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Ta3m xuura e M3TAMCHA CHC CPEACTBATA Ha "Byapniuxa”
EOO/T npu CPB, 1126 Codust, Oya. "Iikedims Bayuep” 3,

e, 62 76 6(), 30 KONTAKTH - BTOPHEK H 4eTBBPTLK OT 16 10 17
yaca. ‘

OcHopua 3anaya Ha "By 1duinka" e 1a noanoMara 1 passusa
HUyYHHTE H3CNCHBAHHA, TCXHHYECKHTE pa3paloTKH, H3gaTen-
CTBATA, Y4eOHO-METOIMUHATA, NOMYAAPH3ATOPCKATA H BCHYKH
apyru pefinocts Ha Chio3a va dusmiure B Buarapus, KakTo 1 Ha
BCHUKH WICHOBC Ha QU3RYECKaTa O0LIHOCT, MMAIH CTOMIHCKH
XapaKkTep WIH HAYHH Ha H3BLPLIBAHE.
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1.¥Bon

Ile 3amouna cBOETO COBO ¢ NIBe OCHOBHK TBBLPICHHS,
M3pa3eHA B MHHANOTOIHINHOTO ¢1oBo. , Yyieca He crasar” - Ge
enua ot uaeute. Ho camusit gaxr, ve 3u Bropy nuT npouinacam
4KAIEMHYHO CIIOBO, € CIHO MANKO YyI0 B HAUMTE BPEMCHA U
HpaBu. [{pyraTa MECBII€KH B OCHOBATA HA THEINHOTO H3I0KCHHE,
34TOBA e 51 HUTHPAM: ,, BCHIIHOCT eXCne pUMEHTATHUAT MOIE
Ha ABJICHMCTO M TEOPCTHYHHAT MY 4HANOr M GAKTHUECKH, M
JOCHYECKH €A [IBE HE3aBMCHMHU €IHA OT Apyra cucremu.” Kato
NPHPOAHA HAayKa (QH3MKATA HENPCKBCHATO ONEPHpa
CKCNIEPUMEHTATHOTO M3CTIEIBAHE, MONETHPAHE M NPHIOKEHHA
Ha ABJIEHUA U NPOLECH, H OT JpYra CTPAH4, T4 Cb3AaBa HHCTO
TCOPETHUHU CTPYKTYPH, ChC CBOM OCHOBHHM MIEH, MCTOLH H
npunoxenus. (DuanueckaTa MHCBA HENPEKHLCHATO CBLDP3BA,
CHIOCTABS M YCHBBPUICHCTBA TE3H HE3ABHCHMH €fHA OT Apyra
Hay4HH CHCTEMH. 3aTOBA QU3NKATA UMA JBE LA, CIIOPE] MEHE,
PaBHOCTOMHHU H €[{HAKBO [IPUBICKATETHY.

EnHoTo nuue € 00bPHATO KBM PeaHusl CBAT C HETOBUTE
38KOHH M BpPB3KH, npobnemu ¥ orpanudenud. Tosu cear no-
HATaTkK a3 e HapH4aM & (0T excrepuMeHT). Hpyroro nuue ¢
0OBPHATO KBM CBETA HA MAeHTe (O3HAYaABAH IO-HATATHK T, OT
TEOpHs, MAKap Y€ HHTO PEANHHUAT CBAT € JHIIEH OT HIEH M
TEOPCTHUHY H3CIIEABAHMS BbB (PH3UKATA, HHTO CBETHT Ha HICHTE
€ caMOo TeOpHs, 6e3 CYPOBH OTTOBOPHOCTH KbM PEATHOCTTA).

Owe Tyk me orfenexa egHa ChHIUECTBEHA PA3NAKA OT
obpasa Ha [BYIMKHA pUMCKH Gor Suyc. [IoKaTo eIHOTO HEroBo
nuue e 00BpHATO KBM MHHAJIOTO, & APYTOTO KbM Bbpemero, 1
ABETE JIMLA Ha QpU3AKATA OITIEXKIAT LENKH [IbT BHB BPEMETO - OT
MEHAJIOTO KbM OBEIIETO, HO BCAKO B CBOSITA IOCOKA.

C nacrosmoro cnoso GHX MCKal fAa aHANH3IEPaM TE3H
0COOEHOCTH HA HAYYHOTO MOJENHpAHE BBB (HIMKATA, KOUTO
OMNpEJEeNAT [Ba YCIOPEOHH IbTA B HEHHOTO paspuTue. Mexny
TE3H IBTHILA HEMPEKBCHATO CE IPOKAPBAT HATIPEYHH BPBAKH, TI0
KOHUTO NPEMUHABA HHPOPMALKs, TEXHHUECKH [IO3HAHUSA U WICH.
ViMeHHO Te31 BPB3KU 00YCIaBAT HCTHHCKOTO HUBO Ha HAYYHOTO
u3cnenNBaHe B ganeHara obnact. Hagssam ce, ye B cnepsamaTa
BTOPa 4aCT Ha CJIOBOTO IPHMEPHTE OT PA3BUTHETO HA PUINKATA
Ho-pesiedHO e OYepTasT KOHTYPHATE Ha ABETE NHNA Ha QU3HKATA.
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TperaTa uacT Ha CIOBOTO - HECPAaBHHUMO IIO-KPATKA OT
BTOpaTa - HO-CKOPO IIE IOCTaBH BBIPOC, OTKOJIKOTO IHE Iame
OTTOBOD - 2 HUMA QH3HKATA € CIUHCTBEHATA HAYKA, KOSTO HMa
nBe nuia? Kakso € Hay4HOTO MOJIECIHPAHe B APYIH HAYKu?

II. IIpara cBdATa 1 - £ ¥ $U3HKATA

Hobpe m3BecTHaTa cxeMa HA HAYYHOTO H3CIEABaHE
EKCIIEPHMEHT - TEOPHS - OTHOBO EKCIEPHMEHT CE OTHACSH 32
MHOro 00nacTd Ha QH3HKATa, HO € IPEKaleHO ONPOCTEHA U
HEBWHATH Npuioxuma. Kaxeu ca 0co6eHOCTHTE Ha TE3H ETAIIH Ha
uscaenBanuaATa? :

ExcriepuMmenTUTE M HaOMIONEHHEATA C4 PEANTHO HAYANO Ha
HayYHOTO ThpceHe. [IpuToBa ce u3cImenBaT ABJICHMS ¥ CE HAMUPAT
32KOHHUTE, KOUTO I'l onucBaT. Hanuunure nosnanus - npupoGuTy
NIpH €KCIIEPUMENTA M HACTIEAEHH OT APYTH HAay4HY 00NacTy wiy
OT [IPEAHUUIHY U3CIEBAHM - CE U3NIONI3BAT 33 H3rPAXIAHE HA T~
LSIOCTEH MOJIEN 32 ABIeHUETO. To3u MOMIEN HOCH OTIeYaThKa Ha
SIBJICHHETO, OT M3CAETBAHETO Ha KOETO € IPOU3IIA3BII. 3aT0OBA TOM
€ QEHOMEHOIIOTHYEH, HO TOBa CHBCEM HE 03HAYABRA, UE € CKCIIE-
PHMEHTAJIEH - HAIPOTYB, GOPMYIMPAHETO Ha 3aKOHOMEPHOCTHTE,
KOHTO YIpaBJIABAT ABJIEHHETO, YECTO M3WCKBA H3TpaXiaHe Ha
TEOPETHYHA KOHIEIIKA C U3IOI3BAHE Ha CII0OXEH MATEMaTHICH
amapaT. Bcuuko TOBa M3passiBa pesyATATUTE OT KOHTAKTA Ha
»CKCIIEPUMEHRTATOPA" C peallHus CBAT €,
YIEHHAT CaM Aa He [IPOBEXNA ONUTH.

Bropuat craguit 0GNKHOBEHO CHABpXKA nsrpaxnaHeTo Ha
CaMOCTOATENHA BHTPEIIHO HENPOTHBOPEYHBA M IIbJIHA TEOPHSL.
HeiiHuTe OCHOBHH MEH Ca CBBHP3aHH C UIEHTE, KPHMCTATU3APATH
Ha cpeHOMeHonornqawz eTan Ha m3cnensaHero. Ho cBeTwT Ha
UMIEHTE T € CaMOCTOATENEH, TOA BKIIOYBA CBHIIO OBINOHAYYHU
HJICY, H3MON3BAT CE oﬁmoxynTypHu Kpureprn. VIMEHHO Ha TO3H
CTajuif BE3HUKBAT IPUHIMITHO HOBY HAYHY MIEH, KOHTO HABIA3AT
BUsnaTa QU3AKA U B IPYTH HAYKH. HecTo caMO NPUBIMYAHETO HA
TE3X HOBH KOHIUEIIIUY II0SBOTIABA 1A ce Hsrpap;n 3aIOBOJIUTEIHA
Hay4Ha KapTHHA, KOSITO BIM3a BLB $oHIa HA YOBEIIKOTO TO3HAHHE
H Kynrypa. VsrpaxmaHeTo Ha Tasu HACHHA KApTWHA W3UCKBA
NOYTH BHHATW Hal-ChbBPEMEHHa MaTeMaTuka (HO HHKOra
caMouenHo!), a B HAKOM CNy4ay CTHMY/INPA M3TPAXKTAHETO Ha
HOBH MaTeéMAaTHYHH CTPYKTYpH. TeopeTHyHaTa KapTAHA U3UCKBA
¢usuxara ga o6 LpHE BTOPOTO CH IHLE KBM LSIOTO GOraTCTBO OT
HJeH, HATPYIAHO OT CaMHuTe $U3ULK, MaTeMaTHIH, Gunocodu.

BBumpochT 3a CHOOCTABAHETO HA [BaTa MoOJena -
¢enoMeHoIOrYHYA (€) ¥ HECHHOTEOPETHYHEA (T) - € KAPIHMHAIICH
M Ce peIlaBa Ha clempamusa eran. Bee ¢msukara, ako He ce

MaKap 4e € Bb3MOXHO

HAMEPH TaKoBa CBIIOCTABAHE B 0603pHMM CPOKOBE, Haxke
OrecTsIUUIT TEOPETHYEH MOLEN IOTEMHSIBA M yMupa. CIel MHOTO
TOAMHY HIIH IOPY BEKOBE TO3M MOJIEN, OCTAHAIl B CBETA HA MACHTE,
MOXE [ja NPEOU3BUKEA YUy[BaHE WM Bh3XALIEHHE, HO NOYTH
HUKOI'a He Ce Bh3paXka KaTo HaydeH GaKT. ExClepuMeHTanHasT

© MOJEI, HEHAMEDUII CBOs AHANOr B CBETA Ha HICHTE, OCTABa C

OrpaHUYCHO BIMSHME B HayKaTa u 6e3 ocobeno pasputue. He
CBUICCTBYBAT OOIIM IpaBHNa, HO KOHTO [a@ CTaBa TAKOBa
ceitocrassine! Hai-uecTo ce ThpcH H30MOpGUIBM MEXY ABATA
Mopenia Taka, Y€ TEOPETHYHMAT MOZEN fa fafe MATeMaTUYHH
3aBHCHMOCTH WJIM KOHKPETHH CTOMHOCTY 32 HSKOH BEJMYHHH,
KOHTO ia COTBETCTBAT Ha eXCriepuMeHTanHus Mouen. Ocobeno

CC HICHAT HNPCACKA3aHU OT TEOPCTHYHHA MOHOEN HOBH 33aKO-.

HOMEPHOCTH WJIH DPE3YITATH, MIH JOPHM HOBH SBIIECHHI.
[NpenckasanrsATa 1 OIEHKHUTE CE IIPOBEPABAT EKCIIEPIMEHTAIHO
A CBOTBETHO C& KOPHTHMPAT MIX H3MEHAT HSIKOYW BEIHYUHU WK
JOPH OCHOBHH HIIEH, H3ION3BaHH B H3rPaXKAHETO HA TEOPETHUHUS
Morien. 3a npodecronanucTa GU3NK THPCEHETO HA ChOTBETCTBHE
MEKTTY IBETE HE3aBUCHMH CTPYKTYPY - EKCIIEPHUMERTATHASI MOTE
¥ HETOBWS AHAJIOT B TEOPHUATA - € ONEPALNA IPHBHYHA, MaKkap i

HECTaH[apTHa. Horasu oleparusia e HOCTORHA 32 I/IHTCJICKTyaJIGH

BB3TOPT.
Enun nomynsApen 3akoH OT pazmena ,,EJIE:KTPI/I‘{CCTBO
MOXe Jla WIICTPHpAa Pa3sBUTHETO HA [BaTa THIIA Momenu. Ilpes
1827, memckuaT Pusuk OM upes TOUHH M3MEPBaHAA GOpMyIupa
EKCTIEPUMEHTANIHATA 3aBUCHMOCT 34 TOKA B €WH IIPOBOAHHK -
TOKBT € IPONOpIHOHaNeH Ha Hampexeuwmero. Qenome-
HOJIOTWYHMAT MOJeN Ha OM OIIpHIRYABA TOKA IO IIPOBOFHHUKA Ha
TEUEHHETO Ha ENHH BOJIEH TTOTOK - PABHOMEPHO ¥ 063 IPEeNATCTBH.
Tasy xapTuHa 3a I0BEYE OT HOJOBHH BEK € 3af[0BONMUTENHA. B
CBETd Ha MOEUTE IO TOBA BpeMe HAMA (asa 3a pa3sBHTHE Ha
TeopeTHueH Moeln. Enpa kM kpas Ha 19-u Bek JIopeHTH pa3BuBa
EJIEKTPOHHATA TEOPHS ¥ O0sICHABA OT TTIEHUITIE HA KIIacCHYEcKaTa

(1)H3I’IKa KaK CTaBa OBMKCHHETO Ha CcBODOmHMTE €JICKTPOHH B *

TNPOBOHUKA. BCHIHOCT TO CHBCEM HE € BEINPENSATCTBEHO, a €
CBIIPOBOJICHO C yHapW Ipe3 IOYTH eJHAKBH HHTEpPBAIN HA
€NEeKTPOHA C aTOMH MIM ¢ Houu. EnexrpoHHaTa TEOpHs
yGenuTenHo MoKasBa, ue Camo Ta3y KAPTHHA MOXE Ja OBsCHHU
3axoHa Ha OM (2 He Oe3NpensATCTBEHOTO ABHKEHHE, KAaKTO
npearnonara GeHOMEHOIOrHUHIAT MOZIEN). TS CBbp3Ba ABNEHUSTA
Ha €JIEKTPUYHUA TOK C IPYTH SBJEHUA - ONTHYHY, TEPMHUUHHU,
MexaHuuny. Ho BTopoTo ue Ha GU3HKATA HE CTaBA BB3TOPKEHO
CIIE[, TO3H YCIEX. 3aIl0TO BB3HUKBAT HOBH BBUPOCH, HA KOHTO
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KITaCHYECKATa €JICKTPOHHA TEOPHA HE MOXKE Ja afe OTrOBOp.
Haif-Ba>XHUAT BBIPOC, HE EOWHCTBEH, € KaK CIEKTPOHBT Ce
[IPOBHEpA Ipe3 HNIBTHO NOAPEHNEHUTE ATOMH HA METAlUTE.
ExcriepumenTuTe 1mMokaspaT, 4e €NEKTPOHBT IPEMHHABA IIPe3
XUJIAa M II0BEYE aTOMa, 6e3 ga ce ynapy B TsX ¥ 6e3 Oa CHIeCTBYBAT
TIPa3HUHA MEXAY TAX. B Kpad Ha 19-11 BeK cTaBa 5ICHO, Ue B CBETA
Ha YOBCUIKWUTE HIEH JMICEAT HIEH, KOMTO [la ITO3BOJAT Ja Ce
CB3MaJle BhTPEINHO HEIPOTHBOPEUNBA KAPTHHA HA ENEKTPUYHITE
SIBIICHUA B TBBpAUTE Tena. Cliel HAKONKO NECETHIETHS TaKaBa
wnest Bb3HUKBA B ipyra ofnacT Ha QU3MKaTa - aTOMHaTa QU3HKA.
32 OKONO YETBBPT BEK CC H3SACHABA, Ue EIIEKTPOHBT HE €
KIIACHYECKO TOMYE, KOETO CE HYX/1ae OT IPOLIET], 32 [ CE IPEMUHE
3a] HAKakBa nperpaga. KaxTo 3ByKOoBaTa BBIHA MOXKE 14
3200MKOMIH [IpErpaiaTa ¥ HIe MOXEM Jia YyBaMe 0paTopa, 6e3 na
ro BHXIAME, TaKa ¥ ENEeKTPOHBT-BBIHA MOXE N2 3206MKonu
aToMHTE Ha MeTaid, 6e3 ma ce ymap# B TsX. PasBurmeTo Ha
KBAaHTOBATa MEXAHHUKA - TOBA Ca HOBHUTE MACH, KOUTO IIO3BOJIBAT
[a Ce CBBPXAT ENEKTPOHHUTE, ONITHYHHY, MarHUTHH CBOMCTEA Ha
TBBPAHUTE TeNa C UsAaTa KapTHHA Ha MOJIEpHATA H3HKA.

A3 TIYHO ce 3aHUMAaRaM ¢ GU3UKA OT HAYAIOTO HA MOETO
CriefBaHe - Beue 38 FOMHY, HO HE IIPECTaBaM JIa Ce YAUBIIABAM Ha
TOBA YYHO - KBAHTOBUS MOJIEN Ha TBBpAuTe Teja! Basupan Ha
€IHA OCHOBHA NPUPOOHAYYHA TEOPHS - KBAHTOBATAa MEXaHUKA -
TO HMa CAMOCTOATENIHO PASBHTHE 32 EAHM OT Hall-HHTEPECHHUTE
obexTy, LIMPOKO PasNpOCTPAHEHH Ha 3eMHaTa Kopa. ToBa ca
KOHICH3UPAHUTE CPEd, B KOHTO ATOMHUTE CE NOMUPAT C
eIEeKTPOHHUTE CH 0OBUBKY. KaTO aHamM3ypa TO3K THII CTPYKTYpH,
KB2HTOBATA TEOPUSA Ha TBBPHHUTE Tena OGACHsIBA 320 TE ca
cralmiHy, 3amo ca poOpH NPOBOMHMUM WMIH H30NATOPH 3a
CAECKTPHYHYS TOK, KAKBY Ca ONTHYHATE UM CBOMCTBA ¥ [ip. B emna
TEOpeTAUHa aGCTpaKTHA KapTHHA CE BIMCBAT OTPOMeEH 6poit
€MeMEHTH. T MOXeE /1a Ce ChIIOCTaBSA ¥ IIPHIATa 33 Pa3LIHPABALI
C€ KPBT OT peasHy OGEKTH - OT JKENAZ0TO ¥ KAMBHUTE, 10 JIENA U
OPraHHYHATE CTPYKTYPH. :

IpyrusT npumep € oT acTpodpU3UKATA U KOCMONOTHATA U
3acsra pasBATHETO Ha Beemenata Kato wwio. B kpas Ha 20-1 Bex
BCHUKY (aKTH TOBOPAT, Y€ TEOPHUATA 32 ,,[ONIEMHMS B3PUB“ KaTO
Hauano Ha BeenenaTa npemm 15-20 MiuIp. TOMMHE OT HHEIOXKHO
TOMYE MMa HAYYHHM OCHOBaHMA. Tasu ocobeHOCT He € ocobeno
TpUBJICKATENHA 34 YYEHW PEAJUCTH ¥ I'BPBOHAYANHO HOPH
ARHIIAYH € NPOTHB TEOPHATa 32 pasiuupsisatuara ce Beenena. Ho
KaTO aHAJM3MPA YpABHEHMATA Ha caMusi AMHIIaiH oT obijara
TEOpHs HA OTHOCUTEIHOCTTA, B HAUaloTo. Ha 20-Te IOgWHH

f

ceBeTCKIAT Qpusux QpuaMan Hammpa HECTAHNOHAPHHE PELICHHUS
- Beenenara ce pasmumpsisa. (Ille orGenexa, ye camara obma
TCOPH: HA OTHOCHTENHOCTTA CE 3apaXkfia B CBETA Ha HICHTE, 6e3
fia MIMa CHITHH eKCTIEPUMEHTAITHI MMITYJICH, KOHTO [ CTUMYJIAPAT
HeHHOTO ch3naBane.) IIpubnusurento ot 1930 rox, IO HAIIH THA
C€ OTKPHBAT OTHCIHE GaKTH B CBETA €, KOMTO ¢a B [TON3a Ha T. H.
CTaHZapTeH Mofien (3a Fonemust B3pus). OrxpHBa ce uepeeHoTO
OTMECTBAHE Ha CIIEKTPHUTE HA FATIAKTHKHTE, KOETO IIOKA3Ba, Ye Te
ce pasbarear efHa ot Apyra. Habmonasa ce penmuxToBOTO ThueHte,

H3NBYCHO HACKOpO cnep ,l'onemus B3pus®. Hamocmemsx o

TEJIECKOIBT , Xb0BA“ 103BONM [a ce HabIIogaBaT IIPOMEHIINBY
3BE3/IH B AANEYHY ['a/1aK THKHY B IOTBBPXK/IEHAC HA CHINATA TEOPH.
B 3HauuTENHA CTENIEH Ta37 TEOPUs OCTABA B CBETA HA HIEHTE T U
0P CPER HAKOH IPOECHORANICTH IPOLBIIKABA 12 TPEIU3BHKBA
yuynBaHe O6CTOATENCTBOTO, Y€ HAKOM GakTH OT PEAHHS CBAT
YRHBHUTETHO HOOpE Ce BIMCBAT B 00IIaTa KAPTHHA 32 PA3RHTHETO
Ha Bcenenara cnem 'omemust Bspus. Bce mak B mocnmemuuTe
ronuHY ['0NIeMUAT B3PUB Ce pasTIIekia KATO HEIIO PEAITHO - KaTO
$akT OT CBeTa E, a HE KATO TEOPETHHHA KOHCTPYKUHA. 3a
ChXKAJIEHUE B CBETA Ha MMEWUTE T CE PaxaT U [IPUBIEKATEIHH
TEOPHH, KOUTO, KaTO HE HAMUPAT aHAJIOT B PEaIHOCTTA, MOTaT Jja
CIBHAT PaSBUTHETO HA HAYYHATA MHCBHI. 3a TAKaBa a3 CMATaM
TEOpUATA Ha eTepa. B HAUANOTO Ha MUHAIMA BeK ce OTKpHBa, e
CBET/IMHATA MIMa XapaKTep Ha HAllpEUHa BBIIHA, KOSITO [IPSIU3BUKBA
TPENTEHM HA €NEKTPUYHOTO M MATHHTHOTO TIOJTE BBR BCIKA
Touka. FHo xaksa cpema TpenmTn? VueHHTE OT MUMHAIHSA BEK
'PasTICXKAAT BCHUYKH TPENTEHMA KAaTO MEXAaHHUHH H 3aTOBA
CBETIHHATA CE CXBAIlla KATO TPENTEHHUE HA 0COOEHA Cpefa - eTep,
KOHTO 3aIIBJIBA LSUIOTO IPOCTPAHCTRO H IOPH IPORAKBEA B TETATA.
ETepsT € camo euH OT XHNOTETHYHHTE QIyHAH, C HIEATA 34
KOXTO QUSAIHUTE U3BIBATIIPOCTPAHCTBOTO. HO O-HATATBIHOTO
PasBUTHE HA Ta3H YMO3PHUTENHA TEOPHUS - 32 CBETIMHATA KATO
MECXaHUYHHA TPENTEHH HA €Tepa - HaJlara a e IPHITHIIAT TBBPHe
CTPaHHHM CBOMCTBA Ha eTepa - TOM TpAbBa fa 6b€ MHOTO ITbpras,
TBBPJ ¥ B CHILOTO BPEME Ja HE IIPEYH Ha ABHKEHAETO Ha TENATA.
M3Becren usuk Hapmya eTepa ,IeTe Ha KIacHueckaTa QpU3mKa,
324CHATO BMbKa“. MofepHaTa Qu3nKa C paXIaHeTo HA TEOPHATA
Ha OTHOCHTENHOCTTA HAMHUPA €IHO MHOTO IIPOCTO PELICHHE -
CTEPBT HE € HYKCH, ENIEKTPOMATHUTHUTE BBJIHH, BKJL. CBETIMHATA,
MOTaT Jia Ce PasNpOCTPAHsBAT W BBE BAKYyM. YCHINHATAa Ha
TEOPETHIM OT HAKOJKO ITOKOJEHMA - A pasbepar u M3cueasaT
CBOWMCTBAaTA HA €TEPA - CE 0Ka3BaT Gesnosiesymn.
ITonacrosmeM eTepsT € efuH ENU30[ OT MCTOpPHATA HA
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GRIRKETS, KOITO 3ACIYA LR Tt C@ PAIITICAA € OITICH TR0
Hi BEipoce: Morio au ¢ ga co m30CTHC PUSBHTHETO Ha Tt
KOHICHI, KOATO CC OKU3DE HeHYAHI? A3 HAMAM OTFOBOP Ha
Te3K BRAPGC, Ho cit paspeniasisg 1a H3passt CBOMTE OMACEHHH, ye
B OQIEHY HCOOUTUTHYHO DA3BHTA HAYMHA CHCTEMA MOraT Ja
BESHUKHAT I CC PA3BHAT MHOTO PAHTA3HE, KOHTO Ad JaMENHT
HCTHHCKATE HAVKA M TR 30MYYAT HATIPA3SHO MHOTO METeTIEK Ty Al
Mo Exud carypen mbhT MOKE 2a DPENSTCTBA HAPAZHOTO
MOXAUABAAC HY CHITH M CPCACTRA - HITO CIHA TCOpHA He OnBa Ja
CC puasBMBA, OC3 Ha C¢ TBPCH BCCKM BL3MOKEH KOHTUKT ©
PUATHOUTT, ¢ CKTHCPUMeHTa mau HabmogeaneTo. Hali-mankoro
- BUIKY TCOPHS TPAGRA T4 THPCH CBOETO MACTO B ODLUOTO PA3BUTHE
Hit TEOPETHMUHUTC HICACIABAHHMA HO CBUIATA TEMATHKA.
CLBPeMERHATY HaVKA OFPAHAYUBA 10 MEHHMYM BB3MOKHOCTHTE
34 VOIEX M YUCHH CAMOTHHIH,

Hakonko aysmu 3a nprioxennsTa va ¢msnkata. Koe muue
Hi QHINKATA [ye s KEM TAx? Pasbupa ce, MHOTO DPRIOKEHHS Co
OTHACHT KBM DPCWIHHS CBAT, KBIAETO €€ CB3JAB4AT YPEid,
TOAHIYCCKH YOUPOHCTRA M NPHHIIIMTE 33 TIXHOTO fAclicTBHe,
HOBH MCTOUUKH 33 H3CTCHBUHEA H JeUCHHS (HMEHHO KM TO3H
BHI, HPIIIOAKCHES TPADBA A3 ce o0LPHE B COTAINusg MOMEHT K
Owarapexiura ¢pusuka). Ho G3NKLTA € H3TOURUK HA HIEH, KOHTO
CC TPHAATAT B ciMaTa GHIMKQ, 4 CBUIO B JAPYLHTC NPHPOIHH
nayku. Mueure HamMupar nofsera Ha DPHIOKEHHE, KOMTO co
pasnonarat B cperTa Ha muente. M makap Haumero Bpeme ma
H3UCKBA NPArMaTH3bM, TEOPCTHKBLT B MCHE HE MOXKE Ja ce
BL3IBPAH OT NIPOCTHS KOMEHTAP: HE € H3BECTHO OTHAIPE] KO
UPHIOKCHUS Ha (H3MKATA €2 NMO-UEHHH 33 ObIEINeTO -
NPHIOEEHAATA B DCATTHUA CBAT € HITH B CBETA HA HICHTE T,

HI. A uama camo ¢uankara uma ase iuna?

Kato nearo MoTo Ha To3u paspesn uie H3MON3BAM MHCIH HA
MOf konera Gusug M. bBymes, M3Ka3aH@ HA YeCTBAHETO Ha
CTOTORUUIHHHATA Ha cbBeTcRus usuk IT. J1. Kanuua (1994 ron.):

»JIMEHHO B nurepa Ha coumanuiMa ce TBbpHelne, ue
AUBOTHT B HEr0 €t PLKOBOAM OT ,€[HHCTBEHO NpABHIHATA"
MUTCPHITHCTHYCCKA PHIOCODHA Ha MapKCH3IMa-TeHuHmaMa, Ha
JArepa Ha KAmaTaaH3Ma C¢ NPHIHCBAIE PIIOCOPCKUAT
HOCAIHIBM C HU-PA3THIHYE OTTEeHBIA.

Ho nMenHo Tyk ce manpasame npef moruuecky aGeypi.
Hue, Matepuanucrute”, npisHaBaxye IPAMATa HA €/IHA TCOPHS
H DOAYAHABAXME IsTaTa OOUIECTBEHA M HayYHA NIPAKTHRA Ha
QUPEREIEHH TCOPETHUHM TOTMU. AKO HELIO B OOIIECTBEHATS HIH
HayuyHaTa NMPaKTHKA He (ete B ChOTBETCTBHE C HACONOTeMATa,

TOJKOBA H0-351€ 32 UPakTURaTa. Ho Rukso ¢ rong, axo oe @it
HICAHIBM, VIOUM! A OT JpVIa CIPUHL, L0 TR
3anan ce IPHABLPAGD MHOIO CTPOND KBM MUTCPHETHCTHYCCKHTE
HPHHIMI HY VOPaBICHHE Ha UKOHOMEKQIE, HAVEATA H T. H
[TpakTHHH3MBT Ha 34Iajd ¢ OCHOBYH BEDPXY 3IPABATA OUDATH
BPB3Ka. JOKATO TOTAMHTUPHIMET, 1O wapasa #a H. Bunep, va
CHIHAJMTE Ha O0PaTHATA BPBIKA OTBPLINA € VHILLNAABAHETO HA
HEHHHTE HOCHTEH. .

M Taka: HREONOrHA Ha MATEPHATHIMAC IIPHMAT HA TCOPHATHE
H HACONOTHATA Hi MACATH3IMA C IPHMAT Ha TIPAKTHKATA. ADCYypIsT
¢ oueBHie.”

Hana eqna vaeonorugecka CUCTEMa, POICHA B CBETH HA
uaeHTe (eCTECTBEHO, KATO €& U3ITOMIBAT HPH HEHHOTO CH3IaRaHe
H3COEIBAHHA H PE3YNTATH OT PeANHATA HKOHOMHKR, CCTECTBEHH

Hayk¥ B durocobusa o 19-m mek), npes 20-@ sex crai

»YIIpaBnABama“ s rojamMa rpynacrpany. Msnomssaxnsar counancu
MOJEen Ha TOTalHTAPH3IMa HO3BOJAH, OT CJIHA CTpUHA,
CaMO3aTBAPAHE B WICOJOTUATA, NIPH KOCTO TA NPECTHHA 14 ce
pa3suBa. OT [Apyra CTpaHa, BAACTBAIATA BhPXYHIKA MOKEHIE dd
B3eMa CyOeKTHBHI pEHICHHA, HeChOOPAICHH ¢ HKOHOMIYECKATA
TEOPHA U FOPH C MKOHOMHUUECKUTE pearmocTH. HocnequunTe ce
0Ka3axa Pa3spymITeIHd 1 raberHi 3a HAcana U 3a COMMANHATA
CHCTEMA Ha ,PeaTHUS COINATUIBM".

B pamknTe Ha pa3sBHBAHATA ITO-TOPE CXEMA 37 IBUTA TIOAXONA
TIpH MOJIEMPAHE BBB PUIMKATA MOKE JId CE IOCTABH IHATHO3ATA
- HAPYUICHH MM HECBINECTBYBAIY BDH3KH MEKIY ABATA NBTA -
$EHOMEHONIOTHYHAS H TEOPETHHHHUA.

Bee oT TO3H NepUOp, € NeYatHO M3BECTHATA PO, KOATO
Urpaelic MapKCUCTKO-JIEHHHCKATa Guuocodus CIpaMO HAKOH
eCTECTBEHH Hayk#, ocobeno B nepuonma po S0-Te rogusH.
Qunocodusita, u crienuanto GpuIocodpuATa Ha ECTECTBOZHAHNETO,
€ TCOPETHYHA HayKa, pa3BUBAHA IIOUTH H3LSIO B CBETA HA HICHTE
7. 3a Hesl KOHKPETHUTE €CTECTBEHOHAYUHH [(UCHHIUTMHHE HIPasT
pons Ha peanHocTTa: $U3NKaTa, XuMuATa, Guonorusra obpasysar
cpera € 3a pumocopuaTa. Tesu HaykH ca HeOOXOMUMHE 3a HEAHOTO
pa3BUTHE, TAKa KaKTO 1 T € HeoOXoIuMa KaTo O0UIOKYATYpHE ¥
Hay4Ha Ga3a Ha eCTECTBO3HAHHETO.

Ho aro ¢unocodusaTa ce 3aTBOPH B CBOS CBAT HA UACHTE T,
AKO 3aMI0YHE 12 MOJENHPa Pa3sBUTHETO Ha €CTECTBEHUTE HAYKH U
Ha apGUTPHUpa TEXHHTE PE3YNTATH, KOHPIUKTHT HA pumocopuaTa
C peanBoCTTa € HeMHHYeM. YIapbT uie Obie HaHeceH BBPXY
YUCHWTE B €CTECTBCHUTE RAYKU 1 BbPXY TeXHUTE pe3ynTaTy. Haii-
MpayeH NpEMep 3a Takasa HaMeca Oemie HENPHM3HABAHETO Ha

Tom XVIIT
1995 roausa
Kunxxa 1/51
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PE3YNTATHTE HA TEHETHKATA, KNGEPHETAKATA, HA KOCMOJIOTHSTA
(cnomenarus ,I'onam B3puB“) OT MHOSMHCTBOTO ¢uiuocopu
MapkeucTa npe3 40-50-te rogunu. OCHOBHUTE apryMeHTH ce
noxbHpaxa OT HMAEONOTHYECKHs apceHal Ha CHIHO JOrMa-
TA3upaHaTa ¢uiaocodua. EcTecTBEHHTE HayKM Ha 3amap

- IIPOOBIIKHXA CBOCTO HEBEPOATHO PA3BUTHE, B TPYAHA ITIO3UIIHA Ce

OKa3axa ChbBeTCKUTE yueHH U obiectso. QunocodusaTa cuno Ha
BCEKM €Tall OT U3C/IEABAaHUATa TPAOBa fa THPCH CBOETO OPYro
nane, 0ObPHATO KBM PEaNlHH CBAT, 4 HE HABBTPE KBM CamaTa
Hesl. ,

KaTo yoBex OT npHpoOgHUTE HAYKH HAMAM ChMHEHHE, Ue
BCHYKY T€ BKIIFOYBAT 00pa3 Ha eKCIIEPAMEHTATOp, KORTO M3CieBa
Y MOJENHpa PeajHus CBAT, X Ha TEOPETHK, KOHTO OTKpHBA
ocHOBHuUTE ¥cH. Hemairsk peseps oT HayYHUTE HOEH B CBETA T HA
XuMusTa ¥ GUOTIOruATa € Ch3gafeH BhB duarkara. [locnemnaTa
YETBBPT HA HAIIKA BEX € BpEME HA O4aKBaHe, ue OHonorusTa e
PORE Hay4yHH WAEH - NPHHIMIHO HOBH M C IUMPOKO IONE Ha
DIPATIOXAMOCT. BHONOTMYHATE CTPYKTYPH H3UCKBAT CIIOXHH
MOJIeN, KOMTO [a ONUCBAT YNpaBIEHUETO W OEHCTBHETO Ha
TaKMBA CHCTEMH. I'eHeTuKaTa ¥ KMOEpPHETHKATA Ca. [BE HayKH,
KOWTO WIIOCTPHPAT BIUSHACTO HAa UHEH OT OMONOTUATA BBPXY
IpYTH HpupooMaTeMaTHurn Hayky. (Dusukara ymopuro TbpCH
HOBY TEOPETHYHY MOJIENH, AHANIO3H Ha GHOTOTHYHATE, KOKTO Iile
TIO3BOJIAT CH3[ABAHETO HA IIO-CHBBPIIEHH U OBp3oNeiicTRAIIM
CNEKTPOHHY €IEMEHTH, T, HAP. MOJIEKYTHA eNeKTporuKa. CTpyBa
MH C€, HOBH HAYYHM HCH B GHONOTHsATA ca HeOOXOMUMY, 32 [1a Ce
pasbepar CHNHO HEPABHOBECHHTE TIPOLECH, KOHTO obycnaBsaT
OBP30TO pa3BUTHE HA TE3W CHCTEMY Ha OTHETHMS HHIMBHL, Ha
OHONOTrHUHMS BHA K HA KUBOTA Bbpxy 3emsara. Bez Takosa
EKCHPECHO pAa3BUTHE LANOTO Bpeme Ha 3emsaAra - 4-4,5 mup.
rOOuHH - 0u 610 chBCEM HEJIOCTATBYHO, 3a JJa Ce JOCTHTHE JI0
HHCIIHOTO HMBO Ha KOOPAMHAIMA ¥ aBTOPETYJIAIMSI HA BCHUKH

XKH3HCHU CI)YHKIII/II/I. As 3aBHXOAM Ha YUCHHUTE OT CIICBAIIUA BEK,

KOHMTO IIE 3HASIT MHOTO IOBeYE 3a OMOMOrHYHUATE MOZCINA ! 34
O6ﬂCHCHPICTO Ha T’bHKI/IH GanaHc MEXOYy BCHYKH CPICTGMPI B

OpraHu3ma, 3a HpOI.ICCI’ITC IO BCAKO CTHNANO Ha CT'bJIGI/IIIaTa‘

OHONOTHYHK NEHCTBUSA - GHOXUMUS - 6rodusuka - MexaHuKa,

L1171aTa - OTHECEHA 32 [POLECATE B YOBEIIKKSI OpranussM. Ho a3

3aBHXK[(AM U Ha pU3MIUTE, KOWTO I UMAT B CBOSI CBSIT HA HEEHTE

TBCHYKY TE3U UAEH, BB3HHKHATY B 61IOJIOTHSITA, ¥ ITIE MY TpUIIaraT

32 M3CTIENBAHE HA ,9UCTO pusmueckn” obexTu (e Buosnoruyunm).
IV. 3akmouenue

C HACTOAIIOTO CJIOBO HE CH IIOCTaBSIM aMOuIosnaTa

R

sajavya fga paseust obmodunocodcka Komuemmusa. Moute
HaMEepeHHs €4 CKPOMHH - [a e TIOKaXe CaMOCTOATENHOCTTa Ha
EBaTa MOAXOMA, KOMTO pasBUBAT Pa3iH4HU II0 XapakTep H
chABpXKaHue Mopenu. IToHAKora B 3aBHCMMOCT OT BKyca, OT
MORATa, OT BPEMETO - MO-TONSIMA NIPHUBIECKATENHOCT WIH TOPH
HaMOIIHE HMa EHHUSAT CBAT T W4 €. Pa3yMBT K IparMaTu3MbT
W3MCKBAT fa UMa 6anaHc U no-ACHH K pa3paGoTeHn KpATEpHH 1
TIPOILENYPH 3a IOCTaBSHE B CHHXPOH Ha Te3u ABa cATa t—¢ . [le
nojiuepTas OTHOBO CBOETO yOexXfeHwue, Ue HUBOTO Ha JNAfieHa

-HayKa B CBCTOBEH H B HaNHUOHAJICH Mam,a6 cc onpepena oOT

KAauecTBaTa U CUTYPHOCTTA Ba ,,MOCTOBETE", HA BP3KUTE MEX/Y
SKCHCPI/IMCHTHJIHO-CI)CHOMCHOJIOI‘I/I‘-IHI/ITe H3CJIEOBaHUA N I/IJICf;IHO-'
TEOPETUYHUTE H3CIICIBAHMUSL.

VI BTOpa 3ajaua - fa ce OAXBBPIIH UAEATa, Ue ABATA CBATA
- Ha WOEUTE U Ha PEalHOCTTAa - Ca HPEMET Ha M3CIEHBAHE,
BEPOSITHO, OT BCHUYKY HAayKH - IPHPONHH B XyMaHHTapHH. J Makap

Yy HaykaTa H3HCKBA OT YUYCHASE MHOT'O (1)aHT8.31/I$I, Ts HC IOITyCKa

NpPONU3BOIHA (I)ﬁHT&BI/II/I B HUTO €IHMH OT TE3U IBa CBATA.
BCpOHTHO CBIIOTO CE OTHACH 34 BCAKA UOBEMIKA AEHHOCT,

ocobeno 3a olImecTeeHaTa IIpaxTHKa, W CHEOHaaHO - 337

TIOJIATHKATA.

Tom XVIII
1995 ronuna
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HEMOHV3UPANIUTE JTBYEHNA B OKOJIHATA
CPEJJA

"Hue cMe 3a00MK0ONIEHN i IPOHUKHATH IT0 BCAKO BPEME U
KBIETO ¥ [ia Ce HaMupaMme OT HEMPEeKBCHATO IPOMEHSIIH CE,
OIPUBIHYALITHE CE ¥ OTOIIBCKBAIIY CE TBYCHIS C PA3ITHIHH I BIDKUHY
Ha BBIHATE".

Te3u mymu Ca HANKCAHY OIe Ipes 1926 r. OT U3BECTHHA
pycK# puponousciefosaren Bnagumup Visarnosuy BepHanckui
U C& OTHACAT [0 CJAEKTPOMATHUTHUTE JTbUEHMUSL, IPUCTUT ALY Ha
3emsita of Koemoca, CirpaueTo, 38e3gute. Camo 3a 50 rogunu
YOBEK'HT HAPABY TOJIKOBA MHOIO OTKPHUTHS, KOUTO CA CBbP3aHY
C M3TbYBAHE HA €JIEKTPOMAarHUTHHI BhIIHH, Y€ TE€3U LyMH OTHOBO
3By4YaT aKTyalHO, HO BEYE M MAJIKO CTPALIHO.

B macToAmus MOMEHT HHTEH3HTCTHTE Ha EINEKTPO-
MarHETHOTO [TOJIE HAJBHIIABAT €CTECTREHHA "paguodor” po 108
I'BTY B HSKOW YECTOTHH FHATIA30HHW. 10Ba Ch3mane Heoﬁxo-
OUMOCTTA OT H3CTIEABAHE HA "EIIEKTPOMATHUTHOTO 3aMT:pC$IBaHC
B paboTHaTa 1 GETOBATa Cpefa.

Ocobeno ronamMo BHEMaHHKE Oemre 06 BpHATO Ha EIeKTPO-
marauTHATe BHIHYE (EMB) KaTo QpakTop Ha OKONHATA CPENA CIEN,
eNMuAeMHOIOruuHITe poyusauus Ha Nancy Wertheimer u Ed
Leeper, 1979, xouTo fOKa3axa NOBHIIEHHS PHCK OT JIEBKEMHI IIPH
mela, XKuBeels B OGNM30CT O ENEKTPOIPOBOLH C BHCOKO
HalpexXeHHE. -

Te3u manum OsXa MOTBBPIEHH M OT MHOTO [PYTH YYCHH B
ceera: (L. Tomenius, 1986, D. Savitz,1988). Orie no-KoHQIHKTEH
cTaHa BBIpochT 3a EMB ¥ TAXHOTO MACTO NpH OIPEREIsHE
pHcKa 32 JoBeKa cnep pesynraTure, noiayderu B CAIIL, HIsenms,
BemukoOpuTanusa, 3a MHOTOXpaTHO IIO-BHCOKaTa YECTOTA Ha
3a0onABaHKA OT pak OpH paboTeliy B eJEKTPOHMUKATA,

MukpoenexTpoHuKkara, 2KII-tparcriopra (A. Speers et al., 1988,

S. Tornqvist et al., 1991, L. Fishbein, 1992, V. Delpizzo, 1992).
Cera EMB o7 yenus 4ecTOTCH Juaia3oH ce M3I0N3YBaT-B
KOMYHHKAIMATE, MEIUIHHATA, IPOMHIIIIEHOCTTA, TPAHCIIOPTA,
CEJICKOTO  CTOIIAHCTBO, BOEHHOTO [EJO, T. €. HE ChIIECTBYBA
ofnacT Ha eHHOCT, B KOSTO Ia HE CE U3BUBAT EIEKTPOMATHUTHH
npuennd. ChIIOTO ce OTHacad M OO OWTa - HAMa moM 0es
CIEKTPUUECKHA YPEHOH, a4 BCEKM COHH OT TsAX H3IBUBA
€NEKTPOMATHUTHY I0JIETa B IMPOK YECTOTEH JHANa30H.

Ha rabGmuna Nel e mpepcTaBeH eNeKTPOMATHHTHHAT
CIIEKTBP.

v

Tabnuma Ne 1

BIKVHW| EHEPT A
IVIATIA3OH qggTX%gH . HA | . HA

BBIHUTE | QOTOHA
CBPBXHUMCKY YE-
CTOTH CHY (ELF) > 0-300 Hz > 10fm
PAIVIOYECTOTH PU ,
MHOTO BHCKH YECTOTH 0,3-30 kHz > 10xm
Hucku yecrory HY 30 - 300 kHz 10-1&m -
Cpennu yecrotn CH 0,3-3MHz 1000 - 100 m . [<1,24.10%eV
Bucokn yectoty BY 3-30 MHz 100 - 10 m -
Varpasucoxn YBY 30 - 300 MHz 10-1m £1,24.10% eV
MUKPOBBIHU
Cspbxeucoks yecrorn CBY| 0,3 - 300 GHz Im-1mm |<1,24.103eV
OHNTUYHU NBYEHUA
Wndpavepseno NU > 310" Hz 1mm - 0,7 pm
BupuMa cBeTIARHA > 43,10 Hz 0,7-04 pm -
Ynrpasuonetoso ¥B < 2,10% Hz 0,4 -0,2 um £124¢eV
VIOHVBMPAIIN JTBUEHVA
PeHTIEHOBY NBYH > 2.10% Hz <0.200,)um | > 12,4V
T - Ibul
Kocmuunn nbhuu

HﬁI/IOHHSI/IpaHIHHT CHCKTPOMATHHTEH CHEKTBD BKIIIO4YBa

cepex-uuckure uecrorun (CHU), pamumouecrorute (PY),

mukposbiaate (CBY), ontrunnTe nbuenns, 1. e. EMI ¢ Eph

12,5 eV.

VI3TOYHWIIN HA EMII

EnekTpoMarHuTHATE [I0JIETA CE U3II0N3YBAT B IIOUTH BCHIKH
cdepy Ha AEHHOCT HA YOBEKa. Ha Tabnuna Ne2 ca npencTaBeHn

- HAKOM [IPUIIOXKEHMS Ha EMIT, a va Ta6muma Ne3 - croffHocTATE Ha

EMIT, nameppanu oT pasmmasy asropd (J. Allen, 1991)

Tom XVII
1995 roguua
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Ta6nnua Ne 2

YECTOTEH

BUI U3ITBUBAIITA
J:[CI/ICTEMA OBXBAT HPVTOKEHRVE
PAIIVIOTIPEJABA-
TEI W TENIEKOMY-
HUKALISI 10kHz-60 GHz
Quxcrpanm Pamno u TB
H3THUBATENH Pamuopeneiinn  craunmuu
‘ CarenuTHa KOMYHHKAIUs
.| Papmonaruramus
ITonBrKHY K NOpTa- [Momuneiicky 1 MeUIAH-
THBHH H3JIHUBATCIH CKH1
Boensu m3npyBaTenu
CaTenuTHa KOMYRUKAIHA
EneXTpOHHU ~HOBUHH
[onsuxsu paguocucTeMn |
PAIIAPU 600 MHz - 100 GHz
Bucoka 1 cpemHa KonTpon na Bp3gymrams
MOIIHOCT Tpadux
Ot6pana
Qnor
MeTreoponorus
Hucka MOIIHOCT Cxopocromepn
\ Cucremn 3a 3ammyra OT
KaTacTpodu
AllapMEHH HHCTaIAHH
ITonBUKHE JETEKTOPH
HATPSIBAHE < 500 kHz; MEpyKuMOHHO HarpABaHe
13,56 MHz;  |PVC sasapka
27,12 MHz; Cymiene Ha nenuma
896 MHz; MammnocTpoese
- 2,45 GHz JoMalmHy MUKPOBBIHOBH

Qypru
KncornnaoBa fuarepmus
MEKDOBBITHOBA IUATEPMHS

S SR

Tabmuma Ne 3
VCIOBUS HA OBITHYBAHE | EIEKTPMYHO | MATHUTHO
NONEE TMOJIEH; B
ECTECTBEH OOH
(ecTecTEeHy M3TOUHMIN)
TToCTOSHHEO ENEKTPHYHO ¥ MATHUTHO ONE
(HOpMAITHO BpeMe) 120-150 V/m | 50T
TToCTOSHHO EIEKTPHHHO ¥ MATHUTHO TIONE
(GypHo Bpeme) 10 kV/m 50T
50Hz 104 V/m 10T
OKOIHA CPEJIA
(M3KYCTBCHM M3TOUHIIIY)
50 Hz; 400 kV enexTponpoBon 10 kV/m 40 uT
50 Hz; 400 kV, 25 m T enIeKTponpoRox 1kV/m 8 uT
500 - 1600 kHz; 100 m or paguonpenasa-
TEIHA aHTeHA 20 V/m -
27 MHz, 4 W paguo, 12 cm or aHTeHa 100-600 V/m { 0,2-0,8 A/m
470 - 854 MHz, TB antena, go 1 km 3V/m 8.102A/m
BUTOBU VCIIOBIA
Enexrpocraruayo none, 30 cm or »
TENIEBU30P WK BHICOUCIUIEH 0,5-10kV/m -
50 Hz, ofug pox B noMelneHue 1-10V/m 0,01-1pT
50 Hz, 30 cm or 61TOBHM ENEKTPOYPERH 10-250 V/m |10 pT-1 puT
15 kHz, 30 cm or TB/ BAT - 1-10V/m <1yuT
PABOTHA CPEIJA
50Hz; 0,5 - 1 m OT MHIYKIMOHHY NEIIH - 100 pT-10 mT
50 Hz; nopcranmym 3a BH 10-20kV/m mo 900 uT
3 kHz; 50 cm ot nHpyKTOp 70 V/m 380uT
0,15 - 10 kHz; 0,1 - 1 m ot MTyKTOpH - 15 pT-1,25 mT
250 - 675 kHz, paborso MACTO Ha
ONEpATOp NTPK KHAYKINIOHHO HATPABAHE 2-100 V/m 0,2-22 uT:
10 - 80 MHz, 15cmor ‘ B
IHeNeRTPHYHIS Harpesa'ren 20-800 V/m |. 0,1-0,9 A/m!
27 - 450 MHz, 2 cm 0T BHCKOMOLIHA ' :
TIONBIXHA AHTEHA _ +200-1350 V/m -
470 - 854 MHz, TB aurern 30-300 V/m 0,1-1 A/m!

!3a6enexka: Bos Bp3gyx 1 mT = 800 A/m; 1T = 0,8 A/m

Tom XVIII
1995 roauna
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EcTecTBEHUTE M3TOYHUIM Ha €IEKTPOMATHUTHH NONETa
(EMT]) ca CapHIETO, KOCMHYCCKUTE M3IIBUBATCIY - 3BE3H,
rajakTHKA 1 JIp. _

O6umaT QoH, MHTETPUPAH B YeCTOTHHS JUANA30H 1107 300
GHz (CHY, PY u MB), B armocdepara Ha 3emara € S=1,4.10%
mW/cm? (WHO).Bcruky H3TOYHHIM H3BBH 3€MsTa Ch3AaBaT
€eKTPOMATHUTEH POH B 3¢MHATA aTMOCHEPA B UECTOTHHS 00XBaT
100 kHz - 300 GHz (P4 1 MB) ¢ mirpTHOCT Ha MotHocT S=0,005
pw/cm?.3a cpaBHEHHE, M3IIBYBAHOTO OT YOBEKA EJIEKTPOMArHUTHO
J'bUEHME B ChINUA decToTen obxBar e S=0,5 mw/cm?, 1. e. 100
TIBTH NO-CHITHO.

Hait-sucoxu nHTeH3uTeT? Ha EMII B atMocdepata ce
ualmogasar npu 6ypH u MbIHHEOOpasyBamu npouecu. Tesm
EMII ca B WKMpOK YEeCTOTEH AMana3oH (aTMocdepeH enexTpo-
MarH{TeH IyM), HO ca Half-MHTeH3HUBHH IIPM 9E€CTOTH OKOIO 10
kHz. ATMOChEPHOTO €IEKTPHUIECTBO € C MHTEH3UTET OT IOPSANBKa
Ha 100 V/m.ITpn pasnuuHn ecTECTBEHH ABIEHHA B aTMOcdepara
Ha 3eMsTa ¥ U3BBH Hed 06T €lIEKTPOMAarsuTeH GOH Bapupa ¢
HSIKOJIKO TIOpsiibKa. EcTecTBEHOTO MArHHTHO IIOIIE € C MHIYKIHS
B= 67T, a B uecrorausa guanaszod 0,1 Hz - 3 kHz, B=107- 104T.

M3KyCTBEHNTE M3TOUHMIM HA. €IIEKTPOMArHUTHA EHEPIriyd,
obave, NpeBHIIaBaT MHOIOKPATHO (10 10 IBTH B HAKOH UECTOTHH
obxsaTH) M Hali-BHcokuTe crofimocTH Ha EMII B Xwu3HeHOTO
npocTpaHcTBO Ha 3emsra. Ollle o-BHCOKM Ca MHTEH3UTETHTE Ha
nonero B paGoTHATA Cpena.

BMOJIOTOYHO HEVICTBUE HA EJIEKTPOMAT-
HWTHU IIOJIETA o v

A. CepoxuuckodectrorHr (CHY) emexTpHUECKO H
MAartuTHO IHOJe.

IIpw npoTHYaHETO HA ENEKTPUIECKH TOK, HHIYIMPAH B UOBEKA OT
HHCKOUYECTOTHO enexrpuuno none (50 Hz), Morat ga ce nedurnpar
CJIETHATE NIPAroBE Ha PeaKIHH: :

- HENIPUATHA YCEIIaHU] - IIPH EIEKTPHUECKH TOK - Haii-
Manxo 0,4 nA; '

- IIpar Ha MyCKyIIHa peak1us (KOHTPAKIWMS) - PA3JIHICH Py
JKCHHA M MbKE U € BIIHPOK HanasoH - 0,5% 0T XeHuTe M3BbpIIBAT
MYCKYJIHO CBUBaHe IIpH 6 {LA, a OT MbXKeTe - IpH 9 pA. TparsT,
npu koiito 100% ot xeruTe pearmpar, ¢ npu I=12mA, a npu
MBXKETE - 22 PA,;

- Ipar 3a BEHTpHKyIapHa GuOpumanus - 3aBHCH OCBEH OT
CHANaTa Ha ENCKTPUYECKUA TOK, CHINO M OT BpEMETo Ha
BB3ACHCTBHE. :

Teau JIparoBe ca MHOTOKpaTHO TIO-HHCKH 34 naua C

et e ket e

WHIIAHTUpPAHU "meficMedkbpu" (KapmHOCTHMYJNAaTOPH) 3a
chpreuHust puThbM. OKasBa ce, Ye ChLUECTBYBAT TPH MEXaHH3Ma
HA BB3JEUCTBUE Ha MONETO BHPXY nelicMelikbpuTe:

a/ JJUpeKTHO OK'BCsABaHE OT BRHIIHOTO nojie ( E=3-600kV/
m) . |

6/ IlpexncBane Ha [EHCTBHETO My (OKbCABAHE) Ypes
"MEKpOIIOK" OT HHAYIMPaH €NEKTPHUECKH TOK BBPXY METAIHH
npenmetu opz E=60 V/m - 60 kV/m;

B/ Oxbessane upe3 fonup - =40 - 600 pA.

EnexTpU4HOTO NOJIE C HUCKA YECTOTH HE NPOHUKBA B
OpraHm3Ma, IOpajy KOeTO B3aWMOACHCTBYBA NUPEKTHO C
TOBBPXHOCTHATE KOXKHH PelenTopH. [IpUHIMIHO € yCTaHOBEHO
Beue, Y€ OCHOBATA HAa HeOIArONPHATHUTE BBH3MEHCTBHS Ha
EJIEKTPHYHOTO IIONIE Ca IPOMEHMTE B KIEThbuHaTa MeMOpaHa.
TloBeueTo M3CIENBaHHS OTHOCHO 3JPaBHOTO CBCTOSHUE Ha
paboremu u Hacenenme, obmbusanu cee CHY morme, ca ¢
TIPOTHBOPEYHBH PE3YITATH 34 [IPArOBETE HA BB3/IEHCTBHE, KAKTO
W 3a CaMHUTe HaXOiKu 32 BpeneH edexrT. [Ipuunnure 3a TOBA Ca
Haff-yecTO: HEMpaBHIHA METOHOJIOTHS HA M3CHEABAHETO; HE Ca
OTIPEIENSHE [IPEIU3HO HHTCH3UTETATE Ha NIONETO B aKTOPHTE,
cBbp3any ¢ 6HONOrouHus ePeKT; YECTO He € FoOBP NOAOOPDT Ha
KOHTPOIHHTE IPYIH; HE € JOCTAThUHA EKCIO3AIUATA 1 T. H.

" OrBHEMAaTEIHA IPEIeHKa Ha 1a00paTOpHUTE M3CIIEBAHMS
in vivo u in vitro, CBINO ¥ OT EMHAEMHOIOTHIHHUTE [IPOYYBAHNA,
CBeTOBHATA 3[pABHA OPraHW3alKs [IPABH CIEIHATE 3AKTIOUCHNA
OTHOCHO HEGNArONPUATHAUTE SPEKTH Ha CHY enexTprAyeCcKH
II07IETA: » : :

a/ He ca ycTaHOBEHM HeOGmaronpuaATHE ePEeKTH OT
BB3ICHCTRAETO HA ENEKTPHUYECKH IONIeTa BBPXY NEPCOHAI,
oBCIyKBAII BHCOKOBONTHY eHepruitnu cucremu. Emma or
TPUUMHATE 32 TOBA € MAJIKATA EKCIIO3MIS (BpeMe Ha 00buBaHe ).

6/ [1pu HAKOK EITHITEMHUONOTHUHI IPOYIBAHMS CE OTKPUBAT
paspsIHE TOKOBE B OBEKA ole npu E=3 kV/m 1 HeNpUATHH
yeewmanpst npu BE=2-10kV/m. Bee owe HAMa JanHy 33 TATOJIOT 1,
CBBP3aHAa C TE3H YCCIIAHUA.

B/ O6nbusanero chc CHY BomH 7O KIETHYHH, Gusnomno-
[MUHY ¥ [10BEJEHUECKH ¢HEKTH, BhIIPeKH e HE € BBh3MOKHO
6BIAT EKCTPANIONUPAHK Te3l ePEKTH 32 YOBEK, TE TOBOPAT 34
dakTa,ue OGIHYBAHETO C ENEKTPHUUHM IONETd, HECBBP3AHO €
"TEXHONOTHYHA MK JPyra HeoBXORMMOCT, TPsi6Ba fa ce u3bAraa.

v/ TlpenBapuTeTHUTE EMHAEMUONOTMYHY IPOYIBAHMIA 32
HAPACTBAHETO HA CAydauTe C PAKOBY 3a00NABANAA CPEL iea K
BB3PAcTHY, OOIBYBAHA C HHCKOYECTOTHH EMII ot enexkrpo-

2 CeernT...
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NpoBOfH, He TpsOBa Ia GBHAT OTMHHABAHH 0€3 BHHUMaHMe.
Heob6xogumo e, ofaue, [a ce U3BBPINAT HOOPOOHH U 3ab100ueny
TOBITHYTETHA U3CTIEABAHNAA B TOBA HATIDABIIEHHE, 32 1A CE HATIPABY
OlEHKA Ha PHCKa. :

B. Buonorn4no JeHcTBUE HA PAMOUECTOTHH M. MHKpO-
senHOBE EMM. -

Buonoruurnoro geiicreue Ha EMU B uectoTHHSA 06xBaT
3 kHz - 300 GHz e u3cnensaHo OT MHOTO aBTOPH ¥ € OIMCAHO B
ronamM Opo#t craTun, MoHorpaduu, COOPHA KHUTH, U3NAHWS Ha
HAIMOHANHE ¥ MEXAYHAPOAHK opranusanum. Tlopann Tosa Tyk
I CIOMEHEM CAMO Te3H epEKTH, KOUTO Ca OCHOBA 3a pa3paboTka
Ha METOMH 3a OLIEHKA Ha pHCKa! '

1. Tormeianero Ha EM eHeprus npegu3BUKBa 3arpsABaHe
Ha ThKaHuTe. To3H edEeKT € H3BECTEH IIABHO MPH YeCTOTH f>1
MHz.Paguo4ecTOTHOTO 3arpsgBaHE HE € EKBHBAJEHTHO Ha
3arpsIBAHETO, PESYATAT OT APYrH $OPMH Ha EHEPIHATA, HOpajH
HEXOMOTEHHOTO pasupepencHue Ha EMU B TpranuTe.

2. Ilpu uecron nox, 100 MHZ mpu KOHTAKT ¢ He3a3eMeHu
METaNnHi OOEKTH B HOBEKA CE MHAYIUPAT CIEKTPUIECKH TOKOBE.
TIpu wecroru 300 Hz - 100 kHz Te3nr TOKOBE MMaT mpar Ha
9yBCTBHTENIHOCT U yCEUIaHe OT 4oBeKa, a mpu f = 100 kHz o 100
MHz mMoraT fa npefu3BUKBAT U3TAPSHUSL.

3. Tlpu wecroTu mox HaxonkocroTuH kHz momuumpa
eexThT Ha CTHMYIatus Ha "B30yAUMH" THKAHE KaTO Pe3yITarT
OT MHIYLMPAHHUSA ENEKTPHYCCKY TOK B YOBEKA.

4. Ilpu mormemane He uMuyiacer EMII, 6Homoraunoro

[EHCTBUE HA IIIKOBHTE IYBTHOCTH Ha MOIIHOCT B MMIIYJICA UMAT

pa3nmuucH e(l)CKT OT TOB& Ha CPEAHATa INIBPTHOCT HAa MOUIHOCT,

KoeTo Tps0Ba Ka ce B3eMe MPEIBHJ, IIPH OIEHKATA Ha PUCKA,

5. Ilpu aMmmuTymHa Mopynauws GHONOTMYHATA THKAH
pearupa Ha edexra na EMB ¢ ocHOBHaTa uecTOTa W Tasd Ha
MopmynauusaTa. 3a 6MoNOrHYHOTO feiicTre Ha TakuBa EMIT nMma
OCKBIHA MHQOpMAIHS. v

Bemnunnara, XoATo ce mamON3yBa 3a ompepeNsAHE Ha
KONMYECTBOTO MIOIBIHATA EHEPrusl, C& HapWya 'Crenudpuuna
norenxHara MomHocT" SAR u ce fedunupa 1Mo CIETHIA HAUKH;

d  dw
SAR = ——u (—2__
SAR dt *pdV )

Tyk dW mpepcrasnssa Geskpaitso -Manko HapacTBaHe
(uornBINaHe) Ha ENEKTPOMATHATHA MOLIHOCT (dW) B enuHuuna
OeskpaifHo Manka maca (dm=p.dV; p - e mptHOCT, 2 AV - 0GeMm).

TonnmuumAT epexT ce NposiBABA B 3paB YOBEK opu

norabinade Ha EM eneprusi cbe SAR = 3 - 6 W/kg. Ilpr moseuero
X0pa CHCTEMHUTE Ha TEPMOPEryIalys No3BoaBaT Takasa SAR na
ce pascee 3a ONpeJENieH IEPHON OT BPEME.

ExcnepyMeHTH [OKa3BaT, Ue NOBHUINEHHWE Ha TENECHAaTa
remmneparspa ¢ 1°C3a 30 min o6rpusane c EMM ce nonydasa rnpu
abcopbuma SAR = 1 - 4 W/kg. IIpu ToBa 3a nmpodecronanto
obmpuBaHe (B NMPOM3BOACTBEHH YCIOBHS )CE NpHEMAT 32
MAaKCHMAJTHO JOITyCTAMY TECET ITHTH 10-MAJIKH cTolHOCTH (SAR =
0,4 W/kg), a 3a Hacenenue - SAR = 0,08 W/kg ( 50 mbTa mo-Huck#
OT TEpMUUHHUS TIPAT). ' :

ChluecTBYBAT H Jpyru epekTH OT Bb3feicTrrEEeTO Ha PU 1
CBY enexTpoMarHATHY II'bUEHHA TP CYO TEPMUYHN 03K, ITIPOKO
OMMCAHK B THTepaTypata. [Jopaiu mo-BHCcoKaTa EHEPrYis Ha KBAHTa
eeKTHTE Ca I10-BHCOKA 3aBUCUMOCT OT ONHCAHUTE TYK IPH
HHCKH 4ECTOTH.

AHAJIN3 HAHOPMIVIPAHETO HA EMIT-TTOOXO/I,
KPUTEPUY, CTOMHOCTU 4

PazpaboTeaHeTo HAa XUTHCHHHM HOPMU. H CTAHJAPTH 34
PHUCKOBH (l)aKToprI Ha cpepfaTa € CIHOXKEH B KOMINEKCCH BBIIpOC.
ITpenu BCHUKO € HeoOXOMUMO Ha ce pa3paboTAT KPUTEPUHTE 38

+ IparoBOCT Ha BL3ICHCTBUETO HA (baKTopa, KaKTO U 4 ¥Ma sACHa

KOHIIENLMS 3 IIapaMETPHUTE, KOUTO IIC CE HOPMHUPAT. CeeroBHaTa

3]paBHa OpTaHW3ALM OMMCBA B CBOS Haii-HOB Glonetur mo EMB

(1993) cnepuuTe H3UCKBAHUA 32 U3CIICABAHMUA, KOUTO MOraT 1a e
U3IION3YBAT 32 pa3paboTBAHETO HA HOPMATHBH:

(a) IBNHO ONMMCAHME HA EKCTEPUMEHTANHATA TEXHUKA,
METOJIH, YCTIOBHS; S

(6) BCcHYKW aHANM3¥ Ha MaHHA TpsdBa fa ca HAIbIHO
o6ekTHBHM; A HEe Ce HM3NOJ3yBaT OTHOCUTEIIHH NaHHHU;
AHAJMTHYHATE METOIX [Ia Ca TOYHH U SICHH,

(B) pesynraTuTe TpaOBa 1a IEMOHCTPHPAT BHCOKA CTETIEH
HA CTATHCTHYECKA JOCTOBEPHOCT UPes PHIIATAHETO Ha TIOXOISIIIIH
tecToBe; ehekTHT TPAOBa 1a CE THPCH BhPXY PASIIMYHY CUCTEMA
M OpraHH, OKA3BalH [IONYICHATE Pe3ynTaTH; :

- (r) pesynratmTe TpaAGBa Ha OBHAT MOBTOPAEMH UDE3

[IpOBEpPKA OT APYrH U3CIEA0BATENHM - HES aBHUCHMO U TIPH mogo6Hl

JCIOBHSA, IPY KOXTO GHONIOrMYHATA CHCTEMA Ce TP TIO TOI00EH
HAYHH. '

Tpabea ma ce MpPaBU pasiMKa MEXTY MSCIEJBAHMATA in
vitro u in vivo, 0cOOEHO TIpH HOPMHPAHE HA CIEKTPOMATHUTHH
TTBYCHHUSL.

Oco6eHO BaXHa Y4aCT OT XHUTHECHHOTO HOPMHEpAHE €
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neGUHUIMATA Ha IPOQECUATA UITH IPYIIaTa OT HACEJICHHUE, KOSTO
cnenpa qa Obpe 3allluTaBaHa.

B HACTOAIMA MOMEHT MHOTO CTPaHM Ca BBBEIH CBOH
HAIMOHATHY CTaHJAPTH ¥ H3UCKBaHWA 3a 3amuTa Ha EMIL

IToBeueTo OT CTAHAAPTHUTE NPENM AECET U ITOBEYE TORUHN
ce OTHACAXA CAMO 10 MAKPOBBIHOBHA fuana3cH (300 MHz - 300
GHz),mopagu Hafi-IIMPOKOTO TPHIOXKEHUE HA- pajapy, Tene-
KOMYHHKAIUUOHHH, paguo u TB CHCTEMH, a CBIIO W IOpajgu
CBIIECTBYBAIIATA KOHIETIAS CAMHCTBEHO 38 TEPMUYEH ePEKT Ha
EMB. Ilo-HOBHTE CTaHAApTH pasIMpaABAT YECTOTHHA OOXBaT,
[JIAaBHO K'BM HUCKHTE YECTOTH.

MakcHManHO FOUYCTHMUTE CTOHHOCTH B pasW4HNTE
HAIMOHAJIHY CTAHJAPTH CE PA3NUIABAT HO ABA MOPANBKA (MEXKILY
20 1 100 mpTH). IIprunHATE 32 TE3W PA3JIMKM MOTAT [ CE AbIIKAT
Ha CIIEHOTO: . '

(a) pasnerasa ocHOBA 32 Habupare Ha GHONOTHYHUTE EPEKTH,
KPHUTEPHH 32 pa3paboTBaHETO Ha CTaHAPTHTE;

< (6) pasnuuua MHTEPIPETAlNS HA IONYJYEHATE PE3YNTATH;

(B) pasnuyme B [EINTe Ha CAMES CTAHNapT;

() nopapm KOMIPOMHCa, KOHTO Ce IIPABY MEX/LY PUCKOBUTE
CTOMHOCTH ¥ TEXHOJOTHMYHATA BBH3MOXKHOCT (CHOTHOMIEHHETO
PHCK - TI0N3); ’

(m) BAMSHMETO HA CTAHFAPTH OT OKOJHU CTpPaHH, COIMO-
TIONHUTUYECKH MHTEPECH H T, H. ™

B nocnepnarre 3-4 roguH HapacTsa BposAT Ha CTPAHHUTE C
Onu3ky XurueHHE HOpME IO Te3uw Ha IRPA (1988). Mexny-
HapOJHUTE OPraHU3allMy TIPABAT CIEAHNUTE IIPETOPBKU:

a/ Heobxopumo € ma ce pa3spaboTAT HOBH XWIHEHHH
HOPMATHBY 32 MUKPOBBIHHY M 34 PAIUOYECTOTHUS [Ualla30H,

6/I1pu xurueHHOTO HOPMHAPAHE 1A CE BKITIOUH eKCII03UIHATA

,9¥pe3 BbBEXKIAHE Ha JO3HUAI [IOXXO] B HOPMUPAHETO;

B/ [la ce W3ION3yBa ONUTBT HA PA3BUTHTE ETPAHM 3a
XUTHEHHA OLICHKa Ha CTATUUYHUTE U CBPBXHUCKOYECTOTHUTE EMH,

r/ [a ce pa3paboTaT 0TPaciIoBH HOPMATHBY 32 Pa3UYHK
THUIOBY U3TOUHUIM, KAKTO ¥ EMHCHOHHY XUTUEHHI HOPMI;

1/ Heobxopumo € ma ce ThPCH pEelIeHHe Ha BBIpoca 3a

* XUIHEHHOTO HOPMEPAHE HA MORYIHpaHU 1 HHTepMuTeHTHH EMIT,

4pe3 IpUIara”te Ha YyXus OIAT.

METO/IJ ¥ CPEIICTBA 3A 3AIITATA
3amuTaTa or EMII BKiTI04Ba HaMansiBaHe Ha TPU OCHOBHH
THIA HOTEHINAIHA PUCKOBE 38 YOBEKA!

- HAJHOPMEHO 00/IbYBaHe Ha YoBeKa ¢ EM nbueHus;

- KOHTaKT C HE3a3EMCHHI MY HEROOPE 3a36MEHA METAITHE
TIOBBPXHOCTH;

- B3aWMOJECHCTBHE C MMINIAHTHPAHM METAalHH M JIPYrA
HpeIMETH B UOBEK4, a ChIIO ¥ C ME[UIMHCKY YPERH i CUCTEMH
TpY 3[PaBHO O0CIyXBaHe.

Orpento ce npubaBAT H PUCKOBETE 34 BCAKAKBB BUI
eNEKTPOHHO-U3MEPBATENIHA Y JIPyra TEXHUKA OT BB3EHCTBUETO
Ha EMIH, c KOETO ce 3aHMMaBa IJIaBHO "€JIeKTPOMAarHuTHaTa
CBBMECTHMOCT". ‘

EdexTUBHATA MPOrpaMa 3a 3alIMTa BKIIIOYBA IPOTpamMa 3a
MOHUTOPHHT, KOHTPON 1 06yUeHze 110 6e30IacHOCT.

MepxuTe 3a 3aIUTa MOTAT A CE PA3JEIT B TPU KATETOPHHL:

- MHKEHEPEH KOHTPOI B IPOQUIAKTHUHA MEPKH; ‘

- AIMUHHACTPATHBEH KOHTPOJI U MEPKH;

- IEPCOHANHA 3aIIUTA.

A. VIHXeHepHY MEPKH -

VIHXeHepHUAT KOHTPON H MEPKM 34 OrpaHHYaBaHE
o61BbUBAHETO HA YOBEKA Ca CBHP3AHH C KOHCTPYKHHATA,

MHCTANMpaHeTO ¥ HacTpofKaTa Ha M3IBYBAIIATA AIapaTypa..

Crnem MOHTHPAHETO HA H3TbUBATENS UHKECHEPHATE MEPOTIPUATH
BKJIIOUBAT TJIABHO METOMHM 34 HAMAJISIBAHE HA U3NHUBAHETO Upe3
3aIUTHO EKPAHHPAHE, HAMANISTBAHE Ha MOLIHOCTTA, H3II0/I3YBaHe
Ha 3ATHXBATENH, NOITTBTATENN ¥ KOOpE CBHriIacyBaHH €KBHBa-
JIEHTHH TOBAPH, 3ALINTHA MEPONPHUATHA HA PAOGOTHOTO MACTO.
a) Hamanspane na EMII, koeTo ce M3IbUBa OT H3TOUHHKA.
Koraro ce paspaboTBa KaKBaTO ¥ /14 € TEKHOIIOI U, CBbP3aHa
‘¢ manonsyBane Ha EMIT, Tpsabsa na ce u3x0Xpaa OT MUHHMATHATA
morrocT Ha matounmka Ha EMII, KosATo € mocTarbyHa 3a
CHOTBETHHSA TEXHOJNOTHUEH NpPOUEC MM 3a MPEHOC HA

‘PIH(I)OPM&HH?I.B& CIIyJauTe Ha H3N0I3yBaHC HA TIOCTOAHHO

MATHUTHO TIONE ¥ BEPUTH CHC CUJIHU MOCTOSHHA TOKOBE TO3H
NPHUHIUI HEe HaMEpa IPUIOKEHHE.

IIpu OHACHOCT OT BH3HMKBAHE Ha CNIEKTPOCTATHHO II0NE
ce uamon3yBa o6paboTKa HA CHHTETHYHHTE MATEPHANH C
agTucTaTHnU. KOraTo ce H3ION3yBa BHCOKO IOCTOSHHO
HANPEXKEHUE, TO3N IPUHIIKIT HE ce npuiara.

34 eneKTpOMArHUTHH HIOJIETA B I1aNa30HHUTE OT 60kHz o
300 MHz (pamuouecrorer) u ot 0,3 o 300 GHz (MEKpOBBIIHOB)
TIPHUIOXCHACTO HA TO3Y NPUHLMI € OTPAHMYEHO OT Bb3MOXKHO-
CTHTE Ha TEXHOJOTHYHYS Ipouec, B penuna ciyvau, Hai-4ecTo B
paEOM3MepBATEIHATA TEXHIKA CE JOIYCKA 3aMAHA Ha MOLITHHUTE
TEHEPATOPY C MaJIOMOIIHE H3MEPBaTETHY (anpumep cHEMaHe
[MarpaMa Ha HACOUECHOCT HA aHTeHa). YecTo ce U3r0NsyBa
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HaMaJIIBaHE Ha MOIIHOCTTA B TOBAapa C IIOMOIIITa Ha‘aTeroaTopH ’

WIN U3IION3YBAaHE HA CKBUBAIEHTHH TOBAPH.

Ilpu 3amyTa OT JTA3EPHHA JIbUEHUS TO3K NPHHINIL HE ce
H3MI0T3YBa. .

3a cnyuaw Ha uHbpadyepBeHA pafHalHs OT HATPETH
MOBBPXHOCTH CE H3IION3yBa OXIAXKAHE ¥ TOIIOOTBEXIAHE.

3a yITpaBHONETOBYA IUAIIA30H TO3M IPUHIUII CHILO HE ce
TIpwsIara.

6) 3amuTHO cxpaHHpch -

EnHo oT Ha#i-pasnpocTpaHEHNTE CPEACTBA 32 3allUTa €
ekpanupaHeTo. To ce 0CHOBABA Ha 3aKOHUTE 33 PA3IIPOCTPAHEHHE
Ha EMII u Ha 3aKOHOMEPHOCTHTE NP IpeMrHaBane Ha EMIT
1pe3 FPaHAYHATA IOBBPXHOCT Ha [IBE CPE/IM C PA3IHYHI MaTHUTHH
U eNneXTpuyHA cBOHcTBa. Ilpn Hamuuue Ha MOIIHH MOCTOSHHM
MAarHUTHY IIOJETa Ce U3IION3YBAT 3aTBOPEHH €KPAaHH HA JIMCTOB
MaTepuan ¢ BICOKAa MarHUTHA IPOHAAEMOCT. 3a EKpaHHPAHE Ha
CNEKTPOCTATHYHO II0JIE CE M3IION3YBAT METAJHHU JIHCTOBE.
Expanupanero na BucoxouecrotHure EMII ce ocHoBara Ha
OTpa3sBAHETO Ha ENEKTPOMATHUTHATA BBIHA OT OBBPXHOCTTA
Ha €KpaHa i 3aTHXBAHE HA EHEPIHUATA B EKPAHa, KOETO € CBhP3aHo
C TOIUTHHHYM 3ary0u OT BUXpoBH TokKoBe. OTcnabpanero L Ha
MOIIHOCTTA Ha NOJNETO B MOrIbINamaTa Cpefa ce NedpuHupa 1o
CIIEHUS HAYKH! S

L= _§0_ = plar ,
KBAETO SO € NIBTHOCTTA HAa MOLIHOCT Ha Iagamara
ENCKTPOMArHUTHA BBJHE, S - MIBTHOCTTA HA MOIIHOCT CIER
OTCa0BAHE HA PA3CTOSAHUE I OT H3IBUBATENS O~ KOEDUITHEHT BT
Ha 0TCnabBaHe, 3aBUCHM OT YECTOTATA,

Bemuuunara B= 1/0.ce Hapuua p16049UHa HA IPOHUKBAHE
B [IOITBINAINATA CPEfa.

EdexTuBHOCTTa HAa eKpaHWpAaHE C& ONpENEls OT
OTHOIIEHUETO HA MHTEH3UTETHTE HA IIONCTO (nnpTHOCTHTE Ha
motrocer) E u H (mnu S) 6e3 ekpan keM urTeHsnTeTHTe Ee 1t He

AN IIBTHOCTTA Ha MOII.IHOCT Se ¢ CKpaH, I3MEPCHU B DageHa
TOYKa:

L=£. p-H. =S

£ Ee’ H He '’ L Se
EQexTuBHOCTTa, HA €KpaHHpaHE 3aBHCH OT BHIA HA
MaTepuana, feGenuHaTa My, HATMYMETO W TOJEMMHATA HA

OTBOpHTE (TIpU nsnonzysane HaMETAIIHA MPEXH) ¥ OT IBIKAHATA
Ha BEnHaTa EMIT.

B PafHOYECTOTHHA AWANA30H Ce H3IION3YBAT €KpPaHH OT .

B ST

METAJIHY JINCTOBE WK MPEXH. 3a eKpaHUpPaHe B MEUKPOBBIIHOBHS
JMANA30H Ce U3ION3yBaT META/HU JIHCTOBE, METANTHM MpEXH,
METATHO GO0, METANM3NPAHH MaTEPUATIH.

, Ilpu nasepHUTE M3NBUBAHUS EKPAHUTE ce u3paboTBat OT
HENpO3pauHy 32 ChOTBETHATA ARIKAHA Ha BHIHATA MATEPHANIH,

B s} pauepBeHrs fRAIA30H CE H3II03YBAT METAIHO (OIIHO,
CHelNMalHy ThKAHY, BOTHY 3aBECH, CICIUANHO CTBKIIO.

VITpaBHONETOBOTO H3IIBYBAHE CC EKPaHHpA C METAJHO
¢onuno, THKAHH, CIEMHATHO CTBHKIIO.

JlasepHaTa 6€30ICHOCT € OTHENHA CIOXHA JNHCUHILIHHA,
OCHOBHHTE IIPUHIANY Ha K03TO ca onrcady B Hapenba NeS, I1B
6p. 95/1986r.

B) IIpemecTsane Ha paboTHHTE MeCTa H3BBH 30HATA HA
pe3feiicreue Ha EMIT.

To31 BHJI 3aIUTAa CE OCHOBABA HA (paKTa, Ye UHTEH3UBHOCTTA
Ha €IEeKTPOMAaTHUTHOTO IONE MHOTO 0Bp30 3aTHXBa C
OTManeyaBaHeTo OT M3TOUHMEKA, a CHIIO TAKA H3IBUBATEINTE
AMAT IO IPUHIAI HaIpaBlIeHMe Ha MaKCHMAaIlHO H3IbUBAHE HA
eHeprys. 3a BCHYKM [HAaNa3oHE CE NpHjara MEXaHHsalus W
ABTOMATO3ALUS HA HpOI/IBBOILCTBCHI/ITe TIPOLECH, H3TO3yBAHE Ha
ODHCTAaHIMOHHK YIpaBICHHUA, MAHHMIYIATOPH M IOSXONALIO
pasnonoxenne Ha paGOTHHTC MecTa, IIpH. HACOYEHO M3IIHUBAHE
Ha EMIL

r) HamamBch BPEMETO HAa IIPECTOH B 3aBUCHMOCT OT
vHTeHsureTa Ha EMIT ‘

- Tlpu HOpMEpaHE HAa MAKCHMAJHO JOIYCTUMOTO BpeMe Ha
Bp3feiicTere Ha EMII ce u3ion3yBa JO3HUAT NORXOR . KoraTo ce
H3II0J13yB2a TO3HU PHHIHII Ha 3aII1ATa, & HE0DXOTIM CTPOr KOHTPOI
BBPXY BpEMETO Ha IpeOHMBaBaHe Ha NEPCOHANA B YCIOBHS Ha
o6npuane or EMII. Ha 6asara Ha TO3W NPHHUMI Ca
[EeHUCTBYBAIINTE Yy HAC CTAHAAPTH 34 PAJHOUECTOTHHA H
MUKPOBBJIHOBHSA UATIA30H,

n) IlpennpuemMane Ha JOIBNHUTENHH MEPKM 332 HOpMa-

_nu3upaHe Ha paGoTHATa cpefa.

Hanpumep npr ONAacHOCT OT CTATHYHO encKTpnqec:TBo ce
TIOBUINIABA BIAXHOCTTA Ha CPEfiaTa M CE U3IIOJ3YBAT PA3NMYHM
THIOBE HEYTPANM3aTOPH. B MHUKDOBBIHOBHA AUANa3OH Ce
H3TION3YBAT OMIBIIAIY MaTepuany. [Ipu Hanuyue Ha Na3epHy
TBYEHHS Ce TpHIara KOMOHHIPAHO OCBETIIEHNE, TOKPUBAHE Ha
OKOIHATE TOBBHPXHOCTH C IOTNIBIIANIA WMIM AUCIEPCHO
OTpassBaliy MaTeprani. B cyuan Ha MUHPpauepBeHO U3 IBYBAHE

MOraT Jia Ce M3MON3yBaT BB3AYIIHM [yLIOBe, PAsIpbCKBAHE Ha

BUCOKORUCIICPTrHpaHy BOTHH KaIllKH, YCHUIICH BBBKYXOOﬁMCH.

Tom XVIII
1995 roguHa
Knnxka 1/51

CTP. 23




i

LR W
&
LLEEEL ff’%“%‘g
£,

i
QUIKATA

CTP. 24

e) CreupanHu Ciy4ad Ha 3allluTa -'TOPELIH TOYKH" Ha
obIrpuBaHe

Tak®BIIpoOIeM CBIIECTBYBA [JIABHO B KOMYHUKAI[MOHHHTE
cucreMd - B YKB ¥ MUKpPOBBIHOBHS 00xBaT (paguo u
TENEBU3MOHHY CTAHIWHA, JOKATOPH, PaJHOHABUIallMOHHA
anaparTypa).

"Topema Touka" Ha €IEKTPOMATHUTHO BB3JEHCTBHE ce
feduHEpa KaTO MaJIKa 06IaCT, B KOATO JTIOKATTHATE CTOAHOCTH Ha
eNEeKTPHYHOTO K (WJIH) MarHUTHOTO MOJIE Ca 3HAYMTEIHO IIO-
‘BECOKH OT T€3H B ChCE/IHHI IPOCTPAHCTBA H IPEBUIIABAT IIPENEIHO
pomycTumure HuBa. "T'Opemu TOYKH" C¢ IOSABSBAT IOpPamu
BHUCOKATa HACOYEHOCT Ha HSIKOM AHTEHHM, IOPANY OTPaXEHHUS,
CTOSIIY BBJIHY, THAyUHpaHe Ha EM eHeprus B METaTHI IPEIMETH
("pemznpuBaHe” - BTOPHYHM aHTEHM). T€ CE XapakTEPUSHUpPAT C
BHCOKA CTEHEH Ha HEXOMOTEHHOCT Ha IIOJIETO, PE3YNTHpAIla B
4acTHYHO 00IbuBaHe ( Ha YacTH OT TANOTO) HA YOBEKA.

IloBeweTo mW3CNEmBaHUS MOKA3BaT, WE IIPH TakKuBa
obneusanuss, MakcumanHata SAR, mo KosTO TpsbBa ;A ce
onensBaT GesomnacuuTe fosm, ¢ 0,08 W/kg (a me 0,4 W/kg, kaxTo
e3aobmorenecHo o6nbusane). Tyk ce moaBsBa 1 HEOOXOMUIMOCTTa

© OT.CHEUMATHO U3CTICABAHC 3a 3aIHTa Ha YOBEKA IIpX YCIOBHUA Ha

HE3a3€EMCEHA HIH 3a3CMEHA HOBBPXHOCT, BBPXY KOATO TOR ce
Hamupa. C’I:ILIOTO Ce€ OTHACs ¥ OO0 OOIIHMD Ha YOBEKa NO 3a3CMECHI
NOBBPXHOCTH IIpH JIOKANTHO obnpuBaHe. OI.IEHKEITE). HA
BB3[EHCTBUETO ‘MOXKC Ja cC HallpaBH K 4pe3 OIPCACIIIHC HA
CHCKTPUUCCKHYS TOK, KoiTO IpoTHYA IIPE3 JIOK&JIH_I’IFI‘O6€M I

_TIpes HAIOTO TANO NpH Tak®B fonup. Ta Moxe na 6bae 1 OcHOBA

32 OIPENIEIIHE Ha KOHKPETHHUA METO] 32 3aIlUTa.
. b. AqpMunucTpaTHBHY MEpKA

AMMIHUCTPATHBHHTE MEPKM 3a 3aIIMTA OT 00IbuUBaHE
EMII BxnrousaT caemHoTO:

-~OrpaHNYaBane Ha paGOTHOTO MSICTO, CICHaTHU KITHOYaIKI

1 ONIOKHPOBKH Ha BPATHTE, OTPaXIEHUS,

-OrpaHMYaBaHe Ha IepcoHana (JOomycka ce camo
OTOPH3UPAHUAT NIEPCOHAI);

- OrpaHMYaBaHe HA BPEMETO 3a IIPECTOM (OTHACS Ce CaMO IO

TIPEKUTE ONEPATOPH ¥ PaBOTHALH) - O-IIOAPOGHO € OIMCAHO B T.

A Ha cpInuA pasfen;

- [IPEYTIPEUTENHNA Ta0ENH, CBETINHHY X 3BYKOBY CHIHAJIH,

B. Vapueupyansu cpeacTea 3a 3ammra ot EMII

ITo mpaBuno MHAWBKMAYaTHATE CPEACTBA 32 3alIUTA Ca Ha
OprHUKMNa Ha exparupaHe. OcBeH TOBa, 34 3allUTa OT
CJIEKTPOCTATHYHHY IIONIETA CE U3MOJI3YBAT 3a3EMSIBAIIH YCTPOACTBA

RN

(uanpumep 0OyBKM C ENEKTPONPOBONMMA NOANOXKKA). 3a
MHEMBUNYAHA 32IHATA OT JIA3EPHU JIHUEHUS CE H3TOI3YBAT OUUiia
OT CTIEIMAIHY TOTThIIAIIY UK OTPa3sBAllH JA3CPHOTO IIbUCHHE
(2 eLHOBPEMEHHO C TOBA MPOMYCKAMIH [0 Bh3MOXHOCT 0-Ko6pe
BHAMMATA CBETIIHHA) U 0ONIEKIa OT HeropuMy Marepuany. Tpadea
[a Ce TOIUEpTAae, Y€ U3ION3YBAHE HA CPEACTBA 38 HHAUBHIYAHA
3aIl[}Ta Ce HOIMYCKA CaMO B KPaeH Ciydail, KOraTo BCHUKH APYTH
CpEICTBA 32 3AIIMTA Ca U3UEPITAHY ¥ HE € TIOCTUTHAT 3a{OBOJIUTENEH
pesynTar. HAKOH OT ChINECTBYBAIIATE CPENCTBA 38 MHAMBUIYANHA
3ammTa ca HeymoOHHM 3a eKcruoaTalus (HampuMep pajuo-
3alIUTHUAT KOMOMHE30H € TeXBK H HeynobeH M HM3HCKBa
CTIENHAIHO 3a3EMsBAHE).

I'. MegunuHCKa IpodUIIakTHKA

MepuuuHCKaTa TPOPUIAKTHKA CE TIPHIAra 10 OTHOLIEHHE
na Bewuky paboremmu B ycnosusa Ha EMIT, ommcanu 8 HapenGa Ne3
Ha MH3, paspaborena Ha ocHoBaTa Ha Hapeg6a Nel4 I1B 6p. 21/
1983r., T BKIIOUBA:

- OlleHKa HAa 3[OpaBHHUA CTaTyc HA paboTHHKa npend
3amoupane Ha paGoTa (IpefBapUTENICH MENAIEHCKY KOHTPOM),
no BpeMe Ha pabora (IEPMOAMMER KOHTPOI), NpH cirydan Ha
HAJHOPMEHO BUCOKO obnpuBaHe (MHOUIEHTH);

- OTKpHBaHE Ha PaHHM IPOMEHH B 3APaBHUS CTATyC Ha
yoBEKa NOJ, AeifCTBYE Ha ENEKTPOMArHUTHO O0IbUBaHE;

- IOJTbPKAHe Ha IIPE3Ha M afeKBaTHA MeTUIuHCKa Gasa
IAHHE 32 OBACHIM ENHAEMHONOrMYHM H3CcIefBaHus. MuHOro
BHUMATEHO TPA6Ba fa ce MOKYMEHTHUPAT AAHHUTE 38 BUNIA TPYH,
BpeMe Ha 00TbYBaHE, PH3NIECKU CTORHOCTY HA IIBUEHUCTO U T. H.

JI. EnexTpOMarHuTHATA CBBMECTHMOCT C MEIUIMHCKH
ypen’ U cHcTeMH 32 0e30macHoCT

YyBCTBUTENHOCTTA Ha eneKTPOHHonsmepBaTean ypery,

B YACTHOCT CHUCTEMH 32 OIIOBECTABAHE IIPH PUCKOBY CHTYaluy, €.
TIpEAUOCTaBKaA 3a MoBIMABaHe OT EMVI B GoNHIYHY 3aBENCHAA U

B TpOM3BOACTBOTO. TOBA ChH3[[ABA COMAMA ONACHOCT 32 AE(EKTH
B paboTaTa Ha TE3M YPENH ¥ CHCTEMM K CBIIO ¢ HEOOGXORMMO
B3EMAaHETO Ha CIIENUAIHY MEPKH 32 3aI[ATa, CRbP3aHH ITIaBHO C
u3pabOTBAHETO Ha 3AIMMTHY Kabunuy, eKpand, GuiITpH U T. H.

CrienpasHy MEPKH CE B3UMAT H CpenTy BiuaHueTo Ha EMV
BBPXY EICKTPOH; HMILTAHTAHTH, KAPAROCTHMYNATOPH, KOUTO Ca
C MHOTO TrojisiMa YYBCTBHTENHOCT KBbM ENEKTPOMAarHUTHOTO
BB3IEHCTBHE. L
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[TPEITOPBKIL: |

Bb3 OCHOBA HA M3BBPIIEHUTE IPOYYBAHUS MOTAT [A Ce
HalpaBAT HSAKOM IPENOpPBKY 32 HaMaldBaHe OOIBYBAHETO Ha
YOBEKa OT €MEKTPOMATHUTHHE JIbYcHuS. Te ca choBpaseny u cue
3aKJIOYCHUSATA, W3BOLUTE M IPEMOPHKUTE, HANPABEHK OT
CseroBHaTa 3apaBHa oprasusanus (1984, 1987, 1993), kakron Ha
nocnefHata paboTHa rpyna o npobneMuTe Ha 3ApaBHUTE epeKTH
Ha EMII BBpxy paboraunute B CAIIL (1993 r.):

1. Mpearudunupane Ha u3ToununuTe Ba EMII c ouenka na
€NEKTPOMAarHATHATA NO34.

2. Pa3paboTBaHe Ha 0e30HacHH TEXHOJIOTHH C HHCKH
CTOHHOCTH Ha H3TbUBAHE.

3. Ch3naBaHe Ha HOBH METOJIH 33 3aIHTHO CKpaHHpaHe u
HamansisaHe cToiHocTuTe Ha EMIL o

4. Paspa0oTBaHe Ha MATEPHATIM C BECOKA €PEKTUBHOCT Ha
3amuTa or EMIL.

5. Co3paBaHe Ha WHOMBHMAYATHH 3allUTHYM CPENCTBA 3a
KOHKPETHH IIPOK3BOICTRA.

6. PaspaboTBaHe Ha CIENHMANTHE METOIY ¥ MATEPUAIH 34
3aIMTa OT yreuku Ha EM. .

7. IIporpamu 3a o6yuenne Ha 3amuraTa o EMIL
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CHPU3SHATEJTHOCT3ATIOMOIITA,KOATO

MU OKA3AXTE

Pobppr T (Dyn"bp naypeaTr Ha Mcnana ~POOBPT A,
Munurer”

MenareT Ha HMeTO Ha PoBBpT A. MHHHKCH Ce NPUChX/Ia
32 ,,3a0eeKUTENHE 1 TBOPHECKK IPUHOCH B IIPENONABAHETO Ha
pusmka“. Komucusara no HarpagurTe Ha AMEpHKaHCKaTa
aconmanua Ha nperofaBaremure mo ¢usuxa (AAIIQ) uma
YEOBOJCTBHETO 12 NPUCHAM Ta3W HArpana Ha npodecop Pobrpr
T. Qymsp ot HeGpackuss yHABEPCUTET L, JIAHRBIH®,

bob6 Ha mpakrtuka ce e pogun ¢usuk. Herosuar Gampa;,
Xapwan Qyaep, € npenofasan KbATE FONMHYE B YHABEPCUTETA
»POJIA® - Mucypn, ot xoiro npes 1957 r. Bo6 monyuasa
Oakanasppckara cu creneH. VI Bo6, u 6amna My, 1 HeroBusT Gpar
- Puuapp (xonexa ,,I'ycrad Amond®) ca cTpymHHUMIN IO MHOTO
Haumey Ha AATIQ, a Taka cbIIO W Ha MHOIO CTYOEHTH u
npenopasaTeny 1o ¢usuka. Te Tpumara obeIHHSBAT CBOUTE

TAJIaHTH 34 HAITMCBAHETO Ha YTICGHI/IK Iio (1)1/13141{3 CTaHal IJ.II/IpOKO .

U3BECTEH MOX uMeTO ,,Dyasp®. .

ITpodecnonanuara xapuepa Ha Bo6 e mouT: TomKoBa
MHOTOCTPaHHA, KONKOTO Ca HEroBHTE mocTuxenmda. Crex
nonmyuapaneTo Ha cremera MS (Master of Science) or
yHuBEpcHTETA B VINTMHOMAC TOM 3aMuHAaBA 1A IPENOaBa ¢dusuxa B
MeTrogucTKOTO AHr TUHCKO BHCIIIE yUyituiie B PaHryyH, OTKBAETO
ce BpbIIa, 3a fa 3amuTH fokTopat B Vimuuoiic. Ilpes nepuopa
1965-1969 r. paborm kato ¢u3mK BBB BoeHHO-MOpcKaTa
U3CNENoBaTelNICKa n1abopaTopusa BbB BammHrToH, a npe3 1969 r.
Ce NPUCHEMUHARA KbM IIPEHOABATENICKHS ChCTaB HA yHUBEPCUTETA
B HeGpacka. Hpes nepropa 1976-77 r. Toit e rocryBam ripodecop
B ,Jlaypanc xon“ u B Kanu¢opumiickus yausepcurer B Bopxin,
anpe3s 1986-88r. - moweTeH roCTyBAII IPETIONABATEN B AKAREMUATA
Ha BOCHHO-BB3ymHuTe crtk Ha CAIIL B Komopamo CripuHre. |

Bob e ceanaten 1 prKOBOAUTEN Ha MHOKECTBO HOBATOPCKH
IIPOEKTH B 0651aCTTa Ha 06PA30BAHUETO, OT KOUTO.IIE CIIOMEHA
camo HAKOMKO. Ot 1975 r. Tolt phROBONY My ITHIMCIMILTHHAPHA

nporpamMa 3a HOBOMNOCTBIIBALIM, OCHOBAHA HA TNPHHIHAIIMTE HA .-

Huaxe (ADAPT). Ilpes meproga 1971 mo 1978 r. Toit ch3pasa
MHIEBH/yalHa CHCTEMa OT HHCTPYKUKHE 110 $usnka, Gasupana Ha
Keneposusa MeTon, u B CHUIOTO Bpeme (1971-1975) e epun ot
PBKOBOIMTENNTE Ha nporpamara ,KomumuecTseHo mormuecko
MHCIEHE M MNpPEIONaBaHeTO HA HayuHw maucuumnuman”. IToHa-
CTOAIIEM TO% € PBKOBONUTEN Ha IIPOEKT 3a Ch3fgasaHe Ha CD-
ROM xoMmoTspHa cucTeMa 3a IPEriONaBaTENHTE TI0 PUIHKA.

Toi € BbBEN MHOTO YYUTENH 110 PU3HKA B KHCTPYKLHOHHUTE
BHJIEO[HCKOBE U € CH3/aJl HIKOH OT TAX: ,,3ara’bUHOTO CPYTBAHE
Ha Mocra Hajg Hapoyc B Takoma“ (1979), ,VayuaBame Ha
,ILBI/DKCHHCTO“ (1982) um ,IlpeBppinaHe Ha CHEPrUATa NpPH
Besrocumnena’ (1983) "To# TOKY-1110 IPUKNIOUM GH3HUHHST IPOEKT
»KIacH4ecKo KUHO®, KOHTO fafe pe3ynTaT noj GpopMara Ha TpH
ByCTPaHHY BAACORKCKA ¢ punmu Ha dusnuHa TeMmaruka. [Ipes
mapT 1986 r. coopen AMepHKRAHCKATa acOUHANHUs 3a BUCIIC
obpasoBanrue Bo6 e eiuH OT ImecTTE IpenOfaBATENH,
ONAUETBOPSBAIIY OyXa HA IHMAEPCTBOTO B NIpodecHsTa -Ipu
NpenoiaBaTeNuTe B AMEPUKAHCKUTe yueOHH 3aBemeHus. Ilpes
1987r.Toll € B IThpBATA NECETKA CHOPE] KITACAIIHATA HA CIACAHHETO
»VIHCailT" 3a Hali-no6pu yHUBEpCHTETCKY npenogasaTeny B CAILL

Bo6 e cyxu Ha AATIQ 0 MHOTO HAYMHH, BKIFOUMTENHO
kaTo npesupent npe3 1980 r. Toit € pepakrop Ha IlenTopa 32
HHCTPYKLMOHHU MaTEPHaIIH ¥ € GUi wWIeH Ha MHOIO KOMUCHH Ha
AATIQ. 3a uanoctau 2aciyrd npes 1986 r. TO# € BKIIOUEH B
CIIMCBKA Ha Hal-3aCNyXUIUTE CIYKUTENN HA ACONMANASATA.

MenansT ,, Muniken® s HauanoTo ce Hapuyae ,Harpapgara
3a ek MUNHKEeH" 4 HEHHUSIT IOy YaTen BUHATY OE1ue IMIHOCT
CbC3a6eNeXUTENHY yMEHNS IPH M3HACSHETO HA JIEKLHH, KAUECTBO,
KOETO HAMIUAT HACTOSI] MEJANUCT CBC CHTYPHOCT IPHTEXABA.
Hue cera xammm PoGspr I'. Qymep nma npepcrasm cposita
JlaypeaTcka JICKIUs 34 IOJyYaBaHETO Ha Memana ,PobmpT A,
Munuker® 3a 1992 r. na Tema: , XurnepMeHaTa ¥ IIPEIOAaBAHETO
Ha QU3KKA, CTHIWIM BhPXY PAMECHETE Ha THTAHTH".

Tomac [, pocuur
Ilpencenaren Ha KOMUCHSTA TIO HATPAATE
13 aBryer 1992 r.
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Jlexuus 1o cnyuyaif NONy4aBaHETO Ha Mepana ,Pobepr
Munuken” 3a 1992 r.:

P

XUIEPMEOVSITA ¥ ITIPEIIOJABAHETO HA
QU3NKA, CTBIININ B'I)PXY PAMEHETE HA
TUTAHTHU
~ Po6bpr I'. Qymsp

Qaxkynrer no ¢u3uka m actpoHomus, Hebpacku
yuusepcurer ,,JInHkbaH, JInakban, Hebpacka 68588-0109

Hedunvipa -ce NOHATHETO ,XHMEPMENHA" H CE OIMCBA
HAaKpaTKO NpOH3XOLBT My. IlpemcraBeHm ca Mopjenu 3a
npernofapaHe Ha QMU3WKA M Ha BBTPEIIHATA MOTHBALMA Ha
obyuyapanure. IlpegnoxeHn ca NMPUMEPHH NPHUJIOXKEHHA Ha
XUTEpMETUITa, 3a Ia Ce YBEIMYY MHTEPEChT ¥ MOTHBALMATA Ha

| CNyLIaTeNHTE P U3yUABAHETO HA QU3UKA.

1. Beeepenne. AKO CH IIOMUCHHM 32 XUIIEPMENUATA U 3a
NPETONaBaHeTO Ha PU3NKA CIHOBPEMEHHO, BE[IHATA CE MOCEIaMe,
e IbPBUTE NPHIIOKECHNS Ha XUIIEPMEIUATA Ca B KIIACHUTE CTAH.
3aroBa a3 Guxkenan Hai-Harpen fa GpOKyCcHpaM HallleTo BHUMAaHHE
EMEHHO BBPXY TOBa, KOETO CTaBa B KJIACHUTE CTaH.

IIpunomueTe CH 32 OCTABMNAA TPaiHU CIIENH B 1aMETTA BH
yueben omuT, KoiTo cTe npuaobuny B TAX. MoxXe O 3a Bac me
O'bJIe [TOTIE3HO [la CH HATIPABHTE KPATKO ONKCAHUE HA CHONTHATA,
CBBP3AHMU C HETO, 3a Ja OLCHUTE PasiIHyHUTE My acrekTH. Tosa
Moxe fna 61e yueben onuT, IpUnobuT OT BAC KaTO CTYAEHTH HITH
KaTo IpErofaBaTeny, win kaTo Habnrofarenu. KoHueHTpupaiite
ce BbpXY TO3H OIHT K CE OIUTaliTe a CH OTTOBOPHUTE Ha BhIIpoca
KOE I'0 € HallpaByJIO [TAMETEH 3a Bac. OnuTaiiTe ce 1a OTTOBOPHTE
U HA HAKOW JOITBJIHHTENHA BhIpoca 3a Hero: KaxBo Hayuuxre?
Knpe e 6uno Tosa? Kora e 6uo? Koii Bu € npenogasan? Kakss
BH, yueOeH IpoIec cTe W3Non3Bamm?

As HanpaBuX IIpoydBaHe Ha OOIIHUTE aclekTH Ha yueOHHA
OITUT, IPHIOOHT OT Pa3MuyHM XOPa U CUMTAH OT TSAX 34 IAMETEH.
Tosa we Geme ,HayuHO“ M3CHEmBAHE, a IIPOCTO MHOIO XOpa
CIIOfENNXA C MEH CBOS COOCTBEH yueOeH OIUT, CRbP3aH C KITACHATE
CTau, ,

Kon ca obmure uepT Ha NaMeTHUS yaefeH ONMT, HATpyIaH
OT HaC B KJIACHUTE cTam? .

A3 CTHTHAX [0 3aKMIOUCHHMETO, Y€ KIIIOYOB EJIEMEHT B
nameTHus yueOeH ONUT Ha MOBEYETO XOpa € TOBa, KOETO a3
HapudaMm ,A-xa“-onutr. ITocmepoBaTenHO MHOrO XOpa MH
paskaspaxa 3a OIHTUTE CH C PA3NIUYHUTE YCTAHOBKH B KIIACHUTE

cTay, KOTaToO BHE3AMHO Ca IIPOyMENH HAKaKBa ued. Toea Moxe
fa e U0 BHE3AMHOTO OLICHABAHE Ha CHIIATA HA BEKTOPHI 3ATIHC
WJIK TPO3PEHHETO, Y€ USIATa CTATHKA CE CHI'bPKA CAMO B HSIKOIIKO
YpaBHEHHA: CyMaTa OT CHJIATE H CyMaTa OT MOMEHTHTE Ja ca
paBHHU Ha HyIna.

3a HAKOHU XOpa PEATTHUSAT OIIUT, IPUIOGHT B KTACHWTE CTAH,
IIpex3BUKBA ,, A-Xa“-ChOHTHE, KOETO HACTBIIBA [T0-K'BCHO, HO ,, A~
Xa“-aCMeKThHT B OIIUTA, CUMTAH OT Pa3IUIHHTE XOPa 32 IaMETCH,
[IPUCHCTBA TOUTH BUHATH.

CregoBaTENHO aKO XUIEPMENMATA TpHGBa Jia HU TOMOTHE
ranpenofapame ¢pu3nKa no-ePeKTHBHO, TO HHE TPSOBA la HACOUUM
HefHaTa CAlla KbM OCHIYPSBAHETO Ha TIOBEUE OIMMT OT THUMA ,,A-
xa“ 33 CIymIaTENUTe B KJIaCHHTE cTam. ToBa € TeMara, BBPXY

KOSITO a3 MCKaM Ja KOHIEHTpHpaM HaUIeTo -BHEMaHue. Kak -

XUIepMeIuaTa MoxXxe fa 6bme usmonspaHa 3a nopobpsiBane Ha
MPENOaBaHETO Ha dusuka?

II. KaxBo e xunepmepus? Xnnepmenmfra uMa m;m*a
ucropus. Banessp Bymm, mupekrop Ha KOMUCHSTA 3a Hayqnu
M3CTIEIBAHYA ¥ Pa3BUTHE, NYOIUKYBa CTATHSTA »Cnopen Hac®
ATIAHTHYCCKUS TONHIIHUK IIpe3 1945 r. B mes Toit npe):(nara
»OBICIIO  YCTPOHCTBO 32 nepCOHanHo MMOJI3BaHE, KOETO
IpercTaBlfBa HEIIO OT THMA HAa MEXaHW3upaHW ¢a#n umu
6ubnuorexa®“. 3abenexere - TOBA € NpPENH OTKPHUBAHETO Ha
tTpansucTopa! ChmecTByBamuTe TOraBa KOMIIOTPH ca
H3IOJI3BAJIE BaKyyMHU JIaMIIF, ITEpPOKAPTH U XapTHEHHM JICHTH.
Bbrpexu ToBa r-H By ce € JOCeTHIT 32 MHOTO OT HEIIaTa, KOUTO
cera ca obukHOBeHM aTpuOyTy Ha CHBPEMEHHUTE IIEPCOHANHH
xoMuioTpu. ToH € NpemmoXHI CKaHHpalll BXOH, BXOJ OT
KJIaBUATypa, 3allaMeTsABaHE B MACUBH, EKPAHU H TUCIIIeH, Obp30
TBPCEHE, [IEPCOHATTHA BPB3KH M BE3MOKHOCTTA 34 JOIBIHHATEIHO
3ai<ynyBaHe Ha pasiMyuHM JOKYMEHTH, H3NANCHH CICUMATIHO 32
To3u BUE ycrpoiicrsa. Camo ue By e BHKIan ONUCaHATE HEIa
KaTO MEXaHIYHY YCTPOHCTRA 1 PUIMOBH ICHTH, 4 3a HAC, [IHEC, Te
Ca M3BECTHM KaTO PA3IM4HY KaueCTBa Ha COPTyepa M xapayepa Ha
NIEPCOHANHUTE KOMIIOTPH. ’

TIouru 20 rogwH¥ HO-KBCHO, IPE3 1962 r., Oernac
Enren6wpt, paborem B CraupgdOpHcKus U3CIeNOBATEICKH
HHCTHTYT, 3a1I04YBA Ch3AABAHETO HATOIAMA CHCTEMA 3@ PA3BABAHE
Ha YOBENIKWA HHTENEKT. Tasy cucTeMa OHila NMpOeKTHpaHa 3a
yBENMHMUaBaHE Ha Bb3MOXKHOCTHTE Ha YOBEKA [ HAMUPA IONXOMSII
TIOIXOJ K'bM CHOXEH IIpoBiIeM, 2 HaTPyNBa HyXHUs My-OIIUT U 12
HaMupa ONTHMAIHOTO peuleHue Ha npobnema. EHren6npr n
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HET ORI TY OB IDYIHIIE CH3LLIONG TOMAME YACT OT KaYeCTBATH Hy

EOMIHOTHPHHTE CHCTCMIL, ROHTO HHC CCTQ CUHTAME 34 OCHORHY,
Herosaa rpynd ou¥I4¢ ROMIMOTLPHATAE MUIIKA KATO BXOIHO
VETPORCTBO, IPHIOAN eICKTPOHHA IOIHA ¥ OCBUIECTRH CHUTC My
07 BPBIKE U BLAIH 33 00padoTka Ha TEKCTOBH JIOKYMEHTHL.

Tepaurnt xunepreker” e speeneH ot Teogop Hencou
apes 1963 1033 03HAYABAHE HA MENHHEHHO HIN HEChIVIICYBAHY
YETOHE B ncane, Tol BH3yaTH3Hpa MHOTOMEDPCH TEKCT CIPEX0Iy
36 HACNEIBAHLS HA TeRCTORMS JOKYMEHT 34 H3YMABAHe Ha AeTaiiny,
HOZVHARAHE HA eQHHHIMA M YT OCHOBHA HHQOPMAIs,
XNHNIEPMEIUATE € PUSHIHPCHIC HA CHCTCMATa XHIEPTEKCT, 34 14
MOAE 41 € BRIOMAT rpadHka, aHIMAIHA H 3BYK.

Jo tvk upe e zabenazaxve 0co0CHO M3NON3BAHC HA
XHACPMETHATA B KITACHATA CTAA, HO TA € BAKHA TCMA 33 JTHCKYCHU
Hil pusiudiHTe KOHQEPEHIHA 33 KOMIIOTBPHO H TPYNOBO
obyucHue.

CHeTenMarTa, 4pes KOSTo XUIepMeIHgTa MOXe [ BIE3IC BhB
duemanmte Rafusery 1 1a0opaTopay, € Beye HAlbAHO [OTOBA.
Turasa CHOTEMR CHBPKA IICPCOHATICH KOMITIOTBD KATO OCHOBHA
gacT. KM KOMIIOTLPA ¢t o0aBeH: THPPOB BUACOMAarHeTOGOH,
HAMET, 106 TBITA CAMO 38 JETCHE ¢ PHIHUECKH HOCHTE KOMITAKT
auck (CD-ROM), naboparopen untepdeiic, codryep 1 xapayep,
34 4 MOTAT g Ce 1papar u3Mepsauus. Mueumara neHa wHa
nopodHa cucrema ¢ okono $3000, no ako mpomeHuTe B
ROMOKTBPHHTE TEXHONOMM 1 codTyepa NMPOABIKAT Che
CEMHUIHNTe TEMIOBE OLI¢ HAKONKO TOZHHH, LEHATA HA Ta3d
CHCTCMA NPH 34BBPIUIBAHCTO HA CCrAlIHUTE MBPBOKYPCHUIM 1Hie
6nae or nopaubka Ha $1000.

OCHOBHIAT BBIPOC, HA KOHTO HUE, IPENOIABATENHTE 110
$usuxa, TpadBA Oa OTTOBOPHM, HE € JANH XHIEPMENUATA €
HCTHHCKO SIBICHHE, WIH He €. [TasapHHTe CHIH B THPrOBCKHS
CEKTOpP HA PA3BUTHTE CTPAHU H HYXKNATa OT MOBEYE H N0-106po
ofyucHHie Ha CIyKUTENHTE B PA3IMUYHATE QUPMHU IUE YTBBPAAT
xunepMeguaTa. OCHOBHMAT BBIPOC 32 HAC € KAK 1d H3MO0I3BaMe
XyrepMenuaTa 34 nnogodpsapane Ha obyueHneTo no ¢u3nka.

HI. Kakso o3nauasa ma npenomasam ¢usuxa? Moeto
paslupane IO TO3H BBIPOC MHOTO €€ IPOMEHH O1aroapenne Ha
OTHTA, KOHTO NPHAOOMX HA CPEIIMTE HAa AMEPHKAHCKATA
acolHsIUs Ha npenogasarenyre no pusuka (AAIIQ). Koraro ce
NPUCHEIUHIX KBM II'bpBaTa aTHA KoHdepernms Ha AATI( npes
1971 r., a3 TOKy-I0 OAX NPUKTIOUMJI C YETEHETO HA TOIAM
JEKNUOHCH Kype 110 o0mia QU3MKa 38 CTYHCHTH MEOMIE U 05X

PHIOUAPOBAH OT HHCKHTE MM HOCTHACHIA Ha it (50 97 Ha
i3t KOHGCPEHIHA CIYHIAX CAMH JoKNaE s Keaeponud veron
(3UTH MePCOHTHATA cucrena 110 uaerpykun, HICH ) sa kostiows
fie 3HAEX HMIIO, @ OT CAMHA JOKTXL MU CC HPOHCHUXY (LR
aaro Hera. KoraTo ce 3uBbpHUX OT KOHGEPEeHIMATA, BKLIIH M
wyakBalme 0AcKUAT Opoll Ha AMEPHKaHCKOTO dHIHICCKD
ciycanue. B Hero oTKpHX cTatuaTa Ha bBew I'puitn 3a
npenofasaneto Ha ¢pusnka no Kexeposms Metox. Tu npomein
MosTanpo¢eCHOHATH Kaprepa 3apunarn! Az ne3abapro HaMepux
B KeepoBHs METO OTFOBOPA HA BCHYKH MOH BBIIPOCH 3 C1aloTO
NPCACTABSHE HA CTYACHTHTE MH. aNOMHAX /13 IPOMEHAM MOHTC
JCKLUH 10 H3HCKBAHMATA HA TO3H METON H HIHECUX CBOS ITLPRI
MCKUHOHCH Kype, OTToBapAul Ha wincksammsita Ha [ICH, koM
kpast Ha 1971 1. Crest yuacTHC B KOHPCPEHIS 11O IPHIOECHUCTO
Ha Kenepopus MeTog B Macauy3eTCKHA TEXHOTOTHUCH HHCTHTYT,
MO-KbCHO ChIaTa FORHHA, 43 MOUYBCTBAX HYMRIATa OT
HeJICKIUOHEH HAuuH 33 cnogensHe Ha wndopmanus 3a [ICH
ch3manox GUIM 32 TO3H MeTol Ha npenomasane 3u Hebpackua
yausepentet ,JInakenn® (HYJI) - Ilepconanyara cucrema of
MHCTPYKUIH - efHa anTtepHatupa”. ToBa cTama Hall-IPOECK-
TupaHiAT QM B uHbopManHouHus eHTsp Ha HVIT 1 myvaue
OT NOPSUIBKA Ha 25 KONHS, KOHTO €€ BBPTAXY HENPEKBLCHATO.

KenepoBHAT METO[ € OCHOBAH HA ACHYCKAHCTO, HC
M3YYABAHCTO HA JAJEHd AMCIMINIHHA € HCWO CTPOrO MHIHBH-
nyanso. Toit € OpHEHTHPAH KBM LOCTHNAHE Hit ONPEHETICHO HHBO,
CTYHEHTBT ce camooydaBa M TCMIOBETE, ¢ KOMTO ¢ BOH
0ByYeHHETO, CE ONPENENIAT HHANBAYATHO. METON®T € H3NHTAH B
KIAaCHATE CTaH, HMa HHUCKa cefecToHHOCT M ¢ edeKTHBEH 34
KJIACOBE ¢ pasinycH Gpoit na odydyapamute. ATINTHPAH € € YCICX
332 MHOTO JHCHHTUIHHHL

M raxa B kpas Ha 1971T. 43 ¢ NOCBETHX Hit IPEIIOABAHCTO
na ¢usuka 1o TICU. Ilpes nponerra Ha 1972 1., TpenofaBaiku
¢u3nKa HA CTYIEHTHTE MEJMIH, a3 DX PenyIMKHpaH OT CAUH
CTYHEHT, KOHTO TOKY-1o §ee NpomafiHal 33 BTOPH IIbT NpH
onur na cu BzeMe manmra. Toit kasa: ,Bue Me u3mamuxre!
BTopusAT TeCT HAMAle HUIO OOWO ¢ MLPBHA!® H H3NETH OT
K7acHarta cras. A3 6ax Brpeiies. Bax npekapan MHOrO 4acoBe B
IucaHe Ha TECTOBE, MBUEHKH Ce [a Hanpaps BCAKA CACIBaild
BEPCHA HA TECTa KONKOTO € BBH3MOKHO IO-PABHOCTONHA HA
npexumuuTe. Kakso HeKame fa Kaxe CTYACHTBT?

Tyk a3 OTKpHUX HELIO, K0eTo 61X B ChCTOAHME Ad HA30Bd
/184 eJHA TOIHHA TTO-K BCHO. ,, A-Xa“-OMUTHT, KOHTOIIPABH NAMCTCH
Hamus yueOeH OMHUT, HOUTH BHHAIH € [IPSAXOKIAH OT APYyT BHIA
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OB, IPCICTHBAABR T HAKAK BB pelyc, IKaKBA 300 aIKa 3¢ HAIlg
MOTLK.

[Touts ropusg HO-KBCHO 43 CTOAX B 3AJ4TA, KBAETO ¢
nposexame cpeua #a AAIIQD n enymax nekunara na enn rocr
2-p JIxon Penpp. Tol ce onuTBaile ga onmuie Kax name;x;.zz;
CBETHT HA CTYIEHT, KOHTO ¥3n07138a TRbpa nornka. M torapa...
«A-xa"! BHEIaNHO CH NPHNOMHHX CTYAECHTA OT NPEH TOIHHA 1
BUAAX HETOBHA BRIPOC B HOBA CBETIHHA - KOHIEHUHATA 34
obmoro passutne, dopmympana or XKau ITuaxe n uurep-
nperupaty ot Podwepr Kapnuc. Oule BeHDbX, KOraTo ce BhpRax
BRBUH, OTKPHX B AMEPHKAHCKOTO GUIHICCKO CIMCAHHE CTATHS,
KOATO JeTaiiiHO pasrnexjalue Hiacute Ha Pebp. To-KhcHo
CBILATA TOTMHA CC NPHCHEIHHIX KbM Kaprnac u corpymuaung, 3a
A4 Ch3IaMeM pabdOTHO CHBCITAHHE N0 TE3H HICH 34 YICHOBETE Ha
AAITID. Matepnamite ot cemunapa ,, [Ipenonapaneto na du3nka
1 PA3BUBAHCTO HA TOTHYECKOTO MHC/IeHe” §51Xa pa3npocTpaneny
33 MOM3IBAHE HA CeKOHOHHUTe cpemu. Kapnac oBobmm MHOro ot
MUTePHATHTE HA palOTHOTO CbBEMIaHHE B O030pHA cTaTus,
nyOnukyBada nupes 1977 r. Heropusat ¢unam ,,Cxemu Ha
GOPMATHOTO NOTHYECKO MUCIICHE CIYZKH KATO OTIIHYHO BH3YATHO
BLEC/ICHIE KM HCTOBHTE paGOTH HK'bM HAMEPEHHETO /14 IOCTaBH
CTYICHTA B UEHTBLPA HA yMeGHUA Hpolec.

Mexnyspemenno 8 HVJI a3 ce3gamox Myntuuuc-
HATUIHHAPHA [IPOrpaMa, OCHOBAHA Ha HIeuTe Ha ITnuxe 3a
ODY4CHIIC HA HOBOTOCTBIBALMTE KolexaHH. Tasu mporpama,
pa3npocTpaneHa KaTo nporpaMa Ha AATI(Q, npoxbixkasa 1 Ko
aHec 1a OBAC SIPOTO HA MoATA GHIOCOPHUS 3a MPEMONABAHE H
ofyuenne. Cera MHOrO OT eleMEHTHTE HA Ta3M dunocodus ca
H3BECTHY KATO KOHCTPYKTHBHCTKO pa3dupane 3a ofyuenuero.

Cnopen ToBa pa3Supane XopaTa NOCTENEHHO MPOMEHAT
CBOHTE CXEMH HA TOTHYECKO MHCIICHE H HATIPCABAT OT E/{HO HUBO
Ha pasoupane xpM cnepsamoTo. IIpomsanaTa e ToBa, B KoeTo
HOBEK AKTHBHO THPCH BPB3KH M HAYMHHM 32 MPEONOJSABAHE HA
[IPOTHBOPEYMATA W 3a BHACAHE HA CBITIACHE MEXKIY GAKTHTE OT
HATPYNaHusa onuT. ToBA € Mpoliec Ha IPOMSsHA, KOHTO IPOBIKABA
1A XiBOT. ToM BB3HMKBA TOTaBa, KOTATO TOBA, KOCTO MHCJ‘IIIM;
€ 3HACM 3d MIPUPONATA, € HCHOCTATHYHO 3a ODSCHABAHE HA
HOBONPUIOOUTHS OMMT, T. €. KOTaTO IO HAKAKBB HAYHH €
BB3HUKHAIIO NPOTHBOpeyHeE. [BIKEMHTE CHl HA 0OyUeHHeTO,
CHOpe] KOHCTPYKTHBHCTKMSA BBALJEH, €4 BAKHOCTTA HA
NPOTHBOPCUHETO U HALIETO BLTPEIUHO XKeTaHUe fa pasbupame
HAC CAMHTE U HAIIETO O0KphKEHME.

CJICHOB&TC!IHO, ITBPBOCTEIICHHA 3a/a4a Ha XUnepMenuaTa

e

npi OGYICHACTO 10 PH3NKA ¢ Ta DIArOnpHATCTHA T3 HPOMUHI
§ MHICTIOBHISE IPOTEC Ha O0YUACMUTE [0 HUMIH, 10 KOHTO TC3H
IPOLECH Cd CBBP3HH CBC 3aKOHHTC Hi ¢nsnxara. Tosu, koeto
HMAME HYKITE 14 HAMPABAM C XHICPMEHATA, € HE Tit HAPABuM
GU3MKATA JIECHA 33 pa30HPaHe, & JOPH HATIPOTHE - 1a 5 HANPRBEM
aeko o0ppkBaia. T1o TO3M HAYHH 337A4ATA HA XHIICPMEIHATY €
J1d OCHI'VPH €IHA BEPOSATHA CHTYAIMs H [IPEAR3BHKATENICTBO KBM
CBHIUIECTBYBAIMSA MHCJIOBCH Mpouec Ha ofyuaemuTte, Ku3aHo
HAKPATKO - [a TH NPOBOKHPA HA MOAXONAO HHBO 34 CHHH
BEPOATEH KOHQIUKT.

B noGaska, 3a 12 HAaUPABUM TAKA, U HAHAT HOIX0T KBM
olyqeHHeTo N0 GUIHKA 1A JOBLE 10 KOHCTPYKTHBCH MUCIOBCH
npoec, HAE TPAOBA [ TO HATIPABAM BLTPCHING MOTHBUpalL. 3a
OCBILECTBABAHETO HA TO3H ACICKT HA MPCHONABAHETO 110 dr3uKa
a3 ocobeno MHOTO pazuuTam Ha padborure ma Tomac Manou. B
Tsx Manon ujeHTHQHIMPA TP OCHOBHH ACHCKTA Ha yuelHus
MpoLec, KOUTO Ch3/IABAT BHTPEIIHA MOTHBAIHMS: BhODPAKCHHETO,
MPeAH3BHKATENCTBOTO | MOOOHHTCTBOTO.

A.BooBpaxennero. BaxeH acek T Ha 00y e HHCTO ¢ TEMAT
wid croxkeTHaTa muHEd, (DU3MIATE W3KOM3BAT MBOIO GanTa3uH,
HATIPHMEP MATCPHAMHH TOUKH, pasruny Oes Tpuene u ap. Ho »
[OBEUETO CIYUaH HalmyTe QAHTAZHA Ca OTCIUHTCIHIE 3d HulliTe
CTY/ICHTH.

Kato npuMep 3a H3NON3BAHETO Hi CHOKCTHA JHHUA 34
MOTHBHDAHE HA CTYIEHTUTE A3 Y44T QU3MKA CH IPHIOMHCTE
MCTOPHYCCKHS Pa3Kas, KOMTO HUC HAMICAXME 3d BHICOXUCKR
~MoctrT Han Hapoye B Takoma®“. Enna wacT ot Briaecoduiva ¢
NPUPYKEHa OT Pa3Ka3a Ha CIHH 4OBEK, KYPHAMICT, KOHTO €
Kapas KONATA CH [0 ChUIMS MOCT TIpe3 TO3H JieH Ha 1940 r.:

,A3 BHAX Kak ympst MocTsT Haj Hapoye B Takoma! 11
camo 1o Boxusita BonA He 3aruHax ¢ Hero! bua cuM 01130 10
CMBPTTA MHOTO ITBTH TIPE3 CBOS KUBOT, HO TOPH H NPH MOHTE
Hail-CTPAIIHH IPEKIBABAHAA He CbM DN 00XBAIIAH OT TAKOBA
UyBCTBO Ha OE3MOMOIIEH YXKAC, KAKTO HA MOCTA TpE3 OHA3H
CyTpHH..."

., Te3u, KouTO cTOsIXa Ha Opera ¥ rIefaxa npeIcMbpTHATA
ArOHHS HA MOCTA, HAMAT 5CHA NPEefICTaBA 32 OrPOMHATA CUJIA Ha
JIONIEEHETO, TIOUYBCTBAHA OT TE3W, KOHTO Ce HAMHPaxa MCXKIy
kynute, Ha Ge30nacHo MACTO, Ha3all, BBPXY IIOMEAAKATa, KBALTO
Ce IUTALIAT TAKCHTE, 43 BHSIX KOJMANCd HA MOCTA ¥ MOATA Majama
s Hapoyc xona. IIpu BcuukuTe yKace, OElCTBHA U KOUIMApH
HAOKONO, a3 CH MICIEX 33 ODACHEHUATA, KONTO e Tpiadsa a
[aBaM Ha JIBIIEPH CH 33 CMBPTTA Ha KY4eTO #, KOETO HE YCIsix fa
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CIIACSL

A3 BAPBAM, Y€ CIOKETBT ChIBLPXKA EMOUMH H anTazms,
KOATO JIOMa/ia MHOLO HA CTYICHTHTE OT Hammre Kypcose. Te
junousar na ce yOexmasar, ue QHUINKATA MMa BPb3Ka ¢
CAC[HCBHUTE CBONTHA OT KMBOTA. OT MOS IVICAHA TOYKA Hue,
IPCnoaBaTeNnnTe M0 (PU3NKA, JOCETa HE cMe OMAH OcoBeHO
HAXO[MHBH TDH CB3[IABAHETO HA TAKHBA QU3MYHH pa3Kasd 3y
YBCIHUABAHCTO HA MOTHBAUMATA Ha CIyLIATETHTE.

Brolpaxennero npasn cucremara or HHCTPYKUUH B HO-
HHTCpeCHa, H110-00pasosatenta. CHIHOTO BLOBPAKCHUE TOMAra
HA CTYICHTUTE 13 NPHIIOXAT CTAPH 3HAHUS K'BM HOBH CHTYAIHH
1 4pc3 TIPOBOKHPAHETO HA ADKH KAPTHHH [OMAra 3a RoGpoTo
3uflaMeTsHBAHe Ha 3HaHWATa. Hue, ¢usuuure, cMe mactiusy,
3AIMOTO pasnonarame ¢ Gorat HaGop OT BH3yanHU KAPTHHM, OT
KOHTO MOXEM 1 H30epeM Hall-HHTEPECHUTE | 1A IH IPE/UIOKEM
Hd CIylaTenure. :

Haripumep, npunoMueTe ¢ BHCOKOCKOPOCTHUA BUREOKTHIT
Ha NaAaHCTO HA KOTKATA 0T AucKa "Maocrpanus na dusnkara”.
Kax kOTKaTta yenabu 1a ce M3BLPTH BHHATH Taka, 9¢ fa [aie
BLPXY KpakaTa cu? Kak MoxKe WIYBCHBT, CKAALT OT Ky/Ia, eaed
HAROJIKO CANTA /10 TIHC BBB BOJATA € IIaBaTa Hanpen?

A3 CMATAM, Y€ TOIH BHA BUICOODPA3H, MHCKYCHHTE 32 T5IX
H BLIMOKHOCTTA 1A 33BECM CTYICHTHTE CH J0 GaceiHA M A TH
XBBPJIMM B HETO LIC HI OCHIYPH HETEPeCt KBM PH3HKATA, KOHTO
O0MKHOBEHO He YCIBBaMe 1a nonydnm. Y HARPAs XHIICPMe JHSTH
HI TIOIBOIABY U IIPCIVIOAHM PA3THYHY HIMIHN GaHTA3HN Ha
PUBTHTHUTC CTYICHTH CIOPE/ TEXHHS HHTEpeC.

B. Ilpeanssukarencrsoro. Burpemmno MOTHBHPAHATA
HHCTPYKUMA NPCACTABIABA NPCHIBUKATEICTBO 32 obyyaemure.
Enua uneTpyKumonsa cpena, cp3mapama NpeIH3BHKATENCTRA,
TIOCTABA UETH, HHETO NOCTHI AHe HE e cHrypHo. {ofpa e Tasu e,
HHETO IOCTHTAHE € OT AUYHO 3HAYCHME. 34 IIOCTHIAHETO HA TE3H
HCTH €& M3MONSBAT YMCHHATA, KONTO Ce MPENOg4BaT Ha
eayuaTenyre. YeeTo TakupA UENH Ce CHIBPKAT B CHUTYyauuure,
KOHCTPYHPAHH OT Hac 34 oByuaemnrte. JobpaTa nen, crien HeHHOTO
HOCIUTQHE, JaBd CAaMOUYBCTBHE Ha 00ydaBAHHSA M TO Kapa fa ce
HYRCTBA CHOCODECH 34 PEIIABAHETO H OILE 10-CTOKHK npotnemu.
A3 TRBPLL, Ue XHICPMEANATA HI OCHTYPsIBA UYAECHHU Bh3MOKHH
[OAXOIN 38 OCHIYPABAHETO HA BHTPEIIHA MOTHBALMA 3a

H3NBIHCHHCTO HA HHCTDYRIIHTE,

XHHCPMEMHS]'I‘H HH R4BA BB3MOQIKHOCT Oa OCUrypHM
MHOQIKCCTBO OT nenq ¢ pasiiyna TPYIHOCT, ¢ MHOIO HHBa |
H30HPACMH 110 CHAYYACH HAMHH,

Hize MOKEM 14 H3I0M3BAME XHICPMCTHATI, 31 A3 CKPHEM
sdopyatms. [ToUTH HIKOR OT LTS 32 0TyueHIe, 5;;1:':4;; ?}izlif)
Hit KOMIIOTBPHH CHCTEMHE, HC CHOMCHU HIUO 30 CHATA Hi
KOMITIOTBPA, KOTATO HAKAKBA HEGOPMAIMs TPAORR Ji Ce CEpiE.
Hie He MOXeM 12 CKpueM HHIGO B enia Kuura, Ho HL‘" u.
CTPAXYBUiiTe, 3aUI0TO CTYACHTHTE H 083 TOBR HE IR YLTAT, Bfi»‘ﬁ'ptiti!
ug IHAAT, Y€ OTTOBOPHTE Ha BBIPOCHTE Ci BLTPE, dKO YOBEK iH
HOTBPCH. -

[IpenojasaTelaT MOXC 4 HACTPOM €IHMa "p(“‘puf\.m,fii
XHICPMCIHATA TdK4d, Y€ /14 HE TIOKA3BA Hi CTYILCHTHTE Hy'zié.l;ldm
uM HHPOPMALHS, KO TC HC 3HAAT JIOCTATBMHO, 33 14 ux“y{
nonckar. He e 11 HoTaifHOCTTA Ha NPUPOLATA eTHA "”;:)C'{“?””’ X L
IIPHYHHHN, KOUTO €4 HH NPHKOBATH KbM Pu3HKari’ (,,exr% 1{1;}
MOKEM JId OpPraHu3MpaMe MHOTO BL3MOKHOCTH 33 HAKAKBA
H3HEHANa U ,A-Xa" 32 HALIMTE CTYIEHTH Upes HINOA3BUHETO HA
XHTICPMEJTHATA. ”

- EOHO MOJXOZAINO MPEeNH3BUKATENCTEO KBM npeno-
HABATENIHTE € CH3HABAHETO HA NPHBIEKATCIHOCT HA (bxxzz;xxgz;jgx,
331OTO TOBA € CBBP3AHO ChC CAMOYBAKEHUCTO HA CTYICHTHTE.
MHOTO BAXHO 32 HAC ¢ 72 HAIIPABUM TaKa, Y€ B KPas HA Kypca
CAMOUYBCTBHETO HA CTYICHTHTE Ja ¢ H0-Zofpo, OTKONKOTO B
pavanoTo. YecTo dyBaM HCTOPHMH KAKTO OT H3NNTHTC xj
HHIYCTPHATA, TAKA H OT €KETOAHUTE YCTHH vu:xr'mm u
YHHBCPCHTETA, KOMTO IOKA3BAT KOIKO zxenpesm?ixm" c
cryentuTe. ToBa ¢ HeRenaH edekT OT HAUIATA ne;;xix:»}x'* KATO
npenopasatean. Hamure cTyieHTH Tpa0Ba 1a ce HyBCTBAT 11‘0-
CHMIIHH M JI2 MMAT 0-70o0p0o caMOYyBCTBHE, KOraTo suuhpxx,fxsair
Kypcosere 1O gu3uKa. EOuH OT HAYHHATE 34 nocmrauerg H'L'i
TA3H e € 1A [IPOBOKUPAME CTYAEHTHTE 2 HIIOM3BAT (1)113141‘: an
KOT'aTO MHCJIAT 32 ChOUTHATA OT CXKCHEBHHUA KHBOT, 12 KAKCM
- IJIEJAT CBCTE3AHHE FO CIOPTHA TMMHUCTHKE, :(ax'm wsa c
HITIOCTPUPAHO B IHCKA , VI3yuaBaHe Ha IBHKCHHETO™. Pam‘vitcn.xfn"'c
EIIUH OIHT Ha MPECKOK, Kafgbp N0 Kagsp, npe3 1/30 ot cu.yrmutl
1 ofcheTe NONMOKCHAETO Ha HEHTBPA HA MACHTE HA THMBACTHKA

(M Kagbp.
w Bc?ﬂlo&ﬁfﬂcmowo. YoBEIUIKUTE ChUIECTRA €A JIIOOONATHH
nio npupoga. Ensa yueGna 3anada Tpsabea 1a OCHIYpH 'c)rr‘juma{xnz
HUBO Ha HHGOPMAIHOHHA CIOXKHOCT 33 HAC KATO oﬁyqaaarm: 32 }z:o
Ce MOUyBCTBAME NPHBICHEHH OT HesL. AKO 33a4aTa € npeyf:unft °
npocra, rybum uurepec. Ta Tpabea na e umeﬂansam;im
fIarofapHa, HO HE HANBIIHO Hepaspemmma. JIIBOIHUTCTBOTC i
YOBCHIKMTE ChHIIECTBA MOXe Ha ObJe BB3DYACHO KakTo upe3
CETHMBHH, TAKA | UPE3 TO3HABATEIHY CTHMYJTH. Xunepmgnugm c
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ROMOHBAIGBITA OT 3BYK M H30DPAAKCHHC HH MO3BOIARL iy
FSIITIBUMG B0 T Bia crivys. Hanpasep nonnraitoe kakeo
CTAB ¢ BUIOCHTIGIHCTRL, KOATO BHAJLY, YC BPATATR HA ABTOMODH T4
Pt Hed BHE3UIHO C¢ OTBAPA, KAKTO € HIKOCTPHPEHO HA IUCK
« Tparicdopmatmy e eHCPrusTa IPH BEAOCHNIETA”,

Xunepseansara TpadBa Ja Iaj1e cavMo TONKOBa HHGOpMaLy,

¢ 3 HATIPABH ChLECCTBYBAIHTE 3HAHHS HA CIIYLIATCIIS] HEITBITHAH,
HeChIBPARATe H Aopl Oegnn. Torasa eCTeCTBEHOTO YOBCHIKD
AOBOIITCTEO BOMArd Ha 0DYUACMHTE a4 ce MOTHBHPAT H I
HUYHAT NOBEYL,

Mozke Ga naii-nobpoTo nputoxenne Ha ngeute Ha Kupnac
i Mo, KoeTo CbM OCBIIECTBABAM, € SJHH NPOCKT, 10 KOITO
padotexse suemuo ¢ Heitsun Yuna, Jelis 1 a3 cb3magoxme crek
OT ,XMICPKAPTH®, KOHTO CHEYeIH HaUHOHATHOTO CBLCTC3dHue
-Cyneprapra® 3a Hali-nolpo H3MOA3BAHE HA CHCTEMATA
LXuepkapra® B cdepata Ha BHcHieTo ofpazoanne. Hue ce
QUATAXME JT& NPCCH3AIEM 3AKOHA 33 3aNa3BaHe Ha HMIIVIICA B
eauH Brjeopaskas, Tol ce Hapuya ,BunoseH nnu HeBuHEH®. B
HETO CTYACHTHT @ HOKAHEH Xa CC ABH B ChJa KaTO TEXHHUECKH
EKCHePT N0 IeNo 34 asroMabmna karacrpoda. CTYIEHTBT MoXe
AA PUSHHTECBRICTCMITE M 14 IOMTYSH HHGOPMAIH OT THOBUTCICKH
Bijcosame wa cvduruero. Cheg ToBa TOH ce siBsIBA B ChIA
TpAOBA I3 OTTOBAPH My BBLIPOCHTE HA dJBOKATHTE. YPOKDLT
H3IOM3BA IBBRABOCTTA Ha cHcTeMara , Xumepkapra“, 3a ma
OPeRIOA Hi CTYACHTA aHAMAIHA, PA3KA3N H MHOTO ONUHHA 33
pascnenBase Ha MHIUICHTR. A3 H3NOA3BaX TO3H pa3kas Karo
AOMutlHa padora: ,Hanumere JOKIaR 3a NponsiuecTBReTo."

EnHo Ipyro npHioKeHue Ha XHIEPMEIHSTA € CBLP3aHO ¢
m3nonssaseTo Ha CD-ROM... Ypes Tasu TexHonorus Hue e
HMAMe JOCTBI 10 roseMi 0asd OT IaHHH 3a CIICHUAIH3NPAHA
HHGOPMALHA, KOATO Ie BKIIOUBAT KAKTO TEKCT, TaKa ¥ 3BYK, 4
CbIo ¥ Byeonsobpaxkenus. Exna CD-ROM 1e ocuryp 3a Hac
H 32 HAaUMTE CTYACHTH BBPXY HammTe GHOpa W B HalIMTE
1aBOPATOPHHE OTPOMEHU KONHYECTBA OT PU3UYHA UHPOPMATIHS.

IlonacrosiuleM NOArOTBAME COHA CHEHHATHIHDPAHA,
$uziana CD-ROM.

Tasn namer we cbabpxa 0k010 50 000 CTpaHUIM TERCTOBA
du3nuna nnopMais (eKBHBATEHT Ha 50 KHHTH), BRIIOUATETHO
puarpazvm u rpadguky. CD-ROM e usnonssa mporpamuo
00e3NeYaBAHe 3a THPCCHE I COPTHPAHE, KOSTO IIie HH MO3BOMH 4
OTKPHEM H rnogpeauMm xeobxogumata v uudopmauns. Hue e
ObICM B CHCTOAHME [a BKIIOUBAME, CBHKPALIABAME M CMECBAMe
HHGOPMALAS OT Hali-PA3NTHYHN U3TOUHUMIM I IO TO3H HAYHH [a

CBIABAME HALIH COOCTBEHY JOKYMEHTH. FIHe eMe B Huttu10mo Ha
TU3HTIPOICE, HO BCUE PA3IIOIATAME C ITLPBATH BEPCHA HA IPOIYRTA,
PU3NPOCTPAHCHA 34 YACTHYHH H3NMHTAHUA B Kpua Ha 1992 r. Ta
BRAIOUBA: CrIpaBoyHa HHGOpMauusa (ekpusancHt Ha 10 Kuuru)
Kato (QHU3HUHH KOHCTAHTH, MATEMATHUYECKH QYHKUHH,
nepHOHYHATA TAONHIA, JAHHH 32 XHMHUYHH CHCMEHTH R
cpenHeHw; Ornorpaguyuna uHGOPManHs (CKBUBWIEHT Ha 3 KHUI i)
30 w3BecTHHTE GU3MI; HHPOPMAUHA 34 HPOQECHOHAIHATE
OPr4HU3ANHAH, 32 H3LATCNCTBATA, 33 QHPMUTC - TOCTABUHILI HA
ANApATYPA 1 TEXHHTE KaTAN03H; y4eOHHUM 0 pu3HKa (27 KHIIH)
OT OCMH KJIaC IO BHCIIUTE YUMIMILA; HCHHI CTUTHH IO PHINKA;
PBKOBOACTBA; THCMa M Oudauorpadust; JekuuuTe Ha Munukes.

KaTto 3akmoueHue UCKaM JIa KaKa, 4 XHIepMeHsiTa Cbe
CHTIYPHOCT 1€ HH TMO3BOJMH A& NOROOPHM NPCHOJABRHCTO TIO
(H3NKA, AKO A HIMON3BAME 33 NOOLIPABAHE HA AKTHBHHTE HUYHHY
112 00y4CHHUE; Pa3BHBAHE HA B3HMHOCT H CHTPYIHHAYCCTBO MCK Y
CTYHEHTHTE; OChUIECTBABAHE HA NOAXOMALIA 00pATHA BPEIKA; It
ONTHMH3HPAME BPEMETO 32 3JA4HTE; Ja OTFOBOPHM Hit BHCOKUTC
H3UCKBAHHSA U 12 NOXOOPHM CaMOUyBCTBHETO H CTYACHTHTE; 14
VBUKABAME H3SIBCHUTC M TANAHTIHBHTE; [ OKypaxaBame
KOHTAKTHTE MEZK/IY CTYACHTH H NPEHORaBaTeIH.

Hemno niopeue, a3 BapBaM, 1e, paboTeAKH 3aeHO, MOKEM
[la CTBIMM BBPXY paMeHeTe Ha rurawTi. Hue Momem upes
XHMIEPMEHSTA 14 OCBINECTBHM HieuTe Ha Banepwp by, [briaac
Enrentupr i Teomop Hencon, 3a fa MOraT HallkTe CTYICHTH A4
CTAHAT CHIPHYACTHI KbM 3AKOHHTE Ha PU3UKATA, APKO OCBETCHH
ot Mcak Hioton, [Ixeitmc Maxcyen, AnGepr Afinma¥in i 1p. Hue
MOKEM 13 06oraTHM MPENofaBaHeTo 1o Gpusuka ¢ BB3TEJHTE Ha
Poospr Kapnac u Kan Ilnaxe, KakTO H C HIEHTC Hi Tomac
MasioH 3a BBTPEIIHO MOTHBHPALINTC HHCTPYKIHH.

3aeqHo, upe3 XUIEPMERHATA, MOKEM 13 OCHLIECTBHM CAHA
HECKPOMHA MedTa... BCEKH CTYNIEHT, OT BCEKH KYPC 10 QH3HKa, 1a
3apbpiuBa 0OYUEHHETO CH C HAPACTBAL HHTEPEC M HAPACTBALIO
CaMOYyBCTBHE,

Brarogaprocty. ITo cBOS MBT, OT HAYANOTO Ha MOCTO
crepBaHe J0 NONy4aBaHeTo Ha Memana ,P. Mumuken®, a3 cbM
pafoTun no nosede OT 35 00pa30BaTE/HU MPOCKTA, 33CAHO C
oxono 200 Konery 1o npodecus.

ToBa, KOETO MHCHIH, Ye 3HaM Cera, ro AbIXa HA TAX.
Bnaronapa! '

Tom XVII
1995 rosuHa
Kunxka 1/51
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KOHIENIMATA 3A CPEJJHOTO OBPA3OBAHIE -
HOTJED OTBBTPE

o, Tromvun BauguueB

CVY ,Kin. Oxpupcku®

Kaxk ce numaT xonuenmun?

Ot ToTanurapHoTO GE3BpEMHUE UMAME CEPUO3HU PE3EPBH
OTHOCHO BCAKAKXBH BULOBE KOHIIEIIINY, KOUTO IPBMKO 00€eaBaT
fa NOCTaBAT HEIaTa Ha HOBHM PEJICH W [la peamusupart mobpu
HAMEPEHHS, C KOUTO - KAKTO TBhPH TOTOBOPKATA - UM OCTIal
ITBTAT KBM a7a. 3a [AaCTUE MHOI'O OT TE3H KOHIEIINY OCTaHaxa
camo Ha KHura. JIpyTH - KaTo Tas3u 3a yueGHo-npodecHonanuuTe
KOMIIIEKCH B [IOCIIENHNTE FONHUHE Ha TUMHA3HATA - CE IPOBaluXa
KaTO HeePEKTHBHE, KATO 3aBIIIKOXa MACa JUbPXKABHHU CPEACTEA K
3ary0eHo BpeMe 3a MIIafHTe XOpa, NOoNydaBamy Ipodecus, 1o
KOATO HAMAT HaMmepenue fa paborar. HopaTa mroHOMMYECKa
cHTyauusi, B KOATO ce Okasa boarapus, ofaue e mOCTATBYHO
CepHo3eH IOBOM [a €& IPEOCMUCIH pOJsaTa Ha OBIrapckoTo
YUHUIHILE B H3MEHUINUTE Ce 0BIIeCTBEHN YCIOBHA. TOBA ce Halara
Ha#-ManKo 3apagy HEOOXONMMOCTTA CPEHOTO. 00pa3oBaHue y
HAC/I4 CE PABHSBA BEYE 10 EBPOIICHCKHTE TCHIEHIIUH H CTPYKTYPH.
Taxa ye HOBO BHXK[aHe, CTPATErUs (MIIM KOHUEIIMS - aKO CTE
CBHKHAJIK C TepPMHHA) 32 yurnumeTo Ha XXI Bek TpaOBa [a uma,

33 [1a 3HACM [{ANH OTHBAME HATpPEN, WIK TErIUM OOpaTHO (Wil

BCTPaHH).
Hassipro Takasa e 6una moTuBupoBkaTa Ha MHO, xorarto

v OTHPaBHIIOKaHa KbM AxageMAYHISI CHBET La A3rOTBY KOHIICTIN M

33 CpeHOTO 00pa3oBaHHE, KATO MBPBO CE 3a€ME C OCHOBHHUTE
npobneMH B Hesl, a HO-KbCHO OBIAT PasBHTH IVICOUINATA KaK
TpABBa 12 H3rIekKna O6YIEHHETO IO OTIENHUTE HPEAMETH, B T. .
u 110 $u3uKa. B yHuBEepCHTETCKATA KOMUCHS HMaX Bh3MOXKHOCT
M2 y4acTBaM 1 a3 ¥ B CPEIaTa Ha M. ieKeMBpu 1993 . IIPECTABIXME
B MHO yHmBEpCHTETCKMS NPOEKT, 3acsArall caMmo ObmmTe
TIONIOXEHUSI HA KOHUENUUsATa. Benpocure Ha NIpemMeTHOTO
obyueHMe II1e ce pasTIeKIAT HA MO-K'bCEH €Tall ¥ TaM KONEKTHE
oT Cpro3a Ha GU3MIATE Le 3AIUTH IIO3ULHUTE Ha dusnxata.
IIpoexTwToTuse B MHO 1 cien fo6aBku 1 TpaHchOpMAaiy,
32 KOHTO NETHMAaTa ChCTABUTENM OT YHMBEPCHTETa HeE 0Osxa
M3BECTEHH (4 KAKTO CE OKA3a - M HECHINIACHH C HAKOH OT TSX),
Geme myGmukyBas 3a OGCHXNAHE B MEJArOTHMYECKUS IeUaT. 3a
MeH JMuHO Gemre u3HeHana, 1e B 6p. 4/1994 r. Ha crr. ,, Vumnuime®
IIPOEKTRT € JIOMECTEH 3aETHO ChbC ,,ChCTaB Ha rpynaTa’, paboTuna
TI0 HETO, B KOWTO B [IBIIBI CIUCEHK Ca TIOCOUYEHH MMEHA, C KOUTO
VHHUBEPCHTETCKATa Tpyrna He € mMana KOHTakTH. Taka ue

pa3pa60TeHaTa KOHLENNIHS HE € KOJICKTUBEH IIPOEKT, a CTPyllaHa

' KOMOMIALYS OT ULCH, H3KA3aHY OT PA3NUYHH XOPA U NPUKAUCHH

pOM3BOMHO KBM IPOCKTA. IenTa Ba TA3W MaHWITYTIANUA € MHO
[a IPEXBBPIE OTTOBOPHOCTTA 38 HENOCTATBUMTE HA TPOEKTA
pppxy CoQRIICKHUS YHUBEPCATET, YAUTO PEACTABHTENH NAf0Xa
ocHopHEa MaTtepHan. Tpsabea ma ce UMa MPEABH CBIIO, He
oBCHKIAHAATA HA TIPOEKTA M NPEAJIOKEHHMATA KBM HEro ILE
uoBemT [0 HOBH HM3MEHEHWS, KOMTO LIE CE OTHanedar oime
[OBeYE OT ITHPBOHAYAIHKS 3aMUCHI HA YHHBEPCHTETCKUTE MY
CBCTABHTENH. 3aT0BA € BO6pe 1a ce IPUNOMHSIT OCHOBHUTE UICH,
10 KOUTO QU3UIKTE CBINO 61xa MOTIIA 2 B3eMaT OTHOLICHHE.

Kou ca oBIIUTE [TONOKEHUS B IIPOEKTa?

KomnnenuusiTa 3a cpefHOTO 06pasoBaHue e NPEfCTaBEHA B
HAKOJIKO pasfena, IbPBUAT OT KOUTO H3SICHABA NPUYMHHUTE 32
HaeXalTuTe IPOMEHH ¥ OYaKBarKA eexT OT Tax. B Tpomas
KAHIETapCKU CTUII € IOCOUEHA BPH3KAaTa MEXK/Y HAaCTHIAIATE ¥
Hac OBIECTBEHO-TIONMTUYECKH H3MEHEHNA M HEOOXOMUMOCTTa
oT 06pazoBaTeIHy MPoMeHH. HOBUAT MOMEHT TYK € ODUCHTALIUATA
Ha 06PA30BAHAETO KbM YOBEIIKATA THIHOCT, & HE KBM CYOeKTa,
pasrNexpaH [OCETa KAaTO 4acT OT OGIIECTBOTO. 3aroBa H
oBy4eHneTo. ce pasfels Ha [IBE - 3AXBIKATEIHO (OCHTYPABAIIO
06pa3oBaTeNeH MHHHMYM 32 BCEKH) H AHQEPEROUPAHO
(OTroBapsIL0 Ha MHAMBUAYATHHTE KHTEPECH HA nuynocTTa). To3H
TIOIXOJ CBHILIECTBYBAIIE K OCEra, HO TOTANATADHATA AbPXKABa
Hajiaraige TOMUHAIMATA HA 33[IbIXKUTEIIHATA IIOIrOTOBKA, THU
KATO TS HaBalie Bb3MOKHOCTH 32 YHIPUKAIMS ¥ BH3[HTaHAE HA
yEIPOPMEHO MHCTIEHE 10, HACONOTMUECKA NIPUIHHH.

Mexny ouaksaHuTe eEKTH OT IPOMEHUTE 3aCiyKaBaT
BHEMAHTE ITO-TOMSIMATA TIPOTBIDKATENHOCT (Mo 9-M Krnac) Ha
3ATBIIKATENHOTO 06pasosanue. Ts ce Haara 0T HEOOXOMMOCTTa
MITA[ATE XOpa J{a HMAT [O-IKpoKa ofira Kyarypa B Gbreimoro
MHJTYCTPHUAIHO 06IIECTBO, 32 Aa GBaT BH3NPHEMUNBA KBM HOBUTC
METOJA ¥ TEXHONIOTHH Ha IPOM3BOACTBO. Vinu ¢ JpyTH JyMH -
YTPIIHUAT CBAT ILIE M3KCKBA MO-BUCOKA KfaHH(anall‘fIﬂ u pipyr
MAHTAATET, PA3/IMYCH OT TO3M Ha ,4yKa M ,CbpHa-, C KOUTO
cMATAXMeE A HACTUTHEM ¥ M3IpEBapiM CTPaHWTE, USIpajiin
CBOs TIpocrepuTeT Ha 0asaTa Ha CHBPEMEHHO IPOU3BOACTBO,
MOJIEPHO CEJCKO CTOMAHCTBO I .BHCOKH TEXHONOIHH. To3u

MaHTaJUTET WIC TIOYHE Ja CC Tpaju | B 6’bJII‘apCKOT0 CPCJIHO.

YUATIAIIE.

Kou ca yenure Ha CPeTHOTO obpasosanue?

BropusT pasfen OT KOHIEIIIATA e TIOCBETEH Ha LEIATE HA
ofpasoBanueTo. B mmeTo Ha CTapa TIEfAroruyecKa IamIia Te3n

Tom XVIII
1995 roausa
Kuuxxa 1/51
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HE Ce PUISCIAT Hu IIOGWIHYN, HUUHOHANTHE H KOHKPET-
novnepaiasiis FsGpossancto my cbabpxa nodpe noswars
GUPMYIHPOBEM - OT BL3PAKIAHC HAa HAIUOHATHHS ayxt nmo
~PUIBHTHC Ha coOCODHOCTH 33 CLTPYAHHMUYECTBO H TPYNoBa
aeitoet”. TIpuBAT BUEYATICHHE M HAKOH NPETCHUHO3HH
HUNBHOCTH B CTAp CTHID H3FPAKIAHE HA BEPCH KpHTepHil 3a
OUCHKY M CaMOOUEHKA®, ,OCHTYPSIBAHC HA BB3MOKHOCTH 34
ICPMAHEHTHY KBAMNGHKAINS M NPeKBaTHOHKAUMA® H T. 1.
ABTOPCTBOTO Ha Te31 GOPMYTUPOBKH TPAOBA Ia Ce THPCH MERIY
CHC3H HCATOrHYCCKH CPEH, KOUTO , HUINO HOBO HE.Ca HAYUUIH
H HHIO CTapo He ca 3alpasund”. CTPaHHO € TOBA YIOPHTO
NPHABPAUHC KBM NEAArOrvYecKuTe WabloHu OT XOpa, KOUTO
3HUAT HANPHMCP, Y€ AMEPHKAHCKOTO yunnmumie dopmynupa
ObIemnTe C1 LeH ACHO M KOHKPETHO - GIHA OT TAX € A4 Obie
yUHIHUE §e3 HapROTHIH. BhIrapekard negarornyecka MuChI
OPeANOUNTA B COyHas Ji BLPBH IO YTBIOKAHMTE ITHTHLNG HA
ofinure GOPMYITHPOBKH, KITLCTPEHY C UYAIINH, Ta VUHTENUTE
4 CH KAKAT (KAKTO TRLDIU CAHA NONCKA HOTOBOPK), Ue , TOBA
CAMBAPHTIPHEA3KA". KOAKOTO 10 T. Hap. KOHKPC THH ONEpATHBHH
ICH, KOHTO 3aCArAT NPEIMCTHATA NOArOTOBKA Ha Nogpac-
TBALWTC, TE HE €A 0feKT By NPOCKTA M €€ HALABAM 14 (baaT
puspaboTeHs 0T QUIMIN, MATCMATHIM U JIpYTH OpPeIMETHH
CHCHHWIHCTH ¢ HCHOTY M KOHKPETHOCT, KOATO I BbpUIH paboTa,

Haxaksi ocHosu npuBmim e novnsa obpasosareanara
HU CcHeTeMa?

B tperust pasien, nockeren Ha OCHOBHHTE NPHHUMNE Ha
00PABOBATETHATA CHCTEMA, C¢ NOTUEPTARA OOIOTOCTHIHOCTTA
Ha 0DPA30BAHHETO IO BCCKH OT NOZPACTBALIITE, HCIABHCHMO OT
HO7, pacd, peTUrHo3Ha uiad couansa rpyna, Mo 16-rommuna
BB3PACT 00PA30BAHAETO wWIe bie BCeoBINO, 3aXbIAKHTENHO |
OesrnaTro. To we 3anoysa ot 7 roguun (pu Xxenmanue - ¥ 0T 6).
KbM 3HaHMATA M yMCHHEATA Ha yueHHIUTe [0 9-H Kjac me ce
NPEAABABAT COMHHH JIBPKABHY M3HCKBaHMA, a oT 10-H 1o 12-n
KNAC H3UCKBAHHATA e ObAaT AndepeHnpann cropes BUa Ha
YUHIHIIETO. 33 CHAKANCHHC H B TO3M Pasfe] HMa Ge3cMUCIeHH
H3pasH. _

Kaxk m3rnexna Mogenst va yunmimero na XXI pek?

MonennT Ha 00pasoBaTeNHATA HH CHCTEMA, H3TOMKCH B
HCTBBPTH pu3ges, Moxe OH 3aCyxaBa Hali-TONAMO BHHMAHHe,
TLH KATO 1Ie ONpefenst KOHKPeTHO oGMHKa Ha Onarapckoro
yunawe npes XXI ek, OGpa3oBaHHeTo e 34110482 Owe o
ACTCRATA PASHHA, KOATO 00XBAINa JenaTa OT 3- K0 6-rOmMINHA

BBL3pacT. ITo uucro HKOHOMWHECKH HPHYHUHU (BHCOKHTC

POAHTEICKH TAKCH) Ta3u GopMa 3acera 3anuiapd. CLUMECKOTO
VIJTHILE 3ATT0UBA C HAUANIHA 4-TOMUIIHA CTCICH, B KOATO 1He HMA
1 cBOGOIHO (OT yUEHHKE, OT pojuTens?) H3dupacMa NOArOTOBKA.
J130upaeMOCTTa TNPOABIXKABA ¥ B NO-TOPHATE KJIAaCOBE 10
3apLPLIBYHE HA OCHOBHO 0Opa3osanue B 9-u knac. Cnex yero ce
NpelBIZKIAT TPHTOMHIIHU NPOQHIKPAHA THMHA3HH € YYRI0-
£3HKOBO, XyMAHUTAPHO WM MaTEMaTHYeCKO (o-gobpe - Apupono-
MATeMATHYCCKO!) HANpaBlieHue, KakTO H HpodecHOHAIHH
ranvHasu 1 ysmnma, Hle uma u opodsrmpanu yuuanima Ha
HAIHOHAIHO PaBHHUILE C TIpHeM OT 5-H, 6-H umu 7-u knac. Taka
TPATMIHOHHHTE 32 HAIIATA CTPAHA CHUTHH YYHIMIIE 1HE CE
3ana3AT ¥ B ObJemie, KaTo Haf-BEPOATHO € B JI0CCTANIHHTE
,ODHKHOBCHU THMHA3KH /14 Ce IIOABAT NPOGUAHPAHY NAPATICTKH
(manpuMep OH3HKO-MATEMATUYECKH), B KOHTO BUCOKO-
KBATHQUIHPAHH YUHTEIH fa BOAAT 06yqeHueTo Ha nofspass ¢
KOHKYpC YYCHHIM. 3HAUHTENHO NO-CBBKABA CTABA B CHCTEMATA
oT NpodeCHOHANHY YUUTHILE, Thil KATO NPEABAPHTEIHO € ACHO,

-ye HE MAJIKO YUEHHIM TPYAHO GHxa yerems 1o 9-1 Kiac B OCHOBHOTO

VUHIHINE TPM CTPUKTHO CHa3BaHe Ha o0pasoBaTCNHUTE
w3ncKkBaHusa, Taka fenata ¢ HUCKA YCICBAEMOCT IME TIOJIYYAT
npodecHoHanHa NOAroTOBKA ciief ofyueHne oT 1 10 3 roguH B
npodecroranyo yuwnune. Hosara Mpexa ot npodeCHOHATHH
yumnia obaue 1ie ce Cb3faBa 0asHO, Thi KaTO [HEC ¢ TRhLpIE
HEONPEeOCIeHO THPCEHETO Ha paboTHA PBHKA ¢ KOHKpETHa
kpamuduranus. CTpyBa MM Ce, Y€ M TyK c¢ podyBd Ha CTapy
WAMIHA 33 M3rpakKIaHe Ha MpoQEeCHOHATHH YUHIHLIE CHopex
persoHanHy (HE)TOTPeGHOCTH NpH JHICATa Ha MOOUIHOCT Ha
paboTHaTa chna W T. H. BuxpaHuAta 3a npodecHOHaTHOTO
ofipasoBasue ,,0T BpeMe OHO" CE IMPCHACAT MEXaHWYHO IIpH
»1a3apHa peanusanus’,

Koii ocurypssa cpensoTo oOpasosanue?

HopMaTHBHOTO H PECYPCHOTO OCHTYPSIBAHE HA ,, YIHIIHIIETO

Ha OBIeimeTo™ ce pasryexka B HETHS pasfes Ha KOHUENIHUATA. B.

Hes HaMHpa MsCTO HEATA 3a CMElUANeH 3aKOH 3a npode-
croHANHOTO 06pa3opanue. [To Moe MHEHHE TAKBB HE € HEOOXOMHMM
H MOXE Jia Cé 3aMeHH ¢ nox3akoHoB akT Ha MHO ¢ yuactuero Ha
MUHMCTEpPCTBA M BEJOMCTB4, MMAUll OTHOMMEHHE KBM
npodecuoHaNHaTa MOArOTOBKA M peanusamud. B KagposoTo
OCHTYpsIBAHE € 3aT0KEH IPABUIIHATA TCHACHIHA BCHUKH yIUTEIH
1a GppaT ¢ Bucine 06pa3oBaHye, KATO MOTAT 1a IIPATEXKABAT CAHA
or GbmewuTe O6pa3’OBATENHO-KBATHGUKANMOHHN CTENEHH
(6akanapbp, MarucTsp Bax Hokrop). [pensuxaa ce yuacTHe B
KBAMHGUKAIHOHHY GOPMH, OEHKA HA YIHTEICKATE MOCTHREHMA

Tom XVIH
1993 romna
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s Crpasnm ci 0bide HOPMATHBHETE CTBIKA Ha caMoTo MHO
3 AUBAHC Hit YIATEACKA HPUBOCHOCOOHOCT - 9Pe3 3aROHONIPOCKT,
ROHTO CHABPAR YUCOeH I1aH (1) CBC 33T LIIRHTENCH MHHEMYM OT
fefarorHaeckn kypeope. da ce HaosgBaMe, e TOBA IOPUIHUCCKD
HCAUPDAZYMCHHE HAMA T3 HH BBPHC KbM BPEMETO, KOTATO BUCHIH
HAPTHIHE CTPYKTYPH ONpeieiaxa MO CBUIMS HAUMH KdKBH
HICONOMMHCCKE JMCHHITTHHE K ¢ K4KDB XOPapHyM [1a e H3y4aBaT
HLE BCHYEHR BHCINM YYuIHa!

B ewnun passien ce onpenens 1 GHHAHCHPRHETO HA CPEAHOTO
COPUIOBAHIE - ¢ JIOMMHHDUIIO ABPKABHO VYACTHE, HO H
BHIMORHOCT 30 I1aTeHn odpasopaTenyu wyonyru®. Hesasuenmo
Y€ OCHOBHETC YUHAHILHA NPUXOIH BIBAT OT IBbPKaBHU DIOKET,
VHIIHUIETO (e Pa3snogara no-csodogHo (1aHo taka Obae ¥ Ha
UPARTHRA!) ¢be COOCTBCHUTE CH PHHAHCOBH CPE/ICTBA.

Ko opraansupa o yopasnssa?

Musuereperso - yUHAKIER - THPEKTOP ~ NCAUrOrHHECKH
CBBET ¢ CIMHAT OT BUPHAHTHTC 31 VIIDABACHHE HA CPeAHOTO
abipasosanue. Tol ¢ na npumuna , Bor - BHCOKO, Hap - 1a1¢K0™,
BBB BTOPHA BAPHAHT CC HAMECBAT M TCPITOPHIHITC YIPABICHIs
HL OUPREOBAICTO ¢ AO0PE HOFHATHTE CH YUPABICHICCKHE GYHKUMHE.
Tusu arrepuaTHB M CMICBI JOKOAKOTO HPCACTOAT IPOMCHE
B CTPYRYYPATY HA IBPRABHOTO VHPABJICHHC H € CCTECTBEHO
HPOCBCTHHTC CTPYRTYPH 13 ChOTRCTCTBAT HR HOBHTE PErHOHAIHH
obpasysauna. O1 Apyra cTpasa, 00pa30BAHHCTO € KOHCEPBATHBHA
CHOTCMit M UTHICATA Hi CTalHIHOCT B HCTOBATH OPTAHM3AHSA 1Ue
BPEAH HOCTOAHHO KARTO Hit Y4COHO-BB3NUTATEIHIA TPONEC, TAKA
HHY B30HMOOTHOIICHIA TA MEALY YHWIHILETO M IhpKasarta. Koii
e CICAH HANPHMED 34 U3IBJIHCHHETO HA ABPKABHUTE
O0PA30BUTEAHH H3UCKBAHUS ,II0 MecTa“, ako THICBAT
TCPUTOPHWIHA YIPABJICHCKR cTpykTypu? WM pganu muk Tesn
AIMHHHCTPATHBHY 1O JEHHOCT CTPYKTYPH HAMA O4 €€ HAMECBAT
HCKOMIIETEHTHO B HAKOM “HCTO 00pa30BaTENHH NpobaeMu Ha
MECTHHTE YUHIHIA? B KOHUENUMATA Ce TOBOPH 34 ,,FaPaHTHPAHO
BIaMMOICHCTBHE™ MEK/Y PA3THYHUTE YIPABICHUCCKU OPraHy 1
YUHIHIIETO, HO NPAKTHUCCKUTE TPYIHOCTH ca J00pe HO3HATH H
HE cd OT Buepa. Taka ye MpeopHEeHTAUHATA ,,0T KOHTPOX Ha
dopmuTe M MeTOIUTE Ha pabOTA” B YUHIHIIE KBM "KOHTPON Ha
Pe3YATATHTE OT IeHHOCTTA" € TIPABUIIHA, CTHI'A Ja HE OCTAHE CaMo
B chepaTa HA TOOPHTE OKENAHUA.

B nponpasgena 3a yueOHa JOKYMEHTANHS HOBOCT
OPCICTABMABAT TAKE HAPCUCHHTE ALPXKABHH 00pazoBaTenHy
H3MCKBAHUA, KOMTO OTIEKABAT BEUYC BTOPA FONHHA B
yekmemreraTa Ha MHO. Mexnay 14x ca u Te3n no Qusmka.

JlmncaTa HA TAKHBA H3HCKBAHUS B HPONDIIKCHME HAa TOJHHE
AMIH NPOLECa Hi ODYYEHHE OT PEANHM KPHTCPHH, JOBCie 10
URGAALMA TPH YHCHIUECKHTE ONCHKH H HCPCATHA YCIICBACMOCT,
KOWTO, OT CBOsI CTpaHa, pedeKTHpaxa BLPXY MOTHBAUNATA Hd
vycHHIMTE 34 OBJafsfBaHe Ha 3HaHuata. MHO orcreng npex
bamn‘encxara aKuus cpelly BbBEKAAHC Ha Te3H H3HCKBAHHA B
fIpAaKTHKATa upe3 3a[bIKHTEANN H3IUZH NPY 3aBbPIIBAHE Ha
QCHOBHO M CPEIHO 00Pa30BaHKE, TAKA YC CHIIECCTBYBAT CCPHOIHK
OrACeHHs OAnNM Te Iie BIsA3aT HAKora B pefiersue. Owe no-
CHMHHTENHO € OLEHKHTE OT NPHIaraHeTO HA TCIH M3HCKBAHHA
KbM A0HTYPHEHTHTE 12 CTAHAT , [IPEAITIOCTABKY 34 YHHBEPCHTETCKH
npueM”, Thil KATO IPUEMAHETO MM KATO 234 [IPH KAHTHIATCTRAHE
3ABUCH OT BOJIATA HA ABTOHOMHHTE BUCIIH YUHITHINA.

B TO31 KpaTbK KpUTHUCH (i CAMOKPHTHUECH!) nperiel; Ha
4acT OT OCHOBHHTE TONOKEHHA B KOHUEIIIITA 33 CPEIHOTO
oBGpazobaHue GeIle NOCTABEH aKUCHT CAMO Ht 0COGEHHTE MOMEHTH
B npoekTa. Te naBaT OCHOBAHKE 33 BLIPOCA:

Kbre € MCTOTO Ha PH3UKATA B KOHUENUHsTA?

3amoTo PM3MKATA BCHIIHOCT S HAMA, Thil KaTO O0YICHHETO
no TO3W npeaMmeT TpaOBA A4 CC CBBLPKC € TAKA HAPCUCHUTE
ONepaTHBHE UEnH Ha o0pazosanueTo. Camo OT Hac, Pu3MIHMTE,
e 32BHCH AT LIC W3BOIOBAME 33 HEd JOCTOHHO MACTO KaTo
HeoBXOIIM eeMEHT 0T 00I|Ta KYJITYPa Ha MIagis YOBCK, KaTO
COMHIHA OCHOBA 3a TPOGECHOHANIHA peanu3aups B 0O0IACTTa Ha
TeXHUKATA, KATO METOJ 32 MUCJCHE - JOCTATBYHO YHHBEPCAJICH U
ctporo joruved. Cpio3bT Ha QH3HUMTE CUMTA TOBA 34
THPBOCTETICHHA CBOS 3212494, KOATO LIE Peanu3upa ¢ IOMOIITa Ha
BCHUKH 3aMHTEpPECOBaHH OT OBACILETO HA HAINATA HAYKa.
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3A HOVEBATA OT VHEHETO*

Juep Kamanon, npodecop mo §aiauka H MAQTCMATHEL B
Hik e CKIGT VHEBEPCHTET, TCOPCTHR B 00IaCTTa Hit PH3NKATA Ha
ROHICH3HPUHLTE MaTepHs

Fmax macs kg OM MOIIO Malko da ce nogolpu
elipasupasreTs Ho puaky. Ta He O¢ HHTO OPHTHHATHA, HUTO
ABJIOOKE, HO MUHCIeX, ug 0 Onaa nozessa. Hpeanoxux, xorato
BUUKH OT HaC HOKA HPOIDAACHHE Ha QHHAHCHPAHCTO HA HAYUHHA
CHOIPOUKY, W OIHIIE KAKBO ¢ PAsBHTHETO HU XODATA, HATO
pafiora ¢ Onaa GUHAHCHPING B DAMKETC HA 3aBLPUIRINTE €TaIm
Ha HpoeRTa. CAPYTH AYMH, 34€QHO € HMCHATA Ha CLTPYIHMIUTE,
3 €C NOCOUBY H MCCTOPADOTATA HM CJ101 34BBPLIBAHE HA IPOCKTA,

Crojemax nICATA CU Ha ¢HA BeUepst, KATO MOAMEPTaX, ue
TA I BOMOTHE Ha YejIePuTHITE KOMHCHE 13 ONCHABAT 110-100pe
HAIPABCHUTE NPEOKCHMA 30 CRII0YBaHe Ha gorosopu. Hakon
VUHIHING TBBPOAT, H¢ HMAT M3KIIOUYHTCIHO R00PH pesynTary
TIpH PeATHIMPAHE HA TUTOMIUTE CH Ha TPYIO0BHA nasap. Moxe by
HAKOM LIC PA3TICHN TC3H TRBPACHHAA, 32 12 HACOYH BJIATaHCTO Ha
TAPH B TE3H MCCTR, KOHTO ¢4 J0KA3a0H ¢PCKTHBHOCTTA CH NpH
IOATOTOBKY HA CTYICHTH, aCHUpanTd ¥ Muany yaeHu. ZKena Mu
H3PUsH ChMHCHHC, M¢ TUKbB Hoaxoa me Obae mo0bp, ako ce
oTHECE KhM camMis Med. [poanono®u, ue ako HACTBIM HCKAHATA
OT MUH HPOMAHA, CODCTBCHOTY MA PHHAHCHPANE ¢/Ba JIH e ce
MOAHOBH. Td HATH HAKOH OT MOHTC MITaJu OMBLIH CHTPVIAHMIK
HOAYHHNY ZOCTA HeODHYWHHE padOTHH MECTA CIe NPUKITIOUBAHE
Hd JIOTOBODHTE CH [PU MEH: equd B 0aHKa, OPYr - B SNOHCKa
NPAaBHTEICTBeHA Jlabopatopus, B OONHHMLA, B NPOrpaMa 3a
PU3BHTHE Ha ATOMHATA CHEPIHA, B CTPAHH OT TPETHA CBAT, TPETH
- B QIMHHHCTPAlUATA HA CHBETCKM YHHBepcuTeT. B nefic-
TBHTCNHOCT TOZAMA 4acT OT XopaTa, paGOTUNH C MeH, Beue ca
ROCTABCTPAHH OT TEMATA HA NIPEIUITHATE HY HaYHHE H3CTIeIBAHUA.
Kax Gux Moren na onens coSCTBEHHTE CM TOCTHXEHMS KaTo
HacTaBHUK? KOt 0T peaynraTute Ha AeiiHOCTTa CH BHX TOCOMH
KATO yenex ¥ KOif KaTO NPOBWI Ha NporpaMara 3a ofyueHue no
¢$uzmka?

Crneasawr mMOBOA Ja MHCIAS MO TO3M BBOpOC Oemre
IOCCIUECHHCTO MU B KOeKa Ha XaBbpdopy, €IHO YyIeCHO MACTO
CBC CCPHO3HH CTYACHTH M 0CODEHO R00pa H3CIeI0BATENCKA
nporpama, paspabotena 3a tax. Jlxepn Consd, MoaT goMakus,
M MIOKA34 CIHCBK HA NpodecHuTe, KONTO MOTaT Aa HOJAydaT
00y4aBaHHTE B OCHOBHO Hanpan/cHue n3uka. Jlekap, agpoxar,

*B opuruxan saraaewero Ha cratusta ¢ GREATS. - B. mp.

R —

MHAYCTPHWICH MATHAT... BCHYKH HPOPECHH MO CABHICTO, KATo
¢aMo ManpK Opoil ca mpaxo cbp3ann ¢ dusuxata. Tpabsu u
TO3H HOAX0M fa ce OPoH 3a HEYCIIeX Ha NporpaMata 3a ofyuenue
no ¢usuxa? ‘

JiMaM onpeieeHO MHEHHE 34 HENHTE Ha 0BYYCHHETO 1o
¢u3HKa U ro nogAbpKam cumHo. (Hynere ce! Yypere ce!l) Mucns,
ye Hife, H3UUUTE, HMAME MHOLO Ja NPEVIOKEM Hi OCTAHATIATE
XOpad, KOMTO MCKAT Ad ca go0pe oOpaszosann. OOyueHHeTO 1O
$usmKa 00NAroNETENCTBA CTYIEHTHTE [0 CHEIHAA HATHH.

(Du3uxata HU yuu, 4e 3a 1a HAMEPHM OTFOBOPHTE, TpAdBA
TpABHIHO Aa popMmynupame npobremure. B Haurata 00.1a0T MM
pA3THKA MEAKMY PABWIHO H HENPABHIHO. [ TIABHHAT CTPEMEX Ha
sesiko o6yucrie TpabBa xa ObNe yCBOABAHETO HA TOBY, FIC MCTHHATA
He € OTHOCHTENHa. (YMHEAT CTYICHT OCBIHAER, Ye PA3THYHETO
MeZ Ty BSPHO H IOIPEILHO MOXKE [ja ce IPUara ! B IPYTH CTPaHy
0T KHMBOTA.)

(Dn3ukaTa HE qaBa HAKOM CXBAILAHMA, KOUTO TpsilBa ja
fboaT 4acT OT MO3HAHHETO Ha BCEKH oOpa30BAH YOBEK.
HMayuaBalixy QpH3HKa, HAE HAYYABAME, YE ECTECTBEHHTE ChOUTHA
ce IOABABAT CHOOPa3HO NPHPORHUTE 3AROHH H Ue MHOTO CTPAHU
OT 'Te3M 32KOHM €4 JOCTDIIHH 33 YOBEUIKHMA HHTeNcKT. Yopex
pa3bupa, 4e pa3BuTHETO HA BeenenaTa uiaM Ha 3eMATH, HIM HA
MApdCTO TPAHHT € Pe3yATAT OT NPHPOEHHUTE 3aKOHH. KaTo
eCTECTBECHO CIIEICTBYE 3aII0YBa Ja pa3bupa, ue X0paTa Chiuo ¢
YacT OT NPHPOJATA H Ca NPEAMET Hit HECAHMTE 3aKOHH.

Hayuauero Ha BceoOmy 3aK0OH € NbPBUAT M Hal-BAXCH
YPOK, @ H3Yy4YaBaHETO Ha JafeH Halop OT YaCTHH HEroBH
NPOSIBJICHAS € BTOPOCTENEHHO 3aHUMAHNE.

A olue NO-BaXKHa OT BceKH Habop oT $akTH € OCHOBHATA
THKAH HA HAyKaTa ¢ TJIaBHATA CH KOMIIOHEHTA - MIOOOMATCTBOTO
KBM OKONIHHs CBAT. Bsipara, ue npobnemure Morar ga Obmar
H3onupann 1 pasbpany. BaxXHOCTTA HA YCIIENHATE TIPENCKa3aH A,
WM pmsBONCKATa BAXHOCT Ha HeycnemHwre. Jisommpaneto Ha
npobeMHTE ¥ NPeAKA3aHHETO €A OCHOBOMOIAraliuTe KaMbHU
Ha IsNaTa Hayka, pa3bupa ce ¥ Ha 10-rosMaTa 4acT OT CMICTEHAS
YOBEIKU OTUT, KOUTO CE OABSABAT B HAK-UHCT BUI BHB QH3UKATA.
{CvorBeTHo, cnaboerra Ha ¢puamMkata KaTo 06pasoOTATENHO
CPENCTRO €, Ye HaIuTe MpobaeMH €a TAKA H3UHCTERN, Ue naojimo
npecrapaT fa ObaAT YaCT OT GBPKOTHATA Ha TOBEHETO KUTEHCKH
3anyeTeny BpApocy. ) B 1o6aBka, CTYIEHTHTE 110 PH3MKA HAyuaBaT
TEXHUKH ¥ MeToxu, Ha Hall-OCHOBHO HHBO $H3MUCCKUTE METOIH
CE CBCTOAT OT H3ONHPAHE Ha NPOONEMHTE, H3rPAXKAAHE HA MOJCTIH
(uecTo MaTeMaTHUYECKH ), TEHYKIKA Ha PE3YITATATE OT MOZIENA B
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waxso o ofelerre. CryacHTnT CHITD HAVUURG BaKHOCTTA B H
HO-CTE T CpUTEC TR O PATOPHE H KOMIUBOTBPHL TCXHIKY,
METCMATHUHI G

Hakpud CTVICHTBT 3a00uB2 J1a BHAIZA U pasbHpa
BIUIMOCBBBUHOCTTE i IO3HAHNETO, Mrzukara ¢ kpacuso i
CAOKHD HHTLICKTYAIHO TBODEHHC © HPeNIeTeHH BLTPCINHM
BPLIKH MEEIV OTICTHHTE CH HMaCTiL

Tuxa ue - KR B 00PA30BIHEC HOKAME /1 OPriaHHIHPIME
33 e crvaenti? Kakpo OMXMC HOKaaH T aa ornecar?
Huwnge? Jlovera az doxyenpax o0CBEAIAHCTO CH BLPXY
odyaetireTo HacryaeHTHTe. Cera me BChiA TOBA 32 ACTIMPAHTHTC.

ACHHPUHTET TpAdBa JIa HAYUHA JOCTATLUHO, 38 18 MOKE J1a
HaMCPH DBPBOHWUMIHE padoTa, B KOATO J3 H3MOI3Bd YMCHHSITA H
SHAHHSTA, NPRAoBHTH 00 BpeMe Ha scrmpasTypara e, Toreveto
CTVACHTH H3NOM3BAT HIPAKO TOBA, KOETO € HAYUHIIK, 34 H30IIHpaue
Ha IpobaeMITe, MOIOITHPaHeTO, 0500EHIETO i MOKE OH HAKOH
TeXHUKH (Hait-seye ynorpebaTa HA KOMIOTPH), 4 He
CHEURATHINPAHATA HHQOPMANA, TPOM3THUYAINY OT KOHKPCTHATA
acrIpaaTeRa TeMa, KakBato H Ja e Td, CTHIG Zd ¢ H3IBIHEHA
BHPHO, € PIMAaBanl OunT B ODYYEHHETO, B KOHTO QCHHPUHTLT
OPRITard VMECHUATA B IO3HAHMATA CH 33 PEIUBAHE Ha PCUiICH
npeiaeM B JOIPHHACH 30 PUIBHABIHETO H PasiIMpPABAHETO HA
HAKOA OOJIICT OT YOBCWIKOTO nozHapue. Korato Tory-mo
SALHTIVINTE CC ACHHPAHTH H3IA3AT Ha TpyAosary Oopea, Te
TpadBd ga ci o0VIeHH JOCTRTHYHO WIHPOKO B IbIDOKO, 3a Ja
MOTAT [ e IPEeBKIIOYBAT OT eHa 00IACcT Ha Kapuepa B pyra,
KOETO ce 04aKBa 0T Tsx. Hue, yHuBepcUTETCKATE X0pa, TPADBA Jit
cMe JIOBOMHH, 4KO HALHTE CTYACHTH Ca HAYUHIH TOCTATBYHO, 34
14 3aM109HAaT KApHEepaTd CH B 001acTTa Ha MATEPHATO3HAHUETO,
T4 NPOABIIKAT, [a peueM, ¢ AaHATH3 Ha PUHAHCOBHS 11asap, cien
KOETO 14 OTHJIAT B YIPABICHHETO WK B HAYKaT4. BCeKH cTynenT
Tpa0Bd a OYAKBA ¥ ja € IOIFOTBEH 3a €IHA WIH [BE INIaBHU
IIPOMEHH 110 BPEMC Ha KapHepaTa cu. Yuutenurte Tpabba fa ca
NOBOMHH HAQ BRUIAT CBOUTE OMBINM YYEHUNH KAK NBIHOUEHHO
H3M0N3BAT MHTENEKTd CH B €HTYCHasupada paboTta ¢ peanHa
croiisocT. ObpaTHo, TpAGBA 13 CMe pa30yapOBAHH OT CBOI CTYIEHT,
KOITO 0e3mI0aHO cIefBa NpaBONHHEHA KapHepa B MOCOKA C
HAMAITFR 410 TPHAOKHMOCT H H3UE3BALO MAJIKA Bb3BPBILIAEMOCT.

MHOro cTymeHTH clegBaT NpaBa JIHHHA, MalKo ca
I'BBKABHTE. ACIHPAHTCKOTO HH obyueHue TpsaOBa 1a OKypaxasa
nocjeHnTe U 1a o0e3kypaxana rbpsute. Beexku cTyient Tpadsa
Ja Mony4yH RBIMOXKHOCTTA Ja BHOM npoOneMa B I'bIHATA MY
USNOCT, OT H30JMPAHETO My 10 HeroBoTo obobmenue. Ilpes

[II0TO TOBA BPEME ACTTHPAHTDHT U PBROBOJKRTCIAT MY TPAOBA 14
¢ca YCTPEMCHH KBM [BCTE HAM-BAKHI UCITH: HAYHUBUHC HA
HIPABH/IHATE NOCTAHOBKH 33 [TONy4aBane Ha POJYKTHBHO NLPBO
paGOTHO MACTO M HAYYABAHE KAK [[d CC UM, YC YUBCK J1a NPOMEHS,
KOTATO € HyZAHO, o0nacTiTe, B KouTo pabotu. ([Ipodecopute we
OTKpHSAT, UE H T€ CE HYKAAAT OT TOBA YMEHHE. )

Taka B aCTIHPAHTCKOTO OOYUEHHE e TPAGBA J1d CC OTKAKTCM
o1 TACHOTO npodecHoHamHo o0yueHHe ¥ & ce CTPEMHM KBM
rBBK4BOCT M 1IHpo4nHa. CHOTBETHO, HY CTYACHTCKO HMBO, M¢
TpAOBA MOYTH 72 COPEM [@ MHCIHM 34 ODYYCHMCTO HY
npodecnoranny Grsuip. BmecTo ToBa TpAOEA 1A C€ OMUTAMC 1d
pa3paboTHM TUTaH (NPOrpama), KOATO PAIBUBE XOPd C PA3YMHO
IIMPOKA [AMd OT BBH3MOKHOCTH W HHTEPECH KBM OPHTHHWIHE,
CTPYBALLM CH, KYATYPHOIHAYMMH Y&CTH HA HAIINTE TPAAMIUE BbE
¢usuxata. He TpaOBa 1a LENMM H3YHdBAHETO HA IANATY ¢u3uka,
4 MO HA HAM-IPEICTABUTENHNATE H YaCTH, TuKa Y€ CTYACHTHT Ad
BUJIM KAK Ts, a ¥ Hie, paboTuM. KOHKPETHATA HacT, KOATO 1WE ¢C
H3yHAaBa, 3ABHCH OT PECYPCHTE HA CHOTBETHHA yHIBepenTeT. Tasn
yacT TPAGBA 1 BKIIOYBA 3HAYUTEICH MATEPHAN OT , IPHIOKHITE"
obmacTy: acTpodH3UKY, reoPHIUKR, MATCPHATOIHAHME - TakA UE
CTYREHTHT Aa BH/IM KaK HACUTE B3AHMOICHCTBAT C PCATHUA CBAT.
II[1pOKOU3IION3BAEMUTE TEXHMKH TPADBA 1A CC OBIAIABAT IIOBCHL
TIONYJNAPHA U PA3BHTH 3d MEPCOHANHH KOMINOTPH METOM, 110-
MasIko a0CTPAKTHA MATEMATHKY; [IOBEYE M3TPAKAAHE HA MOJICTH,
NO-MAJKO KBAHTOBE MEXAHHKA.

B cTyAeHTCKOTO o0ydeHHe Hamarta ues Tpabsa ja Owie
M3rpaX[aHe Ha XOpa, OLEHABALIH Bb3MOKHOCTUTE Ha HayKaTd;
KOWTO MOTAT fa pa3fepat npofieMuTe Ha BCeoOIOTO 3aTOMAHE
HTH TbK CHMHHTC/IHATA CTOMHOCT Ha acTponoruara. Harmmre
nenu TpAbBa [ia ca He TACHO MPOQECHOHATHH, TAKA ME 33 YCIeXa
Ha 0BYUYEHHETO ChC CHIYPHOCT He TPADBa fa cechw 1o 6pos Ha
NpOTbIKABALKTE acTiitpanTypa o dpusuka. ITo-ckopo TpabBa 1a
nTame 3a 6pOs CTYACHTH, KOHTO IPOXBIIKABAT CIMH IPOIYKTHBEH
JUBOT, HE3ABUCHMO OT ITOJIETO Ha NEHHOCT.

Taxa ye crey KATO Pa3MHUCIHX, 43 CbM I0CTA IACT/IHB, HE
HaimTe OMBIIM CTYACHTH H30HPAT TONKOBA PA3NUYHI KAPHUCPH.
ToRa 3HAYH, YE MOBEYETO CA HAYUHMIIH H PAIBUIH CIOCOOHOCTT
MO3BKBT UM [ OTKpHBa cMuCeHH npoGnemu. Ho unrratensit 6n
MOT"BJ1 13 TIOMHTA KAKBO 0G0 MMa € BCHYKO HATIHCAHO 3ArTIABUCTO
Ha TasyW cratuA. CmuchrbT € cnepHuar. ITo BpeMe Ha Hak-
UBETYLMA IEPHOJI Ha BPHTAHCKATA HMIIEPHS HERHATE o01HecTBEe N
CIYXHATEU Ca IIOTy4aBald YUCTO KIACHYCCKO obpa3oBaHHE.
Greats GHI0 HA3BAHMETO HA TA3M UACT OT TOBA IO-CKOPO 3a0aBHO,

4 CgerpT...
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OTKOJIKOTO ITOJIE3HO 06pa3oBaHie, KOATO BCE IIaK BhpIienapaboTa.
(Cera Greats ce Hapuya 3aKTIOYHTEIHUAT U3NUT 0 GHIOCOPHS
u ncropust B Oxcdopackus yrupepeuret, Aurawst, - B. mp.) Hue

CE HY2KTaeM OT OTKPHBAHE Ha MOXOALIOTO, BEPIICLIO paGOTa
oByducHUE B HAIIE BpEME.,

IMybnukaumsra e or Physics Today, April 1994,

Ipesoy Ana ITpoiixoBa
(Dnsmqecxn dakynreT, CV ,,Cs. Ki. Oxpn;(cxn

IIPI/IJIO)K]%HME HA EJTEKTPOMATHUTHHUITIOJIETA
3A BB3JEUCTBUE B SEMEJIEJIUETO

Cr. H. ¢.kbu Becenuna Vinuesa - HUMIIA , H. ITymkapos®

EnexTpOMarHUTHUTE IOJIETA CE ABSBAT €AHH PH3UUECKH
daxTop, Npunaran 3a HYXKIATE Ha HICIENOBaTeICKaTa pafora U
IpakTHKa B 3€MENENHETO. YCNOPENHO ¢ MHOroGpoiHuTE
arpOTEXHIYECKY OIIMTH CE BONH IITAPOKa HAYYHOM3CIIENOBATENICKA
paboTa no H3ACHSIBAHE Ha (YHNAMEHTANHHUTE MEXAHM3MH HA
pgeficTpue Ha €NCKTPOMATHUTHHTE TOJETA BBLPXY OMOIOrHUHH
o6exTu. [IIHpOKUAT CIEKTHP Ha ACHCTBHE HA E1IEKTPOMATHHUTHUTE
nonera (nasepHd, HOHM3HPAIIH JTHYEHMS], MArHHTHO MOJE,
eTICKTPUYHO TIONE, BCUUKY JWATIA30HH HA ONTHYHOTO JbYCHHE)
TIO3BOJIABA [a CE M3BBPINAT INPOYyYBAHHA B HIMPOK Mamalb c
PA3JHMYHY CHCTEMHM HA TPETHPAHE BBPXy DHONOrHYHW ODEKTH.
Hwue e ce cnpeM Imo-AeTainHo Ha AeHCTBHETO HM BhPXY PACTEHUS
¥ MUKpPOOPTaHU3MH.

Ie#icTBHETO HA €JIEKTPOMAarHUTHOTO NBHUYEHHE BBPXY
pacTenus ¥ MEKPOOPTaHU3MHU CE PasnpeNens B pasiHuHuTe My
M ATIa30HY 0 CIEIHNA HAUVH!

- CRPBXABIITUTE ENCKTPOMATHATHH BBIIHY CE H3MON3BAT 32

npepcenToena o6paforka Ha ceMcHa, BOJa, 3a MOYMCTBAHE H -

copTupaHe Ha ceMeHa, 0De33apassBaHe Ha OpaHXKepuiiHa II04Ba,
CTHMYyNHUpaHe Ha MEKPOOPTaHK3MHE (HPOXIM ¥ Ap. ), GaK TEPOLHIHO
IercTBrE U IP.;

- eNMEKTPOMATHATHH BBJIHE, OT PafHO-AHana3ona (AbIry,

CpefHM ¥ KBCH) CE M3MON3BAT 32 YHWIOXABaHE HA IIEBEIIH,
CyIIIEHE Ha CeMEHa H IIJOHOBE, CTEPUNU3AMUA Ha IOYBH,
cTUMyanys Ha GHOIOrHYHY 0bexTy, B T. 4. U r'phu;

- YATpaKbCUTE ENEKTPOMATHUTHHY (Pajio-) BhIHA HaMUpaTt
IpuaoKeHue 3a npefcentoena o6paboTka Ha CEMEHA; CIIELHATIHO
ce m3y4aBa IeHCTBUETO MM M OTBETHATA pEaKIliA Ha pacTUTCIHATA
ThKAaH;

- UHQPAYEPBEHOTO JTHUCHAE HAMHPA NPUTIOXEHUC TIPH
M3CJICIBAaHE HA TOIUIMHHOTO MYy HCHCTBME, CYMIEHE, PA3Nu+iHU
KaJIOpUMETPUYHHA CCH30PH;

- BULMMOTO TThbueHMe - M3ydaBa ce (OTOOHONOrUYHOTO
meiicTBHE BbB BCHYKHUTE MYy PaSHOBUTHOCTH;

- yITPABHOJIETOBOTO TBUEHHUE - 06€33apassaBaHE, My'rau;m,
Pa3PYIIHTENHO KEHCTBUE;

- PEHTIEHOBO JIbUeHHE - 00e33apassBaHe, MyTalluH,
CTHMYIHPAHE Ha CEMEHA;

- raMa-TpucHue - ofeszapassgBaiio B CTUMYyJIHpAIIo
melicTBue, MyTalHuu;
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- KOCMHUYECKH JIBYH - H3YYaBAT CE HAa CHBTHHIW,
IOBBPXHOCTTA Ha 3eMsATa, B OKEaHa.

Tpsabpa cienmanto na ce oTOeneKY, Ue ENEKTPOMATHUTHHTE
TPETHPAHKA Ca EKOOTHYECKH IT0-4UCTa M 6E30TIaHA TEXHOIOr S
B CPABHEHHE C XMMHUICCKHUTE H OUONOTMYECKHUTE BB3MCHCTRHS pu
TBPCEHE Ha CTHMYNHpaL epexT. TAXHOTO AEHCTBYE IO ChIeCTRO
NIPEACTaBNsABA CHEPIHUHO 3apeXMaHe Ha KIETKATa, KOETO ce
NpOsBsIBA TNaBHO B MHTeH3HQuUUIUpaHe meTaboimama Ha
pacTeHuaTa Wik MEKpooprarusmute. [To-ronemu nosu, HanpuMep
0TTaMa-Ib4eHAC, UIMAT HOTHCKAMIO AEHCTBHE, KOETO CE H3ON3B4
32 0BIrbUBaHE Ha XpaHy - JTyK, KapTodu U Ap. IpH HpesuMyBaHe.
T'onemu mo3wm or ToBa TpucHME ce U3NOM3BAT 32 obesszapasspane
Ha ceMeHa, MO4YBa, MUKPOOPTaHH3MHU. B 3aBHCHMOCT OT
TIOCTaBEHHUTE NEIH ¥ 3a1a9d 3a obe33apa3ssiBaHe Ha BOA U OT
MHKPOOPraHH3MH CE U3TION3EA CHIIIO YATPABHONETOBOTO IbUEHMUE,
HuckonuTensusso obnnypane ¢ YITPABHONETOBY JAMIIH BBPXY
PacCTeHus CIIOMara 3a HJKOM GIaronpHATCTBAINE GHOXMMHYHE
TIPOMEHH B KPaiHuSA IIPOAYKT - moGuBa.

IIpuHnunHO BB3EEHACTBUETO HA €JICKTPOMAarHUTHOTO
JBUCHAC BLPXY PACTUTENHH OOEKTH M MHKPOOPTaHHW3MH €
MIOKa32HO Ha ¢ur. 1.

00eKTH M MHKPOOPTaHW3MM

e¢(EeKT BHPXy pACTHTEIHHN

h03a, JIpyenue

=
=
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Yacrta A oT Tasm Kpmsa XapakTepusupa edekra Ha
CTAMynanus, yacTra b - notuckaunero, B - chanasane Ha MyTanum,
a Touka I' - neranen edexr,

Tesu enepruiiuu IpoMenH HA KTETHYHOTO HABO B pacrenust
H MUKDOOPIaHM3MH, KAKTO CE Ka3a II0-TOPE, 3acATaT OCHOBHO
merabomuama um. Te He ca CBBP3AHN ChC ChIIABAHETO HA BpENHU
32 YOBEKA [IPOMYKTH. '

o

3aTOBA HUE NIPENOPBYBAME IPUIATaHETO Ha HOHU3UPAIITH
¥ JApYrH CIEKTPOMATHHTHH TPETHPAHHS B 3CME[EIHETO,
XpaHUTEHATA IPOMHLIICHOCT H HAYYHATE Hscnenaagm, HOCTEN
[AaTENHO TPOyYBaHE HAa BpB3KATa ,M032-€PEKT” 32 BCAKO
gelicTBHe. :
Ty Tps10Ba ia ce KMa NPEIBHL, 9€ € a6COMOTHO HEOBXOTIMO
CTPUKTHO Jia CE CTa3BaT IpasuiiaTa 3a 6esonacHocT npu pabora
¢ BB3ACACTBAINUTE EICKTPOMArHUTHM nonera. Cacremure c
HOHM3UPALIH TBUCHUS, BUCOKO HATIPEXKEHHE, TIA3CPHO IHLYCHAE 1
1. H. TpsiGBa fa ce obesomacaT mpu paboTa ¢ ToX. AKou TOBa CE
HANPABY ¥ MMa [IPEIBAPATETHE [JaHHH 32 6PeK T Ha BB3AEHCTBAATA
BBPXY PACTEHHS, MUKPOOPTaHU3MH, XPaHH, PE3YITATHTE MOraT
[ia HAMEPAT IUPOKO NPHUIIOXEHHE B 3EMECINICKUTE TEXHONOTHH.

»
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HETH HAHUOHAJIEH CUMITIO3HUYM C MEZK]1Y-
HAPOJHO YYACTHE LOHU3UKA-CEJICKO
CTOHAHCTBO*

CavuoinymoT ce ebetod Ha 23 1 24 Hoemspu 1994 ¢
BWIHTC Hi PoACPUKITA HA HAYMHO-TEXHUYCCKHTE CHIO3H, NOJ
HPeICenrreCTBoTO Ha un. kop. Jumutep Mutes., Vyacrtsaxa
GPEACTABHTEN OT BHCTHTYTHTe: CENCKOCTOMAHCKA aKaJeMHs
HHIIA JH. Tlymikapos® - Codms, MueTHTYT no 3ammTa Ha
pucteriata - Koctuutpop, JIo3apo-BHEAPCKH MHCTHTYT - [Tnesen,
VIHCTHTYT 110 HHTPOAYKIMA Ha pacTennsaTa - Canoso, Coduiicku
VHHBCPCHTCT - dn3uuecky darynrer, Bucur cenckocronaHcky
HueTiTyT - Ilnosians; or sbHIHE opraHusamuu: Bobarapeka
denepaits na pepmepute, pongans ,3emenenckn Gopym* 3a
LHenrpanna 1 Vstouna Eppoma, Celo3 Ha Koonepauuure B
bvarapus, Inpexuns ,,Bopba c rpagyuxure” knv Musmcreperso
Ha semenenuero, [3Y, 3ITAM ,Benrapun“, CEEC.

bBaxa msnecenn 63 jgokmama, pasnpeneneHu B met
HUTPABACHHS!

TUICHAPHI TOKIAIM;

NPHIACKEHHE HA IUCTAHIHOHANTE METOM B 3eMEIENTHETO,
$U3MYECKH METOIH B CEICKOTO CTONAHCTBO;

AIPATH ¥ CUCTCMH 33 RYKINTE HA 3CMEIENHeTO;
ArpoMETEOPONOrHs M HeOTaronpHATHH XHAPOME-
TCOPOJOTHYUHI SIBJICHHA.

B mepens nnenapen pokaax: ,Hsaxou npoGnemu na
9OBEYCCTBOTO, CBBLP3UHY ¢ rODANHATE IPOMEHM HA OKOJHATA
cpeaa” ui. kop. npod. C. ITanues npecTaBl HelpeAHAMEpEHUTE
BLICHCTBHA BBLPXY OKONHATA cpena - arMocdepa, xuppocdepa,
Guocdepa. Te BopsaT o Beue 3abemeRHMH I0GATHYT TIPOMEHH,
KOUTO NOCTABAT NpPEJ HOBEUECTBOTO CEPHO3HM NpolieMs,
BKITIOMUTETHO ¥ TO3M 34 HETOBOTO OLEJISIBAHE KATO OHONOrHYCH
Bun. [To MaTeprany ot Hali-HOBH nyGIMKaUuH GsXa pPasrieNann
HSKOH OT Te31 NpoGIeMH, HalpUMEp H3XPAHBAHE Ha PACTAIOTO
HACCNIEHUE Ha TUIRHETATA,

lonsim HHTepec npeauaBiKa i BTOPHAT ILTaHEPaH JOKNAf;
»VI3MCHEHHE NapaMeTPHTE Ha KYNECTONhKIOBHHATE OypeHOCHH
00nalM NpPH NOCABKA 10 NPOTHBOrPAgoBA TEXHOJOTHSA B
JABHCHMOCT OT DA3BUTHETO MM, u3HeceH oT ipod. JT. A, [Tunepuy
ot Espeiickns yuupepenrer B Mepycannm, Mapaen.

COOPHUK BT ¢ ROKAAIH Gelle NpeBAPATETHO OTIICYATAH H
PA3NaNCH HA YYACTHHUMTE TIPH PCrHCTPALHATA.

Ha 3akmountennoro sacenanue Gete npueto o6psinenue
KBM KOMICTEHTHH YUEHH H CIIENUATHCTH 1A H3TOTBAT NMONXOISI

?

JOKYMCHT 110 IPOEKT 33 H3KYCTBCHO YBEAMUCHHE HAl BANICAHTC I
g ) o - 1 £
3MPATEH 10 CHOTBETHA [PABUTE/ICTBCHA KOMHCHS.
[pue ce CUMNO3KMYMBT Ad NPOIBILAN 13 CC POBCAILA Ha
BCEKH 3 FOIHHY.
cr. H. ¢. kgu B. Mnuesa
cT. 1. ¢. kpH I1. Cumeoyon
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CRPHUTATA CUMETPUSA HA EMUM HBOTEP

{10 Carysu SU-rOIMUIIHBEATA OT CMBLPTTA i)

nped. Hukona BamaGanos,

Y TT> Xuaenpapegn”

KricideckiTe 3uk0HH 33 3amasBane ca OTKPUTH npeny
ABA-TPHU BEKR, HO TEXHUAT QHIHYCCKN CMHCBI GCHIE H3SCHEH eBy
Ipe3 nocteanaTe geceTnnetasd. Hall-ronemu 3aciyru 3a tosa
UMY HEMCRATE MaTeMaTnuka Emu Heotep. Hecnpasepnuso
HEHHOTO UME He ¢ MOMYIAPHO CPefl NIHpOKaTa ¢u3mMyecKa
ODLLCCTBCHOCT.

Hpyrire 3a ges

»Emu HpoTep e cp3maren Ha HOB ctunm Ha MHCJICHE B
anretpuTd, PUAIAHETO Ha KOHTO MMAIIE CHOXATHO 3HAYCHME.
- Ta2 Deme BenMK MaTEeMaTHK, CIOPE] MeHe - Hali-BENHKUAT
H3MEAY BCHMKH, KOHTO HAKOT4 € CB3JaBal HEHHUAT 1on, H
BCJAMKA HKeHa”

X. Baifia

»AKO PU3BHTHETO HA MATEMATHKATA B JHEHIHO BpeMe
HEMHHYCMO NIpOTHYA [0 3H4Ka Ha anreGpusanudara, Ha
TPOHEKBAHETO HA wIreOPUYHHMTE NOHATHS 1 aNreGPUYHHTE METOMH
B HAH-PA3THIHE MATEMATHYHH TCOPHH, TO TOBA CTAHA BHIMOKHO
easa cnen paboture Ha Emu HpoTep - Haii-H3BecTHATA XKeHa
MATCMATHE, CBINECTBYBANA HAKOTa,"

IT. Anexcamupon

»EMit HboTep - BepoaTHO Hali-TanaHTIHBATA OT BCHUKH
H3BCCTHH KEHHM MaTeMaTHIy.
H. Bunep

»Criopen Hal-KOMNETEHTHHTE OT AeHACTBAUIHTE HHEC
MaTeMaTuuy rocnoxa Heorep e Halt-3naunre nuuaT TBOPYECKH
MATEMATHIECKA TeHUI (0T KEHCKH II011) OT POAEHHTE Jocera. ™

A. AllHnaitn

»E.HpoTep - Hall-u3BecTHaTa XeHa MaTeMaTHK Ha XX BEK,

KOATOTps10BA 1a Ce IPH3HAE 32 EHH OT H ai-BUOHHTE MAaTEMATHIH
HA CTOJEeTHETO."

I 51, Crpoii

Buorpadmann qanan

Emu Hootep e ponena ma 23 mapt 1882 r. B Mankoro
YHHBEPCHTETCRO rpafye Epnanren (Fepmanns). Bamwa it - Make
Heotep - ¢ 6un npodecop s VHHBEPCHTETA B € H3UCPAN BAXHA
POJIA B pA3BHTHCTO HA TEOPHAITA HA anreGprunuTe GyHKUHM. EMu
nMaia Opar, KoitTo ¢hmo craHan apodecop Mo MaTeMaTHKA.
Camara T 3amprasa aucepranus npe3 1907 r. nog perosoacTBOTO

Ha ZKopnan.

[Tpes 1916 r. E. Heorep npemunasa Ha paora B
[BOTHHIEH - 10 OHOBA BPEME HAM-TONCMHS MUTCMUTHYCCKH
neHTbp B cBeTa. Ty paboTH NOA PHKOBOACTBOTO HA Xxmfvep“r i
H3PACTBA KATO FONSAM H CAMODMTEH MAlicTop anrehpiHcrt.
XapakTepHH 33 Hesl OMIM aKCHOMATHYHOTO MHCICHC I
criocoBHOCTTA I onepupa ¢ abeTpakTHY nodATHA. ORoOI0 Hed ce
obpa3yBasa IyMHa KOMIAHHA OT MIA M TATAUTH, H3BECTHH KATO
,Momuerara Ha Hpotep®.

Ho yconexure Ha MAaTeMaTHUKATa HC OCHTYPIRAIM

aBTOMATHYHO TIPH3HABAHETO H OT HaydyHaTa olmecTsenoct, B
kait3epopa epMAHNA HHTCPECHTE Ha KCHATA OMITH OF PAHHYABAHI
ot ,rpure K - Kirche, Kuche, Kinder (ybpksa, KyxHi, Jeua). Oure
110 BpemMe Ha BofiHaTa Xunbepr npewioxRn E. Heotep 3a 101eHT.
[1360p®T ce nipoBen BBB dpakynTeTa no gurocodist 1 d1arogapenie
Hali-Beye Ha rJIaCOBETE HAa QHIIONO3M M HCTOPHUM KAHHIATYpaTa
it Ouna npopaneHa. AHEKIOTHUHO 3BYHUH PA3KA3LT 34 HCHHOTO
npoBansiHe. MHOTO YHHBEPCHTETCKH IPOGECOpPH BHKHATM B

" m300pa it 10CeraTesiCTBO KbM ABTOPUTETA Hit AKAIEMUTHUS CBRET.

Xunfepr He ce Bp3TBPKAT U BBIKIAKHAL ,Ho, rocnona, Ty €
VHUBEPCHTET, & He MbxKa Danal®

Bce nax npes 1919 r. E. Hvotep Gua uabpana 3a npusat-
moneHT, a npes 1922 r. - 3a m3ppHWATeH npodecop. Tesu
IVBKHOCTH MM CHMBOMHUHH, §€3 KAKBOTO M [a ¢ GUHAHCOBO
noxpurye. (Te Budars ca Gunu cumsonyunu!) Tosa obaue HAKAK
He Gesnokosio E. Hporep. )

Cnep uIBaHETO HA HAIUCTHTE Ha BracT B [epManns Ouia
3a0paHeHa BCAKAKBA aKaeMHYHA TeHHOCT 38 eBpel. B pesyarar
Ha rosa E. HpoTep, KaKTO B MHOTO OPYIH NPENOJaBATENH OT
' bOTHHIEH, HAYCHAJM YHUBCPCHTETA M eMUTpHpany. T 3aMuHana
3a CAIIl m nocrpnuna Ha pabora B Koaexa Bpun Mop
(ITeucnnpanus). )

Cxopo crief ToBa 3ab0.1aBa OT pak ¥ Ha 14 anpun 1935 .
yMHpa.

TonemusT npunoc na Emu Hoorep

ConBpeMEHHATA HayKa AbIKH Ha Emu Hrotep HAKOH
3a6eneKUTEeTHE OTKPHTHA H M. T4 ¢b3/1aBa HOBO HANIPABIICHUC
B anrabpaTa, H3BECTHO KAaTO 00ILA HiIH aGC'rpaszHa anrebpa. Mma
roNeMH 3aclyrH 3a IOCTPOABAHETO HA ODINATA TEOPHA HA
KOMYT4THBHHTE IPBCTCHH, 33 TEOPHATA 33 IONETATA B HACLIMTE.
HeitugTe TpymoBE MMaT HPOrpaMeH Xapakrep: ,AOCTPAKTHO
NIOCTPOABAHE HA TEOPHATA 34 MACATHTE U areOPHUHHTE YACAOBH
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nornera“ (1923 r.), ,Hexomyrarusna anre6pa“ (1933 r.) n ap. E.
HroTrep yuacrsa B npesprinanero ma anrebpata or Hayka 33
pelIaBaHe Ha anrcOPHYHE YpaBHEHHS B HelHms ChBpEMEHEH
abcrpakten Bug. Crnem Hes B MaTeMaTHKATA OCTaBaT pemuua
dyHmaMEHTaNHM MOHSTHS KaTo: HBOTEPOBO IIPOCTPAHCTRO,
HBOTCPOB NPBCTEH, HBOTEPOBA HHIYKIIHS, HBOTEpOBa cxema,
HBOTEpOBa mpobsema u ip. ;

Kaxro ce Bixga or npusefennTe B HavanoTo OT3UBH Ha
CHCIHANTICTH, MATEMATHYECKATE IPHHOCK Ha F. Hrotep ca uait-
BHCOKO onenenn. Heitnoro mme ce counm CPEXl BBPXOBETE Ha
MareéMaruiecKara MUChIL. Moxe 61 He H0-Maiko 3HAYAMH, HO
IBIITO BpEMe OCTaHAIH HEeNOONEHEHH, Ca HpHHOCHTe Ha F, Hrorep
32 PasBUTHETO MICONOTHATA HA ChBPEMEHHATA duzpka. Ipes
1918 r. T moxasea ¢yHEamenTanua TEOpeMa Ha TEOpeTHYHAaTa

$usHKa, KOATO 3aCHYKEHO HOCH HEHHOTO ume. Teopemara na -

Hrorep e rat-yruepcannoTo CPEACTBO, KOETO II03BOMIABA 14 Ce
HAMADPAT 3aKOHUTE 34 3anaspaHe B Jlarpamkopara KJacHYecKa
MEXaHUKa, TEOPHUATA Ha [TONIETO, KBAHTOBATA TCOPHS U T, H.

B ompocren supm Teopemara ma Hoorep rmacm: Axo
CBOHCTBATA Ha EffHA CHCTEMA HE Ce H3MEHST IPH HAKAKBH
[peoBbpasyBaHus Ha MPOMEHNHBHTE, TO Ha TOBA CBHOTBECTBA
S2I1a3BAHETO Ha HAKOS GU3MUECKA BEHYMHA,

Tasu ‘reopema ycramosssa BPb3KaTa MeXAy ¢yHma-
MEHTAJIHUTE CBOHCTBA HA IPOCTPAHCTROTO HBPEMETO U 3aKOHHTE
34 3ana3BaHe BBB (U3MKATA. HeiicterTenno, menpexseraTy
npeobpaszoBanusa B TIPOCTPAHCTBO - BPEMETO, OCTaBALIH
HHBADHAHTHH CIPAMO [eHCTBUETO, ca: OPEMECTBAHETO BB
BPEMETO (KOETO U3 passBa GHBMIECKOTO CEOHCTED 32 paBHONIpaBue
Ha BCHYKH MOMEHTH OT BPEMETO - Heropara eIHOpORHOCT),
TIPEMECTBAHETO B IPOCTPAHCTBOTO (CBORCTBOTO paBHONpaBue Ha
BCHIKH TOYKH B IIPOCTPAHCTROTO), TPUMEPHOTO IPOCTPAHCTBEHO
BBPTEHE (DaBHONPABHOCT Ha BCHYKH HAIIPABIICHHSA B IPOCTPAH-

CTBOTO) m T. H. Chriacuo Teopemarta Ha Hrorep, or

HHBapUAHTHOCTHUTE 110 OTHOIIECHUE Ha NPEMECTBAHETO BBB

’ BpemeTo, NPEMECTBAHETO ¥ BBPTCHETOB IPOCTPAHCTBOTO cinemBsar

3aKOHHTE 3a omassaHe wa CHCPruATa, IMIYICA ¥ MOMEHTA HA
HMMILyJICA. ‘

Tasnu TE€opeMa He ce oTHAacH CéMO 34 IIPOCTPAHCTBEHO-
BpeMeBuTe CHMCTPHH. Ta uma 0CO0EHO BaxHO SHAYCHHE 33

_ KBaHTOBAaTa TEOPHUA Ha TNONIETO, KBOETO 32aKOHHUTE 34 3arnassase,

KOHTO NPOMBTHYAT OT CHIiECTBYBAHETO Ha OIpefeneHa rpyma
CHUMETDPHH, YECTO NPEACTABISBAT OCHOBEH HM3TOYHUK “Ha
uHbOpMaANMs 3a CBoMcTBaTA Ha H3yyaBaHUTE 06exkTH,

CeBpemennoTo 0606IaBaHe W NpUiaraHe Ha HI:OTCpOI];;::
TEOpeMa ca CBBP3AHH C H3CHCBAHUATA Ha EIEMEHTAp Te
YACTHUUM B MOKAa3BaT, e MeXAY CBOHCTBATA HA CHMCTDHA 2
br13mueckus cBAT, BEIOBETE B3AMMOJNEHCTBHA M 3aKOHUTE 3
3arraspaHe ChIIECTBYBA Ibi00OKA H OIIE HEM3SICHEHA BPH3Ka.
WssopsTHAa HROTED, Ue 3aK0HMTE 32 3a11a3BAHE C&CB’praHII:]I
¢ d¢yHZaMeHTamTHHTE CBOMCTBA Ha 06Kp1;x<asam(;;2a I:Ia
NP OCTPAHCTBO | HA BDEMETO, T. €. 3aBUCAT OT KOCMONIOT na
HAImA CBAT, € 6€3 ChMHEHUE €IHA OT Hau-3a6¢nexm'rennnca
UIXew Ha ABajieceTHs BeK. VIHTepecHO 3amlo QH3MIMUTE HE
OCH3HANM BeHATA 3HAYCHHETO HA Tas| Hies. 151 € OCTaHala B
CFLHKATa Ha IPYIH HCH B IPOSBDKEHUE Ha JECETUICTHA.
3a MeHe OCTaBa 3arajika 3aIo TeopeMara Ha HeoTep He €
6rzmra omnesena or yuenmTe, KomTo mpes 20-Te FOHHH;IMeci
pazpaboreanu QpyHIaAMECHTA HA HOBATA cbnsfma. Io To];sa ]?II; ve
I'borunren ca pa6orunu M. Bops, B. XaiizenGepr, B' yHTe
NIAOHEPH Ha CHBPEMEHHATA TEOPETHYHA (U3UKA. 'geHx;KKa
TP YI0BE M MEMOApH HMETO Ha TAXHATA 3a0eNeXuTeNHa K xa
HE ce crnomenasa. Vimero Ha E. HpoTep JTHIICBA B HCTOPHMTE Hi
brr3uraTa, To OTCHCTBA [OpHE B M3BecTHHTE ,ETionm 3a
Ta*“ Ha 0. Buraep. ' :
CHM&TI;/[H:ICHH, qe cpmnxafrzf TENBPBA LIE ce U3AbIIKABA HA El\:;i
Hrworep. Ho cera me o6bpHa BHEUMaHHME Ha €QHA ﬁggﬂo
HE CIIPABEIINBOCT B HEMHUTE KUTHEONUCAHHASA, KOITO YC
€ Hapeka
. [,J,HapymeHaTa cumeTpusa‘‘y Eltm Hrorep o
WasectunsaT MaTemaTuk X. Batin, paboTHin 1BIro rofg %
¢ EE. Hporep, kassa 3a Hest: , Tst Geme yoBek CJIHOCTpE'ir}:iI/I:;I ;";{;
Ka'To paBHOBECHETO berre HapyLHiHO OT JOMURWpAIATA P
AHMsT MAaTEMaTHYECKH TAJIEHT.
HSHHE?IZJSTO cpaBHaBaT HpoTep ¢ jpyra H3BECTHA )Keaxila
MareMaTH4Ka - o0asirenHaTa Mockoruanka Copust Kos anescx; B.
CBc cBos yM u obasiHEE T4 € 049apoBaia MHOTO CBOX Koneeio, >
TOBAa YHCHO M 3HaMeHuUTHS Baitepmpac. CpasHaBaH ° S
Kosanesckas cakanzacTass buorpadure Ha Hbo'rvep nas a;ng;TeH
KOHTPACTHTE U Ja IO YepTaBaT aCHMETPHSITA B HEHHHAS 1[50/

DOAXBHPIAT 32
noprper. Koneru, npusarend W ChTPYAHHLH IOAXBBD |

4CKAaBU JYMH:
BB HINHOCTTA i He 0cOBeHOo 1 3}
Ts marmexmanie KaTo CHIHO Khcornema mepauxa.” (H.
”
Branep); "
,, ['s1 IMalle CUIeH ¥ HENPHATEH rac”; oy
i ary Oerne H3MaukaHo . H.
,,HeHHOTO 0071eXI0 BHH

Enpus oT Haii-moOpuTe I yYEHHIM W CHTPYIHHIHA aKkaj.
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Anexkcaugpos s Kpblilasa ,Der Noether” - HeoTepsT (B cMuchir
Ha ,,MBbXKKapaHa“).

Hopu B cnosoto, npousHecero 10 IHM crlem cMBPTTa Ha
Hrorep u noceeTeHo Ha HeliHara mamer, X. Bafin memukartao
nopmsara: ,,Hukoil He MOXe fa KaXe, Ue TPalHHTe Ca CTOETH 10
HelHaTa monka“. Tesu ymu ABHO ce XapecBaT Ha HCTOPHIHTE Ha
HAayKaTa ¥ Te YeCTO ['M BMBKBAT B CBOHTE IIPON3BEICHHUS.

B ¢»oTo BpeMe BCHYKH, KOXTO Ca TO3HABAIH 0T6IM30 F.
Hrorep, g1 obpucysar kato pobpoxenarenHa, obmuTenya, RopH
obasirenna mmanHocT. T ymeena fa ch3faBa HeobuuaiHo YEOTHa
aTMocepa oxoio cebe cu. CKpoMHa U HEIIPETEHIA03Ha, ChPICUHA
U ApyxenfobHa, TOTOBA BUHATH A2 CE [PUTEYE Ha IOMOII HAa
FPYruTe, C THHKO 4YBCTBO 33 XyMOP ¥ HAI'BIIHO BE3XUTPOCTHO
TIOBETICHHE ~ TSI U3ITBYBA, TS CTPSIBA OKOIHHUTE. '

» 19 OEIle M3KIIOUMTENHO TOIBI YOBEK - MHIIE 33 Hes
HopGepr Bunep. - Hecnyuaiino neituure MHOTOGpOKHY CTYNEHTH
XOJIEXa CTIEM HeA KaTO TOKY-II0 M3JIFOTICHH [THIIEHIA CIIE KBaYKATA
cum.“

He no-mManko npucTpacTHO mUIe 3a HEHHOTO U3TbUBAHE
X. Baiis; ,, EMu Heotep 6enre Tomna, ako Mora Taxa Iace H3pass,
KaTo MpsCHO H3leueH Kpasail. OT Hesd W3THUAIE OCe3aeMa
KUBUTENHA TOIIMHA.® ' ;

Axafemux IT. AnexcaHapoB - CBIUST, KOHTO s HApEKBI
»MBbAKKapaHaTa“, 1obass K'bM CBOATA XapakTepHcTuKa: , Heltnara
KEHCTBEHOCT M HEHHATA NCHXMKA CE MPOSIBABAXA B OH3H MEK U
$uH nTEpM3BM, KOHTO NMexeme B OCHOBATA Ha IMHPOKO
PASKIJIOHCHHTE, HO HUKOI'a IOBhPXHOCTHY OTHOILIEHHUS, KOUTO 5
CBhp3Baxa ¢ Xopata, ¢ HeiiHaTa paboTa, ¢ MHTEPECHTE Ha ISIOTO
YOBEUECTBO.”

Ianara Tasu nanurpa OT MHEHUS HaBa OCHOBAHHE B oyxa
Ha CbBPEMCHHATA QU3UUECKA TEPMUHOIIOTHSL 1A TBPCHM €[HA I10-
Ienboka,

Bvrpemmna, ckpura cumeTpus y Emu Heorep

KakTo e ussectno, exuu ot bysnamenTanHITE MpUHIMIL,
Ha KOHMTO ce rpamu $usukara, e NPUHOAIBT 3a CHAMETPUATA.
Cumerpusra e CHMBOJI Ha XapMOHMATA, KOSTO BIACTBA B HAIINS
cBAT. Besika enoxa cu3pasa ceos TPENCTaBA 34 Ta3W XapMOHUsI. B
Apucrorenosara Quamka T e craTuyHa, npu HioTow crasa
AMHAMUYHA, a cnef AWHIMaiH npemcraBaTa 3a XapMOHMATA
HalyCKa rPaHUIUTE Ha FEOLEHTPUYHOTO MUCIICHE.

OrpomuoTo pasnoobpasue B mpupopaTa HE BHYIIABA, e
HHE KUBEEM B CNUH HECUMETpHUEH cBiT. Ho ChBPEMEHHATA
(u3yKa, 3a pasnuka ot KIaCHYECKATa, HOIYCKA CHIIECTBYBAHETO

Ty

Ha BBTPEIIHO IIPHCHINA 34 IPHPORATA CKPUTAa XapMOHHUSL.
Msrnexna, T4 yChpAHO KpHe HAKou cBou cuMeTpru. Hermo iogeue,
EMa OCHOBAHME J1a CMATaMe, ue (QYHIAMEHTANHY Cd HMEHHO
CKPHTHUTE, & HE IBHUTE CUMETPHUH. Y OeUTEIHH f0KA3aTCIICTBA 32
TOBA HY MPEOCTaBs GU3UKATA HA MUKPOCBETA. :

ITo nomoGen Hauns [IprponaTa TOCTBIBA B CIPSIMO CBOETO
BUCIUE Ch3fanue - Hosexka. Cumerpusita Tpsa6Ba ga ce ThpCH B ITO-
IBN0OKHTE IIACTOBE Ha ToBa HeHHO TBopeHme. Camo
IpOHUKBAMKK [0 HeobxommMara IBIOOUMHA HA YOBEIIKATa
cyberpaTocdepa, HME MOXEM ia OTKPHEM XapMOHHUSTA B CBETA HA
Emu Heorep. HapymeHoTo paBHoBecHE € BHRMMATa 4acT OT
HejiHaTa npupopa. Tesu, KOMTO ca s MO3HaBamy oT6aM30, ca
»BUAEIH" ¥ ABHUTE, U CKPUTHUTE OT OKOTO HeflHM KadecTna:

»JIAIICA Ha XKEHCTBEHOCT® U ,,BENUKA XKeHa“;

»I'py6a BBHIIHOCT | ,,QUH THPHIBM";

»HETPHATEH rnac | ,,KHBUTEIHA TOIIAHA";

»JIATICA Ha MENArOTHYECKH TaNaHT ¥ MPU3HAHKETO, Ye €
,»BEIHUK Texarore,

opu B mIEeroBUTHs NpsiKop ,HeoTepsT” ce € ChabpKamo
yBaXXEHHETO Ha KOJIETHTE i KbM MOLIHOCTTA Ha HEAHI HHTETIEKT,
npeonousl OapuepuTe Ha pasiuyMATa MeXNY MOTI0BETE.

Croxua n MHOrOCTpaHHa uuHocT, EMu HeoTep € hpenomet,
4peTo BOraTcTBO TEMbPBA INe ce M3ciensa u ouenssa. Ilo ce
OTHACS [0 ,,OTCHCTBUETO HA FPAiIHTE” P HEAHOTO NOABABAHE
Ha 6531 CBST, a3 UMaM 110-0cofeHo MHeHuHe: borogere cd 3HaAT

paboTara! CurypHO €, ue TEXHH IPATCHHUIH Ca CTOSNH JO TIOIKaTa

ua BEmu Hreotep.
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HAYKATA

Koraro sassox sbs Heiinara kpenocr,
MH TIOCOMHXA XH/BITA BPATH

H KaTO MU BPBYHXA HAKAKBB IIpernHe,
MH gazaxa: ,Cera paGoru!®

Crep ToBa MU Aa10Xa XMIISTA KITIOYa
M 3aMIOYHAX [a OTBAPSIM [Ope.
Benukn cran 0axa rbaHA cbe yuenn,
MOKIY TAX caMo 23 (51X noer.,

Benuko Ge nogpegeno no padroge,

Tam KCHHTE C apuan Bee 3adbpeBaxa npax -
H KOH ca JOOpHTE, H KOH - JOIIHNTEe aBTOpU
a3 rorasa pasQpax...

Te3u kuurn obscusaBaxa BeHuKo,
HAMA 4y10 B MATa 3a Veyce!
M maxap ve Bee Gsixa pasnnyum,
43 I'H 3HACX TIOYTH HAU3YCT.

W xoraTo gocrurnax mgo Kpast

H ME Jiefielile OT HCTHHATA CaMO vepTa -

43 Ce CHpAX HCOYAKBAHO NPEN HAKAKBA CTad,
TIpe] MOCC/IHATA, XHIIAA ¥ IIbPBa BpaTa.

- He - xa3a mu nasausT, - BbE Task He BIH3aT
U C K4KBO JIM € ITBJIHA - HE 3HaM,

BEXTOPUH HABAPHO, OOKIyuH H3nUIHA!...

Ho a3 Bnszox, M owme ¢bM Tam.

Humutep JepMenmxuesn

CbIbPKAHUE:

3
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01153, (RPN SRR ——
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T DYIBD coeverrcrressscsnssssssessmsmmssrssssssissssssassissssenss .30
ruranTi - Pobwpt I. Qyasp ......... v N —
KonuenuusTa 3a CpefHoTo 06pasopanue - Oriel OTBBTPE - JOL, Hm:m:(;x
ButikeBdy .......... SO—— SO perrerees st eansraeies reesraaras
33 mom3ATA OT YueHeTo - nybmukauusTa e or Physics Today ......... e 30
TTpHOKeHie HA ENIEKTPOMATHATHH IONIETA 32 BB3/IEHCTBHC B 3c:~xeaexnn;r{)
- CL.H.C. KOH B. VITHEBA ..coovvnriniereneins seesresrsse sttt venerearessnasaons 5
! a- CeNCKO
TTeTH HATMOHATEH CHMITO3HYM ¢ MeX/IyRaponHo yaacTue "(Dusika- ce, fxc;{;
cromancTBo” - cr.u.C. kg B. Vnnesa, cr.x.c. xdu IT. CuMEOHOB .........
; . 1
Cxpurara cumerpust Ha Emu Hporep - npod. H. BanalaHoB ...
.................... 62
Hayxara - [I, JIePMEHIKUED .cccoovvmmnrmsnnissmmmsssesssssssesss -

Tom XVII
1998 roauHa

Kuixga 2/49

CTP. 63




	Съдържание
	Двете лица на физиката
	Нейонизиращите лъчения в околната среда
	С признателност за помощта, която ми оказахте
	Хипермедията и преподаването на физика, стъпили върху раменете на гиганти
	Концепцията за средното образование- поглед отвътре
	За ползата от ученето
	Приложение на електромагнитни полета за въздействие в земеделието
	V национален симпозиум
	Скритата симетрия на Еми Ньотер

