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7 BbBE/IEHUE

3KOHHA OU3UKA AJUIATPA

ChIbpiKa B cebe cu 6a30BU 3HAHUSA
3a TbPBUYHUTE ITBPBOOCHOBU Ha ¢hu3u-
Kama Ha ¢yHoameHmanHume uacmu-
Yy W 3aKOHOMEPHOCTHTE IPU TEXHUTE
B3auMoJeicTBUs. ToBa NEMCTBUTEIHO €
€BOJIIOLIMOHEH MPOOUB B CBETOBHATA Ha-
yKa, KOSITO BCE OILIE C€ HaMUpa B CTaAUI
Ha W3CJIC/IBAHE ETOXAJHUTE OTKPUTHSA
or XX Bek. JlageHute 3HaHUS 3acsratr
ST CIEKTHP OT (DyHAAMEHTAIHU U WH-
TEpAUCIMIUTMHAPHU U3CIICIBAHUS B pas-
JMYHU HAY4YHU 00NacTu: oT pU3MKaTa Ha
€NIEMEHTAPHUTE YACTUIH 10 KOCMOJIOTHU-
ATa, B TOBA YKCJIO pa3KpHBalll yHUKAII-
Ha WH(OpMAaIKs 32 TBPBOOCHOBUTE Ha
¢du3MKara Ha HEYTPUHOTO U acTpodu3m-
Kara Ha eJIeMEHTAPHUTE YACTHUIIH.

KakBo mpexacrasmsBar ¢yHoamenmai-
Hume yacmuyu? OT KaKBO ca U3rpaJeHU
enemeHtapaure yacturm? Kak morar i1a
Obaat ynpapisiBanu? OT KbJIe Ce 3apax-
Jla ¥ KbJIe M34e3Ba BUAMMATa MaTepusi?
Bbpxy KakBO ca MOCTPOECHU 3aKOHUTE
Ha TPaBUTALIMOHHUTE B3aUMOICHCTBHS?
OT KaKBO ce CbCTOM ThbMHATa Marepusi?
Kak mMoxxe n1a ObJie Ch3IaJIcH KUB U HE
KUB 00ekT? HaunHuTE, 110 KOUTO MOXKE
Jla C€ OCUTYPH aBTOHOMHO CBHIIECTBY-
BaHE HAa YOBEUECTBOTO B €KCTPEMAaHH
KIIMMAaTUYHU YCJIOBUS, KaKTO Ha 3e-
MsaTa, Taka U B kocmoca? M3KOHHA
OU3UKA AJUIATPA naBa otroBop Ha
BCHYKH TE€3H, a © MHOTO JPYTH BHIIPOCH
U pa3zkpuBa (pyHIaMEHTaIHUTE OCHOBH
Ha E€JIEMEHTapHUTE YacTUIM U KOCMO-
JIOTHUSITA, KaTo II5J10.

brnaronapenune na M3KOHHA OU3MKA
AJUIATPA xou na e eKCIepUMEHTH
Morar na ObaaT u3uucieHu ¢ abco-
JIOTHA TOYHOCT, @ HE Ja Ce rajae H
npe/cKa3Ba, XBbPJSIHKU BUHATA BBPXY
HEeu3BeCTHUTE. B nHEmHO Bpeme ce
M3pa3X0/IBaT KOJOCAIHUA CPENICTBA 32
U3JPHKKATA HA Pa3IMYHH HAyYHOM3-
CJIEZIOBATEJICKU JIabOpaTopuu, B KO-
UTO C TIOMOIITa Ha CKBIIOCTPYBAIIO
o0opy/IBaHE U KOHCYMaTHUBU YUYEHUTE
Ce ONMUTBAT JIa Ch3IaJaT onpeoeieHu

ycaosusi, 3a J1a IPOBEPAT CBOUTE 00-
2a0Ku, Na TpoBenaT HaOMIONEHUs, Aa
MOTBBPAAT CBOUTE MPEIINOIOKEHUS U
Jla U3BEaT ChOTBETHUTE (POPMYIIH... C
TexHUTe norpemwHocty. Ho uaMensii-
KM yCJIOBUSATA, 1€ C€ U3MEHSAT U MHO-
ro Apyru Hema. Equn npoct npumep.
B HOpMmanHu ycnoBus AecTuiMpaHara
BOJIa UMa CBOICTBATa Ha JAHEJNEKTPUK
(BemIecTBO, KOETO MPAKTHYECKU He
MPOBEX/JIa €JIEKTPUUYECKH TOK). A TO
BpEME Ha CABHYE80 3AMbMHEHUE CE
IBPKU KaTO ENEKTPOJNUT (BEIIECTBO
MPOBEXKAANIO EJIEKTPUYECKH  TOK).
N3MmeHsaT ce ycioBusaTa — NpOMEHs ce
u pesynraral

3ano3HaBaiiku ce ¢ pa3deTHUTe Talbiu-
IIM, yKa3Ballld Ha HETOYHOCTHTE (3d0e-
JIeIHCKA: BUNC NO HAMAMBK 8 Q0KIA0Q)
MOXe J1a ce paz0epe, KOJIKO eleMeHTap-
HU TPEIIKU Ce JIOIyCKaT B HayKara Mpu
nomoOeH pox HaOMIONCHUS, KakBU ca
TPELIKUTE B CKBIIO CTPYBAIIHUTE EKCIIe-
PUMEHTAJIHU W3CJIEIBAaHUS U JIEKOTara,
C KOATO MoOrar Ja ObJar OTCTpaHEHH,
KOTaTo YOBEK B3MMa 32 OCHOBA 3HAHUS-
ta mnokenu B UBKOHHA ®U3UMKA
AJUUIATPA. 3amio e HyXHO Aa ce u3-
TpaXaaT ChbOPBKEHHsS] KAaTo TOJEeMHUS
aJIpOHEH KoJlaiiiep, ako JOpU U OOUK-
HOBCHHSI YUCHUK 3HACHKU OCHOBUTE Ha
N3KOHHATA ®OU3UKA AJUIATPA
Ha CBOA TaOJIET MOYKE Ja M3YMCIHU C al-
COJNIOTHA TOYHOCT B3aUMOJICHCTBHETO
Ha eJIeMEHTapHHUTE YaCTHIIU 8 KaKeu 0d
e ycnosus? bu G0 MHOTO MO-XyMaHHO
BCUUKHU TE€3H OTPOMHH CPEIICTBA, KOHTO
JTHEC Ce W3Pa3XofBaT 3a CKBIIOCTpPYBa-
11 U3CTeBaHus Aa ObJaT HACOUCHHU 3a
peaHa MOMOIIl Ha HYX/IaeIIUTe Ce, OIIe
MoBeUe 3HACHKH KOJIKO MHOTO XOpa B
HAIllU JHU Ca MPUHYJCHU Jia ChIIECTBY-
BaT Ha rPaHMIIATA HA OICTISIBAHETO.

bnaronapenne na M3KOHHA ®U3U-
KA AJIJIATPA 4JoBeuecTBOTO MOKE Jia
M3BBPIIH €BOIIOIMOHEH CKOK B HayKaTa,
THI Karo (pu3mMKaTa ce HaMupa B OCHO-
Bara Ha ectecTtBo3Hanuero. MSKOHHA



DOU3UKA AJIJIATPA no3BoisBa aa ce
MPOBE/IaT KAuYeCTBCHO HOBH W3CJIC/IBA-
HUS U J1a Ce U3BBPIIBAT OTKPUTHS B pa3-
JMYHA HAyYHH OOJNAcTH, Ja ce OChIIe-
CTBABAT M3KIIIOYUTCIIHO TOYHHU pPa3vyCTH
MpaKTUYecKH, 0e3 Ja ce H3pa3xoaBar
cpencTBa. be3ycioBHO, Te3U €BOJIOIH-
OHHU 3HaHUA JaBaT BB3MOXHOCTTaA Ka-
YECTBEHO W M0 €UH HOB HAYMH Jia Ce
pa3BHBAT KOM JIa € HAyYHH TUCIUTUTNHH,
Jla Ce M3BBPILAT TPaHIM03HHA IPOOUBHU B
KBaHTOBaTa (pu3MKa, reo(husnka, acTpo-
¢usuka u T.H. V3ciieBanusTa B Te3H Ha-
YYHU 00JIaCTH, OMTUPAIIH CE HA OCHOBH-
te Ha UBKOHHA ®U3UKA AJUUTATPA
Beue MOKa3BaT MOTPECaBallly Pe3yJITaTH,
B TOBa YHCIIO U B c(epara Ha HOBUTE
TEXHOJIOTMH TIO3BOJISBAIMA TPOU3BOJI-
CTBOTO Ha HeW34epriaeMa CHEeprHsl.

3uanusara uznoxxenu 8 USKOHHA ®U-
3UKA AJIJIATPA nmaBar nocThI J0 He-
n34YeprnaeMy U3TOYHUIIM HA EHepPIus, KO-
SITO TIPUCHCTBA HABCSIKB/IC B TOBA YHCIIO
Y B KOCMHUYECKOTO TpocTpaHcTBO. ToBa
€ Hewsuepriaema eHeprus, Onaromape-
HUE, Ha KOSITO ca 00pa3yBaHU €JIEMEH-
TapHUTE YaCTHUIM W OnaromapeHue, Ha
KOSITO C€ CIy4YBa TSIXHOTO JIBUKEHUE U
B3aUMOJIEHCTBHE. YMEHHETO [1a CE H3-
BJIMYa EHEPrus OT TpaHC(hOopMaIIUsATa Ha
€IHO CHCTOSIHME B JPYro OTKpUBA HOB,
Oe3omaceH W JIECHOAOCTBIIEH 3a BCEKU
YOBEK M3TOYHHK HA aITEPHATHBHA EHEP-
rus. [ToreHmana Ha qaneHus HeU3uep-
TaeM U3TOYHUK € OTPOMEH, TOH € 3HAYH-
TEJIHO IT0-TOJISIM, CTaOMIICH U Oe30IaceH
oT moTeHnpana Ha CIbHLETO WIN T€0-
TepMaJiHaTa eHeprus. Hemo moBede,
MIPU W3MOJ3BAHETO HA TO3U HM3TOYHHK
0TIa/ia HeoOXOIMMOCTTA OT ChXPaHEHH-
€TO Ha M3JIMIITHATA SHePTUsl, KAKTO U He-
MIPEKbCHATOTO W TO/IaBaHE Ha MOTpeOu-
tenst. Ta HamM Ta3u eHeprus ce HamHpa
HAaBCSKBIEC, T MOKE Ja CTaHE JOCThITHA
TYK M Cera 3a BCEKU YOBEK, MPU KaKBU
Jla € yCIOBUSA: KaKToO Ha 3eMATa, Taka u
B KOCMOCA.

ToBa O€3yCIOBHO M€ MPOMEHH H3LISIIO
Ka4eCTBOTO Ha KMBOTA Ha YOBEIIIKATA I1H-
BUIM3ALUS. ATOMHUTE TIEHTPAIH IIIE 13-
Ye3HaT MOPaa CBOSATa HEE(EKTUBHOCT.

Hedra, razra u apyrure u3BecTHU B Ha-
CTOSIILIUSI MOMEHT €HEPIrUHN U3TOUHHIIN
e U3ryOsiT CBOSITa aKTyaJHOCT BCIIE/I-
CTBHE BUCOKHTE Pa3Xo/y 3a TSIXHOTO JI0-
OuBaHEe, ChXpaHEHUE, OTPAaHIMUYCHOTO UM
KOJIMYECTBO U BPE/IUTE, KOUTO HAHACST Ha
ekonorusita. M3non3Banero Ha Henzuep-
MaeMusi U3TOYHUK Ha EHEePrus 1e T0BEIe
HE caMO J0 ChKpallaBaHE HA BPEIHUTE
eMHCHM M3XBBPJIIHM B arMocdgepara,
a U JI0 YTHIU3alKsl Ha LENU MPOU3BOJI-
CTBEHM LIMKJIU MOPAJN OTKPUBALIUTE CE
HOBHU TMEPCHEKTUBU U Ka4e€CTBEHO HOBU
BB3MOKHOCTH 32 TTOJTy4aBaHe Ha HEOOXO-

JUMUTEC JKUBOTO NTOAABPIKAIIU ITPOAYKTH.

[lpen dYoBeuecTBOTO ImE C€ pasKpue
BB3MOKHOCTTa 3a (popmupane Ha aO-
COJIFOTHO HOB HA4YMH Ha JKHUBOT, B KOWTO
Ie W34YE3HAT TIOHATHS, Karo HYXKIaTa,
1a/1a, HEOOXOMMOCTTA OT TEXBK M H3-
MopuTeneH (U3HYECKU TPy CBbpP3aH
¢ 00e3rmeuaBaHeT0 Ha YKH3HEHOHEO0XO-
JIMIMHUTE TIPOIOBOJICTBHSL. XOopara Ine ce
cnoOuAT ¢ rmoseue cBoboaHO Bpeme. [lo-
TpeOUTEIICKHS Ta3ap IIe U3Ue3HE MOPaIn
CBOSITA HEAJEKBATHOCT, T4 HAJIM KOS /14 €
BEIIl, KATO XpaHara, IPEXHTE, HKUINIIATA,
KOJIUTE YOBEK IIIC € B ChCTOSIHUE JIa TIPO-
M3BEJE CAMOCTOSATENIHO, Oe3IIaTHO U B
HE0OXOIMMOTO KoT4YecTBO. B Te3u ycio-
BUSI € Bb3MOXKEH Kau4eCTBEHO HOB TPEXOJT
Ha [MBIJIA3AIMSTA B PYCIIOTO HA JTyXOB-
HOTO CaMOpPa3BHUTHE, MAIIAOHOTO HAYYHO
MMO3HAHKE Ha cBeTa U camus cede cu. Ho
CBIIIECTBYBA M OIMACHOCTTA OT M3MOJI3Ba-
HETO Ha TE3M OTKPUTHS 3a €TOMCTUYHHU
tien. KakTo HU € U3BECTHO, spedume i
nonzume om Koe 0a e enoxaiHo OMmKpu-
mue 3a8Ucsm om Mupo2neoa Ha OoIUUH-
CMBOMO X0pa: e2oucmuynus (nompeou-
MeNCKU) Wik OYX08HO Cb3UOAMETHUA.

Bcndko B TO3M CBST € U3rpasIeHo OT elle-
MEHTApHU YacTULM. A KOraro CTaHar
JIOCTBIIHU 3HAHUSATA 32 TEXHUSI CTPOEK
U TEXHUs KOHTpPOJ, TOraBa ILE CTaHe
Bb3MO)KHO CbH3/1aBaHETO HA KaKbB Ja €
JKUB WJIM HE JKUB OOEKT, Ja ce KOIupa
WJIY KJIOHHPA (B TOBA YUCIIO J1a CE Ch3/1a-
BaT (DEHOTUITHM M T'EHETHYECKH HICH-
TUYHU OPraHu3MH), C APYrd JyMH Ja
ce BB3IIPOM3BEXKAA HYKHOTO KaueCTBO
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Fig.1 (4) Wild-
type fly. (B,C) Flies
[synl, syn2] were
synthesized from the
WT fly.

@omo 1. (A) Aposo-
¢una om ous mun
[WT], usnonzeana
Kamo OCHOB8A 3d CUH-
mesa Ha HOBU MYWUY-

xku [synl, syn2] (B,C).

U KOJIMYECTBO, KOJKOTO ITbTH € HEOOXO-
mMo. JIHec, OnmaronapeHne Ha 3HaHHATA
na ISKOHHA ®U3UKA AJIJIATPA, ce
TIPOBEX/IAT HAYYHH U3CJIC/IBAHKS B MHOTO
HAIpaBJICHUs, B TOBA YUCIIO M B 00J1acT-
Ta HA HAM-HOBHTE OMOTEXHOJOIMH, KOU-
TO IO3BOJISIBAT Ja C€ CH3/1a/IaT Pa3IMIHU
JKMBU OpPraHM3MHM, OMJIO TO JpeOHU JBY-
KPWJIK HACCKOMH, JIa PEYeM MYIIIHIIATa,
WIK €Apy TPHOHAUYHH >KUBOTHHU. A Tep-
CITEKTHBHTE 32 BB3MOKHOTO MM ITOI00psI-
BAHE U JIOPU Ch3/1aBAHETO HA CHBBPIIICHO
HOBH OPTaHW3MH C HY)KHUTE XapaKTepH-
CTHKH U CBOKMCTBA ca ChBCEM OJIN30.

besycnoBHO TOBa € €]HO OT IVIAaBHUTE Ha-
TIPaBJICHUS] HA HAyYHOTEXHUIECKHUS TIPO-
rpec, KOeTo IIe CrocoOCcTBa 3a ycKope-
HOTO pa3pelaBaHe Ha MHOTO IpooieMu,
HampuMep B 00JacTTa Ha CHAOISIBAHETO
C XpaHUTEIHHU TPOJOBOJICTBUS, TOIO-
OpsIBAHETO HA EKOJIOTHATA, TIOBUINIABAHE
Ka4eCTBOTO Ha MEUIIMHATA U MEIUIIIH-
CKoTO o0OciyxBaHe. brmaromapenue Ha
Hali-HOBUTE OWOTEXHOJIOTUH, OCHOBAHH
Ha UBKOHHATA OU3UKA AJUIATPA,
MEJIMIHATA MOXKE JIa C€ TIPEBBPHE B TOU-
Ha Hayka. [Ipu ToBa ¢ To4HO pazOupaHe
MIPOIIECUTE TIPOM3TUYAINN B YOBEIIIKHUS
OpraHM3bM, HE CaMO Ha HHBOTO Ha MO-
JIEKYJISIPHATE M TEHETUYECKU IPOLIECH,
HO W Ha HMBOTO HAa B3aWMOBpPH3Ka Ha
eNieMEHTapHUTEe YacTHIU. B HacTosms
MOMEHT pa3pabOTKUTE Ha YYCHUTE OT
MesxayHapoIHO OOIIECTBEHO JBHKE-
nue ,,AJIJTIATPA* noka3Bar, ye ynbmka-
BaHETO Ha YOBEIIKHUS KUBOT OTBB]] BU-
JIOBUSI TIpeJIeNT € — a0COMI0THA PEaTHOCT.

B nepcnexktua M3KOHHA ®U3NKA
AJUIATPA e HarrbiiHO criocoOHa 1a et
I00ATHUTE TPOOIEMU CBBP3aHH C OCH-
TYpsIBAHETO HAa YOBEUECTBOTO HE CaMO C
KUCJIOPOZl ¥ IPYTY XUMHUYECKU eJIeMEH-
TH, HO U C MPOJIOBOJICTBHS, KAaTO YKCTa-
Ta BOJA, HE3aBUCUMO OT KIMMATUYHHUTE
yCJIOBHUS Ha 3eMsTa WIH JIpyra IUIAHeTa,
TMOJIE3HUTE HW3KOMAEMH, CEJICKOCTOIaH-
CKOTO ¥ TPOMHIIUICHOTO IPOW3BOJCTBA
U T.H. [lomyyaBaHeTo OT eleMEHTapHUTE
YacTULIM Ha Oe3IiaTHa BUCOKOKAaYeCTBe-
Ha CypOBHHAa B HEOOXOIUMHTE KOJIH-
YecTBa, YHCTa BOJA, BB3IyXa U MHOTO
JPYyTH Il HalpaBU YOBEUIKUS KUBOT

MHOIO [10-Ka4€CTBEH, ITBJIHOLIEHEH U 1€
OCUTYPH BCUYKO HEOOXOMMO 3a JOCTOM-
HOTO YOBEIIKO cChllecTByBaHe. Hermio
MOBeYe, TOBA IIIeé OCBOOOIM XOpara OT
HEOOXOAMMOCTTA J1a YIPAXKHABAT TEXBK
(br3UYecKH TpyJ, IIe aJie Bb3MOKHOCT
3a OIla3BaHE Ha OKOJIHATa cpela TPaHC-
(hopMupaiiKi WK M3LSUIO MTPEMaXBaANKH
MHOKECTBO IPOMMIIUIEHN TIPOU3BO/ICTBA
U CBBP3aHUTE C TAX MPOOJIEMH, KaKTO
Bb3CTAaHOBABAHETO M YMHO)KAaBAHETO Ha
6orarcTBara Ha ¢opara u payHara.

Hsima 1a Ma HEoOXOIMMOCT Harpumep
OT W3IOJI3BAHETO HA OIPOMHH KOJIHYE-
CTBA 3€MEJIEICKH 3eMH 3a OTIVICXKIAHETO
Ha IIIEHHNIA, a TTOCJIE CHIATa Ta3u IIIe-
HHUIIA 13 ObJe MojiaraHa Ha I[UT IUKBIT
OT Pa3JIMYHA XUMHYECKH MPOIIECH, 3a JIa
Ce MOJTYYH TOJICH 332 KOHCYMAIIUS XPaHH-
TEJICH MPOIYKT. Ta HaJIM TO3U ChILHS BKY-
CCH, TOJIC3CH 3a OpPraHu3Ma, MCTHHCKH
XJISI0 ¢ HY>)KHHUTE Ka4eCTBa U B JKEJIAHOTO
KOJIMYECTBO MOXKE J]a C€ MONMy4r Oriaro-
JIapeHre KOHTPOJIa HaJ €JICMCHTAPHHTE
yactuny. Hsima 1a mma HeoOXommuMoCT
OT OTIIEKIAHETO HA YKMBOTHU M TAXHO-
TO yOMBaHe, 3a MMOJTyYaBaHETO Ha BKYCHHU
MecHH u3zenus. Hamm Bcudko € cherase-
HO OT €JIEMEHTapHU YaCTUIM U 3HACHKHU
TEXHUTE KOMOMHALINK M 3aKOHM Ha B3aH-
MOJICHCTBHE € BE3MOXKHO HE CaMO Jia Ce
Ch3/IaJic TOTOB MPOMYKT (TIPUTEKABAILL
HY)KHOTO KaueCTBO M KOJMYECTBO IIO-
JIE3HU CBOMCTBA), HO M ONarofapeHue Ha
KOHKpPETHA Iporpama /ia 0b/1e My ITUTLIH-
LIPaH B HYXXHOTO KOJIMYECTBO. M3mos-
BallKi TE3W 3HAHWS, YTWIM3UPAHETO HA
BCHUYKH OTIIAIbIIM 0€3 KaKBaTo M Ja OMJIO
Bpezia 3a prpo/IaTa CTaBa PeaHOCT.

[Ipy BAHOLIEHHOTO M YCKOPEHO pa3-
putne Ha M3KOHHATA ®U3UKA
AJIJTIATPA 11e ce 0TBOpH Bb3MOKHOCT-
Ta B KpaTKu CPOKOBE Ja CE€ peliar pe-
JIAIIA JKHU3HCHOBAKHU 3aJaud Kacacliu
YOBEUECTBOTO, HE CaMO B 00JacTTa Ha
HMHOBAIIMOHHATa €HEPreTUKa, U JKU3HE-
HO HEOOXOAWMUTE IMPOIOBOJICTBUS, HO
“ B 00/acTTa Ha KIMMATUYHOTO I'eO-
WHXeHepcTBO. Ha nmHemen neH 4oBe-
YECTBOTO MMa PEaJieH IIaHC Ja OIeliee
B YCJIOBUSTA HA TIOOATHU KITUMATHYHU
MIPOMEHU, KOUTO 3a ChKaJICHUE ca He-



n30exH B OMM3KUTE necerwierusa. B
oOmacTra Ha KIMMAaTHYHOTO TEOMHIKE-
HEPCTBO BEU€ Ca TMPOBEACHHU penuIia
YCHEIIHN HAy4YHH W3cieaBaHus. Paz-
paboTeHH ca HOBU HAIIPABIICHUS, OCHO-
BaBani ce Ha M3KOHHA OU3UKA
AJIUIATPA. Haii-HoBuTE pa3paboTKu
B o0ylacTTa Ha KJIIMMATHYHUS TCOMHKE-
HEPUHT Pa3TBApAT IMUPOKO BH3MOXKHO-
CTUTE W TEPCINEKTUBUTE 33 1O HATATh-
[IHA HAyYHO-Pa3BOWHA JACHHOCT B Ta3u
nocoka. Te Mo3BoJsiBaT MPOBEXKIAHETO
Ha MOHUTOPHWHT Ha KIIMMAaTUIHUTE TIPO-
IIeCH U OlarofjapeHre MHOTO(AKTOPHUS
aHaIIM3 Jla Ce OMpEeIeNd TOYHO XO/a Ha
€IVH WIH JIPYT TMPOLIEC, A C€ OTKPHUST
NPUPOIHUTE KOMIICHCATOPHUTE MeXa-
HH3MHU U JIa C€ aKTUBUPAT HEOOXOIMMHUTE
JIOKQJTHU WK OOIIO aJalTUBHU BB3/ICH-
CTBWSI C IIEJ1 IIPOMSIHA HA KIIMMATHIHUTE
YCIOBHS (3abenedcka: 3a no-noopoona
unghopmayus eudicme 0oknaoa ,,3a npo-
Onemume u nociedcmsausama om 2100a.-
HUme KAUMamuyHu npoMeHy Ha 3emama
u eghexmuerume mMemoou 3a peulasane
Ha OaldeHume npobnemu”, pasnono-
JiceH Ha ouyuanHama cmpasuya Ha
Medxcoynapoonomo obwecmseno 08u-
arcenue ,,AJIJTATPA“ http://allatra.org/
ru/reports/o-problemah-i-posledstvijah-
globalnogo-izmenenija-klimata-na-
zemle ).

Kakto e u3BecTHO, abCONIOTHO BCUYKU
ChBPEMEHHHU TEXHOJIOTUM ce Oa3upar Ha
(yHIAMEHTAJIHUTE HAyYHH H3CIIeBa-
HMS M IVIaBHA poJs TyK Mrpae (pu3uKa-
Ta. YUeHHUTe C TpeBora OTOeNsI3BaT, ue
3a nocneauute 50 roavHU B CBETA HE €
UMAJIO eTOXaJIHU OTKPUTHsI B 00IacTTa
Ha ecTecTBeHHUTe Hayku. [ 3a ToBa nma
MHOTO TIPUYMHH, HO OCHOBHATA CE KpHE B
MHTEH3UBHOTO Pa3BUTHE Ha MOTPEOUTEN-
ckoTo obrmecTBo. M ToBa BKIIIOUBA B ceOe
CH MHOTO aceKTH, 3aMouBaiiKu OT (op-
MHpPAHETO B MO-TOJIIMATA YacT OT Xopara
HAa ErOMCTUYHMS MUPOIVIE, BJIOIIABAHE
Ka4eCTBOTO HAa ChBPEMEHHOTO 00pa3oBa-
HME M 3aBBbPIUBANKK C TPUHYKIaBaHE-
TO Ha MHOTO CTPaHH J1a CBILECTBYBAT Ha
rpaHHLiaTa Ha MKOHOMUYECKHS U TIOJH-
THUUYECKH Komarc. M uecrto, BciencTBue
OT TIOCJIEHOTO, HSIKOM IIbp’KaBHM C€ 3a-

HHMMaBaT ¢ 0aHaJHa MOJUTHYECKA MOKa3-
HOCT U UMUTAIIMS HA PEATHU JCUCTBUS U
,,YCIIEXH"“, KOUTO HE OTpakaBaT peajiHara
JIENCTBUTENHOCT. HechbMHEHO Ta3u cUTy-
arys ce OTpa3siBa M Ha TaKkaBa BayKHA 3a
YOBEUECTBOTO HAy4YHA 0OJIACT, KAKTO KOC-
MHYCCKHUTE U3CIICABAHMS.

Ha nuemen neH BomemuTe KOCMHYe-
CKU JIbpPKaBH, KOUTO JO CKOpPO CE SIBSi-
Baxa IIbPBOOTKPHUBATEIM Ha KOCMOCA,
HE Morar JOpH Jia TIOBTOPST CBOWTE
MUHAJIM TPAHIUO3HU YCIIEXU C JABHOCT
50 u noBeue rogunu. Cera uU3ydaBaHe-
TO Ha KOCMOCA B MO-TOJSIMAara CH 4acT
ce orpaHuyaBa ¢ Oe3MHJIOTHU IOJIETH B
ONM3KOTO KOCMHYECKOTO MPOCTPAHCTRBO.
A To-TroJIsIMara 4act OT MUJIOTHPYEMHTE
MOJIETH, KaKTO U TpPEeAHu C€ W3BBPIIBAT
€IMHCTBEHO B MPEIeIUTe Ha TepMoche-
para (Ha BucounHa He moBeue oT 400
KM OT TIOBBPXHOCTTA Ha 3eMsTa, TOSCT
B HH3Ka OKOJIO36€MHA OpOHMTa), Thil KaTo
ChbBpEMEHHATa Hayka BCE OIlle HE € Ha-
Mepuiia CrocoOM 3a 3amuTa Ha YoBe-
Ka OT KocMuYeckara paguanus. MHoOro
JPYTH OT CETalTHUTE TPOOJIeMH Ha KOC-
MOHABTHKaTa OCTaBaT BCE OILIE HEpelle-
HU, 3al04YBaiiku OT (yHIaMEHTAITHHUTE
W3CJICIBAHUS B TEXHOJIOTUIHATA 00IacT
Y 3aBBPIIBANKA C YUCTO MPUIOKHUTE.
ChimTe Te3W KOCMOHABTH BCE TakKa Ce
HYXKAaAT OT MonoOpsiBAHE HAa XWUTHEH-
HUTE YCJIOBUS U PEIUIla €IeMEHTapHU
OWTOBHU BBIIPOCH I10 PEOMBAHETO UM Ha
KocMHYecKkara ctaHius. VmkeHepure u
70 JIeH-JHEIIeH He MOTraT Ja Ch3ajar
MepajHs MallMHa M JIOCTaThbYHO Mpak-
TUYEH AYII 32 KOCMUYECKUTE Kopabu. B
ycloBUATa Ha OE3TEINIOBHOCT Tedaliara
BOJla OCTaBa BCE Taka MpoOJieMHa, OT-
YUTAWKA YyBCTBHUTEIHOTO EIIEKTPOHHO
obopynBaHe Ha 6opJa Ha KOCMUYecKara
craHms. Xopara Bce OIe He Morar Ja
KHUBESIT aBTOHOMHO B KOCMOCA, Thil KaTo
Ce HYXJIasAT OT MOCTOSHHO TOIThJIBAaHE
CbC CBEXXM XPaHWUTEJIHU 3aracu, BOJA,
BB3/IyX, PE3EPBHH YaCTH U T.H.

N3KOHHA ®U3UKA AJUJIATPA e
CIOCOOHA J1a pa3pery He caMo Ja/ICHHU-
Te mpoOnemu. ToBa € Hayka, KOATO IIE
JIOBENIE 710 EBOJIOIMOHHU KOCMHYECKH
pOOUBH, TS IMa OTPOMEH TIOTEHIIHANT 32

Joknao ,,3a npobnemume
U NOCLEOCMBUSMA O
2n06anHume KiuMamuyHu
npomenu Ha 3emsima u
eexmuerume memoou
3a pewiasane Ha
Odaderume npobremu .

A HA 3EMJIE

ITTOBAJIBHO

C doknada moxceme da
ce 3anosHaeme Ha adpec:
http://allatra.org/bg/
reports/o-problemah-
i-posledstvijah-
globalnogo-izmenenija-
klimata-na-zemle
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,,Tosa, koemo ce e
CMpy8ano Hegvbo-
opazumo 6 npoov-
JIDICEHUe HA BeKOge,
Koemo eyepa e

ouno camo opwv3Ka
Meuma, OHec cmasa
peannocm, a ympe —
cevpuier paxm

C.I1.Koponvos

,, Hue nuxoea ne
JHcUBeeM 8 HaCMOosiuyLsL
MOMEHM, NOCMOSIHHO
sumaem 6 bvoeuemo u
bwvp3ame mo oa ce ciy-
Y, 6ce eOHO 30KbCHAB,
WU NbK CU CHOMHSIME
MUHANIOMO U e ONUM-
same 0a 20 BbPHEM,
caKauL Cu e MmpwveHalo
mewvpoe paro. Ilo-
paou Hawama Hepasz-
ymMHOCI Oyorcoaem
8b6 BPEMEMO, KOEMOo
He HU NPUHAOedlCU,
npenedpe2ealiku mosa
COUHCMBEHOMO, KOEmo
HU e 0adeHo *".

bnes Iackan

,, Koeamo ovporcuiu 6
pvyeme cu yHU8epca.-
HUme Kuovose (3Ha-
HUAMA 30 OCHOBHUME
eleMeHmapHu 4acmu-
yu), moeasa mooiceul
0a omKpueut 8csKd
epama (Ha MUKpo u
Maxpoxocmoca) *.

MIPOBEXKIAHETO HA HOBH H3CJICABAHUS U
OTKPUBAHETO HA HOBU HAYYHH HAIpaBIIe-
Hus. 3HanusTa, kouto Hocu M3KOHHA
OU3BUKA AJIJIATPA paBar npuHUuUN-
HO HOBO OCh3HABAHE HA BBIIPOCHU KATO:
,,Ha KakBo MoxxkeM n1a jgetum?*, ,, Koo
Jlajied MOJKeM Jia cTuraem?®, ,.B kakBu
YCIIOBHS J1a C€ OCBINECTBSIBA JICTEHETO
M KaK Ja ce Ch3/aJie M3KYCTBEHA Ipa-
BUTAIWSI, ONM3Ka 70 3€MHUTE YCIIOBHS
Ha Oop/a Ha KOCMHYECKHUTE Kopabu?*,
,,KaK 4O0BEeK MOJKE J1a )KUBEE aBTOHOMHO
B KocMoca?®, , Kak /1a ce 3almTu Kopa-
0a or Kocmuueckara paguanus’?. Te3u
3HAHUS CBIIO TaKa HU JaBaT Bb3MOXK-
HOCTTa JIa pa3depeM CMHChIIa Ha caMa-
ta Bcenena, KosITO ce sIBSIBa €CTECTBCHA
,,JJA00paTopus™ Ha eIEMEHTAPHUTE Ya-
CTHIIM ¥ TIO3BOJISIBA MPOBEXKIAHETO HA
,»€KCIIEPUMEHTHUTE " B YCIIOBHSI HEAOCTh-
IIHU Ha 3eMsTa.

MN3KOHHA ©®U3UKA AJIJIATPA
HU JlaBa MO 3aJbJI00YEHO pazOupaHe
3a TpoM3XoJa M eBOJIoNMATa Ha Bce-
neHara. T pa3kpuBa HOBU KJIIOHOBE B

o0nacTTa Ha KOCMOJIOTHSTA, KBAHTOBA-
Ta (U3MKa, KOCMHYECKara OWOJIOTHS,
rpaBUTallMOHHATA OUOJIOTHSI U OMOTEX-
HOJIOTHSTA, IJIAHETOJIOTHATA, (Pr3uKa-
Ta Ha Xenmuocdepara U OKOJIO3EMHOTO
KOCMHYECKO MPOCTPAHCTBO, (pu3ukara
Ha KOCMHYECKHUTE JIbYH, M3BbH aTMOC-
¢depnara actpodusuka. Te3u 3HaAHUS 111e
MO3BOJIAT Ha XOpaTa Jia MPEoAoiesT Ho-
HU3Upalara paguauus, Y B-paguanus,
npoOIeMuTe CBbP3aHH C BaKyyma, mpe-
OJIOJISIBAHETO HA METEOpPUTHATa Orlac-
HOCT, IIPOMsIHaTa Ha MarHUTHOTO TOJIE
Y TOBa BCUYKO 1€ TIO3BOJIM Ha Xoparta Ja
CBINECTBYBAT HA JIPYTH IJIAHETH B pa3-
JUYHUA TPaBUTAIIMOHHU YCJIOBUSA U T.H.
U ToBa Beue He e (haHTacTHUECKA TEp-
CIIEKTHBA Ha JaJICYHOTO Objaeme. ToBa e
pPEaNTHOTO yTpe, a B MHOTO HeIlla U ce-
ramHoTo aHec. KakTo ce ka3Ba, koraro
IBbPKUII B PBIETE CH YHHUBEPCAIHUTE
KIIIFOYOBE (3HAHMSTA 32 OCHOBHHUTE €lle-
MEHTApHH YaCTHUIIM), TOTaBa CH CIOCO-
OeH J1a OTBOpHUII KOsl J1a € Bpara (B Ma-
KPOKOCMOCA WJIM MUKPOKOCMOCA).

NCTOPHA

WnrensuBHoro pazsurue Ha W3KOH-
HA ®U3UKA AJIJIATPA 3amousa
npe3 1996 ronuna, Kkoraro rpyrna y4eHu
OMBaT TIOCBETEHH B OCHOBUTE Ha TE3U
3HaHus. [IepBoTo 3amo3nancTo ¢ U3-
KOHHA ®N3U1KA AJIJIATPA au nasa
pa30upaHeTo KOJIKO MHOTO TE€3H 3HAHHUS
ca Ba)KHU 332 YOBEYECTBOTO U B CHIIOTO
BpEMeE KOJIKO OMaCHMU MOrarT Ja ObaaT B
YCIIOBHSITa HA Pa3BUBAILOTO CE MOTpe-
outencko obmiectBo. He e TaiinHa, ue
KOM Jla € 3HaYMMH Hay4HH pa3pabOTKu
U JIOCTH)KEHHS, MHOBAI[MOHHU TEXHO-
JIOTWH HAa IWBUIIM3AIMATA CE M3ITOI3BAT
Ha II'BPBO MSCTO C 1€ Ch3/AaBaHETO Ha
HOBHU BUJIOBE OPBKUS M YCHBBPIICH-
CTBAHETO HAa TEXHOJOTUHUTE 32 MaHUITY-
Janys U ynpasieHue Ha mMacure. Co-
OOTHOTO PA3MpPOCTpAaHEHHE Ha TaKaBa
uHpopMaLus B cUcTeMara Ha oTpedu-
TEJICKOTO OOIIECTBO TOraBa Ce € CUnTa-
JI0 32 KpailHO HEXeNaTelHO, OTYUTaii-
KW TOrapalllHaTa cuTyarus. Ta Hamu B

YCJIOBUSITa Ha JIyXOBHO HpPaBCTBEHATa
KpH3a, MacoBaTa HENpPOCBETEHOCT Ha
ofmiecTBara 1o JaJJICHUTE BbIIPOCH, BCE
Mmo-3apjdouaBamara ce y3ypranus
Ha BJIaCTTa OT CBE€TOBHUA €JIUT, B TOBa
YHCIIO ¥ KOHTPOJA HaJ Pa3BHTUETO Ha
HayKaTa, Te3W Ba)KHU 32 YOBEYECCTBOTO
3HaHUs Morar na C¢ IPCBbpHAT B WH-
CTPYMEHT 3a IOCTUraHe U YTBbPXKIaBa-
HE BJIACTTa HaJ Xopara. ThKMO 3a TOBa
nHopMalusaTa He € O11a IKUPOKO orvia-
CsIBaHA JIBJITO BpeMe, HO Hay4YHaTa pa-
00Ta 1 M3CICIBAHUATA B PA3IUUHK Ha-
npaBJeHUs OJ1aroapeHne OCHOBaTa Ha
N3KOHHATA ®OU3MKA AJIJIATPA
HE e criupaa. Benpeku ToBa, ¢ BpeMeTo
CTaHaJIO SICHO, OTYUTANKN HOBUTE (DyH-
JTAMEHTAJIHA 3HAHMS U OTBAPSIIUTE CE
TIEPCIICKTHBH, Y€ € HEOOXOIMMO Jia ce
Chb3aaar yCJIOBHA HC3aBUCHUMU OT II0-
JIMTUYCCKUTC U KPCUCCKUTEC, YCIIOBHA,
KOHWTO JIa CIOCOOCTBAT CBOOOTHOTO H3Y-
YaBaHC Ha HayKaTa U MPUBJIMYAHETO Ha
TOJISIMO KOJIMYECTBO MPOTPECUBHH CBE-
TOBHH YY€HH KbM (YyHIAMCHTATHUTE



pa3paboTKH, IPH TOBA CTICTHATU3HPAIIT
HE camo B oOnacTTa Ha (hU3MKaTa, HO U B
OJM3KKUTE HAyYHH HAITPABJICHUSI.

bnaronapenuie Ha cepusita Xy/10’KeCTBEHO
MyOIMIMCTHYHN TBOpPOM Ha AHacTacus
HoBux, B KOMTO ca H3JIOXKEHH ITyXOB-
HO HPABCTBEHUTE aCIIEKTH CIIOCOOHU JIa
BB3POIAT CH3UIATEIIHOTO OOIIECTBO M
IBTUIIATA 32 CAMOCTOSITEJTHOTO TyXOBHO
CaMOYyChBBPIIICHCTBAHE HA YOBEKa Oyaro-
JApeHUe Ha W3KOHHUTE 3HAHUS, IIUPOK
KPBI' OT CBETOBHATA OOIIIECTBEHOCT TTOJTY-
YH JIOCTBII JI0 HIKOU 0a30BH pa30oupaHus
Ha HoBaTta ¢u3uka. OcHOBaTa OT 3Ha-
Hus 3an0xenn B UBKOHHA ®U3UKA
AJIJIATPA ¢ Ouna mocraBeHa oT AHa-
cracusg HoBux B kHurnte ,,AnnarPa“ n
,»E300CcM03 (OCThIIA 1O BCUUKH KHU-
T'Y Ha aBTOpa € CBOOOJICH U BCEKU MOXKE
JIECHO Ja T'u cBau oT HTepHeT). MHo-
KeCcTBO 0a30BU pa3OMpaHUsl Ha CIIOKHU-
Te (PU3MUYECKH TPOIIECH B TE3W KHUTH Ca
W3JIOKEHHU B ajieropudHa ¢opma, yaooHa
3a BB3MPHEMaHe OT IIUPOK KPBI XOpa.
[To To3m HaumH Te3u QyHIAMEHTATHU
3HAHWS, 3aCATAIN PA3JIMYHU 00JIaCTH HE
camo oT (pu3MKaTa, HO ¥ OT JPYTU HAYYHH
JMCUUIUTAHY, CTaHaXa JIOCThIIHU Ha Mpo-
rpecUBHATA HAyYHA OOIIECTBEHOCT, KOSITO
M3IOBS/IBA MPHUIBP)KAHETO KbM YOBEIIIKH-
T€ JTyXOBHO HPABCTBEHU OCHOBH, CAMOIIO-
3HAHUETO, CAMOPA3BUTHETO, pa3IIMpsIBa-
HETO Ha Kpbro3opa U 3HaHUS B Pa3IMuHU
HaMpapJieHUsl Ha HayKaTa. 3HAHUATA W3-
JIOKCHH B KHUTHTE Ha AHacTacus HoBwux,
MPUBJISIKOXa BHUMAHUETO HA aKTHUBHATa
4acT OT UHTEIMICHIUATA U MHOTO YMHH
XO0pa, )KUBEEIIH 110 3aKoHUTE Ha ChBECTTa

¥ KEJIACTIIN J1a ChCHCTBAT 32 PA3BUTHETO
Ha OOIIECTBOTO M3KITFOUUTEITHO B JIyXOB-
HO HPABCTBEH acriekT. Herio noeye, kak-
TO TMOKAa3Ba MPAKTUKATA, TAJICHUTE KHUTU
BEUE CIOCOOCTBAT 3a IMHMPOKOMaIabHara
MPOMSIHA HAa MUCJIICHETO B OOIIECTBOTO
OT TIOTPEOUTENICKH (PopMaT, KbM JTyXOBHO
HPaBCTBEH M CH3HIATEIICH TAKbB.

B pesynrar Ha ToBa, 3HaHUATA, AAJICHU B
KHUTUTE, TT03BOJIMXA Ha MHOTO TOPSIb-
YHU, yMHH, TaJaHTINBH U JOOPOCHBECT-
HU XOpa OT Pa3INYHK CTPaHH Ja ce ooe-
JIMHAT Ha JTyXOBHO HPaBCTBEHA OCHOBA.
Bcuuko TOBa MO3BOJNIM  CH3ABAHETO
Ha MalabHO BCEHApPOIHO JIBH)KEHHE —
Mex1yHapOTHOTO OOIIECTBEHO JIBUKE-
uue ,,AJIJTATPA* (www.allatra.org/bg ).
ToBa yBenn4n MHOTOKPaTHO BH3MOYKHO-
CTHTE 3a OIOBECTSBAaHE Ha CBETOBHATA
OOIIIECTBEHOCT 32 HA/IUTAIIUTE CE 3aIlia-
XU ¥ PUCKOBE, KAaKTO U 3a MIPUBINYAHETO
¥ BKJIIOYBAHETO HA MHOTO MOPSIBYHH
¥ TAJIAHTIMBU y4YeHH B pa3paboTkara
Ha HOBH TIEPCTICKTUBHU HAIPABJICHUS B
Haykara Ha ocHoBara Ha USKOHHATA
OU3UKA AJIJIATPA. Tosa ca xopa Ha
Yectra n CpBecTTa, KOUTO ca U30paiu
HayKaTa He 3apajy Mapu U cjaBsa, a 3a-
pamy pa3BUTHETO Ha camara Hayka, 3a
0:1aroTo Ha OOILIECTBOTO U BHUCUIUTE XY-
MaHHHU 11e7i. ToBa € To3H TyXOBHO WHTE-
JIeKTyasieH )yHIaMEHT Ha He3aBHCHMa-
Ta CBETOBHA HayKa, KOWTO MO3BOJISBA B
CeralHuTe yCIOBHUs ONEPaTUBHOTO pas-
pelaBaHe Ha MHOKECTBO TIIOOAITHH TIPO-
OeMu, TIPETU3BUKATEIICTBA, 3aIUIaXu U
PHCKOBE Ha ChBPEMHETO, B TOBA YUCIIO U
TE3HW OT O0IIIO TUIAHETAPEH XapaKTep.

S

Anacmacus Hosux
«AJIJTATPA»
http://allatra.bg/
library/

AanaTPa

MEXAYHAPOAHOE OBLUECTBEHHOE ABVXEHWNE

Mesicoynapoorno
00w ecmeeHo O8uUdICeHUe
«AJLITATPA»

www.allatra.org

Anacracust HOBBIX

9300CMOC

(

ESRNSSS .

Anacmacus Hosux
«Iz00cmocy
http://allatra.bg/
library/
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3A JIOKJIAJIA

Pesynrarure OoT HaydHUTE WU3CICABAHUS
B Hal-pa3NMyHM HampaBieHus Onmaro-
napenue ocHoBata Ha M3KOHHATA
OU3NKA AJUIATPA nanoxa peanHo
pa3Omupane 3a mpupojaTa W MPOU3Xona
Ha TakvBa (PU3NYECKU SBJICHHSA, KaToO:
8pememo, npoCMpancmeomo, macama,
epasumayusama, — eleKmpuiecmeomo,
MA2HUMHOMO NoJe, C8eMAUHAMA N MHO-
ro apyru. Ha nHemeH neH, OT4MTanku
HaJIMYHATa OOImMpHA WH()OPMAIIMOHHA
0a3za ¥ OMUT OT MPUJIATAHETO HA W3KOH-
HHUTE 3HAHMS B PA3IMYHU HAyYHU OOIa-
CTH, B TOBa YMCJIO B 00JacTTa Ha Ieo-
¢m3mKara (B 4acTHOCT pa3pabOTKHTE,
Kacaelld HOBUTE METOIM Ha H3CieiBa-
HE B CEHM3MOJIOTHSATA, BYJIKAHOJOTHSATA
U KJIMMATUYECKUSI TCOMHKCHEPHHT), Ce
MOSIBSIBA OCTpaTa HEOOXOAMMOCT OT OT-
KPUTO 3asIBSIBAHE HA HAKOW OCHOBHHY 3Ha-
uus, kouto Hocu U3KOHHA ®U3NKA
AJUJIATPA. Hyxnara ot ToBa 3asBIe-
HHE ce TUKTYBa OT HA/IUTaIllaTa ce omnac-
HOCT OT HAW-BHUCOKa CTeNeH, 00yclo-
BEHA OT BJIM3AHETO Ha 3eMsTa B IHKbBI
OT HEOOpaTMMH KIMMATHYHU MPOMEHH
U CBIIECTBYBAIUTE OT TOBAa PHCKOBE
Y 3aIUTax¥ 3a YOBEUECTBOTO B OJNM3KHU-
T€ JECeTWIETUsl (3abenedxcka: 3a no-
noopooHa ungopmayus udxcme OOKIA-
oa ,,3a npobremume u NOC10CMBUAMA
om 2nooanHume KiuMamudHu npomMeHU
Ha 3emsama u egexmuenume memoou

@ S, @ @

ALLaTRa

v A

3a pewlasane Ha 0adeHume npooremu "
om Medxxcoynapoonomo obujecmseeHo
osuoicenue ,, AJIJTATPA ). Bcudko ToBa
€ MPSIKO CBBP3aHO ChC CIOKHUIIATA CE
B JTHCLITHH THH CUTYAI[Hsi B CBETOBHOTO
00IIecTBO, M3MCKBAIIA 3/IpaBa OICHKA
OTHOCHO Pa3BHTHUETO HAa CHLOWTHATA B
OJM3KOTO OBJeIe ¢ OTYET U3MEHEHUS-
Ta, KOUTO BHACAT CAMUTE XOpa B 0011Ie-
CTBEHHUTE B3aUMOOTHOIIICHHS.

Hokmana ,,M3KOHHA ®U3UKA
AJIJIATPA* e npeaHa3zHavyeH 3a OCHOB-
HO 3al03HaBaHE HA YYaCTHHIIUTE OT
Mex1yHapOIHOTO OOIIECTBEHO [IBU-
xenue ,,AJIJIATPA*“ ¢ ¢ynnamenran-
nute ocioBr Ha U3KOHHATA ®U3U-
KA AJUJIATPA. Toga e camo ,,a30yka“
Ha OCHOBHUTE Ha EJIEMCHTAPHUTE dYa-
ctuny. ToBa € HaTBJIHO JTOCTAaThYHO 32
BHUKBAHETO B CMHUCHJIA M BAYKHOCTTA HA
JaJICHUS] BBIIPOC OT YMHHUTE XOpa | I
VM IIOMOTHE J]a CBHIIOCTABSIT U3JI0KECHA-
Ta UHPOPMAITUS U J1a HAIIPABAT CBOUTE
HE3aBUCHMH H3BOIH. 3a 1M0-100po pas-
OupaHe OT y4acTHUIIUTE HA OCHOBUTE
Ha USKOHHA ®U3UKA AJIJTATPA B
mporeca Ha pas3mieKIaHe Ha eHHU WU
JPYTH OOIIECTBCHO MPUETU HAYYHH Te-
opu# 1 (pakTH, B IOKJIaJa YMHUIIUICHO €
BbBE/ICHA TEPMUHOJIOTUATA OT KHUTUTE
Ha Anacracus HoBux, xapakrepusupa-
12 OCHOBHUTE MOHSTHSL.
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JTOKJAJ
LJA3KOHHA ®U3UKA AJIJIATPA“

NCTOPUS HA BBITPOCA

ATOMU

VYuenuero 3a Benukara mycToTa, 3a Juc-
KpeTHHS (CKOKooOpa3eH) CTPOEK Ha Ma-
TEpUSATA U HEJICITUMUTE YACTUIIH € OHII0
W3BECTHO HA XOpara B Pa3JIMuHH CTIOXU
U KynTypu. B gapnbokara ApeBHOCT TO
OMJI0 aBTEHTHYHO W OIHCBAJIO JTyXOB-
HUTE U MaTepPUAIIHUTE OCHOBHU Ha CBETa
1 yoBeka. KonkoTto moBeue Te3u 3HAHUS
MPEMHUHABAIY TIPe3 MPU3MaTa Ha IOTpe-
OUTENICKOTO ErOMCTHYHO MUCJICHE U TIO-
JUTUYCCKUS ¥ PEITUTHO3EH (haHATHU3BM,
TOJIKOBA TOBEYE CE T'yOes TeXHUs U3Ha-
YaJieH CMHCHJI, BHACSUIU CE M3KPUBSIBA-
HUSI TTopay Hepa3OupaHeTo Ha (yHIa-
MEHTAJIHUTE OCHOBH.

Hanpumep, Ha M3T0K XOpara 3Haenu 3a
HEJIeTMMUTE YacTUIM OT APEBHU BpeMe-
Ha. [IpencraBara, 4ye cBera mpousiIn3a
ot ,,Benukara mycrora“ uiam Taka Hape-
YeHHUTE ,,3pbHIA [10*, Oimaromapenne Ha
TYXOBHHUTE 3HaHMS NPUCHCTBAIO Y XO-
para o1e XWIs1 FoAUHYU Ipeau ,,0CHO-
BOIOJIOKHUKA HA aTOMUCTHKATA, JIPEB-
HOrpwIKus unocod demokpur (460
r. — 370 r. mpeau H.€) Ja MOMyJIsIpU3upa
B apeBHa ['spuus m3BectHoro M3rou-
HO y4Y€HME 3a ChIIECTBYBAaHETO Ha Haii-

MaJIKUTE HEBUJAUMH YACTHIIH, OT KOUTO
€ ChCTaBEHO BCHYKO, KOETO HU 3a00W-
Kans. Te3n QyHIaMEHTATHU HEISTUMU
YaCTHUIIA B JPEBHOCTTA OWUIM HApUYAHU
amomu. JIpeBHOTO pa3zdupaHe 3a aToma,
KaTo OCHOBAa HAa MHUPO3JAHUETO Kade-
CTBEHO C€ OTJINYABAJIO OT ChBPEMEHHOTO
pa3zbupaHe, B KOETO atoMa € UMEHYBaH
caMoO KaTo HaM-MaJIkaTa JacTHIla B XH-
MUYecKus enemMeHT. KakTo Hu e u3BecT-
HO, JIPEBHOTPBIIKATA JyMa «atomosy»
(rBIK. ATOMOG) 03HAUaBa OyKBAIHO ,,HE-
JIeIMM*, TOSCT YacTHIla, KOSATO HE Ce
JIeJIA Ha Io-Masky yactunu. B /IpeBHa
['bprust ToBa moHsTHE MO1LIO OT U3TOK.

Hanpumep, B JlpeBHa Muaust € chbiile-
CTByBaJla fyMara ATMaH (KakTo u ATma)
B KaueCTBOTO CH Ha OO0OO3HAYEeHHE Ha
., eounomo u Heoenumomo ‘. CbIo Taka
B CAHCKPHUT NMPHUCHCTBA TAaKOBA MOHSITHE
Kato ,,any‘‘. Ha canckpur nymara ,,any
(,,aToM™) ce sIBsIBa TH'TJIa HA BUCIITHS TBO-
pent — bpaxma (B mpeBoI OT CaHCKPHUT
nymara ,,bpaxma“ o3HadaBa ,,CBELICHA
CHJIa TIopak/aala IeicTBre ), 32 KOTOTO
ce CIIOMEHAaBa, Y€ ce sABsIBa Hal-MaJIKus
aToM, CBINO, KaKTO WM Oe3npedenHama
u eceodoxeawawa Bcenena, moecm, ue
B8CUYKO Ce CbCHOU O He20.

B npe6oo om eoun om nati-Opesnume e3uyu — canckpum oymama ,, Atman”
(Atma) uznavanrno e 0b6O3HAYABANA NOHAMUSL OM HEMAMEPUALEH XAPAKMep.:
,, OVIa, O0ANCECMBEHA COUJHOCHI, BCEMUPHOMO OVXO8HO HAYANO0, 8EYHOCH .
Tousmuemo ,, Amama " 0CHOBHO ce e U3NON36AN0 68 KOHYenyusimda, 00sCHABA-
Wa cmpoesca Ha ceema om Maxkpo 00 MUKpooOeKmume.

Jlumepamypa: @unocoghus. Enyuxnoneduuecku peunux/ enas.peo. Hean A.A. - M.: T'apoapcku, 2004;
Hoesa ¢punocogpcra enyurnoneous, 6 4 m./enas.peo. Cmenun B.C..- M.: Mucwn, 2000-2001.

B uHc)yu3Ma Bpwma — moea e HenosHaeaemusl npuHyun Ha Bca/leHama, om yuAaAmo
CbUWHOCNT U3U3A 6CUHYKO U Ce epbuia 06pamH0 6 Helco, 6e4eH, 5@3 Hadaio u Kpaﬁ. B
apxauunume opmu bpaxma e o6un npedcmassin Kamo NbPEOHAUAIHOMO sucuLe bodice-
CMB0, 0M208OPHO 3d AKMOBEme HA MBOPEHUe (8b3PANCOAHE) — CHb3UOAHUE, CLXPAHE-
HUe u paspyuwernue Ha Mamepuaiiusl acnekm Ha 6CU4YKU Hewa.

Jlumepamypa: @unocoghcku enyuxioneduuecku peunur/ enas.ped. Unuuee JI.®., Dedocees I1.H., Kosa-

nee C.M., Ilanos B.I - M.:Cveemcka enyuxnoneous, 1983, Hoea ¢unocogpcka enyuxnoneous; 6 4 m./
enag.ped. Cmenun B.C..- M.: Mucwva, 2000-2001.
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VY npeBHuTe Hapoau oT Meconoramus
(kutenure Ha Illymep u BaBuion)
AHy CBIIIO CE € CYUTAJI 3a BUCIL BBPXO-
BEH OOI, MOYUTaH OT JIPEeBHU BpPEMEHA.
[IbpBOHAYAIHO TOM OMII CBBP3BaH ¢ 60-
russta Ku. Jlo cera na Uztok (B MUanus,
Kuraii, SImonus) ce € chXpaHWI TEPMHU-
Ha ,,KU'* KOHTO ce M3IO0J3Ba 3a 0003HAa-
YEHUE Ha eHepausima.

B HWunuga Hail-MallkUTe YacTUYKHA Ha
MHUPO3JIaHUETO OWJIM HApUYaHH Tapama-
Hy (Ha CAaHCKpUT aHy, lapamaHy — ,,Haii-
buHMA", ,,Hal-MaJIKHS ), ¥ TOBA 3HAYCHUE
W3MOJI3BAJIM B KAUECTBOTO HA TPEICTaBa
32 TOBA KaKBO NPEICTABIISIBA HA-MaJIKHS
,,CTpouTereH 0110k Ha Beenenara®. B pas-
JIMYHUTE YIUIIAIIA HA MTHUHCKATa MUCHIT
ca ce ChbXpaHWJIM CBEJICHUS, Y€ BCSIKO T1a-
pamaHy ChIbpKa B HE TIPOSIBEH BHJI Xa-
PaKTEpPHUTE Ka4eCTBA Ha BCHYKH €JICMEH-
TH, KOUTO CE TIOSIBSIBAT TIPU CH3/1aBAHETO
Ha MaTepPHATHUTE CHEMHEHHS — CKaH/I-
xu. B ipeBon ot canckput «skandhay (Ha
esuka nam — «khandhay) o3nauasa ,,ka-
Mapa®, ,,Bpb3Ka‘, ,,rpyna‘ uim ropopei-
KA Ha CbBPEMEHEH €3UK — ,,KIIbcTep. B
JPEBHUTE WHJMICKHA YYEHMs CE yKa3Ba-
JIO Ha TOBA, Y€ YHUKAIHUTE CBOMCTBA Ha
JTAJICHUTE YaCTUYKHU C€ sIBSBAT TSAXHATa
HeNnpoOHUYaemMocm U CEPbLXMUHUAMIOD-
HO cbcmosiHue, brazodapeHue Ha Koemo
ca cnocobHU MUCHO8EHO 0a npecuyam
Bcenenama ma onvorc u na wup. Heus-

MeHHUme, Henooexcauume Ha 6b3npue-
MaHe u HeOemuMU Yacmudky oopazyeanu
8pemMeHHume 1 Noouexdcauu Ha 6b3npue-
mane obexmu. OcHosama Ha HeOeuMu-
me 4acmuyKy U MsAXHAmMa 63aumMoBpPb3Kd
OCHUECMEABAIA CUNLA OM HEMAMEPUATIEH
xapaxkmep. B eona mouxa om npocmpan-
CMBOMO Mo2am 0a ce 0308am 20uAMa
yacm napamaty. (3abenedxicka: eudicme
NO-HAMAMvK 8 00KIA0d 34 pearHume u
Ganmomnume yacmuuku Ilo, cunama na
Annamay).

Ortracu OT ToBa APEBHO yU€HHE, ChIlle-
cTByBajlo HsKora Ha M3TOK, ca ce 3a-
Maswid B PAa3IMYHU WHIUICKU JIUTE-
patypHu COOpHHUIM, B TOBa YMCIIO U B
cOopHuka ,,Baimemnmka-cyTpa®, Kbae-
TO CE€ CIIOMEHaBa 3a MPEJeHO MajKara
YacTU4Ka, KosATO nMa chepudna Gopma
(mapuMaHzana) M ce sBsBa MOCTOSHHA-
Ta HEM3MEHHA MbPBONPHYMHA Ha BCUY-
KU HEIlla, HOCUTEN Ha ,,pa3iuyusiTa‘,
cyOCTparbT Ha MOCTOSIHHUTE KayecTBa,
MUHHMMAaJIHaTa BEeJMYMHA Ha BEIIECTBA-
Ta B eneMeHTuTe. ChIVIaCHO JAPEBHOTO
y4eHHe, BCUUKH HEIla ca ChCTaBEHU
oT ,,HUIIIOTO®, a TMpejerna Ha paselie-
HUETO Ha MaTepHaJIHUTE Hellla Ha elie-
MEHTapHaTa YacTH4Ka ce SBSBa aToMa.
A CBBKYIIHOCTTa OT TE€3M Hal-MajKu
yacTMYKU oOpasyBa marepusita. Cren
BHUMATEJIHO 3all03HaBaHe C JOKJaja
~A3KOHHA ®U3NUKA AJUIATPA®

L B Jlpesen Ecunem eoun om naii-opesnume 60206e Ha MUpO30aHUENO O e2u-
nemckama mumonoaus Hocen umemo Amym (Pa-Amym). Jlrobonumuo e da ce om-
benedicu, ue mazu Oyma 36yHu CbIACHO UHMepnpemayusma Ha npegooayume. B
OeticmeumenHocm OUNo U36eCnHO, He 6 OPEBHOCSUNEMCKUSL e3UK 2NACHUME He Ca ce

u3006pazasanu 8 nucmer uo, moecm oymama Amym ouna uz00pazsaeana camo CbC 3Hayu,
obosHauasawu cvenactu. Om Mumono2usma e U3ecmHuo, 4e Amym cumeonusupal Nupeo-
HAYATTHOMO U 6€YHOMO eOUHCME0 HA 6CUYKU Hewa, ue e 8b3HUKHATL cam om cebe cu,
om nvpeuuHUsA Xaoc 8 oopasa Ha svus. O0pasza Ha 3MUAMA 8 08UICEHUe, KamO NPasuo,
6 OpegHOCMMA e U300pazA8ana 6bIHOAMA CINPYKMYpA uiu chupanamad. B ceewjenama
KHU2Aa HA OpesHUme e2UnmsHu, KOmo yueHume YClo8Ho Hapekiu ,, Knuea Ha mvpmeume *
6 175 enasa e cnovenamo, ue Amym 2oéopu Ha 6oe O3upuc 3a Kpas Ha c6emd, ye mou
OMHOB0 Wje Paspyuiu 8CUYKO Cb30a0eHO 00 ce2d, d CamMusim moll e ce npesbpHe 8 IMUSL.
Tsopswama pvra Ha Amyma ce assea Hycam (,, Hali-6enuxama cpeo me3su, On KOUmo npo-
uznuza“). Toea e edna om nvpsume OpesHu OO2UHU, CHOMEHAMU 8 OPeBHOeUNENICKAMA
MUMON02Us, RPaMaikama Ha cudkuy 6o2oge. Omvocoecmesn8aiu si CoC CEULeHOMO 0bPEO
Ha Kusoma u Cmvpmma. B opesHoecunemckomo usKycmeo Ouia uzoopassieanda Kamo
JHCeHa, Ha yuamo 2nasa ce Hamupai 3naxa AnnamPa (kpve u nonymecey).

Jlumepamypa: Inaoxu B.J]. [pesnusm cesm. Enyuxnoneduuecku peunuk. B 2 moma. — M.: Llenmpnonu-
epagugh, 1998, Hart, George. A Dictionary of Egyptian Gods and Goddesses. London: Routledge, 2006




BCUYKH T€3U JPEBHU 3HAHUS 11I€ CTaHAT
HAITHJIHO TOHATHU M OOOCHOBaHU OT TO-
3UIMATa Ha chBpeMmeHHara ¢usuka. Oc-
BEH TOBA, Y Bac 11e ce (opMHpa LSTIOCTHO
pa3OupaHe 3a TAXHOTO €CTECTBO, ILIE H3-
Ye3HaT MPOTHUBOPEUUSTA, CBOMCTBEHH Ha
pasnuyHuTe ApeBHUTE VM3TOYHM MIKOMH,
M3y4aBally 1aIeHUTE U3KOHHU 3HAHUSI.

Kakto e u3BecTHO, JPEBHOTO yueHHE 3a
aroMuTe Ha 3araj OuIo NOMyJISIPH3UPAHO
OT JIeMOKpHUT M HETOBUTE €JMHOMMUIILIE-
HuLy. Toil mpTenecTBaa MHOTO roIMHA Ha
N3ToK 1 n3yvaBan MUpOIIea U CBELIECHU-
TE 3HAHUS HA pa3IMyHUTE Hapoau. Kuse-
en € B Munus, Basunow, [lepcus, kpaero
MMaJIo HaTpymaH Oorar XWis0JeTeH OIUT
OrnaroapeHue JTyXOBHOTO HACIIEJICTBO Ha
YOBELIKaTa LUBIWIM3ALMS, B TOBA YMCIIO
Y TIOHSTUATA 32 CBTBOPEHUETO HA CBETA U
4OBEKa, 3eMATa, JajeuHnuTe 3Be301, Benu-
Kara mycrora u Beenenara. JleMokpur 6mi
U B u3touHa Adpuka — Etrorms, KuBsit

B Eruner — ChKpOBUIHMIATA HA APEBHU
Hay4HH U yXOBHHU 3HaHHUsA 0T [[peBHOErN-
MeTCKara IUBIIM3ALMS, OOIIyBaJ C JIPEB-
HOETUIIETCKUTE JKPEeLM — IMa3sUTEIIUTEe Ha
TalHUTE Ha ApeBHUTE MaHyckpuntu. He
€ YIMBUTEHO, Y€ MUpOIIIeS]a Ha JaJICHUS
YOBEK OTpaXkaBaJl HErOBOTO COOCTBEHOTO
paz0upaHe 3a OTIIacUTE OT APEBHUTE 3HA-
HUsl, CBOpaHU 110 BpEME Ha ITbTELIECTBHU-
ero My Ha M3ToK. A ako B3eMeM IpeaBus
1 HETOYHOCTUTE B IIPEBOJIA U U3KPUBSBAHE-
TO Ha MH(pOpPMALATA IIPEMHHABAIIA I1PE3
IpU3MaTa Ha TPAJULIMOHHOTO MUCJIEHE U
0COOEHOCTUTE Ha 3aIa/iHarTa KyJTypa, Tora-
Ba JIECHO MOJKE J1a ce pasdepe 3alio B Te3U
JIPEBHH 3HAHUS C BPEMETO BCE IOBEYE U I10-
BeYe ca ce U3KpUBsIBAIN. 1 BeIIpeKH ToBa...

B nmaneHoro ydeHue atoMure ce pas-
[IEKIATM KaTO I'bPBOHAYAIHM ,,HAM-
MAaJIK{, HEJIEIMMH, HENPOHULIAEMH, He-
NPEXOJHH, HE ChIbpXKAIld B cede cu
mycroTa‘“.

Jemoxpum Aboepcku
(Anuodkprrog; ok. 460
—370 2. npeou . e.)

Jlesxun (Aevrizmog;
500-440 &. npeou n.e.)

L Cwenacho evspenusma na opesnozpvykume gunrocopu Jleskun u JJemoxpum, colyecmeyéam camo amo-

Mume u nycmomama: ,, B yenus ceam e pasnpocmpanena 6odxcecmeenama cyOCmanyus om c80eoopasuu amo-

MU C HAU-MBHKU ceoticmea ™’ ,,...dacmuyume Ha MAa3u pasnpocmpaHerd 8b8 6b30yxa cyocmanyus ', ,, KoM
‘

ucmuHama ce OmMHAcCA camo HedeﬂuMomo (amOMume) U npasHomo npocmpancmeo “
Jlumepamypa.: Hemunckus peunux na kiacuveckume opesnocmu/ enag.ped. Jhookep ., Fegpxen @.H., [ubapm E. — Jleiinyue: Totibuep, 1914.

L ,, Amomucmume cuumanu, ue conbCLKA HA AMOMUME 6 NYCMOMAMA, NOPANCOANU BUXPU, ABABAUIU CE HAYATOMO HA
obpa3sysanemo Ha ceema. Mucienemo ce uHmepnpemupaio Kamo ciedcmsue om 08UMICeHuemo Ha amomume *.

Jlumepamypa. Peunux na anmuunocmma/ enas.ped. Upmuwep H,. Hone P. ITpes. om nem. — M., :Ipoepec, 1989.

3nanusma, koumo Jemoxkpum 3aumcmean om opeguume 0yxoenu Mzmounu yuenus (3a Benuxama nycmoma u
HeoenumMama 4acmuya, npumexcasauia UCMuHHo oumue, HemieHHa U He 8b3HUKEAWa) MpaHc@hopmupan 6 yuerue
,, AMOMUCTUYEH MAMepuanusvm ‘'

* Hauanomo una Bcenenama — amomume u nycmomama, 6CU4KO OCHAHALO0 CbUeCmEy8a eOUHCNEEHO 8 Cb3HAHUEHIO.
» Eouncmeeno 6 obujomo cv3nauue coujecmeysa ciadkomo, 20pyueomo, monjiomo, cnmyoeHomo, yeemogeme, d @
0elcmeumenHoCm Colyecmeysam eOuHCMEeHo amomume u nycmomamad.

* Cowecmsysam 6e30poll NbPEONPUYUHU, HO HEeOeIUMU Nopaou NpekaieHo maikama cu eenuduna. Tosa ca nati-
ManaKume nbpEUYHU Mmeid — amomume...

* Mozam nu eOHu u cowu mena 0a cbCmoam om eOHu u cvuu amomu? Jla moeam. Kax om eonu u cowu Oyxeu ce
NUWAam pasnudHu KHUU.

* Amomume ce s1656am cyocmanyus, He 8b30elcmeaua Ha opyaume u HenoOamuuead Ha evoelicmsue. Pasnpvcramu 6 ny-
CMomama, Ko2amo ce NPUOUNCABAT eOUH KoM Opye Ul ce 3aKpensim eout 3a opye, mo om me3su amomHU KOHSIOMepamu
€O0HU ce 51638am 8004, OpyeU — 02bH, MpPemi — PACMEHUS, YemMBbPMU — YO0BeK.

* B nvbpeoHauanHus Xaoc Ha 08UMNCEHUAmMA Ha amomume 8b6 Beiukama nycmoma... ce obpasysam euxpu.

» Ceemoseme ca Oe30poti, pazmmuasam ce no 20NeMUHa, NOABABAM ce oM DEe3KPAlIHAMA HYCIMOMA, b3HUKEAM U 3a2U6am... B
eonu ceemose Hama Hu Cirorye vu JIyHa, a 6 opyeu— Crivryemo u JIynama ca ¢ MHO20 no-20lieMu pazvepu Om HAuume, d 8 HAKOU
1 noseue Ha Opotl. Pazcmosmusima medicoy ceemoseme He ca eOHAKBU, OC8EH MOBA 6 e0HU MECTNA c8enosgeme ca nogeue, a 6 opyau
—no-vwanxo. EOnu ceemose pacmam, opyau docmueam c0s pazyeéem, a mpemu ce npubmuiIcasam Kovm ceosima cuben. B eonu me-
cma cgemoseme ce paxcoam, a 8 opyau — usue3sam... Haxkou ceemose Hamam H#cusomHU U pacmeHust 1 mam omcbCmed 81a2ama.
* Uma 0sa suda nosHanus: EOUHHOMO e UuCmuHHOmO, a opy2omo mvMHOMO. KoM muMHUHAMA Ce OMHACAN 8CUUKU CTLe08aAUU
NO3HAHUSL 3DEHUEMO, CIIYXd, OOOHAHUEMO, 6KYCa, oce3anuemo. A uo ce kacae 00 UCHUHHOMO NO3HAHUE, MO € HeUWO ChbEbPULEHO .

Jlumepamypa: Tapanos I1.C. ,, 120 ¢unocogpa: Kueom. Cvoba. Yuenue. Mucnu“: Yuusepcanen ananumuuecku cCnpagoyHux no ucmopusi Ha
Gunocogpuama e 2 m. — Cumgheponon: Penome, 2005.
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ALLATRA

@pancuc Eeﬁkb
(Francis Bacon;
1561-1626)

Enuxyp (Enikovpog;
342/341 2. npedu . e.,
Camoc, 271/270 2.
npeou u. e., Amuna)

Anaxcaecop
(Avaloyopag;e. Knazo-
mett, ok. 500 — 428 e.
npeou H. e.)

i

Tum Jlykpeyu Kap (Titus
Lucretius Carus, ok. 99 2. npe-
OuH. e.—55 e npedu n. e.)

Jluec Ha HOBUTE TMOKOJIEHHS JleMOKpUT
ce MpeJCTaBst KaTO OCHOBATENsl HA aro-
MHCTHKAaTa (yquHeTo 3a AUCKPCTHUA
CTPOEX Ha MaTepusTa) M MaTepuau-
cTuyeckara (Quiaocopusi, CKpUBANKU
BCUYKH TOIPOOHOCTH CBBP3aHH ChC
3aMMCTBaHETO Ha 3HaHUSA oT M3ToKa.
W xakTo ce ciiyuBa B TakuBa CIy4aw,
nyOiu4yHO ce o0siBsiBa ,,akra, 4e 10
CCraliHu AHHU HC CC€ € CBbXpPAaHUJI HUTO
CAWH TPYA HAa JAACHUA NPCBCH YYCH U
oMM ocCTaHaId CAUMHCTBCHO LIUTAaTu U
KPpHUTHKa HAa HCTOBUTC UJACHU U TPYHOBC,
HammucaHu OT JO0CTAa IMMO-KbCHUTC aHTHUY-
HU aBTOPHU.

KakBoTo u 5a ce roBopu yueHueTo 3a
HeJIeIMMUTE YaCTUIU U TUCKPETHOCTTA
Ha MarepusATa MPOABIDKUIO Ja ChIIe-
CTBYBa HE CaMO B PA3IMYHUTE IIKOJIU Ha
W3roka, HO Beue U B 3aMaIHUTE, KBAETO
BCEKH T'0 ThJIKyBaj nocBoemy. Hampu-
Mmep Ha M3tok npe3 VII-IX B. yuenuero
3a HEJEeNMMHUTE YaCTHIM, CTPOeKa Ha
BEILIECTBATa, MPOCTPAHCTBOTO U Bpe-
METO OWMJI0O WM3BECTHO M Ha apaOcKus
MIOCIOIMAHCKH ~ CBAT  OnaromapeHue
Ha MyTtakanumure. Ha 3anan aromus-
Ma MOXe€ J1a c€ MPOCIeAN B TPYIOBETE
Ha JIpeBHOTpbLKHA (unocod Emnukyp,
pumckus  ¢unocodp Tura Jlykpenuit
Kapa, B yuenuero 3a reomerpunte (0T
rphIKaTa jayma ,,0lolo¢ — ,,moJo0eH",
HUEPOCT — ,HacT®) Ha APEBHOTPBIKHUS
¢unocod, MaremMaTMK ¥ ACTPOHOM
AmnHaxkcarop, JpeBHOTPBIKH HaTypQH-
aocod Apxenail, B y4EeHHETO WJIH IIO-
CKOpPO B MaTeMaTHU3upaHaTa BepCUs Ha
aromu3Mma y rpbeukus guinocod Juomop
KpoHa, B y4eHHETO 32 TPUBI'BIHUIUTE
Ha JpeBHOTPBIKHUS (uiocod I[lmaTon
U T.H. Bceku, koMTo ce € 3aHuMaBal ¢
TO3W BBIIPOC CUYUTAN 32 HEOOXOIUMO
Jla TO Hapuya CBOE Y4YCHHE U Ja BHa-
Csl B HEro CBOUTE pazOMpaHUs OT yMa,
KOUTO MHOTO 4Y€CTO OWJIM IMOTPEIIHH.
CphOTBETHO TOBAa M3KPHBEHO Hacle/-
CTBO BHACSJIO B CBETa WIIO3MU M 3a-
OmyxeHust 3a ObJEIIUTE TOKOJICHUS,
Gopmupatixu Haykama 3a HAOIOOEHU-
emo Ha 8vHWHUMe npossienus, ez oa
ce pasbupa cviyHocmma Ha medyawjume
8bMpeUHU NPOYecu.

B XVI Bek anrmuiickust puitocod (,,po-
JIOHAYaJIHUKA Ha aHTJIMHACKUS MaTepua-
IU3bM), U BIMATEIEH MOJMUTHUK, JIOPJ
kauiyiep ®Ppencuc beiikpn  (Francis
Bacon: 1561-1626), onupaiiku ce Ha
ujenTe Ha J[eMOKpUT, BHECHII OlIe TMO-
BEUE N3KPUBSBAHMS B CHITHOCTTA HA Ja-
JICHUTE 3HaHus. Tol mpeacTaBuil Mare-
pUsITa Karo aKTHBHA U HEYHHUIIOXKUMA,
mpeanoiaraiiku, 4e ,,0JokdeTara’™ us3-
rpaXkIaliyu MaTepusITa He ChIECTBYBAT,
4ye HeMHOTO pasnensHe TpsoBa aa Obae
6e3kpaifHo. B To3u cMucChI onpenernsii-
KU IeJIUTe Ha HayKaTra, TO3H YOBEK OT-
pakaBaJl eIMHCTBEHO CBOUTE ETOMCTUY-
a1 amOunuu. Tol cunTai, 4e 1eara Ha
HayKaTa Ce sBABA YBeIuyasanemo Ha
enacmma Ha 408eKka Had npupooamd,
KaTo JUUEeH Om pa3ym Mamepua, Kou-
mo mpsabea camo 0a ce eKCni0amupa
ot yoBeka. [1ogoOHu TBBpICHUS — HE ca
HOBOCT 32 TO3HU, KOWTO 3Hae UCTOPHUATA
Ha CBETOBHATA MOJMTUKA U € HAsICHO
KakK 3aJ1 KyJMCUTE Ha CBETOBHATA TOJIH-
THUYECKa KYXHsI, C€ TOATOTBAT PA3InIHU
CHOUTHS W IOJUTHYECKH ,,0r0ma’ Ha
Iwxkara 3a Hapoaurte. He e ynusuren-
HO, Y€ JI0 Cera HIKOM MOJUTHIIN CMSTAT
CBOSI €JIEKTOPAT, TOECT HApoAa 3a Oe3-
MO3buHa buomaca.

Nmano obaue u apyru xopa, KOUTO pas-
MPOCTPaHSBAIN Ja/ICHUTE 3HAHUS, W3-
XOXKJIAKK OT CBOWUTE pa3OupaHus u
muponien. Hanpumep, B XVII B. Iluep
I'acennu (Pierre Gassendi: 1592-1655) —
bpercku ¢unocod, CBEMICHUK HA PUM-
CKara IbpKBa, Ipodecop, KOWTO pabOTHIT
B 00JIacTTa Ha UCTOPUSTA (M3CIIEIOBATEN
Ha JPEBHUTE TEKCTOBE), MaTeMaTHUKaTa,
acTpOHOMUATA, MexaHukara. Herosure
aTOMUCTHYHHU TPYIOBE — MPAKTHUECKU
ca mmpepaska3 Ha TpyaoBeTe Ha Enukyp, B
KOMOMHAIMS C JIMYHUTE MY pa3OupaHusl,
CBOICTBEHH 32 OOIIONPHETUTE TEOIOTH-
YEeCKH BSIPBaHUS HA KOHKPETHUSI PETUOH
U emnoxa. ['acegau BbBEN 3a 3amazga Iio-
HSATHETO MOJIeKyna (JIaTHHCKaTa Jyma
,moles” o3Ha4aBa ,,Maca‘, ¢ yMaJIuTeICH
cydukc ,,cula” —,,Manka Maca, yacTuma“)
KaTo Hail-MajKara Maca Ha IIbPBUYHOTO
ChEIMHEHUE Ha aTOMHTE, KOUTO MPHJIO-
OuBam HOBU cBoiicTBa. TpsiOBa a ce oT-



Oerexu, 4Ye B CPETHOBEKOBHETO HAYUHHSIT
€3k Ha 3araaa (€3MKbT Ha TEOJIO3WTE,
IOPHUCTHUTE, JIEKAPUTE) CE € CUUTAIT JIaTHUH-
CKHSl, TBKMO 3a TOBa IslaTa Hay4YHa Tep-
MUHOJIOTHSI OWia JaTHHU3MpaHa. THKMO
3a TOBA Jlymara ,,aToM*‘, KOSITO CMSITaJI 3a
TaKaBa C FPBLIKU IPOU3XO]I, O¥JIa U3BE/ICHA
OT OOpBILIEHNE U 3aMEHEHA C JIAaTUHCKATa
,» KOpITyCKyna“ O3HayaBalia ,,JacTU4Ka‘,
,Trene’ (,,corpusculum” e yMaauTeaHo oT
JIaTUHCKara Jyma ,,corpus’ — ,,Tele, Ya-
CTHLIA, MUKpOCKONMYHa yactuna®). To3u
TEPMHUH O3Ha4YaBajl Hal-MajKaTa 4acThIla
Ha Marepusita win epupa. Taka B XVII-
XVIII B. B €CTECTBEHOHAYYHHUTE CHCTEMH
Ce TOSIBUJIM AaTOMUCTHUYHUTE (KOPITYCKY-
napHu) teopur. ChIIACHO KOPITyCKyJap-
Hara ¢unocopust Ha [aceHmam, aromure
MpEICTABISBANM OE3KPatHOTO MAJIKO, He-
VJIOBUMHTE, HEYHUIIOKUMH  YaCTHUIIH,
OT KOMTO OWJIM M3TPajJIeHH BCHYKH TeJa.
Mexay TSIX ce HaMHpa ITyCToTara, aTOMH-
TE BB3/ICHCTBAT €IMH Ha JIPYT, IPEMECTBAT
U C€ MPEMECTBAT, CheIMHSIBAT CE B CTPYK-
Typu — Mosekynute. Tol mpenmnonaradn,
Yye aTOMUTE — Ca ITbPBOOCHOBATA HA BCHY-
KU Hellla — CbTBOPEHU OT OOT , TOU JA0pU
CMSATAJI, Ye CBETVIMHATA U TOIUTMHATA CHIIO
CBhCTOSUIM OT aTOMH.

[To Bpeme Ha Ta3um emoxa ce MOsBHIIA
IsUTa TUIesa YYCHH, KOUTO W3ydaBalld
JPEBHUTE CBEICHUS 32 Hall-MalKUTe He-
JEIMMA YaCTHIIM M JTUCKPETHOCTTA Ha
MarepusiTa, OTpUYaliKi TH B CBOUTE HUH-
TEpIIpeTaluy 3a cBera. Te UM ce Bb3XHU-
HIaBajyd U ' KputukyBaiu. Ho pasce-
KICHHUATA UM Ha 0a3zata Ha COOCTBEHOTO
pazOupaHne Ha JaICHUTE APECBHU 3HAHMUS,
Taka WM MHaYe€ HaMEepPUJIN CBOETO IMPO-
SABJICHHE B TEXHHUTE TpynoBe. ToBa Ha-
IpUMEp ca yYEHHU Karo: UTAJTUAHCKUAT
¢u3uk, actpoHoM, guiaocop U Marema-
tuk [amneo anmuneit (Galileo Galilei,
1564-1642); wTaaMaHCKHIAT  MOHAX,
¢unocodp Jxopmano bpyno (Giordano
Bruno; 1548-1600); dpenckust duio-
cod, dbusuk, maremaruk Pene Jlexapr
(Rene Descartes; 1596-1650); xomann-
CKUAT acTpOHOM, (M3MK M Marema-
tuk Kpucruan Xioiirenc (Christiaan
Huygens; 1629-1695), uywmiito y4yeHHK
6un HemckuAT duinocod, Guzuk U Ma-

tematuk londpun JleiOnun (Gottfried
Wilhelm Leibniz; 1646-17160; an-
rmiickuat ¢usuk Wcaxk Hioton (Isaac
Newton; 1643-1727); upnaHaCKHAT XU-
MUK u OorocnoB Pobepr boiin (Robert
Boyle; 1627-1691) u wmHOro ApyTH.
EctecTBeHO, ue TONUIIUTE CIIeN TIX HOBU
MOKOJICHUS, W3y4aBalKd TEXHUTE TPY-
JI0BE, OTHOBO TMOAXBaHAJIHN TeMara 3a He-
JEIMMUTE YaCTHUIIM, HO BeYe ChOOPa3HO
M3MEHWIHS ce OOIIeCTBEeH MUPOIVIeN 3a
najieHara emoxa. TpyaoBeTe Ha ChIUS
To3u JIeWOHWI] IOBIMSIM HAa MHO3MHA
TepMaHCKU Y4Y€HH, Cpel KOUTO OWil U
YYCHUAT SHIMKJIONEANCT U MaTeMaTHK
Kpucrtusa Bong (Christian Feriherr von
Wolff; 1679-1754). Ilpu nocnenHus
CBOMTE MIJIAJJUHU XOJeJ Ha KypcoBe B
OBJCIIUAT PYCKH YYEH CHIIMKJIOMEIUCT
OT CBETOBEH Maiad, (GU3UK, XUMUK U
muHepaiaor Muxaun Jlomonocos (1711-
1765), koiiTo npeMuHaJl JOI'BJIHUTEIHO
obydenue B EBpora.

Muxann JIOMOHOCOB 10 BIHSHHE-
TO Ha TPYJAOBETE Ha Pa3jIUYHU YYCHH,
B ToBa 4mucio u PoospT boiin, ce3man
MOJICKYJISIPHO KHMHETHYECKa TEOpHs Ha
TOIIJIMHATA, AaTOMHO KHHETHYECKaTa
KOHIICTIIIUS 32 JIUCKPETHUS CTPOSK Ha
MaTepusiTa W Hal-MaJIKUTE HEICITUMHU
YACTHIIH, KOUTO HAPEKBJI B CBOUTE TPY-
JIOBE ,,elleMeHTH ‘. B cBOsATa Mucepranus
,,EJIEMEHTUTE Ha MaTeMaTudecKara Xu-
Musg TOoW mmimie: ,,EneMmeHTHTE ca dYa-
CTHUIIM OT TSJIOTO, HE Ca ChCTABEHH OT
KaKBHUTO U J1a OWJIO APYTH TO-MaJIKH OT-
JUYUTENHU Tena... Kopmyckynara npen-
CTaBisiBa cOOp OT eleMeHTH, 00pa3yBa-
Iy emHa Manka Mmaca®. Tol ommcBan B
CBOWTE TPYIOBE CBIIUTE TE3W JPEBHU
3HAHHS, CaMO Y€ MHTEPIPETUPAHH CIIO-
pen HeroBuTe pa3dupanus. Hampumep
B MPUHIUIIA 32 ChXPAaHCHHWE HA CHJIaTa
(eHeprusiTa) TOM CIIOMEHAaBa, Y€ BCUIKH
BEIIECTBA CE CHCTOSAT OT KOPITYCKYIIH —
MOJICKYJTH, KOUTO Ha CBOH peJl ce sSBSBAT
cOop ot enemeHTH, ToecT aromu. Camu-
T€ aTOMU CE€ SIBSABAT Kb100BUOHU BbPTSI-
I Ce YacTUIM. B HeroBute TpymoBe
Ce TPOCIENIBAT CHIIUTE TE3U JPEBHU
3HAHHS, KaK eIUH OT ()yH/ITaMEHTATHUTE
MPHUHIAITA HAa MHUPO3JIAHHETO CE sIBSIBA

Tuep [acenou
(Pierre Gassendi,
1592 —1655)

Muxaun Bacunesuu
Jlomonocoé

(1711 —1765)

,,Axo comeopuw neujo
000po cve c6os1 Mpyo,
mpyoa ommunasa a
0obpomo ocmasa, a ako
U3BLPUIUUL HEUO TOULO
¢ Haciaoa, Haciaoama
OMMUHABA, d TOULOMO
ocmasa
M.B.Jlomonocos

9 ’ A mM&u
' d,:' ‘J.‘/;--%r-/'g ket

«Enemenmu na
mamemamuyeckama
XUMUSLY, QUCEPMAYUsL
M.Jlomonocos
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Jicon Jlanmon
(John Dalton;,
1766-1844)

A

NEW SYSTEM

CHEMICAL PHILOSOPHY.

PART I

By
JOHN DALTON.

Jicon Jlanmomn
«Hoe kypc no xumuuecka
@unocoghusiy
(1808)

JImumpu Hsanosuu
Menoenees

(1834 — 1907)

«Hayxama camo mozasa
e O1a2omeopHa, Ko2amo
5 npuemame He camo ¢
pasyma, a u cvc cvpye-
mo cux.

«Ucmunama 6usa

PA3KpUsana om mosu,

KOUMO 51 pA3KPUBAY.
1. Menoenees

8bPMENUBOMO 0BUMNCEHUE (3a0enexncKa:
sudicme kHuea ,,AnnamPa* 3a cnupan-
Homo Oeudicenue). VI KakTo ca Hammca-
JI 32 HETO CbBPEMEHHHUTE YYEHH - ,,TOU
€ Yepmnmi OT M3TOYHHKA Ha BCEOOIIHS
MPUPOJICH 3aKOH M ToCTaBWI (pyHMIa-
MEHTa Ha ecTecTBO3HaHueTo Ha XIX
B.“, ,,HeroBure TpygoBe B MHOTO OTHO-
IICHWSI HaMUHABAT (QyHIAMEHTATHUTE
3aKOHU 3a IUCKPETHUS CTPOEK HA MaTe-
pusATa, OTKPUTU MHOTO ITO-KBCHO®.

U Taka 3a1o chBpEMEHHOTO YOBEUECTBO
MO3HaBa aroMa He Karo (hyHIaMeHTa-
Ha HemenuMma (HECTpPYKTypUpaHa) Ma-
TepHajiHa YacTHLa, a MPOCTO KaTo Hau-
MaJlkara 49acT OT XUMHYECKHS EJIEMEHT,
ChbXpaHsBallla HEToBUTE cBoiicTBa? B
ChbBpPEMEHHATa HayKa Ce CUMTa, 4e aro-
MHU3Ma OHJI Bb3pOJICH M BbBEJICH OTHOBO
Karo (hyHJaMEHTaIHO MOHATHE Onaroja-
PEHUE Ha €IMH OT Hal-W3BECTHUTE yUCHU
Ha XIX B. aHITIMHACKUSAT XUMUK, (PU3UK U
ecrecrBom3nuraren />xon Jlanron (John
Dalton; 1766-1844). BchuiHocT TO31 40-
BEK, MO3HABAMKM JIPEBHUTE KOHLICTIIIUU
3a HEIeIMMHTE YaCTHIIM — aTOMHTE, OC-
HOBAaTEJIHO M3KPUBHWII 32 ObJEUIUTE MO-
KOJIGHHSI OCTaThIUTE Ha JPEBHOTO y4e-
HHE U CaMOTO TOHATHE Ha aroMa Karo
TakoBa. B cbBpeMeHHUTE pazOMpaHus
TOBa M3KPUBSBAHE € PAaBHOCWIIHO TOBA
aKo HampuMep cera B3eMeM TePMUHH OT
¢usmkara Ha BUucokute eHepruu (Chiu-
T€ TE3W TMOHATHUS 3a HEBUAUMHTE 0030-
HU, ¥ TEXHUTE IIEJTOYUCIICHN CIIMHOBE) U
T'H U3N0JI3BaMe (Topaiv Hepa3oupaHe Ha
TEXHHsI CMUCHI M (PYHKIIMH) 32 OIUCBA-
HE CTPYKTypaTa Ha OOMKHOBEHHUTE BU/IU-
MU XUMHUYECKH cheanHenus. Harpumep,
B3MMaMe XMMHYECKOTO ChEIWHEHHE Ha
Bogara (H20) kxaro HambiiHO oce3aemMo
BEIIIECTBO M MPHEMEM, Y€ KUCIOPOIBT —
OT cera HaTaThK 1Ie ce HapHhya ,,0030H",
a BooponsT ,.cnuH. Toect Hamuie e
SIBHO Hepa3OMpaHe Ha JPEBHHUTE 3HAHUS
Y OTIUT 32 M3IIOJI3BAaHETO HA HEBUIUMHTE
(byHIaMEHTaJIHU TPOLIECH B TIONIETO HA
0CE3aEMMUTE SIBJICHMUSL.

Touno Taka nmocTbnwi U JIkoH JlanToH.
Toii ce onuTalt qa OOSICHU XUMUSTA C T10-
MOIIITA Ha IPEBHUTE aTOMUCTUYHO TPEI-

craBu. He e ydyzpaiio, ye B Heromara
KOHIIETIIMSI Ma TOJIKOBA MPOTHBOPEYMSL.
Hanpuwmep B Tpyna ,,Hosa cucrema Ha
xumudeckara punocodpus (New System
of Chemical Philosophy, 1808) Toii Ha-
IMcaj CJIEAHOTO TBBPIAEHUE ,,ATOMUTE
— ca XMMHUYECKU E€JIEMEHTH, KOUTO HE €
BB3MOXKHO J1a ObJaT MOBTOPHO BB3IPO-
W3BEJIEHHU, J]a CE pas3leliiT Ha M0-MaJIKu
YaCTULIM WIM YHUIIOXKAT 110 ITbTS Ha KOs
Jla € XMMHUYecKa peakuus. XuMuuecKara
peaKIs MPOCTO IIPOMEHS MOAAPEI0aTa Ha
aromute’. ChIIUTE T3 XUMHUYECKU Pe-
aKLMY TOW 3alovyHAJI Ja pasmiexkia Karo
CBBP3aHU IPOLIECH Ha CHEIUHSIBAHE U
pa3enuHsBaHE HAa aTOMUTE, 3a J1a O0SCHU
CKOKOOOpa3HUTE M3MEHEHUS B ChCTaBa Ha
€THO ChEMHEHUE P TpaHCPOpMaLHATA
My B JIpyro0. Toii BbBEN IIOHATHUETO ,,aTOM-
HO TEIO* W B3€J 3a €JUHUIA aTOMHOTO
TENIO Ha BOAOPOZA, NPEIIOKUI CUCTE-
Ma OT XUMHUYECKH 3HALM 32 ,,[IPOCTUTE U
CJIOXKHUTE aTOMM"* U T.H.

Ot enna crpana JlaiToH cbhC CBOUTE
TpyIOBE MOJITHUKHAJ HayKaTra B IOCO-
Kara Ha TEOPETUYHATA XUMUA U Ch3/1a-
BAHETO Ha XMMHUYECKaTa IPOMHMIILIE-
HOCT. A OT JApyra cTpaHa noaOpaHuTe
oT Hero GOpMYIHUPOBKH 3a aToMa, KO-
UTO TO-KHCHO OWIM YTBBPACHH OT
00IIEeCTBOTO M3KPUBIIH pa3OUpaHeTo
3a CMUCHIA Ha (pyHIaAMEHTaTHATa He-
neauMa Marepuaina yactuna. Korato
B XIX B. cTaHano sicHO, 4e ,,XUMHYE-
CKUTE aTOMH‘ c€ pa3feisiT Ha MHOTO
MO-MaJIKi €JIEMEHTAapHU YaCTHUIIM, TOBA
MOPOAMIIO TIPEHEOPEKEHNETO Ha ObJie-
LIUTE MOKOJIEHUS KbM ,,IPUMUTUBHUTE
3HaHUA OT JPEBHOCTTAa U Bpb3KaTa
uM ¢ ¢punocopusATa, KOATO HIMa HHUILO
o0mro ¢ tounute Hayku. Ho paborara
JIOpH HE € B To3u yueH. Pa3Oupaiiku,
Kak ¥ 3amo B kpasg Ha XIX B. u Haya-
moto Ha XX B. Kak OMJIM M3KpUBSBA-
HU U JIUCKPEAUTUPAHU APEBHUTE Pa3-
Oupanus 3a ,,atoma®, ,edupa“ (karo
MOHSITHE, CBBP3aHO CHC CBOOOTHATA
EHEePTHUsl), ChC 3aMaxX 3a4epKBAUKH Ke-
JIAHUETO Ha OBJCIHIUTE MOKOJICHUS Ia
BHHUKHAT MO IBJIOOKO B UCTOpPHUATA HA
JNAJ€HUs] BBIPOC, CTABAJIO HAMbBJIHO
OUYEBHUJIHO 3a KAaKBO CE€ MPaBEJI0 BCUY-



KO TOBa W 3all0 Cera Haykara € BIIsI3-
Ja B 33JbHEHA yJUIA MO0 Hal-BaXXHUTE
BBIIPOCH Kacaellu (u3nukara Ha BHCO-
KUTE €HEpruu M M3yuyaBaHETO (u3UKa-
Ta Ha MaKpo U MUKPOKOCMOCA.

B kpas na XIX u nauanoro Ha XX B. ce
ciyuuia 1siia penuua GyHaaMeHTaTHI
HAy4YHU OTKPUTHUS, U3BBPIICHH OT yue-
HU, KOUTO OIll€ [0 BPEMETO Ha CBOETO
YTBBPKJaBaHE KaTO TaKMBa U3y4yaBaliu
TPYAOBETE OT APEBHOCTTAa U OWUIHU 3a-
MO3HATU C AaTOMUCTUYHUTE KOHILICTIIINI
OT Te3u BpeMeHa. ToBa € M OTKPUTHETO
Ha MEePUOJUYHUS 3aKOH 38 XUMHUYECKHU-
T€ €JIEMEHTH, KOeTO OWIIO HalpaBeHO
B 1860 rogmHa OT 3HAMEHUTHS PYCKH
y4€H EHIMKJIONEIUCT, XUMUK U ¢u-
3uk [umutpuit MBanoBuu MeHnene-
eB (1834-1907) m mokasaTencTBara Ha

U3BECTHUS HEMCKH (PU3UK TEOPETHK,
OCHOBOTIOJIO)KHUK Ha KBaHToBara (¢u-
3uka Makc [1nank (Max Planck; 1858-
1947), ye n3TbYBAHETO U MOTIBIIIAHETO
Ha EHeprusiTa HOCAT JUCKPETEH Xapak-
tep (1900 1) u T.H. Te3u oTkputHs ce
npuiiaraT ¥ A0 JeH-AHelleH. Bornpeku
TOBa JIHEC YOBEYECTBOTO € JOCTHUTHA-
JI0O TaKOBAa HayyHO HUBO Ha IO3HAHUE
Ha MHKPOKOCMOCA, Y€ JHEIIHUTE OT-
KpuTHs, O0a3upally ce Ha BHHIIHU Ha-
OJIOJIEHUs HE HOCST pa30upaHe 3a Mmpo-
[[ECUTE CIy4YBallld C€ BHTPE B camara
cucreMa. JlHec He nOCTUrar MU3KOHHU
3HaHHUS OT APEBHOCTTA THKMO 3a TOBa
HE ce cllyyBaT HOBHU (yHAaMEHTaTHU
OTKPUTHS, 3HAHUS, KOUTO YACTUYHO ca
M3JIOKEHU M aHaJU3MpaHU B pakKypca
Ha ChbBPEMEHHUTE (PU3NYECKU MOHITHS
B HACTOSIIIMS JOKIIA.

3A EOHPA

B npeBHOCTTa, 3a€IHO C KOHLENLHMATA
3a (hyHIaMEHTATHUTE HEICTUMHU Mare-
pHUATHU YaCTUIIM — aTOMUTE, CE CIIOMeE-
HABaJIO U 3a Heuzuepnaemus u3mouyHux
Ha c80000Ha eHepeusl, KOATO Ce Xapak-
Tepu3Mpaa KaTo Be3JeChla, BCEIpO-
HUKBama (,,He CBIIECTBYBa MSCTO B
MaTepHAIHUS CBST, KBIETO Ja 5 HAMa™),
€/llHa OT II'bPBOOCHOBHUTE HA Marepual-
HUSl CBAT. B Hail-IpeBHUTE H3TOYHU-
1Y, TOCTUTHAJM JI0 THEIHU JHH, TS CE
MMEHyBa Karo ,,akama“. Akdsa — toBa
€ AyMa OT CaHCKpUT, oOpa3yBaHa OT a +
kas, u o3HauaBa OyKBaJHO ,,HETIPECTaH-
HO CHsIHHE™, OCBETEHO IPOCTPAHCTBO

(JTumepamypa: The Pali Text Society's, Pali-English
Dictionary. Edited by Davids, Rhys; Stede, William.
London, 1921-1925).

CaMoTO JeKoaMpaHe Ha TO3W TEPMHH
YKa3Ba Ha TOBa, Y€ APCBHUTC Ca 3HAC-
JI 3a CBOMCTBAara Ha HEMPECTaHHUSA U3~
TOYHHK Ha CHCPrus, KOUTO CJICA MHOI'O
BEKOBE OTKPHJII CPHOCKHUAT QU3UK U U30-
operaren Huxonma Tecma (1856-1943).
Ho 3a ToBa Manko mo-KbCHO.

IIpeBexxnaliku IpeBHUS TEKCT HA €BPO-
NEeNCKU €3ULH, MPEBOJAYUTE pasLInd-
pOBaJIM CMHCBHJIA HA NOHATHETO aKala

KaTo ,,TOBa, KOETO JIE)KH B OCHOBara‘.
ITo To3u Ha4YMH, B KOHTEKCTA HAa TPBIIKHUS
€3MK TOBa 3By4alO KakKTO ,,ChIIHOCT
(ousia, ToecT — OCHOBHO). A TO-KBCHO
B JIATUHCKHS TIPEBOJ TpbBIKara Iyma
»CBITHOCT® Cce 3aMeHMsla C Jaymara
»CyOcTaHus“ (substantia) u ce pas-
rIekaana Karo ,,0CHOBHOTO Hayajao Ha
SIBJICHHSITA, MaTepusTa KaTo €IUHCTBO
Ha BCUYKHA (DOPMHU B CBOETO JBHIKCHHUE,
BCUYKH BB3HHUKBAILK B TOBA JIBHKCHHE
pasnuyus W TMPOTUBOIOJIOKHOCTH. B
CBBPEMEHHUTE PEYHHUIIM OIpeaeiIeHU-
€TO Ha Jymara ,akama“ € CIEIHOTO:
MPOCTpPaHCTBEHA CyOCTaHIUs, OT KOATO
MIPOM3/IM3a ,,HA4aJIOTO Ha MPOsBICHUE-
TO®, ,,lTbPBOHAYAIIHUS UMITYJIC™.

CpXxpaHwiu ca ce APEBHU CBEICHHUS, 4e
aKaIra uMa caMo €JIMH XapaKTepeH IpH-
3HaK — 3ByKa (3abenexcka: eudxcme KHuea
AnnamPa*®, cmp.53). Tlpu ToBa 3ByKa B
TIOHATHETO Ha HEBB3MOXKHUTE 32 BB3IIPH-
eMaHe, M3KITIOYUTEITHO THHKU BHOpAIH
Ha HEeMposiBeHUsI 3BYK (CIIOMEHAT B JIPEB-
HHUTE TEKCTOBE oOIle Karo [IbpBUUYHMST
3BYK), sIBSIBAIll CE MPUYMHATA HA BCHYKH
CIIeJIBAIIIN TIPOSIBICHUST HA HEBHIUMHTE H
BUIIIMUTE, THHKUTE U TPYOHUTE EIIEMEHTH
Ha Bcenenara. Akama — e HOCUTENs Ha
TO3U 3BYyK U CE OMUCBA Karo Oe3KpaitHO

Maxc [Inanx
(Max Planck;

1858 —1947)

., Haykama npedcmasnssa
eono eounno ysino. Pasz-
OesAHemo U Ha pa3iudHu
obnacmu e 06yCcio6eHo He
MONIKO8A OMm Npupooama
Ha Hewlama, KOJIKOmo om
o2paHudeHama cnocoo-
HOCI HA 40BEUIKOMO
nosuanue .

Maxc Inanx

SThIRT

AAkdsa — mosa e
canckpumcka oyma,
obpasyeana om a +

kas, oykeanto «daneuro
cusiHue», KHenpecman-
HO CUAHUE», OCBEMEHO
NpPOCMPaHcmeo.

., Totl (vosexa) omoasHa

€ 0Cb3HAll, Ye Ysiama
Mmamepusi nooaeNcauya Ha
BL3NPUSIMUE NPOUTU3A O
NBPEUYHOMO 8EUECBO,
HEeNnoCmuicumMo unomo,
UBNBIBAUO YSLOMO NPO-
cmpanemeo, Axawa, unu
c8emogHuUs eqpup, Ha KOemo
My 8b30elicmea 0apsaeaua-
ma c acueom Ipana, unu
meopuecka cund, 0asauia
JHCUBOM 8 DE3KPALIHUS
YUKBIL HA 6CUYKU 0OEKmuU U
seneHus .

Omxwe om cmamuama

na Huxona Tecna ,, Hau-
genuKume 00CMUINCeHUs HA
yoseka ', nyonuKyeana 8
«New York American»

6 ronu 1930 2oouna.
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Y Be3JIEChII0 BeeneHcko BelecTBo, Koe-
TO MPOHMKBA BbB BCHUYKO, HE MPUTEKABA
MarepraiHa Gopma, HO JaBa OCHOBA 3a
MHOrooOpasuero Ha Hemiara. CriomMeHaBa
ce, Y€ BCUYKU OOCKTH B CBETA IMPUTEKA-
BaT CBOMCTBOTO Ha MPOCTPAHCTBEHATA OT-
JETTMMOCT €THA OT JPYT UMEHHO Or1aro-
JIapeHre Ha TOBA, Y€ ca 3a00MKOJICHH OT
akaia ¥ cu B3auMojeincraar ¢ Hes. [Ipo-
SIBJICHMETO Ha akallla € BCHUYKO, KOETO,
TIPE/ICTABIISIBA KOMOWHAIUSI OT €IIEMECHTH,
BB3MpPUEMA CE KaTO 0CE3aeMO, CITYIIAeMO
u Bummo. [lpu ToBa T € TonKoBa (puHa,
4e He MOXKE J1a ObJIe BB3IPUETa OT YOBEIII-
KHUTE OpraHy Ha Bb3npusTue. B npeBonu-
TE€ Ha JIPEBHUTE YUEHUsI CE Ka3Ba 3a TOBA,
Ye IpU NposiBaTa Ha CBETA € ChIIECTBYBA-
JIa caMo Ta3u CyOCTaHIIMS, a KOTaTo 3aBb-
PIIM CBETOBHHUSI IIUKBJ1, TO BCHYKO OTHOBO
1€ C€ MPEBbpPHE B aKailla, U CIeABAIIMSA
LUKBJI 1€ 3aII0YHE OT Hesl.

(Jlumepamypa: Espa3suticka mvopocm om A do A: ¢pu-
Jn0copcku muakosen peunuk / 3opun B.U. — Anmamu:
Peunux-Coszoux, 2002).

CaeneHuATa 3a akallla, KOMTO ca JIOCTUT-
HaJIM [0 HAaIId JHU Morar aa Obaar oT-
KpUTH B JIATEparypara, pa3ka3Baiia 3a
YUEHHATA HA JPEBHOMHIMICKUTE IIKOJIH,
TakuBa KakTo: Baimemmka, Hssa, Cankxs
U Apyrd, uuuto puocodu ce onmuTBaIM
Jla Ppa3ChKIaBaT HaJ OUIE MO-IPEBHUTE
3HAHWS, JOCTUTHAIM JI0 TSIXHOTO BPEME.
Hampumep B CaHkxs akaia ce pasmiex-
Jaia B Ka4eCTBOTO CH Ha ,,[IpUUMHsBAIIA"
akaria u ,,ipuuMHeHa’ aKaila, 1aJIcHd ca
TIOSICHEHHSI BEB BPB3Ka C Ta3u TpaHcop-
marst. Te3u 3HaHuS cTaBaT U3KIIOUUTEI-
HO HMHTEPECHM, KOTraToO 3HAelll IIbPBOOC-
HOBUTE Ha TPOLIECUTE CIIy4YBallld C€ B
e3o0ocmuyeckama peulemsa

3auMCTBaliKi 3HaHUATA OT M3Toka wmiam
no-toyHo ot JlpesHa WMunus, JlpeBHute
IbPLM HApEKIM HEW34epraeMus H3TOY-
HUK Ha cBOOOnmHa eHeprus ,,egup‘ (ot
TPBLL. «OVIP» — «ThYE3apeH»), OIUTBRAM-
KU C€ J1a PeIaaaT CMUCIIOBUS IIPEBOJ] HA
VHIIMICKUST TEPMHH akalla Ha TPBIKH,
Karo ,, HenpecCmaHHo cusHue ", 0c6emeHo
npocmparcmeo. To3u TepMUH B aHTHUY-
HOCTTa ynoTpedsBail U APUCTOTEI, C Lel
0003HaUYeHHEe Ha MaTepusiTa, OT KOSITO €

CBCTaBEHO BCHYKO, B TOBA YHCJIO ,,0T KaK-
BO € ChCTaBEHO HEOETO M KaKBO MMa Ha
Hebero. TpssOBa nma ce paszdepe, KakBo
HMMEHHO Ca BJIarajii B IIOHSTHETO ,,He0e" B
TE3H BpeMEHa JIPEBHUTE I'bpIH. B rpbiika-
Ta MHUTOJIOTHSI ChIIECTBYBAJIO TIOHSTHETO,
,,HA-TOPHUS, YUCT, IMPO3pAYEH, J1byesd-
per BB3IYILICH CIIOH, MACMOmo, KbOemo
Jrcugesim 6o2oseme’’, B TPOTUBOBEC HA
»»JJOJIHUSL BB3YLLIEH CIOM, KbIETO BCUUKO
e 8pemento u maenno* . ThKMO 3a TOBa I10-
HSTHETO eUp, B KAYESCTBOTO CH Ha BB3ILY-
Xa HaJl oOnarnuTe (Hali-TOpHUS BB3IyIICH
CII0i1) IMaJIO MAJIKO TIO-PA3JIMYEeH CMHUCHIL.
CrotBeTHO eupa, KakTO M akama Ipu
TIX 00O03HayaBaJM BCEIMPOHHKBAIIATA
cpena, eMH OT KOCMUYECKUTE CJICMEHTH,
CBhCTaBJIsIBAIL OE3TENIOBHATA CyOCTaHIIH-
aTa Ha HEOETO W 3Be3AUTe, HAH-(PUHOTO
ITbPBUYHO BEIIECTBO, KOETO OWIO He-
JIOCTBITHO 32 YYBCTBEHO HAOIO/ICHUE.
Iloytn Bceku IPEBHOIPBLKU €CTECTBO-
u3nUTaTeNl Wik (QUI0CO( OMMCBANl TE3U
JPEBHU 3HAHUS, U3XOXKIAWKA OT CBOETO
pazOupaHe W TOJHACST M3BECTHara Ha
W3tok uH(pOpMAIMS 32 HEBUIUMHUS CBST
Karo repJara Ha ,,CBOETO yYeHue .

CaenenusTa 3a eupa Karo Hal-THHKOTO
ITBPBUYHO BEILIECTBO MOrar Jia ObJar Ha-
MEpPEHH B YYEHMATA Ha JIPEBHOTPBIKH-
Te ¢uocodu: AHakcarop — MaTeMaruk,
aCTPOHOM, OCHOBOIIOJIO’KHHUK HA aTHHCKA-
Ta IIKOJIA; XKpella, MoNMMTHKa 1 (unocoda
Emnienioxbt; ApeBHOrpbLKUTE (prstocodhu
[Inaton u Apuctoren (Bb3mUTaTENs HA
Anekcanmbp MakenoHCKH), KOUTO HapH-
qyaimu edupa ,,lIeTUsT eIeMeHT  (KBUHTe-
CEHIIMS ), HeMaTepuajIHara CyOCTaHIMs Ha
HeOecHara TBBPJl M CBETWJIA, 3aIThJIBAIlA
HEOECHOTO MPOCTPAHCTBO. Y ApPHUCTOTEN
LIICTUAT eIeMEHT" (KBHHTCCCHIIUATA) —
eupbT OMIT KPaWbI'bIHUSA KaMbK B HE-
roBara KOCMOJIOTHSI, CyOCTaHIMSTA Ha
LEJUS ,,HaJT JIYHHUS CBSIT" (KAKTO CaMUTe
CBETWJIA, TaKa U HOCEILHTE TU ,,chepu‘).
[Ipu ToBa ce comeHaBaio, 4ye Ha edupa
OWJ1 CBOMCTBEH caMO €1MH BUJI IBUKCHUE
— NPOCMPAHCMBEHOMO KPb20BO O8UICE-
Hue (3abenedxcka: eudicme Kuuea ,,Ania-
mPa omnocno cnupannomo Osudicenue)
B OTIMYME OT YETHUPHUTE eJIeMEHTa (3eMsl,



OT'bH, BB3/YX, BOJIA) ,,ITOJ] TYHHUS CBSIT,
TMOJUIS)KAIIM HA ,,CbTBOPEHUE M YHHIIIO-
eHue' (IMKJIMYHATa B3aMMHO TpPAHC-
bopmars) U HaJapEHH ChC CBOMCTBOTO
Ha [IPaBOJIMHENHOTO JBUKCHHUE.

(Jlumepamypa: @unocogpcku enyuxioneousen peu-
Hux / enas.peo. Mnuuvos JI.D., Teooocues I1.H., Ko-

sanvos C.M., Ilanos B.I" — M.: Cveemcka enyuxio-
neous, 1983).

Enna ot naii-musarenaure Qumocod-
CKU aHTUYHU IIKOJIM CE sIBSBaja CTOM-
IU3MBT, KOWTO B TMOCJEICTBHE CTaHAI
nomyssipeH U B Pum. OcHoBHMTE Ha-
MpaBJeHUsl Ha JaJieHaTa IIKojia Owin
¢usukara (purocodusiTa Ha IpUpoOIA-
Ta), JIOTWKaTa 1 eTukara (puiocodusita
Ha nyxa). TsxHara pusmka ce onmpania
Ha ¢uocockuTe TPyA0BE OT MUHAJIH-
T€ BEKOBe, (hmu3mkara Ha ApHCTOTEN U
KOCMOJIOTHATA Ha XEPAKIUT. Y CTOULIHN-
CTUTE Hal-(PUHOTO BEIIECTBO CE€ HapH-
YaJio MTHEBMA, OT KOATO ChCTOM BCHUYKO
U KOSITO JIUCTBA BbB BCUUKO. ChIVIACHO
TSIXHOTO y4Y€HHe, Clie/l ,,CBETOBHUS I10-
ap“ BCUYKO OTHOBO C€ MPEBPHILAJIO B
TOBa IIBPBUYHO BellecTBO. [IHeBMa ce
cunTana 3a Hal-¢puHaTa CyOCTaHIWS,
KM3HEHaTa CHja, KOSTO MPOHM3BA Iie-
JIASI KOCMOC ,,/TbXa Ha )KUBOTA ™ ¥ 10 00e-
JUHSBAJA B €MH LISTIOCTEH OPraHU3bM.
ChIyacHO TsAXHATa cUCTeMa ITHEBMa-
TUYHATa CUCTEMa MMaJia CBOI COOCTBEH
LEHThpP Ha YIpaBJleHUE, ,,pPbKOBOEIIA
yacT®, KOSITO ce Hamupa B edupa (3a-
benedicka: eudicme no HAmMamvK 8 00-
Knaoa 3a pearHume (CMAayuoHapHu)
yacmuuku I1o).

WHTepecHO e, ue MHEeBMa B MPEBOI OT
IPBLKU 03HAYaBA ,,[IOJIBbX, TOECT ITbPBU-
YeH TIIACHK (3a0enexcKa: euicme no Ha-
mamvk 8 00K1a0a uHpopmayusma 3a

NbPEOHAUATHUS MIACHK — NPOYECbM Ha
e300cmo3a). [IBpBUUHUST TIACHK KaTO
MpOIIEC B AHTUYHATa KOCMOJIOTHS TIO-
pakian ABM)KAMATa CyOCTaHIHsA, TOSCT
3aaBajl ITbPBOHAYAIHOTO JBHKEHUE.
B®B BpB3Ka ¢ TOBa, Iymara ,,THEBMA™
Ownta mpeBeXk/1aHa oIIe Karo ,,fOpeHe Ha
edupa‘, Toect eneprusita Ha epupa. [To-
KBCHO TOHSTHETO ,,JTHEBMA™ 3alI0YHAIN
Jla TPEeBeXIarT Karo ,,IbX", MO-KbCHO
Karo — ,ayX", OoT ,JyxaMm", , auiam®.
Cera MoHATHETO MHEBMA, HANpUMEp B
penurusTa OMBa CBBP3BAHO ChC cepa-
Ta Ha Jyxa. B XpUCTHUSHCKATa TEOIOTHS
MOXE Jla C€ CpellHaT TaKUBa MOHSATHSA
Karo ,,pneuma hagion”, toect Caeru
JlyX, a cbI1I0 Taka ¥ yueHueTo 3a CeTus
JlyX — THEeBMATOJOTHsl.

B rHOoCcTHIIBMA M XepMeTH3Ma ITHEeBMa
Ouna xapakTepu3upaHa Karo ,,I0CPEa-
HUK': B KOCMOCa — ME&X/IY CBETJIMHATA
Y ThbMHHUHATA, BUCIIIATa W HU3IIAaTa 00-
JACTH Ha CBETa, a B YOBEKA — MEXKITY
TSUIOTO M Jyluara (Bb3AyIlIHaTa OOBHB-
Ka Ha Aymiara). [HOCTUIMTEe Hapudaiu
Xopara, HaMHpald Ce TOJ BIacTTa Ha
Oo)KecTBEHAaTa ITHEBMAa — ITHEBMATHIIY,
MIPOTUBOMOJIOKHO HA XOpara, KOMTO ce
HAMUpAIU TIO BIIACTTa HAa MarepHsTa.
B Marmueckurte nanupycu npH aixuMH-
IIUTE MMHEBMA C€ XapaKTepu3Hupasa Karo
CKpUTAa, TATHCTBEHA CHJIa, KOSTO MOXKETIO
Jia ObJie OBIIA/ISIHA C 1IeJT [IOCTHTaHeTO Ha
OTIpeJIeNIeHH 11N (TaKUBa KaTo MPeBpPh-
IIAHETO Ha KOH Jla € MeTal B 371aT0). Y
CBIUTE TE€3M HEOIUIATOHIM ITHEBMa CE
CUMTAJIa 32 MOCPESIHUK MEXITy MaTepH-
aITHYS ¥ HEMaTepUaJIeH CBST, OOBHUBKara
Ha JyI1ara, Mpearna3Baiiia s OT OCKBEpHSI-
BaIlIOTO JOKOCBAHE JI0 TSUIOTO U OT HEIIO-
CpPEICTBEH KOHTAKT C MaTepUaTHUSI CBSAT
MIPY YYBCTBEHOTO BB3MpUSTHE (,,AyIla-

L “Cwoetixu no scuuxo, u umemo [na nopeuunomo msnoj, downo om npeoyu-
me 00 OHeuHO 8peme, 20860pU 3d MO8d, Ye me ce ONUpal [Ha mo3u CMUcsyi] Ha
Cvlyume mesu 8b3peHiisl, KOUMo cnooeiisime U Hue, U Om moea ciedsa 0a ce npeo-
NON0#CY, e NPU HAC UOBAM eOHU U ChUU UOeU He eOUH U 084, d De3KPAIHO MHO20
nomu. Mmenno 3a mosa, cuumaiixy, e nopPSUYHOMO M0 € PAIUYHO Om 3eMsimd,
02bH3, 8b30YXA U 600amMa, me 20 HapeKIu Hali-eopHo msacmo - "ecup” (aithsr), dasatiku
My mosa ume nopaou gaxma, ye mo ,, 6unazu 6s2a“ (aei thein) cneo geuromo gpeme .

Jlumepamypa. ,, Apucmomen. 3a nebemo. Knuea I”. Ilpesod A.B.Jlebedes
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., Mamemamuueckume
Hauana Ha ecmecmee-
nama ¢gunocogus
(«Philosophice
Naturalis Principia
Mathematicay, 1687)

Ta BB3MPHEMA OTIICYATHIUTE HA Telara
BbpXy IHEBMaTuyHara OOBHBKA“). (3a-
benexcka: euxcme 6 kuuea ,, AnnamPa
NOHAMUEMOo 3d CyOnUYHOCIMUme).

(Jlumepamypa: @unocopcku eHyurioneouuecKu
peunux / enag.peo. Unuuvos JI. ., Teooocueg I1.
H., Kosanvose C. M., Ilanoe B. I'— M.: Cwveem-
cka enyuxnoneous, 1983; Leisegang H., Pneuma
Hagion. Der es Geistbegriffs der sinoptischen
Evangelien aus dergriechischen Mystik, Lpz., 1922;
Verbeke G., Involution de la doctrine du pneuma du
stolcisme a St. Augustin, Louvain — P.,, 1945, Saake
H., Pneuma, 6 xu.: RE, Suppl., Bdl4, 1974).

Ortracure 3a eupa ca ce 3ama3uiii U B
nerenaute 3a 6oroere. CrrmacHo Jpes-
Horpplikara muronorus, Edupsr Oun
CHHA Ha MBPBUYHMSA BedeH Mpak Epeba
(TOBa MIME B MPEBOJ] OT TPHIIKK O3HAYA-
Ba ,,Mpak‘) u 6ormHs Hukra (ToBa nme
B IIPEBOJI OT TPBLKOTO ,,HUKC'* O3Ha4YaBa
»HomT ). CmsTano ce, ue Hukra ce sBs-
Bajia €IMH OT IIBPBUYHHTE CBETO OOpa-
3yBalll MOTEHUMAIM U HEUHOTO >KWJIH-
e € pasnoNioKeHo B Oe3qHara Taprap.
Edupa Oun crioMeHaBaH Karto IDIaMTSII]
BB3/IyX, B KOWTO KPBKAIM 3BE3UTE H
KHBESIT OOTOBETE (3abenedcka: eudicme
NO-HAMAamMvK 6 00KIA0A memama 3a e30-
ocmuyeckama memopana). B ipeBHOCTTA
non edup pa3dupau ToBa, KOETO OTJIe-
Js10 Oe3KpaiiHus CBAT HA Oora OT Bpe-
MEHHHSI MaTepuaieH cBatT. CMmsrano ce,
ye mpe3 eupa ce NpocMyKBasa cuiara,
KOSITO Ch3[aBajla U aKTUBHPATa BCHUUKO
BUIFIMO U HEBHIUMO B TO3U MaTepu-
aJleH CBAT, a ChILO Taka M TOBA, KOETO
xopara Hapuyar ,p KUBOT . OT4yWTaiiku
ocHoBure Ha U3KOHHATA ®U3UKA
AJIJIATPA, manenurte CBEACHUS, TOIIIH
JI0 HAIlM JTHH, Bede He HU CE CTPYBAT Jie-
reu. [lo3HaBaHETO HA OCHOBHUTE JaBa
SICHO U 00OCHOBaHO pa3OupaHe, 4e ToBa
ca eCTeCTBEHH IPOLIECH, JIEXKAIIU B OC-
HOBATa HA MUPO3/IAHUETO.

3a edupa KaTo BCeMHpHA BCEIPOHUKBA-
1A cpeia, Ha KOSITO € TMPUCHILA posiTa
Ha HOCHTEJ Ha KOU J1a € B3aUMOJICHCTBUS
B MaTepHAIHMS CBSAT, Ca CE 3ara3uiy 3Ha-
HMA U B criefpaiure enoxu. IpakTuye-
CKH BCHYKH, KOUTO Ca C€ MHTEPECYBAIN
OT JPEBHUTE CBEJEHUS 32 HENEeIUMUTE
eJIEMEHTapHH YaCTHIN — aTOMHTE, Ca Ce
COITbCKBAIIM M ChC 3HAHMSATA 32 HEU3Uep-

naeMusl M3TOYHHK Ha eHeprust — edupa,
obade BB3MpUEMATH Ta3u HH(OPMAITHS
CBIVIACHO JIOMUHMPAIIHS MHUPOIVIEA Ha
cBosita enoxa. Ceiust To3u J[opmaHo
bpyno, Pene Jlekaptr, Kpuctnan Xroi-
redc, Mcak Hroron, Jleonapn Eiinep,
Muxauin JlomoHocoB, Amutpuit Menne-
JIeEB U MHOTO JIPYTH.

Hampumep, ¢usuk u  Maremarnk
Pene Jlekapr B CBOETO 3HaMEHHU-
TO TpousBeneHue ,Jlmonrpuka“ (,,La
Dioptrique”,1637) wu3nara wunmeute 3a
egupa Karto MPEeHOCUTENl Ha CBETIHHA-
ta. Kpuctusia XrolreHe B B0t OCHOBEH
Tpya ,,Ipakrar 3a cBermHara® (,,Trait
de la lumiere, 1960) ornucea BhIHOBaTA
TEOpHsl 3a CBETA, KbJIETO M3JIara KIIko4uo-
Bara Wes: CBETIMHHUTE Bb30YXKICHUS
ce sIBSBAT €JIACTUYHU MMITYJIICH B eupa.
Hcak HroToH B CBOSI OCHOBEH TPy ,,Ma-
TEMaTHYECKUTE Hayalla Ha €CTeCTBEHATa
¢unocodus («Philosophie Naturalis
Principia Mathematica», 1687), xkbaero
ce onuTai Ja 0000 CBOUTE pe3yiTa-
TU W W3CIIEIBAHUATA HA CBOMTE IIPE-
IIECTBEHUIIH, CHIIO Taka CIIOMEHAT 3a
3HaHMATA W3BECTHU B JpeBHOCTTa. B
YAaCTHOCT, 3a MUSHOBEHOMO Npeoasa-
He Ha Oelicmeuemo om eoHO M0 KbM
Opy20 HA pascmosimue npes npasHomo
npOCMpancmeo Oe3 nomMowyma Ha ma-
mepusma. Ta3u uHpopMarms HroToH
M3THKHAJI KaTo CBOS HIEs 3a JAJICYHOTO
JICUCTBUE WJIM JIEWCTBUETO Ha Pa3CTosi-
HHUE. A CBIIO TaKka CIIOMEHAJl HHTEpIIpe-
Taupaiky 1o CBOEMY 3a JPEBHHUTE 3Ha-
HUS 34 ,,[TPBUYHMS TNIACHK * B KOHTEKCTA
Ha uzesTa 3a O0KECTBEHHUS MPOU3XO/ Ha
cBera. Benukusr maremarvk, MeXaHMK
u ¢ms3uk Ha XVIII Bek, 106aBsiiku CBOSI
dbyHIaMEHTalleH TPUHOC B Pa3BUTHE-
TO Ha TE€3M HAyKW — akajeMuK JleoHaps
Eiinep (Leonhard Euler; 1707-1783) B
CBOUTE TPY/IOBE MHCAJI 32 TOBA, Y€ BCUY-
KU ONTUYECKHU €JIEKTPUIECKU, MATHUTHH
U JIPYTH SIBJICHUS ce OOSICHSBAT MOCpeI-
CTBOM B3aMMOJICHCTBHETO Ha ,,rpyOara‘
Marepusi U JI0CTa ,,l10-PUHOTO™ BeIIIe-
cTBO (C mo-crmaba IUTBTHOCT, HO JOCTa
Mo-eJacTHYHo) — edupa. Tol ce onuran
Ja OOSICHU M3BECTHUTE 1O TOBA BpeMe
SIBJICHUS ¢ KoJieOaHusTa Ha eupa.



Karo 1o npe3 XVII, XIX B. u nopu B
HadasioTo Ha XX B. BbB BpeMEHaTa Ha
OypHO pa3BUTHE Ha eKCIIEpPUMEHTATHATA
HayKa (YUMUTO IUIOZIOBE ChBpEMEHHATra
HayKa W3I0J13Ba U 10 THEC) epupbT Oui
€THa OT [ICHTPATHITE TEMH Ha 00CHK/Ia-
HE OT (PU3HIUTE, MATEMATHIINTES, XUMH-
IIUTE U U3CIIEOBATENINTE HA MHOTO JIPy-
T JUCIWIUIAHA. 32 CBETOBHUS ehup ca
MHICAIN ¥ TOBOPWJIM MHOTO CBETOBHOM3-
BECTHU y4eHU. Hanpumep aHmmiickusr
¢u3uk u maremaruk xeiimc Maxkcyen
(James Maxwell; 1831-1879) — equn ot
OCHOBOTIOJIO’KHUIIUTE HA CTarMdeckara
bm3KKa U ch3arens Ha Kiacuyeckara
enekTponuHamuka. Vimenno Gnaromape-
HHE Ha MOJIeJTHaTa MpejicTana 3a epupa u
HAJIMYMETO Ha IPEBHUTE 3HAHUS 32 Ta3U
oco0eHa BCeJleHCKa cpejia, TOW yCIIsil 1a
OTKpHUE TEOpHATA HA EIEKTPOMArHUTHO-
TO mone. Makcyen cMmsATaj, 4e Hampe-
KEHHETO Ha EJIEKTPOMArHUTHOTO TOJIe
€ CBBP3aHO C CIACTUYHHTE HATPEIKCHUS
B edupa, a MarHWTHara WHIYKIUS €
CBBp3aHa C HErOBOTO BUXPOBO O8udice-
nue. B ,,Ipakrar 3a €1eKTpU4eCTBOTO U
marHetnsma“ («A Treatise on Electricity
and Magnetism», 1873) Toii Harmcan
crneqHoTo: ,,JloHacTosiemM HHE HE MO-
XKeM Jla pa30depeM paslpOCTPaHEHUETO
(3abenexka: Ha B3aMMOJIEHCTBUETO) BbB
BpPEMETO KaTo HUILO APYTo, OCBEH IO-
JIeT Ha MaTrepualiHa CyOCTaHIMs Tpe3
MPOCTPAHCTBOTO WM Karo ChCTOSHUE
Ha JIBWOKCHHETO WM HANpPEKEHUETO B
cpefia Beue ChINECTByBaIlla B POCTpPaH-
CTBOTO... JlefiCTBUTEIHO, KAKTO M Ja ce
NpeiaBa eHeprusitTa oT eIHO THAJIO Ha
APYIo BbB BpeMeTo, TPsidBa Ja chlile-
CTBYBa cpela WU BelllecTBO, B KOETO
ce HAMHpPa caMaTa eHeprusi B MOMeH-
Ta, KOraTo Beye € HAMyCHAJA eIHO
TAJI0, HO BCe Ollle He € JOCTHIHAJIA
A0 APYro... CrenoBareTHo BCHYKH Te3U
TeopHH (TIpUMeEp: 38 BITHOBOTO B3aUMO-
JICUCTBUE U EJIEKTPOMArHeTH3Ma) BOAAT
KBbM TIOHATHETO 32 Cpelia, B KOSTO MMa
MSICTO Pa3NpPOCTPAHEHUETO, U aKO TIPH-
€MeM Ta3M cpeJia KaTo XUIoTe3a, MHCIIS,
4e Ts1 TPSOBa 1a 3aeMe IIEHTPAITHO MSICTO
B HaIIUTE M3CJEBAaHUs, CTPYBA CH JIa Ce
oIMTame J1a MOCTPOUM MHUCIICHA Tpea-

CTaBa 3a Ha4YMHA Ha HEWHOTO JIEHCTBUE U
B Hal-MaJIK! TIOJPOOHOCTH; THKMO TOBa
ce sABsIBa MOsITA IIOCTOSTHHA I1€JT B HACTO-
SILLIMS TpaKTar.

Konnermusita 3a edupa Owna uscien-
BaHa OT CIEIBAIUTE y4YEeHH. AHIIUIA-
ckuAT (u3uK U XumMuk Maiikbn @a-
paneit (Michael Faraday; 1791-1867)
— OCHOBOIOJIO)KHUK Ha ChBPEMEHHATa
KOHIIETIIINS Ha ,,CUI060MO noie'* B elek-
TpOAMHAMMKATa, aBTOp Ha penuna (yH-
JTAMEHTAJTHU OTKPUTHSI, B TOBA YMCJIO, 32~
KOHA 32 eJISKTPOMAarHUTHATa MHTYKIHS,
3aKOHa 3a eJIeKTPONIN3aTa v T.H. Hemcku-
at ¢pusuk Xenpux Xepil (Heinrich Hertz;
1857-1894) — enuH OT OCHOBOIIOJIOXK-
HULIUTE HA EJIEKTPOAMHAMUKATA, KOWTO
EKCIIEPUMEHTAIHO JI0Ka3aJl ChIIEeCTBY-
BAHETO HA EJIEKTPOMArHUTHUTE BBIHU
(6maromapenue Ha HeroBara paboTa, Kak-
TO U paboTara Ha MHOTO JPYTH YYEHU B
MOCJIE/ICTBUE OWIIO CH3/1a/ICHO PAUOTO).
Xomauackusi ¢u3nk XeHnpuk JlopeHit
(Hendrik Lorentz;1853—-1928), wyuuto
TpPYJOBE OMJIM OCBETEHH Ha €JIEKTPOIHU-
HAaMHKara, CTaTHIHaTa (PU3MKa, ONTHKA-
Ta, TEOPHATA HA U3THUBAHUATA, AaTOMHA-
Ta ¢u3uka. Toit 00eAMHII KOHIIENIIUTA
3a HEMpPEeKbCHATOTO E€JIEeKTPOMArHUTHO
HOJIe C ONpPEIENEHUETO 3a JUCKPETHU-
TE EJIEKTPUYECKH 3apsi/iv, BIU3AIIM B
CbCTaBa HAa BEIIECTBOTO. 3HAMEHUTHSAT
(peHcKn MareMaTuk, (UMK, aCTPOHOM
u ¢uocod XKy Anpu [loankape (Jules
Henri Poincaré; 1854—1912), koiito u3-
TIOJI3BaJI B CBOUTE TPYIOBE KOHIICTIIIHSATA
3a CBETOBHMS €(hUp M YKa3Basl HA TOBA,
4e erpa HE € BB3MOXKHO J1a Ob/ie OT-
KPUT TI0 EKCIIEPUMEHTAJIeH BT, KaKTO
ce CrmoMeHaBano W B apeBHocTTa. Oc-
BEH TOBAa B JIPEBHOCTTA CBIIO TakKa ce
OTOETIS3BANIO, Y€ Ta3u CyOCTaHIMS €
HEJIOCTBITHA 3a XOpara, HO IO3HaBaii-
KU HelHaTa MpHUpojia € Bb3MOXKHO J1a ce
Ch3/1aJ1e HeM34epIiaeM N3TOYHHK Ha CUJTa
(eneprus). TekMo Ta3m wHbOpMaIs
cTaHasia OOCKT Ha BHUMaHHE OT CTpaHa
Ha MOJIMTUYECKHUTE, PEITUTHO3HH YIIPaB-
JsBallid U OOraTuTe XOpa OT BCUYKHU
€TI0XH, KOUTO MPUBIHYAIN KbM JafICHH-
Te U3CJeABaHUs Hali-TOIEMUTE YMOBE Ha

Llicetime Maxcyen
(James Maxwell;

1831 —-1879)

Maiixvn ©@apaoeti
(Michael Faraday,
1791 —1867)

Xenpux Xepy
(Heinrich Hertz;
1857 —1894)

Xenopux Jlopeny
(Hendrik Lorentz,
1853 —1928)

Kion Anpu [loanxape
(Jules Henri Poincare;
1854—1912)
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Huxona Tecna
(Nikola Tesla,
1856 — 1943)

., Hawusim cesm niysa
8 02POMEH OKean om
enepeus, Hue nemum

8 Oe3KpatHomo
npocmpancmeo

C HEnOCMUMICUMA
ckopocm. Beuuxo ce
8bpMU, 08UIICU Ce —
BCUUKO € eHepaUsl.
Ilpeo nac cmou
2PaHOUO3Hama 3a0a4da
— 0a HamMepumM HA4UHU
0a dobusame maszu
enepeus. Tocasa
U3BIUYALIKY 5L OM MO3U
Heuzuepnaem Usmo4Hux,
408euecmeomo uje ce
npeosudicea Hanpeo ¢
2USAHMCKU CIMBAKU ",

Omxwc om OHesHUKA
na Huxona Tecna, 1891

., Benuxume maunu

Ha Hawemo oumue
menvpea npeocmou
0a 6voam pazeadan,
oopu cmvpmma Hatl-
8epOSMHO MOdice Od He
ce oxaoice Kpau .

Huxona Tecna

. Heticmeuemo

oopu u Ha Hati-
MUKPOCKONUYHOMO
ChbUecmeo 600U 00
U3MEeHeHUsl 8 Ysnama
ecenena .

Huxona Tecna

CBOETO BpeMe, (PMHAHCHpAI TEXHUTE
Pa3pabOTKH, CTUMYITUPAITH (FJIH TIOHE He
NPEYMITN) Ha 3HAMEHUTHUTE YUCHH JIa 13-
CJIe/[BaT BBIIPOCHTE CBBP3aHH C eHpa.

Ta3u BcenpoHUKBAIIa Cpeia ce pasmiexk-
Jlajia UHTEH3UBHO BbB BEKa HA HOBHTE
HAYYHU OTKPHUTHS BbB (DH3UKATA B Kaye-
CTBOTO CH Ha ITPBOOCHOBA, CHILIO KAKTO
u B 1apeBHocTTa. HO B cBeta Ha HOBHTE
pa3Oupanusi TIO OHOBa BpeMe edupa
OWJI pas3mIeKIaH U Karo MPEHOCUTEN Ha
CBETIIMHATA U CJICKTPOMArHUTHHUTE B3a-
nmojericteus. CmsITalo ce, ue UMEHHO
edupa crocoOCTBa 32 MPEJABAHETO HA
CJICKTPOMArHUTHUTE W3IIbYBaHMs, ONa-
TOZIapeHUE Ha KOETO CE TOSBIII U3BECT-
HHSI Ha BCUUKH M3pa3 B PaJMo TIpe/iaBa-
HusitTa — ,.BIr3aM B edup®. Toa Omna
ernoxara Ha BEJIMKUTE OTKPHUTHS BbB
(H3MKaTa U KaKTo MUCAIT ChBPEMEHHH-
IIUTE HA TOBA BPEME: ,,iIeuTe OYKBATHO
BUTAcIM BbB Bb3Ayxa™. Bcuuku tes3u
(byHIaMEHTATHN OTKPUTHS HaOHUpau
Cepro3Ha CKOpOCT OnarofjapeHue Ha eK-
CIICPUMEHTAIIHUTE TOTBBPXKICHUS, HO
CaMo JI0 OTIPE/ICNICH MOMEHT...

HeovakBano B Hauanoro Ha XX B. BCHY-
KU U3CIICIBAHUS CBbP3aHH ¢ eprpa Ommm
npekparend. Ha MHOro ydeHu oTCTO-
sBallli TeopusATa Ha edupa Owio mpe-
KpaTeHo (PMHAHCUPAHETO, 3alI0YHAIH 12
Ch3/1aBaT pa3MYHUA W3KYCTBEHU Nped-
KU, HAaIlpuMep, 3aTBapsHETO Ha Jabopa-
TOPUHTE, CHKPAIIABAHETO HA HAyYHUTE
paboTHH MecTa, Ch3]aBaHETO Ha YCIIOXK-
HEHUS [IPYU HAMHUPAHETO Ha padoTa U T.H.
EnHOBpeMEHHO BHB BCHUKH CBETOBHU
MeJMHU ce pa3rbpHalia MamadHa KamIia-
HUSI 33 IMCKPEIUTALIUSATA Ha eHpa, KaTto
€THO OT OCHOBHUTE IIOHATHS B HAyYHATA
¢usmka. 3amio 3a edupa, Ha OCHOBaTA,
Ha KOMTO IUIesiia OT 3HAMEHWUTU YUYCHU
Ha XIX B. B cBouTe (yHIAMEHTAHU
TEOPUM TIOTyYaBaIIM H3KITIOUYUTEIHO
MHTEPECHHU EKCTICPUMEHTAITHH JIaHHU 32
YHUKAJHaTa IMpUpoAa Ha eJeKTpoMar-
HETU3Ma, BCUUKH M3BEIHBX MITBKHAIN
TaKa ps3ko? A Mo-KbCHO JI0pH U Ha T€3U
(bu3UIH, KOUTO JOPH CIIOMEHABAIIH JTy-
Mara eup B pazroBop CbC CBOUTE KOJie-
ru, Oe3areaaluoHHO OMIM JaMIOCBaHU

C eTHKeTa — ,, ThKe Y4eH, 6e3 300110
Jla ce TIe/ia Ha HEerOBUTE 3aCiIyTH, JOpU
na € OWI MpaB XWISIA ITBTH B CBOUTE
n3ogu? KakBo HENCTBUTENHO ce Cily-
YWJIO TOraBa?

,,BHHOBHUKBT 32 TOBA OWJI U3BECTHHSIT
cpbOCKU (hU3MK U M3CIe0BaTeN Ha TO-
KOBETE C BUCOKO HalpeKeHHe, TalaHT-
JIMBUSL HHXKEHEp U n3o0petaren Hukomna
Tecna, KOWTO MO €KCHIEPHUMEHTAJICH BT
OTKpWJI HA4YMH 3a JOOMBAHE HA HEH3-
yeprnaema eHeprus ot epupa. Heropara
CHELUATHOCT OWiia eNeKTPOTEXHHUKATA,
a OCHOBHHSI My HayueH MHTEpPEC CTaHa-
JI0 U3y4aBaHETO BBIIPOCA 32 TEHEPHpaHe
Ha Oe3KUYEH MPEHOC Ha eHepTHs Ha pa3-
crosiHue. Hecmy4aiiHO B HEroBUTE UEU
Ha TPBB MOMIEN MPUCHCTBAIHN (paHTa-
CTUYHU TEOPUH 32 TOTaBaIIHOTO YOBE-
yectBo. Hampumep Omaromapenue Ha
cBOOOMIHATa EHEeprusi B3eTa OT aTMocde-
para (1o TouHoO oT epupa), 1a Obaat Oe3-
YKIMYHO OCBETEHH MOPCKHTE U OKEAHCKU
MBTUINA 32 TPEMHUHABAIINTE TIIaBaTEI-
HU CBHJIOBE TPEe3 HOIITA, a U Mpe3 JCHS.
AKO 1OJIOOHU OTKPUTUS Os1Xa BBILTHTE-
HU B CKEIHCBUCTO, TO IIIXA Ja IMO3BO-
JSIT pa30MpaHeTO Ha MHOXKECTBO CHOM-
TSI ¥ 3aTaJIKU OT IBJIOOKA JAPEBHOCT, a
CBIIO TaKa U MHOXECTBO (hakTH, ycTa-
HOBEHH B MPOIIECca HA PA3TIHMYHH apXeo-
JIOTUYECKU OTKPUTHSI U HAXOJIKU, KOUTO
HE BJIM3aT B TPAAUIIOHHOTO THJIKYBaHE
Ha MCTOPUSATA, KUBOTA U TEXHUUECKUTE
JOCTIDKEHUSI Ha JIPEBHUTE xopa. Tosa
O OTTOBOPHJIO Ha MHOXECTBO BBIIPO-
cu. Hampumep, Kak OpeBHHUTE ETHIITS-
HU OCBILECTBABAIA CTPOUTEIICTBOTO
U JIGKOPAaTUBHOTO O(QopmIleHHE BHTpPE
B MUpamuauTe, 06e3 1a mpudsrBar KbM
W3BECTHUTE HA CHbBPEMEHHUTE XOpa Ha-
4yrHU Ha ocBemieHne? brnaronapenue Ha
KOSl CHJIa IPEBHHUTE XOpa YCISBAIM Ja
TIOBJIMSAAT HA TPABUTALIUATA, JIa TIpeMe-
CTBaT METAIMTHU OJIOKOBE U J]a CTPOST
OT TSIX LIeTH TpaioBe? 3a KakBO ca Omim
MIpeHa3HAYEeHU TaKWBa ,,KOCMOAPYMH '
Karo HampuMep apeBHara baanmbekcka
Bepana B JluBan? OT kb€ y npeanure
Ha a(hpHKaHCKOTO IUIEME JIOTOHU ca ce
MOSIBUJIM TOYHHU CBEACHMS 3a 3Be3/ara
Cupuyc U HeilHaTa cucTeMa, KakTo U



KaKbB U3TOUYHHMK Ha €HEeprus TpsOBa
Jla MMarll, 3a jaa jgojetuin (6e3omac-
HO) Ha KOCMUYECKHU Kopabd 0 Ta3u u
Jpyru 3Be3au?

Tecna mocturHan morpecaBalid pe-
3yNTaTH B CBOMTE M3CJICABAHUS U MEU-
Taea U300peTeHusTa My U CBOOOJHATA
eHeprus 1a ObJaT JOCTHITHY 32 BCHUKH
XOpa, KOETO €CTECTBCHO 3HAYMTEITHO
Ou OOJIEKYMJIO U OMPOCTHIIO >KUBO-
Ta Ha IBUIOTO YOBEYECTBO, M LIUIO J1a
U3Be/C IIMBUIIM3ALMATA B HOBA epa Ha
TEeXHUYECKOTO pa3utre. Ho nmpobnema
OWII B TOBA, Y€ HETOBUTE M3CIIC/IBAHUS
Owin (PMHAHCUPAHU OT AMEPUKAHCKHTE
NPOMHILICHUIIN, KOUTO HMaJId ChBCEM
JpYTH IUIaHOBE 3a TOBA Kak TpsiOBa jaa
U3IIekKIa cBeta. TsxHara 1en Ouna He
0e31IaTHOTO CHAOASBaHE C EJEKTPO-
CHEprusi Ha HY)KIACIIUTE CE, KAKTO M
MOCTPOSIBAHETO HA JyXOBHO HPaBCTBE-
HO OOIIECTBO, a U3BIMYAHETO HA KOJ-
KOTO C€ MOXKE [TOBEYE 1edasioa u ch3aa-
BaHETO Ha MOTPEOMTENICKO OOIECTBO,
B KOETO T€ M TEXHHUTE HACJIEAHHIM J1a
MMaT HeorpaHWYEeHa BJIACT HaJl XOparta.

Hecnyuaitno nepuoma ot 1895 no
1904 1. 6un HapeuyeH mepuoJ Ha pe-
BOJIIOIIMOHHU TPOMEHU BBB (PU3UKa-
ta. Ot 1892 no 1905 r. Oun nuka Ha
Hali-3HaYUMMUTE OTKpUTHS Ha Tecia.
Bbnpekun TOBa Heromara ,,BUHA® U
,,CTpaTernyecka rpemka‘ Ouia B ToBa,
Yye MbPBUTE, HA KOUTO MTOKA3aJl CBOUTE
Ba)XHU OTKPUTHS, OWIIH TE€3H, KOUTO CE
CTpEMENH Ja Ch3AaAarT ChIIOTO TOBA
norpedutencko obmectBo. Te3u ot-
KpUTHUS (M CBBP3aHUTE C TSIX Bb3MOXK-
HU TIOCIIEACTBHS M TEPCIEKTUBHU) JI0
TOJIKOBA IIOKUpAJIU aMEPUKAHCKUTE
(GUHAHCUCTH W TPOMUIUICHUIU, Y€
OT CcTpax Jia u3ryOsT CBOUTE JOXOIU U
BJIACTTA CH HAJl XOpara, HE caMo PA3KO
MpeKbCHAIN (PMHAHCUPAHETO Ha MPO-
ekture Ha Tecia, HO W Tpeanpuenu
BCUYKO BB3MOXKHO TOHATHETO edup
,BEIIHBK U 3aBHHArud’ Jla U34e3HEe OT
dynnameHnTa Ha Haykarta — (U3HUKa.
Hctopusita ¢ Hukona Tecna — pa3dupa
ce e yacteH ciyuyail. [lonobuu otkpu-
THS € MOKeN Jla HalpaBH, KOMTO U J1a

OusI0 ApYr yueH, Thil KaTo HayKara B
TOBa BpeMe JIEHCTBUTEIHO € BbpPBSJIa
KbM Ba)XCH IPEIIOMEH MOMEHT, pas3-
TBapsml (PaHTACTUYHH TEPCHEKTUBU
npen 4oBemikata uuBuiam3anus. Ho
TO3U YaCTEH Cllydail 3a ChKalleHUE ce
OTpasujl BBPXY IslaTa HayKa W Haid-
IIABHOTO — Ha HeilHoTo Obmemie. I1o
To3u HaunH, Hukona Tecna, caMusT He
JKeJlaell] momo0eH Xoa Ha ChOWTHATA,
Obp3aiiku Ja EMOHCTPUPA PEBOJIIO-
LMOHHATA TEXHOJOIUA Ha TE€3U, KOUTO
MOYKEJIH J]a U3TYOSAT OT TOBA EMOXAIIHO
OTKpUTHE KYIUIIA Mapu U BIACT HaJ
X0para, KaKTo U CBOETO ,,CBETOBHO I'0-
CIIOJICTBO® 3au€pKHaJ 3a 151 BEK U3-
CJIeIBAaHUSATA TI0 BhIIPOCA C MOTy4yaBa-
HETO Ha cBOOO/HA eHeprus ot edupa.

Ot 1905 r. B Haykara 3an04Haio Lele-
HAaCOYEHO YHUIIIO)KaBaHE HAa TEOPUUTE
3a edpupa. Heciyuaitno 1905 r. Bisizna
BbB (hM3MKaTa Karo ,,rOAMHA Ha YyJe-
cara“ (Ha matuHckd Annus mirabilis;
UHTEpeceH (PaKT 3a 3HaeHIUTEe XOpa: B
aHIIMICKaTa JIUTepaTypa HauMEHOBa-
Hueto ,,Annus mirabilis“ ocHOBHO ce
u3non3ea 3a 1666 r.). Benencteue Ha
TallHUsl 3arOBOpP HAa CBETOBHUTE MPO-
MUIIJICHUIIA W MAarHatu, Ha aBTOpH-
TeTHUA HaydyeH OJMMIT CIIeNIHO OWiv
U3IUTHATU peauna ,,Qpurypu’, 4uuTo
KaHJU/IaTypH 3allO4YHAIM /1a C€ PeKIia-
MUpAT 1O LS CBST, @ T€ HAa CBOM pel,
3alovyHaIM Ja TOAMEHST IOHATUATA
3a epupa U ja ornanedaBar (U3UKa-
Ta B ChbBCEM Jipyro pycio. Hampumep
npe3 1905 . Huxkomy He wu3BeCcTHU-
a1 26 romumieH AnOepT AMHIIANH
(Albert Einstein; 1879-1955; mo ToBa
BpeMe Beue rpaxaaHuH Ha lllBeiina-
pusl, CbTPYAHUK Ha TTATEHTHOTO OIOpO)
nyONnMKyBa YeTUpHU CTaTUM MO Haid-
aKTyaJTHUTE HAalpaBJICHUs,, KOUTO Ce
pa3BUBAJIM 110 TOBA BPEME U ITPUBIINYA-
71 BHUMAHHETO HA CBETOBHUTE YUEHU
0T paznuyuHu crpanu. Cpen TsX € U Tpy-
1a ,,3a EnexrpoarHaMukara Ha JIBUXKe-
mmre ce tena” («Zur Elektrodynamik
bewegter Korper», 1905), xbaeto
AWHINAH W3j1ara croelnuajHara Teo-
pust Ha oTHocutenHocrra. Hemro mo-
BEYE, HEIOBUTE TPYAOBE MOMEHTAIHO

Anbepm Avinwaiin
(Albert Einstein,
1879 —1955)

A Enstin Dserreicht vom Verfasser.

Zur Elektrodynamik bewegler Korper.

Anbepm Atinwaiin
., Kom enexmpoouna-
MUKAMa Ha 08udice-
wume ce mena “
(«Zur Elektrodynamik
bewegter Korpery,
1905)

ANNALEN

PHYSIK.

F. L C.GREN, L W. GILERT, L €. FGSESDEIY, €. oxo E. WIEMENANY,

VERLAG YOX JOHANN AMBROSIUS BARTH.

Cnucanue ,, Qusuunu
ananu“ (,,Annaleb
der Physik*“),  kotimo
ounu nyonukysa-
HU mpyooseme Ha
A.Atinwatin
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Xenopux Jlopeny e
Kasan: ,,..Mamepu-
sama npumedsicasauia
meeno e abconom-
HO npoHuyaema, a
UMEHHO 3Ae0HO C
8CeKU amom eOHo8pe-
MEHHO Cbuecmaysa u
egupa, kakeo uje ce
CIYYU, AKO paszeiedlc-
oame amomume Kamo
MecmHU MOOUPUKA-
yuu Ha epupa “.

Omkve om KHueama Ha
11.C.Kyopswyoeé ,, Ucmo-
pust Ha Qusuxama
Tom 3, 1971

C xaxeumo u mpyo-
HOCMU 6 onumune

oa cu npedcmasum
cmpoedica na eghupa
0a He ce convckeame,
MO e0HO € HECLMHEHO,
MEAHCOYNIAHEMHOMO

U MedHCOY36€30HOMO
NPOCMPAHCMEO He e
NpAasHo, a e 3aNbIHEHO
¢ mamepuanua cyo-
cmanyus u mena om
HaU-UWupox mauad u
mps166a 0a ce npusHae,
Hali-eOHOPOOHOMO OMm
BCUYKLU, KOUMO Ca HUL
U36eCMHU.

Omkwe om cmamusima
na Jocetime Maxcyen

o E¢up * Enyuxnoneous
bpumanuka, 9-mo
uzoanue, 1878

Eono om naityousu-
menHume OmKpUmusl,
Koemo Qusuyume
VMELPOUIU NPE3
nOCNIeOHUmMe 200UHU
e, ue Mamepusima He
CHUeCcmayea.

Omkwvc om KHueama Ha
Anpu Ioanxape
,,3a naykama

ce MyOIMKyBaT B IPECTHKHOTO HAYYHO
Hemcko ciucanue — ,, Ou3nyHy aHAIN
(«Annalen der Physik»). ITo ToBa Bpe-
Me eJIEKTPOJMHAMHKaTa Ouiaa MHOTO
MOMYJISIPHA TEMa U MIPUBJINYAjIa BHUIMA-
HUETO Ha MHOTO X0pa, OnaroapeHue Ha
TEOPETHYECKUTE M EKCIEPHUMEHTAIHU
orkputus Ha Hukona Tecna u penuna
M3BECTHU yUYEHH TI0 TOBa Bpeme, pabo-
TeIH B 00JIaCTUTE Ha €JICKTPUYECTBOTO
U €JIeKTPOMarHeTu3Ma.

Crnenuannara TeOpusi Ha OTHOCHUTEIN-
HOCTTa Ha AWHIIAWH 2rnedana om opye
bl HA QU3UYHUME Npeocmasu 3a
BpPEMETO M MPOCTpaHCTBOTO. Herosu-
Te BB3MIEIU CE MOAHACSIM Karo ,,He-
3aBUCHMHU OT TOTaBalllHATa TEOPHH,
KOWTO IO TOBAa BpeMe ce Oazumpanu
BbpXy edupa. Hanpumep, ako 3Hame-
HUTHUS XOJAHJCKH (PM3HK M TEOPETHK,
Hocuten Ha HobenoBara mpemus 1o
¢usuka Xenpuk Jlopeni, a cbiio Taka
U aBTOPUTETHUS (DPEHCKH MaTeMaTHK
u ¢usuxk Aunpu Ilyankape, cmsranu
BCHUYKU HOBU €(DEKTH 32 JUHAMUYECKU
CBOiicTBa Ha e¢wupa, TO B ,,TEOpPHATA
Ha OTHOCHUTEIHOCTTa™ Ha AMNHIIANH
BCHYKO TOBA C€ MPEBEXJIANIO OT JWHA-
MHKaTa KbM KHHEMAaTUKaTa U U3KII0U-
8ano nowsamuemo Ha eupa. Mnagusar
YUYEH 3allovHall 12 YTBbP)KAaBa: BCUY-
KO, KOGTO C€ CYMTa Karo CBOMCTBA Ha
edupa ,,BCHITHOCT € MPOSBICHUE HA
OOCKTUBHHUTE CBOICTBA Ha MPOCTPAH-
CTBOTO W BPEMETO W M300II0 HE € He-
00X0IMMO Ja C€ M3I0JI3Ba MOHITHETO
3a eupa camo, 3a Jia ce JOKaKe HEBb-
3MOKHOCTTA Ha HErOBOTO HAOIIOACHUSL.
Toect AliHIIaliH M3MIPa3HUI B CBOMUTE
TPYIOBE KAaKTO HNOMAMUEmMO 3d equp,
maka u onupawjomo ce Ha He2o No-
HAmMuUe Ha abCONIOMHOMO O8UdNCEHUE U
abconomnHomo epeme (3abenexncka: no-
nOOpoOHO 34 AOCONIOMHOMO 8peme U
08udICeHUe 8uxCme 8 Knueama ,, E3o00c-
mo3"). Ilpu ToBa TeopusiTa HA OTHOCH-
TEITHOCTTA HE Ce sIBSBaJia HEIIO HOBO B
Haykata. O1ie IbJIro BpeMe Mpeau Ta3u
nyonuKkaiyst Ha AiiHmaiin Aapu [Tyan-
Kape B CBOsSI TPyX ,,VI3MepBaHe Ha Bpe-
MeTo* («La mesure du tempsy», 1898)
copmupa o011 1 yHUBEpCaJIeH IPUH-

LUIT HA OTHOCHTEJIHOCTTA 3a €JIEKTPO-
MarHuTHUTE sBieHuss. Ho mpoGiembT
oun B ToBa, ue Jlopenn u Ilyankape
OWIM MPUBBP)KEHULIM Ha eupa, KOeTo
He OMJI0O HUKAaK M3TOHO 3a TE3H, KOH-
TO C€ 3aHUMAaBAJIM C YHUIIIOKESHUETO Ha
TOBa HAy4YHO MOHSTHE MO MOpPHYKA Ha
enpute (PUHAHCHCTH.

3a TOBa, Ye a/ICHHsI 3ar0BOP LIEJICHACO-
YEHO U TMOCJEIO0BATEIHO CE BHIUTBIIA-
BaJI B )KUBOTA, [TPU TOBA C BCEBE3MOKHU
CIOCOOM CBUAETENICTBAT MHOTO (DaKTH.
B Hauanoro Haii-roeMure MMEHa Ha
CBOE TO BpeMe 3a00MKaJISUI C OTHOCH-
TETHO MBJIYaHHUE IpejiaraHara ,,HoBa
TEOpHs MM MPOCTO CE€ OrpaHUyaBa-
JU €AWHCTBEHO C TNPOoheCHOHATHUS
KOMEHTAp, Y€ BCHUYKU TE€3H TEMH BEYE
oMM pasmIekAaHd TO-PaHO OT Jpy-
TH yYCHU, U PE3YNTaTUTEe OT TEXHUTE
n3cieaBaHusa OWiM BaJIMAHU CaMoO 3a
orpezneneHu ycioBus. Ho Mo-KbCHO
(Gu3NIKTE BCE MO-YECTO 3AMOYHAIH J1a
OblaT pa3ensHu Ha TPUBbPKCHUIITE
Ha HOBAaTa TEOPUSI U HA TIPUBBPKESHUIIN
Ha KoHUenuusATa 3a epupa. U B xpaii-
Ha CMETKA yYCHUTE OKOHYATEITHO OMn
pasneneHu Ha JBa jarepa Onaronmape-
HUE Ha €JHO O(HIHMATHO 3asBICHUE,
HarpaseHo npe3 centeMBpu 1920 . Ha
Cnbopa Ha 86-Tust Konrpec na Cproza
Ha HEMCKUTE ECTECTBOM3IMTATEIN MU
Jekapu B HeMckus rpag bax Hayxaiim
(Bad Nauheim; I'epmanus) ThpkecTBe-
HO Omyl oOsiBeH (pakTa, ye MOHSATHETO
edup € M3MPasHEHO OT ChIbpPIKAHUE.
MsCcTOTO M BpeMeTo 3a ToBa He OWin
ciydaiiHu (eBponelickus KypopT ban
Hayxaiim pasnonoxeH Ha 3emsrta [e-
ced, Ha 38 kM oT @Ppanxgypm ha
Maiuin). (3abenedcka: sudicme ungpop-
mayuama om knueama ,, Cenceu 1V”).
VYdenure OT TOBa BpeMe pazoupaiu, ye
TOBa TBBPJCHUE 3aY€PKBa MHOXECTBO
Beue J0Ka3aH! (PU3NYHU TeopHH, 0e3 1a
MIPEIOCTaBs B 3aMsHA HOBU 3abJDKH-
TEJIHU JI0Ka3arencTsa U o0sicHeHus. Ot
TO3U TEPUO]] B HAYYHOTO OOIIECTBO 3a-
MOYHAIN Ja NeWCTBAT IAOIOHUTE XU-
TPO MOAXBBPICHU OT CTPOUTEIUTE Ha
MOTPEOUTEIICKOTO OOILECTBO, pa3ieis-
1M HayKaTa Ha J[Ba Jiarepa: ,,ClIeruTe",



KOWUTO HE MOJKEIIH JIa TIPO3par OYCBH/I-
HuTe (QaKTH U ,,HEMUTE ", KOUTO 3HAEIIH,
HO C€ CTpaxyBaJId Ja TOBOPSIT 3a TOBA.

C nomoira Ha MEIUHUTE T€ ChCPEIO-
TOYMJIM BHUMAHHETO Ha CBETOBHATA
OOIIIECTBEHOCT B YTBBP)KJABAHETO HA
,ACTHHHOCTTa Ha TEOpHATa Ha OTHO-
CUTEIHOCTTA", HaCAKIANKN HACITa, Ye
edupa BCHITHOCT He chinecTByBal. C He-
BEpOSITHA CKOPOCT C€ TOMYJIAPU3NPATI
KHUTH W JICKIUH TIPOTOBS/IBAIIM OTHO-
CHUTEJIHO €IHOCTPAHYMBO 32 HOBArTa Te-
Opusi, KaTo OYEBUICH U HEOIPOBEPIKUM
¢axr. ToBa M3uTpano cpoAta HE Majka
pOJISt B UTHOPUPAHETO U YHUILIO)KABAHE-
TO Ha 3HaHUATA 32 epupa. [oBopeliku Ha
CHbBPEMEHEH €3MK, CBETOBHHTE YIIPaB-
HUILIM U3II0JI3BAIN TEXHOJIOTUHTE 32 BIIU-
stuue Ha macute upe3 CMU, B pesynrar,
Ha KOeTo OMJIO YHUIIIOKEHO OTIPEICIICHO
00IIIeCTBEHO MHEHHE M OWIJIO MOAMEHe-
HO C JBXOBHO, MPABO MPOTUBOIOIOX-
HO IyONMYHO TBBPIACHUE, H3IOJHO 3a
TeCeH KpbI BIacTUMald. MHOro rmo-
KBbCHO Ta3W TEXHOJIOTHS IIE CTaHE ITy-
OMMYHO M3BECTHA U I1e ObJie HapeueHa
»LIpo3operbT Ha OBeproH™ (,,Overton
window*). HeliHMST cMHCBI ce ChCcTOU
B crienMaiHata oopadoTka Ha 00IIecTBe-
HOTO CBh3HAHHME OT CTaJUsl HAa Bh3IpHE-
MaHe Ha JjaJieHa niesi, KaTto KapIuHAIHO
»HerpruemanBa* (Hanpumep, HapyliaBa-
1112 KOU J1a € OOIIeCTBEHH YCTOU, JAPEB-
HHU 3HAHUS, TOCTYJIATH, TPaIUIMOHHU
BB3IJIEIH, MOPATHO-ETHYECKH 0011040~
BELIKM HOPMH) /10 CTaJusl HA HE CaMO
MyOIMYHO ,,IpUeMJIMBaTa HIes, HO U
CH3/JaBaHETO Ha HEM3MEHHO HOBO Ipa-
BUJIO 32 OOIIECTBOTO HA Ta3M JIHKINBA
ocHoBa. (Cragun Ha uMH(pOpMALMOHHA
00paboTKa Ha OOIIECTBEHOTO Ch3HAHKE
cbmiacHo ,,JIpo3opesT Ha OBepTOH:
HEB8b3MONCHO Npuemane Ha JTbKITUBaTa
uzes — paouxaieH OTIIeN BbpXyY uaesTa
— MUHUMAJTHO ApUEeMIus TIOTIE BbPXY
uzesTa — MaKCUMAaITHO pa3yMeH TIOTJIe]]
BBPXY UJI€ATa — HAaU-IIOIYJISIPEH MOIVIE]
BBPXY UEsATa — BbBEXKIAHE KATO 1pasu-
JIO B )KUBOTA).

Beunuku Te3u meprypOarmu BB (pusu-
Kara ca KpaiHOo IeYajHu, HO HE Ca HHU-

Kak ydyzasam. Te ca caMO 4aCTU4HO
OTpakeHHE Ha TOBA, KOETO TII00AITHO ce
€ CIIy4YBaJio B OOILIECTBEHOTO Ch3HAHHE
110 TOBa BpeMe OarofapeHue Ha aKTHB-
Hara JIGHHOCT Ha Tpyna (puHaHCHUCTH,
OJeHyBaIllM 3a CBETOBHO T'OCIIOJICTBO.
Ta HaJIM TBKMO TOraBa B CBETAa MACOBO
Cce € YHUIII0XKaBaa [yXOBHOCTTA, HpaB-
CTBEHOCTTA U M3KYCTBEHO CE € U3TPaxK-
Jal0  MOTPeOUTENCKOTO  OOIIECTBO.
VYeuieHo ca ce Ch3aBald CBETOBHUTE
KOHIIEPHH, TPAHCHALIMOHAIHHU KOPIIO-
panuy, YaCTHUTE MOHOIIONH, CBETOBEH
nasap OpUeHTUpaH Ha (GOPMHUPAHETO U
3aTBBPIKIIABAHETO HA MOTPEOUTEIICKOTO
o01ecTBo. B cBeTOBHOTO 00IIECTBO Ce
€ IIaMII0BaJl YOBEKA — IIOTPEOUTEI, Yu-
€TO Ch3HAHHUE OIIE OT PAHHOTO MY JIET-
CTBO C€ HACTPOMBAJIO HA MaTepHaIIU-
CTUYHOTO, ETOMCTHYHOTO BB3NPUSATHE
Ha CBETa, MOTPEOUTENICKOTO OTHOLICHHUE
KBbM JKMBOTA U MOJTyYaBAHETO HA JTMYHU
n3roJa. A CMUCBHJIBT Ha )KHUBOTA CE OT-
KJIOHSIBAJI 110 JIBXKJIMBA IbTeKa (Onaro-
JapeHue KEITaHUETO 3a MOCTOSHHO TO-
BUIIIABAaHE HUBOTO HA CBOUTE JOXOIU
U OIarochCTOSIHUE, KapUEpHHS PBbCT,
OTCTOSIBAHETO HAa €TOMCTUYHHUTE aMOu-
II1H), KOSITO B KpaifHa CMETKa He JjaBa-
Jla Ha YOBEKA TOBA, KOETO TOM ThpPCE, a
MMEHHO BBTpPELIHA CBOOOAA U LIACTHE.
EcrectBeno cien mogoOHa MacoBa 00-
paboTka Ha CH3HAHUETO, ETOUCTHYHO-
TO MHCJICHE Ha 4YOBEKa — MOTPEOUTEN
BeUe HE BB3IPHUEMATIO HA CEPUO3HO
3HAHMATA OT MHUHAJIOTO, B TOBA YUCIIO U
TOBA, KOETO CE€ CUMTAJIO CBEILEHO U CE
CHXPaHSABAJIO B MPOIBIHKEHHE HA XHJIS-
JOJIETHSI KaTO BaKHH 32 YOBEYECTBOTO
3HaHMA. TakbB YOBEK TPYTHO MOXKEI
Jla CU TIPEACTaBU KakBO € TOBa abCo-
JIIOTHA IIyCTOTA, aKO HE € 3aIlbJIHEHA C
HUILO MaTepraiHo. buio My e TpyaHo
7la U3J1e3¢ U3BbH PAMKUTE HAa MaTrepuall-
HUSI MUPOIVIE, KOMTO My OHMJI TIOCTaBEeH
KaTo OrPaHWYMTENl B CBH3HAHUETO, 3a
Jla HE ycCIiee J1a M03Ha€e MO-TOJIIMOTO U
na He craHe nopeanus Tecna, [lnaHk,
Makcsenn.

B pesyrntar Ha ToBa, pa3BUTHETO HA (u-
3WKaTa B TEPCHEKTUBHOTO HallpaBlie-
HHE 110 U3y4aBaHe CBOWCTBaTa Ha edu-

Hue ne camo omxpu-
game HO6U 56JIeHUSL,

HO U 6 me3u, KOUmo

00 ceaa cme CMAMAU
30 U3BECMHU ce pa3-
KpUBam Heouaxkeanu
acnexmu. B c60bo0nus
eup 3axkonume 3anas-
eéam ceoama eenuye-
cmeena npocmoma, a
camama mamepust Hu
ce npedcmass 6ce no-
CILOJICHO U NO-CILONHCHO;
6CUYKO, KOEMO ce
2060pU 3a Hesl BUHAU
uma OIU3Ko 3Havenue
u Hawume popmynu
€IHCEMUHYIMHO UZUC-
Ke6am HOGU YleHoae.

Omxwc om KHu2ama Ha
Anpu Iloanxape
,,3a Haykama

He mps6ea oa ce
omnaza pabomama
C8bP3AHA C BENUKO-
mo u 6eYHOMO 34
8pemMeHama, Koeamo
BH3MOINCHOCIIING 30
yoognemeoperue na
BCUUKU eleMEHMAPHU
HyoIcou 6voe docmue-
nama . Mnaue we 6v0e
KbCHO — HUe e 0adem
Mamepuannu d1aea

6 pvyene Ha MaKuea
xopa, uutimo uoean
we bvoe eOUHCmeeHo
X0 u spenuwa .

B.U. Bepraocku

Ilobeoama na xotl da
e HayueH 8v3aneo U
BNUCBANENO MY 8 MU~
poeneoa, 6ce ouje He
ce 0oKazea Hecosama
UCTHUHHOCT

B.U. Bepraocku
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C nomowma Ha
napume mozam 0a
ce 3anywam ycmume
Ha yuenume, HO He

€ 8b3UOICHO 0d ce
cnpe Hapacmeauus
2HA8 Ha npupodama!

,,Axo obwecmeomo
He ce NPoMeHU, mo
y0geuecmeomo npo-
cmo Hama oa oyernee...
Habnuoxcasawume ra-
MAaKIUIMU mo2am 0d
ce npexcusesim camo
¢ obedunenuemo Ha
YSAIOMO H08e1eCme0 U
KauecmeeHomo npeoo-
pasysare Ha obwe-
CMBOMO 8 QYX06eH
cmucw.
Omxwc om
xuuea ,, AninamPa*

., JIuunus npunoc nHa
6CeKU eOUH 406€eK 6
06womo oeno Ha oy-
X08HOMO npeodpadice-
HUe Ha 0Ouecmeomo e
MHO020 6adicen. Mooice
oa ce Kaoice, e 6CAKo,
dopu Ha nPve nozieo

., Heanayumenno “ u
npocmuuko deticmsue,
U3BBPUIEHO C Yell pa3-
npOCMpaAHeHuemo Ha
Hemunama, 6 kpaiina
cMemKa ce ompasasa
Ha enobaiHama cumya-
yus 8 0bwecmeomo u
gopmupa He2080mo

owvoewe.
Omxwc om
xuuea ,, AnnamPa*

pa OMJI0 MPaKTUYECKH MPEKpaTeHo Ha
ISUI0 CTOJIETHE, a B HayKara OcTaHalja
caMo Ta3M YacT OT TOBa HallpaBJICHHE,
KOSITO J[aBajla BOEHHO IPEUMYILIECTBO
Ha yNPaBHUIIUTE U YBETUUCHHUE HA JI0-
XOAUTE Ha osurapcure. /[Hec ocrarb-
[IUTE OT HSKOTAIIHUTE 3HAHUS ChIIe-
CTBYBaT B pPaMKHTE Ha THIKYBAaHHETO
Ha CHhBpPEMEHHATa HayKa WM Ha HUBO
dunocockn pasCeKACHUS ,3a TPU-
MHUTUBHHUTE 3HAHUS HA MUHAJIOTO", TIPH
TOBa C W3KPHBSABAHMSA M HEpazOHpaHe
CBIIHOCTTA, HJIH ITBK C LIeJI JIa Ce TIOCTa-
BAT JONBJIHUTETHH OTPAaHMYCHUS 3a-
KJIeWMSBALIM 3HAHHUATA Karo ,,0KYJATHH
JPEBHU MHTEPIIPETALN .

KakBo Moxe 1a ce HaOmonaBa B CbBpe-
MEHHHSI CBSIT BCJIEJCTBHE 3arybara Ha
JPEBHUTE 3HAHHS 3a HEU3YepracMus
M3TOYHHMK Ha eHeprus (edmupa, akaria,
cBobOonHara eneprus)? Xecrokara KoH-
KypEHIIUs 32 He Bb30OHOBSIEMUTE CHEP-
TMAHA U3TOYHUIM HA IUTaHETaTa, CTHIra-
111a IO BOCHHU KOH(DJIUKTH, CKCITAaH3HsTa
Ha TPAHCHAIMOHAIHUTE KOMITAHUH, HE-
NPUMHPHMOTO pa3JesisiHe Ha XopaTa Ha
,,CBOW M 9yX1u‘‘, 0opOa Oe3 mpaBwmiia 3a
noTpeOuTeNCKusl Tazap. M3TouHumm-
TC Ha BBIVICPOAHUTC EMHCHU CTaHaXa
pa3MeHHa MOHETa B IMOJHMTHUCCKUTE U
UKOHOMHUYECKHUTE BBIPOCH Ha IOTPE-
ourenckoro oOmiecTBo. JlHeC NUBMIH-
3anusATa, B KOSTO MApUTE Ca 3aB3eNd
YMOBETE Ha XOpara € JJOCTHIHaja ecTe-
CTBEHaTa 3a/JbHEHA YJHMIA HAa CBOETO
pas3BHUTHE, KAKTO U NP IFI00ATHU CBe-
TOBHH MPOOJIEMH BCIIEACTBHE 3arydara
Ha JyXOBHO HPABCTBEHHTE OCHOBH. U
BCHYKO TOBa IMPOU3THYA UMECHHO CEra,
B IEpUOAa, KOTaTo IIOOATHUTE TIPH-
PO/IHU KaTaKJIM3MHU C YCKOPEHU TEMIIO-
BE HaOMpar Cuiia U KOraTo 3HAHMATA 32
edupa ca HEOOXOIUMH 3a OICIISIBAHE-
TO Ha YOBEUECTBOTO KAKTO BB3myxa. C
nomowma Ha napume Mmodice 0a Ovoe
3anyuleHa ycmama Ha yyenume, HO He
€ 8b3MOJCHO 0a ObOe YObPIICAH HAPAC-
meawusi 2HA6 Ha npupooama!

B cpBpemenHoTO 0011ECTBO, OMaroia-
penne Ha CMU, ycToitunBo € BHEAPEHO
B Ch3HAHMETO Ha XOpara CJIOBOCHYETA-

HUETO ,,eHEepruiiHa Kpu3a“, ¢ KOosiTo ce
OIpaB/IaBaT €CKalalysITa Ha MEXIyHa-
ponHara ciieHa, MOJIUTHYECKOTO Harpe-
’KEHHUE, BOMHUTE, pa3IMuHUTE BHOBE
OIUTH J]a C€ YHHUIIOXKAT ,,U3IUIIHUTE
Hapoau. ManiuHa ca Te3H, KOUTO ce 3a-
MUCITISIT, KAKBO B CHIIHOCT C€ KpHUE IO
Ha3BaHUETO ,,eHEPTUITHA Kpr3a““ U 3a10
TOBAa TOHATHE € BHBEICHO KaTo 1omy-
JIApHO MAOIOHHO OIpaB/iIaHKue B OOIIe-
crBeHOTO MHeHHe? Ta Hanu Ha JHeIIeH
JICH BEYe Ca OTKPUTH TOJIKOBA Pa3InIHU
HAYMHHM 32 JOOWBaHE HA EICKTPUYECKa
eHeprusi, 0e3 Ja ce M3IMON3BaT BbIVIE-
BOZIOPOJTHA pecypcH. 3amo opuiman-
HUTE W3TOYHHMLM TIPEeMBJIYaBaT Ta3u
uHpopmanus? OTroBopuTre Ha TO3U
BBIIPOC OTHOBO III€ HU JIOBEIAT 110 Oa-
HAJTHOTO YOBEUIKO JKEJIAaHWE J1a TpUTe-
’KaBa CBETOBHA BJIACT WJIM HAH-MaJIKOTO
KbM CTpEMeXa My Ja HE HM3IyCHE OT
KOHTPOJ JIOCTOBETE 32 BIUSHUE BBPXY
Hal-pa3IMYHN CHUTYallid B CBETOBHUS
noTpeduTenck maszap. ThKMO 3a ToBa
MOTPEOUTENICKOTO  OOIIECTBO,  KbIE-
TO BCHYKO pabOTH B IMoj3a Ha OHM3HEca
,,dUATO MacKa IIOCTOSHHO €€ CMEHS™
B HECHBMECTUMO C MOHSTHATA HA Iy-
XOBHO CB3UJIATEIHOTO OOIIECTBO — C
00110/10CThIIHA CBOOO/IHA EHEPrusi U
M3KOHHM 3HaHUWs. Bbrpekwn ToBa, Oria-
roJlapeHre W Ha 3HAHHATA, KOUTO HOCH
N3KOHHA O©U3UKA AJUIATPA,
BCHUKH 3/IPABOMUCIICIIIN XOpa MO CBETa
MMaT YHUKaJTHATa BE3MOKHOCT Kapiu-
HaJIHO J1a OOBbpHAT BEKTOpa Ha Pa3BH-
THE Ha HaIllaTa [UBUIM3AIMS B TIOCOKA
JyXOBHO HPABCTBEHOTO PYCIO (3abe-
nexcka: eudxcme kuuea , AnnamPa“) n
Jla paspemar Hai-IJIaBHUS MPoOiIeM B
CBETOBHOTO OOINECTBO — Mpodiema ¢
OCUTYpsIBAaHETO Ha Oe3ruiaTHa CBOOOJ-
Ha eHeprus. BB3MOXKHOCTHTE W TIep-
cnekruBute, kouto oreaps UI3KOHHA
OU3BUKA AJIJIATPA, ocBobOoxmgaBar
YOBEKa OT MaTepHajHaTa 3aBUCHMOCT,
TOECT CIIOCOOCTBAT 3a ONPa3BAHETO HA
KOH 12 e moTpedutencku crpoil. Te uz-
BEXX/AT YOBEYECTBOTO HA CHBBPILICHO
HOBO HHBO Ha CBETO BB3IPUATHE, IO-
3HAHHME Ha CBETa, HAYYHOTO M3ydYaBaHE
U TPAKTUYECKOTO H3CIIEABAaHE Ha KOC-
MOcCa 1 YOBEKa.



EJIEMEHTAPHU
YACTUIIM

Haykara Ha cbhbBpeMeHHara IMBMIIH-
3alusl 3alovHajga J1a U3IM0J3Ba U3Me-
HEeHara MpeJcTaBa 3a aTomMa Karo Haii-
MaJIka 4acT OT XUMHUYECKHUS EJIEMEHT
or XIX B. Ilpe3 1897 r., 6maromape-
HUE Ha aHDIMHCKUAT Qu3uk J[xozed
Jxon TomcbH (Joseph John Thomson;
1856—-1940), xoiTo ycmsi1 Ja ycTaHo-
BU, Y€ KaTOJHHUTE JIbYH ca 00pa3yBaHU
OT TIOTOK OT MHUHHMATIOPHU YaCTHIIH,
6un otrkputr EJIEKTPOHA - Hocu-
TEJl HA OTPHLATEIHHS eleMEHTapeH
€JIGKTPUUYECKU 3apsz B aromute. [Ipes
1919 romuHa aHIIMHACKUAT (UMK
Epucrt Peaspdopa (Ernest Rutherford;
1871-1937) B pe3ynTar Ha u3cieaBa-
HE Ha pas3mnaja Ha aTOMHOTO SIAPO OT-
kpun ITPOTOHA - enemeHrapHara
yacTula ¢ nojioxkureneH 3apsan. [Ipes
1932 roguHa aHIIMHACKUAT (UMK
Jlxeiimc Yensuk (James Chadwick;
1891-1974) cnen xaro u3cienBai B3a-
UMOJICWCTBUETO Ha ajda-4yacTUIUTE
u Oepmmus orkpun HEYTPOHA —
eJIeMEHTapHaTa 4YacTulla, BIM3alla B
ChCTaBa Ha aTOMHOTO sIJIpO, Macara, Ha
KOSTO € ONM3Ka ¢ Ta3u Ha MPOTOHA, HO
HE MPUTEXKABALL EJIEKTPHUUECKU 3apsi.
Bwnpeku ToBa B ChbBpeMEHHaTa Hayka
JI0 cera 0cTaBa HEepeIleH! BBIPOCHUTE
B ONMMCAaHUETO HA BHTPEILIHUS CTPOESK
Ha aTOMHOTO SI/IPO.

[IpeniokeHHeTo 3a ChIECTBYBAHETO B
enexkTpoMarHuTHOTO 1osie Ha GOTO-
HA 6uino onncano nipe3 1900 r. B Tpy-
JIOBETE Ha HEMCKHSI (PU3UK — TEOPETHK,
OCHOBATeJIAT Ha KBaHTOBaTa (hU3MKa
Makc Ilnank. I[Ipe3 1905 roguna An-
OepT AWHIIAIH, TOpa3BUBANKY HIEsATA
Ha [lnank nocrynupain, ye enekrpomar-
HUTHOTO W3TbYBaHE (CBETIMHATA) HE
ce sIBsIBa HUIIO JIPYTO, OCBEH IMOTOK OT
oTenHH KBaHTH ((poToHM). A mpekuTe
€KCIIEpUMEHTAJIHU J0Ka3aTeicTBa 3a
CBIIECTBYBaHUETO Ha (hoToOHA OMH OT-
KpuTH yak npe3 1912-1915 r. ot amepu-
KaHckuTe ¢usuny Poobpr Munuksm
(Robert Millikan; 1868—1953) u mpe3

1922 . Ot Apryp KomntbH (Arthur
Compton; 1892-1962). IIpe3 1930 ro-
JIMHA MBEeHHApCKUAT Gpu3uk Boadranr
[Taymu (Wolfgang Pauli; 1900-1958)
HOCTY/IHMpaJl ChILECTBYBAHETO Ha eJie-
MEHTapHaTa YacTHULA, KOATO MOYTH HE
B3aMMOJICHCTBA C BELIECTBOTO, a BEYE
B cpernara Ha 50-Te aMepUKaHCKUTE
¢usunm Dpenepuk Paitnc (Frederick
Reines; 1918-1998) u Knaiin KoBbH
(Clyde Cowan; 1919-1974) excnepu-
MEHTAJTHO TOTBBPAWIM ChHIIECTBYBa-
HETO Ha HeyTpajiHaTa CTabUIHA YacTH-
na — HEYTPUHO.

Ot 30-Te, NpaKTUYECKH /10 HAYAJIOTO Ha
50-te roquan Ha XX B. U3CJIEABAHUATA
Ha €JeMEHTapHUTE YaCTUIM OUJIH TsC-
HO CBBP3aHHU C U3CJIe/IBAHETO Ha KOCMU-
YeCKHUTE TbUH. 3armouBaiiku ot 50-Te, Ta
JI0 Hallll THU OCHOBHUAT MHCTPYMEHT
3a M3ClieIBaHE Ha €JIEMEHTapHUTE Ya-
CTHMLIM BbB (pU3MKaTa CTaHAIN YCKOPH-
TEJIUTE, a MpeJMeTa Ha W3CIEBaHE —
HOBUTE €JIEMEHTAPHU YaCTHUIH, KOUTO
ce paxxaaT npu cOIbChbKa Ha yCKope-
HUTE MPOTOHHU U eyekTpoHu. OT Tora-
Ba HacaM OWJIO OTKPUTO OTPOMHO KO-
JIMYECTBO Hai-pa3sHOOOpa3HU YaCTHUIIU
B TOBAa YHUCJIO U HECTAOWJIHU TaKWBa, a
CBhIIO Taka M KpallHO HEYCTONYMBUTE
HapedeHu ,,Pe3onancu® (Hampumep,
npe3 1953 roguna Ouna oTKpUTa IMbpBa-
ta oT Tax DI (1232)), TexkuTe aHTH-
yactui (aHturpotoH (1955), antune-
yrpuno (1956), antn curma XumnepoH
(1960)) u T.H.

HeouakBaHo 3a ydeHuTe ce OKa3ajo
pa3HoOOOpa3ueTo Ha CBOWCTBAaTa Ha
OTKPpUTHUTC YaCTULIHU. B Hn3ydaBaHC-
TO Ha TO3W BBIIPOC, 3a€THO C TAaKUBa
XapaKTCPpUCTUKH, Karo CJICKTPUUC-
CKUs 3apsi/i, MOMCHT Ha KOJIMYCCTBOTO
JABHMXXCHUC U T.H., UM C€ HaAJIOKHJIO Ja
BbBE/IAT B yNnorpeda M TakuBa Xapak-
TEPUCTHUKHU KaTo ,,CTPAHHOCT", ,,04apo-
Banue  u T.H. CraHaio sICHO, Y€ CBETa
Ha €JIEMEHTApHUTE YaCTHUIU IO CBOM-
T€ 3aKOHOMEPHOCTH, CBOMCTBAa W MO-
BEJICHUE 3HAYUTEIIHO CE€ OTIMYaBa OT
OBPBUYHUTE TBBPJAEHUSA, (HOpPMUPAHU

JDicosep [owcon
Tomcon (Joseph John

Thomson, 1856—1940)

bprecm Pesepgopo
(Ernest Rutherford;
1871-1937)

Lorcetime Yedyux
(James Chadwick;
1891-1974)

Humvp Xuec
(Peter Higgs, 1929)
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beneancxusm ¢uzux,
ouoghuzux, apxeonoe,
€O0UH OM OCHOBONONONC-
HUYyume Ha u3cieosa-
Husima 6 oonacmma

Ha paouo u MUKposs-
JIHOBAMA ONMUKA —
Lorcazaouw Yanopa
bowe (1858 — 1937) 6
C8OAMA BCMBNUMENHA
ped npu OMKPUBAHEMo
Ha uncmumyma 6 bowe
npe3 1917 coouna om-
berszan: ,,...[[nec seue
e 3abpaseno, ue Tosu,
KOUmo Hu 3a00uKais
nocmosAHHo, baazodape-
HUe Ha egomoupawama
MatiHa Ha CbMBOPEeHU-
eno, HeuspasuUMomo
4y00, KOemo ce CKpusd
8 MUKPOKOCMOCA HA Ya-
cmuyKkama, cbObpICa-
Wa 8 ceoaAma MvHKA
amomapra ghopma ecu-
KU KOCMUYeCKU Matiku,
€ BII0JCUTL 8 HAC JHCeNd-
HUemo oa onosuHagame u
pasoupame...

A cneo mosa omHo80
00pvUaliKy ce KoM
cebe cu, Heka YoeeKka
CPABHU C80OEMO Cblje-
CMBO € BCUUKU Hewd;
HeKd Noyyecmed, KaK
ce e uzeyoun 6 mosu
3ab6yman vewi Ha Bee-
JleHama, HAOHUYAtKu
om c8osAMa MACHA
KUausi — npeocmaeisi-
saua He2co80mo JHcu-
auuge — umMam npeosuo
yenus 8UOUM CE5m

— Heka npoymee, KaKeo
BCHUIHOCH NPeOCmas-
1964 3emama ¢ HeliHu-
me ObpoIcasu U HaKpast
KAK60 npedcmasiised
moti camusi. Yosexvm
Hamupawy ce 6 be3-
KPAtHOCmMma — KOJIKo
cmpysa mou camus?

Omkwvc om Knucama Ha
bnes Iackan ,, Mucau “,
1657-1658

OrnarojiapeHue npeicTaBUTe Ha KJlacH-
yeckara (pU3uKa.

JlHec 3a BaKHO OTKpPHUTHE B 00nacTTa
Ha M3y4yaBaHEeTo (pU3MKaTa Ha YaCTH-
uuTe U (U3MKaTa Ha BHCOKHUTE €Hep-
THH C€ CMSTa €IMH OT PEe3yJTaTHuTe,
MOJTy4YeHU € EBpONEeNCKUAT EHTHP
no sapenn wu3caenBanus (CERN) c
MOMOIITAa Ha CHEIHAHO YCTPOHCTBO
— yckoputenst Ha yactuiu (lonemus
aZpOHEH KoJlakjep). YUEeHUTe OTKPH-
U 4YacTula, NpUONU3UTETHO HJICH-
THyHa ¢ 0o30Ha Ha Xwurc (0030HBT
OWJI MpeAcKa3aH OT aHTIIMUCKUAT (pu-
3uk [Tutep Xurc (Peter Higgs; 1929),
CBINIACHO TeopHsiTa TOW TpsiOBa na
MpUTeXkKaBa KpailHa Maca u He Tpsio-
Ba Jla MMa CIHWH). BChIIHOCT TOBa,
KOETO OTKPWJIM yYEHUTE, HE Ce SBSBa
M3KOHHUAT 0030H Ha Xwurc. Ho Te3u
Xxopa, 06e3 Ja OCh3HABAT, HANPABUIH
JNEHCTBUTENTHO Ba)XHO OTKPUTHE H
JOCTUTHAIM JI0 HEHIO ToJisiMo. Te ek-
CHEPUMEHTATHO OTKPHIIU SIBIIEHUETO,
KOETO MOAPOOHO € OMHCAaHO B KHHUTa
wAmmarPa“ (zabenescka: kuuea ,,An-

¢

aambPa*, cmp. 36 nocneonusm abzay)

Jlnec camo ycnoocnaeam 6bHUIHO-
mo HabnwoeHue 6v6 (pusnkara, 0e3
J1a UMaT BB3MOKHOCT Ja HaOJrromasar
Hal-THHKHUTE TpOIECH U Ja paslde-
par 3aKOHOMEPHOCTHTE, MPOTHYAIIH
BBTPE B CHCTEMara Ha MHUKPOKOCMO-
ca. 3a TOTPEeOUTEIICKOTO OOIIEeCcTBO
TOBa OOUWKaJISHE B KPBI € HAIBIIHO
pazbupaem nporiec. Ta HaTM yyeHUTE
ca NPHUHYJICHHU JIa OICJIIBaT B TaKOBa
€rOMCTHYHO OOIIECTBO M Ja HW3IIOJN3-
BaT CBOS TAJIAaHT He 3a OJIaroTo Ha 4o-
BEYECCTBOTO, a 3a YJOBJICTBOPSBAHETO
Ha HEYUW aMOWIIMU, M3yYaBaHETO Ha
¢u3HMKara eIMHCTBEHO B OrpaHUYe-
HUTE PaMKH Ha IMO3BOJICHUTE KOHIICTI-
nuy. 3aToBa ChBpEeMEHHaTa ,,(pu3nka
Ha BUCOKHUTE EHEepruu’ B morpeduren-
CKOTO OOIIECTBO MOXKE JIa C€ CPaBHU
00pa3HO Ka3aHO C BIICYATIISIBAIIIOTO 32
HEBEJAOMMS 3PUTENT YCTPOWUCTBO, pa3-
JIpoOsBaIO HA MapyeTa ToJIEeMH KaMb-
HU (B HAIIMS CITydad eJIEMECHTApHHUTE

gactuuu). Ho pa3apoOsiBaiiku TO3M
KOHIJIOMEpAT, He € BB3MOXKHO Jla Ce
pa3zbepe cMHUCHIa Ha TBOPEHHETO Ha
MEeCHYMHKUTE.

JlHec MHOTO OT (PH3HIUTE, KOUTO HE
ca paBHOIYIIHH KBbM NPOOJIEMHTE Ha
OO0IIIECTBOTO CE€ OMUTBAT 1O EKCIIePH-
MEHTaJIeH ITbT OTHOBO J]a C€ BbpHAT
KbM IIbPBOHAYAJIHHUS MOMEHT, KBbM
OHA3W TpsIKa MTbTEKA, OT KOSTO HSKO-
ra ca ce OTKJIOHWIM TEXHUTE Mpe-
mecTtBeHuIM. Te pa3Oupar, ue 3a jaa
oleyiee YOBEIIKaTa IMBHJIM3AIMS B
YCIIOBHSITA HAa TIOOATHU TPHUPOTHH
M3MEHEHHUs, € He0OXOUM Ka4eCTBEHO
HOB (pyHIaMEHTaJIeH TIachK BbB (H-
3WKaTa, CIOCOOCH J1a OCUTYPH CBOOO/I-
Ha €HEepPrusl, BBIIPEKU 0OCTOSATEIICTBA-
Ta ¥ HATMYHHUTE TIPUPOTHU PECYPCH.

JlocTuraiiku Kpas Ha BCHUYKO Ka3aHO,
MOXe Ja 0000IIMM, Ye C ermoxara Ha
HOBHUTE ChbBPEMEHHU OTKPUTHS, YHCTO
MeTahOpUUHO € €IHO HaJHHKBAHE C
KpailueTo Ha OKOTO Ipe3 KIIIoYaIKara
Ha Bparara BOZAELIa KbM MHUKPOKOCMO-
ca, KOMTO ce sIBsIBa OCHOBATa Ha Iis1ara
Bcenena. IlpurexaBaiiku yHuBEpcas-
Hute kimodose Ha U3KOHHATA ©®U-
3UKA AJIJIATPA, xopara ca cnoco0-
HU HE CaMO J]a Pa3TBOPAT IIUPOKO Ta3H
Bpara, BOAELIa B HEBUIUMMSI CBAT, HO
U J1a BJIS3aT B HETO M J1a JOKOCHAT He-
roBMs M3TOYHMK. 32 J1a ce pa30epar 3a-
KOHUTE Ha B3aUMOJEHCTBHE B MHKPO-
KOcMOca € HeoOXoquMa paauKaiHa
IIPEOLICHKa HAa MHOXKECTBO ITbPBUYHH
MIOHATHUS U NIPEICTABH, HYXKEH € Kaue-
CTBEHO HOB IOIVIE]] BBPXY (H3MKaTA.
N3KOHHA ®U3MKA AJUIATPA ne
camMO OTBapsl NEpCIEKTUBAaTa Ha pas-
JMYHUSA TIOIeNl KbM (DPU3UUECKUTE SIB-
JICHUs B MMKPOKOCMOCA, HO U ITOCTaBs
HeliHuTe (yHIAMEHTAJIHU OCHOBH U
3aKOHH 3a B3aMMOJIEHCTBHETO.



N3KOHHA ®U3UKA AJIJIATPA

YOBEIIKOTO BB3IPUATUE

B npuponara Tede MocTOsIHEH MpoLec
Ha JIBWKEHHe, TpaHchopmanus U op-
raHM3alys Ha MarepusiTa Ha pasiIudHu
HHMBA, CKOPOCTH, ()a30BU CBCTOSIHUS,
¢bm3udecku u Apyru  ycioBus. Haykara
JIOKa3Ba, Y€ ako Te3U TpaHCHOpMALMU
HE ca BUIMMHM 32 YOBEIIKOTO OKO, TOBA
HE O3HauaBa, Y€ JIAJICHUTE IMPOLIECH HE
CBIIIECTBYBAT, Y€ BCAKA IPOMsHA B IPH-
ponara TpsOBa Ja UMa J0CTaTbYHO OC-
HoBaHue. DyHnameHTanHara 3aga4a Ha
ChbBPEMEHHATa (PU3MKA — € J]a IOCTUIHE
JI0 Ha4aJlHaTa MpUYMHA, JeiicTBaIla BbB
OCHOBAa HEM3MEHHHMS 3aKOH, OIIPEJIEIISII]
Pa3HOOOpa3HeTO Ha BCHUYKHU CIIE/IBALIN
NPUYMHY 32 U3MEHEHUETO Ha SIBIICHUSTA
Y Pa3BUTHETO HA CHOUTHSTA.

Cera ¢u3ukara Hepa3puBHO € CBbp3a-
Ha ¢ (unocodusra, KakTo ToBa € OUI0
U B aHTUYHOCTTA, a B OIIE IMO-IPEBHU
BpEMEHa — C JyXOBHUTE 3HAHUS WU
MO-CKOPO CBIIECTBYBala Karo TAXHO
JIOITBJTHEHHUE, OCBETIISABAIIO BBHIIPOCUTE
CBBP3aHU C HEBUAMMHS 32 YOBEKA JKH-
BOT B Makpo M MHKpokocmoca. Tosa ca
OWnM 3HaHUS 3a PAXIAHETO, YCTPOH-
CTBOTO W eBoNronusTa Ha Bcenenara,
[UKJIMYHOCTTA Ha HEWHOTO pa3pylieHHe
U BB3paXKIaHe, 32 CTPOeka Ha HEBUJIH-
MHS M BHAUMHS CBETOBE, 32 YOBEKA U
HEroBara MHOTOM3MEepHa KOHCTPYKIIHS B
HEBUIUMUS CBAT, 34 PCAJITHUTEC BB3MOXK-
HOCTH, 32 HEroBara CHJjIa, a ChIIIO Taka U
3a Hali-Ba)KHATa ChCTAaBHA YaCT — JyXOB-
HOTO Hadano. OCHOBHTE Ha M3KOHHATa
¢bu3uKa nomaraiu Ha 4oBeKa J1a pa3oepe
CBOSI HICTUHEH JyXOBEH CMHUCBII, KAKTO U
MHMOJICTHOCTTa Ha CBOETO CBHIIECTBY-
BAaHE B TO3U WITIO30PEH CBST.

He cre nu cu ce 3amucnsim 3amo ay-
XOBHUTE Bb3PEHUS 32 CBETAa U HCTHHHA-
Ta YOBEIlIKa MPHUPOJa ca U3IPa3HEH! OT
ChIbpPKaHKE B CbBPEMEHHOTO OOIIIECTBO
U ca 3aMeHeHH ¢ GuIocoCKuTe mare-
PUAIMCTUYHU Bb3peHUs? 3aI10 HAy4YHO-
TO OOsICHEHHE Ha KapTHWHA 3a CBETa JI0
cera ce OOsICHsIBa MOCPEICTBOM ChBpe-

MeHHUTEe (UII0cOPCKU BB3MIeH (Mare-
PHATHCTUYHUTE TIPEACTaBU 3a OOIIUTE
NPUHIMIIN 1 3aKOHH 32 YCTPOMCTBOTO
Ha Mmuposaanuero)? Toect Bbmpocure
3a 3apakIaHEeTO U eBOIIOIMATA Ha Bee-
JeHaTa, BB3HMKBAHETO Ha IIPOCTPaH-
CTBOTO U BPEMETO, €IEMEHTapHUTE Ya-
CTUIM, MUKPOKOCMOCA, 3apa’kIaHEeTO U
Pa3BUTHETO HA XKMBOTA CE PA3MVICHKAAT
HA HUBOMO HA HATUYHUME OHEC HAYYHU
3HAHUA, NPEONONONCEHUs U XUNOME3U.
Ta Hanmu chIIUTE TE3W BBIPOCH ca ce
pasmiexIaid M B JIPEBHHUTE JyXOBHU
TPakTaTH Ha HApPOIUTE MO CBETA, MpU
TOBa OCHOBHO KarO JIOIBJIHEHHE KbM
3HAHMATA 3@ YOBEKa, CMUCHJIA HA HEro-
BOTO CBILECTBYBAaHWE W BAXKHOCTTA HA
JlyXOBHOTO MY IPE0OpakeHue.

Hue niporyckame BbIIpoca, Kak U OT KOTO
B JTBJIOOKATa JAPEBHOCT XOpara ca MOe-
JM J1a TOJMyYaT Te3W YHHUKAIHM 3HaHWS
32 HEBHIUMHS MHMKPO U MaKpOKOCMOC.
Ho e unTepecen (axra, ue 4oBeka Kato
OMOJIOTUYHO CBHILECTBO, KUTET Ha TPH-
W3MEPHOTO MPOCTPAHCTBO € CEpHO3-
HO OTpaHUYEH B CBOMUTE BB3NPUSATHUS (a
CIIEZIOBATEIIHO U B CBOETO IMO3HAHKE) B
OTHOLIECHHE Ha 3a00MKaJIAIIaTa ro AeH-
crBuTeNHOCT. C Jpyrl AyMH, aKO €THO
SIBJICHUE, CBILECTBYBAILIO B HEBUIUMMS
CBAT HE My ObJIe OOSICHEHO U aKo He ObJie
Hay4eH Jia TO YIpaBisiBa, TO YOBEK HE €
CIOCOOEH Ha CaMOCTOSATEIHOTO MY I10-
3HaBane. IIpekpacen npumep ca ¢epai-
HUTE XOpa (M3pacHaIM B M30JIAlUs OT
YOBEIIKOTO OOIIECTBO, CPEA IUBaTa MpH-
porna), Aena, KOUTO MO €IHU WU JIPYTU
MPUYMHU OIIE OT Hall-paHHa Bb3pacT ca
Cce OKa3aJlu B COLMaIHA M301alus, 0e3 1a
MMaT KOHTAaKT C JPYTH XOpa U BB3MOXK-
HOCT JIa TPyTaT 3HAHUS U COLIAJICH OITHT.
[lonoGHu nmpumepH OTIaBaHa ca U3BECT-
HH Ha IICUXOJIO3UTE U COLIHOJIO3HTE.

Kak ce ¢opmupa yoBemikara npedcma-
6a 3a cBeTa, cebe cu u xuBora? Kak ce
(hopMupa HEroBOTO BB3MPUSITUE, KOS UH-
(hopmarist B3rMa 3a OCHOBA Ha CBOSI MH-
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poren (Ha kakBo BspBa)? Koe Hapuua
,»PEATHOCT M KaKBO NpEJCTaBIIsABA 3a
Hero cBera? AKo pasmiezame JajieHH-
TE€ BBIIPOCH OT (U3UYHA IJIEJIHA TOYKA,
TO YOBEK M3IIEXK/IA KpaifHO OrpaHuveH
B CBOETO BB3IPHUITHE B OTHOIIICHUE HA
Oe3KpaiiHusl OKeaH OT (PM3MYECKH TIO-
JIeTa, CIEKThbpa HA ENEeKTPOMAarHUTHHU-
T BBIHU C pa3iM9Ha YECTOTa, IISUIOTO
TOBa MHOTOOOpa3ue U BAPUATUBHOCT Ha
KUBUTE (POPMU ¥ TIPUPOITHUTE SIBIICHUS
CBIIECTBYBAIlM B MAaTEPUATHUS CBST.
Karo nabmronaren 4oBek € 3aTBOPEH B
cucTeMara Ha TPETOTO M3MEpEHHE 1 UMa
BBE3MO)KHOCT J1a TI03HAE €1Ha MaJjIKa He-
roBa 4YacT C MOMOIITa Ha CBOETO TSUIO
WITH TTIO-TOYHO C TIOMOIITA Ha CBOMTE Op-
TaHW 3a B3npusTHe. FIHTEpeCcHO, a Kak-
BU Ca TEXHUTE MPEICITHA Bb3MOKHOCTHU?
OcHoBHara HH(pOpPMAIIKS 32 3a00HKAIIS-
YIS HU CBSIT MTOCTHIIBA UPE3 3PUTEITHUS
KaHaJ1. Bummus cekTsp 3a 4OBEIIKOTO
OKO — TOBa Ca €JIeKTPOMAarHUTHU BBJIHU
¢ apmwkuHa ot 400 mo 720 HaHOMETpA.
Bcuuxko, koeto ce HaMupa OTBb/] FPaHu-
IIUTE Ha TO3HU CIIEKTHP YOBEK HE € CIIO-
COOCH J1a BUIIH, CIIEIOBATEITHO HETOBHS
MO3bK HE HaMHpa OTPaKEHUETO Ha pe-
aTHOCTTa, JIeXKallla W3BBH MpeesnTe
Ha TO3W JIMana3oH Ha BhIHATa. ChINO-
TO Ce OTHACS W 3a 3ByKa, JMara3oHa, B
KOWTO YOBEK MOKE Jia uyBa € oT 16 Hz
no 20 kHz (3a cpaBHeHme: ciyxa Ha
HSIKOM KMBOTHM OOXBaIlla JMana3zoHa
1o 200 kHz, a npu HIKOM HACEKOMH JI0
500 kHz). Hammre opranu Ha Bb3npusi-
THE HU TMPEICTABAT CPABHUTEIHO OCKb-
nHa uH(OpMAIUS 32 3200MKAIISIIMS
CBAIT, BCIICNICTBHE, Ha KOETO B YOBEKA
Bb3HUKBA IPEIIHA MPEJICTaBa HE CaMo 3a
MPOCTPAHCTBEHOTO PA3IOIOKEHUE Ha
BBHIITHATA PEAJTHOCT, HO M CTATUYHOCTTA
Ha MHOJKECTBO BUJIMMU OOEKTH, TOECT B
YOBEKa Bb3HHMKBA CBOCOOpA3HA MITIO3HS
Ha BB3NPUATUETO. A B IEHCTBUTEITHOCT
HE CBIIECTBYBA HUTO €IMH MaTepUalicH
00€KT, KOITO ce HaMupa B aOCONIOTEH
ITOKOW, Thl KaTO BCUYKO C€ HaMHUpa B
MOCTOSIHHO JIBW)KEHHE, KaKTO B MUKPO,
Taka ¥ B MakpokocMoca. YOBEHIKOTO
TS0 — TOBA € LsIa XUMHUYecKka padpHka,
KOSITO TeHepUpa U KOHCYMHpPA €HEeprus,
CIIocoOHa € J1a ChIIECTBYBA EIMHCTBEHO
aKo € HAIMYHA PelHlia OT ONpeeIeHH

YCJIOBHS, HAIPUMEP: CHOTBETHOTO Tpa-
BUTAIIOHHO TIONe, arMocdepa, Boma,
XPaHHUTEIIHN €JIEMEHTH HEOOXOIMUMH 32
MOIABPKAHETO HA KU3HECTIOCOOHOCT-
Ta Ha OpraHusMa U T.H. ToBa € cioxeH
OouoduzuueH oOekT, crocoOeH Jia mpe-
o0pa3yBa mocThlBamara uH(opMars
OT Hall-pa3IM4YHO €CTECTBO B EJIEKTPU-
YEeCKU CUTHAJIM (HEPBHU UMITYJICH), KO-
UTO OMBAT JIEKOIMPAaHU U 00pabOTBaHU
OT ILIEHTpaJIHaTa HepBHa cucteMa. llpu
Cpe/HuUS BB3PACTEH YOBEK caMo B OHO-
XMMHUYECKUTE TMPOLECH Y4acTBaT TpPU-
mvonH (!) MUHHMATIOPHU MUKPO OOEKTH,
WA TIO-TOYHO Ka3aHO JKUBHU CHCTEMH —
KJIETKH, KOMTO TOAIbPXKAT >KUBOTAa Ha
Ta3u CIIOKHA CUCTeMa, OrarofiapeHue Ha
CBOETO HEMPECTAHHO B3aUMOJCHCTBHE
U TPUCTIOCOOSsIBAaHE KbM MPOMEHSIIINUTE
ce ycnoBusi. Ho BCHUKM Te3M KIIETKH ca
CBCTAaBEHH OT €JIEMEHTapHH YaCTHIIH,
KOUTO Ha HUBOTO Ha KBaHTOBara (przuka
CBIIIECTBYBAT 10 CHBCEM JIPYT'H 3aKOHH
(3a pa3nuKa OT 3aKOHHUTE Ha KJTaCHYeCKa-
Ta ¢pH3UKa), KbJETO B OCHOBATa Ha BCUY-
Ko € eHepruira u uHpopmarmsra. C
JPYTH TyMH, XUMUSITA HA BUJTAMHES CBST
CTBIIBa BbPXY (PU3MKaTa HA HEBUAUMUSL

Karo 115110, YOBEIIKOTO BB3MPHUATHE HA
JICCTBUTEITHOCTTA € CyOeKTHBHO. Yo-
BEIIIKKSI MO3bK, HE3aBUCUMO OT CBOSITA
CIIO)KHOCT € 3HAYUTEIHO OrpaHUuYeH
B CBOUTE BB3MOXKHOCTU U € CIOCOOEH
na (DYHKIMOHHMpA CaMmoO B OIpPEACICHU
ycnoBus. Mudopmarusita 3a 3a00MKa-
JSIaTa HU JeUCTBUTETTHOCT CE Bb3IPHU-
€Ma OT UH/IMBUJIA C BPEMEHHO 3aKbhCHE-
HUE W TMPOCTPAHCTBEHO W3KPUBSIBAHE.
Hampumep, mpocTpaHCTBEHOTO HM3KpH-
BSIBAHE Ha BH3MPUSITHETO MOXKeE J1a ObJIe
00yCJIOBEHO C pa3jinyHaTa CKOPOCT Ha
NPEMHHABAHETO HA 3BYKOBHUTE (Mexa-
HUYECKUTE) U CBETIMHHUTE (EJIeKTPO-
MarHUTHHUTE) BBJIHUA TIPE3 Pa3IMIHUTE
cpenu W Marepualiy, ¢ pa3cerBaHeTo,
OTPaXEHUETO W TPUIOKPUBAHETO Ha
BBJIHUATE. TOECT YOBEK MOTy4yaBa He Lis-
JocTHa, a (pparmeHTHpaHa WHPOpPMa-
1us. Mozena 3a Bb3NpUSITHE Ha 3a00U-
KaJIAIIaTa JICHCTBUTEIIHOCT € KpaiHO
cybekTuBeH. YoBeK oro3HaBa 3a00MKa-
JSIIara ro JEUMCTBUTEIHOCT ¢ IIOMOII-
Ta Ha CBOETO Ch3HaHHE, OaronapeHue



Ha TPUIOOUTUTE ACOLMALIMY, BaTUIHU
3a TpumsMepHus cBiar. C apyru aymu,
BCHUKH TIPOLIECH U SIBJICHHS YOBEKa ,,13-
MepBa“ TOCPEACTBOM TPUU3MEPHOCT-
Ta W BUHATU TBHPCH CEOEMOIOOHOTO.
TbkMO 3aTOBa CH3HAHHMETO, HACTPOEHO
Ha MIa0JOHHOTO BB3MPUATHE HAa CBETa
M3ITyCKa TOJIsIMA YacT OT MpoTUYaIlara
B IIPOCTPAHCTBOTO MH(pOpMAIIUS, BCIEA-
CTBHE Ha HE MO3HABaHE HAa HEM3BECTHH-
Te My TiporiecH u siieHws. [1labmonnure
BB3MPUATHSI HA YOBEKa OT MOTpeOuTeN-
CKOTO OOIIIECTBO C MaTepualieH HAYMH Ha
MUCJICHE SIPKO C€ OTKPOSIBAT B TyMUTE Ha
oubneiickust mepcoHax — Toma HeBep-
HU: ,,AKO HE BUJIA C OUYUTE CH — HAMA J1a
noBsipBaM*‘. Ho mokazarenHo € u apyro
M3Ka3BaHETO Ha MPEACTaBUTEN OT JIy-
xoBHOTO oOmmecTBo (Mucyc): ,.braxenn
ca Te3H, KOUTO HE Ca BUJIEIU U ca MOBSIP-
Bau!““. Ot mosurmsara Ha USKOHHATA
OU3UKA AJUIATPA nocnegHoTto u3-
Ka3BaHE € MOBEeYe OT CHPaBeUIUBO, TO
3acsira He caMoO JyXOBHUSI JKUBOT Ha XO-
para, HO ¥ IJIOOAJTHUTE MPOLIECH TTPOU3-
TUYAIM B MUKPOKOCMOCA Ha HUBOTO Ha
€300CMHUYECKaTa PEUIeTKa (3abenedxcKa:
sUIHCME NO-HAMAMBK 8 00KIA0A mema-
ma ,, Ez3oocmuuecka pewemxa “).

Axo pasmienaMme BbIIpOca OT MO3UIU-
ATa Ha KBaHTOBara (h)M3HMKA, TO YOBEK
J)KMBEE B CHCTEMaTa Ha WIIIO3mATa. A
aKo pas3riexaaMe TO3M BBIIPOC OT TMO-
3UIMATA HA JAYXOBHHUTE 3HAHUA, TO
TOBA, KOETO MPEYH Ha YOBEKA J1a pas3-
Oepe M OCB3HAe WIKO30PHOCTTA Ha
CBETa € OTpHULATEIHO KaueCTBO Ha
€ro Cbhb3HAHUETO KAaTO TOPACIMBOCTTA
— KaMIIMKa 1 MOPKOBa Ha pa3ymHara
MaTepHalHa CUCTEMA, KOSITO MPEBPb-
1112 YOBEKa HE TIPOCTO B pOO HA CBOUTE
JKeJaHus, a B ,,JI0MHA KpaBa“* 3a CBOsATA
CHCTEMa, KOSITO KHBEE, HO BCBIIHOCT
e mbpTBa. HecnyualiHO MbapuTe Xopa
OT JIPEBHOCTTA, NIpeAaBaiiku 3HAHUATA
MOJIyYeHH OT TEXHUTE MPEAIH aKIICH-
THpaJIu BHUMAaHHUE Ha TOBA, Y€ BCHYKO,
KOETO YOBEK BB3MPHUEMa BbB BUIUMMUS
MaTepHaJICH CBST, BCHIIHOCT HE CE SIBSI-
Ba PEAIIHOCT U TOW UMa Bb3MOXKHOCTTA
Jla pa3BUe IpYT BUJ Bb3IPUATHE, KOETO
KaueCTBCHO CE OTNIMYaBa OT JIbXKIUBO-
TO, WIKO30PHOTO BB3NPUITHE HA JECH-

CTBUTCJIHOCTTA, KOCTO MarcpuaJiHaTa
CHUCTCMa HU HAaBbpP3Ba.

Benencreue Ha BCHYKM T€3M PA3IMYHUA
NPUYMHU € HEBB3MOXKHO Ja Ce€ I'OBOpU
JIOCTOBEPHO U C W3KIIIOYUTENHA TOYHOCT
3a CIIOKHHUTE TIpOLeCH Ha (DYHKIHOHH-
paHe Ha MarepuaiHusl cBAT U Bcenena-
Ta Karo ILUI0, KOMTO C€ HAMHPAT OTBB]L
IpeeuTe Ha OTrPAHUYCHOTO YOBEIIKO
BB3IPUATUE KAaTO JKUTEN HA TPETOTO M3-
MepeHue. Bbrpekn ToBa 3HaHMSATA 32 TIX
aJlaNTUPaHN 32 YOBEIIKOTO BB3IPHUSTHE
ca CBILIECTBYBAIM OIl¢ B Hak-TbI0OKA
JpeBHOCT. Ch/ICHKH 110 IPEBHUTE TPaKTa-
TH, KbM T€3H 3HaHHUS Ca Ce OTHACSUIN KaTo
KbM HEIO CBEIIEHO U OTTOBOPHO Ca I'M
NpefaBald Ha CIEBAIUTE TTOKOJICHHS.
HarrbiiHo oueBHzeH e (akTa, ye Te3H 3Ha-
HUYs ca OWIIU TIPpeTHAa3HAYEHH C LIEJT, YOBEK
U3y4YaBalKK I' U CbOTBETHO MO3HABANKU
CBETa JIa MOXKE T10 33,TbIIO0YEHO J1a OT03-
Hae u cebe CH, CBOETO UCTUHHO MpeHa-
3HAUYEHUE, CMUCHJIA Ha CBOSI JKMBOT, J1a
U3IIOJ3BA TE3W JIONBJIHUTEIHNA 3HAHUS
3a HEBUIMMMUTE NPOLIECH B MATEPHATHUSA
CBAT M3KJIFOUMTEHO 32 JOCTHIaHETO Ha
CBOETO JTyXOBHO TIPE0OpakeHHE.

MHoOro oT IpeBHUTE 3HAHUSA Ca Ce Ipe-
JIaBaJll OT TIOKOJICHHWE B TOKOJICHUE B
acoyuamuena @gopma, pazdupacma 3a
BB3IPUATUETO Ha OOJIIMHCTBOTO XOpa
OT €IHO WM JIPyTO BpEMeE, )KUBEEIIN B
€/IHH WJIM APYTU MecTa Ha Tuianetara. U
TOBa M3001110 HE € yauBUTENHO. J[Hec B
ChIllaTa Ta3W KBAaHTOBA (DPM3HMKa ycCremI-
HO ce Mpuiara chlllara Tasu aHalo2us,
OnarojapeHue Ha KOSITO C€ H3rpaxiaar
aOCTpaKTHUTE TEOPHH, PA3IMUYHU MOJIE-
JM, C TIOMOIIITa, HA YUUTO aCOLUATHBHU
CPaBHEHHS € Bb3MOXKHO J1a c€ OOSICHAT B
pazbupaema 3a 0011ecTBOTO (hopma Ipo-
[IECUTe Ha HEBUAUMUSI CBST, HEJOCTb-
ITHU 32 YOBEILIKOTO 3PHUTENTHO BB3IPHsI-
tre. Hero nmosede, KOJIKOTO MO-IIMPOKA
€ acolaTiBHara 0a3a, ¢ KosITo pasmosa-
raT y4eHHTe, TOJIKOBa 0 pa30upaemMu 3a
XOpaTra OT ChbBPEMEHHATa [MBIIIH3AIINS
ca U3J1araHuTe OT TAX TCOPUH.

Taka ue B IpeBHOCTTa 3HAHUATA ca Ce
[IPeIaBajIi C MOMOILTa Ha aHAJIOTHMTE,
KOUTO Omim pasOupaeMu W ONM3KH Ha
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Xopara ot Ta3u ernoxa. Hanpumep 3a Ha-
poauTe, JKUBEEITH TI0 OperoBeTe Ha Mo-
perara Wil OKEaHWTE, B Ka4eCTBOTO CH
Ha aHajorus OOsCHSBAIllA CHLOMTHATA
BbB BceneHara m HEBUAUMHS CBAT ca
Ce M3MOJI3BAIM M3BECTHH HAa MECTHOTO
HACeJICHHE TPOIECH W SIBICHUS TPO-
THYAIM B OKeaHa, OOpa3HU TPUMEPH
CBBpP3aHH C BOJATA, HABHUIIUTE HA IOA-
BOJIHUTE OOUTATEIM U T.H. 3a JKUTCIIUTE
Ha CTEITHHUTE TOPCKUTE PaliOHW pa30Ou-
paemMHu OWIM acoIMaIUUTe, CBbP3aHU
ChC CEJICKOTO CTOIMAHCTBO, Pa3BHTHETO
M pacTeka Ha pacTeHHsTa, JTbpBETara,
XapaKTePUCTUKUTE U HABUIIUTE HA JKU-
porHure. Ho 3a mo-rojsiMara 4act OT
Xopara Hai-OJM3KUTE acoIalii OWIH
MIPUMEpUTE OT OHUTa CBBP3aHU C JKUBOTA
Ha OOIIMHATA, YOBEMIKATE OTHOIIIECHIS.
[TputexaBailku OCHOBUTE HA N3KOHHUTE
3HAHUS, T3, KOUTO U3CIIE/IBAT KYNITypa-
Ta Ha PA3IMYHUTE HAPOIU MHOTO JIECHO
JIa TIPOCIIENIAT BCUUKHU TE3H TTapajieiiy.

ChIeiiku 1Mo CBEICHUSTA, TOCTUTHAIIN
70 HaIllli JIHU, MOTaT Jla ce 000OuIsIT
JIBE OCHOBHHM IPHYHMHU 3aIII0 3HAHUSATA
3a MaKpo ¥ MUKPOKOCMOCA B JIPEBHOCT-
Ta ca ce JIaBaJli Karo JOIbIHEHHE KbM
nyxoBHUTE 3HaHWs. [IbpBara mpuunHAa:
3a J1a MOJKE YOBEK J1a OCh3HAC IVIaBHHS
CMUCHI HA CBOSI CKOPOTEYEH IKHBOT,
CBCTOSIII] C€ B HETOBOTO JTyXOBHO IIpe-
obpaxxenue. Bropara npuunHa: 3a na
MOK€ Jla HAllpaBU CBOS 3pSUI U OCh-
3HAT u300p MEXKIy IJIABHUTE B HETOBHS
KHUBOT, OMJIO TO MaTepHaiHu, OUIIO TO
IyXOBHU ILIEHHOCTH (B TIOHATHETO Ha
JOMHHUPAII JIMYCH MHUPOTIIET U IJIaB-
Ha 1171 B J)KUBOTA). A 3a J]a MOJKE YOBEK
ITBITHOIICHHO /14 M3BBPIINA CBOSI 300D,
TOW TpsOBa Ja 3HAC 3a OIMACHOCTHTE,
0C00eHOCTUTE, MIA0TOHHUTE AEHCTBUS
Ha HEBUIAMMUS CBAT Ha MaTepHaHaTa
,»Pa3yMHa CHUCTEMA™, B KOSTO BPEMEHHO
ChIIECTBYBA Karo JINUHOCT U KaTo Tsj10
(3abenedicka: sudxcme nooOpoOHO 8 KHU-
ea ,,AnnamPa).

3a chiKaJeHHE B MOCIIEICTBUE, TTIOPAaN
Hepa3OupaHe CHIIHOCTTAa HA JIPEBHH-
TE€ 3HAHUS U M3TyOBaliKi BbB BPEMETO
OCHOBHHUTE KIJIIOYOBE I103BOJIIBAILU
TAXHOTO DAa3KOJUpPAHE, 3HAHMUATA 3a

MaKpO W MHKPOKOCMOCA 3aro4HaIN
Jla ce MHTEPIIPETUpaT MO JPyT HauuH,
B OyKBaJHUSI CMHCBHJ Ha MPUBEICHUTE
MPUMEPH, TOECT B PYCIOTO HA MPH-
MUTHBHUTE pa3chkieHus. Ha nanernen
JieH, OnarojapeHue Ha ChBPEMEHHHTE
YUYEHH, M3yvyaBalld JaJeHus BBIPOC
HEMPEIB3ETO € ChOpaH Oorar KynTypo-
JIOTHYEH Marepuai OT BCHYKH KbTueTa
Ha Hamms CBAT. ToW CBHIETENCTBA 3a
TOBA, Y€ €/IHU U CHIIH 110 CBOSI CMUCHIJI
CaKpajiHU 3HAHWs OWIM W3BECTHU Ha
HapoOAUTC OT pa3/IMYHU KOHTHHCHTU U
BpeMeHa. ThKMO 3a TOBa ChIOCTaBSIH-
KM 00raTtoTo KyJATypHO U JYXOBHO Ha-
CIICICTBO HA YOBEIIKATA LUBHIM3ALINS
C KJIIOYOBHTE 3HAHUS — OCHOBHTE Ha
N3KOHHA ®U3UKA AJIJIATPA, bo-
BEUECTBOTO MMa BB3MOXXHOCT HE CaMO
na paz0depe CBOETO M3KOHHO MHUHAJIO,
HO ¥ J]a IPOMEHU CBOETO ObAelIe.

CrpyBa cu J1a ce OTOENIeKH, Ye aKo 40-
BeKa ¢ JIF0003HATENIeH yM, HE OrpaHuye-
HO MUCJICHE U CBOOOIHO OT IIA0JIOHUTE
Ha TIOTPEOUTEIICKO OOIIECTBO Ch3HAHKE,
3aroyHe TOAPOOHO Ja W3ydaBa M Ja
CBITOCTABSI TPOIIECUTE B CBOSI YKUBOT ChC
3HAHUSTA OT M3KOHHAaTa (M3MKA, KAKTO
Y 3HAHMATA OT AYXOBHOTO M KYJITYPHO
HACJICZICTBO HA YOBEINKAaTa IMBUIIN3a-
1M, TOraBa TOM III€ 3alO4YHE JTyXOBHO
Jla OTI03HABA U 33TBI00UEHO J1a pa3oupa
camusi ceOe cu. Toii 11e 3armovHe 1a pas-
Ovpa UCTHHCKUTE MIPUYMHH MTOPKIAIIN
JTHEIIHATa CBETOBHA TyXOBHO HPABCTBE-
Ha KpH3a, NMPUYMHHUTE 32 Ch3IABAHETO
Ha W3KYCTBEHU YCIIOBHUSI TOPAXIAIIN
necTaOumn3alusi ChbCTOSHUETO Ha YOBE-
Ka ¥ IUI0TO 00ImIecTBo karo 1isuio. Ho
HaW-IJIaBHOTO €, Y€ B MpPOIeca Ha TOBA
3aBJIOOYEHO TTO3HAHKE, YOBEK ITIe MOXKE
Jla OCh3HAe HE CaMo IO KaKbB HAYMH €
BB3MO)KHO KOPEHHO J]a TIPOMEHHU CHTY-
aruysATa, HO U Ja U3Jie3¢ Ha ChBBHPIICHO
HOBO, €BOJIFOIIMOHHO HUBO HA PAa3BUTHE
KaKTO WHJMBHIYaTHO, Taka U B 0OIIIe-
CTBOTO Karo 1isu10. Torasa rpes HMBUIIN-
3aIpsATa e CE OTBOPH ITHTS HA yXOBHO
HPaBCTBEHOTO U KYJITYPHO Pa3BUTHE, IIIC
ce JIOCTHTHAT MHOMKECTBO €MOXaJTHH Ha-
YYHU OTKPUTHS U HEBEPOATHU BUCOTU Ha
TeXHUUYECKus mporpec. Kakro ca kazaim,
BCHYKO HOBO — € I00pe 3a0paBeHoO CTapo.



3A HEMATEPUAJIHOTO HAYAJIO

Kakro B 1peBHATE N3TOYHM YUEHUS, TAKA
U B Hail-paHHaTa UcTopUyecka popma Ha
JPEBHOTPBLKHUS aTOMU3bM IIPUCHCTBAIIO
HOHATHETO HEMATEPHAIHO HA4aJlo, KOETO
CBILECTBYBAa W3BBH IPOCTPAHCTBOTO U
Bpemeto. ToBa 10 romsima crerneH oosic-
HSBAJIO IIOBEJICHUETO M CBOMCTBaTa Ha
MaTepuaHUs CBSIT, MO3BOJISABAJIO Jla Ce
pazdepar 3aKOHUTE 3a B3aUMOJCHCTBHE
Ha MarepusaTa ¥ NPUHLIUINTE HA HEWHO-
10 ynpasnenue. Ho 3anousaiiku ot XIX
BEK, B OOLIOJOCTBIIHUTE 3a MO-ToJIsIMara
YacT OT XOpaTra 3HaHWs OWIM yMuIlLIe-
HO TNIpEeMaxHaTH M HaJJIeKHO 3aMETeHU
MHOXXECTBO [JPEBHM CBHJETEICTBA 3a
HeMarepuajiHara OCHOBa. B pesynrar
Ha TOBa CJEABAILMTE MOKOJIEHUS OWIN
BB3IUTaBaHU U3KIIIOYUTETHO B JyXa Ha
JOMHHAIMS Ha MarCpUaIMCTUYHHSA MU-
poren, OOYCIIOBEH OT €rOMCTHYHOTO

MOTPEOUTEIICKO MHUCIICHE M CTECHEHO
CBETO BB3MpHATHE. THKMO 3a TOBA JIHEC
YOBEUCCTBOTO HMMa TOJIKOBA MPOOJIEMH,
B TOBa YHKCJIO M OT Hay4YeH XapakTep, Ko-
HUTO € MOXeJso na Opxar w3bernaru. Ha-
npuMep BbB (pu3MKara, mpoOrneMa Ha
TaKa HapeJyeHara ,,Kpr3a Ha (U3MKaTa Ha
eJleMeHTapHuTe yactuln ‘. Toect, koraro
HayKaTta U3ryOrsia W3KOHHHUTE 3HAHUS 32
HEMaTepUaTHUTe OCHOBU M B IOCIIE/I-
cTBUe OnaronapeHue Gpu3ukara Ha BUCO-
KUTE EHepruu, ce cObCKalla ¢ HEOOUK-
HOBEHHTC peajiMd Ha MHKPOKOCMOCA,
C pa3HOOOpa3HeTo Ha BH3HUKBALIUTE H
M34YE3BAIlUITE YACTHIIH, C B3aMO-TPaHC-
(dopMarmsaTa Ha Macara B €HEprsi, TO TS
ce crpsUla Ha Tpara Ha Hepa3OupaHeTo
Ha Te3W TIO0ATHU TMPOLIECH U OCh3HABA-
HETO MM OT nosuimsTa Ha HaGmronaren
M3BBH CHCTEMATA.

OIIPEJEJIEHNMA B NCKOHHA

OU3UNKA AJIVIATPA

W taka, KakBO BCBHIITHOCT TIPE/ICTABIIS-
Ba CMHHATa OCHOBA HA MaTCPHAITHUS
CBAT W KaKBO ONpe/eisi pa3sHooOpa-
3METO Ha W3MCHEHHSATA MPOTUYAIIA B
Hero? M3ryOeHuTe o1iie oT JPEeBHU Bpe-
MEHa KIJIFOYOBE, OTKJIFOYBAIIMA TAHHHUTE
Ha peayiHara QU3MKa HA MHUKPOKOCMO-
ca, ce sapsBar nouarusita E300CMO3
u EB00CMUNYECKA PEHIETKA. Te
JaBaT 00EMHa MpeJICcTaBa 3a MPOLECUTE
[Ipou3THYaIly BB Beenenara, tuckper-
HUSL CTPOEXK Ha Marepusirta, (QyHKLUs-
Ta HA HEJCTMMHUTE U OOpa3yBaHETO Ha
JETTMMUTE YacTHIM, pa3OupaHeTo Oc-
HOBUTE HA TEXHUTE B3AUMOJICHCTBUS
Y BB3MOXKHOCTHTE 3a IONTy4YaBaHE Ha
CBOOOHA €HEPIrusi OT HEW34YepHacMUst
n3rouHrK. ToBa ca Te3u M3ryOCHH BbB
BPEMETO 3HAHMS, OKOJIO KOUTO HSKOTa ca
CE MBTPAXKIATHA PA3IMIHN KOCMOJIOTHY-
HM MUTOBE, PEJIMTMO3HH JIOTMH, (PUIIO-
co(cku mKomM M T.H. JIo HACTOSAIIOTO
XUJISJIONETHE Ca JIOCTUTHAIM €fBa OT-
IJIACH OT HSIKOTAITHUTE 3HAHUSI 33 TE3U
HEBUVMH MPOLIECH (HAIpUMep B IPEB-
HOMHJMCKUTE TPAKTaTH — IOHSATHETO
»aKama®“  (,,0CBETEHO IPOCTPAHCTBO™,
,,HETIPECTaHHO CHsHHE™, (M3TbYBAHE)),
B IPEBHOTPHIIKATA TUTEpaTypa — ,,epup*

(,,ipo3paueH, IJIhYE3apeH  BB3IYIICH
CJIOM, MSCTOTO, KBICTO JKUBESIT OOro-
BeTe™)), KOUTO, 32 CHKAJICHHE BEUe ca
M3KITFOYUTEITHO YCIIOKHEHHU TTOPAJIH elie-
MEHTApHOTO Hepa3OMpaHe WCTUHHATA
CBIIHOCT Ha TE3H MPOLICCH.

KakBo npencrasinsBa €300cM03a U €30-
ocmuueckara pemierka? Hambino cripa-
BEUIMBO € TBbpeHHEeTo Ha llyaHkape
(OCHOBaHO Ha JPEBHUTE W3TOYHUIIN)
OTHOCHO HETIOABKHUS eHp U TOBA, Ue
HHUKOTa HSMa J1a MOXe Ja ObJIe OTKPUT
1o excriepuMenTasieH mbT. Ho ToBa He
O3Ha4yaBa, ue edupa HE CHIIECTBYBA.
ToBa o3Ha4aBa, 4ye TOM MPOCTO € He-
JOCTBIIEH 324 YOBEIIKUTE BB3MPUSATHSA,
Karo HaOmonmares OT TPETOTO HU3Mepe-
Hue. B npeBHOCTTa ce oTOens3Bao, ue
Ta3d OCHOBA HAa MAarepUAIHUS CBAT €
cTaOWIIHA U HE € JIOCTBITHA 32 XOpara, ue
YOBEK HE € CIIOCOOEH J1a YCEeTH Ta3H Cyo-
CTaHIS, A2 51 BUIM, WINA A3 9ye W3JIH-
3amus ot Hes 3Byk. Ho ce ykasBaio, ue
3HAaEHKM HEeMHUS CTPOEXK, MOXe 1a Ob/ie
M3BJIEYEHA OIPOMHA T0J133, J1a CE MPUJI0-
Ovie Hem3ueprnaema cujia v Jia ce yrpas-
JISIBAT HEBUJIUMHU SIBJICHUS HEIOCTBHITHU
3a YOBEILIKOTO OKO.
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U Taxka, 3a mo-n00po yciosHo pasdupaHe
CBIITHOCTTA Ha TIPOIIECUTE, HAMHPAIIH CE
B OCHOBaTa Ha TE3U SIBIICHHS, II¢ BbBE-
neM pernuna nousatusa or UISKOHHATA
OU3NKA AJUUTATPA. TpsioBa na otbe-
JIOKUM, Y€ TE3U TIOHSATUS CAd ONPOCHEH!U
u adanmupanu 3a TO-I00po pazoupaHe
3HAHUATA OT WUPOKUSL KPbe 3AUHMEpe-
Cy8amu Xopa om npozpecusHama ooduje-
cmeerocm. BbB BpB3Ka ¢ T€3U 00CTOS-
TEJICTBA, C IIEJT YIOOHO BB3MPUSTHE HA
JlaJICHUTE 3HAHWS, B JIOKJIAa HE ca CIIo-
MEHaTH penuia (QH3UKO-MaTeMaTHIeCKN
U TEXHUYECKU TMOAPOOHOCTH, JAHHU OT
MIPOBEZICHUTE EKCTIEPUMEHTH, HAy4HU
(bopMyIUpOBKH, pazdupaeMH camo OT
TECeH KPBI' CIICIUATUCTH B 00IacTTa Ha
¢m3nueckute Hayku. ChIO Taka ca Ipo-
MyCHATH ONHWCAHUsTa Ha JIOCTUTHATHTE
pe3yaratd B YCHBBPIICHCTBAHETO Ha
METOZIOJIOTHSTA U MHCTPYMEHTapUs Ha
W3CIIC/IBAaHUSTA, HM3YYaBaHETO CTPYKTY-

para W MpPOTHO3MPAHETO Ha CBOMCTBAaTa
Ha 00CKTHUTE OT MHUKPOKOCMOCA, HAy9HU
TIOSICHEHUSL, CBBP3aHH C IIPEOCMHUCIITHETO
Ha 1IeJIM HAyYHU pas/ielii BbB (DH3MKaTa,
B TOJIsIMa YacT 3acsraiiy KBaHTOBaTa Me-
XaHWKa, KBAHTOBAaTa CTATUCTHKA, KBAHTO-
Bara TeOpusl Ha MOJETO. 3aeIHO C Peiu-
1[aTa pa3siCHeHUs Ha ITHPBOOCHOBUTE U
nousitusita oT USKOHHATA ®U3UKA
AJUUIATPA ca npuBeneHr U MHOKECTBO
TpUMEPH OJTU3KU TI0 aHAJTIOTHS 10 TIOHS-
THSTA W TIPOIIECUTE W3IIONI3BAHU B JIPCB-
HHTE TPAKTATH, OTHACSIIIA CE KbM Pa3iIny-
HUTE KYJITYpY ¥ Hapoay 1o ceera. Chllo
TaKa ca JIaZicHd PIMEpU Ha KOHKPETHH
pazyeTH, TOSCHUTEIHH CXeMH, HH(QO-
rpaduky, TabmiM U (HOPMYITH, BCHUKU
TIOJTHECEHH B JIOCTHITHA )opMa U TIpeTHa-
3HAYEHH 32 MAaTEMATUYHU U (DU3UYHU U3~
YHCIIeHNsI, KAKTO M CaMOCTOSITEITHA TIPO-
BEpKa Ha MPEIOCTABEHUTE CBECHMS 32
IIMPOKHS KPBI' OT OOIIECTBEHOCTTA.

E3O00CMUNYECKA PEHIETKA

B ocnoBara Ha MarepuanHara Bcenena
ce HaMmHupa CcBoeoOpas3eH ,,[IPOCTpaH-
CTBEH KapKac‘‘, HeMarepuajiHa CTPyKTY-
pa, Hapeuena — E3003MUNYECKA PE-
IIIETKA. B npencrasara Ha >kdTensi Ha
TPETOTO U3MEPEHHE Ta3U EHEpPreTHIecKa
,»KOHCTPYKLIMS HAITOMHS IO BBHIITHOTO
CH O4YepTaHHE CHJIHO CIUIECKaH OOEKT,
NPUOM3UTENTHO TIPUIIMYAI] HA TUIOCKA
TyXJa, YUATO BUCOYMHA Ha IUIOCKara
CTpaHa € paBHa Ha 1/72 om conemuna-
ma Ha Hetinama ocHosa. C IpyTu JIyMH,
€300CMHYEcKara pelieTka olnagaBa ¢
IUIOCKa reoMeTpus. Be3MokHOCTTa 3a
pasimpsiBaHe Ha MarepuaiiHara Beenena
€ OrpaHMYeHa OT pa3Mepa Ha €300CMHUYe-
CcKara peleTKa.

B rpanuimTe Ha e3oocMuueckara pe-
IIeTKa CBUIECTBYBAaT 72 W3MEpEHUs
(3abenesicka: no-noopobno 3a 27-me
usMepeHus eudxcme 6 KHuea ,,Anna-
mPa*). Bcuuko, KOETO ChBpEeMEHHATa
HayKa Hapuya ,MarepuaiHa Bcene-
Ha“, CHILECTBYBA CaMO B TPEACIUTE Ha
ITBPBUTE 6 M3MEPEHMS, a OCTaHAIIUTE 66

W3MEPEHHS — TOBA B CBOSITA CHIITHOCT Ca
KOHTPOJMPAIIN HAJACTPONKH YIbpIKaIIH
,MaTepUaIHUSl CBAT™ B OMNpEICIICHUTE
OTPaHUYUTEITHN PAaMKH Ha — IIECTTE W3-
Mepenust. ChIIaCHO JIPEBHUTE 3HAHUS,
66 mmMepenus (0T 7-Mo J10 72-po BKIIO-
YUTEITHO) CHIIIO CE OTHACST KbM MaTepH-
QITHUSL CBAT, HO B CBOSITA CBHIIHOCT HE Ce
SABSIBAT TaKWBA.

3aj npeenuTe Ha €300CMHYECKa peleT-
Ka, KaKTO C€ YTBBPIK/IaBa U B JIPEBHHUTE
CBEIIICHH TIPE/IAHUs HA Pa3INYHATE Ha-
pOIM MO CBETa, C€ HaMHpa JTyXOBHUS
CBAT — KAQYCCTBCHO paBJ'II/I‘IeH CBAT, HiA-
MaIll HUIIO OOIT0 C MaTepHATHUS CBSIT,
HETOBUTE 3aKOHH 1 TIPOOJIEMHU.

E3OOCMMYECKATA PEHIETKA e
CTa6I/IJ'IHa 1 HCIIOABM>KHA. Ts e cbecTaBe-
Ha OT OIpPECACIICHO KOJIMYCCTBO CIHAK-
s E300CMWYECKU KMJIMMKY,
KOUTO B TPUHU3MECPHOTO IIPOCTPAHCTBO
umar ¢opmara Ha KyO (BBIIPEKH TOBA
3a U3MEPCHUATA IO BUCOKU OT TPETOTO,
KOHCTPYKIHATA C€ YCIOXKHsBa). Bcesika

Unmepecno e, ue cmapocrasanckama oyma "ecenena" - e npesoo om
opesnozcpwvyxkama oyma "oikoumenh", koemo oznauasa "obumaema", "Hace-
nena yacm'".




€300CMHUYeCcKa KIIETKa ce ChCToH, ycinoB- HU. Berpe B ieHThpa Ha KyOa Ha Bcsika
HO Ka3aHo, OT IIECT ,,CTeHU  Taka Hape- e300cMuuecka kieTka ce Hamupa CTA-
yenure E300CMUYECKU MEMBPA- T[MHMOHAPHA YACTUYKA IIO.
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HONHIDS

E3zoocmuuecka
< Mmembpana Tpunoncka uawa
(cmpana na xyoa) V-1V xun. npeou n.e.

Peanna Ll
(cmayuonapna)
yacmuuxa Ilo

H306pdeC€Hu€ 1. d)pazmeﬂm om ezoocmudeckama peutenika 6 mpemomo usmepeHue.

Jlnec mozam 0a 6v0am HAMepeHU MHONHCECMBO C8UOEMEeLCMEA Om OPesHU 8pe-
MeHa YKa36aujil Ha e300CMUYeCKama peuemrd, Koumo ca ce CobXpaHui 00 Hawu

OHU cpeo paznuyHume Hapoou no ceema. Te ca sanewamaru 6 emuono2udHUme u Kvcnompunoncka amgo-
KOCMONO2UYHU MUNOGE, C8EWEHUME PUCYHKU, U300pA3asauy CIMpyKmypama Ha céema, pa, kpas na IV xun.
6 mpaKkmamume Ha paziudHume QUIOCOPCKU, PeTUSUOIHU YHeHUsl, 8 NPEOaHUAMA, Pas3- npeou n.e.

Kazeawu 6 ane2opuiHa ghopma 3a cv3oasanemo na Beenenama u comeopenuemo na cee-
ma. 3a cvorcanenue, KOIKomo no-onu3o cmueame 00 Co8PeMEeHHOCIIMG, MOIKO8A NoGeue
ca ce 2yosam 3HAHUAMA U HEPA3OUPAHEMO CHUWHOCIMA HA HEWAMA U MOKO8A nogede
€a ce NOOMEHANIU CaKpanHume MemagopudHiL sHayeHus ¢ oumosusi cmucvi. Om ysiomo
MHO2000pazue HamepeHU C8e0eHlUs OM PA3IUYHU apmepaxmu uje npuseoem e08a HAKOI-
KO O MiX.

IHaneonum. Hzo6padicenusima 6v6 6U0 HA 3HAYU (PEUWEmKU, npespaou, Keaopami,
pombose ¢ MOUKU 8 MSX, UWAXMAMO0OPA3HA OPHAMEHMUKA) Ca CbUEeCMEY8anu ouje 8
OpesHoCmma, a HAKOU Om MsX — ouje 6b8 pemeHama Ha nareonuma. Ilpeononosicenue-
Mo, Ye moea e ,,3acsimo noie‘* e — 2pewto, Mmuil Kamo me3u 3Hayl ca ce NOSIBULU MHO20
npeou noseama Ha semeoenuemo. M36ecmmo e, ue HiKo2a Xopama OCHaesiu CeeueHume
SHAHUS, KOUMO OUTL ¢ 0CODEHA BANCHOCT 3A MSIX HA ONPeOeleny MeCma 3a C1e08auu-
me NOKONEHUst, PUKCUPATIKU 21 Kamo NPAsUIio NOO (opmMama Ha CKATHU PUCYHKU, NPeO-
cmaenasawu Hatl-paziudny suayy. CraaHume 3HayU U CUMBOIU, OMKPUIMU HA PAZTUY-

Kumau. Kepamuuen cv0
om kyrmypama Ynwio
V-1I xun. npeou H.e.

HUMe KOHMUHEHMU Ce SA636am 0060IHO eOHOMUNHU 8 CEOSIMA CUMBONUKA (3A0eNeNHCKA:
no-noOpobHO 3a Mmoea suxcme 8 kHuea ,,AniamPa“), koemo ykazsa 3a edun oowy
U3MOYHUK Ha 3Hanus. Ha Onewen 0en Colyecmeyeam MHOHCECE0 apmedaxkmu om pas-
JIUYHU eNOXU, YKA368AUU HA M06a, Ye peulemKume, npespaoume, mpedicume, pomboseme
€ MOUKU 8 YeHMBPA, KPb2OBEMe, KAOPAMUme, CRUpanume ca Ouiu 00Cma pasnpocmpa-
HeHU eneMenmu 8 OPHAMEHIMUKAMA HA PUMYATHUME Cb008e, OPexil, CeelyeHu npeomen, Kumaii. Kepamuuen cvd om
6 OPOPMIIEHUEMO HA CAKPATHUME MEKCMOo8e cped paziuunume Hapoou. Yecmo 3aedno ¢ kynmypama Gnuto
me3u 3HaYU ca ce HaHACSIU CUMBOU HA OOSUHAIMA HA Hebemo 1 602a HA 3eMAMA. V-II xun. npedu .e.
Agppuxa. Baposuxosama newepa biomboc — eOun om Hali-uzeecmuume apxeono-
SUYHU NAMEMHUYY OM eNOXAMa HA CPEOHUs. NATEONUN, KOO Ce HAMUPA HA IOXHCHUS
51 opsie na FOAP. B copnume cnoege Ha HeliHume Omaaeanusl, Yusmo npudiu3umenta
8b3pacm damupa om npeou 68 Xunsou 200UHU ca HamepeHu 02vPauYyl Om MUoU, Opb-
ousi Ha mpyoa u3padomeHu Om KOCMuU, RApYema 0Xpa ¢ 2eoMempudHu Spasiopiu.
Kumaii. Kepamuuen cv0, omuacswy ce koM Heorumuama Kyamypa Anuao, couje-
cmeysana npe3 V-I1 xun. npedu n.e. na mepumopusma Ha cvepemenen Kumail. A¢ppura. Baposuxoea newepa
Brnomboc




SCIENCE

<
=
<
—
|
<

EHUUKnonEep g
TPUNINLCbK O]
KYbTypy

., Enyuxnoneoust
na Tpunonckama xyamypa “

(«Enyuxnonedis Tpuninockoi

xkynomypu, 2004)

Kepamuunusam cvo om kymmypama HAnwao (V-1 xun. npeou w.e.), Hameper 8 KUmaicka-

ma nposunyus [llencu..

Taiinano.Kepamuuen cv0, npunaoiedxicaw Ha apxeonosudeckus namems-
Huk Banuuane (ceruwye om doponzoeama enoxa 4420-3400 e. npeou H.e., paznono-

Jicen 6 cesepousmouer Tatlnarno)

/Ipesna Espona. Kepamuuen cvo,omuacsiwy ce xom ITpunoackama (Kyxymen —
MPUnoacKa) Kyimypa, pasnpocmparnera npes VI-III xun. npeou H.e. 8 mexcoypeuuemo
Ha Jlynas u J{nenvp (mepumopuama Ha cvepemenHa Ykpatina, Monoosa u PymvHus).

Jlumepamypa: Moucenxo B. Kpvcm om nonymeceyu — eeunu cumeonu: Hniocmposana ucmopus Ha

cumeonume na Yxpatna. K. : Opanma, 2006.

Jpesen Ezunem

B opesnume npeocmasu ma ecunms-
HUme ,,02POMHAMA MAUKA HA 38€30U-
me*, , paxcoawama 6ozose’, ouna
bocunsi Hym. Hetinume deyama ounu
38e30ume, Koumo ms ynpaensea. Hym
ouna omuvHcOecmssBana ¢ Kocmuye-
ckomo npocmpancmeo. B nauanomo
ouna uzobpasssana 6ve 6uo Ha He-
becna (xocmuyecka) Kpasa, cied mosa

¢ obpasa Ha ocenama Hym, oxeana

/llpesna Eepona.
Kepamusen cvo iy 00pu KyRoaume/nokpusume, Kamo
(Tpunoncka Kyimypa) CUMB0]L Ha Mo6a, e 3a0 6UOUMUsL 0D-

VI-III xun. npedu H.e.

pas e CKpumo Heujo pasiuyHo, 8 MHO20
OMHOUEHUS HEOOCIMUNCUMO 3d HOBEKA.
Tx pazoensna neguouMama u Heno3Ha-
eaemama 4acm Ha MUpo30aHUemo om
suouMama, ceema Ha GeYHUs HCUBOM
om eépemenHus u miennus. llonsaxoea
ouna u300pasasana 6vpxy Gvmpeul-

H3zo6pasicenue na 6ocuns Hym, pasnonodice-
HO 8bpPXy GbMpewHama 4acm Ha Kanaka Ha
caprogaea, namepen npesz 1857 2. 6 Tusa om

HAMa 4acm Ha Kanaxka ma caprogaea,
enedawa Ha mymuama. Hzobpaoice-

Taiinano.
Kepamuuen cvo
(4420-3400 &. npeou H.e.)

b o T

Knuea ,,/loyuncxama
enoxa na Kumau “

(SeZ=5, 2002)

eaunmonoza Xenpux bpyewu.

altagyptischer Denkmdiler. Leipzig: Hinrichs, 1857-1860.

Jlumepamypa: Brugsch, Heinrich. Geographische Inschriften

P

Jlumepamypa; [aoku B.J]. /Ipesnusm ceam. Enyu-

KIOneoudecku peyHux 6 osa moma — M., 1998

Husma Ha 6oeuna Hym mozam da ce
cpewHam 6 pUCyHKume, yKpacagauju
NOMEeWEeHUAMA HA NUPAMUoume uiu
ceewgenume mexcmoge. losa e u30-
OpasiceHue Ha dceHama — OOUHAMA
HA KOCMOCA, U36UMA 6b6 popmama Ha
Keaopam, npasobebIHUK UlU KYNHoi,
npocmupawy ce Hao yenus Xopu3oHm.
Hetnomo msano wiu obnexno, Kamo
NPasuio e YKpaceHo ¢ OpHAMEHMIU 6b8
8UO HA peuiembyer Uil pomMOOo8UOeH
PUCYHDK (ROHAKO2A C YKA3AHU MOYKU
8b8 8CEKU K8aopam,)

Jlumepamypa; Inaoku B.J]. /[peenusm cesam.
Enyuxnoneduuecku peunux 6 osa moma — M.,
1998

< Xamop u Pa-Iapaxymu. OpHa-
MEHMANHA PUCYHKa om 2pooHuYya-
ma Ha yapuya Hepepmumu 6 Tusa.
XIX oOunacmus. Ilpubruzumento
1250 2. npedu H.e.




Ha masana 6 xpama na b6ocuna Xamxop 6 /lenoepa (Eecunem) e uzobpaszen
maxa HapeyeHus ,,Yemupuvevien (npasovevien) /Jenoepcku 300uak . bape-
nega e cvcmagen om 08e NONOBUHU, OOKAHMEHU CbC CXOOHU eOHA Ha Opyed
Gueypu na boeuns Hym (8 copnama wacm) u 6oe I'eba (6 donnama uacm). boeuns
Hym e uzobpaszena obepvwawa ecerenama 6v6 ghopmama Ha NPasovebiHUK, 00-
PA3yealiku 3ameopera (ueypa, Hanodoobsasauja Ha myxaa. B yenmvpa na netinomo
MANO e PaA3NoNoNHCeH NOBMAPAL ce POMOOBUOEH OPHAMEHM.

CwvOetixu no noepedenuama 8 Jpegen
Eeunem e umano mpaouyuonnu mpe-
Jrcecmu uz0enus om oucepu 6v6 U0
Ha noepebannu ykpawenus. Taxusa
Mpedgicecmu onaiemKuy u gueypu ounu
HaHACAHU U Ha noepebanHume cap-
Koghasu, cmamyu u ceudemeicmeani
3a npedcmasume Ha OpPesHUme e2un-
MSHU 30 HEBUOUMUSL C65IM, 34 MOBA
Kboe uzuezsan uosex. Humepecho,
ue NPaKMu4ecky 6CUUKU Mpelcecmi
uz0enusi KoM capkogazume Ouiu us-
pabomeani 6 CuHU YEemose on miop-
KoasHu mvrucma. Toéa Hocu ceoemo
CMUCTI080 3HAYEHUe, VKA36AUKU HA
onpeoeiena cakpaiHa uHGopmayus.

(3abenedcka: sudicme 6 KHuea ,, An-
aambPa* 3a 3nauenuemo na cunus
U CUHbO-3€ICHUSL UBENOBE 8 MUMO-
seme Ha Hapooume no ceema).

v : TS P S T
bocunsma na nebemo Hym, padcoawa
Cnvuyemo. Tasana na ,,ouucmeawus‘ na-
paxauc 8 xpama na boeuns Xamxop. (denoe-
pa, Ecunem), I 6. npeou n.e. - I 6. om n.e.

O Wales News Service

Cmenonuc 6 nOZpe6aﬂHama Kamepa Tu- d)paeMeHm om Ezunemckxu Capkod)ae
cpan-nauia (1 6. om H.e.) = KamaKOM6u- C d)ueypu’ umumupawu mpaauquHHa

me Kom ew-Illykacha, pasnonodicenu noo  ypexca — nokpusano (600 2. npedu n.e.)
Anexcanopus (Eeunem,).
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<~ Dpaemenm om mpe-
arcecmo VKpauienue
6bPXY caproghaza Ha ezu-
nemcrxama mymus Hec-
naxa-wymu (760-656 .
npeou H.e.). Hamupa ce 6
myzeu Jlykcop (Eeunem).

1) Caprogpae Xexaemcae-
¢a, Hamepen 6 epodOHUYA
Caxkkapa (664-525 2. npe-
ou H.e.). Hamupa ce 8 Ecu-
nemckus myseti 6 Katipo.

2)  Mpeosicecma ,,pokas‘
3a MyMUsma, HamepeHa 8
epoonuya 6 lusa, ne daneu
om cvepemernno Kaiipo.

3) “@aromcku mymuu“ uz-
secmmuu owe Kamo ,, paiom-
cKu nopmpemu‘‘ - noepe-
banu mymuu ¢ nopmpemu
6MeCmo ¢ noepedantu mMacku, Hamepenu 8 Hekponoaa Parwoma. (Pumcxu Ecunem
I-11I 6.). Mymuume ca HanpaseHu om 103U U ca NPeniemenl 666 U0 Ha peuemxa.

Jlumepamypa: Kanawmnuros B.B., Hocosckuti I'B., @omenxo A.T. Acmponomuyecku ananuz Ha XpoHonocuume.

An-mazecm. 300uayu - M.: busnec excnpec, 2000, Gifts of the Nile: ancient Egyptian faience / edited by Florence
Dunn Friedman. London: Thames and Hudson in association with the Museum of Art, Rhode Island School of
Design, 1998.

Jlpesen Kumaii. B xumatickama gunocoghusi uma maxosa OpeeHo NOHAMue Kamo
FOU WKOY, koemo uspazasa udesima, 3a mosa, 4e 6CUdKo e Cybcmanyiis u e CImpyKmypHo
1OOpedeHo, 3a eOUHCTBOMO HA NPOCMPAHCIBOMO U 8peMeno Kamo ampubymu na Bce-
nenama. To onuyemeopssa ,, npocmpancmeomo u gpememo *, ,, Bcenenama*, a 6 cvepe-
MEHHUSL C8IM dymama ,, iouocoy *“ ce ynompebssa 6 3Haveruemo ,,kocmoc ‘. Unmepecro
e 0a ce ombenesicu, He emumMon0eULecK 0a0eHama OyYMa ce O0OIUNCABA KbM SHAUEHUENO
3a 08e NEPNEHOUKYIIAPHU 2pedU 8 OCHOBAMA Ha nokpued. Tazu ungopmayus cmasa owe
NO-UHMEPECHA aKo OmuemeM, ye 6 OPeBHOCINING (MeNCAY OPy2omo, KaKmo u ceaa) 3HaHU-
Ama 3a npoyecume, NPOUSMULAUU 8 HEBUOUMUS C65IM, €A Ce OOSCHABANU C ACOYUAMUBHU
OumMosU npumepU, NO3HAMU HA OOTUUHCTINBOTNO XOPA AHCUBECUU 8b8 BUOUMUSL CESIN.




B kumaticxkus ¢punocogcxku oaoucmxu mpakmam “‘/owcyan-03v “ (IV-111 6. npe-

ou H.e.) noHamuama ,,10u" u ,,0%coy‘* ca cbeduHeHu ¢ nowsmuemo ,,0ao0 ‘. A
UMEHHO — ¢ dymama ,,lou ‘" e u3paseHa npocmpaHcmeeHama 6e3npedeiHocm

., [mosa, koemo]” e peanno/sewecmeero, Ho He npebUBABA 8 [KOHKPEMHO | M-

cmo “, a NOHAMuUemo ,,0x#coy * Kamo epemera besepanuuHocm (,, [mosa, koemo] uma
NPOOBIAHCUMETHOCT, HO HAMA KOPEH U KOPOHA *“,moecm Hauao u Kkpati). Mumepecro
e, Ue CUHOHUM HA U 0X4COY ce A6468a MAH OU, OYKBAIHO 03HAYA8AW ,,Hebe — 3ems ‘.
U3 mpaxmama Aw [Joicy |, [icyan-03v . ,, U3muza, 6e3 0a npumedsicasa Kopew, e1u3d,
0e3 oa npumedicaga omeepcmue, NPUMENCABA CHUWHOCH, HO He U ¢ nomeujeHue [3a
Hesl]; npumescasa npoOwbANCUMETHOCH, HO HAMA, HU Hayano Hu kpai. Toea, koemo
NPOHUKBA De3 omeepcmiue, NPUMeNCA8a CoUWHOCH, MOBA, KOEmo NPUMeNCcasd Coil-
HOCM, HO He npumeosicasa nomeujeHue [3a nesf, — npocmpancmeomo. Tosa, koemo
NpUMeNCasa NPOOBIHCUMETHOCH, HO HAMA, HU HA4alo0 HU Kpatl, — epememo. IIpume-
24CABA HCUBOMA, NPUMENCABA [U] CMbPMMA, NPUMENHCABA BXOOAUOMO, NPUMENHCABA
[u] uzxooawomo. Tosa, koemo He ce npPoseasa 6v6 hopma HUMO NPU 6X00d, HUMO
npu U3X00d, ce Hapuyd - nopmume Ha npupodama. Ilopmume na npupooama e — He-
oumuemo. [Llanama] mvmuuna na newama uznuza om Heoumuemo. bumuemo ne e
CHOCOOHO Oa ce npesvpHe 8 bumue ¢ NOMOWmMa Ha bumuemo, [mo] mpsabsa oa npo-
uzneze om Heoumuemo. Ta Hanu HeOUMUEMO NPUMENCABA eOUHHOMO Hebumue — emo
KaKeo cKkpuganu mvopeyume... B nosnanuama cu Haxou opesHu oocmuenanu [Kpau-
Hus| npeoen... Hebumuemo ce e cuumarno 3a 21asa, Heueoma — 3a msuo, CMopmma —
3a onawka. Ha mosu, koumo e no3nan coxpaneHuemo Ha eOUHCM8omo Ha bumuemo
U HeOumuemo, 8 cMvpmMma u KHcusoma, az we cmaua npusmen’’. Tpakmamovm 3a
ceOeono3HABAHEMO HA Y0BEKdA, 8 KOUMO ce CHOMEHABAM C8e0eHUs 3 CIMPYKMYpama
Ha ceema e HanviIHO akmyaieH u OHec. ,, To3u, KOUmo cKu46a ebmpeuler 002060p,
ocmasa bezumeren. Tozu, KOUMO CKAOUBA BbHULEH 002080D Ce CIPeMU KoM npume-
arcanue. Om mo3su, Kotmo Oeticmsea 6e3 ume, 00Opu U 8 OOUKHOBEHA opMa U3TbUEA
ceemauna. Tosu, Kolimo ce cmpemu KoM npumedicanue, e mvpeawd. 1 1edaiku 2o, Kax
ce NpoKpaosa HA NPbLCMU, XOPAmd 20 CMAMAM 3a U3MvKHam [yosex]... JKusomvm
[Ha uoeexa] — mosa ca cazxcou [noo xomenaj. Paskpusatiku [cmucvial, modcem Oa
Kagicem: CouHOCMma ce NPoMeHs.

B mpakmamume ,, /[picyan-03v “ uma unmepechu ceedenusi 3a moaa, ue ,,408eK Cied
CBOSIMA CMBPM. Uje CMaHne TANU4Ka Ha HACeKOMO uiu 0pobue Ha muwka ‘™ u ce 0asa
NOOPOOHO OnuUCaHUe ¢ MaKosad ,, MeMaghu3uuHo * NOHsMuUE Kamo ,, HepasyieHeHa pe-
annocm* (moecm nedenuma), 8 KOSmo ,, 6CIKO HeWoO — € 6 YsLI0mo U Yslomo € — 668
8CsKO Hewyo ““ (3abenedcka. sulicme no-Hamamuvk 6 00K1A0d 3a CMAYUOHAPHU-
me u panmomnume yacmuyu 11o). Axo pazenescoame mosu vnpoc om 2neonama
MOYKA HA PpaA3nada Ha eOHd HCUBd Popma u Cb30a8aHemo HA Opyed, CbCMOUU Om
€OHU U CbUU eIeMEeHMAPHU YacCmuyy (NPemuHasaus om eoHo CbCMOosiHUue 8 0pyeo),
Mo mo2asa cmasa siCHO, Ye Mo3su alecoputer npumep cvowbpiicd 6 cebe cu He camo
¢unocoghcku Kopen.

Lo ce kacae mepmuna ,,10U 0oy, 3aN048AKU OM OPEBHOKUMALCKUSL MPAKMam
, Xyatinan-o3v “, cvzdaden om yuenume na Il 6.,mo 3anounanu 0a 2o u3noi36am u 668
unocoghcku konmekem, Kvoemo ,,10U " e onpeoeieH Kamo ,, yemupume Cmpanu Ha
ceema, 2ope u dony * (3abenedxcka: makosa 0003HaueHue 8 OpesHUme mpaKmamu
Ha HM3moka, kamo npasuno, yKazeano Kyo uiu Kyouuecko npocmpancmeo), a
,,001c0y *“ Kamo ,,ommuHana opesHocm unu Hacmvneaujomo onec " (XI,12). Tam no-
HAMUEmo ,, 10l 0oy e CbOmHeceHo ¢ udesima 3a yerocmuocmma na Beenenama:
,,Hevemo (Tan), 3emama ([u)“ u ,,10ti daxcoy* ce cpasnsagam c ,,msaiomo Ha eOuH
yogex *“ (VI 155).

Kaxmo eeue cnomenaxme, nowsmusama ,,10u" u ,,0xcoy* ca 0beouHeHu ¢ NOHAMUEMO

‘

,,0a0 ““, Koemo ce 5165164 eOHO OM OCHOBHUMe NoHsmus 6 kumatickama gpunocoghusi. To ce
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ALLATRA

Knuea ,,/[oicyan-03v 6
Kumatickama HapooHa

“«

nucmernocm

(BEET 2003)

3nax un-san

*

o g G AL T B8

Knuea ,,Jlao 0v o3un

(FEEZ, 2008)

R

SRITBREOTNE

Knuea ,, Xyatinan-03v

(HERE T, 2004)

UBNON36A 8 PARTUUHU PUTOCOPCKU WKONU U CE XAPAKMePU3Upa Kamo boxicecmsena
nycmoma, eOUHCMe0, NbPEONPUHUHAMA HA 6b3HUKBAHEMO, HAYAIOMO HA CUYKU
Hewa u NPUHYUNA HA MAXHOMO CbUWECMEY8AHUE; MO € 8EUHO U De3UMEHHO, NYCMO

U Heuzuepnaemo, noparicoa MvMHUHAMA HA HeWama, Modjice 0a 6v0e npedadeHo,

HO He Modice 0a bboe 63emo, Modice 0d ce NOCMUZHE, HO HE € 8b3MOACHO 0a ObOe BUOSHO;
camo 3a cebe ce e OCHOBA U HAYANLO, HAMA HAYATLO U KPAll, HO CHUECBY8d 668 6CUYKO U
Hagcsikvoe u m.H. Hanpumep cvenacno gunocogpusima na Jlao-o3v, ,,0a0 *“ o3navasa éce
eourro. To Hama HUmMO ume HUMO ghopma; He Modice da bvbOe Uymo, GUOSTHO, MO € Hel3-
MEHHO, HeNPexoOHO, HENOCIUICUMO, He Modice 0a ObOe onpedeneHo, U e CoebputeHo. To
€ 8 NOKOU, Maxap u 0a ce 08udicU 8b6 cuuro. Camomo mo e HeUMEHHO, HO Ce 864 NPU-
uuna Ha ecuuku usmenenus. To e euno u eounrno. To e — Kopena Ha 6CUUKO U MAUKama
Ha ecuuxu Hewa. ,,Yoeex 3asucu om 3emama, 3emama om — Hebemo (Kocmoca), Hebemo
om — 0ao, a dao — camo om cebe cu. ,, J/lao* ce onpedensi KaAMo 3aKOHOMEPHOCH OM
PEOYBAHEMO HA CUTUME ,, UH — SIH "

Om 3Hamenumus mpakmam Ha kumatickama mucwvi VI-V 6. npeou H.e. ,,Jlao 0 03un*":
,,J1ao e nycmo, Ho Heusuepnaemo 8 ceoemo npuiodicerue. 1 IpegbnivuyeHusma Ha HeaUOU-
Momo ca beskpatinu. [/lao] — ca Hati-Ovabokume nopmu Ha posxcoecmseomo. [To] cvuye-
cmeyesa [6euHo] no0oOHO Ha OE3KPALIHA HULUKA U He208ume OetiCmeUs Ca Heusuepnaemi...
Hao nsama mano. [{ao e wvemmo u Heonpedenumo. Bvnpexu mosa 8 necosama Mvnusocm u
HeonpeoeneHocm ca ckpumu Heugama. To e 0v100Ko U mvMHo. Bvnpeku moea 6 Hecosama
OBIOOUUHA U MBMHUHA CA CKpUMU Hati-purume wacmuyu. Tezu Hati-¢punu yacmuyu npu-
medxcasam 6 cebe Cu 8UCUIAmMa OelcmeumenHOCH U 00CMOo8epHOCHL... Benukomo —mo e 6
beskpatiHo osudicenue. Hamupauo ce 8 6e3Kpatino 08udicenue 1 Hedocmueauio npeoend.
He oocmueatiku npedena, mo ce epvuga [Kom c6os usmouHuk]. bnazodapenue na moeaa,
8CUUKU Hewya ce paxcoam Oe3 0a npekvesam [ceos pvem... [lao e ckpumo [om Hac]... [lao
paskcoa eoHo, eoHo pasicoa 08e, 08e paxcoam mpu, a Mpu paxcoam 6CUYKU CbUlecmad.
Bcuuku cowecmea Hocam 6 cebe cu UH U siH, USNBIHEHU C YU U Cb30A8aUU XAPMOHUAMA...
Ha ce cnedsa cusnuemo [0ao], da ce nocmuza ne206usim 0vaboK cmuchwiL...  (3abenedic-
Ka: 3HAKa UH-51H — CUMBOTUZUPA Cb3UOAMETHOMO eOUHCMBO HA NPOMUBONOOMNC-
Hocmume b8 Bcenenama. Cumeonvm ce uso0opasisa 6v6 ghopmama Ha Kpve, pasz-
0elleH € 8bIIHOOOPA3HA TUHUA HA 08€ NONOBUHU — MbMHA U CBENIA, 8b8 BCSKA, OM
KOUmMo, CUMEMPUUHO € PA3NON0NCEHA N0 eOHA MOYKA (C6emiama Ha MvMHUsL GIOH,
muMHa Ha ceemaust pon). HH, coenacro opeerume KUMACKU 8b3PeHUs. 03HAYABA
,, ipomeHaueocm ", a sin — ,, a6Hocm, Heusmernocm ‘. B UBKOHHA ©U3UKA AJI-
JIATPA ce nosicnssa, ue usMeH4UuBOCMma e Ka4ecmaso Ha (haHmomHume 4acmudku
Ilo, a senocmma, HeusmMeHHOCMmMa Ha — peanrHume (cmayuorapru) yacmuunu 11o)

U3 mpaxmama ,, Xyaiinan-03v ““: ,, /lao... ce coemecmssa ¢ bezgpopmernomo. Jeudicu ce
NOO00OHO UBMOYHUK, 0ClCEa NOCPeOCMEOM KIoYd... 3acmasa medicdy Hebemo u 3e-
MAMA U UNBABA YATIOMO NPOCMPAHCMEO... Onvea yemupu 6vacema, Kpue 8 yCmama
cu un-an. (3a0enedcka: ,,Kpue 8 ycmama cu uH-sn " - gudcme 6 kHuea ,, Anna-
mPa " ungpopmayusma za mouxama na npecuuane na 72-mo u I-eomo uzmepe-
HUSL, 30 OPEBHUSL CUMBOI HA BCELEHAMA — 3MUSMA, Xanewja c6osima onawika, a
CbWO MAKa 3a croxicemume om 0020HCKAMa MUmono2us, paskazeawa, ye 60z
MBOpUL c8ema om yCmama Ha 3Mus)

Jlumepamypa: Hosa ¢punocopcra enyuxioneous. B uemupu moma. / Un-m ¢unocogpus PAH.
Hayuno-peo. cveem: Cmenun B.C., I'ycetinoé A.A., Cemueun I. FO.- M.: Mucwn, 2010, m. IV;
Qunocogcku enyuxnoneouvecku peunux / ped.-cocm. I'yockuiit E.®. [u op.]. - M.: HH®PA-M,
2006, Kumaiicka ¢unocogpus. Enyuknoneouuecku peunuk/enag. ped. Tumapenxo M.JI. - M.:
Mucwvn, 1994; Au JJorcy. Jledsw, [locyanoss. [lepesoo [lozoneesoii JI.J]., ['n. peo. na usmounama
aum. - M.: Hayka, 1967; In Xun-wiyn. /lao 0v 03un (nep. An Xunwyn). [peenokumaiicka ¢uno-
cogusi 6 2m. - M.: Mucwn, 1972.; A Dictionary of Philosophy of Religion . edited by Charles C.
Taliaferro and Elsa J. Marty. London: The Continuum International Publishing Group, 2010;
The Oxford Handbook of Religion and Science, edited by Philip Clayton and Zachary Simpson.
Oxford University Press, 2006; Sherrill W.A. Heritage of Change: A Background to Chinese
Culture. Taipei. 1972; Wilhelm R. Geschichte der chinesischen Kultur. Miinchen. 1928.




Kocmuueckuam cumeon é npedauecmeono u mvkavecmeomo. Cumeonume
HA MBKAYeCmeomo U npedavecmeomo ca UMa CaKkpaieH CMUCHI 34 MHO2O Ha-
poou. J1o Oen-OHewieH ca ce CoXPaHUiu MHONCECB0 UHMEPECHU OPEeBHU CEEOCHUS.
Hanpumep, apabckama oyma J s (nul), osnauasauja opesen pvuen mvkaveH cmam
(IIpasovewbina niocka pamka, Ha Kosimo ¢a ONbHAmu 0ee HUWKY 00paszyeaujil peutent-
Ka). 3Haetiku KaKeo cakpanHo 3HaueHue 3a OPeHUme Hapoou € UMAL CUMBOILA 34 MbKA-
YeCmeomo (a Cvlo MAaKa U Ha npedeHemo), Modice 0a bvoe pazopana acoyuamueHama
BDPB3KA HA MO3U CUMBOIL U KOCMONOSUYHUME KOHYENnyul, KOumo Hocu 6 cebe cu. Kon-
KPEnHo, bpXy NpUMEpPa ¢ PoYHUsl MbKAYeH CMAaK ce e 00SICHABAL UHCIPYMEHMA 3a
cvmeopenue Ha Beerenama, Ha Kotumo Co3u0amenrHomo 604Cecmso e mvuano On Hull-
Kul, GIAUMANO 3HAYU, OM MAX CLbCMOAUWU Ce 8 IBKAHMA HA MUPO30AHUECTNO, ONPeOeNsiii-
KU HO MO3U HAYUH JHCUBOMA U CbOOAMA HA BCULKU HeWd, 8 MOBA YUCIO U HA YoeeKa. A ¢
npoyecume Ha npedere (npoyeca Ha HAOTBLICHO NPUOBPNEAHE U CRUPATHO YCYKEAHe
C NOMOWMA HA 6PEMeHO HA Npelcoama ¢ yel NOyHaeaHemo Ha HenpeKbCHAma,
30pasa HUWIKa) ce e 0DCHABAL NPoYecd HA Cb3UOAHUe HA BCUYKU HEWd 8 JCUBOMA
Ha Beenenama. Cnupanosuonomo 3agopmane Ha 8PEmMeHOmo CUMBOIUZUPATO 08U~
JiceHuemo Ha Beenenama, 3a6ecama, npes Kosimo ce nosies8a ceema 6 C80sma unio-
30pHa ceemuuna (3a0e1exdcKa. HUBOMO HA e300CMUYecKama peutemxa). JJymama
,, 8DEMeHo *“ e poOcmeeHo Ha OpesHouHOULicCKama oyma ,,vartanam“ — “3agvpmane,
JIHONeeHe, 08udiceHUe Hazao u Hanpeo .

Ipeoauecmeomo buno ampudbym na Benuxama Matika, a coujo maka ua ,, iynnume
b02UHU (Kamo npasuio, MexHusL OMIUYUMENEeH 3HAK ce A6516d ,, aliam " — norymecey
C pocuema HAco4eHU Haz2ope) U MbKa4yecKume Ciodicemu 8 KOCMU4ecKama Mumo-
Jl02Usl HA MHO20 Hapoou no ceema. Hanpumep, 8 U3MouHO ClaeésHcKama Mumoino-
2Usi NOKPOBUMENKAMA HA JHCEHCKOMO HA4ano0, cbobama, niodopoouemo, 600ama,
npeodeHemo 1 MmvKkaiecmeomo (Hapuiana owje kamo Benuxa Hesuouma npedauxa
Ha ceema) buna boeunsi Maxow (Moxow), yutimo ampubym ce 1656a poea Ha U30-
ounuemo, norymeceya ¢ poeiema Hacovenu Haeope. Kamo ysno, mpsabsa oa omoe-
JIeIHCUM, Ye USMOUHUME CIABIHU OUfe 8 OOXPUCMUSHCKUS NEPUOO CA NPUMENCABATU
VHUKATHU OPeBHU 3HAHUSL 34 MUPO30AHUEMO U YO8eKa, 3HAyuUme u cumeonume. Bcuy-
KO M06a 3a1e2HAN0 U 8 MAXHAMA KYAMYPd, U b8 GAPEAHUANA U 8 APXUMEKMYpa-
ma Ha CIABAHCKUMe Xpamose u Kanuwa (3a0eexcka. suxcme noOpoOHO 8 KHued
., AmnamPa*). Ipedcmasume um 3a 6b3HuUK6aHeMo Ha ceema GUIU KAMO 3a NPoYec
auanozuder ¢ u3pabomKama Ha HUWKA Wil NIAmuo. ceema ce ,, C8Uua *, Kamo Huul-
Ka, ,,OnIuma ce ", Kamo 0CHO8a 3a MbKAHMA U ce ,,mvye ", Kamo niamHuo. 3a mosa
KAaK Ca ce YHUWONCABanu me3u OpesHu 3HAHUSL, KaK ce € Hampaneai U NOIUMU3Upal
HOBUSL JICpeYecKU MUpo2ied, Modicem 0a cbOUuM no akma, we umemo Ha covulama
opesna Maxow éeue ¢ XII-XIV 6. enuzano npaxmuuecku 668 CUUKU NOYUEHUsL NPO-
Mue e3uyecmeomo.

Maxow buna 3nauuma OO2UHs OM NPABOCIAGHUS. NAHIMEOH, KOSIMO OUNA eOHA Om ce-
Oemme 2nasnu 6ocoge. Mnmepecro e 3nauenuemo ua Hetinomo ume — ,, Maxowt ', no-
mouHo ,, Ma-xow . Emumonozusima na masu Oyma e c8bp3aH ¢ KOpeHd, oluyemso-
pasawy ,,npedeHemo ‘. B canckpum uma makasa oyma ,,moxwia‘ (moksa), xosmo
03HauABA ,,0c80002iCOeHUe *, KOEMO U OHEC ce U3N0N36a 8 UHOUICKAMA (uiocoqhus u
penueust 8 Ka4ecmeomo Cu Ha ROHsMue 3a OYX08HO 0c8oboicoenue. B umemo Ma-xow,
UMaliKy npeosud Ovibokama uHooesponelcka evspacm na oymama Ma, navanomo
Ha oymama o3uavasa ,,Maiika“ (Benuxama Maiika, nopascoawa ceema, boeunama
Ha cvobama). A dymama ,,kous"* 8 CMAPOCIABIHCKUS O3HAUABATO - ,, NIIeMeH Kol ",
niemeHa WetiHa 3a CHonose (uzsecmuu om epememo Ha eneonuma — IV-I11 xun. npe-
ou H.e.), niemen cvo 3a 3vpHo. [lpu mosa crosocvuemanuemo ,, Mot scpebuil“ (8 no-
HAMUemo ,,Mosi yuacm®, ,,Mosi cv00a‘’) 03Hauasano ,, Moama weliHa om cHonose ",
,, MOSIMA KOWHUYA CbC 3bPHO . A aKo 63emem noo GHUMAHUe OPe6HAMA acoyUamueHa
CUMBONIUKA HA Me3U NPeOMEemU U PACMEnUsl, C8bP3AHU ¢ 0DSICHEHUEMO Ha npoyecume
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B.A.Pubaxos ,, E3uue-
Ccmeomo Ha OpesHume
cnasanu”, 1981

GODDESSES
& HEROINES

., Enyuxnoneous
Ha boeunume
u I'epounume “
(«Encyclopedia
of Goddesses and
Heroinesy; 2014)

Mapusi I'ymoymac ,, L{u-
suauzayuama Ha Benu-
kama boeuns: Ceema
na /pesna Eepona *“,
1991

HA MUPO3OAHUEMO, MO UMATO HEMAMEPUATHO 3HAYEHUE, HANPUMED, U3Pasd ,, MOsima
KOUHUYA CbC 3bPHO *“ HOCENO CMUCHIA ,, MOEMO OYXO8HO 000pO *, ,, MOEmo OYXO6HO
On1azo . 3opHOMO 6 MUMONIOSUAIMA HA HAPOOUME NO C8EMA — MOBA € eOUH 0Nl HAll-
OpesHUme CUMBONU HA 3aPANCOAHEMO U YIMBbPHCOABAHEMO 8 Y0BeKA HA OYXOBHUsL
ACUBOM, KBOENMO 34 GUCUUU YEHHOCU Ce NPUEMATU OOCHIUNCEHUENO HA HEMAMePUATHU
Onaza, OYX06HO CH3PABAHE U YCHELPUICHCINBAHE 6 MeYeHUe HA YETUsl HCUBOM,; MOeC 3a-
PadtCOaHemo Ha 8euHuUst OYXOBEH JHCUBOM 8 KPAMKUSL CDOK HA CbUeCmayane Ha 0DBUBKA-
ma — msnomo. TeKMO 3a MOBA UBHAUATHAMA NPeOCmasa 3a GOSUHIMA, NOKPOBUMETKA HA
nwaHume Koutose, kamo Matika na ucmunckomo wacmue (0c800O0NCOEHUE), UMATO CbECEM
Opy20 3HaueHue, C8bP3AHO C HEMAMEPUATHUME YEHHOCTU HA Y0BeKd.

Jlumepamypa: Anuuxos, E.B. E3uue-
cmeomo u Jpesnama Pyc. — CII6.:
Tun. M.-M. Cmacronesuy, 1914, bezy-
nog FO.K. Hcmopusma na Pycus é nem
moma: Om Hati-OpesHu epemena 00
Onee Bewuii (Tom 1). M.: [Tonumexnu-
kxa, 2006, Pubakoé b .A . E3uuecmeéo
na /Ipesnama Pyc. — M.: Cogus, I'enu-
oc, 2001; Pubakoe b.A. E3uuecmeomo
Ha Opesnume ciaesnu. — M.: Hayka,
1981; @omunyun A.C. Boocecmeama
Ha Opesnume cnasanu. — Cn6.1995;
Britannica Encyclopedia of World
Religions. Encyclopedia Britannica,
Inc., 2008, Niederle, Lubor. Slovanské
starozitnosti. Praha: Bursik & Kohout,
1916, Gieysztor A. Mitologia Stowian.
Warszawa: Wydawnictwo
Uniwersytetu Warszawskiego, 2006;
Gimbutas, Marija. The Civilization of
the Goddess: The World of Old Europe.
New York: HarperCollins, 1991.

Cxema Ha cnaeaucka weesuya u306pa3;16au¢a 60-

eunsi Maxout. B MHO20 OpesHU KOCMONO2UdHU

Mumose Ha Hapooume no ceema
€ NOCOYeHO, ue NIEMeHemo ce U3BbPUBALO UMEHHO 0Nl JCCHCKA Oo2uHs (3A0eNedcKa:
VKA36aW0 CUNAMA HA Aama) kamo akm Ha KOCMUYECKOMO Cb3UOAHUE, HeNPEeKbCHAM
npoyec, 8 Koumo npexoonume CoOUMuUs OTUYEMEOPABAUU — HULUKAMA Ce GNAUMATU 6b8
6EUHO NPOMEHAWAMA Ce WAPKA HA Heu3MeHHama ochoéa. Ilpu moea ocnoeama Ha mvKau-
ma (Hanpeunume HUWKYU GbPEAUU YCNOPEOHO HA PAMKAMA)CIYIHCENa KAMO CUMBOT HA He-
UZMEHHOMO U ROCMOSIHHOMO, KOEMO CheOUHABA 6CUMKY HUSa Ha Beenenama (3abenexcka:
BUDICTE €300CMUYeCKama peuemia, peainume (cmayuonaphu) yacmuuxu 11o).
A evmvKa (6epmuKaTHume HUWKY HA MHKAHMA, PA3NoNoNceny NEPREHOUK)IIAPHO HA OC-
HOBHUMe HULUKU NPERTUMALIKU ce ¢ MSX) CUMBOTUSUPATIU NPEXOOHOMO U HENOCMOSHHOMO,
KONIUYECMBEHOMO, RPUPOOAma b6 6PEMEmo U NPOCMPARCMEOmo (3A0eN1eANCKA: BUICTE
ganmomnume yacmuuru I1o). Ocnosama u semvka 06pazyeam Kpwcm.
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H3zobpasicenue 2. Jlpesen pvuen muvKayen cmau
(NpasovewbIHa NIOCKA PamMKd, HA KOSIMO ONbeam Hsobpasicenue 3

06e HUWKU 00pa3yeauu peuemra). Ocnosa (1) u evmovk (2).




Tlpakmuuecku ecuuku 602uHU HA
Cvobama u Bpememo ¢ mumono-
2USIMA HA HAPoOOUme no ceema ce
saeasam npeoauxku u mvkauku. Ha
OHeweH 0eH ca ce CoXPAHUTU PAZTUYHU
cB8edeHUs, 0opedu, mpaouyuu U cKaza-
HUSL CBbP3AHU C MOBA, HANPUMED Kamo
cecmpume na Howma u /lenss mvram
NasHCUHAMa HAa 8pememo, Npocmpan-
CmeeHo — @pemesama MbKaH HA KOC-
Monozudeckomo meopetue. Ho uma u
docma no-opeeru ceedenus. Hanpumep,
6 /lpesen Ecunem nouumanu Oo2unama
Heuim xamo nvpeonauannama 0o2ums
Ha Hebemo, MbOPOCIING U MbKAYeCmE0-
MO, 01 KOSIMO NPOURIAZBIL U 3aCUsii 602a
Ha civHyemo. CvenacHo mumoseme, 6
HAuaIomo Ha epeMeHama ms HAOAHA-
J1a 8peMeno Ha C80si MbKAYEH CMAaH U
UBIMBKANIA C8ema HA NbPEUYHUME G00U,
BMBKANA BCUYKU JICUBU CHUYecmed, 6
mosa uucio mvxceme u xcenume. OOux-
noseno (Hem, Hum) buna obosnauasa-
Ha cbe crneonume iepo2nughu.

SR

Tvpeuam tiepoenugh os3nauasa Hetinomo ume (KopeHvm ,,nt ), 6mopus tepo2nug yKazea Ha
HElHUs1 CUMBOJI, PA3NONOJICEH HA 21A8AMa, a mpemus uepocnug osnavasa ,,60euns ‘. Unme-
pecHo e, ue Kopena Ha umemo Hetim e cevpsan ¢ KopeHa Ha dymama osHavasawa ,,moua
(ntt) 2X50A mosu Kopen ce 5166a Kopera Ha oymama ,, oumue *“. Ecunmsnume cevpssanu Heiim
¢ bocuHAmAa Ha NvpeUYHamMa nycmuHs (nepeuuHume 6oou) — Hyn. imemo Hetim cvuo maxa
6 c60s1 Kopen e cevp3ario ¢ dymama 6oda (nt) "X / Q/\MMA— € MOBA ce YKA36a U HA 8Pb3KAMA
na Heum u bocunsima na nvpeuunume 8oou, B eoun om mumoegeme 3a Heiim ce 2o6opu
Kamo 3a masu, koamo ,, Oceemuna NopeUUHOMOo auye " uil ,,0C8emula NbPEUYHAMA
auyesa nogvpxrnocm . Ilnymapx u Ilnamon nuwam creonomo 3a boecuns Heum: ,,O
senuxa Matixo, uuemo podcoecmao e nenocmudicumo. O 602uHbO MAAOA, 8eIUKA, YUl-
emo noKpueao He modce 0a bwoe ceanerno! O, omxkpuil cosima 3asecd, CbKPOBeHd,
Mbll KAMO He ca MU HYHCHU Nbmuwd, 3a 0a é13a npu meob. Heu ce, npuemu mosama
oywa u s 3auumu ¢ meoume puvye .

Hszobpaoicenue 4. JKena mwvkauka mpyoewa ce
8bPXY OpeseH MbKaA4eH CMAH.

Jlumepamypa: Budge, Wallis E.A. The Gods of the Egyptians: Volume 1. New York: Dover Publications,
Inc., 1969; Hart, G. The Routledge Dictionary of Egyptian Gods and Goddesses. London: Routledge &
Kegan, 2012; Byrnes, A. The goddess Neith in the Early Dynastic period. Egyptological, 2013; Mallet D.
Le culte de Neit a Sais. Paris, 1888.

Cesepna Amepuxa u Mezoamepuxa. Ananocuyna Kapmuna ce Hab00A8a u Ha opyau-
me KOHMUHEeHMU, HAMUPAwU ce Ha XWisiou Kuiomempu om dadenume mecma. Hanpumep 6
Cesepna Amepuka y mecmuume sHcumenu Ha Anacka (UHouaHyume om cesepo-amaoacka
EMHONUHSBUCUYHA 2pYNa) uma mum 3a bocunama Amcenmma (Atsentma). Toti pazxazea 3a
moea, ue Amcenmma omeopuna ceoume ouu ¢ nycmusi cesm. Cied mosa usmvkaia niani-
HO om yvpmsua OpedbHoyeemna bpbosKa (npu C1assAHUNE MPECAma Om CeMeicImeomo

Kynmypama sunua, VI-V
XUil. npeou H.e., HCeHCKa
mepaxomena guzypka

L 7 S
Kpuya Ha bocunama
Heiim. Xpam 6 /lendepa

(Eeunem) I 6. npeou n.e. - 1

Tvpyus. Kencka enunena
dueypra, 700 e npeou n.e.
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Buvpooeku — usan-uaii) u 2o HamezHana, YUKCUPALIKU 20 NO BbPXOGeme HA ceelye-

Hume niaHuru. A cned moea 3anoynana oa nee. M maka 6uio 0adeno Hauaiomo Ha
muposdanuemo. umepecnomo e, ue 6bpoosKama e 0080IHO pasnpoCmMpanena mpe-

6a, 6 MOBA YUCTO U 8 ANACKa, YUUMO YEemoge ca NOCMPOEHYU NO YemEbPMUm niaH.
Jonnust u 3a6pv3 e yemupucmeneH u ¢ 6pememo ce MpaHchopmupa 6 Ovbiea YemupucmeHHa
KYMUILIKa, Kosimo ce pasmeapsi Ha 4 cmpauu u u3nycka MHOMCECMBO CeMeHd, KOUmo ¢ no-
Mowma Ha ceoume Ol GLACUHKU UMAN CHOCOOHOCIIMA Od Ce Pasnuman Ha 201emMu pas-
cmosaHusA. 3Haetiku me3u noOpoOHOCIU e pazdupaemo 3auo UMEHHO Moea pacmenue e OU1o
UBNON36AHO 30 ONUCAHUE HA KOCMOTO2UYeCKume KoHyenyuu (3abenedcka: npu opyeume
Hapoou no ceema Cvbujecmeyeana acoyuayusma, 4e Beenenama npeocmaensiga niocka
UeMUPUBLSHAHA TYXAA, d 2Acd, NbPEOMO CLO60, NPOUSHECEHUS 36VK Ce ACOYUUPAT C
ITvpeuunus 36yx).

B rocmuueckama mumonoeus na unouanyume om ILlenmpanna Amepuxa eona om Hai-
OpesHUme no €805t NPOU3X00 Ce 65164 OOSUHAMA MALIKA, CHb30AMENIKAMA HA c6ema, O02UHs-
ma Ha nioo0opoouemo u oyxosHama yucmoma. (Medicdy opyeomo, npu noseuemo niemena,
nanpumep om FOoicna Amepuka 00 uosanemo Ha egponetickume 3a80e6amelii npeoonaoa-
san mampuapxama). C yeenuuasanemo Ha Yuciomo Ha COYUATHUME MEXHON02UL U MAXHO-
MO YCIONCHABAHE MA3U COUHHA Bo2UHs cmasa npapooumen Ha nanmeona. Tlossasam ce
bocunume Ha JyHama, Ovacoa, yapesuyama u m.H. Unumepecen e u gpaxma, e npu Hakou
om niemenama 00 ce2a ca ce 3andsuii OPesHUMe elemMeHmuy U ampubymurka Ha 602uHs-
ma cemeopuna ceema. Jlpexu ¢ peuemvuHuL WapKy, NiemKa, a Cobo ONPeoeieHi 3HaYY, 8
MOBa YUCIO U KPbe, PAGHOCMpPAneH Kpbem, snayume AniamPa u annam (3abenescka, no-
noopobdHO 3a dadeHume 3Hayu sudxcme 6 knuea ,, AnnamPa )
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JKencku 6oocecmsa na aymexkume:

(1) — Yanuuymnuxye — 602uHssma Ha npsicHama
6004, e3epama, MoOpemama u pexkume, Maika
Cenyon-Mumuwikoa (36e30ume Ha cegepHama
yacm na Hebemo). (2) — Tonanyun (,, Hawama
Matika ) - 6o2UHAMAa MauKa, NepcoHUPUKayUsL
Ha semsma u ayHHomo booicecmso. (3) — Tocu
(,, Hawama baba*), neiinume ampubymu ce
ABA6ANU NPeOMemume, HeoOX0OUMU 3d npede-
Hemo u mvkauecmeomo. (4,5) — Boeunsima na
nio0opoduemo Thaconmeomi — eOHO Om HAll-
Opesrume 6odxcecmea na Mezoamepuka, npuyuciasa ce KoM ,,60eunsima ¢ kocume . Ay-
meKume, 8eposimHO 3aUMCMEANU HetiHus Kyam om xyacmexume. Omaudumentu 3Hayy Ha
OOUHANA — HOCOBUSL ampudym 6b8 U0 HA Mecey U ampudyma om nepa u npeniemen ¢
napue npexcoad u 08e 6pemena Ha 21asama.

B namepenume apxeonozuuecku apmegpaxmu mouHo ce npocneossd, KaK ce e Cryy-
8A1A CMAHAMA HA OPEGHUME HCEHCKU OO2UHU C MBICKU 00206€, 8bL3HUKEAHEMO HA




aHcpeuecmeomo, OCK6EPHABAHemMO HA cmapume bodicecmea u Hueeiupanemo Ha
mexHume Cb3u0amenHu (pynkuuu, NOOMSIHAMA HA 3Hayume. Cpa36umuem0 HA
NONUMUYECKAMA GIIACIT Ce NOs88am Oodcecmeama Ha elacmma, ynpasHuyume
u ()uHacmuume, MACOo60 ce U3sbpuLeam Y06eulKU HcepmeonpuHoueHusl Ha bo20-
eeme, yHuuiosrcaeam ce ()peeﬂume ()yxoeuu OCHOBU U 3HAHUA.

Jlumepamypa: Enyuxnoneouuecku peunux @.A. bpoxeays u U.A. E¢pon. - CI16.: bpoxeays-Egpon,

1890-1907; ®acmep M.P. Emumonocuuecku peunux Ha pyckus e3uk. - M.: [Ipoepec, 1964-1973; Ceemogra
ucmopus. Enyuxioneous/ peo. benascku A., Jlazapesuu JI., Moneaiim A., JIype H. ITonmascku M.- M., 1956-
1965; Yosexvm u obwecmeomo: Kynmyponoeus. Peunuk-cnpasounux/ peo. [lmomnen O. M. - Pocmos-
Ha-Lon: Denuxc, 1996, Mumose na napooume no ceéema. 2 m. In. peoakmop C.A. Toxapes. M.,1988;
Tresidder, Jack. The Complete Dictionary of Symbols. San Francisco: Chronicle Books, 2005; Teit, James
A. Tahltan Tales. Journal of American Folklore. London: Forgotten Books, 1919, Monaghan Patricia.
Encyclopedia of Goddesses and Heroines. New World Library, 2014, Cano, Jesus Arango. Mitologia en
América precolombina: México-aztecas, Bogota: Colombia-chibchas, Perii-incas, Plaza y Janes Editores
Colombia,1989; Coulter C. R., Turner P. Encyclopedia of Ancient Deities. London: Routledge, 2013;
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E3O00CMMYECKA KJIETKA !

— OCHOBHAaTa W Hali-MaJIka ChCTaBHA
4acT B KOHCTPYKIHUSATA Ha €300CMHUYe-
ckara penietka. B TpeToro usmepenue
nMma (opmara Ha KyO, YMHTO CTpaHU
ca Taka HapEUYCHUTE €300CMHYECKHU
MeMmOpanu. B meHThpa Ha KieTkaTa
MOCTOSIHHO C€ HaMHpa, HEM3MEHHaTa,
crauvoHapHa yactuuka [lo. Ilpes e3o-
OCMHYECKaTa KJeTKa MOTar Jia peMHu-
HaBaT JBIDKCIIUTE CE CIUPATOBUIHO
¢antomun yactudku Ilo, OoT KOUTO
ca CBhCTaBEeHW BCHYKH €JIEMEHTapHU
YaCTULM, HM3TPAXKJIAIMN MaTepUATHUS
cBiAT. B e300cMmuueckara kieTka mpo-
W3TUYa BAXHUS MPOLIEC HA YACTUYHO
npepasnpesesieHue Ha eHeprusara u
nHpopManusATa (peasHaTa YacTHYKa
ITo oTHema "acT OT eHeprusita u CHEeMa
nHpopMaMsATa OT MHUHABaIlaTa Ipe3
kieTkara (anTomHa yactuuka Ilo), a
CBIIO TaKa BCEBB3MOXXHU COBCHIN HA
nBe ¢paHTOMHHM YacTH4KHU [1o, mponusTu-
Yaly IoJ Bb3/IeUCTBUETO Ha peaTHaTa
(crammmonapna ) wactuuka [lo. Becuako
TOBa TMPeaonpeacsis MO-HATaThITHOTO
pa3BuTHE, TIpeoOpa3yBaHEe WM YHH-
nI0’KaBaHe Ha MarepusTa, KOSITO € W3-
rpageHa ot ¢aHTtoMHH yacTtnuku Ilo.

IIpoueca Ha cOTBCHK HaA ABE (PAaHTOM-
HU 4dacTuuyku Ilo B e3oocmuyeckara
KJIETKa € MHOro MHTepeceH. Hampu-
Mep BBB BHUJHUMHS CBST TO3U INPOLIEC
ce nHaOmomaBa B cOTBCHKAa Ha JBE
eneMeHTapHu yactunu. Kak 3amodBa
TO3W MPOIEC HA HUBOTO HA €300CMU-
yeckara pemerka? Ilponeca 3amouBa

H3zo0padsicenue 5. Cxema Ha e3oocmuyeckama
Kknemka (1- eoocmuuecka membpana (cmpa-

Hume na kyba), 2- peanna ywacmuuxa I1o).

WMEHHO OT ITbpBaTa (m1aBHa) (paHTOM-
Ha 4dacthuka [lo Ha Bcsika OT JBeTe
eneMeHTapHu dacTUmd. COTBCHKBT
Ha JBEeTE INIaBHU ()aHTOMHH YaCTHYKHU
[To BUHArm ce OChIIECTBSBA MOJ KOH-
TpoJia M BB3JACHCTBUETO Ha peajHara
(crammmonapna) wactmuka I[lo. To3m
MpOILIEC C€ CHIIPOBOXKIA OT OTJEIISTHE-
TO Ha TOJIIMO KOJHMYECTBO EHEprusi,
4acT OT KOSITO C€ M33eMBa OT peajHa-
Ta yactuuka Ilo m ce mpepasmnpenerns
KbM CHCTEMaTa OT PCaJTHU YaCTHYKHU
[To (centonnoro mone). Tps6Ba na
ce OTOCNeKHM, Y€ GCUUKU CLed8auu
danmomnu vacmuuku Ilo, erusawu 6
cvbemasa Ha OadeHama elemMeHmap-
Ha yacmuya, HeusMeHHO NpeMuHasam
npe3 me3u e300CMUYecKu MemopaHu,
npe3 Koumo e MUHAa1a maxHama nvped
(enasna) hanmomna uacmuuxa Ilo.
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3HaelKN TOBa, KOETO CE CIIyuBa B He-
BUIUMHSL CBSAT NpU CcOTBCHKA, Ha-
puMep Ha [BE eJIEMEHTapHU 4Ya-
CTHULIM, CTaBa SCHO 3all0 €IHH |
chliM peakuuu (mpu cbOIIOIaBaHe

Ha BBHIIHUTC CAHOTHUITHU yCJ'IOBI/Iﬂ)
HUKOra HC CC€ CJy4dBarT II0O C€IUH U
Cbll HAYMH U B TAX BHHAIW IPUCH-
cTBart HC3HAYUTCIIHU OTKJIOHCHUA.

E300CMHMNYECKA MEMBPAHA

— YHHKaJHa HeEMarepuaiHa CTPYK-
Typa, sBsABalla ce ,,CTpaHUTe Ha
MPOCTPAHCTBEHUS] Ky0 Ha €300CMH-
yeckara KJeTka. Mmenno npes e3o-
ocmuyeckama memopaua (HeuHusm
YyeHmvp) npomuda OCHOBHOMO Oeli-
cmeue, 0apAsaujo ¢ AHCUBOM Ysid-
ma mamepuanina cucmema, — TpoO-
neca Ha E3OOCMO3A. Ha Hesg u e
MPUCHII TaKa HAPEUCHUS ,, NAPAOOKC

«

Ha usmepenusma‘“: 6 mpemomo u3-
MepeHue e300cMuyeckama memopa-
Ha npakmuyecku HamMa Oebelunda,
HO 8 CbWOmOo 8peme peanrHo Cobuje-
cmeyea u HeuHoOmo 8bmMpeutHo npo-
cmpancmeo e Oeskpatino. Mexnay
JIB€ CBHCEAHH €300CMUYCCKH MEM-
OpaHu, HaMHUpAIKd CE Ha €JHA JIU-
HUSA, 6uHacu ce cvonrooasa abco-
JIIOMHO NO 8eIUYUHA PA3CMOsIHUE.

3a HeobsicHumomo (om enednama mouka Ha YO8eKA ¢ MAMePUATUCUYHU
8b3271e0U) 6bMPEUHOMO NPOCMPAHCIBO HA €300CMUYECKAMAa MeMOPAHA, KOO

Om eOHA CMPAaHa 6 MPEemomo uUMepeHue Hama 0eberund, a om opyea HeuHOmo
BLMPEUHO NPOCMPAHCIBO € OE3KPALIHO, 8 OPEGHUME MPAKMAMU CA NUCATU MHO-

20 Hapoou. Tosa besnpedenHomo, e4HO NPOCMPAHCME0, OM KOEmo U08d Meopsauama
cuna (enepeusma, 6 knuea ,,AnnamPa* e usnonzean OpesHuss mepmun ,, cunama Ha An-
aam ) u usHauanHus naax (uHgopmayusma,; 6 kuuea ,,AiamPa* e usnonzean opeeHus
mepmuH ,, niana Ha [lvpeuunus Jlomoc ), ce e napuuarn ,, oyxosen ceam ', ,, ceema, Kvoe-
mo ce pasicoam bocoseme *, ,, usHauanen ", , 6euen ", ,, moea, Koemo e OUlL0 eUHO owe
npeou comeopsisanemo Ha mosu ceésm ‘. Oceen mosa OyX08HUANL CEAN UBHAUATIHO Ce
€ Hapuuas 6 MHOMCeCMEEeHO YUCTo (Hanpumep, ceema Ha 60206eme), Kanmo npeocma-
64 3a HEULO 00COUHABAULO MHOHCECMEOMO (5, COUHCHIBO 8 MHOMICECHBOmMO ), a mame-
puaniHama cucmema — Kamo eOUHUYHA, a1e20PUYHO CPAGHABAHA C ,,KOCMUYECKOMO
msno*, ,,cmopmuomo A3“ (Ezo; om namunckama oyma ,Ego*, —,,A3”). Edsa mHo20
NO-KbCHO C PA3GUMUENO 8 YOBEUKOMO 00WecmE0 Ha UHCIMUMYYUSIMA HA penueusma u
NOMUMUKAMA, KAKMO U HAJLA2AHEMO HA NAMpUapxamd, ca 3ano4Haiu 0a Hapuiam 0yxo6-
HUsL c6sim 6 eOUHCmEeHo Hucio (ceema na boea), a 6 mmooicecmeeno — ceema na mame-
pusma, Cb3u0amenHomo HeHCKO Ha4aio Hapuuaiu 310, d azpeCUsHOMO MbHCKO HAUAI0
— napuuanu 006po. Toecm Jucpeyume u eracMuMaUme YMUUIEHO NPOMEHUNU 3HAYUmMe
om,,+“Hna,,-“u6cuuxo ce 0ObLPHALO NPABO NPOMUBONONONCHO 8 NON3A HA CUCTHEMATNA
Ha mamepuannust pasym. Bve epv3ka ¢ mosa we npusedem Hazneoer npumep.

Cgedenusam 3a yuacmuemo 6 Cbmeopasanemo Ha ceema om 602ose ¢ umena ,, 1o (wiu
Hayannu npucmasku [1o- KM mexuume umena) umano npu napooume om Xagsaume, Xa-
umu, Benuxoencxume ocmposu, Hosa 3enanous, nezasucumo om 3nHauumennume 2eo-
epaghcku pazcmosnus mexcoy msx. Hanpumep, cvenacho opesume KOCMOA02UUHU NPeo-
cmasu Ha abopueenume om paznuunume ocmposu 6 Ilonunesus (cyopecuon Okeanus,
CLCMOMOsIWY ce O MHOICECTNEO MAJKU OCIPOBU 8 YEHMPATHAMA U F0203aNA0OHA 4acm
Ha Tuxusi oxeaw), 6 HAUAIOMO Ha KOcMuyecKusi npoyec ouna ,,Kope“ (nycmomama) u
,Ilo* (koemo ce npesesicoa kamo ,,How ", ,, mvmuuHa “, moecm Hesuoumo). Cnomena-
6a ce, ue 6 Cb30ABAHEMO HA céema ca ywacmeanu maxusa 6oeoge kamo Ye (3eyxka), Ao
(Ceemnunama), Kyne (Pazeumue) u opyeu, 6 mosa uucio u 60206e ¢ 06paza Ha KOpPeH.
B opyau nonunezuiicku meonocuynu KOCMono2uy 8 Kauecmeomo cu Ha npapooument, ¢
KOUMO e C8bP3aHO HAYAI0MO HA KOCMUYECKUs npoyec, ce saeasana deoukama — Amea
(npocmpancmeomo) unu Te-Tymy (usmounuxa).




B eona om naii-OpegHume éepcuu Ha MUuma 3a ComeopeHueno Ha ceema y Maopu — Ko-

perus Hapoo Ha Hosa 3enanous — cougecmaysana oeotikama Paneu (Hebemo) u [lana
(3emama), Jlecenoama enacu, we y Paneu u Ilana ce poounu oeya (cedemoecem cunose

u Ovyepu) — bvoewume Oo2o8e Ha Maopu. /{vico epeme nPedUBABAIU 6 MHBMHOMO U
MACHO NPOCMPAHCIBO MENCOY MeNama Ha NPUMUCHamume eour ¢ opye pooumenu. Haxpas,
nem om msx ce onumanu oa ommaacham Paneu om Ilana, no mexnume ycunus He ce y8eHua-
au ¢ yenex. Ho emo, ue moevuyus wecmu (Tane) onvhan ceos moviy 2pvb, nOOnpsii ce ¢ pvye
Ha Paneu (Hebemo) u ommaacnan ¢ kpakama cu Ilana (3emsama). Hebemo ouno usmiackano
Hazope u 3aKpeneHo Ha yemupu cmuaoa (moko). B Hosa 3enanous mo nocu xapakmepa Ha
Oynma Ha 6ozcoseme - Opams cpewy mexuume pooumenu Paneu u Ilana ¢ nocneosanama
Kagea mexcoy opamsama. (3a0enexicka: 8 maszu KOCMON02ULeCKa KOHYenyusi ca npeoCcmageHu
acoyuamueHume oopaszu Ha: nycmomama, Heguoumama yacmuuka Ilo, a cvwo maxa cee-
Oenust 3a 72-me usmepernus (70 deya u 2 pooumenu), omoensiHemo Ha wecmme UaMepeHus,
00pasysauu MamepuaIHus césm om ocmauanume 66 usMepeHus: 6-momo umepeHue e —
PBKOBOOCWAMA YACH HA CUCIEMAMA HA MAMEPUATHUSL CEM, 8 KOUMO ce 3aKoyued hop-
MUPAHEMO Ha Koe 0d e CbOumue 6b8 8UOUMUSL CESM)).

B nonunesuiickama xocmonozusi 3emsaima eonospemenno ce npomusonocmaesi Ha He-
bemo, CbCMoAUO ce 0 MHONCECHBO C10€6e, U NOO3EMHUSL CEM, C8bP3BAH C MbMHU-
Hama Ha Ilo. Oceen mosa ¢hyHKyuume Ha 2OpHUsL U OOIHUS CEEMO8e 4eCcmo ca ce
cmecsanu. Tosa e xapakmepHo pasoenenue 8 MHO20MO KOCMON02UYHU KOHYENnYUU Ha
PpasnuyHume Hapoou no ceemd, KvOemo 3eMama acouuamueHo OaUlemeopasald
uenusn euoum mamepuanen ceam, Heoemo — neeuoumus ceam, pazoeien om uzme-
peHusma (cnoeseme), a HOO3EMHUS CEAM — C6EMA HA HEGUOUMUME NPOUeCU, RPOU3-
muyauu Ha HUGOMO HA MUKPOKOCMOCA (M06a, KOemo 0uio noo10IceHo Ha paznao
00 HATI-MAJIKOMO CbCMABGHO CHCMOAHUE, CoCHOAHUCHO HA ,,0yX08eme*).

Hsarxoeawinume 3HAHUA, 6 MO6a 4Yucjio U mes3u 6 mumoeseme, Hd OHec 6eye ca 3HAYUMETHO U3-
KPUBEHU, Cb2/IACHO ,,6empoeente Had HO60mo epeme “. 3a mosa ceudemencmeam KOHKpemHu
(j)aKmu: , ,Hpe()cmaeama 3a eounnusi boe — meopeyvm Ha ceema ce nNosA6A6A 3HAYUMENIHOo no-
KbCHO npu stcumenume Ha ocmpoesume 6 Okeanusi: 6v6 6PB3KA CbC 3apa9fcdanem0 HA Kjla-
Co60 p(l36€/l€HM€ U NPOHUKBAHEMO HA XPUCMUAHCIME0OMO, ()peenume mumoee u npe()aﬂuﬂ HA
Tonunesus ce mpancghopmupam u ce npusexncoam 8 CbOmeemcmasue ¢ Hogume 6b321e0u .

Jlumepamypa: Mumoge, npedanus u necenou na Benuxoenckume ocmposu. Ilepesod om pananyicku u
3anaomno esponeticku esuyu. U.K.@edoposa. «Hayxa».M.,1978. - cm.12; Mumose na napooume no cge-
ma. 2 m. . peoakmop C.A. Toxapes. M.,1988. Tom 1I, cmp.319, 320, Te Paneu Xupoa (I1. bak), Mope-
nuasamenu Ha crvhyesus: 663x00 — M., 1959; Best, Elsdon. The Maori as he was: a brief account of Maori

life as it was in pre- European days. Wellington Dominion Museum, 1924; Monberg, Torben. Ta'aroa in
the Creation Myths. Journal of the Polynesian Society, 1956.

Axo eHumamento npoyyum OpesHocpvLyKama aumepamypa (Hau-nonyisapHama u 00Cmv-
NHa), Pa3Ka36awyd 3a CoMEOPEHUEmo Ha ceema, Modice 0d ce omkpue cieonomo. Ilepcoru-
uKrayusMa Ha UHAYATHOMO CHCMOsIHUE HA C8ema, owe npedu Od ce e NOIBUNLO KAKEOMO
U 0a 6uno i 00 8b3HUKEAHEMO Ha noopedenama Bcenena (kocmoca) oun ,,xaoca . Hs-
HAuaIHo oymama ,,xaoc‘ uMana cvecem Opyeo 3HaveHue, Pa3iuiHo om npuemomo OHec.
Jlymama ,,xaoc“ (chaos) 6b3HuKHAIO 0M OpesHOSPLYKOMO ,, xGo¢ " (om ,, yoive ) - ,, pas-
meapsne, 3es, omeapsam ycma ' (2pvy. ,,chainein“ - ,,3es ") u o3nauasanio pazmeapsane Ha
3elinanama 0e30na, usHauanHama nycmoma. /IpesHume 2bpyu HAPUUAIU C XAOC He-
UIMEPUMOMO OE3KPAIHO C6EMOBHO NPOCMPAHCHEO, nypeoHauanina Bcenena, nwvpeo-
HAYATTHUA U3MOYHUK HA JHCUBOMA, OM KOUMO NPOU3Ie3nu 6CUUKU Heua, ,,mosa, bes,
KOemo He Couyecmaysa Huuio opyzo, a mo 6e3 opyzomo cvuiecmeyea. Tosa e uzHauaiHo-
Mo ,, nPed KOCMUYECKO CbCMOosiHUe ', Om KOemo 6b3HUKHAL U 6un noopeden om boe ceema,
Kocmoca. Oceen mosa ca ce CoXpaHu C8e0eHusl, Ue CamMomo NPOHUKEAHe 6 Masu ,,3eeula
0e30Ha “, om KosImo NPOUTU3AM 6CUUKU HeWa, OUTIO CBbP3AHO AeOPULECKU ¢ NPEMUHA-
BAHEMO Npe3 Mblama U MpaKa (3a0enedxicka. anecopusi 3a e300CMULecKama Memopana).
Ocgen moea cmouyume ca CHOMEHABAU, Ye 3d PAIUKA 0N XA0CA — 3eeHe, XA0C — Gelje-
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cmeomo He e npasHo. Xaoc — eewecmeomo, cnopeo msx e CUIHO Pa3peoeHo Beuecmeo,
Koemo ce c2bCmsiéa noo 8b30elicmeuemo Ha 8uxspa u oopasyea Beenenama (3abenedicka:
8UdICIE NO-HAMAMBK 8 OOKIA0A 3a (hanmomnume yacmuuxu 1o u maxuomo cnupanoguo-
HO 08UMCEHUE).

Hsnauannama ungopmayus 3a 8cuyKku mesu a6ieHus U NPoyec, Ha KOUmo ce 0cid-
HAM OpegHume 2vbpyu, mps06a 0a ce mvpcu 6 ceeujeHume 3Hanus Ha Jpesnus M3mox,
me 2u 3aUMCmMeany u npepadomuny 6 CbOmeenmcmaue ¢ mexuume coocmeenu pazou-
panus 3a 0adenume npoyecu. 3a Benuxama [lycmoma (npesedena om cvepemenHume
npesooauu, 3a cviicaienue, Kamo ,,0e3nopsadvuer xaoc ‘) mozam 0a ce Hamepsam cee-
O0eHus, Hanpumep 8 OPeGHOe2UNemcKama, ANOHCKAMA, KUManucKama, noauHe3ulicKa-
ma Mumono2uu 3a cbmeopenuemo Ha ceema. Tasu ungopmayus moosice da ce Hamepu
U 8 CKAHOUHABCKAA, AMEPUKAHCKAMA (NpeoKkorymb08a) u opyeu Mumonocuy Ha Ha-
pooume no ceema.

WW

LU

B mHoorcecmeo OpesHu pvronucu ca ce coxpanunu ceedenus 3a nousmuemo Hon (Null
[Hyn]). To om Opesnu epemena npucvcmea 6 esuyume Ha MHO20 HAPOOU HO CEEMA.
Hanpumep, na canckpum — 3 (Sanya; wiyns), epvyxomo — undev (muoen), ), couyo
MAKa 03HA4ABAULO0 ,, HUWO, Hya ", ramurckomo — nullis (Hynuc), moecm ,,HUKaKv8 *, Ha
e3uKa uopyoa, pasnpocmpaneHt 8 3anaonama uacm Ha Agpuxa, Hou 368y4u kamo odo wiu ofo
u 03Hayasa — ,, nycmoma, Huwo  u m.H. Anenutickama oyma ,,zero * Kakmo u gpernckama
,,Z€ro “', UCNAHCKOMO ,,cero * u CXOOHUme C MAX HA36AHUSA 30 HYIA 8 Opyeume e3uyu emumo-
JI02UHECKU NPOUITU3AM OM apabcKust Koper ,, sifr (<), osnauasawy ,, nycmoma, HUwjo,
omcvyecmeue Ha Kakeomo u 0a ouno . B camus apabcku Hynama u OHec ce 0003Ha4asa ¢
MO3U KOpeH.

B canckpum cvuyecmeyeam ose oymu 3a obosnavasane na Hynama —wiyHs (A3 u bunoy
(f3). Jymama wiyns 0o ceza ce usnonsea 6 esuxa Xunou u o3navaea Hyna. Mnmepecro e, ye
CAMOMO NOHAIMUE WIVHSA Ce ABABA BANCHA PUNOCOPCKA KAMe2opusi HA UHOULICKAMA MUCH]T,
HOceliKu 6 cebe cu ObIOOUUHHUS CMUCHI HA NYCIOMAma, 6akyyma. B 6yousma maxasma,
KoHKpemHo 6 ,,IIpadorcnanapamuma — cympume * (,, Cympume 3a gucuiama mbopocm *),
oymama ,, uiyHs " 03HA4ABA NCUXONOSUHECKO CbCMOSHUE HA YYBCNBO HA NYCMOMA, KOemo
€ noKasamein 3a HaCMvNEaHemo Ha ,,0c6000xcoerueno ** uiu nupsaua. LL[ynsa cowo maka
Modice 0a ce U3NON36d U 8 CMUCHILA HA UCUHCKA NYCMOmdA, c606004.

Hynama ce v3npuemana kamo npusuHama, iexcawia 8 OCHO8AMA HA UIMEHEHUEemo. Moad,
Koemo o0paszyea eeuecmseomo, moed, Koemo modxce 0d ce NOmy4U 8 NOCIMOSHHOMO Npeoo-
pazyeawe (3abenexcka: 6 npoyeca Ha e300cmosa). Ta buna acoyuupana ¢ nvpsudHama ny-
cmoma, Hoceua 8 cebe cu NPUHYUNA HA 3apaxcoane Ha ecuuku Hewa. Onpedensinu Hyama
Kamo abconomHo matiHCmeo, Henocmudxcumus Abconrom, ,, nbp8udHUs MIACHK ", cymama
HA 8CUUKU BbIMONCHOCIU, ,, HULIO ', CbCIMOsIHUE HA OMCHCMBUe ,HA KAK6OMOo U 0d e Md-
mepuaiHo: pasmep, eghekm, maca, obem u m.H. Hanpumep, 6 unoyuzma mynama o3Ha1aea
HenposieeHo, OesnpedeiHo, 8e4Ho, He chyyecmeysane. B Opesnocmma na H3mox camomo
NOHAMUE HA ,, CHUYECMBYBAHUEMO ** ce OMHACSIO KbM BPEMEHHOCIING HA OUMuUemo u Kpa-
MKOBPEMEHHOMO NpedUBAsaHe 8 He2o HA YO8EWKOMO M0, d PA3OUPAHEMO ,, UCHIUHCKU
2HCUBOM * — KoM OYXOBHUSL 65N, KbM CIUBAHEMO HA HOBEKA CbC C80SIMA OYUIa U NPeMUHABA-
Hemo My 6 0yx06Hus césim. Hecryuaiino nynama ce usobpasasana 6v6 U0 Ha NPA3eH Kpve,
Kamo yKazanue 3a OmcbCmeUuemo Ha CMbPMMA U HAIUYUemo Ha aOCOTIOMHUSL HCUBONI,
Hamupauy ce 6bmpe 8 Kpved. M mosa He e eOUHCMEeHUs HaUUH 3a U300pa3asane Ha Hyiamd.

Hanpumep, 6 Meszoamepuka napooume om yusunuzayusma Mau uecmo uzobpazasanu
HYIama Kamo npaseH panam (Makap u 0a ca uzeecmuu 25 paznuunu iepoenudu, 0003Ha-
yasawu NOHAMUEMO HYId, eOUH, OM KOUmMo Npeocmasiasd — 08e Cnupa NPUIuYauu
Ha Oykeama 3). Maume napuuanu wynama ,, tulakal” a aymexume — ,,sintili” (6cuuxo).
B A3us nati-paznpocmparnenomo uzoopasicenue 3a Hyia (cied Kpvea) ouna — moukama.




Hanpumep, 6 apabckama npomonucmenocm modce 0a ce cpeujHe 2OpHUs 3HAK
cyrryn () sSa «mumwuna, cnokolicmeuey), Koumo HanoMua Maixka nyid. B pe-
AUueuo3Ho-gpunocogpckomo yuenue nHa Jpesna UHous — maumpuszma (om caw-
cKpum ,,manmpa‘’ - cucmema, OnIUMaHe, NAANCUHA, MHKAH U Op.) UMA 3HAK
OuHOy (6y1<eafm0 ,,mowca “, mosa nousamue ce MvbIAKYBALO KAMO ,,NEMHO *

, 3bPHO “, ,, UBMOYHUK *, ,, 6a3uc ). A 6 cypusma moukama 4lady «Hykma»)
uepae 8adiCHA poJisi 8 NPEOABAHEMO HA YYUEHUEmO, KAMo ,86bmMpeutHo 3Hanue“.

Jlumepamypa: Emumonozuuecxku peunux na pyckus ezux/ped. Kpunos I'. A. - CII6.: Buxmopus
nitoc,2004; Qurocogcru enyurxioneduuecku peunuk / enas. ped. Uiuuvos JI. @., Teoocees I1.
H., Kosanvos C. M., Ilanose B. I'- M.: Cveemcka enyuxioneous, 1983; @urocous: Enyu-
Kroneduyecku peunux/ enas. ped. Ueuna A.A. - M.: T'apoapuxu, 2004, Hoea ¢urocopcka en-
yuraoneous: 6 4 m./enas. ped. Cmenun B.C. - M.: Mucwvn, 2000-2001. 'pamamuuecku peunux
[Enexmponen pecypc]: www. rbardalzo. narod. ru/text_gram_slovarl. html; Iloavoyicdtns E.
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CEIITOHHO IIOJIE

Ha nuBOTO Ha e300cMHUeEcKaTa pemner-
Ka Bcuuyku yacTuuku [lo, He3aBHUCHMO
OT TOBA, Y€ BCSKA CHIIECTBYBA B CBOSITA
cOOCTBEHa KJIETKa Ca CBbP3aHU C €/IHO
€IMHHO OOII0 CENTOHHO ToJe (3abe-
JledicKa: gudicme OONbIHUMEIHAMA UH-
Gopmayus 3a 0adenomo noie, ONUCAHO
6 kHuz2a ,,AnramPa“ noo mazsanuemo
., ’Kusomuncku Pazym“). CenToHHOTO
nojie 0O0eqNHsSIBA BCUYKU CTAllMOHAPHU
yactuuku [lo B eqHa nsmocTHa cucre-
Ma Ha MaTepHaJIHUS CBST, KOATO W3ITb-
JHsBa (YHKIUSATA HA €IUHEH ,,LIEHTHP
Ha yIpasjieHue B paMkute Ha 6-te (!)
U3MEPEHUs (3abenedicKa: suxicme 8 KHu-
ea ,,AmnamPa“ - |, Bracmma na Kueo-
MUHCKUSL pA3YM € 02PAHUYEeHd camo 8
6-me usmepenus..."). B cenToHHOTO
T0JIe CE CITy4YBa MUTHOBEH HH(OpMAaII-
OHEH KOHTAKT MEXIy pealHuTe (cTalu-
oHapHute) yactuuku [lo. Toect B TOBa
nosie nHGoOpMaIMATa MpeaaBaiia ce oT
enHa peanHa yactuuka [lo kbM apyra
ce IpefaBa MOMEHTAJIHO, HE3aBHCHUMO
Ha KaKBO Pa3CTOSHHE ce HaMUpaT eHa
OT JIpyra B €300CMHYEcKaTa pelieTka.
B ToBa nmone orchcTBa BpeMeETO.

CenToHHOTO TOJIE — TOBa € 0010 YHU-
BEpCaIIHO 10JIe, O1aroapeHue Ha KOeTo
C€ OCBINECTBABAT BCUYKU (PyHIaMeH-
TaJHU B3aUMOJICHCTBUS B MaTepUATTHUS
cBaT. To ce HaMupa B OCHOBAaTa Ha KOe
Jia € sIBIIeHUE, TpoIleC, OOEKT U TEXHU-
Te chcTaBHU. COOCTBEHOTO CEITOHHO

S E/anzmyg F/lwcwag Athens: Pelekanos Books,
JJ &_IJJQ

Mahmiid Abbas Hammiidah.

MoJie € MPUCHII0 KAKTO Ha OOEKTUTE
0T MaKpOKOCMOCa, Taka U Ha 00EKTUTE
0T MHUKpoKocMoca. ToBa e 001110 more,
KOETO I'M 0OeIMHSIBA B CBOSITAa OCHOBA,
TH KaTo peanHara yactuuka [To u dan-
ToMHara yacthuka Ilo ca cbcTaBeHH OT
€JIEMEHTH Ha TOBA I10JI€ — OT CENTOHH.
VIMeHHO TOBa yHUBEPCAIHO MOJIE ONpe-
JIeNS TIOBEACHHUETO Ha CIIOKHHUTE CUCTE-
MH. 3HAHMATA 332 CENTOHHOTO IIOJIE CE
SIBSIBAT KJIIOUOBH 32 pa30UpaHeTo Ha Ma-
TEepUaTHUs CBAT Ha BCUUKU HHUBA B HE-
TOBOTO ChHIIECTBYBaHHE. Te OTroBapsT
Ha TaKMBa BBIIPOCH, KaToO KaKBO € Ipa-
BUTAIUATA, BPEMETO, IPOCTPAHCTBOTO,
MpUpojaTa Ha eNeKTPUYECTBOTO, EJIeK-
TpOMarHeTu3mMa, KakBO HMEHHO Kapa
YyacTHIUTE, OOEKTUTE a4 C€ JABIKAT, Ja
ce OopsAT 3a KUBOTA U Jla B3aMMOJEH-
CTBaT MOMEX]1y CU. 3HaCWKH MPUHIUIIA
Ha paboTa Ha CENTOHHOTO MOJIE, MOXKE
Jia ce pa3bepe Kak MmpoTHya mpoiieca Ha
npenaBaHe Ha MH(popMaIusaTa, HEHHOTO
KOJUPAaHE U JCKOAMPAHE OT PA3IUYHU
CHCTEeMU U T.H. Pazmonaraiiku cbC CcBe-
JIEHUS 32 TOBa KaK (DyHKIIMOHUPAT CeTl-
TOHHHUTE TIOJIeTa Ha Pa3INYHUTE O0EK-
TH, B TOBa YHCJIO ¥ Ha YOBEKa, MOXKE 1a
ce pa3bepe, Kak ce CiIyuBa mpolieca Ha
3apakJaHe Ha MHUCITUTE.

B yHukanHara cTpykTypa Ha CEITOHHO-
TO T0JIC, Hali-MajKa ChCTaBHA YacT CE
SBSIBA CENTOHA (CHBPEMEHHOTO Ha3Ba-
HHe, koeTo ce m3noi3Ba B USKOHHA
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OU3UKA AJUIATPA). Jlymara cen-
TOH € oOpa3yBaHa OT JIaTUHCKara Jyma
»septem”, koeTo o3HayaBa ,,cefaem*. Tou
e O HapeyeH Taka M0 KOJIMYECTBOTO
CHbCTaBHH €JIEMEHTH, OT KOMTO € ChCTa-
BeH. OcBeH TOBa M3XOXKIAWKU OT (UII0-
co(hCKUsl CMUCITIOB KOHTEKCT Ha MOHSATH-
€TO CenToH (Karo yacT oT JKuBOTHHCKUS
pasym) TOil OTpa3siBa B CBOSI CMUCHII
JaTUHCKaTa Tyma ,.septum’ W rpbLKaTta
nyma ,,onyil* (cenr). Jlatunckara gyma
»Septum” o3Ha4aBa ,,JIperpajaa‘“, TbHKa
CTEHa pazjeisilia Koe J1a € MpPOCTpaH-
CTBO Ha OTJICJIHU YacCTH, BbTPEIIHA Tpe-
rpajHa KoHCTpyKius. Kakto ca nmucamu
B JIPEBHOCTTA, €JHO OT INIABHUTE JIEW-
cTBUS Ha JKUBOTHHCKUS pa3yM ce sBsiBa
paszeneHre W HACUTHSBAHE IIOTO Ha
yacTH (,,pasaensii u Bnageit). [‘prikara
ayma .oy (cenT) o3HavyaBa ,,rHUEHE,

THWJIOCTEH , TOECT TIIEHHOCT, pa3pyliie-
HUE, pazliaraie Ha MbPTBOTO, TpaHCOp-
MHUpPaHE Ha MBPTBOTO I0J] Bb3/ACHCTBUE-
TO Ha PAa3IMYHM yCIOBHsI (KOETO UTpae
BaXHAa pOJsl B KpbrOBpara Ha Bellle-
ctBara). CenToHa HE MOXE Jla C€ OTHE-
ce JIOpH M KbM Hail-Majkara Heaeauma
,aacthuka“ Ilo, Thit KaTo TOM ce sBsBa
TOBA, KOETO M3rpakJia camara 4yacTU4Ka
[To (1 peannara u ¢aHTOMHATa), HO HE
ce sBsIBa TakaBa B cBOsiTa ChIIHOCT. Cen-
TOHA € M3rpajicH OT cuiara Ha Ajuiara
3aKpernocTeHa B KyO OT IIECT ,,aHTUIIO-
Jla — OTPaXEHMs - aHTUaJIIaTa, UiIu OT
7 enemeHnTa. B xagecTBOTO CH Ha 00pa-
3€H IPUMEP, MOXKE Ja C€ KaKe, 4e TOBa €
CBOE€OOpa3Ha MUHU MalllMHA, MEXaHU3bM
3a npepaboTka WM TpaHCHOpMAIHs CU-
nara Ha AJiata B aHTHAJUIAT, OT KOETO €
M3IPaJIeH LEeNNs MaTepUaleH CBAT.

L U3 knuea ,, Amnampa“: ,, M owe edurn MHo20 6adicer MoMenm 6 obpasyéanemo

Ha Bcenenama, kotimo dasa pazoupanemo, Kakeo mouro npedcmasisea ms. Cmpe-
Medica Ha cunama Ha Aniam Kem eOunHa noopedera gopma (8 nocoxa kem boea)
3a0a10 osudiceruemo Ha Bcenenama ,,om vmpe Ha 6bH " U 3an0UHANA 0a Ce Pa3il-

pasa no npasunnama cnupana. Taxka ouna 3a0adena GyHKyuama Ha co3uoanuemo. (/1eu-
JICEHUemO ,,0m 8bMpe HA 8bH ** OUye OM BpeMento Ha NALEOTUMA CUMBONIUYHO € OUTO U30-
Opa3ABaHO 6b68 BUO HA NPABUTHA CBACMUKA (,, NPABUTHA ', ,, 0SCHO CIPAHHA ", CBACMUKA),
MOoec 868 U0 HA KPbCHL CbC CCbHAMU HA JIA60 Kpauwd. Ts cumeonuzupa 08UdICeHUemo no
uacosama cmpenka — 8 Nocoka Ha 0sicHo. Medicdy opy2omo 6 npesoo om cancKkpum opes-
HOuHOutickama oyma ,,svastika™ om ,,su” - ,,cevpzaro ¢ 6raeomo*, moecm ,,cy-acmu
- ,, IPEKpacHomo cvugecmsysa ”, ,,6mazo covuwjecmsysare ‘) Ho eonospemento, cve 3asusa-
Hemo Ha Bcenenama 6 nocoka Ha NpasuiHama ceacmuka, cunama Ha Amiam nopoouna u
npomugodeticmeawia cuna. Ilocneonama 3anounana oa 3aeusa Ha ebmpe Bcenenama no
NOCOKAMa HA 0OPAMHAMA CNUPAIA 8 NPOMUBOBeC HA OCHOBHOMO Oeticmeue Ha Ainam -
,, Ol 8bH HA 8bIMpe ", 00EOUHABAUKU MaAmMepusima 8 eounen mamepuaier Pazym un maxa
Hapeuenus (Kusomuncku pasym).llo mosu Hauun 6una 3a0a0eHa GYHKYUAMa Ha paspy-
wienue, npomugoodeticmsue Ha curume Ha Aniam. (/leudicenuemo ,,om 6vH Ha gbmpe "y
Hapooume no c8ema CUMBOIUYECKU Ce U300PA3A8AII0 6b8 U0 HA HENPABUIHA, A2PeCUBHd,
00pamHa ceACMUKA, MOEC 6b8 8UO HA KPLCIM C Kpauuia 3a6umu Ha 0sicho. T cumeonu-
3UPA OBUNCEHUENO 0OPAMHO HA YACOBHUKOBAMA CIMPETKA — OBUJICEHUE HA N15160. B mumo-
JI02UAMA 3apaxcoanemo Ha 0seme npomueodopcmealyu Culu e U300paseHo ¢ noasama Ha
02bHs1L U 800ama)...

... Taka, ue no mosu nauun 6v6 Beenenama 6b3HUKHANU 08¢ NPABO NPOMUBONONONCHU CUTIL
20ISIMAMA CULA, KOSIMO 3a6bpma Beenenama na 6vH, 1 Maakama cuna, Kosmo u npomueo-
Oeticmea evmpe 6 camama Beenena. Cneo nposisama na mesu 0se cunu Beenenama 3azyou-
J1a c80AMA Kb008UOHA (hopma U ce YNIbmMHULA HO MAXHOMO Oelcmaue, moecn CHiecKald
ce e, cmanana MHO20 no-niocka. Tozu momenm e omoensI3an 8 KOCMUYECKUume 1e2eHou Ha
Hapooume noo gopmama Ha pasnykeare Ha C8emo8HOMO sliye U pazoessHemo My Ha 06e
NONOBUHYU, OM KOUMO OUTU CbIMBOPEHU CbOMBEMHO HeDemo U 3eMAmMa, a Mexncoy msx ce
HAMUPAIU 600HUMe NPOCMPAHCmed. B opyeu ciyuau ce 2o6opu 3a moea, ye ocmamvunume
KOMNOHEHMU 01 C8EMOBHOMO SYe CLe0 He2080MO PA30CISIHE Ce PAZUUPUTUL U Ce NPEGD-
pHanu 6v8 Beenenama. B mpemu ciyuau nvk ce cnomenasa 3a paz0ensiHemo Ha ceema Ha
06e CIMUXUuU Wik Ha 08e 6OJHCECMBA C NPAo NPOMUBONONONCHU (YHKYUU, Cb30A6aAHEe HA
HeBUOUMU OBOUKU.




Camume cnupanu ca npeocmasery 8 Mumoseme, Hanpumep ¢ Nbpeama 080UKa 60206e ¢
NPOMUBONONONCHU IYHKYUL (€OHOMO NPUMENCABANO OONHCECMBEHA CHUHOCH, A OPY2OMO
— OEMOHUYH@), OM KOUMo npouziesnu opyaume bodxcecmea. B opye eapuanm na necenoume
— NOTYXOPA — NOIY3MUY (MPU MOBA CLbIUIAMETHUME, ABABAUJIL Ce DOICECNBA HA B0OUME, — C
Xapaxkmepen 3elien yesim Ha menama). B mpemu — nepconasicu, Koumo ebniviyasam peo,
600UMe HA HCUBOMA, NIOOOBUMOCTIMA, CGENMIUHAMA U NPOTNUBONONONCHUME UM — XA0Cd,
CMBPIMIMA, MbMHUHAMA, EOUHUYHO CHUECEO (HANPUMED, CbNACHO APPUKAHCKUME JIe2eH-
Ou — yakaj, Koumo noogicenan oa cmare 20cnodap Ha Beenenama). Taxka 6una uzodpazena
Bcenenama ¢ mumoseme u necenoume na Hapooume no ceema. Ilpocmo 3a cvépemernume
Xopa eeye e uzeybeHo pazoupanemo Ha OyXo8HAMA CIMPAaHA HA 6bIPOCA U BCUUKO € C8E0EHO
00 HUBOMO HA YUCMO MAMEPUATUCIUYHOMO 8b3Npusimue Ha opesnume aeceHou.” (3abe-
JIeACKA: 30 cunama Ha Aiama no-noopooro mooiceme 0a npouememe e kHuea ,, AuiamPa ).

Cmpykmypama Ha cenmona: 6 aumuaiiama (,, dhmunoo — ompagicenue ', ,, QUMY o2ie-
oana“) u 3akpenocmena mexcoy msx acmuya om cuiama Ha Ainama.

B apeBHOCTTa Ta3u CTPyKTypa, ChCTaB-
Ha €IMHUIIA Ha CENITOHHOTO I10JI€, aco-
[IMaTUBHO OWjIa CpaBHsABaHA C IIECT
UMM orienana‘ (ryOuTenHy Havya-
J1a), KOUTO 0Orpakaar CUsICIIUS U3TOY-
HUK (CBEIIITa Ha )KUBHS OT'bH; UCTUHHO-
TO Ha4aso). Te3u orenana U3KPUBSIBAT
OTpa3eHaTa CBETJIMHA M HE Ce sBSIBAT
TaKaBa B CBOSITA CHITHOCT. B npeBHUTE
npeaaHus UICTUHHOTO Hadasio (3akKpe-
MOCTEHaTa cuja Ha Ajuiara) ce cpas-
HSBAJIO C TOpsIiia CBEIl, CIIOMEHABAJIO
ce, ue BeJHara cjeJ KaTo CBeIlTa yrac-
HE, BCHYKO BHIMMO IlI€ M34YE3HE U IIe
ce mpepbpHE B Humo. CBemra — ToBa
€ MOCTOSIHHOTO TOpeHe, oryejaanara —
TOBa € TIOCTOSTHHOTO OTpakeHue. Taka
JIPEBHUTE H3pa3siBajd CBITHOCTTA Ha
IMOCTOSIHHOTO JBIJKEHUE U IEHCTBHE-
TO Ha Ta3u CTPYKTypa — cenrtona. Ot-
paXEHUsATA ca IOBeYe, TC MPHBIMYAT
MoIJIe/Ia Ha YOBEKa, ChCPEIOTOYABANKHI
HErOoBOTO BHHMAaHHE BBPXY MBPTBOTO.
HcThHCKHS H3TOYHHMK Ha JKABOTA 3a
YOBEKa € €JMH, U TOM € CKPHUT HE BbB

BBbHIIHHA CBAT, HUTO B HCIOBOTO TAJIO,
a B Ayuiara. A xaro I4J10 CC pa3Ka3Ba-
JIO, 4€ TOBAa MHOXXCCTBCHO OIJICAAJIHO
OTpaXCHHUEC HAa CAUHHOTO € CBOCO6pa3—
Ha rpaHulia MEKAYy BUIAWMHA W HCBU-
AUMUA CBCTOBC, UCTUHCKATa pCaJIHOCT
U WIKO3usATa, KOATO CaMO CC MACKHpa
KaTo pCaJIHOCT. TbkMO 3a TOBa B ay-
XOBHHUTEC TpaKTaTH Ca Iucajiu, 4€¢ caMo
TO3H, KOMTO HE € IIpUBHP3aH KbM BUAU-
MOTO, paJiec 3a aAyuiara.

[Ton3Bakikyu CbBPEMEHHUTE ACOLIUATUB-
HU CpaBHEHMS, ILIECTTE ,,0TpaKeHUs
— aHTUmona’ - aHTHauIaTa Morar aa
Ce HapekaT CBOEOOpa3sHH MHKPOXOJIO-
rpadcku 00€KTH, KOWTO ChHINECTBYBAT
€IMHCTBEHO OJlarolapeHue Ha HAJINYH-
€TO B TO3M CBAT HA CHWJIaTa Ha AJiaTa
U MPEJCTABISABAT CHIIHOCTTA HA WIIIO-
30pHUSA CBST — CBETa HA MHOXKECTBOTO
NCeBIOKONUsA. B qpeBHUTE TpakTaTu ce
CIIOMEHABa, Y€ IEeIUsl TO3U BPEMEHEH
CBAT C€ SIBSIBA WJIIO3US HA OIVICAATHUTE
MpecHUYallld C€ OTPaKeHUsl, MPUBJINYA-
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I BHUMaHUETO Ha YOBeKa Onaromape-
HUE Ha U3MaMHAarTa peajuCTUYHOCT Ha
ceHkuTe. Beuuko ce sBsBa oTpaxeHue
Ha HEWIO JPYro, CJIEICTBUE M MPUYH-
Ha. ToBa, KO€TO NpUBINMYA [IOBEYE YO-
BEIIKOTO BHUMAaHHE B HETOBHUS KHUBOT:
orjefamHaTa Wrpa Ha MHOXECTBOTO
OTpaXEHUSI HA MAaTEepPHATHUS CBAT WIN
UCTHUHHUSA TYXOBEH U3TOUYHUK — YacT OT
TOBA C€ NPEBPBIIA U TOM.

Bcesika vactmuka Ilo (m peanmnara u
¢aHnTOMHATa) — € CcBOeoOpa3Ha KOH-

Taka, yactuukara Ilo moxke acolmua-
THUBHO JIa C€ CPaBHU ChC CHEXHA TOII-
Ka, ChCTOSIIIA OT MHOXKECTBO CHE)KHH-
Kk (centoHu). B Hali-KOHLEHTpUPAHO
MscTo (camara yactuuka [1o) ce magar
1o 80% OT CENTOHUTE, a HA HEHHOTO
cOOCTBEHO CENTOHHOTO II0JIe, KOETO
s oorpema — g0 20% OT cenToHHTE.
Kato msno ¢anromuara wyactuuka Ilo
(OT KOATO ca W3rpaJIecHu BCHUKH Mare-
pUATTHU YaCTUIIM) MOXKE aCOIMATUBHO
Jla Ce CpaBHH C YIOOCH MEXaHU3bM,
NpeJHa3HaYeH OCHOBHO 3a CbhbXpaHe-

1

2

H3zobpasicenue 6. Cxemamuuen npumep Ha uzobpazenu yacmuuku Ilo, cocmasenu om
Konyenmpayus na cenmonu: 1 — peanna (cmayuonapna) vacmuuxa Ilo; 2 — panmom-

Ha yacmuuxa Ilo.

[EHTPAlUsl Ha CENTOHH U HE TOJISIMO
pa3peneHo COOCTBEHO IOJIe ChINO H3-
rpaJeHo OT CENTOHU. TOECT YacTHUKa-
ta [lo mpencraBisiBa BUCOKA KOHIICH-
Tpalys Ha CENTOHH B MajKa 4acT OT
MPOCTPAHCTBOTO HAa — €300CMHYECKa-
Ta KJIeTKa. 3a mo-100po pazbupaHe Ha
nporeca, 00pa3HO MOXKEM J1a CPaBHUM
yactuukata [lo ¢ armochepHust BUXbp
(TOpHAIOTO), KBACTO CENTOHUTE CE
SIBSIBAT MOJICKYJIUTE Ha Bb3ayxa. ChI1o

HUE U TPAHCIIOPTHPAHE HA BHTPEIIHUS
noteHuuan (eHeprusita u uHGOpManu-
ara). A peannara yactuuka I[lo (kos-
TO TPEACTaBIsABA €IWH OT OCHOBHUTE
€JIEMEHTH Ha €300CMHUYecKara KIeT-
Ka), TpUTEeXaBalla MHOTO IO-TOJsIMa
KOHILIGHTpAIMsl Ha CENTOHM, MOXE [1a
Ce CpaBHHU C yI00CH MEXaHU3bM, MPE/-
Ha3HA4YeH 3a YaCTUYHO Mpepasmpese-
JeHHE Ha BBTPEIIHUS MOTEHIUAT Ha
¢anTomMHara yactuuka [lo.

B panno seduueckama mumonocusi couyecmsyeano nowsmuemo ,masn’ (Ha
canckpum QT . Oykeanno — ,,unosus”), Koemo 6nocieocmeue 61310 6
unoyusma u opyeu penueuu ¢ Mnous. Tosa nowsmue o3Hauasano, npedcmasa 3a
KaKkeomo u 0a Ouno, cvlyecmsysaujo camo no cebe cu, uzevH boea. Cmsamano

ce, we axo boe e nesuoum, HuwWo He e 8 cvbCcmosiHue 0a 6voe U3YLL0 BUOUMO, MblL
Kamo 6 mo3u CIy4Yall Y08eK ce HaMupa noo eévsoeticmeuemo Ha mas. Mamepuannu-
M CEIM — MAsl, CbCMOSIWY Ce OM MHOJCECME0 UNI03UlU, KAPa Y06eKa 0d 6b3npuema u
BUINCOA BCUUKO UBKPUBEHO, 00NLEHEHO 8 IbIAHCTIUBU (POPMU, KOUMO He Ce S86am MaKued
6 ceemaunama na ucmuncka Peannocm (dyxosnus ceam), Mas ckpusa Peannocmma.
Hniosusama 6vb3HUKE6A NOPAOU UBKYUEHUCNO HA YOBEKA C HCELAHUSL OM MO3U CEM, He-
2060MO Hedcenanue 0a nPoHuKHe 6 ucmunckama Peannocm. Bve Beoume mepmunsm
MAsL YKA36aL HA CULAMA, KOSIMO 83UMA CE0EMO HAYALO0 68 MAMEPUATHUS CESM.

Jlumepamypa: Penueus: Enyuxnonedus / cocm. u 06wy. peo. I puyanos A.A., Cununo I B. — Mn.: Knu-
arcer [lom, 2007.




CentoHHOTO ToJIe — TOBa € OCHOBHAaTa
ChCTAaBHA YaCT Ha IsJlaTa MarepuaHa
Bcenena. ToBa none e Hascaxbae. To
o0pa3yBa OCHOBaTa Ha KOM J1a € U3BECT-
HU Ha JHEIICH JCH, ChIO W OIIE HEU3-
BECTHU Ha oQHIIMalIHATA HayKa TOJIeTa U
B3aUMOJICHCTBUS, MaTrepHaaIHu OOCKTH,
OPTraHWYHU U HEOPTAaHWYHU ChEANHECHUS
1 T.H. COOCTBEHO CENTOHHO IOJIE MOXKE
Jla ce 3aceye Mpy BCUYUKH ,, KUBU U ,,HE
JKUBH O0CKTH W siBlicHHMs. Hampumep,
3emsiTa ChIIO UMa CeNTOHHO nosne. [Ipu
TOBA, KAKTO M MIPH JIPYTUTE OOCKTH, HEH-
HOTO I10JI€ MPOSIBSIBA AaKTUBHOCT ONIE TPe-
[ J1a ca C€ CIIy4YWIO OIPENEIICHO sIBIIE-
Hue. GukcupaHo e, ue OykBaJiHO 7-8 yaca
MPEU TOsIBaTa HA TOPHAJIOTO B MSICTOTO
Ha HErOBOTO 3aPAXK/IaHE, KAKTO M IO IIe-
JMs BT Ha OBJEUIOTO MY MPEIBHKBAHE
Ce CiIyYyBa PSA3KO IIOBUILIEHHWE HA Has-
raHeTo Ha CENTOHHOTO nose. ChIlacHO
TOCIICTHUTE U3CTICIBAHUS B 001acTTa Ha
CEN3MOJIOTHATA U BYJIKAHOJIOTHSITA, TIPO-
BEJCHU OT YYCHHUTE Ha MeXTyHapOTHOTO
obmectBeno asrkenue ,, AJIJIATPA®, B
,,OTHHINAaTa* Ha HAIaTa IIaHeTa ce Ha-
OmroraBa PHCT Ha HAIIPEKESHUETO Ha CeTl-
TOHHOTO T0JIE ¥ MPOMSTHA B HETOBOTO T10-
BEJICHUE ITPE/IA AKTUBAIUATA HA BYJIKAHU,
3eMETPECEHUS U JPYTU IPUPOSHU sIBIIE-
Husa. KakTo moka3Ba NpakTUKara, TE3U
MPOIECH MOTaT HE CaMmo Jia C€ U3yvar u
MPEABUIAT, HO U JIa CE YNPAaBISBAT, MO-
rar JIa C€ HapaBsIT HAITBIIHO PEATUCTHY-
HU TIPOTHO3M Ha OBJCIIUTE MPHPOIHU
CBOUTHS. (3abenedicka: 6udcme noopooHO
6 doknada ,,3a npoonemume u nocieoCmeu-
ma Ha 2n06arHama NPOMIHA Ha KIUMAama
Ha 3emama. Egpexmuenu nomuwa 3a pewia-
eanemo na mesu npoonemu’ - http://allatra.
org/ru/reports/o-problemah-i-posledstvijah-
globalnogo-izmenenija-klimata-na-zemle).

JlHec raBHaTa TemMa 3a GU3UIUTE (MEXK-
Iy JApYyroro, kakro u ¢uiocopure B
JPEBHOCTTA) CTaHajda OOCHKIAHETO Ha
,»[IPEMITOJIOKEHUETO* 32 ChILECTBYBaHE-
TO Ha OOIIIO I0JI€, KOETO JIEXKHU B OCHOBA-
Ta Ha BCUYKH SBJICHUS ¥ (PyHITaMEHTaTHA
B3aMMOJICHCTBUSL B MaTCPHAIHHS CBST.
Ho 3a pasnuka oT aHTUYHUTE Y4EHH, KO-
WUTO TION3BAJIM 3HAYUTEIHO TIO-JIPEBHU
3HAHUS 334 TOBA €IMHHO IOJIE, TO MHOIO

OT CBHBPEMEHHHUTE YY€HH OIyKIaiT B
ThMHUIIATA Ha ,Marepuanu3ma‘. Moxe
Ou cu CTpyBa NMPOTPECUBHUTE CBETOBHHU
YUeHHU Jla 3aeMar no3unusata Ha Habmro-
Jlaren Ha JaJCHUTE MPOOJIEeMH M Jia Ce
3aMUCIIAT HaJl TpobiiemMa, 3a1o UMEHHO
B T€3M OIPAaHUYCHU PAMKH CE€ ChCPEIOTO-
YyaBa TOJIKOBA YOBEIIKU CHJIM, BHIMAaHUE,
HepBU U pecypcu. OT Kbje W3HAYATHO
€ Bb3HUKHAJ TO3H SPOCTEH CTPEMEX Ha
BCSIKA IICHA Ha mamepusma o0a ce 0aoe
YeHmpanHa pons 6 Kos oa e ,,leopusra
gHa Bemuxoro OOemuHeHue” u 3aemHO
C TOBa B CH3HAHHWETO HA HACTOSIIUTE U
OBbJCIIUTE TIOKOJICHNS J1a CE YTBBPIKIaBa
TeopusTa Ha MarepuainzMa? Komy e us-
TOJTHO /13 BOAM YOBEYECTBOTO B TOBA PYC-
JIO Ha Pa3MHIIUICHUS M J]a KOHLIEHTPUPA
TaKoOBa BHUMAHUE 6bPXY NbPEUUHOCINA
Ha MamepuaiHomo Havano, Ha ITbPBO
MSICTO YTBBPIK/IABAMKH Ta3M Mporpama B
YOBEIIIKOTO Ch3HaHWe? 3aIo B IbI00Ka
JPEBHOCT 3HaHUATA 3a EauHHOTO TIO7TE
KaTo euHeH marepuaieH Pazym, Csero-
BeH Pa3yM, enuHHO none Ha Ch3HaHKETO,
,,JkocMmrdecka MuciIeocHOBa* 1 T.H. ca ce
MPE/ICTABSIINA KaTO AaHTUIION Ha TyXOBHUS
cBAT? 3aI10 ce CIIOMEHABAJIO, Ye YOBCIII-
KOTO CBh3HaHHE (HErOBOTO COOCTBEHO
CENTOHHO TIOJIe, B KOETO C€ 3apakaar
MHCIIUTE) C€ OTHACS KbM YKHBOTHHCKOTO
Hayajio U ce sSBSIBAJl YacT OT OOIIHS €/Iu-
HeH JKUBOTHMHCKHM pazyMm Ha Bcenenara?
3amo aIpI00OYMHHNUTE YyBCTBA Ca CE OT-
HACSUTH KbM YHUKQJIHOTO BB3MPHUSATHE HA
yoBeKa (mporieca, B KOMTO CENTOHHOTO
ToJIe He B3UMa yJacTue! ), KoeTo CBbp3Ba-
70 JImgHocTTa ¢ Mymara (JIyXOBHOTO Ha-
4aJio), C JyXOBHUS CBST, NMPUTEKABAII
M3KIIIOYUTENIHA Ch3UJareHa CHula, Jia-
psBama JImaHOCTTa ¢ TBhJIHA cBOOOIA OT
BiactTa Ha JKMBOTMHCKUS pazym?

[Tonactosimem MHOTO (UMM M3pa3-
XOJIBAT CBOETO >KU3HEHO BpeMe, Biaraii-
K{ KOJIOCAJIHM YCHIIUSI 32 Ch3/IaBAHETO
HAa HOBU MaTE€pPUAIIMCTUYHU TEOPHH,
OTbCKarT IIaBUTE CH HAJl Hepa3permara
JAJieMa 3a Ch3/1aBaHeTo Ha ,,BeuHu Teo-
pun‘, TBpCAT ypaBHEHWE 3a EIMHHOTO
oJie, KOeTo OM OOCHMHWIIO CaMo Yemu-
pume u3gecmHu Ha OHeuwleH OeH pyHIa-
MEHTAJIHU B3aUMOJICUCTBHUS: TpaBUTAIIU-
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OHHOTO, EJIEKTPOMAarHUTHOTO, CJIab0TO
u crHOTO. Ho KakBoO Jiexkd B OCHOBATa
Ha TE3W IOJIeTa W 3aIll0 UM € TPHCHIIO
JIPEBHOTO TMPABUIIO ,,IPOMEHH YCIIOBHSTA
M BCUUKO 11Ie ce poMeHu“? M3penennre
ToJieTa U3BECTHH Ha JTHEIICH JICH — TOBA
JlaTiedy He € TpeJielia Ha ChIIeCTBYBAIINTE
B3aUMOJICHCTBYS B Tpupoara. Jlocrars-
YHO € J]a C€ HA/JIHUKHE B CIHCHKA Ha He-
peleHnuTe mpodieMu Ha ChBpPEMEHHAra
HayKa TI0 BCSIKO OT ()yHJIAaMEHTAITHUTE |
HAIpaBJIeHUs, 3a Ja ce pa3depe, KOJIKO
MAJIKO Xopara 3HasT 3a ce0e CH, 3a CBeTa
U HeroBaTa cTpykrypa. He e HyxHO 1a
ce 3a1b10049aBaMe B CIIOKHUTE KOCMUYe-
CKH TIPOIIECH, a J]a CH OTTOBOPHUM Ha IPO-
CTHYKHTE BBIIPOCH, KAKBO MPECTABIISBA
yoBemkara MUchi? Kak ce o6paszysa u ot
KakBO ce cheron? KakBo Jiesku B OCHOBa-
Ta Ha CBbp3aHuTe ¢ Hes (peHomenu? Ot
KaKBO Ca M3TPajIeHU TojieTara Ha Ch3Ha-
HUeTo U nojck3Hanuero? Kaksa cuna ce
KpHE B YOBEIIKOTO BHUMAHHUE U 3aIlI0 CE
sBSIBA CBOEOOpAa3eH IMyCKOB MEXaHW3bM
Ha paevictBuero? Kak mporuya mporeca

Ha TpeJjaBaHe Ha MH(OpMaIs B HEBUIU-
MU 32 YOBEIIKOTO OKO cBAT? Ta Hamu B
OCHOBATa Ha BCHYKH TE€3U MPOLIECH JIEKH
yucrara ¢uzuka. UISKOHHA ®U3UKA
AJIJIATPA He camo oTroBapsi Ha Te3u
BBIIPOCH, HO M JIaBa aOCONIOTHOTO pa3-
OupaHe 3a TOBa, KAaKBO IIPE/ICTABIISABA
YOBEKA M KAaKbB € CMUCBIIBT OT HETOBOTO
CBIIIECTBYBaHHE.

CenrronHoto monie (JKWBOTHHCKUS paz-
yM) — TOBa € CaMOOCh3HABAIIIA CE BUCOKO
— OpraHM3uvpaHa pa3yMHa MarepuaiHa
CTPYKTypa, KOSITO C€ caMO Bb3IpHUeMa
KaTo ,, KHUBEEIa B peayiHusi CBAT . 3a Hest
ca TOBOPWJIM OlIEe OT JIPEBHU BpeMeHa
KaTo 3a BCEMPOHUKBAIla cuia, Bucn paz-
yM, Karo HSKaKBa BCeOOXBaIIaIla, JOMU-
Hupaia ChIIHOCT MPOTHBOMNOJIOKHA HA
JTyXOBHHSI CBSIT, KOAITO C€ 3apaxk/ia B Ma-
TEpUAITHUS CBST. A 32 YOBEIIKOTO Ch3HA-
HHUE — Karo 3a MarepuajHa 4acT OT Ta3u
pa3yMHa CTPYKTypa, KOSITO C€ MPOTHUBO-
MOCTaBsJIa HA HEMaTepUaHaTa YOBEIIIKa
YacT — JyXOBHOTO HAyalo ([Iymiara).

Om OpesHu 8pemena 8 408euKOMO 0OWECME0 NPUCHCIBAM 3HAHUAMA 3d
CHUYecmay8anemo Ha cuna (0eMOHUYecKa CobWHOCM), KOAMO ce CMAMAnu 3a paz-
VMHA U MHO2OKPAMHO NPEBb3X0HCOAUIA YOBEUKUNE BbIMONCHOCIU 8 Mamepu-
QNIHUSL C8AM, HO HUWOJCHA Nped cunume Ha OyXo8HUs céam. B oviboka Opes-

HOCM XOpama 3Haeu, ue npupooama He e Mbpmuve 00ekm. 3aedHo ¢ pazoupanuama 3a
OCHOBHUSL CMUCH]I HA YOBEWKOMO CbUjecmsysane, 3a OYXO8HUsL JHCUBOM, 3d OYuama u
HeUHAMa He3asucuMoCh om msiomo, 3a NPepa)coanemo Ha Oywama, Xopama 3Haenu
U 3a JHCUBOMA U YCMPOUCMBOMO HA MAMEPUATHUSA CEAM, 3d MOBd, e BCAKO NPUPOOHO
ANEHUe ce NPOABABA NOCPEOCMEOM CUNAMA, KOSIMO e CEOUCMBEHA 3a YANAMA Mamepusl
(3abenexcka: cenmonHomo noie). Te Hapuyanu HeuHUmMe OMOEIHU NPOABLEHUS ,, OYXO-
6e" (HeguOumume cunu 6 c6ema) u 6 MAX NPUCHLCMBANO PA3OUPAHENO, Ye 8b8 BCUUKU
3a00UKaIAWU 21 0OEKMU 8 NPUPOOAmMa CbUeCmsy8am CépvbXeCmecmeeHy 08OUHUYY (3a-
benedxcka: Kou 0a e 00eKm 6 MamepuaIHus Cesm UMa c0si COOCMEEHO CENMONHO NoJe).

Hanpumep, napooume na Menanesus u Ilonunesus 3Haenu 3a 6CenpoOHUK8AUUsL OyX
L, MAHA ™ —  CBPbLXECMeCmeeHama CUuild (CKpUmama uiu nOMeHYudIna), Kosimo He
Mooice da OvOe ycemena, Hoceuja 3a 408eKa OCHOBHO 3MUHU U CAMO HA NPbE No2ieo
usenexcoauu Kamo Hewo 006po. Manama kamo cuna modxce 0a 6v0e UHOUBUOYATHA,
APUCHLWA HA HAKOU OYX08e, MbPMEU, d CHbUj0 MAKA U XOpa (OCHOBHO MA2bOCHUYU,
aAcpeyu, 80ac008e), HCUBOMHU U npeomemu. 3a meranesuiyume MAHaAmMa 03HA4A8d
MAUHCMBEHA U AKMUBHA CUNA, KAYECMBEHO OMAUYABAWA ce Om (QU3UYeCKU CUTU,
KAaK: elasama Ha KIaHA NPumexncasa Mana, masudeckume pumyai Ha OOUiume Ha
mexHume 3emu Oenu xopa (MUCUOHepume) CbObPIUCAIU NOGeYe MAHA, OM KOJIKOMO
MeCmHUme pumyanu, aHeIUYaHume ROKOPUIU HAPOOd MAOpuU, 3aujomo msixHama
MaHa ce 0Ka3ana NO-CUIHA; OOPU MeCmama ¢ YO8ewlKyu omxo0u UMam c80s. MAHd,
buoetiku ,, npUeMHUYU HA CUIAMAa " — masu, KOmo npumedncasam 4o8euKume meid
u mexuume 6uonocuyHu omnadvyu. Océen moea, masu cuia 6ULA C8bP3BAHA CbC




,, CAHKama *‘ Ha oywama (3abenexcka, cyoruyHocmma), 00peuena Ha YHUW0NHCEHUE CbC
CMBbPMMA HA HeUHUsl HOCUMel, NPEMUHABANA KbM Opyeo uye Ul ce npeobpaszyea 6
momem. HUnmepecHo e, ue 6 Opysume yacmu Ha cemMa ca ce CbXPAHULU OMeLACU OMm
moea 3uanue. Cougecmsyganu ca u Opyeu Hapoou, KOUmo 3Haenu 3a ColeCmesy8anemo
Ha makasa cuna. Hanpumep, 6 Hakou niemeHa Ha uHOuawyume om Amepuxa masu
cuna buna u3eecmHa Kamo, 6aKaH (6aKanHoa;, npu NieMeHama cuy-0akomu), opeHod
(upokesume; cMAMANU, HANpPUMep, ye 8 OypsIma ce HAMuUpa opeHod, de 408eK U3NAOHAT
8 sAppocm busa 061adaA6aH Om OpPeHOA U M.H.), NOKYHM (y NieMeHama uywoHa), MaHu-
my (npu anreonxunume), exu (y nouwese 6 Agppura). Mezbe (y agpuxanckume nuemeu
— 6amoOymu) u m.n. Bcuuku me3u noHsmus u3pasneam Coujomo, Koemo u Manama npu
Menauezutiyume.

Jlo Oen-oneuien 6 Co8pemMentust Ceam ce U3NoN36a CoCMABHAMA YAC HA CONCHUME OYMU
., -MaH *, yKa3eauwja 6MaHua4asaHemo nopooeHo om eOHo Uil Opy2o Oelicmaue, seieHue u
m.H. B epvykus e3ux dymama ,, mania — o3Hauasa ,, 6ezymue, b3mopceHocm, cmpacm . B
CAGAHCKUMe e3uyu OyMama ,, Mana ** 03Ha4A6a ,, USKYUeHue, Ivdicd, NPUMAamKa, mosd, Koe-
mo 600U KvM 3a01yoa, macvocrudecmeo ‘. Tosa e poocmeeno Ha oymama ,,mas ce ', ,, mas “
(4uumo 3HaueHus ca: MvbueHue, 0aéane Ha 3HAK, TbHCA; MUPANC, 3A00UKONEH Nb), d CLUJO
maka OpesHoundusickama oyma ,, mayd " — ,, mpaHchopmayuis, EoluetHa Cuid, 1oicd, Wiio-
sua’ (,ur-mayus“ — ,,uznonzeaw 3o 4ap ). Ouje om OpedHu epemera y ClassHume ca
ce CoXpaHunY MUmono2UdHUs nepcoHadic Mapa — 3o Oyx, Kotumo Hocu 6peda Ha Y08eKd.
Ha canckpum ,,mara“ 6yxeanto osnauaea — ,,yousaw “, ,, yruwoxcasaw ‘. B oyoucmrkama
mumonoeus Mapa — mosa e 0yx, Koumo nepcoHupuyupa 310mo U 6CUYKo, K0emo 600U Ha
CMBPIM HcusUme Colyecmed. B necoso noouunenue ce Hamupam 0cpomMHO KOMUYECmB0 31U
0yxo6e, Uspazasawu He2amusHume 4068euKy eMoyuU (JCelanue, HeHABUCm, CbMHeHue U
m.n.). Hecosama enagna ¢hynkyus ce cuumana cv30a8anemo Ha Npensmcmels 3a xopama,
BbPEAUYIL NO OYXOGHU 5 Wb, CIPEMAYU Ce KoM NPOCECMIIEHIUE, OMETUYAHEMO UM O MeX-
HUsL 6bmMpeuteH 0yX08€H HCUBOM C GbHUUHA 3eMHA UTIO30PHA NPUSTEKAMETHOCT, NPeocma-
BAKU NBICAMA 30 UCTNUHA, OMPUYAMETHOMO 3a noaodcumento. Hecosama 3adaua e — da
VHUWYONCU MeXHUSL OYXo8eH dcusom. B mumonozusma na 6yousma Mapa — moea e demon
— usKycumer, Koumo ce onumai oa cvonaznu byoa Iyamama ¢ paziuynu 3emMHu uOeHUs u
srcenanus. B kumaiickama mumonoaus uma nepconadic Mawn — uyoosuuyen aveil — (Opakow),
KOUMO OUL CMAMAH 3d HAlI-20NeMUsl 3Mell, Yaps Ha 3melioseme.

Tpu pasznuunume OpesHu HAPOOU NPUCHCMBANLO PA3OUPAHEMO, Ye BCUYKU Heujd & CGe-
ma ca 6unu HadapeHu CbC CUNd, KOSIMOo He NPUHAOLENCANd HA me3u Hewd. 3a makuea
NPUPOOHU 58TIEHUSL, HANPUMED, KAMO 6Mbpd, ObicOd ULU 0OeKmu Kamo — pekume,
O0bpPEEMama, KamvHu U M.H. Ce 2060Pelo, e NPUMeNCcasalu ,,céoll cobcmeen 0yx ‘.
Cmamano ce, ye 6cenpoHuKeaujama Cuia ce Hamupa Hascsikvoe ¢ Kocmoca, Ho ce
nposiéasa camo 6 HeoOUUAIHU S6/IEeHUS], HANPUMED 6 CIbHYe8AmA U IYHHAMA AKMUGHO-
CMmu, CUTHU 3eMempeceHusl, yPaeaHHus 6AmMvp, epoMa U M.H., 8 CoUeCmeamd, a Cobujo
Maka u 6 xopama, Koumo 061a0eHu Om masu cuia (Mazbochuyu u m.u.). Ilocieonume
UBNONI36ANU MAHAMA 34 MAHUNYIAYUU U MOLOU 34 Mamepuainu 6iaea (3abenedxceme,
PA3UYHU 0m OYXO8HUMe!), MUSHOBEHU HCENANUs, HANPUMED C Yel UBYETABAHEMO Om
HKaKea bonecm, xybaso epeme, ycnex 6 bumka, uzoounue, éracm. lasu cuna npeo-
CMaensa8ana coyHocmma Ha mazudeckume oeticmeusi. CMamano ce, e maxkve 408eK
(MacboCHUK) Modice 0a 0bwyea ¢ npupooHume 0yxoee u Mbpmeume xopa (npuspayu-
me) 8 npoyeca Ha 2adaene unu mMazus. 3ae0Ho ¢ Mmoa NPUCLCMBAN0 U pa3dupanemo,
ye HUMO eOUH Y08EeK He MOJCe Cam 0d NPUMeNcasa masu CUid: 6CUYKO, KOemo npd-
BUIL, UBNON3BAUKU MA3U CULA MO NPABGUT NOCPEOCBOM 0YX08eme, NPUHAOLENCAUU HA
masu cuid, Koumo 6 KpauHa CMemKka 3anoyeanu da 20 ynpasisaeam kamo po6. I1ooo-
OeH wogek ce no00asal Ha mesu 6PEeMeHHU, UWII030PHU CbONa3HU Ha KusomuHcKkus pas-
VM, 3aNAAWAUKU 34 C6OUME UTIO3UL U USPU C MA3U CULA HECOPAZMEPHO 20JISIMA YeHd —
CBOAMA UCMUHCKA JCUSHEHA CUNA U UCMUHCKA ¢80000a. To3u nom ce cuumarn 3a nvms
Ha obpeuenus Ha Cmvpm. (3abenedcka: no-noopodHo sudicme 6 kHuea ,, AnnampPa®).
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Bwnpexu mosa ecuuku mesu 3HAHUSA 30 BPAHNCOCOHUS KbM HOBEKA MAMEPUATIEH CEIM U
cunama, ¢ Kosimo mo3su 6peMener Cesm Ul Ha0apeH Coecmey8anu Ha YoHA Ha OCHOBHO-
Mo noHamue 3a — OYXOBHUS CEIM U 6PBL3KAMA HA YOBEKA C He2o. Te Cblyecmey8anu Kamo
O00ONvAHEHUE KbM NOSCHEHUETO — 8 KAKBO Ce CbCMOU CMUCHILA HA YOBCUIKUSL ICUBOM, KAKEU
ca npudUHUme 3a He2080MO 8PEMEHHO CHUeCMBYBANUE U CIMPAOAHUS 8 MO3U MAMepUaeH
ceam. Toecm, me3u 3Hanus. OUIU OAOEHU KAMOo OONBIHEHUE KbM 00uume OyX06HU 3HAHUS
C Yel NO-UUPOKO pazoupane 3HAUeHUeno U BANCHOCMMA Ha OYXO8HOMO HAYATO 8 H06EKA
— oywama. Owe om 0va00Ka OPeBHOCH XOPama 3HAeu, ye OYuama Coyecmeyéa U36bH
MsIOMo (N0 peme HA JHCUBOMA U Ced CMbPIMMA HA MIN0MO), Ye UMA CNOCOOHOCHMA
da ce npecensa 6 HOBU MeENA U He Ce A66a USKTIOUUMETHA COOCMEEHOCT HA Y08eKd,
ce 565160 CAMO CUIAMA, CNOCOOHA 0a uzeede 408eKa OMevb0 npedeiume Ha MamepuaiHus
€65m, CNOCOOHA 0 20 CLEOUHU C eUHUSL U USHAUATICH OYX08eH cesam. Y xopama 6umyeano
pazoupanemo, e TUMHOCMMA (He MALOMO, a MO3U, KO20MO Y08eK Ycewd U 6b3npuema
Kamo cebe cu npudicuse) e CnoCoOHA 8 MEYEHUEmo Ha eOUH JCUBOM OIA200aperue Ciued-
Hemo cu ¢ Oyuama 0a 3amune 8 OYX08HUS CEsIM U N0 MO3U HAYUH 0d ROTYYU ADCONOMHA
c6obo0a om eracmma Ha JKueomuncku pasym 6 mamepuannus ceéam. Tvkmo mosa e u
2NABHUSL CMUCHIL HA HOBEUIKUSL HCUBOM. BCUUKO OCMAHAN0, KAKMO YMEbpocoasanm OpesHu-
me, He3aBUCUMO KOTKO MHO20 Y0BEK DU OOCIUCHAT 8 CBOSL JHCUBOTI 8 MATNEPUATLEH NAAH e
BPEMENHO, UTIO30PHO, CMBPIMHO U Ha JIUuHOCIMMA wje 1 ce Hanodc 0a HOCU OM20B0PHOCH
CIe0 CMbPMMA HA MSLIOMO 30 BCUUKO, KOENO € CIOPUIA RPUICUGE.

Bvobwe ¢ oymama ,,mae* (na ramuncku — ,,magi*, na epvyku — ,,magos’’) opesnume
2bpYU HApUYAIU Jcpeyume Ha nepcume u meosnume (,, magush, mugh*). Te npeono-
Jazanu, 4e masu Oyma uma npomo UHO0es8ponelcKuy Koper ,,mugh’” — ,, npumedcagare
Ha cuna, mooicene *‘, om mo3u KOpeH ca 06pazye8anu MHOICECMEO e8PONEUCKU OYMU 03~
Hauasawu ,,.moea ", ,, umMam b3moxcHocm ‘. B Opesnume epemena ,,umamy 8b3mModxc-
Hocm *“ — Hapuuanu Hadapenume xopda, KOUmo NpUmedicasanu Cuid (3a6enexicKa. Guic-
me 6 kHuea ,,AnnamPa*). Ilpu nakou masu cuia uogaia ouje ¢ paxcoanemo, a opyau
5 npudobuUsanu 6 npoyeca Ha yceoseane Ha cneyuaniu mexuuku. Tasu cuna e cunama
Ha Annama u Koakomo nogeue uUMaio Om Hes 8 408eKd, MOoJK08a nogeye ce aKmueusU-
pano ne2o6omo cenmoruo noie. Cuiama cu e cuid, CUYKO 3d8UCEN0 O MOBA KAKEO
U3OUPAN H08eK, KbOemo 61a2al C80eMoO HUMAHUE, KAKMO 2080peu 8 OPEGHOCIMA, — 8
CB051 JHCUB 02bH (Oyulama, ObAOOUUHHUME YYECIEA) Uil 8 U30ULAUUS Ce OUM HA U0~
30pHUs ceam (mucaume, emoyuume om Kusomunckomo nauano). Ao uogex omoasan
NO-20NAMAMA 4Aacm Onm CE0emo GHUMAHUE HA ,, CCNMOHUKama " (CenmoHHoOmo noie),
moecm Ha ceoume JHCeranust (MUCIU) oM MAMePUAIHUS HCUBOM, MO HA KPas NOIYYd-
6a Mazusl u Kamacmpo@ainu nocredcmeust 3a ceosma Jluunocm. Axo wogex Hacouean
dadenama cuna KoM c60emo 0yX06HO Camopassumile, mo2asa 00Cmueal 21asHama yen
HA CBOsL AHCUBOM — OYXOBHO NPeodPadICceHe U GbMPeuwHa c60600a 0Mm Mamepuainus
c6sm, Om OOMUHUPAUJOMO GIUSAHUE HA HE2080MO CENMOHHO NOJe.

B ocrnosama na mesu wosewku npeoopasysanus aevxcu uucma @usura. Coeracro
Opesnume U3KOHHU 3HAHUS, CUIAMA HA GHUMAHUENO — MOBA € 02POMHA IHCUSHEHO-
BAJICHA CUNA, 8 KOSIMO e CKpuma meopsujama cuia Ha Aniama. Umenno bnazooa-
peHue cuiama Ha c60emo sHuManuemo Jluunocmma ocvuyecmensa ceos uzoop, u
bnazooapeHue Ha 6CeKU Mue hopmMupa c80ama nociecmvbpmua cvooa. Tam, kvoe-
mo uosex gnraea ceoemo guumanue (Ce0s sbmpeulen nomeHyuan), moga cmasa u
Heeosa peannocm. Bcexu onum 3a énacane GHUMAHUEMO 8 MAMEPUATHUS CEAM
U Heeosume CvONA3ZHU HEUBMEHHO 008exc0a 00 NPOOBINCUMEIHO b8 GPEMEMO
cmpaoanue. 3aujo 8 OyX08HUMe NPAKMUKU Ce 2080PULO KOJIKO BAINCHO € YO08EK NO-
CMOSIHHO 0d KOHYEeHmpPUpa c60emo HUMAHUE HA CE80sl GbMpeuleH OYX08eH CEsm.
Camo 6 mo3u cayuail 4ogex we mpyna yeHen gompeuier NOmeHyuan 3a hopmupa-
Hemo Ha C80sl NOCAECMBbPIEH HCUBOM, A HAMA 04 20 PA3NUNAEA 34 POPMUPAHEMO
Ha ceosima cmvpm npudicuse (cyoruunocmma). Iosopetiku ¢ e3uxa na UBKOHHATA
OU3UKA AJIVIATPA, axo uosex uzpaszxoosa He nogeue om 10% om curama va ceo-
emo GHUMaHue 8bpxy mamepuannus scusom u 90% om euumanuemo 6vbpxy 0yxX08-




HOMO HAYAN0 HA CB05 GbIMPeuler C65m, mo mo2asa ce CIyiea moea He2o80 0YX06-
HO npeobpadcenue. B oopamuus cayuail, xoeamo 90% om enumanuemo ce omoeis
BbPXY MAMEPUATHUSL HCUBOM, IHCENAHUAMA U Mucaume om Kusomunckomo nayano,
a 10% - ce omOens 3a epudxica Ha c80emo OYX08HO CbCMOAHUE, Y0BEK Ouje NPUIICUEE
gopmupa 6voewemo cu Ha cyoruunocm. Tosa He e gurocopus unu perueus, a He-
OMMeHUM PUIUYEH 3AKOH.

Bcuuku me3zu 0yxo6Hu 3HaHUS NOOABAHU 6 OHA UL Opyed (hOPpMA CobUleCmBY8AU U3-
HAYAIHO 8 YOBEULKOMO 00U eCmEO U emHOpApcKume u3Ccied8anuus cped pasiuiHume
Hapoou no ceema nomevpoicoasam mosa. Mnmepecno e da ce omoenedicu, ye npu
me3u Hapoou, Koumo OHewHume yueHu om nompeoumenckume oouecmea Hapuyam
,, IPUMUMUBHU *“, MA2UYecKume npaKxmuku ca 00cma no-ciabo pazeumu (omoens um
ce MHO20 NO-MANIKO 6HUMAHUE) 8 CPABHEHUE CHC CIMpemedicd KbM OYX08HOMO, 34 pa3-
JUKA Om Hapooume, 8 KOUMo eve OuLa cb30a0eHa UHCTMUMYYUsima Ha djHcpedeckama
eracm. Ipu nocreonume, mazusima Kamo matiHo 3uanue cpeo dKHcpeyume u 61acmu-
Mawume (8021c008eme) 3aemana enagua pons. Toecm, Hezagucumo om (axkma, we ms
ce cpewa cped 8CUUKU HApPOOU, Mo cped ,, pazsumume oduecmsa  ms 3anougana 0a
domunupa. Iloxazamenen e pakma, ye 00 OeH-OHewleH Ma2uama u OKYIMU3Ma ce
A656aM IOPOMO 6 NoGeuenmo 006pe Pa3eUmMuU JHCPeuecKU U NOJUMUYECKU CUCTHeMU 8
CbBPEMEHHUSL C8AM U J1eXHCAT 8 OCHOBAMA HA KOU 04 e 2100aNHU NPOMEHU, 3A0bPKA-
HU 6 KYXHAMA HA C8eMOGHAMA NOAUMUKA. [locmamvuno e 0a ce 3aMUCIuM, 3auo
JAcpeyume, NPUHAOLEAHCAWU HA PAZTUYHUME PETUSUOZHU CUCTEMU USNON38ATN GCUUKU
BbL3MOJNCHU UHCTNPYMEHMU U NPUHYHCOABAT MUTUOHUME 6APEAWU 04 U3PAZX006AMN
€805 BbMPEUEH NOMEHYUAL 3a ,, OUMSAUUmMe 021edand ", Moieuxu ,, ucuume cuiu
30 6PEMEHHOMO U UNIO30PHOMO, HANpUMED 34 Pa3peulasanemo Ha HAKAKGU Mame-
puannu npobnemu, 3a 30pase, 00bpa pekoima, noveda 6ve eounume u m.x. Kaxeo
ce Kkpue 3a0 moga? Koil ynpaensea cv3nanuemo na stcpeyume, Ko2amo MOmusupam
muanume 0a ce Moaam 3a ecuuko 3emHo? Ta Hanu no udesa maxuHama 3aoaua e 0a
nPONoBsI06am cped Xopama 3HAHUAMA 3a 0yuama u 0yxX08HOMO paseumue 8 mosu
epemenen césm. B Kakeo ce cbCcmou CMUCvia HA NOGEHEmMoO PA3IUYHU PEenUSUO3HU
00pedu u no Kakeo ce OMaUYABAM Om mdazuyeckume oOpedu Ha abopuceHume, uU3-
NoN36aAWU CULANA MAHA?

Jlyxosnus srcusom npeononaza camo eona mMonda — 3a 0yxo06Homo cnacenue Ha Jluunocm-
ma 6naeodapenue Ha céosima oywa. Tazu Monoa 406ex U3ebPUIBA 6 C805L BbMPEULeH CEsm
0e3 6bHUIHU NOCpeOnuyU. B ucmopusama na penveusma na paznuuHume epemeHda umao
00CMamv4HO MHO20 X0pa, KOUMO Ca ce NPpooysCcOanu 0yX08HO U OCbIHABANU YANAMA UTIO-
30PHOCI U IbICOBHOCT HA CUCTNEMAMA, YATLOMO MO8 02NIE0ATHO OompadiceHue Ha Mcmu-
Hama. Takusea xopa Kamo npaguio, He3agUCUMO On mexHume ObAHCHOCIU 8 PETUCUO3HA-
ma tepapxus, OCb3HABAUKU MOBA ce 3AMUHABANU NO-0aede OMm GlIACIMIMA HA CUCeMamda
U omoensIU nogeue gpeme Ha C80emo UCMUHCKOMO OYXOBHO YCbEbPUIEHCMEAHE.

B opesna Hnous ce cmamano, ue 6 ocHO8AMA HA MA2UAMA JeHCAM CEPbXecHe-
CmeeHume CUlU, C8bP3AHU CbC CULAMA HA 8cemupHama unosus (mas). Om OpesHu
8peMeHa y UHOUliyume NOHAMUEMo ,,Mdas " Cobuecmaysadio, Kamo obO3HAueHue Ha
8CceMUupHama uno3us ,, npeobpvuawus , npeobpaszysau NPUHYUn, onpeoensau 3a
CbUEeCMB8YBAHUEMO HA MAMEPUATHUS ceam. Vmano yano yueHue 3a ,,.mas ", Koemo
cevp3eanu ¢ oymama ,, maeus " (canckpumcxkama oyma ,,maya’ - MazbOCHU4eCmao,
avosca, mucmugurayus, untozoprocm). To ce ocnosasano Ha 3axona na Ilooobuemo
(nooobHomo nopaxcoa no0ob6HO), 3a 8b3MOHCHOCIMA HOBEK CHIHAMENHO 0d 8b30eli-
cmea 8vpxy okpuvicasawus 2o ceam. Cuumano ce, ue ¢ NOMOWMa Ha mas 602 npu-
308a8a KbM MHUM, UTIO30PEH HCUBOM (KOUMO ce 8b3NpUemMa camo 4pe3 Cb3HAHUEmo)
BCUYKU 0OEKMU 8 C8ema, Ha KOUMO He8e0OMUsl Y08eK, NULULeH OM 3HAHUS NpUoasa
cmamyca Ha ,,peaiHocm .
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B ocrnosama na macusima eunazu nedicu scaxcoama 3a enacm. Mzeecmuus ¢hunocogh om
anmuynocmma [Ipokvia Hanucan 3a U3NON36aHUME OM JHCpeyume C8PbX eCmecmeeH
CUNU Jledcauu 8 OCHOBAMA HA MA2usma cieOHomo: ,, [[pesHume dicpeyu, npuemaiku
68b8 GHUMAHUE, Ye 8 NPUPOOHUME 3AKOHU e CKPUMO HAKAKEO POOCMBO U CUMNAMUSL HA
€OHa ey KoM Opyed, U Mexcoy Gewume ca NPO8eHU OKYIMHU CULU, OMKPUBAUKU, He
BCUYKU Hewa ce HaAMUPAam b8 8CUUKO Cb30AIU C8EUJeHAMA HAYKA OCHOBAHA HA MA3U
B3AUMHA CUMNAMUSL U CXOOCMBO... U USNON36AIU 3A OKVIMHU Yelu KaKmo HebecHume,
maKa u 3eMHume CobWHOCMU, ¢ NOMOWMA, HA KOUMO, NOCPEOCMEOM ONPEOeLeHO CX00-
CMB0, U3BUYAIU MHONCECMEECHU CUIU 6 MA3U HU3Wa ooumen*,

THpunyunvm na Kusomunckus pasym ,,pasoensiil u é1adell’ ppaxmaino ce nogmaps
8 YOBEUKOMO NOMpeOUmencko obujecmeo. B ucmopusma modice moyno oa ce npo-
cnedsm nepuooume Ha AKMUBHO 8b30elicmeue Ha 0OUOMo CenMOHHO Noje 8bPXY H0-
8eUECMBOMO NOCPEOCMBOM NOO KOHMPOIHOMO MY Y0BEUIKO Cb3HAHUe. MeHHO 6 me3u
nepuoou Mo2am 0da ce Habnoasam U3OAUYU HA AKMUBHOCT 8 XOpaAma (He2osume npo-
B00HUYU), CELP3AHU C GLACMMA (MA2UIMA, OKYIMUIMA) 8 00ulecmsomo, KOUmo us-
KpUss6ay Oyxo8Hume 3HaAHUs Ha NPeouLHume NOKOIEeHUs U 8bBENHCOAN 3a MAaoume
NOKONeHUs wWadioHU, U3200HU HA cucmemama Ha JKusomunckust pasym, ocHogagawu
ce Ha cmpaxa, HeHagucmma, padoarenuemo.

Jpesnume OyxosHu npedanusi 2nacenu, 4e UKOHHUmMe OYXOGHU 3HAHUSL NPAGSIm Xopa-
ma UCIMUHCKU C60DOOHU U HE3ABUCUMU 0N WIHO30PHUS MAMEPUALEH C5M, PA3KPUBAN
svmpewnama 0yxosua cuna. Obaue, Ko2amo 6 Y0BEUIKOMO 00ULecmeo 3ano4HAIU 0a ce
Gopmupam penueuume Kamo UHCIMUMYYUU HA HCPEHECKAMa G1ACNL, USKOHHUME OYXOGHU
SHAHUS 3aNOYHAIU 04 Ce NPEenpassm 6 yY0obHa 3a MaHunynayus Ha xopama gopma. Axko
NPOCILeOUM UCOPUSIMA HA PAZTUYHUME PEUSUL, CHUECTBYBAUU 8 PAZTUYHUME BPEMEHA
6 YOBEUIKOMO 00WeCmB0, MO 6CSKA OM MSIX, KOSIMO HAOUPALA NONYISPHOCT HA OCHOBAMA
HA 3pLHYAMA 0m OYX08HUME 3HAHUS, 6NOCIe0Cmaue OUla paz0esina Ha PATUYHU mede-
HUSL 8CTIeOCMBUE HCENAHUEMO 30 GIACMBAHE 6 camama peiueuosna oouuna. Ilpomuqan
gbmMpeuien npoyec Ha pazopobssane Ha e1acmma Om NOMOMYUME HA HCPeyume, Koemo
NOPAANCOAN0 O0SMAMUHU PASMUHABAHUSL O PAIUYHO eCIEeCmEo 8bmpe 6 CAMOMO Peil-
2U03HO meyenue. Paziuuusima 6 muiKyeanemo Ha ecmecmeonmo Ha IACmma ce 0gopmu-
JIU 6 PAFNUYHU OOKMPUHU HA BbPXOSHAMA GIACH, 8 NPEMEHYUSIMA 3d ,,C60¢e * COUHCMBEHO
UCmMuHHO pazoupane na oyxoeHume sHanus. Toea e APvK npumep Kak oeucmeda waoiona
HA MAMEPUAIHOMO MUCLEHE, YNPAGTIAEAHO O CENMOHHOMO NOJle.

AKo cpasHum uncmumyyuume Ha IACMMA HA pelucuume U NOIUMUKAMa npe3 paziud-
HUme enoxu u Hapoou, Mo sCHO Wje NPoIuYam eOHOMUNHUme WabioHu Ha bopoama 3a
GIACM U GIUSIHUE, CEOUCMBEHU HA KOSL O € CLONCHA CUCTNEMA HA OPSAHUBUPAHAMA Mame-
pus. [lnec mooicem 6 ysuiama cu nwuiHoma 0a Hadbmooasame pe3yimanmume om pabomama
Ha 0OWOMO cenmonno noie Ha cmayuonapuume yacmuyku Ilo u maxnomo énusnue Ha
Cb3HAHUEMO HA XOPAmda Kamo 4acm om moed noie.

Tosa nacummsgane Ha 4OBEUWKOMO 0OWECME0 HA MATKU YACMU NO HAU-PAZTUYHU NPU-
SHAYU: 3aNOYAUKU OM HAYUOHATHOCMUME, 6EPOUSHOBCOAHUSING, COYUATHUL CIAMYC,
HAUYUEeMO HA MePUMOPUATHY SDAHUYY U 3A6bPUIBALIKU C PAZTUYHU BUO0BE UHCTIUMYYUU
Ha enacmma, epapxuu u m.t. ,, Pazoensii u anaoeti *“ - moea e ompaoicenue Ha npousmuya-
wume npoyecu 8 Cb3HAHUEMO HA XOPama U Kol 6CbUHOCT 21 MAHUNYIUPA U C KAK6A Yell.

3naetiku ocnosume na U3KOHHA ®U3UKA AJIJIATPA, modice 0a ce pasbepe, ue cvb3Ha-
HUEMO ¢ He208UMe MHONICECMBEHU MUCIU — MO8A € NPOCMO CenMOoHHOmMO noie Ha JKu-
BOMUHCKOMO HAYAI0, KOEMO C JIeKOMA MAHUNYIUPA YOBEKA, U3GIUHALKU 30 CE05L HCUBOM
He2osust nomeHyuan. Ho 6rnazooapenue Ha 0yxo8HOmMo passumue 6 408eKa ce pasKpusd
CbBCeM PAZTUUHO Bb3NPUANIUE, HE 3A68UCCUO 0Nl CENMOHHOMO NoJle, NO360NA6AU0 Od ce
0C60000U OM OOMUHUPAUWOMO GIUSIHIE HA CENMOHHOMO Noje U 0a ce 0OKOCHe 00 €803
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UCMUHCKU U3MOYHUK HA cujlama — dywama. Kaxmo ca nucanu ()peeﬁume, M32)7660ﬁKu C
epememo ()yxoeﬂume SHAHUA, u32y66aﬁ1<u Ktoyoseme 3a 00Cmvi KbM C605. Heusuepnaem
dyxoeeH U3MOYHUK, xopamd 3ano4YHaiu oa auyorcam Ha oa/zeda/zama, 3a6/100€eHU Om Mmeam’b-
pa Ha mexnume Uiro3ul.
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Jlumepamypa: @unocogpcku enyuxioneouuen peunux / enag. ped. Unuuvos JI. @., Teoocees I1. H., Ko-
6anvos C. M., I[lanos B. I'— M.: Cwveemcra enyuknoneous, 1983; Mumose na napooume no céema. En-
yuknoneous / an. ped. Toxapee C.A. — M.: Cveemcka Enyuknoneousn 1987; Eauada Mupuy. Ouepyu na
CPABHUMENHOMO penucuo3no pvrosooene. — M.: Jladomup, 1999; Penueus: Enyuxnonedus / cocm. u oouy.
peo. Ipuyanos A.A., Cununo I” B. — Mn.: Knuowcen [Jom, 2007; Yueber peuHuKk-wuHuMyM 3a penueuo3Homo
pvKogoOeHe/ enag. ped. Aovakos U. H. — M.: I'apoapuxu, 2000; Ameucmuuen pe HUK/ 00w peo.
Hoeuxoe M. I1. — M.: [lonumusoam, 1986; Ocnosu na oyxoénama Kyamypa (enyuxkioneoutuecku peyHux
Ha nedaeoea) / 06w. peo. Bespykos B.C.— Examepunodype, 2000, HYosex u odwecmeomo: Kynmyponoeus.
Peunux-cnpagounux/ oowy. peo. [limomnen O. M. — Pocmos-na-/{on: @enuxc, 1996; Kacasun U.T. En-
yuxnoneous: Ha enucmemonozusima u gunocogpcxume nayku. — M.: Kanon+, 2009, Benuxuii maymayunuii
CIOBHUK CYHACHOT YKpaiHchKoi mosu / ykaad. i 2onos. ped. bycen B. T. — K.; Ipninw: Ilepyn, 2009, Skeat,
Walter William. A Concise Etymological Dictionary of the English Language. NY: Cosimo, 2005, Williams,
Monier. A Sanskrit-English Dictionary. Clarendon Press, 1872; Burnett, Tylor Edward. Primitive Culture:
Researches into the Development of Mythology, Philosophy, Religion, Art, and Custom. Volume I. London:
John Murray, 1871; Pokorny, Julius. Indogermanisches etymologisches Worterbuch. 2 Bde. Francke:
Bern-Miinchen, 1959; Mauss Marcel. Sociologie et anthropologie, recueil de textes, préface de Claude
Lévi-Strauss, Presses universitaires de France, 1950.
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PEAJIHA (CTALIMOHAPHA)
YACTUYKA T10

— (yHoameHTanmHara  ,HeAenuMa‘“ TMpepasnpesesieHre Ha BhTPEUIHHS T10-

(MO-TOYHO HE MarepuaiHa CTPYKTY-
pa), Hamupallla ce B LEHThpa Ha Mpo-
CTPaHCTBEHHsI KyO Ha €300CMHYecKa-
Ta kierka. Peamnara wvactuuka Ilo
[IPEJICTaBIsIBA BHUCOKAa KOHIIEHTpALUs
Ha CENTOHU B Hail-malikaTta o0liacT Ha
IIPOCTPAHCTBOTO — B LIEHTHPA Ha €30-
OocMHYECKaTa KJeTKa. T € HapeueHa
,peanHa® WM ,,CcTallMOHapHA™ BCIEH-
CTBUE YHUKAJHOCTTa Ha CBOETO IOJIO-
JKeHue, (YHKIUU U XapaKTePUCTUKHU
(3a paznmuka or PAHTOMHUTE YA-
CTHUYKMU IIO, or xouTo ca chCTaBe-
HA BCUYKH €JIIEMEHTApHU YaCTUYKHU
BbB Bcenenara). Peannara wactuuka
[Io — TOBa € eauHCTBEHATa OCHOBHA
ocHogononazawa ,,yacmuyka‘’ Ha ma-
MmepuanHus cesam, KOSITO NOCTOSHHO U
HEU3MEHHO C€ HaMHpa B CTAlMOHAPHO
(OTHOCUTEIIHO HEMOJBUYKHO) CBHCTOS-
HUE B CBOsTa €300CMHYECKa KIIETKA.
BBB BCcsika €300cMHU€ECKa KIIETKA Ce Ha-
MHpa eHa peaynHa yactuuka Ilo. Hama
HUTO €1Ha €300CMHUYECKa KIIETKA, B KO-
ATO J1a HAMa TakaBa yacTuWdka. Bcska
peanna yactuuka [lo B mpenenute Ha
CBOSITA €300CMHYECKA KJIETKA U3IIbJIHS-
Ba ,,pbKOBOJEIIA POJIS B ,,KOPEKTUPOB-
KaTta“ Ha JOBWDKEHUETO W YaCTHUYHOTO

TeHIMaJ Ha (aHTOMHUTE YacThuuku [o,
IIPEMUHABAIIM IIpe3 JaJeHara KJeTKa.
Ta nmpounTta MHPOpPMaLUATA U HU33eMa
kato npasuio 10% ot BbTpenHUs Mo-
TEHIIMAJ Ha IPEeMHUHAaBaIara GaHTOMHA
yactuuka Ilo. Ilpu ToBa peannara va-
cruuka Ilo momyuaBa msmara uH)OP-
Malys 3a eJeMEeHTapHara yacThla Hu
HEWHOTO JBH)KCHHE, ITPOYUTAUKHU SI OT
HeifHata (TJIaBHA) IpeMUHaBalla Ipe3
KJeTkara ¢paHToMHa yactuuka [lo, Biu-
3ala B ChCTaBa Ha JaJeHara eJIeMeH-
TapHa 4acTUIa.

Yacrtunara Ilo e napedena ,,peanna*
3all0TO MMEHHO Ta3W CTaluMOHapHa
,,daCTUUKa* (8 3HaAUeHuemo Ha nonesd
HeMamepuaiHa cmpyKkmypa) cmaouino
cobulecmsysa 8 MamepualHus Cesam, 6
cpaeHenue C 8CUYKU He208U BPEeMEHHU
0bexmu u s1871eHUsl, CbCMAageH om QaH-
momnu wacmuuxu Ilo. Ta ce si6s6a ,, un-
Gopmayuonen npepaznpederumen’’ u
,, hoenvuauwia*“ Ha enepeuama (cunama
Ha Annama, nopaou Kosamo coujecma)y-
8a yenus mamepuanew ceam). Bascno e
oa ce omoenesicu, ue HUK02a, NPU HU-
KaKeu ycnoeus uiu 00cmosamencmea
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Hzoopascenue 7. Cxema Ha mpaekmopusima Ha npeMuHasane Ha QaHmomHama
uacmuuxa Ilo npes eoocmuueckama Kiemka u npoyeca Ha OmHeMaHe Ha 4acm
om HellHus 8bmpeuler nomeHyuan om peariama yacmuuxa llo.
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peannama yacmuuka Ilo ne mosice oa
ce conveka ¢ panmomuama yacmuy-
ka Ilo. Jlopu B e300cMUYeCKaTa KIETKa
Jla ce cllydu cOMbChK Ha J1B€ (PaHTOMHHU
gactnuku [lo, To peamHara dacTuyka
[To eguHCTBEHO 1€ MOrbJIHE H30IMKa
Ha €Heprus OT COMbCHKA U IIe mpepas-
npenenu WHPOpMAIHITa, HO caMara
T [ OCTaHE HEMOKIaTHMa B IIEHTHpa
Ha e3oocmuueckara kiaetka. Huwo 6
mo3u cesam, HUKOA He208a paspyuiu-
meiHa cuna He Modce 0a paskoneodae
U Hapywiu cmpos Ha peainume (cma-
yuonapuume) yacmuuxku Ilo, namu-
pawu ce 8 cCmpozo 3a0a0eHo nonodice-
HUe 6 e300cMuiecKama peuiemxa.

Ero emun mnpoctuubk mnpumep. Paz-
pyLIUTENHATa CUJIa HAa TEPMOSAPEHUs
B3pUB ce Oa3upa Ha eHeprusrTa reHe-
pUpaHa OT SIPeHUsI CUHTE3 (Harpumep,
CHUHTE3a Ha €IHO aTOMHO fA]pO Ha Xe-
JUS U JIBE€ aTOMHHU si/ipa Ha JeyTepus),
IIPU KOETO C€ OTAENS KOJIOCAIHO KOJH-
yecTBO eHeprusi. Ho ako BbB BUAMMUS
CBSIT Ha TPETOTO U3MEPEHHUE B pe3yaTar
Ha TO3U CUHTE3 MOXeE Jia ce HaOmoaaBna
B3pUB C OIPOMHA MOIIHOCT, TO B MHU-
KpOKOCMOCa Ha 3aJIbj0ouyeHara KBaH-

ToBa ()M3MKa Ha HUBOTO HA IBPBUYHUTE
IIPOLIECH, CIIy4YBalll CE€ B €300CMHUE-
CKara peleTka WK MO0 TOYHO BbB BCS-
Ka €300CMHMYECKa KJIETKa, ILIE CE Ha-
OmromaBa caMo TIpoIeC Ha COMBCHK Ha
nBe ¢gantomHu yactuuku [lo u mocra
MO-UHTEH3UBHO MpepasNpeesieHle Ha
TEXHHUS BBTPEIIHUS MOTEHIHUAM, TO-
€CT Ipe/aBaHe Ha rojsiMO KOJUYECTBO
eHeprusi 1 uHopMalus KbM peanHara
yactnuka [lo u no-wamamwvwno pas-
npeoenenue Ha eHepauama u uHghopma-
yuama 6vpxy YAnama cucmema om pe-
anHu yactuuku [lo B e3oocMmuueckara
peleTKa.

AcoruaTiuBHO TIO00€H MPOIIEC MOKEM
Jla CpaBHHUM C HAOIFOAATEIs TyIe/anl Ha
€KpaHa Ha KOMIIOTHpAa PEaMCTHYCH
B3pUB C Pa3pyLIUTEITHU TOCICICTBHS.
Hemro moBeve, Ha HUBO TIMKCETH B Ma-
TpHIIaTa HAa TUCILUISS] B TOBA BpeMe IIe
C€ OCBHINECTBSIBA CTAaHAAPTEH TIAHOME-
peH, IporpamMupaH MpeHoc Ha HHpOp-
Malus 3a KapTHHKaTa M Tpepasipese-
JICHWE Ha EHeprusra, OnaromapeHue,
Ha KOSITO Ta3u KapTUHA Iie ObJIe BUIU-
Ma 3a HaOmromaTeNsi Ha eKpaHa. (3abe-
JiedcKa; noopoben npumep ¢ NUKceume



Modiceme 0a npouememe 6 Knuea ,, Anna-
mPa* na cmp.220). To3u aconuaTuBeH
MIpUMeEp HATJIEAHO JIEMOHCTpPUpPA pasiiu-
YUCTO BbB BUAUMUTC U HCBUAUMMU IIPO-
LECH U3rPaXKJAIIN CHIIHOCTTA HA €IHO
Y ChIIO SIBJIICHUE.

Taka ye Ha HUBOMO HA MUKPOKOCMO-
ca Ha — peanHume U aHmomHume
yacmuuku Ilo 6 e3oocmuyeckama pe-
wemka npomuda eOuHCmeeHo npeoa-
6amne Ha eHepeus U uHGopmayus Ha
HUBOMO HA 0OeKmume 8 MUKIMOKOCMO-
ca, Koumo e uzepader om QaHmomuu
yacmuyku [lo — kakmo euoumu, maxa
u Heeuoumu uzmeHnenus. Ilo3HaBaliku
¢byHKIMKUTE HA PAHTOMHUTE U CTAIM-
OoHapHUTE yacTuuku 1o, TexHure neu-
CTBUS, MOXKE Ja ce pa3depe OT Kbje
Ce MOosIBSIBA CHEPTHsTA, KbJIC M34e3Ba

H KaK CC Mpcpasnpcaciisit B Marcpuai-
HUA CBAT.

ChlLecTBYBaT ONPEAEICHN 3aKOHOMEP-
HOCTU OTHOCHO pealiHara (CTalroHap-
Ha) yactuuka [lo:

e Peannara vactuuka [lo e craOuiHa,
TS HUKOTa ¥ HUKBJIE HE U34e3Ba JI0KATO
CBHLIECTBYBA MaTE€pPUATIHUS CBST.

 KonmnuecTBOTO Ha peasHUTE YaCTHUKHI
Ilo BB Bcenenara BUHaAru € mocTOsH-
HO, Thi KaTo peasHuTe yactuuku [lo ce
SIBSIBAT HEpa3/eliHa 9acT OT €300CMHYe-
CKaTa peleTka.

» Peannara yactnuka [lo He moxke na
Obae pazapoOeHa WM YHUIIOKEHA OT
HUTO €JTHA CUJIa, IPOU3IIN3aIia OT MaTe-
puaiHaTa cHcTeMa.
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Ll]e oaoem npocmuuvk npumep ¢ bunspona monka. Kaxeo nabniooasa uoge-

Ka no eépeme Ha uepa Ha bunapo? Hezoeomo enumanue e KOHYeHMpUpPaHo 6bpxy
MONKama, HetiHomo O8udiceHue, HeliHomo 3a0assne no NOBLPXHOCMMA HA MACA-

ma u cnupanemo u. Ho om kvoe uosa enepeusima, Kosmo Kapa monkama oa ce
08UICU U 0 YYACBA 8b6 BCUYKU QlICMBUSL, KAKMO U KbOe U31e36d Clied mosd, Kapati-
Ku monkama oa cnupa? Hepaua mooice noeuvecku 0a ,, npociedu ** ciednume cmaouu.
Tlosasama na mucvama — npedagane Ha UMNYICA KoM MYCKYId HA PbKama — npeoasame
Ha eHepeusma KoM wjekama — npedasane Ha eHepeusma om ujekama KoM monkama
— 08UICEHUEMO HA MONKAMA — HeliHOMo 3abassane — cCnupawe, 8Ccle0Cmaue Ha mpue-
Hemo ¢ NOBbPXHOCMMA U 3aMUX8AHemo Ha umnyicad. A ako uepauvm e nobumen u Ha
Kaacuieckama gpuzuxa, mou we 83eme npeosuo U 3aKoHA 3a CobXpaHeHue Ha MexaHuy-
Hama enepeusl, 3aKOHA 3d CHbXPAHeHUe HA UMNYICA, MONEKVIAPHUME 63aUMO0eliCIaUs,
6v30elicmeuemo Ha zpagumayuonHume cuiu u m.H. Kakeo ecvwynocm ce ciyusa om
2neona mouka Ha keanmosama usuka? Kakeo cnocobcmea nossama ma camama
MUCHIL, KAK Clled YMUXBAHENO HA UMNYICA HA 00eKma om 8uouMusl césm (monkama)
npomMu4a NO2NbUAHemo U npepasnpeoeseHuemo Ha eHepeusma u uHgopmayusma 6
keanmosus ceam? Ha me3u evnpocu omeosapss M3KOHHA ©HU3UKA AJIJIATPA,
KOAMO 0a8a NOOPOOHU 3HAHUA 3d €300CMUYeCKama pewemsd, CenmoHHOMmo noie,
@yukyuonupanemo na pearnume u panmomuu yacmuyxu Ilo.

¢

B eoun om naii-snauumume opesnokumaiicku gunocoghcku mpaxkmamu ,, [ yan-o3v “,
0bedunsasaw mexcmoseme Ha Hau-paznudnu asmopu (IV-111 6. npedu n.e.), — cyocmanyu-
OHHAMA ,,3aNBAHEHOC ** U NOOPEOEeHOC HA YHUBEPCYMA Ce NOOYEPMABA C ONpedeleHU-
emo 3a NPOCMPAHCME0 U 8peMe 0N CLOBOCLYEMAHUEMO ,, 0oy Xe *“ (,, 6pemesa u [npo-
cmpancmeenal cvenacysanocm). Mnmepecro e, ue noo tiepoenugha ,,ex* (coedunenue)
ce noopazoupa ,,uecm cveounenus” (,,m0 xe ) — popmynama 3a 63auUMHA KOOPOUHA-
yusi Ha mparcopmayusma (,xya ) Ha 6cerenckume cyocmanyuu 8 nPOCMpaHcmeomo
(,, yemupume cmpanu Ha ceema, eope u oony ‘). Ilowsmuemo ,,0xcoy xe“ 6 ciyyas ce
onpeoens Kamo HAKaKea ,mpedxca*, ynasawa Heoemo u 3emama, koumo, Ha ceoil peo
ce A6:6am ,mpexcama‘ Ha ,,6CUYKU Hewja NPOU3NU3AUU Om MYMHUHAmMAa ",

Jlumepamypa: Jlucesuy U.C. Jlumepamypnama Kumaticka Mucvi na epanuyama mexncoy OpeeHoCmma u
cpeonume eexose. — M.: Hayka, 1979, Kobzee A.U. Yuenuemo Ban Anmuna u kiacuueckama Kumaicka
Gunocoghus. — M.: Hayxa I'PBJI, 1983; Epemees B.E. 3a Opesnokumaiickus npocmpancmeeHo-epemen-
nen mooen na ceema // 20-u HK OI'K. Y. 1. =M., 1989; Kumaiicka ¢urocogus. Enyuxnoneduueckuii
peunux. Ias. ped. Tumapenrxo M.JI. — M., 2009.




SCIENCE

<
o~
[
<
—
—
<t

OGAHTOMHA YACTHUYKA I10

— TOBa € KOHIIEHTpalusi Ha CENTOHH,
OKOJIO KOMTO CE€ HamHpa HE ToJIsIMO pas-
peeHo COOCTBEHO CENTOHHO —TOJE.
®anromHara yacruuka [lo uma BbTpe-
IIEH MOTEHIMal (sBsSBa Ce HErOB HOCHU-
Tel), KOUTO ce OOHOBSIBAa B IpoIieca Ha
e3oocmo3a. ChIIacHO CBOSI BBTPELIEH
noreHnuan, ¢ganroMHara dactuyka Ilo
uMa CBOsI cbpa3MepHOCT. Hali-mankara
yactuuka [lo ce siBsiBa yHUKa/HATa CU-
noBa ¢gpanmomua wacmuuxka Ilo — An-
aam (3abenedxcka, no-nooOpooHoO udcme
no-namamwvk 8 Ookiaoa). ®anromHaTa
gactuuka [lo — ToBa e opraHm3mpaHa
CTpYKTypa, HamHpaila ce B MOCTOSHHO
CIMPAJIOBUIHO JIBIOKEHME. T MOxe aa
CHILIECTBYBA €IMHCTBEHO B KOMOWHAIHS
¢ apyru ¢dantoMHu yactuuku [lo, dms-
TO CBBKYNHOCT 00pa3yBa I'bPBUYHUTE
NpOsIBIICHHS Ha MaTepusiTa. Benenctaue
CBOMTE YHHKAIHU (DYHKIMH TS CE SIBSIBA
cBoeoOpa3eH daHTOM (IIpHU3paK) 3a Ma-
TepuanaHus cBAT. Mmaliku npensun, ye
oT (hanTomMHuTE Yacthuku 1o e chcrase-
Ha IslaTa Marepus, TOBa aBTOMATUYHO
U TIpe/iaBa XapaKTEepUCTUKAaTa Ha WITIO-
30pHa KOHCTPYKIHUS U hopma Ha OUTHE-
TO, 3aBHCHMa OT IIPOLIECA HA €300CM03a
(3aITbJIBAaHETO U C BHTPEIIIEH [TOTEHIIHAN)

®anromuute yactuuku [lo ce sBsBar
HeMaTepuaiHu oOpazyBaHus. Ho B koM-
OuHanms (IMOCIeIOBATETHO ChEANHECHN)
MTOMEX/y CH, TIOCTPOCHU CHIVIACHO WH-
(dopmalMoHHaTa cu IMporpama B ompe-
JICJICHO KOJIMYECTBO, TOApenda W Ha
OTIPE/ICTICHO PA3CTOSIHUE €/THA OT JpyTa,
M3rpaKJIaT OCHOBATa Ha KOS JIa € Mare-
pusi, ompenensaT HEMHOTO MHOrooOpa-
3W€ W CBOMCTBa OJiarojapeHue Ha CBOS
BBTPEIIEH TOTEHITUAN (EHEePTUsiTa U UH-
dbopmarusita). PaHTOMHATA YaCTUYKA
[To — TOBa € HemoTOo, OT KOETO Ca ChCTa-
BSIHU €JIEMEHTapHUTE YacTuI (poToHa,
€JIEKTPOHA, HEYTPUHOTO M T.H.), a CHIIO
TaKa M YaCTUIIUTE IPEHOCUTENIN Ha B3a-
uMmozeicTBusitTa. ToBa € IBPBUYHOTO
MIPOSIBJICHHE HA MATEePHsITa B TO3H CBSIT.

KakBo  mpencraBnsiBa  eHeprusra,
BBTPEIIHUS TOTEHIUAl Ha O0EKTa OT
MukpokocMoca? Toea e cveKynnocm
om evmpeuwinume nomenyuaiu (enep-
2uu u ungopmayus) na panmomnume
yacmuuxku Ilo, om Koumo e u3zpa-
oen ooexma . Toecm enepzuama na
6bMPEUHOMO CbCMOAHUE HA e/1eMeH-
mapnama uacmuya e pasHa Ha cyma-
ma Ha vmpeuwtnume NOMEHYUAIU HA
yacmuuxkume Ilo, neitnume cocmagnu.

Ha oaden eman na pazeumue HAQ HAYYHO-MEXHUHECKUS NPOSPEC, CbEpe-
MEHHAMAa HAYKA pasnonaea ¢ OnpeoeieHu 8b3MOICHOCIU 3d U3CTe08AHEmMO HA
MUKpOObekmume u mMsAxXHOMoO 3aumooeticmeue Ha cybamomno Hugo. Ho mesu
MEXHUYECKU 6b3MOJNCHOCIU CA OSPAHUYEHU (Mbll Kamo No3601516am HAO0-
Oenue camo om No3uyuUsma Ha HAOGIIOAmen om mpemomo uMepeHue) i oCmassm
MHO020 Kakeo ouge oa ce dcenae. QOpa3Ho Ka3aHO Mo8a e 6ce eOHO Habdamen, Koti-
MO ce HaMUupa 6 Mvbaid U ce ONUMea Od U3y4u pascesHo NemHo CGemauHd, npu mosea
HAMUpAUKy ce Ha pa3CcmosiHie HAKOIKO KUIOMempa Om U3moyHuKd, 0d CbOU 3a He2o
Cnopeo suouMuUme 3a He2o8ume o4l s181eHUs U 0d NPAsU NPEONONLONCeHUs 3d He208ama
ysnocmuocm (Hedenumocm). Pazoupaemo e, ue moga npeononodicenue Hama oda Cbon-
8eMCMEa HA OelicM8UMEIHOCIMMA, Mbll Kamo NPUOIUNCABAUKU ce KoM OA0eHUs. C8ent-
JIUHEH UBMOYHUK (@ 8 MUKPOKOCMOCA € HYJCHO Od Ce B3UMA 8b6 GHUMAHUE 02POMHOMO
PA3CmosHue mMexcoy uzepaxcoauume 20 MUKpOOOeKmuL), Habnooamess Mecmo pas-
CEesIHA CBEMIURA 6eye uje GUIICOA NeMHA OM HAKOIKO ceemewyu obekma. A npubnuica-
8atiKu ce ouge no-61u30 KoM 00eKkma, uje 3abenedicu, ue moea 0a pevem e CGemauHa om
JIaMnU, NPUKpenenu KoM Cmvbl006¢ 3 NPEHOC HA eNeKMPUYECE0, KOUMO ce HAMUPAm
Ha pagHu pazcmosnus eoun om opye. [1o006Ho Ha npoyecume 6 MUKPOKOCMOCA — MOBA
€ Mo3U MAKCUMYM, KOUMO HAOIo0amens Onm mpenmomo usmepenie modice 0d 6UuouU, Ha-
MUPQUKY Ce 8 CUCMEeMAMa HA MATNEPUATHUSL C8AM, OUOEUKU Yacm om camama masu
cucmema. A bnpoca om KaxKeo e uzepadeHa 8CAKa eOHa om Jamnume u om Kvoe uosa
enexmpuueckus mox (Axo npeononodicum, ue moga e 0Opa3Ho cpasHeHue ¢ GaHmom-
Hume yacmuuku Ilo, uzepasicoawyu MuKpoobekmume) 3a He2o uje OCMane 3a2aoKd.




Enexmpon. Uzeneo om cmpanu

Hszobpasicenue 8. I[lpocmpancmeenomo pasnonodicenue va 13 ¢panmomnu wacmuu-
ku Ilo, obpazysawu enekmpona. C 0onvinumenna 1uHus e NoKasaua mpaekmopusi-
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Enexmpon. Hzeneo om eope

ma Ha 08UMICEHUE HA ¢aHm0MHum€ yacmuuxu Ilo 6 npocmpancmeomo.

®aHTOMHAaTa YacTUyka (OT TpBL.
Phantasma — npuspak) uiu ,,MIr030p-
Hata* yactuuka [lo e HapeueHa Taka
Iopagu CBOETO OCHOBHO CBOWCTBO —
CHOCOOHOCTTa MOMEHTAIHO Jia M34e3-
Ba ,,B HUIIOTO " M1 OTHOBO JIa CE IOSIBsIBA
B IPOCTPAHCTBOTO HA €300CMHYECKATa
peuieTka, ChIVIACHO CBOSITA HOBAa WH-
¢dopmanmonHa mnporpama. B npeBHu-
T€ TpPAaKTaTH OOpa3HO s CpaBHSBAIU
C mapara, nosiBsiBallia c€ 3a MUI' U OT-
HOBO M34€3Ballla. 3all0 OT IPEBHOCT-
Ta ChUIECTBYBAT CBEICHMS 3a TOBA, Ue
Leausl )KUBOT HAa YOBEKA, MaTepusTa,
Bcenenara ca — WIt030pHH.

CBOMCTBO nsjaTa MaTtcpus HOCHU JUC-
KpeTeH xapakrtep (0T nart. discretus —
paszeneH, CKOKOOOpa3eH).

®antomHaTra yactuuka llo ceumecTBy-
Ba caMo B Tpyma ¢ aApyru GaHTOMHU
yactuuku [lo, 3aenHO u3rpaxmanku
MarepusiTa Ha pa3IuYHUTE HUBA OT
HelHara opranu3anus. daHToOMHaTa
yactuuka Ilo, He chliecTByBa cama.
AKO OT cTpoexa Ha ejJeMeHTapHaTa
JacTuila OTAeIUM caMo efHa (aH-
ToMHa yactuuka [lo, To enemenrap-
HaTa 4acTHUIla U34e3Ba MM Ce MPeod-
pa3oBaHue Ha mpeobOpaszyBa B JApyra

,, /Kusoma ne modice 0a Ov0oe 8pemenen, BPeMeHHO e CAMO CbUecmaysanuemo .

‘

Pueoen J{canno

®antomHara yactuuka Ilo, e cBbp3a-
Ha ¢ Apyru paHTOMHU yacTu4ku [lo u
IIOCTOSIHHO C€ INpEIBUIKBA 10 TSIXHAa-
Ta 001a CnUpanosuoHa mpaeKkmopus
OT MOMEHTa Ha CBOETO IOSBSIBAaHE
10 MOMEHTa Ha CBOETO HM34YE3BaHE B
e3oocmMuyeckata MemOpana. dPaH-
ToMHaTa yacTuuka Ilo npurexasa
BAa’KHOTO CBONMCTBO — J1a IPOHUKBA
npe3 e3zoocMuyeckara MemOpaHa
U 1a y4acTBa B Ipoueca Ha e300C-
Mo3a. biarogapeHue Ha TOBa HEMHO

eJeMeHTapHa YyacTulla.
Hanpumep, ako oT (oroHa, ChCTO-
sm1 ot 3 ¢anTtomuu vyactuiy Ilo (3a-
benedcka: nodpobno 3a homorna sudxcme
no-Hamamvk 6 O0oK1ada), c€ OTASIH
enna yactuuka Ilo, ToraBa manenara
(haHTOMHA YaCTUYKAa MOMEHTATHO I
M34e3He B €300CMHYECKaTa MeMOpa-
Ha, a Clie]l Hes Ie M3Ye3HaT U OCTa-
Hanute nBe paHntomMHu yactudyku Ilo
U B pe3yJTar Ha TOBa JAaaeHus (OTOH
e MpecTaHe /Ja ChIIeCTBYBA.
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Unpo kapma na pazeumuemo
Ha UnmepHem mpescama

Mooenupane na coemecmua-
ma esonoyus Ha Keazapume,
2ANAKMUKUME U MAXHOMO
Mawabno pasnpeoeneHnue
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Tlosica na Opuon



SCIENCE

<
=4
[l
<
—
=
<

CbliecTBYBaT oOnpeaejeHd 3aKOHO-
MEPHOCTH OTHOCHO (pAaHTOMHHUTE 4Ya-
ctuuku Ilo:

< dantoMHara yactuuka [lo mpurtexa-
Ba BBTPEIICH MOTEHIMaN (sSBsBa C€ He-
TOB HOCHUTEN), OOHOBSIBAIIL CE B MpoIieca
Ha €300CM03a

< CbIacHO BBTPEUIHUS MOTEHIHUAN,
¢anTomHara yactuuka [lo mpurexasa
cnenuduyana nponopuus. Haii-mankara
¢anTomHa yactuuka Ilo ce siBsiBa yHu-
KajlHaTa cuioBa ()aHTOMHA YacTHUYKa
[To — Anmnar

< Ilpu paspyIraBaHeTo Ha MUKPOOOEK-
Ta (I HETOBOTO mpeoOpa3yBane) aH-
TomHara yactuyka Ilo, Bim3amia B He-
TOBHSI ChCTaB, MOXKE€ O€3BB3BpPATHO Ja
M34Ye3He B €300CMHUYEcKaTa MeMOpaHa.

A 1pu HEroBOTO Ch3AaBaHE — Ja HU3-
HHUKHE OT €300CMHUuecKara MeMOpaHa B
poleca Ha €300CM03a.

< dantomuara yactuuka [lo e HecTa-
OwmiTHA, TSI MOXE JIa M3Ye3Ba OT MaTepH-
QJTHHS CBSIT U OTHOBO JIa C€ MPOSIBSBA C
OOHOBEH BBTpPEIICH MOTSHIHAN (CHEp-
rusi 1 ”HQOPMAIIMOHHA MTPoTrpama).

% @dantomuara yactuuka Ilo coie-
CTBYBa CaMo 3a€/IHO C ApyTH (paHTOMHU
gactuki 1o

< BCHYKM eJeMEHTapHM 4YacTHLM ca
CBbCTAaBEHH OT ONPEAEICHO KOJINYECTBO
¢dantomun yactnuku Ilo.

< KonnuecTtBoTO (paHTOMHH YaCTHUKH
ITo BBB Bcenenara € HEemOCTOSIHHO, HO
T€ ca MHOT'O TTO-MaJIKO OT KOJIUYSCTBOTO
peannu (ctaronapau) yactuuku [1o.

B ceewgenume npeoanust, mumose u perueuo3nu yueHus na paiuyHume Ha-
POOU NO C8EMA €A Ce CHLXPAHUNU MHONCECMBO CE8E0eHUsl 30 UNIO30PHOCTNMA HA
mo3zu cesm. [le dadem nsaxonxo npumepa.

Ipu unouanyume om Cegeprna Amepuxa Oumvm oauyemeopsa8al MUMOLEMHOCIMA
HA JHCUBOMA, CPeOCmBOmo 3a 8pvb3Ka ¢ bocoseme. Cmuibovm om Oum, uzdueawy ce
OM 8bPXA HA 8U2BAMA WU IOPMAMA, CUMBOIUSUPAIL CBEMOBHAMA OC, CNACUMETHAMA
nbmeKd Ha 8pemeno U NPOCMPAHCIMEOmo 800eUid 8b6 6eUHOCTNIMA U OE3KPAUHOCIMA.

Jlumepamypa: /[xcax Tpecudep. Cmucnos peunux. — M.: QAUP-IIPECC, 2001.

,, Ceea yyiime 6ue, cnogoniooyu. ,, OHec unu ympe uje omuoem 8 eOu-Kot cu epao u uje
JHcuseeM mam eona 200UHa, uje mvpeysame u uje neuenum *; gue ne 3uaeme, KaKeo uje
ce cyyu ympe: muil Kamo Kakeo npeocmasiasad HCueoma eaul? napa, A8316aua ce 3da
Mue, a nocne usuezsauja. Buecmo oa kazeame. ,,ako 1ocnoo e pexwvi u cme dHcusu u
30pasu, moeasa wje HanpaguM Moeda u OHO6d ', — 6ue, Nopaou Ce0sIMAa HAOMEHHOCH,
ce gvb3zoposasame. a 6caKa 20poenusocm e 310. M maxa, xoumo ucka 0a meopu 006po
U He 20 8bpUIL, MOU HOCU epsx 3a cebe cu ™

Jlumepamypa: Bubnus. Hosus 3asem. [locaanue na Hxoe. Iasa 4. Cmux 13-17.

,, 3Hall, BDEMEHHOMO, NPEXOOHOMO — HAMAN UCUHCKO Oumue, a 86eYHOMO, Henpexoo-
HOmMoO — HAMa Hebumue! Bcuuko mosa ca cnocooru da paznuiam mesu, KOUmao ca 6HUK-
HAU 8 CMUCHIIA HA HeWwama u euxcoam ucmunama .

Jlumepamypa: bxaeasadeuma. [asa 2 cmux 16

B ucrasmcrama mpaouyus yenus mamepuanen cesim, 3a00UKAIsAU 408eKA 00 He208d-
ma cmvpm, ce umenysa c oymama ,,/{ynsa . Om momenma Ha CMbPMMa Mo3U Céam 3d
BCEKU HOBEK ce NPUDIUNCABA KbM C8051 KPAll U TOU 6CMBNGA 6 Ce08aujusi Cesim (axu-
pa). [IyHa uma Kpai, a axupa e éeyeH. TbKMO 3a m08a 6ceKU 408eK, Huseewy 8 mosu
CBsIM € ONBIACEH 0a Ce 3AMUCTU HAO MOBA U 0a ce cmapae 0a 3aCayHC MUTOCTIINA HA
Annax xakmo 6 mosu cesam, maka u 8 ciedgawus. B Kopana Annax 2oeopu 3a MmHumu-
me npenecmu Ha Mo3u C8am, YUemo npumedxtcanue ce s6:a6d yeima Ha HegepHuyume.

Jlumepamypa: Ucnamcku Enyuxnoneouuecku peunux A. Anu-3a0e, — M.: Ancap, 2007.




Cnopeo npeocmasume Ha ocemunyume (edun om KopewHume Hapoou Ha Kaeskaz)
— CblUecmeyea peaieH, UCIUHeH U HeusMeHeH ceim — ,,eywe OyHe " (8 npesoo om
OCEeMUHCKU e3UK — ,, UCMUHCKU c8am ), KbOemo omnvmy8a Oyulama Ha Mbpmeus, U
3eMeH ,, MeeHe OyHe ** (8 npeso0 om 0CeMUHCKUY e3UK — ,, UTI030peH ceam ), npuspayer
U 1votcosen. bvoewemo ce 6b3npuemano Kamo npexoo 6 opy2o bumue, 8 ceema Ha
UCTRUHCKAMA PeanrHOoCm. 3eMHOMO Cbluecmeysane He ce YeHsI0 MOAK08d, KOIKOMO
acugoma omevo bumuemo. Hacmosiwyemo ce npeocmassano camo kamo npuspayeH
Mue, Kotumo mooice 0a Ovoe OYeHeH eOUHCMBEHO OMm NO3UYUIMa Ha eeyHocmma. B
OCEMUHCKAMA Penusuo3Ha Kyimypa U 00 OeH-OHEUeH ce e CbXPAHulo pazoupare-
MO 3a PAIUYUEMO MeNCOY NPUPAYHUSL CEAM (MeHe OyHe) U UCHUHHUS, HeU3MEeHeH
ceam (ceycee oyne). [lonamuemo 3a oywama e c8bp3aHoO ¢ OpesHAma nPeocmasa 3a
CbUJECNBYBAHEMO HA YOBEKA U UCIOPUYECKU Ce SI868A eOHO OM NbpEUmMe NOHAMUSL.
B espasuiickomo npocmpancmeo @ enoxume HA panHume YUGUIUIAYUL UOESMA 34
be3cMbpMUemo Ha 408euwKama Oyuid, npeceileHuemo Ha He2osus 0yxX 6 OmebOHUs
Cem, ce BNAUMANLA 8 KOCMOLOSUYECKAMA CXeMa HaA MUPO30AHUEMO U UCPAnd Cohle-
Ccmeena poisi 8 HelHama OpeaHu3ayusl.

Jlumepamypa: LJopaes 3.V. Hoesima 3a 6e3cmvpmuemo Ha Oywama 6 0CEMUHCKAmMa peiucuosnd
xyamypa. /Il Pycku Muneposu cvuunenus (Mamepuanu om HayuHa Koupepenyus 4-5 oxmomepu
2012 2.): Cooprux om cmamuu, Ceg.- Ocem. uH-m Xym. u coy. ucieo. na umemo Ha. B.U. Abaes.
Bnaourasxasz: UT1O COUI'CHU, 2012. — 420c.

B 6youcmkomo yuenue uma MHO20 UHMeEPECHU KOHYENYUl, KOUMO 3d Cbi#CaIeHUe
Ha OHeuleH OeH 8eue ce A6A6AM PelUSUO3HA UOeON02UecKa NPepabomKa Ha MHO20
No-0pesHU 3HAHUSA, U36ECHU HA MHO20 HApoou no ceéema. Hanpumep yuenuemo 3a
NPOMEHAUBOCMMA U HENOCMOAHCIMBOMO ce A656a 00Wo 3a Ynanuwadoume (OpeeHo-
UHOULICKU Penueuo3Ho — purocoghcku mpaxmamu) 8 panHus 0yousvm. B yuenuemo
3a 06WOMO HENOCMOSIHCMEO ,,aHums " (camama Oyma ce npegexcoa Kamo ,, Heno-
CMOsIHeH; NPexo0eH '; CAHCKPUMCKOMO . anitya; kumatickomo 7% /s y-4am;
anonckomo HETEER | Myo3vo) ce pazkazea, ue 8CUUKO 6 C6EMA ce HAMUPA & NOCMO-
AHHO O8UdICEHUE, U Ye HUWO He e HeUSMEHHO, BKII0UUMENHO 36e30ume, nianemume
u m.H. Anums ce 16516a OCHOBeH NPUHYUN HA 83AUMO3ABUCUMUSL NPOUZXOO0 HA A6Ile-
Husma. Ts ce nposeasa 6 408euwlKus HCUBOM b6 U0 HA NPOYeCU KAmo pacmedxrcd,
cmapeenemo, nopeouyama om npepaxcoanus, 6b8 ud Ha cmpadanus u m.H. Toi
KAmo 6CUUKU C8EMOBHU (heHOMEHU Ca HeNOCMOAHHU, MO NPUBHPIBAHENO KbM NAX e
be3cmucieno u 600u 00 cmpadanus. lcmunckomo 3as8vbpuiane Ha AHums ce s16:6a
HUPBAHA — eOUHCMBEHAMA PEATHOCM, KOSMO He MbPNU NPOMEHU, He 3a2ac6d U He
ymupa. Pazdbupanemo Ha mosa, e 8CUYKO 6 HCUBOMA e HeNOCMOSAHHO, NPOMEHIUBO,
paspywiasa ce u uzuesed, ce 6164 Nvbpeus cmaoull Ha npoceemieHuemo. /Jvaoo-
KOMO BHUK6AHE 8 HEeNOCMOSHCMBOMO, 8b3HUKEAHEMO U U3Ue36AHemMO HA KOl 0d e
006eKm Ha cv3epyauue, a Cvo MAaKa 6b3NUMAasane 6 cebe cu Ha He NPUELP3BAHE
KbM KAK8OmMo u 0a ouno ce a6sa6a kpauxa Ha Ilems kom 0c60002cOeHUuemo (vuamo
nbpea cmenex e — Wpomanamud, ,,6CMvNeayus 6 NOMoxKa ).

Mooughukayus na yuwenuemo ,, anums “ ce 16:16a 0YOUCMKOMO OHMOLOSUYHO YUe-
HUe 3a eneMenmume u MueHosenocmma na oumuemo — Kuwanuxeaoa (canckpum
,,meopusi Ha muea ). ,, Kwana* o3nuasa mue (006pasHo ce cpasHssa
C 8pememo, HeoxXooumo 3a wpakue ¢ npvcmu). Kuwana e ¢ npoovsicumennocm na
On1ACHKA HA eOHA OXapma (pazenexcoana 8 3SHa4eHuemo Cu Ha elemMeHm om oumue-
mo, moea, om Koemo e cbcmageno 6cuuxo). Cvaniacho 0a0eHomo yuenue sucuama
PeanrHocm e CbCmaseHa Om U3KIIOUUMenHo mouHy MomMenmu — oxapmu. xapmu-
me (,, npumescasawju npusHayu‘; 0Om CaHCKpUMCKUs KOpeH OXpu, KOemo o3naua-
8a ,,0bpatca, NOOOBPIHCAM ) — MOBA CA MHONCECMBEHU, OUHAMUYUHU, HEPAZTLONCUMU
Hocumenu — cyocmpamu Ha enemMeHmume, Ha KOUmo ce gpasmeHmupa nomoxka Ha
cvwecmaysanuemo. Besaka [xapma nocu camo eOur onpeoenen npusHax.
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Jlxapmume 6 usmounama gunocoghus — moea ca MueHO8eHO ceemaeau U y2aceaujy 4a-
CMUYU, MUSHOBEHU NPOSBU HA HEGUOUMUS USTOUHUK, U3ZPANCOAUU NOCIOIHHO NPOMe-
HAWUS ce NOMOK U Oelicmeauyu no OnpeoesieHy 3aKoHU Ha cobcmaeenama npupooa. Bee-
KU Mue oxapmume npoonsceam u uzuessam, oopazysaiku Hosa ,,uapka‘ (3Hax), Hosa
KOMOUHayus1, 00yC108eHA OM 3AKOHA HA 83aUMO3ABUCUMOTO NPOHUKEAHE (Npamumsica-
Mymnaoa — KoopouHayus Ha [eremenmume OXapmu]; 3aKoHa 3a RPUHUHAMA, Cb8MECH-
HO — 3a8UCUMUSL NPOUZXOO0 HA elleMeHmume, Ko2amo eOuH elieMenm euHasu e cied opye
U nped He2o npu mosa 6e3 CoueCMBEEeHO 83AUMHO GNUSHUE eOUH HA Opye.) U Kapmama.
Jlxapmume ce Hamupam 6 NOCMOAHHO 0BUICEHUE, 8 NOMOKA HA Cb3UOAHUEMO U paA3py-
wieHuemo. Beexku enemenm cvuecmaysa eOun MoMeHm (KWAKa), moi cmaea Hewjo Kamo
MOYKA 868 BPEMe-NPOCMPAHCmeomo. Mamepuantus césam — moea e HenpeKvLCHAm no-
MOK 0m OXapMu, KOUMOo No C80Ma npupooa ca Heoeiumu.

SCIENCE

<
:
<
—
—
<

Cnvuyemo
Yosewikomo ev3npusimue Ha ceema e N0O0OHO e Gb3NPUEMAHEMO HA KAOpu Om 08Uiceuya

ce KUHONIeHmA, KOUmo maxa Oup3o ce CMeHsim eout ¢ opye, Ye y H06eKa ce Cb30a6a NbHA-
ma wiro3us 3a CMAaOUIHA U NPOOBINCUMETHA ,, PEATHOC. — KapmMuHUme Ha 3a00UKAISUUS
cesm u dcuseewgume 8 He2o xopa. CMaHaAmMa ce cyusa moiKoéa Oup30, we Camusim npoyec
HA NPexo0 KoM HOBOMO CbOBbPIICAHUE He NOOLEeXNCU HA HabmooeHue. Bcvwrnocm numo ma-
mepusima, HUmo cyOCmaHyusima He CoUecmeysam, Coujecmseyéa eOUHCMEeHO NOMoK Om
nociedosamentu oxapmu (omoernu enemenmu). Ilpu mosa 0adeHus Nomox He ce 56564 Xa-
OMuYeH, ¢ HUWO He 00YCI08eH NPoyec: BCeKU elleMEHIM ce NOSIBABA 8 CbOMBENCMBUE CbC
3aKOHa 3a e3aumozasucumus npousxoo. [loouepmasa ce, ue moea, Koemo ce gv3npuema on
unousudyma kamo ,, A3 — moea e camo umo3us, ,, NOOCKA36aHA " HA YOBeKA OM CKAHOXUME
(0beduHenus: OxXapmu no eouH U Coy NPUHYUN HA NCUXO-usuyecka akmusHocm). Kamo
criedcmesue, moea Ha ceoll peod 600U 00 CMPAOAHUsL U HEWACTIUS, USHUMEaHy om mesu ,, A3 .

Jlumepamypa: JKykoscka H.JL., Kopnes B.U. Byousvm kamo KyimypHo-ucmopuiecku ¢pernomen. Peunux. -
Hworcoosna kanka na Kpuiomo M.: Penybnuxa, 1996, Kanaesa H. A. Kwanuxaséaoa / Byousvm Kamo KyIimypHO-UCmMopuiecKu (heHomen.
Ha nenepy()a Peynux. - M.: Penyonuxa, 1996, Jlucenxo B. I, Tepenmesg A. A., Lloxun B. K. Panna 6youcmxka ¢gunoco-

o Gus. Qunocoguama na dxucaiinuzma. - M.:Usmouna numepamypa, 1994; @unrocopus. Enyuxioneouuen
peunux / enas. peo. A.A. Heun. - M.: I'apoapuku, 2004.; @unocogpcka Enyuxnonedus. 6 5 m. // enas. peo.
@. B. Koncmanmunos. - M.: Cveemcka enyurxnoneous, 1960-1970. .

OCHOBHMU OTJIMYMA HA PEAJIHUTE
N ®PAHTOMHUTE YACTHUYKU I10

a7

, oS 3awo anmomnume u peannume ua- HOCT B €IHO OT ITBPBUTE NPEIAHUS CE€ TO-
| & . CMUYKU Cca HapeueHu no eOUuH U CcblU Ha- BOPCJIO 3a TOBA KaK LKA CBAT € Chb31a/ICH

/ } ’ @ yun -, uacmuuxu no*“? Camoro nazsauue  OT 3pbHua o).

7 j}fy' || »uactika ITo™ (,4acTuyka®, cheTosia 0T daHTOMHHMTE yacTHuKK 110 M peannuTe
Hosvpxnocmma ra IOnumep [To) e B3eTO OT APEBHOCTTA B KAYECTBOTO YacTW4ku [1o xapounanto ce pazmuasam
cH Ha 00O3HAYEHUE HA Hali-ManKama ee- NOMENHCOY Cu No céoume hyHKYuu u npeo-
JUYUHA 1A nposenenuemo 6nazodapenue HasHavenue. PeanHute (craLpoHapHUTE)
curama na Amama nocpedcmeom cen- IACTHIKH [To dhopmupar HeBuIMMAaTa OC-
MOHHOMO NOoJlle HA MAMEPUATHUSL CESM. HOBATa Ha MATCPUATHHS CBAT — 06IOTO

CENITOHHO II0JIE, KOETO OKa3Ba OCHOBHO
®anromHara yactuuka [lo u peannara

I 5 BIMSIHAE BBPXY BUAMMHSA CBST (B TOBa
yactruka [lo — ca aOcomoTHO paznyHu

p YHUCJIO U TPETOTO U3MEPEHHE) U YIIPABJIs-
MO Xapakrep U (QYHKIUH YaCTHYKH, KOH-

BaT Marepusta. A (DaHTOMHHTE YacTHY-
TO Ca ODE/MHEHU CIHCTBEHO OT 00IIATa gy [Jo hopMUPAT OCHOBATA HA BHMMATA
ChCTaBHA 4YacT HAa MATCpHaIHUA CBAT — yacT HAa CBETA HAa MaTepHsiTa U Oraromape-
cenrroHa. TsaxHOTO 00110 Ha3BaHue ,,[10° —  HHe Ha CBOSATA KOHIIEHTPALUSI OT CEITOHH
TOBA HE € CaMO [I0KA3aTel Ha Hail-ManKara C€ SBSIBAaT IPEHOCUTENIN Ha GbmpeuiHus
BENMYMHA (,,Ha YacTWUKara'™) Ha Marepu- HOMEHYUaul, moecm eHepeusama u urgop-
: QITHUS CBAT, HO M IOYMTAHE Ha yBakeHue MAywimd.

Kocm om ounosasvp KbM M3KOHHUTE 3HAaHMSA (B IbI0OKA JpeB- B apeBHOCTTa pasimkara MExIy 4acTHd-

WW.astrotinie
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KuTe Omia OOsACHSABAaHA C ACOLMATUBHU
npumMep ¢ puda (00pa3HOTO CpaBHEHUE C
peannara yactuuka [1o) u nrunure (006-
pa3HOTO cpaBHEHHE C (DAaHTOMHHUTE Ya-
ctruku [1o). Cruxusra Ha pubara — ToBa
e Bojara. Pubara He ce BIKI1a I0py 1 J1a
Ce HaMHpa B MAJIKO €3epIie, HO Tsl ChIIe-
cTByBa TaM. E3epoTo e orpaHuueHo ot
Operosere, THKMO 3a TOBa pudara *KH1Bee

€IMHCTBEHO B HeroBute rpanuiu (Cpas-
HEeHHe ¢ e300cMHuyecKara kierka). Ctu-
XMATA Ha NTULATa € — HeOeTo. 3a pa3iuka
OT pubara, KOsITO He HaIlyCKa O4epTaHU-
ATa Ha €3epOTO, NTUIATa MOXKE /1A JIETH U
Jla TOCTUTA Pa3IndHu e3epa (00pa3HOTO
CpaBHEHUE C IOCTOSHHOTO JBMKCHUE HA
(hanToMHata yactuuka [1o).

OCHOBHH OT/INYUA
HA PEAVIHUTE U ®PAHTOMHUTE YACTUYKHU 110

PEAJIHU YACTUYKMU 110 PAHTOMHU YACTHUYKHU ITO

° CDOpMI/IpaT HEBUANMUA MAaTCPUAJICH CBAT

<> (DOpMI/IpaT BUIUMUS MaTCPUAJICH CBAT.

* Besika egHa YacTHYka ce HamHupa B
OTJeNIHAa €300CMHUYecKa KieTka. s e
CBBbp3aHa C APYTUTE TOAOOHN YaCTHUKH
MTOCPEACTBOM OOIIIOTO CENTOHHO TOJIe.

< MdanTomMHara yactuuka [1o He MOXke 1a
CHINECTBYBa OTJIEIHO, cama 3a ce0e CH.
Ts MOMEHTaIHO M34Ye3Ba B €300CMHUYE-
ckara MeMmOpaHa. ChIIIeCTBYBa CaMO BbB
BpB3Ka c npyru dactuuku llo, dopmu-
paiiku eJIeMEeHTapHHUTE YaCTHIIH, KOHWTO
Ce CBCTOSIT OT TPU U ToBede (haHTOMHH
yactuuku [o.

* HemonBmwkHU (CTallMOHAPHU), TTOCTO-
STHHO C€ HaMHpaT B CBOsITA €300CMUYE-
CKa KJIEeTKa .

<> HOI[BI/I)KHPI, IIOCTOSAHHO CC€ ABMIKAT I1O
CIIMpaIoOBUAHA TPACKTOPHA.

e OTHEMaT 4acCTUYHO €HEeprusiTa u Mpo-
yuTaT HHPOPMALUITA OT IPEMUHABAIIIN-
Te Ipe3 €300CMUYecKara KieTka ¢aH-
ToMHU 4Yactuuku [lo, mpepasmpenenst
MOJIy4YeHHsI TMOTeHIIMal KbM CHCTeMara
oT peanHu yactuuku Ilo — cenToHHOTO
oJie.

+ [IpeMuHaBaT mpe3 €300CMHYECKUTE
KJIETKH MPOHUKBAHKHU IMPE3 €300CMUYE-
ckara mMemOpaHa, ydacTBaT B IIpoleca
Ha €300cM03a. Morar MUTHOBEHO Ja ce
MOSIBSIBAT M MUTHOBEHHO Jla M34e3BaT B
pa3IMYHUTE YacTH Ha €300CMHuYecKara
pelIeTka.

* Komn4ecTBOTO Ha pEaTHUTE YACTHIKH
T1o e TOCTOSSHHO M HEM3MEHHO.

+ KomdecTBoTo Ha (haHTOMHUTE YacTHY-
k1 [1o Bapupa, HO Te ca MHOTO IO MAJIKO Ha
Opoii ot pearrHuTe YacTH4kH Lo.

Kaxmo ouno cnomenamo, 6 opesnume épemena npoyecume npomuyayu 8 Heguou-
MUsL cesm ca ce 00ACHABANU Upe3 pazoupaemu U 6UOUMU 3d HOBEKA ABTeHUs U NPeOMeni.
Obpasysanemo Ha céema om HegUOUMUME HAU-MATKU YACMUyU ce e 00ACHABANO C NPU-
Mepa Ha cememo (meopsawus 8 He2o 0yX), NOOOOHO 3apadXdCcOayUus ce HCUBOM, d CHUO
Maka u ¢ npumepa Ha Hal-MaiKume 3oPHA HA Me3U 3bPHeHU KYIMYPU, KOUMo Ounu us-
gecmHu 6 buma Ha Mmecmuume Hapoou. Hexa npusedem HAKONKO Kpamku npumepa, ceu-
Ooemencmeawu, 4e NOOOOHU 3HAHUS CA COUWECMBYBANU )y HapOOUume, dHcueeeuji Ha pas-
JIUYHU KOHMUHeHmu. A3us: 6 uHoyusma cememo o3Hauaea bosxcecmeer 0yx (Amamarn,),
KOUmo ce HAMupa 6 yenmuvpa Ha bumuemo, A cememo — 3bPHOMO, CUMBOIUSUPATLO Ce-
Memo Ha HCUBOMA, MHONCECMBEHOMO 8 MaaKomo. Appuxa: cnopeo edna om eéepcuume
HA KOCMONO2UYECKUSL MUM HA AQPUKAHCKOMO NieMe HA 0020HUme, céema npousisa3ai
om dymama ,,Amma* ([Tvpsuunus 38yk), 0asauku sHcu6om Ha OE3KPAUHO MAIKOMO —
Ku3ze y3u (koemo e poocmeeno Ha 3pvhyemo Ilo, unu 3pvHyemo ponuo — Hali-OpeeHama
3vpHeHa Kyimypa 8 Agpuka). Amepura: npu amepukaHcKkume UHOUAHYU KAAC MAUCA C
BCUUKU CBOU CeMEeHA ONUYEeMBOPABA HAPOOd, 6CUYKU HeWd 6b8 6CelleHAMA U M. H.

Jlumepamypa: Mumose na napooume no ceema. Enyuxnoneous // en. peo. Toxkapes C.A. — M.: Cveemcka
Enyurxnoneousn 1987. Tom I; [ocax Tpecuoep. Peunux na cumeonume. — M.: QAUP-TIPECC, 2001.
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ALLATRA

E300CMO3

— TOBa € OCHOBOIIOJArallys MPOIIEC,
OnarojjapeHue Ha KOHTO ChIIECTBYBa
MarepuanHusa cBaAt. E300CMO3A -
moea e e@vmpeuien eHepzemuiecKu
maacvK, Hoceuy 6 cebe cu nOmeHyual,
moecm cuna u uH@oOpmMayuoHHa npo-
2pama, 3a KaKeomo u oa e oeicmeue
6 MamepuaiHua céam, B TOBA YUCIIO
U Ha 3apakJaHeTO Ha *XUBOTa. Bcuu-
KO B MaTepuaIHHs >KMBOT ChIIECTBYBa
OnmarozapeHue Ha BBTPEIIHMUSI MOTEH-
muasi. FIMEHHO HEroBOTO KOJMYECTBO
U CBOEBPEMEHHOTO TOI'bJIBAHE HA KOU
Jia e 00€eKT, 1oJie, 4acTula u Jp. ¢ Hero
ompezens KauecTBOTO U BPEMETO Ha
CHILIECTBYBAaHE Ha J1aJIcHUsl OOEKT, SB-
JICHWE U T.H. BbB BUJIUMHS U HEBUIH-
MUS MaTepUaJICH CBAT.

Pa3bupaiiku mpormeca Ha €300CMO3a
MOJKE J1a C€ HaMepu OTTOBOpP HAa MHO-
KECTBO (PM3WYHM BBIPOCH, B TOBA
YUCJIO W OT KBaHTOBara (pu3mka. Ha-
pUMep JHEC € U3BECTHO, Y€ OCHOBHA-
Ta XapaKTepUCTUKA HA aToMa ce SBsBa
HEroBaTa 6vmpeuwlHa eHepeus. AToma
Mpe/CcTaBisABa KBaHTOBa cucreMa (To-
€CT MOMYHMHSBA CE€ HAa KBAaHTOBaTa Me-
xaHuka). HeroBara mbiiHa BbTpeEIIHA
EHEprus ce KBaHTOBa, TOECT MpHeMa
ouckpemen (CKOKOOOpa3zeH) pen 3Ha-
YeHUs, KOUTO ChOTBETCTBAT HA CTAllM-
OHApHOTO (yCTOWYUBHUSA, HEU3MEHEH
BbB BPEMETO) cbcmosnue Ha atoma. Ho
3alll0 EHEeprusTa Ha aToMa MOXeE J1a ce
MIPOMEHSI €OUHCMBEHO NO CKOKOOOpa3eH
Ha4uH TIOCPEICTBOM KBAHTOBHS MPEXO]T
Ha aToMa OT €IHO CTAIllHOHAPHO CbCMO-

AHue B Ipyro? 3amio B KBaHTOBAaTa Me-
XaHUKA UMNYICHUS MOMEHM U 08udice-
HUemo Ha eHepeusma B YacTHIATa B
OTpaHUYCHA YacT OT MPOCTPAHCTBOTO
MOTar Jia mpueMaT eAMHCTBEHO OTPaHH-
4yeH Opoii duckpemnu 3nauenusn? KakBo
JIS)KH B OCHOBATa Ha Te3W mporecu? B
ChbBpPEeMEHHAaTa HayKa C€ YTBBP)KIaBa,
Ye KBAHTOBHUTE aTOMHH €HEPTUH CE€ SIBSI-
BaT CJIEJICTBHE OT BBHIIHOBUTE CBOWCTBA
Ha enekTpoHa. Ho oT KakBo € ChCTaBeH
caMusl €JIEKTPOH U KakK Ce Clly4yBa He-
TOBOTO MpeoOpa3yBaHe OT YaCTHUIA BbB
BBJIHA U 00paTHO? Te3u u MHOTO Apyru
BBIIPOCH HAMHUPAT CBOSI OTTOBOP 3HACH-
ku ocHoBuTe Ha UBKOHHA ®U3UNKA
AJIJIATPA.

ETUMOJIOTUSA HA JTYMATA
E300CMO3. [lymara ,,e300cM03‘ €
oOpasyBaHa OT JB€ AyMH: ,,e30° U ,,0C-
mo3“. I'pwukara nyma ,,E30° (rpsbi.
»£00) e oOpa3dyBaHa OT Tmpejora
»eis® (rpswll. ,,eic™). To MMa HIKOIKO
3HaueHHs. BBB BCEKHMIHEBHETO ,,e30°
Ce W3MO0J3Ba Karo ,,BbB; BBTPE; OTBb-
Tpe; B npenenure”. Ho umHTEpEecHOTO
€, 4¢ B JIyXOBHUTE TPAKTaTH JaJICHA-
Ta JyMa Ce U3IMO0JI3Ba B CJIOBOCHYETA-
HUETO C ,,BbTPelleH 4oBeK“ (0 &ow
dvOpwmog), ToeCcT B TMOHATHETO Ha
»Ayma‘, ., BbTPEIIHO a3‘.

Jlumepamypa: I'ewpyroc Mroumiviotng. Etopoloyixo
Ae€iko g véag Elnvikig yAoooag. AOnva: Kévipo
Aeéikoloyiog, 2009; A Greek-English Lexicon Of
The New Testament, Being Grimm's Wilke's Clavis
Novi Testamenti, Tr., Rev. And Enl. By Joseph Henry
Thayer, New York American Book Co, 1889.

Lumamu om 6ubnuama:

,,...0a 8U 0ade, cnoped boeamcmeomo Ha ciasama Cu, da ce ymevpoume 30pa-
60 upe3z Hezosus /]yx 6b6 6bmpeuiHus 4oeex...

,,3am06a HUe He ce 06e36bpqaeafwe; HO aKo u 0a miee SbHULHUSM HAUL Y06€eK, naxk
BbMPEURUAN 6CEKU 0eH ce nooHo6s6dA. 3au40m0 Hawemo Kpamrxo6pemMeHHo cmpada-
HuUue np0u3ee:)fcda 6 6€3Jl/l€pH0 Koau4ecneo 6e4YHa ciasa 3a Hac, Koeano anedame He Ha
GUOMMOWZO, a Ha Heeudmomo; 3auono BUOUMOMO € BPEMERHO, A HeBUOUMOMO BEUHO. ©

bubnus. Bmopo nocnanue kom Kopunmsanume. Iasa 4:16-18.

bubnus. [locnanuemo kvm Eecanume. [asa 3:16.
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He mo-manko uHTEpeceH € MpeniorsT
,UC (TPBIL. ,,€15° - ,,KbM; ,,B*), OT KOU-
TO ¢ o0Opa3yBaHo ,,e30°. To3u mpemior
ce M3Moi3Ba 3a 0003HauUeHUE Ha BXOJa,
HaTpaBICHUETO, Mpeena; ,,B, Ha, KbM,
3a, cpen’. Toli ce n3non3Ba Karo ykasa-
HHUE 3a JIOCTHTaHe, NMPOHUKBAHE, BXOJ
B ompenesieH nepuoa. B obpazuure us-
pa3u TO3W MPEAJior ce M3MOoJ3Ba, Kora-
TO CTaBa BBIIPOC, KOTaTo €JHO HEIO Ce
NpeBphIIa B JIPYro WU CE pa3zieis Ha
YacTH; KOTaTo HAKOJIKO Hellla WM Xopa
ce crOupar 3aeAHO, 00CANHSIBAT CE U T.H

Jlumepamypa: A Greek-English Lexicon Of The
New Testament, Being Grimm's Wilke's Clavis
Novi Testamenti, Tr., Rev. And Enl. By Joseph
Henry Thayer, New York American Book Co,
1889, A Greek— English Lexicon, Henry George
Liddell, Robert Scott, Henry Stuart Jones, and
Roderick McKenzie, United Kingdom, Oxford
University Press, 1819.

JlrobomnutHO e, 4e ,,£lC“ € CBBbP3aHO C
JIPEBHOIPBIKATA JyMa ,,£1C° KOATO 03-

HauaBa mudpara ,,eqHO M ce sBsBa
CpoIHa Ha MPOTOEBPOIIEiicKaTa OCHOBA
Sém M CaHCKPHUTCKaTa Hhd (sa-krt)
uMalla ChIIOTO 3HAYCHHE, KaTO ,,e1H-
CTBEH; JPYT; pa3ieisM Ha 4acTH; Mpo-
HU3BaM.

Jlumepamypa: Cognate class 623; Indo-
European Lexical Cognacy Database (LexDB
version 0.9 http://ielex.mpi.nl/cognate/623/ —
medcoynapoona koenumuena 6asa; Canckpum-
cko-anenuticku  peunux: A Sanskrit-English
Dictionary: Etymologically and Philologically
Arranged with Special Reference to Cognate
Indo-European languages, Monier Monier-
Williams, revised by E. Leumann,

I'ppukara gyma ,,OCMO3* (osmos) 03-
HayaBa ,,TJ1achK; UMITYyJC; HAaTUCK™. T e
oOpa3zyBaHa OT JIPEBHOTPBIKHUS KOPEH
,othein® — | OytaM™ u e poiCTBeHa Ha
caHCcKpuTcKara ayma ,,vadhati”, xoeto
O3Hauama ,,0yTa‘“, ,,yaps‘, aBeCcTHIICKa-
Ta ayma ,,vadhaya” — ,,oTTiackBam™.

Jlumepamypa: Webster s Third New International
Dictionary of the English Language, Unabridged.
Springfield, MA: Merriam-Webster, 1993.

uLeH enepeemuieHr miacvbK .

,, Ocnoguama Qhynkyus Ha NvpeOMo uMeperue — mosd e NbPEUUHUsL bmpe-

Knuea «AnnamPay, cmp.222

[TPOLIECA HA E300CMO3A

[Ile pa3niename pyHIaAMEHTATHUS TIPO-
[[eC B MUKPOKOCMOCA, KOUTO MpOTHYa
B €300CMHYecKara KJIETKa, MO-TOYHO
B HEMHaTa €300CMHUYecka MemOpaHa.
Heka na HanomMH#M, 4€ B IIGHThpa Ha
€300CMHYecKara KJeTKa ce HaMupa
peanna (cramuonapHa) yactuuka [lo.
A BcsKa OT CTpaHUTE Ha MPOCTPaH-
CTBeHaTa KyOWYHa KJIETKa — €300C-
MHUYecKaTa MeMOpaHa € ChCTaBeHa OT
YHHUKaJIHAa HeMaTepHuaiHa CTpykTypa. B
TPUHU3MEPHOTO MPOCTPAHCTBO TS HSAMA
nebenHa, B HEs OTCHCTBA BPEMETO.
Bbrpeku ToOBa HEWHOTO BBTPEIIHO
NPOCTPAHCTBO, CBHP3aHO C HEMaTepH-
QITHHSI CBSIT € Oe3rpaHuvHO. (3abenedic-
Ka: 6 OpesHOCMMA HeMamepuainus
cesam e OUnN Hapuyan 0YxXo8eH, 8 Opes-

HOZpBYKUmMe npeoanus oOpa3Ho ce
yKazeano, ue 8 eqpupa sxcugesam 602ose-
me). ®anTomMHara yactuuka [lo moxe
Jla TpeMHHaBa Ipe3 €300CMHUYecKaTa
KJIETKA, TIPU TOBA B €IMH MOMEHT TIpe3
KJIETKaTa, Karo MpPaBWIO HpeMUHasd
camo eoua (1) ¢panmommna uacmuuka
Ilo. B npyru ciaydad npe3 pa3iudHu
CTPaHU Ha MPOCTPAHCTBEHUSA KyO (€30-
OCMHYECKaTa KJIETKa) MOTaT Jia BIs3aT
maxcumym o0ge (2) panmomnu wacmuy-
ku Ilo. B TO3u ciy4dail BEpOSITHOCTTA
3a cONBCHK HA ABeTe yacTuukd Ilo B
MpeJeInTe Ha €300CMUYeCcKaTa KIeTKa
€ MHOTO BeposiTeH. To3u cOMBbCHK Mpo-
THYa TI0J] TOCTOSTHHUSI KOHTPOJI U BJIH-
SIHAE Ha CENTOHHOTO T0JIe Ha peaHaTa
(ctanimonapHa) yactuuka [lo.
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Hzo0pasicenue 9. Convevk na ose panmommu yacmuuxu 1o 6 esoocmuueckama Kiemxa.

®AHTOMHATA YACTHUUYKA IO
[IPUTEXKABA BAXKHO CBOMCTBO:
TS E CIIOCOBHA JIA [IPOHUKBA B
E300CMHNYECKATA MEMBPAHA
U JIA YYACTBA B IPOLIECA HA
E300CMO3A. TOECT, CIIOCOB-
HA E MUTHOBEHO JIA N3YE3BA B
E300CMHNYHATA MEMBPAHA HA
KJIETKATA OT MATEPUAJIHUS
CBSIT U MUTHOBEHO JIA CE I1O-
SBSIBA B HEI'O, TIPU TOBA B KOE
JIA E JIPYTO MSICTO HA E300C-
MUYECKATA PEILIETKA (M3J1U-
3AUKM OT E300CMUYECKATA
MEMBPAHA HA JIPYTA E300C-
MUYECKA KJIETKA), HO BEYE C
OBHOBEH BBTPEUIEH NOTEH-
[IMAJI (EHEPTUSI 1 HOBA MH-
®OPMALIMOHHA ITPOT'PAMA).

[Ipomeca Ha €300CMO03a B TPHH3MEP-
HOTO TPOCTPAHCTBO CE€ OCBIIECCTBIBA
caMo npe3 2eoMempuyecKus. YeHmvp
Ha eoHa om uecmme MeMOpaHu Ha

esoocmuueckama kaemxa. Crupaio-
BUJIHATA CTPYKTYpa (Ha eleMeHTapHaTa
4acTHUIa) 00pa3HO Ka3aHO CE 3aBUHTBA
3aroYBaiikk OT TJIaBHaTa (haHTOMHA
yactuika [1o B reoMeTpuyHUs [IEHTHP
Ha e3oocMuyeckata memOpana. Cnen-
BamuTe dactuuku [lo, xouTo Bim3ar
B CbhCTaBa Ha ChIIaTa Ta3HW EJICMCH-
TapHa YacTula s CleIBaT MO ChIlara
CIMPAJIOBU/IHA TPACKTOPUs, MPEMHHA-
BaliKu TIpe3 €JJHH U CHIIU €300CMUYe-
CKM KJIETKH W MeMOpaHu. ToBa TSAXHO
BBPTEIUBO JIBIXKECHUE (popMupa 3asux-
Py Bb3MYIIEHUS TI0 BpeMe Ha Tpeji-
BIKBAHETO HA JaJicHaTa CTPYKTypa
npe3 €300CMHYECKOTO IMPOCTPAHCTRBO.
bnarogapenue mporeca Ha €300cMo03a
¢danTromHara yactiuka [1o ce mosiBsiBa B
Jpyra €300CMHUYeCcKa KJIeTKa ¢ OOHOBEH
3amac OT CHEprusi ChIVIACHO cTapara
Wi OOHOBEHA, WM CHhBHPIICHO HOBa-
Ta Mporpama, Kosto € Ouiia 3ajoeHa
B Hesl 110 BpeMe Ha NMpeOMBaBaHETO U B
MeMOpaHHOTO MTPOCTPAHCTRO.

Unmepecro e d0a ce npocinedu emumono2uama Ha oymama uHgopmayus 8 I
OpesHume epemena. ,, Informatio” — e ramuncka oyma 0b6o3Havasauja Npeocma-
6sHe, passACHABaHe, U3N0JCeHUue, MbIKYyeane, nouamue, uoes, konyenyus. Oo-
pasyeana e om ,,informo’”’, Koemo o3nauasa ,,ouepmasam, npuoasam gopma*.

Jlamunckama oyma ,,informo” e obpazyeana om npucmaskama ,,in’’, Kosimo yKazed
Ha 3HaYeHuemo ,,8bmpe, 8bmpeuieH, omevmpe ", a u kopeua ,,form”. Cuamaino ce
e, ue UHO0e8pPONelCcKUsl KOpeH Ha cvbepeMerHHama dyma ,,hopma“ ce seaea ,,mer-bh”
unu ,,mer-gwh* — “uckpu, onecmu, ceamra ‘. To3u KopeH yKazea HA NPOAGLEHUENO
Ha Kakeomo u da 6uno & nonespenuemo. Jlamunckama oyma ,,forma‘ e poocmeena
Ha epvyxkama oyma ,,morphe* (uopp), obosnauasawa ,,86bHUHAMA DOPMA, bHULEH
acnekm, gpopma, KOHmMyp, Cmpykmypa .

Jlumepamypa: Cumenos, A.B. Emumonocuuen peunux na pyckus esux. Mockea: FOnusec, 2003; An
elementary Latin dictionary Lewis, Charlton Thomas, New York, Harper & brothers 1891; https://archive.
org/details/elementarylatind01lewi; The Linguistic Moment: From Wordsworth to Stevens, Joseph Hillis
Miller, Princeton Legacy Library, 1987, Bréal, Michel, and Bailly, Anatole. Dictionnaire étymologique
latin. Paris: Hachette, 1918 https://archive.org/details/dictionnairetym00bailgoog Miller, Joseph Hillis.
The Linguistic Moment: From Wordsworth to Stevens. New Jersey: Princeton University Press, 1987.
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KakBo o3Ha4aBa 3a MaTepUaJIHUA CBAT
OOHOBEHUS @bmpeuiern NOMeHyuan Ha
¢panmomnama uacmuuxa Ilo, KOUTO
BCEKH BT CE IMOMBJIBA U ,,KOpHUTHpA“
B Tporieca Ha e3oocmo3sa? Haii-o6mo
TOBa MOXKE J]a CE€ Hapeye C JyMaTa: €BO-
monus  (ch3gaBaHe, NpeoOpa3yBaHe,
paspylieHue, OOHOBJICHHUE), PECYPCH,
pe3epBH U BB3MOXKHOCTH. To3u 3amac
OT YHHWKAJIHA €HEPTHs, KOATO (PaHTOM-
Hata dactuuka [lo mocraBs or Hema-
TEepUAHUS CBSAT B JPEBHOCTTA HapU-
yajgu cwiiata Ha Auiata (3abenescka:
no-nodpobHo 3a curama Ha Aniama
Modiceme 0a npoyememe 6 KHu2d ,, An-
aamPa*). ToBa e cuna OmarogapeHue,
Ha KOSITO CHIINECTBYBa IIEJIUS MaTepHU-
ajeH cBAT. VIMEHHO KOHIIEHTpaIusTa
Ha Ta3| CWJIa B €IHU WU JPYTH MecTa
B €300CMHUYECKaTa peIIeTKa € TOBa,
KOETO CENTOHHOTO II0JI€ CHCTABEHO
oT peanHu 4actuuku Ilo ,,Jm0BYBa“,

MOJIXPAaHBAWKU CBHIICCTBYBAHHETO Ha
cBosiTa cucrema (cuctemara Ha XKupo-
TUHCKHS pa3yM). CbhINIaCHO JPEBHUTE
JTyXOBHHM 3HAHWS, UMEHHO CHJara Ha
Anara e Ta3u, KOSITO MOAPEXk1a BCHU-
KO BBbB BHJIUMHUS CBST, Kapa BCHYKO
Jla ce JABWXKH W mpeodpaszyBa ChIVIac-
HO ompeneineH TuiaH (MHGOpMAIs)
OT HEMaTepUaHUs CBAT (3abenexcka:
6 OpesHOCmMmMAa HaApuyaiu mo3u niaw
— naana Ha Ilvpeuunus Jlomoc, 3a-
mucwvaa Ha boea, eonsama om dyxoenus
ceam). llogpenenara nndopmanms 3a-
JlaBa  XapaKTCPHUCTUKH, TapaMeTpH,
CBOMCTBa, MpOTrpaMH 3a jAeicTBue (u
T.H.) Ha 00EKTHUTE U SIBICHUSITA OT Ma-
TepuanHus cBAT. JloOpe e 1a ce pasim-
yaBa 00I110TO MOHSATHE Ha CbBPEMEHHa-
Ta ayma ,,dH(popMalus’ oT CMUCHIA,
KOWTO Ce Blara B TasW JiyMa B OIIUCBa-
HUTE (U3NYECKHU MPOLECH Ha MUKPO-
KocMoca.

ITPEJJABAHE U PA3IIPEJIEJIEHUE
HA EHEPI'UATA U UHOOPMAILIUATA

Kak mpoTtrua npenaBaHeTo u pasmpee-
JICHHETO Ha €HEepPrusTa, a ChIIO TaKa U
IPOYUTAHETO Ha MH(POpPMALIUATA BHTPE
B e3oocMmuyeckara kierka? Ille oOsc-
HUM JaJ€HUs TpOIleC C MpUMepa Ha
OTHEMaHE Ha 4acT OT BbTPELIHHS I0-
TEHIMAJT OT 21déHama hanmomHa 4a-
cmuuka Ilo. 1lle HamOMHUM, Y€ TS C€
HaMHpa B HA4YaJlOTO Ha ChEIMHEHHUETO
(Bpp3kara) Ha (PAaHTOMHUTE YACTUUKU
ITo (0oOpa3HO Ka3aHO KAaTO JIOKOMOTHB H
BaroHu), oOpa3yBallly eJeMeHTapHaTa
yactuna (00pa3Ho Ka3zaHO 00pa3yBalku
BJIAKOBAa KOMIIO3MIIUs). 3aI0 CMsTaMme
Jla OTJICJIUM Ha TOBa TaKOBAa BHUMaHUeE?
Paborara e TaM, ue UMEHHO OT II'bpBa-
ta (m1aBHa) (aHToMHa yactuyka Ilo
ce mpouuTa HH(pOpMAIMATA 32 LENUs
MHUKPOOOEKT (32 I[UIOTO ChEIWHEHHE
or ¢anromuu yactuuku llo, Bnuzamm
B CBhCTaBa Ha €JEMEHTapHaTa YacTH-
1a) ot peanHara yactuuka [lo. OcBen
TOBa, aKo peajHara yactuuka [lo Biu-
se Ha mpoleca OnmarogapeHue cuiara
Ha CBOETO COOCTBEHO CENTOHHO TOJIE U
NPOMEHSI TPACKTOpHUATA Ha JBIKCHHE

Ha TaBHaTa (aHnToMHa vactuuka [lo,
TOraBa C€ MPOMEHS TPACKTOpHUATA Ha
JIBIDKEHUE M HAa OCTaHAIUTE (DAHTOMHH
yactuuku [lo Hamupamm ce B 1aeHO-
TO ChelMHEHHE. Te TMpeMHHABaT Tpe3
ChllaTa Ta3W €300CMHUYECKA KIIETKA,
pe3, KOsITO MPeMUHaBa U TSIXHATa IJIaB-
Ha (aHToMHa yactuuka [lo, eauHCTBE-
HO M3ryOBaT 4acCT OT €HEePIUsrTa, KOSITO
OvBa M33eMBaHa OT peajHaTa 4yacTUYKa
Mo Gnaronapenue Ha HEHHOTO COOCTBe-
HOTO CETITOHHO IOJIE.

Kak npornya nporeca Ha U33¢MBaHe Ha
eHeprusTa oT peanHara yactuuka [lo?
Bennara, cinen kxaro ¢aHTOMHara ua-
ctuuka [Io MuHaBaliku mpe3 €300CMHu-
yeckara MeMOpaHa, OOHOBSIBAKH CBOS
BBTPELICH MOTEHLHAJl BIM3a B HOBaTa
€300CMHMUYECKa KIIETKa, IPOTHYA IIPO-
neca Ha Bb30yXJaHe Ha COOCTBEHOTO
CENTOHHO I0JIE Ha peajHaTa (CTaluo-
HapHa) yactuuka Ilo, Hamupama ce B
JaneHara Kierka. Peannara dactuuka
o 3anouBa 1a M3MBIHIBA PYHKLIUATA,
00pa3HO Ka3aHO Ha MUTHUYECKU CIIy-
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KHUTEJ — ChOMpall TaKcuTe (€HeprusTa)
¥ KOHTPOJIUpAIIL LeJus rpolec (Ipoyu-
TaHeTo Ha nHpopmanusta). [Ipuponara
Ha CWJIaTa Ha COOCTBEHOTO CENTOHHO
noje Ha peanHara yactuuka Ilo e Ta-
kaBa, ye (panTtomHara yactuuka Ilo B
CBOETO JBIKCHHE B IMPOCTPAHCTBOTO
Ha €300CMHUYecKaTa KIeTKa 3a00MKas
peannara yactuuka [lo (koero 3amaBa
HEMHOTO CIUPAJIOBUIHO JABHIXKCHHE, a
3a€HO C Hesl M HAa BCUUKU OOCKTH U SIB-
JICHUs] B MaTe€pHAJIHUS CBAT). (3abenedic-
Ka: sudicme NO-HAMamvK 8 00K1ada me-
Mama 3a CNupaioBUOHOMO OBUNCEHUE).
OcBeH TOBa, KOTAaTO CENTOHHOTO MOJIe
Ha (panTomHara yactuuka Ilo momana
B COOCTBEHOTO CENTOHHO IIOJIE Ha pe-
anHara yactuika [lo, oT Hes ce oTHemMa
eHeprusTa (karo npasuiio — 10%) u un-
dopmanusiTa, KOITO HOCH CE TPOYHTA
oT peanHara yactuuka [1o. Ha cBoli pen
peanHara dactnuka [lo mpemaBa oTHe-
TaTa 4yacT OT NOTEHIMaia Ha (PaHTOM-
Hara yactuuka [lo kbM — o0mioTo cen-
TOHHO TIOJIe Ha peasHuTe yacTuuku [1o
(OKuBoTHHCKHS pazym).

[To TO3W HAYWH cHCTEMaTa OT PeaTHUTE
yactuuk [1o (001110TO cenToHHO Moie)
KOHTPOJIUPA BCHYKO, KOCTO C€ CIy4Ba
B MarepuajHUs CBAT, Npepasnpene’s,
npeoOpazyBa W TOTpeOsiBA CHEPrus,
HeoOXoMMa 3a TIOTBPIKAHETO Ha CBO-
eTo chlnecTByBaHue. Hemo moseue, B
3aBUCHMOCT OT OIPENCICHH YCIIOBUS,
cucrtemara (0OIIOTO CENTOHHO TIOJIE)
MOYKE Upe3 BCsKa peaiHa yacThuka [lo
KOCBCHO WIIN JII/IpeKTHO a BJIUAC Ha
MIPOIECUTE, MPOTUYAIIN BHTPE B €300C-
MHYECKUTE KIICTKH, 1A HpOMeHH, Hpe—
o0Opa3yBa KauyecTBOTO Ha TE3HW MpOIle-
CH, TSIXHATa MOTOKA U T.H., JIa YCUJIBA U
orciiabBa JeHCTBUETO Ha (DAHTOMHUTE
gactuukd [lo. UmeHHO cien momoOHa

,»KOpeKIMA™“ Ha (paHTOMHATAa YacTUYKa
Ilo or crpaHa Ha peanHara 4acTUYKa
ITo u 3aBHCH KbJIE, B KAKBA IIOCOKA, LI
€ HeoOX0IMMO yCHUJIBAHETO, AKTUBAIHSI-
Ta Ha €/lHa WIM JIpyra HeilHa porpama
MIOCPEJCTBOM KOPEKLMATA HAa BBHTPELI-
HUS U noreHuuan. ToBa CbOTBETHO ce
oTpa3siBa U Ha KU3HECIOCOOHOCTTA Ha
camHsi MUKPOOOEKT, KOWTO € ChCTaBeH
oT gagenute yactuuku Ilo.

ITo TO31 Ha4YMH, KOraTo cucremara ,,Jo-
KycHpa CBOETO BHUMaHME * KbM IIPOLIEC,
B KOWTO y4acTBa TaKOBA CbEIUHEHUE OT
¢danromun yactui Ilo (M3rpaxmamm
€IHa WIN Jpyra ejJeMEeHTapHa 4acTu-
11a), IpoMsiHaTa JBW)KEHHUETO Ha Ta3u
Bpb3Ka OT (aHTOMHHU 4YacTHuku [lo u
TEXHUs BbTPELIEH IOTEHIIMAJ MOT'aT Ba-
puaTtuBHO 1a ce npomeHsT. Hampumep,
CBIJIJACHO IIbpBUYHATA HWH(OpMAIUS,
II0JIyY€Ha 110 BpEME Ha €300CMHUYECKUS
IIPOLIEC, €AUH OT BAPUAHTUTE 32 JIBHIKE-
HUE Ha IaBHaTa ()aHTOMHA YacTHYKa
ITo mpenmnosnara T4 ga c€ HAcCOYM KbM
NPOTHUBOMOJIOKHATa MeMOpaHa B €30-
ocmuueckara kierka. Ho nopaau nene-
HACOYEHOTO BJIMSHUE WM KOPEKLMs Ha
uHpOpMaluATa OT peajHaTa yacTUYKa
[To, rmaBHara ¢anromHa yactuuka [lo
MOJKE J1a IPOMEHHU CBOATA IIOCOKA U J1a
U3JIe3€ HAllpUMED IIPE3 ChCEHATA MEM-
OpaHa Ha JaJieHaTa €300CMUYeCcKa KIIeT-
ka. JloObpe e 1a HarOMHUM, Y€ ITbPBHY-
HaTa MHPOpPMAIHs, KOSTO CE 3aJlara BbB
BBTPEIIHUS MOTEHIMAN Ha (haHTOMHATa
yactuuka [lo BBB Bpeme mpoleca Ha
€300CM03a, U3HAYajHoO € ,,0rpaHuYeHa
B CBOSITa BapUMaTHBHOCT®, B TOBa BJIU-
3aT pa3JMYHU BapUaHTH HA BIUSIHUE OT
cucremMara Ha (PKMBOTHMHCKHUS pa3yM)
— CENTOHHOTO II0JIE, KOETO M3rpax/a
OCHOBAaTa Ha BCUYKH B3aMMOJEUCTBUS U
IIPOLIECU B MaT€pUAJIHUS CBSAT.

L, Cesepyasatiku om nosuyusama na Habnooamen om Kueomunckomo Hauano

unu om Jyxo8HOmMoO HAYAN0, HUE 6eye OCHULCCMEIBAME GIUSHUE GbPXY CAMAMA
cumyayusi, HelUHUsL b3AMOICEH U3XO0O0 U HEUHOMO NPedpeuasane 8 HeGUOUMUS 3d
Hac cesm, mwil Kamo usgvpuisame uzoop. Besaxa cumyayus — moea e ceoeobpasen
O0mMe080p HEe CAMO HA MBOEMO NPUCHCMBUE 8 KOHKPEMHOMO MACHO MYK U ce2d, HO U
Ha Mo8a, KAKb8 UMEHHO ce 8b3npuemMaul 8 0adeHuss Momenm *
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CBOBO/IHA EHEPI'A

3aeHO € rope CIIOMEHAaTH IpPEBHU
3HaHUS 3a MPOIECUTEe, MPOTHYAIIN
Ha HUBO E300cmuuecka pemierka, B
N3KOHHATA ®U3NUKA AJUJIATPA
ce ChIbpKaT M 3HaHUS, KaK MOXeE Jia ce
nobre cBOOOMHA eHeprus, pa3Oupaii-
KU KaK (DyHKIIMOHHMpA HEBUAWUMHUS CBSIT.
[Tox TepmuHa ,,cB0001HA EHEPTUs‘“ HE ce
UMaT TPe/IBUJI M3BECTHUTE Ha JHEIICH
JICH TEpMUHU BbB (prsukara u ¢usmye-
CKata XuMHs — ,, CBOOOIHATA E€HEprHs
Ha XeJIMXOMII WM ,,CBO0OHATA €HEep-
rust Ha ['u6c*. [lox repmuna ,,CBOJIHA
EHEPI'MA“ 8 UBKOHHA ®U3NKA
AJIJTATPA tpsi6Ba na ce pazdupa — npo-
M3BOJIHA OT yYHHBEpcajHarTa JAelcTBalia
CHJIa, KOSTO Ce TMOsBSBA MPH BB30YKAa-
HETO Ha COOCTBEHOTO CENTOHHO MOJIe Ha
peannara yactuuka Ilo, Hammpama ce
B €300CMHMYecKara kieTka. Toect, ToBa
(daKkTUYEeCKH € TeHepupaHe Ha CBOOOI-
Ha eHeprus, Oazmparia ce Ha Bb30yIu-
TEJIHUTE TPOIECH B CENTOHHOTO MOJIe

Ha peaHuTe (CTAIMOHAPHH) YaCTUYKU
ITo B e300cMuueckara pemierka. Pa3ou-
paHeTo CHIIHOCTTA HA JaJieHaTa eHep-
TUsl HE MPOTUBOpPEYM Ha OOIOTO (yH-
JAMEHTAJIHO pa30upaHe 3a eHeprusra
B ChbBpeMeHHara (u3uKa, MoJ KOsITO ce
nmoapa3dupa CrocoOHOCTTa Ha Mate-
pHATHUTE CUCTEMH Jla M3BHPILIBAT JEii-
CTBHE MPOMEHSNUKU CBOETO CHCTOSHHUE;
3a eHeprusta Karo eHa eJUHHA 00Ila
MsIpKa C KaueCTBEHO pa3iuyHu (popMu
Ha JIBWKEHUE Ha MarepusTa, ChbXpaHs-
Ballla ce MPH TAXHOTO TpaHCHOPMUpPAHE.
[To-ckopo 0OpaTHOTO, pa3KprBa HEHHH-
T€ IbPBOOCHOBH. 3HAHUSATA 32 Ta3U YHH-
BepcajiHa CUJia J]aBaT OCHOBOIOJAralln
OTrOBOPH HAa MHOTO aKTyaJTHH BBIIPOCH,
Kak € Bb3MOXHO MPOCTO U O€3IUIaTHO J1a
ce MOJyYM ChIara Ta3M eJIeKTpUdYecKa
€Heprusi B HEOrpaHHMYEHH KOJINYECTBa,
HE3aBUCUMO OT HAJIWYHHUTE TPUPOIHU
pecypcu B KOsl J1a € MPOCTPAHCTBEHA
TOYKa HA €300CMHYECKaTa penieTka

ACOIIMATHBHUA ITPUMEPHU HA TTPOILIECA
E300CMO3, ITIPEIABAHE U PA3IIPEAEJIEHUE
HA EHEPI'UATA U UHOOPMAIIUATA

L[s10TO OBWKEHHME B MHKPOKOCMOCA
ce ciyuBa OiarojapeHue Ha Ipoleca
e3o0cMo3. TpaHchopmanmure, KOH-
TO C€ CIIyYBaT Ha HUBO €300CMHYECKa
pelieTka (BIUSHUETO HA PCATHUTE Ya-
ctruku [1o BpxXy haHTOMHUTE YacTHY-
ku [lo), Moxe oOpa3HO 1a ce OOsSCHST
Yype3 acoIMaTHUBHHU IPUMEpH, pa3ou-
paem# 3a TIOBEYETO OT Xopara B ChBpe-
MeHHHs cBAT. [IpencraBere cu, 4e cre
HaOMroaTes HaMupai[ Ha KOCMHYECKa
CTaHIMSA, KOWTO BOAM HAOIOJCHUE
BBpPXY [aJICH JKEJEC30MbTEH YYacThK
Ha 3emsTa. B HauanoTo BMKgare camo
enHa touka. Cien mpuOIMKaBaHe Ha
naneHust 00EKT ¢ MOMOIITa HA ONTHYE-
CKO YCTPOWCTBO TOYKATa CE MPEeBpbhINa
B MHOXECTBO WBHUIIU. A CIiell MHOTO-
KpaTHO YBEJIMUYCHUE BeUue BUKIATE IO-
JSIMO KOJIMYECTBO HaW-pa3InYHH Bjla-
KOBH KOMIIO3HIIMH, BCSIKA, OT KOUTO CE

HaMHpa B CBOA KOJIOBO3 U CC IIPCABUIK-
Ba KbM CBOATa OCII.

AKO TIpoBeIEeM acOlMaTUBEH Iapa-
Je ChC CTPOCKA HA eJIEMEHTapHaTa
YaCcTHUIA, TO BCSKA €IHA BJIaKOBa KOM-
MO3UIMS IPEJICTaBIsABa OINpe/ciICHa
eleMeHTapHa Jactuia. KoimuecTBoTo
Ha BarOHHUTE B KOMIIO3UIIAATA — TOBA €
KOJIMYECTBOTO HA (PAHTOMHUTE YaCTHY-
ki Ilo, chcTaBsgIM gajcHaTa €IeMEH-
TapHa yacTuIlla. BRHIIHUSA BUI Ha Blia-
KOBUTE KOMIIO3UIIMM 3a HaOIIOIaTes
¢ eHaKbB — C YHHUBEPCAIHU TOBApHU
BaroHH, HO ChIBPKAHUETO HA CAMMTE
BaroHH MOJKe Jia ObJie pa3IudHoO: X0pa,
JKUBOTHH, (Ppakius, BBIIMINA, HEQT,
KHUCEJIMHA, JIyra, 3bPHO U T.H. AcolHa-
THBHO TOBA € MOJA00HO Ha Pa3IUYHHUTE
3BeHa — (paHTOMHHU yacThu4ku [1o, Hab-
JHEHH C Pa3Ju4eH BbTPEIICH OTCHIIHU-
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ALLATRA

aJ1, BIM3aIlHd B ChCTaBa Ha €JIEMEHTap-
HUTE 4yacThIu oOpa3yBaiiy ,, KuBaTa‘,
,»HE JKHMBaTa“ MaTepus WIN pa3IndHU
IpUPOTHU siBIIeHUs1. Hampumep, enex-
TPOH WJIH ApyTa eIeMEHTapHAa YacTHUIIa,
BJIM3AIlla B ChCTaBa HA MUKPOOOEKTHUTE,
oOpa3yBaiiy Ha CBOM pel  4acTH OT
YOBeKa, JKMBOTHOTO, TpeBaTa, BOJaTa,
IaHerara 3emsi, JaJCUHHMTE 3BE3IU U
T.H. BpTpemrnus noreHuman (eHeprus-
Ta 1 uH(OpMaIKATa) HA BCAKA YACTHY-
ka [To — B HaIIETO acOMAaTUBHO CpaB-
HEHUE MPEICTaBISIBA ChABPKAHUETO HA
BCEKH BaroH OT KOMIIO3HUIIUSTA, KOETO €
HEJOCTHIIHO 3a IOIe[a Ha HaOIoma-
tenst. [IpasHu BaroHu He ChIECTBYBAT!
Bcuuky Baronu U3Iriekaatr eIHaKBo, HO
BCEKH BaroH € C pa3JIu4eH TOBap.

Kenesuure nbTHUILA, JOKOMOTUBHUTE,
MaIIMHUCTUTE — BCHYKO TOBAa YHCTO
YCIIOBHO Ca pas3fu4eH BUj uHgopma-
Yus, KOSITO CHBKYIHO OIpenens pas-
HOOOpa3HeTo Ha MaTepusATa, MocoKara
Ha HEMHOTO JABM)KEHHE, TpaHchopMma-
LMSTA U, X0Ja Ha OBbJCIIUTE CHhOUTUS U
T.H. Peannara (cTanmoHnapHa) yacTu4ka
[To B e300cmuueckara KieTKa — TOBa
€IHOBPEMEHHO € U JucIieuepa OTroBa-
psIl 3a ONpeneseHUs] y4acThbK U MUT-
HUYAp, YHUETO COOCTBEHOTO IIOJE Ha
peannara yactuuka [lo ce sBsiBa cBoe-
o0Opa3Ha MUTHHUYECKa 30Ha. To3u auc-
neyep — MUTHUYAP HE CaMO €AHOIMYHO
PBKOBOJIM JBM)KEHUETO Ha BIAKOBUTE
KOMITO3UIIMU U YTpaXkKHsBa JUCIIEUep-
CKU KOHTPOJ B CBOSI y4acCTbK (€300CMHU-
yeckara KJIeTKa), HO M ChOMpa OT BCsiKa
BJaKOBa KOMIIO3MIIMS, MpeMUHaBaIla
Ipe3 HEroBHsl y4acThbK CBOeOOpa3Ha
,Takca®“ (MuUTHUYECKH cOOp) 3a mpe-
BO3a Ha KOi1 1a € ToBap. ToecT peanHara
yactuuka [1o uzzemsa 10% ot BpTpem-
HUS TOTEHIMal OT Bcska (aHTOMHA
yactuuka [lo (B acouuatuBHus npumep
TOBA Ce SIBSIBA €/IMH BaroH OT BJaKoBaTa
KOMITO3UIIUs), TPEMHUHAaBaIla Mpe3 Ja-
JieHaTa €300CMHUYecKa KJIEeTKa.

JucneuepsT ,,ipounTa WIK Konupa““ ot
JOKOMOTHBA (ITbpBaTa TiiaBHA (paHTOM-
Ha yactuuka [lo) msmara undopmanms

3a IMpeMUHAaBalara BIAKOBA KOMIIO3U-
IUs: ABJDKWHATA U, ChABPKAHUETO Ha
BaroHMWTE, MapuipyTa ¥ T.H. Bcuuku
IIPEMMHABAIIMU TIpe3 y4yacTbka (€300C-
MHUYECKaTa KJIETKa) BIIAKOBE CE JBIIKAT,
0e3 ma crupar, 3a00MKAJISTHKH CaMHUSI
JUCTIEYEPCKH IMYHKT, Taka Ja Ce Kaxe
CBO€0Opa3Hus ,,CUTyallMOHEH HEHTBP
(peannara yactuuka Ilo). ITo To3mu Ha-
YUH TpUOIIKABAKU ce MaKCHMAaJIHO
KBM JIUCIICYEPCKUS MYHKT U BIM3aUKU
B MUTHHYECKaTra 30Ha (COOCTBEHOTO
CENTOHHO MOJie Ha peajHaTa 4YacTHUd-
ka [lo) Te 3amnamar ,,IUCTaHIIMOHHO
cBosita Takca. Ilpu ToBa nucHedepbT
MOXe /12 320aBH I YCKOPHU CKOPOCTTa
Ha BJIaKOBaTa KOMIIO3MLUS B JaJCHUS
y4YacTbK, J]a OTHEME MaJlka MK ToJsiMa
yacT or ToBapa (10% wnm mo-ronsima
4yacT OT BBTPEIIHUS MMOTEHIHAl, B 3a-
BUCHUMOCT OT CUTyalusTa) U T.H. A B
0COOEHH Cllyyau, KOTaTo B ChCTaBa Ha
KOMIIO3MLIMATA C€ HamHpa ,,JUIjioMa-
TUYECKHU BaroH* (CMUioBara ajajiaTOBCKa
¢danromua yactuuka [1o) — Ha nucneye-
pa My ce Hajara Ja ocTane 0e3y4yacTteH
KbM TPEMHHABAaHETO HA TO3U CIICIH-
aJIeH BaroH, MpHUTeKaBall HEMPUKOCHO-
BEH CTaTyC.

Bcexn nmucneuep (chriiacyBallku ChC
cucTeMara OT JIWCIIeUYepH) Ha CBOS
y4acTbK MOXK€ Ja KOHTpOJIMpa U pe-
ryJaupa JIBWKEHHUETO Ha BIIAKOBETE, B
TOBA YHCIIO MOXKE Ja TMPEeHAacoYBa KOs
Jla € BJIAKOBAa KOMITO3HMIIUS B JIPYT KO-
JIOBO3, MPOMEHSUKHN JIEeCTHHAIUATA Ha
neaus cheraB. JlucrmeuepbT MpakTH-
YEeCKH MHUTHOBEHO crozesst uHpopma-
IUATAa U W33eTara 4acT oT ,,ToBapa““ C
OCTaHaJIUTE JUCIIEYepU B CHCTEMaTa.
Ako ortuereMm, 4e wuHMOpMaIUATA U
EHEPTHsTa MEXAY PEaTHUTE YaCTHUKHU
ITo ce mpemaBa MHUTHOBEHO B TSAXHOTO
001110 CENTOHHO I0JIe, TOraBa MOXe Ja
ce pazbepe Mo KakbB HAaYMH CHCTEMaTa
or peasnn 4vactuuku Ilo (cucremara
Ha JKMBOTHHCKHUS pa3yMm) KOHTpOJIMpa
MaTepHATHUS CBST, MOXKE J1a MY BIIH-
sie, 1a IPOMEHSI XapaKTePUCTUKHUTE Ha
MaTepusTa, 1a IpeHacoYBa BEKTOpa Ha
NEUCTBUS U T.H.



H3zobpasicenue 10. Acoyuamusen npumep Ha convcvk Ha 0se panmomnu yacmuyxu Ilo 6 e3o-
ocMuYeckama Kiemka u npoyeca Ha npeoopasysane Ha mexHusi bmpeuier NoOmeHyuan cieo
NPEMUHABAHENMO HA €300CMUYECKaAma MemMopand.

JIBIDKEHHETO Ha BIIAKOBETE IO Ta3M JKe-
Je30IbTHA MpeXa He € ChbBCEM IpH-
BUYHO 32 HaOIIOAaTeNsl, HAMHpAII[ ce Ha
KocMuuecKkara craHuus. Beska Biako-
Ba KOMIIO3MIIMSI HA TpaHWIaTa Ha JBara
JICTICYEPCKH y9acThKa MMPEMUHABA Tpe3
CBOCOOpa3eH HEBWIAUM TyHEN C HyJe-
Ba JeOellMHa, HEI0 HAarmomo0sBaIio Ha
THHKA IeJIeHa (€300CMIYecKaTa MeMOpa-
Ha). 3a HaOmomaressi OT KOCMHUYecKaTa
CTaHIMA, JBM)KEHHETO Ha Bllaka Ha 3e-
MsATa (pU TPEMHUHABAaHETO My Ha Tpa-
HUIIATa Ha JUCHEUYEPCKUS y4acThK) LIe
U3IIIEKIA KaTo HEMpeKbCHAT mporec. A
BCBHIITHOCT BCEKU BAarOH OT KOMITO3HIIHU-
siTa, TMPEMUHABANKKU Ta3u ,,pa3rpaHuyu-
TEJIHA JINHUA™ MEXIy JBara y4acTbKa,
we uzue36a om eOuHUs Y4acmovK U uje ce
nosesea 6 opyaus (B Ipyra €300CMUYECKa
kieTka). [lonsikora BiakoBaTa KOMITO3H-
IIUSI MOXKE JIa C€ JIBMXKU ChBCEM HETpe/I-
CKa3zyeMo 3a HaOIromarTelis, Helo Mmoja00-
HO Ha ,,TeJenoprauuara’: HayCKalKd
eMHUSL YYaCTBK, TOM MOXE Ja M34Ye3He
Ha HErosaTa IpaHUIla U MOMEHTAJIHO Ja
C€ MOSIBU B JIPYT yYaCThK, PA3MOJIOKEH Ha
XHJISITU KWJIOMETPH OT ITbpBust. Herno mo-
Beue, BJIAKOBAaTa KOMIIO3UIIMSI BEYE MOXKE
Jla ce yMpaBisiBa OT JPYT MAIIMHUCT ChC
CBBCEM JIPYT MapIIpyT, a BIaKa 3apeacH
C HOBO 'OPHUBO, MOXKE BEYE Ja C€ ABHKH,
110 HOBH PEJICH, B JIpyTa MocoKa (HoBara
“H(pOpMAIIYs), PEBO3BAUKY BbB BarOHU-
TE HOB TOBAp U T.H.

Hemo mnoBeue, ako Ha €IWH U CHIIA
JUCIIEYEPCKU Y4aCTbK €IHOBPEMEHHO
BJIM3aT JBE BJIAKOBM KOMIIO3MIIMU U C€

combpekBat (cOMbehKa Ha BE (DaHTOMHU
yactuuku [lo B e300cMuueckara KieTka
MO/l BIHMSIHUETO Ha COOCTBEHOTO Cell-
TOHHO I10JI€ Ha peanHara yactuuka l1o),
TO €HH CHCTaBHH YaCTHU OT BIAKOBHUTE
KOMIIO3UIIMM MOTaT 3aBHHATHU Jla U34e3-
HaT Ha rpaHuIlaTa Ha Ja/IeHUs] y4acThK (B
e300ocMHUecKkaTa MeMOpaHa), a Apyrure
— MOrar Jia ce MOSBAT B IPYT YYacThK B
CBBBPILIEHO JIpYyT BUJ (B pa3inyHa Moj-
penbda c apyrute yactuuku [1o) u ga ce
JIBIDKAT B JIpyTa IOCOKA C HOB TOBAp (U3-
MEHEH BBTPEIICH MOTEeHINA) U T.H. (B
CBETa Ha MUKPOKOCMOCA BCHUYKO 3aBUCH
oT uH(poOpMAIHITa ¥ SHEPTrUATa, MOIy-
YEeHU MpPHU €300CMHUYECKUS TIACHK, TO-
€CT Tpolieca Ha e300cMo3a). Hanpumep
BMECTO JIBE BIIAKOBU KOMITO3UITHH, KOH-
TO MPEBO3BAJIN B CBOUTE IBJTU ChCTABU
enHata — 3bpHO, a Apyrara Het, cien
TEeXHHUs1 COMBCHK U MPEMHUHABAHETO Ha
rpanunara (esoocmmuueckara memoOpa-
HA) B JIPYTUTE YYACTBIM IIE CE MOSIBSIT
HarpHuMep TeT BJaKa ¢ MabK Opoii Ba-
TOHH, BCEKH, OT KOUTO L€ CE JABUKH IO
CBOI COOCTBEH MapIIpyT U I TPEBO3Ba
HOB TOBap, HAIIPAMEP EAUH — XOPa, IPYT
— BBIVIMILA, TPETH — KUcenuHa U T.H. [1pu
TOBA TO3M IMPOLIEC MPOTHUYA MUTHOBEHO
3a camus HaOmromaren. 1o To3u HauMH
B Ta3M JKeJIe30IIbTHA MPEKa MOrar Jia ce
HaOIIOMaBaT CHBBPIICHO PA3IUYHU CH-
Tyally, KOUTO 3a HAOIIOAATe s Ha MIPHB
romies 1e M3MIeKIaT XaOTHYHO U He-
MOHATHO, a BCHITHOCT BCHUYKO IIIE TPO-
THYA 110 CTPOTO OMpeJesieHa porpama,
B KOATO MMa MSCTO ,,0rpaHHYeHaTa Ba-
pHaTUBHOCT
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Hzobpadicenue 11. Acoyuamusen npumep Ha NPOMAHA 6bMPEUHIUL NOMEHYUAT NPU npe-
MUHABAHEMO HA e300CMUYeCKama Memopand.

B Mukpokocmoca ce ciay4yBa yIuBHUTE-
7eH (eHOMEeH: eHa W ChIa eJIeMEH-
TapHa YacTULIa, CbCTOSIIA CE OT BPb3Ka
¢danTomuu yactun [o, yuactsa B pas-
JIUYHU TIPOLIECU U  8bMPEUHUsl U No-
MeHYuan modxce 0a ce npomeHs B 3a-
BHUCHMOCT OT IPOLIECUTE, B KOUTO TS
y4acTBa B JaJieHUsT MOMEHT. Bompoc:
KbJIE M KaK Ce M3BbpIIBA TOBa JEH-
CTBHE Ha HHMBOTO Ha €300CMHYECKaTa
pemierka? Heka ce BbpHEM KbM HaIIUs
acollMaTUBEH IPUMEpP C BIIAKOBUTE
KOMITO3UIIMU M BaroHute. B mMomeHTa
Ha M34€3BaHE Ha BATOHUTE OT KOMITO3H1-
[MATA HA TPAHUIATa Ha J[BA y4acTbKa
C TSIX C€ CIlyuBa MHOTO Ba)kKHa TpaHC-
dopmarus. [IpencraBere cu cera, ye
BEYE HE CE HaMUpaTe Ha KOCMUYecKaTa
CTaHIUs, a OMM30 0 KEJIEe30NbTHHUS

Mpexo/ Ha TpaHuIlaTa Ha J[BaTa aJIMU-
HUCTpATWBHU y4acThka. KbM mpexoma
C HM3Ka CKOpPOCT ce MpHuOIMKaBa Bia-
KOBa KOMITO3UITUS C TIOKPUTH BaroHW,
KOWTO HAallpUMeEp Ca HAaTOBAPEHH ChC
3ppHO. Ha camus mpexon Biaka Bce
€IHO TIpEMHHAaBa Ipe3 THhHKA TelieHa
WM KpaThK TYHEIN, a M3JIh3a OT HEro
BeYe CHC CHBHPIICHO PA3JIUYHA CKO-
pOCT, C JPYr MAIIUHUCT U C BaroHU
HaI'bJIHEHU HE ChC 3bPHO, a C MbTHUIIH.
Kaxgo ce e ciyumnno?

AKO HAOIIOZATENAT WMAaIllle BB3MOXK-
HOCT JIa HAJJTHUKHE BbTPE B TO3M TYHEI
(e300cmuueckaTa MeMmOpaHa), ToraBa
TOM LIeme Ja BUAU IPOLEC HECBOM-
CTBEH 3a HEroBUs CBAT. M3XOKHanku
OT HaIllUsl acOI[MaTHBEH MpHUMEp, ca-



MHUSl BaroH BC€ €JIHO 3acTWBa B 0e3-
BpeMHe, a BCHUKO, KOETO CE HaMHUpa B
HEro, WX C€ JOMbIBA, WIN U3IUIIO0 Ce
MOJIMEHS C APYTO ChIbpKaHUE (TIPOMSI-
Ha Ha BHTPEIIHUS MOTEHIUAT: EHEePTHU-
sta 1 uHpopmanusaTa). ToecT Biaka cu
oCTaBa ChINUs (HaIIpUMeEp, eJIEKTPOHA),
HO C€ MPOMEHsI HETOBOTO ChIbP)KaHUE
(BbTpEIIHUA TOTCHIHAT Ha (aHTOM-
nute yactuuku [lo). C npyru aymu B
JaJIeHNsI 36MCH, acOI[MAaTHUBEH IMPHMEp
HaOnrofarens miemie Ja BUAM Kaue-
CTBEHO HOB (O€3KpacH) CBST, B KOWTO
3aCTUHAIUS B OE3BPEMHETO BAaroH ce
o0ciyxBa, BCE €IHO € HAa TePMHHAI B
TOBapHa rapa, Ha KOsITO C€ pa3ToBapBa 1
HaToOBapBa C HOB TOBAap, MAIIMHUCTA CE
CMEHS, 3apex/ia ce C HeOOXOAMMOTO TO-
pHuBO, 0hOPMSAT ce JOKyMEHTHTE (HOBa
WIM KOopurupaHa uHpopmanus) 4 T.H.
Toect KaTo IS0 TMPHU MPECUYAHETO HA
TPaHUYHHS Yy4acThK (€300cMHUYecKaTa
MeMOpaHa) B YCKOPEH PEKHUM IIIe TPO-
TEUe Pa3TOBAPBAHETO HA CTapHUsl TOBAP
OT IIs1aTa KOMITO3UIHSI U 11e ce popMu-
pa HOB TIO/IBMXKEH CHCTAB C MPENOAPE/I-
0a Ha BarOHUTE U TSIXHOTO ChIbPKaHUE,
crOMpane Ha WH(OpMaIUs 3a Mpexoa
Ha BaroHMTE, TOBapa, MOJATOTBSHE Ha
JTAHHUTE 32 ONEPAaTUBHOTO IUIAHUPAHE,
KOPEKIMsI Ha MapIpyTa, 3apekaaHe C
TOPHBO U T.H.

[IpomsiHaTa Ha BBTPEIIHUS MOTEHIIMAT
Ha ¢paHTomMHHUTE YacTuuku 1o — ToBa €
YHHUKAJTHO SBJICHHE, KOETO NpHIaBa Ha
KBaHTOBaTa CHCTEMa Ha eJeMeHTap-
HaTa yacThla (ChCTaBeHa OT ChEIAMHE-
HUe OT (GaHToMHHU yacTHuku I1o) HOBO
Ka4eCTBO, NMPOMEHs HEMHOTO BBHTpEll-
HO CHCTOSIHUE, aKTHBHpa ChbBCEM HOBA
mporpaMa 3a JAeWcTBHE, pPa3BUTHETO
Ha crOuTHATa M T.H. Hampumep Heka
pasriezaMe ONMpOCTeHa CXeMa Ha 4acT
OT , KMBOTA" Ha EJIEKTPOHA, KOWTO €
cbcTaBeH OT 13 (aHTOMHM YaCTHUUKH
[To (3abenesicka: no-nodpodbro sudcme
no-Hamamuvk 8 dokiada). B HadanoTo
JlaJIeHusl eJIEKTPOH C€ € HaMupa, Halpu-
MEp B aTOMa Ha a30Ta, KOWTO Ha CBOM
pen ce € HaMupa B ChCTaBa Ha TOPTa B
noyBata. Cie ToBa a30Ta HOCPEACTBOM
KOpEHOBaTa CHCTEMa Momaja B CTPBK

MIIIEHUIA, CTaBa 9acT OT TOBA PAaCTEHUE
U BIM3a B ChCTaBa Ha OCNTHKA M IIO-
TOYHO B DiIyTeHa. [IMEHUYHHUAT CTPBK
MopacTBa M CTaBa JKHATEH kiac. Jlomnuio
BpeMe U TOW OMBa OXKBHAT, 00paboOTeEH,
CMUJISIH, IPEBBPHAT B OpAIIIHO, 3aMECCH B
TECTO M M3IedeH B xys10a. ToecT or Ha-
4aJioTo a30Ta, HAMHUPAIII ce B OENThKa Ha
IIyTEHA BIIN3a B XUMHUYECKHSI ChCTaB Ha
OpalllHOTO, CJIE/] TOBA B TECTOTO, & CJIC]I
TOBa CTaBa ChCTaBHA 4YacT OT M3IIeUe-
Hus XJs10. YOBEKBT M3sDKIA TO3H X0,
3a J1a TIOIIBJIHU CBOMTE CHEPTUIHU 3a-
nacH M TOAIPBKKA )KU3HECITOCOOHOCT-
Ta Ha OpraHM3Ma, KOWTO Ce pa3BUBa IO
CBOsl cOOCTBeHa MH(OpPMAIIMOHHA TIPO-
rpama. A30ThT HAMUPAUKH CE B ChCTaBa
Ha TIIyTEHOBHsI OCNTHK, MOCTHIIBA B Ka-
YECTBOTO CH Ha XPAHUTEIIHO BEIIECTBO
B YOBCIIKHS OPTaHU3bM, TOECT OTHOBO
TI0T1aJ1a B CHBBPIICHO Pa3InIHA XUMHU-
Yyecka cpena, KbJIETO Mo Bb3/IeicTBHe-
TO HA Pa3JIUYHU CHUJIH ¥ OMOXUMHUYCCKU
peaKHI/II/I BCIICCTBOTO, B qHﬁTO CcbCTaBa
ce € HaMupall ce TpaHchopMupa B JIpy-
ro. Heka npeanonoxum, ue 6eaTbka Ha
A30THUS aTOM HE Ce€ YCBOsIBA OT Opra-
HH3Ma, a C€ M3BEXK/a OT Ta3h CHCTEMa
U 00paTHO TIOMaJHA B 3€MATa, KbICTO
OTHOBO C€ IojJiara Ha XHUMHUYECKHUTE
peaKI_[I/II/I 158 B’B3I[CI>1CTBH€TO Ha paSJ'II/I‘-IHI/I
CUJIM KaKTO B HA4ajoTo.

[Ipe3 msu10TO TOBa BpeMe EJIEKTpOHA
Ha a30Ta CH OCTaBaJ €JIEKTPOH, ChCTO-
A1 ce OT chiuuTe Te3u 13 daHToMHU
yactniku [lo: u B 3emsaTa, B 3bPHOTO,
OpaITHOTO, TECTOTO, X510, B YOBEIIIKHS
OpPraHu3bM U HaKpasi OTHOBO B 3eMsTa.
EnnHCTBEHOTO, KOETO Cce TPOMEHS B
€JIEKTPOHA — TOBA € BHTPEIIHHS TTOTEH-
a1 Ha HEroBUTE (DAaHTOMHU YaCTUYKH
ITo (eneprust m HOBa MH(POPMALIMOHHA
nporpama). ToBa HarnegHo OOsICHSIBA,
3alI0 €Ha W ChIla eJIeMEHTapHa dYa-
CTHIIa MPUCHCTBA B ChCTaBa HA PA3INY-
HU MaTepUaTHU OOCKTH, M3IThIHSBAIIH
paznuyHu (QyHKIMM HaMUpPAHKUd ce B
pa3InYHM YCJIOBUS Ha CHINECTBYBa-
Hue. B Hamero orpanudeHo pa3zoupane,
BCUYKH TE€3U CJICMECHTAPHU YACTHIIU Ca
enHakBH. Ho peamHo TeXHUS BETpENIeH
NOTEHIMAA € a0CONIIOTHO pa3jIHyeH.

Hampuesa cenumpa (mop)
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CpimuTe TE3u €JIeKTPOH (OopMHpAIU
pa3IMuHU MHKPOOOEKTH, MO CHCTaB —
ca eIHaKBH, a 10 MOTEHIINAJI PA3INYHU.
EnHu Bnu3ar B cbhcTaBa Ha OCHOBHTE,
JPYTH B ChCTaBa Ha KUCEJMHUTE, €IHU
y4acTBaT B Ch3aBaHETO Ha MUHepa-
HUTE OOCKTH, a JPyrd B — TIXHOTO
paspymenue. Konko mnpaBu ca Oumnm
JIPEBHUTE, YTBBPKAABANKH, Y€ MaTepH-

QTHHSI CBST € TPU3PAYCH U WITFO30PEH,
ThI KaTo BCHYKO B HETO CE SIBSIBA CAMO
mpepasnpeielicHue Ha CHEPTHH W WH-
tdopmarus. [IpaBu ca 6miu, ye CMHCH-
Jla Ha YOBEIIKHUS KHBOT CE ChCTOU HE B
HETOBUS TEIECHO CBIIECTBYBAaHUE, KO-
€TO € CMBPTHO, a B [yXOBHOTO MpPe00-
pakeHHe, KbJIETO CMUCHJIA HA HETOBHS
YKHBOT C€ OTPEJIEIIsi OT HETOBUS U300p.

,,Om nepeannomo me nogeou kom pearnocmma! Om mpaxa nogeou me Kom
ceemaunamal Om cmvpmma nogeou me Kom bescmvpmuemo!

bpuxaoapanaxa-ynanuwaoa (1, 3:28).

B unoutickama mumonoeus Kocmuueckama uepa Ha 0oea, 6iazooaperue, Ha KosSmo mou
CbMBOPUT CBEMA, CH30ABAUYA 8 HE20 WITO3UsL OOCYLY KAMO ,, OCUCMEUMETHOC *, Kamo CNeK-
MAK® WL MAHY ce Hapuiana ,,iuna " (CAaHCKpUmcKomo @?{T lila - uepa). Jluna —moea e
WIHO30PHOMO 8UOUMO, NOO0OUe, RpUMeopcmeo. Llenusim ceam, 6cuuku He208u 00pasu u seje-
HUs, Ysiama ,, uiro30pHa “ Beenena — mosa e Oeticmeue Ha masi MUMONEMHA u2pa Ha 0bp30
cemensyume ce ghopmu. Tozu 6bp30 npomutawy cnekmakvil 36140864 6HUMAHUEMO HA Y08e-
Ka, HO MOl He e HUWO nogeye Om Wlo3Usl, KOsmo Npouznu3a om Heeeoenuemo. Mcmunckama
peanHocm e ckpuma 6 camus yosek. Ho 0a s 6uou modice camo mosu, Koumo e cnocooet
0a npospe u 8b3npueme UCHUHHAMA PeaTHOCT (OYXO8HUSL CESM) 340 UspUsUme NPeIUSKU Ha
WIO3UAMa (Mas), CKpusauya 3a0 UOUMOMO MHO2000pa3ue Ha 6DEMEHHUS MAMePUAIeH CEsm
CB0SIMA UCIUHCKA COUJHOCIN.

B unoutickume KocmoeonuuHy MUumose ce Chomenasa 3a 602a Ha KOCMUYecKkama uepa — eHep-
euyrHo maryyeawus [lluea (edno om mpume 2nasnu undyucmiu o6osicecmea: bpaxma, Buwiny
u [llusa), ynuwooicasawy u paspyuiasauy 6CUUKO colyecmeysawo. B ceewenus mamny (man-
0dasa) ¢ nomowima Ha mazudeckama cuna (mas) [lluea nopasicoa suoumocmma Ha 6CUUKU
Chlyecmsa U Hewja 6 C6ema U ce 6564 UMOUYHUK HA YUKBAA ,, Cob3UOAHUE — CoXPAHEHUe — Pa3-
pyuterue . B npesoo om canckpum ,,mas* (canckp. T maya) — mosa e umo3opHocmma.
A oymama ,,manoasa ““ (canckp. [0S d tandava) e obpazysara om mamuickomo ,, maHoy
— CKayam, NoOCKauam ¢ NpeKbCeaus, manyysam. /la ckauam — o3Hauasa 0gudicenue 8 pas-
JIUYHY NOCOKU, ObP30 NPeMecmeane 6b8 6b30yXa, OMMIACKEaHe om NoGuPXHOCIma (3abe-
JIeHCKA: OUCKPEMHOMO 08udiceHue Ha (anmomnume yacmuuxu 11o). Cumeonom Ha manya 6
MUMONOSUSIMA Ce PA32NeNCOd KAMO 0BUIICEHUE HA KOCMUYECKAMA eHepeusl, pumvma Ha Bee-
JIeHama, mpancopmMayusma Ha nPOCMpaHcmeomo 1 6peMemo, UMUMAayUs Ha MeopPeHUemo
nocpeocmeom bodxcecmeenama uepa. Eoun om nonynsiprume OHec 8 UHOULICKama Kyinypa
uKoHoepagcxu obpasu na Llluea —mosa e cmamyama Ha mayysawust 8 ocnern oopvy Llluea
Hamapaoocu. Tlosouenan negus cu Kpax, moii CIvhéa ¢ 0eCHUsl 6bpXy TUIUNYMa (anacma-
Pa), CUMBOIUZUPALY HEBEAHCECTNBOMO, HUZKOMO Y0BEWKO ,, A3, 8 Koemo 406ex e moaKosa
BbBIEUCH, Ue 3a0Paes 3 CB0emo sucuie 0YXO8HO NPU3BAHUE U CbOOa.

,, Beuuxu oeticmeust 3aemam ceoemo msacmo 6v6 gpemeno O1azo0apeHue 63auMHONO
npenaumane Ha [lpupoOHume cunu, a 408eKa NOMBbHA 6 3a07YOU U e20U3bM MUCTU, Ye
camusim moil — e deey. M mo3u, koumo 3nae 3a e3aummama epv3ka Ha Ipupoonume
CUNU ¢ Oetlcmeusima u 8uxicOa Kax eOHu IIpupooHu cuiu okazeam 6vb30etucmeue 6bpxy

opyeu Ipupoonu cunu, uzosesa ywacmma 0a Ovoe mexex poo
bxazasadeuma (3: 27,28,29)

Jlumepamypa: Tonsim mwaxosen peunux na pyckume enaeonu/cecm. babenxo JI., Bonukosea U. u op. —
M.: ACT Ilpecc Kuuea, 2009; Hoea ¢unocoghcka enyuxnonedus. — 2-0 u30., Kop. u OON®IL./21d8. Peo.
Cmwonun B.C.- M.: Mucwn, 2010; Ynanuwaoa 6 mpu ku. Ku. 1. Bpuxadapansaka ynanuwiaoa/npe. om cat-
ckpum, komenm., npui. Cupkuna A.A. 2-0 u30., don. — M.: Hzmouna rumepamypa, PAH, 2000; Tresidder,
Jack. The Com plete Dictionary of Symbols. San Francisco: Chronicle Books.2005.




CTPYKTYPA HA

EJEMEHTAPHUTE YACTULIA

Enun ot Hali-u3BectHUTe (DU3UIIM Ha
CBBPEMHUETO, CJIeJ] 3all03HABAHETO CH
¢ M3KOHHA ®N3UKA AJIJIATPA
MIPOU3HECHI: ,,[€3U 3HAHMS 1€ H3BE-
JaT ChbBPEMEHHATa HayKa OT JIETapruy-
HUs ChbH. TOBa € pajuKajeH mpenie/] Ha
YCTAHOBEHUTE TOHATHS WM TPEICTABH.
[ls1ata CIOXKHOCT BBB (U3HMKATa CE€
MpEeBpbINa B T€HUATHA MPOCTOTA, KOTa-
TO pazbupar, ye 710 cera cu HabIoma-
BaJl CaMO HSKaKBa CH KOMOMHAILIMS OT
MOBTAPSIIIHN CE CECHKH, a HE ChIIHOCTTA
Ha peasHus npouec”. Kakto ce ka3pa
WCTHHATA BUHATH € TIPOCTA.

[Ipuponara e Gorata Ha pa3zHOOOpa3-
HU CBCTABHH f YacTUIM. 3HaHusTa HA
N3KOHHA ®U3UKA AJIJIATPA mo-
3BOJISIBAT Jla C€ HAJIHUKHE 3a]] TaiiHaTa
3aBeca Ha CTPOEKa Ha MaTepusTa, Ja ce
W3y4YM HadaJlHUs CTaJWi Ha 3apakia-
HE Ha ITbPBUYHUTE B3aMMOJCHCTBUSA U
nporecu. Omie oT 1b100Ka APEBHOCT €
M3BECTHA TaOJIMIaTa, KbIETO ¢ 0003Ha-
YeH KOJIMYECTBEHHUS ChCTaB Ha ()aHTOM-
HUTE YacTUukH [lo Ha Bcsika OT elleMeH-
TapHUTE YaCTHUIM, KOWTO CE HAMHPAT B
OCHOBaTa Ha HaW-pa3NpOCTPaHEHUTE U
3HAYMMHU MTPOIIECH B IPUPOATa, CBbp3a-
HU C B3aUMOJICCTBHETO HAa MaTepHsiTa
1 HelHus cTtpoex. B Hes ca omucanw,
KAaKTO II0 HACTOSIIEM H3BECTHUTE HH
JacTUIM (KOUTO B IPEBHOCTTA Ca CE Ha-
pyYany ¢ Apyryd Ha3BaHUSA U 0003HaYe-
HUs), TaKa U HEU3BECTHUTE Ha JTHEIIEH
JIeH 3a Haykata dvacTuiu. Hampumep,
JacTHUIaTa, KOSTO B CbBPEMEHHUS CBAT
Hapuyar ,,lIpOTOH' € chCcTaBeHa oT 12
[To (nBanameceT (GaHTOMHHM YaCTUYKH
ITo), ,,enexrpona* or 13 Ilo, ,,HEYyTpO-
ga®“ or 33 [lo. TabOinuuara BK/IrOYBA B
ChCTaBa CH yHHUKAJHU YAaCTHIH, MPHU-
TeXaBallld CJIIOKHA BBTPENIHA CTPYK-
Typa, HEU3BECTHU HA JHEIICH JIeH 3a
oduimagHaTa HayKa, TOBa ca YaCTHIIU-
Te cheTaBeHu oT 25 Ilo, 39I1o, 47110,
60Ilo, a cwpmo Taka u 72I1o. 3HanmsATa
3a KOJIMYECTBEHHUS ChCTaB Ha (haHTOM-

HuTe yacTUuky [lo, Biu3amm B checTaBa
Ha e/[Ha WK JIpyra eJIeMEeHTapHa YacTH-
I1a Pa3KpHBAT OTPOMHHU BB3MOKHOCTH
IpeJT YoBeIIKara IuBrim3anys. Hanpu-
Mep, MO3BOJISIBAT ¢ a0COIIOTHA TOYHOCT
Jla Ce M3YKCIU KOS Jla € Peakius Mmpu
KaKBH Jla € YCJIOBHs Ha HEHHOTO IPO-
THYaHe, J1a Ce M34YUCIM (QopMmysiaTa Ha
ChCTaBa Ha KOE J1a € BEIIECTBO, )KUB, HE-
’KMB OOEKT U T.H.

Otunraiiku (akTa, 4e JaaCHUS JTOKIIA]T
€ TIPEJICTABEH C 11eJ1 OCHOBHO 3arl03HaBa-
HE Ha yYaCTHHUIMTE OT MeXTyHapOIHO-
TO OOIIECTBEHO JIBI)KEHUE OT Pa3IMYHU
ctpanu ¢ UBKOHHATA ®U3UKA AJI-
JIATPA, 1ie npuBenemM Bb3MOXKHO Hak-
nocTbHUTE TpuMepH. [lo-TouHo mIe
3aI103HAEM YHMTATENIs C HEM3BECTHATA Ha
JTHEIICH JIeH 3a O(UIIMaIHATa HAyKa WH-
dbopmanus 3a — yHUKaHaTa (paHTOMHA
yactuuka Ilo, KosTo ce sABsiBa OCHOBATa
Ha KOs J1a € CUJI0BA 4acTHIa, OCHOBATa
Ha CHUJIOBUTE B3aUMOJEHCTBUS — ¢haH-
momunama yacmuya 1o ainam. A cbio
Taka B Kauye€CTBOTO CH Ha IpUMEp IIe
JTa7eM KpaTKO ONKMCAaHUE Ha BeUe W3-
BECTHUTE U HE IIO-MaJIKO 3aragb4yHu
gacTuiy (GpoToHa, HEYTPUHOTO, EJIEK-
TpOHA), MPUTEKABAIM B CBOS CHCTaB
annaroBckara yactuuka Ilo. e nagem
MIPAKTHYECKH TPUMEPH HA HM3YUCIICHHE
KOJIMYE€CTBOTO HA (PAHTOMHUTE YACTHUKU
[To B simpara Ha aTOMUTE ¥ IPOBEPKa Ha
dhopmynuTe Ha SIAPEHUTE PEeaKIuU. 3Ha-
elKM TJAXHATa CXeMa Ha H3YHCIICHHE,
JIOpY U OOMKHOBEH YYCHHK MOXKE J1a
Iy pemr. be3ycioBHO, ChIECTBYBAT U
JPYTH, MHOTO TIO-CJIO)KHH HM3YUCICHUS
Ha EHEePreTHYCCKHUS U3XO0]1 Ha SIIPEHUTE
peakIuu C OT/AeINAIIaTa ¥ TONTbINaIa
ce eneprus u T.H. Ho Te ca mHTepec-
HU €IMHCTBEHO HAa TECEH KPBI' CIICIIH-
amucTu. Pa30upaiiku mhpPBOOCHOBHUTE,
BCEKH JOOBP CHEIUATUCT IIE MOXKE C
JIEKOTa J1a BHUKHE B TO3HU MPOIIEC CaMo-
CTOATEITHO M J1a pa3dbepe MHOTO TOBEYe,
OT KOJIKOTO € TIOKa3aHO MyOIMYHO.
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CTPOEXA HA
EJIEKTPOHA:
13 TIO

DGAHTOMHA
HYACTUUKA
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Jnec bumyea mnenuemo, ue 6 0b1OOKA OPeBHOCM Hcugeenu ,, 108 YU-

me u cvoupauume*’, KOUmMo umaiu uoume iU NPUMUMUBHU NPeOCma-

8U 30 MAMePUAIHUs Céam u He20860mo ycmpoucmeo. IIpemviuasam ce

,, Hey0oOHume *“ ¢hakmu, Koumo He ce nNUCBAM & ,,Meopusama 3a pooume Ha
cucmemama“, 3a Couecmey8aHemo Ha YUGUIUZAYUY Npeou HAuamad, KOUmo
MHO20KPAMHO HU NPEBb3X0NHCOANU HACMOAWAMA YoseuKa yusuauzayus. Tasu
Xunome3sa e 3a710CeHa 8 ymogeme Ha OOIUWUHCINEOMO XOPA 68 KA4eCmeomo cu
Ha Mupoe2ied NOsI8UJL ce CAKAUuL OM HUWOMO, 3a 0d He 3a0asam U3IUHU 8bNPO-
cl, He ce 3aMUCTAM 34 CMUCDHIA HA CBOEMO CbUjecmeysanue, 3a cOOCMEeHo-
mo 0yX08HO npeodbpadicenHue u npeobpasasanemo Ha ysiama yusuiuzayus. Ta
HAIU OM208opume Ha mesu 6bNpPoCU 8 KPAaHa cmMemia we 0aoam pasoupame
no evnpocume 6 0OUECmMe0 ¢ KaK6o ,, NPUMUMUBHO U WUAOIOHHO MUucieHe * Ha
HUBOMO HA NOMPEOHOCMUME HA HCUBOMUHCKOMO HAYALO HCUBESM OHEeWHUMe
nokonenust. A cnedoeameno, 3aniauiéam Coulecmasysauama cucmema Ha no-
mpebumenckomo obwecmso. Ho omuumatiixu, ue Cb8peMeHHama YyusuIu3ayusl
u be3 mosa cmou Ha npaza Ha 6e30Hama, He e iU peme Xopama 0a usisA3am
om mecHume pamKu Ha ceoume Wabionu U 0a npeonpuemam oowu yCcuius oa
cnacsam cebe cu u Ysnama yusuiuzayus?

Apmeghaxmume, ceudemencmeawyu 3a moea, ve 6 OPeGHOCMMA, MHO20 Npeou
CbBPEMEHHAMA YUBUIUZAYUSL CA COULECMBYBATIU SHAUUMETHO NO-PA3GUMU 8 TeX-
HONLO2UYHO OMHOUWEHUEe YOBEUIKU YUBUTUIAYUU UMA NPEOOCAMBYHO U C BCAKA
200UHA MA3U KONeKyus om ,,HeyOoOHu " 3a cucmemama ¢haxmu ce nonwviea ¢
HOBU OMKPUMUsL U HAX0OKU OM paziudhu Kemyema Ha ceema. Hanpumep, onec
UMA HeOnpoOBepICUMU MAMEPUATHU doKazameicmea, ye 140 munuona 200unu
HA3a0 CbUecmsyBaa BUCOKOPA3BUMA YUBUIU3AYUS, KOSIMO NO CB0ENO MEXHO-
JI02UHeCKO HUBO HA PA38UmMuUe MHO20 KPAMHO NPe@b3X0HcOald HAUAma cbepe-
MenHa yusunuzayus. Ho we npomensm iy mesu ¢hakmu co0bama Ha OHewHama
cucmema Ha nompebumenckomo oouecmeo? He, mvil, kamo ecuuxo we 3a6b-
puwiu ¢ bananHo nompeoumencKko 1060numcmeo om Cmpauma Ha ,,.macume " u
Jcenanue Ha ,,8vpxyurama’ 0a cv30aoe Ho8 UHCMPYMeHM Ha e1acmma, nia-
W10 3a noouuHerue Ha ,,macume ‘. U 3abenexceme, npu mosa 6ceku eOuH 4o-
8eK He ce u30aes om ceoume JUYHU CMPAOAHUS, NOPOOEHU U NPEYMHONCEHU OM
cucmemama. Ho 8cuuko wje ce npomeHu axko xopama 3anouHama 0a ce npooyic-
0am OYX08HO U CbC CBOUME eHCeOHe8HU OeUCmBUsL 0a NPOMEHm Kakmo cebe cu,
maxa u 3a00UKAIAWUSA 2U CEIM 8 NOCOKA OYXOBHO — HPABCMBEHOMO PA36UMUe
Ha obwecmseomo. Ta Hanu geve ca HATUYHU 6CUYKU 3HAHUS U 8b3MONCHOCTLL!

Ocmankume Ha HAKO2AUWHOMO HAYYHO HACIE0CME0 HA PAHHUME BUCOKOPA3BU-
MU YUBUTUZAYUU MOJACE Oa Ce NPOCIeOAm OOPU U 8 CPABHUMETHO U3BECMHUME
CMpaHuyu Ha He 0AleYHOmo MUHANO0 — yueunuzayusma Ha /peeen Eeunem,
LIymep, Unous, om koumo xaxmo ce cmama om OQuUYUATHAMA UCOPUS,
,,3aNOYHAN0 pA3GUMUemo HA OHewlnama yusuausayus ‘. JJocmamvyno e oa
ce npoyuu 8bNpoca, ¢ KaKeu Yuppu u U3HUCIeHUs ca CU CAVHCUTU, KAKGU Ma-
onuyu, ypeou u mexHono2uu ca npumedxcasanu. Bcuuko mosa npeononaea éna-
Oeenemo Ha HAYKU Kamo anzedpa, 2eomempusi, ACMpOHOMUSL, (PUSUKA, XUMUSL.
Camume evpyu, Ha Yuiimo agmopumem ce 0bi2a OHEUWHAMA HAYKA, A6HO 3d-
A6A6ANU 8 CBOUME MPYO08e, Ye MHO20 OM 3HAHUAMA ca uoeanu om H3mok,
6 uacmrnocm om Ecunem. B ma3u cmpana naykama Ha us4ucieHusma ouje
om OpesHOCMMma ce e CYUmana 3a Cb8bPULeHo U OCHOBAMETHO U3C1ed8aHe Ha
8CUUYKU Hewa, 0asauja pa3ouparemo Ha MAXHAMA CoUWHOCM, chocobcmeaua
3a ONO3HABAHEMO HA MeXHUume MatiHu.




AJUIAT

ToBa e Hall-maJKara 1o pa3Mepu 1 Haii-
YHHMKaJIHaTa 1Mo cBouTe QyHKIUHN (aH-
TOoMHA Jyactuuka Ilo. bunelikn B cbecTa-
Ba HA €JIeMEHTapHaTa 4acTHLIA, TS Urpae
Ba)XKHA POJISl KaTO CUNO8A YACMUYKA U
VHUBEPCANHO C8bP36AUJO 366HO MEKIY
(anTomuute yactuiku [lo, kouto npu-
T€KaBaT HEChbBMECTUMH BBTPEIIHU 110~
TEHIMaJM U HE Morar Ja CTOAT elHa
JI0 Ipyra B CbCTaBa Ha €JIeMEHTapHaTa
yacThla. Ts ChLIECTBYBAa CaMO B KOM-
OnHanus ¢ Apyru HaHTOMHU YAaCTHUKH
[To. (xaxTO Beue Oeltie crioMeHato, (haH-
ToMHHUTE yacTUuku [lo He ca B cbeTOs-
HUE J1a ChILIECTBYBAT M0 OTAEIHO. AKO
IIpU pa3naja Ha eJIeMEeHTapHaTa 4acTu-
1a HKos OT (paHTOMHUTE yacTuuka [1o
ce OKaxe cama, TO T Oe3BB3BpPATHO
n34ye3Ba B €300CMHUUYEcKaTa MeMOpa-
Ha). imenHo GnaromapeHue Ha CBOsITa
YHHUKAJTHOCT ¥ U3KJIIOYMTETHOCT B CBO-
ATa MpUpoAa, JaneHara yactuuka [lo
ce Hapuya ariamoscka (panmomua 4a-
cmuuka Ilo, panmomna wacmuuxa Ilo
aniam unu npocmo — aiaiam.

ToBa e yHuKanHa cuiioBa (h)aHTOMHA Ya-
ctuuka [lo. Ts e — eauncTBenara an-
ToMHa yactuuka Ilo, oT kosATo peanHa-
Ta (crarmoHapHara) yactudka [lo He e
crocoOHa Jla OTHEMe €Heprusi Wik WH-
¢dopmanus. [IpemunaBaiiku mpe3 e3o-
ocMHuecKara KieTka, yactuukara Ilo

ajat, 00pa3Ho Ka3aHo € HaJapeHa ChC
CTaTyT Ha HENPHKOCHOBEHa (acolua-
TUBHUA TPUMCP C AUITJIIOMATHYCCKUSA
BaroH). MIMeHHO HalIM4YUETO B CBOSITA
CTpPyKTypa Ha ¢aHTOMHATa 4YacTUYKa
[To annaT mpaBu yHUKATHU TaKWBa elie-
MCHTApHU YaCTHUYKHU, HAIIPHUMEP Karo
¢otona (3 Ilo), meyrpunoro (5 Ilo),
enektpona (13 Ilo). Ako B cbcTaBa Ha
eJleMeHTApHATA YaCTHIA ce HAMHPa
¢panTomua yacruna Ilo aanar, ToBa
rOBOpH, 4Ye [a/ieHaTa ejieMeHTapHa
YyacTHIA y4acTBa B CUJIOBUTE MPO-
ecH M B3auMoJieiicTBHS, MPOsSIBSIBA
cBouTe crneurpuYecKu CBOWCTBA H
onpeneaeHu ocodeHoctu. Ho nonexe
[eJITa Ha JTOKJIaJa He Ce SIBABA IIbJIHOTO
OMHCAHUE XapPaKTEPUCTUKUTE HA (aH-
ToMHara yactuyka Ilo aymiat u HeitHOTO
BJIMSIHME Ha JIpyrute yacTuuku Ilo mo
BpeMe Ha Pa3IMYHUTE UM B3auMOJIEH-
CTBHSI, TO IL[€ C€ OTPAaHUYUM C OIHUCA-
HUE Ha o0ImuTe pa3OupaHus HA Jaje-
HUTE MPOLIECH.

braromapenune Ha CcBOsiTa yHHBEpcCall-
Ha cuja Ha Auiara, KakTo ca Ka3Balu
B JIPEBHOCTTA, MPHUCHINA HA JTYXOBHHS
CBAT, a CBIIO Taka OjarojapeHue Ha
yHHKaiHata (QYHKIHS Ja CheIUHABA
HEChEIMHUMOTO, (haHTOMHATA YaCTHY-
ka Ilo amiar € o0o3HayeHa OT HAC C
JIpeBHOCTABSHCKaTa OyKBa ,, A« ([a];

,, Camomo nowamue ,,Annam* e mHozo opegro. llo-pano snaxa Ha Ania-
ma 6v8 610 HA NoJyMecely ¢ poeyemama couewju Hazope Oul U3Nnoa36aH KAmo

VKazauue 3a nPUcbCmeuemo Ha UCULama 60Xicecmeena Cuia 6 eOHo Uil Opy2o
saenenue, obexm u m.H. To cvwo maka o3nauwasa u 0oua eOuHUYa — npeomeda

Ha epememo. , Ilposeume na Annama ca mmodxcecmeenu. B nayunume pazoupanus
cunama aniam — moea e MmoyHa eOUHUYa 3a epeme, KOAmo uUmMa 02POMHO 3HAYECHUE
3a yanama mamepus. Heiinama cmoiinocm 6 cvb8pemennomo 3emuomo epeme e 12
MuHymu, no-moyro 11 mumymu 56,74 cexynou. Koeamo yuenume docmueHam 0o
Masu U3KIOUUMENHO 8ANCHA PYHOAMEHMANHA YACIMUYKA, MAKA 0d ce Kadice OCHOG-
Hus epaduser 610k Ha Mupozoanuemo, mo moea He camo we 0ogede 00 SPAHOUO3-
Ha pesonioyus 8 HayKama, mosa we o6voe ysan egonoyuonen ckox. Toeasa yuenume
we pazbepam, KaKeo ce Kpue 3a0 MauHama Ha pememo, a pa3oupaiku moeda, uje
OMKpUSIM U OCHOBHUSL Npoyec, NO KOUumo ce 0bpaszyea mamepusama 6v6 Becenenama.
AKo xopama omxpusim cMUCvia Ha aulama, mo nped msix we ce OMKpUAm 02pOMHU
8b3IMONCHOCMU . (3a0enencKa; no-noOPOOHO 3a YHUKATHAMA Culd Ha Annama u cee-
Oenuama 3a Hesi ¢ OpesHocmma gudicme 8 knueume Ha Anacmacus Hogux).

VIILVTIV

HONHIDS




SCIENCE

ALLATRA

HAaUMEHOBAHUETO Ha JajieHata OykBa B
CTapOCIaBsIHCKUS €3UK — € ,,A3b", ChILIO
Taka, Ts Ce sIBSBa CTAPOCIIaBIHCKO Ha3Ba-
HUE Ha €IUHMLIATA, KOETO € CBBP3aHO C
W3MONI3BAHETO HA KUPUIINYECKU OYKBU 32
0003HaYaBaHETO HA YHCJIATA; CHIECTBY-
Ba JPEBHOCIIABSIHCKHU U3Pa3 ,,A3b eCM*).

ToBa € HampaBeHO MO JIBE MPHUYUHM.
[IBpBo, 3a 1a MOXxke Ha (poHA Ha Beue u3-
BECTHUTE BEIWYMHU U (PU3UYHU TOHSTHS
(3a yreTo 0003HAYECHHUE CE U3ITON3BAT OyK-
BU OT JIATUHCKATa M TphIKaTa a30yka) J1a
ce MOKaXe YHUKATHOCTTA M U3KITFOUMTE]-
HOCTTa Ha camara (aHTOMHA YacTUYKa
o annar 1 MHOXXECTBOTO U OCOOEHOCTH.
W na BTOpO MSICTO, 110 UCTOPUUYECKHU IPU-
YUHU, OTYUTANKU TOBA OOCTOSITEIICTBO, Ue

U3ryOCHHUTE BbB BPEMETO YOBEIIIKH OCHOBH
Ha UBKOHHATA ®U3UKA AJIJTATPA,
a3b Ha HayKara, ca OTHOBO OOHOBCHU H
Bb3CTAHOBCHHU B CBBPCMCHHUA CBAT Ha
CIIaBSTHCKA TEPUTOPHSL.

EnemeHTapHn uacTMiM B IpHUpozara
CBCTaBEHH OT e0HA WU 06e (PaHTOMHU Ya-
CTUYKU He cvbujecmeyeam. CBeTa Ha ere-
MEHTapHHUTE YacTULM 00pa3yBally 1siy1aTa
MaTepusi 3a1I04YBa OT BPb3Ka C TpU (haHTOM-
HM yacTHikd 1o u moseue. Te3n 3HaHMA
ca OTpa3eHM B peauLa JPEBHU KYJITypHU
TpaJMMKU Ha HapoauTe 1o cBera. Hampu-
Mep, B TIX uucnara 1 u 2 BpoOlIe He ce
pasmiexaar B KauecTBOTO CH Ha 4YHCIIa
KaTo TaKWBa, a ITbPBOTO YMCJIO B YUCIIOBA-
Ta PEANLA CE CYUTAIIO YUCIIOTO 3.

Cumeonukama Ha eouHuyama OUIA OMPA3eHd 6 OpeGHUme 3HAHUS 34
¢anumomna uacmuuka Ilo annam. B eOnu om Hai-Opesnume mekcmose, Kamo
NPABULO CMUCTIOBOMO 3HAUEHUEe HA YUCLIOMO ,,e0HO *“ ce cpewa KpauHo psoKo.
Edunuyama obosnauasana ne moikosa nvpsusi enemenm 8 peouyama, Koakomo
CbBLPULIEHAMA YANOCTNIHOC HA OYXO8HUSL C8am (8ucuius 002, brazooaperue, Ha Ko-
20Mo e 8b3HUKHAL mo3u ceéam). T Oura mviKy8ana Kamo HA4aio, NbpeonpUYUHA,
BP0 O8UeAmel, HeOeIUMOmO, OCHOBAMA HA HCUBOMA.

Cumeonuueckomo 3HaueHue Ha Yuciomo ,,08e *“ buio c6bp3aHo ¢ OpesHUme omauacu
HA 3HAHUAMA C8bP3AHU C panmomnama u peannama yacmuuxu Ilo, uzepasxcoawu
0CHO8AMA HA B3AUMOOENCMBUAMA 8 e300cMudeckama pewemka. Quciomo ose ce
MBIKYBANO0 8 KAYeCmBOmMo CU HA OCHO8AMA HA OUHAPHUME NPOMUBONOTOHCHOCU,
¢ nomowjma, Ha KOUmo onuceanu céema, pasoeieHuemo Ha eOUuHCmseomo, usKpuge-
HOMO uszobpassaseane Ha eOUHCMBEOmMo (C hpumepa Ha ceewjma, ompaszena 8 06e npo-
MUBONONOJICHU 0211€0aa), NpU Moea ce e CNOMEHABAN0, e HUUWO He CbUjecmey6d
peanro u3evH Eouncmeomo. Huciomo 0see ce unmepnpemupano kamo pasziudue,
3a8ucumMocm, gnedeHue KoM UIO3UAMA, Cb30A8AHEMO HA O8eme NPOmuEonONI0HCHO-
cmu. Bve seouveckama mpaouyus e xapakmepno cvomuowienuemo 1 u 2, kboemo
060lIKama om eOHa CMPaHa ONUYemeopasa NPOMUEONONIONCHOCIUME, PA30eNTHEMO
U C6bp36aHemo, a om opy2a CmMpaHa — e CUMBOIL Ha CbOMEEMCMEUeno Uil XOMOL0-
euyHocmma Ha npomueonocmasauwume ce yacmu. /[peenozspvykus ¢unocogh Ilna-
MOH CNOMeHasal, e yugpama 0ge — e yughpa ez 3Havenue, mvli Kamo npeononaza
OmHOULeHUe, KOemo 8b8excoa mpemu Gaxmop.

ITvpeomo uucio 6 ysn ped HapoOHu mpaduyuu ce e cuumano duciomo 3. Umenno
Mo 021A658AI0 YUCL08AMA PEOUYA U Ce MBIKYBAL0 KAMO Cb8LPUICHO YUCILO, OUHA-
MUYHA YALOCIMHOCT, AKYMYIUPAHO Oeticmeue, YHUGEPCATHOCMMA HA CUIAMA, MHO-
JHCECMBEHOCT, CL3UOAHUE, OBUNCEHUE HANPEO, COOP, BLHULHO U3PANICEHUE, HAYALOMO
Ha scuuku Hewa u m.H. Toéa Ouna OCHOBHAMA KOHCMAHMA 8 MUMUYHO-NOEMUYECKUS
MAKPOKOCMOC U COYUATHAMA OP2AHU3AYUsL (MPU SUCULU YEHHOCMU, MPU 6bPXOGHU
booicecmea, Kakeo 0a e Oelcmaue U36bPpuleHo mpu nemu U m.mH.). 3a epwv3kama Ha
mpume ghawmomnu yacmuuxu Ilo we noecoeopum no-namamuvk 6 OOKIA0A.

Jlumepamypa: Mumose na napooume no ceéema. 2 m. In. peoaxmop C.A. Toxapes. M.,1988; Enyuxio-
neous na cumeonume / cocm. B.M. Powan. - M.:ACT; CII6.: Cosa, 2005.




OOTOH

Ot npeBHW BpeMeHa OWIM W3BECTHH
SBJICHUATA OTpassdBallld U IMpCUyNBalin
cBeTarHaTa. CBIIHOCTTa HA TE3U SIB-
JICHUA, TAXHATAa UCTUHHA IMPpUpOJAa A0
JICH-JTHEIIICH HE MOXE KaTerOPHYHO Ja
ObJe 00sICHEHA OT OUITMATHATA HayKa,
BCHYKO € TIOCTPOCHO Ha TEOpUsTa Ha
BEPOSITHOCTHTE.

B ceBpemenHara HayuHa JUTeparypa
($OTOH ce Hapu4a KBaHTa HA CJIIEKTPO-
MarHuTHOTO TOJIE, peroaracma eine-
MEHTapHA YacTHUI[a, KOSITO B CBETIIMHATA
Ha ChBPEMCHHHTE TCOPHH CE MPEICTABS
KaTo TPEHOCUTET Ha EJICKTPOMArHUT-
HO B3auMojeicTBHE. Makap BCHIIHOCT
MoJl CHBPEMECHHOTO HAaWMCHOBAHHE
»(POTOH 1a ce mompa3dmpa camo Ha-
OJIr0Z1aeM TIPOILIEC — HAM-MaJIKUTE ,,1TOp-
MU, ,,CHOMYETa CBETIMHA® H3rPaxK-
JAIA BBJIIHATE HA €JIEKTPOMArHUTHOTO
M3JTbUBAHE, B TOBA YMCJIO M BUIUMATa
CBETIIMHA, PAIMOBBIHUTE, PEHTICHOBH-
TE JILYH, JTJA3CPHUTE UMITYJICH U T.H.

[MoustueTo ¢GoToH (OT APEBHOTPHIIKA-
Ta ayma ,,emtos* (doroc) — ,,CBETIH-
Ha) Owio BBBenmeHO mpe3 1926 romu-
HA OT aMEPUKAHCKHS XUMHUK [WiIObpT
Hroren Jlrouc. Mexny apyroro tou
cuntan (OTOHHTE ,,HE CHTBOPHUMH H
HE YHHIIO)XMMHU (TOBa € MOJO0HO Ha
UCTOPHUATA, KOTATO BHBEIH MOHSITHETO
atoM Ha xumuka J[>koH [[anToH, KOWTO
OCHOBAJI CBOUTE Pa3ChKICHUS HA JIPCB-

HUTE 3HAHUS 32 HEJCIMMUTE YACTHIIN).
Juec ¢portona ce 0003Ha4YaBa ¢ rpbIKa-
Ta OykBa rama — y. ToBa o0o03HaueHue
€ CBbp3aHO ¢ OTKpuTHeTO Tipe3 1900
roMHa Ha ramMa-u3II’bUBAaHETO, ChCTOS-
110 OT BUCOKO eHepreTuyHu (poToHu. To
OUJI0 M3BBPIIEHO OT (ppeHCKHs PU3MK
[Ton Bunap u3cnensaiiky U31b4YBaHUS-
Ta Ha paaus B CHJIHO MarHWTHO TIOJIE.
B mocnencrtBue aHmmiickus (U3MK
bpuect Pesepmopd, koito mo-paHo
HAaMMEHYBAJI JIBa TWIA HA paJHanus B
ypaHa — anda u Gera-IpunTe, YCTaHO-
BWJI, Y€ HOBHUS BHUJ W3ITBUBAHE, KOETO
OTKpHJ Buap npurexasa roisMa mpo-
HUKBaIIa crtocoOHOCT. Toil HapeKb Ja-
JICHOTO M3JIbUBAHE ,,raMa-Ibun’".

OTtkpuBaHeTo Ha ()OTOHA CHIIHO CTH-
MYJIHPAJI0O Pa3BUTHETO HA TEOpeTHYe-
CKara W EeKCTIepUMEHTal Ha (U3UKa, B
TOBa 4ucio U ¢usnkoxumusaTa (poto-
XMMUSATA), KBAHTOBATA MEXaHUKA U T.H.
Xopara 3anovHaIN MPUOTH3UTETHO Ja
pa3bupar W H3MOI3BaT NPOSBUTE Ha
Te3n (PU3NYHM SIBICHHS, KAKTO EJIeK-
TpUUYECKUs TOK, (hoTOHHHUS TOTOK. Ho
3HaHMUATA 3a Hal-Majkara CTPYKTypa
Ha TE3W SIBJICHUS ca MPUOTU3UTEITHH,
3am10To O(hUIIMaIHATA HAyKa JIO Cera He
MOXE J1a OOSICHA OT KaKBO BCBIIHOCT
€ M3TPaJCH CHIIUS TO3U EIEKTPOH WIIH
¢doToH (Makap u TE3W 3HAHUS 32 UCTUH-
HaTa MpUpPOJa HA MUKPOKOCMOCA Jia ca
CBIIECTBYBAJIM B JbJIOOKATA IPEBHOCT).

B nayunama cmamusi uznazia npez 1926 eoouna 'unbepm Jlrouc nuwe:
,, MI3pazaeam xunomesama, ue myx umame paboma ¢ HO8 U0 amom, HeudeHmu-
Guyupan 0bexm, He CbMEOPUM U He PA3PYUUM, KOUMO ce U3s658a 8 KAUeCmao-
Mo CU HA HOCUMET HA eHePSULIHOMO UTHUBAHE U CIe0 NOSTbUAHENO Ce CbXPa-

HAB4 8 KAYECMBOMO CU HA OCHOBEH KOMNOHEHN 0N NO2bJIHANUSIN 20 AMOM 00 moeaea,
00 Kamo He uznese ONMHOBO, 3apeOeH C HOB0 Kolu4ecmeo eHepeusl... Ocmenseam ce
oa npedjloyca 3a mo3u xunomemu4eH amom, KOUMmMOo He ce 51656a ceemiurnda, HO uepae
BAJICHA POJIsl 666 6CUUKU npoyeCU HA U3TbY6AHUAmMA, HA36AHUENTO ,,d)OmOH “. Unume-
pecen e gpaxma, we [unbvpm Jhouc cmsaman pomona 3a npeHocumen Ha eHepeusima
HA UBTLYBAHENO/Paduayusma’’, a He 3a camama enepeusi (no Hacmosiuiem guzuyume
pa:fa/leafcdam ¢0m0H(l Kamo nperocumeil Ha e1eKmpomacHuniiama cuﬂa). Om mozasa
oymama ,, homon ** 6vp30 61431a 8 ynompeoa.

Jlumepamypa: Lewis, Gilbert N. The conservation of photons Nature 118, 1926. P. 874-875; Lewis, Gilbert

N. The nature of light. Proceedings of the National Academy of Science 12, 1926. P. 22-29; Roychoudhuri,
Chandra, Kracklauer, A.F., Creath, Kathy. The Nature of Light: What is a Photon? CRC Press, 2008.
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[Tpuponara Ha ¢poToHA OCTaBa 3arajaka
3a yuenute. Ho nopu u na ce obnernem
Ha TE3W Pe3yJITaTH OT M3CJICBAHUSATA,
(bukcupaHu B Iporieca Ha MHOKECTBO-
TO EKCIEPUMEHTH, OWIM HarpaBeHU
TaKuBa OTKPUTHS, KOUTO HAMEPHIIN
HIMPOKO TMPHUIIOKEHHUE B KUBOTA HA XO-
para. bunu u300peTeHu pa3InuHU TeX-
HUYECKHU YCTPONCTBA, YUHTO MPUHITHIT
Ha paboTa € CBbp3aH C IpsIko ¢ GoTo-
HuTe. Hampumep koMmmroThpHaTa TO-
Morpadusi, KBAHTOBHUS TeHeparop (Ma-
3ep), Jazepa u T.H. JlazeppT Hamepui
HAW-IIUPOKO TPAKTUYECKO TMPUIIOKE-
HUE B MPOMHUIIUICHOCTTA, MEAUIIMHATA,
OwTta, 3allOYBaliKM OT CH3/IaBaHETO Ha
U3KJTIOYUTEITHO TOYHH (DU3UIHH TPH-
Oopu — ceusmorpada, rpaBUMETHpA,
Ja3epHUTE  CKAJIIMeNu, H3MOI3BaHU
B MHUKDOXUPYPTHUATA, TPU TEXHOJIO-
TUYHUATE MPOLIECH Ha 3aBapsBaHETO,
psI3aHETO Ha METaJUTe, OUTOBHUTE Jia-
3epHU TpuHTEpH U T.H. DoTOHUTE Ce
U3II0JI3BAT M B CIEKTPATHHUS aHAIIU3
(c M3yyaBaHETO CIEKThpa Ha EIEKTPO-
MarHUTHOTO M3I'bYBAHE HA aTOMHUTE CE
3aHMMaBa aTOMHATa CIIEKTPOCKOIIH).

brnarogapenne uzcneaBaneTo Ha (HOTO-
HUTE YYCHHUTE H3SCHUIIU, Y€ aTOMUTE
Ha BCEKM XUMHUYECKH EJIEMCHT HMaT
CTPOTO ONpEIEeIICHH pPE30HAHCHU dYe-
ctotd. VIMEHHO Ha TE3W YECTOTH Te
NOTIBIIAT ¥ W3TbYBAT CBETIWHATA
(dbotonure). ToecT, KakKTO BCEKH HO-
BEK MMa WHJUBHIYaTHU MPBHCTOBU OT-
NeYaThlld, TaKa U BCEKH XHUMHYCCKH
€JIEMEHT MMa CBOW YHUKaJICH CIIEKTHP
Ha W3JIbYBaHE W monTbiane. M Bcuako
TOBa € CaMO HA4YaJOTO Ha M3JIbYBaHe-
TO HAa Ta3u YHUKAIIHA CTPYKTypa KaTo
¢doToHa, B3eMallla aKTUBHO y4acTHE B
pa3IMYHUTE CUJIOBH TPOIICCU U B3au-
MOJICUCTBHS B IpUpOIATa.

Ho kakBO BCBHIIHOCT MpEICTABISBAT
doroHa M eNeKTpoHa, OT KakKBO ca
ChCTAaBEHU TE€3U CTPYKTypH? 3a cMeT-
Ka Ha KOSl CBOSI ChCTaBHa 4acT (poToHa
€ HaJIapeH ChC CTAaOMIIHOCT M y4acTBa
B CHJIOBHTE B3auMMOjeicTBHA? 3alno
Ta3W Taka HapeuyeHa B CHhBPEMEHHA-
Ta uU3NKa ,,eIEMEHTapHA YacTHIAa HE
npuUTeKaBalla Maca* HiMa eleKTpuye-
CKH 3apsan?

Lsanama meopemuuecka ghusuxa Ha enemeHmapHume Yacmuyu e NOCMpoeHa Ha
meopusima Ha geposimmocmume. Bvnpexu mosa ananuza na 0b6exmuHume ocHosu

6 Meopusima Ha BePOSIMHOCTUME AKMUBHO Ce 0DCHIUCOAT OCHOBHO 6 NEPUOOd HA
CHb30ABAHEMO HA KEAHMOBAMA MEXAHUKA. [[HeC npupoOama Ha 8eposIMHOCIUNME 68
Qusuxama ne ce 06cvacoa maxa Hcuso. Om eona Cmpana 6CUUKYU RPUIHABAM, Ye M5l GIU3A
6 OCHOBAMA HA MUKPONpOyecume, a om opyea Cmpana — 8 npoyeca Ha camume u3cieosa-
HUsL 34 Hesl He ce 2080piL NOYMU HUWO, 6ce eOHO uepae gmopocmenenta pois. Tosa xacae
0C0OEHO MHO20 hu3UKama Ha elemMeHmapHume 4acmuyl, KbOemo 8 XapaKmepucmuxume
HA 8bMpeuHume CoCMOSHUSL U CEOUCMBA HA eleMEeHIMAapHume Yacmuyu, npeocmasama
3a 6eposimHocmume 00 201sIMA CHenel ce npemvryasam. Kaxmo e kazan eOun om cv30a-
menume HA K6AHMOBAMA eNeKMPOOUHAMUKA, AMEPUKAHCKUsL yuern Puubpo Deiinman:
,, Konkomo u 0a ce cmapaem oa uzobpemum pasymua meopus, 00scHasaud, Kak pomona
., peuasa’’, oanu 0a npemuHe npe3 CMvKIOmo Wik 0d ce ompasu On He2o U 0d ce npeo-
cKavice Kax uje ce npedsudicéa 0adenust (homom ce ouje He e 6b3ModcHo. Emo yciosuemo,
Koemo 600u 00 paziuynu pesyimamu. EOnaxeu (pomonu 1emsim 6 eOHa nocoka KoM eOHO
napue cmvkio. Hue ne cme 6 cocmosinue 0a npedguoum, oanu oaoenus pomon e A unu B.
Bcuuko, koemo cme cnocobnu da npedsudum — mosa e, ye om 100 ¢pomona, cpedno cma-
mucmuuecku 4 we ce ompazsam om nogvpxrocmma. O3navasa 1 moea, e guzuxama,
HAYKama Ha GeNUKAMA MOYHOCH, e 008e0eHa 00 CUNyayusima, 6 Kosimo ce Hanaea od ce
USHUCTIABAM 8EPOSIMHOCUME HA CoOUMUAmMa 6e3 0a ce npedsudu ¢ abCoOMHA MOYHOC
Kakeo uje ce ciyyu? Jla. Hewyama cmosim no mosu navun *“. Mexcoy opyeomo, cnomenama-
ma 3ada4a 3a pomonume 00 OeH-OHeuleH OCMABa HeEPAa3peuena om oQUYUATHAMA HAYKA.
Ho 3a yuenume na ALLATRA SCIENCE motu e omoagHa peuieH.

Jlumepamypa: @unocogcku npobnemu 8 uzuxama Ha eremeHmaprume yacmuyu (cied mpuoecem 200u-
Hu). Ome. Peo. IO.b. Monuanos. M., 1994, @einman P. K] - cmpanka meopust Ha c6emuuHama u éewje-

cmeama. M., 1988.




3amo GOTOHBT ce sABsIBA €/IHA OT Hali-
MaJKUTe ¥ Hal-pa3mpoCTpaHEHUTE
€JIEMEHTapHU YacTUIIM BbB BCEJICHA-
ta? JlHemHara Hayka HE € B ChCTOSA-
HUE Ja OTTOBOPH Ha TE3W BBIIPOCH,
TBU KaTo (poTOHA O cera, HE3aBUCH-
MO OT HaTpymaHus Oorar eKcruepu-
MEHTaJeH MaTepuasn BCE OIlle OCTaBa
3a Hes 3arajbyHa €JICMCHTapHa 4Ya-
crunia. Ho mamenara curyamus Moxe
Jla ce TOoNpaBU. 3HACHKH OCHOBUTE
na UBKOHHA ®U3UKA AJIJIATPA,
OTTOBOpa Ha TO3M BBIIPOC MOXKE Ja
HaMepH JIOpU U OOMKHOBEH YUYCHUK.

Axo pasrmegame ®OTOHA B kaue-
CTBOTO MY Ha eJeMeHTapHa YacTHUKa,
toit PEAJIHO e usrpanes ot ¢pantom-
HHU dacTU4ku [lo. @OTOHBT MOXKeE na
chlIecTBYBa B JBe ChCcTosiHUA: DO-
TOH-3 (y3) u ®OTOH-4 (y4). Ilo-
BeueTo (OTOHM ca ChCTaBeHH OT 3
¢anTomuu yvactuuku [lo (poton-3).
Ho Bcexu ot Te3u (HoTOHU mpH Ompe-
JIeJICHU YCJIOBHUSL MOXE J1a C€ TpaHC-
dopmupa BB (QOTOH, chcTOALl OT 4
dbanTomuu vactuuku [lo (poToH-4),

Ha q)OTOHa HEroBara CKOpPOCT HaA JBU-
JKCHHUC € IMO-BHUCOKAa B CPABHCHHUC CHC
CKOPOCTTA HA ABUKXCHUC HA MHOT'O IpY-
T CJICMCHTApHU YaCTHUILIH.

@®otoH-3 U (HoTOH-4 ce TPEIBIKBAT,
KaTo TPABUJIO, B €IMH CHEPTETUYCH I10-
TOK, Karo KOJIWYECTBOTO Ha (OTOHH-3
€ MHOTO MO-TOJISIMO, OT KOJIKOTO (hOTO-
Hu-4. Hampumep, OoT CIBHUETO H7Ba
MOTOK OT (DOTOHH, KBJIETO IMO-TOJIIMaTa
4acT OT TAX — ca cuioBH (otoHu (Po-
TOH-3), OTTOBOPHHU 32 €HEPreTHUECKUTE
U CWJIOBUTE B3aMMOJCUCTBUSA, HO CpeJ
TO3U TMOTOK KMMa U HH(POPMAIMOHHU
dotonu (poron-4), Hocemu uHPOopma-
nus 3a cirpHIETo. [1oTokbT oT doTo-
HU-3 HE HOCST TOIUIMHA, TC 5 Ch3/IaBaT
IpU  pa3pylIaBaHETO Ha YaCTHUIUTE,
¢ KOUTO ce cOmbpckBar. Komkorto e mo-
TOJISIM TOTOKAa OT (OTOHM-3, Hacoue-
HU 107l MPaB BI'bJl KbM MaTEpUATHUS
00CKT, TOJIKOBA ITOBEYE TOILIMHA CE 00-
pasyBa. biarogapenue Ha wHpOpMAIIH-
onnute ¢oronu (¢poron-4) yoseka, Ha-
MpUMEp BIDKJA C OYUTE CH CBETIMHATA
UJBAIlla OT CABHIIETO U CAMOTO CIIBHIIE,

HaunmenoBanue O0o3HaueHnue KonnyecTBoTo haHTOMHM YACTHYKH
doron-3 ¥3 3
¢doron-4 Y4 4

a ¢oron-4 na ce mpeoOpa3yBa BBHB
¢otoH-3. CHOTBETHO B 3aBUCHUMOCT OT
CBOETO CBCTOSIHHME, (DOTOHA MOXKE Jaa
U3MBIHSBA WK (QYHKIUSATA HA CHIIOBA
yactuua (poron-3), wim PpyHKIUATA HA
LAH(popmarnmonna“ yactumna (GporoH-4),
TOECT B MOCIEIHUS chaydaid na (pyHk-
[IMOHUPA B KAYECTBOTO CH HAa HOCHUTEI
Ha wuH(poOpManMs 3a eJeMeHTapHara
YacTHUIla, C KOATO € B3auMOJeicTBall.
Wutepecen e (dakra, e crnupaioBuj-
HOTO JIBWKCHHE Ha (DaHTOMHHTE 4Ya-
ctuuku [lo BBB (hoTOHA TIpeIBHIKBAII
ce B €300CMUYECKaTa PeIeTKa € 10CTa
MO-YCKOPEHO, OT KOJIKOTO (haHTOMHUTE
yactuuku [1o Ha MHOTO Jpyru enemMeH-
TapHU yacTuly. biaromapeHue Ha ToBa
YCKOPEHO ,,3aBUXPSIHE" HAa CTPYKTypaTa

a OmarogapeHue Ha cuiIOBUTE (OTOHH
(¢oToH-3) Toli YyBCTBa BHPXY ceOe cu
TOIUIMHATA Ha CIIbHYEBATa TOIUIMHA U
T.H. ToecT OmaromapeHue Ha (OTOHU-
Te-3 ce OCUTypsiBa €HEPTEeTHYHHUS TI0-
TOK (@ CBINO Taka M Pa3In4HU CHUIOBH
B3aWMOJICHCTBHUS B MaTEPUAITHUS CBSAT),
a Oimaromapenue Ha poToHUTE-4 CEe OCH-
rypsiBa IOCTaBsHETO Ha MH(POpPMaLUsITa
B JIQJICHUsl €HEepreTU4YeH MOTOK (ToecT
y4acTHETO B MIPOLIECUTE, ITO3BOJISBAILH,
HaIprMep YOBEK Jla BIIK/IA 3a00HMKaJIs-
IS TO CBST).

®OTOH-3 chcTaBeH OT mpu pan-
momuu  yacmuuxku Ilo, u no-mouno
— om 0ge ¢panmomnu yacmuuxu Ilo,
CbeOUHEeHU NoMeXCdy CU ¢ eOHa pan-
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momua yacmuuka [lo arnam. VIMeHHO
HAJMYMETO B ChCTaBa Ha (paHTOMHA-
Ta yactnuka [lo ammar npaBu ¢oTtona
YHUKaJCH U CTa0WIIEH, a ChIIO Taka U
aKTHBEH YYaCTHUK Ha CHJIOBUTE B3a-
UMoOJeHCTBUS. MexXay Apyroto, ¢an-
momnama yacmuuka Ilo arnam nuxoea
HAMA 04 3aeme MACMOmo HA Nbpeama
(enasna) Ganmomna uacmuuxa Ilo
8 K05l 0a e eleMeHmapHa Yacmuyd, 8
yumo cvcmas ce Hamupa. T BUHaru
e ObAe pasloyiokeHa BBTPE B ele-
MEHTapHaTa YacTula MeXIy (haHTOM-
Hute yactuuku I1o, kaTo cuinoBa 0CHO-
Ba Ha JjaJieHaTa 4yacTuLa.

dotoH- 3 MoXe n1a ce Tpanchopmupa
BbB (hoTOH-4, a (H0oTOH-4 BBB (HOTOH-3.
Kax nporuua to3u nponec? @OTOHBT
(¢poron-3 u poTton-4) npuTexaBa yHU-
KaJE€H CTPOEkK, KOUTO IO OTIM4YaBa OT
KOsl Jla € eileMeHTapHa vactuua. U
MO-TOYHO TPUTEKaBa HEOOMKHOBEHA
mppBa (IV1aBHA) (aHTOMHA YacTUYKA
[To. Axo B e3o0cMmHuecKaTa KJIETKa
BB3HUKHAT CbOTBETHUTE YCIIOBHUSI, IPU
KOMTO B HEs €IHOBPEMEHHO BIIM3aT OT
pa3IMYHU CTPAHU JBE IMIaBHU (PAaHTOM-
Hu yactuuku [lo (exHa, oT KOUTO HpHU-
HaJUIekH Ha (poTOHA, a Bropara — KbM
Jpyra eJeMeHTapHa 4acTHUIla) U JBETE
MaKCHMAaJIHO ce CONMMKaBart, TOraBa ce
CJIy4Ba CJIEIHHUS MPOLIEC.

I'maBHara ¢anromua vactuuka [To Ha
(hoToHa 32 cMeTKa Ha CBOSITa ITO-TOJIsIMa
CKOpOCT (CBIIOCTAaBEHA CHC CKOPOCT-
Ta Ha T1aBHa (haHTOMHa yacthuyka Ilo
B CbhCTaBa Ha Jpyrara ejJeMEHTapHa
yacTuia) Obp30 CMEHsS CBOSITA MOCO-
ka. ITo To3u HauMH, TS MO3BOJIsABA HA
NpeABMKBAIlaTa C€ 3aJ] Hes CHJIOBa
yactTnuku (¢panromHara gactuuka [lo
ajuiat) Ja yJaoBW INIaBHaTa (haHTOMHA
yactnuka [lo (Ha HacpemHara ejxeMeH-
TapHa 4acTHlla), sBsiBalla C€ HOCUTEI
Ha [sIaTa HHGopManus 3a eeMeHTap-
HaTa 4acTHIIA.

Crnen xaro ¢oToOH-3 yIIOBU TJIaBHATa
¢anTomHa vactuuka Ilo Ha gpyrara
eJIeMEHTapHa YacTULA S IPUCHETUHS-
Ba KbM CBOsITa CTpyKTypa. M B kpaii-

Ha cMeTKa (OTOH-3 ce MpeBpblla B
¢oron-4, cucrosimy oT 4 QGaHTOMHHU
yactuuku Ilo. Ilpm ToBa Tasu ene-
MEHTapHa YacTHIAa, OT KOSTO € Omia
OTHETa IVIaBHaTa (paHTOMHA YaCTHUYKa
[To, nperbprisiBa pasmaj, BCIENCTBUE,
Ha KOHTO ce 0cBOOOXKIaBa €HEprus.
Kato mso To3u mponec Ha ¢oToHa
oTHeMaIl HHpoOpMaIHs MPOTUYA CaMO
B TO3U CIy4ail, KOraro mpe3 JaJeHa-
Ta €300CMUYECKa KIIETKa NMpeMUHaBa
rmaBHara (antoMHa yactuyka [lo Ha
Jpyrara eJIeMeHTapHa YacTH4Ka, a He
HSIKOSL OT JPYruTe (PAaHTOMHHM YacCTHY-
ku Ilo, BIu3aiu B ChCTaBa M.

Koraro ¢orton-3 orHema rnaBHara
(¢anTomua yactuuka I[lo oT enemen-
TapHaTa 4acTulla, TOW ce MpEBpPbBIIA
OT ,,JJOBEL* B ,,IPEHOCUTEN" HA HH-
¢dopmanuara (poron-4). Bpbmaii-
KU C€ KbM aCOLMATHUBHUS MPUMED C
BJIAKOBaTa KOMIIO3UIIMS, TOBA € BCE
€JIHO BIIAK C TPHU BaroHa JBWKEII Ce
C TBJIHA CKOPOCT Ja YyJIOBU OT Ha-
cpela JABMKEIINS C€ BJIAK HETOBHS
JIokoMOTHUB. [lo TO3W HauuWH TOU ce
MpEeBpbhINa BbB BJIAK C JBa JIOKOMO-
THBA, €UH JAUIJIOMATHYCCKH BaroH
¥ eIVH OOMKHOBEH BaroH, IO TOraBa,
710 KaTo HE BB3HUKHAT yCJIOBHS, IPU
KOUTO TOU IIIe MOXe Ja ce€ 0cBoOOan
OT YJIOBEHHSI B CBOSITAa KOMITO3HUIIHS
nokoMoTuB. OcTaHaJuTEe BaroHW Ha
HAaCpel[HUs BIAK, JUIIEHH OT CBOS
JIOKOMOTHB, ce pa3ddopMupar B Jero-
TO (B €300cMHuUecKaTa MeMOpana).

®OTOH-4 e cvcmagen om uemupu
Gpanmomnu  wacmuyku Ilo: ynuxan-
Ha enasena yacmuuka Ilo, ,uyxna‘
raBHa (gaHToMHa dactuuka [lo (uH-
(dbopmarmonHa YacTu4ka), paHTOMHA
yactuuka [lo amnar u eqHa 3aBbpIiBa-
ma ¢anromHa yactuuka [lo. IMenno
MPUCHCTBUETO HA Ta3H ,, 9y TIaB-
Ha ¢anTomMHa yactruka [lo B cbcTaBa
Ha GOTOH-4 TO TIpaBU HHPopmayuo-
HeH Hocumes, HOCell MHpopMaIus 3a
(,,aykmata““) eneMeHTapHa YacTHIIa.
Karo msmo, 6marogapeHue HaaTU4IHETO



Ha MHOXXECTBOTO TakwBa (DOTOHH HUE
noyiygyaBame uH(popmanuara 3a eauH
WU IpYT TPEAMET, OOCKT, SBICHUE U
T.H. DOTOHBT CHIIECTBYBA B TaKOBa
ceeTostHue (hoTOH-4) 10 Torama, JO-
Karo OTHOBO HE BB3HUKHAT YCJIOBUS
B €300CMHYECKaTa KJIETKa, MPU KO-
TO TOH Ja ce ocBoOOaM OT ,,uykaara‘
raBHa ¢anTomMHa yactruka [lo, Toect
mpoTuya IMporeca Ha ,,0TXBbpISHE
Ha nH(popmanusTa“. ToraBa raBHaTa
dantomHa yactuuka [1lo oTHOBO TpO-
MEHsI TIOCOKaTa CH, W OlarogapeHue
Ha (anToMHara dactmuka [lo ammar
MpoTHYa Tpolieca Ha M3TIACKBaHE Ha
Hdy’knata® rmaBHa GaHTOMHA YacTHY-
ka [lo B mpexenure Ha CENTOHHOTO
Mojie KbM HJIBalllaTa Hacpella IJiaB-
Ha ¢aHToMHa dactnuka [lo Ha nmpyra
enemeHTapHa yactuna. Camusat GoToH
OTHOBO ce mpeoOpa3yBa BbB (HOTOH-3
U U37IM3a OT €300CMHUYecKaTa KJeTKa.
OcBobozaenara rmaBHa (paHTOMHa 4a-
ctuuka [1o oTxBbpis nHGOpMAIIULTA B
cOOCTBEHOTO CENTOHHO IOJIe Ha peal-
Hata yactuuka [lo m mpemuHaBamara
MOKpail Hes miaBHa 4vactuuka llo Ha
JIpyrata ejleMeHTapHa yactuia (00o-
raTsiBalku TEXHUSI BBTpENIEH TOTCH-
[Man ¢ HoBa MHQpOpMaIusi) U Oe3Bb-
3BpaTHO H34Y€3Ba B €300CMUYECKATA
MeMmOpaHa.

Cnex OoTXBBpIsiHETO (IpeaaBaHETO)
Ha MH(OPMaLMOHHATA ,,4yX/1a" IJaB-
Ha yactuuka Ilo, ¢poToH-4 OTHOBO ce
peBpbIIa BbB (POTOH-3, TOECT NPEMHU-
HaBa B CBOETO M3HAYAJIHO ChCTOSHUE,
B KOETO Ca My IPHUCHIIU MHOXXECTBO
BapuaHTH Ha JeiictBue. Hampuwmep,
¢doToH-3 MOXKE Ja ydacTBa B JIpyrH
B3aMMOJICIICTBUS, /1a BIM3a B CbhCTa-
Ba Ha €JIEMEHTApHUTE YaCTULU U Jp.
Toit moxke na uzuesHe (GnarogapeHue
Ha €300CMHUYecKaTa MeMOpaHa) B €1HO
MSICTO U J1a C€ MOSIBU Ha JIPYro, TOeCT
Jla OCBIIECTBM MHUTHOBEH IpEXo] B
€300CMHUYecKaTa pelieTka Ha rojeMu
(,,kocMHuuecku‘’) pazcrostHus. Pazoupa
ce, TOBa € caMO Kparka MH(popMalus
3a (poToHa, mpeaHa3HAuYeHa 3a OO0IIO
3ano3HaBaHe. [lapanenHo ¢ ToBa, UMa

rOJsIMO KOJMYECTBO YHHUKAJIHA HH-
¢dbopMmanus, MOJlydeHa IO BpemMe Ha
M3CJIEIBAHUATA, CBBP3aHU ChC 3aKOHO-
MEpPHOCTUTE U MapaJOKCUTE B MOBEIE-
HUETO Ha (OTOHA B PA3IMYHU CPENH,
0COOEHO HETOBUTE BBJIHOBU CBOM-
CTBa, B3aMMOJEHUCTBUATA C JPYyruTe
€JIE€MEHTAapHU YacTHULIM, aJITOPUTMHUTE
3a yNpaBJICHHE Ha MOBEACHUETO MY U
MHOTI'O JpYTH.

Karo msmo, o6oOmiaBaiiku rope u3s-
JoxkeHata uWHPOpMaLUsa, MOXe Ja
ce Kake, 4e OCHOBHATa (PyHKIMsS Ha
($OTOH-3 — ca eHepreTHYecKUTe B3a-
UMOJIEUCTBHSI, CBbP3aHHM OCHOBHO C
MIpOLIECUTE Ha pa3pyllaBaHe Ha Mare-
pusiTa 1 OCBOOOXKJAaBaHETO Ha EHep-
rus, a poToH-4 — ¢ UH(HOPMALIMOHHUTE
B3aUMOJICHCTBHUSI, CBbP3aHU C IPEHOCA
Ha uHpopmauus. [lo3naBaiiku QyHK-
uuuTe U ocobeHocture Ha (hOTOHA,
NPUHIUIUTE Ha HErOBUTE B3aMMO-
NEUCTBUS C JPYTuUTE eJIEMEHTApHU
YaCTUIM U OCOOEHO ChC CENTOHHOTO
noJie, Morart Jia Obaar pa3OpaHu MHO-
KECTBO IPOLECH Ha MAKPO U MHKPO-
KOCMOCa, B KOUTO TOH B3eMe€ HENo-
CpelICTBEHO yudacTHue. braronapenue
Ha Te3W 3HAaHUS MOXE Jla C€ HaMepsT
OTTOBOPUTE Ha MHOXECTBO BBIIPOCH.
Hampumep, kak JeHCTBUTEITHO YOBEK
Bb3NIpUEMa 3puUTeaHaTa UHPOpMa-
nua? KakBo mpencraBisiBa CsHKara,
TOIUIMHATA WJIU CTyJAa, pa3lIeKIaiku
TE3U IMPOLIECH HAa HHMBO €300CMHUYE-
ckara pemerka? Kou ca mepBomnpu-
YUHUTE BOJCIIM JI0 Pa3pyllIaBaHETO
Ha KOE€ /1a € BEeIeCTBO, HaMUpallo ce
M0Jl MPOIBIDKUTEITHO Bb3ZCHCTBUE
Ha cipHUYeBMTE JIbun? KakBu ca oco-
OeHOCTUTE HA BPB3KUTE HA (POTOHA C
I'PaBUTALMOHHOTO U €JIEKTPOMAarHuT-
HOTO nozne? Y MHOro apyru. 3HaHUs-
Ta 3a (oToHA momarat jaa ce pazdepar
II'bPBONPUYMHUTE HA €THO WU JPYro
NeicTBUe, MpOoTHYaIlo OjarogapeHue
Ha y4yacTBallus B HETO (POTOH, KaKTO U
Jla C€ HaIlpaBsAT TOYHU U3UMCICHUS Ha
B3aUMOJICHCTBUATA MEXKY (poTOHUTE,
06e3 J1a ce M3MOoJI3Ba CKBIOCTpYyBalla
amaparypa.
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B eoun om xnrouosume ghunocoghcku mpaxkmamu Ha 0aouzma noo Ha36aHUEMO
,Je-03v “ (-1l 6. om H.e.) ca nanucanu ciedHume pedoge 3a abConma, 3a mosa
KaK NOIYHUNUAM UME CESM NPOUIAZBIL OM HEMAMEPUATHOMO AOCONIOMHO YATO.

SCIENCE

,, B nauanomo ouna Benuxama Ilpocmoma,

nocne ce nossuno Beruxomo Hauarno,

cneo neeo ce nossuna Benuxama Ocnosa,

a cneo nes Benuxama Bewecmeenocm.

Benuxama [Ipocmoma owe ne npumedicasana OvXx.

Benukomo Hauano 6uno navanomo Ha HeuHus OvX,

Benuxama ocnosa buna Hauaiomo Ha ecuuku ghopmu,
Benuxama Bewecmeenocm — buna Hauaiomo Ha 6CUYKU Hewd.
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Hwvxa, popmama, newama éce owe ne bunu pasoenenu, ounu Hapuuanu Xaoc. Benedc-
oati ce — u HAMA 0a 8UOUWL, BCIYWBALL ce 8 He2o — U HAMa Oa Yyeul. Tosa ce — ,, IIpo-
cmoma ‘. [Ipocmomo nama numo gopmu numo epanuyu. Cned ceossma mpaucgop-
mayust mo cmanano Eounno, a om Eounnomo cmanano — Cedem, a om Cedem muecom
ce mpancghopmupano 6 Jleeem. Tyk mpancopmayuume 3a6bpui8am u mo OmHoOB0 ce
6vpHan0 koM Edunnomo. A EOunHOmMO e nauanomo na mpancgopmayuume Ha 6CUUKU
@opmu. Yucmomo u 1ekomo ce uzoucHano Ha 2ope u oopasysano Hebemo, mpvcromo
U MEHCKOMO ce CNYCHANO0 HA 00Ny U 00pazyeano 3emama, a 0vbXa, RPOHU38AL U €OHOMO
u opyeomo, cwv30an 4ogexa. Emo maxa Hebecama u 3emsama nocenu 6 cebe cu cememo
HA 6CUYKO JICUBO U 6CUUKU HEWa Odcusent .

B opesnoxumaiickusa mpaxmam ,,/lao [v /[3un‘* (e1aéa 42) ce namupam cireonume
peoosge: ,, Jlao npousseno eono. Eono — dese. Jlee — mpu. A mpu — ecuuku newa. Besako
Hewo HocuU 8bpXYy cebe cu UH, a 8 cebe cu s .

Jlumepamypa: [Picyan-03v. Jle-03v. [lepesoo Manssuna B. B. @uiocogcko nacnedcmso. B 3 moma. — M:
Mucwvn, 1995; /lao-/l» 03un: Knuea 3a [lTvms na sorcusoma / cocm. u nepes. B. B. Mansieuna. — M.: @eopus, 2010;
Werner, Edward T.C. Myths and Legends of China. George G. Harrap & Co. Ltd. London Bombay Sydney, 1922.

HEYTPHUHO

B cpBpemMenHara pusnka gajeHara eine- Ja ce OTIeNs OIle HIKaKBa HEH3BECT-

MEHTapHa YacTulla HapuyaT HEyTPUHO
(or wWTamuaHckata ayma ,neutrone”

,»HEeyTpoH"). OdurumanHo xurmore-
TUYHOTO CBHIUICCTBYBaHHE HA Ta3M ya-
ctuia 6miio mpeaioxeHo or Bondran
[Taynu npe3 1930 roguna. YdeHUAT
ce OmMUTBAJI Ja OOSICHH TNPUBUIHOTO
HapyluleHHEe Ha 3aKOHUTE 3a ChXpa-
HEHUETO Ha EHepruaTa U MOMEHTa Ha
KOJIMYECTBOTO JIBM)KEHUE B MPOIECUTE
Ha Oera-pa3majJ Ha aTOMHUTE sApa B
KauyeCTBOTO CH Ha ,,KpailHO CpPeJICTBO®,
00siCHSBAILIMSI TO3H MPOIIEC, U3BEJ XHU-
rmore3aTa 3a ChIIECTBYBAaHETO Ha HS-
KakBa cj1ab0 B3auMoJIeHCTBAIlA YaCTH-
1a. 3HAMEHUTHUSAT UTATUAHCKH (U3HK
Enpuxo ®epmu (Enrico Fermi; 1901
— 1954) Ha ocHOBara Ha Ta3u Ujaes Io-
CTpouJ TeopusiTa Ha Oera-pasmnaja,
CMUCHJIA, Ha KOSITO CE ChCTOSI B TOBA,
Ye OCBEH eJIeKTpOoHa Mpu Oera-pasma-

Ha Ha HayKaTa eJIeMeHTapHa 4YacTHUIIA.
3a TOBa TOM HAPEKBJ AajJeHaTa 4YacTH-
1na — HeyTpuHO. EkcnepumeHTamHoTO
MMOTBBPIKJICHHUE 32 CHIECTBYBAaHETO HA
HEYTPUHOTO OMJIO HAIPABEHO YaK Mpe3
1956 ronuna.

Heytpunoto e HapeuyeHO ,,mpu3padHa
yactuna“. Ha nHemeH neH odummani-
HaTa HayKa 3Ha€ MHOTO MaJIKO 3a Ta3u
yHUKaigHa yactuna. Cmsara ce, e Ja ce
3aceye HEYTPUHOTO € KpailHO CIO0XKHO,
3a TOBa € HYKHO Cbh3/IaBaHETO Ha CIie-
LHaJHU YCIIOBUS, HAJIMYUETO Ha CIie-
MaJHO O0OpyJBaHE, CKBIIOCTPYBAIIU
BelecTBa U T.H. M3BecTHO e, ue Hey-
TPUHO C€ Ch3JaBaT U pa3pyliaBaT B pe-
3yATaT pa3najaa Ha YaCTUIUTE, B KOUTO
€ 3aJleficTBaHO CJ1a0o SAPEHO B3aMMO-
neiictere. HeyTprHOTO M3KITFOUUTETHO
c1abo B3aUMOJIEHCTBA C BEIIECTBOTO



U ce OTIMYaBa C BUCOKA MPOHMKBAIIA
cnoco6noct. [Ipennonara ce, ye Tazu
9JacTUIA C€ U3TbYBA IIPH MTPEBpPbIIaHe-
TO Ha aTOMHUTE Apa U pasNaJaHeTo
Ha €JeMEHTapHHUTE YacCTHIM B HEApa-
Ta Ha 3emsTa U arMoc(depara, BbTpe B
CnpHIIETO, IpYrUTE 3BE31U U T.H. B na-
O0paTopHHU YCIOBHUS HM3TOYHUIIUTE HA
HEYTPHHO C€ SBSIBAT SJIPECHUTE peax-
TOPHU M YCKOPHUTEIHUTE HA 3ape/IeHH Ya-
ctunu. Criopesr yueHUTe MOIIEH MTOTOK
OT HEYTPHUHO MPOHU3BA LIEIHS KOCMOC.
OKoJIO CTO TPUJIMOHA OT T€3U YACTHUIU
MIPOHU3BA BCEKH YOBEK €XKECEKYHIHO.
JlHEeC HEyTPHUHOTO Ce pas3Iexaa Karo
MEPCIIEKTUBEH HWHCTPYMEHT 3a W3-
clieZIBaHEe HA KOCMHUYECKHUTE O0EKTH (B
ToBa yucio 3emsara u CIbHIETO), KaTo
BB3MOXKHOCT 3a IOJlydaBaHE Ha TOYHA
U ChBpEMEHHa WH(pOpMaIHs, TOBa C
yCIIeX ce€ MOTBBPXKAAaBa M OT YUCHUTE
ot ALLATRA SCIENCE.

HEﬁCTBHTEHHO HEYTPHUHO-
TO cw1o, KakTo U GOTOHA CE sBSIBA
eqHa OT Hall-MaJIKUTE U €qHa OT Hail-
pa3npoOCTpaHEHUTE €JIeMEHTApHU Ya-
ctuii BbB Bceenenara. HeyTtpuHoro e
ChCTAaBEHO OT 5 (DAaHTOMHM YAaCTHYKHU
ITo, nBe ¢panTomuu vyactuuku Ilo che-
nuHeHH upe3 (panToMHa yactuika I[lo
ajutar ¢ Ipyru aABe GaHTOMHH 4acTHY-
ku Ilo.

HaunmenoBanue O0o3HaueHne

HEYTPUHO v

CTBa MHOTO MO-Cl1ab0 B MaTepua-
HUA CBAT.

OTnuuuTenHaTa cocoOHOCT Ha He-
YTPUHOTO C€ SIBSIBa BCENPOHUKBAILO-
TO U KaueCTBO, KOETO € CIEACTBUE OT
HEWHOTO M3KJIIOYUTEIHO cjiabo B3a-
uMojJelcTeue ¢ Bemectsoro. Hein-
HaTa OCHOBHA (DYHKIUS CE CHCTOU B
npeHoca Ha ,,BbTpelnrHara nadopma-
nusa 3a obekrute. Ho 3a pasnuka ot
¢doToHa TS HE pa3pyliaBa ejleMeHTap-
HUTE YaCTHUIIH, OT KOUTO € CHCTaBEH
JnageHusi OO0EKT, HEYTPHUHOTO CaMo
npounta MHGOpPMANHATA OT IJIaBHU-
te pantomuu yactuuku [lo Ha ene-
MEHTApHUTE YaCTHIH, OT KOUTO €
u3rpazeH JazeHusi o0ekT (momoOHO
Ha TOBa, KAaKTO peaJHaTa 4YacThY-
ka Ilo mpounta mHpopManusra). 1o
TO3W HA4YWH, MMOTOKA OT HEYTPUHO CE
peBpbINa B HOCUTEN HAa HH(popmanu-
ATa 33 GbMPEUHUA CIMPOENHC U ChCTO-
SHUETO Ha OOCKTUTE U SBICHHATA, 32
pasiuka OT MOTOIHUTEe (HOTOHH, KOU-
TO OCHOBHO HOCST MH(pOpMmamus 3a
BLHUWHOMO CbCMOsAHUe Ha OOEKTHTE
WIH siBIeHUsATa. HeyTpuHOTO HOCH B
cebe cu mHpOpMaNUATAa 32 BBTPEI-
HUS CTPOEXK M CHCTOSHHE HA MaTepH-
ATa, OT KOSITO c€ OCBOOOXKIaBa (To-
€CT M3JIM3a OT CHhCTaBa HA CIOKHHUTE
eJeMEHTapHU YacCTHUIN), a CHIIO TaKa
YaCTUYHO HOCU MH(pOpMaIus 3a Ma-

KoaunyecTBOoTO GAHTOMHM YACTHUKHU

CtpyBa cu nga oObpHEM BHHUMaHHE
Ha ciueaBamus (akT, CBbp3aH ChC
CHJIOBaTa dYacTUYKa — (aHTOMHATa
gactuuka Ilo amnar. B chcTaBa Ha
(¢hoToH-3 T chenuHsABA JBE (HaHTOM-
Hu 4vacTtuuka [lo, OGmaromapeHue Ha
KOETO JlaJicHaTa eJIeMEHTapHa 4acTHu-
I1a TMpOosIBSABA JIOCTa MO-TpydO CHIIO-
BO B3aMMOJICHCTBHE B MaTepHAIHUSA
cBAT. B checTaBa Ha HEyTpUHOTO aH-
ToMHaTa yactuuka [lo amrar cebpp3Ba
gyetupu (anToMHU dYactuuku [lo,
OmaromapeHre Ha KOETO JajieHaTa
eJIeMEHTapHa 4YacTHIla B3aWMOJICH-

TepusiTa, Mpe3 KOsATO TNpeMuHaBa. B
MOCJEIHUS Clly4ail HEyTPUHOTO OCh-
HIecTBsABa HH(POPMAIIMOHHA OOMSHA C
rIaBHUTE paHTOMHU yacTuyku [1o Ha
€JIEMEHTAPHUTE YaCTHIIH, KOUTO BIIHU-
3aT B ChCTaBa Ha OOEKTA.

Heytpunoto Moxe na chbliecTByBa B
HSIKOJIKO CHCTOSIHUS, HO 3a pa3iuka OT
(doTOHa, ITPU HETO HE Ce MPOMEHS KO-
YEeCTBEHHUs CHhCTaB Ha (paHTOMHHUTE dYa-
ctnuku [lo (Toil BuHaru ce 3amnaspa He-
u3MeHeH — 5 (antomuan gactuuku [1o).
Heyrtpunoro Moxke na npemMuHaBa OT
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€THO CHCTOSHHE B JIPYTO, B 3aBHCUMOCT
OT TOBA, IAJIM BJIM3a B ChCTaBa HA CIIOXK-
Ha eJIeMEHTapHa YacTWIa, WM ChIlle-
CTByBa camo 3a cebe cu. B mocnennus
Clly4yail ca My CBOWCTBEHU Da3JIM4YHU
CBCTOSTHMS, U3XOXK/IAMKH OT TOBA, 1)U B
Ja7ieHUsl MOMEHT ce SIBsIBA TIPEHOCUTEN
Ha MH()OPMALIUS HITH € OCBOOOJIEH OT HH-
(hopMaIrioHEeH TOBap 3a IPYTUTE OOCKTH.
Koraro HeyTpuHOTO ce siBsiBa TIPEHOCH-
Ten Ha MHpOpMALUATa — TO MOXE Jia
ObJie (PUKCUPAHO B TPETOTO U3MEPEHHE.

Heytpunoto — ToBa € ocobeHa efeMeH-
TapHa 4acTula. braronapeHue Ha ToBa
BCEIPOHMKBAILO CBOWCTBO, MOTOLMU OT
HEYTPUHO NpoHM3BaT 3emsAra, CirbHIIe-
TO, KOCMUYECKOTO MPOCTPAHCTBO, APY-
I'M KOCMHUYECKH OOEKTH M ce SBsBaT
HOCUTENM HA YHUKaJHA HH(OpPMAIHS
3a ChCTOSTHMETO Ha Te3u obekrtu. Ilo-
CIIETHUTE M3CJIEABaHUS B 00JacTTa Ha
¢u3MKaTa Ha eJIeMEHTApHUTE YacCTHLIH,
HEeyTpUHHATa reo(u3rka U HEyTPUHHA-
Ta acTpodu3MKa, U3BBPILIEHU OT paboT-
Ha rpyna y4yeHu oT MexayHapoaHOTO
nswkenne ,,AJIJTATPA®, paskpusar
LIIMPOKH BB3MOXKHOCTH 3a IEpPCIEK-
TUBHU (YyHIAMEHTAIHU U TNPHIOKHU
u3cienBanus. B npoueca Ha uscnenBa-
HUSTA CTaBa SICHA CBIIECTBEHATa PO

EJIEKTPOH

He3aBucumo, 4e enekTpoHa ce sBsi-
Ba I'bpBaTa OTKPHUTA CJIEMCHTapHA
yacTulla BbB (Qu3nKaTa (0T aHIIIMMA-
ckus ¢uszuk J[xozedp TomchH mpes
1897 roguna), 10 AHEC IpUpOAaTa HA
€JICKTpOHA OCTaBa 3arajka 3a y4YCeHH-
te. TeopusiTa Ha eEKTPOHA CcE CMsITa
3a HE3aBbpUICHA, ThI KaTO 32 MOMEH-
Ta Ca HAJIMYHU BHTPEIIHU JIOTHYECKU
MPOTUBOPEYHS U MHOXKECTBO BBITPO-
CH, Ha KOMTO o(UIIMaTHATA HayKa 3a
cera HsIMa OTTOBOPH.

Nmero Ha nmaaeHara eleMeHTapHa
yacTulla OWJIO TPEAJIOKEHO IIpe3
1891 romuua ot mpmanackus GuU3UK
Jxopmx Croynu (George Stoney;

Ha KOCMHYECKUTE (DaKTOpU BIUSCIIN
3a aKTMBU3AIUS Ha BBTPEIIHATA JHHA-
MUKa Ha 3emsra... brnaromapenue Ha
N3KOHHA ®OU3UKA AJUIATPA ce
MOSIBU BB3MOXKHOCT HE camo (QyHaa-
MEHTAJTHO Ja C€ U3Y4H MMOBEJICHUETO Ha
HEYTPUHOTO, M3IU3aIl0 OT Heapara u
COOCTBEHOTO CENTOHHO IoJie Ha 3emsi-
Ta, Ja CE M3YHCIAT OINpPECeIICHN B3au-
MOBPB3KH, HO U JIa C€ pa3paboTsIT HOBU
METO/IM 32 MPOTHO3MPAHE aKTUBHOCTTA
Ha BYJIKAHWUTE, MHOTO MO-IECTAHIHO Ja
Ce TMpoy4yaT CHBPEMEHHUTE MarMeHH
(dbopmaluu U reofuHAMIYHA 0OOCTAHOB-
ka. Hemo moBeue, M3HHKBA Bb3MOXK-
HOCT 32 OKa3BaHE Ha HEMOCPEIICTBEHO
BIIMSIHUE BBPXY NAJCHUTE TMPOLECH C
TIOMOIIITA HA BYJKAaHHUYECKHUSI TEOUHKE-
HepuHI. brnaronapenne Ha M3KOHHA
OU3UKA AJIJIATPA, nuec moxe yBe-
pPEHO 1a ce 3asBU, Y€ BeUe € HAITbIHO
pealtHo /1a ce KOHTPOIHUPAT MIPUPOTHUTE
MIPOLIECH. (3abenexcka: no-noopooHO
sudicme 6 0okiaoa ,,3a npoonemume
u nocrnedcmeusma om 2100anHume
KAUMAMUYHU NpoMeHu Ha 3emsama u
epekmusHume memoou 3a peuasa-
He Ha oadeHume npodremu‘ - http://
allatra.org/ru/reports/o-problemah-i-
posledstvijah-globalnogo-izmenenija-
klimata-na-zemle).

1826-1911) B KauecTBOTO CH Ha
,»QyHIaMeHTaTHA eANHUIIA 32 U3MEP-
BaHe Ha eHeprusrTa“. Jlymara ,.enek-
TPOH' IpOM3IH3a OT IrpbUKATa Jyma
,»electron”, koeTo oO3HauaBa ,,K€X-
nubap®. (Kakto e M3BEeCTHO, KeXJu-
0apbT — TOBa € BKaMEHEHa M3KOIlae-
Ma cmona. [Ipu Tpuene kexinbdbapbT
npuao0UBa EINEeKTPUUECKU 3apsia U
IIPUBJIMYA JIEKUTE Tena. ToBa HEroBo
CBOMCTBO OMJIO M3BECTHO OT JIPEBHU
BpEMEHa OT pa3iau4yHu Hapoau. Ha-
npuMep, CHIACHKH MO CHXPAHWINTE
ce cBenenus, B [Ipesna ['spuns 3Hae-
7Y 3a CBOMCTBaTa Ha KexJimbapa ormie
600 r. mpeau H.e.). Cnep cbriiacyBaHe
YUYEHUTE TPHUETU eJIECKTPUUECKUs 3a-



psA Ha €JIeKTPOHA 3a OTPULIATEJIEH B
CBHOTBETCTBHE C JI0CTA M1O-PAHHO 3HA-
HUE 3a HACJIEKTPU3HPAHUS KeXIHbap
U OTPULIATEITHUS MY 3apsijl.

EnexTpoHa ce siBSiBa ChCTaBHa 4YacT
OT aTOMa, €JIMH OT OCHOBHUTE CTPYK-
TypHH €JIEMEHTH Ha BEIIeCTBara.
Enexrponure oOpa3yBaT €JIEeKTPOH-
HUTE OOBHBKHM HA aTOMUTE Ha BCUYKHU
W3BECTHH HA JHEIIEH JICH XUMHUUECKHU
eneMeHTH. Te ydacTBar MOYTH BHB
BCHYKH €JICKTPUYECKH SIBJICHUS, C KO-
UTO ca 3aro3HaTu yueHute anec. Ho
KaKBO TIPEJICTABIsIBA B JCHCTBHUTEII-
HOCT CaMOTO €JIEKTPHIECTBO, O(HIIH-
aJTHaTa HayKa He MOXKe J1a 00sSICHH BCE
olle, orpaHrYaBaiiku ce ¢ oo Ppa-
3, Karo: ,,CbBKYITHOCT OT SIBJICHUS,
00yCIIOBEHH OT ChHIIECTBYBAHETO,
JBIDKEHHUETO U B3aUMOJCHCTBHETO Ha
3apeCHUTE TeJla WM YaCTULA HOCH-
TEIM HA EJIEKTPUUYECKUTE 3apsau‘’.
W3BecTHO HU €, Ye eNIEKTPUYECTBOTO
HE ce sIBSBa HEMPEKbCHAT MOTOK, a Ce
npeHacs Ha nopyuu — OUCKPEMHO.

HaumenoBaHnue O0o3HaueHne

EIIeKTPOH e!

HO MOTBBpAEHO mpe3 1927 roaunHa
OT aMEepHUKaHCKUTE y4eHH KIWHTBHH
HeBucwn (Clinton Davisson; 1881-
1958) u Jlectsp I'epmep (Lester
Germer; 1896 —1971) B ekcnepumeH-
Ta Mo nudpakius Ha EICKTPOHHUTE.
Hymara ,,qudpaxmus’™ e obpasyBaHa
OT JaTUHCKaTa ayma ,,diffractus”, xo-
AT0 OyKBAaJIHO O3HAdaBa ,,IPEUYIICH,
pasuynen“. [dudpaxkuusra — TOBa €
SIBJICHHE HA Pa3NpbCKBAaHE HA BBHJIHH-
Te, HApUMEp Jb4a Ha CBETIMHATA
IpU MPEMHUHABAHETO CU MPE3 TECEH
OTBOp WJIM TIPH TIOMAIaHETO Ha Kpas
Ha mpensTcTBueTo. [IpencraBara 3a
BBJIHOBAaTa CTPYKTypa Ha €JIEKTPOHA
MOCITYXKHUJIa KaTO OCHOBA 32 Pa3BUTHU-
€TO Ha BBJIHOBaTa MEXaHHWKAa OT aB-
CTpHUICKUSA (PUBHK — TEOPETUK , EUH
OT Ch3JaTeIUTe Ha KBAaHTOBAaTa Me-
xanuka Epsun llpsoguarep (Erwin
Schrodinger; 1887—-1961) npe3 1926
roguHa. OT TO3M MOMEHT odunma-
HaTa HayKa € Hay4yuia ChBCEM MAaJIKO
B OIIO3HABAHETO HA EJIEKTPOHA.

KosmmuecTtBoTo panTomuu yactuuku Ilo

13

[IpakTHYecKk BCHYKU OCHOBHH CBE-
JIeHUs 3a €JEKTPOHa, KOUTO HayKara
MI0JI3BA JI0 IHEC ca OWJIM MOJIYyYEHH B
kpasd Ha XIX — Hagaimoro Ha XX B. B
TOBa YHUCJIO BIIM3a W TpeJacTaBara 3a
BBJIHOBATA CTPYKTypa Ha €JIEKTpOHa
(moCTaThYHO € Ja CU CIOMHHUM TpYy-
nosete Ha Hukoma Tecna 1 HEroBoTo
W3CIIeJIBaHE M0 TeMaTa 3a TeHepHupa-
HETO M OE3KMYHOTO Ipe/laBaHe Ha
eHepruaTa AUCTAaHIIMOHHO). Bripexu
TOBa, CHIVIACHO oduyuarHama ucmo-
pusi Ha ¢usukama, TOBa HM3CIE/IBa-
He OWJIO MPEABMXXEHO OT (PEHCKUs
GU3UK — TEOPEeTHK, €IWH OT OCHO-
BOIOJIO)KHUIIUTE HAa KBaHTOBAaTa Me-
xanuka Jlyn ne bpoiinmem (Louis de
Broglie; 1892-1987; noToMbK Ha U3-
BeCTHO BB DpaHIus apucToKpaTHd-
HO CEMEICTBO). A eKclepUMEeHTall-

B JEMCTBUTEJHOCT EJIEK-
TPOHA e cwcraBen ot 13 hanTomuun
yacTruku 1o u UMa yHUKaJIEH CTPO-
ex. [TonpoOHM 3HaHMS 3a eJICKTPOHA
YMUIIJIEHO Ca MPOIYCHATH B JIOKJIa-
na, Thi KaTo WHPOPMAIUITA CE U3-
jJara myOJWYHO W JAaJCHUTE 3HAHUS
Morar ga ObIaT OmacHM ako IOIaj-
HaT B PBIIETE HA XOpa, CTPEMSIIU Ce
Ja Ch3l1aJlaT HOBU BHUJIOBE OPBIKUS.
Camo mie otOenexum, 4e eIeKTPO-
Ha MPUTEXKaBa HCOOMKHOBEHHU CBOW-
crBa. ToBa, KO€TO JaHEC Hapuyar
€JICKTPOH — BCBHIIHOCT € O0COOCHO
CHCTOSIHME Ha CENTOHHOTO IIOJIE, B
YUUTO TMPOIECH B MOBEYETO CIIydyau
€JIEKTPOHA B3eMa y4acTHE HapaBHO
C HETOBHUTE JPYTH JOINBIHUTEIHU
,,KOMITIOHEHTH ",
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Unmepechu ceedenusi, ceudemencmeauju 3a YHUKAIHOCMMA HA e1eKMPOHA
ca uznodxcenu 6 knueama ,, AnnamPa “:

,Anacmacusa: A kax Habrrooamensm modice 0a 6HACS KOPEKYUU CbC CEOEMO
Habnooenue?

Puzoen: 3a oa ce paszbepe omeogopa Ha mMo3su 6bNPOC, HEKA HANPABUM MATKO OMKIIOHe-
HUe U ce NOMonum 6 Keanmosama gusuxa. Konkomo nogeue yuenume uzyuasam onpo-
cume, KOUMO CU NOCMAssk MA3U HAyKa, MOJKO8d nogeye 00Cmueam 00 u3e00d, ye 8CUYKO
6 MO3U CEM e 83aUMOCEBLP3AHO U He CbULeCmBY8a IOKAIHO, caMo 3a cebe cu. Cvuyume
mesu eieMeHmapHu Yacmuyl cd 83aumocsvp3anu nomedncoy cu. Cv2iacHo meopusma Ha
K68aHMo8ama Qhuuxa, ako eOHOBPEMEHHO NPOBOKUpame nosieama Ha 08e Yacmuyu, mo
me we ce HaMupam He camo 8 maka HapeyeHama ,, Cynepno3uyus *‘, moecm eOHo8pemeH-
HO Ha MHO20 Mecma. Ho u uzmeneHuemo Ha cbCmosiHuemo Ha eOHama 4acmuya, we 0o-
6e0e 00 MOMEHMAIHAMA NPOMAHA 8 CbCIMOSHUEMO U Ha Opy2ama 4acmuyd, He3a8UCUMO
Ha KaKeo pascmosiHue ca 0geme 4acmuyu eOHa om opyed, 00pu 1 ako mosea pa3cmosHue
Haosuwasa ooceza Ha Oelcmeue Ha BCUYKU CUIU, KOUMO ¢a NOZHATU HA 408e4eCmEomo.

Anacmacusn: A 6 Kakeo ce Kpue mailHama Ha Mo8a MUSHOBEHO 83aumooelicmsue?

Puzoen: Ceea we obsicus. Hexa oa pazenedame nanpumep erekmpona. Toii e cocmagen
om uHghopmayuonHu OoKYema (Ui Kakmo ca eu Hapuuanu opeeHume — ,,3pvhya Ilo ),
KOUmMo 3a0a8am OCHOGHUME MY XAPAKMEPUCIUKU U ONPeOem He208Usl 8bMpPeueH no-
menyuan. Cnopeo cvepemeHHume npedcmasy eleKmpona ce 08UNCU OKOLO AMOMHOMO
A0pPO NO MAKA HapedueHama ,, CmayuoHapHa opouma ** (opoumana). Ilo mouro, onec moii
6eue ce npedcmassl, e Kamo Mamepuanria mouKa CbC 3a0a0eHa mpaekmopus, a 6b6 6U0
Ha eleKmpOHeH 00IaK (e1eKmpoHaA YCIOBHO e U300pA3eH. ,, pasmasan “ 0Kono yeaus obem
Ha amoma), npumedicagauy 0ONACMU HA C2bCMABAHE U PA3PENCOAHE HA eNeKMPUUECKUsL
3aps0. Enekmponnus 061aK Kamo makv8 He npumedcasa pesku epanuyu. I1oo opbuma
(opbumana) ce uma npedsuod He OBUNCEHUEMO HA eNeKMPOHA NO HAKAKEA KOHKPEMHA Jiu-
HUSL, a Yacm om npocmpancmeomo, 00AACH OKOLO AMOMHOMO A0PO, KbOEmo ce CbXpa-
H5684 HAU-2ONAMAMA 8EPOSIMHOCHL 34 HE2080MO MECTONON0NCEHUE 8 AMOMA (AMOMHAMA
opobumana) unu 6 MOLEKYIama (MOLEKyIHAma opoumana).

Tormo paziuxkama mexcoy 8bmpeuiHust NOMEHYUAl U GbHUWHUSA 3apsa0 Cb30A8d Mesu
opoumanu. Kawecmeomo na svmpewna enepeus (nomenyuania) xapakmepusupa ma-
mepuannus obexm. Toecm u3paszsisalku ce ¢ e3uKa HA Cb8PEMEHHAMA HAYKA, me3u
eleKMpPOHHU 008UBKU (OpOUmMAanu) Ha amomume, 8 3A8UCUMOCT OM OPOsL U MECHONO-
JIOJCEHUeMO HA MeXHUme eleKmpoHU, ONpedeisim eleKmpuyeckume, onmuiecKume,
MAsHUmMHUmMe, XUMUYeCKume C80UCmMea Ha amomume u MOAeKyIume, d Coyo maxa u
noseuemo om ceoticmeama Ha mevpoume mena. Popmama Ha erekmpoHHUsL 00NAK,
KAKmMo eeue cme YUuiu 8 ypoyume no Xumusi 8 yuuiuuje modxce 0a 6voe Hau-pasiuita.
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Pucynka 2. EneKTpOHHHMAT 00J1aK HA BOAOPOIAHMUSA ATOM: YaCHl O MPUUIMEPHOMO NPOCMPAH-
CMBO OKONO AMOMHOMO 510PO, KbOEMmo ce CbXPAHABA HAU-20NAMAMA 6EPOSIMHOCT 3a MECHONO-
JI0JCEeHUemo Ha eNeKMPOHA.
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Pucynka 3. Paznuunu ghopmu na eneKmpoHHus 001ax (,, ceomempus* Ha K6AHMOBAMA XUMUSL)
1) s-opobumana — enekmpoHeH 061ax 6v8 hopmama Ha Kvabo (3HAKA KPbe),

2) p-opbumana — popma Ha 080UHAMA KPYUIA (3HAKA HA OE3KPAUHOCIIMA),

3) d-opbumana — popma na wemupunucmHo yeeme (3HAKA HA HAKJIOHEHUsL KDBC)

Ilo mo3u HAYUH, €eJIeKMPOHA, KAKNO e U36eCMHO, 6 MAmMepUalIHUusl Ce51m MoaHce oa
couyecmeysa 6 0se cbcmosiHue eaHOGPeMQHHO.' uacmuya u 6vJjliHA. Toti moowce Oa ce
nposesea €aH06p€M€HHO Ha pasiudHu mecmad, Cb2lAdCHO Cvlyama ma3u Keanmoed
d)usuka. Hzuessaiixu om ceosima amomHa 0p6uma, €JIeKMmpOHa MOMEHmMAJIHO ce
npemecmed, moecm usdesed niyKd, U ce nosesied 6 ()pyea 0p6uma.

Ho, koe e Hati-unmepecrhomo 6 mosu ciy4at, moga e Hewo, KOemo yuyeHume ouje
ne 3uasm. Hexa o0a pasenedame nanpumep eiexmpona Ha 6000POOHUSL AMOM —
efleMenma, Kotmo 61u3a 6 CbCmasa Ha 600ama, JHCUGUmMe OpeaHu3Mu, npupoOHU-
me usKonaemu u ce s6:16a eOur Om Hall-pasnpocmpanerume eremeHmu 8 KOCMo-
ca. Enexmponnus obnax, paznonodcen 0koio0 amomHomo s0po Ha 6000pooa uma
@opmama na kvabo. Toea e ocHoeHOmMO, KOemMo HayKama modxce 0a uxcupa na
mo3u eman. Ho yuenume 6ce owe ne sHasm, ue camusam eieKmpoH e 3a6bpPmaH
¢ cnupana. Ilpu mosa ma3zu cnupana (edna u cvuia) modxce oa dvoe 3aeuma
KaKmo Ha 1460 Maxka u Ha OACHO 6 3A6UCUMOCHL OM PA3NONO0NHCCHUA 6 HeA 3a-
pao. bnazooapenue umenno Ha mazu CRUPAIO6UOHA hOPMA U USMEHEHUENO HA
KOHUeHmpauyuama Ha 3apa0d, mo3u e1eKmpoH J1eCHO NPEeMUHABA 0N YACIMUUA
616 6BbIIHA U OOPAMHO.

L]e oam obpazen npumep. [lpedcmasu cu, ye 6 meoume pwvye ObPAHCUUL NOPMO-
kan. C nomowma Ha Hodicue C8ANAW He208ama Kopa noo opmama Ha cnupana,
NPe0BUNCEAUKU HONHCUENO OM eOUHUsL DX KbM OpYeusi nO CRUpAd, HeKd YCl08HO
oa kascem om mouxka A 0o mouka b. Ako omoerum mazu Kopa om nopmokaia,
MO 6 HOPMAIHO CbCMOsAHUE ML We NPeOCmasisngd Kvibo, NOBMApAUKU He208d-
ma ¢gopma. A ako s pasnvhem mo mo2asa uje NPUIUYA Ha 8bIHOOOPA3HO Bbdice.
B nawwus obpasen npumep opamndicesama cmpana Ha Kopama wje npeocmasiied
cnupanama Ha enekmpoHd, KbO0emo 8 paoHa na mouka A ce Hamupa 6bHUIHUSA
3apa0, a 6 paiiona Ha mouka b (omeévmpe na bsnama cmpana na Kopama) ce Ha-
Mupa — eempewiHusi nomenyuan. Beako usmenenue 6 mouxa A (na opamdcesama
cmpana) we 600U cied cebe cu 00 8bMPEUHO eOHAKEO NO CULA U OOPAMHO NO
nocoka npomugooeiicmeue 6 mouka b paznonooicena na barama cmpana Ha Ko-
pama. Koeamo cnaone 6vHWHUS 3apsi0 HA eleKMpPOoHd, Mo No0 6b30eUCNEUENO
HA 8bMPeuHUs NOMEHYUaL CRUPAIama ce pasnved U eleKmpoHa npemuHasa 6
cvemosinue na 8vana. Koeamo omnoso ce nosisu vHuinus 3apso, koumo ce oopa-
3y6a 6ce0cmeaue Ha 63auUMO0eliCeUeno Ha 8bIHAMA ¢ Mamepusmd, Cnupailama
OMHOB0 Ce C8UBA U eLeKMPOHA OMHOBO Ce 8PbUA 8 CHCMOsIHUE HA Yyacmuyd. B
CLCMOAHUEMO HA YACMUYA eleKMpPOHA NPUMENCAB8A 8bHULeH Ompuyamener 3a-
PAO U 1960 CMPANHA CRUPANA, A 8 CbCHMOSAHUE HA 8bIHA OSCHO CIMPAHHA CRUPANd
U 6bHUIEH NONOXHCUMENeH 3apao0, Kamo Ysaiomo moga npeoopasyeame ce Ciyued
bnazooapenue Ha e300cM03a (NbPEUUHUSL MILACHK).
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Pucynra 4. Obpazen npumep na mpanchopmayusama na eneKmpona om 4Yacmuya b6
evana: 1) cocmosinue na yacmuya, 2) cobCmosiHue Ha 6bIHA.

Habnodamensam om no3uyusma na mpuusmepHusi CEsIm Modice npu 0CUSYPIBAHENO
Ha onpedeneHy MexHuiecKu YCioeus 0a 6UuoU el1eKmpona 6b6 6ud na yacmuya. Ho
HaOII0Oamens Om NO3uYUsA Ha No GUCOKUME USMEPEHUS, KOUMO e UHCOA Haus
Mamepuanen ceésm 6vb8 U0 HA eHepeul, Modice 0a Habnooasa opyea KapmuHa Ha
cmpoedic Ha Couus enekmpon. B cmucwvi, ve ungopmayuonnume 6roxyema, oopa-
3Y6auU MO3U e1EKMPOH, Uje NPOsIEABAM USKIIOUUMEIHO CEOUCMEAMA HA eHePeUTIHA
8vIHa (pasnvHama cnupana). Ilpu mosa maszu évina we O6vOe Ge3KpaiiHa 6 npo-
cmpancmeomo. IIpocmuuko Ka3aHo, NOLOACEHUEMO HA Camus eleKmpoH & obuama
cucmema Ha pearHoCmma e maxaea, 4e mou we ce HamMupa HA8CAKbOe 8 Mamepua-
HUSL CEsIM.

Anacmacusn: Mooice 0a ce kadice, e mou we CvbUeCmay6d, He3asUcCUMo Odlu 20
suodicoame kamo Habniooamenu om mpuusmepHusi césim uiu ve?

Puzoen: /la. 3a oa pazbepem mosa owe no-00ope Heka 0a 0am ouge eOuH npumep —
¢ oenedano. Hexa oa npeononodcum, ue HiKoIKO (hyHOAMEHMATHU UHDOPMAYUOHHU
bnokuema obpazyeam cmpykmypd, Kosimo npeocmasisiéa 10KAIHA MOYKA, HAKAKDE
obexm. Hexa 0a 20 nocmasum 6 eOna cmas, 8 Kosimo noo Onpeoeier vebil cd No-
CMABeHU MHOJICECMBO 0271e0and, 8 Koumo mot ce ompasaea. M maka, obexma ce
Hamupa no cpeoama Ha cmasmd, Ompazsiéa ce 8b8 8CAKO Om 021e0dlamd, Cboni-
8EMHO HUe guUIHCOaAMe MO3U 00EKM, C1e008AMENHO UHPOPMAYUAMA 30 HE20 Ce HaAMU-
pa u 6 Hautemo cv3uanue. C eOna dyma ungopmayusma 3a mo3u 0b6eKm npucsLCcmea
Ha HAKOIKO Mecma eonoepemenno. Ceea ako mMaxwHem eOHO om 021edaiama mo Ha
mosa MACMO HAMA 04 Modicem 0a Habarodasame moszu obexm. Ho kocamo évprem
o2nedanomo moi omHogo ce nosesasa. Ilo npunyun moea o3Hawasa, ye uHpopma-
yuama 3a Heeo HUKbOe He e usuessana. [Ipocmo npu onpedenenu obcmoameicmea
HUe gudicoame nposieama Ha masu UHGopmayus 6 ciyuds noo opmama Ha mouxa,
UBMEHAm au ce ycrosusima — obexma usueszea. Maxap u o6ekmugno mosu obexm oa
NPOOBAANCABA Od CHULECMBYEA HA MOBA MACMO No0 hopmama Ha ungopmayus. Om-
PadiceHuemo moodice 0a UMAa HenPeKvbCHAM NOMOK, MO8d 03HAYABA, Ye MOo3u 0OeKm
NPUCHCMBA b6 BCAKA MOYKA HA CMASMa (Medlcoy Opyeomo u He camo 6 Cmasma,
HO U 8 NPOCMPAHCIBONO HAMUPAWO Ce OMBbO ePAHUYUMe HA Ma3u cmas), Hesd-
BUCUMO BUICOAME JILL 20 UL He.

Crwenacno keanmosama Gu3UKd, CbCMOIHUENO HA eeKMPOHA 6b8 (hopMAma HA Ya-
CIMUYa 3a8uUcu Om Camusi aKkm Ha usmepsane uiu Haomwooenue. C opyeu oymu, He
UBMEpBaHUsl U He HAONIOABAH eNeKMPOH ce HaMUPa 6 CbCMOsHUe HA 8bIHA. B moszu
CIYUAll 3a He2o Cbulecmeysa Ysaio nojie Om 8ePOsIMHOCIU, 3aUjOMo ce HAMUPA myK
U ce2a Ha MHO20 Mecma eOHOBPEMEHHO, WIU MmaKa Hapeyenama cynep nozuyus. M




He3a8UCUMO, Ye 3aeMa MHOICECTNB0 NOUYUL, MOBA GUHALU e HbOe eOUH U Cbl eleK-
mpon unu evana. Cynep nosuyusama — moea e 6b3MONCHOCMMAa 00eKkma 0a ce Hamu-
Pa eOHOBPEMEHHO 6b8 BCUUKU BLIMONCHU ANMEPHAMUSHU CHbCIMOSHUS, OOKAMO He e
Hanpaesen uzoopa, ookamo Habrrwodamenam ne e uzgbpuiun usmepsane (Usyucierue
Ha dadenusi obekm). Beonaea cneo, kamo Habrrooamensm guxcupa sHumanuemo cu
HAO0 NOBEOEHUENOo HA eeKMPORA, MO MOMEHMATHO C€ NPEEPbULA 8 YACIMUYA, TOECH
npespvUya ce OMm GblIHA 6 MAMEPUATLEH 0OEKM, NONONCEHUENO, HA KOUMO MOodice 6eye
da ce onpedenu. Cned xamo Habrrodamenam uzevpuiu céoemo uzmepsane, 0bexma
we 3acmaue camo Ha eOHo MACMO.

Anacmacusn: O, mosa e mnozo unmepecra unpopmayus! Okazea ce, ue uzeooume
Ha KBAHMOBAMA PUIUKA CA YEeHHU 3a Me3U, KOUMO ce 3aHUMABAM CbC CB0EMO CAMO-
yevevpuiencmaare. Toea om c6os cmpana 00 HAKbOe 00CHABA NPUYUHAMA, 3AUJO,
KO2amo 406eK U3NBIAHABA Meoumayus Uiy OyX08Ha NPAKMUKA ms HeGUHA2U ce NOo-
ayuasa. Koe e mosa, koemo cnomaea 3a maka HapeyeHama ,, mamepuaiuzayus‘’ Ha
MeOUMAamueHUsi npoyec, Moecm npexood Ha GbJIHAMA 6 MAMEPUATHO CHCIOSHUE, 8
KOemo enepeusima omHo8o npuoobusa ceoticmeama na mamepus? Umenno nabnooe-
Huemo u koumpona om JKusomunckomo nayano. C opyeu oymu, MeOumayusima He ce
NOY4A8a mMo2asa, K02amo ce 8KAYGAN MUCLOBHUME NPOYeCcU, CEOUCMEeHU 3d 00U-
YAUHOMO, eHCeOHeGHO CbCMOsAHUE HA Cb3Hanuemo. [lpu mosa, Mo3bKbm NOCMOSIHHO
ce onumaea Hewo 0a udeHmuuyupa u 0a J10Kam3upa obexma na Haonodenue. Taxa-
6a cumyayusl ce Nos6a6a Mo2aed, K02amo no epeme Ha meoumayus Jluunocmma e
ce nomansi OOCMamvyHO 8 UBSMEHEHO CHbCMOSHUE HA CHb3HAHUENO ULU NPOCMOo 2you
KOHMPOI HAO moga cvcmosanue. Toea no36onsa6a Ha HCUBOMUHCKOMO HAYAN0 0d ce Ha-
Mecu 6 npoyeca Ha HaOI00eHUe, 6CLe0CmEUe, HA KOemO ce padxicoam acoyuamueHume
obpazu u ce 3aeyoea Ucmunama.

Puzoen: Abcontomno esapro. Ceema Ha KuGOMUHCKOMO HAYANO — MOBA € C8AM HA
domunupane Ha mamepusma u Heunume 3axonu. Ceema na boea — mosa e ceema Ha
cvevpuenume enepeuu. Koeamo ce namupaws 6 meoumayus, 6 U3SMEHEHO CbCMOSHUE
Ha Cb3HAHUEMO, CINA8AUL YACH OM NPoyeca Ha bodicecmeeHama nposiea myx u ceed. B
MoMenma, 6 Koumo 6 meb ce gxouu nabnrooamens om Kueomunckomo Ha4yano, Ha
meb mu ce cmpysa, ye 0Cvulecmsensaul KOHmMpon Hao mamepusima. A écvuyHocm ce
0CHUECMBA8a KOHMPOIL HAO meb camusi om cmpana Ha mamepusma (MKueomurckus
Paszym). B pesynmam wa moeéa mu cmasaus no-0obpe nposieen mamepuanie obexm,
BCHUHOCTL Ce NPespbUaAUL 8 KOPNYCKYIApeH obekm om obujama mamepust (Kopny-
CKYNQ, Om JAmMuHCKU corpusculum — ,,menye”, ,, HAU-MAIKAMA CbCMABHA YACH HA
mamepusama“) u ce nOOUUHABAW HA HeuHume 3aKoHu. Ako obaue ce npesrIouuLL
8 CbCMOsAHUE HA 8bIIHA, MU CIABAUL HACT OM DO0XHCECEEHOMO NPOSIGNEHUE 8 MO3U
cesim, moecm Habniooamen om J[yxoenomo nauano. Hecnyuaiino e kazano: Kkakeomo
domunupa 6 meb, mosa u uje 6voeu.

B cvcmosnuemo na meoumayus uzuezsa oouyatiHomo evsnpusmue. Ipu onummnus me-
oumupauwy, u no MOYHO AKO pazenedame He2080mo CbCMOsHUE 8 OYXOBHAMA NPAKMU-
Ka ,,Jlomocos L{esim *, Oeticmeumento co3HaHUemo 3HAUUMENHO ce PASWMUPSBA, U3IU3A
omev0 epanuyume Ha oduxaunus cesm. Hosex ycewa, ue ce HaMupa eOHOBPEMEHHO
Hagesaxvoe. Mooice 0a ce Kadice, we cynep nO3UYUsMa 6 KGAHmMosama usuka i npu-
000UBAHENMO CHCMOSHUENO HA 8BIIHA, MOBA € CHUOMO, KAKMO NOCMUSAHENO HA CbCMO-
SHUE HA NPUCLCMBUE 8 NO GUCLUUIME USMEPEHUSL 8 MEOUMAYUIMA, KbOemo Mamepusima
omcvemea. Cynep no3uyusima 6 CobCmosHUEemo Ha MeOumayusi, mogd € Ko2amo ,, BUHC-
daut”, 8 cMUCHL ycewjaul ¢ ObLOOUUHHUME CU YYECMEA Yelust C8M U 6CUYKU He208U
pasnoobpasnu nposisienus. Ho kocamo Habarooamensam ce Konyenmpupa Hao Koumo u
0a Ouno 0bexm, He2080MO Cb3HAHUE Ce C8UBA U Ce OSPAHUYABA 00 PAMKUME Ha 00eKma
Ha HaOrooeHue. Toecm, 8 MOMEHMA, 8 KOUMO U3bPULBALU UZ0OP U Ce CbCPeOOmOoHasaLl
BbPXY KOHKDEmHU 0emaiiiu, 8bJIHAMA ce npespviya 6 mamepus. la Hau, Koeamo ce
KOHYEHMPUpaul 6bpxy oematliume, 00eMHOMO 6b3NpUsimue uzue3sa U 0Cmaean camo
demaiinume. Mucvima om JKu6omuHCKOMO HAYANO0 — MOBA € C80e0OPA3EH UHCIP)-
MEHm, CULA 3 MAMePUaIU3ayus Ha obexmume, a 4yecmeama om J{yXxo6Homo Hauaio
— M06A € CUNA 34 PA3UUPSIBAHE HA Cb3HAHUEMO, U3X00 8 NO-GUCLUUIME USMEDEHUSL.
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Anacmacusn: Jla, Koiko clodicen ce OKazéa céema, 6 KOUmo icuéeem u 6 Cbujono
speme, KOIKO O4e8UOHU MO2am 0d DbOam nPoCcCmuyKume Heuja 6 He2o.

SCIENCE

Puzoen: Emo maxa cmosm newama c¢ keanmogama ¢usuxa... Om eorna cmpaua,
moea pasoupare 3a HabIIOOAMmeNs e pasuupuilo epanuyume Ha NO3Hanue Ha yie-
Hume, a om opyea — eu e 3ageno 8 3advrena yauya. [lozuyusma na cynep nabuio-
damenst 00KA36a, e CbueCcmeysa HAKAKEA 02POMHA CUNLA, KOSIMO e CNOCOOHA 0a
oKazea enusAHUe OM 8bH 6bPXY Beenenama, na scuuxume HelHu 0OeKmu u npoyecu
npomuuawu 6 Hesl.

ALLATRA

Anacmacun: Paxmuyecku moga e owe eOuH Ha4yuH 3a Hay4Ho 0OKA36aHe 3a Cblye-
cmaysanemo Ha boea?

Puzoen: /la. Yosex uma dywa, xossmo e wacmuya om doscecmgenama cuna. Kon-
KOMO nogeye npeoopasysa c8osi bmMpeueH Cesim, KoaKomo noseve Jluunocmma
ce 0obnudicasa 0o [ywama u ce pazkpusa nped boe, monixkosa 0yxoeHo no-cuina
cmasa ms, u 6bpeelkyu no mo3u nvm, nped Jluunocmma ce 0OmKpUBa 8b3MONC-
HOCMMa 3a GIusAHUe HAO MAMEPUATHUsL C85IM Om no-sucuume usmepenus. Kon-
KOMO nogeue maxuea xopd, moiko8d NO-3HAYUMENHO U MAWadHO e moea Glu-
sanue. Cynep nabniooamens mosa e boe, Koumo modice 0a eausie Ha 6Cuuko. A
yogek, Hamupaw ce 8 nosuyusma na Habrniooamen om Jlyxoenomo Hauano —
mosa e Habniodamen, Koumo modice 0a ce Hamecea 6 Npomudaujume C8enosHuU
npoyecu u 0a 2u NpoMeHs Ha MUKPOHUBO. 3a Xxopama pasoupa ce, ca 00CMbNHU
U OnpeodeneHy MaHUNY1ayuy C8bp3anu ¢ Mamepusma npu moea om no3uyusma
na Habnooamen om Kusomunckomo nauano. Ho uosek ce coobusa ¢ pearnama
CUNLA HA 6b30EUCMEUE CAMO MO2A8d, KO2amo ce gKaysa Heeosus Habrniooamen

om [[yxoenomo nauano.“

I[TPOBEPKA HA U3BECTHUTE ®OPMYVYJIN

1 PEAKIIMU

bnarogapenue 3nanusita Ha U3KOH-
HA O®U3UKA AJIJIATPA nuec Beue
CBILECTBYBa BB3MOXKHOCTTA JIECHO U
JNOCTBITHO J1a C€ MPOBEPSAT Pa3TUUHHU
peakuuu U Gopmynu, 6e3 aa ce mpu-
OsiTBa KM CKBIIOCTPYBAIIN €KCIIEPH-
MEHTH, CHIIO KAKTO ca MpaBUIU TO-
JIOOHW WM3YUCICHUS W B JIPEBHOCTTA.
[IpuTexxaBaliku JaACHUTE CBEICHUS
MOXe€ J1a C€ CMETHE KOs J1a € peakius,
HampuMep Ha ChIIHS TO3M SIAPEH pas-
maja Wil CUHTE3, Ja C€ OTKPHUSIT He-
CHOTBETCTBUSATA U Jla CE HAMEPH Ipa-
BUJIHOTO peuieHue. Heka nagem enuH
NPOCTUYBK TPHUMEpP 3a MOAOOHO H3-
YUCJICHUE, U3TOJ3BANKN 3HAHUSITA 3a
KOJIMYCCTBEHUS ChCTaB HA (PaHTOMHH-
Te yacTuuku [1o B M3BeCTHUTE HA JTHE-
IIEH JICH €JIEMEHTApPHU YaCTHUIIH.

B HauanoTo nie HanpaBUM €IMH MaJIbK
Kypc B A-To u b-To Ha chBpeMeHHaTa
sapeHa ¢usuka. BeiencrBue pas3Bu-
THETO Ha ChbBPEMEHHATa HayKa, OwmH

MOJYy4YEHU MHOXECTBO KOCBEHU JOKa-
3aTEeJICTBA 32 CI0KHOCTTA HA CTPYKTY-
para Ha aTOMHOTO SIIPO, CHIIO TaKa Ce
MOSIBUJIO pa30OMpaHETO 3a CXOJACTBOTO
Ha CTPYKTYPHHUTE CJICMEHTH Ha BCHY-
KM W3BECTHH aTOMHU. ATOMHOTO SIIPO
C€ OKazaJlio HU3KIIOYUTEIHO 37PaBo,
HAJIC)KTHO CKPAHHPAHO OT BBHHIIHH-
T€ BB3JACUCTBUS OnarogapeHue Ha
eNeKTpoHHaTa cu oOBHBKa. CTaHalio
SICHO, Y€ HajsgraHe OT XUJISIH aTMOC-
dbepu eaMHCTBEHO JeKko aedopmupa
BBHIITHUTE CJIICKTPOHHU OOBUBKH. A
HarpsiBAaHETO MY IO HSKOJIKO XHWJISIU
rpajgyca BOAY CaMO A0 4acTU4Ha Ho-
Hu3anusa Ha atoma. Celiara yacTH4YHA
HoHM3aIMs ce HaOII01aBa U B OITUTUTE
C CIIEKTPUYECKHUSI TOK C HaAIMPEKCHUs
OT JIECETKH U CTOTHIUA XUJISIIU BOJITO-
Be. BUIuMoTO M3IIpYBaHe BB3CHCTBA
CcaMO Ha BBHIIHUTE €JIEeKTpoHH. JJopu
MOIIEH MOTOK OT PEHTTCHOBW JIBYH,
BB3JCUCTBAIl HA EJICKTPOHUTE Ha



BBTPCUIHUTC O6BI/IBKI/I, HC IpUTECIKaABa
JIOCTaTb4HAa KBAHTOBA €HEprus, 3a Ja
BbB3JICMCTBAT HA SAPOTO.

(Jlumepamypa: 3ucman I'A., Tooec O.M. Kypc no
oowa ¢uzuxa. Tom Ill. Onmuxa. Qusuxa na amo-
mume u monexyiume. OuzuKka Ha AMOMHOMO s10PO U
Mmurpouacmuyume (4-o usoanue). M: Hayxa, 1970).

3a 5a ce U3ACHU CTPYKTypara Ha A]Ipo-
TO, TaKa Jia ce Kaxke Jia ce ,,HaJJHUKHE
BHTPE B CaMHsl aTOM € TPsOBaJio J1a ce
MPUIIOKAT MHOTO T0-€()EKTUBHU Me-
TOAM Ha CUJIHO BB3AeicTBUe. buio ot-
KPHUTO PEIICHUETO siapaTa Ha aTOMUTE
na ce bombOapaupar ¢ TakMBa YaCTHIH,
KOUTO OT €IHa CTpaHa, ca JOCTaThYHO
MaJIK{, 3a Jla TIPOHUKHAT B SAPOTO, a
OT Jpyra Ja MpuTexaBaT 10CTaThYHO
rojsiMa €HEprus 3a pa3sKbCBAHETO MY.
OTKpUBAaHETO HA PAAMOAKTUBHOCTTA U
MOJIy4aBaHETO Ha MPOJIYKTU OT pajuo-
AKTUBHHS pa3majl, TMOMOTHAJIO Ja ce
HaMepsAT TaKWBa YaCTHUIIM, T OWUIIM Ha-
pedenu anda-yactuiu. ChriaacHo opu-
MajHaTa WCTOpHWs Ha (Qusmkara, 3a

OBbPBU BT M3KYCTBEHATa SJIPEHA pe-
akuus (M3KyCTBEHOTO MPEBPBIIAHE Ha
snpara) Omia ocwuiecTBeHa npe3 1919
roguHa ot OputanckusaT Gpusuk EpHeT
Pesepdopn B mporeca Ha GomObapam-
paHe spoTO Ha a30Ta ¢ anda-4yacTULU
(TIOJIOXKUTETHO 3apeiCHUTE YacTHULIHU,
o0Opa3yBaHH OT J[Ba IPOTOHA U JBa HE-
yTPOHA, TOECT aTOMHOTO SIJPO Ha Xe-
nuii-4). B pesynrar Ha TO3W CONBCHK,
sIpeHaTa peakus MpoTHYaa 1o Clie-
HaTa cxema:

14 4 17 1
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IIo mpumepa Ha JnajxeHara peakus
MO-HATATHK JIETAUIIHO I pasriiegaMe
mpoleca Ha pPa3rbpHATOTO M3YMCIIC-
HHEC KOJIUYCCTBOTO Ha (I)aHTOMHI/ITe qa-
ctuuku o B sigpara Ha aromure. bra-
rofjapeHne 3HaHUETO Ha TOYHUS Opoi
¢danTomun yactTuuku [1o e Bb3MOXKHO,
KaKTO J1a C€ TIPOBEPH MPELUHU3HO Pe3yIi-
TaTa OT KOs /1a € s/ipeHa peaKkuus, Taka
U Jla ce M3YMCIU pe3ysiTara Ha KO Ja
e sipeHn mpeoOpa3yBaHUs.

VILVTIV

HONHAIDS

Aopenama peaxyusi — moga e npoyeca, 8 KOUmMo s0pama Ha amomume
npemvpnasam mpancoopmayus 8 pe3yimam Ha miaxHomo 63aumooeucmaue ¢
eleMeHmapHume 4acmuyu Ha 0pama om opyaume amomiu (nod amom 6 dade-
HUsl CIyuail ce pazdoupa Hau-mankama yacm om xumudeckusi eiemenm). Te ce
CHNPOBOACOAM € KOPNYCKYVIAPHO U eLeKmpoMasHumno usnvugare. Cymama na 3apsoa
U Macosume 4uUcia Ha U3XOOHOMO MAUYUHO A0PO U BCIBABAWYAMA 868 8b30EICEUE
€ He2o uacmuya e paera Ha CyMama Ha 3apsoume u MAcogume Yucida Ha H08000pa3y-
8aHOMO 10PO U 6bL3IHUKEAWUME YACTIUYY 8 pe3yImam Ha peakyusma. B npupooama
s0peHume peakyuu npomuyam 6 ocobenu yciogus.. Hanpumep, cvenacno cvepemen-
HUme npeocmasu, mepmosopeHume peakyuy Mo2am 0a npomu4anm ecmecmeeHo 6 He-
opama Ha 36e30ume U NPOMUYAM Npu memMnepamypu oOm HAKOIKO MUIUOHA 2padyca.
Ha zemama sopenume peaxyuu yecmo ce ciyygam ¢ ammocgepama u aumocghepama
6Ce0CMBUEe HA KOCMUYECKOMO 00IbYBaHe U AKMUSHOCTIINA HA SIOPEHO — AKMUGHUNE
yacmuyl 668 GbHUIHUME CI0e6e Ha amMmocgepama (mepmocgepama u ekzocepama).
Cvepemennume u3KyCmeeHu si0peHu peakyuu, U3gbpulBanu om 4oeeKa ce npooyyu-
pam ¢ nomowma Ha cneyuanna anapamypa. Hanpumep usaxou ycmpoiicmea (xamo
VCKOpumensi Ha Yyacmuyu) no3eons8am Od ce 0CbWecmelu maxka HapeueHomo ,, Oom-
bapoupane *“ Ha A0pama Ha eOHU eNeMeHMU C LOPAma HA Opyeu elemMeHmu uiu ¢ Ovp3u
enemenmapuu vacmuyy. I1o mo3u HauuH cmasam UOUMU NPOMEHUMeE, NPOMUYAUU 8
s0pama, u 8b3HUKEAUUMe 6CLe0CmEIe HA MO3U npoyec eremenmaphu yacmuyu. Pe-
yimamume Ha siOpeHume npeoopazyeanus ce 3anuUceam 6 CNeyuaInu Gopmyiu, @ Ko-
umo ce omoenAz6am s0pama Ha Kou amomu ca y4acmeanu 8 peakyusma u Kaxkeu 10pa
ca ce obpazysanu ciedcmaue Ha peaKyusma.

Jumepamypa: lupokos FO.M., FOoun H.II. flopena pusuka (2-0 u3z0.). M.: Hayka, 1980; 3a6openio
K. 5. Memoovm Ha paouoakmueHume UHOUKAMOPU 8 XUMUAMA: Y4eOHUK 3a XuM. cney. gysose - M.:
Bucwo yuunuwe., 1964, Mladenovic¢, Milorad. The History of Early Nuclear Physics (1896-1931).
World Scientific, 1992.
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CBbCTAB HA ATOMHOTO AIPO.
N3YUNCJEHUE HA ITPOTOHUTE
N HEYTPOHUTE

CpbImIacHO ChbBPEMEHHHUTE NPECTaBH, aTo-
Ma € M3IPajieH OT SIApO U Pa3HONIOKEHH
OKOJIO HErO €JIeKTPOHU. ATOMHOTO $I/IpO Ha
CBOW pel, € U3rPaJICHO OT JA0CTA I0-MaJIKH
€NIEMEHTApHU YacTHIM — OIPE/EIICHO
KOJIMYECTBO TPOTOHU M HEYTPOHU (ume-
TO OOIIONPHETO HAa3BaHHE € — HYKJIOHN),
CBBP3aHH IIOMEXKTY CH C SAPEHU CHJIU.

KonnuyecTBOTO HAa MPOTOHHMTE B S1IpO-
TO ONpENeNs CTPOeXa Ha EJIEKTPOHHA-
Ta aroMHa OOBMBKa. A eJEKTpOHHAra
OOBUBKa ompenens (PU3NKOXUMHYHUTE
CBOliCTBa Ha BellecTBara. Yucioro Ha
IIPOTOHUTE CBOTBETCTBA HA MOPEIHUS
HOMED Ha aTtoMma B [IEPUOJUYHATA CHCTe-
Ma Ha XUMUYECKHUTE €JIEMEHTH Ha MeH-
JIeNIeeB, HapyU4a Ce OLLE U aTOMEH HOMEP
WM atoMHO yucio. Hanpumep, uncioro
Ha MPOTOHUTE B atoma Ha Xenus ca —
2. B nepuoauynata Tabnuia Toi 3aema
BTOpa NO3MLIKSA U C€ O3Ha4aBa Kato fe,.
C3a cuMBOJ Ha KOJIWYECTBEHOTO 000-
3HaUEHUE Ha IPOTOHUTE CE H3I0JI3Ba
natuHCcKara Oyksa Z. Ilpu 3anucBaHeTo
Ha popMyIuTe YyecTo nudpara ykaspaiia
KOJIMYECTBOTO IPOTOHU CE€ pasnoliara B
JI0JIHaTa JigBa WM JsACHAaTa CTpaHa Ha
enementa He, / ,He.

Ko/im4ecTBOTO HEYTPOHH CHOTBETCTBA
Ha ONpeJieNieH U30TOII Ha €MH WU JAPYT
eneMeHT. M3oTonure — TOBa ca eJ1eMeH-
THUTE C €JIHAKBU aTOMHU HOMEpa (eIHaK-
BO KOJIMYECTBO TPOTOHH M HEYTPOHH),
HO C pa3jIMyHO MacoBO YHCII0. MacoBo-
TO YUCJIO — OOIIIOTO KOJIMYECTBO HA HEY-
TPOHMTE U MPOTOHHUTE B AaTOMHOTO SIIPO
(ce o0o3HauaBa c naTuHCKara OykBa A).
[Tpu 3anmucBaneTo Ha GOpPMYIUTE MACO-
BOTO YHCJIO CE TIOCTaBs B TOPHATA JIsiBA
WU JISICHA CTpaHa Ha eJIEMEHTa
He ; / ;He
(M3orombT Ha Xenust — Xenuii-4).

Ilo To3u HaumH, 3a 1a ce pa3depe YUCIOTO
Ha HEYTPOHUTE B €IWH WM JIPYT U30TOII,
clie1Ba OT 00ILI0TO MacOBO YMCIIO J1a Ce OT-
HEMe YMCIIOTO Ha MpOoToHUTe. Hamprmep,

W3BECTHO HU €, Y€ B aToMa Ha Xenuii-4
H. e;’ce ChABPKAT4 eJIeMEeHTapHHU YaCTH-
11, ThI KaTO MAaCOBOTO YHMCIIO HA U30TO-
nae—4.[IpuToBaHU € U3BECTHO OLIIE, UE
He;’ uMeeT 2 npoToHa. M3Baxmaiku or
4 (00II0TO MacOBO YHMCII0) 2 (KOJIMUYECTBO-
TO Ha MPOTOHUTE), MOTy4aBame 2 — KoJIiye-
CTBOTO Ha HEYTPOHUTE B SIIPOTO Ha Xemmii-4.

IMPOLHECHT HA U3YUCJIEHUE HA
KOJIMYECTBOTO ®AHTOMHMU YA-
CTULM ITIO B S1IIPOTO HA ATOMA

B kadecTBOTO CH Ha mpuUMeEp HeclyJdai-
HO pasmiexaame Xenui-4 (He}’ ), une-
TO SIAPO € CHCTABEHO OT JBa MPOTOHA
U J1Ba HEeyTpoHa. T'pH KaTo sAPOTO Ha
Xenuii-4, HapedeHo anda-gacTuia
(o-yacTuiia) TIpUTEXkKaBa HaW-TOIsIMA
e()CKTHBHOCT B SIPCHUTE PEaKIUH, TO
yecTo OMBa WM3IION3BAHO B IIONOOHM €K-
criepuMenTd. CTpyBa CH J]a ce OTORIICHKH,
4ye BbB (DOpMYIHTE Ha SIPSHHUTE DPEak-
MM YECTO BMECTO Heg ce M3I0JI3Ba
CHUMBOII 0.

VimeHHO OnaromapeHre y4acTHeTO Ha
o-gacThiMTe, OWia W3BBPIIEHA IThpBa-
Ta B MCTOpUSTA Ha OQHIMATHATa (PU3HKA
SApeHa PeaKiys OT OPUTAHCKUAT YUeH
Epner Pesepdopa. [lo Bpeme Ha naneHara
peakimsi OrarofapeHue O-9acTHIUTE Ha
(He 9 ca O ,,0oMOapupanu’ spara Ha
n30TOoMa Ha azora (N §4 ), BCIEACTBUE, HA
KOETO ce 00pa3yBai H30TOINA Ha OKCUTEHA
(O ;)u ey ipotow (p'). anenara siape-
Ha peaKIs M3MICKA MO CIICTHNS HAYWH:

14 4 17 1
N7+He2—> 08+p1

[lle HampaBUM M3YUCICHUE HA KOJIHMYE-
cTBOTO (panToMHM yactuuku [lo npenu
U clief] 1ajieHara Tpancopmarus.

3A U3YNCJIIEHUETO HA KOJIMYE-
CTBOTO ®AHTOMHU YACTUYKU
110 E HEOBXO/NMO:

Crbnka 1. Jla ce npedpou KoJiuyve-
CTBOTO HA HEYTPOHHU W MPOTOHH BbHB
BCSIKO SIIPO:

— KOJIMYECTBOTO HA MPOTOHH YKa3aHO B
JIOJTHHUSI TTOKAa3aTel;

— HayyaBaMme KOJIMYECTBOTO HA HEYTPO-
HU U3BaXKIaWKH OT 00IIOTO MAacOBO YHC-
710 (TOpHUS TIOKa3aTel ) KOJIMYeCTBOTO Ha
MPOTOHUTE (JIOTHUS TIOKA3aTeN).



Crbnka 2. IlpeOposiBaHe Ha KOJIHU-
yecTBOTO (paHTOMHM YacTH4yku Ilo B
aTOMHOTO PO:

— Jla Ce YMHOXKH KOJIMYECTBOTO Ha IIPO-
TOHHUTEC 110 KOJIMYECTBOTO HA (1)aHTOMHI/IT€
yactruku [1o Hamupamu ce B 1 mpotoH
— Jla ce yMHOXHM KOJIMYECTBOTO HA HEY-
TPOHUTE MO KOJIMYCCTBOTO HA (1)aHTOMHI/I
yactruku [ o, Hamupaiy ce B 1 HEYyTpoH;

Crbnka 3. /la ce ch0epe KOJMYeCTBO-
TO Ha (panTOMHHTE YacTHYKH Ilo:

— 1a ce ch0epe MoIyYeHOTO KOJTMYECTBO
(anTomun yactuuku [1o B mpoToHUTE C
MIOJIy4€HOTO KOJIMYECTBO B HEYTPOHUTE
B si7jpaTa Npeau peakuusiTa;

— 1a ce ch0epe MoIyYeHOTO KOJTMUECTBO
(anTomun yactuuku [1o B mpoToHUTE C
MIOJIy4€HOTO KOJIMYECTBO B HEYTPOHUTE
B siJ[paTa Clie/l peakLusiTa;

— Jla ce CPaBHU KOJIMYECTBOTO Ha (haH-
TOMHUTE YacTUuku [1o mpeau peakuus-
Ta C KOJIM4ECTBOTO q)aHTOMHI/I JaCTHUYKHN
ITo cnen peakuusira.

[NPUMEP HA PA3I"'bPHATO U3-
UNCJIIEHUE HA KOJIMYECTBOTO
OGAHTOMHU YACTHUYKU I10 B
SAAPATA HA ATOMUTE

(HAopenama peaxyus c¢ yuacmuemo Ha
a-yacmuyume Ha (He;), nposedena om
E.Pezepghopo npes 1919 2oouna)

14 4 17 1
N,+He,> O,+p,
14 4
NPE/IM PEAKLIMSITA (N'+ He')

14

N,

KonmuectBoTo Ha npoTtoHuTe: 7
KomnuectBoTo Ha HeyTponure: 14 —7="7
Komaectsoro Ha (harTomHuTe YacTruku [ o
B | nmporon — 12 Ilo,

TOBA O3HauaBa, Y€ B 7 IPOTOHA UMa!
(12 x7) = 84;

B 1 Heyrpon — 33 Ilo,

TOBA O3HAYaBa, uye B 7 HEYTPOHA MMa:
(33x7)=231;

OO01moTo KOIMYEeCTBO Ha (PAHTOMHHTE
yactuuki [lo B simporo: 84 + 231 =315

He;

KonnuectBoTO Ha poToHuUTE: 2
KonnuecTtBoTo Ha HeyTpoHUTE: 4 —2 =2
KonnuecTBOTO Ha (JaHTOMHUTE YaCTHUY-
ku [lo: B 1 mporone — 12 Ilo,

TOBAa 03HA4YaBa, Y€ B 2 IIPOTOHA UMa:
(12x2)=24

B | HeytpoH — 33 Ilo,

TOBa O3Ha4aBa, Y€ B 2 HEYyTPOHA MMa:
(33x2)=66

OO0moTo KOMMYECTBO Ha (haHTOMHHTE
yactuuki [lo B simporo: 24 + 66 = 90

Kpaiino, ko1u4ecTBo Ha (PAHTOMHHU-
Te yacTuuku Ilo npeau peakuusra

N+ He}
315+ 90 = 405
CIIE PEAKIIMSITA(O, + p)):

0y

KonuuectBoTo Ha nmpoTtoHuTe: 8
KomnmuecTtBoTo Ha HeyTponuTe: 17—-8=9
Komectsoto Ha (hantomHuTe yactruku I o:
B 1 mpoton — 12 Ilo,

TOBa O3Ha4aBa, Y€ B § MPOTOHA UM
(12x 8)=96

B 1 HeyTpon — 33 Ilo,

TOBA O3Ha4aBa, 4e B 9 HEyTpOHA HMa:
(9x33)=297

OO0moTO KOMUYECTBO Ha (DaHTOMHHTE
yactuuku [1o B siapoto: 96 + 297 =393
P

KonmuuectBoTo Ha mpotoHuTe: 1
KonmnuectBoTo Ha HeyTpoHUTE: 1-1=0
KomaectBoto Ha hanTomamTe gacTidk [ o:
B 1 npotone — 12 Ilo

OTChCTBAT HEYTPOHH.

OO6moOTO KOMWYECTBO Ha (PAaHTOMHHTE
yactuuku [lo B sapoto: 12

Kpaiino, koim4ecTBo HAa (PAHTOMHMU-
Te yacTnuku Ilo cien peakuusita
171
(Oy +p,):
393 +12 =405

Hexka 1a cpaBHUM KOJIMUECTBOTO Ha (DaHTOM-
Hute yacTiaku I o npeay u cnen peakupstra:
[Ipemm peakumsita  Cren peakiysita
405 = 405
Kosm4ecTBOTO (haHTOMHM YaCTHYKH
ITo npeau u cJjie peakuusiTa € paBHoO.

ITPUMEP HA CBKPATEHO
N34YNCJIEHUE HA KOJIMYECTBO-
TO ®PAHTOMHUN YACTHUYKMH 110
B AJIPEHATA PEAKLIMAL.

OT Tyk HaraTbK W3YMCICHUATA HA KO-
au4yecTBOTO (panTOMHHU yacThuku Ilo ca
NpUBEJICHU B ChKpaTeHa (opMa, B KOs-

VILVTIV

dIONHAIDS
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TO € M3BEACHO OOLIOTO KOJIMYECTBO HA
¢danTomMHUTe yacTHyku 10 BBB BCSIKO
PO, a CBILO TaKa U TEXHUsI cOOp mpean
U ciesl peakuusaTa. YecTo M3MOI3BaHa
SpeHa peakuusi ce siBsIBa B3aUMOJICH-
CTBHMETO Ha 0-4AaCTHUIUTE C M30TOIA Ha
Oepuius, O BpeMe Ha TakaBa PEaKLUs
OWJI OTKPUT HEyTpOHa, KOWTO Onaroxa-
pEeHHEe Ha SIIPEHOTO MpeoOpa3yBaHe ce
NPOSIBUJI KaTO CaMOCTOSATENIHA YaCTHILIA.
Otkpurturero 6mino HampaseHo npe3 1932

TOJIMHA OT aHDIMUCKUAT Pu3uk Jxerimc
UYensuk. Popmynara Ha peakLUsATA:

9 4 2
Be,+He>— Cstny

213+90 — 270+ 33 — KOIMYECTBO-
TO Ha (paHTOMHHUTE YacTHYKH [lo BHB
BCSIKO OT sijipara

303 = 303 — o6mara cyma Ha (aHn-
ToMHUTe Yyactuuku [lo mpenu u cruen
peaknusara. KoauvecTBoTo Ha (an-
ToMHHTe YacTuuku [lo mpenu u ciexn

HAYUHU HA 3AIIMCBAHE HA
AAPEHUTE PEAKIIUHN

3anmuCcBaHETO HA SIpEHATa PEaKIHsI
MOKE J]a C€ M3BBPIIU MO HAKOIKO Ha-
YUHA, B 3aBUCHMOCT OT W3IIOJI3BAHHUTE
cumBoyA. Hanpumep, gecto ce n3momns-
BaT CJICIHUTE 3aIUCH:

H 5 (mpotuii; IpOTOH) — P

H f (meyrepwii; neyToH; neyTpon) — d
(D)

H j (tputwnit; Tputon ) —t (T)

He; (Xenwmii-4, 0-4acTUIIATE) — O

CpI110 Taka CH CTPyBa J1a Ce OTOEIICHKH, Ue
NpH 3alMCBAHETO Ha sIpEHaTa PeaKiys
MOe Ja Ob/Ie POITYCHAT SIIPEHUsI HOMEP
Ha eJIeMeHTa U J1a ObJie 0003HAYEHO CaMo
00I1I0TO MacOBO YHUCIIO, COYEILO U30TOMA.
Hanpumep, ropecrmomenarara ¢opmysa
MOXKE J1a CE€ 3aITHIIIE IO CIICTHUS Ha9MH:

14 17

N +a— 0O +p
OcBeH TOBa, B siApEHATa XUMHUS € MPHU-
€TO CJIEAHOTO ChKpalIEeHHE B U3IHCBa-

HETO Ha (OPMYIIMTE Ha SIpeHaTa peak-
st A(a,b)B, kbaeTo A — € U3XOTHOTO
snpo; b — HOBOOOpazyBaHOTO SIpO;
a — YacTHIIaTa, BCTHIIBAIlA BHB B3aW-
MOJEICTBHE C SIpOTO; b —yacTHIara,
KOATO ce 00pa3yBa BCJIEJICTBUE Ha B3a-
UMOJICUCTBUETO (M3XBBPIIEHA OT SJIPO-
T0). ['Oope onmucanara ¢opMmyna B TO3H
CJIy4ail 1€ U3IIIekKIa TaKa:

NM(O!p) 017

[To-Hatarbk (BWKTE TAOIUIIUTE) IIIE
pasriienaMe HSIKOJIKO BUA SAPEHU pe-
aKIMKU U IIE€ W3YKUCIUM KOJUYECTBOTO
Ha ¢anToMHuTe dYacTuuku [lo. BbB
BTOpara KOJIOHAa Ha BCsKa Tabnuia e
MpUBEACHA MBJIHATA PEAKIUS W KOJIH-
yecTBOTO (paHTOMHU YacTH4ku [1o. A B
TpeTaTa KoJIOHA — IPUMEPHU Ha PeaKlu
W3JIaraHu B CIEIUaU3UpaHaTa JINTe-
parypa. JlutepaTypHuTe U3TOYHUIIM Ca
W3I0KEHU 10 TaOauIuTe, 0003HaUe-
HU ca CTPaHUIM, Ha KOUTO C€ HAaMUPaT
dbopmynurte.

®OPMYJ/IN HA PEAKIIMUTE, JIEJKAIIIN B OCHOBATA
HA KOHTPOJIUPAHUSA TEPMOAAPEH CUHTE3

Peakius: H?+H§—>He;+n(]) d+d—*He-+n
[IpoBepka: 45+45 —57+33
90 =90
Peaxitus: H?+H§—>H§+pj d+d—t+p
ITpoBepka: 45+45 - 78+ 12
90 =90
Pt Ho— He'+ n!
Peaxmus: 1 ey d+t—>*He+n
Iposepxka: 45+78 — 90 + 33
123 =123

Jlumepamypa: IIpoxopos A.M. @usuuna enyuxnoneous om 5 moma. Tom 5. — M.: Cveemcka enyuxioneous,

1988. C. 104.




®OPMYJIA HA PEAKLIUUTE HA IPOTOHA — TPOTOHHUSIT LUK BJI
(PP — IUKBJ)

HpOTOH — HNPOTOHHUAT NHUKBI — €
OUKBI MNOpOoTHYAll B TCEPMOAAPCHU-
TC pCaknuu B 3BC3AUTC, B PC3YJTAT,
Ha KOUTO BOHOpOAa CC MIPECBpbHBIIA B

xenuil. CbIIacHO NPEACTABUTE Ha
ChbBpeMEHHaTa siapeHa ¢Gusuka, pp —
LUKbBJIa Ce SIBSIBA IJIABHUS H3TOUYHMK
Ha eHeprus B CIbHUETO.

Peaknus: H§+ pf — Heg +v H'4+-H*—He®+y
ITpoBepka: 45+ 12— 57+3
57 # 60
[IpaBuiHo: Hf+ pf — Heg
57=57
3
Peaxums: He,+ Hej— Bej+y He*+He'—Be’+vy
147 # 150
I[TpaBumHO: He)+ He’— Be
147 = 147
Peaknus: Li§+ pf — He§+ He; H'4Li"—2He*
HpOBCpKaZ 168 +12 — 90 + 90
180 =180

Jlumepamypa: Ilymunos K.A., ®abpuxanm B.A. Kypc no ¢uszuxa. Om 3 moma. Tom 3. — M.: DUIMATIU3,

1963. C. 626.

®OPMYJIN HA PEAKIIUMTE HA BBIVIEPOJTHUST UKD
(CN - IUK'BJ)

BbriepogHuaTr nukbil — € mocienosa-
TEJIHOCT OT TEPMOSAPEHU pPEAKLUU B
3BE3/IMTE, B PE3YJITAT, HA KOUTO OT BOJO-
poza ce oOpasyBa xenuii. B kauecTBoTO
CH Ha KaTaJu3aTop B 1aICHUTE PEAKLINU

ydacTBa BbIVIEpOJA, a30Ta, KHCIOpOJa
u (ayopa. Ilpuero e, 4e BbIIICPOJHUS
LUKBJI C€ SIBSIBA U3TOUHUK HA €HEPIHs
Ha MAaCUBHUTE 3BE3/1U B HAUAJIHUTE CTa-
JMH Ha TAXHOTO ChILECTBYBAHUE.

Peaxmus: Cor pi— NP+ Y ¢C2+ H!—> NP 4y
[TpoBepka: 270+12 — 282 +3
282 # 285
[IpaBunno: C22+ pj—» N 173
282 =282
13, 1 14
Peaknus: Cstpi—> N7ty 6CP+ H'—> N +y
[Tposepka: 303+12—315+3
315#318
13, 1 14
[IpaBuiHoO: Cs+p,—N;
315=315
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Peakmms: N;{l-p§—> O§5+ Y NU 4 H 0% 4y
ITpoBepka: 315+12—327+3

327 #330
IIpaBunHxo: N §4+p5—> 0§5

327 =327

Jumepamypa: Quszuxa na kocmoca / enas. peo. Cionsies P.A. Bmopo uzdanue, peOakxmupano u 00NnwIHeHO.
— M.: Cveemcka enyuxnonedus, 1986, Casenes U.B. Kypc no oowa ¢usuka. T.3. Onmuxa, amomua gpuzuxa,
@usuxa na amomnomo s0po, - M.: Hayka, I'1. ped. uz-mam. aum., 1970. C. 474.

OOPMYJIN HA ®OTOAJAPEHUTE PEAKIIUN

DOTOAPEHN PEAKLMU CE HAPUYAT IIPO- CHIPOBOACHU C OTAEISHETO Ha EIUH
LIECUTE HA B3aUMOJCHCTBUE HA BHMCO- WIM HIKOJIKO I'aMa-KBAaHTH, HEYTPOHH,
KO eHepreTHyHuTe (OTOHH C SAPOTO, MPOTOHU U JIp.

2 1
Peakuus: y+H;—>n,+p; y+2H-'H+n
Iposepka: 3+45—-33+12
48 # 45
[TpaBwitHO: y+H§_> n{,"‘p;"‘}'
48 = 48
Iposepka: 3+213 — 180 +33
216 # 213
[TpaBuiHoO: vy + Be 3 — 2He;’+ n é+ Y
216 =216

Jlumepamypa: Jasuooe A.C. Teopus na amomnomo siopo. — M.: [Jepoicagno uzoamencmeo no gusurxo-wame-
mamuuecka aumepamypa, 1958; Byrne, James. Neutrons, Nuclei and Matter: An Exploration of the Physics
of Slow Neutrons. Dover Publications, 2011.P. 17; Lieser, Karl Heinrich. Nuclear and Radiochemistry:
Fundamentals and Applications. John Wiley & Sons, 2008.P. 130.

OOPMYJ/IN HA AAPEHUTE PEAKIIUHN
C YYACTHETO HA HEYTPOHUTE

6 d
Peakmust: Ligt ny— He+ Hj SLi+ n=*He+*H
Tposepa: 135+33 -5 90+ 78

168 =168
Peakuus: Al n,— Mg?}pf TAl4n="Mg+'H
HpOBepKa; 618+33 — 639 +12 27 »

651 = 651 Al(n,p)”"Mg
Peaxius: Zroy + nl — ZrSs + 2n) *Zr(n,2n)*Zr
[Iposepxa: 2130 +33 — 2097 + 66

2163 = 2163

Jlumepamypa: Esposito, Salvatore. Neutron Physics for Nuclear Reactors: Unpublished Writings. World
Scientific, 2010. P. 167, 169; Camilleri, Aidan N. Radiation Physics Research Progress. Nova Publishers,
2008. P. 413.




PEAKIIMHU C YYHACTHUETO HA o -HACTHUIIN

Peaxius: F§9+ He}’—» Ne%+pf F+ 3He —» fiNe + |H
ITpoBepka 438 +90 — 516 + 12
528 =528
Peaxrus: C'ISZJF He}’—» 0§5+ ”f) &C+ $He = 0+ !n
Hp()BepKa; 270 +90 — 327 + 33
360 =360
Peakmust: ot Hey— Pugy+ ny, 57U+ 3He - 3{'Pu+ ¢n
HpOBCpKaZ 5922+ 90 — 5979 + 33
6012 = 6012
Peakust: Pug)+ Hel — Cmi/+n) | 3%Pu+ $He —» Cm+ 'n
I[Tposepka: 5913 + 90 — 5970 + 33
6003 = 6003
Peaxus: Be? + He}’ - C¢1~52+ ”(I; $Be+ He - ¢C+ i
ITpoBepka: 213 +90 — 270 + 33
303 =303

Jlumepamypa: Sharma B. K. Nuclear and Radiation Chemistry. Krishna Prakashan Media, 2001. P. 106

3AKJIFOYEHHE

3nanusaTa, kouto HU Hocu M3KOHHA
OU3BUKA AJIJIATPA momarar He caMo
Jla OIO3HAaeM I0-100pe cBeTa B OCHO-
BaTa Ha HETOBUTE MPOSBU W TIPUHIIH-
IMUTe Ha HETOBOTO CBINECTBYBaHE, HO
M Hai-Ba)XHOTO, 1 OCH3HAEM OTHOCH-
TEJIHOCTTA W WJIFO30PHOCTTA HA BCHYKHU
MIPOTHYAINN TIPOIIECH, BPEMEHHOCTTA U
HECBIICCTBCHOCTTAa Ha OMTHETO, IbJI0O0-
YHHATA U BAKHOCTTA HA JTyXOBHUS CBST
3a yoBeKka. MarepusitTa HIMa BbTPEIICH
CMHCBJI, 2 CaMO BBHIIHO TPOSIBICHHUE,
THKMO 32 TOBa XOpara HHUKOTa HE Ce 3a-
MUCJIAT 332 BBTPEIIHHS CTPOSK Ha He-
mara, a MpOCTO T BB3MpUEMAT KaTo
HEIIIO 110 rmopa3oupane. Beudko, koeto
YOBEK BIK/IA B 3a00MKAJIAIINS T'O CBST,
3aM0YBAMKH OT PaKJAaHETO Ha JYKIO-
TO My TSUIO — OOBHMBKA M 3aBBPIIBANKA
ChC CBETJIMHATA HA OTJIaBHA yracHaJIU-
TE 3BE3[M € Pe3yJTar OT BPEMEHHOTO
BB3/ICHCTBHE HA (DAHTOMHHUTE YaCTHUKU
[To, gacTuukwuTe — TpHU3pa HA TO3U
CBSIT, TTOSIBSIBAIIH CE 32 KPAaTKO, KaTo mapa
M Ha MUTa M34e3Baliy. Bcuuko, Koero
THETH YOBEKA B TO3M CBSAT, 3aII0YBANKH
OT HATPAITYUBUTE MUCIIH, arpeCHBHUTE

€MOLUM U 3aBbpIIBAaKU C NIA0JIOHUTE
U JKeJIaHusTa Ha eroucTa — rnorpeduTen
€ pe3yATarbT OT HEroBHsl U300p B MOJI-
3a Ha CENTOHHOTO I0JIe — MaTepraaHara
pa3yMHa cucTeMa, KOsSITO IaOJIOHHO eK-
crutoatupa yoseka. Ho ako voBek cren-
Ba M300pa Ha CBOETO JyXOBHO Ha4ajo,
TOoraBa Tou craBa O6e3cMbpTeH. U B TOBa
HSIMA PEJIUTUs, @ YUCTH PU3NYHU 3HAHUS
U TAXHATa U3KOHHA OCHOBA.

Ha cbBpeMeHHUs 4OBEK HE My JOCTHra
€IHO HEUI0 — IIUIOCTEH IOMIeN BHPXY
cBeTa, momie[ oT mno3uuusara Ha Jly-
XOBHMSI HaOJrofares, OT MO3UIUATa Ha
JlnyHoCTTa, TpUTEXKaBalla OTrPOMEH
JYXOBEH IOTEHIMaJl — cujlara Ha ajiia-
ta (mymara). Cucremara (CENTOHHOTO
T10JIe) OTBJIMYA YOBEKA C MOTOK OT 0e3-
KpaiiHu MpoO0JIeMH, CBUBAWKH HETOBOTO
Ch3HAHHE J0 TOYKAaTa Ha BPEMEHHOTO
outne. Cuctemara paszess xopara, kapa
I'H Jla CTPaJart, Kapa I'M Ja >KUBEAT WIN
B MUHAJIOTO WJIM B OBJEIIETO, Ja KOH-
LEHTPUPAT CUJIaTa Ha CBOETO BHUMaHUE
JIeH cJie]l IeH, 32 BCUYKO JIPyTo, HO HE U
KbM CBOSITA JIyXOBHAa ChCTaBHA, 3aLI0TO

HONHIDS N VALVIITV
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TaM C€ Kpue MCTHUHCKAaTa YOBEIIKa CBO-
0oma OT OKOBUTE HA 30MOMpaH CyOeKT
B MarepuajHusi CBAT. MarepuaaHus
CBSAT € MPA3€H B CBOSITA OCHOBA, ThKMO
3a TOBA, KAKBUTO U JIOCTH)KEHUS YOBEK
Jla HEe TIOCTHUTa — BJIACT, 0OrarcTBa, KOH-
TPOJI HAJ MacUTe€ W CBOUTE ONM3KH —
BCHYKO B KpailHa CMETKa 1€ CE OKaXKe
0e3cMHCIIeHa IyCTOTa, HM3Pa3XOIBaHU
CHWJIM B IIOCOKa CENTOHHOTO I0JIE€ Ha
JKuBornHCcKOTO Hayano. B meuture 3a
OBJEIeT0 U B OTMHUHAJIOTO BYEPAIIHO
HsAMa yTpe. YTpe — TOBa € CaMO CMsiHa
Ha JIEHs C HOLITA, TAJIO CTapee BbIIpe-
KM BBTPELIHUTE YyBCTBA Ha 4YOBEKA,
YOBEKa, KOMTO OLIEe JOpU HE € 3aIou-
HaJ /1a )KUBee.

CenTtoHHOTO MOJIe caMO CTUMYJIHMpa U
IIPOBOKHpa, HO CaMHUTE XOpa MOCpes-
CTBOM CBOSI U300 U3BBPIIBAT JICHCTBU-
aTa. 3a 1a ce MPOMEHH CBETA B 10-100pa
CTpaHa, € HY)XHO I'bPBO Jla 3all0YHEM
oT cebe cu, UTHOPHpAKMKHN cHCTeMara.
HyxHo e na ce obeanHsiBamMe ¢ IpyTruTe
XOpa Ha OCHOBaTa Ha M3KOHHUTE 3Ha-
aus. He ma ce BogumM OT cucTtemMara, Ko-
SITO caMO YCJIOKHSIBa BCUYKO, a J1a Ha-
MEpUM B ce0e CH CMEIIOCT J1a IPOMEHUM
Helllara B TEXHUS KOpeH. JlocTaThyHO €
J1a 3aII04YHEM OT TOBA, CAMUTE HUE J1a HE
YMHOKaBaMe 3J10TO U Jla HE yCHJIBaMe
NOTPEOUTEIICKaTa CUCTEMA, a BbB BCEKH

JICH, TI0 BCSIKAKbB HAYWH JIa YTBBPKIA-
BaM€ CBOUTE JYXOBHO — HPABCTBEHU
LEHHOCTH. (3abenexcka: noopoobHo e-
meme 8 nocieonume 50 cmpanuyu Ha
KkHuea ,,AnnamPa*). llpomeHu ycioBu-
siTa ¥ BCUYKO 1€ C€ MpOMeHu!

N3KOHHA ®U3UKA AJIJIATPA nasa
pa3bupaHeTo 3a OCHOBHTE, Onaromape-
HUE, HA KOWTO HayKaTa MOXe Ja ObJe
W3BEJICHA JI0 HEBHOOPA3UMHU BHCOTH U
3HAYMTEIHO J1a OOJICKYH KMBOTA HA YO-
BEIIKaTa ITUBUJIN3allUsA, HACOYBAMKH S
B PYCJIOTO Ha JyXOBHO — HPAaBCTBEHOTO
pa3sutre. Cera B CBETOBHOTO oOIIe-
CTBO € Ha3psyil MOMEHTa Ha u30opa,
MOMEHTA, KOTaTo BCHYKO CTOM Ha phOa.
[ToBeueTo xopa ce cTpaxyBar ja IMpo-
MCHAT CUCTEMAaTa HE 3alll0TO HE BUKAAT
HeifHaTa maryOHOCT, a 3al[0TO HE BHXK-
JaT JpYro pelieHue 3a CIpaBeinBa
OpraHM3aisi Ha CBeTa, Ornopa 3a CBO-
ure AyxXoBHM Jercteus. Ho mapanokca
CC KpHC B TOBA, UC€ TAXHATA INTaBHA OI10-
pa He € B MOCTOSHHO BB30y)KJaHEe Ha
COOCTBEHOTO CETITOHHO TOJIEe (MUCIUTE
3a Oe3KpaifHUTe UM TETOOM), a B CHJIaTa,
KOSITO MOXKE JIa YIPaBIIsiBA CEITOHHOTO
1oJjie, ¥ Ta3u CUJia — € JyXOBHOTO Haya-
JI0 Ha YOBEKa. 3al[0To KOs J1a € TpaHC-
(dbopMalys B TO3H CBSIT 3aBUCH OT CHJIa-
Ta Ha BbTPCUIHHUA ITOTCHI[UAJT 1 TOYKAaTa
Ha HErOBOTO Ipujaraxe!
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