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KeaHTOBATG MHTepliepeHuns KATO METOA 30 ONPeAensHe Pa3Mepu
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CeACHOCTONGHCKO npoussoActso”, A.Muuwes, B.Waveea, N1.Cumeoros, HoBUYEB cuvevneeee
ArPOFH3NYECKM OCHOBM HQ TEXHOAOFMUHOTO YNPABAEHWe B cHCTeMaTa
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KBAHTOBATA WHTEPOEPEHIUA HATO METO4 3A ONPEAEARHE
PA3MEPW HA 3BE3N W ENEMEHTAPHI HACTUUM

CT.H.C. A.f.H. H.Axadads,
WAMAE-BAH

MpOCTPOHCTBBHATE PO3MEPY HO TEAQTG CQ EAHW OT OCHOBHWUTE UM NAPAMETPH,

XOPOKTEPUAMPALM "MRCTOTO" MM 8 HQUWA CBAT. BbNpexu g cHanaTa Ha W3MEPEHUATE & Henpe-

KbCHATG, YOBEK KATO "CPBAOTOUME" HO ONO3HUBAHWA CBAT NPUENA CHUIMEPUMUTE MPBANETH BBPXY
38MHOTQ NAGHETA 30 “8CTECTBEHM" W € PA3AeNMA OCTOHAIMA CBAT YCAOBHO HQ "Makpo" - cBETYT
HQ 3B63AMTE W APYFMTE QCTPOJM3MUHA 0eKTW, "MMKDO" - CBETHT HQ ATOMATE W e/gMgHTapHATe
4acTvui, (W3rpamAGtM, . BCBUHOCT BCWUYHW OCTQHANM CBETOBE ees). BBNPBHWA UYE MMOME HAKOK- -
BIl OCHOBOWAS AQ NPEANOAQraMe, ue PaswepuTe "Ha HewaTa" MoraT Aa GvaQT OT "nawc Ge3xpait-
HOCT" 40 "MuHYC GeaHpaiHOCT", 30Cera nosHQBAEMAAT CBAT CE PA3NPOCTADG B FPAHMUNTE MEWAY
10*26 y 10710 , T.e. B npesesuTe Ha 10*2 nopaavka. 1 ako voseK 0.8 HOYUAR A A3MED-
"Ba NpeAMeTUTE OT OBKPBWABOWMA o CBAT QLE OT HErosoTo "0y0BEYABAHE", TO W3MEPBAHETO HC
PU3MEPUTE HO OGEHTH OT MUKPO- W MOHDOCBETA € BL3IHMKHOAO W CB & PG3BUBANG C NPOHUKBAHETO
HO YOBELKOTO NO3HAHWE B TB3u 06AACTH. :

Famnentt, 0 NO-KHCHO W HOTOM C& OMUTBAT NO YMO3PUTEABH MbT AQ OUEHAT pas-
HEPUTG HG 3B834MTE, "KOWTO KATO BBPXOBE HO TONAWMKW NOKPUBAT HOWHOTO Hede". EAsa npe3
AsaticeTTe roamd HO Howvs Bed MaKencod nocTpossd "3ge3AHMS WHTepdepomeTsp" B OCTPOHO-
MHuHaTG 06cepeaTopuA MayHT YuacsH, HOWTO NO3BOAABA AQ C€ NOAYYQT NbpBUTE EHCNePUNEHTON-
HW PE3YATOTM 30 BFA0BMA ANOMETHP HO ONTUUMD BUAMMI 3BE3AU. Npes Aae-noAaumuu,(pquunn-
yeHV NOMEKAY CW) TeneCKOMHW TpbG CBETMMHUTA OT 38O3A0TC (chea HAKONKO KppthuOTpQ@p-
Hvs) Ce JOKyoupa B BAMG Tourd. HacnorsaHeTo HG ABATG BRAHOBM npouecd, HocuTenu O
00pa3a Ha 38e340TG, AGBQ TWNWYHATO WHTEPHEPEHUUOHHA KADTUHA (wsMum Ha BHr). Kpocwuec-
HATO BbAHOBA ONTUKG NO3BOARBA B 3ABUCUMOCT OT MHTEpfiepeHUUOHHATA KAPTUHA (oTHoUWeHVE
MEKAY WHTEH3NTETATE B MAHCUMYMATE U MUHUMYMUTE 1) W pUSCTOAHMETO MEKAY ABATG npuemaui
NBUEHUETO TONeCHONU AG CE ONPesenu drAOBUAT AMOMETHD HA HaGnwAGBOHMA OCEKT, [lbpeuaT
"3pe3geR wHTepiepomeTsp" HQ MollHEACOH C MAHCMOAHO PO3CTORHKE MexAy ABOTA Teneckona oF
6 M, O NO-KbCHO W YCHLBLPWBHCTBYBAHUAT MY BOPUAKT ¢ 6030 15 W NO3BOAABAT AQ.CE waMepAT
PU3MEDNTE HO HAKOJKO AGCETHW 38634W-0T NBPBA BBANUMHA. Te Ce OKQ3BQT CbA3MBpUMA C pa3-
MepuTe Ha CAbHueTo. TPeUKATQ HA WSMEPBOHUA C TO3N METOA € OKOAO (15-20 % ), cBYLP3AHO
OCHOBHO G TOYHOCTTO- HO WCTAPOBKA HA npudopa v aTMocepHuTe BAMAHWA, Ce OHO38G * HG rpa-
HULOTO HO TEOPETUUHO AONYCTUMUTE. ‘

FOfEMUAT TEXHOAOFMUEH HANPEABK B W3MEPBATEAHATG TEXHWKQ W @/BHTPOHUKQ CABA
BTOpaTa C8ETOBHG BOHHO, NO-TOUHO YBEAWUGBAHETO HA YYBCTBUTEAHOCT HO JOTOyMHOMWTEATE,




dur, 1

Cxemo HO 3BE3AHMA WHTEP{EPOMETHP HA
Maikencon

nMHeMHOCT‘HG YCUNBAHE HG CUTHOAQ M PA3AGAMTEAHT CROCOGHOCT HO E/EKTPOHHATE CXEMW 30
HOPE/UUNOHEH OHQAM3 HQ CUTHQAMTE, NO3BOJM HQ UBCTPAMMNCKWTE GCTPOHOMM P. XeHGbpu-bpays

# B.TynCT 8 Hpast HG 60-Te, HOMUAQTO Ha 70-Te FOAVMHW AQ NPBANOHW, G CAEL TOBO. AQ NOCTPOU
8 HopapGpu (ABCTpaAMA) "wnTepfiepoMeTspa HO UHTEH3MBHOCTH" {(imr.2). CeeTavHaTe OT 38E3~
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a) 00w 814 HO wHTePHiepONeTPUHOTT
06cepsaTopus 8 Hapapdpu oT. nTHuM
nornea;

) 00u NAGH HO WHTepliepomMeTLpa

2070 ce fioKYCupa OT ABE CHAHO paspaneueHu -orAegasa (40 200 M. - Jur.3) Bupxy KaTo-
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W3xoaeH CHrian

ANTE HG ABQ JOTOYMHOMA1BAAS 0KQ3BQ CE, Y8 HAAM3LT OT CHLIOCTABAHETO HO TowoseTe (wTe-
3uTeT, fAYKTYauuu, KOXEPEHTHOCT v np.) oT JOTOENEKTPOHUTE, M3GUTM OT CBETAUHHUTE KBOH-
v (0T 3BE340TO) CAEA CHOTBETHA @AEBKTPOHHA NPepacoTHa, NO3BOARBO, CHUO KAKTO M npw

. ORGAW30 HO HOCAQrBQHETO HA ABETE BbAHOBU (GﬂBKTpOMUI'HV!THM) KUPTWHY OT WHTEDJEPoMeTHRa

HO MoMKeNCOH, 40 Ce ‘OUGHW BIAOBUAT AVGMETBD HA HOONDAQBAHATA 366340. 5E3 AQ C8 BYCKA-
ME B NOAPOGHOCTY B GHAAW3T HA MPEMMYUBCTBATA W HEAOCTATBUMTE HG TO3W npudoo, ue oTle-
NEHUM, Ye C HEroBd NOMOU GAXQ NONYUSHW AGHHW 30 HAKOAKO ABCETKW 3B83AM OT HAR-DA3AAYEH
Knac (FUFQHTA W CBPLXTUMGHTH), CNEKTPAAGHA U onTUYWM (40 7 BEAUUMHO) XQPGKTEDUCTHKM,
NbPBA PE3YATATM OT W3MEPBOHE HO PA3CTORHWA MENAY ABOMHM 3BE3AU, KOKTO M DOAMGAHW nyn-
COUMM HQ 3BE3JAHM CHBKYNHOCTW, HKOMTO TAOCHOXU 3BE3AHATA (CTPOHOWMA WHOTO Hanpea. MosHa-
TUTE AHEC DA3MepU Ha 3883y - oT 10 KM 30 HeyTpoHHuTe 38834M A0 1000 nuTw no-rofewn ot
CAbHUETO - CBPLXFUMAHTUTE, CO BOKHW NOPAMETHW, CBBP3GHA C BHTPBUHOTG AVHGMUKA HU 38634-
HATE - NABTHOCT HA MOTEPUATO, MAFHWMTHM NOABTQ, AAPEHX B3aMMoAefCTBMA ¥ 4., W CTQOUAHG
0CHOBQ 30 PA3PAGOTBOHE HA CLBPEMEHHWTE MOABNM HO 3BE3AWTE U TAXHATA €BOMNUMA.

B MMKPOCBETO MOWAOWTE HA ENEMEHTOPHUTE YACTUUM, PA3MEPWTE CE OKO3BAT CHUC
BAKHO XOPAKTEPUCTUKE HA DA3FASKACHWTE OGBKTW ¥ NpouecuTE, KOWTO npoTuyar npw TAx. fpo-
U8CUTE HO MHOMECTBEHO 06pA3YBAHE HQ BTOPUUHM YOCTMUM NPEACTABAABAT MOKe G HOM-XOpUK-
TEPHOTO #B/IEHME NPV B3AUMOAEHCTBMATE HQ BMCOKOEHEPreTWMHW BNEMEHTAPHN uaCTMUM. TAXHO-
TO W3Y4OBOHE - KATO CE& MOYHE OT NPOUECUTE B HOCMMUHOTO AbUBHME W CNBA TOBU B LMPOK WH-
TEpBAN HO -YCHOPUTEAHM BHEPrUM - & OUBKT HQ M3CAEBOHE HO BEYS GAM30 MOAOBWMH BEK W € AT-
£0° 6OraTM N0J0BE: OTKPUBAHETO HA HOBM 3QHOHOMEPHOCTY Ha wapocaeru W GOraTua CNEKTL
HQ HOBY EABMEHTGPHM YOCTWUM. [loHOCTOSUEM Npv TE3W NPOUSCH Ce W3yuasa CTPYKTYPATO HO
camuTe "enemeHTapHM"yacTuLM % C& DA3KPMBAT CB0HCTBATA HA CbBCEM HOB, MO-AbAGOK YPOBEH
HO maTepuanHata AshcTeuTentocT. W.TO3M NapaueTsp - IPOCTPAHCTBEHNTE XOPAKTEPUCTURN, ' Ce
OKQ3BAT OWE NO-CLLECTBEHW NPY KBOPK-NAPTOHHATA WHTEPNPETOUMS HA B3AwMCABHCTBYBUUMTE
06eKTW - CBLP3MHA C NPOGAEMG 3¢ "nAeHABaHETO" Ha KdeﬂMTe 8 QAPOHVTE W NPUACOMBAHETO




HO "cBOG0AG" NO BPEME HO CTHLAKHOBEHWETO, B83auMoABlicTBKBTO M BbB BUPTYAAHATA fasa
! HOKPQA ~ NPEXO0AQ ROKOBC B PEUAHW 0APOHW.

3 Ha4noTO He 70-Te roAvHM cbeeTcKuTe fusuuw M.Noaropeury u I, Konunoa or
00e WHEHMA WHCTUTYT 30 AAOBHW U3cAesHuA B JyGHa ycnaxa AQ npexecaT "wasonoruata" Ha
W3MEPBAHE HO NO3MEDN HO'$RC/IEURNTE 3BE3AM B CBETO HA MUKPOUGCTUUWTE, OOOCHOBAT M MOKO-
HOT, KQK Bb3 OCHOBA HO KSGHTOBOMEXGHWYHATA MHTEPHEDEHUMA HO THHAECTBEHATE BTOPHUHM uaC-
TVLUM MOXE AG CE W3MEPH HE CaMO DA3MEpbT, HO W fOpMOTA ¥ BPEMETO HA KUBOT HA 06NACTTQ
HG POKAGHE HO Te3W YaCTWUM.

flo pasriesaNe g8e uacTAuA (nMOHQ), W3AbYeHM OT Toukute Ty 1 T, Ha Qur.4 B

moMeHTUTe t4 W t, C WMNYACH
1 y D1 Py eeprm Eq w £,
3 KsasTOBQTQ MEXGHMHA CBROCTABA
HO TE3W 4acTHun "BbAHW" © oM~
Ny Aq(y 045 65 Y u

Ay € Ep P22 & ,)3 nopaau

| HBOHTOBOMEXGHAUHATO HepasAMyn-
1 Y woct Ha JAseTe "Go3s-uactuyn”
(uacTuumn © usn CnuH, NOAYUHABD-
: oar. 4 U ce HO "CTATUCTMKATY HU Bose—
AfiHuGHH" ) BEOOATHOCTTA 30 TAXHATO PEruCTPOUUA B JETEHTOPATE B TOUHUTS X3 " X c Munyncu
W eHeprin ps, Py W 5'3 w € 4 MONE A0 Ce U3pA3N KATO KBAARAT WG CYMATO HG npov3-
BEACHMATO HQ (MNAMTYAWTE HO BBAHWTS, ONACBAWW NONGAUHETO WM B OTAS/HUTE A6TEKTOPU OT
ABOTO W3TOUHVKA @
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SBHAST BUA HO TO3W M3pa3 (ched nosoGasalM APEOPA3YBOHUA W HSHOW MOAG/HM NPBANOAONSHMA)
MOKE AC CE NPEACTABK KATO
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HbpeTo  E = py - P3 & Pa3nMKATQ B UMNY/ICUTE Ha PEFUCTOUPOHATE YaCTUUM, 95* £ 4~ £ %
- DO3NMKATC B8 TEXHWTE exepraw, R - ponmycbf HQ 06AOCTTA HQ W3AbYBQHE, O T - "BpEMe-

TO HQ KWBOT" HO Ta3u 06aCT. Oka3sa ce, ue “KoawTosomexanwusata sodaska" A (T, a, )

& ABHO YHKUMA HO WHTepecysaunTe Wi napametpn - R (T, 45 ) n T(T, g4 ).

HonkpeTHaTa peonmauuma HO TO3W METOA 30 OnpeAensHe HQ NPOCTPAHCTBEHO-BPEMEHHW-

TE XOPOHTEPUCTUHM R W U Ha 00AOCTTA HO W3/LYBAHE HG BTOPMYHW HACTWAUM, OOPG3YBAHW

NDU BUCOKOEHBPreTUUHM B3AUMOASHCTBNA MEKAY ENEMEHTADHW W QTOMHW AADG, C& CBEXAG AO
BHCNEPUMEHTAAHOTO ONPEAEnaHe Ha npesvuasakeTo A ( R, ¢ ), ABAKQUO, CO HO KBOHTO-
BOMBXQHWUHATG WHTEDJEPEHLAR HO THKABCTBEHWTE NWOHA, WINBYEHM OT OTAGAHMTE GKTOBE HA
B30MMoelicTauA. TOBO CTGBA Ype3 CPABHABOHETO HQ KOAMUECTBOTO Asoiku "Go3e-uacTuun"
(HanpuMep NUOHW) C GNU3KU WMNYACH W EHEPrud, OOPU3YBGHM B AHM W ChUM CbOUTMA, C uaC~
TAUY € NOAOBHU XQPOKTEPUCTUHN, OOPO3YBAHU B DO3AMUHM CHOUTMA, NDU KOWTO HE MONE AG UMQ
WUHTBPIBPEHUMOHEH NPUHOC. Ha fiur.5 & NOKA3GHO TAKOBO PA3NPEAGAEHME HA BHCNEPUMEHTOAHO
HOOMAGBOHATE YOCTWLM ¥ HErosaTG QNPOKCUMALMS HO TEOPETWuHATa Kpusa (fopwyna 2. ).Co-

_ MaTa"KYxHA"HQ 00paGOTKA HQ PErdCTPUDAHWTE CbOMTUA @ CAONEH M TDYADENBK Npouec,0codeHo

KATO CO WM NPeABMA rOAEMMAT Opolt OOPE3YBAHW UGCTUUA NPU BUCOKOEHEPTEeTUUHUTE CTHAKHO-
BeHUA . AABHTUEMHOUNATA HA CHOUTHATA, HEOBXOAMMUTE NDEUUIHY MIMBPBOHMA HO KUHEMOTUUHUTE
XOPOKTEPUCTUKY HQ OTAEMHUTE UOCTWUM, HATpYNBOHe-
TO HQ FOAAMO CTATUCTMHA (OT NOPAABHG HG CTOTMUM
XWASAA A0 MUAMOHM CHOUTMA) W HeliHaTa 'ofpadoTHa Chve
CNOKHM MOTEMOTMYHW NPOrpaMM, W3UcKBauM GupaoseficT-
BYSOUM ENGHTROHHO-HIUNC/MTEAHM NQWAHA C TORMO Na-
MeT, & TPYAOSHKQ padoTa, QHraxvpaua peHOCTTG Ha
fOAEMA HOYYHOW3CNBACBATENCHA HONEKTUBH. BAXHO MAC-
TO NpK TAHWBO W3CNBABOHAA WFPOAT MOAB/MPOHETO HO
) cneuwmmuMHMTe.ocodeHdcTn HO AeTEeKTMpauata anapary-
dur .5 pa KATO PO3ABAMTENHO CNOCOGHOCT, BfieKTUBHACT Ha
PErUCTPOUMA, TDBUKU NPU WSMEPBAHE U AD.,KOWTO Onpe-
AGMAT A0 rOAAMA CTENEH AOCTOBERHOCTTA M TOYHOCTTA HQ NOAYYUBAHUTE DE3YATATH.
fbpBUTE PE3YATATM OT NPUACTGHETO HA TO3M MBTOA GAXQ NOAYUEHW O B cpeadrta Ha
70-Te FOAMHW HO OCHOBATQ HQ CHOPQHUTE PE3YATATY OT PErUCTPAUUA W WIWEPBAHAA HA dorat
Habop OT 0APOH-GAPOHHN B3auMoelicTBus (9T D ppINpN BHEBPrWA HA CTBAKHOBEHAR OT HAKOA-
KO geceTin [eB-a Ho .ycroputesute 8 fyGHa 4 Cepnyxos B CreeTckua cvoa v UEPH, Hewesa.
3HQUEHVATA HG NOAYYGBQHWUTE POAMYCH HG OGAGCTTQ HO M3NBUBGHE HQ ABO EAHOKBO 3PEABHM
moHa K, sapupa mexay 1,0 40 1,3 gu (¢ TouHoeT + 0,2 im);itm = 1071 w ). 0T couus
-nopAgdk - ( 0,9 + 0,2 ) OM 8 ¥ paAMYCHT Ha 067ACTTO HA M3ALYBAHE NPU NPOUBCUTE HO CHWAXK-
AQUUA MENAY NPOTOHW W GHTMRNOTOHW NPU HUCKW EHENrUM. C yBenuyasaHe Ha 0OpadoTBAHMA CTO-
TUCTMUSCKY MOTEpUON HAKOW QBTOPK YCNAXQ Bb3 OCHOBG HO W3CNEABOHE HA TO3 efieKT ABOMKM .
NUOHM, HETAWM NO NOCOHO HG OCTO HQ CTBAHHOBEHWBTO MAW NEPREHAUKYASDHO HG HeR, A0 ycTa-
HOBAT, Y& HORPEYHATE M HAAABKHM PA3MEPU HA 00AACTTA HQ U3NBUBAHE Ca PA3/MYHU - NDUMEPHO
Rypen: (0,8 + 0,2) om u Ry<o (1,3 + 0, 3) oM - T.e. OGAGCTTA HO M3NbYBAHE HAMG ClepwuH
~CHMETPHYHO §OpMa,d MPeACTABAABA CRASCHAT N0 OCTA HA CTHAKHOBEHUETO €AUNCOMA,HENO,K08TO
NO-KBCHO G& CBBP3AHO C 400D HudnmAuBUHMTe "oTpyn" npu B3auMoAelCTBUATA NpW no-ancoxu
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(HaKonKo cToTUuM [eB) eHspruv, Jpyr WHTEPBCEH DB3YATAT, NAK CBBP3AH C YBEIWYUBAHE HA




EHEPTUATA Ha B3aumoAeficToue, Geue HAGMWAGBOH MU QHUXMAGUMOMHUTE NpouecKH: ysenuasaxe
HQ CDEAHMA DA3MED HO 060CTTA HO W3NbYBAHE OT 1,0 20 1,5 0 C yBe/MYaBAHE HO MHOKECT-
BEHOCTTO HA OOPG3YBAHWTE BTOPMUHYM YaCTUUM. A W3cneaBanvsTe WL rpyna GbArapcim nsuum,
padoTeun 8 y6HO - npeHocaliKM METOAQ KO KBAHTOBG HHTENIBPEHLMN B PA3ANYRM Asvmeun ce
HOOPAMHOTHU CUCTEMM, NOHO3AXQ HBAPKOBATA OCHOBA HQ B3QUMOAGHCTBUS NPU BUCOKM eHepruv.
Npes nocnegHoto peceTnaeTve FONAMO DPA3BUTHE W 300BNEMUTEAHN YCNEXM NOCTUrHQ
RENTOHHOTA {M3MKG HQ BUCOHWTE eWeprwd. Hsapoparta crpykTypo HO eNeMeHTapHUTE uacTugy,
OGEAMHABOHETO KO CQGUTE W AGKTPOMAFHATHY CUAM Ha B3OMMOABHCTBUE W - cTQH.ATDTHUAT MOJEn
HQ ENEMEHTGPHUTE UTCTMYM, KOKTO ¥ NAOAOTBOPHUTE EHCMEPUMEHTAAHM  DE3YATATM, NOAYYEHN
HO NBpBATE AMHEHHM YCHOPUTEAM 30 eREHTPOMM WM HOCDBWHK NBKTPOH ~NO3UTPOHHN CE/LCHEA~
HUR (CTeHQopA,CAm), Sewe CHrypHa rapaHuMs ag NOCTPORBANETO Ha MOUHUTE = C 8AWH NOPAABK
NO-BUCOKW EHEDrUM — CHBPEMEHHU HOAGHAGPM 30 HOCPEWHUM enTOHHN CThAKHOBeHMA ( IEP,
CERN , TESY ). Pastupa ce, Texwate uem u NOCTUFHATA PE3YATOTH WMOXQ APYrQ Haco-
YEHOCT ~ PONAGHETO HO BEKTOPHUTO Gozomn W' 2° (Hocutenm wo e/1eHTPOCatKTE B30KU-
OAIICTBMA ) W NPEUN3HOTO W3YYaBaHE Ha TEXHUTE XOPAKTEPUCTUKU, HO ronemust Hadop Ccx0paH
CTATUCTHYECHU MATEPUON BOCNBACTBUG, KOFGTO NPOGABMDT CTOHA GHTYQNEH W pewuM, no3som
Toil 40 Ovge o6paGoTen ¥ 8 TaKasa HOCOKO. MeTognunute npodnemn (AeHTWdMKaUMA Ha chepmte
Ha 06pU3YBAHUTE NUOHU) Ce OKA3aXa NPEOAOAMMA, O TEOPETUUHATA MHTEPNPETAUMA Ha nonyye-
HATE pe3yntaTy Oe 40460 B Hall-CbBpEMBHHATE BADMAHTW HO HBAHTOBATQ XPOMOAMHAMWHT W
CynepcTpylinuTe MOJEIM HO MEnTOH-KBAPHOBMTE B3auMOABHCTBUA NP BUCOKKM eHepruw. 3q nno-
yecute et + e~ — mt 4 X,  (npu ‘GHEPrUM Ha HacpeyhuTe cHonose 0T 3 g0
50 TeB) paauycsT Ha 001aCTTA HO M3MBYBEHE Ha BTOPUYHMTE uYaCTWUM ce nonyygsa; R -
(0,7 + 0,1) ¢u, o 30 npoysca Y+ Y ST + 5‘1'T’+'To3m pasvep ce o{gsg R-
(0,9 + 0,2) ow. Hsxonko rpynu CKCNEPUNBHTATODU, M3YYQBALW MIDOH~QADOHHN B3aMMOAECTRMA
MED == X am HEYTDOH-NPOTOHKM - ‘B3aumoAelicTBMA V+ p » 27+ X;
(npw eneprun Ha B3nuMoeticTana, 20-30 I'eB), NOAYYMXQ 30 pasMepa Ha 06AGCTTA HO Wafivysa-
HE HO BTOPUYHK YACTMUN 3HQYEHUA OT ChUMs MOPAALK (OKOMO 1 oM ). Colio npea nocresHoTo Ae-
CETUAETHE Ce POAM ¥ NOAYYH UMPOKO PA3BUTHE PENaTUBUCTMUHATQ RAPBHO JU3MKA ~ M3yydsaHeTD
Ha B3GHMOAIICTBMATA MEWAY SiADQ Npw EHEPrUW, HOABULABAUM CHUECTBEHO BHEPrUATA HA CHCTA-
aauuTe 7 Hynnowu (BK. "fpupoga "y KH.6, 1987 r.). Tyk BNPOCUTE CE YCAOKHABAT nopapu
YUACTHETO HO MHOFO HYKAOHM B Te3u npoyecw, a HOTO CE WMQ NpeABUA, Ye NPU CBPBXBUCOKWUTE
~SHEPrin BYB B3auMoeficTauATa Ce nposessaT cawuTe COCTABNRBAUM HQ HYKAOHUTE — KBOPKUTE,
CT@Ba AiCHO, Ye ONPeAessHeTO HG PA3MBPd HQ O6AACTTA Ha U3Nb4BAHE HA BTOPUUHUTE npouecH
Cd@ CBHBCTBEHM 30 PASKPMBAHE HO CTPYKTYPATG HO CaMuTE A4p0 ¥ "cueHapua® HA NPOTUYAHE Ha
Te3u npouecu. Oxa3BA Ce, Ye NDU Herosewu eHepruy - A0 HAHOAKO [eB/hyknoH, paauycyt Ha
00AGCTTO HO u3fbyaane (B 30BUCMMOCT OT HOPOCTBAHETO HA MACATQ WO COABCHBAWMTE Ce . s4pa)
e yBeauuasa ot 2 20 6w - T.e. MMOHUTE CE U3ABUBAT NPU GOHADHU HYKAOH~HYKNOHHW B3QUMO-
AellcTBUS MeRAY CbCTOBAWMTE ABETH AAPQ 4ACTUUK, PA3NPeseenn B YAN0TO A4po. Mpy eHepruy
OT HaKoAkoCTOTWH T'eB/HyknoH o6aue KapTwHaTa ce W3MEHA: U3NBYBOHETO CTABA OT eqHa "rops-
4a 06adcT", NO-TOUHO - "ropsy Auck" ( By = 4 om; Ryp = 3 0u), ofpasysan BEPOATHO OT
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"KBAPH~-T MWOHHA NAQ3Ma™.

" P36upa Ce, npu.NO-AETARAHMA GHOAM3 HO TOYHUTE PE3YATATH OT TOKUBA U3MEDBAHMA
(n npu OTUMTOHE HQ TOYHOCTATE HO W3MEPBOME - EAMH MHOFO BAWEH RAPAMETHY HA ChBPEMEHHMS
{U3MuEH BHCNEDUMEHT) CE PA3KPUBAT MHOrQ MHTEPBCHW NOAPGOHOCTY W YepTU HA M3CAEABOHATE
npouecu - GUND HQ AUAEUHH ACTPOJU3UUHM 00exTH, OUAQ 8 AbAGOKATE nAacTose H: rPOAMBHATE
4OCTHUK HO BEWBCTBOTO, [0-BNEYTAABOLO @ 06aYe YCMEUHWAT EAVHEH NOAXOA HG “MMCAewata
TPRCTUHA" pDU U3YHOBAHE HQ TOMKOBU AQNBYHM CBETOBE ~ OT 3BE3AWUTE AC BAEMBHTUPHWTE YUCTH-
Un, HOMTO Y CHCTABAT.

Ho cBeTAQTG NaMET HQ MOA y4uTen, Konera W npusten npod. 4.5.H.BanenTun

- Tpuropuesny Mpuunt (oT JadopaTopuaTa no BucOKW eHepruM HG OGeAWHeHs MHCTHTYT 30

AAPEHM U3CABABAHA B AyOHT), C KOFOTO ABAFM FOAWHA DAGOTUXME NO HSKOW OT 3aCErHaTWTe
B CTATMATG NPoGAeMM, NOCBELABOM Te3u pPeAoBe,

Eawn o7 nall-cuamnTe MOTMBK pq ce 0TAGAG YOBBK HU W3KYCTBOTO W HAYHATG € CTpeMensT

" KbM OCBOGOKAGBAHE OT BEPUrUTE HO HENDECTGHHO M3MBHALUTE Ce MenaHAA. To3u MOTHB TAOCHG
X0paTa C UYBCTBUTEAHA AYHEBHM CTPYHM AQ W3AR3UT W3BYH CiBPATE HO AMuHWTE NpexuBABaHMA,
KPM CBETO HO CH3BPUAHHETO W OOBNTUBHOTO NO3HAHME., TEXHWAT CTPEMEX © nogodeH Ha CTPACT-
HOTO XEAGHWE HO FPOACKMA YOBEK AQ CB U3MBKHE OT WYMHMR M OGMDKGH rpUA ¥ AQ CE 03088 B
YMMDOTBOPEHUTE BUCOKONAQHUHCKW MECTHOCTH, KHABTO MOFABABT CO NAB3FG HaAQNEY npe3 cno-
HOMHUA W YACT BH3AYX W NMABO 3000MEHMTE, CH3IAGAEHM CAKQW 30 BBUHOCTTG ouepTaHa. Ko
TA3W MOTHBAUMA Ce NpUGOBR W APYrd, ND3MTUBHA. BCeKw ce CTPEMI AQ  HOMBOU NOAXOARY HOUWH,
30 AG M3rPOAM NPOCT M RCEH 00pas Ha' cBeTa, ¢ KoliTo ce onuTea Aa 3amedy {nowe AD #3BECT-
HO CTeNeH) CBETA HG YCBUGHWATA CH W TOKA AQ CB OTKBCHE OT Hero.

A. AliHuattu




SU3MKO-ETUYHA NPOBAEMM HA CBETOFHEAA1/
npoa;r.ropenun, (OMAH " fleGeser™ MocKaa)

Tema HQ TQ3W CTATMA @ MOAKOTO CHEAMHATENHO TMDE B 3arAGBUETO My A ce cawpxat
TOKO ABE AYMA HE & TPYAHO. A KOK AG Ce CBAPNAT ABATA PA3IMYHM CBATO, CHABDKALN CE BbLB
BCEHW eAUH OT TAX ? B CPBAITA HG HOWETO CTOABTME NPO3BYYQ CBPUOIHO AvorkosaTa - "gse
HyaTypu® ("nupuun v Jrsuun”). W Tosa Oewe KasaHe He oT ABHOMUCIEH AMPMK, @ OT RApode-
CHOHAA, 3aNO3HAT "0TBBTPE" C guamKaTa., Cera McKame Ag pasrnejaMe AOKOAKO B TO3M HPUAQ-
Ta fipa3a WMa UCTMHO W HOAKO EMOLMOHAAHO BLOGPANEHMS. -

W3y40saHeTo HO BL3HWKBAHETO MO HyHAQMEHTQAHUTE {#U3MUECHN Teopuyw MONe A0 WM
00ACHM MHOrO Hewa. Mpes HOKBBTO M MMKDOCKON A0 ce PA3rIEKAQT CTPYKTYPATA HG HOyYHUTE
OTHPUTHA, HBU3OEKHO B KPUA HO KPAMWATA CE AOCTMFG 40 MHTYUTUBHMA CHOH B YMQ HO nocne~-
Aosarend, y HOroTo ¢e e ofopMAnc HOBOTC 3HaHME. MHOro YecTo camarta CTPYKTYPO Ha npoye-
CQ HQ OTKPUBATEACTBOTO OCTABA CHPUTA M OT COMMA OTKPMBATEN AU CO 3QCOHYBA OT HAKGHBEQ
OGACHATE/HO BENCUA, M3WICABHA OT APYTW, C ADYFYM ueav. 3a TOBG npeaynpexAasa w. AHuahn:
"AHO WCKOTE AQ Y3HAETe Hewo 30 MBTOAUTE, HOUTO U3NOA3YBAT (JU3MUMTE-TEOPETMUM, He cry-
waliTe KAKBO HQA3BAT, O BHUMATENHO norAeAHeTe KoK ro npasst".

TpadBa AQ CH AQAGM CMBTHG, Ye KOraTo YOBEH Ce 30XBAWA AQ NPOHUKHE 8. CBHUHOCT-

TO HO HAKAKYB {YHAGMEHTGAEH NPOG/EM, HOPEHMTE HQ TOKSB' CTPEMEN BUHAFM  AOCTA-GT AbAGO~.

KO BB BOTDBUHUA CBAT HO NBPBOOTAPUBETENA. 30 AQ MOWe A0.Ce U3rpeav "pasymeHd Mogea" Ha
TOKDS TBOPEY, UCTOPMKBT TPAGBA AU HAMEDY AYWEBHOTO MY CHOTBETCTBME - NOHE HayecTaeHo,
"TONOAOrMUHO". PA3/MKATE MeXAY MOABNT W OOBKTA & W3BECTHA: NPUETO & MOABNBT HE cdiepa
AQ CE YEpTOe KATO /MHUA ... MOME AM YOBEK AQ CbAM 30 BEAVKO HOyYHO OTHpUTUE, Koraro
COM HE € HAMPasun W MaAKO ? HOraTto CTGBO AYMO 30 THHKOCTU ¥ AeTaliAw B HAY4HO-NCUXONO-
FU4HATQ 00AGCT, GPUMHLT HO WCTOPUKA €480 M 6 NPUrodeH 3a 00AACTTa HQ rFONEMAR TBODEL.
MPeACTOBA 30 WHTYMUMATA HO YUEHUR MOME AT Ce NOAYYM NPW U3YUYABOHE HA TBOPYBCHOTO HaC-
NEACTBO HQ rofeMuTe yueHu. biarojaped oGekT 3a Tosa e AWHUGHH - OCBEH BCMYKO Apyro
= HEFO0BOTO AGp CAOBO, DEAMM3MPTHO B MHOrOODONHM CTaTWM ¥ nucwa.

Moyyen OT COOCTBEHMA CU OMUT W PA3MMUAEHUAT] HOA ONMTQ HO APYFW YueHu 30
PUKAGHETO HQA HOBWTE 3HOHWA, AWHWOWH Ka3BA: "OHATUATA HE MoraT A0 0bAQT NPAKO AOrMYyec-
KW u3BBAEHM OT onuTa no Geaynpeue Haund. Ho nopagu NBAGrOru4ecky Lesm, G M W OT eB-
PUCTUYHN CHOGPAKEHMA TOKABQ, NPOLEAYPU € Heu3lenHa. W380AbT € : GKO He ce Chrpel NpoTUs
OrMHATA, TO BbOOWE KbM HULO HOBO HE MOXE AG CB AOCTHrHe. Apyrosue KasaHo, He moMe 4a

1/ "0 4yBCTBE NPEHPUCHOr0, WM BUIMKO-ETMYECKME npoG/eMs Mupo3AaHMs", cn."3HaHue-
Cana", 9,10, 1990 r. Tipesen (c u3secTHw chupowerus) ot PyCKU e3uK H.AxaladaH.
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ce nocTpoN Hu KhNG: HA MOCT, 083 AQ C6 M3NOA3YBAT 30 TOBG ABPBETA OT ropava, HoWTo
coMn RO cede CM He NPEACTGBASBAT YACT OT UANQTA KOHCTPYHURA".

KQXBO NPeACTOBAABAT ABPBATOTA OT Ta3W ropa ? ToBA CO MUCAGHWTE EHCTBPUMEHTH,
y6eAATEAHA COMO 30 yBAEYeHus TBopey. TOBQ CO KEHTGBPONOAOGHW XWOPUAHW NOHATUR, KOUTO
O WASHECNOCOOHM ~ KGHTO W COMMTE HEHTOBPU - CAMO MUTOAOTMMHO, G HE B CTPOTUA BU3MKO-
MOTEMOTAYEH CMMCBA. TOBQ CQ MBTOACAOTMYHM, JWNOCODICHA OPUEBHTUDH W CTUMYAW, OCHOBABAUW
Ce HQ WUCTOPWMECKWA HAYYeH ONWT. KOKBO ADYFO MOKE AQ W3NOA3YBQ CTPOATENAT HQ ByHAQMEH-
TQMHQ HOYKa, KOWTO TPAGBO AQ NPEVAO/IEE VHEPUMATG HA MMCABHETO, TEKECTT HA NPeAPa3CH-
JbUUTE, CUMTQHA - C MOBEYS WM NO-MAJKO MPOBO - 3@ GKCWMOMM ? HaW-06UO KG3GHO - BCUNKO,

HoeTo 6w MY MOMOrHGAO: BCHMUKW WHTBNEBKTYQNHW U EMOLMOHGNHN DBCYPCH,C KOWTO pa3nosara - Ta

HOAM TOM € B KPUTMYHOTG CHTYOUMASA NOHEWe DYHAQMEHTGAHATG Teopus Ce CTPOW He KATO C8
PewOsaT HOHHPETHW 30AQY4, TO 30 CTROUTENBH MATEPUAN MOME AG €8 M3NOA3YBdT Hedu3nuHu,
XYMOHUTOPHW NPBACTABA, OTAGAGMEHW, WO MPBB NOrAeA, C NPONACT OT CBETO HA fivanunuTe
e NOAOGHA KOHTGKTH MEMAY XYMGHATGPM U "NPUPOAOU3NUTATEAH" CO HGNLAHO BCTECTBEHY -
B enoXaTa Ha HOTOHI TOrasa HAYKATQ He & GUAT TOHQ CUAHO DA3BUTT W OTHYNAGHO OT ocmuroe_
KyATYPG ¥ OBWOYOBEUKMTE CTPOCTM, KOKTO € AHEC. He @ BH3IMONHO ofave Ad pusuuTUM: :iuzzuﬂ
KW NDU3HOHMA 30 TGKGBA BPb3KA OT dMauun Ho XX Bex. (lo-BBPOATHO Te fWxa nocounn s
‘ot 06paTeH XQOGKTED - §U3MKO-MTEMATMMECKW BABMEHTH NDK BOPMUPOHE HO- XYMOHUTOPHU Tp gau
CTABY - W TOBA NOPGAM GBTODMTETA, HOABNAHOCTTG W YOEAMTENHOCTTO HO TOYHATE HOYHM. u:u-
Bb3GHCTBAE ABHO CHUBCTBYBQ, HO TO €8 & NOAYWno Beue cnep ofiopMAHETO Ha mgawxo—ucre :
TUYBCKOTO 3HOHUE, G HE B NEPUOAG HA OTYORHUTE YCWAWA HO HEroBOTO TbpCEHe. 30T0BA CEA .
JETEACTBATA 30 XYWOHWTOPHUTE KOPEHW HO JyHAQMEHTAAHUTE @uaquun NPOACTABM AMAT CaMO zo
BOH XQPOKTED. CBra WCHOME AQ U3NONWM CBUAETEBACTBATA OT TAKLB XOPAHTEP - HA npnu;pu H
WIrDOKAQHETO HO KBOTOBATG TEOPUA C YHOCTMETO HQ HaW-rofeMuTe. Gu3nuA Ha au:r: :eAéc_
IMCKYCMATO OKOAO HBOHTOBATQ TEOPUA,3ANOYHAAQ HbM HPAA HA 20-T18 roAﬂTO e,
TurHana ceos anorefl npea 30-Te rOAUHM,E €AHG OT Hafl-ApauaTuuHUTE B mcxgpw s ‘
Ha Hesi  NOCBETEHQ OFpPOMHA. AMTEPATYPA.W €480 AU WOKe AQ CB NPepasKaNe; Ue Hano

card HellHus CHKeT.

ChHOCTTA HG KBGHTOBATO MEXGHWKA Ce CBENAQ A0 TOBQ, ueé NOBBAEGHHETO :0 AOCZ&TBH-
HO MOJKUTE KOPNYCKYAM CE OTAM4QBA .CHUECTBOHD OT NOBEAGHWETO HO TO/EMUTE Tena: “ronAMo™

- B
W "MAAKO" ce Pa3ABNAT OT 3HAMBHUTATO KOHCTAHTG Hd Mrowk h , A Hal yAMBMTBnHOTOBMMB-
ABVKGHNETO HO KBOHTOBWTE HOPNYCHY/W € THAXHOTO BbAHOBO ceoficTao. CamoTo eanZZOBAKBOH
M -
0-HBQHTOBATA 6pA U MOKE AQ CB NOMMCAW,
Hve e GUAO NPEKPaCHO U3YUEHO oue B A ] N
TOBATO AM3MKG € HEOGXOAMMO COMO HAKOKBA HOMOWHOUMA MEXAY ABATA WU3BBCTHM HouM;neuzuaz
) "
WEHUe ~ KOPNYCKYAADHUA W BbAHoBMA, 0604e AyMaTd "HOMGMHOUMA" B AQABHWA CAYYD “ophyc_
' - BBAHOBATE W -
CbBMECTABAHE HO HECHBMBCTABMOTO
§nes ¥3pa3 HO PEONHATO CUTYAUWA. oVt
KYNADHW CBOMCTBA, PO3MASQHO BEPOATHOCTUTE W CTPOrO AMCKPETHUTE ceolicTaa Ha Te o
ANINLNTE HOPBHOXT AyonusbM. HEHTOBLD MOKe AQ ¢bje HOpeueH KOMOWHOUMATG OT HOH e .
cle {BAHTOBWTE SBAGHWS CO CPELAT W DOBKTM, KOMTO B HAKOW CAYYQM MMOT NOBEAGHHE H .




8 APYFY - HO YOBEK.

HoBuTe BEPOSTHOCTHU 3UKOHOMEPHOCTM POAMKAAHO CE OTAMYABAT NO CBOR CMACHA OT
BPOATHOCTUTE, 'C KOWTO PAGOTH HAYKATQ A0 KBAHTOBATA &pd. [L0-POHO BCSKA BEPOATHOCT e
I3HQUOBAND HEAOCTAr HO'CBOABHWR : QHO CO 3HAE TOUHO CMAGTO HA NOAXBBPARHETO HO MOHETa,
IONE TOUHO AQ CB NDEACKOWE €31 WM TYpPE We NagHe. HayuyHata $opMysMpoBKE HG ONWCAHWE
'8 Hapuua lannacos AETepMMHUIBM N0 UMETO Ha flanadc, KOMTO GAM30- Bek npeaw NOABABAHETO
10 h Ha3sa: "Paaym, HO HOFOTO OWXQ GMAM WIBECTHA BCHUKY AelicTBYBQUM B JOAGH MOMBHT

SMAM MEWAY TeNaTa & npUPOAOTA, KAKTO W TAXHOTO puanonomenue, 61 3HAAN BCHUKHO, KoeTo me
TaHe 8v8 BeensHata s Gvaeye”.

Ha Adnualt e Ouna M3usn0 0OBPHATQ HO3OA, Y& TOW @ WCKaA AQ BH3POAM NOMAGCOBUA A
TEPMAHM3EM T JeliCTBUTENHO, CbBPEMEHHATa (v3MKa He no3Hasa Apyrv {opMv HO AETEPMUHU3DLM,
ocee cnomeHaTuTe. Odaue cam AlHalH, OTXBLPASHKM BYHAGMEHTAAHOCTTQ HO BBPOATHOCTHOTO
HBOHTOBO OMUCTHWE HO PEAAHOCTTA, C8 € CTPEMMA He KbM HNOCUECKOTO, /aniacoso OnUCaHue,
0 HbM HAKOHDB CBPBXAGTEPMWHU3LM, CNOPBA HOUTG He COMO DA3BUTWETC BBB BPEMETO, HO U HO-
MMUHATE CHCTORHAA CE NOAUMHABAT HO ONPBAG/IBHW 30KOHOMEPHOCTU. TOKBB CBPLXACTEDMAHUILM
0 worvn, cnopes AMHWOWH, AD 30MEHW HBAHTOBOTO OMMCOHWE , KOBTO CHIO HE AQNYCKA NMbAGH -
NPOM3BOA B HBYA/MHUTE CHCTOAHWA. ABHO, NlannacosusT ABTEPMMHMILM HE @ GWA AOCTATHUBH HE
AfiHWOMH B HEroBUTe KOCMOJIOrMYHW PO3MALAEGHUA : M3BECTHO © W3KA3BGHETO My : "ToBQ, HOETO

. HOUCTUHO M@ WHTePecyBd, & & WUMOA v e BOr HAKOHBB M30OpP NPU CHTBOPABAHE HA cserg "?Pas-

KoM Kpas HO MbPBATA TDETUHU HQ HOWETO CTOASTME BU3NUMTE YCTGHOBMXG, Y8 Ta-
p 0 p Busnyute y ' Gapa ce, npu NlonnOCOBUA  seTepMMHMaLM CHUECTBYBA NbAHQ CBOGOAG HO HAYQAHATE YCOBUA.

18 fNannacos HE MOKE AQ CbUECTBYBGY B CHOUTMA C TO HQ © 0 -
n YW HE WOKG Ja CbuecTeysa: B WA C yacTueTo NIBKTPOHN W Apyrw Wi O6ave AfHuaHHoBUAT Teopew,CbABHKM N0 BCUKO,O0n Tpabeano A b8 OTPGHWYEH B CBOS 360D
{pONACTHYW BEPOSTHOCTTA CE OKA3BA NMHPBUYHO nouarne. KOBTO HE Moke AQ ceé ofACHW Wam
' ¢ 0T 8AHQ - BAMHCTBEHQ BL3MOKHOCT. 3QUOTO B TeopuaTa Ha AMHWAMH He MONE AG CE W3MBHW .
CBeAe AC HAHOKDB HEAOCTUr HQ CBEABHUA, | ‘
IHCKYCHSTA OKOO KEGHBTOBATA TEODWR, FACBHA YUICTHLK B KOSTO GAXQ Hal [ AUKE rO/BMMHATO HO QW3UYBCKUTE HOMCTAHTH, 03 AQ Ce PA3pYWM LAAATA My TEOpuS.
BOMMKATE BU3MLK :u XX-va Bex - ARwwalty w Gop n; fyH uue:TunHocgru HO 30CerHaTuTe MOk A0 o QGACHAN pasaWneTo & noskiyauTe wa Bop u ANNORH ? Hera: He sutpossme
BMDOCH # TMAOCORCHATA HONONGHOCT :0 chond u;me uyc: C00BHA CAND © - mcK CHATS. N 4e HOYYHOTO TBOPYECTBO € AelHOCT He WO OGCTPAKTEH CYOBKT, O HQ PBAAGH YOBBH, OOpEeMeHe
ATq: .
P Ad ce cp AUCHYCUATT MEKAY OT COOCTBBHA 0WOrpadis, HENOBTOPUN KW3HGH NBT W WuTeMcku 06CToATencTad. W cTpyKTYpaTa
Ja6Huy v HoTon npes XYIII ek 3q CMACHAO HG NMDOCTHGHCTBOTO K BPEMETO. Hg CX0ACTBOTO B ‘ 6 f
WCHYCHATG @ NO-UMPOKO: NOGBAWATE CTGHOBM HQ HOTOH W Bop ca Giaw NPYU3HABAHW OT NO+0AS A ONOPHATS TORE, MINO3YBNA OT PUTUAMMTE VHGHM, 30 4Q MOBAMTHOT Cserd, Gsar Hail-
A ‘ . PA3/MYHK.- T3 CTPYKTYPO He MOME AQ CE CBEAB A0 HAKOKBA 3QHOCTEHSNA CUCTEMO OT Funo-
MOTQ 4OCT OT CLBPEMEHHAUHTE WM. ' (OGgue, 3aryOuauTe noswumt Ha NaMGHAY W AHHLGHH checem t
He M3YB3BAT 3064HO Coc CUPTTO HO TEXHITS SQUMTHALM, KOBTO & NDHIHOK 30 0CoH ; COBCKN NpuHUMNK, AWHWOMH NpesnouUTOLE AQ FOBOPU 3Q MHCTWHKT, 30 YYBCTBOTO, KOBTO NOA=
3HBCNOCOGHOCT~ ‘ :
70 HG Te3u CTauﬁaw a g T, P wISHoen ‘T CKa3Ba "HOE AbPBO We pacTe, W Koe e 3acvxHe". Hall-BawHOTO & cnyyas e, 4e bop n:
B : ; FOAHAMO3HOTO W OTAQBH H o8sctiRBa X | Aithuaiie He ca npocTO {M3UUM, Q JU3NUM-MMCAMTEM, 30 KOWUTO KU3HBHO BOXHO € AQ NOCTHIHAT
b 03HOTO W B 00 8 a | ec - .
W Ha CaeTa T céﬂ;'cu‘dbpe Ae 0T Ha cﬁur 0 04d BGHG :CH” e Ha QhsuuecKaTa KapTw | 8AMHCTBOTO B CBATA, BAMHCTBO, HOETO CB OTHAOCH HE CaMO A0 (M3UKQTA, WK AGKE HE COMO Al
1 a 3 Me 80 0 -
BbAALYEHNE HdpuscneraaT:ncﬁu:z npor oMu‘HaeAH: :az oumsguﬂloagrﬂ'HuegTHnCMTEAHOCTTO ‘ HOYHOTA, @ U AO "HEHQYUHATE', XyMOHATOpHK CBeph Ha NAgOTC,
i uo:To o 3unernonABenmuuaT N Mch;zu 6op. To : ’ 63 ToAGs e p“M  OcHosaTa | © CB08TO OTHOWBHME KbM BEPOATHOCTHUA 3UK HA KBAHTOBATA Teopmn AiHuaitn uspa- ,
T - H
BENE-TPUBUTOUMA C KBOHTOBUTE zuxonoue Hozru ;e CM:H n 327 ¢ gbeAMH ZDDCTPGHCTBO ‘ 3880 NO CNBAHMA HAUMH: "A3 BCE OWle BAPBOM BBB BHIMONHOCTTA 30 NOCTPOSBAHE .HO TAKLE MO
. BeposaTHo 0BG C HOBO CUNQ WE 303BY4a
Mgrnanrz v cﬁomeﬂurarc SHONEHHTa wcupcwa P P e 303By40T ABN HO PEaAHOCTTd, T.B. TOKOBO TEOPUA, HOATO (e ONWCBO CAMMTE Hewa, G He BEpPOATHOCTTA -
oy , ' 30 TAXHOTO nosejexne™. HenpueMaHeTO HO KBAHTOBATQ 3BPOATHOCT (83 CHMHEHME & CBHPAAHO
ToBa BE4e €& NOABM 8 padoTuTe Hg 8AMH OT HOfl-BUAHWTE CHBPEMEHHM UBTOPUTETH B
KBGHTOBGTA FPBMTUNA C.OYKAHT, YCTOHOBHA, Yo "TPOBUTOUATO BYBENAQ B35 EMSVKGTG HOBO C HEros0TO OTHOWEHWE HbM NPUUMHHOCTTA. ToM HEEAHOKPATHO € OUPLLAN. BHUMOHWS HA OrpaHU-
HMBC HO Heonpe eneHOCTM.Mn: ch ;a;HocTu 'n;u alt mpca bxuneon e ene:oc7nre W cayualiHocT HBHWATD, KOUTO HBOHTOBATG MEXCHUKQ BHCA NP NPMUMHKOTO ONUCOHAG HO NPWPOAQTT, YNOTPE
Te CBOHCTBBHMAHG KBQHTOBATA MZXGHMKG AHH ;n Goue znoro odzaﬁoxoeu oT He z a HoeTh 6ABQMKM NPW TOBE A0CTQ TPEBOMHM AyMM. MDMHUMRDT 30 NPHUMHHOCT. 306MA MHOrO BAKHO MACTO
. a ~ 3ye-
MOéTTu TBMCHEG K HBOHTOBITO NEXHMKG aamoro 1ol WecTsysaus. ue "Bor HenS:AuH HZ B METOA0N0rMATA HO AMHwafiH. WMEHHO HOPYWABAHETO HG To3u npuHuun (HeselicTauTensH, KOKT
e |
. » 304 JecTeysaue, P & C& 0KU3BQ fI0~HBCHO) WY NPEUA AbACO BPEME AQ 30BBDLA OCHOBHOTO CH TBOPEHAS - Teopus
3apose”. Pe3yATaTWTe OT MOMTB M3CAEABHMA NOKA3BAT HE COMO, Y8 5Or WFpae Ha 3apose, HO KO FDUBHTOLVATG )
ue NOHAKOra TOM XBbPAA 3QPOBETE HA MECTT, KHASTO COM HE MON® AQ HOAHWKHE". MoHexe P 'u ‘.
KOYKMHI yCNA AQ HANPABM COMO ONPEABAEHO KPOUKO KM BEAUHHA CiHHTE3, O HE nocnesHata, !
CBra HAMO AQ BHUKBOME BbB M3nvecHUs cHMCHA Ha Tean gymu.00aue TexHuaT 00 XyMOHUTOpEH }
CMUCHA & AOCTATBYHO ACEH: BPH3KATA HO BPBMETO B HAYKATA HE CE NPEKbCBA.
Camoyeepsni WHTEpNPeTATOPM AHEC C AeKO Chple 00SCHABAT, Y& B AMCKYCHATG 30
MbAHOTATA WO KBAHTOBGTA MEXQHUKO ca GvAu NPOTUBONOCTABAHA 4BE JODMM HO NPUUMHHOCT - ‘ |
ctapava, Jlanagcoed, M HOBOTQ, HBAHTOBO-MEXGHAYHT. Ho MOME AW 20 ce CUWTd, Y& NO3MUMATT

n

—dl—

? ' ‘ ( Kpasr Wa cratusTa - 8 cheABaYMA Gpolt )




YETBLPTOTO CHCTORHME HA BENECTBOTO X
P.Temnnen, A¥.ATopA

£4HO OT NbpBATE HEd, KOETO. Hay4dsame OT AU3NKATO B yunnule, e ue BellecTBOTO
MOKE AQ CE HAMMPG B TPU CHCTOSHMR * TBBPAO, TEUHO U ra3oofpasHo. Tosa o0aue He & ChB-
CeM BEpHO, 3QUOTO UMG W YETBBPTO CHCTOAHME, KOBTO € MEKAY TEUHOTO T8BPAOTO. TO Ge
" HOpWYG TEUHO-HPUCTANHO CHCTOAHME. B c
M0BEYSTO XOPa CBHN3BAT TEUHWTE KPUCTAMM C EBABHTDOHHATE YGCTULM W AUCNABUTE HO
KoAKyAaTOpUTE. Te 0604YE MMOT MHOMC NOBBYS MPUAOHEHUA. NoBBYETO GMOAOFUUHM CUCTeMA (v
HME BK/YATEAHO) ABAKQT HO TEYHUTE KDUCTGAW CBOATQ-LURAOCT - HABTBUHUTE MeMepaHw
BCHUHOCT €O TEUHM Kpuctaan! WHOFO BMAOBE) OT CHHTE3UPAHATE HANOCIEABK TEUHW KPUCTO/M
AMOT HEOOMKHOBEHM MEXQHWUHA W 8NBKTDUUHW CBOMCTBA. YHHEHEepUTe 1 TeXHONO3WTE Ca Ous B
HOYOAGTO HQ . TAXHOTO TEXHWUECKD NPUAOHMeHWe. ‘
OTHPWBAHETO HQ TEUHUTE KPUCTAAM © CTOHOAO 8 PE3YATAT HA PASBUBAHGTO HA MAKDO-
CHOMHATA TBXHWKA Npe3 19 BeK. MefMuTe 30NOYHAAM AQ K3N0A3YBAT MAKNOCKOMA 30 U3CAEABOHE
W HEMCHWAT NeKap PyA0Ad Bupxos e NbpBUAT oseK, HOWTO & HOGAADBAA € MAKPOCKON TEYHO-
KpucTanHa fiasa. fpes 1853 r. Tol OTHPAN MMEAMHQ, BBWECTBO, KOBTO ofsnea HepsuTe. Ha
gpemMeTo ToW He e.pa3dpad, ue e OTHPUA TeueH KpUCTan. Mo-KbCHO HBMCKWAT Hu3uk 0To flemaH,
KOWTO M3yyOBQN NPOMECA HO TOMBHE, WABMTMEMUMPOA TEYHO-KPUCTGAHOTO CHCTOAHUE. B 1888 r.
Toll @ Gun Beue jodpe W3BBCTEH C M3CAEABOHWATO CU NO KpMCTunmsuuMﬂ; Ho 14 mapt 1832 r.
" leMaH’ NOAYUMA nucMo OT ascTputickua GoTaHUK Cpuapux PaitHuTuED, Koltto 8 Mpara r..Gotes
BPXY CHEAMHEHME, HOETO HEOTAUBHU CUHTE3UPAN: XOJECTepWA GeHzoaT, Toll 3anounan uay-
"ygBGHETO HO HOBOTO BEUGCTBO C ONPBABAAHE HA TEMNEpaTYPATO HO TONBHETO MY. 3o uenta
#3N0N3YBAA MMHPOCKOR, C HOWTO HOG/WAGBAA 3ArPABAHOTO  BEWBCTBO. YCTGHOBKA HEWO HBOOK-
yaliHo: BEUECTBOTO MMAAG 488 TOUKM HA ToneHs. [pu 145,500 fennTe KpucTanu ce- CTonABaAU
¥ ce 06pa3yBOAA MBTHO TeYHocT, 4 Npu 1?8,5°C TH BHE3QMHO Ce W3ducTpana. lpy OXNaKAQHE
HQ GMCTPATQ TEYHOCT - TOA HAG0AQBAA OBPOTHUTE Npoueck. B mich.aro cu PaitHuTueD NpUAoKKUA
HAKOW CBOW. 06pa3uM v flemaH ce 3084 .C W3yuaBaHe HA AbTHATA, "mexvHHO" Sa3c Mam Me30*asa,
HOKTO CO HApWUQ NOHACTOAWEM. fleMaH YCTGHOBMA, Y@ Me30fia3aTa vMand HEOYOKBAHGTO CBOMCTBO
A0 NOAAPU3NDA CBETAMHATA. AOKATO HOPMAHATG TEYHOCT W3r/EKAd TbMHa, HOMQTO CE HOG N0 ACRO
npea NpocToTo YCTPOHCTBO "KPLCTOCQHM™ MOASPU3ATOPH, TO ME30A30TA W3rAGKAQAT APKO OlBE-

Cvkpate npesos o1 New Scientist, 4 May 1991. nNpesen Cr.lalpaios

Teuq.ﬂemou € 3HACA, YO HAKOM TBODAW HPUCTAAM MOTQT AQ 3QBLPTBAT PUBHMHATA HO NOARPH-
30uWA HO CRCTMMHATU, TAKQ Y8 TA MOKE AU NpeMvRaBa npe3 "KPbCeTOCUHW" noadpu3atopu, 9
PE3YATAT HQ NOADEKAGHETO HO GTOMUTE UAM MOJBKYAUTE B HAXOM BEWESCTBA CHUGCTBYRAT 280
PO3/MUHU HOBTUMUMEHTQ HQ NPEUYNBAHE HA CHETAMHOTU B HONDGBASHWE HO ONTWUHATO OC W NCPAEH-
AMKYNAPHO HE HeA. opaav TOBG Ce 3QBBRTBA PABHMHATA HA noasPM3UUMA HA CBETAMHATA, TA
BEUYE © B CHCTOAHME AQ NPEMWHE NPE3 UHO/M3OTOP W Bb3HWKBA KACUBO OUBETEHO KOPTUHA.

Toli KOTO KPUCTQAMTE WMAT ONpeAeneHE (MKCUPAHG CTRYKTYPQ - NOBTOPANO CE TPUMENHO KABTHA
OT QTOMA WAW MOJIBKY/M, MOKE AQ CE OYOHBA, e HAKOW OT TAX MOFQT AG GbAGT "ABYNDEUYNBa-
wk". O6aue TeuHOCTMTE HAMAT CTOOUAHO NOAPEKAGHE HO QTOMMTE W KOABKYAMTE B THX, NOPOAM
HOBTO T MMGT CAMO BAMH HOBHUUMEHT HA npevynpoke. 3aTOBO TPAGB AQ M3rABKAQT THMHW, KO-
raro ce HoGAwAQBAT Npe3 "KpbCToCaHW" nonspu3aTopd. Mpes manT v anpua Ho 1883 r. femad

u PalinuTuep ycunexo poGOTﬂT, 30 AG CW U3ACHAT HOHBO NPEACTOBARBO Me30%Q30Ta: TEUHOCT

WA KPUCTQA. 3aroAKaTa YROpPCTBYBA M Te W3UCTABAT W3CNEABAOHWSTA. TABG B KPR HO QBrYCY
1889 r. ﬂgMUH NOAHOBABQ U3CMOABOHWATA W AOCTHMHON 40 W3BOAG, Y& MMG pAGOTa ¢ "MHOMO

MEKW KPUCTAMM", HOWTO HOPEKBA TEUHW HPUCTGAM.

B 1924 r. HemeuvT JaHuen QopnenAep OT YHUBEPCWTETA B XUAE NOKO30A, 46 BEWECT-
80TQ, KOMTO NPOABABAT TEUHO-HPUCTAAHM Ja3W, CE& CHCTOAT OT MOAEBKYAW, KOUTO WMAT NPOAbA-
rosarta, yAbAxeHa §OpMa, a He CiEpWyHd. B KPHCTOM, B KOWTO MOAGKY/NTE CU YAbANEHW, MO-
SBKYAMTE €8 PA3NONAraT B TAKDBE NOPAAGH, ue JONBAHUTEAHO CB NOABSBA HONDABAGHUE, B KOETO
Ce OPUEHTUPTT MOABKYAUTE. AKO MONEKYAMTE CO NOUTH CHBPUUHM HDUCTAALT € HopMased. Horavo

tur.1 “HoroTo" auya"Ha TeuuuTe
KpueTam

a) TBNBA KOUCTOA ; D) cHeKThuna fia3a;
¢} HewaTwuRa Ma3a; 4)Teudalasa

TO“ Ce Harpass, TOMAWHHOTO EHEPriA NDEecAONABA MOAEHYNHOTO BBGMMOAEHCTBMB [ puspymuéc

_ NOAPGKAGHETO WM. HoNGKYAMTE 3aNOYBAT A0 C8 ABMKAT XQOTWYHO. AKO MOAeKyauTe, 0Gpasysauu

KpWCTand, Ca YAbAKEHW, NPY ONPEABNGHQ TemMnepatypa TOMAWHHATO EHeprus 4oke A0 e A0CTa-
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TLYHU AQ HOPYWA NOADEABHOTO WM MECTOPO3NC/ADMEHWEe,HO A0 He e Olie A0CTAT®YHA Ad npecjonee
NOMEHYMHOTO B3avvopelicTBUE, KOBTO BOAW A0 OPWEHTUPOHETO HA MONEKYAWUTE B EJHO HANPaBAE-
wnc® . Tosu HGGHMAGBO PaliHnTlep, KOraTo HErOoBUAT'KPUCTOA Ce CTONABA BB BMA HO MBTHA
TEUHOCT. PE3YATUHTHATE J030 ce’ cheTon oT MOJIBKY A1, PA3NOAOKEHH NPUGAMIUTEAHO  YCNOPBAHD
BAHO HO ADYFQ, HO C HOPYWBH MODAABK HQ NPOCTPAHCTBEHOTO PA3NOAOKEHWE. OPUEHTMPAHOTO paa-
N0ONIOKEKUE 3ACACQ MAAMOHW MOneKynu, OTCHCTBAETO HG NMOAPEAEHO PO3NO/OKEHWE HO MOABKYMTE
oauuuuso, ye Tasi D03a e TewwocT. NOpAAbK B OPVEHTOLMATO 03HAYOBA, Ye HAKOW caqMCTau,
HOTO KOBJWUMEHTR Ha APEuyriBaHE, W 30BMCAT OT HANPGBAEHWETO, B HOBTO Ce W3mepsdT. 3a-
708G Jfasava ce npossAsa Kato "geynpeuynsawa”. flo-HATATHUHOTO 3arpaAsaHe BOAM A0 PA3PYWA-
BAHETO W HE OOUEHTWPOHOTO PA3NOAOKEHWE HA MONEKYAMTE W Ce NOAYYABO HOPMAAHA TeYHocT. Ta-
KOBA & HOM-NPOCTATA TEUHO-KPUCTAAHA CTPEKTYPA, KOATO C8 Hapvua HemaTwuna®® . Xonectepun
GeH300TbT NPEACTOBASBA OCOCEH TMN HQ TO3M Jla3a, HAPEUEHQ XUPOAHA HEMTYHQ §a3a. Tosa
03HQYABA, Ye YALAHEHWTE MONBHYMM HENoA00ABAT BUHT-ARB WM AECEH. XUPUMHUTE MONBKYAW B

B NOAAPUBOLUMOHEN MMKPOCKON TEUHUTE KPHCTAAN
DA3HPUBAT KDACUBU TBHCTYDM, KOUTO CG XAPAKTEPHU
30 CTPYKTYpata Ha fasuTe: XosecTepuaxa (rope)
HemaTuuHa (gony)

HEMOTWYHOTA 030 MOTOT A0 NPEAWSBUKAT CAAG0 30BbPTBAHE HO CBOMTE CHCBAM. TOBA BOAM A0
"y CYKBOHE" HO HOMPOBAGHWETO B HEMATWUHATA $A30, HOKTO CTHNOAGTA MO CRMPONOBMAHA CTbA-
ga (rywct-%a3a). NbAHOTQ 30BBOTBOHE HO COMPANATA (CTHLAKATE) YECTO CTABG HA Pa3cTOAHUE

%/ Hupuua ce onTuuHa oc, Tuil HATO HOAuuveTto i & 0COGEHO BOMHO 30 ONTWYHWTE
C80'ICTBA HG BeuecTsoTo - Gen.npes,

X */Taumaa BEWECTBU, MNEAQHM B NO/ADUSQUMOHEH WAKDOCKON, WMAT CTPYKTYPA, B KOATO
& HaG/MAQBAT NMHWA, HOHUM (KOMeU Ha rpvuiyM € Hewma) - Gen. npes.
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OT NOPAABHA HO AB/KMHATA HO BHAHOTA WO BMAMMATG CBETAMHO. TOBG 03HAYBG, Ye OTPOME-
HMBTO HQ ONPEeAe/ieHO Ab/AMMHG HQ BBAHATA, YO 3aBMCH OT GPOA HO CTBNKATE NO CAUPAAGTA Ha
AGABHOTO. pU3CTOAHNME, NOAOCHO HO TOBA, HAKTO FBETOTATA HO PE3KWTE HA AWADAKUMOHHATA pe-
WETKA ONDEABAA KOW ABAMMHW HO BBAHMTE CE OTPA3RBAT.

XMpaAHUTE HEMQTWUHK 03U NBPBA CO HAMEPUAW NPOHTUYBCKO MPUAOKEHME. CeneKTUBHO-
TO OTPU3ABOHE HQ CBETAMHATO BOAM A0 NOABABOHE HA NPEAWBOUM CE LRETOBE. M3MGHEHETO Ha
TEMNepaTypaTa npeAv3BUKBN W3MEHBHWE HA CTHNKATE HO CMPAAITA, G C TOBO CE W3MBHAT W
OTPU3eHUTE UBETOBE. (NEAOBATEAHO TGHWBA {iU3M MOrAT A CE W3NOA3YBAT KATO TEPNOMETPH, G
B NOCASAHO BPENE W B NPOM3BOACTBOTO HA MOAHW HOTEPWA, KOMTO NDOMEHAT UBETO CH C W3ME~
HEHWETO HO TEMNEPaTYPaTa HQ YOBBUKOTC TAAOD.

MO W ApYru MO-CAOKHW TUNOBE HA TEUHO-KDUCTAAHW fa3M, Hanpumep npi Harpasaxe
HO KPUCTANG™ MOWE AQ C8 NOAYWA TAKQ, Y8 CTPYKTYPATQ MY AQ HE Ce PA3PyWaBsa v3Be AWK, a
0THauano 20 BB3HMKHAT CAOBBE OT MOAGKYMM. HonenynuTe B 8AMH CAoli MorUT'Au He BQ3nMO~
AeliCTBYBAT € MONEKYUTE B ADYr .Crolt,a B OTAGAHMA CAOH MOAGKYAMTE MOraT AG ce ABUKAT Xa0
THUHO, TOKBE TU HO NOADEKATHE, NPY KOBTO Ce 30N038A W3BECTEH nopaAbi, Ce HOpHyaQ

cuerTuuna®’ fosa.

JafenexuTento ceolfcTee HQ TEYHUTE HDUCTAM 8, YE NPUACraHETO HO BAGKTPUYHO

, WA MOTCHUTHO nojie, MOME AQ U3MEHW HQNPOBNEHWETO WA ONTHUUHATA OC. focreanara ce opueH-

TUPQ N0 HONPABEHWETO WAW- NEPNEHAUKYAAPHO HQ HUMPABAGHUBTO HO NOAETO B 30BUCMMOCT OT
XUMUYECKATO  CTDYKTYPA. T0BA 03HQUEBA, ue CE M3MEHA HOEJMUMEHTDT wa npevyneaxe, o ¢
TOBA M ONTWUHUTE CBOWCTBO HA TEUNMA Kpuctan.

" [TbPBOHOYAAHOTO MANOA3YBAHE HO TEYHWTE KPUCTQAM CE DHA3BA HeyAiauHo, nopaam
TOBQ. 48 T€ Ca ONAM HEYCTOHYMBYM N0 OTHOWEHWE HO ABHCTBMETO HO CBET/AMHATE U TOMAMHATC.
NonoweHneTo ce uamens cned 1960 r., HOraTo. ce OTKPUB HOBO CeMeNCTBO OT CTOGWAHM TeuHH
KPUCTAM - QAKUAUMGHOOUTeHUAM, TunUuHOTO AvcnAstiHO YCTPOHCTRBO C8 CLCTOM OT ThHbK CAoli
OT TEUYEH HPUCTAN MeKAY ABE CTLH/BHW MAOUKW, UMRTO NOBBPXHOCT € NOKDUTO C NPO3PayeH
NPOBOAAL CMOH OT WHAMEB HOAGBH OKUC,HOHECEH BYB BWA HO WEAQHWTE furypw W o6pasv. Mpo-
BOASLATE NOBDPXHOCTH CO MOKPUTA C AOIMMMMA ~ BEWECTBO, KOETO, KO CE HATPUE B AGAEHO
HanpesAgHWe, NOPAKAG NOBBPXHOCTHA CUAM, HOUTO NOADEKAGT MONEKYAUTE HO TEUHMA KPUCTAA.
lIPW TOBG rOPHATA U AOAHATO NAGCTUHKA CO HATPWTY BBE BIAUMHO NEPNEHAMKYASDHYW HaNpABAe-
HUA, TOKO 4e TeYHMATKPUCTEA ce "ycyusa" (TyMQT~CprHTypu) Ha 90° B TOHO KOMETPYMpaHaTa
KAeTHO. 30 AQ Ce noCTPOW Avcnsell, @ HYKHO KABTKATQ AQ C8 NOCTABY MeMAY "HPHCTOCOHM" no-
nApu3aTOpK. CBETAMHATA, BAM3AWU B KAGTHATD, & AMHENHO MOAAPM3MPAHA. 30BBPTRMAT Ha 90°
TEUEH HPUCTAA 30BBPTBA PABHWHATA HA nOAApW3auMA Ha 90°, 30TOBA CBETAMHATA NDEMMHOBA
npe3 BTOPUA MOASDM3ATOP (GHOAM3ATOP). AKG CE NPUAOKM HANDEKEHWE MEKAY NAOYUTE, BLIHUKBA

%/ BeyecTsara ¢ Taxosa ceotcTBO mmaT FPOAMBER ENEGMEHT NOACCEH HO MONBKYAHUR
CTpOeK Ha canydenata naHa (HQ rpBUKy - cverma - canyH) - Gen.npes.




ENeHTPUUHD NOAE, HOBTO 6 B CHCTOAHWE A0 Npeojonee BFGKTA HO NOAUMUAHOTO NOBBPXHOCT

# A0 NOAPEAM MOABKYAUTE B Ta3M OBACCT TOKA,ue TE AG AEKAT YCNOPEAHO HQ HANpaBAekueTo
HO ENSKTPWUHOTO nose. Cera NOAAPM3CUMOKHATG POBHUHA' HE CE W3MEHR W CBETAMHATO He npe-
MUHOBG NPe3 QHGAW3TTOPO. 307030 OGAGCTMTG, 30CErHOTY OT E/BHTPUUHOTO nose, 0CTABAT
TOHMHN.

TeUHW KPUCTAAW OT TOKBB THN PAGOTAT MHOMD AOCpE 30 MOAKW AMChAen. 3a ronemu
acnnen (HANp.NAOCYK TENEBM3NOHEH EHPGH) & HykeH roasm Gpol TOMMBA KNETHW, KOBTO YCAOK-
HSIBO TBXHWYECKOTO M3nbfiHenne (OCBEH TOBO T& BAUAAT E4HT WO Apyra). 3a Tasw uen oaue
MOXE A0 C8 M3NOA3YBAT cMeKTWuWW fiaau, Npes 1975 r. Pobept Madep oT yhusepcuTeTa B Napus
NPEACKA3Q M NOKO3Q, Y& KATO Ce M3NOA3YBAT XWDOAHWA MOAEKYW 8 Me30[a307Q, BY3HWKBU Xi-
DOAHOCT HO UBJWA TEUEH HPUCTAN, KOATO NPABU BewecTsoTO "fiepoereTpuuko". Monexyaute
MOFOT AQ CE CUHTE3WpaT TUKA, Y8 AG NPUTEKABAT AWNONEH MOMEHT. Bb3HUKHAAMTE enekTpocTa-
TUYHI CHAM MBWAY AMNOAWTE, NOADEXAOT MOAEKYAMTE B Cnos. 06Que nopaaw TOB, Y& BCEHW
CMEKTWUEH CAOl Ce 3aBBPTBO NO OTHOLEHME HA CHCEAHMA, BEWEBCTBOTO HATD WAJO HAMO AQ WMG
AMNOAEH MOMEHT. TAKOBO BEWECTBO CE& HAPWUYG HEPOEeASHTPYUHO MAW X7:MeneKTpuuto. fipes
1984 r. Hoen Hnapk v Ceen Jarepean oT yHusepcuteta B KONOPGAC NOKU3BAT, Y& TOHUBG fa3a
0 G4n0 NOAGSHA 30 HANPQBATA HA AUCHAEN. TAXHOTO YCTPoHETBO & nogo6HO Ha "YCYHBaHMA' He-
MOTHYEH Ancninelf, KQTO CEra NOMMMUADT Cce HATPWBO A TAKOBG HANPOB/EHWE, Y€ HONBAHO AG Pas-
BME CNMPanaTd. B TOKLB CAyual AMNOAHWTE MOMEHTU HE Ce HOMNEHCWPAT BAQUMHO M
BU3HHKBA AUNONEH MOMEHT MEKAY NAOYKUTE B KAETHATA. MPUNGraHETO HO SABKTPUYHO none odpbmo
AUNCAMTE, C KOETO c& 00pbld CPBAMOTA OPMEHTAUWA HO MOABKYAMTG. 30 A0 CE v3BBPUK TOBA,B
HYXEH MHOTO KPATBH MMAYAC OT NOPAABHA HO MMHPOCEKYHAW. KNeTHUTE Morar Ad ce NpasaT no-
"MOAKA W NO-FbCTC  PO3NOAOKEHW, 083 A0 CM BAMAAT ©AHO HO Apyra. O6ague npean Ao €& nossar
MOCOBO NAOCKW TENSBU3VOHHW EKPAHW, CO HEeofiX0A4WW oue Wacnepsahva. NocnepnuTe 15 roguku

_ NPOABAMGBG THPCEHETO HA HOBK MOASHYJHW fiopMk, CNOCOGHW Aa 00pas3ysaTr TeUHW HpucTasm, Us-
C/BABOHUSATA NG TEYHU KPUCTAAM ¥ CBOTBETHUTE TEXHONOrUM 1A NPOABAKAT A0 CE PA3BMBAT Npes
CrejBQWOTO CTONETHE.

Jafenekia ¢+ Ho 30MHTEpecyBaHUTE HECTIBUMAAMCTU MOWe AQ CE MPEnopbua
grarata Ha C.A.Mrun 1 A0 Eaunos "Hugune Honctaam” budamoTeuKa
"saHT", ewnyck 20, 1772 1. '
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1t @ NOCTUrHAA 30BUAHO CHBHPUEHCTBO BbS fiyHkuus w camosauuta, fpes nocneAHUTe AeCeTH -

"CNeKTLP 306M3  AMANG30HA or 1mm 20 100 km ¥ €8 HOPUUA PQAMOBBAHM. KbCOBLAHOBOTO Mb~

CBETAMHHIA W NASEPHA YBPEXAAHMA W 3AUKTA HA QUUTE

. A0U. H.T.H. WA Havonos
tu3.§-rer - CY

YoBEHLT @ W3INOMEH HO BUAMMATA CABLHUYEBA CBETAMHO W WMU HOHTGKT C PA3AHYHUA
N0 BUA M3HYCTBEHY W3TOUHUUM NPE3 LBAMA CH MMBOT. B pB3YATAT HG NPOABAKMTENHATA 680/0-
UWA 3PUTEBNHWAT OPraH CB e NPUCNOCOGUA KM HENDBKBCHATO. WIMEHALNTE CE CBET/MHHA YCAOBUA

ABTHAR YBPEKAGHUATO HO OYMTE OT SMAMMATG CBBTAMHU CE TPEBPLLAT B OCOOEHO OKTYQNeH npo-
GAeM NOPGAM LMDOHATA YNOTPEGa B NPOMMULABHOCTTA ¥ B GUTG HO MOWHM CBATAMHHM W3TOUHWUM,
BKANYUTEAHO M ONTUYHUTE KBGHTOBM reHepaTopH (403epure), WHTEHIUBHOTO PO3BUTUE HA TPAHC-
AOPTA # HOBUTE ONTUMHU TEXHOAOFWM.

Haxou WHJOpMALMOHHM CBOACTBA HO OHOTO. ﬂbqeacTn @HEPrUA NPBACTABAABA SAEH- |
TPOMOFHATHA BBAHW, W3ABUBIHETO Y NOFABUGHETO HG KOWTO CTBA HO ONPeAEneHdt nopuMM -
KBAHTW (BOTOWW). CHBKYMHOCTTA HQ ABYGHWETO, PUSNCAOKEHO NO PEAQ HQ WMEHBHHE HO Ab/NM-
HATE HQ BYAHWTE WAW YBCTOTATE My, C8 HODWYQ eNEKTDOMArHATEH CMBKTbP. HACHONECTOTHAAT

yeHWe NOA 1 mm € PEHTIBHOBO W raMG-AbyeHWe. ONTUYHMAT AMANA30H € C AbAMAHO H BbAHUTE
0T 1 mm 40 1 nm , KOTO CREKTHPLT MY C8 PA3AGNS HQ TPU YYaCTBKA: WHEPAYePseHo (hv)
Mbuskue oT 1 nm. g0 780 Tm , BUAMMO. Abyerue (780-380 nm ) u yarpasvonetoso (YB) mb-
yeHue or 380 mm A0 1 nm . Hof-00uo ALUEHWATO CE XOPAHTEPW3UPAT KATO Helohu3aupauu
(Y8, suavMua. u WY cnexTup,. CBPBXBUCOHOUBCTOTHUR AMONASOH U DOAMOBBLAHWTE) ¥ MoHW3MpaUM.
WaTouHMuM Ha MOHW3WPQUA POAMAUMA CO PeHTreHosuTe TpbOuW, FANO-U3NLYBATEARTE, AADEHUTE
PEAHTOPH, POAMOGKTUBHUTE HYKAMAM W AD. USTOUHWLKTE HO HEHOHW3MDOWMTE AbuetuA Ca ecTecT-
penn (CABHUETO, NAGHETUTE W 3863AUTE, OCBETBHATA NOBBDXHAHA HA 3eMATd, o6nayute, Hedeto
W Ap.) W W3KYCTBEHW (PO3AMYHW BMAOBE NTMNW, HAKOM. HOrPEBOTE/HA ypeat W MPONMUAEHK YCTO=
HOBKM, 03BPUTE W T.H.) Tend.
CBOT/MHHATO BHEPrUA C6 M3MEPBO C NOMOWTA HA DOSAMYH npueunuum KATO TA

£8 XOPOKTEpU3NDa © ONpeAeAsHit SOTOMETDUUHMA U BHEPFETUUHN BEAWYMHU, YoseuKoTO QKO '8
yHAKOAeH TOTONPUEMHUH; TO NPeoGpasysa CBET/MHHATA HBPTYA B 3PUTEAHM YCBUQHHS JHONTO Nped-

CTGBARBAT - c/loMeH DW3VKO-GMOAOrMYBH NPOUBC, ONPEAGRAY Ce OT TPU CAQBHA Mosena - on-
THUHATO ‘CHCTEM HQ OKOTO, HEPBHATA CUCTEMA U MO3bKG. OKOTO nrpae HQ-BAKHATA POAR NPU
BLANPUEMGHETO HQ CBET/MHATA M OGKPYKABAWKS,HU CBAT, HATO NO CBETAUHHUA 06pa3 ce.onpe- .
2809 MECTONONOKeHMETO HO HaGnwAaTeNA B npochuHcrebTo. BaxeH HAKT @ OrpOMRUAT AMHAMWYEH
AMONQ30H HQ GACNTOUMA HG OKOTO KbM CBETAMHHATE ADU3HEeHWA, KOTO C8 PA3AMNABAT AHEBHO,CY-
MPOUHO W HOUHO 3penve. o4 ASHiCTBMETO HO CBETAUHATA UYBCTBUTE/HHTE BEUSCTBU gva foto-
NPMEMHULMTE HO PETMHATA NPETHPNABAT GMOXUMMUHA NPOMEHA, Npu HoeTo Cce OTABAAT NOAOKM-
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TeAHA ¥ oTpMyaTentn Hou. HOraTo HOWUBHTPGUWATO WM AOCTAFHE ONPEABNBHO HABO, Bb3-
HUHBA 0MOTOHOB WMMYAC, KOWTO NO HEPBHOTO BAGKHO CE NPBAOBE B MO3BHO HQ YOBEKA.
3peHHeTO NPEACTABAABE APOUEC HA NOADBKAGHE HQ CBETAMHHY 06pa3M,
HOWTO CO GAGKBATHW HQ BBHUHWR CBAT. B NPOLECE HA NPeABApMTEAHATa o6padoTHA Ha
W300PAKERNATA C& NPOBEKAO COPTMPOBHO HO W3MEBHEHWATO HA SPHOCTUTE.

"B 3DUTEAHATQ CUCTEMQ HG 4YOBEKQ ¥ CE CHHTE3Upa CTQHAGPTW3UPUHO ONMCOHWE HO JopMMTE W
NOBLPXHUHATE HG NDEAMETHTE, KOUTO CO NOPOAMAM o6pa3uTe. Kato GMOAOrMYeH foToNpNBMHIK
OHOTO Bb3NPUEMG OCBATEHATE NPBAMETM C ONPBABABHA CBETAOCT B 3GBUCMMOCT OT TAXHATG Ap-
KOCT W WHTEH3UTETQ HO CBETAMHHOTO yceuaHe. OHOTO e CBneHTUBEH npueMHuK; JoTopsuenTo -
pUTE My PEOrupaT M3CAPATEAHO HO CNEKTPAAHWA CHCTAB HQ CBOTAMHHMA NOTOK. Mpu AHEBHM yC-
0BAA OHOTO MMQ HQM-BUCOKO WYBCTBMTBAHOCT KbM ABAKMHQ HO BBAHGTA 555 nm., 0 MOHCHMAA-
HATQ My YYBCTBUTBAHOCT Npit CYMPGUHO 3peHue e npu 512 nm .

Ypes ouute xopaTa nonyuydsar 82 - 90 g 0T UANaTa HeoOXoAMMa WHEOpMAUUS. OKo-

TO HQTO CNOWHG ONTUHO-ANONOrUYHG CUCTEMO B MHOFO UYSCTBMTENGH CBETAOBL3INDHEMAY YDEA
¥ pagdoTH NPOBMAHO B OFPOHWYEH AMGNO3OH OT -APKOCTH. OcoBBHOCTHTE HO HASMNAGBAHWTE npeA-
METH OHO3BAT 3HQUATENHO BJMAHWG BBPXY CTEPSOCKONMUHOTO BB3NPUEMAHE HO NPOCTPOHCTBOTO.
CTBpeOCKONUUNMAT 00DPO3 OTPO3IRBA reoMeTPUYHMTE CBOMCTBO HA BUAMMHTE NOBBDXHUNK (ophen-
Tayna, AbAGOUMHA, HOPYWOBGHE HO HENPEHBCHATOCTTA MG KOHTYPHTE, NIOKQAHATA ‘U NPOCTPAHCT-
'BBHOTQ OPUEHTALMA HO OOEKTATE WM T.H.). fipn NDUBUAHO OCBOTABOHO 3PUTEAHATA CHCTEMA HC
YoBBHO OCWrypaBa TOWHO NPOBKTUPAHE HG NOHANHUTE CBOUCTBA Ha NOBBPXHUKNTE, KOWTO 00pa-
3yBaT gopMaTa Ha ofexTHTE. WHIOPMOUMOHHAT TEOPHA HA 3PEHAETO NPBANCAQra PA3AGASHE HA

npoueca 3@ NOAY4aRGHE HA WHHOPMOUMATG 30 JopMOTA HU CBETAWHHWA OOPA3 HA TP eTana: Ohpes

ABNSHE HQ H3MEHEHUBTO HU ADHOCTTG M NOKAAHATE NOBLPXHAHM caonctsu, OUBHABAHB HO OCBE-
TEHOCTTQ HO OGBKTUTE W KOefMUMEHTUTE HO OTPONEHME (caeTrocTva) Ha NOBBPXHUHUTE, Bb3-
NPUeMaHe Ha TPUMePHATQ CprKTypﬂ ] opruuuauuunru Ha fiopMata Ha Hudnmgoauunra peunuu
KOPTHHM,

0GpadoTHATG HQ 3pUTEAHATA UHJOPMOUMA © OPrOHU3MPOHA MO MOAYAGH NPHHNWY :

QAGNTUBHATA 3PUTEAHG CHCTEMO TLPCU CHWETHO BAMHWTE 0OPA3W, HATO PA3ABAS CAONHUA NPOYEC
HQ BH3NDUEMTHBTO HO YACTA W PEAAMIMPA CHBHYMHOCT OT HE3ABMCUMM YCNOPeAHWM NpouecH 3¢ on-
THUHO 0BPAGOTHA HA W3OGPANSHWATA. GUIMUHATE GCHOBM HO npeABaPUTEAHATA: 0OpaBOTHA HA W30~
OpaXeHuATa B 3DUTEAHTTA OMTAYHG CHCTEMO PA3rAGNAT reOMeTPUUHATE CBOWCTBA, KOBBMUMEH -
THTE HO OTPOMBHUE 30 BUAUMMTE NOBBPXHUHK, OCBETABEHETO KA COKPLNABOMAYA CPeAl W no3u-
uMATe Ha HaGawAaTens. YoBEHDT Bb3NPUBMA BUAMMMA CBAT C HOrOBUT® DW3MYHW CBOWCTBA ¢ CbB-
KYNHOCT OT HBNPOSPAUHYM W NPO3PQUHM OBBKTH C NOKAAHW W3MENEHWA HQ OTPAMATeAHATa cnocol-
HOCT, COMOCBBTEUM U §AYODECUMPALM M3TOUHUYM. OKOTO M@ UYBCTBUTBAHA ORTUYHA CHCTBMA,
KOATO §iYHKUWOHMPG NPABMAHO CAMO npw ONPeABNEHU CBET/MHHA YCNOBUA HA HAGMWAQBAHUTE npep-
METH.

CBET/MHHY YBDENAGHUA HO OuuTe. YBPENAGHASTG HG OMATE ¢ OBLMDHW M CG

npeAMBBMKQHM OT WHTEH3VBHA CBBTAUHA, MPOABANMTEAHK BKCNO3UYMM, DCBBTABTHE NpM padoTe B

3QTHMHEHW nOMeWeHnA K T.H. CuuTa ce, 4@ Nos Bb3ABHCTBUETO HO CBETAMHATA MOFQT 4G HACTY-

NAT Tpi BAAQ yBpENAGHUA : BOTOXWMUUHM (OT HBCOBBAHOBHTE AbuM), TepMMueH (NDU NPOABANM-
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TENHW BHCMO3WUMM C NOBUWOBAHE HA TEMNEPRTYPATO HO OYHWTE THKAHU) U MexanwuHy (npeans-
BUHGHW. OT EKCTPBMHO -KPATKU M MOWHM GAfCHUM). NPOHMKBOHETO HO CBETAMHOTA AC YYBCTBUTEN-
HMS OPIGH HG OKOTO - PeTMHOTA, W HBUHOTO yspewsauo AelficTeue 3Q8MCRT OT MHOMO YC/OBHS K
foKTopH. ONTMYHATO CACTEMa HO OKOTO (OKYCHPO CBETAUMHUTE AbYM BBPXY HOTONDUEMHWLMTE
(pelenTopUTE) M MHOFOKDATHO YBEAMYQBO EHEPTETUMHATG NALTHOCT HA NAOWTY HO obpasa. Un-
PUHGTA HQ' 3EHMUATO NPOMOHA CBOS AMAMETHLP OT 2 mm A0 8 mm , KAenayuTe ce 30TBGPAT,
MUrMBHTHUTE TEAU A0 M3BECTHW TEMNBPATYPH HU CBETAMHHO 3arpssaxe ce 3ggeicTaysat. Mpos-
PAYHATE OUYHU CPpeAv afcoplupaT OKoAo S0 % OT CABLHYEBATO eHeprus, JOKYCUDOHO KbM PETHHO-
Ta: CBETAMHATA C ABAKMHG HO BHAHATA N0A 400 nm B NO-rOARMOTE CM YaCT CE NOTABYQ OT

,NPBAHNA OuYeH CerMeqT, a BbAHuTe HaZ 800 - 1200 nm CB NOrABWAT CEABHTUBHO OT ABUETC M

CTBHNOBUAHOTO TSAO HO OKOTO.

UosewxOTO OKO MMQ WWUPOKK. MPOHULM Ha QAGRTAUMA KDM OGKprOBGNOTO ro ocsertne~
Hue. Hall-cha0aTo. CBETAMHQ, CNOCOGHA BCE OWS AQ AGAE 3PUTEAHM YCEWQHUA, WM Ju3NueH WH-
TEHINTET OKOAO 2.3, 10'1 W, 0 Hall-ropeMusT CBETAMHEH WHTEH3WTEeT, BL3NPUEMOH OT OKO-
T0, '8 OKONO 2.3 10'3 ¥ . BpemeHHOTO HOpyWeHUE HQ 3puTeaHuTE GyHKUWM, NDBAMIBUKGHO OT
ObP30TO WIMEHEHME HQ W3XOAHOTO CHCTOAHME HA OAQNTOUMATO HA 3PUTEAHVA OpraH noj Bv3sed-
CTBMETO HQ CBET/MHOTA, CB HOPUYG CBETAMHHO 30CAEnAsuHe. MpW AcMCTBUETO HA CUneH cBeT-
AMHEH W3TOUHWK C HWBO HO APKOCT, MO-BUCOKQ OT APHOCTHATG GAGNTQUUR HG OuuTe, €6 HAMA-
7980 CROCOGHOCTTA Ha AQASHOTO Auue A0 PA3AWMYABG npeAMeT¥ v usetose. {lpu ronemu RPHOCT-
HW PO3MMKW HO GAHOBPEMEHHO BUAVMMTE NOBBDXHUHM HO NPEAMBTUTE HACTLNBA HENPUATHO yCe-
1{OHE HQ HeyA0OCTBO W HANPErHATOCT HA 3pUTEAHATA AelHOCT.

CAbHYEBATA CBETAWHA, AOCTUraHa A0 3EMHOTQ MOBBPXHWAHO, CE NPOMEHA B 3QBUCH-
MOCT OT HeWHua nbT M 8b34eHCTBYBA BLPXY OUMTE NOCPEACTBOM AVDEHTHATE W OTPA3BHUTE
cAvHYesH Abud, CAbHUETO M3rAexAd 0910, HOCATO Ce HaON0AQBA HO OGAA NP3 KLCHA QTMOC-
#epeH nbT HO Abuute (FMr.1). CAbHUBBMAT CNEKTHP C& NPOMEHA KbM YEPBEH NpU YBEAWUABAHE
HQ NBTH HO AbUATE, KATO C HOGAMKOBOHETO HO 30630 OTHOCMTEAHOTO AeficTaue Hu CHHATA
CBET/MHA PA3KO HOMOAABA. HOraTo OGYOTO CABHUSBO Abdenwe Hazxsupas 10 mw/(un, + TDYAHO
cemMmmuwmmﬂmmwAmuemmmmomnm@wmmamm&nmcmmmom%-
HMe nog 3 mW /cm2 (30 BroAQ HOA XOPM3OHTQ OKOMD 5 W CPUBHATEAHO WHCTO Hede)
NOBEYETO XOPG MOFAT AQ HAGMOAQRAT CAbHugBMA 30463 (AW w3rpes) Ao 10 min, 083 A no-
NYHOT HAKOKBY YBPERAQHWMA. '

{13MBDBAHMATE NOKO3BAT, Ye no ofea (12-14 h ) 3eMHQTQ NOBBPXHAHA MG CAbH-

ueea 0CBBT/EHOCT 6-12.104 1x . B Haxou pafionn Ho YepHomopueTo nacwHeT wma 1,2.107 1x.
a cc@athT - 103—1041x . OcTpute nbyesu yBDEKAQHUA MW HAO M0 AGHME HO CABLHYBBUR AUCK:
(NOHAKOFG W NPY CABHUBBMTE 3QTEMHEHWS) C HE3AUUTEHO OKO CE CLNPOBONAGT OT 31CAENABAHE
1 XenvonaTwu. Moe A0 uma Cba3es ¥ f0TOHOGWA, 3pUTENHATA OCTPOTA HAMAAABT A0 0,1-0,2,
KATO Ce HapYBa W 3pexueTo 3a Gan3o, 0CTPOTO YBPEKAGHE MOME AT poBeAE A0 OT/eNBaKe

- Ha pBTMHUTG, TPOMG03@ HA PETUHHUTE cvpose, aTpofins Ha SPMTBHHMS HEp8 U AD.

PeTUHOTO MONE AQ CB YBPEAW M OT CBETAWHATA CHC CPABHUTEAHO NO-MOABK WHTEH-
3UTET, NPY KOBTO HACTBHNBAT XPOHWUHM CNDHUEBW YBDEKAGHUS HQ UBHTPAAHATG AMKA. Bve suco-
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HUTE NNGHUHW MOTraT AQ HACTHNAT YB

ueuna (JoTonalopaTopuu, PEHTEHOBH

MEHAT: NOABABAT Ce 00AKW B OuUTE,
~ YYBCTBO 30 APKOCTEH  AucHoMopT,
£BETN000A3H # T.H, [opAMATa COMO-

TONOTWYHA NPOMEHU, HO HACTBNBA NO-
Ovp3a. ymopa. 30 npofiunakTuKa ¥ 30~
WMTQ HO QUWTE WWPOKO NPUAOKSHUE HO
MMPAT THLMHUTE W DO3AMUHO -OLBETEHW

CTBHAQ. 30 QuUMAQ.
0OMKHOBBHUTE THMHW OWMAG CO
Hal-4eCTO  CPEUOHUTE : CBBTNO3AWUMTHM

I
our, 1 ' CPeACTBA, OCOGBHO HQ MODE W HA NnJAa-

Hita (3ume). fipeanasHute npoTuso-
CAbHYEBM OUMAG TPAGBA G GUATPMPAT CBET/MHATA, KOTO HOMAAABAT OGLATG APKOCT HQ HAGMK-

AGBOHWTE CcLeHW W afcopdupaT YB u WY nvuerue. 06a4e 30CNeNsBAWOTO GABCTEHE W ADKWTE M3~
TOYHMUA He MOrGT HANbLAHO 40 CE NOTWCHAT OT OGMHHOBEHNTE THMHM CTBKAQ. 30 UBATO ce. u3 -
_nossyeat CeLMBAUINPOHY CBBTAOSMATDY, NONAPUIOUMOHHN OUNAQ, OUBBTEHM CTBHAQ C npoMeHnm;‘
BO ONTMYHO NABTHOCT (CMBM, 3B1BHM, KbATM, HABABM W Ap.) W T.H. be3pa3topHoTa HACEHe: Ha

ThMHK OuYMna oT xopa, NPBAPA3NONOKEHA KbM MOBUWEHO BLTPEUHOOYHO HANArGHE, & PUCKOB OKTOP
. B - N ’

HOKTO U 30 /MUQ C TONAMO HBCOrNeACTBO. VHAVBUAYOAHWTE 3QUMTHU OUAAQ C& NPENOPBYUBAT. NP
pagoTa Ha OTHPUTO (.30 CHUOPM, QANMHUCTA, HOPAUM, CMIOPTHW cTpenuu, JeTUM w.Ap.) Kufo '
HOM-NOAXOASUN CO WBbATUTE W WbATO-OPAHKEBMTE CTWLHAQ, KOWTO norawuat YR M'CMHMTe,anM HQTO
NOBULIABAT KOHTPACTA HA HOOMOAGBAHWTS neilaamu., LoOpM XQPAKTEPUCTUHY WMMAT CHUO TOKa m,
KbATO-38N1GHATE U 3e/1eHUTE funatpm, Kouto oTpasseart ¥B u W ananasoH oT chéutbpu. nougxoru
Ce U3N0A3YBAT METOAHW NOKPUTUS BBPXY BbHUHMTE noabpxnmnmvnu‘crbxnurug pemefbﬁuw W 30unT-
HY HO3UDKY W ADYrW MOAOOHW 3ULMTHM CPEACTBA CPeWy APKM CBETNOITOYHMUM M GAECTAWM no-
BBPXHUAHM. ' v
TbMHMT§ (cuey,KOf9BM U Ap.) CTHHAG 3Q OUMAQ CE MPENOPBYBAT HA AMUG, W3/M3QUM
HOBBH OT ToMHA-noMeweHuA (KuHO3aAM, foTonalopaTopin, W3CAEA0BATEACKM Gchoee,w nadopa—‘
TOPHA KOAW W Ap.) 40 NBAHOTO GAGRTMPGHE HO OUMTE HbM APKOTO CAbHYEBO ocaéTneHme. Hoce-
HETO HQ THMHU OYANQ e HONONMTEAHO ¥ 30 XOPa C GOAHW OuM, C BB3NANGHWE HO PETUHATA,CAEA
HAKOW OYHW- onepauwd U T.H, CagA OTCTPOHABAHE HA "CTAPYECKOTO nepAe“ ( 30 xopa ¢ uéuuuu-
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W3rapaHuA Ha ouuTe W NOTHMHABOHE HQ
neunte, Mpu U3AU3AHE OT THMHU NoMe-

KAOMHETH W AD.) HUBBH B ACEH CAbHYes
AeH (JOHBT HO 0ganTOUMA PH3KO C8 npo-

3AUKTRA ¥ HOMNEHCATORHA -BB3MOXHOCT -
HO OYWTE NPeARA3BG 3pPEeHueTo -0T na--

[]

WY 0un) NQUMBHTATE CHUO TOKG CE HYKAGAT OT NOAXOAALM MPOTWBOCABHUEBM O4MAD, KOUTO
3HOUMTENHO AQ HOMOARBAT WHTEBH3WBHATQ CABHUEBA CBET/MHG W AQ 30ALPMQT HONBAHO YB nbum.
HouuTe W3CNEeABOHUR HQ fIDOV3BENAGHATE W NPOAGBAHW B EbACGDNA 3QUUTHU CTHKAQ U NDOTWBO-
C/IbHYEBYM OYMNG NOKA3IBAT [ONBMM PO3AMUMA B CNBHTPGAHUTE MM HOBMLMEHTI HA NPONYCKHE,
UecTO BTV OT THPrOBCHKM CHOSPGMEHUA C& NPOAGBAT OUAM C DO30BY, TEMHO-CHHW W ApYrU
HENOAX0 ALY chunu,‘uowro'usnpusnauT HOPMANHUTE NPONOPLUMIA HO LUBETHOTO 3pBHUE (Hanpu-
MEp HE Ce BUKAQT WCTUHCHWTE UBETOBE HA cseTofiapute), nponyckat HanwAHo YB W Avun,
NOBPENAQT OYMTE BMECTO AQ M NPEANa3BAT M T.H. Tosa e 0COSEHO BOKHO 30 AGUGTa, MNdAe-
wutTe W GosHute !

Nla3epH4 YBDEWAGHUS HO 0unTe,H3nbuBAHETO HG NA3EpUTe Ce XOPAKTEPUINPA C BUCO-

KO CTENEH HO MOHOXPOMOTWUHOCT, KOXEPEHTHOCT gHepruiiHa HACOYEHOCT (30 wvpoko pas -

NPOCTPUHEHNTE rasosu naaepmv CNEKTPANHMAT WHTEPBOA € 10'3 nm ¥ BCAOBA PU3XDAUMOCT -
noa 20 ). flasepuTe Ce PA3AGAAT HO FPYIM NO DA3AMUHU NPU3HOUM, HATO CROpes BUAT HO CH-
TUBHOTO BEWECTBO T CO TBLPAOTENHH, FU30BA, NOAYNPOBOAHWKOBH, Teudmuk Ap. Te n3fvusar
CBETAVHA C -BMCOKQ APKOCT - 30 rG30BMTE /G38DU HORPWMEP MO gHepryiiHaTa oc Ha Abua Ce
Joctara 1015 cd/m2 . fla3epHuTe W3TOUHWLM CB W3NON3YBAT B CDBPEMEHHATS ONTUHO-BNBKTROH-
W KOMNABKCH, ONTWUHMTE TEXHONOrMUHM YCTQHOBKM, CBPYXBUCOKMTE KOHUBHTPOTOPU HQ BHEep-
rvA, M3NAPUTEAM HO BBULECTBA, MBANUMHCHY W OfiTAAMONOTMUHN MHCTPYMEHTH, -30 OftTHUEH 30~
TMC W BH3NPOUIBEKATHE HO AQHHA B KOMNOKT AVCHOBMTE ONGPATYPY, AU3EPHUTE MPUHTEDH, 30
NPEACBGHE W 0GPGBOTHA HO ONTUUHD UHEOPMOUMS B FOABHUTE ENBHTPOHHO-M3UMCAATENHA MOUMHA
W BAGKHECTO-ONTUYHM CBBP3OUHM NMHUAW W AD.
fpe3 nocAesHMTe ABCETWAETMA /a3apuTe 30BOKBOXQ HOBM NO3WLWMK B HAYKATA,
TEXHUHOTO, MEAMUMHOTE W vHopMauMOHHUTE TexHonoCHA. OKOTO Ce pAsrAeMAl KATO HaR-Kpi-
TWUHMA ODFOH KHM AO3BPHOTO AbugHMe : U3/ONEH € Ha 0-FO/SME ONACHOCT NOA Bu3jsticTBue-
70 HO W3NbUBGHETO, MO HOM-BMCOKQ YYBCTBUTEAHOCT HEM NbUMCTATO eHeprvA. B 3aBucuMocT
OT Ab/NWHOTO HO BHAHATQ NO3EPT BAUAE BBHPXY pPO3AMYHM YUQcTbUM OT OKOTO. Porosvyata M
/euaTa BHOKYCUPaT W3NBUBAHETO BLPXY PETUHATA, HOTO NABTHOCTTO HO EHepruATa HApocTRa
101*—106 fbTH B CPABHEHWE C NABTHOCTTE B 0GAACTTG HO 3eHWuata. Hanpuwep eHERrUATa HA
pyOWHOBMA ¥ Xenuti-HEOHOBUA NA3EP NONTH HOMBAHO NPOHUKBA A0 OYHOTO ABHO; W3NBUBAHETD OT
HEOAVMOBWA Na3EP B MO/IAMQ CTENeH CE Nor/bla of BEWECTBATA, BAM3GUM B CHCTOBA HA NPEA-
HOTO HOMEPA W CTBKAOBMAHOTO TRAO HA OKOTO; cseT/MHaTa OT Aosepa Ha CO, He ce nponycKa
oT OKOTO W -NOPI3RBG CAMO POFOBMLATA WAK JMUSTO HO pagoTeuua. ‘
TpogbAKMTEHATA padoTa C /a3epu ¥ HAKOA AMLQ Ce ‘CBNPOBONAG C Fnasodosue,
CBETOBbPTEN, HONOHOCHMOCT KbM. CBETAURATO. MossAsa ce NapeHs, APG3HeHe W Tbna 6ofKa B
oumTe, Cbii3eHe W GbPp3a QuHd yMopa. Mpw FONAM NPOLEHT OT guauuute co oTGenA3BaT cylex-
TMBHM YCBUGHUA 30 HGAMUME HO YEPHW TOUKH B 110/83DEHNETO, CBPOEK ¥ APUSHEHE B OYMTE. y8
N036PHA- POAMOLMA YBPEKAQ OUHATG hewa. Hai-uyBCTBUTEAHO KbM NG3EPHOTO AbuehUe € peTUHA-
70 B AvanaagHa 400-1400 pp , HOTO B Heg Ce NOABABOT CuBY ¥ .UBETHW NOCNB00pa3v, HOMO-
[ABG - KOHTPACTHATG UYBCTBUTEAHOCT, MOBMWOBA C8 NParuT HO CBETAO- U LUBETOYCBUIHETO,No-

HUKOBA Ce 3PUTEAHATa OCTPOTA U AD.
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fa3epHoTo  nbueHue ¢ HEBUCOKO WHTEHIMBHOCT NPEAMIBMKBA 3PUTEAHG ymopa, Tonu

Wi DEXewn GONKM 8 04HMTE AOBAKM, CBETAOGOA3bH, ChA3eHe WAM CYXoCT, TONAMHQ W TemecT
8 KABNQUATE. Y HOC OUGHKATO KA NPOJECHOHGAHMA UCK OT NO3EPHO NIbYEHUE CE W3BBPUBA Ha
OCHOBOTU HO EHEPFUItHUTE XUPOHTEPUCTUKM, NPOABAKMTEAHOCTTA HA U3ABYUBAHETQ U AbIMHaTQ
HQ BLAHATQ, HOKTO W NDBABHO AONYCTUMATE HMBA 30 OGABYBAHE HQ OunTe, NuUeTO, HomaTe
W T.H. TpyAHOCTWTE NpU 30UMTT HA OWMTE WA PAGOTEWUTS ¢ a38pY UABA OT rOARMOTO MHO-
roo0pasue Ha CNEKTOPO HO MPUAOKEHWE HA AO3epHMTE 3TouHMuM. Hali-vecTo ce wanossysar
WHABUAYQAHU 04MAQ C CMATDU 30 30UMTQ HA OYATE OT OMPEABNIEHA ABAKMHO HA BbAHGTG ot

TECEH  CNETPANeH AMGNA3OH. MUHUMONHWTE NPArOBe 30 MOBMWGHWE HA PETMHHGTA TeMnepa-
TYPQ NP YBDEKAGHAS CbC CBETAMHO OT HQil- PU3NDOCTPGHEHKHTE AQ3EPHU U3TOUHUYK €O AQAeHM
HG Mr.2. 30 YeTUpM AbAMMHM Ha BbAMATA (CHHA - 488 nm , 3efeH0 - 514.5 nm , yepseHa
- 636.8 nm w uHdpauepsena - 1064 nm ) ce HaOAWAGBAT HOTOXMMAYHA AW TEDMAUHU peTvH-
U YBPBKAGHMA.
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HAPACTBAHE H PETHHHATA TEMIIEPATYPA

tur.2

/u38pHATE CBOTAMHHY CHONOBS Cce XOPAKTEPU3MpaT C BUCOKA MOKHOCT W Ce paanpoc-
TPOHABAT B MQAKM NPOCTPAHCTBBRY bF M. AMPEHTHUAT NO3BPEH NdY NPK UMPUHG HE 3eHMYATa
2mm  MOM® camo CAYNOAHO A NOBPBAM PBTWHATA (npu HesHuMaHKe Ha {in3nia 8 nudopdTo—
puata unu HacTpollko Ha ypepa B MPeANDUATUETO-NPON3BOAMTER). Hall-uecTo oHoOTo {porosuya-
Tdy MPUCHT, PETUHATE U T.H.) Ce YBPEKAG B 30HATQ HQ -pa3UMpeH AG3epeH CHON npW uarnonsy-
BONE HO pa3jnuHn ONTUuRM cucTemd. MNpu foKycHpaHe HQ Na3epHUTE AbYM 30 NpoGuBaKe, . pA3a-
HE, 30BAPABOHE, ONTWYEH 30NHC W AP. OUMTE Ha 0OnepaTopa MoraT A Ce YBpesaT 0T 0Tpase -
HATQ OT MAUEHATG CBETAMHA. YecTo MbTW ouuTe CTPQAAT OT PA3CEAHATO NQ36PHA CEETAMHG B

<&

nadoparopuute (0T CTHKAEHW ¥ METaAHM NOBBPXHUHM, FAAHCOBA OGAMUOBKA ¥ T.H.). Mpu oT-
PU3ABAHE HQ KOXEPEHTHUTA NA3EPHQ CBETAMHA OT AMJY3HW ROBLPXHMHM CE NMOABABA T,Hap.
"cnensa edeKT", KOWTO Gbp3o M3MOPABA OWMTW. Mpv PRGOTA B 30TbMHERM nagdopatopum U 3a-
MAC HA XONOrpaMM OUUTE WO (M3MUMTE W W3CABA0BATENTE CB TAQNTUPUT HA THMHO ¢ paswu-
PEHU 3EHWLM M ADHATA PASCEAHG CBETAUHE ObP30 MU KMOPABA. GOKYCUPTHMTE MOUHU NO3EPHM
cHonose HOHM3MPAT Bb3AYXA W CH3ATBAT MCKDH. ' . ’

B 30BACUMOCT OT CTENeHTa HO ONACHOCT /A3BPUTE CE NOAPG3AGAAT HO yeTupn Kaaca:
HENPEHBCHATY C MOKCMMOAHO MOWHOCT A0 T mW , CBC CPeAHG MowHocT - 0,5 W 3 ﬁenpe-
KbCHAT pekuM, HaKTo M 10 J/cm2 30 MMNYACHQ pddorq; MOUHM NG38pK (M3NDUBEHETO MM
NPEeBLIXOKAG MOHCUMAAHO AONYCTUMOTO HMBO 30 OGABYBAHE WA DYMTe). Beex Na36epeH ypej

" M3NCKBA KOHKDETUIMDOHE HA MEpHWTE 30 NPOJMAGKTVKA ¥ 3QUMTA HA ouuTe. 3alpaHasa ce

FAEAGHETO B /1b40, M3AU3QW OT NO3BPHATA YCTOHOBKA, WAW B OTPA3EH Na3epeH Avy. Padotata

C ha3epuTe TPAGBO AQ CE W3BHPWBA B YCAOBUA HO BUCOKO HUBO HA OGO OCBETAGHME, NPU KOe-
TO 3BHMYATO @ NO-TACHI W OFPAHUYABA BHEPrUATC, KOATO MOME AQ NONGAHE B OKOTO. flpenopby~
BQ CB ONTMMANHATQ OCBETAEHOCT HA PASOTHOTO MACTO AQ Obje oT 1000 Ao 1500 1x . Heobxo-
AMMO € AQ CE W3N0/3YBUT WHAMBMAYQAHM 3QTBOPEHU OTCTPOHM SQUMTHW ONMAQ C MBUUHA CBETA0-
finaTpy ¢ BMCOKQ ONTMYHO MABTHOCT 30 PAGOTHATA AbAKUHO HG' BHAHGTA HO na3epa. Chywuresm-
Te 0T NIG36PHUTE ACOOPUTOPMK TPAGBO AQ GbAGT KAPTOTEHWPAHM W NEPUOAMYHO NOAAArGHW Ha

" ofiTaamMonOr MUK npersiesu. BaxHo e CTPOro AQ C€ Cna3BG TEXHWKATO HO 0830NACHOCT B AG3ep-

HiTe nadopaToPUM, KOKTO M HOPMUTE 30 BPEAHOCT NpU padoTd C KOHKPETHUTE AG3EPHA YCTAHOB~
KH. _ ’ '

B 30K/gueHve CABABA OWE EAMH NBT A NOAMEPTOSM, 48 YOBBUNOTO OKO & HaM-WHEop-
MADOHUAT ¥ @AHOBPEMEHHO C TOBG HON-uyBCTBATEAHUAT ODFQH KM DO3AMYHUTE CBET/MHHW Y-
PEKAGHUA. OUHMTE THKGHW CE W3MEHAT NoA AHCTBUETO HO CABHUEBATA PUAMALWA, O npofieco-
HOMHOTC W3NON3YBUHE WO AU3BDATE B W3CNEAOBATEACHWTE W NPOMMUAGHWTE sadopatopud
NPEACTABAABA FOAAMG OMACHOCT MPEAM BCMUKO 30 OUATE HO POdOTeuuTs CHTPYAHHUM.

Tatalalala

Tafatalalalalalsatalalzle]

T T TN ATLY.

-
«
@

slelatststelelstslslslslslelslalalslslelsls
IManorsT, KOWTO BOAUM C MPUPOART, NPABM NBPBATE Cv CTHAKA. Makap w Harres
QKTUBHOCTTO AQ & 8AHONOCOYHG, CTABO BBNPOC 30 MCTUHCKA AMQAOT, O H8 30 Mo~
HOAOT. HOMCTWHG LEATQ HE & AQ CBEASM NPUPOAQTA AO HAKAKLB GE3MbABEH 00EKT a Ad
OTKPUEM CMWCAEHW BBNPOCH, KOWTO A0 f 3ajcsaMe, HOKTO npu BCEKW Awanor, PewasayM .
MOMBHTW CO OHE3W, B HOMTO DO3NO3HTBAME W BKAWYBOME B NPBACTABATA 30 CHOBCEAHMHA CW

HAKOWU HBrOBW XOPAKTEPUCTHHWU, KOUTO A0 TO3W MOMEHT CM8 CMATAAM 30 Pe3yATaTr Camo or
HOWATA CYOGEHTUBHACT, :

#.Mpuromu, W.CTenwep
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HE MHERHM ABJEHWA B CEW3MOAOTMATA
H.c.Bn.Badaukosa, [eodusnuech WHCTUTYT-BAH

B TPOAVUMONHOTO CEA3MOAOrMA BBAHOBOTO NOAS W HErOBOTO pusnpocrpunenne
W3BBH OFHMUHOTA 30HG (T.B. 30HATA HO HeodpaTUM Aemopuuunu) ce onucaa AOCTGTBHHG Jotpe
oT AvHeMHaTa Teopus Ha mankute gefopMouuu. T npeanonara, oT 8AHG CTPAHQ, AMHEHT BPDH3HG
MEWAY HONPEXSHWATA W AedopMaunuTe, O OT APYFO - A0 FOAAMA CTENeH MASQNU3MPAHT CPeAd He
pasnpocTpatenve (HENpOMBHSWA ce, NOCHBHA, pvneiine ).
/MG CAYYaM, KOFATO OYCKBAHMATA MO 3QHOHUTE HO TA3W TEOPUR 8HIHOBA KAPTHHO

He CBBNGAGTC AelficTBUTEAHOCTTA, NOAYYEHA B PEANHT CDEAT, KOATO CB8 NpOMEHs BbB
BPEMETO, Pearvpa W NPOSBABA Henunelky csodcTed. OnuTMTE AQ C6 DeuaT Te3W HechoTBeT-
CTBUA upe3 NO-HATATHUHO YCAOKHABOHE HO FEOMBTPHATG W BHBEXACHETO HO HOBW NAPGMETPU He
BMHArW BOAW AO MOMOKMTEAHNA PE3YATATM. B HAKOW Cayuau Te Aopu Cce ofeacMucasT, Toll Kato
NOCTUIHATA TOYHOCT HU W3MEpBaHe ApM CHBPEMBHHUTE YCAOBUA Hd Bb36YKAQHE W perMCTpnuna'
HQ CEUBNWAUHWTE® CUTHOAM € NO-BUCOKG OT FPeuKuTe, AONYCKOHW NpH /MHeRHOTO NpHOAMKeHKe

, KaTo npumepd 30 TOKMBG ABMEHWA OuXa MOrAM AQ ce nocouaT: 1) CDGBHMTGHHO
BUCOKATG CTQOWAHOCT HO [HOpMATO HO NBPBATA  P-BbHAHA, MEHEPUNOHD OT MOWHH BBDMBOBB W nouTh
HO306EACKUMOTA AUCNEPCHS, HE3QBACHMO OT 3HAUMTE/HOTO NOTAbLAHE W ronemuTe Pa3CTOAHMA
2) W3MeHeHMETO HA CHOPOCTTG HA CEM3MMUHUTE BBAHA B PEAAHO CPEAC, CBLP3AHO C W3MEHeHWe-
T0 HO HONPBFHATOTO CHCTORHHE 2-3 NBTH NO-TONAMO OT CHOTBATHOTO, W3MEPBHO B o6pasuw
npu nuGopuTopHM ycnoena; 3) BucoxouecToTHY KONEGQHWA B FPYNATA HO P-BBLAHWTE HO TO/EMI
PO3CTORHWUA OT EnUUSHTLPA, HeyCToMuwam W HECBBD3AHM C OrHU4ETO. Tean SBAEHURA C8 OBACHA-
BAT CBC CAeAHMTE HeauHeWuu efiextn @ 0) COMMTOHHW CBOKHCTBA HO P-BbHAHATAS 6) sauaHue Ha
Hepapxuyeckn HeeAHODOAHMﬂ 6NOKOB CTPOBK HO CDBAUTG ")) CEU3MAUHO OKTUBHOCT Ha
cpeaaTa,

AocKopo M3yuaBaHETO HO HEAMHBHHOCTTE HA BLAHOBWTE NPOUECH ¥ HenMHeHHMTe
cBoliCTBO Ha CPBAATO C& CBEKAUXQ FAQBHO AQ W3CASABOHAR B 30HOTA HA paspylieHits ¥ HeoGpa-
Tumu gefiopmaunn. EgBa nipes 80-Te FOMHA WABWTE, NOAYYMAM PA3BUTHE B HemHeltHaTa axyc-
THHQ ¥ ONTUKO, 307I0YBAT AQ HOMAPAT CBOBTO NACTO W B CEM3MONOrMATA. CKPOMHOTO CCTOSHUE HQ
HeAuHelHuTe npeACTUBM B TQ3# HOYKQ & CBbP3THO C' OTPOHUUEHOTO NOSHABOHE HA DEANHUTE
caofcTea HA 38MﬂTu KOKTO W C rofeMuTe MATEMOTMUECHW TDPYAHOCTV HO HeAvHeMHWTE 3aia4v.
MOBWUBHUAT WHTEDEC HbM HEAMHElHUTE NPOGABMM B HOYKOTO 30 36MATA C8 AbAKMA HO YBEJWYG-
BQHE TOYHOCTTO HO CHBPEMEHHATG NGPATYPA W HQ PA3KOTO PA3BUTUE HO BUOPOUWOHHUTE W3TOU-
HAUW. Te FeHEepUpaT CAFHAAW C NPBABPUTENHO 30AGABHT HOPMO, rOAGMMNQ W BPEMETRAeHE, HOETO

N0380/IBA EKCNEPUMEHTONHO AQ CB OTKPMBAT XGPAKTEPHW HeNWHElIHM U3KDUBABAHMA Ha CurHaia.
Mo CBOAT COHUMOCT HEAMHEMHOCTTA OMBQ FeOMETPUUHT ¥ fu3uuna. ['eoMeTPUUHATA.
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HEAMHEWHOCT NPOM3TUYO OT KPGHHOCTTA HG AcfiopMauwvTe, T.B. CUMHGALT MMO AOCTATHYHO
FONAMO QMNAWTYAQ, 30 AQ Bb3AeHCTBQ BBEXY GM3MuHWTE CBOMCTRA HO CPBAATA HA PA3NPOCTPE-
HeHue. B TO3W chyuall uAsHOBETE OT TPBTA W NO-BMCOK NoPsAbK (B CTENBHHMA DeA WO pasna~
FOHE HO eAOCTMYHOTO BHEPrWA NO TEH30DG HA Aefiopmauwv) He ce npeHeGpersat, HAKTO € B
JuHElHMS 30HOH WO Xy {npn maaku Aedopmaumi). B DESYATAT HA TOBQ, AuuelnuTe CBOHCTBA
W3Ye3BAT U HE MOraT AQ CE NOAYYAT XAPMOHMUKU PEUEHWR HO  YPOBHEWWATA HA ABUKEHUE.
OM3NMUHATA HEAMHERHOCT NPOM3THYQ OT HeAWHeNHATA BPL3KA MEKAY HANDEKEHURTO W
sefiopmauumTe. Ta € CBLP3AHA C HEEAHOPOAHOCTTA, PO3AOMEHOCTTd, NOPUCTOCTTG W ADYMH
260BKTW HA CPeAQTA OT pa3fnueH Nopagbi. 0T TAX HAW-roAsM ARR NpU HOPMAPCHETO HO HEM-

“HGnHOCTTG BbB BBAHOBOTO NOAE WMA PA3AOMEHDCTTA 0T pa3NMued MepapxuueH NOPAABH.

Mo BKCREPUMEHTANBH NBT € AOHO3QHO, Ye HWUauUHATA HEeMMHERHOCT wrpde chiecTse-
HQ POAR NP (OPMUPAHATO HO BLAHOBMTE NOAETO 8 PeasHa cpead. Ho THH KOTO QHOAMTUUHOTO
APEACTABAHE HO FEOMETPUUHATO HeAMHEeMHOCT & no-npocTo (cnegoBaTendo no-A00pe 4 pa3BuTH

DEWBHNATA HO CHOTBETHWTE ypﬂBHEHMﬂ), TO B HOYONHWA 8TQN HQ W3CNBABUHE €O K3N0A380 TO3M .

MOASA 30 NOJYYOBOHE HO OPMEHTUPOBAYHM PE3YATATH.

B 30BACHMOCT OT LEAWTE M MTOAMTE HO W3YUGBAHE HO HeauHelwuTe cBOHCTBA, Ce
BHRENAQT NOHATUATA CTATMYHO M AMHOMMYHO HeauHeWHocT. CTATMUHATG ce OTKPUBA YPE3 M3NOA-
3BQHE HO TDUBUCAHW NMHEWHA METOAA 8 DA3NMYHW MOMBHTM W HQ PASAMUHM ADACOUMHU. B nvp-
BMS cAyuadt ce pasrieKAd CBOMCTBOTO KO PEAAHATA CPEA A0 CE NDOMBHA BbB BREMBTO W NO-
TOYHO - AQ CE NPOMEHAT HelHUTE XOpaKTEpUCTUKY (HONpUMED HA Ceu3MMUHWTE BLAHA) BCAEA*
CTBME HO W3MBHEHWE HO HANPErHATOTO CBCTOsHWE, @ BB BTOPUA - BC/BACTBUE YBEAMYGBAHE
HQ CTOTMYHOTO HOARFQHE B AbAGOUMHA.

AVHOMWUHOTG HEAVHEWHOCT € CBBR3AHA C HEXOPMOHUUHM 6lieKTH, npoaansumw ce
fpW ‘GOPMVPTHETO HQ BHAHOBM NORETA B HEAWHBlHM cpean, KATO HenuwnelHa  wHTepdepeHuws,
(B30WMOAGWCTBUE M COMOBL3AGWCTEBME HO CEM3MMUHATE CWrHGAY) ¥ 30BACHMOCT HQ HOGA0AQBO-
HATE eBEHTV OT MNAUTYAMTE HO BbAHWTE (HE & HOKTO B AuHERHUA chyuafl - npocTa cynep-
NO3WYUs, NPU KOSTO CTABA CYMAPAHE HO Bb3AGHCTBUATA HA OTAGNHUTE BbIHM, Ges Te A B30~
WMOABICTBAT NOMEXAY CY W CbC cpeaata). HenwneliniTe eheKTU ca WHTerpantu,Te ce HaTpyn-
BQT NOCTENEHHO W NPOSBATA WM W3MCKBA BPEME W 06XBAWA 3HQUMTENeH ofew. 30T0BA B HAUAMHWA
eTaN pa3BMTUETO HO BBAHOBOTO NOJAE CTABA NDBAMMHO NO AvHEWHATE 30KOHW. Meway asaTa etana
MO DA3KA OYBPTAHG rpaHvya. Mph NoAOGHW YC/IOBMA Ha fopMupate B CPeAATO MPaHMYATO
MEMAY THX 30BUCKA OT WHTEH3UTETU HO NOABTO.

HAKOW QBTOPY BHBEKAQT BEMMUMHOTA TEH3OUYBCTBUTBAHOCT, XOPAKTEPUINPAUG W3-
MEHEHMBTO HO DU3WYHATE CBOVWCTBO HO CPeAATd, CBHP3AHG C USMBHEH/ETO HO HanperxatoTo f
CLOTORHME. HO/MYBCTBEH U3PA3 HG TEH30UYBCTBUTENHOCTTC € HOBUUMBHTDT Ha HenvnetiHoeT:

K= gV AV
nrP
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g - nmeTroeT, V- ckopoeT, -AY - M3MEHeNMe KA CHODOCTTG, aP - U3MBHeHne
HO HOARCQHETO. TEH30YYBCTBUTEAHOCTTA CE NPOSBABO B AMHOMAUHATG W CTATHYHG HennHelinocT,
GHUZ0THONUA HO CKOPOCTTU, - HIMEHEHWA 3 RO ALWAHETO W DA3CENBAHETO HO CEU3MUYAMTE
BBARM { an,

HOKTO ce BUKAG, HOBJMIMEHTDT HO HEMMHENHOCT & AYHKUMA HO CTPYKTYPATa U
HONPErHaTaTo CheTORHME HE cneAaTa. (IepapXMuHWAT CTROEK HO CPEAQTa BAWSE CHAHO BHPXY
TEH30UYBCTBUTEAHOCTTO - B ROAETO HO HOMDEXEHWATO, NPOMEHAMBO WAM NOCTOAHHO, MOraT A0
BD3HUKHAT AOKOMHW KOHUEHTPAUWK, BCABACTBUE HA HOETO AQ CE NOABAT HEMMHENHW efeHTw.
C/eA0BOTEMHO B DUSNOMHUTE 30HW G4 TPAGBOAO A0 CE OYUHBAT CHAHO W3DT3EHW HEMMHEHHN
8EHTH. JOKOAKOTO HEAMHEHHOCTTO € W GYHKUMA Ha CTPYHTYPATQ HQ CPBAATA, TO HEeAuHeRHN
RBNIEHMA OW TPROBANO AG Ce HOOMWACBAT B ABY- W TPWHQ3HW Cpea. Mpviep 30 TOKABG cpeAd
CQ HeiTeRUTE ¥ O30BM HOXOAMUG. MOME A0 CE Hanpasy NPeANONOKEHNETO, Ye Hali-CUAHO u3-
PU3EHN HeAneeliv eJeKT We ce HOGANAGBAT B FOPHWTO HGCTA HO YTASYHUTE naacrose,
PO3NOMEHN W CHC CAOMER NMTOROKKU CTPOEK, CHABPHOWM BOAK. T83W OCOGEHOCTH OWXQ MOr M
AQ Ce M3N0N3BAT B MUHPOCEUIMUYHOTO PANiOHMDONE, B CEU3MONPOYYBAHETO W B THPCEHETO HA
NOA3EMHN BOAM.

AKTMBHOCTTO HO CDEAQTA, HOATO CG NPOABSBA NDU NPEMUHOBAHE HQ CEUBMAUHM
BYAHA. NPE3 HEA, C& 04GKBA AQ Obie NOBUWESHA-B CIAHO PO3NOMEHU 30HW. TOM MOAYABT HO CBU-
BOHE € CPGBHUTEAHO MO-TONAN OT MOAYAQ HQ POSBVNEHWE W CPBAGTO © B HEYCTOHUMBO CHCTOSHMG.
CneAoBATENHO NPU AONBAHUTEAHO HOPOCTBAHE HQ KOMNDECUATA BCABACTBME HQ NDEMWHABOHE Ha
P-Bb/HMA  CE CH3AABAT YCAOBMA CUCTEMATA A0 CE BBPHE 8 CLCTOSHME, NPU KOBTO BMSHUETO Ha
BYHUHWTE HAHTODW Ce CBEeKAG A0 MMHWMYM. B To3u cayuaft ce ocsofomaasa exeprua (censmuunoe
BMMCHA) W HBM BLJHOBOTO ROJE CE AOGGBS BUCOKOYECTOTHO HOMNOHEHTO. XaTo pesyaTar Ha
OTAE/FHETO HO EHEDrWA CE HOMANABA CPEAHHAT, XOPOKTEPEH 30 BCEKM pafion, Gpod cprabn 3e-
MeTpeceHua, MoJ0OHM M3CIEABAHMS CO NPABEHM B HOMYQTHA, KLABTO € 3Q0eMs3aHO CNaAQHE. HU-
BOTO HA CAQCOTG CEU3MUMHOCT NP MOBMLABOHE HUBOTO HO OHBAHCHWTE waKpocenawn. Toaw
QaHT ce M3n0A380 KATO e4HO OGACHEHME, 3uO He Ou Tpadsajo AQ €8 EHCTPOROAWPG C YBEPEHOCT
198ATQ 4acT Ho rpadwiata (BW. §ur.1 ) ApejcTasAssona sa AQAEH Cen3uuyeH palion sasucu-
MOCTTO HO OPOS HQ EAHOrOAMWHO PErvCTPMDGHUTE 3emecTpecehs ( N ) 0T EHEPruaTa Ha
3eMeTPECEHMATA (MOFHATYAQ ™)\, Kavo chadw 3GMBTDECEHUA CB NPUeMAT Te3n ¢ eHeprus
no4 107 J . : ~

HaKou asTopu ocnopear BHCNEDUMEHTA, uPE3 HOHTO ce perueTpMpa CewsMMuHaTa
CMUCHA, HO He ¥ HeilHOTO ChUecTBYBAHE KATO fu3nuHo ABNgHKe,

W3yuasaneTo HG HemuHeliHuTe SBREHUS MoMe AQ CTOHE no pa3nmueH HawvH. Hobi~
NPACT & TO3u, NpW KoiTO C& cpasHABAT CTPYKTYPUTE HO HAO/WAGBAHOTO BHAHOBO NOAE U HO

T0B0, KOETO G TPAGBAAD AQ Ce OYGKBO B CLOTBBTCTSUE C AuHEllHATE 30HOHU,

Taxa morar
Ao ce usyuasaT:

HenuHeltHaTa MHTep@epeHuwﬂ, 30BUCMMOCTTA HO CTPYKTYPATG HQ NOABTO OT

WHTEH3UTETO My, HODYWABOHE
v 'L HQ NPUHLMNG HQ CYNEpnos3u-
? UMATa, HO B3AWUMHOCTTQ,M3-
N HOWBABOHE XODMORUUHUTE
* curHan.
. LPYr HOUMH HO W3Y40BaHE
0% ) & THPCEHETO HO 0COGBHM UH-
TErPANHM EJERTU,NPUCHUA HO
€80RUMATE HO BHAHOBOTO NO-
4 ne: edekt Ho depmu-NacT-
YAam, Ha00ATE0H B NOABTO HO
A ' NOBBAXHOCTHUTE BbAHN; CO-
o ‘ . JMTOHY. NOAYYEHW NpW Ha308a
W YECTOTHE COMOCHHXPOHW3G-
UMs HO CEU3MMUHITE BBAHM
NPUHYAEHD CUHXPOHI3AUMA,
‘ KOATO MOK® AQ C& W3noA3sd
fur .1 30 W3YYOBOHE HO MAKPOCEW3-
MW ¢ sudpaTtonu; o0puuaHe

<

B~

o
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HO BbAHOBWA GPOHT W AD.

W3KAUNTEAHO DA3HOOOPG3NE W -HENDEACHA3YBMOCT HO HEe/MHeliHuTe SBAEHWS, 0 KAKTO
W AMACOTA HG NOAXOASUQ TEXHWKA 30 DErUCTPUPAHBTO UM, AOCKOPO NDEAM3IBMKOXG HejcBeoue Yy
MHOTO' YYBHW, HOBTO AOBEAE AC W30CTGBGHETO HA CEMSMOAOCMATO OT APYrUTE OCAGCTM HO HAYKO-
TQ, B KOWTO CHI0 C& W3YYOBAT BBLAHOBUTE NDQUECU, ﬂpOBeABHVITe Npe3 NoCNSAHUTE HAKONHQ
TOAMHU THDCEHWA W BKCNEPUMEHTU DA3UYNMXA TPOAMUMOHHOTO MACAEHE B CEU3MONOTUATA, A A0~
Q3QHATO BUCOKE WHAODMATUBHOCT HO HEAMHellHWTE SBAGHWA . RO3BOAM  TE AQ GvAQT U3NOA3BOKK
W NP4 DEBABAHETO HA YMCTO NPAKTUUECKW 304CYM HO NO-BUCOKO HWBO B CEM3MMKQTD, B CEU3MO-
METPUATA U NPW NPOFHO3VPOHE HA 3BMETOECEHUATA. T0BA B HACTOSHMS MOMEHT € CEPHO3eH Opry-
MEHT 30 NO-HATATHUHOTC UM DO3BWTUE A CEU3MONOrUATa. :

alalalatal
1elalelslalalatalatelatelalelslatslslslslelstatlzlslslsls!

AKO MOMEX AQ 30NOYKQ WABOTO CH OTHQUOAO, CBC CUTYPHOCT HAMO A0 u30Epa OTHOBO HOpA-
£paTO HO NUCOTEAR W AQ NPEKANOM AHWTE.CW B PETPOTDAAHO OOKECTBO, KBAGTO HBU3BECTHOCTTA
W TDVKAOYEHMATO CO HGNO3HATH. “YMHQ M4  KODWEPD, CBBO3HA C PUCKOBOHH NPUILANYEHNS  Bux
WCKOA 40 CTOHQ "W3WK-TSODETAK, 30 A0 WMBEA C NAGMTAUOTO CHPUE Ha MpTMHCKM DOMOHTMH

sopkne M NovAc B "30PATQ HQ MOTLOCHUUMTE"
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BATHUTHUTE RATEPWMASI B MUKPOENEHTPOHUKATA

ra.ac. K.§.H. M.80uKwnuesa,
oy3.8-TeT, CY

PQ3BWTMETO HO ENEHTPOHHO-U3UMCAMTENRATC TEXHWKA AGAE CUAEH TAOCLH B PO3BM-
TMETO HO MMKPOBAGKTDPOHMKATA U NO-CRIEUWAAHO HO MOrHWTOENEKTROHWKGTA Npes nociepHuTe
30-40 rosuHu. HEOGXOAMMOCTTG OT eBTWHM W Gbp30AEHCTBYBAWN ENEMEHTW HQ NAMET A0BELE AO
UMPOKO W3CNEABOHE HO HOBW MOMHWTHW MTEPMOMM. YCHBHPUEHCTBYBAHETO HA BOKYYMHOTO TEXHM-
KQ HQ OTACrQHe MO3BOMM TBHDAWTE BEWECTBA AQ CE NOAYYABAT BBS BUA HQ THHKU Choese, 4
TAXHOTO ¥3YYOBOHE OTHDX HOB €TAN B PA3BMTMETO HQ EAEKTPOHWKATO - THHKOCAORHATA MOFHU-
TOBNEKTPOHUKA,

AHO Ce HONPOBM MCTOPWYECKM NPErnejl HO PA3BUTUETO HA &/EKTPORHO-WU3UMCAMTEN-
HOTG TEXHWKG, TO NPBOTO MOKG/EHUE MOWLMHY € CBLP3AHO C W3NON3BGHETO HQ ENEHTPOHHUTE
aaMny. NoASOTA HO AMOAMTE W TPOH3UCTODMTE AGBO BH3MOKHOCT AQ CE@ Cb3AUAE BTOPO NOKO-
NEHNE MALVHW, KOMTO €O NO-AOGPW OT RAOMNOBUTE - C NO-rONAM KANQUUTET HA OnepaThsHATA
naMeT ¥ € NO-MGAKW raéapuTy, Ypes NOABOTO HU WHTErPOAHATE CXEMW Ce Deanu3upat Maunsn
OT TPETO NOHONBHWE, UMOLY SHQUWTENHO NO-BUCOKW TEXHUUECKU NOKA3ATEAN.

WHTerpaaHMTS CXBMA CE OTHACAT Kbm ENEHTPOHHWTE Npusopu, CNOCOGHM Ad M3MbA-
HABAT ByHHUW, OOMKHOBEHO M3NBAHABAHA UPE3 CBHP3BAHETO HA . HAHOMKO OTAENHW ENEKTPOHHY
/BMEHTW KATO TPUH3MCTODM,DE3UCTOPKH ¥ MHAYHUMOHHW G0GUHM. TYH ENBHTPOHHMTE BNBMBHTH
rYGAT CBOMTE MHAMBHAYQAHW JYHHUWM HO AMCHDETHY EAEMEHTW M CXEMGTQ Ce Pa3rneHAd KaTo
fiyHHuvoHaneH GaoK. OCHOBEH MQTEPUAN B PA3BATMETO HO E/IEKTPOHHUTE eeMenTy W npudopu
"£Q NOAYNPOBOAHMUMTE ¥ NO-CNEUWQAHO FEPMOHUAT, CUAWUMAT W FOAWBUAT APCEHMA.

CneABANOTO NOKOAEHVE B PA3BUTMETO HO 3anameTABauMTe ycTpollcTsa e c»3pcsa-
HETO HO W3UMCAMTENNM MaWMHM ¢ GvpaopelicTane o 107 . Hoyurute ycuaus 30 u3nbvixe-
HUETO HO TOBQ BMCOKO W3WCKBOHE CO HGCOUEHW HbM TbDCEHE HU 30NAMETABOMM CPEAW W TexHo-
AOFYA 30 TAXHOTO NOAYuaBaHe. MbTHUATA 30 TOBA CO HAHOAKO. EAMHMAT € W3NOA3BAHETO HA
NOAYNPOBOAHVHOBK MOTEPUANW W YCLBDPUEHCTBYBOHE HO FONEMUTE MHTErpanHW CXemw Ha Gasara
HO TPGH3UCTOPW CHC CTPYHTYDA METOA-OKUC-NONYNpPOROAHUK,. OUGHBA Ce, 4e NO TO3IU HAYWH
0UXa Ce NONYUU/K 3ANGMETABALM YCTOPOMCTBO € NALTHOCT HO UHEOPNOUMATA 2,1 ol vit/em?.
‘ Jpyr nepcnexTHBEH NOAXOA HbM DELGBOHE HQ 304040TA 30 MMHWMM3AUMA 1 Gbp30-
AeficTBMe HO 3anaMETABOUMTE YCTPOWMCTBA B W3YMCAMTEARATA TEXHWHQ & U3NOA3YBOHETO KA
THHKOCNOKHM MOFHUTHU WHTBPAAHM CXxemu. TOBG BOAW 40 GYDHO DA3BUTME KO ThHKOCAOHHATQ
MAFHUTOSNGKTPOHMKG, O PE3YATATUTE NOKA3BAT, Y6 UPE3 TOB HANPABAEHWE HA MUKPOBABKTRO-
HUKQTQ MOraT AQ C& NOAYYaT BUCOHW ﬂﬂbTHOCTM HQ 3GRWC ¥ BUCOKW CHOPOCTM HO YETEHE HO
nhfiopmauns .

HOKBO € NPUHUMNHOTO pasAvyMe MemAy NOAYNNOBOACHWKOBUTE W MOTHWTHUTE
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VWHTGrPONHKU Cxemn ?

loean BCUUKD TO ce chCTOM B DG3AMKGTG HO {u3nuecKute ABNEHUA, 301€rHaMM B OC-
HOBATAQ HA AQAEH HDOUEC 30 40 ce sonuue ONpeABNBH MH{OpMAUMS upes ﬂOnyHDOBOAHMKOBG
VHTErpuAla CXema, neMeHTapHara HABTKQ, HOCUTEN Ha MHﬁODMqumg, “Ma onpejenesa CTpyk-
Typa. Ta Ce CbCTOM OT EAMH UMW NOBEUE BNBKTNOHHW ENEMBHTU W ROCTUrOHETO HQ NO-BUCOKA
NABTHOCT HA 3QNUCA € CBBP3AHO C HAMOAABOHE Ha 0p0a Ha ENEKTNOHHNTE eNeNMeHTH, BHMUEHW
B E/IEMBHTOPHOTE HNETKA ¥ 8AHOBPEMBHHO ¢ TOBQ MMHMMMBMDOHE pa3mMepuTe Ha oTAeAHWTE ene-
MeHTW, Tosa ce nocTura upe3 npeuusHy u cHuu TBXHOHOFMNHM YCNOBWA HQ NOCTPOABOHE HO

NOBEUE @/1GHTPOHHN BABMEHTU HO KBOAPOTEH MMAWMETBD. W3NOA3BAHETO HO NA3EPHM TeXHOAOFWA Ha
HOHACAHE NO3BOAABA AQ C@ HOMOAW PU3MEDDT Ha WOC-TPpaH3WcTOpa, HanpuMep, Ao 0,3 um.

B MOrHWTOBNSHTPOHUKATA @NEMEHTOPHUTE HABTHA, HOWTO HOCAT wufiopMauus, ce Hapu-
YOT MOTHATHA AoMEHM. TOBU €O MOMKM MOHPOCKOMMYHM OGAGCTM BbE BCAKO MAFHUTHO BEUECTBO C
{epoMariuTHY CBOHCTBA W TAXHOTO CHYECTBYBGHE CB 06yCAGBA OT ENEHTROHHATA CTPYKTYDA HO
BEWeCTa0TO. Te3u 0GNACTW Ce XOPAKTEPUIMPQT C OAPEABABHA CTOWHOCT Ha BEKTOPA Ha Hamar-
HUTEHOCTTG. [locOKATA My MOXe A GbAe NPOM3BOMHA, OKO BBPXY 06pa3eUa He & NPUNOKEHO
BHHUHO MOFHATHO nose. (IPUAGraHETO HO OTHOCWTENHO CAAGO BBHUHG MAFKMTHO NONE CBC CHAG
OT NOPAABHA HO EAMHAUM WAN ABCETHW 0EPUEBAQ NPOMEHS MAFHUTHATO KAPTMHO HQ BELECTROTO.
BEHTOPWTE HQ HOMOFHUTEHOCTTA B DO3AMMHUTE AOMEHM CB HOCOYBAT B NOCOKT HQ NOABTO W
MOTHUTHWAT MOTEPWAN AOCTUrQ CBCTORHME HG MOFHUTHO HACULOHE. Bb3MONHO e no onpejeneH
HOUMH A0 CE HOMGAW W PA3MBPDT He AOMBHWTE. -ETO 3aYO CPGBHWTENHO NBCHOTO Cb3AUBOHE W
W3MEHEHNE HO AOMEHHATQ CTPYHTYDQ HQ TYHHWA MAFHWTEH CAOM & NOCAYAMAO HOTO CTMMYA 30
W3CAEABOHE HO Te3u MATEPUGAM KOTO CPEAM 30 MArHWTeH 3anuc. TO3W UKTepec AaTupa oT
1960 r. JomeHuuTe ocpuayacuwﬂ 3an0YBAT AQ CE PO3r/IBKAAT HATO HOCUTEAW HO vHiopMaLus B
NOTAYBECKW U 3anAMBTABOLW CPEAM. CUrHAAMTE, KOMTO CLOTBETCTBYBAT HO ASOMUHMTE "eAuHmya"
W "Hyna", MOraT AQ Ce CBBPKAT C NUCBCTBUE W OTCBCTBME HA MOFHMTEH AOMEH B ONPEAENeHi
TO4KM HO WHEOPMOUMOKHATO CPeAQ. lenTa 8 A C6 NOAYYAT AOMBHW C MOAKY MMHElHYW pasmepn
OT NOPAABKA HQ YOCTM OT MUKDOMG, NOAUMHEHM HO OBP3M NPOLECH HA NPEHOMArHUTBOKE, KOETO
OCUrypABa Gbp30ABACTBMETO HA 3anaMeTsBaUOTO YCTPOMCTBO. TOBQ € Bb3MOMHO, QKO CAOAT @
HOMQCHUTEH A0 HOCMUQHE W NPEHOMOrHWTBOHETO C8 W3BLPWBA UPE3 XOMOreHHO apreHe\Hu BEH~
TOPA HQ HOMArHWTEHOCTTA 8 MeAOHATA NOCOKA 30 Bpeme 1072 s,

OCHOBHWAT 8ABMEHT B 3aNaMETABAWXTE YCTPOWCTBA HA 6a3aTa Ha cnoese C fAOCKN
MOrHUTHY AOMEHW @ TBbHHOCROWHATQ MATPMYA. HelHoTo yCTpolicTBO MOME A0 Obie CABAHOTO.
BypXy CTBHABHD NOANOMKE CE HAHOCAT NOCNBAOBATEAHO MBABH CAOW C BMCOHA NPOBOAUMOCT ,
OHW30TDONEH MArHWTeH caofl oT nepmanoll, AnenexTpuyeH Choil U noAMaMMARH cnon 0T AseTe
CTPOHK HO HOMTO ype3 moronurorpuéwn ca JOpMMPGHIA NEPNEHAMKYAADHO BAHQ HAA APYra ye-
nopesHd MeAHu wBMUKM ¢ wmpuHd 0,07 wm cve cTvnka 0,14 MM. EgunTe OT TAX ce HapUYaT
CUrHOHO-PA3PEAHY WHHM, MEPNEBHAVKYAADHUTE HO TAX - YMCAOBM WWHM, [lBPMOAOAT & WMPOKO
¥3N0N3BH MaTepuan sa THHIM 'CA0EBE C MAOCHHU AOMEHU. BbpXy Hero e NPYUAOKEHO: NOCTOAHHO
MOrHUTHO none, AOCTATBUHO Aa O .HOMArHATA A0 CHETOAHWE HA HUCUWLAHE B DABHUHATG HA
C/0S. B3OMMHONEPNEHAMKYARDHUTE WMHW WFPQST POAATA HO YRpOBAABAUM pervcTpu. Heka no

'
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‘ur. 1

MDUHLMNHG cxemMa Ha THHHOCAOMHO MOTPUUG WA Ga3aTq Ha
NepHan0esCAoli -C NAOCKN MAFHUTHYU AomeHn

1~ cnolt o1 nepManol, 2 - cTeHneHa noANoKKa,

3 - umeseH noAcnoll, 4 - amenexTpuuen chofl,

5 - CUTHAAHO-PA3PSAHA WhHM, & - uncnoBu wanu,
7 - nomiammgen caofi.

. Ha wectata, Kp
\ | : s HBAGTO WnHUTE ce
PUNOKPUBAT, CE Ch340BA AGMEH C NPOTMBONONOKHE HaMarHWTEHOCT CMPAMO OCTAHONGTE yacT

Ha A 0
o 0% W HocoueHa Ha 180 CNPAMO- OCTQ HA necHo HOMOrHuTeaHe, CuraacHo ABOMYHATA Cuc-
+ B HOATO BCAKO umcno ce fipexcTass ¢ "0" u "1". tosa nokasHo NONOKEHWE KO HamarHu

A0 Gbae NpoveTeno, & uucposaTo

- lIpu vetensTo noneswuar turkan e 0, axo uer
$030 ¥ waxogbT Ko Ammepeﬂuwanﬂhn.ycuneuren NOK
» NOAESHUAT CurHan @ oTmecTen 1|
NIMTYAATE HO TOKHOBUS MMAYAC HO M3X040 Mg ycnasarens ce

TEHOCTTO e oTrosaps NPUMEDHO Ha 1.3a
CUrHaa ¢ yectora 10 NHZ
CUrHaAM Ce HamvpaT gha
BpEME, HoraTo ce yeTe 1

MEHO CU HoaBq
AUAAT U ONOPHUST
assa 0. B cwyoTo
80° oTHoCHO ONOPHUA CUrHA U M-
YABOSBA.

XapaKTepHa ocoberocT Ha Takosq 30naMeTssg
BACOKOYECTOTEH CHrHAN, WMATO YecToTa oTrg
MOKOTQ MOWHOCT HQ U3XOAHMS curan,
6n0K. '

-

4o yctpolicTeo e U3N0N3YBAHETO Ha
BAPA HO ueCTOTATO Ha YeTene. HezocTatuk e
HOBTO u3ncHea 3HQUATENHO ycuaBaHe B ynpaeassayus

Apyr Bug 3anameTABawM cpean,
CPeACTBA 30 QBTOMATHKG ¥ U3UNCAUTEAHT Te
MOTHUTHU AOMBHM. MbpeuTe TEOPETUYHN W3Ch

30

HOWUTO Hamupar WPOKo ﬂDMﬂOMBHMé B TexHWuyecKnTe
XHUKG, CO MArHWTHUTE Choese ¢ uuAMHADMYHA
EABOHUA HQ TO3N BUA AOMEHHN 06PA3YBAHNS AaTi-

par o7 1960 r. CneuuaavcTi OT GMepMKaHcKaTa fupma Ben paspadoTsaT MeToAM 30U reHepu-
POHE W YNPABAGHWE HO ABUMEHMETO HU UMAMHADPMUHATE MOPHATHW A0MEHW. MOHACTOSWEM MHOTO
UYYHACCTPOHHHW dWpMA KaTO Ben, AWBUEM v Yeueak & CAU, dwavnc w Cumerc e 3angHa Espona
W peauuo GupMu B AiNOHMA KO WMPOK JPOHT PABOTAT BbPXY Cb3ATBAHE HA 3ANAMETABAUM ycTpoleT~
BO HO 6G3GTQ HO UMAMHADMUHA MOFHUTHM JOMEHU. '

HOKBO NPEACTUBAARAT UMAMHADUUHUTE MOFHWTHW JOMBHW W B KOKBW MATEpWaAW Te
Bb3HMKBAT ?

Tosa co MAnKM OGAGCTW, KOUTO C6 00PA3YBAT B THHKW MOFHUTHM CROBBE W WMOT 844
HQ MEXYpueTa. [MOMETHPBT UM MOME AQ BOPMPG OT 100 aum A0 YACTY OT MMKDOHA B 3a8HCH-

MOCT OT MAFRUTHUA MOTEDNAN M TEXHOMOTUATA WA NOAYYQBAHe HA cnos. EAHO OT ychosuaTa

30 BH3HVKBOHE HU UWAMHADYYHA MACHWTHN AOMEHW € CAOEBETE AU NPUTEKABAT 84HOOCHA MArHAT-
HO OHK30TPONKA, PA3NONOKEHA NEPNEHAMKYASDHO HQ POBHUHATA KA CAOR.

VI3KALUMTENHO BOKEH € BBNPOCHT OT HAKBA MATEPMGA AQ ObAQT W3rOTBEHW Te3u CAoese.
Heo0x0AuM0 € AQ C8 NOAYYAT UMAMHADMUHW MOFHUTHA AOMEHM C MOJIKA PA3MEPU, KOBTO YBEAMUUBa
NALTHOCTTO HO UH{OPMOUMATA, Q BUCOKATE WM NOABMKHOCT YBEWYABA Gbp3oAeiCTBUETO HO 3a-
nucd. - MloAXoASWK 30 TA3W LSS €A MOHOKPUCTAAHUTE CAOBBE HQ {EPOrpaHATM, OMODHHWTE GAOE-

BE PAAKG 38MA W NDEXoAeH MeTan, COBBE OT KOGGAT ¥ XPOM W Ap. B HAKOM CAYuGM ROC/AEARMTE
Ce N1erupat C TaHTaA ¥ poAH 30 NOAOGPABOHE HA MArHWUTHWTE WM cBOHCTBA.

3anameTABARUTE YCTPOHCTBA HO 6G30TA KA UMAMHADWYHIA MATHWUTHW AOMEHW WMGT 008M HQ
nameTTa 0T 107 A0 109 bit . OCHOBHATG CTPYKTYPHO EAuMHUMUQ ce'Hupwua uun OT MaruuTeH cholt
C HOHECBHU BLPXY HEro CXEeMu 30 rEeHepupaHe, JEAeHe, ABNMEBHWE W W3UE3BOHE HO AOMEHWTE. Ha-
HOAKO 4MNG CE MOHTWPAT HO 06WO HEpaMMYHO NAATHA, HO KOATO & NOMECTEHG CXeMaTd 30 BPb3KW
Mewady uunoseTe. HAKOAKO TUKWBQ NAATKW C8 NOCTOBAT SAHO HAA APYrQ BbB BLTPEUHOCTTA HQ
06La CMCTEMA 0T MArHUTW. Ypes TAX Ce CH3AABC HAMArHUTBAWO NOAE W YNPABAABAWC BHPTAUO
MOFHWTHO none. MoAyueHaTa CUCTEMO HOCH HO3BOHMETO MOAYA HO 3CNOMETABALOTO yeTpoRcTso,
HOHKYpeHUMATE MeKsY BOZEWNTE CBETOBHM (upM4 € 40 CE Cb3AABAT. 3QNAMETABOLW YCTpodcTsa C
NQ-BUCOK KANQUUTET, KOBTO CB MOCTATG C HOMGAABOHE DA3MEPA Ha UMAMHADMUHUTE MOTHWTHY
JOMEHM W YBEAWYGBQHE HQ CHOPOCTTQ WM HO  ABWMeHwe, HanpvMep, snoHCHATA Fvpma’ Xutauw e
pa3paoTUA MOAYA C KANGUMTET 2 Mbit , KOMTO CE ChCTOM OT 32 uWna, BCEKW G KONQUUTET
64 KBAt |, fpyra GMpMa OyAKALY @ YCNAAD 40 yBEAMUM KONGUMTETQ HO MOAYQ 4o 8 MPity
Tol e cveTased oT 8 GAoKa, BCEBKM C 32 wina.

BCWUKO TOBO NMOKA3BA, Y& THHKUTE MArHUTHM CA0ese NPEACTABAABAT UHTEepeceH Mar-
HUTEH MOTEPWan C rofemy Bb3MOMHOCTM 30 NPUAOKEHME B CHBPEMEHHATO MUKPOEJEH TPOHUKA,

31




YETBBPTN HAUMOHAJNEH CUMRO3UYM C MEKAYHAPOAHO
YYACTHE "oU3UKA-CERCKOCTONAHCKO NPOM3BOACTBO"

'

0t 11 40 14 Hoewspn 1991 r. B rp.CofiMa Ce npoBsje YETBLPTUAT HAUMOHAAEH
CUMNO3MYM C MEKAYHODOAHO YHOCTHE "OMSMKG - CEACKOCTONAHCKO NPou3B0ACTBO". B cuMnosunyma
yqacreysaxa Haa 100 yusHn W cneuwasucTi or cTpaHata, CAU, Mdpuwsi, MepMaHMs. Gaxa nane-
CBHM 95 HOYUHW AORAQAQ HO RAGHODHW U CEHUMOHHM 30CEAQHA.

PaGioTexa riapanenHo Tpu CeKuw:

“Mbpea cenuns-"ArpodiMauunn MeTopn W anapaTypa™-of 308BeHKTE 45 AoKnaaa ce
#3necoxa 44 ¢ noseye ot 80 0BTOPH. CBHUMATA CO DBKOBOABWE OT . CT.H.C. H.T.H. H.Hones.

BTopa cexuMa-"ANCTOHUMOHHW MBTOAW M CHCTENM" - OAXQ W3HBCEHW 22 loknapn
¢ noseve 0T 50 GBTOPM. CeKUWATO Ce PBHOBOAEW OT CT.H.C. K.J.H. B.Wawesa.

TpeTa cexyua-"ArpoMeTeoposorna™ oT 3cABEHUTE 31 AOKAGAQ 6AXG M3HECeHN 271.
CexuMATa Ce PbKOBOASBWE OT CT.H.C. Nl.CuMEOHOB. Ha TPK NABHAPHA 30CEAQHUA GAXQ U3HECEHM
8 fonnapa.

HQHTO NfieHOPHWTS, TOKA W CEKUMOHHHTE AOKAGAM GAXG NOCBETEHW HA ChUBCTBaHM
HOYUHI 1 HOYYHO-NPUAOKHM BLNPOCH W NPOBABMM M C CCHOBAHME NOBBYETO OT THX 88X cbnpo-

“"BOAGHU C OKMBEHM BYNPOCKH W AUCHYCUM, )

OcofieHo BMCOKQ OUGHKA 3CAYXUBAT NABHAPHWTE AOKAQAM, M3HECEHW OT un.Kop.Cr.
Nanues, npod.A-p B.Bvaes M KoseKTHs, npod.N.Kupkuamc-Tvpums, npod.T.XyreHOym-CAll,
npodi.l". mutpos-Tepuanma, cT.u.¢. K.KocTos u gp.

NpoBENAGHETO HA YTBHDTHA CUMNOSMYM CTGHQ BLIMONHO BAGrOACPEHUe CHUECTBEHA-
T2 §MHAKCOBA NOMOK HO Cbi3a Ha yueHuTe 8 5barapua, HAMNA "H.Nywkapos", Bvarapcio ac-
TPOHABTUYECKO ApyMecTeo, ®HTC no ceacxo crtonancTao M A3Y-UY. OTsenHo Tpsdsa Ac ce
NOAYEPTGE pBENTEHATA NOMOW W CbABMCTBUE OT PHHOBOACTBOTG Ha HUMMIA "H.Myuxapos", Ha
HBroBMA AwpeHTop A-p B.Bvaes, ¢T.H.c.B,Wnesa u CT.H.C.H.Buues, KOKTO M Ha MHOFO cay-
uuTeAM OT MHCTUTYTO. ‘

flpoeseHMTe PA3roBOPM € YUOCTHWUMTE B CHMNOSHYMD YUBHW W CNBUNAAMCTH noA-
KpenuXa NpeAnONEHHeTO 30 NPOBEXAGHETO HA Y CUMNOSMYM "OM3MKO-CEACKOCTONGHCKO npou3BoA-

. cTBO™ npe3 199 r, KQTO MBKAYHOPOABH C PaGOTEH 83K aHF AMHCKN U MeKAYHOPOAEH OpraHusa-
_UHOHeH HomuTeT,

2

e oTGBneKMM, YE PE3YATATUTE OT TO3U CMMNO3MYM ROTBLPAMXA NPABHMAHOCTTO HA
peueHneTo Ha ODFGHHBGUMOHHMH HOMATBT AQ HB OTAGra, BOAPOHW U3KANYMTENHO CAOKHATA MHO-
HOMWYECHO OGCTAHOBKO Y HaC # B CTPaHUTe 0T H3TouHa Espona, nposewpaHeto Ha CaMno3unyma.

4n.-kep. f.Muues, cT.H.c.B.Wavesa,
CT.H.C.fl.CumeoHoB, cT.H.c.' H.Buues

ATPOSMNYECKI OCHOBM HA TEXHOAOIUYHOTO YIIPABAEHHE B
CHCTEMATA "NOYBA - KYATYPHU PACTEHUS™

CT.H.C. I CT. A.CCH. B.Bunes, CT.H.Co H.T.H,MHN.H.Buues,
CT.H.Ce H.§.H.B.Unuesa

Mpe3 BTOPATG NONOBHHO HO HAUMA BEK B PA3NMYHUTE KAOHOBE HO GMOAOFWATG Ce 30-
CHAW YuacTHeTo Ha dnsvnarta. Nossuxa ce Takusa HHTEDAUCUNNAMKADHA HAYKK HATO Ouoduawka,
Qrpofiu3nKa, MeAMUMHCKA Juauka w Ap. Hat-0040, arpofusMKaTa Ce 30HUMABA € NPWAOKEHWe Ha
§U3uYecHy METOAK W ONOPATYPA B CEACKOTO CTONGHCTBO, OOACHEHMB MEXOHW3MA HO HAKOW arpo-
OMONIOrMYHM NPOLECH CHC 3AKOHWTS HG FranMaTa.

NOAXOAM 3A ATPOGMSUYECKA OLEHKA HA OCHOBHM MAPAMETPH HA CUCTEMATA
"MOYBA - PACTEHUA"

CenckocTonaucKoTo nose KaTo 00EKT HA GrpoBM3MYEcKN U3MEPBAHKA ® TEXHONOTHUHO
YNPaOBAGHME C8 XAPAHTOPMIMPA CBC CABAHATE OCHOBHW 4EPTH: CHONHOCT M HudepHETHUEH Xa-
PAHTeP HQ CMCTEMATA "MOYBO - PACATEHMA™; HENPEeHbCHAT W NOCASACBATENEH XapaKTep Ha
NPOM3BOACTBEHUA NPOLUBC KATO URAO ; roAsM Gpoit B3QUMOCBBP3GHM NAPAMETDH O NOAETO;

HENPE ACKU3YEMOCT HG QrpOMETEOPO/IOrMUKUTE YCAOBKA W BGHTOPUTE HO POCTENO HQ DUCTOHWATA}
CAYYaeH xapakTep Wa evenute. (Jexolasute) 8 PO3BUTHETO MO KYNTYPUTE W 30BMCUMOCT OT
BYHUHK Bb3A6CTBUA, BKAKUYUTEAHO OT TEXHOAOrMUHOTO YNDABAGHAE; MAJKA CHOPOCT HQ MPOTH-
HYaHe HQ NPOUECHTE HA PO3BUTUE HO PACTEHMATA W HQ TEXHONOrMUHATE NPOLOCH: CAOKHOCT Ha
TEXHOAOMUYHUTE CXeMM HQ YNpABAGHWE, ONPBAGNSHO OT rOAAM ODON PA3HOPOAHM. ONBDGYAWS CpaB-
HUTBAHO YOCTQ KOPeKUWs HA YNPaBAGHUATO HA TEeXHONOrWUHUTE CXOMH; €AHOBPEMEHHOCT W Henpe-
KBCHATOCT HO TEXHOAOrWMHUTE NPOLBCH B PRAAMUHUTE NPON3BOACTREHM NAGHM HA BAHO NONE;
HOAMYME HO FOAAM OpOW NPEABMAMMM W HENDEABMAMMM OrPOHWYEHAN (OpraHM3ALMOHHU, TEXHUYECKM
PBCYPCHU, NPOU3BOACTBEHW U TBXHOMOrMYBCKNW); OrPOHUMUEHA BPHL3HA MENAY POXMMMTE HO YNpos-
NeHWe B OTABAHWTE NPOU3BOACTBEHW NAIOWW, BCAGACTBHE 'HO PECYPCHUT® OrPOHAYEHUA (TexHuKa,
X0pa, NOAMBHA BOAG, TOPOBE W AD.).

CAOKHOCTTO, MHOrODODU3NETO W AMHOMMUHOCTTO HO CACTEMATO "nOMBa ~ PACTEHMA™
HOAQra pasauuHit NOAXOAW NN OUEHHATA HA XAPOKTEPUCTUUHW HelHW CBOMCTBA npes OTAeAHMTe
CB30HW HO roguHaTa, $03UTe B POSBATMETO HO KYATYPHTE W NPH DOSAMYHATA OPraHA3NLUS Ha
3eMeAencKaTa AelHOCT.

30 HymauTe Ha Owarapckute JepMepu W GrporoMM B cekuua “Arpofuanka® Wa MHeTuTy-
T3 NO NOYBOSHOHWE W NPOrHO3NPAHE HO AOGMBMTE "H.IyWKApOB™ CO CH3AQAGHA NOPTATHBHM MOYBE-
HA TEDMOMETPM W BAGrOMEPM C FWNCOBM GROKYETA. C TAX NBCHO MOME Ad ce CheAN CpeaHoAHEBHO~
TO W3MOHBHWE HC TEMNEPATypaTa M BAGKHOCTTA NO NOUBEHUA -NPOJMA W NO AGHHWTE OT W3Mepea-
HUATA, ' ‘

Cb3A0AGHMAT B CHUATQ CEHUMS CHBMACTHO CBC CRBLMAAMCTH OT DM3UKOTSXHWYECHMA
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MHCTHTYT B HOBOCMGUPCK NPUBOP 30 MMKPOKAUMOTMUHW W3WEDBAHMA NO3B0ASBA GbP3A OUEHKQ - JoKaTo CHUECTBYBAUE CTPYKTYPATA HO FO/EMA QrpAPHO-NPOMMUASHA KOMNAGKEH B
HQ NOYBBHATA U BH3IAYUHO TEMAEPATYPA, BbIAYWHATG BAOKHOCT, CABHYEBATO PUAUGUMA CHO- EbArapus, HMe P3BMBOXME KOHUBNUWATA 30 OPraHM3MDAHE HA MWKDOKOMNKTBHM CUCTEMM, HOM-
POCTTA HQ BATHPA. B POHHATE NPONBTHW W KCHUTS BCBHHW AHM , NO AGHHWTE HO Teuneparypa- TO AQ BKAKYBAT nO HAA 20 NOKAAHM HOMNKTLPHWA CTAHYMW, NPOCTPOHCTBEHO PA3npeAefeHy 8
TG U BNOKHOCTTQ HO Bb3AYXA ¥ CKOPOCTTA HO BATHLG MOME AQ Ce NpeABMAM ONACHOCTTA OT NPOW3BOACTBEHY YUaCTBUM HQ AGAEH CBACKOCTONQHCHA patloH, 0T 2 20 5 5a308¥ MMKDOKOMNI-
CAGHG W AQ Ce OprGHA3MPA HABPEMS HOMAAABOHE UAW NPEZOTBPATABOHE HO BbaseHcTauero i : THPHN CTQHUMM U SAWH LUSHTPAAGH NBPCOHA/IEH MUHPOKOMNNTBD, TEXHWYECKW W NPOTrPAMHO cebp-
BLPXY OCHOBHA KYATYDH. AOCTOT®YHO € AQ Ce CAeAM BH3AYUHOTQ BAGKHACT W TEMNEPATYRA Ha 30H ¢ 0G30BMTE CTOHUMW. TOKGBA € CTPYKTYPATG HO GMBPUKGHCKOTQ QrpOMETEOPOACrUYECKD
AMCTOTA HA PACTEHWAT, 3G AQ CB OUEHW ONACHOCTTA OT 30CGONABAHETO WM. cucTeMa ARAX. TGKBB TWN MUKPOKOMNNTBPHYA QrPOMBTEOPOJOrMUSCKW CHCTEMA 3G HOHTPOAMPGHE
lipHEATH3OUMATA HO 3BMATA e NPeAM3BUKO Y PeAMUa fiepMepn ambuuus 3a Gbp3o EWAUACHO HG OCHOBHWTE NOPAMETPYW HQ MMKPOKMMMGTG (MOYBEHQ BAGKHOCT W TeMNEpATYPA,CAbH-
3000raTA8GKHE B NEPUOAR HO MbPBOHAYAAHOTO HATPYNBAHE HQ KANWTAAW. TOBG 3HAYM ycKopeHa YEBA POAMOLMA, CKOPOCT W NOCOKA HA BATHN, HOAUYECTBO ECTECTBEH AbNA W ABOEMMHA Ha
GHCRNOATAUNA HO NOYBEHUTE PECYPCH W CTPEMEX 30 BHOCAHE HA FOAEGMM KOAMYECTBA MUHEDQAHM CHera) 6sXG MOHTMDQHA HQ CBACHOCTONGHCKW NAoW B Tepuvopunte Ha AMK - fo3iuua,ANK
Topose. WMpoKo OWTYBG MHEHMETO, 4 KOAKOTO MOBEYE TOPUU W HANOABAW, TOAKOBQ MO~BUCOKW , "Cosaey” - Cofius, HOK “Mvpsexey" - Naosave.
AoGusu we nonyyesau. Tosa We A0Bede A0 TPQHHO BAOWABAHE HO XMMUMECKUTE W BOAHO-Tu3u- Pa3n0AQHETO HG QrpaPHO-NDOMMUAGHATE HOMNAGKCH ¥ OBOPMAHBTO HO TPYAOBH 3BMBAEN-
Heckw CBOficTBA Ha noysuTe B Buirapus. CHA KOONEPAUMK W YCTHW {i8pMA C OFPOHMUEHM CTONGHCKW NAOWA AQBAT OCHOBOHWE AT NPEAno-
Cnoped Hac, MHCTUTYTBT RO MOUBO3HGHWE W arpoexosorus "H.Myuxapos" Tpadea Aa KMM HOBO HOHUENUWS, CBHFAACHO KOATO 0COCOOEHWTE HOONEPALWM C ONDBABAEHE CNEUMaAM3aUNA 8
NPOABAKM AQ CE PO3BUBG KATO ECTECTBEH LEHTHD 3G HAYYHO OGCAYKBAHE NO ONA3BAHE W NOBMWA- DACTAEHWEBHACTBOTO C& HYKAGAT OT BAHA NMKDOKOMTIOTHQ WHEODMOLUOHHO-MIMEDBATEAHA CUC-
BGHE HQ NOUBBHOTO NAOAOPOAME M NO OXPOHA HO NOYBMTE, HA TAXHOTG PH M HA TAXHATG. PAAMOCK- TOMd, BHAWYBAYA T A0 3 NOKGAHW CTOHUMM, CBBP3THA C REPCOHOAGH MUHPOHOMIOTBD.

THBHOCT. VHCTUTYTHT pa3nonara ¢ AQSOPaTOPUA 30 DAAMOOHTUBALMOHEH GHAAM3 ¥ C AGGOPATOPMM
30 (M3AYBCKA ¥ XMMMUECKM OHOAM3N HO. NOYBBHM W PACTUTEAHW Npodn. B onuTHATE My 6a3sW, pas- ,
L e

NOMOKEHN B OCHOBHWTE QrpOEKONOrMYECKM PaHOHM Ha BbArapuA,ca opraku3upasy cayxdin sa T T T T T T T NoRanuA "“h;;;ha;“;' : |
HOHTPOAMPGHE HQ BHOMOTWYECHATA UMCTOTA HQ' PACTUTEAHATE NPDAYKLUMA HO KOONBPALMMTE W [ ] [ TaravR| [Caraen| [Zamaan| [Zaten]
YyacTHuTe Qepuepu. lan%, n G 38 Tad 3 Toz IR €ayq | {3 Laz | |
WHTYAUMATE 4 ONUTBT HO CEACHOCTONGHCHWTE CNEUMANUCTH He CQ AOCTATHYHM 3a | T l' ] __ I
00EHTMBHA OUEHKA HO CHCTOAHUETO HQ CHCTEMATO W Te TPAGBA AG NPMTEMABAT KOAMYECTBEHA : :;j:ﬁ;; 252275’ ;;?:2ﬁ¥1" S;Q:L;EQ :
MHEOPMOUMS 30 pesvua CBCTABHW XAPAKTEPUCTHYHW Heliw ceolcTaa KATO esanoTPaHCNUPALKS, | T ¥ AR e
fiotockHTe3a, AuwaHe w T.H. TaKa ye, CTGBA BHAPOC 30 W3MGPBOHE HA BAMH WAM HAKOAKO Na- : h [ myarnmrecop
PAMETPA 30 MPOALAKUTEAHU NEPUOAM OT BPEME W 30 W3UMCAMTEAHW. ONBPALMM C AQHH4T8, 30 No- | : : - ; :
Ry4QBOHE HQ CTOWMOCTUTE WO ChCTaBHWTe M ceolicTea, | CHELAAISHPAT ROMIROT)
B HauecTBOTO HO CPEACTBA 3 M3MEPBOHE, 06PAGOTHA W 30MO3BAHE HO AGHHWTE [ MHKPOKOMANTHF ‘_*{,liEEﬁiﬂ&k‘ : ;.
30 KOHTPOMUPOHKTE NPOLECH ¥ OBEKTA NPENOPBUBAME AQ CO W3NOA3YBAT MMKDOKOMNITHDHM - b e — - T T T T T T
{OpMaLMOHHO-U3NEPBATEAHA CUCTENI, TGHWBA HATO CH3AAAEHATE B Wictutyta CAMA-01 « ame- MERCOHANEN ' “””7'71“F-m il
PUKOHCHOTA cucTema ARAX. OCHOBGHWA 31 Tosa ca: ‘ ‘ MOHHTOR MHUKPOKOMMHOTEP MPEXR
1) ConcKOCTONGHCKHT® CNEUNAAMCTA W U3CNBAOBATEAUTE WMQT PAdOTa CHC CONHM ' é ‘ ﬁa
BHONOTUYHM CHCTEMA, DYHKUMOHMDAHBTO HQ KOMTO 3UBMCH OT MHOTO HENpeABUAWMM BKTODW: [
2) OyeHmBaT Ce W Ce yNnpuBAABAT GWOAOrWueECKW OGBKTH, OTKDMBGHETONHE 3QKOWWTE 30 TAXHOTO "
PO3BUTUE ¥ DBAKUMATA UM HO U3MEHEHNBTO HO CPBAQTO MOME AQ CE PBAAASMDAT B AMHAMMHKQ COMO »
NP HENPEKBCHATA W NPOABANMTENHA OUBHKG HO XPAKTEPUCTUUHATE WM NAPAMETPHS 3) BhaMom- | onr.1 CprK+ypa KO MUDOHOKMNTEDHO CACTEMO 30 OUEHKA
HOCTUTE HO BABKTPOHHO-M3MEPBATE/HATA U W3UHCAUTBAHATA TEXHWKA, B TOBA YACAD M HO MUKPO- ) , 070 Nofe
HOMNTPUTS, W TAXHOTQ AOCTBHAHOGCT, NO3BOAABAT Cb3AGBAHETO W 0GOTQTABAMETO HA MOCHBY OT . ‘ w46 PATOOHCNUPGUMATD B Ce”CKOCTO”GECK
AQHHW 1 NONB3HM CBBETYU ¥ WHOPMOUMA, KOWUTO NPAKO 40 CB M3N0A3YBAT B TEXHOAOFWYHOTO
YNpasAeHHe. '
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BCHHO NOKUAHO CTAHUMA C8 CBCTOW OT KOMNABKT AQTUMUM, MOHTUPOHA HA METEOPOAOIWYHU
MaQuTQ U B NOYBQTA, M3MEPBATEAHY npeodpasysareni, CBLP3AHM AMPEKTHO W YNDOBAABAHW OT
CNELNTAM3UPOH MAKPOKOMNITY, AOHQAHATE CTOHUMA HENPBKLCHATO W3MEPBA OCHOBHW GrpOMBTE0-
PONOIYHW NAPAMETPU, WU3YMCAABA CLCTABHW NAPAMETPU, KATO HGNpAMEP, EBaNOTPaHCNUpAUMs,
HOTPYNBG AGHHUTE 3Q NEpUoA OT €AHO UAM  NOBBUE ABHOHOWWR W IV NPeAGBa HO NBPTOHANEH
MUKDOKOMNITBD, BHAKYEH B HOMMWTBPHA MPEXa, 30 aHOAM3 U JOpMUDOHE HQ SHCNBDTHW ChBeTH
N0 YNPABABHMETO HA TEXHONOrUYHK onepauun,

Ha éur.1 e nOKA3GHA CTPYKTYPATG HO TOHBB TMN MUHDOKOMNIT®PHA AFPOMETeopoA0-
FMYHG CUCTOME, BKANUBOWA €4AHQ NOKAAHQ CTUHUWA, C HOATO CE PRAAM3NPA WHTErpAAHA OUBHKA
HO €BONOTPAHCNAPAUNATE E 0T CEACKOCTONGHCKA naoy no MBTOAN HQ BHEPruiHUA donaHc.

GUINYECKN METOAN W CUCTEMM 3A EAEHTPOMAIHWTHO Bb3AEWCTBHME
W U3CIEABAHE B PACTEHMEBDBACTBOTO

EReHTPOMArHUTHUTE NOABTA WO Bb3AGHCTBME C& NPUAGrAT OCHOBHO B ABE HGNPABAE~
HUA: NPAKO it HocBeHo. MpAKoTo Bv3AeliCTBUE, HOETO 8 NO-BHPOKO pusnpocTPaHeHy,ce H3pa3n-
BG B AMPEHTHOTO PA3N0AAraHe HG OCEKTU B NONBTO HA AeMCTBME HA BABKTPOMArHWTHWA: HaKTOP.
: Ha Tadn.1 e noKa3aHO ABHCTBMETO HO PO3AMYRUTE YACTH OT BNEHTPOMArHWTHUR
CNEKTBP: OT HOW-ABAFUTE EAEKTPONCMHUTHU BbAHW, DOAMO-BbAHUTE AO FOMA-ABYNTE ¥ HOCMM=
YECKUTE AbuM,

Kanto ce suman oT TOﬁnMuﬂTﬂ,ABnCTBMeTO M @ pa3HooOpa3He W B 30BHUCHMOCT OT
TOBA HOMADG NPUAOMEHAE 8 DA3AUUHK GMOTEXHONOMUMHN onepauu.

HoceeHo eneKTPOMOrHUTHUTE NOABTA Ce NPUACraT M 30 W3CABABGHE NPOLECH B .
paCTeHWA, CEMEHO U T.H. . '

OcofeHo wMpOKO pa3NPOCTPAHEHC 30 TE3W UEAM 8 -NPUAONEHWETO HA ONTUUHOTO
AbUsHHE - BUAMMMA W MHDPAYEPBEHUA AMGNC3IOHM. TYK WG CO CNPeM ‘WO TP NPRAONENMN -
W3CAEABOHE ONTMUHW XODOKTEPUCTMKA HO CEACHOCTONAHCKW PACTEHMR; W3yuasaHe GMONOTEHUna-
MM HQ PACTBHWA ¥ TONAKHHR @ XAPOKTEPUCTMKN HO AMCNBPCHM CBACHOCTONGHCKM MATEPHAM.

C W3Mepsaie Ha ONTHYSCKU XOPAKTEPUCTUKW HA CEACKOCTONGHCKUTE PACTSHMA €
Bb3MOKHO A0 CE HANPABYW OUEHKO 30 CLCTORHWETO WM W A0 CB OTHDHAT CTPBCOBE: GOABCTH,
NPEHOMEPHO TOPEHS, HOAMYWE HO TEMHU MBTAAW, XEPOULUMAN W T.H.

B MHeTutyta "H.Nyunapos" e pa3pafoTeHd ABTOMATM3MPAHO AQ3BPHA CHCTEMO, C
KOATO MOrQT AQ Ce W3MEPBAT ONTAYECHM XUPUKTEPUCTUHA HO CEACHOCTONGHCKUTE PacTenwus;
OTPOKEHne, NOFAbUAHE, NPEMUHABOHE.

ONTMYHOTO nbueHMe B 06AQCTTA HA AP Ce npunara 30 W3CAGABANE NG APOLBCH
N0 #3yyaBaHe HQ METAGOAW3NG HA PACTEHUATQ. JelCTBMBTO, HONDUMED, € EAMH W ChUW U3TOu-
HAK HQ CBETAMHO BBOXY POCTBHMA 8 BAHAKBA (030 HA PO3BATHE, HO B PAIMMYEH XPOHWTENEH
PU3TBOP NPEAM3BUKBA HEBAHAHBYU GUONOTEHUMTARW DASMMKM,

Cb340ABHT 6 1 OBTOMATU3MPAHT CUCTEMO 30 UICABABAHE "CHONOTEHUMAR HA

CeNCHO~CTONAHCKU PacTeHWs. 13mepsaHeTO Ce M3RLPUBA CHE CNBUMANHN eNeHTpoAW B UBTOMO-
TUMBH pEXuM,

Ta6mua 1

JENCTBYE HA ENEKTPOMATHUTHO ABYEHVE BBPXY PACTUTEAHWM OBEKT
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COPTHPUHE HO CEMBHa; ode3sapa-

3ABHE HG OPOHN.NOUBA; CTHMY-
JMPQHE HO MWKDOOPraH., JaKTe-
pauMAHO peficTsve.

YHWOMOBOHE HO NAEBEAM,
cyweHe HQ CEMBHO W fnoAcse,
CTEpPUAM3OLMA HQ NOYsa,
CTMMYAQUAA HO GHOAOr MUKW
06eKTH, B T.4. b,

MpeacenTOBHA 00pAGOTHA HO
cemexa; efictane BuOXY . -
PACTUTENHN TBHOHW.

TonAMHHO AeliCTBME; CYLOHS

00TOGMONOTUYHO AelicTBiE

0Ge33Qpa3ABAHE; MYTAUWA 3
paspyuwTento AeficTaue.

006330D03ABAHE; CTHMYANDAHE HO

caMeHa; MYTOUuMU.

‘06e330pa3ABOYO ¥ CTHMYAVDOWC
AelicTeue; MyTOUWM. g
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OnTuuHoTo Avushue a wHlipauepsenus avanasow ce H3N0N3YBA ¥ 3@ ONPBABNAHE HQ
TONAMKHKA cBoficTBA HO AMCREpCHM CenCHOCTONGHCKN MaTepuanu (nousm, cemena u ap.), M-
BECTHW YyCnexw 8 T0BQ HONPABABHUE GQ MOCTArHATI NP U3YYOBGHE TOMAMHHY XQPAK TOPUCTUK Y
HQ nousu - Tonsonposogwact, TeMnepaTyponpoOBOAVMOCT, TONAOBMKOCT.

KoefiMuMenTvT Ho TONAONPOBOAHOCT Ce onpesens Bb3 ocHosa M3MEPBAHETO CHOPOCTTA
HO OXNQKAGHE HO TONAMHHATQ CUCTEMG "eTanoHeH GaoK - 00po3ey” 8 W30TEPMMYHO KaMepa Ha
MAKDOHOMNTLDHO CUCTEND. U3MEPEHT & TONNOMPOBOAHOCT HQ GCHOBHM TWNOBE noysn 8 GuAarapua
W HO epo3upaHn novaw.

UHOOPMALIMORHO OCHIYPABAHE HA MOAEJMTE HA NPOAYKLIMOHHMA
MIPOUEC B PACTEHMEBBACTBOTO

MHoro gnuHusT cheMecTeH TRYA HO CReunaaucTy ot MHcrwryru no arpodusuka 8 CankT-
NetepGypr u ot WheTutyra no NOYBO3HAHME ¥ arpoeroAorug "H.Nyuxkapos", Codin, rosese 20
Cb34QBOHETO . KOKTO HO 0a30B MOgen Ha MPOAYKUMOKHIA NPOLEC, TOKG W HO YacTHM Mogemm 3a
PassuTMe Ha nuenumywTa, Uapesuyata, HapTodute M Ap. AvHamuuHMAT XQPaKTep HA Tesn mogenu
8 CB¥p3aaH ¢ foKTa, Ye npouscuts Ha PUCTENQ ¥ PA3BUTMETO M KyATypUTe ca HenpexvcHaTy
BB BPEMETO W BBPXY TAX BAMAAT TEXHONOrUUHMTE npoyeck, arpoMeTeopoNOrHYHaTY 00CTQHOB-
HQ B NOABTO W MANbLAHEHUETO Ha ArpOHONMYBCKUTE DelEHNi .

30 g dyHKumowmpat 8 peasnute YC/0BHA HQ CBACKOCTONGHCKOTO none, MoAenuTe
TPROBO A0 Gbpar HHopMayuoHHo OCHrYpeHM, T.e. TPAGBQ Aa Obge OcwuecTsed arpo- u furo-
MOHUTOPUHI, OCHOBHG PosA 8 PeanM3auMATa MM Tpasea sa Obge 0TpaAeHa Ha arpoduauyeckute

NBTOAW U 8NEBHTDOHHM CpeacTea 3a° §uanonoruyHoTo CbCTOﬂﬁMG hQ PACTEHUATA ¥ Ha arpomeTeo~
POnoruyHuTE napameTpu.

TBXHMUGCKMTS’Bb3MOMHOCTM Ha Cyv3AaAeHATE M #3NON3YBAKO B NPAKTUKATQ Ha anrdp~
CHOTO 3amejenne uqopuTypu, 3q HykAuTe Ha Mojenute, nossonseqr QrpOMOHMTOPUHI Ha noyse-
Hara BjakHocT, TemnepaType « pH, CNBHTPANHATA OTpamaTenHa CNocodHOCT Ha nousara, cavH-

4esaTa paguayus, CKOpocTTa Ha BATHPQ, KOAMUYECTROTO 6CTOCTBEH AbN] # €8anoTRAHCUPaL M-
Tau- @OTOMOHMTOPMHF NG TeMnepatypara Ha hacTara, 6MOBABKTDMWGCKMT8 noienumunu MeT-
HUA NHABKC W 0TpaXATEeAHATA CROCOGHOCT Ha nocesa. WndopmaunaTa na Tosu ndDOMBTDM'MOMB

AQ ce noayyaea ¢ uanonayaaﬂero HQ nOpTATUBHY U3MePBATEAHY ycrpoMcTen, MOGuAHYM CTUuMd-

Hupyu WHopMaLNOHHO-HaMePBaTEAHY CACTEMH, AMCTOHUMOHHA W 8POANCTAHUMOHHK POAMOMETDH,
cnexTpodioToMaTpy K TepMoMeTpu. '

3AKARMEHKE

OcHoBHUAT 13804, KOHTO Mome A0 C8 HANPEBK OT KA3aHOTO no-rope, e, ue arpo-
JH3nvecKuTe M8TOAW u anapatypa wMar Cepuo3HN i QTroBOpHY noauymu B TEXHONOr HYHOTO
ynpaenexue Ha pacTeHuesvACTBOTO B byarapua, OrpasuyenuTe pecypcu oT Topose, noausHa
BOAQ W XUMKyecKu HPOHGDGTM HaAQraT obeKTuska MHCTPYMEHTaAHG OUBHKA Ha XODU;TQDMCTHU-

HvTe csolicTsa HQ cucTemaTta "noveq - pactexus", KoeTo nomara 3q ONTUMUIAUUA HO- TEXHONO-
FUYHATE NPOLECH 8 NOAETO W 30 NOAYYABUHE HO EHOMOrMYECKW YACTO PAcTMTEAMa hpoAyKumn.
000CHOBABO C& UANON3YBUHETO HA MUHPOKOMANT bPHK HOOPMOUMOHHO-V3MEPBATEMH CUCTEMM C
flepOpXAUHG CTPYHTYPO, BKANYBAWQ OrpaHMueH Opof NOKOAHW CTUHUMM W UBHTPANEH NEpcoHancH
MUKPOKOMNITBD.

YCHBHPUBHCTBYBAHETO HA TEXHOAGIUUNOTO YNDUBJEHUE € HeMACIUMO 683 YUGCTHETO HA
CYBPEMEHHOTA QrpOfiM3MKA W AHTPOHHO-U3NEPBATEAHO TexXHUNA. PO3PACOTAUTE Ha cexums
"ArpOBUMKA™ U HA ENeuuaAMsupaHUTe AaGopaTopyn Ha WHCTUTYTA NO NOYBO3HGHME W GrPOBHOA0-
ras "H.Nyukapos" oGxsauat meTosM, NOPTATUBHY YCTPONCTBA M MAKPOKOMNITRPHI CUCTEMH 30
OUBHKQ ¥ yNPaBABHWE HA QrPOGM3NYBCKN NAPAMETDU 1t MOFGT 40 Ce W3NOA3YBAT OT W3C/eA0BG-
TEAMTE U CNBYUEACTUTE OT NPOKTMKATA.
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HOCTAATUR NO CTAPUA OUSNHECKN HAGVHET

30 HeolX0AMMOCTTG. OT (M3NYECKU HAGMHETK BBB BCAHO YUMAMWE Y HAC NPBE NULE YuM-
TeNdT 0T AnpunoBCKATO rvmMHaans & aGposo WBaw To3enes, HOWT B "PbKOBOACTBO HLM GU3MKA-
10" (1874) 40BO CNUCHK. HA HOM-HEOOXOZMMATE 30 BCSHO yunnuge fvsuuecku ypean. Coumat
CC ChOPAHA OT POAQMNOMBY GbArGDPW NADW AOCTABA OT BHBHA fiU3MMECKN ypead # nocolus ¢ -
o0Wo Terno "40 OKW", C KOUTO OBOPYABO W MBPBUA YUMAMUEH GMIMYEcHH KQGWHET B DbArOpUS.
(bhn.Ha J06, % 2, 1§81; ¢.33). Cnes 0CBOGOKAGHMETO 200DQ COMPKO 30 H3UYECKW ABMOHCTDO-
Unn e npuTewasana Nvpsa Cofiuilcka rumHO3uA,oT HOATO npes 1889 rv, cu npexsbpAeHi: 295 WH-
BEHTODHM HOMBDA HO OUBUYECKWA KAOUHET WbM Bucueto yuaruue. B 3aMsHa Ha Tosa MuwncTep-
CTBOTO HO HUPOAHOTO NPOCBEUEHMe OTRYCKA CHBUMONNM KPEAUTA 3G 30KYNYBGHE HO UEAM CGMRKM
W3NUECKW GNAPOTM W 0030BENATHBTO HO CTOAMUHY. MUMHA3UM, O W HO NPOBMHUMAAHWTA TAKMBA
?Emn.au 96, I 3, 1989, c.13), 30KynysaT ce QU3NUECKW ypesu W n0coGus OT PEHOMMPAHW 3a-
nagHy fupwn @ " Max Kohl", "Edelman ", [0 BpaMaTo,OraTO & |epMAHMA GU3NHATG CE& Cun-
TO 30 YKCTO MaTemaTWuecKa HayKa (40 1905 r.), 8 GvAFGPCKWTE FUMHOIWA YWUTEAMTE NO BWanKa
CA OHOrAeAABOAM YDOUWTE C ABMOHCTDOUMM HO M3YYOBQHMTE H3MUBCKYW 30KOHW. fpea 193% r.
A-p Muaxawn Teoprues, yunten no fiusuea 8 MuKKATQ rwmHasus B Pyce, ycTaHosasa, 4e "camo ¢
KNOCHWA ONWT HE MOKe AQ- Ce PA3BME Y YUYBHWKT HOOAWAGTEAHOCTTO, AQ C8 Hayd4d Tol Aq 3ad6-
N1538Q CAMOCTOATEAHO MPUUMHHAT BDB3KQ MEKAY OTAGMHWTE ABAGHUR (Bn.Ha 9B, ¥ 3,1986,
¢.42), Toll nopwusa 0T {MpMaTA "Max Kokl " ypeaw 30 "AECET KOMPJEKTO NMOCOOMS 3Q YNPaK-
HBHWA OT 0ONACTTA HA_MEXOHMKATA", 0 CbUo 3anouB 40 M3PAGOTBA 30BAHO C VUBHWLMTE U Dy~
rv fusnyecky ypea. Taka Toll BbBEKAQ NQOOPATOPHMTE YNpAKHeHus N0 GU3MHA B yuuaduatd.
He_noAnesu HQ CHMHEHWE NNAHEBHOTO CHLCTORHWE HO CErAUHMTE KAGMHETH N0 {W3MKa 8
yunamuata, TO3W BBAPOC & MHOFOKPATHO OGCHMAGH, HO NMNCBAT CPEACTBA 30 JOCTOBAHE HA H4-
vecTeeHn finanuscky %peAw OT YysOuHa, G OT APYra CTPOHA Y HOC OT HAKOJHO FOAMHA HAMO T~
HOBQ NPOV3BOACTBO, C HOCTAArMS NO-BHb3PACTHUTE CU CTIOMHAT 30 uUyiecHute $W3NUBCKW AEMOH-
CTPGYMK NO BPEMETO, KOMQTO €A OWAK YueHMUM. Cerc B HAHOM YHUAMUQ CQ 30NA3EHW  EAMHWYHM
BK3EMNNAPW OT BEAMKONBNHUTE CTAPU {WU3NYECKW YDEAW, OMMTHY NOCTUHOBKM W AGME uaCTH OT
CTOPUTE KONEKUWM, HO €4BA /M HAKBAG VMO CDABHMTENHO A00De 063asejeH dM3WUBCHW KAGWHET,
30 AC MOKe A0 C8 NOA3BG -MAKGP ¥ MAAKOTO OCTAHAAQ ygcT 0T TOBG GOraTCTEO OF
fiuauueckaTa Koaerua, HoUMOHANHMAT NONNTEXHWUECHN anen u CofuHckmaTt KnoH Ha CO6 opraru-
3upaT OT M.OKTOMBDW A0 M.AeHemepu 1992 r, nanowda "Hocranrua no ctapus fusnyecku Kadu-
HeT" .CvOpaHuTe Ha BAHO MACTO fM3MuecKW ypesn W ONWUTHU. NOCTOHOBKW .Lie MOFAT AQ €O W3-
NON3BAT OT BCHUKU YYUTEAM NO HU3NKA 30 EHCNEpUMEHTW HbM ypouuTe. 00pbliGMe ce ¢ MoaGa
KoM BCHYKU KONGTW, KOUTO PA3NOAGrAT ¢ NOAXOASUM GHKCNOHATW WAH UOCT OT ONMTHI NOCTOHOBKM,
20 M3nparaT- 40 30.0HW T.r. cvoduenus Ha aapec: HMM, ya."lep Camyun™ " 48, sa 1./lazaposa
cn.ten, 88-44-16 nam Cofmlckn wnow-CoB, 3a Aou.AH.ﬁeesa, cn.Ten.62-561 B.440.

Konery, ovaxsame BaunTe npesnowenus ! : .
‘ M. loaaposa, Hay.nonTexH.mysel




BEPHEP XAN3EHGEPT

HeoTAaBHQ CB.HGBbDWMXG 90 roaunm ot
POKAGHETO HO FOBMUS HEMCKM §usux BepHep Xail3enGepr.
Toll & pogeH Ha 5.XI1.1901 r. 88 BopuSypr. Mpes
1910 r. Goua My noayuasa KATEADA NO KAQCMYECHD (-
nonorua B MIOHXEHCKNA YHMBGPCUTET W OTTOrasa MoHxe
cTaBa MaGuM W POABH rpag 3a Xafi3endepr, Oue oT paHo
TOW nPoRBABA rOASMA CROCOGHOCTM. Yuu B KnacuyecHa
rumHasun. 0co0EKD € CuAek no MATeMATUHA. Hamupa, ue
3QHATUATA NO MOTEMOTUKA CO MPUATHW ¥ XA3QPTHU,KOKTO
1 3 NPY APYTUTE urpu.CnOCOGHOCTUTE MY CO CHYBTOHM ¢
TOKMBA 4BDTU HQ XOPQKTEPA KATO -KU3HEPOAOCTHOCT, OMOMUMO3HOCT, YeCToMNGWE. WCHAN 6 BUHAry
AQ € Npb8 : W B yueHUETO, # B CNOPTG. Wrpaen & OT/MYHO WAXMAT W & KAPAA CKW. CBupen e Ha
nuaHo. 0GWuon e nogansTa. Xopata, KOUTG GO MY OUAM GAMSHM, noAYepTABAT, Ye YeCTOMIOMETO
My He e Oun0 ApegHaso, a GAOrOPOAHO, CROPTHO, HOKTO G MOFAO 20 ce Haxe. EAHo cuouTHE €
U3Arpano OCOBEHT POAA B OBAGAABAHETO HU MaTemaTwkata. KoraTo e Ha 16-17 roAMHM, € TPAGBa-
0 AQ AGBQ YpOUM MO MATBMATUKA - AMJIEPEHUMAAHO W UHTErPaAHO CMATAHE HG eAHO GiM3KO Ha
CemelicTBOTO My N0-Bb3PACTHO MoMUue. XaM3eHOEPr CW CMOMHS, Ye He 3HAS KOAKO 6 Hayuun mo-
MHYeTO, Ho TOW caM gocTa e Hayuua. Tipes 1918 r. & NPU30BAH HO BOBHHA cayxda nopaau Boli-
HaTQ, B KOATO YyacTBYBA epMaHMs. PoGOTH C ADYrM MOMUETG B 84HO 3EMBABACKO CTONGHCTEO.

TpyAbT @ MHOrO TEKBHK W TOKO OCTABA  HEOTBOPEHA KHUrATa HA Haut "HpuTUKO Ho uucTUs pusyﬁ",

KOATO TOW Bb3HAMEPABAA AQ ueTe, Ta3u CAYKOG My AGAQ BB3MOKHOCT AQ Pa30epe KOKBO 3HAuM
TOMbK TPyA. XaW3eHOEpr C yMuneHWE CU CMOMHS KK NPes NATOTO HA CAeBaNaTa FOAUHG MHOMO
bTH € Cb38pyaBan CABHYEBMA U3MPEB OT NOKPMBQ HA' EAHA. U[bPKBA. BeauxonerHuaT nelsum u
NAGXO TOMAGUWTE CALHYSBN AbYM. MY AOCTQBAM HOCAGAQ. TR OWAQ HENbAHQ 063 CHUMHEHVETO Ha
fnaron "Tumeld", KoeTo 3anouwan A0 yete Taw ! Taka Toll NOAYYUMS .OT MHPBOUITOUHKUN NPBACTA-
BA 30 ABBHOTPBUKMA QTOMU3bM, MO-KBCHO TOH CEPUO3HO nayyosa @hnoco@mn, Ho MlaaToH My
0CTaBA 0COOBHO GAU3bK. Mpe3 cenTeMBPH CO NMOAHOBSBAT 3ICHATUATA B FUMHA3NATA. Npes wHu
1920 r. Xait3eHOgpr AbpMM 3pENOCTHU MaNMTU, ETO NO KOKBM NpesMeTy e W34bpKan msnuta ¢
OTAMYEH YCNBX: PEMTUA, AQTUHCKW, rpbuky, EPEHCKM, MATEMOTWKA, [UaWKQ, MCTOPUS ¥ CROpT.
llo-HMCKA GeneMKa NOAYYABA CAMO NO HemcHM. MPenopbyeH e 3a Maxcummuniarosa crvnexua
(yuposeHa oT GasapcHua Kkpan Mascumuanad IT npes 1852 r.). Monara OTHOBO TEKY U3NMTA no
Quauka v maTemaTuka. Cnpass ce GnecTawo. ECEHTG Ha cbyaTa FOAMHQ NOCTBNBA B MOHXEHCKMA
YHHBEPCUTET, VCKA AG CABABQ MOTEMATUKG. CAYUBA C8 06QYE HEUO HEBEPOATHO. CbrAACHO ycTa-
HOBEHWA PeA MYy NPeACTOAAd cpewa ¢ npofiecopd no matemeTvka. Torasa e Gun npofiecop
MHaemaH. XafisewSepr pa3a3ean ¢ KAKBO ce & 30HAMABEN W KOFOTO HA3QA, YE CAMOCTOATEAHO
€ Wsyyaean Khurata Wa Ban “NpocTpaHeTso, speme,matepus” » HEA0BCAEH, NPOfiecopyT ro npe-
40

HBCHOA W MY Ka3aA & "OTusalt cu Momye. Lom cu Ye/l Ta3N KHWFG, TW CH pU3BAAEH 30 MaTe- . N
waTUKaTa". M my nocouvn epataTa. XafsexGepr, 8b3TOPMEH 19 rogilied MAQAEK, Ce OObPHAA
U3NOAHQA B MPQUHG YHUHWe. CnacuTenHa waes My NOACHO3AA gaya My, Kato r: npamncnzw0 :§
apoi. ApHona 3omepfiens - npofiecop no TEOPETMUHA {iMauKa B ynuBEpCUTETA. MBPBATG CP mno |
CTGHAAQ HAYGAO HQ NPOABAKMAGT A0 CMBPTTA HA 3omepdeng APYWGQ ¥ B3AWMHO YBOMEHWE.
TOBG BpEME 30MEpiens Ce 30HMMUBG C TEOPWATA HA Bop 30 aToma. B pesayaTar HG"EOBG ceHu i
noRBABO MOAEALT Ha Gop-3omepdens. Mpea 1919 r. uamsa oT NeyaT KKArata My TpoemaoMe ] !
gTOMQ U CNBKTPU", HOATO B NPOAB/MEHVE HG MHOTO FOAMHM @ gusaua NO QTOMHO AM3MHO. p
jend & OTAMYEH NEAQror W DLKOBOAMTEA HQ MHOMO cTysenTw, Toid GBp3o puadpun,e:b oo
YaiaenOepr © PRAKO CNOCOGEH MAQA UDBEK W HOMEDUA HAUMH OUS fpe3 NupBUA CEM quzon
BH/HUA B HOYYHW v3cneABaHns. ETO Kok cTaBa Tosd. Mo Tosa speme 3omepdens nay —
efeKTa Ha 3eemaH. Toit Ao Ha Xallaeutepr HaKonuo CNEKTPARHY /IMHAW U MyB sbanog )
40 NOCTPOM CLOTBETHO CXBMOd HO TepMoBeTe (He HanoMHA Ak TOBQ cnyuuu c Mcnm:z ; c.rOTOBO
FONAMG W3HEBHOAQ HO 3oMepdens, COMO CAEA ABCETUHA AHW MW HEro waea Xoi3eH 27 e
peleHne W NpU-TOBA C BPETUUHO TBHPABHUE, 4e HeWaTda BLPBAT CAMO QKO ce.a::e:GBu o
KBOKWTOBK YWUCAQ, ToBa' TBbPAEHWE BEAHATD € 6uAo oTzs:p?egzezgazizeiZe:ggAinzMTenHu -
rpeuKa. KeanToBMTE u4cCAaG MOraT Ad GbAQT COMO Lien ! o e
4s. MbPBG NO poAQ cw 30 XatiaewGepr, HOWTO U no-Kpcuo Ue C& CTPEMN HLM. he o
:ﬁgro’ebnzocn W wgen. TQHO MHPBOKYPCHUKDBT C oge M:zr? cgiggonizggz:;egi ;:iﬁzzn? :gn
rOASMATA ABAGOUMHQ HO TOrOBAWHAT CHBPEMBHHA QUIMKA o
HO ¥ GDAE3HEHO C8 BH3NPUEMAT 0T @M3MQMT8’0T NO-CTAPOTO NOKOM
:zﬂgT:;ozzmzoﬂzzi:u, 30 Hero GUAW Hewa, HOWTO A0 Ce noAPO3GUPANK OT CUMO ce§e v,
0 fHelleH AeH, Ham ? ) \ —
e gpei nbpeus cemecTvp 80 CTYABHTY cnygur Hypcnoagozgzzaze2ﬁMCT:::H2K30;®52:?
HODHWTE 3QHATWA C8 BOAAT OT OCUCTEHTU Mperop eHTuen,X e, oxc coma
flaymm. Moy e GuA rOAMHE ¥ NOADBAHD no-sb3pacTex o1 Xalse zG,TeMO e Teopuﬁ "
NO3HQHWA N0 HW3MKA M MATEMUTMKG W 30BBPUBCY AnceptqumaTu (o] o oatara
oTHocuTeAHoCTTE" . MHOro ﬁbpaoluemAy JBamara Bh3ﬂMKBGT NPUATEANCK .b hq e
¥M, NPOABAKUNG AD CMBPTTA HA faym(15.X11.1958 r.), ce Cb“elizglucﬁZZLiiuiz Luyuur,y
O taths o X§“33H599F-T322A ;:zﬁi:T::eKziz:xz::z, o7 semmua Gop. 3owepdens
noseue A0 pasdepaT, OcofeHo HOBOCTWTE, v -
e NpOABABAN TPOravenHy GauMHCKD 3urpumeuo:;eubﬂergié aiizbz;c:igzgongziﬁfp;D—AOGPB .
{ Wroae WAxXMaT, My 0OpHHAA BHUMOHWE, .
ﬁgnzzngzamcag ¢ $U3MKATO, O MbK QKO mgc Hy®AD OT NOUWBKQ, TOraBa 2ei:A;223H2::;a )
Mpes neThva cemecTsp (1921 r.) Xai3euGenr cayua K;p:gn;cao poamae
fHoAy408a- 304040 BBPXY BAXPOBOTA BHKBHME HO Baynan. Bbp3o Tzﬂaaan’nomenﬂHne ooen o
nbpaqu cM HayuHa padota. 3omepiend ToKosa A Xapecan, ue ¥ O iy
KadHToabTo Teopmﬁ, XaliseHgepr AQ MPOAbAKA AQ.ce BGHMMGB; ; : B O o oot
6 TeMa 30 AMCEPTAUMATA. BEPOATHO TO3M CEMECTHD Mayan v Xa 3nn BZMOTG L
anKTMKyM npit Buxea Bu. Beaara TpAGBG AQ OTOenekvM, Y& W A
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CE OTHACAMA HbM CHCTIBBUNEHTAAHATA PaGoTa (no-xvcHo Nayau crasa NOCAOBWYEH B Tosa 0T-
Howenue!). N no apeme HO YNDOKHEHWATQ BCE CA CNODUAM N0 TeaneThuHy BHNPOCK U HAGHLP3O
Ca NpeTyYnBOAM eHCnepMMeHTaAHaT 304040, 30 NO-roAsMo HEYAOBOACTBUE HU BuH. Jsa ce -
MecTupa Maym u XailveGepr ca naMo o, pawe. flpes wam 1921 r, Nayan 3auumasa Avcepra-
UnATQ cu u Hanycka MeHxen, Ho oT Torabg e ABJTATA PEAOBHO HOPECNOHAGHIMS MesRAY Tax
Ha 21 roawde Xa"3entenr 308bDWBQ OUE ABe PadOTM ND edeHTa Ha 3eeM0H‘(eAéu;a
€ COBMECTHO CbC  3omeplens). ‘
Fonamo cutiwne o ¥MBOTT Ha Xaii3endepr e uasaHeTo Ha Huac Bop 30 gee CeamMuumn
B MbOTUHrEH nNpe3 mwy 1922 r. Ctoupa Ce: cuana rpyna or u3nun, Kouto CAywaT uumkun ot
ADHAGAN Ha DBop. Crep “gokngaute e WMaNO OBUMPHH AvCHYCWM. Ha eaHa oT TAX wnogusT Xali-
3EHOBDT 1M3PA3UN QpryMEHTMPAHO Hecwrnacue ¢ bop no efiekTa Ha flapr. Bop nokanun Mn&Ae-
K0 HO NpofbAKMTENHA Pa3XOAKO, No BPEMBI HQ KOATO CNOABAN YCNEXUTE, TPYAHOCTUTE W' Ha-
ABKANTE HO HBaWTOBATQ Teopus. Xaiisendapr oun 04apoBaH, a 1 Gop xapecan pyCOKOCMﬂ:CbC
CBET/ OUM MNaZeX ¥ KATO ce BBpHAN, ﬁdﬁ YAMBEHO BL3KAMKHAN HbM Honerute cu @ "Ta,roﬂ
BCHYKO pastupa”! XeHsendepr crasg HOULGAMBHUAT yueHUK CHbPATHUK Ha Husc Boé.
fpes centemspu 1922 r. 3omepiens 30 nonoaMH roguHa 30MUHABY B CAH.‘Tdﬁ He
300paB# A0 Ce norpumm g YYEHUKQ CU. Usnpumu ro 8 MboTUHren npn Maxc bopn. BopH Bogu
CeMAHAP nO NPOGAeMM HO Teopuata Ha bop. Teil KaTo cayuatenute Gumn camo 8 4Y0BEHE, YECTO
J0HATUATO Ce BOAMAM ¥ Aoma My @ NPUATHE 0GCTaNoBK. Xail3eH6epr octaxan s Fbormu;eu
uemmsa cemecTovp. WectusT ceMecTsp 1Ol éb 3asprua B MgHxen (1923 r;) W nvwe auceptauns
N0 XMAPOAMHOMUYHA TYPOY AeHyMs . CoraocHp yctaHoseus PeA, TpAGBA AG NoOKM npeaw 3auu-
TATQ M3NUT no Teopermuﬂu " EHCNEpUMEHTEHT iM3nKa. UsmaTyT no TEOPETHYHT JU3nKa & npu
omepdens v TyK Hama npadaemn., -Heycnewsw odaye e M3NUTBT Npu BwH no excne;wmeHTanHu
fusura. XahaenGepr NOAYYGBA 304aMT A0 fhamepn . caprxdunata CTRYKTYDO HO AMHWM HO WuBQK
Ho Toll He ymee aa cu CAY¥M 'C npuBopuTe), M3MMCAR Heuo CaM, HOBTO HUKAK He e xapecsag
HQ BuH. BuH My 304080 AohbAHUTEAKM BbAPACKH aq PA3ASAMTEAHATA CROCOGHOCT Ha WHTepfiepo-
METHPA, MMKpOCKONG, Tenecxona - Xafisendepr e suae. He mowe AQ OTrOBOPU M HA nocsp-
K18 BYNPOC 3¢ AelfcTaneTo Ha 0n0BHUS OKyMysaTop. 3a Buw usnuTsT 8 C KATacTpofdaned pe-
ayatar. Camo Gnarcaapexne Ha Hail-HacToATe AHOTO 30CTHAHAYECTBO HO 3omepfieny 1onuﬂT
ycnex OT ABaTa M3nUTG uMan Wal-Huckarq OUEHKO, C KOATO KAHAMAQTHT ce Aényc;un A0 30~
waTa. UHTepecHo e za ce oTOeNeKY, Ye HAKOMHO FOAMHM NO-KbCHO B renvanHaTa cu pagoTa
N0 CHOTHOWBHMETO Ha HEONpeeeHoCT, npu 00CHKAGHE Ha MUCAEHMR, BKCNBPUNEHT C MUKpOCKON
Xulaendepr ne oTuura brA0BATO ANEPTYPQ HA, O6EHTHBG (HysHaTG nonpasKa e Hanbaamn Gop)
flpea okToMspu 1923 1., HQTO. cTUREHAMaHT XaHaeHCepr ce 308pbi0 npu BopH 8 rbo:
TUHreH. Tam e ocoGeno cumHa maTematukata. Creqsar ce TROAMUMNTE HO BeAMKUTE dennHe
Knaltn u Josug Xundept. C padora no QHOMOAHHA efieHT Ha 3eeman bopH npegnara Ha Xofiaen-
Gepr 30 XQOMAMTOLMA, HOATO CTasQ npes wnu 1924 r. fpes oxToMspn 30 nonosux ro “Ha
Xal3eHOepr xato CTUNEHAMOHT 30MWHOBA NpU Gop B Konewxaren. 3apewpar ce YAMBMTeﬁH:
AH¥, M3NBAHEHW ¢ ynopuT Tpyg, 00CHHATHUA, AMCHYCUN U NPOABAKUTENHM PA3X0AHM, XaMzeH-
Gepr gu CMOMHA 30 T@3M AWM KATO egHu 0T Hai-YacTAMBUTE 8 KMBOTQ My. Ha Banuaeﬂep e

Ho38an, ye 3omeplend ro e HoYYWA HO ONTVMMSBM, TbOTWHIEH - Ha MOTEMOTUHA, a Bop -

Ha fusnka. Mo Tosa speme Xall3eMOepr 3HOE AOCKOHQAHO TeOPMATA Ha bop. Ofaue wayucne-
HMATG C HeliHa noMOW BYPBAT MHOFQ TPYAHO. OTHGYGAO Ce WSBBPUBAM MSYUCABHWR B PAMKUTE
HO HNOCMYECKATQ MEXGHMKG M CABA TOBO CE & W3NOA3YBAA NDUHUMNBT HQ CHLOTBETCTBMBTO HG
bop. Tosa ofaue & GUAO CBHD3AHO CHC CAOMHM AOCEWAHMS ¥ NPEOGPA3YBOHUA, KOWTO CO GUM
Bb3MOKHW COMO 3G MaJuuHA. YysBCTBYBGAD ce e, ye KéoHToauTc fiuauKe He aTomuTe & gowna A0
30AbHEHT yAuyo. Jaxe renuankvaT Naym Ha 21.1,1925 r. nuuwe Ha XellseHGepr, -ye dnamnaTa
€ CTAHQAG MHOTO ‘TDYAHG  ye Tolt on npeAnouen AQ.Gbwe BUAMOB KOMAK UAW HEWO TIOAOOHO W
HWKOra AQ He uyBa 30 (U3uKaTa. EAMHCquHaTu HuAemAu'cnopeA Nayau, & Gun Bop, ot Koro--
TO €8 OYAKBAAC HAKAKBO CRACUTSAHG WAeA. MAesTa AOwRa 06a4e OT 23 roAMWHAS rbOTUHIEHCHM
AoueHT BepHep XailseHGepr. .

B Ayxa Ha wiewte Ha AMHualH XolisewGepr npesnara aa ce ocsodow TEOPHATA OT
HEHOO/AQBMATE BEAMUMHM KOTO. MECTONOAOKEHWE HO EAEKTPOHG B QTOMA, CHOPOCTTT My U A
AQ ce padoT € HUONKAGEMA BEAMUMHM KOTO YECTOTH U BEPOATHOCTM 30 npexosuTe, Ha Byapake-

HWeTo, ue B ObAcUE MOKE AQ CE PU3BMAT CPEACTBA 30 ONPEBAGATHE HA KNACUYECHWTE HUHeMO-
TUUHI BEWUMHM, XaliseHOepr & OTroBapsA, ue AopU TOBA AOF€ TGKO, 3Q4S TOTGBA C& NOAY~
4GB NPOTMBOPEYME C EKCMIEPUMBHTA. XaW3sHOEPr NPeAnara MPWHUWMHT HQ CHOTBETCTBMETO Ha
bop Au HE CE U3NO0A3YBA 3@ BCAKQ KOHKPETHO 304040, 0 EAVH EAMHCTBEH NBT AQ 30/EMHE B
HOBOTO MEXOQHWHO. 3HQE Ce, Ye B HNOCHMYECKOTO {M3MKQ BCAKE 30BMCALA OT BPEMETO BEAUYMHO
MOKE A0 Ce pPU3/oMM B pey HA Oypue, YMMTO KOMNOHSHTY CE XOAPUKTEPW3UPAT € YECTOTa W OM~
BAMTYAQ. - TlpWHYIANBT Ha CHOTBETCTBUETO Xafi3eHGepr npuaara KuM Oypue-amnautyante (upes
KOUTO €@ W3pa3A0 BEPOATHOCTTO 30 NPEXOA) M HNGCHYECKWTE BEAMUMHM NPEACTABA C HAGOD OT
uBcTOTH ¢ dMnnMTyAM. Tol HOMMPQ NPOBWAO 30 YMHOMEHME HO OMNAWTYAMTE, KoeTo BOpH 6bp3o
OTHKABCTBIAA C YMHOKEHWE HQ MOTPWUMA. TOKQ BL3HWKHONG KBAHTOBATA MATDUYHO MEXQHWKA,

' WHTepecHo @ eAHO OnUCaWue, AdzeHo oT XafisewGepr. Korato e 6ua 8 pa3rapa Ha
paGoTaTd, PAHKOTO FbLOTMHIEHCKO AATO My Wavrpano “"noua wera". Tol aadonan 0T CekHa
Xpema u Ce HQAarasio JG CMeHW Kaumara. 3amuHan 30 ocTpos Xearonawa 8 CesspHo mope.Tam
NPOAbAKABA MHTEH3UBHO AG padoTu. llgeaTa My ce o6/mMuya B MATEMATUAYHY M3YUCABHUA, HO CE
'HATHKBA HO HEONPEAB/MMA TPYAHOCT NPW MPUAOKEHWETO f 8 HAGCWUECKOTO YPABHEHME HO ABW-
weuve. C Barusenep cnosens no-KbcHO. "B XeAronoHA UMAWE AMH MOMEHT, B KofiTo Kato
CBOTHOBMLQ MW A0fi48 HO YM, e BHEPruaTa He 3asucy OT spemeTo. Beue Awaoxd Houy. A3
HONPOBUX ABACM W3UMCAEHWR W MONYUMX NPABUAHMA peayaTar ! W3na3ox HaBdH. Haumx ce Ha
84HO CKOAQ W HOOMWAGBOX M3rpesd HO CAbHUETO. BAX HacTAMB. Te3W AHM NOYTW HE cnAX. fe-
HOHOWMETO PA346/MX HQ TPW YacTW. EAHQ TPETQ padoTex No KBAHTOBATG MEXGHWKQ, BAHO TPe-
TQ CE KOTEPBX NO CKUANTE W 8AHA TPETO YSTAX W Yu&X HOW3YCT CTWXOTBOPSHUS".

8 ‘Hayanoto Ha v 1925 r. 30BbPUSG padoTara. CAEABGWGTO FOAMMO OTHOBO 30-
MMHOBO 30 HONEHXAreH, HBAETO BOA NPOABAKMTE/MW G8ceAv v cnopose ¢ Gop 30 mMaTpHuHOTA
MEXTHWKQ ¥ BAHOBOTA MEXAHWKA HO LpbOAWHTEP, KOATO CE NOABM MUAKO CAGA MOTPUUHATA Me-
XQHWKA Ha XalizexGepr. Heceum‘sop n Xai3eHGepr ca noj BMCOKO WHTENEKTYQAHO "Hanpese -
Hue" u AopM‘OTﬂomeHwﬂro WM cepuosHo ce ofitarar. Mpes fespyapu 1927 r. Gop 30MvHaBa 3a
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Hopseris A Kapa cki, 0es gopw Aa nokoey Xoisewdepr ! KpaTKoTo pasjensHe HQ ABATQ MeHuA
£6 NI0CNeA8A, OT ABE rOfeMM OTHDWTMA : CHOTHOLEHWBTO HO HEOnpeAsneHoCcT Ha XaisenGepr
NPUHUWNG HG AONBAHMTEAHOCTTG Ha Bop. Te 304erHaXa 8 OCHOBATA HA ¥3BECTHATG HOMGHXAXEH-
CHO WHTEPNPETAUUA HQ KBAHTOBATA HM3NKA.

KaKTO OCMKHOBEHD, NPBB YHTATEA: HO DBHONMCA HO Xai3eHOepr & CTApUST My Apyrap
flayan; Nayau e BL3XUTEH M GbP30 M3NPALA BLITOPKEH OTrOSOP, B KOHTO nuue, ye "arpasa
YTPOTO HO HOBOTO BPEME, UE HACTBNBA AGH 3G KBOHTOBATA TEopus™. Mo-KhCHO 8 APYFO nucmo
Mlayau 00pa3Ho C8 M3pa3ABA TGKQ ¢ "UH0BEK WOKE AQ FAEAG CBETQ UM C P -OKO, WAKM C ?,-ouo.
OTBopu sM 06aye ¥ ABETE OuM, WS BUKAD HBRCHO".

Ha 10.XI1,1933 r. XaliaenGepr nonyyese HoGenosata Harpaga 3a 1932 r. A no
TOBQ 8peme B epMaHMA HacTsna JawnamsT, MHOro yueww emurpupat. fo Hauanoto Ha 1935 r.
1145 npojiecopit WM. AOUEHTH HANYCHAT YHUBEDCUTETWTE W CTPAHATA. [Apyry YYeHw nperpwiar Kay-
3070 HO {OWM3MG KATO CBOS. Ouaun JfleHODA Ce pajsa, uye "spaseckute aywn" HanyckaT. Tolf #
flapk McHAT OT HEMCKATA §M3NKQ AQ HANPABAT WAE0ACTUR HO TpeTUA palix B 06AACTTQ HO €CTeCT-
BBHWTE HOYKM. Xal3eHdepr He Menme AQ HANYCHE POAMHATA, Y4YBHWUUTE CW, AQ W30CTEBM HBMCHA-
Ta §u3uKa, o6peuera Ha ruden, W XafisenGepr GWBG NOANOKEH HQ NPECABABOHE W OK/EBETABAH.
‘Camo GHGFOAGpeHMe HO AMYHOTO HOMECO Ho Xumnep e 0un oCTaBEH HA Mupd.

Cnea oTHpvBaHeTo 0T 0TO XOH AeneHe  HQ YPAHQ, Bb3HWKBA BLNPOCHT 30 Bh3MOK-
HOCTUTE 30 U3NON3YBAHE. HO AAPEHOTQ eHeprus. Xoll3eHOepr Ce B/NYBG B TEOPETUYHUTE U3CAEA-
BAHMA B TA3W 00nactT. CTABAT NO-ACHM BH3MOKHOCTUTE 3G BHIHUKBAHE W NOAABPHOHE HO BEPUN-
HOTO PeaKuMs, 30 KOHCTPYMPOHE HA aTOMHa Gomda. Mpes centemspu 1941 r. XadsexGepr pas-
TPEBOWEH OTHBA NPW BOP M NWTQ. BBAMKUA CU YYUTEA ADAN DU3NKBT UM MOPAAHO NPABO Ad pagdo-
TW BBPXY GTOMHW NpoGAeMd NO BpeMe Ho_aoMHuTu.AoHMﬂ ofaue e oKynupaHa. Uma Hejosepue KiM
HeMuuTe, BOp He &, HOKTO OOMKHOBEHO, npuBeTAus. Tol Ha cBOM pej ro NUTA AQM MOwe Jene-
HETO AG Ce W3n0oA3ysa 3¢ opbhue. XalisenOepr My OTrOBGPA YTBBPANTEAHO, HO MOAYEPTABA IO-
NEMATE. TEXHWYECKW ¥ MOTEPUANHM TpyAHOCTW. W cnea Tosa XaiaeHOepr e pA30YQPOBAH OT bop,
KaTo FO 4Yysa AG KG38G, Y€ HeMuHyeMo no speme Ha BoliHATG {W3uuMTe we pafoTsaT 30 CBOMET
npasutenctea. No-KueHo Bop e cnojenan, ue pasrosopa ¢ Xai3eHGepr e Bb3npHen KaTo npes-
Na3AMBQ MHEOPMOUMA 30 HEMCKUTE NAGHOBE AO TO3W BBAPOC. '

Moa peioBOACTBOTO HO XaltagHOepr ce NPOSKTUPA MBPAKAGHETO HQ QTOMEH Peaxtop.
WAesTa 30 GoM6aTa OCTABA B CAHKA. BollHaTa ce pasraps ¢ yHauowuTenHa cuna. Egsa npes
fiespyapn 1945 r. noAy4aBaT AOCTATHYHO YPOH W TEKHA 80AQ. 3aNOYBA 3APEKAQHETO HA PEOK-
TOpa. YB@AMYaBA C8 OPOAT HX W3NBUEHUTE HEYTPOHM, HYMHO € Olie TexKa B0AQ, HO OMEPUHOH-
UATe O BBYE HAGAM30. HewckuTe fuavuM He sHaemu, ue oue Ha 2,XI1.1942 r. EHpuko Oepwu
& NocTpoun B YMKAro CBOA PECKTOP. JeceTind {iM3uKa Ca nAsHEHW 0T QMEPUKAHLUTE W Ca
0TNPABEHK 30 HAKOAKO Meceya 8 AHrMA. Tam Te HOYYQBAT 30 AMEPUHAHCKUTE QTOMHU GONMOH
HoA Xvpouwma v Harasakv, . C KOBTO U34e3B0 # PE30HLT 30 TAXHOTO 30TOYEHKE.

Cnea BoOlHATG Xai3eHGepr 3aeMa BAMHW NOCTOBE W WUrpde rONAMO POAs BbB

Bb3PAKACHETO HA Juankata B Mepvanua. Hassar, ue TOH @ MMCAUA YECTO BHPXY U3BECTHUTE
AyWA Ha Kaltaepa ®puapux Buaxeam III, Ka3awu caep sOeHHG HatacTpofia npu Mewa, ue cera

AbDKGBATA MOKE COMO YPB3 AYXOBHW CWAM 4O CH BH3BLDHE MOTEPUOAHKTE 30rydh, BeposTho

TOKO CY MUCARMAWM W MHOTO TEPMOHLM, 30 A0 WSAMMHOT AbPHOBOTG CW 40 AWewwoTo i Gnarono-

nyuve. Howe Gw TOBO TPAGBG 40 ¥MAMB NPEABMA W HME B TE3M TERKW BPEMEHO 30 HOWaTU
POANHA. : .

Xai3agkGepr e wrpon BOKHA POAA W B OCHOBOBOHETO HQ M3BBCTHATA y HAC Xymgos-
ToBO foHAQUMA. Toll owe oT nocewewwata cv npu Sop n B CAK COM @ W3NUTQN XOKBO 03HAYQBA
VHTEHSMBHUAT YMCTBEH OGMEH 30 MAQAMTE yueHW, 3QTORG BCAYECHW o € nojAvpkas. Ho
10.X11.1958 r. & OCHOBGHO JOHAQUAATG ¥ JMYHO AAeHOYEp npeAasa Ha YaflaeHOepr AOKyMeH-
T, C KOWTO TOM & HO3HQUSH 30 HEWH NpejcesaTen. [BOABCET rOAMHM No-KbCHO Beue 5000 ay-
WM OT UBAMS CBAT CO padoTUAM C HEMCKW Konerw 8- [epmaHuA. B‘KpGﬂ Ho 1954 r. XoMsendepr
© 1aGpaH 30 NpeAceAaTen Ha HomucuaTa 30 HayuHa noauTuka B I|EPH (Mewesa).

{aKTo cnomexaxme, XofiasHOepr e ueHAN BUCOHO funocofuaTa Ha MaatoH.Moke On

30 MHO3MHG OT HAC, AbAFO BPEME HWBEAM NOA 3HAKU HG "EAMHCTBEHO" NPABUAHOTO YYBHUE HA

MOPHCW3MA-NBHUHW3NG, TOBO 3BYUW CTPOHHO. TPAGBO AQ KGKEM, Ye W ADYFW YYeHW CMOABAST

7031 JMA0CO(MA, BH3POJEHT B NO-HOBO BDEME KATO HEONAQTOHW3LM. HOHBO CHBCEM HOKDPATHO
npeacTasAssa T4 7 Cnopej NnaTOH BAAMMATE HEWa, NPeAMeTUTE CO HENOCTOAHHG NPOABA HO
BEUHWTE WAEW 30 TAX. HOYWHOTO NO3HGHME HE CE HOMMPG BB BUAUMATE NDEBAMETH, 30UOTO WNO
2180 CBATQ: CBETHT HA TOBA, KOBTO CbiecTBysa (vMa OWTWE) W HMKOTG HE Ce W3MeHs - TOBQ
@ CBBTHT HO WABMTE ¥ - CBETHT HQ TOBA, HOETO BUHOIM 6 B NPOLEC HG MPOABASHWE W CO W3Me-
HA, HO HMHOrQ HAMQ GWTME - TOBO & CBETHT HE 300CMKAASUMTE HY Heud. [lopBnAT CBAT Ce
NO3HOBG € PO3YMA, O BTODUAT - C YWCTBEHWTS BHANDUATUS. CBETHT HA NpesMeTuTe, Koltto
AGWiCTBYBO HO HOUMTE YCEWOHUR, € OTPGMEHWS HQ CBETU HO WAeuTe (npouyTaTta aneropus ¢ xo-
parta 8 nemepufu) Tolt HaTo BewwTe NOCTOSHHO CE W3MEHAT, T& He MOrat Ao 0vAQT OEKT Ha
WCTUHCKOTO NO3HGHME, a ca '068HT HQ MHEHUE. OBKT 30 MCTUHCKOTO' nosHaHue ‘C0 HEW3MBHHUTE
# B8UHM waew. 00Que 30 AOCTBR A0 CBBTG HO WAEUTE HE € JOCTATHYHO COMO 30AbGOYEHO MHC-
neHe. Heo0XoawMo 6 olle 0COGEHO HACTPOGHWE, EAMH BUA TpaHe (epoc y NnaToH). MpeHpacHoTo
CHUECTBYBA COMO B CBETO HQ WAEMTE. B ChUMHEHNETO CH "Tumeh" naTOH TBBPAM, U8 CBOTHT

" HQ BLANPUATUATC CE CHCTOM OT Ge3KpaliHo NPOCTPAHCTBO W 0COGEHM MOTEMOTUYHW Jopui, KOMTO

Bb3npuemMa APOCTPAHCTBOTO, KGTO N0 TO3W HauMH c& 1“300pa3ABAT MABHTS. Nd NpUnoMHUM, ue
lanunell e Kassan, ue HHMFGTG HA NPWPOAGTC € HONWCOHO Ha MaTeMaTvdeH 831K W OyHBuTe i

- ca Tprranqu OKPBYHOCTH W APYFU reoMeTpuurn durypu. Kbvpeto ofaye CﬂOpBA NnatoH @

Bb3MOKEH CAMO MMCHOBBH QHG/M3, NO-KBCHO Ce ABABA Y GHCMEPUMEHTDT, Konro C npudMKen1e
AGBQ pe3yATaTH, KOWTO €e NPOBERABAT UPE3 MUCNOBEH QHANWS.

MPUTENABAL CMAKO HAYUHD MHTYWLWS; XoliseHdepr He ‘0CTOBA HACTPAHA 0T @uau—
HOTO HO eeMeHTApHUTE uacTAuN. Moke G JeMOKPWT He & Npas, Y& ABNEHETO Ha MOTEpUATd
yMa npejen. Mowe G4 Ce CTWrQ AD HEprvaTd, HOATO MO8 AQ CE MPeBpulua 8 ygeTiyu 1 To-
rasa yYacTTa MOKE AQ @ No-roadma oT usnoTo ! Ho KaKBo 8 HAYQAOTO ? MlpUpoABH 3QKOH, Ma-
TEMATUKG, CUMETpus ? BepoaTHO € no—npuannuo AC Ce KOWe, Y6 B HQUO/IOTO € CUMBTDUAT, @
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HE [JleMoHpUTOBUTE YoCTUUM. LAEMEHTapHUTE uacTULM "matepuaaMsMpoT" CcuMeTpusTa, Te ca
HEHO M3RBA. 3QHOHUTE 30 30NQ3BAHE HO CUMETPHATE Ca npossit, eNEMEHTW HA NAGHE, NO
HOUTO €& NOCTPOBHO MPUPOAGTO. A CMMBTDUAT HE Ce U3PU3ARA C FeoMETPUUNN fArypy,

HOKTO e npu MnaToH, O C ypasHeHWA, B TAKLB CNEKT BLPBAT NPUCAUINTEAHO PA3CHKAEHMATA
Ha XaffaeHOepr , KOMTO ro 20BEMAQT- A0 GAMHHQTO TEODUA HG MATEpMATA. Ha 24, 11,1958 r. 8
boTuHren ToM usnara Teopuata cu. JoKAGAST My BAMrQ' FNABHO WYM Cpej CPeACTBATa 34
MacoBATA WHfOPMAUMA, AOKATO OT fM3MUMTE Ce BHNPUEMA BHI4bPKEHO. 30BA/ABA KpUTHKKG.
Bve fuaukata ce paasuaar,HoBM #aen, o XallaewOepr 8 npogbAMEHME Ha 18 rogvHu YNopuTo !
NPoAb/KABE A0 PAGOTH BBPXY CBOATA Teopus.(KOAKO HONOMMA TOBA Ha ARHuadn). Tonsmata wy

MEUTO AG BUAM YTBDDKAGBUHE HQ TEODWATA CU He Ce OCbYecTsmea. Ha 1.I1.1978 r. Toll
YNHDQ. ‘

Aou. H.@.H. CT.ladpaKos,
tuz.g-ter, CY

9060C E OBPEYEH

Crasa sunpoc He 30 MeMAYNAQHETHMS onapaT "0o6oc", 4 30 comus, CNyTHUK Ha Mapc.

- Mpea cenTemspu, 1988 r. cTaWa NOPeAHOTO COAMKABAHE WG 3eMATa “ Mapc ,KaKBOTO He Geue
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cTasano ot 1971 r. KaTo ce 8v3N0A38GKG OT TOBA, TPUMO aHF AMMCHW QCTPOHOMM NPOBEAOXA
CBPbXTOYHM W3MePBAHWA: HQ Sodoc, 3eBLPWMAGTA HEOTAGBHG 06pABOTHA Ha NOAYYEHUTE  AGHHM
fDTBBPKAGBA CDUECTBYBAWOTO BEUE MPBANOAONEHUE 3G ToBa, ue $06OC NOCTENEHHO B npuGan-
Kasa Kww Mapc.

HaTo ce cpasHABA 4AAATO OFPOMHO Maca oT HOOMOAGHMA = OT OTHDUBAHETO Ha $oGoc
Npe3 1877 r. - MONE AQ C6 HOMe HEABYCMMC/EHO, Ye CHOPOCTTG HQ BBpTEHe nu!canHund.dno-
o Mapc nocTeneHHo pacte, G PAAMYCHT HA OpoWTATa HOMONABL € 3,6 COMTUMETPO HQ FOAMHY.
Toka, cnea 40 muavoHa rogunu dofoc we ce GAvcHe B Mapc 4 HO NOBBPXHOCTTA WA NAaHeTa-
T2 We ce 00pa3ysa FHTOHTCHW KPATEP C AMOMETLD HE NO-MAABK OT 500 KMAUMOTPA.

3nakve - cuna, ¥ 11, 1990

CIEA TPUAECET FOAMHM ~ HUPO upos*/
( 1897 - 1961 )

Posen B npocseTHO GbarapcHo cemeicTeo, HMpo HWDOB & CWH WG BuAeH ObArapuN ot
becapadus, .NOAYYHA COAMAHO CBETCKO 00PQ30BAHME 8 HOArPOACKATA I'MMHG3MA, 30BLPUMA MATE-
MOTUKQ, YUYQCTHWK HOTO- onbavexel 8 GoeseTe npy Wanka v Welnoso u B3en AeliHo yuyactue npw
NOCTPOABGHETO HO nameTHWKA Ha Unnka. JocToen HACneAHMM HO poAonwOuBuA cv Gaua, Kupos
30BbPLBA MATEMATHKO B fadinuur, crep KoeTo B 1924 r. e HA3HOYBH 30 UCUCTEHT B AWPEHUMA-
TO Ha MeteoposoruaTal IM),0r /0BSBAHG 0T Cnac Bayos. Mpes 1925-1926 r. GneuMaAM3Wpd Me -
TEOponOrus 8 BEPAMH, HBABTO 30 HPATHO BPEMe YCNABG AG AOCTUMHE POBHULETO HQ HEMCHOTQ
MBTEOPONOTWA W KAMMATONOTWA. B KPATBH CPOK  TOW CB OTHPORBU HATO EAMH OT HAH-COAMAHO
NOAFOTBEHUTE CNEYUamMCTH. oo :

' Cnea cwbpTTa Ho Cnac Bayoe npea 1928 r., Kupo Kwpos AocTolHo noema mocta Av-
pextop Ha M, KoaTo npe3 1934 r. ce.npeuMeHysa B LlGHTPGNBH METEOPONDFWYEH WHCTHTYT
(UMW), Ha Toau noct Tolt octasa Ao 1950 T. Taa TBOPYECKWAT NvT- Ha Kupo Hupos crenasd
8 NO-rOAAMATA CM YQCT € NbTA, W3MMHOT OT ObAFAPCKATA METEOPOAOrUs, '

FonsamMoTo Yupnancio 3emeTpecenne npea 1928 r. 30sapsa Aupexuwsra Ges cneywma-
AMCTH NO cenamonornn. Tosa npuHywaaea Kupo Kupoe A0 pa3WUpU KPBra HO CBOWTE M3CABABQHMA,
KOTO BKMOYBO B TAX ¥ Ceuamvyhute. Herosute nyGamiauwu ("3eMetpecenmaTc B fkxa Buara-
pua", "CensMMuHoCTTO HO MaopuuKarta gosmHo™, "MDMHOC KM M3YYOBAHE HG 3EMETPECEHWATA OT
1928 r." W np.) €O MbPBATE ONUTH ¥ HOC A0 CB W3CAEABA BCBCTPOHHO EAHO 3HAUMTEAHO Cblu-
THE. YCNOPBAHO CHC CBOWTE W3CABABGHMA~ HUDOB M3HACH HHOWECTBO NOMYASDHU NBHUMM MO Ce-
N3MOA0rUs, OCH3HOBAMKK OCTPATA HYKAQ OT OFPAMOTABAHE HO HACBABHWETO.

Oue B NbPBUTE FOAMHM HQ CBOETO PLHOBOACTBO Ha M Hwpos HacouBQ CBOWTE YCH-

AVS - KbM OPrQHU3MPAHE HG AOCTATbUEH GpOM METEOPOAOrUYHM W CBU3MOAOTWUHM CTOHUMK CHC CUC-
TeMH! HaGAAGHWA W CBOBBPEMBHHA 00paGOTHA M NYGAMKYBOHE Ha pe3yATaTuTe. Wsrpaxaa ce
OCHOBHATA METEOPO/OrNYAG MPEXG HG CTPGHATA, Peopranuaupa- ce uausno padotara HO MeTeo-
PO/IOrUYECKNA  LIEHTHP C OTABA 30 CEU3MOAOrWA, KAMMOTOAOTMA, OrpoMeTeoponcrus W np. Aopu
TOYHOTO OfMUMAAHO BPEME Ce ChOOWABG BCEHNAHEBHO OT XPOHOMETPUYHATA CAYKOQ WO JupeH-

- yuATd. C»320B0 Ce NeYaTHG 0030 C M3AQBOHE M HO HOBW CNUCOHUS, VI34aBG Ce CEAMMYEH Me-

TeoposoruueH OlaeTuH, C O6U nperses HO BPEMETO (TemnepaTypa, BOAEHK, OCOOGHU ABABHMA, -

v

A fpea eceHTa Ha 1991 r. 8 WHCTUTYTQ NO MBTBOPOAOrWA W xuAponorus npu bAH,
Hupo Kupos Ge YecTBQH 30 APbB MbT W T0 no nosoa 30 rognHM oT cMupTTd My. Hao' Heroso
WMe O HO30BOHO FOAAMATG 30CEAQTENHQ 3A0 HO UHCTATYTA. o ‘
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CHCTOAHME HO NUCEBMTE ¥ NP., KOKTO W CIUCOHMETO "3emeTpecenvaTa B Bbarapua”, B KoeTo
PEAOBHO €8 MYGAMKYBAT MOTEPUOANTE OT 3eMeTpeceHmsTa. Moj HenocpeACTBEHOTO PHHOBOACTBO
HO Kupos Ce caara HQUGAGTO M HO M3AaHMETO "HaneHpap Ha AUPBHUMR METeoponorus™, Koerto
CneA W3BECTHO MPEKBCBAHE C& Bb3OGHOBRBA Npe3 1941 r. noj HAMMEHOBAHWe “Tpyaose HO
UBHTDAAHMS MBTEOPOOrMYEH MHCTUTYT".Mo-HbCHO HUDOB € FAaBEH PEAGKTOD HO M3BEGTHOTO Y
HAC cnucatmue “Mpupoga®, B HOBTO BMBHBA MHOMO HOBM OGAQCTM HO NPUPOAO3HOHMETO.

Ho Hero HaTo AVDEKTOD Ce Ab/IKM GHTMBHOTO yyacTue Ha AM B OpraHU3UPaHeTo W npo-
BEMAGHETO Ha “"BToparta noaspHa .foAMHa™,CuCTOANG Ce npe3 nepuoja 1932-33 roamua. lpes
1882-1883 r. e nposeseHa "Mbpeata nonspHa rOAMHA" C FAGBHO 304QU0 U3CAGABAHE HA NnoAsp-
HTe ofnacTW. Broparta A3cAejBd Beue W TLONWUUWUTE, N YMEPEHUTE NOACU C HOCOYEHO BHUMGHME
KbM BMCOKAQTa W CBOGOAHG aTMocdepa. ToBG e eAHO OT Hall-ronemuTe 30 BPBMETO CU HOUNHOHWA
Ha MexXAyHOPOAHATG MBTEOPOAOIWUHA OPFrOHM3AUWS. B NPOrpaMaTa Ha HeWHOTO npoBesAGHe BAM3Q
W PEWEHUBTO 30 OPrOHUIMDOHETO HO BUCOKONAGHWHCKA OGCEPBATOPUA HQ BOAKGHCKWS NOAYOCTPOB.
JefiHOCTTA HQ MAGAMS ¥ GHBPTUYEH AMPEKTOpP, 30BAHO C BCUYKM CAyWMTenM Ha AM ce wacousa.c
BHTYCKO3bM KbM OCBUBCTBABOHE HA nporpamaTta. C OT3MBUMBOCTTA ¥ FOASMATG NOAKPENa HA Bba-

_TQPCHUA TYDUCTMUBCKA CbIO3 W KO LANGTQ OHATONCHG OOWUECTBEHOCT OLE MPE3 BCEHTO HA
1932 r.  HOGMWAGTAAHWUATA He Mycana @ roToBa, 0 OT 1 HOGMBPM CbILATA-rOAMHG 3QMOYBAT #
DEAOBHATE HAOAAGHMS. [OAAMO @ NOMOWTG, KORTO TOrGBAUHMAT KMeT W CofMa WHM.MUBaHOB OCH=
rypaBa c WeApo JuHancupane. Mo CHUOTO BPEME CO CMEUNTAHO OPraHM3UPOHW M3BBCTHUTE Myca-
NEHCKW 0Qn0Be, UMATO NPUXOAM €O OUAW NPEAHO3HOYEHW 30 NOCTPOABAHE HA HAGAWAGTEAHALATA,

Tpu roAMHM NO-KBCHO, NPE3 ARTOTO Ha 1935 . & NOCTPOEHO W HOGAKAGTEIHWUATA Ha

UgpHi BpbX, 0 npes 1940 r, - Ta3u Ha MMpyK yan, ceraunus BoTes spbX.

Taxa Tesw Tpu poKOW Ha Kipoe CTGBAT TPUTE ONOPHA TOUKM HOA 2,200 M, KOWTO

OTKPUBAT HOBUTE M rOAEMW Bb3MOMHOCTH 30  M3C/NBABOHMA B OGAACTTA HA -JM3MKATA HA NO-BUCOKG-
Ta armocfiepd. BvB ‘BPB3KA C NOCTPORBAHETO HA CTAHUMATA HA Mycana # Hetthus cv3zaren Kupo
Hupos e 3acHeT HnAM OT W3BECTHUA Gbnrupcnu pexuceop 3axapu KaHpoe. Ha Tema "Yosex B
obnauute”.

‘ 30 CHRONGHAS HEABNW DEOPraHW3auuM npe3 1950 r.'OTcrpuHﬂaaT Kupo- Kupos ot
nocTa AupekTop Ha UMW, 308AHO € URNQTG CEOUIMMUHA CAYKGO W KATO 4e A4 rO 3aYepKBAT .OT
"MeTsoposoruaTa”. fo 1959 r. Toll ocTABA CAMO KATO PLKOBOAMTEN HG CBU3MMUHATA CAYHGG
KiM Te0fM3NYHUR OTABA HA NPOYYBATEAHOTO NPEANPUATUE 30 NONE3HW W3KONGBMM fpK "Ynpas-
fieHNE 3Q reONOMKW U MUHHU MPOYYBaHMA", Tam, NPUTECHEH B €AHG CTGA, C UANATA CAYKaGHa
apxuea Ha Cnac Bauos, G OWE YETMPUMA MOMOUKMUWM, MOAMTDGBOH M NPEHeOPerBan OT HaKOW-"reo-

nosm - npquauTenu'.KMpos NPOAB/MOBR AQ PA3BUBG GbArOPCKATA CEW3MOAOTUA, HATO 308A-

HO C HOY4HUTe CU M3CABABAHMA - 06pOOOTBA COM3MMUHUTE AQHHM ¥ NYOAMKYBQ C rOAeMM YCUAMA
FOAMUHNTE Gl0NGTVHM M KOTGAOSM HO 3BMETPECEHUATG B BbArapMA.. HO HBro npuHaA/exar. mup-
BUTE 30AbACOYEHN CEM3MUUHM W3CNeABAHMS Ha palonw kaTo Cofiufickarta KoTaosMHa, Mapuukata
A0MmHa, CTPYMCKOTA AO/MHG, NOPEYUATG HA pexuTe Mecta v TywAa, “HaMAKPEHCKNS patioH u
AP.y BCHYKM 0BNA30HKA KATO OFHMUG HG CUAHK 3EMETPECEHUs oue B MUHAAOTO. C ToBO ToH

CnoMara AQ He C® NPeKbCHE THHKATA HAUKA HQ Cb3AGABHOTO ObArGPCKO YuacTue B CBETOBHATA

MpEMA 30 W3YYGBOHE ¥ PA3NPOCTPGHEHVE HO CEU3MMYHA AGHHW. 4

fMipea 1960 r. axkaa./wGomvp KpvcTaHOB Cb34aBG [eofiu3nunna MHCTUTYT npu BAH u
"guanpacasa” Kupo Kupos, HaTo ro B3ema 30 CBOW 3eMeCTHWH AupeKTop. TYK Hall-ceTHe Tol
1ONGAQ NpY GAOFONPWATHM YCAOBWA M GbP30 PA3rpbLA BCECTPAHHA Ceu3MOMOruune AeftHoct,
KQTO HO MbPBO MACTO NOCTOBA OCYYEHUETO HO MAGAM HOADM. 30 CHKAAGHWE BHE3ONHATA MY
cubpT npea 1961 r. NPeKbCBA 30NOUHATUTE C BHTYCUGIBM HOBW W3CNEABGHWA.

FOASMQ ¥ PO3HOCTPUHHG & HOyuHATa AeMHOCT Ha Kupo Hupos, Wdpokute My unTepecw,
COMMAHATA MY NOArOTOBKG, MEKAYHAPOAHATE MY HOHTGHTM, BAOAGBHBTO HQ YYMAW €3MUM DA3uM-
PABAT KPLIQ OT BBAPOCH,C KOMTO TOW CB 3GHWMABO: METEOPONOrUAA, CEUIMONOrUA, KAUMOTONO-
rUf, QrpoMeTeopoAorika, MeAMUMHCKG Hiumatosorvs. B Teau ogdnacTu Tofl oTneuatsa HaA 9%
nyGmMKauMA B HOH-W3BECTHUTE 30 BPEMETO CM GBATGDCHW, HEMCHW W UTGAMOHCKW CTUCOHWS,C
KOETO NOAYYOBG WMPOKQ W3BECTHET W OBTOPHTET B HAYUHWA CBAT.

Hal-kpynHaTa My padoTa B OGACTTG HO KAMMGTOAOrWATA € Moworpaguara "Kaumarny-
HO cHuua Ha Buarapus” (1929 r.).B Hes e HONPGBEHO MbPBOTO KAMMATWYHO paioHMpaHe Ha
CTPAHATA, 0foro0eHo B 6 0GAGCTU B PB3YATAT HQ NOAPOGHA W3CABABAHMA. Tasn moHorpaua e
00pa36y HO HOYYHO NPOYYBGHE B HAMMATOAOMWATG - OT BAHQ CTPOHA No yMEHWBTO € MOAKO HO-
GAOAGTENHM AGHHA AQ CE MPOBAT CROAYUAMBH 06odusHua ¥ ycnewko Ad ce OCBETAABUT KAuMaTOo-
ofpasysauuTe npoysck, oT Apyro - no AbAGOYMHO HO WacsepBaneo. B HeR ol Ipask UeHHY
W3BOAM, HOWTO C@ NOTBBPKAGBAT W OT. NO-HHCHUTE W3CAEABTHMA HA uaTopn pasnonarauu ¢ no-
gorata wHfopmauva.

Bbe BPb3KG C PA3BATMETO HA KYpopTonorwata y Hac  Kwpos pa3padoTBa OCHOBHO
KAMMOTAYHMTE OCOBEHOCTW HO HOWATE KYpopTH: WHAOAU, Hauxopwn, Yenenape, Bbpmeu,qepno—
MOPCHOTO HpallGpexme v np.

0T KAUMOTONOTWUHUTE WY puGOTm TpﬂGBO AQ cromsHeM: "Bupxy FOAMEHMA X0A HO

METEOPONOr NUHUTE BNBMEHTH B anrupun "CesepHaTa rpaHvLa 'HO CPEAMIEMHOMOPCKOTO KAUMG-
THYHO BAMAHWE B GOAKGHCKWA NOAYOCTPOB", *MAGHUHCKUTE TEMNepaTypHu wxsepcuy 8 Hroso-
nagHa Gvarapus®, "Kaumar wa Codua®, "Cywara B Bvarapua”, "HepHWAT BATHD B Bvarapus”,

"PaguM HG BHCTPEMHWTE TEMNepaTypu 8 Buarapua”, "CUHIryAOpUTEeTd B XOAQ HO NETEOPOAOrUYHH-
T& eneMeHaTH", "PeNuM HQ MDU30BUTHTE AWV B Ebnrupun“n AD.
Knpo Hupos NOCTGBA HAYOAOTO HA ododmeuunro B 00AQCTTO HA QrpOMBTEONOAOrWA-
T4 y HAC, BBNPEKY ue Cnac BOLOB NPb8 30N0YBQ W3AGBAHETO' HO 3BMEAENCHO-NETEOPONOTHUBCHNA

GoneTur. Toll ce XQOMAMTMPO KQTO AOUEHT NO METEOPO/OrMA Ape3 BPEMETO, NPe3 KOBTO yere
fGKUMM HO CTYABHTHTE OT ArpOHOMMUECHWA JaKyATeT. EAHM OT MHTBPECHUTE MY M3CAGABOHWA 8
TQ3® 06AGCT CG "BBPXY METEOPOAOrUUHATE NPeAnocTaBKYW 30 IAMHUTE NOBPBAM HG nocesute”,
"BbpXy BPEAOHOCHWTE 3G CEACKOTO CTONGHCTBO Y HOC paTpope”, "BbpXy PENAMO HQ NOUBEHWTE
TEMNBPUTYPH, BKANUATEAHO AbAGOUMHO HA 3GMPY3BAHE HA noysaTa" ¥ Ap.

B HOYUHWTE M3CAeABOHMA HA HApoB NPOAMMOBE ABAGOKO RO3HOBOHE HO ROCTUMEHARTA
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HQ CBETOBHATO HOYHQ, YMEHMETO My CnonyuaMBo A0 00OCHOBABA PA3KPUTMTE 3QHOHOMEPHOCTU
B NPOLECHTE HO ABNEHWATA. :

B TBOpYECKMA MbT HO TO3M BCEOTAUEH TPYMEHMK HQ HAYHQTQ HWWO He & GMAD TaKa
BOXHO, KOKTO pOGOTqTO MYy - padoTa ¢ Ge3npeaenia ofuy yuyABOW €HTYCWO3bM, HE3WBUCMMO
OT TPYAHOCTHTE OGMAMTB‘KOMTO € noHacan.

CT.H.Co I cT. AJf.H. CT.AuHrosa, VMX-BAH
H.C.CH.PuwuioBA. [g0dN3,u-TyT - GAH

HAO ? HE, ACTEPOMAU

flpes M.oKkTOMBPY, 1988 r, noxpalt 3emsTa W fyHata npeseTs acTeponbT Becta -

-BAMHCTBEH OT HedecHuTe My “"CbODATA" BuAMM C. HEBBODAKEHO oKo. Tol e 3008719304 HO He-

deto GaarojapeHue Ha AONbAHKTEAHATA fApKoCT, OGYCHOBGHG 0T BWCOKATA OTPAKATBAHA CNOGOG-
HOCT HQ ROBBLPXHOCTTA MY W OT 6AM30CTTA A0 opdutata Ha Cavhyeto. OT HayanoTo HQ MUHOAO-
TO CTONETNE GCTPOHOMMTE CO OTHPUAK He no-manko or 4000 actepouan. Te ce ABUKQT NQ CBOM

0pOMTY 0KOAD CABHUETO; NO~rOMSMATA YACT OT TAX MexAy Mapc v Bautep. B nocreaHuTe roaum
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cneAenoro HQ 0bD30ABMMENH CB ACTEPOUAM - B PE3YATAT Ha NPUGNUKABAHETO UM KbM 3eMATa -
CTOBA B HKOMKO 3eMHM 0GCEPBATOQMM. -

Mipe3 nposeTTa Ha 1990 r.QCTHOHOMMTE, KOUTO G& 3AHUMABAT C HodnmAeHMa HO acTe-
pOAM, 0AXa PO3TPEBOKEHHM OT NOABABOHETO HA HEroNAM CAABoCBeTel 008KT, OTAanevasay ce of
3ewATa. Horato no pesyATaTATE OT W3NEPBAHMA MSUUCAUXQ 0pOUTaTa HO TO3W 3AraAbueH oGekT,
Ce O0KU3G, 48 "HeGEeCHWAT He3HaWHWK" e [PEMAHAN Olle Ha 22 wapt, 1990 r.nokpat 3ewata Ha
pascTostve 430 xunsam LN A TOBQ NPesUuABA 8480 ABA NbTU PA3CTORHMETO 'OT HAWATA nAQ-
HETO 40 NYHATQ W E4BQ HE ce AORPA A0 HeA. Hamn s CPOBHEHWE C ABCETHUTE W CTOTHUN MMAW-
OHA KUAOMETPU MENAY NnoHeTWTE, ToBa e CbBCEM, CHBCEM 0AM3KO. Olie CHBCEM MOAHO Oeus
HEo0X0AUMO 4 GCTeDOHAbT 0v ocTaeua Ka 3eMﬂT0 cBOA fiaTaNeH 3HOK.

3HaHue - cuna, ¥ 11, 1990

W3TPAKAAHE HA MOSHABATENEH WHTEPEC MO oauka*/

HakTo BCAWO AefHOCT, TOHQ M yyelHaTta C8 ONPEAENA * OT UEMTE ¥ 3080unTe,
KOUTO CO NOCTOBEHM. J0 HOKBG CTeneH Te tie ovAaT nocTurHaTw, 303MCM 0T TOBO AQKON-
KO y yuenuuure ca DOPMMDGHU NONOKMTEAHW MOTMBM 30 yyeHe. ETO 3auo 8b3ACHCTBUETO BBPXY
MOTMBGLMOHHOTG CHEPA HO AMYHOCTTA HO YUEHUKO @ HEOOXDAWMG M BOXHQ CTPGHT 8 padorara
HG yunTens.

[l03HABATEAHNAT MHTepeC VMHTEPECHT HbM 3HOHWATA, MENOHMETO AQ CE NPOHUKHE no-
AbAGOKO B CHYHOCTTA HO ABASHWATO B AGABHO MPEAMETHA CGAQCT CNOPEA MHOTO CNEUMaNMCTH
e CUneH, HaW-ueHeH MOTWB 30 yueGHaTta AeMHocT. Toll ce onpejens HUTO TGKbB, 3aUOTO CE
W3DA3ABO HE COMO B WHTBABKTYOQAHATO BPb3KA MEKAY YOBEHQ W NPEAMETA HO 3OHUMOHVATG MY,
HO €6 XQPOHTEPU3NPA. X C EMOUMOHGAHUTS U BOAEBUTE MOMEHTU, HOUTO ONPEABNST HErosaTa
HOCOYEHOCT.

"WHTepechT € MOTUBMDALG CWUNG, AMHOMAYHO NPEXUBABOHE, HOETO HE COMO HaMpas-
AABO MHTENBKTYAAHUTE NPOLBCH, HE COMO Cé CBBP3IBA C WABECTHU BMOLIMOKAAHA CHCTORHMA, HO
CTUMY/MDO W OPraHU3UDA AGWHOCTTQ HQ YOBEKA, CHOYASHUTE WHTEPECH NOATUKBAT 4OBEHO M
AEMHOCT B ONpesencHa NOCOHT. B CTPEMeXT M Ad ONO3HGE npeAMeTd, KoliTo ro WHTEpecysd,
YOBBH € rOTOB AQ NPEOAOABE rOAEMA TpyaHocTW". /1, c.341/

MO3HTABATEAHMAT WHTEPEC BAMSE CANHO W BBPXY PA3BUTMETO HA AMuHOCTTA. ToW QK-
TUBA3MPA YHEHWUUTE, CTUMYAMPQ TEXHWTE TBOPYECKWM BL3MOKHOCTHM, KOETO ONpesena ocodeHaTa
GHTYQAHOCT -HG NPOGAGMG 30. yeroBOTO HOPMUPGHE W PA3BUTHE.

Cb3ACBAHETO HQ WHTEPEC HbM JW3MKATA B roAAMa CTeneH 3GBACH OT TOBO AGMM
YUeOHOTO CbABPKGHHE 6 WHTEPBCHO 30 YUBHMUATE, KOBTO B NEAGroruKaTa ce onpesend oT
HAKO/IKO KPMTBPHA 3 HOBOTO, HOBTO CE HAYudsd, HEOWGHBGHOCTTG HA HAKOW W3BOAM ¥ 3AKOHW;
W3YYOBOHETO HQ BEYe W3BECTEH 30 YUBHUUMTE MATEWAA OT APYrd rAesHa TOUKG ¥3No/3BaHe
B YPOUMTE HO DOHTW OT MCTOPMATA HA §M3MKATA; NMOKU3BAHE HA NPAKTAUECKOTC 3HOUEHWE W
HEOOXOAMMOCTTQ OT JU3MYECKU 3HAHUA; NPMOGOBAKE HO YUBHWLUTE KbM CHBPEMBHHWTE HOYUHW
NOCTUKEHUA.

lle cnogenuM pe3yATaTUTE OT ONMTUTE WM 30 Cb3A0BAHE HQ MO3HOBATEAEH MHTEPEC
y yusHWumuTe oT YI v VII-MM KAQC, HOMTO 30 NPBB NbT CE CPEAT ¢ HAYHATA JM3MKA. Ano-
AM3MPalKY YYSGHOTO ChABDKAHME NO OTHOUBHWE HO TE3W KPUTEPWW, CTUrHGXME A0 CREAHHTe u3-
BOAM : . e

1. HoBOTO, KO8TO Ce Hayuasa,083CNOPHO MO WMQ BbE BCEHW YPOH. Jo Kakea

cTenes TO We NOPOAM WHTEPEC Y YUSHALMTE 30BUCKH OT YHBRUETO HO YUMTEAA AQ MPEAU3BUHA

¥/ Oriamk Ha nySmKauuaTa "KOKBO He AOCTHFG Ha OGYYeHVeTo no uswka, 30
A0 Gbae uHTepeceno”, Cn."CBeTvT Ha fuankata®, #H.3/91
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Yy TAX yAMBAEHWE, UYBCTBO HQ OYOKBOHE HU HOBOTO, PAAOCT OT OTHPUTMETO, HOETO €O HANPG-
BUAM COMM,
2. punoKeHMeTO HO 3HOHUSTQ, KOWTO MOAYYABAT yueHuyuTe, 8 30CTHNEHO MHOFO A400-
pe. Ho 30 4a MOrar Te AQ 30MOYHAT AQ BUMAQT (M3MKATA OKOMO cele CW, DOMATQ HA yuuTens
& HeOTMeHWMa. :
3. B yueGhnyure $aKTUTE OT MCTOPUATA HO JWU3MKATE CA MAJKO. Jo Kakea cTened Te
UE NOPOAAT WHTENBC Y YYEHWUNTE 30BMCH OT MENGHUBTO HO YYMTENR U HEFOBUA YCBT HbM y8ne-
HATENHUA pasKas.
4. B Hall-manka cTeneH 8 yueSwaumte 30 YI u YII Kiac e 30CTBNEHO npuobaBaHeTo
HO yuBHUUMTE KbM ChBPEMEHHUTE NOCTMKEHMA HA dMsWKaTU. fpUuMHaTa e B8 BBAPACTTA Ha yye
HuuuTe. Te 3anoMBAT AC U3YYABAT TO3U npeaeT. Tosa odaue checeMm He 03HAYaBA, Ye Oue 8
VI, VIT Knac yuewauuTe He MOraT A0 HOYYaT, Ye 3QKOHWTE HO MEXUHMKOTA, KOMTO W3yuasaT,
OMMCBAT CAMO ABMKEHWETO HO FONEMMT® TEAQ C MOJKW CHOPOCTM, 4Ye MACATQ & OARTMBHO BeAU-
UYMHO 1 HOHCTQHTO, HO COMO-B K/IOCWYECKATQ MXTHWKA, Y8 UMO M ADYr CBAT, HEBMAMM 3a Hac,
YNPGBASBAK OT ADYrY 3QHOHY.
CNeAOBUTENHO, 30 AQ CE M3FPOAK Y YUBHAUMTE' UHTEDEC KbM {fusukaTe W noTpebHocT
OT NPUAOOUBUHE HO 3HAHWS, & HEOOXOAMMO YYUTBAAT AQ OPrGHU3MPE NO NOAXOAAN 30 TOBA Ha-
UMH yyelHaTa ABMHOCT, KTO M3NOA3BA U CHYETEBA ONTUMANHO MBTOAUTE 30 CTUMYAMDOHE Ha
N03HABATEAHWA MHTEpec.
B HounTe HQOMOASHWA Ce W3NOAZYBAT crepuuTe METOAW 30 CTUMYIMDOHE HO WKTEpeca
Kbl yUHETO: yueOHU AUCKYCWM, CB3A0BGHE CHTYOUAN HO EMOUMOHQAHM NPeXMBABAHKA, Ch3pd-~
BOHE HQ CATYAUMA HO MO3HOBOTEAH HOBOCT, NO3HABUTEAHA WrpM, CH3AUBHS CHTYQUMA HO 30~
HUMOTESHOCT ¥ ONOpA 8 KW3HeHua onut (2. ¢.286).
I. JvcrycuaTd, no3HOBATEARMAT cnop B yaca NPeANSBUKBAT NOBUWEH WHTEPBE KM
. PO3MCHBOHUA NPOGNEM, Wenahhe 30 no-304bAGOYEHO BHMKBRHE 8 HErosaTa culHocT. Ta MoMe
AQ BB3HWKHE, HOFQTO C® NOCTABA HG OOCHWAQHE AMCHYCMOHEH BBMDOC: GHO OT yysHuuuTe ce
YICKQ AQ PO3PEUAT NPOTHBOPEYMBTO B HAHAHBO TBLPAGHME WM A0 W3KAMAT MHEHMe 3a TOBQ
AQMY © NDUBUAHG BAHO PO3CHRAEHWE.
B Tean cayuau TpAGBA A0 CME CUrYpHW B TOBO, Y€ NPOGNGMDT @ MHTEpCeH 3a yye-
HUUKTE U A0 CME HOACHO AUAM Te WMUT HEOOXOAMMMTE 3HQHMA, 30 A0 MOraT Ad HaMEpAT npa-
BUAHMA 0TroBOP. TGKQ HONPUMEP MOXE AQ CE MOAXOAW, KOFaTO ce 060640BAT NPUHUMNUTE Ha
AMHOMMKATG. YueHWUUTS Beue C Mayuumu CBOGOAHOTO MAAQHE HO TeaaTa of KUHEMATWUHO raes-
HO  TOYKQ 3HOST, Ye TGBQ © NPABOAUHBMHO PUBHOYCHOPUTENHO ABUMEHWE C yCHOpeHue & . OT
FNEAHQ TOUHQ HO AMHOMMKATQ 3HOAT APUYMHATO 30 TOBD ABUKEHWE, 3HOAT 8TOPUA  NPUHLMA HO
MEXQHUKATO, MOFAT A0 W3DO3ABAT FOMEMAHOTA HO CUAGTG HA TewecTTa G = mg, Npu Ta3u
HOAWYHM 3HQHAS € NOAXOARUO AQ Ce 30448 BBNPOCHT: "CbrAacHO ¢ BTOPUR . 3AKOH Ha HETOH
YCHOPEHWETO & NPOMOPLUOHAAHO HG CHAGTT. CnesoBaTENHO, HOMKOTO NO-FOAAMO € CMAGTA Ha
TEHECTTO, TOAHOBA MO-ronAM GO TPAGBANO AQ ObAe YCKODEHWETO NPW CBOGOAHOTO nasaxe.
00aye 38MHOTO YCKODEHME & GAHOKBO 30 BCWUHM Tend. Hax AQ Ce pa3pewy npoTHBOpeuMETe" ?
Mo TO3W HOUMH HO OCHOBATA HA CBOWTE 3HQHUA, B CH3JCAEHATA TBOPYECKO QTMOC-
{}epa Ha TbPCBHE HQ BEPHMR OTFOBOD, Tg ce onuTBAT Ad pa3pewar npoTUBOpeuyneTo. B

MOPOAAAMA €O CNOP YYHTEAAT TPAGBQ CAMO AG AOYTOURM, AQ NONBAHM HANPABEH NPONYCH,
TPAGBA AQ GbAB DUBHOCTOBH CHOBCBAHWK - BHUMATENEH ,TOABPGHTEH, HEHQAGTY CBOETO MHHKE,
a AQje BepHvA OTrosop.

Hecbpal?:lCKAyCVfﬂ AMomepAu C8 Cb3AGAE BMHOMM, KOrQTO CE AABA BHIMOMHOCT HO YugHHUWTE AQ

W3pQ3ST CBOWT@ MACAW NO NOCTGBEH BBAPOC, HOMATO Ce NPHAGraT NPUACOMTWTE BEue 3Huu:a.

Hanpvmep B KPGA Ha ypoka "jeficTene WO TEYHOCTW W ra30Be BBDXY NOTONEHW B TAX TeAQ",

CAeA KOTO C& 30MO3HAAT C MPUAONEHMBTO HO GQAOHMTE B MBTEOPOAOTUATA,MOME AG CE NOCTOBH

CAEAHVAT BYAPOCE "C Kakve ra3 (BOAOPOA WAw Xenwid) G TPAGBAAO AQ C6 HAMbAHY ngbﬂ GanoH,

30 AQ ¥MO NO-rO/ifMA Toaug?nerGHOCT 7. NAbTHOCTTA HG XesmA e 0,0001789 g/cm”’, @ Ha

cm” ",

PoAsRORe g 2;222030;i4 A0 Ce OfOPMAT rpynu C PO3AMUHA MHEHWA, MHOrO BAMHO YCHOBWE, 30

A0 CE PO3rbpHE CNOPLT, & AQ HE C8 NPechud rpeuHuAT oTroBop. Tpadsa Aa ce A048 a;auogfocr

HO BAMH YYBHMH OT BCAHA ofiopMiAG Ce FPYNa A0 W3HOME MHEHWE W A0 Ce ofocHose. 0:20 N

BAHETO, UPFYMEHTUPOHETO HQ BEPHAA OTFOBOP, OTKDHBAHETO HQ rpeuxaTa 8 pa3cHMABHK 1o v

CBOWTE ChYYBHWUM © CHNPOBOABHO C BHAHYBAUW MOMBHTH. 0T roasMo 3HOveHWe o B nopOﬁOSHGBu

CB AVCKYCMA YYBHMUWTE AG PA30Epat, 4e WCTWHATQ HE MONe AQ CB HOMEpH, OHO Hsz:M :

¥ NPOTHBONOAOKHOTO MHBHWE, QKO B CMOPA WAGHTE HE CB MPUAAT Ha YCTOHOBEHN 3CT 3u,como_

KOUTO T6 MOFOT AG. Ce AOKQ3BGT. UYpe3 AuckycwATa Ce AQBa MOKCYIMAAHO BH3MOXHO H-Cbﬁ "

CTOSTEAHOCT M GHTUBHOCT MPH MACAEHETO, KOBTO NPABW YUEHUWTE B MO-rOAAMA CTENE p

WA BBNPOC, NOBALABL TEXHWA MHTEpecC.

e Kb?I?aé:::z:utenenpmu;epec MOKe AQ ce JopMMpa M KOraTo C8 CH3AABAT CHTyOUHH HG— |
EMOUMOHO/HA NPENMBABAHMA. EMOUMOHGAHOT CHEpa MOXE AQ CE GHMaXupa uypes npo::iznizl:z:o

He HQ HOBWTE HOKTW HG AOCErQUHWA ONAT I SHOHUA HO YYSHUUWTE, KATO CE npeA:Zn ﬁuap :
yAMBAEHME WM 030AQYQBGHE. MHOro uecto TOBd Ce nOCTHra ¢ efieKTHN ONUTH, HGTz we
ypoka. "ATMOCEEpHO HaAAraHe" - YII Knuc,yAMsneHMedn2::3:M$zi";::;:Tccn:z: o, Tin

Ce W3/MBA, OHO A OOBDHEM CABA HAT |
:2::& 203T2n::b:e":nue B,Gyrwnuu". flanenne W3BbH TEXHUTE npeAnonouezua ZKzuaizz;:e:u
B O e e odont nor HurpaBOHeTzu:G:OQ:::zaig :2 :zzguguaapzzuenu uyTﬁn um
- YI Knac. Cve coius efiexT morar Ad ce no 0 28 nocTam
30rpABAHETO B MNAGMBKA HA OOBMTG B XAPTHA neTunng nNpBuKa. nogxgazaoue e 1o
W NpuU 13yuasaHeTo Ha "CBOGOAHO NOAGHE HA TeaTa™. Ha ebnpogn A o o
3emaTa" 7, NoKa3sallkv METAAHO TORYB W Tonue 07 MIMHC=NOHF , §83 KONE e, o
OTrOBOPAT, 4e NO-TEHOTO We Nnaaa no-Gup3o. ONUTHT onpoaepru:g sz:o ) ;0 ,
foKTbT, Ye TGKOBO HEWO, KOBTO CQ MOrAM COMM Ad rO OTKpMﬂT;e o e, Woraro o
cera, NPeAM3BUKBO BMOLMOHANHW NPBRUBABOHUA. Tosa Mome Ad Héodvoammo |
QNGT DE3YATATa OT ONUT, AQ OGACHAT AGABHO ABASHKE. )
;23T2?nﬁczgogz zzezgzwcnu ﬁpOZABMHuTG CUTYaUMWA, TOKQ ue MHTeneMqunHOTo 30TPYAHEHHL, B
'KOGTO ca NOCTGBBHM YYEHMLUTS, A0 Oble cTu:yaO:gTza::uzg»ﬁgzizglgw N
cliepa ce QHrakvpa ‘

HernTﬁeTitgagozggngzarEuieuure NPEACTABY W ONAT ¥ HETPOAMUMOHHWA HQWMH, nO KoliTo ce
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UCKO A0 NOAX0AAT. EMOUMOHAAHGTG cfiepa Ce QHramupa v KOraTo Te O NOCTABEHU B CUTYa-
UHA HQ HECYOTBETCTBUE NEHAY USrDOABHUTE NPEACTABA W OMUT M HETPUAMUMOHHWA HAUMH, NO
HOWTO CB UCHA 4 NOAXOAAT.

Y UBCTOKAACHULWTE HONMDUMED NOBMWGH WHTEPEC NPEAM3BMKBAT TOKWBO 304a44 KATO:
"Pasnonarate caMo ¢ MeH3ypa M BOAQ. ONpeAeneTe MACATA HO CTBKAGHO Tonye", "Onpessnere
o0eMa Ha GYTWAKQ € BOAG, KATO M3NOA3BATE BE3HA W TEr MAKU" U Ap. /o cera yusHuyuTe ca
0npeAesAAM 00BMQ HQ TeAUTG C MEH3YPa, U C NOMOLTA HO BE3HM - WOCATA WM. CBra Ce WaMc-
KBA AQ NOAXOAAT NO HEOOUYUEH 30 TAX HOWMH, HOHTO HE OTFOBAPS WA AOCEraLHAA UM OMMT 3a
n3mepsanma. Te Tpadsa Aa onpepenaT Macara, 6e3 A0 U38bPUBAT, OGH4alHOTO npeTernsqe, q
ofena, 063 40 M3NOA3BAT MEH3YPQ. OTKDMBAHETO OT YYEHUUMTE HA HOBM HQYUHM 30 onpejena-
He Ha {M3MuHMTE BeaWuuHM GE3CNOPHO NOPOKAT MHTEPEC y TsX.

0T 0COGBHO 3HQYBHME CQ W TE3n 30404M, C HOWTO MOE AQ CB NPEejU3BUKG NO3HG-
BATENHO 3aTpyAHeHWe, CBLD3GHO C EMOUMM, C OKTMBHO TBPCEHE HA OTrosopd. Kenawwe 30 pa-
00T ¥ MHTEpEC Ce NPeA3BUKBI B CAyyauTe, KoOraro YCAOBUETO € NOCTABEHO HBTPOAMUMOHHO,
KOraTa pasrieKAGHATE MPOLECH U ABAGHMA NDOTMYAT NPU HOBM WAW W3MEHAWW Ce ycnosua.Moa

_X0ASWO NOAGPOHMTE 3AQUM, fiOpMYAMPTHA NO NDUATEH HOYMH, B KOWTO WMQ Healuualiim chnoc-
TABARUS WA C& WCKA A0 Ce NDeABMAW PE3YATATST NPY NPOMEHEHW YCAOBMS, Ch3JQBA MHTEpEC y
HEN PO3rNeNAGHMA NPoGaeM. MHOFO BOXHO & YUWTeAsT AQ ONPeAEAM TOUHO MACTOTO WM B YPOKQ
AT & HoAcHO KoMl e fioKTOPLT, Cb3AGBAY WHTEPECH B caydan,

ITI. fpyr weTos, c KOWUTO TDYADT HE YYeHMUTO MONE AQ CTOHE NpHATEH 4 HENQH,
8 Chb34GBAHBTO HG CHTYOUMA HO 3GHUMATEAHOCT.

JOHUMOTEAHOCTTA © CBHP3THA C WHTEPBCHUTE CTPOHM Ha fIBNGHMATA, NpouecuTe,
KOMTO BB3AGHCTBAT WA yueHWuuTe. B Tesw cayuaw ONUS0AUYHWAT WHTBPAC, CUTYOTUBHUAT,MONE
A0 NPEPACTHE B CTPEMEK HbM 30AbAGONABOHE KO 3HAHWATA. 30 Aa Ce nocTUrHS T0BQ, € Heolxo-
AVMO AQ Ce OTYHTQ BAMAHASTO HO 3THUMATBAHOCTTA BBPXY NCUXMYBCKUTE MPOUBCH M TOUHOTO
MACTO B YDOKO HQ BCEHU TOKLB MOMEHT: KATO NHPEOHOYGAEH TAACHH HQ WHTepeca, KaTo ono-

PQ HO BMOUMOHQ/HATG NOMST, HATO CPEACTBO 30 PASTOBAPBAWE B 4OCQ WAW 30 NOBMUABGHE Ha
EMOUMOHQAHUA TOHYC HG yuedHata peHHacT. ' ‘

Bb3MoNHOCT 30 Cb34GBAHE HO TOKWBA CHTYAUWM zaBaT WHTEPECHUT® ¥ Heu3BECTHY
30 TAX MOMBHTW OT WCTODUATE HO FMIMKATO. YueHUUMTE CTOBAT CHAPUYACTHM HA AvArva w He-
NIBH BT HO YOBBHA KbM 3HOHWETO 30 CBETD, HO GTMOCHEPATA HA HayYHWTE OTHOUTUA, 3aN03HG~
BOT c8 C OWorpadunte Ha GBASKATM yueHu, C UCTOPMYECKMS NBT HO BH3HWKBONE HO HayyHuTE -
WABY, METOAN, NPEACTABM.

llecTonnacHUUMTE MOME AQ CB 3QNO3HAST € YyUsHWETO Ha flesKun-femorpuT-EnuKkyp, -

¢ onuTuTe fa Awoysed GAsK 30 TomeHe Ha neAd, Ha YAnaM AxuaGepT 30 B3aMMoAeliCTBMETO Ha
MaruTuTe, Ha 0To foH MepuHe 30 HOBABKTPM3MPOHS Ha Tenata, a 8 YII Kpac -+3a atMochep-
HOTO HaAAraHe. C rofsw MHTEPEC C6 NOCPeWAT ABreHuTe 30 ApXuMes, ONMTUTE Ha NeoHapo
AQ BWHYM 30 CMAOTO HO TPHeHE, NPOBKTA MY 30 WAK3 Ap. Bcuudn Tean $iaKTV ~ MAAKO M3~
BECTHW. 30 yusHUUMTe, G- NOHSKOr W CHBCEM HEWIBECTHW, CO BAMH OT nbTHYATA, NO HOWTO MO-
¥ AQ Ce NOBEAGT YYEHUUHTE HbM WHTEPECHMA CBAT WO QM3MKATO.

3QHUMATEAHMAT MOTEpUAn TPAGBA AQ NPUBAMYO BHMMOHWMETO HQ YYEHALKUTE KoM BONHY
CHUECTBEHW BLAPOCH. ToOR MOW® 2a Ce NPeAGTUBM NOA {ODPMATO HG 3OHUMOTEAHM 30AQUM WM
upes noAonamh NPUMEPH U OTKBCK OT KHUFK. 3QHUMATEHUTE 304QY¥ NPOBOKMDAT NO3HABATEA-
HOTQ QHTUBHOCT HO YueHWlUWTe, NOMAraT WM AG CH WSSCHAT NPUUMHHO-CABACTBEHUTE BPbaKM. C
TAX C8 PO3TOBGPBA HONPEMEHHBTO, Cb3ACBA CE NPUATHA aTMOCHepa 3a padoTa, HENpwHyAeHa
o6CTHBKQ.

C WUHTEPRC OT yueHWLUWTE CO NOCPEWAT W OTKLCU OT HHWMW, B HOWTO MOKE AQ CO

TbAKYBOT mwawéﬂw’cwpunu H@ GMMACEHE ChOWTMA, 3QWOTO ONMCOHMATA CO AOCTBNHM, 00pA3HM, O
{flakTiTe CO OTPO3eMw NO MHOFO NO-PO3AMYEH HOYMH OT TO3W B YYeGHWHA., 3aHMMaTenHaTa CTpa-
Hd, HOATO CHLABDMAT Te3W OTHBGW,NO3BONABA MATEPWANBT AQ Ce B‘nanpneme NeKO, HenpuHyAeHo,
a u3uKaTa npecTape AQ ChA® Cyxe W OTB/IBYEHQ HAYHA, ‘

TU, Hoeeto, KOGTO YUeHMUMTE HAY4UBAT B YPOKO, CHAGHCTBA WAV 30 BL3HUKBOHETO,
WIM 30 YTBLPHAGBOMETO HQ NO3HARATENHWA wHTepec. Cb3A0BOHETO HQ CUTYQUMA HO NO3HABATEA-
HG HOBOCT Ypes3i HOWMS GNBMOHT B YPOKA - HOB fIOHT, HOB 30KOH, HOBG (opMa Ha AeitHOCT, HOB
QCABKT, NOA HOWTO Ce pa3rMMACT NO3HATH BEUe HEWa, AKTVBM3UPG YueruuuTe, Kapa rv Ad
padoTsT ¢ menqhuam AHO woBeTM, C KOBTO Ce CpeuyaT Té,He € NOAHeCEHO TaKQ, ue AG U3nu-
TAT YAOBAGTBOPEHWE OT NOCTUrHATOTO, QKO HE MOUYBCTBYBAT CMAGTA HO 3HOHWETO, POAOCTTA
OT OTHPUTWETO, Y YUYEHWLMT® HAMC AQ C& NOPOAM WHTEpeC KoM fM3uKaTa. HeoGxosumo e TaKa
40 €& CLUBTART CHOTBETHUTE NOXBOTH, Ue Te AQ pu36epaT HeGOXOAMMOCTTA OT MPeACTOAWaTa
padoTa, 3HAUMMOCTTA HO 3HAHMATE, HOMTO NPMAOOMBAT. YueHWUMTe camu Tpabsa aa ce"combe-
KAT" € HOBOTO, COMM AQ IO OTHPMAT ¥ OCH3HAAT. TOrasa UeBAWTe HO OOYYeHMETO CTaBAT
obuy, pAdoTaTa € CHL3HATENHA, QKTUBHO W Te MOraT AQ U3NUTAT UHTENeKTYA/HMO PaAOCT OT
HOBOTO, KOETO HAy4asaT.

MHOro 4ecTo TOBO CE NOCTWra B GeCepd, KOrQTO M3NDABAM YUeHuMywTe npej npo-

TWBOPBUME B AOCErOUHMTE WM SHOHUA. CUTYQUMS HO NO3HOBOTEAHO HOBOCT MOKE AQ C8 Ch3Agse
W HOrATO WM CE NOCTOBK 304440 C W3CNBAOBATENCKW XOpaKTep. B To3au cayuall npep TAX ACHO
TPAGBQ AQ C@ OMEDPTAAT CAGAHWTE MOMEHTW: HOTPYNBOHE HA HAHTU; M3HQ3BOHE HO XMNOTE3W;
EHCNBPHMEHTAARA NOCTOHOBKA ¥ W3TPOKAGHE HQ Teopns. o TO3W HAUMH YueHALMTE Ce 3anO3Hd-
BAT C METOAMTE HA W3C/BABOHE, HOBTO MOBALABG UHTEPSCA. WM HBM NO3HAHETO..

Hanpumep B ypoKa "JelCTBMe HO TBUHOCTM M FO30BE BPXY NOTONERW B TAX Te-
n0" - YIT KA., CAeA KATO Ce YCTGHOBA ONWTHO CHUECTBYBOHETO HA W3TAQCKBAWG CAAG, €8
npéAnora HO YYEHULUTE AQ VSHOKAT NPeANoNoKEHUA 30 TOBO OT HGHBO 3BUCK TA. funoTeaute
CO PO3AMYHW ¢ 48 TH 30BMCH OT HopMaTa, OT ofeMa HA TAAOTO, OT AbAGOUMHATE, HO KOATO e
NoTONeHo TAMOTO, OT NABTHOCTTG HA TEYHOCTTA. B no~HOTGTBUMATA padoTa NpeACTOM BCAKA OT
XWN0Te3uTe A0 ce Nposepu ONMTHO. 30 LEATG HO BCAWA MACO CO NOCTABEHA MATEPWOAM W OT GHO-
JM30 Ha nonyuéumre pesynTaru, Te npasar GKOHYOTEHUS M3BOA 30 CHAOTO. CTvMYn 30 MHTepecq
B CAyuas e Hbaoro, KOBTO Te OTKDWBAT Ype3 CAMOCTOATENHQ nO3HABATENHE AeMHOCT. YecTo
NbTH 06048 KATO CTUMYA HO WHTEPECO He & BHIMOKHO AQ CE  W3NOA3BA CAMO HOBOTO 8 ypo-
K, 30UOTO He BCHYKO, HOBTO MOCTABAME HO BHUMOHWETO HG YUEHMUWTe, & HEBNO3HATO 30 TAX.
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Toraea & HEOOX0AVMO M3BECTHOTO AQ CE BUAW NO HOB HOUWH, B HOBO CBETAMHA, AQ Ce pas-
KPME, Ue 3HOHWATQ HENPEKBCHATO CB AOMBABAT, OGHOBSBAT. BH3WOKHOCT 30 TOBG AGBAT Te-
31 YPOUW, B KOUTO CE PO3NMPARAT BEUe W3rPOAeHW NPEACTOBM, O CHUO Taa U rpafuuxute
304044, OT HOMTO CO NOAYYEBA HOBA WHJOPMAUWA 3@ ABABHWATG W NPOLECHTE ¥ C& BHUKBG No-
AbAGOKO B TAXHATG CHUHOCT, TOBA HOCW YAOBAETBOPEHWE OT NOZHAHWETO, KOBTO GE3CNOPHO
YTBLPKAGBQ NO3HABATEAHMA WHTEpec,

W3sbpUBHNTE HAGAAGHWA B YWN/MUE NOKA3BAT, Y& B PE3YATGT OT MPUAGrAHETO
HO TE3W METOAV HOPOCTBA GKTMBHOCTTO HQ yuyeHuuuTe, Te C8 CTPeMAT AQ NPUBAT M3BOAN CO~
MOCTOSTEAHO, CAEART OTFOBOPUTE HO CBOWTE ChYUEBHWUW C NO-TOASMO BHUMOHWE, B MO-TONAMO
cTeneH MeKat A0 W AONBABAT, 30AQBAT NOBEYE BBAPOCH, HOBTO HECBMHEHO NOKO3BU NOBMUA-
BOHB HO WHTEpecd. '
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0THOBO HA JYHATA ?

Wamunaxa seue 20 ropvm, OTxokTo 30 nocaegek nvT xopa Oaxa Ha Jlywarta. Cera
B CAll ce 3umucnaT Bvpxy abaoonoausuuetd HO noneTuTe A0 JlyHaTa, B YACTHOCT 30 A06WBQ-
HE HO NOAG3HU W3KONGMM. B MHOrO OTHOWEHWA AYHOTQ MOWE AG CE CTOPW HaM-MAAKO NOAX0-
Afua 30 ToBa 8 CAbHUEBATA CUCTEMO. TA € 3HQUMTEAHO NO-GEAHT HO UBHHM XUMUUHA ENeMEHTH
B CPOBHEHMe Cbc 3emsta, Mupc, Bewepa v acTepowpuTe. HAKOM yuyeHu cuuTat, ye Ha Nyhata
MO COMO WAGK, NOAXOAAU COMO 30 W3rOTBAHE HA CYBEHUDHW MENEAHUUM W U8 HEe CU 3GCAyMa-
BO AQ CB ryGW BPEMETO BbPXY NPOGHTUTE 30 AOOMBUHETO HU No/eaHW waxonaemd. Apyru oGaue,B
T.4. ¥ OMEUHQHCKUAT reonor JoHasq GepT,cumrar ye TOBG CM CTPysd. OCHOBAHWETO 30 Toea
ca GAM30CTTA HA flyHOTQ A0 3eMATa, OTHOCWTEAHO CAAOTO NpUTerAAHe (AECHO M3AU3aHe B
KOCMOCQ), BH3WONHOTO M3NOA3YBAHE HA NYHATG 3 6G30 HQ HOYYHW M3CAEABAHUS W M3NMTQHUR
HQ 000pYABOHE 30 NOASTU HO APYFM NAGHETH, O FAGBHOTO - Bb3MOKHOCT 30 400MB OT AYHHATA
NOYBG OCHOBHN HOMMOMEHTU HO XMMAYHOTO TEYHO TONAMBO: BOAGDOA M 0COGEHO KMCADPOA, KOWTO
Ce CbABPRG B NYHHQTU NOYBO B ONBMI KOAMUECTBA.
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kA OHNTAQ

HO HOYuHO~EKCNEPTHATA KOMACMA NO fM3MKG HWM  HAuMOHaHMA
foHa "Hayuwu u3cneasaHus"

B pamute Ha Houvonaswus doWa "Hayuws wscnessanus™ gaxa Cb3A04EHN BAMHOAG-
€8T HayuHo-excnepTHu Komvcun (HEK) 30 OUeHHQ u Kaacauwa Ha NPoeKTUTE no OTAGNHUTE Ha-
YUY HONpaBAEHUA. C ABHO FNACYBAME YNPOBUTEAHUAT CHRET HQ BOHAC HA3HOUM 30 UAEGHOBE HO
HEK no duamKa: un.kap. B,Anapetiues (VAMAE-BAH) - npeaceaaten, cT.H.c.I c1.5.CTefiaHos
(VE-BAH), cT.H.c. E.flesposciu (MOTT-BAH), npoi.A.CrosHos (WAWSE-5AH), npodi.Vs. fanos
(ona.g-tet - CY), cT.H.c.I cT.A. Jepwancku (MOTT-GAH), npoifi. Xp. Karosupcku (CTY),
npod.M.Natecs (Su3-§-TeT Ha CY), cT.H.C. AfH H.AxoGadsH (NALNE-SAH), pou.K.CToMeHos
(0u3.3-TeT Ha CY, g0 3a8pYUaHETO HA un.kop. M8, Tomos). Mpol. ¥.YaTees He wowe 4o B3ewe
yyacTie B pagotata Ha HEK nopogv Apyru OTrOBOpHW 3aAbAKEHMS.

flpu paanpejenexueTo HO CPEACTBATA NO HAYWHW HONPABABHUS YNPOBUTEAHUST ChBET
Ho fionga nocTaeu o pasnonomedie Ha HEK no &uauka 13.5 % oT cymara, KoTo Gewe NOCTbAM-
£ OT AbPHOBHWA CigweT Bb8 foHAa npes 1991 r. : :

HOyuHO-KCNEPTHOTA KOMUCHA N0 TM3MKG PA3FAGAG W KAGCHPG NOCTHIMANTE NPOBKTH
€brQCHO O0WWTE W3VCKBAHWA, ONPeJenehY OT YNPOBUTEAHWA CHBET. CREeuMasHo BHMMOHWE CB
O6LPHA HO.CAEAHUTE MOMEHTU: ’

-~ NEPCNEKTUBHOCT HO HAYUHUTE OCAACTM C OFEA HO CErOUHOTO CHCTORHME W HA
PEANHNTE HAAPOBM ¥ (MHOHCOBW BL3MOKHOCTN HA HAWATA HAYHO 3

- (yHAGMeHTOAEH XOPOKTEP HA w3cneAsaHuaTa. He daxa 04oGpexu pesvua (uHave
A0OpU) NPOBKTU, C NPUAQKEHUETO HA BEYe Pa3BUTH M3UYBCKM METOAM B Apyru HOYKN U B
MPAKTUHATO (HONDUMEP B XUMUATA, FEONOMATO, CEACKOTO CTONOKCTARO, BKOAOMMATA, TEXHMKOTA,
BHEPreTUKATA W Ap.) . ,

HoMuCMATO Cb3HOBO, Y& TE3U MOMEHTW BHQCAT CEPMO3HM OrPGHUYEHWS B HAYYHATA

NOAMTUKA, Te Ce ONPeJENAT KAKTO OT OGUATA HACOYEHOCT HA HOHAT (ByHaameHTaAH W3CAe4Ba-

HWA), TGKG W OT HPQWHO OrpaHMueHMTE CPBACTBA. OT 1987 r. HOCOM 30 DM3MYECKN HAYKM fO
MMHNR Ha HOMMTETa 30 HayKa (MpejUBCTBEHUK Ha HoHAG) Ca pa3npeAeiaHM oKono 10 WiH.NeBa
OAVMUHO, @ NPY CErauHATA FOAAMQ MHHACUNA MMQWE HQ DPA3NO/SOKEHWE OKOAD 6 MAM. NeBa.

- EAMH OT HOW-BAWHUTE KPUTEPWM HQ HOMMCHATO OBlle JOCErCUHATA HOYUHT OKTHE-
HOCT HO OBTOPUTE, AOKYMEHTUPOHO UPE3 HAYYHM NYS/HAUMM B DEHOMWMPAHM Crucadua (raasHo
30 nocnepnMTe MeT roguHn). Mo TO3M MYHHT CMATAME, Y6 W3UCKBOHMATA KbM W3TOTBAHETO HO
NPOBKTUTE AocCera He 0AXa eAHO3HAUHM ¥ B Objeue TPSGBA AQ Ce NPeyu3upart,

Pastupa ce, BCUUHM OCTOHOAM OGWM WIMCKBGHMS (3HOUMMOCT HA NOCTGBEHWTE UEM,
MEKAYHOPOAHO CBTPYAHUYECTBO , YCAOBMA 3Q PEA/M3CUMA W T.H.) OfXQ CHUO NOAPOGHO
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0GCHHACHH. ' - : Ta6muya 2
- CvuecTseHo e A0 ce OTCEEKM, UE KOMUCUATA ONPEJBABHO HE BH3NPUEMA Ad Ce

JWHOHCUPAT NPOEKTH, KOUTO HE OTrOBOPAT HO BCUUKW HKPUTepuu, TO3n BBHNPOC HE € CBLP3aH ¥ no Pa3npeAe/ieHite Ha CDeACTBATA N10_HAYYHW 38EHQ CyScuam 8 %
C (MHOHCOBMS AWUMMT, O MMQ NIPUHUMNHO 3nayenne, ETO 300 roAsMa yacT OT NPeACTABEHUTE PEA  380M0  Op. H.C. M XaOWA. 6. NDAETH NDGSHT
NpoeHTH - 45 % - He 0AXQ TMHOHCWPGHM, BLAPEKM UYe CAEA HAGCAUMATA OCTAHO MAABK TUHAH- £2.NpHETH. NDORHTH
cos pe3ep Ha HEK no OU3MKA. Toid ue 6bAe PA3NPEAENBH NO NOCOYEHWUTE KDUTEPUM Ha 1 oy o3 52 3
CNeABAWATA CeCcHA. ) YOTT 15 v 3 26'2
B HEK no OW3MKA Gaxa pasrneschv o6lo 234 npoexta (BHANUUTEAHO NOCTBANAM : ’
OT ApYr¥ Kowucuu). Cres OOCTOMHW OGCHHAGHMS Ce B3E NEliEHUe 30 fMHOHCUPAHE Ha 129 npoek- ; 3 WRIAE 224 28 21,5
T WMt 55 % OT nocTenuauTe . Cres NPUKANYBOHE HQ KAQCAUMATA Ce OHO3d, UE OCHOBHUTE 4 e 143 18 16,2
Cy0CAIMA CB PU3NDBABAST B CASAHMTE HOYuYHW 061ACTH (OPHEHTUDORBUHO): 5 fpyra - 8 : 10,8
Tadamua 1 ;
i no  PasnpeAeneHMe HO CPEACTBATA NO HOYUHK 0GAACTW W Cybcnamn 8 % - Ho HOCTOAUMA 6TON KOMACWATO HE MOME A0 HONDABW TOMHA OHOHYGTEAHM M3BOAM 3Q
- pea HUNPOBAEKUA BCHUKM HOMPABAGHAA, KOUTO TPAGBA (Man He. TPAOBA) AQ GbAQT GMHOHCHDOHW B 0GAACTTA HA
) 1 > 3 fuavKaTa y Hac, oue noseuye Ye TeHABHUMMTE B CBATOBHATA HOYHQ MOrQT AQ CE WMEHAT.
: - ; OcseH TOBQ OT rOPHOTO W30p0ABOHE He OWMBR AQ CB NPABAT OKOHUGTEAHW W3BOAM 30 NPUOPHTETA
1 OWINKQ HO KOHAGH3MPOHOTA MOTEpUS 37 7 4 NG ADYra NPUYAHG. B HAKOW 3BEHG ORXQ U3rOTBEHW NO-ToAsM OPOM NPOBKTH € NO-roneMw
WCKOHK cymu (B CPUBHEHWE C ADYMW 386HA). B KPAA HO HPOMWATQ Co OKA3Q, Y8 TE3W 38eHA
oT TAX . NOAYYOBAT CYMGPHO NOBEYE CPEACTBA. 563 AQ QOCOMNTMIWDOME M TO3W U3BOA; CMATOME 8 bjeue
[ KDMCTGQOQM3"KG - CIDYKTYPH, pefienTd, 903084 npexoan u AU NOJOKMM YCUMMA 30 CH3AGBOHE HO GAHAH®B NOAXOA. HYGK TOrasa MOraT AQ €& NPABAT A0CTa-
KDUTYHA RBAGHUR, ATY3MA W DEATKCOUMOHHNA MDOUECK 3 TBUHO CBPUO3HK W3B0AM, W cera ofaue GAXQ HANDOBEHW PBAMUG NPEANOKEHWS 30 00BAMHABOHE
1.2. Teunn KDUCTAAM, GHOMEHGDOHY ¥ GHOMOAEKYAAPHA €AGKTDOHMK, HQ NOBKTM WAW Gelie NPSANOYETEH EAMH OT HAHOAKO GAM3KW NO ChABPATHUME NPOBKTA C OTYACTH
QHA30TPONHN KOHABH3NPOHU CPEAM : 5 r— ‘
1.3, Maruetuswh v capbxnposojuuoct " Pasipuxa ce pesniad HEAOCTATBUM NO METOAMKATA HG PEUEH3MPaHeTo. OKa3a ce Hanpu-
1.4, OU3UKD 1 TEXHOMOTUR HA NOAYNOOBOAHMUATE W XETEDOCTPYKTYpTE 12 MEP, Ye HAKOW DELEH3BHTM 4OBAT CHCTEMHO BMCOKM OUGHKM, O ADYFM CHCTEMHO HMCKM. W300uo
2. ATOMHQ W MOAGKYAHQ §M3MKA -3 NOPaAN CYOEHTUBHWT® BUKAGHWS HO JBOMATA PEUSH3BHTA HA HAKOM NDOEHTW TEXHUTE OLEHKW ce Pa3-
3, ONTWKA W KBOHTOBO EAGHTPOHMKA 15 MMYQBAXQ. PA3HO. Tpw ADYMWA NDOBKTH ACKAQAUMHBT ~ YReH HQ KOMMCWATG, O CAGA TORA ¥ usne-
4,  Ou3uKa HO naasmaTa 5 TQ KOMMCUR HE NDUEXQ W ABETE BUCOKW OUGHKW HQ PBLEH3BHTUTE. Te3n HOGAWASHWA NOKG3BAT,ue
5.  PaAnoZH3MKO ¥ JM3MYECHT eNeHTPOHMKO 5 B GbAelie BHNPOCHTE KbM PELUEHIBHTUTE # YHO3WHWATA 30 PeLSH3WPaHe TPSOBA ONe NOBEYS AQ Ce
6. OMIMKO HO @/EMEHTapPHUTE YacTuuM (TEOpPUA ¥ EHCNEDUMEHT) 13 npeunanpar, W306u0 YTOUHABOHETO HA KPUTEPMMTE 30 OLEHHQ HA NPOEKTH OT- CTPUHA Hd pguen4
7. OW3MKO HQ GTOMHOTO AAPO (TEOPUA W BHCHEPUMEHT) 2 38HTATE, U3FABKAQ,UE ObAe NO-ABAT NPOUEC HA YCHBLPUBHCTBYBAHE. :
8.  AcTpoxomns 5 Cnea 06ABABAHE. HA PE3YNTATUTE 0T KOHKYPCA B KOMMCWATO CO NOAYYMXA .OKOAO ABQ-
9. lpyru 5 ASCET BY3DOMEHWA, [AABHO OT GBTOPW HO HEKAGCUPGHX NPOEHTH. EAHOTO OT TAX,  3aCAraW0.
HAKOM NPOBKTU OT Susnusckin JaryaTeT Ha CY, Gelle NOANKUGOHO AQME OT ABAMO YAGHOBE HA KO-
MMCWATQ. HQ CNEUMOAHW 30CEATHWS HOMMCWATO PA3rASAQ BCUUKU BLIPAKSHWR W HE HOMepH
OCHOBGHUA A0 M3MEHA NPEAMUHUTE CU peueHns.
CunTaMe 30 CHUECTBEHO AQ CE CMPEeM M HO EAWH APYM YNPBK KbM HOMUCWATO,W3pA3EH
ADCEra MaKap W HeofMuuasHo. MMa TBWP ABHMA, ue HE3ACAYMEHO rofeMd CyMM cd pasnpesenehn
N0 NPOGKTA HO YNGHOBE HQ KOMMCMATG WM KA CBBP3GHA C TAX KOJErW. TYK CHATOME 30 HYMHO
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AQ HONOMHMM, 4@ 30 WIBHOBE HA HOMMCHMATG GAXQ MPUBNGUEHM GHTABHO W YCnelHo padoTeu

YUBHM U KbM TEXHUTE NPOEHTU Gelie NDUAOKEH CHUMAT APHHUUMNEH NOAXOA, HOKTO ¥ KM BCUUKU ,

OCTGHOAM. PEUGHWATA CO B3BMAXQ B OTCHCTBUB HO CHOTBATHUA UeH HO HOMMCMATO. [pyr e KPYI AW TOANBHUARM 0T BAXHW CBEUTUA BB OUINHATA
BBAPOCHT, Y KDUTEPUMTE 30 NOAX0AQ 0XQ HAROMEHW MMEHHO OT PO3CUPQHUATA HO YAeHOBETE

HO HOMMCHATO, HO TOBU & CTECTBEHO. HOHKPBTHWAT QHAAM3 HQ CymdTe, pasnpejencHd no

NPOBKTH ¥ N0 HOYYHX 3BEHO, NOKE3BE, Y& YNPEKLT & HeDCHOBATE/EH. ' ‘ ‘ 400 roavhn

563 AQ Ce BNYCKAME B NO-HATQTBUHW PO3rASKAGHMS (KOSTO MOWE AQ CTQHE npw ,
HYHAQ), KOMACKATA CMATO, Y& NO NPUHUMN NOAXOABT elle npaBufeH W ce HaAssa, ue Ynpa- or OTNDMBGHGTO HO TepMocKona - npaodpaa Ha TepmomeTbpa ~ I.laanned, 1592 r.
BUTEAHMAT CHBET M U3NbAHWTEAHOTO GHPO WS NOAKPensT AeMHocTTa W peweHuaTa Ha HEX no ; -
OU3NKA., 250 rogmin

OHoAO ObASHATA HOYWHO NOAMTMHA B OBNOCTTA HO JM3WuecHUTE HAyKw OCTABAT ‘ OT BbHBEHAGHETO HQ CTOrPGAYCHOTG CKAAQ WO TepMomeTnpa - A.lensuit, 1742 r.
HEPEWEHN pesnia npoGaemd. CerauxoTo (VHAHCHPGHE NPAKTAYSCHKM He MO3BOAABA HONPUMEP No- : - OT BLBEMAGHETO HO NOHATUATO "NPOBOAHWMK™ U "HENPOBOAHWH" HG EAeKTPHYECTBOTO
CEPMO3HO YUOCTHE HO HOUM BKCNEPUNEHTANHW FPYNU B MHOFOCTPOHHW NPOBKTM. Mo-CepuosHo | - K. Aesarwave.
YYQCTHE 03HOYABA HAKOKDBE HAOW NPUHOC C aNGPATYPA TOM U M3BECTHO 6030 y HUC, HANPUMED 3a 150 rouHm
fPOBEKAGHE HO NMACTHW MBTOJMUBCKM M3CAEABOHWA, 30 yeTeHe W 00paCOTHA HO WHfopMduns u ,
4p. 30CEra CPEACTBATA U CTUFHAT COMO 30 NBTYBGHWA HA HAWM CHTDYAWALM (nbTHA paaockh), ) OT OTHPWBAHETO HQ GAUH OT HaW-fiyHAGMBHTAAHWTE 30KOHA HO MPWPOATTG - 30HOH®T 30 30N03-
EBEHTYQAHM MOCPEUGHWS HQ FOCTM, TEKYUM DA3XOAM W BCHYKO TOBG B MMHMMGAHM rPaHALA. Wauu- BaHe Ha eHepruaTa - .P.lalep, 1842 r.;
HO & AU Ce AOKG3BO NOA3ATQ OT TOKOBA CHTPYAHMYECTBO. HE3UAOBOAWTEAHO CE OKA3BA M KO- - OT OTHPUBAHE HQ efBHTO KA JonAep - BAMAHMETO HQ OTHOCATENHOTO ABMNEHHS BBDXY
4eCTBOTO HQ NPOBKTATE OT KATeAPUTE NO Mauka u3svH CY. TyK BEPOATHO TPAGBA AQ Ce THPCH BUCOUMHATO HO 3BYKQ §
peueHAe N0 MyTA HQ' CbTPYAHMuecTBO ¢ rpynd B BAH u CY.ToBa €O camo yacT oT npoGremaTe, - OT OTHPUBAHE HG MGFHMTOCTDMKHMOHHMR edert - Aw.wayn;
KOUTO TPAGBA A0 CE PeucsaT B GAMKO GbAeue. - OT KOHCTPYMPGHBTO Ha nbpeus peoxops - W.Noxewopd.

100 rosuHu

0T Cb3AGBOHE OCHOBUTE HA KAOCMUBCHATQ EAEKTPOHHA Teopus - X./opewu, 1892 r.

- 0T M3KO3BGHE XVNOTE30TQ 30 HOMOAABGHE PU3MEPUTE HO TEAdTd 8 HanpasAeHue
HQ ABMNMEHWETO - X.JopeHu . Ax.0uTuimepans ;
#!:!:!:!:!:!#!:!:l:!:!:!:!#!:!:!:!:l:!:!s!:!:!:!e!:!:!:!:!:!:!:!4!:!#!:!#!#!#!:!:! ’ - OT HOHCTPYMPGHETO HQ HOPMO/GH MQABGHHUEH G/BNEHT - E.YutcToH;
- OT W300DETABOHETO HO BOKYYMeH CbA. 30 CBXPAHASGHE HA BTEUHERN rasose - IK.

un.-Kop. npofd.B.Anapeliues,
Npeaceaaren Ha HEK

"TpeTaTa KYATYOQ" - TOBQ € CPeAdTd, B HOATO MOKE AQ Ce NpoBSA® TOHG HEBOOXOAN-

j0ap.

gyt NoAXcAQ il

VUAT 30 CHEPEMEHHOCTTO AMANOr MEKAY EBCTECTBEHOHQYYHUTE AUCUWNIMHW, U3NOA3YB .

HO WOTEMOTMYECKOTO NOAGADGHE, OT BAHQ CTRAHT, W TEODBTAUHWA W MDUKTHYECKMA ONAT HO Q-

KMBQ AMCUANAWHW KQTO WKOHOMAKATA, GMONOrWATA, COUMONOrUAT, Aemorpafinata, MeAMUMHATG, 75 roahi

HOMTO c& ONUTBAT AQ OMKCBAT YOBBUKOTO OGUECTBO B USAQTQ My CAONHOCT, OT ADyrad CTDAHO. . L2 TOAVHA

OOKTHT, Ye BCTECTBO3HOHMETO BOUE MONE AQ OUEHN BAKHOCTTA HO npodaawATe, 30HAMOBAWA A AlHUQHH [IPEACKA3BQ WHAYUMPTOHOTO M3AbUBGHE ¥ BHBEHAU MOHATHETO BBPOATHOCT 30 ADEXOA
UBHMTS OT ADYFHTE HyKW, NO3BOAABG AQ CO NPEOAO/IE BAHO OT OCHOBHATE MPBMATCTBAA NO GHe W Mo AoUaHG HQ CBETMHAT:

%bTﬁ Ha nonég¥u Hl noiocﬁu KYATYPHG CPBAQ. HEWHOTO NO-HATOTHUHO PO3BMTME 00Que UNCKBA npa CﬂOHTGHHO W NPUHYABHO U3NBUBAH Y ; _
40 Ce BNPErHaT YCUAMATO HQ BCHUKM HOUW MBTOA0/IOMUUBCKY U HOHUBNTYUAHM pecypci B YCA0- : - A.AfiHuaifH 0600yaBQ YpoBHEHWATA Ha 06LATG TEOPUS HQ OTHOCHTEAHOCTTD,KATO
BMATA HO CHBPEMEHHQTQ KPU3A HO KYATYPATA. : BBEKAQ B TAX KOCMOAOTUYHOTA NOCTOAHHA § » :

- Y. XapKuHC w3K03sa WABATO 30 HADEHA NEPAOARYHOCT .,
W.NpuromuH, U.Crerwep
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50 roaumuu

0T OC™WECTBABAHETO HQ YNPABASEMA BEPUMHO PBAHUMA HQ ABAEHE NPM RAPATO HA YPOHO 8
NbpBUA s4peH paaxTop - E.depun, 02,XI1.1942 r.

- OT OTKDUBAHETO HO CABHYEBHM HOCMAUHM AbYM H

- [W.ANBH NpOBEMAD ONWTY 30 HOCBEHO AOKA3WTEACTBO 3d CHUECTBYBAHBTO Ha
HEYTPUHOTO

- C.Tomanara npeanara Kos@puuurﬂa $opMyMpOBKA HO KBAHTOBATQ Teopus Ha nosero;

- NOCTPOEHY CO FEPMAHMEBM M3NDABUTEAW C BUCOHO OGPATHO HONpEWeHwe.

HPBI M COAMUHAHIA HA BEAEWATIA OU3NHU

400 - rosnunung

MUEP TACEHAM (22.1.1592 - 24.X.1655) - fipeHCKM JMA0COT M yueH. PasoTuTe My ca
.8 00//0CTUTE KO QTOMMCTMKGTA, GKYGTUKATA, TONAUHOTQ, ONTUKO W MEXGHAKATG. MPONGraMAa-
TOP HQ GHTMUHATE OTOMHA WAEU: BOHYKO CBUECTBYBOWO CE CBCTOM OT TOMY W nycToTa. Mpoc-
CTPOHCTBOTO & Ge3KPaiiHO, HECLTBOPUMO ¥ HEYHULOKUMO. TUCEHAM & SAMH OT Cb3AATEMTe Ha
KOPNYCHYASPHATG TeopuA 30 CBETAMMATA. b8 OADEAEAS CKOPOCTTA HG 3BYKA BB BhAAYXC.

350 rogutn

OT CwbpTTa Ha TAMJED MAMMAER (15.11.1564 - 08.1.1642 r.). F.Tammneli e BEAMK MTQAMTHCHY
$u3uK W GCTPOHOM, EAMH OT OCHOBONOAOKHUUMTE HA TOMHOTO MPMDOAOIHAHME. Posen e & Muaa.
Yun 8 M30HCHMA YHUBEPCHTBT, KbAETO OT 1589 r. e npogecon.

F.Tammnelt e ycTaHosuA aaKoda 3d VHEPUNATO, 30KOHWTE 30 CBOGOJHO NOAGHE, ABMMG-
HWE HO TARO N0 HABEAEHATQ PABHMHQ M HO TANO, XBYPAGHO NOA BIbA CAPAMO  XOPU3OHTD 3 ad-
KOHG 3Q NMOCTOAHCTBO KO NEPUOAG HA KoseGRHYe Ha MaxasoTe. W3odpeTun e Tensckon, ¢ KoMTo
NPGBA SHQUATEAHW OTHPUTUA: CMIbTHWUMTE Ha HlNUTEP, NAGHUHUTE HA NlywaTa, fasuTe Ha Beepa,
NeTHATa Ha CABHUBTO; AOKA3BA, ve MABUHMAT MBT C& CbCTOW OT MHOMECTBO 38e34.

OM3NUECKNTE U OCTPOHOMMYECHM MABM W OTKPWTMA Ha laavasl ca waurpanu OrpOMHO
POAf B PA3BUTHETO HT HOYYHWR CBETOrNBA, B CH3AABOHSTO HA NBPBATA MEXQHAYHA HKApTUHO Ha
ceeta. flpes 1633 r, lanunell o 0cbAeH 0T "CBETATA WHKBM3WYMSI. PeaduantupaH e oT BaTuxaxa
npe3 1985 ropuHa.

300 rogvuxukHa

MUTEP BAH MYWEHBPYK (14.111.1692 - 19.IX.1761 r.). XoAGHACHM {inavk, poseH B
halaew. Hayuuute my padoTu ca nocseTenn Ha ¥3yuaBaHe HA ENEeHTOWYeCTBOTO, TONAMHATE W
ONTUHATA. W300peTaTen e HQ MbPBUA HOHABH3ATOP. lIpvB 06PLUA BHUMGHUE HO HM3MOACTUUHOTO

AeficTeue HQ eNBHTPUUMUA PA3PAA. NDABM NBDBA OMATU NO TORAUHHD PO3UMPABAHE HA TEAQTC.
ABTOp € HO NBPBMA CHCTEMEN KYPC NO fM3uKa, 3AR3LA npes 1762 r,

250 - roavuuHa

TEOPT JMXTEHBEPM (01.YIX.1742 - 24,11,1799 r.) - HemcKn Suank - BHCNENWUMEH-
TaTop. W3cnejsaHvATa MY €O B OGAQCTTO HO ENEHTPUYBCTBOTO M MAFHETUINMG. OTHpui e ocHo
HATE NPOUECH HO HCEPOKONUPAHETO. W3BECTEH 6 CbC CBOMTE afopu3tm,

200 - rosvunuHa

HUKONAR MB. NOBAYEBCHM (C1.V11.1792 - 24,11,1856 r.). Pycu MOTBRGTHA 8
0T CbH3AQTEANTE HO HEEeBKAMZ0BATQ reoMeTpus. fpencAdsan e G3WHG W 30BEMAQN HQTE.LNGTC
no fuauxa B HasaHckua yHusepcuTeT. MeoMeTPMUHMTE waeu Ha Ao6aQuescHu ca Suad NACAQT~
BOPHQ NOYBA 30 PO3BUTMETO HC (M3WKATO, 30 CHEDBMEHHNTE TEODMM HA NPOCTPAHCTBOTO, BPe-
METO ¥ PEBUTAUNATA. CHUBCTBYBA TACHO BPH3KA MEMAY FEOMETPUATA HQ OOQUEBCHU W HMHE-
MOTUHATG HA CNELMQNHATO TEOPWUA HO OTHOCUTEAHOCTTC., B 0OWATA Teopua HA OTHOCUTEAHOCTTG
TG3W FEOMETPUA HOMWPQ OUE MO-TONRMO NUAOKEHHE.

ACTAP *HOPMOMMC (21.Y.1792 - 07,1X.1843 r.) - fpeHckyu GM3uK W wHkeNp. Buee,
e NoHsTHeTo "padoTa" ¥ e fopMysupas TeopemaTa 30 "WuBaTG" cund. PaspadoTa TeopuaTa
30 OTHOCWTEAHOTO ABUMEHWE, HATO AOKA3BA CHUECTBYBAHETO HU AONBAHWTENHA YCKOPEHWE W
cuna - Toll HOPEYSHOTO HOPUOAUCOBO YCHOPEHWE W HODMOAMCOBA CWAQ,

150 roswumnsg

AHOH YRNAM PEJER (12.X1.1842 - 30.Y1.1919 r.) ~ anrinbicku fwawk. HayusuTe
My PaGOTA CO MOCBETEHW HA TEOPUATA HO KONBGOHUATA, OHYCTUHATG, TONAUHHOTO W3nbUBAKE,
MONBKYAHATA (WU3NKG, XWADOAMHAMUHOTC, EABHTPOMAFHETU3MQ W Ap.. Hal-rosem  ca npuHo-
CUTE My B ONTUHATE W GHYCTUKATG. NlOCTOBS OCHOBWTE HO TEOPUATO HA MONEKYNHOTO pasceisa-
HO HO CBBT/MHATQ, OGACHABG CUHMA UBAT HA HeGeTo. OTHDWBA HOB XUMIYEH GAEMBHT - QDFOHQ.
M3BeKAT 30HOH 30 W3NLUBLHE WO ABCOMNTHO qepnofb Tan0. flaypeat wa HoGenosa npemws
aa 1904 rogmma.

JKERNMC AAP (20,1X,1842 - 27.111-1923 r,) - aHrauitckn GM3MK U XmuH,
WachesBoHMATA My CO B OGACCTTO HO TONAMHATG, HAM~BEUS HQ HUCHWTE TemnepaTypu, ONTHKG-
TG W POAMOAKTUBHOCTTO, PA3PAGOTE METO4 30 WIMEPBOHE TONADEMHOCTTA MPYU HUCKM TEMREpaTy
#306peTaBa CvA 30 CHXPAHBHME HU BTBUHBHW rasose. losyuasa Teyen sogopos (1898 r.) u
TBpBA BOgopoA (1899 r.).

GCEOPH PEMHOAAC (23.YII1.1842 - 21,11,1912 r, ) ~ OHEAMTCHY BU3UK. Hayq-
HATE My W3CNBABOHWA CU MOCBETEHA HU MBXGHUKATA, XWAPOAWHGMAKGTA, TOMAWHATG W Ap. Mpu-
HOCUTO My CO B TEOPMA HG TYPOOMBHTHOCTTG ¥ (M3UHG HQ TEYHOCTWTE. PG3BMBA TEOPHS HA
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CMO3BOHETO;PA3PACOTEA MPUAUMIUTE HG POAMOMETRUDAHETOSHOHCTDYYPA peaniia TYpOUHY o
LeHTPOOERHN NOMNH, '
100 - FOAMUHUHG

Y4 460 BPOHA (15.VT11.1892 - 19,1I1,1987 r.) - dpeHcHn fuswK, ©AUH OT Cd3paTE-
JMTE HO HBUHTOBOTA MeXaH. . Npea 1923 r.npeHacs WASATA 30 BBAHOBO-KODPRYCHYAAPHUA AYG-
MM3bM B CliepaTa Ha BEYECTBOTO,NPeANoAaralikv,4e MATEPUQAHUTE YQCTWLY NPATENABAT ¥ BbR -
noBN CBONHCTBA. MPe3 CABABAWMTE FOAMHM WASRTQ @ GABCTALO NOTBHPAGHA OT BHCMEPUMEHTO W
npea 1929 r./yu Abo Gpolin e ygocToew ¢ Hodenosa npemus. Uma padoTv & 0OAQCTTO HA pena-
TMBMCTHOTO KBOHTOBG MEXCHUKG,CTDOSNG HQ RAPOTO,MCTOPMA HO $M3MKATA W METOA0/IOrMYRK
BBMPOCY HO HOYKATU.

APTYP KOMNTBH (10.1X.1892-15.II1.1962 r.) - QMEPUHTHCKM HU3UK,NOCBETUAN W3CABA-
SOHMATA CH HO OTOMHATO W AAPEHA fu3uKa.lpea 1923 r.OTHPMBG HOBO ABAGHAE - W3MEHEHWE AbA-
WAHQTO HQ BYAHATO HO PEHTFEHOBA AbYW NPU Pa3CeHBOHE OT EABKTPOHA W 0 OOACHABA C NPEACTO-
BATE 30 CBETAMNOTG KATO MOTOK OT OTOHWW. 30 TOBA OTKPUTME NoAyuasa HoBenosa npewus
(1927 r.).lMa NPMHOCK § M3CNBABAHMATA HA KOCMUUHUTE AbUM, .

JHOPAH TAAKET TOMCBH (03.Y.1892 - 10.IX.1975r.) - aHrpuifckn Guan.lipunocuTe
My €O B OTOMHOTQ W SAPEHO {M3MKG,HBAHTOBATO MBXUHWKA Y 08pOAMHAMAKA, EAUH OT OTHpUBATE~
JMTe HO SIBSIGHMETO AMIPOKUMA HA BAEKTDOHWTS,C KOBTO CB NOTBLPKAIBA TAXHOTO BbAHOBA npu-
poaa. faypeat Ha HoGenoeata npemia no finavka 3a 1937 r.llpoBexA0 BOKHW W3CABABQHWR NO
reoMeTOMA HO BNEKTPOHOrPAMATE W B TEODWA HA pa3celBaHeTo.

EAYAP/ EMbATHH (06.1X,1892-21.1Y,1965 r.) - QHr AMiCKY {n3uK .OCHOBHUTE MY M3CNeA-
BOHMA CO B pOAVOTM3NHATA - PA3NPOCTPAHEHUE W 30TUXBAHE HA paAMOBLAHUTE . OTHPUBA FOPHUA
oTpakatenex cioil 8 Hoxocdepara (1927 r.).Paspadorea MarHuTOlOHHATQ Teopus Ha Honocde-
pata. Jlaypaeat Wa HoGenosa npemua (1947 r.).

UAPN3 NAYPUTCEH (04,1Y.1892-13.1Y.1968) - OMBPUKAHCKU FM3vK.TIpOBEXAG W3CNBABTHUA
8 06AACTTO HO GAGKTPOHHOTA BMMCWSA,PEHTIEHOBWTE Mbuk,fRAperaTa Buauka w Ap.M3yuasa enex-
TPOHHO BMUCHA OT METQAM NPU CUAHM SEBKTPUYHU noneTa. W3cne 80 NPEBPLUAHETO HQ ATOMHWTE
AAPO U ADEHA PETKuM: OTHPMBO OFnejanHuTe RApa. (b3AGBA CUAHW HBYTPOHHW U3TOUHUM,
KOHCTPYWPT ENEKTDOHKA QHAAM3ATOPK W MATHATHW CNEKTPOMETPY.

AMWATPIR BALCHOBEAUMH (24.XT1.1892 - * ) - pycku Qu3uH, NOCBETHA C& HQ

W3CNSABAHMA B AAPEHATC HM3MKA ¥ JU3MKATO HO HOCMAUHWTE Nbun.IpGBEKAT MBPBU WICNBABAHNA
c yunconoad H{oMEPd, NOMECTEHO B MOMHWTHO NOAs. U3CAEABA MPUPOAQTA HO KOCMMNKUTE Aibud,
OTHPUBO BAGHTPOHHO-AAPEHATE NOPOW,U3YUTBA MEHETUYHATA BPL3KA HA HOCTAUWTE C BUCOHM
gHeprun W Ap. ,
EAYAPA LNOJACKY (24,IX.1892-21.VII1.1975 r.) - pycku duauk, PadoTun B ONTHKATA
W CNEKTPOCKONMATA. VMO MPUHOCK B CNEHTPOCKONUATA HA GMONOFNYHN OBBKTNS OTHPUBG HBA3WAK-
HOWHM CNIEKTDW HQ QPOMATHW BbrnesopopoAn (edexT Ha. linoncku). ABTOP € HA NONYAAPeH ABYTO-
MeH Y4eOHMK N0 aTOMHO §M3MKG 4 TAQBEH PEAGHTOD HO "Yenexu muénqecumx Hayk" (1922-1975r.).

npof. 4.%.H. H.bonaGaoxos,
Ny "N.Xunenaapcku"
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