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Jipard KOJeTH,

1, HacTosmaTa KHIEKA, NOCBETHXMe Ha Ouofws¥rara, CHIVIACHO
HCRaneTo Ha DENUNe KOJErH, H3DaseHO HpE MPOBefeHaTa AHKETA. Mosvim Bu
Ia. Hy chollETe BameTo MHEHAE 38 KHWKKATA.

o JmBaBcTo Ha HAIMS BaVieTVH W IPOJBIER K Ipe3 1984 1. ¢
2 peppxyE TomEmHO, OpE adomamenT 0,80 JB. Agommpazero TpHAGEA LA
cTaxe TPYIOBO Ype3 KIOHOBETE Haf-xscHo 70 30 HOEMBDE ¥.T.

Veupamefire Hu BamuTe MaTepuaid 38 NOMECTBEHE B BomerwHa, o~
DAy MaIkEAT My OCeM HE HW e BBIMOKHO [.a noMecTBaMe NBATY MaTepwaum,
Cpapmre Ia He TpeBumaBarT 6-7 cTaHNapTHE MAIWMHOINCHY CTPaHNDH
(60 pexa, 62 yuapa Ha pen) ¥ Ia ce WSTpalar B 2 eK3EMILADA. CHIEpEa-
HWeTo ¥M TPACBA 1A NPeTCTABAABa WHTEDEC 34 BCHYKA HAUN quTaress -
YIwreNd, HAYIHN DACOTHULW, QUBKIE OF IPOMABONCTBEEN IPENIPUATEA ¥ Ip.
IoJnm Bu 1a ce cholpassBare ¢ PYCPUKETE HA EwreTrHa ¥ ja I0ocouBaTe
sa god pyopuka. onpefendre Bamara cTaTud. R

3, Cpoduasame Bm, we XII-rara HpoJerHa KoHfepeHua BEPXY
B'BIPOCH Ha 0CYIeHUETO IO fwsuKa B CPONHUTE YIAIWNA. U BEHB BY3 me ce
Irposege OT 2 1o 4 ampul 1984 1. B Tp.KbprEamt, Temara Ha KoHepeH—
ITmaTa ¢ "HayuHO~TeXHWIeCKMAT IPOTPEC U oGyuenueTo mo fmsmka’.

OpTaHR3aNMORHAAT KOMETET Ce 06pBla. ¢ MONIGa KEM BCUWIKE KOJEIH,
Ia. ce CHOOPABAT CHC CUGNHETE BAKHA USHCKBAHEA, KOET0 Ca CBBP32HH
IIPSKO ¢ KAYECTBEHOTO ¥ DPESYATATHO upoBexEfaHe Ha KOHepEHIEATA:

. BAARKUTE 3a yuacTWe © KOKIGNK ¥ CHOCHEHWA Jia 08 WSIDATAT
B 1P #a OB Hafi-kbeHO No 30 OXTOMBDH T.Tj «

- TOTOBUTE FOKIAIM U CBOBUEHUAA, NMpumpy:erd 0T KpATKY DPeSKMeTa
(o ToMOBYH cTEHIAPTHA MAIRHOINCHA cTpaEuIa) TpadBA fa HpUCTUrHAT B
1IP ma #36 @e 1O-KHCHO JO 20,1,1984 r. lpHCTErHATETE CJIEJ Wasy JATa,
JiAME TS 06 PasIVIeRjaT 0T IpoIpaMHaTa woMucns, JORIajETe He OUB&
aa npe:anﬁlanam 10 craENEepTHE CTPAHMIH, a crodmermEsTa — 5 CTaHIADTHY
C TpaBuny; ‘ '

- Tipes BpeMe Ha KOHDEPEHIUATA me OBmue OpraHWBEpAaHa #anoxoa Ha
ypery ¥ OIMTHE MOCTEHOBKA #3paloTeHs OT YUHTENH, HpenofaBaTelNs, yie-
HUNY ¥ CTYNEHTH, Sa WHIMBEAYaJHO TDYNOBO y4acTHE BaABKATE

TpaGsa Jo §BfarT HaIpaBeHH KO 20 despyapr 1984 T.




Temara Ha COKIMATA 38 JICHHIM ¥ CTYNCHTH WL OBHe MAIKO IIO-
pasmmaEa : "TUSWKATA ¥ HAYYIHO-TEXHWIECKUS mporpec”, BCEKM OKDEI myg

UpaBO A Ce NpeIcTanRy OT ejuH yICHWK, Cpoxsr 3a 3adBkM € 20 .II,1984

OpraHVSanyoOHHAAT KOMUTET € yUeleH B akypaTHOCTTE Ha BCHIKY
KOJIOTH ¥ NpPOIBSPUTENHO UM W3Ka3Ba CBOSATE GXaronapHOCT.

4, Ku,1 va Boneryna. ot 1984 1, me OBfe mocBeTeHa, Ha, I-BmA
HEIOH&NIeH KOHTpec Ha fusmumre X Ha OTIeTHO-E3COpHATA HM KOH(eDeHmys,

EIVMHAIECETA HAIVIOHANHA KOHOEPEHIA BHPXY BHIPOCH HA
OBYYEHMETO II0 QUSHKA

Crasa Tpamiua BCAKA TOLWHA B HAYANOTO HAa Mecel aupmi Hait-
noCpure yumTea¥ Io {usEKa OT HANaTa CTpaHs N3 c€ cpemaT ¢ HammTe
Hall-ToseMy yyeHw mo (WSEKA, 34 Ia OGCHIAT NOpeJHUA SKTYAJNEH IpoGieM
B O0yYeHmeTO & Ja npocyymar JOKIWE 38 Hai~HOBHTE OTKpETHA B 00XacTTa,
He. fwsmrara, TasromumHAaTa eXWHANECeTA HAlMOHANHA KOHPSDPOHIES BEDXY
BBIPOCY H& o0ydeHMeTo Io fmsuxa ce mposeme or 31 MapT IO 2 AUpUT
1983 r. B KpecEBaTa ¥ roCTONpWEMHa BapHs, Ha Tema "PasBHTHE Ha
TBODYECKATE CIOCOGHOCTE HA YYaWETe Ce OT CPEIHMTe ¥ BUCIMTE YIeCHH
SaBeIeEud gpes odydeHmero mo (wsuxa?, T Ge opraHMaMpaEa oT JpyRecT-
BOTO“Ha (wsmmre B Brurapus, MusmcTepeTBOTO HA. HEPONHATA IPOCBETa,
UenTpasmus xomzTeT Ha JKMC ¥ OKpHEHEA HaponeH cEBET B I'p,BapHa,
Jomaxunn me xonfepermmaTa 6AXA KoJAeTuTe oT MYY-BapHa, KOWTO CHSHAf0Xa
GIOANHY YCJOBMA KAKTO 3& padoTa, TAKA ¥ 38 IPUATHO ¥ YIOGHO HACTAHA-
BaHe ¥ NpexapBaHe HA BCHIKK yYaCTHMOY B KoHfepeHImATA,

B xorjepeHImaTa, B3eXxa yuactue noseue or 400 mpemomaBarens u
HayJYH¥ DadoTHNMIM OT CPOJNHHMS KypC, TODHEA KypC ¥ BCHUKE BHCIM YISCHH
SaBoNeHEA, B KOUTO C€ M3y9aps (WMBWEKA, KAXTO ¥ 7 WYRNECTPAHHH IOCTH
or CCCP, ITP, Yexocxopaxui ¥ HrocneaBrA, BAXa MSHeCEHW ¥ OGCEHIOHH
noseve or 50 roxnaza ¥ CHLOCMEHHEA HA COXIWOHHNTE BacelaHvws ¥ 18
Joxnana He. IUIGHapHYTE Bacefanud. Iipopemoxa ce m pexmia nanmnporpau—
HA MEDONDUATHA,

8a, Io-palVMoHaNHO MSIOJSyBAHe Ha. BpeMeTo padorara. Ha KOHfepeH—
1ypAara. IpOTeYe Ipe3 OBPBEA ¥ TPETHA NeH B o0mY IJIGHApHY BacelaHms, a
BTOpUA JH -~ B TPV CEKIWM : 33 CDEJHUTe yywmma, 3a BY3 ¥ 3a yuamyre
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ces ‘Tasy¥ TONEHA 34 I'BPBE IBT B TOB& I'OJAMO BANWOHANHO MEDONDEATES
B3@Xg ydacT¥E ¥ CTYASHTH, KOMTO HByYaBar fmaura, ToBa Hage BHEMOE-
Aoc Konpepemupara N8 Cé BKIDIM B o0ABeHATA Nporpama Ha Koumrera 8a
Kyarmypa "TommHa Ha Andepr Aftrmafin", 3ampTo DAGOTATA HA CEXIEATA
yEamy ce - STYACHTE ¥ YICHWIH, de mocBeTena HA "A,Altumaits - sEeBOCT,
HaywHo TBODYECTBO ¥ OTpamesVe B chBpeMeHHarTa (WsEEA",

Ha xonfepeHnEATa OfAX4 W3HECEHE ¥ TDY HAYYHW JEKIHE OT ESTHRHATH
Heumyr (uswnd: axojemuyk XpueTo XpueToB - "llapanesm MeXmy RIaCEecKare.
$UB ks ¥ TEODEATA Ha OTHOCHTENHOCTTA", Wi, X0p. ILlMapro - "Orkpupane
W —aae30ma", npod. MBs3nares ~ "BEDXY CEBPEMEHEOTO CHCTORHEE HA TEC-
DUSIra Ha GJISMEHTApHWTE dacTmm”,

Hos enemenT B HammoHasmiaTa KonfepeHuus Tasy IopEHa (eme ICHXO-
JIOT*IrgeckarTa OGOCHOBK2. HA DAasSHCKBAHNA NpodneM, 3aqnrCoveHEAT BEBEXEAN
IOIcian Ha Jou.ll, Arexcanmpos Ha Teme, "lCHXONOTHIeCKEREHANES Ha CHO-
COGHOCTATe ¥ TBOPIECTBOTO" Iale BEEMOEHOCT BCHURE OCTEHEUN AOKIEEH
¥ CrpoCueErd Jia ¢ PAsBUAT NO-TWIHO ¥ 2 Ce OCBeTIAT ¥ OT LCWXOJOIH-
Yec Ka IMeIHa TOUKA, EWB HRTEPEC (¢ HpOABOH KBM ILIeHADHEWTEe JORISKE
Ha. Tpod.H, MapTuHoB ~ "PaspuTHe Ha TBOPYECKHTe CIOCOCHOCTH HA CTYHOH-
THTe (usmy Ypes olyuexmero mo {wsEra" ¥ ma cr,mper,E, Yeuron ~
"PaopaTae HA TBODUECKATE CIOCOCHOCTE HA YIOHEIETE B OCyUeHEeTo No f@-
amca”, C 0G00eHO 3aTOBOJCTBO Geme NOCpemHaT TOKASEST Ha Wi, xop.B.T.
Pam ywoscrr, CCCP ~ "PasBuTHe He TBOPYSCKATA AKTHBEOCT HA YISHMITE
op#® ofygermero U0 Juswka”, C ToJAMA BEIWEHA TOR HBACHH mpoGaeMa. K&
TBOPYeCKES IPOLEC IPY YUCHHIUTe, Karo CBEDSA HAKON 0T CBOETS HBCIeL-
BarxIvwi ¢ UEeuTe Ha A, Alinmalin se EHTYHIMATS, IPE TBODYECTBOTO, Ha ypyTui
merx toff mMa ome eIHa WSBHHOPOIDAMHE Cpemia ¢ yIRTeXWTe X IPSNOXABATIC-
aure,

Padorara B OTHEJNHUTE CEKIMM IPOTOUS NENOBO ¥ SKTHBEO, B CeXluATA
Ha., BYS 6gxa IWCKYTEpaHd BHIPOCHTE 38 MHIVBELYAIHATE padora CBC CTY~
mexTHTe, 38 BpH3KaTa MEXLy aym@ropHara X HSBLHAYLEPOPHATA MM B88T0CT,
Sa BRINIBAHOTO EM B TPYIF 38 HAYIHO-ESCIGNOBATENCKA pacoTa, 84 TBOP-
TeCTBO B pagoTara Ha CTYNEHTHTE, KOUTO He OTEBaT yIUTeNM, X 38
BCWYKE MOTOIE ¥ CPEJCTBA, KOUTO Ié I' HANDABAT HE CAMO EBIAIHETENH,
HO ¥ MCTWHCKA TBODLH,

BB BTOpara cexumd, sa ECIY, c00pasHO CHC CHSIEGIIHNT
GeHocTy He, BHSpACTTA HA YISHUIUTE B CPOJHEA ¥ IODHEA Eype dm JORIST~
BAHN ¥ 06CHEEHN DEIENA BEIDOCH, CBEDSEHN C DEmaBaHETO HA S8Tad,
TIPOGIeMHUA TOZXOF, IIPH IPEHONaBaHETO M JIBGODATOPHEA NPaRTHKYM, YPOLETe




38 000CULABEHE ¥ CHCTEMATHBAIVA Ha SHAHUATA, W3CASNOBATCJICKAS
IOIXOH, (opMypaHe HA IPORYKTMBHO MUCJEHE HPW IPELOTABAHETO Ha pas-
JIUYHY DPasleNvi, aKTYBHBUpAHEe HE WHTEJSKTyAIHaTa nelirocT Ha yge-
HEIUTE IPY yCBOSBAaHe HA HOBUTC SHAHWA mO (UsWEa ¥ T.H.

Besxa, TOI¥HA MHTEpechT KEM HOpeiHaTa KoHPepeEIWs HApacTsa, ls-
IpaTeHNTe ¥ ONoCDEHH TOKI&NM C4 MHOTO ¥ ceé HAJNOXA HAKOM OT TAX ma ce
¥wsHecaT Ha mocrep., ToBa He HaMany UATEpeca KBM TeBW JNOKJAIN ¥ B mo-
YUBKUTE [0 TAX C& BOJILXa OXUBEHW DasI'OBOPH ¥ JUCKYCHH.

U Ha gpeTe coKuMY (fXe HAOpEaBeHN NEeHHY WSKaZBaHnd M IDEIJIOXSHRA,
KONTO He HOINOMOIHAT IPENOXABATEJNTE OT BCHYKE CTEIeHW B NO-HATATEHI-
Hara WM padora, OCma Ge HpemopEKarTa Ia ce HamMepy BpeMe 38 OGCHRRARNA
¥ JUCKYCHA,

Jvame XaxBo X8 C& HEyuM W OT XyoaBo IOIpefeHaTra m3JI0x0a, lora-
3AHNTE YOIy — NEJ0 Ha, YINTeJN: ¥ yyemmy — meficTByBar GESOTKASHO X
ca, WSKINIATENHO ISHHO NOMArayo B yIeoHara jeftHocT. Ha#i-ToGpmre ypem
6fiXa. MpEeMEpaHW, a yuuTesmTe-HaIpameHy, Harpameru OAxa. ¥ Hali-modpure
JOKJIGHY H& CTYREETHTE, & HA BCWUKW OCTaHAMM OAXa NeNeHW IPaMOTH 3a
yuacrre, JowIamuTe, W3HECEHW OT UPEUOJaBaTe/dTe, He OBNaT OTHeYarar:
B OTIENEH COODHUK,

Emyuagnecerara HamwoHATHA roH{EpeHImA 06 BaxpuTa OT TPeNCcernaTeii
Ha, TeHTPAJHEYA OpI'aHu3aIlMoHeH KommTeT akay,Xpuoro f,XpucToB, XoitTo B
BaKINIUTENHOTO CU CJOBO kasa ' "lamocrHara padoTa IO BpeMe Ha KOH-
deperuATa NOKAZa NMpEI¥ BCWIKO AXTYANHOCTTA HA DasSTVIHNAHWTE BEIPOCH
¥ TAXHOTO TOJAMO BHEYEHWE MMOHHO cera B pemaBammsd eral Ha mpeycrpof-
CTBOTO Ha ofpascBaTeJHaTa CHCTEMa ¥ Hao .

KommnexcHuAT XapaxTep Ha pasIexjaHaTa TeMa BHECE HOB GJEMEHT B
padorara Ha KoHfEpeEImATA: OCBeH OT (WsEIecka, BBHIPOCHTE OfXa 0CBe-
TEHW ¥ OT ICUXOJOI'MYEeCKa INeNHA TOUKA, KOETO IOIpHHece B84 TAXHOTO
To-NpaBWIHO IOCTABAKE ¥ MIACHABAHG, KaTo Ba¥Ha KOHCTATAINMA OT JOKI&-
ITe ¥ PasUCKBaHEATA MOXe Ja ce mocouw PaxTsT, 9e Jocera Ha BHIPOCH-

TO 32 DPA3KPUBAHe ¥ DEBBYTUE HA TBOPUECKUTS CIOCOGHOCTH Ha, YIamume Ce: - |

gpes odywzeHueTo No fusmka He e OCPHNAHO MENEHACOYEHO BHAMAHEE X
MaJK0 TPaKTHIECKN MEeDKE c8 OWM BSeMAHZ 8& TAXHOTO paspacdoTBaHe.
PaspadorkuTe B DOXISIWTE X IPOBENEHNTE DPASUCKBAHASA IO TAX Co9ar,
4e padoTara IO DasBUBAHE HA TBODYECKATE CHOCOGHOCTH Ipes OGYYCHHETO
no Jmswka crempa ba IPONLIEA, CESIAJIGHE C& BEYe YCJOBHA IA Ce H3Jlese
oT erama Ha uueiiHmTe paspaCoTKE, KATO CEra YOWIHATA HS, HANMTE CHOIva-

JHCT Ry

_ Y10 METOZMKA Ha. 00y4eHmeTo HO (W3MKa TpsdBa Na GHHAT HACOWEHH
BEOD HKPETHY DaspadoTKH, KM NEIErOTHYECKE EKCHEDEMEHTE, KONTO N4
HOTO IPENONABATENNTE C NEHCTBEH HAYYHO OGOCHOBAHH CPEJCTBA ¥

3a pasBUBaHE TBODYECKHTE CIOCOCHOCTH Ha yIamare ce®,

Benera 3axaprena

CMMIOBI"WM "WBIH{A“M}IWPMAW" KJM [ X NN N
OTKPOBEH PASTOBOP MISBEH MSWACIMTETHUA L{EHTHP

" ‘Ha 16 w 17 ¥z 1983 r, B Haymara crannsd Ha (¥ B MECTHOCTIA
I‘Lo-'leqmm", ce cwpdpaxa 17 chnempasucTE-JWSHIY, DacdoTemy B 0CIACTTA
H& MEdpopuaruraTa. TYK OAXa IPENCTABETONY HA FSURCAUTONHNTE NEHTPOBE

B o "JapmaxiM”, IleETpaiHaTA CTAHIEA IO ABTOMATESAINS, MERCTDOR-
Cofwrsy | XmaruecRr KOMGWHAT-JYMBTDOEIDAI, XEMEIECKY ROMOREAT-Bpama,
TOPY BG0-Manan, 3aBofla 3a TOIYIPOBONHITE-BoTeBrpax, LenTpamsa Xad
T0DM sy 1o apromarmiamgda KM MXII, :

OpreHWa¥paH IEPBOHAYAJHO KaTO CEMIOBEYM, Cpemara Tyk ce
IPEBEPHa B eIHA FHTEDECHa JIBYTHEBHA NWCKYCHA-DASIOBOD Sa HpoSHeMyTe
IPS HmoreapamaraEVM" - FHTeJEKTYaJu3alysd HA OpPO¥SBOECTBOTO, 38
MICTOwTo Ha (usvgTe B Hed, KaTo Oe OGMEEEE ONWT MEXXY OTHeXBYTE CUE~
aaxwcry,

BeydRY IPUCHCTBYBAY OSXa yOeneH¥ B o0mecTBEHATS SHAUMMOCT HA
HEC I"EIIBANATA PETEJEKTYalus3anys He OPOM3BOLCTBOTO, HO Deale (BKT ce
KA S HeNOLTOTBEHOCTTA HA MHOrO IPENUpEATEA Ja HOeMaT ¥ WSNON3BAT
TAS ¥ HOBA TEXHWKA, 34W0TO HanwsaneTo Ha EiM B DPEROBORCTBOTO HA
TeX ¥ OJIOTYIHUTE IPOLEeCH, Ha MATEPHANHO-TEXHNIECKOTO cradpfABaHe, HE
orreJrure TP3, 03HAUABA IpENW BCEUKO NOSHAHWE, BCEKHUACHO OTPA3RBEHE
HAa IIDYHOCA Ha BCEKE, OBHAUABA OTKDET CKAAT ¥ AWHAMEHCH PEREM Ha INA~
mrpaxe, 0T TyK TpoWBJ¥3aT ¥ TPYFHOCTETE HA BHEADABAHETO HA TAs) BOBA
TeXTIIWFEA ¥ HAC, & OT Tam ¥ HeXooleHABAHETO HA TPYZa ¥ YCHANATA BA
coemwaizcrare B W, Jlopn wma ¥ Eypuos¥ - Gopwa ce Gait Baco CRUARAREA-
7a IIPOTEB MAIYHATA, OTRASBA] JA JNaBa [AHHW 38 MAHWHHE odpedom, §
. OPMI Ce YOBEKHT 33 CAMOYYBCTBEETO CW HE "a\aqa.mm“, sa "RodpoTo
Ha XOpara, 34 IPUATENHTE seeeee. B FOLIL,




ECTeGTBeHO me u yeuexw.B JICO "dapmaxum™, KaxTO pasKaspa Ivpe
. Topsr Ha VI ke "GapMaxmM" - H.H@KONAeB, BSB BCHUKY BaBOmy ¥ HABIT3 -
zo FiM - yopasiermero Ha TP3; Camxa Mapkosa oT IJIA xwM MXII, RT:JIBTO-.
padorar O (WIPIE DPa3KasBa 34 DAspaCOTeHHTe OT TAX CHCTeMZ "Haor-
curman" ¥ "Usorxpom", IPeNHASHAYEHN CHOTBETHO 32 OTKDHBAHE Ha CTemen-
PTa, Ha 3aMBPCEHOCT HA OKOJHATA CPEela (COZ' pammanug, Ip.) ¥ 3a
‘xpomoxpacpcxn B3CHeNBOHASL, HATDANEHY CHC BJATHN MeZaJy Ha naHanpure
B Ilnomus (1982) w Jakmwr (1982) w mo awmwaTa Ha HIC.
B IpoBesieHATE NVWCKYCHW SICHO OfXa IOCTABEHE BEIDPOCHTE :
VrTepecyBa Ju ce @zanecmm faxyarer OT meRHOCTTA W mOCTY~
EeHYATA Ha TeBY HAUW CHENVaN¥CTd, TAKA KAKTO MaTeMaTWieCKUAr Jaxyi-
TeT Ce WHTEPecyBa 8a BCUUKE CBOY BER3NUTAHFIM T OTTOBODEHT Oeme ~ me !
Topopmm 3a (WBPKA-NPOYSBOLCTBO, & HAMA KOE ¥ HAM2 KBIE JA C& MBBED-
my CHeEIVILIOMHEA KBAJNQUKAIMSA HA QU3MIeCKaTa KOIEIWA B Tasy ofiact,
ZOpY Ia Ce IPOCHyma Kype IO IporpamwpaHe, A ponATa Ha (u3wka B
TOBA OCWECTBEHO SHAWUMO ABIGEWE ~ pHTENEKTyal3aIyuaTa Ha IPON3BOT-
GTBOTO, TpAOBA Ha ORNE OCHOBHA, 3alOTO JWSUKBT € HABCAREAS —~ TOk o
¥ TEXHOJOT, ¥ paspadoTsa HOBE W3RNV ¥ € mporpamweT B M, U Tpsdma
gy Tof Ja ce dopy mporTws MamyHaTa (KaTo Galt Baco cruazammusra)..,
3aW0TO He IOBHABa Tasy odzact 7 My TpaCBa BUHATE Za THPCH IOMOLTA
Ha Maremarwueckmi garyarer, BMEM, MxomomwyecKma GakyaTeT ? A Kule
0¥Xa MOIVIM Jia 3amMTaBaT CHELWANNCTHTE — QU3MIE OT J3unciuTeJHuTe
IEHTPOBE RanIAJATCKE nwcepramuy 7 [oM roBop¥M 3a (W3WKa~IPOM3BOLCTEO,
Te3¥ BROPOCY TPACBa N2 OBNAT pasriaenaHy, Tpadsa Jia ce OTHAREM OT
CTapoToO CXpaligHe, Ye NPOTIDAMUCTHT ~ TOBA € MATEMATHK, 3amoTo HABIE-
3aHeTO Ha NpOofecHOHANHUTE KOMINTPY, HA "OCWPO-KOMIDTSDHTE", B3UCKBA
IporpaMucTy Oa OBIAT BCWUKY, KOWTO WCKAT Ja OhIaT HA HYEO,
Okasa ce, xaxTo crnomeaw np.llomos or XUMWISCKHT KOMOWHAT -
JVMETDPOBIDAT, Ye CBC CBOATA CHIOHHOCT KEM YHWBEDPCAIHOCT, (W3HELT
or UII mpy TAX e HAMEPWI BOJEWO MACTO ¥' B COMBOIOTHYECRUTE W3CISKBA-
H¥A B KoMOuHATA. V3BECTHO, € Ye B pejwna (upME Ce cMATa 33 I'bpPBO-
CTEUeHEeH BBIPOCHT 34 NCUXOJOIMYECKYsS KIAMAT, 38 ICUXONEeKopa, BEIPOCH
KOHTO He OWXa MOTMM fha ce ¥W3caexsar 6es F¥M. Ip.J.Bypkos oT Bores-
Tpax, ce CIpA HA CTPYKTYDHOTO IIpOTpaMupaHe — eIHA MOLEPHA TeHIOHIEI,
Hakxpaj de oGChHUEH ¥ CH3ZANEH KOMUTET IO WHEGODMATEEA, B KOATO

Osxa w3dpamu: Camka Mapkosa (IVIA xeM MXI), Ksma Immmrposa (JmMuTpoB-

Tpan), I.Amxex (Mamam), I.Byprom (Boresrpan ¥ H.Hwrozaes sa mpefice-
zarea (Codus-dapmaxm) .

- -

Ho Iajiy 6HTyCWasHMBT me Oble HOCTATHYeH 7 ...

... ToBa Oaxa mHUTE, KOraro Ha I'bONEUMNA HENPEELCHATO Bajeme
mn. JeHo crepamaTa cpema CBAe MCTUHCRE CHMIOSNYM, ¥ JA HMA- CISHIE,
POIEOBS HYXHO .., HOHE KAaTO CEMBOL, -

Pymsna Ilymeaposa

VHGOPMAIMA 3A V KOJOKBAVM "®USHKATA B OHABBAHETO HA
OKOTHATA CPEIA ¥ YOBEKA"

Or 20 mo 22 mak 1983 r. B Hayuwmara craEmus Ha (V "Tronewrma”
ce mpoBeZe V-FS KOJOKBUYM "PUS¥KATA ¥ ONASBAHETO HA OKONHATA Cpelia H
uoBera"., TemaTa HA KOJOKBYyMa Gemle "MeTOX® 32 OMEHRA ¥ IPOTHOSWpAHE
Ha DARVOaKTWBHOTO 3aMbpCABAHE HA OXOUHATA cpena®, OcBeH JpYEECTBOTO
ga (uswmere B Berrapus - CofuiicKy KJIOH B PemyCuyKaHCKOTO NPYXECTBO
0 GEOMEIUIUHCKa (W3¥Ka ¥ TeXHWKA, KONTO CA IVIABHETE OpTaHysSaTOpE HA .
KOIOKBYYMA, KaTo ChOpraHusaTopy Tasy TOIUHa Y9acTBYBAXA B MuHRCTEDC T
BOTO ' HA HAPOZHOTO 3IpaBe M KomwreTa 38 MEZpHO W3IOJ3yBaHe Ha 4TOMHATA
eHepT®, YUACTHUIMTE B KOJOKBEYMA OfXa 70 or odmo 19 yuUpexueHud,

HiHecery 6sxa 25 IORIATA, IDyOVpEHE B 2 TeMATHYHN DasieNa :

12 HOKMANY TPeTHpAW¥ IpoCIeMa 32 KOMWIEeCTBOHO CHIEpRAHZE HA DANHOHYE-,
IumE B OGEKTHTe Ha OKOJHATA cpeia ¥ 138 NOKIAIY NOCBETeHW HA METONWIHN
IpoGIeMy 38 onpeleliiHe SaMBPCSBAHETO HA OCEKTHIC HA OROHATA CDPEIA C
UBKYCTBEHY DANVOHYRININ .

[poGreMuTe Ha ODAa3BAHETO HA ORQIHATA Cpela OT pamoammo
BaMBpCABaHE OfXa OGCHIEHH HANEPOKO 'B ORWBEHW IUCKyCEE, KAKTO Il ome.n--
HpTe IOKMSNY, Taka W IO OTHONEHZE HA IVIABHWTE. aclleKTy Ha TOSE BEN 3a~
MspcsBaHe, B pesyarar Ha JUCKycEEI® ce OJYepTaxa OCHOBHETE HANIDABIEHNI,
B KONTO CJOIBA NA cé Hacouy. BHUMAHWETO 38 Io-efeRTWEHO pemaBaHe opos-

. Jemye Ha DATMMOAKTUBHOTO 3aMEDCABAHE Ha CTpAHATA HU,

Hadenasany Gsxa peJUna TDENOPHKE, KOWTO He OBTAT IDEJUICKEHN HA
BRIMAHVETO Ha BEXOMCTBATA, OCHNECTBABANE KOOPAVHALEATA ¥ KOHTPOIA B :
061acTTa HA DaNWATYOHEATS (e30MacHOCT. Tlo-paxHyTe NPENOPBRN 3acATar
BEIDOCYTE, 3a: CHIVIACYBAHE HA YOWINATa HA DAsJIIiHUTE' SBEEA, .padoremy B -

06iacTTa HA DANWOAKTWBHOTO SaMBpCABAHE HA OKOJHATA Cpenia, 3a I8
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MOTAT OTISJHUTE nscqxemaﬂmﬂ Ia ce CBLDPRAT B €IHA IPOIpaMa ¢ Hauyo-
HAJIHO BHaqenme., HeoOxomumo € CH3IABAHETO HA CHCTEMA 32 OCHIypaABane
HA VSXOIHY TAHHY 3aJOLEHKA HA DAIVOAKTVBHOTO 38MBPCABAHE W BJMAHpemo
My BEDXY UOBEKa OKOJO BHAYUMY B DalValliOHHO OTHOMEHHE OCeKTY, Bagmp
BLIPOCH 38 CHBIABAHETO HA HAYYHVW ¥ TeXHNYeCKW DPaspacoTHW Ha IpaxTy-
YECKY IPUIOKYMY METOZNY 3a& OCE3BPERNAHE HA TBEDIUTE ¥ TEYHY OTISIHIM
0T IPOMUIVIEHO ¥ MEIVIWHCKO KSIOJI3YyBaHE Ho, DANVOAKTWBHY BEmecTsa ¥
VHTEHSV(QUIVpPaHe HA WSCJAEeIRaHKATa 38 CJIeleHe Ha KOHIEHTDAINATE Ha
PANMOHYKINIY, TEXHOTeHHO BKINYEHYW B CTDONTENHF MATEPUANE ¥ ONSHRA Ha
JEYeBOTO HATOBapBaHe HA HACeJeHWeTo OT TaX, CaemBa Ja ce moompsar
W3CIeBAHYATA O pagapadowsane Ha CHBPEMEHHV METOLE 32 IO3VMeTDEYHO
USMEpBaHe B palioHWTe OKOJNO eHepIreTUyYHY SHPEHW IOCTAHOBRY Ha Gasara
Ha TEPMOJNYMEHECIIeHTHY NLO3PMETDY CHRUaNEeHY ¥ Hac.
BescnopHE0 IPOBEeXIAHETO Ha V-NE KOJOKBAYM "OuBEEATA B OIIa3BaneTo
Ha YOBEKa ¥ OKOJHATA Cpela" ¢ pasiiefiaHyd HA HEI'0 MAPOXK KDPET OT
BBIPOCY, CBLPBAHU € DATWOAKTWBHOTO 3aMBPCABAHE HA OKOIHATA CDPOXa, me
IOmpyHeCe 3a HOZOOpABaHe Ha CHCTOSHEETO HA DaRUAIiWOHHATA desonac;iocm
B CTpaHATA.

Murena Xpmerosa

ITEPBI HAIMOHAJEH CHMIIOSHYM "PEHTTEHOBU
JUGPAKIIOHHY METOIM™

Or 8 mo 10 muw 1983 r., B Kypopra "CiasHueB Gpar", e IpoBejeH
H’BEBMHT HAIVOHANEH CUMIOSEYM HA TeMa "FeHTreHOBN Iu{paKIMOHED MeTO-
ny" mpy ofmo yuacTwe Ha 70 Aymy, IpercTaBUTeNW HA OKOIO 32 madopa- -
TOPEY ¥ mosBede OT 20 NpeIUpUATHA ¥ BENOMCTBA OT IANATA CTPAHA, -

TnaBHY OpramusaTop® Ha cuMmmozwyma Oaxa Cofuitckma rios Ba JIB ¥

Karefpara oo TBEPRO Tano Ipw OmsmYecKus faxyarer Ha CY “Ka,Oxprucxs"s

CHOPTHE3ATOPCTBO C HIC mo xvmus ¥ XWMZYeCKa IPOMWIUIEHOCT,
lpemver Ha cuMIOB¥yMa e NPWIOKEHWETO H4 DEHTTeHOBYTE Nudpak-

. IVOHHY METONE BEB (W3WKATA, XUMUATA, TEONOTHATA, METAIyDruaATa ¥

0
4II§ on;:;zzzﬂocma. Tot 29 SIBABA KATO IPORBLJIESHFES HA IPOBEXTAHUTE NOCEra
. yMa Ha Tema "MeTOIW Ha DPEHTI'GHOCTDPYRTYDHNS aHaays’, DesyiTars!

or rouTO Oelle MONOXUTEJCH,

(len, OTKPUBAHETO HA CUMIO3YyMA, OT Hpelcenareld Ha HErOBEA
OpraHy3alioHeH KomMuTe?, mpod.n-p A.ANOCTONOB, OAXa WSHECEH¥ oduo 5
WIeHapHY TOKAAZS H 26 HayuHY CHOOUEHUS, IOBEYE IpeICTaBeHY B HOCTEP~
ga fopMa. CJET ORUBEHN NUCKYCUN BEDXY NOKIAIBAHUTE MATEPUAIN, ceA
fpoBelé ¥ MHOTO WHTEDECHA ¥ IIOJNeSHA IVCKYCHZ BEPXY "CHCTOSHAETO X
mpodieMuTe Ha Ja60paTopyuTe IO PEHTIEHOCTPYRTYDEH aHauw3 y Hac",

TloNe3HATE DE3yATATH OT BeUe NPOBERIAHNTE CHEMECTHH padors ¥
KOHCYATAIME, IORA3aXa HEeOCXOUVMOCTTa OT Taka HPOBeXNAHUH CUMIOBHYM,
sa KO#TO Ceé pely, Je & Heolxomumo g ObIe OpTaHm3¥paH Ipes ZBe To-
[VEY, TpY pasuvpeHa TEMATVKa, T.8, O YUACTHETO HA CHENuavCTH
NOJISBAIY ¥ IWOpeXIus Ha HEYTPOHM ¥ ©JeKTDOHW. '

Or OpreomMETeTa

IIPYATHO CHOBIEHE

PETAKIJIATA HA BOJETUHA CHO0IIABa CBC 38L0BOJCTBO, Ye yHUEHH-
xpr UBAH TAHEB WBAHOB or M "H.OGpeuxoB", rp.Kasanrsk e cpCpai Hafi-
MHOTO TOUKY ¥ e IbpBeHel Ha MexmyHaporHaTa oJyvmpaJe mo QusuEa, Ipo-
BegeHa B Ip.Byxypeu, CP PymsHEd, & VYSHVKET CTONYO VBAHOB MBAHOB oT
T "axan.l,daxanoB"~-Cofua e MOJyuml TpeTa Harpald. Tlo HeoQuIIHANHO
KIacHpase HAUMAT OTCOp € Ha CeEMO MACTO, npy ydacTue Ha yUEHHUECHY
ordopu oCmo OT 16 CTPaHd.

TlosnpaBsaBame KoJerata Teonocy TeorocueB 3a MPEKPACHATA
OXTOTOBKA,KOATO & Jak Ha CBOUTE YYCHUIY W IpyTUTE KOJErd PHROBOTUTC-
Iy Ha PasIMuHY JopMu 38 NOJTOTOBKA HE VUEHFIUTE 32 OoNMMIzanaTa IO
{wavra, Haggsame ce, 9e TeBW youexy Ha HOmATE YYSHMIW He ce yBeauda-

BAT HA CJCTBANUTE ONUMIVaNH.

Ty Ty

*
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I‘IQC'I‘HE&}IIWI H HOBOCTH B IHMOMIBHKATA

ot tr gy

{‘CI;SAHTOI A MEXAIMEA ¥ FROJNOTYA
JIpasko Hackanen
. Coprst

Bia or xapare

BHTHETO HA dgmoiizw’l‘@ame 0COCEHOGTY HA CHBPEMEHHML CTAN OT pa
ol TA € IBIGOKOTO NIPOHUKBAHE HA WUEHTE M MQTO,IT'HTGS.-
ipotoos. B mg-uau;gawa,n BICHEIDARETO KA GHONOLHUHUTE HBICHAL Y A
epEpIanD i-lepafapmme K:SWHM. M3UYECKNTE ¥ XWMUYCCKHM IIPOLEcH oa

B Hepac ¢ GHOIOTHYECKHTE CIPYR: '
AYBAT H _ ’ } CTPYREYPY ¥ IO TOBY HOUWR
YBAT HOBA, MO-BHCWA (ODMA HA NPOANA HA MATEPUATA. i odper-

Onyrere odavye IO
oA o e : € B8 Ce WICHeNBAT RUIHOHMTE HPOLECH M SBNeHR 0
e O o0 19. HHCTATE (MBYKR, XUMUS WIN MATOMATHKA, WEHODY ’
pait : HBTe JAKOHOMEPHOCTH, C& OCPEYEHY HA HEYCHEeX, TaKa a

K470 ¥ IOonxomse
pottocs Goe noﬂw;u; ;{?giﬁ;z;:&iﬂ ,uaqpaa;cpwm CHUHOCTTA HA XWIHeHYre
THATE (DHBHKA, XEMuS S ‘
5o v : ¢ AVMUA ¥ MATCMATIRA
w8 PASOMPAHeTO NHA ARJGHMATA HA KWBOTA € HEOOX R0 me'lelc-

THYSCKOTO odenuHeH Kag
U@ Ha Tesy HAYXY ¢ g ;
octRoTHOo ™ Gt poe YK OHONOTHATS, TAKA KAKTO TORA e

Karo aacsar
HEATE, Mexny @Hamxe(@wmm BA BIAYMOUSHCTREETO ¥ BIAUMOOTHOWE-
DY uscJexBAHE HA B TAOTHOOT XDAHTOBATA MEXANWRA) ¥ OHOIOruATa
18 XUSHORMTE ABIGHMA, HOOUXOUMMO @ & C@ YIACHY

BRIDOCHT B KAKEH
ACHIOKT CO DASIVIeRNA T0BA BIAMMONEHRCTEME. (TTOBODHT

Ha TOSY BRUDOC
mmoom?gﬁwe:zamme OCHOBHY CTPANM: YACTHO - HAYYHA CTPAHE Ha
SRLY KBAHTOBATA MOXAHWKA M CHMONOIWATE ¥ oOle

dunocofera crpana,
Koraro ¢ exna
HAYKNTO GHONODHA 3 g::xn‘:a YACTHO-HAYUHOTO BIAMONOHOTEHE MOXLY
HAYYHOTO HMBO, N0 KBOTO o C6 pastupa BIAUMOOTHOWGHNG HA 0A38TA HA
84 B8 momﬁo;mewo . © 08 MOCTArHANM Tesy Hayku. Koraro ce rosopy
acmexr, ce pascups Ba:’;ﬁ O;I:ﬁsmm ¥ dlonorunra BEB GUIOCOJCKY
: OUEHNETO M6, ,
TopuR KLy OTHOIHY EUAOCOPORY KaTe-
’ m“’zegﬂe@m HA NBUXGHNE HA MATEPUATA. el e
fl‘l)aﬂa
HOTO, HHE © » OMONOTHATA B IPOUSCA HA COCCTBE-

QEIOT
Tany vaormeg::r?:::mwew‘) PASBATHE IPEMPHA OT MHORGOTBOTQ HATPY=::
- OmpereJIHHeTO HAa oWy OCHOBHN GHOIOPBYACKY 38— |

KoEry, ¥ Of APYTa CTPAHA, KBAHTOBATA MEXAHWEA RofiZe. 20 0GOGHSRAT,

O warsuHO MOWEN ¥ IWPOKYE, 32 JA MOXe Ja CO HANpABY (uayiecka ZHTED- |

Ipewangd B2 GUOIOTHIECRUTE IPOUECH, B TOBA EMEHHO ce ¢hCTO¥ Hal-
XapagTepHoT0, 0COCEHOTO B HACTOMUA MOMEHT HA B3AUMOOTHOMEHEETO
i KBAHTOBATA MeXAHWKA ¥ OEOIOTUATa, OCHOBHATA Sajiava BBOCWE HA
o pxara B CYONOTHSTA IOHACTOAWOM, € T2 PB8SACHY (U3WYECKES MEXAHWIEM

H&L OCHOBEATE GEOJOTWIECKY HDOLECH,

B ©aGTHOCT, IDWHIMIZANHO HOBATA, TEHICHINT KM FSYUABAHETO HA
SHMoOJoryHETe ABICEUL ¥ maxrara (UsERO-XAMAYEA (XBaHTOBO-MEXEENIEA)
XapaxrepucTyEa, IoBele X0 BH3EYKBAHETO HA HOBA IO CHISCTBO HAyUHA
A CIULIES ~ KBAHTOBO-MEXaHWIHA Ovoaores, XOATO Ce ouvpa Ha KBaHTO-
BO—MeXaHWYHATA CHOXUMUL, Tesy HAYKEP He ca NOCTUTHAIN JO CBOATa 3P~
IOGT ¥ 3aBBpUEHOCT, KaKTO TEXHATO IpeImecTBEHNIY KBAHTOBATA MeXa-
HMRa, XUMEATS ¥ CHOJOTEATa B3ETH mo oTreaso, (Odade, HECEHMHEEO dene~
mewTo ¢ Ha KBARTOBO-MEXaHFUHATA ¢uoyoryd, THE RaTe BeYe MEOIC SCHO Ce
OYgepraparT BHIPOCHTE, IPeL KOETO crapaTa CEOXWMus ¥ RIACKIeCRaTa Guo-
XOxXyg ca (S3CWIHE ¥ 54 DemaBaHeTo Ha KOETO € HeoOXOmEMO X2 ce Ipe—
Xpauy B cBeTa Ha cnenuiyyHETE  CYCMONGKYJHH . X cyCaTOMHE IPOIECH,

B CpeTa Ha GIEKTDOHHWTE SBISHVS, & eJeKTPOHHATS mpomecy ¥ ABIEHEA Ce€
yIXpapngsaT OT SaKOHWTE HA KBagToBaTa (WsEKa, 3aTOBA HOBATA SroxXyMus
¥ Eopara (USUKOXWMEYHE CHONOTHA Bey3CexHO TPACBA KA OBUAT HAYRE
KBAHTOBO-MEXAHAYHY, ‘

TloHacTOSmEM Ce OvYepTaBar HAKOIKO 0GIaCTY HA IPUICKSHNE MeTOXE-
Te y OPUHIUIETE HA KBAHTOBATA MEXAHIRA B OUONOr¥ATA : EA MOUEKYJIHO
HHMBO, Ha CYUEPMONEKYIHO HFBO, HA HYBOTO EA Rupara KIeTHa, HA HEBOTO
¥ OTHeNHY ODPaH¥ ¥ cucTeMd ¥ Ha MBS OPTAHE3EM KaTO LSIO, CTeneHTa
Ha IpWIOXWMOCT HA METORETE ¥ IpYHOUOETe Ha KBAHTOBATA MeXAEUKA LOpH
M3yvwaBaHe Ha Te3W HUBA HA OpTraHE3aIA Ha EWBATA maTeppd, He € elEa ¥
cena, Topa ce oupezelis Ipefy BCHUKO OT CTPYRTYDEETE OCOJEHOCTH ¥

CcIIenuuIEETe IPONecH, KO¥TO npoTHYAT He BCAKO efEO H¥BO HA OpTaHME3a-
' IXWA Ha GHOIOrWIHuTe CHCTEME.
ToZHAHEATA HE 38 EWBUTE OPTaHW3MY HOHACTOMMEM JOCTETHAXA TaK0-
B8a H¥BO, Ha KOETO OCHOBEH ofeET Ha W3CJeTBAHWATA BeUe He e KJerkara, &
G moMogexynaTa, BRONOTFIECKHTE uo.nexyu' B GOJIVECTBOTO CIySAM EMAT
TREpHE CIOEEH CTPOER, IpefcTABAABAT IOLMMEDH ¥ MHOKeCTBOTO OT TAX Ca&
mMaKpoMoXeryiw, CBoforeaTa Ha GEONOTMUHETE MOJNEKYLH, QupeJeLANH THXHA~
wa CHenpfUuEOCT ¥ (YHKIWM, SABHCAT o7 XEMWIeCKETe ¥ fuSHUECKUTe IM
_XApaKTepUCTURE, MolekyuuTe, OT KOUTO C& HATpajieHy CEOIOrWHHITE cmoTe~

———sEREEEE




M Co OTINUABAT C HEOCWKHOBOHA CJOKHOCT U WHAVBUIYAJHO PASHOOODAasys |

Ha TexmHuTe cBofcrsa., CrPYyKTypaTa HA CWONOTMYHUTE MOISKYIM € OTHOGR.
TEJHO IpocTa B TOBA OTHOWEHWEe, Y6 Te HPeJCTABJIABAT INBJIY Bepyry,
LIOCTPOEHY OT IIOBTADANY Ce ©NHY ¥ CEIY CTPYKTYDHY 6IWHWIN, C MENMMg.
Jtey Gpolt HAUpeuHW BPBHSKY, - :

B ocHOBaTA Ha BOWUKY mMomEHM IDONECY ISEAT CJOXHY OHOJESNKQ-
Xuvraey peaxuvy, PaskpyBaHeTO Ha MEXAHW3MYTE HS IPOTHYAHE HA Tosy
PEaKu¥y IOHACTOAUWEM C8 M3BLPIBA IPEJYMHO .¢ DOMONLTA HA JMSVKO-XUMg-
YeCKUA IOIXOX, KATO C6 WSNOASYBAT METONWTe HA KBAHTOBATA MEXAHWKA,

KBanTOBO~-MEXaHWUHATA Gyonorus (¥ BHOOLE CHOPWIWKATA), ESyug.

Ba (uspueckETe (KBAHTOBO-MEXAHUUHY) MEXAHZSMY HA RMSHEHETE IpoNecy,
KpanroBOo-MexaHmuHaTa dyonorws (¥ BHOOme QuaEKO-XEMUIHATA CHONOrET),
Ce CTpeMy KBM CYHTeTWYeH NOXXON Ha W3yuaBaHe OMOIOrWIHHTE Iponecw,
T.6, & pasKpye odmure HU3MEO-XUMPHHY HPONECY HA CHOIOTWYHETE ABw
JeHWA, KAaTO HaUpWMep, OCUYA MEeXAHW3EM HA CWOCWHTES ¥ HEI'OBATA Dery-
J8nys, OCHMMA MEXAEWSEM HE CHOCWHTE: ¥ HeroBaTa DeTyIAINA, OCmEd .
mponec Ha OpelABaHe Ha WHOODMAWATA, OCMES MOXaHWSEM HA TPARHCIOPT
HA OJIEKTPYYIECKH TOBADH IO CHOMOIGRYI¥TE, IPOUECHT HA AEyMYNWpaHe Ha
SHEePI'WATa B KWBRTE CHCTEMM, cmenufuvguTe cha¥ Ha B3awMoxeicTsme Mex-

Iy MaxpoMoxeryaure, IIBTHT HA PASKDHBAHE BAKOHOMEDHOCTMTE B RWBHEHNTS

ABIEHUA 6, TUPes WSYYABAHE OCHOBHATE (UWSMKO-XWMUYHY CBOMCTBAZ HA Gmo-
IONYMEDATE IHOCPSNCTBOM DASKDWBAHE TAXHATA CTPYRIYDa C HOMONTE HA
KBAHTOBATA MOXAHWEA, 58 JA 6 OGACHAT pexuig CWOXOTWIHY (¥ CMOXEMET-
HR) cBoficTBA HA GUONONMMEDHTE ¥ Ha Ta3y 0a3a ~ DOXUNA ORONOTWIRY
IporecH,

MsKI0yuTeNHo BAXHOTO SHAYGHNO 3a WSIONSYBAH® He KBAHTORO-
MOXaHWIHATE METOXNN 38 WSCXeNBAHE Ha CWOJNOrRUHMTE UPOILECH, 06 ION- .
yepTrasa ¥ O CUeXHOTO 0GCTOATEdCTHO,

' He oGuuaitro

UPRTeEABAT CHJHO NONBEXHY GNOXTDPOHHM IDYIM. AKO C6 OCHDHOM KM M3~

TONHNIYTO Ha IONBUEHWTE EJNCKTPOHN, We BUIWM, 46 TOBA C& TSR UDYPOIHE

©JIEMEHTH, OT KONTO CA MBSIPANOHW OCHOBHATE CHOXSMUWYHE BemedTsa; Ma-
BECTHO €, U0 KEBYTE CHCTOMH CB OBCTOAT 99 % OoT BOXODPOX, BEIXEPOX,

80T ¥ KWCJOPOXN. BBIUEPONET, asorThT ¥ RUCAODOmsT Hall-uecHO odpasysar
©JeKTPOHHO-KpaTHY cucTeMn, TBBPLe PANKO Oe CpemaT CHeLWHEeHWH ¢ EpaT-

HY BPBSRYM, O0pasyBaHW OT NDYT'W exeMeHTN (TOBa ©& ompara ¥ foodopsT,

KORTO CHIIO CA XNBHEHO BAXHW eXeMeHTH®). [lopamy ToB& Hé €& HeOYARBAH
faxrer (OT KBaHTOBA TASNEHA TOYRA), Yo BCHUKN HAall-BEKHW CHOXWMATHY

BAXHYTO 88 XWSHOHET® IDONECH MONEKYIHY CHOTOMH
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BemecTsa, CBEP3aHY C OCHOBHUTE (yHRNUZ HA XWBaTa MaTepud (moIwsaxa-
PEI , GelThl, HYKICUWHOBU KWCEJVHN) NDeJCTABIABAT IHJHO BIF JACTHY-
HO OIIperHaTy CucTeMu. IIOHeEe Te3W CHOIWHEHUS CA CDABHETENHO CAOXKHE,
oYemppHo, Te NPETEXABAT HAKOA CHUECTBEHA OCOCEHOCT, KOATO TH yiec-
HiBAa Ja yUacTBYBAT B IPOIeCUTe HA XuSEeNesaTenHocTTa. Tasy 0COGEHOCT
e JeJoxalIvsalpsara HA eIEKTPORWTe (IONBEEAWTE), KOSTO JABA Ha MOJUS~
KyJiaspa CTACHIHOCT ¥ o0esIevaBa BH3MORHOCTTA 38 TAKMBA DEAKINY,KOUTO
He Ca XRPAKTEDEY 3a JPYTBTe MOIOKyY, [WHAMFIHOCTTA HA XUBOTa Ce
CHITILaCYBa ¢ AVHAMFUHOCTTA Ha ENEKTDORNTE B MONCKYIUTEe CBC CHPETHATE
BDBIBEY, :

Knacyueckara OBOXEMUA ¢ THHKO MAllCTODCTBO ¥ M3depnBama Je-
Taiisy peanus PAsKDY CIOKHWTE IVKJY HA OTHEJHUTE MeTaGONYTHE IDPOLECH H

noxasa, ¢ CEOJOTHISCKMAT CMUCHI Ha TEBW IPONECH € OKECAMTONHOTO
pocdopmirpare, T.e. SKYMyJlAnUATa HA OCBOCOJEHATA IDH OKWCISHWETO HA
XDaTuTeJERTe BENeCcTBa €HEPrud B 6LVHCTBEHATA 3a IEJUA XJB CBAT
yeBOsews fopva Ha GHEPTEATa B MAKpOeprEieckyre QocdaTHEN BPBSKY Ha
amexosymTprdocdara (ATD).

Ba cera odave, PUSMUECKNAT MEXSHW3EM Ha TOBY (yHIAMEHTAJCH
mpoIiec He e U3gcHeH. He ca odgcHeHn ¥ ofparHuTe IPOIECH H2 IDEBDEIA-
HEe Ha eHeprEATA HA Makpoepruveckure BDPBSKE Ha ATO B Apyr® fopuy Ha,
eHepTyi - MeXaHVIHA, eJEKTDUIecKa, OCMOTHIECKa ¥ Xp. "Tafiuara Ha AT}
T.©. IpoGIeMbT 38 MOX2HWSMETE HA IDEBDBUAHVATA He EHEPrEATa B XUSHE-
HMTe Ipomecd, IDELCTABJABS eIWH OT NeHTPAJHNTE npodnemMy B GEOIOTEATA,
penieHreTo Ha KORTO © HEBB3MOXHO (€3 OTUMTAHETO Ha crenuEf¥IRETe
©JI©RTDOHHY, T.©, KBAHTOBYW fABJICHZA, -

TloracTOAmeM He €& W3ACHEOHW ¥ DeJuIiA BRUPOCH CBBD3aHE O GroXO~
THSHOTO (YHKIWOHEDAHE HA MAKDOMOJEXyAuTe, KATO BAND., IO RAKBH IpH-
YWHM NOpYpojaTa e CBBDP3ats HOCHTeN HA SHePrad — docgaTHETe IPyIE ~ C
OIIPEefedeH BEJ XeTePOIVKINYHY CHOJWHOHES - &NeHWES ¥ KaKpa € Heromara
cIenmuuyEa POLT B TOBA ChHeAWHEHZe 7 3amo BpBIKara MeXy &fieEvHa ¥
Hpocdaraure IPyOR e OCHUECTBEEA 10 TBHDIS crenufieH EATWE NOCPERCTBOM
pmGozara 7 Bamo rolAMa YACT OT KOEPMEHTHT® CHIbPXAT CIPErHATE BPBHBRE,
T . ©. MHOESCTBO N~eJORTDOHN 7 Kaksa e poxara Ba eJEKTDOHETE CHC CBO-
GOJXHY CIEHOBe HA A30THEA ATOM ¥ KAKBO OTHOWGHZE MMA 703K JAKT KHM
OC CTOSTENCTROTO, W6 OT Te3U a30THE 0a3y ca IOCTPOSHY HYKJICFHOBNTE
KWCearEy ? ARO ce OGBpHeM KEM Opodiemure Ea 6ROCHHTE3a ¥ HEroBOTO
pexyimpane, O§@oKaTalwsaTa., DENPONYRIHATA B mpejaBaEeT0 HA IeReTVuHA~
"wa yEpOpMAUMSE, Ce OKaspa, Ue He ¢a WBACHEHY Pl BEIPOCH , 38.CATEIN

e




MOXAHUSMUTE H& Tesy CHONOIMYHY IPOLecH.,

B rasy H8CORa, IpPUMEpUTE HE ca caMo Ha KISTHYHO ¥ CYCKIeThug
H¥BO, HO ¥ Ha HWBOTO H& IOJMA OPTaHu3TM, DBrOopers GIecTamuTe ycne'ﬂx'z'
He (wW3OXOTHATA X CUMOXUMEATE B WSCJONBAHOTO Ha poudra, (YHENDHTR y
CTpOBRA Ha XOPMON¥TE, BCE Ol He ¢a WIACHeHW MEXAHWSMUTE, IO Kommg
TE 0GBIeCTBABAT CBOMTE PEryNaTOpHM (YHKIWM B XKUBMA OPTaHMI3EM, He og
PaSEPETH MEXAHMSMUTE HA IAMeTTa, IPONeCHTe HA 3ANAMETABAHE ¥ chemp-
feunnTe MeXAHNWSME ¥ BOCHTENY 38 CHXDAHABAHE B LaMeTTA HA CHIHaimamg
pHfopMaIEs .

OdueBBIHO, 38 paspemaBaHeTO HA TOSW KpPHT BHUPOCY € Heo0Xommo
Jp ce BHUEHE B CBET4 HA QIOKTPOHHNTE, « CYOMOJGRYJVEHE | ¥ CYHDAMONEKY-
_Jmy  SBJCHEA ¥ OpoLecw, T.e, B CBOTA,YIDABIABAE OT BAKCHHTE Ha
EBAHTOBATA MOXSHWEA,

Ilpy wscXenBaHETO HE CWONOIWYHNTE LPONECY He MOTaT Ja He ¢e
BSEMAT IO BHWMAHME ¥ J& HO CO OTUUTAT TWIWYHO KBAHTOBO-MEXBHWYHMTE
SABNOHNA, KATO NPopasnpefefeHHeTO Ha GNOKTPOHHATA ILILTHOCT, HAIWINe
E8 XOONSPUPaHK N~6JeKTPOHN B CHCTEMUTe CHC CHPOIHATH BPBHBKY, MEITa-
IgsTa HA OKTDORHTE, DOMyIPOBOXHWKOBYTE ABNEOHUA ¥ TYHOJHYW HIPEXOmyu B
OUOMONORYJWT® ¥ NP, Mome s ¢e IpueMe 38 BADHO TBLPAEHEETO, de
KOXEQOTO IO-DAHC METOLUTE, FHONTe ¥ IDFHIYIRTS HA KBAHTOBATA MEXAHMRA
Ce mpemecay B OMOIOIMATA ¥ Ce MSNOJSYRAT DY MSCISIBAHE HE GMONOTHY-
HETe IPONecH, TOJROBA IIO-~PAHO e GRHUAT WIACHEHW ¥ W3YJeHW Qusuveckure
MOXAHPOME HE RUBHOHWTSO SARACHUA,

EoTecTROHO BHSHWKBE BHIPOCHT : PASHOJATA XM CHBDPOMEHHATA Km-
TOBO~MEXABWYHA (HSHKB C HOCTATHYSH anaparT 3a OCACHeHWe Ha (usWYecKuTe
MOXaHUSME HE OMOXOrEYeCKWTe Upouecw, He Tpadsa Ju camara (DusuEs,Ipy
OBNANABAHe HA XWSHOHWTE NDOUOCH, A Hpexusee Olie ©NHa DOBOJKMMSI,
HABADHO OmME IO-TBAGOKA OT TABM, KOATO OPEXWBS LpY npéxo.ua R
¥8CIEBOHE HA ABJCGHMATA B MEKPOCBOTa 7 ‘

TpEEIMRZANKO TARABE BHSMOKHOCT HE © MAKINYEH&, HO IOHACTOSIEM
M8 BOWMERE OCHOBAHMA M8 ©6 CWMTA, Y6 KBAHTOBATA MexaHmxa (X KBAHTO-
Bara (fusyEa BHOGNE) pasmonara C AOCTATHYOH AUAPAT B4 DOMABAHE HA
| GUONOr¥YeCcKNTe Ipoddemu, C IPYTM LyM¥, TO3Y ODOCIEME, KOMTO CTOAT 38
pemaBaye Ipex (Imsm'ra B ofdaacTTa Ha CMONOINIHETE ABNCHMA, MOYAT
UPYHUMIWANEO N4 OHIAT DONeHE B DAMKETE HE CHLEDOMOHHATA KBaHTORS (M-

spEa, (OoTABS CaMo A Ce pealwsmpar, - '

N e
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FAOMSHKA HA MyCKYIHWUTE CBEPANEHWA

A.Cpenig
Ip.LIoBIYB

URTePECHO B TOSW TPANVIWOHEH Nal Ha dwofmsyrara € TOBa, g€
T’ pBYAT 6Tall OT DPASBETHETO # ce @3BEpIBA NADAJENHO C EBOJKIIHATR HA
waenre BEB (@avKaTa ¥ OWONOTEATA, JOCTATHIHO € Na IDHIOMHEM, 16

. IrEpBUTe MONEJHY NPENCTABY B4 TOBA, KAK Ce OCHISCTBABA IPHIBREBAHETO

1Is, uoBEK IO Cyma ¥ BOJA Ca JaNeHE B 16 Bek, KorarTo 3amowsa Jia ce pas-
BysBa MEXaHYKATA, & ONUTHTe Ha I'ajiBapy (eleRaT EAUANOTO HA YYCHRETO
35 eJCKTPHIECTBOTO U EAEKTPOfuBHONOTEATa, 3aT0Ba HPOCIENABAHETO HA
TrpejcTaBETe B TA3) TACHA O6JACT faBa IpefCTaBa ‘Sa PASBTHETO Ha GHO-
fhwaykara BHo0Le, WSBECTHO e, Ue NPONechT Ha MyCKYJIHOTO CHLEpAmeHse ©
FCOMIIEKC OT SBJIEGHWS, WIBBPIBAllF Cé HA MONERYJHO H¥BO, KOXTO Ce HaMi-
par B TPYYEHHO-CIENCTBOHA BPH3KA ¢ IPONECH HA #omo H¥WBO. 3aToBA
ITOSHAHVATA B TA3¥ 0GNACT Ce ABABAT KaTO CACACTBEE OT DAsBITHETO Ha
DmEETeCKATE MOTONY 32 M3CJeJBaHe Ha BEWECTBOTO ~ ONTHUEA ¥ SJEKTPOHHA
MWEDOCKONEA, DasIVYEATe MOXMIVEAIUY HA DOHTTEHOTDAJCRETE F3CISNBAHKL,.
C eIUMCHTAIMORRYTE METONM, ONTWYHATA ¥ DEHITEHOBA. CIERTPOCKOMEA, eJeE—
TTDOHVEATA, B CHIOTO BDPeMe, OPY H3ACHABAHETO Ba (wHES MeXAHWSEM HA
MIYCKYIHOTO CHKpalieH#e, BELyla € POIATa HA GHOXUMAUHYTE METORH.

Ba OXSpaKTepH3YpaHe HA MEXAaHWISCKUTE ceoficTBa B2 MYyCKyJIHATE
meraH mpes 1846 ron.Bedep BHBeANlA BECKOSHO-SJACTHTHNIL momex. Ha dasa-
Ta HA MeXAHWYECKUTe UM CBORCTBA, roft OTHACH MyCKyJHTe KM IpyuaTd E&
©JacToMepyTe — T.€, MaTepEad, IpuTeXaBall XauecTsara eJACTHIHOCT W
TInacTYIHOCT, Jlopamy OAUBKETe CTOMHOCTY HA MOAYIA HA eJacTHYHOCT, Te
Ce CpeBHABAT C Kayuyka - IpHIara Ce SAKOHBT Ha Xyx, Or TaguBa OpencTa-
By, B HauauoTo HA 20 BeK ce PBROBOZY ¥ A.Xu1, HO IO-KECHO TOk 3adBaBa:
" FeBCIOPHO MYCKYABT IDHTERABA €JACTHIHE cBoftcrsa, HO 3a MSI'BIHEHEETO
18 HO-TONAMO KOJWYeCTBO padora My € HEOGXONEMO IO-TOIAMO KOXWIECTBO
eHeprea”, T.e, HerosaTa IbpBa 3aciyTa € BLBERNAHETO H& EHEPreTHIeH
TIONXOXK, Hapel ¢ OpTaHU3WPAHETO X NpOBeXNAHETO HA DENUUA OWOXVMWNHE B
KaJIOpYMETDHYHY EKCICPUMEHTY, KONTO MOTat 7a GBUAT COYEHE KarTo HDEMEp

Ba TPeNu3HOCT, "BUCKOSHO-eNACTHIHATA TeopuA MU Ceé CTpyBame, ue

OGsCcHSBA HAUWTE DeSyATATH, & Ce 0Kasa, 4o T4 € BATBJIHO TorpemHa” -

BagBgBa TOR IpW :épm:aanemo ta Hodedopa Harpaja mpes 1928 T, Karso
o6scHeHNe MOXe Ja ce jaje 3a ToBa, U6 TO3K Mozmell e Ge3KPHTHIHO
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2aCTEIGH B Y9eGHEINM ¥ Iporpamy mpes 80-Te I'OIWHE ?

Hera OOBDHEM BHPMAHEE HA HETOBATE DasIVIERNAHNA, KOMTO He
TYOST CBOATS BHAYUMOCT § NOHACTOANEM, 3a HelTa TPACBA [a HBIoIsy-
BaMe TBE OCHOBHN IIOHATYS — CKOPOCT Ha MYCKYJHOTO CEEpamenue - ¥, y
TOJleMYES Ha MyCRYJIHOTO Hempexenue — P (7.6, cmiaTa KOATO DasBEBA
myckyxa).He e TDYIHO I ce yOemmd,ue BCEKN MYCKYJ MOXe Ia Dasie
HfKAKBA MAKCUMAJIHO HaIPexeEwe P, KOETO € XaDaRTepHa HEroBa KOHC-
TeHTa, EXCOEDEMEHTUTE IpoBeleHN or Xul, NOKe3BaT, Ye MexNy Pz ¥
CHIECTBYBA CJEIHATa XUIePOOIUTHa 3aBHCEMOCT :

(P+a) (W+8)= B(Po + &) = IOCT.

KBJIETO & ¥ B Ca HONGDAH¥ OT eKCISPYMEHTa KOHCTAHTM, C PasMEpPHOCT
CHOTBETHO HA CIVJIA -¥ CRODPOCT, ' ‘

BHAUEMOCTTA Ha YPABHEHEeTO Ha Xwi ce BUEJA OT CJIeTEUTE

pasITieEIanud, ' '

AKO MyCKyABT ce CBKpallaBa M30TOHWUHO T.€, PAasBUBA EIHO ¥ CHIO
HampexeE¥e P, #SBEDNeHATS OT HEro IoJuesHa padoTa me 6sne P.X, Kbhero
X © IpeMecTBaHeTO. B CHIOTO BPeMe Ce ¥3pPasXxonBa ¥ EHEPIWA 3a ChKpa-
HeHye Ha camus Mycky: (T.e. KOTarTo TOBapHT € HyJA) ¢ IOJEeMUHA Ha
a.Xx, KpIeTO a e xoHcraHrta, Torasa KII Ha MyCKyJa me Ce Naue ¢ mspasa:
KL = P/P +a =1/ (1 + a/P). Buxma ce,d¥e Hall~-T'OJAM KOe(QUIEGHT Ha
HOJNesHO melcTBME Ce IOIyYaBa IPY DPA3BUTHE HA MAKCUMAJIHO MYCKYJIHO
Haupexerwe P,.

‘EXCIeDUMEHTHTE IIOKaSBaT,%e KIIJ upy MyCKYJHWTE CHKDAWEHVA € OKo-
10 40 %. Toa camo mo ceGe ¢y e WETepeceH gaxT, THil Xaro Ipw craima
reMiepaTypa ¢ Takss Kl v padoTWI TOLIVMHEH IBEraTeJ Ipy Temmeparypa
Ha HarpeBaTeli IO-BUCOKA OT 500°C, mOKATO IDPE MyCKYJAYTe TA3W DasIEKa
¢ HecwlecTBeHA, TOBA HECHOTBETCTBES C€ OGHCHSABA C OCCTOATENCTBOTO,
Ye HpOLECHTE, KOMTO NOBEENAT MO IOJyJABAHE Ha MyCEYIHO HAIPEXSHEE
mpoTHYAT IpY APyTa OPTaHWsalusd — TOBA CA®eDMEHTATWBHH Ipomecwd. B
T08Y Caydalt WEHODPMALYOHHO-TEDMOJVEAMIYHEAT IOMAXOX He BORM NO SHAYMI
pesyaTarTs, :

HarepecEoTo B mocyemmEara HopMyxa sa Kl ca Xpe Hema. II'spBO
TOBa, Ue KOHCTAHTATA C€ OKaSBA CBC ChHIATA eTOMHOCT, KaKTO B XApak-
TEPUCTUYHOTO ypaBHeHEe Ha Xuwi, BrTopo, Ip¥ IPOBENSHHTE MEOTOGpOHHY

| GRCIIGPUMEHTY C MYCKYAE C Pasiiyua JORAINSAIES ¥ OT DasIHYHE EKHBOTHE

- ILmsXOBe, ®al¥, KOTRY, JOBEK - BelrdyHATa 8/PO ce Oraspa C Ipraau3s-
TeIHO eJEaKBa croltHocr, 0,2 + 0,25. Ilpw TOBA T e Ge3pasMepHA BeNMIE
¥ He 0¥ TpAOBANO Jia SaBECH OT TeMIeparypara.
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‘TlposenieEuTe OT Xwl U JPYT¥ aBTODY,EKCIEPUMEHTN IOTBEDETABAT
roBa. CIOMEHATHTE (}aKTV,OCBEH Ye MOZKPeNAT BEDHOCTTE H& Da3CHENEHUATE
j exclepymenTHTe HA Xwi,TaBaT OCHOBAHWE 1A C6 HalpaBy TBEPNE BAXHOTO,
or GpOJOTHWHA TJIeNHA TOUKA,B3akmodeHve: [lom 3a DasIWIRNTE MyCKyw: ce
MoNyuaBAT eJHW U CHUY KOHCTAHTH,3HAUN MeXaHW3MET IO KofiTo Te ce pa-
BLpUBAT © SNVH ¥ oBl,KakTo OCHKHOBEHO C& CIy4Ba ¥ TYK UM2 WSKINYEHNWe.
Or mpeJIpUeTITe NO MOMEHTA eKCIEPUMEHTY C DasiyvHy KWBOTHI,CHISCTBEHO

pasimdeH PEsSYITAT Ce NOJyuaBa eIUHCTBEHO 34 IBHraTeJHUTEe MyCKyJId HA
KoCTeHypRaTa, & MMEHHO eL/PO = 0,11, Ho ¢®IVIAcHC IpHBEZEHATA Beue
fopuyaia,B TO3H CcIyuail Om TPACBAJO Jia Ce 0YaKBa,Ye CIENUANHO IpH TO3H
U MyCKYJ¥, CBKDAMEHNATa Ce WBBLDIUBAT ¢ LO-TOLAM KIIfl. ExCcLiepYMeHT YT
NOTBBPEJABAT ¥ TOBa, 38 JIa Ce IOTKpeny Oue BeHAK [eNeC’h00pasHOCTTa HA
GuONOTHYECKATe 3aKOHN, Y meflcTBUTEJNHO,3a KOCTEHYDKATA,RWBeela 1Py TPyI-
g7 KIYMATUUHY YCJIOBWA,IDUHYLEHa IA "wEKHe" HaBCAREBIE CBOA IOM,Ha TEHPBO
MECTO WBIIEKBA HEOGXOIWMOCTTA OT HO-MKOHOMEUHO M3DPA3XOfBaHe HA CHED-
TUATA, TOKATO HaMajieHaTa CKOPOCT Ha IPHIBHABAHE (®axro caemsa ¥ OT
ypaBHeHueTo Ha Xui) ce fBABA HECHUECTBER (axTop 3a HeflgoTo mpeRWBABAHE.

J3BecTHO €,Ye NM3CJELBAHUATa B Ovojusyxara Ce IPABAT HA TPY HEBA:
MOJIEKYJIHO,KIETHYHO ¥ HUBO OPTAH Wi OpraHus®M.Cien HAUpaBeHNTe ROTYR
PasTIexIaHNs Ha Hall~-BUCOKO HepapXutHO HYBO,TpACGBa I8 XBBIMM IOLJeR
KBM HalyTe TOSHAHAS Ha IO-HWCKUTE HUBA Ha opramysamws.Ho opein za
HANpABIM TOBA,CME [IKKHY Jia NOYTOUHWM,de BCHUKO Ka3aHO IOTYR C€ OTHACA
caM0 3a CHeJeTHUTe MYyCKyJH,HapWuaHy ole Halpe4Ho Hadpasneny, OcBeH THX,
B OpTAHU3MUTE M2 Olle fBa TUNA: CHPASYEH MyCKYJL ¥ IJalKa MyCKyJITypa,
¥eTPaXIald BHTPENHNTE OPTaHN ¥ KDPBBOHOCHATA CHCTEMA, Tlo mOHATHY
TpYYHYN,Te HsMA Ja OBEAT OCEKT Ha HaleTo BHUMAHKC.

KoraTo ce IpaBAT DA3IVIeXIAHNS HA KJIETHYHO HUBO, Cé 3al09ea OT
T0B&, Y6 BCEKW MyCKYJ Cé CHCTOM OT MyCKYIHE BJAKHA, C IBJIEYEA OT HOpS-

THKA Ha pasMepuTe Ha MyCKyJa,¥ ce cTura JIo eJleMeHTAPHEATA CHKPATHTSNHA
QIFRVIA B TAX,HapeveHa capkomep, CapKOMEPsT IPEZCTABIARA CTPYKTYpa C
LYIRHIpHYHA opMa C JIHILKVHA OKOJIO 8 mxM., OTHeJHATE CapKOMEp: ce
OBEDBBAT NIOCJASNOBATEJHO B NbJIra HUIKOBIAHA CTPYKTYPA, KaTo IVIOCKOCTY~
Te Ha KOHTaKkTyBaHe (T.e, OCHOBMTE HA OVIVEIpYTE) C€ HapyJar 3eT-
naacTyHKY, Topamy Tesy CTPYKTYDHY OCOGEHOCTH, HOZX ONTYYEH MPKPOCRON
_Ce BINIAT pejlyBamy ce TEMHY ¥ CBETJN WBWLY, THI "zedpa" OTKHHAETO
VIBa ¥ HABBAHWETO "RampeuHo HadpasmeHa MycryaTypa".

C'BIECTREHO HOBA WHPOpMALUA 3a CTPOeRe Ha MYCKYyJUTe ce lojyuana

—




- 18 -

0T JEKTDPOHHO-MMKDPOCKOUCKUTE CHUMKY, C KOGTO €8 CeJIGRY HAYAIOTo Ha
HICJHOIBANKATE HA MONEKYIHO H¥Bo. Ha Tasy dasa ce MBIDARIAT DasiumyHy
MOICJY, OCSICHIBAWY MEXAHWaMA HA CLEPAUEHHETO, HO CPeX TAY oljonpyer
¢ phponensar upes 1964 r. or AL ¥ XL XBXCaW MOZe H& NpeIvib3lBagero,
lipeay o ouMMEM MONOJA, TPACBA JA Ce J4NBIGOUMM OWe MAJKO B CTpyK-
PYDHUTE OCOUEHOCTYH HA MOCKYNWTS, DBJISXTDOHHO-MWKPOCKONCKHTE CHuMKH
NoKaspaT, Ye 0T BeT-INACTWHKHTC HOIAT HAYANOTO CY T'BHRY (PuGpuIN,
HBTPANeHY OT CeNTHKA aKTWH C NHURMHA OKOJO eIHA TpeTa oT pasmepa
HA capxomepa. I IPOMERNYTHUMTE MOKLY TAX cA PASIONOREHH IDPYIU HUIKO-
BUIHY CTPYKTYPH ¢ HOROJIKOKDATHO NO-I'OJAM IMAMETEHD, WITPAMEHE oT
denrrra MuosyH, 0T GJeKTPOHHO-MUKDPOCKOQUCKMTG CHEMKY B HAIDEYEH pas-
Pe3 ce BURNA, YO BOARA JOGEJA MUOBWHOBA HMUKA C 3GOCYKQJICHA OT wmecT
AXTHHOBM, KATO DAINOJOREHMETO e XeKceronmamio, T.o, MBOBMHOBATA MO-
JNOKYJA CO HAMEDA B UBHTLPS HA UDABWISH WeCTOBIBAHMK, HO BEDXOBETE
HA ROMTO ca DASNONOKEHN AKTMHOBY MONGKYIY.

O0pasHO XA38HO, OTHEJHWAT CAPKOMED MOXe XA ce OQUPWIHYY Ha
CTPYKTYDPR, CHCTABGHA OT JBO KPBIAW UYETKE C POIKM KOCMH, HAPENGHN
xercaronanyo, Te CYMBTDHHHO C& OULDHATH eIna cpeuy Jpyra, Karo memiy
TAX CA PASIONOXERY HO-Tefely HUMKOBUIHY OCDASYBAHVS -~ MHMOBNHOBMTE
MONORYIH ,

{ momolrra HA $ABOBO-KORTDACTOH MEKDOCKON IPY OKCHBPHMEeHTH
"yrBEBO" (A, XBRCHM ¥ Hemeprepre) ¥ upes 6JeRTPOHEH Muxpockon (X,Xsk-
caB ¥ XAHCOH)@ YOKABAHO, Yo IPes BPEMe Ha CHEPALeHMeTO NHIKPHATA Ha
TOSY CENTHUHN MONGKYNW He ce WeMeHA ([OoToraBa € 3acTHICHO MHEHHeTO,
HO B MyCRYIMTE €€ YORBDUBAT ROHPOPMAUMOHHY HPOMEHY B CHRDATHISJHETe
Genrsuy, XOBERUANY XO IPOMAHA HA IBIRMHATA Ha capkomepa). Ha masw
gase ce Barpamus TeopVATA He NDeIUrkIIrBAHeTO, CHIMACHO ROATO Ipel
BpeMe HA CHRPAUSHHETO ¢0 HOBLDUBA HARNMSAHE HA THHRHTE ARTUHOBY
BYUKY NO-HABRTPE MEXIY MMOBMHOBMTG, B DPOSYNTAT HA KOETO €O MHIMEHA
MGJKMHATE HA CAPROMEDE, 7.6, DASCTOAHMETO MOy SerT-IAACTHHKMTE,.To3M
ITpoLEC Ce MIBLPUBA 38 OMETKA HA eHePIHA, NOAYYEHS NPW XuMBYecKy
Baamonefficreys, IONeMEHATA HA TABY GHOPIWA © CWIA BEYe OUWTHO Olpe-~
zeJyera ot XuX, 00TABANO XA C8 HBACHY KO e HOCHTEJNHAT HA THSYH GHOPINA,
Oxassa ce, Yo ¥ TYR B KAyecTBOTO HA M3TOUYHMK ¥ NPEHOCKHTEN HA OHEDPILHA
ce ABABAT MAXDOEDIUUHMTE MOIEKYIH HE AT® (ameHosmr-rpEdocdar), EOnTo
Ca YHMBEDCEJIGH EHEDIMOH M3TOVHUK 9a XAGTKATA, TAKA KAKTO 3& CHBPOMEH~
HOTO 9Y0BOYECTBO @ YHMBODOANHA eJNeKTDHYOCKATA eHEepPI Ay IIP¥ BCOKE BKT
H& MYCKYJIHO CBKpaluermue, T.e, ofpasyBaHe HE AKTUBHO-MHOBHHOB KOMILUOKC
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Ce yspasxogpa ONPENENEHO KOMIIeoTBO ATD. CHaGmWrend Ha RJeTKATA C
T ca RuerTsYHYN OPraHeJ, HaDEUYEHY MUTOXOHIDHY, B KOWTO Ce WSBHDUBA
OXR yioapane Ha XPAHUTENHETE IPOLYETH.

PasrieKLEHUATS HA MOJCKYJHETe MEXAHUSMH HA MYCKWIHOTO CBKpa-
Weyye rpadse Ja NPEKIDYAM C OTTOBOPA Ha BHIDOCA, KAK Te Ce Upefws-
Byrypar, Ipy HEBHUMATETHA padoTa ¢ eNeKTDWYER TOK WM TOopemy upel-
Me gy gepepnaX CMe Ce yOewuamaiv, e CHKpalleERe HacTHIBA TOrapa, KO-
oo xeM MyCKYJHNTE KIETKY Ce NPWIOKY BBHIHO JApasHere. Ipn fu3HOI0~
Tyygpy yoJaoBWs CHKDAUlEHVE Ce HONyuaBa HPY NOCTHIBAHE Ha HEPBEH MMIYIC
T _ e. moremmual Ha Ieficrre. Teil KATO TO3Y BEIOPOC € OT 0Co0eHa Bak—
HOger ~ no TOSY HAUWH Ce OCHNECTBABA DEryJalyATs HA IBYXEHUATE ~ B34
HeopoTo p3gCHABAHE € OTIENAHO OCOGEHO BHUMAHWE OT CTpaHa Ha Clelua-
JyeryTe 10 GMOIUBYKA HA KIETKATA. FKCIEPMMEHTHTE HEZBYCMUCIEEO HO- .
ayspar, Ye HEOGXONUMO YCJIOBYE Ba LOIyYaBaHE HA CBHKpameHre B MyCKy-
Jlyrre o HalydMeTo HA KasuweBr HOHY B WSBLHIISTHUHATA cpela, BroXuMu-
TQCKH Ce YOTAHOBABA CHUO, Ye UMEHHO NDWCEHCTBHETO HA KAJIWEBH ji(e): ]
s pa HAYaJOTO HA IONYYABAHETO Ha aKTUHO-~-MVWOBYHOBMA KOMIUIEKC C
Ygacrue AT®. Cher TOBa KajruesnTe #OHW ce BpHIAT B WSBHHRISTHUHATA
Cpeja ¢ NOMONTa HA KaJlueBa "rovma", WBACHABA Ce ¥ poiATa HA HEDB-
Hys MOIyIC — [P HETOBOTO IPUCTATEHE DASKO Cé HOBUIABA IPOHMIAEMOCT~
Ta Ha KIeTHYHATA MeMOpaHA 3a KaJnweBuTe HOHW ¥ Te NOCTETAT N0 OTHEI-
HyTe capKoMepy, IpeInsByKBalky ChHRpAUECHNE. HadimopmaBanpaT JaTeHTeH
IIepuon € OT IIOPAUEKA Ha MIIHCEKYHIV,

Ho sa TeMIeparypeTa Ipy KOATO Ce USBEpPIBA TOSY LPOHec ¥ IpH
CIIOMEHATHTE DPAasMepy Ha MyCKWIHWTe BJAKHA, BDEMETO 3a IedysAEpane H2
KaJymuesyTe #oHw 6n TPHECBALO Ja CBIe IO-TOLAMO C HAKOJIKO TMOPATBHA,

T ORa HECHOTBETCTBRS IPEIUBBYKAJO WHTEPEC ¥ KBM IPYyr eRCIepUMeHTAaleH
Pesyarar. A3BecTHO €, HUe BCAKA KIETKa © 06BHTa C THHEA KJISTHUHE
MeMOpaHa, IIpYTexapaud I'oJAMO crenuduIEO CHIPOTUBISHUE BCACNCTBUE, HA
FCOeTO Tf IPUTEXaBa U eJEeKTPEYeH Kanaumzew. Ba HEDBHY KJETKF eKCIepr—
MEHTHTE JaBaT CTOMHOCT OKOIO 2 wF /em , LIOKATO 38 MyCKYJHH
FUIETKY TH © IBYKPATHO HO~-ToJAMa, ClLOMeRarnTe HeC'hOTBETCTBYA CTaHAIE
II0BOX N4 ce OCbpHE BHEMamWe Ha efUH UBSBECTCH Beue (JaKT - HaJWune

HHA CWIHO DasKIOHEHa CucTema OT KaHald, KOUTO IPeACTABRNABAT MEMODAHHY
OGpasyRaHAs:, NOCTUTAWy KO OTHENHNTEe capkoMep¥, B THX Ce OTKpZBaT ¥
KaJnpeBy nerna, HaayupeTo Ha TaKaBd DaSKJIOHeHa CTPYKTYPa B MYCKYJ~
HuTe KIETKY Beue e MOTJO Ja Obie OGACHEHO O HeropaTa QyHKIRA -
IIpefaBale Ha HePBHWA UMIYIC U ocBOGOXNABAHEe HA KaJIieBH ¥ony,
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U II0ECHOTO MO TYK O HCHO, Y& HAWETE NOJHAHMA B TA3Y odaacy
S NOCTA BWUVIOOYCHY, HO CMC JWIBHIHE JA KAXCM, Ye MMA o HOMAIKO He~
HCLH HOUQ,  OWHOCHIE e HA IHPRO WIeTO O MONCKYIHNTE MEXAHUIMY,
UCRHOC TR MPLILTBBIBANCTO, Hpouonara ce, Ye ¢o CHBIWHNLD MOCTOBG
MURIY JTA GUUTRN, HO S8 THXHATW HPUPONA 1ML CaMO JHOLYLIICH, Hscaeg-
MUBHTA GO SATDYMHABAT 0T QOCTOHTUICTBOTO, Mo TOBL CQ KPAarTRoTpaitny
HPOLCCY, KROUTO He MOLAL JE ORAAT YOTUHOBCHM Yped OHOXMMS UIH Merony,
IJeRIuTe B 1oBa OTHOWEHME GO OITIPABEHM KDM UPHEHIHOHY HOCHCUBANYS Hg
FOUI LPOLECY, HPES YOTAROBHADANG Ha MEXUMHHMWTC IPOIYKTH, & TODL Moke
RA CC HODBDUN COMO C (MILYCCRE MOTONY.

Hevanpemo o1 nammuyero na tona "Omio moae" B HaumTe losHaHsg,
CEUAMICHY €8 3 MONCNS OUMOBAIY TO3M (IOHOMEH, CDeN KOMTO HE 15pBO
MAGTO TPACHA AQ GG NOCOYM MONeNnT HA Jelnic, Beupery rona, Yo Mg
HIDBCTHY HCCDOTBOTCTBMA C eKeNepuMenra, Toil ¢ momumupau, Ocodeno
BHMMEHKE SACIYRABA MONGJDT HA THLDUE DAHO NOUMHANNS MOCKOBCKH Ouodusyr
demepencry, Tolk newnmHoCT JOYCDHLDUCHCTBYBA TeopuATa HAa XBRCHY, ©
DPASTICKAANE HE O DHUMOKIN CHCTOAHWA HA MOCTODETE B AHTHMMOIBHOBATG
MOIOKYNA: NIOKASATCIHO 38 MONGNA ¢ TOBH, Yo KATO CJGLCTBME CO 1oy yana
CMIIIDHYROTO ypapHenwe na Xmwi, CVexsam etal, NOIMNIBAI MOGHA HA lle~
WEPEBCKHE, € CHUIABANeTO HA TEOPHATA HA CTAUMONADHOTO CHKDRUSHES OT
. Bomermaliy, Ho 1o mymure Ha QnTopa, M TM HE 8 WCTHHCREA MONGKYIHA
TEOPHA, CHINABAHE HA WCTYHCKE MONCKYJHE TEOPYA MOKEM I OUAKBAME cej
MIACHABARE HA CIIOMEHATVTC UPOCHOMM, NOKASBAUNM HAIDABOHMTC B PeOpUATE
HocTyNATH,

MOJEKYJHA OPTAHMSALMH HA EAONOTVYHUTE MEMEPAIM
B, Tenyon
p. Codust

LMOXOrMYHKTe MOMODAHM 08 OCHODOH CIPYRTYPOH GJIGMEHT HA XMBHTE
ruerry, Te ofpasyRar He caMO KJeTHUHATA OUBYEKA, HO C& MUPOKO pas-
UPOCTPAHEH)N # BBHIPE B KIGTHUTC, KBROTO MINHIMHABAT MHOKECTHEO DASNITHN
dymxuus, Mo rousmMo crenex GArONEpEeHMe HA TAX BHOHERBA Crpoituaral
HPOOTPAHOTEEHA ¥ BPOMOHHA ODPIaHVBALWA HA XWLALNTE BHTPORIAOTHUHY Xy—
MAYSOKE POSKIMK, B TAX c6 OCHUGCTBABAT ¥ TAKKBA OCHOBHHE nporecy xaro
TPAHOJPOPMAIMA HA GHOPIUATA, UPOBEXIAHE HA HEPBHY WMIYNCH, SDPHTEIHO
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BRRyypuarve, Nopamy T0BA OEOMEMODAENTE C& eNUH OT Hafi~HHTEPECHET® ¥
HAl% . moro SyuaBaHETe GWOJIOTWUHN OCGKTU, B IOCIETHO BPEME OCOCEHO
TOUXsyy mampemsk B TE3W WACIEBAHEA G DEAINSVDA B DeSYATAT Ha IDHIO-
ESRyero ma penva OCHOBHY (QM3MYECKY METOIY — eJEKTDPOHHA MUKDOCKONVS,
PeoeHoCTPYKTYPEH aHAINS, DATMOCHEKTPOCKONYUL. (OCHOBHOTO IOCTARCHUS
B O acrra HA MeMOpamHaTe CUWONOIWA, KoeTo odolmaBa DEBYITATHTE Ha
TOJr sy 6pot eKCHEDPMEHTANHY ¥ TeOpeTwuHYy padorw, ce CHCTOM B Daspa~
00y anero HA CUCIOHHNA TEUHO-MOBAUYEH MOZE] Ha MeMODaHHATA CTDYH-
oo (fwr.1). Kaxro e usBECTHO, 6uOMEMOPAHATE Ce CBHCTOAT IPSHFMHO

d JIBCHO

dur,1 CTpyRTypa HA OWONOTUYHNTE MeMCDaHW CBIN
Te‘IHO—M%ggM‘iHHK MogZes, [o-IOXPOGHO OCACHEeHue
BUX B TeKcTa,

O™ JBa BUIA MOIEKYJNW ~ GeJTHIW M JIIujy. Uprv1acHO Tgﬁ;ﬁiﬁgfgﬁ’

MOZeN aMpuQuIHITe JHIUTHA MOJICKYIH o0pasysar 'rewr;exa(5 i

B XOoiiTo ca IOTONEHE ¥ IUIyBAT DASANYHATE BENOBE MEM pal:: ° od.mzm;;ma—

TIOBEPXHOCTTA HA GHCNOH, KOATO KOHTAKTYBA C BOZHEATA @ae ; o

HZ Or NONADHWTE TDyIM He JUIAIYTE, & BBTPEHOCTTE My € 3albJH
ofoCHETE WM BBHIVIEBOLOPOIHY BEPWIW,

o %gtmo-moaammmm MoZeJ TaBa [paBWiHA IpefcTana 3a wl;;;,ﬁzﬁan-

MeMOpanyTe, HO Tasy mpelcTapa & TBBPIC odma u H;a cvsmga:aomww e

HIATe 0COGEHOCTY HA DasipyHyTe BRLIOBE MeMOpaHY . Ia




HOCTV HA MeMODaHaTa ¥ IO TAsy IpUIWHA,
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OCOGEHOCTY IIPEIY BCUUKO e HeoSX0LuMo IA C6 B3eMe TPEIBEL MONEKYJHEgy
CHCTAB Ha KOHKpeTHaTa MeMmOpaHa. Jlocera ca OTKDHTH CTOTHIN BHIOBE
MeMODaHHY OelTHIY ¥ € IOKas8aHo, Ue BCAKS MeMOpaHa ce XapaKrTepyamps ¢
IOYTY HewSMEHSH HalOp OT DasNUHV MOJNGKYJE, KOWTO ce HEMPPAT B Heg B
' CTPOr'0 QUKCUPAHW KOANYEeCTBEHW CHOTHOmEHEA. 3a Ia ce Pasdepe raxn
QyHRIWOHYDAT MeMCpaHwWTe TpACBa Halfi~-Hampel ma ce OTT'OBODPY Ha BEIpOCa
KaX Ca DasupelieJieHy DasJyuHUTE MOJEKyIU B 6mciod, Ciex Y IBEDRIABANE-
TO ¥ BCEOOUOTO NpW3HAHYE, KOETO IONYIY T€THO~-MOBSWUHES MOTB, . 38~
lIoTHaXa IOCTENEHHO 1A G HATDYIBEAT GKCIEDUMEHTAJHY JAHHY, CBUIETEd~
CTByBallW, 9€ NOUYTH BCHYKY BUIOBE JVIVWIHN ¥ GeJTHYHY MOLEKYLE miar
DasJuyiHy KOHLEHETPAmMY OT IBeTe CTPaHP Ha OUCIOs., TaKeLR aCUMeTPYYeH
CTPOCX € yCTaHOBEH B MBYYEHUTE NOCETa MeMOpPaHY ¥, IIO BCAKA BEPOATHOCT,
TIpencTraBiABa XapakTepHa CTPYKTYPHA OCOGEHOCT HA BCHWYKY BHIOBE MeMOpa~
HY. AcCHMeTpYATa2 Ha MeMODaHUTe UMA SHAYNTENHY NOCACICTBEL 34 TAXHOTO
QyHEIVOHVpaHe. Bjaromapenne Ha HEA IBETE UM CTPaHM €2 HeeKBUBAJICHTHY
7 BEB (YHIIIWOHAJHO OTHOWEHWE, Hanpumep, Ha TOBa Ce IBJEY €IHONOCOUH)-
AT KTVBEH TPAHCIOPT HA BEUECTBA IPE3 MeMOpaHyuTe,

MemOpaEHETe KOMIOHEHTV C8 HEPABHOMEDHO basmpeneseny He camo
MERIy IBETE IIOBEPXHOCTY Ha MeMOpaHaTs, HO.¥ B ILIOCKOCTTA Ha, ouexnos,
B rozy cayuait HEDABHOMEDHOTO DasIpENeJeHEe € JO TONAMA CTENeH ANAJ(-
TY9HO HA ABJGHNATA HA (AB0BO Pa3CJOSHWS, HaG/ONABAHY B CMECH OT
BELECTBA C OTPaHNYeHa B3AUMHA DasTBOPMMOCT,

BBIpery 4e eKCHEPUMEHTANHUTE IAHHE OTHOCHO HEPABHOMEPHOTO pas-
IpeleacHne Ha JUMYIuTe ¥ CeJATHOVTe B MeMODaHWTe IAJeY He ca WBYepna~
TEJHM, BeYe e YMECTEeH BBIPOCEHT MO KAKLB HAUWH TOBS, pasmpegesnenve ce
Ch3lAaBa ¥ LOMMEDEA. HAMA CEMHEHVe, Ye MemOpaHHATA acuMeTpyud He g
OJyuailHO ABJEHVE ¥ Je T UM& IBIACOK CMOLOTIIeH emmesa, Kaxro e cmome-
HATO 1IO-TOpe, TA4 BORY N0 QYHKIWOHAJHY DARINYES MEXLY LBETe IOBEPX~
OYeBUIHO TpHGBa 1A
C€ KOHTDPOJYDA LO I'eHeTWYeH BT, MHOTO MHTEDECEH M BaKeH 6 BBIPOCHT
KaKbB © MEXaHUSMbT HA T'eHeTHYHNA KOHTDON ¥ JO KOW HYBS Ha Opranysa-
Ius ce IpocTupa HEToBOTO neiicTeue, Jaaw Tolt ce CHCTON GaMO B TIOXIEp~
H2HE Ha CTPOT'O ONPENEeJIeH MOJECKYJIeH CHeTaB HA dwomemOpagnTe, HKOWTO

= CaMOIOPOV3BOJHO BHBHUKBAT KaT0 DABHOBECHN WJW CTangOHapH¥ CTDYRTYDH,

WY o6XBalla CHUO ¥ IOTpPeXRNAHEeTO Ha MOJNEKyJuTe B CUWCJHOS, IIPY KOSTO C8
iony9apaT HEPABHOBECHU CHCTOAHWA, KOUTO Ce NONNEDKAT 38 CMOTHA Ha |

o0MAHATA HA, Bemecrrsara, Ha mesy BRIPOCE 3acera He MOXe Ja ce Xane
HZKAKBB : OTTOBOD,
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flcHo €, U6 WM& NB2 OCHOBHY IDHHIUIHO Pas3JIuYHN qigwopz;a -
piysgeny BEPXY MeMGpaHHATa acuMeTDud, LBpBUAT faxTop € h;ﬂiocwm.
rBaTa, B PE3YATAT HA KOATO B MeMOpaHyuTe HeIpPEeKECHAT i
Bgmec ’TGBMPQHE MOJIEKyJIM, & ¥acT OT HAJIWUHETE MOJEKYIE CE pas
- HOBO;MP;cBodomaBaT mecrara c¥, Tesy O0MeHHE IpPOIECY C& HACOo-
?;:ﬁnjcmoram Ia BONAT [O MEMOpaHHa aCHMETPhs nopa,mé TOB&, q;;;;n;:
maT ¢ eIJHaKBa CEODPOCT OT [BETe CTPaHW Ha MM paHuTe,

e pasapyEuTe QUIEYECKN paammoneiicTsrd ( eIeKTPOCTaTHIHY,
qi:xf;gp;:ncom ¥ ID.) KagTo MERIy JIWIFTHNTE Moaxexyuz; ;ﬁBxéﬂcB o
OCKPB¥ABaIUL T JEKTPOJNTEH pasngpianiiagﬁgznzomewmn e

o3y B3aUMOIefiCcTBEA MOT
n;ziziZsz.TnoneBHa yufopmanas 3a poadra Ha @nsmecxizzezzaﬁﬁz;w
T S B e e . o AeoMoysen xazo AOSS 3 TPI-
GuciofHy MeMOpaHy, KOWTO HWPOKO ot w8 "D
MeMOpany, CMUCHABT OT W3YUABAHETO HA TE3M MOIE g
i;mé?:ammqgsa B TOBa, U6 IpYW TAX HANBIHO owcmcmy'sa;ogﬁe;i?ge_
e O e e feemioota saamozelorsus. o
Iejienye B TAX € WBNANO IPWHNH | K -
uyE ce IIOAyYaBa BHBMOKHOCT Ja Ce H3yw BN ! §
;Z:i&ianeﬁcmm B uyeT BYL, OT IyCAMEyBaHWTE Jocera zzazin;ﬂ gie{;m;:
Ia, 49e (wswyecKuTe MPUYUMHY, oGycaaBsMuy JRIUIHOTO g: ]im’ o
MozeJHITE MeMOpaHy, ca MO0 rmmincgzﬁ Ziic:;;ng.np ng;mme Mez«:[dpann
BCE Ome & HEeBbSMOXHO Jia Ce OUESHY D
¥ IO TO3Y HAYNH KOCBEHO Jia cé OTTOBOPY HA BRIPOCA o e
offcTBye HA IPEKUS TEHeTUYeH KOHTPOIL BLPXY M XY,
gzzgﬂz;r};;nﬁmﬁ Ha OuoMeMOpaEwTe, B HACTOMALNA Mzmzzmdzzir:mm |
MoEe Gu Hafi-akTyaJHEAT BBHIPOC OTHOCHO CIPYKIVPAT

memOpaHy.,

ANPEHAAT MATEMTEH PESOHAHC B METIMHATA

P.Ionwi

Tp.Codus

Or 1I60Ka HPEBHOCT MemyIyHATa nanonaysa ygneumg i:;g;r;a;_
fusyuHY ABIEHUT U MEeTOnW, KOUTO pasLypABaT ¥ IOKO paBaTe Suos-
HOGTHTE 34 JeueHWe ¥ muarHocTnka. He ca pemKd ¥ c:xy::ze },%B o
TO IEPRUTE NPAKTHYSCKY IPUIORSHUA Ha eIHO HOBO OTED

—
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SHEATA €A B o0Jncrra Ha MCIWIMHATA. Hali-sadesexuTeHIsi? IDmep aa,
TOKL € 6CY CHMHOHNEG UPHIOHMCHNCTO HA DEHTTCHOBMTE JbYY, KOHTO OCBON
HALJCHCHEE 58 WIOKAYCCTDEHN ¥ HA HIKON UPYLY BadOILIBAHINL, OTRDUXA
WHUHORHOCTDU 38 HIOGPAUANAHC HA DEHUDPCMIN OPIaHy ¥ THRUHN i 88 JoRg—
JIHAHDAIHG HA GOACCTHY HAMCHQIDUL D YODCUWKOTO THI0 063 XUPYDPIroveora
HOMCCA, BHOCHCICTBUC REHTICHOBATA NWATHOCTHKA OCHC NONBIHEHA o
DOIHOHYHAUTHARL ¥ YHIDAZBYROBAT JOKALEEOIMOHHR HHUTHOCTHRA, 02YacTy
o0 repmorpaduara, Campre IMACHYECKY Beye DCHTICHOBM MCTON Ca
HOHACTOSEN YCLBBRPUCHCTRYBARY ¥ HPEUWSKDAHYE IOCPEICTEOM POHTICHOBE
T& ARCHWIHA KOMIKTBD-TUMOLDAGNI, HOSBOIABANA NPEICTABAHETO HA 0T~
JEJHH CPOIOBE HA HOBCUKOTO TSIO G MHOTO DWCOKA IPOCTPAHCTBEHA PAS-—
HEITENHE CIIOCOCHOCT. 110 TO3M HAUEH BUNOYHA XA CE DOBODPM He oaMo
98 DOHTICHOBATA HWATHOCTHKA KATO CPONCTRO 3a JIouyuaBaHe Ha odpasy,
& Nno-oouo 8a "JaBaug odpasy JIMATHOCTHRA" WM "WHIDOCKOUML",
‘ CrpeMexs? JA Ce MOBNONIYBAT M NPYDH MBTOUHMIM B8 JhYcHMWe
(W HA& GHEDIMS) 34 NOJIYUABAHO He o0pUsK HOBOJE HEOTUARHA ¥ IO
[PWIOKCHNOTO Ha w3BecTHus or 1946 r, ANPEH MATHMTEH PEIOHAHC (HMP)
4 B Tasy o0NacT HE MOIVUMHCKATE AVATHOCTHRA. Taxka BB3HMKHA TOMO-
IpafuATa Ha JasaTa Ha SNPEeHWS CIWH, IlocpencTnoM TO3M METOX OpraRuTe
¥ THRAHUTE C DasIy'H¥ IIBTHOCTY ¥ e(eKTMBEH ATOMEH HOMED MOPAT IA
Ceé XapaxTHpyaypar ypes cpofictna, ROWTO ca NO-CAMSKY IO THEXHOTO (BO—
XUMWUHO NOBONBHNO OTKOJKOTO O CTENSHTA HA OTCIACBAHE HA DPEHTIEHO-
BHTE JBYYM BIY NO OCOCEHOCTUTO HE YATPASBYRA, DABIPOCTDANMABANN C6 B
TE8H OPPAHY ¥ THRAHY,
I xmvuara, B 9aCTHOCT ¥ B KIMHWYHATA XUMUST, METONST HA fMP

CE NpyJATa Beve HAKOIKO NEeCOTHIeTHR 34 WIACHABAHE OTDYKTYDPATA HA
MOJIOKYNY, 38 ONPONENAHE BACKOBYTOTA HA CHONOTHMYHY Teunocty (BRA,
KPBB) ¥ Ip, B MamRH mMpody e OMI0 YCTAHOBEHO CBIO, YO CBIHECTBYRS
AOCTOBEPHO YSMEPVMA DABIMKA B IOBENEHMOTO HA TYMODHA ¥ HA HODMAIHA
THRAH, 38 ONHE omoTeMa odaye, © LOMOWTA H& KOATO TPACBA NA 08 90—
dpasy HOBBNKOTO TANO WIW HA OUPENENeH CDPes OT HeTo, © HeodSXOXMMO
TPOI BCHUKO CBHOTBETHO MATHMTHO Itone, Tasy OrpoMHA KPAYKA 0T OHDY~
BOTKATA KEM YOBOWKOTO TANO WM& K&TO IMEPRO CASHCTBMEG HAMANEGHFO HA
VHTEHBHMTETA HE MATHWTHOTO Hove, ToBa OCYCIABH I'EK OTCIAGRAHE HE
CprHaNMTE RA SIMP, nopamy Koemo ¢ HANWUHMTO 54 CeIe TeXHNYeOKM Cpel-
CTBa MOraT Jia 06 ONPOXENAT IPeNU BOXYKO DASHPONEASHHETO M BPEMOHALE
HA DOJAKOAINT HA BOROPOXHWTEe ANpa, T.8, HA BOJATA B OPTAHMTE,
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locTana;mme XUMPUHY eJEeMeHTH OT SHAaUeHWE. 38 KyBRA CDramusStM Ca WIN B
HeJOCTATHHA KOHNEHTpalys WU IBT ~ EAKTO € Hamp, [Py KHCIOpoZA
He TpUTERABAT MATHETEH MOMEHT (Decu. fjipeH CIVH) ¥ NiaBaT CHOTBETHO
PXY MHOTO Clag HI¥ HUKAKDB CETHAIL, :Iilga;aa'r ce onuTy 2a F300pasfBaHe
Ha gocpoprr (©-P) ¥ Ha BHIICDOIHE (  C) ampa, Upes KOETO Mgraz Jexance
¥SBAIgT SaKIDIeHEd 38 memtmgg MeTaGoNu3EM, DHIMOXHO € B OBICH
€BeHTyanHOTO ¥3oCpasfBane HA ““Na #.HA ~ ¥,

TIp¥HOYIY Ha HMP‘

BoyuUKy ATOMHE SNpa ¢ HeueTeH Opofi NPOTOHM WDH HEYTPOEA — a

. moBa ca OKOXO 2/3 or cradwiHETe fAApa — NDUTeXABAT CIUH, rofiTo ofyc-

JIaBs MATHUTEH MOMeHT. Hafi-IpocTOTO ¥ CHIEBPEMEHHO Hall-ImMpOKO pas-
TIDOCTPAHEHOTO B E¥BATA IPHPOJA (¥ ToBemKEWs OpTAHW3EM) SIPO o;a Tg;in .
BRI e BOZOPOTHOTO_ AIPO (IpoTOHBT) , UOBENKEAT OPIraHW3EM CHABD 2 osoro.
70 % BOTA, B 1 mm Ha ROSTO ¥Ma 6,7,10°7 mpoTORW; JWIFIMTE ¥ IIP
CHILDEAT BOLODOX.
e %mz:co Jslmf)xy CEHBKYIHOGT OT IPOTOHN Ce HPRJIOKN- MATHATHO IOJIE,
CIIYHST Ha BCEKW IPOTOH C€ CTPeMy Na Ce OpWeHTypa 1o TOCOKa HA J;:Jlemo.
Tiopany TOJWHHOTO IBUREHNE Ha ATOMUTE ofaye CIVHOBETE HAa qac;'fma
IDOTGHNTE W6 Ce OpueHTEpaT B OCpaTHA HOCOKA. BelencTRYE HA 2
HaMaTHUTBaHETO ( ¥ MAKDOCKOICKHMAT BHPTM Mgmem) Ha cmmymlgcz : it
HADACTBA C yBeJauUaBAHE Ha WHTEHSUTETa (¥EIyKI@ATa) Ha LOXET e
TIOHMKABAHE HA TEMIeparypara. B DaBROBECHO CBCTOSHEE NOCOKATA o
DEHOTO HAMATHATBAHE CHBIaJA CII0COKATA HA BHHIHOTO MATHUTHO no.ug.cﬁo
110 HAKAKER HAUWH OTKJOHMM DeSyNTATHEA MATHETEH MOMEHT OF pa;ss;zﬁim
HOJIOKeHNE, BHHIHOTO MATHUTHO NOJE We ¢ CTPeME . fa IO BSpI;:a =
B IspBOHANAJHATA TOCOKa, Ha TOBa Cé IPOTHBONOCTABA g;zgzoc e
BEPTAIYL MOMEHT ¥ LIOPamy TOBA nouodizonz a:;ﬁ;;r;;; e anps omato
ABUTAIYOHHO 1oJNe, ANpEH
Ifézze: ipﬁomen?;rlz MATHMTHO Idue, BIIOBaTa qedzjwomf Ha npgnecz,:;im
e IpONOpIVOHANHA Ha Mamnmﬁgma PHIyKIEI By n;w;a’@;. na,?:én e
. r()»« & RYPOMATHUTHOTO ownogexggglg ngcmo;;nﬂglne '1‘“1) e 5
= . . -
ﬁﬁﬁg.c(iinnpm;%?g,l ,’%‘%: 1060 G:IH); gecrorata (Mo e 4,R2578 Mz ;
(ODE: a ~ 1,737 .
> (I)oogopgmﬁémoiz)cafxgxmmo oc e HepHeHIVKYJLADHA Ha OCTE HA Hﬁgiue;zm u
KOATO OGTPHNa U3cjAeIBaHATA CHBKYIHOCT (mpoga, qm?ﬁgzﬂ ? . qécwoma,
Ce VHIYUUpA NPOMEHJVBO eJeKTPONBHRENO HATPEeXRCHNAS ;
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CHOTBOTOTRYBANA HA YECTOTATA HA DDENEcHs \u/ o » OTKNCHEHWETO Ha g

POHOTO HAMATHHTBAHE OT HOCOKRATA HA B, crasa ¢ momomra Ha UeDPIEHIy-.
RYAAPHO HACOYEHO KEM B, BHCOROYECTOTHO eNEKTPOMATHETHO IIONE, XoeTo
MOXO Ja C& OoMyYy CHC CHEATA HAMOTEE, NETEKTHpama BIOCAGHCTERe
CHIBAJA. (MO KOIATO YeCTOTATA HA TOBA EJERTPOMATHETHO HOXE OTTOBA~
ba Ha mecrorara W, (pesonancuara wecTora), MORe HA CO OCHIRCTRY
TOBQ OTKNOHEHWe, DIBbIET My © NpONCDIEOHANEH HA WHTCHIHTETA X opo~
ABLERTSIHOCTTA HA BHCOKOYBCTOTHOTO IOXe, (XX M3KINYBAHE HA BHCORO- |
UYECTOTHOTO HOXe NPENEeCHATA Ha HEPEHOTO HAMATHWTBAHE B IIONBTO B, moxe !
K& ce HAGIOYABA CHEJ CHOTBOTHO YCHABANG KATO NOCTELOHHO OTCIRGBay ;
BECOXOYECTOTCH CHTHAX BEPXY OKpAHA Ha ocmmrorpad. I'oNeMwHATS A
CHI'HANA € MADKA 3a HAMATHMTBAHETO, T.8, 24 Oposg UPOTOHY,

Crrex cuwpane xeficrswero Ha BECOKOUGCTOTHOTO NOKE HpeIecHsra
IIOCTCNERHO HAMANABA ¥ HBUESBA ¥ DPESYITATHOTO ANPEHO HAMATHWTBANE 0o
Bpsing OCDATHO B DABHOBOCHO NOMOKOHW®, YCHOPEXHO HA By. Tora snuenys
Re HapWUA DONAXCAIVA ¥ Ce XaDaRTepusyps C BPeMEKOHCTAHTATA Iy -

HANTSEHOTO BpeMe Ha pemaxcarmd, To ce npuywnana OF Bsawmomefcremesro |
HA AIpeRHTO CIWHOBE C OKOJHATA CPeXA. B8GNHO ¢ TOBA IPOTHIA ¥ BTOPY
POXAKCANWONOH IDONEC ~ HANDOYHATA DOXAKCAINH, JBIXANA Ce HE BRAUMO-
ReRCTERETO HA ANPEHETe CHEHORE nomexny #M. CLOTBETHOTO HAUDETHO
Bpeme HA pexaxcamps Tn € OGUKHORGHO MHOTO NO~MANKO OT Ty« Ga nporomn
B rowHocTy Ty ¥ Ty ca or mopamska Ea 0,1 70 10 s . ‘

HadmounasaReTo B MUHYIWPAHES B HAMOTKATA SIDEH POSOHANCOH CWIHAX
¢ uomomTa HE CPHPBPEMCHEETO YYRCTBETONHN GXOXTDOHHE YCHABATONN HO
npelcTaBiaBa nevye npodaem. CHErHANLT 00496 BWHATY CE CRUBTCIBYBA OF

i

WyM, DDOMBTHRAN OTYACTY OT CAMATA GXeKTPOHHA BUAPATYPA, HO Ipew
BOWYRO ~ OT GPOYHOBOTO XBMXGHWE H& SADANNTE B HAMOTKATA ¥ B HSMEpB&~
HEA odert. Ipw yoMOpBAHE HA UDOGH WYMBT CO HAMAJSIRE SHAYWTENHO
DOCPENCTROM OXZoENAHE, DM JOBEMEOTO TANO 0daue, ROETO MMA OIDONeXe~
HE TEMUEPATYDA, OTHOMOHMOTO CHIHAN~NYM He MOEe JA IDeBNNY JANSHA
mmw

Hlonyuanane ua odpas 1o mertons ua fIMP
VEIyIEpARKAT B WIMEDHTENHATE HAMOTHA DOSOHAHCEH OWIHAX
ppoMsa¥sa OT neXxEs odeM, OCXBAHAT 0T HeR, 3a NOXyUABAHeYO HA 00paB €

HOOOXOMEMO Ma 08 DaBIyuanarT ¥ JeTeKTEDAT HOOTHeNEO KOMIOHEHTETe HA
ONTHANA OT PASAWYRNTE YaCTE HA mpodata (TAIOTO), Sa MeXNTE XHM
ISPROHAYANHO XOMOTOHHOTO MATHWTHO IONG B, €@ Hacuarea RONBIHNTENHO
HOXOMOTOHRO IGXS, WHTORIWTeTsT (BIM WHIYKIEATA) HA X0OTO C6 IPOMEHH
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B Dapjymure vacry (edeMeRT®) Ha o0eM2, B CHOTBETCTBEE ¢ TANEHOTO
,“D“I-ope ypaBHGHEZE 38 BDBSKATa MeXTy uecrorata W B B, gecToTara Ha
EOMIyouenTyTe HA CHTHAJA OT DASIVUHUTE eJEMEHTE HA H3CJHeJBAHES odeM
I€ Qg pasanuaBa ¥ TOBA HOBBOJABA TAXHOTO NeTERTEPaHe, HIMEPBaHe ¥
T8 Iyreqpage TOOTHENHO,

B IEDBETE ONETE 3a HprIoxeHwe Ha /MP BEDXy YOBEKa Ca OB
ESIXQyaypaHy MATHETY ¢ TONXONANA KOHQUTYpamRd, Taka ge MATHUTHATA
FHITyymya B PA3AZYHY YaCcTH OT TAIOTO JA Ce OPOMEHE ¥ CaM0 B OTPaHE-
YSHYy eneMeHTApHE 00eME (X0 OKOIO 1 om’) gma GnGe CPABHATENHO

IIQopomma, 1Ipy HacTpolika HA NPWEMHWEA TOYHO OT JeCTOTATE OT JANEH
8JI€noHTapeH O0eM I Ce NEeTEKTHpa CUIHAL Camo OT HeTo, BBSMOXHO e
W3MeppaneTo ¥ ¥300pasABAHETO Ha ONDENEJCH Cpes OT TAIOTO, RATO Ia-
O¥exypyr ce UPUIBUEBA [0 MeaHJEeDHa J¥PHWA IODe3 auaparypara. Tosw Ha-
YMXY ng noxyuaBaHe Ha o0pas Ha CHBKYNHOCTTZ ODOTOHY M3WCKBA CPaBHE-
T &Jro JBIr0 BpeMe Ha ¥3mepBaHe, SHaUuTeNHO MO-~efeKTWBHE C& LIO-HOBETE
MEeTony, OpE KONTO CE NeTeKTUDAT eIHOBPEMEHHO CUIHAIWTE OT Ieldd
PR OGpasgBal cpe3 ¥ N0 W3UWMCIATE]EH IBT Ce ONpeielid MACTOTO HA BB3-
HWXRgHeTo ¥M, 3a OeJTa KBM OCHOBHOTO IOJE Bo ¢cé HACASIBA C IIOMOmMTa
H& JomtJHUTEJHY TOKOBY HAMOTKY €IHO "JnHe#HO IDanueHTHO noae®, T.e.
I OITEJHYTEJHO TTONE, IPY KOeTO WHIYKINATA ¥ 3aeJHO ¢ Hed jYecToTara Ha
A DeRya PeSOHAHC HApacTBAT JUHEHHO B emHa mocoka, TO3¥ IPamWeHT Ha

TIOJeT0 06yclaBA NOCTOAHHS MATHUTHA VELyKImA (@ yecTOTATA) CaMO B
eIIa TIcHA UBYIA, NepNeHIVKYISpHA Ha IOCOEATA Ha Ipasidenta, CheemHE-~
TE yoIOpeIHY WBYIYW We Ce DasiuyaBar Mo OTHOmEHWe HA De3OHaHCHATa
FecToTa, AXO NPENCTABIM ¥ aHAJW3YpaMe YEeCTOTHEA CIEXTHD HA NeTEeKYHpa—
HIIsT cyTHAJN, lle TOMyYMM IPOEKIWs Ha W300pasABAHEA CJIOH IO MOCOKA HA
Tpanvesra, TpagcfopMmalyaTa Ha CUI'HAJA B YeCTOTEH CIEKTEP CTaBa
IIOCPeICcTBOM IpeodpasyBarnara Ha Oypre. Io-HAHATHIEUAT NPONEC HA
ITOJIyyaBane Ha 00pasza OTToBapA Ha NOSHATHA OT PeHTIeHOBAaTa KOMIDTBP-
'I‘omorpa@ﬁa meron, Upe3 HOCTENeHHO BEPTEHE HE MOCORATa HA IPanyeHTa

o JOIBIHATENHOTO IOJe C& NOIydaBa IOpefvlia OT NpOSKIuY, OT KOHTO
IO WRuUpcAwTEeNEeH IbT ce W3Ipamla ofpasa Ha W3CIENBAHEA CPel.

BLaMOXEH € ¥ IpyT, Ho-6(eKTHBeH IOUXON IP¥ WSTPARTAHETO HA
oGpasa: 0e3 poTamys Ha IOCOKaTa HA TOMBIHNTEHOTO TPAFEHTHO IOJe, &

gpe3s NoCHeToBaTeNHO IpuiaTane Ha JBe B3AEMHONEPISHAVEYIAPHY I'PafneHT~
¥ IOJeTa ¥ MPOMAHA Ha BDEMeHaTa HA BRINIBAHETO WM. TlererTHpannTe

> E©BOHAHCHY CYTHAMN C€ NonIarar Ha Jypuepop aEaJw3 ¥ B KpalHa cMeTKa
ce IoNyuaBa DaBHEHEH ofpas Ha cpesa, Morar na ce OPWJIOXAT TpajiseHTHY
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mojeTa ¥ II0 TPUTE NPOCTPAHCTBEHW OCW, KAKTO W B JIPYyIW, IDOWSBOMHK
IOCOKH, WB0OPHT ¥ WSOGPASABAEETO HA CPe3 € BHSMORSH CJIeIORATENHO
HE ¢AaM0 B DaBHNHA, HAIPEYHA HA 0CTa Ha YOBBUKOTO Tmro, KaxTo e Ipy
DEHTTEHOBATA KOMINTBD-TOMOTPagif, & ¥ IO NBIRWHATE HA TANOTO, Karto
¥ B IPyT¥ DaBHUHNE, KOETO & OT CHUECTBEHO BHAUSHEE 33 JIOKaJIH;a]IIIIOH..
HaTa MWaTHOCTIHA,

Ilpes Bpeme Ha p3cJeTBaHe OT MOPANEKA Ha 1 min 33 emym cpes
NOHaCTOALEM MOXE Jia Ce IOCTUIHE TPOCTPAHCTBEHA DaBHeJUTENHA CIOCOG~
HOCT OT OKONO 1 mm ¥ DasmOBHABAEMOCT HA OGEKTW C ofem 1 cm’ p 0
KOHTpacT 5 %. TOBa SHAYWTENHO IPEBUNABA BHEMOXHOCTHTE Ha p;pymmIeJ
MeTOnV B IWATHOCTHKATA, ,

OGpasbT MOXEe Ja IPeACTaBs OCHOBHO IBE B JIWYVHW: ODOS Ha
IPOTOHZTE B eNVE OCEMEH eJeMeHT WIN TeXHATe BPeMeHa Ha DeJarcaiug
KaKTO ¥ KOMOVHALMA OT nBeTe, B nepBuA cayuadi KOHTDAcT®T e snaqme;m
IO-MaJbK, THA KATO BONHOTO CHABDPXAHNE HA DARIMYHATE THKaEM (o zawmﬁ
9eHVe Ha KOCTHTE) Bapypa B IpaHwmuTe Ha 25 %, LOKATO BpeMeHaTa Ha

pe:xaxcannﬁ ce IPOMEHAT B IpaHmiuTe Ha 300 %, a Ipy Harvgye Ha Y-
MOpHA TBKAH Te3¥ Bapualyuy Ca oile No-rojieMy. IIpencTaBsHeTO HA Bpe-
MeTO Ha peaarcaims ofemaBa 3a cera IO-TOAMA JUATHOCTHYHA WHHOPMALNA
C 'Oraer JOKaNUSMPAHETO Ha CONECTHW W3MeHeHus, OuYepTaBa Ce I BH3MOE-
HOCTTE 38 KONVYECTRBEHO ONpeiesdHe HA KPHBOTOK, KAKTO ¥ W3CJCIRAHUA
C TOMOmMTa He BLBEIEHN B TAIOTO "Roncmpacmn" BewecTBa ~ IapaMarHuTHY
BemecTsa, KOWTO CEEpauaBaT BPEMETO HA DeNaKCcanud Ha CHCeIHETe ANpa ¥

Onycanye Ha anaparyparg 8a MP B MemwnwHaTA

Anmaparypara 3a mojyuaBaHe Ha o0pa3s (ToMorpama) ¢ IIOMOWTS HA
fMP wamoNsyBa AUPEHOPESOHAHCEH CLEKTPOMETED, KO#TO IO IpyHUN e
OTIABHA IO3HAT OT ANPEHOPWAVUHUTE WBCASNBAHVWA ¥ AHAJIMTHUHATS XUMUL
OrmesHuTe XOMIOHEHTN Ha amapaTypare ofaue TDAGBA I OTIOBAPAT HA n<‘>-
gnre ¥ NO-CJIOXHY W3WCKBaHWA, OCYCHOBEHW OT (OPMATA ¥ TOJEMWHATA HS
HOBEMKOTO T4JXO., (OCHOBHATA KOMIOHEHTA, OCUTYDABAl ITOCTOSHHO MATHATHO
noxe ¢ wamyxuwa B, mo 0,5 T ( =5000 Gs ), e MarHETHT, Ko#To ¢ naft-
H8CTO CBPEXIPOBONANA CHCTEMA OT HAMOTKY B KDHOCTAT I KOHTO OCHTYDABA
BHCOKA CTENeH HA XOMOT®HHOCT Ha IIOJETO B TAI0TO (MO 10"4). HamoTxure
c\a OCPKHOBEHO OT HUOCHEBO~KANAGHA WI¥ HEOCHEBO-THTAHOBAE CILIAB,
WIAENEEY ¢ TeYeH xeawit, CnmecTsyBarT o6ade ¥ OMUTHY odpasmy CBhe

HeoOXOM¥ME Ca ¥ MepKH cpelmy EBEHTYaJRY CMYUEHHA: LeJNOTeNIeCHUAT MATHWT

T

C5IPOTUBYTENHY MATHETHE C Maca 10 4000 xg , KOHCymyupamy IOJIAMA
MOIEOCT ¥ UBVCKBAIW MOWHO BOTHO OXIAETAHE,

JOnBIHATENHUTE TDATUSHTHY no%eTa, HeOCXOIWMY 3a TOYHO JIOKAJIHBM-
paHEe Ha peaoHAHCHUE cnrnai_ ,C€ IOJyuaBaT OT TPY HE3ABHCHME CHCTEMY
HAMOTEY, VHTEH3UTETHT HA TE3W LOIeTa TpAGBRa SHATUTENHO I8 NPEBUIABA
BApEAIATE (HEeXOMOTEHHOCTTa) Ha OCHOBHOTO IoJe B,. 3a BBH3CYKIAHETO
Ha SNpeHVS DESOHEHC C HOMOUNTA Ea BHCOKOYECTOTHO ENEKTPOMATHUTHO IOJNE
§ 34 JeTeKTYDaHeTO HA CBHOTBETHHA CHTHAIL ca HEOGXOIUMY HAMOTKY, OCUTE
HB KOWTO Ca HEPHNEHNVKYJAPHY HA B. JI3moa3yBaT C& OCWKHOBEHO CpEIy~
NONOXEY DEMKOBY HAMOTEY, MEEMAY KOWTO Ceé HaMmupa NanueHTHT. Breoro-
gecroTHOTO Iode (0T mopamsRa Ha 15 Miz ) cemoaydaBa OT CTalRIW3E-
paE OCUEIATOD, MOLYIATOP ¥ YCHABATON 32 MONEOCT IO HAKOIKO CTOTHH
parTe, Pe3OHAHCHEAT CHTHAN, NETEKTHDAH OT CHNETE HAMOTKE CJCT ¥3RIDi-
BaHe Ha BUCOKOUECTOTHOTO IONe, CE YCWIBA ¥ IOJIABA B KOMINTLD, roitro
yUpaRIAEA B CBIHOCT IEJEA IPONEC 3a noJydYaBaEe Ha o6pasa: MOCPEHCTBOM
MOXIFHEY OJOROBE TOH KOMAHIyBa IPONBIRATENHOCTTE Ha ‘BKJDYBAHE HA
BECOROYECTOTHOTO IIOJe, HAa NOMWMHETEJHWTEe I'DATWEHTHY I0NCTa, upeodpa~
8yBa CHTHAJUTE OT pa3NUuHATe IPOSKIEY, PSTDAXNA ¥ IpelicTand odpasa
BLPXY €KDAHA Ha MOHTYpaHATAa CHCTEMA,

Teit RATO DEBOHAHCHUAT CETHAL € B OOXBATa HA KBCHTE PaEOBHIHY,

¢e pasmoyara BHB fapaneesa KJeTRA, BCHURY TDOBOJHAIY 32 MATHETA ¥
HAMOTKETE Ce mupmoBaT ¥ T.H, , : v

TloHacTOsmeM HAKOAKO (WpME C& BalOIHAJY IBPBOTO cepwiiHo IPOM3BON-~
¢TBO Ha IONOOHa amaparypa. lleHara #f e oT IOpAUbKA Ha Ta3y HA peHITe—
BOBETE KOMINTED-TOMOTDAgH.

BesomacHOCT Ha NanmeHTa

Tipes Bpeme Ha W3CJEXBAHETO C IOMOMTA Ha SMP namueBTHT € IMOTMOXSH:
Ea nefieTBEeTO HA TPH DAsNUTHY fonera: IOCTOAHHO MATHATHO IOJS, HHUCKO~
YCTOTHO TPAAMERTHO IIONIe 4 BWCOKOYECTOTHO HOJE.

Or oroNo 30 TORYEE B AApeHOfWsuuHuTE Jad0paToOpUE Ce W3OOA3YBAT
TONEMZ ¥ MONEY MATHATE 38 YCKOPHTEJUTE M MexypuecTHTe Kamepy ¥ 3a&
TO3% NMEpWOJN, He ¢a HSBECTHN CJyvan Ha VBpeRNAHAA IpH mojera N0 OKOIO
0,5 T, B o6nacTra Ha 2 T ¥Ma IPOTVBOPEUNER CBHOCMEHYA 34 W3BECTHH
GuonoryuRy efexTH, 0es ;t;a craBa JyMme 38 KOHKDPEeTHY yBpeXIAHEA Ha XOpa.
TpanueHTHETS IOUETE WEIyIWDAT cna6y eIEKTpUIHY TOKOBE ¥ 3a TAX €2 B
CHJa CHuuTe NONYCTUME TPAHDIN, JOTAHOBEHY 3a TOKOBE Ip¥ Romip C

@
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W3TOUHVIE HAE HAUDEXSHWE, BUCOKOYECTOTHOTO mONe OT NODANEEA HA HAkggp-
RO MHz o okomo 15 MH =z , Ha X0GTO NampeHTHTE CA NOLIOKEHH. 5
KpaTRO Bpeme, IDeIWSBUKBA HATDABAHE, KOETO € MHOTO IO-MAIKO OP 7083
upy oCyuallH¥Te ¥ OTHABEA BeWe IPEWIATARN (U3FOTEPANSBTUYHE TPONEXypy
(mamp,rwarepmys) ¥ Moxe Ja ce cumra 3a BesBpENHO, ‘

Hso6mo Zo HoceramEoTO NpUIOXEH¥e Ha Meroza Ha SMP BEDXY Xopa
¥ ¥SBLPUEHWTE OONTH MOXe JHA- CE CUMTa, Ye He ce IPUUWHABAT HACKKiaemy
CBC CEHLBDPEMEOHHVUTE CPENCTBA YBPeXNaHmd, Drmpexkw Toma ofaue HAKOY
HaruoHaHY oprany (CANl ¥ AHTUMA) 3a JEYesamuTa CA TOCTABMIN OIDAHY-
UeHWA 38 MATHFTHATA WHAYKOVWS HA nocrosmroro moXe ( < 2T), 38 BHCORo-
9eCTOTHOTO Houe (F36OPLT My HE e TarLB, Ue TEJECHATA TEMIIEDPATYDa =
He ce NoBEmABa ¢ moede or 1°C) ¥ ws06mO 34 WIMEHeHWSTA HA IVEAMEUEy-
Te MarHRTEE nodera ( 3 T/s ). Jlamendre B CKOOW MMCISHE CTOHHocmy
¢a TesW HA HauWoHaAHWA CEBET N0 JHYE3amyTa Ho AHTVINA; CHOTBETHHTE
croftnocTy Ea CAIl ca MamRO IO-BECOKY. Tpadsa Ia ce mompyepTae, e napa-
METpYTE Ha NPOUSBEXETAHUTE B8 CEra amaparTypd, XAKTO ¥ Ha peiEnara
OI¥TRY O6pasIy B HAKOW I'ONEMY RIAVHUKN ¥ JHEBEDPCYTETV, He GOCTULAT =
Tesy croftmocrTy, »

B saxumueHNe MOEe Na ce OTGedexd, e Bh3MomHocTHTe Ha SMP 2a
FS00passBaHe He CaMo HA MODHOIOrwIHY CTPYKTYDY H& YOBENKWS OPTaHu3mM,
HO ¥ Ha (USHOJOIFUHOTO CHCTOSHEE, DASKDUBAT MHOTOCTDABHY IUATHOCTHSHE
OPBAOREHNA, ROMTO Il NONEIHAT ¥ OGOTATAT APYIUTe YTBEDPIMIN Ce Bede
B MCIPIOVHCRATA NPaKTVKS (W3WUHE MeTOIW Ha W3cieIBaHe.

TEYHOKPYCTATHY LIPVHITIIA HA MONEKYJHATA OPTAHVBATIA
HA BUOMEMBPAHUTE '

AU, Jlepgaxcry, A,T.TerpoB, M.I.MzroB
Tp.Cofua

Krersunara meMdpada e crpyxrypara, ROATO OTHeJd KISTEATZ OT
OCKpBEABaNATE A cpefia. OCURPHUAT eKCIEDUMEHTAICH MaTepyan HaJLORY
CXPAIAHETO, U6 BCHURE ABJICHAS B AR¥BATA IDYPONA CA WHTUMHO CBEDBAHK B
elHA BJIF JpyTa CTEHeH CBHC CHIECTBYBAHETO Ha RJISTHUHUTE MeMOpany,

OCh3HABAHETO Ha (AKTA, Ue M_MODAHUTE ca 6JH& OT OCHOBHUTE CHCTABHY
SACTE HA BCAKA XWBA KJETKA IODOXM ONPABNAH YHTEpeC KBM TAXHATA
CTPYETYPa ¥ cBoficTBa, IILDBATE EKCIEDUMEHTH BEDXY OVWOJOIrWYHY MeMmCpaHs

-] -

xa OCHEDHEAT 6KCHEDE-
S opejieHy TIpes 30-Te TONVHE A HANNA BEK.
“smaﬁn jarepral HATDYIAE IDe3 CIeJBAINTe TOIFHEE G 0GOOmeH ¥ ¥ok

yCTaIwsEpa BHB (UYPIO-MOBASUHES MeTOX B4 CETep ¥ HEEONCOH.

Qgrg;acgo O3 MoNel, CUoMeMOpaHETe Ce CHCTOAT OT JENENEH gucrok, B
R ofiro miaBAT FHTETDAIHZTE IDOTEWHE HOXOGHO Ha aficGeprs. gur.l.
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gyr,l  TevHOXpUCTANHEY NDPWHIZIA

VIMEeHHO TOS3Y MOIEJ Daskpy BakHATA DO He JHIEIHES ?:oie :og: \
oEOHATA MeMCpaHa ¥ IOCIYRE KaTo ocHOBA 3& IppIATaH sl
TPYHIEIVTS Ha QusFRara Ha TEUHATE KPHOTANE 34 naymanm -
CpampTe ¥ B CHIOTO BpeMe Jale TIACHE HA Esu&% meepom,
cucTeMy. B DOCIENEOTO NOHATHE Ca BRIUICHE .:l:;z > e
gepHUTE JIEIBIHY Memdpany, JBIAIHETE MOHOCJ e rpamlmca epoont 50
BBEIIYX ¥ BOIA~-MACIO, JIPIOSOMUTE ¥ Np. Tes® - T aooTOE
camo Kamo MOLelr Ha OuomeMmspaHmTe, HO Te ngg;;wma | o
TeNeH HayueH yHTEpec, JWOTDONHATE Temor;pm . mmon odmcmm >
BHB JW3WKATa, XVMUATA, MeJuIpEaTa, CHOX i N oo aapacTEA.
PHOyCTP®ATA, VMEHHO 3aTOBA VHTEDPECHT KBM X paenpmsmom . ”
JIMOBRO~BOJHUTE NUCHEPCHE, RERTO ¥ Bonm;m Hmamnrem, HKF“ o
NomazaT B IpynaTa Ha JHOTPONHHTE TeYHY KpH ,muem : OROCE!
Ha TEPMOTDONHNTE, Ca TEUHY asu, HPETERABAILH -.

IHEHTC
TEsTa Ba MOTEKyIETE, O DABMNEA OT T9X odage,

THWE
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KpUCTaJy ca CUCTEMZ CHCTOANY Ce OT IBe WIY IMOBeYe KOMIO -
OT KOWTO & OCWKHOBEHO BOJA (WIF IO-PAIKO JPYT 1:u=,~1m.1mpeHHSZ:Hw o
ai?piz)wﬁsm ,ipgggg;zmggenm IpeNCTaBIIBAT T'OJEMY OPTAHVISHY Mggigfmen)'
@agﬁ T one cTB2, (O0pasyBaHeTo ¥ CTACWIHOCTTA HA JMOTDOINHETE M ’
U He Ha B3amMOTelcTBNETO MeXIy camuTe ampudu o e
Kyi¥, & Ha TOBA MLy TAX ¥ Bojara, ToBs e maxa Hébeqeﬂ e i
foben eferr. IocqeHusT € Moxe OW Hal~BaxHUAT (arTOp Bani'rrxmpo—
g;gi;ézﬁigq)ﬁ;émme MOJIEKYJ B KOMILICKCHY CTDYRTYDH, mnioagzsnpa-
ITE pamy n smorponHpTe fasw. Toft ce nposmssa
JeficTBreTO Ha XWIPOPOGHUTE MONEKYIN C BOJATA U CE 711',@31311—5'3{53 i,
UATEJHO CHIHOTO B3auMOXeACTBEE MERLY BOZHUTE MOJEKYJH ImHa T on
gg:;ym'am Ha TOBa BB&HMOJIeﬁCTBZG, XuNPOHOCHATE MOJSKYIY Mﬁ&f‘ i
Koﬂigzaqicignzzaamﬁn@nmme MOneRyI® ce "crpemaT™ Ia nsdmz?o_
o aM asy TEHISHINS MOEe Na OBle YIAOBJICTBODEHA Upe3
o s oy @g@n.mnme MONEKYNY B MULENV ~ CHePUYHY, NWIFHIDUY-
i a;;p rarn, IIpy HYCE2 KOHNEHTDAIWA HA TE3W AIDeTaTy B
T e Ha cBoiicTBarTa My MOZe Yo OBE HAHOIBYBAHA TEO-
. HP;arp:raumwa ‘Ha, lIspaesallivBy ¥ CHABTOPY, VMEHHO TAKLB 6
cc:xyqaaycneHBM OTpa PENICHUTe VULSNADHY DPa3TBODY KAKTO ¥ IDY paspelieHuTe
CyoToRe of Jzzuosomn (JlymosomMrTe NpeXCTABIABAT JWIAIEN meMepany
o a8 o;meZTJ;;B :gpasy:eam cfepa). B awrepaTypaTa ca myCAWKyBaEm
oy €TO Ha MULEJAPHY DASTBOPY OT NEIWHIDHYHY MEIeL:
o, o TE3W paspeNeHy TeUHOKPWCTANHY (asy B HpYPOTATE f
ooramat . HIl KOHUEHTPYPary (mabTHE) (43w, MMamy osiara :
o e -Tarczg:;;mnre MOJIEKyJI B arperaryre, HO CHALDRAIN MHOTO
o Moaxem.rm e opr{;::peueﬂama JUIO30MHA CYCUSH3WH, B KOATO Ji~
DTS SO, 87paEy B Jamean (cioeBe), CHOTBETCTBYBA
Fotom o oDl a (asa, KOATO CHULDEA MHOTO IO-MAJKO BOXA
——— arpemmrcimcmma (asa ce cecroy or GeskpalHo MEITH '
Dy amporer Mm MOJIEKyJN, JUAKOBAHN B XEKCATOHAJHA DEmeTRa.
o vamam, T B BT€H AHAJOI' HA MWIEJApHUS PasTBOD OT IMIVHNpWY-
- Caorama co o ogopy 19 pasrxemam BUCKOSHATA Kyouwuna (fasa Xaro
B oo PYUHY arperary yuakoBaHM B Kydwusa pemeTka, [o
_ T TOBA € ILTBTHUAT aHAJKOT HA DPas3TBOPA OT CPHEpHIHE MELEN:,

14

e e

Or TJIefEA TOUKa HA TOBa pasyesdHe Ha fasuTe HA DPaspeleHN ¥ IIGTHH
fasy, yemMGpanyTe WU JINTIMTHUTE GmoioeBe MOTAT Ma CHIAT DPasTICEIAHY
gaTo EJEMEHT OT eJHA Geskpaito, paspefieHa Jamenapea dasa.
EgwE 0T Hafi-9eCTO H3NOJSYBAHHTE MOLeI¥ BA KIeTHUHATA MeMOpa-

Ha € 9epHaTa IyTMIEA MeMOpana, KOSTO ce IONy9aBa Hph CIOHTSHHOTO ¥3-
THHABANE HEA JVIEO-~BHINIEBONOPOTEY DasTBOPY, WA 9pes CJeIBAHETO HA
JUIEOEY MOHOGJIOeBE, KAKTO JIMEOBOMEUTE CYCHEHSHY OCpasyBaH¥ IPH
03ByYABaHE ¥ yo jaMeJspHY a2V, WIE DY CIOHTSHHOTO HagEOBaHE HA
JUIELE BES BOTR, MeXaHUIHUTE cBoifcTBA HA TE3W CUCTEMY IPWBJNYAT BHM-
MEaEVeTO He ¥SCJIeKOBaTeVTe nopaly faxra, 4e JPIPIEYSE CUcIok e CreleTa
ga GUONOTWIHNTE MeMOpaHY , HETepechT KEM TOXHATE cBolicTBa BBH3HUKBE IpeE3
n0-re TONWHY C IOABATa HA MHOI'O padoTy W3CHETBAIN BECOK0EIAcTHIHETE
cnofteTREe Ha RJISTHUHUTE ¥ MOTENHATE MemOpery, To-ToNy me CKUIWpaMe
HAKPATKO OCHOBHATA UJed HA TEUHOKPUCTAHNA TOXXOR KEM SIACTITHUTE
cRoftcTBa HA CMOMEMODaHWTE ,caensaing Yenypux, Tasy mmes e oGodneRve HA
excnepyMeHTATHET PakT, He OpUEHTAIUATA Ha JIIHIHATE MOXGKyIy © IepueH-
NUKyATpHA HA MeMOpaHaTa. Tipr fefopMenyus Ha OTHBAHE B3amMHATA OpueHTa~
Upd HA MOJNEKYJUTe Ce I3MEHA. Topany Jexra, Ye Memdpanara € TETHOKPHC—~
paJieH 0GeKT (a IpW TEURWTe KPHCTAJN npoMAHaTa Ha B3aUMEATA OPHERTA—
U HA MOJIEKYJAWTE € CBBp3aHa © HATpYyIBAHE HA OPWEHTANOHHA eJIacTHIHA
EHEpPIES ), SCTeCTBEHO €& Ja (o IDE/IHOJIORY, U6 TaKaba SHEPrHd BH3HUKBE

¥ Ip¥ OT'BGBRANE HA MeMOpaHaTa. Odmara fopma HA eJACTHUHATA eHepr'EA Ha
OrbBaHe, 3a eXVHELA IJom OT MemdpasaTa 0 HOXydUeHa OT Xeafpux ¢ TOTHOCT

JO BTOpPa CTEleH OTHOCHO IVIABHUTE KPWBRHE

_ K ¢ 2

(1) 4 E-—z—(01+02-00) +K0102
(LOTBETHY W3pasy C TOUHOCT N0 HeTBHPT
na.B ropHEus mspas Cq ¥ Cta TJEBEUTE
Cqy € "omOHTAHEATA KpUBUHA". Komeragrure K ¥ K ca eNeCTHUHATE MOXyiu
B2 IWJINHPUYHO OI'bBAHE 1 CeLIOBYHO OPBBaHe. MMeHaTa CHOTBETCTBYBAT

Ha (opMaTa Ha MeMOpaHHES ©JIeMeHT 1P pesy crenuaJEy JedopMarkd. Axo

MEMODAHHYS ©JEMEHT © OTHHAT KaTo wacT O NMIMHIED, TOraBa CpelEaTa
rpusuEa ( Cq + 02) e OTIVIHA OT Hyda, & raycoBaTa(cq + ¢p)€ pasHa Ha
Hyle, ¥ BTODPUAT UieH B mapasa (1) wsuespa, Torama ezacTEIHEATA SHEPIHA
ce safapa OT NBPBAA WICH. Tipw cenmoBM/Ea fedopmangs Ba MeMGpaHaTa

CpeIHATa KpWBUHA € HyJa (ago cHOHTAHTATA KDUBUHA € Hy4a), & TaycoBaTa

- oTamuHa oT Hyaa, Torasa elacT

® vTpasByROBO TPETHAHE

o cTemeH 6fXe NOJyYeHE B Hamata IDY
KPUBYHY Ha MemOpaEaTa B JANeHA TOU

punHaTa eHepruda ce 3aigBe, or BTOPEA IEH. "
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Hpyro croficTBO HE JMIUNHEATE MEMODAHY, HEIOCDPeXCTHEHO CBEp-
S8R0 ¢ TAXHATA TEYHOKPUCTANHA IPHpoNa € (VIeKCOGJIeXTPHHECTBOTo,Koramg
B 1969 r. Podepr Maftep mpexckasa cuuyecTsysanerTo Ha "OCOUEH BUX Iye-
SOBNERTPINECTBO™ B TEPMOTPONNMTE TOUHM KpMCTany, TOH LOXYEDpTA Hero-
BATA BAXHOCT 8& GHOCTPYKTYPHTC UDHTOXABAUY TeYHOKPUCTAINY cnoficrna,
Kacepra W CepnyHby WORA3AXA XHIOTO3A 38 YHUBEDCAJHATA DOUL HA Iye-
SoeNexTpHUHB eoRT YPY (YHIIMOKMDAHETO HA GuoMeMOpaHuTe, odpbuakiy
BHEMAHEG HA BhIMOKHOTO NPUIOKEHWe HA "OCOCeHWTe IIMEeBOCJeKTDHYHY
cpoffcrsa™ UPONSTHYAIY OT TOUYHOKPUCTAJHATA NDHPONA HA duomemdpanyre,
TNlo-KBCHO G8 BHLBENOH TOPMWHBT "(UleKcoeNeKTpuwecTBO", 3a JA ce DasIg~
UaABA UONAPHIAINATA, MHEYUWPAHA LW OTHBAHE HA TEUHWTE KDPHCTamM, on
TA3Y BLOHAKBANA NPH NeQOPMUDAHETO HE HAKOYW HELEHPOCHMEeTDPHYNY Kpuora-
au, MonexyyimarTa OCHOBA Ha (VIEKCOSNGKTPHYSCTBOTO B TOPMOTDONIHYTE
TEUHY KDHOTEXH © XoOpe MOYYeHA, KAKTO HO OTHOMEHME HA JIMIOJHMA,Taxa
¥ IO OTHOWBHME HA KBAIDYIOIHWA MOXAHMITLM, :
ChnecTHYBANETO HA& WHIYUMDAHA OT XDWBHHATA ITONADPHIAIMS Wan
- IERCOBNORTPHYECKA HONADUBAIMA B duomeMOpanuTe Ge HOCTYMWpAHO or ¥
Eac B 1974 r. JlONAPHMAT XAPAKTED HA OIBHATATE MemMOpaHa DPA3KPYH BB~
MOMHOCTTA NOPOPMANEATA NE WHIYUVDA NOIAPWSAIMA KODY KOTATO IIOCKOTO
CHOTOAHRE HO © HOMADHO, MONeKYNHATe DASINERIAHUS HANDABEHM O HAC
UORASAXA, Yo HIYCKBAHMATA HA NWIONHMA MONGJ Ha (MIOKCOONEXTDHIeCTROTo
Ca MIIBIHONY NODANM HAJIWYHETO HA IMIONON MOMOMT B XMIPODMIHATA TuARa
HA NOBOYOTO OT MEMODEHHUT® JUMEIM, JPyro BAXHO HACIONOHNS, PasKpunamno
HOTOHIMATHOTO JHAYEHNE HA (MIOKCOBNEKIPYYECTBOTO € (Qar™ThT, 4o Ouo-
MOMOPAHHTE MHOTO 460TO 08 NeqopMupany, [IpeMepy O TORY BUL CA MUTO-
XOBXPYANHATO MEMOpPaHY, PH00BOTEe HA DOTHHANHYTO COTMEHTH ¥ NMCKORS X
Tp. CHUOCTBYBAT YyKA3AHNK, Yo NepRpepHATe IPOTeVHY MOTAT XA ChSABAT
KDUBHEN B MeMODAHHTO IID¥ KOHTPAKLMA HA NPOTORHHATA MDEXA. PAsDrumy
BOXHY (YHKIME HE MeMODAHMTE CA CBLDIANN OBC OHSJABAHE HA KDPWBEHY B
OHpPONeNeR eTAN HA NPONeca, HAUDWMED NDY GHNOUYTOSETA, NBEXEHNOTO HA
ENOTKATA, KXOTHUHNTE KOHTAKTH ¥ X,
Haxpas, owe BeNHAX Wje CIPOM BHUMAHYOTO BHPXY Chite OrByBAIRATE
BAXHA BPHSKA MOXNY GHOMOMODANNTS, CHCXOMHWTE NRIVWIHEY MEMODAHM ¥
JHIRNO-BOXHMTE oncroMy (namonaprm gasy). Mexny Tax wva oxonomso me
CAMO B XMMIYECKH CMHCHN (IPHCHCTBYETO HA BONA M JAWIZIHY MONOKYXH B
OHOTeMATAR), HO ¥ CTDPYKTYPHO momodse. Kakro ordesnsaxme B HAYANOTO,
QuyHno-Mosas WM MOXaX HA CwETep ¥ HERONCOH PASKDE BaxBATA DOMA HA
JREIHNHEA Oucxoft pamsamtanan GyHRIMATA HA OTPYKTYPER CKexeT HA Ono-

USMIG Damara, Ho OCBEH T0BA Tolf € ¥ TpATVEHA CIVHNIA HA JaMEApHATA
asa . mepa emmHCTBO B CTDYHTYpaTa ¥ OPTaHW3AIUATS HA TESH CHCTEMY

108 BOgysps p3NON3YBAHETO HA CXOTHY METOLE 33 TAXHOTO HBCJefBaite, lpu-
TAT'arrer o §a NPUELAINTE U METORUTE HA (WSUEATA HA TEUENTE KDHCTAIN

8 M3 yvyapane Ha ORCIOHHYTE JWNWIEY MEMODAHY I GEOMEMGDAEN € IIOTO-
HOCHO y no3BoiABS I3 C6 HAMEDY 6CTECTBEHO OGHACHEHWE HA MEOTOTO
CTDa¥Xy ¥ Ba IpBB IODMIEN HPOTEBOpPEUNBE cBoficTBA HA TESY CIOXHE CHCTEMH.

HAROM HOBOOTKPHATY SBWYECK! CBOMCTBA HA BOJATA ¥
TAXHOTO SHAYEHHE 3A BUIOJOTWYHATE CHUCTEMA

An,AHTOHOB
p.Codud

"BoZaTa € I'BPBOOCHOBA HA
E¥BaTa IPEpPOfa, JIWKA Ha XEMBOTE,
maitka Ha BCYYRO X¥WBO, HET'OBa
cpeza”

A,Cenr JRODIRY

Bonara e engo OT Hall-pasIpoCTpPAHEHWTE BEWECTBA Ha 3EMHOTO
KEBEJACGO, Tg olle 0T Hall-IpeBpHY IeOIOrHYecKH eIOX¥ € WIPaJia BaxHa DONA
Py GOpMEpaEeTO Ha IOBBPXHOCTTA ¥ KIMMaTa HA Hamara IUaHeTa.B Rp-
BYTES OpraHmsMy ce ChIspRaT X0 70 TEIVIOBHN UPONEHTa BOLA, & B HAKON
CJILy 92y CHItpRaEneTo # moxe na mamsmup 90 4. Ba Havalo Ha HAYUHHTE
¥'3 CJIeNBaHAsa BBPXY. CBolicTBara Ha BoOmAaTa TPAGBA NA Ce IpyeMe 1780 r.,
roxTaTo Kasetunym ¥ JaByasye yCTAHOBABAT EKCIEPUMEHTANHO, Y€ BOpara
Ce CTeToy Or BONOPOIL ¥ KuCJODOR, llo-kbcHO B 1805 T, Teli-lbcax w
XynaG oay NORasBaT, 9e BoZaTa ce ofpasyma OT CMeCBaHETO Ha IBa odem
BOILOPOL ¢ eIVl 06eM KECJIOpoX, a B 1842 r, Jymac ompejend, ¥e TeruoB-
HOTO OTHOIEHNEe Ha BOIOPOZA B RECIAOPONA BEB BOZara € 2 : 16, C roBa
O OHUYATEIHO Ce YCTAHOBABA, Y¢ B MOJEKyJATA Ha BOZATa Ce CHNDEAT




2 aromMs BOIODOL ¥ 1 aToM KHCJODOTL.

B Kpasg HA MEHAJIOTO CTOJNETHE Ce € CUNTANO Ye Ca ONpeJeJeHH
IPaRTUYSCKN BCUUKY (U3WYeCRY ¥ XUMIIECKH cBoficTBa Ha BOZATA ¥ ce
3aTBEDAABA CXBaAHeTO, 9e BOjaTa LOBeYe He OF MOTVIA N3 HE IOJHACH
ysHeHany. Ho jasu Topa e Taka 7 OxassBa ce, 9e Ome B Kpad Ha 18 Bex
¢a Ouiy W3BecTHY (ERTW 32 CTPAHEY, HEOCACHEHW ¥ JOCETa Ome OCOSEHOCTE
HA BOIHNTE pasTBopM. Kacae ce 8a IOBHATWA HA MODEIJABATENNTE Olle
oT TOBa BpeMe IpuGOp, HApeUeH "mOpMIiac’, NPeNCTABIIBAN XEDMETHYECK:
34TBOPEHA CTBRJICHA TDHCA C BOZHO-CHVPTOB DAasTBOP HA HENATED, WHICKA
cuawTpa ¥ Kamjop. EmHO PV IBe NEHOHOWES Ipely HACTHIBAHE HA MODCKA
6yps B PasTBOpa C6 I0ABABAT HAf~pasivuEn mO OpMa ¥ DasIOJNOHEHIe
KpuCTadu, OT KOWTO MOXe Jia Ce ChAm 32 XapaKTepa Ha HaXiypamara CTy-
xua. Tosw npusop e Omi usBecTeH 7 Ha Japanedl, Ko#iTOo B €IHO ImeMO Fo
KOHTp-aIMupaJa oT aHTauickara fnora nipoll wsKasBa NPEIIONOXECHUE ,qe
"paMeHEHWATA B PABTBOPA Ce NBIRAT Ha W3MEHEHWATA HA TeMuepatypara,
IpOTWYANY ¢ [O-TOJNAM2 WV IIO-MalKa CKopocT”,

Ilpes 20~Te TOXWHY HA HAIWMA BEEK 3QU04UBa CBOATA IIWOHEDCK2 H3-
CIIELOBATENICKS TefHOCT TONeMWST PYCKN ¥ CHBETCKN yueH Yumesnchult, Xofino
B TeUEH¥e Ha MHOT'O TOINVHY W3CAEIBa CHCTEMATVYHO BJIUSHUETO HA CIbHYe~
BaTa SKTYBHOCT BEPXY DasBHTUETO Ha eNEEEMUN OT 3apasHu GONeCTy Io ,
BemATa ¥ BEPXY IOBEIEHUETO Ho XWBHTE OpraHWaMy, UYuxeBCKul yeTaHOBARA ‘
HJIU9¥eTo Ha 11 rommmex (CABHUEB) LVKBA B DPEIVHR CHOIOTMYHYE ¥ -
EKOJIOLVYHY IpoUecHy Ha 3emdATa.

UpuCAysHTeNHO B HAUANOTO HA S50~Te TOAVHY W3BECTHUAT WTANBIHCKY
yueH [lEKapny samoyBa cepus eKCIEPUMEHTH [0 W3CJHeNBAHe RANAHEETO HA
caBHYeBaTa AKTYBHOCT BBPXY IpOIeca Ha CEUEMEHTalYs BHB BOJHYW CYCUEH~
cu¥, Toif veramoBaABa ¥ TYKR 1l IORWIHA IEPHOIVYHOCT, IWIXKANA CE HA
USMEHEHVH B CTDPYKTyparTa He BOZaTa oL JelicTBUe Ha CMyNEHEATA B BEMHOTO
SICRTPOMATHYTHO 0N, CBEPSEHA OT CBOA CTpaHa C aKTWBHOCTTA BA
CaprnerTo, Oxasa ce, We B OCHOBATA Ha PeaxknudTa HA RUBUTE OpraHmsMy
cpelly GIBHUeBATa AKTYBHOCT JeXMU U3MEHEHWeTO Ha CTPYKTypaTra Ha BO-
Iara mon meicTBUHETO HA HWCKO-uecTOTHW (¢ uecrora owkoxo 0,011Hz o
NO-MANKA) SJEKTHDOMATHUTHY IIOJNETA.,

Havanoro ma 50-Pe IONWHY CTAHA ¥ EAUYAJNO Ha CHCTEMHY H3CACT-
BaEPg (MPOIIRABAWY ¥ O Hauy AHE) BBPXY CTPyRTypara u cBoldicrsara
Ha BOTATa, B PE3yATAT HA KOWTO OAXA OTKDPYTH Olle HOBW, HEWSBECTHH
o rorasa (axTw,

B 1958 1, cmBercruaT dwoxmupx [HON OTKpPW, Ye BLB BOXHE DPA3TBO-

py maxon gepuenty (CeITHIHE ChelFHenyS) IDOMEHAT UyBCTRHTENHO CBOATA
AETHEHOCT, EATO TE3J USMEHOHRS NPOTWUAT CWEXPOHHO HpY IDPOREHTAHETO
§a GKCTIEDHMEHTY HA DASIUTHE MecTa, Tipes 1960 r, DARWCTAHCKWTE YICHH
Kypaun ¥ AcaHyJa YCTaHOBEXA, He TEMIEPATYPHATS BaBUCHMOCT HA BUCKO-
syTeTa ¥ TOBBDXHOCTHOTO HAUDEEGHNE Ha CBERO-ROHJIGHSWDAHA BOJA NPOABA-
Bar ACHO MSPASEE OCIEIWDAN XADAKTED (mAROIEO Tpanycs) ExcmepuMeHTHTE
moXasaxa, Ue CBeRO-KOHZSH3YDAHATA BON2 UMA LOBNUEHA ILIBIHOCT, KOATC
p Teuepye HA HAKONEO 9aca HAMAJABA IO HOpMAIHATA CH crolirocr, B
ADYTE eXCIeDHMEHTH Celle yCTAHOBEHO, [€ BOLA, DOJNyIeHA OT Pa3TOoNnfBa~
HeTO HA J6J, WMa LIO-T'OJeMd JWeJeKTPHYHA IDOHWIACMOCT ¥ BACKOSHTET,
OTROIROTO BOJA, IPECTOATa NBITO BpeMe B TEWHO CHCTOSHWE.

Tipn ESCACKBAHE CIEKTEPA Eo NOIVGIAHE HA BECOROTECTOTHR
@MICKTPOMATHYTHY BLJIHY OT METDOBUA Iwanasou(aIpeH MATHUTEH DE3OHAHC)
BEB BOji2 ¢ WSMEHSUA Ce Temmeparypa deme KOHOTATHpAHO, 9€ CHERTIPBT
06 WoMeHs GaBHO CIeN NOCTNIAHeTO Ha HOBA TEMICPATyDa.

B 1974 T. OVmENEIT TeS¥ PeloBe BAeHO CHC CBOY CHYPYIHUIM
yeTanoBW, Y PH{PAUEPBEHUAT CHEKILP HA IOTIBIANG ¥ BUCKO3WTET HA
CBEEO-DA3TONEHA BOJA Ce U3MEHAT CJeT prafeitcTBUe Ha WHEDTHH CHAW
(mpe meHTpOdyrUpaHe).

[ipr JBWEEHVe Ha BOTNA B NOCTORHHO MATHNTHO LOKE C FETEHSZTET

oxoxo 1000 e caoficTBaTa Ha BOJATA CE WSMEHAT JeKO KaTo nochepekor~
 BgeTo Ce 3alasBa Yacose, Te MOKPY [O-TDYJHO TBEDIY IOBBPXHOCTH,

yoroliuwBocTTA HA KONOUTHUTE DasTBOPH HamaJsiBa, mMa IOBHIEHA CHOIO~
TyuHA akryBHOCT, Tesw {axTy namoxa TIACHK 38 paspadoTBaHEe HA
yorpoltcTsa 38 MATHETHa 06padoTKa HA BOJATA. IIspBOTO TaKOBa YCTPORCTBO
deme MaTEHTOBAEO OT GeJrmitcKEA yUeH Bepuafiper mpes 1945 T. Camo B
CCCP ca paspadoTenn 32 Tuma TakyBa yorpoficTsa, @ TORWIHO CEHBETOKATA
MPOMWILIEROCT IPOWBBERTA NECETRN XIANY EK3EMLLADP. OT 7ax, IOHACTOANEM
MATHRTHO odpaébwenara BOZiA e WBIOJNSYBa B peluna TeXHOIOTHH (3a ycxo-
paBane Ha {IOTAIWOHHNTE mporecy, 3a OpevuCTBAHE HE IPOMIIUIEHY BOZE)

B CTpOWTENCTBOTO (34 IOBRUABAHE AKOCTTA Ha GeroHa), B XWMMUYECRATa
npoMymIeRocT (8a yCROpABAHE HA XWMUIECKHTE mpomecy), B XpaEUTeNHATA
IOMMILIEHOCT (32 YCKOpABAaHe CTapeeHeTo Ha BEHA), B GEJCKOTO CTONAH-
'¢TBO 34 TpeT¥paHe Ha IOCEBEH MATepEAN 34 IONUBAHE Ha CEJCRO-CTONAH-
CRY KyATYDY 34 TOBMmABAHE HA NOOWBETE ¥ 1Ip. B CCCP ce mpOBeEmAT
Beve 4 Beechn3Hy CHBemaHEs m0o "IPUIOREHUe B HaDOMHOTO CTONAHCTBO

Ha BOZA 06padoTeHa ¢ EJCKTPO-MATHUTHY MONETa M IpyTH (uBEIECKY METO-

Zu", a xwM JsDRABHWS KOMUTeT 3a Hayka ¥ TEXHNKA e CB3JeJieH CHelpaleH
- BAYYEH C'HBET IO TOSH IposaeM.




AsTophT Ha HAcTOAmMATA CTATHA CHBMECTHO ¢ J.NcReceimepa mg
PaspadoTeH OT TAX ONTWYSCKN METOX YCTAHOBWXA,Ye BI'RIBT HA OMOKDHe
HA BOJHE EAUKW, JeRall BEDXY IORJIONKA, HAMAJNSABA C WSMEHEHFETO mM,
RATO @FHOBDEMEHHO ¢ TOBA USBEpIBA CaBHY ocuwiammy (C mepwox or 15 go
40 wvm, ). '

Kow fusuvecKy (axTOp¥ CBLD32HY CHC CTPYKTYpaTa ¥ B3amMomefcr-
BEETO Ha BONHWTE MOJNERYMIE OCYCJAABAT TEe3¥ TBEPIE CTDaHHY CBOACTBA Ha
BOTATA, C BAEHO SHAUEHWe 34 (yHROWOHDAHETO HA EUBNTE ODTAHWSME 7

CEIuIacEO ChHBDEMEHHYTE (WSHYECKN IPeICTaBY BOIHATA MOJNSKYyIA
¥MA CTDYRTYDA, IIOKA3AHA CXEMATWYSCKE HA $wr.l. AXO KWCIODOTHUAT amom

Ce IOCTABY B IEHTHD2 Ha 6IVH TETPAeNEP, TO BOXODONHUTE aTOMY €4
PABIONOREHY UPUCIUBYTENHO B KBA OT BHDXOBETE HA PETPASHEDA, & KEM
JpyraTe B2 BBDXa ¢a& HACOYEHW OpCMTHTE Ha IBaTa Hali~BHHIHYE eJeKTDOHA
HA RWCJIODOJHWA aTOM, KOMTO IMAT HECHBOEHW CINHOBE (CIVEOBETe UM HE
¢a ¢ OPOTWBONOJOXHY IOCOKY), BCEKE OT Te3y HECHBOEKYN eJEKTDOHH,
MOXe Ja o0pasyBa C BOROPOLEH arom Tl Hapewemara "BOZOpOmHA Bphaka",
BoxopomaaTa BpHSKA € MO~CNA0a OT XWMIYECKATS BDPH3KA MEXLY ATOMUATE .
¥ ¥MA eHEDIWA HAKOIKO KRaa/mox, CeriacHo kBaHTOBATA MEXAHUKA
CHIHOCTTA ¥ ce CBexIA HPWCIWBUTENHO JO CAESNHOTO: KOTATO aToM ¢
HEeCHBOCH ENEKTPOH Ceé NOGAMEW JO BOIOPONEH ATOM TO3W eJEeKTDOH 3a1Iousa
Ia O0UKaNA eNHOBPEMEHHO OKOJO IBATA ATOMA, KATO CH3TABa BPB3KA
MeXLy THAX. BeaencTBEE NPOCTPAHCTBEHOTO PA3NONOKCHE HA BOLODOTHETE
QTOME ¥ HECHBOEHNTE CJCKTDOHN HA KUCJODOXHEA aTOM BGARS BONHA MOJE-
Xyla Moxe Ja 00pasyBa BOZKOPOIHYW BPESKY ¢ 4 IDYTY BOTGHE MOIEKYIM,
PasnoNoxery IPUGIMSETENHO IO BEPXOBETE HA TETpacIbpa (gwr.2).
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Or 0BOA CTDAHA BOAKA OT T63Y 4 MOISEYIN MOX® L2 IDYCHEIVEY C IOMOTA
pa BOIHE BPBSKY 2 HOBY BOIHE MOJCKYIR ¥ T.H..

wr.2. O KYUCJODOTEH aToM ;
° BOJIOPONEH aToM

O----e BOTOPOTHA BPB3KA;

Taxa ce o0pasyBa eXEH I'DORNMIM KIAcTep OT BONHH MOJIEKYX¥ CBELP3aHY
OMEXLy C¥ C BOKOPONEY BPH3KE, KaacTepyTe EUBEAT TBEDIE KPaTHO BpeMe
- OT mopamBka Ha 107 - 1011 cex., caen xoerTo ce pasmazaT XaTo
CHLCTABSMETE T¥ MOLEKYI: o6pasypar Ea KPyT¥ MecTa HOBW EXACTEPH ¥ T.H,
AXO vMaxme BB3MOKHOCT J3 fororpajupame TOSY MpONEC HA (uaMoBa JICETA
¥ 5a T'O BH3TPOUSBENEM C HAMAIEHa CKROpOCT, W€ HalanIaBaMe nenpsmcua'ro
BESHYKBAMY ¥ YHUNOEABAIW Ce BJI¥ KARTO T'¥ HApEIAT Jpanr ¥ Ber "Tpel-

" Ramy KIACTEDH", BA0CEKONEHY C XAOTWIHO JBHECW CO 'HECBBD3BEN BONHY

MosIeXya¥, BojiaTa CIEOBATENHO CHUECTBYBa B ABE CHCTOSHER Wi Pasy ~
HecBEp3aHA, CHCTOANR Ce OT CBOCOTHE MONEXyJd ¥ CBEp34Ha, c'scwa.sogaa
'O MONEKyI# CBBP3AHE B KIACTEDH. Peaxnuara Ha IpeBpsUaHe Ha CBOCONHA

Te B CBHDSAHA BOJA ¥ OGPATHO MOEe Ta CG ¥3pasy IO CS[HEA BAE

cBOGOTHA BOXA — CRED3aEA BOTA.




XapaKTepHO €, e IDN YCJOBUATA, IPH KONTO BOZATA CHIECTBYBA B Ip
JaTe ¥ B RUBUTE ODPramHWsMA, TASY Deaxnyd NOYTH HEKOTa He IOoCTHra, igo-
paBHOBECVE ~ KOHIIGHTDAUUATE HA CBOCOIHATE U CBEP3EHW B KAACTEDY
MOJEKYJAY GaBHO Ce U3MeHAT (B TeYeHWe Ha NECETKY MUHYTH U yacope)
Morar Ja OCUWINDAT OKOJO HAKAKBY QUECHDAHW CTOIHOCTH, ONpeledmy o
yerofuuByTe CHCTOSHUS HA BojJiaTa. TaxyBa CaBHY OCHWIAIUY B KOHIEH
HYUTe KA KOMIOHEHTHTE B 6NHA CHCTeMa Ce HADWYAT BDPEMEHHU mcmamgg;
CTDYKTYPH. ]3 clydas ¢ BoflaTa XapaKTepsT HA OCOUNAIMETE 3aBNCH OT
MHOTO CTDPaHWuHE (PakTopy ! CHOLDEALY Ce BBB BOJATa I'a30Be;, DA3TBODEMZ
¥ HepasTBOPUMYI ChHeIVHEHUS, NBUXCHWE HA BOJATA, TEPMUYECKO TDETWDaHe
.Br3melficTBYe HA MOCTORHHO MATHETHO IOJNE BAWAHYWE HA HAECKO ¥ BHCOKO '
YeCTOTHO SJEKTDOMATHETHO IOJNe W Fp. ETO 3am0 BCAKO WSMSHEHWEe HA
HAKOZ oT Tesm farkTOopy ce "samucBa" Wi SalaMeTsBa B CTDYKTYPATA HA
BOZATa T.€, B GCHOTHOUEHWETO MERLY KOHUEHTDAIMZTe HA CBOCONHATA ¥
CBEp3aHa BOZA.

KaxB0O e 3HAYCHNETO HA CHLOTHOWEHVETO MERIY KOHIISHTDAIZUTE HA .
CBOCOJHATa ¥ CBELp3aHATA BOJA 32 (YHKRIWOHWDPAHETO Ha CUOIOTHUHYTE
cycremMy T BEB BOXATA, KOATO € CHCTABKA HA KJIETKYWTE, MERIyRISTHYHATS

TEUYHOCT, KPHBTa, JuMpaTa ¥ JPYTYW TEYHOCTH, OCHUECTBABANY TDAHCIODTHE
QyHKUVY B RUBUTE ODPIraHW3MY, UM DASTBODEHN HOJORMTONHY ¥ OTDYNATEJHE
foHY Ha DPasiIH¥ EJCKTPOJUTH, & ChHUO Taka MAKDOMOJEKYJY HA OpTAHWYHA
CheIUHEHUS, TIABHO OeJTHIN ¥ HYKJIEWHOBY KWCEJUHYW. [WIaHTCKHTE MOe-
Kyav Ha CeJTHUYHETE CLeIVHEHWS, HanpuMeD Ha eivHE (epMEHT, UpeICTaBIf-
(BaT HAMOTSHY Ha KWICO efHa W HAKONKO HUIKY, CHCTABEHH OT 20 HA ‘6poft
DABJNYHO TOXPeZeHN ISPBYYAY SBEHA - aMEHO-KucesuHw, 10 BEHUHATE

NOBBLPXHOCT HA GelTHYHATA MOJEKYJs CA DASIOJORGHY Tal~HApeUeHWTe AKTHB-

HY LeHTpoBe, TOBA €A OGCUKHOBEHO 3apEIOHW ATOME WIM aTOMHY TDynH, (X~
TOIAPEHre Ha KOWTO MONEKYJuTe Ha (EpPMEeHETWTEe BEPUAT HAKAKBA dnox;mfma
padora. Te moraT Ia yckopssar (karemysypaT) Wi¥ 1A 3adasar (UEXECH-
paT) pasivvEE CHOXWMWYHY Deaxuyy,lka IPeHACAT eJeKTDPOHW WM IPOTOHR
HeoOXOoIuMY 38 JPYIW Peaxium Wi Ia "IpepAsBaT" KarTo ¢ HOX HAKOH uo:
JEeRyJM, AKTUBHUTE LEHTPOBE Ca HEWo KATO MEeXaEWYeCKHUTe DBHe Ha podo-
THTe. B3auMoneffcTBEETO HA BOIATA C NOBEPXHOCTTA HA GeNTHUHATA MO-
JIEKYJIA SaBHCY OT €CTeCTBOTO HY IOBBDXHOCTTA, BOIHATE MOJEKyla B
SJEKTPYIECKO OTHOMEHWEe IPeCTABAABA NHUIION, B KO#TO OTpUIATENHUAT
BapAn & Ha MACTOTO KBJETO € CBCPeHOTOUSH B CHCEICTBO ¢ KWCIOPONHES
aroM, a IOJNORMTENHNAT © WBTETVIeH KEM MACTOTO Ha BOLOPOIHUTE aTOMY,
llopamy Tasy mpyYUHa BOTHATE. MOJNEKYNW Ce HATDYHBAT OKOJO IPOTYBONO-
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JIOXHPA CH O 38DAL xpait xaro 00pasypaT OCPHUANKE K5M HETO BEEKH
fion THi HApeYeHWd XHADATEH cnoft, ToBa WBMEHA NONBURKHOCTTA ¥ IPOHU-
naeMocTTa Ha HOHWTE Upe3 KIeTHTHATE MEMOpaHH., BOTHETE MOISEYIH B
HemocpeicTBeHa 0JW30CT ¢ C JeITRUHETE MAKDOMOJORYMY ca HOApeNeHy
[0 pasanvueE HaWH. OKOJIO J2leH AKTWBEH LEHTHD BOIATa ofpasysa IIBTHO
noxpenen cxof OT MONEKyAW eNHA Ca CBEPRaHY eNeKTPUIECKH, APYTE o0pasy-
BaT BOJODONHYU BDE3KY, XUNPATHAMT clof OKOJO OenThyHATS MOJACKYIA,
CIENOBATENHO B OTIEYHE OT TO3U OROIO ftosa, e paspefieH KaTo ¢BOe0S-
pasHO KOLWDA DASHOPOZHUA XapaxTep Ha HOBLPXHOCTTE i, XugpaTHEAT CIOH
OKONO BapefleHuTe IEHTDOBE WM CIyEd 33 CBOGOODA3ZEH SJIEKTDHUCCKH
gKpaH HA NOCIENHETE, KATO HAMAJAEA THXHOTO eNEKTPUUHO moxe ¥ gelicraye.
B JPYT¥ YYACTHUE BOTHEAT cnoft MoFe JA CAyRU 3a HDPEHOCHTEN HA IIO-
TONAMO DA3CTOSHEYE HA BIWSHEETO HA Te3¥ yUaCTHIV BEPOY IPYTY MONEKYIY.
Boe emHO, Y& HA TO3W B¥B pogorT - MAKDOMOZEKYIATE {epMerT2) ca mOCTa-
BeHy NO-ABITE MEeXaHWIECKH DBIC.
CBoGONHEATS ¥ CBBD3aHATA BOJA NO pasiyveH HaH MOZUQHIVDaT
mOBBPXHOCTTA Ha HOHWTE ¥ HA MAKDOMOJEKYNNTE, BATOBA ¥ M3MEHCHWETO
B CHOTHOMEHZETO MOXILY IBaTa BUIA BOAA e BIUAe BEPXY XUUDATHUA CIOR
¥ OT TaM BEPXy (YHEUWETE, KOWTO WSIBIHABAT B RYBYTe OpranwsMy RoOHETE
B GHONOTWUHATE MAKDOMOJIGKRYJE, 1[0 TO3W HAWWH MOEE J2 ce OGACHE BIAA-
HEETO Ba CXA0¥ HECKO-JECTOTHY eNEKTDO-MATHUTHY HOJIeTa BEPXY O¥ONOTHY~
HE cucTeMu. PAasIMuHuTe GABHO-IEPUONUYHE IPOLECY, ROMTO TpoTHIST
HA Hall-pasJuyso HUBO B XUBHTE ODPaEWsMy § RONTO onpezenar Thi Hape-
weRyTe CHOJOTWUSCKY DUTMY CHIO MOrAT Ja UMAT BPBSEA C GaBHO IepHo-
IEYHO ¥SMEHeHZe B CTPYRTypara Ha BOJATa.
HapycysaHaTa OT HAC EapT¥HA, KOATO PIDCTPYPA POJIATA Ha BOXATA
B GHOJOTUUHATE CUCTEMY € CaMo IpHOIuBnTeJHA ¥ RrayecTBeHa, TA IperCcTaB-
JfBa ¢aMo MLPBETE CTPAHWIW Ha €IHA HelpoYeTeHa RHMIa, IIPETCTOAT OUe
MHOTO JCHJIWS Ha yUeHW Quauvmy, X¥MHIY ¥ Guono3W, 3a Ja Obmar DAsIUCTE~
B ¥ OCTaHANyTe CTDAHWIY. CyTypHO IMpOUYNTAHETO HA KHEraTa 3a EyBaTA
BONS Ile Pelly eHY 3aralKs ¥ e OTKpUe MHOTO HOBH « He HampasHo agngit-
crpsT yuen JixoH Bepmaj, OIUH OT IEPBHTE YYEHH, cH3JAJN MONeH 38
CTDYKTypaTa Ha BOFATA IHmE: "MeHHO BojaTa, Tasy Hali-IpeBHa OT
BOYUEY CTUXUE, BEUHO € IIOCTABAIA B 3aTDyNHEHUE JuspmaTe ¥ XumpmzTe” .

—



OTHOBO TAHCITEPMULST 7
A Hyroaos .
p.Codins

Enue mpodieM, KOKTO 3aHUMaBa XODaTa OT XEIAKOICTHEA @ KA 6
BESHUKHAJL KMBOTHT Ra 3eMATa. B IOCJENHO Bpeme TOff OTHOBO YeCTO IIpYBIY~
U8 BHUMEHUETO KEM Ce6e C¥ BB BDPHSKA ¢ OTKDUBAHETO HA OCTATEIN OF
MUKPOOPTany3My B JefoBeTe Ha TDERJAHINA, UWATO BH3PACT C€ OIEHARa
Ha 3,6-3,8 WIpI TONVHEY & HB.GJIIO.I[&B&HBEV‘O Ha Del OpraHFYeCKY CHelVHeHms,
CHllecTRyBANN B yCJIOBEATA HA KOCMAYECKOTO IPOGTPAHCTBO. IpW TOBa He-
PAMKO yUCHNTE BUEIAT PANVOHAJHO 3TPHO B TeOpwATa Ha CBaHTe ADemuye
8a namcnepmuaTa, llopamy Topa me c¥ nosBOMYM Ia HapABEM TYK HIKOW

DasTuexrNanyi Ha 3aDOIWIN Ce B IOCJENHO BpeMe muey Ha 0azarTa Ha Ho-
BuTe HY IOSHaH¥A 3a Bceaewmara,

Hexa mpemocraByM Ha eIWH MUJMADH MaiMyHy BB3MORHOCTTA I8 TEHITy-
BaT IO KIaBHINTE HA CHUO TOJKOBA HA Opoft mmmemy mawvey, He e WsRipo-
YEHO fla OTKDUEM B OTHEYATBAHOTO OT THX ¥ Heljo pasyMHO, HO YACTTa Ha
CMUCJIEHNTE IACARN § WBPEeUeHUs We GBIe MBRININTENHO MaJka., Ho, axo

npenocTaByM Ha MAiMyHWTe IOCTATBYHO BpEME, Te OWXA HAINCALN ¥ MEOTO
CMECJIEHY Nacaxy,

Opmo TaKa MAIRO BEPOATHO € U CHOHTAHHOTO OGDasyBAHE HA BAXHITE
8a XUBOTA MOVIEKYJIH OT HEOPPaHWYHA Marepws. TpaluINOHHWTE TEODHH 34
BBBHUKBEHETO Ha MWBOTA HA 3eMATA ce Gasypar Ha JONYCKAHETO, U6 MHOTO
TONLAMO KOMIYECTEO OT HEODPTAHNYHM MOJXEKYIN 6 B CHOTOSHVE 4 IOBENS hi(o)

O0paBSyBaHeTO Ha OPraHMYHY MOJEKyAW, aKO UM ce IPETOCTABN NOCTATSYHO
Bpeme,

Teopuara, Caswpauma ce Ha "mpacymara" Tsepmu, Ue Ome B IIPaNCTO-
PYUSCKY BPEMEHA Ha 3emATa Ca CHIECTBYBAIM TeYHa BOZA W I'a3006pasHa
armocgepa. Armocfepara ce ChHCTOLIA OT a30T, KWCJIOpOL, BOILOPOL H
HAKOY HECJIONHY CHEIIVHEHMA Ha TeBN GJIEMeHTN HIOMEXILY ¥M ¥ C BBIVICDOL.
LnepruaTa Ha CIBHYERATA CBEMIVHA € HalpaBmIa BHBMOKHO CHHTEBYPAHETO
He. MHOT'OYNMCJIEHY HECJIOXHY ODPIraHWYHY CHeNUHEHNd, KOMTO Ce PasTBODHIY
BBB BOJATa ¥ C€ IPeBRPHANM B DAIKA TomIa "cyma'.

Tesm xwMuKasy Dearwpasy ITOMERLY CH IO CJOXEH HAYWH, 84 Ja
ofpasyBar Hakpas CaMOPENPOMYIUDAlE ce CUCTEeMA — OpyMpTYBHA (fopMa Ha
RUBOT. HMBOTHT, KakTO IO IIOSHABAME JHEC, CE DA3BUBA IO IBTH HA 6BO—~

t
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o Te3n IPYMWTHBHY QOPME.
%EmaB:B propaTa IONOBYHA HA ¥X Bex e OpenuoXeHa OT UBEJICKEA (UMK

SHEKBAHe HA X¥BOTA Ha SeMAra:
G Te ApeHpyc Ipyra Teopus 3a Bb i
%Timw ga ReMATa HE © BHIHUKHAIL HA RemaTa; TO# e "IPEHECEH  HO-
or Kocmoca.
< e3 MUKDOOPTEHUBMY
xoRe qgsau-re Apeguyc HapWYa TEOPEATA CH nancHepMud, Hoaacmo?nimmx
e fCH
goBeueTO yueHd, Thil KaTo HE y
Wiyeara My HE ce BbH3IpEeMA OT ol
&i’sueunﬁnopn ca JOCTYTHANE SemaTa HeBacerHard oT 73/BUBAHEeTO B K
By yecKoTO HPOCTPAHCTBO. i
Ennipmsmoxen OTTOBOD Ha .TO3Y BRIPOC 32 "cnrypenﬂwﬁcgggzx
IrpenyaraT HOCHTEAAT Ha goGenopa Harpajs JpEeHCHC Kim ] eymT P .
TIBHCTIEPMUS ¥ A TYCJIVE
T'e HapyuaT CBOATA UeS HAUDABIABAHA ; 2
tt'fapnnpnw B pazaBanero or Kapa Caram CHYCAHEE "anpycw. Wneara "
QepceM Hopa, TA Ce CIOMEHARa gerwio ome mpes 1954 T, XanuaH,
T0pY,
Qe Hero ¥ OT IPyTH 8B " )
TloBeUeTO CHBDEMEHHY SCTPOHOME BIKIAT B OTKPYBAHETO Bnigeaxemﬂa
POBOTO yaIHUBAHE MexXO" OT IEIaHTCRES aKT HA HAYAJOTO H2 pas
Ta :
Bceae}{anp:aa 1953 r. Cremuy Moiep mpoBexta WHTEDPECEH excnepini:z;
. ERT
ITOBTOPEH NO-KBCHO B MHOTO JadopaTopum. Tg nﬁonygxg eg 3a1;n ot
DaspALs ma CHy, M3 2
mpes rasosa cfec 4 =
CucTeMa, CHELpEANA H BOIR. Brauoxro e artMocepara Ha Hpazeig;m e
PMAIA c;nmx YUMEUECKY cheTaB, Clen efHA CemMuIa paepggz cmxomo
BB Bogjara ca HAMeDeHN DeJ HEeCJIOXHH OpTaHNYHE CHEIHH nc;mmwnpowemra.
¥ B0 AMUHOKWCEJNVHY: TVNIFH ¥ AJaHiH, CLCTABHA HACT Ha g
) m { 3
TIporevHrTe 386JHO ¢ HyRICORNCENUHUTE ¥ IDONIM3axXapERuTe CA BEXHY

TDyNy 38 MaKpOMONEKyIWTe. l .
PesyxraTyre OT TO3M ¥ HONOCHW eXCIEPEMERTH KATO U8 I -

ora, Mome ¥ T WME-
Iapvar TpamUIy g 30 DESHUEBAHE HA8 XEB
il OHHATA TEeop S s
rypaT OpONecHTe B HAUAJOTO HA BHSHUKBAHE HA npm!m:;m Bacpopwm e
RYBOT. DELIpeR¥ TOBA OT TAX HE CJelsa, ug XUBOTSH T e
HaJ Ha Demdra: HAINKWIHO BESMOKHO € ZpyTé mraneram -
mpexnara NOKOCHY BI¥ TODH no—i:odpn yOXOBHA 84 BHSHEKBAH EABOT
" ra®,
cnopexn TeoppsaTa HA “Hpacyna | -
3 Topa, K0GTO HY CMyuasa €, BEPOATHOCTTA S8 ;meam . BAKHI~
Te B8 EWBOTAS MOXEKyNZ B "oymaTa" 3acera He MO¥eM B8 00XBaH Ol
€HO. | o
e Tlo PaBIUuHY CHOCPAKEHAT EaTO BHSMOXHE MeCTe 34 m:nmam. .
EWBOT BEB BceXemama MoraT g2 OBIAT PASTACKEAHN CAMO ILIAN erre. CBEECT-

———ESEEE
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BEHA € OlLIEHEATa KOJKO IiaHeTV B [ajJakTykara Morar o OnIar KaHI7maTy
33 NONOCHY MecTa He BH3HFKBAHE Ha MWBOT, : '
Tlpy pasTaexNAHETO Ha TOBY BBIPOC KATO OCHOBHY CE IpHEMAT
caemuuTe QaxrTopy: (u3WYeCKUTe XapaKTEPHCTUKY Ha 3BE3JaTa, OKOJO
KOSTO YMA EBEHTYAJHO IJAHEeTH; JaJ¥ T4 He ¢ IBO{HA 3Be3JA; Iany 3Bes-
TaTa TPYTeXaBA IVIAHETV ¥ JAJU Te3Y IUIAHeTd ¥MAT HONXOLANY DA3MEpH ¥
Ca Ha IOIXOJAWO PAa3CTOAHNE OT 3BE3jara.
Odmo TaraxTukaTa TPUTEEABE OKOJO 1011 3Be3ny, Camo eiHa uaer ?
OT TAX VMAT CHOTBETHE (QU3UYECKU XADaKTEPHCTUKE ¥ CaMO IpY YacT or
S TAX HE ce Kacae 34 JBoilHa 3Be3fa. ElHa I'Pyda OIeHKA HY HaBa eIHa or
CTO 3Be3NY ~ T.e, 00mo 10% 3BE3AY ca BHIMOXHY KAHIUAATY 33 IPEeOCTa-
BAHE Ha OONXONAUY 3a PAsBUTHE Ha RUWBOT YCNOBEA. TPYIHO € Ja ce Ipe- 1
IeHY KaKBa 9acT OT Te3YW BBesNy ¥YMAT IJaHeTa ¢ IONXONAYN PAaSMEDY ¥
pascrogEwe OT 3BE3jaTa. LIHa DpelualinBs OLSHKA I8Ba eIga OT ¢To, § |
BCce Nax OyxMe WMaJy eIVH MWINOH IMaHeTy B I'allaKTWKaTa ¢ PAIRa opra- i
HPgHa "cyma" Ha HOBLDXHOCTTA, B KROATO 0¥ MOIBI Ia CE DA3BUe XYBOT,
Ia pasrmiename W CHOIHEWA BHIPOC:aXKo 3eMATa OF 3alouHANA CBOATA
WCTODPYA OTHOBO Taka, 4e BCUYKN CHONTHA JA ¢e IOBTOPAT TOYHO, OF Ju
BE3HUKHANX 38 BTOPY I'BT RWBOT Ha Hed T My KAs3aHO IO JIDYT HAUWH : axo
CHUIECTBYRA HARDBIES ILIAHETA, WIEHTWYHA CRC 3eMATa, KOIKO TOJNAMA €
BEDOATHOCTTA Ng BHIHUKHE TaM RYBOT 7
 Tyk XaTo Ye J¥ HU C6 WCKa Ja BApBaMe, 46 TOBA CHOYTHE e MHOTO
BEPOATHO, 3amMoTO TO BEYE € CTaHaJO @NUH OBT Ha 3eMATa, Toma odaue, e

TIOTPENHO BaRJNYCHUE, :

Tlpy BBROpOCa 32 BEHBHUKBAHETO HA RWBOTA TPAGBA T4 OTYETEM ole
eIVH (aKTOp: HE 0¥ TPACBANO HENPEMEHO Na WCKame HOABRa HA aGCOJNTHO
CHIUA XKUBOT, BefAKa pasymHa (OpME Ha KWBOT, HONOCHA II0 HAKARDB HAUVH
HA TOBHATUR HW JHeC, OUXME MOTVIM Ja IIpYEMeM 34 yclex.,

BBIpery BCYYURE HEONDEIENEHOCTY IpY KOINYeCTBEHOTO ONpENelde
Ha BEPOATHOCTTA, MOEE Ia C¢ IIOCTaBY YCIOBUETO XEYBOTET, aXO & BHIHUKHAN
HaEBIE, Ja Ce PasBUBa CBHC CHUATA CKOpOCT, KakTo Ha 3emara. Topa
o3HavaBa 4 mwawapia TOZVHY OT ITogBama Ha “cymara" mo logBaTa Ha
“goBeKa.

Cera moxeM Ja CH IIOCTaBUM BHIPOCA: KOr'a € MOI'EBL Ha BB3HUEHE
X7BOTHET 7 B& TOBA CHUECTBYBAT IBE BAXHW YCJOBUA : HEOOXOZWMA €
NOJXORANA ILIAHETA U ONPeMeleHN EJEMEHTH HA WI¥ GJM30 NO IOBEDXHOCTTA
ft. Hexoy ODEHKW BOZAT KO W3BOMA, Ue TOBA OF MOTJIO Ja GBhAe MBIEJIHEHO
1-2 Mpnwapla TONWHW CJell T'ONEMus B3puB, HO ToraBa BHBHUKBA BHIPOCHT

. yCXOBUSA Ja MOCTUTHAT IO~-BYECOKO CTHIANO Ha DasBUTHE, JIomOCEY XWBH

. wecka opefia. JopE Korero KOHIGHTpAIWATE HA coN¥ ¥ OPTAHNYHY CHENu-
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g2 ROAKO TOJYEY & HOHACTOAIEM Beenenata ? TopHaTa T'paHFa Ha NOKOCHY
OLEHEY KOCTUTS O 20 MJPX.TORWHE, & NOMHATA - IO 7 MIpHL.TOAvHY, Heka
mpEeMeM karo CpelHa croftgocT 10 MIpH.TOLVHY, AKO 32 DA3BETHETO HA
aHeTaTa ¥ XMMEUSCKETS GJEMEHTY ca Ownay HeoOxomumy 1 MIDN,TOHWEY,
ocrapar ome 9 wipm. Tosa Bpeme € ZBa IBTH DO-IPOTBIAYTENHO OT
PLAPACTTE Ha BemaTa, To O¥ O®mio HOCTATHYHO Ia CE pasBe KUBOT HA
Heqd JBa OBTH ETUH CISXL JPyT.

Hera MOGTY/IWpaMe, Ye IPEX¥ OKOJO 4 MIDZ.TONVHE Ha OTTAJEYEHA
[iaHeTa O¢ € DASBIM PasyMeH RUBOT; U6 TO3W PasyM ¢ TO3BHABAJ HAYRATA
§ MHOTO TeXHOJNOTEY ¥ € Oml Ha NO-BHCORO HWBO OT Hauus., PasymHuTE
cHISCTBA HA TA3W IJAHETA 6uxa OTKDWIN, 9Ue CHUSCTEYBAT MHOTO IUIAHETH
¢ cucTems B TalakTyKara ¢ HOIXOLANM 3a XMBOT IWISHETH, KOUTO WMAT-
TBLpIA HOBBDPXHOCT ¥ MODETa, HORXOLNA arvocdepa, OCABIBAHY OT 3BE3TA
¢ HeoGXONIMUTE XapaKTeDuCTVKE, Moxe Ow Te ca SHASNN, ¢ HS IOBBPX~
HoCTHTE Che¢TBYBA ¥ "cyma", HO CHOHTAHHOTO PREHYKBAHE HA BaXHUTE
58 RUBOTA CHEIVHEHUS € WAKJOWITEJHO DANKO WIN INOYTH H3KINTIEHO
ondure, Kar Onxa MOCTEIWIY Te Torasa 7 :

Ty TpsadBa Ja OTYeTEM oOlle eNVH faxrop: pasymHuTe ofurareiy Ha
WieHeTaTs 6uXa 3HAeNW, Ue CHUECTBYBAHETO HA porHara mt “"sema" e
OTPaHK9eHO BEB BPEMETO. Jopw aKo MBRJKNYAM HAKOYW BL3MOKHY KaracTpody,
70 TSXHATA 3BE3JA - KAKTO ¥ Hamero CABHNE - 1€ MBUSpIN HAKOTA CBOATS
eneprys, Torasa Te Ouxa ONNTAIN. 1A KOJIOHW3YpaT HPYTH IIaHeTH, JIOKOJ-
XOTO WLAHCOBETE 34 YCUeX Ha TakaBa KOJIOHUSAlyd He Ca TOJNEMH, Te OHX2
ce CIOpesay HA IPyTa. BBBMOXHOCT ~ J& Ce N3IpaTdT KEM IJIAHETHTE KUBH
ODTAHW3MY, KOWTO JIEKO lie IOHecaT HeyZmodcTBaTa HA IBITO NETYBaHE B
KOCMYYECKOTO IPOCTPAHCTBO, JOpY &Ko Te3W OpraHnsMd (B Ha HWCKO HUBO
A eBOJKIMOHHATA CKAJA, CHIECTEYRA BH3MORHOCTIA IpY TOXXOLAIY

OpTAHUBMY C& MUKDPOOPT'aHWEMATE, IOKOCHY HA BeMHUTE '6a1'c'repmr. TUCHOBHOTO
IM’ IPeNUMCTBO €, Ye He ce HyR;adr OT KUCJOpOxT, KO#TO, BEPOATHO, HE
ce HEMUDA B TOJEME KOIMIOCTBA B armocepuTe HA ILIAHETHTE. OcseH TOBR
Te Ca TBEDIE MAJKV ¥ IpPUTEXABAT HAROA sadelexUTeNHY KausecTBai

~ MHOTO GaxTepuy Morar Ja ChIECTBYBaT B MHOT'O IpOCTa X¥MH-

HeHWS B Hed ce Koledae B IWDOKY TDAHPIY, TOBA He IPETH HA pasBu-

THETO ¥M; , ‘ '
' - N0BEUeTO GARTEDEM He Ce HYRLAAT OT IPUEMAHETO Ha BETAMPHYE C

Xpamara, 3amoTo I'H CYHTE3UpAT CaMy ;

*
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- MHOTO CakTepwy ca IONBYXHYW, Te ca B CBCTOZHEE Ha ¢6 IDYTBYE-
‘BaT KM XpaHWTEJHATA CDPela W Ja USCATBAT OTDOBHN BeleCTHa;

~ IpM NMOIXONFNN YCJOBUA Te Ce PasMHOEABAT OBP30

- BBH3MOXHO 6 Jja OBJAT 3aMpaseHu ¥ IO TO3Y HauWH 03e3BOIHeHY "
CHXPaHSBAHY XW3HECIOCOCHN HEOTDAHWYEHO BPEME ; '

~ Ha 3eMATa CaKTEpEUTE CHUECTBYBAT DN Hafl-DasiIvHy yoaromug
B TOpeuy ¥3BODY ¥ GESBOIHY IYCTUHY; HAKOW CA B CHCTOSHWE o LOHeCAT
PHTEH3YBHO OCABIRAHE. ' ,

USBONET € ACEH: NOMECTEHY B HAKOJKO KyCWIecKY CaHTEMeTpa,
MUJIMapIy GaxTepu¥ B 3aMpal3eHO CHCTOAHNE MOTAT IPaKTWIeCKy HeOTpaHg~
YeHO IRHITO Jia OPeRrMBeAT MHOI'O HECKarTa TemiIeparypa - 4 K - B Kocwmp-
YeCKOTO IPOCTPAHCTBO, 32 LUBHIWBAINA, IO-~HAUpeZHAI2Z OT HallaTa He 6y
6mi0 CJORHA 3aJAYA USHDPAURHETO HA HONXONAN KOCMUYECKY Kopad ¢ MUKpO-
OpraHy3My Ha OOpHa KBM Ipyrw miaseTd, [IOMOGHM KoOpadw, CHIIACHO Teo-.
DrATa Ha HAUDABJIABAHATA NAHCIEPMWA €4 UDEHeCNN EWBOTA § HA Hamara
3emi, Upes eBOMKIUA B IOJXONANN YCJOBMS Teé Ce PASBUBAT IO IIOBHATHTE
HE ZIHEC BHILOBe, .

Moze J ma ce yCTAHOBM KOS TEOPWA € BAPHA C IO-T'OJABA BEpofI-
HocT 7 Morar Jw Ja ce OTKDMAT Ha 3eMATa IPWSHALY, KONTO IOTBLDRIA-
BaT WIV¥ OTXBERDIAT HANPABJIABAHATE NAHCIEPMAS 7

TarpBa yKasaHmg CHISCTBYBAT B JHENHWTE Oprauusmy, Hesasncmmo
OT MHOTOOGDasHeTO He MONGKYJM ¥ XUMWYeCKW DEeaKiyd, IPU KOWTO Opra-
HY3MUTE eBOJKYDAT, CHIECTBYBAT ONpelelNeHy IDWSHAIN, Ye BCUURY RZYBH
OPrarR¥sMy UMAT HelOo OCWO ~ I'eHeTWYHUSAT KOL. I'eHeTWYHUAT KOJ Ha
BCYUKY EVBY CBIECTBA C ©JHO SLVHCTBEHO UBKJNYCHEE € WIeHTHYeH, [o-
OyCKaHEeTO, Ye BOWYKY NHENHY BELOBE C& C€ Da3BWI¥ OT MAJKA ¥ eIUHHA
DONyJaIus OT "IpachliecTBO" 00SCHABA S4IH0 TOBA € TAKE.

‘KsM mpodiiema MOXe g €€ IIOXXONY ¥ aXK0 Ce 3aIluTame: RakBy
BKaMEHEJIOCTH MOraT Iia Ce OUAKBAT IPY HANpaBIAEMATA IAHCIepMES ?
IbpBo TpAdBa Ja Ce OYaKBa, e MWKPOOPTAHUBMATE CE IIOABABAT BHEBAIHO,
des Na PMa yKABAHUA 38 NO-UDPYMUTWEHY OPTEHWSMY, BaCeNCeKWTENHO e, |e
. TOBa OYAKBaHE OTTOBAPA HA WBCXCIBAHNWTE HAXONKY OT BKaMeHeJgocTd, Hajt-
DaEHyTe JOCETa OTKDUTY BRAMEHENOCTN HANOLOGABAT BeJEHY Bogopacay, Te
OTIOBAPAT Ha NVE OTHOCHTENHO DAHEH 6TAll OT DPABBUTHETO Ha BeMaTa;
TOJKXOBA DaHEH, 9€ ¢ MBSHeHANpallo, Y& Te Ca HANRIHO DAsBETE Ome TOTABA,
lo-parHy uIeHOBe OT eBOJNIMOHHATS BEDUT2 He Ca OTKDUTH.

3a CBEANCHZE OTKDUTUTE BRAMEHEJOGTV TBEDHE CJA2G0 ITORKDEIAT
HADABIABAHATE LAHCUEPMUA. 3eMATa € Ha BH3pacT 4,6 MIDA.TOIVYHE, Hal-

I S

T0oBApA Ha TEPBOTO YCJIOBAS. Ho Ta nocTasd
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crapuTe J3CileTBaHy BRAMEHEJOCTH - 3,6 - 3,8 MIpL.TONUEHA, Toiz, Z:
OTKDUTY IO-CTapy¥ BREMEHEJOGTH MOZe Ja ce ;n;'bmim Ha (axTa,

H: IO):BIIOJIaI‘aMe ¢ TONXONMIA CEpUS OT CENUMEHTHU YTauRH, HO-CTEpP¥ OT

K

% mih‘tz;ﬁﬁig.msxomme TOYKY HA TEOpUSTa 33 HAIDABIABAHATA IIQHCIEP—

My TOUWBAT HA CONUTHN apryMeHTH: BH3pacTra Ha Beoeaerara, Bssmo;f;gzw-

ra 34 CHIECTBYBaHE Ha mONOGHY HA 3emATa OJAHETH 7 T.H. zmgfgeopm_

o UMA MEOTO cJady CTDaHW. EIvHCTBEHUAT CBHIETEL, I'oagi);: o

18 € YHUBEPCANHOCTTa Ha TEHeTUYREA BiOJI. Jla, HO 'roqaoHa B o nons

yIedTa 3a HANPABIIBAHE naHcnepvya, Cropel IpaBEIATa ? n

o3HAuARa, Ue TOE HAMA crofimocT NPy IpoBeprara Ha Teop c;mBM .
Epga pofpa Hay<HA TEODUA TPAGBE {Lfmnsnmfma JIBO;eyna npam;

73 e GTPOTO pasrpaHmdeHa OT aJTepHATHBEY Wnen ¥ Ja Mnaﬂcnepnmﬂ .

monIaBally ce HA IPOBEPKA SarMmICHA, HanmpapiaBauaTa .

TBEpHE CUJIHE IPENCKASAHNA:

Haii~-paEHYTe OpTaHESMY CE TOHBARAT USBETHAR, nmpmngzednTmiggﬁo

Ia OBEAT OTEDPUTH. Tpy[HOCTTA Ce CBCTOX B TOBA IA ce zﬂm o

PHUHO CTADE CENUMEHTHY CKaJM, KaTO HE & FACHO JiaJjy TOBA W

yIane HAKOTA.




QUSNKA ~ ITPOUBBOLCTBO

OIMTHr HA KATIIPA "ATOMHA QM3MKA" IIPW ILIOBAVBCKUA
YHVBEPCUTET IO BHEIPABAHE HA SIPEHO-GMBMYHUTE METOIM

H.Banadanos, IlroBIVR

[

Karempa "ArovHa (uwswyra" mpy ILIOBIWBCKEA YHUBEDCUTET, OCHOBAHA
mpes 1963 T',, € eOHO OT YTBBLDEERKTE Y HAC 3BEHA 33 (YHIAMEHTAIRY ¥
IPWIORHY WBCJENBaH¥A B OCJACTTa HA aTOMHATA ¥ AnpeHa ¢usuka, B pa-
gorara Ha'.zcame;n;pama OpeNedalo MACTO 3aeMAT (YHIAMEHTATHUTE W3CHAeI-
BAHET - anfa~pasgajane Ha HEYTPOHHNTE DE3OHAHCY, ESR3O0EJSKTDOHHA eMu-
cud, Cpodusyka He MYCKYNIHUTE CEKpalleHNs, ABTOMATU3AUWA Ha HIPEHO-
QusyuENTE eKCIepAMEHTH, [[OCTHTHATHTE HAYIHE DEBYATATY Ce IBLARAT
Ipefy BCWYRO Ha CHIPYyIHZYeCTBO ¢ O ~ IydHa w, 10 uSBECTHa CTemeH,
¢ IpyT¥ HAYYHVW WHCTETYTY B CTpEHATA I YyxOUHA,

OT camoTO ChH3fABaHEe HA Karelpara I'OJNAMO BHUMEHEE Ce OOpHIA Ha
IpuiaraHe CpPeIcTBaTa ¥ METOIUTe Ha slipeHarTa (U3YWKA B DASJINYHY IDPUIOK-
HY OTPaCJY ~ €JEKTPOHWKA, CTHHIAPCKE IPOMVIMIEHOCT, METAIYPIWL ¥ Jp.
Odua mpencTapa 3a BHeIpUTeJCKATA LelHOCT Ha KaTempaTa MOXe Ja Ce
DOIYyYY OT NPWIOKEHUTE TyK fUTypa ¥ Tadavua.

[IpWIORHUTE WBCJSIBAHUA CE IPOBERTAT TVIABHO B IBE HaUpaBJIEHAS ¢
ANPEHO MpHGOPOCTPOEHe ¥ WBIISYBaHe HA TAMA~WHAVKATODHUS METOL 38
U3ydaBaBe HA IPOMWIVIEHN Ipouecy. KaTo NOUGIHEeEWe KBM MWINCTDAIMETe
e KOMEHTVpaMe HAKpaTKO HAKOY OT OCHOBHUTE IOCTWEEHMWA:

1. B xaregpara e paspadoTeHa (aMWIMS OT DAIVONBOTONHY Telenome-
b¥, nelcTBUETO Ha KOWTO Ce OCHOBABA Ha WSMEDBAHETO HA 00paTHO
pascesHeTo OeTa~nbueHue, Tasy mefimocr Geme IIpeNmecTBYBaHa OT ¥3yvapa-
HE XapaKTEPUCTUKUTE Ha DABCESHOTO (erTa-IbYeHWe - WHTEH3UTeT, eHeprud,
BIVIOBO pasmpeneJelve ¥ JIp.

Koncrpywpanu ca mpuGopy sa ompeleJsHe LeCeNVHE Ha ;

JIBKOBY MOKDUTHS BBDXY MeTad, :

MenHO QoNNo BEDPXY IIACTMACOBS OCHOBA,

TaNBAHNYHY HOKpuTYS o C4 Brpxy memsso,

TAJBEHUTHE NOKDUTHA OT -Aw, Ag, Pb , Pd~-Ro BEDXY MeX;

Z
CHIMCTPA

1 L.
Mpexa Ha BHEXPYTEJICKATa meitiocT Ha Raregpa "ATOMHA
Puspra” mpy ILrOBRWBCRNA YHEEBEpCHTET

SIATHZ TOKDETES BEPXY KOHTAKTHY Iepa HA GJEKTPOHHE exememz. )
OCHOBHZTe ERCIIOATAIWOHHO-TEXHIIECKY XADARTEPUCTHEY HA n::BEy
ypammre B KaTegpara IpEOODH (MUHFVMEJHS KOHTPONZPAHA m:zga:zin
TEIHOCT, TOUHOCT) CA CDABHWMY CBC CDEIHETE CRETOBHE 1I0; m;mmme
2. B xarezpaTa e yCBOGH N Ce W3IOJI3yBa METOXST Ha palmem
YHIURATODY 33 K3CJIeMBAHEe HA DASEHHY IPOMULUICHH nponecnilniemn .
BCEUKO B CTHKISDPCEATa TPOMUMIEHOCT. Odmzec;; ;::c;z;;ﬁ:ﬂ L e
uHO TperHasHavUeH¥We, B pesyaraT Ha .
szzﬁremipn?mmeane Ha CTHRAOMACATA B IeWuTe ¥ ido-czzizﬁzr}n s
pamMeTpuTe Ha MOBBPXHOCTHUTE, HAJLIBKHE, nanpetmn. ¥ cﬁza . ’
BpeMeTo 84 IpedyBapaHe ¥ XOMOTEHF3YpAHe Ha owmow:acmim amzaom’
HeltHE XWIDOIWHAMUIHY XADARTEPHCTUKN, EaJWugeTo HA
HauwEBT HA UepHeHe Ha CTBRIOMAcara ¥ Ip.
scremBaRusTa, pesyATaTre OT KOETO Ce IPS
IABAT BESMOEHOCT Ja Cé BHACAT KODEKIHN B KOHCTP

JaBaT HA BH3ACEBTECANTE,
ymmme 7 TEXROJOITYHA-~

————-—-—-_
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Te DeRVMY Ha IEMUTe ¥ 2 Ce HOBUIABA TAXHATS NDOMSBOLETENHOCT
OpnanaBaitky HOBY ANPEHO-PUBWYHE METONW, B Obueme Rawen;pamg;

EJEKTPOHEH MSMEPUTEL HA KOMIOHERTUTE HA IIPOU3BOACTBEHAA

"
nx;gh;ﬂ;:‘@mma" e pasuypABa Olie TOBEYe CEOATA HAYYHO-DUIORHA WP CRTIAMAT
Mymex Wspeea, Codua
i Paspadorxa P | | TlpouSBOZCTBERUAT MYKDOKIMET © gaxTOp Ha DACOTHATA CPela,
’ o Bpoit RofiTo Ce XapaxTepusEpa CHC CBOSITA YHUBEPCAIHOCT ¥ OTPOMEHO IPaXTH-
I. g‘gxﬁg&etg;@nsnmo npu6opo- Tpudop wecKO BHAUEHWE, B MHOTO IpeIIpUATEs CHIUSCTBYBAT padoTHE MecTa G
1. Bera~IeCeloMepy Ha IOKDUTHA HUTTKUEM - Cojws . HECIATONDUATEH MAKDOKJIVMAT, oKasBal] BpeIHO Bb3MedcTBUE BRPXY HOBEH-
. 3 6%%{%@3-%@@1,& 3 Kuf OpTaHuSEM.
BKE "KomyHa"--Chouss g TiperpaBamuaT MUKPORIIMAT BIVAS HeGIATONDHWATHO BBPXY TEPMO-
EA3 -~ Tlrosnws 5 peryjauuaTa Ha opraHgaMa, CEPAeUHO-CHI0BATA cycmeMa, BEPXY BOEHO- !
5. BéTa—ne Seomep Ha O 1 coyeBaTa OOMFHA, CTOMANHO- YPEBHUA TpaKT, KpEBHATA KapTyHa, HA HOP- :
Boamo WeTUIEHOTO CKKI "AceHOBa XKpe- | mvagEuTe (QYEKIVE H2 ¢nOpennTe, IeETpaINarTa # pereTaTyBHA HEDBHA CUCTE-
‘ I0CT ~ ACEHOBIPaR 1 & ¥ jp. TpeOXJARTALUAT MYKpORIMNMAT 6 IPHIEHA 82 BLBHAEBAHE HA
3, Tama-HuBOMEDY (TpUYRAHANHY) ’ HX-Byprac ) ‘ mpoCTyIEY 3a00iABeHA, npexpasnonaraly GarTop € KbM wHerymo3Hy 60~
4. Ipuoop 5a m3MepBaHe Ha IVHK B 0 ‘ jecTy. BBB BPE3KA C HECJATONPUATHEAL MPKDOKJIYMAT C& ¥ DeEMATHTHHTE
Iaxa ; MIM~TLI0BEAD ) naGoJABARYS, SJNePTUYHUTE IPOABH, donec-rme‘ Ha, TODHETE IUXATEJHN
5. Bera-mpaxomep® THTHma ¥ JP. ’
", IvMuTpOBR"~ MYKpORJIUMATET KaTO TPYLOBOXEIYEHEH {HarTop BRINYBA 4 ROMIOHEH-
6. IIpuGOp 5a USMepBAHE HA MAKW - celna 1 Ty: TemIeparypara, CKOpOCTIa Ha TBYXEHVE HA& BB3IYXA, OTHOCHTEJHATS,

. IPEeMeCTBaHUA mﬁ;“é%ﬁ.%‘é@%’ﬁs“m.sm 2 BIAKHOCT ¥ VH(jpavepBeHATa Daluallii. YATHEHHUTE HODMA 33 IDON3BOTCTBE-
BBMA-Codias % Hig MUKDORJIYMAT C€ OTHACAT IO BEEKY OT YeTWPHTE xommonenTH -BJIC.
g%ﬁgﬂjgogggn IPOBOL~ Y BRINIATENHO BAXCH mpodJieM 3a YUTVeHHaTa OLeHKA HA MUKPORJIMMA-

. 1 ra © TOYHOTO ¥ IPEHWSHO U3MEpBaHe HA KOMIOHEHTUTE My, B HACTOAAL
11. ﬂggﬁgﬁwe Ha& IPOMMILIESHY Tomy MOMEET B XWIWEHHATa IPaKTHKA B& yaMepBaHe Ha TeMuepaTypaTa Ha BBy~
7. Ompemelse TexHO %5 Ce WIMONBYBA METONHT Ha TEPMOMETDAITA ¢ EFBAvHy ¥ CIVPTHE TEpMO-
Qrpegenme sexsorornumie Tape- | 03 loyata”-lugwm 2 MoTpi, XONTO 0a O, HO FHCIS. ,
B "réﬁ’%geﬁm'{geﬁgwﬂ 4 v OrHOCYTENHaTa BIAXHOCT Ha BE3AYXA cg w3MepBa IVIABHO C ncnxpo-—
T eBeH DOB"y 1 : MeTpE Ha AcMaH W ABTYCT. T'pemxaTa HA WSMEpBAHETO xoctsTa %o 10 %
IC'{I%IVI"]'B"Kﬁ;;mPOB"FCMBeH 3 ! ¥ ce BIUge OT MHOTO TOWBIHWTENHY (ARTOPY ; H3MEDBAHETO Ce W3BEPIBA
nﬁami‘im - 1 ( B IDPOTBARCHEE HA 4-5 MUHYTH. anpzn;zwpme ¢ BIATOYYBCTBUTEJHR HUUKA
8. Kom | | CBEO ca ¢ TOouAMA Tpeuxa ¥ C& WHEPTHH, :
cweﬁﬁgﬁnﬁgﬁ&’qﬂf&;}%ﬁgeﬁgmﬁa : o3 "Iip " ! CropocTTa HA XBUXCHEE HA PB3NYXA Ce M3Mepsa C AHEMOMETDH
9. OmpezesusHe BpeMeTO 3a CMeC— o3 G i - 1 | . (IvHAMPUHE, CTATWYHE, WHEDIUOHNY, EPMOSTCKTPIHN) KATaTePMOMETDPH,
Bafle Ha IMXTA 638 for.lia.lleen™ ~ )  HoneweTo GHGMOMETPY CA MHEPTHA, OTUNTA-C6 NOCORATA B3 IBUEGEEe EA
: BLONYXA WM C6 BIANAAT OT Tewmeparypare Ha BH3yXa. KATaTepMOMETHDET

" -
Paspadorrara € ¢ BOTeNOTO yYactwe Ha VM - Ilnommvs
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Pl

- OTHUHTA OXIaXfaliaTa CHJA Ha BB3NYXA, KATO W3MEDBAHETO C HETO OTHOMA
MHOT'O BpemMe (IOHAROTA B 3aBECHMOCT OT TEMIEpATYpaTa Ha BE3LyXa - IO
40-50 muEyTH), a TOUHOCTTA Ha usMepBaHe ce BAWSE OT MHOrO JarTopw,

’ 3a OeWTe HA TPYAOBATA XWTHWEHA WH{DAYepBEHATA DALUALUS Ce

¥SMepsa O aKTVHOMeTDY, KaTO Hafi-YecTo ce IpmIara T,HAD. "PHCHERTOp-

CK¥ aRTVHOMETED", KOUTO € WHepTeH, ¢ Toxams TDEIKa ¥ ¢ HeZOCTaTLuHs
YYBCTBUTEIHOCT,

VsmonsyBarmTe METOIV 3a V3MeDBAHE HA IPOYSBONCTBEHUS MUKPO-
RIVMAT B HACTOSWEA MOMEHT C¢ IPWIATAT NOCHAEIOBATEJHO 33 UANOCTHATA
OUCHKA HA MUKDOKIUMATA, KATO CAMOTO W3MEDBAHe Tpae Hafl~JecTo or
15 mwEyTE mo 1 wac, caex Koero crexpaT m3umcJeHyd. IIpy ToBa e MHOTO
IPyZHO A2 ce HadmniaBa ¥ JFHAMYRATA HE WeTypuTe farropy.

3a meawre Ha W3MCDPBAHETO ¥ OLEHKATA HE NPOY3BOICTBEHUS MUWKDO~

RIymar B HAyYHNS WHCTETYT IO XVWIWEHA ¥ IpofecHOHATHY 3a00JABaAREA
Gelle paspacoTeH OT HE3¥IH KOMOWHYDAH eleKTDOHEH wanepuresn (KIM-4),

Texugyeckure My XaDaKTeDECTURY Ca GIOIHUTE: YDeTsT ¥3MePBa ¥ IMPEKTHO
oTgwTa

. TeMuepaTypaTa Ha BBBHyXa B IpaHiu® or 40 mo +45°C ¢ mowmocr
+ O,5°C. C Hero ce waMepna CKOpocTTa HA NBUREHVE HA BB3NYX3 B WHTED-
Bax or 0,02 m/s- 70 B3 m/s , : ’ :
OrrOCHTENHATA BIARHOCT HA& BB3NyXa Ce MDY B I'DAHVIETE OT
20 % no 98 % ¢ ToumocT + 3 %, a unfpavepsenara pam@amms — or
0,1 kW/mzzzo 12 k"’/ma . JpemsT ce 3axpaHBa ¢ IBe aKyMyJIaTOpHY GaTepuy
KBM ~ 045 mrw ¢ mpomerawso MPEXOBO HaupexeHwe 220V. Maaxure My pasue-
Pr ¥ maca (5 xg) ro mpamar nopTaTyBeH ¥ yXoGeH 3a padora B PasAAIEY
OpPaRTHYECKY YCJIOBYS. , . _
AmaparsT KM-4 maa BIpalieHo 3apAmHO yerpoficTBO 34 TOKO3aXpaH-
BAHOTO ¥ C eIHO 3apexfiaNe MOXe Ja pasoTs B NPONLIRGHFE Ha 12 Yaca.,
Ipeodpasoparesure 3a UYeTHDUTE KOMIOHEHTY HA MEKDORIVMATE C& BIPANEHH
B SIH KOPIyC, KOETO NOSBOJABA W3MEDBAHETO [a ce M3SBEDOBA B €JHA
TOURA, Te ca HPaKTHYECKE ¢ MHOT'O MAJKa VHEPTHOCT ~ DPE3YITATHTE Sa
JeTVPITE KOMIOHOHTH Cé IOJYSABAT JUDEKTHO 38 OKOJIO 2 MUHYTH, HamMepBa~-
HETO Ha CKOpOCTTA Ha IBWECHWE HA BB3MyXa He 3aBHCH OT IOCOKaTa HA
- ToBa XEBEKEHFe, CEHULOTO C6 OTHACA M. 34 m@paqepnena'ra pajluanys, nopazy

nocraBeHyTe 3 HoTONMONA HA 1200 8JIVH CIOpAMO JPyT, KAaTo eHepruure,

DOHATEANY B THX, C6 CYMEDAT IO SJMEKTDYUSCKN IBT. OCBEH TOBa U3MEPBa-

HETO He Ce BJuWAe OT OKOMHATA TeMiiepaTypa ¥ OTHOCHTEJHA BIAXHOCT B
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P p

' QyTeJHO ¥ B
BCAKAKBY NOMEmEHUs, B KOUTO T0BA € HE06XONUMO, BRI ‘
T, Mysew ¥ ID.

" JEKOM YOIEYM HA ATPOSWGHFATA ¥ HAC
U.XpucToB, B.Jlmesa, I/IIJIII["H.Hynmapo:af'.

. fia c& TOBODH
IlpeRy OKOIO 20-80 TonyHy Oy CuIO MHOIO cmpaﬂna . c:n;gio'm CTO}J
56 IPWIOREHWETO Ho (WBHIeCKNTe Mego,unﬂxi ﬁ?&,ﬁmm e o
by g 1932 z;;nigenzﬁgogsmecxa fagopaTopua KHM Qenxcno—
o Coi)ngmﬂ A mHeC BevYe ¥MAME MOHSPHO paeanmwarpo@nsn—
cmonaﬂqnama_a{ag B p;mmme na VHECTYTyTE IO HOUBOSHAHWE ¥ Iﬂ[porpas;n:
iy " Tsmato g, Iymxapos®, KoeTo Ce CBCTO¥ OF CORLMN: Buodusn
e mdﬁﬁ?e“mi)amenme Ha ToJvBHEA mponec”, “Mnxpommawnxxgﬂﬂ
Raoiaep:gﬁ" H"'HPMGOPOCTPOGHG" ¥ KOHCTDPYKTODCKO OWDO zﬂﬁgn:[g
I;Zima 6asa, Mome Ja Ce IIOIByBa MOREPHEA yagycauTeaeH I

. ' CTRTY=
MHCTMyTchomwe mpoGmeMz HA ATPOQABEIBCKOTO FanpaBlenre B UHCTRTY-

' : WUEEKE METONY ¥
ma Ce OTHACAT 1O paspadoTBaHETO HA @nsmec}mz i} me::xm O ronire,
ch3IABAHe Ha MOTEPHY CHCTEMY 32 onepaTuBHO YIPaBI fax

1 . PaspadorBar
omrpe ey IPOIYKTUBEOCTTA OT CEJCKOCTONAHCKUTE KyJITyDH pad

i ROBTO
‘ om'rnmme 30HA,

; ' ¢pBape Ha CNAG0 TP ) ———
ce MEpOIpHATHSA 38 IIOZO - HOBY JHEKATHY IDH
saewai AEAYYTEHY IUIONY B CTPBHaTaT 0s5 : 'cz !;a pasHoofpasHATE

y 5a WeMepBAHe HA DAGINHY NOKAsATeNd H OUEHE exa Asnmerear ce
ﬁpouecn B CHCTEMATA pacmmeaxeﬂllopraﬂmsw—ogwm:acp m;o- oy peE~
crcTeMy 54 yUpaBJeHde Ha BONHUZ DexmM ¥ nmmBH'n IlIe JI: COTEIHATO BHCO-
paneTo Ha Tesy §BA BAXHN IpodieNa ¥ De mfxaaann ¢ pejumg B30~
KO PABHVNE HA KOMIIGKCHOOT ¥ aBTOMATHSSIHT, X o
dp 9Teﬁnﬂrnonmmmmepe¢ npejicrasyABa paspadoTeHATE vxonmex:cia smeone

JupaBeHie PEXmMA HA HATIOABAH Maas
ryerpana crcrena (KAC) 3a paBienie Be OKph3uTe ¥ LIATA CTPAmA,

HA ATPOPHRO-IDOMIIVIGRUTE KOMLIERCY, AlK, OXPBIUTE H “HHE :

IDOIBIKABA HA cp.50

@
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IIPORJIEMA HA oMByiTE

KLIE JIA KIACHPAME EMOMUBHKATA 7
M, Tanven, Cofms

To3y BBUPOC KATO Y€ JM ¢ WOJWIEH ¥ OCCHRUAHETO MY KATO 9o jy

& CeJIIONI@BHO Ha UPBR HOIVIEN, HOo Ja HulouneM ¢ aIMYHMCTDATOPA B GHo— -

JIOTMYHO BIM MEIMIMHCKO HAYYHO 3aBejlienye, OTTOBOPEH 3a noxdopa y
HABHAYABAHETO Ha Xaxpure, Pasppaim Tolt uargyre TAOIMLY 38 X
¢ BuCWle 00pA3OBAHME ¥ CPENY BCAKA JHIBIHOCT HAMWDA na%cmmfﬁme
O0pA3OBATENEH UEH3 © JEKAD ~ BHCLE, MOLMLUHA, ANTERAD ~ nnéme
Qapmanus, OWOJOT ~ BHCWE, GHONOTWS, IVI,CHEPIOTHK — BYCWE, me;cwpo..
ng;n};:a <] ?;KPM cxxeun%n»c'r C Dbucue odpasopanye - BHCHE 00pASOBAHVE
qmsnmf C odxexryeHMe. LTO KBUS ue HocTany TesM HOUSDHHUPAHH GHO- )
mpnnmaanmmam Jm‘ce amimamx ¢ dnoq)y:amm MemuLY ¥ OHONOBY, WHXe-

arpoHoMy, a Moxe 0¥ ¥ Quawuy, BanoysarT Te JA Ce TPYAAT BEDX
gaweme HE "Xypara mMaTepus", YeTAT ¥ BHOUDIBAT METONMKY xymay
anapmypn (8 DPOYBBONCTHOTO ¥M IO BYL ¥ ‘BAPHAHTY JHEC wxou; KBM *
desxpallHoCT) , MEPAT, PETMCTPUPAT, XODH C Romm'ri.w QHANMBHPAT ¥ Ha-
MIDAT 3JAKOHOMEPHOCTH, IOHAKOrA TBEHPUE uyuHOBaTy. HO OuOIOruATa €
TBBPRE CJHOXHO Heuo, BCHUKO MOKE 8 e CayuM, wa' m&c&pﬁ JA uporus
pew; HA HAKONW OCHOBHH SAKOHM Ha (uawxara, HO nany Haykara Tpﬁd}a: ;;
ﬁnﬂnﬁgx;ggm sevss POUABA HAKOR XA MUNOIBYBA HOBATA JAKOHOMED-

JA NPEChaname onura Ha apropa k mopy » JadoparTopHy
énoaamm, 3aMOTO JMICBE TAM B ONMCARMETO HA MOTOMMKATA HAKOA ¥ JpyT
o sgzg;:" nzpauemp = HOMhI UPHMOC, BHECOH OT anaparypera | Ex mmuo,
o BUWA anapar ... HO NaX He Co noJyyanda, Heuo B HACTPOM-
6 DaBnyIHO, '
" Beanpnkea gm:;oemf He on Jugl oRio NIO-WKOHOMMYHO, £XO B WpTHATA
dmaHo natbmpaarﬁ e noamwx DUMOMM3KK ~ BACUE, GMESMKA 7
frous, wor o iw;xe qa{gmm caxym, B XOl10 ¢ GHOPHAYKA 06 BAHUMABS
M e ron qmgi}a wwmmowo yeuonye ~ Quaur, roiiTo nodpe moz-—
| A W HO JNOIYCKA DPOUBHMS OT BANA "MAIKO

IpoTHBOpeYy HA QUSHKATA, HO GHOJNOIHYHEAT OCOKT € TIPORANOBO CHOXEH

. Hea OGEKTZ ca Cce OKasain HeymawEu" OusyuecKuit SHIURIOMEAIECEL ’
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@a ja Cé NORUMHABA BRHATY Ha IDOCTHTE fwangecky 3axkoEw”, U eTo Ue
©RCIOGDUMEHTHT € UHCT, ¥ OCHCHEHUETO NPABAIHO (T.e. OUWCTEHO OT
ITpOTVBOPEYNS), ¥ ONNCAHWETO TOWHO, T.C. pagora, TonHA 3a 3aljTa HA
Hayusa cTelleH, Ho mpeln KOTO ? QuapmmTe TO oTIpamarT IO (fopMAJEHY IpUan~"
Hy KM OHONO3Y HIH MENUIN, rpi KarTo IPEHOCST O B TAXHATA OCIACT,
Ho ¥ IOCHeIHATE Ce CHUPOTWBIABAT Ja HpUEMAT fusYK 33 KSHOEIAT HA
meyuuTe HAyRE, 3aWOTO OPEMEPHO HE BHAE KaK G€ Da3MHOXABAT HEeNepymE- .
e YW 3aUOTO HAMa IDOHATWE OT BBETPEMHA MEe[YIIHA. } aro Bce Iax
HpoGUBHT IO TOBA BTODO EANDABIEHUE & yCeleH (a y Hac BEPOATHOCTTA
B3g TOBA € NO-TOJAMA), TO efHa TaKapa saupra € JO TousaMa creneH dop-
Mauma ¥ He faBa BLTDENHO yIOBJISTBOPEHWE HA MCTUHCKIA PusrK,

Ba Ia HAMeDEM IPABHA I'BT, HEKA 3al0YHEM OT CaMOTo HAYalIo, OT
Tam, RHIETO ce JedwHEpaA KAKBO € TOBA E3Ra.

B emmuRromenzsa or 1895 T. derem "OysPka B IMPOREA CMUCDHI
( craporpeOyyd, 6.2.) € Hayka 3a IOBENEHNSTO HA OpEPOTHETE Teka, T.€.
BRm0YBa (WBEOAOTUA, XMud ¥ QU3UKE B TECHUA cMECHE, IlocIejHATA TPe-—

~-9ypa, BCYYRY OHESH H3MEHEHNT BBB fopwaTa ¥ B3AUMOBPLIKETE Ha 0e3RU3~
HeHUTe TeJa, KONTO Ce IposBgBaT §e3 W3MeHeHNe Ha BellSCTBeHAA CHCTEAM,
¥ Tepen na QopMyJsupa 3aKOHOMEPHOCTHTE B TE3H ysmereHya" ( Brockhaus
Konversations~Lexikon, 1895},

Huma O Tasy cTapa, Makap ¥ KOHKpeTHA nefwnpnud 3a Qusvra B
TeCHEA CMECHI TPECEA Ja OTHpaTEM OnofwsuraTa KBM APYT HaydeH
KOMILJIEKC,

CeZemueceT TOLVHY IO~KBCHO B EHIERIONSNHA OT CHIOTO B3JATEICTBO
Owue: "Ty3ERATA © HAyKa 34 IBURSHUETO M odmmre cBOiicTBa Ha cera I03-
HaTu#Te OCHOBHY (OpMM Ha MaTepuATa — BEUECTBO ¥ noie. B ¢BoeTO pasBH-
Tye, u3EKaTa BCE IOBEYe DAsmupABa TPAHAIVTE HA YOBEMKOTQ IOBHAHWKE,
cnanaBaiiky BCe MO~OGEKTUBHA KapTHHA 38 IOpUPOTHUTE apaeppg" ( Brockhaus

ABC der Naturwissenschaften und Technik, Berlin-Leipzig 1962 ).
Tegwrrmua odua, IOYTH gmrocofoka, HO OTpasgBalld nefCTBETEAHOTO IOXO—
XeHye Ha Hemara, ’ '

Tlo rasy mejuHwnws Quswkara ce ABABA TBBPIE LFPOXOOCXBATEH HAY-
yeH KOMIUIEKC, "mOpany KOeTO OMHTHTE 7a Cce CH3LABAT CTPOTY Ompenefe-
Hps Ha BISMKA xaro HAyKa, Upes OTTPaHEYABAHE RJaca Ha N3YUABAHUTE OT

it

. CTOBapk, Mockea 1966). U axo Bce IAK mpoflecEOHANHATE creupduranEa _
. Ha nopeveTo Jwsumy (0COGEHO @mamme—npmomnn) ¢ IpUKAYEHA QIPenele-—
Ha IpejcTaBka, 6uo-, arpo-, acTpo- ¥ T,H,, TO T4 I0COYBA 32 xolt
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PASASH OT HOBENKOTO NOIHAHNE CHOTBOTHHAT (MSMK HPOWSBOKLE HAYYRE
JRQOPMAIMA, HO B HWRAKLB Cayualt e TPAGBA JA& IO OTIBYUBA OT Haykars
ROATO e mayvamas, 7.€. 0r @uswxars, '

KonxperHo Guojuawkara o (MBYKA, KOATO OGHCHABA MOXAHWIMA HA,
YUTAHOBEHY OT CHONO3WTE HRICHMA B KUBATE UpUpoNA, RJH KAKTO f
OUPENSIA CHBETCKEAT Owodwanrk Dorxkemmaly - "uayvanane HA (MIMUHWTE
Iponecy, HpOTHYANE B CHOXODMIHM CHMCTOMH", TH e UMEHIO (usuKa, sauoro
HeMHYTE MOTONN 84 MICAOKPAHE, AHANWD M saxaoyenye ca uapmy -
HAGMOMEHNG HA ABICHWETO B KAYOCTBEHO ¥ HaKt-pevs B KONBYSCTHERO OTHOME-
HUS, DaSJATEHETO MY HA ENOMCHTADHY UPOUECH, W3ACHABANE guauvecrara
¥M CBHEHOCT, T.8. HA KON NOUHATH (MSHWYECKY SAROHE ¥ MOMENN o8 BOR-~
HWHABAT, YOTAHOBABAHE DBRIAMMOBDHARATA HA TSy uponecy ¥ B xpaktus

CMBTEA, NORNANONHO WSIPANNAHE HA BHONKO-MATEMATHYECKH KOZeX HA ARNE~
HBOTO, CBHC CYPGMEX JA Ce NOCTHIHE O BBEMOXHOCT JUPHMEEDAHE HA
ABXOHHETO,

3a BUOCTDAES MOXe SR Ce NOCOwH OTKDYBAHOTO HA CTPYRIyDaTa

HA JeSORCYDHOOHYRIeWHOBATA KMcemwna (JHK), Broxoswre-renerumm
RABATY TORYHE HasmoNapaxs yHIAMENTAIHOTO CHONOTHYHO ABNEHHE - xpena~-
BAHO RA OTPYKTYPRA ¥ (YEKUMOHANHA WHIODMALMA B NOKONEHNATA | zopy
ﬁm YCTEHOBMIN B MWKDOOKOINYOH ACUEKT ONDONeNCHN BAROHOMBPROCTY Ha
ToBa ABNeHwe. Baxa weodxommss odave, Guanrmre Ywrewso, Kpwe u ueoro
Uperedpersanara Posasway CPOHRIMH, KOHTO C IONAMO YMOHHe A PRIORAT
MeTOMMTe HA DPERTIMHO-CTDYKTYPHNA AHANNS, 58 XA ce RILPATE MONOILY
HA NOCHTON Ra HAGNENCTBOHATA WRHODMAMA - XBoHHO-CHEpAIHATA "

Molexyxa Ha JHK. Ilpes warexmure or worasa 30 TOXUHE OXGBNR 0T OHo-

;.I;zz:xm&u rgg;n:mm HOTPAIHXA IMBIHIA MONEN HA ABROHMOTO HACKONOTHO-
1061, WHEBHODOYBO @ HEWDEK

rona. matonn. . Hapas Ha CrpeMexs B8 XEPm o Ha

B axo resy dwofwsmy sacxysanar HATDANA, TO HOKE& WM H OPUCH-

JAT CHONOBHTO, SANOTO DHEKO WSINTHAXA NOSHAHWETO MM 88 TOBA OOHOBHO.

ABJEHNe B TAXHATA HAYKA, HO HKO TDACBA Na MM ce UPHCHIE CRENROTENCTHO

%8 DeuMHA, TO0 (OSCHOPHO BACKYRABAT HBYHHA cTened Io dgmawka, BamorTo

OCHOBHO 08 IOSHABAMY JHANYOOKWTE SAKOHM ¥ fwanyeckrTe MeTONY HA

n»a‘cmmane ¥ TBOPYOCKH C& I¥ IDUIOMWIN 98 WSACHABAHE HA 6XHO Tl

c.gomo O¥OROrHuHO sBNERWe, A Kol Xpyr, ocBen 001eCTBOTO Ha Quaptiure,

'] MOBA JIA OUEHYW TASH MM Beuwma 7

W maxpan ome memo, MemEIHHOXOTO o0MeCTBO CTAPATANHO ¥ OpraNy-
AWPAHO Ce TDEXM & NOMNHPXA NMOBHAHMATE HA JOKAPHTO~ITPAKTHRAHTE HA

Ha  gyporo Ha CHBPEMEHHETE IOCTIKCHUA Ha TAXHATA HAYKA., BRSHUKBA TO-
I’%a CIIpaBeJJIMBEAT BBIPOC : He e nv Bpeme ¥ U3UIESCKOTO OCHECTBO ¥
Hac ma Hamepy opMy ¥ CPercTBA 32 AHAJOTHYHA HeitHocT, 0COGEHO IO
OWyyomenne CHBPEMEHHWTE TOCTURSHNA Ha (yHIAMEHTAIHATA U EKCIepUMEeH-
T Rarmara fwsyra, G KOETO BEPOSTHO li¢ Ce IOBYIY KAYeCTBOTO ¥ IPOXYK-
T orapocrra HA QUAVIUTE-IPUIOEHEIY 7 :

T —

O, eHEE OT CTD.5D .

Ha;ytmaf.na # ocEHoBa © W3TpajieHa BEPXYy OCHOBATA HA (WBWYSCKUTE ¥ 6¥0J0~

I GecrnTe BAEOHY 34 CYMADHOTO H3NADEHVEe HA BOJATE OT DACTHTOJHUA

M cys ¥ noupaTa, OCHOBHWTE DPABSXON¥ Ipy QYHKIWOHWDAHE HA CUCTEMATA B&

Saxmuasar B IpelaBaEeTo HA ypopMampa OT CHLOTBETHATA XWIDOMETEOPOJIO-

TYrgps crapys IO TeleKca ¥ padorare Ha KM sa MSKINYHMTENHO KDATRO
Bpeme, Topa ONpelieNa BUCOKATd #fl UKOHOMWYECKA efeKTHBHOCT OCOCEHO

ITDYy MaCcOBO BHEIDABAHE B PACTeHUEBLIHATA IPAKTYKA IDX HalofBaHe,

TI0 HATATHE MHOT'O BAXHO SHAYGHNE 38 DeajusypaHeTo HA ONTHMALHAL
PDexym 52 HanogsaHe; ounpelenen upes KAC Hallp,MMAT TeXHWYGCKHTE CHCTEMYE
B yupasleRye Ha CaMmud HONMBEH HDONEC ~ CHCTEME, Upe3 KONTO Ce IOLABA

¥ Pasupelels BOKATA B IDOUSBONCTBEHNTE HIOJETA. Ba easy mex WWPORC €
W I37onsyBa paspadoTeHaTa B ArpogEsyYecKorTo HAIDABRICHHE CTAIVOHADHA
CIrcrens 38 HALOABAHE 1O OpaBiy, UYWATO OPUIMHAJHE PAsSpacoTHa e 3a-
P expcrprpana KaTo ¥300pereHue. MBETepec. IpencTaBiLiBba yorpokcTBOTO 34
OIrpeneiaie BOKOOCUTYDEHOCTTA HA DACcTEHUATa, OCHIECTBEHO BEDXY Gyo-
SErepreTyiHaTe, OCHOBA 34 OLEHKA HA BONHWA DEEWM, KOETO. OTISNHO & mpua~
Haro RaTo n3odpeTeHue, Tasy paspadoTka e DesyJTar OT CHBMeCTHATA Da-

G OTa Ha OHIrapo-CHBETCHY KOJIEKTHB. -

OT CHIECTBEHO BHAYEHWEe 3a 3eNeHYYKONDPOWSBOICTEBOTO €& DPesynTa-
TTe OT B3CISIBAHUATA HE MUKDORJEMATA B QDAEXEpWY: TeMuepatypa o -
BIXAFHOCT HA BH3NYXa, CABHYEBA panvanysd, GnofWayuHy IpONecH B PACTE-.
Hrsra, ChlieCTBeH IPUPOC B Tasy HACOKA © BallRTEHara C BTOPCKO CBE- -
JIrerenerse "CreToMa oga a:amomaggggo perynrpare Ha BBSIYXA B OPaHKEDEA,
C'ETACYBaHO ¢ UTHOCNDIEHOCTTR s - - , e

- : onacwoa%em BCe IIO-MAPOKO- UDHWIOKSHEE B DACTEHVEBRIHATA, NDaKTH-
Ko HavupaT QUsEUecKuTe BH3JEHCTBUA;. TP e ¢ JAa3ep;.Tama X5IM;
NMATHITHO ToAe. U-TeH, CTuMyIanpsTa C.Tesy (AKTODY XABA NOBHINCHHE HA

Jodusure or 10 1m0 30 % upy OTHENHNTE CEJNCKOCTONAHCRE: KYATYDH.

" J'HempmrTexcxara KeHOCT HA H SHEETO YMA BOJXENO 3HAYCHNS B
WxzcTuTyTa, BHOZDEHA € CTANUOHADHATA CUCTEMA 38 HRIOABAHE IO dpasuy,
ITPWIaraT ce B HayTHOMBCJIEeLOBATEJICRATA padora ¥ NPAKTYEA PEIMUA HpY-—

o] U KATO (OTOKEMEpY: JB Merpd; (UTOPOTOMOTDY ; XUIDOMETDE; CONUDE-
Mg-lr)pn ¥ (?onamgmle)nave* pad%-.n%nuooggmo BHeJ[psBAEe aa.df..ux'ﬁtpcxcgzmr
T OJMep "AEnapro” 3a Gopéa ¢ ofpasyBalieTo HA.IMOUBGHA: Ropa. Bmexp

CAa pesyIraTETe OT W3CJETBaHEATA namggnmma B ODAEXEDEE ¥ XD

P .IEPCTIEXTHRA DASBUTHETO ‘HA ATPOPH3AIECROTO :-nanpaweﬁne‘-mg glem_
SCApAKTEPUSEpa ¢ BCe IO-~ITHIHO ¥ M/POKO HABIUBAHE HA qmammrg A
DA DUNECKUTE HOZXONE ¥ MOTONOJOTHA DY WSCHOEBAHE ¥ ¥smorsyBaHe HA
G.JIORHATA CHCTEMA NOUBA-DACTHTENeH MAcWB-atMocdepa, ToBa o npa;an%
ITHT 33 HOCTUTAHe: HA BYCOKO DABHMNG HA WHTCHBMH & B IPOUSBOMC
1 DeljTeNHA FHTENEKTYAIWBAIWA HA CEMCKOCTONANOKE TPYA J HAC, -




I

BHIPOCH HA OBRYYEHMETO IO SUSHKA

JA TBOPYECKM MAKPOKIMMAT B OBYYEHUETO
Ar.Crpuraven, Codus

B Hewe Bpeme HNeATA 38 AMANOIMATH MOXIY TROPYECKHA poneo
HAYKAT& ¥ YYEOHHA IPOLEC NONYYABA BCE IO-~POIAMO UDWIHAHWE, Tasy ’
Hhes CTaBA HEHTPANHA B DAseuDaHoTs HA OCHOBHETE HPOCHeMy ‘ompamm
¢ odywenwero. Kaxro Cexexy Lpymep, ymcrpenara neftmoct no'cweomo
€ ONHAKBAR ¥ HA DpeJHBA Kpall ma uayxara ¥ B TPeTH XEAac, Pasiwga
MOXE A ¥Ma B CTENOHTH, HO He NO CHHBCTBO,

B y4ednEa mponec NOXPACTBANOTO HOKONEHLE YCBOLBA SHAHNA ¥
YMEH¥S, KOWTO My CA HOOUXOUMMY, 98 Xa DAMBCTH IMHOUHHO néramno
noxONeHKe "Hall-ronamMoro GOraTCTBO HA OOHMACTBOTO - HMe Mapxe - 01‘0
X0para ¢ TOXHHTe CHOCOSHOCTHE", 0T TOBA, KAKBY XOD& G RAXDY cnoao§~
chm yTpe e BY JaMecTHT, U6 SaB¥eH dOoraTeTsoro Ha oémecrnoro
Bruemero: xa oOmECTBOTO BABHCH OT TOBA KAK YUUM NOLRTA NHeo O.;xe-
JOBATENHO HAmA IBPBOCTONOHHA BANAYA & & 66 oRaNane mopqem;m |
MERDORIEMAT B AYHATOPRETS ¥ KIBCHWTO CTay, |
| nanecmo e, 4e "DeIenTy SA TBOPYESTHO™ HAMA, D TOSM OMHOBX
HE TBOPYECTBO He MOEe XA ¢6 yuu. Haropa nox paman’m HA TBOPYSCRITE
BHIMOXHOCTH HA NONPACTBANOTO NOKONGHME TRAGHA NS 08 DPASGNDA mpemy
BCHYKO CHIJABAHE HA TAKSH yYEOEH MUKDOKJMMAT, KORTO MO XABA BHOMOX-
HOCT HA MIANEXTA NA DAUKDEBA ¥ DABBYBA CBONDG TBODYOOKN BSIMOKHOOTN

Kaxpo mexs oSyveHMeTO H300MO ¥ XAXBA © 0 OwCIBIIBAIHO nma Ha ’
odyyeruerTo no duewea ? llenra HA odyYenwero o CHIMABAHETO HE THIHO-
UEHHY BOECTDAHHO DASBATH AMWHOCTH S8 yTpemmoro eﬁmecmb. Ocrorrarta
S4llaYA HA ¥OYUABAHOTO HA (QUOWKATA HO @ B TOBA N4 OWIAT NANGHM KOH-
KpoTHY SHauwA no guswxa, Komkpermure snamms me ca nex, a o8 epex-
CTBO 110 IHIA KEM OCHOBHATE LEX ~ (OPMUDAHETO HA wﬂo:a;em H& HAYYeH
mﬁﬁﬂwﬁﬁﬁﬁmﬁﬁfﬁw gkmmmx, YUBAKHOTO He TPAOBA XA NORTOTBA
o ey OB x;pa“. H, MOMOHTH, AUBCKATH ¥ OHYMHWTOXY HA KHMLH,

Ha BBIDOCA 38 BHBIMTABAHETO HA MUBNOXTA B TBOPYOORH I¥X
ILJX. Kammua OTOABA WIKJNOYBTENHO SHAYeHwe, Tolt OY¥TA, He "BROPOCHT
88 OTC0PA ¥ BHIMWTABAHETO HA MIANOXTA SA TRODYSCRA HAyWHA padora
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BUHATH € Ouy (yEiaveHTHT 38 YCUENHOTO DpasBUTHE HA Eayrata", Bhamm-
TABAHETO Ha TBOPYSCKNTE CIOCOCHOCTY 03HAUABA IPEZ¥ BCYIKO DASBUTHE
HQ« CaMOCTOsTemo HeCTAHIAPTHO MECAEHe, 33 KOero ofydeHzeTo O fusu-
¥ M MaTemarura e mall-moxxomsmo. ToBa DA3BUTYE CTaBa IO TPH HACORY:
0000IEeHWsT 1I0 NETH HA PHIYRUUATA, NEIYKTUBHY IPWIOKCHES HE W3BECTHH
TeODETYIHY TONOREHIS ¥ NUaJeKTHEA - DasKpUBaHE Ha MDOTHBOPEHNA MERLY
Te0PVA ¥ ParTy, : .

3a paspyTreTo HA CaMOCTOSTENHOTO MUCIEHE 0COGeHO TOAAMO 3Ha-
YeHWE W¥Ma padoTaTd ChC CTYHEHTWTE ¥ yYeHUIETE 1A chIelicTBYBa HA
TeXHUTE pHTepecw, Ja OBIe B PeBOHAHC C TEXHUTE HARJIOHHOCTZ, A TOBa
SHAYY, UYe e HeOoOXONEM FHIUBALYAJCH IONXOR. PasBUTHETO Ha CaMoCTOS~
TeHOTO MWCJHeHE, KBM KOeTO IPSJ¥ BCHUKO Ce CBERIA BCHAKAKBO BBL3IU-
TAHWE Ha TBODYECKWTE BHBMOKHOCTV, O3HAYABA Ja CE WSKINDTM BCAKAKDB
IAGJIOH B OTHONEHZATA MEXIYy IDemolaBaTel]A ¥ CTYNEHTA Wid YHUeHHKA.
CaMO IIpW TBOpYECKUS VHAVBIAYAIEH LOINXON HA YUWTENA MOES Ja OYaKBaMe
TOJIOKMTEJHY DPesyITaTd B DasBUTUETO Ha TBOPYECKUTE CIIOCOGHOCTY Ha
yYSHWKa., B T03y CMUCHI OTHONEHUATA Ha Kamwna KEM HEI'OBHTSE JUSHPLY -~
ScCTIVPaHTH ¥ CTYJeHTV — ca NpuMep 3a IoIpaxaHue. Tok ce cTapae Ja
OTKPWBA TeXHUTe HAKJIOHHOCTY ¥ CIIOCOGHOCTY, CTPEMY C€ II0 DasiyHy Ha~
YgHY I passBue y TAX CaMOCTOSTENHO TBOPYECKO MUCIEHE. TpanuupaTa Ha
PLOLDHODNE Ge MpONIKeHa ¢ yollex or Kamuma @ pesyararyre OT HEA ca
HaNWIle B IidiaTta ChbBeTCKA (usUYecKa MKOJA. Pasdupa cé, He BCEKW IIpe-
nopaBaTeJs WY YUYATeA ¥Ma OCEKTHBHATE U CYOeKTUBHATE BBBMOXHOCTY Ha
Kammwiza, HO HeroBEAT Ipwvep TPaACBa Na HE BOZM.

IIAHEK oBme € OGpHIal TOLAMO BHUMAHUE HA DasBETHETO Ha CaMOCTOS~
TOAHOTO MUCJEHe. B HoRIama CH "Hponsxon ¢ BIUgHEe Ha HAyIHUTe EIeu"
naiK Mexny npyroro npme: "He e Taka BaxHO HA KAKBO y9AT B YIWIELETO,

a ®aX yduar, EIH0 HauCTUHA pasCpaHO OT yuCHAKA MATEeMATEUHO TBHPHEHES
e, IO-ToiaMa mesHocT or 10 fopmymy, KOWTO rolf ¢ HAySWI HRUSYCT H
IAxe 3HAEe Kak ja I'w Iopwiara, HO HE € pasdpan NeflcTBUTENHAL WM CMI-
o, OYHKIOWATA Ha YImIpueTo He 6 Jia JABa cHeupaleH omgT, a G2 E8pa-
doTE IIOCJeNOBATEJHO METORWYHO mucnene”. IIo=ACHO OT TOBA 3a LEIHTE HA
odydeHweTO 10 fusyKa ensa Ji 0¥ MOIVIO Jia Ce Kaxg.

B obmms IyX TOBODE akam.A.Batepcku: "Hfe me TpACBEA BCE NOBEUS
¥ nMoBede NAa TOBOPAM 32 BBH3NNTAHNE, OTKOMKOTO Ba 0CpasoBaHFe... Hama~
Ta OOPpa30BaTelHA CHCTEMA TRACBa Ja OCHIYDH BRINATAHNETO HA X0para, B
CMECDJ — CH3TABaHe HA TDARIAHCKY ToOponereid, Ha EABMLD 38 CaMoCTOR—
TeJHO MUCHEHe, 38 camocToaTe HO neftcTsye", VMERHO — CaMOCTOATENHO




muciere! To e Hail-BamHOTO, Clenm Bpeme KOHKDETHHUTES 3HAHVS MOxe Ia
0BZaT 3a0paBeHy, & CaMOCTOATENHOTO MUGIEHE OCTaBa SaByHATH, HOKaTo ¢
RUB 9OBEK, IO Kpad Ha XUBOTa My. 3aroBa M.laye He cuyuaiimo UPYIOMHRA
B cBOATA aBTOOWOrpagusa, ve "o0pPa3oBaHWE € OHOBA, KOBTO OCTAR
KaTO BCHUKO HAyYeHO € 3adpaBeHo",

Korato roBopum 3a BB3INTAHUETO HAa TBOPYECKHTE CIIOCOGHOGTYE Ha
mIanexTa He OyBa Ja NONUEHABAME ¥ BEIPOCA 3a CBOGOIHOTO Bpeme, 3z~
IIOTO BCAKO TBOPYECTBO WCKA ¥ CBOCOGHO BpeMe. 33 Ha wamucmy YOBEK
Hello HOBO, 32 Ja Oblle TBOper, Tofl TpAcma ma wma BpeMe Ia IOMUCIW
cBOGOTHO, He ciyuaimo Mapxc TBEDIW, Ye "GOTAaTCTBOTO Ha HapomuTe ce
OmeHSABa IO TAXHOTO CBOJOTHO Bpeme". B TOBa OTHOMEHNE ma'ome MEOTO
g ce IOMWCIY KaX HAWWTe CTYHEHTH ¥ YYEHIIN Ja OBIAT OCETYDEHH o
IIoBeYe CBOCOIHO Bpeme. C(HUIOTO Ceé OTHACH ¥ 34 HAC -~ HayuHyTe pajor-
HYUp ¥ IDENofaBaTeluTe.He e TaiiHa, ye HEe IIOYTY HAMAME CBOGOHO
BpeMe, 3al0TO Hu Ce HaJara Ge3MulOCTHO Ia I'0 IPAXOCBaMe B pasHy
BTOPOCTENEHHY aRTakuMeHTH,

Pasdupa ce, cera BpemeHaTa ca Ipyru. Msraexza Ge3BB3BpaTHO &
¥3Ye3HANO B MUHAJOTO OHOBA BDEME, KOTATO CTYEEHTY ¥ IpPenoIaBaTeny
He ca Owiy Taka CTETHATH B TBEPIY AIMVHUCTDATUBHE DAMKY, KOTATO e~

fiaJy IPefy BCUUKO DPEBYJITATYTE — KaKBO € IIOCTUTHATO, & He Kak TO € Gmio
IOCTUIHATO, I3BECTHO €, We B OHWA BEYe KJACHUECKY 3a (usuKaTa BpeMena
BaIBJRYTENHO CUIO IOCEUeHVeTO CaMO HA HAKOW JISKIWY U Ha J260paTop~
HATe 3aHATVA, HO He € Jm Tasy CBOGOZA eIHA OT IPUUVHUTE IA UBPACTHAT

& CJeq

- ToraBa TUIaHTWTe Ha (u3myecKara MuchI — Alimmaiia u Bop ? TBOPYECTBOTO

€ HEeXHO I[BETe ¥ He ca J TBRPIUTE DaMKV HEIIOHOCHME 3& Hero 7
BaryO 3HAYeHUEe Ba DPABBUTHETO HA TBODYECKUTE BBH3MOKHOCTH HA
MIAMEKTa UMA BHACAHETO HA NOTOPWYSCKY €JIEMEHTH B yuYeOHWS IpPOLEC.
Ao QusyveckuTe pIeW Ce JABAT HE B TOTOB, 3aBLPUEH BEI, 4 6 IOKA3EA
TAXHATA CBOINIUA, TOBa BH3NVWTABA B TBOPYECKN IyX, ChIeficTsysa 3a
Pa3BUTUETO HA CaMOCTOATENHOTO MucieHe, Kaxro orTCeisssa Almmafin,
BBIOPEKY, He FMa MHOTO aBTODPY, KOWTO MOTAT Ha WBJOKAT eIHA Teopud
IIPOCTO I fACHO, PE3YJATATHTE IOYT)Y BYHATY C€ NPUIOIHACAT HA UNTATENT
B roroB Bum. Ho rorapa "roif He mpexwBABA DAOCTTA HA THDCEHUATE U
OTKPUTHATA, He ycema IpoOLeca HA BLAHUKBAHEeTO Ha uuerTe".
3ano3HABAHETO C OPUTVWHAIHUTE PAGOTY HA KJIACULUTE Ha (usuKaTs
MOXe Ta CBRefiCTBYBa Ba YCTAaHOBMBAHE HA GJATONDUATEH TBOPYECKY
MUKPORIVMAT. OPWIVHAJHETE DAcOT¥ HA KJAACUUUTE MOXe I8 IOICKASBAT ¥
METOIWYRY pEemeRus Ha Ipemomasaresure. II.J.Kamuna TebpIW, U6 "elum
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or Hali-efeKTUBHETE IBTHIA, 33 ma ce HAyyYuM JIa OIeHABaMe gizgquxizf
o HA WIGIEKTA € UBYUaBaHeTO HA OPWIUHAIHUNTE DA
caoo0oKe: ToBa He TpAGBA 2 ¢ NpeHeOpersa. MeH JIWYHO -~ OpPO-
- p3y9aBaHeTO HA padoTuTe HA TaKuBd yqegn KaTo
76 Me Hayuy Ha MHOTO ¥ OCBEH TO0Ba, TO

JIEMTTE Y9EHY.
nenrans Kamulg
Mamcyen, Peilnv, Kwopn, Jlede
atl

5 ¥ eCTeTVIHA HACIaTA . ;
= I, JaHEBeH CHULO CHBETBA [2 CE€ BHINIEA B mporpaMara u3yuaBaHeT

- . My He
e GmorpaduyeH MaTepual 38 KIACHINTE. Tolt myme : ;IxénTxg 2:,12;%9
¢ ’
i aspuTHe ¥ (opMUpaHe Ha HeTC
eiicTByBa 3a O0LOTO D
;zimo RATIO3HABAHETO C MCTOPUATA HA YOBEUKHATE yCRIUA mﬁan(;.dnﬁcoﬁa;wﬁoo—
ara,0TpaseHa B ¢uorpajunTe Ha BEJVKNTE YHeHH OT O ot 00
o aTr:x epoyoys Ha muenre,Camo MG T03M I'BT MOXeM T2 WM o
TOF;I{;I IpUEMHVI ¥ Jia BHyWIM Ha TOIPaCTRALOTO TOKOLEHNE npe;acmm
P : ; Ta, ARO
HETPEKBCHATOTO DAsBUTUE K XyMaHuTapHaTa LEeHHOCT 2;6};23;1{;& R
0 Ba Tesy, KOETO MMAT HAM
BCUYKO TOBa € MHOI'O BAXH opezme ¢ moce-
0 Te3¥ ChOCpARCHWS HMAT Ol OJLIM
THT Ha Haydua padota, T o o
Hye 54 GbIemuTe IPenofaBaTesy ¥, Ipeid BCHUKO, 38 m;rpox;x: R
KOUTO 3ABGPIBAT W3yUABAHETO HA HAYRUTE C VURIAHES KyDC™ . o5
OcoGeH0 BaxHa DOJA 3a YCTAHOBABAHETO HO ©IVH WiLH ;:py;, o
Wy JION TBODYECKH MUKDOKIUMAT WIDAAT OLESHEATE Ha yc;z;c;.; igxoaexm
B HA, ' -
3 BEIPOCHT 38 KpUTYKATA
3a ONEHKETE € QaKTHYeCKH e oo 1o
oxe Jia ce MEucay, Ue Touepal
an B yYeSHzs Ipomec. M ; o .
of:emcme, CIIOpeL MarcuMaTa "o-nodpe Ja ce Ha,memg;é ﬂzzz;g:;meﬂnfm oo
H -
- ByJTaTH, We OCHIYPH
sy", wWe mJajme mo-Ho0p¥ De gt
wygn;wam :’aa pasBuTEE Ha CAMOCTOATEJEHOTO wmc.ueire. Jla omeHym qgia )
BECOKO, IA My Ialel MAJKO HOBEYE, nya paeM", 3HAUW Jia MY : yBaill
,uo:aepm’e Ia TO 3aBJAKUN JA Jafe yTpe NoBedc oT TOBa, KOETO Eo;manTOBa
’ eIpo,
ye "mocTapan JeNexxuTe I
ec, K.I,lnONKOBCKE EABBAJ, ( e e
Inu: camo He OWJO BpelHo, & jaxe crueficTByBaNO 32 ycUemHATa P ‘

Y‘IQHHIIMTB-" .

a MeXAY
MoZe YBEDEHO Ma TBEDIEM, 96 UOBEUHOCTIA B OTHOMEHUAT

oTHIeC—
raTo Hafi-pucm mejar

TE Ce © OImpaBhaBaja

[[enaro3y ¥ yUYSHVIE BUHA > O o .
nnnnpmmm. ('BIeBPEMEHHO YOBEUHOCTTA € p Hait BZ;mgﬁr oni;:a'mz ymmc.uo—
Il engHCTBEHO Ha HelHA OCHOBA MOEE Jia Ce cs;gz.zT

Bys 38 TBOpYECKa HAYIHA ¥ enmaroryyecka 1e .
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JUIHOCTY 1 IRIA

8A IBOMHATA' CIMPATA ¥ HEAHUTE OTKPYBATEM

I.Tynesa
TP. Cojusg

Enmo or mafi-rosemure HayuHy NOCTMXGHNT Ha Halng BeR o W3ACHT~
BaHETO HA MeXaHW3Ma B2 IIPeHACSHe Ha HaCJeLfiBane Ha WHOOPMAIWATA B
HUBUTE OPTAHWSMY, BCYYKE RuBY CHUECTBa WBNOASYBAT €IHA & CHIA JHYBED-
caJHE cxema, KOATO ce OCHOBaBa Ha IiBa __Ic.napa MOJNEKYIV: Genrsuy p
HYRJIEHHOBY KHCEJWHY,

Bndcmmesw Ha CeJITRUNTE CTaBa IpY  HENPEeMEHOTO !
MOJNECKYINTE HE HYKICWHOBHTE KVICEIZHY (IFK v maxomko BUIA D
THK monerymy ma | DPYOOHYKIEVHOBATA KYCEJINHS, PHK). Tenwre
BepuraTa Ha Ie30KCHDPHGOHYRISNHOBATE, kuceavHa (JHEK), _

OrToBOp Ha BEmpocuTe, KAk TEHST 0o0ealevuana CuuTesa Ha OeyThka
T.€. XKaK To# padoTw, kKaxso OIPENeJA TONAMATA YCTORUUBOCT Ha I'eHa ¥
Kak craBa JIBOABAHETO Ha I'EHUTE. IPY IeJeHWe Ha ‘KI€TRUTS, TaBaT More-
KyJmara Cuomorng u MOerRyJIHa;I‘a.éPID@Hmd_Ra. Tosu orrosop ce daswpa =4
OTKDNBaHeTO Ha BTOPUYHATA CTPYKTYpa Ha JHK, B IHK e Bamucans Tporpa~
MaTa 3a OMOCHHTE3 HA Gexreka, IlpoGaemsr 3a CBOTBETCTBUE MORLY HYEJIEO0~
THIHNSA W aMUHOKWCEJVHHNA TEKCT T.e. IPOCJEMET 3a TeHeTHUHWS KOX,
MAKADp ¥ CTPOTO (OpMyaIupaH OT Gusumu BeJHaTa cieq OTKPYBaHETO owl')yfcmy-

para na JIHK, e Omr pewen ¢ Guonoryumy yu XVMUYHY MeTony mpes 1965 p,
or M.Kpumdepr n T',Kopanua, '

TuBKUeCKOTO y3CKELBARE, NOBENO IO OTKpUBaKe IBOIHOCTHpaIHATE
CTPYKTYPa Ha JHK ¢ momomra Ha, DeHTrenorpafuaTa mpes 1953 1, ce e
OKa3ajlo CRbpP3aHo C OCHOBEH Ipodaiem Ha, GuonorudTa. ,Hgfgﬁnognnpamggg .
CTDYKTypa, BaKpemeHa G - BONODOMHY  BPB3KH, ofiCHiBa: yéroftamBocTTa BA
THE T.e. yoroitumsocTra ma Tema. Axo TIpY “UBMEHEHYe  JCIOBHATA HA CDEJATA
Cé NPeKLCHAT BOJOPOIHNTE BPBBKY, mBoftHara CHupana ce paszyend ma nBe
Bepury. Hywneorumure or Bosma Bepura IPUCHENMHABAT MOHOMEDPW, CaIel

TIONYKOHT eH3aIMS Ha MOHOMEpDUTE Ce odpasyBar mse Hoﬁn'mof/hm" GIypaJy

yHacrye =g
ONCTBERY Hg
Ca vacr or
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EP30 pela-
ymenara Ha @, Kpur u [,YOTCHH, KOMTO GarecTalo ﬁ dmzpaTgm :
; i e
I'Jracsﬂooguema B KemGpuznx, ¥ Ha M.YBIKUHEC, IIpOBgJI ;u;s:ia e 1
e o anyg B Kuare Komume B JIOHMOH. Ilpes 1962 r. e
. CTPYKTypa HA HYKJICHHOBHTE KUCEJIVHY ¥ TAXH O
MoneKyMilze Ha wHPOPMALEA B EMBATA mareprs” ¥ HA TPEMA =
38 IpEHa : | =
mnoRRe o HPEMM‘H na 8.V1,1916 T'. B CEBEDEH XanvmToH , ARTINL .
nc Kpur e pole R e
ip;ﬁq;meps Muxwr, B Dapebpcuts Konunx Ha gzzne;:; o Cyzﬁ "l
Mﬁgn?rqn fusuka u mpes 1937 r. moiydasa cTenenanOTaTa D g
I?Ingymae geTo HA BTopama CBETOBHA& BOLHA ngemc:aa ii O T e
: uiicKy yUe
CYUKE AHIVIA
. TlomoGHO Ha IOYTH B onn oyt 2p8
I;Zizaolgyoa IaH 3a& OrdpaHa Ha cTpaHaTa ¥ pacoTy B Hay
JMUD #CTBO. ,
e & 47 MTEI;;:' ¢e BpHIia B YHUBEpCHTETa B KemGpuzx,3a 12 .
N y Ja6opaTopys,
oqnenia p3yuaBa GUOJIoTus IHPBO B Cmpeﬂmp%eciazi ocﬁoizam gy
iilgne B J260paTopuaTa II0 MOJeKyJIHa dnoxozzsez;m Tdﬁonommra o
¥ ma ce )
orgaxe OT (Qwsurara T o
et JTI: f:: E.lpromuarep "KaxBo HPEeACTABIABA momzﬂ ; qza up'mmo
KHEzal%ﬁ T .He nosuapaiiky HYTO OWONOTHT, HATO OPT : romxnmﬁn o
HP:cwa.norpaqma rolf ce 3aeMa B IPOIBIXEHNE Ha mg;n;o o :
i{;ﬁsa eJIEMEHTY OT TesSy Hayku, Ilpes TO3X nepno;tx ;: o xpch .
B.Bamn padoTE BEPXY oduara TEOp¥A Ha X——J]:B:Ba quamﬂa e uzpau’
npemuosiara, 4e MOZeNbT HA ol ~KepaTyHa C€ JIBJLKA IEpaLs
o HATEXCTBOTO
e ;J;Bma ?ﬁﬁ?mpm xaprepara Ha O, Kpmr oziszaylgzcm o
MAanya ¢ 23 Tozpm o .
T. C A TOraBa e
samounano npes 19561 T. o "
Mfaecmawa yM padoTa NOBeRNa N0 OTKPUBAHE ;;Bo;;i: pegim;;rp -
Ha JHK ¥ cxemara 3a DeIMKaIlA mpez 1963 I'.BB e afery
CY MRCJIEMBAHVA HA IOJVIENTHIY ¥ IPOTeHHH npdomm > camar o
ToKTOpCcKa cremeH, CJaer TOBa VHTEepecHTe ¥ pa » JIABH JOA
GeXTHhUHNS CYHTE3 ¥ TeHeTWIHHA KOT. -

¥ :

HAYYHATA CTEUeH
B YHWBepcuTeTa B YuKaAro ¥ Ipes 1947 7, TOIYyvYABa HAYHH

me
Baveasp of Caftzrc. [lpes Tesy ronmnrzzgmmma.
CEDHOBHYE WHTEPECH KEM namaﬁe Ha one e
cJel MoJyuaBaHe Ha CTUIEHNIEA 32 b it YHEBE

CKETE My ZeJaHWd yspABaT B
ToBa CTEBA BHSMOXHO
B BROMWHT'TOH,
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FDMETO SUprara MextopeKa reun upes OG0 r. lpes mai 1951 v, m
crmnosiym n Heanod Toil busiin PUHTTEHOBHTO CHIMKIE HA Rpuerauma JHK
i ALYIOGIHC B Tond RPOMOIDT JGMIDANIGHHOTO Hi HOT'OMITO BoCJ0Unaupg
WA OTDYRTYIHE XA 1A HYIIGRHOBWTE RRCLIRY 3 Hporesny, e
WHOPRE TOWL CTHBL BBUMOBHO B o M oktomspi LULL . 1ol noctniba pa
paciorn B Kimmre Boamig, RLieTo o0 muiouninn ¢ fpateve Kpui, Toxuure
CHINGOTH YORMUA, COUINMY RO MHOPO CKOHODMMCHTHJHE JAHHY wmar ug
PeSyIraT npes mapr UL D, HPCHNOmeHNeTo B KOMIIIMCHTADHA XBOHEO-
CHEIHA Rondprypanus wa JHK, Ho-HaraTik BHTepecsTe Ha YOTesH ca
HACOUYOHN DIABHO B u3gjeipane podsta ua PHE B Oelrsunsg cunres,

Mopre Yuarpne e poxen »n lomrapon, Hopa Ueyawausa ma 15,XI1,1916p |

lid WeCTrONMNHA HHIPACT orEpa B AHramL, Jus dwonka B Cenr Jxow
Kommox, Kemopwas y mpes 1908 p, crapa Loveasp of Calizie, B Lupwunrey-
CHY¥H YHMBEDOHTER KATO ACHCTEHT Ha Mpob, A POHEAL 30yuaBa JyMuHE -
KCHUMA HA TBBPAY Tena. JauMTABA MOKTOPeKa Teun #pes 1940 r., nocpe-
TEHA HE TEPMMMHO BAXBAWAHE HA OJNORTDQHM DB oCHOpY » Teopusra ua
Gocopycnenupara, Toll TPRIArG wHewTe CF Hpy paspadoTnane WA HAKOW
BOCRHOBDOMOHHY IPOCdXeMY . JaemHo ¢ npod, M,0nsiay padoTy BLPXY Mac-
CHERTPOIPAfCKO DAINEGNRHE HA YDAHOBY ¥30TONM ¥ OF LupMuHPaM ce
rpoMecTHA B KaXwhopuud, KHMOTO TeIR MOCJASNBAHUT NPONLIRABAT 38 BOGH~-
Y nei.,

Koraro softwara cuipusa, mpes 1945 r. rTof npenomana (uavka B
Genr Auypo, HOTMEHAMK, KLACTO LPOQ. PAMNAN ¢ OPDREMORDAN CHOhUBHINA
JAGOPATOPUA, (UEX 7« MORMMHA WACHAGHOBATEACKA DHOOTA HA (UBUK, NHICORO
HOTPUCEH 0T ATOMHBTO HOCHCUWIY ¥ SYRCTBYSLUNY BYHA 0T codeTBeHWR oy
UPUHOC M, YMIKHHC BANOUBA Mo Cf JAHMMOBA © GHOIMIUKA,

LB BPRUKA € DPOCRTMTHL CH B GROGHBMRATL ToR @ NpeMucTsa B
fire Kousax » Jlonxon, Hall-naipen ce sammana ¢ POHOTHEN edexty
i YATPAGBYRA, HOCHe PAGOTW WERXY YORDLDHCHCOTHYBANOTO HA DOdMexrToper
MUKDOCKON 88 YATPABKOAGTORO MUKDOJOTOMUETPIMHO MDY WABAHO HA HYRIOHHO-
B RRCOIMHN, Mayuana opuemraruss Ma HyDEHy ¥ NUPAMIINY B TIOTHHOMO-
GHOMHMA BEPYC ¥ B RYRKASHHOBH KMCONMHD YPGS HOMOPBAHE HA YATDABHOIO~
TOB AHXPONaRM, CHGI ITPOIBIRMTEINNY DEHTPEHOTDATORY HICHORRARNS HA
JHE wrsa RO wneara o8 CHMDATHATH X CTDYKTYDA ¥ eKCHEDYMEHTANHO YoT~
HORBABA KODERTHOCTTA Ha NPORJOKEHATH of Kpud ¥ YOTCHH CIpyRYYpa HA
mﬁCu

Korato ¢e rosopy sa oTxpupase crpyrrypara Ha JHK He moxe 18
He CO CIIONEHE MMeTO HA POsy DpamrJiBH, Yu¥ro KAYOCTHOHY CHIMKE ca

1
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HONCKASALT ¥ IIOTBBpawN KLeATa 32 ABoiHaTa CIUpaja. )

"LrodUBY UHNTe n3cHeNBAHEA BAI0YBAT C NOCTAHOBKA Ha (QUBi-
yecka BAIAYA, OTHacsma ce WBM ABIGHHA Ha XUBOTA. 3ajatara MOXC Ia
ce peiy ¥ ¢ CHOZOTYWHY ¥ XUMUYHY METOmH. BaiHOTO e, U3CIefoBaTe-
JHT I OTOW Ha, mospnmure Ha Qusyxara - M.B.BosKeHEeHRH,
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