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AIPOCHO3UPAHE NIOCPEACTBOM CAMOYCBBBPWEHCTBYBAMW CE
HOMRUTHPHA NPOIPAMM :

(ARTIFICIAL NEURAL NETWORK)

He 3aKBCHABOT AM BW3MUUTE C W3NOA3YBAHETO MY 7 -
CT.H.C. K.doH. U.Kasnaxos, WANRE~BAH

T. Yeog

B UEHTPOAHOTO HEPBHO CHCTEMO HO BUCWMTE MMBOTHW HENPEKLCHATO NOCTHNAAT
CUrHG/M, OTPO3ABAWM CHCTOAHMETO HO 3000M<ANAKATG ™ cpead. Tam TE3V CUFHOAM Ge KAach-
{duumMpat, 06paGoTROT W QHAAMBUDAT NG TOKLB HAYMH, Ye nHfiopmounATa, KOATO HOCAT, CTQBG
BCE 10-pu3bipuema, BCE MO-W3MON3BABMO W B MHOFO C/yuaW, BCE no-HeoOxosuma. Crej
AOCTATBYHO AdATO BPEME HO BLANDUEMAHE BUCWATO HEPBHO CMCTEMd, CAMOTDEHMPAHO OT CBOATA
ABMHOCT, He CaMO BEug GbP30 MABHTUIMUMDG CEBPUATE OT COTWBHA CUFHGAM, HO U C AOCTO ro-
fSMQ BEPOATHOCT 3GMOYBG AQ "NPEAYraKAQ" TAXHATA NPEACTOALA NOCASA0BATEAHOCT.

WsKyYCTBEHATA HEBPOHHO CHCTEMI € MATOMATWYEH MOAEA, KOWTO HaNOAOGABA Te3u
NPOUBCH HO BUCWATA HEPBHG CACTEMO ¥ HoWTO ce OCHOBOBA HQ COMOYCHBBLPUEHCTBYBAUYM Co
HOMNTBPHM NPOrpaMA. TIOUTH HO BCUUKM ©3MUM OHMIMMCKOTO HU3BUNME HA TO3W MOABA arti-
ficial neural network C8 YNnOTpelasa 683 npesoA, O CHHPAWEHMETO, OOPA3YRAHO
OT nvpeuTe Oykeu ANN | ce u3nos3ysa HascskbAe. lle ro wanonaysame v TyK.

Bonpexku ue To3n moAen @ OWA NHDBOHAYAAHO BABXHOBEH M pas3padoTed B TACHA
BPB3KA C HEPBHO~{iM3MONOrMUKM NPOUBCH, AHEC TOM HOMWDQ NPUACKEHME B NOYTH BCUYHKM HOYKH,
HOWTO W3N0A3YBAT NOCNEA0BATEAHM CTOMHOCTM OT M3MEPBTHMA HA AGAEHO BEAWUMHO. ANN ce
JOpMy/MPO HQ CBPEMBHHATE MATEMATUUHA €3MUM U B 3ABUCUMOCT OT KOAMUECTBOTO HQ WM3NOA-
3YBOHNTE AQHHM M OT CXCAMMOCTTO HQ THPCEHUTE NAPAMBTPH W 3QKOHOMEPHOCTM CE U3NbLAHABRA
HO KOMRIOTPW CBC CHOTBETHU BH3MOKHOGTU: OT CYNBPKOMMIOTPM A0 OGMHHOBEHW NEPCOHOAHW KOM-
noTpU

Ha Tesan MOUMHK & HEOOXOAMMO AOCTGTBYHO BPeMe, 30 AQ MOraT AQ NpepadoTaT
XMARAOKPOTHO BKAPAHUTE nopeAuty OT CTOMHOCTKM W Bb3 OCHOBO HQ NONYUOBGHUTE OT TAX MEN-
AVHHW pe3ynaTi AQ ce comonpexocTpoliBaT TOKE , Ye AQ PeHOBAT C BCE NO-FOMNG TOUHOCT
NOCTUBEHOTU WM 307040,

Ho 0Co0EHO WHTEPECHO e, Y€ HO 308TWA C NPOrPAMMPAHETO CREUMaAMCT ChO e
HEOOXOAUMO BDEME 30 COMOYCHBBDWEHCTBYBGHE W TDEHMDOBKO, 3C AG MOXE BCE No-jpolpe AQ Ha-
MHDO NOAXOAALM METOAW W NAPGMETN, KOUTO GAGNTHPOT OCHOBHWUR MATEMATUYBCKN MOAEN HQ
ANN HKbM CbOTBETHUTE cheuufinuny u3MCKBAOHWA. 3ATOBA YECTO C& TBLPAM, uYe padoTatd ¢ ANN



W3IMCHBG EAHOBNEMEHHO COMOYCHBLDUEHCTBYBQWW CE CNEUWLAUCTYH, MOAEAM ¥ NPOrpamMW,

2. ADXWTBKTYDO HO MOABAQ

BO3MCHMRT MOABN HO A NN Ce NPEACTOBA 4pB3 CXEMOTOd, WAW, KOKTO YecTo ce
KO38Q, upE3 "OPXMTEHTYPATO", MOHO3GHG HO dur.l. NS80TO OFPOABHO NPOCTPOHCTBO, B HOETO

nxonone CHDUTH HUBA n3xona
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CO PO3NOADKEHM TOUKWTE X, , Hapuuame BXOA. CpeanoTo, 06XBAHOWO TOUKHTE Y, * ¥
- CKPUTH HUBA, 0 AfcHOTO, C TOMKM 2, 7, - Y3X0A, CamnTe TOUHM HOpUUONE BL3IM
WA HEBPOHW. BANAHWETO WAW "OKTMBMPOHETC' HO HEBPOHMTE € PA3NPOCTPOHSBG OT ARBO HA
AACHO NO YKQ30HUTE HO dMr.1 nocoKw.

OynKymate Wi, @ W25y 4 HOHTO ofwKkHOBEHO HapwuaMe TEMNA, onucsar

CTENERTQ HO NPEAGABHOTO Bb3AelicTBME MeMAY OTAGAHWTE Bb3AM OT NPOCTPAHCTBATA. EcTeCT-
BEHO QHTVWBWPAHETO HQ BbBIMTE -‘J 4 Zk fe Ce Nnonyuw KOTO CYMO OT BAWAHWATQ HQ OTA8A-

HATE Bb3MM X3 v oygd

v
. . v om . (1
Yom 2t 7k = lewzj,k ¥

BbTpe B NPOCTPGHCTBATA BAMAHAATA €O ONKCBAT OT dyHKuuuTe 1( YJ) ¥ ChOTBETHO

£(7,) , HouTo OGuKHOBEHO Hapuuame OBPA3BAUM OYHKUWA . 3a pasnuxa of versata
Wlg,0 w W25 i Bynkumwete :IYJ) W £{Z,) 30BACAT COMO OT EAUH MHABKC. ToBa

NOKO380, Ye BAMSHWATG B NPOCTPAHCTBATG HE CE KPHCTOCBAT.
HpaliHuTe NPOAYKTH HG TOBQ PO3NPOCTPAEHMS Ce NOSBABAT HQ U3XOAMTE %, .
C TOBO NPABMAT XOA HQ NPEAGBOKETO 8 30BBPUMA.

P
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AHO, 00gus, TPCUM BPL3KQ MEBAY 486 WAM NOBENE B3UWMHD HODBAMPOHW BEANYMHW,
TO CPOBHABAME NMOAYYSHATA HG W3XOAQ CHLBKYNHOCT C TOKUSU, CHCTABEHG OT NOAXOASEA CTOM-
HOCTH HQ ADYFHTE BEAMUHHM.

CDOBNGHMOTO W B ABOTQ CAYYGA CTQBG, KOTO Ce 05903]80! KBOADATHURKATE DUSAUKWD
E (p=1) = (a0, - . )2 (2)
K K~ “4r{p=1)

HDAETO WHABKCHT p=1  NOKO3BQ, Ye TOBN & NBHPBOTO GHTUBMDGOHE WAW NBPBUAT NPAB XOA HO
NPOUECA HA NPECMATGHe No Moen Ha ANN

TyK HOCTBNBQ HOM-CHbEECTBEHUAT MOMBHT 0T padoTaTG NO TO3W MozeA. foayueHuTe
PA3ANKK En C8 W3NOA3YBQT, 30 AG CE BLBEAGT W3IMEHBHWA B NPUETUTE NbHPBOHAUAAHO CTCH-
HOCTH HO TErnaTQ NO TAGKDB HQUMH, YB TE3W DO3AMKW 40 CE HOMAMAT. PO3NPOCTPOHEHWETO HO
NPOUECa HO BBBEXAGHE HO NONPOBKM B TErn0TG APOTHYG B NOCOKG OGPATHA HQ QHTUBMPAHETO
WA OTAACHO HONABO Nu Cxematra Ha our.1.

30 npecMATaHe Ha HosuTe Teraa W2 i.k(p=2) , HOWTO e yuacTsysaT npu BTO-
pua npas xop (p=2), u3nonsysave:

3By (p=1)

.

w2 ny W2 =1 +
1,k(p=2) = "“3,k(p=1) d w2y

(3)

AnanoruuHo npecusTawe W Teraara W1y o (p=2).

C TOBO & 30BLPWEH NLPBHUAT OOPATEH X0A HO "yCLBBLPUEHCTBYBAHETO". [lonyuexute
HOBM CTOMHOCTH HQ TErnaTa BBYE MOraT AQ Ce M3NOA3YBAT NPHW BTOPHR NPOB XO0A. 30 HEro HE
BXOAOBETE X; CE NOAGBA HOB KOMNAGKT OT CTOMHOCTH. MofyueHuTe npu TOBQ HOBM cTolHoCTH
HO M3X0AUTE Zy(p=2) cg M3NOA3YBUT GHCAOMHYHO NPU BTOPMA  0OPATEH XOA,

Taka "GKTHBHPAHETO™ W "yYCHBLDWEHCTBYBOHBTO™ CE PBAYBAT A0 MBAHOTO W3WEpNBaHe
HO HOMMYHATE h OPOR HOMMAGKTA of cTodHocTw (p = 1,2, ... 1 ). C ToBa e 3u8bPUEH U
NbPBMAT LKA  n=1 . HO NOCAEAKATE DE3YATATH, NOAYUEHW HO MXOATE 2y (L, p)(n=1),

MOTQT AG CE W3NOA3YBAT B CNBABOY UMKBLA, B KOWTO OTHOBO. C8 M3NON3BG CHEWAT HOMRAENT AGH-
HW, U3NON3BOH B MHPBUR UKKBA. flo TO3% HOYMH HWE MOMEM AQ W3NON3BAME BAHK W CHUW NHPBO-
HOUQAHW CHLBKYNHOCTY OT AGHHW B HEOrPORMYEHO uMCAO UMKAM n=1,2 .,.m, HBABTO m @
MHOFO FOAAMO YMCNO, IpU TOBQ BCAKG OT HQUWATE DA3AMKW

= (o, )2 (4)

E 2
k,p,n b = Tk,p,n

HONPEKYCHATO HAMQAABA. BbAPOCLT 30 CXOAMMOCTTO HQ NOAYUGBUHWATE DA3MNKU € TBDPAE CAOKEN

EAMH OT eMnupUUHMTE HQUMHW 30 NOCTUrGHE HA NO-0BP3Q CXOAUMOCT € NOCTABAHETO HO 8AHA
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HOHCTAHTQ Npej BTOPUS UNeH HO ASCHATA cTpaxa (3). Taau HOHCTUHTA OCUHHOBEHO ce Ga-
newn ¢, , cToliHocTuTe i ca B WHTENBAAT [ 0+ 1] W YeCTO Ce Hapuua "CTBneH Ha
06yusHoCT", '

CunTa ce, Ye TSN CTENEH XQPAKTEPUIMDA COMMA MOAGA. HO KATO Y& MM NO-TOUHO

& A0 Ce KaKe, uye NPABWAHWAT M300p Ha AZ XOPAHTEPU3NPA yMeHWeTO Ha padoTeuus ¢ ANN
cneuuaaucT,

3. MpuMep 30 nporHo3upaHe upes ANN

Heta vmaMe nopesnya 0T h  NOCABAOBATEAHO WIMEPEHW CTOMHOCTM G HQ HA-
Kakea eesmuma a, (p=1, 2, ...h ), P

la ce onuTaMe Ao MpOrHO3MpaM
yoneonn 1o e p pame cToffHocTTa ah+1 s KOATO NpejcTOn AG
A €p8aN OT Bpeme, PABEH HO MHTEPBGAOD MBKAY OTAS/HWTE N3mepBaHuUa.

Wanon3same OnpocTeHa apXUTEKTYpa Ha ANN | noKasaHg Ha dur.2.

xy ¥y ¥y Z z
:E>< ': £(¥4) :_ /E_“E'—’
x, Wiy Y, Y, W2y
u=2 Va2 w=l
dur.2

B Hen wMaMe ABQ BXOAHYM Bb3ena X1 n X2 s ABE CKPWUTW HUBAO Y1IM Y2M CbOTBETHO ¥y U ¥y
W CaMO eaMH U3X04 Z ¥ CPOTBBTHO 2z . ?

Ha gsata sxojq noAaBaMe nwpsuTe CTOHHOCTM HO BeanuaHata a . Taxa
a
1 ——’-X1 ] 02 — XZ . 30 Ac ce 3anoune MHPBUAT NpaB X04 NO CXEMATa U AG Ce HQ-

Y
MepsaT Y4 u v, no GopuymuTe (1), e HeolixopuMo A 3Haew LU C1=1,2), (J=1,2).
? 1 ‘
Hue npocTo npucBOABOME HQ TE3W TErAQ NPOM3BOAHW CTOMHOCTYW OT uurepeunu{}O,S 4 0,5].
3a 40 NPOABAKY NPABMST X04, TPAGBA AQ CE@ ONPBAGAAT W OOPASBALUTE HyHHHUM 167, ).

B ofumua cayuadl Tesu fynxuyum TPAGBA A0 0bAQT : 1.HeAuHelHn, 2.MOHOTOHHKM, 3.cToHHOCTY-
Te UM AQ CO 8 WHTepsana fo + 1]’, 30 AQ W3NbAHABAT. 00PA3BALOTO cv AelicTsve. Ge3 aa
NPeun3npamMe, HEH CNOMEHEM, 48 HAl-uecTo 30 TAKUBA QyHKUMW C& u3noasyear

2

vy o= (1 - exp ( -Y3) )..1 (5)

30 aHTMBMpOHETO 4 QHAAOrUYHO C8 AQBAT NPOU3BOAHM CTOMHOCTW HA Teraara w2 , @ 30
00PA3BAHE B U3X0AD CE W3NON3BA CHUATU DyHKuMA !

68

g e el

-
z = (1 —exp'{ -2 ) ) (6)

MloAyueHoTO HO W3X0AG 7 CPUBHABAME C TpeTtara cToiHocT ag OT nope guua-
Ta, KoTo #3non3same fopwyaa (2). Tuka

2
E(‘p=1.) = (8.3 - Z(p=1) ) (7)

Mpw nbpeus obpareH XoA wanonasame fopmynata (3) 30 onpesenske Ha HOBHTE
cTofiocTw W24 W1g 5 . CTOPTUPQHETO HQ BTODUA PGB XOA 3ANOYST C NOAOBAHBTO Ha
Ay Xy " oa 5 —Xz C TOKY 4O NOAyYeHuTE TerAd ONPEAG/IAME HOBATA PO3AMKA E(p=2)

i
W XO40BETE Ce PEAYBAT HANPEA W HO3GA A0 MBAHOTO U3NOA3BAHE HA AGHHUTE OT HOWATQ NOPe-
AMUQ. C TOBG NUPBHAT UMKDA @ 3aBhPUEH n = 1.TOMGBA KPAHHOTO, NONYYEHO HO U3X0A

Yucno z(p=h+1;) npUeMaMe 30 NPOrHo3vpeHaTa, Bce Ooue Hen3mepeHa CTOMHOCT  Byp4q

OT HOWOTG NOpeAMud. 3a A Obde, 00aYe, UINBAHEHO TOBA C ADCTATBUHA BEPOATHOCT, LUHBABT
TpadBa A0 CE NOBTOPM MHOMOKPATHO, YECTO A0 10 -20 xunagu nvTy. TIpn NOBTOPEHVATO YTOM-
HABQHETO HA TErnOTA NPOAbANGBA, O PA3NMKMTE E,_ ., KBAETO T -» oo, HOHBEPIUPAT HDM
AOCTATHYHO MAAHA CTOWHOCT.

4, N3NeHsHUA HA MOAEna

KaKTO cnOMeHaxwe, CNEUNaMCTUTE, PasoTewn no TO3U MoAeN, ChUo NOCTENBHHO No-
BUUABAT CBOATO "HMBO Ha odyusHocT". Te BCE NO-NIOAX0AALO noAGMPaT NbPBOHAYAMHWTE CTOR-
HOCTW Ha ‘111,3 ) WZj,k WHa 9, . 30 A0 ce nocTHrHe no-0vp30 KOHBEPTreHTHOCT HA
pe3yATeTMTE. B CAeABQUMA €TGN Te NOCTENsHHO 3anouat Ad MOAWDULMPAT ¥ YCHOKHABAT W
CaMaTa APOTrPaMa, OTPA3ABAULA OCHOBHATG GPXWTEKTYRA. Bb3MOMHU CO FOAAMO KOAMUECTBO BA-
PHOUMM : W3MEHeHWe Ha OpOR HQ HEBPOHWTE BLE BCAKO BAHO 0T NPOCTPAHCTBATA, BhBEKAQHETO
HO AOMbAHWTENHA CHPUTM HMBA, NpeHeOpersaHe Ha Hakow OT Ternata. BeuuKW Te3u npouesypu
TPYAHO MOTQGT AQ C8 NPBANMUAT NPBABIPUTENHO. Mlopaav TOBQ ¥ noOpoAv Gbp30ASHCTBUETO HA
CHBPBMBHHUTE MOUMHU € NPenopbuuTento Ad ce #3Npo0BAT HAKOAKO GPXUTEKTYPU 3G AGAEHQ 30-
A04a U AQ ce noadepe HaR-cnoayuausara ot TAX.

5. NDGHTUMECKO NPUOMEHNs
E63 NO-HATOTHK AQ BHWKBOME B MATEMATWYBCKWTE AETOWAM HO CUCTEMATA,

HEBKO cé CMpeM HQ NPAKTHYBCKOTC W U3non3BakHe.
ANN HW NpejOCcTaBA BH3MOMHOCT 30 NPOFHO3UPAHE , 3G AOCTATHYHO TOUHO

NPECMATOHE HA @AHQ cheAsaua CTOMHOCT HO MAKOKBQ BEAWUMHA Bb3 OCHOBA HQ peauua 0T npeau

- 6y



“3MepeHn Helitu CTOMHOCTM. W Hena MOAYEPTEM : NPU TOBO HE Ce THPCAT U HE CE U3ACHA~
BAT HOHKDETHWTE 3GKOHW, NO HOMTO MPOTWYG NPOUECHT. He OUXQ MOrAM A0 ce 0B0CHOBGRAT
Teopuu. HO BCUUKU HOHKPBTHU AGTQWAW HQ B3OMMHM BPBL3KW MEKAY 0TAeMHuTE CTolHOCTU Ha
PEAMYATO Ce AONUBAT W OTPA3ABAT BHPXY NPECMATGHWTE Ternd. CABA HAKOAKO XWUASAW nrepa-
UWU NDEACKA3YEeMOCTTA B NOBEYETO CAYuOM HagmuHasa 90 . .

AWN N03BOAABO UACHABAHE HA HeAMHEMHU KOPENOYWOHHK BPDIKW MEWAY B3QWUMHO
30BUCUMA BEAMYMHU. JOCTATBUHO € HO OTABAHWTE BXOAOBE A0 CE NOAGBOT E€AHOBDEMEHHO W3-
MEPEHH CTOHHOCTW HQ OTABAHUTE BEAMUMHK. TOMHO NPECKETHATMTE Terna Wy AGBAT TOrasaq w
THPCEHUTE KOPENOUMOHHU BPDL3KY,

TIPOKTUYECKOTO NPOrHO3MPOHE HO 6u3aTa Ha ANN gayg o floKasano pobpe ceoaTa
BUCOKU HoAeMHOCT. Haa 100 Homnawwu camo 8 CAl paspadoTsat cofTyepsy w XAPAYBPHU npo-
AYKTA CREUNQNHO 30 NPUAGrOHE HA TO3M MBTOA NDW PA3AMMKA YCAOBMA. A DEHTAGWAHOCTTG OT
TAXHOTO W3NOA3BAHE HAAXBBPAA W HA-CMEAWTE OUYAHBOHMS.

ETo HAKOW OT NpumepuTe, KOUTO CE& UMTMDAT HOUMPOKO B noAKpena Ha ToBad:

MeTPOSHATA KOMNOHUA NTTN CHEMICATS @ A0BMEMAQ o1 80 % Ha 94 % npeacKa-
3YEMOCTTA HQ MPOMEHUTE B UEHUTE HQ NPOAYKTWTE CH. THPrOBCKUTE KOHCYATOUWM WG @MpMaTa
NTAMTTIVAN OCHOBABOWM CE HO U3NOA3BUHETO HO ANN , CO AOHECAM Ha4 15 wuavoHa go-
fape wmcTa nevanda. Npw NpoAaKGMTe HO GIPOTO 3Q HEABMMAMM WMOTM RICHARD BORST & 30-
PEruCTPUPOND 6 % YBEAUYEHWE HO AOXOAMTE CW CNBA BHEGKAGHBTO HO ANN - MPOr OHO3UPaAHE.
TOUHOCTTA HO NPEACKA3AHUATA HA NOOEAUTEANTE NPU CHCTE3AHMA HA XVNOAPYMUTE CE & yBeAU-
uuna ¢ 29 % . ChAbT HO oGiguHaTa MOHTroMepy 8 wata MeHCUABOHUS e A3N0A3BAA ANN 30
onpeAensHe Ha onTumankua Gpoll cvAeGHU 3acesaTenn 30 BCOKU ChgeleH npouec, KATO Npw
TOBG Oli@ 3@ NbPBATA TOAUHA CQ PEa/U3uPaHN MHOHOMMW HOA 70 xunsgu gonapa. onemuts
6OAHWUMA W3M0A3YBAT ANN 3Q NPOTHO3UPGHE HA GOAGCTHATE CAYYGM W 3a CHOTBETHO npepas-
fpeAENEHME HO NEPCOHAAQ W KOHCYMTUBHWTE MOTEPMOAM, KOBTO HOCM MOAMUHO CHHPAWNEHWe HQ
PA3XOAMTE OT NOAOBUH MMAMOH 40/0pQ.

OM3ULUTE, HOWTO BMHOrM NHPBKM €A W3NOA3YBAAN MOTEMOTUUHUTE, HKOMNITHPHUTE W
NDOTPOMHATE BH3MOKHOCTH HA BCEKM HOB METOA, KOTO Y& /M AOCHODO He AOOUEHABAXA Bb3MOKHOC-
TATE HO  ANN . MoKe OM NpUUMHOTO € WMEHHO B HWEAGHUETO UM A0 YCTQHOBAT UMCTMS fusnuec~
H¥ 30KOH BB BCEXW Mpouec. Ho TOUHO B TA3W CUCTEMO BPL3KUTE HE Ce QHAAM3UPAT NOOTA8JHO,
T8 NPOCTO CE W3YUCAABAT. A TOBO WM3UCKBA W3MBHEHWE W HO NOAXOAD.

NMeTeopono3uTe nvpBM NPEKPOUMXA APArQ HO BLTPEWHUTE KONBGOHMS U npeoTHpUxa
TE3U B3MONHOCTY 3@ NPOrHO3UPAHE HO BPEMBTO. Te Ce W3HeHAAAXU OT TOYHOCTTA HA NPeACKA-
30HMTE NO TO3W HQuMH CPEAHW CTOMHOCTW HQ BanewuTe, TeMnepaTypute, 3QCYUABAHUATA,
rpMoTeBAYRMTE Oypu. Ha OUr.3 ca CHNOCTOBBHM BEPOATHOCTM 30 OCHUBCTBABAHE BEPTUKAANGH
Bb3AYUEH NOTOK, NPEACKA3AHA 30 HFHOAKD AHW HaMPeA, Ypes ANNW NOCPBACTBOM CTOHAGPTEH
a8TOperpecused Metoa AR . Jodpe ce 300619380 3HAUMTEHOTO NPEAMYNECTBO MpH u3nonsy-
8OHe HO ANN , 0c00eHO 3@ NO-AbArOCDOMHW NPOrHO3M.
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Xeneofuanunte Acaoxa GAECTAWLO NOTBBPABHC GAM3KO NPOFHO3MPAHE HG CAbHYEBA-
TQ QHTUBHOCT. MOGrHATOAO3UTE ONPEABAMXQ BEPOATHOCTUTE 30 U3MEHBHWATQ HO 36MHOTO MAMHWT-
HO none. .

MoAepHUTE TEXHOAOIWU NOEXA N0 CHUUA NbT. #I3N0A3YBAHETO o ANN AaAe MHOrO-
UulpoBr WHOHOMUA NDW ONPEJAENAH8 KOYSCTBOTO HA XAPTUATA, NYHHATUHWTE B NPEHANPErHATWA

nAUTe NP ABrOBUTE 3ABAPKA.

Goron, 1y Ocodego #oneum Bb3MOKHOCTY npesocTas® ANN 30 onpeApensHe HQ CTDPOHHW aT-
DOKTOPU HO XUOTWMHM pa3npegencHus. Mo TO3N MBTOA AGCHO CE OTAGAAT XQOTUUHO paanpese-
NBHNTE CTOMHOCTM HO (U3WUECKN BEANUMHK OT HACAOMEHWTE BLPXY TAX WYMOBM NPOUECH .

Pa3bupa ce, BCUUKM TE3W Pa3palOTKY W3NCKBAT 3HOYMTENHO MAWWHHO BPEME 3
npecuaToHe. HanocneAbK Ceé OKA3Q, Ye TOBO BPBME MOME AQ Ce CbKpATW Ha ABA - TpU nops-
ABHA NPY CNELMAAN3UPAHU, MYATHNPOLECOPHW HOMNKTPA, B KOMTO BCEKU EAWH MMKpONpouecop
£ 0co0o0eH KATO OTAeAEH HEBPOM. TOKMBO HOMPKTPX Beye Ce NPBANGraT W U3NOA3YBAT HAWW-
poko. Ho naW-ronam nporpec npe3 muHanata 1991 roAvHa 0TGEAA30XQ NPEANGrAHWATE NPOrpaM-
HA NPOAYKT! 30 U3NOA3YBAHE HO NANCOMAAHU HOMNMTDA W DAGOTHM CTGHUWA DM NPOTHO3MDOHE p
no METoAQ Hu AWN,dipmaTa CATLTFORNTA SOIRNTTFIC SOFTWARE npeanara nnorpama 30 o6-
padoTia Ha 8000 NPOMEH/AWBK C BH3MOKHOCTM 3Q n3nonzysaxe Ha 8000 Bv3su BB BCAKO HUBO.
MpofinytuTe BH3MOKHOCTW HQA TA3W NPOrpaMO NO3BOAABAT A0OPE AQ CE CAeav 3a uonaeprgpuHe-
TO HO THPCEHUTE NAPAMETPH. NpeAnara ce 9 eKCRepTHW CHCTEMM 3G ONTHUMU3NPAHE HA Opos Ha
COMUTE CKPATKU HMBQ W B3N B CHOTBETCTBME C HAGPGHUTE RO 30A04aTA AGHHWA. A TOBQ OT
CBOA CTPOHA BejHara 0e M3MoA3yBGHO 30 nojo6pAsaHe HQ cnocoBHocTUTE Ha pafoTute oT

OKONEHNE.
focheAno Bewyko ToBG NOKA3BA, Y€ @ CH3AAAEHO W Beue A006p8 PA3PAGOTEHA eAHA MOWH
METOAMKO 30 MPOrHO3MPAHe, 30 U3ACHABGHE B3AUMHAO CBLP3AHOCT HO HODEAUPAHM Bennumng,
30 OCTPOHABAHE WAM NQTUCHGHE HA WYMOBWM BAMAHMA NPWU W3MEPBEHAA. A TOBG Ca BCE AeliCTauA
0T NbPBOCTENEHHO BAKHOCT HE COMO 30 HOYYHW W3CNEABAHWUA, HO W 30 HENOCPEACTBEHATA
NPAKTUKO HO KWBOTA.
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ATPOCKOMIOM MYHE NOCAEACTRUA OT FAOGAMMO 3ATONAAHE HA HAWIATA
MOPAAM AHTPOMOMEHHY NPUMLHI

un.Kop.npoi. A-p CT.MNakues, Ou3. %-ter npu CY

ynog

Ha npeanuhng cuMnoauyn "Ou3uKa-CeNCHOCTONAHCKO NPOM3BOACTBO" B 0G30pEH
JOKNAA HYE DA3rACAGXHE Bb3MOWHUTE QrpOEKOAOMMYHW NOCABACTBUAR OT BHE3ANHW TA0GAHM
npoMeith HQ METEOPOAOTUYHNTE YCAOBUA, NDUYUHEHN OT EBEHTYONEH AADEH HOHAAMKT (AApEHQ
3uMa). 30 KPATKO BPEME OT 3 rUAMHM NOAWTUYECHUAT "KAMMOT" HQ NAGHETATA CE RPOMEHH
AOTOAHOBQ, Y8 Cera W3rnexjq HeBepOSTHO CUEHOPWAT “"sipeHa 3wmo" Ao ce peamsupa. 3a-
84HO C TOBQ W WHTEPECHT KbM TO3W HAyyeH npoGnem yracka. C Tosa ofaye ONACHOCTTA OT
FNoGANHY NPOMEHU B QTMOCHEPHWTE YCAOBMA HU NNGHETATA, O OT TGM W HG HMBOTG BBPXY
HEA He 0TNOAHG, 30WOTO OCT@BAT AQ AeMCTBYBAT ¢ HOPACTBAWA 30Cera cwuaa Apyry fakTopu
OT M3KycTseH (QHTPONOreHEH) XAPOKTEP. TAXHATA CHYHOCT & CHHTE3MPAHA B MOHATUETO
"NAPHIKOS EOEKT" u nocneacTsuaTa OT Hero, HQ Teaw NpoGAEMM & NOCBETEH HUCTOSWMAT ofiznn

1. [nofanHoTo 3aTONAsHE HA KAMMOTO HO NAQHBTATO KATO CABACTBME

OCHOBHG XAPAKTEPUCTUHA HO OUGKBAHWTE ( ¥ BEYE HACTLABAUM ) GABHW  rAO0AAHW
NPOMEHN HO KAMMATQ HO 3eMATA € CA000AHOTO 3aTonAsHe. To OT CBOA CTPGHA € CABACTBUE
OT ADPYTW NPOMEHW, HOMTO CTABAT B KAMMATMYHATO CUCTEMA, W B CHUOTO BPEME NPUYWHA 30
ABAGHWA U NPOUECH, YYBCTBUTEAHU KbM TEMNEPATYPHUTE M3MeHeHua. NpU TOBQ ACHA pakuua
MEKAY MOWUMHM W CABACTBUS HAMG NOPOAM HOAMYME HO OGPATHU BPH3KW 83aumoseficTems,
UMaUW CAOKHQ, HenuHeltHa npupoaa. Te ca npeAMeT HO WM3y4OoBGHE B CHBPBMEHHATA TeopHs
HO HAMMATQ C HOM-HOBM METOAN M NOAXOAM KOTO YMCABHO MOABAMPOHE W EKCNEPUMEHTUPAHE,
TEOPUA HQ HEAUHEHHM AMHOMMYHM CUCTEMM, TEOpWUA Ha KatacTpofiuTe u Ap. Teau npoGremu
CO U3/10KEHU NMOAPOGHO B nopeauua Hown ctatwn (2,3,4,5). Tyx we Aazem camo Hail-HeoGxo-
AMMUTE CBACHWS 30 BTOPATG YaCT HQ AOKNAAQ. '

1.1, CbuHOCT HQ NAPHUKOBUS EHEHT W HEroBOTO MOASAMPAHE

HaKowu ra30Be OT CBCTUBA HQ Bb3AYXA KaTO COp, CHy(MeTaW), N0, HoO  (napa),
03 (osou)' N AP., HOpEYEHn O6WO NAPHWUKOBK rO30B8, 304bPKAT UYOCT OT ABUACTATA AbArOBbA-
HOBA EHEepruA, NbLPBOHAYAAHO NOAYYEHA OT CABHUETO, W HE NO3BOARBAT CUAHO PAAMOLNAHHO
W3CTMBAHE HO 3emATa. [0 TOUKBB HQUMH TA NOAABPKA CPeAHa raoGanHa Temnepatypa +15°C,
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12CTO ~13°C, OHD TC3W FO30RE M HAMAWC, 30 ®AROTA B CUrOWHWTE My J0DMM TOBO € OT
'CUABANO 3Hauenne., C ADYrW AyMu, VCTVHEHU OPUHKENWA B KOCKOCG, OTHBAGTO WABO MMETO
10 BIEHT.

HuaycTonanHata enoxa (nocaearute 100-150 r.) HAPYwk eCTECTREHMS KOBrOBPAT
1Q TE3W 03088, CH3AQBANHM M3KYCTBEHM WITOUHMIM U KOHCYMATODM (QHTPONOFEHRHEH IOKTOD).
8y NoBeYe, CH3AQATHA CO HENO3HATW A0 TOTURG B NPUDOAGTE NAPHWKOBW Q308e KATO fneo-
14Te - BpPAr HOMED EAHO HU O30HQ.

PeanHoTo yBeamuerne Ha co? B QTMOCHEPATO CErQ B CPABHEHWE C AOMHAYCTPMAAHATU
3M0X0 € OKOMO 25 %. Cnoped MOTemaTuyecKute MOABAM OT TEOPUATQ HO KAMMATO OB3 OTUWTOHE
10 CBETOBHWS OKeaH (MogemTe ¢ "Gbp3a" DEOKUMA HO knmmormuﬂoru cUCTEMa) G TPAGSaR0 Ac
MO BEYE CPEAHO rnoGanHo 3atonase ¢ 1,5°C. Cnopep ACHHMITC, W3HECEHW HA BTOPATd CBETOB-
i KmsoTUYHO Yol teperuma (1990 r.), raoGOMHe 3ATOM/MHE HA NAGHETOTA AGHCTRATGANO Lia
1963 nocnegute 100-130 ry, Ho cawo ¢ 0,5°C ¥ TO HEDOBHOMENHO - HOH-GbO30 30TONAAHE €
wimpasano 1910-1940 r. v cneg 1920 r. AKo 8 MojeauTe ce 0TueTe U "GasHATA" peakums
10 CoeTosHMA OKEOR KOTO GKYMYATTOD HQ TOMAMKA W TEDMWUEH PEryaaTop OT raofaned Mayad,
"OPHOTO HECHOTBETCTBUE MEKJy TEODETWUUHOTO W DEOAHO 3UTORARHE 30 TO3W NENNUOA 3HAUUTE/HO
4aMansBea.

1.2. Bb3MOKHO ObAGUO AOGOAHO 3ATOMNAAHE HA KAMMGTA

pu HaMMuKe HO 30087EKMTEAHO CHrAQCUE MEXAY CNEUWOAMCTWTE OTHOCHO DOAATA HO
T0PHUKOBKA EJeHT 30 rnOGAAHOTO 30TONASHE B MMHANOTO, ABMOHCTPMDAHU HA CROMEHATQTA
{OH{EpeHumns, NpOGAEMDT 30 NO-HATATHWHOTO 3GTOMARHE NODAAW TO3W EyEKT CE CBENAQ Hali-
HONPEA A0 KOAMUECTBEHA NPOrHO3d 30 NPOW3BOACTBO HO NODHWKOBW TQ30BE B ('BETOBEH MaWAG
8 GAM3KUTE rOAMHM v noe3 21 BeK. Ho TOBG NPWMABA HO NPOGAEMT COUMAAHO-UKOHOMUUBCKN
ACNEKT W NPUGABA HOBW TPYAHOCTW W HEONPEAENEHOCTW HbM' TE3W CBBP3AHW C (M3VKO-MOTEMA-
TUMECKUA U METEOPOAOrMuUBH acnexT. Mopaav TOBO €O PG3PAGOTEHW YETUPW CLeHapyA.

CueHapuit A: Emmcuute Ha COZ' CH4, N,0  He Ce KOHTPOAMPAT. [OPUTE HOMOARBAT,Q
TPOMMYHUTE NPAKTWUYECKU WM3ue3B0T. MOHPEUNCKWAT NPOTOKOA 30 FPEOHUTE Ce CNa3Ba YACTUYHO.

Cuenapuii B:  CWAHO OrpaHUYEHWE HO ENUCHTE HA CO2 W HO M3CKYaHE Ha ropute,
IPEOHUTE CE& KOHTPOAMPAT CTPOrO.

CueHapuit C: MoemuHasaHe KbM "uicTv" eHeprulidu M3TOUHAUW MNE3 BTOPATA NOOBMHA
HO 27 BeK. [IpON3BOACTBOTO HA BPEOHW & CNPAHO, U EMUCUUTE HG METGH OT CEANCHOTO CTOnaH-
CTB0 CQ OrPAHUYEHW.

CueHapuii A: Cwvwo xato B "C", HO OWe NPE3 NHPBATA NONOBUHA HA 21 BEK rAQBHO 30
CHETH Ha PA3BUTUTE CTPAHW, AOKATO PO3BMBAUMTE Ce NPOABAKABAT AQ W3NOA3BAT TPOAMUMOHHW
BHEPrNAHN N3TOYHMUN,

CyeHapuuTe Ca pa3padoTeHu NPW TAKLB APUPACT HQ HACEenewveTo, ue Kvm 2190 r. To
Aa Gbae 10 Muauapaa. NIPeAnonara Ce A0 HPAOR HO HOWMA BEK TOAMWEH WKOHOMUUECKW DBCT OT
7 20 5% 30 pA3AMUHWTE CTPQHM, O CAeA TOBA 3a00BAHE.

Mon Tean NPeAno/OKEeHNA MATEMATWUECKUTE MOABAM NPEACKA3BAT CPEAHO rAo6afHo 3a-
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.y 3 0) l3ueHenvs 8 a00usuTe
TOMASHE , NOKO30HO HO wr.1. NpescTaseHy cg HOH-BEPOATHUTE OUBHKM. Hanpumep npu cue- ) 4
Hopus A Ta e 0,3°C/10 r,

’ Quaxsa ce TAXHOTO yBeAuueHWe B cerq no-xNOARUTE POTOHK HO £BDONQ U ApyruTe
fle 0TGENEMMM HOKPOA HA Tosu .
KOHTUHEHTU, OCBEH B WECTATA, HBABTO BAUKHOCTTE € PELAAA 0KTON. TaKo Hanpumep, o=
U pasgen, ue KOAKOTO W A0 CO BAKHU ) o
OWBNTE OT BUEMMK W OBEC B3 OMHAGHAMA vOraT 40 ce ysemdar or 9 go 12 *, QGpatHata
rN0GANHATE OUBHKM 30 QYAKBAHOTO . , n
4 . TEHAGHUMA We ce Ha0mAesa B fwHA Eapona. e HomaneaT A0GUBUTG OT nNueHwuua 8 CesepHa
30TONNSHE HQ HAMMQTO, Te He MOraT

AMEPUKQ NODOAM OYAHBAHOTO HOMOAEHWE HQ NOYBEHATA BAara, CouoTo ce oTHACH w 30 ijape-

AQ CAYKAT 30 B3VMAHE HO KOHKDETHM
y P BULATA - 20 16-25%, AQKE NpU NOAMBOHE. Dyassq Ce, 4Ye non raofianHoTo 3atonasHe ot 1°C

PEWEHNA, HANPUMEP OTHOCHO CEACKOTO

w

NETHUTE MYCOHHU BOAEGHW HAZ4 TEPUTODUATO K@ KuToH ne ce yBeavuar ¢ oxono 100 ww w Ao6n-
CTONGHCTO 30 OTABNHW, MAKAD W ro - oo
2 BATE HQ UODEBAUG, ODW3 ¥ KWTO Mg NOPACHAT ¢ OKoAO 107, YMQ NOAOGHU MOASAHM NDOFHOIM W
emn pallonn (KOHTUHEHTH), 3ayoTo ! )
¥ 30 ApYr¥ paifoHY OT 3eMHOTO HbAgo.
: CQ CpejHu 3G yanata nnaveta. Moge- r

MOOBEPHA HA TE3W NDOTHO3M MoK AQ CB HaNPaBY OUE CEra no MeTOAQ HQ QHOAOrUd-

MTe U cera ca 8 CuCTOAKKE AG npej- N
Te. «0ratT 40 Ce HOMEPAT 3EuejencHn DGﬁOHM, HOUTO CEera w4aT TOKUBA YCAOBMS,

CHORGT HepaBHOMEPHO no APOCTPAHCT ~

0 —— S . . . . . BOTO U BPEMETO 3QrPABAHE HA NAGHE - f KOKBUTO OuXQ HACTBNNAM 30 ADyru BCNEACTBMC HO NOPHUHOBUA ESEHT NO AGAEH CueHapuil,
1050 1900 1950 2000 2050 2100  TaTa. HanpuMep MMHMMGAHO 30TONASHE Hanpumep arpoK AMMaTUUHKTE YCNOBUA 8 HICNOKUR UEe 30NPUAYYAT HO CeramHuTe B Cesepna Ax-
rms, LoM TAKWMBA GKOAO3N CQ HOMEDEHM, AECHO MOTQT 40 Ce B3EMAT CHOTBETHW NEUEHWS 30
our. 1 e C6 Ha0nAaRa Hog MTpHTUKC W Ce- NPOMERW B CENCHOCTONQHCKATA NOANIVnd,
' BEPHATA 4aCT Ha CesepHus ATAGHTWK. . )
f0ABMTE 40BAT 1 HAKOW CESOHHM PO3MMuMs. B ToBa OTHOWEHYE 000ue uMa KAHBO 4a Ce Kenae. e orGenaiin 8 BGH"quHM? 1A TOSH PA3A8A, 46 ynonuiehueto #a (0, & oTHocena-
T We BOAY NPAKO A0 NO-TOnesiA AOUMBH Now DA3HA ApYr ycnosua. ToBa CE wwMa OT YOCTH
2. [100G/OTO 30TONAfKE KATO MDMYMHO 30 QrpOEKOAOFMYHA NpOMEHH NPeBUA B MOAEGNMTE 30 KOCBEHNMS (TEMNEPATYDEH) eJBKT, HO UMO 04e MHOrO MACTO 30 npe-
AKO OYGKBAHOTO 30TONAAHE HO KAUMATA Ce peamuaupa, To We CTaHe NpuuMHa 30 Apyrw Hh3npane.

NPOMENN OT FNOGOAHYA MOYAGH 1 PEruOHAAHN Pa3anunA, KOWTO OT CBOA CTPAHA WE ¥MAT CEPMO3HM 2.2. MBOTHOBBACTBO
COUMANHO~-MHOHOMUYECKI W ADYTW NOCAGACTBUS 30 YOBEYECTBOTO, Cpea Tsx nvpso MacTa 3aemar .

QrpOEHONOMUYHNTE, KOWTO WE PA3FASAGME HOKPATHO. i W TyK eJeRTsT e npaK u HocseH. (DOMAHOTQ HO TEWNGPATYPOTA BAMAE BBDXY TON-
‘ NHHMA 0QNQHC HO TAMOTO HQ KMBOTHOTO. KOrato T4 e 8 T.H. "30HO HQ HoMBOPT", HMBOTHOTO
, A nowacq 4oGpe. B npoTMBEH cAyualt HOCTBNBAT PeAvUa HEGATONNMATHA PEQKLUH, 0TPO3FBAMA
i Ce B KpafiHO CMETHQ HO PEMPOAYKTUBHUTE CROCOGHOCTH. OT ADYFa CTPGHQ HOCTBAMAMTE NDOME-
H
|

2.7. 3bDHO W 3€/8HYYHONPOM3BOACTBO

CMNHOTA 30BUCUMOCT HO 400MBUTE B CEACKOTO CTONGHCTBO OT EHEr0AHUTE eCTeCTBEHM
DAYKTYQUUM B KAVMOTUYHUTE YCAOBMA, KOUTO TOKA f06pe nosHasaMe, He OCTABAT HUKOKBO CbM-
HEHNB, Y€ BAHO CUCTEMATWYHO ABAFOTPOHHO U3MEHeMMe B Tean ycnosus lle 40BEAE 40 ChlO
TOHWBA NDOMBHM B TO3W OTDACHA HA CBETOBHOTO CTONGHCTRO, T6 le ce U3pa3sBAT B CAGAHUTE

HU B XDOHOTQ HO KWBOTHUTE (NCWWQ, 3bPHEHW XDOHM M 40.) CHIO 4E CE OTP3AT BBOXY TAX.
}AN0CTHATA OUEHKA € CAOMEH W OUE HepeueH nootjew.

+ )
; 9 3.
HAHOMKo efexTa: 1 2.3. Napaautu v GonecTw
: ‘ j AHE HO KAMMOTQ e NOBANAE OCOGSHO CWAHO BBPXY SPEAHMTE nace-
a) MsHeHeHUe Ha_BEreTOUMONHMS NEpUOA U Nepuoaa Ho y3pABaHe FrogankoTo 3aTonnske l
SOTONMET0 Ha XAGAHTe POOHM B BHCOANTD Fa0TPOTCHH BDHH eCTOCToEHD ue WWTPOUMA HO BPEAHV HOCGHOWM CNPAMO CErQUHATS, HC CE YBEAMYM OGBMBT HO NONYAQUUATE U ©

CHBCU TE3W NepMoAu. B HUCKWTE uupuin 0604e, KbAETO PEHGBAWA POAS 3Q TOBA WMAT BajE-
iTe, 0 HE TeMnenaTypaTtu, NNOrHA3WTE 30Cerd ca HBEAHO3HAYHM W HeCUryphu. Y0jen Ha aH-
FCKOTA KETeOPOAOrMUHG CAYKGQ NPOrHO3upa, ye NpuU 3aTONASHE, ALAKQUO CE HQ yABOABAHE
Ha C02 B aTwocTenato, B CesenHa EBpona e ce yAbmu 0/QronpuATHIAT 30 3eMeenve nepit- : ?

04, 0 8 CPEAM3EMHOMODUETO YCAOBUSTO Le ce BAOLIAT, NODAAM OYOKBAHMTE NO~TONAW W NO- f 30K AueHve
CYWEBU NPOAET W eceH, "

KpafiHa CMBTHO BPEAUTE OT TAX BBLPXY NOCEBUTE. CBHEOTO CE OTHACH W 40 NAPA3UTHTE NO Wi -
BOTHNTE M OCOOEHO A0 HAHOM WWDOKO PU3NDOCTPOHEHW W CEra, Q CbUO TOKQ A0 BAHW WM ZDYru
gonecTu no PACTEHUA U KUBOTHU,

T Kowme ile ce yseneur GDOAT HO NOKONGHWATO B eAMH CB30H, WE C8 PA3WHPST paliokuTe 30

Duaysanute NpoMeRn, oNUCAHW AOTYH, W3UCKBAT CH3A0BAHE HO CBETOBHA W HAWWO-

/ % HOAHW CTPATEruk W TAKTUKW 30 HOFUKAGHE HQ CEACKOTO CTONUHCTIO Kbl M3H6HHMMTQ ce ycno-

" BUA. CHUHOCTTA HQ TOBU NNWCNOCOGARGHE 43 3aBKen 0T ChASHOTO PU3BKWTUE HA TEeXHoMormaTe,
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THPCEHATO HO EAVH WM ADYr BWA NPOAYHYMA, UEHUTE W HOUMOHOAHWTE OCOGEHOCTM HA CTpa-
HAT®, HOUTO OT CSMO HE MOFQT A0 C@ NPEACHOMOT, O COMO AQ CB NPBANOAGraT. 308AHO C
TOBO, HO HWBO JepMM MAM CENCKOCTONOHCKY OBUMOCTW OT HAKOKLE BUA B JOAEHA CTPANHA #
Cera geue MOraT AG Ce B32MOT HOY4YHO OOOCHOBQHW MepKW 8 TOBQ OTHOWEeHWe u Tosa pelcTsu-
TEAHO C8 NPOBW B CTPAHW KOTO fnoHua, OuHAGHAWA, AHFAMA ¥ AD., HBLABTO VMO 30HO/HO
(no napanenuTe) PO3NPEABAEHUE HO TPCAMLWOHHM 3EBMEABACKM KYATYPU M Ce HOOM0AQBG Beue
W3MECTBOHE HE CEBEp OT CLOTBETHUTE 30HW, B KOWTO Te C& OTraexAar. Honpumep, PAHHO3pE-
el CAbHUOrnes B ARravs mowe A0 supee 300 HM no- HOCEBED NpU 1°C CPBAHOTOAMLHO 30TORAA-
we. lle ce W3MECTRQ HQ CEBED OTrAEKAGHETO M HQ UMTPOCOBWTE DACTEHWA, HQ MACAMHM, 10317
W AD., KOBTO 3G DbArapus, HOMAPOWA <€ B 6/AU30CT € TPUAWUMUMOHHW NPOU3BOAMTENM HO
HAKOW OT TAX, € OT 3HOueHve.

3aceryaTMTe HOKPATHO NPOGAEMM HOKTD B NBPBOTA, TAKQ M BBB BTOPATA YGCT HU
T034 0030 NPEACTABASBAT €AHO HOBO HEOOATHO NORE 30 W3CABA0BATBACKA AEWHOCT C roAsMo
CTONGHCKO W COLUWOAHO-UHOHOMWYECHO 3HOYEHME. HE 8 WIKAKYEHO B MUHGAOTO CHUECTBEHU KAu-
MOTHUHY NPOMEHM A0 CO OWAM FAOBHO NPWUMHG 3G MWrPOLMA HO OFPOMHM YOBEWKM MGCH, 0 C
TAX ¥ HO KYATYPU, KOHBUTO SBAGHWS © UMONO. TGHOBO HEMO eABA /M Ue CTOHe €era, HO
BYNPEHU TOBA, NPUUMHMTE W CABACTBUMATA TPAGBC A0 CE W3YUQBOT, 30 AG HE CE@ OKOXEM nOoA-
BAGCTHW HO TAX. JOKOAKOTO HA © W3BECTHO, T@ He CO Ole NPEAMET HQ BHUMOHWE OT CTPOHO HO
HOWHTE MeTeopONo3M, ArpoMeTeopon03n, ArpoHOMA, MOTEMATALWM W ADYFM CPOAHW CNEUUCAMCTA.
HoAfiBaME CE, Y& HOCTOAYMAT KPATBH 0030p ¥ NOCOMEHATA HAKPCA MTEPOTYPA tE CTUMYIMPAT
WHTEPECO KbM TE3W NPOGneMM HO OTMBORMA Cid4 20 BeH W wasanws 21 BeK.

JonvaneHne

lima owe eAHO BAWHO CABACTBWE OT TN0GAAHOTO 3UTONARHE HA KAUMATG, HOBTO vma
OTHOUEHWE KbM OCHOBHATG MM Tema. TOBG @ NOBWHGBOHE HO HWBOTO HO CBETOBHWA OKEAH (BCMy-
KW CBDPICHM MOPBTA ¥ OKEaHW)., TO We ce NPUUMHK OT TONEHBTO HA AEAOBBTE W YBEAVYOBAHE
NPUTOKQ HA BOAQ M OT TEMNEPATYPHO PA3WLMPEHNe WA BOAGTA. ficHO &, ue ABOTA MEXOHW3MO e
AeficTBQT eAHOBPEMEHHO. PEBOBAWO 3HOUEHME 30 GAM3KO ObAeue e uMa BTOPUAT, 3CHOTO MdP-
BUAT € C rO/iAMa MHEpUMA. MOABNHMTE W3UMCNEHMA NOKA3BAT, ue B HaW-HeGAaronpUATHMA CAY-
uall (cuexapuii'A), CPEAHGTG CKOPOCT MO NOKOYBOHE WO HMBOTO & 6 cM/10 ., TOKO Y HbM
2100 r. 70 we aocTurue 65 cv. Jfopi Kow 2030 r. emncuATO KO NOPHWKOBWK. rU30se A0 ce
"30Mpa2n” HC TOBQ HWBO, NOKQUBGHETC UG MPOABANM CHC ChHUATO CHOPOCT, NOPOAW MHEPUMATA
HO nupBus faKTOp. He e TPYAHO AC Ce NPeABWART TOTGAHUTE NOCAEACTBWA OT cBETOBEH "noTon"

g

30 kpofiGperHnTe rPOAOBE W palioHu, B YQCTHOCT CEACKOCTORAHCHKTE. VNG HOAERANW ACHEIL, U
B RLHGACTC LOAOORE Sty (0 Ce Cayutam, TOKO ve 8 GbAene HE CO HEBbLIMORHM, Ule noco-
UMl COMO, U OHC BCWUKK CErowHy AeADBe €8 CTONAT, HUBOTO we ce nokauw cvc 70 M. Ho He
CaMO HnBOTC HG CBETOBHMA OKEQH We ce NoKaun. We ROCTWiM NPOMAHO U B COru ChuecTsyBOUN-
TE OHEOHCKW TEYeHMA C AGNEKC OTWBOKM O0PQTHM NOCABACTBMA 30 HAWMOTQ HO CYWwatTa # Guono-
FHYHOTG OHTMBHOCT HO OKEGHT B HOHKPETHW PEruoNA, HQ {OHA HQ OO0WOTO rA0GANHO 3QTONARAHE.
ToBa € oe eAuH rNo0aNEM KOMNAGKCEH NPOGAEM HA ChBNEMEHHATQ HAYKA, KOWTO 3acayxasa
UHWAMOHKE,
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W3CAEABAHE HA EOEKTA 0T NPOTUBOrPAAOBATA 3AUMTA HA MEM
TPAMAZA C NOMONTA HA OUBMHO-CTATUCTUMECKM METOA*/

CT.H.C, H.§.H. .Cameoros, HUMX - BAH

AKTUBHW Bb3AEHCTRMA BBPXY TPOAOBM npoyeck (B onepaTMBeH NAGH NO3HATW KATO
"Gop6a C rpadyukute" uau "npoTMBOrpOAOBO 3aUMTA") Ce NPOBEKAAT B 15 CTPAHM, KbAETO
FPOAYWKUTE HOHOCAT 3HOUATBAHN WETU HG CEACHOTO CTONOHCTBO. PadoTHaTa fiM3MuecKa xuno-
Tesa 1 HellHOTO u3nbiHEHWe Npu TO3W BWA Bb3AEHCTBMA HOKPAGTKO CE CHCTOW B CAEAHOTO.Ypes
BHOPBOHE HO W3KYCTBEHA NeA000DA3YBAUWM #4PQ B 30HATQ HO OOPA3YBUHE M HOPACTBOHE HO
rpajOBY 3bDHG B OOAGKA Ce NPEAN3BUKBA KOHKYPEHUWA C SCTECTBEHUTE AADO CNPAMO B3OUMO-
AGCTBUETO C NPEOXNGABHOTO BOAHO ChAbpKaOHWE B 06naKa. B pesyntaT  Ha ToBG Ce OyaK-
BQ 00pO3YyBAHE HO NO-rOAAM Gpol rpaAOBM 3bPHA, HO C NO-MGAKU PA3MEPH, KOMTO NpU M3BA-
NABOHBTO CE CTONABAT WAM CTUFOT 40 GE30NACHW PA3MEPU W KOHUEHTPAUMM. AVHAMMKATG W
MUKPOJM3MKATA HO NPOUECUTE B MOUHWUTE HOHBEKTWBHW 0GAQUW MMQ CAOMEH XOPAKTEp U 3aTOBQ
COMGTO METOAMKQ 30 Bb3pelicTeMe (y HOC ¢ NOMOWTA HA PAAGOW M DOKETHW CUCTEMM 30 BHACH-
HE HO PBOrEHT) 8 W3rpaAeHa BBPXY JU3NKOCTATACTUYECKU NPUHLMNAL TPUAGFAT C8 PA3IMUHK
NOAXO/k 30 OLBHKA Ha fM3uueckyu efiekT o7 sv3selicTenero, NPEAVMHO NO USMEHEHUETO Ha of-
NUYHUATE XOPAKTEPUCTHKW W BOnexuTe. TOBO € eAHQ TPYAHG 304Qua, KOATO M3ucKsa Aodpe op-
TQHW3MPAHW, HOCUTEHU C ANAPATYPQ U NPOABAKUTENHW NOAEBM EHCNEPUMEHTW. 30 HYWAUTE Ha
MPAKTWKATO, KAKTO € CAYYOAT B HOWAT@ CTPAHQ, CE THvpcv OTrOBOP M HQ BHAPOCA 30 Kpalhua
efieKT OTHOCHO W3MEHEHWEeTO Ha UEeTHTe.

B tasu padota, JOKNQABGHA HO CAMNO3UYMO, € U3C/EABGHA NPUIOKUMOCTTA «a {u-
3WHO~CTATUCTUYECKM NOAXOA 30 OLUBHKA HO efieKTO OT ONEpaTWBHATE NPOTWBOrpOA0BA 30uMTa
HQ OTAGNEH NOMMrOH 30 dop6a ¢ rpagyukute (MBM). MpARUANMTE W CHUHOCTTG HO TAKBE NOA-
X0A, NPUAOMEH KATO METOA 30 OUEHKE Ha efdeKT u UHOHOMMYBCKO efeKTUBHOCT OT HPOTHBOrpa-
AOBOTQ 30UMTA, CO W3JOMEHW B NPBAMWHM HOWW pACOTU. B TAX CO W3BEAEHM 3ABACUMOCTW MEMAY
TEPMOAMHOMUUHU NoKa3aTenm Ha atMmocfiepHata HeycToluueocT, 06YCAABAWG PA3BUTWETO HA OG-
JOBKM NpOUBCH, W NOKA3ATAAM HO WETUTE OT rPpascouTUA. TEpPMOAUHOMUYHATE NOKA3aTesn morat
A0 GbAQT: NOAOKUTEAHATG EHBPriA W HeYCTOMUMBOCT, CKOPOCTTO Hg Bb3XOASUMS NOTOK B 0f-

N0KQ, PO3AMKA B TEMNEPATYPUTE HO CHCTOAHUE M HA CTPATUGMHAUWA 0T PA3AUYHM M3GOPHU HU-

x/
CvHpoTeHQ aAGNTOUMA NO AOKAQA, M3HeceH Ha IY HouuoHOAEH CHMNO3MYM C MEKAyHa-

POAHO yyacTue "OM3UKA-CEACHOCTONAHCKO npou3soAcTeo", Hoemepu 1991 r.-Coifins

=~
2

S Yy

B0 Bh3 BUCOUNHI, UCPTUHUAHW TPOAWBHTA HA NOCOKATU W CHKOPOCTTA HA 8ATHPG W Ap. Mo
ACGHHK OT QENOAOTVYHOTO NDAAUMOCONAMPAHL B COfMﬂ A 0T CUHONTUYHA CTQHUWA B WU3CACABAHWA
DOVH)H 30 BUCOYWMHATA, HOASCGHETO, TOMNENaTYRaTad, BAQKHOCTTA HA Bb3AYXQ ¥ 8ATHDG C NO-
HOUTU HO NOAYEMAMDWUGH MOAGA HO OTHMOCTEPHOTG KOHBEKUWS W NPECMATORWA Ha PC ce nony -
4asaT 43 BMAQ TOKWBO XOPGKTEPUCTWKW. B NOKA3aTEMTE HO FPAJOGMTAATA €A BHANYEBHW OW -
TUTE OT rPOA NOCEBHW NAOWM, NDOUEHT HA NOPAMEHWE W NPUBEAEHUTE OWTU naoum Kom 100 %
nopaKkerne 30 AeH C rpajobutme. MOCABARMAT NOKA3ATEN UMO HU3UYECKU U UKOHOMUUEBCHW CMA-
CbA, 3CQUOTO GKO CO M3BECTHW CTPYHTYPUTO HA KYATYPWTE W CTOWHOCTTO HA NPOAYKUMATO, MO-
®e A0 C& NDECWATA CNACEHATA NPOAYKLMA.
C nOMOWTQ HU CTHNHOB PEFPECUBEH UHOAM3 €O W3BEABHA HENWHEWMHW 3QBMCUMOCTY
MEKAY 4 TEPMOAMHOMVYHU XOPGKTEPUCTMHA W ABATO OCHOBHU NOKA3ATEA HO WeTWTe. BaaaTa
AOHHW €O 0T 120 cayyan (AHM G TFPOAYWKM W WeTH) 0T 12-roAMueH nepuoi 0e3 eb3AelicTeus
Ho TepuTopuaTa Ha NBT Gupaapekyn repad (Bpauaxcko). MNo-HATaTHH e paapadoTena nojodka
WHJOD MAUUs 30 CXOAHMA NO MECTONONOKEHWE W CTPYHTYPQ HO 3auMTaBOHWUTE KyaTypw MBI Mpa-
MOAG ¥ € HONDOBEH ONMT 30 OUBHKQ HQ OTHOCWUTENeH efieKT OT 30LWTATQ Ha NOAMroHG B [pa -
MOAQ.
EAMH OT HEAOCTGTBUMTE HQ HM3MKO-CTQTUCTUUBCKWUA NOAXOA We CB8 NpoAsH, GKO
Ce AONYCHE TBLPABHWETO, Ue NPKU BCEKW jJeH C ONPEABRNEHO IpaA0ONACHOCT HA pa3BuAuTe ce
06AQUM NOCPEACTBOM PAAQPHUTE KPUTEPWM W NPOBEABHO Bb3elicTBue, GUXQ CE OUQKBAM WETW
BbPXY HyATypute. MbpBO, POAGPHUTE KPUTEPWA 30 rPUAOONACHOCT WMAT BEPOATHOCTEH XUPOK-
TEp W WMAT 00AQCT HO NPE3ACTHABAHE C HErPOAOONACHATA CHBKYNHOCT OT cayuav (ofnoun) A0
10 §. BTopo, uMa caydau (AWM C Bb3geficTauR), ¢ T.HGP. "npofuaaxTuuHu" Bb3AeicTand, KO-
WTO NO BPEMETPREHE CQ A0 5-6 MWHYTW ¥ 3UCABOHETO C PEraHT & NPOBEABHO EAHOHPATHO ¢ 3-6
paKeTu. YacT OT TE3M CAYYQW CE NPUNOKpUBAT C mbpeuTe. TpeTo, TOBA Ca AHWTe C ofnauw,
PN KOUTO 0GPAGOTKATG € 3aNOYHANG NPEABAPUTEAHO W3BBH rPAHMUATA HQ 3UYATABAOHATA Tepu-
TOPUA W Cnej TOBQ HE CQ HOBAM3AAM B Hed. pU BCMUKW TE3W CAYYQM C rONAMQ BEPOATHOCT HE
fvXMe OUOHBQAM FPAAYUKW W WeTW. Te ca NOANOMEHW HO (M3WYECHO EHCNBPTHA oueﬁﬂu 0T one-
POTUBHUTE CMIELMANNCTU HO NOAMIOHG. TOKG 30 OUGHKG HO OUGKBOHUTE OMTW MACWM s W npu-
seeru Kom 100 % weta 9d¥ (aKo He 6sXa NPOBEKAGHKM Bb3pENCTBUA) OT BCHuKMTe 195 Bb3-
JelficTBuA €O noANOKEHM 159 AWM € NPOTWBOrPAAOBHM ONEPauWM.
Tvll KaTO M3CNeiBAHETO HQ efieTa OT NpOTUBOrpGAOBATA 30UWTA CE NPasW 3d
6 pamaaa, WMATO MOCEBHA NAOW Ce pa3anyasa oT Taau Ha PBI BvpAapcku repax, oduo ce
BBBEXAGT ABQ BUAG KOPBKUMOHHM HOBHWUMEHTW: OTUMTOWM TO3WM PO3AUKE W OTUMTQUM NPOMEHUTE
B NOKPUTUETO C NOCEBW B HAYONOTO W KPOA HQ C30HO. C TexHWTe CTOWHOCTW, PA3/MYHN BCA-
KQ FOAWHT, CE KOPUrMpaT NPOrHO3MPHWTE (OYOKBAHWTE, GKO HAMaUE sb3jeficTaud) Gutv nao-.
M C NOMOWTG HQ OGACHEHUTE NO-TOPEe PErPECUOHHK 30BUCHMOCTH.
C/eA NDECMATOHE HQ OYAKBAWMTE OWTM naoww W peayuupaHute Kom 100 % wet
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NNOWK NOKO3aTEAMTE HQ efieKTa Ce HaMupaT NOCPEeACTBOM M3Pa3nTe:

A A
As¥ = g¥ _ ¥ n Sg* = Sg¥ - g%

A
ASg% /de ’

A
3
£y 7 AS /8 " €sa

Hvgeto s* uw s g% CU peanto GuTuTe naout, A ST u A3 4% - CNACEHUTE OT rpujo-
guTua naom, 0 Es v Esd UMQT CMUCHA HO OTHOCUTENSH efexT.

0T Tean BeAMuMHW, KOTC 3HOE CTPYHTYPATO HO OCHOBHUTE KYATYPY, -UBHUTE W
pa3X0AUTE 30 NPOTMBOrPRAGBA 3CQWUTE, MOKE AC CE WSUMCAM WKOHOMYECKATA efieHTUBHOCT,
KOBTO € APYrQ N0 CHYECTBO 3ajaua.

HanpeBeHo € CTATUCTUYECKO W3CABABAHE 30 MPUHQANERHOCT HBM EAHO W ChYQ
rexepanHa CHBKYMNHOCT WA ABETE M3BAAKM (¥ 1 - 083 Buv3selicTeus w B 2 - ¢ Bb3elicT-
8uA) 0T NPEAMKTOPUTE, KOUTO CG C Hali-ronemi Terna B NPOrHOCTUYHATA PErpecyoHHa
30BUCMMOCT. {lpoBepexn ca T.H. "Hynestt XunoTean" 3a. TA3U NPUHUAAEKHOCT B EAHO noc-
e40BATENHOCT, NPU KOBTO CO NPUAOKEHW HpuTepuuTe Ha lanupo - Yuar (30 HOPMAAHOCT
HO pasnpejenenusTa), Ha flesed (30 paBEHCTBO HO gucnepcuute), HO CTIADHT u Ha Mak-
YuTHM (30 pOBEHCTBO HA CpeAHWTE). Pe3y/TaTuTe NOKO38AT, Y8 HUBATA HQ 3HAUUMOCT CQ
p > 0,05, ¢ MOAHO w3KNyeHwe. KaTo uAAO CE NPueMd, Ye W3BAAKWTE OT OCHOBHWTS
npesvkTopu (6a308K ~ Ge3 Bb3AGHCTBUA ¥ OUEHBUHW - NPy By3AENCTBNS) B PErpEcHOHHATA
30BUCMMOCT €O eAHOPOAHM, ToBm 00e3neuaBd A0 FOAAMA CTeneH A0CTOBEPHOCTTA HA Kpalt-
HMTE PE3YATATW 30 U3CNEABOHVA NEPUOA OT FOAMHA NPW AMNCA HO BB3MOKHOCT 3a U3NOA3Y-
BOHO HO HE3GBWCHMA CHBKYNHOCT.

Kpaltwure pesyatatv ca oGolueHu no roAwHM v 30 nepuoad. NpeacTaseHn
co 8 Ta6auya 1. B Her c D u ﬁ Ca AHWTE C NPOBEAEHUTE U NOAMOMEHUTE HO OUBHKA
Bv3gelicTBAn, G* -AHWMTE C WETM OT rpaa, S =~ NOCEBHATA NAOL. Apyrute cumsoai
sxa noacHewu no-rope. NGpuoALT OT 9 roAWHW CE OTAMYGBT C W3BECTHQ BAPUAGMAHOCT HA
FPUAYUKATE NO YECTOTA M UHTEH3UBHOCT. OUBPTABAT CE KATO CMAHO rPQAOCUTHU rOAMHNTE
1972, 1975, 1977 v 1979. B TQKMBO roAvHM OTHOCUTEAHWMST EJEKT OT 3QUWTATA € NONOKM-
TENEH ¥ Ce U3meHa 0T 22 40 50 %, HO 3anA3eHWTE OT rpaA0SUTUA NAOWM €A OT NO-TOAAM
NOPAAYK, OTHOAKOTO MpW ymepeHute u chaborpasotutute rogud ( ¢ edieKT oT 45 a0 86 %).
0o 30 nepuoAa TOUHOCTTA HO OUBHKATG © No-rOAsMa v edieHTdT e 40% oTHOCHO GuTHTs
nnous u 42 % OTHOCHO PeAyUMpaHWTe KbM 100 % weTv naouW. B NOCAGAHWTE HOMOHKW HaO
TAGAMLATA CO CHROCTGBEHA NPOrHO3MPAHUTE U PEAAHWTE CTOMHOCTM HO NOCABAHMS noKasaten,
HOPMWAPQH KbM NOCEBHUTE RAOWM,

80

Ta6mya 1
MoKasaTen W Pe3ynTaTH OT OUBHKATA HA efieKTa oT npOTHBOrpaA0BaTa

3auTa
A A ) A

Foaw= D D 8% 8% 8% AB* Sa® Su* Ba* €y €pu Su*/5 S4v/5
Ha ®10¥ »10% %107 x10%F w103 x10™

Gpoii Spoit Spoit dka dka dka dka dka dka % bA % %
1972 32 24 11 G388 418 120 198 128 70 22 35 16,9 10,9
19732 25 20 10 &7 =7 30 12 7 & A% 47 2,6 1,4
1974 15 iz z 52 11 a1 10 a 7 79 &7 2,2 0,6
1975 Z& 30 3 208 115 93 Sé k3] 25% 45 4% e,9 4,9
1976 17 14 10 89 40 49 20 15 5 95 27 3,0 2,2
1977 15 13 ? 188 123 35 43 3z 10 22 23 5,0 3,8
1978 15 12 2 53 8 45 10 1 ? 84 86 1,2 0,1
1979 26 23 9 288 158 100 &7 33 34 3% S0 8,9 4,4
1980 14 11 4 131 27 104 38 11 27 79 70 9,1 1,5
OBWO 195 189 71 1557 938 619 4551 263 192 40 42 - -

Ha §ur.1 ca NpeACTABEHW HOPMUPOHATE FOAMLHA CTOWHOCTM HQ NOKA3ATEAA HO
weTuTe OT rpazytsy I/R (o6e3ueTeHuaTa KbM 30CTPOXOBATEAHATA CYMO WAM O%¢ loss-
to-risk ratio ). Te HOPE/MPAT MHOMO CUAHO C FOAMWHWTE CTOHHOCTKM Ha 54% /.8,
T KATO Bb3 OCHOBG HG peAyuMpaHuTe WiM 100 % WeTo njiou¥ W 3aCTPOXOBATENHUTE
CYMM C8 M3nAauaTt ofeaweTexnata. Tosa CE BUKAQ U OT KPMBM 3 W 2 Ha rpofukara. C
KPUBA 1 30 MAKCTPAUMA CO HOHECBHW NPOTHO3UPOHWTE C NOMOWTTA HA JU3UKO-CTATUCTHYBC-
Kua MeTos cTolflHocTi, AGABHYM B NPEANOCABAHATA KOAOHKA HQ TAGA. 1 30 ropwHuTe C
NPOTUBOrpajoBa 3QUKTA.

MonyyeHuTe PE3YATATH C NOMOWTO HA fU3MKO-CTATUCTUYECKW MBTOA 30
efieKTa OTHOCHO CNOCBHWTE OT IPaAOOMTMS naouu Ha MBI ca oT nopagvka 40 u 42 %
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ot ey

1952 1960 T 1980 &

dur.1

MHOFOroAMEH XOA HO NOKA3ATEAUTE HA WETW OT Fpadyiku: 1 - HE

nporHosMpaHuTe Sq% /S, GKO HAMOWE 304MTA3 2 - HQ PeanHuTe
L/R 3 3 - HO peanwuTe Sgx / 8

3a nepvoja 1972-1980 r. u ca 6AM3KW A0 TE3W, YCTGHOBEWA C NOMOUTA HO APYF CTQTUCTH-
UECHW MBTOA ¥ HOHTPOAHW TepuTopuM - 45 % 30 UAACTA CUCTEMA NOAUFOHM NO HOPMUPUHWTE
0083UeTEHNA 1,/R CNOPEA NPEAMUHO Hawe w3ciegsane. flo-400puTe BHL3MOXHOCTW TYK ca

A0 ce npocaesn efenTa B 0TAeAHMTE rOoAvHW. NO-HATATHK YPE3 OUEHKA HA 30UUTERMTE
NAOWA W C AGHHW 30 CTOWHOCTTA HO APOAYHUMATQ W pa3X0AUTE 30 NPOTWBOrpPGACBA 34UMTA
MOKE AT CE OUEHW WKOHOMMYBCKATQ BFBKTUBHOCT NO METOANHM, U3NOKBHW B CHLBMECTHU Hauy
paéoTi ¢ UKOHOMUCTH,

€2

CbBPENEHHI TERAEHUMA B PASBUTVETO HA NOAYNPOBOAHUKORMTE
ENATAKCHARN TEXHOAOT WY

Aou.P.fkumosa, ™m3.di~TeT npu CY

flocnesHuTe 25 rOAMHW HO HAWETO CTONETHE AOHECOXA WCTWHCKA PEBOANUMA 30
£1EH{TPOKMKATA, KOATO € OT OrPOMHO 3HAYEHWE 30 BCEKUZHEBHUA MMBOT. Ta3n PEBOANUMA
J0BBAG 10 EAVH WHOHOMMYECKM (IEHOMEH, CHCTORW Ce B YBEAMYABOHE HO CToiHocTHATA efiex-
TWBHOCT HQ EABKTPOHHWTE (IYHKUWA, HOETO €& ABAMM HO V3IKNWUMTENHWA NOAEM HO MNOAYNPO -
BOAHIKOBUTE TEXHOAOrWM. B HQYOAOTO HQ TO3W NeEpuo) UEHATA HA E4MH OTAENEH TDOH3UC -
TOp Ogwe OT NOPAABKO HO 5 W.jonapa. fHEC wmaue 15 MeradwuTOBIA VHTErpa/HA CXemu, 3a
KOUTO Ce OUOKBA A0 AOCTUMHAT NOAOGHA LieHa. APOCTMUHOTO HOMAANBOHE HA LEHATO 30 eAu-
HALO QYHKUMA & XOPQKTEPHO MMEHHO 30 EAEKTPOHHUTE U3IABAUR U KOHTPACTUPA PA3KO C ApYrw
ENEMEHTYU B MKOHOMUKATA.

BbNpOCHT, KOHTO CTOM Npes CBBP3AHUTE C NONYNPOBOAHWKOBATG PEBOAKUMS YUEHH

! NPOV3BOAUTENNU, € HO KOKBO DABHWWE M KOFG TO3W CTPEMMTENEH nporpec We oTcaadHe v
MOME GW OKOHUQTEAHO uie Chpe. V3NOA3YBOHETO HO CUAMUMIT 30 KOHBEHUWMOHGAHW CTPYKTYPY
NOKO3B0 YATUMATUBHW OrPARWYEHNA, TPBrHA C& KbM HEKOHBEHUWOHGAHA NOAXOAM, TOKMBA KO-
TO npesKapusaiio AeficTBie HG 6030 TYHEAMPOHE MEWAY SBKTPOHHMTE CBCTOSHURA B CBPBXPE-
WETbYHK CTPYKTYph. TOBA OW NO3BOAMAO NO-0bO30 NPEBKANUBAHE HA ENEKTDOHHUTE EABMEHTH,
KOUTO We MOraT AQ CE ONAKOBAT NO-NABTHO, MOKE GW AGKE B TPUMEPHW MATEWUW. fdeavMcT-
BATQ HO TOKWBQ CMCTEMA MOraT AG GbAQT U3NOA3YBAHW 30 Cb3AGBOHE HO W3HYCTBGH MATGRUAA.

ﬂOﬂgNGBﬂﬂeTG HO CBPbXPEUETYUHW CTPYKTYPW C pas3mepn 0T nopsabka Ha 10 A A0 Ha-
Konko 100 A OoT cuauuuil v Apyru nongnpoaonﬂwuoau MATEPUANK 30CErd SAMHCTBEHO CE OChUecT-
BABG YPE3 NPOUECH 30 ENUTGKCWGAHO / W3POCTBAHE C NPBUM3EH HOHTPOA, BH/NYUTEAHO Bb3WOM-
HOCT 30 NPOMAHA HA CHCTABA B PEWETHHEH NEPUOA OT HAKONKO A NOHE B €AHO MPOCTPOHCTBEHO
HONPABAGHWE. APYrUTe W3NCKBOHWA, NOCTOBEHW BBUE HbM CHIBCTBYBAWWTE ENUTAHCMAAHM METO-
AM, BHAKUBOT BL3MOKHOCTTQ 30 W3PACTBOHE HO CAOEBE C BWCOKA CTENER HA YMCTOTA (HuBoTO
Ha uymAMTez NPUMECK 8 HAKGAKO Pp b ), G TAKA CHUO 30 NPEAHUMEPEHO BLBEKAGHE HG NPUME-
CY 30 Cb3AQBAHE HA NOAYNPOBOAHWKOB MATEPMAA C NPOBOAUMOCT OT R-Tun, P-TuN Wau C NONy-

" ENUTAKCUAAHOTO W3PACTBAHE € NPOUBC 30 NONYYABAHE HG MOHOKPUCTANKK ChOEBE.

2) Mlog uykAu NpuMecy pa3GupamMe XMMUUYECHW eneMeHTW, pasanyhu o7 hopMynaTa Ha
OCHOBHOTO BEWECTBO.

3) Tosa CQ XAPQKTEPHW CLCTOAHKUA HA NOAYNPOBOAHWKOBUA MATEPWUAn, KOUTO Ce onpe-
JABNAT OT BUAQ ¥ CHOTHOWEHVETO HO NpUMEcHTe W Jefiektute.

83



n30/Mpauo noseAeumeB). CAHO BOKHO M3NCHBAHE & A0 CE NOCTWrHE W3PACTBAHE HO Hali-umpo-
KU Bb3MOKEH CNEKTbD OT NOAYNPOBOAHMKOBY MOTEPUANA, BHAWUMTENHO CNAGBW, NPEACTABAR -
BAWY HOMOMHOUMA OT YETMPW WAW NOBEYE XWMWUECKW 8NeMeHTW. BCUUKO ToBa TPAGBA AQ Obje
HONPABEHO WHOHOMWUHO, HOBTO BEPOSTHO 03HAUABAO 0OPAGOTBAHETO HA FONEMW MOBBLPXHOCTYU 30
8/MH NPOUEC HO W3DACTBOHE C MOAKYW 3aryGW HO CHBNOCTPYBQWM M3XOAKW MATEPWOAM, C BUCO-
HO CTEMeH HO KOHTPOJ, MOPAHTUPAWA eAHOPOAHOCT W Bb3NPOU3BOAMMOCT HO PE3YATATUTE. [py~
rd NPUUYMHO 30 HEOOXOAMMOCTTQ OT ENUTAHCUR € CBLP3AHA C NO-HUCKWUTE TEMNEpaTypu Ha u3-
pacteaxe, buHopHuTe cveaudenws oT Tuna ITI-Y w II-YI moraTt AG ce W3pAcTBAT BbB BMA4 HO
00BMHM KPUCTAMN OT CTONMAKK, KOUTO Ce HOpMMPAT Npu BucOMM TemnepaTypu (OKOAO W HaA
1000°C). Tosa Cb340BA YCAOBUA 30 NOBWIABAHE HA KOHUEHTPOUMATO KGKTO HQ COGCTBEHWTE
AEJBHTU, TOKQ W HO UYKAUTE NPUMECU. BUCOKWAT NAPEH HOTWCH HO KOMNOHEHTUTE YECTO npu-
UUHABA AONBAHUTEAHW npolnemu. Hanpumep HanArgHeTo Ha docdophuTe nopu oxono 35 aTMoc-
i/epu HaA cToneH GaP M3NCKBO CMEUMAAHW ycioBMA 30 KPUCTGAHO M3PACTBAHE B T.H. "GoGMa".
NofynpoBOAHMKOBUTE cnaasi (W3BECTHU Oue KOTO TBYPAW PU3TBOPA) HE C& TOMAT KOHFDYEHT-
HO, T.e. T8YPAQTO f030 HE @ B PUBHOBECME C TEUNATA CHC CHUMA CHCTAB. TOKA WM3POCTBO-~
HETO HO OOBMH# KDMCTQAM OT TPOWHW W YETBOPHY NOAYNPOBOAHMKOBW CHAGBW C8 OHA3BA NPOK-
TUYECKW HEeBb3MOKHO, C/BADBATENHO OTHOBO CE M3UCKRG ENWUTAHCMANHO W3PACTBOHE. TAKA Ce
nossy onpeAenduuaT HAKTop 8 PA3IBUTUETO HA CHBPEMEHHWUTE NOAYNPOBOAHWUKOBU TEXHOAOTUM.
floHacToAWEM CO W3BECTHW HAKOAKO OCHOBHW ENUTAHCWAAHW METOAQ, KOWTO Ce W3nos-
3yBQT 30 M3pPACTBGHE HO NOAYNPOBOAHMKOBW MOTEpUAAM: TeuroasHa enuTaKcusi, rasofiasmHa
BNUTAKCUSA ~ XNOPUAHO W XMADWAHO, MONEKYNAPHO-NBYEBA ENUTOKCUA, MBTOACPM GHWYHA raso-
J03HO enuTaKcus. OHe3W METOAW, KOMTO Hall-A00pe yLO0BAETBOPABOT M3UCKBAHMATA, OGCHKAGHN
no-rope, We WrpasT BUKHG POAA B HONPEABHA HQ NOAYNPOBOAHWKOBATA €NEKTPOHMKA.
Teukofiasnata envtakcus (TOE) wrpaeue KAWYOBA POAS B POHHWTE W3CAEABAHUS HQ
III-YT w II-YI nonynposogHuuwTe, AnQpaTypdTa, HEOGXOAMMG 30 M3PACTBAOHE HA BWCOKOKA-
YEeCTBBHU CNOEBE, € UH/IUATENHO NPOCTO, O NOCTUrHATATA YACTOTO HO ENUTAHCWAAHMS MATe-
PUON € BReYaTAABAWA. TOBG OTYACTW CE AbAKW HG CTEXUOMBTDUATE HQ TEYHOHA3HUA MOTEPWUaA.
Hanpumep n3pacTBaKeTo HG GaA 8 0T doraTa Ha raiui CTONMAKG 4QBQ MOTEPUAA C FOAMEBO
forata cTexvoMeTpus. CnesoBaTEAHO AEJBHTM KATO G- BAGHUMM W AS aTomu HG Ga MecTa
( KsOHTUCTPYKTYPHW JedeKTv) HOKTMUECKW He CHUECTBYSAT 8 TeuwoasHus matepuan. le oT-
Oenewa, ue As  QHTUCTPYKTYPHW AefieKTW O CBBP3GHM C AbNOOKK NBKTPOHHY YAOBKM OT TUNG
E1 2 , HOUTO UMOT BPEAHO BAWSHWE BLPXY HAKOW cBOKCTBA HO MaTepuana v nNpuoopuTe Ha
HEroBA OCHOBA. HWCKOTO HMBO HQ (oHOBM (uyAM) NpUMECH A0 FOASMA CTENEH Ce Ab/KW HO Ha-
JMUYAETO HO BUCOKO UMCTWTE METOAW, HOWUTO CE M3NOA3YBAT KATO PA3TBOPUTEAN U HO MPUCHIO-
TO HO NPOLECa QUACTBAHE, KOETO CTG3Q NPW NPEXoAQ OT TEUHQ HbM TBBPAG (HA30 30 ENEMEHTH
C HOBTWUMEHT HO pa3npejeneHue, no-manbk 0T eauHuua. Npw u3pacTBaHeTo Ha Al Ga As
UMa APYra 0CcOGEHOCT, BOABWG A0 NOAYUABOHETO HA YUCT MATEPWAA - KUCAOPOABT B CUCTEMATA
o0pa3ysa cTaduneH A1203 BDPXY NOBBPXHOCTTA HA TEYHOCTTE, TAKA Ue NPejOTBPATABA
KUCNOPOAHOTO BrPAKAQGHE C €nUTAKCWaAHUA cnofl. ToBa nO3BOMM NBPBUTE CA0EBE OT AlGahs,
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nspacHaTy ypes TOC, ia GbAQT AQfeY NO-A00PM OT CAOEBETE, W3DACHATM C ADYIM METOAM.
MpoGneMbT NPU TO3W BUA ENUTAHCWA €, YE TOAAMATA NPOCTOTA, KOATO NPABM  NPOLECA TOKA
NPVBANKATEAEH 30 NACOPATOPHY NPUNOKEHWS, YATUMOTUBHO OFPGHWYABG HEroBATA I'bBKABOCT.
Toka Hanpumep, M3PACTBAHETO HG MHOrOCAOMHW CTPYKTYPU C M3KANUUTEAHO DE3KM UHTepdiel-
cu e TryaHo. OcseH TOBO eAHOPOAHOCTTQ NO AS0EAMHATG HO CAOEBBTE KATO yfA0 HE e Aodpa.
Tosa BOAW A0 TPYAHOCTW KAKTO B NPOM3BOACTBOTO MO ORPEAGAEHW BMAOBE NpUOOPW, TOHA W
30 MOWQGHO NIPEHACTPOYBAHE KbM MONEMM PASMEDM HO NAGCTMHMTE. APYro OFpaHMYeHue e Tpya-
HOCTTQ 30 W3PACTBAHE HO ONPEABNEBHM MaTepwanu, 0COGEHO BAMHW NpUMepU ca CNAasuTe, Ch—
AbPKOUM  aHOBPEMEHHO A1 W In. lonemuat Hoefuuvent Ho AL BOAM A0 MOYTW HENPEOD-
Ay TpyaHocTw 3a TOE w3pacTsaHe. Hesasucumo OT TpyaHocTuTe, TOE wma BCe OWe WMpoHO
pa3NPOCTPOHEHNE, HEUO MOBEYE ~ 30 HAKOW MATEPUQM W NPUNOKERUS: TEUHOTA3HATA enuTAKCUS
0CTABA EAMHCTBEHWAT METOA, HOHTO AQBQ GAEGKBOTHW PE3YATATH.

B noHaTveTo rasodasHa enutakcust (TOE) CB BKMOUBU XMADMAHOTA, KBAETO ENEMEH-
tute o ¥ rpyna (3a IIT-Y nonynposoghuynte) wmm oT YI rpyna ( 3a II-YI noaynoososHi-
UMTE) Ce TDOHCMOPTMPAT OT XWAPMAM, W XAOPUAHATO, HbAETQ KaTuiloHHwTe u anwlioHHuTe ene~
MEHTW C& NPEHAcAT OT XA0pMAM. 30 M3PACTBOHETO HA Gaks  TOBA CTABA YPE3 W3M0oA3yBO-
HETO HO AsCl , KOHTO npemuHasa Hap Tewe ramvil, Metoaute Ha MOE wrpaexa raasHa
pons B passuTveTo Ha ITI-Y noaynpoBoghuuuTe. NupsuaT GaAs CbC CBPHXBUCOKE YMCTOTD
fie NOAYUEH upe3 X/OPUAHWA NPOUeC, 0 XMAPMARATA MYE ce Manoa3ysa v AHEC B WMpOKoMouad-
HOTO NPOW3BOACTBO HO Gahs P 30 CBETOAMOAN, Tesu TexHuku, odaue, CTPAAQT OT HAKOW
OT OrpaHnyerusTa Ha TOE, W3pacTBOHETO HQ'CBPBXPEUETHYHU CTPYKTYPU HE € HEBB3MOKHO, HO
@ 10CTQ TPYAHO W 3Q ABGTQ METOAQ. Pesysauu ce ¢10888 OOMKHOBEHO ce TOAYUTIBAT 4PEs Me-
XAHWUHO ABUKEHWE HQ NOAAOKKATA. TAKBB CPOBHWTEAHO rpy6 NOAXOA HE € npuemans, QKO Ce
CPUBHA C MBTOAVTE HQ MONEHYMAPHO- AbYEBATO ENUTAKCUA ¥ META/IOPI UHMYHUTA ENUTaKCU],
KbAETO CE& W3NOA3YBA NPEHOCHT HO MATEPUOAMTE HA W3TOUHWLUWTE, Q HE CE MORMNYAMPA C NOA-
NOMKUTE. lpyr W3NbKBAY NPOGAEM NPU XAOPUAHWA TPOHCNOPT € WBKAKUMTEAHATA TPYAHOCT Npw
W3PACTBAHE HO AL - CHABPHAUM NMGTEDUAM NOPOAN XVMAATG HO Al xnopugn.

MonexynspHo fbyesata enuTakcus (MAE)e METOALT, KOUTO €6 ABM OCHOBHG ABMMEWQ
CUAQ 30 PEBOMOUUATA BBB HM3MKATA HQ npUeOpUTE, W3NON3YBAWM CBPLXPSUETHUHW CTPYKTYDH.
focta speme MAE Gewe 8AUHCTBEHUAT METOA,CnocodeH 40 AQBQ NeplierTHO peskw uTepiielick,
T.6. 063 PO3MMBAHE HO NPEXOAMTE MeWAy C/0eBETE, KOBTO € AONYCTUMO HO OTOMHO HUBO.
CylHocTTa HA MAE ce CbCTOM B CABAHOTO.. ENGMEHTHATE M3TOYHWUM CE W3NAPABAT C KOHTPO-
JVPYEMA CKOPOCT, KOTO MOAGKYAHWTE NOTOUM CE HOCOUBAT KbM HArPATG NOAMORKQ B YCAOBUA
HO CBPBXBWCOK BAOKYYM. ENWUTKGMAAHOTO W3NACTBOHE CTABA C MHOFO MOAKQ CKOPOCT. B cpe-
JOTQ HO CBPBXBUCOK BOKYYM MPOLECHT HO W3PAGTBAHE MOWE AQ CbAE HGO/NAUBAH BbB BCEHW
HOMEHT HU W3rPOKAGHE HO KpUCTaAa no aTomHW cnoese, MAE e Ge3cnopeH WU3CNeA0BATEACKN
WHCTPYMEHT 30 NOAYUUBQHE HQ CAOKHW W PA3HOOGPA3HW CTPYKTYPU, HO 30 CHHUNEHWE To34
METOA VMQ OFPGHWYEBHUS 30 NPUACHKEHME B NPOWIBOACTBEHW YCAOBMA. HeoGxojumocTTa OT

CBPLXBUCOK BAKYYM BOAW A0 OCKBLNABOHE HA MPOUECA HOKTO 30 KANUTAAHWU, TOKO 30 onepa-_
THBHW BAOKEHMA. W3UCKBAT CE YGCTH NPEKLCBAHUA HA NPOUECA 3Q 30PAKAQHE HO HOBW U3TOU-
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HUUM, O OTBOPAHETO HO CBYDBXBUCOHOBOKYYMHATC  HANEDQ M3UCKBA nporpasaHe (o6e3ra3ssa-
HE) BCEKW MbT NPEAV 3QNOYBAHE HO W3PACTBAHETO HO BUCOKOUMCTY MOTEPUaAU. OCHOBEH PPOG-
fieM € TDYAHOCTUTE Npu W3pacTsaHe HA Gocdopocbabprauy martepuann. SocdiopsT ce pas-
NPOCTPAHABO B UAAATG CucTeMa, chOupaliku ce Hal-seye 8B 8aKyyMHuTe nomnu. OcoGeHo
TPYAMO €, KOraTo TPAGBO AQ C8 W3PACTBAT TBBDAU PA3TBOPM, ChAdPKAWM aDCEH W Hociop.
Neranopronuunata enutakcus (MOE) e W3BECTHA MOA HAHOAKO HOUMEHOBAKUA, B
HOUTO TEPMUHWATE CA B ONPEAB/IEHG CTENEH PA3MMUHM, HO He NPOMBHST CHUHOCTTA. XUMUHO
0T/CraHe 0T naposa {#a3a e HaH-00WoTO HO3BAHWE, ONUCBAWLO NPOUECA HO U3PACTBUHETO, HO
HE NOCOYBQA AQ/M NONYUEHUTE CNOEBE CQ MOHOKPUCTOAHW, NOAUKPUCTANHW WAW umopmHn. Tovlf KaTO
HUE W4OME NPBABUA COMO MOHOKPUCTOAHW BNWUTAHCWOAHM CAOEBE, 34TOBA U3NOA3YBAME MOHATUE-
T0 Y0E, KOETO NOCOYBA W OT KAKBM W3TOUHWUW CE ¥3BBLPWBA NMPOLECHT 30 PA3AMKA OT KOHBOH-
UACHANHATA ra30§03H0 ennTaKcus. HeTanorpaHuuHaTa enUTAKCUA 10AYYM U3BECTHOCT uYpes ua-
CAEABOHMATA HO QMEPUKAHCKWMA yueH MoHacesuT npes 60-Te roguHW, KOrato rasofia3Hata v
TeyHodasHaTa enuTakcus Gaxa Beue A0Gpe passuTi. Mopazu T0BG, Ye MPOLECHTE,NPOTAYALN
npu MOE,ca crokHu (BBNPEHW Ye M3PACTBAHETO CE 603MPA HE U3BECTHW NMPOAMTEUHM PEaH-
Unut), HelHOTO PU3BMTME CTAHA HAKAH NO-G08HO, DTHOAKOTO TOBA Ha MAE. B HQUAAOTO Ha
80-Te roAuHu BY3HUKHA NAPAMBMAT BBNPOC KOW OT ABATA METOAQ We Ce OKake 083CNOPHO A0~
MUHUPOY B NOAYYQBAHETO HO NOMYNPOBOAHUHOBH CHEAMHEHMS 30 NPOM3BOACTBOTO HA npudopu. Mo
OHOBO BpewMe NPOGAEMUTE, KACABUM YACTOTATA M OFPOHUYEHUATA BLPXY CTDBMHOCTTQ HA UHTEp-
felica, sce oue Ge3nOKOSXQ NPUBLPHEHWLUTE HO METOAODFOHWYHATA ERUTGHCUA. JHec Teau
npenaTcTeMA ca npeogosenn. Ypes MOE ce noayuyaso Hali-BucOKO uucTus InP 8 CpaBHEHMe
C Apyrute meTosu W GaAs, KOMNTO e CPUBHMM NO NAPAMETPU C MATEPUAAG, NONYYEH upe3
Apyrute metogn. Cbuo TOKO BeYe e AGMOHCTPMPUHG BYL3MOKHOCTTO 30 NOAYYABOHE HA NOYTYH
aTOMHO pe3ki uHTepfelicu. Oxkasa ce, ue npudopuTe, nonyuewn upes MAE w MOE, wMat mHoro
0/M3KM XOPUKTBPUCTMKU. ToBA, KOETO € Hall-npusiunatesHo B MOE B cpeBHeHWe ¢ ApyruTe
BNUTAKCUANHN METOAW, B, Y€ TH € NOAXOAANA 30 WMPOKOMOWAGHW NPOWU3BOACTBA U € C MHOFO-
CTPAHHG NDUAOKMMOCT NO OTHOWEHWE HO W3PACTBAHWA MaTepwan. be3 coMueHwe MOE e Hal-
YHMBEPCONHMAT METOA 30 w3pacTeane. AeficTauTento scwuku TII-Y w II-YI nonynposogrmto-
BU CBBAVHEHUS W CNAQBU MOraAT A0 GbAQT NOAYYeHW Ype3 TO3W METOA 30 enuTaKcus. Mo Tean
NPUYMHU B NOCAEAHOTO ABCETUABTUE W3CNEAOBATENCKUTE YCUMMS W uHBeHCTMUMM 8 MOE HapacT-
BOXG B reoMeTPUYHA nporpecus. [loHacTeAwes MHOMO NPOMSBOACTBEHM YCTGHOBHW 3a MOE pado-
TAT 8 PA3AMYHM §MpMM NO CBETQ 30 NPOM3BOAGTBO M NA36PU B HAKOAKO BHAHOBM AMARA30HA
(¢ ¥3n0N3yBAHE HA XBTBPOCTPYKTYPW C KBAHTOBU AMM),AGTEKTODU, CAbHUEEY KNETKN, CBPbX-
BUCOKOYBCTOTHU TpaH3MCTOPW. L/ieABA pU30WPa CE, AQ C& OTGEASHM, Ye U HA TO3W WMETOA Ca
NPUCHIM HAKOW HEAOCTATHYM KATO M3NOA3YBAHETO HA TOKCUYHW BBUECTBA KATO M3TOUHWMLM,
CHBAW PBAFEHTH W HEOOXOAMMOCTTA OT NPEUM3EH HOHTPOA HA ONPSAGNBHM NAPAMETPW 30 NOCTU-
raHE HA No-A06pQ BAHOPOAHOCT U BH3NPOM3BOAUMOCT.
C uen n30areaHe HO HEAOCTATHUMTE W CHUETABAHE HA MPeAMMCTBATA WO MIE v MOE 8
NOCABAHNTE HAKONKO.rOAMHW ORXQ Cb3AGAEHM XMODUAHW YCTGHOBKU W METOAW, T.H. METAOPra-
Huuka ME W XuMuuecKa nbuesa enuTaxcus. B TAX KATO U3TOUHWUM HO enemeHTUTE oT III w Y
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rpyna ce WanoA3ysaT METOAOPMQHWUHU CHEAMHEHUS W XWADWAK, HOUTO CE BNPLCHBAT B KOME-
paTe 30 U3PACTBAHE NPY CBPBLXBUCOK BAKYYM. Te3W HOMOMHUDGHM METOAW BCE OWE CEB HAMMPAT
B CB0A PAHEH CTGAMIH W 30 TEXHUTE PEQSIHU XAPUHTEPUCTUKW CE& 3HOE CPABHUTEAHO MAAKO,
BBNPEHY 48 NOTEHUWQAHO TE W3rNewAQT NEepCneKTUBHM,

B 3aH/WueHUe TPROSA A0 CB NOJUEPTOE, Ye OCHOBHUTE TEHASHUWM B DO3BUTMETO
HO NONYNPOBOAHUKOBATE TEXHONOrMM CE ONPEAEAAT OT HOYYHNS NPOrPec. B HAWM AHW KOKTO
NPUNOKHUTE ) TAKO W JYHAOMEHTQAHUTE TM3UUHM U3CNEABOHUA CO MAGBHUAT CTUMYA 30 PA3BM-
TWETO HO CHBPEMEHHY MBTOAW 30 W3PACTBOHE HE' CAMO HO W3BBCTHUTE NOAYNDOBOAHMKOBW MO~
TEPUOAM, HO W HO HOBW TOKWBQ. TGKO HONPUMEP NOMYNPOBOJHWKOBUTE CBPBXPEWETHW, W3rpajeHv
OT KOHBEHUMOHOAHM KOMNOHEHTM, WMAT CbBDPUEHO HOBM CBOMCTBO W C TOBQ Ce HADPEKAGT B
KAGCO HA HOBWTE MATEpuanM. TAXHOTO noAyyasaHe 000Ye CTAHA BBL3MOXHO €1BQ Chej
pa3suTueTo Ho KAE v MOE. Cera cTou BBNPOCHT 30 KOHKPETHATQ POAS, HOATO BCEKW OT Te3u
METOAM UWe urpae B8 OvaelieTo. OYeBUAHO COMO WHTEH3UBHATA ¥ HENPEKBLCHATO W3CAef0BATEACKT
padoTa Moxe AG AQA® OTroBOP HQ TO3W BBNPOC.
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ON3MHO-ETUYHY NPOBAEMMA HA CBETOFﬂEﬂA*/
Mpod.[ . opeauk

(npogbaKenye oT HH.1/92)

Cpes macAMTEMTE, W3TPOKAGAM AYXOBHMA KuBOT Ha AlHwaiH, ocoGeHa GamsocT -
AyX0BHO ¥ CbpjeuHa, ToW e uyscTeysan KuM CnuHo3d. B eTukara Ha CnvHO3Q © npucelo Cv-
4OTO CHUYETAHNE MEKLY MbAEH ASTEPMAHM3BM "B TeopuATC"M CBOGOAQTA W NBAHA OTIOBOPHOCT
HO 40BEUWKOTO NOBEAGHWE "HA NpaKTWKA". B npeauchosueTo Kum KHAra 30 Cnnkosa AMnualink
nvwe: " ... CNuHO3Q €& 0un HaNbAHO YOEAeH B NPUYMHHATA 30BUCUMOCT MEMAY BCUUKW SABAGHUS
ole N0 BPEMETOD, KOraTO TAKMBO CXBAWUHMSA 30 NPUUYMHHQ BPH3KA MEKAY ABASHWATA B NPUPOAQTA
CO UMONA CKPOMEH ycnex. YOSAeHOCTTA MY B8 NPUYMHHATA 3CBUCUMOCT CE € OTHGCSAQ HE CAMO
HbM HEOAYUEBEHATA NPUPOA, HO W KbM YOBEBUKATA APUPOAQ W NOCTHNKU. Toll He e manuTBan
HUKOKBO ChMHEHWe, ye HaWaTa CBOGOAHA BOAS € WAN3NS, OGOCHOBOHQ OT NPEHeOPEersaHeTo Ha
npuuMknTe, AeficTBYBAWM B CaMMTE HOC. B W3YUQBOHETO HA TA3M NPUUMHHO BDPB3KA Toll e BukAan
SAWHCTBEHUA HOUMH 30 OCBOGOMAUBOHE OT CTPAXQ, HEHGBMCTTA W rOpecTTa, SAMHCTBEHOTO cpej-
CTBO, KbM KOBTO MOWE A0 npuderne mvcneunat uosek". He segunk AlHwaliH e kassan, ue 8
OCHOBATO HA HEroBOTO MUPOBb3PEHUE feMu BApaTa B Gora Ha CnuHosa:"... Q3 HE Hamvpam
Ayma no-gofpa 0T "pesurua" 30 03HOWOBOHE HO BAPATA B POUMOHAAHATA NPUPOAD HQ PEAAHOCT-
Ta, MOHE 30 OHO3N HeltHa yacT, KOATO & AOCTBAHA 30 YOBBWKOTO Ch3HAHWE".

CxoacTBOTO HO WMpOBB3PEHMETO HA AMHWAMH W CnMHO3@ MOKE AQ CE W3noA3YBA 3Q
W3ACHABOHE HO YCAOBMATO ¥ NPUUMHIATE 30 TAXHOTO {opMMDaHE. 3QWOTO ~TPMCTATA OAMHM,KOU-
TO ¥ pa3jensaT, CQ OCTGBWAN HUWLOKHW CXOACTBA BbB BLHUHWTE OGCTOATEACTBA HU TEXHUTE
Guorpadium, ‘

W Toka, xakeo e oGuwoTo MewAy AWHualih u CnwHoaa ? W 4BOMOTQ B PAHHATO CW IHOWEC-
KO Bb3PACT €U GUAM AbACOKO PEAWrMO3HW, W ABAMATO CAMOCTOATEAHO AOCTATQT A0 DPEUMTENeH
OTHA3 OT OOWONPUETUTE PEAUrWO3HU (opmW. HO QKO POHHOTG pPeAMruo3HOCT Ha CNUHO3a @ Ha-
nvaHo noHsTha (BCe nox Toea e XVIT sex !), To AbAGOKATG peAurvosHOCT Ha AHHUGHH W3rnex-
A0 A0CTQ CTPAHHA, QKO Ce oTueTe v auGepasHata aTmocfiepa B cemelicTBOTO, B KOBTO W3pacTt-
80 . W aBete Te3n oGcTosTEACTBA, U3NrPaN, HOKTO @ W3BECTHO, 3HOUMTEAHG POAS B AYXOBHA-
TU WCTOPYR HQ YOBBUECTBOTO, W3NUCKBAT CBOETO OUACHEHME.

Cnopea Mu3HeonucaHUATA Ho camuA AlHWAlH, KOKTO ¥ NO CNIOMEHUTE HA CECTpa My,
DOAUTENNTE Wi, B CHOTBETCTEUE C AYXQ HO GDEHETO W MACTOTO, GO HWAM DABHOAVLHL Kb

%/ Mposvanenne ot KH.1/92, Npesoad (c W3BSCTHI ChHPGUEHMa) oT cn."3nakve-Cuna®,
10, 1990 r. - [.Topeank, "0 yyBcTBE NPeKpPacHora", OU3MKO-ETUYECKUE NPOGACMN MUDO3AGHMA"
NMpesen H.Axababsn.
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pemruaTa. 06auye nopagM CBOBTO COUMAAHO NOAOKEHWE (NPOBMHUMOHGAHO APEGHOGODHYQ3HO) Te
He ca 3000GBAMM CBOS eBPBIICKW NpOU3X04. HOraTO UM CE DOMAQ CWH, ChrAQCHO 0GWYQs, T8 IO
KPbUASAT € WMETO HA NOKOWHMA ARAO ¥ B PEFUCTLOU HO EBPEHCKATO OGUMHG HQ CEMYeTO Yau
¢ aute 19 aaapa 5539 rogaHo ce noABABA 30MUC 30 PAMAGHETO HA Aspaawm AHHualiM. B Apyro
OTHOWEHWe ceMelinaTa aTvoc{epa e Guaa cBOGOZHG OT AHCTBMA C PEAVTMOIHM AOTMM W puTYQMN
#A PA3rOBODU  HO DEAUCMO3HW TewM, HOMUNHOTO yunmaue, KOTO nocewasa AfHuGHH, e KaTo-
JMYECHO, HO NOAYMHABAIKN CE HO COUMONHATA WHEPUMA, DOJUTBAWTE MY CE NOrpUABAT v 3a
10AGHCKOTO My 00pQ30BAHKE, HOBMAllKA My AomOweH yunTen. TO3W 4YOBBK, SBHO HOAGDEH C ne-
AQroruuecki cnocoGHOCTH, YCNABA AG BL3OYAM B MOMMEHUBTO AbAGOKW DEAUrMO3HM YYBCTBG W
MACAM. BbAGUMAT TM3MK W "CTUXMEH MOTEDUQAMCT" B TEUEHNE HO HAKOAKO FOAMHM — MHOTO 8O-
HW 30 FOPMUPCHETO HO AMUHOCTTG - CE OTHOCR KbM PEAMrUOSHIATE 3QNOGEAN MHOFO NO-PEBHOCT-
HO, OTHOAKOTO APYFrUTE UAEHOBE HU HEr0BOTO CEMeHCTBO, W MO NbTA 30 YUMAMGE TOHOHWKG
XUMHW 30 NPOCAGBA HA [0CHOAD, COGCTBEHM CHUMHEBHMS ... B YCAOBUATO HQ AMGEPAAHO paB-
HOAYUWE HQ CEMBHCTBOTO HbM PEAMIUATA W BEPOSTHO NOA BMSIHKE HQ TAAQHTAMBUTE NPONOBEAM
HO AOMQWHUR BEPOYUATEN, MOMUGHUETO C BHTYCMA3bM BDINDUEMA PEAWrMO3HOTA KAPTUHG HA CBe-
T4, NOAYYEHQ KATO HACAGACTBO OT npoAsavTe. EMOWMOAHOTA UANOCT HA TO3W KAPTWHA, HeilHo-
TO BAMHCTBO W O0E3NeYeH NDUHLINEH MOHOTEU3BM EKDAHUDAT 8 ABTCKOTO Cb3HAHWE MHOIO
HeuWa oT sonuuyoTo “ecTecTsoHE3HaHWE" ... '
Pa3bupa ce, TOBQ He MOWE AQ NPOAbMKM AbAI0. C HOPACTBOHE HA WHTENEKTYQNHWTE
PECYPCU W NOTPEOHOCTM HA MAaAus AHualH (HaKTo W CnuHo3a - Tpw BEKU NPeAv TOBA) pean-
FNO3HATA KOPTUHO CTOBA BCE nO-TACHA., TOHW OCBH3HABA TG3W OrpOHWYBHOCT OWS NPEAU Peadrit-
03HOTO MbAHOJIETHE, HOBTO B KWABM3MO HOCTBABA HG 13-r0AMWHG BH3PACT, @ NO BPEME CbBNAAT
C NOCTBNBAHETO MY B FUMHABWATG - W npexo4 0T W3YUYQBAHE HA BUGAMATE KbM OGPEMEHUTENHU-
Te (noke no odem) TexcTose Ha TanMyad. KapTuHOTO HO CBETO HE CHBNAATD C HAPUCYBOHOTG
oT Bcesuwhua ! MoHauano HAMG HOAGHAHM AOKO3ATEACTBQ 30 CBATOCT, G OCBEH TOBG,BCHUHOCT
AMNCBA W ACHO KAPTMHO HO cseTa. || 8 TOKWMBO CAyuau HQAGKAHT Onopa ce Topcy B Pasyma .
Taka, cnej paspusa € TPOAMUMOHHATG DEANrMO3HO KADTWHA HQ CBETG AYXOBHQTO passutue
HQ Aitdialin Tpurea nO OGMKHOBEHWA 3Q TA3W €N0X4 NbT HQ eCTecTB@3HOHWEeTo. Pasbupa ce,no-
AOGEH NPexoA OT AbAGOKA PE/NrY03HOCT KM Cblio TOAKOBA AbAGOKO cBOGOAOMMCAME, W GuUn
HEoG6UYaeH TPX BEKA NO-PaHo npu Cnukosa. BCbUHOCT, AYXOBHOTO PA3BUTME HO ABOMATA MUC-
AMTEM B3AUMHO CE A0MNbABa.
KakTo & v3BBCTHO, M3rDAAMAMTE €8 B ABTCTBOTO OTHOLEHWR C BbHWHUA CBAT CQ
MHOrO BAMHW 3Q USAOCTHOTO JOPMUPOHE HQ AMYHOCTTA. 30T08Q HEKQ HAKPATKO CE BHPHEM HbM
TOPMMPAHETO  HO PEAWrUO3HWTE CXBAWAHMS HO TE3U ABE MOMUEHUU, PO3AENEHY BBB JNM3MYECHO-
TO NPOCTPAHCTBO-BPEME C TPW BEKU.
B WAEM3MO HQYAAHOTO OOYueHMS (HO MOMUSHUGTQ) HO FPAMOTA W PEAMrMO3HA NPUH-
UMMM € 30AbAMEHVE HO POAVTEAMTE W LAAGTA O6WMHA. Mipu TOBO OCHOBHO yuyeGHO nocodue e
Gudanata (ToaMyAQ e BTOPATA CTENEH HO 0OPO30BAHUETO, KOEBTO CE CYMTA 30 MEAQTEAHO, HO
HE 30AbJKATENHO) W UHTEH3WBHUAT KOHTOKT C OWO/ACHCKUTE TEKCTOBE Y4QCTBYRQ QHTUBHO BbB
JOPMMPANETO HO AYXOBHWA UM CBAT. CnUHO3e,noaywdsn 304bAfoueHo  KAelicko o0pa3osakue,
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CTABA eAWH OT Hail-a00pWuTe 30 CBOETO BPEME NMO3HUBAYM Ha hudmiata, HerosuaTt "borocnos-
CHO-NOANTWYECKM TPOKTGT" Ce ONUPA HG GHAAM3 HO Guoneilcku TexcTose. lpu TORQ cHEenTw -
LA3MET KO OBTOPQ € HOCOUEH EAMHCTBEHO Kbi QGCOANTHOTG CBATOCT W GOrOAGAEHOCT HG BCSH-
HG OYKBO OT TEHCTOBETE B BUGAMATA, BbAPEHW ue HbM COMATO KHWra Toif cCe oTHAcA C Aba -
GOKO yBOMEHIE. '

PasGupa ce, AlHWQIH HE ¢ TGKDZ NO3HABOY HA H1GAUETE, HO CE OTHUCR KbH HER
Cb40 C FONAMO yBAWEHWE. eTHOAECETrOAMMEH TOI nWue HA CBOA MMMHA3WANEH yuaTen no se-
poyueHie, 4e Tofl yeTe uyecTo BMOAMATQ, MAKOP W HE B OpuruHaA. 3 ctatmaTta "Peaurnsa wu
Hayka", nponossAsalikkm cBORTA"KOCHMuECKa penurua®, Toil coun ye "3QuaTbuM HA KOCMUYeC-

KO YYBCTBUTGAHOCT MOME AG CE OTKPWAT B NcamvTe HO Jasua W B KHWrWTe Ha [lpopounTe BLR ,
BexTia 208eT". E£T0 8 HAKBA AbAdouvHa AilHWAHH OTHPMBQ KOPEBHWTE HG CBOR KOCMOTEU3bM.

{1 BCE NaK, MOoXe O GTUUHMTG, "HEHQYuHM" AOBOAM B AMCKYCUATA 30 HBOHTOBATQ
Teopus NPeACTABAABAT CAMC HAGOPCKM NO W3PABOTBAHETO HO fuU3nuecHuTe uieun, MeTafiopy,
HOWTO UMGT CMWCBA C/BA KATO CE NPEeBEAGT HO e3wHa Ho fu3wkara ? He. Usrnewapa, ue Te
NPEACTOBARBAT BOKEH KOMNOHEHT B AMCKYCUATG ¥ B MUCNEHETO HQ YYOCTBYBAWATE YUEGHM B
HeA. 3QUOTO TE3X XOPa He €O CaMO 3UGBNEHMTENHN YUEHW, HO W MUCANTEAW, XAPMOHWYHM AuY-
HOCTM, NpPY HOWTO XYMGHMTOPHATG CHLCTQBASBAWA 30eMA 3HOUMTEAHO MACTO B TAXHATA CHYHOCT.
W 30 3HOYEHWETO HO TQ3W HOMNOHEHTQ, NOAXPGHBOHA OCHOBHO OT GMOUWM, FOBOPY WMBHHO W3-
NON3YBAHETO HA "HEHAYUHA" AOBOAW B HAYUHUTE AMCHKYCUM.

Mome /vt HEWO HEHAYUHO AQ GbAe MOTUB, CTuMyA (MMM NPEYKAa) B HAYUYHOTO TBOP -
yecTso ? Cam AWHwoilH oTrosaps yTBHPAWTEAHO : "l|AN0TO 340HUE HO HOYKATA MOKE AQ Gbje
13rpajeHo OT KAMbHW W Bap, U3BAgueHM OT HeHHaTa co6CTBEHQ TEpUTOpWUA, PA3NONOHEHW B
norvued pea. Ho 30 4 moxe Aa ce ocbuecTen Tosa (n A0 ce pasfepe), cQ HROOXOAMMA TBOD-
UBCKWTE CNOCOGHOCTM HO XYAOKHMKA, HWTO eAHO Kbl He MOKEe AQ Ce NOCTPOW CAMO OT KOMbHMW
80p.A3 MUCAA,UE B HYWHO CHBMECTHOTO CbYETABOHE M W3NOA3BAHE HA HOil-pA3HOOOPA3HW HOUM-
HW 30 NOCTUFGHE HO MCTUHATA.lMOM nDeABMA HAWATE MOPGAHW CKAGHHOCTW W BKYCOBE,HCUETO
YYBCTBO 30 NPEKPACHD W PEAVTMO3HUTE WHCTUKTM, KOUTO MMAT NPUHOC B HOMMA HAYMH HG MUC-
NEHE W HErOBWUTE BbL3MOKHOCTM 30 AOCTWIOHE HO HQM-BUCUM NOCTUREHWA".

TaKa Bb3HUKBA NPEANOACHEHWeTo, ue AtHWaMH He e npuemMan KBAHTOBO BEPOATHOCT-
AMA WAEON NOPGAW "AETEPMUHUCTAYHOTO OGPEMEHEHOCT" HO CBOWTE ETWUUHW MpeAcTasu. Tasu
XMN0Te30 06iaye CbBCEM HE 03HQYABA, ue 8"BPEAHO" U3C/ABA0BATEAAT AG GbAE CAOKMHA AMYHOCT.
Ta HOMM OCBEH BB3NPUEHYMBOCTTO KBM HOBW MAGM, OWE NO-BANHO € CNOCOGHOCTTA 3Q POKAGHE
HO HOBM WAeW, 30 KOBTO WMEHHO & HEOOXOAMMA CAOMHO AMYHOCT, HACMTEHOCT HO EMOLMOHAAHA-
Ta cfepa, COraTcTsB0 HA OCOWWATMBHOTO MMCAeHe. NN0AOTBOPHOCTTA HA Goratara A'tHualiHona
NMYHOCT Ce NPORBABA B A0ODE W3BECTHUTE MY NOCTUMEHMA. A HAHTLT, ye noﬁe AftHwoHHoBGTA
0030 Ce OKA3BQ HEYHWBEDCAAHQ, CBWAETEANCTBYBO 3a NOA3GTO OT MHOTOOGPA3ME HA CBETOSH3-
NPUEMAHETO, TOKQ KMBO BB AM3UHATA. AW QKO M3NOA3YBAMC AHEUHWS TEPMWH - NAYPOAU3NG.

Tpadsa AQ A00BWM, Ye GOrQTCTBOTO HA AUMHOCTTG MOKE AQ CE& PEAAU3MPa Npw
HOAMYMETO HO OuE EAHO BAKHO KOYECTBO - CWMAATA HQ AYXQ, NNEJPA3NONOKEHOCTTA HbM UHAM-
BUAYQNHG W MOPGAHO CaMoTA. TOBQ CB BUKAQ HANDUMEP OT CAGAHUTE peaoBe Ha AiHWaHH 8
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nUCMO A0 50p: "B HQUMTE HAYYRW OUOKBOHMS HWE C TCOE CE 030BOXME HO MPOTUBONOAOKHU RO-
swuwu. Tu sspsaw B Gor, wrpaew HO 30poBe, Q 03 - B CHbBHPWEHOTA 30KOHOMEDHOGT HO HEWO
CW, KOETO TPAOBO AG CHUBCTBYBQ OGEHTWBHO B CBETU, B 3QHOHOMEPHOCT, KOATO Q3 NO HAKG-
HbB CNEHYAQTWBEH NbT CE ONUTBAM AU YNOBA ... [DABMUTE NHLPBOHOYGAHK YCNEXW HA KBAHTO-
BOTQ TEOPUA HE MOrQT AG M@ YOBAAT B8b8 {lyHAOMEAHOCTTA MO WCPATA HA 30pOBE, BbAPEHW 48
no-MAQAUTE MU HOABr CUMTAT, Y€ TOBO CE& AbMMNA HA MOATG CHAepo3a".
XYMOHUTGPHATO KOMMOHEHTO R AMCHYCWMTE 30 KBAHTOBATA TROPUR NO3BOAABO A0 Ce
HUAHUKHE B TBOPYECHATA NAOOPATOPUR HO BEAMKWA AU3MK W AQ C8 YCTOHOBU, 4B B HEA CHHM-
TENCTBYBAT He camo OnUTHT u MaTemartuxaTa, HO W CTPHHKM CyGeKTW KaTo CayuatidocTTa v
AbcueTvT Hapes ¢ ETukata, CnpasesnvsocTTa ¥ CyvBeCTTA, PelMTEAHO YuaCTVe MO TalKwed
HEeHQYYRW NOMOWKWUW B TBOPYECKATA AUCOPQTOPUS € OCOGEBHO BUKHO B NEPUOAM HO DPEBOMMUMOH-
HY W3MBHEHWA B OCHOBMTE HQ HOYKOTG. B TOKMBQ NEpUOAM NPUABMKBAHETO HQNPEA HE MOKE AQ
CTUBQ COMO C PELaBOHBTO HA A00PE NOCTOBEHW 30404M, O CO HBOGXOAMMW NOrWYBCKU CKOKOBS.
30 AQ CE HANPGBW BEAMKOTO, "HEAOrWYHO" OTKPUTWUE, € HEOOXOAMMO HANPAraHE
HO BCUYKYM CUAW; PEUABALO MOKE AQ CE OKQKE NOAADDMKATA WAM TBOPUBCKW WMNYACH, Bb3HWH-
BOWW HO NOYBATA HQ BTUYHWM UMM APYrW "HEHQYYHW" KOMMOHEHTM HQ NWYHOCTTA. TOYHO TOKABG
NOAADBKKG MOKE AQ YCTOM HO HOYUHOTO NOTMKG B NEpuoja, AOKaTo"HeHayuHata" ujes ce "npe-
ycTpoliga"  chopes M3NCKBAHWATA HO HAYHATa.
3b3MOKHO € AQ Bb3HWKHE CbMHEHWE B NAOAOTBOPHOCTTA HO XYyMOHWTapHO-(unocoficku-
TE BAMAHWR, HA KOETO Cera OOPBUGME TAKOBO rONIMO BHWMOHWE, 30LOTO HEPRAKO TOKOBA BAMA-
HUE € TOPMO3BA0 HayuHus nporpec. Tosa ofaue cvecem He € Taka. Horato {usuKyT cMeno ce
DeIaBA HG TOKBB NOFMUEH CHOK, TOH M3URN0 € NOrdAHQT 0T caMaTa {§M3vKa, 4 OCBEH TOBA B
QKTWBHWA TBOPYECKW NEPWOA fM3MKDT & OUE TBBPAE MAGL W CHBCEM HE MY & A0 U3ACHABOHE HQ
TAKWBO THHKOCTW. 30TOBO HE HW OCTORG HWUO APYrO OCBEH 30ejHO ¢ AltHWOWH A0 npuemem
CHUECTBYBAHETO HO TGHOBA {M3MKO-ETWUHO B3awMOAGHCTBME W A0 CE CBrAGCUM C HErosaTtd
NN0ACTROPHOCT. A MOxe 6w TpsGBa Aa Hapeuem Tosa B3auMoAelicTBMe METOFM3MHO-METAETWUHO.
BPb3HATA MBKAY TM3MHO-MOTEMATUYHUTE WABWM W MODQAHO-BTUMHWUTE OUBHKW Ce 4yBCT~
BYBA HE COMO NPY BEAMKWTE n3uun. Ho KaKBO 8Ce nak ofeAuHasa {usukara v eTMHaTa 7 Hak
AQ HOPEYSM CNOCOGHOCTTG AQ Ce OUEHABQ CTOUHOCTTA W CHPASMEPHOCTTA HA BAHO (U3MUBCHA
TEOpUA 8 CHOTBETCTBUE C PEUAHWA CBAT W HellHATa CTPOMHOCT-CHDA3MEPHOCT HA YOBBUKWTE
CTPEMERM v AefiCTBMS W TAXHOTO CHOTBBTCTBUE HO PEOARMA WMBOT 7 KK AC BMECTUM B Tesu
PENaUMM BCTETUYHUTE CNOCOGHOCTH, C KOWTO CO CBHP3AHM uyBCTAOTO 3Q CHPA3MEPHOCT W XOp-
MOHUS, YYBCTBOTO 30 NDBKPOCHO ? B APEBHATO TPUOAD "WCTWHE, A0GPO W HpacoTa" Te wMar
8AHOKBO TEMECT .
Pa3tupa ce, He BCUUKM XOPQ NPUTEKABOT EAHOKDBE YCET 3Q KPacoTd - 30 €AHW no-
JOCTHNHU CO AMHUMTE W UBETOBETE, HO APYrW No-6AM3bH WM € CBETHT HA 3BYWATE, HO TpeTh -
TNINHO-MATEMATUYHNTE WAEM ... 30 3HOUMTEAHO NO-MOANKO XOPQ CO NPUCHIU BAHOBPEBMEHHO HA-
KOAKO OT Te3u CBeTOBE.
OueHABAlKY POASTA HQ HEHAYYrMTe HOKTOPM 8 CUXOAOTUATA HA HAYYHOTG TBOP-
4YeCcTBO, TPAGBA A Ce OTYETE, Ye XYMGHUTOPHWTE NpeAcTasW ce HopuupaT B OTHOCUTEAHO
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POHHG BB3PACT U Te HE MOraT A0 ObAQT HOPMYAMDAHN CHCTEMOTUYECKW WAV OWE NO-MAKO -
"QKCHOMOTUYHO. 3QTOSQ BTMHHATA KOMNOHEHTQ CE ONA3BA 3ACATA NO-AbAGOKO 1 NO-YCTOHUMBO
OT HOy4HaTa. OT CB0R CTPQHA, €TWYHMTE MPEACTABM C& NOAZUBAT NO-TPYAHO HQ BHCTIEPUMEH-
TAAHO NPOBEPHA B CPOBHEHWE C ACHO (JOPMYAMPOHUTE HAYYHU TebpAeHus., 06aue OT W3NCKeQ -
HUATA 30 XGPMOHWUA HO AUYHOCTTA, YOBABHW B BAMHCTBOTO HO CBETA, KAKBUTO ca Guan AMHWGHH
v BOp, eTUYHOTA CHCTOBAABALA HU AMMHOCTTA CE OKA3BA HE NO-MOOBAKHA.

Cunata v HopMaTa Ha B3AWMOAENCTBME HQ ABE TOAKOBA POSAGAEUSHU HOMOHEHTH B
JMUHOCTTA €O PO3AMYHM 30 ABATA TUNA @uU3uumn-TeopeTvuu. EJHUTE MONEM AQ HOpeueM "Muciu-
TenM", Apyrute - "nparsatauu”. NpOrMaTULMTE CYATAT, YE HUBOTBT € AOCTATHYHO KPaTDLH,

30 AQ HE Ce 3QHMMOBAME C BBNPOCHM, HOMTO HE 0OEWABAT CHOPOWHO peweHWe., 3a pasavKa oT
TAX, 30 "MACAUTSMMTE" EM3NKATO HE CO CBENAQ 40 PEUasaHeTo (npesy APYTYU U B NO-~ronsmo
HOMMYECTBO !) HO OTAGAHA YBAGKQTEAHW W TDYAHW 30AQUM. 30 TAX URAOCTHATG XUPMOHUYHA Kap-
THHO HQ CBETQ & BBNPOC HA KU3HEHO HEOOXOAMMOCT. Cpej U3TLRHOTUTE AU3MUM UMO JOCTATHYHO
NPBACTABATEMM U OT ABATA TUNG M TAXHOTO CHTPyAHMMECTBO & HBOOXOAMMO M & FOPOHUMA 3Q
ePMHOCHOTO  pa3BuTUe HG HAYKATA. ABMCTBMTEAHO HA MwicauTeuTe" um e no-TpyAHO AQ MuBe-
AT, 30UOTO Te TpAGBA AQ CE rPUKAT 30 3HQUMTENHO NO-rOAEMA "CHOPLKEHUS", HO UCTOpUATA
MOKA38U, Ye HOM-3HQYATENHUTE W3MEHEHUA B KODTMHOTO HQ CBETA W CBETOYCEWAHETO CTUBAT
0AQroAQpeHMe HO TEXHUTE YCUAS,

Kak A ce oGacHu oTHOWEHWTO Ha AMHWGMH KM BEPOATHOCTHATA OCHOBO HU HOBATA
Bu3uKa, KOATO TOW OTPHUG "C WHTYMUMATG Ha Gu3MK" (KGKTO cam Kassa) ? Toaw BHNPOC €480
M UMQ eAHO3HQUBH OTrOBOP, BEPOATHO TYK AGHCTBYBAT CBKYNHOCT OT MPUYMHW. Ao 3aNOYHeM
0T Hali-npocTuTe:

1.U3rpawAaHeTo HO HBAHOBATG MEXAHWKA ARHIQEH Nocpella NeTaeceTroiulieH.ToBad He
€ Hafl-400paTa Bb3PACT 30 BL3NPUEMAHE HA HOBM MAEM. HO TSGDUECKATT QHTMBHOGT Ha AHyoir
NPOAb/KABA ABCETUAGTWA, O OCBEH TOBA, TOM e WMan padoTa C KeanTosuTe wAew NPAKTIYECKM
OT MOMEHTA HA TAXHOTO PAKAAHE. A Bop w Boph - Cb3AGTEM W OKTUBHM NOAADPKHUUM HO HOBM-
T8 WARM - CO BCHYHOCT NO-MAGAM OT AlHWAMH COMO C HAKOAKO FOgMHY ... TaKa ye Bb3pACTTa
84B0 /M @ OO0ACHBHWBTO, HOETO THOCUM.

2, Wowe Ou AMHWHH He e AOOUEHABAN KBAHTOBATG nporpama, 3auoTO COM He ce e
SQHUMABAN C KOHKPETHA "NPOKTUUBCHU" NPOCAEMA OT OTOMHATQ BU3MKA, KbABTO NAOAOTBOPHOCT-
TG HQ HBOHTOBMTE WAGM & OCOOEHO BNEYNTASBAWA ? Ul TA3W NPUUMHG He @ MHOro YOesuTenHa -
NP Cb3AABAHE HO OUATQ TEOPMA HQ OTHOCTEAHOCTTA BCHNHOCT AWHWAMH HE DEWBO HUKQHEH
KOHKPETHW npodnemu.

3. 1 Haxpas, FPOHAMO3HUTE yeneks na OTO Guxa moram AQ My OKGKAT XUNHOTA3MDAWO
Bb3gelicTene, npeuelkn My AQ Bb3NpUEME HOBATQ W3CNeA0BATENCKE nporpaMa. 3u Apyrv AlHuabs
A0NYCKQ TOKABA BH3MOKHOCT. loBopeli«y 3a QOCOMNTHOTO NPOCTPAHCTEBO HA HuTow, Toif nuue:
"0rpoMHUTe MPKTUYECKU YCNEXM M YYeHWeTO Ha HiTow M3rNeKAQ, ca My nonpeuan (u Ha fu-
avuute o XU v XIX BEK) AQ MPU3HQAT MPOM3BOAHMS XQDAKTED HO .OCHOBMTE HA HAroBATA
cucTema". Ho W TOBG OORCHEHME € HewsuepnaTenHo - NoHe 301070 cam AfHuaiH & cbv3pasan Y-
HQBA BH3MOKHOCT. YYeH KaTo Hero, ¢ TAkbB onuT 8 Copdata ¢ NPEAPa3CHALYATE HE & LMano
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#EH1Y HErOBYTE CHBPEMEHHWUM. BCHUHOCT, NO BNENE HA W3rPAKAGHE HQ KBAHTOBATA Teopus
THHHO KATO NPEAPO3CHADK € W3rnewAand Herosate (Ho Afnwai's) mporpama. Ho ToBG ce uamc-
HABO NO-KBCHO...
Taka ye 130pOEHUTE OGCTOSTEACTBA HE MOrQT AU OOACHAT OTHOWEHUETO HA AHuoitH
KbM HBOHTOBO-MEXTHUUHATA BEPOATHOCT W NPUUMHHOCT. 3ATOBA HEHG AQ NOTAGAHEM NO-UMPOKO
HQ  0KOrPABMATA My, AQ NDOYETEM U OHE3W HErosM CTATAM, B KOWTO Ce PA3rAEKAQT HE CaMO
HOYYHW NpOGAeMA. BE3 MHOrO yCWAWA W6 YCTGHOBMM, Y6 B XYMOHWTODHWTE NQEACTABY Ha AfiH-
WO UapCTBYBA ... NAK AeTepumHu3ubT | CvBnogedve a e ToBa ? CASACTBUE vau Npu4mHa ?
NOAOGHG B3QUMOHNYB3KA HOME AQ NOCAYHW 30 0GACHEHME CaMO 301OTO B CBETA HO
AHUQIlH XYMGHUTOPHOTO CHCTOBAABALG € MHOFO BAKHQ YACT OT LRAOTO My MWPO3peHUe, 3CU0TO
30 Herc HOCBURC NOTPEOHOCT € OCMMCAAHETO HO- EAMHCTBOTO Ha ceeTa. 2a AMHuaiH HoyuHoTa
AEATEAHOCT HE € NPOCTO YB/GKATEAH Wrpd, 4 THOCEHE HA CHPUTH (HO chuecTBenn !) 3axoHo-
MEPHOCTH, YIPABAABAWA TO3W SAMHEH CBAT. 30 HEro CBOTLT HA FU3NYECKUTE WAeM W CBETHT Ha
X0DOTO He e Pa3jeneH OT (E3AbHHQ NDONACT W CO HAMBAHO BCTECTBEHW PUSMALAGHWA 30 MACTO-
TO HO YOBEKQ W 30 CMACHAG HO KUBOTA, ,
B cnopa cu ¢ AHualie He cayualiho Bop u3noasysa CboOpaKEHUS OT ETUMHO 6CTBCT-
B0: "Pa30Mpa Ce, O3 HONBAHO CNOAE/AM TBOBTO MHEHWE OTHOCHO AeNCTBMATA Ha XopaTa, Ye Te
£Q M3TPBrHATW OT AbAGOKWM ETMUHW YYBCTBA, NBHDBUYHWM NC CBOATE NPUPOAT W NOMTU HE3ABUCHMM
)T pasyma. Ho OT TOBO CLBNOAGHE HA HQUMTE BH3FAGAN O3 Cbi ANDKEH AQ NPECKOYA B 0GAGCT-
T0 HO JW3uKaTa, KbAETO HAWWTE PA3GMPCHWA CE& OTAWYGBAT CUAHO. 1 TOBQ €,3QUOTO O3 He Mora
AQ pa30epa KaH TW MOWeW AG OGEAMHABGL W3UAMD MEXTHUUHWA CBAT CHC CBOOOAHMA BTWYEH CBAT
HO YYBCTBATQ HA OTAGAHWA WHAMBMA ... TW M3n0BAABAL HMACCODMR, KOATO M0 HAKOKBE HOUMH
HOMMDG CHOTBETCTBUE MEKAY NbPBUTE NPEAMETM W GBTOMATM CHC CHUECTBYBAHETO HG CNPUBEAMM-
BOCT, CbHBECT - U C TOBG Q3 HG CbM ChrjaceH " .
[ 1GBHWAT ONOWEHT Ha AfHUGHH - DOp 40BEAE OCMUCAAHETO HO KBAHTOBWA AYQAU3bM
A0 NPUHUMNG HO AONBAHATBAHOCTTA, C HOWTO GBWE C/AOMEH HPG™ M HO NOCTPOABAHETO HA KBAH-
TOBOTA MEXOHWKG, BbB AM3MKATO NPUHUMNDT HA JONDAHATENHOCTTC € 3HAUMM HE NO-MAJKO OT
MPUHUANA HQ OTHOCUTBAHOCTTA, CaMMAT HOp HE OFpPaHMYOBA TO3M KORUENUWA COMO B DOMKMTE HA
(M3MKaTa, O 9 PA3NPOCTPAHABG "BLPXY MHOMG ADYTW QGACCTU HO YOBEWHOTO 3HAHME W gellHocT",
Honpumep, TOW CYATA B3AUMHO AONBAHUTEARM TAKWBA MONMATMA-ONUCAHWA HA YOBEWKATA AeMHOCT
KQTO MMCbHA ¥ uyBCTBA, "CBOGOAHT BOJA" W MPUYMHEH QHAAM3 HA NOCTBNKWUTE. U KOKTO Todl OT-
0ens38Q, TE3W PA3CHMAEHWS CO BL3IHAKHOM C HOABKAQ AQ NOBAMAE BLOXY MO3MUUATA HO AMHLaMH,
ETuuHuTe npuHUMNA HO AWHWAHH CE XQPAHTEPW3WPAT ¢ TBHPAQ YBEPEHOCT B CTPOra-
TO NPUUAHHOCT, ABHCTBYBULC BNPEKU BOARTA HO YOBBKA, OTXBbPAAHE KA "cBOGOOAHATA BoAs",
MPOUMOHAAHOCTTA HA "HBGHTOBMTE HAYKTYaUwn" B CbAGATA HO yoseka: "[OCTLNHUTE HA Xoparta
CE ONPEJENAT OT BBHWHA W BHTPEWHA HEOUXOAUMOCT, MOPAAM KOETO npes Bora Xopara ca oTro-
BOPHU 30 cBOUTE AelicTBMA He noseve, OTKOAKOTO HEOAYUEBEHWAT NPEAMET 30 ABUMEHWETO, B
KOBTO CE OHQO3BQ BbBAGUEH. [0 Cblua NOBOA HA APYro MACTO AlHwalH uutwpa Wonewxayep:
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"YoeK MOWE A0 NOUBW TOBU, HOBTO MYy CE WCKA, HO HE MOYE AQ WCKO N0 C30C KEAGHWe" u
npoAbNKaBa: “A3 CbM yUBAEH, Y€ CbUMTMATA, NPOTWYAKM B NPUPOAATA, CC NOAUMHABAT HQ
HAHOKbLB 3GHOH, CBLP3BAW M NO-TACHU W TOUHO, OTHOAKOTO PO3BWDAME TOBG AHEC, KOrAT
roBOpUM, Y8 EAHO CbOMTWE € NoWuMHa 3a Apyro". :

fIpOHM3BAKOTA Y3KA3BAHUATA HA AMHRGHH WAEA 30 CTPOra NPUYMHHOCT CBUAETEACT-
BYBQ HE COMO 30 AETEPMWUHM3MQ B HEr0saTO eTWKA, HO W NOCTABA HAKONKO sbnpoca: Xak ca
Bb3RMKHGAM Te3un npejcTasv y Afldmaiin ?  HOK MOraT TaKWBG NPEACTABY AQ HE AOBBAQT 40
NOCUBHOCT, TATA/M3bM ?  30OTO  QGHTUBHOTO OTHOWEHME HA AHIfOHH KbM HU3HEHUTE NpoGaswM
He Ce HyWAGe OT uWTaTM, TO @ ACHO 30 BCEKW, KOMTO NO3HOBA GuOrpapnATO-My. BCbuHoCT,
eTUUHNTE CXBOWaHNA HQ AHHWOHH ce onpejensT He cQMo OT TOBA, Y& Te ca G u3rpajeHu
oye B "AOKBQHTOBATQ €N0XA" CTPOrO NPUYMHHG, B flannacosua cuuchA, enoxd. 3auoTo B8
TOK®B cayvyal yewe A0 OvAe CbBCEM HENOHATHO OTHOWEHWETO HA bop W GOPH Kb# BEpOATHOC-
HWUTE OCHOBM HQ Zu3uHaTa. OT ofscHerve Ce HywAQe W CBOEOGPA3HOTA AOMbBAHWTENHOCT 8 eTu-
KOTQ HO AHHUQHH @ QOCOAGTHUST JeTepMuH3bK "B TEOpUATA" U GKTUBHOTO NPWU3HOBAHE HO OT-
rOBOPHOCTTG HO XOPQTQ 30 TEXHWATE NOCTBIKY.

0TroBOpbT HO Tean BBLAPOCK NOACHA3BQ CaM AiHuQHH.

Pelefelelalatalalatatatateletatalelalelalaletelalelelatelalalelalalalalalelalslslstyl

C/BHUETO "HE E BIHOBHO" 3A 3ATORASHETO

T.Yuram v C.Pailnep (Be/mHOGPUTAHUA) QHOAM3MPAT U3MEHEHWE HC WHTEH3UBHOCTTO
HQ C/bHYEBOTO u3nvusaHe oT 1870 r. A0 AHEC ‘¥ He OTKPUBAT BPD3KA MEMAY Te3W RpOUECH 1
30TONASHETO HA NAGHETOTA. (0 TEXHW AGHHM, NOAOGHK BOPUGUMM MOrQT AQ NOBUWAT CPEAHOr0-
AVIIKATQ TemnepaTypa Ha JemaTa He noseue o1 0,05°C.

flo speme Ha T1-ropMuHUs UMKDBA HO CABHUYEBATO QKTMBHOCT, NDOMEHWTE B WHTEH-
3MBHOCTTO HO CABHYEBOTO U3NbUBAHE W3MEHAT "Npexoa” HO BHEPrus B rOpPHATE CAOEBE HO
armociepata He noseve oT 0,2 BT/MA. AKO TOKMBA W3MEHEHMA GWXQ Ce 3aNA3WAW AbAFO ‘BPENE,
Te 0UXQ Npesu3suKam KoneGGHWA HA ra00anKUTE TemnepaTypy npumepho ¢ 0,1°C. W3BecTHo &
00aye, 48 KAMMOTDT HQ 38MATO HUKOrQ He AOCTWra CHCTOAHWE HG PUBHOBECHE BB BPH3KA  C
OrpoMHATA TONAWHHA MHepuWs HA CBETOBHWA OKeaH. [IPOCT EHEPreTUYeH MOAEA HA TONAMHHWUA
00AGHC NOKQ3BA, 4e B NMOCABAHUTE ABCETUAETUR HONBGOHMATA HO CABHYEBATA QHTUBHOCT OuXa
MOT /M A0 W3MEHAT TENNEPATYPATO HA NOBBPXHOCTTA HA NAGHETATA He nosede oT 0,25°C,

No-npeunsnu u3uucnenus Ha Yurau v Pafinep oTyvTaT M TO3M @OKT‘ Ue CANbHYEsa-
TO GKTUBHOCT B AGWCTBUTENHOCT cneAsa 11-rojuued umHbA He chBCeM "raaixo", Hefinute "nu-
HOBB" OT UMKBA B UMKbBA Ce MEBHAT NO BpeMe i aMnuTyAa. Toka, ue OT 1940 r. BCUUKM nn =
KOBE, OCBEH E4uH, 0AXQ OYEBMAHO NO-BUCOKW, OTKOAKOTO B NPEAVUHWTE 60 rOAWHU.

0T0enas3aHa e W "nameT" HQ TOKGBG QKTMBHOCT = UHTEH3WBHOCTTA HQ NPEAUUHMA
nuK "ce npejasa” Ha crejsauus.

Benuko ToBa AOBEAe M3CNEA0BATEAMTE A0 U3B0AU, Ye (NYHTYQUMATE HQ CAbHYEBATA
GKTMBHOCT B NOCABAHOTO CTOABTWE OWXQ MOTAW AQ W3MEHAT TEMNEPATYPaTA HA NOBBPXHOCTTA HA
Jemata camo ¢ 0,05°C. OT Apyra cTpaHa, NO MHEHWe KO Yurau u Palined, HOPACTBAHETO HQ
ChbAbPHAHMETO Ha CO, 1 ApYri "NapHUKORW" ra308e B QTMOC{EPATA B CHIlOTO TOBA BPEME MBLA-
N0 MOXE AQ 0Troaap§ HQ HONBOGHWATA HA NOTOK@ CALHYEBA BHEPrMA B MOPHUTE CAOEBE HA QT -
Moc@eparta 8 npeAeAuTe HA 2 BT/MA , T.e. ABCETOPHO NPERUWABA BASHWETO HO KONEGaHWETO
HQ CAbHYEBATG GKTWBHOCT. W TOKQ OUEBMAHO €, Ye 30 3ATONAAHETO HA 3emaATa, CAdHUETO
"He € BMHOBHO". :

Mpupoa, # 8, 1991
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ACTPOOUIULINTE CE "CPEILAT" C TBOPEUA

AMEDUHOHCKUTE QreHunn Choduuxa, ue CNbTHUA BT, u3npated ot HACA 30 usyua-

BAHE HA KOCMMHECHUA §OH, €& OTHDWA HOU-PaHHW CReAu OT ChUECTBYBOHETO Ha BcenexaTa
4Ype3 KAPTOrpaiMPaHE HO NPEAUCTOPUYECKATA EHCNAO3WA, WIBECTHO HATO "Tosemns s3pus",

Ho foTorpafusTa ca noKasawu erammte OT egoMounaTa Ha Beenguara.

‘New look at old mystery
: NASA's Cosmic Background Explorer satellita Fas found *he earliest reminants ¢ f the

niverse-by mapping the primevat €Xplosion known as the “*big bang. “ow th
20ry goes: i R e

n All particles andg%ses in the universe — RS
vacked into a tiny point smaller than the smatlest doton s

TV screen— explode spontaneously In'a'cataclysmic hlast :

knowr as the big hang; S 0l :

E Bittionths of a second [ater;
‘= random ripples o¢ hot and cold
24 region form in space. Between the
* ripples, cosmic master forms: Within
fractions of a second, universe
.expands into vast reaches of space in
what scientists ca'! “inflation, :

‘Although

. discovered in -

; 1?5‘1. remnants v

-of this st, T \

“now Ilfavg %ieh : E After 300,000 years,
mapped by & universe starts to cool and

sclentists . " particles and gases coalesce into
R TR A 4P .~ early stars and galaxies. ,{ \

Over the next 15

hillion'years,
stars and galaxies
evolve into today's
universe; - ©

I

Source: NASA, Lawrence Berkeley Laboratory -

By Ron Coddington, USATODAY
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1. RCHUKW uQCTUUM ¥ Fa308€ HO BCeneHuTa ca Guav CTNYRAHA B MAAKG Touvua,
KOATO chHTdHHo e eNcnnoavpana - “lonewus B3pus".

2. MUAMOpAHM 4OCTMUW OT CEKYHAQTC NO-HHCHO B NPOCTDOHCTBOTO CO Bb3HWKHA-
AN HEDOBHOCTH ~ FOPENY W CTYAGHW OGAGCTW, MEMAY HOMTO C8 & 06pU3YBQNO KOCMAUECKOTO
BEWECTBOTO. 30 YQCTY OT CeKyWAaTa BCefeHuTa ce pasuupssa A0 OFPOMHM DA3MEPH - T.H.
"MHHAQLUOHEH" nepuos.

3. Caep 300000 ropnkv BoceneHata 3ano4sd A0 Ce OXAAKAQ, KATO 4yaCTAWMTE #
ra308eTe Ce ChOMpaT ¥ 00PA3YBAT POHHUTE 3BE3IAM W MANGHTKM.

4. Npes cnejeoumte 15 MAAMAPAU FOAMHWA 3BE34MTE W MONGKTUKWTE €BOAKMDAT
A0 AHewHata Bcesnewa.

113CNe0BOTEACKUAT EHUN, PBHOBOAEH OT [AwoDAk CmyyT (KannjonHulicku yrveep-
CWTET), € ¥3N0A38QA AGHHW, NOAYueHu oT .nporpamuTe Ha HACA 30 M3yyasaHe NPOM3X0AQ HQ
HOCMAYECHUS IOH upe3 CNbTHUK, W3BEASH B8 3eMHa opouTa npe3 1989 r. CnbTHUKLT & u3Bbp-
W1A MUKPODBBAHOBO throrpamwpaﬁe Ha "HedeTo" W e OTHPUA HaH-cTapuTe W Hail-ronemnte
CTPYKTYPU HQ BCeneHaTa - OrpoMHW 00AACTY OT MbrAABMHW, KOWTO HO KOPTOTQ M3reKAQT Ko-
TO NYPNYPHW W CHHW BEJMKABHCKA AHUQ. Te3u MbrASBUHHM 06AACTH CO Ce {iOPMUPOAM OKOAD
300000 roamnm cnep Fonemns s3ups. CneunaancTute CMATAT, Y€ TOBQ CO 3APOAUNNTE, 0KOMO
KOWTO MpUBMTOUMATA € JHopMMPOna raNaHTUKKTE. ‘

MonydewuTe pe3ynTaTv NOTBLOHAGBAT TEOPUATO 3a Monemus B3pUB, MPEANOKEHO
npe3 40-Te roAnHu Ha Hauws sed. Cnopes Hea BceneHata fpesw Fonemus 83pus e Ouna csuta
B NPOCTPAHCTBO, NO-MAAKO OT PA3MEDUTE HQ EAMH OGWHHOBEH OTOM. TEOPUATO NPEACKA3BA ChUO
CHUECTBYBAHETO HQ KOCMMYECKO {OHOBO W3NBUBAHE, BH3HMKHAND B MOMBHTQ HA EHCNAO3WATA.
TaKosQ peAvKTOBO u3nbysaHe Geue OTHPUTO npe3 1964 r. oT ApHo NeHsuac v PoGbpT YuacvH
(no-KbCHO Maypeatn Ha HoGenosa nquMﬂ).

CAeA eAHOTOAMUHO MMKDOBBIHORO KapTtorpafvpade cnbTHMKLT Ha HACA aasa otro-
BOP HO peAMua KAwuesi sbnpocu, NOTBBPKAABA CB HANPUMED NPEANOAOKEHUETO HA TEOPWUATA, ye
90 npouexTa 0T BceneHata e W3rPUABHO OT CyGATOMHM YacTuuw - T.H. "ToMHQ Mayepua".

Tasn moTepug He B3QMMOAGWCTBYBG CHC CBETAMHOTA ¥ OCTOBO HEBUAWMA 3Q Hac("cxputa maca")

%

Cnope4 W3BbDUEHATE HAGMNACHAR BBUECTBOTO, KOETO MbPBOHAYARHO & GWAO PQBHO-

MEPHO PO3NpeAeneHo B "rAaHia" HOCMOC, 30MOYHOAD 4Q CB CTPYNBA CbC CBOCOGDG3HM MbMAsi-
BAHHM "XbAMOBE". HOI-MOAKWTE TOKWBG GTPYNBAHMA CG C Pa3MepH S00 MMAMOHQ CBETIMHHW
roguiu. Hali-ronemuTe 06XBALOT ABE TPETM OT W3BBCTHATO BCENBHO - 10 MUAWADAQ CBETMH-
HW FOAMHY,

Aocera Hail-ronamata wssecTHa Ha Bcesenata Gewe "sesvKaTa CreHa" - cTpynBa-
He HG XUNAAA FQAGKTWKW C pasmepu OHOAO 200 MMAMOHO CBETAMHHW TOAMHM. "BesuKaTa cTe -
HO" DT rONGKTUKM GW M3rAeKAANC KATO TOUMUQ B CPOBHEHVE C HOBUTE CTPYKTYPU - CROABAA
IK.CuyyT - Teau CTPYKTYPW CU NO-TONEMA OT BCAKO HEWO, KOBTO MOKE AQ CE 8WAA C ONTU-
yecku Teneckon. Te ca Guau Tam npe3 usnoTo Bpeme. Hue NPOCTO He CME MY BUKAQMM A0 -
cera". | ) |
Mo TaKbe HaWMH CMbTHUKST Ha HACA HOAHMKHG OGPATHO BBB BPEMETO U BUAR JU3U-
OHOMUATQ HO BCeneHaTa TAHOBA, HAKBATO MOKe O T4 @ 6una Ha 300000-r0ukHa BB3DGCT.-

"Tosa e KApPTMHATO Ha CvTeOpeHuweTo" - Ka3s0 Hu3vkbT AnvH KorvT oT HACA no
nosoA HA OTHPUTMATA. flo NOAOGEH HaWMY v OUEHABG W [MOpAK CuyyT: "AKO CTe penvruoseH,
T0BQ HanojoGsBa cpewa ¢ bora".

A Malikva TopHBp, @maﬁn OT YMKQrCHWA YHWBEPCUTET, BL3TOPKEHO BL3HAMKBA:

"Te otupuxa Cseuierna Mpaan Ha Kocmonoruata ! "

npofi.o-p H.banaGanos, MY

(no cbOGWEHNA B OMEPUKAHCKWSA neuar)

THACTE AH, Ye..

113n0N3yBAHETO HA Q30THM TOPOBE B NOCEBHWTE NAOWM €& EAHG OT NPUUMHWTE HO NOPHU-
HOBUS BHBKT. - CYWTAT. EHCREPTWTE OT HMHWCTEPCTBOTO HO CEACKOTO CTOMGHCTBO Ha CAL u.yue-
HATE OT yHusepcuteTa 8 wata Honopaso. [13N0A3YBAHETO HA Q30THM TOPOBE W YCBOABAHETO HA
HOBW {IOCEBHW NAOWW BOAW A0 TOBO, Y€ MOYBATC NOEMA NO-MAAKO METGH W OTAEAR NOBEYE ra30-
BE, KOUTO CbABPHAT Q30T, HOBTO MPEAU3BUKBA NOBULABAHE HA TEMREPATYpaTa.
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VBAH TH3EAEB 3A "CTOMHOCTTA HA TEOPWMTE BDB OU3MHATA"

H.C. K.§.H. H.CpeTeHosa,
WHCTUTYT no HOyHO3HaHWe - BAH

WveTo Ha WsaH Hepes Mosenes (1844-1916) - maTeMaTuK, BM3uk u Gunocod -
U4€ OCTQHe 3aBMHOrM CBBP3THO C OGOPYABAHETO HO NbPBUK GBArADCHU KAGMHET no fnauka,
KAKTO W CBC 30CAyruTe My Kb 00pa30BATEAHOTO Aeno no fu3wKa 8 BvbArapus. 00eKT Hg
TA3% CTATUA © QHOAM3 W OUBHKA HA NYOAVKAUWATA Ha YB.Iw3eneB "CTOMHOCTTG Ha Teopu-
WTe BLB fu3uKara".

.
v

CTyausta Ha Hs.lo3enes "CTOMHOCTTU HQ TeopuuTe BbE Pu3UKGTG" (1) npes-
CTQBAABA KPUTMUEH Finocoficku (rHOCEOROrMueH) aHOAM3 HO pesvua GyHaameHTanHY U 13-
XOAHW NOHATUA BYB Busunata. lUeHTpased npodnem sbs Juaukata 3a Ms.Mw3enes e Tosw ag
"HayyHoTo 00sCHeHMe", A0KOAKOTO JU3nuecKUTe TeopuM ca APEAH3HAYEHH A0 00ACHABAT A8~
JeHuATa 8 nNpuposaTa. O6EKT HO KDUTUYEH QHOMMA e ChliecTsyBaUaTa B NPUPCAOIHAHMETO W
NO~KOHKPETHO Bb8 {u3ukaTa npakTuka (cnopes Vs.le3enes - nopouxa) o6RCHEHUeTO Ja ce
CBEKAQ A0 XUNOTE3#, NOCTPOSHM Bb3 OCHOBU HA QHANOrWM.

06UKHOBEHO "HOYUHOTO OGACHEHWE" Ha SBAGHUATO 853 fmankara ce caexpa 40
POSKPUBAHETO HQ TOXHUTE NPUUMHW WAW, KU3GHO C ADYFU AyMU, KATErOPUATQ "MpUYMHHOCT"
CTOM B OCHOBATA HQ BCAKO "HAYYHO 0OACHEHME". BvB BPBAKA C TOBA fmnocofickara Kare-
FOpUA "NPUUMHHO OTHOWEHME" Wrpae POAATA Ha 0TNPABEH NYHKT B KDUTUUHIMA QHAAM3 HA -
3U4ECKUTE Teopud, NpeanoxeH oT Me.lwaenes,

30 A0 ce pasfiepe fOrMYECKATa NOANAGTA HA KPUTUUHAR aHaau3 Ha Us.li3enes,
04 TpAGBANO AQ Ce NPOCAeAN LAMD eAHO HONPaBABHME B MHOCEOAOrMATA (TEOPUATA HO MO3HQ~-
HUETO), KOBTO TPLrBA OT CEHCYOMU3NG, NPEMMHOBA NPE3 MHOCEONOrMYBCKUS eMNUDUIbLM Ha
A, JoK no nocoKa Wa Kaacuueckus CYGEHTUBEH WABOMM3BM HO M. BepKan W MOJBPHUA CKen-
TULM3DM Ha A.Xum, NocaegHusT, KOKTO e W3BBCTHO, CE& CMATA 3a "6awa Ha no3uTwsu3Ma"
WA HeoeMnupu3Ma Ha E.Max - MojepraTa Gunocoficka wKona Ha rpaHagara Ka 19-20-Tu seK.

MloAoGHA 304040 - O4EPTABOHE NAHOPAMATA Ha FHOCEO00rMYBCKUA BMRUPU3bM ¢
BbPXY TO3W HOH ~ OUEHKA HA OPryMeHTUTE Ha MB.l03eneB, HOAKOTO W 4Q M3riewAa uene-
Cb00PA3HA, B CAYYAA € BE3HUAENAHO NpessHy POMKMTE HQ TA3W NyGAMKayWs.

1. 1. To3enes. CrollHocTTa Ha TeopuuTe B8 duamkara (Mssos oT HB0GHAaPOABAHOTO
Oue ChbyuneHue "EnemeHTUTE Ha hoskaxueto"), C., 1901,
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07 Apyra CTPGHO KPUTMUHUAT OHOAM3 HO MB.M0387EB 30640 He MOME 40 ObJe pa3-
paH, O OUE NO-MAAKO OueHeH, Ge3 W3NAraHe NOHe HO 3HOMGHWUTATA KPUTUKA Ha A. XM HO
HATGrOpMATA "NPUUMHHOCT".

HaxTo e 400pe M3BECTHO, HAGCMKLT HO MOAEDHWS CHENTUM3BM 4. XM OTpWua
00BHTUBHNAA XADAHTED HO HATEropuuTe: CYOCTAHUMA, NPUYMHHOCT M HEOOXOAUMOCT NOPaAW

TAXHOTO TeopeTuuna (foruvecka) HeAonasyemocT. Cnoped A.XioM BBNPOCHUTE KATEropuM,GuU-
AEHKY DOUMOHAAHO HEPA3DEewnm, WMAOT CTATYT HO WAKSOPHW KATErOpWM ¥ KOTO TaKuBea Ou
TpaGBaAO AQ GbAQT U3XBBDAEHW KAKTO OT HOYHATA, TOKA W OT funocofuata. CTasa Ayma
30 M3KMUMTEARD cuAHa (M Kpaia) JMAoCOfCKa T630, KOATO NOCTABA NOA CHMHEHWE CMit-
CbAQ HG HOYKQTQ ¥300W0 (HOHBO GM OCTOHOAC OT HAYKATO, QKO OT HEA CE wuaxabPAM HATe-
FOPUATA "NPUYMHHOCT" ?) W UMATO ROTMYECKO HOHCTPYHUUA 8 TPYAHO OGOPMMA C NOTMMECKM
OPryMEHTH, HOKBBTO MEKAY BADOUEM € W CAYYAAT C UANATA CYGEHTUBHO-WAGOAOTUMYBCHA
JMHWG BB funocofuaTa. :

CamuaT J.Xiow ONpeAGAA CBCA [/IGBEH NPUHOC BbB HMAOCOMKMATA ¢ NOCTAHOBKATA W
DEWOBCHETO HO NPNOGAEMA 30 NPUYWHHOCTTO B NO3HAHUETO W CuligcTBYBAHETO. Cnopes Kopu-
fieR  HO HeMcKATa HaacuyecHa Junocofus E,KaHT nmMexHO XimosuAT"TpPaKTAT 30 YOBEWKATA
npupoAa” W NO-KOHKPETHO HEroBaTa §Mn0COfMA HO NPUYMHHOCTTA ro e cylyavaa oT “porma-
THUHATG My ApawKa" BvB Jinnocodiuata (2), a apyr kopufell - To3W NbT Ha duaukara A.
AVIHLOHH BUCOKO UEHW XMOBMS KDUTMUEH OHOAM3 HO NPUUMHHOTO oTHoweHne (3). B nucwoTo
cn Ao EpenfiecT ot 1916 r. A.AWHuafiH nuwe: “Xiom AecTBUTEAHO MM HGNPABW OrpOMHO BnE-
yaTnexve. B cpasHeHve ¢ Hero KAHT mu ce CTPpysa MHoro cnad" (4).

floruyecka KOHCTDYHUNA HO XNMOBATA HPUTMKO HO KATEropuaTa "npuuvHHOCT"
("npUYHHO OTHOWEHMe" )

3a J.Xom “o6ua funocodicka MaKcuMmo e, Ye BCHYKO, KOETO 3QnoYsd AQ CHUecTBYsa,
TPAGBA AC MMQ NPUUMHA 3Q CbiecTsysaHe. OOMKHOBEHO 8 NOBEYETO pGSCbMABHMﬁ TOBQ NOAO-
KeHve Ce MPUEMO KOTO OYEBMAHO, HO CB AOKA3BA M HE W3ucKBa Aokasatenctea" (5).

" AHGAM3LT HO NPUUMHHOTO OTHOUHWE 0GGYE NOCTABS MOA CBMHEHWE HErosaTa ofex-
THBHOCT. B CBOWTE PA3ChKABHMA A XM TPHrea OT OOLOTG NOCTAHOBKA HA THOCBONOrMUECKUA
eMMMPU3LM Ha K. Jlok: "BCAKO HaWe 3HGHWe WABA OT onuTa. OGEHTWTE ChUECTBYBAT CAMO B

03HOBAT CAMO upe3 Hero". v
e chnc:oa CTPAHQ NPUYMHHOTO OTHOWEHWE UMG ABG XAPAKTEPHU Oesera - npejuecTsy-
8OHE W NOPAMAGHE; NPWUYMHATA NPBAXOKAQ CBOBTO AsficTede BbB BPEMETO 4 o NOPAKAT.
NDUHUMARUAT BBAPOC, HOMTO XOM MOCTABA, @ CAEAHWAT : Db3MONHO AW @ ApUHUM-

2. A.Xiom "TpakTeT 30 YoBeuxard npupoda”.C.,1936, BH.BCTBIUTEAHATA CTYAMA HO
E.Naxosa, c.29.

3, A.SWHuTelH, 3aMeYCcHA O Teopuu no3HaHua GepTpaMa. Poccens B: Co6paH. Hayy. TPy A0B. ,

1.1¥, ¢.250. . .
. K.3emr. AwGept 3MMureMn. M.,1966, c.145.
-1.Xom, unt. pad., Bieesenveto, c.33. 59
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BT 30 NDUYMHHHOCTTA A0 GbAe W3BEAGH 0T anuTa ? dunocofimata Ho CHenTwuMama gasa onpe--
AeneH 0TrOBOD HO TO3® BbNPOC, G UMEHHO , ) ‘

B Howns (ceTusen) onuT oGexTuTe ca NDEACTABEHU B ADOCTPOHCTBEHA M BPEMERA
Gam30cT. OHOBA,KOGTD YCTQHOBABOME B HOWUS anT,e,qe eAHW nnnenma(ycemona,Bb3npmnmn)
CIEABAT ADYrv ABAGHUS. GAM30CTTA HO ABE ABAEHMA B NPOCTPUHCTBOTO U NOCABAOBATEAHOCT-
T0 vM BYB BpeMeTo, 06aYe, oue He 03HQY0BA, & Te Ce HOWIDAT B OTHOWEHWE HQ NPUYMHA W
CreacTBue. ACOUMATMBHATA CNOCOGHOCT HC HawMs yM € 0HO3W, cmATa J.XkM, KOSTO noctass
CeABQUNTE eAHO CAEA ADYFO ABNEHWA 8 HAWMS ONUT B OTHOWBHUE HA NPUUMHABOHE NOMEwZY .
WM. B eficTauTenmocT nopawaaneTo Ha BAHO SBNIGHWE OT ADYrO 30 HAC € CeTWBKO HEA0CThNHO
1 PQUUORANHO Hent a0 , Nnopagn Koeto To e camo egHa "Bapa®, a He HEOOXOAUMO 3HaHMe,
florwyeckata rpewka, xosto 8 CAy4aR ce ponycd, cnoped A.Xiom, e CbkieHueTo: "cnea Tosa,
CNej0BATE/HO NO NPUYMHG Ha ToBR" - COTU3bM, UIBECTEH OWE OT CPEAHOBEKOBHMETO.

Kasao ¢ apyru aymn, ssnoocut ChI4ECTBYBA MY NPUYMHHO OTHOWBHWE B QOB TME-

HATA AefiCTBUTENHOCT, W3BbH HawWA ONUT, € BBAPOC N0 MPUHUMN HEPU3PEUUM, AOKOAKOTO 8AVH-
CTBEHOTO 3HUHWE, C KoeTo pasnonarome,c TOBA HQ HOWWS ONWT.

Cnopea ucTopuxa Ha fmnocodusta E.MNaHosa: "0TXBLPARHETO HO OGEKTUBHOTO
3SHOUEHUE HQ MPUUKHHOTO OTHOWEHMe, NDEBPBUAHETO MY B NCUXOAOrMYECKa WN3na, OCHOBAHG
BbDXY NPUBMYKATA, NDABM HESBIMOWHO DEANHOTO CHUECTBYBAHE HO NPEAMETT M 0GB3CMUCAS Yo-
BEUKOTO NO3HGHMe. Haynata w fHunocofunta ce OKG3BAT MDA3HY 3OHUMAHMA C HUKUTBHY Heua.
3aKohuTe Ha npupogata, KowuTo 6CTECTBO3HAKMETO €8 CTPEMA AQ OTHPWE, HAMAT 3QAbAKATESHO
W HBoOxoAMMO npunckenme, Toil Kato 0TPA3ABAT HE CBUHOCTHW BPBIKM MeK Ay npeameTuUTe U
AeilcTBuTeNHOCTTA, HO ca DOpMY/MPAHY N0 GHOAOCMA ¢ A0Ceraumus HA__ONUT W nopaau Tosa
43DA3RBAT_He NpupoAaTa KO 0eKTUTE, O HawaTa COOCTBEHA NO3HABATEAHG NpUpoAa (nosuep-
TaHO oT MeH - H.C.).C u3kousHue Ha MATEMATURATA, KOATO criopes XioMm uma QNpUOPHN oC-
HOBAHUA, BCUYKM OCTOHOAM HOYHM CO cawo ¢ POOABMATHYHO 3HaHUE™(6).

leitcTeutento, Tosa e TEOPETUYHNAT 3804, A0 KOMTO A.Xim cTura B csosTq
EMNUDUYHA TPAKTOBKA HO NPUYUHHOCTTA, - CHENTMUM3LM NO OTHOWEHE UBHHOCTTA U CMUCHAQ
HQ HOYKOTG, NO OTHOUGHWE BL3MOKHOCTUTE HQ HYOBEUKOTO 3HAHWE v300W0. TYK e MscToTO Aa
Ce Hanpasu egHa yrosopka, KaxTo Cnomenax, "6auata Ha MoepHaTa dmanka” A, AlHyatin
BUCOKO OUEHABA (MAOCOIMATA HA MPUYUHHOCTTA HG A.Xow ~ Ta3n ousHka odaye ce 0THACA
A0 HDUTWYHATA CTPAHO HA BvRPOCHATA Qunocodus v ganeu He 20 HelnaTa HOHCTPYHTMBHA
CTPAHQ - NOCOUEHUS U3BOA W M300LO NOIUTHBHUTE TBbDACHKA B Hea. Cnesaliku A. AHualin,
ronamaTa sacnyra Ha A.XwMm e NDO3PEHHETO, YE CHUECTBYBAT MoHATUS (KaTo NpUuKHHoCT,
nanMMep), Kouto, Bbapexu ue UFpaAT CHUBCTBEHA POAR B HAWETO MMCneHe, He Morat Aa
ObAQT_W3BEAGHM OT onUTA no uncTo aoruyeckn nvr (7).

6. E.Maosa. OcHosHu npodnemn Y8 finnocoduaTa oT BelrbH A0 Hapke. C.,1974,
c.83. '

7. BK.H.CpeTeHosa, Beeolua samgHocT Ha AHuaHoBns Mosen 3a TEOPETUYHO MUC-
nexe. By Cnucanue Ha .BAH, pazgen "WicTopus wa Haykata, 1983,
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VI3n0OXeHATa nOrUYecKa HOHCTDYHuMA Ha XMOBQTO HPUTUKG Ha npuynHHocTTa, U8,
To3enes "BrpawAc" & CBOS KPUTWYEH AHAAM3 Ha "HIYUHOTO OUsCHEHME" M NO-064O Ha Teo-
puuTeE BB (U3MKATG.

30 vMOCTPAUMA e NPUBBAQ CAYYAs Che 38YKO HATO s8/EHMe, 0OPA3HO KA3aHO,
"Hai-NP03pauHO” W Ge3NPOGIEMHO OT rAesHa Touka Ha HOYYHOTO obackenue. Cnopes Juau-
HOTQ 3BYKBT 30BUCK OT TPEMTEHETO HO  TATA , KOETO e u EMNMPUYHO AOKO3QHO - B GB3~
Bb3AYWHO NDOCTDUHCTBO 3BYKOBM BHAHW HE Ce PA3NPOCTPaKABAT. KoraTo ofaue ce nocTasK
BbNPOCYT 30 NDAYVHATA HA 3BYKA, CbMABHUSTG Ha Ws.[3eses socrosHo C/BABAT OHE3M
Ha A.XioM.

"Ho AQAM MMeHHO TpenTeHeto HO Tenata NPO3BENAQ 3BYKO, T.6. AGIW TpenTeHe-
TO Ce OTHOCA KbM 3BYKQ KATO NPUUMHA KwM cregcTeue ? Cnopes MEH, HUE HAMOME HUHOKBO
OCHOBQHUE AQ TBHDAUM HEIWD, 3QUOTO KOKTO TPENTEHETO, THi M 3BYKLT ca YCEWaHMA, MaKap
W OT paannueH poAs ... Ye TPENTEHETO HO TENATA HE MONE AQ Ce CHATO 3a NPUYAHG Ha 3BY-
HO CTOBA ACHO OT TOBQ, Ye TO HE NPEAUBCTBYBA 3BYKA, O BCSKOrd o NPUADYHOBA 3 CABAO-
BATE/HO C KOKBOTO NPUBO TBHPAUM, Ye TPENTEHBTO & MPUUMHO HO 3BYKA, CBC CHUOTO NPABO
MOKEM AQ TBBDAUM, Y8 3BYKBT € NDUUMHO HO TPENTEHETO ... KOS & NPUYKHATA Ha 3BYKG,
QKO TOKOBQ AeMCTBMTEAHO CHUECTBYBA, TOBG OCTABO 30 HAC HBM3BOCTHO ... 0T BCUYKO Ka-
30HO 40 Cera CTaBa ACHO, Ye OGACHEHMETO ABACHMETO HO 3BYKQ NPW NOMOWTA HO TPENTEHETO
hu TenaTa e npocTo 3anbreake. Hue TpaGBa AQ rAedaMe NO-TPE3BO HA HBLATE,KATO NPU3HIEN,
46 HVKQKBO NDUMHHOCT B CMACHA HO MPOW3BEKAGHE WM CH3AGBAHE TYK HE CHUECTBYBU, O
ChllecTByBA HUKT, Ye 3BYKbT BCAHOrQ Ce NDUADYKGBA OT TPENTEHETO Ha Tendta, uaM, no-
NPABUAHO, BAHO W CHUO ABNIBHUE CE BH3INPUEMO OT PA3HUTE HEPBA HA OPraMM3MQ HW NO pas-
MMYHY HOUMHW ... fOKE W AQ WMOWE NOC/EAOBATEAHOCT, BMECTO ©AHOBPEMEHHO MPON3AM3AHE
B AGAGHUA CAYYOW, TO MOK HAMOME NMPABO AQ CBLP3BAME ABAGHUATG BB BUA HA NPUYNHHOCT,
AOKATO HE AOKaMEM, N0 KOWTO W AQ € HauvH, 4Ye BAHOTO OT Tax AelicTBUTEAHO npoM3BeKA
Apyroto” (8).

ChliaTa noruyecka KOHCTPYKuns Ue.M036188 W3N0A3BO W NPU KPUTWURMA QHOM3 HA
CHUECTBYBAUNTE HOYUHW OCACHEHUA BB (M3UKATA,NO OTHOUEHWE HA ABAGHUSTA CBETAMH,
TONAMHA W ENEKTKPUUBCTBO, U3rpaAEHM B3 OCHOBA HA XxUnoTesdaTa 3¢ efupa (uav eTepa);

"Hue BUASXME, UE 3BYKBT ¥ TPENTEHETO HA TEAGTO HE CE OTHOCAT NOMENAY CH
HATO NPUUMHE W CNEACTBUE ; TOAKOBA NOBEBYE, CABAOBGTEAHO, W3MMCAEHUSTEdUD U yCeuQHe-
TO 30 CBET/MHA HE MOrAT A0 UMAT HUKAHBA NPWUUMHHO BPBL3KQ NOMEMAY Cv. Aaxe v AQ Ao-
Ny3Hel PEAAHOTO ChUEeCTBYBGHE HA efupa, BCe NAK He Ue vmame ocuosunms Aa oGscHRBaME C
K0 BB BUA HO NPUYUHHOCT ABAGHWATA HQ CBEBTAMKATA, TONAMHATA ¥ np." (9).
0GuuAT U3B0A, KOMTO npasu WB.ll03enes Bb3 OCHOBA HA NPUMEPH OT PA3AUMHM

8. W.Mw3enes.  CroliHocTTO Ha TeopuuTe B8bB JuauKata. C,,1901, c.10-11.

9. U. w3enes., naK TaM, ¢.13.
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odnacT# Ha QM3uKATQ, @ CheAHUAT

" Toil, TeopuuTe, KOWTO @ CB34AA0 focera {M3MKATA 30 00SCHEHUE ABAGHUSTA Ha
NPUPOAATA, CQ HECHCTOATEAHM, NMOHENe NPUEMAT 30 MDUUMHA HO SBASHWETO WM Apyro no po-
A0 CH, DBUMHO WA U3MUCNBHO ABAEHWE, HOBTO HE ro NopaKAa, @ CGMO rO NPUAPYXaBa, uay
HBU3BECTEH HAKAKBB CU AeATen, NPUMYEH HA AEATEAHO HAYAAD ... HecveTosTentocTTa Ha
Te3U 0OACHEHMA Ce CbCTOM B TOBA, Y8 T8 WAM 30TbMHFBAT Oue noBseve ABAEHMETO, KATO ro
CMATAT 30 NPOAYKT HO HAKGKBQ CU CHBCEM HEW3BECTHO CANG, AN NPenoBTAPAT C APYru Aymu
{aKTa HA NPUADYMABAHE ABABHMETO OT ADYr poAose ABAEHUS ... BCWuKuTE Tvs npumepn no-
KO3BOT, Y& C OTXBbPASHE NPUHLUNG HQ NPUYMHHOCTTA 8 CMUCEA HO CH3ABAHE Y HG YHWUOKQ-

BAHE ¥ CBC 3(MBCTBAHETO MY C HEW3MEHHQ NOCAEAOBATENHOCT, HME BCBUHOCT He 00ACHABAME ag

—— e

HMETO,Thil KATO caMo ro npenoaTapsive ,a NPENOBTAPHETO C ADYFY AYMA He e oGscHerme"(10).

W3xoavT, HOWTO fpepnard Ws.lw3eneB, e B pamkuTe Ha CYOBKTUBHO-WABOAMCTHYEC-
KQTQ rHOCEOMOMNA - W3CNEABOHE NPUPOAQTA HO HAWMTE COGCTBEHM YCBWUHNA W CBEKAQHBTO Ha
NO-COKHUTE MCUXMUECKM NPOUECH M FAKTH HbM no~npocTy,

Bva BTOPATA YacT Ha CTYAATQ, HONBAHO B OBDHAMGHCKM CTWA, ce npasu KPUTHUKO
HO O0BKTMBHOCTTG (T.E. CHUECTBYBAHETO BBH HE3ABUCUMO OT CH3HAHUETO) HA npocTPQHCT-

BOTO W BPEMETO § CTUrQ Ce 40 M3BOAQ 30 GOCYPAHOCTTO HQO MEXQHWYECKATA naen 3a "npasHo
npocTpaxeTso" u Ap. (11).

HsHOM OBuW OUEHKM 3T CTYAMATA Ha {B. W3enes "CrolinocTTa Ha
HQ TeopuuTe BbB HiMauKaTa" :

1. 06eKT HO CTyAusTa € 3HauMM HayueH npoGnem - BPb3KATA MexAy FuauKata u
TEOPMATA HQ NO3HaHUeTO. Mo AbAGOKOTO ySekAeHue Ha Apyr @unocof-Gusnk, A.AdHualH, no-
IOKUA OCHOBHTB HO MOABPHATO FM3uKa : "BsﬂwMonb3KOT0,CbmeCTByBONG MEXAY HayKata u
TEOPUATA HA NO3HAHWETO, UMQ 306BAEKUTENBH XapakTep. Te 3QBACAT eAHG OT Apyra. Teopus-
TG HO NO3HOHWETO Ge3 AONUP C HaykaTa ce ¥3POKAQ B NPpasHa cxema. Haykate Ges Teopusta
Ha no3HaHMeTo (A40KOAKOTO TOBA W300UG € mrcAuMo) e NPUMUTMBHA ¥ oBbpKaHa" (12). Bu
MOFAD AQ CE Kake, Ye WMEHHD "A0nMpbT" HA BuauKaTa ¢ TEOPUATA HA NO3HaHMETO e ofuara
HOHUBNTYQNHA UMK, B KOATO CE GHOAM3MPA  CTOMHOCTTO Ha TeopunTe 8b8 {dusvKaTa.

2. AKo He ce nbka, B Moruxara CHUBCTBYBO €AMH MOAYC, 48 OT rpeuHu npesnocTas-
KW MOXEe AQ ce CTWrHe A0 BBpHM M3BOAM. Hall-0Guo HQ3QHO, TAKQ CTOAT HeWaTe W ¢ pasrem-
AGHATQ CTYAMA Ha UB.w3enes. KaKTo CTGHG sicHo oT H3nomeHoTo, B Hea Tol nognara Ha
KDUTUHYEH QHAAM3 ByHaameHTaAHUTE NOHATUA Ha Puankara Ha 19-Th BeK ; NPOCTPAHCTBO, BREME,

10. W.Tw3enes, CrolHocTTa Ha Teopunte BB fuamxara, C.,1901, c.14-15.
11. W.Tw3enes, nax Tam, ¢, 22-23.

12. A.3MHuTelH. 3aMeyanus K cTaThAM. CoopaH, Hayy.Tpysos. M., 197,
1. IV., ¢.310.
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ABMHEHME, ETED W Bb3 OCHOBA HQ XWMOBOTO PO3BMPUHE 30 NPUYMKHOCTTA OTX8HPAR ACCOMT-

HOTO NPOCTPOHCTBO ¥ BpeMe HA HNTOH, MOHATWMETO "NPA3HO NPOCTPAHCTBO", XMNoTes3aTa 3a
gTepa ¥ Ap. HOJKOTO W AG 3BYYM NOPOAOHCAAHO, HO TOBA @ MBTAT, MO KOWTO TPHrea chspe-
MeHHaTa fu3nka, dM3ukata Ha XX Bex. HoTo e A0Gp® U3BBCTHO, UMEHHO C OTXBLPASHETO
HG GGCOMWTHOTO NPOCTPOHCTBO ¥ BPeMe HO HWTOH 3aMOYBA CNEUMANHATA TEOpWs HO OTHOCUTEA-
HOCTTQ Ha A AfHWGMH 5 C OTXBYPAAHETO HQ XMNOTE3QTQ 30 6TEPE - CHBPEMEHHATA EneHTPo-
AVHOMAKG U T.H. TyKk odoue Tpa0BA AQ €6 HANPABW BAHO YroBOPHG. B PA3rAEKAQHOTA CTYAMS
¥s.Mo3enes ce npeacTaes Kato funocod Ha fMsmKara, @ He KaTo fu3mK. (pasuaHuTe W3BOAM,
A0 KOWTD AOCTUrQ (HE3MBUCWMO OT HKOKBW W3XOAHM BMAOCOBICKW NO3UUMM), U HErOBMAT KDUTHUEH
QHOAW3 HE CQ NOC/BABOHM OT HAKGKBO HOHCTPYKTWBHG $U3NUECHG Pa3paGOTHA, 83 KAKBATO He
MOXe AQ Ce FOBOPWU 3@ nporpec BbB {uauKarTa. H'OHCTPYHTHBHATA CTPAHA HQ HErOBWA KDWMTMUBH
aHa M3 8 0GbpHATA KbM TEOPUATA HQ NO3HAHWETO (KbABTO BRPOUSM HUWO OPUIMHONHO HE HA3BO
3UKaTa.
T mgizm:ocT, 3HOE €&, Ye Olle HAQCUKDLT HO CYOSKTUBHWA WASAMU3bM [Jx.Depxau noa-
JAGre HO KPUTWKQ OT r/@AHQ TOUKG HQ CBOATG dunocofinA aGCONNTHOTO NPOCTPAHCTBO W BPAME
HO HOTOH W.rv 06ABSBO 30 HechcToaTeHn. 0T ToBa 06QYe  BBB JM3UKATA He ce Cayusa
HMIO 0COOBHO A0 NOABATA HA A, AWHWAMH W HEroBGTG CNBUAGAHQ TEOPUA HO OTHOCUTEMHOCTTQ,
B KOATO fMAocOfcKaTa KPUTWKA € NOCABABARA OT KOHCTPYKTWBHQ diM3vuecKa paspadoTHa.

3. He3gsucUMO OT KA3QHOTO B T.2, 083CROPHG 3acnyra Ha We.lw3enes 8
"CTolHOCTTG HO TeopwuTe BbB PuauKaTa" e, ue Toll HATO ABAGOK MUCAMTEN OTXBBPAA Mexa-
HUCTWUHUA BB3rAe4 3a CBETA W TO MO BPEME, HOFGTO NOCNBAHWAT ? NAPGAUrME ¥ CTUA Ha
MACAEHE HE COMO BbB (W3WKATO, HO # B USAOTO NPUPOAO3HOHME - "OT M3NOKEHOTO A0 TYK -
Ka3sa 18.I036M16B - CTABG ACHO KOMKO HECHCTOATENEH € TO3X MEXAHWUYECKW Bb3rnel 3222;-
npupoaata " (13). 3a meH TO3 3aKAwuuTeneH W ododwasay n3soA Ha We.lw3enes io CM-
HOCTTO Hu TEOPUMTE BbB HWUBMHATA" € OCHOBHWAT 1M OMX KO3GAQ W3NPEBAPBAL BpeMe

‘ o fuaukara.
. ;zBZimZCTSO Wg.lu3eneB OTXBHPAM BCUUKM XGPOKTEPOAOTMUHM YepTH ;u mq;:;:ﬁ;ﬂ
KATQ KOPTMHG Ha cBeTa 3a 19-Tv Bex. e npunomns camo,ye no oHosa spewe Il tme e
GeacnopeH HOYYeH GBTOPUTET B 007ACTTA HA dU3uueCKWTE HOYHW B bbArapva e Npuebp
HO BTEPHOTA TBOPUR 30 BNBHTPUYBCTBOTO ¥ MATHETUMO.

13. W.lw3enes. Uur, pad., c.44,
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HA{ CE CTUFA A0 CbH3AABAHE HA CAMOCTORTE/HA CRELWAAHOCT
"OU3NKA" B COOWNMCKIAA YHWBEPCHTET

H.c. [.Hamvweso, UOTT - BAH

Hato yueGHa AucuunavHa finsukata ce npenojasa B8 Bucwerto yuuauue B Cofius
0T NHPBOTA FOAVWKA HO CHUECTBYBUHETO HO GM3UKO-MATEMATMUECKUR MY OTAeA. CneunanHocT
fuanxa ofaye e Ouna CH3ACAEHA 64Ba Cheg 1920 r., KOTO AOTOrQOBA YHUBEDCUTETHT © nog-~
FOTBAA yyuTeAM C o04ad CMEUMOAHOCT "MATEMATWHA ¥ §M3MKQ". B HaCTOSWATA CTQTMR ca npo-
Crejesn yueGHUTE NAQHOBE MO (M3MKA W TAXHOTO U3NbJHEHWe npes nepuosa 1889-1920 r.,
07arojapenvie Ha KOBTO Cé AOCTArQ A0 BAKHIY 30 PA3BUTUETO HA BACWETO OOPQ30BAHME y Hac
MOMBHT - Cb310BGHETO HO COMOCTOATEAHA CNEUWCAHOCT "Huamka",

BbB du3nKo-MaTEMATUUECKUA OTASN Ha Bucieto yunaume B CofiMst OT CH3IAQBAHETO
My @ Gun0 BhBEABHO PEAOBHO NPENOAGBAHE HO TPW fu3vueckwu avcuuniunun. MNpes yuedHara,
1889-90 r. 3anousa 4a ce uete Kypc MO {M3UKA - NPe3 MbHPBATA FOAMHA OT EMaHyWA ViaHog,
0 0T CfeABaWATO FOAWHO 30 NPEnoAasaTen & Gun Haswaued Mopfvpuit baxmeTues. 0T yueGHa-
Ta 1891~92 r. KypcvT no fU3MKU ce ueTe Beue OT ABAMO npencaasatenn. Kato BTOPH npeno-
AQBATEA MO QU3MHQ BPEMBHHO & Oun Ha3naueH lepuo MapKoscku, OT AATHOTO NoAYroAMe Ha
cuyaTa roauda Mapud bvuesapos 3amousa 4a veTe acTpoHoMMA. Tolt noema W yacT oT Kypca
no @uauKa oT cnepsakata 1892-93 r. AHOAMTMUHG MEXTHMKG Ce NPENoABa 3a NP8 MuT OT
Cnpuaon TaHes HO "yueruuure" o NOCABAHUS TPETW KYPC Npe3 yveShaTa 1891-92 r.(1).

CneunanHocTuTe BbB BHCLETO YUMIMIE C8 NPEAXOKAAT OT W3NWTHU rpynn. Toft
HATO U3NUTUTE CO GUM CEMEBCTPUAAHW, YUSCHUTE NPEAMETY CA GUAW PABAGNRHW HO W3NUTHW
FPYNA B HQUANOTO HO BCEHW CEMBCTHP. Ha 16 Aexemspy 1889 r. ChBETHT HA NPEROAGEATEAM-
TE € ONPeAE/MA 30 {M3MUECHATE ¥ MOTEMATUMECHUTE HOYKM ABE M3NUTHU FPYNU "MOTEMATHHA
W Bu3nKa" ¥ "MOTEMATMHO ¥ AECHPUMTMBHA. FEOMBTPUA". BbB BCAKA W3NUTHA FPYNa e uMano
3UADKUTENHN 30 U3YYaBAHE NPEAMBTW, HAPWYGHM "cneuuannu". 30 MSNUTHATA rpyna "maTe-
MOTUHG W GU3MKA" KATO "CNBWMaNHM" CO NOCOYBHM NPEAMETUTE "{M3MKE" ¥ "QHQAUTUYHG Me-
XaHuKa" (2) . ChBETBT HQ NPEnoAABATEAMTE € ONPEABASA MHUMOMHMA Opoil npeAMeTH, HOWTO
TPAGBA AQ Ce U3Y4QBAT BCEKY CEMECThD. CTYAEHTMTE CBOGOAHO CQ AONBABAAM HEOBXOAMMMS
MWHUMOAGH OPOA C APYrY NPEAMETH, W3YYaeaHu BbB Bucweto yuvavue. Mopaav "3noynoTpecy-
Te HQ yueHuuute", HOMTO "W30Mpamm no TPW Hal-necHu npesmeTh", npes 1892 r. e Guao pe-
UeHo AQ ce "NPeAOCTABM HA BCAKOM YUeHWK NPaBO 40 €W U30MPQ CBOGOAHO CaMO rpynara,
He npeameTATe" (3). CAeA WECTMR CEMECTPUANSH MANWT CTYAGHTUTE NOAyYaBanM "OTNYCHHO
csugeTenctso ( dbsolutorium )" (4) . fpes nepuopa 1892-1895 r. ca u30aeHH
46 cBMAGTEACTBX 30 30BLPUEHA CRBUWAAHOCT CaMo no "maTemaTuwa® (5).
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Move ONMT §M3MKATO AQ 30EME MACTOTO CU KATO CAMOGTOATEAH CEUMGAHOCT &
0un HaNpaBeH NPe3 BTOPATG ROAOBMHE HO 90-Te rosvHu Ha XIX BeK. CbC 3QHOHQ 30 Bucueto
yuwnuie 8 Codus oT 1834 ', U NPUBANHUKA 30 NPUJIOKEHUETO MY OW3NKO-MATEMATUYECHHST
oKynTeT & OUA PA3AGAEH HO ABQ HAOHU 30 "MATEMOTMYECKA HAYKA" (MATEMOTMHG U GM3uKa)
¥ 30 "npupoAHU HOYKW" (XWMMA W ecTecTseHa ucTopua). Bvsegen e Gun u YETUPUIroAnLeH
Kypc Ha ofyuene (4). B u3pagoTsHua yuedeH nack 3a CNELNGNHOCTUTE, W3YYUBGHK BLB
Bucueto yuuamue, uetewm : "MPUDOAHUTE W MOTBMATAUECHUTE HOYKW, KOWTO CE& NPEnoAdBaT
8b8 GM3UHO-MATEMATUYECKMA aKYATBT, 06pU3YBAT CASAHUTE CNEUMGAHOCTH : 8CTECTBEHA
UCTOPUA, XUMUA, MOTEMATMKO, fn3uka" (6). B HEro ¢a MOCOYEHW B8 BCAKG CREUMAAHOCT
"KAKBM TNQBHM K NOMArQAHA NPEAMETH W NPOKTUUECKW 3aHATWA ca noTpelhu™ (4). 3a cne-
uManHocTMTe "EnMsnKa" u "MaTemaTUKA" Te He Ce PAINMYGBAT CHYECTBEHO. B yueGHWA nngH
KbM TPUTE NPENOAGBAHM BEUE OCHOBHM (JM3UYECHM AMCUMNAMHM € A00GBEH KYPC N0 TEOPETHYHA
(MaTematuyecka) §u3uka, BHANUBOLW "MATEMGTUYECKG ONTUKA™, “MTEMATWYECKA TEOpud Ha
ENEKTPUUECTBOTO W MArHETU3MA™ 1 "Teopus HO eACCTUYHOCTTA W KARWAAPHOCTTA". AonbAHe-
HM CQ CHU0 CNEeUuanHW Kypcose no "MaTeMmaTviuecka Teopus Ha TonawHata™ ¥ "Teopus Ha
noTesunana® KoM o0una KYPC MO GHONMTHUHO MEXQHWKD. B yueGHWR NAGH Ca BHANUEHW W HO-
BuTe Kypcose no "Meteoponorya" u no "Metopua Ha  guauKo-MaTemaTUyecKuTe HayHu". lpes-
BUAGHO © CBUO PO3UMDABAHE HA KYPCO NO GCTPOHOMAR. 30 CMEUWAAHOCTTA "HM3Mka" YueGHWAT
NaH NPEnopbYBA U3YYTBOHETO KAKTO HO BCUYHY MOTEMATUUYECHU AMCUMRAMHW(NO-TOAAMAG 4aCT
OT TAX CQ GWMAN 30ALAKMTEAHW), TGKQ ¥ HQ "Heopramuudo xumuva, Neaaroruke, Kpuctasorpa-
fus, dusnorpaduuecka u AvHamnyecka reosorus, fornka, Nouxonorus" (6).,

HenpoMGHEHMAT NPenoAGBATEACKA CBCTOB, ChCTOAW ce oT npofecopure N.baoxmeTnes

M.Gvuesapos v goueHta Cn.lGHes, € yCNAA AG M3NbAHW CAMO uYaCT OT TO3W yueGeH NAGH.
Cvaelikn no OTREUGTAHNTE 30 BCAKO nosyrogve "pasnvci” Ha BucweTo yuvamue, OT eceHTd
HQ 1897 r. A0 Kpas Ha yuedHata 1903-1904 r. TpUTe OCHOBHM JM3UUBCKM Kypca ca Guau
UeTEHU PEAOBHO, HO BEUE KATO YeTUPNCEMECTpUasHu. Crej 1898 r. "EKCnepUMEHTAHA
fiuaua™ e Guna npenoaasaxa camo ot npodiecop f.baxmeTveB. HypchbT no actpoHoMus e
BKAKYBAA : "Cliepuuecka acTpoHoMws, PAKTMUECKA GCTpoOHOMMA, HeGecHa MexaHuka v AcTpo-
{n3uKa". Mo QHAAMTUYHG MEXAHMKA CG GWAM W3YYCBOHW pa3gennTe @ "KWHEMOTMKQ W CTATUKA,
JvHamuka, XuApOMEXQHMKQ ¥ Mexaua Ha cwctemnte". Mopagu AWNCa. HG NpenogasaTten oc-
HOBHMAT KYPC MO MOTEMATWUecKa (M3MKA He e Gun BbBejeH. OT cneuuankuTe Kypcose pejose
e OVN COMO EAHOCEMECTPUOAHUAT KYPC NO MeTeoponorus. "MoTemaTuyecka Teopua Ha TONAWHO-
70" & NOCOYBHO GAHOKPATHO B PA3MMCA 30 3UMHOTO MOAYrogve Ha yueGxata 1897-98 r. He
ca Guan veTeHu "Teopua HG' noTeHyMana" v "WcTopus HO QU3MKO-MATEMATUYECKUTE HayKu".
W3sbH yueGHus nnaH npodiecop [1.baxmeTes & Yen ABC ABYCEMECTPUQAHM CNEUNTAHM KYPCQ no
"Wameputenun MeToau" (40 yweGHaTa 1898-99 r.BKAWYMTEAHO) ¥ NO "MPUAOKEHUA HO eneKTPpU-
4ecTBOTO B NpaxTWKaTa" (npes yueGHata 1902-1903 v 1903-1904 r.). Mpu Ta3M HenvAHoTa
HO YBTEHWTE OT OTAEAQ NO HU3MKQ KYPCOBE CMEUMOAHOCTTA fiu3nKa v OTAEA®T no FU3MKO He
CO NOAYYMAU COMOCTOATEAHOCT. 3a TOBQ CBMABTEACTBYBAT W W3AGAGHWTE NPE3 NepuoAa
1896-1926 . QT BUACUBTO yuwAulle W YHUBEPCUTETA 466 CBMABTEACTBA 30 30B8bPUEHG CREUWaA-
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HOCT "saTemaTuka # Jusuka” (5). 3a Aa noayun"amnaom" CbC 38GHME "MArWCTBP", BCBKM
0T TAX € TPAGBAND AQ CE ABW AOMBAHMTEAHO HO “OKQAEMHUECKW Wn AbpxaseH manut" (4),
flpe3 1902 r. GpeHCKOTO MPABMTEACTBO € "NPU3HAA0 HO GLArAPCKOTO 3PEoCTHO CBUABTEN-
CTBO CTOMHOCTTG  haheliex™ (7). BbnpochT 30 HOMMPOHETO HU NPENOAGBATEN MO Teo-
PETHUHG (U3MKG © Oun OGCHKAGH HRKOAHOKDATHO OT JAKYATETHUA ¥ GHOABMUYHMA CHBET HQ
BUCETO yuuauue. B pe3yATAT Ha TOBG MWHMCTEPCTBOTO HO HGPOAHOTO NPOCBEUEHME WM3NPATU-
no npe3 1904 r. acvcTeHTa HuKkona CTOAHOB AQ CREUManM3Npa MATEMATMYECKA Ju3uKa 3a gse
rogiv 8 TepMarus u Opawuns (7).

0T 1904 o 1918 r. 30 fmauueckute Haykw B8 YHusepcuTeTa B Cofus HacTwnsa
30cToll W AOpY BDBUAHE HA30A. UYETBLPTMAT OCHOBEH KYPC NO TEOPETUYHQ Ju3uKa He e Oun
BbBEAGH, O CHWECTBYBAHETO HA O6WATA CREUMGAHOCT "MATEMATMHO W fU3MKA" € Guno ofiuunanHo
YTBBPAGHO. 3QHOHLT 30 YHMBEpCWUTETQ, 8AR3bA B cuAQ 0T 1 oKToMBpu 1904 r., onpegenin
OM3MKO-MATEMATHYECKNS DAKYNTET AC WMG ABQ OTABAQ - HOYUEH W TEXHUUECKM, C HATeApW
HbM HOYYHUS OTAEN "N0 EHCMIEPUMEHTOAHG (M3nKa", "NO MATEMATWYECKA JW3WKQ ¥ OHAAUTMYEC-
KO MEXQHMHE" ¥ "NO QCTPOHOMMA M reopesna™. 30 TEXHUUYECHWA OTAen e OuAa NPEeABWAEHO KO-
TeApa "no WHAYCTPUanHa fu3ika®. Bun e u3padoTen w HOB yuedeH NAGH 3G CheyuaaHocTuTe,
KOWTO Ce W3yuasaT B YHWBepcuTeTa. Bve OU3MHO-maTemaTuuecKua JakyaTeT cneyuanHocTute
cO "maTemaTuHa W §u3anka™, "xumua" u "ectecTBeHG ucTopua". B yueGHus nacH 30 cneyman-
HOCTTQ "MOTEMQTHKG 4 JU3uKA" HAMMDOME NET OCHOBHKM Kypca no "TeopeTuuecke fusvka”, Ho-
PBYEHO TOKG 3Q NPLB MBT; NO "EKCNepUMeHTanHa Juauka™; no "AHaaMTHueCKa Mexauuka (odua
1 cneyuanHa)" 3 no "AcTpoHomus (cfiepuuecka ¢ NPAKTMYECKa, QCTPodM3MKA U TeopeTuuecka)"
0T Hero e OTNaAHOAQ HefecHaTa MeXaHwHa; 4 no "MeTeoponorwa™, 0e3 AQ e NOCOUEHO OT HOA
KaTeApa We ce uvere (8). MpemaxHATA & eAMHCTBEHO AMCUMNAMHATA "HcTopuA Ha dv3uKo-MaTe-
MOTHYECHUTE HayKW".

Horaro pasrnexsame U3nbAHEHWMETO HA TO3W yueGeH NAGH,TPAGBA 40 UMOME NPeABNA
Ye HONYCKOHETO HQ ABGMO TWTYASPWU HQ HAOTEAPW BAOWMAG padoTaTa B 0TAena no {in3uka. Ha
MacToTo Ha [1.6axmetnes ot 1909 r. "OnuTHa dusnka" npenogasa AnexcaHAdp XpucTos, a
suecTo Cn.faHes QHOAMTWUHA Mexawuka ce ueTe oT 1914 r. oT Wsax lieHoB. HUTO eAMH KOH-
Hypc, O6ABEH 30 PA3UMPABAHE HA NPENOAABATENCKWA CHCTGB HG OTAEAQ NO fM3MKA B Nepuoja
oT 1904 g0 1918 r., He e Aan pesyatar. Mpes 1913 r. Ge3pe3yATaTHo Ca Guav 0GaBEHN
HOHKYPCH 30 PEAGBRM AOUEHTW NO EHCMEPWMEHTAAHO Jnavia W no "acTpoHomus (Hedecka me-
XQHvKa)". Moadata Ha H.CTOAHOB, PA3rAGAQHG OT JOKYATETHWR ChBET Ha 16 aHyapu 1906 r.
AQ NPOADAKM C FOAMHQ W NOJDBMHA CNBLMGAM3AUMATA C He e duna yaosnetsopea (9).8bvnpe-
KW TOBA TOM He e Noen YETEHETO HO KYPCA NO MOTEMATHYECKO $W3WKA, HAKTO Ce € DUAKBAND.
Toll KOTO NO BpeME HA YHUBEPCUTETCKATA KPU3Q NPE3 3WMMHWA CEMECTbP WA yveGwata 1907 -
1908 r. H.CTosHoB € OWA HO3HOYEH 3Q NPEnoAaBaTEA NO QCTPOHOMAA B ANOCTONOBAA YHWBEP-
cuter, Ha 28 aHyapu 1908 r. Toi e yBOAHEH 30BAHO C BCHuKM "HOBW" npenojasatesd. 3a-
KOHbT 30 HUPOAHOTO NPOCBEWEHWE OT 1909 r. NPEASUKAQ AQ CE Cb3A0A8 CAMOCTOATENHT Ka-
T84 NO "MaTemaThuecka JM3MKA", HO A0 Kpas Ha BOMHWTE TA He e cy3gazeHa (1). Hoype
30 PEAOBOH AOUEHT NO MaTeMaTuuecka fuauka e 6un odaseH 3a npvs nvT npe3 1910 r. 3a-
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KANYEHUETO HO QAKYATETHATA HOMMCMA MO @AMHCTBEHOTA KAHAMAGTYDA Ha H.CTOAHOB 8, Ye
Toll He MoXe A0 ObAe U30PQH, "30UOTO PAGOTUTE My He OTrOBAPAT HO MSWCKBUHMATA HA 30-
Kowa" (10). MpenogasaTenckara padoTa Ha 0TA8Ad NO {MauKa e no-caada s CPUBHEHME C
nepuosa 1896-1904 r. TpuTe OCHOBHM KYpCG, uMeTO yeTeHe MPOAbAKUAO, CQ GUAW NpeKbC-
BAHW NOpaAV YHUBEPCUTETCHOTE Kpu3a npe3 1907 r., cMAHATG HQ npenoasaTennte M Bol-
HaTe. KYPCBT NO QHOAMTUYHO MEXTHUMKA e GuA pasumpeH. Kato CNIEUNGAHY YACTH KM Hero
CQ YeTeHu: "ENGMEHTH HO MaTemaTWyecKaTa (MexoHAuecKaTa - 6.4.) TeopMs Ha TommMaTa"
v "Teopua HQ NPUBAMYAHETO", HOPeYeHa oue "Teopus Ha noTexuuana". B Kypca no excnepu-
MEHTOAHO (JU3MKG HAMO NPOMEHM. HaManeH e 0BEMBT HQ YBTEHATG MaTSpUs: NO aCTPOHOMMA,
ACTPOJM3UKATA ¥ HEGeCHATA MBXQHUHA CO WA UETEHM COMO A0 KPUA HA yueGHaTa 1904-1905r.
EAHOCEMECTPHOAHMAT KYPC MO METEOPOAOrWA & GUA YeTew OT npofiecopa no acTpoHoMMa M.
Bvyesapos camo 20 1906 r., cneA KoeTo e npenscHAT. CvC 3aKOHA oT 1909 r. 3a METEOpO-
NOrUATa e OMAQ ONPeAB/ieHO COMOCTOATEAHE HATBAPG, HO TA HE @ GWAD Cb3AGAGHA NPe3 Pas-
rnexAaH¥a nepuoA. B npuetus npes 1905 r. "MpaBWAHMK 30 M3NUTWTE NpW yHMBepcuTeTa"
CEMECTPUAAHHTE M3NUTW CA G 3aMeHBHM C ABO YHWBEPCUTETCKW"3Q NPEKOPAHO YueHue",
Te ce NPOBEKAQM CAEA YETBHPTAA W CAed ocMuA cemecTbp (8). Mporpamata 30 BTOPUA YHU-
BEPCUTETCKM W3NUT HO CNELMAAHOCTTA "MATEMATMKQ M dM3MKQ" AQBAG Bb3MOMHOCT AQ €6 W3-
0MpaT NpenMyuecTBEHO JM3NUECKH AMCUANIMHW W AQ CE 30BBPUBA CHC CNAUMAAHOCT "JUBUKA
W MOTEMQTUHQ". YHMBBDCUTETBT € M3AGA ABCET CAMAGTEACTBA 30 3UBBPUEHG CNBUMAJHOCT
"{W3MHa M MATENQTMKA", OT KOMTO eaHo npes 1913 r., esHo npea 1921 r., Ase npes 1922 r.
eaHo npes 1923 r., ueTupn npe3 1924 r. v eaHo npe3 1925 r (5). "YueHa CTeneH AOK-
TOP" CcnopeA TO3W NPABUJHAK MOKENO AQ CE NOAYYM CNej ABABAHE HO QKOAEMAYEcKW v3nuT(8),
Ha 1 toan 1908 r. QHOAEMWYHWAT CHBET e Npuen 00Pa3ely HQ CBUAETBACTBOTO 30 3QBBPUBAHE
(aGconyTopiyM). OT TG3M FOAMHO 3AN0YBA AQ C6 NPABM PASAMKA MEXAY 3QBLDUMAKTE C OKAA6-
MAYHO AMNAOMO W CBC CBMAETEACTBO. Ha NPOKTMKA TO3W PG3IAMKA BAW3G B CWAQ €ABA CAGA
BotHute (1). -
Bropt ONUT CABUMAAHOCTTA M OTABALT NO JU3WMKG AT NOAYYAT CAOMOCTOATEAHOCT
3anouHan npes 1918 r.Tofl & Oua ycnewno 3asbpuen npe3 1922r.CuBeTsT HO OW3MKO-MOTEMATHUE
KMA JOKyATeT onpeseann npe3 1918 r. KowMcuA, 30 "AQ OOMACAM BBNPOCA 30 MEPKATE, KOMTO.
TpaGBQ AQ C& B36MAT, TG AQ MOrQT BEYe MAQAEMM AQ 3QBBPWBAT 06PA30BAHUETO CW B HOWMA
YivBepcuTeT cbC cneynanHocT duavia™ (11). B AOKAGAQ HO HOMMCWMATA YeTem & "npu ChuecT-
BYBOWWTE HOAMYHM NPENOAABAMMA U YNPOKHEHWS HQ OTAGAC NO MATEMATMHA U du3nka ... OT
AMCUMNAMHATE, W3YYABAHETO HO KOMTO CTOM HQ NBPBO MACTO 3G CTYAGHTM BW3nUM, 30CTHNEHM
Ca Camo : EKCNEpUMBHTAAHT $U3uKQ, AHOAMTUUEBCHA MBXQHWKA W ACTPOHOMMA. KOMMCHATG HaMe-
PU, Ye CAYWAHETO COMO HQ TOKY-UO CMOMEHOTHTE AMCUMNAWHW W NPEKAPBAHETO HA YCTAHOBEHW-
Te 8b8 {u3anveckara nadopaTtopws OOWW YNPAMHEHWA HE & AOCTATDYHO 30 EAMH CTYAEHT Ju3nd.
Heo6x0AMMO € 20 GbAQT. 30CTLNEHW B HAWMA YHuBEPCWTET ouwe : TeopeTuuecka fimauka v Mereo-
POAOFMA ... KOHTO W AQ CE BBBEANT AONBAHUTEAHM YETeHWA no EKcnepumexTanHa fuauka, Kax-
TO HANPUMBP YETBHWA NO W3MEPUTEAHU METOAM W NP., G CHUO M HAKOW NO-CEUMGAHM YNPOMHE-
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HWS BBB fM3UuECKaTa AAGOPATOPMA ... 30 NOAFOTBAHE HA CTYABHTW Juavuu wue Obje MHOrO
NOA3EHO AQ Ce ueTe {u3uKoXuMuA, Til KATO, KOHTO & NO3HATO, TAA AMCUMAAMHG 00XBAWA
MHOrO npoGnemn,o6uy Ha duamiata v xwmuata" (11). HoMMCMATA NpeAnara AQ ce OTAOKM
pPA3rAEKAQHETO HQ BBAPOCA 30 CH3AABAHETO HA HATEAPO NO WHAYCTPUGAHG JM3uMKa A0 ypex-
JOHETO HO TEXHUYECKA KAOH NpW. YHMBEPCWTETO. AOKAGALT € OWA PA3rAeAQH OT HaKYATETHUR
cv8eT Ha 30 gexemspu 1918 r. Ha 2 axyapu 1919 r. e Oun BHECBH AOKAQA OT KOMMCUATQ no
MATENOTUKO, B KOWTO & NPEANONSHO HOBO M3NUTHG Nporpama no Matematuka (11). B pesyn -
TAT HO YCNEWHO MPOBEABHUTE KOHKYpCK OT yuyeGHata 1919-20 r. peAOBHUAT AOUEHT NO eHe-
NEPUMEHTAHA Gn3uka NeTvp NeHues 3anousd AQ ueTe "EAMHWUA W U3MEDUTENHA METOAM" W
"EABKTPUYBCKM ABAEBHWS B rU308E. PUAMOGKTMBHOCT", Q PEAOBHMAT AOUHT Pycuo PaliHos uete
oT yuebuata 1920-21 r. meveoponorus (11). Uabpanuat wa 30 whu 1920 r. pejoBeH AOUEHT
no actpoHomust H.CTOAHOB He € 3081 ANBKHOCTTA, HATO BHNPOCHT € OCTUHQA HEPEuweH A0
CMBDTTG HO TUTYASPO HQ KATeApaTa no actpoHomus (12). Komncusta no dvanka BHecia sTopw
J0KN04 BB BOKYATeTHWS cveeT Ha 30 wHu 1920 r. Mo TO3M AOKAGA CBBETHT € peunn: "a)
CtyaenTvTe Aa npasat I wanut no duamka @ 1. ExcnepumenTanHa dusuka ¢ MeTeoponorus;

2. AHOAMTWUHE reomeTpus; 3. VESPBHUMGAHG W WHTErpaAHO CMATaHe; 4.EAMH OT HOBUTE e3uuu.
II w3nuT no fusuka: 1. TeopeTuuHa fmauka; 2.MexaHuxa; 3.ACTPOHOMMA UAU QUBMKOXUMMA.
3a6enerna : 19 W3nuThT no {iM3uKa GuBa YCTEH, NUCMEH W HadopaToped (npaKTMYeCKM);

20, CTyABHTMTE~PU3MM CE 30AbAKABAT AQ CAYWAT OCBEH W3NUTHWTE NpeaMeT w Heopraxu-
YEBCKO XuUmMns 3 30, CryaeHTure-fnauumn e padoTaT o6UM YNPAKHEHUA NO EHCNEPUMEHTAAHG
{uauia, METEOpOJOrus U GCTPOHOMWR W RO-CNEUWANHM YnpaxHeHus nd dnamKa; 49, Nowexe
30Cera TeopeTuuecka §uauka He e owe 3acTuneHa, Ha II yHMBEPCUTETCKM M3NKT no {U3uKa
AQ Ce W3NWNTBG BMECTO TEOPeTWUBCKO (U3WKO OHG3W MATepuA, HOATO r.lleHues e uete HQ
cTyaentute,C . Mo nogroToska Ha Auya : 1. Aa Ce KOMGHAMPOBA OCUCTEHTDT r.Manes aa

Ce CREeUWaAn3upa No TeopeTUuecHqg JWSWKA 30 ABE rOAVHM ... [0 (N3UKA AQ ce npuemat

15 oTyaeHTu" (12).0GKYNTETHWAT CbBET He CO NPUALDHAA CTPUKTHO HbM TOHQ B3BTUTE
DBUEHUA NPW M3NBAHBHUETO WM., HOHKYPC 30 PEAOBEH AGLEHT MO MOTEMATUYECHA (M3uKa e Oun
o6asen olie Ha 30 oxTomepu 1920 r. u Ha Hero ca ce aBuan "r.Gosgxues u r.Maxes".
OaKYNTETHNAT cbBET u3Gpan Ha 22 mapT 1921 r. Teoprv Maves v Toll 3anoudan AQ yete
HYPCO NO MOTEMATMYECKA DM3MKA OT JIETHUA CEMECTbP HA yueGwara 1921-22 r (12). Pe-
JOBHUAT AOUEHT no duauioxumua Mead H.CTpaHckW e walpad Ha 29 Aekemepw 1925 r, 3a
TOBQ, Y€ CNEUMAAHOCTTA fM3MKG e Beue fiaHT, CBUMABTEACTBYBAT NbPBATA AUNAOMA NO

fwanka, KoATO YHusepcuTeTvT e usgan npe3 1925 r. wa Kupun At.AHKos ot Mewepa.

fo 1944 r'. cReuManHocTTa HM3nKa ca 3asbpuinmt 219 cTyseHTi (5), $GKYATETHUAT CbeeT
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& NPEpasraesan U3NUTHATA MPOFPAMA HE CMEUMOAHOCTTQ MOTEMATUKA Ha 22 asryct 1921 r.,
KaTo yYeOHMAT RAGH € TpAOBGAO A 30MOuHe AQ ce npuAdra oT 1 oxTomspu 1922 r. (12).
Aunnoum No MOTEMATUKA VYusepcuteTvT U3sasa ot 1927 r (5).

JATEPATYPA

1. Wctopus Ha Cofuiickus yHusepcuteT "Hanwent Oxpuacku®. Cofua, 1988 5 M.ApHaysos,
Victopus Ha Cofufickus ynusepcuteT "Ce.HauMent Oxpuacku™ Npe3 MupBOTO My MOAYCTO-
netwe 1888-1938, Coifma,NpugsopHa nevarhuua, 1939

2. CTOAA, ©.994 k, on.2, a. e. 2, a. 17-51

3. CrOJA, 8.994 k, on. 2, a. e. 3, N, 9-34; a4l

&, JvpxaseH BecTHWK, Opolt 241, 189

5

. AnMOHAX HO 3aBBPUMANTE sucue o0pa3osauke 8 Coduiickus yHusepcuTeT "KauMenT
Oxpwacku" 1888-1974, t.I, Codus, 1975

6. Pa3nuc HG NeHUWMTE 3@ 3UMHOTO noayropue 1897-98, Cofwa, 1897

7. CrOjA, ©.99% ®, on.2, a. e. 8, n.613 0n.127

8, FoavuHuk Ha Coduiickua ynusepcuter, oduumaned pen 1904-1905, Codima 1905, ¢.25
9, CrogA, .994 «, on.13, a. e. 14, n.16 ; n.46

10. CrOAA , §.99 ®, on.13, a. e.16, n.25

1. CroAA , ©.99% K, on.13, a. e. 17, 2.80-91

12, CrOAA, 9.99% K, on.13, a. e,19, n.20-81

Telelaleletelatalalalalalalalalatalslelalalalalalalelslalalalalalelslatalalslelslels

THAGTE AH, Y.

XXT HouuoHQMHG KoHJepesuws 30 0GyueHweTo no JusuKa Ha Tema: "06pa30BaTENHH
TEXHOMOrWA B OOYYEHWETO no Ju3uKA" we ce NPoBege B HAUGAOTO HA M.anpun,1993 r.
B rp.Colua ¢ npejceaaten npod.. A.f.H. H.NoTees.

109



XX HBWAEMHA HAIMOHANHA KOHOEPEHUMA 3A OBYYEHMETO
M0 OU3VKA HA TEMA: "UEAW, CTAHAAPTA W ANATHOCTUKA
HA OBYYEHMETO NO OWU3WKA B CPEAHUTE W BUCUMTE YUMUA"

KondiepeHuuata ce nposede oT 2 40 4 anpun 1992 roamHa 8 rp.Codms. 3aceaatus-
TO C€ NPOBEKAGXQ B €AHG OT FOAGMUTE QyAUTOPWUM Ha Du3uueckus fakynteT npw CY. 3a yuac-
THE B KOHJepeHUMATa 6Xa perucTpupann 503  yuactauun, B T0Ba uMCho oT Codus Gaxa pe-
rucTpupadn 153 yuntean. flo 6pos HQ yuacTHWUMTE TOBA € HaK-MQCOBO NOCETEHATa Aocerd
HOH(epeHyus. UANOCTHOTO NPOBEKAQHE KO KOHfepeHUMATO 6W GUNC HEBBL3MOKHD 83 AKTMBHO-
TO CbAelicTBMe HO PbKOBOACTBOTO HQ OM3MUECKWA [AHYATET B AMUETO HA JexaHa npof.d.d.H.
Ws./Mlanos 1 3am. zexaxa gou.l.lsaHoB.

Ha HoufjepeHumaTa 0AXO USHECEHA 5 NNEHGPHM ACKAGAT M no cekumn 31 AoKnaAa,
0T Kouto 25 B cekuns "CpegHo oGpa3oscHve” v 8 B cexuus "Bucwe oGpo3osanve”. Mpegcta-
BEHW W U3HeCeHu Osxa ¥ 2 AoKnaAd oT rocTu oT PenyGamka Typuwns.

Hali-o6llo 8 foKAGAMTE CE PA3rAEAGX 4 GKTYUAHW BBMPOCA: 30 UeAuTe, 3@ CTOH-
AGDTWTE HQ 3HOHWA W YMEHWH, 30 AMArHOCTWMKA HQO PE3YATATUTE OT OGYUEHWETO ¥ OUBHKA Ha
TPYAQ KO yuuTesns v npenojasatens of BY3. [JOMMHMDOWO MSCTO B AOKNQAMTE ¥ DASWCHBAKWATA
30€ BBAPOCHT 30 LEAUTE HO 06YyeHueTo.

B cexuns "Cpesro 00DO30BUHMWE" C AOKAGAM B3EXQ YUaCTHE YUUTEAM OT BCUUKM
BMAOBE W CTeneHn yuunuua 8 cTpaHata. B cenuns "Bucue oGpasosauue™ npeo6aajasauy Bbn-
pock 0Axa Te3n, CBbP3GHW C TPYAO HO NPENOAGBATENS. B NPOBEAEHUTE AMCKYCMW CAEA AOHAG-
AnTe (SXQ NOCTABEHM MHOTO BBNPOCH, OT KOWTO AMUM MOBUMWEHUAT MHTEPEC KbM PA3rAeHAHUTE
npoGnemu.

Mo BpeMe HQ KOH®EPEHUWATG CE OPFOHM3MPA U3NOKGQ, HG KOATO GAXQ NPEACTaseH::

1. JEMOHCTPAUMORKM W NAGOPQTOPHU YPEAW 30 DG3UBEKAGHE HA YUMAMUHUTE HKaGuHEe-
W N0 §M3nKa, NPOM3BOACTBO HA 3aBOA "/loMOHOCOB" - rpaa MneseH: YCTaHOBKM 30 nposexad-
HE HO HOUECTBEHM W KOAMUECTBBHW (M3UUHW EKCMBPUMBKTM, PA3PAGOTEHM OT HOAGKTMBU Ha
TY - Cofma, HAUO u dmpma "O30H". )

2. EAHO CBOEOGPA3HA EHCHYP3WA M3 UCTOPUATA HA YYeOHATA AWTepaTypa no dusu-
Ka G NPeACTABEHA OT NMOArOTBEHATO 3Q UEATA BHCNO3UUAA HO HAUMOHOAHWA NOAMTEXHUYECHN
my3el - Codus.

3. BAXQ OpraHuupaHi W uasecTeH Gpoll AEMOHCTPOUWM, CBNPOBOKACUM NPEN0AdBa-
HETO HO Kypca no dnavka sbe dus.gd-teT Ha CY.

Cneunania Komucws B8 CHCTAB: NpeAcearTen Aou.Aparws VMBGHOB W uneHoBe
Usetana Hiwsmesa u Hukudop ToHeB Ce 3NOSHA C TEXHUYEBCHUTE 1 METOAMYECHN XApaKTepuc-
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THKW HOG MPEACTGBEHATE HA W3N0KOQTA BHCMOHATU. BAXQ OTAGNEHM OCHOBHO ABQ KONEKTWUBA -
eaHuA 0T TY v 8TopuA oT HMO cvemecTHa ¢ dupma "030". JBaTa KoneKTMBA 6Rxa Harpa-
JEHW C NAPUYHA HArpaad.

fipoBeAeHa Gewe AMCKYCMA HO Temd "IIPUEMCTBEHOCT B OGYYeHWsTO no {usuka B
CPeAHOTO ¥ BucweTo yunanue". TyH ce o6chpvxd BAKHW BBNPOCH 30 GbAELETO HA MPENOACBA-
HEeTO No {U3uHA, 3Q BPH3KATA MEKAY BUAOBETE 00pPA30BAHME, 30 BM3MKATA HATO MATYPUTETEH
NDEAMET 30 OMPEJENeHW CNEeuManMCTH, 30 NOATOTOBHATA HQ YUuTeAMTE, N0 NPOGAEMATE npw
NpuAOGUBAHE HQ YYNTENCKQ NPABOCNOCOGHOCT W CNBKYNQUUATE NO TO3W BHAPOC B MOMEHTA OT
CTPOHO HO WHKeHephuTe BY3-oBe. 11380AUTe ¥ NPEnOPBHUTE, HONPOBEHW OT YYACTHUUKTE B
Pe3YATAT HO AMCKYCWUTe, We ObAAT npeacTasexu wa MOH HQ pPbKOBOACTBATA Ha Bucuute
YUMaMua n Ha YNpasuTEAHUA CH8BT Ha Cbio3a Ha fiusnunTe B Bvarapus.

I. 3a cpegHoTo 00pQ30BaHKE GAXQ HONPABEHW CNEAHUTE NPENOPBKM:

1. Sn3nKoTa TPAGBA AQ 3QeMe CBOETO MACTO 8 00PA30BATEAHATA HW CHCTEMQ HATO
BOACWG (QYHAGMEHTOMHA HOYKA, KOATO MMQ CHLUECTBEHO 3HOUEHWE 30 W3rPAKAGHE HQ GBTOHOMHQ
AMYHOCT,

MpomennTe 8 O6Y4YeHUsTO no fiM3MKA, HOWTO e Ce OCBUBCTBABAT B CPEAHOTO 06pO-
30BQHVMe, TPAGBA AQ 0bAQT CHOOPA3EHW C NONOKUTEAHMTE GbATPCHYU TPAAMLUA, C W3NCHBAHMA-
HO HO OGWECTBEHOTO PA3BUTHE M CBETOBHATE TPAAMLMN.

2. KypcvT no @W3uKa B CPEAHOTO yuvauye Gu TPAGBANO A0 CE W3rpakAd B ABé CTe-
NEHM: NBPBATO CTEAGH AQ © BAVRHA M 3UABJKMTENHD 30 BCUUHM YYEHUUW B OCHOBHOTO 0Opa-
3080HWe, BTopaTa cTeneH 40 ce AuiepeHUMDPa CNOpeA XApaKTEpa HO CPeAHVTE YUMAMULG W
CnopeA KEAQHUETO HO yyeHWuwTe.

3. Pa3pa00TBAHETO HQ HOBGTO YYEOHO AOKYMEHTQUWA Bb3 OCHOBA HG ACHO QUEPTQHM
CTAHAGDTY AQ BKAKYBG W CACTEMG OT TECTOBE 30 OUEHHQ HA NOCTUMEHWATA HA yueHuuuTe.

4, [la GbAQT KPMTWYHO OUBHEHW W MPEKPATEHW BCAUKU "eKcnepuMenTu", Hoceww oT-
pULATEHN Pe3YATATH 30 0GyueHWeTo No {n3uka (CTaBO AYMQ 30 NPOMBHM, HOWTO MMQT Bpe-
MeHeH XapaKTep). Ja ce CAokM Kpal HA QAMWHMCTPATWBMAS NOAXOA NPW-NOAOGHM NpoMeHy.

5, YnpasuTenHmsT cbeeT Ha COB 20 BH3NDWEMB HOB NMOAXOA NPW OPraHU3MPaHE Ha
KOHJEPEHUMUTE, KATO CE& ONPeABAM UEHTPAAHO MACTO HO AMCKYCWATE N0 A0KAazuTE. HA BCAKO
WEHQ AQ CE BKANYM PU3MCKBAHE BbPXY OKTYGAHM NPOGAEMM HA 0OYuSHUETO NO HU3uKA, HE30BU-
CUMO OT TemaTa HO KoHjepeHuuata.

6. Jo ce sbveese MaTypa no fusvKa. Tosa We AQAE BH3MOMHOCT HA YUBHWUW OT pa3-
JVMHUTE YUMIULA AG KOHAVAGCTBYBOT BbB BUCLUTE YuWMaMuad ¢ 601006pa3yBaua OUEHKS No fu-
3MKa. MaTYpaTa no GU3uKG AQ He & 3GABAKMTBAHA 30 BCHUKM, O AQ € no u3dop camo 3a Te-
31, KOWTO Wi YYacTBYBQT B NPUEMEH KOHHYpCeH WNUT no fuanka. Tako A¥NAOMATQ 30 CPEAHO
00pa30BaHUE MOKe AG ObAe C wn Ge3 MaTypa no duanka. MaTypaTa AQ Ce NpOBEXAQ NO €AMHHM
TECTOBE ¥ BBAPOCH 3Q-BCUYKW YUANMLQ W PE3YATATHT OT MATYPATA AQ C& MPOBENABA OT HE3T-
BUCUMO LBHTPAAKO KOMMCUA ( WAM No CTPOFO ONPeAeneHd KpUTEpWM ) .

7. la ce cnoku KpaW HG NOPOYHOTO AGBAHE HA Y4WTBACKA NPABOCROCOBHOCT no fu-
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WG 3 COCARNTE YWIMAG HO HETM3AUM, YUWAW MHOrD Y0040 “w3uko 8 padsunn BY3 (Hox-
BUTO CO TCXHWYECHUTE) W TO COMO HO 0Q3JTQ HO CAMH U3NUT NO METOAMKG HO 0OY4EHWETO no
TM3UKA.

TT. Noenopbiyv 3¢ oucueTo o6NA30BUHME

30 BUCWMTE YUMAMNO W YHUBENCUTETX HEWATO CE YCAOKHUXQ ChECTBEHO CHC 30HOHQA
30 QKQAENMYHQTU OBTOHOMMH; TR A0AE BLIMOWHOCT HQ "GOAUMHCTBOTO" OT Heiu3nuw B POHOBOA-
CTBATG AQ OFPAGW A0 HEAONYCTUNA rDAHKUM XODAPUYMA N0 fu3ua (Ge3 ornes HG CLCTOSHUETO
HO HEWaTe B C8ETA W A0pn Je3 OFNes HO WHTEPECUTE HO COMOTe 06pA3oBokve. ToBG CE OTHO-
CH OCOGEHD 30 TEXHUUECKWTE yuuamya). HeGAOrOMPUATHO € W BAMSHWETO HO DA3AMUKUTE Che-
UMONM3UPCHN CHBETY M COMUTE Homucum HO BAK, ChALDMOUM OGUKHOBEHO COMO QHOABMMUHM npes-
CTGBMTEM, HOUTO HAWQT HWLO O6WO C npnodnemuTe HO 06pPO30BAHMETO. Te3u HOMWCUM U CbBe-
TH YECTO NMbTYU KO 6030TQ W B POMKUTE HO PASHW WHCTDYKUMM W 30KOHW, G YSCTO MHTM M CbB-
CEM M3BBH TAX U B PO3PE3 C TAX, MO CMAGTO HO HAKOKBW NOPOUHM CHOGPAMEHUS, BIEMAT pe-
WeHWA B8 pa3pe3 ¢ MHTEepecuTe Ha ofyuerweTo. ETO 3au0 NO BBAPOCMTE HG BUCWETO 0GPA30BA-
HUE NPENOPBKUTE TPAROBA AG 0bAGT OTNPABEHM OCBEH HbM MUHWCTEPCTBOTO HO.0GPG30BAHWETO M
HOYKATO ¥ HbM CHOTBETHUTE PLHOBOACTBA HO BUCHMTE YuMawug.

B pes3ynTar Ha npoBEAGHUTE AWCHYCWM HOHUEPEHUMSTA NPUBM CASAHATE NPENOPbRUS

7. PBHOBOACTBATA HO BUCHUTE YunMMua AQ OrAeadT CBOMTE YYeGHW nAGHOBE W AQ
NpUBEAAT XOPOPUYMO NO GU3WKQ B CLOTBETCTBME CHC CBETOBHUTE CTAHAGPTH.

2. B Texunueckute B Y 3 A0 Ce BbBEAE HOHKYNCEH M3MMT No {M3MKG. AKO HOHKYPC-
HUAT W3MWT TPROBA Ac e epuH, TO TOH A0 e no duauKa, @ He NO MATEMATMKA. BvNpocuTe W 3a-
AQUATE 30 HOHHYPCHWA M3NMUT A0 ObAQT CBCTABEHY OT KOMMCME, BHJWUBAWLG B CBHCTABA CY JU3n-
UM, MOTEMOTHUM W MHWeHepH. TOrOBG PEWABOHETO HG TOKWBO 30ACYM WS AGAE BBIMONHOCT 30
NPEUEHK HAKTO HO NO3HOHMATG NO (W3WKQ, TOKO ¥ MOTEMATUYECHWTE NO3HOHUA HO KOHAWAGT-
CTYAEHTUTE, G CHABPNAHWETO HA 30AQ4OTA MOMEe AG Gbje 0T 06AGCTTA HO TEXHUKATA ¥ e OTpO~-
31 N0 TO3K HQUMH W BABYEHWETO HO KOMAWAGTO KbM TeXHWHATA, OCBEH TOBG BbHBEWAGHETO HQ
HOHKYDCEH W3MAT N0 (M3UKT 4e MOTUBMPA W3YYasaHeTo Ha fU3nKATA B CPEAHOTO yunauue.

3.PvroBOACTBATG HA Ju3nyeckuTe BaKYATETH w Cbio3bT HO (M3MuMTE B BbArapns

A0 Ce BHARYAT NO-GHTHBHO B NPOLECA HA U3rOTBRHETO HA HOBUA 3GKOH 30 BUCWETO 0GPa30BA-
HME M HO 3QKOHA HQ HOYYHUTE 3BAHUA W CTEneHu.

4. [llo ce OObDHE BHMMOHME HO BCMUKW WHCTOHUMU, HOWTO WMOT OTHOWEHME KM BbA-
pocuTe 30 XQOWIMTHPOHE,HATO CE GHUEHTYBG HO NPEnoAGBATEACKUTE KGYECTBA HA KAHAWAQTHTE,
KOKTO ¥ HO KOUYECTBATQ HO CH3AAABHWTE OT TAX yueOHW NOCOGWA, C KOBTO e CE NOBUWN U MO~
TUBGUMSTO 30 NOBWWQBOHE HO HWBOTO HO NPeNoAABATEACKA pacdoTa.

5. 30 NpenoAasaTesMTe N0 JM3MKQ M3BBH YHMBEPCHTETUTE AG Ce Cb3AGAGT OTASAHW
CNeyuaAM3NpoHK CHBETH, YNHAHOMOWEHH AQ NPUCHNAAT HOYYHW 3BOHWA W CTENEHW, KATO B CHCTA-
BO HO Te3u CHBETH OBACT BHANYEHA BU3nun OT BuCWMTE TexHwuyecku yuummuwa, oT ¢30 wa CY,
WHHEHEDU, UMOLW OTHOWEHWE KBM BBNPOCUTE HA PA3BUTMETO KA {M3MKOTA W NPEACTABMTENH HA
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OKOABMWUHNTE UHCTUTYTH.

6. fia C& MMKBMAMPA BbBEJEHATA B NOCAEAHO BPEME NPAKTUKA 30 JOPMGAHA OUBHKA
HQ KOUecTBATA HQ HAMAWAQGTUTE NPU XOOUAMTOUMA HA 003QTQ HQ T.HGPEUBHWA "WMNaKT JaxTop”
W HENPU3HOBOHE HQ HUTO EAHO OT OLArapcKute CUCaHWA. ToBa DGCTOATEACTBO BOAM OCBBH
4O NbAHG /MKBWAGUMA HO GbArGPCKWTE HOYYHM CRUCTHUA, HO U AC CEPUOSHM [UHTHCOBM W MHO=
ro Apyr# 30TPYAHEHWS HG GBTOPUTE M NOCTABA B W3BECTHO NPMBUABIVDOBAHO NOAOKEHWE - OWB-
$aTa HOMEHKAGTYPA B HAYKATA, 30 HOATC CE NPABBWNS BCUUKO (HOMOHAMDOBKW B YYMGMHO W 63~
KOBM KYPCOBE 30 KBOAMBUHGUMA).

Mo Bpeme HQ KOH{BPEHUMATA Ce NPOBEAS CPelyd HA npesceadrtens Ha KaoH Coding

Ha Cbi3a Ha fuanunte 8 Gvarapua npof. A-p M.MapTWHOB € npescejaTeMMTe HQ KAOHOBETE HO
Cob OT CTpaMGTA. .YyacTeysaxa npeActrasutenu ot Nnesew, flosed, Pyce, Cumctpa, Toprosu-
we, Pasrpaa, BuavH, Genede, CT.3aropa, MNosoppkus, fmdon, HocTedAun, MepHuK, KaKTo U OT
Codua. .
NMpod. A.B.H. M.MapwHos,
TexHuuecku yHusepcuteT - Cofima

Tetatalelalatalalalalalelelelalalelalelalelalelalatelelatalalatalatalalalalalelelsls]

fPEAEA HA O30HHWTE AYNKWM

HaGnwgekms 0T 0OPAQ HO OMEPUKOHCKWR KOCMAuSH anapaT "NIMBUS"-7 ¢ no-
MOWTQ HO NpUGOpa "TOMS™ noKa3sar, ue npe3 1989 r. M3TOWEHUETO HA O30HG HA4 AHTOPK-
TWAQ Ce CpaBHABA C PEHOpAQ, perucTpupan s 1987 r,

Hom CPBAQTA HA M.CENTEMBDH, 1989 . KKHONONAPHATA O30HHO AYNHA 30emana
Aoy oT 19 MAH.ME T.e. 7,5 % OT UAAOTO [JkHO noaykbago.Ha 7 oHTOMBPH 0UAQ OTOENF3QHO
HMHIAMYM KOHLERTDAUMA Ha 030K - 111 egurun fodcona (npu wopma 300 ea.h.).

Ha6mKasa KpasT HG NporpamaTa Ha "TOMS®, padoTan 8 Hocmoca Beye 11 roguHu.
B 1990 r. TOll OTHOBG & OTKAAWOPOBQH: CErd Herosure pe3ynTath CbBNQAAT C NOKA3QHUATA
HO HOA3EMHUTE MHCTPYMEHTW C TOUHOCT A0 1 %. CneAoBaTeAHo, ueawaT 11 rogvued oGem of
HQOMOAGHMA CHC CNBTHUKA MOME AQ CE W3N0A3YBA 30 GHAIM3 HA EBOMNLUAATO HO O30HHWTE
AyNKU, PO3KDUT @ ABYrOAVUEH LUKDBA B DO3BUTMETO HA AYMKUTE C MAKCWMMYM, W3DA3BHW B HE-
ueTHUTe roguiv (TaKa wmenHo B 1987 i 1989 rr,nPaKTUUECKWM U34e3BQ LEMMAT 030HEH cnolt
HO BUCOYVHO Memay 10 w 26 KM HOA AHTGpKTMAG). AaHHuTe oT 1989 r. nor{ﬂaeoT1 ye Maya-
GWTE HQ O30HHUTE AYMHW NO-HATATHK €4B /M We ObAQT NO-rofemd, OTKOAKOTO B 1987

e Cera & o0 NPUETO TEOpUS 30 M3TOWEHWE HA ATMOCHiEPHUA 030H NOPOAM XWMAYHK
PEaKUWM, KOWTO Ce OCBUECTBABAT NPU HUCKW TEMNEPATYPU HA NOBBPXHOCTTA HA NEAEHU HACTH-
4u B 06AOUMTE HQ noAspHaTa cTpaTochepa. Mo MHeHwe Ha P.CTonRpcHu (HACA), paamepute )
HO O30HHWTG AYNKW B 3HQUMTEAHO CTENEH 3QBUCAT OT TOBC, KbAE OX/NAKAGHETO AOCTUFQ CHOT
8THYUS NPBAEN W PECNEKTUBHO HA TOBA HUCKOTEMNEPATYPHU CUCTEMA.

Mpupoaa, ¥ 8, 1991



NPUHUMNDT HA LONMBAHUTE AHOCTTA 11 OBYYEHUETO

Bpeme € AQ GHTYOAM3WPOME LEAMTE HQ OOYUYEHWETO B yuMAvUaTa - W B CPeAHMTE

W BbB BUCLMTE. B fOCErauHuTe AOKYMEHTW € 30fIMCOHO — MHOMOCTPGHHO PA3BUTUE HO  AMY-
HocTTa. T@3W NOCTQHOBKO WABQ OT MAeATA HO K.Mapsc 30 BCECTPaHHO pa3suthe. Usen

TBbPAG NPUBASKATESHT 30 OGWUECTBO, B KOBTO BCUYKO CE& M3MEHS TOHQ 6bp30 - ¥ HAyKA, ¥
TeXHONOFUM, U NoAUTMYECKM naatfiopuu. 3aT0BA T# HAMMpQ GAGrOAQTHQTG NOUBA B 06pa30Ba-
Teawara cdepa. Ta Kol Moxe A0 OTpeue HEOOXOAMMOCTTA OT YMCTBEHO, HDABCTBEHO, €CTBTH-
4YECKQ, JU3MYBCHO ¥ NOAMTEXHUYECKD NOACOTOBHA HG yuauute ce ? C spemeTo ofaue Tasu
A8 NPEKOABHO MHOr0 Ce APArMaTW3Mpa. 3aWOTO B TEOPUATE HA OCYYEHUETO ¥ BDHIMMTHUETO
G pPO3pasoTHXA KPUTEPHX 34 Bb3NWTAHOCT (YMCTBEHT, HPABCTBEHA, BCTETUYECHA, fM3nyecka

" ﬂOlWlTBXHMHGCKG), C KOWTO CE W3MEpBQ MHOTOCTPOHHOCTTA (BCGCTDGHHOCTTG), npuAaranln 3a -

BCEKW yuaw ce. Tesu KPUTEpW NOCTABAT BCAKA AUMHOCT NPej HENpeconuMu TPYAHOCTW 30 WH-
AMBAAYQAHO MHOMOCTDOHHO PA38MTME, HO TQ3M OCHOBA 40 Cera 00pA30BATENHMTE WHCTUTYUUU
NOCTABAT W3NCKBAHMA W nOCTYAupaT: "Tpatea". Ho Koraro sbnpochT OAWPG A0 PA3BATUETO
HO OTAG/MHWA YOBEK, € LENecbosPA3HD A0 Ce PO3CHKAOBA HOA BBAPOCA KAKBO "Moke" TOH.
ETo 3040 Ce HaAGrQ A CE BHPHEN KbM KABUTE HA HaacuuuTe B TA3n ofnacT -

X.X.Pyco, f.X.Mectanoun, N.0.XepSapt, A.A.Howmercku, X.Cnewcsp. Te patysar 2o sce-
CTPOHHO 06YueHWe, KOETO OCUrYDPABD XOPMOHWYHO PO3BUTME. XOPMOHWUHO He 03HQYABA MHOM0-
CTPOHHO # BCECTPOHHO PO3BUTA AMUHOCT B NPArMOTUYHWMA CMUCBA HO AYMOTO. 3QUOTO TOUHO
KAOCHLMTE-XYMAHUCTH 0GOCHOBABAT, U BCEKW YOBEBK CE CTPEMY KbM COOCTBEHQ XAPMOHUA, @
TOBQ € BEue Apyro. XUPMOHWYHOTC PA3BMTME HA AMYHOCTTQ CE CHCTOW B MHOTOCTPAHHO W
BCECTPAHHO PA3BUTHE HO WHTEPECUTE, YOEMABRMATO W NOTPEGHOCTWTe. 30 Aa chaelicTByBaME
30 TOBA PA3BUTUE B YuelHWTE 3QBEABHUA, HWE TPAGBA AG THPCUM MHTHYA 30 TAXHOTO CH3AG-
BOHE ¥ CHOTBETHO HO TOBQ - 304080/ABAHE upe3 0fyyeHue W camoolyuenne. OuesnpHo e, ue
W 8 TA3W 06NACT NPSUM3HOTO U3N0N3YBAHE HA NOHATMATA € OCOOBHO HEOGXOAMNMO, Q HEKa He
300paBAME, Y€ TOYHO MCTOPMATA HO QU3NKATA HU yyu: "30POAMWDT HG YCnexa uyecTo fewu 8
NOAXOAALMA M300p HO gedvHuummTe" ( H.Bop ). ETO 3040 HME CMe ANBKHA AQ QKTYQAM3UPANE
UEAMTE HQ OOYYEHWETO B QCMIEKTG HO XOPMOHUYHOTO PA3BUTYE HA ydauwuTe ce, onupaiikm ce
HO TEXHUATE MHAUBWAYQ/AHW KQUECTBQ, MPOMSAM3AWM OT NCUXONOrUUHW W APYru ocoleHocTd. 3a-
TOBA CO HeoOxoAvmu oGoGuexun B cfiepata Ha oOPG30BAHMETO, KOUTO OTPA3ABAT CHLBPEMEHHM-
Te TEHABHUWM B PA3BUTHETO HG HAYKATA M HO NPOMEHMT8 B COUMAAHUA WvBOT. Tean oGofueHus
C€ OTHOCAT NPEAY BCUUHO A0 METOAATE HA NO3HAHWE; OHE3N METOAM HO NO3HAHUB, KOWTO
00XBAWAT HAYYHUTE NOCTUKEHUR B MHOMO OGAQCTU ¥ UMAT HYHAQMEHTGAHO 3HOuEHWe 3a 06paso-
BAHMETO,

PA3BUTMETO HO (U3UKGTG NPE3 HACTORWOTO CTONETUE HU AQBO TOUHW MBTOAM 30

0606UEHUA ¥ NOCPEACTBOM TAXHOTO funocoficHo CbAbPKGHME Te HOMMDAT npuAoKeHWe v 8 o6pa3o-
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BOHMETO. TYK NPBANGTOME €AVH MPWMED 30 TOBA KOK MOMEM AQ MHTEpnpeTUpame W Aa Wanon-
3yBOME B Y4eGHATA NPAKTUKQ NPUHUMAQ HQ ACNBAHMTEAHOCTTA, fopMyaupax oT H.Eop npes
1928 r. CbraacHO NPUHUMNG #ABAGHUATA B NPupoAaTa (W OBWECTBOTO) MOrAT AQ C8 OGACHAT
NBAHO CAMO C MOMOWTQ HQ MHOKECTBO ONWCOHWA, HOWTO HE CE CBEeKAQT (PeAyuupaT) eaHo A0
Apyro, 0 B3QWMHO C€ AONLABAT. B AeHCTBMTEAHOCT KOHUBNYMATA 30 AONBLAHWTEAHOCT NPU3HO-
BG HEOGXOAMMOCTTQ OT W3N0N3YBAHETO HA AORBAHVTENHY MOHATUA NPY ONUCAHWETO HA HBOHTO~
gug c8aT. CamvaT H.5Op NpaBu e{cTpanonauMn HQ ONUCAHMATA W B CHEPATA HG COUMONHUTE
ABAgHMsA. 30 TO3U Len ToM M3NON3Y3Q NOHATUA-CHOMO3W HO KBAHTOBO-MEXQHUYHUA AYQAM3HM
(KOTO HONPUMED AYOAM3MA BBAHU-YOCTUUM), O UMEHHO: OHQAM3~CUHTE3, WPALMOHAAHO-PALMO-
HOMHO, Ch3HQHWE-MHTYWUWA, 3HAHWE-~BADPQ, HOYKQ-DEmArus, CBOGOAG-NPUHYAQ, OTrOBOPHOCT-
HOAB¥AQ ¥ AD. TOUHO TA3¥ EHCTPONONQUMA HE NPUKLKANG HQ AOMBAHATEAHOCTTA HG WWDOKA
fimnocodicka oCHoBa, 3anoyHata or H.50p, HW A0BA OCHOBAWME AQ o npuaarame ¥ B cliepata
HQ 06pa30BaHMETO. C TOBQ HUE M3N0ON3YBAME EAHQ GAEBCTALG BBL3MOMHOCT 3Q NAYDAAU3LM B
cfiepa, HOATO, HOKTO HA € U3BECTHO, OBlie CKOBOHG OT ROCTGHOBHW, MPUHUMMK W HOPMM,
KOWTO TBBPAE EAHOCTDPAHYMBO WHTEPNPETMPAXQ MHOrOCTPAHHO ¥ BCECTPAHHO, AGHE XOPMOHWUHO
pa3BUTO AMUHOCT.

Jo Byepa HWe pa3rnewAaxMe B yueGHUTE 30BeAEHWUA HOYKATA W HAYYHWUTE 3HAHUS
0T 8AHG CTPAHG, 0 BAPATQ W PE/MrASTA OT APYra, HG ABOTQ NPOTABONOAOKHA NOAKCA HA
NO3HOHMETO. Hue wMaxme v "GpryMenTw" 3d TOBG, HE3GBUCUMO OT TBbPAEHMETO, Ye 06paso-
BOHMETO € HePA3PUBHO CBBP3AHO C KYATYPATA, ue 0GPA30BAHMETO MG W HYATYPHA ByHKUMS.
W3yepnaTenHu v Gaxa aprymenTHTe H 7 Cera MoMeMm AQ OTrOBOPAME HG TE3u BbHRPOCY.

H.BOp BH/AKYBA AYQAM3MA HOYKO-DEAUrWS, 3HOHUE-BAPA B NPAAUMNG HO AONBAHU-
TENHOCTTA, 30A0BAHKW BBNPOCG AQAM CHUECTBYBO NOBTWUHA UAW AYXOBHO WAM BYOGUE HAKAKBO
KYATYPHO MCTUHQA, PO3AMUHA OT HOYYHATQ WCTUHO. U 06acHsBA, N030BABAMKU Ce Hall-HanpeA
HQ W3KycTBOTO: "MlpM CPABHEHWSTO HQ HOYKATQ M M3KYCTBOTO, PA30MPa Ce, He TPAGBA Ad ce
306pasA, Ye & HAYKATG WMaME PadoTE CHC CUCTEMATAUHM CHrAQCYBAHW YCUAUS, HOCOUEHW HbM
HOTPYNBAHETO HO OMMT, PA3PAGOTHA HO NPEACTABM, NPUrOAEHM 30 HEroBOTO THAKYBAHE ...
B CHUOTO BPEME W3KYCTBOTO NPEACTOBAABA MOBBUE WHTYWTMBHM ONUTU HA OTAGAHOTO AUue AQ
NPEAM3BUKBA UYBCTBA, HANOMHSAM HO HAKQKBA AYWEBHO CHTYQUWA KATO Usno. Tyk ce npuéan-
HOBAME KbM OHA3W TOUKA, KbAETO BHNPOCHT 30 BAMHCTBOTO HA SHOHUATA, KOKTO W CaMATQ
AYMG "MCTMHQ", CTGBOT HBEAHO3HAUHW. AGHCTBMTENHO B OTHOWEHABTO HW HbM AYXOBHATE W
HYATYPHUTE UEBHHOCTM Hue Chllo He TPAGBa A0 3a6pasame NPOGAEMUTE HO TEOpUATA HA NO3HA-
Hveto". || TOWHO TOrQBG, KOFGTO CTGBO BLAPOC 30 U3KYCTBOTO B YueGHUTE 30BEAEHUR, HO
MOKE AQ CE OTMUHE -DOAATG HQ PeAMrvaTd. Hol-MOKOTO 3GTOBA, Y€ FOAAMG YACT OT NPOU3-
BEJEHUATA HA ¥300pa3NTEAHOTO X MY3MKONHOTO W3KYCTBO CQ HO PEAWrMO3HO TEMATHKA, Mo~
BOKHOTO 06QUE € MOTWBHT 30 Cb3AGBOHETO WM, TBOPUBCKOTA WCKPG, 3QNAAMAG BbOGPOMEHMe-
TO 4 3AbXHOBEHUETO. WMEHHO B TQ3W 06AACT HA YOBEWKATA AEHHOCT H.Bop BRAUTQ peaurusd
W BAPQ, KOTO W PA3rAEKAQ B AONBAHATEAHM CHOTHOWEHWA C HAYUHOTO NO3HOHUE. Tolt nuue:
"HayKGTO CE CTPeMU KbM PA3BUTUETO HA OOUM METOAM 30 NOAPEKAGHE HO 00u,040BEWKINA OnUT,
Q PeNUri:Te Bb3HMKBAT OT CTPEMERO AQ CbAeHCTBYBOT HA XOPMOHMATG HG BL3rNEAUTE W
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OBEAEGHNATO BLTPE B YOBEUKUTE OOWHOCTW. Bps  BCAKQ NEAMrU4 3HAHUATA, KOMTO Ca NpuTe-
KOROHW OT UYNBHOBETE HU OGWECTROTO, CO CE BAGraAM, pa3Gupe Ce, B HAKAKBQ BEYE roTosa
CXEMO WAW CTPYKTYPa;  MbPBUUHOTO  CHABPKURME HA TA3W CTPYKTYpA Ce @ 00pa3yBano 0T
UEHHOCTM W WABAAM, NOADKEHW B OCHOBATQ HQ KYATQ W BAPATG. TE3W MUCAM M3DU3RBAT HEPE3-
PUBHATO BPbH3KG HA HAYKQTQ W BANOTC B UCTOPWUYECKW nacH. WetopuaTa Ha (fu3nkata wanc -
TPUPA PE3DPYWOBAHE HQ WATOBE U "CBPLXECTECTBEHW" 3a BpeMeTo AsheHns. W ToBa € cTaBAR0
ype3 YCbBLPUECTBYBAOHE HA NO3HOHWETO. PASWMPHBAHETO HO HOWWS NO3HABATENBH KPbIrO30p
ECTECTBEHO CTECHABQ M BAMAHMETO HO NPEAPO3CHABUMTE. DUSMUBCKWUTE METOAU W Bb3raepm,
USN0TO {M3NYBCKO NO3HGHVE BUHAFW 00QYe e Guno TBBpje aaneve, cnopej H.bop, o1 TOBQ
40 (PQBH YHOD HO YOBBUKWTE LEHHOCTM W WABQAM, BOKHM 30 PEAMrvATe. 3aT0Ba NbH 06y 30
HAKOM Gnnocofickn WKOAK & OWA CTPEMeX»T AG MPABAT HAHIKBO (MOKADP W AOCTA HEOMPEABNEHO)
pasavuue MewAy OGBHTUBHOTO 3HQHWE W CYOEKTMBHATQ BAPU.

CbOTHOWEHWETO HAYKG W PeAurus, 3HOHWE W BAPG THPNM HBNPEKBCHATO Pa3sBUTHE.
CnoMeHOBOlKY 30 WHTENBKTYQNHWTE ABWUMEHWS, HOPWUCHM OUE HEHOYYHU, XOPUKTEPU3UPaiHM Mpd-
LIMOHGAU3MA OT HQuanoTo Ha 20-us Ben, Vas Npurowvs 0TGenA3BA, Ye  UMEHHO B HOHTHCTA HQ
TeXHATE MAGU CE 30PaMAG W PA3BMBA HBOHTOBATA Mexaewxa. To nuue: "B npoTvsoBeC HA Ofu-
UAQAHATO HOYKQ, KORTO CE CBBLP3BA C TUMMBA NOHATUSA KATO NPUUYMHHOCT, 3CQKOHOMEPHOCT,
ACTEPMEHN3bM, NEXQAHW3DBM, POUMOHAAHOCT, MPQUWOHOAMAMLT CE 30eMa C Pa3palOTBOHETO HA
USA CNEKTbD OT HENPMBUYHW 30 KNACWYECKATU HOYKQ TEMW: KWBOTHT, CvaGaTa, ceofoaatd,
CNOHTAHHOCTTO C& 06989BAT 30 WU3PA3 HO AbAGOHW CHUHOCTH, HEAOCTBLNHW 3Q YOBEWHWA pasym”.

PQUMOHONHOTO ¥ MPOLMOHQAKOTO B MO3HAHWETO - TOBQ € Ayanu3sm, KaliTo Hesasu-
CUMO OT NPEBPATHOCTUTE HQ WJEUTE BB {HU3NKATA W BHB UAOCOGUATL,0CUrYPABO W AHEC Nporpe
B HOYYHOTO NO3HAHMe. [loHe TOBQ AOKU3BG WUCTOPUATA HA $W3WKATA. He eAMH MyvT uAeuTe, KOMTO
CE M3AUIMGXQ W HOMMDOXA EHCNEPUMEHTAAHO U TEOPETWYHO NOTBLPMABHWE, W3/M3aXA
W3BbH DAMHUTE HO "3ApaBMs PA3yM", XAPOKTEPEH 3Q enoXeTA. A HEWwaTa M3BbH 3APUBMA PA3YM B
AQJEH NEpUOA OT BPENE WACTPUPAT WPCUWOHAAHOTO B NO3HGHWETO. BLTPEWHOTO 03QpeHMe, MHTY-
WUMATO, NPEAYYBCTBMETO C HOPYWABGHE HA TPOAMLMOHHATA AOFMKA €O BCE, OWXME KA3aM,
AYXOBHU NPOLECH, KOUTO He -CAMO 4Ye He MOraT Ad ObAQT NPOrHO3UPAHW, HO Te AGME He MoreTY
AQ GbAQT ONUCAHM CdC CPEACTABATA HA TOYHATE HAYKM. ETO 3Q1HO, KOrGTO NPUCTBHNBOME KbM
W3CAEABOHETO HQ 3QOOMKQAALMA HW CBAT, NO AYMMTE HQ TpUroHuH, € HeoOXOAMMO AQ CHYETOBOME
PAUAOHTAHOTO ¥ MPALMOHAAHOTO HAYGAD B NO3HAHMETO. Toil CbBETBA A0 OGLDHEM BHWMOHME Ha
HOBUTE BPb3KMU, "AbACO BPEME OTPUUGHM, HO CHUECTBYBOM BWHAIW; BBP3KW MEKAY MCTOPUATC
! YOBBKQ, YOBEWKUTE OOWECTBA W HErOBUTE yMEHWA OT £AHO CTPOHO, W W3CNEAOBATEACKATA QK-
TUBHOCT OT gpyra”.

TO3W HAUMH HO MHTGPNPETUPAHE HA MO3HQHUBTO OCWIYPABA CBOEOGPA3HO TONEPGH-
THOCT KBM UCTOPUUECKOTO HW HOCAGACTBO, KbM PO3NMUHUTE KYATYDW, KM DPOSAMUHUTE MHBHUA
HO WKOAM W NM4HOCTW. B OCHOBOTE HQA TONEBPAHTHOCTTA H.BOp NOCTaBA AyanuaMa "Moe MHeHue
- YywAo MHenue". KOKTO e M3BECTHO, B CNOPOBETE CW TOM HUKOra He CE ONWTBAA AG OTXBbp-
A4 NPOTMBONOJOKHOTO MHEHWe, AOKOAKOTO TOBG TOBQ GW NPOTWUBOPEUANO HA COGCTBEHATG MY nO-
JAUMA 3Q AOMBAHMTENHOCT. ECTBCTBEHO €, ue TYyK CTOBA BBMPOC 30 TONEPAHTHICT B HAyKaTa,
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ToBO NPEAN0AOra HA NHPBO MACTO PA3GHDAHE HO ADYrOTO, HQ YYKAOTO WHEHWE, CAEA TOBO
QpryMEHTUPOHO NPOTMBONOCTABAHE HO COOCTBEHOTO MHEHWE, G HE NOCTYAQTUBHO W AEHAQpa-
TUBHO 3QUYEPHBAHE HU ONOHEHTQ OT MO3MUMATO HA CUAATE W BAGCTTA. TyK NO-CKOPO MCHAME
AQ OTOE/EKMM BAMAHMETO HO TO3M "NOAXOA" B yueGHOTO 30BeAeHMe. Taw TOAEPAHTHOCTTA HbM
yuouuTe Ce € BOMHG HOI-MOAKOTO 30pUAM TOBG, Ye M3GOPLT HA AT B yueHsTo (yunnuue,
CNEUUANHOCT, CMIeUManu3auus, npodecus) 3a BCEKW NOOTAGNHO CE& NOAYMHSBA HO HEOOXBATHM,
HENPEABMAVMK W HENDEACKA3YEeM OOCTOATENCTBA, KOUTOD NPOWITUYQT HOMKOTO OF DAUMOHOAHM,
TOAKOBG W OT MPQUMOHGAHM NPUUMHK. [IPEAONPEABAAHETO HO YUBHWUM W CTYABHTY B FPYRW HG
W30CTABAWH, HO HEMOXEWA, HG 0E3NEPCREeHTUBHW, KUTO Ce ONMPOME HQ TBbPAE OrPOHWUSHM
KpUTepuu, € HaM-MOAKOTO HEeOGOCHOBOHO OT MO3UUUMTE HA NPUHUWNG HO HEORPeABNEHOCTTA.
Couo TAHQ OT TE3W NO3UUWA HWE NDPABUM NPECTBNABHAR, HOFQTO CHATEMOCBAME Yyamyu CE CaMO
30p0AM AMNCO HA HAKOM “NOKA3aTBAM" HG yueGHO-NO3HUBATEAHATE ABMHOCT KATO HanpuUMep
AMCUMNAVHAPAHOCT W NPUNEKHOCT. BKANYBAHETO WM B HOTErOpUATa "TDYAHM“ 1 M30CcTaBAUMN
TErHe Npe3a Uenus nepuog HO ofyueHne M GE3CNOPHO AQBA OTPAMEHWE BLPXY MUTElCKUR um
AbT. MPUHUMNBT HO AONBAHMTENHOCT HW HOCOYBA KbM AYQNM3bM W CHOTBETHO KbM THPCEHE HO
AOMbAHMTENHNA UOBBUKY HOUECTBA M HQ AOMBLAHUTEAHW HO ‘TROAMUMOHHWTE MOAXOAM, 30 AQ no-
MOTHEM HO yyauuTe Ce A0 HOMWPAT COGCTBEH NbT 30 CAMOOCHYECTBABAHE. TGO Ype3 pas-
KPUBOHE HQ HEOGATHMTE Bb3MOKHOCTM HQ YOBEWKATA AMYHOCT HME MOXEM AQ CbAelcTsame 3d
HEIHOTO XAPMOHWYHO PA3BUTME.

Ty € MACTOTO AQ CH NPUNOMHMM MMcanTe HQ H.50p B CROMEHQTUS HOHTEBHCT:
"...0KO CE OMUTAME AQ NPEeACHaXeM KOH 118 peuu AQ NOCTLAM  ADPYr YOBEK NpuU AGAEHW o6-
CTOSTEACTBA, TO HE COMO TPAGBA 4G CE CTAPAEM A0 Y3HAEM U#AQTQ UCTUHO 30 Hero (Km0~
YATEAHO UCTOPUATG HO HErOBMS XUBOT) OTKBM BCWUKM CTPOHM, KOWTO GWMXA MOrAM A NoBAMS-
AT HO QOPMVDGHETO HQ HErOBWA XUPOKTED, HO OCBEH TOBA TPAGBA AQ CH W3ACHWM, e TOBA,
HbM HOBTO Ce CTPEMMM, € AQ NOCTAsWM cefe cu Ha Heroso macTo". KAKTO ce BUKAQ, TYK
CTOBG BBNPOC 3G AYQAM3bM MOW 8b3rnes ~ uywA Bu3rnes. Tol uma ocoleHo 3Hauexve B cle-
paTa Ha Bb3NUTOHMETO U € OUEHEH, KAKTO CE 3HQe, NO ACCTOMHCTBO B Hait-AofpuTe yHuBep-
CHTETH § TOM,KbAETO ce PadOTH C MAAKA rpynu. PubHOBOAMTEAUTE HQ MAAKW rpynu (Hanpumep
TiTapuTe B KeliMOpnAK) vMQT BbIMOMHOCT AQ OMO3HOAT CBOWTE CTYAGHTW W Aa wM ChpeficTey-
80T MOKCMMOAHO B NOAYYABAHETO HA A400po O Gpasosanue. 06pa30BAHWE, B KOBTO OCOGEHO 3HG-
YBHWE MMO POAATA HA M300Pa ~ M3COP HA NPEAMETH U YUBOHW AMCUMNAVIEW, HO WHTEAEKTYQAHM
4 {M3NUBCKN 3aHUMAHUA, HA MABHHM W NOAMTUYECKU naaTopmu.

B cliepaTa HO 06PA30BAHMETO € QHTYUABH AMYOMM3MBT CBOGOAQ-RPMHYAQ B U30opa
W B AellHocTTa, ECTECTBBHO € A0 Ce TBbPAM, Ye CTIBA BINPOC 30 €8000AG HQ ¥300p, NpeA-
NOCTABEHA OT OCH3HABAHE HO BLTPEWHO NPEAPI3NONOKEHWE 30 HACOYBAHE, 3G PO3BMBAHE HA
wHTepecute. B Tesn cayuam ¢BoGoaaTa NPEANOAQra CAMONPUHYAQ B AEMHOCTTG, KOSTO € CBBP-
30HO C BOAATQ 30 OBNGARBAHE na‘onpeAeneHu HOYYHO 0GAOCT 306AHO C HBlHATE TEOPETUYHA U
NPAKTUYECHY NPUAOKBHWA. MO TO3M HAQUMH Ce EAMMHHMPG NPUHYAMTEAHOTO NOCEWABAHE HA 3a-
AGAKUTEAHM 3QHATUA, KOWTO HE BAW3AT 8 CNUCHKA HA M3OpaHUTE.

CoraacHo KhTelickaTa TEPMUHONOr A NOHATUATA CBOGOAQ M NPUHYAQ CQ NOAAPHM
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NO CMMCBA ¥ CoABPHAHME. CHrAGCHO MPAHUMNG HQ JONBAKWTENHOCTTA Te CE PA3rNeHAdT 8 Ayo-
[M3BM, TOKG Y€ HE COMO HE Ce W3KMWUBAT NO CMUCLA, HO B3UUMHO CE NPEANOCTABAT W ecTecT-
BEHO Ce AonbAsat. (B0604QTA HG W3GOP, HOKTO € 3BECTHO, & CBLP3AHA € "BLTPEUHM" OHra-
HUMEHTH U CAMOOrpakhuehus. CaMo TOKG MOKe AQ ce "MQTepuaau3upa" camuaT wWadop, a Tosa
BOAM A0 W3BECTHA COMONPUHYAQ, YMHTO BbHWEH U3Pa3 e NPUHYANTENHOTO 3QHUMOHUE C Onpe-
Aenen Buy AeifHocT.
HaKTo cTaHa Beue BBAPOC, CBOGOAQTA HO M3GOp NPEANOAGrd W BOAA 30 AsiiHacT.

(B060AQTO CBBP3BAME ¢ W3YEPNBOHETO HO BCWYKM BAPUMAHTM 30 U3COp. BOARTA & M3pa3 Ha
PEUMMOCTTA AQ Ce Bb3NOA3YBAME OT CBOGOAGTA HO U3G0P. PewnMOCTT ¥ PEWUTEAHOCTTA Mi-
BAT 0T €BOGOAGTA W CNOCOGHOCTTA A0 W30EpEM HOW-NOAX0AAUMA NMBT 30 HAC. CneA0BATEAHO ,
CHrAACHO NPUHUWNG HO AOMBAHUTENHOCTTG BOAATG CE ApeANCCTaBR OT csofosard, T.e. pesya-
TaTWTE OT GBOGOAHAA W300p 3GBUCHT OT BOAATA, C HOATO HAE CNeAMM W3GPOHUSA BEYE MbT.
H.Bop cBbp3BA CBOGOAGTA CHC CUTYAUMMTE, B HOUTO DOMUCAAME MOTMBATE Ha HOWMTE Aeficraus,
0 BOAATA - CBG CHTYQUUATE, B HOMTO W3NUTBAME YYBCTBOTO HA PBUMTEAHOCT. MPEXOALT OT
84HATO B Apyrata cutyayus (cso00A0Ta Ha ofMvcAsHE W Bons 30 selicTeue) yecTo MbTh &
NIOAUMHEH -HQ WHTYMUMATQ, HO NOACHBHATEAHOTO HAYUAD HO HOUATA NCUXMKA.

£T0 Ye cTurHaxMe A0 HOBO NPOABAEHME HO AYOAM3NA, O MMBHHO Cb3HGTE/HO-
NoACh3HATEAHO. ToR e ofacHeH 0T H.50p no CregHMA HauvH: " ... caMaTa ayma “cb3HaTe-
7eH" ce OTHACA KM ONMT, HOWTO MOME AQ CB NOAABPNG B NAMETTA; TOBA OGCTOSTEACTO HU
NOACHA3BA CPABHEHWETO MBKAY CH3HATEAHUA OPUT ¥ (M3nYecHUTE HAGAAEHUR. B Ta3W aHano-
TUS HEBL3MOKHOCTTA A0 CE& NPeACAe HEBABYCMUCABHO CbABPKOHME HG MABATA 30 NOACH3HTHMBTO
CH0TBBTCTBYBA HQ HEBDHIMOKHOCTTA 30 HArNGAHO {MOAEAHO) THAHYBAHE HO KBOHTOBOMEXCHUMYHMA
anapat*, [lpn NPEHICAHBTO HO TA3U WAeR B YUeOHWTE 30BEASHWA HME PAGOTUM NDEAN BCUYKO
BbPXY €AHATQ CTPAHG HQ AYQAM3MO, Q UMBHHO, BBPXY Cb3HATE/HUA eneMeHT. [loACh3HaTes-
HUAT (WHTYWMUUS, NPOCBETAGHWE, 030PEHME) Ce NPBANOCTOBS OT CHIHATEAHUA EABMEHT W Ta-
Ko ce cbjelicTyBa HA M300pa (Ha AelicTsMe, HQ HONPQBJGHWE) W HG TBOPYECKMA GKT MpH
o0yueHueTo,

KakTo Beue ce 0T0eAR38G, NPUHUMMBT HA AONBAHUTEAHOCT, W3BEAGH BbS HUIMKQ-
70, UMa funocoficko 3xauenue. OUAOCOJCHUTE NOCTOHOBKU CO METOACNOFWYHO OCHOBA ¥ HA TeO-
PUATQ 30 OOYYBHNETO W BB3NUTCHWETO. ETO 300 CUUTOME, Ye EAMH OT METOAOAOrUYHUTE MPHH-
4unu Ho QU3nMKATa C 00LODMAOCOCHD 3HOYEHWE WMO MHPBOCTENEHHO MACTO B OGYYEHWETO Che-
uuanHo no dusnka. Ho HeroBata BAAMAHOCT CE WARCTPUDG W 30 UAAOCTHOTO OGYYBHUS M TO
HOKTO 8 CPEAHOTO, TGKA W BYB BACLETO yyumue. Oue noseue W 30 TOBA, Ye TO3W MPUHUMN
MM CBOBTO NPEBBAABUBHMC W B ApyruTe cliepn HQ WHTeneKTyanHa AelHocT. HesaGpasum e
"ayammaueT" Jon Kuxor - Cawuo Mawca, TOKG TOAGHTIMBO NPEACTABEH . OT Cepsantec, Te
HE €O NOMICK B CHANATG HQ YOBEUHUA MAHTGAMTET (QHO BLOGLE MOME AG CE FOBOPW 31 TAKOBA
HeWo), Q ce A0NbABAT Ype3 MPeANOCTOBAHE. Mowe GW TouHo TYK OCOGEHO MHOrD BOKM XAPOK=-
TEPUCTUKATQ HA CUCTeMOTa (BB JM3UKATQ - KBAHTOBA), CMOPEA KOSTO AOMDAHUTENHUTE MOHS-
Tva (8 cayuan JoH KuxoT u CaHuo NGHCO) B3AUMHO CE W3KAKYBAT (B TPOAMUVOHHMS CMACHA Ha
PO3CHAGHUATA), HO B3ETU 30€4HO, AGBAT MBAHO MHHOPMOUMS 30 06BKTQ (GOrATCTEOTO Ha yo-
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BEWKATO AMYHOCT) W TOBA, Y& HE MOME A0 Ce Aaje NPEUMYWECTBEHO 3HQUEHWE HA EAMHMS
00eKT (8 WO-rOAS OPryMEHTHDQHT OTMPGBHG cucTema). Haykata, u3kycTsoTo, WMBOTHT ca Mbi-
HA € AOKA3QTENCTBA 30 AYQAM3MD W NPUHUMNG HO AONBAHWTEAHOCTTA. Ho HuMQ He wasa Tao-

31 AYOMCTUYHA WHTEPNPETAUKA HA ABNEHUATA OT JYHAGMEHTA 3a 406p0TO u 37070 ? Ho ToBQ
& BEYE APYr 8BMPOC, HB3UBMCHNO Y& HEroBOTO {MAOCOfiCKO WHTEpRpeTUpaHe 083CNOPHO UmMa
3HOYEHME 30 UANOCTHOTO BHINUTOHUE, 0OYuEHME W OGPA30BAHME HO AMYHOCTTA HO BCEHM
eTan o7 HellHoTo passutue.

MPUHYMNLT HA AONDAHWTEAHOCTTQ HY HO COYBQ KbM OKTYQNU3MDOHE HA LEAUTE Ha
00yuexMe ¥ Ha CbOTBETHUTE NMOAXOAN 30 TAXHOTO OCHUECTBSBAHE. OCBEH TOBA To3w MeT0A0-
AOTUYEH §W3KMYEH NDUHUMN W MOTBA AQ Ce pa3rfewAa W Hato NPUHUMN 30 OPIrOHU3UPOHETO Ha
00yYeHMeTO MO ChINS HAUMH, HAHTO ¥ AGTEPMEHM3MA. TYK & MACTOTO A0 yTBBPKAGBAME LEfe-
CbOOPA3HOCTTA OT NUPANEAHA UM, NO-TOYHO KASAHO, OT GATEDHATUBHY NEKUWOHHM KYpCoBe
N0 €AHQ U CHWUQ YUeOHa AMCUMNAMHTO, 30 AT YBEMVIYMM BL3MOKHOCTUTE Ha CTYAEHTUTE 30 W3-
6op. TpasuuUMOHHATA WMHEPUMA W KOHCEPBATUILM B TA3M 0GAQCT HENPEKBCHATO BAOLGBAT BUCUE-
TO 00pQ30BAHME Y HAC. BAOWABAT rO W APYFM OPrGHASOUMOHHW OFpOHWYEHHMA. 30 noAo6pABaHE-
TO €Q HEOOXOAMMUM W3MEHBHUA, KOUTO NPEARraT HA 00YuUBAUMTE Ce Pa3HOOGPa3HM QATEPHATU-
B4 : 0BAOARBOHE HO @4HQ WM NOBEYE OT @4HQ CNBUMAAHOCT, KOWTO MOraT Ad GbAQT B BAMH
WM B PA3MYHA BOKYATETU, B @AHO WAW B DU3IAMMHWA BUCUM YUMAMLG. Bb3MOKHOCTWTE 3a usgop
He COMO  N0A0OPABAT 0OPA30BAHMETO OTKBM HErOBATO OPFOHW3GUMOHHG CTPGHA. Te Cb3zasaT
YC/08UA 30 HBrOBOTO XYMOHWU3MPAHE, 3QWOTO OCUrYPABAT BH3MONHOCTH 30 GASKBATHO OUEHS -
BOHE KQUECTBATA ¥ CNOCOGHOCTWTE HA yyauuTe Ce B NPOUECT HO ofyuekueto. W oue - M3 -
FQT TOAEPUHTHOCTTA B NPUHUUN HQ NOBBAGHME ; DOBHONOCTUBSHE HQ MOBTO ¥ YYKAOTO MHEHMe
B CNOpOBE W AMCKYCUA,. HOBTC W3HANYBA HOAMBHHOCTTA HOJA yuduwTe ce, M3n0A3ysaliku no-
CHDOMHNR UM KMTBICKW ONUT, @ CHUO TAHO W3KAKYBAT M CHAOHHOCTTQ HU KM YHUKBHUS M QHQ-
TEMOCBOHE HG TE3W, KOUTO HE MMCART KATO HaC. TOABPAHTHOCTTA npeanonara 6aaropasnonoxe-
HOCT, A00POHAMEPBHOCT, CHXPAHABOHG HO COGCTBEHOTO M TOBO HQ APYrUTE AOCTOMHCTBO - BCE
YepTH, 30 KOUTO PATYBQ MHTENBHTYAAHWAT CBAT HQ BCMYKM 6TANWM OT CBOBTO PA3BMTHE,

Cr.H.C. K.N,H. M.Benesa, CY

lelelelelelalelalatatetatatatelelalalalalalalelslalalalelatelalalalalalalslalalalsls!

THAGTE AH, 46

N3CNeABOMKM XMMMURYA CBCTOB HO KOMETWTE B .BAOHCKATA oGcepsaTopua (Napus) oT-
KDUAM  voneKynu HO CEPOBOAOPOA W MEHOTOA,KOMTO HE CO HAOMIAGBOHW A0 CEFO B HOMETUTE.
Te3n ChbeAMHeHVs Ce NPEBPbIAT B TBHPAO BELECTBO COMO NPU MHOFO HWCKW TEMNEPATYDH
(100 K v 60 K). 3aTOBG TAXHOTO NPUCHCTBME B KOMETWTE CBUABTENCTBYBA 3Q TOBU, Y€ KO -
MeTUTE ce 00pA3YBUT WA CTYAGHOTO nepwjenua HO CABHUEEATO cwcTewa, 304 OpGuTUTE Ha Ypa
W HenTyH.

‘e

fluooaa, 2 2, 1991
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OU3NYHY 3AJAYM C NOBEYE OT EJHO PEUEHVE
0. H.B.H. N.Bautuues, 03f - CY V

"{olTO yMes AQ pewasa duanuru 304aum, Toll 3Hae dusuxata. Ho He v 0OpaTHo-
TO" - TO3W MOKCUMA CTUMYAMPA MHOTO YuuTeu AQ padoTaT ¢ M3RBEHUTE CU YUEHWLN WMEHHO
BbPXY U3MUHUTE 304QuM. B NPOABAMEHME HQ FOAMHM YUMTEAST CbOUPG BCE NORBYE 30404 OT
PO3AMUHY COOPHALM, NOAPERAG MW N0 pPO34eAd W BMA0BE, HOMMPA W NPEANGrQ QAFOPUTMA 3a
DBWABQHBTO HA BCEKW TWR. VMBHHO QArODUTMATE 3G DBLOBAHE CO "OPbKMATA", 4PE3 KOWTO
Bb3NPUEMUMBUATE YYeHWUM Ce "CPOKABAT" CHC 304044TE C pU3/MUHA TPYAHOCT U KOMKOTO noseue
"OpbKMA" BAQABAT, TOAHOBA NO-ABCHO CE NPEOAOAABAT TRYAHOCTUTE. YCBOSBGHETO HA QAro-
PUTMY 30 PSWOBAHE © HEeOOXOAUMA YuelH ABMHOCT, HO 30 CHKUAEHWE MHOMO OT yuuTeauTe A
W3N0A3BAT KATO EAMHCTBEH NOAXOA, KOWTO 30TBPA KDBrQ HO HU3MYHOTO MMCAEHE OKOMO Tbp-
CBHATO HO B8AHO-GAMHCTBEHO peueHMe. Oue Mo-HENpUATHO &, HOraTO YuuTenaT npexepersd
683 00CHRAGHE BCAHO YUBHUUBCKO NPEAAOMEHUE, KOBTO W3AM3Q BbH OT CAEABUHWR GATOPUTHM.
TaKa BMECTO AQ PG3BMBA (M3UYHOTO MACNEHE, PBLABOHETO HA 3QAQYA CE NPeBpbYa B YCBOABO-
HE HO MUCNOBHY WAGAOHM.

ONUTHT WA NPW PadoTa C YUSHWLM W KQHAMAQT-CTYAGHTA M@ Hayuu Aa oOpuuam no-
BEUE BHUMOHME HQ HBOUTGKBAHUTE YUEHWUECKW XPYMBOHMA, KOMEHTOPHT HQ KOUTO AaBa oraTw
103HABATEMHM BL3MOKHOCTU. MAW KA3(HO HOKPATHO - W [PEUHOTO PelieHve HO ejHa 304a4a
MOXE AQ GbA8 NMOYYATBAHO 30 YUEHWKO OCOGBHO KOTGTO KOMBHTODDT HQ YUMUTeAs NOHAME, ue
rpeuxkara He e TPusKaAHA. ETO eAHQ TaKaea 3gAdua:

EaHo Tano ¢ HauaaHa ckopocT ¥y = 15 m /e ce ABuKM npasuaHelHO W pOBHO-
30KBCHUTEAHO C YCHOPBHWE o - .5 m/g? , AGKQTO cnpe. KAKBB NbT We M3MUHE TAAOTO
30 8peMe £ =5 8 ?

Kato ce mpunoky HopMynaTa 3a NbTA NPY NPABOAHHEMHOTO POBHONPOMEHAMBO ABM-
KeHWe, Ce NoAyyasa eNeMeHTGPHO NPUEMAUB pe3yATaT

1) s = vgr+ % at? =_(15 m/s) 58+%(-5 m/sz)5252=12,5 m,

CA8A HOWTO YYeHMUuTe CMATAT 30AQUATA 30 peueHd. Ho OKO UM NPEANONWM AG ONPEASNAT KaKBa
e Gbpe CHOpOCTTA chejy 5 s, noayyexara cTofiHocT

(2) v=v, +at=15m/s - (5 n/s®) 58 = <10 m/s
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i M3HEHOABQ CBC CBOS 3HAK. Mo-ChodpasviTesHnTe ce AOCEWAT, YE B KRGS HG 5-TATA CeKyHAQ
TRAOTO CE € ABWHENO B NOCOHQ, 06PATHA HQ NOCOKATO HG CKOPOCTTA v _ , W NPABST HEolXo-
Avuns uepTer our.1. Ho wom KQTO TAAOTO BEde C6 ABMMM OOpPATHO, To‘%bpabf Tpadsa Aa
cnpsno ! Mpeanarame vm A0 HOMEPAT c/8A KONKO BPEME OT HAUGAOTO HO ABHKEHMETO TAAOTO
We Cpe ¥ OT 3QKOHA 30 CKOPOCTTA APM v = O HaMMpaME, Ye t, =3 s. " Ty

0THOBO CE BDbUGME KbM YCAOBMETO HQ 30AQYQTA, CBFAGCHO KOBTO TAAOTO C8 ABMMM, AOKATO
cnpe. CnejoBATEAHO M3MMHATUAT NbT TPAOBG AQ Ce cMeTHe He 30 5, @ 3a 3 s  #or (1)
ce NoAyYOBd, Y8 s = 22,5m,HOB NOPOAOKC - 30 3 s TANOTO W3MWHABA NO-ABABE NBT,
OTKOMHOTO 30 5 s . DOACHABONE rO HO yusHUUWTe upe3 uepTexa Ha dur.1, nojuepTaBaliiu
PA3/MKATA MEWAY NbT W NPEMECTBAHS. A KOW @ BBPHUAT OTFOBOP WA 3a4auaTa ? TAAOTO MMk~
HOBA NbT 22,5 m 30 5 s , OT HOWTO Co 2BMMM 3 s , 8 2 s CTOW HQ MACTO, CAEA
KATO cnpe.

Ouwe no-Ao06pv BH3MOKHOCTYM B TO3K HACOKQ NPEANAraT HM3UUHWTE 304044, B KOUTO
© 30/0KEHO NMOBEYE OT €AHO BAPHO peueHus. TaKaBa, HAnpuMep,e 30404QTa:

EAHO TANO 3aNOYBA AQ.C6 ABWKW DUBHOMEPHO MPaBOAMHEWHO oT T.0 CbC CHOpOCT
v, =2mu/s . Ches Bpeme  t = 10 s 8 CHUGTO NOCOKA 3ANOYBA AQ CB ABMMM
BTOPO TANO G MOCTORHHO CKOPOCT v, = 4m/s . C/IBA KOMKO BPEMe OT TPBIBAHETO Ha
NbPBOTO THAO PO3CTOAHMGTO MENAY ABeTe Tena we 6bde s = 10 m ?

$OpMOAHOTO pBWAHWE HA TU3K 304040 & BNEMEHTAPHO @

(3) vt -, (- A%) = a8

(4) t=(as-vp At )/ (v -7, ) =
(10 m - 4 /.10 8)/(2 m/s -~ 4 m/s ) =15 8

N DOWMKHOBEHO 30A0B0ASBA MOBBYETO YueHWUM, AKO ofaue WM NPEANOKUM AC HOMPABAT uepTex
HO ABMNEHWBTO, 4aCT OT TAX M300pQ3ABAT NOAONEHWETO HO BTOPOTO TAA0 B T.A, @ Apyra
yacT ~ B T.B(mur.z)?ropuoro peUgHUe OTrOBOPA HO NbpeiA Cayual, @ 3a AQ CE HaMEpU
BPEMETO, KOraTo BTOPOTO THAO We @ B T.B, @ HEOOXOAMMO AQ Ce CMEHAT 3HAUWTe NpeA cvOupae-
MATE B ARBATO YOCT HO ypasH.(3). Tosu BOAM AO BTOPO pewenne t=25s. ]seTe petieHus
MOFQT AQ Ce 00BAHAT, OKO ASBATQ YaCT WA ypaBH.(3) Obge B3eTa NO MOAYA.

30 WOA M3HEHQAQ BAMH OT YUeHWUUTE MM NPEANOKW ¥ TPETO peueHue: cheA 5 s
NHPBOTO THAO e ce Hawvpa B T.C Ha 10 m OT TOUKATG HO TPYrBOHE, @ BTOPOTO OUE HE e
30NOYHTAC AQ Ce ABWHM ! 3a KoAerwTe, KOUTO GUXQ ME YNPEHHQAM B AMNCATQ HA NpoHMLaTEA-
HOCT, MPEANQram AG ONUTQT CBOATQ NPW CAEAHOTO 3040403

0T BbPXU HO BAHO KYAG W OT HeWH Nposopey, Hamupay ce H no-40ny, yeno-
PEAHO HO XOPU3OHTG CA M3CTPEASHU OT OPBAUA ABO CHOPSAG C HAYQAHM CHOPOCTU CBOTBETHO
\Z W Vo . Ha KOKBO PO3CTOAHME s , M3MEPBOHO OT BBPXG HA KyAQTd, He CB CONBEKAT
ABOTC CHApAAQ ?
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Boeewaane KoopAuHaTHO cucTema 0, X, ¥y C HOYOAG BbB BbPXQ HQ Kynata(dur,3 )
MacToTo Ha cpewara e T.M (X, y), 0 TbpCeHOTO pa3cTosume 8° = x° + ¥y,
TAKG Ye 30A04QTA CE CBEKAQ Ce CBEKAQ AC ONPEeAeniHe HO KDOPAMHATUTE Ha T.M oT
YPABHERUATA :

(5) X = vT.tf = v2t2 ,
T, R
_V-prt1_2gt2+ﬂ.

Mpso onpejensme BPEMEHATA, 30 KOMTO ABATG CHAPAAQ We AGCTUrHAT A0 MACTOTO
HQ cpewara :

2H/g |2 2H/g 3
t, = |———n t, = | —5——
(6) 1 72 2 2
1o~ R —g -1
\r2 vy
2
0 Chej TOBA - W HOODAMHATUTE HQ T.M:
3
2/ g 2 vg H
@) xew vy | y = -
vy, =V vy = v

Ha npvB nornej TOBA KOPEKTHO PeWEHWE HE Kpue u3Hewasv. To ofave npeanoaara
HEABHO HAKOAKO Hewd. [TbpBo - TPOBKTOPUMTE HA ABATG CHAPAAG AEKAT B BAHO M CHUA PABHU-
Ha. B npoTusen cayuall 6w TpaGeano Aa GbAe AUAGH NPOCTPAHCTBEHWAT BFBA MEKAZY NPECUd-
WWTe Ce DOBHUHW, B HOWTO NIBMAT BEHTOpUTE v, " \2 Tosn cayuall He npoTUBOPEUK HA
YCN0BMATA, T HATO W3CTPEALT O MOrbA AQ CE AQAe OT NPO30PEY HQ ChIOTO HWBO H, HO
BCTPOHA OT BEPTMKAAQTA (A0AEH & C NYHHTUP Ha dur.2). Tordsa pewEHWETO & SHAYUTEAHO
MO~CAOKHO W W3UCKBQ TPUMEPHE KOOPANHGTHG CMCTEMT.

BTopoTo npeanonoxeHue e, ue BpemeHata t,u 10 t, 30 MOAGT HO ABATA CHO~
pAAQ €O PA3AMYHA. MHOFO NO-BCTECTBEHO € 00aue AQ CE NPEANONOHM, Ye W3CTPesMTE Ca

NPOU3BEACHK BAHOBDEMEHHO W &, = t, . Torasa oT w3pasute 8 (6) ce noayuasa

2. 2

(8) V1 v?
- "

2 2

Yy V4
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HOBTO © Bb3MOKHO COMO QKO CHOPOCTUTE WO ABATA CHAPALA CQ eAaxay ! Tosa o6aye o00e3-
chucna wpaaute (6) u (7), a yposHenusTa (5) ca MaNbAHEHW camo npu H=0, Cnejosatenxo
ABOTA CHOPAAQ Ue GbAGT B BAHQ U CHUT TOUHQ B EAMH U Chbil4 MOMEHT OT BpEME CAMO QKO
CO #3CTPENAHU SAHOBDEMEHHO OT BAHO W ChUO OpbAue.

TpeToTo npeAnonoxesie &, ue Vo > v, - WHade u3paaute (6) u (7) wamar
Qu3nuen. cuncvn. Mpu ¥2<Vy  TPOEKTOPWWTE HQ CHOPAAUTE HAMQT PSCeYHa TOuKa.

W Tava - 30 A0 ce cGavckar CHOpAAUTe, Te TPAOBA AG GbAGT U3CTPEASHU He-
BAHOBDEMEHHO C DA3AMYHU CHOPOCTU, KATO v, ~ v, .OTHOWBHMETO MeXzy BpeMeHaTa 3a
ABQTQ noAeTa Mome Ad ce onpepeny ot (6) : t1/t2== vg /v$ » OT KbAETO Ce BMKAQ, e
CHAPAADT OT BBPXO HO KYAATA TPAGBA AQ C& W3CTPEAd MDEAM TO3W OT NPo3opeyd.

AHQ/M3BT HO FOPHATE TPH 304044 NOKG3BG KOO HEOOXOAMMO € NOHAKOra A ce
U3/1838 OT QArOPUTBMG HO AMHCTBBHOTO peueHue. Jolpe e, QK. NLPBOHAUASHO Tolt Ce
NpoBeAe HO HAYECTBEHO paBHAWE, 30 A Ce yceTH "uamkata" HO 30404aTd. PA3MUHWTE
AONYCKAHWA NPABAT 30AQUATQ MHOFOBOPUAHTHA M PO3HPWBAT BOrQTCTBOTO HO HU3UUHGTO
WUC/IBHE. YUMTENAT COM GW MOTBA AQ CHCTABM MHOrOBGDUQHTHU 304044, NPEABAPHTEAHO

3nycKaMKM B TEKCTQ WM HAKOB HQUQAHO YcAosuB, TaKA ue YUBHULNTE COMA AQ CTUMHAT A0
HBOOX0AMMOCTTA MY.
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CbABPRAHUETO HA BOAOPOAA PACTE
M.AK Xaamn v P.A.Pucmyecéu (OperOH6 BuaepToH,- CAL) ca-axaamsupasw 3500 npodu
g

atmociepeH 8b3AyX, B3BT OT WECT TOYKW Ha CesepHOTO ¥ BHHOTO NOAYKBAGO 30 BPEMETO OT
M.OKTOMBPH, 1985 r. A0 m.anpun,1989 r.0Ka3an0 Ce, Y& -CHALPKAHMETO HA MONEKYABH BO -
20P0A BB 8b32YXQ pacTe cpeAHo ¢ 0,6 % HO ropvxc. flo MHEHWE Ha M3CNej0BATEAWTE,TOBU
€ PesynTat 0T AeMHOCTTO HG YOBEKE, B YACTHOCT, W3FAPRHETO HG POCTUTEAHOCT W M3XBBP-
NSHBTO HO NPeAV3BUKBOWK NAPHUKOB BfieKT MeTaH, HOWTO BAM3QWKM B peaxyus ¢ Apyrd ra-
3088, 00pa3ysa BOAOPOA. OCHOBHO METGHT Ce OTAEAA OT HENPeHbCHATO pasumpseauuTe Ce
0pPU3084 NOCEBM W MACOBOTO YBENMUOBAHE HU AOGMTBKA. HAKOM M3C/AEA0BATEAM Npesnoaarar,
ue CHALDMOHMETO HA METAH B QTMOCHEPATA Cera pacTe npumepHo ¢ 1% HA ropuuad,

B AOMHAYCTPMOAHATG 8MOXQ KOAMUBCTBOTO HO BOAOPOA B QTMOCHiepaTa Ha 3eMaTa He npe-
Buuasa 200 uygacT.MapA. (AHGAM3LT ?a Bb3AYUHA MEXYPN B NEAHMKOBWTE TEAG NO3BOAABA AQ Ce

- a)l. .
°“peAe§348801€¥T°u83$3 ggnngﬁgynau B AONHUTE® CAOBBE HO QTMOCHEPATA, MOME Ad NPOHMKHE
B cTpatocfiepata, KbAeTO CAes KATO €& OKUCAW 0GPa3yBG BOAHW NOPU. YBBAWMABAHE MACATA
Ha BAGraTa B o6uWKHoBeHO "cyxaTa" cTpartocdepa BOAN A0 YBEAWYABAHE HO OGAAYHOCTTA HOA
HaW-CTyAEBHMTE 06NACTYU HO 3eMRTA, Q TOBQO HO csoll pej Cb3AABQ AONBLAHUTEAHN YC/OBA 30
PA3PYWOBAHE HA 030HC. B"KDGMHG CMEeTHQ ﬂgagg%gg¥: CHABPKAHMETO HQ BOAOPOA MOME Ad
ofocTpu M030HHATO Kpu3a" B ABETE NOAAP .
P XMMMKbT-MeTegponor . llepsya-Paynans (Kaaugophus, Wpsuk, CAL) oOpbua BHUMGHWE

06Que HO TOBQ, Y& Te3W M3MEPBOHWA CE HOMMPAT HQ FPOHMYATA HQ YYBCTBUTEAHOCTTA HA NpU-
Gopute. ETO 3040 & HEOOXOAUMO HOGMOASHMATO AU NPOABANAT OUE HAKOAKO rOAMHW.

Npupoaa, K 8, 1991
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H.H.BEOT0RB0B
(1909-1992)

FonemusT Bu3uk-teopeTur w mate-

MaTui Hukonait Huwonaesny BoronwGos e pagen
Ha 21 asryet 1909 r. B rpag Humuu Hosrapog .
TUnuden BYHAGPKUHA,HO 13- FOAMUHG Bb3paCT 30-
noysa Cepuo3KM HAYYHW 3aHUMAHMA B Hues B Ce-
MHHODA HO W3BECTHUS MaTematwk H.M.Kpunos.Msp-
BATQ C1 HOYYHO ny@auKayus: "Bupxy acuMnTOTHY-
HOTO NOBEJBHUE HO DEWEHUATA HQ AvHENHW Aufe-
PERUMANHN YpaBHEHMA" 14 FOAWMUHOTO Momue
nyoaukysa npes 1924 r. ! OTHAYAO, CBBMECTHO
¢ Kpunos u camocTosTenxo, boroawGos ce 3uHu-
MOBQ yCneuwHo ¢ pejuua MATEMATMYBCHW Bbnpock.,. -
EgHo oT paGoture My @ GuAa OTAMueHa npe3
1930 r, ¢ Harpajara Ha AKQZEMMATA Ha HayKuTe
8 Bonowus (Wraams). Couata roguna My e npuch-
ABHQ W HOYYHQTQ CTENBH AOKTOP HG MOTEMATHYECKUTE HOyKW. Hackopo crep TOBA, NOK 3084HO
¢ ywrens Kpunos, BOrondos 3an0ysa CepuO3HM U3CASABAHUA B HOBAT NO OHOBQ BpemMe 00 -
/IaCT HO MATEMATMYHATA DU3MKa - TEopus HA HeninelHuTe TpenTesva. Tolh zdsa wMeTo Ha Ta-
34 HOYKG: HenuHelHQ MexaHWKa. MHOro oF noHSTUATG W meToaute, Houto Boromwdos paspa -
00TBG B HEAMHEMHOT MeXQHUKA, CO CTAHOAM BEYS KAUCMYECKW W CO 3UNGTHOAM B OCHOBMTE HG
Pa3HOO0PA3HY 0GAACTM HO TEOPETHYHATA (MaMKA.

Pa3padoTennTe METOAM NO3BOARBAT HO BOronNGOB A0 NPEBMMHE KbM W3CAEABAHE HQ
CHCTENM CBCTOAWM Ce OT ronaM Opolt uacTvuM, KoM CTATUCTUYECKATd Jusuka. Mpes 1946 r.u3-
/W30 CBETOBHO-U3BECTHATA My MOHOrpadua "Mpolaemv HO AMHOMUYHATO TEOPUR B CTATUCTMYEC -
KaTa §u3nKa". B Hes HaMMPAT MACTO Pa3PQGOTEHMTE TEOPUM 30 PABHOBECHM W HEDUBHOBECHH
CbOTORHUA HQ MHOTOUACTUYHW cucTemn, PadoTuTe Ha BOronnGOB 8 CTATUCTHUECKATA MEXAHMKA
NPeACTABAABAT HOB NO-BUCOK 6TAN B CPOBHEHUE HA OCHOBONOAOKHWTE U3CABABQHUA HA [MNC
Boayman. Cregsauara roguxa boromndos 0606WABA TEODUATA CU W 3 KBOHTOBATA CTATUCTH -
UECHA MEXOHWHA W NOAXOKAQ HbM TEOPUATA HO HEMABQAHW KBAHTOBW. MOKPOCHCTEMM,

fpes 1938 r. N.A.Kanuuo oTkpUBG ABABKMETO CBPBXEAYMAHOCT.OKA3BA ce,4e npu
TeMNEepaTyYpa GAM3KA A0 GGCO/MTHATO HYNQ BbB BTEUHEHMA XE/uM W34a380 BLTPEWHOTO TPUEHs,

A o
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flbpBO TEOpeTUYHO OGRCHEHME HA ABAEHWETO Aasa Goromodos npe3 194G r. Tol noxassa, ue
Ni.y¥ onpejenehn ycnosus B HO3e-CUCTEMATA Bb3HWKBO YCTOWUMB HOHABH3OT, B KOHTO OCHOB-
HO POAR UrPAAT KOPEAQUUATE MEeMAY ABOMHMTE uyacTWum C NPOTUBONOAOKHW WMNYACH. GOromm-
008 NOCTPOABA CHOTBETEH MATEMATUUEH GNAPaT. Pa3sWBO METOAQ HO NPUG/MKEHOTO BTOPUYHO
KBAHTYBGHE. 3Q AMQrOHGAM3QUMA HO XAMWUATOHWAHO NPEANGTQ HOHOHWYHE TPAHCHOPMALUA,HOATO
HOCK HErOBOTO uMS.

FonaM & npuHOCHT HA boronn0oB B DPA3BUBAHETO HQ MUKPOCKONMYHA TEOPUS HA
cspbxnposogmMocTTa. Mpea 1957 r. Toil noxassa, ue NPW ONPEAeNeHW YCAOBWA W B HenAeas~
HO Gepmu-cuCTEMO MOKe AQ Ce 00pa3ysa KOHAGHBGT{ BOABH 40 ABAEHMETO CBPHXMPOBOAWMOCT,

MpunaraseTo HQ NO-ropHUTE NOHATMR KbM SAPEHATA MaTepus npe3 1958 r. poBeK-
Aa 5oronwdos A0 OTHPMBOHETO HQ BAKHMA BfEHT HQ CBPBX (NYWAKOCT B OTOMHMTE SAPa.Tosa
OTKPUTHE CTOKA HOB €TAN B W3C/NEARGHUATA HO TEOPETMUHATA ¥ BHCNEDUMEHTANHA AAPEHO fu-
3nKa,

Orpomunre cnocoGocTy Ha boromwGos npea¥saT WKbM ADPYrv 0GNOCTU HG Teope -
TAUHATQ (M3UKQ, HerosuTe W3CNEABGHMA NMOKA3BAT HAK TOACQHTHT CAEABA NOFMKATA HA HAYY -
HOTO Topcewe. fipoGnemuTe 30 YCTOHUMBOCTTO HO MHOFOUACTUYHATA CHCTEMO, 30 KOHAGHZATA B
CTATUCTMYECKATA WEXQHUKQ, O AOBEXAGT 40 NPOGNEMT 30 YCTOHYMBOCTTA HA OCHOBHOTO ChC -
TOSHUE B TEOPUATA HO NOAETO. HeycnexuTe HQ TOrosoWHATG TeOpus Ha noneto horoswdos
MPMNUCBA HQ HENPABMAHOTO NPEHACAHE HO NOHATMATG 0T MOKPOBM3MKATA HbN HBAHTOBATA TEO-
pus Ha noseTo. NOAYYUBOHETO HO PABXOAMMOCTY CE AbAKA HO TOBG, Y& HE CE OTYMTA NpaBsuA-
HO AOPOAMrMATA HO MMKPOJU3UKATA. EAEMEHTODHWTE uACTWUM CO KBOHTW HO NOKGJHU BHAHOBMW
NONETQ M B TEOPETUYHOTO UM TPETWPOHE boronndos Ce OTHE3BA OT XAMMATOHOBMS JOPMOAM3BM
W NpUeMa 30 OCHOBG <§ - MaTpuuaTa Ha XaitsenGepr. Toft ofpblia NO-0COOEHO BHUMOHWE HQ
U3UCKBGHETO AQ CE YAOB/JETBOPABG YC/OBMETO 30 NPUUWHHOCT, KATO O QHGAW3VPG U NPEBPb-
ua 8 borofiwGoBCKO ycnoBie 30 MUKPOMDUUMHHOCT. fpea 1955 r, BoroMwGo8 NOCTPOSBA CKCHO-
MOTWUHO TEOPUA HA NepToybaumuTe 30 tf’—'MuTmuaTu. TpaGsa Aa OTGeAeKuM, ue TOBA & BbHOG-
112 NHPBATA GKCHOMATUYHA TEOPUS B KBAHTOBATA TEOPWA HA noneto. Toli pa3padoTsa W MEeTOAQ
HO TQKO HODEYEHATU PEHOPMrDYNa. Ho 6a30aTa HO MUKPOMPUUMHHOCTTA GOroMoGoB W3CAeAsa
GMRAMTYAUTE HO NUOHHO-HYKNEOHOBO pascelisaHe. Tol noka3ea, Y€ € BH3MOKHO QHAAUTUYHOTO
M NPOAL/AMEHME B OOAACTTA HO KOMNAEKCHW cTolHOCTM HO eHeprusita. CAOMHOTO MQTEMQTWHA
PA3KPUBQ CHUECTBYBAHETO HO BPB3HM MEBKAY PO3AUUHM JM3NYECKM NpoOUECH Ha Da3celiBahe,
MEXAy PA3AMYHATE KAHaAW Ha paacelisane, 0HO3BQ Ce, YB e BH3MOKHO,(E3 AG CE NO3HABU
KOHKPETHUA BUA HO. B3AMMOASUCTBMETO, A0 CE NOAYYAT BPL3KN MEKAY M3UUBCHKUTE BEANYUHU,
HOMTO XQPOKTEPU3NPaT pasceidsaHeTo. Te3w BPb3KW, CHOTHOWEHMA CE& HAPUUAT AMCTIEPCHOHHMW
CHOTHOUBHMA. UHTEPEcHO e A0 ce oTGenesn, Ye BOAMAHOCTTA HA NPMHYUUNG HA NPUUMHHOCT
EKCNepUMEHTANHO @ NPOBEPEHa HA PA3CTOAHWE A0 OO0 5.10‘16 cM. TeopuaTa Ha Aucnep-
CHOHHUTE ChOTHOLEHUA CE OKA3G MHOMO MONE3HQ B M3CNBABOHETO HO PA3CENBAHETO HQ ene-
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MEHTOPHUTE YaCTULM.
PaGoTuTe HQ BOroANO0B N0 TEOPUATA HO NOAETO UMAT BYHAAMEHTQAEH . XOPAKTEp

W CO W3YYQBAHW, CNEABAHA W PO3BMBOHM B NPOALAKEHME HO PeAuya rogvHu. MpeHpacHata
KHura "BBeABHUE B TBOPWE KBAHTOBAHHNX nosel", Hanucana 0T boronwGos cusmecTHo ¢ J.B.
[lyproB, NPETHPNAAL HAKOAKO W3AGHWA, W NOHOCTOAWEM & OCHOBHA KHWMQ NPW W3yyadsaHe HA
TEOLMATA HA NOABTO Y MEBKAY CTYAGHTUTE U GCPUPGHTUTE & M3BECTHA NOA YBOMUTENHOTO Ha3~
soHue "boronnduetc”.

flpes 1964-66 r. boronw6os padoTu 8 0670CTTA HA AMHAMWYHWTE KBADKOBW MOAGAM
HO BAEMBHTADHWTE YQCTMUM. BaKHO Ce OKO3Q HANPUBEHOTO OT HEr0, CHBMECTHO C HErOBM yye-
HIAUY, NPBANOACKEHAE 30 CBUBCTBYBUHETO HO HOBO KBAHTOBO UMCAO HQ HBOPKWTE, KOETO MO-
KbCHO Gewe HapeueHo "uBAT". TGO HBOPHUTE CTAHOXQ UBETHW. Me3oHuTe u GapuoHUTE Ce
CYCTOAT OT HBOPHOBM HOMOWHAUMM, KOMTO cQ Ge3useTHu. C BBBEMAGHETO HQ TOBQ KBAHTOBO
YAC/O CE& OTHDW MBTAT KM BBSHUHBOHETO HO GAHG OT HAM-CbBDEMEHHWTE TEODMM: HBAHTOBATA
XPOMO AMHOMUYKA,

fopu ¥ OT KPATHOTO U3NOKEHWe cTaBA ACHO, ue H.H.GoronwGos e padoTun 8 Had-
PO3/MYHN OCAGCTM HO TEOPETUUHATO HM3MKO W MATeMATMKATA. flpu TOB@ € AOCTUFHAA A0 Cb-
/ECTBEHW PE3YATATH, U3/0KeHU B noseue oT 200 cTaTuu v MoHorpadum. Tofl uMa mHoro yue-
Huun. HAKOW OT TAX CO BEYE CBETOBHO W3BECTHW yueHn. W Hauu $u3num-TeopeTuyw ca Bw3-
NUTAHMUW Ha BOronnGoB M HBrosaTta wKoAq. '

boronwdos OTABNAWE FOAAMC BHUMOHME ¥ HO ODrOKM3OLMATA HQ HAYKATG. HaucTuHa
BBNPOCHT 30 OTHOUEHWETO MEXAY HOYYHATA FEHWANHOCT W OPraHW3ATOPCKATE GYHKUAN MoXe OU
@ AUCHYCWOHEH, HO B Ayxa Ha "cTapoTo" Bpeme, A0 HeoTAasHa H.H.Goronwdos Gewe: uneH Ha
Mpaanavyua Ha AKaaemusTa Ha Haykute HO CCCP, axapemvk-cexpetap Ha OTjeneHueTo no mo-
TeMOTMHQ Ha AH CCCP, AMDBKTODP HO 0GBAVHEHMA WHCTMTYT 30 RADEHM W3CAeABaHMA B JyOHa,
JMPEHTOP HO MaTemaTvueckus wHCTUTYT "B.A.CTexnos" HwM AH CCCP, aupexTop Ha JlaGopatopws
W PHHOBOAUTEN HA KATeAPa 8 AyOHG, rAaseH PEAGKTOP HQ CAMCAHMETO "TEOPETHYHA W MaTEema-
TUYHQ BM3UKA™ W HO NBPUOAMYHUA COOPHUK "OU3UKG HO 8/BMEHTOPHATE YACTMUM W ATOMHOTO
a4pc”.

NA0AOTBOPHATA My HOYYHG AEHHOCT & OLGHEHQ C MHOrO HArpeAM, YNEH & HO peauua
UYHABCTPGHHA QKOAGMN W B NOUETEH AOKTOD HO MHOMO YHUBEPCUTETH.

Hukonatl Hukonaeswu GoromnGos nounHa Ho 13 despyapu 1992 roguHa.

soy, K.9.H. Cr.ladpaxos,
ou3. fi-ter, CY
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HA YUUTESS - YALKOP.NPOY, 1-P MOPJAH HACAEOB
(1928-92) C NPUSHATEHOCT ¥ MOuNT

Ho 12.1Y.1992 r. noussa 4n.Hop.npod.a-p flopsad Kacados. Hanycha Hu BUAHUST
YUueH~-Mu3uK, OCHOBOMOMOMHUK HO MMKDOBNEKTDOHMKATG B GbArADUS.

3UNQYHAA HAYYHATQ CM HODUEPT HATO GCAMPQHT HO aHo4.Haamaxos, HacaGos 30-
YHTGBO Npe3 1956 . HAHAMAGTCKE AMCEDTAUMA BHDXY BNNYSCKUTE npuHUMNU HA gelicTBue Ha
CBNBHOBUTE M3NPABUTENN. HOYYHUTE PE3YATATU W PA3PUCOTEHATA OT HErD TEXHOAOrUS 3a Npou3-
BOACTBO U 20 AHBC MMAT NDOKTUYECKO npunoxenne. Oe B Hpus Ha S0-Te roavmu HacaGos ycns
AQ NPEABMAK NEPCNEHTUBMTE HA CMAMUMA M CUAMUMEBMTE NDUAOPK W C MMOHBDHUTE G . W B CBE-
TOBEH MOWAO U3CAEABUHMA NOCTGBM HAYGAOTO HQ PABOTMTE Y HAC B TOBA Hanpasaexne.B cv3ga -
ABHUA OT HEro MHCTUTYT N0 MWKDOEABHTDOHMKO, YUMTO AvpenTop Ge 20 1979 r. ce cucpegoTo -
YUXQ N3CNBABAHUATA BHPXY %M3MH0T0 W TEXHONOrUATA HO cunmymesnte MOC uHTErpanHu cxemd.
Hayunute npuHocw Ha npof.facaGos npes Toay NnepuoA, CBBP3AHM C AETOWAHOTO U3yyasaWe Ha
ENBKTPODM3WYHUTE napaMeTpu Ha HOC CTPYKTYDWTE C CHCTEMQTUIMDQHU W 0000UWeH! B A0KTOPCKO~
Td My AuCepTauMa, 3quuTeHa npes 1974 r. OYHAGMEHTAAHOTO 3HGueHWe Ha padoTaTa MY No U3 -
CeABAHe HO WHTepfeica cuanuni-cuamumnes ABYOKWC TDOHCNOPTA HG HOCUTEAMTE 8 WHBEPCHU KO~
HQAU My AOHECE BUCOKO MEKAYHODOAHO NPWUSHOHME. Tolt Ge NEKTOP N0 AMHMS Ha HECHO, unex Ha
EBPONENCHOTO (U3uueCcKo APYWEGTBO, MpeAcelaTen Ha MEKAYHOPOAHATO HOH{iepeHUMs NO HOTOHHM
ABTERTOPY Ha WNEKO, unew HQ OPr{OMMTETY HA YTBBDABHM NEPUOANYHA MEKAYHOPOAHU KOHepeH-
ymm np.

Ho Hail-XGpaKTEPHATA YENTG HQ QKTVMBHATO MY TBOPYECHA AefiHoCT e ycnewwata i
BUHArY HOHKDETHQ PEAM3AUUA HG HQYYHUTE MY NMOCTWKEHMS. M04 HEFOBO PRHOBOACTBO M C QKTYB-
HOTO My NMUHO y4QCTWE € CH3AGAGHO CENEHOBOTO NPOW3BOACTBO ¥ HOC, M3rpOjeH e 30804 30 ce-~
PUitHO NpoM3BOACTBO Ha MOC WHTErpasHy cxemy B 50Te8rpas ChC WUPOK CNEKTHP OT n3zenns, Ha-
MEDUAW NDUAOKEHUE B MOYTU BCWYKM OGAGCTM OT HUPOAHOTO CTOMGHCTBO. ChC cBOWTE 112 HAYyYHW
nyGauKkaumi, 20 QBTOPCKW CBMASTEACTBA U NATEHTH, 5 KHWrK U Hap 80 BHBAPEBHW TEXHOMOrWYHM U
HOHCTDYKTUBHU pa3padoTKu, npof.Kacagos e ApbK NpUMEP HO yue, OCHLUECTBAN YCNeEwHo BPB3KA-
TQ MBXAY HOYHQ W NDAKTWKG, AONPWHECHA CHUECTBEHO 30 M3AMFGHE HA GbArApCKATO MUKDOE K TPO~
HWKQ HO CBETOBHO HWBO.

(04 HEroBO PHHOBOACTBO - HATO NEKTOD BB OUIMYECHWUA JoKynTeT, PLKOBOAMTER HO
AMNAOMOHTYN Y QCNUPAHTW, DLKOBOAMTEN Ha nadoparopus B8 UOTT, Oprasu3atop v PHHOBOAMTEN HA
WHOM U HOHepeHunn, GAXG NOATOTBEHN HAKOAKO NOKOABHUS BUCOKOKBAAMEMUMPAHN cneunancTy,
Herosara AWMYHOCT, OOGRHUE W MAGM HOKAPAXQ UEAMA KONBKTUS OT MAQAW CMEUNaAnCTH Ha MMCTU-
TYyTd NO MUHPOENGHTDOHMKG AT PAGOTH BHTYCWO3UPAHO U BCBOTAGMHO roOAUHH HapeA 30 U3rpaxja-
HETO HA @AHA MOABDH 06AQCT OT NPUAOKHATE HAYHG. B pesyATaT Ha Tosa Ge Cb3A0AEHO COAMA~
HQ HQYYHOU3CNEAOBGTENCKQ W NPOM3BOACTBEHA 6030 B 06AGCTTA Ha MUKDOENEKTPOHMKATA Y HaC.

C_HBYHPOTAMMA CU AYX, HQYUHG MHTYWUMA, GHOAKTMYEH YM W UBKAKUMATEAHQ paso -~
cnocoGiocT npof.Kacadoe we octaHe o6pasey Ha YUEH, W3MMHAN ACCTOWHO CBOR 3eMeH MbT,
YCTDEMEH HbU PEAAMIOUMATA HO EAHQ FOAAMA LEA, BBNDEKW HEW3OEMHUTE TPYAHOCTU. HeroBWST
MPUMED W AEAATO MY We OCTOHOT 3QBUHATYW B HOWETO CH3HAHUE, 30EAHO C AbAGOKATA NpU3HOTEA-
HOCT ¥ nouuT KdM npod.iopaan KacaGos.

C PAHHATO My CMBPT GbArGPCKATA HAyuHa o6uecTBEHOCT ryou BAvH OT HOW-U3THK-
HATUTE Ch NPEACTABMTEAM, O NQGOPATOPUATA NO MUKPOEBABKTPOHMKG npu UOTT - ryfu ceos
yuuTen, Konera u npuaten,

NABOPATOPUA "MUKPOEAEKTPOHUKA ,
WOTT ~ BAH
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