CBETHT HA OU3IIKATA

N3ganue Ha Cbtosa Ha gpu3uyume B bbacapus

tom XXII, ku.3, 1999 1.

Tom XXII nHa “Csemom na gpusuxama’ ce uzdaea ¢ fhunancogamq

EBPOITEHCKOTO ®H3UYECKO JIPYKECTBO

noddpssicka na

PEOAKUWOHHA KOJIETUA

[MABEH PEOAKTOP
Hewan AxababsH

3AMECTHWK MMABEH PEJAKTOP

Muxaun bywieB8

OTTOBOPEH CEKPETAP

Unus PyceB

YNEHOBE
AHmoHus [TeeBa
Jhiogmua BaukuyeB

Mapus BereBa Maria Veleva
Hukona barabaroB Nicola Balabanov
. BPozSBpm lMonuy Robert Poppitz
engCAZB PaweB Svetoslav Rashev
opa bereBa Dora Beneva
AI],PE%I—(ISIA\l gigﬁgumm: EDITORIAL OFFICE ADDRESS
: . 5, J i
6yn. bkelimc Bayuep No5 ame181 E‘:Slusrg?'mr o
Ten. 62 76 60 tel. 62 76 ’go

(ilia@imbm.bas.bg)

EDITORIAL STAFF

EDITOR-IN-CHIEF

Nashan Ahababjan
VICE EDITOR-IN-CHIEF

Michael Bushey

MANAGING SECRETARY

llia Roussev

MEMBERS
Antonia Peeva
Liudmil Vatzkitchevy

Abonupatime sa "Chemsm na pusukama' na agpeca na pegakyusma -
6 kanyesapuama wa COB w6 masy ng Coguiickus kaow na COB,

u{lPEﬂ,ﬂE‘lATHA NOAr0TOBKA: C. umoB
aneHa 3a nevat Ha 30 centemspu 1999 r
MEYATHULA "TUTABA" e 6yn. Uapurpancko woce 78

COPUS e 1999

 ¢usukama na nobomo Bpeme

114-UAT EJTJEMEHT!?

Hukona 1. bana6anos, npog., go, [roBguBeku yHuBepcumem

B mrepBuTe guu Ha 1999 r. eiHa HayyHa BecT 0OMKOJNIH CBETA - CHHTE3HPAHO € S1APO-
To Ha 114-us enemenr [1]. Crobumienneto poitne or OGenHeHN MHCTUTYT 33 AAPEHU
macaeapanusi (OUSIN) - lybHa, uniiTo HayueH aBTOPUTET, OCBEH ¢ I€CETKUTE NpHU3Ha-
TH OTKPUTHSA BBB QHU3MKaTa, € TIOAMEUaTaH U C HA3BAHMETO Ha 105-ust enemeHT B Ile-

© puoguuHaTa cucteMa - JlyoHuit.

OtkpuBaHeTo Ha 114-us ejleMeHT € 3HAUUMO NOCTUXEHHE Ha HAyKaTa, JOCTOIHO

3a QHHA/a Ha HaIUeTo “supeHo” cTojeTHe. PoxOu Ha TOBa CTOJIETHE Ca U3KYCTBEHO

nionydeduTe 20 HOBU XHMHMUHM eJleMeHTa (TpaHcypanueBuTe) ¥ Haj 2000 sapenu pas-
HOBUJHOCTH (M30TOMM), C KoeTo GAXa OChIIECTBEHU XWIALOJIETHUTE MEYTU Ha
anxUMULUTE, . ‘

HauanoTo Ha TpaHcypaHoBaTa efnornes Oe nocraBeHo npes 1940 r. ¢ oTxpﬁBaHeTo
Ha HenTynus (Z = 93) u nnyronus (Z = 94). Manonasaiiky peakuuy ¢ roc/iefoBaTesIHO
3a/laBAHE HA HEYTPOHM B ANPEHH peakuMd W B TePMOSIPEHH B3pHBOBE, KaKTO U B
PeaKLU ¢ JIEKH 3ape/ileHd YacTHLM, AMEPUKAHCKUTE YYEHM, IO PBKOBOACTBOTO Ha
Cubepr, ycraxa ja NOJNy4aT ¥ MASHTHQHIMPAT ¢ XMMUYSCKH METONH Lala pefula
HOBM HYKJIHAU. Bb3MOXHOCTHTE Ha TO3H NPEXOJ Ce H3uepraxa 0 CUHTE3HPAHETO Ha
101-us enement - Mengeseesuii. Ome Hakonko TpancdhepmuesH enementa (Z > 100)
6sixa IIOJTyYeHU NIPU M3IOJI3BaHe HA PeaklUM C TEXKHU HoHU. '

B xpas Ha 60-Te rOZMHM NMPOTHO3NUTE 32 THPCEHETO Ha HOBU €JIEMEHTH Gaxa
HeyTenuTe HH. OrpaHHYeHHATA HA M3MONI3BAHUTE METOAH CE Hajlaraxa oT ApaMaTii-
HOTO HaMaJIsiBaHe Ha HANPEUHHTE CeYeHMs Ha PeaKLUHUTE, 00yc/OBEHO OT AENCHETO
Ha CHJIHO Bh36yeHUTE KOMIayHA-Aapa. ExoTpanonanuuTe, OMUPALLM C& HA ChILECT-
BYBaILUTE SAPEHH MOJEIIH, KAKTO ¥ Ha M3BECTHUTE JOTOraBa eKCIIEpUMEHTAJIHH JAHHH,
BOJEeXa O 3aKJI0UeHHETO, ue sapata ¢be Z ~ 108-110 ce fenar croHTaHHO ¢ TaKasa
roNsiMa BepOSTHOCT, 4e TAXHOTO MONyYaBaHe X U3y4aBaHe e/Ba JIH & Bh3MOXHO. Enur
OT paHHHUTe ANPEHU MOJENH, Hariofo6sBalll AOPOTO Ha TeYHa Kamnka, pefcKa3Balle

KatacTpodalHO MaJIKO BpeMe Ha XHBOT (< 10715 5) 3a Teau sapa.

Onpefe/ieHy HaJeXIH 32 PEATHO ChIleCTBYBaHE Ha AApa C TIOBULIeHA cTabunHocT
B yKasaHaTa objacT NpeJu3BHKa CJIOSCTHAT MOXe] Ha AAPOTO. KaxTo e M3BecTHO,
CTIOpE] TO3M MOJE]l HYKIIEOHUTE C€ PasMpelesiiT B SHepreTHIHM CJI0eBE, nopobHo Ha
eIeXTPOHHUTE B ATOMHATA 0GBMBKA. SApaTa 0'bC 3aMBIHCHH HYKJICOHHH CTOCBE NPUTE-
JKaBAT TTOBMILIEHA CTAGMJIHOCT - TOBA ca T.Hap. “Marudecku” sapa (c 6poii Ha rporo-
HMTe WIW HeyTpoHHTe, paBeH Ha 2, 8, 20, 50, 82). Hos miachk Ha TeopudTa W Ha
CTpATErusTa 33 ThPCEHE Ha CBPBHXTEKKM CJIEMEHTH Aajie pa3paboTEeHUAT OT CprruH5
cKM MeToJ Ha “ciioecTtaTa ronpaBka” [2]. MzuncneHusiTa, NpoBefeHM ¢ MTOMOLITA HA

TO3W MeTOoJ, [I0Kasaxa, 4¢ B ofbsiacTTa Ha CBPBXTEXKKHUTE AJpa CC 3aIrbjlBa HOB CJ’IOﬁ,
KOoeTo MOXe Ja Jjosene 1o TIOBHILIEHA CTa6HJ’IH_OCT Ha HyKIUjuTe.
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Y Ha ¢wur. 1 e noxasaHa

e cXeMaTa Ha NPOTOHHHTE

2 — e HVBa 32 TEXKKH AAPa, 3aUM-
- N oy Y , -

3 B e \\\___,/ oy cTBaHa oT xHurata Ha C.

X _ Lo Ty el Rzt i M. TTonuxkanos [3]. Kakro

§ ——— _ pN ‘f; ;//j, ce BHIKIA, H3UMCIEHMATA Ha

N X {:E\:\ LY pasaMuHu aBTopHu (mpo-

Sy :::—::\___\\—--Eéfz_: ‘Z i//}? BeXJaHU NPH pa3iUudHU

e el 5 npeanofioxeHus 3a dop-

5 | Typradiean bpon v . #éaneg MaTa Ha CpPeJHOTO ToJie, B

Lomemepry & dp. Bomepun & 4p. ) ’ KOETO ce IBMXKAT

Que. 1 HYKJIEOHUTE) MMaT eJHUH
0611.1 pezyﬂTa’r CbIIECTBYBAHETO Ha 3aMbIIHEH cioi npu Z = 114. HagexaHocTra Ha
TO3M PE3YITAT Ce NIOAKPeNs OT PaKTa, e B CXEMaTa ACHO ce OTKPOSIBA HOTBbPASHUAT
OT eKClepMMEHTA 3alTbJIHEeH cjioll cbhe Z = 82.

OTYMTaHETO Ha “CJIOECTATA TIONPaBKa” M0Ka3Ba, 1€ MPH CBPBXTEXKUTE SAP2A (Z >
110) GapuepaTa Ha JeJIEeHETO PacTe, KOETO BOLH 10 yBeJIMYaBaHeTO Ha TEXHUTE Bpe-
MeHa Ha XUBOT. [TepuoanTe Ha CMIOHTAHHO AEJIEHE 3a CBPBXTENKKHUTE €JIEMEHTH Ca
rioxasauu Ha Qur. 2. Ha durypaTa pasko ce oTKposiBa “0CTPOB Ha CcTaBGUIHOCTTA” NpU
IBOITHO Maruuecko gapocbc Z =114 u N = 184

ThHpPCEHETO HA TO3H ocrpos ce Bb3MpHe KaTo eIHH
OT KJIIOU0BUTE NpobiieMu Ha husKKaTa B Kpas Ha XX-
us Bex [4].

Bogema pojis B CHHTE3UPaHEeTO Ha fapaTta B 06-
JIACTTA Ha CBPBXTEKKUTE SJIEMEHTH U3ITHIIHABAT eKH-
v ot MHcTUTYyTA TI0 TeXKH ionu B Japmmaat, OU-
SV - [ly6ua n PagwaunoHHaTa nabopaTopus B
Brprau. B Te3n usciiefoBaTeNICKH LUEHTpOBE ‘npc‘:z
1994-96 rr. 6Xa CUHTE3UPAHY PA3IATHHI H3OTOIH Ha
entemenTTe ¢be Z = 110, 111 n 112 [5-7]. Texunte
cBONCTBA MOTBBLPMXA KAUECTBEHO NPECKA3aHUATA
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7z . 178 18¢ - 190 Ha MaKpO-MHKPOCKOTTHYHHUTE MOJISITH Ha gapaTa. Toc-

A |
Hueao weamponst, nenuute excriepumenty B [ly6ua [1] Morat na 6BaaT

pasrnextaHu KaTo IbPBO SKCIICpUMCEHTAJIHO JOKa-

3aTeJICTBO 32 ChIAIeCTBYBAHE HA MOBHIIEHA CTaBUITHOCT B 06/1aCTTa Ha CBPBXTENKUTE
eJIEMEHTH.

Excnepumentute B O ca ripoBeieHH ¢ YCKOPUTEIs Ha TeXKH oy Y-400 (uH-

Qua. 2

TeHauTeT Ha cHoma 4.1012s). Mumiena ot 244Pu (98,6 %) e obibuBaHa ¢ HOHM Ha M30-

Ttona *¥Ca, uneTo AAPO ¢ NBOIHO Maru4ecko.
O6rbuBaHeTO € MPOABIIKIIO 40 AHH (HOBMBpH, ,ueKeMBpm 1998 r.). HabnronasaHo
e pa3najaHe Ha ATOMa, MMILTAHTHPAH B IETEKTOPA, KOBTO Ce CHCTOW OT TPH MOCe0-
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BaTeJIHH Q-TIPEBPbILAHMS M CIIOHTAaHHO JefieHe. PerncTpupanaTa BpeMeBa nocjeno-
BATENIHOCT B HabulioflaBaHATa BepUra Ha pasrajiaHe e nokasaHa Ha ur. 3. Benuku
3BeHA HA BEPUTATa Ca KOPENHPaHH BB BPEMETO U NO3MLMHTE. B ckoGKy ca MocoueHH
ouaAKBAHUTE NEPHOAHU Ha FONypasNafaHe, chOTBETCTBALM HA HIMEPEHUTE CTOHHOCTH
Ha EHEPIUUTE Ha ¢L-YACTHLMTE 32 [OKA3AHUTE H3OTOMH. ‘

EueprinTe Ha o.-4aCTULIUTE U rojieMu-

Te BpeMEeHa Ha Pa3liaJaHeTo, KakTo U [pe- 24,4480, 294 4le 282414
KbCBAHETO HA BEpUraTa OT CIIOHTAHHO- o,

To neseHe Ha agpoTto Z = 108, cBuse- ol e
TeJICTBAT 34 pa3lajaHe Ha gJpa ¢ roje- 285442

MH aToMHY HoMepa. [TokazaHaTa BepH- o,

ra e MOAXOJAI KaHAMAAT 33 QL-pasnaja- T e - s00min

He Ha pomuTenckoTo aapo 27114, KOETO | 281449 Do

ce 0bpasyBa B KaHajla Ha H3MON3BaHATA o

, :
peaxuusa ¢ usnyckanc Ha TpU HEyTpOHA: 8.83MeV (4.04 + 4.79)

1.6 min (220 min)
0 7108 .
BCa + ¥MPu » W14 I+ P4
BneqamaBamu ca BpeMeHaTa Ha Ho- ~
suTe naorory 25112 u 81110 - Te ca 105 | sF
- - 172 MeV {120 + 52)
I'ETH TO-TOiEMU B CpaBHeHMe ¢ Bpeme-  'T2Hev a3

"BUTE XapaKTepUCTHKHA Ha TIO3HATUTE A4~

pa 271110, 73110 1 77112 [5-7]. Tosa. “3Ha4MTE/HO MOBULIABAHE HA BpEMCHATA Ha K-
BOT Ha HOBUTe fgpa cbe Z = 1101 112, KouTo ca AbUIEPHU MPOIYKTH HA ANPOTO CBC
Z = 114, Moxe Ja ce pasmiexia KaTo MPSAKO NOKA3ATENCTBO 34 CHIUECTBYBAHE Ha
“OCTpPOB Ha CTaBMIIHOCTTA” MPH CBPBXTEKKUTE enemenTn” [1].

CHo61ieHus 32 OTKPUBAHE HAa CBPBXTEXKM €JICMEHTH € HMAJIO Bew 6 HAKOMKO [TETH,
HO clieJ TOBa Te He ca Oujin MOTBBPAEHH. BLNpOCUTETHAAT 3HAK B 3arIaBHETO HA
CTATHATA HE & M3pa3 HA CbMHeHHE B CHODIIEHHETO OT JlybHa, a 110-ckopo 3HaK Ha
HaJeK/Aa 32 CKOPOIIHOTO MY MOTBBPKAABAKE. -

Jlurepartypa: ‘
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2. V. M. Strutinsky, Nucl. Phys., A95, 420, 1967
3. C. M. TTonuxanos, HeoBbrunsle sapa it atomsl, “Hayka”, M., 1977.
4. B. JI. Tunz6ypr, b ku. “@usuka XX sexa”, “Hayka”, M, 1984, ¢ 281.
5. S. Hofmann et al., Z Phys. A350, 277, 1995; A350, 281, 1995; A354, 229, 1996.
6. A. Giorso et al, Phys. Rev., C51,R2293, 1995.
7. Yn. A. Lazarev et al., Phys. Rev., C54, 620, 1996.
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Baxno!

Baxno! Baxno!

Hokamo & Beazapus nodeomeum 3a neuam ki. 3'99 na cn. "Ceemom na usuia-
ma’, ¢ Amepura edun 6vazapun cunmesupa 118-un eaemenm! (Boazapun, o ¢ Amepural
B Amepuka, no bsazapun ...)

B BbPKJIA E OTKPUT 118-UAT EJITEMEHT

(8 ronn 1999 r.) KonekTHB OT aMepHKaHCKH M PEPMaHCKH YUeHH CHHTE3Wpa 1Ba
HOBU “CBPBXTEXKN” ejieMenTa. OTkpuBaHeTo Ha [ 18-11 1 Ha 116-na esemenTH, 3aex-
HO C OTKPUBaHETO Ha | 14-ust no-pano Tasu roauHa B Jly6Ha, NoTBbpKAaBa ChILECTBY-
BaHETO HA TaKka HapeueHUs OCTPOB Ha CTabHUJIHOCT - CEMEICTBO OT CBPBXTEKKHM ejle-
MEHTH C'bC CPABHHTENHO ABATO BpeMe Ha KHUBOT. “IIpe3 Mope oT HecTabMIIHOCT cKO-
YHXME Ha OCTPOBA Ha cTa6MIIHOCTTa, NMpe/ickasBaH oT Teopuute oT 1970 r. Hacam”,
xasBa Buktop HuHOB, MbpBHAT aBTOp Ha CTaTUATA, ONMMcBama pesyaTaTuTe. [Toces-
HaTa e npejAcTaBeHa 3a nyonukyBaHe BbB Physical Review Letters.

Hosute eniemenTH ca nonydeny upes SomBapaupaHe Ha MHILIEHA OT OJIOBO- 208
C MHTEH3MBEH CHOMN BHCOKOCHEPrUHHM HOHM Ha KPHIITOH- -86 B NpOIbJIKeH!e Ha 11
AHu. KpunToHHUTe HOHHM ca yoKopeHu B 88-MHYOBHS LUKIOTpoH Ha HalmoHanHaTa
aaboparopus Jlaypwsre Bbhpruu B Kanudoprus. JertexTupanu ca 3 aToMa Ha 118-ua
eJIEMEHT, BCHUKH chIbprkaiin 118 npoTona u 175 HeyTpoHa. AromuTe ce pasmaaart fo
116-11 eleMeHT 32 10-MaJIKO OT e{HA MITHCEKYH A3, M3NbUBalky o-9acTrim. Upes o-
CMHCHA pasniafflaHeTo NpoAbIkasa 1o 106-us enement, “HabniogaBaHeTo Ha ropeau-

1a oT 6 BHCOKOEHepruliHu o-pasmnajjaHus 3a okoso 1 cekyHaa HeJBYCMHCIIEHO T0Ka3Ba
CHHTE3MpaHeTo v pasnafaHeTo Ha 118-ua enement”, kassa Ken [peropuy, p’bKOBO,H,PI-
TeJ Ha KOJIEKTHBA,

CxeMaTa 00BO-KpPUNTOH 681116 IIPEeIOKEHA B HayaJloTO HA TA3W FOJAMHA OT
PoGbpT CMoneruyk oT CONTHHCKAS MHCTHTYT 32 SLAPEHH uacnemaxmx B [Tomwa. Ipegu
TIpecMATaHKsTa Ha CMOJNIEHUyK ce cMATalle, Ye TEXHUKATa Ha “CTYeHO TOMeHe” HAMA
Ja N03BOJIM CHHTE3UPABETO Ha eNeMeHTH Hay 112-us.

Bun Puubpacsh, wed Ha AMepiKkaHCKUS eHepTHeH JenapTaMeHT U PBKOBOAM-
TeJl Ha JlabopaTopuaTa Bupiuty, H3ron3ea oTKpUTHETO, 3a la NOJYepTae BAKHOCTTa
OT OTBAPSHETO HAa AMEPHKAHCKHTE JlabopaTopuu. “Hay4HOTO NpeBB3XOACTBO He MpH3-
HaBa HALMOHAJIHM TPAaHMLM”, Ka3Ba TOH. “AKO OTKBCHEM HallHTe J1aGOpaTOpUM OT
OCTaHaJIUs CBAT, 1e HABPEINUM Ha ClIocoBHOCTHTE CH a [TpaBHMM Hayka Ha CBETOBHO
HUBO.” CJlell MOCIEAHNTE PA3SKPUTHA 32 M3THYAHE HA CEKPETHA nndopmauus ot Jloc
Anamoc kM KuTaif, curyproctra Ha aMepUKaHckUTe NabopaTopun Gene MoBUILIEH
¥ 6s1xa HanoXeHH 3a6pany 32 paBoTa B TSX HA YUEHHU OT IpYrd HalHoHaJaHoCTH, YeTH-
pUMa OT KOJIEKTHBA, cuHTesupan 118-uq ejgeMeHT, ca poseHn B [epManus.

[TpeBog (Mamepuan om Wrmeprem, 24.06.1 999): Bopa benesa
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Haykama

PyGpukara ce-cnoncopupa or (DoHpaunsa "EBPUKA"

KBABUKPUCTAJIU 1 OINE HEINO

Muxaun bywes, cm.H.c., WQTT - BAH
apx. boromun Oaengkor, BUAC

1. HoB Tun KORJEH3MpPaRa MaTepHs.

HMMa oTKpUTHA, 32 KOHTO HayKaTa OTAaBHA ce € TIOATOTBMIIA, HO KOraTo Te CTaHaT,
yUeHHTe ca TBbpJe H3HeHaJaHu. Takbs e u ciryuadt ¢ kBasukpuctanurte (KK): Tebpan
Tesia (CNIaBK), KOUTO HE Ca HUTO KPUCTAJIM, HUTO CTBHKJIA (& HEIIO MEXAMHHO), UMaT
majieded (KOOPAMHALMOHEH) MOPAABLK, HO CTPYKTYPaTa UM HE & NIepHOAHUHA, NIPHJIH-
9aT Ha KPUCTAJIM, HO MpUTEkKaBaT “3abpaHeHaTa” 32 KPUCTAJIUTE OC OT S-U NOPANBK,
ChABPKAT MpeobiaJaBallo KOJHYECTBO METaJH, a MpUTeXaBaT PEKOPAHHU TOILUIO- K
eJIeKTPOH30NALIMOHHM XapaKTEPUCTHKH.

EK30THYHMAT HOB 4JeH B MHOI'OUHCJIEHOTO CeMEHCTBO Ha KOHJAEH3HUpaHaTa MaTe-
pust (OT KPHCTANM - B UANOTO MM PasHooGpasue Ha MeTalH, NOJYNPOBOLHMLIH,
M30J1aTOPH, MarHeTUUM U T.H. - O CThKJa, OT KBAHTOBM TEYHOCTH HO MOJIMMEDH U
TEYHM KPUCTaNM) e OTKpUT npe3 1984 r. ot rpyna uscnegosatend B HauuoHanHoTo
Biopo 3a Cranmaprtu (CAII) nop pwkosoactsoro Ha [on Mlextman. Cnnas Al - Mn
(86% AL + 14% Mn) e mosiyuesa npu cBpbx6npso (10¢ K/fs) oxnaxiaHe Ha CTOMMIIKA.
T3cneBaHeTo Ha CIUIABTA C METOLMTE Ha eJiekTpoHorpadusara AaBa JU(paKLMOHHA
KapTUHA, KOATO OT €lHA CTpaHa € ChCTaBeHAa OT APKM W TMOADPENeHU CBETIM METHA
(peduiexen), KAKTO € PH KPUCTAIIUTE, & OT APYTa - IPUTexaBa S-KpaTha (MKocasApHi-
Ha WJW SoJeKaeapuuHa) CUMETPHS, KOATO He & Bb3MOXHaA 3a KpHCTaIuTe.

BykBanHo Meceuy cjiel OTKPUTHETO HAKONKO IPYNyY MaTeMAaTHLM NMpPesioxHxa Te-
OpMs1 Ha HOBHS THII CTPYKTYpa, KaTo cTpaHHUTE reoMeTpH4Hu cBoiicTsa Ha KK Osixa
Pa3ThJKYBAHM IO aHAJIOrUs ¢ NpeaJioxeHaTa oT Pomxbp Ilenpoys unes 3a xpasurepu-
OIMYHO NapKeTHPaHe Ha PABHUHATA. 3a r1o-MaJiko OT TOAMHA 65Xa OTKPUTH OLLe MHOTO
nono6Hu BeH1ecTBa C HOBH TUMOBE 3a6paHeHH CUMETpUH - oT 8-1, 10-1, 12-n nopsrek.
KK cbheTosiHue ce oKasa TBBPE paslpocTpaHeHo.

HnrepecsT xbM KK e cBbp3aH HE caMo ¢ HeoBuKHoBeHITe UM (DH3MYHM CBOHCTRA,

32 KOMTO L& paskaXkeM MMO-KbhCHO, M He ¢aMO ¢ HeOOMKHOBEHUTE MM CTPYKTYPHH
‘CBOMCTBA, NPEXBBPIIAILY MOCT Medy KpUCTaIHUTe i amopuuTe cheTosaHus. KK Hu
OTBEXIAT /IO TaKMBA - OTJaBHA U3YYeHH WM HOBY - 00/1aCTH HA MaTeMAaTUKATa, KAKBH-~
To ca [L1aTOHOBHUTE TeNa, 3TATHOTO ceueHne, peanyTe Ha GUOOHAUH, KBASHIIEPHORHY -
HUTe PYHKLUHU, NAPKETUPAHETO, CTPYKTYPaTa HA CTOXACTUYHHUTE NAKUHK B AMHAMMY-
HaTa TeOpHs Ha Xxaoca M T.H. 3aeano ¢ Topa KK Hu kapaT Ja ce 3aMWCJIMM OTHOCHO
TAaKMBA BBJIHYBALUM ¥ Ha IPBB [OMIE JaedHy OT (M3KKaTa Ha KOHJEH3MpaHaTa MaTe-
pI(ISI Hella, KAKBUTO ca NpobjeMET 3a Bpb3KaTa MeXIY KUBATA U HEXMBATA IPUPOLA U
ripobrieMuTe Ha pasyma (HeaJITOPUTMHUYHOCT, aBTOPEDEPEHTHOCT M IP.; CP. CTATUATA!
M. Bymes, KAKBO E PA3YMBT? Om 2nedna mouka na fusura, CO 2/98).

TaKbB ILMPOK KP'BI' OT BBIIPOCH Hajiara U3BECTHA CXEMATHYHOCT HA H3JIOXKEHUETO.
Ho uuTaTtensT cam ile ce y6enu, ue He TOJNKOBA2 BKYCOBETE Ha aBTOPUTE, KOJKOTO
HeobuuaitauTe cpoiicTea Ha KK npapar HeoGxoguMa Takaba LIKPOKA [TaHOpaMa.
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2. Anepuoguunute kpucraoym Ha Wpsonunrep.

Tlpes 1943 r., B pasrapa Ha BoHHaTa, HAMHPAILIUAT Ce B EMUTpalMsA Ch3aaTes Ha

BBbIIHOBaTa Mexannka Epsun Ilpboaunrep usnacs B In6aunckus UactuTyT 3a Iepe-
NEKTUBHU M3CJEIBaHUA KPATBK KYpC JeKUMH BbPXY QU3HUHHTE acleKTH Ha XMBOTa
("KAKBO E JKHBOTBHT? Om 2aeona mouka na iusuka”). Kato pusuk Ulpsogunrep
ThPCH OHA3ZM JBJIOOKA passinKa B CTPYKTYpHTE, KoATo 00yc/iaBs pasjiukaTa Mexy 6ea-
JKH3HEHHS KBC CKaJIa H XUBHS OPraHU3BbM C HEIOBUTE YHUKAJIHY PYHKLHH, CbC CBOHCT-
BaTa My Ja ce BBb3IPOM3BExIa, a ce aJlanTHpa, Ja olessgBa K Jaxe jJa oChb3HaBa.
CkanaTa e arperat OT KpHCTaJd ¢ HEpPHOAHYHO MOBTAapSAIlHU Ce €JJHU U CBILH CTPYK-
TypHu enemedTH. OT Apyra crpaHa B opraHMYHaTa MojiekyJia Bedka Ipyna aTOMM
urpae MHAMBMIYaTHA POJIS, pasjiMYHa OT POJIATA Ha APYTHTE ATOMH M TPYITH OT aTOMM.
TaxbB arperaT oT aTOMH ¢ YHHKaJIHa W HenepHoAnuHa nodpedenocm Ilpbonunrep
Hapu4a anepuoduuex kpucman. Heropoto npearnojioxkeHye e, 4e FeHsT WIM JOPH Lis-
Jla XpOMO30MHA HMILKa NPeCcTaBsBa afepHOJUYHO TBEPIO TSJIO.

Ho Moxe mi kpucTassr ga O'be Apyr ocBex nepuogudex? Enpa 4 neceTHieTHs r1o-
KbCHO (y3nkaTa nokasa, ue HlpsoauHrep e Oua npaB B cMeslaTa cu xumoresa. ITous-
THeTo KK urpae QyHaaMeHTa IHa POJis C TOBA, Ye [03BOJIABA Aa ce 0600IM HaesTa 32
KpUCTaJl, KATO 3aMEHS TIePUOJUYHOTO NOBTOPEHUE HA elHA CTPYKTYPHA eJHHULA C
no-o610TO cXBalllaHe 3a fajieueH nopaibk. VI B koHTekeTa Ha xunoTesata Ha Hlpbo-
JuHrep usukaTa B Kpas Ha 20 B. ce U3MpaBs 1Ipel KPUTHYHUA Beipoc: He ca jin KK
OHOBA JTMIICBAH10 3BEHO B CTPYKTYpaTa Ha BELIECTBOTO, KOETO 06)’CJ'IB,B$1 mpeéxona MEexXnay

$U3MUHN 1 GHONOTMYHU CTPYKTYPH, MEXAY XUBOTO M HEXWBOTO, Be3 Jla ca HYXHH -

MPeNOOKEHUATA 32 HIKAKBY CBPbX(PU3HIHE QakTopu?:

3. IlepuogyunuTe KpUCTaad.

®usyuHHTe cBoHCTBA Ha KPUCTAIUTE Ce ONpPE’esIAT B OCHOBHA CTeeH OT TAXHATA
reoMmeTpus. I'eomeTpusta Ha KpHCTaNHTe ce M3ydaBa OT kpucTaliorpadusTa, KoaTo
BOIM HayajloTo cu oT 18 8., korato Poxe [enw ctura no GyHaameHTanHaTa yues 3a
CUMETpPHA Ha KpucTajuTe, a Pene Iajon BBbBexkaa npelcTaBaTa 3a eJIeMEHTapHUTE
“TYXJIMYKH” B CTPOEXA MM M I1OCOYBa BPB3KaTa MEXIY CHMETPUATA U (UBMUHUTE
cBoicTBa Ha kpucTanuTe. [Ipes 19 . Xpuctusau Baiic sppexia pyHaaMeHTanHaTa Uges
32 OC HA CUMETPHA NpH KPUCTAJUTE: OCTa Ha CHMETPHUA € OT H-TH MOPALBK, KOraTo
NIpH 3aBbpTaHe OKoJ10 Hed Ha 360° durypaTta cbBnaja ¢be cebe oM 7 ITBTH.

ITo-kbeno Orroct Bpase (1811 - 1863) nokassa, 4e KpHCTANBT ce XapaKTepU3MNpa U
€ IPOCTPAHCTBEHA CUMETPHS, T.6. IPH TPaHCJaLMsl B TPH HEKOJIMHEAPHH HaTlpaBJIeHU
KPUCTAJIET NEPHOJMYHO ChBNaRa ¢bC cebe cu. TpUTe OCHOBHM BEKTOPa Ha TpaHCIaLUsL
ofpasyBaT eleMeHTapHaTA KJIeTKA Ha KDUCTaJHaTa pelleTka. EleMeHTapHHTE KNeTKH
ca napaliejenUnen, KOUTO TUIBTHO 3ambiBaT o6ema Ha KpucTana u obpasysat
HeropaTa peleTka Ha Bpase.

IIpocTpancTBEHATA NEPHOAUUHOCT Hajlara ONpENeNleHd OrpaHuueHMUS BBPRY
Bb3MOXHUTE TIOPAABLUM Ha OCMTE Ha CUMETpUs. Bpase fokasBa, ue B KpUCTANIUTE ca
BB3MOXHH CAMO OCH Ha CHMETPHUS OT Nopsanbly 1 =2, 3,4,6, a ocute oT 5- ~H, 7-H U T.H.
TopALbLUY ca 3abpaHeHu. « :

JloxasaTencTBOTO Ha Ta3M BaXHA TeopeMa e NPOCTO U ¢TaBa fcHo oT dur. 1. Mpu
3aBbPTaHe Ha BI'BJI O = 27/ OKOJIO OCHTE Ha CHMETPUS, MHUHABAILH [1pe3 Bh3JIUTE A 1
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B, HOBUTE NONOXKEHUS Ha T€3U Bb3JH Le ca ChoTBeTHO A’ ¥ B, KOMTO OT Apyra cTpaHa
TpsGBa Aa CHBIAJAT NpH Napaliesied npeHoc, T.e. oTceykata A’B’ tpabsa na e pasHa
Ha uso yucno et AB unu A’B’ = pAB = pa = a - 2a cosa, OTKBJETO clensa:

0 cosa = (1 - p)/2.

Hokonkoto [cosa} £ 1, To p moxe aa 6bae camo: p = 3,2, 1, 0 (1 -1), Taka ue
JOMYCTHMMTE BIJIM Ha 3aBbpTaHe ChOTBETHO e ca 27/n; opaabuuTe n =2, 3,4, 6 ca
paspelueHy, a nopagbuuTe n =35, 7, §, ... ca U3KIIIOYEHH.

Alz'

®ur. 1. A, B - Bb314 Ha peljeTkaTa Ha
Bpase, A’B’ - BBp3snuTe, NOJyHueHU ciel
3aBbpPTaHE Ha BI'BJ O = 27/ (N - TIOPAMBK
Ha 0CTa); a - TPAHCJIALUOHEH NePHONL. .

TpaHCNALHOHHATA CUMETPUS OTPaHM4aBa BBb3IMOXKHHTE TUIIOBE CUMETpPHS Ha
pewieTkaTa Ha Bpase. 3aToBa ()opMHUTE HA el1€MEHTAPHUTE KIIETKH, TUIBTHO 3aMIbIBAILM
ofeMa Ha KpHcTalla, MOraT a ObAaT caMo napajlesieNnunein 1 pasuiiHa IecTOBI'bIHA
nipuzma. EnemenTapHaTa kieTka obaue He Moxe Jia O'bJle MHOTOCTEH € OC HA CUMETPUS
OT 5-TH NOpsAABK, ThH KATO FeOMETPHYHO € HEBBH3MOXKHO NPOCTPAHCTBOTO JAa Ce

34ITBJIHY TETHO ¢ TAKHB MHOTOCTEH.

Kaxro BbHIHaTa HopMa, Taka ¥ GUnUecKuTe CBOHOTBA HA KDHCTANTUTE C& OnpenensT
OT TAXHATA aTOMHA CTPYKTYpa U JieekTUTe B Hed. ATOMHATA CTPYKTYPA Ha KPUCTATUTe
ce ONpeelist N0 METOMUTE Ha CTPYKTYPHUs aHanus (peHTreHorpadus, enextpororpadus,
HeyTpoHorpadus), KOUTO € OCHOBaH BbPXY AM(PAKLMATA HA THUCHUETO OT aTOMUTE B
kpucTanHata pewetka (M. ou Jlaye, 1911 r., B. ®@puapux u IT. Krvmuur, 1912 ). Korato
MaJAILMTe PEHTTEHOBU JIbY U 06pasyBaT TECEH CHOI M ChIbPKAT HETPEKBbCHAT JUANa30H
OT BBLIHOBH IBJDKHHM, Ha (POTOIaAKATA C& NToMTyyaBa AM(pakLHOHHa KapTHHA - layerpama,
- ¢hCTABEHA OT CHMETPHUHO HApENeHH CBeTIIH MeTHa (pedhiekcu). BMecTO peHTreHOBM
J'BUM MOraT fa ce& H3MOJ3BaT HeeNHOPONHH CHOIIOBE OT €JEKTPOHHM M HEYTPOHHM;
ChLOTBETHO C€ NOJTyYaBaT eJeKTPOHOIPAMH M HEYTPOHOIPaMH.

PasnpeneneHneTo Ha pedieKcHTe B JlayerpaMaTa ce OTpejens oT 3aKoHa Ha Bpar
(1913 r.) 3a uHTepQEPEHLs Ha JTBUMTE, OTPA3EHH OT CHCEAHHU KPUCTAIIHH PABHUHM
(Bx. Dur, 2 ¥ O3HAYSHHATA B Hes):

2) . 2d sinf = mA

(TMHO MeTHO ce MOJIyuaBa, KOraTo m e HoJyusano uxcsio). CTpyKTypara Ha
KpHCTasia ce onpelels OT ChBKYITHOCT Ha MHTep(epPeHIMOHHU KAPTHHHU, MOJIyYeHH

. IpH pas3IU4YHM BIIIKA Ha NafaHe U 3a PAasIHiYHA KPpHCTaJIHH CTEHU.

4. AMop(HH BeLIecTBA, HECHPASMEPHH CTPYKTYPH,
naseven ¥ GUIBK NOPSIXBK.
CprK'I‘ypHMSIT aHanu3 nokassa, ue KK ca TBBLPAK Tesa, YUMHTO ATOMM He 00pasysaT
'HCprlO}.I,PI‘{Hﬂ, KpHCTaJiHa pCLUeTKa, T.C. HE Ca KpUCTaAJIH. Te oBaue npuTexasaT fajicucH
KOOpAMHALMOHEH MTOPALbK, KOHTO Ce IPOABABA B TOBA, 1€ KK pasceiiBaT KOXepeHTHO
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 naykama

0TPA3EH NafaIoTo BEPXY TAX JbueHue. laneunusr

; : ' nopANbK NMOKa3Ba, ue KK cbmo Taka

ABY ABN TIPMHIMAIIHO € Pa3M4aBaT OT TEYHHTE U
S ” aMmop(HHUTE Tea.

EkcnepvMeHTaIHO aMOP(HOTO ChCTOS -
Hue Ha BEIL,eCTBOTO C€ YCTaHOBSBA 10 JIUII-
caTa Ha XapakTepHHTe 3a KpUCTaNnuTe Iu-
hpakLMOHHN MaKCUMYMH B PEHTIEHOTpa-
muTe. JJudpakpoHHaTa KapTHHA Ha aMop-
HOTO BEILIECTBO C& CBHCTOM OT LIEHTPaJIHO
TNIeTHO, ChOTBETCTBALLO HA HEOTKJIOHEHUTE
JTbYH, OKOJIO KOETO ¢a Pa3IoJIoKeHH HAKON -
KO IpBCTEHa, ChOTBETCTBALLN HA CPEeJIHUTE
MexayaToMHH pascTosHusA. [Ipy amopuu-
Te¢ BelllecTBa MMa OIU3BK MOPSIbK, T.e.
CBIVIACYBAHOCT B Paslo/IOKEHHETO CaMO Ha
Hali-6IM3KHTe YaCTHLIM, KOSITO NIOCTENeHHO

@ur. 2. JIvuuTe, OTpaseHU OT| cerybu ¢ yBelMuaBaHe HA Pa3CTOAHMATA. B
KPHUCTaIHUTE PABHUHY, MHTePPEPUPAT, | amopdHO CHCTOAHME MOrAT A C& HAMHPAT
xoraTo pasnuvkaTa B ONTHYHHTE MM} wygrou MeTaIH M CIJIABH, [TOJTYTIPOBOAHHIM
neTuma BAC e paBHa Ha LsJI0 9HCIO|  y noauMepd. AMopdHUTE MeTanu, HapyIa-
BBAHU A (d - pascTOAHME MEXIY| HH cBIIO METAJHH CTBKJIA, CE MOoJiydaBaTr

KPHCTAJIHUTE PABHUHH). - mipu 6Bp3o oxaaxgane ( > 105 K/s) Ha

AL M ‘ cromuika. Metanuure cThkaa (wanp. Ga -
, Mg - Zn, Pd - Si) nputexasaT rojiiMa MEXaHHYHA ¥ KOPO3MOHHA YCTOHUHBOCT (C

"HAKOJIKO NOPAIbKa [I0-ToJsIMa OT Ta3H Ha HIKOM HephiAaeMu cToMaHu). Te3n cBoHcTBa,

KaKTO M MOJIy4aBaHETO UM OT CTOMMIIKK Ypes Gbp3o oxaxaaHe, CONMKABAT METATHUTE
cTekiIa 1o KK. ' “

‘HaslnaneTo Ha JajiedeH NOpALLK, OT Apyra cTpaHa, cGmmkasa KK ¢ nepuoananuTe
kpucTanu. [Ipn pajneqnus nopsabk MUKPOCTPYKTYypaTa Ha BEIECTBOTO MMa
MPOCTPAHCTBEHA KOpeJialHs, KOATO He € OrpaHH4YeHa W obxpamia Lenus obpasell.
O6MKHOBEHO ChCTOXHUETO HA BEILECTBOTO C 1aJICHeH NIOPSAbK Ce HapHda NMopeeHa
(asa - 3a pasnuka ot HemojpeneHaTa (asza B aMopdHo cbeToAnMe. IloapexnaHeTo
Moxe ga 6bIe KOOpAMHALMOHHO, OPHEHTALMOHHO W KoMOuHMpaHo. [lpn
KOMOWHUPAHOTO MOApPEXJaHe, KOraTo NEPHOAUTE Ca B PALMOHANIHO CbOTHOILEHUE
CTPYKTYpaTa ce Hapu4a ChUIMepUMa (TakMBa ca HaNpHUMep MarHHTHO no,upeneﬂmej
BeIEeCTBA - epoMarHuTH, AHTU(EPOMATHUTH ¥ T.H.) '

KK obaue ca HeCHU3MEPUMH CTPYKTYDH, 3aILI0TO UMAT IPYITH Ha CHMETPHS, KOUTO ca
HECHBMECTHMH € TPAHC/IALMOHHATA HHBAPUAHTHOCT Ha KPHCTAIUTe (OCH Ha ;MMCTPHH
oT 5-u, 8-u, 10-u, 12-u mopsaxvk). Hecbusmepumata cTpykTypa e cynepndsnum{ Ha
HAKOJIKO NEPHOAMYHH CTPYKTYPH, TIPH KOSITO OTHOIUEHHATA Ha HAKOW OT NEPUOANTE ca
wpauoHanay ucha. [peau oTkpupaneTo Ha KK GsiXa MO3HATH HECHHIMEPHMUTE
CTPYKTyPH, IPH KOUTO eTUH OT NEPHOTUTE 3aBUGH HENPEKCHATO OT BLHILHUTE YCIIOBHS
(TgMnepaTypa, MArHUTHO ITOMe W Ip.); HAallp. TAKABA e BUXPOBATA peleTka Ha AGpHKOCOB
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B CMECEHOTO ChCTOSHME Ha CBPBXNPOBOJAHULUTE OT BTOPH pOI, T. K. nepuojuTe i ce
W3MEHSIT TUIABHO ¢ HHTEH3UTeTa Ha MarHUTHOTO MoJie. [Mono6Ha cTPYKTYpa OUeBUIHO
Movxe 1a 6be Ty ChH3MepUMA, Ty HEChU3MEPHMa, 3a1110TO CHOTHOIICHHUETO Ha HepHOIUTE
ce MeHM IUIaBHO U pUeMa Ty PallOHaJIHU, TY HPaUMOHATHH croitHocTi. OT Apyra cTpaHa

KK ce xapakTepusupat ¢ QUKCHpaHa HECHU3MEPUMOCT Ha cTpykrypaTa. [TogBaTa Ha KK

BhB (DMBPIK&TZ! Ha KOHACH3UpaHaTa MaTepHs MOXE Ja ¢e CpaBHH C BKJIIOUBAHETO B
MaTeMaTHKaTa Ha MpallHOHAJTHUTE yucjia Hapex ¢ panoHatHUTE.

5. OTKpUTHETO, PEHTIeHOrpaMH Ha KK. ;

U taxa KK ca HechU3MepHMu (aNepuoAHHHY) CTPYKTYPHU C JajieusH MOpAibK, KOUTO
ce MoJy4aBaT NOKOGHO HA METAJIHUTE CTBKJIa X UMAT MHOTO OT TEXHHUTE (PU3NUECKH
cpoiicTna. [la BUAUM Kak ¢a [MOJy4eHy MbPBUTE KK u xaKBO ca ToKa3ajl CTPYKTYPHUTE
AHAJIH3Y.

I'pynara Ha lexT™MaH nojyvasa crjas Al - Mn nipu cBpBXOBP30 OXJaKIaHe
Ha cTomwIKka ¢be ckopoceT 106 K/s. CronunkaTa ce OTIara BbpXy METAIHO KoJsieno,
BBPTALIO C& ¢ FONIAMa CKOPOCT; TPH TOBA €& o6pasyBaT KpEXK{ METAJIHU JIEHTH.

®ur, 3. BiexTpoHHa JUQpaKkLHOHHA
gkapTuna Ha KK Jfcno ce BUXIAT
eTObIBIHALMA ¢ pasiuunu pasmepH. Ilpu
NpoMsiHa Ha OPHEHTAalHATa Ha obpasena ce
Ha604aBaT W APYTU THHOBE CUMETpPHS,
XapaKTepHa 32 FeOMETPUATA Ha UKocaelbpa.

v

~ EnexTpoHHaTa Ju(paKkiMOHHA KapTUHA Ha TaxbB 06pasell e ChCTAaBeHA OT SAPKH
pednexcu (Dur. 3, KOWTO HE CaMO TOBOPAT 3a JaJleueH KOOpANWHALMOHEH MopstubK, -
HO 3a6/HO ¢ TOBa 06Pa3yBaT ACHO PasAHYMMK NETOBIBIIHALM C pa3IHYHU PasMepH,
KOWTO XapakTepusupaT 3abpaHeHaTa CUMETPUA OT 5-t1 nopambK. [TapagokcaHOTO
chueTaHMe HA JajiedeH MOpSIbK, TUIIMYEH 32 KPUCTATUTE, € 5-KpaTHaTa CHMETpH4,
HeNOoNyCTHMA 3a TPAHCJALMOHHATA NEPUOAUUHOCT Ha KpUCTAaJiUTeE, & SIpKO
JlOKa3aTeJICTBO, Ye UMaMe pabora ¢ HOB ¥ TBBPAE HeoBU4aeH TUIL CTPYKTYPA.

To-kboHo TexTman 1 Brex (1985 r.) riokassar, 4€ CbBKYMHOCT OT eJleMeHTapHU
vkocaefpH (kouTo, pas3bupa ce, He 3albABAT oeMa TUTETHO, BX. O-HATATBK) JaBa
audpakLMoHHa KapTHHA, KOATO TBBPAe MHOTO MpUJIMYa Ha MOCOYeHATa BbB Qwr. 3.
Taka cTaHa ACHO, Y€ MONYHEHUAT OT IMextman KK uMa cUMETpHATA Ha uxocagnbpa -
enHo ot nette [lnaToHoBHM Teja. ’ :

6. [liaTopoBUTE TeEJA ca MPAaBWIHKM UITBHKHAMNA muorocTenu. “TipasuieH”
o3HAuABa BCAKA OT CTEHMUTE Ia ¢ NpaBU/ieH MHOTOBIBIHUK, a’ “H3IBKHAN” - KOIaTo
LleJIUST ¢ PasTloNoKeH OT eJHATA CTPaHA Ha PABHUHATA Ha BCSKA OT CTEHUTE MY. Or
MpaBUAHM (paBHOCTPaHHH) TPWBI'bJHMUU MOraT Aa OF ¢bCTABAT 3 MHOTOCTEHA:
TeTpaeabp (4 cTeHH), OKTACABD (8 cTeHM) M HMKOCAELBD (20 cTerHu); OT MpaBUIHH
NpPaBobLIBIHHLM (kBaJpaTH) ce CBHCTaBA Camo xy6 (xexcaeAbp), 4 OT MPaBUIHH
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NeTOBIBAHULUM - gnofekaensp (12 ctenu). Ome Esknnp e mokasan upes npocro
TIpecMATaHe Ha CyMaTa OT IUIOCKUTe BIVIH [IPU BbPXa, Ue HE MOTraT [a ChHIeCTBYBaT
APYT'H OCBEH NOCOYEHHTE 5 MPaBUJIHM MHOrOCTeHa (Hamp. NPH BbPXa MOFaT [a ¢

cbOupaT 3, 4 M 5 paBHOCTPaHHM TPUBI'BJIHHKA, HO 6 U MOBEYE & HEBB3IMOXKHO 'm,13
KaTo cyMaTa Ha [JIOCKMTE hIVIM NPH Bbpxa cTaBa 360° nnu nopeve). P

3a MpLB IET : :
a NMpBB INET 32 NETTe NPaBHJIHK MHOIOCTEHA & CIIOMeHaBa B fHasiora “Tumeii” Ha

Tlnaron (427 - 347), mopaau koeTo Te ca usBecTHM kaTo “IlmaToHOBH Tena” Cnopep

IlnaToH 4 OT TAX CHOTBETGTBAT HAa OCHOBHUTE cyGCcTaHUMM: 3eMs (KyG) BB3AYX
k]

(okTaenbp), OrbH (TeTpaeabp) H BoLa (MKOCaeabp), a nojiekae’bpsT CHLOTBETCTBA Ha

eTepa (MM BoesleHaTa) - obuTanumeTo Ha Gorosere.

@dur. 4. ITerre [TnatoHosy Tena.

Hure -

“MHOF}; pcc:{o €, e B 4-MEpHO NPOCTPAHCTBO MOXe Aa WMa 6 NpaBUIIHU
o TeHa”, a B NPOCTPaHCTBa C NoBEUe OT 4 W3MepeHHs MOTaT Jia ChIIECTBYBAT
H;apu IPABUJIHM "MHOIOCTEHA” - aHaJI03U Ha TeTpaebpa, ky6a M okTaedbpa
- chl(')oclgzzygre Tesla (KakTo U TeopeMaTa Ha Bpabe) nokassat, ue reoMeTpHsTa

2 TBEHA BPb3Ka ¢ peasHUs (Pu3HYde i
CKM CBAT, TbH KaTO MOCTAB
onpenesieHH 'PaHULM BBPXY pasH . o e KK
‘ 006pa3ueTo Ha CTPYKTYPUTE -
R PYKTYPUTE - oT kpucTanuTe u KK
Iletxpa ‘
i CpT T::;a s:}xi;pm Ha uxo’caem,pa M ojekae'bpa BOJHU A0 e/{HA HHTEPECHA
. . 0 ceyeHHe” (p, 3a KOETO LIe CTAHE \
Coaka © T. Hap. '3 , aHe IyMa Majko No-KhCHO.
\ 0 TeXHHTe 00eMH, Taka U obem I
WTE Ha BIHCAHHTE M
cthepu ce uspasasaT upes cTe , ; ‘ a6 2300,
nenu Ha ¢, Hanpumep oGemsT Ha S
¢ o ‘ “Ha Jonexaenbpa e a’pd/2
Ha HKocaeabpa Sa‘q ’(a - IbJDKMHATA Ha peOPOTO Ha MHOPOCTEHA). P i

Teonn 7. Ksazsunepuopuunu pynkuuu. ‘
Bop (611;&:1:;1;1&3aayllsncp)uodx)mlmme dynkumy e nocrpoena npea 1924 r.or Xapanpg
Jc bop). OyHKUHATA ¢ KBasuMe -
3 PUOAHMYHA, KO NpHeM
CTOHHOCT M I1OBTapd Ta3H ¢TOll o 5 a0s Gpori
; HOCT - He TOYHO, a NPUOIH3NTE Gesk i
T'BTH, KATO TOYKMTE B KOUTO , 5 Tt epare ook
CTaBa TOBa, ca NPUOIU3UTENH
TIEPUOANTE Ha IepHONMUHATA (b .. TIpo. ‘ repHoAma Gy
{ yHKuus: [Ipoct npumep 3a kB
epHoN : asUnepHoWIHA PYHKIMA
sin)\I/ " ST Sgpuoauqﬂn DYHKLMM ¢ HeCHU3MEPUMH NePHOAN (nanp. CYMaTdE)IySiHI; +
nepﬂoﬂth%CTngsnTenHaTa NepHoAUYHOCT ¢ ro-c1abo H3HCKBaHe OT cTporaTa
34TOBA HEe U3KJIIOYBA pOTalM ‘
( ATa oT 5-TH 1o
e A0bK (M
a 61;321;’&1: OT CTPOraTa NePHONUYHOCT, POTALHOHHH cume’rpnn).p (0 Apyrare,
ﬂ“qHOCTnaéﬁgzg::%ﬂpaye, We MOCOYUM, He Ce IPABH PasNHka MeK/y KBA3HIEPHO-
°H Opou HecbusMepumu nepuonu (K. E :
0c JOH He fef | . Eckjlannon, 1902 .) #
ciydait Ha GeskpaeH Gpoit HecbuaMepumu nepuou (X. Bop, 192,5 r.) ) pse o

20 '
S Cﬁem%m Ha pusnkama -3/99

OT TeopusTa Ha Oypue-pasjiokeHHsATa Ha sasurtepuouunute GyHxumu (X, bop
n A. BeauxoBu4, 1935 r.) cnenpa, 4e nNepuoAUYHOCTTa HE € Heo0X0JUMO YCJIOBHE 3a
[10/1y4aBAHETO Ha KOXepeHTHa Au(ppakuus (T.c. sCHH pediiexcu) - JOCTATHUHO €
CTPYKTYpaTa Ja € KBasUNepHOoAUIHA.

TepMUHET “kBasukpucTan” e BpBefeH (. Jupaits u [1. Waituxapa, 1985 r.) mo
aHajiorus ¢ kpasunepuognunnte Gyskumn. Ipu KK faneaHuaT NOpsAABLK ¢ CBBP3aH ©
KBA3UTEPUOJUIHOCTTA. '

8. Mpauvonandu 4uciaa, 3J1aTHO CeYeHne ¥ peauna Ha ®dubonaun.

“I'ocrof € ¢halajl LeJrTe Yicra, OCTaHalloTo e AeJIo Ha yopeka”. Te3n AyMH Ha
Jleonong Kponekep (1823 - 1891) ca B gyxa Ha MATaropefckoTo cXBalllaHe, 9e LeIHTe
qMclia U TEXHUTE CHLOTHOMIEHMS ca Mspka 3a Beuvko. Criopes MpeJaHneTo, Korato
Xuraszuii (5 B. IIp.H.€.) OTKPII UP2LHOHAIHOTO YHC/10 2, nuraropeiuuTe ro OCHAWIH
Ha CMBPT, 32[110TO BHECH B KAPTUHATA Ha CBETA EJICMEHT, HEIIPUCBIL HA IPHPOAATA.

IIpes 40-Te rojunu Ha 20 B. obaue Puxapn Kypaut (1888 - 1972) nuca:
“VIpanyioHaIHUTe YMC/Ia HMAT TOJIAMO MPEIUMCTBO IPU MATeMaTHHECKOTO OTnMcaHKe
Ha (M3NYECKUTe SBICHUA, THil KaTO U3BBHPEIHO MHOTO OMPOCTABAT TOBA onucanue”.
Cren KypahT TengeHuuaTa QusukaTa fa ce oOphILA KbM TeOpHATa Ha HHciaTa
HelpeKbCHATO ce 3acuBa., OT “4iCTa MaTeMATHKA” TEOPUITA HA HAC/IATA CC IpeBbpHa
B paboTeH HHOTPYMEHT 32 PU3UKaTa HA KOHICH3MPAHATA MATEPHA, KbACTO arnepuoIUIHITe
W HECHH3MEPHMMUTE CTPYKTYPH HEMUHYEMO BOJST 10 UPALMOHAIHM U3pasH.

Kaxto 3HaeM, palloHaJIHH ca yucJiata, KOuTo ¢e npeacTaBiaT K4aTO CBOTHOUISHUSA
Ha menu Yuchia. OT Apyra cTpaHa MpaillMOHAJHOTO 4HC]IO, CHOpeA efHa oT
Ie(MHUIMATE, Ce NpeJcTaBs kaTo Ge3kpaiiia BepikHa Inpob:

x =1, + (0 + oy + Ung +..)) ...) = (0, 0, Do, )

(n; - uenu ymucna). AKo BepIKHATA Apo6 ce NpeKbCHE B M-THS WIEH, e Ce MoNYy1H
M-TOTO PALMOHATHO NPUGTHKEHHE Pyy/(y HA X, KOETO CTIOPE] TeOpEMaTa Ha JInysun
YIOB/ETBOPABA HEPABEHCTBOTO IX - Ppy/fy I < 1/qy,? (anp. apo6Ta 22/7 anpokcuMKpa
YHCOTO T ¢ TOYHOCT 1/49).

W paljuoHallHOTO MHUCIIO, KOSTO WIpae ocobena pons npu KK, ¢ “31aTHOTO cedcHHe”;
TOBa & NPOTIOPLHATA, TIPH KoATO Toukata C Jesn oTcedKaTa AB B CLOTHOWIEHHETO!

3) AB/AC = AC/BC. ‘

BeposiTHO TOBa PaBEHCTBO ¢ OMIIO U3BECTHO OIlle HA IPEeBHUTE ETUINTAHU H
BABMJIOHLUA; TTArOPERLITE FO HApHHYaIH “XapMOHMYHA MPOMOPLMA” ¥ YO H3NOJISBATH
Tpu mocTposBaHeTo Ha [lnaToHoBHTE TeNa. Wrtanuanckust matemaTik Jlyka [Mavonu
(1445-1514) nandcBa NMOA BIIUAHUETO Ha BBL3MIeqUTe Ha cBos npusten Jleonapno aa
BuHuy Tpakrata “3a GoxecTBEHATA nponopuus” (De divina proportione”, 1509 r.),
XbAETO BHBEXKIA HA3BAHUETO “3/1aTHO CeyeHye” - aurea sectio (nu “3/1aTHA pONopLMs™).

Ole B JpeBHOCTTa ¢ BHUIIO U3BECTHO, ¢ TeJIaTa (B 4aCTHOCT APXUTEKTYPHUTE
nocrpoiixu; Hanp. [lapTeHona B ATuHa, 5 B. p.H.e.; BX. cblo “Mogyinop” Ha Jso
Kop6rosue), kakTo U My3uKanHuTe Gopmy, ChABPKALILH 3MaTHOTO ceueHHe, Ce Bh3IpH-
eMAaT KaTo ecTeTHIECKY 0CO0EHO MPUATHH. \

TTosiBaTa Ha 3MATHOTO CedeHMe NpY KUBUTE OPTAHU3MH € MPAKO CBBP3AHA C Ha-
JIMYMETO HA OGH OT 5-TH TIOPSBK MpH TAX. MHOro 1ecTo cpelan cayuait Ha S-xpaTHa!
BUHTOBA OC HA CHMETPHA & PUIOTAKCHCET - PA3NOJIOKEHHETO Ha JIMCTATA HA pacrendiiTa
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(puAdov - aucT, ta€n - pen). B 6oTaHukaTa € IpUETO BUHTOBATA OC Jla C& O3HAYaBA ¢
Apo6, B KOATO YMC/MTEN € GPOAT Ha JIMCTATA B e[JUH WHKBII, & 3HAMEHATE/! - Bposar wa
06OpOTHUTE 32 CTHIaHe 0 CieBAILVs JIMCT 10 BEPTHKAIATA. YeTaHOBEHO €, Ye BUHTO-
BuTe ocH ca: 2/1 (6yk, 6peaa), 3/2 (mosa, nane), 5/3 (w6, cauBa), 8/5 (kpywa, Tonona),
13/8 (enxa, 6anem), 21/13 (wmiuapku), 34/21 u 55/34 (corpHUONIEA0BH muTH). Ha ®ur. 4
€ MOKa3aHa CJILHYONIEAOBA IIUTA, B KOATO CEMEHATA obpasyBaT ABe JIOrapUTMHYHH
cnHpak (ChlIo “37MaTHH”); a OpOST Ha 3bpHATA B TSX € efiHa OT r'OPHUTE APOOH.

®ur. 5. 3bpHaTa B FMMAaHTCKaTa NMHUTaA Ha CJIBH-

yomiena Helianthus Maximus o6pa3syBaT JBe CIIMPAJIH,

kouto SIko6 BepHyau e Hapuuaj spira mirabilis. (I
~ Beitns, CHMMETPHA, M., 1968, T. 2).

. YycnaTa B YUCUTEINTE U B 3HAMEHaTeInTe 00pa3yBaT efiHa U Chllla peauua: 1,
1,2,3,5, 8, .., u3BecTHa kaTo peaula Ha OuGoHauu (10 UMETO Ha CpeLHOBEKOBHMUS
MaTtemaTuk Jleonapgo IMusancku (1180-1240), usBecte ¢ npospuweto Gubonauu;
Tolt hopMyNTMpan 3ajaua, 4MeTO PeLlieHre e TopHaTa peluua). Penunata Ha ®uboHaun
e peKypeHTHa: B Hes MbPBMTE IBa WIGHAa ca MPOU3BOJIHH, a BCEKH APYT 4JjleH ce
TIoJIy4aBa OT peKypeHTHATa Bpb3Ka: ”

(4) ' : Ugt2 = Upsy T Uy

OT eMNUPUYHMTE JaHHM 32 OCH OT [eTH MOPAJbK CTUMHAXME A0 PEAULIATa Ha
®ubouauu. Topa He e cliyuaiiHo, ThH KaTo Tasu peluua ¥ 3JIATHOTO ceueHUe ca
CBBP32HH NoMexay cd. JefcTBUTENIHO, OT 3J1aTHATA Tiponopuud (3), KaTOo [10JIOKHM
AC=3x BC=1uAB=x++ 1, ce nonyuasa anrebpryHOTO ypaBHEHHE:

5) x2-x-1=0,
UHHTO PEILICHWA Ca: . -
(6) x;=(I+V5)2=0, x,=(1-V5)2=- /5.

~ 3/1aTHOTO CEYEHME YECTO CE 03HAYABA C () - MbPBaTa OYKBAa OT UMETO HA BEJIHKHS
®uauii (5 B. np.H.e.), KOHTO YECTO I'0 U3MONI3BAJ B CBOMTE CKYJTYPH.

- JlecHo ce npoBepsaBa, 4e 32 OCUTe OT 5-TH U 10-TH NOPANEK ce MojiyMaBaT 3JIATHU
ceveHus; Hanp. 2cos(n/5) = @. 3MaTHOTO CeveHHe M3HHKBA BMHATH, KOTATO UMa OC OT
TeTH MOPSABK - HalpUMep B TPaBUNHMS IMETOBIBJIHUK M B CBbP3aHaTa ¢ HEro 5- -
JbueBa 3Be3fa (TTEHTarpaMata), KOosSTO U306MIICTBA Ha 3JaTHH CeUeHHS M 3aTOBA ©
Ouna cUMBOJ Ha TaliHWA OpJeH Ha nuTaropeiuuTe. [a ¢y CIOMHUM CBHILO U3PA3UTE
3a obeMuUTE Ha HKOCaeobpa U AoAeKaeAbpa, AaJeHU No-Trope.

e
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OT Apyra cTpaHa, B cbOTBeTCTBHUE ¢ (4) H (5), Tosy4aBaMe, 4e GeskpaiiHaTa pejHLia
Ha ChOTHOWIEHUATA Uy/Uy, Uz/u,, ... UMa paHULa:

x = limy o (Uge /) = limy o (U + Upg)/u, = 1+ 1/, OTKBACTO CilenBa:

) : limy, o U /0) = 9.

Ot Bpw3kaTa ¢ = | + 1/ JiecHo ce mojlydapa NpelCTaBAHETO BLB BEPIKHA apob:
@=(1,1,1,..), T.e. 31aTHOTO ceUeHHNE € YHHKAIIHO CPEJ BCHKH HPALMOHATHH qucna,
Tl KATO KOSUIMEHTHTE B PA3JIOKEHUETO C2 MUHHMAJTHO BBE3MOXHUTE LM ypcsa.
BepoATHO Tasy YHUKAJHOCT Ha ¢ (M CBBP3aHaTa ¢ HEro pefula Ha ®dubonauu)
obscHSBa HeropaTa MOsBa BB BCHUKM CHTYaLHH, KbAETO HMa IPOLECH Ha OITH-
Mu3aLus (M B 9aCTHOCT Npu GuosiornaHus noabop).

B Teopemata Ha Bpape Gelile HanpaBeHO MBIYAJIMBOTO (i “ecTecTBEHO”) NPEATIO-
JIOEHME, Ye TPAHCIALMUTe MoraT fAa 6b4aT caMo Lst/10 YMC/IO P KOHCTAHTHU Ha peIeT
xaTa a. Obave usuckpaneto 1 > Icosal = (1 - p)/2 Moxe fa ce ynOBIETBOpsABA M OT
HPALMOHATHA CTOHHOCTH Ha p. ToBa pasliMpeH#e Ha TpaHCNalHOHHUTE MepHoAx B
0612CTTA HA MPALOHAJIHUTE CTOHHOCTH (HeKa CH CTIOMHUM, 4e KK e HecbuaMepuMa
CTPYKTYpa) HH JOBEXKIA JO HHTEPECHHU PE3yJITaTH. JeficTBUTEIHO, IECHO ce yOexma-
BaMe, de NMpy cTolHocT Ha p: 1 - 1/p, - Ve, 1- V2, 1- V3 3a cosa. o Gopmyina (1) ce
rofly4aBaT chbOTBETHO CTOHHOCTHTE: 1/2¢, ®/2, V22 u ¥3/2, KOUTO OTrOBAPAT HA BIVIK
Ha 3aBbpTaHe o 2n/5, 27/10, 2n/8 n 2n/12, T.e. TOUHO nabnromasanute npu KK ocu
Ha cMMeTpua oT nopsaisk 5,8, 10 u 12 (3acera HaMa fAaHHU fla ca HaGmrofaBaHK OCH

Ha cUMeTpus oT 7-u, 9-1 1 11-1 nopsansK). He & uz3ki1r04eHO TO3H W3BOJ JIa TMO3BOJIN -

a Ce NpeCcKaXaT U APYIH, BCE Ollle HeHab/IIoAaBaANN, OCH Ha CHUMETPHA npu KK.

M owe Hewo. Hexa aa noanTasupamMe Ha TeMa ChOTBETCTBHUS MEKAY HHCIIA u
CTPYKTYpH. AKO MpiieMeM, 4e Ha MHOKECTBOTO Ha peaslHiTe 11cia Hali-061L0 cHOTBeT-
GTBA KOHJEH3MPAHOTO ChCTOAHME Ha BEILIECTBOTO, TO HA OAMHOKECTBOTO Ha palyoHaJl-
HUTe Y¥cIa [le OTrOBAPAT KPUCTAIIUTE; TOAMHOXECTBOTO Ha UPALIHOHAIIHUTE HACHA
o6aye 1Ma Be TTOAMHOKECTBA - aJireGPUIHY M TPaHCLEHICHTHY, KaTO Ha bPBUTE BC
posito choteetcTBa KK chcTostHue. Bh3HUKBA BBIPOCHT: 2 JaJi Ha TpAHCLUEHAEHTHHUTE

quclia He oTroBaps amop(HOTO cheTOSHUE (cTbkata)? Topa e camo dopmanHa 20~

Tajixa, HO OT Hed MoraT Ja NpoK3TeKaT HAKOH [OJIE3HHY EBPUCTHUHM U3BOOH.

9. IlapkeTrpaHe HA PABHHHATA U OPOCTPAHCTEOTO.

IMpo6neMET 32 peanu3aluiaTa Ha BE3IMOXKHUTE BUNOBE KPHCTANHA PELIETKH T10
OueBMJEH HAUMH e CBbp3aH ¢ npobieMa 3a MapKeTHPaHeTo. Ako pasmnojarame o
neorpaHuueH 6poit eHaksu no popma JeTailin (eNeMeHTH, IPOTOTUIIOBE) ¥ aKo C TAX
MOYeM [a IOKpHEM LisiaTa papHUMHa Ges TIpa3HUHK WY 3aCTHIIBAHUS, TO NOJYIEHOTO

NOKPUTHE Cce Hapuda nmapkeT (OPHAMEHT, MO3akka, nexopauus). VakycTBOTO Ha
OPHAMEHTA € MO3HATO OT JPEeBHH BPEMEHa; ocoBeHo MalicTOpCcTBO ca NOCTUTHAJIU B
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HErO MIOCHOIMAHCKHTE XyAOXKHHULM (HANp. B ABOPLOBHA KOMIUIEKC AJIxaMOpa), 4uaTo
penurus 3a6panasa fa ce #306pa3sBaT HUrypH Ha KMBH CHILECTBA.

HapKEijlpaHeTO e BBNpoc oT 00JIacTTa Ha FEOMETPHUATA M Ha HErO Ca NOCBETEHN
MHOro6poiiHu usciiegpaHnd. Makap ue OTAEJHUAT NPOTOTUI MOXE Na UMa A0CTa
npousBosHi GopMH (TOBa Ce BIXHa OT TBbpAEe M30OPETATENHUTE PUCYHKM Ha M.
Eiuep), napkeTHPaHETO MOXe [a ¢e OCBILECTBY CaMO 110 OIPEJIEIEHH HAUHHH, aKO B
NOKpUTHeTO TpAbBa Aa UMa JaJleueH MopsIbK, '

Enpa B Hallle BpeMe FeOMETPUATA PeIln HAKOM OT TPyIHUTe mpobiieMu Ha

NApKeTUPAHETO; HATIP. 3aa49aTa 32 HAMUPAHETO HA BCUUKH H3ITBKHAJIM MHOTOBIbITHULIM
¢ KOMTO MOJKE J1a Ce MapKeTHpa PABHMHATA, € pellieHa npe3 1967 r. Tlo cbinoTo Bpeme é
YCTaHOBEHO, 4e CHLIECTBYBAT KJacoBe OT MHOTOBIBJIHHLM, KOUTO, B3ETH 3aé,uHo
NOKPHBAT DaBHUHATA anepuoduyxo. [TbPBOHAYAJHO ca HAMEPEHH MHOXECTBA OT 6’
‘nocie oT 4 1 Hait-nocste ot 2 (P. Bepaxep, Pobuscbh, P [lenpoys v op.) MHOFO’bI‘”bJ’IHMI(a,
KOMTO NOKpHUBAT pPaBHMHATA anepHofuM4Ho.CMATa ce, 4e €AuH OT Hﬂﬁ—ﬂbnGmcmé
HepelleHy MpobeMy Ha ChBPEMEHHATA TEOPHs Ha APKeTHPAHETO € JaJIi ChLIECTBYBa
camo ejfHa ¢urypa (MPOTOTHMN), KOATO Aa MOKpHBA paBHMHATA amepHOAMUHO.
V6exneHHETO Ha JIOTHLMTE €, 4e anepUOJMYHOCTTA 03HAYaBa JIMICA HA ANTOPUTEM
T.e. HehopMasiUsyeMoceT Ha npobiieMa Janu jajeHa purypa Moxe Ja e NMPOTOTHII Hz;
nmapkeTta, VIMEHHO 110 Ta3yl JIMHHS W3HMKBA HeOoUaKBaHaTa BPB3ka Mex Ay rpobjiema Ha
pasyma i HeanroputMmuuHocTTa {cp. CD 3/98, “AHTpOl’IHH‘ﬂT thaxrop™).

MHOro 0T ONHTHTE Jia C& PA3ILMPST CXEMHUTE Ha TapKeTHpaHe ca OUIM HACOYEHH KbM
TBPCEHETO Ha CTPYKTYPH ChC CUMETpHS OT 5-H nopsabk. Pemenata ot P. Ilenpoys (1972
T.) 32244 3a apKeTHpaHe Ha PABHMHATA ChC CaMO J1Ba IPOCTH MHOTOBI'BIHHMKA TTI0KAa384a
Ye anepHoJUYHOCTTA € CBbp3aHa ¢ OCH Ha CHMETPHS OT.5-M NOpSIEK. }ICI‘;lCTBHTeJ'lHO’
wzbpanute oT [NeHpoys nBa BiAa poMOOBE ca “3NaTHU”, Tl KATO EAUHUST UMA B"preme};

bI'bJ1 36°, a mpyrusr 72°. OT ®ur. 6 scHo ce Buxka, ue napkeTsr Ha [leHpoys uma fasiedeH
TIOPSAABK, allePHOJIHYEH € H ChbIbpXKa OCH OT 5-U ¥ 10-1 mopanbk.

, 10. Maremataeckn monen na KK,

JroGonuTHo ¢, ue Tlenpoys MbpBOHAYANHO He MYONMKYBa CBOETO OTKPHUTHE, A 'O
3asBABA KATO [TATEHT 32 rmaBobIbCKaRMLA: A4 Ce TIOCTPOU IAPKET OT cnomcHaTm:e ﬁna
pomba. 3ajauaTa e KOIIMAPHO TPYAHA, 3a0TO UMA HEJlOKaJleH XapakTep U I1oJIaraHeTo
Ha jajieHa popMa Moxe Ja cripe “pacTexka” 3HAUMTENHO Mo-KbeHO (CpB. cTaThsTa: P
Stephens, A. Goldman, The Structure of Quasicrystals, Sci. Amer., April 1.991) o

IIpeAM3BUKATEJICTBOTO NPHMEMa XOJaHACKUAT MATEMATHK prlgonac‘i[GGpm;-l KoiiTo
npes 1981 r. nokasea, ue 3anauata Ha [TeHpoys Moke Ja ce Pelly, ako ce Msnése B 5-
MepHO MPOCTPAHCTBO M OT MepUOJKYHA KyOMUHA peuieTka ce HAlpaBM cpes o[
onpejiesieH bI'bJl. KOraTo TO31 bI'EJ € paLllioHasleH, JBYMEPHOTO ceueH e e HepHoaHIHA
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CTPYKTYpa, a KOTaTo ¢ MpaluoHaleH -
amepuonuuHa. [lo-KbCHO (1985 r.)
HAKOJIKO TPYIU MaTeMATHLIM [TOKa3BaT, 4e
o TO3W HAa4MH MoraT fia ce cTpodT He
camo riockute Guryph Ha Ilenpoys, Hou
TpuMepHU cTpykTypn oT KK Tum.
Kpuctanorpa@CkuiT aHajius MoTBbPAY
[asiedHus MOPSIbK Ha TO3U MOJel.

Tlo-kbeHo QU3NLM-TEOPESTHLM yCIsIXa
na onumat ukocaeapuunute KK xato
TpUMEpHHU ceveHus Ha 6-MepHa KyOuuHa
pemietka. JupakiyioHHaTa kKapTHHA Ha
Takbs KK uMa fasedeH Nopsagbk, KOWTO ¢ ,
“paciefen” OT MepUOIHYHATA Hapeada Ha 0-BUCOKOPA3MEpHATA “poauTencKa” peleTKa.

IIpes mocienHuTe HAKOJIKO TOAMHH ewe pasput Mogen Ha KK, KoMOHHUpAILL
mMopena Ha [leHpoys ¢ MOZEl Ha aMop(HO CHCTOsHIE; TOW 103BONABA MO-THBKABO
Jla ce OMKCBa MPEXOHOTO ChCTOSHNE MEXAY HepHOOMYCH KPHCTAN ¥ CTHKIO.

11. ®u3uuuu CBOMCTBA ¥ NPUAOKEHU HA KK.

KK ca cHCTeMH ¢ BUCOKA CTEIIEH Ha NOAPEAEHOCT, TEXHATO KOpeNALHOHHH HbIKHHA
ca JeceTH uacTH OT MHKpOMETbHpa. ATOMHAaTa UM CTPYKTypa e caMonoo0Ho
MaKeTUpaHe Ha aTOMHH arperatu. Morat Aa ce U3pacTBaT roJleMu eananuny KK.

dusnunuTte csoiicTBa Ha KK ca chuio Taka HeoBUKHOBEHH, KaKTO ¢ TAXHATA
cTpyKTYpa. BeposaTHO Haii-TIOBOMMTHOTO OT TAX & H3BBHPE/IHO BICOKOTO UM €JICKTPO
U TOMOCHIPOTHBIEHHE; TO € IOUTH PABHO Ha U3CNATOD, Makap 4e TOBa ¢a CTIaBu ¢
npeobiaapall, NPOLEHT MeTall. [Ipuunsara, pasbupa ce, € B ocobenoctute Ha KK
cTpykTypa. [Ipu MeTajinTe aTOMHATE B3I Ca EKBUBAJEHTHH H CBOBONHUTE
eNeKTPOHH HAMaT MPHYHHA Aa ce JIoKaausupat B onpejiesieH BB3e, @ MOraT fa ce
nBuxaT csoboano B obema Ha MeTajd; TOBA BONM JO BUCOKATa EJIEKTpO- 1
TOIJIONPOBOAUMOCT Ha METAJIUTE. Ot apyra cTpana B KK HaMa CTpOro eKBUBAJICHTHU
Bban. AKo ¥Ma “cBoBOJHKH” EEKTPOHH, TS Ca ApMHYASHY [a ce JOKaIU3upaT. Toit
xato obaue KK ca camonopnobHu CTPYKTYpH (TBXIECTBEHU ATOMHM arperaTu ¢
TIpOU3BOJIHA pa3MepH ce HaMuparT Ha PA3CTOAHMS OKOJIO YABOSHUS XapaKTepeH pasmep
Ha arperara), POBOAMMOCTTA C¢ PeAyUMpa [0 TIPECcKOKOoBA WK TYHEJIHA Bpb3Ka
Medi Ly PPYTIH OT NOUTH THKASCTBEHH BH3IIH. B pesynTaT Ha TOBA TOMJIONPOBOIHOCTTA

(nanp. Ha AlFeCu, AIPdMn) npu cTaliHi TeMIepaTypu e = 50% OT Ta3u Ha LHUPKOHUA,
KoliTo € eann oT Hali-no6pute romnousonaTopu. [lojobHa e H
eJIeKTPOIPOBOJMMOCTTA: TP HUCKA temriepatypu (2 - 3 K) KK nmaT ropefierue Ha

®ur. 6. Tlapker Ha [leHpoya.
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M30/1aTOD, & C MOBUINABAHETO HA TEMMEPATYpaTa NPOBOAMMOCTTA pacTe nopanu
hoHOHHOTO yemIBaHe Ha NPecKOKEBHUS MexaHUabM. Taka Hamnp. cntasTa AlPdRe npy
T~ 0,5 K uma enekrpocsnpotussienye nag 30 Q.om, T.e. 1019 msTH no-ronsmo oT

ToBa Ha Al, a ipu craiiHu TeMniepaTypu HamansBa 61130 200 neTH. ToBa NpaBy Teau.

MaTepUajii 0co6eH0 HHTEPECHH 3a TEPMOMETPHATA.

Hocodennte enexTpuuHu cBoiicTBa BOAAT 10 pedyLa 0COBEHOCTH Ha CBbP3aHUTe
€ TSAX ABJICHUA: ONTHYHA POBOJMMOCT, MarHUTHA BB3NPHEMUUBOCT U edekT Ha Xo.
OnTHYHAT2 NPOBOAMMOCT (MMIEaHCET) G(0) ChILO ce pasnuvaBa OT TasM Ha
MeTauTe. 32 IMPOK YECTOTEH JHANa30H o(0) € MaJika, HO npu uHdpavecToTUTE (A
~ | mm) Bp3HHKBA CHNeH pe3soHaHC (IBLIXALL ce HA OCLMAALMM Ha eIeKTPOHHATA
nnasma). Tosa cBolfcTBO Ha ONTHUHATA MPOBOAUMOCT MOXe 14 HaMepH penuua
HHTepecHH NMpuitoxeHns. Hanpumep cannsuan ot KK Mexny okucHHM clioese (Al,0,
Hn Si0,) ¥MaT mposopel Ha OTpaxaTeNHMUs KOe()MUHEHT BBB BUAUMMA YECTOTEH
AvanazoH. ToBa It paBi MHOTo J06PHU 32 €HEPrONONTBILAILK HOKPHUTHS Ha CI'bHYEBU
KIISTKH, 33 H30JIUPAILHY NOKPUTHS, CTBKJIA HA IPO3OPLM U Ap. * .

Hpyr knac coiictsa Ha KK olwe He ca Aobpe 06ACHEHH, HO CBILIO Ca MepPCHeKTHBHH
- 0CODEHO NpK MPUITAraHETO MM B KOMGMHauMs. TaKHBa ca: rosMaTa TBLPAOCT U
MEXaHUTHATA 3APABHHA, BUCOKUTE AHTHKOPO3HOHHH KA4€CTBA, HUCKHAT KOe(MLIUEHT
Ha TpHeHe, ciaboTto MokpeHe. [onsiMaTa MexaHHIHa yeroluusocT Ha KK e cpbpaana
CbC 336aBEHOTO, B CPaBHEHHE C KPUCTANIUTE, pasnpocTpaHeHWe Ha JUCIOKALIMUTE.
Tebphaocrra Ha KK cryias Moxe ga MpeBUNIaBA Tasy Ha CNEUMAaJHUTE CIJIABH,

usnonssanu 3a jgarepyeaHe. Ho mopaan ronsmara um KPeXKocT MpH cTaluu
Temnepatypu KK ce n3nonzsat mapHo 3a MIOKpHUTHS, ‘

Cna6orto Mokpene na KK TIOBBPXHOCTH € CBBP3AHO C JBE MHOI'O BAXXHU CBOICTRA
AHTHANXE3UATA M HUCKUAT Koe@MUMEHT Ha Tpuene. Illo ce oTHacs o
aHTHKOPO3MOHHUTE XapakrepucTHky Ha-KK, Te ca cpaBHUMM ¢ Tesn Ha HEPBHAAEMHUTE
CTOMaHH. B chueTaHme ¢ JoKa3aHATa UM BUONIOrHYHa CBBMECTHMOCT (IOYTH IIbJIHA
XHUMuYecKa 1 UMyHHa nacusHocT) KK ca upeanuu 3a MMIUIAHTHpPaHe ¢ KbJroTpaiina
TIOHOCHMOCT 34 XXMBHUS OPTaHUIBM, ' '

Kom6unauusra Ha TEBPOCT, HUCKA aJXe3MA M HMCKA TOMIONPOBOLUMOCT NpaByU
KK upeanen marepuan 3a TIOKpHTHE Ha rOTBAPCKY ChJ0BE: FOTBEHOTO He MpHJICIiBa
KbM ABHOTO Ha C'bJa, NOCICIHUAT JIECHO Ce YHCTH Gea HaJlpackBaHe, XpaHaTa He ce
pa3BaJisg OT XUMHYHM peakiMH M T.H. Bewe uMa Taxosa npou3BoacTBO, kaTo KK nokputus
¢ nebenuna 1 - 3 mm ce HaHacHT 4pes MiasMeHo aTOMU3UPpAaHe Ha CTOMWIIKATA.

KoM6uHaumaTa Ha Hucko TpueHe ¢ BUCOKa TBBPJOCT M I'ojisMa KOpO3HOHHA
yetoituusocT npaBu KK ocoben NepCreKTUBHY 32 MOKPUTHS Ha UHJIIHHIPUTE U
GyTanaTa Ha ABMraTenu ¢ BETPEIIHO FopeHe.,

ITpu Bucoky TeMneparypu (Hax 700 °C) KK nokpurus CTABAT CBPBXILIACTHYHH.

5 s ey

Clemsm na dusukama -3/99

 Hoykama

AHTHKOpO3PIOHHHTC U CBPBLXILNACTUYHH TOIUIMHHYA €KpaHu MoraTt Aa 6“[:,}13T ocobeHo
TIOJIC3HH 3a paKCTHH‘fG ABUIaTEJIM H 3a Typ6mm1‘c Ha CaMOJICTHUTE ABHraTeliH.

OcHoBHaTa TPYAHOCT B NPUJIOKEHHATA Ha KK e ch3liaBaHeTo Ha HpOMHHJHEHPI
KOMHUYECTBa OT TEXHOJIOTHYHO ,[(06p0Ka'-XCCTBCHPI MaTepualii.

12. Ksa3zukpucrainre H ...
a) JIuHaMAYHMAT Xa0C.

KK cumeTpusaTa e TBbpAe [UIMPOKO pa3NpocTpaHeHa B IPUPOJATa U Ce Ccpellia He
caMo BbB (JURMKATa Ha TBLPLOTO TAJIO U B 6MONIOTUATA, HO U B XMADOIMHAMHUKATA,
YUKUTO YPABHEHUS AONYCKAT KJIaC PellieHMs C TO3U TUIT CUMeETpPHUs. Takusa CTPyKTYpH
BB3HUKBAT (CIIOHTaHHO) NPU NIPEXoja B ChbCTOAHHE C IIPOCTPAHCTBEH Xa0C¢,

Ouwie no-WHTepecHo e, ue cTpykTypH oT KK THN Bb3HUKBAT NPH AeTEPMHHUCTHYHUA
xa0c (XaOCHT B HICKOPa3MepHM CHOTeMH) NP AHQy3usTa Ha YacTULUTE BEB (PasoBOTO
IPOCTpaHCTRO. JIBUXeHieTO BB (a30BOTO MPOCTPAHCTBO MOXE Aa ¢€ Xa0TU3Upa,
KOraTO HauaJIHUTEe yCJ10BUA Ha XaMWITHLHOBATA CUCTeMA NPUHALJIEXKaAT KbM obacT
OT OKOJIHOCTTA Ha cenapaTpucata (ocobfeHaTa TPAEKTODHUS, KOATO MHUHABa Mpes3
'HEYCTOWYMBY CEJJIOBUHHH TOUKM U B KOSTO TPAEKTOPHUATA CE€ CaMOMpecHya WM ce
npecuya ¢ apyra cenapatpuca), Omwe IToaHkape e nokasan (1892 r.), ue ceyaparpucam
Mo3ke Jla “ce pasiienBa”, IpH KoeTo ce 0bpasypa T.Hap. cToxacTHueH ciiol. IupyiHaTa
Ha CTOXaCTHYHHUSA CJIOH e NMpOoropUYoHaHa Ha CMYILaBallaTa eHEPTHA U 3aBHCH OT
CbOTHOLIEHHETO HA UECTOTaTa Ha CMYILCHUETO i Y6CTOTATA HA JABUKEHHETO BbPRY
cenapaTpucata. [Tpu B3auMofeiiCTBIE Ha CTOXaCTHYHUTE CJI0eBE JBYMEPHOTO (a30Bo
NPOCTPAHCTBO €& TMOKPUBA C MpeXa OoT CheIHMHEHH MOMEXIy CH TeCHHM KaHajM, B
KOMTO 4aCTHLHTE HMaT cToXacTHYHa JuHamuka. [lo Tasu mpexa, HapeueHa
CTOXACTHYHA NAaSKUHA, YACTULMTE MOTaT Ja JMQYHANPAT HA IPOU3BOJIHH pascTOAHU,

HHTepecHO e, 9e CTOXACTHUHATA NasXkMHA oBpasysa MIOCKH peleTku (“brioBaTa
CTPYKTYpa Ha pellieTKaTa B HHade H30TPOINHOTO @)asoso NPOCTPAHCTBO € CBBP3aHa ¢
XxapakTepa Ha HeJluHelHHs CMYILaBall YjieH, KOHTO ¢ TPUroHOMEeTPHYHA C])yHKI.lI;ISI).
IMpu ToBa Tasu peieTka Moxe fa 6bJie KaKTO NepUOAMHA, TaKa M KBA3UNEPUOANIHA

(c ocu Ha cumeTpus OT 5-u, 7-u, 8-u nopaabk; B, Pur. 7). .

3abeNekUTENHO €, Ue Tesd JUHAMUYHU oOpa3yBaHMs Bh3HUKBAT CIMOHTAHHO U
HaBeAHBK, 663 MEKAUHHUTE €TANH HA U3PACTBAHE.

0) IIpexomsr MexLy KHBA M HEXKMBA MaTepus, BHpycHTe.

PoTtanyoHHaTa CHMETPHS OT 5-H NOPAIbK C& CPEILla Hal-4eCTO B OPraHWYHUS CBAT
U e[lBa HeoTAaBHa Gellie OTKPUTA B HeOpraHMuHaTa npupoja. KpucranHara cuMeTpus,
B KOATO JIUNICBA OC OT 5-M MOPSABK, CHMBO/IM3UPA 3aCTUHAIATA U MBDPTBA MPHPOJA.
B pomaHa cu “Bbime6Hara nanuHa” (1924 r.) Tomac Mafi OTMCBA CHEXHATA Buenﬂui,
OT KOSITO eBa He 3arMBa reposaT My Xane KacTopr, kaTo “lecTobrbHO Ge3yMcTRO”,
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kaTo BpaxaeGHa Ha xuBOTa cyGeTaHUus,
“33I00TO XHUBOTHET NMOTPHLNBA npen Tasy
TOYHOCT, NPeJ| Ta3u abCOMIOTHA NPAaBUIHOCT,
BB3TIpUeMa s KaTO CMbPTOHOCHO HAYaJ10, KaTo
TaifHa Ha camaTa cMBPT”.

Hepennbx ¢ uakazBano mpeamosioxenu-
eTo, Ue 5-KpaTHATAa CHMETPHs MOMara Ha
XUBUTE OpraHuaMiu 1a u3berHaT 3ajiaBgHeTo
OT KpUCTAJIHATA PelleTKa, BKaMeHsIBaHeTo. Y
Moxe 6M UMEeHHO 5-KpATHaTa CUMETPHs
CHMBOJIM3HDA MpexoJa MeXAY XHBaTa u
HeXMBAaTa NMPUpPoJA. \

Haii-apko nomo6Ha BBIMOXKHOCT ce
NPOSABSBA [1PH BUPYCHTE, KOMTO B 3aBHCHMOCT
OT BBHIUIHHTE YCJIOBUA MMAT CBOMCTBATA Ha

®ur. 7. CTOXacTHYHA NADKUHA Che

CHMETpHA OT 5-U MopsIb, Ca KJIETKH, & CHBKYNMHOCT OT HYK/EHMHOBH
_kucemini (renn) - JHK wnn PHK, 3aTBopeHu
B GeaTbuHa obeuBka (kancup). Te ca Mo-COXHH OT BOSKO HEOPraHWYHO XMMHYHO
CBENIMHEHHE, HO Ca HAM-TPOCTH CPEJ BCHUKH XUBY OpPraHu3Mu. 3a PasJIMKa OT UBUTE
KIETKH, BUDYCHTE HE KOHCYMHDAT XpaHa U He U3paGoTBaT eHeprus. Te He MOraT jia ce
PA3MHOXABAT, NOKATO He IPOHMKHAT B KHBA KI1eTKa, BUPYCHT “oxmBsBa” B IIleTKAT:

¢be cpoara JIHK HapymiaBa HelfHiTe reHeTWUHH MeXaHH3IMU K M3M10/13Ba HEHHOTO

BENIECTBO KaToO rpajnBseH MaTepHajl 3a CBOETO PasMHOXXaBaHe (lefl KOETO KJieTKaTta |

sarusa). Bupycure ce NpOABABAT KATO JKUBU OPTAHM3MH HE CaMo 3AUIOTO MOTaT [ja ce
Pa3sMHOXABaT W Nla MyTHPAT, HO U 3aILOTO ¢a CNOCOGHU aa ce ajantupat (Hanp.
H3paboTBAT YCTORYHBOCT CHPsAMO aHTHOHOTHIH). -

?aGenem’renHo €, 4e Te3U MEXAHHHM (POPMU M1y KKHBATA M HEXHBATA MaTepus
Hal-1ecTo UMAT HKocaeapyuHa (opMa (peoBUpPYCH) WK MKOCAeAPHYHA ChPLEBHHA
(peTpoBupycurTe, KOHTO TIOHTH BCHUKM CA OHKOTEHHM); HKOCAEXLPET ChC CBOATA S-
KpaTHa CUMETpuA ce OKa3Ba OHA3H reoMeTpuuHa (OPMa, B KOSITO Ce 6 3apoami
KUBOTBT, KOTAaTO € MHHaBaJl Npe3 cBoj “BuUpycen” ctanuit. [InaToHOBOTO
CHOTBETCTBHE HKOCAENBP - BOAA C& OKAa3Ba CHOMNYUIHBO NONaJleHHe, 3aI[0TO KMEHHO
BOLAaTa € OCHOBHATA CLOTABHA YACT HA XKUBUTE OPraHH3MU. '

Kpuecranorpagcxure N3CJIeNBAHUA [IOKAIBAT, He KPUCTANHTE, M3rDaieHH OT BUPYCH,
TIPUTERABAT CUMETPUATA HA OTJEIHUTE BHPYCHMU gacTuuu. Cera 6uxme Mormu ma
YTOHUHHM, 1€ TOBA Ca BUPYCHK KBA3UKPHUCTAJIH, |

S

XKMBA WK Ha HeXHBa MaTepus. Bupycute He

B) ABTopedepenTHocTTa (camopediiexcusiTa).

ToBa e BEpOATHO HAli-TPYAHOTO Hello KakTO B JIOPHKaTa, Taka ¥ B npobiema 3a
pazyma. Jlorukara ce cOibckBa ¢ MapajoOKCHTe Ha aBTOpe(EPEHTHOCTTA OMie OT
HpeBHU BpeMeHa (KpUTAHWHET, KOHTO Ka3pa: “BCHUKM KPHTAHM ca JBXKLMU”; WIH
H3peueHHeTo, macsauo “Topa H3peueHNe € I'PEIHO” - TO € [PELIHO, aKO € BAPHO, U &
BAPHO, 2KO € IPEMHO). \

Hemac Xopmaasp B cBosiTa YyfecHa U HenpeBoauMa kuura “I'vonen, Emep, Bax -
BeuHaTa syiaTHa nutka” (D. Hofstadter, Gddel, Escher, Bach: An Eternal Golden Braid,
1979) napeue aBTOpedhepeHTHOCTTa “CTPAHEH LMKBA” U A HAKOCTPUPA C MPEKPAcHUTE
pucyHku Ha M. Ewep (Hanp. “Bogonansr”, “KausaHe u ciiusane”, “Ipakon”, “Pucypaniu
poue”; k. CO 3/98). Crniopen Xoduiaabp M3MBKBAHETO OT CTPAHHMUA LIMKBJT € BHIMOXKHO
Ype3 M3JIN3aHe B MPOCTPAHCTBO ¢ MO-BUCOKA pA3MEPHOCT (Hamp. 3arajkaTta Ha
“Pucysaiuy ppue” U34e3Ba, KOraTo M3Jie3eM OT PABHMHATA Ha PUCYHKATA B TPMMEPHOTO
MPOCTPAHCTBO; TOYHO TOBA CTaBa, KOMaTO eXeJIHEBHO MUEM DBLETE OH).

OT mpyra cTpaHa “caMmopeduiekcunTa € (POKYCHT Ha BCHUKH OMUTH Ja ce pa3bepe
xak paboTH YoBEWIKUAIT pasym” (opus cit., c. 714). :

Bunsaxme, ye nocTposBaHETO HA anepHOAMUYHK CTPYKTYpu oT Turna Ha KK moxe
Ja Ce OCBUIECTBH KaTO CEYEHHE Ha MEPHOJUYHA CTPYKTYPa B MPOCTPAHCTBO € IMO-
BHCOKa pasMepHocCT. [laJi TOBa He 03HA4aBa HAKAKBA BPH3KA MEXAY CTPYKTYpaTa Ha
KK u ctpannuTe uukan? M nanu pasymer, ¢ HerogaTa cnocobHOCT 3a HeorpaHHyeHa
camopeIekcHs i ¢ HEAITOPHTMUYHATA CH IPUPO/A, HAMA Jia ce Okaske cBoeoSpaseH
KBA3WKPUCTAN B HAKaKBO 0COOEHO MPOCTPAHCTBO HA AMHAMHYHM NPOMEHIIUBHU ]

BB Boeky ciydall, fokato uMa npobiem, [e Ma MACTO U 3a JOralKu.

3aKNIOUHUTENHA OEJIeKKA. :

3a crieuManucTa Mo KOHJSH3MpPaHa MAaTepHA UCTHHcKaTa (U3KKa OGUKHOBEHO
3a1ouBa OT JMHAMHKATA Ha KPHCTANHATA pelleTKa i KBasnyacTHuuTe B Hest. [Tpu KK
obaue Te3x HeILa ca JOCTa MO-PasIMYHA U ca TeMa Ha CbBCEM APYT PasroBop. "

B Tasu cTaTusA He BCHYKO e B3eTo OT auTepaTtypaTta. Tyk W TaM aBTOpPHUTE CH
IIO3BOJISIBAT Aa NMPeKpauBaT MPAHHLMTE Ha U3BECTHOTO, KATO Hali-Beue HAG/sraT Ha
JOOONUTHUTE BPB3KH, MPOU3THUALUM OT HEOOMKHOBEHUTE - M BIbXHOBABAILM! -
cBoicTBa Ha KK, "

3a 6ubnuorpadicka cripaBka e NOCOTHM caMo ciieguuTe Tpu eratum: 1. [I. I'paTtua,
Keasukpucmannst. YOH, 156 (1988), poin. 2; 2. C, Janot, The Properties and Applications.
of Quasicrystals. Europhysics News, 27/2, 1996; 3. M, Quilchini, T. Janssen, Phonon
Excitations in Quasicrystals. Rev. Mod. Phys., 69 (1997), N 1. @

wirocTpauus: M. Ewep, Memamopgioza
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KBAHTOBH KOMITIOTPU

Auronena Kapncon, PuBbprang — bpiokcen

1. BBBEIEHUE

B cpenara na 1930-Te ronunn 61xa nmyGnuKyBaHH JBE BaXHH CTATHH, KOHTO Ha
NPEB NOMIEN HAMAXa HUO o6mo nomexay cd. Ipes 1935 r. Alinmaitn, ITononcky n
Po;'sen npepnoxuxa npouytus AITP mapagokc, kOHTO Ce NpeBBLPHA B CHMBOJ Ha
TAHHCTBEHOCTTA HA KBAHTOBATA MexaHuka. [(se romuen no-xecHo Asianm Tropuur
n306peTn yruBepcansata Mamuna Ha TIOPHHET ¥ IOCTABH OCHOBHTE HA KOMIIOTBPHATA
MBIYCTPUA. Bnpexn ue keanTopata $hH3Kka e chulecTBeHa 33 pasGupaHe HA HAuMHA
HA NEHCTBHE HA TPAH3MCTODA H APYIUTE TBBDPAOTENHH YCTPOMCTBA B KOMITKOTPHTE,
CAMHAT M3YHCIHTENIEH NPOLEC CH OCTABA ONPENENeHO KJIACHYECKH OpOLec.
JleficTBUTEIHO HEONpPENEAEHOCTTA, NPHUCHILA HA KBAHTOBATA TEOpHA, H3MNIeKAA
HECHLBMECTHMA C HALEXAHOCTTA, KOATO ¢ HeoOXoauMa 3a kommoTpuTe. IIpes 1982 r.
Puuapn QailumaH W3Kka3a npeanonokeH e, Ye OTe/lHN KBAHTOBH CHCTEMHE Bixa MOTITH
Aa c¢ u3nonssar B kommotpure. Ilpes 1985 r. Jlelisun Joiiu, ot Yausepcurera B

_Oxkchopn, omica yHUBEpCATHHS KBAHTOB KOMIIOT'bP ¥ 110KA33, Y€ KBAHTOBATA TEOPHA
MOXe N4 pasiiupH Bh3IMOKHOCTATE HA KOMIIOTPHTE, a He Za ri orpannun. Egma
BAXHA HOBA KOHCTATALMA €, 4e HH(OPMAIMATA He € HEIABUCHMA OT qunqume‘zakoim,
KOWTO ynpaBiABAT CHCTEMATA, CIIyXeIa 3a HelHus 3anuc u o6paborka (Jlannayep).

Ha Z'ITOMHO HHBO MATEPHATA CE& MOAYHHABA HA 33aKOHHTE HA KBAHTOBATA MeEXaHukKa, -

KOHTO Ca,ChBCEM DA3NMYHH OT 3aKOHHTE HA KJacHYeckaTa (u3MKa, onpenensu
XAPAKTEPHCTHKHTE HA KOHBEHLMOHAJIHHTE KOMOIOTPH. ITopaiy TOBa KBAHTOBHTE
xommoTpr (KK) me umat xauectseno pasnuumu croiicTsa H BB3MOXHOCTH. TIpes
NOCJIENHUTE NeCeT rOJAMHA HAYYHH KONEKTHUBH NO LENTHS CBAT paboruxa no
YCTAaHOBABAHE HA TEODETHWHHUTE OCHOBH M Wu3CJIeNBAHE HA PA3JIUYHHTE

CKCHCPUMEHTAJHY peanH3alUd HA KBAHTOBHTE KOMIOIOTPA MW KBAHTOBUTE
KOMYHHKALHHA, ’ '

°

Ot mpyra cTpasa 3a nocaenuute 50 roamnu KOMIIOTBHPHATA TEXHONOMAA NPETHPIs
3a6eIeHTENHA TOCNENOBATENHOCT OT TIPOMEHM, OT €IWH THH QH3HYHA peanu3anusd
KbM 1pyr. Haii-ceBpemMenHuTe IMTOrpadicKy TEXHONOTHY €A B CHOTOAHME Ia BMECTAT
7 MHJIHOHA TPAaH3HCTOpA B Ky6u4eRn CAaHTHMETHD OT CHIHUMeB umn. TexHONOrHITA
HEMPEKBCHATO CE YChBBPIICHCTBA M HeH3GEXKHO e Ce LOCTHTHE 10 TOYKATA, KbIETO
JIOTHIHUTE reliTOBE 04 TONKOBA MAJIKH, Y€ CE CLCTOAT OT N0 HAKOKO ATOMA. Cuopen
3aK0Ha HAa Myp, KOMIIOTBPHHTE yCTPOHCTBA me fOCTHrHAT 4O I'paHdNaTa Ha
ATOMHHTE PAa3MEpPH Npe3 CJeJBAIUMTE ABE AeceTHIeTH. Toi 4e, KO KOMITIOTPHUTE
e MPOILIKABAT 42 CTABAT BCE MO-MANKH M NO-6LP3W H B 6baeme, To TOraBa HOBH
KBAHTOBH YCTPOHCTBA 1ie TPAGBA 42 3aMeCTAT KIACHYECKHTe, '

i
\

9
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2. YHUBEPCAJTHATA GIBUYECKA CUCTEMA

2.1. KsanTosu OMTOBE U KBAHTOBU CYTIEPHO3HIMM.

Enun 6ut urdopmaunus Moxe na Ovie 3aK0AMPAH KATO C& H3MOA3BAT ABE PAIHIHH
TNOJAPH3aLMH HAa CBETJIHHATA MJIW JIBE JIEKTPOHHH CHOTOAHHA HA €JUE aTOM, HJIH
JBE pa3jiNyHy OPHEHTALMH HA CIMHA HA elHA XxBaHTOBA YacTHua. [To npuHIHN BeAKa
KBaHTOBA CHCTEMA C OBE CLCTOSIHHI MOXe Ja G'I:JIC H3NO0JI3BAHA 32 Ta3W IeJ1 U ce
HApHYA KBAHTOB OMT wiH Kio6uT. Hexa o6o3uaanm apete 6asncHH cheToAHUA ¢ |0> 1
|1>. Jokxato equn xnacudecks OHT Moxe za Obhe 3anucaH B €JHO OT Te3d JIBe
CHLCTOAHHA, TO 33 KIOOMTA cwinecTByBaT Oe3kpaen Gpoii sr3MoxuocTH. ToH Moxe ja
ObOe NPUIOTBEH BBB BCAKA KOXepeHTHa cymepnosunua: [y> = (ajl> + bj0>), kpaero
a? + b2 = 1. ETo 3amo egun KIOGHT MOXE €JHOBPEMEHHO 1a 3aKkojupa Joruina 1 u
jgoruyHa 0. YucnaTta a u b ca KOMOJIEKCHE W MOrat Aa ObLOAT 3aJajeHu C BCAKA
*keJjiana ToqdocT. [Topanu ToBa e neobxonum Geskpaen obem knacuyecka napopmanus,
3a ga ce neduHHpa ChCTOAHHETO. AKO H3BBPLUMM H3MEpBAHE, CYNEPNO3HUMATA Ce
paspyiiasa ¥ CbCTOSHUETO Ce NpeBpbIIa B efHO OoT OasucHuTe ChCTOAHMA C (0> 1 1>,
IMopaznu ToBA BCAKO H3MEPBAHE HA | /> MOXE Ja PA3KPHE HE TOBEYE OT eIHH KJIACHYECKH
6ut uHbpopmauus 3a Hero. Hue napuuame nbinata (OOMKHOBEHO HEAOCTHIHA)
uEdOpMaLKA, CHIBPXKAIA CE B €IHO KBAHTOBO CHCTOSHHE, KBAHTOBA MidopManus,
33 pasjHKa OT no-nobpe NO3HATOTO MOHATHE KiacHwuecka HHMOpMamua, KOATO € 10
MNPUHIIKAN HAITBJIHO AOCTBIHA - HANPUMEP pe3yNTaTET OT €IHO H3MepBaHe.

Jpyra 0coBeHOCT HA KBAHTOBHUTE CHCTOSHHA € Taka HapedeHaTta no cloning
TeopeMa: He & BB3MOXHO HAAESKIHO Ha C& Ch3LABAT NBOHHHIH HA KBAHTOBUTE
CLCTOAHMSA, AKO CHCTOSIHUETO HE € Beue MO3HATO.

Heka pasrnegame cuctema ¢ ompenesied Opoit B3aumoneiictsamu kobuTOBE,
wanpumep L vactuup cwe cnul /2. XunbepToBOTO NPOCTPAHCTRO C& CHCTOU OT BCHUKH
BB3MOXHHU ChCTOSHMA Ha usnata cucreMa. [Topanu Tosa uma 2L 6a3suCHM CHCTOSIHYA,
choTBeTcTBamy Ha 2L 6utoBu cTpuHrose ¢ gujvkuHa L. Heka otbenexnm, ue
pasMepHOCTTA Ha Xu1GepTOBOTO NPOCTPAHCTBO HAPACTBA eKCIOHEHUMaNHo ¢ L.

2.2. KBauTosH reiirone.

KBanToBUTE JIOMMYHY TedTORE CA NOHATHE, 3AUMCTBAHO OT KNACHYIECKATA TEOpPHA
Ha mHbopmanusta. To mMo3BoNABA AA Ce TOBODH 3a NEHCTBUATA ¢ KBAHTOBHTE
opeToAHuA, 6e3 na ce npubarsa o cnenuduuHATA NOCAEAOBATEIHOCT OT YHHTAPHHU
TpaHC(OPMALKH, H3BBPIIBAHA BBLPXY HAYAJHOTO ChCTOAHME. Taka HHe NPOCTO
03HAYABAME CHCTOSHUETO, HOMYHYEHO OT HAYAIHOTO MOCPEACTBOM HAKAKBM HEHCTBHS,
eXBHBAJIEHTHH HA' ONPEAENIEHA JIOTHYECKa onepauns.

Jlokas3aHo e, e BCHUKH KBAHTOBH €fHOGMTOBM refiToBe, KAKTO W eIuH ABYOUTOB
refiT, 4 AMEHHO ¥BAHTOBO ynpasnsasanus HE-refiT, ca qoctaThyuiy, 3a [a ¢ H3BLPIIAT
Beuuku jormdecku onepanunn B exuH KK. Te Morar xa ce M3moJisBat 32 HOCTPOSBAHE
HQ BCAKAKBY YHHTAPHH TPAHCHOPMALUR BBPXY 1P OU3BOJIEH KpaeH Habop oT k1obuToBe.

B 3aBHCHMOCT OT (H3HMHATA CHCTeMa YHHTAPHATA Tpauchopmanus Moxe aa 6vae
peANH3MpPAHA N0 PATMYHM HAYMHH 4pe3 EJHUH 3aBUCUM OT BpemeTo XaMUITOHHAH.
Hanprmep 3a eHa CIMHOBA CHCTEMA TA3H POJIA MO [ CE H3MLIHABA OT 3aBUCEI0
OT BPEMETO MATHHTHO MOJIe, Ta3ePHU NOJETa Ce M3NOJ3BAT 33 Bh3NeHCTBHE BBPKY
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JHCKPEeTHH €NEeKTPOHHH HUBA HA aTOMH HﬂH.ﬁOHH, ONTHYHO-AKTHBHH BELIECTBA ce
H3NON3BAT 34 NPOMAHA HA MONAPHU3ANMATA HA (bOTOHPlTC.

2.3. KBaHTOB napajienssm. P

Heka cera manpasum 3anuc Ha L xroOHTa, KATO npennonoﬁcnm, ye BCHYKH Te ce
HAMHPAT TBPBOHAYAJIHO B CheTOssHHETO |0>. BbpXy TO3H 3anmuC M3BBPIIBAME Taka
HapeueHaTta TpanchopManus Ha AlaMap:

Ugl0 00 ... 0> = 2°L2(10> + [1>)k —» 2H2, Fk>,

xbaero k e nsso wmcno, npeactapeno kare GuHapHo. CymupaneTo € oT Hyha 1o 2L - 1.
Vimaiiky KBAHTOBA CYMEPNO3MIHSA, 3ANHCHT MOXE Aa Chxpanu 2L pasjiuvnu wHcna
ennospemenno. [Topanu ToBa HHe NOJIywaBaMe CYIEPIIO3HIHS HA BCAKA BB3MOMN(HA
nopexuus or Gurope ¢ IbvkuHA L. KOraTo perucThpEr € PUrOTBEH B CYNEPTIOSHIIUS OT
2L pasjuuH@ 4MClia, HAE MOXEM [a H3BBbPIIBAME ONEPANUM BBPXY BCHUKATE
equoBpemenno. ITo Bpeme Ha €BOJIIOLHATA, BCAKO CHCTOSHHE OT CYMEPNO3MIHATA Ce
NpOMeHs ¥ B Pe3ynTaT HA TOBA BBL3HHKBA CHLIATA CYNEPNO3MUHA HA UIMEHEHMTE
cheTosimsl. 1o TaKbB HAYMH HUE H3RBPIIBAME MACHBIIO IAPAJENHO MPCCMATAHE C EJMH
eJIEMEHT HA KBAHTOBOTO ycTpoiicreo. Tosa o3sHauasa, 4e €4MH KBAHTOB KOMITIOTED MOXE
B €[HA CAMOC HM3YMCIHTETHA CTBLIKA [0 U3BBPIIH eJHA ¥ CbINa MATEMATHYHA ONepaims
BBpXy 2L pasnuunu 3042 eHH YHCJA, 3aKOAHPAHH B KOXEPEHTHH Cynepnosuuuu Ha L wo-
Bura. 32 Ja HAOpPaBW CHLLIOTO HEINO, JHH KIACHYECKH KOMIOTHP TpsiBa na moBTOpH
eIHO U Chilo uauucnenue 2L nutH wik Tpabea ga ce uanonapar 2L pasnu4aHy npouecop,
paboremu napanesno. C Apyru AyMH €IMH KBAHTOB KOMIOIOTHP Npenjara OrpoMHH
TIPEAVMCTBA OPH U3I10NI3BAHETO HA H3UKCIMTEIHUTE PECYPCH, kKaTo BpeMe i nameT. Maeara
€ B TOBA, Y& BPEMETO OT KOeTO KIACHUECKHUTE KOMIIOTPH C& HYXIAAT, 30 [A PELIaT eluH
npo6rieM, NP eBULIABA SKCIOUMEHIMAIHG BPeMeTo, HeoOXOANMO HA KBAHTOBHTE KOMILIOTPH.

3. OCHOBH HA KBAHTOBATA HHOOPMAILIMS
3.1. O6sBp3Bane.

Hexa npeanosioxkumM, ye HMaMe aBa KroOHTA M UCkame Ja sakomupame nsa Guta
unrbopmanus. HenocpeacTBesusT NOAX0L & 4a 3aKoanupame no exud 6ut urdopmanus
BBB BeekH KOOHT mootaemmo: [0>1)052, [0>1]1>2, |15>11052 u |1>1]1>2. KpanToBaTa
MEXAHHKA TPEIJIara Hall'b/IHO HOB HAYMH 32 3aKoJUpaHe Ha yHbOpMauus B IBa KOOHTA,
U3NON3BANKH 00DBP3aHN CHCTOAHHA. TOBA €A TAKMUBA CLCTOAHHA HA JIBETE CHCTEMH,
KOMTO He MOraT ha 6bIaT 3amuMCaHH KATO NMPSKO MPOM3BEJEHHE HA €XHOYACTHYHH
CHLCTOAHHUA (B HUTO euH Gasuc). OOBBP3BAHETO OMUCEA KOPEIAHE MEX Y KBAHTOBATE
CHCTEMH, KOHTO Ca MHOTO IO-CHJIHH OT BCAKAKBH Kacudecku kopenamuu. HInpoko
H3MON3BAH BUI OOBBP3AHH CHCTOAHMA CA TAKA HAPEUEHHTE chLeTostus Ha Bea:

ly+> = IN2(10511>2 + [1>1]052),
> = IN2(10> 1152 - [151]0>2),
ly+> = IN2(|0511052 + |131{1>2),

_ hy-> = LN2(j0>1]0>2 - |1>1|1>2).
Taxa HH(I)OpM’lHP]ﬂTa €€ 3aKOLHpa N0 TAaKbB HAYMH, Y€ HHUTO GJIHI:! OT ABarTa K}06[/IT21

He HOCH camo cobcTBeHa nobpe Aeduunpana uahopManus: Hnanara pm(bopmaum ce
3AKO/Mp2A C TeXHUTE 06K CBOHCTBA.
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OO6BBpP3BAHETO € TACHO CBBP3AHO ¢ npobjieMa 3a HeJ0KANHOCT B KBAHTOBATA
Teopus. Ja JomycHeM, 4e JBe UACTHIM, HAMHpPAIH ce B 0OBBLP3aHO CLCTOAHHE, Cd
CHJIHO pasjajedeHy. AxO NposBeleM WIMEPBAHE BLPXY €0HA OT YACTHIHTE, TOBA
Hen3GeXHO MIE Ce OTPA3H BBLPXY KBAHTOBOTO ChCTOsMHHE Ha apyrata. Taka Hue
NpeaBAPUTENIHO 3HAEM KAKBO € CLCTOSHHETO HAa BTOpaTa 4acTHua, 6e3 ga cMme ro
U3MEPUJIM B edcTRUTENHOCT. Ha npbB nomen usmiexna, ye YacTHIMTE KOMYHHKHPAT
ChC CKOPOCT MO-TOJIAMA OT CKOPOCTTA HA CBETIHHATA, HO CHOELHANHATA TEOpHsA Ha
OTHOCHTE/MHOCTTA HE C& HAPYLIABa, Thil KaTo He ce oOmMeHsa nHDoOpMALUA.

Basuckr, 136paH 3a 3aKOAHPAHE HA KBAHTOBA HHYOPMALHA, U CHCTOAHUATA, H3OPAHK
ua npencraear |0> u 1>, ca npoussonun. Hexa gonychem, ye umame (QOTOHH, 4HATO
nonapusanus uzMepsame B uzbpaH Gasuc. O3nadaBaMe XOPU3OHTAJIHATA OIS PU3ALIMS
Ha To3HW Gazuc xato ‘0’ _,‘a BepTukansara - xato ‘I’. Cera moxem na uszbepem HOB
‘criperdar’ 6a3uc, KOUTO € 3aBbPTAH [0 OTHOLICHHE HA TBPEHRA Ha 45° B PABHUHATA HA
nojsapizanusTa. ChCTOAHUATA B HOBUA 0A3KC €A CBBP3AHN € IPENUUIHHTE NOCPEACTBOM
poranus B XunbepTOBOTO NPOCTPAHCTBO (M3BECTHA KATO poTaunus Ha Anamap): |07> =
1N2(j0> + |1), 11> = 1/N2(|0> - |1>). Cnpersaturte 5a3ucy HE MOTAT JA CE M3MOJI3BAT
eNHOBpPEeMEHHO B excrnepumMeHTa. Ho BB3MOXHOCTTA na Ce MNPEXBBPIAME
OCAEN0BATENHO B PA3TMYHA GA3UCH € OCHOBA HA MHOTO MOJIE3HH METOM.

BB3MOXHO € na uMa o6Bbp3BaHE B NMO-BHCOKMTE pasmepHocTH. Hanpumep taka
HapedueHuTe chcTosAHUA Ha [punbeprep-Xopu-UHadnuurep (T'XL() ca oGsbpsannu

‘CYNepno3HL MY HA TPH KrobuTa.

3.2, Kpanroso Koqupane ¢ BUCOKd NUIBTIOCT.

O6B'bpSBaHeTO OTKPUBA HOBA BBL3MOXKHOCT 32 KOOHPAHE HA IrlH(bOpMaLI,ﬂHTa (Bener,
Buznep). [Ja orGenexnm, 4€ € BH3MOXHO Aa C€ NMOJYYH BCAKO €IHO OT CLCTOAHUATA
Ha es 0T KOeTo ¥ Ja e APYyro, IPRIarafiku caMo e4Ha OT CJIeAHHTE YeTHPH YHUTAPHH
ONEpANNM BBPXY CAMO €QHH OT [BATA KIOOWTA: MIEHTHYHOCT, (PA30BO OTMECTRAHS,
6ut Gnunuur, hazosBo OTMECTBAHE U OUT (UIUMHHT.

Heka Amc u Bo6 ca manew egun ot npyr. bo6 moxe Ja H3npaTu Ha Anuc nBa
6uta nudopManns ¢ eAMH (OTOH, KO Te CIoeNAT ABoiika o6sbp3any Horonu. Karo
HAYAJIO HA BCEKH OT TAX Ce npawa no eand Gotod. PDOTOHKTE Ce HAMHPAT B €UHO OT
qeTHpuTe ChcToAHMA Ha Ben. ToraBa Bo6 m3pbpursa BBHPXY cBOs QOTOH enHA OT
CHOMEHATHTE YeTHPH yHUTADHY TpancdopMaunn. [To Takes HadMH JBOHKATA HJIN CE
Npexsspis B APYro ChoTosiHUe HA Ben, mmm octasa B cbwoTo. bob usnpama cros
doTou Ha AnHc, KOATO H3MEPBA CHCTOAHMETO HA ABOHKATA. Tei KaTO CBILECTBYBAT
YETHPH BHIMONHH DE3YJTATA OT U3MEPBAHETO, TO 3HA4HM BOG e M3NPATHI ABA OHIH
noseye MipopMaUHUs, OTKOIKOTO MOXe Ja ObIe U3rpaTeHa KIACHYECKH 4pe3 4acThua
¢ nBe cheTosHUA. Tasn cxema Oelue exCHEPUMEHTAJIHO PEQIM3HPAHA OT IPYNATA HA
Llaitnuarep B VIHRC6pyK, H3NON3BANKE NONAPH3AUHOBHO OGBBP3aHH (POTOHMU.

3.3. Knanroso teJieniopTHpane.

Ja upennonoxum, ge AJmc ucka ga Tenenoprapa vy bob enun (orou B HAKAKBO

HEHM3BECTHO KBAHTOBO cberosuue |y> = (al0> + bjl>). Te usamara ce chrmacasar Aa

cnouenaT éana oGBBPIAHA ABOHKA KIOGUTOBE, H3BECTHA KATO CIOMATATE/NA NABOHKA.
Hanpumep, neka T8 ga 6bae B cheTogruero |00 + fl1i>. Ha‘-lﬂ.HHOTO ChCTOAHME HA
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TpuTe krobuTta Torasa e (al000> + b|100> + aj0l1> + bjI11>). Cera Asuc usmepna B
Gasuca na Bes1 nbPBHTE 1BA KIOOHTA, T.€. HEU3BECTHHA M HEHHATA 4ACT OT 0OBBLP3aHaTA
nBojika. CxemaTa, MO KOATO ce MPaBM TOBa, ce cheToM OT koHTpomupad-HE reiit
BBPXY IBPBUTE ABA BuTa 1w nocneasaw reiiT Ha Agamap BBPXy mepBud. TouHO npenu
U3MEpPBAHETO HEHHUTE KIOOMTOBE €4 B ChCTOSHHETO:

[00>(al0> + b|1>) + [01>(all> + bl0>) + |10>(al0> - b11>) + |11>(afl> - bl0>).
UW3smepeaneTo HA AJIHC NPEBPBIIA CHCTOAHHETO HA TPETHA KIOOHT B €1IHA OT UeTHPHTE
BBH3MOKHOCTH M faBa ABa knacuvecky 6ura. Te ce uanpamat kiacuuecky Ha Bob, xoiito
IH U3MOJ3BA, 34 Jla HAYYM KOA OT YETHPHTE YHWTADHM onepauuu Tpabsa na mpumoxu
BBPXY CBOS CrioMaratesied GuT, 3a a ro npuseje B cheTosHueTo |y>. Taka Bo6 monyuasa
TO3H KOOUT (KBAHTOBATA uml)opmauml, 4 e UCTHHCKATA KBAHTOBA CHCTEMa), KOATO
Aumnc nekame ga npenage. ITo BpeMe Ha neus NPOLEC ChbCTOSHAETO HA TENENOPTHPAHHS
¢oTor ocraBa HeuspecTHO. ToBa 03HAYABA, Ye BCAKO KBAHTOBO CLCTOSIHHE MOMKE Na
Obie TetcnopTupano. Heka orGenexuM, 9e KBaHTOBaTa HHPOPMALHA MOXE Ha JOCTUTHE

" 10 Bob6 camo ako ce oTkkere T Anuc (no cloning). OceeH ToBa kparrosaTa mudopmatus
¢ nbaua uHdopManun: |y> CbABPKA IBAHOTO onucanme Ha krobuTta Ha Anmc.
OTHOCHTEITHOCTTA CH OCTABA, 3AINOTO JBa wiacuveck Outa mHpopmauus Tpsabsa ga
OBIAT IpeXBLPIIEHH, 38 1a Moxe Bob 1a moyyqu chCTOAHUETO |y,

Takss excnepamerT 1o TenenopTupade Geire nposeeH ot rpynata Ha Lafinunrep
B Yuusepcurera 8 Uuchpyk, a apyr nonoGeH excnepyMeHT - B YHUBEpCcHTETA B Pum.

4. KBAHTOBA KPUIITOTPAGUS
4.1. CranpapTa KPHNTO-CHCTCMM.

KpuntorpagusTa Clyxu 32 CKpMBAHE HAa MHQOPMANMS B NOpPeAMNa OT GHTOBE,
KOHTO He O3HAUYABAT HHILO 34 HENOCBETEHHA. 3a N4 Cce MOJYyYH KPHOTOrpama, ce
H3N0JI3Ba ANTOPHTHM 32 KOMOHHHpAaHE HA CHOOIIEHHETO C HAKAKBA JONBIHHMTENHA
BHHGbOpMALKA, U3BECTHA KATO KJIOY. Tasd METOIHKA € H3BECTHA KATO eHKPMITHPANE,
Heka 4oBexsT; KOHTO SHKPHOTHPA W NpeaaBa chobLeHHETO, Aa ce HApUua AJIHGC.
YopexT, KOHTO moayvyaBa chobiienuneTo, we ce Hapuya o6. Tod gexpuntupa
mAGpHPAHOTO choblueHye, uanonspaiixy ceos xitov. VB e cTpannyed nonc/ayueay.
3a ga OBOEe KPHUNTOCHCTEMATa CHLYPHA, TPAGBA Ia € HEBBIMOXHO 4 CE& OTKJIIOUH
xpunTorpamarta 6es witoua Ha B0o6. Ha npaktuxa ToBa H3HCKBAHE Ce CMeEKYaBa, KATO
Ce MCKA CHCTEMAaTa Ja € MHOrO TPyAHa 3a npobusane.

“EnnoxpaTHara” kpuntocucreMa Gewre npeasoxkena ot Bepman npes 1935 r. u
NO3BOJIABA I'BJIHA CHTYPHOCT HNPH H3npaluale Ha cboOmenus. Anuc usbupa
NPOU3BOJIHA [OCNEAOBATENHOCT OT GUTOBE 32 KIIoua, KOATO TpiGsa ma Gbae nOHE
TOJIKOBA I'BJITa, KONKOTO M caMOTO ¢hobienne. Ta eskpuntupa ceoero chobiyenne
¥ 106GaBs KbM Hero kioda (IPeCMATAHHATA CE M3BBPIIBAT B MoxyJo 2). Torasa T4
uzfpama mwuppoBanoto chobmenne wa Bo6, koiiTo ro mekpumnTHpa, KaTo
NpeJBAPUTENIHO OTHENS OT Hero kaoua. IlpobieMsr ¢ Ta3w CHCTEMA € B TOBA, Ue
Anuc u Bob6 usnonssar exun 1 obin kinou. Toit Tpa6sa ga 6wae npenalieH 0o curypes
dayud. KIIo9sT MoXe 1a ce W3noj3Ba CaMO BEJHDXK.

Jpyr knac KpHITO-CHCTEMH H3MOJ3Ba 001N KAK04. Tesn CHCTeMH Ce OCHOBABAT HA
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TAKA HADEYEHHTE €IHONOCOUHH (PYHKIMM: NeCHO e 1a ce npecmeTHe f(x) kaTo ce 3Hae

, 4 e TpyAHo B obpaTHaTa nocoka. TpyAHO 03HAYABA, Y€ BPEMETO 34 NPECMATAHETO
pacCTe eKCIOHeHLUHMIHO ¢ 0GeMa HA HAYANHUTE JAHHW. YMHOXABAHE HA FOJIeMM LEJH
YHCNa € eJMH NpuMep 3a TaKasa (byuxupm u xpanto-cucremMara RSA ce Gasupa Ha
Hes. 32 Ja Moxke ANHC Aa M3anpaTH chobienue no cuctema ¢ o6 kmoy, bob nepBo
TpaGea Aa usbepe juued kmod. Toil H3non3sa TO3M xJIIOY, 33 A4 MoJydn obum K0,
KOHTO ce mpenocTans 3a ofwmwio nonspade. Torasa AnHC ¢ NOMOLUTA HA TO3U KJIHOY
eHKPUOTHPA CBOeTO cLobimenue. Ta npegasa cvobuieHnero Ha bo6, xoiiTo ro gekpun-
THpPA CbC CBOA JIMUEH KJIIOY. TIpoleckr HA eHKPHOTHPAHEe-AeKpUIITHPaHE MOXe la
6blle OMUCAH MATEMATHYECKH 4pe3 eAHONnocouna GhyHkuus, cHabaena ¢ kamasaypa -
nuadus xirod. Tasw cucTeMa MMa JBA OCHOBHU HejocTaThka. ITepBo, He ce 3Hae
JAJTH ChIIECTBYBa e(HKACEH KJIACHYECKA anropuTsm 3a daxtopusauusd. Bropo, Haii-
HOBHTE MOCTHXeHUs B 00ONACTTAa HA KBAHTOBHTE KOMNIOTPH [OKA3BAT, Ye
GaKTOPH3ALMATA MOXKE HA Ce IPABM YCNEIIHO, AKO TAKMBA MAIIMHU 6HIAT MOCTPOEHH
B 6naewe. B takse cnydait cuctemata RSA moke na cTaHe W3JIMILHA.

4.2. PasnpeneficHHe HA KBRNTORMTE KJIOUOBE,

KBauTOBATA KpHOTOrpathus AaBa BB3MOKHOCT ABe HH3HYECKH p’xsaenenu 4ACTHIM
[ Ch3aNAT cJayuaeH cekperen ko4, 6e3 na ce npubarsa J0 ycnyrute Ha Kypuep
Mmexay Tax. Ocsen TOBA TA KM NO3BOJIABA J& C€ YBEPAT, Ye KJIIOWET € CBINIACYBAH.
Koraro ce M3M0M3Ba eJHOKPATHATA CXeMa, KJIIOYET M03BOJABA ChOOMEHHEeTO fa ce
npenasa ¢ gokaszama aBconioTHa curyproct. [To Tasm npH4YMHA KRAHTOBO
pasnpeeNeHue Ha KIOYOBETE € HANCTHHA M0~ nobpoTo HasBaHHE,

Ja pasmemame npoTokona “BB84”, npemnoxen ot Benet u Bpacap mpes 1984 r.
Anuc 1 Bo6 ca CHIHO pa3lajiedeHn M MCKAT Aa ce cBbpkKaT. Amuc npama Ha o6 2n
KroBUTA, BCEKH OT TAX MPUTOTBEH B €QHO OT CheToAHuATa: 0>, [1> 1 [£> = IN2(11> £
|0>), u3bpanu npoussonno. 506 namepsa nonyyennrte Gutose, u3bupaiky NpOU3BONHO
Gasuca Ha u3MepBaneTo Mexay |0>, [1> u |+>, |->. Cnen ToBa Anuc u Bo6 nybnuuno
ce unpopMHUpaT efuH ApYr oTHOCHO Gasuca, KOATO Ca W3NON3BAJIHA, 32 AA OPHTOTBAT
WK ¥3MepaT BeekH kio6ut. Te yCTAHOBSBAT B KOM CJIy4ad CJIYHaiiHO €A W3M0/I3BAJIH
enuH u Cbiy 6asnc (KOETO Ce CJyuBa CPEJHO B NOJOBMHATA OT ONUTHTE) W 3AMa3BAT
caMo Tesu Kiofurose. AKO HAMA TPELIKH MJIH HAKAKBA BBHINHA HAMECA, TAKA TE
NPHUTEKABAT €HA M CHLIA NOPEIHNA OT N kacutiecku Gura. Tazu knacuvecka nopeanua
GuToBE ce Hapuua cypoBo kpanToBO mpesasane CKII.

BakHO HEHMHO KAYECTBO € TOBA, Y& € HeBb3MOXHO HAKOH Ja HAyud pe3yiraTa oT
U3MEPBAHUATA HA Bo6, uabnronapaiiki kioGUTHTE 0O BpeMe Ha npelapanero, 6e3 na
OCTABRM CAeln OT cBoaTa Hameca. HiiB Moxe [a ce ONMTA Ja OTKPHE KJIF0UA KATO NPHXBAHE
KIOBUTHTE, H3MEPH TH K Cllefl TOBA TH npexpbpyu Ha Bo6. CpenHo B NONOBUHATA OT
onutute Miip npapwino oTraTsa 6a3uca Ha AJMC M He OCTABA C/IEAH BBPXY CHOTBETHHA

xro6uT. Ho npapuiuuTe nomajesus Ha ANUC He CHBIALAT C TE3M HA Bo6. IMo Taxes

nauun Mifs way4aBa ChCTOSHHATA HA NOJOBMHATA OT N KiOOWTA, KOHTO AnWC ¥ Bob6
BIIOCAEACTEHE LI B3EMAT I10] BHAMAHME, HO BHACA H3MCHEHNUSA B CCTOSHMATA HA APYTaTa
_[ONIOBHHA (HATPUMED, U3NPAAHKH HA Bob |+> BMmecTO nonyqeﬂma ot Anuc |0>).
'TlonoBuHaTa OT Tesn HAKBPHERH kIOBUTOBE e GBUAT NPOEKTHPAHK OT U3MEPBAHETO HA
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Bo6 o6paTHO B ITbPBOHAYANHOTO CHCTOAHHMeE, H3npaTeHo ot Aymc. Taxa MiiB mospexna
n/4 ot 6utosere na CKII. Cnenosatento Ammc u bo6 mMorar a OTKpHAT HaMecaTa Ha
Wiis, xato usbepar n/2 ot Gurosere Ha CKII u mybnuino 06SBAT TEXHUTE CTOMHOCTH.
AXO BCHYKH CTOHHOCTH CbBOAJHAT, T€ MOTaT Ha OBAAT CHTYPHH, Y€ HE € HMAaJo
noncnymsad. Heo6spennTe n/2 6uTa cheTaBisBaT cekpeTHusa kmod. Ha npaxruka
IPOTOKOIIET € IO-CIIOXKEH, 33MI0TO LIYMET MOBPEXAa Hsikon oT kobutosere: Ayuc 1 Bo6
3aMa3BaT KJOYA JOTOraBa, JOKOTaTO CTENEHTA HA IPEIIKUTe 0CTAaBa MHOro mox 25%.
Criejl KaTo OTKPHAT M OTCTPAHAT FPEIIKATE, Te MPUTEXABAT KIF0Y OT OKOJIO nf4 Gura.

Jpyr npoTokon, npemoxked npes 1991 r. ot Aptep Exepr o1 LlenTspa 3a kBaHTOBH
KOMIIIOTPH KbM Yausepcuteta B Oxcdopi, ce cbeTou B usnonspaneto na ATIP nsofikw,
xouTo Anmuc u 5o6 u3MepBarT 110 HOCOKa £4HA OT TPHTE PA3NMYHM OCH. 34 [la Ce IPeJuassT
OT NMOLC/yIIBaHe, Te nposepssat 3a ben-AllP kopenanuu B cBOUTE pe3ynTaTH.

KBaHTOBOTO pasnpejesieHne HA KJIIOYOBETE € NOCTHXHMO OT CHBDPEMEHHHTE
Texuonorud. I'pynara Ha Huxense Iusus ot YHusepcutera B Xenesa neMOHCTpHpA
npes 1995 r. Taka HapeyeHATa CXeMa 3a NMOJIAPHIALNHMOHHO kKoxupane Ha GHOTOHH mox
JKenesckoTo esepo. BT or Hanmonannata Jla6opartopus B Jloc Anamoc CAIll, n
IBM ca npyruTe rojieMmi (Gurypu B Tasu obnacr.

5. KBAHTOBU KOMITIOTPA
5.1. KBanToBHu ajropuT™Mu,

KpanTopaTa MexaHuka nmossonasa obpaboTka HA mHQOpMANHUATA IO HAYHH,
3abpanen B knacuyeckata ¢usuka. [Topaau ToBa KBAHTOBUTE KOMIIIOTPH Ca B ChCTOSHHE
Ja M3BBPUIBAT HATBJIHO HOB BHI H3UHCIISHHS ¢ KAYECTBEHO HOBM AJTOPHTMH, KOHTO
ce OasUpaT HAa KBAHTOBHMTE CBOMCTBA HA M3nOJmEBaHATA (QM3WYHA CHCTEMA W HAMAT
KJIaCH4YecKn auanosu, Te ce HAPHYAT KBAHTOBM AJITOPMTMH H IPUTEXABAT
cnocobrocTTa ma o6paboTEAT 6QHOBPEMEHHO KOXEPEHTHH KBAHTOBH CYNEPIO3HIHH
OT BXOJHH CLCTOAHMAS (KBAHTOB napayennsbm). Tosa 1aBa Bb3MOXHOCT Ja Ce IPOMEHs
CTENeHTA HA CJIOXHOCT HA HAKOM npobiemMu.

DyHAAMEHTAJHO HOHATHE B TEOPHUATA HA UIYUCIMTENHATA CJONKHOCT €
PA3TPAHAYEHHETO MeX]y MOJHHOMHAJHO M EKCIOHEHUIHANHO peaju3upaHe Ha
KOMITIOTHPHATE CpeacTBa. VIMEHHO TOBA MOHATHE MPENOCTABS KOJHYECTBEHA MAPKA 3a
PA3IHKATA BBB B3MOXHOCTHTE HA KIIACHYSCKHS M KBAHTOBUA KOMIOTHD. Heka uucioro
N npexncrasifsa BXOJHUTE JAHHK 33 €IHA M3WHCIHTENHA 3ajada. brxme kenanu na

. OLEHHM DEeCypCHTe, HeOOXOMMMHE 3a Ta3k 3a/a9a, KaTo QYHKIHA OT 05eMa HA BXOJNHUTE
Jaunny, kolito e L=log,N, r.e. 6pos na Guroeere, HeobXomuMy 3a 3anoMEsAHeTO Ha N.
Axo T(L) ospauapa 6pos Ha cTbOKHTE, HEOOXOMUMHE 3a pelmABAHE HA 3a4a4aTa (Ha
CTAHJADTEH YHHBEDCAJIEH KOMIOTLP), TO Torasa ce muta maym T(L) moxe na 6nie
CBBP3aHA C HAKAKBA MosMHOMMauHa GyHknus Ha L, wmm mex T(L) pacre mo-6up3o ot
Beeki nonuHom. Kazea ce, 4e 3aagara e OT Kiac Ha cinoxHocT B axo cruiecTsysa
AITOPUTHM, KOHTO Ce H3mbJIHABA 32 Bpeme T(L), orpannueHo ¢ noJHHOMUAIHA (QYHKIHA.
B ofpatus cnyuail ce kaspa, W€ 3aJavaTa H3HCKBA eKcHoHenuMaiHo Bpeme. TepMuHET
‘epUKACHH NpecMATAHHA” CHIUO Ce H3MOJ3BA 33 32Ja4H, KOUTO CE H3MLIHABAT B
NONMHOMHAIHO Bpeme. TounuaT Opoil cTHIKA Ine 3aBHCH OT M360Pa HA KOMIIOTLPA H
‘Mojesia Ha npecmaTannaTa. Ho ako octanem B paMkuTe HA KiacuueckaTa (H3MUKA,
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OTIIHYHETO MEXIY EKCHOHEHLHAJHO ¥ NMOJHHOMHAJHO BPEME € OTYETIHBO H He 3aBHCH
oT To3u u3bop. OT PU3KUHA IIeIHA TOYKA € ECTECTBEHO A4 PaslMPHM NOHATHETO 3a
eUKACHH IPECMATAHMUS, KATO BKJIIOUMM U3HCKBAHHA 32 e(pUKACHO H3MOJI3BAHE HA BCHIKH
BB3MOXHH (DU3HTHK PECYPCH (@ HE CAMO BPeMe) KATO NaMeT, eneprus u np. Pysnamenran-
uusT raison d’étre* na KK e o6C¢TOATENCTBOTO, 4e TE KATO 4e JTH T03BOJIABAT NpeMaxpane
Ha KjacuueckaTa fapuepa Mexy NOJMHOMHMAJIHYE M €KCIOHSHIHAHY MPECMATAHMA.

TeopHATA HA IPECMATAHUATA M U3UHCITUTENHATA CJIOKHOCT OGMKHOBEHO Ce NPencTa-
BAT KATO YACTO MaTEMATUIHA Teopus, 6e3 oTuntane Ha GusuarnTe croOpaxenns. CMATa-
IIe ce, Ye OTFOBOPET HA BLOPOCA JajM najeH npobrnem 6u mMoren na Obae peuieH 3a
BpeMe, 3aBHCEINO €KCIOHEHIHAJIHO OT BEJMYMHATA HA BXOIHHTE NaHHH HJIM HANBHINA-
BAINO NMONHHOMMANHOTO, HE 3ABHCH OT (DM3NYEHA amapaT, W3IOM3BAH 3a U3BBPIIBAHE
Ha H3YKMCcieHHeTo. TOBA BAMCTHHA € BAPHO 33 BCHYKY KOMITIIOTPH, OCHOBAHH HA KJIACHYIEC-
xata (Qusuka. Ofave BCAKO PeaIHo npecMATaHe e (pu3nHeH npolec, BIITHOYBALL duzmanaTa
EBOTIONKA HA ONpe/IeNeHy CBOHCTBA Ha (PH3WIHATA CHCTEMA. CJIG,LLOB«’.ITBHHO OTrOBOpPHTE

HA BBIPOCH KATO HAPEMEp “B KAKBO C& ChCTOH NPECMATAHETO™ H “KAKBA € CTENEHTA Ha
CIOKHOCT HA IPECMATAHETO”, TPAOBA /1A 3ABUCAT B OCHOBATA CH OT 3aKOHHTE Ha (H3MKaTa
W HE MOTaT Ja Ce OMNpeleNAT caMo OT MarTemarukaTa. PopMajM3MET HA KBAHTOBATA
(uaMKa MO3BOJIABA AA CE PA3ILMPAT MPAHUIUTE HA KIACHYECKATA TEOPUSA HA UITUCITUTEN-
HATA CJIOXKHOCT, YHATO HOPMYIHPOBKA e Kiacudeckn o6ycnosena. Cnopel CbBPEMEHHUTE
pasGupaHus, KBAHTOBHTE NPOLECH HE MOTaT Aa OCUIYPAT HAKAKBO MPECMATAHE, KOETO
4 HE € Bb3MOXHO M C KIAaCHYeCKH CPEeJCTBa, HO ¥MA ChHIIECTBEHA PA3JIHKA B HIUMCIH-
TenHaTa eQeKTHBHOCT.

3acera BCe OLIE HE € SCHO KAKBA € ChUIHOCTTA HA KBAHTOBHTE anropmmn KAKEB €
OBIAAT KNAC M3YMC/IMTENHN 3a4a4y, KOMTO MoraT na 6baT pemasanu epeKTHBHO
na KK u ganu cpmecTBysa 1l Ha6Op KBAHTOBH aJITOPHTMH.

5.2 Topeem ajropursm Ha Iposbp.

TTpes 1997 r. I'posnp ot AT&T Bell labs 8 CAIll nanpabu c1306meune 33 KBAHTOB
AJIFOPHTBM, NPEHA3HAYEH 33 PETHPCBAHE HA ClyYaiina 6a3a NAHHH: NPH 3214 18H CIIHCHK
ot o6exTH, Ja ce HamepH efuH oT Tax. Hanpumep, na ce HamMepu onpejesieH Tenedounen
HoMep B TenedOHHMA ykasaTen (HA HAKOrO, YHETO HME He ce anae). 3a cmucsk oT N
06eKTa, KIACHYECKHTE AJIFOPUTMH H3UCKBAT CPeNHO N/2 CTHLIKH. ANTOPHTHMET Ha ['poesp
ce myxaae orVN cTbiky. 3aJa4arta He IPEMHHABA B APYr KJIAC HA CJIONHOCT, HO BCE Mak
3HAYMTENHO Cé ycKopsBa. BeHer 10kasa, 4e anrOpUTHMET Ha I'POBBD € ONTHMAJICH:
HHKOH KBAHTOB AJTOPHTBM HE MOXe [a jeHcTsa no-66p30 oT O(VN).

AAropuThMBT AeHCTBA MO CJIEHHS HAUMH!

3anoyHere ¢be 3amuc oT L krobuta B [0>.

ITpunoxere Tpanchopmanuata Ha Agamap Bepxy Tosu 3amic: Uyl0 00 ... 0> = 2742

(10> + [15)L = 22T x>, kbaeTo cymara B3eMa CTOHHOCTH OT HYNIa 1O 2k - 1.
¥ Tlpunoxerte onepaTopa U,, nedunupan kato: Uyx> = Ix> saxzvaUyve=-|v>,

_ KOraTo v e ofeKTBT, KOHTO ThPCHM.

* [Ipunoxere refira Up = UyUUy, xpaeto U0|0> =-[0> u Uylx> =

TIoBTOpETE MOCHEIHUTE ABE CTHIKH K IETH.

x>3ax= 0.

* QOcnopanwe (ONpapanye) 30 CLINECTBYBARE. - Ben, pen.
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B xpas Ba mepBaTa gTEpPanMA AMIUTHTYIAATA HA ChCTOSHHETO |V> € CTAHANA MANKO
[0-roJIIMa OT AaMIJIATYZATA HA OCTAHAJITE CBLCTOSNHHA B cymeprno3unusata. Moxe
Ja 6bae Moka3aHo, e cJjel BCAKA HTepalud, ChCTOSHHETO MOXE Aa CE 3aNMLUE KaTo
ly> = Zinalx> + oylv>. Tlopagn ToBa KBAHTOBATA CYNEPNO3HIHA € PABHOMEPHO

. pasnpenenena ¢ M3KIIOUSHHE HA CHCTOSHHUETO |v>, YHATO AMIUIHTYIA BCE MOBEYE ce
OTKJOHABA OT AMIVIHTYJUTE HA OCTAHAJIMUTE ChCTOAHWA HPH HTEPHPAHETO Ha
anropuTeMa, bollep W CLTPYIHHUM M3BEJOXA AHAJIMTHUEH M3PAa3 33 BCAKA HTEPALUA:
ay(k) = sin((2k + 1)0, kbaero sin?@) = 2'L. C yenuuapane 6pos HA HTEPALUMHTE K
oy(k) ChlO HAPACTBA W AOCTHUra MAKCUMYM NpH k.. = 1/4n 212 utepanuu. ’

Anroputsmet Ha ['posp Moxe na 6bae 06o6IeH 3a ciiyuas, KOraTo noseue O"I‘
eMH eJIEeMEHT |V> YIOBJIETBOPABA YCNOBUETO. PaznHuBM BEpCHH HA TO3H AArOPUTHM
MOTaT [Ja Ce M3MOJ3BAT 33 HAMHUDaHe HAH-TONAMATA MM HAH-MAJIKATA CTOMHOCT OT
elIHH CMHCHK, Ja ANPOKCUMHUPAT cpeaHaTa cToiHooT i T. H. To# € BaKeH UHCTPYMEHT
n B kpunToanaiu3a. Knacuyeckure kpuntorpad)cku cxemu MoraT ga 0'biaT pasnenesu
npu ThpceneTo Ha enud ot 10'6 puaMoxHu Kmoua. Ha knacuueckus KOMITIOTBP 34
TaKapa 3a0avua we My TpAbBaT noBeve OT XMWISAA roduni, foxato eaud KK, u3nonseain
anropuTsma Ha I'poBbp, Ile ce copaBn 3a OKONO veTHpH MUHYTH. [lopagu Topa Toif
€ eJHO MHOro eHKacHO CPEACTBO 34 THPCEHE. ‘

5.3. Hamunpane na nepuony 1 daxropusaumonen ajropursm ma Mop.

MNpes 1993 r. Mop ot AT&T Bell labs 8 CALl oTKpH KBAHTOB ANrOPHTBM, KOHTO
MOXe 12 YMHOXABA ToJIeMi Led Yuena B mojuHoMHanHo epeme. Ilop usnonsea
(bakra, ue paxTOpUsANMORHATA 328242 MOXeE 12 6bJie CBBP3AHA C HAMUPAHE NEPHOANTE
HQ HAKOM (yHkunmd. B wacTHOCT Moxe ga ObAe mOKa3aHO, Ye HAMHPAHETO HA IABATA
TbPBUYHE MHOXKHTENA P H  HA N = pq Moxe na 6b/1e cBeAeso 10 HAMHPaHe nepuona
Ha QynkuuaTa f, y(X) = a*modN. Tyk a e ngxoe ciywaitro ﬂ36pdﬂo YHCJI0, NO-MAaJIKO

oT N, KO€TO e B3aHMHO OpocTO ¢ N, T. €. K0eTo HAMA 06K AENUTENH C N,. (Axko a ue
© B3auMHO mpocTo ¢ N, Torasa menutennte Ha N ce HAMHPAT TPHBHANHO HUpe3
NpecMATaHE HA Haii-ronemus o6 nesmuren ged(a, N), usnonssaiikn EBkAHIOBHSA
anroputsM.) Tasu dynxuus nasa ocrarbka, cnen pasgensige a* ma N. Oyukyuara e
NepHoANYHa, ¢ neproy r = r(a, N). : :
3uaelikn nepuona r, moxem aa daktopusupame na N, axo r e uetno, a a”’>modN #
-1. Axo a e npon3BoHO U3Gpano uucno mexcay O u N, Tesn IBe YCAOBUS ©a U3MLIHERH
¢ BEPOATHOCT no-royiima oT 1/2. Torasa MBRoxuTenMTe Ha N ce napat oT ged(a’? + |
N). 3a TakoBa npecMATAHE CHLIECTBYBA MHOTO e)UKACEH AJATOPHTHM OT npenu 2306
FOJIMHH, & UMEHHO EBKIMAOBUAT aroputhm, KOHUTO C& H3NBLJHABA B MOJHHOMHANHO
speMe. Taka npobnemsr ¢ GakTOpH3UPAHETO Ha rofemMu wmcaa ce CBEXAA N0
HIMHPAHETO HA MEPHOAA HA efHA (YHKIKA. BCsika CTHIKA OT TO3H Me’ron OCBeH
HAMUDPAHETO HA I, MOXe Ja 6be H3NBLIHEHA B IOJHHOMUANHO BPEME HA Knac,ullecxn
KOMIIOTBD. 33 ChKAJEHHE HAMUDAHETO HA [ H3NCKBA TONKOBA BPEMe, KOJKOTO M
HaMupareTo HAa mHoxuTenute Ha N. Illop onucBa enmH pawpOMU3HPaH KBAHTOB

ANTOPHTBM, KOHTO onNpelens nepHoma I g [ (
1 Ba enda Gysxuus H paboru ede -
KBAHTOB KOMNIOTBP. > Beruene m
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5.4. MuHMMaAHM U3MCKBAHN 34 CAla KBanTosa cvcTema aa 6vae KK.

|. Crenenure Ha cBoboma, HEOOXOOHMH 32 ChXpPaHeHHe HA IAHHH M U3BBPLIBAHE
HA U3YucieHus TPAGBA ja Ce MPEACTARAT KATO PA3MEPHOCTH HA XunbepTOBOTO
NPOCTPAHCTBO HA KBaHTOBaTa cuctema. Tosa Kun6epToBO NpocTparcTBO TPAbBa Ha
Gbie TOUHO H3GPOHMO, CAMO CTATHCTHYECKH TBBpJEHHA 32 Opos HA CTENEHHTE HA
cpo6ona He ca qocTaThuHA. ChILO TAKa € ChIIECTBEHO, rofeMuHaTa Ha XunGepToBoTo
IPOCTPAHCTBO [A PACTE EKCIOHEHIMANHO ¢ IOJEMHHATA HA CHCTEMATA. Tosa Moxe
14 Ce MOCTHIHE ¢ eHA MHOro4aCTHYHA KBAHTOBA CHCTEMA.

2. Tpabsa na 6bie BBH3IMOXKHO Ja Ce MOCTABH CHCTEMATA B nobpe nedpunupano
KBAHTOBO CheTosnme. To Moxe 1a 6bl1e MHOTO MPOCTO, HApUMEpP “BCHYKM CHHHOBE
HAZoNy”, 32 Tpyna OT cnuHoBe. ToBa MoXe fa Ce peann3upa, ako ycrneem Ja OXIaauM
crHcTeMara 0 HellHOTO OCHOBHO ChCTOSHHE.

3. Cucremara Tpabpa Aa Obae BBB rOJIAMA CTENEH M30JMPaHa OT cpelaTa. Tosa
HAMAJIABA 10 MUHEMYM KODENALMHUTE ChC CPElATa, A CIeN0BATE/IHO M PA3PYIIABAHETO
HA KOXEPEHTHOCTTA.

4. Tps6ea 12 e BBHIMOXKHO 13 C& NMOJUIONKH CHCTEMATa HA KOHTPOJIMpAHA
[OC/IEI0RATENHOCT OT YHUTApHM TpaHcPopMauun. BeuykH KBAHTOBHU ANTOPUTMHE Ce
npescTABAT KATO TAKHUBA [OC/IEOBATE/IHOCTH. Tpaucthopmaunuure Tpabra 1a AeficTBAT
HA OmpeieNeHu ABOikM KIOGUTOBE WA HA JPYTH Majiki rpynu ot xrobutope.
KBaHTOBHTE JIOFHUECKH FefiTOBE NPEeiU3BUKBAT 0OBBLP3BAHE MEX Y KIOGUTOBETE.

5. Ila 6bj1e BBL3MOXHO HA CE MOAJIOKM CHCTEMATA HA U3MEDPBAaHHSI B CLOTBETCTBHE
¢ KBAHTOBATA MEXaHHKA.

Tasn Gopmynuposka e Ha [lu BunueHuo, oT IBM s CAIIL

5.5. Camyjupade 4a Jpyrd KBanTOROMEXalHIIN CHCTEMH.

TT'LpBOTO MPEATIOKEHO MPUIOKEHHE HA KBAHTOBHTE KOMIIIOTPH Beie 33 eAHH KIAC
sajavu BbB (Qusmkata: npes 1982 r. Puuapx QGaifigMag H3Ka3a NPEIosIoKeHHeTo, 4
KBAHTOBHTE KOMITIOTPH Guxa GHmu MHOTO mMO-eQHKACHH OT KJIACHHYECKHTE KOMIOTPH
IIPH 32449H 33 CHMYJIHPAHe HA APYrH KBAHTOBH CHCTEMH. CHMYMPAHETO HA KBAHTOBH
cucTemy, HanpuMep o MeTona Morte Kapiio e TpyAHa 33a4a, KOATO H3HCKEA MHOTO
KOMIIOTBPHO Bpeme. OcHOBHUAT npobnem e B TOBA, 4€ E[HA KBAATOBA cuctema ¢ N

creneny Ha cpobona, saema XunbepToBO NPOCTPAHCTBO C FOJICMHHA MOHE 2N (camo .

3AMMCHT HA CHCTOSHHETO HA KBAHTOBATA CHCTEMA M3HCKBA EKCHOHEHUIMAJIHO TOJIAMO
IPOCTPAHCTBO HA KIACHYECKH KOMIIOTED), @ NPOCAESAIBAHETO HA TOBA CLCTOSHUE BHE
BPEMETO H3MCKBA €KCTIOHEHTH HA MATPHUM € PA3MEPHOCT 2N. B peaynrtaT Ha TOBA,
HAIpHMeEp NPOCIelsBAHETO HA PASBUTHETO BB BPEMETO HA KBAHTOBA cuctema ot 40
CTIMHA € IPAKTHYECKH HEBB3MOXKHO HA ChbBPEMEHHUTE KOMITIOTPH, & ChIIO 1 HA KOMITIOT -
pu ot 6mskoTo Guaeme. Ipes 1996 . Jloiin nokasa, ue npeanoaoxkenneTo Ha GaiiHMan
e GHJI0 NPABMJIHO: KBAHTOBUTE KOMIIKOTPY MOraT Ia (yHKIMOHHPAT KATO YHHBEPCAJIHY
KBAHTOBH CHMYJATOPH, H3BHPIIBAIIN AHANONOBH KBAHTOBM CHMYJAUHA HA BOAKA
KBAHTOBA CHCTEMA, KOATO €BOJIKOHPA UPe3 JIOKAJHH p3auMoeiicTeid. Brocnencrene
Te3u pesynTaTn 6Axa NPUIOKEHH BBPXY ()epMAOHHM CHCTEMH, CIIHHOBH CTBKNA, 34
ATOMHM ¥ MOJIEXYJTHH BHIHOBM (YHKLHH M CNIEKTPH 1 BbB KBAHTOBHA Xa0C: NPH TAKHBA
CHOTEMHM eIiH KBAHTOB KOMIIKOTBD © HAKOJIKO AECeTKH krobura, 61 MOI'LJT IO NPHHIUI

3 3

Cemsm na pusukama - 3/99




1A H3BLPIIKN 0-TOYHH CHMYJIAINA OTKOJKOTO ChbBPEMEHHHTE KJIACHYECKH KOMIIFOTPH.

IMpes 1998 r. [lefisun Kopu Hanpasy excOepHMEHTANHA JEMOHCTpaunus 3a
BB3MOXHOCTHTE HA KBAHTOBATA CHMYJALHA: U3MONSBAHKH METOMHTE HA AAPEHH
MATHHTEH PE30HAHC, TOH Hakapa exHa mpoBa oT kanuues IYOPUI, ChABPXKAIIA
npubmuzarenso 1012 cnuua, 2 U3BBLPUIM KBAHTOBA CHMYJIALUA HA COMHOBA CHCTEMa
C nayicuyHy CHPIH’CIJJ'!HH BBRHMOHGX‘;ICTBPHI, KaKBaTO HE € H3BECTHO A CBLINECTBYBA B
npupojata. Manonssalike To3W kBaHTOB cumyqarop, Kopu npoBene KBaHTOBO

HNpecMATAHE HA CKODOCTTA Ha ,LU/I(bySHH Ha U3KyCTBEHATA cucTeMa u IIOJIYYH pesynrar .

B CBIVIACHE C OLEHKATA, HAIIPABEHA 10 NPHUOMIKEHHETO HA NOJIYKJIACHIECKOTO CPENHO
noJie. 3a [a ce H3BBLPIIA ChIOTO NPECMATAHE HA KIACHYECKH KOMIIOTHD, IIele 1A e
HeoBX0MM KOMIHOTHP ¢ noHe 2 Ha crenen 102 enemenTa - YHC10, MHOTO MO-TOJIAMO
oT 6p0ﬂ Ha €JIEMEHTapHUTE YaCcTHIH BBB BeenenaTa.

- MeTtonrr Ha Kopu He e NpHAOXKUM 30 CUMYJIHPaHEe Ha MPOU3BOJIHU KBAHTOBH
cHcTemH, 06aue MOXE [1a Ce HANON3Ba 32 H3C/IEABARE HA 3HAYMTENEH Habop OT cucremu.
Korato ctane Bp3MOXHO a2 6BbAAT KOHCTPYHPAHH “YHHBEPCAJHH” KBAHTOBY KOMIIOTPY
¢ nosede OT 0k0Ji0 30 OuTa, NPECMATAHUATA HA CROCTRATA HA KBAHTOBHTE CHCTEMH ¢
KBAHTOBH KOMMIOTPH L€ CTAHAT MO-TOYHH, OTKOJIKOTO C KJIaCHYECKH yCTpOﬁCTBﬂ.

6. Kpanrosa nekoxcpen'moc'r
6.1. KakBo e nexoxepesrHoct?

TIo NpHHIAN HHE 3HAEM KaK 2 TOCTPOMM KBAHTOBHA KOMMIOTHP. Moxem ma
32T0YHEM C NPOCTH KBAHTOBM JIOTHIECKH I'eliTOBE M A Ce OmdTame Oa T oBeNHHuM B
kBaHTOBYU BepurH. Obaue, BLPBEHkY N0 TO3H ITET, MHOTO CKOPO L€ BE3HMKHAT CEPHO3HI
npakTeuecku npobnemy. OCBeH TEXHUYECKHTE TPYAHOCTH, NPOMITHUALIN OT paBoTaTa
HA HHBO OTHEJIHH ATOMH W OTAENHH (OTOHH, €lHA OT Hal-CEePHO3HHTE MpPEUKH &
KBAHTOBATA JEKOXEPEHTHOCT. AKO CHCTEMATa He € H/EAJHO M30JIHPAHA OT OKOJHATA
Cpeaa, KBAHTOBATA AHHAMUKA HA BBHIIHATA ANAPATYDA CBILO Lie OKAXE BIIMAHUE BhHDXY
neiicteueTo Ha KK. B pesynraT Ha TOBA eBOJUONMATA HA KOMIIOTBPA LIE CTAHE
HEYHUTapila, THil kaTo TOi HAMA Ia Gbie saTBOpena cucTeMa. Y Hail-MATKOTO BHHIIHO
cMylieHye (HANpUMEpP TOMNMHHO MW CBETIIHHHO) MOXE 1A HAPYINH PABHOBECHETO HA
KBAHTOBHTE CHCTOAHUA, KOUTO CHXPAHABAT MH(DOPMANMATA, M TOBA INE NMPOBAJH
u3uncsenneTo. Jaxe caMuAT NPOLEC HA W3MEpBaHe HA CLCTOAHMETO HA eJuH KIoGUT
MOXe [la paspylid KOXepeHTHOCTTa. Beme nokasano, we uekoxepémnocwa BOJAM 10
CKCTIOHEHUHMANIHO HAPACTBaHe Ha Gpost Ha rpelkuTe ¢ ysenuuapane 06eMa HA BXOMHHTE
Aanuy. TakbB eAHH KBAHTOB aTOPHTLM HE MOXE BEYE Ja Ce CMATA 3 e()MKACEH, KOJIKOTO
1 ¢j1abo fa e B3auMOJeHCTBHETO C OKOJIHATA Cpela.

KnacnyeckoTo npecMaTane ceaBa eQHO3HAYHO ACHHHMDPAH [IBT BLB BPEMETO OT
Havanoto no kpad. I1pun KK npecmaTaneTo Moxke fa ce pask/IOHM HA HAKOJKO ITETH,
KOUTO MO NpPHHNHANA HA CYNEPNO3HUHATA A4 €BOJNIOHPAT HAPAJIESIHO BHB BPEMETO.

Tesu II'ETMIIA OTHOBO C€ Che8HHUHABAT B Kpasa T KATO BCEKH OT TSIX UMA onpe,ueneﬂa .

hasa, Te morat ma uurepdepupar KOHCTPYKTHBHO WIH AECTPYKTUBHO. 3aryfara Ha
fasona KOXEPEHTHOCT e Hapywu uHTepdepennuita. Ilopanu ToBa e HeoGXxogUMO

BPEMETO 32 KOXEPEHTHOCT T, 1A HAJBHIIABA BPEMETO 32 ﬂpeCMﬂTdHeTO [TocTeneHHAAT

’.

222 Clemsm na pusukama -3/99

HANDEN'BK B EKCTIEPHMEHTAJHATA DeaH3alus Ce H3pa3sna B yReluuapane Ha T¢. Mu-
HHMAJIHOTO BpeMe, HeoBXOAMMO 33 H3I'LIHEHNe Ha eMH KBaHTOB reifT, ce 00o3nayapa
C 1S ¥ C& HAPHMHYA YACOBHUKOB HMKBJA. To € paBHO Ha BpeMeTo, HeoOXOMUMO 33 mpe-
XKBBPNAHE HA eNUd KIOGUT, B ce ouenssa ¢ popmynarta 1, = HA(E), xpaeto A(E) e xa-
PAKTEPHOTO eHEepPreTHYHO pasuenBaHe B CUCTeMaTa ¢ [Be HEBA. CHOTHOLICHHETO M
= 1./1s € papfio HA MakCHMaNHHA BB3IMOXKeH Gpoil cThuku B enun KK, msmonssai
Te3n kroburtoae. .

B TabnunaTa ca AajeHH XapakTEepHUTe BpeMeRa (B CeKyHIH) 3@ Pa3/IiuHy CHCTEMH
¢ JiBe HHBA, KOUTO OGuxa MOIIH Ja CJTYXaT KaTo kBaHTOBH Ourtose.

Kroburose T, T, m
Enexktponu: GaAs 10" 100 | 10°
EnekTpoHu: Au 10 [ 10° 10¢
3axpaHaTH HOHHK 10 101 10
OnTHYHA MUKPOKYXMHA : 10 107 10°
EnexTpoHeH cnvH 107 103 10¢
'EnexkTpoHHA KBaHTOBA TOYKa 10 107 103
SlapeH cnuH 107 10¢ 107

6.2. Kpantoso Kopurnpane Ha rpelikure.

KBaHTOBOTO KOpHUrHpaHe Ha rpeikute mokassa kak KK moxe ga npeonosnee
CMYILIEHHATA, HABALIH OT OGKDPBHXABAMATA CPENa, M KAk Ja Ce cupaBime € MaJiko
HenpaBUJIHH KBAHTOBO refitoBu onepanmu. To Geme Gopmyimparo mpes 1995 r. o1
[Mutsp Ilop u Hesapucumo oT Anapio Cruiie, oT Yuusepcurera Okcdopa. Te
IPe/II0NIXA NPOrPAMM 33 KOPHTHpPAHE Ha rPeilikuTe, KOUTO NO3BOABAT Ja C& H3BBPIIN
(hH3MYeH MPOLeC, NO-PAHO CMATAH 34 HEBBL3MOXKEH. A IMEHHO, e)HO OGO KBAHTOBO
CBCTOSHHEE MOYeE MIEAJHO A Ce BH3CTAHOBM, KOMIEHCHpaiika Aopu Heobparumu
PENAKCANAOHHY TPOUECH KATO CIOHTAHHOTO M3JIBUBAHE. ITo BpeMe Ha egHO IBITO
OpecMATaHEe ¢ KOPHIHPAHE HA TPEHIKMTE, W3NOJ3BAHKA HEBJIMACIIH CE OT rPeixuTe
METO/(H, BCEKH KIOBHT B KOMIIOTBDPA MOXE 1a Ce PA3NAAHE MIJMOHM II'BTH ¥ BCE MaK
KOXEPEHTHOCTTA HA kBaHTOBaTa MHpopManmsa na Gbie sanasesa. Bowwaxn omepanu,
H3BBLPIIBALUE KOPEKIMH HA IPEelKUTe, MOraT a ce peaNM3upaT 10 TAKLE HAYMH, 4e
Ja IPEeMaxBaT [0BeYe CMYMICHHA, OTKOJKOTO CAMUTE T€ NPEAUIBUKBAT.

Taszu BaXHa uHed € BCPHIIHOCT pocTta npocTa: HEI/ISBECTHOTO CBHCTOSIHAE HA

CHCTEMATA C (B HUBA CE 3aKOJMPA B €1HO OBBBLP3AHO CHCTOSNHHE OT HAKOJKO KiOGHTa,
Hopu uako# (HensBecTen) kOOHT Ja GbAe DOBPENEH MO KAKBBTO W A4 € HATHH,
I'bPBOHAYANHOTO CHCTOSHHE MOXKE HASATHO 14 Obae Bb3cTanoBeHo. Hukakpa vact
OT MBEQOPMALHATA B U'bPBOHAYATHOTO CLCTOAHME HE € JIOKAJIM3MPAHA B KOJA. Io
TAKbB HAYHUH CHCTOAHHETO MOXe Ja 6’1:113 3a0IHTEHO Cpenxy B’I:S,[IEI/ICTBI’ISITB. IrIllBﬂH.II/I
OT OKOJIHATa cpela, ako T nencma'r Ha JIOKaJIeH NPHHOHBI.

KopurupaseTo Ha rpeikuTe g3HCKBa OT JECETOKPATHO [0 CTOKPATHO yBeJIHUEHHE
" ga 6pos Ha xiobGurosere B eaud KK ¥ xuiaid JOMBIHATEIHE KBAHTOBH refiTope, HO
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3aTOBA ITBK TO CJIYXKH 34 IPEOJOJIsABAHE HA MHOIO Texbk npobsem. B MomenTta ce
HPOYUBA eJIHA H3KJIXOUUTENHA BB3MOXHOCT. AKO CTENEHTA Ha rpemmkuTe (NpeIn3BUKARY
OT B3aHMONEHCTBHETO ChC CPENATA, KAKTO H OT HETOUHOCTH B U3M'BJIHEHHETO Ha
YHHTAPHHUTE TpaHchOpMalku) He NPEBHLIABA ONpeleeHa CTOWHOCT, TOraBa e
'BB3MOXKHO Ch3naBaneTo HA Hagekand, KK cne nHeorpanuven o0xsar M ycroifuusoer,
To3u npar Ha crenenta Ha rpemxuTe 3a Hagex uute KK 3acera e MHOro HHCEK, OKOJI0
10 3a kI06UT 32 YACOBHHKOB IHKBJL.

7. ExcllepiMenTLIA Pean3ausn
OCHOBHOTO NpeAU3BUKATENICTBO B MOMEHTA He e Kak Ja ce noctpou KK, a xax ga
Cé NpeMHHE OT eKCHEDUMEHTH, B KOHUTO ce HAGII0NAaBAT KBAHTOBH ABJIEHHUSA, KHM
EKCNEePUMEHTH, B KOUTO Te3M ABJeHuA MoraT fAa ce xoutpoaupar. KK eraroupa
NPHTOTBARETO, 06PaGOTBAHETO, KOXEPEHTHATA EBOJIIONMA M M3IMEPBAHETO HA YUCTH
KBAHTOBH CBCTOAHIS.

7.1. Cuctemu ¢ Marsk 6poit crenenu Ha csoGona.

JiuneiinuTe HOHHM YJIOBKH Ca 6J1HA OT HAli-06EIABALINTE BH3MOKHOCTH 32 PEASTH3ALHA
Ha KK. OCHOBHOTO CHCTOsIHHME HA eiuH HOH MOXe 1a MPeNCTAaB/ISIBA JIOrHUECKA 0,a
HAKOE APYro Bb30YneHo cheTosHKe yoruyecka 1. [TpexomuTe Mexay JBeTe HUBA MOTAT
Ad C& HHIAYNUPAT OT JIa3epeH UMIYJC CbC ONpPEJENeH HHTEH3UTET, NPOABIKHTEIHOCT i
uecToTa. FlowuTe Ce HAMMPAT BHB BAKYYM H CA PA3NONONKEHH B peauua. Te ce NOJLITBPXAT
OT eNeKTPOMATHUTHY NONETA ¢ NOAXOAALIA KOHQUIYPALHA H Ce OXNaXIAT OO MHKPO-
KensunoBn TemnepaTypu 4pes cHCTeMa OT HAKOJKO JasepHH Jbua. MoHuTe
B3AUMOJIEHCTBAT NOMesk Iy o, obMersiiky Bubpannonna eneprus. Boekn ion moxe 1a
6bie KOHTPOJINPAH MHAMBHAYANHO C TMOIXOLALLO (oxycupan u monsApu3Mpad naseped
Y. XniGepToBOTO NPOCTPAHCTBO & ChCTABEHO OT EHEPreTHIHITE HUBA HA A30JTUPAHUTE
HOHM TUIIOC ()OHOHHUTE MOIHM HA BCHUKH HOHHM B YIOBKATA. Bpemero na xoxepenTHOCT
HA HOHHHTE HUBA € HeU3MEPHMO B0, ®OHOHHHTE BPEMEHA HA -XKHBOT A NOCTATBYHO
Abyrd. KBaHTOBUTE refiToBe MOraT [a Ce M3BBPIIBAT C MHOIO BHOOKA TOYHOCT upes
METOJUTE HA JIA3ePHATA CHEKTPOCKOIUA.

Ipes 1995 r. Mraacuo Mupax u ITerep Loaep or Yuupepcurera 8 Uncbpyk, nokasa-
Xa Kak Moxe na ce peanusupa koutponupana-HE onepauus. ITpes nocnenuure nakonko
ronunu rpymata Ha Kpucrodwp Mbupoy u Jleiipun Vaitunenn ot NIST B Bonnsp
CAIll, yobBBpIIEHCTRAXA TE3M METOIM. ‘

ITpu excnepumenTy B KBAHTOBO-EJlEXTPOUHAMUYNH KYXUHH MOXe [Ia C& IIOCTHUTHE
CHIHO B3AHMONEHCTBHE MEXIY OTHENICH aTOM MJIH HOH M eJAMHUYEH MOJ Ha
CJIEKTPOMarHATHOTO MOJe B KyxHHaTa. Toea B3aumOAeRCTBHE MOXKe N2 Ce W3MOJI3BA 33
TpUNAraHe Ha KBAHTOBH TCATOBE MEXAy HONEBUS MOJ H HOHA, NIO3BOJABANKH 110 TAKHE
HAUHMH NPEHACAHETO HA KBAHTOBA WH()OPMAUHA MEXIY PasieNeHH HOHHH YJIOBKA ©
TNIOMOIUTA HA ONTHYHH KyXMHH H Bilakea. Bonermu rpymu ca Cepsx Xapow u JKan-Mumen

Paiimon or Ecole Normale Superieure p IMapwx u xHesaswcumo B Caltech, [Tacasena.

7.2. MaKkpoCKonH4HY cUCTeMH.

Ipes 1997 r. ot H. Tapmendenn u . Uyanr or MIT u HesapHCHMO ot JI. Képu, A.

®amu u T Xehzba ot Xapsapn, 6eme NPEeIOKEH ¢IUH HAMBIHO PA3JTHYEH OUXOX

224 . | Cbemsm na pusukama -8/99

_ Haykama

kbpM peanuzanmsTa va KK. Tlpr To31 nogxon ce U3MO/I3BAT MHKDOCKONMYHE IPYIH OT
UASHTHYHA NO3HATH MOJIEKY/IH B TEYHOCT, BMECTO HM30JIMPAHH KBAHTOBM UYACTHUIIH.
M3BECTHO KONMYECTBO AAPEHH CIMHOBE B TE3U MOJNEKYJH CIYXKAT KaTo krobutose. Te
ce ynpasjsaBat ¢ Metoaute Ha monepHata AMP cnextpockonun. ChouH-crIMHOBUTE
B3aMMOJEHCTBHUS BOAAT A0 06BbP3BaHe HA KiOGHTOBETE HA BCAka Mosekyna. Bracs ce
nepTypbauus B MATPUUATA HA IUTETHOCTTA Ha cHcTeMaTa. TH M3NBLAHABA ponATa HA
HHCKOPA3MEPHO e(eXTHBHO YHCTO ChCTOAHUE. BXOJHHTE NAHHH Ca HAYAJHOTO ChCTOA-
HHe Ha cnuHoBeTe. PanuouecToTHHTe HMIYJICH H3BBPLIBAT YHHTAPHH TpaHCHOpMAaMH
BbPXY CHMHOBATA CHCTEMA, M TOBA € CAMOTO n3umcjenne. Tosn mMoaen ce pasnuyana
or (o6monpuerns) KK camo no Toea, e B pe3yNTaT Ha H3MEPBAHETO CE MONYYaBA
MATEMATHYECKH CpellHaTa CTOHHOCT Ha enHAa mabnrojaemMa, a He HelHA CJiyyaiina
cobcrBena croiiHocT. Haft-ronsaMoTo npesuMcTBo Ha TO3H MOAXOH €, Y€ MOPaJH
3HAYMTEIIHOTO KONHYECTBO M3JMILUHKM CTeNeHH Ha cBOGOAA, BL3HHKBAIIM B PE3YSITAT
HA HANHYMETQ HA rojaMa Trpyna MIEeHTHYHH KOMHS HA CHCTEMATA, CMYIEHUATA OT
OKOJIHATA CPEefa WIH HAPOYHHTE W3MEPBAHHA, OKA3BAT MHOr0 cnabo BAUAHWE BBPXY
CBCTOSAHHETO HA KOMIIOTHPA M NOPall TOBA JAEKOXEPEHTHOCTTA HE € OT 3HAYUCHHE.
Nma npe excnepumentasuu rpymu (M. Yyanr u H. Tependpens u wesasucumo /.

Joxoynce u A. Exepr ot LlesThpa no KBaHTOBY KOMITIOTPH B YHuBepcuTeTa B Oxchopi),

KOHTO €a H3IIBJHHJIA anroputbhma Ha [Jloiiu, a Hackopo u amroputbma Ha I'poBBD, C©
nBa ¥ TpH krobuTa. Ho cnopen ceBpeMeHHNTE TEOPETHYHH npeackasanus, Takbe KK
He Moxe Ja 6bae mocTpoed ¢ noseve oT 6 - 8 krobura. ‘

8. 3axmouenne

*  Axo maxora 6ugaT nocrpoenu ronemn KK, Te mie ce H3MOM3BAT CaAMO 32 TAKHBA
3aJa4H, KOUTO M3UCKBAT KBAHTOBA 06paboTka Ha muoOpManuUATA.

* KBAaHTOBOTO KOpPII‘PIpH.H‘e HA PpelIKMTE [OoKA3a KaK 14 Ce OPEO]ONIesT Hai-
rojiemuTe npedky npu ce3nasadero na KK, Taka ye peue aama nakaxken hyHAaMEHTAITHE
ApryMeHTH cpelly npakTHyeckata peanusanus Ha KK, :

* Mueure Ha xjacdueckaTa HHGOPMALHMOHHA TEOPHS €A B CbINIACHE C KBAHTOBATA
MEXaQHUKA.

* KpauToBata MHGOPMALHA € HE3aBHCHMA OT XAPAKTEPHCTHKATE HA KBAHTOBATA
cHoTeMa, KOATO CHAYXKH 332 HEHHOTO 3arOMHAHE.

* OBLONPUeTOTO CXBAIARE 33 HHpopManus TpabGpa aa ce npomenu. OCHOBHUTE
MOJIOKEHHS Ha KOMIFOT'bPHATA Hayka TpaOsa na 6nuaT npehopMyAHpAHE, H3XOXKAANKN
OT OPHHIMIHTE HA KBAHTOBATA (U3MKA, BMECTO MATEMATHKATA.

* Hanpensxer B obnactra Ha KK Bogw 4o peauna GPHIIOKEHUA, KATO KBAHTOBH
Komyﬂnxaunn,‘Kpnmorpa(bpm u kommoTtpu. OT apyra crpana, Toil JonpuHacs 3a mo-

n06po u no-xwiaboko pasbupane HA MHOrO (yHIAMEHTAJIHH NOHATHSA OT KBAHTOBATA

TEOPHA W CBETA Ha (IJHBI/IK‘&TZI.

MpeBog om aHeaulicku ; Ceetocnas Pawes - H
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TIOPTPET HA BCEJIEHATA IIPE3
TPABUTALIMOHHA JIEIIA

Bnapunnp Cypaun
"Pasbupa ce, He mMooice 0a ce HAOABAME HPAKO Oa HaAbAwOABAMe mOsa Asienue”
‘ Anbepr Altnmaiin, 1936 1,

Edexrsr na Alimmaiin. OTKIOHEHHETO HA eHH CBETIMHEH JIbY IPH NMPEMHHABAHETO
My B O6NH30CT /10 MacHBHO TAJNO € HANBJIHO OUEBHIHO fBJEHUE, aKO ce MpHEMe, Ye
CBETIIMHATA NIPENCTABIABA, IOTOK OT KOPNYCKYNIH, KAKTO TOBa Ca HOIMYCKAJHU MHOIO OT
(usumuTe npes 18-tr Bex. B Tak®B ciiyyail 3a YacTHLMTE ca BaJIMIHM -33KOHHTE HA HIO-
ToHoBaTa HebecHa MexaHuka. Msnonspaitku ru ome npes 1801 r., HemckusT ydeH 3onnsep
IpecMiTa, Ye CBEeTIMHEH JIbY OT JaJlleYHa 3Be3[ia, NpeMHHapail GNH3KO 10 MOBLPXHOCTTa
Ha CnvHuero, Tpabpa ga ce otkionn Ha 0,87 vrosn cexynmu. Ho ckopo chiiel Tosa,
‘Grarojiapenne Ha onutuTe Ha @peHes, BLE QUIHKATA Ce YTBHPKIABA BHIHOBATA TEOPHS
Ha CBEWIMHATA, N myOnmkamusTa Ha 3o/OHep e HambiHo 3abpasena. Exsa npes 1915 r,
Ch3faBaiiki oblIaTa TEOpHA Ha OTHOCHTENHOCTTA, AnbepT AMHINANH HAHOBO MpecMATa
OTKIIOHEHHETO Ha CBETIHHATA B I'PaBUTALHOHHOTO noste Ha CITBHIETO - HO Cera B PaMKHTe
Ha HoBaTa Teopwsd, W NOy4aBa OBoHHO No-roxaMa crofiHocT: 1,75 BrioBd cexyHoM. Tasy
pazmuka cTaBa M e[HH OT TeCTOBETEe 33 HOBATAa TEOPHsA Ha IPaBHTALMATA.

OuaksanuaT oT AflHmalin edekT e noTebpaed EXCHEPHMEHTAIHO NPE3 1919 T.
ToraBa, Mo Bpeme Ha I'LJIHO CIBHYEBO 3aThMHEHHE, aCTPOHOMHUHYHA eKCIEeIHLUHUs NOx
pbKOBOACTBOTO Ha ApThp ERMHITEH onpenelis, ue u306paXeHHATA HA 3BE3AM, BAIUMH
61130 10 Kpas Ha CJ'BHYEBUA ONCK, Ca M3MECTEHH Majko COpPAMO CBOMTEe OBHKHOBEHH
MecTa BBpXy HebGecmata chepa. Vskpusspalixn cseTnHEEUTe nAbud, CIBHOETO
OTMECTBA TEXHHTE 06pPa3n ¢ OHA3H HUIIOKHA CTOHHOCT, KOATO NMPEACKa3sa TeOpUATA

Ha AJiHIIa#lH B KOATO - 3a HEroBO LUACTHE, ACTPOHOMHTE C JlereHaTa 3a TIXHATA
“acTpOHOMHUUHA TOYHOCT” MOraT fa m3Mepsat. Tosu edekT ¢ enpa sabenexuM ¢ Haii-
YYBCTBUTEJIHUTE 33 BPEMETO CH Ype[H H HUKOH He e 04akpaJ, ue TOBa efBa JOJIOBHMO
sABJIeHNe HsKOTa IMe MOPOJH BaXKHa HAYYHA METOIMKA.

I'pasuraumonna Jema. Ho acrporomuTe Beue ca 0ObpHANU BHUMAaHHe Ha edekTa

Ha ANHWAHH: MACHBHO TANO OTKJIOHSBA CBeTJInHHnTe J'bYH KaTo OOEKTHB HA TENecKol
- 7O [OCOKA Ha onTH4HATa o¢. ClIeJ0BATENHO, HAKBIE laned, puuTe TPsbsa Oa ce
cxbupat B okyca. HaucTuHa pascTosHHATA ca rojemu: Haii-Gimskata no CreHOETO
Touka Ha Qokyc Tpsabpa ma 6bae oxoso 550 nrTu mo-mamed oT 3emsATa. Bnpoqu,
rojeMHuTe pa3CTOAHUA HE IUIAlIAT ACTPOHOMMTE, 3a KOUTO “jafopaTopHaTa maca” €
nenuaT HeobATeH KOCcMoc. 3aToBa M aHIIHYAHKTE O Jlomx v A, EnunarToH, ome npes
1919-1920 ropwmua, pasmexiaT cBoiicTBaTa Ha “rpaBHTALHOHHATA Jema”, Ge3 ma
HOCTHTHAT 10 ONTHMMCTHYHH H3BOIH. ‘

TpynHo e na cu mpencTaBHM, Ye B OHe3W roAMHH B PycHst Hskoil 6M MOFBLN fa ce
Pa3BLIHYBA OT TaKOBA EK30THYHO ABJCHHE, 0fadve To3m npolbieM ce pasmiexia mpes
1924 1. oT 3HAMeHUTH neTepbypreku podecop no dusika Opect Jlauunosmnd XBoJICOH.
Ilpes 1935 r. neHHUHrpafickUAT acTpOHOM [appann Agpuanosuy Tuxop uW3Hacs JEKIUR
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3a “rpaBuTalioHHuTe e’ B Jleannrpan u [ynkoso, a npes 1938 r. nyGaHKyBa CTATHS
3a Tax B cn. “Tlpupoma”. BnpoueM, no Tosa BpeMe MHTEPECET KbM FpABUTALMOHHHUTE
Jemu Beve e oTwymsan. Cam AfiHmaiin nyGnukysa chobierue B “Sience”, oT6endspaiixi,

KaKTO TOBa € UATHPaHO B MO‘TOTO Ha HapaTa cTaTus, JOCTa NeCUMHCTHYHHTE I1epPCIIeK-

TUBH 3a NPaKTHYECKOTO U3fIOJI3BaHe Ha Te3n “nemnu”. [To-wbcHUTE paboOTH MOKA3BaT, 4e
CHTYALlHATA € MO-MpavHa, OTKOJKOTO ¢H MHcan AifHinaiiu: Besko oTknoHenue Ha (op-
MaTa Ha 3Be3flaTa OT MAeanHata cdepa, NpHYHHEHO HATpHMeED ot HelfHOTO BBPTEHE,
caMo 3aTpY[HsARa HAONIONABAHETO HA TAKLE eexT.

KazaHo Half-o6mo, eQekTsr Ha rpaBHTanMOHHa Jelia MoXe [a ce 3abelexH o
xapakTeprus ofpas Ha HaMHpAaIl ce 3al] Hero NajieueH H3TOuHMK. Ako Habmomarenst e
PAsIIoNOXEH TOYHO 110 ONTHYHATA OC Ha €HA WIOeajiHa Jiellla, TO HErOBHAT o0pas H3mexaa
KaTO APPK OPBCTEH, U3BECTEH cera oA HasBanueTo “npboren wa Afdmafin”. Korarto
obaue HaOMOJATENAT € OTMECTEH BCTPaHH OT OCTA, NPLCTEHEr Ce pasfeli Ha JBe JABI'H,
KaTO eJHaTa OT TAX ce npuOmKaBa KbM LIEHThpA HA JleliaTa, a ApyraTa ce OTHAjedaBa H
ce NpeBpbINa B HeU3KpHBeH of6pa3 Ha W3TOYHHKA. AKO I'BK IPaBHTAIHOHHOTO NOJie HA
H3TOYHHKA He e HIOealHo ctepHUHO, o0pasbr ce YOAOXKHABA 3HAYUTENIHO H ce “pasmmisBa”
HA MHOTO HaCTH; PA3MO3HABAHETO B TSX HA rPABMTALMOHHMSA e(eKT CTaBa ChBCEM TPYIHO.

He no-manko BaXXHO e M TOBa, 4e caMaTa 3Be3[la-Jiella B TO3H ciyvail € MolleH

HM3TOMHHMK Ha CBeTIHHa, koiiTo € pasmonoxeH MHOro no-6iuso no Habnropatens oT
n3obpassiBadud oT Hero obexr. OcnemuTeNHoTO AeHCTBUE HA TaKaBa JiEa MOXe Ia
Obe MpeofoJISHO caMo B cilydyas, KOTaTo T CaMaTa 3Ha4dUTeJHO YCHIIBA SpKOCTTA HA
obpasa Ha u3TOuHHKa. ToBa MO UPHHIHN € Bh3MOXHO, HO CAMO B OH3H KOHKPETEH
MOMEHT, KOraTo HaG/ioJaTeNIAT € pasnojloied TOYHO MO ONTHYHATA OC HA Jlelara.
Ha ce nonague Ha TakbB MOMEHT clydalino, HamMupalikd ce Ha MLTYBAaI(aTa B
TIPOCTPAHCTBOTO INaHeTa 3eMs, € TBBLPHAE MAaJKO BEPOATHO.
' Ho xboe ca peannute o6ekTH, KOUTO MOraT Aa WrpasT pojiiTa Ha nonobHH neruu?
HawmeTro CapHLe e paznoiokedo MHOro GJM3KO OO HAC B H3KPHBEHHTE JIBYH HE ce
(oxycupat BbpXy 3emaTa. A mbK Hali-GIMIKHTE 3BE3 M CA TONKOBA [aliey, 4e pasMepuTe
Ha npbeTeHa Ha ARHINANH okollo TaX TpAOBa na OLOAT CTOTHH YACTH OT BIIOBAaTA
cekyuna. M1 To camo B ciydail, Ye HH ¢ NPOBLPBANO W 3al Takasa 3BE3la C& e CKPHI
HAAKkoH aApwk HaTouHHK. [Io BpeMero Ha AjiHmalA# rogsMa 49acT OT aCTPOHOMHTE Ca
Bb3OpHEMaJlH UAEATa 34 ThpCeHe HA TAKOBA TEOPETHYHO npencxmaﬂne KaTo JIYKC U
HanpasHo ryfeHe Ha BpeMe.

Koemniueexute mupaxu. Hamupa ce Bee mak eOHH MJIaJl yueH, KoiTo npuema naesTa
33 KOCMHYECKa Jiela Hambino cepuosHo. Toea e mwBeiinapckuaT acrposom ®pun Lpukn
(1898 - 1974), npekapai no-ronsmaTa YacT oT xueoTa o B CAI, B Kanudopruitckns
Texuonoruved wgcTutyt. IIpes 1937 r. Toil uskasea upgesTa, 4e H3KPHUBABAHE HA
CBETIIMHUTE JbuM Moxe na Obje MpHYMHEHO HEe camMo OT efHa 3Be3]a, HO ¥ OT Ipyma
3Besi. Hanpumep msiNa ralakTHKa WM Jake CUFAHTCKO HATPYIBAHE HA [ajlaKTHKH.
Tlo ToBa Bpeme LlBukm o6MuCAS kak MOXe fa Gbje H3MEPEHO MacaTa HA TaKOBa

HATpYIBAHE Ha TajfiakTHKH, ¥ pasdupa Ue WIKPUBABAHETO Ha CBETNHHHHI J'bY MOXE
Ja Opne nojpxonsin MHAWKATOD 33 TOBa.

W306mo, Opun [suke e OHJI YyOUBHTEIHO MHOLOCTpaHeH H IO OBHT yueH: Toil
NpPaBH MHOXECTBO HpeNckasaHus, 9acT OT KOMTO Ge HOTBBPXAARAT OMEe AOKATO & JKHB.
Hanpumep Toii npenckassa, 4e NpH B3IPUBABAHEe HAa eHa CBPBXHOBA Tpsadsa Aa ce poln
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HEeyTpOHHA 3Be34a H KbM Kpas Ha WelceTTe FOAMHE CTaBa CBUIETEN! HA OTKPHBAHETO
Ha HEyTPOHHMTE 3Re3[M Ha MACTOTO Ha M3byxHamu cBpbXxHOBH. Ho mpenckasadoro ot
Hero OTKJIOHeHYEe Ha CBETIHHHHA N'b9 OT rajlakTHKa 3a NpbLB OBT € 3abensszaHo egsa
npes 1979 r. or rpyna aHmHickH U aMEPHKAHCKH aCTPOHOMH. YCTAHOBSABANKH Clyyaiino
JBoeH o6pa3 Ha kBasap, Te o0fScHABAT HaGJIODaBAHOTO ABJEHHETO ¢ eeKTa Ha
TpaBHTAllHOHHA Jielia, poJisiTa Ha KOATO C€ OKa3ano, 4ye MU3NbJAHABA C¢OHA eJIHIITHYLa
rajakTHKa.

AKO B HAYAJIOTO HA TO3M BEK OTKJIOHEHHETO HA CBETIIMHEH JTbY B MOJIe HA NPHTEDIAHE
e 6wio eapa 3abenexuMo, TO KbM Kpas My Tosu e(ekT ce NpPEBPDBINA B MOIIeH
HHCTPYMEHT Ha acTpOoHoMuTe. J{Hec ¢ HeroBa MOMOLI C& ONMTBAT A PellaT 3arajgkaTa
Ha YepHaTa MaTepHs, o6KpLkKaBalla raJakTHKUTE W MPOSBABALIA [PABHTALUOHHO
nojie, HO SBHO He H3/ABYBAILA eJeKTPOMATHHUTHH BBIHH.

Possita Ha oTHaneweH U3TOUHNK HA W3/BYBaHe, NPEMHHABAIIY NPe3 IPABUTALMOKHATA
Jieuna, 00HKHOBEHO UrpasAT KBasapure - ofekTH C THTAHTCKa MOIIHOCT, BEpOSATHO akTHBHU
AApa Ha MJiagd 3Be3lH, a cjiefJOBaTeJITHO OT MHOro OTHalleueHy rajakTHku. Ponsta Ha
Jeila pA TOBA Ce W3NBJHABA OT no-6iu3ka OO HAC MACHBHA TFaAaKTHKA HIA UAN0
HaTPYNBaHE OT rajlaKTHKH. 3a MO-MAaJIKO OT ABE NECETHJIETHS ACTPOHOMMTE OTKPHXA
TloBeye OT ABalleceT KBajapH, HaGMONABAHA Npe3 IPABHTANHOHHH JIELH, YUHTO ofpasu
Ca CHJIHO M3KPUBEHH HJIM Jaxe pa3lelleHd B IOJIeTO Ha MACHBHHSA HO CPAaBHHTEJIHO
pexaB obekT. IMeHHO M3KpHBABAHETO Ha o6pa3a MO3BONABA HPOABABAHETO Ha edexta
HA TPABUTALMOHHATA Jlellla, BBIPEKH Ye HErOBUTE “ONTHYECKH KauecTBa” ca MHOTO jajey
OT CHBLPILICHHTE: Te HE TOJIKOBA (DOKYCHPAT J'BUMTE, KOJKOTO NPEHHAYABAT TEXHHS XO.

Kpasapure s “crasra Ha cMexa”. Axo MacHBHATA rajakTHKa OM GUia MIeaNHo

KpBIia, a KBasapsr Gu Jiexal TOYHO 3a/ Hesl, HelHUAT ToueH obpa3 61 6HA “npboTen’

Ha Afiamaiin”. OBaue rajakTHKHTe UMAT clokHa hopmMa, a KBasapuTe Morat ga Gpaar
Pa3sMIONIOXKEHH O BCAKAKBB HAYMH M 3aTOBA TEXHHTe ofpaiu cliell rpaBATALHOHHATA
yema OGHKHOBEHO NPEACTABJIABA CHCTEMA OT HAKOJNKO, B Hal-IPOCTHSA cayuaift ot nse
Gmusko pasnonoxeny nerHa. [la ce pasnuuar gsa oGpasa Ha emuH KBA3Ap OT JBata
PasMiHl BUNUMH HErOBU CBCEMla CNIOMAra TAXHATA BHCOKA AKTHBHOCT M NpPOMSHA
Ha Onacbka: ako npata ofpasza “murar” CHHXPDOHHO, 3HA4Y¥ Te [pHAAMJIEXKAT HA eHuH
H CBLL KBa3ap.

HaucTuHa nousxora egxoTo u3obpaxkeHne NOBTaps “HaMUrBaHHATA” Ha apyroTo
C M3BECTHO 3aKLCHEHHE BBB BpeMeTo. Axo ofpasuTe ca HAKONKO, TO BCEKH €IHH OT
TAX HMa CBOe BpeMe Ha 3apkika. MsMepraiixu ToBa sanwpxaHe Mexay eQHAKBHTE
HpOMEHH Ha ApKOCTTA Ha JBa o6pasa Ha kBazapa, KOETO ¢ OT MOpAJbKa HA HAKOJIKO
Mecella 10 TONMHM, JIECHO € [a Ce M3YMCIH pasjiuKaTa B JBXKHHATA Ha ITETHLIATA Ha
CBETIMHHATE JNBUM. A ako ce YAaje Ha ce onpenemu dopmata Ha rajakTHkaTa, TO 10
JANEPKARETO BLB BPEMETO MOXKE [a Ce ONpeseNd HeHHHAT HCTHHCKH pasMep.
CpaBugsaiixu ro ¢ HabnofaeMus BIIOB pasMmep Ha raNakTHKATA, JIECHO C& onpepes
PA3CTOAHHETO N0 Hes, a MO NOJOKEHHETO Ha JIMHHUTE B HEHHHA CEKTBD - cKOpocTTa
Ha oTnanevyasanero i oT Hac. W Hakpas, paspensiixu Tasu CKOPOCT HAa pPasCTOAHHETO,
4CTPOHOMHTE ONPENENAT KOHCTAHTATA Ha XbOBJ - QyHmAMeHTaNHA BeXHYMHA,
OMHCBAIIA €[Ha OT HAli-BaXHHTE XAapaKTEPHCTHKH Ha BcelleHaTa.

Ha Teopust Bcnuko e mecno, na TpakTHka TakaBa paboTa HU3MCKBA BHCOKO
CKCHOEPHUMEHTANIHO MalCTOPCTBO - NpH TOBA He camo BlaneeHe Ha TeJleckona, HO H
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M3M0J3BaHe Ha MOIHM MaTeMaTHYHW MeTOAH 3a obpaboTka Ha ofpasuTe. [Ja ce u3yun
rajakTHkaTa, Urpaeija pojis Ha rpaBUTAlMOHHA Jiellla, & MHOTO [10-GJ0XKHO, OTKOJKOTO
Aa ce yCTaHOBH HEeMHOTO M3KPHMBABAINO BIMSHWE BLPXy obpas’a Ha KBasapa 3aj Hes.
CnaboTto u3o6paxeHue Ha ralakTHKATA [I0THBA B APKATA CBETIARA HA KBA3apa, BHIPEKH
4e Mo 3eMHHU Mamabu me ca cynepciabu - He mO-ApKHM OT CHTHAJia HA HOUIHA Jamila,

sananena Ha Jlymara. :

Heorpasna rpynata na ®penepux KypSux or UbctuTyTa mo Actpodusuxa B Jluex,
Benrusa, paboteia B YOxnaTta Eeponeiicka obcepsatopus B Jla-Cuina, Ywim, uscreasa
eekTa HA rpABHTANMOHHA Jewla, cBbp3aHa ¢ keasapa HE 1104-1805. OTkionssaimaTa
CBETIMHHHTE JI'bYM rajiaktaka Oellle oTkpUTa B MH(padepBeHUs NUANa30H Ha CIEKTBHPA,
3al0TO TOYHO B TasM Yact epekTsT Ha [Jomuiep U3MeCTBa MaKCHMYMa B CHeKTbpa Ha
U3IBUBAHETO HA OTAajiedaBalllaTa ce OT Hac 3Be3fa. Kpasap ¢ uepBeHO OTMecTBaHe 2z =
2,3 ¥ pas[BoeH OT rPaBHTAIMOHHA Jema oOpas Geue oTkpuT npes 1993 r, a npes 1995 r.
HaOMIOMEHAS B ONTHYHUA JMANA30H JAN0Xa BB3MOXHOCT Mex/ay ofpashTe Ha kBasapa
pa ce sabejiexu cnab obekT o HescHa npupopa. Y epa npes 1997 r. ¢ nomomiTa Ha HOBA
TeXHHKA U MaTeMaTHYHH MeTool Ha oOpaboTka Ha ofpasu cTaHa BB3MONKHO JIA C€ H3sICHU
npupofarta Ha obekTa.

Ionyuasaiikn cepus cEuMKM B WHbpavepBeHHs AMANa30H ¥ H3NON3BANKK HOB
aJIrOPHTHM 33 OBUINABAHE HA KauecTBOTO Ha ofpasa, aCTPOHOMHTE YCIIsXa fa JOCTHTHAT
BIVIOBA pasfenuTenHa cnocobuoot or 0,27 ceKyHaH, KOATO Npeny ToBa e GHIa JOCTBLIHA
CaMo 3a KOCMHMWYHHUA TejecKon, HauCTHHA M B TosH cliydall He MOXe Oa ce PericTpupa
CHeKTHPET Ha c1afo M3IbUBAINATA TajJaKTHKa, MPUTHCHATA MEXAy ABaTa Apku ofpasa
Ha kpasapa. IToHexe i B CIIEKTHPA HA KRasapa ce BHKIAT JMHMH Ha MONTHIIAHE C YEPBEHO
oTMecTBaHe z = 1,66, HAI'BIHO OYEBHAHO ¢, Ue Te NMpPUHANIEKAT HA pasnoJoKeHATs
npen Hero rajakTika. Taka cTaBa BLIMOXKHO [la Ce ONpEeNeNH 4YepBEHOTO pPEeMECcTBAHE,
KOeTO ChOTBETCTBA Ha CKOPOCT HAa OTZaJledaBaHe OT Hac OT OKOJO ABECTa XUAALH
KHIOMETpA B GEKYH/A M Pa3sCTOAHME OT INECT O HEBET MUJIMOHA CBETIMHHHM TOIHHY.

Axo rajlakTHKaTA-jlellla HAUCTHHA Ce HAMHpA Ha TAKOBa PA3CTOSHME, 3aXbPKAHETO
BBB BPEMETO MeXJy BapHalUuTe Ha Onsichka Ha gpaTa obpasa Ha kpasapa Tpabsa 3a
6bae Tpu-ueTHpH rofHHU. V3MepBalik# TasH BeJHYUHA, ACTPOHOMHTE C€ HAISBAT Clex
HAKONKO TOAHHY CLUIECTBEHO Ja YTOUHMSAT KoHcTauTaTa Ha XbOBJ. 1o Takbe Hawuw,
CTBIIKA II0 CTbIKa, HHe ce npubnumkasaMe KbM pasragaBaHe Ha TafiHata Ha Beenerara.

OTtcweTrHeTO Ha baxTH e chino PakT. I'paBuTaANMOHHATA Jiella OBP30 Ce MpeBpbia
B paGOTeH HHCTPYMEHT B pbleTe Ha acTpodusniiuTe. Jake Moxke fa ce Kaxe - pyTHHEH
HHCTPYMEHT, 3al10TO BaxeH (kT NpEeICTABJABA He CAMO YCTaHOBABAHETO Ha edekTa
HAa TPAaBHTALHOHHATA Jewa, HO H HeroBOTO OTChCTBHME NpH HAKOH ofcToATencTsa.
Hanpumep HeoTnaBHA NpH aHANM3UpaHEe Ha NAHHWTE oT opbmTanuara ramMa-
ob6cepsaropus “KomnreH”, yuenu oT CAIl oTkpuxa xajo OT TBBPIOO H3JNbYBAHE,
ofkpBxkaBaw o HamaTa [ajakTaka. 3a HeroBoTo o0scHenue Oaxa ApeaaoKeHy HAKOJIKO
XHIIOTE3H. o

IIpenu BowMKO raMa-KBAHTHTE MOrar Oa OhAAT pPONEHH OT KOCMUHYECKH YACTHIH,
KOMTO mpu cOABCKBAHMA C ONTHYHM MM uH(paueppeHH (OTOHM UM NpenaBaT CBOATA
€Heprua, npespbulaliku rd B TBHPHAO rama-irbuedue. OKoao HAKOH TANAKTHKHA OPECIET
OT TaKuBa KBaHTM AelcTBHTeNHO ce Habiiogapa, HO 3a HamaTa [AjiakThka ce
Iipenrosara, 4¢ KOCMHYECKOTO H3JIbUBAHE € HeJOCTATBYHO.
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HMsTounuk Ha rama-xBaHTH GHXa MOIK Ja O'bAAT W HEYTPOHHHTE 3BE3AH - nyJcapure,
Ho 3a ocurypsasane Ha Habniofaem HHTEH3UTET TAXHOTO KOJNHMHYECTBO B XaJiOTO Ha

Tanakraxara Tpsabea na 6nue orpoMuo. M Tyk Ha clleHaTa ce moABABa e(peKTHT Ha

TpaBUTALKOHHATA Jlella: ako B XajoTo Ha [amakTukaTa HMa TONKOBA MHOTO HyJcapy,
TO 3aIllo Te He Ce NPOABABAT KATO IPaBHTAUHOHHM Mukposemu? ToBa e cepuoszen
aprymMeHT NPOTHB Ta3H XUNIOTE3A. '

3aToBa y4eHHTe Ca CKJIOHHH KbM N0-8K30THYHO ofsicHeHMe Ha ramMa-KOpoHaTa Ha
FanaktukaTa: BE3MOXHO e O6NAKET OT raMa-KBAHTH Ia € KOCBEHO [0Ka3aTelCcTBO 33
ChILECTBYBAHETO BBB Boenenata Ha “ckpHTa Maca” BBB BMJ HA XMOOTETHYHH
CBPBXMACHBHY €NE6MEHTAPHH 4acTHLM. B XajoTo Ha Hawarta MafakTHKA OTOABHA Beve
Ce MONO3Hpa HATHYMETO HAa TakaBa “ckpuTa Maca”. A rama-J1bUMTE MOTAT A2 BLIHUKHAT
npu cON'bCKBAHMSA MEXIY TE3H HEMO3HATH HaM YaCTHIH.

Msmexna acTpoHOMHTe Bede ca cé MPHMHPHIM ¢ MHCBITA, 9& CBETELIOTO BELIECTBO
BB Beenenata - BCHUKH 3Be3fM M o6ali MeXTy3Be3fed IA3 - € CaMO MAIKO “Mexypue
nsHa” Ha [IOBBPXHOCTTA HA YEPHOTO HEBHJMMO “kade” ot ckpHTa Maca. Branpuemaiiku
TOBA, Te 3aN0MHAXA 1A HATIMIIBAT IETHILATA 32 OTKPHBAHE U M3YYABAHE HA TOBA 3aragbiHO
HEBUIHMO BeIlecTBO. 3acera e CHO e[HO: ThMHOTO BELIeCTBO BBLR BCEKH cliydaii e
H3TOYHUK Ha TPaBHTAUMA - U 10 TO3M Npu3Hak Tpabsa na Oble ThpceHo. 3a Tasu uen He
MOXe fa ce HAMEpH MOo-NMOoAXOAAIN edeKT OT Ta3W Ha rpaBUTAUMOHHaTa Jema. KakTo
(ECTO Ce CllyyBa, KIACHUUTE C&: CTPeLUMIM NP OUEHKATA Ha NepCneKTHBHTE, CleABALLL
OT TeXHWTe OTKpHTHA. IIpen rpapuTalMOHHNTE JIeWM UMA rojisMo Guaelle.

Hesupumn ranaxruaxn? KbuM xpas va 1997 r. usmonssaneTo Ha eexTa Ha
TpaBUTAUHOHHATA JIela NIPH THPCEHETO HA CKPHTOTO BELIECTRO, U3MIENKIA, AANE MbPBUTE
cu nnonose. ActponomsT M. Xokure ot Kpanckara ACTpPOHOMHYHA OBCepBaTOPHS B
EnunGypr, 3as8u, ve eqHa OT HEBUAMMHTE MaCHBHH KOMIOHEeHTH Ha Bcenerata pepositho
NpENCTABNSABAT ralakTHKHTE, JIMIIEHH OT 3Be3iu. TBBPIACHUETO CH TOH OCHOBaBa Ha
H3y4aBaHeTo Ha NBolHUTe 06pasy Ha KBasapw, HabogaBaHY Opes TpaBHTAUUOHHN JeLy,
Hpu wacnensaneTo Ha oceM TaxiBa IBOMKH X ONKHHC OTKPHBA CAMO [BE 3BE3MHM CHCTEMH,

+ OTKNOHABAIUY CBETNIHHUTE Ab4YH. 3a ocTaBaAJUTE lIeCT pas3/IBOSHU HSO6P8)KCHI’IH Ha

KBAaSAPUTE ONTHYECKH CNICM OT raJaKTHKU-TPABUTALMOHHU JICLH He ce OTKPHTH. A
CLICHKH 1O H3KDHBABAHETO Ha O0pasHTe, MacaTa HA TE3M JelUM He OTCTLITBAT HA TA3H
Ha Ianakrexara.
) XONKHHC H HErOBUTE KOJNErH CMATAT, 4e Te ca HMaH KbCMeTa na OTKpPUAT
HECLOTONNTE Ce TaJIaKTHKH”, JIMLUEHH OT 3BE3IHA HACENEHOCT H CbCTOSMINE CE CAMO OT
raz. Kaxsa e 6uia npuunnaTa Tosu ras ga NPeTHPNH rPABHTALMOHEH KOJIanc M OA ce
CBHE B 3Be31M? B13MOKHO € BHHOBHO 32 TORA [1a € 6bp3oTo, MbpBOHAYANHO BBLPTEHE Ha
TIpoToraNlak THYRMS obnak: UeHTPOBeKHATA CHIA CITHPA CBHBAHETO HA FAAKTHKATA npeny
TastT ja noyHe GopMHUpaHeTo Ha 3B€3MU. AKO NefiCTBUTENIHO & Taxa, aCTPOHOMUTE MOTAT
Ja THPXKECTBYBAT: TE Ca YCNENM [a BHAAT OINE SAMH “HEBHIHM 3sap Ha BoenenaTa” -
TeMHUTE ranakTiky. e pets nm Tosa oTkpuTHE - ako To ce e CBCTOMNO, 3aragKaTa Ha
CKpHTaTa Maca, Hie noxaxe ObaelieTo.

Mpesop ot pycku: H. AxadabsH
»[1OPTPET BCENEHHOM CKBO3b FPABUTALMOHHYIO NUH3Y",
BHaHUe-cLAa, CeHTABPL-0KTAGPL, 1998, ¢. 29, ®
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50 I'OANHU MAKC-ITIJIAHK OBIIECTBO
v n-p Gepup E6epsong

B kpas Ha Broparta cBeToBHa BoiiHA MHCTHTYTHTe Ha ocHoBbamnoTo npes 1911 r.
Kaiizep-Bunxenm - o6mectro (KBO), npuemunk na xoeto e Make-IInank -o6mectsoTo
(MIIO), 6sxa pa3spylieHH HIH BPEeMeHHO NpeMecTeHH. [ONUHHTE HA HALHOHAJI-
CONHAaNUCTHYECKOTO TroclofeTBO 6SXa NOpPOOuMIH Y cTpaHHTe-no6eqUTEAKH BBB
BOJlHATA ChbMHEHHE 33 WHTErpHTETa HA PEHOMHUpaHATA HayyHa HHCTHUTYUHA. B mHOTO
OT HHCTHUTYTHTe OAXa H3MBJIHABAHM BaXXHW 3a BoliHaTa H3CNeOOBATECKH 3aladM, a
HAKOM yueHH OfXa DOTHIKAJX OCHOBHH €THYHH HOpPMU B HaykaTta. MHCTHTYIHSTA

kaTo LAJIO beme 3ary6mm Ipe3 BpEeME Ha HalMOoHAJI-COLIHallli3Ma CBOATA HE3aBHCHMOCT

¥ CBOHTE UAea/Jll 00 TakaBa cTereH, 4e MEoro yveHn ot KBO 6:axa 3a Topa fia ce
[IOCTaBH HOBO Hadajlo. ‘ . .
CbIO3HUYECKHAT KOHTpPOJIGH CbBET e¢hej Kpas Ha BOfHaTa NOAroTBsINe
Jguksnadpadeto Ha KBO. Xenanueto Ha repMmaHckuTe ydeHd na 6nae usbermaro
JUKBUAHPAHETO KOpecHoHAMpalie ¢ HeoOXOMMMOCTTa 3a HOBO Hayaso.
Boopexn HanmpelHanata cu BbipacT (86 r.) Maxc IlnaHk U3ABHM Hpes mecel rOJH
1945 r. roToOBHOCTTA CH Ja NoeMe MocTa Ha npepcenates Ha KBO po sapphllaHeTo

‘Ha Oto Xan oT Anmma. Oto XaH, HOCHTENAT Ha Ho6enopata Harpama 3a XMMUS OT

1944 r., moe npes anpun 1946 r. 3ajayarta 3a HOB U npoMeHeH 00JMK HA NPEIHLIHOTO
KBO.

Hsrpaxnane

TlonuTHYeckuTe OpPOMEHU, KOHTO CTABaxa [pe3 rOAMHHUTE cliell Kpas Ha Bo#HaTa,
nosponuxa gosoto uirpaxpade va KBO karo MITO. EnnospemenHo nporuvaiie
6Hbp30TO BBE3CTAHOBABAHE HA CTAPHTE HMHCTHTYTH M C¢ TMpaBeXa NBLPBHUTE CTHIKH 3a
chafaBade Ha HosH. ITomofHo Ha u3rpaxfmadeTo Ha (eacpalHOTO ABDPHKABHO
yerpoiierso B Tepmanus, MITO ce passusaine 1o HHHIHATHBA HA OTHEHHUTE HHCTHTYTH
H HA,PBKOBONELIATE I'M YYSHH.

~OcuoranoTo Ha 26.02.1948 r. 8 I'vorurren MIIO srnroupaine nupBOHAYAJIHO CAMO
HHCTHTYTHTE B aMepUKaHCKaTa W GpuTaHckaTa OKyHauuoHHH 30HM. Ilpe3 mecern,
HoeMBpH 1949 r. KbM TAX Ce HPHCBEAMHUXA H MHCTUTYTHTE OT (peHCcKaTa OKYIAIHOHHA

30Ha, a npe3 1953 r. - usctutyTuTe B 3anapned Bepnun. [Ipes Tosn HauaneH nepuoi

(puHAHCHpaHETO Ha HHCTUTYTHTe Oelle IpMKa HA NpaBMTEJCTBATa HA OTHAENHHTE
(enepannu obynacTd H ensa npes 1956 r. pee Qenepanuus Gromkel ce NpepswxKIaT
cpelicTBa 3a 0cOBEHO  BaXHW TPOEKTH, BKIIOYHTENHO 332 MEXIYHAPOIHO
CETPYOHMHECTBO M MOANOTOBKA Ha MIIALH yueHH. '

3HAUNTENHO NO-T0C1eI0BATENHO, OTKOMKOTO B MUMalOTO, NOA PHKOBOXCTBOTO

va OTo XaH ce npoBexiaiie MONATHKA 32 OCHUIECTBABAHE HA MAeasa 34 aBTOHOMHU
pyHgaMedTalIHN H3ciensanus. Hanuoran-connanucTyueckata LJHKTATYPa IOKasa
onuTHUYEeCKaTa 3anjiaxa 3a CBOGO,E(RT& Ha U3cHeaBAHUATA, TAXHATA J€CHa yH3BI/IMOCT,
“HO €BLIO TAKA ¥ TAXHATA croitHocT. OrpaHHYSHHATA B HAYAJHHSA eTall, HOPOIASHH OT
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. Hayko u obuecmBo

OKYNAaLUOHHHUTE BNACTH, YJIE€CHUXA KOHUEHTPUPAHETO Ha NeHHOCTTA Ha MIIO 3
ofnacTTa Ha QydgaMeHTaJHUTE H3cjiefBaHuAa. B axTa 3a OCHOBAaBAHETO Ha MI10
NpUCHCTBA M CHNEAHOTO H3HcKBaHe: “O6ulecTBOTO € caApyxeHHe Ha cpobogyy
U3CJENOBATENCKH MHCTHTYTH, KOMTO He NpHUHAMIEKAT Ha ObpXaBaTa W Ha
CTOMaHCTBOTO. To mposekna HaNBAHO ¢BOGOMHO H HE3aBHCHMO CBOHTE Hay4ny
uscnenpanus 6es obsbpspane ¢ [IOpBYEHHUA, KATO Ce NONYHHABA caMO Ha 3akoHa”.

Camoonpenensne
Camoonpenenennero ua MIIO kato OpraHu3allf 33 aBTOHOMHH (QyHOAMEHTAHY
V3CNe[BaRNA monyuy nupes 50-Te ropnuu Bceobumo omobpeHie. Kornenrpupaneto
BBPXY QyHOAMEHTaNHW H3CNENBAHHA He H3KJIIOUBAUIE obaue HenmocpemcTaenn
lIpaxTHiecky npunoxenns. Kapn ®punpux don Baiinzekep (opmysupa upes 1950 r.

. .ToBa rtaxa: “Iloisara, KOofATO HHM HOCH HaykaTa, e TpoiHa. ToBa e usromara ot

TIO3HAHUETO, MON3ATA OT BB3MOKHOCTHTE 3a HeHCTBHS M MOJ3ATA OT H3fBATA Ha
OCB3HATATA JIMYHOCT. AKO U3NOJI3BAME TPH UYKAHLM, TOBA € TEOpEeTHYHA, IPaKTUYeCKa
H MopaltHa moJsa”. l

Cropenorouasanero Ha yomamsra BBLPXY QYHAAMEHTANHH H3CAeBAHHS U
M3HCKBAHETO 34 HAYYHA NPEACTABHTENHOCT HA HHCTHTYTCKHTE HUpeKkTopu ca Haii-
BAXHUTE KDHTEPMH, CBIVIACHO KOHTO CE B3IeMAT pewleHAs 3a OTHeNAHETO,
IPHCLENMHABAHETO H NIPOIBIDKABAHETO HA AEHHOCTTA Ha NPENUIUHATE UHCTUTYTH Ha
KBO non noxpusa ma MITO. MIIO o6xpana HAKOH HOBH BB3JIOBH oBjacTu kxato
ncnxonoruxuﬂa TIOBEAICHHETO, KNETRYHA XHMUA, A6POHOMHUS (YHeHHe 32 eJIeKTPHYHHTE
ABJICHHA B HOoHOCQepaTa) H acTpo(usnka, QUsHKa HA ATOMHOTO aApo U (H3HKa Ha
fasMaTa ¥ CheBPeMEHHO NOpa3sBHBAHE HA BaXHH obJIacTH KATO H3cneaBade Ha
BupycuTe umu pusnveckata xumus. Hayunoro CETPYAHHYECTBO C APYIH IbPXABH Ce
H3rpaxJailie CTBHIKA MO CTHIKA. '

B momenTa Ha cwvamapamero cu npes 1948 r. MIIO Bimousame 25 HHCTHTYTa H
M3CJleOBATEJICKH UEHTPOBE ¢ Gr0AKeT efBa 7 MHIHOHA Mapku. Ilpes 1960 r.
HHCTHTYTHTE ¥ H3CHeOBATECKUTE neHTpose Gsxa Bede 40 ¢ obmo 2600 CIYXHUTEMH
(oT Tax 750 yuenn), a Gromierir Bp3nusame Ha nouyTn 40 MuHOHA MapKH.

Iecraecerre rogunn

Tosu nepuon ce XapaKTepusnpa ¢ HapacTBaHe HA HAYYHHA MOTEHLMAN U pasBaTHE
Ha Hay4uHuTe macnempauus. Ho 1966 r. GposAT Ha MHCTHTYTHTE U LEeHTPOBETE [OCTHIA
52, a B HauajoTO Ha 1970 r. B Tax pa6orsT Beve 8000 CETPYOHHUM, OT KOUTO OKONO
2000 yuenu. BromkeTsr B Kpad Ha TOBa [leCeTU/IeTHE BB3JH3A Beue Ha nopeve oT 400
MMJIHOHA MapkH.

3HaUHTeNeH Halpedbk ce OTBeIBA Che Cb3HABAHETO .HA HOBU HacnenonaTethcn
UCHTPOBE B 0blacTTa Ha GuoxumusTa, GuodusnunaTa XamMuy, MOJIEKYJTHATA I'eHeTHKa
HUMYHOGHOJIOTHATA, -~ GHONOTHYHATA xuGepHeTHKA, KHeTLuHATA '6140.}101‘1451’
PalHOACTPOHOMHUATA, ONTHYHATA ACTPOHOMHS, KOCMUYHHTE HU3CNEABAHUA H cbuam(am’
Ha TBBPROTO TANO. Tesn uentpose NpUOOOHBAT NOCTENMEHHO H MeXIYHAPOOHO
SHAYCHHE. XYMAHUTADHUTE HAYKH CBLIO 3aeMaT 1Moo6aBaIo MsicTo clied P OqBJIKIIIO
FONMHHU HApel nouTn GaliMHCKO OTHOLIEHHE KbM THX. Co3papar ce u MHCTHTYTH O
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UCTOpHUA Ha eBpOHBﬁCKOTO OpaBo, O HaKasaTeJNHO NpaBo, MO MATEHTHO npaBo, 1o
COLMAJIHKA HayKud H Op. .

Cenempgecerre, 0cemaecerre rOAMHH

B cpepata na 70-Te rogunu MIIO npexuBspa NepHoOf HA CTATHALHA Ha O10MKeTa
¥ BB3MOXHOGTHTE 33 NO-HATATHIUHA SKCNAH3MA CAJHO HAMANABAT. BLBEXJAT ce HOBH
(opmi 3a MoowpsBale HA H3CJAENBAHUATA, KATO HANPHMEP OTPAHHYEHH BB BPEMETO
H3CNEJOBATENICKM TPYNH B ONpeNeieHM HAnpaBeHHS H YUacTHA B KPYMHU
uiacnemosarencku npoektd. Ot nono6uu rpynd pB3HMKHAXa HosM 11 mpcTHTYTA U
CBIIGBPEMEHHO C& PasiMpHXa MEXAYHAPOSHHTE BPB3KH, BKIIOUMTeNHo M ¢ Kuraii.

B xpas na 80-Te rogunm Geme mocTHrHaT npobus BLE (uHaHCHpaHeTo Ha MIIO.
@efepanHOTO NPAaBUTENCTBO H MPABHTEICTBATA Ha OTHENHUTE o6NACTH OCHTypHXa
eXEeroJHOTO HapacTBaHe Ha GrogxeTa ¢ 5% ¥ TOBa Aade BBH3MOKHOCT Oa GLAAT
Ch3XANICHUH TPHM HOBU HHCTHUTYTa B obnacTra Ha MH(oOpMaTHKaTa H Ha MopckaTa W
3eMHa MHKpOGHOJIOTHA.

JleseTnecerre ronaayu

O6enunapanero Ha I'epMaHus B HAYANOTO HAa HACTOAILOTO AeceTuieTHe Oeme 3a
MIIO enHoBpeMeHHO HpeNH3BHKATENCTBO M luaHc. [Ipu6bp3aHOTO NPHCHLCTBHE HA
uHcTUTYTH Ha MITIO Do uanata TepHTOpHA. Ha usTouHuTe obnactu He Geme
UbPBOHAYANHO BhinpueTo. Paspaborena Geie MBATOCpoOuHA TporpaMa 3a cbhi3JaBaHe
Ha imc’rn’rmi HO 3aefHO Cc ToBa Ofxa mpeinpuerk 4 Hikou 6vp3u Mepki. MITO
cheTaBk 27 paGOTHU IPYNM 32 HETrOMMIIEH CPOK, OCHOBA {urrann Ha gBa HHCTHTYTA
W fOe pBHKOROJHA poJis B celeM HalpaBlIeHWs Ha XyManuTapHuTte 00NacTH.

YlonacTosumeM B H3TouHHTE obnacTH (QyHKUMOHHpPaT Beye 17 mucrutyTa Ha MITO,
KaTo 3a lejiTa B TeYeHMe Ha 7 rofuHu oT Havanoto Ha 1991 r. ca Bnoxennu 1 munmapn
MapKH. '

Ilpenu3BUKaTEICTROTO, HACTHOMNO ¢ GBp30TO paspacTBae Ha MIIO, Hanoxu
M3BECTHH MKOHOMHH B 3ananmHaTa 4acT Ha [epmammd. Ilpesnpenrsr na MITO XyGepr
Mapka, BCTBIHN B OTBKHOCT Iipe3 natoTo Ha 1996 r., Gewe npuHyeH na NPOOBIXH
Kypca Ha KOHCOJMAAIMSA Ha NpeJINecTBeHHIATEe CH NPH H3BECTHH NIO-CTPOTH MEpPKH.
OcBen chKpalllaBaHeTo Ha HAKOM CEKUHM B OTHE/IHH MHCTHTYTH H Ha ryatose, MITO
pemu npes 1997 r. u sakpusaHeTo Ha 4 uyHcTHTyra. ToBa passutHe Ha MIIO,
CBLIBTCTBRHO C €AHOBPEMEHHOTO CHh3RaBaHe M 3aKpHBaHe Ha HAY4YHU IEHTPOBE HOpes
90-Te TOMHH, € XAPaKTEPHO M 32 IAJOCTHOTO Pa3BHTHE Ha CTaHANATA MO-rOJIsAMA
-@PI" I'otoBHOCTTA Ha denepaliHuTe BAACTH U Ha NPABHTEJCTBATA HA OTHENHHTE
ofnacTi 3a ¢puHAHCHpaHe Ha mporpamarta 3a passuTne ma MITIO paskpusa, obaue, 3a
61OemeTo HOBH BH3MOXHOCTH 32 HayYHH H3cheaBasus. [Tonurnueckarta Bons,
H3pa3ssfBalga ce upe3 Tasd MOAKpeNna, € KakTo IPU3HAaHMe, Taka H OTroBopHOCT 3a MIIO,
koeto TpAGBa W B GBAeHle Ja C& CTPEMH Na ONpaBjae JOBEPHETO U fa ObIe 4pes
cBOSITA AEHHOCT B yollyra Ha obLIEeCTBOTO. :

Coxpamer npeBog om Hemcku: PoGepr Monuy, B
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120 'OJIMHHA OT
CMbBPTTA HA
- JDKENMC KJIAPK
MAKCYEJI
(1831 - 1879)

Moxetimc Knapk Makcyen e pogen B 6oraTo n
3HATHO WIOTNAHACKO cemeiicTBo. HawajHoro cn
ofpaszoBaHne monydasa B Enuabypr. Bucime

ofpasosanue 3apbpmBa B TPHHUTH KOMHIX Ha

Keitmbpumx. Ipes 1856 r. nonydasa Harpagara :
“Apam” 3a usclieBAHMATA CH BBPXY YCTOHYHMBOCTTA HA NPBLCTEHHUTE Ha Carypr. ChmaTa
TOMHHA CTaBa npenofaBaTeN B kaTeapaTa Mo (Gu3uka W actponomus B KHurc KOJTAIK
B Jlonnon. Tam paspaboTsa xumeTuanata TeopHA Ha ra3oBeTe, HIBEXMA pasnpene-
JICHAETO Ha MOJIEKYIUTEe N0 CKOPOGTH M NpaBH CKCHEPHMEHTATHH H TEOpeTHYHH
H3CaeBanus No enekTpuvecTso. [Ipes 1865 r. Hanycka kateaparta B JIOHOOH W 3aXuBABa
B poAoBOTO uMeHHe Tiennep, 6nuso o Enun6ypr, xbuoeto mume ABYTOMHMA “Tpaxtar
34 CICKTPHYECTBOTO M MarHeTH3MA”, 3aBbpuied mpes 1873 r. B Tosn TPYD € ch3dadena
3aBBPIICHATA TEOPUSA HA EIeKTPOMATHUTHUTE SBJICHHUS, CBOBPXKAINA CE B YpaBHEHHATA
Ha eleKTPOMarHMTHOTO MNONe - ypaBHEHUATA Ha Maxcyen. Ilpes 1871 r., cien mwirn
konmeGanus, Makcyen nprema IpEenJIOKEHHETO Na CTaHe MbLPBH DHPEKTOpP Ha
HoBoch3damednata Kamewammka nTabopatopus B KeimMOGpumx. CrpaguTe Ha
JaBopaTtopusra ca [OCTpoeHn No Heroew muaHose. [locTemenno JabopatopusTa ce
IpeRpwINa B 3a6ene>m’*reneu UEHTBp Ha eKCIEpHMEHTAJIHATA (H3HKa, KbHeTo 3a 120
TOMMHN OT CHUIECTBYBAHETO # Ca HANPAaBEHW roiaM Opoii ocHoBononarauu OTKpPHTAA.
Cnen Maxcyen xaBenmumxu npodecopu ca nopn Peiinn, Jopa Kensun, nopg
Prawpdopn, cep Yiasm Bpar, cep Hesnn Mot (GnaropomHuYeckuTe WM THTIM ca 3a
TIOCTHXEHHS B HaykaTa). Makcyen e nupexrtop Ha nabopaTopusra Ao paHHaTa cH ‘CMBPT
OT pak Ha cToMaXa Ha 48-rOJQHLIHA BL3pacT. (Muoro uartepecun Hema 3a Maxcyen n
HETOBHTE ChbBpEMEHHHUITH UTATENAT MOXe Ja HaMepH B GLiarapekus npeBox Ha KHAraTa:
H. Maknonann, ®APANIEH, MAKCYEJl, KEJIBHH . Cotns, “Haylca ] naxycmé”, 1975.)
‘HomecTeHam.ryK nomyndpHa nekuus Ha Makcyen, u3HeceHa romuba UpenH CMBPTTA
MY, paskpHBa ¢ HeoOHKHOBEHA NLIGOYHHA mpesTa 3a AeHCTBHE HAa pa3cTOsMHME,
HOpelcTaBeHa OT caMHs ChifaTel] Ha TeopuAaTa Ha noJerto, CLBpEeMEHHHAT YUTATEN

MOXEe Na H3BJIeYe MHOTO MOAE3HH pasbupanus 3a HAYHHA, 110 KOHTO BEIHKHAT Yy4eH
MBUHTENHO U3BLPBABA IETH KbM HOBOTO cXBalmane.

. ‘ o bes.peg.
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3A IEMCTBHUETO HA PASCTOSHUE" -

Tasn Bedep HAMAM HAKAKBO HOBO OTKPHTHE, KOeTO Na mpenctass. Hanara ce ga B
npenjioxa Na TPbrHeM N0 eIHH OTAABHA YTHIKaH mer. [lle HacodYa BHHMAHWETO BH KBM
BENPOC, MOCTARsH OTHOBO M OTHOBO, OTK2K YOBEK ¢ 3a[lOYHAM 4 MUCHH.

Topa e pLIPOCET 32 NpepaBaHeTo Ha cUIHTe. BiknaMe, ue HBe Tena, HAMMpAIIH ce
Ha pa3CcTOAHHE €[HO OT APYro, OKa3BaT B3AMMHO BJIUSHHE BBLPXY CBOHTE IBMXKEHHA.
3aBHCH JiM TOBA B3aMMONEHCTBHE OT CHIIECTBYBAHETO HA HEMIO TPETO, HA HAKAKBA Cpeja,
KOATO CBBP3BA TeJaTa ‘U 3a6Ma NPOCTPAHCTBOTO MeXkNy TiX, MM TelaTa AeficTBaT efHO

Ha [Ipyro HelmocpencTneno, 6e3 HaMmecaTa Ha KaXBOTO M ja Gmwio?

Ha sbnpock oT To3n pon ®apajielt Mealie pasiuiHO OT HAKOH HEFOBH ChBPEMEHHHIIN
¥ MOATa LeJl € Ia BY [1aM BE3MOXHOCT CaMHM Jla 3acTaHeTe Ha no3unuata ua Papaneii u
HAa CH H3ACHHTC HAayYHOTO 3HAUEHWE Ha MOHATHETO 34 CUA08U JIUHHUM, KOETO B HErOBUTE
phile Ce MPEBLPHA B KII0Y KBM HayKaTa 3a eJIeKTpHUEeCTROTO.

Korato mabmopaasame, 4e eqHo TNO jeiicTsa BbLpXY ApYro Ha pa3cTosHHe, TIpend Ha
NpHEMEM, Y€ TOBA NIeHCTBHE € NPAKO M HENOCPEJCTBEHO, HHe H3C/eABaMe AajH MEXIY

‘ TE3H TCJla HiAMa HAKaKBa MaTepHaljlHa BPb3Ka; B ako OTKpHEM HULOKH, NPBYKH UMW KaKbBTO

M Jla € MEXaHH3BM, KOHTO 61 HH mo3BOMHN 2 oBsCHUM HabllloAABaHOTO AEHCTBHE MEXILY
TelaTa, NPeANnoYHTAME 2 ONMINeM ToBa AclcTBHEe NOCPEACTBOM TE3H MEXKIOHHHH 3BEHA,
BMECTO A2 HONyCKaMe, 4e ¢ HajiHule Npako AelicTBHe Hd pa3CTOSHHE.

HanpuMmep xoraTto TermmMM BpBBYHLATA H Taka KapaMe 3BBHYETO Ja 3BBHH, OTHAYAJIO
YacTHTE Ha BPLBTA ce ofTaArar, ciell ToBa Ce 3aBHXKBAT, JOKATO Bakpas 3BHLHHYETO Ce
Pas/BUXBA W 3a3BLHABA ONaromapenve Ha npoiec, B KOUTO ca B3eNIM YYacTHe elHa Cies
Apyra BCHYKH YacCTHIM Ha BPBBTA. bixme Momtd B o APYT HauylH Oa ,HalcapaMe Ha pas-
CTOAHHE 3BBHYETO [ia 3a3BLHH - HaNpHMep KATO CrhcTABaMe BBIAYX B ABJra Tphba, Ha
Apyrus Kpal Ha KOATO Ce HAMHPA WHIMHILD ¢ GyTajlo, KOETO Ce 3aCHIIBA H YApPA 3BBHIETO.
MoxeM crimo fa u3oasBaMe MeTanHa XKHla, HO BMECTO 2 § AkpraMe, 6MXMe MOIIH B
€UHUA Kpall Oa A CheAHHMM C elIeKTpHYHa GaTepns, a B APYTHA - C eJIEKTPOMATHAT U 1O
TakbB HAYMH e Hakapame 3BBHYETO [1a 3a3BbHH C JIOMOIUTA HA eJNeKTPHUYECTBOTO.

Tora ca Tpu pasnMYHH Ha9YMHA 3a NpUBEXIaHE HAa 3BbHYETO B IBmkenue. Ho LB
BCHUYKHMTE TE€3M HAYMHA oOLIOTO e TOBa, Ye MeXNY YOBeKa W 3BBHELA Ce HamMHupa
HENPeKLCHATA CheAMHATENHA JIMHNSA U Ye BLB BCSKA TOUKA Ha Ta3W TMHHA CTaBa Olpee/icH
¢usnyeckn npouec, NocpencTBOM KOHTO AeHCTBHETO Ce MpeJaBa OT eNMHMA kpaii Ha
mmHpATa go Apyrud. [Iponecer Ha npefaBaHe He € MUTHOBEH, 2 TIOCTENEHEH, Taka 4e
Cllefl KATO Ha GAMHUA kpall HA Che[MHHTENHATA JMHHASA € MONALeH HMIYJC, IPOTHYA
HHTEpBall OT BpeMe JOKATO TO3H MMITYJIC H3MHHe CBOS IIET O APYIHs Kpail.

SICHO € cNeNOBATENHO, Ye B HAKOM CJyuau NeiCTBHETO MEeXOy TeiaTa Ha pa3cTOSHHE
MOXe Nia ce OBACHH ¢ TOBa, Y€ B PeAMIATA OT TEA, 3aeMall MEXIHHHOTO IPOCTPAHCTEO,
MMaMe INopelHna oT AeHcTBHS MEXAY BCEKH IBe choelHM Tesa. B TakwsB ciaydai
TIpHALPKEHANMTEe Ha NelicTBHEeTO upe3 MeXIHHHA Cpela MHUTAT: He € JIH T0-pasyMHO B
-CAy4auTe, KoraTo He sabes3paMe HMKaKBH MEKAHHHH Teja, Ja DOIYCHEM, U¢ Bce MaK
ChINECTBYBA HAKAKBA cpela, KOATO 3acera NpocTO He No3Hasame, a He Ja TBBPIUM, 4e

* Pemaxumsa Gnarosapy 0a chipyrata oa noxojtnus Ietsbp Yoamien (1915~ 1998), r-xa Cous Pys, 3a
HOMOLITA NIPpH HaGaBARETO HA ANIIIMHKCKY OpHTMRAN HO Tasd cTaTHA. - bea. npes.
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TAJIOTO MOXe Ha AelicTBa TaM, KbEETO TO He ce HaMupa.

3a oH3M, kO¥TO He MO3HaBa CBOMCTBATA Ha Bb3AyXa, NpeJaBaHETO Ha cUJa
MOCPENCTBOM Ta3H HEBUIOHMA cpela Lie H3mexJa cbllo Taka HepazOHpaeMo, KakTo u
BCEKH Jpyr mIpuMep 3a HeHCcTBHE HA pa3CcTOAHHE, Makap de B TO3M Cjy4all MOXeM Ja
0BACHHM IeNus NpoLec U Oa ONPENe/iuM CKOPOCTTa, C KOATO LISPICTBI/ICTO ce 1penasa oT
€JIHO MACTO B TasH cpefa g0 OpYro.

3amio 1a He MOXeM Ja [OMycHeM, Ye HOFHATHUAT HH HaYuH 3a chobIaBaHe Ha OBIKSHHUE
TIOCPENICTBOM TIACKAHE H TereHe ¢hC COOCTBEHHTE HHM PBIE NPEeNCTABIABA THIHYEH M
HaIJlefigd NpUMEp 3a BCAKO eOHO AeificTBHEe MeXIOy TeJlaTa - JaXe B clydauTe, KOraTo He
MoxeM Ja 3abeliekamM 'MEXTy TeJlaTa HHIIO TAKOBA, KOETO BUFHMO 6u B3eMajlo yuacThe
B TOBa [eicTBHeE.

Ero nanpumep emno CBOCO6pa3HO NpHBJIHYaHE, ¢ KOSTO HH 3aH03Ha npod) I"'Brpn‘
Juck ce npusexna B kojebarenino ABMXEHHe, clefi KOeTO ce mobmmkapa no cpobomHo
BHCSIIO JIEKO TAJIO H TO MOMEHTAJHO 3alovBa Ja ce NMpHOMMKasa OO JUCKa Taxa, KATO
Ye JIU I'0 TeMAT © HeBuauma Humka. Kakso npenctasnssa Tasn Huuika? Cep V. Tomewn
ToKasa, Y€ B OBIDKEIIA Ce TeYHOCT HAJATAHETO € Hal-MaJko TaM, KBASTO CKOpOCTTa €
Hafi-ronama. CropocTTa Ha TPEeNTENMBOTO OBHXKEHHE HA BB3AYXa © Haii- rousiMa mpu
camus puck. CnefoBaTeIHO HaJIAHETO Ha BB3IyXa BHPXy OKAYeHOTO TAIO € Hail-Manko
OTKBM CTpaHaTa, KOATO € Hal-6iM3ka Lo OHCKa, Taka 4e NO-roJIIMOTO HaJlATaHe ro
TNAcka KbM JIUCKA.

CrenopaTtenHo OHCKET He [eHoTBa TaM, KbaeTo ro Hama. Toil npuBexaa B ABMKEHHE
OM3KHA [0 Hero BB3AYX W TOBA ABWKEHHE Ce MpeNaBa Ha BCE MO-OTAAeYeHM YacTH OT
BB3YXa, KATO [0 TO3H HAYWH HAJArAHHATA BBPXY NPOTHBONOJOXHHUTE CTPAHA HA
OKAYeHOTO TAJIO CTABAT HEPaBHH H MMEHHO Pa3jIuKaTa B HAJATAHMATA IO TNACKAa B NOCOKA
KBM OHCKA. Taka 4de CHJIaTa TyK € CHJIa B CMHCBJIA Ha CTaporTo yyeaue: CAy4YaAT ViS a tergo
- THackaHe oT3an?. ‘

Taknsa aprymenTtu obaye HAMa Ja 3aNOBOJAT NPHBBLPKEHHUUTE HA YYEHHETO 32
AelicTie Ha pascTosHme. KakBo MpaBo MMaMe, Ka3paT Te, Ja TBBPAHM, 4e THIOTO He
MOXe Ha [edcTBa TaM, KbIeTo ro Hima? Huma He BwXjaMe Hampumep HeiCTBHETO Ha
pa3cTofHHE B CyYyas Ha MAarHuT, koHTO He caMO JeHcTBa BBLPXY JApyr MarduTt Ha
Pa3CTOSHHE, HO 3a8[{HO C TOBa € CHRBLPIIEHO §e3pasiinieH KEM IPAPOAATA HA BEIIECTBOTO,
3all'BJIBAINC MEXIHHHOTO NPocTpaHcTBO? AKO HeliCTBHETO 3aBHCELIe OT HEWO,
3a’b/IBALIC MPOCTPAHCTBOTO MEXIY ABaTa MarHUTa, TO BeposTHO He OH GWIO Bee emHo
Jany B TOBa IPOCTPAHCTBO WMMa BB3OYX MM TBPBO, MAM CTHKIO, MIH MEL.

Ocpern ToBa HIOTOHOBHAT 3aKOH 3@ NPHTENIAHETO, KOMTO NP BCSKO ACTPOHOMHYIHO
HabJro/leHie HaMEpa Bee N0-TRBp/a IOYBa, HE CAMO TBLP/IH, Ye HeBecHHUTe Tena neficTsaT
€HHO Ha [Apyro Npe3 HEH3MEPHUMO TrojieMH [POCTPAHCTBa, HO H 9e€ JBE YacTH OT

BCHMIECTBOTO, €AHATa OT KOUTO € Ha XWISOH MHJIH II0[ 3eMATa, a Apyrata ¢ norpeﬁaﬂa

Ha CTOTHIHM XHIAOW MM Aba6oko B Henpata Ha CbHIETO, NefcTeaT efHa Ha Jpyra C
TOYHO TaKaBa CHJIA, KATO Y& JIM H306IN0 He chbliecTByBaT OebelHTe IIACTOBE, IO KOHUTO

' Ctapa siyma 3a Peter Guthrie Tait (1831 - 1901), npodecop 8 Exun6ypr, cranrop ¢ V. Tomcwn (10ph
Kenpun) ua npouyrus Treatise on Natural Philosophy (1867). OnuTaTe ¢ TpSIOTALM AACKOBE JaTHPAT OT
1865 r. u ca mpapenn cuBMecTHO ¢ Baagyp Crioapr (1828 - 1 887) - Bea. npee.

4 Tcpmmm‘ visa tergo (BykBasHO “CcHNA OTKBLM THPGA”; tergum - rp16) ¢ PayHO3HAYCH HA HOBATHETO Quims-
KO IeHCTREE, T.. PH “TIACHK OT3aA” AEHCTBHETO Ce Mpe/IaBa IpH uenocpencmeﬂ Homup. - Fea. npes..
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cpefa, TO MpPH BoekH ciydail 61 TpaGBaNo fa UMa pasNiHKA B 3aBHCHMOCT OT TOBA HaJIH B
TIPOCTPAHCTBOTO MEKY Te/IaTa C€ HAMHPA CAMO Ta3W CpPEela B HHILO [10BEYe UNH B HEro
ce CBOBPKA MO-MIBTHOTO BeecTBO Ha 3eMATa iy Ha ClreHLETO.

Ho NpuUBBPXEHAIUTE HA NPAKOTO AeHCTBHE HAa pa3CTOAHHE He ce 3a0BOJSBAT C
npUMeEpPH OT TO3H Pof, NPN KOHTO ABJCHHATA JAXKE OT NPLB NOMIEN KaTO 4 JIH HOAKPEIT
TAXHOTO cxbaulaHe. Te npombKaBaT aTakKHTe CH GpElly Jarepa Ha NPOTHUBHUKA, KATO
TBBPAAT, Y€ [axe Korato NeHCTBUETO ce OCHUIECTBABA OT HENpEKbLCHATH YacTH Ha
BELIECTBOTO, TOBA € CAMO MPUBHMAHA HENMPEKLCHATOCT U 4e MEXAY AeHCTRALHTE eIHO
Ha ApYro Tejla guna2y ce HAMHpa MEeXIOUAHO npocTpaHcTso. HakpaTko kasado, Te
TBBPAAT, Ye OeHCTBHETO HA PA3CTONHME HEe CAMO HE € HEBBLIMOXHO, HO U ue TOBA &
e[MHCTBEHUAT Ha4MH Ha gelicTeHe, koliTo ce cpellla HAaBCAKbE, Taka e B NpHpojaTa He
CHIIECTBYBA JIOOHMATA cTapa LUKOJicka Vis a tergo - T4 e caMo B Heyde BLOOpakeHUe.

3a pa gokakeM, 4e KOTATO €XHO THIO Tacka Opyro, TO He ce Jonupa 0O Hero, Haii-
nobpe e na M3MepHM Pa3cTOSHUETO Menay Teiarta. ETO IBe CTHKNEHH JelH, OT KOUTO
elHATa NMPUTHCKA OpYrata MOCPEACTBOM HAKAKBA TexecT. C MOMOIUTA HA eJIeKTpHYEH
H3TOYHMK HA CBETNHMHA MOXEM fa ITOJIydHM Ha ekpaH oOpasa Ha OHOBA MACTO, B KOETO
e[lHATA Jiellla HAATAa BLpXY OpyraTa. Ha ekpana ce oBpazyBa cepisf OT LUBETHU HNpPbCTEHH.
Ipve Hioton e Habmopasan u wiyuasad Tesu npbereHy. CneuuduyHUAT UBAT Ha BOEKH
OT IMPBCTEHUTE Ce ONpeleil OT PasCTOSHUETO MeXIy MOBbPXHOCTHTE Ha [JBETE CThKJA.
HioTOH ¢hoTaBun TabuLA Ha LIBETOBETE, CHOTBETCTBAIIM HA PA3CTOAHMATA, Taka 4e OT

'CpaBHeHHBTO Ha OBCTa Ha OaJeH PLCTER C HiotonosaTta Tabiauua MoxeM Ja onpenesm

Pa3CTOSHHETO MEXIY HOBLPXHOCTHTE B OHOBA MACTO, KBAESTO C& HAMMPA TO3H MOPBLCTEH.
LiBeTOBETE CE PAINPEAEHAT HA NPBCTEHH, 3A1I0TO MOBBLPXHOCTHUTE ca CYEepUYHI M PA3CTON -
HHETO MEXKAY TAX 3aBHCH OT PA3CTOSHMETO WM IO MpaBaTa, Che[MHABAINA LEHTPOBETE
na cepure. LIeHTpaJHOTO MIETHO HA CHCTEMATA OT NPBLCTEHH COYM MACTOTO, KBIETO J&-
IHKTe ca Hali-O/iM3Ko eiHa [0 ApYra, 8 BCeKH OT MOCNe10BATETHHTE NPLCTEHH ChOTBETCTRA
Ha yBeJMYeHHEe Ha PA3CTOAHMETO Mexnay noebpxHocTHTE ¢ 1/4000 oT MunuMeTpa.

- Cera Ja NpHTHCHEM JICIIHTE ChC CUNA, PABHA HA TEIIOTO HA ¢OHA YHIUA; MENIY THX
BCE OLIE OCTABa M3MEPUM NpPOMEXHYTHK fAaXe B MACTOTO, KbIETO Te ca HaH-OlH3KM
enda mo Apyra. OnTuyeck KOHTAKT MeXOy TAX Olie HAma. 3a OJa JokaxeMm ToBa, Aa
OPHIOKHEM Ho-rojiMa TexecT. L[eHTpaJlHOTO METHO ce OlBeTABa 110 HOB HAYHH, &
OUAMETPHTe HA BCHYKH NPBCTEHH ce yBejnuasaT. Tosa Nokassa, ue cera NOBbPXHOCTHTE
ca mo-0nu3Ky, HO BCe MAK MENIY TAX HAMA ONTHYECKW KOHTAKT, 3allOTO aKO MMalle
TaKbB KOHTAKT, LEHTPAJHOTO neTHo 6u 6uno yepHo. YBennuapam TOBapHTE, 3 Aa cOKa
JletyuTe X0 ONTHYECKH JIOHD.

Ho onoBa, K0eTO Hapu4aMe ONTHUYECKH KOHTAKT, HE e AeHCTBHTENEH MONUD.
OnTHuecknsST KOHTAKT NOKa3Ba CaMo, 4e Pa3cTOAHUETO MEXKIY NMOBBPXHOCTHTE e
SHAMHTENHO MO-MAJKO OT SHDKHHATA HA CBETNIHHHATA BBJIHA. 3a Oa NOKaXa, Ye MEXIY
NOBBLPXHOCTHTE HAMA peasieH JOMup, me MaxHa ToBapa. ITpBCTEHNTE Ce CBUBAT U MHOIO
OT TSIX W3YesBaT B LeHThpa. Cera MoXeM Oa NMPUTHCHEM CTHKJIATA O CUYNBAHE, KOETO
ofate cTapa He B MACTOTO HA JOMMpA, & HAKEAE Apyrade. Topa moxassa, ye cThKIaTa ce
NONUPAT 3HAYMTENHO 110-GTH3K0, OTKOJKOTO MY MCTHHCKHSE ONTHHECKH KOHTAKT.

Taka mokasaxme, de TeJaTa 3AMOYBAT [Ja YIPAXKHABAT HajArane €HO BBPXY IPYro

Coue }IOKEITO PasCcTOAHHETO MEXIY TAX € U3MCPHMO FOJIAMO H 4e HpuU HATUCK €HO BBPRY
npyro c FD.TIHMEL cuna abconioTeH KOHTAKT MeXIy TAX HsiMa H TE MOTaT fa ce D,O6J'U(DK‘TBZ\T
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BCe NoBeve H noBeve. o

Kak e BE3MOXHO, e KaXaT NPHBBPKEHUIHTE HA UPAKOTO IeHCTBHE HA Pa3cTOAHME,
Ja ce NoAILpXKa CXBallaHe, OCHOBAHO CAMO BBPXY FpyOust ONUT OT JOHAYYHHTE BPEMEHA,
Ye MaTepuaTa He MOXe Oa gelicTBa TaM, KbAETO A HAMA, BMECTO A ‘'Cé ChLIVIACHM, Ye

‘BCHYKH d)ax"m, BB3 OCHOBA Ha KOHTO HAIIMTE NPEAMECTBCHHIH Ca 3aKjrovaBalld, 4e

KOHTAKTET & CHLIEeCTBEHO HEoOXOoMHM 3a AeHcTBHeTO, B AeHcTBHTeNHOCT ca Ounn ciiyuan
Ha [elCcTBHE HA PA3CTOAHHE, HO pasCcTOAHMATA ca OWIM IpekajieHo MaJKH, 33 J1a MOXeM
[a TH H3MEpPHM C HechBBpIICHUTEe HabimromaTesiHu cpencTsal

Axo HckaMe Ja OTKpHBaMe NPUPOAHH JAKOHH, MOXEM [a MOCTHTHEM TOBA CaMmo
TIOCPEACTBOM BB3MOXKHO BCE [10-TOHHO 3aIlO3HABAHE ¢ NMPUPOJHUTE SBJIEHHS, A CHBCEM
He 4pe3 u3passiBaHe ¢ (UN0ocO(CKH £3UK HA HEONmpedeNeHNTe BB Ha Xopa, KOHTO
300010 He no3uaBaT QaKkTHTE, NposcHABAIIK Hali-nobGpe Tesu sakouu. o ce oTHacs mo
OHE3H, KOUTO 32 OOACHSABAHETO Ha Te3W [CSHCTBUS BLBEXKIAT eTEpHHM W OPYrd cperd, Ges
Ja HMaT HHUKaKBH TPeKH 0Ka3aTeJCTBa 33 CLUIECTBYBAHETO HA TakuBa cpely WM Oes
AcHO Na pasbupaT HayMHa Ha [eHCTBHETO MM, B KOHTO ca CKJIOHHH HA 3aITbjIBAT LSJIOTO
TIPOCTPAHCTBO ¢ TPH WJIH UETHPH pa3fiduHU BHOA €TEPH, TO, KOJKOTO MO-MajKO I'OBOPST
Te3y Xopa 3a (uiocockuTe i CKPYIyJad OTHOCHO CHIIECTBYBaHETO Ha HeicTBHe Ha
Pa3cTOfAHHE, TOIKOBa mo-Kobpe.

Axo HanmpeIBKLT Ha HAaykaTa Ce ympapjsBaimie oT ObpBHMi HioToHOB 3aKkoH 3a
IBIKEHHETO, He Ol OWIO TPYIHO Ia ce Cb3OABAT Bb3MIENH, H3NPEBAPBAINY ChBPEMHETO.
JocTaThuHO € caMo Ja cpaBHABaAMe ChBPEMEHHATA HAyKa ¢ OHasH OT Opeqd HeTnecer
TOOMHH H, KaTO [IpOKapBaMe, B reoMeTpHYUeH CMHCH, JIMHUATA HA HAPpEIbKa, Ja CTHIHEM
J0 CBCTOSHHMETO Ha HayKaTa cliel NEeTOSCeT T'OIMHH.

HaywnusT nporpec no Bpemero Ha HIOTOH ¢e & ¢bCTOSJ B OTCTPAHABAHETO Ha OH3U
HebGeceH MeXaHHIBM, © KOHTO TOXOJIEHHA OT AacTPOHOMH ca Nperpaxiand Hebero;
TpsabBaJio e “Ia ce M3MeTe TasM NasbkiHA OT HebeTo”.

Maxap kpHcTanHuTe cepH, KbM KOHTO ca OHJIM sakpelneHH MIAHETHTe, Beue na ca
GIWIN OTCTpaHeHH, IUIAHeTHTe BCe Olie ca MJaBaH BLB BHXpHUTe Ha exapT. Maraurure
6r1H oOKpBXKeHH OT (IYHAHN, & HASTEKTPUIHPAHUTE TeNa - ¢ aTMoc(epH, YHHTO CBOHCTBA
N0 HUINO He NPHJIMYATH Ha CBOHCTBATA Ha OOHKHOBEHHTEe QNYMIN W aTMOoc(epH.

Korato HroToH nokassa, We gelicTamiata BBLPXY BCAKO HeGECHO TAJIO CHITA 3aBHMCH OT
HEroBOTO NOJIOKEHHE CNIPAMO ApPYrHTE Tena, HOBaTa TeopHs ce cOIbCKBa ¢ OCTpaTa
CHOPOTHBA Ha BOAewHTe QHIOCO(DH HA OHOBA Bpeme, KOHTO BHXKIAT B MAEATA 34
TPABUTALMATA BPBIIAHE KbM Beue OTXBbPJIEHHS HAYMH BCHUKO fia ce 0BACHABA CHC CKPHTH
TIPHYMHY, CIIM Ha MIPATENIsHE | T. I}

Camuat HioToH ¢ MbIpa npeinasiuBOCT, KOSTO OTNHYABA BCHUKH HErOBH BhL3IIEMH,

OoTroBap4d, 4e Toil uAMa NpeTeHon na obscHABA MeXaHU3Ma, 1o XoHTo HebecHHTe Tena .

B3aMMHO cH AeficTeaT. ONpelNeNsHETO HA HAYWHA, MO KOWTO B3aMMONEHCTBHATA MM
3ABHCAT OT OTHOCHTEJIHHTE MM IONOXEHH, € ToIIMAa Kpatika Harnpes B HaykaTa u HioTon
noxasBa, 4qe Toi e Hanpasmil Tasu Kpauka. Ho cnecem npyro HEILO e 1A ce 00ACHH NPOLECTHT,

Y Maiibuuy (1646-1716) n Xronrcnu (1629 - 1697) ca pL3pa3ABANH CHIIRO CPEIIY TEOPHATA HA TPABHTALHATA
#a Hioron (1642 - 1727). Tpemn tax ome JekapT (1596 - 1650) e oTXubpIIs HAEATA, Ye TPABHTAIIMATA MOXKE
R & cBOHCTBO Ha MATEPHATA, T.K. TORO0HO CBOHCTBO, KOLTO HE ce OBACHABA KATO [(BIAKEHAE HA CPEHATa,

CIIOpeJ] HEero & CXOMACTHYRO “ckpuTo kauecTeo” (qualitas occulta). Tpenucnopuero na pegaxropa Pomxsp

Koyre (yuenux na Hroton) kM nropoTo.m3ganuc Ha Hiotononute Principia (1713 r.) ¢ cTpacTaa moneMuxa
cpemy Jexapropute smxpu # JlalGrunosure Monann. HioTon He e Bekal IMeTO My Jia ce CBBp3BA C TOBA
NpeHCIOBAS H JIOPE IBPIOHAYANHO € OTKA3paJl g IO OpoueTe. - Belr. apen.
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NOCPEJCTBOM KOHTO ToBa [eliCTBHE Ce OChHUIECTBARA, M B CBOMTe Principia Hroton nopu
He ce ONMHUTBA Jia MpPABH TOBA.

Hoxonko HioTon e ganed ot TBBpAEHNETO, Ye TeNaTa cd JeHcTBaT efHO Ha APYro Ha
pascTOAHHE, HE3AaBHCHMO OT KAKBATO H [a € cpela MeXOY TAX, C€ BHXIA OT HHCMOTO My
1o Benmn¢, nutupano ot ®apapeit. Tam Hioron mmme:

“HesAcHO € MO KakbB HAYHMH HeOAylIeBeHATAa H Ge3uyBcTBeHA M’lTCpI/l}i tn Moma 6e3
TOCPEeIHHYECTBOTO HA HEmo IpYTo, KOeTo He € MaTepHasiHo, da AeHcTBa Ha ApYro TAIo
Ge3 B3auMeH JONUP, KakTo OH cTaBallo, ako NPHTENISAHETO, B CMHCHIA Ha Emmxyp, Geme
OPUCHINO HA MATEPHATA M HEOTAENHMO OT Hes ... [a 6bOe MPUTENIAHETO BPOHEHO,
IpHCBILO U Heo6XoNMMO CBOHCTBO Ha MAaTepMsATa, TAKA Ye eHHO TANO JAa MokKe Oa
B3aHMOJeHCTRBA C JIPYTO Ha Pa3sCTOAHHE, Npe3 HPAsHOTO MPOCTPAHCTBO, Ge3 Y4acTHETO

Ha HEMO CTpPaHHU4YHO, HOCpCD,CTBOM KOETO TAXHOTO JEHCTBHE M CHJIAa oA Ce openaBaTt oT

¢[HOTO OO [pYyroTo, - TOBA MH C& CTpPyBa TolKkoBa rojism afcypn, ue JOpH He OH
TIpeJcTaBsAM Kak HAKOH, kKOHTO e crocofeH ja paschikaasa KomneTeHTHo No BBOPOCH OT
bunocodekn xapakrep, 60 MOreJ Ja cTHrHe N0 Mogo6HA MHCHI.”

BbB Bwnpocume, IPUIOKEHU KbM cBOSTa "Onmuka”, KAKTO U B IMCMaTa ci 1o Boiin,
HioTOH B [JeHCTBHTEAHOCT € HAaNpaBU/ OMUT 1A 06HCHH IpABHTALMATA NOCPENCTBOM
HalATaHETO HA HAKAaKBa cpefa W ue Toll He ¢ nybnuKyBan cBoeto obsacHedue “caMo 3al0To
He e YCOAJd 4pe3 ONMHUT M HabmwoJeHWd [a Aaje 3aJOBOJHTENHO [OKA3ATENICTRO 32
CHIIECTBYBAHETO HA TakaBa Cpefla U 3a HAMMHA, N0 Ko#iTo T IelicTea, KaTo Hopaxia
NPHPOAHH SBJICHHA”. (

ABTOp Ba yueHHeTO 3a HpsAKO HeficTBHe Ha pascTosHue He e HiortoH. [1peB Pomickp
Koytc saropaps 3a Hero B CBOETO NpPERHUCAOBHE KbM H3NaBaHUTE NpuxuBe Ha HioTon
Principia. Cnopen KoyTc eqWHCTBeHO OT OHTa HayyaBame 3a B3aHMHOTO NPHBIHYAHE
Ha Tenata. [To HUKaKBR JPYr HauuH He OuXMe MONIM Ja Y3HAEM, 4e TelaTa ca MPOTHKHH,
Ye ca NOABHXHA unad Tebpau. CllegoBaTelIHO HMaMe IBJHO TIPABO fa CMATAME
TPABHTAIMATA 32 OBINO TOJNKOBA (YHAAMEHTAJIHO CBOYICTBO HA MaTEpPHATA, KOJNKOTO ca
TPOTMKHOCTTA, NOABHXHOCTTA WM HENPOHHIAEMOGTTA.

A xoraro HroTonosaTa Teopus 3aBotosa npu3Hanue B EBpomna, 3aeqHo c Hed ce Hajara
no-cxopo MHeHneto Ha KoyTe, a He Ha HroToH, fokaTo Hakpas He Ce NOABSBA TEOPHATA
Ha Bowuxosuy®, criopej KOATO MATepHATA € CHBKYIHOCT OT MaTeMaTHYSCKH TOYKH, BCAKa
OT KOHWTO € HaJapeHa ¢he cIocoBHOCTTA Aa NMpHBIMYA HIKM OTOALCKBA ADPYrUTe IO
onpeIeneHd HeH3MeHHH 3aKonH. B HeroBus cBAT MATEpUATA He € NPOTMHKHA M JOMHPET
He e pL3MoxeH. Toil ofaue He 3abpanst Da NpHMHILE ‘HHEPUMSA HA CBOUTE MATEPHAJHH
Touky. Ilo To3u MOBOI HAKOM OT MOCHNEQHUTE NPEeACTABUTENH HAa Heropara HIKoja
oTGena3BaT, 4e TOH “Bce max He € OTHLIBJ Taka Aajed, KAKTO ca OTHLILIH Hal-HOBHUTE
BBAMMIEAN 30 “MaTepHATa” KATO M3pa3 HA HAUHHHTE, IO KOMTO Ce INpOSBABA CHIATA”.

Ho, ako 3a MOMEHT OCTABHM HACTpPaHa BLIPOCA 32 PasBHUTHETO HA HAy4YHHTE HASH H
CBCPEJOTOUMM LSIOTO CH BHHMaHHE BbpXy PasUIMpABAHETO HA I'PAHHIMTE Ha HayKaTa,
e BUAUM HEIIO H3BBLHPEIHO BAXHO, & HMEHHO, e HIOTOHOBUAT METO/( € pasnpoCTpaHeH
BB BCHYKY OBNACTH Ha HAayKaTa, 3a KOMTO TOil & IPMIOKHEM, H Ye N0-BaXHO € Olle Ja o

4 Richard Bentley (1662 - 1 742), sryxopedt sacTosTes fa TpHITATH KOJEIUK, BOMOTRAJ MAOT0 31 BTOPOTO H3/lanke
na Pri)mipz‘a, KATO ¢6 HanaJL, 4e ¢ #BTOPHTETa Ha ToBa upounetenue me cpasn atersma (1), - bea. npes.
§ Pyppcep Bonmosut (171 1-1787) - xupuarers yuen u (miocot. Pabormr s raius u Gpauns. Paspai nesra
40 [T MEMEIS 8 TOMIZYEM, OKA3AJI CHUIHO WISIHEG BhPXY (PMIMKATA OT TLPUATA NONOBHHA Ha 19 8, - Be.
pen.
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U3yuaT CUJMTE, C KOHTO TejaTa [HelicTBAT €[HO Ha APYro, BMECTO Oa €€ ONUTBamMe Ja
oBACHMM Kak ce mpefaBaT cuiuTe. 3a OHe3H, KOMTO CMATAT BTOpaTa 4acT Ha npobiema
CBBBPUIEHO HEHY)KHa, Hall-nobpe e fa ce 3aeMaT U3LSJIO © MBbPBATa MY 4acT.

U eto ue Kapenpum, Kynon u IToacoH, ocHOBATeJHTE Ha TOYHATA HayKa 3a
€IeKTPHYECTBOTO H MATHETH3MA, KATO OTXBLPJIAT CTAPHTE NPEeICTaBM 3a “MarHUTHM
bryunu” u 3a “enexTpuuHy aTMoc(epH”, pasBHBAHH [Ipe3 MUHANAA BEK, HACOUBAT LANOTO
CH BHHMaHHME KbM HaAMMPAHETO Ha 3aKOHA 3a CUJIATA, C KOATO HAENEKTPU3HPAHH MM
HaMarHMTeHH Tejla B3AHMHO ce npHBaWYaT My oTénwsckBaT. [To To3u Hauun Gaxa

OTKPpHTH HCTHHCKHTE 3aKOHH 3a Tes3H ,ﬂeﬁc’l‘fsﬂﬂ H TOBa € HallpaBEHO OT H3CJIENOBATENH, -

KOMTO HHKOra He ca ce CbMHABaJU, 4e OelCTBHETO CTaBa Ha pﬂ3C?‘OﬂHPle, Bes
NOCPpCOHWYECTBOTO HA HAKaKBa cpela, U KOHTO Ouxa nomenHAlH Ha OTKPHBAHETO Ha

nonobHa Cpela IO-CKOpO KaTO Ha YCJOXHEHHE, OTKOJKOTO KATO Ha H3ACHSIBaHE Ha‘

HECHMHEHHTE ABJCHUA HA TIPHEHMYAHE. .

Taka cTHrsaxme fo BeAukoTo OTKpuTHe Ha MopumieX 3a Bpb3kaTa Mexny
e/IeKTPUYECTBOTO H MardeTHsMma. Mopmen yctaHoBu, de eJIEKTPUYECKHAT TOK OelcTaa
BBPXY MArHHTHHUS [OJIIOC, HO HE 0 NMPHBAMYA WM OTONBOKBA, & IO Kapa [a C& HBHNKH
oxoJio Toka. [To HeroBusa u3pas “cOIBCLKET Ha TOKOBeTe NEHCTBA [O BLPTALL HAUUH.

Haii-o4yeruiHuAT H3BOM OT To3M HOB (aKT €, Ye NeHCTBHETO Ha TOKA BBHPXY MarHHTa
HE € cula HA OpHBJHYaHe ui¥ OTONBCKBAHE, A BBPTANA CHIA U B CHOTBETCTBHE C TOBa
MHOTO yMOBE NMOTHHAXA B Pa3sMHUCHJ OTHOCHO ETEPHHTE BHXPH H MOTOLMTE, KPbKALY
OKoJio TOKAa.

Ho Amnep, GmecTsimo chb4eTaBaliki BHPTYO3HHA MAaTeMATHK C© reHuaiHuA
EKCIIEPHMEHTATOD, NPhB AOKA3a, Ye [IBa eJIeKTPHHYECKH TOKA CH B3aMMofeiicTBaT, rnocje
anaju3upa TOBA B3aMMoleHCTBHE M HaMepH paBHOAeHcTBAaIlaTa CHCTEeMa Ha
OTGIBCKBALINTE ¥ NPUBAKYALLMTE CHJIM MEXKIY ENEMERTHTE HA TE3W TOKOBE.

Amneposara popmyna obaue ¢ TBLpAe cliokHa B cpapHenue ¢ HioToHOBMA 3aK0H 3a
TpaBUTALUATA, TTOpaau koeTo fXa HaNpaBeHH MHOIO ONMUTH Ta Ja GbAe HanpaBeHa MHo-
npocra¥, , ‘ '

-Hama na Bu ofpemensBaM ¢ aHanu3 Ha onutuTe ga Obie nogofpeHa Task MaTeMa-
-Tivecka popmyna. [To-nobpe na ce 06LpHEM KbM CAMOCTOSTENHAA METO Ha H3C/eABaHE,
kofiTo (apajielt NPUIOKH B NPOYHBAHHSTA CH BBPXY eJEKTPHUECTBOTO M MATHETHIMA,
OCHIIECTBEHH B Kpasickis RHCTHTYT ¥ NPEeRLpHANN TO3H HHCTHTYT B €MH OT Haii-yBaxa-
BAHHTE XpaMOBe Ha HAyKaTa. S

Ensa v Haxo# e paBOTIUT NO-CHIHATENHO B CHCTEMATHYHO, C HANpeXeHHe Ha MMBJIHHTE
CH YMCTBEHH CHJIH, kakTo (Dapazneit OT caMOTO HAYAJlo Ha CBOATA HayuHa NeHHOCT. BbB
BpeMeTo, koraTo o6IAaTa HACOKA HA HAYYHHA MeTOI € Oa ce TpUIaraT HAeHTe Ha
MaTeMAaTHKATa H ACTPOHOMHATA MOCNELOBATENHO KBM BCSKO HOBO H3CJIe[BaAHE,
obcTosTencTraTa, KAKTO € HIBECTHO, TAKA CE CTHYAT 34 Mapafeii, e Toil He e MoXen Ja
e cnofHe ChC SHAHUA B MATEMATHKATA, 4 CBEJCHHATA My B OBGNACTTa Ha aCTPOHOMHATA

€ 3axomsr va Amuep (1775 -1836) 3a m3auMOopCHCTIHETO I TOCTOAHAH TOKOBE & (opmympan npes 1820 .
‘Cunata F ua waumopelicTsreTo na qpata Toka | (s f2 € EIICMEHTAPHH JILIDKHHM dS , dS, , HAMHpAMY ce 1A
PasCTOSIIAE /' ¢lIMH OT APYF, cknoynaim Bong 6, 8, ¢ 7 1 L) £ noMexgry o, e

F =« iyids\dsy(cos & - 320050, cos0,)/r2,
Tasu opMysia HaOMIUS 3AK0HA 51 IPADKTALMATA, [0 BKTMOUNA B LINITE 0y, 02, Brmsanure ey popmysata
CAEMEUTAPITH NLIDKHUIN A TOKOBETE CA HACTH OT 30 TBOPEHH KONTYPH, HOKOIKOTO HOCTOAHHHTE EEKTPHUSCKH
TOKOBC BHHATH €A HHCTO CONCHOHANIE (PUXponH). 3aToDa (JopMYIaTa HMA CAMO CTIOMATATESCH CMHCLL, A

NpaBaiEaTa (CLOTBETCTEATIA A ONKTA) CHJIA Ce TIONYYABA Cile/ AITCIPUPAHE [0 MTBOPENATE KOHTYPH dS),
dsa, - len. npes.
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ca 6uny -HabapeHy TIABHO OT KHHUTHTE. .

MMeHHO 3aTOBA, MaKap Aa W3INUTBal ABLIOOKO yRaXkeHHME KBM BEIMKOTO OTKpHTHE HA
HioToH, TOH MENan Ha CPaBHTALMATA KATO HA eOUH BAJX CLKpOBEeHA TaiiHa, KOATO, MOM
CAMMAT TOH HE € acTpoHOM, He OH WMall PaBO HHUTO Aa OTpHYa, HUTO [a MOAJAra Ha
CHMHEHHE, a CMATAJ 32 CBOM ABJT Ja BApBa B Hed B TO3M BHM, B KOHTO MY € MOBEpEHA.
Ho nomo6Ha cnfna Bspa He 64 MOIa [a ro Hakapa Ja ThPCH OOfCHEHHETO Ha HOBH
ABJIEHHA vpe3 MPpAKO NPHBIMYAHE.

OcseH ToBa TpakTaTHTe Ha [loacoH W Amrep ca HamucaHu B Takasa (opma, ue OT
T9x 6 MOTBJ [a W3BJieue NoJ3a CaMoO OH3MW, KoWTO 3anbiaboueHo e H3ydaBan
MaTeMATHKATA; TREPAE CbMHUTENHO e ofaye A/l YOBeK HA 3PENH romuHy 6 Moren Aa
3alOYHE TakaBa MOOrOTOBKA.

Taka ue Papageil, npy UAAATA cH POHHUATENHOCT, NIPH OANaTa ¢H NPeNaHOCT KBM
HAyKaTa, MPH LAJIOTO CU M3KYCTBO HA EKCTIEPUMEHTATOP, HE € MMAaJl CPECTBATA, ¢ KOUTO -
[ia clledBa HACOKATA HA MHCJIEHE, JoBeNa (JpeHCKHTe YUeHH A0 OlecTAUIUTE HM Pe3yATaTH,
¥ 3aTOBA € GuJl MPHHYReH Aa cu 00ACHIBA ABNCHUATA C NoMoLITA Ha cucTeMa OT CHMBOMY,
pasbupaemy Haji-Bevue 3a HEro, BMECTO 14 YCBOABA €31Ka, KOHTO AOTOrasa e€NUHCTBEH €

CTIOACTBAJ cpell YUEeHHTE.

" Hcf}[sme CMI\I/:BOJI)I/(I ca OHe3d CHJIOBH JMHHMM, pa3bsarealld ce BBB BCHUKHM MOCOKM OT
HAENEKTPH3NPAHUTE M HAMATHHTEHM Tella, KOHTO dapapeii e BIKOAN C BETPELIHOTO CH
3peHMe Taka SCHO, KAKTO U MATepHANHHTE Teja, OT KOUTO Te BOAAT HAYAJIOTO CH.

MaesTa 32 CHJIOBHTE NMHAK W 33 HAUHHa Te Ja C& MPEeACTAaBST C MOMOLITA HA KEJIE3HA
cTHproTuHu He e Guna wopa. Te ca Guil MHOrOKpAaTHO HaByirogaBaHy H myuqaaagm
MATEMATHUECKH KATO HHTEPECHO W JiIoOONMUTHO ABJICHHE B HAYKATa. Ho Heka yaii-pobpe
na uyem camus Qapaneif, kax TO} 3aT103HABA YUTATENS ¢ MeToda, KOHTO B HErOBHTE

pble Ce NpeBpbilla B MOLIHO U3CIEN0BATENCKO CPeACTRO: . e
“ExcnepHMeNTAaTOPHT, KOHTO Xejlae Ha H3ciefBa MarHHTHaTa CHJA €1pes poABAaTE

. Ha HelHUTe MATHWTHH CHJIOBH JIHHKH, O HOCTHONUA npubbp3aHo B HeOOMUCIEHO, aKO e

oTKAXE OT HAH-IEHHOTO CpencrTBo - OT W3MOJI3BAHETO Ha MKEJIe3HH CT’I::pl"DTI/IHfI. Karo ru
H3M0J13Ba, TOH MOXe HENOCPEACTBEHO HamegHo Aa NOoKaXKe MHOro OT"CBOHCTBZ\T\R Ha
'fﬂ3[d CHNIA U JaXe B CIOKHUTE clyuad MOXE 2(121 npgone;:(u C OYH pA3IUYHHTE [MOCOKH Ha
CUJIOBMTE JIMHHK H & ONMpencin OTPlOGHTeﬂXla.Ta [OASPHOCT, MOXE 1a gabmonagra B
XAKBA NOCOKA TA3KW CHJa pacTe, a B Kakpa HamalifiBa, a B CJIOXHUTE CHCTEMH MO)K:Hii
onpejeny HEyTpaJHHTE TOUKM WKW MecTaTa, B KOHTO HAMa HHTO TOJIAPHOCT, HH’IJ;)BB"H;
[naxe KOraTo Te3d TOUKHM ca BETpPE B CHJHH MAarHHTH. ﬂpn TAXHOTO HB!’IOHIH;OKP1
BEPOATHUTEC pesyaraTy ce BIDKIAT BeOHara W Taka moraTt Ja.ce foay4yaTt UEeHHH Ha

32 MOCTAaBAHETO HA GhAelld ONHTH.

‘ - OnuT Che CHI0BH JIMHUH .

B Tosw onuT BCIKO ‘napllemle cn;pro-ruaa HpBD,CTaBJU{Ba MaJlbK MAar”duT.
PasvouMenHNTE TIOJIOCH, anHamemamn Ha pa.anglqnu spxﬂua, ce HpMBJ’lH'—IRz:”}lll:;;
ApYT, @ MHOFO 3PBHLA MPHJENBAT KbM MONIOCHTE Ha MATHUTA, T.C. IcLMLxsa.p;Iix T;MT#
pemma”ra oT C']"pr‘OTI/IHH. Taxa CT'prOTI/IHHTe, BMeCcTO Ja Oﬁpﬂ,ByBEAIT BBPXY X¢ pc,'r,mﬂ
jariyieTeHa cHCTeEMAa OT TOUKH, €€ pi‘iBﬂOﬂm"ﬂT B peﬂHIlH, 3pBHAE no‘aphuue, KaTO ¢hCTE o
OBITY HUALIKH, KOUTO ChGC CBOETO Hﬂ[’lpaBJ’IBHI’lC TOoKa3paT DHBHOHO)ICCHHGTO Ha CHJIOB

; ‘ CT Ha TOoJIETO. .

ﬂnﬂlglzTiﬁailii{l]::‘T:in:‘ B;}RAQ.T B TO3W OMUT HUIO nom_zqe OT HaddH Oa ce 06)(13;’1[;1(;1’0(’31‘
¢IMH TIOTIel] HANPARJIEHUATA B PA3JIMYHI MECTa Ha JABETe CAJH, HACOUYEHH KbM BCE
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MarHuTHUTE MOJIIOCH; MAJIKO MO-COKEH Pe3yATaT OT equH NPOCT 3aKOH 3a cmiarTa.

Ho ®apaneii, cien kato uskausa msna [Opeauna cThhaa, 3a0elekHTEHE KakTo ¢
TEOMETPUYHATA CH ONPENENEHOCT, TAka H C YMO3PHTENHOTO CH O0CTpOYMHe, TIpHAABA Ha
TOBA CXBAINAHE 3a CHJIOBATE JHHHU SCHOTA H TOUHOCT, KOHTO aneu usnpesapear
fICHOTAaTa M TOYHOCTTA, NOCTHTHATH BBB (OPMYIHUTE Ha MaTeMaTHIIHTe. o

Ilpenu Bcuuxo @apaneeBHTe CUIOBH JTHHUH He TpaOBa Oa ce pasmiexaat MOOTHEIHO,
Te o0pa3yBaT cucTemMa, pasmojioxeHa 1o onpefesieH HAYHH B MPOCTPAHCTBOTO - Taka ye
OposiT Ha JIMHUMTE, NpecHYAllH eqHHMLA IO, HANIPUMED SOMH KBAApAaTeH HHY, Napa
MHTEH3UTETA HA CHJaTa, AefcTBama npes Tasu miom. Tosa NpaBH BBL3MOKHO YHCIIEHOTQ
OlipeneniHe Ha CHNoOBATE JuHMH. CHlaTa HA MarHHTHHS MOMIOC ce u3MepBa ¢ 6pos Ha

JINHHHTE, KOUTO HU3JIH3AT OT Hero; CJICKTPOTOKOBOTO ChLCTOSAHUE Ha COHa BEpHTa ce -

U3MepBa ¢ 6post Ha NMpEMHUHABAIINTE MPe3 Hesl CHIORM JIHHUI.

Bropo, Beska oTnenna numus CBIIECTBYBA HENPEKHCHATO B MPOCTPAHCTBOTO M
BpemeTo. KoraTo Khc CToMaHa cTaHe MarHMT MM KOraTo 3am0uBa Aa Tede eNeKTpHuen
TOK, BL3HHMKBALUINTE CHJIOBH JIMHUM HE OCTABAT MO MeCTaTa CH, & C YBEIHYABAHETO Ha
CHJIATA BEHTPE B MATHHTA WJM B TOKOBHS KOHTYD BBIHHKBAT HOBH JIMHHUH, KOUTO
TIOCTENEHHO Ce pasnpOCTPaHsABAT HABLH, Taka Ye LAIATA CHCTEMA Ce Pa3sBHBA OTBETpe
HaBbH, nonobHo Ha HioToHOBHTE mpboTeHH B Hamms nepey onuT. ITo Takee Hauwmy
BCAKa CHIIOBA JIMHHA 3aNa3Ba CBOATA THKLECTBEHOCT MO BpeMe Ha USNOTO cu

- CHLUECTBYBAKE, MaKAD Ye BUILT H Pa3MEpPHTE H MOrAT B M3IBECTHA CTeHeN Iia ce NMPOMEHHT.

He pasnonaram ¢ speme na ommosam METOHTE, NOCPECTBOM KOMTO BCEKH equH
BRNPOC, OTHACALL Ce IO CHAHUTE, NeHCTBAINN BbpXy MArHHTH HWiH BBPXY TOKORE, Wi [0
HHAYKIMATA HA TOKOBE B KOHTYDH, MOXe na Gbie peleH upes pasrnexpgaHe. Ha
DapaneeBiTe CHIOBH NUHEMH. B Tesu Cllydal Te HHKOTa He MoraT Ja ce 3abpapst. C
HoBaTa cimBoJmka Papafell MaTeMaTHYECKH TOYHO pa3BuBa UAJATA TEOPHA Ha
EIEKTPOMArHETU3MA HA e3MK, cBOGONEH OT MaTEMAaTHYECKH NPECMATAHHMSA, TEOPUS, KOITO
© NPUNOXHMMA KAKTO B Hal-CIOKHUTE, Taka B Hal-IpocTUTe cny4au. Ho dapageii ue
CIHpa NOTYK. OT CXBALIARETO 32 reOMETPHYHM CUJIOBH JIMHUH T NpeMUHABa K'bM HOesTa
32 (pusuuecku cunoBw JanHun. Toii 3a0eNs3Ba, qe JBHXEHHETO, KOETO MAarHHTHATA HITH
CHIEKTpUYHATA CHNIA MpOU3Bek/a, 6e3 CbMHEHHe BOmH 10 ChKpallaBaHe Ha CHJIOBHTE
JIMHMM M 10 TAXHOTO paspexaane. [1o Takte Hauuy Toif OTKPHBA, He B CpelaTa BhIHUKBA
OIpEIENIeHO CBCTOSHUE HA HATIPENEHHS, KOETOo ce u3pasiBa B cBoeoOpasHa HATErHATOCT,
Hof00HA HA HATArAHETO HA HHINKA 110 'HANPABJIEHHETO HA CHJOBHTE JIHHHIL CheJHHEHA ¢
HaJLITaHeTO BB BCHYKH MOCOKH, NEPNEHAHKYSPHA KbM THAX. ,

Taxasa e Tasu HoBa KoHuennus sa HeHCTBUE HA PA3CTOAHHME, KOATO 'O cBexga g0
ABJIEHHe OT moJoGeH BHA, KAKBOTO & felcTBUETO Ha pascTofHuE, NPedH3BUKAHO OT
HATATAHETO HA HUIIKA M HaNATAHETO HA npwr. KoraTo Hammte Myckynu ce HanpsArar
oL AEHCTBHETO HA HMIYJNC, KOHTO HHe MoxeM ma OpHNaraMe 110 HeH3BECTEH 32 HAc
HAYMH, MyCKy/IHHTE BJIAKHA Ce CTPEMAT Ja Ce CKbCSBAT H 38€[IHO C TOBA [Ia Ce PA3IIMPABAT
BCTpanu. B Myckyna BB3HMKBA cBoTofiHME Ha HaNpeXeHUe H CLOTBETHHSIT OpraH ce
3anemkea. Ho nogobHo obscuenne Ha MYCKYJIHOTO aeiicTBre majiey ue e H3UepHaTeHO.
B mero HHIO He ce xaspa sa IpHYUHATA 32 BB30YXKAAHE HA HANPEKEHUETO, B Hero He ce
M3CIeNBAT M CHIIHTE HA CBBp3BAHE, O3BOJIABALLE Ha MYCKYJIUTE [a H3IBLPXKAT TOBA
Hanpexerue. M Bee nak npoctusT (axr, ue smecto €IHO HeiCTBHE, OTROCHO KOETO ca HH
M3BECTHH CaMO NMPHYMHATA U eeKTET Ha PascTOfHNe, CBUIECTBYBA APYr BUA AefcTBie,
KOSTO ce pasnpocTpansBa HeNmpeKbCHATO MO HSKAKBA MaTepHanHa cyGcTaHnus, - Beve
CAMHAT TO3M (QaKT HU Kapa [a ro mpHemeM KaTo PeaNled MPHHOC B HallWTe 3HAHMA 52
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MeXaHHKAaTa Ha XHBHTE OPTaHH3IMH.
] es
o cewara npuuuHa U PapanecBoTo cXBalllaHe 33 ChCTOAHHE HA HalpeXeHH >
eIeKTPOMAardUTHOTO MOJie MoXe [a ce pazmiexia KaTo MeTol 3a offcHsABaHE
JeHcTBHETO HA PA3CTOSIHHE MOCPENCTBOM HeNpeKbCHATO NpefaBaHe Ha CHIH, Makap Ja
. *KeHUe ce BL30yxna.
He 3HAEM KAK TOBa CHCTOSHHE Ha Hampe I ‘ o
Ho enso oT Haii-MnomoTBOpHHUTE OTKpHTUA Ha Dapafeil - OTKPUTHETO HA MAarHHTH o
BbPTEHE Ha NOJSPU3HPaHaTa CBETIHHA - TMO3BOJABA [la C€ HANPABM oOllle elHA Kpaqm;
Hanper. Topa sBleHMe, aKO 'O Pa3lIOKHM Ha Hall-pOCTH eNneMEeHTH, MOXe [a ced)(;nn !
Taka: 0T [Ba CBETIMHHHM JIb¥a ¢ KP'broBa NMOMSPHU3aLHS, HAIIBJIHO CXOIHM MO KOH Trz;:]; J
1111, HO BBLPTALIYA ce B NPOTHBONOJOKEH NOCOKH, C [TO-TOJIIMA CKOPOCT ¢& Pasipoc p‘T "
BA OH3M, KOHTO c& BBLPTH B SOHAKBA NOCOKA C €lEeKTPUYECTBOTO Ha HaMaFHHTBaI;l::(qu};
OTryk ciefipa, kakTo ckp Y. ToMchH nmokasa TOBa MOCPENCTBOM CTPOTO mg reen
aHAJIM3, Ye cpelaTa, HaMMpama ce Noj NeHcTBHETO HA MATHHTHA CHJIa, Tps :: ngT
HAMHUPA B CbCTOSHHE HAa BEPTEHE, T. €. 9e MAJKHTE YYacThLUM OT CpelaTa, KOH Mo ;n
Ja Ce HapekaT MOJICKYJIHH BHXDH, C¢ BBPTAT, BCEKH OKOJIO CBOATA OC, KATO MOCOKE @
(4
' arHHTHaTa CHJa.
Tasu 0C CHBOALA C NOCOKaTa HA M f T
CnepoBaTelHO TYK HaMupame o0fACHEHHETO Ha CTpeMexa Hf nosn
NUHHY [a ce pasuIdpsIBaT BCTPaHH U [a ce ckbesBaT. ToBa e clecTBUe OT UEHTPO g
CHJIa HAa MOJIEKYIHHUTE BHXDU. - X
Iilatmmn‘ 1o KoiiTo AeficTBA efleKTPOABIKELIATA CHA, KOATO BB30YyxIa I ynm;}?:;iac
, UTe Ha AHHAMHKATA.
u306110 ce ChIacyBa ¢ MPHUHIAI
BHXpH, He € Taka SCeH, Makap 4e e
IBI ;alca HHU€E YCTAHOBHXMe, Ve eJIeKTPOMATHHTHATA Cpefla; aKO T ChIeCTBYBA, na;:;p %;
€TH3MET € TACHO CRBD
abora. Buagxme cbio, Y& Marse;
D otHaTa, o saach, STO CBETIHHATA € TPENTeHHs
ByBa TEODHS, CBINIACHO KO
CBET/IHHATA, & 3HAEM, Y€ ChIUIECTB! e
Ha HikakBa cpena. Kakpa e Bpb3kaTa Ha Tasd cpela, MpeHAcAlla CBETIMHATA, C H
<
0
eNleKTPOMATHHTHA cpefa? o
3apmacme CHIIECTBYBAT &JeKTPOMArHHTHH H3MEpBaHHsA, Bb3 OCHOBA HngggeHm o
a Ha paslpocTp: :
MOXe JIa c& H3UHCIH CKOPOCTTE
NMPUHLUINTE HA IAHAMEKATA .
MI‘)UIKI/IT& MaTrHUTHH CMYUIEHHA B NpeArnojlaraeMaTa eleKTpOMarHUTHA c;;:mzigg 26 314
<! ’1 )
e OHNHTH, € HIBBHPEIHO IONIME
Tasu cKOpOCT, cropen PasUYHAT Jose
MHJTHOHA MeTpa B ceKyHJa. A CKOpOCTTA Ha CBeTIMHATA B CBOTBETCTBHE Cp?:;l; wmm;
‘ e cTBHTEIHOCT pPa
a MeTpa B ceKyHpa. B I
dyko € panrHa Ha 298 MHIHOHE .
orilpeneneuun Ha e[HaTa W Ha JAPYraTa CKOpPOCT C€ Paajid4yaBaT eIHO OT gﬁzm e
OTKOJIKOTO M3UHCIEHATA CKOPOCT HA CBETIHHATA Ce pasif4aBa OT uaqp;{cn Mzoccpe'ua’m
cmymenue. Ho ¢ a,
: a4 MalKOTO eJIeKTPOMATHATHO
Ha paslipocTpaHeHHue Ha » e
3aeMaT eJHO H
TpOMATHHTHATA Cpela
npeHacAllla CBETIMHA, H €JIeK e
npe,u"lm'r CMYILEHMETO C e[lHA M Cbllla CKOPOCT, TOraBa uMame Jia ocﬁoae u36£meM
(4 [48
CII\)UiT')Me pasnuuan? KaTo npueMem, Ye Te ca eHA ¥ ChIUA CPEAa, NMOHE L ‘
[44 14 -
ynpeka, 4e I'bJHUM [POCTPAHCTBOTO © pa:anm:; Tz;:onoz;; ;fogx‘me coeto Moke na Ge
eKTpoMar ,
OcpeH TOBa €OUHCTBEHOTO eJi¢ O o b
A3NPOCTPAHABA B HENpPOBOAANIA Cpeja, € CMYLICHHEeTO, HaMpedHo ;;H:TO m;ccmo
C
I;'xsn OCTpAHEHHE, B IIBIHO ChOTBETCTBHE C OHOBA, KOETO 3HACM 32 CMYIIL : O,qumuo
< ]
L;Topcne’mnna CnefoBaTelIHO MOXEM [ia KaXeM, He H CBETIHHATA © €JIeK sTe; o
N eHMe B HENPOBOAsINA cpela. AKo [OIMycHEM TOBA, eNeKTPOMArHHTHATE ° gomm
° C u 2
c:rg;ﬁum'ra e ChOTBETCTBA BBB BCIKO OTHOWIGHHE HA BLHHOBaTaOTinOgenHHHM 2
TeopunTe Ha VIbHr u OpeHen me cTAHAT oule no-yGelHTenHu, ak 4 oOemM ¢
Teogmme ua Kasemmumn 1 Kynol ypes 3BeHOTO, CBBbP3BALIO B €[HO LAMO yHE
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CBETNIMHATA H eJIEKTPHYECTBOTO, - BejiukoTo PapafiecBO OTKPHTHE HA EIEKTPOMATHHTHOTO
BBPTEHE Ha CBETJIMHATA.

Beue He MoxeM pga pasmiexname oOWWPHUTE MEXOYIJIAHETHH M MEXIY3BE3[HN
NPOCTPAHCTBA KATO NpasHH obJacTy BbB BeesieHaTa, KouTO TBOPEUHT He e 3aITBIHMI Che
CUMBOJIHTE OoT MEorooOpasHus pen Ha HerosoTo nmapctso. Te ca HanblHeHH ¢ Ta3u
cpena, Taka ca salTbJIHEHH, Ue HHMINO He € B ChCTOSAHME Oa st MpeMaxHe OT Hal-majkaTa
4acT Ha MPOCTPAHCTBOTO WM Ja HANPaBH U Hail-Manbk paspe3 B HelHaTa Geakpaiina
HemnpekbcHaTocT. T4 ce MpocTHpa MIETHO OT 3Be3fa JO 3BE3[a; W KOFATO MOJIEKYJIATA Ha
BOAOpOAA TpenTH B 3Be3fata CHpUyc, cpelaTa BbaNpHeMa HUMIYJICUTE OT Te3d TPENTeHHs
¥, NpeHacsHKy IH 13 CBoHTe Oe3xpafiHy Heapa B TEUSHHE Ha TPH I'OLAMHY MO IPAB ITHT, I
npefaBa B TOUHATA MOC/ENOBATENHOCT H B NBJHA H3MPaBHOCT B CMEKTPOMETHPA HA I-H
Xvrune’ B Twisn Xun. \ ;

Ho cpepaTa uMa H Opyrd QYHKLHM M B Hest CTABAT ¥ IPYTH HPOIECH OCBEH NPEHACSIHETO
He CBETAMHA OT e[MH YOBEK [0 APYr ¥ OT €JHH CBAT [0 APYr H OCBEH IAETO MpaBH ode-
BHOHO a0CONIIOTHOTO €UHCTBO B METPHKATA HA BeefleHata. Hail-maikute uacTu Ha Tasy
Cpela MOraT.ja UMaT OCBEH BHOPALMOHHH MBHXKEHHS Olle W POTAUHOHHH, KATO OCHTE
Ha BBpTeHe MPENCTAB/IABAT MMEHHO OHE3H CHJIOBH MAPHATHH JIMHHH, KOHTO Ge3 mpekbe-
BaHE Ce NIPOCTUPAT B HEJOCTBHIHH 338 HHTO €OHO OKO O6NacTH H KOHTO, HeHcTBaliki BBp-
XYy HAIUHTE MATHHTH, HHM FOBOPAT Ha €3MK, BCE OLIE HEpasTalaH, 3a OHOBA, KOETO CTABA B
TAHHCTBEHUA CBAT HA eJIEMEHTAPHHTE SIBJICHHS OT MHHYTA 710 MHHYTA H OT BeK [0 Bek.

Ha resnt nuuunm ne Tpabpa ma ce mema KaTo Ha YHCTO MAaTeMATHUECKH aGCTPAKLUHH.
Tosa ca Hanpar/eHuATa, 110 KOHTO CPeAATA H3IIHTBA HATIPEXEHHE, NOJOBHO HA HATATAHETO
Ha HULIKA, MK Aaxe no-nobpe - nofobHo Ha HANpATaHeTOo Ha HAIIUTE COGCTBEHH MYCKYJIH.
HanpexenneTo Ba cpenaTta mo mocokaTa Ha CHJaTa Ha 3eMHHS MATHETH3BM TYK B AHIHS
€ paBHO Ha eiuH rpad [0,065 rpama. - Bes. mpes.] Tero Ha 8 xB. dyTa. B Hixon ot
omuTHTe Ha [Dkayn cpenata m3nnTBa Hanpexenue 200 QyHTa Ha KB. MHY.

Ho no cunata Ha chuwaTta Tasy eNAaCTHYHOCT, KOATO MPABM TA3M opeqa cnocoGHa ma
Npeliapa CBETIIMHHNATE TPENTEHUS, T ¢ crlocobha chilo fa AelcTsa n1og06HO Ha pYXKUHA.
HaButa no nomxopsiu HAYHMH, TS W3NUTBA HANpeXeHUE, PA3IUYHO OT MATHATHOTO, - HA-
npexeHue, GnaronapeHne Ha KOETO TA TIACKa NMPOTHBONOJOKHO HAENEKTPH3HPAHHTETENA
€OHO Cpemy Apyro, Mpou3BexXaa AeHCTBUS 10 Jb/DKMHATA HA TeferpadHute kabenu u,
ako HANPeKEHUETO € NOCTaTBYHO rOJSIMO, NPUYHHABA NPEKBCBAHE M B3PWB, HAPHYAH
MBJIHHSL. . : :

‘Takupa ca HAKOM OT Bede OTKPUTHTE CBOICTRA Ha OHOBA, KOETO 4YecTo Bemre HAPUYAHO
NpasHO NPOCTPAHCTBO MJH HUINO. Te HH NO3BOJABAT A3 IIEJAME Ha PasIHYHUTE BHOOBE
AeiicTaue HA Pa3sCTOAHUE KATO HA JeHCTBHE MEXMIY ChCEJHH YACTHIH OT HENPEKHCHATOTO
pemiectso. llle 6bre niu Tasnm HOBa MegHA TOUKA NPHHLUIHO OOsCHEHHE WY Lie
TIPEACTaBAABA YCNOKHEHHE - DEIUCHHETO HA TO3H BBIPOC NPENOCTABAM Ha (uIoco(HTe.

(James Clark Maxwell, On Action at a Distance.
Proceedings of the ‘Royal Institution of Great Britain, vol. VII, 1878)

| l?peBog CM.Bywes m

Ben. Pen. Iipesodausm u pedaryuama 6aaz0dapam na doy. Bosn ITlenros 3a

KOMREMENMAAMA ROMOUY, OKA3GHA NpU ROOOMOBKAMA HA MO3UL NPeaod 1 0cobeno 3a
cnpasiume 8 nodmexcmoseme. B

Yiusim Xnrune (W. Huggins, 1824 - 1910) - suriteiicku actponom, nuoHep Ha actpodmrsuxata. - Bea. npes.
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II'BbPBMTE I'OAVMHU HA
KABEH/IAIIKATA JIABOPATOPHSI:
IMIKOJIATA HA MAKCYEJ

- Bn. Kpasuos,
¢im.H.c. B Mncmumym Wemopuu Hayku u Texuuku, MockBa

pea 1874 r. ce e cheTosno otbuuKanHoTo oTKpHBane Ha Kapenawiukata (uapyecka yabo
paTOpHs NMpH KaTeApaTa 10 excliepyMenTanHa (snka, cp3agesa HeoTaasHa B KeiimGpu-
JOKkust YHEBepcUTeT. ChIIACHO NOCTAHOBNEHHETO Ha YHUBEPCHTETCKHS CEHAT, NPEA CAyKUTE-
JHTe Ha kaTenpaTa ¥ Jaboparopusta e Onia nocTaBeHa safauaTa “fAa NPeNoAaBaT ChC CHOT-

BETCTBALIM EKCHEPUMEHTANHN NeMoucTpauuy Tomnuaxa, Enextpuuectro ¥ Marnetussm. [la

CHAEHCTBAT 3a Hampegbka Ha Tesd Haykd. [Jla moowpsBaT W3yIapaHeTo HA T3 HAYKH B
yHuBEpCHTETA”. .

Mo rakbs Hauud npen Kapenpumkata gabopaTopus ole OT CamMOTO Havalo CTOAT IBe
nestd: aa 6beae nemMoHeTpauuoHHa 643a Ha KypeoBeTe N0 TOMSIHHA, eXeKTPHYECTBO ¥ MarHeTH-
IBM M ChleBpeMeHHO Aa Oble excrepuMeHTaTHa 6a3a 3a Hay4yHO-H3CIAEAOBATENCKATE ThpCe-
Hua B Tean obnactu. ITo ToBa Bpeme B KelimOpuik pete e ppBefieHa CACTEMATA HA 3al(ATa HA
JUCEPTALMA ¥ Ha HAH-NOBPUTEe CTYASHTH, NPEMMHAJM HJH He Kypca 1O eKclepHMeHTasHa
(usrka, ¥M € MpeJocTaBeHa BLIMOXHOCT N0 cofcTpeno. xenavue na u3bepat Tema 3a gucep-
Tauus ot obnactra, B kosTo paboti Kapenauimxara nabopaTopus, u fa pafoTaT B Hes B Kadec-
TBaTA cH Ha “post-graduates”, WIH IO CHBPEMEHHOMY KaTO acriMpaHTH. KakTo camoTo BBBEX-
naHe B KefMOpuIXKas YHUBEPCHTET Ha Kypea N0 eXCHepAMEeHTAIHA (JA3HKA, Taka U OTKpHBA-
HeTO NpH YHHBEPCHTETA Ha HAYYHO-H3C/ENOBATENCKO yupexAenue - Kasenammxara
nabopaTopus, ca HMAalH 33 CBOETO BpeMe MHOro ojissMO 3HAYCHHE, MOXE Ja ce Kaxie
PEBOJTIOLMOHHO, KAKTO 34 [PENOAABAHETO U H3Y4aBAHETO HA (PU3NKATA, Taka H 32 YCHBBPIIEHC-
TBAHETO Ha OpraHU3aUHATa HA HAYYHHTE H3CAeHBaHNUSL. | i

Ha kakBO ce AB/IKH Bh3HMKBAHETO HA TE3W HOBY BBH3MVIEAH, KOWTO AOBEXNAT B KpanHA
cMeTKa 1o cp3faBaHeTo Ha Kapenguaikata NaGopatopus? Mowe 64 ppBefileHuTe OT Maxcyen
npes 1860 - (870 rr. cTaTHCTHYECKM METOLH B TEPMONHMHAMHUKATA U PA3BHTATA OT HETO TEOpHA
HA eNeXTpoMarHuTHOTO nosie? 3a Topa, ue obpasosanueTo B Kapenpumkara sabopaTopus no
HUKAKDBB HAYHH He e CBbP34HO C HAYHHATA PEBOJIOLHS, IPeIU3BHKaHa OT BEarTe/iaTe Ha Makcyen,
ropopsT MHoro (haktH. [To TOBa Bpeme He ca OTKPATH Olile HUKAKBA ONHATHY AAHHH, KOHTO [a
NOTBBLPKAABAT CaMo TeopHATa Ha Makcyes, Oes 1a ce BMECTBAT B KOHKypupamaTa ce ¢ Hes
‘Teopus Ha fahekomeiictsuero. TeopuaTa Ha Makcyesn HMa Majko DPHBBPXEHALH, 32MOTO
NOCTY/IMpa pefAna HAKOra HeHaO/mofaBaHu SBJEHASA: eIeXTPOMATHHTHY BLIIHH, HAJLIIAHe HA
cBeTiHHATA W Ap. Tasu TeopHs He ce IpH3HABA Haxe OT ONM3KATE NPUATENH HA l}/laxcyen -
Vunsam TomesH (6baemus sopa Keasun) u xopax [abpuest Croke - gama OT Hau-BHAHHTE
($usnnu Ha ToraBaiHa AHrng. Bunpexu Tosa Makcyen ce e UOJ3Bal C OPOMEH aBTOPUTET
fnaronapenue Ha ApPYrATe CU TPYHOBE [O CTATHCTHYECKA TepMOAWHAMUKa, pasrajfaBate Ha
NpUpofaTa Ha HpbcTeHuTe Hd CATYpH, UBETHOTO 3peHHe M [Ap. 32 TOBA, Y€ CLINABAHETO HA
Kapeunumyata 1aBOpaTOpHs HUKAK He & CBbP3aHO ¢ TOBA Ha#-KpyNMHO HAyIHO CHOWTHE Ha
CBOETO BpeMe - Ch3JaBaHETO Ha Maxcyeﬂoaa“ra TEOPHUA Ha enex’rpomarxm'rm’ro [oJie - rOBOpH
# (PakTHT, Ye OTHAHANO HTHKHOCTTA Tpodiecop B TAsH gabopartopus e 6una npemjoKeHa Ha
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TomcbH, a cnen Toa ¥ Ha Xesivxonu. EaBa ciiefl KaTo Te ce OTKa3BaT N0 PazIHYyHU NPAYHHA,
TasH [UIbKHOCT € npeisiokeHa Ha Makcyei.

Mo-y6enuTenya u3rexaa Te3aTa, Ye H3ACKBAHETO 32 U3MEHEHHE HA CHCTEMaTa Ha ofpaso-
BaHHe U OpraHH3aLMA Ha HayqHUTE U3CTeNBAHUS ca OHIM ONpeAesieHH OT rojleMHTe COUHalHA
H3MEHeHAs, poTHYaLIE B AHINUSA B kpas Ha 20-TH Bex. CTPEMUTENHOTO pa3BlTHE Ha IIPOMUI-
JleHOCTTa MopaXaa ocTpaTa HeoGXOAUMOCT OT BCHYKH HOBH TEXHHYECKH HJIeM M YCTPOACTBa, a
3HAYM U OT CAMHTE XOpa, KOUTO OCBHUIECTBABAT NpoIeca - yieHH ¥ RHxeHepH. [Tpes Buktopr-
AMCKATA eNoXA PAIKO HAPACTRA HHTEPECHT K'bM HAYKATA B B YACTHOCT - KbM (IH3UKATA, OTpaXe-
HHe Ha KOeTO ca aHWIMACKHUTE eKCNO3UIHY Ha CBETOBHHTE H3I0K0H ¥ Jaxe cnelHaaHO OpraHu-
supanaTa npes 1876 r. noa narpoHaxa Ha kpamnia BakTopus uanoxba Ha Hay?HH ypenn.

3a a MOraT CTApUHHHTE aHIMHHCKH YHHBEPCHTETH, H B 9acTHOCT KelMOpHAX, Aa BLPBAT B
Kpak ¢ HOBOTO BpeMe, Ce e HANIAra/io U3MEHeHHe Ha YCTaHOBEHHUTE ole oT BpeMeTo Ha HioTon
TpanMlHy Ha DpelojapaHe Ha MaTeMmaTukaTa K ¢usukarta. Ome oT BpemeTo Ha HioTod Bone-
1ma pons B obpazosanreTo B KeliMOpuax 3aeMa MAaTEMaTHKATa, BIpOYEM, npenofapata Ha
sMHoro sucoko HHBO. Lo ce oTHacs fo u3yvaBaHeTo Ha (JM3MKaTa, TO TH € HOCHIA HOCTa
aBeTpakTen XapakTep M B CHOTBETCTBHE C HIOTOHOBCKHTE TPagHUMH e OMNa checpefoTOYMeHa
OCHOBHO B OIITHKAT4 M IO H3BECTHA CTEMNEH - B XUAPOCTATHKATA. JIeKUMOHHY JIeMOHCTpAMK Ha
(rzuueckHTe excriepuMeHTH NpaKTHYECKH He ce nposexaar. llycrep paskassa ciegHus cnyvai,
ctaHan » KeiimOpuax npea 1875 r. “Maxcyen, KOHTO uMalile 6CTECTBEH CTPEMEN Ja BAJIK CbC
colCTBEHHTE CH OYH BCHYKO, KOETO MOJXelle Aa ce BuaM, Benie MHOro passbiIHyBaH, KOTaTo My
ce OTAaje ciyuail [a MoKaxe B U3psA3aHa # LH(OBAHA OT Hero MNAcTHHKa Ha ABOHHONpevyn-
BALL KPUCTAJ KOHMUHATA pedpakuns. OnuTsr Oewle TpyAeH 4 3apaaBaHuaT Makcyen, cpemai-
Ky eJlUH OT TpenodaBaTeNHTe N0 MaTeMarrka, logredtep, ro sanatsa: “Mckare s ga BuguTe
kxoHHuHa pedpaxkuus?” - “He, oTroBaps MaTeMaTHICET, - 3 1 IPENQAaBaM U XKHBOT H ChBCEM
He OHX Hckaj BCHYKHMTE MM MpeNCTaBH 3a Hes ja ce ofbpHaT, korato s Baagal”. Cemusr -
Tonrentep - TBEpALN, ve “NPOBEXIAHETO HA (PH3UUECKH SKCHEPHMEHTH 32 CTYASHTHTE ChBCEM
He e HanoXuTenHo. CTYReHTHT TPAGBa C TOTOBHOCT Ha BAPBA HA TOBA, KOETO MY rOBODH

TIpenogaBaTenarT”. ' :

Taxopa usocTapane Ha KeitmOpu K B Hogxoaa 3a npenofasane Ha AHCHHIITHHUTE OT eCTec-
TBEHOHAYIHHSA LRK'BJ] 00EKTHBHO BB3NPENSTCTBA KAKTO NOATOTOBKATA HAa KaApH 3a aHIVIHACKA~
Ta NPOMHULIIEHOCT ¥ HayKa, Taka ¥ Pa3BRTHETO Ha CaMaTa Hayka, H TOBa ce OCh3HaBa Bce HO-
OCTPO OT HAKONKO OT RaH-AaJHOBHAHHTE NpeACTaBUTENM HA aHNMiickoTo obuecTBo. MMeHHO
B TaKbB CMHCHN Yilnam XaMHITBH, H3BECTHUSAT WoTnanAacky, Gunocod, npodecop no noruka
n metaduzuka B EAUHGYproxus yHuBepouTeT, KBleTo ¢ yuni Makcyen, or6enssea, ye Kelim6-
punx “ctou ocobeHo” B pefunara Ha bputanckuTe ynusepcutets. [lo Muenne Ha XaMuiTsH,
“nopspkuTe, cb3faneqn B KeliMOpuixk, He ch3IaBaT CTHMYAM 33 yYeHe W He OKA3BaT HHKAKBA
TORAPBKKA Ha HaH-CIIONKHUTE H BaXHHI HayYHH W3cienBaHus. YyeOuute nnanose Ha KelimG-
PHOX ca CBCTABEHM 11O CXeMM, HAMAIH PAaBHH Ha cebe cH N0 OrPAHHYEHOCT H HEAXEKBATHOCT B
nanaTa KcTopHs Ha obpasosanrero”. Ipodecoprr ot KelimGpuaxkkns ynusepcuret Anam Ce-
JOKBHK B cBOATA kHHra “Ovepnn no obpazoBarneto B KelMOpukkus yHuBepcHTeT” KPHTHKY-
B2l TO3M “OrpaHuyeH” NOmXof, KoHTO ce HaGmonasa B npenonananem Ha MATEMATHKA ¥ qmsmca,
npu koiTo “Hali-noOpuTe KWIHOBE Ha yma GesnpensTcreHo ysaxsatr”. TIpes 1876 r. uanusa
“Ouepuy 3a uGepannoTo o0paioBaHue” NOA peRaKUsATa Ha JokTop Mapapa - G/M3bK NpAsSTEN
Ha ME\KCyBJ’X, B KOHTO NPH3UBET 3a NPOBEXAaHE Ha pelepMPl B oﬁpaaonalme"ro 3BYYH C omle no-
II'bJIHAG CHJTO. .

B HayyHuTe KpBroBe NOCTENEHHO Ce YTELPKAABA MHCHITA 33 TOBA, Y€ NpPEeNoiapaHeTo Ha
MaTeMaTHKaTa He € Bh3MOXHO 0e3 HeliHOoTO “QMzMunpane”, 2 MO-HATATHIHOTO pa3BHTHE Ha
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_(l)I/BHKaTa A NOAroTOBKA HA KaJgpH 3a aHmniickaTa Hayka ¥ npoMHULIEHOCT - Ges nposexaane-

TO Ha eKcriepuMeHTH, 6e3 Cb3naBaHeTo Ha clleUHaNHK Qusnyecky nabopatopuu. 3a ToBa CBH-
feTesicTBa oTkpuBaHeTo npe3 1872 r. B Oxcopa va Knapenponckata jaGopatopus, a npes
1874 r. - na KaBengumxata (usnuecka nabopatopus B Keiimbprax. Kakto Beue Gene
CIIOMEHATO, PHKOBOACTBOTO Ha Tasu JiabopaTopus e nopepexo Ha Jixekimc Knapk Maxkcyen,
OKOJIO KOrOTO CKOPO 3ano4pa Ja ce abpa3yBa KOJEKTHB OT acOUPaHTH.

Heka ce onMTaMe 03 fajeM BPEACTaBa 33 HAKOH OT HAM-H3ITHKHATHTE NPEACTABUTENM HA
TO3¥ HOB KOJIEKTHB N0 BpeMe Ha {I'bPBHs eTal OT TsAxHaTa JeHHOCT W Ja H3MCHHM BBIpOCcA
“CHIECTRBYBA/IA i € LKA Ha Makcyen” u xakeo e JIMMHOTO MY BIIMSHHAE 3a CBH3AABAHETO HA
HaxoH TpaauuyH Ha “KaBeHiiKaTa dmanynz wkosa”.

o speMeTo, koraTo okono Jhk. Makcyen ce rpynupat MbpBATE “gaperpumuu” (1876 1.,
toil e Ha 45 roguxu. Bede e unen Ha JlongouckoTo u Enpubdbpreko kpancky obiecTsa, aBTop €
na xuurute “Teopus Ha rorumHaTa” (1871 r.) 1 #a “TpakTaT 3a eNeKTPHYECTBOTO X marHeTusma”
(1873 r.). U raka, cne MHOTOTOHINHO YeRHHEHHE B POJOBOTO HMCHHE, Makcyen OTHOBO € B
Keiim6puxxk. Toll e HaTOBApEH ¢ MHOrO 3aJbIKEHHA - JIEKUHH, 3ace]aHn B MHoro6poiinu
KOMUCHHU, H3/aBaHe Ha HenmyGTHKyBaHuTe Tpyfose Ha XeHpu Kasengui - “Awir va 6narowec-
THe 33 KaBeHAKLIKUS Hpotecop”. BedepHo Bpeme ueTe nekuuu B “Konexa 3a paloTHuK” WIH
obebxna dunocodckn npobnemn ¢ wieHoseTe Ha kiyba “Epanyc”. ToBa e KpBXOK C nubepas-
HO HACOYEHOCT, ChHCTOMII Ce OT VHMBEPCHTETCKH NpHsTEN® Ha Makcyen. Ha saceparusaTa Ha
KpbXoka, chOMpall ce Beska Heflens, ce obcbknaT ¢unococku, TONATHYECKH U PETHTHOSHH
npotuemu.

BLB BCTBIATENHATA CY JIEKIHsS HOBOHAZHAUEHMAT KABEHIMIUKH [podecop H3KasBa MUCIH
OTHOCHO HAKOM OT 3afauuTe Ha Kapenpuikara sabopaTtopust: “XapaxTepsT Ha cbBpEMEHHATE
eKCIIepHMEHTH - TOBA, 4e Te Ce CBEeXAAT IVIABHO A0 M3MepBaHus, - Taka 6ue Ha o4y, ue €
PasnpOCTPaHEHC MHEHHETO, Ye CJiefl HAKOKO FOfHHH BCHYKH (PM3HYHM KOHCTAHTH Uie ObAar
ONpejie/ieHH TOYHO H eJMHCTBEHOTO, KOBTO e OCTAaHE 32 CefBALlUTe yHeHH, me 6bae fa ce
3aHHMABAT C YTOUHABAHE HA CNEABALIATE Cle] AeCETHIHAS 3HAK CTOUHOCTA. ,

AKO HAMCTHHA MONOKEHHETO HA HEWATA € TAKOBA, TO HamaTta jabopaTopus e CTaHe,
Moxe GH, 3HAMEHUTA ChC CBOATA 10BpOCHBECTHA PAGOTA ¥ CHBBPLIEHCTBO HA eKCHEpHMEHTAN"
HOTO MaiiCTOPCTBO; HO B TAKBB CIydail T HAMA J1a € HA MACTOTO CH B yHHBEPCHTETA U TpabRra
12 6'be OTHECEHA KbM peduilaTa 3HAMEHHTH paGOTHHMIY B HAILATA CTPaHa, KHAESTO nonobru
YMeHHs ¢l HACOUEHH Ba MHOTO NO-OJE3HH UEJH ... '

B13IMOKHO & B HSKOH OBJACTH BEAMKHTE €CTECTBOMSNATATENH OT MMHAJOTO HAMCTHHA [a
4 3aBNAENH TOYTH BCHIKO LEHHO M OCTABEHUTE OT TAX “TPOXK™ ce cpGHpAT HO-CKOPO 3apaNH
CBOATA TallHCTBeHA PasbKHPaeMOCT, OTKONKOTO 3apA[ UCTHHATA, IPUCHIIATA MM nennocr. Ho
FICTOPHATA Ha HAyKaTa NOKa3Ba, Ye JaXe N0 BpeMe Ha Tasu (paza Ha pasBUTHE HAYKATa, NOATOT-
B MaTepHANY 34 NOJYHHABAHETO Ha O6ACTH, KOUTO 6uxa OCTAHAIH HEU3BECTHH, AKO HAYKATA
ce 3aj0BOMsBaLIE ¢ TPYOHTE METOAM Ha CBOMTE PAHHK NHOHEPHU. Bux Morsjl Ad NpUBEAa npH-
MepH OT Besika OONACT HA HayKaTa, MOKasBallid kak paGOTHTe HAJL INATE/HA H3MEPBAHUA CA
6UJTH BB3HALPANIABAHHM OT OTKPUBAHETO Ha HOBH ofNacTH HA M3C/E]BAHHS U PASBUTHETO Ha

eH .. “. , .
HOB;; :2Z:ii:fcxc"r ocoBeHO BHEMAHHE 3aCTyaBaT Bb3ryenuTe Ha Makcyesi, XapakTepu3upa-
Il HEroBHA CTHJI HA MHCI]EHe, 0COBEHOCTHTE HA HErOBHS kaTeropuaneH nipoQl, HeroBOTO
HayuHo nuue. HamaHkn Bb3MOKHOCT A2 JaAeM IbJIHA XapaKTepHCTHKA HA Tasu HeoDUKHOBEHO
PA3HOCTPAHHA JIMYHOCT, HUE CMe NMPHHYAEHA 14 C& OTpAHKTAM © HSKOJIKO HEroBH M3ka3BaHus,
OTpazgBALM OTHOWEHHETO MY KbM eKCepiMeHTd, ¢usukaTa :1 MaTeMaTHKATA. -
“HIma xopa, mame Makcyes, KOHTO MOTAT HAlbIIHO Aa p- hepat BCSKO, H3paseHo B CHMBO

‘‘‘‘
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nryHa GOpMa, CIOKHO OTHOMIEHHE WITA 32KOH KATO CHOTHOLIEHHE MEXY A0CTPAKTHH BETHAHHU.
TaxuBa X0pa ca PaBHOAYUIHH KBM TOBA, 9¢ B AeHCTBATENHOCT B NPUPOAATA CHILIECTBYBAT
BENIHYHHNA, YAOBIETBOPSABAIN Te3H CHOTHOWIEHHS. MucnenaTa KapTHHA HA KOHKPETHATA peajl-
HOCT I0-CKOPO UM IPEUH, OTKONIKOTO WM MOMara Aa paschxiaasat. Jipyri NojiyqaBaT rojismo
YIOBJETROpEHHE, CHEASHKY reoMeTpHYHUTe OPMH, KOUTO 9epTasT BbPRY XapTus UIH CTPOAT
B YCTOTO [IPOCTPaHCTBO Hpex cebe cu. TpeTu mbK He Ce yCNoKOABAT, NOKATO He Ce NPeHecaT B
chaganeHata oT TuxX obcraHoBka. Te y3HABAT C KaKBa CKOPOCT ¢€ HOCH IUIRHETATa B IPOCTPaH-
CTBOTC M M3OMTBAT OT TOBA BBLAXUTHTE HO BH3OyxaaHe. Te HITHC/ABAT CHIUTE, G KOWTO Ce
TIpUBNMYAT HeOeCHHTE Tejla It YyBCTBAT Kak Ce Hanpsirat COOCTBEHHTE UM MYCKYIH. 3a TakuBa
XOpa AYMHTE “MOMEHT”, “eHeprus”, “Maca” He ca MpOCTO abCTPAKTEH PE3YNTAT HA HAy1HO
u3cienBane. 3a TAX Te3u AYME KMaT AB60KO 3HaueHHe ¥ I'R BLIHYBAT NOJOBHO Ha cnoMeHn
OT RETCTBOTO HM ...

Moe # fa CHINECTBYBAT MaTeMATHLH, 3aHHEMABALIY C& ChC CBOMTE W3CNCABAHUS HU3KIIO-
YuTelHO 3a cobcTBeHO yRosonicTeHe. Obave ronsmMara vacT OT XOpaTa MpeanoNarat, 9e rias-
HaTa TOJI32 OT MATEMATHKATA C¢ 3ak/IF09aBa B MPHIAraHeTo H 3a of6fcHeHHe Ha npupojata ..”

OlLie efHa XapaKTepHa 0coBeHOCT Ha CTUAA Ha MEC/eHe Ha Makcyen - HeroBata HeoGHKHO-
BeHa ¥ SPKO M3pazeHa cnocoBHOCT fa “dusniiupa” TepMHHUTE, ¢ kouTo paboTu. 3a Hes TedT
Kaspa:

“A KO 3BAHRETO MATEMATHK ce JaBalle ca¥o Ha oHesH (KaKTo TOBA YeCTO Ce CAYTBa), KOUTO
JIECHO H3NOIRAT MATEMATHYHATE CHMBOJK, 03 Jia OTAABAT 3HaYeHHe HA BCSKA HANPABeHa
kpauxa, Knapk Makcyen He 61 6un, mek u cam, pasGupa ce, He 64 ce IPUUHCIMI KbM IBPBUTE
pennmu Ha MatemaTriuTe. Toil NpenounTanie BRHACK N2 WMa npe cebe cu reoMeTPHIHA HITH
¢usuyHa npencTasa 32 npobneMa, ¢ kolTO TOH ce 3aHMMaBa, i ¢ TIOMOILTA Ha Te3W NPEeACTaBH
2 NpaBH BCSKA Kpadka ... Vi B Task BpuBAYKA ja Ch3faBa MHCIeH ofpas Ha Beeku npobiiem bes
CBMHEHHE JISKH eﬂﬂH OT OCHOBHHTE HETORH CeKpeTH KaTo H3CNeLOBaATe. KbMm TOBA TpHGBa Aa
ce nobaBu HeoGHKHOBeRaTa My NPOHMIATENHOCT, KAKTO W HeoOwualiHOTO TpyRomobue u
ThpOenKe. SICHOTATA HA HEYOBHTE “YMCTBEH B3OD” MOXe Jia €€ CPaBHH CaMo C (papajieeRCKHs,
U B To3H (IIpaBBAeH) cMUCKI Ha AyMaTa Makcyen e 61l MATEeMATHK OT BHCLIA KAAca”™.

XapakTepHa ocobeHocT HA HAYIHHA CTHI Ha Makcyen e IIMPOKOTO H3NOJI3BAHE HA MeXa-
HHYHH MOJEJIM B BCAKakbB BUA aHanoruy. Tpadea na ce otbenexy, 4e prapmenuTe Ha Makcyen
110 OHOBAa BpeMe Ca Ounu cnogesdK Hajied He OT BCHYKK 4 Ha THX € Ouna MpOTHBOIOCTARCHE
COfMAHA Ono3nnus. YueHulnte Ha Makcyes, OCHOBHATA Ipylla OT KOHTO cg nosssAsa npes [ 876
T., BEOHArd NOOAAAT NOA BARMHMETO Ha TOZH aBTOPATETEH yYeH, NPATEXaBalll BECOK HaydYeH H
ofuraieH CTaTyc Ha K3BecTeH npodecop, JOBEK C OPHTHHAIHY BH3IICAM 34 HAYKATA ¥ KHBOTA.
3aTOBA He € YAUBATEIIHO; Y¢ HE3ABUCHMO OT KPATKHA NMepHog Ha obmpypane ¢ mero (Makcyen
ymupa npes 1879 r.), Te nponbikaBar Aa H3NHTBAT CHJIHOTO My BMSHHE ¥ BIIOCNEICTBUE
CTABAT Hali-aKTHBHATE PA3sHPOCTPAHUTENA Ha HETOBHTE BE3MNENHN 34 (DU3AKATA, MATEMATUKATA
U excnepuMeHTa. YueHRIMTe Ha Makcyes CIOAeAAT HETOBATE BHTEPECH, penIaBar NOCTABEHH-
Te oT Hero mpoliieMy, HacHeANPAT HETOBHTE OPAHIAIH, METOMIH, KATErOPUM K AAXKe HErOBHTe
TIPHBHYKH. _

Hexa cera srasM ol ca 6umy “penmnvenTute” Ha Makcyesn, 4a npociesuM HaKpaTKo
TeXHWS Hay4eH M'BT OT TIeRHA TOYKA HA BRHSHHETO BBHPXY TBOPUECTBOTO HM, OKa3aHO OT
Makcyen. : ;.

Puwaps Tefitnu [neliabpyx (1854 - 1935) - acunpanT, Ha 22 rogusu (TyK H IO-HATATHK €
TocoueHa BE3pactTa Ha yuyeHunuTe Ha Maxcyen npes 1876 r.); “neti cropem (3a cTencHTa

“rpaiinbe”, HapaHa Ha cTyAeHTHTe B KeliMOpRax npu nojlaraHe Ha A30MTH; B Cllydas - IETH Ha
KOHKYpCHMS W3nHT no maremardka). [To ceeeta Ha Maxcyen Ieitzbpyx mabupa sa Tema Ha
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cpoATA [JHCEpTalMs IpoBepkaTa Ha (DpeHeNoBaTa TEOPHS 33 BHIHOBATA NOBBPXHOCT Ha JBYOC-
Hus KpHUCTan Ha aparoxnTa. Tasu Tema e Tpsa6paso fa ykpenu npusHaHKeTO Ha MakcyesopaTa
TeOpHS, NOHeKE eJIEKTPOMATHUTHATA TEOPHUS HA CBETIMHATA BOLH N0 (PEHENIOBCKH BHIHOBH
nosbpxHocTH. Crnonykara Ha [lieits6pyx Hakapsa Makcyes caM la Ce BKJIIOUM B eKCIIEPHMEH-
THTE U 3aeHO ¢ [Melt3abpyk na npopepsT u3BoAuTe Ha Pperen 3a apyr kpucTan. TeopusrTa Ha
dpeHeJ1, ¥ 3A[IHO C Hes TeopusTa Ha Makcyel, ce NOTBBPXKAABAT GriecTALIO OT eKcIepUMeHTa
. ¢ TounocT 0,00007 %. Heka oT6enexaim, e ToBa & MbpBaTa chBMecTHa pabora Ha Maxkcyes ¢
peros yaennk. Tyx ce ycela, Makap u ciabo, “obpaTHaTa Bpb3ka” - BIMSHHETO HA MIAAIIHAS
yjieH Ha JaBopaTOpUATa B HACOKATA HA U3C/ e BaHUATA Ha IHAepa. Pasbupa ce, “npapata BpB3Ka”
B [afeHus ciydadl € HecpaBHHUMO MO-CHITHA. [Meii30pyx BHHATH € NMOAMEpPTaBajJi, e HETOBHTE
paHHM HAYTHU CTPEMEXHU ca GHJIH NPOANKTYBAHK OT BH3MOXKHOCTTA A CllefiBA HAYYHOTO Hafl-
paBeHHe U nocThkeHus Ha Makcyen. ‘

Ieit36pyk 3abpLIBa 3anouHaTHA OT Makcyes u Peflin Tpya o cTAHAAPTU3AUKA HA enex-
TPUUHUTE eAMHHLH, IO YCTAHOBSIBAHE HA ETANIOHA 3 BEIMYMHATA HA EJIEKTPUHHOTO CHIPOTHE"
neyue - oMa. To3d cTangapT ¢ OGN H3UCKBAH OT 3apaxAallaTa ce eleXTPOTeXHUHecKd
[POMHILLIEHOCT, KOSTO SICHO ce & OCh3HaBano oT Makcyer. TheltsGpyx HambIHO Bh3NpUEMA
opHeHTALMATA HA HaydHMTE HHTepecH Ha Makcyes, kofiTo, GHmeliky BelMK TeOpeTHK, ce &
cTapaell aKTHBHO [a y4acTBa B PeLIaBaHeTo Ha npobiiemy, OpaxAaHy OT TeXHHKATA.

B no-HATATBIUHATA CH HAayuHoM3chezoBatescka fNeHHocT Tileisbpyk BuHATH c& € MpHIBP-
s KbM TasH fuHus. Taka, ctasaiiku npes 1899 r. nbpsu AUPEKTOp HA HAHOHATHATA tusngec-
xa nabopaTopyst HA AHIIMS, TOH HacouBa CBOUTE HaydHH WHTEPECH B YHHCOH C HACHIIHHTE
npakTHueckd Hyxau. Olte npes 1888 r. Toil uscnensa xopabHu Moaeu 3a HyKAHUTE Ha kopa-
focTpoUTeHATA IPOMULULIIEHOCT, & Tpe3 1904 r. B aeponuHAMHUHA TpbBa U3CTEABa YCTORYM-
BOCTTA HA MOAesd camoneTH, ofieanequ/i BUCOKUTE JIeTATEAHN Ka4ecTna Ha a”rmickuTe
camoyteT npea [TbpeaTa cBeToBHa BoiHa. Tlpes 1910 r. "erosara nabopaTopus NpoBeXKAa
H3cAeaBaHUs 0 MoNba Ha PLKOBOLMTEM HA METAIypradeckara MPOMHILNEHOCT. Kakto ce
BUSKIA, H3CHERBAHMATA Ha IJeiisGpyk ce OCHOBABAT Ha IIWPOKO MIMON3BAHE Ha MOASTH H
AHANOrHH.

Vitnsam Heitnsp Loy (1854 - 1945) e acuupanT, A0S B KapenpumkaTa jJaGopaTopud B
TbpceHe Ha TeMa 3a JUCepTaldd 3ae[QHO.C Iheits6pyx @ [ToliHTHHT, ToraBa 22-rofdieH. B
COMCHKA HA BIGUTE C OTIMYHE MIMATA [0 MATEMATHKA TO ¢ “;yecTHaliceTd cnopent”. Ilon
BMsiHHe HA Makcyel M KMHETHYHA MYy TEOPHs HA rasoBeTe, HETOBHTE VHTEPECH Ce HacouBaT
K'bM MOJleKyISpHATA (H3HKA, XHAPOARHAMHKATA, IPOLECHTE, NPOTHYALLH npyu u3napexue. Pas-
BUBAHETO HA TE3H HAyYHH WHTEPECH BIIOC/ISACTBAE LOBEXIA Loy no nocra aupektop Ha Haiu-
QHAJIHHS METEOPOJIOTHYEH ChBET, & CaM TOI BB3INABIBA aHrIHAcKaTa METEOPO/IOM M YHA [HIKOJA;
NMO-KbCHO & M3BpaH 32 MPEe3UfeHT Ha KPaJICKOTO MeTeOpOJIoruHHO obmectso. C HEroBOTO
HeMoCpefCTBEHO yuacTie B AHIIUS Ce MPOBeXAAT IbPBHTE H3c/eNBaHKs HA BHCOKATE CIOEBE
Ha aTMoc(epaTa C IoMoOIITa Ha GanoHn-COHE, PeAaBal MeTeoposlornaHu GrofleTHHE OT
xopabu; o HeroBO BpeMe ca BLBE/IEHH 1 IbPBUTE METCOPONIOrUHHM [IPOrHO3M B AHITHS. 1oy
¢ aBTOp Ha 4-1 TOMHHA “MeTeoposiornyeH peuHnk” (1926 - 1931).

' JtxoH Xenpu [ofinrunr (1852 - 1914), na 24 rofuHA, ACTHPAHT. Muoro Gnu3bK Ha Maxcycin
¢be ¢BOUTE (utocolickd BBINIENH, nbaGouMHA HA OCMUC/IAHE Ha (U3MYHATE npobremu; Hak-
GrumsxuaT no Ayx Ha Makcyes YoBeK B naGopartopusta. [lo npensoxeHue Ha Magkcyen ¥ nog
Heroso pHkoBoACTBO [TOHHTHHT ce 3aema C eKCIEPHMEHTASHOTO Ompe/iefsHe Ha MATTHOCTTa
Ha 3emsTa o Metona Ha Kasewmuin. [Tokpail npoBepxaTa Ha pesyaTaTuTe Ha KapeHaHII TO3M
eKCIIeprMEHT Hrpae 30 Makcyed W3BBHPEAHO BUKHA, MPUHLUITHA POJIA, 3AIIOTO Upe3 Hero 6u
Moria [a ce 3aBesiexu BpB3KATA MeXy eJeKTpPOMAarHUTHOTO noje i 3eMHOTO NpPHTErAHE -
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npobiieM, 3anumapai Makcyen oT 1857 r., He HaMepHJI A1eKBATHO pEIIeHHe W IO JIeH HeLleH.
3a excriepHMEHTAlHATe W3C/eABAHHS 1O Onpe/elisHe Ha rpaBUTAIMOHHATA KOHCTAHTA U IPH-
HOCH B TEOpHSTA Ha eleKTpOJHHAMHMKATA Npe3 1905 r. [To#HTHHT e HarpaJeH ¢ Meaana Ha
JongoxckoTo Kpanicko O6wmectso. BaxeH HayueH NprHOC Ha [TOHHTHHT B eIEKTPOMArHUTHA-
Ta TeopHst HA Makcyelsl e BLBEASHHAT OT HEro BEKTOP HA MIBTHOCTTA HA eJIeKTPOMArHHTHATA
eneprus. [IofHTHHT B Hail-roNsiMa cTelleH Bb3NpHeMa NpobIeMaTHaTa i HAYIHUTE METOAH Ha
Maxkcyeut.

Jxop ok Xpuctan (1851 - 1911) - acnupanT, Ha 25 roflHY, 3aBBbpLIKN GrecTAILO Keitm6Gpu-
JUKKHS YHHBEPCHTET, KATO “BTOPH MBPMOPKO”, KAKTO HaBpEMETO M camusT Makcyen i wor-
AaHOel KaTO Hero, naypeaT Ha npeMusta Cmut, B nabopartopusra e roauna npeau oy,
Ieits6ypr u [Toitutrar. C ocTHP W KPUTHYEH YM, W3MON3BA BCAKA CBOS MUHYTa 3a pabora B
naBoparopusta, [To npeanoxkeHne Ha Maxcyen XpucTall ce 3aeMa ¢ IpOBepKaTa Ha 3aKOHA Ha
OM. BaxHOCTTa Ha TeMATa ce RUKTYBA KAKTO OT H3MCKBAHUATA Ha WPAKTUKATA, Taka H 0T “Ihir
H4 GnarouecTre” - KapeHgull ¢ OOCTUMHAN O 3akoHa Ha OM HAKOMKO [eceTHJIETHS Npenu
KynoH, ¥ He Ha NOCAEIHO MACTO - OT yOexmeHueTo Ha Makcyes, Ye yTOMHABAHETO Ha eKclepH-
MEHTANHUTE DE3YJTATH BOAH HeW3BekHO JO HOBH OTKPHTHA., AKO C& TPBIHE OT KOHLENLUsTa
Ha T. Kyn 3a “napagurMure”, paborata Ha naGopaTopuATa [0 BHUMAaTeJHATA pOBepKa Ha
3akoHa Ha OM Tps6Ba ma ce ofeHH KAaTO ONUT Ha Maxcyen Oa 3apbpLiM pasqyNBaHETO Ha
cTapaTa MapagurMa. 3a Makcye;1 ofave HelllaTa CTOAT MAJIKO MO-PA3THYHO. 34 HETO e Xapak-
TepHO MPU3HABAHETO HA KAIUTAJHHTE HAYYHH TOCTH/KEHUS, POJEHH B PYCIIOTO HA KOSTO 4 fa e
- JlaKe KOHKYpHpALIO, HanpasiieHue. B e[HO OT FOHOUIECKMTE CH NMcMa Toll muire: .. nHec

YeTOX H3CACHBAHUATA Ha AMHCp A CbM HCKPEHO BB3IXUTEH OT THAX, MaKkap e € TpyHdHO Ha -

OBSpBaM, ¥e e NOCTUTHAJ [0 Te3 CBOM MPaBH/IHH H3BONH HA OCHOBATA HA CBOMTE OCTAPENH
cxpamanus”. [To Tax'bs HAYMH, BBIPEKH UIATa PEBOJIIOUUOHHOCT Ha TeopusaTa Ha Makcyen, B
Hesl ce ChIbPKAT MHOTO HHBAPHAHTHH KaTerOpHH, IpeMIHAIIH B Hes OT TEOPUH Ha KOHKypHpa-
LIOTO HalipaB/eHue, B TakhB CMUCHI TPYAHO € [a ce TIpU3Hae BAMMNHOCTTA 38 HafeHHs ciydail
HA4 TEOPUATA HA NMAPANHIMHTE, ChIACHO KOSTO B ONpEAeJeH MOMEHT Ce HU3BBPIIBA ['BJIEH
TIOBPAT B KAPTHHATA HA HayuHHTe npefcTasu. [lo-yMecTHO e B fafeHus ciyvail Ja ce H3Mon3Ba
TIOHATHETO 33 “KATEropHaJIHA pemeTka” UK “kaTeropuaiHa Hapeaba”, BbBedeHa oT SporieBcky,
JOIyCKAILA 3aIIa3Bate B HOBATA TEOPUS, Makap W Rall-peBOIIONHOHHA, HA HAKOH HHBAPUAHTH.
KoraTo ekcriepHMeHTHTe N0 OPOBEPKATA HA 3akoHa Ha Om GuIH 3aBbplUeHH, Makcyen nuiue
Ha nipuatend cu Jirouc Kemmen: “... Xpuctan paGoTi HelperbCHATO OT OKTOMBPH HacaM 10

TIpOBepKaTa Ha 3akoHa Ha OM, u OM H3jlese OT M3NUTAHHETO C TPUYM, BBIPEKH Ue B HAKOU OT

eKclepUMEHTHTe HUMIKATA ce HarpsBallle /0 YepBeHO OT NPOTHYALLMS Npes Hes Tok ...”, Maxk-
Cyell € SBHO yAOB/IETBOPEH, Ye 3aKOHBT HAa OM 3ama3Ba CBOETO HHBAPHAHTHO 3HAYEHHE U B
PaMKHTe Ha HOBaTa TeopHd. ‘

Ilo npenopska Ha Makcyen Xpuctan e usbpan npes 1879 . 3a npotecop B kaTefpaTa 1o
Hatypunocodus Ha Eauubyprekus yHusepcuTeT, phkoBogeHa ot [1. IT Teiit, kofito e mox
CHJIHOTO HayYHO BJIUSIHHE HA CBOS YYHJIMINEH B YHHBepCHTETCKH IpuaTes Makcyen. B nabopa-
TopuaTa Ha TefiT XpucTan IpoAB/IKaBA CBOUTE KeMMOPUIKCKH ekCIIEPHUMEHTH, 3ATI0YHATH 110
cbBeTa Ha Makcyen. Ilpes 1876 r. e usofipeten TenehoHsr. Makeyes ce 0T30BaBa ¢ BB3TOPT Ha
ToBa cHOUTHE ¥ H3HacH MyOnuYHA Nexuus Ha Tema “3a Tenedona”. ITo-kbvecHo XpHCTaN npaBu
PaJUKaANHKM YCBBBPIIEHACTBAHNS B TedeonuTe. CTUIET Ha MucieHe Ha Maxcyes, HErOBHST
CTpeMexk fa pelllaBa BCAKAKBY 3aavM, NOCTABEHH OT NPHPOAATA, HEOOHKHOBEHATA WIHPOTA Ha
HHTepecHTe My, CTPeMENET My Ja onpeaens Hal-QyHIaMeHTANHHTE HOHATHS BL3KPbCBAT B
TeMHTe Ha elMHByprexuTe nscnensanns Ha XpHcTam: “Teopust Ha BhIHEHHSTA B e3epaTa”,
“XuApofMHAMUYHA TeOpHs Ha esepaTa”, B cratuute “Enextpuuectso” u “MardeTussm” 3a
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BpuTanckarta eHUMKNIONeHS. 3a cpaBHEHNE - CTATUMTE Ha Makcyes: “3a IeHTbpa Ha JBHKEHHE
na ounte”, “Ilnato! 3a canynenute mexypu”, “3a gvrata, HabmogaBaHa Ha NOBLPXHOCTTA HA
nepa”, ctateute “AToMm” u “Etep” 3a Bputanckara eHUMXIONEANA.

Xopac Jlemb (1849 - 1934) - “BTopu crnopern”, 24 rofuiiten, cyWan AeKIHHA Ha Makcyed.
Brociiencrsye Jlem6 cTasa enun oT Halt-BUAHKTE ABTOPHTETH B OBNOCTTA Ha Xu PO HAMHKATA.
Tolt sp30pHEeMa W Pa3BURA BCHYKY XMAPOAWHAMATHE HAXOAKH Ha Makcyet.

Aptyp Wycrep (1851 - 1934) - na caoBonna acnupanTypa, 25 rofumen, #aBa npd Makcyen
KATO Bede U3rpaneH yueH. Yuun B Manvectsp npu Bandyp Crionpt u Peitunnac, B I'boTHHreH
- npu Bebep, B Bepnun - npu Xenvxonn. B nabopatopusta nocTnsa npea 1876 r., spbumaiiky
ce oT CHaMm, KbASTO PBKOBOLK EKCIEAMIIATA 10 HAGTIO/IEHHE HA TBJIHOTO CITbHIEBO 3a TEMHEHHE,
B Manyectep UlycTtep e nposen “petnapaly ekcnepumeHT”, 1OKa3Ball, Y€ BbPTEHETO Ha “cBeT-
JIHHHHTE MEJIHULK” - DAJHOMETPHTE - ABJKH CBOS IPOU3XOI He Ha npeackasaHoto ot Makcy-
eJl CBeTJIMHHO HajlgraHe, & Ha Apyra OpHYKHa, OTKPHTA OT HeroBrs phkosonuTten O, Pelinbiac.
Axo MaxcyeJi, HACKOPO MOCTY/IHPAJ HA OCHOBATA HE CBOSITA e/leKTPOMATHATHA TEOPHS ChIIEC-
TBYBAHETO Hi CBETIMHHO HAJTaAHE, & CKJIOHEH ¢ ToBa Jla OBSCHH BBPTEHETO HA KPHINATA HA

paguomeTbpa, To O. Pelinbrac, urxeHep U u3clenoBaTeli B ofJacTra Ha NApHUTE MALIUHY, |

ThpcH obacHeHue 3a Tosu ediekT B NpouecuTe Ha WamapeHne. Ocvel Topa, lllyetep, mon Bu-
sHie Ha BeGep, ce ¢hbMHSABA B NpPaBHJHOCTTa Ha 3akoHa Ha OM, TPYHHO CHERMeCTSBAI] Ce& ¢
TEOPUATA Ha ,azmelconeﬁcmue’ro, A clpaBelUIUBO TBBPAH, U JIHEeHHATA 3aBHCHMOCT MEXIY
CUJIATa Ha TOKa W HanpexenueTo npy OM e uncTa ciaydaliHocT, “urpa” Ha npupozata. Ulycrep
e e/IMH OT I'bPBUTE, KOHTO BBLINPUEMAT eJIeKTPOMArHUTHaTA Teopus Ha Maxcyen u ome ¢
NOCTBIBAHETO CH Npea 1876 r. Toli YeTe M'bPBUS JIEKUHOHEH KYPC 34 TPHMA CTYNEHTH, eJHHUAT
oT xouTo e ObaewuaT gupextop Ha Kapennuuxata tabopartopus . Jx. Tomewd. yctep.
JaBa TNackk Ha Makcyen sa ofsicHeHue Ha “edexTa Ha panmomeTspa”. BebiiHocT Makeyen
ceBceM He e Bui obeskypakeH OT TOBa, Ye TO3M edeKT He € NPUYHHEH OT HANATAHETO Ha
CBETIIMHATA, 1 AaBa Apyro obscHeHHe Ha edexTa ¢ oT4uTaHe Ha chobpaxenusTa Ha PeliHblac,
KoeTo cTaBa TeMa Ha [oclefHaTa My CTATHS “3a YCHIUATA, Bb3HHUKBALLH B Pa3pefeHH a3ope
33 cMeTKa Ha HepapeHcTBOTO Ha Temuepatypute” (1879 r.). 1o Taxss Hauud Hlyctep, mpetsp-
sl BJIHSAHMETO HA Bb3nlefHTe, IPeCTABUTE U METOLHTE Ha HAKOJIKO HAyWHH INKOJHM H OTAEN-
HY YUeHH, H3MeXIy BCHYKH yYeHHHM Ha Makcyes okaspa Hali-CHJIHO BAMAHME BBpXY npobe-
maTukaTta Ha Kapenpumkara jjabopatopus, B YacTHOCT BbpXy pabotnTe B ofnactTa Ha edexta
Ha pajvoMeTbpa B NpoBepkara Ha 3akoHa Ha OM. Cnen eMbpTTta Ha Makcyen lllycrep npo-
IbJIKABA H3C/eIBAHUATA 110 ONpefeJIiHe Ha eTAJIOHa 3a “oMa”, 3aHMMAaB4 Ce C NIPEMUHABAHETO
HA eNIeKTPUUECTBOTO Mpes razose. Toil MPBB YCTAHOBABR, Ye efekTPUYHHS TOBAp ce NPeHACs OT
HOHHM, yCKOpEeHH B CHJTHOTO eeKTpHUHO Tolie okojio katona. Hlycrep ceiio mpeanonara, e
pe3 OTKJIOHABAHE Ha KATOLHMTE JbYH B MATHHTHO NoJ1e MQJKe A ¢& H3MepK OTHOLUEHUETO Ha
eNEKTPHYHUAT 3apsf KbM MACATA Ha e/leKTPOHA.

OcBeH KpBIET OT XOpa, paboTH/y Mod HemocpeAcTBEHOTO PEKOBOACTBO Ha Makcyen i
HErOBH yHeHMIH B OyKBaJHHS cMUCBI Ha Oymara, kbM “Kasennnmkata wrosa na Makecyen”

'MOraT a ce NpUUACIAT ¥ YUeHHTe, U3NHTAJH CHITHO Uaed HO BIHSAHUE OT Herosa cTpaHa. Enex-

TPOMATHHTHATA TeOpHA HA Makcyes, Hay4HOTO HalpapleHHe Ha GnuskoielicTBHe B
eJleKTPOAMHAMUKATA, Ch3AaAeHO oT Papajell, 10 TOBA BpeMe BCe OLIE He € 3aBoioBaso ofIlo
TpH3HAHKe (TOBA CTABA eaBa cJien onuTHTe Ha Xepn u JleGenes), HO 3anoYBa Oa NpUBIHYA Hall-
[ATTHOBUIHATE y4eHH Ha AHIIMA U ApYrHTe CTpaHu. B pesynrat ce opopms, Makap i Hepabo-
Tell Nof Henocpencménmo‘pwoaopcmo Ha Makcyes, Ho HaMHEpall ce B chepaTa Ha HEerosu-

IPlateau (1801 - 1883) - Gesrruiicku QuIMK, H3yuanaJl HOFbPXHOCTHOTO HANPEKCHHE, KATMIAPHOCTTA A
“TeYHOC TR, O0PAIYDAHETO Ha MEXYPH U AP,
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Te WOEH KP'BI' OT y4eHH, pa3BUBaIlK HanpaejeHueto Ha Papagell u Makcyen ocHOBHO B npen-
MeTHO-JToraveckd miad. KpM TaX Moxe fa ce oTHecaT Xesmxonl, boanman, Jlopenn,
dunpxepany, Xesucaig, Jlonx, Jebenes, YMoB. Te Bp3npuemaT uaeute Ha Makcyen upes
ONOCPEeACTBAHH KaHAIM Ha 3HAHHETO - CTATHH H KHHTH Ha Makcyelr.

Ha seruky Hupa Ha sHaHue oBeKTHBHO CblleCTBYBa TBOpUYecka AHHOCT M paxkaaHe Ha HOBo
sHaHue. “BepTUkaiaTa” CTpyKTypa Ha TBOpYeCKUTe OOIIHOCTH ¢hOTBETCTBA Ha (YHHATA CTPYK-
Typa Ha 3HAHUETO, HA [peXoAa OT Hail-obily NPUHUKMIKA U MOHATHS K'bM MO-JIOKATM3UPAHY U
crnenuduuny. Y Bcgko HUBO Ha 3HAHUA TPHCHCTBA 10 CHOTBETCTBALL HAMMH B TBOPYECTBOTO Ha
KOHKPETHHTE H3cjefoBartesad. [lo TakbB HaYKMH CBETOMNIEABT Ha HAKOH YUEHH MOXKe 4a ce cpas-
HU C ONTHYHA CHCTEMAa, MpPUTEXABAMA LUHPOK 3pUTEJIeH BI'bJ H Majika pa3iesIuTeliHa
cnocoGHOCT, OTAENAlA caMo Hall-BaXHHTE, KapIUHAJIHM W obmu npobieMu Ha HaykaTa, a
CBETOMNIENET Ha Jpyra rpyla yueHH - ¢ TACHOBI'BIIHA ONTHYHA CHCTEMA C M3BBHpPEIHA rojsma
pasfeNuTeSIHA clocobHOCT B TECHH KOHKpeTHH ofiiacTd oT HaykaTta. KaxTo ce BRI OT TasH
cxema “lUMpoTATa” Ha KaTelOPHANHOTO 110Jle Ha PAsIMYHKTE yieHH modke Ia Obie pasnuuua;
PA3MUYHE MOraT Ja ObaaT U “pasMepHTe Ha OTHE/HATE kIeTKH” Ha TOBA kaTeropuasiaHo rnone,
B KOUTO paboTAT OTHETHUTE yYeHH. YCIOBHO MOXe [a ce BbBede NPeACcTaBATA 33 “KaTeropu-
anHa Mpexa”, KosiTo o0XBallla UANaTa ChBKYIIHOCT OT 3HAHKSA 34 MaTepHaJHus cBaT. O4eBiAHO
e, 4e CTPOEKET Ha Tas3d CTPYKTypa TpabBa Ja ¢ MHOIO ClOXKHA, 3aLI0TO PasMepyuTe Ha OTHeN-
HUTE H KASTKH HaMaJifBa ¢ MOCTeNeHHATA JIOKAJIK3alUs 1 KOHKpeTH3alKs Ha 3HaHHeTo, Camo-
TO NMpeoOpu3yBaHe Ha KATErOPHAJHOTO TI0JIe ce OCBHIIECTBSBA B CHOTBETCTBHE C YCIEXHUTE Ha
HayyHaTa MMCBJ [IO [IBTS Ha NO3HAHMETO Ha NMPUPOAATA NPH NOCTOSHHOTO i CpaBHABAHE ¢
onuTa. B nucmoTo no nmpustens cu B B, JIntugpung Maxcyen nume: “... Ulo ce oTHaca no
TIPHPONHUTE HAYKH, CTPYBA MH Ce, 4e Te NPEACTABIABAT NPEKUS ITHT KhM BCSKA HAYYHA HCTHHA
. Xacaema metadusnkara, cobcTBeHUTe MHCRM Wi obumecTroTo, CymaTa OT 3HAHHS, KOSTO
CHUIECTBYBA B Te3W NPEAMETH, B3UMA 3HAUUTENHA YaCT OT CBOMTE IIeHHOCTH OT UIeH, [ofyde-
HE II0 I'bTS HA AHAIOTHMH C MATEMATHYHHMTE HAYKHM, 4 OCTAHANATA YACT, Makap H BAXHA 3a
YOBE4ECTBOTO, He e HayuHa, a adopucTpuHa. OcHoBHaTa drocodeka LeHHOCT Ha (GH3MKATA e
B TOBA, Y€ TA [ABA HA MO3bKA HEILO OMpe/eseHo, Ha KOSTO MOJXKE A Ce PasuMTa: AKO Ce OKAKe
e cMe CTpelluJiH, PAPONATA CAMA LIle NOCKAXKE 32 TOBA. BCAKA CTBHIIKA B 1OCOKA HA MO3HABA-
He HAMCTHHATA OCTaBs NIO-TOJISIMA UJTH [1O-MANIKa NPEACTABUTE/HA Cliela B IaMeTTa, & noJyde-
HHTE MaTEPHANH, IOBEYE OTKOJKOTO Ha APYIO MSICTO, €A I'OJJHH 32 OTTOBOPA HA BeJINKHSA BBIIPOC:
OTKbfle HABa 3HaHHeTo? 3abendzan c¢bM, Ue BCHHYKH YHEHH, NPAKTHYECKH [PUABMXKBALIN ChC
CBOMTE TpyJoBe HaykaTa Hanpel - cbp Jion Xepiuen, @apagedt, Hroron, FOHr, Makap u cumHo
Ja ce OTIMYAaBaT NOMEeXAY CH IO XapakTepHHUTe oCOOeHOCTH Ha YMA CH, ca MMAJH [I'bJIHA
ACHOTS K cBODO/A OT THPAHHATA HA JyMHTe, KoraTo ca uMasu paboTa ¢ BuipocuTe Ha [opanbka,
3aKoHHTe H T.H., KAKBATO HUKOra He ca MOIIH [a JOCTUIHAT JUTEPATOPHTE WJIH XOPATA, 3aHH-
MaBallH ce caMo-C pazchXIeHus”,

JBixkeHHEeTO Ha HaykaTa KbM NOCTHTaHeTO Ha OBekTHBHATA MCTMHA Ceé NOCTHTA MO ABA
nETA: 1) NpH OTCRCTBHE HA KOHKYPHPALH HAMpPABEHHS - vpes HATPYIBAHE HA JAHHM, HAACT-
pOiKa Ha yUacTsLM, IPe6HHU KITKH Ha KaTErOpHATHOTO MOJle H IPEeOCMUC/IAHETO Ha YCTAHOBE-
HuTe B obnacTTa kaTeropun; u 2) no nTa Ha Gopla Mexy KOHKYPHpAIMTE HANPADIEHHS,
NPeACTABEHH OT PA3/IMYHH, U3MECTEHH eIHA CIPAMO HPYra KaTeropuaJIHK CTPYKTYpH. Xapak-
TepeH NpuMep 3a BTopus ciyvad e GopfaTa Mexay BBIHOBATR M KOPMYKCYJAPHA TEOPHS Ha
cBemMHaTa, fopbaTa Mex Iy TeopHHTe Ha Gnu3KO- U AaneKofeHcTBUETO,

CbBMECTHOTO TBOPYECTBO HA YHEHH ChC CXOAHH KATETOPHATHH NpPO(MHIH He CTUMYIHPA
cOnbehbk Ha uaed. BMecTo cucTema, pasBHBALLA CE 32 CMETKA HA BBTPEMIHUTE TPOTHBOPEUUs,

33 CMETKa Ha cbnpebKa HA H3MECTeHHTe €lHa CIpAMO IApyra KaTeropiajlHi MpexH ¢ ennp
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maiab, TyK Hue uMame paGoTa c H3CNEN0BATE/IH, TBOPSALIM HA HUBOTO Ha KaTeropHaliHi Mpe-
xu ¢ no-apeben Mawab. Tpsabsa na orbenexum, de “orcheTBHe Ha Gopba HA KOHKYpHpPALLH
HanpaBleHHs” AMa YCIOBEH CMUCH; TOBA O3HAYABA camo, ye GopbaTta e npeHeceHa B KJIETKU-
Te Ha MpexaTa ¢ MO-MaJIKH Pa3MepH, KbAETo NpoTHya “HancTpoiipaHeTo”, “chracyBaneTo” Ha
ApebHITE KNETKH, JOKATO Te, 3a Aa M30ErHAT pasnafaHeTo, He H3UCKAT BhBEXAAHETO Ha HOBH,
CEBP3BAILH KATENOPHHY, T.e. QOPMUPAHETO HA KIIETKH C O-TONEMH pazMepH.

Axo ce omuTaMme Oa CPaBHUM KATEropHANHUTE Npopuin Ha MaKcyenl ¢ Tesd HAa HeroBHTe
yueHnLH, paboTunn npes 1876 - 1879 rr. 8 Kasengumkarta naGopaTtopus, To BegHara ce BUXAa,
ye KaTeTOPHATHUAT Npodu Ha Makcyea e Gus1 no-mHPoK no ob6xBaT Ha ofACTH HA SHaHHMY,

© IIo-e[IbD MO CTPYKTYPA, OTKOJIKOTO KATeropHaHuTe NpothHiy Ha HeroBuTe yaeHrnu. [Tpexpac-

HO OpHEHTHDAIL Ce B [TO-eJPHTe KJIETKH Ha KaTeropHaiHaTa Mpexa, Makcyes 4ecTo e OTKpH-
BaJl HECbBBPIIEHOTO CH 3HAHME 32 HelHUTe no-ApeGHH CTPYKTYpH.
Xopac Jlemb, xolito e nocemasan jekuuute Ha Makcyes, otGenassa, e cam Toft (JIemO)

“MHOTO € Hay4HJ] HMEHHO OT FpellkuTe Ha Makcyen™ “IIpu Hero BUHArK UMalle MHOTO Heylad4d,

xorato Gellle npej 4epHaTa JbCKA ¥ B HAC [OCTEINEHHO Ce Ch3/lajle BIEYATIEHHME, KOETO ce
NOTBBPHAABA, KAKTO MH C& CTPYBA, OT H3y9aBAHETO HA HEerOBMTE NeYaTHH TPYAOBRE, Y€ MaKap
TBBHPAO A4 & Bllafieel ChILeCTBEHHTE [OHATUS U A2 € MOkl Aa OpMYIHpa CEPHO3HY MaTeMa-
THYHH KOHIEMUHY, Tol He e No3HaBaj MHoro fobpe feTalyuTe Ha MOAPOOHUTE [IPECMSTAHHA.
Ho HeroBHSAT (pu3HYeH MHCTHHKT I'O ¢ CIIACHJ OT IOJIEMH M ChIeCTBEHM I'PEIlKH”.

Yuenuuure Ha Magcyen He ca M3NBIHANM HUTO efiHa pafoTa B TBOPYECKO CLAPYKHE C
Hero; 1o BpeMeTO Ha Makcyes TsaxHaTa TBopYecka feHHocT B KabeHnumkaTa nafopatopus
HAMA OLLE YepTHTE Ha UCTHHCKA KoNekTuBHA paboTa. EQHa OT MpHUMHHTE 32 TOBA €, Ue BbIpe-
KH JIMYHOCTHO-ICHXOJIOPKHHOTO pas/iiue MeX Uy YHeHHIHTE MY, B HAYAJIOTO TeXHHSAT KaTero-
puajeH npodus e 6un GIU3bK MOpaIH IBAHATA HAEHTHYHOCT Ha ofpasoBaHueTo UM. Te He ca
MOIVIH fia 6bJAT 3aMHTEPEeCOBAHY OT CHbBMECTHH HayYH) U3C/E/IBAHUS, IOHEXe He ca TyBCTBa-

“NOMLNHHTENHOCTTA” B TeXHusi TBopueckd obnuK, koATo 6H I'M HanpaBu/a NPOAYKTHBHA H
HHTEpPEeCHA 3a TAXHATA CbBMECTHA HaywHa paboTa, [Tpes TO3M MepHOM KONEKTHBHATA TBOpUECKa
aeiinoct B KasenpuiikaTta naopatopus e 6una B ChCTOAHME HA 3apojuul, a BIMSHHETO Ha
MAAfIIKTe ueHoBe Ha ofLiHOCTTa BBpXY JHAepa Ha wikonaTta - Makcyen - e 6uno ciiaGo.
Hanpumep “obpathata Bpb3ka” mexnmy [eitabpyx 1 Makcyes, Makap H Ja € ChIIECTRYBana, €
6una MHoro craGa, noHexe INel3sGpyk cam e GuN MOX CHITHOTO BJMAHMe Ha Makcyen, yuaun ce
& OT Hero, H3MKTAJ Olle HA YHHBEPCHTETCKATA CKaMelka CHJIHOTO BITHSAHHE HA HErOBHTE HASH K

METOLX Ha U3CjIe[iBaHe U ¢ IolaJHal B op6m’am Ha HEroBpuTe MHTEpECH. I/I3B’prIBﬂﬁKM -

oHepcka HayuHa paBoTa, 32 KOATO cnoMeHaxMe, TOH pasliupABa CBOSTC MOJIE HA 3HAHHA, H
cTaBa OT HH(OPMALKOHHA TIE[HA TOUKA HHTepeceH 34 Makcyes, JONBABANKA 'O B HAKOH
Hela. VIMeHHO MpH TOBa ycJIoBHe CTABa Bb3MOXHO KOJIEKTHBHATA TBOp‘IeCK'\ aednoct Ha Mak-
cyea u IheitaBpyx.

Heka cera ce onuTaMe fa CH H3RCHEM 3amo umeHHo Illycrep, pabotun npepu Makcyen
npu Bebep, Xemmxonu u Pelinbiic, okaspa Haif-CUIHO BITMAHME PbpRY HA HayqHaTa AeHHOCT
KaKTo Ha camusi Makcyeli, Taka 0 BbpXy HeroBuTe yueHuiH. [lpeau seudko Tps6sa fa nomtep-
Taem o6cToaTeNcTBOTO, de Bebep e Gus efud oT cTwhaloBeTe HA TeopusTa Ha
“nasexonelicTaneTo”, oBsSCHABALLA eNIEKTPHYHHTE ABNeHHS HUPe3 NMpekd W MHTHOBEHH JaJleko-
nelicTBHA Ha pascTosHUs. Makcyen ce npun"bpxc'x KBM KOpeHHO npo*ruaononomno CTaHOBHILE,
npuemalikn (apajeeBckaTa KOHUENUHSA 32 “eJIeKTPOTOHHYHO CHCTOSIHKE”, KOHLEeNINATA 32
GrnsKoLeiCTBALTO, T.6. NPEJABAHETO HA elleKTPHIHE Bp3fiedicTBuA ¢ nomomT'\ HA [1POMEXY-
ThuHa cpefa. [To Taxes Haunn, Papagedt B Makcyesl npeHacaT UEHTbLPA Ha PAIMSKAAHE HA
'eJISKTPUUYHHUTE ABJIEHHA OT “sapsan” Ha IpOCTPAaHCTBOTO MeXAy TAX. Kepman Xeamxon, ex-

Cemsm na pusukama - 3/99 : 253




HOBp&MEHHO ChUYBCTBALL U HA BL3MIEANTe Ha Makcyen, u Ha Tesn Ha BeGep, ce IpHIBPXKA KbM
eXJIeKTHYHATA “IpOoMexIyTb4HA” MefHa Touka, [To TakhB HaYHH, B €NeKTPOIAHHAMMKATA OT
OHEe3H TOAHMHH C€ OYEepPTABAT MOHE TPA HAay4YHH IIKOJH, pasjiivuaBalid ce MOMexAay cH [o
npo6yieMuTe, NIPUHIOUMHTE ¥ METOAUTE, KOHTO U3NON3BAT, T.e. 10 CBOUTE KATETOPHATHH
XapaKTepUCTUKH.

Hlyctep, npekapan ndtoto U ecedrta Ha 1874 r. npu Xenmxosn u BeGep, sanousa paGora
npu Makcyen, MMa BB3MOXHOCT [Ja ce 3aro3Hae ¢ HoBaTta “kaTeropHajHa Mpexa” u Aa ycTaHo-
BU cjabute MecTa Ha BeGepoBckaTa efeXTpoAHHaMuka. Ilo cblnus HauuH, paboTelikua npu
Peiinbanc, a caen tosa npy Makcyell, KORTO ce IPHIBPKAT K'bM HAN'BJIHO NPOTHBONOIOKHATA
ITIefHA TOYKA 33 NPHYHHUTE 32 BbPTEHeTO Ha KpuiuaTa Ha paguoMerwbpa, Ulycrep mMoxe na
BUOM clabiTe MecTa H Ha ABeTe TEOPHH M A NoJckaxe Ha Makcyesl MUCHJITA 38 NPABHJIHOCT-
Ta Ha chobpakeHnuaTa Ha PeflHBIIC U HECHCTOATENHOCTTA B AafeHus cayqail Ha obsfcHeHHeTo
Ha Maxcyen Ha SBIEHHETO 3a CMeTKa Ha eleKTPOMArHUTHOTO HajiAraHe Ha CBeTVIMHATA. 3aToBa
HMa OCHOBaHKE Ja Ce Npefofara, ¥e OTMECTEHUTE eUH CIPSIMO JPYT KaTeropualiHy npodu-
JIM Ha OTJeJIHH 4[CHOBE OT fajeHa HayyHa LIKoja o rofiiMa cTelleH cnocoBeTBaT 3a NpoRyK-
THBHOCTTa Ha KOJIeKTHBHATA HayuHa paboTa.

Wsrnexna Makcyen Ha'b/IHO CH3HATEIHO € NABAT HA yMeHHUATe CH ChbBETH TpH wabopa Ha
TEMH 32 W3C/IEABAHHUS, KOHTO CA CIOMAray Te Aa NPeMUHAaBaT KbM BCe [O-efpH KNeTKH OT
KaTeropHaliHaTa Mpeka, ChOTBETCTBAIlA HAa HHBOTO Ha HHTepecyBaliuTe Makcyes npoGnemu.
Toit cb3naTenHo e KyATHBM pall “oTMecTBaHe™ HA KATErOPHAIHUS IPOQUI HA CBOHTE CHTPYAHULH,
NpH30BaBalKkK “Ja ce U3CMyKBA 3HAHME H OT OHE3W, YMATO OGMACT HA 3HAHHE € pas/UyHA OT
HawaTa”. He Moxe Jia ce npli3Hae 3a cliyyaiiHo, Ye HANPABIEHHETO HA HAYYHHUTE W3C/IeJBAHMUS
Ha yueHHUMTe Ha Makcyesl, Bb3MPHENH HEroBUTe NpenophkH, ca G/l pasTU4HM, HO BHHATH
efpomaitaGuy. IMEHHO BMCOKOTO HHBO Ha pelllaBaHHTe NpofiieMH M TAXHOTO pasfiHuKe B
PaMKUTe HAa eAMHHA KOHLENLMs IpefCTaBNABA, CIOPe] HAC, €AHO OT YCNOBHATA 32 obpasyBaHe
Ha I'bJIHOLEHHA HAYYHA IIKOA. ‘

Ilpy, n3Bopa Ha W3C/IENOBATENCKO HaNpaBleHHe Ha CBOMTE yieHUIM MaKcyes ce ¢ pBKoBo-
Auj1 ot npuHumna leisser faire; “As HEKOra He yroBapsiM CHIPyAHHLUTE CH Aa NPOBEAAT ENHH
U ApYreKCUepHMEHT: ako TOM He HaMepH TOBa, KOETO ThPCH, MOXE 14 Ce HATBbKHE Ha Hemo
Apyro”. Bplipexs TOBa BCHUKYM HETOBH YUECHULH Ce 3aHHMABAT ¢ Hall-BAXKHHTE U KapAMHATHE 3a
cBoeTo Bpeme nmpobnemu - Xpucran, Cayngepe u llycrep ce saHuMaBaT ¢ npopepkaTta Ha
3akoHa Ha OM M YCTaHOBABAT eTajloHa 3a Om; [Mefi3Gpyk Ha ABYOCHHS KPMCTAN Ha AparoHMTA
npoBepsBa GpeHenoBcxaTa opMa Ha BBIIHOBATA NOBBPXHOCT - KOCBEHO NOKA3ATENCTBO Ha
HEMPU3HATATA 110 TOBA BpeMe eleKTPOMArHUTHa TeopHs Ha Makeyen; [loffHTHHT ce 3aHuMAaBa
C ONpe/ie/IAHE HA IPABATALMOHHATA KOHCTAHTA - OCHOBA Ha GbIEoTO HNOCTPOABAHE HA €[HH-
HAaTa TEOPHS HA NOJIETO H T.H. : ' :

Yuenuuute Ha Makcyen wpes obiiysane ¢ Hero ca 36upanu cBoBOLHO, HO NOX CHIHOTO
HErOBO JIMMHO BITHSAHVE, Hall-kapAUHATHATE (PU3KHIeCKE TpoBieMH, BR3HUKHAIH KATO JIOTHYHO
PasBHTHE HA caMaTa Hayka WJIM [OCTABEHH KaTO W3MCKBaHe OT enoxata. Msz6opwr Ha
€APOMALLAGHH, KOPEHHH, NIPAKTHYHY, HO M HAYYHO [IeHHH H MHTePEeCHH MpOBieMHU & XapaKTep-

‘HaTa 4epTa Ha KABEHAHIIKATA HaydHa oOLOHOCT. Beuuku Tesw ocobeHocTH 6uXa MOINIH HAall-
RoGpe fa ce Bb3NPHEMAT CAMO 33 CMeTKA Ha JIMYHOTO oBIIyBaHe ¢ Numepa, 4pes BBb3MIpHEMaHe
Ha He(opmanusnpaHuTe My 3Hanus, Xopac Jlem6, moceliaBaj JiexuMuTe Ha Makcyes B
KeitmGpuax, onucea o ciefHUs HAYMH CBOKTE BIEYATICHAS; “... TEKUHHTE O TOMIUHA | [10-
K'BCHO - 110 €IEKTPUUECTBO - B TOJIAMA CTelleH CIeABaxa H3IOXNEHHETO B HEMOBHTE KHUIH, KOHTO
Torasa Gaxa B pofax6a. Tesu exnun 65xa MHOTO HHTepECHH U NPUATHY 32 MHO3HHA OT HAC,

i .
IIPR TOBA HE TOJIKOBA 34 CMETKA Ha CHILHOCTTA HA U3JACaHHS MaTepuaan, koiTo Geme
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g/leMeHTapeH, KOJKOTO 3a GIeCTIINTe MUMOJIETHY BlEUaTIeHHs, KOHTO HHe fofydaBaxme,
Hay4aBaiky KaK'b € HEFOBUAT JIAYEH Bb3MIe] 10 Npobnema, 3a cMeTKa Ha HeroBHTe HOCTOSHHY
ofpbLUaHUA KbM (PYHAAMEHTAJIHKTE OCHOBH Ha 3HAHMETO M flaXe 38 CMeTKa Ha HerOBHTE XyMO-
PUCTHYHY EKCIPOMTH M OTCTBIJIEHHS, HEOUAKBAHH CATHPMYHH 3AKITIOYEHHUS U YecTo - JIHTepa-
TYpHR H JaXe NOeTHYHHU uyaTaTH”.

BranpueMaly U ca yYeHHUHTe Ha Makcyesn HAKakKBO Heroso HeopManusupaHo (yHaa-
MeHTANHO 3HaHHe, TOBIHUIIO Ha QOPMHEPAHETO HA TEXHUS KaTeropuaneH npodusl, u3MeHeHHs B

TAXHATA CTPYKTYpa, Ha OTMECTBaHeTo efAuH cnpsamo apyr? CTpyBa HH ce, Ye yUeHHIHMTE Ha

Makcyes ca 6/ B 3HAYMTENHO No-OIaronpusTHH YCIOBHS, OTKOJKOTO YUEHHTE, KOMTO He ca
HMANTy JIHUEH KOHTAKT C Hero, BLIPEKH 9e H Te ¢4 BB3NPHeSTH HAKOU OT HeroBHTe nied. O6ury-
paitkn ¢ Maxkcyen, u3bupaliky npy ToBa CBOETO HAYYHO HAIpABJIEHHE, HETOBHTE y4eHHHH ca
npeycTpoliBalu CBOMTE KATErOPHATHM NPO(UIM, NPEBexnaiiku I'|H B No-eApH Mawmabu u no
TaK’bB HAUMH ca NMpuAoBuBaNy BL3MOKHOCT Aa BB3NpUeMAaT 30Ba Ha ObmeiieTo. Peg uacieno-
BATeJIH CTpaBe/JTHBo OTOeNA3BAT IPUEMCTBEHOCTTA KATO XapaKTepHa YepTa Ha HayyHaTa IIKOJIa.
HogmoTo noxonesue, HABaliky Ha CMAHA HA CTapoTo, pHeMa OT Hes He caMo InaderaTa Ha
sHaHEeTo. He MO-MaJIKO 3HAYEHHEe UMAT DPEJaBaHuTe OT MOKOJEHHE Ha MOKOJeHHe HayuHH
TPaIMLMK Ha LIKOJIATA ¥ B HACTHOCT, HETOBUTE KATErOpHasHU XapakTepHCTHKH, T.e. OCHOBHUTE
TNOHSTHSA ¥ MPAHLMIK, Ha KOMTO ce Gasupa AaleHOTO HanpapfieHue. HesaBUCHMO OT pasnuvy-
eTO B H3CHeRoBaTenckara npobemaTyuka, yueHunuTe Ha Makcyen u chopMupaHuTe OT TSX
Hay"HH KONEKTHBH Ce OKA3BaT ChC CXOJHH HaydHy TPaJiHUHH, BLINPHETH HENOCPeACTBEHO OT
Makcyen - enpomaliaGHOCT Ha W3c/lefBaHuATa, cBoeobpasex NoaAXol N n3bopa Ha u3cieno-
BATEJICKO HANPABJIECHUE, IHPOKO W3NOJI3BaHe HA MOAENH ¥ AHAJIOTHH, “(QU3KLMpaHe”, BBINPH-
eMaHe Ha JIOTMKATA Ha pA3BATHE HA HAYKATA U T.H.

OTuuTAlKHK Te3H OBCTOATENCTBA, I'bpBUTE rOfuHH Ha paboTa Ha Kasenguinkara na60pa’ro-
pus TpabBa a Ce OUEHSAT KATO MHOrO HHTepeceH (DEHOMEH OT METOAOMOIMYHA MeaHa TOTKA.
“PasnpbcHaTHTe” OT yueHHIMTe Ha Makcyes Hay4HH H3CJIeA0BATENICKH HallPpaB/IeHHS & Tpsbsano,
BEPOSTHO, PAHO WJIH KbCHO, B 3ABHCHMOCT OT PA3IIKPABAHETO HA U3CIE/IOBATE/ICKUTE obGnacry,
[ TIOBe/e 1O CHIPUKOCHOBEHHE H B3aUMOZelicTBHE Ha “chepuTe Ha HHTEpeCK” HA HICHEAOBA-
TenuTe ¥ KbM [IPONYKTHBHO KOJIEKTHBHO TBOPYECTBO B DPAMKHTE Ha ‘naboparopusTa. O6ave

' IOCAeABAIOTO 110 Pa3Hy MPUYUHKA - CMBPTTA Ha Maxcyen, JiHncaTta Ha cBOOOQHH MeEcTa B

naGopaTopUATA K Nip., paslajaHe Ha rPyNaTa A0BekAa [0 HEBL3MOKHOCT 33 KOJISKTHBHO TROp-
4ECTBO Ha YMEHUUHTE MY B PAMKHUTE Ha el1Ha LIKONA, HO 'K MPEA3BUKBA PA3IPOCTPAHEHUE HA
3apaIALLMTe Ce TPAULKA Ha “UikosaTa Ha Makcyen” B Apyru HaydHH KONEKTHBH U HayuHA
yupejieHus B APyrH [PaoBe, KbAETO BIOCAEACTBHE PAGOTAT yueRUIUTe Ha Makcyen, ch3na-
salici cBOM coBCcTBEHM Hayuuy mxomw - eiisGpyx, Jlem6, Hloy, UlycTep. ITo TakbB HAuKH
KaseHaumkaTa 1a60paTopus B I'bPBATE FOJMHA HA CBOSTO ChIIECTBYBAHE [IOA PHKOBOACTBOTO
Ha Makcyen crapa “mikosa sa mxons”. B camaTa Kasenauika na6uopa'ropm W [0 [eH AHelleH
CUJTHO Ce YYBCTB TPAAKIAATA, 3aJI0%eHa B 1BPBUTE FOJUHH OT HEHHOTO CHIIECTBYBAHE. Hayu-
HUTe TPAAMLMK, KYITHBAPaHU OT Makcyen u passusanu B KapenpuuixaTa nabopatopus oT
crenBamuTe Heliny nupexTopy - JUk. Peilmu, k. Ix. TomosH, B. Peaspdopn u apyraTe
KPYIHH M3CNIeOBATe/H, CTABAT EAHH OT Hal-BAXHUTE MPEACTABHTENH HA ofefHHEHUATA HA
yaeHu, 1puno6un CBETOBHA U3BECTHOCT MO UMETO Kapennamixa ¢uznvHa WKONA.

(, LLikosl B Hayke", M3g-Bo , Hayxa", MockBa, 19842.)
[peBog (¢ u3BecmHL CbKPALYEHUS) OM PYCKU E3UK: H. AxaQaﬁnH B
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3A MAKCVYEJI U THTEPHET

H36upaiiku mexcm om Makcyen, 3aedHo ¢ ecmemuuHama Hacaada u pazHonoOCOUHU-
me pasmMucaAuy, Ha KOUNO mMe Hagedcoam, 8 Cu3HAHUEN10 MU U3NIY8a eOuH npeced cayuat,
xotimo, ¢ puck da 6s0a OCMAH, CU NO380OAABAM Oa cnodean. Maad (omHocumenno), ma-
AAHMAUB (ABCONIOMHO), MOICEU] U NPaBely Koae2a 00KAadsauie 3a uscnedsanun, npage-
Hll (€ HE2080 AKMUBHO pUacmue) 656 800euyd MedicOyHapodna esponeiicka 1a60pamopua.
Cmasaue OyMa 3a creyuguder KaHas 3a pasicoane na HAail-medickume nOSHAmu Ham
eneMENMAPHY HACMUYU NPU HATI-BUCOKUME 8BIMOICHU OHEC PCKOPUMENHU EHEPEUU -
cayuau, Koumo 6uxa npudgiICUAL 2PARUYAMA HA 8AAUOHOCT A CBEPEMEHHOMO meo-
DEULHO ORUCTHIE HA EAEMEHMAPHUME HACMUYY - Cmandapmnua Moden - na Hosu no-
suyuu. Coe cpedna ckopocm om 0Koao Oecerm "npospauru” 8 Munyma, moti npoexmupa-
ute npecnemume om KOMPIOMBPHUME MOHUMOPU YBEMHU CHUMKU, CXEMU, apaghuiny u
mabauyu u 66ACHABAWIE U KOMEHMUPAULE PE3YAMAMUME - CBC Couama ckopocm. Om
G130 08adecemunama RPUCBCMBALYY NOJOBUHAMA CAYMAXA ¢ pasbupane, HAKONKO ce
Hanweaxa 0a demonempupam epyOuUyYUs ¢ HEYMECHMHY 8BRPOCU, UMALLE U MAKUBA, KO-
Umo Yemaxa gecruuy .. A a3, c1ed nBPEUME HAKOAKO OY3UHU NPO3PAUKY, € 3AMAARA
2/08a (AGHO OM @B3PACIMMA), UIMBPEA HUWIKAMA HA NOBECMBOBAHUEMO, CE bax yne-
OB 8 NECUMUCTUUYHU (30 MEH CU) PASMUCAY .. KO2AMO MOKBM CNPA, CKPAHDBM U32ACHA
u enacem na dornaduuxa cexna. ("Bombapdupam Kosnodyil” - ce onuma da ce howezy-
ga HAKON - Dewte nwvpauAm 0en om Haxasameanama aKifu na HATO e ocmamwtna
FOz0cnasun). Cred ussecrmiio usuaksare Qoxaaduuksm cu cobpa npospaykume, obsieasati -
KU, ue bes npoekmopsi e movice da npodwasicu. Cemunapsm bewe omaooicen 3a caeo-
gaujama ceomuya.

Bax npuen xamo 3abasen enuzod cayuas, Ko2amo cied HAKOAKO mecela, 8 coujama
saaq, ce pasuepa ananozyuno cebumue. Maada (abcontomno), manranmauea (bescnop-
HO) 1 ¢ KBCMem (MY, Oa e A ypouacame! ) xoresicra bewie nonadnana 8 nOOX00AUO Bpe-
Me Ha noOXO00RWO MACMO - BOOEWA 2epMaHcKa Aa6opamopus 3a AOPeHU UCACIBANUA,
beLite yuacmeana YCReuro 8 npogesicOaHUme aKmyaniu U3cACO8ants npu HucKoeHepee-
MUHHU AOPEHU NPOYECH - U 8 CHUYUA CIUA U CBC CHUJAMA CKOPOCH HA 8UPMY03NO ROOME-
HAHE 1A APO3PALKIUME §BPXY NPOEKMOPA PA3KA3BAUIE 30 NOAYHEHUME PE3YAMAMU ...

Ta suauu, mosa e napaduemama - HOAOJICUAAMA CE CBBDEMEHHA dopma ua "duc-
Kype”, kakmo 6uxa ce uspasuau Hauiume nocmodeprucmuuny xymanumapu! Bpsuane
Ha3ao we mooice 1 0a uma u He 3a mosa pamysam! Ho ece nak, moorce bu, 3acayorcasa,
Maadume Koaezu, 3a6UNL HOC 8 eKPAHUME HA KOMRIOMPUME CU, POSUUKATIKY 8 Humepnem,
Oa ce 3amuciam Kak npeou 8eK, 8eK 1 NOA0BUHA, HA 2a3CHU AAMAU U ¢ nayu nepda, ca
npasuAu (fusUKa, KaK ¢ NUCANU YPAGHEHUS, OCMANANY 3A8UHASU 8 HAYKAMA, KaK ¢a
UNAAAU MUCAUmME CU.

He moza, 3a kot au nem, 0a He Yumupam Mon Kymup 8sg usuxkama - 0a00 Huac
Bop, 06acuagauy, 0CHOBAMEAHO, NOUML BCUUKO C MPUHYUNA HA OONBAHUMEAHOCHMA:
“Kozamo caomcuiu poka na nayza 0a opeus, ne ce 06psujail nazad - 3a 0a 1e no3eoiull
1A MUNAAOIO Od Me ROMILCKA 1 0a M npeyn 6 xoda nanped, 1o ce 06psiyail u na3ad
- 3a da ne 3aBpasuns om Kksde cu mpseras 1 da ne uskpueuw bpasdama”

H. Axababau
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3A JIIOBOBTA, ®U3NKATA U APYT'U CTPACTH:
JIMCMATA HA AJIBEPT 1 MUJIEBA

Dxepang XonTuH
fpoghecop no ¢usuxa 8 Maurkpog u npenogaBamen
no ucmopus Ha Haykama 8 XapBapgckus yHuBepcumem 8 Macauysemc

II aact

C pete una nwr, AnGepT
AMHIaity ce 3akiema, de I0e
npueMe H Hali-uepHaTa
paboTa, Toli 1 Munesa Ma-
puu (e ce OKEeHAT U e Ob-
JaT 3a4pyxHa [BoHka, mac-
TAHUBO OTHALEHa HA HaykaTa.
Ho ToBa He cTasa.

"Onumeam ce 0a cu 20
npedcmaseq. Tax. Te mpabea
da ca 6uau 8 HeoOUKHOBEHO
cacmosaHue ... 3Haem, 4e cme
OBUIICEH U O DICEAAHUSA, HO He
Modicem 0a pazbepem Kax me
ca 20 nocmuaHauy, naau? Hue
HuKko2a He Kaszgame oymama
. . ni0boa, naau? Ilpednoaazame,
ye moga ¢ udeonoeuuecka konempyryua, ocobeno Pomanmuunama Jwob6os, 3amoesa HU
e HeOBX0OUMO 204AM0 8B0Bpanicenue, 3a 0a Cu NPeOCMABUM KAK ca ce uyscmeani me -
gapeauume & mesyu newa - 8 alobosma, 8 camume maAx U 6 moed, KOEmo e UMano
snauenue,”

A. S. Bayatt, Possession: A Romance (Random House, 1990)

Kakso Moxe Ja € Ho-pPOMAHTHYHO OT IUIAHOBETE HA mBaMa BOGEHH MIANexd fa ce
cpemuat Ha Jlaro ou Komo, npes ciibHYeBaTa IpOJieT Ha 1901 r., 3a pa npeamnpueMat
IbAra exckypaus B Anmure. [ipafeceT N OBErOJUIMHUAT AnGepT ¥ TpH TOAMHHU NO-BB3-
pactHaTa Mujesa Mapud ce 3almosHaBaT KaTo choerynenTd B [lpeiinapckata IbpxasHa
Tlonurexuuxa B Lijopux. Cera Te octapaT npobiemure 3an cebe cu - NpornanaHeTo Ha
Muiesa Ha Ba)KeH M3IHT, HecUrypHOCTTa Ha AnbepT ma cd HaMepH paGora, ome mo-
MaJIKo B VHUBepcuTeT. Ho Te ca ce 3apek/in a MOCBETAT KUBOTA CH CIHH HA OpYr ¥ Ha
u3yuapaHeTo Ha Qusmxara (BK YacT D). :

Tosa mryBane B [UIAHMHATA, KAKTO NO-KBCHO € OMHCAHO B MHCMO Ha Mujesa [0
npusTenkata i Xemena Capuy, i oTBEXJa 0 Npoxona Crurores, van 2000 m
BHCOMMHA, K'BAETO HA MECTA CHET'ST Bee olle AOCTHra [0 HAKONKO MeTpa IuabounHa.
CHersr npofpiKkasa Oa BajH, Te HaeMaT meina, a Hocie OpombjLKapar Meina. Mu-
Jepa nuuie Ha HpﬂﬂTﬂ.ﬂKaTa CH, Ue IIpe3 HAN0OTO BpeMe ¢ € AbpiKala 30paBo 3a
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AnGept 1 4e nwryBaHero e Guyo MHOTO yenewHro. “Konko mactnusa 6ax ga cbMm
OTHOBO ¢ MO JIOBHUM, 0CODEHO KaTo BHXKIOAX, ue [AacTHeTo e B3auMHO.” Ouie mno-
npeKpacHo 3a TAX € [Aa ca 3ae[HO, THH KaTo Npe3 cieaBamuTe 2 Meceua AnbepT me
oTrcheTBa OT Lilopux, Wie UMa BpeMeHHa paboTa KaTo rHMHA3MaJIeH YUYHUTEN BLB
Bunreptyp, Ha 20 km ot Lliopux.

“Kax e MmomueTto?”

[TETyBaHeTO BEPOATHO € MHUHANO MHoro mobpe. Hsakosiko ceAMHUM NO-KBCHO (B
xpast Ha mail 1901 r.) egso orT sanasexuTe nucMa Ha AfiHmalin fo Munepa sanousa ¢
THIHYHHA 32 HEro paskas 3a eyopHATa, B KOATO € H3nagHaJ OT [POYETEHOTO 33 HOB
busuvecku npobieM - B ciydas, 3a poToesekrpuunus edekr. Ho nocie mnasHo ce
BIyCKa B Hali-BaXXHOTO HOBO 0OCTOATENCTBO, KOETO € BJA3J0 B XHBOTa HM: “Toky-

1O OpOYeTOX mpekpacHa cTatus oT (Punun) Jlewapn BbLpXy reHepUpaHeTO HA Ka-

TOOHH TBYH 4pe3 yITPaBHONETOBA CBETIHHA. [ToA BIHUAHHETO HA TO3M BENHKOJICNEH
TPYL a3 CbM H3I'BJIHEH ¢ TOJKOBAa pafiocT K IIACTHe, 4He HelNpeMeHHO TpAbGBa na ru
cnogens ¢ teb. (ITo upouns va cwnbara, Ha pacwcTka ocHora, JleHapn wie craHe mno-
KbCHO eXHH OT Hali-haHaTHUYHMTE XyAuTenH Ha AfHinalin.) Bean B 1o6po nactpoenne,
CKbHa, M He ce Tep3ail. B kpas Ha kpamimaTa a3z He Te HamyckaM, a Lle JOBela BCUYKO
no mwactiu xpail. [Ipocto Tpa6ea Tepnenne. Hle Buanm, ve me Tu e gobpe, Koraro
ce objerHell Ha MEH [HOPH aKO B HAYANOTO HeWATAa H3MISKAAT Majixo miynapo. Kax
ci, ckbna? Kak e Momuero?” L

Munepa pa3bupa, uye e 6pemerHa. ToBa, ¢bC CUTYPHOCT HE € IILPBUAT NET, KOTATO
Te ofcbxaar To3d BeOpoc. AnbepT s ¢ mocemasan nmowskora B LIfopux, ODOKaTo e
yuuTencTBan BbB BunTepTyp. Ho ToM enBa nu e pasbupan no xakBa CTeleH TasH
OpeMeHHOCT e NPOMEeHU BPL3KATA HM. IIbpBaTA MY HAYUHA CTATHS BBPXY Kanuisap-
HOCTTA € W3NA3ja npednus gekeMepu. Cera Toil e JaHCHpaH kaTo NyGJHKYBaH ydeH
(BENpexy, ue MO-KLCHO CHMTA IbPBHTE CH CTATHH 3a ChBceM He3HauMTenHu). Ho 3a
Munesa BeposTHOCTTa Ja CTaHe FMMHA3HAJEH yYHTeN - [a He FOBOPHM 33 YHHBEp-
CHTETCKO MSACTO - BeYe C¢TAaBA MHoro chMHHMTesnHa. Ta Bce ole yud 3a cBos BTOpH
ONMHUT [Ja CH B3eMe U3MHTA B NMeJarornveckara cekuua Ha I{jopuxckaTta NONHTEXHHUKA.
Ts oTHOBO cMesio Iie ce ABH Ha M3NMT B kpas Ha oy 1901 r., B Tpetus Mecell Ha
GpeMeHHOCTTa, HO OTHOBO LIE C& MPOBAJH, MOKA3BANKH CHIMA HHCHK ycmex. A n
HOCEHETO Ha W3BPBHOpPAUHO [&Te B OHE3N BPEMEHA Ce & CMATAJIO 32 MHOIO CKAHIAMHO,

ITo ToBa BpeMe W nepcnekTHBHTe Ha AnGepT, BhOpPEKH HENPEKJIOHHHA MY
ONTHMH3IBM, He ca MHoro mo-gobpu. HerosaTta epenTyanna paGoTta - BEpOATHO Ha3-
Ha9eHHE KATO TEXHHYECKH eKClepT OT TpeTa KaTeropus B MATeHTHOTO Goopo B Bepw,
€ Bce ole caMo Hanex/ja. Mscroro fopu Hama ma 6pae obaBeHo npenu aexkemspu. C
Majika BepOATHOCT [JOPH 3a HepHA MOCTOAHHa pabora m Ges MopajiHa MOJKpena Ha
Bpb3kaTa ¢ MUJieBA HHTO OT HEeHHOTO, HHTO OT HEroBOTO ceMeHcTBO (HMa 3abenex-
KH B TAXHATA KOPECNOHOCHUHA OTHOCHO pa3’MsHATA Ha CBPIAHTH NMHCMAa MeXIy po-
JUTeJITe UM), TOH ce M3npaBsd NMpef NepclleKTUBATA Ja cTaHe GeneH Gaula Ha H3BBH-
Gpauno mere B koHcepparmpHa Ilpeiinapus.

Tosa e nposepka Ha nwaGokaTa My MopaiHocT. Kak 6HXa NOCTHIH/N HOBEYETO
MJAJH MBKe TPH TakHea 0GCTOATENCTBA 1O TOBA Bpeme? 3a AHHLIaMH OTFOBODT &
saceH. [TuecmoTo My mo Musesa ot 7 road 1901 r. 3BYUH Taka:

“PanBaii ce cera Ha HEOTMEHHOTO pelmenne, koero piexl 3a HameTo 6'bLlCU.IC a3

258 C  Clemwm na Pusukama - 3/99

peliix CIEeAHOTO! [le cu TBpcs HezabaBHO paboTa, Ge3 3HAUEHHE KOJKO CKpOMHa
{narnexpa € MHCJEN JA cTaBa YMHOBHHK B 3acTpaxoBaTeina QupMa, HNH Oa OaBa
yaCTHH YpouH). MouTe Hay4du Henu W JHYHATA MM cyeTa HAMA [a MM HoOpevaT Oa
npuema W Haii-HHCkaTa JurbxkHocT. Ille ce oxenst 3a TeG u Lle Te B3eMa [a XUBeel
npu MeH, 63 Ja Hanuila ¥ Jyma 3a TOBa Ha KOroTo W ga GuJIo, IOKATO BCHYKO He Ce
ypenu. [locne nukodl HAMa Aa MoXe [a XBBPAM KaMBK BBDXY CKBIIATA TH INaBa M
ropko Ha TO3H, KOHTO C& OCMeNH Oa ce u3npasu cpewmy TeG. Korato MouTe B TBOUTE
ponuTeNn 6'];II,ELT [OCTaBEHH Nped cBbplled (akT, Te npocrto e TpAbBa Na ce npH-
MHAPAT ¢ Hero.’

TIo KaxBHTO M ,ua e NPUYHHH, TOBA He CTapa Taka. [Ipes aBryct MnneBa ce BpBIIa
mnpH poputenute cu-B Hoen Cap (Torasa B YHrapus), xeiero cmsaTta ga poad. Kora-
TO CHM OHIUAT Tpe3 HoemBpH, AnlepT e BCe Ollle Ha BPEMEHHO YUHTEJICKO MSCTO B
Madpxayszen, OaM30 Ao repMaHckata rpaHuua. Tam ToH ycnssa CKOpO Ja CH ch3laje
HENPHATHOCTH ¢ HebNaropasyMHOTO CH HoBeleHHe (MckaHeTo 3a Mo-gobpa 3amnara).
B nucmo oT 13 Hoemspu 1901 r. Munepa npepjara na 3ana3siT HOBHHATA 3a HeHHaTa

6pemMeHHOCT B Talina: “Bapeam, ue Bce olle He TpAOBa fa kazBame HHLIO (Ha mpusTe-

nu) 3a Jluizepn”. Ha HepogeHOTO feTe Bede € NafeHO HMe H LI Ce OKaXe, 4e MaiKa-
Ta e MMaJia NPaBUJIHO MpeJvyBcTBUE 3a Hoja My. ‘

AnbepT nume Ha 12 nexemBpy, ue ce HaAsBa na noaydn pabora B BepH, HO nopn
TOBA [a HE CTaHe “3ae[QHO, HHE CHC CUTYpHOCT WMie OBAeM Hall-lIacTIMBHTE Xopa Ha

c3eMAaTa. 'ch cMe CTYLQCeHTH, HOoKaTO CMe XHBH, W HiMa na NaBpaMe IyKHaTa [apa 3a

gpyraTe ... EAWHCTBEHUAT BBIPOC, KOHTO OCTaBa HepelleH, € Kak Oa B3eMeM Jluitsepn
npu Hac. A3 He HckaM ja s u3ocTaBsMe. [lonnTait Gama cu, TOH e Y0BEK C ONMHUT ... Ta
He TpaOBa a ce TbIME ¢ KpaBe MIJIAKO, 3aI0OTO OT TOBA MOXE [a OLIymee. Bsipsam,
He TBOETO ILe € MHOFO NOo-XpaHUTENHO, TR kak Mucaum?” W nocine, NOYTH HPOPOUECKH!

- “A3 mmaM [pyra JOCTA OUeBMIHA, HO BAXHA HAyuHA Wles 32 MOJEKYJIAPHHTE cunn.”

Jiobosio muemo

Mucmoro Ha Munesa go Anbept e nucano npes 1901 r., BeposTHO cKopo cief
excnenauuaTa oT Jlaro au Komo. IIpeBoA®T OT HEMCKM He MOXe Aa MOKaXe
[OCTOBEPHO BCHYKHTE TajlbOBHH yMajuTenuu (Schalzerl, Brieferl, Weiberl,  Manderl,
Gotterl), xouTo HAMOMHAT 3a BmoGenute [lanaredo u IlanareHa ot “BenmebraTa
(aefita” Ha MouapT. ETO YacT oT NHCMOTO!

“Hail-ckono maike cuiposuuje!

[onyuux 1 6MOPOMO MU MALKO NUCMO U CBM MOAKOSA WACMAUS,
besmepno wyacmauga. Koako cu mu cion, O! Kak ue me yeaysam, edea '
mo2a da QouaKam Kpaa Ha ceomuyama, .Kozamo uje doiidewd ... Ako
npucmueHel 8 co6oma, Moduce 0a e 863MOJICHO 0a CRULL & HALUUAL NAHCUON,
saugomo HaKou 3amunasam ¢ nemwvk. e nonumam xasaikama, aKo e
8BIMODICHO, MA uje 20 Hanpasy 3a men. Jomozasa as uje paboma MHO20
yeuneno, 3a 0a cam cgobodna 0a ce paosam 1a KoMnanuAma mu..
Booicuuko, KOAKO Kpacue uje 0vde caemsm, K02amo uje cam meoama
MAAKA JICEHUNUKA, Uje 8UOUW, Ye HA cBema HAMA 04 UMA NO-Wacmiued
om meH, mpabga 0a e cvUomo U 3a Mwoicad.

B»du 0obpe, Moe MANKO, CAADKO CBKPOSULE U e1q 6 006po HaACmpPO-
enue 8 kpas Ha cedmuyama npu Teonma olceuuzuca
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“Taxa HAMA A3 cTaHeM crapu ecuadu”

Ter gEu no-kbeHOo, Ha 17 mexemspu 1901 r., Toit mume: “A3s ycuneHo paboTs BBpXy
elleKTpONMHAMAKATA HA IBHXEIH Ce Teja, koeTo ofewlasa Ja 6bje KaluTaleH Tpyn.
[Mucax Ty, 4e ce CbMHARAM B NPABOTATd HA MIEATA 33 OTHOCHTEJHOTO JIBHXKEHUE. Ho
CLMHEHHATA MH Ce 0asipaxa Ha NpOCTa rpemka B npecMmAtaHmaTa. Cera a3 BApBaM B
ToBa moBeue oT peAxora.” U mno-satarsk: “Ilpenait Moute Hail-jo0pH MMOXeNaHHs Ha
maiika cu 1 #i KaXH, ue ¢ HeThPIeHHe o4aKkBaM IJIECHHNIATA, C KOATO TH €IHH OEH Hie Me
yrocTon.” JIpa mHY ne-kbeHO: “ChxkasissaMm, a3 nak 3abpasux poxieHus TH feH ... [Ipocto
nouakail Mayxo, ckopo wie Gbaeln MosTa macwiusa cenpyra. Ille nodae xpaiAt Ha Ha-
mata ckpb6.” W mocite ome Mucima 3a pabGorara: “O6scumx Ha (Andpen) Knaitn (npo-
(ecop ot ynusepcureTa B Lltopnx) uaenTa 3a eJeKTPOJMHAMHMKATA Ha HBHXKELIUTe Ce
Tena ... Tolt Me mockBeTBa Aa s mybnmkysam.” [leBeT OHM Mo-kbeHO (28 mexemspu) Au-
GepT nuine: “Cera mme ce 3aeMa ¢ U3ydaBaHeTo Ha ToBa, koeTo Jlopeni (1895 r.) u (Ilon)
Jpy (npez 1900 r.) ca HamMcatd 3a eJeKTPONUHAMHUKATA HA OBHXKeLHTe ce Teja ... Ko-
TATO TH CTAHEUl-MOoATa CKbIIA MAJKa XEHH4YKa, HHe 3a8JHO W cTapaTeyiHo mie paGoTum
BBPXY HAaykaTa W Taka HAMA Ja ce NpeBbpHeM B cTapH ecHadwu, Hamm?”

Jluitsepn ce paxna mpes saHyapu 1902 r., BeposTHO B IOMA HA pOLUTENHTE HAa Muse-
Ba B Hosn Caz. Cxopo ciien kaTo Hay4aBa TOBa, A.n6epT nume Ha Munesa ot Bepu (4
despyapu):

“Moe mobumo crkposume! ... Cera BIXAALI, Ye HAHCTHHA ce okasa JInksepys, TouHo

. KaXTo TH uckame. Ta sapasa iy e? 3gpasata jiu nyave? Kaksu ca ounte 17 Ha koro ot

nac npuarua noseye? Ko g kupmu? Drapsa u e? ... KoraTo HamLIHO ce BB3CTaHOBHIL,
Oy JH Momia fa s Q)OTdrpa(pram? Moxe U 0a cH BBPTH OYHTE B PasjIMUHU IOCOKH,
3a ga Bkaa npegMeraTe? Cera TH MOx¥eln Oa npasull HabmoneHus. BHX uckan eaus
ned Jlaitsepst ga cTaHe KaTo MeH, ToBa TpAfBa Oa € BBAHYBAIO. T ChC CHIYPHOCT Bede
MOXe ga mave, HO HAMa cKOpo Ja ce HaydH ga ce cMee. Topa e ronaTta ucTuHa. KoraTto
ce MOYyBCTBAall Majiko no-pobpe, Tpabsa na MH a8 HapucyBam.” M # xaspa olue, 4e e
mycHaJl oOfBA B MECTHHMA BECTHHK, B KOSITO [peljiara YacTHH YDPOIIH.

“Kakso cononerssa Jiniizepn”

Cera HakpaTKO OCTATBKA OT HCTOPHATA HA WACTIMBHTE PAHHH TOJHHH HA 3HAMEHH-
TaTa ABoHka. AnbGepT M Munesa ce xeuaT B Bepd Ha 6 suyapu 1903r., roguna cien
paxpanero Ha Gebeto. o mybnuxyBaHeTo Ha Te3u mucMa npes 1986 r. nukoif oT uscie-
Jopatenurte Ha AHHmMANH He e 3Hae] 3a ChUIECTBYBaHETO Ha JImiizepy, uMeTo UMe ce
cTioMeHaBa caMo B olie efHo macmo Ha Anbeprt ot 19 mexemspu 1903 r.. Miniesa e B

JIOMa Ha POAMTENHUTE CH, 3a Aa “H3TIONYN HOBO IMJIe” KaKTO Ka3Ba TOM - Ja PONU OBPBHS

¥M cuH. AfHmalin nue: “MHoro crxajiseaM 3a ToBa, koero crojers Jluiisepn. Ton-
KOBa € ONacHO Ja ce MNoiydaT TpaliHH YCNOXHEeHUus clel ckapnarwHa. aHo caMo ToBa
Ja MuHe 6naronosyyuno. Kak e 3amucano )J,eTe’I‘O? Hue Tpsabpa MHOro na BHUMAaBaMe, 34

‘Aa He BBh3HHKHAT HpOG.HCMPI 33 HeA IO-KBCHO.

I'pynarta, paGorema mo [Ipoekra 3a Cubupane ua [Toaunrte Chunnenna Ha AjtHmaits,
H3B'BPIIBA IPOAB/DKUTENHO ThpCeHe B ERpomna, ountsalikn ce na usgupu Jluiisepn no
PErucTpHUTE 3a paXJaHe ¥ AOPH MO HaATPOOHUTE IIIOUM, HO HEe OTKPHBA HHINO. AKO TS
e ouenfia OT CKapiaTHHaTa, Bb3MOXHO € Ja € OCHHOBEHa OT pOlJHMHH Ha Muyesa,
KaKTo ToBa e OmJio 06uyaiiHO B TAKMBA CJlydad IO OHOBA BpeMe. Bhupeku ToBa Ja e
cera ChBCEM HEBEPOATHO, BCE OMIE CBHUIECTBYBA TeXHHYECKaTa BBL3MOXHOCT, SOUH [CH
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T4 Ja ce Nossy ¢ aymuTe: “MiMeto Mu e AHacracus* ¥ UckaMm ceMeilHnTe KHM*a.”

Tosa He e npocTo HeobocHopaHo npeanonoxenne. Hemo nono6uo ce cayusa npes
30-Te rogpunu. Ciien npecensaneto Ha AlHIaitH B Amepuka, B TepManus ce nospasa
KeHa, KOATO TBBPIM, Ye e OTAaBHa sarybenara nwumepsa. Helinata wcropua e gocra
ybenuTe/Ha ¥ HAKOW OT eBponelckuTe NpHATeNH Ha AHwaiin npH3HaBAT CBOETO YUYA-
BaHe M cMmylleHue. Okaspa ce, 4e T ¢ MOWIECHUUKA, polleHa BLB Buena npes 1894r.,
xorato ARHmaity e 6un camo Ha 15 roguun. Tosu emyus3on e camo €AHH OT MHOIOTO
ciiydau, B KOHTO 3penuaT AffHwiaiH, KaTo MHOTO OPYrH MPOC/ABEHH JIMUHOCTH, ¢Tasa
NpHIE] Ha lUapnaTaHH ¥ XOpa, ThPCemHn ceHsalu. ToBa oTyacTy oBACHABA 3all0 Npes
[OCREeJHMTE MOOWHH OT )KHMBOTa Ha AlHwWaiiu 61u3kHTe My TOJKOBA MHOIO ca ce cTapa-
JIM . [a o MpeldnassaT OT NoXoOHW KOMOTBAHMS.

. Hsama cbMHeHHe, ue paxdaHeTo Ha Jlnilaepn e xocTeano MHOro, mpedd BCHYKO HA
Munesa. Cnen ToBa TaliHO cbOuTUe, T BCce NO-YeCTO H3Naa B Mpavydy HACTPOECHHS.
BeposiTHO ce, ynpekBa 3a pelIeHHETO [a OCTABM Ablieps CH WM ynpeksa AnGept 3a
MBJYATHBOTO MY CbriacHe, a Moxe 6W OopH, ue H e HaJloxuJl ToBa peuredne. Hue
NPOCTO HE 3HaeM. BBB BCekH ciyuail, mepHOOUTE HA MEJIAHXOJNHS, KOMTO BCE NO-YECTO
u3MbuBaT MuseBa cTaBaT oueBHIHM 3a BCHUKU. [To-kbeHo AnbepT s omncea karto
MBLJIUAIUBA, MTOOO3PHTENIHA U NOATUCHATA M TOH OTHAaBAa TOBAa HA HACJAEACTBEHA [IH-
sopends no mMaduuua nuHuA. Enyaph, No-MaixusT UM CHH ChbILO [OKA3BA MpPH3HALH
Ha MylleBHO 3abonsBaHe. Bce MOBeue 1 MOBeye Ce OKAa3Ba THMHATA CTPAHA Ha KHBOTA.

Ho nose mbpBuTe HAKONKO FOJMHM Ha TexHHs Opak uamexsaa ca Gunm obmo B3eTO
macmiusd. Ckopo cnen xeuutGara AlHmalr nuiue Ha cBod mpuaten Mumen Beco
(sayapu 1903 r.): “ETo, Beve cbM yJerHaj xkeHeH MBX H C XKeHa MH BOAUM Xybas, yloTeH

KMBOT. T Uy[eCHO Ce IPHXH 3a BCHUKO, TOTBM H0o6pe 1 BAHArK e B 106po HacTpoeHue”.
Tlopo6Ho Hewo nuwe 1 Mujiesa Ha 20 mapT 1903 r. Ha JoBepeHaTa cH OpHATEIKA

Xeneua Capyu: “A3 CbM, AKO TOBa & BB3MOXHO, JOPH NO-NPHBEP3IaHA KEM MOETO CKb-
10 ChKpOBHILE OTKOJNKOTO Ha BpemeTo B Lljopux. To¥ e equHCTBEHATA MH KOMNAaHUS B
obliecTBOTO W a3 ¢bM Hail-lJACTIINBA, KOraTo € okojio MeH.”

“bebemka KOTHYKA U €BTHHA NypH”’

ETo Kak npusTeln Ha ceMeHCTBOTO ONUCBA €fiHa CIleHa OT XHBOTA MM Cle/ pakiaHe-
To Ha XaHc AnGepT npes mak 1904 r. - 1o BpeMeTo Ha Haf-NPONYKTHBHHA NEPUOM OT
BefiiapckuTe ronMHl Ha Afinmaiin: MusieBa € Ha nokynk, a AnGepT cemy npen Kyx-
HeHckaTa Maca H JOKaTo ¢ enHaTa phka OyTa Hanpen Hazan Oebewxa xomuuka, ¢ Apyra-
Ta MHLE egHa OT CTAaTHUTE, KOMTO Lie HAnpaBAT ciiefBamlaTa FOAHHA 3HAMEHATENHA.
Crasta ¢ 00BMTA OT JIOTHUBHA MM HA E€BTHHHTE nypu, KOHTO 0[O OHOBa BpeMe ca JIYKC

33 Hero. ‘

Ho Toma, KOETO QUEBHAHO JIHIICBA BB BCHUKHTE ONHCAHHS Ha 3aapykeH, koMdop-
TeH KMBOT Mpe3 I'bpBHTE FOAMHHU Ha TexHHA Opak, e KAKpaTO M [a € NPUIHKA ¢ KHBOTA,
KOITO Te, KATO TOKY-LIO BJIIOGEHW ca CH NMPENCTABSJIH - JBAMa YYHTEIH, KOHTO CE IpH-
6upar cnep paboTa, 3a fa npexapaT 3aeQHO BedepHTe, WIACTIHBO OTAA/IEHA HA yHEHUE H
BEpOATHO MuIel s Hosa myOnukanus. (B oHesd rOAHHH MANNMHA YYHTEIH €3 MOXENH
8 ce HAAABAT Oa NyGAMKYBAT B MBPBOCTENEHHHTE (DH3MUECKH CHHCAHUA.)

OcTasafoTo CHIIO HE € TOoBa, 33 KOETO ca MevuTasiH B paHHuTe on nacma. Jo 1909 r.

"HaMEK 98 OADIINTE o6 b 3anaana Enpolla MHOTo CaMO3BAHKH, TPETCIAMpAIN Ja ca Kisiruyd Anacracus -
aitepst ua Llap Hukonait I1, w3uesuas sarafipuilo 3aegio ¢ 1iaTa o damuiug nipes 1918 1. - Bea. ped.
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UpecTHX BT Ha AlfHinall B HaykaTa Gbp30 pacte, HO B 6paka OUEBHIHO HMa 3aTPYAHEHUS,
KaKTO Ce BHXAa OT mHcMo Ha Mujesa no npusrenn. Ta mume (otHoBo go Capuu):
"Bik/am, ue ¢ Takasa ciaBa, He My OCTaBa MHOTO BpEMe 3a CLIIpyraTa ... Exun momyva-
Ba NepiuTe, 3a OPYTHA OCTABAT CaMO depymkuTe ... A3 xanyeam 3a j060B.” Beikaksu
CJleoH OT HHTepeca H KbM HaydHa KapHepa HIIH yYHTeJIcTBaHe ca W3vuesHasm. IIpuarenu-
Te OT Tesu TOOHHH s ONMCBAT KATO MbJYaNKBa, MpadHa W HeoOMMTeNnHa, kpalHo Hec-
TOBOpYHBA M MENAHXOJHYHA. POMAHET € CBLPIOMI.

Ipes 1911 r. cemeitcTBOTO ce npemectra B Ilpara, KbAETO 33 OKONO romuHa Aifn-
Wi e npodecop B Yrupepcurera. Ho U nBamata He ce dyscTsaT go6pe B IIpara. ITpes
1912 r. ce Bppmart B Lropux; npepnioxeno My e npodecopcko mMacto B ITonuTexHHKaTa
- cTapoTo uM yuunuine. Manko npenu ITepeata CeroBHa BoliHa, AnbepT npuema
HNpPEeCTHXHUA NocT Ha npodecop-uscnenosarten 8 Uuctutyta “Kaiizep Buixenm” s
Bepyun, a cpmio u wiencTso B [IpyckaTa akageMus Ha HayKHTe. 3a Hero e 4ocTa TPYOHO
Ha >uBee OTHOBO B CTpaHaTa, KOATC ¢ Hibpall Aa HamycHe 3 Mecella npend 16-Tus cu
poxneH JeH. 3a Munesa xuBOTET B IepmaHus e HemoHocHM ¥ mpes 1914 r. T4 cu
crbupa Garaxa u 3aeqHo ¢ Aenata ce spbia B llseinapns.

Ilpes cnemsamuTe HAKOAKO roguHu B Bepnun AffRmaiin cbigasa obwarta Teopus
Ha OTHOCHTE/IHOCTTA, PabOTEHKN HEYMOPHO, C MOYTH HEHOBEIIKH YCUIIHS, BBIPEKH IIPHC-
THIHTE Ha W3TowuTenna 6onect. [To Tosa Bpeme TOi e yxaxpad ot Ensa JIboBenTan, 3
TOOWHH NO-BB3PACTHA 0T Hero OparoBdenxa, ¢ kodTo or 1912 r. ouesmgHO e HMan
HENOCTOAHHA BPb3Ka.

ITpes pespyapu 1919 r. Munesa u Anbept ce paspexnat. T mpombikasa ma nogara
BBL3MOXHO Hal-nobpute rpuku 3a cunosete ci. ITo-kbcHo XaHc e cTane mpodecop
no umxenepcTso B Kamupopuuiickns yampepcateT B Brpkin, nokato Emyapn, mo-mas-
KHAT CHMH, NepUOLHYecKH Il MOCTLNEBA B KINMHHUKH 3a Jededue oT musodpenns. Toii
ymupa npes 1965 r. B chIMaTa NCHXHATPHYHA KIHHMKA B Meeiinapus, B koaTo € Giia
JieKyBaHa llejia My 3opka, cecTpa Ha Maiika My.

Tasn Tpardura cTpaHa Ha HCTOPHATA e GWIa IBITO CKPHBAHA, HO HANOCHEHBK €
IIpenMeT Ha 3acHJeHO MobomiTeTso. Cera HAKOH XKYPHAIHMCTH THLPCAT NMPHYHHATA 3a
YMCTBEHOTO ChCTOSHMe Ha Emyapn He B cemelicTsoTo Ha MuneBa, a B camus ARHIIAHH.
MHOro OT Te3n NPENNOIOKEHHs Ge OCHOBABAT Ha TeopHsATa 3a “Ti BOPYECKOTO CHIHOA~
HuE” moaxtpxana ot AnreHu CTop B kuurata My “JuHamuka Ha TBopyecTBoTO” (The
Dynamics of Creation, Athenaeum, New York, 1972). Tewppeiixy, ue “TBopueckaTta
HeHHOCT € efMH cnenu(uYeH HaYMH, N0 KOWTO MU3OHAHMAT WHAHBHI ce u3passasa”,
Crop usbupa AliHmalin xaTo Hali-nmoXoAdma MulleHa: “ARHmANH Hu JaBa Haii-no-
6bp npuMep 3a TOBA KAk IIA30MIHOTO CAMOBLILGABaHE MOXe Oa Gble U3ION3BAHO 32
ce3dAaTeNHa uen”. CTop menpo ce cuimacssa, e AMHiuaiiy e sanasun JOCTATBYHO
00Bp KOHTAKT ¢ HeHCTBATENHOCTTA, 32 Ha Ghae HAyYHaTa MY MHUCBHJ JKH3HecHocobHa.
Ho To#i npenynpexnasa, 4e nenaTa, KOATO ce miama 3a “camoBrIBL6ABaHETO, HEOGXO~
AHMO 32 CB3JABAHETO HA €[MH HOB MOMEN Ha BeelleHaTa”, e NpekaleHo BHcOKa: “Tako-
Ba CaMOBIIBOsABaHe Moxe Ja GbAe MOCTHTHATO CaMO OT YOBeK G npeobnanaBama im-
3oHAHa ncuxomaTtosiords”. CTOp H3NON3BA CHUIUA MOJXON K MO OTHOIEeHHe Ha Moak
Hioron. Benpexu napofuiinoctTa Ha ToBa TBbpACHHUE, TOROBHM PEBH3HOHHCTHYHY Npe-
LeHKH Ha BENHKHTE YMOBE Ca BCHIMHOCT JOCTa MOOHH B HAIUH IHH. .

Cxopo cnen pasBopa Ajinmaiia ce xenn 3a Ensa. Ta uma IBINEPS OT OPEeTHLIHAA CH
6pak, Ho oT AnGept Hama neuna. KoraTo npes 1922 r. Alinmaiin nonyuasa HoGesnona
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yarpafa (Hemo, KOeTO M3BECTHHTE MO TOBAa BpeMe (PM3HUM MpelCcKasBaT, Ye paHO WIIH
KbOHO LIl CE CJYYH), TOH MpexXBBpJA MoNydeHuTe Dapy Ha MujieBa, Taka KakTo e obe-
mas npu passofa. Ilucmara, KOHTO BIOC/ENCTBHE CH PA3MEHAT H. KOUTO ca IUIaHNpaH
32 my6suKkyBaHe B pamkaTe Ha IIpoexTa 3a IbIHHTE ChUMHeHHs Ha AWHINAHH, He nmpen-
cTABJISBAT NpHUATHO ueriso. IIpes 1948 r., B Texxo (pusnuecko U OyMIEBHO CHLCTOAHHE,
Munesa ymupa B IlIBefinapus. '

. Kaxpo Hayuyuxme JOTyK?

W Taka, xakBo HH kassaT mucMarta? ETo HIKOW OCHOBHM MOMEHTH!

*+  Bnaromapesuwe Ha Te3W paHHW NHCMa, Cera 3HAeM MHOro nobede 3a Mnnesa
Mapu, 3a HeHHUS KypaxX, Halex [y, paHHW amONIuH, pasouapOBaHUs W CTpajaHui. Ts
He OCTABsl Clle[la Ha TOJIAM y4eH, HO TOBA @CTECTBEHO C& OTHACH M [0 MOBEUETO MEkKeE B
HaykaTa. [Ipes nobpurte paHHM romuuu, T ¥ AJGEpT OYEBHIHO KOMHEST CHHMH 32 IPYT.
ARBIIAHH OlleHsBa CBHILO U HHTENEKTA d, ¥ TO HE CAMO 3al(0TO, KATO NUMAKTHK, BHHAIH
¢ UMaJl HYXAa OT HiKOH, kofiTo Ja ro pasupa W mpej KOroTo Aa usjlara HOBHTE CH
unen (xaxto e npapea u Hune Bop). |

3HaeM l10BeYe M 33 TIPOrpecHBHUs ynaqek Ha Musepa. Jlany ToBa € NPUYMHEHO OT
sarybata ma Jluiisepn, WK oT 6BP30 pacTAATA Clapa HA CHOpPYra H BCHUKMTE CBLp3a- .
Hi C TOBAa W3HMCKBaHHUf, Hampexenue W npeHebpexernne? Wan flanu TR HE € 6uno
‘B32MMHOTO MM pa3ouapoBaHMe, 4€ MEUTATA UM 32 MACTIHBA {EBOHK&, omaneHaT:zt
HAyKaTa, ce OCyeTsABa M BMECTO TOBA ce onmg}a'r Oa CH YCTpOAT “ecHa(icko ChIIeC 'y

? - 0 HPOHUYHO I'0 HAPHYAT NO-paHo! 5

Bﬂﬂf C'};l?:;vl nltj)n‘eqe u 3a MJI;)ILPI}! Ajmuaiiy. B pasmmexnaHuTe rOIMHM, TOH pasbupa
ce, He € UKOHATA C THXHH OYH, HATO I'kK MATPHAPXET OT NO-KBHCHUTE FOMHHH, 2 31pAs H
TemriepaMeHTEH MU MBX, pellieH [a CbhueTae HHTENCKTYANHUTE CH K'CMOHHO]/]H:::/[H
ctpacTi. ToBa chueTaHHe MOXE Jia C& JEMOHCTpHpA OT (baxTa, 4e HAKOM OT paHH " z
mHcma 0o Munepa ca MMCaHM HA OTKBCHATH OT TeTpajka JIMCTOBE, ofpaTHHTE CTpa

HA KOHTO ca 3albHEHH ©'bC CMETKH OT TEOPHATA HA cngmpomarfemama. Tosa MHu
HANOMHS 3a6eNeUTeNHQTO TRbpAcHHe Ha 3urMyni @pokn, ve Hai-BaXHHTE KOMIO-
uenTH Ha DoGpus kuBoT ca “Arbeit und Liebe” - paboTa u uo6os. e i

Beue 3uaeM OT CETPYIHULUTE My Npe3 HO-KbCHATE TOMHHH, 1€ Ainrnaiin ano;‘am“
ce e 0GesKypaxaBal OT HEeyCHEXHTe, KOMTO & NPEeTHPIA B POSKTA CH 1A cm.:ia;eleﬁ p:;llo -
HA Teopus Ha NOJETO. BikIaMe CBINO, Y€ H B PAHHWUTE My TOMMHH, HHIIO o © Oufo ®
ChCTOSIHAE JAa MpeyylH rojieMHus My ONTUMHIBM, fuijio B Hay4yHATA MY pa ,

eBa. ,
Bw* Bﬂpg;;e:‘ ?‘oinf?:gﬁe, xorato Anbept u Musiea CTpacTHO ce o6uuaT B 0cobeHo K:o-
aejia OT MOpaHa OAKpena, B MMCMATA CU TOH U3MOJI3BA H3PA3H x;ace
“gamaTta pabora”, WaM “HAIATE uscnensanns”. Ot 1990 ~}".Hac:a]vx HAKOH :;f;)(};MMa
OMUTBAT Aa THIKYBAT 3HAUESHAETO HA Te3d H3PA3M, LOUYCKAUKH, HE c%mecrnyqummm
BeposATHOCT MuJsieBa fia e daxTHHYeCK! aBTOp WM Ha (u3nKaTa, WIH Haqum;[ m;]e;m‘ "
B TpymoseTe Ha AlHlaiin (or 1905 r.) BBPXy OTHOCUTENHOCTTA, HO n(; o mmens o
BCAKAKBO MpU3HAHMe. 33 H3BECTHO Bpeme TOBA TBLPACHHME CF nonar];dz:I ¢ am}:pma e
. HOCT B CBETOBHHS NE¥AT, BBIIPEKH, 4e elHH OT manmi"rc My 3aum:n " m);:m e e
Ta cu B uHTepsio npen New York Times (27.03.1990): kMOﬂTa pest e a Kaxa,

»

ron”.
BuumaTened a

raTo T4 ce € HYX.

HAJIH3, HalpaBeH OT NpH3HATH YUE€HH B ofbnacTTa HA ﬂcmpuma Ha
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¢usukara, pkmodnTenHo [xon Creiiuna (Stachel), FOpren Peu, Po6bpT Ulynman u
Abpaxam ITauc (Pais), nokassa, 4e Hay4HOTO CETPYOHMYeCTBO Mexay Mwumnepa u Afin-
MaHH € HAHCTHHA MWHUMAJIHO B efHocTpaHHo. Cnyuaiinata ynorpeba Ha gymaTa “Ha-
ure” OT cTpaHa Ha AfHIaHH UMa FIaBHO eMoLMOHaleH xapakTtep. [lle uurTupam ecero
Ha Creltunn “TBopueckute OBoiikM B Haykata” (Creative Couples in Science):
“Ilpes romuuuTe, KoraTo ca OWIH 3acOHo, Mapwuu usmexna e okypa-
KaBajla W nomaraja Ha AHHIWAHH MO pasaM4YHU HauWHH, ocoOEeHO urpa-
elikH ponsATa Ha aNTepHATHBHO A3, Npel KOeTo Toll € Moxen cBoBogHO
[a ce W3pa3sBa ¥ [a pa3’BHBa MIOEHTE cH. T4 MOXe cblUO Oa My e moMara-
Jla M kaTo € npaBejia COpPABKH, Npenfarana JOKa3aTeJCTBa WU KaTo e
IpaBelia NMPECMATAHUA U € NpenucBana Hakou oT Genexkure My. Aln-
WaiH HUKOTAa He npusHaBa MyOAMYHO TasH nMomoml (HHTO MBK T Mpemas-
BABa HAKaKBY MPETEHIHHY 3a TOBa B MMCMa JO Hero WiH [0 KOroTo H 1a
6u10). Te HUKOra He JOCTHTAT O MCTHHCKO TBOPYECKO CHTPYHHHU4ECTBO.”

o upouus Ha cpabata, NpeyBesHYaBaHETO HA POJIATA Ha Mujesa MHOro Han TOBa,
KOETO TS HAKOra € MCKajia, HIH TOBa, KOeTo OW MOINO Ha ce JAOKAXKE, CaMO OMAaJIOBAXA-
BA HEHHOTO MCTHHCKO W 3HAYMMO MACTO B HCTOpHATA. TH e €IHH OT MHOHEpHTEe Ha
JBHXEHHETO 34 BLBJIMYAHETO Ha KEHHTE B HAyKaTa, BBIPEKH Ye He whbHE [JIOJOBETE Ha
Tesn younus. C yueHata Ha roiiMa JiH4HA caMOXepTBa, KAKTO ce OKA3Ba MO-KBCHO, TA
uarnexna e Guna xpaitHo HeobxoguMa Ha AnGepT npes TPyAHHTE FOOHHH HA HETOBHA
Hali-aKTHBEH TBOpYECKH Nepuon. Ta e He caMo yNoBaHHe HA eMOLHOHAJIHHUS My KHUBOT,
HO' CBUIO Taka W NMOAKpendUl cilylaTesl Ha KpaiHO HEKOHBEHUHOHAJHHTE MYy H/EH IO
Bpemero Ha G'bp3aTa M HeouakpaHa MeTamop(osa, KOTaTO Toil ce MPEBpPBUIA OT XKajeH
30 3HAHHMA CTYAEHT B YYeH OT I'bPBA BeJIHUYHHA.

*  OT Te3u nucMa HayyaBaMe [OBede 32 MNOAXOAA Ha AHHINARH KbM Haif-3HAYH-
TeHuTe My pabortu ot 1905 r. B ocBeH TOBa: KAKBO H Kora € 4esl H KOJIKO TOMUHH Ca My
brnn HeoBxomuMu, 3a Na NpeMuHe Npes paHHUTE, GOPMUPALIH CTALHH HA TOBA, KOETO
No-XECHO CTaBaT TPYLOBETE MY 3a OTHOCHTEIHOCTTA, BpayHOBOTO JBIDKEHHE M KBAH-

' ToBaTa TEOPHUA Ha CBeTIIHHATA.

* HpHHOMHHMe CH ¥ CcTapHUiA YypoK, 4e 3a MHOTIO X0pa CBh3[aBaHETO W NOALBbpKa-

HeTO Ha OLAroTpaitHa t06OBHA BPBL3ka € MHOrO TpyaHo. 3a AnbepT n Munesa To ce
OKa3Ba NMO-TPYAHO OT IPAHAHO3HMTE HayuHU npobleMu, kOMTO TOil 3Hae kak [a peiun.
Hue Hukora He MOkeM [a ce NOCTaBUM Ha TAXHO MACTO. Ho omuTsT na AfHimain u
Musesa npes ObpBUTE HAKOJIKO FOAMHM [a CE BIYCHAT B ChBMECTEH KHBOT M pabora,
MoXe na 6be pasbpar B CMHCBAa HA DAa3MHBAHE W paslIMpSABAHe Ha FPAHHIMTE Ha
coScTeeHoTO A3, 3a na npuobumm apyro. To He € MHOro gajey or Teopusata Ha Ilnaton

;32 MOoBOBTa KaTO U3BHCABAHE W yCHBLPIIEHCTBAHE HA JHYHOCTTA, gpe3 CIHBAHETO i ¢
Ta3y Ha napTHbopa. M kaxTo no-gobpe e kazaHo oT IWekcnnp (B auneTo Ha TMopma?):

Ennata nonosusa oT MeH e TBos, ApyraTa NOJOBHHA € TBOATA,
Mos cobcTeena Oux Kasayna; HO ako e MOf, TS € TBOA, ‘
Y raxa Bcuuko e TROE!

B Tosu wacten cyyail, HauanHuTe OYAKBARKS 32 €AMH OB KHBOT ca HepeaTHCTHIHY

W BOSKA OT CTPAHHTE HMa NOCTATBUHO NPHHUMHHM Aa e IbAfoko pasouaposana. Bus

BCEKH clyval, xoraTto u BTOpuAT Gpax Ha ARumalin ¢ Egsa ce okaspa cbmo

2 w
"Beneunanckust Thproven”, Hefictone [, Crena I1. - Gea. peod.
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He3a[JOBOJIUTEIIEH, TOH ¢ Thra NpU3HABA, Ue Ce & MPOBAJMI MO30PHO H B ABATA OIHTA.

* W naxpas, nayuuxMme, ue HAKOM TallHH CH OCTaBaT IOBede HIM NIO-MAalkKo
Hepa3bysiend. 3anaseHuTe MHCMA Ca KATO Map4eHLa OT CUYNEeHO I'bPHE, MO KOETO ce
onHTBaAME Ja pazlo3daeM apeBHa uusunu3anug. OT pascTOAHHETO, KOSTO HH LejiH,
HHATO ellHa OT CTPaHuTe He Moxe Ja Oble HambiHO pasbpaHa kaTo nuuHoct. OT HaydHa
megHA TOUKA, TE3W MHCMA He HM foMaraTt fa ofscHUM KaK eMH MJIAa[li¥ YHHOBHUK,
caMO C NOArOTOBKAa 3a YUYHTENl, MOXe [a npenojpeld cTpoexa Ha (H3HKaTa, Ch3maleH
OT TAKHBA THTAHTH Ha MHCBHAT2 kato Makcyen, bomman, Jloperu u [Tnank.

BeposTro, kakto npeanonarat Pen u Ilynman, Ha Affnmalin MHoro My € nomarano
TOBA, Y€ NpPEe3 IOHOIIeCKUTe CH FOMMHM € Hapjiu3aj BbB (Qusukara, deTelkn nonyaapHu
TpyAOBE 110 €CTECTBEHM HAYKH, NHcaHH oT Apou BepHmalin B cpemata ma 19-n 8. B
Aemobuoepadivuny Gesexcku, ARHILARE cnoMeHaBa KHHraTa Ha bepHuIaiiH kaTo efma
OT Te3W KHUIH, KOMTO TIO3BONABAT HA “OCHOBHHMTE MHC/M [1a M3ITBKHAT SICHO U eApoMa-
mabHo ... orpaHUYaBaiiky ce MOYTH caMO [0 Ka4deCTBEHM aCleKTH. ... paboTa, KOSTO a3
npoueTox Ha efuH XbX.” ITo To3u HauuMH, TOH paHO HOJyYaBa }HI/IpOK o6 nornen BbpXY
usukaTa, KbM KOHTO M3rpakia W NpubaBs TEXHHYECKH AETAMIH. Tosu momen My nos-
BOJISBA CHILO O3 ofeqMHABa PA3jIMUHH FNEJaTOrHveckd NpeAMETH B CBOHTE YHMBEPCH-
TeTckn Kypcose. HaxpaTko, AlfHinaiin sanousa pefloBHATA CH NOArOTOBKA ¢ NPeAnovH-
TAHHETO Ja pasriexia SBJIeHHATA B KOHTEKCTa Ha eJUHCTBOTO B NMpHPONATa, KaKTO
TOBA CNie[BA OT CHUHMHEHMsATA HA BepHIuaiiH U OT MHOro Momy/nApHaTa KHura Ha AJiek-
capbp (ou Xymbont “Kosmos™.

MoxeM Oa 3aKmounM, de AlHmaiin sanouysa ¢ oOpMAHETO HA €IMH CepHO3eH Ha-
yueH [oren, a He ¢ o6u4aiflHOTO ¢TYJEHTCKO HATPYHBAHE HA CHLUKIIONEANHA 3HAHHA.
ToBa e oule eAHO OGSCHEHHE 3alo MIamuaT Alinwalin e cunTaH 3a ayTcadimep. Enna
“MmapriHajHa” JUYHOCT B HAyKaTa, HENOAUYHHEHA Ha HATO €HA OT ChIlleCTBYBAIIHTE
TeopuH U cliefoBaTeNHO cBoOONHA, 3a Oa NO3BOJH Ha muxcemomuﬂ MoBOMUTCTBO. U
IpeHBala OPHTHHAIHOCT A4 Ch3Ja[e HOBH TEOPHH, HOPH KOTaTO TOU U Munesa Mapuy,
PBOPEKH BCHYKM MPEYKH M NPepaschIblM ce ONHTBAT [a BIPETHAT CTPACTTA MOMEXIY
CH, TIPEMeTeHa che CTPACTTA KbM HayKaTa, B yCHIHATA CH 32 M3Tpak[aHe HA CHBMEC-
“TER JKHBOT.

Tazu cmamus € cskpamen 8apuUanm Ha 2Aa8a om KHu2ama Ha Gerald I:.!olto’T
"Binstein, History, and Other Passions”,

nyGiukysana B AIP Press series Masters of Modern Physics.

MpeBog om anzruicku : lopa benesa M

* * x®

TIpes 1912 r. nemckuat dusuk [Dkelimc PpaHk npuel kaTeapaTa ncf pusuxa B
Ipaxkua yuusepcuTeT. 3apbpuiBaiixn GecefiaTa CA C HEro, ACKAHET Kasall:
- Hue uckame oT Bac camo elHO HOPMAJIHO MOBEJCHHE.
- Kakpo? - yuymun ce ®pank - Huma 3a QpusuuuTe TORA € pankocT?
- Bue, pas6upa ce, He HCKATe 1a kKaxeTe, 4¢ BallMAT NPEAmeCcTBEHUK Gele sopMaleH
YOBEK - BB3PA3UN HEKAHBT ... o , R )
T[pemmectsennkir Ha . Opank e Gun AnGept ARHIIAAH.
* % %
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BJIMSTHUE HA HAITUOHAJIHATA
CTPATEI'MA 3A PA3BUTUE HA BUCOKUTE
TEXHOJIOI'MU B bBJITAPUA BHPXY
OBYYEHHETO I10 ®M3NKA

Mpod. Anren Monoe, adgH,
CY ,CB. K. Oxpugeku”, Quaudecku gakyamem

Tosn npofneM e 0T U3KJIFOUUTEIHO 3HAYECHHE B HACTOALNHA MOMEHT, Thil KATO HKOHO-
MHKaTa Ha PasBHTATE CTPAHH B HaBeUepHeTo Ha 21-BM Bek ce ofpefens Npeau BCHUKO OT
HayKaTa W CBBHP3aHUTE ¢ Hefl BHCOKH TeXHOJOrHH. TosH HAIyMsi TEpMHH Ce HyXHae OT
ornpedeieHye, KOeTO a3 ILe Hanpass chopel kiacupukanusTa Ha MeKAyHAPOAHATA Op-
TAaHM3ALUA 32 HKOHOMHYECKO CHTPYJHMYECTBO H pa3BUTHe. "BHCOKOTEXHOJNOTMYHH NpoO-
H3BOACTBA ©a TE3M, B KOMTO C€ H3IOJI3BA [OJIAMO KOJHYECTBO MHTEJIEKTYasleH NPOaYKT
Ha OCHOBATA HA IOCHEJHHTE HOCTHXEHHS B HayKkaTa, C MajJika MAaTepHaJOeMKOCT H ¢
ronama eexTuBHocT. OCREH TOBa PasXOIMTe 3a Hayka, M3cjejoBaTelcka W pa3BodHa
netidocT ca wan 8,5 % or ofwiua o6opoT B CHOTBETHUA ceKTOp. "B TO3H acmexT ce

npepnonara, 4e kM 2010 r. nmoBede OT MOJIOBHHATA OT [AeceTTe Hafl-MOIUHH CBETOBHU

XOMIaHHY We 6bJaT B o6nacTTa Ha BHCOKUTE TexHojorui. OCHOBaHME A4 MMCIIHM Taka
‘HM JaBa (PaxTET, ye B cpefaTa Ha 90-Te rOOMHH BHCOKOTEXHOJOMHYHHTE IPOMYKTH Mpel-
crapngBaxa 25 % ot usnoca Ha Snoums, 24 % ot To3u va CAIL u 12 % 3a Esponelickus
ceto3. OT apyra cTpaHa cpelCcTBATA, BJIOXKEHM 32 Tesu npoussoncTsa or 300-Ta Haii-

TOJIEMH KOMNAHHKU B-cBeTa 3a 1997 ., ca 216 Munmapaa nonapy, HapacTBaliki 3a Beska
roguta ¢ no 10 %. : '

,IIHHE\MI/IKQTR H 3HAYCHHETC Ha CbBPEMEHHUTE BUCOKH TEXHOJIOMMH MOCTABA Npen Ha-‘

maTa cTpaHa OujeMaTa: o

-~ 1A Aa 6bie redepaTop HA HOBH MACH, NPONYKTH ¥ YCJIYIH Ha OCHOBaTA Ha edek-
THBHO NPHJIOXKEHUE HA BHCOKM TEXHOJOTHH B MPOH3BONCTBOTO; '

- WM aa OBOe caMo noTpeGHTEN Ha Takusa KpadHH NPOAYKTHM, BHECEHH OTBBH M
3ANNATEHH © MATEPHANOEMKH, TPYIOEMKUA U HESKONOTHUHM NpPOUIBOICTBRA.

Pemenuero wa aujiemata lle onpeneNy MACTOTO, NMO3HLHATA W BETPEUIHOTO CHCTO-
SHHE Ha CTPAHATA [0 OTHOLUECHNE HA CBETOBHATA MKOHOMHKa. 3artoBa IIpamurencresoro
C NOMOLITA HA HAYYHMA H TEXHHUECKHS eTUT HA CTPAHATA CH MOCTABS ChBCEM OMNpEjieie-

\HO BBIIpOCA: KakBO TpsAGRa M KAKBO € HEOOXOOUMO Ja ce Hanpasu?

Axo ce 06bpHEM KBM GJIH3KOTO MHHAJIO OT nbczm 10-15 ronuuu Bwirapus Geure
BHCOKO CHELHAJIN3UpaHa cTpaHa B 0BnacTTa Ha BHCOKHMTE TEXHOJOTMMM B PAMKHTE Ha
Torasariiust CUB. Hue umaxme MHOro rofisiM 3a HalidTe pasMepH HAYMHO-TEXHUYECKH
TIOTeHIIHAN H CBOTBETHATA HAYYHO-TPOM3BOJACTREHA Ga3a. PasmajaHeTo Ha TA3H CHCTe-
Ma pa3pyLIH CBLIECTBYBAILMTE Na3apH, Clefl TOBA [PeKbCHA BPB3KHTE MEXIY HAYUHHTE
H3C/IeBaHUs, HAYUHO-NIPUNONHUTE Pa3paboTKH W MPOM3BOACTBOTO M HaKpas chb3jafe-
HaTa MHOYCTPUA cups ga QyHkuuonnpa. KoMIekcHo ToBa HoBele [0 JIHICATA HA. [EpC-
NSKTHBH 33 HAYYHO-TEXHHMECKHTE KAAPH W rojiiMa YacT OT TAX HalyCHAXa CTpaHaTa. 3a
FONAMO ChXKAJICHHE ‘TO3M NPOUEC CHIHO Nporpecupa npes nocnenunte 10 ronuum u me-
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FATUBHUTE PE3YNITATH ca HAJMUE KAKTO CleBa:

- 3a 1998 r. camo 0,16 % oT GpyTHHS BETpElUCH NPOAYKT € OTHEJIeH 3a HAyKa W
HAYUHHM M3CNEBAHKS, KOETO € MHOI'OKPATHO MO-MAJIKO CHPSAMO [bPKABU ChC CHILOTO
HacelleHWe, RanpuMep YHrapus, IHopTyranus, Quunaumus, Yexus, Uspaen;

—  pa3Xo[uTe 3a W3Cjie0BAaTeNcka M pa3BOHHA AeHHOCT B MPOMHUIIIEHHTE
OpelNpUATHS, KOHTO HE Ca CBBP3aHM MPAKO ¢ W3UCKBAHUATA HA Nasapa, 3a 10 rommuunus
nepuol ca Hamanend nopeue ot 10 merm;

-  CUJIHO HaMajAxa pa3Xxo[MTe 3a HayYHW H3cjedBaHuA B oTOpanuTeNHATA
IpOMUILJIEHOCT;

~  YYACTHETO HA YHHBEPGUTETHTE B HAYYHHTE H HAay4yHO- NPUJIOKHUTE U3CIeIBAHNA,
CBBP3aHU C NPOH3BOACTBOTO, CaA HHIIOKHY;

—  CHJIHO CE H3MEHH ChOTHOMIEHHETO MeXTY TeOPETHUHHUTE U eKCHEepHMEHTANHHTE
W3C/IeIBAHNUA B [10J132 Ha ITLPBHTE NOpPajy oCTApsBaHE Ha eKcIepHMeHTalHaTa fasa u
qinca ua (QUHAHCHpaHe NOpajy CBUTO a3apHoO TBPCEHE;

CaMo 3a npuMep Lie NpHBeJa CJEJHOTO pasnpefeNeHne Ha pasxonuTe B yueGHaTa
HayuHaTta chepy Ha Gasata Ha AbpxaBHaTa cyGcmmun : 57 % 3a sannaty, 39 % 3a Tekymu
pasxomy ¥ camo 4 % 3a HaywHa anapaTypa 3a uscienpanus u y4eben npotiec. EcrecTreRo
e, ue TPH TAKMBA BH3MOKHOCTH pesyNTaTuTe lie 61AaT Bce No-oTyaiBally.

Ha ¢ona wa Tasu yepHa cTaTHCTHKA TpAGBa [a Ce HANpaBu pekamnTyJalui ¥ Aa ce
YCTaHOBM Jaid Bhrapus pasnojiara Bce OMie ¢ YCIOBHS 3a Pa3sBHTHE HA BUCOKH TEXHO-
JOTHH ¥ KakBO Hle 6bJe OTPaXKEHMETO KOHKPETHO BEPXY OOpasoBaHHETO, KOETO & SIUH

.

‘OT OCHOBHHTE (baKTOpH, axo N4 He ¥ Hail-paxauaT. Ho Hexa fa ce 3amo4He ¢

PeKAITUTYIALUATA, CHOPel KOATO UMaMme CleHHTe TONOXKUTE/HA bakTopu:

~  CLLWECTBYBA BCe OLIE 3HAYMTEsEH HHTeJEKTyaleH OTeRIMas B ofnacTTa Ha QyH-
NAMCEHTANHHTE HAYKH KaTo: (bHBHI(a, XHUMHS U MaTeMaTHKa, a Taka ChLUO0 U B obnactra Ha
NPUJIOKHATE HAYKH: eJEKTPOHUKA 1 MUKPOENEKTPOHMKA, KOMITIOThPHH CHCTEMH, codryep,
TeexoMyHUKAluK ¥ (apMmanus;

- uMame Bce ome nobpa oOpasopaTeNHa cucTeMa 3a MOArOTOBKA HA BHCOKOKBA-
AAQUUMPAHK CHELHANHMCTH ¢ MeXAYHapOOHO NpH3HAHHE B ofacTTa HA BHCOKHTE
Texnojorun. B nociegHo Bpeme. ce HabmogaBa YyBCTBHTENHO YBEIMYSHHE HA 6posa Ha
KeNaellUTe CTYAGHTH 3a o0yycHue B Te3H OOACTH;

—  pce Ole UMa HANHYHE Ha pasBoiiHa 6aza ¢ MPOU3BOICTBEHH MOILIHOCTH, HApH-
MEp B MHAKPO- W ONTO-eJeKTPOHMKATA, B OpbKeHHATA MPOMHUIIICHOCT, QapManusTa U
ApyTH; . - ‘

— ¥ HaKpas Boe OlIE CHUIECTBYBa NPOM3BOACTBEHA 6asa, ChCPENOTOUEHA B FONEMA-
Te crTomaHcku ofeqWHeHHs Ha M3YMCHHTENHATA TEXHHKA, e€JeKTpoHHka U
MHKpPOEJIEKTP OHHKA, XMMUYEcKa MPOMMUIILIEHOCT, papmanusi, opbKeHHa NPOMUIIIEHOCT,
MeTaJIo3HAHNE U Ja3epHH TEXHOJOTHH. : ‘

Cnepopatento Buirapus Moxe Ja NPOABIKE € PasBUTHE HA BUCOKOTEXHOJIOTHIHH
11pop131aoncTéa, HO 3a TOBa € HeoOXoguWMa SCHA CTPATerdd W IBBKABM CTHMYNHpallHd
Mexauu3mu. B meATa Ha cTpaTerusTa TpAbpa Aa Ophe oH3NABAHETO Ha AMHAMHYHO pas-
BHBALL CE WKOHOMHYECKH CEKTOp 32 IPOH3BOACTBO HA HAYKOEMKH NPOXYKTH, BUCOKOTEX-
HOJIOFMYHY ‘YCIYT¥ M TIpEOJlo/iiBaHe Ha HHOBALMOHHMA neUUAT B CTpaHATA.

B3 OCHOBA Ha HATpaBeHATA PeKamuTyNalus TpsAGBa Mia ce ONpPeAeAT HAMOHAIHUTE
TIPHOPHTETH B PABHTHETO HA BHCOKUTE TEXHONOIAY, fasupaiixy ce Ha CJEIHATE KPUTEPUH:
- OCHI'ypEHOCT 'C HAL[MOHAJIHK peCypeH: (pUHAHCOBH, MaTepHaJHU, HOBEIIKH W WH-
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TeleKTyaJiga coOCTBEHOCT, KOUTO I rapaHTHpaT KOHKYPEHTHOCIIOCOOHO pasBHTHE;

—  CHCTOSHHE M BE3MOXHOCTH 32 MasapHA peanusanud y Hac u B YyxOuHa;

- cTpaTerduecko 3Ha4YeHHe 3a PAsBUTHETO Ha CTpaHaTa; '

~ ' NPUHOCH 3a KOHKYPEHTHO Bb3JeHCTBHE BbPXY (PUPMHTE M MKOHOMMKATA KATO
TAN0; ' '

— ¥ Hakpas BB3MOXHOCTH 33 Pa3BUTHE HA BHCOKMTE TEXHOJIOTHH HpeE3 OpoMsHa Ha
OpraHU3AUMOHHM CTPYKTYPH H NpUBJIHYaHE Ha 9YXIH MHBECTHLHH.

Ha ocHOBaHHe Ha TFOpHATE KPHTEpHM MHHMCTEPCTBOTO HA MPOMMILILICHOCTTA H Mu-
HHCTEPCTBOTO Ha 00pa3oBaHWETO M HaykaTa paGoTAT Npe3 mocsiefHaTa elHa rOANHA
.32¢[HO C HAYYHHH ENUT Ha CTpaHaTa 3a CH3[aBaHe HA MOJEJl HAa OTpAcsoBa CTPYKTYpa Ha
HKOHOMMKATA ¢ MAKCHMAJHO HacodBaHe KbM BHCOKMTE TexHonoruu. Ha mposenenoro
PasMIMpPEHO 3aceljane Ha 4 MapT T.I. 6sXa MOCOHYEHH CNEIHHUTE IPHOPHTCTH:

- KOMIIOTHPHH cHCTeMH H coiTyep;

- TENEKOMYHHKALME K KOMYHHKAIMOHHO ofopy/ABaHe;

- €NIeKTPOHUKA M MHKpPOENeKTPOHHKA,;

- EHEpreTHKa M eNeKTPONPOMHUIIUIEHOCT;

- CHCTEMHM M CDEfICTBA 3a aBTOMATH3alllA M npubopocTpoere;

- XMMHYECKa MPOMHULIEHOCT - GMOTEXHONOTMH ¥ HOBH MATEpHAJH;
- anapaTypa 3a HaydHH M3C/e[BaHHUA. ' ‘

KakTo ce BINOA OT NMpEMNOKEHATA cXeMa, ofpasoBaHHeTO NO (usHka Lie Gpae (yu-
IAMEHT [IOHE B YETHPH OT BHCOKOTEXHOJNOTHUHHTE OPHOPHTETH, HO HEKA CH 3alaleM
BBIpOCa KAKBO O3Hauapa ToBa? Mode JiM [a Npomb/kaBaMe Mo cTapHTe obpasosaTen-
HU CXeMH, KhOETO eNMHCTBEH € O CTPEMEXET 3a No-rofaM Opoil yacoBe M 3a moseve
yuenniu B kiacosete? Topa Gelne BB3MOXHO NPeAH MHOIO FOOUHH, KOraTo Oere nocTa-
BEHO KATO OCHOBHA NeNl MacoBOTO 06pa3oBaHHE BHB BCHHKH ODJACTH OT MXOHOMMKATA H
coumanuus xkuBoT. Cera, xoraro ce HabmOOABA HyBCTBHTENHO 3acTapsBaHe Ha Haceje-
HUeTO W HaMalisiBaHe Ha 6pos Ha geuara, 3agavata O# Tpabeano na Owpe MOCTABEHA TI0
npyr sawnd. [Tpernu Beuuko TpAGBa 1a ce MOMMGCIHM 3a Ka9wecTBOTO Ha o0pa3oBaHUETO, 4
He TOJIKOBA 33 KOJHYECTBOTO Ha obpasoBalure ce. HanpuMep enpa JiM € HeoOXoOHMO
OCHOBHATA Uel fa Oblle ObJIHKM ¢ YYSHUIM YYWIHMIIA, & KATO KpaeH NPOOYKT Oa H3d3a
roJsiMa, OTHOCHTENHO clabo ofipasoBaHa Maca, YHETO HMBO Ha o0pasoBaHHe B pasiuy-
HHTE KpaHilla Ha cTpaHaTa fa 6be HechbnoctaBumo. Edexrsr 6u 6un mo-rossim, axo 3a
no-mMajbk Opol YueHHLH ce M3rpaji €QHO BHCOKO HHBO, KOETO Ja UM IOCIYXKH KATO
Gasmc 3a yHHBepcuTeTcko ofpaszosanue. Hama ga obuIs HEKOro axo choblus eHa my6-
JMYHA TafiHa - MHOrO TOJIIMA YacT OT HOBODPHMETHTE CTYNEHTH MMa -MHOro ciaba mof-
FOTOBKA M KAaTO PE3yNITAT Te OTHAJAT WM B HAYAJIHUTE KypcOBe WIH Ce BJIa4aT C FOOHHY,
[OKATO 3ABBEPIIAT [0 HAKAKHB Haumy. BcTecTBeHO e, Ye C TakMBa CIIENWAMCTH HE MOXe
Jla ce MOCTHUIHE YOHELIHO pasBHTHE B 00JacTTa Ha BHCOKMTE TEXHOJIOTHH ¥ Te oemat
I'BTA CH KbM ApeORHs THPropckd GU3Hec WM KbM MajikuTe QUpMU ¢ YHHBepcajien obcer
Ha HHCKO TexHojoruumy peifiHoctd. [Ipu Takasa cuTyanus 6u TpabGeajio da ce HANpaBaT
JBe Hela: .

- 1A C€ W3OUIHE HUBOTO Ha o0yveHWeTo IO (U3NMKA B ONpeleNicHH YYRTUIIA, KoHTS
e NoAroTBST ObOeHTE KaHOMOAT CTYHOEHTH 3a clelBaHe B NPUOPUTETHUTE
Hanpasnenns. Tora ofyvueHile 3aJEDKUTENHO TpAOBa [la ce chyeTae ¢ mMaTeMATHUYeoKa W

CrICIMaIHA €3HKOBAa NOATrOoTOBKa, 0e3 KOHTO YCOEIIHOTO 3aBbpIIBAHE HA YHHBCPCHTCT?.I €
HEBB3IMOXHO;
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- [a ce ch3OajaT HOBH CHEHHANH3ALHY (Be cHeqUanHOCTH) B oNpelesieHH
YHHBEPCHTETH, KbETO CTY[EHTHTE L NONy4aBaT MHOTO COJNHIHO W CBBPEMCHHO obpa-
soBaHME 3a [PHOPUTETHHTE O6NACTH HA BHCOKHTE TEXHOJOTHH.

BenHara Hie Hanpass NOscHeHHe, Ye HE CTaBa BBHOPOC ofydeHHeTO B ApYrdTe YHAIH-
A ¥ YHHBEpCHTETH fa ObIe Ha MO-HUCKO HMBO. TaM ImpocTO HAMA Aa -MMa TaKMBA KOM-

‘TIeKCHH YCNIOBHSl KaTO MHOro BHCOKOKBANH(HUIMPAHY NpeNoaaBaTe/y, ChBPEMEHHA Ma-
tepuasiHa 6asa ¥ TpaoMUUY B o6yuenneto. HanpMep: NpHPOLO-MaTEMATHUCCKATE THM-

HASHM 3aXbIDKATENHO TpAOBa ma chueTanT obpa3soBaHUETO C €3MKOBATA NOArOTOBKA, ec-
TeCTBEHO 32 OMpeJe/eHH [apajieliky, a e3HKOBUTE riEMEasay TpabBa Ja MUMAT napaielki
¢ (pusuKo-MaTEMaTHYECKH npotua. Ako Te He HANpaBiAT TOBA, B YUHAHIIATA KBAETO
HAMa TaKupBa KOMIUIEKCHH YCJIOBHA, o6pasoBaHHETO Ll NpoabJDKaBa O NOCErallHATe
TpafMUMK, HO TEXHUTE BLINHTAHUIH {lle ce HACOMAT B ApYrd oOnacTH Ha XHBOTA, HO HE
A KbM BUCOKOTEXHOJOTHYHUTE [IPOU3BOACTRA. PeayntaTuTe e ce NpOoSBAT MHOTO 6ep30.

C1LIIOTO C& OTHACA W 32 YHHBEPCHTETHTE. W3BECTHO €, e MHOro OT TAX ¢a IJIOA Ha
BpeMEHHH KOHIOHKTYPHU yCIIOBYS, JIMNICBAT TPAJHLHHA, CBLBPEMEHHA MATEpHAJIHA fasa u
Hall-Ba)XHOTO - BHCOKOKBaNH(PHUIPaHH XabUNUTHPAHK Kallpd B MOJlepHUTE HanpasJie-
Husl Ha BHCOKOTEXHOJIOTHHHUTE 00NacTH. B Takbe Cirydail He BCHUKH BHCIIH YHITAINA IIe
MoraT ga ofyuapaT HyXHHTE CHENMAJIICTH, HO toBa He e U Heobxomumo. Te me NpoOAH-
KaT fa ofydaBaT CHELMAHCTH 33 ApYrd oBnacTy Ha KHUBOTA.

Kakso 6m TpsabBajio Aa ce HanpaBH [10-HATATEK,KOTATO 3alOYHE NOAroTOBKATA HA
cpoTBeTHHTe cnenuaiguctu? Ha mepBo MACTO TC paMa Ja ObIat npcoﬁ.uananagm'ra cTy-
JeHTCcKA Maca, a e HBAAT CTYNEHTH C BHCOKa YCIEeBAacMOCT, ofy4aBaHy OT paii-mobpure
IpenojaBaTelu-ClelMalucTy B JafeHMs YHHUBEPCHTET. Ha sTOpO MSACTO OWIE CACH II-pu
Kype Te Tpsbpa [a 3HAAT KBAE HIE paboTar ¥ ¢ TAX fa §bM1e CKITIOUEeH JOroBop 3a YC/IOBAATA,
Hpy KOHTO 1UE paBoTAT B CHOTBETHATA xopropauus. Ha TpeTo MicTo TIXHATA 3amyara
TpAbea da b YyBCTBHTE/IHO HAJ CpeHATA Y HAC, 32 Ja 3a0bLPKUM Te3H wam cneng-
AJIMCTH B CTpaHaTa.

Tyk BeHara Pb3HAKBA CASABALIMAT BBIIPOC - KOY Ie GbaT Te3H fupmu u opraﬁnsauun_,
AHTAKHPALLH BHCOKOKBAMU(UIPAHATE MIIANH CHENMAJHUCTH W PAsBHBAIKA BHCOKOTEX
‘HOJNOTHUYHH npou:lmoncma? Tosa melﬁ'bna'n Taka HapecdeHHTE BHCOKOTEXHONOTHYHH
napkKoBe, KOMTO IIE € (opMupaT BH3 OCHOBA Ha CHIIECTBYBAMNUTE B GTpasaTa gez);%c;«xﬂﬁ
crpykTypH. Te e fBoat peallHH HiM BAPTYaIHH ﬂpOCTpaHCTB%, obo oen
HMHCTHTYLMOHAIHO, KOUTO Il1e ch3aBaT OraronpHATHH yCIOBUA 32 pa3paboTBaHe, e
pABaHe W masapHa pealnsalui Ha MOJEPHH TEXHOJIOTMH H HayvHO NIPUIOKHU paspa ot
KM upe3 oOeAHHEHHTE YCUITHA Ha HAYUHH, H3C/elOBaTENICKH B oGpasoBaTesHH nﬂc'rsngmé
TeXHONOTHYHM (UPMH, HaCTHH npeanpueMays MABECTATOPH, [bp)KaBaTa H MECT
pnacti. Teau napkose wie GboaT perucTpupati o THProBeKus 3aK0H APYXKecTBa, xovm?
CTONAHHCBAT M YIPABJISBAT €Ha HIH noBede TEPHTOPHAIHO 060c96e1m 30HH, BM};)::K
TefHO crpajfy W Mpuiexaiia AH(pPacTPyKTYpa,KakTo H csbpuaaume ¢ TAX MaTepH
AKTABY ¢ LeJl OChINECTBsBaHS HA BPICOKOTCXH;)J‘[OPHLIHHTC HEeHHOCTH.

JoMarafa Tasd AeiHOCT? ‘ )

Ifax EZ 2:32()“;;;;0 qpe3 NPOBEKIAHE HA HayYHO-H3C/Ie[l0BaTe/ICKa ,ueymo;T 3a pai—

BHTHE HA BHCOKH TEXHOJIOTHA B oBaCTH,B KOHTO OT/ETHHTE NpefupuATAd He Omxa MO
A monywMan nevanta. :

" —l:UI ' THpglgfroopﬁgx Mﬂ_c:"rjéy ypes npugobusane Ha MOJAEPHO ofopynBafe ¢ MOAXOARMLO

IporpaMHO OCHIYpSBAHE, ofe3neuapaly MOSEpHH TEXHONOTHYHA NpoLecH.
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- Ha tpeto MsacTo e npodecnonanuata ksamupuxauns 1 ofyueHue Ha CTYHEHTH,
DUILIOMAHTH ¥ JOKTOPAHTH Ype3s KOHKPETHO YIACTHE BBE BUCOKOTEXHOJOIHYHU NeHHOCTH,
—  Hpyra obnact Ha nommomarase wie Gble NA3apHO BHEAPABAHE HA BHCOKHTE Tex-

HOJIOrHI 4pe3 H3BLpLIBaHe Ha OpoeKTaHTCKa HeliHOCT, TeXHUYeCKH KOHC}'JITﬁLU/II/I H
adHaan3u.

CtoluecTpena nomout lie 6Lae okassaHA NpH KOHCYNTALMH M yenyran B ofnacTra
Ha NpaBOTO, yNPABJIEHHETO, CUETOBOACTBOTO, ThproBekaTa AeiHOCT, npoyysaHe Ha ma-
3apd U Apyru 6u3Hec yoryry.

Yupequrennte Ha BUCOKOTEXHONOTHUHHTE NAPKOBE MOraT fa OBIAT:

~  ABpPXAaBaTa,KOATO KATO BCTBOMTEJHA BHOCKA BHACH akLUHUTe, KOHTO MpPHTEXaBa
B OUBLINTE BEJOMCTBEHH HHCTHTYTH, NaBopaTopuu B 6a3H, KAKTO H 3eMs, HeIBKHMY
HMOTH, NApHYHH CPEACTBA U APYTH AKTHBH, : :

- BucuM y4eOHM saBeseHus  BAH ¢ BcTeOuTeNHA BHOCKA: 3emi, crpanen (oupn,
HH(PACTPYKTYPHH CLOPBKEHNS, MAMHHY, ofopyaBaHe, NapuYH# CPENCTBA M APYIH;

— OOMHUHH, KOHTO KaTO BCTBLOMTENHH BHOCKHM BHACAT 3emMa, crpanen doun,
CBHOPBKEHUSA, HAPUYHHE CPEOCTBA; \ ‘

-  (bH3HYECKH U IOPHIHYECKH JTHLA, OChINECTBABAINM BHCOKOTEXHONOIMYHA OeiiHocT
H pasBUBALIN CKCIIOPTHO OPUEHTHPAHH NPOH3BONCTBA M YCIYIH, KOMTO YUaCTBAT C Bell-
HHY W HEBELIHW [PaBa H NAPHYHH CPENCTBa. :

BucokoTexHonormuuuTe Nnapkose ca TEPHTOPUATA, HA KOATO Ce CpelaT YacTHHAT ¢
ABPXKAHUA H OOLUSCTBEH CEKTOP; HHBECTHTOPA C MOTEHIMAIHUSA PEUUITHEHT; MPHIOMKHH-
TE M3C/eIBAHMA HA YHUBEPCUTETUTE © Ma3apHM NPOLYKT. YNpaBIeHHETO Ha Te3u napxo-
BE€ C¢ OCBIUECTBABA OT MEHHUKbPCKH eKHIIM, HAZHAYEHH OT TeXHHTe akuHoHepH. Te e
Obpat orropopuM 3a (yHxkuMoHHpaHEeTO Ha NapxoBeTe N Iie UMAT Npapa 3a Pasnopex-
laHe ¢ TaxHaTa cofcTBEHOCT.

Hakpas me criomena 3a eqna MHOrO BaxHa HacT Ha BHCOKOTEXHOJIOTHUHHUTE HapKOBe,
Hapedena TexHonoru4eH iuxybatop. Toil e cpencTro 3a CTUMYJIHpaHe Ha MpeanpHeMa-
HECKOTO pa3BHTHE W Ha HHOBALMHTE B 00NacTTa Ha TEXHONOIMUHO OPHEHTHpPAHUTE
IponseoacTea. Tead UHKYGATOPH Iile OTMIEKOAT HOBH BHCOKOTEXHONOIUUHY bupmu, no-
Marafiki HM [la OUeNesT W Ja ce pazpacHat Npes HavallHAA NEePUOX, Koraro ca Hali-
yA3BHMHU. EfHa OT Haif-BaXHHTe CHCTABHM YaoTH Ha uukybaTopure, Gea xouTo Te He
MOrat fa OBbOAT Cb3NANEHH, CA YHHBEPCHTET H H3CNENORATENCKH uenTsp. Kato mpumep
Iie rocoua NaHHH OT AMEpHKaHCKaTA aCOUMALMS Ha 6rsHec-gHKyGaTOpUTE, CIOpEs KO-
nTo Hag 80 % oT cu3majeHuTe NO TO3M HAMMH ¢upmu B CAL ca Bee ome B Gusneca.

Cera e MHOTO BaXHO fia ce ovepTae HOPMATHBHO OBGXBATET HA BHCOKOTEXHOJOTHYHHU-
'T€ NApKOBE, Aa Ce peraMEHTHDPA YIOPABJIEHHETO UM Ha IBPXaBHO HHBO M
JH pojiATa Ha QTHENHHTE HHCTHTYUMH: MHEHHCTe
IpoMuILIeHoCTTa, MUHKCTEPCTBO Ha 06pa3oBaHmeTo H-HaykaTa, YHuBepcuTeTHTe 1 BAH.
Ha sacroauus etan e nogrotsen NPOCKT Ha cneuwalied 3aKOH 33 BMCOKOTEXHOJOrHYHH-
Te OellHocTH H BUCOKOTEXHOJIOTHYHHTE NApKOBe, KOWTO fJa ypemH o6InecTBeHATE
OTHOLICHHA, CBLPIARA C OCBHLIECTBABAHETO HA TaKaBa JeMHOCT B Perry6nuka Buirapus u
A& Ch3Majie YCIOBHA 33 HeliHOTO pasBuTHe. HamaTa 3aava e Ha momroTBum CTPYKTYpH-
paHe Ha o0pasoBARHETO 0O (H3NKA B ONpeeaeHH YUIUINIOA ¥ YHUBEPCHTETH, 34 A OG-
PEILHEM HyKIHTE Ha UHTEEKTYa HATA NPOMHMILIEHOCT ¥ Hac, [a He 3abpassme, ye oko-
7o 10 rogMHM Tesu BBAPOCH GsiXa W3RBH TNIO/IE3PEHHETO HA BOHYKM' 0P

Hda ce onpene-
pckH chBeT, MuUHHCTEpPCTBO Ha

aBUTEJICTBA H 32

‘H'prI/l BT C€ 3ar0BOPH 3a BB3PAXKIAHE Ha Hello, KOETO CMe HManu ¥ cMe .Ouny. ]
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“I'OJIEMMUAT bPAT” B3EMA IIPUMEP
OT “MAJIKUL”

Hou. o-p ﬂmm'nun ﬁaukmuea

Jo 1989 r. ynpaBisBaIlHTe ¥ HAC C& MBbYEXa HENPEKBCHATO [a HaraxmaT GrirapckaTa
obpazoBaTeNHa CHCTeMa No nojoGue Ha chBeTckaTa. Ilpenebpersaiiku cobcTBEHHTE
TpaaULMK, ce 06CHKNAXa NPOEKTH 33 NpPeMUHABAHE KM [eCEeTOKJIACHO CPEIHO YUMIHILe
(xaxsoTo 6¢ B CCCP), yueOuuTe NJaHOBE HA BUCLIMTE YUHIHIIA Y HAC Ce YE[HAKBABAXA C
Tesu B obBeTCKUTE U T.01. Omme Torasa, ofade, XeNaHHETO fa ce Komupa obpasopaTenHaTa
cuctema Ha “Tojiemus Opat” ce HaTBKBalle Ha CEPHO3HH NPOTHBOPEUHS CBC 3OPABHA
CMHCBJI, ¢ peanHuTe noTpebHocTH HAa Buirapus OT CHCUMAJIHCTH M C JOKA3AHH

‘nmpeuMyLIECTBA Ha HalaTa ofpasopaTesHa Tpaguuus. Pe- hopmuTe B CpeIHOTO yURIHILE,

noBesH 10 Beeobo Tpyaoso obyuenne B Taka Hap. YIIK, Taka i He cbafafoxa “ObemnTe
HANEX/HH MOMbIHEHUA Ha paBoTHMYeckaTa kjaca”, a NpeKpOSBaHUTE yuebHU [IaHOBE
ce 3aIppkaxa KaTo eqHonHeskU. JIo HUKB/E CTHIHAXa U ONHTHTE Ja ce yenHakeAT yueOHUTE
niaHoBe Ha CoQHUICKUA YHMBEPCHTET ¢ Te3n HA MOCKOBCKHA ABPKABEH YHHUBEPCHTCT
(MJIY) no npoctaTa npuuuHa, ye nokato MY noarotssile, Hanpumep, démﬂun 32;
efHa Han 250-MHNTHOHHA CTpaHa ¢ OTPOMHO CTONAHCTBO, GBLArapCkKHTE HOTPEOHOCTH O
$hu3MUKM ¢ KOHKpeTeH HNpodui H olelUalH3alus Gsxa MHOTO no—orpa}%nqenu.
TloJOBHHYAT) PE3YJITATH AaJ0Xa U ONATHTe GBArapcku CTYAEHTH Ja ce {100 y4yaBat
XAaTO OATLIOMAHTH, ACIHPAHTH U CHENHAJM3AHTH B CHCTEMATa Ha eNMHHHTE LEHTPOBE
Nno Hayxu, KaKBaTO npak’rmca HMalle B CUJIHO pRBBHTH q:)OpMH Mexny BO,ﬂGHl::z;
VHHBEPCHTETA M CHBETCKATA AKajieMusi Ha HayKuTe. Pas6upa ce, npe3 ChUUL ne;?1 on
Buarapus ce ¢Aobi ¢ MHOrO BHCOKO NOArOTBEHH CHELHAINCTH — aBCoJIBEHTH, ACTHPE o
U COelMaJHIAHTH, IIONTOTEEHH B CHBETCKH YHHBEPCHTETH H aKka[leMHYHH VfHCTmym.m_
To3u (PaKT He € JOKA3ATENICTBO, Y€ ChBETCKATA ofpasoBaTeliHa CHCTeMa € Hocm
e(pexTUBHATA B CBETa, 3alIOTO T MOYKBAIUE HA 3ATHHBAINA HKOHOMMYECKA OCHOBA,
Ch3falleHa OT COUMalMCTHUeckaTa obmecTBEHa cUCTEMA. ceora
PasnamaHero Ha “COLMANMCTHUECKHA. J1arep”, ChIPOBOLEHO C ILaboxa MKOZOGHMIL oo
KpH3a, HaHece cepho3eH YIap BEPXY oGpaaosaTenHa.:a ¥ HaydHa (r;onu;y:mx E;O LIS
COUMaNMCTHYECkH CTPaHU 1 rexunsa “Tonsam Gpar” — Pycua. Ctpa ‘B o %é
YexocnoBakus W YHrapus, 3anaswid OTHOCHTENIHO cTabuMIHHTE CU HAYYHA BP n ove
3anana, ce opUeHTHpaxa n1o-0bp30 B epporneiickuTe TEHACHIHH W npucngnxa :qegaq;em
¥bM 3aKOHOAATENHHM HpoMeHy B 006pa3OBAHHETO H HAyKaTa. Y uac cbuio 0sxa «1‘]511): e
I'bPBUTE CTHIKA, KOHTO C& YBEHUAXA C €[HH CbBPEMEHEH 3aKOH 34 HpOCBCTa:;'ﬁ,MpHOBa
npomeHu B O0LIECTBEHHTE OTHOLIGHUA. obaue nofaaaxa, qe J:IBmKeHHeTce e Home
oﬁpaaonaTcmm cucTeMa e IpexofeH IpPoLec, KOATo He Mosposiasa na pa

‘nek ! un, C
OBLIECTBEHH 3aKOHOBH HOPMH, KOHTO [ia AEHCTBAT B NPOMABIKEHUE Ha MHOrO rofg

| , " H
NPUATAHETO HA. HAKOM OT 3aKOHOBUTE HOPMU M3JIA30Xa HasBe ¥ penHna He);locmq::'lm "
He[bJIHOTH Ha 3axoHOBUTe pasnopenbu. M umeHo Tosa € mpuHuHaTa (a ne CMZ;;T,; 2
2 ; ‘ Ta B 3aKO <
: KH M3MGHEHMATA U LOMNBIHEHHS
NOJUTHYECKATA BJIACT), KOATO. HANO?
b ‘ a BHCHJéTO obpasopanue. MakpopaMxaTa Ha Te3H 3aKOHH ofaue ocTana
49 4

npocpeTaTa U 3
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HenpoMeHeHa. BbB BucineTo o6pasoBaHie Y HAC ce NpHe aHITIOCAKCOHCKHMAT MOJEN ¢
TpHUCTENeHHA CPYKTypa “GakanaBbp-MardcTbp-ZOKTOp”, akaleMUYHATa ABTOHOMHS ce
YTBBPIOM KATO OCHOBONOJaraly NPHUHIHI, a akpeRUTAalUATa Ha BHCUINTE YYHJIHIIA ce
ovakBa jia Ch3flalle cBoeoOpaseH TexeH pPeHTHHI, KOHTO e MApKa 3a KauecTBOTO Ha
ofyuenue, pv3anpyero, Hanpumep, 8 CAIIL.

MNpomensiixu Gasara cu 3a cpasHeHue, ¢ JIOGOMHTHO [Ja HayYHM Kak Ce pasBHUBAT

ofpasoBaTesIHMTe NpouecH B PycHs, xosTo — chnopel HallM MeJaro3d — HMarie B.

MuHajoTo “Hafi-nporpecupHaTta oBGpaszoBaTejiHa cHcTeMa B cBeTa”. B enuH or
nocliefHATe Gpoese Ha cnucaHueTo Europhysics news ce noco4sa, Y€ pyCHallHTe ca
IpEMHMHANH KbM CAUHANECETTONMIIHO obydyeHne B CPEQHOTO YUHIHINE, KOSTO 3al09Ba
OT LIeCTTOOMIIHA BE3pacT (Cel H3MeHeHusTa Ha 3aKOHa 32 NpocBeTaTa y Hac 00y4eHHeTo
3anoysa OT TpagUIUMOHHATa 3a Bwarapus 7-rogummHa BB3pact B 12-knacHo yudiuiyel).
IIpes nocmennuTe NBe FONHHE HA CPeJHOTO YUYAIHINEe PYCKATe MIaliekd W XeBoliku ot
TolleMHTe I'pajoBe MOraT Aa NpeMUHAT B ChelHaJM3HpaHd ydminma no dusnxa,
MaTeMaTHKa, HKOHOMHUKA WIH YMYXIH €3HIM, B KOHTO C& MOATOTBAT Y 3a KAHOHAATCTBAHE
B yHHBepcHuTeTa. 3a0paBeHa B MHHAJOTO OCTaBa Taka HapeueHaTa “pycka matypa” Ho
BCH4KH YueOHM IpeIMeTH — 3aJBDKHTSIHHTE U3MUTH ca Beve 2 Win 3 (IO MaTeMaTHKa
H pofeH €3HK), a KbM TaX ce Mpubasar | unn 2 u3muTa no H3bUpaeMu npeoMeTH, MeXy
xoMTO € pusukata. (Y Hac 3aBIDKATENEH e 6'he caMo 3peSIOCTHUAT H3MAT 10 GBJIrapcku
€3HK M JIHTepaTypa, KbM KOHTO e ce NpHbaBAT ABa W3NHTa Mo u3bupaeMu NpexMeTH).

YHupepcuTeTuTe B PycHs 3apma3smxa MO3HATOTO 5- iy 6-rogdumso obyueHMe Ha
busunure, 3amousamo Ha 17-rofHiIHA BB3pPACT © npnquﬁn H3NUTH [0 JIUTEpaTypa,
(usnka ¥ MaTeMaTuka, M 3aBBIIBALIC C TPAMMIMOHHATA OHILIOMAa “HHXeHep-(QH3HK”.
KbM yHHBEpCHTETHTE HMA M JIMIEH (EKBHBAJICHTHU HA HALIHTE KOJIEXHM), KOUTO NPHEMAT
CTYACHTH ¥ B3 OCHOBA Ha 3PEJIOCTHH OHIUIOMH. Bee mosede yHHBepcHTeTH ofaue
BB3OPHEMAT TPHCTENCHHUA aHIIOCAKCOHCKH MOJeJNl Ha BHclle obpasosanue, KATO Clield
OBPBHTE YETHPH FONMHH CTYNEHTHUTE cTaBaT OakalaBpu-QH3KIM, a Cled olle ABE

nony4aBaT MarHcTbpCKa CTEICH. MﬂFHCTpHTﬁ MOraT Oa CTaHaT aCOHpaHTH CJ’I’C,E(‘

OPHEeMHH H3IMTY No (usuka (B obnacTTa Ha aCOUPAHTYpaTa), N0 hHIOCODUT H 1O TYKIH
e3uny. AcnupaHTypaTta (Hapuuama ce y Hac JIOKTOpaHTypa) Tpae oT 3 fo 5 roauHM u
BO[M [I0 HayyHaTa CTeleH “KaHAUZAT Ha (U3MKO-MATEMATHYECKHTe HAYKM”, M3IOJI3BAHA
oule B CTAPHUTE BpeMeHa Ha pyckaTa UMIIepHs. 3anaseHe € ¥ cTeNeHTa “HOKTOp Ha QU3UKO-
MaTeMATHIECKHTEe HAYKH”. ,

Habnropapaiiky kax kopabBr Ha pyckoTo o6pa3oBaHHe M HayKa MOGTEIEHHO c€
IIPEOPHEHTHPA “JIMIOM Ha 3amaf, a HoraMH — Ha BocTok” (BJl. BHCOLKH), MOXe IIeroBUTO
na orbenexum, 4e Malf e somno spemero “lonemusT Gpar” ga BieMe npumep ort
“mMankus”. 3amoTo enuH Gbarapcky QUMK MOXE ¢ OCHOBAHHE [a CE 3AMHUTA KAKBH
$unocodokn 3HAHMA ce OYaKBa fa NOKAXE SOUH PYCKH KAHAWOAT-ACIHDPAHT, 32 Ja HOIYYM
0paBoTO fa ce 3aHMMaBa ¢ Hayka? Jlanu Tosa Iie GBAAT NpeMBAPOCTH OT yHeOHMK IO
unocodus, B kolito uuTHpar JleHUH Oa kazpa “MapKCH3MET € BCECHJIEH, 3alllOTO €
sepen”? VnH kaBOROATHT 1€ MMa BR3MOXHOCT [a pa3spaGoTH aHTHTe3aTa “MapKCHsMET
e Oe3cuiieH, 3al(0TO € HeBepeH”? A KOJNKOTO O OcTaHajMTe NpobieMH Mpel MAaJuTe
busnum cren 3aBBLPUIBAHE HA YHHBEPCHTETA M ACHHMPAHTYPATA, KATO HAMHDAHETO HA
paboTa, Ha Cpe/IcTBa 32 HayqHa JEeHHOCT U 1Ip., - Te ca oNO6HY Ha TE3H Y Hac. B
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BMECTO KHUI'OIINC

... ¥ BMeECTO "XajBa/oxus 3a 6osamkus’ - T.e. CerallnuAT IMaBed pefakTop 3a
npeAUuUIHAS T aBeH pefakTop (M KpeCTHUK Ha "CeTtT Ha ¢u3uKaTa') 1a BL3nABaMeE
B HALUETO (HEroBOTO) CHMCaHUe [BETe HOBOMOABUIHN ce KHUrH Ha npod. Hukona
banabanos "W Bce nak ... pusuuure ce werysat" u "HoBelUKOTO NHLe HA PusnKkaTa"
(Uzpatencrtso Ha Ilnosausckus ynusepcuret, 1999 r.), petunxme ga 1opbCHM TO3H
¥ HSKOM OT cjefBaliuTe OpoeBe HA CIUCAHUETO C aHEKAOTH OT I'bpBaTa OT THX -
KauecTBEHATa CTOKA caMa ce Hajlara. A 3a FOpJOCT Ha CIMCAHMETO, TO/IAMA 4acT OT
gceTaTa BbB BTOpATa KHUXKKA ca BUesu cBAT B "CBeTHT Ha husukaTa" npes usrekaure
TOJHHH.

OTt6ensisBalixy ¢ 6aropojiHa 3aBHCT TBOPYECKUTE, OPraHM3alHORHH H IpYril
ycnexu Ha npod. banabanos, HagsgBaMe ce, 4e | roJiIMa 4acT OT HelaTa, KOMTO 11e
ganuue npoo. banabanos npe3 sacTenpawtus XXI Bex Lie T YeTEM [1aK B HALLIETO

cnucanne. Kakto nanpumep - "Jlannac" B cneapaiiata kHuxkka 4'99 Ha "CpeTsT Ha

duzukaTa'. ‘

Hlera ugama. .
H.A.

* * *
Makcyen ChUMHSBAJ CTHXOTBOpEHUS. 3HAUHTEIHO MSCTO B HErOBOTO MOETHYHO
TBOP4€CTBO 3aeMaT CATHPHIHUTE CTUXOTBOpeR . ETo 3arasusiTa Ha HIKOH OT TAX:

"okasamencmeo 3a Heyesecs0bpasHocmma Om emeHe Ha AeKyull
npes Hoempu.”

"[Ipobremume HA OUHAMUKAMA - XYMODUCMUUYHO Deulenuie Ha
ougbepenyuanno ypagnenue. .

“Iexyua no HsuKa 3a MAGOU HCEHU, MACTIO HA OeliCTnuemo - YIonna
CIMANYKA, MEeMA HA AeKYUAMA - 024e0aneH 2a18aHoMmemsp Ha TomCsH,
ayoumopus - eOuH uosex.”

Tly6nuKyBaHunTe CTHXOTBOpeHEs Makcyes NOANHCRal ¢ NceBfoHMMa " dp/dt " *,

* * *

* CoTa Ha TO3M TICEBAOHHM € B TepMOJMHAMMYHOTO paBeHcTso (OP/8T), = (85/8V);
(elHO OT TepPMOIMHAMUYHUTE CHOTHOUIEHUs Ha Makcyen). ITbpBOHAUAIHO TeMIIe-
paTypaTa ¢ 61aa o3Hauasana ¢ t, J e JDKAYJIOBHAT MeXaHHYEH CKBUBAJICHT, C=1Te
dyHxumara na Kapao u M =T(85/8V),. Taka e U3BeCTHOTO PABEHCTBO HA Makcyen ce
¢ anucsano pbs Buaa: dp/dt =JCM. (BascHo ca uHMumManuTe Ha Makcyet.)
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IMOYMNHA
. 1§
AoafieHsbT Ha (PUIMYECKATAa KOJIErHs y Hac

IIpod. AJIEKCAHJABP UBAHOB PAEB
(1912 — 1999)

Ipod. Anekcanabp Paes e ponen npes 1912 r. B rp. IlepM, kbaeTo xuBee 1o
[2-ropuniHaTa ¢ Bb3pact. [Ipousxoxaa oT BUCOKOMHTEJIUIEHTHO ceMeHCTBO
Ha YHUBEPCHTETCKH HperofaBaTe/id, KOeTO ¢ OTPa3siBa BHPXY HEroBOoTO
YOBELLUKO U MHTEJIeKTYaJIHO Pa3BUTHE.

A, Paes 3apbpuBa ¢usuka B Coduiickus yHuBepcuTeT K oT 1940 r. ¢
acucteHT B [Ipuposomarematudeckus (axynrer, oT 1948 r. — JOLEHT, a OT
1962 r. — npogecop 8B Dusnueckus paxynret. [Ipes 1955 r. gou. An. Paes
OrMaBsiBa HOBOCh3JaZeHATa KaTeapa no Obmia Qusnka BbE QaKyaTeTa, KOATO
PBKOBOAM OO NeHocHoHUpaHeTo cu pes 1977 r. CrienugukaTa HA Tasu KaTelpa,
usrpajgeHa aa obyuasa Heusuuu oT npupoanHute dakynretu Ha Codmiicks
YHHUBEPCHTET, H3WCKBAILE KOMIUIEKCHO i TOJIEPAHTHO PhKOBOACTBO, KOSTO J1a o
obeauHH ¢ LaSaTa i pasHOPOLHOCT B eAMHHO Usino. M Tosa npod. Paes Hanpasu
MHOTrO yCHEIIHO.

Karo yueH Toit octaBy ciiefi cebe cu TpaiHu cielH B o6aCcTTa HA ra3oBys
paspsan B mardeTponu ¥ B CBY ejiexTpoHuKaTa, a i(aT(\) fexTop no obma Gpusnka
ce OTiMYaBaille ¢ OrpOMHa epyAHLHsa. Herosure JIeKUUM MpUBIMYAXa TOJIM
Opo#t CTYNEHTH M NpeAu3BUKBAXa Bb3TOPr Cpel CTYAEHTUTE - XMMMLUMU OT
npoussofcTsel npodui. Ho He camMo QusukaTa Gerie Heropoto ammnoa. [pod.
Paes ymeeme na GecenBa Ha pasjinyHu TeMu OnarofapeHue Ha cBoaTta Gorata
KYJITypa, KaTo NpaBellie TOBa ¢ JbJIOOKO YYBCTBO 32 Xymop. Y Hac — Qu3MLIHTE
— Tol OCTaBM CTIOMEH 3a CIIOKOMCTBHE, TOMIOTA U ChPAEYHOCT.

Ipod. Anexcannsp Paes Gewwe eauH ot cThibosere Ha Chro3a Ha (PUBHLIUTE
B bbarapus u Heros noveteH wWieH. B npoabiikenue Ha 15 roguHu Toii Geiue
npenceaates Ha Copuilckus KJIOH M 10 Kpas Ha KUBOTA CH NpOsBABalile TPAEH

HHTEPEC KHM HEroBHS XKUBOT U (b}’HKI.IHOHaJ]HOCT. Bunaru ie NOMHWUM HEeToBaTa
CHPAEYHOCT M YOBEIUKA TOILIOTA,

Hexa na noumBa B MUD U CHOKOMCTBUE OPaxbl My!

YC Ha Cbi03a Ha pustume B Bbazapus
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'BEHEJIMKT [TETPOBHY )

(1913 - 1999 )

Ha 12 mapt 1999 r. na 86-roauuina pe3pacT nounHa BeneguxT IleTpoBuy
Joxenenos, uleH-kopecnoHieHT Ha PAH, nspected pyckd (QU3uK W BHAEH
OpPraHM3ATOP Ha HaydYHWTE K3CjeBaHUsA B poAMHaTa cu. B npoabikeHue Ha
nopeye OT MOJIOBMH BEeK Tol paboT IVIOAOTBOPHO M BHECE LEHHH MPUHOCH B
objacTTa Ha AapeHaTa Quinka M (QU3MKATA HAa eJIEMEHTADHUTE YACTHLH, BHB
(pU3aMKaTa M TEXHHKATA HA MOLHMTE YCKODUTENW M TAXHOTO NPaKTHYECKO
NPUITOXKEHHUE,

Mo Bpeme Ha Broparta cBeToBHA BOiiHa M M3BeCcTHO BpeMe ciepn Hes, B. IL
Jhxenenos, o pbKoBoAcTBOTOTO Ha akaj. V. H. Kypuaros, yuacTsa B paboTtuTe

"no “ypaHoBHsl npobnem”. Cnej yCTEMHOTO U3NMTAHKMA Ha MbpBaTa ChBETCKA

aTomHa GombGa JKejernoB ce BK/IIOYBA B M3rpaXJaHEeTO Ha MbPBOHAYAJIHO
CeKpeTHUA HayTHO-U3CI1e]0BATENICKIS LEHTHD Ha bpera Ha Boura, npesbpHal ce
npes 1956 r. B MexIyHapojeH (Ha colMalUCTHYECKUTe cTpanu) ObenuHeH
WrxctuTyT 3a Slapenu Wscneasanus - r. [lybua, efHa oT jabopaTopuuTe Ha KOHTO
- JlaBopaTopuaTa no Sapexn [Tpobnemu - Tol pbKOBOAM B NPOLBIIKCHHE HA 33
roauny - 10 1989 r. OcnopHuTe Maciensanus Ha B. I1. Jlxxenenos ca cBbP3anu €
W3rpaJeHus NOJ HeroBo PbKOBOACTBO CHHXPOLMKIOTPOH 32 YCKOpABAHE HA
npoToHu Ao 680 MeV, Haii-MOLIHUSIT 32 MOMEHTA Ha yCKAHETO My B JIEHCTBHE
npes 1949 r. [pe3 1984 r. nak noJ pbKOBOACTBOTO Ha J{xellenoB TO3H YCKOPHUTE
e PEKOHCTPYMPAH B MOIIHOTOKOB (a3soTpoH, KoiliTo peficTBa M NMOHACTOALIEM.
Tipog. Jxenenos yuacTsa B pefiLa GyHAAMEHTATHY H3C/IEBAHNS, KOUTO ocTapat
LeHeH NPUHOC B HaykaTa, KATO NPOLEca Ha MIOOHEH KaTalli3, Pe3OHaHCHO
ofpasyBaHe Ha MOJIEKYJIH Ha JieyTepHil 1 TpuTHit ¥ Ap. IToa HEroBO PHKOBOACTBO
B JISITT 3anouBaT U M3CJIeBAHMATA TIO H3MON3BAHE HA CHONOBE 3apeJeHH HaCTHIN
33 Teparus Ha 3J10KaueCTBEHY 3a60ABAHUA. ‘

3acayrute Ha B. T1. [DKkenenos xaTo yueH M OpraHW3aTOp Ha HaykaTa ca
MOAYUMIK WHPOKO M 3aCHYKEHO NPU3HAHKE. Toli e HarpaxmasaH ¢ peiula
oTMuHs, KaTo 3naTHus Menai “KypuaTos”, iBa IIBTH € J1aypeat Ha JlbpixaBHaTa
Harpaga Ha CCCR u3bpaH ¢ 3a WieH-KOpECIIOHACHT Ha AH.B.IL ﬂ?}(cﬂGHOB uMa
W roJIeMM 3ac/IyTH 32 PA3BUTHETO Ha SAPEHUTE U3CJICIBAHHSA B Bouarapus. B JIAIL
Mol HeroBo PbKOBOACTBO ca paboTuny K ca ce YTRBEPAUIM MHOTO 63>nra.pcn<u
(pU3MLM, 32 KOETO TOH, HalTbJIHO 3aCIYKEHO, € Harpajied v ¢ OpIeH Kupun u

Meropu” ot 6HATapCcKOTO NpaBUTENCTBO.

IMokaon nped namemma my!
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U3 “MEYTH 3A OKOHYATEJIHA TEOPUSA”

CrusbH YaitHowpr
HYacr 3

KpaTku BCTHIHTEIHY DeienKH

Heka cvBeem kpamko ga o6o3pem caegBawume 2Aa8u 4 - 8.

. 4 ,KBanmoBama mexanuka u HegoBoAcmBama om Hes" gaBa 6bp3
UCMODUNECKU NPe2Aey Ha Bb3HUKBAHEMO, ChLUHOCMIMA, OCHOBHUME NOHAMUS
U UHmepnpemayuume Ha kBanmoBama mexanuka (KM). O6ceiga ce Macmomo
Ha voBewkus ¢akmop B kBanmoBomexaHuyHume usmepBanus u
HegoBoacmBomo Ha MHO20 Gu3UYL OM U3KYCMBEHOIMO OMGEASHE Ha
kBaHmoBomexaHuuHUME cucmemy om HadangameAs. Camuam Yaidnéwpe e
yéegeH, ue moBa e no-cxopo NPOGAGM Ha HALLUA HeagexBameH ,kaacudecku"
esuk. KM e Bapra, ms paGomu, a Bcaxo usmeneHue B Hes, KOAKOIMO U MAaAKO ga
e mo, Bogu go AczuyscKu abeypgu.

A 5 ,Paskasu 3a meopuama u exchepumeHma” npegaaza mpu 06cmoliny
u yBrekamennu paskaza 3a gusuyecku omxpumus Ha 20-mu Bex: OT0, KEfl u
meopusma Ha eaekmpocaabume BsaumogelicmBusa. Jiobonumer e uzBogbm,
ye HayyHama patoma e cBoeobpasHo usKycmBo, 3a Hes HAMA HayyHo
06ycroBena peyenmypa. B cBosma paéoma yuerume ce pekoBogam om cBos (u3BbHAo2LYEH) yoem 3a
kpacoma. IMeHHO Kpumepusim 3a Kpacoma € prkoBOogHO HAYAA0 HE Camo Npu Cb3gaBaHemo Ha HoBu

" Meopuu, HO U NPU OUEHKAMA Ha Maxnama BaaugHocm,

B e 6 ,KpacuBu meopuu" masu uges e pasBuma B gyxa Ha MameMamuyueckama meopus Ha
cumempuama. B geAbouuHama Ha Beuuku gHeLIHY GyHGaMeHmaHu meopuy ce omxpula kpacomama
Kamao npegyyBemBue u nomBapxgeHue 3a YAOBEHU eABMEHMIL OM OKOHYAMEAHAIMA Meopus.

B eA. 7, MHo203HayuUmeAHo o3agnabera ,lpomu gurocopuama”, C. YaiiHébpez gaBa cBos omeaBop
Ha Bphpoca; moxe AU QUAOCOPUAMA ga HU CAYXU. Kamo OPUeHMUD 110 NbMs KbM OKOHYamMeAHama
meopus? Tol e y6egeH, 4e GuAocopuama pagro noMaza Ha HayyHama paboma Ha Qu3aLKa, HO MHO20
HECIMO PUACCOGCKUME NpegyBexgerus omBauNam yueHus om BapHama cAega KbM KOHKpemHama
ucmuna. foemamu3upadiky Hay4HUMe NOCIMWKEHUS B CXOAGCMUYHUME Bb32AEQU HA MEXAHUYLIMA LA
nosumuBusma, gusccogusma ce npeBpbiya B npeyka npeg pasBumuemo Ha HOBU Gu3ueCcKU ugeu
Kamo me3u Ha noAemo, amomusma, KBapkume, eAyoHume u gp., a NOHAKO2a ((puAOCOPCKUAM
peramuBusbm) ¢ BpaxgebHa cnpamo peasusma u obekmuBHocmma B Haykama. Ako Yain6wpe
HacmpbXxBa npeg mesu usabu Ha GUAOCOGUAMA, KaKBO AU 6L Ka38A 33 OMPUYAHEMO HA HAYKU KAMO
Mmeopuama Ha OMHOCUMeAHoCIma, Kubepremukama u 26HEMUKAMA HA houBama Ha hapmuina
ugeonoauyecka nponazaxga?

I 8 ,baycoBe Ha gBagecemus Bex" e yBrekamenro BuBegerue B ugeume Ha cmaHgapmHus MOgeA,
CNOHMAHHO HApylUeHama CUMempUs, cynepeumempuama u clbpaaHume ¢ max npoaemuy. Haspsa e
MOMEHITIBM, K02ama Ha npupogama mps68a ga ce 3agagam 4pe3 eKCnepuMeHma QyHgameHmaHume
Bbnpocu OMHOCHO Macama Ha HeympuHomo u pasnaganemo Ha npomona. 0bave Hagexgama, ye SSC
(e 11OMOzHg ga ce NoAyyam mesu 0maoBopu, ce HaMbKBa HA ByHLUHL 38 HAYKAMA MPYGHOCITIL, KOUMO
nopaxgam cxcmoskue Ha meaanxoaus (blues) cpeg yueHume.

CregBawama 2a. 9 nokas3Ba B kakBa cmenex masu Hagexga Ha ousuyume 6 oBbp3aHa c
ouaKBaHunma 33 OKOHYAIMBAHA MEoPUS.
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I'nasa 9. Koutypure na oxonuaTeana Teopus

OxoHuaTeHATA TEOPUS MOXE [a € C BEKOBE Jalied OT HAC M MOXe [a Ce OKake
Hal'b/IHO PAa3IMYHA OT BCHYKO, KOETO cera MOXeM fa ci mperncTasuM. Ho ma momycHem
3a MOMEHT, Ye T4 € cbBceM Oumso. Kakeo Moxem ma mpeanojiarame 3a Ta3# TEOPUA Bb3
OCHOBA Ha TOBA, KOETO Beve 3Haem?

YacTTa OT OHemHaTa (M3MKa, KOSTO CIOpeN MeH HMa LIAHCOBE Na omnenee Oes
H3MCHEHMA B OKOHYUATEJIHATA Teopus, e KeaHToBaTa MexaHuka (KM). Toa e He camo
samoTo KM ¢ ocHOBaTa Ha UANOTO HU [HEIHO 3HAHWE 33 MATEpUSTA U CHIHTE H €
H3ABPXKAJIA YCTEUIHO HaH-BIHCKATEHUTE €KCIIEPHMEHTAJIHM NPOBEPKH; 0-BaXKEH €
(haxTET, W€ HUKOH He € MOXaJ [a H3MUC/IH KAKBATO H Aa e IpoMaHa B KM, ¢ KoiTo XeM
Aa ce 3amasAT HelHUTe IOCTUXEHUE, XeM [IPH TOBa Ja He ce CTHra N0 NOTH4eckr abcypIH.

Maxkap ye KM npepnara cuenara, Ha KOSTO ce pasMrpaBaT BCHYKHM NPHPOLHM
ABJieHUs, cama no cebe cu Tasu cieHa e npasua. KM nossonsea na cu npencTaBsame
OrpoMHO pasnoobpasie oT pasnHYHH (DH3IUYECKH CHCTEMH: CHCTEMH, CbCTABEHH OT
BCAKAKBA BHAOBE YACTHLM, B3AMMO/EHCTBALIM MOMEXAY CH C BCAKAKBH BHIOBE CHJIH, 2 .
Jaxe CHCTEMH, KOHUTO I/l3061110 HE Ca ChCTaBCHN OT YacTHUIIH. I/ICTOpI/IHTa Ha C])HS[/IKaTa
OT HALIETO CTOJIETHE COYH MOCTENEeHHOTO YKPEMBAHE HA CXBAMIAHETO, Ye PA3BOAT HA
ApaMaTa BbPXY KBAHTOBATA CUEHa Ce QWKTYBAa OT NDHHLUHNATE HAa CHMETPHA.
CbBpeMEHHUAT CTARJAPTEH MoJel Ha ciabuTe, eleKTPOMATHUTHUTE W CHIHHTE
B3aUMOJENHCTBHA € OCHOBAH BBPXY CHMETPHU: NPOCTPAHCTBEHO-BPEMEBHTE CUMETPHM
Ha' cnenuajHaTa Teopus Ha oTHocHuTesHocTTa (CTO), KOHTO M3MCKBAT CTAHNAPTHUAT
Mopes na ce GopMyNHpa KATO MojieBa TEOpHUS, M BETPEIIHATE CHMETPUH, KOHTO
onpenensiT CHILECTBYBAHETO Ha €MSKTPOMATHHTHOTO W JAPYTHTE NojieTa, HocelmM
B3aMMOJAEHCTBUATA B CTAHOAPTHHA MogZen. I'paBuTanusaTa obIo Moxe Ha ce paszbepe
BB3 OCHOBA Ha NPUHUMI Ha CHUMETpUsTa - CHMeTpHuATa B AliHmaiHoBaTa ofia Teopus
Ha oTHocHTenHoctTa (OTO), KOATO M3HCKBA NPHPOIHATE 3aKOHH Na HE C& M3MEHAT NpH
NpOM3BONHM H3MEHEeHWS Ha HauyuHa, no koliTo onmmcBaMe NONOXEHHATa B
TIPOCTPAHCTBOTO H BpeMeTo. '

OnuTET OT PasBUTHETO Ha (M3HKATA Mpe3 HAIUMS BeK [IO3BOJINBA A Hpearionarame,
Ye OKOHUATEJHATA TEOPUA LU C& OCHOBABA BbPXY NPUHLMIM Ha cuMeTpusa. OvakpaHero
€, Ye Te3W CHMETpHH Iue OOeAMHABAT rPABUTALMATA CBC CNAbOTO, ENEKTPOMATHUTHOTO
H CHJIHOTO B3aMMoIeicTBHe Ha cTaHgapTHHS Mopmes. Ho geceTmnerns Hapen HHe He
3HAEXME KAKBH CA TE3W CHMETpPHM M HAMaxMe MaTeMAaTHYeCKH 3a[0BOJIUTENHA KBAHTOBA
TEOpHs HA I'PABUTALMATA, BKJIIOYBALA CHMETpHATA, BBPXY KoATo ¢ ocHopaHa OTO.

Cera HelaTa MOXe GH ca ce H3MEeHWIH. V3Tekn0To AeceTHIeTHe JOHECe PASBUTHETO
Ha KOpPEHHO PasNUuHA CTPYKTYpa 3a KBAHTOBA TEOpPHMA HA IPABMTAUMATA, A BEPOATHO U

3a BCHMYKO OCTAHAIIO - TEOpUsATa HA CTPYHHMTe. TeopHATa HA CTPYHHTE € HAIIUAT NMpPLB
PB3MOXEH KAHOMIAT 3a OKOHYATENHA TEOpHS.

KopeuuTe Ra TasM TeopHs ce npocienssaT Hasan no 1968 r., korato Gsxa Haﬂp‘lBeHI/I
ILPBUTE ONUTH Ja ce pasbepaT CHIIHHTe sApeHW B3ammonekcTsus, Ges ma ce npubArsa
10 KBAHTOBATA TEOPHUA HA T0JIETaTa, KOATO 110 OHOBA BpeMe He Oelle MHOTO MOMyJAPHA.
Ha mnanna teopetuk ot CERN, I'a6puen Beneumano, My XpyMHa HIEATa [pOCcTO Aa
otraTHe (hopmy.ara, KOATO HaBa BEPOATHOCTHTE 3a pa3sceiiBaHe Ha [BE YACTHIM TpPH
PA3NMYHY EHEPrMH M BIIM ¥ KOATO Aa MPHTEXapa HAKOM OOLIM CBOHCTBA, HAJNAraHu OT
NpUHUHMITE Ha oTHocuTeaHocTTa n KM. M3nonssalixu no3HaTH MaTeMaTHUecKH
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CpeNcTBa, KOMTO BCEKM CTYHEHT no (u3MKa H3ydaBa MO €IHO HJIM OPYro Bpeme, TOM
ycnsABa Ha NOCTPOH YRHBHTENHO MpocTa (QOopMya, KoATO YAOBIETBOPABA BCHYKHTE
Te3d u3uckBaHud. PopMyiata Ha BeHeuuwaHo mpHBjieve BHHMAHHETO HA MHOTO
TEOpETHIH M He cliell Ibaro Gemne o6oblueHa 3a Apyru npouecu u Gelle npesbpHaTa B
OCHOBa Ha NocleoBaTellHa cXxeMa 3a anpokcuMauuu. I1o oHoBa BpeMe HHKOfH He
MOMHUCHAINE 32 €BEHTYANHOTO il MpHiaraHe 3a [OCTPOABAHETO Ha KBAHTOBA TEOPHA HA
rpaBuTanMaTa; paboTaTta ce MOTHBHpAalle M3IAM0 OT HajgexiaTta 3a pasbupaHe Ha
CUHUTE AfpeHU BiauMogeicTus: (McTHHCKaTa TEOpHS Ha CHJIHMTE B3aMMOICHCTBUA
- KBaHTOBATA XPOMOJMHAMHKA - Liellle [a ce NOSBH €ABa CNIEM HAKOJKO FOJUHH.)

B xopa Ha Ta3u OelfHOCT cTaHa SicHO, Ye popMynaTa Ha BeHenuaHo, kakTo ¥ HeRHUTe
pasupeHns W obobiiedus, He e NPoOCTO IACTIMBO XPyMBaHe, a TEOpHSA HA HOB BHJ
pusvuecky ofekT - pelaTHBUCTHUHA KBAHTOBOMeXaHH4Ha cmpyHa. Pasbupa ce,
o6HKHOBEHATE CTPYHH Ca CHCTABEHHW OT NPOTOHH, HEYTPOHK H €/IEKTPOHH, HO HOBHTE
CTPYHH €a HEIIO pasjiM4HO: caMime me ca HelloTo, OT KOETOo ce Hpefroara, ue ca
ChLCTABEHH MPOTOHHTE M HeyTpoHHTe. He ue HAKOMY BHe3aIlHO e [OILIA BIILXHOBEHATA
WJes, Ye BENIECTBOTO € ChCTABEHO OT CTPYHH, CJIef KOSTO & 3all0YHaJl 1A PA3BHBA TEOPHSI;
B AeHCTBUTENIHOCT TeOpHATA HA CTpYHHTe Oelue OTKpHTa, penH HAkoH da Gemre pasbpan,
4e TA € TEOpUS Ha CTPYHMTE. '

MoxeM Ha cu npeJcTaBsiMe CTPYHHTE KATO Majkd MbHKM B MlajJkaTa ThkaH H
npoctpancToTo. CTpYHHTE MoraT [Ja 6bOaT OTBOpeHHU, ¢ ABa cBOOOMHH Kpasl, MM
3aTBOpeHu. J{OKATO JIETAT B OPOCTPAaHCTBOTO, Te BUOpUpaT. Besxa cTpyHa Moxe Oa ce
HAMHpa B HKoe OT 0e36poHHOTO MHOIO BL3MOXHH CHCTOAHMS (MM MOOU) Ha TPEnTeHe
- CBINO KATO pamIHYHKTE 00epPTOHOBE Ha TPENTALL KAMEPTOH WIH TPEenTdIUla CTPYHA HA
umryska. TpenTeHusTa Ha OGHKHOBEHATA CTPYHA 3aTHXBAT C BPEMETO, 3aIIOTO eHEPrusiTa

- UM C€ IpeBphlia B cnyqafmo ABHXEHHE Ha aTOMHTE, OT KOHTO € ChCTaBeHa CcTpyHarta -

IBHXKEHHS, KOeTo HHe HaOllogaBaMe KaTo TOIUTHHa. 3a pasiHKa OT TOBA CTPYHHTE, 3a
KOHTO FOBOPHM TYK, ca HcTHHCKHM (YHAaMEHTAJHA - Te TPENTAT BEYHO M TAXHATa
EHEepIHs-HA TPenTeHe HAMA KB Ja OTHJIE. S

Ipennonara ce, e CTpyHUTE ca M3BLHPETHO MallkH, Taka 9e Npd HaOMOIeHHATA Te
H3IIEXJAT KATO TOYKOBM YacTHIM. Twi KaTo cTpyHaTa MOXe [a ce HaMHpa B KOf Ja €
oT Ge3bpoHHuTe REIMOXHA MOJAH Ha TPENTEHe, TA H3MIEKJA KATO YaCTHIA, KOATO MOXKe
Ja NpuHaanexH kbM OeskpacH Opoli BB3MOXHH pasHOBHOHOCTH, CBOTBETCTBALIH Ha
Te3d MOJH. ‘ |

IIbpROHauaNHUTE BEpCHH Ha CTpyHHaTa Teopus ‘ce cOibckaxa ¢ HAKOM IpolieMu.
TIpecMaTaHuATA Mokasaxa, e Mmexjay GezbpoliHdTe MOIM Ha TpelTeHe Ha 3aTBOpEHa
CTPYHA CBHUIECTBYBA e[HA MOJA, B KOATO CTpyHATa OH M3MIexIA]a KATO HacTHHA ©
HyJleBa Maca # CIIMH, JIBOHHO I10-TONAM OT To3H Ha (poToHa. [lle HAOMHA, Ye OTKPHTHETO
Ha CTPYHHHMTE TEODHMU 32ll0YHA OT ONMTA HAa BeHeumaHo fa OGSCHHM CUNHHTE AAPEHH
B3aUMOJEHCTBHS, Taka He IWbPBOHAYAJNHO CTPYHHHTE TEOPHH CE pasniexaaxa KaTo
TEOpPUH Ha CHIHMTE B3auMoAeHcTBHA W Ha YACTHUHTE, KOHTO H3NHTBAT Te3H
BaauMoNeiicTus, He e y3BecTHA 4ACTHLA, KOATO YYacTBA B CHJIHH B3AHMMONEHCTBHS H
NpUTEXKaBaA TaKkaBa Maca M TaKbB CIHH. IMpennonara ce, 4e ako TakaBa 4acTHIA
ChlUecTByBallle, TA Welle OTIABHA Ja ¢ OTKpUTA, Taka 4e Topa Gele cepHO3eH KOH(IHMKT
C eKchepUMeHTa. ‘ o )

Ho wacTHua ¢ Hyliesa Maca W COUH, ABOUHO MO-TOAM OT TO3H Ha (OTOHA,
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AeHCTBUTENHO Cchujecmeysa. Topa He e 4acTHLA, KOSATO yyacTBa B CHJIHHTE
B3aUMOACHCTBISA, TOBA € 'PABUTOHET - YACTHNATA HA IPABUTANMOHHOTO JibueHHe. Ilo-
gaTaThK, ome oT 1960-Te roguHn Gellle H3BECTHO, Ye BCAKA TEOPHA HA YACTHIIA C TAKHBA
cuH M Maca e Tpabpa fa usmiexnda nosede WM no-masiko kato OTO. Beamacopara
YacTHUA, OTKPUTA TEOPETHYHO B PAHHOTO BPEME HA CTPYHHATA TEODHS, C& pasiMuaBalle
OT HCTHHCKHA FPaBHTOH CAMO B €MH ChlIEcTBeH MYyHKT: oOMsHATA HA Ta3H HOBA
feamMacoBa YaCTHIA L€ Cb3[aBa CHIM, KOHTO ca NOJOOHU Ha IpaBHTALIMOHHMTE, HO ca
CTOTHIHM TPWJIHMOHM TPUJIMOHH TPUJNMOHHM T'BTH NO-TOJEMH.

KakTo uecTo ce cyyuBa BLB (H3HKATA, TEOpUATA HA CTpyHHTe Oeiue Jjana BAPHOTO
pewienne Ha rpelleH npoSneM. KeM Hauanoro Ha 1980-Te ronunu nocreneHHo cu npobu
oET HAeATa, ue HopaTa DesMacoBa YACTHLA, OTKPHTA KaTO MaTeMaTHHeCcKO clelcTBHE
OT CTPYHHHTE TEODHH, HE € HAKAKLB CHNIHO BIaHMOJEeHCTBALL aHAIOT HAa TPABHTOHA - B
neliCTBHTEIHOCT TOBA € CAMMAT PABUTOH. A 3a Ja ce MpHAaje NpPaBHIHATA CTOHHOCT
Ha TPABUTALMOHHNTE CHJIH, B OCHOBHHTE YpABHEHHA Ha CTPYHHATA TEOPHSA HANPEKEHHETO
Ha CTPyHuTe TpsAbBalle TONKOBA A CE YBeJHYH, de eHepreTHYHATA PAsjiKa MexIy Hal-
HHCKOTO CBLCTOAHHE H CclelBaliuTe ONH3KM CHCTOAHHUA HA CTpyHATa HAMA Ja HMa

'ﬂ,pCGHHTC HAKOJIKOCTOTHH MIJIHOHA BOJITA, XapakTepPHH 3a ANPECHUTE ABJICHHA, a 1e ©

Gnmuska go IlnaHkoBaTa eHeprus, T.e. MAJIHOH MHJIHOH MHIIMOH MUJHApIA BOJITA, NpH
KOMTO rPABMTALMATA CTABA GNM3ka MO CWia MO Apyrure BzammopeiicTeus'. Toa €
TOJIKOBA ro/lsIMa eHepIHs, 4e BCHUKHTE YACTHIM HA CTAHIAPTHHUA MOLEN - KBapKH, (OTOHH,
TIYOHHM H T.H. - TpA6BA [a ce OTHKAECTBAT C HAR-HUCKUTe MOU HA TPENTEHE HA CTPYHATA;
B [POTHBEH Cllydail 32 TAXHOTO chifaBaHe O Guyia HyXKHa TONIKOBA TrOJIAMA EHEPrHs, Hue
Te HUKOra HaMalle Oa GbJAT OTKPHTH. | ‘

OT TasW miegHa TOYKA €HA KBAHTOBA TEOpHS Ha MOJeTO, noaobHa Ha CTAHNAPTHHA
MOZEN, TpelCTABIABA HUCKOSHePreTHUHO MpUbkeHye KbM eIMH BUI HYHAAMEHTANHA

TEOPHS, KOATO W300IL0 HE € TIOIeBa TeopHs, a TeOpHsl Ha CTPYHUTE. Cera Hue cMATaMe,

Ye TaKMBA KBAHTOBO-TIOJIEBU TEOPHH ca BANMAHH CHULO TaKa M MPH CHEPrHUTe, NOCTHIHHA
B CBBPEMEHHHTE YCKOPUTENH, HE 3aII0TO MPUPOJaTa B KpaHHAa cMeTKa Ce OMHcBa OT
KBAHTOBA TeOpHA Ha MOJETO, & 3all0TO BCAKA TEOpHA, KOATO YAOBJETROPABA
msnckBaHuATa Ha KM u CTO npuinya Ha KBAHTOBa NOJIeBa TEOPHA MPH AOCTATEYHO
HUCKY eHepruM. 3aToBa NPH PACTAINM e€HeprHH HHE IilefaMe Ha CTAHIAPTHUA MOIST
KaTo Ha:e(peKTHBHA MOJieBa TEOPUS, KBACTO MPHIATATENHOTO “ethexTHBHA” Tpsbsa Ia
HI HAOMEHSA, Ye TAKMBA TEOPHH CA CAMO HUCKOEHEPTETHYHM NpPUOTMKeHHS KBM €XHA

. TBbLple pasjlyuHa TeOpHH, KOATO MOXe Ia e K TeopHfgTa Ha CTPYHHTE. CTZ\H}lapTHI/IﬂT

Mofaen Gele B CHPUEBUHATA HA CHBPEMEHHATa (U3MKA, HO MPOMIHATA B OTHOLICHWETO

KBM KBAHTOBATa IOJIEBa TeOpHA MOXe [a fejlexkd HayaJlOTO Ha HOBa, NOCTMOLEPHA,

epa BbB (QusmkaTa. ‘ ; »
Twil KaTo CTPYHHHTE TEODHH BKJIIOYBAT [PABHTOHHTE, KAKTO M MHOXECTEO APYrH

YaCcTHIM, T€ 3a ObPBH MBT IIpeasarat OCHOBa 3a Bb3MOXHa OKOHUATEJHAa TEOpHA.

HefcTBUTENHO, TOHSKE IPABHTONET usTiexa-HeuzbekHa yepTa Ha BCSKA CTPYHHA
TeOpusA, MOXKe [a Ce Kaxe, ue cTpyHHaTa TeopHsa ofjCHSBa 3aI0 CHUIECTBYRA
rpaBuTaLuUATA. EXyapl YETBH, KOHTO Npes MOCNENRATE MOMHHY CTaHa BOLCHI B TeopuATa
HA CTPYHHTE, HayyaBaiKW 32 TOIM aCHeKT HA CTPYHHHTE TEOpHH Npe3 198.2 r: ot o63op

| KoraTo o6 HO0J388 KATO eHepreTHYRA CAUNKIZ, BOITHT ¢ CHEPTHTA HA CUH ElEKTPOH, npunobuTa B
norenuuan | pont, '
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Ha Teoperuka ot Kanrex [xom [UBapu, Hapeue TO34 BBITNIen “Hall-cHJHaTa
HHTEJIEKTYaHA TPBOKA HA XKUBOTa MH’. :

CTpyHHHTE TEOpHH, KakTO H3DIexK[a, pelaBaT npobnema 3a GeskpalHOCTHTE, KOHTO
ChCHIBalle BCHYKM NPEIULIHH KBAHTOBH TEOPHH Ha rpaBHTanuATa. Makap ue CTpyHHTE
MoXe [a W3TIeXJaT KaTo TOUKOBH YACTHIH, HaH-BaXHaTa TAXHA 4epTa e, €9e Te He ca
ToukH, a OpoTHKHH obekTH. beskpafiHocTHTE B obuualiHuTe KBAHTOBH IOJIEBH TEOPHHU
MoraT [a ce NpocielaT Ao (pakra, He nojerara omucsaT Toukord vYactutiy. (Hanpumep
3aKOHHT 32 06paTHHTE KBa#paTH Hapa GeskpaliHa cuja, KOraTo MOCTABHM [Bd eJIeKTPOHA
B €IHO H CBIO MsicTo.) OT Apyra cTpana, GopMyMpaHUTe [0 MOMXOASIL HAYMH CTPYHHN
TeopuM KaTo ¥e JH ca cBoBogHH OT GeakpaliHOCTH.

WATepeckT KbM CTPYHHHTE TEOPUH 3aMo4Ha HCTHHCKH A2 Habupa ckopocT mpes 1984
r., korato Illsapu 3aenso ¢ Maiixen [puitH oT Kosexa “Kpanuua Mepu” B JIoHIOH
T0Ka3a, de JBEe KOHKPETHH TEOPHH HA OTBOPEHH CTPYHH YCIEIIHO H3MBpXKAT NpoBepKaTa
33 MaTeMaTHUYeCKa CHIIACYBAHOCT, KOATO Oellle HENPeoaoNMMa 38 NPEAUIIHUTE CTPYHHU
Teopuu. Hal-BBbAHYBAIIUAT MOMEHT B paborata ma I'puite m Illisapu Oeme
NpeANnoOKEHUETO, Ye CTPYHHUTE TEOpUM NPHTEXABAT cBoeo6pasHa HeMOAATIHBOCT
Ha W3MeHeHMA, KOSTO e JKeJlaHa ¥epTa Ha UCTHHCKH (QyHIAMEHTAJHUTE TEOPHH; Makap
qe MOXeM [a CTPOHM orpoMeH Gpol pasjvvHU TEOPHH HA OTBOPEHH CTPYHH, BEPORTHO

caMo [Be OT TAX Ca MaTeMaTH4eCKH cMHUcJ]eHH. BBh3TOprsT OT CTPYHHHUTE TEOpuH
JOCTHTHA BPBXHATA CH TOYKA, KOTaTO rpyna TeOPETHIHM [0Ka3a, e HUCKOSHepreTHitaTa
rpaHuNa HA eHA OT ABeTe Teopud Ha I'pulH H [iBapu nopasuTesHO NpH/IHMYA HA
cerallHMA CTaHOApTEeH Mofesn Ha cjabuTe, CHJIHHTE M GNECKTPOMATHHTHHTE
paaumopeficTans, a apyra rpyna (“IIpMHCTBHCKMAT CTPYHEH KBapTeT”) OTKpH oile
HAKOMKO CHIIACYBaHH CTPYHHHM TEOPHH, KOMTO Olle MOBE4e NpUIUYAT Ha CTAHNAPTHHA
Mozen. MHoro TeopeTHHM 3amo4Haxa fa MOJO3MPAT, Y€ BEHE CME MHOIO 6nuzo no
OKOHMATEIHA TEOPHS. '

OTrorasa BBL3TOPIET Majko mouscTHa. Cera craHa fCHO, He CHLLISCTBYBAT XUJIANH
CTPYHHM TEOpHH, KOHTO Ca MATEMaTHUECKH CHIIACYBAHH IO CLUIMA HAMH, MO xoiiTo ca
nseTe Teopus Ha I'puitn i IIBapn. BeuukuTe Te3H TEOPHH YAOBIETBOPABAT e/lHA U
Chbllla OCHOBHA CHMETpHs, HapedeHa KoHQOpMHA. CHMETPHA, HO Ta3W CHMETpUA HE ©
B3eTa OT HaGMIONEeHHs BBPXY MPHPONATA, KaKBBTO e AMHINAHHOBHAT NPUHLMDN 32
OTHOCHTEHOCTTa, a MO-CKOpO Cé Hajara KaTo rapaHuus 3a KBAaHTOBOMEXaHMYHATA
CBINACYBaHOCT Ha TeopuuTe. OT Tasu LIeAHA TOYKA XH/AIHTE OTACIHU CTPYHHH. TEOPHU
OpOCTO ca pasjUYHH HavYMHHU 3a YIOBNCTBOpABaHE HA kOHpOpMHATA CHMETPHA.

TloBeweTo CIIELUANHCTH BAPBAT, Ye B JEHCTBHTENHOCT TOBA HE €A PA3NMYHU CTPYHHH
TEOpHH, 2 [O-CKOPO NPeACTAB/SBAT PAsJMYHK HAYHHH 3a peliaBaHe Ha elda # ChIIA
6asosa Teopus. Ho Bce olle He cMe CHIYpHM B TOBa, a ¥ HEKOH He 3Hae Kaksa Tpabea ga
e Tasw 6a30Ba TEOpHI. _ ‘

Beska OT XHAAAUTE OTHENHM CTPYHHH “TeopHu” HMa CBOHTe coOCTBEHH
IPOCTPAHCTREHO-BpeMeBH cuMeTpur. Hikou ynosneTsopasaT ARHIAHHOBUA TPUHIKI
HA OTHOCHTENHOCTTa, HPYFM He MpHUTeXKaBaT Jaxe Helmlo, koeTo Ou HAMOMHANO
OGHKHOBEHO TPUMEPHO NPOCTPAHCTBO. Bosika CTPYHHa TEOPHS MMA CBHLLO TaKa CBOHM
COBCTREHN BETPELIHM CHMETPHH OT ChIIKA o0l BUJI, KAKBUTO ¢a BETPENIHHTE CHMETPUH,
Jiexallld B OCHOBATa HA CeralfHHsA CTaHZapTeH MOACI Ha CJla.6I/ITC, eJ’ISKTpOMaI‘HHTHI/ITe
¥ CHJHHTe B3auMoZmeHcTBis. Ho eflHa NpUHIMIHA Pasiuka MeX/y CTPYHHHTE TCOPHH H
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BCUYKY MpEeNMIUHA TEOpHH ¢, Ye NPOCTPAHCTBCHO-BPEMEBUTE H BETPELIHNTE CUMETPHHU

He ¢& PBUYHO BHECEHHU - T€ ca MaTeMaTHUYECKH CISACTBHUS OT ocobennsa HauWH, 110 KoiiTo

BB BCAKA KOHKPETHA CTPYHHA TEOPHA Ca YAOBJETBOPEHH NpaBUJaTa HA KBahToBaTa
mexaHukal (a cnenosatenHo W koHpopmHata cumetpHs). [To Takb HauuH CTPYHHHTE
TeOpHH NOTEHUMATHO NPEACTABIABAT BAKHA Kpauka KbM PalliOHAIHOTO ofscHenue
Ha npuponaTa. Te MoraT ga ce OKaXaT CbIO Taka Hafi-6oraTHTe MaTeMaTHYECKH
CHINACYBAHH TEOPHH, ChbBMECTHMH C npuHuunuTe Ha KM, u mo-crieuinaiHo eHHCTBEHATS
1o POfA CU TEOPUH, KOHTO BKJIOUBAT TAKOBA HEIO KATO rPABHTALMATA.

3HAYMTEIHA YACT OT JHELIHUTEe MIaad (U3NLM-TEOPETHIM Ce 3aHHMABAT ¢ TCOPHATA
Ha cTpynuTe. [TofBHXA Ce HAKOM OKYpaxaBalld pesynTaTH. Taxa HanpuMep B CTPYHHATE
TeOpHH € ECTECTBEHO CHIIHMTE I eekTpocnabure BIaMMoellcTBHA la ce H3PABHABAT
[10 CAJA TIPH MHOFO BHCOKH €HEpruH, CBbP3aHM C HAMPEKEHWETO Ha CTpyHaTa, Makap
Ye HAMA OTHENHA CHUMETpHs, obemuHABAIA Te3d Cimy. 3acera ofaue HAMA KOHKPETHH
KONMYeCTREHHM Hpelcka3anns, KOWTo Guxa MO3BOJANA Na ce HaNpaBu pellapamia
IpoBepKa Ha CTpyHHATa Teopus.

Tesn 3aTpyAHEHUS MOPOAMXA 3JOMACTHO pasje/AHe BBB (usnueckaTa oOIMHOCT.
CTpyHHATA TeOpHs Hajlara TEKKH H3IUCKBAHWs; Majuuxa oT TEOpETHLHUTE, KOUTO
paboTaT B Opyra npoGneMaTHka, ca B ChCTOAHHE la pasbepaT TEXHHIECKHTE feraiiiu B
CTATHNTE IO CTPYHHA TEOPHA ¥ MANU{HA OT CHENHATHCTUTE N0 CTPYHHA TEOPHA umat
BpeMe J@ CNeNAT HOCTHXKEeHHATA B APYrH obnacTH Ha (QU3MKaTa, a Hal-Majko ©
eKCTIepHMEHTHTE 0 BHCOKM eHepruu. Hsikou OT MOMTe KOjieru pear#paxa Ha TOBA
HeNpUATHO MOJOXKEHHE C U3BECTHA ppaxaeCHOCT CIPAMO CTPYHHATA TEOPHA. A3 He
cropmensM ToBa HyBcTBO. CTPYHHATA TEOpHsA € STMHCTBEHHAT HH CerallcH H3TOYHHK HA
KAHIUOIATH 32 OKOHUATEJIHA TEOPHs - Kak TOTaBa Ja HCKaMe MHOro OT Haii-no6pHTe HA
MJIATH TeopeTWLH fa He paGoTaT no Hea? Jajko e, 4e Boe OME HAMA CHIIECTBEHH
yCIIeXH, HO TeOpETHIMTE NPAaBAT BCHIKO BR3MOXHO, 54 1A H3/e3eM OT TO3W TEeXBK eTall
B HcTopusTa Ha (usukara. Hue me TpsGBa [a ce HAJMBAME WM CTPYHHATR Teopus Oa
HOCTHLHE MO-3HAYMTE]HH YCTEXH, MM HOBHTE eKCTEpUMEHTH Nd OTBOPAT MET KBM
Hanpem,lc B Apyru TIOCOKH.

3q cLKaleHde HHKOH OLle He € HAMEPU KOHKPETHAa CTPYHHA TEOPHA, KOATO TOYHO
Ja ChOTBETCTBA HA KOHKPETHHTE NMPOCTPAHCTBEHO-BpeMEBM H BETPELIHH CHMETPHH,
KAKTO W HA MEHIOTO OT KBAPKMA U JENTOHM, KOHTO BWX[ame B NpPUPONATA. OcBeH TOBA
Hye olLle He 3HAeM Kak [a KmacH(uLMpaMe Bb3MOXHUTE CTPYHHH TEOPHH WM KaK ga
oLleHABAMe TeXHUTE CBOHCTBA. 3a [a PElIMM TE3H npoblieMH, BEPOSTHO e € HYKHO [a
¥306pETHM HOBM METOOM HA NMpPECMATAHE, KOHTO OaBaT MoBede OT TEXHUKATA, KOATO
Taka mobpe paborewmié B MHHANOTO. B KBaHTOBATA EIIEKTPOMNHAMUKA HAUpuMep HHe
MoKeM Ia Haupcaum eexta oT oOMsHATA HA NBa (hoToHa MeX[Iy eNeKTPOHH B aTOM
¥aTo MaJika TIoNpaBka KbM eQexTa oT obMsHaTa Ha equH (GOTOH, Clef KOeTo a U3ITHCIMM
edexta or ofmaHaTa Ha TpH (poToHA KaTO olle MO-Malka Mompaska T.H., KaTO
IpeKbCBaMe BepuraTa ot NpecMATAHKSA, KOraTo ocTABAIIHTE MONPABKH ca TBBPAC MAJIKH,
3a Oa npepcTaBisBaT MHTepec. To3n METOA HA [[pecMATAHE ¢ H3BECTEH KaTO TEOPHs Ha
neprypGanuure. Ho Hafl-BAXHATE BBROPOCH Ha CTpYHHATA TEOpHA Ca CBBLp3aHd C
ofMmsaHaTa Ha GeskpaeH Gpofi cTpyHHM M 3aTOBa HE MoraT fAa ce peliaBaT ©

neptypbannornaTa TeOpud. :
Ho memara ca faxe olle no-Jjouy. Jlopn Na 3HaeXMe kak [ia ce ONpaBAMe CBO
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CTPYHHHTE TEOPHH U Oaxe Ja MOXeXMe Jla MOCOYMM KOS OT THAX CBOTBETCTBA HA OHOBA,
KOETO BHX[AMe B MpHPOAaTa, 3acera HUe He paznojaraMe ¢ KpHTepHi, KOHTO da HH
HO3BOJNHM 1A KAXEM 3aI0 TAasd MMEHHO CTPYHHA TEODHA € BAJIMAHA 32 PEalHHS CBAT.
TloBTapsam orme BefHBI: LeNTA HA (H3KMKATA HA HEHHOTO Haii-QyHIAMEHTANHO paBHMILE
¢ He CaMo Ja OMHIUEe CBETA, HO M Aa oOSCHH 3amo TOH e TakbB, KAKLBTO €.

B TBPCEHETO Ha KPUTEPHH, KOHTO 6M HH NMo3Boinn Oa u3bepeM HCTHHCKATA CTPYHHA
Teopns, Moxe [a HH C¢ HAJIOXH [a NPHOErHEM KbM NPHHIHNN CLC CHbMHHUTENEH CTATYC
BBB (DH3MKATA, H3BECTEH KATO AHTPONEH NpPHHLHMI, KOHTO macH, 4e NpUPOMHHUTE 3aKOHU
6u Tpsa6sano oa momyckaT ChLIECTBYRAHETO HA HHTENMIEHTHH CHLISCTBA, KOMTO MOFAT
Ha 3a/1aBaT BBIPOCH 33 OPHPOAHHTE 3aKOHH.

HMnesata Ha aHTPONHHA NPUHOKN BBIHMKHA OT HablIONEHHETO, Ye 3aKOHHTE Ha
OpHpolaTa U3MIEKOAT YIHBHTEIHO OAXOMMINH 32 ChIIECTBYBAHETO Ha XHBOT. 3secTen
© IpUMEDET CBC CHATE3a Ha eneMeHTHTe. Criope]] CLBPEMEHHNUTE [PeACTABH TO3H CHHTE3
© 3amouHall, korato BeeneHaTa e Guna Ha Bb3pacT Tp¥ MHHYTH (Openu ToBa TH € 6mna
TpekaleHo ropeua, 3a Aa MOTAT MPOTOHUTE M HEYTPOHHTE A C& CRBLP3BAT B ATOMHH
ALpa), a MO-KLCHO € NPOMBIKUI B 3Be3dUTE. IIbpBoOHAuANHO Ce € cMATAaNO, Ye
eneMenTiTe ca ce ofpasysasn upes [oGaBiHe Ha AAPEHH YACTHLM €HHA MO €IHA KbM
ATOMHHTE S/pa, KaToO Ce 3aM0YHE OT HAH-NPOCTHSA eJIEMEHT - BOAOPOIA, WHETO SAPO ce
CBCTOM OT CaMO efHa MacTHla (IpoToH). Ho BBIpekH Ye He e TPYOHO Ja ce BHAM Kak
CTaBa MOCTPOABAHETO Ha XeJIHEeBH A0pa, CHABPXAINM YeTHPH SAPEHH YacTHLH (BRa
TIIPOTOHA ¥ [BA HEYTPOHA), HAMA YCTORYMBO SAPO C HeT SApEeHY YaCTHIH, a CJIeH0BATENHO
HAMa HAYHH N3 CC HANpaBM CliefBalaTa cThika. Pemenuero, HamepeHo B kpaiina cmerxka
ot Enyun Cannetep npes 1952 r., e, ue Ope Xe/MenH SApa MoraT Oa ce ChedQuHST B
3BE3MATE U Na o6pasyBaT HeycTOHYMBOTO SAPO Ha M3OTOMA Gepunmil 8, KOWTO MOXe He
CaMO a Ce pa3UeNH Ha ABe XeJUeBH AApPA, HO CBIIO HA [OIbIHE olie elHO XeJIHeBo
20po M Ja obpasysa aapo Ha Bemiepona. Obade, kakTo mocousa npes 1954 r. Ppen
Xofi1, 3a ga Moxe TO3H Mpouec na oBICHH HabJII01aBAHOTO KOCMHUYECKo H3obmiue Ha
BBOIEPOA, TpsbBa Ja ChUECTBYBA TAKOBA CLCTOAHHE HA BBINIEPOJHOTO AOPO, YMATO
CHEPTUA MYy OCHIYpABA AHOMAJIHO rojiAMa BEPOSTHOCT [a ce 0bpasysa npH cOrbCchka
Ha XE/IMEBO ANpo ¢ AApo Ha Gepuuinit 8. (TTo-KBCHO eKCIepHMEHTATODH, paboTewH saeaHO
‘¢ XoiJI, OTKpMXa TOYHO TakoBa cwreTostHue.) Criel kaTo ce e obpasypao, BBIIEPOSIHOTO
AAPO MOXe 4pes usibYBAHe HAa (OTOH [a HANpPABH HPEXon B CBOETO HOpMAaJHO
YCTOHUHBO choTosHKE. Cleq KaTO BeIHBIK BBLINIEPOAET ce ¢ o0pa3yBal B 3Be3OHTeE, HAMA
HAKAKBa Mpevka fa ce oOpasyBaT BCHUKHMTE NMO-TEXKKH eleMEHTH, BKIIOUHTENHO
KHCJIOPOIET M A30THT, KOHTO G4 HeOBXOMUMY 3a BH3HHKBAHETO HA O3HATHTS HR hopmu
Ha xuBOT. Ho 3a na cTaHe ToBa, eHepruarta Ha cIOMEHATOTO HEYCTOHYHMBO CHCTOSHUE
Ha BBINIEPOJHOTO AAPO TpsAbBa Ja e MHoro Giuaka [o CyMaTa OT eHEprUHuTe Ha SOPOTO
Ha Gepunuit 8 u agpoTo Ha xemus. Ako CHEprUATA Ha TOBA CHCTOAHUE HA BBIIEPOJHOTO
AP0 € MHOTO MO-TOJIAMA U/ MHOTO 0-MaJIKa, TOrABA B 3BE3HTe msixa fa ce obpasysar
TBbpAE MaJIKO BBIICPON MM NO-TEXKH €JIEeMEHTH, 4 CaMo ¢ BOHOPOJ M XenHit He 6n
MMaJIO HAYHH N3 BLIKUKHE XUBOT. EHepruuTe Ha AApEHHTE CLOTOAHUS 3aBUCAT [0
C/IOKEH HAYHH OT OCHOBHH (PH3MYECKM KOHCTAHTH, KAKBHTO €A MACHTE H EJIEKTPUTHUTE
3apAlll Ha Pa3JIMYHHTE BUMOBE eNeMeHTApHH uacTumu. Ha NPLE HOMMEN H3IeKIa
3a6eIeXUTeNHO, Ue Te3H KOHCTAHTH HMAT TOMHO TAKHBA CTOMHOCTH, KakBHTO ca
HeoOXOMMMH, 32 A CTaHEe BBH3IMONKHO ofpasyBasero Ha BBIIepoa.
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3a MeH apryMeHTEl, 4e NPUPOIHHUTE 3aKOHM ca GHIM Taka nobpe HacTpoedy, Ta Ha
cTaHe BIMOXEH KHBOTLT, He e TBbpIe ybenuTenen. Hanpumep Heotaasna rpyna dhusmum
noxasa, 4€ eHepruiTa Ha BBLIPOCHOTO HEYCTOHYMBO CHCTONHHE HA BhIIepofa 6u Moma
3HAYUTENHO Ja ce yBeluuH, 63 ToBa [a UPHYMHH YYBCTBHTEJHO HAMAJEHHE HA
KOJIUMECTBOTO BBINIEPON, 06pa3yRaml ce B 3BezauTe. CbINo Taka, ako H3MEHHUM
NPUPONHNTE KOHCTAHTH, HHe OMXMe MOMIH [a OTKPHEM MHOTO NpYrH HEYCTORUHBH

'CBCTOAHHSA HA BBIIEPOSHOTO SANPO H Ha JPYTH fANpA, KOMTO BEPOATHO BHXAa OCHIYpPHIHA

ANITSPHATHBHY IIBTHINA 34 CHHTE3HPAHETO HA eeMEeHTH, NMO-TeXKM oT xenus. Hue ue
pasnoflaraMe ¢ HaieXKAHA OLeHKA 3a TOBA Jaiu HAKCTHHA CTOMHOCTHTE HA NPHPOMHHTE
KOHGTAHTH, KOUTO ¢a GNaronpHATHY 33 Bb3HUKBAHETO HA Pa3syMeH KMBOT, Ca TAKa MaJKoO
BEpOATHH. . .

HokaTo e nox BeIpoc NOKONKO AHTPONHUST NPUHLMII & HeoBXomuM 3a o6sSCHABAHETO
Ha TAKHBa HeHla KATO SHepriuTe Ha SAPEHHTE ChCTOSHHA, ChINECTBYBA OMpefieNeH
KOHTEKCT, B KOMTO TO3H NPHHLMI € IPOCTO 3/paB pasyM. Moxe 61 B H3BECTEH CMHUCHI
CBIIECTBYBAT BCHHKH JIOTMYECKH [ONMYCTHMH PA3NMYHU CBETOBE, KATO BCEKH eIMH OT
TAX UMa ¢BOsA coOCTBEHA CHBKYNMHOCT OT ()yHOAMEHTANHH 3aKOHH. AKC TOBa e Taka,
TOraBa ChC CHIYPHOCT CBHINECTBYBAT MHOTO BCEJEHH, WHHTO 3aKOHM WJIM MCTODHM TH
TOpaBAT HEroCTONPUMEMHH 3a pasyMeH xuBoT. Ho BcekH ydeH, KoHTo HMHTa 3alllo CBETET
€ TaKLB, KaKbBTO €, TpsAOBa [a KUBee B eQHH OT JIPYrHTE CBETOBE, B KOWTO 6 MOrbJ [a

. Bb3HHKHE pPazyMeH XUBOTZ,

Cna6oTo MACTO Ha TasM HHTEPIPETALNA Ha AHTPONHUA IPUHIKI € B TOBa, Ye H306II0
He € ACeH CMMOBILT Ha pasIHiAeTo MexX Iy BeeseduTe. EaHa MHOTO IpocTa BB3MOXKHOCT,
npeanoxeda or Xoiin, e NpUPOZHUTE KOHCTAHTH Ja C& M3MeHAT oT ofnact B ofiacr,
Taka 4e Bcsfka oOJjlacT Ha BcejieHata [Ha.e cBoeobpasna cybecejiena. Crinata
HHTEpNpeTanus Ha MHOrOTO BcejleHH Ou Ouna BL3IMOXKHA, ako Taka HApeUeHHTe
NPUPOJHK KOHCTAHTH Ca PA3JHYHM 32 PA3NMYHH €NOXH OT UCTOPHATA HA BCENEHATA.
Hanocnegsk MHOro ce 06¢HkAa eQHA HAYHTENHO NI0-PAAHKAJIHA BHIMOXKHOCT, 2 UMEHHO,
ve HalaTa BCeJleHa M APYFUTe JIOMHYECKH BB3MOMHHM BCEEHH C OPYrH OCHOBHH 3aKOHH
ca MO HAKAKBB HAYHH NPOU3JIe3IH OT efHa No-rojfMa MeraBcelieHa. Taka Hampamep B
HEOT/ABHALUHUTE ONUTH N2 CE NPHJIOKH KBAHTOBATA MEXaHHKA KbM IPABMTAllATA ce
orGensssa, Yye Makap 0OMYaHHOTO MPa3HO MPOCTPAHCTBO [a H3LIEK[A CIIOKOHHO H
IagKo KATO NOBLPXHOCTTZ HA OKeaHa, MiefaHa OT roJieMHd BHCOYHHH, Ha MHOTO MAaJIKH
Pa3sCTOAHUA MPOCTPAHCTBOTO AOTONKOBA bMXH OT KBAHTOBH (UIYKTyauuu, 4e B Hero
MoraT fia ce OTBOPAT cBoeobpasHu kaHaiH (“YepBOANUHH"), CBLPIBAIIM EIHH YaCTH Ha
BCejieHaTa ¢ APYrd, HAMHpAIlH Ce HA FOJIEMH PA3CTOSHHA OT TAX B IPOCTPAHCTBOTO I
spemero. Ilpes 1987 r. (caepsalixn no-paHmag paGoru Ha CtusbH Xokunr, [[kefmoc
Xapten u np.) Cugan Koynmbr oT Xapsapl Nokasa, Ye OTBApAHETO WM 3aTBApAHETO
Ha TAKLB KAHAN MMa 3a Pe3yJITaT eJWHCTBEHO IPOMSHATA Ha KOHCTAHTHTE B YPABHEHHATa,
ONMGBALIK pa3JUYHHTE noJjera. TOYHO KAKTO B MHTEpIpeTalusTa Ha ISM G MHOTOTO
CBeTOBE, BBHJIHOBaTa (YHKIHS Ha BCeleHAaTa Ce pasienBa Ha royam Opol dieHoBe, BBB

[

2 E,[].Pﬁl G'}JBCTCKH'(l)HBHK-eMPII‘pﬂHT MH Ka3a, 1€ Ipeau HJ!](OJH(O TOUHHHE B Mocksa 6un 1onysApeH cCneqHuAT

Bun; “IKak agTpONHHAT NPpHALKI oGACHSBA 32110 XKUBOTET & TaKA Mu3epen? CbecTBYBAT BHB'-{HTEJTﬂg
TIOBeYE HAYKMHH 32 BPHIHMKBAHETO Ha MHA3CPCH XKHUDOT, OTKO/IKOTO HA [HACTIHE KUBOT, ARTPOIHHAT npng;x; :
HIUCKB CAMO NPUPOIHKTE 3AKOHH [Ia AONYCKAT CHIIECTRBYBANIETO HA PA3YMHMY CLIICCTEA, & HE TE3H CHIL

lla ce pajipaT Ha MHBOTA”,
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’

BCEKH OT KOWTO NPHPOAHHTE “KOHCTAHTH” C pasfHvHa BEPOATHOCT NPHEMAT pPasTHYHH
cToiHHOCTH. BbB BCHUKM NOAOGHH TEOpHH BBIPOC caMo Ha 3ApaB pasyM € [NOMYCKaHeTo,
4e HHE LIe C& OKAXEeM B TakaBa 00JacT HA MPOCTPAHCTBOTO WM B TakaBa eloXa oT
KOCMHYecKaTa HCTODYS, WK B TAKBB WieH HA BLIHOBATA (DYHKLHS, B KOMTO NPUPOIHHTE
“KOHCTAHTH” Ge OKaspaT ChC CTOHHOCTH, ONIArONPHATHY 3a CHIIECTBYBAHETO HA pasyMeH
WHUBOT. ‘

CurypHo e, ye Qu3uuHUTE (e NPOLBLIKAT A THPCAT OOsCHEHHE HA NMPHPOLHHTE
KOHCTaHTH, 6e3 na npubarsar 1o aHTponHM aprymentH. Hali-noBpoTo, koeTo a3 Mora
JAa Mpeanosoxa, €, 4e B AeHCTBHTEIHOCT BCHUKY NPUPOJHH KOHCTAHTH (G €0HO Bb3MOXKHO
H3KJIOYEHHEe) C& onpeleldiT OT €AWH WJIH JAPYr BHIN NPHHUANU Ha CHMETPHS U
CJIEJOBATENHO 1€ CE OKaXKE, Ye CHIIECTBYBAHETO Ha HAKAKBA (JOPMa Ha XKHBOT HAMA Jia
HBHCKBA HHUKAKBa cHeHMallHa HAacTpolika Ha DpHpONHUTE 3akOHH. EQMHCTBeHaTa
NpUPOAHA KOHCTAHTA, KOATO BEpOATHO We TpAbBa Aa ce obACHABA ¢ HAKAKBB BHI
AHTpOIleH IPHHLMI, € Ta3y, KOATO ¢ M3BECTHA KATO KOCMOJIOrMUHa KOHCTAHTA.

KocmonoruuHata KOHCTAHTa ITBPBOHAYAJIHO ce NOABABA BBB (M3MveckaTa TeopHs,
xorato ARHIIaliH npasH MbpBY ONKT aa upunoxu csosta OTO kM msnata BceneHa. B
TOBa M3c/IeliBaHe Toil npaBu o6u4aliHOTO 32 OHOBa BpeMe MPenIofoKeHHe, Ue BCeleHaTa
€ CTATHYHA; HO CKOpO YCTaHOBABA, Y€ KOTaTO ce NpHJIaraT KbM LANaTa BCeeHa,
YpaBHEHHATA Ha IPABUTAUMOHHOTO [Ofe B DBPBOHAYAJHATA, NPERNOXEeHAa OT Hero
bopma, He npuTexaBAT HHKAKBH CTATHYHHM pelueHHs. (B HeHCTBHTENHOCT TO3M M3BON
cbBcem He e cneundHued 3a OTO; B HroToHoBaTa Teopus Ha TPaBHTALHATA CHILO
MOraT [a ce MOJYy4YaT PEelleHHUs 3a radakTHKH, JABMXEIH C& CTPEMHTENHO eHA KbM
Apyra Iof OefCTBHETO Ha TSXHOTO B3AUMHO FPABHTAIMOHHO MPHBJIHYAHE, KAKTO H 3a
TaJlakTHKH, KOUTO CTPEMHTENHO Ceé OTHAje4aBaT e[lHA OT Jpyra KaTo pe3yaTaT oT
I'bPBOHAYANEH B3PHB, HO HE MOXeM [la OYAKBAME, Ye CPENHATA TaNaKTHKA NIPOCTO INe
BHCH HeNOJBHXHO B IpocTpaHceTBoTO.) C e 1a CTHMHE [10 CTaTHYHA BoesieHa, Aliinaiin
pelllaBa a NPOMEHH TEOPHATA CH, KATO BLBEXIA B YPABHEHWATA TAKLB 4JeH, XoHTo 6m
C'hb30aBajl Ha roJIeMH pasCTOAHHA Hello KaTo oTOIbCKBAIA CHJIA M KOHTO MO TaKbB
Hauuy 61 ypasBHOBecSBaJ NPHUBIHYAINATA CHJIA HA FpaBUTAUMATA. TO3M 4ieH BIJIFOYBA

. efHa cBo0oNHA KOHCTAHTA, KOATO B AMHuaiiHOBATA CTATHYHA KOCMONOTHS ONpenes

pasMepuTe HA BOEJIEHATA M 3aTOBA CTABA H3BECTHA KATO KOCMOJIOTHYHA KOHCTaHTA.

Tosa e 6o npes 1917 r. ITopann BoiiHaTa AlfHIaiin He e 3Haen, Ue aMepHKAHCKH
actposom Becto Cnalihep Beue e OTKpHIT IIPHU3HALY, Ue raJIaKTHKUTE (KAKTO MH HapHYaMe
cera) ce pasfAreaT efHa OT [ApYra, Taka-je BoejeHaTa B NeHCTBUTENHOCT HE € CTATHYHA,
a ce pasunipsisa. Cneq BOMHATA TOBa pasmIMpeHHe ¢ MOTBLPACHO, a CKOpPOCTTA MY €
usMepeHa oT Enyun Xp6ni, kolito e usnonspan Hosus 100-unvoB Teneckon Ha MayHT
Yuncwvy. ARHmalin H3passBa cbxkanesueTo cH, 3a0eTO C BbLBEKAAHETO HA
KocMoJiord4HaTa KOHCTAHTA € 3arpo3d] CBOHUTEe ypaBHEeHHA. Bbnpeku ToBA
BB3MOXKHOCTTA Ja CHILECTBYBA KOCMOJIOFMYHA KOHCTAHTA HE M3ue3Ba Taka JIECHO.

OT enna cTpaHa HsMa NMPUYHHA, NOPajl KOATO B AHHIIAHHOBATE YpaBHEHHS Ha
nojieTo Aa He GbAe BK/IIOYEHA KOCMOJOrMYHA KOHCTaHTA. AlimmaiinoBaTa Teopus e
NOCTpoeHa BbPXY OPUHIMIT 32 CHMETpPHS, KOWTO IJIacH, ue MPHPOIHNUTE 3aKOHK He TpaGsa
Jla 3aBHCAT OT OTNIPaBHATa CHCTEMA B MPOCTPAaHGTBOTO H BPEMETO, KOATO CE W3ION3BA
3a H3y4aBAHETO Ha Te3u 3aKOHM. Ho Herosara mppBOHawa/iHa TeopusA He e Hali-oBmaTa

TeopHA, KOATO Ce AoMycka OT TO3M MPUHUMNO 3a cumerpus. CuluecTBysa rojiam Gpoit,
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BB3MOXHH WICHOBE, KOMTO MOTAT Aa Ce BKJIovaT B IOJIEBHTE ypaBHex—mx, HO e(beKTI/ITG
OT TEC3H YICHOBE Ca HHUUIOXHHA Ha ACTPOHOMHYHH PAa3CTOAHHA W 3aTOBA CHOKOLRO MOraT

‘pa ce nperebperHaT. OCBEH TAX HMa CAMO GOMH WieH, KOMTO Moxe [a ce BKJIIOUH B

ARHIIAAHOBHTE ypaBHEHNS Ha moneTo, 6e3 na ce Hapymwasa QyHIAMEHTANHUAT NPHHIHAI
3a cumeTpusa Ha OTO, u kolito 6u Mrpan crmectseHa pons B ACTPOHOMHATA: TOBA €
WIEHET, BKIOYBAIL KOCMOJIOrHHHaTa koHcTanta. [Ipes 1915 r. Ajimmaitn ce phkoBosm
OT NpEATOJIOKERUETO, e ypaBHEHAATa HA NoJyeTo TpsGBa na ce u3bepaT Taxa, ue ma
6boaT BEIMOXKHO Half-npoctn. Ho omuTsr oT matexmure TpH YETRLPTH OT CTOJIETHETO
HH HaydHxa l1a He ce 10BEepsABaMe Ha TAKMBA NPe/INONOXKeH s ; OBMKHOBEHO YCTAHOBABAME,
e BCAKO YCIIOKHEHUE B HALIMTE TEOPHH, KOETO He € 3a0paHeHO OT HAKAKBA CHMETPHS
UM OT ApYr QyHOaMeHTAlleH NPUHUMI, HelCTBHTENHO ¢e MofBisa. Taka de He e
AOCTATBLYHO [a 3afBHM, ¥e [alleHa KOCMOJIOTHYHA KOHCTAaHTa € HEHYXHO YCJIOXKHEHHe.
TlpocToTaTa, KakTO W BCAKO [pyro Heio, Tpabea fa 6bae obacHeHa.

' B xBanTOBATA MeXaHHKAa NPoGNEMBT € NO-TeXBK. PasnuuHHTEe MOJNETA, KOHTO
obUTABAT HAINATA BCENleHA, PETLPNABAT NOCTOSHHH KBAHTOBH (UIYKTYALHHE, KOUTO
OTAABAT €HEPrUd Jlaxe HA HOMMHAJHO MPa3HOTO NPOCTPaHCTBO. Tasy eHeprus e
HabmoJaeMa caMo Ype3 HeHHHUTE IPAaBUTALMOHHY e(eKTH; BCEKH BUM eHEprus Ch3Lara
TPABMTALMOHHH TOJETa ¥ Ha CBOH pell BBLPXY eHeprusTa AefiCTBAT rpaBHTALMOHHUTE
NOJIETA, TAKA Ye CHEPrHsiTa; 3aIlLIBAIlA UAJOTO NPOCTPAHCTBO, GH MONIA CBIECTREHO

- Ja BANsAEe BBPXY pasllHpeHHeTO Ha BcelleHaTa. B neliCTBHTENHOCT HHe He MOXKEM oa

U3YMCJIAM SHEepruiTa Ha eauuuna obeM, NpousBekaaHa OT QIYKTYalMHTe; HAl-pOCTHTE
npubmkenus Napat OeskpaiiHa crolinoct. Ho NOpH npH pasyMHH NpeamofokeHHS 3a
TOBA Kak Aa CE& OTBPBEM OT BHCOKOUECTOTHHUTE (QUIYKTYaIlMM, KOMTO Ca OTTOBOPHH 3a
OesxpalHOCTTa, BaKyyMHaTa eHEPrus Ha eNHHHIA 06eM’ ce OKa3pa M3RBLHPETHO FONAMA:
TA € OKOJIO TPWJIHOH TPUJIHOH TPHINOH TPHJIMOH TPHJIHOH TPHJIMOH TPHIHOH TPHJIHOH
TPUJIHOH TPUJIHOH? MBTH MO-rojisMa, OTKOJKOTO & JOMycTHMO oT HabitonaeMaTa
CKOPOCT Ha pasiupsApaHe Ha BcejeHaTa. ToBa BEPOATHO € HAM-TOJIEMHAT HeyCIeX B
OljeHKaTA HA NOPALBKA HAa elHa BeMYyHHa, KOHTO MCTOPUATA HA HAYKATA MO3HABA.
Axo eHepruaTa Ha NPA3HOTO NPOCTPAHCTBO e IOJOXKHTENHA, TA Ch3/JaBa
TPaBUTALHOHHO OTOILCKBAHE MEXIY MHOrO pasfiajleveHH BeleCTBeHH YACTHIM - TOYHO
KA4KTO TOBAa C& OMNHCBA OT 4JieHAa ¢ KOCMOJIOTHYHATa KOHCTaHTa, koiiro npes 1917 r.
ARHIAlH npuGasa KbM ypaBHEHHATA Ha HojeTo. ClleJOBaTeIHO HA €HEpPrusTa,
I'bJDKAIlAa ce Ha KBaHTOBHTe (UIYKTYaunud, MOXeM [a IlejaMe KaTo Ha NPHHOC KbM
“I'bIHATA” KOCMOJIOPHYHA KOHCTAHTA; PA3LIMPEHUETO HA BCEJIEHATA CE ONpPEHess CaMo

OT Ta3d MbJIHA KOCMOJOTHYHA KOHCTAHTA, & He IOOTHEJHO OT KOCMOJIOTHYHATA
© kKOHcTaHTa B ypaBHeHuaTa Ha OTO wiu oT kBaHTOBaTa eHeprus Ha Bakyyma. Topa

OTKPHBA BB3MOXHOCTTA [BETe TPYIHOCTH ¢ KOCMOJIOrAYHATA KOHCTAHTA M © CHEPIUATA
Ha Bakyyma B3adMHO Ja ce xomnencupar. C Apyrd AyMH B AHHIMAfHOBHTE ypaBHEHHS
Ha TOJEeTO MOXe [a HMa ompuyamespd XKOCMONOIHYHA KOHCTAHTa, KOATO €IHHCTBEHO
KoMIeHcHpa eexTa OT OrpOMHATA BAKYyMHA eHeprus, Ob/iKaua ce Ha (UryKTyamuure.
Ho 3a pga cermacysame ¢ TOBa, KOETO 3HAEM 3a paslIHPEHMETO Ha BCesleHaTa, ITHIHATA
KOCMOJIOIHYHA KOHCTaHTa TpaAbBa [a e Taka MaJKa, He JBaTa wieHa B Heq Imle Tpsabea
a ce YHHUIOXABAT B3AHMHO ¢ TouHocT Ao 120-us sHak clep JeceTHYHATA 3aneTas.

¥ Ta npHnoMEIM, He B AMepHKAHCKATA B gpenckaTa cHetemu | Tpwinol = 1012 2 p aHmHHCKATA H HEMCKATA
(k1M xowro cme v mme) | Tpanuon = 1012, - Bea. npes. .
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Topa He e HEeu1o, KOeTo OuxMe KeJlajH Ja OCTaHe HeoOACcHEHO.

DU3MNUTE-TEOPETHLY OT FOJUHH C¢ OMHUTBAT Ja pasbepart Kak cTaBa KOMIEHCUPAHETO
B I'bTHATA KOCMONOTHYHA KOHCTAHTA, HO 3acera HamaT ybenurenHo obscHeHHe.
CTpyHHATa TeopHs, ako NPaBH Helo, TO €, Ye Bioumasa Hemara. OT MHOMOTO pasIHYHK
CTPYHHM TEOPHM BCSKa MOOTHENHO [JaBa pa3HYHA CTOHHOCT 3a I'BJHATA KOCMOJIOTHYHA
koHcTaHTa (BKJIIOUBalUa eEeKTHTE HAa BaKyyMHHTe KBaHTOBHM (UIYKTyalMH), HO B obumus
cjly4ait ToBa ca BCE H3BBHPEOHO rojieMi umcja. [IpH TonkoBa rojsiMa KOCMOJIOTHYHA
KOHCTaHTa npocTpaHcTsoTo OM 6HI0 [O TakaBa cTeleH 3aKpHUBEHO, Ye H300110 He 6u
HANOMHSJIO MIO3HATOTO TPUMEPHO MPOCTPAHCTBO HA EBKIMIOBAaTAa reoMeTpHs, B KOETO
KHBEEM. . b

Axo HUILO APYFro He yCIiee, HHe MOXEM [a C& OKaXxeM OTHOBO Mpef AHTPONHOTO
obsacHeHne. B equH WM APYr CMHCBHI MOXe Ja HMa MHOXECTBO Pa3jMYHH BCEJEHH -
BCAKA CBC CBOA CcOBCTBEHA CTOMHOCT HA KOCMOJIOPHYHATA KOHCTaHTa. AKO TOBa € Taka,
TOorasa eIWHCTBEHATa BCelieHa, B KoATo OuXMe MOMIHM Ja ce HaMHpaMe, € OHa3H, 3a
KOSITO NMBLAHATA. KOCMOJIOTHYHA KOHCTAHTA € HOCTATBYHO MaJika, 3a 04 IO3BOJH Ja
Bb3HMKHE U Ja eBOJIIOUpA XHUBOT. [1o-KOHKPETHO, aKO IbJIHATA KOCMOJIOTHYHA KOHCTAHTa
e roiiMa ¥ OTpHUATENRHa, BcejleHaTa OH NpeMHHABAJA Npe3 XXU3HEHUTE CH LUKJIM Ha
pasuiMpeHHe U CBHBaHe ApekajicHo 6bp30, 3a Ja ¥UMa BpeMe ha Bb3HHKHE xHBOT. OT
Apyra cTpaHa, ako MbJHATA KOCMOJIOTHYHA KOHCTAHTA € rojfiMa H IOJOXHTEJHa,
BcelleHaTa Lle ce paswlipsBa HeNPeKbCHATO, HO Ch3[JaBaHATA OT KOCMOJOTHYHATA
KOHCTaHTa cHJia Ha or0hnbckBaHe HAMA [a MO3BOJH B pPaHHATA BB3pacT Ha BCelleHaTa
MaTepHATa Ja Ce CKymvBa [0 rpaBHTALUOHEH ST ¥ 1A o6pasyBa ranaxTHKH ¥ 3Be30H,
TaKa "e HAMA Na HMA MACTO, KB[ETO fia C& PA3BHE KHBOT. BeposTHO BApHATa CTpYHHA
Teopus (aKo € caMo e[HA) & OHA3M, KOATO CTHIa JO IbJHA KOCMOJIOMMYHA KOHCTAHTA B
OTHOCHTEJIHO TECHUS| HHTEPBAJI OT MAJIKKM CTOHHOCTH, 38 KOHTO € Bb3MOXKHO OA BL3HHUKHE
KUBOT. ' _ ‘

Epno oT mo6onuTHATE CNEACTBUA OT MONOOHHM PA3CHLKJSHUA €, 9e HAMa NPHUHHA,
TIOpa/IH KOATO MBJIHATA KOCMONOTMYHA KOHCTAHTA TpAOBA Na € TOUHO paBHA Ha HyNa;
AHTPONHMAT NPUHLMN H3MCKBA CaMO T# Ja € NOCTAaThYHO MaliKa, 3a [a IO3BOMM fa ce
o0pasyBaT rajlakTHKHTe H Ja CBINECTBYBAT MUJNHApAR roaun#, HawucTuHa,
ACTPOHOMHYHUTE HabNOAEHUA NO eIHO BpeMe CHOBbPXAXa HAMeIH, ue MbLJHATA
KOCMOJIOTHYHA KOHCTaHTA HE € HYJNeBa, 4 MaJKa M MONOXKHUTENHA.

Enum oT Te3n HaMeUd ce [aBa OT H3BECTHHA KOCMOJIOTHYeH mpobiieM 3a “Nuncsalara
Maca”. Hali-ecTecTBeHATa CTOHHOCT 33 MACOBATA IMIETHOCT Ha BCejeHaTa (a ChLIO M
CTOMHOCTTA, KOATO Ce M3UCKBA OT MOMYNSPHHTE 3a JHEUIHO BPeMe KOCMOJOrHYHH
TEOPUH) & OHA3W IUIETHOCT, YMETO IPABHTALHOHHO NPHBIHYAHE e/{Ba-e[BAa I03BOJIABA
Ha BCeleHaTa HelpekbCcHATO Ja ce pasmiupasa. Ho Tasd mIETHOCT € okono mner 1o
JeceT [TETH .NIO-rojiiMa OT NPHHOCA B HEA Ha MACHTE HA TaNAKTHYHHTE Kyrope (KakTo
CTaBa fACHO OT H3C/EJBAHHATA HA NBUKEHHUATA HA TaJAKTHKHTE B Te3N KYNoBe).
JluncpamaTa Maca G Momia aa Gbe U TBMHA MaTepHs OT HAKAKBB BHM, HO HMa K OLIe
' eHa Bb3MOkHOCT. KakTo Bede Oeine kasaHo, e()eKTET Ha MONOKUTENHATA KOCMOJIOTHYHA
KOHCTAHTA € TOYHO CBIUMAT KATO TO3W HA DPABHOMEPHA W NMOCTOAHHA IUIBTHOCT Ha
SHEPrHATa, KOATO cHopel u3pecTHaTa AfHInaiiHoBa BPB3KA MEWIY Macara H eHepryaTa
¢ CKBHBAJIeHTHa Ha paBHOMEDHA H [OCTOSHHA IUIBTHOCT Ha MacaTta. ChefoBaTelHO
BB3MOXHO e nuncpamute 80 % - 90 % OT xocMHYHATA MIBTHOCT Ha MACATa Aa CE

i
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[OCTABAT HE OT HAKAKBLB BMA PEAjIHA MATEDHUS, a OT NOJOKKTEIHA IIHIHA KOCMOJIOTHIHA
KOHCTAHTA.

Topa He O3HAUABA, Ue HAMA PAIIMKA MEXIY peajiHa IJILTHOCT HAa MATEpHATa U
[ONOHTENHA IbJHA KOCMOJIOTHYHA KOHCTAHTA. BeeneHaTa ce pasmHpsBa, Taxa ue
KAKBATO W Ia € IUIBTHOCTTA Ha peajiHaTa MaTepus cera, T e Owjia MHOrO mo-rojisiMa B
MHHAJOTO. 3a pasjinka OT TOBa IbJIHATA KOCMOJIOFHYHA KOHCTAHTa He Ce& MEHH ©
BPEMETO, & CJIEOBATE/IHO MOCTOSHHA BbB BPEMETO € M eKBUBANCHTHATA Ha HEfl IUIETHOCT

Ha MaTepusaTa. KoJikoTo no-rongMa e mirsTHoCTTa Ha MRTCpHﬁTa, TONKOBA 1']0-6'1>p30 e

pasIIMpeHHEeTO HA BCENEHATa, TAKA Ye CKOPOCTTA Ha pa3sllUpsBaHe B MUHANOTO O
6uIa MHOrO [IO-roJIsiMa, AKO JUICBAIATA Maca e OOMKHOBEHA MaTepus, a He eekT Ha
KOCMOJIOTHYHATA KOHCTAHTA. ,
Jpyra MHOMKALH#, KOATO COYHM NO-KOHKPETHO KbM MOJOKHTEeNHa N'BJHA
KOCMOJIOTHYHA KOHCTAHTA, € CRbp3aHa ¢ OTHABHAWIHMA mpobiem 3a BB3pacTTa Ha
pcefieHaTa. B KOMBEHLMOHANHATE KOCMOJOTHYHA Teopun HalmonasayaTa cKOpocT Ha
pasiuMpsBAHE HA BCENEHATA MOXe [a Ce U3NON3BA, 32 I CE 3aKNIOUH, Ue BCeICHATa HMa
BE3pACT OT CefleM [0 ABAHAfEceT MHMIMApHa romuru. Ho BpapacTuTe Ha KBAGOBKIHATE
3BE3[HM KYNOBE B HAaluaTa rajakTHka oOMKHOBEHO ce OHEHABAT HA [BAHALECeT 1O
neTHageceT MHUIMAPOA FONUHH. Manusa, ve BoeJleHATA ¢ NO-MJapa OT CHABPKAWMHUTE Ce
B Hes KbIGOBMIHM 3Be3NHM KymoBe. 32 [ia H3jle3eM OT TO3H Napalokc, Hue e Tpadsa
[a MpHeMeM Hail-HMCKAaTa OLEHKA 33 BB3PACTTA HA KHIGOBHAHHTE 3BE3NHM KYNOBS M
HAWi-BHCOKATA OLEHKA 3a BL3pAcTTa Ha BceneHaTa. OT Hpyra. CTpaHa, KaKTO BHISIXME,
BBHBEXIAHETO HA MOJOXHTENHA KOCMOJOTHYHA KOHCTAHTAa HA MACTOTO Ha THMHATA
MaTepHs 6U MMaJlo 3a PesylTaT HAMAIABAHETO HA HAIATA ONEHKa 34 CKOPOCTTA HA
pasiIMpsBaHE HA BCENEHATA B MHHAJOTO, a CIENOBATE/IHO Me CTHIHEM [0 NMOBALIABAHE
Ha BB3PAacTTa HA BCEJIeHaTa, M3BEACHA OT BOAKA eHA CEralHa CKOPOCT Ha pasiUpABARe.
Taxa Hanpumep, aK0 KOCMOJNIOTHYHATA KOHCTaHTa AOmpUHAcHd 3a 90 % ot xocMHvIHATA
IUTBTHOCT Ha MacaTa, Torapa jaxe Hal-BUCOKHTE OLEGHKH 3a Ceralipata CKOpOCT Ha
pasmupsBade HA BoeJeHATa llie AABAT 33 BBIPACTTA ii egpHameceT BMECTO celeM
MAJHApLA TOAMHH, C KOETO e ce Npeofioiee MPOTHBOPETHETO C BB3PACTTA HA

KBIOOBHIHUTE 3BE3IHA KYIOBE.

TlonokUTenHA KOCMOIOrHYHA KOHCTAHTA, KOATO HompuHacs 3a 80 % - 90 % ot
ceraliHaTa KOCMHYECKa TJIBTHOCT Ha “Macarta’, ‘CrIOKOIiHO nonaga B rpaHUIHUTE,
[03BOJIABALLA CHIIECTBYBAHETO Ha XKHBOT. 3Haem, Ye KBa3apuTe, a BEPOATHO H
rANAKTHKATE ca 32I0YHAMM fa ce ofpasyBaT TolKkosa ckopo cief [onemus B3pHB, 1€
BCeNenaTa TOrapa € UMalla CaMo eJHA IecTa OT CeraillHus CH. pasMep; AeHCTBATENHO,
HHe BIKIAME CBETIHHA OT KBA3APUTE, HMATO ALIKHHA HA BBIHATA C€ € yBeJImiwia (r.e.
npeMecTuNa ce € KbM HepBEHHUA xpaif) wecTkpaTHO. [lo OHOBA BpeMe IIETHOCTTA Ha
MacaTa HA BCEJEHATA € Buna LIECT Ha TPeTa CTeleH, T.e. OKONO JBECTA NBTH NO-TrojliMa
OT CeraiiHaTa, TAKA Ye KOCMOJIOrHYHA KOHCTAHTA, ChOTBETCTBAILA Ha MACOBA ILTKTHOCT,
KOSITO & CaMo TET 0 AECeT I'ETH No-ToAMa OT ceeauinamd, 61 Moma ia He ¢ [OBJIANA
BBPXY mozasawHomo oBpasyBaHe HA FaNaKTHKH, IIpH BEC e fu npepoTBpaTHIA 0O~
K'bCHOTO ofpasypaHe Ha rajakTukd. ClenoBaTe/HO B Haii-rpy6o npubiikkeHye OHOBA,
x0eTo BuxMe MOTNH [a odakBaMe OT aHTPONHHTE choBpaxeHus, ¢ KOCMOIIOrH'HA
KOHCTAHTA, OCHIYPABALIA Ma:copa TUTETHOCT TeT [0 AeCeT IBTH NO-rojliMa OT CeratHaTa
KOCMMYeCcKa IUIETHOCT Ha MaTepHAaTa. ' ‘
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3a macTHe ToBa e BBAPOC, KOHTO (3a pasjiMka OT MOBeYeTo, oOCHAEHH B Ta3H Miasa)
Moxe 6Lp30 Oa ce WasCHY ¢ acTpoHOMHYHM Habmomenus. Kakto-Bumsxme, ckopocTTa
Ha pasiIdpsABaHe Ha BcelleHATa B MHHAJOTO 64 Ousa MHOro no-rojiiMa, axo Jiunceamara
Maca e CBbp3aHa ¢ OOUKHOBEHATA MaTepHd, a He ce IBbJKH Ha KOCMOJIOTHYHATa
KoHcTadTa. Tasn pasiika B CKOPOCTHATE Ha paslIHpABaHe BIlHsAe BBPXY FEOMETPHATA Ha
BeeJieHaTa M BBPXY TpaeKTOPHHUTE Ha CBETIMHHUTE JbYH M0 HAYMHM, KOUTO MOraT Ja
¢e perucTpupaTr oT actpodomuTe. (Hanpumep T4 6H usMeHmsia 6pos Ha pasbAreainnTe
Ce€ C pasIMYHH CKOPOCTH MaNlaKTHKH, KaKTO U YHCJOTO HA FAIAKTHYHHTE MPABHTALMOHHH
Jlelll} - rajlakTHKHMTE, YHUTO FPABHTALHOHHH MoJieTa H3KPHBABAT CBETJIHHATAa OT Iio-
laneyHH obeKTH HOCTATBYHO MHOrO, 3a Oa ce obpasysar kpaTHH ofpazn.) 3acera
HabMIONeHNATA He MO3ROJIABAT [a Ce HANPABAT OKOHYATEHH M3BOAH, HO C TE3H BBIpPOCH
AKTHBHO CE 3aHHMAaBaT HAKOJNKO ofcepBATODHH, Taka 4de B KpaiHa cMmeTka e Tpsalsa

Jfa ce NMOTBBPAON WIH Ja Ce OTXBLpINH HOCATa 3a KOCMOJIOTHYHA KOHCTAHTAa, HocTaBflia

80 % - 90 % oT cerammgaTa “mMacoBa” ILTBTHOCT Ha BcejeHaTa. TakaBa KOCMOJIOTHYHA
KOHCTAHTA € TOJIKORA JI0-MaJlka OT OYaKBaHHTE KATO PE3y]TaT OT KBAHTOBH (DIyKTyamuu
cToiHOCTH, Ye Ou Ouno TpyaHO ToBa Ja ce pa3bepe, ako He ce npuberse 00 aHTPONHH
cbhobpaxenns. Taka ye ako mogoGHA KOCMOJIOTHYHA KOHCTAaHTa Ce NOTBBPAM OT
HabnronenuATa, 61 GUIO pasyMHO [a 3aKJIOYHM, 4e HAalIeTo cOGCTBEHO CHUIECTBYBaHE
Hrpae CBIIECTBEHA PoJif B OOSCHEHHETO 3alUl0 BCEJIEHATA € TaKaBa, KaKBaTo €.
HapsasaMm ce ofaue ToBa aa e e Taka. Kato dusuk-teoperux Gux npemmoden na cMme
B CHCTOfHHE 1A MPaBUM TOMHH NpeAckasaHMsA, & He MBIIABH 3afBIEHUA, e ONpeneseHH
KOHCTaHTH TpAGpa na 6BOAT B HHTEPBAN OT CTOMHOCTH, KOMTO.ca MOBede WU MO-
Majiko GnaronpuATHH 3a kHBOTa. HanseaM ce, de CTPYHHATA TeOpHs HAHCTHHA LUe
OpefoCTaBH OCHOBA 32 OKOHYATEJNHa TEOpHA W Ue TasW TEOopHsA INe NpHTexaBa
AocCTarTbyHa npeackKaspaTe/lHa CHJa, 3a Ja € B ChCTOAHHE Ja Opennnme CTOﬁHOCTHTC
Ha BCHYKH NPHPOAHH KOHCTAHTH, BKJIIOUHMTEJHO ¥ HA KOCMOJIOTHYHATa KOHCTAHTA.
Bbhoemero ume nokaxe.
Bempnumennu Geaexku u npeBog om aHeAuticku; Muxawn bywes
(Steven Weinberg, ,Dreams of a Final Theory*, Vintage, London, 1993) &

3 nayunna donxiop ciex 3axpuBaneTo Ha npoexta 3a SSC:

llecmme emana na edun npoexm
Entycuasmm;

Pazouapopanue;

Tlanska;

Trpcene Ha BHHOBHHLM;
HaxaspaHe Ha HeBHHHY,

Houectn n Harpany 3a
HEYUaCTHUIHTE.
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Hamuar konkype na XX-Ti Bex !

3a naii-006sp npe6od na nybauxysanomo myk cmuxomeopenue Ha
edun naul Koaeza - Qusuk - abonamenm 3a cnucanuemo 3a 2000 200una!!
3a on3u, Koumo no3nae umemo Ha Mo3u Haw Koaeza, - AGOHAMEHM

3a “Ceemom na ¢gpusuxama” do xpasa na XX-mu eex!!!

Ynoreane:
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»A propos de I’ Ethique de Spinosa”

Combien j aime cet honnéte homme

Plus qu’avec mots ne puis le dire.

Pourtant crains qu’il ne reste seul

Avec son auréole rayonnante.
Un pauvre hére misérable,
Tu ne le conduis pas a la liberté,
L'Amor Dei le laisse froid,
La vie I’entraine avec violence.

L.es hauteurs ne lui apportent que le gel,

La raison pour lui est valeur sans saveur:

La propriété, la femme, I"honneur et la maison,

Voila ce qui Pemplit du haut jusques en bas,
[l te faut me pardonner avec bonté
Si je songe ici 4 Miinchhausen
Qui, unique en son genre, réussit
A se tirer hors du marécage, par sa propre
tresse.

Tu penses que son exemple nous montre

Cela méme que cette doctrine peut montrer aux hommes.

Ne te fie pas a |’apparence rassurante:

I faut étre né pour le sublime.

CrnvHosa - nofckaspa; GpeHCKUsIT e3MK - TIOIABEXKA,
,TO3M Hall Kojera® - He Npremalite ToBa MHOTO Ha CCPUOSHO.
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