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Tpu masmsn cootsercTayiomedi xonduryparm 1
BAATONPHATHON OKPYAAIONIEH CPEAN KBAII-TACIONIETO
PRIPAAR, MOKET BHCBOGOKATECH BOABIIIEE KOAIECTEO
ACKTPOHOR, Ten TPEBYETCH AAA TOFO, MTOBH HAYATS 5TO
smcsobomAcHne. Bucaofomacnie omeprim suanuacT
BHCOKOMACTOTHHE KOACORHIA, MTO NOKAIATEABHO AAA

METAAAZ HAT METAAAOB, BOBACUEHHELX B 5TOT IPOTIECC.

Buipoc BHCOKOMACTOTHON SHEPIIN U3 METAAAOR 11
HOAYMETaAAOS (HOAYIPOBOARMKOR) € HOMOIINIO KASH-
TAclomero  paspasa obpasosanuio
«pamarTHOf anepri (Pedaxmap: Mo npusoinss gpucaassnni

HpHBOANT X

aomopexuii mepun, Komopwil nauGasee mouno nepedacn cyugrocms
S6HILE 1O CPABNENINO ¢ IPUNATIBAS TIGPAUNON <A AUCTIGR INGP2ALD).
Dra KoppeAsIA GuAa OOHApYACHA B HPONECCE MOMX
cofersenmux  mceaeaonammii.  BucsoBomacmie
smCOKOACTOTHO ameprin n
ACKTPONPOBOAHIIKOB GHAO HOATBEPAACHO PEyABTATaMIT

atomon

HCCACAOBIHIIT MEXGHI3ME KBA3N-TACIOMIETO PA3PAAR AT
werneproro cocroama semectsa. Tasim o6pason, pes
HACT 0 meoBuaiin0 abexTHRNIY aATEpHATIRIIX
CXEMAX HOAYHEHIA DHEpIIIL

COCTOAMIE KNIIT-TACIOMIETO PAsPAAR INEET MECTO, KOMAR
cymecrayomen
2ACKTDONPOBOARIKAMI, IPHMERACTCH
GoAbman pasmina 3apaAos. Feamm sAeKTpOAN OKpymemt
BOJAYXOM, TO IPOIIECE CONPOROKARETCA CHIICTALIIIM 3BYKOM
DAeKTpIMECKIE CBOMCTBA B PA3PHBE MOABEPTAIOTCA

B mpomMeyTxe, MEKAY  ABYMIA

AocTaTOMHO

HAMCHEHIAM: DACKTPONE (TEPAIOT) CBON ATOMH 11
smcsoBomAaioTea. B
HomM3HpYeTCA 1 TpancOPNUPYETCA B MAAIMY, B
peayAbTaTe sero on mepectact Garrs raso. Tasim o5pazon,

MBI TIOAYSIAEN SETREPTOE AIPETATHOE COCTOANTIE BEIIECTE,

9TOM  COCTOAHIN  BOBAYX

HOMIMO HIBECTHL THEPAOTO, ATAKOTO T TA3005D3HOI0.
Uerneproe cocTosmme XapaxTepuayerca xopomreii
Cpeance compornpacmie
HENIECTER, HAXOAMIIIETOCA B ATOM COCTOAHII SHATHTEABHO

SAEKTP OIPOBOATMOCTBIO

HIDRE, STEM B Ta3005PAINOM COCTOARTL

1 AEACH NPEACTABARET COBOI Aerko

Mbmmammo, kotopas Momer OuTh

HPABIAO, FeM AYIIIE TEPMOIACKTPINIECKAA PASHIIA B
PRIHOPOAHOI T1ape, TeM GOABIIE SHEPIIN U3AyTCHIA
ICHEIPYETCA HPH BOBACHCTRIN TARSMEHHOTO TIOAML

Biieputic 1 OGPATHACH K ABACHIIO KBESTI-TACIOIIETO PA3PAAR
8 nmawase aeta 1981 1. Mue yaaaocs nponaBaioaats 3a
nponeccon

COAMHITE A HEIMI TPOBOARMI € IARCTHKOBOIT 130AAIIIICH,
KoTOpHE GmAM npmOGpeTems MmHOM B Marasmme
paamoaeTascii. TIA3MA MEKAY ABYMS NPOBOARMI BOSHITKAR
Buao

BOIHUKHOBEHIA PA3PAAZ MEKAY ABYMA

M3-32 MOAYH BHCOKOTO HANPAKEHIA, WTO

HeoBx0AIMO aKclepuMenTa 110
saextporpasnTatum. T1posoAa GHAI CKPYSIEHH MeAY
COBOI, 11 K HIM TIOAIBIACH 3aPAA TIPHMEPHO B ACBAHOCTO

AAf TIpOBeAenTI

KILAOBOABT.

Mpomabaoaars  © ocmasockoma
HHCOKOMACTOTHH] CHITAA, BHSBANHA] KBA3I-TACIONIINM
paspasoM, nme yAasoch Toabko B 1989 r. Curmasm

noMoTIBIO

HPOXOAIAN S€PE3 TOMEIICHIUE 1 TEHEPHPORIANICH TpIT
HOMOIIN CKOHCTPYHPOBAHHOTO MO/ IPHMIITHRHOTO
yerpoiicraa. VETpoiictao npeAcTasAiAo coGoii rrapiyio
Crpymy, mpotamytyio B memtpe  Tpybm 3
noAmmIAxAOpIAL. TpyBa GiiAa 0GBITA HI0ANpOBIHIEN
TpancdopMaTOPHIEN 1POBOAOM. DT BHAa mepsas
ImrotonAeHHan MHOM nomHan Aavma, Oma Bo3BYRALAGCH
HPH TIONOII TOTO K¢ HCTOMHIKA SHEPIII, C HOMOIIBIO
KOTOPOTO HECKOABKIIMH TOAGMI PAHBIIE MHE YAZAOCH
HaBAIOARTE TIOMBACHIE TARaMERHOTO adbipexTa.

Mite BHAO HIBECTHO, SITO MO HOHHAA ARMITA TCHEPHPYET
BHICOKOSIACTOTHbE BIGPAIIIL, DI HOMOIIII HOHOR BO3AYXa,
oamaxo BAOTH A0 1995 T. atomy
npakmirieckoro npmvenerma. B 1995 roay a ocosnan
BAAHOCTH CO3ARHIOM MO/ HOMHOI AaMI, & Taxze

# me Mor maiiti

CHASAMHOO C HEll BHCOKOWACTOTHOTO HOHHOTO HOAM,
xoTopoe, coraaciio Mopsto, IPUATO HasBaTs SHEprIeil
maysenns, (Haamame aammofi smeprmm asaserca
OCHOBONOAGTAIONINN IPHAIIION PaBoTH yeTpoiicTa
npiena ameprin, paspabotantoro Mopoe),

C HOMOmBIO OAHOTO 13 OKCHCPUMEHTOB GHAO
HOATREPAAEHO, MTO KOTAQ 3aPAKCHHMNI KOHACHCATOP
PRIPRACTCA M1EPEs HCKPOROTT HPOMEAKYTOK, HMEIONIEECH B
Jamace SAEKTPHYECTBO

TEPEAZETCA  TOCPEACTBOM




[image: image2.png]BHCOKOYACTOTHNX JAEKTPIECKIX KoAeOammit. Brrao
OBHAPYACHO, MTO ARHHNE KOACORHIA HMEIOT MECTO
HENOCPEACTEEHHO T1EPEA PA3PANON KOHACHCATOPA, OTKYAR
1 HOABMAOCH HAIBAMIE «KBAN-TACIOMITD PapAA. Brao
OBHApYACHO, MTO CTABHABHAT 1IEPHOA KIZIT-TACIONIETO
Pa3pAAa XapaKTepuyeTCa mepeateii omeprmn i3
nepmmOf satymn B0 sTopiemyio. Hemocpeactenio
HOCAE KBAN-TACIONIETO PA3PAAA HABAIOARETCH BIBPOC TOKA.
B MoMeHT BHBPOCE TOKA IHEPIIA, COACPARMIAACH B
KOHACHCATOPE, OCROBOKARETCA TTOCPEACTBON HTOTEPI TelAR.
OMEBUAO, UTO TIOACPAAHIIE CTaBHABHOTO TIEPHOAR KBASTI-
TACIOmEro  paspaAa

adpextusnmii cnocod mepeaatn 1 npeodpasonan
aneprinn, Tasiy 05pason, HEOBXOAIM coOTBETCTaYIONIITT
KOHTPOABHEI MEXAHII3N, B OCHOBY KOTOPOIO MOAET GHITH

npeAcTanaser coboii  Becnma

HOAOZKEHA MOA HOHHAA AGMITA,

B X0A¢ ARABHEHII HCCACAORRHITIT BHAO OBHAPYKEHO,
TO B AQMITe COXpARAETCA CTaGABHET ypoBes BIOparTTit
KBAIN-TACIONIETO PA3PAAG 1 TIOAABAIETCH BHOPOC TOKA B
nexposoii mposekyTok. TakM 0GpAION, M IMEEM ACAO
€ CAMODETyANYIONIINCA YETPOTICTBOM MOTAITEHIA
paaparos. ECAI PACTIOAOKIT: €10 HOCACAOBATEABHO €
tpancopuatopon
PAIPAAHMKOM, TO IARIMA B HEM HATHHACT UIARBATH
pasmoMeproe menie. AyIa B HCKPOBOM TPOMERYTKE
nowth Geasmyuna m owens masa. [poaoasmiTe e
KOACBANIIA MOAHO HABAIOAGTS € HOMOIINIO OCIIAAOCKOIT.
DACKTPINCCKaA ARMITONER, THOACOCAMHERHA & BTOPITHOI
OBMOTKE, HASIHET APKO TOPETH. DTOT PEIyATAT GHA Gt
HEBOSMOKEH $63 NCHOABIOBIHII B CXENE HONHOT AAMITEL
AaMIa TaiKe OBAGAGET AOTIOARITEABHOI BOSMOAHOCTEIO
HPEAOTBPAIIIATE PA3PAAKY OBPATHOT DAEKTPOABITAYIIE
CHAN, CO3AGBACNMOf MEAYKTHRHEMI Harpyskami. Bea
HPHMEHCHIA HONHOI AGMIIN TIPU PR3pAAKe OBHTHO
HPOCXOANT HOTEPA SHEPITN 1 €€ IPEODPAIORANIE B TEITAO.
Henoasaonamie HOMHOI AMII, TakIM 05PA3ON, AZeT
adpdpext coxpancra areprm

Bes cepacsimmra o Ayromm

Basosuil zenepamop «paonanmuon snepzui

Tereparums cactonofi ameprinn me TpebyeT npuBACTEHII
KAKOTO-ANBO HETPRANIIIONHONO HANPABACHIA HAyKH,
ofxoamero Mpmmmums «obunosennoii (s, Moe
m0BpeTenie MpeACTaRARET COBOI yHUKaABHET crIOCOD
HCHOABIOBAHIA AGBHO HIBECTHOTO HCTOMHIUK SHEPIIIL
Mie yAaAOCH OGHADYAITS NPAKTIFECKI HEMCHEpIACMHT
nCToMHIK Suepr. (PAAUAHTHAA SHEPIID CYIIECTAYET ©
Hastasa spemer. Mie e YAGAOCH COAATE yAYSIIEHHHT
METOA TEHEPAITII 11 IPEOOPAIORAHILA SHEPIII H3AYSCHIH,
KHHETINECKN AKTHANIX HOHOB, KOCMIECKOT oM epTII,
MY HRINBATH AGHHOE ABACHIE) B
posmeprmo. ToAsko mpecTassTe cebe
Goraonmit 3a CHET «PRANGHTHOF HepTIID,

(oo mo-pyg
noAes YO

&)
remepatop:

9TO YCTPOIICTBO, HEOBXOAMA BCETO AN, OAHA HEGOABITAA
nexpa. Tpin a1om e Tpedyercs modpeTenI KaIx-AIGO
HOBMX 3aKOHOB (DHBIKI 11 He HADYUIACTCA HII OAMN 113
cymectayomux saxonon. B Aammon caywae mpocto
pacumpACTCA 1T IpUMEHEHIe.

CH1A3, TEHEPUPYEMaf € TIOMONTBIO HPEAATGENEIX MHOF CXeN,
Geper croe Hawaso ms TpancopuaIN BemecTaa B
«paAanTHYI0 SHEprIoy. OHa HE ABAACTCA PE3yABTATON
pacmenaena atomon. Aas TOro wTOGH AOBHTHCH
NoAywemms  amaunTeAnHOfi  MommocTH 3
camoBosHmKRIOMEl  panoaxTHEROT
TPeByIoTCa HEGea0NACHHE OBLEME PAANOAKTHEHOTO
serectaa,

cyberammm,

pn cOBAIOACHIN  COOTRETCTBYIOIIIX  yCAOBIT
OBHKHOBCHIOE BELIECTRO MOKHO 3aCTABITS TEHEPHPORATS
HITCHCHBHEE BHEPOCH (PRAIANTHOF SHEPIIID, KOTOPHE
soryT sapuxcnponann ¢
paAnOUpUENHITKG B BiAC CTaTIMeCKOTO Tyma. MaroTonsre
npuBop, kotopuii Gyser B cocroammn g desTnano
VAGEAIBATE 5Ty SHEPIIIO, 1 HPEOBpA3YITe ce B MOACaHHT
DACKTDINECKITIT TOK, 11 85 TOAYSITE MONIHA HCTOMHIIK
AeKTPODHEpIIIL. DTOT NPHGOP GYACT MOAYIATS SHEPIIO
O HCKYCCTREHHEIN CHOCOBOM PACHIEIAIENOTO BEIIECTHa, B
cootseTcram ¢ omcanmen, npueactmin Iyerason Ae
Bonow 8 ero kimrax (JBOAIOIIA BermecTay 11 BOAIONTA

i,

Gurn noMomIBIO

apARIOTCH ocobumm

Dueprua m memectso
CYIIHOCTAN, OBARAGIOIIIIMIL CXOAHEIMI I OABACHIIANIL
Bemectso  mpeactasaser

xomaencuposanyio (opyy smeprum. Temao, coer,

Asyns

cofoii  crabuabmyio
ACKTPUNECTEO 11 TA. ABAMIOTCA HEKOHACHCHPOBAHHHAIT
anGpar XapaKTePH3YIOM M ICA
xoacBamma pastofi wactos. Kocwirieckan sneprim -
aTo Tepwmm, xotopuii Ae Bom memoassomas aan
OUPEACACHI BEIIECTAA 11 SHEPIII Kak OAHOIO 1 TOTO K¢
nposssci, OH HPEATIOAGKILA, SITO KOTAR CTOHABHOE
BEMIECTBO ACSMHTEIPHpYETCA, OHO TpancOpMIpyETC B

Bemectsa,

SHEPITNO, TO ECTH B TO, UTO BOCHPHHIMAETCA HAMI Kak
TEITAD, CBET, SACKTPHMECTSO, PAAHOAKTIBHOCTS 1 TA

TToAYTPOBOATTIKI TEHEPUPYIOT MATEHCHBHHNIT TPHTOK
ACKTPORMIIX KOACOANMT], KOTOPHE CTAHOBATCA MOIIHHN
nCroumIKOM «paAnanTHOf aneprimy. [poctan momman
AQMIIA MOACT GHT HCHOALIORGHA AAA TCHEPHPOBAHIIA 11
npeoBpasoBana 9107 OPMH (pRANAHTHOI SHEprIID B
ACKTpOMArmITHEE koAeBanm
Cootsercrayomy obpazom nactpoenmii
TPaHCOPMATOp MOKET GHTS HCHOABIORAN AN HIPANOTO
HPEOSPAIOBANIIA STIIX KOACTAMIT B HANPAKEHIIE 1 CILAY
Toxa. DTa yuuKaAbHan Aama nokasana na Prc. 1. A
HOPMAABHOTO (DYHKIUIONHPOBAHILA AGMITA AOAKHE GHTH
HOAKATOSEH K TIOAXOAMIIIENY HETO iy mrrarmmi, Cxena
112 Pric. 2 ACMORCTPUPYET PABOTYI0 KORIEIIIIO B HEAOM,

noaesme




[image: image3.png]Bososn Taske Apyrime somaomer. Kommerrmyaasian
CXENR ACMOHCTPUPYCT, KAy 00Pa3ON «PAAMAHTHAA
SHEPITIM, MOKET GHITH TEHEPHPOBANA 11 IPEOGpAIOBaNa B
HHOACSHE 9ACKTPIECKIT TOK. AR yBEMTSIERIT MOTIHOCTIT
MOAHO AOBABITE GOABIIOE KOAMECTRO AOTIOAHIITEABHEX
oTanon. MomeT GHTS HCHOABIOBANO MHOACCTRO APYTIX
CXeM I BAPHANTOR KOMIOHOBKI, HO (byHAGMEHTa AT
HPHHIUIT IPEOGPAIOBANIA OCTACTCA HEMIMEHHHM
TTpHBEACHIIE CXENA 1 KOMIOHCHTE ARIOT 2BCOAIOTHO
HETKOE NPEACTAACHIE O TOM, Kak PAGOTACT TEXHOAOMIA B
neron. TIpaxTHecKie MEXaHNKR 1 DACKTPOHIKZ,
HPHMEHACNEIE DI KOHCTPYHPOBAHIII 11 OLEHKE HPOTOTIIA
amepreTITeckoT0 yeTpoiicTa oTHOCHTeAHO HpocTi. B
HPOTIBONOAGKHOCTS CYIIECTRYIONIENY MHEHIIO, B MOITX
YCTpOIiCTaaX HUKOTAG He HCTIOAK3YIOTCH OUACHHIE YPORHIT
paAOAKTIBHOCTIL

OGascuenue mexnaiozun oo
npeodpasosamens

am106020

Hommo-sanmosuii npeoSpazonatean (ommnas Aawa),
noxasammuii na Prc. 1 mveer ocesyio oTpumateasno
APAKCHIYIO BOAB(PAMOBYIO TPOBOAOKY-KATOA, TAYIIYIO
BAOAD IIANHAPA W CTIOCOBHYIO HCIYCKATD BTOPHIIE
aackrpoms. LIARAD-GHOA 3aPAACH HOAOATITEABHO 11
CACAQH 113 HOAYHPOBOAHIKOBOTO NATEPIAAR, TOTOBOTO K
VAGBANBIHINO SACKTPOHOB.

Hosas xasura

B TedeHIE HECKOABKITS MIAATICEKYHA aKKYMYAHDOBIHIHIE
OTPHIGTEABHEIE HOHH IPHTATHBAIOTCA & HOAOAHTEABHO
3APAACHHEIM ATOMHEN HOHAM, ABIGKYIIINCA HABCTpETy
KOrAa OTPHUGTEABHEI 1 HOAOKNTEABHHNI 32PAAN
CTAAKIBAIOTCA, OHI HEMTPAANSYIOT APYT APYTZ, COBAABAA
BHICOKOMACTOTHEE DACKTPIMECKUE KOACOANILA

Y

Paa
XapaxTepsy,
HaAmTHEN

assTepuagifpfisix omepretmuccknx  ycrpoiicra
ARl ofmeii AcTasbio, a myenHO
paspaaa. Aokaaa o6
Koaepa,  omybanxosarmmii

cTaon BeAKOGDITANII, COACPATIT yKazanie 1a

fasm-Taeronrero

yerpoii Xanca

TO, 9TO MABHTOMHAA DHEPITA BHCBODOKAAETCH, KOTAQ
DACKTPINIECKITE KONTAKTH 3AMMKAIOTCA 1 pasvsikaiorca. B
yerpofictae Aectepa XeHAPEmIOTa HCMIOAB3yeTCA CXeMa

pasnmKatomIMICA
aexTpieckumn xonTaktamm. B katymxe Aandpeaa
Xab
9ACKTPIECKIE KONTAKTH, KPHIIKY PACHDEACATEAA 11

3yMMEPA € 3AMMKAIOMIHMICH 1

BapAa KBA3N-TACIONINIT PA3PAA HPOXOAUT Sepes

npommTanmyio paamen caesy saxnrammi. B motope
Awmoseda HploMana memoabayeres mepesalouatean
sanurama, Towac Mopoii m305pea paspanyio Tpybiy ©

cocTasABIIyIO  OCHOBY
smeprosobumaiontero yerpoiicraa. Xepuann Iaoson

ero

XOAOAHMM  KaTOAOM,

noaysa avepixancrmit matent Ne 1,540,998, 8 xotopon
armocdeproii  ameprmm
HenoARsOBAATICH HCKpOBNE MpoMeyTRIL, Ppomk Vaiiarr

AAf mpeofpasosar

IMpertue noaysna xanaackuii marent Ne 253,765 aa
JCOBEPIICHCTROBANITE CBOCTO MIOBPETEHIIA, C HOMOIIHIO
KOTOPOTO BRAIOMGANCE 50 HIECTHACCHTIRATTHIX YTOABHEX
AGNIIT HAKGANBRHIIA, B TO BPEMA KAK MOIIHOCTS HOTPEBACHILA
12 oA cocrasamaa Beero 500 Barr. B ero nsobpererm
HCTIOAB3ORIAGCE BHICOKONACTOTHAA PE3OHANCHA CHCTEM3,

nexposoro
nposeyTxa. Yanci BpITTTEn HEMOAB3ORAA TOHHHE AGMITH,

npuBoAmNMAs B AcficTBme © mOMOIIBIO
8 HEHTPE KOTOPHX PACTIOARTAACH TPOBOA, OKpYACHHEIT
npososcuHOi (ameprsancrui

Ne 1,826,727). B MecTHoii rasete yTBepAARAOCE, STO AaMITa

xatymxoii narent
BpITTena Crasa MOl H0Mapa B €ro AoMe B 30-¢ TOA.
Anexcarap UepHEIIii SKCIIEPIMENTIPOBAA € TEM, STO, 110
5Celi BIANMOCTI, ABARAOCH PASHOBHAHOCTSIO HOHHOI

AGMITHE, HAITOAHEHHON BOAOPOAOM. VTHEPHAGETCH, IT0 ey
sweprim © pas

HPEBLIIAIONIITT SHEPITIIO, HOTPEBAIEMYIO YCTPOTICTROM 112

oben aTn

FARBAAOCD TOAYUHTH

axoae. Dasun ['paii moAyIIA aMepKanCKuil maTenT
Ne 3,890,548 33 adppextmpnuii emxoctuuii MoTop,
npuBOAmNIMIT B AcfiCTEE C HOMONIBIO HCKPOBOTO
npovexyTka, OH yCOBEPUIEHCTROBAA M3OBPETENIIE,
3a(DHKCHPOBANHOE B BHIICHA3RANHON HATEHTE, SaMEHI
HCKPOROI PASPAAHIIK Ha PR3PAAHSI DACKTPOHHO-AYEROT
KOMMYTRTOP, KOTOpHIl HCIOAB3YET KBRIU-TACIOIIIT
paspas. B ero amepusancix marenrax Ne4,595975 1
4,661,74
yerpoiicraa. B natentax Ipas yraepaaaerc, o ero

HPEACTABAEHO ACTAABHOE OINICAHUE STOTO

HBOBPETEHIIA MOTYT COXPAHATS IHEPITIIO BATApECk, OCHARA
HENCIOAB3ORIHNYIO SHEPIMIO OBPATHO B DaTapeiixi
IrTaRIA, ACTAABHIGT GHAAN TAKGAE TO3BOAUA YCTRHOBIT,
10 asekTpOHHO-AyIeRofi Kommyratop [pos msasercs, B
CYIIOCTH, YETPOTCTION HOTRIIEHIA Pa3PAAOD.

(PaAMGHTHAN SHEPITIY TEHEPHPORAAGCE BO BPEMS LIKA
KBAITI-TACIOIIETO Pa3pAAG, KOTOPHT Taioke CIOCOBCTROBAA
nepeaapae Gatapeit. Maoso H. Koppea 11 Asexcanap H.
KOpPEa HOAYSIHA HATEHTS HA HMIIY ABCHYIO CIICTEMY KBasTi-
TACIOIIETO PRgPAAG, KOTOpA TI0SBOAIAR  BOCCTAHABABATS

SHEpIIO 1 MepesapiKaTS SaTaperr

S OBHApYRILA, SITO (AAMRHTHAA SHEPII TEHEPUPYETCA B
T MOMEHT. KOTAA TTAZSMEHHOE TIOAC HAXOAITCH B KORTAKTE




