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HOBEJIOBATA HATPAJIA 3A ®M3UKA
1998 TOJIMHA

IIBenckaTa kpancka akajeMus Ha HaykuTe nprucbau HoBenosaTa Harpaga no ¢u-
3MKa 3a 1998 r. ceBMecTHO Ha npodecopure:

Poonpr B. Jladumun or Crendbpackus YHUBEPCUTET HA Kanudopuus, Xopc1 JL
Cropmnp, ot Konymbuitckus yuusepcurer B Hio I/IOpK u oT naboparopuute “ben” B

-Hro Jxbp3u u Jaswsa C. T3yu ot yHusepcuteta Ha [Tpuncten, CAILI,

3a “OTKpUTATA OT TAX HOBA HopMa Ha KBAHTOB GUIyHA C APOGHM 3apARM Ha eJleMeH-
TapHUTe BL30YKAaHUA” (B CUIHM MATHUTHM TOJIETA B3aUMOJEHCTBAIINTE [TOMEXIY
CH eJIEKTPOHM MOraT Aa o6pasyBaT HOBM BHIOBe “4acTHLM” ¢bC 3apAdy, KOMTO ca
JNpoGHU HaCTH OT 3apsha Ha eJeKTpOoHa). :

IMpotdecop POBBPT B. JA®JIHMH e ponen npes 1950 r. 8B Busanug, ni. Kanu-
toprus, CAILl. JokTopar nmo duzuka - 1979 r. B MacauyseTckns TeXHHYECKU HHCTH-
TyT, KeiimGpumxk. Ot 1989 T. e npodecop no dpusuxa B CTaHPOpACKUS yHHBEPCUTET.
Hocuren e Ha Harpau, Mexay kourto: Harpagata “Onupbp Y. Bpkan”, npucbaena My
npe3 1986 r. or AMeprKaHcKoTO u3nuecko obiiecTBO, U Mefana Ha PpaHK/AKHOBHA
HHCTUTYT, NpUChAeH My npe3 1998 1.3a paboTHTe My, CBBP3aHH © ApOo6GHHA KBAHTOB
etexT Ha XoJ.

TTpodecop XOPCT JIL. CTOPM'I:P e pO,HCH npes 1949 1. BBB (I)pamc(bypT Ha Mapm ‘
Joxropar no ¢usuka - 1977 r. B Illyrraprekns yHusepeutet, Nepmanys. OT 1992 ho
1998 r. e pwkoBoauTen Ha JlaGopaTopusTa 3a uzHdeckd u3cnenBaHus kKbM “Ben”
na6opaTopuuTe 3a TBUEBH TexHosornu (Mupr X, Hio [pxspan). Ot 1998 r. € npo-’
dbecop B KonymGuitckus yrusepcuret Ha Hio Mopk. HocuTen e Ha Harpamu, Mexuy
xouTo: Harpagata “Onusbp U, bsxnu?, HpI/IC'b)leHél My ripe3 1984 r. oT AMepHKaHCKO-
To (puzndecko obiecTBo, U Mefasia Ha OPaHKIMHOBUS MHCTHTYT, IPUCHACH MY Mpes3
1998 r. 3a paGoTuTe My, CBBP3aHH ¢ SpoGHUIL KBaHTOB edekT Ha Xom. . , :

Hpodecop JAHWUBJI C. T3IVH e poseH npes: 1939 .8 Xenan, Kurait, AMCpPIKaH-
cku rpaxaaHuH. Jokropat no dusuxa - 1967 r. B Uukarckus yausepcuret, CAIL. Ot
1982 r. e npodecop B pr«mcmncxuﬂ‘yunnepcmcr.l HocuTesl e Ha HaTPagy, MeXIy

. XxouTo: Harpagata “Onuesp Y. Beknn’, npuckaeHa My npes 1934 -r.:oT AMepHKaHCKO-

To (usndecko o6iecTBO, U Megana Ha' OPaHKITHHOBUSL HHOTHTYT, inIC'bLLCH My TIpe3

1998 r. 3a paboTuTe My, cs'bpsaHH c gxpo6mzm KBAHTOB: ed)eKT Ha Xou."

ot e e T

HOBI/ITE I/ISSIBI/I HA EJIEKTPOHI/ITE

- Xoper CTOpM’bp u Llaﬂwbn szn NpaBsiT: owpmue’ro npes: 1982 TuB: excnepumem,,
OCBILECTBEH. TP U3BBHPEAHO CHITHH MATHUTHU. MOJIETa M HHCKH TemiepaTtypu. [Tpes:
cyeaBawaTa roauHa Po6upT Jadnuy yonasa ga 065cHH TexHus pesynTat. C oMot
TQ HA TEOPETHUEH AHANM3, TOH NMOKA3BA, Ue eJIEKTPOHUTE B CHJIHO MaTHHTHO JI0Jie MO,
raT Ja KOHJQeH3upat BBB'BH/ Ha KBAHTOBA TEYHOCT OT BH/A HA KBAHTOBUTE TEUHOCTH ‘
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_ usukama Ha noGomo Bpexe

B CBP'bXIPOBOAHUIITE U cBPBX(yHaHus xenuid. [TonobHyu TeuHoCTH ca 0CcOBEHO BAOXKHU
32 HayMHWTE U3CTIeBaHMs, Thil KATO B KarKa OT KBAHTOBA TEUHOCT C¢ U3ABABAT obma-
Ta BBTpEILHA CTPYKTYpa i AMHAMUKATA Ha BEIIECTBOTO. 3aTOBA TPYHOBETE HA TPUMA-
Ta TaypeaTH ca HOB MIPUHOC B HAILETO Pa3GupaHe 3a KBaHTOBaTa (U3NKA U B Pa3BUTH-
€TO HA HOBM Y BAXKHYU TEOPETHHHM CXBALAHMA B MHOTO KJIOHOBE Ha CbBPEMEHHATA
husuxa.

Our. 1. Hanpexenuero V
Cb3Aasa TOK B NONOXUTENHATA
N0COKa Ha ocTa X, Hopmansoro
Omos0 cenpoTusneHue e V/1,
MarHuTHOTO 11one, HACOUEHO B
MOOKUTENHATA NOCOKA Ha 0CTa Z,
OTKNOHABA HOGUTENUTE Ha
NOROXWTENHU BNEKTPUYHY 3aPAAU
B OTPMUATENHATA NOCOKA Ha 0CTa Y.
Toga ¢b3paBa NoTeHUnan Ha Xon
(VK) v conporusnerme Ha Xon (VH

/1) B HANpEBNEHWUETO HA 0CTA Y.

KBAHTOBUTE EQEKTU CTABAT BHIUMH!

Omwe kaTo cTyneHT npes 1879 r. Enyun Xon oTkpyBa HeouakBaHO siBjieHHe. TOH
YOTAaHOBSBA, 9e KOraTO ThHKa 3/IaTHa MIIACTHHA € TIOCTaBeHa B MATHHUTHO TI0fe, HAaCO-
4eHO MEPTIEH IUKYJISPHO CTIPSAMO PaBHUHATA Ha rojiiMaTa H cTeHa, TpoTHYalIUsT Ha -
J'BXHO Npe3 MAAcTHHATA TOK NOpaXAa HANPEKEHUe, HACOUeHO TePIeHAUKYIAPHO Ha
Toka ¥ MarauTHoTO nojie (dur. 1). EhexTsT Ha X0 BB3HUKBA, 3al0TO eJIEKTPUUECKH
3apeJleHHTe YaCcTHUH (B TO3M ClTyyaill eJIeKTPOHUTE) NPH ABMKEHWE B MATHHTHO MoJie
U3NUTBAT AeHCTBUETO Ha CHJIa, KOSTO TM OTKJIOHSBA BCTpaHu. Tozn etexT Moxe Aa ce
M3MOJI3Ba, 3a a ce ONpeesis NJIBTHOCTTA Ha TOKOBHTE HOCUTENH (OTPULIATENIHH eJleK-
TPOHH ¥ TIONIOHUTEJIHH YTIKH) B MPOBOAHULIMTE U B MOJYNIPOBOLHHULMTE, C KOETO C€ €

npeBbpHAIl B CTaHApTeH H3MePBATENIeH METOL.

XoJ1 npaBy eKCIEPUMEHTHTE CH IPH CTAHHM TeMIEpaTypH U B ymepcr—m MAarHUTHH
nosneTa, no-cnabu or | T. B kpas Ha 70-Te roAMHH H3CneNOBATEJIHTE 3allo4BaT Ja
U3IOJI3BAT MHOI'O HHCKM TEMMEPaTypH (CaMo HSIKOJIKO rpafyca Haf abcomoTHaTa Hy-
na, T.e. oxoJio -272 °C) ¥ MHOr0 CWJIHM MarHUTHH rosieta (fo okoso 30 T). Mzyuen e
edexTsT Ha X0J1 B TUITOBETE [OJYIIPOBOJHH LM, H3MOI3BAHM B €JIEKTPOHHATA MPOMHMIL-
JIEHOCT 32 MPOU3BOACTBOTO Ha HUCKOLIYMOBH TPAaH3UCTOPH. MaTepnaibT ChAbPKA
eJIEKTPOHH, KOUTO Makap Ja ¢a 3aJJ0BEHH 611130 10 eHa BBTPEILIHA TOBBPXHUHA, pa3-
JeJTsa MaTepnana Ha JBE YaCTH, CA CUJIHO NMOABHXKHH I10 MOBBPXHOCTTA.
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B Takbe ciof npu HUCKKM TEMNEPAaTYpPH e1EeKTPOHUTE MOTAT a c& IBHXAT B PABHHU-
Ha, T.e. CaMo B JiBe usMepeHus. ToBa reoMeTPUUHO OTPaHUUEHHE BOIY 0 MHOKECTBO
HeouaKBaHU NocyiecTBUL. EnHO oT T5X €, 4e edexThT Ha X0oJ1 IPOMEHS XapaKTepa cu.
Haii-fiecHo ToBa ce BUMKJA, KOTATO C& M3MEPH 110 KAKBB HAYHH CHIIPOTHBIICHIETO Ha
XoJ1 ce U3MEHs ChC CUJIATA HA MPUJIOKEHOTO MArHUTHO MoJe.

IMpes 1980 r. nemckuar ¢pusux Knaye don Knutuunr otkpu B nogoben ekcriepu-
MEHT, Ue CBIIPOTUBIIEHUETO Ha XOJ c& U3MEHA KaTo PYyHKUMS OT CUJlaTa HA MarHuT-
HOTO NoJle He IMHeHHo, a “cThnanosuaHo” (Pur. 2). CTOHOCTHTE Ha ChNPOTUBJIEHH-
€TO B T€3W CThMajla He 3aBUCAT OT CBOWHCTBATA HAa MaTepuamna, a ce ONPeleNisT OT
KOHKpeTHa KoMOUHALMs HAa DyHAAMEHTANHK GU3MUECKH KOHCTAHTH, JejeHa Ha Lo
uricyio. Kassa ce, 4e CbMPOTHBIIEHUETO € KBAHTYBaHO. [Ipy KBAHTYBAHHTE CTOHHOCTH
Ha ChIIPOTHBJIEHHETO Ha X0Jl HOPMAJIHOTO OMWUHO CHOPOTHB/EHHE M34€3Ba U B U3-
BECTEH CMUCBJI MAaTEPUabT CTaBa CBPBXIIPOBOAHMK,

. Qua. 2, ConpornuBagnuema Ha Xoa ce
. U3MEHA CrisharoBugHo kamo
L e ks QYHKYUS DM MagHUMHOMO NoAe B.
Jo e e e b L Bucoyurama Ha cmbhanama ce gaba
' L I o om gu3auyHama koscmanma h/2e
(npubausumenro 25 kQ)), pasgessna
Ha yano 4ucAo i, lokasaku ca
emphanama sai= 2,3, 4, 5,6, 8u
10, Egpexmpm nocayxu 3a yomaroBa-
i " BaHe Ha HOB MeXgyHapogeH cmakx-
gapm 3a eAeKImpuUYECKo Cohpomulae-
© Hue. Om 1990 2. moBa e egunuyama
: 1 KAUMYUHE, gegurupana kamo
- XonoBomo csnpomuBaeHue npu vem-
Bvpmomo cmywnano (h/8e). KpuBama
npu Hatl-Huckus nuk npegemabs
OmoBomo cohpomuBaeHue, kaemo
usyesBa BbB Besko cmbhano,

ke |

3a OTKpHBaHETO Ha T.Hap. LelouuciieH kBaHToB edekT Ha Xon ®on KnutuuHr no-
nyuut Ho6GenopaTa Harpaga o ¢dusuka 3a 1985 r. EdexTsT Moxe na ce pazbepe kaTo
TakoBa felicTBHE Ha KBAHTOBUTE 3aKOHHU, KOETO ONpee/is MOBEASHHETO Ha OTIAEHH
eJIEKTPOHU B CUJIHM MarHUTHH nojera. KasaHo Mo-nipocTo, eJIEKTPOHKUTE ce JBHXAT
10 OMpeJesieHH KPhroBYU TPAaeKTOPUH, YMUTO pasMepPU ce OmpeJessiT OT MarHMTHOTO
rofie, Oxaspa ce, 4é PasSTMYHNTE CTHIANA FOKA3BAT KOJIKO OT Hai-MasKkuTe 0pOUTH ca
H3LUSJIO 3AMTBJIHEHH C €J1eKTPOHU. ' -

B npeunzHo MOArOTBEHUTE EKCIIEPMMEHTANHY H3CJEABAHUA HA KBAHTOBHS ehekT

Ha Xout, npusaradku orie No-HUCKH TeMIEPATYPH 1 I0-CHITHY MATHHTHU NOJIETa, Crop-

MBP, T3yn U TeXHUTE CHTPYAHULM 33 IOJIIMA CBOS U3HEeHaJa OTKPUMBAT HOBO CTHMANO -
B CHIPOTHBIEHMETO Ha XOJI, KOETO € TP MBbTH MO-BUCOKO OT Hall-BHCOKOTO CTHIANO
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gusukama na nobomo bpene

Ha Knutipdr. BriocieCTBHE Te OTKPMBAT OIlle HOBH CThIIaIa KAKTO Hal, Taka U Mex-
Ay UesIouucseHnTe. BCHUKH HOBHM BUCOYHHM Ha CTBIaJIaTa MOTAT Ja C& U3PasaT Max
qpes chULATA KOHCTAHTA, HO Beye AejieHa Ha pasniuubu aApobu. [To Tasu mpuuuHa oTK-
puTHeTO Beile HapedeHo Apoben kBanToB edexT Ha Xon. Hosuat epext beie 3aranka
32 M3CJIENOBATENINTE, KOMTO He 3Haexa Kak Aa oOSICHAT Bh3HMKBAHETO HA HOBHTE CTb-
naja.

HOB TUN1 KBAHTOBA TEMHOCT

ConMHa ciiell OTKPUBAHETO Ha APOOHNSA KBAHTOB XOJ]OB etext Jladaun npeasnoxu
TeopeTHYHOTO My obscHerue, Criopell HEroBaTa TEOpHs HICKaTa TeMNepaTypa v CHJI-
HOTO MAarHUTHO TIOJIe MPUHYXKAABAT eJIEKTPOHHUA ra3 1a KOHAESH3MPa B HOB THII KBaH-
ToBa TeuHocT. T'bit KaTo eleKTpOHUTE HAMAT HUKAKBA CKJIOHHOCT Ja KOHASH3WpAT
(1‘[0[)21,1'[!/1 npUponaTa ¢¥ Ha (lepMUOHH), T€ MPELH TOBA B H3BECTEH CMUCBJI €& CBBP3-
BAT C “KBAHTMTE Ha IOTOKA” HA MATHUTHOTO noJie. KoHkpeTHo 3a oTKpuTHTE OT CTOp-
MBbp ¥ T3y TbPBY CTHIIAJIA BCEKH OT €JIeKTPOHMUTE 3aJ1aBsl 10 TPH KBAHTa Ha MOTOKa,
KATO 110 TO3H Ha4YMH ce oBpasysa cBoeobpasHa ChCTABHA YACTHLA, KOSITO OXOTHO KOH-
JieHsKpa (ThH KaTo TS Bede € 6030H).

KBaHTOBUTE TEUHOCTH ca NO3HATHU OT MO-PaHO NMPH MHOI'0 HHCKHU TeMnepaTypH B.

Teunus xennit (HoGenora Harpaga 3a 1962 r. na Jlangay, 3a 1978 r. - Ha Kannu,a H 3a
1996 r. - Ha JInit, Omepos 1 PuuapacsH) u B cepbxnposoauuuuTte (HobeyobaTta Har-
paza 3a 1913 r. na Kamepnunr Onec, 3a 1972 r. - Ha Bapauitn, Kynsp u Wlpuitdep, 3a
1987 r. - Ha Bennopii u Mronep). KBaHTOBHTE TEUHOCTH HMAT HAKOM o0ILM CBOHCTBA,
HATIP. CBPBbXQUIYMAHOCTTA, HO Te CBILO Ce PA3NMYABAT CHIIECTBEHO MO CBOETO MOBE-
nenvie. HAkou oT TAX, MOA0GHO Ha KBAHTOBAaTa TeuHoceT Ha Jladnuy, ce chCTOAT OT
CBCTABHU UaCTHLH.

@z, 3. lyskmupanama guazo-
HaAHa AuUHUS npegemaBs kaacu-
YeCcKomo cohpomuBenue Ha Xoa,
a HenpekbCHamama guagonanHa
crmbnaraBugHa AUHUA - excnepu-
MeHmaArume pesyamamtu.
MazHumHuume noaema, npu4uHs-
Bawju cmsnhaaamaé, ca OmoeeAs3aHl
cbe empeAky. 06spreme Bruma-
HuE Ha nppBomo cmbnans,
‘omipumo om Cmopmbp u Tayu (1/
3) npu Hati-2oaama cmoliHocm Ha
Ma2HUMHOMO NOAE, KaKMOo U Ha
cmbnaaama, OmkpUmu no-paxo
om Kaumuuwe (yeau yucag) npu
10-CA260 MA2HUMHO NOAB.
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pusukama na kobomo Gpeme |

OcBeH ¢bc cBoATa CBPBXPJIYMAHOCT, KOATO 0GSCHABA W3YE3BAHETO HA OMHUHOTO
CBNPOTHBJIEHNE B CThMANaTa Ha XONOBOTO CHIPOTUBNIEHHE, HOBATA KBAHTOBA Teu-
HocT Ha Jladu npuTexapa pemulla HeoGuKkHoBeHHM cBolicTBa. EqHo oT Hali-3a6ere-
KHTEJIHUTE U3MEAAY TSIX €, Ue ¢ 10OABAHETO Ha ¢ IMH ENIEKTPOH TEUHOCTTA C& U3MEHS
(Bb36y>xAa), NPH KOETO BH3HUKBAT MHOKECTBO APOGHO 3apeieHH KBA3HYA CTHLK. Jlag-

JIMH NPBB IMOKa3a, Ye KBa3HuacTULHTE HMaT OPaBHITHUSA }],]:)066H 3apsn, KokTO 0GsaCH-

Ba pesyntatute Ha Ctopmbp ¥ Tayu. [TocsienBanuTe H3MepBaHUA PasKpPUXa BCe TOBe-
ye ApobHO 3apefeHn cThnana B edekta Ha Xoa (Pur. 3), a kBaHTOBaTa TEUHOCT Ha
Jladpsiun nossonn na ce o6ACHAT BCHUKKUTE eKCHEPMMEHTANHO OTKPUTH CThIIAJA.

HoBaTa kBaHTOBa TEYHOCT He Ce MOJAABA Ha CBMBAHE M CE CMSITA, Ue TS & HECBUBA-
ema. ToBa e Taka, 3al0TO HA CBHBAHETO T4 pearupa ¢ ofpasyBaHe Ha HOBH KBA3IYac-
THLH, & 32 TOBA € HYX(HA eHepPIMil. |

IIPSIKO HABJIIOJABAHE HA KBASUYACTHULMTE

OTkpyBaHeTO U 0BAcHABaHETO HA APOGHNMS kBaHTOB ehekT Ha Xon npes 1982-3 rr.
MOXe 1a Ce PasMIeNaa KaTo KOCBEHA MPOsABA HAa HOBATA KBAHTOBA TEUHOCT M HEHHHTE
ApobHO 3apefieHn KBazuacTULik. HeoTaaBHa HAKOJIKO U3CTEA0BATENCKH MPYIIH YCIIS-
Xa Npsiko Aa HabnrooaBaT Te3W HOBY YAacTHLM. Taka HapUMep NPH eJHM OT EKCIIEPH-
MEHTHTE MHOTO MAaJIKH H3MEHEHMS Ha TOKA MOTAT Jia ¢ MPUIUIIAT Ha [IPEMHHABA He-
TO Ha OTAEJTHM KBA3HYACTULM 110 TOKOBATa Bepura. Te3n uamMepBaHus, KOUTO MOraT
Jla c€ CPABHST ¢ Pa3jinuaBaHeTO Ha 3BYKa OT Ma JaHETO Ha OTASJIHUM 3bPHA 110 BpeMe Ha
Ipaxyilika v ¢ [EMOHCTPHPAHETO, 9e TEXHHTE pasMepH ca ApobHa 4acT OT HOpMaJlHUS
pasmep, CTaHaxa BE3MOXHH G1arofapesne Ha M3YMMTETHHA HANpe’bK Ha MUKPOeJIeK-
TPOHMKATA [IPe3 BPEMETO, clie] KATO TPUMATA JaypeaTH HalpaBHXa cBoMTe 3abesie-
KUTEJTHH MPUHOCH B HayKaTa. Tesn pesyaTaTu Morat fa ce pasriexiaT KaTo OKOHua-
TEJTHO MOTBbPXKICHHE HA TEXHHUTE OTKPUTHS.

Jonsamgrenna Jureparypa
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naykama
CTATUCTYECKA MEXAHVKA HA
MOIEAHV HEBPOHHY MPEZKU

Enka Kopyuesa, kg, NQTT - BAH

1. BHOJIOrHUHA MOTHBALMS HA MOJE/UTe, ONUCBALNE HEBDOHHH MpexH.

CTaTUcTHYECKATA MEXaHMKA HA HeBDOHHHTE MpPEXH € e[liH OT Hall-u3yHaBaHUTE B
HOCIeIHOTO AeCETHIETHE AAN0Be HA MOACpHATA busHKa. .

OT egHa CTpaHa, ONHTHT Aa ce O0ACHAT MHOKECTBO XapaKTepPHCTHKHM HA MO3BbKA KaT
YCTOHYMBOCT H HANEKAHOCT (MOIBUHM KJISTKA YMHPAT BcexH OeH, Oe3 ToBa [a BiHAE
3HAYUTENHO BBpXY (YHKIMOHUPAHETO), TapaeNu3bM H OTJIHIHO pasrnosHaBaHe Ha obpasn,
¥ OT Apyra CTpaHa BBIMOKHOCTTA MONYHEHUTE OLEHKH H pe3ynTaTH Oa Morat ja OLoaT
NpUIOKEHH B KOMIOTHPHOTO MHKEHEPCTBO MpH nocTposBaHe HA MOIIHH HEBPOHHH
KOMITIOTPH, OCHOBABALIK C& HA HOBU NPMHIATH, Ca NPHIHHATA 1 38 rojieMHsl HHTEPEC KbM
HeBpoHHHTE Mpexu. Helrlo riosede, nonoGHY H3cie BaHAS HAMHPAT OPOMHO MPHJIOKECHHE
B GAaHKOBOTO HEN0, HKOHOMMKATA M H30010 B OfIIMpeH kJIac ONTHMHA3ALMOHHH 3anaqu.

eTaliJIHATA CTPYKTYpa Ha HeHTPaHATA HEPBHA CHOTEMA © Guna pasbpada enpa 1upes

BTOpPATA NONOBHHA HA | 9 Bek. BEB BpB3Ka ¢ TOBa G. Golgy u 8. Ramon y Cajal nonysasat
npes 1906 r. HobesosaTa Harpaga 1o (u3MONIOrHs H MEIULKMHA 32 TAXHOTO NOCTHNKEHHS

Tpa usrpaxnaaHe HA ChBpPEMEHHATA HayKa 3a CI0eCTOTO NMOAPEeKAaHEe Ha HEBPOHUTE B

lleHTPAJIHATA HEPBHA CHCTEMA. _ ‘

TloapoBHOTO H3CJEABAHE HA CTPYKTYypaTa Ha HEPBHHTE KJIETKH (unn HeBp.OHPI),
W3BLPLICHO Tpe3 nocaennuTe 50 roguHn GnarofapeHye Ha €NEKTPOHHUA MHKpOCkol,
oKA3BA, Ue BCHUKH HEBPOHH €A M3TPaAEH! OT SIHH I CHLIY OCHOBHM YaCTH, HE3aBHCUMO
OT TexHus pasmep H BUA (BXK. Qur.1). _

LleHTpaTHATA 4aCT Ha KJIETKATa (TAJIOTO) C& HAPUYA COMA.

ALpo Ta uma pasmep oT nopsaska Ha 10 - 20 pm, nokato
i \ig{,‘;«__;‘?:’]i"ﬂ,];‘«mn‘,n JeHOPHTHTE H AKCOHMTE MMAT AHAMETEP OT NOpAAbKa ‘Ha
ﬁﬁ-%!gﬁ%ﬁ”j&;m; HAKONKO pm, J[eHAPHTHTE CHYXAT KATO PeuenTopH 3a
’9/%8'&* " GHrHAJMTE OT JPYrMTE HEBPOHH, CBBP3AHH KbM JANEHHS,

, [OKAaTO AKCOH'LT [TPOBEXKAA FreHEPHPAHUS HEPBEH HMIYJIC KBM
7  ocTaHanuTe HEpBHU KJIETKH. Bpw3kaTa Mexay kpas Ha
k AKCOHHWTE pa3skJIOHEHHA U JpYyr HEBPOH Ce HApHya CUHAINC.
Ofmarta ObAKHHA Ha HeppoauTe Bapupa oT 0,01 mm B
yoBeLIKAs MO3BK A0 | m B kpalHHLKHTE.

HepBHUTe CHTHAJIM Ce TIPeaBaT o eJIeKTPUICH ¥ XUMUYCH
BT,

INo enekTpuueH MbT ce HabnomaBa rjaBHo NpEeHAcsIHE HA
CHTHAJA BLTPE B HEBPOHA, JOKATO M0 XMMHAYEH BT - TJIaBHO B
GHHATICUTE, T.6. MENIY ABA PA3IUTHM HEBPOHA. ENeKTpHYHMAT

MR BAHHOER
T 0B BBRA

SV B RHE:
Ba Pausus

T10 aXCOHA 10 CUHATTUYMHUTE Bp'bSl(l/I."
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TIpeHOoC 3al10vBa B TAJOTO Ha KJIeTkaTa U ¢¢ pasnpocTpaHsaBa

B cbeTosiHEE HA HEaKTHBHOCT (I10KOH ) BBTPEHIHOCTTA Ha HeBpoHa (MPoToNiasMaTa) €
OTPHUATENHO 3apelieHa CIPAMO HEYTPANIHATA TEMHOCT, B KOATO ce HaMHpa. OCTaTbUHHAT
moTeHIMal € okojo —70 mV ¥ wieThyHaTa MemOpaHa ¢ Hernponyckausa cnpsiMo Na’
fionu. CurranuTe, UABAUIM OT CHHANTHUHHTE BPBL3KH, BONST [0 JenojiipHU3HpaHe HA
ocTaThuHus noTeHuuan. Korato Toli cnague nog —60 mV, HenponyckiuBocTTa Ha
memOpanaTta cnpamo Na* jionn ce rybu, xaTo DOCNeNHHTE BJIH3AT B KJETKATA U f
HeyTpalusupaT. MemMOpaHaTa B HpOIBIKEHHE HA HAKOIKO MIJTHCEKYHIIM IIOCTENEHHO
BB3CTAHOBABA ILPBOHAYAJHUTE CH CHCTOSHAE H CBOACTBA, KATO Npe3 To3u pedpakTHBEH
IepUOJ HEBPOH'LT He MOJKe Ja 6bJe TOBTOPHO Bb3ByeH. v

OctbiuecTBeHaTa BEJHBK NPOMAHA Ha MOTEHIMANA, KOATO BB3HHKBA B TANOTO HA
KJIeTKaTa, ce Pa3slpOoCTpaHABa BINOCHEJCTBHE IO akCOHa A0 CHHANCHTE KaTo
OENOoNAPH3alHOHHNK BbBJIHH. B kjleTkuTe Ha 4YOBelIKHS MO3BK CHCHAJNIUTE Ce
PA3NPOCTPaHABAT ChC CKOPOCT OT Nopsiabka Ha 0,5 - 2 m/s. Tosa nossosisiBa A8e MO3bUHH
KJAeTKW Ja CH OpedaBaT CHTHaAJ B npogniokeHue Ha 20 - 40 ms, koeTo € H BPEeMEBHSAT
KBAHT Ha JeHCTBHETO HA LEHTPAJHATA HEPBHA CHCTeMa. v ‘

B cuHancuTe, KakTo CIOMEHAXMe, HPEHOCHT Ce OCHUISCTRIBA MNIABHO YpeE3 XMMUYEH
MeXaHH3BM, KATO ce OTASNAT BellecTBA, HapedeHH HeBPOTPAHCMUTOPH. MonekynuTe Ha
HEBPOTPAHCMHTOPA IPEMUHABAT IPe3 CHHANTHYHATA HenHaTHHA (BX. Dur. 1), nocTuraitin
MOCT-CHHATITHYHIS HEBPOH 3a BpeMe oT mopsimbka Ha 0,5 ms. Cren nocruraHeTo Ao
CHelHAJIHH PELeNTOpH, Te3H BENIeCTBA IPOMEHAT IPOBOAMMOCTTA Ha NOCT-CHHAIITHYHATA
MemOpana kbM onpepeneny fioun (Na*, Ka*, Cl*), xouTo BriocieAcTBYE BIH3AT WIH H3IH3AT
OT HEBPOHa, NPHYHHABAHKY [IONAPH3ALHSI WM JEeNoNspU3alui Ha JOKaJTHUA MOCT-
CHHANITHYEH NOTEHIIHA. AKO HHAYLHPAHHAT 0/SPU3aLHOHEH HOTEeHIHAN & MOIOXKHTENSH
(6 > 0), T.e. obmaTa rogeMHHA Ha OCTATHYHHA HOTEHLIHAT € HaMallesa, TO CHHAIICUTE Ce
Hapu4aT BB30YKOALY, 3al(0TO BB3AEHCTBHETO M BOOM O BB30OykaaHe Ha HOCT-
CHHANTHYHHSA HeBPOH. Ako & < 0, cHHANICHTE Ce HApHUYAT MOATHCKALIH. '

ExcnepuMeHTaNHETE AAHHH 1OKA3BAT, e BCHUKH CHHANTHYHH KpaHILA Ha aKCOHA ca
WM BL30YKAAMMA, UIH TOATHCKAIM U Ye ChLIECTBYBAT 3HAUNTENHH CTPYKTYPHH Pas/IHYMs
MEXAY TE3W ABa BKRAAa CHHANCH. v

2. PexypenTHU HEBPOHHH MPENKH. '
' Mpes 1943 r. McCulloch u Pitts [1] npegaraT obma Teopus Ha NPeHOC Ha HHPOPMALIHS,
OCHOBaBALIA Ce BBPXY MpexkHd oT GHHAPHH €IEMEHTH, KOUTO MOMENMPAT HEBPOHUTE H
MoratT ga npuaemar croiinocrure 0 HH&I 1 B CHLOTBETCTBHE C TOBA Hajl HEBPOHLET € B

" mokoii niy BB Bb36yneHo cheTostHue. B cuoTeMa ¢ N - HeBpoHa, KOHTO 3aeMAT FOPHATE

aBe crofimoctd n; = 0, 1, kpaero i = 1, ..., N, Mc Culloch u Pitts ppBeXIaT HOBOTO

CHCTOSIHKE Ha Ja/leH HeBPOH BBB BpeMe { + | kaTo cieAcTBHe OT B3IaHMOLCHOTBHETO Ha
BCHYKH OCTAHAJIH HEBPOHH B MOMEHTA {:

n(t+ 1) =06 [h(® - T Y

By-uue (1) 0 e pynknusra Ha Xesncaiim 0 (x<0)=0,0(x20)=1aht)e BJIHUAT

TIOCT-CHHANTHYEH HONAPH3ALMOHEH IOTEHIHAJ Ha HEBPOHA i, IPHYHHEH OT AeHCTBHETO

! Tarasa HEeBPOHHA Mmpedcd, aeeKul IlE(x’pC)H QI KOAMO Hoaydasd CUSHAAUL QM gCIHLUKIU ocihd-
nanu 11(26])()'/-11.[, uje Hapuuame peypenmia Hesponind mpesicd.
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naykama

Ha BCHYKH OCTAHAJIH HEBPOHH!: :
W)= dun, @),
ity .

Marpruata Jj; npeactasniBa cunata Ha CHHANITHYHHTE BPBIKH MEXTY HEBPOHHTE 11 .

Axo hy(l) MoraT ma ce pasrnexnaT KaTo BXOA KbM i-THA HeBPOH, a n;(t + 1) kaTo Heros
H3XOJl, TO HEBPOHBT i IPEMUHABA B aKTUBHO CLCTOSHHE CAMO AKO HETOBMST BXO[ € [1o-
FofisiM OT onpefelied npar Ha Be3byxnane T; (Bx. ypasHerue (1)).

IIpes 70-Te u HauanoTo Ha 80-Te roguuy Little [2]  Hopfield [3] nokassaT u uscnegsat
nofo61eTo, KOETO CHUIECTBYBA MEXAY HEBPOHHUTE MpexH, npeayioxenn oT McMulloch
u Pitts, 1 CIMHOBY CHCTeMH. AHAJIOTHATA Ce OCBLUECTBABA, KATO HA CHCTEMA OT CIIHHOBE
C OpHeHTALMA Ha 1-THA CIHH Harope, S; = f |, chOTBETCTBA HEBPOHBT i B AKTHBHO
CBOTOAHME N; = 1, M PECNMEeKTHBHO Ha HAJONy OpHEHTHpPaH cmuH S; = - | choTBeTCTRA
Hepb3OyneH HeBpou n; = 0. [IpexomdT OT NPOMEHJIMBH I; KbM S; Ce OCBIIECTBABA
nocpencrsom dopmynata S; = 2n; - 1.

Cornacro Hopfield [3] nusamuunaTa eposionns Ha ChCTOSHHETO HA HEBPOHHATA
Mpexa, ¢hCTosAla ce oT N HeBpoHA CbC CHHANTHYHH BPB3KH Ha B3aMozelicTBHE, Ce
Ae(HHNpa [10 NPaBHIOTO;

S, + 1) = sign(h, (1)) = .szgrn(ZJ,j (1), 3)

I_IC.HTZI Ha Ta3li CHCTEMA € NIPH nojaBaHe Ha onpeneﬂeﬁ 06p83 K'bM HEs, T Ja MOXeE 1a

To 3alIOMHH MJIM ako HMa fopodeH 06pa3 nooagcH npem«x TOBA, T4 Oa ro pasrno3Hae, T.e.

MpexaTa oa 6bae acoLMaTHBHA. _

Hle neurnpame acouuaTuBHa NaMeT 110 ClIeAHMA HaunH. Heka umame p GunapHu
obpasa, ceabpxamu N-GuTosa Hupopmanus, &M=L ,N;pu=1..D), xouro ga ca
3MOMHEHH OT MpexaTa. AKO IPHJIOKHM HOB 06pa3s KbM Mpexara, TO CJIefl OTIPEAeNeHo

BpeMe t cHCTeMaTa Lie CH CNOMHH 3a ofpasa & , KOATO Hali-MHOro npuiuva Ha
DONLAHUTENHO NofaeHus obpas. C npyrd OyMH XasaHo, OT ChCTOAHME He MHOFO
pa3gguaBalllo ce OT Bewe 3aNOMHEHO, CHCTEMATa cief ompezieJieHo BpeMe | OTHBA B
' HermoBHXKHA TOUKA HA JMHAMHKATA, ChOTBETCTBALLA HA BEde 3alIOMHEHOTO. CbOTOSAHHE. -

Heka pasrnepaMe saii-npoctus ciyuail Ha enuH 3anoMuen obpasz &;. CreTosHneTo,
CBLOTBETCTBALLO Ha To3n ofpa3, ocTaBa MHBAPHAHTHO O OTHOLIEHHE Ha mxmmuxaTa

ako h, = z J & nma cumua sHak kakto &;. Tosa yéiosne ce ynaneTBopﬂm Ype3 NpocTHs

]'1360}) Ha CHHANTHYHHTE BPB3KH:

l e
J{/‘ = ﬁ 1(2‘1 (4)

3a [la BHOMM TOBA, Heka NMpPecMeTHEM MOTeHIHANA h,, npennonaramm qe §(T) = &..
I/Ianomaamcn (€2 = (¢ 1)? umame:

l «. ' <
h=— & ,)2=~—¢ Zl— (3)
N J
I'[ocma;mlcn pesyarara B y-Hue (3), onmHcBalio J:(quMHK'lTa HA cHcTEMAaTa, NoNyyaBaMe
Si(t+1) = sign(hy) = sign(§;) = §; = S;(b). (6)
n o - Cbemsm na pusukama - 1/99

T-€. CHCTEMATa MPEMUHABA B ChCTOAHHE, CHOTBETCTBALLO HA 3aTIOMHEHHsA Bede o6pa3.
AKO MpeANoONOKUM cera, Ye CHCTEMATa 3AMOUBA eBOJIOLMUSATA CH HE TOUHO OT
3anoMHeHus o6pa3s §;, a HAKOM OT ejleMeHTHTE H IMAT HorpeLHy cToliHocTH (-1 BMecTO
+1 nnm obparno), To Bes orpaHuyeHue Ha of0IIHOCTTA MOXEM Aa CUHTAME, Ye TOBa ca
m?pBuTc n enemMeHTa Ha ofpa3sa, T.e. S(t=0==& ,i=1,..

Ava[([=0)=+§’. Ji=n+l.,N. )
Toraga HOCT-CHHANTHHHAT NOTEHLMA &

h(i=0)= ZIS (= 0)_—-52%3 ((=0)= (1—%9,’ @

T.e. 3a n < NJ2 CHCTcmaTa npeMuHaBa B CLCTOHHue CLOTBETCTBAINO Ha NPABHJIHHA
3aMOMHEH 06pa3 cllell €OHA UTEPALHS HA ChCTOAHUATA HA BCHUKH HeBpOHM:

S(=0)= sign(h,(t = 0)) = sign(l —g]\?)AS'ign(::‘f,) =& )

llle xasBame B TAKBB Clyual, ue 3aIOMHEHNAT 06pa3 € aTPaKTOpP 3a LUHAMEKATA HA
HEBPOHHATA MpesxKa.

ObGolwenneTo 3a ciyvast, npy KkoiiTo Tpabsa ga 6bOAT 3alOMHEHH p-obpa3sa

-4} e
jaee b ,CE OCBIIECTBABA, KATO Ce H36HpaT CHHANTHYHHATE BPBL3KH 110 NPABHJIOTO:

l \ IRy '
| Jy =g 28] Iy =0, (10)
KoeTo e T.Hap. npasuio Ha Hebb [4]. !

Ot wspasa (10) e AcHO, e MATPHLATA HA CHHANTHYHHTE BPB3KH {J;;} cun,pnca
uHdopmanms 3a obpasute {£u}. OT GHosoruuHa riefHa TOYKa, aKO HEBPOHHTE i H ] ca .
aKTHBHH, TO B3aMMO/EHCTBMETO MEX(TY TAX HAPACTBA 1 AKO €AHHNAT € AKTHBEH, 2 npyrasT
- He, TO CHHANTHUHATA Bpb3ka HaMajssa. OT y-uue (10) BXaame, ue MpaBUNOTO Ha
Hebb ynosnetsopsBa ToBa usucksane. HepocTaTsk Ha MpaBHIOTO e, obave, ue ako u
IBaTa HEBPOHa ca HeB"baﬁynefm TO o6LiaTa Bpp3ka Ce 3aCHJIBA, KOETO He e GHOJIOTHUHO
MOTHBHPAHO.

I/IBCJTCJIBEIHCTO Ha Mofena Ha Hopfield, (3) u (10), B cnyuas, koraTo 6poaT Ha HeBpOHHTE
B CHCTeMaTa B OpoAT Ha obpasuTe ca OT eNHAKHB MOPAADBK, C& HIBLPUIBA B
TePMOAMHAMMUYHA Mpasuua N —> oo, p —> oo, u ¢, = p/N - QHKCHPAHO, K'BAETO OTHOLIEHHETO
0 €€ Hapuya xanauHTeT Ha 3alloMHsHe. Manoassa ce GakThT, Ue ChCTONHHETO HA
HEBPOHHATA MpPeXa B PABHOBECHE MOXE /1A C& XapaKTepH3UPa Upe3 cBoGOHA eHeprus F,
kaTo B TEPMOIAHHAMHMYHA FPaHUIa e yaobHo na ce paboTH ¢ MILTHOCTTA Ha cBOGOLHATA
eneprug /= F/N, ‘

CpenHaTa mIbTHOCT Ha cBoboaHaTA ex—xeprm e:

f=—%1 << ln7\>———/j——< ane"’”" >> | (11)

18]
KBJETO ABOHHUTE CkoGH <<(..)>> 03HauaBaT ycpefHeHHe MO pasnpeeneHueTo Ha
ofpasuTe, A (YHKIHOHANBT HA eHEpruaTa E[S]

E[S] =_—ZJ S 12

l¢[
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3ABHCH OT 3alIOMHEHHTE 06pasi MocpeaCcTBOM CHHANTHYHUTE BPB3KH Jj.

3a mogen ¢ npasuno 3a obyuenne no Hebb, (10), pasHosecHOTO cheTosHMe S, Ha
HEBpOHHATA MpeEXa MOXEe [1a Ce XapaKkTepH3Hpa Ype3 CHCTeMa OT mMapaMeTpu Ha
noapexpane (TIIT), xouTo DABAT KOJHMYecTBERA OLEHKA HA 3a[OMHEHHUTE OT CHCTeMaTa
obpasy. '

[IpecMATaneTO HA MTBTHOCTTA Ha cBoGoaHaTa eHeprusd (1 1) ce H3BLPLIBA ¢ TOMOLITA
Ha pennuka-Tpux (replica-trick): 771

mnZ=1lim ,—— (13)

-t 2

n
KbOETO Z" e cTaTHCTHYecKaTa CyMa Ha CHCTeMa CbCTOAIA C€ OT I €JHAKBH KONHA

(pennuxu) Ha OPUTHHANHATA CHCTEMA:

. - 7 .l_Al_‘_"‘n
7" = (ze—/ﬂlhl)n ZZ"'ZQ PES 1. +E[S™]D . (14)

1] (57 1s")

PasnnuHuTE HHOEKCH [Sa], kBoero o= 1, ..., n, e HapAuaMe HHAEKCH Ha PeIIHKHTE.

AKO JoMycHeM, Ye HMA CHMETpHs Ha PEILIHKHTE, T.6. NapaMeTPHTe Ha nofpexnane ¢
PasHUHN pennrka-uHASKCH ca eAHAKBY 3a KOM [a ca [Ba HaGopa pasiMuHH WHAEKCH, I
usnonspaiiky TepmoanHaMHYHATA rpanuna N — =« u (pakTa, ue o = p/N e puxcupauo, To
TIT ce HaMHpAaT OT B3pa3a 3a cBOGOAHATA eHEPTHS [IOCPENCTEOM METOMA HA CEIOBHHHATA
- Touka. ([MonobHo npencTaBAHE HA TA3H HETEPECHA 3a1a4a OT CTATHCTHYECKATA MEXaHHKA

MOXe Aa ce HamepH B [5] u [6].) _
Pewapanero Ha camocwriacysanata cuctema 3a I1IT nossonssa ma ce HaMepH
KPHTHYHATA CTOHHOCT (L, HA KaNalLMTeTa HA NOMHEHE, JO KOATO CTOMHOCT 3aMOMHsIHE
BCe OLlie & Bb3MOXKHO. ‘
 "Tasn KpHTHYHA cToHHOCT ¢ o, = 0,138, kaTo chorBeTHusT I1IT, XapaxTepusuparry
CTENCHTA HA 3aTIOMHSHe M AHAJIOL HA HAMATHUTEHOCTTA B €QHA EKBHBalleNTHA CIHHOBA
cuctema, e m, = 0,967. PesynratsT ¢ mssenes npu “remmepatypa” T = 0, T.e. HiMa
MO LIHHTENEH “lIyM” B cHGTeMaTa, , S
Tpu o> o, = 0,138, T.e. mpu nonasane Ha HoB 06pa3 KM Beue 3alIOMHEHHTE Do = N,
cicTeMaTa 3a6paBs Boruko. Taka IPH (L = (L, HEBPOHHATA MPexa THPIH BHe3alleH NPexo.
OT CHLCTOSIHHE HA [OMHEeHe KBM CHCTOSHHME HA MbAHO sabpasade. C yeejugapaHeé Ha
- Temneparypata T, o, HaMalisiBa HenpekbeHarTo, kato npu T =1, o, = 0.
' IlennaTa dazosa mua-
" rpama na Mopnesa Ha Hop-
field, orTunTaiicn chmo Taka
U TIONPaBKUTE OT Hapyana-
HE HA CUMETPHSATA Ha Perlin-
XuTe, e gajena Ha purypa 2.
HabnionaBat ce yetupu
pasnuuHy o61acTH BBpXY pa-
30BaTA QHATrpaMa: napamar-
HUTHa (pasa (P), xboeTo He
0!15 o  CBILECTBYBA NOApPEKNaHE
(3amoMHsAHEe) MopaiHM BHCO-

T
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kara Temieparypa; ghasa cMHOBO cThi0 (SG), KbAETO He e Bb3ICTAHOBABAT 3AITOMHEHH
obpasm; cmecena ¢asa (F + SG), kuaerto 3anoMHenHTe 0o0pa3n ca HeycTolumBy, H
hepomarnutha dasa (F), kbaeTo 3anoMuennTe obpasu ca rnoGajHH MHHHMYMU Ha
eHepruaTa. Ipexoawst mexay (P) u (SG) e thazop npexon ot BTopu poL, a ApeXoaLT Mexay
(F + SG) u (F) - asos mpexog ot I'EPBH pOf.

loproTo nscnensane va TepMonsHamMuurNTES CBOlcTRA Ha HEBDOHHH MpexXH OaBa
3UAMHTETHA HHPOPMAIMA OTHOCHO KANALHTETA HA TOMHEHE U TIPHPOJATA HA 3a[IOMHEHUTE
CheToAHUs. ToBa uzcnensane ofaue e BBIMONKHO caMo 3a PaBHOBECHHTE CBOMCTBA Ha
Mpexata. [lono6Ho nscnensane e o6scHABA AHHAMHYHATA SBOJIIOLMA Ha ChCTOAHHETO
S;(t), 3aMOYBALIO OT JANEHO HAYANHO HEpaBHOBECHO cheTonHUe S;(0).

Hali-unTepecruAT cnyuaif Ha mUHAMHYHO DOBeNeHMUE ce HabJoJaBa B HECHMETPHYHH
HEBPOHHH MPeXH, KBAETO J; # I Tesu cucTeMu He MoOraT fa ce HscIemBat o METOIHTE
Ha paBoBecHaTa CTaTHCTHYeCka MexaHuka. [Topagu oTCHCTBHETO Ha (ynxuroHan Ha
CHEpruATa, HEBPOHHATA Mpexa He e 3aib/ukeHa Aa ce fobimkapa [o CBLCTOAHHE,
ChOTBETCTBALIO HA YCTOHYMB aTpakTop. 3a KkpaeH pasMep Ha cuctemata N i npu
AETEPMHHHCTHYHO HTEPATHBHO Npasuio 3a T = 0, CUCTEMATS BJIHIA B NEPHOAHUCH UHKBJL.
Mpu N - «, IpmOKHHATA HA TO3NM UMKBN cTaBa PasXOAAlA ¥ CHCTEMATA NMPeMHHABA B
XA40THUHO CbCTOSHIE. '

3. HeBpounn mMpexu ¢ npenoc ua ‘HH(pOPMALHSL B eJHA MOCOKA (feed-forward)

Hocera nogpobuo pa3sriefaxme pexypeHTHA HEBPOHHA MpPeka, B KOATO BCEKH HEBpPOH
B3’dlfIMO,11€ﬁCTBﬂ C BCHYKH OocTaHany [OCPENCTBOM CHHANITHYHH BPBIKH. C’I:LILCCTByBa obaue
APYT BULO apXHTEKTypa Ha MpekaTa, KOATO B rojisiMa CTeleH MOJIeNIMpa CoecTaTa
CprKTypa. Ha MOB'bKa. H UMAa rojiiMO 3HadYeHUE 34 HpHﬂO)KeHHS Ha HBCJ’[CL{BQHI’IXT@ Ha
HEBPOHHHTE MpPEeXH K'bM KOMH}OT'LPHOTO HHMXCHEPCTBO.

TO3I'{ TH a,pquelcTypa. H Mo-crneurnanTsHo HCBPOHHﬂ Mpexa OT THIT HepCEHTpOH 3anouypa
Aa ce uiyuaBa ycuyieHo nipes 60-Te roguun ot Rosenblatt i craBTopuTe My [7].

B Hali-npocTus cu BUA mepcenTpoHDLT ce cBCTOM OT JABA OTHENHH pela HEeBPOHH,

NpeacTaBAsABallM BXOAHKA U H3XOIHHS ClloeBe ChOTBETHO. HCBpOHHTC OT H3XOJHUA CROI -

TIOJIyYaBaT CHHANTHYHM CUIHANH OT
HEBPOHHTE OT BXOAHMA CJIOH, HO He
1 06paTHO, KATO HEBPOHHUTE B NAAEH
CJI0H He B3aUMOIEHCTBAT OMeX Ly
cil. [IpeHochbT Ha uHbOpMaLus e
V. 2 onpelesleH B eQHA ITOCOKA W TAKABA
Mpexa ce Hapuya Mpexa ¢
B3aHMOJelIcTBHE B €fHa MOCOKA
(feed-forward). Hocnennata ¢

Vi nokasauna Ha. gur, 3.
 Haii-o61mo eqHa Takasa Mpexa
MOXE [1a Ce C'hCTOM OT €IMH HIU
HIKONko “cKpHTH” ciosf, KaTo
HH(popMauuiaTa ce npenasa

~

5

e

P

o

\f

BXO,1 H3XOJ,
Qur. 3
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enpHonoco4Ho (Bx. dur. 4).

) L‘ s gV
E g >V
G2
&2 82 >V,
d ——
éN ;I g ,p: I//Jv gp . VN
Cexop ~ “ckpur” cioit H3X01
¢ N enemeHTa C ) ENEMEHTA ¢ p eneMeHTa
our. 4

O6pasute E“';{E_,l £y} ce mopasat na Bxopa, cherosw ce ot N eneMeHTa (HeBpOHA).
AKO CHHANTHYHHTE BPB3KH MEXIY HEBPOHUTE OT BXOMHHUA 1 “CKpHTUA” ciol ca Jy, [= 1,
pii=1,...,N(j e uzobwo npaBobreua, a He KBaAPaTHA MaTPUIIA) ¥ aKO QYHKIUATA

HA [PEHOC Ha i-THA efeMeHT OT “cKpuTHa” cnoﬁ e W3061m0 g’;, TO HErOBMAT H3XO[ e e

V=V, L V)

KbOETO H e nparsT Ha BB3OYXIaHE HA HenpOHa 1, IpHHALJIKALI HA “CKPHTHA” CIOH.

C'I:U.IPIHT OT CBOS CTPaHa, AHCTBA Ka |0 BXOX 32 HEBPOHUTE OT H3IXOLHHSA CJIOH, kKaTo
ABaTa CJOA CH B3aHMONIEHCTRAT MOCPENCTBOM CHHANTHYHH BPB3KH W Oxonuatenno
H3XOA®T HA HEBPOHHATA MPEIKA € V= {Vi, . Vp}, xaror

.
V=g [ZW,,-VJ -6,] | (16

B obuuus cyvaii GyHKIHHTE HA IPEHOC g B g ¢a pasiTUuHM, KakTo W NparoBeTe Ha
Br3byxoane 6 u 9,

3a pasnuka OT HEBPOHHUTE MPEXH OT THIA ATPAKTOP (T.H. PEKYPEHTHH MPEXKH), KOHTO
nonpo6Ho pasrnenaxMe npea, NpH HEBPOHHA Mpexa oT THNa feed-forward, usxonsT ce
noJjlyuaBa cjiel NbpBaTa ATEPALHS, T.6. CHCTEMATA HE HPHTEXABa NHHAMHKA. '

B nafi-npocTua cnyuai Ha nepcenTpoH ¢ N Bxofa, 1 H3XON H CHHANTHYHA BPBIKA
F=1{J, .. J, }, Moxe [a ce mokase, ye ako GYHKUMATA HA [IPEHOC Ce 3a[aBa CHC Sigh,
T..0

V = sign (/ 5) ' U
10 J. § AepuHRpa XuneppaBHnHa B N-MEpPHOTO MPOCTPAHCTBO HA BXOHOBETE & , KAaTO
RekTOpHT J & neprneHguKynapeH Ha Hes (BX. Qur.5).

OT enHaTa CTpaHA HA TA3M PABHUHA nepcenrpoamlmacndmunpa BCEKHM BXOA . KaTo
V =1 (uepen, npaBuieH ¥ T.H.), a OT ApyraTa cTpaHa karo V = -1 (63, genpanuned u
T.H.).

BernpoceT cera e: KoJKO TOYKH MOXeEM [a IMOCTaBHM B N-MEPHOTO MpPOCTPAHCTRO,
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V=g, [ZJ,J 61, (15)

HAKOHM GeJli, ApYru YepHH, Ye a MOXKeM Aa mpekapame
XHMeppaBHuHa, KOSTO [a TH pasfens?

OueBuaHo ¢, ye Tasi 3aflaua & cRbp3aHA ChC 3aJa4aTa

3a NpaBHJIHA KNacH(DHKALMA HA pelleHUsATA.

Hexka na pasrnename cienaus spnpoc: sa nages Habop
OT p-clIyHaliHO MOCTaBeHH TOYKH B N-MEPHOTO Npoc-
TPAHCTBO, 32 KOJKO OT 27 -Te BBL3MOXHH ekt UM depHu
TOUKHY MOXEM A HAMEPHUM XHMIIEPPABHUHA, KOATO Ja eJIH
GenuTe oT uepHuTE?

Ha o3nauum orrosopa ¢ C(p, N). Ako 6posT Ha ToukuTe
p e Mansk, To C(p,N) = 2%, 3amoTo me 6'1e BL3MOXKHO C
BEPOSITHOCT | fa ce HAMEpH NOAXOAALIA XHIIEpPABHIAHA 3a
TIPOU3BOJIHO OUBETABAHE. 3a P roNIMO ce ouaksa, ye C(p, N) we cnaja, Taka te NpoH3BONHO
H30paHo ouBeTABAHE HAMA [ja IPUTEXABA XUIIepPaBHHHA.

[Ipecmsaranero na C(p, N) e nasnpmeno ot Cover [8] ome npes 60-Te roguan. Okaspa

ce, 4e Vel 1
comea5]77)

i=0

. (18)

KaTO B FPAHULA HA roiiMoO N TOpHHAT H3pas MOXe [a ce aNpOKCHMHpa H3MON3BaHKH
Crupaunroso npubmmkedne:

X P L orfl |2 ﬂ_
C,(p,N)~2 1+erf J; > l , (19)

xbaero erf e (yHKIMATA Ha rpelwKaTa.

Axo osHavuM ¢ = ]_l\)f To rpapukara Ha C(p, N) xato hyHkums Ha o e ciennaTa:

Clp, N) 12" 4
, N)  Now
1 N1<N2<a:
N,
N;
o
S =

dur. 6

3a o < 1 Bouuky o6pasH MoraT fa’ ce 3alOMHAT OT mepcenTpora, T.e. (¢ =2 . 3a
@ < 2 {Ma rojsimMa 4acT OT o6pasHTe, KOHTO MOTAT [l Ce PAsAENsT OT XAIleppaBHUHA. 3a
@ > 2 caMo MaJlka HacT OT o6pasHTe MOTAT [a Ge 3aOMHEAT, KaTo OpoAT UM KIOHH KBM
Hyna ¢ N — . B rpanuua N — o, Mpexa ¢ N HeBpoHa MoXe [(a 3a[0MHH MAKCHMYM [0
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2N cnyuaiiun ofpasa.

TopHuAT pesystaT, nposejex B ciydas Ha Mpexa feed-forward npencrasmasawa 6ynesu
bynknun, moxe ga 6boe monydeH B mo-obim ciydail ¢ moMomiTa Ha METOAHTE Ha
CTATHCTHYECKATA MEXaHUKa.

VHTepecHa CTATHCTHKO-MeXaHH4YHa 3adava, CBHP3aHA ¢ BBH3MOXHOCTHTE Ha
HepcenTpoHa fa “yuu”, € T.H. 3adaya 3a o6obIIcHNE. .

Ha pasrnefame nepcenTpoH obe cHHANTHYHY BpE3kH J. [lle HapruaMe To3H NepcenTpon
“yuenux”. Toii nonyuasa naGop 0T npuUMepH (VB" Vv =1,...,aN oT “yunten”:

Vy = .szgn(B ", ' (20)
KBIETO YUHTEJIAT € APYT NePCENTPOH ChC CHHANTHYHH BPB3KH B

IInTa ce Toraba, ¢ KaxBa JOCTOBEPHOCT MOXKE YUEHHKBT 1a B%BHpOHBBCHe nabopa or
npumepu ¢V, NOOaNeHH My OT yuurens?

OTHOBO e ce UHTepecyBaMe OT ciydas N —> « ¥ @ = const,

KoraTo yueHHK®T ce ofyuaBa (TpeHupa) OT NapaMeTpHTe, IONAJEHH MY OT YUHTENA,
" Toif ce CTpEeMH [a HamMajyl rpelkaTa npu oﬁyquHe:

£,(J))= Ze S @D

KbJIeTo ' e H3XOABT Ha HEBPOHHATA MpeXa Ha yuenuka. OueBnaHo e, ye akoV” u ¥y
CBBIAJAT, T.€. YIEHHKBT BB3NpOM3IBENIa npuMepa &' mpaBunHo, To QydkuusTa Ha
Xepucaiig naBa npuroc 0 3a wiesa v oT ropHaTa cyMa. ‘

Hexa cera yuenuksT na nostydasa sxon £, koliTo He & Bun npencrased npepu. Torasa
Toii faBa oTrosop ¥, = sign (1.S), xoitto Moxe na e pasiMYeH OT OTroBopa Ha YYHTels
Vy=sign (B. .S) BepOﬂTHOCTTa 32 HeCHLOTBETCTBHE, HITH IpelikaTa pH 06oGLeHHeTo, ce
ReHHUPA Ype3 yCpeaHSBAHE BBPXY BCHUKH BB3MOXHH BXOAHH BEKTOPH g

&= OV, - (22)

Tasn rpeuika ce faBa OT BILJIA MeX/IY BEKTOPHUTE Ha CHHANTHHHTE BPBIKH HA yUUTEIA
H yUeHHKA:

1 :
&, = —arccos——-—— (23)

I'peurxute npu o6obuieHNe W TPEHHHT ca H3YUEHH JeTalIHO, H30O0A3BANKH METONHTE
Ha cTaTHCTHYeckaTa (usnka [9] B cnydas Ha GUHAPHM CUHANTHYHM BPBIKHA J e {+1, -1},
Be {+I.-1}.

ITepcenTPORBT-yUeHHK C& TPEHHPA C'BC CTOXACTHUEH aJrOPHTHM, HampHMep MoHTe
Kapno, kaTo cera cToxacTH4HATA JUHAMHKA € Ha CHHAOTHYHHTE Terna J - Tosa Bonu go
TEPMHUHO PABHOBECHE, 3a1afleHO ¢ DYHKLUMATA Ha pasnpeleNeHue:

Py =expl- L]/ Z, 24)

KBbAETO CTATHCTHIECKATA CyMa & ‘

Z= %e\p{ e ()] 25)

3ajauaTa ce CBeXOA OTHOBO A0 MpecMsTaHe Ha In 7 ¢ moMoITa Ha peIUIHKA-TPHKA.
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B rpauuna Ha ronsm wym, B — 0, peieHneTo Ha MoCTABEH 1S npobieM SHAYHTENHO Ce
ONpOCTABA, KATO €AMHCTBEHUAT NAapaMeThp Ha noApexaane R e npunokprBaseTo Mex Iy
YUYEHHKa ¥ yHUTEN: ~

|
1? 7 B (26)

3aBUCHMOCTTA Ha rpelIkaTa npy o6o6menye oT pasmepa (6pos) Ha HayuenuTe o6pasin
TIoKkasBa, 4e CHIIECTBYBA IPEKBCHAT NPEXOA OT JIOIO KBM IbjiHo ofobLieHte, ronober
Ha NPEXOJuTe OT MBbPBY POl BB (PU3NUHK cHcTemu. To3u Npexon ce XapaKkTepH3Hpa C
HEYCTOHUMBI CBCTOSHHMA H XMCTEPE3NUC, NOKA3AHH C NYHKTHPAHATA NUHHSA Ha ur.7.

I/IHTepecuo €, "€ [IPONECHT Ha BHE3AaNHO Pasllo3HaBaAHe HACTLOBA Haxe U opu 06y‘{CHHC
IIpH HaJIHYHE Ha [MyM.

v

d)m'.. 7

4. bUoJOrIUHO-MOTHBHPAHM MO/IEH

VHTepecHO e M3CNeNBAHETO HAa GHONOTHMHO MO- MOTHBHPAHH MOIENH, OTUHTAILH
PA3NUYHH eKCIIepUMEHTAIHY (PAaKTH, 33 KOMTO CIIOMEHAX B HaualoTo Ha o63opa. Topa ca
MOJI€/H, ONUCBALIH [IABHO MAKPOCKOMMKATA HA CHCTEMHTE OT HEBPOHH.

Enue cpaBHUTENHN TPOCT MOZel! 3a ONMCAHHE HA OBYYEHHETO B peKypeHTHA HEeBPOHHA
Mpexa MoxXe [a ce IpeJcTABH KaTO MOJel, ChCTOAI Ce OT [iBa CJIof: ¢Jioli Ha BXOJOBeTe,
Ha KOWTO Ce fofaBaT o6pask, W peKypeHTeH cliol, KOHTO MoNy4aBa CHrHAIM OT BXOTHUS
cy10if. Ako ofpasuTe MOraT [ia Ce PasrIeaT KATO ETHA, HA KOHTO C& MeHH KOHTDACTbT
ot 0 no 1 (npu xoutpact 0, 06pasbT HAMA NPOCTPAHCTBEHA CTPYKTYpa, a npu 1 caMo
HEBPOHHUTE BBTPE B MOJIETO Ca AXTHBHY, 4 BbH - HEAKTHBHH), TO C€ [IOKa3Ba, Ue aKO Te3H
06pa3n ca KOpeNUpPaHK C PeLENTOPHATE NOJeTa Ha HEBPOHUTE B PeKYPEHTHHA CIIOH 1 ca
CHC 3HAUHTENIEH KOHTPACT, TO Te MOraT Aa MoAafgaT HeoGXogumara nHpopManusa Ha
PEKYPEHTHHSA CJIOH, 3a Aa Moxe TOH Aa “Hayqu” HOB o6pa3, laXxe AKO PEKYPEHTHATA MPeXa
Cce HAMHPA B ATPAKTOP, CbOTBETCTBAL Ha Bede 3allOMHEH TAKLB.

Kpauka nanpen B MomenupaneTo Ha oGydeHMETO B PEKYPEHTHH HEBPOHHH MPEXH |
npefcTaBisBa MOAEN ¢ ABOHHA AHHAMHKA Ha HEBPOHHHUTE AXTHBHOCTH 1 HA CHHAITHUHKTE
BPB3KI, KOMTO AEHCTBAT B pas/ITuHy BpeMeBH CKaJIH.
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Mopen, KoHTO OTHHTA TA3H [MHAMMKA, KATO BKIIOUBA OLIE B PA3LIEKAAHETO H HBa
BH/JA HeBPOHH, BBH30YXKO2INK ¥ NOATHCKAIIKM C MEXaHH3IbM HAa Bb3CTAHOBABAHE Ha
CHHANTHYHHUTE BPh3KH, AelcTBal B rofieMH BpeMEBH HHTeDBaJIH, ¢ BbBEACH HACKOPO OT
Amit u Brunel [10].

Haii-ofmo cxemaTa HA MpexaTa € cjefHara:

| Zol;
7
ext
oxon H; Bb30YKIaLIA MpesKa ——
Vi= I
-T , , zV;
NnogTHCKAaLIA Mpexa ]
T= ")

Gur.. 8

B136yxaamuTte HeBp OHH IIOJNYIABAT IOTOLH OT BXOJHATE 06pasn, oT oOpaTHUTE BPBL3KH
U OT NOATHCKAIIATE HEBPOHH.

ATpaKkTOpHATA OHHAMHUKA CE PEANTH3HPA BEB BB3OYKIAIaTa Mpexa.

TNoarrckaiTe HEBPOHY NOJTYYABAT CHHANTHYHA CHTHAMM OT BB30yXKIOaIIaTa Mpexa
¥ uznpanaT curdany (craik) T (t), konTo ciyXaT KaTo NOATHCKANIH CHHAIITUYHH BXOJOBE
KBbM BCHYKA BB3GYKIAIIH HEBPOHH.

B equa Takasa cUCTeMa, JHHAMUKATA HA CHTHANHTE OT BB3OYXNIAINTE HEBPOHH ce
OIIHCBA ¢ YPABHEHUETO: ‘

2 () ==1,0)+ 2 IV, 0+ B )-T(0) e
, J#i
KBAETO T, € BpeMeBaTa KOHCTAHTA HA CUTHAJIATE, 3apeXaaliy comarta, HE¥(t) e BLHIIHUAT
CHHANTHYeH CHTHAl (CTHMYN), ], ¢ CHHanTHYHATA BPB3KA MeXIy HEBPOHMTe i  j OT
BB30YXAaIAaTa MpeXa, KOATO MOIYJIMpa NPECHHANTHYHATA YeCTOTA Ha BB30yxnane V].(t),
Taka 4¢ Ja Cb3Oa[e CHHAITHYEH BXoI KbM HeBpoHa 1 H T € CHHANTHYHUAT BXOA OT
TIOAITHCKAINMTE HEBPOHH. ‘

YecroTaTa Ha BB30YX/aHe Ha HeBpoHa 1, V (1), ce onpeness oT cpearnTe BE30Y*k AaIA
NOTOLH Ype3 Hapasa:

- VO = ool (28)
xaro QyHkuuaTa O yNOBRIETBOPABA YCJOBHETO: AKO NOTOUMTE Ca MO ONpelesieH Ipar
0., To uecToTaTa Ha BB30yxmane V(i) 6bP30 Na KIOHYM KBM HYJA, 2 aKO ca HAM Ipara
0, © na onucsa HenpekbcHATA U pacTAmA GYHKIHA, KOATO THPHHU HACKINAHE IpH V, =

ext?
V.. OT nopsaabka Aa o6paTHUA pedpakTHBEH NEPHOL.
Tlo aHamorH4eH HAUMH ce BBbEeXIa IMHAMHKA HA NONTHCKAIMTE HEBPOHH C BpEMEBa
KOHCTaBTa T, <<7T_ .
B ropuns Monen ce BhBeX[a CHLIO TAKA W OUHAMHKA HA CHHAIICHTE C NOIXOHALY

MEXaHU3bM Ha NMPUNIOMHSAHE (BB3CTAHOBABAHE).
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bes na HaBmsaMe noeede B 1oApoGHOCTHTE Ha MOTeNa, BHX Kenana Ia cnoMeHa, 4e
Upe3 Hero Moxe fna ce IoKaxcke, e HEBpPOHHAaTa Mpexa ce 06yqaaa HEeR C;bCTOﬂHHC aa
TIPOMEHA ATPAKTOPHUTE CH, KOraTo BXONOBETe ce NpoMersT. Helno noseve, npu npomssa
Ha o0IaTa CTATHCTHKA HA IOJaIeHHTe CHTHAIH, MPEXaTa MOXKE 12 3a6paBy ATPAKTOPHTE,
CBBP3AHM © KJIACOBETe 06pa3y, KORTO Beye He ce 10AaBAT. 3a6paBAHETO CTaBa CAMO nopagu
HJBaHe Ha HoB ofpas. :

OnHCaHUAT 10-Tope MOes € ENHH CPABHUTENHO peaHCTHYEH, GHOIOrHTHO MOTHBHpaH
Mogen, BOAeUl 10 pasyMHH pe3yNTaTy. :

Pasbupa ce, crmectsyBaT MuOXecTBO Apyr# Momem Ha peanHH HeBPOHH, KOHTO B

-NIO-TOJNIAMa HIIH IIO-MAaJIKa CTeneH ChLOTBEeTCTBAT Ha CKCIICpHMEHTa/IHAaTa CHTYyalui.

IonpoGen o630p 61 Morua ma ce Hamepn Hanpumep B kHHTHTe Ha D. Amit [11] u P.
Perreto [12]. :

S. Ilpunoxenre HA HEBDOHHATE MPEKH

Heka cera nakpatko ja cnomMeHem 3a Bpb3kaTa MEXIY cTaTHCTHIEeCKaTa MeXaHHuKa Ha
HEBPOHHHUTE MPEXH H NPO6/IeMHU KATO ONTHMH3ALHOHHH 33241, A3N03HABAHE HA obpasmg,
3ala4H OT MKOHOMHKATA M [p. '

AHanorusTa MexJy CrHHOBH CTBKJIA H HEBPOHHH MPEXH I103BONABA MOCSAHATE A
MOraT 1a MOIEeJMpaT CJIOXHOTO MHOrooGpasye Ha eHepruiTa, XapakTepUsHpallo ce o
MHOXEOTBO JIOKAJIHY MUHEUMYMH. T0Ba OT CBOS CTPaHA N103BOMIABA A CE OCHUIECTRH BPB3KA
C HAKOH ONTHMH3AUUOHHY 3a0a4H. - '

TIpouyTaTa 3agaua 3a mbTyBamus TLprosen, HanpAMep, e Guna nepuHHpana Ha e3nKa.
Ha HEBPOHHMTE MpeXH |pe3 NOMXOAAWO AedMHHpaHe HA (YHKUMOHAJ HA eHeprHATA.
Wscrnenpaneto Ha DHHAMMYHATA €BOMIONMA HA TO3M Mo noKasBa, ye “HEBPOHHATA
Mpe)Ka”, KOATO C& H3IoJi3Ba 3a pellapaHe Ha 3ajayvara, He ce CXoXxnaa B CBHCTOAHHE ©
MHHAMAJIHA EHEPTHA, aKO Ce TPbrHe OT NPOU3BOJHO HAavallHO ChCTOoAHHe. Boe max
PEUICHHUATA, NOJYYEHH IO TO3M HAYMH, Ca JOCTATHLUHO NOGpH, 32 Aa Ce H3MON3YBAT 3a
TpaKTHYECKH LEA U MOJENI'bT Ce peliaBa 32 MHOTO KPATKO BpeMe.

JApyro npusoxenue Ha HEBPOHHHTE MPEXH npencTapiABa NpeCcka3BaHeTO Ha BpeMeBH
PE/IOBE, KOETO € OT rojIAMO NPaKTHYECKO NPHJIOKEHAE B HKOHOMHKATA, METEOPOIOTHATA
H xp. B To3u cnyu4aii ocoGeno TpyaHo € Ja ce IpecKA3BAT BPEMEBH PEioBE, KOUTO OKA3BAT
Xa0THYHO NOBEIEHHME, T.e. pH G€3kpallHO Masika NPOMAHA Ha HAYAJNHUTE CTOHHOCTH
Pe3yITATHT SHATHTENHO Ce OTKJIOHABA C BPEMETO. B 4acTHOCT, H3yyaBaHeTO Ha BpeMeBH
PefioBe C NPHJIOKEHHE K'bM MKOHOMHKATA € TBBPAE HOBO M € H3B'BPIIEHO IIABHO Hpes3
nocnensuTe 5-6 romaan. OcobeHo HanexIHH ce OKa3BaT NpeNCKa3aHUATA HA peajHus
KYPC Ha OTHENHHTE BaJyTH, 06CiyXBAHETO HA PUCKOBH KpeaHTH, OleHKa Ha
IIATeXOCHOCOBHOCTTA Ha FOJIEMH I'pYIIH OT KIHEHTH U ap. S '

Jpyro ronsiMo npHiIoXeHHe HA HEBPOHHUTE MPEXH € H3TONIBAHETO UM 32 pasnosHaBaHe
Ha o6pasH, Ha TEKCTOBE U PHKONHCH, Ha roBop H T.H. MgesTa Ha nono6Ho NpUNOXKeHHE €
A3 Ce aBTOMATU3UPpa NPOLECET HA 00paboTka Ha NeYaTHH H PBYHO HANMCAHH JOKYMEHTH.
INono6Ho ThpceHe HMa B MAPKETHHTA, GankoBOTO Oeno u ap. Pelenue kaTo HEBpOHHA
Mpexa-Kk1acHHKATOP HITH 0-CKOpO XdOpuA OT SMHEeHHA perpecus, CHCTEMH, OCHOBABALILH

©e Ha Jjornveckd npapuna (rule-based systems) ¥ HEBPOHHH MPEXM Ce H3TOJ3yBAT
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TIOHACTOAIEM 32 PA3NIO3HABAHE Ha TekcToBe. TakuBa CHCTEMH Ca CIOCOOHM ia pasnosHasT
0K0MO 94% OT PBLYHO HAMHCAH CHMBOMN U Okojio 90% OT cTpaHMIA NeyaTeH TeKCT.

MHoro ca olle IPHIOKEHAATA Ha HeBPOHHUTE MpexH. [lofpobHO HAMA [a ce CMpaM,
caMo 61X xemana ga B36pos HAKOH OT TAX: HAIpUMEp KaTo IipeicKassaHe Ha TpHUMEpHATa
CTPYKTYpa Ha GeJTHUMTE, NPUIIOKEHHE BB (PU3KMKaTa HA BECOKUTE EHEPTHH, BBB BOCHHOTO
Jlenio npH kiacuuKanus 1 cliefcHe Ha [eaTa ¥ Ap.

UytaTenar, KofiTo 61 xKenan fia Hapjese B AbJI00YRHA BB (U3HKATA HA HEBPOHHUTE
MpEeXH U B TAXHOTO IPHJICKEHHE, OH MOI'ba A3 ToepIH uropManus B MHOXKECTBOTO
o630pu 1 MoHorpaduy no peOpoca.

HanssaM ce cbINO Taka, 4e ¢ HacToswmus ob3op ¢bM cb3laja edHa NpocTa, HO
GPABHHTENHO ITBJIHA NPECTaBA Ha ChbBPEMEHHOTO ChCTOAHKE HA (PH3NKATA HA MOJIEHATE
HEBPOHHM MpEXH, KOATO PAHMYM M HepnH MJen oT OHONOrUATA, KOMIIOTHPHOTO
HHXXEHEPCTBO M MHOXeCTBO ApyrH ofnacTh. Beuukn Tesu o6nacTH, HE3ABHCUMO OT
NpPUBHIHOTO CH Pa3nuKe, crioMaraT B KOHTEKCTA Ha HeBPOHHUTE MPEXH [a Ce pasIliipH
HAIIETO No3HAHHE OTHOCHO cOCOBHOCTTA Ha MO3bKa [a MoMHH ¥ o6obmasa. '

BaaromapHocTH:

Wskaspam ropemara cd GjarogapHocT Ha npod. H. Tonues sa cHTycmsMa H
NIOJKpeNaTa NpH HAIMCBAHE HA HacTosmus o63op. Jpaboko chM mpusHaTensa Ha K.
Kopyues 3a HanpaBeHHTe AONBIHEHUA KbM MLPBOHAYaJIHHUA BapHAHT Ha PBHKOMHCA.
Brnarogaps na npog. M. Bymes 3a HeHHUTe pelakTOPCKA CHBETH U NONPAaBKH.

PaGoraTa ¢ (uHAHCHpaHa 4acTH4YHO oT poroeop ®-608 ¢ Bwarapckara Hayuna
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PA3KA3 3A EJTHA MAJIKM OBEKTH,
KOUTO MOJKE BU 1 HE

CBIIECTBYBAT:
MAT'HUHTHUTE MOHOIIOJIH
[Ixon Yaitnu

Tasu cTaTHa € pesyiaTaT Ha HAKOM MOH “pasKonku” B o6jacTra Ha MaCHUTHHTE
mMoHonosu. Kato ¢pusuk a3 He 4yBCTBAM MOHOMOJIMTE KATO ChBCEM TPHBHAJIEH IpEMET.
Ho xeua My, Xonu, MHOTO TAIAHT/IMBA XyAOKHHIYKA, Ce UyAH, e Xa0si TONKOBA BpeMe 3a
H3yYaBaHe W MUCAHE HA CTATHA 3a HAKAKBM ApeOHH Heluuua, KOMTO MOXe U [a He
cwiecTByBaT. He Mora fa kaxa 3allio Te Half-BeposiTHO He CHILECTBYBAT, HO, MOXKe OH,
e ycnes 1a paskaxa Kakso nosejenne Onxa NMaay, ako chlIecTByBaxa. ToBa € eluH OT
MOMEHTHTE, KOMTO NPaBAT XKUBOTA Ha (H3HIMTE TAlKOBA 3aHAMATENIEH - Bb3MOXHOCTTA
Ia cd BboOpa3sBaT Hellla, KOMTO MOraT H [a He ChIISCTBYBAT.

CepepeH NOMOC, IoxeH noymoc. [1pemu na ce 3agpnbouum B np06neMnTe Ha MaanTHme
MOHOIOJIH, AMA CMHUCEJ Ja oTGefiexa, ue BHe Bede 3HaeTe HOCTAa MHOTO 32 MOMIOCHTE
u306mo. ITbpBATE NONIOCH, 32 KOMTO CTE€ HAYYWIM Ca GHIIH, BeposTHO, reorpadckute
TIONIIOCH HA 3eMSITa - CEBEPHUAT U FOXHRUAT. CliejpamnuTe ca OUIN MarHATHATE NONIOCH -
cepeped M 1oxeH. Ome npes 1269 ronuna Ilerpyc Ileperpunyc ne Mapukyp, GpeHcku
BOEGHEH HHXeHep, OpBB ¢ oTbeidsan, ye “cHnopuTe” (MATHHTHHTE) JIMHUU. OKOJIO KbC
MATHHTHO BEIIECTBO H3MJIEXKAAT Aa U3AU3AT OT [IBa onpelelieHl yuacThka. Hall-npocto
OTpaXKeHUWe Ha To3H (AKT B Halle BpeMe NpeNCTaBNABAT OLBETSHHTE Kpauina Ha
HAMACHHTEHATA CTpeNnka Ha komnaca. OGHKHOBEHO OIIBETEHUAT B CHHBO Kpafl Ba cTpenkara
couy Ha CeBep U ce HApUYa ceBepeH MATHUTEH [OJIFOC, a APYTHAT, KOHTO YeCTo e OLBeTsBa
B 4ePBEHO, C& HapHYa FOXeH MarHHTEH I10J110C. J '

be3 chbMHEHHE 3HAETE, Y€ CEBEPHUTE MArHHTHU [IONIOCH C& NPHUBJHYAT OT IOXKHHT®,
Taka e MOXeM Ja HallpaBUM H3BOJa, Ye OKoJIo cesepAns reorpadoku nojioc Ha 3emsTa
€ pasMooKEH IOXHUAT MAPHHTEH TIOJIOC, & OKOJIO 10XKHHA TeorpadcKH MOJIOC - CEBEPHUAT
MarHuTed nomoc. B neficTBHTENHOCT Te3M OBa BHIA pa3fiHYHH NONIOCH HE ChLBUAAAT.
FOKHHAT MAarHHTEH MOJIIOC € PA3NOJIOKEeH MaJIKO Ha FOT OT CEBEPHHA reorpad)cku NoJkoc,
Taka 4Ye B Mos gom B TopoHnTO (Kana}m) KOMIMachT MOKA3Ba MOCoka Ha 10° sanagHo OT
HCTHHCKAA CeBep

dakTeT, UE reorpa(bcxu’re 1 MATHATHH [0JFOCH Ha 3eMATa He cwrxanaT caM no cebe
CH MpeAcTaBIABa MHTepeceH NpeaMeT Ha H3c/ensare. Oxassa ce, Y€ MATHUTHUTE MTOJIIOCH
Ha 3emsTa ca GiryxaeNin 1 npofbikasat ga Gmyxnast. Enna no6pa Tonorpadeka xapra
1U€ BH TOJICKAKE KOJIKO CHITHO C€ & U3MEHUIO [TOJIOKSHUETO Ha CEBEPHUA MarHHUTEH ITONIOC
H KaKBO MoO3Xe [a ce ouakpa B 61u3knTe roausy. Helmo oede: chINecTBYBAT MeOJIOTMTHHA
[IOKA3aTeNCTBa, Y€ MATHUTHHTE HOJIOCH HA 3eMATA B MEHAJIOTO C& CH PA3MEHANH MecTaTa
H.TOBA '€ CTABAJIO IIOUTH MUTHOBEHO, pa3bupa ce, B reoNordyHuTe Malalbn 3a Bpeme).

3a KakBUTO H'MaTHUTHM [OMIOCH Ja cTasa OyMa - 61N Te MoMocHTe Ha 3eMATa WA
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[OJIOCHTE HA KONTO M [a € MAHHT, BAPHO € TOBa, Ue Te BUHATH CE CPEIIAT KAaTo ABOHKH
(ceBepeH - 1oxken). Tesu JROMKH ce HAPHYAT MATHHTHH AMNONU. A MATHUTHHAT MOHOTON
- TOBA € U30JIUpAH CeBepeH HJIM 10KeH MoJtoc. MMa JOCTaThYHO CMMC/ICHH OPUYHHK Ja
ce MHCIIH, Y& TakoBa 4y[o TpA6Ba Aa CHLIIECTBYBA, H [10 rOJIMATA YacT OT JOBOJUTE 32
TOBa ca CBBP3aHM CbC CHMETPHUATA Ha mpupolaTa. Bue MoxeTe fAa dyeTe TBHPACHUA Ha
¢du3nnM, ve ypaBHeHHATa Ha Makxcyen, KOHTO ONMHCBAT eJICKTPOMarHeTH3Ma, CTaBaT
HAI'BJIHO CHMETPHYHH, aKO CHIIECTBYBAT MATHUTHHTe MoHomNosH. ToBa camo no cebe cu
He € JIollla NPHYMHA [a ¢e BAPBA B CHIIECTBYBaHETO Ha MOHOIONHTE, HO e BUAUM OCBEH
Topa, 4e KoraTo npes 1931 r. lupak HamMupa obACHEHNE HA €IHA OT Hali-BesIMKATE TAHHH
Ha (pu3MKaTa, Tolf ce ONMHpa Ha CHLIECTBYBAHETO HA MOHE €NUH MOHONOJ HAKBAC BbB
BeenenaTa. Ille ce 3anosHaeM ¢ Tosa ofjAcCHEeHHe W lue BHAUM Kak (Qu3MUMTE THPCAT
moHononuTe. Ho Heka 3a Havasio 1a MOBTOPHM HAKOM OCHOBHH Hella.

EnekTpu4HA ¥ MArHMTHY MoHononk. Heka ci cioMHHM, Ye cula, AEHCTBALlA BBPXY
eMHHYeH 3apsi[l | B eJIEKTPHIHO NOJie C HANPErBATOCT. E e parna Ha F=qE. Enextpuynuar
IMIOJ Ce CHCTOM OT fIBA NMPOCTPAHCTBEHO Pa3feienH 3apifa. +q  -q. MoxeM chBceM
dopmanHo ga HapedeM BCeKH: eIHH: OT TE3H 3apsiu: Ha. QHIONA-CIEKTPHICH NOMOC. ~
NOJOXKHATENEH ¥ oTpunaTeieH. Torapa “cunarta” Ha eleKTPHYHHA NMOMIOC MoXe Ja Obae
onpefnenena kato q = F/E. TaxsB “yenuHeH” nomioc 1ie HApHYaMe eJleKTpHYeH MOHONOJI.

Axo 6AXMe ¥3BBLPLINIH ChIOTO B MACHETH3IMA, TO [NAXME A2 KaXeM, 4e ABa PaBHH 1O
rojieMHHa, HO NPOTHBONOIOXHH MO 3HAK MOJIOCH ChC “cuna” Ha nomocute q* = F/B

o0pa3yBaT MarsuTeH qunoi (B e MHAyKIHATA Ha MATHHTHOTO Noj1e). MarHU THUAT MOHONION .

€ ChUIECTBYBALl H30JMPaH MATHUTEH MOJ10C, CEBEPEH HIIH I0XKEH, Che “chita” q*. Ilonexe
3HaeM Kak Ja u3cjeasame npoGlieMH, BKIIOYBAILH eJIeKTPHIHH MOHOIOJH (HapHYaHH
3apsad), NecHo e Aa ce pa3zbepe kak Oa ce NpoBeNaT CHOTBETHHTE H3YMCJIEHHA 3a
MarsdTHHTe MoHono/M. HanpumMep MoxeM Ja HanullleM H3pasa 3a MATHUTHO [10Jie, KOeTO
TpaGBa fa cb3agade oTAeneH MOHOMNOJ. JIeHCTBHTENHO eNeKTPHYIHOTO NoJje, Ch3AABAHO
OT OTAeNIeH 3apAl (, ¢ pafualHO Nojie, MOAYMHABAIO Ce HA 3aKoHAa 3a “ofpaTHHTe
xBagpaTu”. HanperHaTocna Ha no.ne'ro Ha paacromme I OT 3apsafa € PABHO Ha:
= q/dne1*,

xbaero s, =8,85.10" C*/(N.m)* e eneKTpana'ra KOHCTAHTA. AHAJIOTHYHO WHAYKIAATA Ha
MarHuTHoTO Tione Tpabsa na 61ae papHa Ha:

B=p q*/4nr’,
xsaero p, =47.107"N/A* e MarHHTHAaTA KOHCTaHTA.

BeposTHO HepoymaBaTe OTKnAe pa3bpaxme kakpa TpaGsa na 6bae MarHHTHATa
KOHCTaHTa. A3 lie kaxa 6e3 qokasaTesIcTBa H 06ACHEHHA (KOUTO BHE MOXeTe N1 NOoNy4HTe
NpH NO-HATATHLIHOTO BH o6pa3soBanne) TBBPAEHHETO, Y€ CHUISCTBYBA JOBGONATHO
CHOTHOLUEHHE :

1

. :u 0 80 R
CBBP3BALLO eNIEKTPUYECTBOTO, MATHETH3IMA H ONITHKATA KATO YaCTH HA eAWHHATA QH3KKa.
B neficTBHTENHOCT MarHHTHATa KOHCTAHTa B euHUIN S1 ce onpenenn ot Hamns u3bop
H2 eleKTPHYHATA KOHCTAHTA H Ha CKOPOCTTA Ha CBETJIMHATA, T.€. MATHATHATA KOHCTAHTA

=C
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cama o cebe CH He e CKCIICPpUMEHTAIHO onpenecsieMa BeJIMYKUHa. Beue 3HaeTe, HallpUMeEp,
He CBETNIHHATA (WM B T0-00uIuA clyvali - eflekTPOMArHATHOTO H3/IbYBAHE) C& ChCTOM OT
TPENTCHUA Ha ENeKTPUIHOTO B MAarHUTHOTO noJeTa. 3a HAIUUA npobieM TOBa 03HAUABA,
ue HMaMe o/ pbka Jobpe paBoTelna hopMysa 3a MACHUTHOTO [0Jie, KOETO 6H Ch3AABAIO
MarfuTed Moronosi, Obade, KOJKOTO H 1. € eYaJIHO, 2 MoXe 61 M yIHBUTENHO, CAMOTEH
MarHUTeH MOHOIMOJ HUKOra He e Oun otkpusad. Ho ToBa He Moxe Nia HM monmpeun fa ce
fOHATepecyBaMe KakBH GHxa Moy Aa 6bOaT HerosHTe cBoiiCTRA.

CaoiicTsa Ha MAHUTHEA MoBonox. ITpes | 904 r. [Ix. k. TOMCHH usyuara TEOPeTHIHO
JBIKEHHETO Ha eIeKTpOHa B 6JM30CT JO MarHHTHHs MOHomNoj. SIBHO Toit e Hckasa da
pa3sbepe kax 6¥ “nozHan” MOHOMOJA, aKo ce HaTbkHe Ha Hero. Hue mMame rosisiMm omuT B
olpelieNifHe HA HANMYHETO Ha eJIEKTPHYHH. MOHONONY (3apsaH) H a3 Le BH HAIOMHS KaK
ce npasu ToBa. HHe MpoCcTo H3CTpenBaMe HAKAKBB 3apall KM H3cNedBaHHS obeKT H
Ha6ojaBamMe OTKJIOHEHHETO Ha uscTpensinus obex. [1]3a na 3abenexum HpHC'bcTBPIETO
Ha MarHUTHHSA MOHONOJI, HUe TPAOBa [a CH NpeJCTABHM, Ye npobeH MarHuTeH 3apdn -
JBHIKEL Ce eJIEKTPHUEH 3apsll - ce M3CTpeJiBa [10 [I0COKa Ha Hero, Ho TpsabBa fa 3HaeM
KaKBO OTKJIOHeHHe TpAOBa Aa ouakpaMe. CHiaTa, KOSATO H3IHTBA eHH eleKTpHYeH 3apa]
OT CTpaHa Ha JPYr TAKbLB, € HACOUYeHa [0 [IPABATA, CheMHABAINA NBATA 3apAla; CHJIATA,
H3MHTBAHA OT ABMIKELl Ce eNIEKTPHYEH 3apaf ol AeHcTBUETO Ha MardHuTeH MOHOIIOMN,
MMa [0 CJIOKEH XapakTep U ce Hajlara fa 6bjie oGscHeHa HeTalinHo.

Ha ¢ur. 1 e npuBegena cxeMaTa Ha BpoBpaxaeMus
ekcnepuMedT. Heka enud npofen sapsag ¢ HaYanHa
CKOpOCT Vv Oa ce ,ELBPI)KPI o nocoxa HA HEMOJBHXKEH
(3aKkpenen) MOHOTION Che “cHMa” Ha nofmoca q*. MoxkeM
JIa HATPaBHM eKCIIePHMEHT G IPOMEHSLIO Ce NPHUIIEIHO
pascTosiHue b, T.e Pa3CTOAHHETO MeXAy ABETE IpPAaBH,
YCIOPEeNHH Ha CKOPOCTHTE Ha 3aps[HTe, KATO eJHATA
MHHaBA [Ipe3 MOHOMOJIA, a APyraTa Mpe3 eaeKTpATHUA
. 3apag. Benuxo, koeto TpsabBa Aa 3HAEM, € H3Pa3a 34 CH-

Que. 1 naTa, neficTRAINA HA ABIDKEIHSA CE 3aPSAM B MATHHTHOTO
TnoJjie, a T4, KakTo 3HaeM, e ciiaTa Ha Jlopenn:
F=q(vxB).

Enno oueBupdo sakntodenue, koeto TpabBa ga wanpaBHM, e, 4e TPH MOPHIENHO
pascrosgrye b = 0 ckopocTTa e 6bae yeHOpeHa Ha efHA OT JHHUUTE Ha MOJIETO U CHJa,
KoATO Aa AeficTBa Ha 3apsna, HAMA [a Bb3HHKHe. B Kpaf Ha kpaHIaTa 3apsibT L& ce
cbnboka ¢ Mononoa, Tosa € kpaliHO MaJIKOBEPOSATEH CLEHApHH, 3aTOBa HA CXeMaTa
H3obpasHxMe JBHKEHHETO HA HalIUsA IpobeH 3apaj 3a HeHYJIeBH NPHIEIHH pPA3CTOSHUS.
IIpu ToBa, oka3Ba ce, we HALTMAT 3APAL CE JBHXH 0[] HEHYJIEB BI'bJI CIIPAMO MATHHTHUTE
JIMHEM HA ofeTo. B cnenmannus cay4aii, KOraTo ckopocTTa Ha 3apsija € Mof Npas bIbl
KbM MarHUTHHUTE JTHHHH, 3apAabT TpsaOBa Ja ce OBUKM 110 KPBroBa TPAaeKTOPHSL.

Hawara 3agava cé oTjHYABA OT ropecroMeHATHTE CJYyUad [0 JBe MHOIQ BaXHH
npuuuHy. IlofieTo Ha MOHOMIONA HE € €THOPOLHO ~ HETOBUTE CHJIOBH JIMHHH Ca Pa3XOIAIIH.
3aTopa 3apALbT HOCTENEHHO HAB/IA3a BbB Boe mo-cunyo noje. e pasbepem mo-gobpe
TPaeKTOPHATA Ha 3apsilia, KO Pa3fe/ M HEroBOTO IBIKEHNE Ha [iBa eTana. dur. | uapasgna
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IBe CHLIIECTBEHHY XapaKTEePUCTHKH HA [NBUKEHUETO Ha 3apija. B1B Bcekd MOMEHT MOXEM
Ja cH NpeacTaBUM CKOPOCTTa KaTo BEKTOpHa cyMa Ha IBE chCTABJIABAILH - paddaliHa,

TepHeHaUKyIdpHa Ha JUHHUHATE Ha MArHMTHOTO MoJie, H TaureHIHaJIHa, napanejiia Ha '

JIMHHKTE Ha TToeTo. [TbpBORAYAIHO JBIKEHHETO e 6BAe NIPeIHMHO (Makap ¥ He CBBCEM)
pafuanHo, IOHeXe 3apaabT ce MpuMKaBa KbBM MOHONOJA OT Jajed ¢ HErolsiMo
npuuenHo pasctosuue. Ha dur.l, a HavannaTa HeroiMa TAHTEHIHAJHA ChCTABIABAIA
Ha 3apAfa € [okasaHa CbC CTpesKa, HACOYeHa HaBBH OT DHUCYHKATA. Pannanyarta
ChOTaRJIABAINA HE BOLM KBhM BB3HHKBAHE Ha CHia. A cujarta, [eiicTBama Ha 3apsaa
BCJIEACTBHE HAa TaHreHIHaJHaTa ChCTABJIABALIA Ha CKOpPOCTTa, € CBhIIO TaHTCHIOHAJIHA.
TIbpeaTa ofiia XapaKkTepHCTHKA Ha JBIKEHHETO HA HAMNAT NpoGEeH 3apsa cera Beye
e scHa. C npubnmxasaHeTo MY KbM MOHOMNOJA JBHXKEHHETO MY ce MpeBpblla OT
HocTenaTenHo (61M3K0 110 NPAaBOIHHENHO) KbM BBPTENNBO (OKOJIO TECEH CHON JIMHUY Ha
nosero). [Tpu ToBa TpaGBa KHHETUYHATA €HEPIHs HA MOCTBIATENHOTO ABHXKCHUE a ce
Tpac(opMUpA B KHHETHYHA €HEPIUA HA BbPTEJMBOTO ABHXKEHHE, NOHEKES MATHUTHOTO
noJie He BBpUM pabota. JeifcTeuTenHo, cunaTa Ha Jlopeny, AeicTama BbpXy NBHXKeL
ce 3apsfl, BUHATH € NepHeHIMKYNIpRa Ha CKOpOCTTA Ha 3apsifla M 3aTOBa He MOXe Ja
Hi3MeHH rOJIeMHHATA Ha CKOPOCTTA (@ caMO OCOKATa). 3apsn, KoHTO NBbPBOHAYAJIHO Ce ©
ABIXKET MO TOCcOXa KM MOHONOJA, C NpHOJIHKABAHETO CH KbM Hero 3abass CBOETO

JBHXXEHHE, le'l}106PIBZII/ﬂ(PI eTHOBPEMEHHO C TOBA ¥ BBLPTEJIHBO ABHXKEHHE, Tsif kaTO IOJIETO .

pacTe ¢ IpUOAMKABAHETO K'bM MOHOIOJ/IA, TO3U e(eKT Ce NPOoABABA BCE M0-CHIIHO, IOKATO

3apAABT HE MOJIyYH CamMO BLPTEIUBO ABIKEHUE U He NPECTaHe la ce npubamxasa KM
MoHomoNa. Beupekn ue NbPROHAUAHO 3apAAbT € UMaJl NPefAHMHO pajuaiHa CKOpocT, B
KpaiiHo cMeTka TOH 1ie ¥Ma caMO TaHTeHUHaJIHa CKOPOCT.

Ha ¢ur. 1,6 uue cme u3zo6pasuny cuiiaTa, KOATO NPOMEHs TaHTeHIHATHATA
CHCTABIABAILA HA CKOPOCTTA B MATHHTHO noJie. B JafleHus ciyyail cunaTta e HacoyeHa oT
duryparta kbM Hac. [To TaXbB HaYMH TYK & HIIOCTPHpPaHa BTopaTa o61lla XapakTepHCTHKA
HA JBIDKeHHETO HA HAITHA 3apal: ¢ IpRIobHBaHETO OT 3apafa Ha BbPTEHBO ABHXKCHHE
OKOJIO ellHa OT OCHTE Ha I0JeTO, OTOILCKBAHETO MEXIY Hero M MOHOIIOJIA HAPACTBA,
xoeTo TpsAbBa Oa moBefe A0 00paTHOTO HpeBpbllaHe HAa BBLPTENMBOTO ABHXEHHE B
TMOCTHLOATENHO, HO BEUE B [10COKA, O0paTHa HA TasH, OT KOATO e JoJeT.

O6ennusaBaiki BCHUKO TORA, MOXKEM Aa KAXKEM, Ue HAIUMAT 3apsaj e ce Npubawkasa
K'BbM MOHOMNOJA, 3aKpHBABaiikH (oo crormsemmm s 1
TpaeKkTOpHSATA CH BCE NOBEYE H
TIOBEYE OKOJIO €[HA OT GHJIOBHUTE
JHHUY, KATO CBLIIEBPEMEHHO 21
usnuTBA OTONBCKBaHeE. B Hakaksa  Z 3
TOYKa 3apsALhLT le U3BBLPLIBA
¢aMO BbpPTEUBO OBHKEHUE 1 [TO] 4
BB3A¢HCTBHETO Ha BCE OlNe 5 . 1 ‘ j: e o |
Hanu4yHaTa OTOABCKBAINA CUJIA, 05 0 05 1 15 05 0 05 1 15
e safovHe Oa Ce OTIANledasa, X X
IBHXeHKH ce 110 crupajia OKOJo
CHLIATA CHIIOBA JIUHUSA HA TOJISTO.

Qua. 2. flpecmemuamu Ha KOMIOMbBY MPAEKMOoPUL Ha
BABKMPLYEH 3aPAY OKOAO MAZHUMEH MOHONOA
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B kpafida cMeTka, MOXeM Ja ouaKkpaMe, Ye 3apAfbT llle ce BhpHEe o0paTHO, KATO ce
ABHXKH CBC CBIIATA CKOPOCT, KOATO NBPBOHAYANHO ¢ MMan. TakoBa ABWKEHMe He ce
OrpaHH4aBa ChC CIy4asd Ha YUCTO PATHANHO [0Jie, KAKBOTO pasriienaxme. Besako cunHo
Pa3sXxoAsio MarHHTRHO MOJIe [le OTPa3fBa JBIDKEI Ce 3apAL 110 ChIIUI HAUMH.
IIpocTpaHCTBEHOTO OBHKEHHE HA 3apATa ¢ H306paseno Ha GHT. 2 BB BUM HA MPOESKLHs
Ha HETOBaTA TPAEKTOPHA BBPXY [ABe IITOCKOCTH. HadaHaTa ckopocT Ha saps/ia € HacoYeHa
10 0CTa Z, HAYaJHOTO MOJIOXKERHUE Ha 3apsija € B ToukaTa X = |,y = -5, 2 MOHONONBT ce
HaMHpa B HA4YaJlOTO Ha KOOpPAHHaTHaTa cHcTeMa. [IpoMeHNHBHTE Mo OCHTE ca
GespasMepHH BeTMYUHH, H3NOJI3BAHM 34 ONHCBaHE HA IBMKEHHETO Ha sapafa. Dur. 2,a
npencraps OBMKEHHETO HA 3apiaia, riegad “otrope” Ha mnockocrta X, Z. O6npHeTe
BHUMAaHKE KaK 3apANBT HPOMEHs CBOETO NOCTBIATE/]HO OBHXKEHHE BBLB BBHPTENHUBO,
OTHa4ajio 6aBHO, a CJied TOBa Bce MO-ObP30 C yBelHYaBaHe HA HHTEH3HTETA HA [OJIETO.
®ur. 2, 6 noxaspa ABIKEHHETO HA 3apsfAa, MMENaH0 OT “HAYANOTO HA CHIIOBATA JIHHUA”.
ITbpBoHavaiHo 3apAABT HABA OT QUrypaTa KbM HAc M JOCTHTA TOHKATA, KBIESTO
JABHKEHHETO MY CTaBa YHCTO BbpTeNuBo. Clien TOBA CHIIATE HA OTOIIbCKBAKE FO BPBLIAT
Ha3za[ 10 [0COKA Ha -Z, KATO OTHOBO 3aMEHAT BbPTEJUBOTO MY JBHKERHE C 10CTHIATENHO.

-CHHpaJ]OBPI,H,HOTO OBHXKCHHC HA 3apAa OKOJIO pagHallHHTe JIMHHH Ha IOJIETO Ce BIKIA

SICHO OT [BeTe MoKa3aHW Npoekuuu [2].

IIpobnemsbT Ha ToMceH mpes 1904 r. ce e cBeX AN OO Hall-IpOCTUA BADHAHT: Ja
ofcTpenBa ¢ eNeKTPOHA HellOABHKEH MOBONO/. PeasaneTo Ha TaKaBa 3a1a4a HECHMHEHO
Ou noseso 10 pasbHpaHeTO Ha HAKOU CBOHCTBA Ha MOHOMOA, HO HHE HMAME 3HAYHTENHO
no-rojieMy [IAHCOBE Oa CpellHeM MOHONOJ, ABHXell ce 3ursaroobpasHo OKoJIO HAC,

,OTKOJIKOTO Jia C€ HATBKHEM Ha HENOABUNEH MOHOMOJI. H_[C HH C€ HAJIOXKHU [a CTaHEM [0~

u3obpeTaTesIHH B HALIMTE HOEH, 33 Ja OTKPHEM MOHOIOJIHTE, HO OTHaYajo TpAGBa a

och3HAEM, Ue MOXEM Aa pasbepeM MHOIO 3a IPUPONATA, H3MOJ3BAMKH HALUKTE MOHATHA

3a (M3UKaTA HA MOHOIOJIHTE. |
MarauTHUTE MOHOHO/M B NpupojaTa. 3araBHeTO HA TO3H pazfeN e JOHAKbIE

"ToABEXKAALL, 3aI0TO MArHHTHH MOHOIIONIH He CHUIECTBYBAT, HJIH MOHE HHTO €0MH OT TAX

He e 6un HabarogaBad gocera. Beopeky Topa, H3ydaBaHeTO Ha QU3HKATA HA MOHONOIUTE
HH 1103B0JIABA Oa pa3bepeM NpupoaTa no-gobpe. 3a ga ce yGeauM B ToBa, HeKa OTHAYAJIO
H3cleBaMe OJIETO, Ch34aBAHO OT mfmo.n. Ha ¢ur. 3
" ¢ n3ofpaszed MaTHHTEH NUNON M HHE PICI(ZUVVIC, na
M3YHCJIHM FOJIEMHHATA Ha NIOJNETO HA paacTomuc}( oT
K‘Aﬁ N \:'u CcpefHaTa TOYKa HA OCTa Ha Aunona. Tyk kjacHuecknTe
: "L, qu,{“ ¢4+ JUHHHE HA MONETO HA JAHIONA ca u3obpaseHu
CXeMATH4HO (NpHIIOMHETe CH 3eMATa HJIH IPOCTUSA
TpBUKOBHJEH MarBuT). [ojleMHHATA Ha HomeTo ce
.ompeneis OT cyNepHO3HUIUATA HAa MojeTaTa Ha
HHIHBHOYAJIHHTE MOHOIONH: '
B(x)=u q'/41rrl~2 - g At

Que. 3. MasHumHomo noae (nasmHume
AUHLL) Ha gUNOA, KOEMO & cynepnoau-

4us Ha gBe paguannu nonema (nywkmy-  KPAETO 1, =X - 12 wr, = x + 12 (1 e npakuHaTa HA

pakume AuHuL), 06kpbxabawu omgea-  HHTIONA). H"ﬂe‘* oT unona, TpH X >> 1, u3passT Hobusa
HUMe noatacu, BHAA:
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nagiana

B(x) = pm/2mx’,
xbaeTo m = q'] € MATHUTHUAT MOMEHT Ha gunojia. Ako HCKaTe, MOXETe 3a pasBlIeHeHHe
Ja HAOMIIETe H3pasa 34 MATHHUTHO Ilojie Jajied OT JUIOJA, HO BBPXY JIMHUA, KOATO e
NepneHnnKyIspHa copamo octa My. ToBa mone chMoO e 06paTHONPONOPUNOHANHO Ha
xy6a oT pascrosmuero. [To TakbB HavHH wle ce ybeauTe, 4e MArHUTHOTO TOJIE fiaed oT
IHIIONA BHHATH ce MeHH kakTo 1/x°.

Haii-Ba>XxHOTO € TOBa, Y& MArHHTHOTO [10JIe € CYIePIO3ULIA HAa ABETE pAHAJIHH NTOJIeTa
Ha MosonosnTe. TOKY IO HAPABEHHTE M3UMCIERNAs ce 6asMpaT HMeHHO Ha To3H (aKT.
Jla HATIOMHHM, Y€ Pa3CTOAHHETO MEXAY NONIOCHTE HA IUMoNIa € |  HHe PHEXMe, 1€ r>>
1. Cera fga mpemnoJioxkuM, 4e H3CAefBaMe MOJNETO Ha AHIIONA HAa pa3CTOSHMA I << | or
enuH ot norocaTe. OBIIO B3€TO e BHANM CaMO PallHaJIHOTO MoJie Ha MOHOIIO/NA, Taka
ye, MaKap B IPHPOJATa Jia He ChIIeCTBYBAT MOHOIIOJH, IOBEIGHHETO HA €HA 3apelleHa
9acTHIA B 6M30CT OO SOMH OT HOJIOCHTE Ha Aunona (Aig, B o-o0mua ciyyail, Ha BCAko
MHOTONOJIIOCHO noje) e 6b/le KaTo ONWCAHOTO B NMpEeNHUA pasfef. 3a na HAMEPHM
[OCTATBYHO BrevaTAABALL npnmep 3a TOBa, llle c& 00bpHEM KBbM T.HAp. PaAHALBOHHH
nosic Ha Ban Anen.

TIpes maii 1958 r. amepukanckuaT Gusnk Bar Ane 006sey, ve ChIIECTBYBA N0AC, xoitTo
o6kphkaBa 3eMATa H BKJIIOYBA HHTEH3UBHH MOTOLUH OT YACTHIH C BACOKH eHepruu. Tosa
HEroBo TBhpJIeHHE ce OCHOBaBaLIe Ha nokasaHuATa Ha Fafirep-Mionepous 6posy, kofiTo
Ban Asten Gellle IOCTABHI B paKeTaTa, H3BeJia IbPBUS aMEPHKAHCKH CITBTHHK Ha 3eMsATa
- Excruiopsp-1. [MocnearannTe H3cneaBaRKA yCTAaHOBHXA [Ba MOsca: BBTPEMICH, B
rpaHALMTE Ha JBA 3¢MHH pafiyca OT UeHTHPa Ha 3eMATa M BBHIUEH - MEeXIY [IBa H 0CeM
3eMHM paguyca. YacTHUUTE B Te3H MOACH Ca NMPeJUMHO NPOTOHM, obpasyBaHH NOJ
IefiCTBHETO Ha BHCOKOSHEpPreTHYHHTE KOCMHYHH JbYM, KOHTO MPOHMKBAT B 3eMHATA
atMoctepa. IInbTHOCTTA Ha aTMOCepaTa Ha BUCOUMHHTE Ha NIOJIHATE MPARMIH Ha TIOACHTe
(mexnay 400 1 1000 km Hag MOpPCKOTO paBHHMILE) € TONKOBA HHCKA, Ye NPOTOHUTE Guxa
MOrIM AA N3MUHAT CTOTHIH 3eMHH Pafiyca pa3cTosHAE MEXIY CONBCHIMTE C MOJIEKYIIHTE
Ha aTMoc(epHUTE razobe. [IpOTOHNTE B NONHHA MOAC MOraT Ja UMaT eHeprau jo 3.107
eV, 2 L'bTHOCTTA MM € TAKAB4, Ye BosAka cekynaa o 20 000 gacThuM MoraT ga npecyuar
mow ot | cm® OueHKHTe NOKa3BAT, He 3a JOCTHIAHE HA R
Te3d cTOHHOCTH NPOTOHLT TPAOBA Aa OCTaHE 3aXBaHAT B
nosca B TeveHne Ha okono 10 ropunun! Kakxso moxe ga
OCUTYpPH TakoBa ym;p)lcaﬂc HA BHCOKOGHEPreTHYHHUTE
yacTHUR? ‘

Ha ¢ur. 4 marguTHOTO nose Ha 3eMaATa e MoKas3aHo
3ae/{HO ChC CXeMATHYHOTO H3o6pasfBaHe Ha BLTPEIIHHS
nosgc Ha Ban Anen. [lokazana e  TpaeKTOpUATA Ha
TPOTOH C HAYAJIHA CKOPOCT, HACOYEHa IO BI'bJl KM OCTa
Ha nosca. [TonobHo Ha HalUNTE NPETUINHN PA3CHKACHNS,
OPOTOHBT Lie ce JABHKH 1O COMpalia OKoJIO JHHHUATA HA
TIOJIETO IO TIOCOKA Ha MATHHTHUS IOJIOC, HO B KpaiiHa
cMeTKa me 6hae oTpazeH Hasal [0 HAYAJHATA JIHHUA HA

HeroBoTo ABMxeHne. OTpa3sBalki ce OT OPYrHs HONOC , ‘ d’”ﬁ’- 9
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Hoykama

[0 AHAJOTHYEH HAYHH, IPOTOHBT MOXE J1a OCTABA ILISHHUK 32 JBJCH FOOUHH.

Cera peye HacThIM MOMEHTHT Ja Cé BbpPHeM KbM OCHOBHATA TeéMa Ha cTaTHATA -
uacseasaneTo Ha QusikaTa Ha MoHonosuTe. Obernax By, We Ie H3ceBaMe eHA BeJIHKa
Taiiga Ha (H3HKaTA - U €TO, Ye 3a[0YBaMe.

Mononoanrte Ha Qupak. IIpes 1931 r. ITon Jupak H3noa3Ba KBAHTOBATA MEXAHMKA 32
usy4aBane Ha CBOMCTRATA HA MOHOIIOMUTE M HAMAPA BE3MOXHOCT JIA OTTOBOPH Ha BBIPOCA
33 KBAHTYBAaHETO HA eNeXTPHUYHMA 3apaa. M no gHec ocTara 3arajxa 3amo eleKTPATHHSIT
3apAJ CHLIECTBYBA CAMO B KOJMYECTBA KPATHH Ha (yHaaMenTasHus sapsag e = 1,6.10"* C.
Jupak HaMupa H3pa3 3a “cHiaTa” Ha MaCHUTHHUS [OJIIOC, KOETQ, H3INEKAAJI0 1a COHM
kbpM (akTa, Ue ako B IPHUPOJATA CHIIECTBYBA Makap H CaMO €dHH MOHOIOJ, TO
eNnekTPUUHUAT 3apal TpsaOBa HempeMmeHHO Oa Obae kBanTyBaH. [lupak M3monssa 3a
IoKa3paHe Ha To3W (aKT JOCTATBYHO CHAONKHHM METOAM HA KBAHTOBATA MEXaHHKA, HO HHE
MOXeM [a I'i H3berdeM M Oa JOCTHTHeM A0 CBHUIHOCTTA Ha HellaTa ¢ NMOMOMTa Ha
ChBPEMEHHOTO pasbHpaHe Ha CBPBXIPOBOSHMOCTTA.

CBpPBLXIPOBOAHUKBT O3BOJIABA HA TOKA Ja Teve Oe3 BCAKakBo ChnpoTHBIeHHe. MHOro
MeTaJid CTABAT CBPBXIPOBOMHMIM NOJ HAKAKBA MHOTO HHCKAa TeMmnepaTypa (4ecTo
cpaBHHMAa C TeMlepaTypaTa Ha Te4HHA Xenuil). B mociefHo BpeMe CNelHAJHCTHTE
TIpOABABAT POJIAM HHTEPEC KbM 00/1acTTa Ha BUCOKOTEMIIEpATYpHATA CBPBXITPOBOAUMOCT.
B To3su ciyyail craBa Bb3MOXHO HAKOHW CHELHAJHH Chbe[HHEHHS [a ce NpPeBbpPHAT B
CBPEXAPOBOIHHIH [IPH BHCOKH KPHTHYHA TeMNepaTypd - oT NOPALEKA Ha 100 K. da cu
IpeNcTaBHM HAPHEMEp IPUMKA, HANPABEHa OT TaK'bB cBpLXnposonHuk. EMIC, nemynmpana
B Hesl 32 KOJIKOTO H J2 € KpaThK NPOMEXIYTHK OT BpeMe, Lie NPeNn3BIKa CTALHOHADEH
TOK, [TOHEXe ChIPOTHBICHUETO, KOETO MOXe fa “NONATHCHE” HEyIMPaHUS TOK, OTCHCTRA.
MoxeM ga HHAYHHPAME TaKbB TOK, KATO NpONycKkamMe MATHUTEH HOTOK Mpe3 IIPHMKaTa.
MATHUTHUAT NOTOK € NPOM3BEHNEHMETO HA MATHHTHOTO MOJIE, npeMHUHABALIO [pe3
MpHMKATA C TOKa, ¥ IUIOLITA, OOXBAlaHA OT MPUMKATA. 3AKOH'BT Ha dapapeil gasa:

EJC = -dd/dt,
xblieTo O € MATHUTHUAT DOTOK. AKO B JaieH MOMEHT IOTOKBT [1pe3 IpUMKaTa Ce IpOMeHH,
B Hes e ce Haaymupa EJC, a sHaun ¥ Tok. OTpHLUATEIHNA 3HAK B 3aKOHA HA Qapaneli e
HanomHsHe 3a nmpapuioTo Ha Jlenn, copes koeTo nuaynHpanaTta EAC we npotusone#cTsa
HA W3MEHEHHETO Ha MAarHMTHHASA IOTOK, KOETO ro € Ch3fala.

Que. §
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Jla gorycHeM cbllo, 9¢ MOHONOJ ChC “cuja” Ha IOJoca q* ce ABHXH TO IOCOKA Ha
HalllaTa cBpbXIpoBoisia npumka (¢ur. 5). Torasa B npiMKaTa e C€ HHIYLAPa Hadaiey
Tok |, ch3gaBamo none B, npeMuHaBamIo Npe3 NPHMKATa, KOATO, Ha CBOM pell, mwe Gbae
NPpOTHUBOIION0XHA Ha NOJIETO Ha MOHOIIONA, KOEeTO © l'IpCIleiBHKaJIO HHOYKIHATA. CJ'IC}:[
KATO MOHONIOJIET NNpeMUHe Npe3 IPAMKATA, HHAYIHPAaHUAT TOK I1e IPOARDKABA [1a Teve
B ¢hlgaTa rocoka, 3a Ja c¢b3faBa IoJie, KOeTO L& 3aMCHH HaMalAaBallloTo I0Je Ha
mononona. [To TakkB HAYHH, KOTATO MOHOHONBT NpeMHUHEe Npe3 NPHUMKaTa, TOKBT IHe
TEYe caMo B eQHA Nocoka. To3d TOK ¢e OTJHYaBa CUITHO OT TOKA, HHAYNUPaH B NPHMKaTa,
KOTaTo Npe3 Hed peMuHasa MarHuTe nunon (Gur. 6). B To3n cnyyail TOKBT, MHOYIHDaH
npd npUOAHKABAHETO HA MATHATHHA OUMOJ KM NPHMKATA, Iie HMa [OCOKaTa Ha
nobuukapaligd ce MOHONOJN, HO MHAYUUPAHHAT TOK 3a OTIajevYaBallis ce OHIION Ine
0b0e NpOTHRONGJOKEH HA TOKA OT NpUOIIDKaBall ce MOHOMNOJI.

TokbT, MHAYIHpPAH B CBPBLXIPOBOIALIA NPHMKa OT NpEMHHABAIL IPe3 Hes MOHOIION,
6M ce 3ana3ua MHOTO IBJITO CJiefl KATO MOHONONET Ce & oTAaeYil. Takosa XapakTepHo
cu6uTHe 6 NO3BOJUIO Aa ce perdcTpupa NpeMHHaBaHe Ha MarHuTeH mModonon. C
M3ION3BaHe Ha TO3U eekT ca OUIH KOHCTPYHPAHH MHOTO eKCIIePHMEHTAIHM YCTAHOBKH.
OGaue equs OT BB3HUKBAIIKTE NPH TOBA NpobjieMH € CB3JaBAHETO HAa JOCTATEYHO roJIeMH
CBPBXIIPOBOIALUH JETEKTOPH, KofiTo ia O'ble eXpaHHpaHH OT BIMAHHETO HA H3MEHEHHATA
Ha BRHIIHOTO MarHUTHO ToJe. )

Ha 14 ¢espyapu 1982 r. Bnac Kabpepa, ¢usnk or Cranpopackus yHUBEPCHTET,
PErUCTPHPA CUTHAJ OT €AMHUYHO rojIAMO KaHAHOAT-cBEONTHE, KOETO AaBalle ChbBLPUIEHO
npasunHa (opMa Ha HEAYUUpaHUs Tok. KaGpepa usnonspaile NpHMKA C YeTHPH
CRPBXNPOBOAAIM HAMOTKA ¢ Iiom oT 20 cm?. Beine o6sBeno, 4e HabmoaaBaHoTO cHLOHTHE
MMa HeonpeXeneHocT caMo 5 %. HesasucuMo oT Tosa, ue Kabpepa He MoXa Ia npernine
Ha cpOHTHETO HAKAKBA APYra IPHYHHA, OCBEH IPEMUHABAHETO HA MOHOIIOJ, TO HE MOJIY4H
TpH3HAHKME KATO NOKA3ATENICTBO 32 CLIIECTBYBAHETO HA MOHONONUTE, NOHEXE B CHLIAS
eKCTIepHMEHT He 0sXa PErHCTPUPAHH JpYrH ChINECTBEHH ChOUTHS.

TIpes 1983 r. rpyna yuenu B Brpxin crinobu anaparypa, xoaTo 61 Tpsbpasio na cubepe
CHTHAJIHTE OT HAKOJIKO CBPBEXNPOBOASAIIM IPHMKH, BCAKA ¢ IUTOWL oT okoJto 1 m?. Ilpn Tax
Apjienus, MofO6HH Ha NpeMHHABAHETO Ha MOHONOJ, He 6sXa nabarogasanu. To3n Metol
obave ocTaBa MHOTOOOCMABALI, 3ALIOTO € MHOIO YYBCTBUTEJICH H HE 3aBHCH OT MacaTa H
CKOPOCTTA Ha NMPENUTAUIHA MOHOIIOJ.

Cera ja NpHCcTBIAM KbM Haii-moGomuTHOTO. IIpes 1961 r. Geie ekcriepAMeHTAIHO
YCTaHOBEHO, Ye NOTOK Ipe3 CBPBXNPOBONALNA NPUMKa C TOK © KBAHTYBAH H MOXe Ja
NMpHEMa caMO GTOMHOCTH, KOHTO ca KpaTHH HAa HAKAKBA KpaiHa MHHMMAJHA CTOHHOCT.
Ja cH mpuUIIOMHHM, He B HAIATA anapaTypa NPEeMHHABAILMAT MOHOIOMN Ille HHAYLIHpPA
TIOCTOSIHEH TOK, TeYAlll B CBPBXIpOBOAAILaTA NpuMKa. IloHeke TOTOKBT mpes npuMKaTa
3aBHCH OT TOKa&, KOHTO OT CBOfA CTpaHa ce NPHUYHHABA OT ABMKEHHETO HA HOCHTE/IMTE Ha
3apsia, TOBA O3HAYABA, Ye HOCHTEJIHTE MOTAT Ja C& HAMMPAT CAMOQ B JHCKPETHH
SHEePreTHYHH ChoeToAHNA. Toa Tpa6Ba Iia 3ByUH NO3HATO - 3apan, ABHKELY Ce 110 Kpbrosa
op6uTa H HAMHpAIL Ce CAMO B THCKPETHH SHEPreTHYHM ChCTOAHMS: MOAETLT Ha Bop Ha
aToMa Ha Bofoponda. bop TBLpIM, He eNneKTpoH, KOMTO ce ABMKH MO Kpbhropa opbuta ¢
panuyc R, Tpabra na ce nog4YnHABa HA YCIOBHETO:
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2nR = nj. = nh/p,
kbIeTo L = h/p e ABJKMHATA HA BBJIHATA HAa I6O Bpoiin 3a enekTpora (Tyk p=mv e
UMIYJICHT Ha ejekTpoHa, h - koHcTanTaTa Ha [Inank). B mamus ciyuail MoxeM ga
NIpHEeMEM, Ue HOCHTEJIAT Ha TOKA - eJIEKTPOHA, ¢ IBHKH 1o Kpbrosa opOuTa B e):mop'onﬂo
MaruuTHO none B. Cunata na Jlopern me npen3BukBa LeHTPOCTPEMHATEIHO YCKOp EHHE:
evB=m v¥/R.
KombuHupaHeTo HA IBATA pesyiTaTa Hapa:
B(nR?) = nly/2e,
IMo TAKLE HAYMH, NOTOKBT Npe3 MPUMKATA C TOK € KBAHTYBAH:
@ = B(rR?) = nh/2e¢.

KBaHTHT Ha OTOKA (M (IIYKCOHBT), € MHOT'O MaJTbK - OT nopsAmbka ga 2,105 Tm2 B
e/THA THITHYHA MAKPOCKONMYHA CHCTEMA TakOBa KBAHTYBaHe He ce 3a6e/a3Ba, T.6. HE BCEKH
€1eKTPOH, OBINKEL Ce 110 KpLroBa opbuTa, TpaAORa Ia ce pasriiexaa KBaHTOBO-MEXaH HIHO.
Ho cBp®XnpoBofHHIKTE CA PAABK KIAC MATEPHAIH, IPH KOHTO KBAHTOBO-MEXaHUYHOTO
nopefienye cTapa 3abeleKHMO H HA MaKPOCKONMYHO paBHMIe. (Topa Tpabea ma Gbie
TeMa Ha Apyra CTATH, a Cera ¢amo me orbefexuM, 4e B NpOIHecH OT THIA HA
CBPBXIPOBOMMOCTTA HITH CBPBX(IYHAHOCTTA - KOraTO TEYHOCTTA Teve, 6e3 fa NPOABIABA
BHCKO3HUTET, - KBAHTOBUTE KOPE/ANMH HA MAKPOCKONMYHO PABHHINEG MEXAY eNHHUYHH
eJeKTPOHH Ca MHOro peaJiHyd M nobpe 3abenexumn.) B pesynrar Ha npeMuHasae Ha
MOHOIIOJI TIpe3 CBP'BXMPOBOAAIIATA MTPHMKA Rh3HAKBA MATHHTEH [OTOK, FOJIEMHHATA Ha
KOHTO e OT nopsagbka caMo Ha OBa (urykcoHa. 3abenexXuTeSHOTO e, Ye ChBPEMEHHATA
TEXHOJIOTHA MOMXE npeunaﬂo Aa H3MEpH TAKEB MAJBK [OTOK (M TOBA € BBIMOXKHO CaMO
frarofapenie Ha pasBHTHETO Ha CBp'bXHpOBO,EL}ILIlI/ITe NOJYNPOBONHAKOBH YCTpPORCTEA).

Kato xomGuHMpaMe HAIDUTe W3BOAM 32 IbJAHHA MOTOK, KOHTO Tpabpa ma 6bume

YPABHOBECEH OT OTOKA HA npuMKaTﬁ C TOKA, HHAYUUPAH OT NPEMUHABAHETO Ha MOHOTIONA,
1 YCJIOBHETO 32 KBAHTYBAaHE HA MOTOKA, B Kp'wma CMETKA e JOCTHIHEM IO p'lBeHCTBOTO‘
K, e =nh/2,

ToBA & 3HAMEHHTOTO JMPAKOBCKO YCJIOBHE 33 MATHHTHHSA 3aPAL HA MOHOIOMA. Tyk o
€ H3Pa3eHo B eIHHULM oT SI, KosATO 0OMKHOBEHO He Ce HU3MOJI3BA NpH HPECMATAHKA Ha
KBAHTOBO-MeXaHH4HHM 3aaull. (Mode OH 3aTOBa TO H3MJIENAa HEMO3HATO 33 OHHA, KOHTO
H3Y4aBAT TO3H MpobJieM, H3paseH B APYTH MEpHH cicTeMH.) Jupak H3BexIa Tasd Gopmyia
32 NpBB BT Npe3 1931 r. u MOHONOJMTE, KOUTO TO OIMHCBA U 10 JHEC & HAPHYAT MOHONOTH
Ha Jlupak. Ba0esexKuTeNHO e TOBA, KOETO TO M3pasfgBai ako BLB BeenedaTa chliecTByBa
MaKkap H eOHH MOHOTON ¢ KAKBBTO M Jla € MATHHTEH 3apsl, TO eJeKTPUYHHAT 3apiaj
3aUbIKHTEHO TpsAOBa ga GbAe KBaHTYBaH. 3alll0 eJIEKTPUYHUA 3apAf € KBAHTYBaH
BCBLUIHOCT & BeNuKkaTa TaifHa Ha (usukata. Hama npuumpa oT KodTo Ja cjielsa TOBA.
TIpocTo - ToBa e Taka! ChillecTByBanETO Ha MOHONONA Ha Jrpak Oun oﬁﬂcnmno npmuﬁam

33 KBAHTYBAHETO Ha 3apsafa (a GusunuTe oOHYAT Oa 3HAAT NPHUHHUTE 3a HEINATA).

MoxeMm ga oreHHM MacaTa Ha MoHoNoMa Ha JIApak Mo pesyliTaTuTe, NOJyMeHU clief

: KBaHT}’BaHeTO EHGpFHﬂTa Ha SJICKTPHUUYHOTO H MarHHTHOTO IIQJIC C€ JaBa OT I’IBprBHTC

W ~E* W_~Bc,
KBIAETO C € CKOPOCTTAa Ha cn’emnmm, 2 EnB ca eJICKTPHYHOTO H MArHUTHOTO MOJe.
[Morexe moyerata Ha eleKTPOHA H MOHOMOJNA CA NPOMOPLMOHANHN CHOTBETCTBEHO HA
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__ naykama

eNeKTPHYHUSA ¥ MATHHTHHMS 3apAl, MacaTa Ha MoHomona Ha [Jupak e Obae:
m = q?m/c’e’,

Msnonssaliky yeIoBKMeTO 3a KBAHTYBaHe, MOXEM Ja ONpefeluM MHHHMAJHATa Maca
Ha MoHormojia Ha Hupak: ;

m_ > h’m /pcle’ 2 4700 m,,

Tlonyuaga ce, e MorononsT Ha Jlupax TpsbBa fa HMa Maca MaJIKo O-TONsIMA OT [Be
NIPOTOHHH Mach. He e u3kioueHo MOHONONBT Ha [lHpax Oa ¢e MOABU B ChBPEMEHHHTe
YCKOpUTENH, HO Ce Okasa, e TOBa He e Hal-e(heKTHBHYAT BT 32 HEMOBOTO OTKPUBaHe,

IoleMHST MarHHTeH 3apsAd W OTHOCHTENHO MajkaTa Maca Ha MoHonoja Ha JIupak
o3HauaBa, ye Toll Moxe na 6bae yCKOpEeH OO MHOrO rojleMH CKOPOCTH OT ralaKTHUYHHTE
MATHHTHH TIOJIETA H Cjlef] TOBA CHIJIHO a B3aHMofeiicTea ¢ BemecTBoTO. (BnuTaiiku sus
BEMIeCTBOTO C ToJIIMa CKOPOCT, MOHONOJIBT AeHCTBA KaTO TOMKA 3a GOYJHHT B Marasuy
33 ople/iaHoBH U3nesua.) Torasa 3a1110 y4eHHTe BCe Olle HE MOTaT Ja BHAAT MoHonoju?
Moxe 61 OKOJIO HAC Te ca MHOTO MaJixo (ako pbpobuie cbuiecTByBaT)?

MognensT Ha pasmupssamara ce Bcenena Moxe na npemioxku obscaenne. IIpennonara
ce, Ue Jaxe ako Opu ["oyleMHs B3DHB ca BE3HHKBANE JOCTATHYHO FOJIAMO KOJHYECTBO
“N'bpBOOUTHH” MOHONOJK, TO IIPH O-HATATBIIHOTO pasliMpedHe Ha BeeeHaTa TAXHATA
TUIETHOCT € HAaMaJjisia [0 KOJIMYECTBa, KOMTO ¢a NOJA AHEeUIHATa FOpHAa IpaHMNA 3a
B'B3MOXKHO TAXHO HalmoneHue. '

W nakpas, nupakoBcKaTa TeOpHs Ha MOHONOJIA He NMPENCTABNABA €JUHCTBEHUSA
TIpeTeHEAT 3a UcTUHATA. Taka, Hali-H3BecTHATA BCpel ocTaHANATe TeopUH - Teopusra
Ha Benukoro Obennnenne (TBO) cbinmo npenckassa ¢hUIECTBYBAHETO HA MOHOIMOJIHTE.
Te3u TBO-MoHonomnn TpAGBa Oa UMAaT CBOMCTBA, AOCTA PA3NMYHH OT MOHOMOJUTE Ha
Hupak. Haii-cpumecTseHOTO OT TAX €, Ue MacaTa UM MoxXe Aa 6uae 10" neTu no-ronama
OT MacaTa Ha MoHononuTe Ha Hdupak. YacTHua ¢ TakaBa orpoMHa Maca Moxe Oa Gnje
pofeHa caMo 1o BpeMe Ha I'onemMus BapuB. AKO TOBA € Taka, TOTABA € MHOIO BEPOATHO
[a IMa HAKAKBE BHCUI CMMCBHI B KBAHTYBAHETO KAKTO Ha eJIEKTPHUHOTO, TaKa H Ha
MArHHTHOTO nosie. BeB $usuxaTa tafiRuTe nopaxnat Taium.

Ipeeod om “Quantum”, Canada, 5-6, 1995 e

[1] Bwbnpekn, ue ole He ¢bM CIIOMEHAT 32 TOBA, HHE MOXEM Jla CH MPEICTABHM ChIlO H
TPaBUTALHOHHOTO MOJIE KATO PE3YNTAT Ha AelCTBHETO Ha MPpaBHTALMOHEH MOHOIOJ
(mapuuan oGHKHOBEHO Maca). 3abes3BaMe NIPUCHLCTBAETO HA TAKOBA FPABHTALMOHHO
Tojte Mpe3 HabNloJEHNETO Ha NOBeAeHNeTo Ha NpobHa Maca. 3a pasiMKa OT NOJIIOCHTE
B €/IEKTPOMATHETH3MA, OTPHUATENHH NOMIOCH B PPABUTALMATA He ChINECTBYBAT (He
cbllecTRYBa OTG/IbCKBALNA rPABHTALHOHHA CHNa). v

[2] He mora ma cMataM 3a HanbiHO MOS HAEATA 3a Te3H KoMmnioTepHU Qurypu. Tipes
1988 r. werox nexumua 3a Kauagckus or6op 3a MexayHaponHaTa ONHMIHALA O
¢usska. EAUR OT HerosuTe uieHoBe, [eiiBun Xor, MU U3NPaTH HAKOJIKO aHAJOMUYHH
KOMOIOTBPHH PHCYHKH, KOUTO TOH Gemle HanpaBu BbB GU3HUECKaTa KOMIIOTHPHA
naGopaTopus Ha MacauyaeTckus TeXHHUECKH MHCTHTYT. BHHATH MM € IPUMATHO, KOraTo
MO OHBIII CTYeHT cTaBa MOii yuuTel. n
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_ Hayka u o6weemBo

COPUNICKUAT YHUBEPCUTET HA
I'PAHUIIATA HA IBE CTOJIETUY

Mpod. ndx Weau Jlanos
(AKAJIEMHYHO CJI0BO, IPOU3HECEHQO HA 25.11.1998 2.)

HAYAAOTO

I'pannuaTa MeX Oy ABe XHNANONETHS € YCIOBHA, ONpele/ieHa OT HOBSIIKIA KaJCHIAD.
Brrnpeks ToBa XOpaTa pasriexIaT Kpasd Ha BCeKH Bek KaTo ChOHTHE-CUMBOII, 4 KPAAT Ha
eOHO XHJIAONIETHE € CBBP3BA C NPEeICKA3AHNA 33 HOBA epa MM KaTacTpodu.

B kpas Ha 20-Ti Bek, npes 1998 ropuna, ce panbppat 110 roonay oT ch3gaBaHeTo
na Cooduiickus ysusepcuTer. 3a Hac ToBa CLOHTHE € OCHOBaHHE AAa IOLJIEJHEM KbM
H3B'BPBEHUS BT U J1a OUEHHM fipobjiemMHTe Ha MHEINHUS OeH Ha HamaTa Ajsma Marep.
Tax®B nornen e 0co0eHO BaXKeH B IPEXOIHOTO BpeMe, B kKoeTo xxuBeeM. o ce oTHacs go
6blelWeTo cToNeTHe Ha Y HIBEPCUTEeTA, HUE CaMO Ce CTapaeM J1a HalHUKHeM B GnuskuTe
romuuM Ha 21-BY Bek, a 3a o-NaJleMHHTe Iep CIeKTUBH pasduTAMe Ha HHTeJIMI€eHTHOCTTA
Ha Te3M, KOUTO Lle JoiaaT ciel Hac.,

MeuraTa Ha nokojieHHsA Obarapm ot Be3paxnaHero 3a HalpoHajeH OBLArapckH
YHHUBEPCHUTET Ce peaju3upa JHeceT rogusu cjel OcBoGOXIEHHETO OT OCMAHCKO
snaguyuecTso. Ha 1 oktomBpu 1888 rogmua ceaMmHa npenopaBateny U 43 cTYIEHTH
3an04BAT 3aHATHA B nbpsBoro Ucropuko-hunojornuecko -oraeleHue Ha- BUCIIHTE
neparoryguecku kypcoge. Ilpes cinegsamaTa roquta ce cb3gasa HH3AKO-MaTeMaTHYECKO
oTnelienue, a npe3 1892 r. - Opupuveckuar daxynrer. Ot camoro Havano Codulckuir
YHHBEPCHUTET Bh3HUKBA 3apajid HAUMOHAJHA HAes - A& NOArOTBS YUHTENH-BUCINHCTH H
J0pHCTH 32 MAafaTa aupxasa. Cbe Couiickus YHHBEPCHTET ce paxha M OBJITapCcKoTO
BHcLIe o6pasoBaHKe, koeTo ¢bio Hapkpuwsa 110 rogmun. briarapekara Hayka ce Hyx/aae
OT HOBOCDB3AANEHNSA  YHUBEPCHTET KATO eIHH OT CHMBOJHUTE HAa HelHUA BBL3XQM. W Ha
abpxasrocTTa. CouiickusT yaaepeuTeT cbOHpa B CBOMTE CTEHH BUAHH ObIrapcku
HHTeNeKTyalllH KaTo OhpBHA pekTop An. Baman, xymawarapuctute VB, IuumManos,
Jro6omup Muneruu, Us. leopros, Mocnd Kosaues, ncropuxa [l Arypa. IIpusinedenn
ca npenoaaaTeiu oT 4yx6uda - husukbr [Mopdrpuit Baxmerues, uexure Auron Moypek
u Bnagucnap Ilak, a cbuto 6parapekate opucti - Xprcro Crosdos, IleTep Jau4os,
Mapko BanaGanos u ap. Oue npes nmbpsaTa rofuHa € Ch3JaJeHa Y HHBEPCATETCKATA
6ubnauorexka. “M yunnmmeTo noTphErHA KBM yolelleH pa3poi” - nume banad. baru
roauau CopHUCKHUAT YHHBEPCUTET € MACTOTO, KBAETO Ce pa3BHBa OLIrapckaTa Hayka, a
MHOIO HeroBy npodiecopd M MPenoJaBaTeNy ca W WISHOBE HA Ch3fafeHaTa nouT 20
FOAMHH TIO-paHo Beirapcka akadeMus Ha HAYKHTE.

TMonoxeHueTo ¥ CTATYTHLT Ha BucimeTo yYlIMILe NIpes IbPBHTE ABE ASCETHIETHS Ha
HEroBOTO CHIIECTBYBAHE €A ypefeHu OT TpH 3akoda or 1888 r., 1894 r. u 1904 r. C
npHeMaHeTo Ha MOocNeJHHs 3aKOH BHCIIETO YUHIHIIE ce MpedMedysa B brarapcku
yHHBepcuTET, KoiiTo oT 1905 r. npuema umero Ha Cp. KnuMment Oxpumcku, Hail-
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_ hayka u obuwecmbo

sachyxunuat yaednx Ha Ceeture Opats Knpun u Meronuit, cespgaten Ha Kupunnnara g
ocuosaten Ha OxpupackaTa wmkona oT 9-10-TH Bex - npaobpas Ha cbBpeMeHen
yHaepeuTeT. [Tepuoant 1888 - 1904 rr. npeacTarnsBa yonellHo H JUHAMHYHO Havalo
Ha Cobuiickns yHUBEpCHTET, KOiTO Habupa CHJIeH NpenofaBaTelICKi ¢heTas, ofydasa
noutd 1000 aGconBeHTH M HAMHpa CBOETO MACTO B GBArapckoTo o6IIECTBO, a ChINo
BCpeJ eBpONeHCKUTE YHABEPCHTETH.

TPYOHWUAT 20-TU BEK

LBaneceTn Bek e eNHMH TPyAeH Bek B MCTOPUATA Ha Buarapus. TpuaeceTroAMIIHUAT
nepuoa Ha Bh3xof Ao bbhiakanckaTa BoiiHA ce HakbeBa oT 3aryfeny BOHHK, MOCeABAHY
OT NPOAB/DKATENHO BB3CTaHOBABaHE. B xpas Ha 30-Te romuny Buirapus OTHOBO ce oka3sa
¢ no6pu mosuumy Ha bankarute u B EBpona 3a HoB nporpec. Cielr Bropata cBeToBHa
BoMHa Beiirapus nonana B HEYCHEITHNIS HCTOPHYeCKH eKCIIEPUMEHT Ha conuamiaMa. Cren
45 roguHH TOTANHTAPHO OBIIECTBO M LEHTpaJN3Npala HKOHOMHUKA BLarapns ce okassa
TIpes MOCNEAHOTO [NECETHNIETHE B TPYAHO NPEXOLHO BpeMe - ¢ NouTH Hepaloremo
CTOMIAHCTBO, ¢ OTPOMEH BBHUICH OBLAT, B nemorpadcka kprsa, 6egHa cTpana, XoATO ¢
MBKa H3ABPKA HHCTUTYHHHTE Ha 0o0pa3soBaHHETO, HAYKATA U KYJITypaTa.

- Co(uilcKHAT YHHBEpPCHTET cllefiBa Npe3 ABALECETH BeK HEPABHOTO PA3IBHTHE HA
Brarapus. dopu sary6ennTe BoiiHH He MoraT ga monpedaT HAa PasBUTHETO Ha
YHuBEpcuTeTa, KOHTO YCHEIIHO M3rpaXAa CBOATA aKafeMHYHa CTPYKTypa.
Henocpencrseno npeny HanuonanHaTa katacTpoda npes 1918 r. ce oTkpusa Memuuuncku
akynreT, npes 1921 r. ce oTkpuBa ArpoHomudeckn ¢akyTeT, a npes 1923 r. ce ocHoBaBaT
Borocnosokn i Betepunapen dakynrer. B ToBa BpeMe 1o cosTa cTpykTypa CopuiickusT
yHUBepCHTET ce nobjHkara [0 eBpomelickuTe yHHBEpCHTeTH. MKOHOMHHYECKHTE

' TPYAHOCTH OrpaHHYaBaT 6BP30TO pa3BUTHE HA MaTepHaJHATa 6aza, HO H npe3 20-Te u
30-Te roqHH# ce CTPOST HOBHTE Crpaad Ha ArpoHomuueckns u BeTepnHapaus (akynTern,
usrpaxna ce crpafjata Ha PextopaTa, CTpoAT ce crpaid Ha Meauuunckus Gakynrer. 3a
10 ropnan - or 1924 mo 1934 r. - 6posT Ha cTyneHTHTE ce yBeauuasa ot 2000 no 7000, a
Ha npodecopute or 59 no 129. PaswmupsapaHeTo Ha MEXIAYHAPOIAHHTE BPL3KH Ha
Coluiicknst yHHBEPCHTET H HEFOBHAT ABTOPHTET ca NEMOHCTPHPAHHM HA YECTBAHETO HA
50-ronuuwnus ro6unell Ha Y HuBepcnTeTa /Mail 1939 1./, npeBbpHAl ce B 3a6eeXHTENHO
KyATypHO chOHTHE 3a UiiaTa Gbarapcka o6MECTBEHOCT ¢ FojiAM MEXAYHAPOMIEH OT3BYK.
B roguunte npenn Bropata ceeTosHa BoiiHa B Couiickuar YHHBEDCHTET €XerojiHo ce
AAMIOMUDAT 5 - 6 XHI. CTYNEHTH, KOHTO [0 MOATOTOBKATA CH CA PABHOCTOHHH HA
aGCoNIBEHTUTE HA PEHOMUPAHHTE eBPONEHCKH YHUBEPCHTETH. EcTecTBEHO, HUTO B nepuona
MeXJy ABeTe CBETOBHH BONHH, HUTO MO BpeMeTo Ha BropaTa cBeToBHa BOHHA ce
SaflOBOJIABAT BCHUKHM HYXIH HA YHHBEPCHTETA OT CPEeNCTBA U crpal, HO OBHIOTO

- Pa3BUTHE NOKA3Ba IPOTPEC H MOJEPHU3ALIMA HA OOYUEHHETO U HA HAYUHHTE H3CIeIBAHNA.

Haii-npamaTtuunoro necetnnetne B MCTOpHATA HA Cobnifckus yHuBepcuTeT ca
nbpBHTe 10 roqunu cnen ycTaHoBsBaHe Ha KOMYRHCTHUECKHSA PEXHM. OT CAMOTO HAYAIO
Cé HM3fura TesaTa 3a NEUEHTPANU3ALMS HA BUCWIETO 0GpasoBaHHE, KOETO NpPEBENeHO
O3HauaBa OTKbCBAHE Ha (aKyJATETH OT Y HHBEpCHTETA H PeAYUHPAHE HA HErOBATA MhJTHA
CTPYKTypa. 3a Hakonko rogunu ot Coduiickus YHHBEPCHTET Ce OTKBCBAT (hakynTeTHuTe -
Menuuunckn, Arponomuteckn, Betepunapen, Borociioscku, cTomasckuTe CHENHANMHOCTH
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# hapmamus, MOYTH BCHYKH OTAENEHH B HORM BICUI yuutuina. CopuiCKIAT yHHBED CHTET
npe3 50-re romuHy ¥Ma 4 - 5 daxynTera, BNMAHHETO MY Ha MOILHA HHTEeKTyasHa
HHCTUTYUHST HaMalaBa W 3a Coduilckusd yHuBepcuTeT ce MoAroTss cbabaTa Ha
TNeJarOTHYeCKH YHHBEPCHTET (KOETO, 32 IACTHE, HHKOTA He ce peannsupa). [To chBeTCKH
MoOJie/ 06pa3oBaAHHETO CUIIHO Ce HAEONOTH3NPA, 0c06eHO0 B XyMaHUTapHUTe Hayki. [Ipes
1944 - 1945 rr. ¥ o-KbCHO YHHBEPCHTETCKATE Npobecopy # AOLEHTH ca NONJI0KEeHH Ha
TIONHTHYECKH YHCTKH W MHO3MHA NMBPBOKJIACHY NMpenogaBaTeld ca M3TOHeHH OT
YangepcureTa ¥ ot Codus, a npodecopute B. dunos, B. Uonor 1 An. CTanumes ca
ochaeru oT T.Hap. HaposieH cba u pascTpensun. MecraTa Ha yBoJIHEHUTe NPEMOAABATENH
ce 3aeMaT 4ecTO OT Xopa 6e3 MOoAroTOBKA W TOBa CHHKABa AKAJeMHYHOTO HHBO. Ilo
KAHOHMTE HA TOTAIHTAPHHA PEXUM akafeMHYHaTa 0GIHOCT ce KOHTPONHpa H3LANO 110
NapTAHHN KPUTEPHH M OT MApTHHHE OPraHH. YCTAHOBABAHETO HA TAKBB PEXHM B
YHHBepCHTETa CTABA MO IIBTA HA CYPOBH PEMPECHH, ¢ OTHEMAHE HA YHHBEPCHTETCKATA
ABTOHOMHS, IPH U3KAIOYBAHE HA MHOTIO CTY/IEHTH. 32 UECT Ha YHUBEPCHTETCKATA KOJIETHS
e orbenexa HellHATAa CHOPOTHBA Cpelly Pa3skbCBAHETO HA YHHBEpCHTETA Npe3 1945 -
1950 rr., u cpewy noceratencrsara Hajx apTosomusita. (M nax 3a yect Ha YHuBepcaTeTa
e cpaBHA TO3H AOCTA MpaveH 3a YHUBEPCHTETA NEPHON ¢ BPEMETO Ha IPOMEHH Mpes3
90-Te FrOAHHH, Korarto 6e BB3CTAHOBCHA HerosaTa aBTOHOMHA H HayKaTa c¢e¢
Aeupeonorusupa. Ho akaneMuunuTe HODMH H KPHTEpHH. HMaxa pellaBama poss H
HOJIUTHYECKH MOTHRMPAHH YBOJHEHUS BAXa HEMHC/IAME). ,

Chien noHeceHHTE YIAPH BBPXY CTPYKTYpaTa, NIpenoaasaTelckisd chCeTaB i Hay4HOTO
ChIBPXKAHHE HA MOJISIMA YacT OT IpenoAasaunTe Aucuunnuan Cobufickusr yriuBepcUTeT
ce cTabMIU3UPA [Ipe3 BTOPATA [OJOBHHA Ha 50-Te rOXHHH H IPOIbIKaBa CBOETO Pa3BHTHE
KaTo HE].}"IHO-OGPHSOB&TCJIH& HHCTHATYIIUA IO MoJleJla Ha [IEHTPZU'I‘HHTC yHPIBepCl/I:I‘eTIrI Ha
T.Hap. couuanuctuyecku cTpadH. Hocrenenno gakynreture Ha Codmiickus yHuBepeHTeT
Ce Pa3’KAOHABAT W TeXHMAT OpoH fo oceMOecerTe roaunu pnoctura 13. I[Toutn Bceku
NpHpofeH GakyNTeT e CBbP3aH CaAMO C eHA HayKa, a TAXHOTO PasBHTHe, 0coBeHO mpes3

60-Te u 70-Te roqMHHE € MHOTO HHTEHSHBHO - KATO 6pOil CTYNEHTH, NpenofaBaTeNn U

CnenyaJlHOCTH, a ChUIO - KaTOo: MaTepHaJHa faza. ToBa MoBHINABa HHBOTO HA HayIHO-
H3CNeg0BATEICKATA U npenogaBaTeickKa pa60’ra B TSX. PasBurie uMaT i XYMaHHTapHHUTE
(l)al(y.ﬂTCTH, C/ICACHO BHHMATEJIHO OT HACJOTHYECKHA almapaT Ha KOMYHHCTHUECKATa

naprus. [Ipes Tosu nepuon xymaBHTApHUTE QaKyNTETH CBILO CE PA3POSBAT, & CE Cb3LABAT |

W HOBH BaXxcHH (akyJTeTH - no.xkypHasucTHka ¥ OHITI. onobpsaBareTo Ha YCIOBUATA
3a Hay4Ha AeHHOCT B HAKOH (DaKyNTETH He MPOMEHAT rOCHOACTBALIOTO Npenybex aeHie
Bepen ynpapJfpaliaTa BbpXYIIKa, Ue Hayka ce passuba B BAH, a YuusepcuteTsT Tpsibea
Aa nogrotes kaapH. Kato uano CoduickUAT yHHBEPCUTET OCTaRa ¢ Mo-ci1abo pasBuTa
ot BAH 6a3a 3a HayuHH u3cnenBanus. HenpekbcHaTHTE peOpraHU3alii i eKCHepUMEHTH
B CONlHAJIHATA NpakTHKa sacsaraT i Coduiickus yuusepceutet. TBbple YeCTHTE IpOMEHRH
Ha yuébpuTe nuaHome, cBBLp3aHM npes 70-Te FOOHHH H CBC CHKpALlaBaHE CpOKa HA
ofyvenne, NpoKIaAMUpaHATA HIes 32 HHTErPaIds Ha HayYHaTa H npenofaBaTenicka paGora
¢ BAH u Oop. xaMOaHHA [10-CKOpPO OTHEMAT €HEprHs HA YHHBEPCUTETCKATa KOJIErus,
OTKOJIKOTO Ja CIIOMAaraT 3a YChBBPLIEHCTBAHETO Ha HeliHaTa AeiiHocTt. llle cnoMena u
HeLllO JIMYHO 3a TO3M NepHoJl -~ MHOIO MU € TeXaJ0 HeYBAXEHHETO KbM akageMHUIHATA
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0BILIHOCT, AeMOHCTPHpaHo oT yrpasnssamuTe T. K1BKoB, noauTéopo U T.H., U3pa3siBaHo
B 4eCTH CMEHY Ha PhKOBOACTBATA HAa Y HHBEpPCHUTETA, MAHUIYIHpaHe U KOHTPOIHpaHe
Ha #36OpHTe HA PeKTOPH C MPOM3BONHO W HHKOra HeoDACHEHO NMpeN KOJCeTHsTa
npekpaTaBaHe Ha MangaTHTe HM. OT 1950 1. ;o 1989 r. 3a aBTOHOMMSA HAa Y HUBEPCHUTET]
He Moellle [a ce clOMeHe, HATO [Ja ce MHciu (efBa mpes spemeTo Ha I'opGavos s
o6 ChKIAHHTE TP OSKTO-NPaBHITHHIK Ha CopHIACKHA YHUBEPCUTET, 3aT10MHA [1a C€ TOBOpH
3a “caMoympasyieHne”).

Kato nsno nepuonst 50-80-Te rofAuny, BBNpekd NOIRTAUECKHTE, HACONOTHIECKHTE
A MaTepHAJHH OTpAHHYEHH s, IeMOHCTPHpa aMOUIIsATA HA YHHBEPCHTETCKaTa obmHocTt
X'bM MOJEpHH3HMpaHe Ha o0pa3soBaHMETO M HAYYHHTE H3CJICIABAHHA KATO Ce CliefBar
CBETOBHHTE TeHAeHIUH ¥ kpuTepHu. CohuiicKUAT YHUBEPCUTET OCTABA €TAJIOH U MOJiEN
3a GBIrApCKHTE YHHBEPCHTETH B KIaCHUECKHTE 06JaCTH Ha HAYKaTa. Y HHBEPCHTETCKATa
KOJIeTHA U HAKOM oT pbkoBoncTsaTa Ha Co(uiickus yHUBEpCHTET NOJIAraT MHOTO YCHJIAS,
HACOUEHH KbM BKIIOYBAHETO HAa YHHBEPCHTETA B MEeXIyHAPOJHATA HayuHa OBWHOCT.

Tyk e MACTOTO ja TonyepTaeM eiHa BeuHa (ynxkuus Ha Cotmilckus yHHBEPCHTET
KATO HOCHTEN HA OeMOKDATHYHH TPadHLKH. YHHBEPCHTETCKAaTa Hed 3a THPXKECTBO HA
YOREKOTO [O3HAHNE BbB BCHUKH 06IacTH Ha HaykaTa H o6y4eHHETO € HEOCHIIECTBHMA
Ge3 naesTa 3a aBTOHOMUATA Ha YHuBepcHTeTHTe. OT CHCTEMa HOPMH 32 OTHOLIEHHATA
VHHBEPCHTET-ALPKABA, KOUTO OCHTypsaBaT eekTuBHATA paboTa Ha YHMBEPCHTETHTE,
ABTOHOMHSTA C€ NpPeBphblla B XapakTepHCTHKA HAa AEMOKpPALHATA W HA IPaXOAHCKOTO
o6imecTBO. IMEHHO Taka e cXBalllaHa Td OT NpernofaBaTeNy u cTyAeHTH Ha Coduiickus
YHUBEPCHTET, KOHTO OYTH BHHATH NOCTaBs 3alIATATA HA HAYKATA, HA CTYACHTHTE M Ha
of1ecTBeHHTe HATEpecH npenu koHGopMH3Ma B OTHOMIEHHATA C ynpasJssamuTe. Ha
HAKoJKO I'bTH TOBA € BOAEJIO N[O YHHBEPCHTETCKM KPH3d M JOPH [0 3aTBapiHe Ha
YHUBEpCHTET, kKakTo cTapa npe3 1907 r. Ome no-gecto YHHBepCUTETHT e 61t Heynoben
onoHeHT Ha npasutenctsorto (1921 - 1922 rr., octpuTe pasHOrjacusA No 3aKOHA 33
OBLpXABHUTE clyXUTenn npe3 1941 r., cnoMeHaTaTe No-Hanpe[ NPOTHBOAEHCTBHA Npe3
1945 r. ¥ cnenBalUTe TOQMHYE HPOTHB MOCETATENICTBATA HaA Y HUBEPCUTETA, KPHTHKATA
Ha pexuma Ha T. JKuskos npes 1987 r. oT yHuBepcHTETCKH nNpenoasaTenu u ap.). Ot
OCHOBABAHETO CH [0 JHEC YHHBEPCUTETHT ¢ MACTO 3a OOLIECTBEHH JHCKYCHH 3a
nonoxennero u 6paemeTo Ha BBArapus 4 Ha CBETOBHUTE NPOLECH.

HameTo nokojieHHe HMa OCHOBAHHA [a ce HalfgBa, Ye B Gbarapckata UCTOpHA e
ObOe OHEHEHA POJIATA HA CTYNEHTATE M NPENoNABATENNTE OT YHHBEPCHUTETA B LieJIHA
Tipoliec Ha AeMOKPAaTHYHKE npoMeHH ciaen 1989 r.

Ipes 1989 - 1990 rr. CodniickuaT yHuBepcuTeT 6e MACTO, KBAETO C€ AHCKYTHPAaXa,
pasBHBaXa M yCKOpsiBaxa AeMOKpaTHYHHATe NponecH. U Torasa, n npes 1997 r. nosnunara
Ha CTYJeHTHTE ompefeJslle B KaKkBa IOCOKA 1€ Ce pa3BMBAT CHLOMTHATA, a TAXHOTO
yuacTHe maBamneé ofJMK Ha MPOTECTHTE U JeMOHcTpannaTe. brarapekoTo ofmecTso €
3ab/DKEHO Ha CTYAEHTHTE, a we nobass - ¥ Ha npenofasatenu oT CodmiAckus
YHUBEPCHTET - 3a LUBHJIM3OBAHOTO PA3BHTHE H LIMBHIH30BAHO PellaBaHe Ha nipobnemMuTe,
BKJL. NIOJIMTHYECKH, B CJIOXKHOTO BpeMe Ha 90-Te ronuHu.

CMsaTaM 3a JUYHA NPUBMIETHS BB3MOXKHOCTTA, Ye MOra fa KOHTaKTyBam CbC
CTYISHTHTE, PELIMIIA A KHBEAT KAKTO CBOMTE €BPONEHCKH BpbCTHHIIM U JEMOHCTPHPAJH
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XKEJIAHUETO CH [a NMPOMEHAT bbarapus, a He Ha TLPCAT peasnzauns BBLH OT Hed.
CrBPEMEHHHAT CTY/ICHT MMA HOBA OTNIPABHA TOUKA B KHBOTA ~ BPEMETO CJIE KOMYHHM3MA.
A3 ro Ha0oJaBaM KaTo MHTEJUTCHTEH U NparMaTHIEH YOBEK, C MHOIO npobnemMu u ¢
peanucTHYHN HaMepenus. CeramHoTo NokoJleHHe MIaAR XOpa HMAT UCTOPHUECKHTE U
MHTEJEKTYAIHH BB3MONKHOCTH Ja BbBeJAT Bearapus B MomepHus cBAT Ha 21-BH Bek.

OHEWHWAT OEH HA AAMA MATEP

W puewHuaT OeH e TpyaeH. KM maciegenuTe ripobiemn ce npuGaBuxa HOBH.
HeobxoxuMo e na ce poMeHH ¥ MOJepHH3Mpa CTPYKTypaTa H CBABPXKAHHETO Ha
obpasoBaTeNHUTe W M3CHenoBaTeNckH nporpamu. KeM daxynrerute Ha Coduiickus
yHuBepcuter oT mpean 1989 r. ce mobasixa oule apa - BB3CTaHOBH ce CTOMAHCKHUAT
dakynrer u ce BppHa BorocioseknsT. HamaTta cTpykTypa ocTaBa HEmb/HA: 32 [a GbaeM
KOMIJIEKCEH KNACHYUYECKH YHHBEPCHTET, Ce HYKOAEM [OHE OT MEOHIHHCKHU ‘K
arpoHomuYecki (axyareT. ONHUTLT Ha M3MHHANKNTE FO/IMHK MOKA3A, Y& CPENCTBATA He
NOCTHTAT 32 BL3CTAHOBABAHE HA CIIOMEHATHTE (JAKYJTETHU, A YacT OT YHUBEPCUTETOKATA
OBMWHOCT He NpHeMa Ta3H HpomsHa. :

Ot 1989 r. nocera 6poAT Ha CTYOEHTHTE ce yBesd4n oT okoJio 14 000 go 26 000, kaTo
MAacoBO ce BbBe/Ie MIATeHOTO o0yyeHue (Hapen ¢ AbPKABHATA Nopbuka). OTKPHTH Bsixa
peania HOBH ClelHaJHOCTH W ofmwust 6poii cera ¢ 68. EcTecTBeHO TOBa YCHOKHABA
yuebGHus npouec u puHaHcHpareto. IIpes mocnefHUTE AECETHNACTHS MHTEPECHT Ha
CTYACHTHTE Ce NPEHACOYH OT NPHPOAHHTE KbM XyMaHHTapHUTe Hayku. Cera B MHOTO OT
XyMaHHTApHHTE (aKyJITeTH HMA MHOFO CTYNEHTH H HEMOCTATBUHO MpeHodaBaTeH,
AOKATO B HAKOU HPHUPOAHH (aKyNTETH BB3MOXHOCTHTE Ha NPENofaBaTENCKHA LUAT
OCTABAT HeUsMNos3BaHH. BajancupaHeTo HA WHTepecHTe Ha (axyiTeTHTE & KPHTHUHO
BAXCHA 3a/a4a HA PEKOBOJHHTE opranu Ha Cotmifckns yHusepcuTeT. :

Ile nosTops Hal-cemecTBeHHTe npoMend B CobuiickuA YHUBEpPCHTET:
Beunfeonorusnpa ce obpa3opaHueTo U Oellle BH3CTAHOBEHA aBTOHOMHATA HA BUCIIHTE
yunnuma. Cera akagemMuunaTa obuHocT n3bupa PexTopa, nekaHUTe W TeXHHTE
3aMECTHHUY, ChCTABA HA AKANeMHYHHA U (haKyJITETHHTE CLBETH, PLKOBOLHHTE OpraHu
HMaT WHPOKH MBIHOMOIIHA NO ynpaBiaeHHeTo Ha YHuBepcuteTa. CopuiickusT
YHHBEPCHTET CAMOCTOATENIHO ONpeless CBOHTE ydeGHH NMAaHOBE M Tporpamu (B
CBOTBETCTBHE C AbPKABHUTE M3UCKBAHHUA), HEFOBUTE YHEHH CAMOCTOATENHO H3bHpat
Hay4HATA CH TeMaTHKa. YHUBEPCHTETHT CAMOCTOATENHO OPTaHH3HPA BPBIKHTE ©
MEXIYHAPONHW OpraHH3zaluy ¥ ¢ yyxAH yHuBepcuTeTH (CoQuicKUAT YHUBEPCHTET
ToAXBbpXa JOTOBOPHH BPB3KH ¢ oKono 70 yHHBEPCHTETH OT MHOIO cTpany). MHOro BaskHu
ca NMPaBOMOLLHATA HA Y HHBEPCUTETA, 3aKkpelNenn B 3aKoHa 3a BucuieTo ofpasoBaHiie, ga
CLCTABS CAMOCTOATeNeH OIOIKET, KaTO OCBeH OI0MeTHATA cyGCHIOUs Ce BKJIOYBAT
TNpHXOAHTE OT mjiaTeHoTo obyveHne Ha OBATAPCKH M YYKIAECTPAHHH CTYLEHTH.

Ile cu mosBonst na W3NA3Q H3BBH NPASHUYHHESA TOH H Ja CIOMEHA YacT OT TPYAHOCTHTE,
nped KOUTO e usnpased CopUACKHAT YHHBEPCOHTET B CealllHHs MOMEHT.

Heofxonumo e yuebuuTe miaHoBe Ja ce NPOMEHSAT W CTPYKTYPHPAT 3a LIHPOKO
M3MOM3BAHNMTE B eBpONelcKaTa IpakTHKa cTeneHH “Saxanapbp” B “MarucTsp”. Enpa cunga
UHTENeKTyanHa MHCTHTYLUA KaTo Co(uilcKHAT YHHBEPCUTET UMA FeHETHUHO 3AJI0NEHH
KOHCEpBATHBHOCT, 3a Ja C€ 3ama3Ba, H I'bBKABOCT, 33 .[a € aJeKBATHA HAa NPOMEHUTE.
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ITomxonsm MoMeHT cera € IPOMEHHTE B CTPYKTYpaTa Ha o6ydeHHETO Oa Ce CRBPXKAT c
MOJePHH3HpaHe Ha HETOBOTO ChAbPIKAHHE,

Ilo cbumns HAYMH MEXOYHAPOHATA M HALMOHANHATA AKPEAUTALMS HA Y HHBEPCHTET,
TpAGBa fia ce U3MON3BAT 32 KPUTHYHA OLiEHKA Ha COGCTBEHUTE CHITHH U clabu cTpady s
ofy4eHHeTo " HayYHUTe H3C/eIBaHM.

Peannoto Qunancupane or GlomkerHaTa cy6cuaus M oT coBCTBEHHTE MPUXOMU o
penyunpano. Tosa chkpamnaBa Bb3MOXHOCTATE 32 paboTa Ha Y HUBEPCHTETA U HEFOBUTE
3BeHa. HuTo yueGHuTe, HUTO Hay4HHTe DYHKIMY Ha QaKyJITeTHTE cera ca cybcunupann
[IoHe B NpuUNHYeH ofeM, a 3amIaTHTE ca €NHH OT HEBUCOKHTE BLB BHCINHMTE YUIHJIALIA.
Cpencraata B 6r01KeTHATA CYGCHINS 32 U3APBXKA HA CTYJEHTH IO IbpPKABHA nophuka
ca HeflocTaThYHH. Hamanenu ca BramoxnocThTe Ha CoduiickHs YHHBEpCUTET na pa3BHBa
cBOATa MH(PPACTPYKTYpa - LOBbLpPILIBAHE HA 3alOYHATHTE HeOBXOMHMHU crpagu u
MOLEpHH3HUpAHE Ha anapaTypuTe 3a yueOHM # Hayunu Nenn. OcTapsna v HeronHa 6asza
curypHo 6u goeena Couickns yHHBEpPCUHTET A0 MOJOKEHHUETO Ha BTOPOCTENEeHHA yuelua
HHCTHTYLHA. M3rpaxnaneTo Ha MofepHa HH(PACTPyKTypa € elHa OT Hali-BaXKHHTe 32024y
Ha YHHBepcHTeTA.

HenocursT Ha cpepctsa HamMansiBa BL3MOKHOCTHTE 32 MeXIYHapOIHH BPB3KM Ha
Cooduiickus YHHBEPCHTET ¢ HETOBHTE MAPTHLOPH M TO B H3KIIOUHTENHO BAXKEH MOMEHT,
KOraTo 00pa3oBaHHETO G& HHTEPHALMOHAIM3UPA, 3aTI0YBa HATEH3UBEH 06MeH Ha CTYACHTH
MeX[y YHHBEPCHTETH 32 e[UH - [1BA CEMECTLPA, a MEXOYHAPOJHHUTE HAYYHH OPOrpamu
C€ HACcOYBAT KbM NPArMATHYHH HAYYHH NPOEKTH, HO PH PABHONPABHO (UHAHCHpaHe OT
BCHYKH CTPaHH-Y4aCTHALH.

Enxa noTesuuanna TpynHOCT € JIMNICATA HA CHTYpEH CTATYT Ha HAIUUTE HMOTH, BKJI.
crpanuTe Ha pakyaTeTnTe B PekTopara. BB BpeMeTo Ha NpHBATH3ALMATA U PECTUTYLAATA
CoduitckuaT yausepouTeT Tpa6pa fa € COGCTBEHMK Ha CBOUTE HMOTH, a He a ' NoJy4asa
BHPTYaJIHO OT IAbpXkaBaTa “3a CTONAHHCBAaHe H ynpaBieHHe”. »

Huemnuat aed Ha Codriickns yHUBEPCHTET € 3apefieH. cbe 3a0aYnTe Ha npexona. Or
pocTaTa HeoGXOOMMOCT fia ce 3anasi Y HHBEPCUTETA HHe IpeMHIHaBaMe npes nocjegaTa
FOJHHA MO THHKHA JIeA Ha (MHAHCOBaTA CTAGH/IM3ALMA B CTPAHATA H B YHuBepcuTeTa.
Tasu crabGunusanns Bce ome e Ha HUCKO (PHHAHCOBO pasuume. CreqBaliuTe CTLIKY Ca
HACOYUCHH KbM MOBHIUABAHE HA HEHHOTO HHBO M KbM PeaJIH3HpaHne Ha (PyHIAMEHTAJIHHU
NpOMeRH Ha yyeOHaTa U HayuyHOM3CIeJoBaTecka paBoTa 0 nocoka Ha eBpolieickuTe
MOJeNH.

HOBOTO CTOAETUE

B rasu sakaounTe M HACT OT aKaAEMHTHOTO CJIOBO L€ O OMUTAME 1A IpoeKTHpaMe
HallnTe MedTH 3a Coduifckus yHHBepCHTET mpes clelBallUTe HECETHETHS BBPXY
CypoBaTa JeHCTBHTENHOCT Ha HACTOAIIETO.

Hue cu npencrarame Couiickis YHHBEPCHTET Ak KATO MOEN 32 fearapcko Buclie
YHRJTMIIE, HO K MACT OT 0OHOCTTA Ha eBPONEHCKNTe YHUBEPCHTETH, ¢ IIMpPOK 0OMeH HA
CTYACHTH ¢ yHHBEPCHTETHTE Ha CBCEJHHTE CTPAHH M ChC 3amafHOEBPONEHCKHUTE
YHHUBEPCHTETH. YHHBEPCHUTETHT TpabBa ma mpemniara IMHAPOK CNEKTHD OT MOGHIIHH,
CEBPCMEHHH H THPCEHH CTENHaTHOCTH, & MHOTO CTYIEHTH OT FOPHUTE KYpPCOBE CaMH
OGCHKAAT M YTOUYHABAT BB (AKYJTETHTE CBOMTE HHJIUBHIYaNHH y4eGHHU IUTAHOBE B
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3aBUCHMOGCT OT HHTCPECHTE CH i HAMEpEHHUATa 3a 6blema paboTa.

HBajfecer 1 MBPBUAT BEK Ie OTIPABH HOBY HHTENEKTyaJlHH NpelH3IBUKATENICTBA B
HaykaTa ¥ TexHuKata. CopuiickuaT yHuBepeuTeT NpHTEXABA HHTEJIEKTyaJIeH IO TEHIMA,
3a Jla MOCPEIIHE NPEU3BUKATENCTBATA, CBBP3AHH C BB3MOXHOTO GYpHO pasBHTHE Ha
KOMINIOTHPHATA HAYKA M TEXHHKA, Ha OHOJOTHATA, JIMHIBHCTHKATA, CPEJCTBATA 32
koMyHuKanuu 1 ofydeHHe H Jap.

B cnempamuTte HeceTHneTHs e HeOGXOMMM CTPOr peanusLM B PasBUTHETO Ha
MaTepHaliHaTa 6a3a, 32 ja MOXe T4 a Ce W3rpax/a KaTo ChBpeMeHHa U HeoBXomuMa 3a
oby4eHHeTO K HAYUHHMTE M3c/enBanua. [Ipu orpannvenute pecypcu Ha Bparapus npu
H3rpaxaadeTo i TpabBa Ja ce NposBABA HKOHOMHYHOCT M M3IOJ3BAHE HA CpencTBa OT
MEX(lyHAPOJIHM OGpA3OBATE/HH U HAYYHH [P OEKTH. CoduiickHAT yHHBEPCUTET H APYTH
6BIrapcky yHHBEPCHTETH TPAGBA 1A OCHIYPSBAT H 4aCT OT HAIATE BPb3KH ChC ChCEARUTE
CTpaHHU C U3TOMHO- M 3aNafHOeBponeiickn cTpant, yacT oT Bpb3kuTe cbe CAILl 1 cTpanu
OT OpYrd KOHTHHEHTH.

Huckycuute Ha nocnennarta [enepanna kou(epenuus Ha EpponeiickaTa acomnua s
Ha ynusepcureTuTe (Bepnnn, 1998 r.) nmokasaxa, 4ye MUCHATA HA YHHBEPCHTETHTE B
OboelUTe NeCeTHNETHA H3MH3A H3BLH TPAaJHLHOHHHTE MM O6pA30BATENHH M
M3CJE10BATECKH 3aAa9i. A3 CaMo llle MapKHPaM Te3H IO-MHpPOKH 3afaud Ha
CTOHHOCTHHTE CBBPEMEHHH YHHBED CUTETH: :

. YHHBepcHTETHTe UMAT MHCHA. Ja Pa3sBUAT HALHOHANHATA KyJATypa. CHIHO

KHHrONeYaTaHe B YHUBEPCHTETCKUTE H3JATEICTBA, IPOMOLNH HA KHHIH, KOHIEPTH
U U3J1o0H, cpelld H JIEKUHH Ha IpodiecopH U CTYAEHTH © nycaTesin M AeduM Ha
KyJTypaTa - TOBa 0a 9acTH OT KyNTypHaTa nporpama Ha Couiickus ynurepcuTeT
H cera, u B Gbaeine. o
2. YHuBepcUTETHTe KMAT MHCHA Ja ObJAT POXKIEHO MACTO HA HOBH TIOJMMTHYECKH
WIeH, MACTO 32 ofleCTBeHH NUCKYCHH H CPellH ¢ BUJHK HALMOHANHY TOTWTHIIN
W C IOMHTHUM OT Apyrd cTpauu. CopuiCKHAT YHHBEPCHTET & HPENOCTABAN TpuOyHa
Ha TMpe3suAeHTH U MpeMHepH, Ha KaHIUIEpH M [OCJaHHuu. Tasn MHCHA HHe I
U3NBIHABAME U B ObIeme. N
3. YuusepcuTeTuTe MMAT 3aABN00YaBallo ce HKOHOMHYECKO BIIHAHHE KATO
CpaBHUTeNHO rojieMu pabotonareny (CoQuit CKUAT YHHBEPCUTET OCUTYPSBA. [IPAKO
3000 paGoTHu MecTa, a HePAKO - olle MHOTO PaBOTHH MecTa), KATO U3ITbJIHATENH
Ha HaY4YHHM MOPBYKH OT HKOHOMHKATA, KATO MeCTa 3a 06yvuenue Ha KBaAHPUIHpaHH
EKCIIEPTH W H3N'bJHUTEH 32 UKOHOMUKATA,
- OT M3Ib/IHEHHETO HA IPEKHTE CH 06PA30BATENHH H H3CIIE0BATEICKH IPOTPAMHM, KAKTO
W OT pealusypaHeTo Ha cBOATA OOLecTBeHa MHCHA, Clocbnﬁcxum YHHBEPCHUTET H
GerrapekoTo o6mecTso Lie CTAHAT Mo-CHIHH # Goratn. Ho HETO Han Bwnrapus, suto
Hag Co(uickus yHHBEPCHTET I c€ MOCHIE 3Be3feH MBKA HIH ABXKA OT KAIHMTAJH.
Y TpEIIHHAT HECIIOKOSH [EH LUe ce poAH OT TPYAHOTO HU “mHec”, Ge3 ckoKoOBE, ¢ MHOI'O
TPYQOBE M NPO3OPJUBOCT 34 npekoua KkbM “yTpe”. Hama e BipaTa, 4e CoduitoxusT
YHUBEPCHTET M BhArapua ca Be4HH, 3apajIil TAX ca HAILLKTE YCHIIHSA U XKepPTBH.

Mnozo z00unu na Coguitckus ynueepcumem!!!  da acueee Bovacapua!l
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BB3XOAbT HA HAVYKATA

buprpang Preen

Bmecro kHuronue

Ja ce niegupa 3a ,Hemopus Ha sanagrama guaocopus” Ha bepmpang Pocen (Bertrand Russell - , His-
tory of Western Philosophy and its Connection with Political and Social Circumstances from the Earliest
Times to the Present Day") swauu ga ce yyxka Ha omBopera Bpama. Mucana no Bpewme Ha Brmopama cBemoBra
Boiina u uagageHa venocpegemBero caeg Hes, ma Beue noaoBun Bex ce veme u npenpoyuma om Boudky’
AOBO3HaMeAHY xopa no cbema ..., koumo He eaegam ,Kacawgpa“. CnoMHAM cu Kak, npegu 6Auzo gbe
gecemuAemus, MU Meyexa Augume, Ko2amo 5 MuABax (e Kacangpa, aa chxaneHue) Ha pagma B egra
KHUXaPHULA Ha yHUBBPCUMBMEKUS KaMnoc Ha wama Murecoma 8 CALL|. 5auso 1000 cpanuuyy Ha mbHKa
Xapmus, HenogBspsana, ¢ yena 80 goaapa (moeaba) ... Ceza Msgamencka Keia ,Xpucmo BomeB” Hu s
npegaaza (npeBegena Ha 6vazapcku om Jlvuesap XuBuw) B mpu AYkcO3HU moMa ... 38 No Maako om 8
goAapa (no OH3UgeHLWHUA Kype - nexemapy 1995r. ),

Bce nax, 3a aBmopa - Aopg bspmparg Pecen - 3acAyxaBa ga ce Kaxam HAKOAKO gymu - He moakoBa ga
ce npegcmabu, a noBeve, 3a ga ce nosaunmpuzyBa nogBegerusm sumamen. Pogen npes 1870 2., nomombk
Ha apucmokpamuyeH aHeAulicku pog, mod kamo geme ocmaba cupak ... U HacaegaBa 6Aa20pogHUYecKa
mumaa 1 umenemo Puymskg Mapk, BbanumaBax om 2yBepHaHmKU U gOMaLLHU y4UIMeAU, Ha 18-20guuina
Brapacm e Beye 6akanalBup no emuka Ha TpuHUMU KoAugx, gokmop no urocodus Ha Kelimbpugx, caegba
uKoHoMUKE 8 Bepaun u cmaBa cBemoBro uaBecmen ¢ mpumomHama ,Principia Mathematica®, nanucawa
cvBuecmHo cue cbp Agpeg Yalimxeg npe3 1910.- 1913 ez, Mo Bpeme u mMexgy gBeme cBemolBHu Bodnu
Aexu gBa nemu 8 aamBopa 3a ,npomuBoobuecmBeru nposBu” u nocewala egun nem CCCP, kvgemo ce
cpewa ¢ Baagumup JleHun uJleB Tpouku. YéegeH AeBuqap am 3anageH mun (KOAKO My e CABQ Kamo-cU A0pg)
U mBrpg npomuBruk Ha GoaweBuama (caeg kamo cu xuBee 8 umeHuemO cu B AHZALS U C8 XeHU Yemupu
nemu), moii nonaga 3a nocaegex nsm B 3amBopa npea 1961 2., kozamo e Ha 89 zogunu. Ho KoAko My e -
kozamo npegu moBa - npes 1950 2. e ygocmoeH ¢ HobeAoBa Hazpaga ... 3a Aumepamypa ,Kamo eguH om
APKUMe NpegemaBumenl Ha payLUOHaAHOCIIMA U XyMaHHOGITIMA Ha HAWEMO Bpeme, Kamo CMEeA 3aLYUMHKUK
Ha cBo6ogHomo caolo u cBo6ogama Ha Muckama 8 3anagrus cBam”, Y ako om MOemo u3AC)KeRLEe He cme
PazBpau ChIHOCIMME Ha CAOXHUS U npomuBopeyus xumedcku nbm Ha Aopg Pecea, npegocmaBam My
gymama, 3a ga Bu 8 06scHU caM: , Tpu CIMPacmu, NPOCMU, HO CUAHU, pbkoBogexa mos XuBom, CUAHUSIT
KONHEX No AB0BMa, YCUABHOMO MbPCEHE HA NO3HAHUEMO U HENOHOCUMAIMA XaA KbM CMPagaxuemo Ha
yoBevecmBomo* Amun!

Aas, caeg kamo XuBombsm Me e NPUHYGUA a Ce ymetLuaBam ¢ NDUHLUNUME = N0-goBDe KbCHO, OMKOAKOMO
Huko2a, U - No-gobpe Hewo, OMKOAKOMO HULO, - cU na3BoAsBam ga npenopsyam Ha,, CBembm Ha Quaukama“
ga npeneyama (¢ MaAku cokpatienus) ea. Vi om mom 3 Ha masu kHuza,

H. Axababan

TlouTy BCHYKO, KOETO OTIIHYABA MOAEPHHSA CBAT OT NO-PAHHATE CTOJIETHA, C& CBBP3BA
¢ HaykaTa, KOATO HOCTAra CBOA Haif-3abenexuTesien TpHyM® npes ce/leMHA/IECETH BeK.
Wrannasckuar Penecanc, Makap U He CpeJHOBEKOREH, He Mojke a G'bJle onpenieeH KaTo
MoJlepeH; TOH € I0-CKOpPO CpPo/ieH ¢ Hali-CuJIHHA rpbukd nNepnoi. llecTHageceTn Bek,
CbC CBOATA OrBJIHATOCT OT pejiirnosHaTa armocepa, e mo-6nm3o qo CpeHoBEKOBHETO,
OTKOJIKOTO [0 cBeTa Ha MakuaBesn. MOJepHUAT CBAT KATO TYKOBEH CBETOTJIE] Ce 3apax/ia
npes cefeMHaneceTH Bek. Hukol penecaHcoB uTanuaHel He e OHJ HepasOHpaeM 3a
TlnaTon uau 3a ApucroTen; ¢bio Taka Jlytep 61 yxacun Toma AKBUHCKH, HO He 61 61
Tpyaso pasbupaem aa Hero. Crieq HAYAJIOTO Ha celleMHajieceTH Bek o6ate BCHYKO € BeUe
pasjiuygo - IlnaTtod u ApncTcTe.rx Toma 1 Okam He 6uxa GUIH cocoGHA Ja NPOyMeIT
Hroron.

HOBHTC BBBEOCHH OT HayKaTa, INOHATHA MOBIHABAT ,[I'LJ'I60KO BBPXYy MoOOepHaTa
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¢unocodus. Camusar HexapT, KOHTO B H3BECTEH CMHCHI € OCHOBOMOJOKHHKBT Ha
MofepHaTa punocodus, GHI eHH OT Ch3JATENUTE HA HAYKATA HA CeAeMHANECETH Bek.
Bu 6uito nenecbobpasHo fia ce clipeM HAa METO[UTE U PE3YATATHTE HA ACTPOHOMHATA H
(pusuxara, 3a na 6bAe pasbpana NyxoBHAaTA aTMOC(Epa Ha BPEMETO, B KOETO CE 3apaaa
dpunocotpusata Ha HooTo Bpeme.
YernpuMa ca BeJIMKHTE MbiKke, OeJig3aI1 HAUaIHUS DepUO Ha Ch3JABAHETO Ha HaykaTa
- Konepunk, Kennep, Fanuneit u Hioton. Ot Tax eguncrteeno KomepHUK e oT
IECTHALECETH Bk, HO HEFOBOTO Bh3JeHCTEHE BBPXY CHRPEMEHHHMIITE My & HULLOXKHO.
Konepuuk (1473 - 1543) 6un nocku MyXOBHHK C HEOKJIATHMA opTofokcaHocT. Ha
MJIaJMHH IBTYBaJT 0o MTasns i flomun Hemo oT atmocdepaTa Ha Perecanca. [pes 1500
T..Ce YCTaHOBUI KaTo_;IéigTop i npogecop mo MatTeMaTuka B PuMm, Ho npes 1503 r. ce
3aBBPHAJ B POMHUTE 3eMH, KBIETO CTaHAN KaHOHHK Ha Dpayenbypr. Wsriexa e npexapai
[O-TOJIIMa TaCT OT BPEMETO CH B TPOMEHE Ha HEMCKHTE MIPOTECTAHTH U OpraHu3alus Ha
napuvuHM peopMu, Ho cBOGOJHOTO MY BpeMe GHIIO OCBETEHO Ha acTpoHoMuaATAa. CKOpo
Komepuux nocrura no ybexnenuero, ve ClpHUETO ce HAMHpA B LIeHTbpa Ha BeeneHaTa
B 4e Ha 3eMATA & NPUCHIILO OBYIOCOYHO ABHMXKEHNE: JEHOHOUIHO BhPTEHE OKOJIO 0CTA H
roAHIIHO 3aBbpTaHe okosio CnbHuUeTo. CTpaxsT OT WHPKOBHATA IeH3ypa. ofade ro kapa
[a OTNIOKH ITyGJIMKYBAHETO HA CBOHTE BBH3TNENM, Makap M Ja He 'H OBPXKH B TaiiHa.
OcHoBHUAT My TPYA - “De Revolutionibus Orbium Caelestium” e ny6nuxysan B rogggaTta
Ha HEeroBaTa CMbPT (1 543.r.) c npenrosop ot npuATens My O3nHaHIBp, B KOHTO ce ka3Ba,
ye XeJIHOLEHTPUIHATA TEOPHUA € U3TOKEHA eJHHCTBEHO kaTo XumoTesa. He e ficHo mokomko
KonepHuk e ogo6pun ToBa TBhLpAESHHE, HO BLOPOCHT HE € OCOBEHO BaXeH, THH KaTo
CaMHAT Toil NpaBH Nogo0HU H3IABJIEHHS B KHHraTa cH. TA ObK € IOCBEeTEeHA HAa HanaTta U
yenssa g u3berne oQHIHATHOTO KATONMHECKO OChXK/AAHE YaK A0 BpeMeTo Ra anueii.
LIzpkeaTa no BpeMeTo Ha KonepHuk ¢ MHOrO no-nHbepanta, oTkoskoTo e ciel TpeTus
cubop, KoraTo iesyuTHTe U Bb3KPBCHANATA HHKBH3HUHS ce 3axBalIaT 3a paboTa.
JyXbT Ha KONEpPHHKOBATA KHHIA € MOJepeH; OMXMe MOIJIH A3 fl ONpeHes;JHM KaTo
nuTaropeiicka. B Hes Toit npueMa 3a akcHOMA, Ue BCHUKH ABHKEHHs Ha HeBecHHTe Tena
Tpabaa ga ca xphroobpasuu v egHoolpasHu ¥ NOL00HO HA IbPIUTE NONYCKA B TE3H CH
paschkOeHHs Na GbIe BOMEH OT ecTeTHUSCKH MOTHBH. B HeroeaTa cHcTema Bce olle
ChLIECTBYBAT eNUUKKIIH, Makap U Ja ca ueHTpHpanu B.unK 6nuso go CobHueTo. PakThT,
ve CJIBHIETO He € TOUHO B LIeHTHpa, HapyllaBa JOHAKBIE IPOCTOTATA HA TEOPHATA MY.
Makap ve uariexJa e 3Haej 3a DHUTAropeiicKoTo ydeHHe, TOH ABHO He € 3allO3HAT C
ApHCTaproBaTa XeJIMOUEHTPHYHA TEOPHs, HO B PASCHKIACHHAATA MY He cpellaMe HALIO,
KoeTo He OH XpyMHAJIO Ha Hsxol OpeBHOrpBUKH acTpoHoM. CBINECTBEHOTO B HEFOBMA
TPY/1 G& CbCTOH B.OTHEMAHETO Ha [eOMETPUHHOTO NPeBb3XofcTBO Ha 3emaTa. C TedeHue
Ha BpeMeTO ToBa 06CTOATENCTBO BE3NPENATCTBA BCe NOBEHE U MOBEYE BH3IMOKHOCTTA
lla ce NPH3HABA Ha YOBGKA OHA3W KOCMHUYECKA 3HAYHMOCT, KOATO MY NpHOAABa
XPHCTHAHCKATA TEOJIOTHA - CAeACTBHe, ¢ koeTo KonepHuK Hagam 6K ce NPUMHPHIL, TBH
KaTo 6uN ueKkpeHa OPTOHOKCAJIEH U CTPBBHO OCNOPBAI MHEHHETO, He Tcopnma MY
npotusopedd Ha bubauara. ;
B teopusita Ha KonepHuk uma Hmcou mamtmm{o 3aJ100KEHH 'rpyzmoc'm Haﬂ -rossAMaTa
OT TAX Ce ChCTOH B OTCHCTBHETO HA 3BE3/IeH Mapajiakc. AKO BB BCAKA TOUKA OT CBOSTA
opbuTta 3eMsTa orceroH Ha 186 000.000 MHJIH OT TOYKATa, B KOATO Ile G& HAMHADA CJIel
lecT Mecena, To Topa 6H Tpa6Baao Oa NpenU3BUKA pasMecTBaHe BBB BHIHMOTO
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_ucmopus

TIoJIoKeHHe Ha 3BE3AATE, NOJoGHO Ha kopaba, koliTo HaGMoAaBaMe CEBEPHO OT AajieHa
Touka Ha Gpera ¥ KOHTO He € 3aAB/KMTENHO Ha cesep, HabaiofaBaH OT Apyra. Ho Tt
KATO He € YCTAHOBEH HHMKakbB mapanakc, KonepHuk NpaBHIHO 3axjrouaBsa, qe
HeNONBUKHHTE 3Be31H OM TpAGBAJO Ma ca 3HAYMTENHO no-oTaanedeH oT CirbHLUETO,
EpfBa kbM [eBeTHANECETH BEK H3MepBaTellHaTa TEXHHKA CTaBa NOTOJIKOBA TOYHA, Ye fa
OTHHTA 3BE3JHHA NAPANAKC M TO CAMO Ha HAKOJKO 10 GJIM3KH 3Be3 M.

Jlpyra TpymHOCT BBH3HMKBA BBB BpB3Ka ¢ MajamuTe Tela. Axo 3eMsTa ce BLPTH
NOCTOAHHO OT 3amlaf HA U3TOK, TANO MYCHATO OT BHCOYMHA, He O TpsAbBajo na nagHe
BEPTHKAJHO MOM TOYKATA Ha HAGJIO/ICHMETO, a HAKBAE MaJKo MO Ha 3amaj, THH kato
3eMsTa lIe ce & OTMeCTHIA 10 BpeMe Ha nagaHeTo. OTCTpaHABAHETO Ha TasH TPYAHOCT
ce MOCTHTa eBA OT 33KOHA 3a WHepUuATa HA [anmieil, Ho no spemeTo Ha KonepHux Bee
olle He & OTKPHTO HUKAKBO YIOBJETBOPHTEIHO PEILEHHE.

VMa enna uaTepecHa kuura Ha E. A. BppT, osarnaBena “MeTtadusuyeckoro
o6ocHoBaBaHe Ha MofepHaTa Qusndecka Hayka” (1925 r.), uanarama Hai-XOCTOBEPHO
Hall-HeOCHOBATENHHTE IOIYCKAHHs HA MBXe, TOJIOKIIH OCHOBHTE HAa MOAEpHATA Hayka.
Toit chBGeM HCkpeHo NocouBa, Ye o BpemeTo Ha Konepauk Bee ome He G NO3HATH
MHOMXeCTBO (DAKTH, YACT OT KOUTO OHXa HAJNIOXKMIIN NTPHEMAHETO Ha TEOPHATA, a ApyTa
yacT GUXa CHOCOGCTBANN 33 HEHOTO OTXBBPAHE. “AKO CHBpEMEHHHTE EMIMPHIH Osxa
XHUBEJIH Npe3 IecTHANECETH Bek, Te IUfXa Aa ca NbpBUTe ofpyraTejin Ha HOBaTa
¢unocodusa sa Beenenara”. ['aBHATA Lles1 Ha KHUTaTa € Jla 3J1€M0CTABH ChBPEMEHHATA
HAyKa IOCPENCTBOM BHYIISHHETO, Ye BCHYKH HelHI OTKPUTHA ca LIACTIIMBH ClIyuaiHOCTH,
TIPpOH3THHAINH OT cyeBepys, He MO-MAaJIKH OT cpelHOBekoBHHTe. CMATaM, He ToBa €
NOrpelHo cXpallaHe Ha HayqHATA HarJaca: HElloTo, KOETO OTAHYABA YOBEKA HA HAYKATA,
He e TOJIKOBA OHORBA, B KOETO TOH BAPBA, 4 TOBa Kak U 3amo BApBa. Herosurte yoexaenus
He ca JOrMAaTHYHH; 3alll0TO T€ C€ OCHOBABAT HA OUEBHHOCTTA, 4 HE HA HAKAKHB ABTOPHUTET
i uHTYnnua. KonepHuk EMa npago, KATO Hapiva TeOpHATA CH XMIIOTE3a; IPOTHUBHULUTE
My rpelnaT, kaTo MHCJAT HOBATa XHIOTe3a 3a HeXelaTelHa. '

M1xeTe, MONOKAIY OCHOBHTE Ha MOLepHATa HayKa, NPUTEXKABAT JBe JOCTOHHCTEA,
KOHTO BCE NaK He ca 3aJ’bJDKHTENIHO ChBMECTHMH Y BCEKHM OT THX! OFPOMHO ThpHCHHE
TpH HabAIOOeHHeTO N H3KJIIOUMTeNHA ObP30CT NPH MOCTPOSABAHETO HA XMIIOTE3aTa.
TMocnennoTo e Guilo NpHCHIO HA paHHATE UTocOo(H; IBPBOTO OTKPHBAME B 3HAUUTE/THA
cTeMneH Y KbCHATE aCTPOHOMM Ha AHTHYHOCTTA, HO HHTO elIHH OT OPEBHUTE, C U3KIIIOYeHHE
Moxke 61 Ha ApHcTapX, He € NPHTEXAaBaJjl Te3H ABe JOCTONHCTBAa eNHOBPEMEHHO, KAKTO
He ' e npuTexasat 1 Huxoi oT CpeanosekopreTo. KonepHuk mogo6Ho Ha CBOHTE BEJTHKH
NpHEeMHHMLM € NpuTexkasaj ¥ ABere. ToHl e no3Haj BCHYKO NMO3HABAEMO, CBBP3AHO C
BUOMMOTO ABHMXKeHHe Ha HebecHHTe Tesla no HebecHara chepa, MocpedcTBOM
HHCTPYMEHTHTE, CBIIECTBYBAIH 110 HEFOBO BpeMe, H e CXBaHaJl, de JeHOHOLHOTO BhPTeHe
Ha 3eMATa e XMNOTe3a, 3HAYUTENHO [0-UKOHOMHUYHA OT pasBLPTRAHETO Ha lissiaTa HeGecHa
chepa. Cnopen MOOEpHHTE BBL3TJEAH, KOHTO Pa3rIexIaT BCAKO ABHXKEHHE KATO
OTHOCHTEJIHO, SAHHCTBEHHAT HANpeABK, MPOM3ITHYANL OT XMIIOTe3aTa My, e HeifHaTa
OpoCTOTa, HO TOBa € A0CTA Jajiey OT CXBALIAHWATA Ha HeroBHTe chBpeMeHHHIH. Io
OTHOLUGHHE HA FOAHIIHOTO B'LPTEHE & JIOCTHI'HATO H3BECTHO ONPOCTABAHE, Makap H He
TONKOBA 3a0eNeXNTE/IHO B CpaBHEHHE ¢ IeHOHOIMHOTO BhpTeHe. Konepuux Bee olue ce
HYXOae OT eNMHIUKIIM, Makap M He B CTerde’Ta, B KOATO TE ¢a 3aCTLIIEHH B ITronemeesara
cuctema. Ensa cyen xato KonepHHK oTkpHBa CBOS 3aKOH, HOBATA TeOpHs HOCTHra A0
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NLJHOTO CH ONPOCTABAHE.

B nonmlHeHHe KbM PEBOJIIOLUMOHHHA cu edeKkT BEPXY NpefcTaBaTa 3a BoeneHata
HOBaTa aCTPOHOMHS MpHUTENKABA OUle [Be NOCTOHHCTBa - M'BPBO, NPUIHAHHUETO, Ye
ybeKIEeHHATA, HACNEOEHH OT OpeBHATe, OUXa MOTIM M [a ca IOTpelHyu U, BTopo, ve
U3MUTAHAETO HA HAYYHATA UCTHHA € ThPHeNuBo chhupaHe Ha QakTH, CEUETAHO C IPbH3KH
[pennoNoNeH s 110 OTHOIIEHHEe Ha 3aKOHWUTe, chBMecTUMU ¢ (axTure. Huto enno or
Te3d NOCTOHHCTBA He € Taka IAJOCTHO passuTo y Konepuuk, xaxto e Hanpumep 1pu
HEeroBUTe NPUEMHHUIH, HO TE BeUe ca [O MojsiMa CTeleH HAJIHYHH B TPYAA My.

Hsixou oT xopaTa, kouTo KONEpHHK 3aN03HaBA ¢bC CBOATA Teopus, 6K repMaHCKl
JiyTepany, Ho korato caMusT Jlyrep ysHapa 3a Hesn, ToH ocTaBa mabiaboKo moTpecet.
“Xoparta naBaT yx0, Ka3pa Toi, Ha NpUKA3KHTE HAa HAKAKBB CAMO3BAaH aCTPOHOM, KOHTO
ce cTpeMH ja Jlokaxe, 4e ce BBPTH 3emsTa, a He HeGecaTa WiIH HeGecHaTa TBBDA,
CpHueTo unn 3pesguTe. OH3M, KOHTO Kefae Ja M3rJexIa yMeH, TpAOBRa Aa H3HaAMepH
cucTeMa, KosATo, paszbipa ce, ga e Hail-nobpa ot Bouuky. Tosu GesyMeln HCKa Ia NpenpaBH
IAJaTa acTpOHOMHUYECKA Hayka, Ho CBeToTo nucaHue Kassa, 4e Klcyc e 3anossaman Ha
ClI'BHIETO A CTOM HEMOOBHXHO, a He Ha 3emsaTa.” KanBuH cbImo cpasssa Konepumk ¢
Tekcra: "Owte 1 BeeleHaTa e yTBbpAeHa Taka, OTO Aa He Moxe aa ce moknatu” (ITcanm
93:1), u pp3xnuksa: “Kofi me gpw3He ga mosoxd apTopuTeTa Ha KONepHHK Had TO3H Ha
Ceerus Qyx?”. IIpoTecTaHTCKOTO AYXOBEHCTBO CE € OKA3AJO He M0-Majko TECHOTPBAOO
OT: KATOJHYECKOTO; [IpH BCe TOBa CKOPO Mpel MHCHITA B IPOTECTAHTCKHTE CTPAHM Ce
OTKpHBA Mo-rojiiMa cBobona, Thil KaTO NPOTECTAHTCKOTO nyxoaenc'mo ApUTeXaBa Mo-
MAJIKO MOJIHTHYECKA BJIACT.

KonepHuk He e DI B CbCTOAHUE A Aaje HAKAKRO pellaBallo JoKasaTeCTBO B MOJ3a
HA CBOATA XHIIOTE3a ¥ 3a[bJI0 OCTAHAJ OTPHYAH OT acTpoHOMHUTe. ClieIBALIMAT H3THKHAT
actponom Gun Tuxo Bpaxe (1546 - 1601); Tol samuTapan MeXAMHHOTO MHEHUE, ve
CirbHueTo #t JIyHaTa ce BBPTAT 0KOJO 36MSATA, HO ¥ Y& BCHUKH OCTAHAJH DNUIAHETH ce
BLPTAT okojio CirbHIETO. Bee nak e gaJi ABa CHJIHK JOBOAA Cpellly Bh3Tiefa Ha ApHCTOTEl,
ye Bcuyko Haj JIyHaTa e HeusMeHHO. EQMHUAT oT TsX e mogBaTa npes 1572 r. va nosa
3pe3fa 6es JeHOHOLeH Napajakc, KOATo cliefoBaTelHo TpA6Ba Aa 6bae no-oTHajeueHa
ot JiyHaTa. JIpyruaT qoBOA ce OCHOBaBa Ha HAGNMIONEHHETO HA KOMETHTE, 32 KOUTO GHII0
YCTAHOBEHO, 4e ca ChINo JocTa oThaanedeHn. Truxo bpaxe e sHauuTe/IeH He KATO TEOPETHK,
a kaTo malmoJaTeN, IbPBOHAYAJNHO ITOL [TOKPOBHTEICTBOTO HA HATCKHA Kpaj, a Clef
TOBA: ¥ MOJ ToBa Ha uMmnepaTop Pynond II. Toit nmpaBH 3Be3lieH KaTajor H oTfes3Ba
Hali-Nopo6HO NONOXKEHHETO HA [IAHETATE B MPObIKEHHE HA MHOrO rofAHHK. K'sM kpas
Ha xuBOTA My KenJiep, 1o OHOBa BpeMe Olile MJIaIex, CTaBa HeroB acucTeHT. 3a Kerurep

HaBmonenusTa a Bpaxe ce okaspat OesleHHH. ,»

Kennep (1571 - 1630) e exun ot Hail- -33661exATENHATE anMepn 3a OHOBA, KOETO
YOBEK MOe Oa NMOCTHIHe ¢ Ipiiexanne, Oe3 ga ce. ocjiaHsg NpekajieHo MHOIO Ha
reruanaocTTa. Tolf e IBpBUAT 3HAUNTEIICH ACTPOHOM cJiell KonepHuK, NperbpHa uaeaTa
32 XeJIMOUEHTPHYHATA TEOPHS, KOATO CJie]] HaTpynaHuTe oT Tuxo bpaxe JaHHH ce okasajia
He uak JoTaM NpaBunHo (opmyinpana. Kemnep e moBdAH OT MUTaropedcTBOTO H
CKJIOHEH K'bM JOHAKBIE MOCHEeJOBATEHO CTHHIENOKIOHCTBO, Makap H aa e 6un n1o6sp
npotectanT. Tesu oCHOBAHHS HECBMHEHO Ca JNOTPHUHECH 33 NPeIpasnojloKeHHETO MY
KbM XeJIHOLEHTpHUYHATA XunoTesa. OT HEroROTO MUTATOPEHCTBO BEPOATHO HOE H
IPHCTPACTHETO MY KbM cliefsaHeTo Ha [InaTonosus “Tumeii” B NpefNONOKESHUETO, He
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KOCMHUECKO 3HaueHHe TpAGRA fa ce MPUIHCBA HA NeTTe NPaBMIHY FeOMEeTPHYHNA TeNa.
Toit rit npuiara NpH o6MUCNAHETO HA PASIMUHH XHIIOTe3U K Half-HAKPas MO WACTIHBA
ciyvajivocT egHaTa OT TAX npopalboTsa.

TonsaMoTo 3naueHne Ha Kensep ce OBKH HAa OTKPUTHTE OT HETO TPH 3aKOHAa 3a
IBIKEHHETO Ha miaHeTHTe. JBa OT Tax Toll my6nukysa B 1609 r., a Tperns - B 1619 r.
HeroBusT MpbB 3aKOH INIACK: MIAHETHTE ONUCBAT ENMNTHYHN OpOHTH, B efunHus (okyc
Ha koiiro ce mamupa CirbHUEeTO. BTOPHAT My 3aKOH IIacH: TOBBPXHUHANTE, OMMHCBAHA OT
mpaBata, cBBLp3Balla ManeTaTa ¢bc CIBHIETO, 32 PABHH HHTEPBAJIM OT BPEME Ca PABHHA.
TpeTHAT My 3aKOH INIACH: KBAZpaThT Ha Nepyuojia Ha 3aBBLPTBAHE HA NafCHA IJIaHETa e
nponoplyoHajien Ha kyGa Ha cpefHOTO i pascTosHue A0 CHbHLETO.

Bu Tpa6Bajo ga ce BHECAT HAKOH Pa3sCHEHHMA OTHOCHO BAXXHOCTTA Ha TE3M 3aKOHH.
Ilo BpeMeTo Ha Kennep nbpeuTte ORa 3akoHa GHIH [OKayeMH caMO IO OTHOWIEHHE Ha
Mapc; KONIKOTO [0 OCTaHAJIHTE IUTaHETH, HabmoAeHnATa ¥y nof0GHH, HO He I0TOJKOBA,
ve Ja r'M AoKaxaT onpefeieHo. M3sMuHano gocra Bpeme, npefn Aa Gbae yCTaHOBEHO
pellaBalOTO NOTEbPKAEHHE. ‘

OTKpHBAHETO Ha MBPBHA 3aKOH € M3MCKBANO MHOIO MO-TOJIIMO YCHIHE 3a
ocsoBoxpaBane OT TPAOULIHATA, OTKOJKOTO 61 MOI®BJl Ja CH NPEACTABY ChBPEMEHHHAT
yoBek. ENMHCTBEHOTO Hello, 10 OTHOLIEHNE HAa KOSTO BCHYKH aCTPOHOMHM GHIIH €IMHHH,
6HI0 KPBroBOTO MK CLCTABHO KPBroBO ABHXeHHe Ha HeGecHuTe Tena. KoraTo ce
YCTAHOBHJIO, Y€ KPBroBOTO OBHXeHHe He MoXe Aa offACHH miaHeTapHUTE OBHXEHHA,
TNPUIOKHAN enunukiuTe, (ENAIAKE] e KpuBa, ouepTaBaHa OT TOYKA BBPXY AalneHa
OKP'BAKHOCT, KOATO Ge BLPTH N0 Apyra okpbxHocT). Korato obave nabmoneHnaTa cTapar
1O-TOYHH, Ce JOCTUra 40 M3BOAA, Ue CHCTeMATa OT eMHMIMKITH Hagalu Moxe Ja o6acHH
uesectobpasno paktute. KenneposaTa xunoTesa, KaKTo yCTAHOBHJI CAMUAT Toil, 6Bia B
MHOTO 110-6JIH3KO0 ¢HLOTBETCTBUE ChG 3aMMHCHTE Ha pasNofoXeHneTo Ha Mapc, OTKOKOTO

‘[Ironemeesara 4 nopu OT Tasu Ha KonepHuk.

TlogMenAHeTo Ha OKPBHKBOCTHTE C &THIICH AOBEXAA IO H30CTPAHETO HA €CTETHYECKHTE
NPHCTPACTHSA, BIACTBAIK HAZl ACTPOHOMMUATA oT BpemeTo Ha [Tutarop. OxpBXHOCTTA €
cbBbplieHa GHrypa u HeGecHuTe cepu ca CHBBPIIEHH TeNa - ChIMMHCKH GoXecTBa, U
nopu IInatos u ApHcToTed I'm cBBLP3BaT TAcHO ¢ Gorosete. Warnexpalio cbBceM
€CTECTBEHO CHBLPLIEHHTE TeNa 1A ONUCBAT ¢BBLPIIeHH durypu. Ole noeeve ve ciief
kaTo HebecHHTE Tena ce ABHAKAT cBoBOAHO, 6e3 Ja ca TAACKAHNE HIIM TETJIEHH, IBHXKEHNETOo
uM TpibBa na e “ectecTBeHo”. OTTyk Beue He € TPYAHO fa Ce MPEANOJIOXH, Ue
OKPBHKHOCTTA HMa HENo eCTeCTBEHO, JOKATO eJINcaTa - HHmo. [lo Takhe HavuH ce e
HaNoXWio Aa 6bOAT MPEOTONEHH MHOXECTBO MPEAPA3CHABLH NPEAH MLPBUAT 3aKOH HA
Kennep na 6boe npuer. Huto eans oT apesHuTe, 10pH W Apuctpax ot Camoc, He e
npeARMk AN nogobHa XUIIOoTesa.

BTopuaAT 3ak0H ypexAa MPOMEHJIHBATA CKOPOCT Ha ABMXEHHWe Ha NaaHeTaTa B
PA3MMUHHTE TOUKH OT HeifHaTa opbuTta. Ako S e CibHIETO, a Pl‘ P,, P, P, uP canopennn
TIOJIOXEH Hs HA MJIAHETATA Pe3 PABHH HHTEPBAJIH OT BpeMe - Ia peueM mpes equH Mecel]
- 3aKOHBT Ha Kennep rmacn, 4e nosspxuuHuTe Ha cekropyre PSP, PSP, P SP . u PSP,

ca eJHaKBH. B Tak®bB ciyyail muaHeTaTa ce OBHXU 110-6bp30 B GinzocT Ao CAbHOETO B

no-6aBHo, KOraTo e oTAaJeyeHa oT Hero. ToBa ¢BLIO H3MNEXAANO OTPECABAILO; 3AILOTO
miaHeTHTe OHAN CMATAHA 34 HELIO [FPeKaNieHO BENHYECTBEHO, 34/ ia ce BTYPBAT 110 HAKOE
Bpeme UK Aa ce BaBAT Mo Apyro.
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TpeTusAT 3aKOH € BAaXEH, 3alll0TO CPABHSBA NBWKEHHETO HA PasiUUHHTE NIAHETH,
[OKATO MPEeIXOSHHTE Ba CE 3aHUMABAT C IJIAHETHTE NOoeHHIMIHO. T PETHAT 3aKOH rIACH:
aKO T € CpelHOAPHTMETHYHOTO pa3CToAHHE OoT AajeHa mnaHera go Cmernero u T e
NPOLBIKHTENHOCTTA HA HeHHATA FOHHA, TO T, pasfesieHo Ha T, e eHO H CBILO YHUCIO 32
pasNUYHUTE NIAHETH. TO3M 3aKOH OCHrYpABAa NOKA3aTeJCTBOTO (IO OTHOIIECHHE Ha
CnsHueBaTa cucTeMa) Ha HroToHOBHA 3aK0H 32 06paTHONPONOPLMOHAJIHUS KBAAPAT PR
rpasutaudsTa. Ho 3a Hero uie rosopum ciiefl Majko.

Tanuneii (1564 - 1642) e gaii-BenMKUAT OT CH3NATEIHTE HA MOJEPHATA Hayka, ako
u3KoYIM Moxe 6u camus HroToH. PoleH e ensa I He B [eHS, B KOHTO yMHpa
Miikeas KeIo, H yMHpa B TOQHHATA, B KOATO ce paxaa Hioron. Manaram Tesu daxTu
CHEHAHO Ha BHEMAHHETO Ha OHe3H (AK0 HMa TakiBa), KOMTO BAPBAT B METAIICHXHKATA.
Tajuneil e roiasM KaTo acTPOHOM, HO e Moxe OM olle NO-3HAYHMTEJICH KaTo
OCHOBOITOJIONHYK HA AUHAMMKATA. _

Tanunell e IbPBOOTKPHBATENAT Ha JHAYEHHETO HA YCKOPeHHETO B NUHAMHKATA.
“Yckopenre” o3sHauaBa U3MEHEHHE HA CKOPOCTTA MO TOJEMHHA; Taka AaleHO TANO,
JIBUOKEIIO Ce MOCTOAHHO B KP'bT, IIPUTEKABA BHB BCHIKY ClydaH HEHTPOOEKHO yCKOpeHHE.
B myxa Ha OSIIOMpPHETHA [O OHOBa BpeMe e3nk GMXMe MOLJH Aa kaxeM, 4e TOH e
pasriexaal MOCTOAHHOTO ABHXEHHE [0 [PaBa JHHHA KATO eQUHCTBEHO “ecTecTBEHQ”,
He3aBYCHMO JaJH e Ha 3eMaATa wiu Ha HeGeto. [Ipremano ce e 3a “ecTecTBen0” HeGecHUTE
TeJia [a ce OBHOKAT B KPBI, 4 3eMHUTE IO [IPpaBa JIHHHA; HO NBIDKSIIHTE C& 3¢MHH TeJla,
KaKTO Ge e CMSATalio, TOCTENeHHO Cnupany fa ce OBHXAT oT caMo cebe cu. ammieo
TRBPAAT, TPOTHRHO HA TO3H BB3TJIE/, Ue BCAKO TAJO, OCTABEHO 6e3 BLHIIHO BB3AcHCTBHE,
1€ TPOABIIKH A2 Ce JBUKH 10 paBa JIMHHUS H TO C IOCTOAHHA CKOPOCT; BCAKO H3IMCHEHHE,
610 HA CKOPOCTTA KM HA [IOCOKATA HA JBIKEHHeTo, TpADBa fa ce 06ACHABA KaTo Cile-
GTBHE OT JeHCTBHETO Ha HsKkakBa “cua”. Tosu nprHUuUN e popmynupan ot HioToH kaTo
“I'bPBH 3AKOH HA IBHXKEHUETO”, HAPUYAH OllE M 3aKOH 32 UHEPUHATA. e ce pppHA KBM
HEro Mo-KbCHO, A cera 61 TPABGBAIIO fa ce clipeM M0-NofApobHo Ha oTkpuTHATA Ha Faymiei.

[anuneif e IbPBOOTKPMBATENAT HA 32KOHA 32 MAAWIATe Teda. To3H 3aKO0H, 3a/aBall
NOHATHETO “yckopeHue”, e upenelHo onpocTen. Tol ryiacy, He KOraTo JafieHo TAI0 naja

cBOBOAHO, HECOBOTO YCKOpEHHe € MOCTOSHHO, aKo ce mpeHebperHe, pasbupa ce,

[l CTBHETO HA CBOPOTURJIEHHETO, YIPAKHABAKO OT BB3AYXA. OCBEH TOBA YCKOPEHAETO
e eJHO M CHLIO 32 BCHUKH TeNa - I 3a JIeKUTe H 3a Texkure, JlokasaTeJcTBOTO HA TO3H
3aKOH B HErOBATA LANOCT GUIO HENOCTIKHMO NpeiH U300peTABaAHeTO Ha BB3AYIIHATA
TIOMIIa, KOeTO CcTaBa HAKbLIAE KbM 1654 r. Torapa ce OTKpHBa BBIMOKHOCTTA Aa Ce
HaBMIOOABa NAAHETO Ha TeNAa B IPAKTHYECKH eBAKYHPAHO IPOCTPAHCTBO U C& YCTAHOBABA,
Ye e[(HO PO Naja ChIIO TONKOBA 6BP30, KOIKOTO | Napye 0ioBo. OHOBA, KOETO Famuanefi
OKa3Ba, €, 4e MEXKAY rojleMHTe W MalKy CTPYNBaHHA OT €[HO U CHINO BELICCTBO HE
ChIECTRYBA H3MepHUMa pasiinka. [Ipenu ToBa ce e CMATANO, Y& TOJEMHAT KBC OJIOBO 6u
nagHan no-Gbp3o oT MAJIKOTO Kbeue, HO ['ajaielt oka3pa OMATHO, Y€ HellaTa e CTOAT
TouHO Taka. i3MepBaHeTO [0 Heropo Bpeme OuJIo A0CTA AaIeY OT PEUU3HOTO 3SaHHMAHNE,
B KOETO Gé & IPeBhpHAJIO BIOCIecTBYE. Bpnpexn ToBa Tolf JOCTHra [0 BEPHHA 3aKOH 32
najaHeTo Ha TeNaTa. . ‘

- Tanusieil M3y4aBa CHUIO TAKA B METAJIHUTE OPBIKUSA, NPEACTABIABALLIN OCOOEH HATEPEC
3a HeToBHa paloTropaTej, OAyKa Ha Tockana. Mucieno ce e, 4e H3CTPENAHUAT
XOPU3OHTANHO CHAPSAL Lie POLBIDKH A €& ABKKH XOPHIOHTAHO H3BECTHO BPEME, GJIe/

CBemsm na pusukama -1/99




KOETO BHE3ANHO Lie 3aToule Ja Naja BepTHkaaHo. [amiiiell Nokasa, 1e ako ce H3KI0uy
CBIIPOTHBJCHHETO HA Bh3MyXa, XOPHIOHTAIHATA CKOPOCT Lle OCTAHE IOCTOSHHA B
ChOTBETCTBHE ChC 3aKOHA 32 HHEPUUATa, HO e ce ﬂpHﬁaBH H BEPTHKAJIHO YCKOpEHHe,
KOETO Lile HAPACTBA CHOpel 3aK0HA 3a NalaliuTe Teja.

Tanuieil GHI peBHOCTEH NPHBLPKEHUK HA XeJHOoLeHTpiuHaTa cucTeMa. [loaaspikan
KOpECNOoHOCHIUA G KCIIJ'ICp u OHJ B TedeHHE Ha BCUYKH HEeroBH OTKPpHTHUA. CJ'(C}], xato
YyN, 4e HAKaKbB XoJjaHiel m3o6peTua Teneckomn, 'amuell Bequara cryiofmi cBof H ¢
HEro HanpaBuji Pejl BAXHYU OTPHTHA. Y CTaHOBABA, 4e MIEUHHAT MBT C€ CHCTOU OT
MHOXECTBO OTHeNHH 3Be3nu. Habnonasa dasute Ha Bewepa, kouro Konepruk
Tpeanoaara B CBOATA TEOPHS, HO KOUTO OCTABAT HEAOCTBHIHM 32 HEBBOPBKEHOTO My
oxo. Tanuyei oTkpusa ¥ cbTHHNMTE Ha FOMHTEp, KOUTO B UeCT Ha cBOA paloTomaren
napuya “sidera medicea” (MemuuneBy 3Be3fH). Y cTAHOBABA ce€, Ye Te3H CIBTHHUM Ce
TMOAUMHABAT HA KelUIepOBHTE 3aKoHH. Bn3uukBa obaue egna TpynHocT. [loTorasa
CBINECTBYBAJIM caMo cefeM HebecHHu Tejla - neTTe ianeTH, CrsHIETO B JlyHaTa. A ceniem
e cBemeno umcio. He e nu Ilabat cenmusar aen? Huma He cBbIjecTByBaT
ceIMOpA3KJIIOHEHHTE CBEIHUIY U celeMTe WBPKBH Ha Asua? KakBo GH MOIJIO B TAKbB
cayuail fa e no-uenecpobpasno or ceneM HebecHn Tena? Ho ako npubasuM M 4eTUpHTe
JyHd Ha HOnuTep, UHCIOTO ¢TaBa ¢AHHALECET - YHCNO 0€3 HHKAKBM MHCTHYHH
npuchHEOCcTH. Ha ToBa 0CHOBaHHE TPAAHIHOHAINCTHTE OTPHYAT TeJleCKONa, OTKAa3BaT
LA THejaT mpe3 Hero H TBBLPAAT, Ue OTKPUTOTO MOCPENCTBOM Hero e sabiyxeHue.
Tanuneo nume Ha Kemnep ¢ xelaHueTo OBaMaTa 3aefdHO Ja Ce NOCMEAT Haj
“coupmunaTa”. OT MO-HATATHUIHOTO ChABPKAHHE HA MICMOTO MY CTaBa HeABYCMHCIIEHO
ficHO, ue “cOupmunaTa” ce chCTOH OT Ipodecopl no Gunocodus, KOATO ce ONUTBAIH A
TIpPOTOHAT IONUTEPOBYUTE JIYHH, Npubarsaiixy 1o “nycTOCHOBHH HOBOAM KaTo Aa ca
Marg4ecky 3aKJIHHAHUA", ' :

KaxTo e usnectyo, I'anuneii e ocbaen ot MakBusunusTa nupeo npes 1616 r., B sakpuT,
a clie]l ToBa npe3 1633 r. 1 B Iy6IH4eH npoiec, KaTo BB BTOpHA cayuail Toil ce oTpuua
U ofemaga Beue HUKOra da He TBBPIN, e 3eMATA ce BBPTH MO KAKLETO U Aa GUJI0 HAYHKH.
VBxBU3HUMATA NOCTArAa NBJIEH YCIEX B MOrpomMa Ha Haykata B Mtanus, koato 6Guna
IIPOrOHeHa OT CTPaHaTa 3a Bekose Hanpen. Ho Bce r1ak He yonsia oa NONPevH HA MbXKeTe
Ha HaykaTa [a CJie[BAT XeJIHOUEHTPHUHATA TEOPHA U C INYNOCTTA CH NPHYHHUIA rosMa
Bpeaa Ha UbpKBaTa. 3a LIACTHE CBLIECTBYBANH MPOTECTAHTCKHUTE CTPaHH, KbAETO
JYXOBEHCTBOTO, Makap W NETHMMHO Oa CbCHIE HayKaTa, OMJIO GE3CHIIHO Ja NOCTHTHE
KOHTpOJI HAJ AbPKABATA.

Hioron (1642 - 1727) mocTura OKOHYATENHOTO U IMBJIHO THPXKECTBO Ha HAayKaTa, 3a
xoeto Konepunk, Keruep u Tamaneii sede ca nponpasumy mbTa. KaTo Haxoxaa oT CBOHTE
TPH 3akOHA 33 ABHXEHHETO, IBPBUTE ABA OT KOHTO Nb/kH Ha Tanuseil, Toit mokasna, ue
TPHTE KEIUIepOBH 3aKOHA Ca PABHOCHJIHH HAa TEBPAEHHETO, Ue BCAKA IJIAHETA B'HB BCEKH
MOMEHT HpHTeXaBa Mo nocoka Ha CIBbHLUETO YyCKOpeHHe, KOETO ce MPOMEHH
. 0OpaTHOMPONOPUHOHAIHO ¢ KBaApATA HA PA3CTOSHHETO OT Hest Jo CarbHueTo. Crienpaiika
- cbwaTa popmyna, HioTon nokassa, 4e yckopenneTo kM 3eMata # CrbHIETO 06ACHABA

ABIKEHHETO Ha JIyHATA U Ye yeKOPEHUETO Ha NaJAllHTE TeJIa BbPXY 3eMHATA [OBBbPXHOCT
€ CBIIO Taka CHOTBETHO C TOBA Ha JlyHaTa cnopen 3aKkoHa 32 06paTHONPONOPLIMOHAIHUA
kBazpaT. Toil onpeaesis “caiara” KaTo MPHYAHA 3a POMAHATA HA ABHKEHHETO, CHPEY
yckoperueTo. [1o Taxbe Ha'uH Tol 106MBa BB3MOXKHOCT Ja (hopMysHpa cBOs 3aKOH 32
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pceobmoTo npuTternade: “Beiko TAJO NpHBIWYA BCAKO APYro TANO ¢he cHIA,
NPONOPLHOHAIHA HA IPOU3BEJCHNETO HA TEXHUTE MACH ¥ O6PaTHONPONOPIUOHAJIHA Ha
KBaApaTa Ha paszcTosHUeTo Mexay Tax”. Tasu popmMyna My 1aBa BE3MOXHOCTTA 12 U3BEE
BCHYKO B ILJTAHETAPHATA TEOPHA: OBIXKEHUETO Ha INIAHETATE U CI'LTHULUTE UM, OpOHTHTE
Ha KOMETHTE, NpUJIUBUTE U oTNHBUTE. Ilo-k'beHO ce okasBa, Ye OPH He3HAUHTENHHTE
OTKJOHEHUS] OT CAHINTHYHUTE OpOHUTH MoraT pa ce M3genar oT HiOTOHOBHSA 3aKOH.
T1piecTBOTO OHIIO TOJIKOBA MIBJIHO, Ye ChIIeCTRYBasa onacHocT HI0TOH 1a ce IpesbpHe
B HOB ApHCTOTEN M [a Npenpedd OI'bTH Ha Hanpenbka. Expa wsn Bek cied CMBPTTA MY
yueHuTe B AHTJIMSA YCIABAT [1a C€ OTHPCAT OT ABTOPHTETA MY IO Takapa CTelleH, 9e ia ce
OCMEJIAT [A HAIIMINAT aBTOPCKH TPYH BBPXY TeMH, paspaboTBaHd OT HEro.

CeneMHafeceTH Bek e 3a0eflexUTelIeH He caMo 32 ACTPOHOMHUSATA ¥ JHHAMHKATA, HO
H B ped OPYTH HAYYHH OTHOIIEHUS!.

Heka oTHaualJio ce clipeM Ha HAYYHHA HHCTPpYMeHTaNu3bM. CHOXKHHAT MUKPOCKOT €
H306peTeH MAJIKO NMpeln Ha4agoTo Ha Beka, kM 1590 r. TeneckonsT e usobpeTen npes
1608 r. oT equH xosanger Ha ume Jlafinepc, makap 4e lannneil e To3H, KOHTO 32 IPHB
I'BT FO NpHIara CepHo3HO ¢ HayuHa neJt. [anufeit uso6peTaBa 1 TepMOMETbPA HITH ITIOHE
M3rJeXAa MHOTO BEPOSTHO TOM Oa e Hanpasust ToBa. YueHuksT My Topuuenn uzobperssa
Bapomerspa. [epruxe (1602 - 1696) nsobpeTspa pp3ayliHaTa nomna. JacoBHHKBT, IPU
BGE uUe He NPEeJCTaBiABA HOBOCT, ¢ Ja rojsMa CTelNeH YChBBPIIEHCTBAH Npe3
cemeMHaZeceTH Bek Hail-Beue upes paspaborkute Ha [ammeif. Brarogapenne na Tesu
H306peTeHHs HayYHOTO HAbIIo feH e CTaBa MHOTO NO-TOYHO M BCeoGXBATHO, OTKOJKOTO
B KOATO ¥ Aa € OpeJxo[Ha eroxa. ~

OcBed acCTPOHOMHMSATA M AMHAMMKATA 3HAUMTENHH Yorexn Genexar U Ipyry KIOHOBE

ma HaykaTa. B 1600 r. xunGepr (1540 - 1603) nybaukysa cBOs SHAMEHHT TPY/ 38 MATHHTA.
Xapsu (1578 - 1657) oTkpusa xpeBooOpalleHHeTo U MyOauKyBa CBOSTO OTKPUTHE Mpe3
1628 r. JIboBenxyx (1632 - 1723) oTkpuBa CHepMaTO30MANTE, MaKkap 4e ApYyr eOHH MBK,
Iedan Xam, ru e OTKpHII Hali-BepOATHO HAKOJIKO Mecena Mpefu Hero. JIbOBeHXYK OTKpHBA
I IPOTO30aTA HJIH eAHOKAETHYHUTE OpraHu3MK H JopH Baxrepuara. Po6ppT Boidn (1627
- 1691) 611, KaKTO HU yvuexa KaTo Jella, “6ama’m Ha XMMHATA W cHH Ha rpad Kopxcxn
B Hall{ QMM TOil e M3BECTeH IVIaBHO GhC CBOA “3akoH Ha Boin”, koiTo rmacu, 4e “B
NalleHo KOJIHUeCTBO a3 IpH JaaeHa Temnepa'rym HajsrageTo e 06pATHONPONOPUMOHAIHO

Ha obema™. ,

Bce omle He CbM CIIOMEHA] HHILO 32 MocTHXeHHATa B obmacTTa ‘Ha YHCTATA
MaTeMaTHKa, 4 Te CA HAMCTHHA 3HAYHTENHH M B IO-TOJIAMATA CH YaCT - pellaBally 3a
Hanpenbka Ha (usukara. Henep npaBu cBOeTO OTKPUTHE - JIOTAPHTMHUTE, NIPE3 1614 r.
KoopauHaTHaTa reoMeTpHA € pe3yiaTaT OT TpyHa Ha HAKOJKO MaTeMaTHLUH:OT
celeMHAECEeTH BEK, cpell KOHTO ¢ Haf-rojiaM mpuHoc e Hekapt. [uepeHunastoTo 1
HHTErpajHo.cMsiTaHe € H3HAMEPEHO OT HroToH 1 JIait6uun, paboTIIH ChBCEM HE3aBHCHMO
eqUH OT JpPYyr; TO € OCHOBHHUAT MHCTPYMEHT B [OYTH BCHYKH pa3felld Ha BACHIATA
MartemaTuka. Topa ca Hal-3a0eleKUTeNHITE IOCTHHEHNA B UACTATA MATEMaTHKA, OCBEH
TAX UMA K MHOXECTBO [pYI'H, KOHTO Ca TBbPJE BaXKHH.

PesynTaTsT OT UAJIOCTHHS HaydeH TPYH, KOATO pasryieflaxMe, ce 32KNI09ABA B THIHATA
IpOMSAHA Ha CBETOYCEIaHeTO Ha o6pa3oBaHUs HOBEK. 1 axo B HauaJIOTO Ha BeEKa Cbp
Tomac BpayHu e yuacTan B chaeGHH NPOLECH 3a BELIEPCTBO, TO KbM Kpasi Ha ObLIAA
Bek mogo6Ho Hemo e 6uio HeMucaumo. [lo BpemeTo Ha llexcnup koMeTHTe ¢a Bee OLie
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nonuu6u. Crep my6muxysaneTto Ha HiotososuTe “Principia” npes 1687 r. cTaBa H3BECTHO,
e Tojt u Xaneil ca M3LMCTIIK OpOUTHTE HA HAKOH KOMETH H Ye Te CbUIO, NOJ06HO Ha
[AHETATE, ce MONUAHABAT HA 3aKOHA 32 IpABHTAIMATA. BCEBIACTHETO HA 3aKOHA ce
BB3UAPABA HaJl YOBEIIKOTO BhoDpaXkeHne M IPaBH HellaTa oT pOAa Ha MarbOCHHECTBOTO
#l BelepcTBOTO HebeposTHU. [Ipea 1700 r. [yXOBHUAT CBETONIEA Ha 0Opa30OBAHUS HOBEK
¢ HambaHO MognepeH. [Ipes 1600 r. Toli e Bce olle, ¢ HAKOH MHOIO peNKH H3KITIOHEHHs,
npeobaafaBamo cpeAHOBEKOBEH., ,

Ille ce omuTam B OCTABAIHTE IO Kpas Ha DJIABATA CTPaHMLH a H3JIOXa HAKPATKO
(punocodekute y6exaeHus, KOUTO SBHO MPOU3THYAT OT CeleMHAIECETH BEK.

IIspBOTO Hewlo, koeTo 61 TpabBao aa oTleliexnM, € NOUTH IBJHOTO OTCTpaHsBaHE
Ha BCHUKM cjlely OT aHMMH3BM OT (QH3MUecKuTe 3akoHH. J{peBHHTE rbpuy, 6e3 Aa ca ro
H3pa3fBa{ HeABYCMHUCHEHO, OYEBHIHO ¢a MHC/IENH CNOcOOHOCTTa 38 ABMXCHHE KATO
NpHCHLIA HA KHBOTA. 3NPaBOMHCIIEIIMAT HAOMIONATEN € C BNEYATIICHHETO, Y& MHUBOTHHTE
ce IBMXKAT caMH 1o ceBe ¢H, AOKATO MBbPTBaTa MaTepHs ce 3a[BIDKBA eHHCTBEHO NOJ
NpHHYATA HA HAKAKBA BBAIIHA ciia. JlylnaTa Ha XHBOTHOTO IPH APUCTOTEN IPUTEkaBa
pasiuYHK QYHKIHHA, eSHa OT KOUTO € [a ABMXH TanoTo. CiABHIETO H MIAHETHTE cropen
rpBLLUKOTO CXBallaHe ca Hall'bJIHO NMOAXOAAmMM 3a 6Orose WIH MOHE €A IBHXEHH M
HATpaBJIABaHH OT Gorobe. AHaKcarop He MHCIIH Taka, HO Toll € 6un cmsATaH 32 6e360XKHHK.
JeMOKpHT CBUIO He MHcJeN Taka, HO Omy npeHeOperHaT OT BCHYKH, OCBEH OT
enmkypeiiiTe B monsa ga [Inatod 0 ApHeToTen. ApucToTeeBUTe 44 WK 45 HENONBHKHA
ABUraTenn ca GoxecTBeHH OYXOBE M Ca OCHOBEH HM3TOYHHMK HA BCHYKHM IBHXKEHHS B
HebecaTa. OcTaBeHO caMo Ha cefe CH BCAKO HeolylIeBeHO TAJNO OBp30 HOCTHra [0
HeNOABHXXHOCT; CJIeOBATE/IHO AeHCTBHETO Ha OyllaTa BHPXY MaTepmsiTa TpA6Ba ma e
NOCTOSIHHO, 34 Ja He ce IPeKpaTapa ABMKEHUETO.

Bouuko Tosa ce TIPOMEHSA OT I'BPBHA 3aKOH 3a ABHXXEHHUETO. Besxusnenara MaTepus,
cllel KaTo e Bewe 3a/iBHKeHa, 1e NPOIbJDKHA Na ¢ ABHKH BEYHO, JOKATO HAKOS BBHILHA
npaurHa He A crnpe. OcBeH ToBa ce OKaiBa, Ye BBHIIHUTE HNPHUYHHHU 3a NMPOMAHA Ha
JIBHXEHUETO ca caMH 110 cebe ci chIllo MaTepHaJ Hi HaBcidKble, KbAETO ca KaTeropHYHo
ycTanosumMin. CiupHUeRATa CHCTeMa BBB BCEKM ciyvail 3amasBa JBUXKEHHETO CH
fnaromapeHne Ha coOCTBEHATA CH HHepLUA ¥ coOCTBEHNTE CH 3aKOHHM ¥ He Ce HYXIae OT
HAkakBa BBHUWIHA HaMeca. Ilo Tosa Bpeme BBIMOXHOGTTA ['ocnon ga e 3afBHXKHI
UAJOCTHHA MeXaHH3IBM BCE Ollle ocTaBajla BepOsATHa; [laHeTHTe crniopel HroTon ca
II'bPBOHAYANHO 3aABHKeHH OT Boxusara prka. Ho cnen kato Toil e Ranpasun ToBa U e
NOCTAHOBHJI 3aKOHA 3a TPaBHTANMATA, BCHYKO DPOXBIKHIIO OT camo cebe cu, Oes
HeoOXONHMOCT OT HoNbIHHTeNHa OoxecTBeHa HaMeca: Korato Jlannac momycka, we
CBHUIHTE TEe3H CHJIH HeHCcTBAT NMOHACTOAEM H MOXe Aa ca NpHYHHUIN obocobsBaHeTo
Ha mua"eTHTe oT CirbHueTO; BoXueTo yuacTHe B IPUPONHUA X0 € H3TIHACKAHO Ha olle
no-3afed Iuiad. Tolt 6 Morsa fa octade kato CHTBOpPHTEN, HO HOPH M TOBA € AOCTa
CBMHHTEJIHO, [OKOJIKOTO HE € MHOTO SICHO JAJIM CBETHT MMA HAKAKBO HAYAI0 BBLB BPEMETO.
Makap nosedeTo MbXKe Ha Hayxata ga O6unu obpasen 3a HaOOXKHOCT, CBETOTNENBT,

TpeASaras oT TEXHUTE TPYIORE, U PASPYIIMTENEH 32 OPTONOKCHSATA i TEOJI03UTE CHBCEM

OCHOBATEJIHO H3TIHTBAaJIH Hey,[l06 CTBa. : :

,ﬂperTO CleNCcTBHEe, NPOU3THYAILO OT pa3BUTHETO Ha HayKaTa, € )l'b.HGOKOTO
W3MeHeHHe B CXBalllaHeTO 3a MSACTOTO Ha 4oBexa BLB Bcejenara. B CPEeQHOBEKOBHNA
cBaT 3emMaATa Gujia B LIeHTBPa Ha HebGecaTa ¥ BCHUKO 6HIIO HeJICHACOYEHO KbM YOBEKa. B
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Hiortouopus cBAT 3emATa Ouia Malka NmjaHeTa Ha eHa ofUKXKHOBeHa 3Be3na;
ACTPOHOMHYECKHTE PA3CTOAHUSA Bede Gunu ToKoBa HEOOXBATHU, W€ B CPABHEHHME C TAX
3eMHOTO KBJ00 H3NIeX a0 He Mo-rojIiMO OT BpbXye Ha TOmuiAKa. M3rexnano HarbIHO
HenpaBAonofoOHO HEAUAT TO3M OrPOMEH MeXaHH3BM Ja € CbTBOpeH 3a 6jaroTo Ha
usKxakpM ApeGHy Ch3aHUA BBPXY ToBa Bphxue. Omme nopeve 4e elechobpasHoCTTa, KOATO
OT BpeMeTO Ha APHCTOTEN [IPeCTaBABANA HEPAIAENIHA YACT OT CXBALIAHETO 34 HAayKaTa,
¢ mporoHeHa OT HayYHaTa mpouenypa. Bee ome Bcexu 6u MOTBJ na BApBa B
chUIECTBYBAHETO Ha HeGecHUTe celieHHs U Na BB3XBajisBa bora, HO Hukol He 61U MOTBJ
[1a CMECBA TAa3| BAPA ¢ ACTPOHOMHYECKOTO H3uncIende. CpeTsT 61 MOrbJl Ja IpHTEXKABA
HAKAKBA L&, HO IeJINTe Beue He MoraT jJa 6baaT ofekT Ha HayuHOTO ofsfcHeHHe,

KonepuuxopaTta Teopus 61 Tpabeajio Ja cMa3Ra YOBELIKATA FOPAOCT, ala BCBIIHOCT
ph3OeficTBHETO W OUI0 HAIIBJIHO NPOTHBOMOJIOKHO, ThH KaTO ThPXKECTBOTO Ha HaykaTa
BB3IHUTHAJIO YOBEKA. Y MUPAILHAT aHTUYeH cBAT Oun 06/1alal OT YyBCTBOTO 34 IPEXOBHOCT,
ynero Gpeme 3aBermai Ha CpenHosekoBueTo. [la o cMuper npea bora 6uio eHOBPEMEHHO
{ [IpABEHOCT, H PENNA3HBOCT, Thi kaTo bor Rakassa ropaocTTa. EnnaeMis, HaBOJHEHHMS,
3eMETPECeHHs, TYPLH, TATAPH M KOMETH XBLDJISIIH B CMYT XopaTa oT GesnpocBeTHUTE
CTONETHSA W Te UYBCTBAJIM Te3H PeallHil Ml 3aliamuTe Y snomactus. Ho sa Hoseka Guno
HEeBB3MOXKHO Ja OCTAHE CMHPEH Cliefl TOCTHTAHeTO HA TAKOBA ThPXKECTBO:

“[Tpuponara u HelHUTE 3aKOHH Peue Bor: “Ila 6ae HioTon”,

B Mpaka ce Tasxa. , ¥ CBETJIMHH cBeTa o0Jysaxa”

ChbllecTByBaNH, pasbupa ce, i MHOXKECTBO APYTH NPHUHHH 32 CaMOLOBOJICTBO.
TaTapuTe GHIM OrpaHHveHN B A3Hs, a TYpUHTe IpecTaHAH na GeaaT samnaxa. Kometnre
6u1d ykpoTeHH oT Xajeil, a KoJKOTO O 38METPECEHUATA, MaKap ¥ 12 He B1LTH To-MAaJIKO
CTPAXOBUTH, CE& OKa3alM JOTOJKOBA HHTEPECHHM, Y€ MBKETe Ha HaykaTa HAaJH
CBKANABANH, Ye BCe olle MM HMa. 3anagdoeBporneiinure 6bp30 3aboraTaBajiu H ce
NPEeBLPHAIH B TOCIOIAPH Ha LEJTHs cear, 3asnageni Cepepha n FOxuna Ameprka, 6un
BceMOrblIH B Adpuka u Uuans, nountanu B Kutaii u BII'EXBAJIM CTpax y anowiuTe. Korarto
X'BM BCHYKO TOBA ce NMpHBaBM U THPKECTBOTO HA HayKaTa, Beue He H3TJIEKIa TOIKOBA
CTPAHHO, Ue MbKETe OT CEAEMHA/IECETH BEK CA Ce UMAJIA 32 CIABHU JIIO/E, A HE 32 OKAAHH
rpeLlHHUIH, 32 KAKBUTO BCE Ollle ¢€ NPESACTABSIIM B HENISJHUTE AHM. E

i Mo Bpemero, korato 3anousa CryneHara BOAHa, bopTpasa Pocen W3HAcAN REKUUA BLDXY |
| HOMMTUKaT B AHrIvs. Toit KaTO 6Mn NesMyYap, Tol ChBCeM He Bun npuet Ao6pe B koHcepsatusex |
| Kewcku KNy6: namuTe ro OBKPLKUMA W 3arIOYHANY 4 O aTaKyBaT ¢ KaKBOTO /M NONaAHano B pelieTe. |
| BopurapabT, KOWTO Bun aHrUIACKV KEHTBAMEH, He xenaen fa 6b);\e rpy6 ¢ HamuTe Y ChLUEBPEMEHHO i
Tps6Bano fa npeanasy Pucen ot Tax. Toit kasan; ,Ho 1o/t e ronam matemaTiak!” [lamute He My 0BbpHANM i
l . BHMManve. BopvrapabT ce o6agun otHoBO: ,Ho TOA e ronam - punocod!” 0THOBO He My OBbpHaNK
I BHUMaHue. Hakpas, oT4asHo, uzsukan: ,Ho 6pat my e rpad!” BupT 61N criaceH. , |
I ) ‘ * Kk * o ' l
| BenukuaT norvk Pocen (a Moxe 6u e Gun.Yaditxen, eauH Bor 3ﬂae) BEAHBK U3KA3aM TELPAGHUETD, Ye |
| Moxe na nokaxe Bcuuko, ako ce npueme, ye I +1 =1, , |
| Hekakbs yMHAK T0 npenu3sukan: ,Jo6pe, fokaxy, e cu focnop." i
| Pwcen nomucnun Manko u 3assun: ,As cbw enHo. focron e epHo. GneposaTento ['ocnon |
| “ascue enHo." ' |
' o
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usuka u memadusuke

VUEHUAT KATO BYHTAP

Gpumbh Jaitcen

He Moxe Ja ce roBopu 3a €IMHCTBEH HayueH BB3MIEL,
Taka KaKTO HE C'}:I.IleCTByBa eJHHCTBEHO NOETHYHO BHXKIAHC.
Haykata e Mo3alika OT YaCTHYHH H IPOTHBOOOPCTBALLH IJie-
numa. Ho B Tesu miemua uMa enud o6 enemedt. O6mu-
AT elleMeHT e GyHTLT cpelly OrpaHHMEHHATa, HAJlaraHy OT
JIOKAJIHO JOMHHHpAIIaTa KyATypa - HE3aBHCHMO HaJy € 13-
TOUHA WK 3amagHa. Bp3riensT 3a HaykaTa He e ceruduy-
Ho sanazeH. Toli e He nopeve 3anajieH, OTKONKOTO € apaGCKu
WV MBOMHCKY, HUIH SITTOHCKY, WK kuTaficku. Apabute v uH-
OUiLMTE ¥ ANCHLMTE M KUTARIUTE ca MMAJIE TOJiAM [IAJ B
Pa3BUTHETO HA CHBPEMEHHATa Hayka. A Mpemu ABe XHIIH
TO[MHM 3a49aTBLOMTE Ha JpeBHATA Hayka ca OMJIM KOJKOTO
BABWJIOHCKH H ETHIIETCKH, TOJIKOBA H IpblkH. ENuH neHTpa-
JeH (GakT OTHOCHO HaykaTa e, ue T He 00 philla HUKAKBO BHH-
MaHHe HA W3TOK M 3aIlaf ¥ CEBEp H Ior, HUTO Ha YePHO M KBITO M 6s0. T NpHHALIEKH Ha
BCekH, KOHTO UMA XKeNaHHETO [ BIOXKH YCHIIHA 38 HellHOTO ycBosiBaHe. A KOETO € BAPHO 3a
HAyKaTa, € BAPHO CHINO H 32 noesusTta. [loesnsiTa He e n3o0peTena ot 3anaja. Mnaus nma
noesus, no-apesia oT Omup. [Toesusta NpoHHKBA TONKOBA AWIOOKO B apabekaTa U ATNOHCKa-
TAa KyATypa, KOJKOTO H B pyckaTa Wi B aHrmickata. OT ToBa, ye LUHATMPaM CTHXOBE Ha
aHrIHcKH e3uk, H306M0 He clIeaBa, Ye BHKIAHSTO 3a Moe3uATa TpAOBa [la € 3aaHO 11O [IyX.
TloeanaTa U HAyKaTa ca [apoBe, NIPHHALIEKAIIY Ha LAIOTO YOBEYECTBO.

3a ronemMus apabeky MaTeMaTUK B acTpoHoM OMap XasaM HaykaTa e pecTaBisgBala
GYHT cpelly HHTEJEKTYATHHTE OrPaHMYeHns Ha HoldMa - GYHT, Ko#To ToH H3pa3sBa no-
IPAKO B CBOWTE HECPABHHMH CTHXOBE! |

H masu obsprama xyna me Hapudam Hebe,
o0 xoemo, nsasetiku 3amaopenu,
oicugeem Hue 1 yMupame.
He gduzail paye xom Hezo 3a nomowy,
3auomo mo
Taka 6e3nomMowHo e Kamo med u MeH.

3a LPBHTE NOKOJIEHHS OT ANOHCKM Y4eHH Npes 19 B. HaykaTa e 6una OyHT cpely
TAXHATA TPAAULMOHHA PeofalHa KYNTypa. 3a rojleMiTe HHOMACKH QU3ANA OT HALIMA BeK
- PamaH, Bose u Caxa, HaykaTa e qBoeH OYHT: IBbPBO CPELlY AHITTHICKOTO rocNOACTBO U
BTOpO cpeiny (aTAaTHCTHYHATA €THKA HAa HHAYH3Ma. A M Ha 3amaj roleMHTE YYeHH, OT
Tanuneii po AlHmais, cbio ca Guny 6ynTaps. ETo kak caMuaT AjiHIaliH onxcBa TOBA:

Kozamo 6ax ¢ cedmun kaac na Jeononrdosama zumuasus 8 Miwonxen, a3 6ax
U3BUKAH HA PA32080pP OM KAACHUA CU yYUmMEA, KOIMO uspasu Jceaanuemo cu as
0a nanycra yuunumgemo. Ha dymume mu, He He CoM U36DPULUL HULYO 0CBOUIMEN-

Ho, moil omespua: “[Jopu camomo mu npucscmeaue pyuu agmopumema mu npeo
Kaaca.” '
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Ajtainaiin uMan nobpoTo KejlaHue a [IOMOTHe Ha yuuTens cd. Chenpaiixa Herosus
CBBET, TOM HAMycKa YUHJIMINETO HAa NEeTHAHCETIOMIINA Bb3pacT.

OT Te3x 1 MHOTO APYTH NPUMEPH BIDXKAAME, Ue HAyKATa He Ce YIpaB/igBa OT IpaBUiaTa
na sanamHaTa Quiocodus MM Ha sanagHata MeTomonorud. Haykarta e onrosfgBaHe Ha
cBOGOQHH IyXOBE, KOUTO MPH BCHYKH KyATYpH ce GYHTyBaT opelily MeCTHATa THPAHHA,
pajarasa oT BeAka KynTypa BBPXY cBouTe Aella. KaTo yaeH MOAT BB3IJIe/ 32 BCeJIeHATA He
€ HUTO PeayKIHOHUCTKH, HUTO AHTUPENYKIMOHHCTKA. He CbM NpUBLPKEHHK HA HATO /1UH
ot sananunTe “usmu”. Mlopobuo Ha JlopsH Afisny a3 ce TyBCTBaM KaTo YOBEK, IpeATIpHen
TbTellecTBIE, MHOTO [O-IBJIT0 OT HCTOPHSATA HA HAPOJUTE B Ha PuiocoduuTe, MO-ABJIIO
[axce OT HCTOPHATA HA UOBELIKHS BU/L.

TIpenu HsKoJKO FOAMHY B HIOHODKCKHA My3eH 3a eCTeCTBEHA MCTOPHS Oelne npefcTa-
BEHO MELIEPHOTO U3KYCTBO OT nayeosuTa. Topa Gele yynecHa BE3MOKHOCT ia €€ BUAAT,
cbOpaHy HA eHO MACTO, U3AATAHATE OT KAMBK HJIM OT KOCT durypu, koHTO OOHKHOBEHO
ca [PbCHATH B [IECETHHA PAsIMUHU My3sed Ha Ppanuus. [Topedero oT CKYJNITypHHUTE (Ut-
IrypH ca npaseHd BB OpaHuus Mpefr okono 14 000 romuHH, IO BpeMe Ha KPaThK pasnBeT
Ha Xy/J0/KeCTBEHOTO TBOPYECTBO B Kpasi Ha NMOC/IESAHUS JICAHUKOB NIEPHOL. ToBa ca BassHHA
¢ HeoGHKHOBEHA KPacoTaTa U H3THHYEHOCT. XOpaTa, KOMTO Ca HANpABHIIA TE3H CKYJIITY-
pM, eBa JiH ca Giiin OBMKHOBEHH JOBUY, 326aBNBAIIX Ce IPe] OIBbHA B NelepaTa. Tosa
TpsBea Aa ca Gumu ofyueHH Xy[OKHULH, HAMHPALIY C€ BBB BHCOKOKYITYpPHA CPE/A-

A Haii-rojsIMATA H3HEHAA, KOTaTo BIKIAME 33 IIP'BB [I'GT Te3H H3BASHH NPeAMETH, &
$akTBT, e Te He ca IUIOJ HA 3amajma Kynrypa. Te ¢ HMIIO HE HALOMHAT NPUMHTUBHOTO
H3KYCTBO, KOSTO Bh3HMKBA JeceT XIS rOUHM 0-KbCHO B Meconotamusi, Eruner u Kput.
AKO He 3HaeX, 4e APEeBHHTE el ePHH CKYTYPH ca OTKPUTH BbB DpaHINs, BEPOATHO IMAX fa
TIPEATIOJIONKA, Y& Te HAAT OT SNOHUA. 3a JHeUHHS 3pUTe]l CTHTBT HM H3TIEK/1a MHOTO IIOBCHE
ATIOHCKY, OTKOJKOTO eBponeiickut. Tasy nanoxba HareJHO N0KA3BA, Y& OpY NepHOIH OT 10
pambka ga 10 000 roguHyl pasnuyMaTa MeXIY 3analHa, H3TOYHA U apuxaHcKa KynTypa H306-
mo #gsimMaT cMucwl. A npema 100 000 ronupd HHe BCHUKH cMe G aQpukaHIi. A Tpenn
noseue oT 300 MMJIHOHA IOJUHM HHe BCHUYKH cMe OHJIH 3eMHOBOJHH, KOMTO HEYBEPEHO Ca
H3ITHII3SBAIH OT MPEChXHAJINTE BOJOSMH H Ca U3H3ANY Ha HykaaTa H BpaXIeOHA cyIla.

 KoNKOTO U JajledHo [a e TOBa BUAEHHe OT MiHanoTo, POGHHCHH Jhkedrbpc HaJIHUKBA
oule o-naned B 6bpemero. B ganeqHa nmeponeKTHBa HE CaMo epponefickara MHBAIN3A-
LiMs, HO ¥ CAMMST YOBEIIKH BUA ¢ npexoneH. ETo kak u3passisa ToBa Pobunceu xednpe
B PA3JIMUHH YaCTH Ha ABJrara cH noema “JlsyocTpa Opansa”:
~ “Xaiide, mMou MaiKU , .

Bue e cime Hewjo nogeue om AUCUYEIMAMA U 8BAUEIMAMA,

HO a3 6ce nak we au paskpus msopocmma. O, 6% 0ewu deya,

Hie 6eda: caemnsm Ha OHEWHUINE HU 8DEMEHA

Iaysa na ceoume ckaiu; HO sue wje 65 deme podenu U uje dicugeeme

Cned mosa. A caed mosa we doiide den, Ko2amo 3emama

e ce nouewie, wje ce yemuxHe

U wje usmpue 108e4ecneomo om LUK cu;

Ho sue we 6sdeme podenu npedu mosa.”

“Ile Jotide apeme, HAMA CoMHEHUE,
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Kozamo u Casrijemo uje 3a2une;
Ilaanemume we 3aMpB3HAM, KAKMO U 8330YXBIM HAO MAX;
Sampasenu 2azoee, 6eal CHEXNCURKY OM 8B30YX
[le obpazysam npaxa, KoUmMo HUKAKBE 8AMDD
He we pa30susicu; mosu Couuant npax, Koumo
Eaecmu ¢ 6aedama ceemauna Ha 36e30ume,
‘E movpmee gamep, beauam mpyn va eamspa.
e 3azune u I'anaxmuxkama;
bascskem na Maewnun nam, Hawiama ecenena,
8CUYUKYU 38e30U, KOUIMO HOCAM UMEHA, Cd MBPMEU.
Ozpomua e Howyma. Koako muozo cu nopacuaaa,
Ckana Howj, KOAKO 20AAMQ CU CIMAHAAA, Kpaveilku
IIpes ceoume npasnu noxou!” '

Bes na e yuen, PobunchH dxedspe u3passasa no-gobpe OT Kol ta e OApyr [oeT BHXAa-
HETO Ha yieHHA. MponuueH, HesaBucHM, ¢ AlfHInaliHOBOTO IpespeHHe KbM HAUMOHAJIHA~
Ta TOPIOCT M KyJITYpPHITE BE30paHH, TOH HINUTBALIE CTPAXONOYUTAHME CAMO KbM IIPHpO-
Jata. beme caM B 6e3KkOMNPOMHCHOTO CH NPOTHBONOCTaBsAHe cpeiny Ge3ymMcTBATA Ha
BtopaTa ceeToBHa BoiiHA. [Ipe3 OHe3H MOMMHH HA NATPHOTHYHM YBJIEUEHUS NIOEMUTE MY
He Moxexa fa ce nybymxysat: “JIsyocTpaTta 6pagsa” Gewe oTnevaTana ensa npes 1948 r.
H TO cllel IbJry cnopose Mexny xedppe u penakropure My. Az oTkpux [Dxedbpc 3a
cebe CH TpHAECET FOAHHHA NO-KBCHO, KOTaTO MBKHTE H CTpACTHTe Ha BoHHATa OsXa ce
NpeBbpHAIH B JaJiedeH cioMeH. 3a aCTHe NPOUIBENCHHATA MY CEra Bede ca 3HAYHTEIIHO
To-JOCTBITHY 3a UIMPOKATa uYHTaTeNicka mybnka. ‘

BynrapcrsoTo B HayKaTa MMa Npehira HeTopus. TRbplie FOAM & CIMCHKBLT HA YYeHH-
Te, KOHTO ca GUNIM XBBP/AHH B 3aTBODH, KAKTO H HA OHE3H, KOHTO Ca MM NOMOTHAJIM A2
H3JIA3AT OTTAM H TAKa Ca MM CNACHJIH XXHUBOTa. IIpes HallleTo cToNETHe Hie GsxMe cBHeTe-
14 kak ¢usnkeT Jlagoay Gewe xabpiieH B 3aTBopa B CrBeTckna Chioa 1 kak Kanuua usnoxu
Ha pHCK COBCTBEHHA CH JKHMBOT, KOraTo noucka ot Cranun ga ocso6omu Jlanpay. Baxme
CBHAETENH kak MaTeMaTHKBT Anzpe Baitn Geme XBbpyieH B 3aTBop BbB (DHHJAHOMA 1O
BpeMe Ha 3umMHaTa Boifna 1939-1940 rr. n xak Jlapc Anope cnacu xuBota my. Haii-pp3su-
INeHUAT MOMEHT B McTopuATa Ha MHctnTyTa 32 [leponexTusan Macnensanus, kbaeTo a3
pabors, Gewe npes 1957 r., koraTo HazHAYMXMe MaTeMaTHKa Yanansp JleHBHc 3a uned Ha
HMucruryra npu dunancopata mogApbkKKA Ha aMEPHKAHCKOTO MpaBHTENCTBO 4pes Hanp-
oHanHaTa GoHanuA 3a sayka. Ilo ToBa Bpeme Yanmrtp Gete ¢ mpuchAa 3a YriiaBHO Npec-
THIUIEHHE, 3AI0TO OTKA3aJl Ha JOHOCHHYM 3a MpHsTenuTe cu npen Komurera 3a Gopba ¢
aHTHaMepHukaHckaTa aeHHoct. Toii Geme o6BHHEH B HesaunTade Ha KoHrpeca, samoTo He
OTroBapsy Ha 3aJaBaHATE MY BBIPOCH H anejupall IPHCHAATA CH Npell BhpXOBHHA Ch.

HokaTo Tpaele anenanuaTa, Toi NPHCTHIHA B [IPMHCTBH U IPOIBIKH A C& 3aHHMAa-
Ba ¢ MaTteMaTuka. Tosa e no6bp npumep 3a GyHTapeTBO B HaykaTa. Cien KaTo 3aBbpIIA
CpOK®T Ha (uHaHCHpaHEeTO My B VIHCTHTYTA, TOl 3ary6n anenanusra u npoJexa mect
Mecela B 3aTBopa. Cera Yananbp e H3THKHAT npodecop B Y HuBepcuTeTa Ha TOPOHTO 1

paGoTH aKTHBHO 3a NOANOMAraHe Ha 3aTBOPHHIMTE H 3a CIPaBe[/IHBO CHKpAIABAHE HA
CpOKa Ha OpUCHAATA. '
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Jpyr npraMep 3a HaykaTa kaTo Gynrtapctso e Annpeli Caxapos. Hanmnep [eitBuc u
Anpipeit Caxapop ca NPONBIKATE/H HA CTAPA HAYYHA TPAIULUA, KOATO CTHTA Hasal BbB
spemeTo no Byntapute Opankind i Hpuerim npes 18 8., fo Fammneii n xopraro bpyso
npe3 16 - 17 B. Ako BaykaTa npecTaHe fia e GYHT cpellly HaJIOXKeHNTe ABTOPUTETH, TOrasa
T8 He 3acAy)XaBa TaJAHTHTE HA HAINTe Hall-yMHH fena. A3 UMaX K'bCMETA OLIe B yUHIIH-
[MeTo Oa ce 3alo3Has ¢ HaykaTa KaTo OyHTapoTBO Ha ydeHHuHTe. Hue oprammMsHpaxMe
Hayudo 061eCTBO KaTO M3pa3 Ha MPOTECT Cpelly 3abIKUTEIIHUS JIATHHCKHA H 380 bJIKH-
Tenuns PpyT6on. B mHemHO Bpeme Hue On TpaGpano Aa 3al03HaeM HALTHTE fella ¢ HayKaTa
xaTo OYHT cpelly 6eJHOCTTa H TPO3OTATA, Cpellly MHIATApPH3MA 1 HKOHOMHYECKATA HeC-
NpaBEeNMBOCT.

BuarsieXbT 32 HayKaTa kaTo GyHTapeTso e 611 MHOro sicHo uspasel B KelimGpumx Ha 4
despyapu 1923 r. ot 6nomnora k. B. C. Xonneiin B nekuusta My npen ObuectsoTo Ha
Eperunure. Tasy fekuus no-kKsCHO e NyCnkysaHa BLB BUJ HA MaJjlka KHIXKA, 03arNiaBeHa
[ledax . ETo kaKBO e BIdkAaHeTo Ha XonyieliH 3a pojiATa Ha y4eHNs (a3 CH NO3BOJIIBAM JIEKO
A HOCHKPATA TEKCTA M fia NPOIYCHA IUTATHTE, KOHTO TOH NaBa HA IPBUKH H JATHHCKH):

Koucepsamopsm edga Ay uMda 30 KAKeo 04 ce CMPAxyea om HoseKa, 4utimo  pasym
€ cAy2a HA HezosuUMe CMpacmu, HO moil mpabdsa mMHO20 04 € BHUMAIMEAEH ¢ OHe3U, 3d
KOUMO pa3ymsm € CMaHAA HAU-201AMAMA U HAll-ydjcdcHama om. 8Cutku cmpacmu.
Tosa ca pywumenume Ha 3anadauyy UMnEpU U YUsUAUIAYUY, ckenmuyume, 602060p-
yume; 8 MUHaA0mo moea ca buau xopa kamo Boamep, Benmanm, Tanec, Mapke, Ho a3
mucan, we u Japsun e npumep 3a cvuama benowadHocm Ha pasyma & obaacmma Ha
Haykama. ITodosupam, ye mail Kamo 6 OHEWHO 6pEME PAZYMBIM HAMUDPA 3HATUMENHO
no-c6060dHA U3AEA 8 HAYKAMA, OMKOAKOMO K»0emo 1 0a buno dpyzade, moil wje mooice
ype3 naykama O0a gaune evpXy c6ema He NO-MAAKO OMKOAKOMO Upes noaumukamd,
Punocofusma uau aumepamypama, maka e 6 Galeuje we uma owe He eOur Jlapsun.

Credosamenno nile mpabea da obcwoicdame Haykama om mpu 2aeduu motku. 11spso,
moea ¢ ceobodua usnea Ha GooicecmeeHume wogewiku 0apdu Ha pacvdvKa u 6v0bpadice-
Huemo. Bmopo, mosa e 0omz080psm HA MAAYUHAMA CAPAMO CIMpeEMEdCA HA MHOIUNCMEO-
mo kam Bozamcmeo, yoobcmeo u nobeda, 3a KOUMO 8 3AMAHA MO € OnoicHO 0a 2apan-
mupa cnokoiicmaue, cuzyprocm u yemoiiuugocm. Haxpas mosa e nocmeneHiama nobe-
0a Ha yosexa: NBPEo HAO MPOCIMPAHCMEOMO U 8PEMEMO, CAeD Mosa HAO Mamepuamd
KAMO MAKA8a 1 NOCAE HAO CROEMO COBCMEEHO MAAO U HA Opy2Ume JICUU Crujecmea u
Haii-nocae HAO MoMHUME eAeMeNmi Ha 310mo 8 céonma cobemeena Oyua.

Beue nanox sicRo ga ce pasbepe, e HMaM HHCKO MHEHHE 32 peNyKL{ORU3MA, Koiito
MH ce cTpyBa B Hali-no6pus ciyuall Gesnonesen, a B Rail-nowas chryvait 3abmyxaaBall
OTHOCHO CBHILIHOCTTA Ha HaykaTa. [la 3ano9Ha OT YHCTATA MaTeMaTHKa. Tyk NpOBaILT HA
penyxiuonusma Gemie JEMOHCTPHPAH ChC CTPOro: 10KasaTeICTBO. 3a MHO3MHA TOBA €
nosnata uetopus. Bemmxusat MaTemaTuk Jlasua XunGept ciief TpHAeceT FOMUHH Ha TBOP~
YEeCKH TOCTHXEHHS B MPEIHHA Kpail Ha MaTeMaTHKaTa MONaja B 3aIbHEHATA yJHIa Ha
penyknyosusma. [Tocnegnure rofUHA HAa XHBOTa CH ToOll mocBelasa Ha IporpaMa Ha
hopmaH3amus, YHATO e ¢ Ja CBefle UAlaTa MaTeMaTHKa 10 CHBKYTHOCT OT (opMaHH
TBBLPAEHHA ¢ TOMOLITA Ha kKpaHHa azbyka OT CHMBOJIA kpaiina cBHBKYIHOCT OT AKCHOMHM
U ipaBuia 3a feficTBuA. ToBa e peJyKIHOHH3IBM B Hali-OyKBaJIHUA CMACH] - MATEMaTHKA-
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Ta ce CBEXJa [0 CHBKYTHOCT OT 3HAIH, HAMHCAHH BBPXY XapTHs, KATO HAITHJIHO ce Mpe-
HeOperBaT ChIbPKATEIHIHTE HASH W IPUIOKEHHATA, IPUAABAILH CMHCH HA Te3H 3HAIIH.
Ipennokenuero Ha XuabeptT e MaTeMaTHUECKUTE 3a1aul Ja Ce PeIlaBaT, KaTo ce HaMe-
pu 061l npolec, KoiTo 6 NO3BOAMI [a Ce Pl 33 Bosko GopMalHO TBBPICHHE, ChCTa-
BEHO OT MaTeMaTHYeCKH CHMBOJIH, ajIH TOBA TBBP/EHHE € BAPHO MM NorpemHo. [Tpo6-
Jiema 3a HaMHpaHeTo Ha TaxsB npounec Xunbept Hapuua Lntscheidungsproblem, MevwraTa
Ha XunbeprT e Oa HAMepd pelieHHeTO Ha To3u Lntscheidungsproblem W 0o TAKLR HauuH
peLIeHHSTA Ha BCHUKH H3BGCTHH HepellleHH npobiieMH Ha MaTEMATHKATA Ja ce ToNyyaT
KATO CJICACTBUSA OT ToBa pelneHne. Tosa e Tpabeaso fa 6blle KOPOHHOTO NOCTHKEHHE Ha
HEroBHA XXHIBOT ~ IIOCTHXEHHE, KOETO 61 3aTHEMHUJIO BCHYKH [TOCTHXKEHH I Ha NpeIHIIHUTe
MaTeMaTHLIH, KOMTO Ca pelliaBajid 3aJlaunTe caMo eHA 10 efHa.

CrimHaoctTa Ha XauiepToRaTa porpaMa e fa ce HaMepH Takasa OpoLeAypa Ha pelua-
BaHe, kosiTo OH omepUpana ¢bC CHMBOJIHTE [0 YMCTO MeXaHHeH HauuH, 6e3 1a ce H3HCK-
Ba pasbHpaHe Ha TeXHAS CMHCH/. TbH KaTo MATEMATHKATA [10 TO3W HAYHH Ce CBEXIA HO
CBLEKYIHOCT OT 3HAIM BBPXY XapTHA, IPOLECHT Ha pemapade 6u TpaGBasIo Aa ¢e 3aHUMaBa
CaMO ChC 3HALHUTE U JA H3KMI0YBa HeGesnorpelIHaTa YoBeIrka HETYHLMS, KOATO & peay-
LMpaHa X0 SHAIH. BLOpekd MHOTOrOQUIIHUTE YOUJIHA Ha XWwiGepT 0 HEMOBHTE YUeHUIH
Entscheidungsproblem mukora He e pemeH. ITocTHTHAT € ycnex camo B TBBPAE OrpaHHte-
Hi 00J1aCTH HA MaTeMaTHkaTa, 0e3 a ce CTUIHE 00 HHUKOE OT No-AbAGOKHTE U MO-HHTe-
pecHH noHATHs. XunbepT HUKora He 3arybpa HaJeKAa, HO IOCTENeHHO HEroBaTa Iporpa-
Ma ce peBpblla B ynpaxHeHue no popmanna noruka Ges ocobeHa Bpb3ka ¢ peajHaTa
MaremaTuka. Hali-rocne, koraro XunGepr Beue e Ha cegemaeceT roguau, Kypr I'bonen
Aokassa ¢ OecTAll aHanu3, ue Entscheidingsproblem, Taxa kakro XunGepr ro Gpopmysu-
pa, He MoXe [a O'blie pelleH. '

Thofen Doka3a, 4e 3a KOATO U Jia ¢ (JOPMYJIHpPOBKA HA MATEMATHKATA, BKTIOUHTENHO K
3a IpaBHJIATA HA apHTMETHKATA, He MOXe Ja ChllecTByBa popMaHa OpoUeaypa 3a pas-
AeNAHE Ha TBBPAEHMATA Ha BEPHH U NorpeluHy. Toli H0Ka3a H NO-CHIHHS pesysTaT, U3-
BecTeH cera kaTo Teopema ua I'bosmen, ue npu BoAka GopMaausallis HA MATEMATHKATA,
BKJIIOUHTE/IHO M Ha NpaBHIaTa Ha oOMKHOBEHATA MATeMATHKA, CHILECTBYBAT CMUCIEHH
ApUTMETHYHH TBBPACHUS, 32 KOUTO He MOXe J1a € JJOKaXe JaJH ca BEPHH HIIH HOTPEellHH.
TeopemaTa na I'sopen nokasa no kaTeroputeH HaAUMH, Ue B YMCTATA MATEMATHKA PELyK-
UMOHH3MBT HE © BaJlHfeH. 3a Aa ONpPENeSIUM Al AafeHO MATEMATHYECKO TRLPICHAE €
BAPHO, HE € AOCTATBYHO TO Aa GbAe CBEJEHO [0 3HALM BBPXY XapTHS W [a ce u3yyasa
noBeJeHHeTo Ha 3HauuTe. C H3KIOYeHHe Ha TPUBHANHUTE CJIy9ald HCTHHHOCTTA Ha Jale-
HO.TBbP/EHHE MOXE [ Ce ONPENENH CaMO Cllefl KATO HEFOBHAT CMUCHJI CE U3YUH B KOH-
TEKCTA Ha IO-IIHPOKHSA CBAT Ha MATEMATHUYECKUTE UIEH. ‘

Jljo6omuTeH NapafoKe e, 4e HAKOU OT Hali-BeJMKATE i Hail-TBOPYECcKH YMOBE B HayKa-
Ta, cJick KATO [IOCTUraT ChIIECTBEHH OTKPHTHA, clieApaliki cCBOOOMHMA NoJieT Ha Bhobpa-
HKEHHETO CH, B KbCHHTE CH FOZIHHM ca 0063eTH oT QunocodusTa Ha peayKIMOHHIMA U B
pesynTaT cTaBaT HeMPOAYKTHBHH. XuiubepT e Halt-ApbK NpHMep 3a TO3W Napagokc, ApPYr
npumep e Aiiamaiin. [Tono6uo Ha Xunbept, AfRIIANH cb3MaBA BEAUKHUTE CH TpyOoBe 10
MeTHPUAECETIONUIIHA Bb3pacT, 6e3 1a NpoARABa HHKAKBA CKIOHHOCT KbM peayKUHOHH-
3%M. HerosoTo KxopoHHO nocTiKenne, 06maTa pelaTHBHCTHYHRA TEOPHS HA PABHTALH-
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arTa, € 107 Ha geaboko (usHvecko BHUKBaHE B pUpOANUTE NpouecH. EfBa ciien aecer-
FOMUIIHY YCUJIHA Ja pasfepe rpaBUTALMATA TOH CBEXKAA PE3YATATATE OT TOBA pasbupane
[0 KpaiiHa CHBKYIIHOCT OT ypaBHeHus Ha nojiero. Ho, mono6xo Ha Xunbepr, ¢ Hanpeasa-
HeTO Ha BB3PACTTa TOH 3amoyBa Bce NoBeve Aa KOHIEHTPUPa BHEMAHHETO CH BBPXY (op-
MAJHHTE CBOHCTBA Ha CBOMTE ypaBHeHUs M 3ary0Ba HHTepec KbM NO-IIHPOKATa BCEJIeHA
Ha UACHTE, OT KOMTO Ca Bb3HHKHAJINA TE3W ypaBHECHHA.

[MocnequuTe ABaleceT FOAMHH OT XHBOTa cit AiHINaiiH npekapsa B 6e3ILI0IHA THp-
CeHus Ha CHBKYNHOCT OT YpaBHEHHs, kouTo 6yixa 06eqMHMUIM HanaTa ¢usuka, (iea Oa ob-
pbiNa BHUMaHHE HA HATPYNAJIATe Ce SKCTIePAMEeHTANEY OTKPATHA, KOUTO B KPAMHA CMET-
ka Beaka ofemuHeHa TeopHs 6u TpaGsasio na obscuu. He e HyxHO Ja ce GHHEaM rnoseye
BBPXY TPArHYHATA M NOGpeE NO3HATA HCTOPUA HA CAMOTHHTE OATH HA AlHmaitu na peny-
uapa GusMKaTa 10 KpaiHa ChBKYIHOCT OT 3HAIH BBPXY XapTHA. Te3u OMATH ce IPOBATHA
Taka HEMACTHO, KakTo ¥ XunGepToBUTE ONHTH Ja HANpaBH CBINOTO ¢ MaTeéMaTHKaTa.
BmecTo ToBa Iie 0GCHAA Apyra cTpaHa OT NO-KBCHATE FONHHA Ha Alfumaii, cTpana, Ha
K0ATO ce 0BpPBILA 10-MAJIKO BHUMAHKE OTKONKOTO Ha HETOBUTE THPCCHHA 3a o6e;1pmeuun
ypaBHenus Ha nojeto. CtaBa AyMa 3a HEOOHKHOBEHO BpaxnebHOTO OTHOWEHHE Ha AjiH-
waitd KM HOeATa 32 UePHUTE AYIKH. } )

Yepuure aynkn 6ixa nsobperenu npes 1940 r. ot OnpaxafiMbp 0 CHaliAbp, KOUTO,
uaxoxnaiiky ot Alfnmmaiinosarta ofima Teopus Ha OTHOCHTEHOCTTA (OTO), naMepuxa
TAKMBA PElICHUS HA Te3H YPaBHEHMS, KOMTO OINMCBAT KaKBO Ce CIydBa C €HHa MacHBHA
3Be3/a, KOraTo TA HAII'BJIHO H34epIH 3aNacuTe Ci OT AApeHa eHeprisl. 3Be3paTa OpPETHP-
NABA FPaBUTALHOHEH KOJIANIC M M31e3Ba OT BUAMMATA BcesieHa, kKaTo OT Hesl OCTABA CaMoO
CHJIHO PPaBATALMOHHO NoNie, KoeTo e fener 3a HEHHOTO PUCLCTBHE. 3se3naTa 0CTaBa B
CHCTOSIHHE HA HENPEecTAHHO cBOBOAHO NafaHe, ChCTOsIHME Ha GeskpaeH Konanc KuM rpa-
BUTAIMOHHATA MpONAcT, 6e3 HAKOra JIa CTHTHe (O HeHHOTO ABHO. Tosa pewieHne Ha A~
maiiHoBATe ypapHenus Geme qba0OKO HOBATOPCKO. B13neiicTBMETO MY BBLPXY NociaenBa-
MOTO pa3BUTHe Ha acTpodusukaTa Gemle OrPOMHO. '

Cera 3HaeM, ue QeHCTBUTEIHO CBHUIECTBYBAT HePHM MYIKH, YHHTO MAcH BApUpPAT OT
HAKONKO CIBHYEBH MACH [0 HAKONKO MHJIHADJA CIILHYEBH MACH, M Te UTpaiT onpenes-
1A posiA B MKOHOMHKaTa Ha Beenenara. [To Moe MHEHHE YepHATA AYTIKA Ges xoaxypegum
€ Hall-BLJIHYBAILOTO H Haji-BaXHOTO CJIEACTBAS OT OTO. Mmenno qeipnm"e OyIKH ca OHe-
31 obnacTi Ha BeenenaTa, kbaeto onpesensma e OTO. Ho Ati'mmaun HHKOra He NpH3Ha
ToBa CBOe IyxoBHO feTe. Toli Gelue He MPOCTO CKENTHMCH - TOX Geme akTUBHO BpaxaeGen
CHPAMO MAEATA 32 YepHHTe AynkH. Toif cMaTalle, ye pelunemde'ro, ONKCBALLO YEPHM IyI-
KH, € HeIOCTATHLK Ha Heroparta T€opHs - HEAOCTATDK, KOUTO TpsabBa 1a ce OTCTPaH! upes
no-nobpa MaTemaTHuecka HOPMyTHPOBKa, 2 HE TEOPETHHEH n?u.non, koiiTo Tpsabpa na c?
npoBepy upes HabmoneHus. AHHINAHH HuKora He NPOABH U Haji-cnab HHTEpEC KBM qep—
HWUTE JYIKH - HETO KATO MOHATHE, HUTO KATO tbrsmyecka BpIMoxKHOCT. He no-manko cTpan
HO &, ue 1 OmbHXAfMBp B Kpas Ha KUBOTA CH 3ary6u HHTEpeC KbM UepHITE ,uynxycl:. Maxap
4e B PETPOCHEKLHA Te BEPOSATHO Ca HErOBHAT Haii-BaxxeH NpHHOC B HaykaTa. CTapMAT
Ajigmaiid 1 cTapuat OnbExaliMbp Oxa clienn 3a MaTeMaTHIeCkaTa KpacoTa Ha YepHHTE
AyNKW | ocTaBaxa Ge3pasiuyHy KbM BBIIPOCA AR T€ peasiio C'bHJ,eC’I‘I;yBﬂT. |

Kak ca MoXelH 0a BHIHHKHAT TA3H cJlemoTa W ToBa Gespasyumiue: Huxora He ¢bM
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ofcBKaaN NPAKO TO3H BBIpOC ¢ AMHINAlTH, HO HAKONKO TBTH Fo 0B6CHKIAX C Omprxaiimip
H mpeAnoaraM, 4e HEroBUAT OTTOBOP € BaM/AeH ¢hilo 3a AliHInaiH. KeM kpas Ha xuso-
Ta ci OmpHXAAMBp CMATALIE, Ye eAMHCTBEHHAT JOCTOCH 32 BHUMAHMETO HA CePHO3HHS
husuk-TeopeTuk npobiem e OTKPUTHETO Ha BYHAAMEHTAJHATE ypaBHEeHMs Ha QusmkaTa,
Cne curypHocT 1 AliHnaiiy Geile Ha cbiIoTo MEeHHE. OT 3HAYCHHS SAUHCTBEHO Geme Ia
Ce OTKpHUAT IIpaBHIHUTE YDABHCHHA. CJ'ICJJ, KaTo BEAHBXK CH OTKPHJI NnpaBHJHUTE ypaBHe-
HHA, TOraBa U3y4aBaHETO HA YACTHUTE pelUeHUs HA Te3W ypaBHeHHS OM 610 pyTuHHO
YOpaXHeHUe 32 BTOpOpaspelHy (UMLK HIH 33 3aBBPLIBAILA CTyAeHTH. Criopen OmbH-
XaiMBp 6¥ Guno 3ary6a Ha HEroBOTO LIEHHO BPEME, WJIH Ha MOETO, Ja Ce 3AHHMAaBaMe c
AeraiiiuTe Ha YacTHU pewrenus. ETo kak puiiocouaTa Ha pelyKUHOHU3MA BKapa B 3a6-
ayna OnbexaiMbp B Alisiaiie. oM xaTo egHHCTBeHaTA Les Ha tbusukata e ga ceene
cBeTa Ha (DU3HUHMTE ABNEHHA 10 KpaiiHA ChBKYIHOCT OT PYHIAMEHTATHI YpaBHEHHS, U3Y-
1aBaHETO Ha YaCTHH pelleHHA, KAKBHTO ca YepHHTE JYIKH, € HeKEAAHO OTKIOHEHHE OT
ocHoBRaTa Ue/. [TonoGHo Ha XunbepT TsX He I 3a40BOIsBAIIE Ia PeIABAT YACTHH npob-
JIeMH.enuH o efuH. Te 6sXa 3aBnajJleHl OT MECHITA Ia PeLIaT HABEIHBK RCHIKH OCHOB-

HH npobnemi. PesyntaTsT Gelte, ue B KLGHUTE CH TOIMHU Te He YCIsIXa. Ja peuaTt HaTo
eIHH npobaem.

B ucTopuATa Ha HaykaTa ca HepeoKu CITy4alTe, KOTATO PEAYKUMOHHCTCKH MOMXON e
AoBekNaN A0 BOEUATNABALN yonex. MHoro yecTo pas6upaneTo Ha emHA CJIOXKHA CHCTEMa
kKaTo LANO € HERB3MOXHO 0e3 pasbupaHeTo Ha HeHHMTE ChCTABHH YacTH. A [OHSKOra
BHMKBaHETO B Usjia efiHa 06NacT Ha HayKkaTa BHE3AITHO CTABA BHIMOXKHO C OTKpUBAHETO
Ha €[HO-CNIHHCTBEHO OCHOBHO. ypaBHeHHe. Taka cTana ¢ ypasHennero Ha IUpbomunrep
npes 1926 r. u ¢ ypaBHeHueTo ga Jupak mpes 1927 r., kouro Cb3MafoXa BeJUKOJENeH pef
B [lOToraRa 3ara{bMHUTe POLECH Ha aTOMHATa Quauka. Vpasuennara Ha lpsogunrep 1
Ha Jlupak npencTapnapar TpRyMQasIHH YoIexd Ha penyxuHoHH3Ma. [Topasgsamu cnox-
HOCTH Ha XumuATa U (Qusukara 6ixa pefyuupann [o ABa pena AJITeOpHYHE CEMBOJIH.
HmenrHo 3a Tesn TpuymGanuy ycmexu ¢ Mucneme OmeaxaiMBp, KOraTO OMANOBAXKABA-
LI CBOETO COGOTBEHO OTKPHTHE HA YepHUTe AyNMKH. B cpasrenue ¢ abcTpakTHATA Kpaco-
Ta ¥ NpOCTOTA Ha JIpakoBOTO ypaBHEHME PellIEHHETO 33 YepHATA AYIKa MY H3LJIeXaalie
CJIOXKHO, MPO3HO M 6e3 (yHaaMeHTAIHA 3HAYHMOCT.

Ho B uctopusara Ha naykata ce cirydea moHe chbIIO TONKOBA 4eCTO pasbupaneTo Ha
CBCTABHHUTE HACTH HA €[HA CJIOKHA CHCTEMA [1a € HERB3MOXHO, Ge3 1a ce pasbipa nose-
ACHHUCTO Ha cHETeMaTa KaTo uasno. M crio taka uecto ce ciyupa, He BHHKBABETO B MATE-
MaTHYeckaTa CHIIHOCT Ha SJHO ypaBHEHHE e HeBb3MOXKHO 6e3 NeTailIHoTo pasbupaue Ha
Herosure pemenus. YepHata fynka e Touno TakLe cuyyaii. Bu Morno 6es npeyBelMYeHHE
Ra ce kaxe, 4e ARHIIAHHOBHTE ypABHEHHS Ha FPABUTALMATA ca B HH pasbupaHH TBEpIE
TOBBPXHOCTHO, NpeHt Aa ObAAT OTKPHTH HEPHUTE OYNKH, 32 H3TEKITHTE [eTAeCeT roIu-
HH, OTKAKTO Belle u306peTena yepraTa AyIlka, TOCTENEHHO Ce otopmu abi6oko MaTeMa-
TUYECKO pa3bupaHe 3a reoMeTpHYHATA CTPYKTYpa Ha NPOCTPAHCTBO-BPEMETO U B Ta3H
CTPYKTYpa (hyHIAMEHTA]HA POt HTPAE HMEHHO peIleHMeTO OT THIA YepHa qynka. 3a
HAIPEAbKA HA HAYKATA e[HAKBO € HeOOXOAMMO [Ia Ce 3a4bA60H HO3HAHMETO KAKTO Ha10-
J1Y - OT UAJTOTO KbM HaCTHTE, Taka M HATOPE - OT HACTATE KM LANOTO. PefyKIMOHHCTKOTO
cxsallage, Ye pasbupaneTo TpabBa Ja ce pASBHBA CAMO B €IHATA OT TE3U DOCOKH, € JIHIIe-
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_ pusuko u memagpusuka

HO OT CMMCHJ 3a HaykaTa. Ho B HaykaTa M306II0 HAMA MACTO 3a KaKBUTO H [a Guno
OrMH.
q)m]lfzocczsc(ab:::eicenuenﬂa IpaKTHKA HaykaTa € MHOTO 110-0/113ka 10 HIKYCTBOTO, OTKOIIKOTO
o punocopusTa. Korato riefam I'bonenoBoTo A0Ka3aTe/CTBO HA HETOBATA TEOPEMa 3a
Hepa3pelIUMOCTTa, a3 He BIKIaM (unocodoky apryMenTH. Jloka3aTelIcTBOTO € Iﬁiﬂm;la.
apXUTEKTYpHA TBOPGA - CHINO TakKa YHHKAJIHA W rPaUHO3Ha kaTo kaTeapanata B Lap p_.
bonen uarionssa XunbepToBuTe (POPMATU3NPAHT AKCHOMHE i{a MaTeMATHKATA KATO c"rpcj
UTEJHH €JeMEHTH W OT TAX Cb3[aBa BEIMUECTREHA NIOCTPOHKA HA HASUTE, B KOATO Ham:
Hakpas BrPAXAA CBOETO HEPA3PENIMMO APHTMETHIHO TBHPAGHHE KATO KPAMBIBJICH Ka
MDK Ha cBofa. JOKa3aTENCTBOTO € BENHKO [po3BeNenHe Ha uakycTBoTo. To e noc*rpouka
a ne pepykius. To paspymu Xun6epToBoTo BHICHRE 32 PEAYLHPAHE HA [ANATa MATEM:
THKa 0O HAKONKO YPABHEHHs H IO 3aMEHH C NO-Bb3BULICHOTO BAACHHUC 34 MaTeMa’I‘IrIKaTz-l
xaTo Ge3kpaiiHo pacTALLO NAPCTBO Ha uuente. I'bofien N0Ka3a, Ye B MaTEMATHKATA nxno—
To BHHATH € 10-TO/AIMO OT CyMaTa Ha yacTiTe. Beaka eqHa hopmannsanus Ha MaTGMaTH_
KaTa NOCTABA BbIPOCH, KOUTO PECKauaT rPAHALKTE HA HOPMATM3MA H HABIUIAT B HEU3
usi.
Cﬂe;:&ii;:l;g:;pﬂma “yepHa Oynka” Ha AffHmaiiHoBATe ypaBHERUA CHILO & nponanenec;
HHe Ha H3KycTBOTO. TO HE € Taka BEJIUYECTBEHO KAKTO ,ﬂoKaBaTCHCTB(?TO Ha I :gf:n‘,( Hq-
OpUTeXaBa ChLIECTBEHUTE NPU3HALM HA npom?eneﬂue HA U3KYCTBOTO: yHuKa 1o . 2:3 _
cota  HenpenpuaumocT. Omprxaiimbp # CHalABp M3rpaguxa oT Afninaitaos " ZS;BO
HeHust CTPYKTYpa, koaTo Afinmaiin Hukora He cu Geme BBOOpasmilL. I/Iunema 3a B momm
B HeNpekhCHATO cBOGOAHO NajlaHe & CKpUTA B yvpaBHCHIdﬂTa: BO HHKOH He 1 Bﬂoﬂj]éxﬂ OI;IHO
T He Gele pasKpuTa B pelmeHneTo Ha ONMBHXAHMBD U Cuaitabp. Ha mHorO It ‘ Il()omo
paBHmIIEe MOHTe paboTH KATO (PU3MK-TEOPETHK MPATEKABAT nogoGHo KaqectB:.cnen;aM
paBoTs, a3 KMaM 4YBCTBOTO, Y€ [10-CKOPO YNPAXKHABAM 3aHAAT, OTKOJIKOTO 1 onsan
meTon. KoraTo HanpasHX Haii-BaXXHaTa cH paﬁo:ra KaTo Mnaj 40BEK, B Ko;rroB :m};am ‘o
enno uaio uaearte na Tomonara, Hpurrep u PaifaMan ¥ HOTYIHX onpom‘gn € ;I:a e
KBAHTOBATA eJeKTPOJHHAMHKA, a3 MMaX B CH3HAHHMETO CH Me'racbopquf ] p:s fa o Hoc-,
xoeto npasex. Tosa Geme ofpa3 Ha cTpOEHETO Ha MOCT. Tomonara H Bn;iﬁi MaH‘ o
Tponn 3apas PYHAAMEHT HA eflHHUA OpAr Ha pekaTa Ha HeBC)KCgTBOTO,q H( o ’
nocTpon 3apas QyHAAMEHT Ha ApYrHs OpAr B MoATa 3afiata Oelle 11‘“"1: exTapEy
NOCTpOs HOCELIMTe [Ppefl Haj BojaTa, OKATo Te e CpellHaT Mo cp:,ucqe(T H o
nobpa MeTadopa. MocTBT, KOATO MOCTPOUX, OIIEe BHPIIN paboTa u cit ﬂs Opi 1 neoem
feTus no Hero Bce ome uMa Tpadux. Chimara Meradopa onucsa Kodpe I e
yHUUKALMSA, OCHLIECTBEHA OT Yaﬁﬂﬁ'bpl‘uﬂ Canam, KoraTo Te nompo?;mco:; moz
eneKTpoAMHAMEKATA ¥ ciabuTe B3aHMOAEHCTBIA. BB BCEKH OT Teanqc:l); H(Tc,v
3aBbplIena paboTaTa 1o yHHQHKANHATA, HATOTO € HEIlo NoBete oT ’ mm.m cnop: -
TIpes nocneqHuTe FOXMHI MEX/Iy HCTOPHIHTE Ha HAYKATa C& pasrop D an
Kol T, e O P . conmame ¢ CZHE&;I: 1}3121(;05: ,cf:zﬂ"ra cobcTBeHa
GemeHy; ue HaykaTa MpeBb3Xokaa COUMAHHTE CIIN H. . .
imﬁem};a. nomia B oT ofekTuBHUTE (PAKTH HA npnio[?z:;;id;;g:;ilgg; n;g::;pamxtg%lynb;
51, & Te3H OT BTOPATA IPYIE a
lr::ia:;;?%:ﬁ:: 2:';(31?:114’% Tps6GBa 1a ca Xopa HA H3KyCTBOTO ¥ OYHTAPH, KOUTO [O-CKOPO
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ce NOAYHHABAT Ha CBOMTE COGCTBEHH HHCTHHKTH, OTKOJKOTO HA COMUAIHUTE H3HCKBAHUS
Ui Ha (EIoco(okuTe NPUHIMIHN, TO HE MOra HATBIHO [a OpHeMa HHTO eMHHHS, HMUTO
Apyrus BL3TIEA 3a HeTopuATa. Bee nak yuennTte TpsaGsa fa o6pbIIaT BHUMAHKE Ha HCTOPH-
uuTe. MoxeM Jia HayTHM MHOTO Hellia - 0G00eHO OT COMATHHTE HCTOPHIH.

Hpenn muoro romuny, korato Gsx B L{jopux, noceTHx TeaTpajHaTa IOCTAHOBKA HA ITH-
ecata Pusuyu ot weeiinapokns apaMatypr Jiopermar. ['epoute B Tasu mueca ca rpoTec-
KHH KapHUKaTypH, HOCEIH ipexuTe U UMeHaTa Ha Hiotor, Alirmaiin n MboGuyc. [eiicTan-
€TO Ce pa3BHBa B NPHIOT 3a OylIeBHO OOJIHY, KbAETO (H3HMIMTE ca MaunedTH. B I'BPBOTO
AelicTBHE Te O PA3BJIMYAT, KaTO YOUBAT MeJULUMHCKUTE CECTPH, 4 B'LE BTOPOTO C€ paskpy-
BAT KATO TAa{HH areHTH Ha BpaxneOHW pasysHaBaTeqHu ciyxGu. [TuecaTa mu ce CTOpH
3abaBHa, HO 3ae[{HO C TOBa BsX pasapasHeH oT ues. Tesn abcypaHH Ch3AHUS HA CLUEHATA ©
HHINO HE HANIOMHSXA peajHuTe (GusuLy. COME/HX HeJOBOJICTBOTO CH OT HEpealHOCTTA Ha
repoute ¢ Mo npuaAren Mapkyc ®upu, n3pecTeH mBeiinapcki QU3HK, KOHTO Me Gerlie fnpua-
pyxui Ha npeacTapneHueTo. “Ho He Bukna v - kasza QUpL, - UENHAT CMHCH] Ha THecaTa
¢ la H1 MTOKaXKe KAK H3rJIeXIaMe B OHHTE HA OCTAHAJIATA YacT OT YOBEYeCTBOTO.”

Qupn Gewe npas. O6paskT Ha GHArOPOJHOTO U no6poHaMepeHo caMoIocBeIaBaHe
Ha UCTHHATA - 06pa3, KOHTO yueHUuTe TPaIHLHOHHO ca npedcTaBsiy Ha mybJiMKaTa, Bede
He Oymi mosepue. [Ty6nmkata, cliex kaTo oTkpH, 4e TPAgUUHOHHUAT 06pas Ha YUeHHS
KaToO U3PBHPEIUTHO3EH CBETEl| € HeBepeH, OTHAE B ApyraTa KpalHOCT ¥ 3aIlo¥Ha a CH
MHCJI 32 HAC KATO 32 Ge30TrOBODHH JXEMOHH, KOUTO CH UTPAsT ¢ YOBELIKHS KUBOT. Hio-
peHMart GeLie HI MOCTABKI ITPE] OTJIENAJIOTO H Bele Mokasall HALIHS ofpa3s TakbB, KaKbB-
TO ro Bwkaa obmectsoro. Cera HamaTa 3agava e Ia pa3ceeM Tesu (aHTa3MK H ¢ NOMOII-
Ta Ha (aKTH Ja MOKaxeM Ha ofIecTBOTO, Ye YUCHHTE HE Ca HUTO CBETIH, HUTO JEMOHH,
4 9OBElIKH CHIUECTBA ¢ BCHYKK c1aboCcTH Ha HOBEWKUA POy, :

Hcropuuure, kouTo BApRAT B H3BBHOBIIECTBEHATA Hayka, H300passaBaT y4eHUTE KaTo
OBHTATENM HA TPAHCHEHASHTAIEH HHTEJIeKTyaJleH CBAT, KOHTO e Mo-BUCIU OT NPEXOIHATE,
TIOpOYHHY, CBETCKH PEAIHOCTH HA COLMAJIHAA CBAT. Beeku yueH, koiito BApBa B nono6Guu
eK3ANTHPAHH HIeANTH, JIECHO CTaBa XKepTBa Ha AobpoHaMepera caMou3sMaMa. Bonuky Hie
3HAeM, ¥e YUeHHTE, NOJ00HO Ha Te/NEBU3HOHHUTE MPONOBENHULH H [OJUTHLHTE, He ca
HMYHM3UPAHH Cpelly pasBpallaBallloTo BE34eHCTBHE HA BIACTTA U napure. I'ogsima vact
OT HCTOpHATA HA HAayKaTa, HONOGHO HA HCTOPHATA HA PEJHIHATA, € HCTOpHA Ha GopOH,
TONKNXAHH OT BIACT U Mapu. Bee nak ToBa He e usnata ucropus. OT BpeMe Ha BpeMe
BAXHa POJIS HIPAAT HCTHHCKUTE CBETIH - KAKTO B PEJHIUATA, TAKA U B HaykaTta. ARumaity
Gewue sabenexurensa Gurypa B HCTOpHATA Ha HaykaTa W TOH TBBLPAO BApBALlE B CBATOC-
TTa Ha Haykata. Toll HckpeHo BspBalle B HAYKATA KATO CPeICTBO 32 H3TPBIBaHe OT GuTo-
BaTa PeaSHOCT. 3a MHOrO y4eHH, He Taka GoxecTBeHO Hagapend kaTo AHHIIANH, Hail-
BXCHOTO BBIHArPAKICHHE 32 TOBA, Y€ GA YYEHH, HE € BIaCTTa, HUTO NapUTe, a NAHCLT Ja
FbPHAT YaCTHIA OT TPAHCUEHACHTAIHATA KPACOTA HA IPHpOJATA.

KakTo B HaykaTa, Taxa 4 B HCTOPHUATA HMa MACTO 3a pazHooOpasHe Ha CTUIIOBE U LENH.
He e sagnmxuTenno ga uma NpOTHBOPEYHE MEXY TPAHCLEHASHTANIHAS XApAKTep Ha Ha-
ykaTa # pealHOCTUTE Ha oOImecTBeHaTa HeTopus. Yosek Moxe na BApBa, Y& B HayKaTa
TiocenaTa fyma e HMa IPUPOJATa U BCe ak [ NPH3HABA OrPOMHATA poJisg Ha YoBeL-
kaTa cyeTa W MOPOHYHOCT B HAYYHOTO eXeIHEBHE, IPedy [a e KasaHa MOC/eIHaTa OyMma.

|
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MoskeM [a BapBame, ye paboTaTa Ha HCTOpHKA € [a pasKpHBa CKPUTHTE NPYXKUHH Ha
BACTTA W IapHTe U BCe MakK Ja pasbupame, Ue 3aKoHHMTe Ha NPHPOJATA He MoraT da
6baaT H3KPHBEHM U ONOPOUEHH OT BJIACTTA M IApUTeE. 32 MEeH caMus nciTomea Ha Hayka-
Ta IpONUBa Hali-MHOrO CBET/IHHA, KOraTO HOBEUIKUTE cnabocTy Ha OeficTBalluTe JIUHa ca
npencTaBeHy Ha (OHA HA TPAHCLEHISHTAIHOCTTA Ha MPHPOJHATE 3aKOHU. e
®pancuc Kpuk € eflMd OT rojleMATe y9eHH Ha HaLIlI:m sek. HeoTnasua Toi nyOimky ‘.
non sarnaBueto T'0ga dueo npecaedsane, 3aeTo OT KI/IHTC,U.HPI‘IHOTO CH BHXK/JAHE 3a HCTO
pHATA HA PEBOJIIOHAATA B MHKpPOGHOJIOruATa, 33 KOSTO TOH HMa 0c00EHO TOJIIM nanoc:
EnuH OT Hall-MATPUryBALIKTE NACaXy B HETOBUs paska3 € CPaBHEHHETO Mf)KIly nBe oncﬂ
PUTHS1, B KOHTO TOH €& 61t aKTHBEH yHaCTHUK. EguoTto e OTK})HTHGTO Ha nBonHocnnpan:a
Ta cTpykTypa Ha JHK, a IpyroTo e OTKpUTHETO HA TPOHBOCHMpPAHATA -CTlgl}léTgizcm.
MoJiekyJlaTa Ha Kojareda. M npete Moylekyniu ca BHOMOrHYHO M}joro paxcan: I -
Ten Ha GuonornuHa HEQOPMALWs, a KOJlareHbT & NPOTEHH, KOMTO CBbP3BA B €IHO u;{6J1_
qOBEIIKOTO TAN0. J{BeTe OTKPHTHA Ca HATIPABEHH ChC CXONHM HAYTHU MCT?Z!I/I H ca BB3 yﬂ
[UME CXOJHH ChCTE3ATENHH CTPACTH BCpe[ yUeHHTE B Ha/NpeBapaTa KoM NpbB Uie OTK
aTa. A
pHeKC;:Z 1:;3;1;a, ue [iBETe OTKPUTHA CA IO BHIIHYBA/IM eAHAKBO CHJIHO ¥ ca MY iﬂ;l:TZ)IX:::;-
BO NPUATHHM MO BpeMeTo, KoraTo e paboTes BBPXy TAX. Ot rienpa quka H%BMO Ea c;;
KOWTO BApBA, Ue HAYKATA € YMCTO COLMAjHA H3ABA, JBETE OTKPHTHA DM Tpi pano 1o o
enHakBo BaxHH. Ho B paskasanaTta oT Kpuk HCTOpHA [BETE crm?ann He ca pa tosTol }12;
JlpoiinaTa cnupaa CTaHa JBAraTel Ha HOBA Hayka, AOKaTO TpOP{HaTa cnupa.ng; CHH;V[ o
HHTepeCyBa CaMo TECHHTE CHEUHANMCTH. Kpux 3afiaBa BBIPOCA: KaK fa CH O o ;l >
JTHYHUTe cbabu Ha mBete cnupanu? Heropuar oTroop €, 4e pasinkaTa HE M };a,m
OGSCHH HUTO C YOBELIKHM, HUTO CHC COLHaHH dakTopH, a CaMo ¢ Tpa.cheH)leH:aﬂeHH-
KpacoTa 4 ¢ PeHeTHIHaTa QyHKUHUS HA IBoiiHaTa fnnpa.na,. CamaTta npnpzﬁa,ei; :a nif:) o
AT ompefens koe & BaxHo. B ucTopHATa HA [ABOMHATA CHHpaa Tpaﬂcx'lrenim o
peasino. KpHk cit 0TIaBa 3ac/y)KEHOTO 32 n360opa Ha BaXKHUA HU3CJIE0BA mcue“ﬂemaﬂ:
HO ka3Ba, ¥e equHcTBeHO [Ipuponarta 6u Moryia Aa Onpelesin AOKOJIKO Tp:
ce okaxe Toi. )
” '];‘?;ZT‘KIZI:TO MckaM Aa Kaxa, e, e HaykaTa e JOBelIKa AeHHOCT U Hau-noﬁp:zi':r T:::
na s pasGepeMm e Ja pazbepeM OTAENHUTE Z)onemkg ;;;n;zzz; KF?;: N:; ::I;PI;\:; H;K o };
HayxaTta e GopMa Ha M3KYCTBOTO, a He (PHIJIOCO . e ommn. Ano o0
HaykaTa 06MKHOBEHO ca ILJIOA Ha HOBU paGoTHH cednBa, a He Ha H L
ONUTAME Ja CBHEM HAYKATA B €[THH-€OHHCTBEH (uiocodckn Bp3rIel, K o
winuame Ha [TpokpycT, KOHTO & pexkest KpakaTa Ha TOCTHTE, KOT

'2: P;S;MctlTé: izgfp:jlr? B HETOBOTO neglo. Hayxara wb(TH Hali-go6pe Torasa, KoraTo o~

enB3eTH
6OIHO M3MON3BA BCHUKM HAJMYHE paboTHA cewnBa, Ge3 fa cc orpaHnyiasa oT peA
. a 6bae Ta. Becexn BT, KOrato n306peTHM HOBO CEUHBO,

6Ba
BB3FNEH 33 TOBa KakBo TpsadBa I e o pmeHETO i

TO BHHACH HH LOBEXJa N0 HOBH H HeouakBaHU OTKpHUTHA, 3

- OT HallIeTo. 5
HprponTa ¢ flo-Gorate MpeBog om axeAuticku: Muxaun bywes

jenti. y { Books, May (1995)
Freeman Dyson, The Scientist as Rebez. The New York Review of ¥ s
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ACTPOHOMUSTA B COOPUNCKUMA
YHUBEPCUTET

(noceewyaea ce na 110 zoduwnua 106useil na
Dusuyeckua faxyamem na CY “Ce. Ka, Oxpudcru’™)

Actpornomuueckata obceppatopus Ha CY “Cs. K. Oxpuncku” e ocHoBHaTa 6Gasza 3a
ofyuenreTo no acTpoHomus. HeflHoTo oGopynsaHe e B okasiHO ChCTOSHUE, IO-/I0WO OT TOBa
Ha POJHHTE ACTPOHOMHYECKH o0cepBATOPHU B CTpaHATa, MHOTO MO-MH3EPHO OT
yHEBepcuTeTCKHTe 00CepBATOPHH Ha ChCenHH OaJikaHCKH crpaHH. JIOWOTO ChCTOSHUE Ha
AcTtpoHomuyeckaTa ofcepBaTOPHUS ¢ CJIEACTBHE OT JIOLIOTO CTONAHHCBAHE H HEYBAKEHHE KbM
nameTTa Ha ocHopaTtesist npod). M. buuesapos (1859 - 1926), koliTo e IIpOABUIT HHHIMATHRA
KaTo € IpeooaBajl HEHMOBEPHH TPYAHOCTH, 3a Jia 3aKkynu npes 1897 r. ocHosHus ypen -
Teneckon “I'py6” Ha exBaTopUaHa MOHTHPOBKA ¢ ofexTuB 16 cm.

To3u nmecuMHCTHYEH YBOM LeH, He 42 HH ONPABAAE 34 JOWIOTO CHCTOSHHE Ha
ofcepBaTopusaTa cera, a Ia MOOH/M3MpA HALUKTE YCHIMA, 33 A ChXPAHHM OHOBA, KOETO ca
CB3AATH HAIUKTE IPELIeCTBEHA M.

AcTtpoHoMudeckata ofcepBaTopnsi e mocTpoeHa Npes 1894 r. Ta e mbppaTa crpana,
nocTpoera oT Bucmiero yunnume. Hefinata neropus e wact o1 uctopusTta Ha Coduitckns
YHUBepCHTET. EfHa roauHa cies ch3fasaeTo Ha Couiickus yHIBEpCHTET of kMeTo “Buciue
yaumume” ¢ oTkpHT OU3HKO-MATEeMATHYECKUAT (akyNITeT. B IpaBU/IHAKA HA IPHJIAraHe 39KOHA
34 (hakynTeTa Ha Bucluero yuummmie weTem: “O6lKMTe NpeaMeTH ca: ajre6pHYeH aHaJM3,
AuepeHIAaNHO H UHTETPANHO CMATAHE, AHAIMTHYHA U CHHTETHYHA reoMeTpus, cdepuuna
TPUTOHOMETpHUS 1 IPUIOKEHUe B acTpoHOMHATA”, To3U LUTAT OT NpaBUIIHHKA Ha dakylTeTa
NOKA3Ba, Y& OCHOBATENIUTE Ha (QH3MKO-MaTeMaTHUeCK s (AKYATET ca POABUIH JajlHOBHUIHO
OTHOLIEHHE KbM -ACTPOHOMHUATA KaTo yiebeH npeaMeT, KOHTO e MOCTABEH KaTO OCHOBEH.

AcTpoHoMHsTA €& Hali-cTapata mpupojHa Hayka. Ts e eJHO OT CeleMTe M3KYCTBA,
OpEenojaBaHy HAKOra B I'bPBUTE eBpONEHCKH YHUBEPCHTETH M HMa OPpOMHA 3acyra 34
KyJATYypHOTO pasBATHE Ha UHBUIH3aIEATA, T4 NbpPBa paskpH OCHOBHHTE 3uKOHH Ha BcenenarTa,
0CcBOGOMM HOBEIUKMS AYX OT BEPUTUTE Ha CYeBEDHETO. K My TIOKa3a TBbPJIE CKPOMHOTO MSCTO,
KoeTo 3aeMa BbB Beesienata. Tesn oblim paschbkieHHS MOBOPAT 32 HEOGXOAUMOCTTA OT
NPENoaBaHeTo Ha ACTPOHOMUSTA B ChBPEMEHHHTE YHHBEPCHTETH.

[MpucTbneam KbM u3GposBaHE HA BCHYKH, KOHTO C4 HMAJTH PAKO WK KOCBEHO OTHOLIEHHE
K'bM YHHBEPCHTETCKATA aCTPOHOMHS. ‘

JuMuThp BuTanos e nbpBusT OBJIrapHH C YHUBEPCUTETCKO 0GPA3OBAHKE IO ACTP OHOMHS,
Toil & popen B rp. Tpsasua npes 1877 r. 3aBbpwiin e DU3NKO-MATEMATHYECKUS (daxynTeT Ha
ynuepcuteTa B [TeTepSypr, oTkbAETO € H3NpaTeH Na CrIeLHATH3NPA ACTPOHOMHUS B aHTIMHCKATA
obcepsaTopus Ha 0-B Manra. Toll e npeses oT aHrmMiickh e3uk kHurata “HebecHu ceeTuNa”
Ha amepUKaHCKuS acTpoHoM O. A. Mutuen (u3n. Xp. I'. Haros, Buena, 1875).

YeTupy rOLHHY Il OTKPUBAHETO Ha- BucileTo yuuimiLe, Ipe3 BTOPUS CeMecThp Ha yue6-
Hata 1891/92 r., ce ocHoBaBa kaTelpa 1o MaTeMaTHYecKA (hH3MKA, MEXAHHKA B ACTPOHOMHS, B
KoATO & HasHavdeH Muxany BrueBapos kato U3BBHpeAeH npenogasaten (15.02:1892 r.), a ot
1.09.1893 r. - xaTo penosen npogecop. Toll e moayusn 06pasoBaHneTo cu B Pycus. 3apbpmuun
& peajiHa ruMHasus B rp. Hukonaes u ¢usnko-matematuueckus QaxyaTer Ha MOCKOBCKHS
yHEBEpcuTeT npes 1884 . kaTo cTuneHARAHT Ha GbNrapckoTo npasuTencTso, [Jo HHUIUATHBA
Hampod. Bruesapos npes 1892 r. sanousa CTPOHTENCTBOTO Ha ACTpOHOME YeckaTa 06cepBaTo-
pust, Torasa Bopucopata rpagnna e 6usna nacrie Ha ¢. ClaTHHA, KOETO € LOCTUTAIO [0 Opuror
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mocT. CTApOTO 3AAHHUE ¥ FOSIEMUAT KYNON Ca 3aBbPLICHH N1pes | 894 r. ITupeusT HabnrogaTenex
yper Ha HoBaTa 06CepBATOPHA & 3pUTENHATA TpBOa HA M3BECTHUA 61;nrapc‘m yqen-%aprgme}feu
JI-p TTetsp bepoH. HerosusT niemenHik Credan P. BepoH nogapssa Tasu Tphba Ha bbarap-
cKOTO KHIKOBHO APYXKeCTBO, KOETO s npefocTass Ha Bucuiero yunsuile Ha 12,02.1892r.
AcTpoHomHYeckaTa 06cepBaTOpHs ¢ 3aBbplileHa 3a ABS TOARHH. OcpeH napcméﬂ C)G’I(‘)HCT'bE
BepoH Aanekorviell, o6cepBaToOpUsTa pasnojiara ¢ NpeHOCHMa MEpUINAHHA Tprba ’ n:dr:m_
xomeToTspcad. IIpod. BpueBapoB H0CTABA MHOTO RCTpSHOMI/L'-IeCKH ypenH, HaIA"Ba;l/(HI: ;Te x
iy KOHTO € TeNIecKoll Ha eKBATOPUATHA MOHTHPOBKA Tpy6” ¢ OGGKTHF:"'IG cm. g i} eﬂﬁ;
AcTpoHoMHUecKaTa 06cepBATOPHS Ce U3NOMN3BAT IPEAUMHO 32 yuebna paboTa, a6Ha nz::; e
¢ HayYHa Iefl ca NPOBeXAAHH PAAKO. [pes 1910 r. npodh. BpueBapos npaBi HabmOA . c;
XasneesaTa KoMeTa, a cTyAeHTHT A. KyHueB npecmaTa e(‘beMepI/lﬂ,HTi,Ha KowlieTlagg.g 1;1(;
ny6aRKYBAHM KATO OTAGNHH CTATHH B CIUCAHUE “ECTGCTBOBH&HH‘e‘,‘ roa. 1, ;{,1 -m];
AcncTeHTbT no actpoHomus K. TTonos nybsukysa HabmoeHuaTa ci Ha XaneeBata KOH;, ;.;pn(
Comptes Rendus Ha ITapixkxaTa akaieMus, T. 150, ctp. 1406, 19’10 r: B c50ﬂ6nwlile:r,u.o\mam
npot. bruepapos o1heif3Ba, 4e 6u Hman no-rojieMu ycliexH B Hayxcmzi) aKo He ?wa}rz(wwi q.ec}cm
My yue6GHa H aAMHHHCTPATABHA AEHHOCT. Bun e neT nbTy JeKaH :m H3MKO cc r; ;Kmqecm
(axynTeT ¥ BA ['BTH PEKTOP Ha Vuusepcuteta. Yen e kypcose Ccpephnqecwxa‘ Wp;‘ex’mma
ACTPOHOMMSA”, TEOPETHYHA ACTPOHOMHUS, METEOpOJIOrHs, ¢uzuka, ananmu:ﬂc aHHKa,
acTpodusuka u HeGecHa MexaHuka. ToH e ous nobup npenon‘?amen ! [efaro .o. - einocr
PekTopsT Ha BrcieTo yuusuule EMaHyns MpaHoB nuie: &Qxc CBOSAITA HEYMC p’ ¢ Aefinoct
W rosisma Jo60B ABaMATA MpenofasaTenit no ¢pusnka bruesapos i BaxMeThbeB ca [OKe Ec ™
[penofAaBuHeTo 110 (U3HKA W NMPAKTHYECKATE YNpPaXHCHHA no TO3M npenM:Tm)Ilﬂomenme
nofokeHHe, KOeTo TPABH HECT HA 3aBEACHHETO HH. B MaJTKO BpeMe. B,y’icmeTo y ‘
MoXe [ fale IeHHU CBeAeHHUs N0 H3CNeABIHETO HA CopniickoTo nonf‘ 6 —
He.crop ByuKkoB, cTyAeHT Ha npod. braesapos npes nepuoda 1893 -9 ‘rr.,B6 oTe TRy
cnomeHd cnones : “B ayauTopusTa no (usKka Ha kKaTeAparta € 3acmnatnuc g: r; )1,4 npre
npod. Bruesapos. CnafikogyMHHTE My YCTa HH 3a103HABAT € HeoBATHUTE TAHHHA ‘;nf» FI’v[ pare
1 BeJTHKUTE TOCTHIKEHNS HA yUeHHTe BLB (PU3UKATA, ACTPOHOMUATA H METEOPOJIOTHATA "~
ca npenofaBaTe e, 3aCayKUI1 nopobHo npusHaHne. gra 1 CebuaEKETA, HO
Ipod. BrueBapoB e NposBABAJ HayieH HHTEPEC KbM MeTeoponIorH f’i; B eene oo
OPUTHHAJIHE HAy4HH TPYAOBE He & OCTABH. Tolt e Gun eHIUKIONEAHCT. n‘i o
(U3UUHATE HAYKH M SAHH OT yueHomoGuBATEe 1 NPHPOAHO Hanal;;enuﬂm ALERKH,
Obarapckoro ﬁfj,aBuTencTBo OCHrypsiBa CTHIIEHAHA 34 oﬁch;{;lle 31193(1)31«1". o Fopaa omen
" TIbpBusT ACHCTEHT Ha nipod. bbueBapos npe3 neproaa | 01 - . o o
(1875 -1934 ). Toii e 3aBbPIIAT MATEMATHK? BLB Bucmerg yUHMLLE nolzbecop,nor;oﬂegm
XOHOPYBAH npodecop no MaTeMaTHYecka reorpatus (1917 )| penor;:x—l :L?-re-rcm pntrme o
¥ kyaTypHa TexHuka (1924 r.). KOBMZ)B e”Hz;)r;:claquzn':pBuﬂ YHUBED
i “AcTpoHOMHYecKa reorpadus” n .
dm?lzl-ei;r::m;?r: aliucTeHT 10 ACTPOHOMUSA HA npod. Bweaapvoa e’BeHun:ﬁtB;Zizziznsz
(1896 - 1927) u 3aema Tash JUTHXKHOCT OT 1924 101927 1. TO.H e 3(‘B1;p:4umﬂ |
1~1aykuTe pea 1923 ©. o Tlapie HayqHH“pru;:;T]:)ﬂ:‘jwi);c]\gzg:HToBziiome;mé K'bM 4CTPOHO-
a [a oT6GesiexdM U HaydHH AeHUH, M@’ '
Mmrll;lz:giufxl or Tsix & Hikona CrosHos (1874 - 1967). Toi 321131;pm1:'sa ;wgs;;emalﬁ“;(;(;\ ?:B E:;z?c;
yunnuiue npes 1895 r. Crenuandsupa B yyxua:;;;x;;e::; l;[‘]ys/gg?;;}{ H fﬁomﬂren r.;pe3 v
TIQJIOKH T U3IIHT 34 JUCaHCHE 1o MaTeMaTHKa, ¢ < . - . Secia-
' ve oT 10 HAYYHR TPYAA O ACTPOHOMAS, [NIABHO B 06.]"1210'1"1'41 Ha He ’
lz(ﬁ)e;:{xfmiz?lli]ea:eaci:zealpeme e y‘IMyTeJitB CoduiickaTa MBKKa THMHA3US, OTKBAETO © KOMAaHAH~
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POBAH 31 ACHCTEHT o MaTeMaThka oT 1903 go 1907 r. HasHaueH e 3a H3BBHpeeH npodecop
TI0 BpeMe Ka yHHBepcuTeTckaTa Kpusa 1907 - 1908 rr., Ho He e 4est exiun. Ipes 1920 u 1926
II. e U3BU pad 32 peoOBeH HOUEeHT OT AKaJeMHTHHS ChBET, HO He & 3aeMaJl MACTOTO U & ocBobox-
JaBaH OT Tazu ANIbKHOCT. PAGOTHI & KaTo IHPEKTOp HA OTAENEHHETO 32 AbPKABHH J'bJITOBE H
e Gun riased cexpetap Ha MuHHCTepcTBOTO Ha (uHaHcHTe. OcBed no HeGecHa MexaHHKa,
uma 50 cTaTHy HA BBirapcky U7 B UyKAH CIUCAHHS 10 HKOHOMHUHYECKH U (PHHAHCOBH BBIPOCH.

Kupun [Tornop (1880 - 1966) e acucTeHT no actpoHomus npes 1904 - 1914 rr. 3amurasa
noxropaTt B [Taprkkus yHueepcuTeT mpes 1912 r. Ha Tema “3a gsuxeHueTo Ha 108 Xexyba”, B
KOUTO Ce H3C/eBa CMyLleHHeTo Ha acTepoufa Xekyba oT mraHetata FOnmuTep. Mma oxosro 10
HAYYHH TpYHa IO acTpoHoMus. [Ipes 1914 r. cTasa pegoBen gouenT B Kateapara mo Bucima
mateMmaTrka, a oT 1922 r. e penoen npodecop no SHPEpeHIHANHO 0 HHTErpaJHO CMATaHe.
[Mo-xbcHO e akamemuk no matematika, HeroBata MoHorpadus no 6anucTHka My HOHacs
MEXIYHAPOMHA H3IBECTHOCT. '

- Jumutep Hymynos (1894 - 1980) e 6u acucrent ot 29 torn 1927 r. go | romm 1941 r. Toi
e 6un Ha cnenramusanu s B [Tapux u Bprokcen npes yueGHata 1930/1931 rr. [1pes ToBa Bpeme
e 6u 3amecTBal oT A-p Kapabames, BpeMeHHO KOMaHAHPOBAH OT e4HA CTONMNYHA I'EMHA3MS.
Tolt e onpenenun To4HaTa reorpadicka MUpHHA Ha ofcepBATOPUATA U € aBTOp Ha okosio 10
HayuHH TpyIa. ' '

Cnen cMBpTTa Ha npot. BrueBapos axanemunurte Kupun [lonor 1 Hukona O6pemxos
YeTAT KypCOBETe 10 TEOPETHYHA ACTPOHOMHS H chepHUHA aCTPOHOMHA B TPOLBLIIKEHHE Ha
npe roaunn (1927 u 1928 rr.) Ko Ha3sHaYaBaHeTO Ha penoBHUA KoueHT Hukona Boues (1898 -
1979) - ot 1977 . akagemuk.* : - ‘ Lo

CreBaILBAT ACKCTEHT N0 acTpoHoMAs Auren Boros (1926 - 1985) e nocTemun npes 1946
r. Toit e sapwspmun Coduitckns yrusepcurer npes 1943 r, Ot 1962 r: e cT.H.C., & JOUEHT - OT
1971 r. ApTop e Ha 60 HayuHu Tpyaa. Toil e mocowueH 3a oTkpuBaTes Ha 176 FOMUIIHKS UKBI
Ha C'BHYEBATA aKTHBHOCT. ABTOp ¢ Ha “CGopHHK 3afa4y Ho TeopeTHuHa acTponomus”, (HU,
1965), “MuToBe u nereHpu Ha chaseagusTa “ (HU, 1976) u “Brsrnenute Ha Moan Exsapx
Brirapeku” (HH, 1982). o ' ‘

Huxona Hukosos (1930) e acucreHT ot 1953 . 3amuTasa kaHAKAATCKa HCEPTALUS Ipe3
1965 r. u moxTopcka - npes 1975 r. B I bpxaBHus acTpoHoMuueckd KHCTHTYT “IUtepubepr”
npn Mockosckus ywusepenTeT. Toil cTasa npodecop no actponomus npes 1978 r. Karto
purOBoAMTEN Ha KaTempa actpoHoMus BbB Ousuueckus pakyntet Ha CY npod. Hukosos
TIPOMEHH CHABPKAHHETO Ha KyPCOBETE [10 ACTPOHOMHS H [IOCTABH aKleHTa HA aCTPOHU3NKATA.
Toll & ocHoBATENT Ha CENHANH3AUHATA 10 ACTPOHOMHS [Ipe3 1966 I., B KOATO YeTe MbPBUTE
ChBpEMEHHH KypcoBe - [Ipaktruecka actpodusuka, O6iwa actpodiuzuka u 38e3gHA ACTPOHOMHES.

Tletsp KbHueB 3aBBpUIBA MBPBHS BHIYCK HA CHeUUHANM3aLHs acTpoHOMHS npe3 1968 r.
CriaTa rofuHa e HasHaueH kato ¢usuk B KaTenpa acTpoHOMHS , HayyeH ChTPYAHHK € OT
1972 r,, a cT.H.C. - 1975 1., foileHT - 1996 r, BamuTaa KaHAM AaTCKa AHCcepTalus npes 1975 r.
B Opeckus yHuBepcuTeT. PrkoBopuTen e Ha Katenpa actpoHoMus B neproma 1989 - 1993 rr,,
Tpe3 KOHTO HA3HaIaBa MIAAY ACHCTEHTH U CTUMYJIHpA TAXHATA HayvHa JeHHocT.

TTonacrosimem Kareapa acTpOHOMHS HMa [WaTeH obeTas oT 16 gymm: enun npodecop, 6
LOLEHTH, 4 ACHCTEHTH, elHH JOKTOP N0 ACTPOHOMHS, efHH 3aBexaly ofcepBaTopus, [Bama
ClIELHAIUCTH C BHCLe 06pazoBaHye U elUH TeXHHYeCKkd noMotuuuk, KaTeapaTa Mo acTpoHOMHES
OTTOBAPS 34 YETEHETO Ha MHOXECTBO KYpCOBe.

npodr. adu Feopru Neanos
* [Toopobia buoepagius na Akad. Hukora Bones e nybauxysana om coujusn asmop @
“Ceema na giusuxama”, m. XXI (1998 2.), k. 4, emp. 299 - 302, Bea. ped. B
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 eoguununy
110 TOJAVHHU OBYYEHUE 110 PU3HNKA B
CV “CB. KIUMEHT OXPHJICKHN”

u 10-romuna geitroct Ha Kateapa “®usuka Ha KOHJEH3HPAHATA MaTepun”

Hukonait Maptuios *

Ille 3aM04HA CBOETO M3JIOKEHHE C efMH UATAT oT KHurata Ha Msam II Huxonos
«CpepemennuaT yaupepcutet B CAI” - Codns, 1989 r., kpacHopeuus 3a {hopmupaHeTo
HA ChbBpEMEHHATa KOHIENIMA 3a 00y4eHHeTo ¥ Hay1HO-M3C/e]oBaTe/NCckaTa paboTa B
yruBepcuTeTyTe: “MHOrooGpasueto oT (GopmH, AHHAMUIHO NPEITATAINM Ce, KAKTO B
pAMKHTe HA OPraHH3aNHORHATA CTPYKTYpA Ha Ja/leHa yHHBEPCHTETCKA HHCTUTYLLUA, Taka
1 H3BBH Hes, & XapakTepHCTHKATa HA ChbBpeMeHHOTO BucIe oGpasoBanue. [IputnsaTa 3a
ToBa MHoroofpasde JileXkH B LleJieBaTa CBHIIHOCT Ha OPUEHTALHMATA Ha obyueHHeTO -
MEOWBHAYAHHA NOLXOM, JHYHOCTHATA HACOYEHOCT Ha Mpoleca, OTTOBOPHOCTTA Ha
npenofasaTesis 3a OTHACITHHA CTYHEHT W Herosute ycrexu. OCHOBHHTE XapaKTepUCTHKH
Ha npolleca Ha o6ydeHUeTOo B OPraBK3ALMOHEH aCMIEKT - OTTOBOPHOCT, I'bBKABO NPEIIABANS
na opMHUTe, MOGHITHOCT, KOHKYPEHTHOCT, HENPEKBCHATOCT, CTPEMEX KbM HKOHOMH4ECKA
e(heKTHBBOCT M IOCTOSIHEH KOHTPOJ BBTPE M OTBBR CA PE3YNTAT OT HENPEKLCHATA dopba
HA YHHBEPCUTETCKHTE HHCTHTYLIMH 32 [TO3MIIHH, K2KTO Ha 1asapa Ha BUCIIETO ofpasoBaHHe,
TAaKa ¥ 32 MACTO B OBIIECTBEHNS OPraHA3EM”. »

TebpAe COXeH, ABILI, NPOTHBOPEYMB, HO NOYYHTENEH NBT Ca USMHUHAIH penuna
M3BECTHH CTAPM KOJIEXH M YHHBEPCHTETH OT MOMEHTA Ha CBOETO Ch3/laBaHe /10 HAIIH
nuu - ganp. XapsapackuaT (1636 r.), [IpAHCTEHCKUAT (1747 r.) u T.4. IIepBHTE CTYACHTH
Ha XappapJckus yHHBEpCHUTET U3Y4aBaT camo 10 eanH yueGen npemer AHeBHO, OT 8.
cytpunTa.mo 17 r. cien ob4n, a B cbbora - Ao 0ban (obwo 49 uaca). Ilpor‘}‘)ama'ra e
HEHM3MEHHA ¥ HOCH. aBCONIOTEH XapakTep, LenTa -~ OHCHRILUIHHA Ha yMa, 6opOa ¢
6e3n0KOICTROTO Ha MAAAOCTTa”. BucieTo ofpasopanye ce pasriexaa KaTo yCloBde 3a
dopMHpaHe HA HAUMATA W OlUe B I'bPBOHAHAJHHA CU NEPHOJ Ce NpH3HABA 33 efHH OT
ocHoBHUTe (PAKTOPH 3a MPOMAHA B OJUTHYECKOTO Chb3HAHME HA HAPOLA.

Tebp/ie CUIHO e OTIMYABAT YHUBEPCHTETUTE OT TO3H HAHAJICH YHUBEPCHTETCKH MOJIEN
Beue npe3s 19-u U 20-1 BeK - OCHOBHA TAXHA XapAKTEPHCTHKA CTABA HE HO4AHABAHETO Ha
HHTeJIeKTA HA YHH(POPMEHOTO MHCIEHE KaTO CHIIHOCT HA IPOLeca Ha obyyeHne H Herosata
MOTHBALMA, a MHAMBHAYalH3audsTa. Pasuynsar ce TPAAHLUHOHHUTE CTapH yueOHH
iporpaMu, BbBEXAAT ce HOBH, Npo()ecHOHANHO OPHEH THPAHH [PEAMETH, clienHaH3auH
M T.H. YHHBEpPCHTETHTE KaTo yueGHO-HAay4iHA CTPYKTYpa UrpasT H3KTIOUNTENHO BaXHa
poJIsl B IpOLEca Ha IPaXAaHCKOTO, KYJITYPHOTO, HDaBCTBEHOTO (popmupaHe HA JIMYHOGTTA,
HA CBETOrNe M CHLIEBPEMEHHO JABAT MOATOTOBKA Ha GbellMs CHEUHATUCT - dusux,
XUMHK, GHoyior U T.H. B TO3W eTan Ha pa3sBATHE HA YHHBEPCHTETCKOTO ObpasoBaHue
BBL3HWKBA H CE€ pellaBa OCHOBHHAT BBRNPOC 32 fanaHCHPAHOCT Ha eJIeMeHTUTE Ha

ofuoo6pasoBaTellHATA H ClNEHAIM3NPAHATA NOATOTOBKA HA NHTOMIHUTE, 32 TAXHOTO

*Yaem om doxaada Ha parosodumenn Hd xamedpa ®KM npogh. dghn’ Huronati Mapmunos,
wu3Hecen Ha cemunap npes mapm 1998 2. ‘ ‘
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eAMHCTBO, 6e3 KOeTOo MporpaMaTta ce pasnaga, a NONrOTOBKATa HA OTICNHHSA CTYIEHT e
U pasapobena, uiw Hebanancupana, HIK 0 ABeTe 3aeH0. Tasy cLILECTBEHA OHCKYCHS
€ aKTyaJIHa ¥ B HACTOSWIHA MOMeEHT. Peuna HscnensaHus couar, ue Npes ocileqHuTe
AeCeTHIETHs ] B YHUBEPCUTETHTE CE KOHCTATHPAT TEHICHUUM KbM W3rpaxciaHe Ha
npodecHoHanHN YMEHN, 3aCHIBaHe Ha CIeUHAaJH3HpalaTa NOoJrOTOBKa Upes 3aabibo-
YeHO OllO3HABAHE U OBJIA[ABAHE HA JafleHa OONACT OT 3HAHMSA, KOETO G& U3IBBPIIBA 3a
cMeTKa Ha 00 L1eCTBEHNA XapakTep Ha YHHBEPCHTETCKOTO 06yveHune, Ha 0B OKYATYpHATa
My # rpanciaHcka Mucrsd. Tyk ciienBa na ce orGeniedxcu H HeoGXo@UMOCTTa OT (hopMupare
Ha TPHCTENEHHO MOJEPHO OByueHHE B YHHBEDCHTETHTE (BKJIIOWHTENHO M NpH Hac),
nNepuaupane Ha o6uoobpazosaTenan (yHAAMEHTATHH QUCUHILTIHY, CleUMaTA3HpaLLo
o0yueHHe Mo TecHH Npodmiy, cbobpaseHH ¢ pealH3anUaTa Ha 3aBbPLUBALIUTE KALAPH B
HAYYHATA H IPOU3BOACTBEHA COIMANIHA NPAKTHKA H TEXHUTE H3HCKBAHHA # T.H. BcHuko
TOBa CBILECTBEHO peduiekTHpa BBPXY (opMHUpaHeTO Ha noaxoasul ydueGeH Miad -
OpeNCTaBMABAL nporpaMaTa 3a oOyUeHHe N0 NaleHa CHellHaJIHOCT U CHSHATH3AMHNS, KOSTO
cneaBa [a ce aHAJIH3Mpa KATO HEIO LANO, HELIO eAHHHO, H ClieBa [a ce aKTyaJ H3Hpa,
OTTOBOPHOCT 3a KOETO Ce HOCH OT CLOTBETHUSA (aKy/ITeT K XaTeApH.

KPATBK IPEMJIEL HA [0-I'OAUIIHATA JEVMHOCT HA KATEOPA ®U3IUKA
HA KOHOEH3UPAHATA MATEPU S (OKM) N

Ha 01.02.1988 r. kaTeapara no “®usuxa Ha T8BpHoTO TAN0” npu Od Ha CY 6Ge
pasoenena Ha fase kaTefpH: “@u3sNKa Ha KOHIEH3HpaHaTa Marepua” M “Pusnka Ha
TBBPLOTO TAJIO H MHKPOCJEKTpoHKHKaTa . ‘38 pbKOBOAHTEN HA KaTelpa “Dusuka Ha
KOHASH3upanaTa MaTepua” e HazHaued npod: a¢u H. MapTunos. Taka sano4sa neftnocTta
Ha TasH xaTenpa npeiu 10 ronuny, B KauecTBOTO it Ha HAC/NEOHHK HA CHINAJCHATA OT
npod. BaxMerues Hal-cTapa kateapa “Excnepumentansa Qusnka”, npopexaama
ofyuennero Ha cTyaeHTHTe OT DPU3pUeckns YakynTeT no kypeopeTe o O6wa dusuka: 1.
Mexanuka, monekysHa Qu3uka U TepMoauHaMuKa, 2. EnekTpOMarHATHH ABNEeHHA M 3.
OnTUYHK ABJEHUA. L

OcHopHH NpUALMNN Ha paBoTa B KaTeApaTa, KAaKTO M HA KaTEAPEHHTE ChBETH, Ca
OTKPHTOCT, KOJIEKTHBHO B3eMaHe Ha PELIEHHs, ABTOHOMHOCT Ha [peNofaBaTENCKHTE
KOJIEKTHUBY NpM B3eMaHe Ha pelueHus, CBbP3aHH ¢ yuebHaTa W HayyHaTa MM pabora,
pasnpeaesiaHe Ha OTMOBOPHOCTHTE, YBAXKEHHE H 3AMHTAHE NpaBaTa HA JIHIHOCTTA.

‘OBIIN JAHHU 3A KATEOPATA -

Kareapa ®KM npes 1988 r. ce cbeTom ot 27 npernofasaTei, 7 crenHaauCTH-U3HIH
H COEUNAJIHCTH ChC CPEAHO ClieNUaTHO o6pasoBaHNe H 5 ACIIHPAHTH. ‘
PepHo e 1a cnomeneM ¥ UMeHATa HA H3THKHATH HALIH IPETIOIABATENHM, L bJIIOrOMIIHHA
UNeHOBE Ha KATe/IPaTa, KOUTO He ca Beve MeX/Iy XUBHTE, a ToBa ca akad. Emun Hamkakos,
CT.H.c. Bacut Bacunes, cr.H.c. [Tetko Bacuies. ‘ ‘
[lo nacTosimeM KaTeapaTa ce cheToM oT 34 mymm: 3 npod. agn (H. MapTuuos, Us.
JNanos, M. Wnues), 7 nou. a-p (A. Konopa, M. Muxos, M. Basiesa, M. Apoito, [. ¥Ypyues,
B. Xamxues, B. Panrenosa), 12 . ac., a-p (K. Hemes, JI. Unues, XK. Bruzapos, AT.
Anppeesa, IT. Honakos, C. Crosnosa, M. Baukuuesa, B. Mamesa, H. Wenynko, M.
I'eopruesa, B. onues, M. AGpawes), rn. ac. E. Llakun, 3 cT. ac., a-p (O, Coacosa, [.
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Tonosa, H. Butaros), cr. ac. M. MuaneHosa, 3 ¢usuxa (E. Boftaunosa, M. I'puropoga,
M. KppMakoB) # 4 cenHajmcTi ¢bC CPeAHO obpasosanve (T. Bopucona, E. 'eToBa, M.

Bucepos u B. KoctaquHoB). .

TNpes namunanuTe 10 romuun oT WieHOBETE Ha kaTe/ipaTa fsXa 3aUTeHH 2 fHceEpTalHd
3a. JOKTOp HA (PH3AUECKUTE HAYKH U MOBEHE OT 10 poxTOopcKA AHcepTalny no ¢pusnka. B
kaTenpata no ®KM ce npopese ofyUIeHHETO H Npel3alliuTaTa Ha oxono 20-25 penoBHA

HOKTOpPaHTH.

VUYEBHA JEVHOCT HA YJIEHOBETE HA KATEIPATA

OcHopHaTa yyeGHa paboTa ¢ cBBbp3aHa C ofydeHHeTO Ha CTYJAEHTHTE N0 OCHOBHUSA
Gasucen kypc no O6wa dusuxa - I u Il xype CTYASHTH Ha ®d. Haxou npenonam_’rcnu
ydacTBaT ¥ ¢ HeTeHe Ha JIeKIWA H nabopaToOpHH 3aHATHA IO cnemcygcone )2}
CrielnpakTHKyMH B CTENHANU3alBHTE KbM takyarera. CpefiHO roAMIIHO €A O y‘{aaal:::
(o6mo 3a I u I roguna) oxono 500 cTymeHTH (PEROBHO U 3a[04YHO ofyuenne), Ka:rjma
NPOBEXIAT JeKUHH, T1a6OpPATOPHH B CEMHUHADHH YIpaKHEHNA NO: Mexanuka, MOJIeKy.
bu3KKa 1 TepMOJHHAMUKA; ENeKTPOMATHATHA ABJICHHUA; OnTuvHN nngemm. S

Tlpes pasriexxaanusa nepuop 6sxa oTneuaTanl pefinua yue6HH Noco0Hs 3a CTYAE ™ H.
BTOpO H3haHHe Ha “3alMCKU O MEXaHMKa, MOJICKyIHa ¢dusHKa U Tepmon,l,mall:lmx;tl anOB.
MapTHHOB, BTOPO H3JaHue Ha ydeOHUKa 10 “EneKTpMATHATHH SBJICHUS E I_I;. ‘ Ko];
yue6HHK 110 “OnTHYHH sBNenns” - M. Unnes, B eyat ca yqeﬁxm‘fm ma npod. E. Hamka o8
no “EnexTpoMarHUTHH ABJICHHA H onTuka”, orneuarad 6e “CO60OpHHK OT 3a)mt,1’n -
Mexagnka © - B. Jeuesa u E. Lakuy, yue6unx “CrexTpOCKOMIA Ha TBLpiLoTo TS0 - E.
Banesa, B nevat e “ChppeMeHHa (HU3u4HA ¥ MHPOITIENHA HHQ)OFM&um -2 ;‘omi IE)T .
HaIKakoB, OT ChIIHsS ABTOP € ¥ “PLKOBOCTBO 32 IEMOHCTPALMHK ™", OTNEHATAH O 1 (;Tg:
ce ga 6baa CTYAEHT” B CHABTOPCTBO © M. Baukuuenpa u Apyru. B MomMeHTa ’Konelc_"n:neﬂm
npenopasatesnu kM kaTenpa ®KM noarorss pkOBOACTBA 32 naBopaTopHH ynpax
¥ c6OpHUK OT 3aJa4d N0 pasfenuTe Ha O6ma puspka.

HAYYHO-U3CJEROBATEJICKA JEVMHOCT HA KATEJPATA

Hayunure A3ciefBaRns Ha [Ipeo/iaBaTe/IMTe B kaTepaTa ca oT o6nacTTa HA (I)I/I3PI::T;
HA KOHIEH3HPAHOTO CHCTOAHME, KaTo OOEKT Ha H3ICHCABaHE (excnepuMeHTiﬁoeBe
TeopeTHYHO) ca: MOJleKYJIHH KPHCTAJIH, TIOJyIp OBOAHMIIH, ILIa3MEHH cpeny, nmql x}mm;
FIOHHH KpPUCTalM TBBPAHM PA3TBOPH, siApeHa MATEpHA, MAarHUTHH MaTepHaIH, NOB ]; e
u untepdeiicn, MJITT - CTPYKTYpH, ENUTAKCHHN, BEDHXKKH OT ATOMH, Bncongemg;ZM’lgp“ !
CBpPBLXNpOBOAHANN, (asoBH NpexoH, NOAPEACHH H HeroapejleHu cpeau, buon p

HH CHCTEMU. .

61“2112;?1:2”‘1 npobiemaTHKa ¢ 060cofeHa MaBHO B TPH HayHHH obnacTh - H?In%\.zzz}:znl;
I. CTpyKTypa Ha KOH/IEH3UPAHHTE CHCTEMH H MPOLECH HA NPEHOCA 131 Tsix. I1. CBoﬁc;Ba
CIEeKTPOCKOIINS Ha KOHAeH3UPaHH Cpelin ¥ Guonoryuny cucremu. IT1. Marauren B
Ha KoHJeH3HpaHH cpefd. OcBeH TE3H IMaBHU TPH HanpaB{cHnﬂ 6axa pa3BUBAHH 1! n(;
WscnenpaHus Ha AApeHaTa CTPYKTypa - (HayysaTa HeMHOCT Ha E; Hamcméonoml
Y3rpaxaaHe Ha KOJIEKTUBHE MOLH B AZPOTO, MOJEN Ha MHOTroB3aHMOAeHCTBAINH q,o;:mm
¥ CITHHOPH, [Ipe3 OTYETHHA nepHon). V. MeToauka i M AAKTHKA HaA 00yUEHUETO IO
- (rayuna geiigocT Ha C. CrosiHOBA H OpPYTH).
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KDHT'LIC AHAJN3 HA HAYYHHTE M3CaeIBANMUS 10 TPHTC. OCHOBHH HANpABJCHMS:

1. CTpykTypa Ha KOHIOEH3HpaHHTe CHCTEMH M NpPOLECH Ha NPEHOca B TAX:
Wscnegsanns Ha HenuHe#HN BLIHOBH B3auMogelicTsus B KyJoHOBH CHCTEMH, HOBRY
KJIACOBE COTATOHHU BBJIHH M CTPYKTYPH HAa CAMOOPraBu3anus - AByMepeH Jhxosepconon
edext (H. Maprunos, JI. Ypymes, H. Butanos u acnupanTH). CrexTpoeMIcoMeTpHs Ha
HapyleHd NOBLPXHOCTHH, KOMITO3UTHH M NpexonHu ciaoese (A. Konosa, . Tonosa u J.
Ktpmakos). ®usnka Ha NOBLPXHOCTTA U TEXHOJIOTHS Ha MOJIyYaBaHe HA THHKH CIOSBE (E.
akun). EnekTpoHHa cTpyKTypa M ONTHYHU CBOHCTRA Ha OONYNPOBOOHHIH 32
(oToneTekTOpU U HETEKTOPH Ha JreueHust (. Chesa). ONTHYHH, eJIeKTPHYHHE CBOHCTBA 1
CJIEKTPOHHA CTPYKTypa Ha MOJIyNPpOBOAHKUKOBH MaTepuasu (B. loHues 1 M. Mnanenosa).
CrpykTypes aHau3 Ha KpucTanH, (aszoBu IpEXOIM B TeOPHA Ha MPOCTPAHCTREHUTE TPYIH
(M. Apoito, [I. Cnacosa u acnupanTs). Tpancep-mMaTpuUen DOOXON, OLEHKA Ha
e eKTHBHATA Maca B OCHOBHH MOIENH HA noaynposonauny (B. Heuesa).

2. OnTHKA M CNEKTPOCKOMHs Ha KOHIEH3UpaHH CpeaM M OHOJOTHUHH CHCTEMH.
PamaHoBa M ONTHYHA CIEKTPOCKONHS Ha BHCOKOTEMIICPATYPHHU CBPBXIPOBOIHHIM (M.
Wnues, B. Xamxues, M. A6pammes u acnupaHTH). TeopeTHUHH H3CNEABAHHUS BBPXY
ONTHYHATA aKTHBHOCT Ha TBBPLOTENHH CPENHU - MOJIEKYJIHH KPHCTAJH H nomamepu (Us.
Jlanos u acnupanTti). Metactabruinu Gaz\ u cTpykTYpH - TexHONOrMA Ha u3pacTeaHe H
(bu3smdecku ceoiicTea (M. Banesa u acnupanty). CnekTpasiHi cBoitcTBa Ha GHONOMMEpH
¥ GHONIOrHYHY CHCTEMH, IPHIOKHE H3CTENBAHMA B obnacTTa Ha MojleKkyHaTa GHopH3UKA
u Guoenektponnka (A. Aanpeesa, K. Hages u M. puroposa). OnTuuny u busuasn
H3CICABAHUA HA HOB BT KPHCTAJIM 32 HeuHeitHaTa onTika (OK. BrH3apos). Gusnveckn
CBOHCTBA HA TBBPIOTEJHH MaTEPHAIH 0pu HucKH TeMnepartyp (J1. Unnes).

3. MarHuTHA CBOHCTBA Ha KOHICH3HPAHY cpeH. MarHHTHH cBOCTRA Ha cHcTeMH
OT MaJIkil YaCTHL|, MATHHTOTBBPAH MaTepHaiH, MUKPOKPUCTAIH, aMOP(HH MarHHTHH
Cpelid ¥ THHKH CJIO€BE - TEXHOJIOTHA Ha [ojly4aBaHe i CBOHCTRA (M. Muxos, B. Mainesa,
H. Ilenymxo, M. Bauxuuaepa, I1. Yonakop u aCIHpaHTH). ’

Ha ocnoBanue Ha exeromuute oTueTd Ha HayuHoO-H3c/Ie0BaTe/ckaTa paboTa B
karellpata, CpeIHOrOAMINHATA NPOIYKUHA HA HAYYHM CTATHH M NOKNAAM Ha HAILH H
MEXIYHAPOIHN KOH(EPEHIHH H LIKONY & NpUbIM3HTe HO §0 Hay4YHH TPYHa, KaTo NOYTH
90 % ot Tax ca ny6/ukyBaHu B PEHOMHpAHKM MEXIYHAPDOOHU COHCAHMS H NOKIALM Ha
MEXAYHAPOIHY HAYUHH hopymH. , :

ChuiecTBeHO € yuacTHETO Ha NpemomaBaTenuTe 1o HayTHH TeMH oT Haumonangus
thonnm “Hayuuu wacnempanus”, no onpa na CY u no mpoextu Ha MeXIYHAPOIHH
nporpami, Temnyc, Konepuukyc, HATO - [porpami, CbBMECTHH IpaHTOBe ¢ EBponeiicku
YHUBCPCHTETH U loroBopHata Tematuka Ha HUC npu CY, kaTo 3a | 996/97 yueGua roguaa
OposT Ha Tesn nmpoekTH e moseye or 20. v .

B saxirovienue, NpUsTEH ABAT € 32 MeH, [a H3KAXA CBOATA 6JIArOfApPHOCT KBM BCHUKH
“ieHOBe (IpenoaaBaTeld i CJYKUTEIH) Ha kaTefipa GU3NKa HA KOHACH3HPAHATA MATEPHS
34 aKapeMHUYBHA QyX Ha pasOUpaTeNcTBO H TONEPAHTHOCT, KAKTO U 3a U3PA3EHOTO JOBEpHE

M MTOMOII KBM MEH B KAYSCTBOTO MU Ha PBRKOBOOHTEN HA KaTeApaTa ripes NocjJecgHUTe 10
TOLOHHH.
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3A N3TOYHUS MUCTUILI3BM KATO
BEUHA ®MJIOCOPUI

1o noson kuurata na ®pursod Kanpa “Jao ua ¢pusuxara” (Codus, 1997)
Asaps lMonukapos, akagemuk

BCTBITUTEJHH BEJIEXKH

Kanpa e duaux. ChilieBpeMeHHo, KakTo y3HaBame, pu HaGIloflaBaHeTo HA OKeaHa Npes
1969 . Toii e BBANPHEN CBETA KATO KOCMHYECKH TAHI Ha WHAYCKHs Gor IuBa, caen KoeTo ce;
3aeJl ¢ U3YYABAHETO HA BB3M/IEHTe HA APEBHHTE H3TOYHH MHUCTHLH. Y eTo 4e B TAX T(;a
TNpeoTKPHBA OCHOBHUTE PE3YJITATH HA ChBPEMEHHATA huznKa u 3a110%Ba 3 BHKAA NOCNIEAHA

| Ho B Tas3n “cBeTnMHa”.
1 HaykaTa H30010 HIKIIOYHTEJ] '

Pa3BUTHETO Ha HayyHOTO M (MIOCO(CKOTO NO3HAHME Ce NPEACTaBs KaTo rpaunnc;zx;
HCTOPHYECKH LUKBJI, IPOTHYALL COpe] NPOCTa TPHCTaAMAHA cXema. Fonemmeqnc:;; 1 %2
cBEeTA ¥ MO3HAHMeTO ca 6K pasragaHy omle B AnAGOKa APeBHOCT B CTPAHUTE He ,un s
W3TOK OT M3TOYHMS MUCTHLHIBM. TO3M CBETOIJe] € CHILECTBYBA] MHOI'O BeKOBE Ipen
'He3aBHCHMO OT (QU3HKATA. .

WpenTe Ha ApeBHOrpbLKaTa H H3o6uio mocieapamlaTa 3anafHa bunocodus u Ha Hay:ZTe

y e
10 HauajoTo Ha XX B. ca CTPOro B3ETO peTPOrpajiHo ABjleHHe, OTKIOHHKIIO HY OT npo:s?r g
netund. Knacudeckarta husnka e Ouia aHTHTe3a HA MUCTHIN3MA 1 Cera ce rxpamg :;umm o
. M OTKp a Hd
ayasa pepani. Ts HH BpbILaia Kb
ToKaXe, ue chbBpeMeHHaTa (QU3anKa o3H ’
uaTqu;u cBeToreq. ToBa Halara fia ce Bb3NpHeMe TO3H CBETOIJIE[ KATO HOBA NApajiMrMa,
¥ IPHMHTHBEH BBIMJIEN.
T.e. A4 ce Bp3Kpecu eJHH apXau4ieH | e

Kanpa cTaBa IpOHOHCHPAHHUAT 3anajieH FOBOPHTEN Ha H3TONHAL MKCTHLIII;C;E;M B) pgsgz f:—;a

HaTa TYK Heroea KHHra (I'bpBO M3[aHHE - 1974 r., BTOpO(; 1983 1;., g:;:”(-napas;;);mﬂoimn
i H3MKa, BLB BTopaTa (3 riiaBH) p
vacT Toli 6ersio ce criupa Ha HopaTa , 4 o
: M H [I3eH), 8 TP
[ H3bM, KNTalicko MUCNIEHE, AOH3D:
Ha U3TOUHATA MACTHKA (MHOYH3BM, 6y0 K e
Ta QU3HKa H MHC
- ce 3aHMMAaBa C IapaJiesia MeXay HoBa :
4acT - MOYTH ABE TPETH OT KHATATA - CE s
uu3amMa. Jlo6aBeHn ca [OC/IEC]IOB K'bM BTOPOTO (cc. 320 - 334) 1 KbM TPETOTO H3AAH (
R ec. Ts
K)afo ce CBIM MO THpaXa Ha HINAHHATA, KHAraTa € Mpefu3BHkana rojiM 614:61;:136 HBHBC:
XakTo chobmasa aBTopbT (cc. 336, 337), ¢ Guna obcrxkaana cXopa nﬂa uaxyc;rz:g;”e Ha,quqHa-
\ acTH . Hpencra 7
MHCKH ceCTpPH, BB3pacTHH xopa. kp
MEHH, yUuTeNH, hepMepu, MeHLL e
npejaraHuTe ,
¢ ca NposBAIM AQHHATET KBM |
Ta 06UIHOCT GUBAT yIpEKHATH, He He c | e
ca ocTaHanK GeapasfiuuHKM KbM Tax. Cropesl Hac Te THPIAT KPUTHKA 3a .rn;rrxl B‘m (amaﬂem
]('pHTH‘lHO OTHOLIEHHE KbM MIUCTH(HKALMATA Ha TAXHATA HAyKa, KOETO YIeCHABA Bb3p
cpenu.
H pPasnpOCTpaHeHHeTO Ha PeTPOrpajHu MUTOBE CPell mnpox:a:gga;eiroclgn P?T anBaM)lHOCTTa
‘ Ta Wfes Ha aBTOpA, K ;
HawaTa kpuTnKa le clieBa OCHOBHA : T a
MUCTHYHM AOragkH, o6chbAH OCHOBHM PE3Y/ITATH Ha ChBPEMEHHAT? i1
s w0 xoltTo. riena “napanena” Mexay Tax. Hapen ¢ Tosa e
H Ha4dHa, No Kol To Te ca NpeicTaBeHy, i pas N e o eanerpaEATe
OTHeds MACTO O4a odepTas HAKPaTko “HHTEPMENHATA”, BKJ . S o
¢unocodcka ¥ HayyHa MACHI U KjacH9eckaTa (H3KMKa H OTHOILEHHETO H KBM

pes3yaTaTd Ha ChbBpeMeHHATA Hayka.

W3TOYHUAT MUCTUIIU3I DM

ATO Ce
WaTtounusT muctainssM (VM) He e eAHHCTBEHATA PEJHUrUA A Q)nnococbnﬂl, 3a KO

| 63
CBemsm na pusukama - 1/99 _ -




NpelfBiBa NpeTeHUHATa Aa e BedHaTa (uiocodus. Bbe Beuuku (npesbsxoxaamu UM)
BUPHAHTH obaue nofolHO nMpoBb3riacsBaHe Ha LajeHa (QUIOCODHS 3a CyMa OT MCTHHM OT
noclieaHa UHCTAHUNA € OescMHUCAUNA, KOATO 51 OCHKAA HA H3DCTABAHE H HOIMATHIBM.
HaHHuTe, noYepeny OT pasryiexIaHaTa KHHMA M OT APYrH HaTouHuuM [1], IOKa3BaT, 4e
3a o6moTo Hassanne UM nin no-o6mwoTo ApesHo-u3TouHa uiiocodus ce KpHe 3HAYHTEHO
MHOroobpaske 0T pasHOBHAHOCTH, HACOKH, LUKOMH (caMo B HHAyckaTa hHiIocotus ce HalposBar
LIeCT WIKQJTH) U OTAJIHE BE3TIIE/H, YECTO I'TH IPOTHBOPEYHBH TOMEXY CH. Hapen ¢ xoudynu-
AHCTBOTO HMA M HErOBYU KPUTHIM, HATHIE Ca ABe HACOKH Ha HEOKOH(YIHAHCTBOTO, ITypaHC-
THYHA MeTA(U3NKA H MOHHIBM, CPELUAT C& DEJIATHO3HM H HEPETHIHOSHH BharyieH, HealiCTH-
¥ECKO CXBAIllAHe 32 BLHIIHHA CBAT KATO IPOEKLHS HA CH3HAHUETO, PEAIMCTHIHH U MATepHAJIHC-
THHUHU MIEHINA, HAPE/| C BL3TVIEAH - KHHEMATHYHH - 32 A3MEHYHBOCTTA Ha cBeTa (KouTo Kanpa
HETPABUIIHO OIpe/esia KATO NHHAMHEYHH ) 3ACTBIBAT Ce M CTAHOBHILA 38 BEUHH BEIECTBRA, 1O/
ABPHKAT C€ KAKTO XOIUCTHYHH, TAKA M ATOMUCTHYHY [VIEOHH TOUKH, # T.H., KATO IPH TOBA Ha
TAX [IOHSKOra ce ryiella kaTo Ha paBHonpasHH. Jaxe Kanpa or6enszsa, 4e cTeneHTa, 10 KOATO
¢ NOATEPTABAT 3NPABUAT PA3yM U JIOTHKATA, CUJIHO ce KojleBae B pasiudHUTe [WKOJH (C. 33).
Hwpsu propoc: Kak Kanpa ce cnpass ¢ Tebpae PA3HOPOAHUA XapaKTep HA MHCTHLIUIMA

xaTo usno? Karo upes ceexuus ce abcTpaXdpa oT HeroBHs ek/ieKTHOU3BM. U koeTo e mo-
JIOLIO, KATO JIO T'OJIAMA CTeIleH I'o e [ONKI B cele cu.

BHB BOOHUTE HA MUCTHUITU3MA

Temme xpumepus na “nosama napaduzma” na Kanpa. OcobeH uHTepec npeacTaBassar
TIETTE MOCTyNATa HA HOBUA BB3MJIEA U elHA Npenopbka (Ha KosTo He ce cnupame). Tosa ca: |,
[Ipumat Ha nanoTo crpamo vactute; 2. Pasrnexnane Ha HelmaTa KaTto mpotecH; 3. EAMHCTBO
Ha MpHpoAaTa A Ch3HAHMeTO; 4. OTKA3 oT QyHAAMEHTANHU NPUHUMIM, 3aKOHH H np.; 5.
[TpubnusuTenex xapakTep Ha BCHYUKH 3HaHH4 (341-349), ‘ ‘

CBOAT KOMEHTAp I11e 3aM0YHA, KATO TW NpeHapens & nocienobaTesHocT 5,4, 1,2, 3. U Taka,
HOCIYAdINBIN 5 30 NpUGIIM3UTEIHUS XapakTep Ha 3HAHHATA, 1KO He TPHUBHAJIEH, TO KAaTO o6
SHAMEHATEN HA BCAKO [O3HAHWE HU OTBEXK/1a KbM “HPONAcTTA Ha peslaTuBUama” (E. Mail). C
NPaBo ¢ M3TBKBA, Y& “THKMO K'bM MHTHYHHTE NPeACTaBd Ce OPHEHTHPA HCTOPHYECKHAT
PEJIATHBUIBLM, KOKTO HCKA A2 YCTAHOBH MUTHYHATA KAPTHHA HA CBETA He KATO Il pex
@ KaTO MCTHHCKA O3HABATE/IHA AJITEPHATHBA Ha HaykaTa” [2]. k

B TakbB cnywait Hama msacTo 3a rpajauus MexXny MpUOIUIHTENHOCTTA HA PHUMUTHBHY
BB3rnen (¢ NpaBAONOACGHOCT KIIOHSALA KM HYJTa) H HA (KJIOHALLH KbM HOCTOREPHOCT) HAYIHHU
HCTHHI. [IpoBefieH MocnegoBaTeIHO, IOCTYIATHT 3a NpUGITH3ATEIHOCTTA Ha BCSKO [103HAHHE
6u TpsGBano na e B cuna 3a (M fa 06€3CHNIBaA) ocTAHATUTE MOCTYJATH, & CBILO H 10 OTHOIUEHHE

Ha cee cu, T.e. TOH Jia e npHGNH3UTENEH, C KOETO C& HOMyCKa HANHTHETO i Ha He I pHOIH3UTETHH
(HayUYHHI) MCTHHY. ' g

olieH CTAXRI,

Criopes u3ucKBaHETO HA nocmyaam 4, BMecTo (byHAAMEHTANHE NPUHUKIH, ypABHEHAS K
YHHBEPCATHH KOHCTAHTH ce BbBEXaa hemeparns or HeonpeXened Opoit paBHompasHu
N10J10%eHUs. ABTOP'BT O4€BHIHO He CH 1aBA CMETKA 33 [IOCHSAMLUTE OT TOBA. TOJIONKEHIe, [Mpenu
BCHYKO CAMOTO TO UMa (DYH/IAMEHTAIIEH XAPAKTep B HoBaTa RokTpuHa. Bropo, keraté ce otpeve,
Hanpumep, GyHIAMEHTAHUAT XapakTep Ha MaKcyenoBUTe ypaBHeHHs, TOBA O3HAYABA fA Ce
npuAaje CHILOTO 3HAYEHHE HA Hall-TPoCTUs KUTEHCKH ONKT, 1A pedem, e MoXe a HH “yiapd
Tok”, Ha TpeTo mscTo, Hali-Texxa 6u Gua peBH3MATA Ha XapakTepa Ha (pyHAAMeHTaTHUTe
KOHCTAHTU. Bes TSX ca HeMUCTHMH OCHOBHHTE TeOpUH Ha ChbBPEMEHHaTA (QU3UKA.

177:[)61.[.)7"1 ROCHIYAAM € H3BRECTHOTO CXBallaHe HA XOJTU3MA, BB3HHKHAJIO KATO OpraHoJIorun4da
unocodus. Tyk eqna Ko Apyra HamMUpaMe TPH PasHYHK PeJaKUKU: IbPBATA - 34 MAPHTET
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- 3a
(cHMETPUS) HA LSUIO M 1aCT, BTOPATA - 33 NpUMAT (7TBPBUYHOCT) Ha LSIOTO U TpeTaTE;I m;
LAS0CT, KOSTO H3K/IHOYBA HATUUMETO HA HaCTH (c. 341) u Moxe fa ce cMATa 3 Henpﬁebﬁ[{mm?
I/Iue’ma 33 IPeXOJ| OT CTPYKTYPH KBM Npolecy, YopMyNupana BbB mopul nacn;);T(l A
J3BeCTHA B AMHAMHM3MA, OPraHONOTUYHY CXBALIAHHA OT POAa Ha Ppunocodus Ha xu e‘)ma.
i Ta cblo ce MpoB
us Ha npouecute (A. Yakitxen).
eprcol), BpB ¢unocod :
ﬁer?ocnen)c;sﬂrrenﬂo KATO BEAHBXK NPOLECHTE CA W3BHKAHH A 3aMEHAT CTPYKTYPHTE, @ APy
<
é # (c. 343).
T Te Ca NPOLIeCH Ha CTPYKTYP ) o
! Hwﬁ-cerlzie KO B ZIyXa HA TIeTHs KPHTEPHH, mpemuam nOCHyaam 3a eIMHCTBO Ha IPH p::;m
< (]
i A3NTHYHY (IyATHCTRYHH, KAHTHA
esponeiickaTa pusocodus B p
% Cb3HAHMETO, H3BECTEH B Kanmanc
¢ TejieH (M B TOBa OTHO
ce pasriexaa kaTo npubausu
u cyGeKTHBHCTKH) BepcHy, i nenne xare
p'mynonpaaeu ¢ NPOTHBONOJOKHUS Bb3rJen) ToH ry6u cMECHIA CH HA (XapakTep
: P
cHCTEMATA) MOCTYIAT. ApTYyMEHTALHATA B HEroBa [10J133 ¢ HeCHCTOATEIHA. .
Criefl BCHYKO Ka3aHo eBa JIM ONHTBT 3d OCMUCIIAHE Ha UM moxe aa ce ¢

Sy KB, -
BEKOBHMU 3ABJIY]IU: MEXIY TAO U HOBATA ®U3UKA

3Ba C HAeATa
[[pesnoepsyrama unocofiun . Kanpa oTxsbp/d rpbUKOTO MHCIIEHE, KOeTo :::J?H';rp'bﬁmm
&
33 ATOMHA3IMA H eBKIHLOBATA reoMeTpus. B paspes ¢ ofumio B3eTo pauuox-mgx;:mﬁnm HarpL
<l < ™
T4 HA ATOM
% aM Ja TBBbpPAY, Y& CBOHCTBA
uiioco(us Tol ce yBIMua NOTA i HDCRCHR o7
ﬁ)pencnﬁsam 3a GUNSApAHA TONKH (c. 51) csAKal N0 BpeMeTo Ha Jleskun u JleM p
o ‘ i A4HEeTo Ha
6ﬂﬂ0€‘iomeune1’o XM H3TOuHATA (husiocopHs € B cmailBall KOHTPACT CIpAMO chT:LzG’]) H¢a
eBHUTE I'bPIA - 6HO OT OTIMYABALIUTE CE C HeTovHoCT 060061eHNS Ha aBTop:qT.OMHM.,M :
e
ﬁgem [110-TOLE 3a103HAT C APEBHOTPBOKATA dhunocous e n3BeCTHO, qe;:z:l}')l Bne p(;u )
HDH TOBA, KAKTO B AeTepMUHACTHYHA (eMOKPHT), Taka 1 HH}IeTepMHHHC‘:H ¢C T aonene
: Hed c;;ulecmyaa ¥ IPOTHBONOJIOXKHOTO yueHHe 32 XOMEeOMEpHHTe ( ;\g; -&;mo oeM
- B e
tesaTa Ha lpn AypoBuH/IO0 32 BCHYKO BB BCAKO M BCAKO BBB BCHUKO (C. )?‘me-"w-ro H;{ |
e
xoeto e moaabpxan AHakcarop. OcBeH pauHOHAINIBM H M3TBKBAHE <;T ot
ay
AKCHOMATH3HpaHaTa reoMeTpUs (InatoH) Tasu dunocopus e npem'mréc;m o
(Apuctoren). M3o6wo ApeBHOrpBUKaTa MHCBJI BKJIIOYBA LIHPOK HAOOP e o
\Axﬁnwmu (Ha Xesnon, nuTaropeiicky) 1o MaTepHaNCTHYHA (Tanec, “0:]; m;:exmxma i
1
Ap.), OT cTaThuHK (e/1eaTCKH) A0 NHAIEKTHHH (Xepak/HT) ¥ AOBERKAALL g
sl
or KpaTun) ...
@ XepPAKIMTAIDM, TPEACTABEH rnca m
dﬁclylpn (e r;xconaene BC;H‘IKO roBa mop o6l 3HAMEHATE] Ha CTaTH3IBM, aTOMH i
o @ M cxopoc
'ILlPl:)H‘d.ﬂHB"bM e rpy6o onpocTapaHe, Ges koeto He Ouxa O BwMo;K:neHe plpTo e
}I?J;OG‘WHH POTHBOIIOCTABAHMSA Ha PEBHO-HITOUHH BB3TJIEH B TPBLKO M(bnnoco’(bug AN
‘ - 3
B yurbp6 Ha obulo B3eTo GescnopHo npeBb3XOKAALATA APEBHO-TPBUKA A
[%
4aT enoxajHu
CTHUHY TIO3UIMHA c& OTpH °
MITOMATHYHO €, Y€ OT MH O st
Sromnsm'x(esxnunoéma reoMeTpHS, PalliOHAIU3MA # peasIi3Ma. B nex:l(:‘c;: - C};}:‘ e 1o ;bme, a
; i a gpoueTe
i H o3o0Bapa) Kanpa e MOT'bJ1 i€
Ha P. ®aiinMaH (Ha KoHTO ce 1l p , e anbopaud,
H 0 HOCH Hau-To
-manbk Gpoit nymy, KoeT
BBLPOEHHETO, CHCTABEHO OT HaH ) T  mpen
:T.g&i'\ﬂ xm’m'reaa (wnm dakr) [3]. CHiuuAT ABTOp NOCOUBA Hpe}lPlMCTBE:cF;l :;HOI?H :Hm s
BABAAOHE [ : eKTHB
BABK/IOHCKATA MATEMATHKA (TeOMETPHS) [4). TIpn XapakTepHOTO Ce;e'ro e ememime 26670 o0
He e noxenas aa ce chobpasi ¥ ¢ H3TBKHATOTO OT Jx. Hunem (4 e emenchares
wTHpa) 3HaveHue Ha EBkimaosaTa reoMeTpUA 3a pelINTeHAA Halpen
: .
(3anajHaTa) HAYKA COPAMO KHTAUCKATA.

' ‘ NipHOIU3ATESHO TI0
OT rienHa Touka Ha IPEBHOTPBIKATA dmnocotpng YIM ce npenctass 1p
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cnefnus HavuH. Toll oTrosaps Ha HAKOU panHu npencrasu (Xesuon), 6ausnK € fo
THTArOpensMa, JHaJeKTHKATA Ha XepPaK/HT M XepakiuTusMa Ha KpaTHi M [0 iesTa 3a
KOCMIIYEH KpBrOBPAT Ha MATEDHSTA, a4 CBINO N0 Bb3MVeAd Ha AHakcarop. Buarmemute ma
Pagxakpuwsan nex caino Hanomust Bepreonosara MeTahu3uKe.

Qusura bes Tao. KvMm xacuueckaTa (puzmka ce oTHaca He camo HioToHoBaTa MexaHuka
(QMHAMEKA), HO CILO TAKA eNIeKTPONHHAMHKATA, (peHOMEHONOTHYHATA TEPMOAYHAMHUKA (10~
TO'HO, TEPMOCTATHKATA) M MOJIeKysSpHaTA hH3KKA. THKMO B MeXaHUKATA Ce U3Tpdkaa HAYYHA-
Ta IHHAaMU'HA KapTHHA HA CBETA, YCTAHOBABAINA BP'b3KATA HA ABJICHHSTA U HEMOBOTO &HHCTRO,
Ipu ToBa MexaHuKATA He € IBHO U €IHO3HAYHO CBBP3AHA C ATOMHCTHYHY BB3IVIeqH. PaspaGore-
Ha Gellle ¥ MeXaHMKa Ha HEMPeKbCHATHTE cpend. OcBeH TOBa ce MOAABPKA M CXBAIIAHETO, He
KJacKH4eckaTa (PU3HKA € B H3BECTEH CMHACHT HeneTepmuHKECTHYHA (M. BopH). Criopen P, Maiiy-
MéH OT pakTH4ecKa [JIeAHa TOUKa “AeTePMUHHIMBT” IANCBA U B IJIACHYECKATA MEXAHHKA,

Vpesra 3a nBuKeHHETO e OCHOBHA B MOJIeKyJispHaTa (M3uKa, CXBAIAHETO Ha TOMIMHATA
KaTo BUA ABHXKEHHE 1PABH BBEIMOKHO HOPMYJIEPAHETO Ha 39KOHA 32 3AMA3BAHE HA eHepruarTa.
Toli paskpusa Bceobinus Xapakrep Ha MpeBpPBINAHAATA HAa (ODMHTe Ha eHeprusta. OT Tasy
TJIe[HA TOUKA OTKPUBAHETO HA HOBH (POPMM HA eHeprus (BBTpemIHOATOMHA U OHa3H,
CBOTBETCTRAILA HA MACATA HA TENTATA) He [P OMeHs HelaTa o cbliectro. M peffcTauTento
CHEPreTUdeckusT BB3rie] (IoAABpKaH oT Kanpa) Bb3HHKEA npenu fa 6vae Gopmymupan
SAKOHDT 34 CKBHBAJEHTHOCTTA HA MACATA M EHEPTUATA W OTHAKA (eHepreTH3mM®bT) cren
TBPKECTBOTO Ha ATOMHATA XHIIOTe3a, OCBEH TOBA B TEPMOLHHAMHUKATA Ce BBBEX A HAEATA 3
HACcOUYeHOCT B .HeOOpATHMOCT HA MpPOHECHTE Ha CHEPreTHYHATE OPEBPBIUAHHS, 4 ChINO U 34
CTATHCTHYECKHA XapakTep Ha HeoBpaTHMOCTTA. . ; , ) o

He oTroBaps Ha daktuTe # kasaHoTo Ha e[1pO, 4e BCHUKH HayKH Ca OCHOBAHH Ha MeXaHuc-
THYHUsA cBeTornien Ha HioToHoBaTa (usuka, HUTO ve (Hu3MKATA € NBPBATA OT CHBPEMEHHHTE
HayKH, B KOATO Ce H3BDBPIUA CMSHA Ha NapafurMarta (c.355).

Haxe axo npremem Bes yrosopku, ue UPOTHBONOJIOKEH HA MEXAHUCTHYHATA KOHUEN IS ¢
CBETOTNIENLT HA MUCTHUHTE (c. 315), Gu Tpabrano na ce uMma Npen BHI, Ue NOCAHUNT qasiey
'HE © CAUHCTBEHATA AJITEPHATHBA HA TA3H KOHLENUHA i e peasHoTo i NPeosonsBAHE & CTAHANO
HE34BHCHMO OT MHCTHLUUIMA. o ’ .

34 HYXOMTe Ha mpefelHOTO CXEeMaTH3WpaHe Ha HellaTa, Npef JIKUETO Ha HeXeaTeHH
daxTh, Kanpa BB3NpHEMA NOBeNEHHETO Ha wwpayca. ChC ChUIMS NOAXON HA eJJHOCTpPAHYMBA
CEJIEKLUA Le Ce CPEIHEM U NPH PasrileknaHe Ha HOROTO B HOBATA usnxa.

Bropw swnpoc: Kak Kanpa o6scussa yClexnTe Ha 3anafgHaTa GUIOCODUS H HA KIACHY eCKATA
$u3snxa? C ToBa, e Te ca npHGAH3UTENHO BEPHH 1 aKo #3nonssaMe XereJoBHs uspas “ce cHe-
MAT” B H3TOYHHS MHCTHIHIBM, T.e. MEXAy TAX UMa PHEMCTBEHOCT (cc. 352, 355). Hokak e
BB3IMOXKHO TO3Y 3aMa/IeH AHTUMHCTHIHIBM [a Ce ChABPKA B M3TOIHUS MUCTHIH3BM? Ha Tosu
BRNPOC eA1Ba JI MOXEM [a 0JTy1dM CMH cJleH oTrosop. Ha y Kanpa uma i npyra nocranoska,
e Te3u CBETOMIENU ca PABHONPaBHY. B TAKbB clyqait obage majga nAI0TO HeroBo TIOGTpORHKE.

HOBATA ®HU3UKA BbB BUL YAOBEH 3A MUCTUDULIUPAHE

®usnrarta Ha XX B. obxBallla riiaBHo (PU3KKATA HA ToNETO (cneumanna u ofma TEOPHSA Ha
OTHOCHTEJIHOCTTA), ATOMHATA (DH3HKA (kBaHTOBA TEOpHS) W (JU3HKATA HA eneMeHTapHHTe
HACTHIH H HA ATOMHOTO SILPO, C KOUTO Kanpa nocta npoussosnHo MaHUIyIHpa, 3a 12 o6ocHoBe
CBOATA Te3ad. B chBpemMenHaTa tbuznka Hamu PAT PA3BUTHE K DA3NENTH HA KiacHYeckaTa PU3HKa.
Teopus na omuocumennocmma 6ez ungapuanmit. Caep kato TOBOPH 34 pelaTHBHCTKATA
TEOPHA KATO €NHA OT Hall-rofleMuTe peRomOLUY B HCTOpUATA Ha HaykaTa (c. 164), Kanpa e

pemuy ga oKaxe, fle npencrasara My 38 TA3M TECOPHS He € ChBCEM aCKBaTHA. Cnopeu, Hero
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AliHmaii TpsGBale fa Hakapa yueHuTe H QHIIocO(HTE 12 OCHIHANLT, Ue TeOMETPUATA HE € Bb-
TpeLIHO NPHUChILA Ha IPUPOLATa, a4 e HanoxkeHa oT pasyma (c. 165). Tosa 6u npnnﬁra'no 1'10134311'5l
na Kaut, gokato AffHmalin ce ofseasa ThkMo cpemy nofoben anpropusbm. [Tof HaTHCcKa He
(axTHTe - MHILE TOM - Pu3MLKTe 65X IPUHYHEHH 14 OTKBBPJLAT MOHATHATA IPOCTPAHCTBO U BpeMe
ot ONHUMIIQ Ha ArpUOPHOCTTA, 33 [1a MM JLOBELAT 40 NPHUIroJHO 34 U3NOJI3BAHE ChCTOSHEE (5]
OcHOBHA XAPAKTEPHCTHKA Ha (ClIelHANHATA) TEOP sl HA OTHOCHTEJIHOCTTA - HO He H Crlopen
panoxeHreTo Ha Kampa - e yHUBepcaJHaTa KOHCTaHTa ¢ (CKOpOCT Ha CBETJMHATA B npazx—xcf
NpOCTPAHCTBO) M CBHP3aHATA ¢ TOBA UHBAPUAHTHOCT HA HHTEPBAJIA (IPOCTPAHCTBEHO ?)pciM:'1
BOTO PAa3CTOSHHE MeXAy ChbOUTUATA) M H3HCKBAHETO 34 PeJIATHBHCTHYHA KOBAPHAHTH :
Te 3AKOHH.
npu]?(?:j;::zoaa meopun Oes kganm Ha delicmguemo. Kanpa e mnpas, Kor‘a"ro Tsxpnue,czz
orpaHHYeHHETO B TOUHOCTTA Ha MaMepBaHeTo (6u Tpabsayio na ce 11062113?;.4101‘ K:ailggqu;
rJIefiHa TOUKA) € IPUHIKMITHO, BLTPEIIHO IPHCHIL0 Ha aTOMHaTa peayHocT (¢, 141), ue pa qa;m
He e B H3MepBaTeJIHuTe cpenctpa (c. 159), 4e npnzmp;r:],; Ha HeoMpe/eseHOCTTa H3pA3sBa
¢ A HALOKTE KJACHYECKH [IPeXCTaBH (. .
Orp’}tggqoeﬁkz::::e}{o‘:::aaa BepeH Ha Tosa PeACTABAHE HA HellaTa, Korato Habiisira Bbpxy ?omm
Ha HabJofuTes s BhpLy PesylITaTHTe UAH NpOsSBHTE Ha MukpoobekTuTe. PesyntatuTe 34}32::2
OT BHJd Ha B3aMMOLeHCTBHETO, pecll. OT ypesaa, a He OT Chb3HAHHeTO Ha Haﬁm'oaaTem;I:mm
He MOXKE [1a 1P OMEHH TA3H 3ABUCHMOCT, HHTO [ BKSE BHPXY APYTH OCHOBHH XapaKTep
¢ YACTHUMTE KATO CIMH, eJIeKTPHYECKH 3apsll, Maca.
- &VEZ};II;?I]:BTH?BR‘ napafloKcHTe, npel KOUTO ca OmiM u3npaBeHu (QU3ULUTE B qu:';n.ri'r:exzz
aToMHaTa (usuka (c. 50), Ho He cu faBa TPyAa a NOCOTH, e C U3rPAXKAAHETO HA Te(;}; antmo o
61U OTCTpaHABAHHM. VI3MOM3BaHETO HA BEPOSTHOCTH B KBAHTOBATA (U3HUKA, npo:xc el
ocofeHocTUTE Ha (M3c/eBaHeTo Ha) obekTa HENpaBHJIHO Ce CBLP3BA © HesHaHue (cc. : -um(;
B KBAHTOBATA MEXAHKKA UMa MACTO eleKTHT Ha AHHI.U.HHH-HO}JOHCKPIG-PO3BH (e:::x;qz‘“ o
n-Gom), pecr. ca B, cujia HepaBeHcTBaTa Ha Bea. OT Tax 'cnenna oco Hec};é);fn s
(HepazKeNuMOCT, HeJIOKaJTHA Bp'b3Ka) MeXIy YacTHTe Ha el{Ha KBAHTOBA C : T
TE BMAMMO Ca NpecTaHaA Ja OBAAT YACTH HA CHCTEMATA, KOETO HH H3NpaBd NP p :
¢ YMHHO obscHeHHe. ) :
prgi:i:l;‘; Ez]:;; Ha o61acTTa X Ha TEOpUATA Ce AaBa Ype3 KBaHTa Ha nencgane'ro:;o::; ;1:
XKH B OCHOBATA Ha JBOHHCTBEHHTE KOPIYCKY/JHO-BLTHOBU ITPOSBH Ha Muxpool eKTHT ’ H; Hl;-
TBIKYBAHHE B CXBALAHETO Ha AonbaHUTeNHocTTa {6]. Karto ce ocn?paa Hdg::g: %;A);,xa-
BEPCAJTHH KOHCTAHTH, KAKTO npask ToBa Kanpa, BeNpoCHATO cxaaufc‘me yBg 2 | D BRIV
Dusurd na esemenmapnime yacmuyy 6es eseMeHIMApHil udcmuyu ”u bes cu H{l OT.
Ocobero macTo Kanpa oTpexaa Ha T.Hap. “TpeTa peBOIOLHOHHA CTBIKA®, :m))?qe;TiiT;ca-
Mmogea (koiiTo Toif HapHYa Olle XMNIOTe3a, IOAXOM, TeOpH 4, Iporpama, Bu‘zgqil; ";.m’: AElpocmm_m
HOTO MPeACTABUTE/ICTBO HJIM 34 3alHYpSBAHETO Ha afpOHMTe (T.HAp. ) yH‘1 d})) an’mdmannu
Bp'b3KY 3a o0yia) va Ix. Uy, Tasu xunoresa, OTp":ilffpi;u;;;T%x:en :m;uﬂ za s apos
3AKOHM WA TPHHUADH (¢. 297), camaTa ¢ce OCHOBAB? ’ oéT B By
C €[IHHHUS OT T5IX, 3ANA3BAHETO HA OCHOBHH BEUUMHH WIH TAXHATA CHMETPHS B pocTp :
H BJ}IJGMCTO, 3ac/lyX4Ba BHUMAHHE TBhpAeHHETO Ha Kan}')‘a}((:::?]c'gi }::: c}‘;r; 211;23; :: :(1){; p:;z::;r;\a
TUTE OT eKCNepHMEHTA Ce MEHST B 3aBHCHMOCT OT TOB? ace @ ,HHHHMT
allHaTa fi hopma 1e 6bae HeBB3MOKHA (C. 285). KM Tesn OpUHLKMHE COAna ¥ IIp
f{z?i]rglfi:::;ocial (c. 286). C ToBa oTnafa npops3rnaceHoTo ot Kampa mamti:{ldn:ﬂf;;zix.uu
NOJIOKEHNS W NIPHHLKITY ¥ CIELHATHO Pe3epPBHPAHOTO MY OTHOLHeHHe’l(’bM se e,
.- Bee nak mroBonuTHO € fa ¢ 00sCHUM AHTHIIATHATA H”ﬂ Kanpa kbM 3aKOHH .KOTO A B
JIHFMO3€H P OM3X0/] M OCBEH TOBA TEOPHUTE K “3aKOHHTE” ¢a TROPEHHE Ha TOBEL
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(c. 297).TloBeue OT cTpaHHO 3BYYY TORA B YCTATA Ha MOKJOHHKHKA HA U3TOYHHTE PEJIMTHH U Ha
MHTOJIOTHATA.

Jpyra ocHoBHa HJiesi, KOATO He XapMOHUpPA C NpeJULIHKE H3Ka3BaHK4, e, 4e B cy0aToOMHuA
CBAIT M@ CAMO B3AHMOLHCTBHS MeX Oy YaCTULHK, OCHIIECTBABAHH NOCPEACTBOM I10JIETO, T.8.
NocpecTBOM APYTH dacTuuy (c. 234).

¥V Uy u y nerobus e Kanpa 6yTcTpan-xunoresarta npepactsa Beb prustocodus U B HeHayqHO
(B CMHCBJT HA HANXBBPJIALLO o6JIACTTA Ha HAYKaTa) CXBALlaHe, KOBTO O3HAYABA CDUB Ha LeJIHs
sanajed noaxofd kvMm PyHaameHTaaRaTa Hayka (c. 341).

Beuuko Toa ofade ce okaza TBBpAE MpekaeBpeMeHHO, Thil KATO CJIefl OTKPUTHETO Ha
HOBHTE YACTHUY MCHOHHA pe3 1974 T, ¥ KOCBeHOTO MOTBBPKASHHE HA XHIIOTE3aTAa 38 KBAPKOBATA
CTPYKTYpa Ha alpoHuTe (M [JIyoHHATa Bpb3ka MEXIy TiX) XHIoTe3aTa 3a OyTcTpan Tpsbsaure
nda 6bae uzoctaBera [7].

Dunocoicru unmepnpemayuil Ha coepemennding duznuxa. ChBpeMeHHaTa husuka e 6una
IpeaMeT Ha pasnuvHK (UI0CODCKH KPUTHKE U THIKYBAHUS M [IPEH BCHUKO OT NO3HLUATE Ha
eMIHpusMa (IO3HTHBU3MAa H HEONMO3UTHBM3MA), palHOHagd3Ma (CXoJlACTHKATA,
HEOKAHTHAHCTBOTO, KPHTHYECKUS PAlUOHANMSBM), PeaTUBH3MA U JHafeKTHKATA, B JyXa Ha
cyOeXTHBH3MA U peanyaMa, Ha “Pusnueckus” uIeaJu3bsM H MaTepHaTHaMAa.

OcoleHo BHHMAaHKE 3aciykaBaT (Quioco(cKdTe BBATAEAM HA BUAHHTE TBOPHM Ha
cbBpeMeHHaTa Qusnka kato [Tnauk, Afininalin, Bop, BopH, Xalizen6epr, UlpbonuHrep. Binssx
10 MUCTHYHHE HJeH e efuHcTBeHo UlpbomuHrep, Ho y Hero Te ce NpPerIMTAT ¢ TOSHTHBUCTKH
BB3MIEAN B OPHPOJOHAYHeH peann3bM, XalzeHOepr ce npuabpxa kM ITnaToHOB peayuabm.
DunocopckuTe NO3UNKMK HA Bop He ca CTPOro oUepTAHH, HO MOXE JIa Ce KaXe, e ca B JlyXa Ha
(eBoJFORpANTH K'BM) NIPHPOJOHAYYHIA peausbM. TLnaHk, AlHAalH # 0b0 Bpoiin sacTaBaT ofino
B3ETO HA MaTepUAIUCTHYECKH TIOSHIKH. ‘ \

Tpetu Bbopoc: Kak ce mocTHra TaKoBa MpaBoJTHHEHHO npeAcTaBsiHe Ha HoBaTa (HU3MKa,
TpH KOETO TA C€ CBEXa A0 HAKoJKo mojioxeHua? Kax Kanpa ycTaHOBsSIBa KOHBepreHIUs Ha
cBeTornenuTe Ha Qusnnure? Kato ce abCTpaxupa oT OTKPUTHTE NpOBGIeMK B TOABOAHM KAMBHH,
T.e. KATO HellaTa NpefelIHO Ce ONpOoCTAT 1o pefB3eTa CXeMa.

3ABPBIIAHE KbM “BEYHATA ®@HMJIOCO®UN” WU T'NTAHTCKUAT
CJIAJIOM HA KAITPA

Kanpa npeTeHAHpa, e BCHYKH HOBH NO3HAHUSA HA ChBPEMEHHATA (DU3MKA CA B CHBBpIIEHA
xapmouust (“cMalfiBaio chryacke”, “ca passMuHH aclekTH”, “B M3BECTEH CMHCHI CHILOTOY,
“HMaT yauBHTENHA NpUIHKa” i T.H.) ¢ Bbarnenn 8 UM (ce. 85,194, 213,221,296 - 297, 303, ...).
Wnu B ppyra pefakiusd: MECTUHH3MBT WJIH BeuHaTa QUAocoQUs e Hall-moAxoasmara
dunococka 0CHOBA Ha HoBAaTa HayYHa napamurMa (c. 339).

Bpbakata na UM ¢he cpBpemenHaTa ¢usuka Tpabea Aa GblJe TOCTHTHATA MO NPk
HHTYHTHBEH HauHH, “32 OHe3W, KOHTO CA YCTHIIH Ta3) XapMOHHUS, 3HAYEHHeTO Ha napasejinTe
MeNIy cBeTorjena Ha (GU3UNHTe 0 MECTHIUTe e OescnopHo” - zassasa Kanpa (c. 314). Ho
mmom paboTata e B ycel[AHETO, TOraBa & BAPHO K OGPATHOTO: 32 BCHYKH (OTPOMHOTO
MHO3HHCTBO), KOWTO HE C4 YCETHJIH Ta3H XAPMOHHES, TApASIeUTe MEKIY BLIPOCHUTE CBETOrIeIH
ca Bbobpaxaemu. OcBeH TOBA, MUTA e 32 KO CRETOrIe]] HA (PU3HIHTE CTABA ayMma. Hanpumepa
Ha HAKOJIKOTO Bomell QHrypH BEB QU3MKATA BULAXME, Y€ Te UMAT PASNHYHH CBETOIVIEOH H
NOYTH HHKOH HE CIIOAeNns MUCTHIUIMA, ToBa BaxH u306mwo 3a Gpusuyeckata obUIHOCT.

Kaxso ce ucka da 630e dorazano? Ue pesynTaTiuTe Ha CbBPEMEHHATA (PHIMKA TOTEBLPKAABAT
001K NOMOKEHUSA OT PORA HA BCeoOIATA BPB3Ka Ha (I0-CHeLHATHO NpOTHBOMOJIOXHK) ABJIEHHUS
U 31 UIMEHUHBOCTTA Ha CBETA. ‘ 3
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KanpaHe e noxenan aa ce noyuu ot ¢pancruduxanuonusma (K. ITonep) u noxrexna cebe cn
H YHTATENUTE CH, KATO THPCH H Haraxia MOTBbPXAABAIH NPUMEPH, 4 HTHOPHpA
IpOTHBOPEHALINTE U ONpPOBEPraBalluTe KOHTpanpuMepH. [lo To3H HauuH Ce MOCOYBA CaMO,
ye MUCTH(HLApaHATA (PU3MKA YOUBUTENHO HaoMAs M.

MaTBKBa ce aHAJIOrHSTa MeXKIY OCHOBABAHETO HA 3HAHHUETO BBPXY NPEXUBIHOTO B U3TOUHATA
MUCTHKA U BBPXY €KCIepUMEHTa B IPUPOAHUTE Hayku (c. 34), KOSTO U3MNIeXIA Ce CHCTOH B
TOB4, Y€ CJOBECHHTE HHTEPNPETALMA U Ha ABeTe HeH36eXHO ca HeTOUHH ¥ HembJiHH (cc. 40,
44) unu ve MapaJOKCHTE Ca XapaKTEepHY 32 BCKYKM MHCTHYHH TBbpAEHHs K 3a QusukaTa Ha
XX Bek (c. 46). Baxen nmapanen kbM cbBpeMeHHaTa (uauka ca Ge3cMHCIIEHATE raTaHKH
(“xoann”) Ha n3eH-6ynusma (c. 43). B To3u nyx ce nopAabpxa, We YAHBHTETHOTO CXOACTBO
Mesxy OyHCTKaTa KOHUENLUHA 32 B3aUMHOTO IpOHHKBaHe U ByTCTpan-TeopusTa ¢ B TOBA, He
W [BeTe MHHABAT OTBb[l BCsKa HayaHocT (c. 304).

~ MHoro oo Mexay NbTHIATA Ha ChbBpeMeHHHTe QU3NLM ¥ U3TOUHHTE MHCTHIN HM4 B
TOBA, ¥e (PUIMOUTE [OJIYUABAT 3HAHHSATA CH OT eKCIePUMEHTH, MUCTULIUTE - OT MEAHATHBHH
npospenns. M aserte ca HaGiroleHus, u B AseTe obnacTu HabnofeHHsTa ce NPH3IHABAT 32
eAMHCTBEH M3TOUHHMK Ha 3HaHHe (cc. 316, 317). Tyk ckopocTpesiHO ce NMPHPaBHABAT ABA
CBBBPLIEHO PasIH4HH By Ja HabmoaeHHe, a HabnogeHUETO Ce OTBXKIECTBABA C EKCIIEPUMEHTA.
Helo noseve, NO3HAHUETO CE CBEXJa CaMO [0 eMIUpHs. ABTOPDBT M3rJekaa e 3abpasui
KOHCTATALMSATA, 4e POLECHTE Ha PeBpPbIlaHe Ha YacTULMTe 6siXa Npesicka3aHy B TEOPHATA -
HeLIlo, KOETO OT TOTaBa ce e ciiyuBasio Gesbpoit meTH (c. 81). »

Ha ToBa HMBO Ha Heompepe/eHOCT Te3aTa 3a BIU30CT Ha CpaBHABAHMTE CXBALLAHUA & OT
POAA HA KOHCTATALMATA, Ye HOLIEM BCHYKH KOTKY ca CHBH.

Hapen ¢ ToBa, cskaw 3a fa HU 06BpKAT, ce CpeLlaT ¥ APYTH TBBPACHHA: 38 N3KITIOYUTEIHO
PA3NMUHATA PO/IA HA Te3H NpollecH Ha HabiofeHHe, 3a TOBA, He MHCTHYHOTO ONO3HABAHE HA
[eHCTBUTENHOCTTA & IO ToNAMa CTeTeH HeceTHBHO No3HaHue (C. 35), 3a poTHBOpEUHe MEXIY
uscnenpaye u menuTauud (¢, 39). llle npouereM, 4e exciepUMEHTATIHUAT cramuii (1) Ha HAy4IHOTO
#3cjensaHe xaTo ve M (1) ChOTEETCTBA Ha NPAKOTO MpPO3PEHHE B H3TOYHATA MUCTHKA, 4
HAYUHHTe MOJEJH M TEOPHH CHOTBETCTBAT Ha pasiudHuTe (!) HAMHHH, MO KOHTO Ce
untepnpetupart (1) Tesu npospenns (c. 35). ‘ 5

Cropen Kanpa chbliecTBEHOTO [103HaHHE HA ChbBPEMEHHATA (QHU3HKA €A HEHHATE OpraHHiHH
NOHATAS, KOUTO BN MHOTO CXONHH C OHE3H, H3NOI3BaHM OT MucTHLUTE (¢. 315). B Takss
cyvail npuopuTeT 61 HMana GHONOTHATA, Bb3 OCHOBA HA KOATO c& (JOpMUPA OpTaHONOrHYeH
cBeTore. . ,

ITo-KOHKpETHO aBTOP'BT AeKpeTHpa, ue “UA”, KOeTO O3HAYABA Fa3 HilM eTep, HMa ynuamenna
TNPUIMKA ¢ TOHATHETO kBaHTOBO rofie (c. 221). TToneTo - WK UK - HOCH B3AUMONCHCTBUATA Ha
BCHUKM MaTepHaTHU obekTH BbB PopMaTa Ha BBIHA (cc. 221 - 222). Toba ce pa3MHHABA C
KA30HOTO MaJlko NpelH ToBa, 4e peanHocTra Ha UM He Moxe fa Obae paeHTHHUEPEHA C
kBaHTOBO noJne (c. 218). o ' o .

KbM OCHOBHHTE NOBOAH Ha pasrexROaHUA BB3IJIEA CIAfAT CXBALlaHeTO 33 AONBIHATEN
HOCTTA, TeopeMaTa Ha Ben i Haii-Bede “6yrcTpan”-xunoresara. [locieanaTa e ce NOTBBPAM
OT pa3BHTHETO HA QU3NKATA HA eJEMEHTAPHUTE YacTALM. M3BecTHH ca TakuBa JOCALHH Cliydan,
KOraTo 3apafM HAKakbB rposeH QakT TpabBa fa ce XepTBa elHA KpaciBa TEOpUSL. Henuo e -
NPA3HAHUETO, Ye NPeNJaraHuaT NoIX0/ cera ce NoAKpens OT MaIKo Q)n?uun“(c. 329.

OTpHYAHETO Ha YHHBEPCAJIHHTE KOHCTAHTH H CNELUAJIHO KBAHTA HA NEUCTBHE TOCTABS,
kakTo oThesis3axMe, CXBALAHETO 32 AOIBJIHUTENIHOCTTA MO BBIPOC. .

Peasnu TPYAHOCTH 32 TPHYHHHO o0ACHEHHE NpPOH3THYAT OT edexTa Ha AﬁHmaﬁH-I’lonon-.
cku-Pozen. Ho Tosa HMwlgxﬁ'OGmo ¢ IpeBHHUTE BH3rIIe1U, OTPHIALLHA KAKTO OGACHEHHETO, ’
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Taka 1 pHYuHHocTTA. [Ipn ToBa Kanpa cxsaiia HepasaenuMocTTa B KBAHTOBaTA oBiacT KaTo

OTpHLAHKE Ha IPABOMEPHOCTTA HA TOHATHETO YACTULH, & TO3H e)ekT Ce NPOSBABA THKMO NpU
YACTHTE Ha eJHa cucTema. TpAGBa Aa ce MMa NMpedBUL H TOBA, Ye B CJIydasd e OTHAacs [0

cneunuued KBaHTOB ehekT (MpH T.Hap. OTJOKeH H36Op) U TBbpPAE HPETEHHIHOIHO € OT Hero
1A Ce NPaBH YHUBEpPCAJIHA HATYP(UIOCOPUS.

HecbeTosTeHocTTa Ha BB3ryiena ce ofyciass oT Hixonko o6cTosTencTsa. HeegHoponHust
XapaKkTep Ha HM, HeonpenejJeHOCTTa Ha MHOXECTBOTO Pa3sfiiYHH M3Ka3BaHUs, [IpaBB BCEKH
OIHT 34 MTOABENAAHETO My TOA 061l 3HaMeHaTeN Npou3BoneH. ClOXHaTA CTPYKTYPa Ha ChBpe-
MeHHaTa (UMK, JIMIICATA HA eIHHHO OCTPOEHHUE, He JOMYcka BKITIOYBAHETO I B TPOCTA CXeMa.
OTTyK 1 HEBB3IMONHOCTTA 34 TAXHOTO ChIIOCTABSHE U OTKPUBAHE HA CHIUIECTBEHH IPHIHKH.

Haxe y Kanpa ce u3TpbreaT MHOMO3HAYUTE/IHH IPH3HAHMS OT POAA HA TE3H, Ue HAYIHOTO
H3creaBaHe HAMCTHHA C& OCHOBABA B 10-TONIAMATA CH YacT Ha pALHOHATHO O3HAHHKE U TOIX0.

{ce. 30 - 31), 4e Haykata ce CTpPEMH KbM sCHE NedHHUIHH U eXHO3HATHH BpB3k# {(c, 31), ue
MeX Iy H3cieBaHe W MeJUTalHA KMa npotusopeune (c. 39). Toll oTcnabBa cBosiTa Teza ¢
TNOACHEHHETO, Ye (PU3HLHUTE Ce 3aA0BONABAT ¢ MPUBIM3UTENHO MO3HAHHME HA MPHPOAATA, a
H3TOYHHTE MUCTHUM T HHTepecyBa “abcontoTHoTO” 3HaHue. OTTYK cflensa, 4e HHTO egHO
OTAEJHO fABJleHHe He MoXe Aa 6'b/le 0BSCHEHO, TOPafK KOBTO TbK HITOUHHTE MbADPELH #3060
He ce HHTepecyBaT oT oBSCHEHHETO Ha HellaTa (e, 301). »

Ha (pona Ha yHAamMeHTANHOTO 3HAYeHHE HA CHMETPUHTE B ChBpeMeHHATA (DH3KKa HaTATHO
¢ MPUIHAHMETO, Ye OTHOMIEHHETO Ha M3TOYHATA (Quocodus & B cMalBall KOHTPACT KbM
CUMETPUATA U Y& TBPCEHETO Ha (QyHOaMEeHTANHH CHMETpHH BB (DH3WKATA HA UaCTHLUTE e
HECHBMECTHMO CbC 3aCTHIIBaHUA BB3MIEL (c. 267). '

Haii-ceTre usanoro emnupuyHo, taxa ga ce kaxe, oBocHOBaBaHe Ha TesaTa Nafa, Cied KATo
CTPYKTYPUTE H SBJIEHUATA, KOHTO HabMI0gaBaMe B pupoaaTa, ce obsBABAT 32 TEOpeHHE Ha
HALIETO U3MEPBALIO i KATErOPU3UPANLO CBh3HAHMUeE (¢. 287).

HarsienHo 61 Moruio na ce kaxe, 4e Bbarneaute Ha MM ce pasnojlarart B eQHa “njgockoct”,
a CXBAWAHHATA Ha ChBPEMEHHATA (MU3UKA TeXaT B ChBCeM APYIa U ClIefOBATENHO IIpOKapPBAHETO
HA MAPASeTHH JTMHAK MEXIY TAX He & Bb3MOXKHO. '

30WHILABAHATA Te3a OTUBA OWIE NMO-Jajied, KaTo MOCTYIHPA, e KAKTO H Ja ce pasBHBa
CHBPEMEHHATA HAYKA, BCHUKH HelfHuU pesynTaTu iie xapMoHupar ¢ M.

[TpoTusonosoxkHocTTa Ha UM Che 3aNafHaTa (ryiocodua B KNaCHeCKkaTa HayKd BOKH A0
CKbeBaHe € NpHEMCTBEHOCTTA B MosHaHueTo. JokonxoTto y Kanpa B siBeH BHA ce nommnspxa
06paTHOTO, TOl OYEBH/IHO H3MAAA B HEPA3PELLUMO IPOTHBOpPEYHe.

. Ha nonycrem, de ocHOBATENNTE Ha KIIACH9eCKATA HayKa (T6OMETPUS, JTOTHKA, MEXAHHKA )
fuxa ce pbrososunn or UM kato meTogonorns. Torasa Tasm Hayka (KaTo aHTHMHCTHYHO
noctpoeHue) He Ou Bb3HMKHANA. Ho B Takbs cnyuait 61 Ouiia HeMUCTUMA U ChBpeMEHHATa
HayKa, 4 OTTYK U [IPOBB3TIACEHOTO ThPXKECcTBO Ha VM. ' ‘

QaKTBT, e HAKOH OT T.HAP. HITOUHH BBLIIVIEAH ca GWIM MOANBPKAHA H OT 3ANAHE
(apeBHorpbuky U p.) hanocotpy kaTo Xepakaut i JIaii6HuL (32 kouTo Ce CIIOMEHABA), & CBILO

OoT Anakcarop, KpaTusi W mp., KaKTO ¥ NPHIHKATA HA 9acT OT pa3rieJaHITE NOCTYNATH ©

U3BECTHU (PHIOCO(CKH yueHUs Ha 3ananHK (uTocodu, NOKa3Ba, de 3a pA3ka pA3TPAHKYUTESHA
JMHHSL MEXAY TAX MOXe [a CTaBa BLAPOC CAMO AOKONKOTO NMOCAEAHHTE Ce noaABPKAT
NpeMMHO H) PALHOHUIHCTHY Ha ocHosa. Korato Kanpa TBbPIH, Ue 34 3aMaaHOTO MHCIEHE ¢
U3KJIHOUHTENHO TPYOHO A4 Bh3UpHEMe M3TOUHATA NpPEACTABA 33 eAHHCTBO HA BCHYKH
NPOTUBONONOKHOCTA (c. 115), Toll & npeHeGperHan usana niesfa NpefcTABHTENd Ha

Ananextuieckata Mucwa ot H. Kysancku u [x. BpyHo [0 pasBuTaTa cucTema Ha Xered, Ha

MaTEPHANKCTHYHATA AHANEKTHKA H HA CHBPEMEHHH NUANEKTHUECKH LIKOJTH.
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Y npeBHUTe MUCIUTESH, Ge3oTHocHTeNHO oT H3Tok uny 3anaj, UMa HHTepPeCHH JOTalIKH,
HO HeoNpaBOaHO & Te [a ce pasrjexJaT Ge3kpUTHUHO-ANONOTeTRYHO ¥ B TAX - KATO B
IIPOKPYCTOBO JIOXKE - Aa Ce BKAPBAT NPUHUMIIHO HOBA MO3HAHUS. YMECTHO € Ja NPHIOMHUM
npeAynpeXAeHUeTO HA U3BECTHA HCTOPHUM Ha HaykaTa kato JUk. CapThH 33 ONACHOCTTA OT
CpaBHABaHE HA MHHa0TO ChC cerawlHoTo (8], Mum kakTo B TakuBa cnyqau ce U3passBaie
yuuTensT Ha Kanpa - XaiisenGepr, He Moke HOBO BHHO [la Ce HaJliBa B CTAPH MEXOBE.

Jla ce BbpHeM KBbM nofobHE “MbApocTh” 6u 6uno He peBoNIOLMS, @ 3alHYaBAHE HA
MOCTHUTHATOTO OT HAyKaTa, T.e. PALHKAIHA KOHTPAPEBOJIOLHS.

UeTBbpTH BBOpoc: Kak Aa cu 06iCHHM YOHBUTEIHOTO POACTBO MEXAY H3TOUHHA
MUCTHIH3BM U chBpeMeHHATa Guanka? Usrnexaa, o HAYKHHA, 70 KOATO CKYJANTOPDT U3AANEA
OT KaMbKa KAMUJIA - KATO OTCHYA BCUUKO, KOETO He NPUMHYa Ha KaMUJIa.

CBETOIIEJHATA PEBOJIIOLIUS

CBos BB3rnes Kanpa noasexaa Nof cMAHaA Ha TapaJurMHETe ¥ ChOTBETHO KaTo 3HAMEHYBAIL
peBOTIOLHOHHO IpeobpasoBanue Ha usnKkaTa H W306Lo Ha HayqHaTA ¢unocodekaTa MHCBIL.
Bb3HUKBAT BHOPOCHTE: KAKBO Ce pa3bupa NOM NapajurMa, Xos € CTApATa Napajurma, KosiTo
6u TpsOBAIO A4 Ce 3uMEeHM C HOB4, M B KaKBO e HelHATa HOBOCT. ,

" Ha np®B noren kato Ye i Kanpa ynorpe6sBa NOHSTUETO NAPAUrMa B CMACHIA HA T.
KyH, Ho Taka e camo Ha NpbB norjied. BebvmuocT Kanpa npennara RKaHOuOdm 3a Napagurma,
THii XaTO NoA NMapagurma ce pasGupa npakTHYeckn obujonpuemo om nayunama obuynocm,
pecn. 2ocnodcmeaujo cxeaujdare - obpasell, 1o KOATO CHENHATACTUTE OT ofmuocTTa pemragaT
safaunTe B cBodTa obnacT [9]. A oHosa, koeTo Kanpa o6ABaBa 3a napaurma, no HeeJiHoKpaT-
HHTe My NPH3HAHUSA Jajled He ce Clofens oT ofmHocTTa Ha duannure (cc. 295, 318, 329).
ToBa 06scHABA CKJIOHHOCTTA HAa aBTopa Aa roBopH B ObAele Bpeme, 3a BBIMOXHOCTH H
xopusonTH (cc. 306, 331). ‘

 Ha BTopo MsicTo NapalurMHi B ChBpeMeHHaTa PHU3HKA €A TEOPUATA HA OTHOCHTETHOCTTA |
KBAHTOBATA MeXaHHKa, a y Kanpa ToBa ¢ HAKakBO PA3MHTO MHOXECTBO OT eJIeMEHTH Ha f:ﬂHanl
W ApyraTa TeopHd (B MOAXOAAIIA MHTEpPNpeTalus) MIIOC XHNIOTE3H BBB cbmmc"wa Ha
efleMeHTapHUTe HacTHIM. Hello noBede, cTapa BHNPOC He 3a (U3MHecKa Mapaldrma, a sa '
cynepnapafurma, NpeTeHAMPALLQ 30 BAMAHOCT B HAyKATa I tdunocoduarta uzobwo.

OcBeH ToBa KyH cit ¢JTyH C 10-1IHPOKOTO NOHSTHE AUCIUITAHHA MATPUIIA, KOATO BK/IIOUBA

- HETBHPIUMH 32 YXOTO HA MACTHKA - H3UCKBaHHUA 34 3AKOHH, MOJE/IH 31 obscHeH ke, TOUHOCT.
[Tpy ToBa Te ca eRHAKBO BAJMAHHK 32 CMEHAUINTE Ce TapalurMH, o

MMapagurMara, cpeilly KosTo ca HACOYeHH CTpPE/UTe, & BBIrJIeNDT 3a BceneHaTta K

MeXAHUUECKa CHCTEMA, ChCTaBeHa OT (YHAAMEHTAJHU FPaJuBHY eleMEHTH, BhIrIeldbT 32
YOBEIKOTO TANO KaTo MalyHa (c. 338). Toa ciopes MeH e GJIbckaHe B OTBOPEHH BPaTH, THH
KATO TAKABA MAPALKIMA, T.e, FOCIOACTBALLO CXBALlaHe, HE CBLUECTBYBA OT MHOTO nece"ru.ne"rﬁi

{10], To e mpeofoNAHO B XOAA HA PAIBUTHE HA OuniocotuaTa u HaykuTe, B TOBA YHCJIO H

eMeHHY (HH3HYECKH TEOPHH. _ ; »

Bong)f:;e;:?xpmexaﬂnc*?imno-ro chasz:He ce npescTass onpocTeHo. He e BApHO, Ye To OTpHYIa

¢ ofeficTBueTo (npoLecHTe) HA TenaTa.

Bpﬁlil:‘;‘;fazzf}rfxugamrma TB’I:(:pie Hemu(epeHLApaHO Ce OTHACH a-romncmqno*r; i:xsaman(e)

(c. 295). [locneHoTo ofaye He € THKAECTBEHO C MEXaHUCTHGHATA cuusepcym [11]. 3HaveHnET

Ha ATOMHCTHYHATA MJes 32 KBAHTORATA (DH3NKA H3TBKBAT BUAHH HEHHH IPEACTABHTE]H KaTo

M. Bopn, E. Wpsoanurep, JI. Posengenn. He ca uyxan Ha Tasd Tpaauuas (hHanHecKuTe

Bb3rienn Ha XaiiseHGepr. ABTOpBT ce & MpecTapas, KOraTO Ce aHMAXHpa ¢ HEBAPHOTO

TBBpAEHIE, Ye B KBAPKOBUSA MOJeJ HAaCTHUHTE ce NpefCTaBAIM KaTo GHJISApOHY TOMKH,
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CBABPKALLH NO-MaJikd OHNIApAHM Tonku (c. 330).

Cpewly MaTepHaJHOCTTA HA ATOMHTE ¢ NTPHBEN A CHKPYLIHTETHHAT APFYMEHT, ue Koraro
ru HabironaBame, HHKOra He Bk aMe Hakakea cy6eTtannud (c. 210). [Tono6Ho Hewo ce TBbpan
W 34 enteMeHTApHUTe YacTHUH (c. 343).

He no-maixo 3a6aBHo e, e Usjata njeloapus cpelly “npactapata Tpaauuus™ (c. 295) ce
BOJIM OT MMeTO Ha olle [Io-cTapa TpaguLus.

[pes nexemBpu 1974 r. Kanpa nuine npeAropopa KM CBOSATA KHUI4A, B KOSTO BCAYECKH ce
npesb3Hacs “GyTcTpan”-monensT. Torasa aBTOPBT HABAPHO HE € 3HAE] 34 HAIpABEHUTE Ipes
HOEMBpPH CBIIATA FOAKHA 3a6eNeXUTeSIHH OTKPUTHS Ha Nck-9acTHUH. C TOBA, KAKTO U ¢ [sna
nopeAuUa OTKPHUTHA HA HOBH NCHOHM, Gelle MOTBBPAEH KBAPKOBHST MOMAEN M OPHKIIOYEH
BBOPOCHT ¢ “ByTcTpan”-xunoresarta. Moxe fa ce kaxe, He TS TAHLYBA CAMO HAKOJIKO JIeTa.

Axo ToBa onpabasa IkpBaTa peaaxius Ha “Jao Ha GH3AKATA”, TO € Beye aHAX POHHUYHO 34
BTOPOTO M3JaHMe Ha kHHraTa (1983 r.), mpefrosopa ¥ MocecioBa Ha ChILOTO, ¥ OLIe NoBeYe
3d [OC/IEC/IOBA K'bM TPETOTO HagaHue oT 1991 r. (u, pasbupa ce, 3a HeoTRABHAMHESA GBJITApPCKH
npesof). OT TAX He JIH'H, 9€ aBTOPBT € CKIIOHEH Na ce ¢habpash ¢be coGCTREHOTO CH TRbpAEHHe,
ve “aKo eKClepHMEHTAHHTE JaHHK MPOABAKABAT A4 IPOTHBOPEYAT HA MOJENA, BCe HAKOra
(pusursT we Tpsabra na ce oTkaxe oT Hero” (c. 30). Ha, Taka 6u OOCTBIMI QUHKBT, HO BAXY

JIM TOBa 3a paHaTHKA?
* * *

CyMapHO 33 H3MBYUEHATA KOHCTPYKLKSA Ha pasriexaaHaTa KHHra MOXeE Q4 ce KaXKe CIeIHOTO:

- Ta e o6bpHaTa Ha3al, THPCH CTAPO B HOBOTO, & HE EBEHTYAJIHO CBEXHA EJICMEHTH B
cTapoTo, To3# NOAXOA € 4HTHEBOJIOUMOHKEH, A 3UEJHO C TOBA HEHAYHYeH M 3aBBpLIEH, He
odepTasaml epCileKTHBH. ' :

- PasrsexpaHerto ce oTiMyasa ¢ HeauepeHIRPAHUS CH TOAXOL.

- Toce Boau oT npeaB3eTa riieHa TOYKA, 300BOJIABA Ce C NOBBLPXHOCTHH AHAJOTHY U
CBABPKA NPUOBP3IAHE IAKIIOYEHHUA, ‘

- XapakTepHW HEr'OBH HEPTH Ca eKJIEKTHUUYHOCT H NPOTHBOPEYHBOCT.

- To e u GaKTONOTHUECKH HEM3LbPIKAHO.

OnuTbT Aa ce nocThrke chamxapane Mexay MM u Hosara GusKka e HeM3ABPKAH BLB BCAKO
OTHOLIeHHE: TOH JIHIIABA TI'bPBHA OT PEAJTHOTO MY 3HAYEHHe HA HCTOPHUECKO, KYITYPHO, pei-
THO3HO W CBETOIVIEJHO ABJIEHHE, a ChLIeBpEMEHHO ¢ fe3cMUClieH N0 OTHOIIeHHe HA (HU3HKATA.
“B enHa xona He MOXe fa Ce BIpErHe KOHAT H TpeneTHaTa chpHa”, Geme mucan [Tymmkua.
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JIEAEPMAH 3A JAO
U3 “Tanyysawume malicmopu Ha myy-uiy

(Autepunonusa b o1 xuyrara “YACTHULIATA BOI'™”, Codusn, Tpocsera, 1987 r.) -
Jleon Nepepman u Oux Tepuck

B HOpMAJTHH YCJIOBHs Ha YoBeK He 61 TpsbBao fa My MyKa 3a TaKuBa KHUTH, z‘l}co Te
ce HAMHPAT Ha HIAHNOBETE 33 PeJMIHO3HA, NAPAHOPMANIHA MIIH TONTHPTAKCTKA
JIUTEepaTypa B KHWKAPHULMTE. 32 HEIACTHE TAX YECTO TY TOCTABSAT B KATETOPUATA Ha
HAYYHWTE U3AHMA, MOXe GH 3a110TO B 3aITJABUATA MM ce U3MONI3BAT JYMH OT pOfa Ha
“xpaHTOBA” 1 “(usnka”. [IpekaneHo roAMa 4acT OT OHOBA, KOSTO HeTSIIATA Y IUTOPHS
3Hae 3a QuU3MKaTa, i € N3BECTHO UMEHHO OT HETeHE Ha IIO‘,IIOGHH kuauru. Tyx iuc
noabepem caMo ABe, Half-3a6esleXUTENIHNATE OT BCHIKHU: Mao Ha QusuxaTa” ¥
“TanuysamuTe Maiicropn By-Jlu™”, u gsete mybankyBanu npes 70-Te roquHH. 3a na
6baem uecTHH, “Jlao-To” na ®puthod Kampa, KoiiTO NMa AOKTOpCKa CTeMeH OT
BueHckus yHuBepeuTeT, 1 “By-JIn” ot I'epnt 3ykaB, nucaTest, ca 3aMo3HAJN ¢ duzukaTta
MHO3MHa. Xopa, KOeTo caMo 1o cebe CH e Helllo XybaBo. ITbK ¥, KO € TaM BBIPOCHT,
omnpenesieHo HAMa HHILO JIOILIO B HAMMPAHETO Ha MapaJiesid Mexkay HOBaTa KBaHTOBA
(usKKa M MHIYH3Ma, By 1M3Ma, 1a0M3Ma, A3CH WM XYHaHCKATa KyXHS. B nobaska Kanpa
M 3yKkaB ca M3JOXWIM MHOTO OT HEWaTa MpaBHITHO. W B gBeTe KHHI'M MMa A0CTa
KAUeCTBEHM CTPAHULIM, OCBETCHU Ha (U3MKaTa, KOETO UM MPUAABA YCeNlaHE 34
J0CToBEpHOCT, 32 BeJist aBTOPHTE CKauaT OT CONMAHNUTE, A0Ka3aHH MAEU B HaykaTa
K'bM MIEH, KOUTO Ca U3BBH (U3MKATa U JIOTHYECKaTa BPB3Ka, C KOUTO € HIKIIIOUUTETHO

* 3

' HecHIypHa WJIH H3001110 He ChILleCTBYBA.

(...) o ce oTHacs no Kanpa, Toil e faney rno-ymeH u_iukajgxasu c no‘l:a.mcme H
U3pa3uTe CH, HO BCBLLIHOCT € GaMo ollie eAnH Hepsippaul. Tok HacTosBa, Ye "npoCTATA
MEXaHUCTHYHA KapTHHA Ha rpajuBHuTe Gokoe” TpaGea fa 6bae naocraBeHa, Katc
32M10Y4Ba ¢bC CMHICJIEHH OTIMCAHNMS Ha kBaHTOoBaTa (bu3nka, Kanpa narpaxia ycJ/10KHeHK

- ROMbJIHEHNS, HAITBJIHO JINIUEHH OT pasGMpaHeTo Ha TOBAa, KOJIKOQ CJIOXKHO C¢€ npenjiuTat

eXCHepPMMEHTHT U TEOPHATA U KOJIKO MHOTO KPbB, IIOT H CHJI3H CE NPONIMBAT 32 BEAKO
TpPYAHO MOCTIKEHHE. o o , o
AKO HexaHHOTO HeyBaxeHWe Ha MoJOOHM aBTOPU Me APa3HU, UCTHHCKHTE
IlapaaTaHM HampaBo Me BGecsBaT. BC’bUlHOGT“‘I.[aO-TO” u “By JIu” ca npeacTaBHTENH
HA OTHOCHTENHO MOYTeHaTa cpefa MexIy AoOpuTe HayuyHW KHMIH M JYHaTHUHATA
o6nacT Ha M3MAMHMIATE, IIApIaTaH|UTe U oTkayaskuTe. Tus MomMueTa TH FrapaHTHpaT
BeweH XKMBOT, AKO Ce OrpaHUUHILL 0 JUeTa OT KOPEHH Ha cMpajiHka. ['0ToBM ca fa TH
HaMepAT CBUIETEJICTBO OT ITbPBA PBKA 32 NOCEIIEHUETO HA U3BBHIEMHUTE. Easycpymar
3a6J1yaTa HA OTHOCHTEHOCTTA B M10J132 Ha HAKAKBB LLYMEPCKH BAPHAHT Ha AnnvaHax

* Myy-uy - kumaiicko acmue no0o0RO HA HAULLA MUUL-MAUL ’ ’
xk By-Jlu - KomBunayua om umenama 1d uzgecmui Gu3nyil om KUMAUCKY npousxoo.
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Ha (epmepa”. [Tumar 3a “Hio Hopx WHKYafi'bpbp” U NONPUHACST 32 INAHTaBaTa 4acT
OT KOPECMOHAEHUMATA HA BCUYKH U3BECTHH yueHHU. [loBeueTo oT TX ca Ge306unHu -
CBIIO KATO OHA3H CENeMAESCETIOAMILIHA JKeHA, KOATO Ha OCEMAGCET 'bCTO U3MMCAHU
Ha pBKA CTPAHHMUM MM ChOOIIM 3a CBOA PAasroBOpP ¢ MallKH 3eJIEeHW MOCETHTEM OT
Kocmoca. He Beuuky obave ca GeappenHu. Eaud oT CeKpeTapuTe Ha CIHCaHue
“@U3UKBIT peBro” 6e 3acTPesisH OT YOBEK, YMATO HEeBHATHA cTaTHs GHIa OTXBBPJIEHA.,
CrpyBa MH ce, He BaXHOTO € CJIEfHOTO: BCHHKM HaykH, BCHUKH 06JacTH Ha
neffHOCT CM MMaT cBOA “BBPXYIUKA”, HEe3aBHUCHMO Jajnu. cTaBa AyMma 3a
KONeKUHOHUPAHETO Ha OCTApABAIY NPo(ecopd Mo PUIUKA OT NPECTHRHUTE
YHUBEPCUTETH, 34 MaTHATHTE OT OU3HECA HA OBP3OTO XpaHeHe, BUCIIUTE CIIYXHUTEH
Ha AMepHKaHCKaTa acolHallis Ha 6apoBeTe, WM 34 CTapeHTe OT OpaTckus opJlieH Ha
TolIeHCKUTe paboTHUUM. B HaykaTa mbTAT KbM HampenbKa e Hall-0bp3, KoraTo
TUFAHTUTE ca MoBafeHH. (3Haex oM, We Lie M3kapaM OTTYK HAKos JoGpe cMeceHa
MeTadopa.) Taka de UKOHOGOpPLKTE, BECTAHULUTE C (uHTenexTyanuu) 6Gom6u ca
TbPCEHH C 0COBEHO HACTBbPBEHKE - JOPH M OT GTPaHa HAa caMaTa HAaydHA BbpXYILKA.
Pa36upa ce, HHKOJ TEeOPETHK He 61 ce pagBaJl TeopUsiTa My Jia 66 U3XBBPJIEHA KATO
HEHYKHa ¥ HIKOM MOraT JOPH U Jla pearupaT - 3a MOMEHT M YHCTO HHCTHMHKTHBHO -
KaTo MoJUTHYECKa BbPXYIIKa, H3NpaBeHa mpel MeTex. CaMo We TpagMUHMATA Ha
PA3BEHYABAHETO € NpeKaJleHo ABJGOKO BTBLIMeHa. 3a Hay4YHaTa BBPXYIIKa
NOALBPKAHETO M HATPaXABaAHETO Ha MIIAAUTE H TBOPLMTE € CBEILIEHO 3aIbiIKedUe.
(Hai-ThKHOTO Hel[o, KOETO HOBEK MOXe Ja Uye 32 eiM KOii cH, €, He He & JOCTATbYHO
Ra cu mnan.) Tasu eTuka - e Tpsa6pa Aa cMé ¢ OTKPUTH chpla KbM MaajuTe,
HEOPTOI0KCATIHUTE W GYHTOBHULIUTE - OTBaps ITPOJIYKa 32 IIApJIaTaHUTE U 32671y ieHuTe,
KOMTO MOTaT Jia € HaXBBPJIAT BbPXY Hay4HO HErPAMOTHUTE 1 HEGPEXHH XYPHANHCTH,
H3JaTe/IM W MpoYHe MOPTHEPH Ha MeauuTe. HAKOM M3MaMHUUM ca TOCTUCHAM
306eNIeKUTENHHU YCTIeXH, KATO HAMPUMED M3PAEICKHAT MAarbOCHUK Vpu Fenep unu
ncatens VMarioen BelukoBeky, WK JOpH HIKOU HOKTOPH Ha HaykuTe (a Ja 6biemm
A.H. € No-HHIL0XKHA rApaHLKA 32 PaBoTa fopk oT HobenosaTa Harpaaa). Te npoGyreat
HAMbHO OTKAYEHH HEILA KATO “BUXKHALIH AJTaHK”, “NIcUXOKUHe3a”, “Hayka Ha
CBTBOPEHUETO”, “NONMBOAA”, “CTYHEH AAPEH CHHTE3” W Owe MHOIG Jpyru
MoueHHYeckd naed. OBUKHOBEHO Ce MpeTeHaupa, Ye pasKpUTaTa WCTHHA e GLia
NOTHCKaHA OT J06Gpe HacTaHUNATa ce BbPXYLLKa, KOATO ce GOpH 14 3arasu CTaTYKBOTO
3ae[HO ¢ BCHUKHUTE CH [PaBa K NPUBUJIEMMH,
Topa ecTecTBeHO MOXe Na ce ciryur. Camo e B HaIATa Hayka JOpH YIEHOBETE
Ha BBLPXYLIKATA ce HaICMMBAT HaJl BBPXyLIKaTa. B eceto cu “Kakso e HaykaTa?” HaILIHAT
cseTell-nokposuTen Putapn daiiiman cheetsa crymenta: “Hayau ce ot HayKaTa, ue
Tpsi6Ba Ja Ce CBHMHABALI B -eKcNepTHTE .. HaykaTa e Bapa B HEBEXECTBOTO Ha
excrieptute.” U omwe: “Besiko nokoseHue, koeTo OTKPUBA HEILLO B CBOS OITHT B HAYKaTa,
TpsibBa fa ro npejale Mo-HATATHK, HO Tps6Ba Aa ro npenaje ¢ TakoBa JEJHUKATHO
CbUCTAHHE MEXIY YBAKCHHE W HeYBaXkeHHe, Ue NPeACTaBUTE/MTe Ha MPEIXOLHOTO
TMOKOJIEHHE ... 1a He HATPaNBaT MPEKANEeHO CTPOro IPEIIKMTE CH HA MJIAJHUTe, a Aa
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npefaBaT HATPYNAHATa MBAPOCT MLTIOC MBAPOCTTA, e T MOXe U 1a HE ¢ m:npoch.”
To3n KpacHOPEUUB OTK'bC [0Ka3Ba KOJIKO YCUJIEHO cMe Bty obyuaBaHH BCUUKH
Hyle, KOUTO CE TPYAMM Ha JI03eTO Ha HaykaTa. Pas6upa ce, He BOUUKM YUSHH Mom:,f:
NIpU30BAT Ha [IOMOLL KPATHYHUTE COKOBE, TA3M CMECHULA OT CTPACT U YyBCTBUTENH He,
3a kosiTo roopy MaiiHMaH. B TakpB ciyuail Te ca B HEU3TOAHOTO MNOJIOKEHUE L
MOTraT [a MPUIAraT KPUTHUECKUTE CH CHITH KbM CBOATA cobeTBena paboTa WIIH, KOETO
¢ olLe MO-J1011I0, KbM paboTaTa Ha MOMYETATa, KOUTO 'l npenussrksat. HaMa uuxﬁii
nayka. Camo ue mmpokaTa mybnuka psaiKo ocb3HABa ¢ Kakpa FOTOBHO;:T,"nnMHa
CTPACTHO, KONKO OTYASIHO LANOCTHATA HAYYHA 06U_U-iOCT B JajeHa ;mq url e
NPUBETCTBA HHTEJEKTYATHUTE MKOHOBOPUM - CTHUra TOM WJIK TSI HAMCTUHA Aa
e TparenusTa BB BCHUKO Ty He ca MbPJIFBHUTE HCCBI[OHﬂinHI/l nucaTen:,T indl:c;
bK 3aCTPAXOBATENAT OT Yuuuta (rpaj B Kauzac - 6eli. npes.), KOATO 3Hac. Kbl o Touno
AifHiaiin e c6bpkan u gopu e nybnukysan coboTBeHa KHHra 3a TOBA, HH 0
M3MaMHUKBT, JETO 32 eOUH GOH € roToB Aa Kaxe KaKBOTO W Aa 6uno - H::Ha X
Tenepute WU BenuxosckueBluTe. TpareguaTa € BbB BpelaTa, Hoz;:cem 51,11‘5
JIOBEPUMBATA M HErPaMOTHA B HAaYYHO OTHOIICHUE nmy6JinKa, KOATO tv; nmu;q e
MonxIb3HaTa ToJKoBa JecHo. Tasu myGuinka it KymyBa MAPaMHAKH, I oc‘m;,m "
CLCTOSHMS 32 MHKEKLHAM G M3BJIELM OT MaHMYHCKM XIe3H, e NbBIe K i o7
KaliCHM M 1le MAe HaBCAKDbIE W Lie HampaBu BCHYKO, camovn caMo: Aa ::Ka nu;
MOLLIEHHKA, KOWTO Ce M3MpaBui Ha IiatdhopmaTa B 3aAHIA Kpak Ha noxpn:réxK;HA:gH“
AIM Ha Hali-rjieaHds TeJeBU3HOHEH KaHajl W MpofaBa JOPY OWIE MO
OraTH OT HMeTO Ha “HaykaTa”. . ‘
P 3ao Hue, UMaM npc,ummny6nmcam,6cMeq::2;(;);1;3:2;;}\;:30&}3;1:&:;
BB3MOXHHUTE OTFOBOPH €, 1€ HelPOCBETeHATa MyOsIHKa / 3 T . omns
He € 34T103HATA C HauMHa, O KOMTO Ts eBOJIOMpPA ¥ NpOrpecHpa. eKiEM” o
HAyKaTa KAaTO HAKAKBO MOHOJMTHO 31aHNHE, HArPaACHO oT Henzc;;:”e o
BAPBAHHMA M - GJlarofapeHue Ha MeZWUTe KOMTO IoKassaT yu kil
eJIH TTDECTHIIKH, - BIXKAA YUEHHTE KaTO JOCAJHH H CKIIEPO3ND
SSEX:H;T;TST::;:yiBOTO?BC’]:U.IHOCT HayKaTa € Hello [aJied Mo-T'bBKABO. HayxarTa
He € 32 CTATYKBOTO. T4 € 32 peBOJIOLUATA.

MpeBog om axzAuticky: KbRuo Koxyxapos

[ - "HAYKA" B
Wspanue na Coiosa na yuenurte 5 Dparapus
A6oHameHT 3a 1 roguHa - 6000 ns.
Mosxeme ga ce aborupame B Cbio3a Ha y{eHUme 8 byazapus (CY6)-
Cogus, ya. 06oputiie 35, u B kroHoBeme Ha CYb B cmpanama.
L 3a ungopmayus: B (02)44 52 61, 4419 86

)
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IMPUKJIIOYEHWS B CBETA HA UJIEUTE

Acen Terpos

AsTop Huxosnna CpeTeHoBa, H30ATENCTBO “Xepon Ilpec”, 3arnapue “ITocT™Monep-
HaTa Hayka W HEHHUTe KPUTHUM”, TOBa e KHHTaTa, ybukyBana B kpas Ha 1998 r., KoATo
¢ IpeIMeT Ha TO3M KpaThk OT3MB. BCBIIHOCT 3ar1aBHETO IPOAB/IKABa ¢ [T0-ApebeH pudT:
“Bppxy nebata AliHmain - Bop u uctopusta Cokal, a BBPXY KOPHIATA YEeTEM OIle
“pasrosopu ¢ B. Xuitnu, B. n’Ecnans, JK.-T1. Buxue, XK. Jlomak, M. Iatu”. ITo To3u
HAYKH 0OCTA TOUHO ca NMpeJCTABeHH TPHTe pasfeNia Ha KHHraTa.

Crasa fyma 3a mpeu, KOHTO UMpPKYAUpaT oT Guiocopusta u JIiTepaTypHaTa TeopHs
Ao dusukata u ofpatrHo. C TAXHA NOMOMI pyma bpencxn Teopetunn (K. Hepuna u
KOMIAHNN) OTHOBO KONOHH3UPAT HOBHA CBAT M NPUHYKIABAT AHCNOCAKCOHCKHS
nparmMatisbM Ja OTCTHIM. TO3H B3PHB HA MOCTMOAEPHM3IMA LOHAKBIE Ce MBIKH HA
U3KyCHTETHATA U H3MAMHA JIEKOTa, C KOSTO HOSHTe H306110 - ¥ OlIe [IOBEYE €3UKBT - Ce
NOAAaBAT Ha BCAKAKBH MaHMHOyJauuu. He BcekH Moxe A NpoABH KeCTOKATA CaMo-
AUCLMIMHA, Heobxoauma mpu pabora ¢ HOeH U TekcToBe, HesaBHCUMO OT MomoGHH
00sICHEHHS, NOCTMONEPHUCTHUHATA EKCIAH3HA ¢ roGallHO SBNCHHE, YHHTO JaJleuH
nocaeaund He MoraT ga §6BAAT npeickasaHM, HO Bede He ce ChLMHABAME B TAXHATA
Heu3bexHooT. B uenThpa Ha mepeua pasfen H. CpereHoBa mocTaBs OTHOWIEHHATA H
B3AUMOJEHCTBHATA MEXAY HOCTMOMEPHU3MA KaTo o6mo MAeHHO TeqeHne H HayKkaTa B
cobeTBen cMHCTI. Beirneaure Ha aBTOpKaTa ca yMepeHd, T4 u3bArsa kpaHOCTHTE,
IPEANOYNTA MekHTe (OPMYTHPOBKM H HMA IUAHCOBE Ma IPHBJIEHEe YUTATEIHNTE HA CBOS
crpaHa. Hapen ¢ npuHumnHaTa noctaHoska aBTopkarta JHCKYTHPA BBIIPOCA KaK M KAKBO

HaykaTa MOXe 0a clleuesd OT KOHTAKTH © NMOCTMOASPHHTEC HAOCH. I'Ipe)maraﬂa”ra C TaKaBa
uen mporpamMa MUHEMyM (“NpOMOIEPHHCTKH NMOAXOL”) € peajldCTHYHA H 3aciIyXaBa
nosepre. CTPaxsT Ha HayKaTa OT MOCTMOXEPHHCTHYHATA WHBA3HS & HEOCHOBATENEH -
DOpH CaMO TO3M W3BOJ € BaXeH 3a 0baelmaTa HayuHa nojiutHka. Ofmara mosunus,
SaHIIaBaHa B KHATATa, C& KOHKPETH3UPA BEB BTOPHA Pasfen B KOHTEKCTA Ha BEYHHS
Cliop 3a HHTEpIPeTALUATA HA KBAHTOBATA MeXaHHKa. ABTOPKATA [IPaBH ONHT A MPeHAPEIH
HCTOPHHECKHA X0/ HA NHCKYCHATA B pAMKHTE Ha HOBA JIOTHYECKA cXeMa, KOETO ce OKa3Ba
BB3MOXKHO [IOHE 32 HAKOH HEroBH acnekTH. [loyunTesHo e ga ce NPOCTEnN OLe BEIHBXK
Kak HHCKycUATa MPETBHPMABA HAKOIKO MeTaMOP(O3M M BBIPEKN “HBLJHUA CH Heyclex”
AONpHHACH 32 MPABUIHOTO pasbUpaHe Ha YHHKAIHOTO MACTO Ha KBAHTOBATA MEXAHHUKA B
HOBelIKkaTA [O3HaHHE. B TpeTus paszen aBTopkaTa THPCH NOAKpENa B Mpeky pasroBopH
© XOpa, YHHTO HMEHA OT [IECeTHIIETHA Ce CBBP3BAT C KBAHTOBATA 3aramka. Taka B 3aMHCHIA
Ha aBTOpKaTa TPUTE pasjleia ca Jloruueck o6pbp3ann. Ho Te cu ocrtasar, pazbupa ce,
TPH CAMOCTOATENHM HASHHH Nefi3axa, pA3IHYHY 110 XapakTep H Ipean BCHYKO MO Mamab.
CropoBere 0K0J10 KBAHTOBATA MeXaHHKa ca ApebGen meraiin va GoHa Ha npobreMuTe OT
O'bPBHA pasfell, a HHTEPBIOTATA OT TPETUs pasdel ca caMo WIpUX KBM KBaHTOBATA
Auckycus. (ABTOpKaTa HANPa3HO NMPUIHCBA HA Te3H HHTEPBIOTA DOJISTA HA PeluaBall
TECT HJIHM HHIOHKATOP 3a ¢bAfaTa Ha (unocouaTa Ha KBAHTOBATA MEXaHHKa.)

OcoBero MAcTo 3aema (papcoBo TEEHATA HCTOPHS C napoauata Ha Anad Cokan ot
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1996 r. Ta e onucaHa ¢ KJIMHHYHA NpeNU3HOCT. JIHYH He3pAJOTO MOBEJeHHME Ha
HerocpeICTBEHHTE YUACTHHIM (HATpamBa ce cpaBHeHue ¢ ucropuara Monuka Jlynuckn
- Bun KnunToH). B Hafi-noOpus ciyuail koBapHaTa aTaka Ha CoKaJl MOXe 113 HTpae poJiiTa
Ha KpaTKoAeiicTBaL kaTausaTop; 1 6e3 HeroBaTa HaMeca e 1o0pe M3BECTHO, Ye peHckaTa
LIKOJIA € YA3BMMAa KOraTo CTaBa BBIPOC 32 ACHOTA M TOYHOCT Ha e3UKa. Bh3MiaMeHeRUAT
ot Cokan KOHQAHKT 3acilyxaBa BHHMaHHMe He TOJIKOBA KaTO HayueH MM HEEH CIIOP,
KOJIKOTO KAaTO COLUAJIHO ABJIEHUE C HeroBaTa MOTHBAIHA OOLIECTBEH PE30HAHC, HATHIHETO
(414, Haii-BepOATHO, OTCHCTBUETO) Ha TPaiiHA mOCHEACTBHA. B Takbs pakype ce ABEDKAT
M pa3sChXACHUATA Ha apTOpkaTa. Te NOHAKDbIE ca KORTPANYHKT Ha c:ammz: ga Cr. Yaiin-
6wpr “TlaponusTa Ha Cokan” (my6iuxysana B “Ceera Ha dusnkata”, kH. 498). Hpuxjno
e [1a Ce CpelUHE TPe3BO OTHOLIEHHE KBM MEXXYHAPOIHA U MEXAYKOHTHHEHTAIIHA BOHHA,
KOATO NOFTBbIA YoBeInKa eHeprus 0e3 BUIMMA TOJI3a.

AHOHCHpaHATA B TbPBHs pa3fies iporpaMa ¢ caMo 4acTHIHoO U3mbiHeHa. T4 ocTaBa
Ha [{HEeBEH pe/l H BepOATHO HelHaTa aKTyaTHOCT IHie pacTe. [1o CBOS 3aMHCHI TaKEB OPOEKT
M3ucKkBa obLHpHA ¥ 1o6pe JokyMenTHpaHa uRbopManus. T e Bede HATHLE B TA3H IbPBA

- KAHra, KofiTo Yaka CBOSTO NPOARIKEHHE.

CTunbT ¢ HopMaJied (M HOPMAJTHO TPYHeH) 3a CepHO3HO Hay4eH TPYA. I“nacj,'r Ha
ABTOpKATa C€ 4yBa ACHO M 3BYYH KATErOPMYHO, 2 B KPHTHYHHTE OLEHKH TA HE CE CTECHABA
Ja npusrea o HPOHHS - PAAKO YIOBOJICTBHE B TEKCTOBE, IOCBETERN HA BUCOKATA HayKa.
E3HKBT HABCAKBAE € npogecuoHaNIeH, KOeTO TOBOPH MHOTO, aKO IbPXKHM CMETKA Ha KaKbB

ifeeH KPBCTOOLT CMeE 3aCTaHaANH.
Om‘ne;l: Iolﬁeoﬁlil:lM. I1pu Tema, HokycHpaHa BLPXY npouecH or MOC/eJHOTO JeceTUNEeTHE,
ce cBaLCKBAME ChC 3ajladaTa Ja pa3jifyapame MofiepHHTe uncg o: UAeHTe, KOUTO ,uﬂeg
cana mopa. Tosa e TpyAHO yMeHHe, CPbP3aHO C PHCK, HO HACHBHOTO “BPEMETO M1 NOKaXKE
€ B1L3MOXHO Hali-HenpueMIuBOTO noseaenne. H. Cpererosa noeMa pasyMHH pHCKOBE B
npefocTass HA YHTATENSI PA3YMHH apTYMEHTH. Bripouem, YMTATENHTE, KAKBO MOXe a c:
Kaxe 3a Tax? C HEeJIUA CH HOCCH 6ara>K KHUraTa e JOCThIIHa HJIH HHTepeGHa 3a TB’pr.l‘
MaJiko xopa. M3uckaHaTa TEpMHHONIOrHA MOXeE a TPHBJICHE HAKOH cHobu, a GnorpaQ)él:::n
MEMOApHRHUTE eJleMEHTH B TPETHS pasien H JEKHAT KBIT OTTEHDK HA HCTOpHATA o
NO3BOJIABAT HA NPOCTO JIOOGOMUTHATE Na OTKPHAT cponte cTpaHAuM. Mexay Te3n ian
XpaithocTH ce HAMHpa Hen3BecTeH 6poii NoTeHUNAIHN YHTATEH, KONTO MOraT ia l’lO{ly ; i
OT 3AMO3HABAHETO C KHHIATa [032 HHTeJIeKTyalled ONHHT. B nocTMoepeH BapHaHT: TO
TEeKCT - KATO BCEKH [PYr - € HHTEPNPETALMA Ha HHTEPNpeTALUH H nwm:mmocrra na ;::
eJIMMHHHPA BCAKAKHB LEHTHP € BHIHYBAIIO NPEXHBABaHE 32 BCCKH, KOUTO MOXE Ha
E 30 anyapu 1999 2. B
ok | ‘ |

W: C ydosoacmeue u npusHamesHocm uaicasea‘»‘te 6/1':'1;2;
daprocm nad-p H. Cpemenoga 3a npedocmagenyume Hu opuzftuaﬂuhna.fc:lueug:m“”
Quark and the Jaguer" na Mapu Tea-Man v "Dreamns of .a Final Theor ya H(l‘ Inuses
Vaiinbspe, xoumo npedcmasuxme 6 Cnucanuemo npes .nociAedHume 06e 20
pybpurama "H4emusgo ¢ npodwadcenue”.
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BAJIKAHHAJA T10 OITA3BBAHE HA
OKOJIHATA CPEJA

Enka 3nartkosa

Hpes rasu (1998) roguna Bankanckusr Quswueckn cpios u COB opranusmpaxa
Bankannana 0o ona3pane Ha OKOJIHATA CPEJla B [BA KPBIa - HAMOHAJIEH M MEXIYHAPOLIEH -
34 jgepolixu u Mayexu Mexay 15 u 18 roguam.

B Bankanmwajara yuacrsaxa Manku rpynd (2-3 Qymm) oT pasnuuHH YMHIKILA H
HENPABATENICTBEHH MIIALEKKH OpranH3aiiy,

3a yuacTue B HAUMOHAIHES KPBI yueHMIUTE TPAGBAIIE 1a HpoyuaT npobiem, CBLP3aH ¢
Oma3BaHETO HA OKOJIHATA CPeJa B PErHOHA, B KOHTO HBEAT, N4 HATPABAT IIPEAJIOKEHHS B
A3 OMEPTAAT OTHOIICHHUETO HA MECTHHTE BJACTH (KMeT, OGIIMHCKH CHBET) KbM MOCTABEHHS
npobaem. »

B3 ocHOBa HA H3BBPILERATA PAGOTA YHACTHHIMTE MOATOTBHXA JOKIALH, KOHTO H3IOpATHXA
1o COB. [loxnannTe ce npuapykaBaxa ¢ KpaTko pe3joMe Ha aHIIMHCKH.

ExcnepTra xomucHs mop puKOBOACTBOTO Ha mpod. M. Mareen npernena u KIacHpa
aoxnagute. Jo BAUAOHAJAA 3aMATa 6AXa Jonycaatd 13 paspaborka.

‘Ha 2 cenremepr 1998 r. B Han. Honurexnmieckn Mysell Ce NPoBeae 3aKNOYATENRHAT
eTan Ha Hanuoranaua Kpur. JKypr B cucras: npod. Matees - Bunenpesugent na bankanckas
usmaeckn cpio3 u wnen ma Opr., koMuTeTa Ha BankaRHagATA - mpod. Emun Cranes, Enxa
3naTkopa u IMenxa Jlasaposa, nage MHOrO BECOKA OILeHKA Ha BCHYKH paapaGOTm.

Ilpencrassnero Ha JoknagnTe crapauie Ha aHramiickn. Joknagure 6sxa KJIACHPAHH [0
Ara mokasatens: 1. CpabpkaTelien, B KOWTO Ce BKITIOUBA OLEHKA HA H3BBPIICHATA paboTa,
HA 3HAHMATA 33 CHBPEMEHHOTO CLCTOAHME Ha NPOGAeMa M HA MPEUIOKEHOTO pEIICHNUE; 2.,
KadvecTsen, N0 OTHOMEHHE HA YCTHOTO NMPEICTABAHE, B KOETO Ce BKJIIOUBA M. CTENEHTA HA
BlAJ€EHE HA AHTNHECKA €3WK, HA OHATJIEASBAHETO HA M3JOXKEHHETO M CHA3ZBAHETO HA
peridMEHTHPAROTO BpeMe, _

3a yuwdactm B Mexnaynaponuns xper 6sxa KnacHpamW TPH KoJiekrdsa - ot Codus,
Krocrenpun u Pyce, ‘ col

Mexayrapopmmar kper ce cberos B Conyn, Pepuus ot 25.10 go 28.10. 1998 r. B mero
yracteaxa jBoiika u muafgexd ¢ 16 pedepatusnm paspaGorkir or AnGamms, Brarapns,
Iepuus, Makegounus, Pymorns, Typius u FOrocnasus,

Mpencrasanero ua pedeparnre Genre yeTHO Ha aHrIHHECKY B paMkuTe Ha 30 MuBYTH,
K4TO C& M3MO/I3BAXA PasHTHE AyJHOBU3YAllHH CpECTBa. B XKYPHTO YYACTBAXA HO EHH
UPEACTABHTEN OT CTPAHA M KIACHPAHETO CTABAIIE N0 TOYHO ONPEe/ICHN KPHTEPHH.

- Ilo obmus 6poif cnewenenn Touxn - 254 -ranmre y4acTHUMA 336Xa I'BPBO MACTO, NpPexR
ceeresatenute ot Typous (253 1.) 1 PymbERs (249 1.). ‘

B unguBUAYas HOTO KIACHpAHE BTOPO MACTO 3aBOOBAXA Bopucnasa I'eopruesa, Ina
Baaxesa u Becena Croumenosa ot IIMT B Kiocterann ¢ paspaGorkara “KauecTpoTo Ha
atmocepuns BE3Ayx B paifona na Krocreramicka obumna”. Konextusst or HTIMY 8 Codus
Kocrapur F'ones, Bans Haiinenosa u Kpbsorso. Ionos 3aexa mecTo Mucto ¢ “KiaceTduHy
Banexu”, a Jlnnana Bemukosa u Banedutnna Pamkosa or AET B Pyce - oemo macTO ©
“Pesepparsr Cpebrpra”. - ‘
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Hayuny pbKOBOQUTENH H KOHCYATAHTH HA yueHANHTE Bsxa cboTBeTHO: Bapa [lasnosa u
Mapuana AMuOKOB4, Dpenojasarenkd B IlenThpa 3a ydenmecko TBopyuecTso B KiocTenpun,
Mapuasn Bopbanor, yunren B HIIMT 8 Codus u nou. Tonopka Credanosa Pyce.

Harpagurte 6s5xa BpbUESHHM B ThPKECTBEHA 00CTAROBKA IO BpEME Ha 4ecTBaHETO Ha 70-
rOAMILIHAMHATA OT yupeaspanero Ha ®usmaeckus paxynrer ga CoMyHCKHA YHUBSPCHTET.

-

KOJIEJTHA JIEKTOPUA 3A COOUMCKUTE
YUUTEIHN |

BLarapckoTo ApyXKecTBo 1o GHoMenrUAACKA (pusuKa ¥ HHXKEHEPCTBO 3ae,uHoT:
nucnexTopaTa no obpaszosanne xeM MOH ograansupaxa IBY[HEBHA JIEKTOPHS 32 YYHTEIH
a TeMa; "PagnanuoHHa 3aImTa”.
no %iil;;na ce npo;ne npe3 KoAeAHATa BaKaHLWMA, Ha 5 H 6 nlnyapu 1999’ r. Hzlé:{zpﬁ
GAXA YY4eHW OT BHCIUMTE YHWIMIUA ¥ OT HAYYHHTE IEHTPOBE B Codusa ¢ Ude’;‘::o o
TIPENOAABATENCKH ONUT B 061ACTTA HA PAAHAIMOHHATA 3AIIHTA. Iporpamara Ha JEKTOP |
BKJIIOYBAILIE CJIEAHUTE JICKUHA U AUCKYCHH: -

\. Wonusnpaum nbyenns. IIpHpONHA W TEXHOTEHHH H3ITOUHHMIH.
¢AMHMIN B pafHalMOHHATA 3amuTa. Jlekrop: non. A-p ‘B. Tonopos. .
2. Pain04KTHBHOCT HA BOJH, NOYBH H XPAHH. JIequp: CT.H.C. 1'cr. B. MapunroB, ACCH.

3. PaguanuonHa 3amuTa B Mejunanara. Jlekrop: nou. x-p B. Tonopos.
4. SnpeHa eHepreTHKA U PAJMANUOHHA 3AUIATA. Jlexrop: mou. a-u Il I'Ipecun:g};mo “
JlekTopusTa cé nposege B MeHUMHCKAS YHHBEPCHTET, KATO yaaCTHE B3CX umso >
yantenn. [IpuCHCTRAXA H YACHHIY C H3SBEHH HATCPECH KbM ¢usnkara. B xpas na i H.a mwm;
Ha vaImKa kade u NPHATHA PA3rOBOPH B €IHO OT MEXYHaCHATA CIIOHTAHHO BB3HA
a ce opra.unanpa BCSKA FOAMHA N0/106HA NEKTOPUA IPE3 KONEHAT BAKARIAL. ‘
| ‘Enka 3natkoBa, exkcnepm no ¢usuka 8 10 va MOH, Cogus.  ®

OCHOBHA BETHIHHHA H
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IIT KOHI'PEC HA CBIO3A HA ®M3UILIUTE
B BLJII'APUA

Ha 16 stayapu 1999 r. ce nposege I1I Konrpec va COB. Haii-ronsaMara sana na ®asnyeckus
¢axynter Ha CY cpbpa 145 (ot 180 usbpanu) nesieraty oT Codus 1 Apyru ceHINA Ha CTPaHATa
HH. I'octn Ha KoHrpeca 6sxa noueTHy uieHoBe Ha Chio3a, KAKTO H Gu3ALY - TpencTaBuTe N
Ha pbKOBOACTBATA Ha Bhrapckata akafieMns Ha HaykuTe, Ha Chiosa Ha yueHuTe B Buarapus,
Ha KomHTeTa 32 H3MON3BaHE Ha ATOMHATA EHEPTHA 32 MHPHH ey, Ha KoMucuaTa mo Hayka
u obpasosanue kM HaposHoTo ch6panne. YuacTue B Konrpeca e 3aMECTHHK-MHHHCTBP BT
Ha MOH - gou. B. ITanues.

JBe 6axa ocHoBHuTe 3aga4u Ha II] Konrpec Ha COB - 1a oTvyere cBoATa JelHOCT Npes
manpata 1996 -1998 rr. u na u3Gepe HOBO PBKOBOACTBO 34 ClleJBALIAS MAHIAT CbC cpok 1999
- 2001 rr. ,

TIpencenarenat Ha COE - npoc. FBan JIanoB oT4eTe AefHOCTTA, KOSTO CBABPKA ClIeAHUTE
Hanpasnesus: 1) Ilognomarane Ha o6pasoBaHueTo MO (U3HKA - CpeAHO M BHCHIe. 2)
DyHIaMeHTaTHU HachenBanus. 3) MexyHapoaHa neliHocT. 4) Tonynspuzupane Ha Gpusmkara.
5) Ipunoxna Qusnka. 6) Ounancy. 7) AQMHHUCTPATHBHO-OPraHU3alMOHHA NeilHOCT. 8)
Bpbaka Ha Y C Ha COB ¢ kioHoBeTe.

OpraHu3auiATa ¥ MpOBEXAHETO Ha eXerofHUTE xoH(epeHuu no npobemu Ha o6paso-
BaHHETO 6sXa OCHOBHA 3afada Ha y4eOGHHA OTAe/. TeMHTE HA MOArOTBEHUTE K OpOBEeHH
TPH koH(epeHIuY ca: ONTHIHU ABNEHHS | IPOUECH B 0BYIeHHETO IO tusuka, OGydeHuero
n0.(hM3¥KA K NPUIIOKHY ACHEKTH Ha DU3HKAaTa, ExcnepumenTtsT B 06yuenueTo mo pusuxa. o

Bpeme Ha Te3u KoHdepeHIuu Gsxa AHCKYTHPAHE H ClIefHHTE akTyanHu npobiaemu: OGpa-
30BATE/IHM CTAHAAPTH, YueGHaTa nporpama no ¢usuka B X xiac u XII - k1acHOTO ofyueHue
no ¢usuka. IIpes 1996 r. 6axa yupeneHn Ape exeroaHy Harpaju 3a yYdTend no Gusuka: Ha
Donpanns “Cs. ca. Kupun u MeTonit” “3a uak/MIoUHTEHA TOCTHKEHAS IpH Cbh3faBaHe Ha
ycnoBus 3a Hait-nomxonsma y4eGHa cpena” u Ha COB “3a U3KITIOYHTENHH TOCTHKEHHS npu
OTKPUBAHETO U Pa3BHTHETO HA MIAJM TaNaHTH”. Tesu HarpaJ| clieyeanxa CleQHUTE Y4 HTeJH:
Teogocuu Teonocues (Kasannsk) - asa mbTH, Kpacamup Kmucapckn (Buauu), JuMuTsp
Humutpos (Tlnosaus), Croan Jumkun (Codus) n 3npaska lllyneresa (TTnosaus). ‘

MexaynaponHara geiiHoct Ha COB, IpoBeXAaHA NPU OCTLD (PHHAHCOB HEHOCTHT,
OCHTYpSBA BaXEH KaHa/ 34 ChTPYAHHIECTBO ¢ (PH3UIKTE oT BGajikaHckuTe 1 oT eBpomneiickuTe
CTpaHy nocpencTsoM BasnkaHckrs (usudecku cvios u Esponeitckoro thuzngecko ApyxkecTso,
Hamu ¢usnun yvacrsaxa 8 III - Ta Bankancka koH(epeuus mo pusnka B PymbHus npes
1997 r. HanpabnexneTo hyHIaMeHTaNHN H3C/eABAHUS OTUHTS IelfiHOCTH TIO OCHTYpsBaHe
u3faBaHeTo Ha Bbarapckn pusnuecky sxkypHan - eIHHCTBEHOTO HAYIHO CIIHCAHHE 10 tusuka
y Hac. 1 ome - ot 20 roguHy y Hac ce npoBexa CHMIIO3MYM Ha TeMa “DU3NKaTA M ONa3BaHETO
Ha OKOJIHATa Cpefla”, opraHU3UpaH 3aefHo che Chlo3a 10 GHOMEAHIHHCKA tbuznxa.

EnHa or Haii-cbiecTBeHnTe NeftHOCTH 30 nonynApusKpaHe Ha (PU3UKATA CA OPraHU3MPaHH-
Te YECTBAHUA N0 CIyUauTe 25 FoUHH OT ocHoBaBaHeTo Ha COB u 100 rogunyu ot YIpEASBAHETO
Ha BArapckoTo (uanko-MaTeMaTHYeCKO APYKECTBO. ITpes oTHeTHHS nepHoj chucaHHe
“CpeTpTHa QU3NKATA” HATPABH CHUIECTBEH CKOK B KAYECTBEHO OTHOILUEHHE - TO HOCH HH{pop-
Malus 32 OTKPUTHS, ABNIEHHS H TEOPHH OT (PU3HKATA, 33 HAYYHA ChOUTHS OT ChBPeMEHHOCTTA
¥ HCTOPHAITA HA (DU3NKATA M 32 KHBOTA Ha (PH3HLUTE. [Ipyu chbmecTByBalKTe MaTepHaTHU

TPYAHOCTH o HabaBsHeTo Ha TYXAH CIIHCAHHSA C TAKDB XapaKTep, HAIETO CIHCAHHE € TSIO0
GorarTcTBO.
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ClUeCTBeH AKLEHT B NONYIAPH3UPAHETO HA TPHIOKHATA (hu3nka e paboTHATA cpella Ha
tema: “Tlasap Ha HaysHus npofykT”, opranusnpana oT Copuiickus xnon Ha COb saenno ¢
MOH # MyHHCTEPCTBOTO Ha TpoMHLIIeHOCTTA. Pesyntatd oT paﬁomza Ha paznmmi
KOMeKTHBA HAMHPAT NpakTHIecko npuiioxerue upes gupmure koM CPB - BYJIOM3UKA
u “BYJIJIA3”. Boupeky OCKBAHATE CPENCTBA, Ype3 AapeHus U CIOHCOPCTBO COL ycnasa fa
opraHu3upa cBosaTa Aefinoct He camo B Codus, HO 4 B MHOTO cella Ha cTpamata.

111 Kourpec sa COB u3bpa HoBU NOYETHH 4JIeHOBE: CT.H.C. Backmui KuHes, [oiiko ﬂomcor?

u IMetnp Credanos. ITo caywait 100 rofuH# oT yupensBaHeTO Ha Brarapckoto q33143m<o
MATeMaTH4ecko OpyXecTBo 65Xa BpbUeHd 'PAMOTH Ha CIEfHATE (pflsnuu: npod. I/IBeu;L JaTes,
npog. Hukona Banabanos, npod. Hukona#t Hikonos, no. Tanaitor Tapros, Aol. AHTOHUS
Ileesa, [Jana Bexxosa, Auppeit ITetes, Pynu [Oxypos, Pocxgt Bruesa.
Bsixa rjiacyBaMH CllefHHTE pelleHHs: ok
1. [prema OTUeTHHSA HOKIAA Ha YC ya COB 1 Otuernus goknag Ha HKPK.
7. VC ua COB na 6bae cberased oT 25 gymn, a HKPK - ot yeTnpuMa. e
3. la ce npoMeny ui. 15 ot Yerasa na COb ebe cnennoTo CHABPKAHHE: 3a axc(’rjxg}t;{a TBOEZM ¢-
[eHHOCT UM TOIEMH 3aCJIyrH 3a Pa3BUTHETO HA QH3NKATA ¥ AEHHOCTTA HA > , RHOAHBALY
AJHUTE uJeHoBe MOraT Aa 6bAaT NpOBLIrAACeHH 34 MOYETHH 4JIeHOBE Ha COB. '
4, CoOMILHUAT YJEHCKY BHOC Ha 4JIeHOBETE Ha COb Ge onpenglieH, KAXTO clelBa:
- 33 CTyLeHTH, 6e3paloTHH K [IEHCHOHEPH - 1000 ns.
- 30 uneHoBe ¢ 6pyTHa Meceuna 3annata go 200 000 . - 3000 ns.
- 3a yneHoBe ¢ OpyTHa MeceyHa 3an/aTa Haj 200 000 n.. - 5000 ns.
a ofy4eHuneTo 1o usnka. .
8 ncz gigi(;iilz : oﬁyzeﬂnem no cbx?:mxa B 6parapckoTo yuunuie, YC HaECI)E )l:()z}l;::;iupa
B MOH Pesontouns Ha 111 Konrpec Ha COD ppB Bifla, IPOUYETEH OT r-Xa HK% ;30,3@1.;1,;3 .
KourpecsT npepnara; C npeacTaBuTeJHOTO yIaCTHE HA Kowmucuara no Z}I()‘ Mn; e
Hayka ksM HC, MOH, BAH, BucmuTe yqu/ua, YC na CDB nace oprgauam:mm}‘)om“a o
no npobaemuTe Ha oByuennero no ¢U3UKA BHB BHCIIHTE YUHNIHIA 32
CHeNUaANMCTY - HehH3HILH.
CBHCTAB HA HOBOM3EPAHWA YC Ha Cob
Ipenceparen: Msax Jlanos - oTToBOpeH M 34 obpa3oBaHUETO 1O tduznka. + - o,
Jam.-npeacenarean: Antonus Hlupaposa - OTT. ¥ 32 BHCI.UETO o6paio;z;1;(1; : ﬂeﬁHOéT‘
32 afM.-OpraHM3alioHHaTa NefHOCT; AJIEKCAHIBD IleTpoB - OIr. H 3¢ eTZ: :Mam{mq;
Bennecnas ToNOpoB - OTT. U 32 BpB3KHTE € KIIOHOBETE. I/Isn"!,.nuwreneﬂ cexperap:
XuHoBa. ‘
Tpeaceaaren va Coduiicikns KioH Ha COb: AH’I,‘C.‘I Tlonos. s
Cnasen pepaxrop na cn. “CoersT Ha Oumicara’™ Hapinan Axa a AH. e on B
Ynenope: busHa CameoHosa; Bacun AHg}ereB; Be;e&e}:xmaz !WO?S;Z’BE::;?M?T& Ma:r;:_s——-
3j1aTKOBA - OTT. 32 cpefHOTO ofpasoBanme; MeJA3KA L a (I1 ]—Imom, o e——
OTT. 32 PyHOAM. HAYYHH wscnenpanus; Hanexna Hanuena (Pyce ); chK'm S me ¢
30 HayuHHTe H3cienBaHus; [lenka Jlazapopa - OTT, 3a HOMYJAp. Ha ¢ kaTe e ©
Oﬁme}éTBeHOCTTa; Po6ept [Monuu; ((::OJ'IOMOH C%;Zij;l;::;éaa;bgﬂggc;;;h%
; Cuexana [leTposa; CTaHACIAB - . :
(Ti:;ﬁ:r(;;or)é;m@ (Jloseu); Tonopka beHesa; 1lanko Y3yHOB - OTT. 38 BUCHIETO
oBpazoBaHue - HeU3NLHK. ,

M. Benega H
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U3YMCIUTEHA ®UBUKA -
[IEPCIIEKTUBU KATO HAYKA U
METO/I 3A OBYUYEHUE

BT'panana (Mcnanus) ot 2 fo 5 centemspu 1998 . ce npobe/ie nopeaHaTa Mexnyna-
poata Kondepenuua no usuncnurenta ¢pusuxa. Ot Bvarapus 6s1xa npefcTaBeqy asa
Roxnana (T. Kynenosa u XK. I'enues). KondepeHuusTa 6e opranusupaHa ot Computa-
tional Physics Group of the European Physical Society; the Institute Carlos I for Theo-
retical and Computational Physics of the University of Granada, International Union
of Pure and Applied Physics. YuacTsaxa 350 woBeka oT usin cBaT. Baxa usHeceny 28
Jieknuu, 74 063o0pa, 56 yeTHY JOKIAAa ¢ KOHKPETHU H3CAeIBa M 110 TeMaTa Ha KoHpe-
peHuHaTa 1 npepcTtaseHy 280 nocrepa. TeMaTuuHo ofeAHHABAILIO MOTO HA Ta3H KOH~
(hepenLms 6e “MosenupaHe Ha KONEKTHBHHTE SBJCHHUS B CJIOXKHH cicTeMu”, JlokafuTe
6s1xa NoJpesieHy B 4 MapajIeiHU CECUH CbC ClleHATa HacoueHoCT: A, O6ma (usmka,
MEXaHHKa, €EKTPOAMHAMMKA U KHHETHUHA TEOPUs Ha rasose, QIYyHAN U Maazma; B.
QusuKa Ha KOHAEH3UPAHUTE CPEIU U TBHPAOTO TANo; C. METOON U MPHJIOKEHHS Ha
UsUMCIUTENHaTa (U3Kka B IPYrH Hayku - GUOJIOrus, HKOHOMUKA M Ap.; D. MeTtonu 3a
ofyueHne Mo W3UHCHUTE/HA (U3KMKA - HOBH KHUIH, yuebnuuy (Ha aHTIMICKU e3uk),
NIPOrpaMHY MPOAYKTH.

BrieuaT14Ba10 HOBO HATIPABJICHKE HA Ta3U KoH(IepeHLIHs 65Xa oK/ AUTE 110 ApWIO-
XKeHUe Ha QUIMIHUTE (YUCIIEHH W aHATUTHYHYI) METOAU B HKOHOMMKATA (Econophysics).
I'pynara no uzuncnurenna Gpusmuxa NpeisosKu o Ta3M TeMa K 10-KOHKPETHO Applica-
tions of physics in financial analysis na 6bae Tema Ha Kondepenuus B Trinity College
Dublin, Ireland, 15-17 July 1999 (contacts by e-mail: sexton@rmath.tcd.ie). Teau, konto
Ce MHTEPEeCcyBaT OT MeJarorHyecknuTe acleKTH Ha KOMOIOThbpHaTa (QU3MKa MoraT Ia
nouckat goxyafia The Web and CP Edication; Good, Bad and Ugly?, xakTo u noseue
uHpopmaLus ot R. Landau (e-mail: rubin@physics.orst.edu).

HeTpuBHaHy HOBK peayNTaTH, Ye CTAHAAPTHATA TEPMOCTATHKA, T.€. CTATUCTHYE0-
kaTa MexaHuKka Ha Bonuman-I'u6c He e yHuBepcanHa, 6sxa goknagsauu ot C. Tsallis
(e-mail: Tsallis@cat.cbpf.br). Janenn Gsxa uucieHu npuMepn u axe CpaBHEHHE ©
CKCMIEPUMEHTAIHI IaHHU, KOETO CIope]i MeHe ciefipa ja Oble NOTBLPAEHO U OT APYrHU
aBTOPY, 3a JOKA3BAHE HA ITBJIHATA MY JOCTOBEPHOCT. '

Cnenpawata mexaysapoata CCP (Conference on Computational Physics) e ce
nposefie npes 1999 r. B Georgia, USA; (e-mail: dlandau@hal.physast.uga.edu); npes

2000 r. - B ApcTpasus, u uak ripes 2001 r. oTHoBo B EBpona (Haii-BeposaTHO B FOMX,
Iepmanus).

cT.H.c.ll e1. ndH Xueko Menues
Wremumym no eaekmponuka npu BAH
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Ha s

Axademux MUJIKO bOPHCOB
(1921 - 1998)

Cozdamen na Hucmumyma no ffusuxa na mespooimo mano
U 1ez06 npse OUpPeKInop

Ponen Ha 18.02.1921 r. B Codus. 3asbpiusa Buciie obpasoBanue - puskka -
npes 1945 r. Benuara sanousa paboTa kaTo ACHCTEHT B kateApa “OmuTHa dusuka
xbM Dusuko-maTeMaTrueckis gaxynrer na Coduilckus yHUBEpCHTET [0 MPEAJIO-
xenue Ha akag. . Hamxakos. OT 1948 r. sanoysa pabota BB DUsHUECKHS
nHeTHTYT npd BAH kato HayweH chrpymmuk. Ilpes 1957 r. e pede pefoBen
[OLEeHTKEM KaTeapa “OnurtHa (usnka”, KaTO CHUIEBPEMEHHO MPOABLAKABA A3
pa6otu B BAH kaTo cTapmu Hay4eH CBHTPYAHHK. I'Ipe; 1959 r. e HazHayeH 34
3aM. aupekTop Ha QOU3HUECKAS HHCTHTYT. [[BykpaTHO e W30HpaH 32 3aM. PeKTOp
na Coduitcxus yHMBEPCHTET. ‘

TIpes 1967 r. e usGpan 3a unen Ha BAH, a or 1985 . e akafemux.

Tipes 1973 r. e nupexrop Ha Epmuuas UeHTHDP 1O (uska ¥ mEPEKTOp HA
HoBoch3naneuns MactutyT no Gusuxa Ha TBLEPHOTO TANO.

Axagemuk Munxo Bopucos pafoTelte BepXy Qu3nkaTa Ha EJIEKTPORHATE PO~
IeCH HA AHeJIeKTPHIY U TONYIPOBOLHHLM U HA BHIHOBHTE MPOLUECH B TBBPAU
TeNa, KATO MPOABABALIE XHB HHTEPEC W KBM ApYTH npobieMH Ha (pusuxara,
HanpuMep QU3MKA Ha IIA3MATA, eJleKTPOHEH NapaMariiTen pe3oHaAHC, CBPBXIPO-
BOMMMOCT 1 p., KbAETO UMa CHLIECTREHH IpHHOCH. [Ipes nocieanuTe HAKOIKO
FOQMEN 3aeQHO C FpyNa CHTPYAHULM TOil ce 3ae ¢ e[HA MOYTH HEH3CNEABAHA
ofnact - neTopuATa Ha QuzukaTa B BBArapus, kaTo 3an04Ha OT CpEHATE BEKOBE
M IPOJIBJIKH [0 HavaoTo Ha To3n Bek. C Tasy cBOs ACHHOCT TOU Nokasa, qegm
MaJika Bbarapus e gajia GBof MPHHOC B PAIBUTHETO HA 3HAHUATA B Eppona. 3a
obkaJIeHHe Toil He YoIA A 3aBBPLIN HAYePTaHHs OT Hero ofMpes niaH.

Axanemux Bopucos Gerne oTIHYeH NpenofasaTell, PbkOBOANTEN H oprang-
satop. [Ton HeroBo PBHKOBOACTBO H3PACHAXA [OKOJICHHA OT CIeHAIACTH 3
‘pasnuuny o6JacTH Ha (uUsKKaTa Ha TBHPAOTO TAIIO. CroTHiy ObaTapeKi g;m:mnr1
CH CIIOMHAT ¢ YBAXKEHHE H NIOYHT HErOBUTE NIEKUWH IO Obma (pusuka ¥ PU3KKE

OTO TAJO.
HA ‘:;Zﬁémx Musnko Bopucos 6e ynocToeH ¢ HHMI/ITpOBf«:(Zl Harpanacu l\:::;:;;
xokpaTHo Oe HarpaxIaBaH © opgeﬂ “Kupun u MeTogui”, KaKTo a
“3a Ha KyJTYypara”.
34211(2;::]45; ﬁiﬁmg Eyopxilcl:)op Gewe Grar, COKOCH W OT3HBYMB KbM BCHUKH.
KakTo che CBOATA HAYYHA KEHHOCT, TAKA M CBC CBONTA HOBEUIAHA Toll HAN'BIHO
3aCJTYNCH YBAXKEHHETO U TIOYHTTA Ha CBOMTE YUCHHIH H [ocjiefoBaTeNd.

© VpakaeMM akageMuk bopucos, |
Hue Bu 61arofapuM 33 BCHYKO W HHKOra HIMa Ja Bu 3a6paBuM.

woemspu 1998 r. [TIOUYMHA -
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- TEOPUA”

CTuebH YaitHobpr
Yacr 1
Kpartku BerpnuTeHn Gelle)XKi 32 aBTOPA M 32 KHUTaTa

lNpes kuwwaBume gexemBpuiicku gHu Ha 1983 2. 8 CUNY (Koaym6uiickus
yHuBepcumem Ha Hio Wopk) CmuBbH Yaiin6bpe usHece vemupu
~beHmbMeKU" AeKyUL 3a Wwupoka ny6auka. Temume um 6axa: ,3a
meopusma u excnepumersma’, ,KpacuBu meopuu®, ,YaeHusm gurocop”
u ,baycoBe wa 20-u 8." (ga HanomHs, ue blue 03HauaBa ouje ,mbXeH"
JMenanxonuden ). Hal-cuaHo Bnevamaerue mMu Hanpabu npocmomama, c
KOAMOo AeKMopbm 2080peLLg 3a CAGXHL HELUA. XpYMHA MU 6gHO CpaBHeHUe.
Lecemuna 20guHu no-pano amepukanekusm waxmamucm bo6u Quwep
~ BykBasto pasepomu Hal-curHume B cBema cvBemcku waxmamucmu.
TozaBa 3a He20 kasBaxa, ye uepae NPOCMU, HO.CUAHU X0g0Be. YaliH6bp2
20Bopewe maka: npocMo U CUAHO.

Hecemuna 2oguru no-kbCHO Mol ¢e 3aeMa C KHU2a ga 0BACHU Ha LUUPOKAMA (U HE CaMo
amepukancka) oblecmBernocm 3awjo e BaxHo ga ce mbpCam QyHgaMEHMAAHUME 3aKOHU HA
qb_usuxama U KakBa uje bvge porsma Ha npoekma 3a SSC (CBpbxnpoBogaLy CynepKOAaz]gbp) 8
mesu mbpcerud. 3azaaBuemo ,Meumu 3a okowuameasa meopus. Tepcene Ha

(yHYaMEHMAaAHUME NPUPOgHY 3aKOHU" HA6AS2a 6e3 yBbpmane Ha npegusBukamesnama gyma

;,‘g,/:gg:ame/tﬁa “. Yemupu om 06w 12-me araBu Ha kHU2amMa c¢a chomeHamume ,beHmbMeKU®
. HoGenoBusm aaypeam CmuBbH Yalinébpe (HoberoBa Hazpaga 3a 1979 . saegHo ¢ leagbH
[newoy u A6gyc Canam ,3a npuHOCA UM kbM MEOPUAMA HA 06eguHEHUme CAabu U
éAeKmpoMazHUMHU BaauMogelcmBus MexXqy eremesmapHume Yacmuyu”) e go6pe nosHam Ha
6vazapckus wumamen ¢ npeBegenume Ha pycku kHueu ,lpaBumayus u kocmonozus” (1972)
qg;;%nlje r(r;;;té gu:ymgé’ (1977; npeBegera u“H'a ovAzapeku), ,0mkpuBanemo Ha cy6am0MHumé
. A ,GBembm Ha ¢u3
o 4100, ¢u. UKamg HacKopo nyéauxky8a cmamusma my ,llapoguama
chmapu,qma Ha npoekma 3a SSC 3anoyBa npe3 1982 &. u 3aBvpiBa npes okmomBpu 1993 &
Had-mouHusm 8 ¢Bema yckopumea 3a npomoH-NpomoHHY HACPELHY CHONoBE ¢ NbAHa GHBDZU};
40 TeV umacu Ha paxgauwjume ce dacmuyu 1- 2 TeV (1012 eV) no peg npuyuny (ygecHo onucaxue
Ha me3su u gpyeu Hewa uma B8 krueama Ha J1. Jlegepmar u [ Tepwcu ,Yacmuyama boz") ce
npeBpblya 8 Hegocmpoerama BaBuaorcka Kyaa Ha 20-u Bex. "

CnopoBeme ,3a“ u ,npomuB” SSC He 3amuxBam, a kHuzama Ha YaiH6bpe 065cHa8a He camo
3awo e HyxHo ,3a", Ho U KakBu ca Hal-2onemume 0YakBaHug Ha ¢u3uxama 8 «pas Ha cmo-
(xunsgo-) nemuemo. Had-Bucokume BbpxoBe 8 ucmopusma Ha Qusukama ca 06eguUHUMEAHUME
meopuu: Hiomox, Makcyen, AliHiyali... Kamo equr om Beaukume o6eguuume)1u CmuByH YaliHebpe
He Ce Korebae ga ce Hapede ,pegykyUOHUCTM"”, Makap Ye moBa npo3Buiye e 06PEMEHEHO ¢
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uemuBo ¢ npoguakenue

HeocoBero cBemau acoyuauuu (cp. cmamusma Ha QpunbH [alicvH ., YueRusm kamo 6yHmap ", 8
maau KHWKKa Ha ,CO"), a u camusm Yaln6bpe BHaca peg ymouHerus 6 Hea0Bus cMUChA.

WgeliHo kHu2ama ce cbemou om 3 4acmu: (a) CMUChA Ha OKOHYameAHama meopua (en. 1-1lI);
(6) NbmaM KbM OKOHYAMEAHAMA MEopUs (2A. IV - Vlll); (B) kak e u32aexga okOH4ameAHama
meopus U kak ms wie noBausie Bopxy 4oBeyecmBomo (ea. IX - XI). In. XIl paskasBa sa ovaxBaHusma
Ha gusuyume om SSC u cnopoBeme 0K0AO nocmpoaBanemo Ha Masu MaLliuHa.

Mo gymume Ha camus YaliH6bpe KHUeama e ,paskas 3a egHo BeAUKO UHMEABKIMYAAHD
NPUKAIOYEHUE - MbPCEHEMO Ha OKOHYaMeAHU NPUPOGHL 3aKOHU

[puHygama Ha Yemupu4acmH1omo , YemuBo ¢ npogsixeHue “ HaAdea ga ce 02paHuHUM ¢ L36opa
‘Ha 2AaBu om nvpBama u mpemama om 20pecnoMeHamume Yacmu. 3a nvAHOmMa Ha Bb3npusmuemo
ocmaHanume 2aabu e 6bgam cvBeem Kpamko Pesomupan.

: Mnxana byies

s I'n. 1 “Ilposor” .

CTOJIETHETO, KOETO Beve KJIOHH KbM CBOsS 3aBBPIUCK, AOHECE BhHB dusukaTa
HeBEPOSTHO PaslMPEHUE HA TPAHULUTE HAa HaydiHOTO sHaHue. AliHmaliHOBUTE
crielMaJiHa ¥ o611a TeOpHH HA OTHOCUTEJIHOCTTA TpalHO U3MEHHXA HaLKUs BB3TJIe] 32
MpOCTPaHCTBOTO, BpEMETO 1 rPaBUTALMATA. KaTo ce& 0OTKbLCHA ollle NOo-pajyKaaHo OT
MHHAJIOTO, KBAHTOBATA MeXaHUKa TpancopMHpa caMus €3HK, KOiiTO U3TIOJ3BAME 33
OMMCAHUETO Ha IIPMPOAATA: BMECTO 32 HaCTHLA C ONPe/eIeHN OJIOXEHHUA H CKOPOCTH
HME € HayuuxMme Aa FOBOPUM 32 BhJIHOBH (YHKLMK W BEPOATHOCTH. OT cJIMBAHETO HA
OTHOCHTEJIHOCTTA ¢ KBAHTOBATA MEXaHUKA €BOJIIOMPA HOB BB3NIC/ 32 cBeTa, B KOWTO
MaTepHsaTa Beue HAMa LeHTpaJHa pojs. Tasu LeHTpasHa pois Oewle y3yprupana oT
TIPUHUMTINTE Ha CUMETPHSA, HAKOH OT KOUTO 0CTaBAT CKPHTH B CHBPEMEHHOTO
cbCTOsIHUE Ha Beenenata, Bupxy Tosu GyHAAMEHT HUE TOCTPOHXME cIoNy"uIMBa TEOPUs
Ha eJeKTpOMAarHeTH3Ma H Ha cnabuTe U CHIIHH AApeHH B3auMoLeHCTBUS HA
e/leMeHTAPHUTE YaCcTHLH, o ‘

JHewHUTe TeopHH obaye MPUTEXABAT OrpaHUYeHa BATMAHOCT, Te BCC omie ¢a
npobun u HenbaHu. Ho cerna-Torus 3aj TAX HHe Ch3Mpame OTOAACHUUTE HA
OKOHYATENHA TEOPHS - TEOPH; KOATO 6y UMaJjJa HeOr'paHHUYEeHA BAJTMAHOCT K 61 6una
W3LAI0 3aJ0BOJUTEIHA C'bC CBOATA MBJIHOTA H ¢hraacysanocT. Hue ThpcHM
VHHBEPCAJIHH MCTHHM 3a IIPUPOJaTa H, KOraTo M OTKpHEM, CE ONUTBAME A TH 00SACHNM,
KATO MMoKasBaMe Kak Te MoTaT Ja 6baaT U3BENCHU OT no-abI6oKkH MCTHHM. Mucnere
CH 32 IPOCTPAHCTBOTO HA HAYWHHTE NPHHIMIIY KAaTO 3aI'bJIHEHO CLC CTPEITH, ooqi:um
KbM JajeH NMPUHLUMI U H3XO0KAAIIM OT OHE3U TNIPUHLMIM, C YHATO MOMOILL TOH G
obscusBa. CTpenuTe Ha 065CHERHETO Bete paskpuxa 3a6es1eKHTeTHA 3aKOHOMEPHOCT!
Te He o6pa3ypaT OT/eJIHN HECBBP3aHH TIoMeX 1y CH CTpPYNMBaHHA, NpelcTaBAllln
He3aBHCHMH HayKy, HUTO K 6I1ykaasT GeallesIHO - B IeHCTBUTEIHOCT T€ BCHIKHM €
B3aMMHO CBBP3aHM M, aKO TM NpocjieflM B o6paTHa 10COKA, TE BCHIKM KaTO HE hj0%
H3X0XAAT OT ellHa 001 HayaiHa TovkKa. VIMeHHO Ta’y HauaJHa TOYKa, O KOATO Huxa
MOrJIM Ja ce NpocjeasT BCUYKM OBSICHEHMS, € TOBa, KOETO a3 noxpasbupam Top,

OKOHUAaTeJIHA TEOpUH.
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CurypHo e, ue Bce olile He pa3rnojlaraMe ¢ OKOHYATENHA TEOPUs, a Halk-BepoATHO U
HfMa CKOpo Aa 7 oTkpHeM. Ho oT BpeMe Ha Bpeme yiapsiMe HaMeL, Ye T4 He & Taka
oTnaneyeHa. [loHakora B nUCKycHH Mexay (U3HUM, KOTATO ce OKa3Ba, 4e
MAaTeMaTHIECKH KPACHBY JIeH OCBEH TOBA Ca OJIM3KM IO PEaTHUs CBSIT, HUE NOJTyYaBaMe
YCCLIAHETO, Ye OTBBA YEPHATA JBCKA UM HENIOo, MMa HAKakBa M0-ALAGOKA MCTUHA,
TIpeZIBEIllaBaIla OKOHYATE/IHA TEOPHs, KOSTO NPaBH HALKTE WAEH TAKa CHOSYUIUBO
na paboTar.

KoraTo roBopum 3a okoH4aTeHa TEOPHS, B Chb3HAHUETO U3HUKBAT JeCeTKH BBIpocH
W kBaJTUuKaumy. Kakpo o3HauaBa eHH HayyueH npuHLHUN “ga obsicHsiBa” Apyr? OTkbae
3HAEM, Y€ 32 BCHYKH TaKrBa 06CHEHHS CbILECTBYBA 06ILIA H3X04HA TOUKA ] [He moxem
/v HSKOra a oTKpHeM Tasu Touka? Kosko 6ausko cMme cera no Hen? Kak we H3rIexIa
oxkoHYaTeNHaTa Teopus? Kou uactu ot ChBPEMEHHATa HH (PM3MKA Lie OLeJIeAT B eqHa
OkoH4aTeNHa Teopra? Kakso Ilie HH FOBOPH Ts 32 XKHBOTA M cb3HaHMeTo? U koraTo
HMMaMe HaluaTa OKOHYATENIHA TeOPHs, KAKBO Le CTAHE C HAYKATA H © YOBEILIKHS nyx?
Tosu pasgen camo nokocsa roprure BBIIPOCH, & NMO-MBJHUTE OTIOBOPH €4 OCTaBEHM
34 OCTaHajlaTa 4YacT OT KHMrata.

(MeuTaTta 3a oKOHYaTesHa TeOpusl BOJH HAYAJIOTO CH OIlle OT OPEeBHOTPBHIUKATA
¢bunocodus, B kosaro Tanec, AHAKCHMEH, a CTOJNIETHE MO-KbCHO Hemoxput u Jlesxun
TBPCAT OOSACHEHMATA HA BCHYKH TIPHPOLHM SABJICHUS G MMOMOILTA Ha HAKaKBa
(yHAaMEeHTa/IHa 9acT oT MatepuaTa.)* Ho MedTaTa 3a okoHwaTeNHa o6equHaBaIua

TEOpUsl B AeHCTBUTENHOCT 3aI0YBa Ja CE oopms npes cpeata Ha 1920-Te roguHK ¢ -

OTKPHBAHETO Ha KBAHTOBATA MeXaHUKa. ToBa € HOBA M CTPAHHA KOHCTPYKLIMA, B KOSTO
dusnKaTa ce npeacTaBy ¢ BEAHOBH (PyHKLHH M BEPOATHOCTH BMECTO C YACTHULUTE H
cunute Ha HroToHoBaTa MexaHuka. M3aBeHbK KBAHTOBATA MexaHMKa Hanpasu
BB3IMOXHO Ja Ce NPEcMATAT CBOHCTBATA HEe CAMO HA OTAEGITHUTE ATOMM M Ha THXHOTO
B3aUMOJEHCTBHE C JTBYEHHETO, HO M HA ATOMMTE, KOMTO ca CBBP3aHU B MOJIEKYJIH.
Hali-nocie cTaHa sicHo, We XMMHYecKHTe ABIEHHs ca TaK1Ba, KAKBUTO ca, MOpaiu
GIEKTPUUHNTE B3AHMOLCHCTBHSA HA JIEKTPOHHTE M aTOMHUTE AAPA. .

- ToBa He oanayaBa, 4e KypcoBeTe M0 XMMUSA Beue ca 3AMOYHANH Jla Ge BOJAAT OT
npenojaBaTen Mo (PU3MKA WK Ye AMEPHKAHCKOTO XHMHUECKo 0OILECTBO € roToBO
Ja CTaHe YacT OT AMEPHKAHCKOTO (HM3Hdecko obILecTRo. HocTaTbuto TpyaHo e ¢
JIOMOWITA Ha YPABHEHMATA HA KBAHTOBATA MeXaHMKA [a CE M3YMGIM CMIaTa Ha
CBBP3BAHETO Ha ABA BOAOPOIHM aTOMA B HAl-IpocTaTa MOTEKy/a - Ta3W Ha BOJOPOAa;
38 la ce M3CJIeNBAT COKHUTE MONEKYNM M 0COBEHO TBBpPLE CJOKHHTE MOJTEKYITH,
CPELLAHK B GHOJIOTHATA, KAKTO M HAUMHHTE, MO KOMTO Te pearupaT Hpu pasaHYHH
0BCTOATENCTBA, ¢ HEOBXOAUMO YoBEK fa NMPUTEXKABA CTIELUATU3UPAHUSL OTIUT M
MHTYHLHATA Ha XMMHKa. Ho yenexbT Ha KBAHTOBATA MeXaHHKA NpPH U3YHCIABAHETO Ha
CBOHCTBATA HA C'HBGEM MPOCTH MoJleky/H noxasa, 4e XUMHsTa paBoTH M0 TO3HATHA

* B crobama kpamko ce pesiomupa meiem, ces P36UALY HO-ILAIAINS WHOTHO UIAONCEHIE, -
ben. npes. :
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HU HauuH Baarogapene Ha 3akoHuTe Ha QusukaTa. [Ton Qupak, e1H oT ocHOBaTeNUTE
H2 HOBAaTa KBaHTOBA MeXaHWKa, o0saBH TpuyMmbasiHo nipes 1929 r., ue “ocHoBHUTE
(hH3UIECKH 3aKOHH, HEOOXO UMK 32 U3TPAKAIHETO HA TEOPUS 3a M0-rOAIMATA YaCT OT
Gu3MKaTa, KAKTO M 32 UAATa XMMHUS, €A HAITBJIHO U3BECTHU M EIMHCTBEHATA TPYAHOCT
€ B TOBA, Y€ MPUJIaTAHETO Ha TE3U 3aKOHH BOJLHM A0 YPaBHEHUS, KOMTO ¢a TpeKaJIeHo
C/IOKHM, 32 Ja MOSKEM Ja TH pelaBame”. ‘

Ckopo ciieq ToBa Bb3HHKBA CTpaHeH HOB npobiteM. [IbpBUTE KBAHTOBOMEXAHHM YHH
W3UHC/IEHUS Ha aTOMHUTE eHepruy 6s1xa Januy pesysTaTH, KOUTo fobpe ce cbriacybaT
¢ excnepuMenTa. Ho KoraTo KkBaHTOBaTa MeXxaHMKa Gelle MPUTOKEHA HE CAMO KBM
eJIEKTPOHHTE B aTOMUTE, HO U KbM EIEKTPHUHUTE M MArHUTHH TOJIETa, KOHTO Te
ohL3JABaT, Ce 0Ka3a, ue aTOMbT UMa OeakpaiiHa eHeprusa! BesxpaliHocTu ce nmogsuxa 1
B IpYT# IpeCMATAHUS, TAKa Ye B TPOABIDKEHHE HA UeTUPH AECETUIIETUA To3U abcypreH
pesynTat Oelle cMATaH 32 Hali-rofiIMOTO NTPENSTCTBHE NPe] HANpebKa BbB (M3HKaTa.
B kpaitHa cMmeTKa ce okasa, 4e npobnemMsT 32 OeskpaliHocTuTe He e GencTBYE, a ToO-
CKOPO €JHO OT Hail-HoOGpUTe OCHOBAHMS 33 ONTHUMH3BM OTHOCHO HANpedbka KbM
okoHuaTenHa teopyus. KoraTo Macure, SNeKTPHYHUTE 3apsiu U APYIH KOHCTAHTH OBEAT
noaxoao geUHNPAHM, BOUUKY 6e3KpalfHOCTH c& YHUILIOKABAT, HO TOBA CTABA CAMO
B TEOPWH OT ONpeaelicH crielraier Big. Taka Moxe Ja ce okaXke, e MaTeMaTHKaTa
HV MOBEXAA K'bM YaCTHUHUS WM [THJISH BUJ Ha OKOHYATE/IHATA TEOPUS KaTo € JHHCTBEH
HauMH fa uzberHem OGesxpaliHocTuTe. MlelicTBUTENHO, MOXE a ¢€ OKaXe, 4e
€30TEepUUHATA HOBAa TEODPMA HA CTPYHUTE ILE HU H3BeJe HA YHUKAIHUS TBT.KBM
cnipaBsHeTo ¢ GeakpaliHocTuTe, ako ycreeMm Ja obeIHHUM TeOopHATA “Ha
OTHOCHTENIHOCTTA - CcllelMaliHa 1 o01La - ¢ KBAHTOBATA MeXaHUKa. AKO e Taka, TOBa
e Obe ChUIECTBEHA YaCT OT elHA OKOHYATENIHA TeopHS.

C ToBa He Ka3BaM, ue OKOHUATENHATA Teopus e 6'bJe HW3BEAEHAa IO HHUCTO
MaTeMATHUEH ITbT. B kpas HA KpaulaTa 3a1Lio TpAOBa 1a BAPBAaME, Y& OTHOCUTENIHOCTTA
WAW KBAHTOBATA MEXaHHKa ca jioruueckd HensbexxHn? CTpyBa MU ce, Ye Hal-RoopusTt
HAuMH e Ja pasrjiexjaMe OKOHUATE/IHATA TEOPHs KaTo TakaBa TBBPJAA KOHCTPYKIH,
KOSITO NpH BCSKO MAJIKO M3MEHEHHe Ille BbBexJa joruuecky abcypAu nogobHH Ha
GeskpaliHiTe eHEPTUN.

Jpyro ocHoBaHKHe 3a ONTHMH3BM € YAHUBHUTEJHUAT dakT, Ue HANPEIbKBT BhB
¢duzHKxaTa YeCTO IThTH Ce HATIPABJISIBA OT ChOOPAXKEHHS, KOUTO MOTAT Ja C& OKAYECTBAT
eIMHCTBEHO KaTo ecTeTHYHY. ToBa 3ByUM TBBPAE CTPAHHO. 3alilo TPAOBA YCEIIAHETO
Ha (M3UKa, Ue eHA TEOPHH € MO-Kpacusa OT Apyra, fa 6bOe PbKkoBOJSH NPHHLIMII B
HAYUHOTO UsciieBaHe? 3a TOBA ca BBL3MOMHHU HAKOJKO NIPUYKHK, HO e/IHa OT THAX € OT
ocobeHo 3HaueHMe 32 (PM3MKATA HAa eeMEHTAPHMTE YacTHLM: KPacOTATa B HalUMTE
ci:BpeMGHHM TEOPHUM MOXe Ja ce OKake “caMO MeuTa” 3a OHA3K KpacoTa, KOATO HH
OYAKBA B OKOHYATEJHATA TEOPUSL. A ‘

[Tpes HALLIETO CTOJIETHE HAll-M35BEH B CTPEMEXA CH KbM OKOHYATE/IHA :reoplgm Gete
A. Alirnaiin. Kakrto nuwe Herosusat 6uorpad Eitbpaxam Iajic, “Ajininaiin e THNHYeH
06pa3' oT CTapusa 3aBeT ¢ HEroBOTO MexoBuaHcko yGexaeHHE, de 3aKOH uMa ¥ TOH
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TpsabBa na 6bae Hamepen”. [TocieAHUTe TPHAECET TOAUHM OT HMBOTA Ha AHHIIANRH
0sixa NOCBETEHH [NaBHO Ha ThLpceHeTo Ha rnpejnonaraesMarta obelMHEHa Teopus Ha
noferaTa, koaro Tpabsaule ga obeanHy MakcyesioBaTa TeopHs Ha eJIEKTpOMarHeTHaMa
¢ o0LlaTa TEOpHa Ha OTHOCHTENHOCTTA - AlfHILaliHOBAaTa TEOpUs Ha FpaBUTALMATA.
Ycunuara Ha AMHimaiin 6sxa Oe3ycnellHy ¥ ¢ [PO3PeHHETO Ha MMUHAJIUA OIMHT HUe
cera pasbupame, ue Te ca GUNM B TOrpeiliHa Hacoka. ARHIaliH He caMo oTpHUalle
KBAHTOBATA MeXaHMK4, HO U 0OXBAaTHT Ha HEroBOTO HAYMHAHHE OSILE TBHPAC TECEH.
EnekTpoMarHeTH3MbT W TPaBUTALMATA C& OKa3BAT eAMHCTBEHHUTe (QYHIAMEHTAJHM
CUJIH, KOUTO Ca MO3HATH B €XEAHEBUETO (M e AMHCTBEHHUTE CUITY, KOUTO ca OHJIH MO3HATH
B MJTQJEKKHTE FOAMHH Ha AMHIUAMH), HO OCBEH T9X B IPUPOIATa UMa U JAPYTH BUAOBE
- TOBa ca cabuTe W CUIHUTE ApeHd cuni. HancTuHa nocTUrHaTUAT HanpeLLK Gente
B 06eIHHABAHETO Ha MaKkcyesloBaTa TEOPHUS HA eJIEKTPOMATHUTHHUTE CHUJIH C TEOPUSTA
Ha cnaboTo AfpeHo B3aMMOJCIHCTBHE, @ HE C TEOPHATA HA IPABUTALMATA, KHAETO
npobieMbT 33 Ge3kpaliHOCTUTE Ce OKa3a MHOIO No-TpydeH. M Bece nmak cTpeMexbT Ha
AlHIaiH e AHEIIHUIT HALl cTpeMex. ToBa e ThPCeHeTO Ha OKOHYATENIHA Teopu.
IIpuKaskuTe 32 OKOHUATENIHA TEOPHS, U3TJIEXK A2, BOeCaBAT HAKOH (rloco(U U YHeHH.
Yosex Moxe aa 6b/1c OGBHHEH B HEILIO YKACABAILLO - HATPUME]D B PeIYKLIMOHH3BM HITH
Jaxe BbB GU3MUECK HMIepUanu3bM. OTHACTH TOBA € peaklMs CIPAMO pas3jIMUHHTE
TIYIIOCTH, KOMTO MOraT Ja ce rnoApa3dupaT Hoj OKOHYATENHA TEOpUs, KAKBOTO €
HANpUMED CXBAILIAHETO, 4¢ OTKPHBAHETO HA OKOHYATENHA Teopus BLB (u3nkaTa 6
O3HayaBaJo Kpal Ha HaykaTa. Pasbupa ce, ue oxoHUATeTHATA TeOPHS HAMA Ja TIOCTABH
Kpai HAa HAYYHUTE M3CJAENBAHUA, HUTO JaXke HAa YMCTUTE HAYUHM U3CJIEJBAHUS, HUTO
Jajce Ha YHCTO HaYUHHTE H3cheqBaHus BbB QusnkaTa. KakBaTo M OKOHUYATENHA TEOPHS
Ja ObAe OTKPHMTAa, MHOMXECTBO YAUBMTEJHHW SABJCHHUS - OT SBJEeHUATa Ha
TypOy/IEHTHOCTTA JI0 ABJICHHATAa HAa MMCJICHETO - [UE C€ HYXKZAAT OT obOsicCHeHMe.
OTKpHBAHETO HA OKOHYATEJIHA TeOPHs BLB (U3UKATA HIAMA HETIPEMEHHO Oa TOMOTHE
MHOro 3a pa3bupaHeTo Ha Te3H sBJIeHHs, OKOHYaTejHaTa Teopud e Oble Takasa
caMo B eIMH CMHCBJ T4 LIe NOCTaBU Kpall Ha onpejesieH BUA Hayka, kpalt Ha

3aM10YHAJIOTO OIUE OT APSBHOCTTA ThPCEHE HA OHE3U MPHHLMITH, KOUTO He MOTAT 44 ce
0OSICHAT OT NO-AbJIOOKH IPUHLMITH, '

M3 I'n. 2 “Bnpxy napue tebewup”

YueHHTe ca OTKPHJIM MHOMO UyIHU Hela M MHOro kpacueu Hema. Ho Moxe 6u
HaH-KPACHBOTO M HAaM-YYLHOTO HELLO € OTKPHTHETO, Ye B caMaTa Hayka MMa
32KOHOMEpHOCT. HayuHuTe OTKPUTHS He Ca HE3aBUCHMH H30MUpPaHH (BakTH; eqHO.
HayqHO 060BIIEHMe HAMMPA CBOETO OBSCHEHHE B APYTO, KOETO Ha CBOM pel ot oBACHsBA
ot Tpeto. [Ipocaeassaiiki Te3u cTpenu Ha 0GACHEHMETO OOGPATHO KbM TEXHHUSA
M3TOYHUK, HAE OTKpPUBAMe MOpa3sHTesIHa KAPTHHA Ha KOHBEPreHLMs - BepOSATHO Haii-
ABJI6OKOTO HEIllo, KOeTO JOcera cMe HayuMJIM 3a CBETa.

Ha.yq\HOTo obsicHeHye Ge3yCIOBHO € CBBP3AHO C M3BOJAA HA eIHA HCTHHA OT ApYra.
Ho ofsicHeH1eTO € KaKTo Helo MoBeYe 0T W3BOJA, TAKA M Hell[o ro-Majiko. [IpocTusTt
H3BOJ Ha eIHO TBBbPJEHUE OT APYro He 03HAYABA HENPEMEHHO 06sCHEHIE, KAKTO ICHO
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ApPOJI4aBa OT CJIeIHNTE PUMEPH. Tpes 1905 r. ARHILAAH CcTUrA 10 32KJTIOUEHHETO 32
CBIIECTBYBAHETO Ha (OTOHMTE B3 OCHOBA HA TpEJioNeHaTa oT TlnaHK neT roJAnHu
[10-PaHO TeopHsi HA TOTUTMHHOTO JIbUEHHE; CEAEMHAIECET FOAMHH [10-KBCHO CaTtuenznpa
Hat Bose nokassa, ue [TnaHkoBaTa Teopus MOXe fa ce u3Bele oT AHHILaHHOBATa
Teopus Ha (oToHuTe. O6GAcHeHueTo, 3a Pa3qUKa OT AEAYKUMATA, CB3NABA
HEeMoBTOPHUMOTO ycelllaHe 3a HacodeHocT. Hue nosydaBame HEMPeoJ0AHMOTO ycellaHe,
ye (OTOHHATa TEOpHsi HA CBETJIMHATA € no-(pyHIaMeHTaJHa OT BCAKO TBBPAEHHE
OTHOCHO TOTJIMHHOTO JbUeHHE U CIIEJOBATEJHO NPEACTAaBJIABA obsACHEeHHE Ha
CBOICTBATA HAa TOMIMHHOTO JibueHHe. Ilo Chilys HauMH, MaKap ve HioToH uzBexaa
CROKTE 3HAMEHITH 30KOHH 32 JBIKEHHETO OTHACTH B3 0CHOBA Ha KennepoBuTe 3aKoHU
32 JBWXEHHETO Ha MiaHeTHTe B CiIbHUEBATA CHCTEMA, HIE Ka3BaMe, ¢ HiotoHoBHuTE
aakoHM oBacuasaT KernieposnTe, a He 0OpaTHOTO.

Ho Hay4HOTO 06ACHeHHe MOXe CbLo Ja Objle HElLO NMO-MajKo OT H3BOL, 3a11[0TO
MOKEM Aa KaXeM, 4e JafeH (akT ce ofAcHABA OT HAKAKDBB NPUHLKI, Makap de He
MO3KeM [a ro H3BejeM OT TO3H ITpUHUMIL [Mpunaraiixy nMpaBuaTa Ha KBAHTOBATA
MeEXaHHKA, HHE MONCEeM Ja W3BeJeM Pa3NHiHH CBOMCTBA Ha TO-TIPOCTHTE ATOMH U
MoJIeKYaM H fake [a OLEHWM eHepreTHUHHTe HUBA Ha HAKOU croxuu Monexyiu. Ho
HUKOM He pellaBa YPABHEHMATA HAa KBAHTOBATA MeXaHMKa, 31 Aa usBefle AeTailiiHaTa
BLAHOBA (PYHKIMS M TOYHATA SHEPrUs HA MCTHHOKHU CTIOKHH MOJIEKY/IH, KAKBUTO €&
npoTennnte. [Ipu Bce ToBa HUE HE CE CHMHABAME, ¢ npaBuiaTa Ha KBaHTOBATA
MexaHuKa “oBscHIBAT” cBOHCTBATA HA TAKMBA MOJIEKYIH, 3QHI0TO pasnojiarame ¢
npaBuia, KOWTO 6MXa HM MO3BOJMIHN [a W3UHMCIIUM BCHYKH cBoiicTBa Ha Kof Ja e
MoJieKyJa, aKo pasfojiaraxme ¢ JA0CTATHYHO TOJIAM KOMIIOTBD U JOCTATBYHO
KOMTIOTBEPHO BPEME. _ ‘ '

" MoxeMm Aa TBBPIAHM, Ue Hello ¢ 065cHeHO Jiaske aKo He 3HaeM A HAKOTa LI CMe
B CBLCTOSIHME A TO M3BeJeM. 3acera He 3HaeM KaK Ja npHilarame CTAHAAPTHUA MO el
Ha eJleMEHTApHUTE YacTULH, 33 Jla NpecMsiTame neTaljiHaTa CTPYKTYpa HA aTOMHUTE
aapa. Y pbpOpexkd TOBA HMKOH He ce ChMHSBA, Ue CBOMCTBATA HAa ATOMHATE AXpa Ca
TaKMBA; KAKBHUTO ca, 3aILOTO €A BAJIMAHH NPUHLMIIMTE Ha cTaHgapTHus Mozen. Tosa
“32[10TO” He ce ONHpPa Ha HalaTa crnocoBHOCT peasiHo Aa M3uMc/igBame Hello, a

'~ OTpassgpa HaLETO cXBalllaHe 3a NOApPeieHOCTTA B fpuporaTa.

B 06scHUTEHUTE BEPUIH c€& cOIBCKBAME C ocobeH npobriem, CBBP3aH ¢ UIeaTa 3a
eMepreHTHOCTTa (Bb3HHKBAHETO). KoraTo pasriiexaame NpHpOJaTa Ha paBHMIIA ©
pacTsIIIA COXKHOCT, HUe 3a6esa3BaMe Bb3HHKBAHETO Ha ABJIGHHS, KOMTO HAMAT HUKAKBB
CBOJ eKBUBAJIEHT HA TIO-MPOCTHTE PaBHUWIA, 4 A3 HE TOBOPHM 33 PAaBHULIETO HA
elleMeHTapHHATe uacTHLW, HanpuMep Ha paBHULLETO HA OTASTHUTE JKUBY KJIETKH HAMA
¥ [IOMeH OT HHTEJIUTEHTHOCT, 4 Ha PABHHILLETO HA ATOMHTE ¥ MOJIEKYIHTE HAMA HIKAKEE
amek 3a uBoT. VIesiTa 30 Bb3HUKBaHeTO Gelite MHOrO CHIOYUIIMBO yIOBEHA oT (usmKa
Gunun AHLEpCHH B 3a1aBUETO HA HATMCAHA npes 1972 r. cratua “IToseve € HelLlo
pazauuyo”. Bb3HMKBAHETO HAa HOBH AB/ICHHA HA BUCOKH paBHMUILA HA CIOXKHOCT € Hau-
OUeBMAHO B GHOSOTUATA W HAyKUTe 32 MOBEJEHNETO, HO BIKHO © Ia ce 3Hae, ue
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BBb3HMKBAHETO He € Hello cneuuduIHO caMo 3a KUBOTA M YoBelIKaTa AelHOCT, a ce
HabGniogaBa W B camaTa (pUIMKA.

[MpuMep 32 BB3HUKBAHE, H3UTPAJIO HCTOPHYECKHU Hali-BaXkHa poJsist BB (pranKaTa, e
TepMoJjHHaMuKaTa. B nbpBoHayaiHaTa GopmyupoBka, gajedHa npe3 19-u Bek oT
Kapho, Knaysuye u ap., TepMOAMHAMUKATa € aBTOHOMHA HayKa, KOSITO He ce M3BEexKAa
OT MEXaHMKATa HA YaCTHLMTE U CHIIUTE, a €& CTPOM BBPXY IOHATHS KaTO EHTPOITHA H

TemnepaTypa, KONTO HIMaT HUKAKBH aHaJIO3W B MEXaHWKaTa. Camo MbPBUAT 3aKOH Ha -

TePMOAMHAMMKATA, 3aKOHBT 34 32aMa3BAHETO HA EHEPIrUATA, XBBPJT MOCT MEMKIY
MeXaHWKaTa W TepMoguHaMuKaTa. L[eHTpaJHMAT NpUHLUKI Ha TepMOJHMHAMMKATA €
BTOPHAT 3aKOH, criope Koiito (B efHa oT GopMynUpoBKHTE) (QHU3MYIECKUTE CHCTEMHU
NpUTEXKAaBaT HE CAMO GHEPrUs W TEMIepaTypa, HO ChILO M ONMpelelieHa BENTUUMHA,
HapeueHa eHTPOTIMS, KOSATO BUHATH PACTe C BPEMETO BhbB BCAKA 3aTBOPEHA CUCTEMA U
NOCTHIa MaKCUMYM, KOraTo cucTeMaTa € B paBHoBecHe. IMEHHO TO3M NPUHUMN
3abpansaBa oT THXMS KbM ATJIAHTHYECKHs OKeaH Ja ce MpPexXBbpPJM TaKOBa rojisiMo
KOJIMMECTBO eHeprus, e THXHAT OKeaH Aa 3aMpb3He, a ATJIIAHTUYECKHAT Ia 3aBPH;
nojiofeH KaTakjIM3bM MOXe J1a He HapyLUaBa 3aMa3BaHETO HA eHEPTHITA, HO & 3a0paHeH,
3aI0TO 64 HAMAJIWJI eHTPONUATA.

®uznuyTe oT 19-1 Bek OOMKHOBEHO pa3rJIekAAT BTOPUS 3aKOH Ha TEPMOJHHAMUKATA
KATO MOCTYJAT, U3BEJEH OT OMMTA, TOJKOBa (PYHAAMEHTAJIEH, KOJIKOTO M BCEKH APYT
NPUPOAEH 3aK0H. 32 BpeMeTO CH TOBa € HMaJIo CMHCHJ. TepMoAHHAMUKaTa ¢
nokasBana, 4e paboTH B TBBP/E IUKPOK KPBI OT SIBIEHUSA - OT 0BEAEHUETO Ha NapaTa
(mpofnembT, KOHTO HaBa HavaJleH TJAChK Ha TEPMOJHMHAMMKATA), JO 3aMPbB3BAHETO,
KMIIEHETO K XMMHUUEeCKHTe peakiuH. (JIHec OuxMe Mori 1a prubaBUM M MO-eK30THUHU
MpHUMEpH; AaCTPOHOMUTE OTKPHXaA, Ye 06JlaliMTe OT 3BE3JM B KYNECTHTE MbIJIABUHH B
HallaTa M B APYTMTE MAJaKTHKH ce I'bPKAT. MoJob6HO Ha rasoBe ¢ ONpeleNieHH
TeMIlepaTypH, a B M3cienBaHeTo Ha [kexkb6 Bekenwaiia u XokuHr Gellle TEOpeTHUHO
NOKA3aHO, Y€ USPHUTE LYK MPUTEXKABAT EHTPOIHS, MPONOPLIMOHAJIHA Ha TTOLITA Ha
TsXHATA MoBbPxHOCT.) oM TepMoaHHAMUKATA € TOJTKOBA YHUBEPCAJIHA, kak 61 Morja
Ts Ja ce CBbpieE Joruyecku ¢ (PU3UKaTa Ha KOHKPETHY BUIOBE YACTUIM U CHJTH?

Tlo-kbCHO, Ipes BTopaTa NOJOBUHA Ha | 9-1 Bek, U3c/eABaHHATA HA HOBO [TOKOJIEHUE

usnun-teopetnun (Mexay xouto Maxcyen B llotnanaus, Jlyasur bonuman B

I'epmadus u Jxosas Yunapn I'nbc B AMepuka) nokasaxa, e B AeHCTBUTEJIHOCT
MPUHLNITATE HA TEPMOJHHAMMKATA MOFAT [1a CE U3BEJAT MATEMATHHECKH - YPE3 AHAIIH3
Ha BEPOATHOCTHTE 32 PASJTMYHM KOHQUIYPaLMU Ha ONIPeAesIEHH BULOBE CHCTEMU; TOBA

Ca OHE3W CUCTEMM, HHATO CHEPIrHd ce pasnpelaesid MexXXKIYy MHOIo rojisim 6]30]/1}

NOJCHCTEeMH; TAKHBA HATIPUMED Ca ['a30BETe, 3A1LI0TO TAXHATA EHEPIrUs ce Pasnpeaeris
MENAY CBCTABAIUTE i Montekynu. (bpuecT Haren coun rasa xato nmapaaurmaliex
TpMMep 3a. PeAYKLHSITA HA efHa Teopus KbM apyra.) B cTatucTuueckaTa MexaHuka
TOMJMHHATA. @HEPIHA HA raza ¢ TOYHO KMHeTHUHATA eHeprus Ha HEeroBUTE YacTHLY;
EHTpONUATA € MApKa 3a Oeapelue Ha CUCTEMATa, Taka Ue BTOPHMAT 3AKOH Ha

TepMOIAHWHaAMUKaTa H3pa3dBa TCHOECHUHUATA 34 YBeJIHYaBaHEe Ha 663[)3,[[,148'1"0 B
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uzoaupaHute cucteMu. [10TOKBT Ha TONJMHATA OT BCUYKM 38MHM OKEaHM KbM
ATaHTHYeCKUsl okeaH OM MpeCTABIABAS YBeAWYeHHE Ha MOAPEAEHOCTTA, Nopaiu
KOeTO TOBAa He cTaBa. 3a M3BecTHO BpeMe, npes 1880-Te u 1890-re roaunwy,
NOAAPBKHULIHTE HA HOBATA CTATUCTHUECKa MeXaHUKa € TpA6Basio Aa BOLIT GUTKU ¢
TNIpeNCTABUTENIUTE HA BBarJiea 32 JOIHUECKaTa He3aBHCHMOCT Ha TEPMOJMHAMHKATA,
Medxy KouTo ca 6unu Ilnank u xumuksT Bunmxenm Ocreang. Epaer Lepmeso otusan
J[aKe No-JaJ1ey ¥ TBHPALI, e 1LIOM CIIopes CTATHCTHUeCKaTa MeXaHHKA HAMAJISBaHETO
Ha eHTpOMNMATAa Makap M MaJKo BepPOATHO BCE NaK He € HEBbH3MOXKHO, TO
OCHOBOMOJATAILUTE NMPEANOCAOKEHNS Ha CTATUCTHYECKATA MEXaHWKA OTHOCHO
MosekyauTe TpsabBa a ca norpeliHy. Tasu 6MTKa e crievesieHa OT CTaTHCTHYEeCKaTa
MeXaHMKa, cJied KATO B HA4aJ0TO HA TO3M BEK PEasHOCTTa Ha ATOMHTE M MOJIEKYJIUTE
cTaBa obuonpueTa. Bee nak, Bhpeky ue TepMOAMHAMUKaTa € 06ACHEHa Ype3 HaCTULIH
W CUIM, T APOABJKABA Aa PA3riex]a eMEepPreHTHH TOHATHS KaTo TeMmIiepatypa
€HTPOMKs!, KOUTO HATIBLAHO TYGAT CBOSt CMHCbJI HA PABHHUILETO HA OTIETHM 4acTHLH,
TepMOAHHAMHKATA € T10Bede HauKH 32 GopMynupaHe, OTKOJIKOTO CHBKYITHOCT OT
VHHBepCANHU (M3MUECKV 3aKOHM; IPU BCHUYKM CIydal Ha MPUaraHeTo i Ts BMHAIH
TI03BOJIABA [ C€ ONPABJAE BAMIHOCTTA HA ChILIUTE IPUHIHIH, HO 06ACHEHUETO 3a1110
TEpMOAMHAMHKATA € BaJIMJHA 32 JafieHA KOHKPETHA cHCTeMa Ce U3BEX/Aa C NOMOIITA
Ha METOAMTE Ha CTATUCTHUeckaTa MEXaHWKa OT HeHHWTE ChCTABHM 4acTH, KOETO
HEMMHYEMO H) BOJM A0 PABHUILETO Ha eJleMEHTapHUTE YaCTULIM. B iyxa Ha cTpenuTe
Ha oOACHEHHMETO, KOMTO CIIOMEHax I[Oo-paHo, MOXeM Aa CH MNMpeAcTaBiMe
TEPMOAMHAMUKATA KATO ONpeAEieHa CLBKYITHOCT OT CTPEJTH, KOSTO Ce NMOSBABA BCEKH
ITBT B Hal-pas/IMUHK (U3MUECKY CHTYALMK; HO BUHAMM KOTATO Bb3HUKBA NOA06HA hopma
Ha 0BSCHEHHE, CTPEJIUTe MOraT 4a CE& NPOCHEAAT 10 METOJUTE Ha CTATHCTHYECKATA
MeEXaHMKa Ha3ag A0 Mo-AbJIGOKM 3aKOHH M B KpaifHa cMeTKa - 10 NMPUHUMOKUTE HA
(M3UKATA Ha €JIEMEHTAPHATE YacTHLM. KakTo Noka3sa TO3H npuMep, GakTT, 4e eaHa
(uanuecka TeOpHs HAMHPa MPHIIOKEHUA B IUMPOK KPBI OT PASNUUYHK SBJICHNUA, HE
03HAUABA, Y€ Ta3H TEOPHs e ABTOHOMHA CIIPAMO To-AbAGOKHTE QH3MUECKH 3AKOHH.
ChlaTa MakcHMa € BajJMAHA 33 APYrd oblacTH Ha (U3HUKATA, KAKBHTO C2a
CBbP3aHUTE MIOMEX Y CU NPoBieMy Ha Xaoca U TypOYJIeHTHOCTTa. PaGoTemwyre B Ta3k
06nacT QUM OTKPUXA ONPEICJIEHN 3aKOHOMEPHOCTH Ha MOBEASHHETO, KOUTO
BB3HWKBAT B Hal-pasMuH{ CHTYyallMM; Taka HalpuMep cMsATa ce, Yeé CbIIecTBYyBa
csoeo6pa3na VHMBEPCAJIHOCT Ha PASMPEeIEHUETO Ha SHEPrusTa MeXIy pasiuiHO
rojieMuTte BUXpU B TypOymeHTHU QJyHAH OT BOAKAKBM PasHOBHAHOCTH: OT
Typ6yNeHTHOCTTA HAa MPHJIMBHHUTE BBJIHM B 3a/UBHTE 10O TypOyneHTHOCTTA B
MEKAy3Be3HMS ra3, IPUUYMHEHA OT NpeMUHaBalla 3Be3a. Ho He BOMUKY MoToLM Ha

‘ (lmyunme ca Typ6yH6HTHH, a u TypGyNeHTHOCTTA He BHHATU TpPOABABA TAKHBA

“yuupepcaJHy” cBoiicTBa. KakBuTO M Ja ca MaTeMaTHYECKHTE apryMEHTH 34
YHUBEPCAJIHITE CBOMCTBA Ha TypOyneH THOCTTA, HHe BCe TIaK Tps6Ba fa 0BACHNM 3140
Te3W. choOpaxeHys ¢a BaIHIHM 32 KOHKPETEH Typ6yncHTeH (paiynn ¥ OTroBOPBT HA
TO3M BBLNPOC HEMUHYEMO Ce 1aBa B TEDPMUHATE HA ciydaifuu hakTopu (CKOpoCTTa Ha
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NMPUIHBHIS NOTOK M (GopMaTa HA KaHaja) M HA YHHBEPCAJIHM 3aKOHOMEPHOCTH
(32KOHHTE 32 BMIKSHUETO Ha (uryunn wiu ceoiicTBaTa Ha BOAATA), KOWTO Ha CBOI pex
TpsAbBa Na OBAAT 0GsICHEHH MOCPEACTBOM NO-ABJGOKH 3aKOHU.
- Ilono6Hu Genexxy ca BanMAHM M 32 GUONOTHATA, Tyk noBeueTo Hellla 3aBUCHT OT
MCTOPUYECKH CNY4aHHOCTH, HO UMAa W HAKOW MPHUBIH3UTENHO YHUBEpCallHU
3aKOHOMEPHOCTH, KAKBOTO HalpHMeEp € MPaBUIOTO Ha MOMyJalUoNHaTA GUONIOTHS,
KOCTO U3MCKBA MBKKHTE M XKEHCKUTE HHAWBHAH JIa C& PakAaT B MOYTH eAHAKBB Bpoi.
(ITpes 1930 r. redetuxsT Ponana ®uumep obacHu, Ye koraTo gageH BHI nposiBU
TeHACHUMA Na MPOAyLHUpa, 1a peueM, NMoBeUe MBXKH OTKOJIKOTO KEHCKU WHAUBUAN,
TeHBT, KOMTO Hajlara Ha WHAMBHAUTE TEHIEHUMATA A2 TPOAYLMPAT MOBEUE HKEHCKH
OTKOJIKOTO MBXKH HHAMBUAH, CE PANIPOCTPAHABA MMO-0'bP30, 3a1[0TO HOCELINTE TO3H
FeH KEHCKH MHAMBU/M CPEILAT [10-C/1a0a KOHKYPEHIUS TPH HAMHPAHETO Ha MapTHbOP.)
IIpasuna xaTo ToBa ca BaNMAHM 32 IIMPOK KP'bL OT Pa3HOBUAHOCTH M OHXMe MOTJIH Ja
ouakpame, ve II€ ca BAJMAHU W 32 OTKPUT HA APYTH IJIAHETH XUBOT, aKo Tol ce
BB3NPOU3BEKIA 1O [TOJIOB IBT. Pa3cbiAeHUETO, KOBTO BOAH A0 Te3H MPABUA, € €IHO
# CBILO, HE3ABHCHUMO OT TOBA JaJiM C& OTHACA 34 XOPa, NTHLM WK U3BBH3EMHH, HO TO
BHHATH € OCHOBAHO BBPXY OMNpeJe/leH! NPEeANON0KEHUss OTHOCHO ChOTBETHUTE
OpraHU3MH, TaKa 4e aKo 3aMUTaMe 3¢140 TE3W MPEANONIOKEHHA TPAOBA a4 C& oKaAKAT
NpaBWJIHK, HUe Ile TPA6Ba Ja THPCHUM OTrOBOpa OTHACTH B HCTOpPUYSCKHTE
CITy4alfHOCTH, & OTHACTH B YHUBepcalHUTe GaKTOPH, KAKBMTO ca CBOMCTBATA Ha JHK
(M KaKBOTO 5 3aMEHS Ha APYTUTE MITAHETH), KOUTO Ha CBOH pen Tpsbea na HamMepaT
cBoeTo obgcHeHHE BBB (M3MKATA M XUMMUATA, a CIEA0BATEHO B CTAaHIAAPTHUS MOJEN
Ha eJIEMEHTADHUTE 9aCTHLIH. '
ToBa nosioxeHHe He BUHATH € SCHO nopzum thaxra, ue npu paboTaTa cU B ob6acTTa
HA TEPMOAMHAMMKATA WIM HA AHHAMHMKATA Ha uynauTe, WK Ha moNyJaLMOHHATA
GUOJIOTHSA YUEHUTE H3MOJI3BAT CTIeLHATM3UPAHH €3ULH ¥ TOBOPAT 3a SHTPOIUS HITH 3a
BUXPH, WU 38 PENPOLYKTHBHH CTPAaTErHH, 4 He FOBOPST Ha €3HKa HA elleMeHTapHUTE
vacThiy. [TpyuunaTa He ¢ caMo B TOBa, Ue HHe Ha NPAKTHKA HE MOXEM G NoMoILTa Ha
TEPBUTE NPUHUMITH 12 U3YHCJISIBAME CJIOKHHTE ABJICHUS; TOBA € CHILO OTPaXKEHHE Ha
BhIIpoca, KOHTO McKaMe N4 3aJafieM OTHOCHO TEe3M SBJICHUS. Haxe axo pasnonaraxme
C OrPOMEH KOMITIOTBP, CMOCOGEH fa MPOCIEAH UCTOPMATA Ha BCSKA eJIeMEHTapHA
YACTHLA B €AHA MPUINBHA BBJIHA WIM B €QHA IUIOAOBAa MYIIKLA, MJIAHHMHATA OT
KOMITIOTH PHM JaHHH He 61 6una oT ocofeHa 1oJ13a 3a OH3M, KOUTO Hcka 4a 3Hae Aaau
BOJATA € TypOYJIEHTHA WK Aaid MYILMLATA € XKHBA. ‘
Hama npuumHa fa mpeamonarame, ue KOHBEPreHUMATA HA HAYIHUTE 0BSCHeHMs
TpsA6Ba fla BOAU KO KOHBEPreHUUs Ha HAY4 HUTE METOAM. TepMoIUHAMMKATA, TEOPHUSATA
HA Xaoca Y monyJauuoHHaTa GUONIOrus Ile NPOoABIKAT A ONepUpaT ChC CBOU
COBCTBEHH €3HMIIN W ChC CBOW COBCTBEHHU MpaBuia, KAKBOTO M Ja HAyuHM 3a
eTeMeHTapHUTe YacTHud. KakTo kaspa XHMHKBT Poajin Xo@man: “TToseyeTo oT
TIONE3HUTE [TOHATHSA Ha XMMUATA ... 04 HETOYHH. A KOraTo ce peayunupart A0 QHIHKaTa,
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Te MpOsBABAT TEHASHUMATA 12 M34e3BaT.” ATaKyBalKH OHE3H, KOHTO e CTPEMSAT Aa
penyuupaT xumuaTa Jo (usnkarta, Xanc ITpuMac cbeTaBs cnMCBK HA HAKOM OT
TONIE3HUTE NMOHATHA B XUMHATA, KOUTO ca NMpej ONACHOCTTa Ja OBJAT 3aryOeHH TIpH
nonoOHA pelyKUHs: BaJIEHTHOCT, CTPYKTYpa Ha BPB3KHTE, JIOKaJIU3UpaHU opOHTH,
APOMATHOCT, KHCEJAMHHOCT, LIBAT, MUPHC U Ap. A3 He BIDKAAM IIPUYUHA, TOPAJH KOSITO
XUMMIHTE TpsAOBa Ja CIpaT Jla FOBOPAT 3a TAKHBA Hellla, CTUra Te Aa ca UM [I0JIe3HH U
uHTepecH:. Ho akThbT, 4e XUMULHTE NPOJBJIKABAT Ja MPABAT TOBA, HE OCTABSL 1101
chbMHeHHE (aKTa, 1€ BCUUKHUTE Te3W XMMHUECKM MOHATHS ABKAT CMHUCBJA CH Ha
HAMMpAallaTa cé B OGHOBAaTA MM KBaHTOBA MEXaHHKA Ha eJIEKTPOHUTE, MPOTOHHTE U
HeyTponuTe. KakTo xassa Jlafiube [Maynunr: “Hsama pasaest oT XumusiTa, KoifTo B cBOSATa
tbyHmaMeHTaJHA Teopus A He ce Ofipelesisi OT KBAHTOBaTa MeXaHuKa”.

Mamesxny Beruky o61acTH Ha 3HAHHETO, KOUTO OMUTBaME Ja CBhPIKEM C IPHHLIMIINTE
Ha (U3UKaTa OCPEACTBOM CTPE/IM Ha 06SCHEHHETO, MPOOIEMBT 32 Ch3HAHHETO € Halt-
TpyneH. Hue ysHaBame 3a cBOUTE COOCTBEHH Ch3HATEHH MHC/IM HEMOCPEACTBEHO,
Bes HaMecaTa Ha CeTHBaTa, Taka 4e Kak OM MOrjio ¢h3HaHHETO fa ObJie BMECTEHO B
obnactra Ha ¢usnkata ¥ XuMuATa? OusuxsT bpalibn [Innapp, xoiiTo ornapsBaile
MaxkcyenosaTta kaTeapa kato Kapenaumxu npogecop B KedMOpHIDKCKIS YHUBEPCHTET,
H3pa3sgBa TOBA 110 clieAHUst HAUHH: “ToBa, KOETO ChC CUTYPHOCT € HEBB3MOXHO, & QH3HK-
TEOPETHK, PasfoNiarall ¢ HEOrpaHHYeHa U3UUCIIMTEIHa MOIL, [a € B ChCTOSHHE OT
3aKOHHUTe Ha U3NKATA []a HATIPABY U3BOJ, Y€ ONIPe/ie/ieHa CI0XKHA CTPYKTYpa OCh3HaBa
CBOETO COGCTBEHO CLLIECTBYBAHE”, '

Tpabsa ga npusHas, Ye TO3W BBIPOC YKACHO Me 3aTPYAHSBA, Thil KaTO HAMAM
creyMaiiHa nojroToBKa mo Tesu Hewia. Ho He 6ux ce crnacun ¢ Ilunapa u ¢ MHO3KHa
ApYrd, KOUTO MHCJIAT KaTo Hero. SICHO ‘e, We CBHILECTBYBA HELIO, KOETO eMMH
JIUTepaTypeH KpUTHK 61 HapekbJl 0DeKTHBEH KOpeNaT Ha Cb3HAHHETO; NIPYU IIPOMEHH
Ha MOWTE Ch3HATEIHM MHCJIM B MOSl MO3BK H B TSJIOTO MM BB3HHKBAT KOPEJIHPaHU C
TAX (KATO NPUYKMHK WM KaTO CIeACTBUS) H3MeHeHus. KoraTo cbM [0BOJIEH, a3 CbM
CKJIOHEH Ja C& YCMHXBaM; MOSIT MO3BK MOKA3BA pa3IMYHa efleKTpUYHA aKTHBHOCT,
Korato ¢bM GyIeH U KOTaTO CIlsl; XODMOHKTE B KP'bBTA MM MOPaXXAAT CHIIHH EMOUMH; U
TIOHSIKOra Ka3BaM TOBAa, KoeTo Mucjid. ToBa He ca NMPOSBM Ha caMOTO Ch3HaHUE: a3
HUKOTQ He [lle Mora Ja H3pass ¢ MOMOILTA HA YCMMBKM MW MO3BUYHH BBJIHH, HIH
XOPMOHH, WM IyMM Kak u324ex#cO0Q YyBCTBOTO Na ¢'BM IIACT/IMB UM HaThXeH. Ho,
KATO 0CTaBMM 32 MOMEHT Ch3HaHHETO HacTpaHa, 61 HGusio, cTpyBa MM ce, pasyMHo Ja
NPEATIONOKIM, Ye Te3l 06eKTHBHY KOpeaTH Ha Cb3HAHHETO MOraT J1a-cé U3YuaBaT ¢
METOAMTE Ha HayKaTa M B KpaiHa cMeTKa Lie GbAaT 06ACHEeHH ¢ TIOMOILTA Ha (hu3HKaTa
M XUMMATA Ha MO3bKa U TatoTo. (“O6acHeHH” 3 MeH He 03Ha4aBa HEMTPEMEHHO, Ue 1I1e
MOJKEM Ja TpeJckaxeM BCHUKO WM Aa)e MHOTO, HO 4e Ilje pasbepeM 3al0 yCMUBKITE
H MO3BLYHUTE BbJIHY, U XOPMOHHUTE (yHKLIMOHUPAT IO TO3Y HAYKH, T.€. B CBIIMA CMUCHI,
KOTO Bjiarame, Korato, 6e3 Ja cMe B ChCTOAHME [ia Mpejcka3BaMe BPEMETO Ipes
cllefBAILIUS Mecell, kasBaMe, Ye pasbupame 3alllo METEOPOJIOTHYHOTO BpeMe Ce
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MPosIBABA TaKa WK MHaYe.) _

B camna KeitmGpunxk na IMunaps uma rpyma 6uonosy, pbkoBojeHH oT CHAHU
Bpenbp, kouTo ca ycriemu 1a HaNpaBsST MBIHATA CXEMa HA HEPBHATA CHCTEMa Ha MAJTKUA
HemaToleH uepgeit C. elegans, Taka ue Te B U3BECTEH CMUCBJI Beue pasfojarat ¢ 6aza
3a pasbupaHeTo Ha BCHYKO OTHOCHO MPUYMHWTE 32 €AHO MM APYro MOBEAEHHE Ha
uepses. (3acera He MM JOCTHra OCHOBABAILlA CE Ha Ta3M cXeMa Iporpama, KOsTO Ja
reHepupa HabnOAaBAHOTO MoBeJeHME Ha uepBes.) Pasbupa ce, uepBesT He e YOBeKk.
Ho mexny uepBest ¥ 4oBeKa ¥Ma HENPEKbCHATA BEPUra OT JKMBOTHMU - HACEKOMM M

pl'16l'l, MHILKH H MaﬁMyHM - C HapacTBalla CJIOKHOCT HA HEPBHUTE CHCTEMMU. K"b)le .

TpabBa na Tersium ueprata?

Torasa fa npeanonoxum, ue Hikora wie pasbepeM 0GEKTHBHHTE KOpENaTH Ha
CB3HAHHETO HA OCHOBATA HA (IU3MKATA (BKIIIOUHTENHO XMMMATA) U 4e Lie pazGepem
CBILIO TAKA KAK T€ Ca CBOJIFOMPAJIH IO TOBA, KOETO ¢a. Buxme MornM Aa ce HajgBaMe,
4€ CJIeJl KaTO BEAHBK OBEKTUBHITE KOPENIATH HA Cb3HAHHETO BBIAT OBICHEHH, HAKDIE
B HalUHTe OGACHEHUA HUE IUE PA3THYMM HELLOo, HAKakBa (BU3MHecKa cHCTeMa 3a
obpaboTka Ha HH(popMaLd, KOSITO CHOTBETCTBA HA HALLIMS OTIUT ChC CAMOTO Ch3HAHHUE,
Ha Hewo, koeTo kun6wepT Paitn Hapeue “AyxsT B MawmuHaTa”, ToBa MoXe U 1a He e
06sICHEHNE Ha Ch3HAHMETO, HO 1ie 6be TBbpAE GIH3KO L0 HEro.

Hsama HukakBa rapaHuus, ue HampeXbKBT B APYrd oBIacTH Ha HaykaTa e 6bje
HENOoCPeCTBEHO NOANOMOTHAT OT HAKOM HOBM OTKPUTHMS NPH €/IEMEHTAPHUTE YaCTHLIY.
Ho (noBTapsam u To He 3a Moc/iefeH bT) a3 TYK C& MHTEPECYBaM He TONKOBA OT TOBa&,
KOeTO yUCHHTE 1pa6sn1, 3A1L0TO TO HEM30€XHO OTPA3SBA YOBEILUKUTE OTPAHHUEHHS 1
YOBEUIKMTE HHTEPECH, 4 OT JIOTHYECKHSI pell, BrpajeH B camaTa npupoda. UMeHno B
TO3M CMHCBJT MOXKE []a C€ kadxe, e KITOHOBe Ha (PU3UKaTa, KAKBATO € TEPMOJUHAMMUKATA,
KaKTO M APYTW HAayKH, KAKBHTO ca XHMHSTA H 6uoJiorusaTa, ce OCHOBaBAT BBDXY MO-
AbI6OKM 32KOHY M 0COBEHO BbPXY 3aKOHUTE Ha H3MKATA Ha €JIEMEHTAPHMTE YACTHLIH.

OTKPUTHETO HA KOHBEPreHTHATA 3AKOHOMEPHOCT HAa HAYUHOTO OGSCHEHUE WUMA
ABIIBOKH NOCEACTBHSA M TO He caMo 3a yuenuTe. Hapes ¢ 0CHOBHMSA MOTOK Ha HAYYHOTO
TIO3HAHNE CBILECTBYBAT M3OJMPAHM MaJIKM 06l1acTH HA HeEl{o, KOeTo 6UX HApeKb
(M3TIONI3BAM MO-HEYTPAIHO HA3BAHHE) MHUMH HAyKH: aCTPOJIOTHSA, ralaTeJCcTBO,
“KaHANW3NpaHE”, ICHOBUICTBO, TeJEKMHE3a, KPealMOHH3bM U TeM MOA0BHU. AKO
MOXelle Ja ce Mokaxe, Ye 3a1 Koe Aa ¢ OT Te3M MOHSATHs Ce KpHe HAKAKBA MCTHHA,
ToBa Gu GKJI0 OTKPUTHETO Ha BEKA, MHOTO MO-BBIHYBAILO M M0-BAXKHO OT BCUHYKO,
KOETO CTaBa B HOpPMAJHaTa AeitHocT Ha (usuumTe. Taka de KakBO MOYKE 12 CU ITOMUCITH
COMH PasyMEH YOBEK, KOraTo HAKOH npodecop unu QUIMOBa 3Be3fa, MJIH MHCATEN

TBBPAM, Y€ CBILECTBYBAT JOKA3ATE/ICTBA 32 BAIMAHOCTTA HA KOS 1A & OT Te3¥ MHUMU
-Hayxu? ' :

KoHBeHUMOHaNHUAT oTroBop 61 6ui1, de nofofHO A0KAZATENCTBO TpsOBa ga ce
NpoBepsABa ¢ OTBOPEH YM H Ges TeopeTHuHu npegybexacHus. He MMUCIIS, Ye TOBA €
TIoN1e3eH OTTOBOP, HO MOK0BEH BB3TNIEN, U3MNIENIA, € LIKPOKO PA3NpOCTpaHeH. BeqHbixk
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B ¢IHO TEJIEBM3MOHHO MHTEPBIO Ka3ax, ue Jja ce BAPBa B acTPOJIOTHATA O3HaYaBa [a Ce
o6bpHe rpud Ha ugaTa ¢bBpeMeHHa Hayka. Ciiel ToBa MOJYyUMX YUTHBO TMHCMO OT
efMH 6UBII XUMHK ¥ MeTayypr oT Hio [Dkbpsu, KoOHTO Me yrpekBaille, ue He CEM ce
3aTT03HAJ JIMYHO ¢ JOKa3aTeJlcTBAaTa B IoJjiza Ha acTposoruara. [To nonobex Hauuy,
xorato HeotAaBHa Ouun AHIASPCHH MUca © IPe3peHte 3a BApaTa B SCHOBUACTBOTO
TefleKHHe3aTa, Toit Beille ykopeH oT enuH kojera ot IIpuHcTsH, Po6bpT SH, KoiiTo
eKcriepUMEHTHpA ¢ Hellla, HAapUYaHW OT Hero “aHOMaJIHM ABJICHMS, CBBP3aHHU ChC
ch3HAHHETO”. SIH ce onnaksale, 4e “Makap HerOBMAT (Ha AHZEPCHH) KaBHHET na e
caMo Ha HSKOJIKOCTOTHH MeTpa OT MOs, ToM He e HIBaJl B HalllaTa jlaGopaTopus, He €
06CHXKAAN C MEH OTKPUTO CBOMTE BB3PAaXKeHUsI M OUEBUIHO He € YeJl BHUMATEJIHO HUILO
OT HalllaTa clielaliHa JuTepaTypa”.

OHOBa, KoeTo JIUTIcBa Ha SIH ¥ Ha xuMuka oT Hio JDxbpau, a 1 Ha BCHYKH OCTAHATIH,
KOWTO ca ChIJIACHM G TSX, € YYBCTBOTO 3a CBBP3AHOCT Ha HaydyHoTo 3HaHMe. Hue He
pasbupaMe BCUUKO, HO pazbupame AOCTATHUHO, 34 a 3HAEM, Ye B HALLUMA CBAT HAMA
MSCTO 3a TeleKKHesa U acTpojiorus. Kaxss e To3M (HU3MYeCKH CHIHa OT HAIMTe
MO3'bLM, KOHTO 61 MOIBJI Ja OBWXKK Tejla Ha Pa3CcTOfHHE, a Jla He oKa3Ba HUKAKBO
Bb3JelicTBUe BbpXy HaydHaTa amapatypa? IloHskora npuBbpXeHWLHTE Ha
ACTPOJIOTHATA I0COUBAT KATO aPTYMEHT HEC'LMHEHOTO BIMsHMe Ha JlyHaTa u CiibHUETO
32 MOPAKAAHETO HA MPUIMBHH BBJIHH, HO BIUSHUETO Ha TPABUTALIMOHHUTE NI0JIETA Ha
JpYTUTE IUTAHETH Ca 3HAUMTEHO [O-Majky, 32 Ja UMaT 3abenexnuMu e(eKTH BBPXY
38MHHTE OKEaHH, 2 Ja He TOBOPHM 33 HELL[O TOJIKOBA 10-MaJIko, KAKLBTO € OTACGIIHUAT
yoBek. (HsiMa 1a 06CBKIaM NOBEYE TO3W BBIPOC, HO [Lie 0c0Ya, 4e NoA06HH Genexqcu-
ca BaJIMAHY .32 BCEKM ONMT ¢ TIOMOIUTA Ha CTaHAapTHaTa Hayka Ha ce 06;1cm:1
CHOBUACTBOTO, FAAATENICTBOTO MM KOst 1a € OT MHUMMTE Hayku.) BbB Beeku cnydai
TNpeAcKa3BaHKTE OT ACTPOJIO3UTE KOPEJALMHM He ca OT BUJa, kOHTO 6H BB3HHKHAM OT
HAKAKBB MHOTO ()HH IpaBUTALMOHEH e()eKT; aCTPOJIOIUTE PETEHANPAT HE TPOCTO, 16
onpejefieHa KOH(QUIypalus Ha MIAHETUTE BJMse BBPXY XKUBOTA TyK Ha 3emMsaATa, HO
oOllle Ye Te3| BAMAHUSA ca pasjIMYHY 32 BCEKH YOBEK B 3aBHCHMOCT OT 1aTaTa U uaca Ha
HeroBoTo paxxaaHe! B [elicTBUTENHOCT a3 He CMATAM, Ye MIOBEUETO OT xoparta, KOHTO
BAPBAT B aCTPOJIOTUSTA, CH MPEACTABAT, Y€ TS CE ONMPA BBPXY TPABHTALMATA MITH
BbPXY HAKaKBB Apyr (dakTop oT obcera Ha (QU3MKaTa; CrOpe] MEH TE BAPBAT, He
ACTPOJIOT'MATA € ABTOHOMHA Hayka ¢’bC ¢BOH cO6CTBEHU (PyHAaMEHTAIHI 3aKOHH, KOUTO
He MoraT fa ce 00SCHAT nocpeeTBoM GUBHKATA WM Hewwlo apyro. EAHa oT rojemMuTe
3aCJYTH HA OTKPHTHETO 32 3aKOHOMEPHOCTTA B HAYYHOTO obsicHeHHe e B TOBA, Y& TO
HM [10Ka3a, 4e He MOXe Ja MMa aBTOHOMHM HayKM.

W Bce nax He Ou Ju Tpabeajo Ja MOJJIOKHMM HA DPOBEPKA ACTPOJIOTHATA H
TelleKHHe3aTa u ocmnanmé, 3a Ja ce ybeaum, ue B TAX Hima Humo? Hamam Hyo
NpOTHB, KOHTO HcKa Ja MpoBepsBa KaKBOTO MCKa, HO JTMYHO a3 HCKaM J1a MOsCHA 32110
HHUTO 6MX ce 3aXBaillajl C TOBAa, HUTO ITbK OMX Mpernopbual nojobHo HayMHaHHE Ha
apyru. ITo Bcsxo BpeMe ce MpejJiaraT MHOXeCTBO HOBH HJIeH, KOMTO 61Xa MOTJIH Jia ce
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APOYYBAT: TYK € HE CAMO acTPOJIOTHATA U MOJOOHHUTE Ha Hesl, HO ChIUO MHOI'O MIEH,
KOMTO Ca 3HAYUTEJIHO N0-6JIM30 O OCHOBHUSA NOTOK B HAYKATa, XaKTO M TAKUBA, KOHTO

HaMpaBO ¢a B Kpbra Ha ChbBPEMEHHUTE HAYUHM UscaeaABanua. bu 6uio HepasymHo aa
-Ce Kaxe, ue gcuyKume Te3u uaed Tpabpa noapobHo Aa ce MPOYYBAT - 32 TOBA NPOCTO
He 6 CTUTHAJIO BpeMe. Bestka ceqMuLa a3 rmoflyyaBaM 1o NoiyaTa okKojo 50 konusa ot
CTaTHH MO PU3KKA HA eJIEMEHTaPHUTE YaCTHIIM U 10 acTPOPU3UKA, KAKTO M CTATUM U
IUCMa OTHOCHO BCSKAKBH BHIOBE MHUMH Hayky. Jlopu U J1a 3apeskeX BCHUKO ApPYro B

JKUBOTA CH, a3 [T1aK He oux yeonsji BHUMATEHO Ja Mpoyya BCUYKHUTE Te3U UJOEH. Torasa’

KaKBo fa pass? BoUUKH HHE IPOCTO HAMAaMe APYTa aITEPHATHBA OCBEH Aa MPELeHUM,
e HAKOM OT Te3H HJieH (BEPOATHO 10BEUETO OT TSIX) He 3aCJIyXKaBaT Ja 6bAAT MPOYYBaHM.
A 32 12 HAMPABKMM TakaBa NPeLEHKA, Hali-MHOro HI ToMara pa3GUpaHeTo, Ye B HAYYHOTO
00sICHEHHE CBILECTBYBA 3aKOHOMEPHOCT.

KoraTo wcnaHckuTe 3aceHULY B Mekcuko 3anounanu npes 16 M Bek Ja ce
TNpPHABMXBAT Ha CEBEP B CTPAHATA, HapedeHa Texac, Te GUIIH NPUBJIEYEHH OT CIYXOBETE
32 3/1aTHU I'pajioBe, cefiemMTe rpana Ha CubGona. 3a OHE3M BpeMeHa ToBa € UMaJIO HAKAKbB
cMUCBJI. MasiyHa ca 6uin esponeiiumTe, MoceTnu Texac, HO BCHUKU BApBajH, ue
TaM MMa Hal-pasnuunHy yneca. [la npeanonoxum obaye, ue B JHEIIHO BpeMe HAKOM

0651BH, ye HAKBAE B chBpeMeHeH Tekcac ce HAMMpAT celleM 31aTHH rpaja, Buxre nu

MOTJIH ¢© OTBOPEH yM [a MpenopbuuaTe Oa Cce OpraHusHpa eKcneauuusa, KosaTo jga

NMpeThpeH BCAKO kbTYe Ha 1wata oT Peg Pusbp no Puo [panpe ¢ HagexaTa, ue mie

Hamepy Teau rpagose? Criopesi MeH Bue GuxTe MpeLeHITH, Y€ Beue 3HAeM TONIKoBa
. MHoro 3a Tekcac, TONKOBA MHOTO TOi € W3c/eaBaH W 3acelieH, Ue MPOCTO He CH
3aCJTYXKaBa a ce ThPCAT MHCTEPHO3HH 3/1aTHHU rpafoBe. [To ChILUA HAYMH HAILETO
OTKPUTHE HA CBBP3aHATA U KOHBEPrEHTHA KAPTHHA HA HAyYHUTe 0BACHEHUS HY OKa3Ba
rolsMa ycayra, KaTo HH Y4M, 4e B MPHUpoJaTa HAMA MACTO 3a acTPOJIOTHS WM
TeSTeKUHE3a, WIH KPEALMOHMIbM, HITH APYTH cyescpym,

chbnumeAHu Genexku u npeBog om aHZAUUCKLI Muxaun bywes
(Steven Weinberg, “Dreams of a Final Thcory”, thage, London, 11993 ) |
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TOJIIMATA HATPAJA HA
“CBETHT HA PU3UKATA”,

AboHaMenT 32 cacamdeTro 3a 1999 r., -
32 IpeBoj, Ha MyOJHKYBaHOTO B KH. 3’98 TeKCT Ha mECEH OT
Linda Williams “LOVE BOSON”
ce npuchxkia Ha Anexcananp Kapacrosinos, UII®, TY - Codus.
PenxosiernsiTa e My OKaXKe ¥ YecTa, IpeABAACHA 3a BTOPOTO MACTO B KOHKYPCA.
Harpanmata 3a My3dka KbM [EceHTa He ce MPACHKAA.

BEO30H HA JIFOBOBTA

OT CHUNE YETUPH OPEB3ET ®oTroHH cBbp3BaT E u M,

¢ aTOMHUST CBAT: YACTHUIIY ¥ BbJIHH,
€JIEKTPO-, TPaBUTALAAL Wrpadka NpeecTHA 3a Hac
¥ CWJIHU-CJIabU ce pensrT. B [IOTOK OT CBETJIHHH.
Ho mera cuiia a3 OTKpHX,

¢ BJracTBa Hal CBETA,

[IpuBnuuaT IrpaBATOHATE
CBETA UPE3 TAX CKpEHeH

3aTydl npennaram s [lose M BCHUKO OKOJIO KPBKH
na Cunata Ha JlroGosTal
Kak cuJIHM ca TIr0OHUTE!

Te cBbp3BaT B cBOMTA BJIACT

THY KaKTO BUH Kpal MeH.
W eTo Thpes a3 3a Bac
JI000BHY KBAHTH Mak!
He ce m3MepBaT HEKAK Te!
Ha uyscTBa ca Mask!
W meka cTpyHH [a 3BBLHAT

IPOTOHA KBAPKOB BCEKH MHUT,

TbH cBBpP3aHH CME € Bac.
Cna6est 3et u Jy6si Be.
HacTUlK ¥ sapa :
pasnajaT Ge 3a MAT JOpH

B CBHPIETO BH TOras!
Y cunarta Ha JrobosTa

C pasfbKaTa B UTPA. [a CBbp3Ba BCHYKE Hac!

[peaod om anenuiicku: Aa. Kapacmonnos
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