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3 acegauux }tb 1 5 -04 Ar4cceprarlr4oHHoro coBera [ 7 20.00 I .02
n a 6age MexAyHapoAHofi Mexlp aBr4Terb crBeHuoft opraH usa:r\ur4

O 6r e4ran eHHuft HH crr4Tyr rA epH brx uc c te goe avuit
or 8 orrs6p.r 2015 r.

IIPEACEAATEJIb AkIccepralll4oHHoro coBera - AoKrop Qusuro-vrareMarr4qecKvx
HayK, upoQeccop Maraxos Aler<caH4p ZeaHosr4.r.

yrrEHbtrZ CEKPETAPb At4cceprarlproHHoro coBera KaHruAar Szsuro-
MareMarr,rqecKr.rx uayx Ape Q r es B areHrzH AlexcaHApoB rat{.

Ha : ace4anvu npkrcy-tcrB oB aJrr{ qneHbr Ar{cceprarlz oHHof o coB era :

Cneqvlanruocrr 01.04.01 - llpu6oprr r.r MeroAbr eKcrrepr4Menramnofi $usuxu,
Qusuxo-uareMarr4qecKr4e HayKrr :

Bo4onrxnoe Alexcan4p Cepreenzv - AoKTop $z:urco-nrareMarr4qecKr4x HayK
fraroree Buxrop Bzxroponzu - AoKTop Qusuxo-lrareMarr{qecKr.rx HayK
MelxyuonfeoprufiJlesoHos[q - AoKTopSu:zxo-uareMarr4rrecKr.rxHayK
TapatuuAlercaH4pMI'Ixafirosu.r - AoKTop$uszxo-rr,rareMarr4rrecKr4xHayK
Tsnxuu Zropr Arerceesuq - roKTop Suszro-vrareMarvqecKr4x HayK
Ape(pren BalenrzH Alexcau4poBlrq - KaHAr4Aar $z:zro-naareMarr4qecKr{x HayK.

Cnequalruocrr 01.04.01 - Ilpz6opu
TexHr,rqecKr4e HayKI4 :

Marrourzu B alenrzn Tapaconz.r
P olraHon IOpufi LIs aHoer4.r

Cuupuon Bul atmit Anarolrenzq
Tnuourenro fennanzfi Flzxonaesrq

Cleqzaltnocrr 01.04.16 - Suzurca
(ptt:zxo -rr,rareMarrzrrecKr..r e H ayKr4 :

Bhuons Bopuc Bla4zrr,ruponzu

3onuu JleosraA Cepreenzv
Kerema4se Bla4rauup [zuurpzenzu
Maraxos AnexcaH4p ZsaHonr4.r

llaue6parqen IOpuft Anaromenu.r
Crporoncxzfi EereHuft ASanacrenuu

r{ MeroAbr 3Kcnepr.rMeHralruoft $usuxu,

AoKTop Quszxo-uareMarr4rrecKr4x HayK

- IOKTOp TeXHr4lIeCKr4X Ha)'K

- AOKTOp TexHr.rqecKr{x HayK

AoKTop Suszxo-uareMaruqecKr{x HayK.

aToMHOfO flI.pa 14 3neMeHTapHbIX lracTl.Irl

- AoKTop Qz:uxo-uareMarr4rrecKr4x HayK

- AoKTop Qzsuxo-uareMarkrqecKr{x HayK

- AoKTop Quszxo-lrareMarr.rqecKrrx HayK

- AoKTop Su:nro-rvrareMarr4rrecKrzx HayK

- AoKTop Qzsur<o-nrareMarvqecKr{x HayK

- AoKTop $zsuxo-uareMarvrrecKr{x HayK.

CnequalrHocrr 01.04.20 - $uzuKa nyqKoB 3apflKeHHbrx iracrr.rq kr ycKopr4TeJrbHat

TexHIrKa, TexHI,IqecKI,Ie HayKLI :



Aranos Flzronafi FlaKoraeeuq

[oHeq EereHuft [enzconuu
3afiqes JIen FlnxonaeBlrrr

Kosareuxo AnexcaHgp [uurpuenuu
Cepon Anercau4p Baczmes[q
L[zpxon fpuropraft [rraurpuenz.r

- AOKTOp TeXHr{rIeCKI{X Ha)'K

AoKTop Qusuxo-uareMarr,rqecKr4x HayK

- AOKTOp TeXHr{qeCKr4X HayK

AoKTop Susuro-vareMarr4qecKr4x HayK

AoKTop $uszro-uareMarr4qecKrax HayK

AoKTop Qusurco-uareMarvrrecKux :aayK.

Ma"rraxoe A.lI.: Y nac npl4cyrcrBytor 22 trJreHa coBera rrptr vtzrnlrwtyve 21.
Keopynr ecu. llo cnequanbHocrrr - 6 4orropoe. Tar qro ryr Bce B noprAKe. llosrouy
MbI I4MeeM flpaBo orKpblTb 3aceAaHr{e coBera, qro .s 14 Aenaro. O6tsnnrrc 3arrlt4Ty

Ar4ooeprrlrzr4 LlsaHonrrNa EsreHzer,{ Bla4znaupoB[qeM Ha reMy <<cucreua

AereKTZpoBanufl. nepexoAa B HopManbHo-npoBoArrrlyro Qasy cBepxrpoBoArrrlr4x
MaTHLIToB ycKopI4TenbHofo KoMrIJIeKca FryKJIOTPOH> na coLrcKaHrze yrenoft crerreHrd

KaHAI{Aara rexHLIqecKI4x HayK rro crrerlr4anbHocrtr 01.04.20 (fz:r,rxa nyqKoB

3apDKeHHbIX LIacrI4II vt ycKopl,rrenbHar rexHrzKa. Ha 3aceilanvrvt lprzcyrcrByror
o$uqualrHble ofIrIoHeHTbI AoKTop $u:uxo-MareMarzqecKzx uayr Alexcees Huroraft
Fluxoraeez.r vr KaHILIAaT Qlasuro-uareMarr.rqecKr4x HayK Bepxaen [tvtutpuit
EsreHreszq.

flpe4ocrar:ltro cJIoBo Ant 3aqrzrbrBaHvfl, MarepvtanoB Ans npoBeAeHz.f, coBera
yrreHoMy ceKpeTapro.

Apedres B.A. 3HaKoMLIT qJIeHoB coBera c AoKyMeHTaMV, npeAcraBneHHbrMr4

cor4cKareJleM B coBer: 3atBneHr4e, mzvHrtft JII4croK no ) {ery KaApoB, KorII4r Ar4nnoMa o

BbIcIrIeM o6pasonaru4ll, yAocroBepeHr{e o cAaqe KaHAr4AarcKprx gK3aMeHoB. Coo6qaer,
rrro B AeJIe uMerorct: or3blB HayqHoro pyKoBo.4rrreJrr, 3aKJrroqeHr,re O6re4uueHHoro
IrHcrI4Tyra tAepHbIX ttccre4onauzil, KaK opraHr43auvr4, rle 6rura BbrnoJrHeHa

A]/tCCeprArr4s, o(pzqzalrurrfi or3brB ee4yrqefi opraHr.r3arllu4 oe4epalruoro
rocyAapcrBeHHofo 6roAxernoro yqpelxleHr,rfl <focy4apcrnennrrft Hayuuufi rIeHTp

Pocczftcxoft Oe4epaquu -I{nctnryr QzsrzKr4 BbrcoKr,rx eHepruft>, r. flpornvHo, or3brBbr

o$nqvalrublx orrIoHeHToB - AoKTopa Qusuxo-uareMarrrrrecKrrx HayK Alerceena H.H.
14 KaEAv!.ara Qusutro-MareMarl4tlecKlrx HayK, AorIeHTa Bepraena [.E. Bce IoKyMeHTbr
co orB ercrByror dlonoixeH r4ro o n opfl IKe np[cyxAeHr.rr )^reHbrx creneseft .

Manaxoe A.tr{.: Cnacu6o, BareHuaH Arer<can4poBr4rr. Karve-ro Borrpocbr ecrb rro
srorvry? Her. Xopolro. llpe4ocranIrflercfl, cJroBo EsreHHro BtagumnpoBr4rry.

lloNariyficra.
Znanos E.B.: 34pancrnyfire. Ynaxaeurrft rpeAceAarenb AucceprarllroHHoro

coBera, ynaxaenarrfi ceKperapb, qJIeHbr Ar4cceprarlr4oHHoro coBera rr Bce

npu cyrcrByorque!
llpe4crauxro Al4cceprallurc Ha reMy Cracreua AereKTr.rpoBaHnfl, nepexo4a B

HopManbHo-npoBoA{ll{yrc 0asy cBepxrpoBolrnlr4x MarHr4ToB ycKopr{TenbHofo

KoMrrJreKca Hyr<norpou.

B cepe4Iaue 80-x foAoB s OVLfuI6ura paspa6oraHa opufr.rHall.;Has. KoHcrpyKrlt4t
crpyKTypHbIX MarHvroB cllHxporpoHa, feoMerpprr rroJrr B Koropbrx Soplrupyercx



MaTHVTHrIM cepAeqHLIKoM, a Bo36yxtAaercs. rone cBepxnpoBoAsrrlefi (Cil) o6uorxofi.
Enaro4apx cyuecrBeHHo MeHbIIrr{MI4, rro cpaBHeHr4ro c Apyrr4Mr4 TLrraMvr CII uarHuroe,
I4HAyKTI4BHocrbIo 14 3arraceHnofr eueprueit, taxue MarHr4Tbr Moryr oKcnnyarr{poBarbc{

npLI reMrle pocra nolrll Ao 4 Tnlc. llepnuft 6ucrpoqvrxnzpyroqzfi CII crzuxporpoH c
MaIHI,ITaMI4 rarofi KoHcrpyKrluu - HyxrorpoH - 6ul coopylxeH s OVI-fuI 14 BBeAeH B

sKcnnyaralll4ro B 1993 r. O6ecneqesrre HaAexHoft ercuyuta\vru lrarnutrofi cr4creMbr B

xoAe nycKo-HanaAoqHrrx pa6or ua HyrnorpoHe rroApa3yMeBano co3AaHr4e cr4creMbr

AereKTr4poBaHvrfl. nepexoAa o6vroror MafHr4ToB B HopManbHo-npoBoArrqyrc Qasy.
B 2001 r. 6rrrt peanl{3oBaH MeAneHHrrfi nrreoA nytrKa uoHoB, ycKopeHHbrx B

Hyxnorpone. 3ro norpe6onano ycraHoBKr.r B KoJrbrle HecKoJrbKr4x AorronHrareltHrx CII
MafHr4TOB kr CO3AAHId'fl, CI4CTeMbr t4X 3arIIt4TbI.

B 2001 r, 6ula Harlara MoAepHI{3aIII4s ycKopr4TeJrbuoro KoMrrJreKca Hyrnorpou c

IIenbIo rloAforoBKu efo r pa6ore B cocraBe rrHxeKllr4oHnofi qenoqKr4 TrxeJror{oHHoro

xouaftgepa ycKopl4TeJlbHofo KoMnJreKca NICA, coopyxaeMoro B OI4flllL OAnoft us

3al.alr MoAepHI43arIVvr flBlts.rocr o6noereHze cprcreMbr 3arrllrru CII MarHr{ToB Ha ocHoBe

coBpeMeHHbrx rexHr{qecKrzx peurenzfr .

B Hacrorrqee BpeMr BeAyrcr pa6oru ro co3AaHr4ro AByx CII
6ucrpoquxnl4pylou1zx cI,IHXporpoHoB - 6ycrepnoro cr4HxporpoHa KoMrJreKca NICA u
cLIHXporpoHa SIS-100 n fepuanuu. Paspa6orr<a KoHrlerrlt4rr rrocrpoeHvr crrcreM

AereKTr,rpoBa[Vs. [epexoAa B HopManbHo-rrpoBoArrrlyro Qasy Ans nono6nsx
ycKopr4Teneft rarxe rBJurJrocb o4nofi u3 sa4aq Aausoft pa6oru.

O*rosnrre qelu pa6orrr:

fiau:aar. pa6ora I,IMeJIa cneAylouve rIeJrLr: co3AaHr4e cr.rcreMbr Aarqr4KoB rrepexoAa

Anfl BBoAa B 3KcrlJryarallurc CII cr4HxporpoHa HyuorpoH, co3AaHrre Aarqr4KoB
lepexoAa AnA ycrpoficrn cr4creMbr MeAneHHoro BbrBoAa nyqKa HyuorpoHa,
MoAepHI{3aIIut cl4creM AereKTlrpoBaHkrfl [epexoAa B HopManbHo- npoBo4rrqyro Qasy
4eftcrnytorqero cLIHXporpoHa Hyxnorpon, Anr o6ecue.reHzs Ha4exnofi pa6orrr
ycKopllTent Ha MaKcLIManbHoM npoeKTHoM IIoJIe ALInoJIbHbIX MaIHIITOB, paspa6orxa
KOHCTpyKIIVTVT yHLrBepCanbHOfO AaTqurKa nepexoAa Infl ycKopr4TeJrBHoro KoMrrJreKca

NICA.
Ha sarqzry BbrHocr4Tc-s :

KoHcrpyxqur Aarru4KoB rrepexoAa, crpyKTypa

crzcreMbr AereKTr4po Balnlzfl, rrepexoAoB, co3AaHHo it Nts
Hyxnorpoua.

KoHcrpyxqur Aarqr4KoB nepexoAa, co3AaHHbrx

vt pe3ynbTaTbr 3KcrrJryaTarlr4r4

rrpoBeAeHr,rr Su:uuecKoro nycKa

AnJr BBOIa B gKorrnyaTarlurc

cl{creMbl MeAneHHofo BbrBoAa nytrKa Hyrnorpona.
Texru-recruft npoerr MoAepHr43arlvrkr cr4creMbr Aarqr4KoB [epexoAa HyxlorpoHa tr

pe3ynbTaTbr BBoAa ee B 3KcnJryaTarlzrc.

KoHqenryamnrrft npoeKT cr4creMbr AereKTlrpoBaHus. [epexoAoB Ha BHoBL

co3AaBaeMblx cBepxnpoBoA.rrq[x ycraHoBKax ycKopr4TenbHoro KoMfrJreKca NICA.
KoHcrpyxqus. kr p%ynbrarbr r,rcrrbrraHrrr yHr4BepcanbHoro AartruKa nepexoAa.

HayrHax HoBr.r3Ha



Pa:pa6orana, co3AaHa I{ ycrrelxHo gKcrrJryarr,rpoBanacb B TerreHr4e 20 rct cr4creMa

AereKTI4poBaHr4s. [epexoAa B HopManbHo-npoBoAflrrly]o Qasy uarHVToB rrepBofo B Mr{pe

cBepxrpoBoArrrlero 6ucrpoqzrnzpyrouero crrHxporpoua HyxlorpoH.
Pa:pa6oran npoeKT czcreMbl lereKTr4poBa:avfl. nepexoAa B HopManbHo-

npoBoAtlrlyrc Qasy rnfl BHoBb co3AaBaeMbrx cBepxilpoBoArrrlr4x ycraHoBoK

ycKopr4Tenrno-xonlafi AepHoro KoMrrneKca NICA.
Anpo6aqzr pa6oru
OcnonHrre pe3ynbrarbr Aucceprarlr{r4 AoKnaAbrBanr4cb Ha poccuftcrzx Lr

MexAyHapoAHbIx ycKopl{TenbHbrx xonQepenqurx, Me}KAyHapoAHbrx coBerrlaHr4f,x,

HeoAHoKparno o6cyxlanvrcb Ha HayqHbrx ceMrrHapax n O6leArrHeHHoM Zucruryre
-fl 4epH ux I4c c te gon auuit .

Ocnosurre pe3ynbrarbl Al{cceprarluu ony6tuKoBaHbr s 13 neqarutrx pa6orax,
B TOM rrr.rcJre e 2-x peqeH3r4pyeMbrx xcypHanax.

Kax zssecrHo HarIpfiKeHLIe Ha rzHAyKTr4BHocrr{ oilpeAenxercs cyMMofi rrageuuit
I{HAyKTI4BHO|O HalpffKeHl{t, KOTOpOe [po[OpqvoHaJrbHo T4HAyKTT4BHOCTLT Lr CKOpOCTT4

rIpoTeKaHI,It TOKa 14 aKTI4BHO|O HarlpfiKellLrs) KoTopoe BblAenseTct Ha collporr4BJleHvv

o6lrorxz. B cnytlae cBepxnpoBo4-arqeft r{HAyKTr4BHocrr.r aKTr'rBHoe corporr4BJreHue

paBHo Hynlo u rlof,BJltercf roJrbKo B MoMeHT norep[ cBepxlpoBoAr4Mocr]r. Bu4elenze
aKrusHoft cocraBJltlolllefi us cyMMapHoro HarrpfiKeHvrs, Ha KoHTponr4pyeMoM sJreMeHTe

lepBl4rrHafl 3aAatla AereKTopa nepexoAa. Cxeuorexnr4qecK[ BbrAeneHr{e raxofi
cocraBntlolqefi uoxer Aocrl4rarEct AByMs rryrflMr4: c noMorrlbro HerrocpeAcrBeHHoro

II3MepeHI4t Ha[ptxeHr4s. HA KoHTponvpyeMoM 3neMeHTe I,I CpaBHeHLI[ c noMoIIIbIO
gneKTpoHHofo au$QepeHIII{aJIbHoro ycfinurenr c HeKr.rM onopHbrM HanpfiKeur.reM.

Taras cxeMa Moxter rlplrMeHtrbcfl, Ho y Hee ecrb pflA HerocrarKoB, TaKVX KaK

AoporoBt43Ha, cJlox{Hocrb cxeMbl, BrrvrflrrLre voHr43r{pyrcrlr4x r43nfrenuit ua sneKTpoHr4Ky

I4 CaMOe fJIaBHoe KaK npaBI4nO OTCyICTBLIe OIIOpHOTO CvlHaJJa B CI4CToMaX

ycroprarelefi. ,{pyruvr BapnaHToM flBrrflercfl. npr{MeHeHr.re MocroBoft cxeurr, KorAa
pe3ynbrl4pytoqzfi cuIrHaJI BbIAeJItercr Ha Ar.rafoHanr4 Mocra. 3ra cxeMa rrpocra,

AeIrIeBa, s Heft orclrcrBylor rIoJIHocrbIo KaKze-ru6o aKTI,IBHbre oJIeMeHTbr, rrogroMy oHa

ne 6ourcs nepefpy3oK, rlpocra B 3Kcnnyarauuru, AerxeBa r,r HaAe)r(Ha. Taxuu o6pa:ou :a
ocHoBy ct4creMbl AereKTI4poBaHvs. nepexoAa 6:rrrra ilpkrHflTa MocroBar cxeMa.

Kpurepzeu :aartr,+vr rlepexoAa flBrrflercfl. oAHoBpeMeHHoe npeBbrrrreHr4e lopora rro

aMnnkITyAe Hanps)KeH[t r{ rro AnrrreJrbHocrr{. lheqavrz Mocra, fAe gro Bo3MoxHo,

tBJltlorcfl o6Iuorru coceAHl4x I{AeHTVrrHbIX MafHrrron. [nx rroBbrrrreH[g HaAe)KHocrI,I

pa6orrr cLr creMbr 6uro peilreH o r4 cno Jrb3oB art ay 6 tupoB aHrr e.

Koncrpyxqux AarqI4KoB AonxHa o6ecnequeam faJrbBaHr.rqecKyro r{3onrrlr4ro

narrrl4KoB KaK or o6Irlzx 3eMJUIHIIX qeueft, TaK r{ Ap)'r or Apyra. llpz eroll cr4creMa

AereKTvpoBaHvfl. He AonlKHa BHocr4Tb [apa3r4THbre yTerrKu B SneKTpr.rqecKr4e rlerrr4

ycKopl4Tena. llpv roKe aBaKyallr4r4 gHepruu 6 xA, noreHrlzanbr pirnurrHbrx ) {acrKoB
qerrll MafHI,IToB orHocI{TeJIbHo (3eMJrr4)) Moryr Aocrr4rarb rrJtoc Mr4Hyc 500 somr.
I4zotsuus. AarquKa ronxHa HarexHo BbrAepxr4Barb yABoeHHoe 3HarreHze, rrro
neo6xoAnlvto npv neunarsoft pa6ore olHofo Izs rffo.reft 3BaKyarlr4r4 oHeprl,rtr.



floporlr cpa6atunauut rarqtrna, onpeAeneHHbre Ha rrcrrbrrareJrbHoM creHAe,

cocraBJlfier 60 rVrB, BpeMt rlpeBblrrreHr4r rropofa, tBrlrrrorUeecr npr43HaKoM rrepexoAa,

Bapbr4pyercr B r{HTepBaJre oAHa - rr.f,Tb Mrrnnr4ceKyHA.

[na rpynnoBbrx AarqraKoB nopofoBoe HanprxeHrre cocraBJurno 100 prB.

Cucreua ylpaBneHl4fl, p.urqvKaMr4 rrepexoAa AonxHa o6ecne.{rrBarb cre4yroqzfi
MrzHraMaJrbnrrft na6op Syurcqzft :

ur4r4narJvtfl. nepexoAa Ia (popnrupoBaHr.re cvrrnarra a:r-TlrBa\vLr cr4creMbr gBaKyarlrzr4

3Hepfr4r4,

orleparlrBHuft xoHrpoJlb cocroflHl4tr Bcex Aartr[KoB u $opuupoBaHr{e cr4rHaJra Ha

3a[per rlrzKna B clyrrae o6n apyNeur4.rr H er{ clpaB Ho crr4.

Ha pucyuKe [oKa3aua 6rox-cxeMa rrepBoro pa6orarcuero Aarqr4Ka nepexoAa,

roroprrft cocrot4T I,I3 pe3llcrl{BHofo Mocra, 3neKTpoHHofi cxelmr, Ha xoropofi HaxoAsrct
orpaHllrrl4Tenb aMrInI4TyAbI, ycvrrrreJrb, aunrzryAHrrfi KoMrraparop. B cJryqae

cpa6alr;.naHnfl aMrrlrtrryAHoro KoMnaparopa cr4rHan c Hero trepe3 olrr4qecKyro pa3Br3Ky
quQponyro, nocryrlaer ua $oprrar{poBarenb cLrrnara, Aanee Ha BpeMeHnofi roulaparop.
Cpa6arunaHue BpeMeHHoro KoMnaparopa qepe3 nrrxo4Hoft ycunvrrenb BBoAr{T B

4eficrnze cl{creMy sBaKyaIII4I4 oHeprl4r4. Bcs cxeN,ra npoBeprercr B nay3y c noMorqbro

cvrHalra (Tecr), xoroprrfi KoHTpon[poBan Bce rlenrl Aarqr4Ka nepexoAa 14 efo
3neKTpoHI4Ky. B cnyqae orcyrcrBl4q raKofo cr{rHaJra, noAaBancr cr4fHaJI Ha 3alper
cneAyloilIefo IIIrKna. 3ra cxeMa flepBofo Aartrr4Ka rrepexola, n xoropoft Mo]KHo

orMerl4Tb raKl4e BeIrIu, KaK onrpou co6crsennoft paspa6orrz, noroMy qro B To BpeMf,

npocro He cynlecrBoBano onrpoHoB Ha raKoe Ha[pf,x(eHr4e upo6or, DC,{DC

upeo6pasoBarenb-I4crorIHIzK nvranvfl. L.I3onl,IpoBanuoft qacrlr cxeMbl, roxe co6crseHuoft
pa:pa6orxz. B Aar.rnre 6ura [pvMeHeHa cr.rcreMa npoBepKr4, Koropar cocrorJra rr3

I4MnynbcHoro rpancQopMaropa, c noMolrlblo Koroporo B cvcreMy noAaBanr4cb cr.rrHaJrbr

npoBepKI,I (zuuylrcHue) z ecJII{ cl4rHaJrbr He npoxoAznr4, $opuvpoBaJrcfl crrrHalr Ha

3anper III4Kna. Bueurnuft BI4A AarqI4Ka [epexo.qa. On co6pan n raxoft KoHcrpyKrlr4r'r,

BLI.4Ho onrpoH co6crseHHofi roncrpyKrJLrkr, rpanc$opvarop LrcrorrHvrnankrra:avfl.

K MoMeHTy npoBeAeHIr.fl rrycKo-HaJraAor{Hbrx pa6or Ha HyrnorpoHe 6sutu
BbrrroJrHeHbr cneAyrorlze pa6orrr :

paspa6oraHa KoHcrpyKIIus !.ur-cLprKa rrepexoAa, rroJrHocrbro y.4oBnerBoprrcUat
rpe6onaHusM HaAex{Hocrlz, LI3foroBJreHo r4 nporecrr4poBaHo 6olee 200 4arvnr<on;

pa:pa6oraua crpyKTypa cl4creMbl AereKTr4poBaHLrs., Anr noBbrrrreHr4{ HaAex(Hocrr4

r4cn on b3ylo wat ay 6 nupoBaHne ;

co3AaHa cr.rcTeMa ynpaBneHut AarrruKaMu nepexoAa, o6ecueqzsarculat
BbrnoJrHeHrze MzHr,rMalruo-Heo6xoAr4Mofo Ha6opa (f yurcqufi .

B ouz.{ue or I4MeBIrII4xct aHanoroB, B Aarrrl,Ire, paspa6oraHHoM 4lx HyrnorpoHa,
aMrInI,ITyAHUfi rOnanapaTop pa3Merr{eH Ha H3onr4poeauHofi HacTLr cxeMbr, npeueHuofi
KoMnaparop - Ha 3a3eMJIeHHoiL, a raJlbBaHzqecKas pa3Bt3Ka BbrloJrHeHa Ha ocHoBe
qz$ponoft orrrorapbr.

CosAauHa.f, v BBeAeHHat B gKcnnyararlrzro cr4creMa o6ecneqzra HaAexHyro

6ezayapuitHyro pa6ory ycKopr4Tenr B TeqeHr4e norrrr{ 20 ner.



B 2001 roAy Ha Hyxnorpoue 6sIra BBeAeHa B oKcrrnyararlr4ro crrcreMa MeAneHHoro

BbIBoAa rl'yrKa. [ls ee peanla3arJprvr B Konbrle Hyrnorpona 6stu ycraHoBneHbr

AononHI{TeJIbHbIe cBepxlpoBoArrrlue ycrpoficrna: 4Ba MafHr4Ta Jlalr6eprcona, 4

KBaApynonbHbIX vt 4 cexctynorbHbrx MarHrrra. Kpoue roro 6sua r.r3MeHeHa cxeMa

rrvlTaHvrs.4-x 4IznorbHblx MafHLIToB, pacnonoxeHHbrx e s6rrasu MelneHHoro BbrBoAa.

['trs 3aIrII4TbI HoBbIX Cn ycrpoftcre crpyKTypa cr4creMbr AereKTupoBaHVs.

repexoAoB 6:'i.ta 4opa6orana, paspa6orala u r{crrbrraHa HoBa.lt KoHcrpyKrlufl. rurqvr:rra
fiepexoAa, ocHoBaHHar Ha rofr xe crpyxrypuofi cxeMe, Ho BbrnoJrHeHHar c

rlplrMeHeHl4ervl 6olee coBpeMeHHofi greuenrnoft 6agrr. KoncrpyKTtrBHo 4arvux 6un
BbIIIOnHeH B KOMIaKTHOM KOplyCe V MOHTr.rpOBanCr HeTTOCpeACTBeHHO Ha

KOHTpOnUpyeMOM gneMeHTe.

Cos4aunaa Lr BBeAeHHar B gKcnnyararlrdro cr4creMa o6ecnequla HaAexHyro

6 ezanapuitryro pa6ory ycrp ofi crB crz creMbr MeAJreHHoro BbrBoA a.

Crelyrorqzfr ctruftg:

Ha pucynxe rIoKa3aH AartruK nepexoAa MeAneHHoro BbrBoAa. On cAelan e raroft
xopo6oure, 3HaqI4TeJIbHo yMeHbrrreH pa3Mep I4crorIHI4Ka rkrraHr4s.. Tyr n KarlecrBe

6atnycupyrculero pe3lzcropa [prrMeHeH esrcororoquHfi reJrrrrror c Qzncaquefi
rloBoporHofo ABI4xKa. B Cns3n C pA3BLrrpreM ycKopureJrbHofo KoMnJreKca Hyxnorpon-
M - 6ycrep-NICA rr crapeHueM cylqecrByrorqux AarrrrrKoB (6una 3aMeqeHa AerpaAarlr4fl

Aeraleft rtoA no:4eficrnuerra r4oHt43r4pyroqrdx [3nyuenuft), KpoMe roro, B crapbrx

AarrII,IKax orcyrcrBoBanl4 orleHb BaxHbIe z neo6xoALIMbIe xar 6ulo tcHo K ToMy

BpeMeHI4 BO3MO)KHOCTI,I, TaKI4e KaK Br43yaJIr43Ar\Lrs. [pOqeCCa nepexoAa I4, KaK cJre.4crBl4e,

HeBo3Mox{Hocrb oAHo3HarrHo onpeAenrzrb npr4trr4Hy cpa6arsrnanvrs, a rarcKe orcyrcrBze
nonHolleHHoro yAaneHHoro ynpaBJreHr,rr no cerr4 Ethernet. floerouy 6uln npeAnoxeHbr
HoBbIe AarquKr,r c 6olee HoBbrMr{ $ynrquouaJrbHbrMlr Bo3Mo)nHocrrMr4.

Blox-cxevra raKoFo AaruuKa noKa3aua Ha pHcyHKe. On rome cocrorzT Lr3

pe3LIcTI,IBHOrO MocTa, Aanee OrpaHLIqI4Tenb ypoBHfl, LIHTeTpI{pyrOuIzft y:ultuTelrb,
aHaJIoroBbIi It:onapyrot1.uit ycutturem. llocre ororo ycvnvrenr B AarquKe nonyqrznct
cIrfHaJI rlpt4Bt3aHHrtft x selare, roroprrfi o6pa6arunancr Trpu rroMorrlr4 aMnnr4TyAHofo

KoMnaparopa v Ml,IKpoflpoqeccopuofi cr4creMbr, Koropa{ aHanr43lrpoBana cvtfnarr,
nplzHl4Mana perreHlle o roM, BKJrroqarb nrl cr4creMy gBaKyaqr4lr gHepf[n. Kpovre roro
Ml{KponpoueccopHat cl4creMa ocyrqecrBnrer cBfl3b c BHerrrHr,rM Mr4poM rro [rr4He CAN c

6ror<anru y[paBneHr{r u cerbro Ethernet Ha flynbrax rr Apyrr,rx Mecrax.

B erou AarvI4Ke KpoMe roro 6ur rrcrroJrb3oBaH noAKJrroqaeuuft aHanoroBbrfi xruov,
noAxrloqalot\uft aualoroBoe HanprxeHr4e K aHaJlorosofi [rvHe, qro6u MoxHo 6ulo
ero KoHTpoJII4poBarb raM, f.qe 3To HaAo, AJII roro, qro6rr cneAr{Tb B peanbHoM BpeMeHI,I

3 a npoqeccaMr,r, rpo [cxoA{rrlr{Mr{ H a AaTqr'rKe.

Cxeua npoBepKl{ AarqI4Ka 6stn ycoBeprrreHcrBoBaHa. I4z6asurrucb or
rpoMo3AKofo I4MrlynbcHofo rpauc(popuaropa r4 vMnynbcHbrx crrrHanon. [lzreJrbHocrb
BpeMeHv [poBepKI{ Moxer 6urr mo6oft,, raxax cxeMa rro3BoJruJra HaAe)KHo pa6orarr n

TerIeHI{[ UHKna.



flepe4 TeM KaK AurrrlrKpr 6tutu co3AaHbr r.r BBeAeHbr B aKcnnyararlr{ro 6sttu
cAenaHbl MaKeTbI 4afrrvrKa, KoTopbre IIoAKJIIoqanr4cb K peanbHoMy ycKopIITenIo,

peanbHblM o6uorxalr c uenblo nocMoTpeTb rrpaBvnbHocTb cxeMoTexHvrKvr r1 fJraBHoe

xoreJrocb rrocMorperb Mr4HLrMaJrbHo-Bo3MoxHyro qacrory oqu$ponxz Anfl
BLByanLrcaIII4I,I npoqecca. Ha pvcyHKe rroKa3aHbr ABe Kaprr'tHKt4, Koropbre [onyqeHbr c

rIoMoIrIbIo HafpeBa o6naorru c MorrlHocrbro HarpeBareJrr I7 sa'fr Mbr Br4Ar4M pa3Br4Tue

nepexoAa I4 MoIrIHocrbIo HarpeBareJrr 3 yarla, rAe Mbr rox{e Br,rAr4M pa3Br4Tr.re nepexoAa

so 6oree rrJraBHo.

[anee AarrluKv 6unu cAeJIaHbr, ycraHoBneHbr Ha ycKopr{Tenb r4 To}Ke npoBeAeHbr

I{crIbITaHI,lfl. Ha pncyHKe rloKa3aHo pa3BI4Tr4e aKTr.rBHofi Sasrr Ilprr r4cKyccrBeHHoM

HarpeBe oAHoro u3 MarHI{Ton. [anee Ha pr4cyuKax [oKa3aHu sa$urclrpoBaHHbre
nepexoAbl, peanbHble nepexoAbr, :aQurcupoBaHHbre Aarrrr,rKoM Ha roKoBBo4ax (urr
BkrrvIM MeAJIeHHbIfi nepexo4) u ya MafHr{Te, B AaHHoM cnyqae na 5M4f, Mbr Br4,4r4M

6ucrprd pocr aKTr.rBnofi Qasu u cpa6arstBaHr.re rr4pt4cropHoro KJrrotra.

Ilocxomxy B AarqllKe l4Meerct Mr.{KpolpoqeccopHa.rr cr4creMa y Hero rrorBr,rJrr4cb

AOIIOnHkITeJIbHbIe BO3MOIKHOCTT,T, TaKI,Ie KaK I,I3MeHeHVe napaMeTpoB B peanbHoM

BpeMeHI4, IropofoB, BKJIIoqeHT{e-BbIKJIIoqeHVe oro6paxenur, AorIonHI4TeJrbHoe

TecrlrpoBaHve ilpur neo6xo4rzrraocrr4, 3anpoc sor erofi KaprrrHKr4, c6poc AaMna rraMfltr4 u
KpoMe roro BantHofi so:\aoNHocrblo 6rrno BBeAeHne qzQponoft Qunrrpaqzr,r. Ha grol4

pI{cyHKe rloKa3aHo cI4rHaJr c .4arqr4Ka nepexoAa 4o Qunrrpa u rocJre qu$ponoro

Qznrrpa. Xerrruft 3alrlyMneHnrrft cururan 14 cr4HeHsxuit - o6pa6oraHuufi qzSpoBbrM

(punrrpona c xoeQQuql4eHroM Qznrrpaquu I.Ha cneryrcqeM pr{cyHKe ror )Ke carurrfi

cI4rHaJI, uo o6pa6orannuft $znrrpolr c xoeQQraqueHroM Qnlrrpaquz 4. Kax Bkrqr4v.,

IxyMoBat cocraBJl.fiIoulat 3Harrr4TeJrbHo yMeHbrxr{nacr. 3ru Bo3Mo}KHocrr4, y ,{arqkrKa
I4Merorct I4 paAylor. floKasaH nnelrrruft nra4 xpeftra c AarqlrKaMr,r nepexo4a, co6paurr
oHI4 B craHAapre EnpolrexanvtKau BblnonHeHbr Ha [eqarHbrx rrJrarax c CMI MoHTDT(OM

Cucreua ynpaBJreHr.rs .4artrr.rKoM nepexoAa npeAHa3HaqeHa [rt c6opa
unQoprvraquu c 4arsvtKoB nepexo1a u QopvruporaHr,rr naKera BbrxoAHofi znQoplrarlrrrz o

rlpol{cxoAqrul4x B cI4creMe co6rrrrasx. Ona [o3BoJrrer [pr4Hr4Marb BxonHbre

ynpaBnflroulre cr.rrHaJr;r (Hauano qr,rKJra, rray3a, cpa6arrrnaHze TK Lr r. n.),

Qoprvruponarr cpIrHaJIbI yrlpaBneHr,rr BHerrrHr4Mr.r ycrpoficrnalru, r4HAr4rlr{poBarb

JIoKaJIbHo LI yAaneHHo reKylrlee cocrorHr4e, BbrBo.4r4Tb B JroKaJrbHyro cerb rauSopltaqzro
o cocrotHvlr 3ax\rrr kr 3arrvcarHble Ar{arpaMMbr nepexoAa, Qoprvllzponarb recroBbre
czrnarirr AJUI npoBepKl4 cl4creMu .uI (rconrponr B nay3y, KoHTponb ilr4Ta:Hlrfl) KoHTponb

IIeJIocrHocrI4 BbIXoAHbIX qeneft) v lpr.rHr.rMarb perrreHr4e o 3anpere rlrlKna rtpr4

Her4clpaBHocTrx.

3ro 6nor-cxeMa cIrcreMbl yrlpaBneHr{fl, Koropar cocrorrr r43 cBor4x rroAcrrcreM,

Toxte H3 Ml{KpolpoqeccopHoro y3na, roropsrfi ocyrqecrBnxer o6pa6orKy BXoAHbrx

cI4rHaJIoB 14 cBt3b c BHeITTHI4M MIzpoM, nepeAaqy unQoprr,raqvru, rrpveM ylpaBnrroult4x
CI4|HAJIOB I4 TAK .IIAJICE.

[na ynpaeIreHns. Aarrlr{KaMr4 nepexoAa 6ruo pa:pa6oraHo HecKoJrEKo [pofpaMM,
Ha KaprrrHKe [oKa3aHo oKHo o4Horo r,r3 rloJlb3oBarerbcKr4x rlpznox{eHLtir.,, Koropoe



noKa3blBaer qro cpa6orano, fAe 3To peanbHo HaxoAI{Tc.s LrMeercfl Bo3Mo)KHocrb pa3Hofo

po,4a recrl{poBaHl4{ AaTq[KoB frepexoAa, BKJIIoqeHr4e BbIKJIIOqeHlre lapaMerpoB r4 oKHo

B KoropoM rloKa3blBaercs npoqecc, rpor,rcxolflxJr4ir Ha KoHTponupyeMoft o6nrorxe.
I4rax
B xoAe MoAepHLI3aIII4I4 ycKopr4TenbHofo KoMrrJreKca Hyrnorpou 6:rrta

paspa6oraHa, I{cIrbITaHa v BBeAeHa B 3Kcrrnyararlnrc HoBar crzcreMa AereKTr4poBaHafl.
nepexoAoB, ocHoBaHHafl. Ha COBpeMeHHbIX TeXHr,IqeCKI4X 14 KOHCTpyKTT4BHbIX pelreHlrrx.

B cxeunoM peIxeHI{Lr rur-+vKa nepexoAa nprzMeHeHa fanbBaHr4qecKar pa3Br3Ka

cI4fHaJIa MOCTa Ha OCHOBe aHanOfOBOfO Lr3OnI4pyIOrIefO ycvrnvTenfl5 qro IIo3BonreT

Ha6mo4arr, aHaJrv3vpoBarb, 3arlrlcblBarb 14 y1aneHHo nepeAaBarb aHaJroroerrft cr4fHaJr

AaTqr4Ka IlepexoAa.

B KaqecrBe o6pa6arunarcqefo 3JreMeHTa nprrMeHeH MrlKpo[poqeccop. 3ro
rlo3BoJlter 6olee rIoJIHo aHaJrr43r4poBarb cr4rHaJr rrepexoAa, oqz(fpontmarr ero,
3anvcbrBaTb B [aMrTb.

Bce 4ar.ruKvt h cvcreMa ynpaBneHvrfl vr oro6paxeuur uu$oprr,raguz o6reArzHeHbr B

CAN-cerr, qro rlo3Bonser yAanenno o6parrlarbcf, n ruo6olry Aarqr4Ky r4 crrr,rrbrBarb c

uero uH(fopMarlrlro.

Cos4annar cvcrev'a ynpaBneHl{t no3BoJlfler rrpr{Hr4Marb BXoAHbre ylpaBJrrrorlr{e
cI{rHaJIbI, Sopnluponars cl4rHanbr y[paBneHr{r BHerrrHr4Mr{ ycrpoficrnalrz,
rrHAt4III{pOBarB JIOKaJIbHO I{ yAaneHHO TeKyrrlee cocrosHr,re, BbrBoAr4Tb B noKaJrbHyro ceTb

zuQoprr,raql4lo o cocroflHvrv 3aIrII{T vr 3arrvrcaHHbre Ar.rarpaMMLr nepexoAa, Qopnatapoearr
TecToBbIe cIIrHanbI AJUI npOBepKI4 Cr4CTeMbr AaTqr{KOB rrepexoAa v npvHvtMaTb perueHrre

o 3a[peTe rllrKna npr4 Her4cnpaBHocrrx.

BnoA B gKclrnyaralll{rc Hosofi cl4creMbr AereKTr{poBaHvrs. nepexoAoB rro3BoJrr{Jr

o6ecneqzrr 6esouacryto Ir cra6umuyro pa6ory marnraruoft cr4creMbr Hyxlorpou a rrpkr

npoexrnofi BeJII,IqvHe TIOJUI I{ B pexI,IMe c AJII,IHHbTMI4 (cronaMr,I) MafHr4Tnoro nors. B
KaqecrBe nau6olee BaIKHbIX pe3ynbraroB MoxHo orMerrrrb ycKopeHze nyqKa Ao
npoexrnofi gHeprul{ HyxlorpoHa, BlepBbre ocyqecrBneHHoe n 4exa6pe 2013 roga, u
peanl43alll{Io B Mapre 2013 ro4a croxacrr4qecKoro oxnarAeHr4r nyqKa 4efirpoHon,
rlr{pKynrrpyrcnlefo Ha (croJre)) noJrr AJrr4TeJrbHocrbro Ao 10 lrunyr.

B rrpoqecce gKcrIJTyaraIII4I{ ycKopzrens [orBr4Jrr4cb 3arauv ro 3arrlr4Te

cBepxlpoBoAtlrlI4x oJIeMeHToB, He cBfl3aHHbrx rarrbBaHrrqecKr4 c xaxofi-lu6o lapofi.
Hanpuuep, 4lr 6olee AeranbHoft ranQoprr,rarJkrzr o nepexoAe neo6xo4urr,lo BbrAeJrr4Tb B

or4elbllbrfi KaHan 3aullrrbl TpaHcnoprHBre rrurHlrv Me)KAy roKoBBoAoM Lr rrepBbrM

MafHI4ToM krltv rltIHsoft. B nocJreAHee BpeMfl rroflBvracb neo6xo4zl,rocrr
KoHTponl4poBarb cocrotHl4e HoBbrx BbrcoKoreMrreparypHbrx roKoBBoIoB. [ls
opraHIr3aIII4z Mocra ueo6xo4zrr,r orBoA or cpeAHefi rouxv, cAenarb xoroprrft qacro

HeBO3MOIKHO) [paKTI4rIeCKr4 BCefAa HeBO3MOI{HO.

.{nr xonrpolr no4o6HbIX gneMeHron 6rrr paspa6oraH 14 r4cnbrran 6esNaocrosofi

,4ar9HK. Elox-cxeua Aar.tuKa noKiBaHa Ha pr4cyHKe. OH cocrot4T r4s IByx [AeHTHrrHbrx

KaHaJIoB c oqu$ponrofi czruara14Lr3orrflrluefi c rroMorrlbro qu$ponoro kr3on{Topa, 3rra
oquopoeaHuue cr4fHaJrbr neperarorcs qepe3 rrrr{Hy yrrpaBneHr4fl Ha



Mr4KponpoqeccopHbrft y3en, KoTopbrfi IIx oopaoarbrBaer, cpaBHvBaer r{ npr4Hr{MaeT

perxeHze o ToM nepexoA 9To r{Jrr{ He nepexoA H BBoAr4Tb urrLr He BBoAr4Tb B AeficTBr4e

cr{creMy gBaKyarlr{r4 3Heprr4r{. 14 rax x(e qepe3 rrrr4Hbr o6rqaercq c BHerrrHr{M Mr4poM,

nonyqaer clr rH aJIbI ynpaBneHz fl kr nepe Aaer uu S oprraarllrrc.

Cxeua [poBepKrr groro Aarqr4Ka ro]Ke 6rrra ycoBeprrreHcrBoBaHa, r43MeHeHa.

Cxeua no3BoJrrer rroAarb mo6rre cr4fHaJrbr s rrc6oe BpeMfl B He3aBHcr4MocrH or
MOMeHTa rlr.rKna. llpune4ena Ha pr{cyHKe.

Bneurszft BA.q yHl{BepcanbHoro Aarqr4Ka. OH 6rrn rzcrrbrraH B oAHoM rr3 ceaHcoB

ycKopr{Tenr, rroKa3aJr HopMaJrbHbre pe3ynbrarrr, pa6ovzft .

Brrnolrr.
B xoAe BbrfroJrHeHus. lan:aoit pa6oru 6ura paspa6oraHa KoHrlerrrlr4r nocrpoelans. Lr

co3AaHa cllcreMa AereKTLIpoBaHlrfl. rrepexoAoB, o6ecrevvrBrrrafl HaAei(Hyro pa6ory
nepBoro B MI4pe 6rrurpoquxnupyloqero CfI cr4Hxporpona HyrlorpoH rrpr{ [poBe.4eHrrur

Ha HeM nycKo-HanaAor{Hbrx pa6or h, BrIocJIeAcrBr4Lr, B TeqeHVe 15 ner gKcnnyararlr4r4.

,{aruux lepexoAa ocHoBaH Ha rrc[onb3oBaHr4rr ruocroeofi cxeMbr. B orJII4rII{e or
r{MeBrrrr{xc-rr aHanofoB, n paspa6oraHHoM Aarqr4Ke aMrrnrrryAHrrft xorrlnaparop pa3MerrleH

Ha I43onl{posaFlHofi qacrr4 cxeMbr, npenaennoft KoMlaparop - Ha 3a3euleuuoft, a

faJrbBaHr4qecKa{ pa3Br3Ka BbrrroJrHeHa Ha ocHoBe qzQpoeoft onronapu.

.{rx :aqurrr CII ycrpoficrn crzcreMbr MeAJreHHofo BbrBoAa nyqKa u: Hyuorpoua
crpyKTypa crrcreMr,r .qereKTrrpoBanr4s. [epexoAoB 6rrra 4opa6orana, paspa6oraHa vr

IzcrIbITaHa HoBa.r{ KoHcrpyKrlufl AurHr4Ka nepexoAa, ocHoBaHHafl. Ha roft Ne crpyxrypuofi
cxeMe, Ho BbIrIoJIHeHHar c [pr.rMeHeHr4eM 6onee coBpeMeHHoft eleuenrHoft 6asrr.

CosAaHHas v. BBeAeHHar B oKcnnyararlr4ro cr{creMa o6ecue.rzra HaAexHyro

6 esanapuitnyro pa6ory ycrpoft crB cu creMbr MeAneHHof o BbrB oAa.

B xoAe MoAepHI{3aIIIzIr ycKopr,rreJrbHoro KoMrrJreKca 6rrna co3AaHa r4 BBeAeHa B

gKCrInyaTarII4IO HOBa.fl ClrCTeMa AeTeKTI4pOBaHLrfl. rrepexoAoB, OCHOBaHHafl Ha

coBpeMeHHbrx cxeMorexHlzrrecKl{x perxeHr4rx 14 BKnloqarcrlat s ce6x

rvrHoro$ynKllrroHanbHyro clacreMy aBToMarr.rqecKoro ynpaBneHr4s. Ee [cloJrb3oBaHr,re

lo3BoJII4JIo npoBecrlr ycueuumrfi gKcnepI4MeHT no croxacrlrrrecKoMy oxnaxAeHl4lo

rtyqKa 4eftrpoHon, I4 ocylqecrBr4Tb ycKopeHrre nytrKa Ao MaKcr4Mamnoft npoerruoft
SHepflrr4.

Paspa6oraHa KoHIIelIIr4r rrocrpoeHr{r crrcreMbr AereKTr4poBannfl. nepexoloB Ha

BHoBb co3.qaBaeMsIx CII ycraHoBKax KoMrrJreKca NICA, ocHoBaHHar Ha irpt4MeHeHr4rl

yHl4BepcanbHoro Aarr{uKa nepexoAa. [tt peatm3a\prv ecex F{eo6xoArrMbrx (fyHrqraft na

6opry AarqI4Ka pa3MerrleHbr ABa r43onr4poBaHHbrx KaHaJra, oquQponaHHbre cvrHanbr c
Koropbrx [epeAarorc-5r Ha npoqeccopuufi MoAynb qepe3 onrraqecxufi r.r3onsrop.

flponepxa pa6orocroco6nocru cprcreMbr ocyrqecrBnflercfl. 6es uoAa.rz r,rMnynbcHbx

cr4rHaJroB 14 Molr(er npolr3BoAr4Tbc.f, B mo6oe BpeMr rlr4Kna. [nx no4an renufl rroMex

r{cnonb3yercr qz(fpoear Szrsrpa\nfl, BXoAHofo cr.rrHaJra. Marer AartruKa ycnerrrHo

nporecrlrpoBaH B ceaHce pa6oru Hyxnorpona. Paspa6oraHHas KoHrlelqr{fl nocrpoeHvfl
cI,I creMbl IereKTI4p o Bale^vrs. yAoBnerBopr er BceM rpe 6 on annrM npo eKTa NICA.

llv6rzraunv



OcHosHrre pe3ynbrarbl Aprccepraqrau ony6rrrKoBaHbr s 13 ne.rarnrx pa6orax, n

ToM qI4cJIe e 2-x pelleH3r4pyeMrrx xypHanax, TpyAax xouSepeHqrafi, coo6rqeHraxx

ovIfl4.
Cnacu6o 3a BHrlMaHHe.

Maraxon A. I4.: Cuacu6o. IloNanyftcra, Borrpocbr K AoKJraAr{r4Ky.

lane6parues IO.A.: Mue oqeHb noHpaBr4ncr AoKJraL Bce rrerKo, 3aMetrarerbHo

Ir3JIolKeHo, Ho KaK-To HerpaAI4IIIzoHHo - It rr'ana, 2 rrasa. Cxolrro Bcero tJIaB B

g'UCCepraquu?

trInanos E.B.: B Al4ccepra\nu 5 firaB vr AoKna.4 rro 3TrrM rJraBaM TaKvr nocrpoeu.
Ma.rraxon A. I4.: Pas yN r HarraJr. BH sce .4eficrnrzreJrbHo xoporuo paccKa3anr4.

Erua rvr. Ha HyxlorpoHe cr,rryarlzfl, Tanafl,, anapufiuaa, n xaxoft-To MoMeHT nepexoA B

npoBoAlaMoctr, uro6rr cpa6orara Barrra cr{creMa u 6ruo [oKa3aHo, qro cr4creMa

pa6ouar.? Taxue cnyqav 6stm?
I4nanoe E.B.: ,{a, ecrecrBeHHo 6rtnu, ua KapTurHKax rroKa3aHbr KaK pa3 TaK[e

c[wav.
Ma.uaxon A. I4.: Bo npeur ceaHca [porr3orrrer xaxofi-ro crytait, Hecuactrrfi, ra

Barxa cr4creMa cpa6otana?

I4nanon E.B.: Hecqacru:';rit ctyuait sro qro? Bor norasaH MoMeHT rrepexoAa.

Manaxon A. LI.: 3ro naczlbHo Bbr ero rrepeBogulu?
trIsaHon E.B.: Her. Hacumno - gro Kaprr4HKa rrprl nepBoHaqaJrbHoM BKJrroqeHr{r4,

a oro - 2 peamHrrx co6rIrzs.
3afiqen JI.H.: Cxolrro Aarqr,rKoB r.r KaK oHr4 pacnoloxeHrr?
trIeaHos E.B.: ZcropuuecKl4 nepBoHaqanbHo Aartrr,rKrr 6sttu pacnoJro)KeHbr Ha

KonbIIe ycKopl{Tent B crlelll4aJrbHbrx s.refixax. 9epe: 15 ner 6rua 3aMerreHa currrbHafl.

AerpaAallufl gJIeMeHToB, rr KorAa 6ruu paspa6oraHbr HoBbre Aartrr4Kr4 oHr'r Bce 6sttu
cBeneHbl B oAHy croftxy Ia rroMerrreHbr B rIeHTp 3ana [epBoro Koprryca. Cefiqac onr'r

pacnonoxeHbr B 3ToM 3arre v coeAr4HeHbr rrpoBoAaMr{ c ycKopnTeJreM.

3aftuen JI.H.: TorAa nropofi Bonpoc. Bor na nepBoM pr.rcyHKe. Kax srrassr
usnyuenze?

tr4saHon E.B.: Hacrormafl, cxeMa - naccarBnafl. 14 Bo3Jre Kpr,rocrara He HaxoAr4Tc{

HIrKaKI4x aKTLIBHIIX 3JIeMeHToB. Bce sro orHeceHo B rIeHTp :ala. Eclu urr co6upaelrc.r

Aenarb raKyro cxeMy (6e:nrocronylo), ro ycr4nlrrenb, xorr 6rr nepnona.{amurrfi AonmeH
HaxoAI,ITbcs e6rruzu MafHI{Ta, rlocKonbKy ecrb IIoMexr4 v Am4HHbre KoHrIe, a MocroBbre

cBrr3r4 bnu araSQepeHlllranbHble 14 ne 6osrcs noMex. Pa:uerqeHrze mo6ofi 3neKTpoHr4Kr4

Y6ttu3u, KaK rIpaKTI4Ka rloKa3blBaer, 6ucrpo [pr{BoAr4T ee B HefoAHocrb. A s Harxe

BpeMt, KofAa gneKTpoHrrKa craJla roHKorrJIeHorIHar, He)KHa{, oHa AoBonrHo 6rrcrpo
eufiAer r{3 crpor.

3aftues JI.H.: MaJIeHbKt4ft nonpoc. 3a xaxoe BpeMr rrocJre rrepexola lroxer 6rnr
BOCCTaHOBIeH UUrl?

l{saHon E.B.: C roqKr4 3peHvr cr4creMbr 3arrlrrrbr AarquK orpa6oral rl qepe3 rr{Tb

ceKyHA oH BoccraHoBt4Tcr. [anee r,rAer BpeM{ o}Kr.rlaHrre 3aps,Aa euxocreft



Tl{plrcropHofo KJIIoqa. Ecru c Kpr{ofeHraxofi sce HopManbHo, To Mo)KHo AaBarb rlr4Kn.

llpzrvrepHo rrepe3 rrrrb Mr4Hlr.

I.raro;ren B.B.:Ha 6orumoM aHApoHHoM roruafi4epe 6rua 6onrnra.f, aBapvrfl.

cBfl3aF,Has. c 6rtcrprtM rrepexo.{ou. BaIIr AarqvK ToJrbKo AereKTr,rpyer rrepexo A unLr

Moxer BJII{.arb Ha cKopocrb nepexo4a? Cxopocrb nepexoAa B HopManbHoe cocro.f,Hr4e

orlpeAen-lercs .{ela? Bu ronrro AereKTr4pyere nepexoA r,tJrrr Bbr Mo}Kere BJrr4rrb Ha

cKopocTb uepexo4a?

LIeaHon E.B.: Het, Ha cKopocrb rrepexog:a fl. BrrkrflTb He Mory. ,{ar.rur He BJrr4ser

Ha cKopocTb, cKopocTb 3aBVcuT oT ToKa.

3olun JI.C.: Taroft Bolpoc Korr{qecrBennufi. Bor sHaqvr Ha npr4Hrrbrx B

locneAHee BpeMfl pelKl{Max Ha ycKopr4Tene orreHb qacro r4cnonb3yerca peNrarra 3,5

fss/H. B srola craHAaprHoM pe)KI{Me KaK qacro cpa6arrrnaror Barrrr4 AarqLrKra r,r qro

lpozcxoAt4T ecJrrr pexl{M MeH-f,ercr Ha 5 fgn/n , qro orpaHr4rrvBaer BpeMt

LICTIOJIb3OB A:g.]1'r?

trInanoe E.B.: Pexrzu ycKopeHz{ K Aarqr4KaM rrepexoAa orHorrreHr{s He r4l,reer. IrIM

Bce paBHo, Ha KaKoM rrone pa6orarr. Kar rpaBr,rJro, 3aAep)KKr4 npv nepexoAe

onpeAentlorcs nepecrpofixoft Kpr4ofeHHoft cuc:reurr. Eclz AocraroqHoe oxnaxAeHr4e,

To Bce pa6oraer. Eclu oxraxAeHve no xaxoft-To [pr4r{zHe orrycKaercfl,, AarqvtKkr
HaqvHaror cpa6aruearr. B nocleAHee BpeMt 9To rrpor{cxoAr4T peAKo, T.e. peanbHo

cpa6arunaHne 4ar-rtnKoB or rerIJIa 3To eAr4Hr.rrlbr rrpor4cxoAr4T oqeHb peAKo. ,{onolruo
rlacro B rlpeAnocneAHee BpeMtr, Ao peMoHTa, cpa6arrrnalu roKKoBBoALr, 6ulu
KpIaTI,Ir{HbIe cJD4IaI,I c oxnaxAeHrreM, Ho KofAa noAHzMarrz oxnaxAeHze, Bce pa6oralo.
Pealruue cpa6arstyayut 3aBucflT or npanumHofi nacrpofixu ycKopr4Tenr. Eclu
paHblrre, KorAa ne 6uro zHQoprr,raqrzrr o nepexoAe Aarqr4Ka, gro 6ulo AoBoJrbHo cJroxHo

- cpa6arunaer, a ttoqeMy cpa6arrrnaer Her43BecrHo, To rerrepb cpa3y rcHo, r{To

cn) rflnocb Ir KaKHe Mepbl HaAo npr{Hr4Marb. Ecru peanrnrrft nepexoA - 3Hatrlr HaAo

AenaTb IITO-TO C OXnDKAeHIZIeM, eCJILI MbI BI4AkIM> qTO 9TO He peanbHUft nepeXO4, a
raroft-ro BbI3BaHHbIft pesxzu cpa6arrmaHr,reM AonycrrrM cr4creMEr rrurranurs, 3Haqr{T

HaAo Hacrpar4Barb clrcreMy rrurraluvfl' 3ro Aosomno 6ucrpo Aenaercr u Aanbrrre
pa6oraer Bce rrrrarHo.

3onun JI.C.: To ecrr' AJII4TenbHocru erofi gKcrro3r4rlt4urta 5 fes/H onpeAen-f,ercr He

salxefi czcrerr,roft. [onycrnlr uoesrureHHrrfi pacxoA rerturs. Lr conyrcrByroqze
Henpl{-rrrHo c'rv kr Bamr4 AarrrllKu HaqI4HaIor qacro cpa6arrrnarr?

llnanos E.B.: Ecru o:rtar BurflT yrpo3y Anfl ycKopr{TeJrr, To onra cpa6arbrBaror.

3onun JI.C.: Hau6omurar Anr4TeJrbHocrb ceaHca Ha 5 fgsax cKoJrbKo gttulcx?
trIeaHoe E.B.: Bolee clroK.
3oruu JI.C.: B pexuvre rroJrb3oBareneft?

I{eaHos E.B.: .4a.

3o"ru.rn JI.C.: llpo6reurr c rerytesoft czcreuofi vrrrr4 c necra6uJrbHocrflMr4

nepexo4a?

I4nanon E.B.: .{a ner, He ro qro6sr npo6neurr, rpocro Hacocbr Karraror renuit uno
raroft-ro [prIrII4He, He Ba]KHo ro xaroft, B Ilenrx gKoHoMI,Iu, Hanpr4Mep, cHI,IXaIorcfl



leperlaAbl, BbI3bIBaIorct reM caMbrM nepexoAbr 14 cpa1arbrBaHvrfl.. 3ro e4unutrHbre

crryqav, B rIocJIeAHee BpeMt Bce Hacrpoftrr,r upottcxoArr B HaqaJre ceaHca, KofAa

HacTpal{BaeTct I4cTotIHkIK rII,ITaHI4t, feJII,IeBbIe Cr4CTeMbI, a AaJrbIrIe, KaK rIpaBI,IJIO, BCe

pa6oraer 6ego scsrzx [epexoAoB 3a oqeHb-orreHb pe,4KLrM r4cKJrrorreHr4eM.

MarrorunH B.T.: Y ueH.s Bonpoc ne6onnnofi. Kar<ue cxeMbr 6stm z3BecrHbr 3a

py6eNorra K Haqany paepa6orxu? I4tm Koropbre pa6oratm c az$SepeHrlr4anbHbrM
ycunvreJrel..l vrru MocroBar cxeMa. C ua\arn Barrrux paspa6oror.

trIeaHon E.B.: 3a py6exoM r.r He sa py6eNoM Toxe, Aonycrr4M Ha roM Ne YHK
IIpI{MeHflnI,ICb KaK IIpaBVnO MOCTOBbTe CXeMbI C MafHI4THbIM yCr{nr4TeJIeM, pa3Br3blBanv

curHaJI, Aanblrre o6pa6arunawr.VI ua TEBATPOHe nprrMeHrnacb cr4creMa Bor raKat
BOT nptMOrO OfIpOCa, HO TaM COBeprrreHHo lpyfr4e BpeMeHa, TaM AalKe AaTrruKr.r

onpaml,IBanllcb qepe3 IJ vrutttuceKyHA , BpeMeHa r{ rroporu 6ruu 3HaqvreJrbHo Bbrrrre Iz

nogToMy raM MoxtHo 6rrno [pr4MeHrrb oTy ct4creMy. V nux ro)Ke He 6ruo cvtr*arra
onopHofo, oHI4 ero flolyrranl4 arzSSepeH\vrpyfl ToK, non)Araevmrft Ao r43Mep.rreMofo

yqacrKa v fIocJIe, Ha npoqeccope BbIcrr4TbrBaJII,I KaKoe AonxHo 6rrrr nanpf,)KeHr{e u c
grI{M AenoM yxe cpaBHLIBanz. 3ro Aeno Aonroe 14 He orreHb HaAe}KHoe 14 B Harrrfix
ycnoBzrx oHo rrpocro ne no4oftAer, y Hac Apyrve BpeMeHa coBceM Apyrve.

KapnnHcrcIlft B.H.: He6omuroe 3aMerraHr.re ro rroBoAy BoccraHoBrre:ar4fl. rlr4Kna

nocne cpa6arrrnaHhrfl, Aurrrytt<on. {arwzKH He [Meror orHorrreHlrr K gToMy BpeMeHr.r

HI,IKaKOTO, A IItTb MI4H)'T 3TI4 BbI3BaHbI TeXHOJIOfI4TIeCKLIMI4 OCO6ennOCrglrn

cBepxnpoBoAtlrll4x MarHkIToB 3aAaHHbrMr4 cBepxy. A Borrpoc rro reMe - Enrenuft
Bna4zunpoBr4q ynoMr4Han npzMeHeHr,re quSponsrx Sranrrpon. lftQponue (pumrprr
BHOCTT BpeMeHHyrO 3aAepxKy, He cKax{eTe lz raryro?

trIsaHon E.B.: [a, KoHeqHo BHocrrr. lloerouy MaKcr4MaJrbnufi roeQQnqueur
(pznrrpaqrara 4, roroprrfi BHocLIr [pr{eMneMyro 3aAep}Kxy. MoNno or(pznrrpoBarb
cI4fHiuI B (HLIToqKy), HO BpeMr 3aAepx{Kr{, BpeMr peaKrlr,rr4 cr4cTeMbr yBenr,rqfiTcr Ao
Henpr4 eMneMofo ypoBHr.

KapnzHcrcufi B.H.: A upurvrepHo, 3To KaKr4e yponnz?
trInanos E.B.: npl4 6omuovt xos(f(fzqueHre 3aAep)KKa cr4fHana qyrb MeHbrrre

o4roft Mr.rnnuceKyHAbr.

Ma.rraxon A.I4.: Xopotuo, Bce, Bonpocbr KoHru4Jrr,rcb? Tor4a Mbr o6.ssaHrr

npeAocraBl4Tb cJIoBo HayrIHoMy pyKoBoAr.rremo. Anaronzft OleroBr4rr, noxalyftcra.
Cnaopun A.O.: Hy r Moxer 6rIrr sa.rr4Taro qacrb cBoefo or3brBa, qro6u ne

c6utsis or BoJrHeHr4r.

Ilpocro EsreHlafi Bra4IruutpoBl4rr coBeprxun repov.recxuft [oABt4f. Ha cauou 4ere
9To raKI,Ie roHKkIe rexHuqecKr4e BeIrIu, Koropbre o6rr.rno ADKe He AoKnaAblBaror Ha

ronQepeuqzsx. Bo-nepBbrx, noAroroBr{n HyxHoe Korr,rqecrBo ly6nzxaquft, nrrcryual
Ha xouQepeHqllrx, JIvqHo rlpeAcraBnrn pe3ynbrarbr cBorrx ucclregoyauuit v ABe

xopomue ny6luraqul{ rIoAroroBt4JI B pelleH3r..rpyeMoM }cypHane, To ecrb oH rrpomen
Becb IILIKn nOA|OTOBKII TpaMOTHOfO yqeHOrO B npoqecce [oAroroBKr4 AHccepTa\ukr.
Pa6oru no npoeKTI{poBaHI4Io gJIeMeHToB cr4creMbr AereKTr4poBanurfl,, alarwaa cJryrraeB

cpa6arurna:nufl, B xo,4e ceaHcoB rrorpe6osaru or Hero BbrrroJrHeHzs 6omrxoro o6teua,



KpoMe Bcefo flporlefo, Koropoe He 6blno orMeqeHo, pacrleToB c r4crroJrb3oBaHl{eM

npkIMeHeHI4t coBpeMeHHofo nporpaMMHoro o6ecneqeHr4r. VI ttpu vrctt:';raHuLr MHofr{x

co3AaBaeMblx 3JIeMeHToB clrcreMbr, oH npo.rrBlrn ce6s, KaK uso6perarelrurrft
gKcnepl,IMeHTarop. r{ro cauoe rJIaBHoe s eroft pa6ore, Mo)Ker 6rrrr noqrr4 yHr,rKaJrbHoe,

B xoAe BbIIroJIHeHI4s t4 [oAforoBKr{ (farruvecxu 6orslruncrno pa6or 6ulo BbrrroJrHeHo

coI4cKareJIeM ru6o eAr4HoJII,IqHo, ma6o c ytlacrlreM He6olruroro KoJIIrqecrBa ero

corpyAHl{Koe. B xoAe ceaHcoB B ero 3aAarru, KaK HaqaJrbHVKa rpyrrnbl 3aIrIIrr, BXoAr.rr

TecrlrpoBaHl4e rlepeA HaqaroM ceaHca u o6ecneqeuze 6esar,apuituoit pa6oru B xoAe

ceaHca. B gToM tIJIaHe oH nposBun ce6s, eqe 14 KaK AocrarorrHo ycnerunrrfi
pyKoBoArrrenr pa6oru ne6omruoro KoJrJreKTVea. B xoAe BbrloJrHeHr4r, gro yxe BbrBoA,

Moe MHeHIre, Al4ccepraHT 3apeKoMeHAoBan ce6s, KaK BbrcoKoKBarur(fuqraposaHHHfi

cneUl,Ianl{cr s o6racrvl (fuszrl4 [yqKoB 3ap{xeHHbrx rracrurl. Ero nacroftvznocrs,
rpy4onrc6ze, cnoco6Hocrb opfaHl43oBarr pa6ory rpyAoBoro KoJrJreKTr4Ba o6ecneqzlo
Bo3MontHocrb pa3Brrrl4rl t4 gKcrlJryarar\r4r4 ycKopr4TenbHofo KoMrrJreKca B TeqeHr4r4 6olee

ABaAIIaTIz rer 6es e4IaHoft , t noAqepruy, cpa6arsrsaHrafi 6ruo saozrczpoBaHo MHoro,

Ho HI{ oAuoft aBapr4vr no BLIHe cl4creMbr AereKTr4poBaHufl.y Hac Ha KoMnJreKce He 6uno!
llpone4eHnble rIocJIeAHr4e pa3pa6orr<z o6ecnequlu lepcrreKTr.rBbr pa3Br4Tr4fl Harrrero

KoMrIJIeKca ua 6tuxaitlrze 5-10 tet. f o6parqarocb K qJreHaM coBera: llo44epNarr!!!
Cnacu6o (or:un Cz4opraua A.O. npunaraercx).

Manaxos A.VI.: Cr'acu6o 6omnroe A:c'arolluit Oreroez.r. Teuepr cJroBo ) {eHoMy

ceKperapro. HyNHo 3aqllTarb or3bIBbI ne4yqeil opra1]113ar\w u Apyrr4e or3brBbr,

KOTOpbre r4MeroTc.[.

Apedren B.A. 3a.rzrrrsaer or3blB opraH[3arl[r4, rAe 6:r.rra BbrnoJrHeHa

AI,IccepraIIIroHHat pa6ora, To ecrb gro O6re4unennrrft r{Hcrlrryr sAepHbrx

r{ccneAoBaurafi (orsun npzlaraercx).
Manaxoe A.lI.: Kro cleA)'rouzfi y uac? Be4yllar opraHra:aqur?

Apedree B.A.: Cne4yroquu ro nporoKony orJrarlaercs or3brB ne4yrqefi
opraHl43allzz. Be4yqa"a opraHI43aIII4f, no lr4cceprarlzu (De4epaJrbHoe rocyAapcrBeHHoe

6roANernoe yqpexAeuvre <focy.{apcrBeHHuft nay.rtruft qenrp Poccnftcroft (De4epaqraz

-Llncrutyr Qzsuxu BbIcoKI4x snepruft> (sauzrsrnaer or3brB, or3brB npuraraercr).
Manaxos A.lI.: Buna HeKoropat Kplrrr4Ka, ecJu4 xorzre orBerrrrb, noxaryftcra.
I{saHoe E.B.: flo nono4y crulrcrvrra: Kor4a MoxHo 6rrno na6upars crurlrcrkrKy,

AarqI,IKr4 He rIo3BoJItJII{ 3Toro Aenarb. llepnue Aarqr4KLI He I4MeJrr4 Bo3MoxrHocrr4

onpe4enurs no xaroft [pI{tIIzHe gro npor4cxoAl{T - To Jrr4 9To HevcrpaBHocrb crrcreMbl,

To JII{ [epexoA, To JIt4 errle qro-To. O na6ope crarr,rcrr4Kr4 pequ He rxJro. llocle roro, KaK

AarrryrKvt craJIIl HoBbIe, crarpl noKa3brBarb rrro Ha Hr4x lrpor4cxoAr4r, pa6ora ycKopureJur

cta6ullusupoBaJlacb, nepexoAbl cralrvt MaJIo3HarI[TeJrbHbrMr4. Bce cpa6au,lnawut,
KOTOpbIe BbI3BaHbI TIOTyCTOpOHHI4MTI IIpI,IqLIHaMIJ ycTpaHflroTcr B Haqare ceaHca, ilpl| r
uacrpoftxe ycKopI4TeJUI, AaJIee B ceaHce nce pa6oraer HopMaJrbHo, 3a ucKJrroqeHr4eM

peAKI4x cnyqaeB. Crarucrzry HaAo 6yaer ua6uparu TorAa, KorAa n Aeficreze Bcryrrr.rr

6ycrep. Clrorpers rrro [por4cxo,qr,rr, KaK c grr4M 6opotcr, KaK [cnpaBJrrrb.
Ma;raxon A.I4-: Iloumuo, crlacu6o. Erqe ecrr orgrrnrr?



Apedsen B.A.: ,{onomrrareJrbHbrx or3brBoB Ha Ar4cceprarlr4oHHyro pa6ory vr

anropeQepar He nocrynano.

Manaxoe A.I4.: Cnacu6o. .{alsne Mbr AonxHbr nepeftrz K or3brBaM

o(f zquamnbrx orrroHeHToB. Ilpe4ocranrsro croBo AoKTopy Alexceeny.
AreKceee H.H.: 3aq[TbrBaer or3brB, or3brB rrpunaraercr.
Manaxon A.I4. : Cuacu6o, BareHrzH ArercanApoBzr{. EsreHraft B taguvupoBrrq,

6tutu 3av,e,uantrfl,, noxalyft cta, otn euafi te.
I{sauos E.B.: llo noeoAy crarr4crvKvt fl. yx(e cKa3aJr, rroBToprrb, s AyMaro, He

crollr. flo nono4y paccMarpr4BaeMbrx ycKopr,rreneit, raKux rax ISABELLE u YHK, ro
ISABELLE, Koropas TIJIaBHo rlepepocna s RHIC, 3To ror )Ke ycKopr4TeJrb, ToJrbKo

rloMeH{nocb Ha3BaHI,Ie z ou pa6oraer. IIo noBoAy VHK: caM ycKopr4TeJrb He Aocrpor,rJrr4,

Ho clzcreMbl 3alr{r{Tbr orpa6arunarvcb peanbHo Ha qerbrpex MarHr4Tax, npoBoAlrJrr4cb

vI9rrbrTalll4s.3Tr{x Ma|HI4TOB I4 3TI{X 3aIIIr4T, V C TOqKr4 3peHI,Ig Ct4 CTeM 3alrlr{Tbr t4 CXeMHbIX

peruenufi 9To Bce peanbHo 3anycKanocs u pa6oralo. 3ro qro Kacaercr uepa6oraroqr4x
ycroputelefi. llo rIoBoIy JloxHbrx cpa6atur,auuit. Croso (Jro)KHbre) r cqr{Ta}o

HerlpaBl4nbHoe, floroMy rrro JloxtHoe cpa6arrrnaHlre 3To Kof.qa Aarrrr4K cau cpa6arblBaer

B cI'IJry csoefi Hel4cnpaBHocrLr vrrm yrqep6Hocru. Y Hac He JrolnHbre cpa6arrrnaHvrfl, a

cpa6arunaHlrt, BbI3BaHHbIe rlocropoHHLrMu rrprr-rtr4:r^aMn, Aarqr4K cy4r4'r o Hr4x no cBot4M

KpIlTepHtM, rlo floporaM, kr ecJrr4 grr,r Kpr4Tepr4r4 yAoBnerBoprrorcr, oH o6gsau

cpa6orarr, u s c'rutaro, rrro nyqrrre [ycrb AarrII4K lltultuuit pa: cpa6oraer, qeM luuluvtit
pa3 He cpa6oraer. llo nono4y LHC, TaM Aeno reMHoe, 3arrlr4Tbr rau cpa6oraJrvr, Ho He

cpa6orana oBaKyauv fl gHeprr4rr.

MaJraxos A.trI.: Cnacz6o. Tenepr cJroBo cneAyroqeMy onnoHeury. 3ro [trurpuir
EsreHseer4u Bepraen, KaHAr4Aar Qra:uro-lrareMarlrqecKr4x HayK, LIAA CO PAH.

BepKaes n.E. : 3arrr{TbrBaer or3brB, or3brB nplznaraercfl.
Maraxos A. I4.: Cnacu6o. floNanyficra, LIrnst. Hzxolaenuq, 3acnyuaeM Barrn4

OTBETbI HA 3AMEqAHI4'

IInaHon E.B.: IIo rIoBoAy op$orpa(puqecKr4x vr c"ttrrvc"turtecKr4x onru6or
CO f JIaCeH, BLIHOB aT, IpIIH O IIIy I'I 3BI4HeHI,I.f, .

flo nonpocy o roM, qro <cpa6arrmaHns, cvrcreMbr AereKTzpoBaHr{r nepexoAa

cotlpoBolxAaerct IroBbIIrIeHHbrM pacxoAoM reJrr4rr>. V uac raxoft crrryarJlrv uer. llo
rIoBoAy Hecra6zlrHocrl,I rrvlTa:a:as,. Zcroqnzxz 6ecuepe6ofiHoro rrvraHnfl ecrecrBeHHo

ecrb, Ho ryr Aeno He B 3ToM. Cau uo ce6e $arr Hecra6umnocrvr ilr4TaHprfl. AonxeH
rIprrBoAI4Tb K ocraHoBKe cl4creMu. KorAa rrorBJulercg, vecta6uJrbHocrb rII,ITaHIrr, 3To

cBVIeTenbcTByeT o KaKvx-To HeIOCTaTKaX, KOTOpbre MOfyT nplrBecTrr K

HerIpeAcKa3yeMbIM pe3ynbrararr. B srou cnyqae HaAo ocraHaBJrvBarb rlr,rKn r4 npocro
pas6zparrcr, B qeM Aeno.

Hynenofi rox. Brrno peanI,I3oBaHo ABa cuoco6a npoBepKr{ - Ha crapbrx Aarqr4Kax,

KOTOpafl l4MnynboHar, TaM TOJTbKO B nay3y MO)KHO npoBepsTb, B rrOCJreAHr4x AaTrruKax
ManbIM ToKoM I,I 6omruoft 4ruremHocrlro Mo)KHo npoBep.f,Tb s Jtro6oe BpeMfl rlr{Kna

npu neo6xoAl4Mocrl4, ecrecrBeHHo, KofAa Amznnrtfi croJr, Harrpl4Mep - 10 rvrznyr.



Kar sauyMJreHHocrl tmsuft, cBfl3kr CAN-BUS BJrrrrer Ha Aarrr[Kz? Huxar< ne

BJMfleT) BI4AI4MO He COBCeM npaBlrnbHo rrOH.f,TO, IdMeIrVrCb B Bt4Ay JrVrIIVrkr CBfl3I.4 Me)KAy

ycKopr{TeneM rl Aartrr4KoM rrepexoAa. 3ro anarofoBbre rruHvrvr cBfl3rt, a CAN turrutfi,

AnITHHbIX npocro Her, oHlr ecrb BHyrpu ctoftxu, ecrecrBeHHo oHI4 HI,IKaK He BJlllflror,

peqb Ixna o nvllJl4flx aHaJIoroBbIX, KoTopble cocTaBJUIroT MocT.

Manaxoe A.I4.: Cnacu6o. Tenepr BpeMfl 1vrcKycckrtr. Bce rpprcyrcrByroqr4e

MOfyT BbrcKa3aTbcr.

Evrenrco A.B.: T1'r,uomo foBopunocb o crarr.rcrlrKe, r rro3BoJrr4r ce6e nocMorperb

crarl4crl4Ky c nporxnbrx ceaHcoB, cKaxeM c 2000 roAa. V MeH.f, non) rr{Jrocb, rrro grkr

Bor QoHonrre cpa6atstnayux cr4creMbr 3aur{T, KofAa y Hac He 6rrro clrcreMbr

ALIarHocrktKI4, rlplrBo4r4nu R ToMy, rrro BpeMr reprnocb ua o6cyN4eHvre v JroMaHr4e

ronzfi rlo gToMy [oBoAy. Brr rpe4craBJr.f,ere ce6e, uro cpa6orata crrcreMa 3arrlrrrbr, y
Bac xoro4nrrfi ycKopt'rreJrb, a noqeMy oHa cpa6orala Herr3BecrHo. Lltu Hy)KHo

ocraHaBJrzBarbc{, znrr HyxHo AaBarb cneAyrouuft qzrl, Bbr Aaere cneAyrotquft quxl,
oHa cHoBa cpa6autnaer. B .rerr,t 4ero? He xsaraer oxJranrAeHr4r, KaKar-To HaBoAKa

Bo3HI{Kaer, upo6reua B cl,IcreMe rrrrra:er4fl,? Korla y Bac Her Ar{arHocrrrKr4, Bbr npocro
crol4Te. Z s uoN{Hrc eru 6yftnue 6ece4rr Ha rroBbrrrreHHbrx roHax, Koropbre orHr4MaJrr.r

orpoMHoe KoJII4qecrBo BpeMeHr4. V rr,rens noJr)Arr4Jrocb, qro B HeKoropbre ceaHcbr

(2003ro4, 2004 roa) yxoAlrrro 2-3% BpeMeHrr ycKopr4renbHoro ua pas6upareJrbcrBa

noAo6uoro poAa. 3ro e Harrurx ceaHcax oKono cyroK. CeroAn.s raKr4x pa3foBopoB

eoo6ue [paKTI4qecKH Her, rrocne rofo rax EereHufr. Bta1uMr4poBr4rr cAenan gry

cllcreMy, Bce craJlo coBeprxeHHo oqeBr.rAHo. fpeercr - Ao6aerseM oxJraxAeHr,re, He

rpeerc.u - 3Harr[T I{IrIeM npo6nevry. Ona Aocrarouno 6ucrpo HaxoAr4Tc{ r,r Mbr repreM,
HaBepHoe, MeHbIrIe traca Ha KaKr{e-To cepbeHbre Borrpocbr, a KaK npaBr{no eoo6qe
BpeMeHI4 He 3aHuMaer, rlepe3 KaKr4e-To 5-7 rrruult Mbr BoccraHaBJrr4BaeM rILrKn 14 r.rAeM

Aanblxe. fl. cuulato, rrro 3To oAHa rr3 caMbrx rJraBHbrx 3acnyr EsreHr,rs Bra4zlrupoBkrqa.

3ra sor MoAepHr43arlr4r ceroAHsruneft cr4creMbr, Koropar lpr{Bena K cyrqecrBeHHofi

sKoHoMt4Ir MaIrII,IHHoro BpeMeHr.r tz coorBercrBeHHo r 6olrureMy BpeMeHrr Koropoe

ycKoprrrenr pa6oraer Ha $raeu.recxzft sxcnepvMeHT.

TqnrcnH Z.A: -f, rrpelnaralo 3a oqeBr4AHocrbro Borrpoca, oqeBvAHocrbro

a6comornoft, npyurarr crerreHb r{ nporonocoBarb
Kocrpoprun C.A.: lpa cJroBa 6yxnalrno. 3ra pa6ora, rpo Koropyro Xeru

ceroAHt paccKa3aJl, KoHeqHo x{e, orreBrlAHo, I,IMeeT npoAoDr(eHr4e, Ho rrpexle qeM oH

npzcryuur K I,IcrIoJIb3oBaHIIro cl4cTeMbr Ha cTposueMc.f, KoMfrJreKce, HaAo cKa3aTb, IIT0

xaxArrfi MarHI4T, xoropsrfi 6y4er c,qeJraH, rrpoxoAr,rr vrcrrbrralr4s e 6oeeoM pexrrMe.

XeHx BcKoJIb3b cKa3aJI, qro cefiqac crorr 3a1a'tvr no 3arII4Te pa3nr4r{Hbrx yqacrKoB I4

MaTHLITa I{ crrcreM, Koropbre r4cnonmyro'tcfl.Ha r{crrbrrareJrbHbrx creuAax. 3Aecr Apyrve
cI{fHaJIbI, I,I eMy npuxo,4l4Tcfl 3Ty cr{cTeMy aAarrTr{poBurb Anf. Apyfr4x cr.rfHaJroB, t4

xoqerc.f, cKa3arb, qro 6es efo yqacr[.s s 6ruxafturue rolbr MarHrarrr Flzru LrcrrbrraHbr

6rrrr He Moryr. 3ro o4Ho 3aMerraHrre. Bropoe. Koueuuo, s srofi pa6ore Xens aKTr4BHo

yrlacrByer 14 BcefAa [o-rleJloBeqecKu Mo)KHo o6parzrrcr c BoIIpocoM, Mo]ItHo

o6parurrcr c npocr6oft o rroMorrlr4 r.r MHe Kaxercs, qro grr4Mr4 qeroBeqecKraMr4



KarIecrBaMI,I npereHAeHT Ha ) {eH}To crerreHb AonxeH o6laAarr. 3Aecr oqeBr4AHo Bce

ecTE r{ nosToMy npouy coBeT, KoHeqHo xe, noAAepxaTb rrpeTeHAeHTa.

Ma.rraxos A.lI.: Cnacz6o, eqe, rromartyircr:a

3oruru JI.C.: Bonpoc raxoft puHovHrrft, HaBepHrKa $upvtr, Koropbre

o6cnyxznaror ycKopI{TeJIr4 Ha 3alaAe, BbrnycKaror raKr4e c[creMbr, vt oHLr crorr HeMaJro

.qeHef. Cronsro r4HTepecHo Ha a[laparype c3KoHoMrzJrr4, Ha roM, tITo 3To Harrra

parpa6orxa, BHyrpeH:arfl., 14 c3KoHoMr4na ta6oparcpur,r NrHoro naJrrorbr, z lreJrtrsr Jrr,r

TI4 pax{14 poB arb Aarqr4 K TaKof o'tr4rra v sapa6 arrrn arr n alrory?
I{saHos E.B.: [eno B ToM, qro fl Banrory B pyKax Hr.rKorAa He Aepxan. Cvcreirla

yHLIKaJIbHiuI, TaKVx pa:pa6oroK Aff Harrrero ycKopr4Tenr, KoHeqHo, Ht4KTo ne 4elal. To,
tITo leraercs ceiuac n fepruanzz na SIS-100, 4eraerc-f, coBepueHHo no ApyroMy v 3a

6eurenue AeHbfIz, LI 9To HaM He rIoAXoAI,rr Hr4 rro KaqecrBy, HI,I [o rleHe, Haura
paspa6orra !.eitcrsureJlbHo He oqeHb Aoporar, ro4o6paua KoMrrJreKTaUr4r raKr,rM

o6pasovt, qro I4crloJrb3yercfl caMbre eQQexrunnbre 14 AerrreBbre KoMnoHeHrrr. A rax,
.rro6H peanbHo fAe-To 6rrra ony6nuronaHa KoHcrpyKrlr{r raKoro Aarrrr4Ka r He 3Haro.

KoeareHrco A.,II.: EereHzft Bra4zrr,rzpoBr{rr Bbrpoc, HecMorpx Ha csofr He oqeHb

upocroft ntld3HeHHbrfi rtyrr, B KpyrrHoro cnerlvanvcra v ) reHoro, roroprrft ery o6lacrr
.4arquKoB rlepexoAa I4 perr4crparlurl rosBneHr4fl HopMamnoft 3oHbr B MarHnrax ocBorrJr

rlo MoeMy yHI4KanbHo 14 I4Meer )'Hr4KanbHyro 6asy [o [pocrore, HaAe)KHocru u npoqr4x

Bo3MoxHocrqx, Koropble nIoAI{ B Apyfr4x Mecrax npocro errle He 3Haror. Mne rarc

IIoHIzMaere B HarIaJIbHbIX ceaHcax lprrrrrJrocb yr{acrBoBarb npr4 pa6ore Hyrnorpona u
gTa rpaHI4IIa peanbHocrrr, puBAereHr{fl, 6srro Jrr4 gro cpa6arrrnaHrre or KaKoro-To

nocropoHHero IrryMa I{JIIr 9To peamnufi HarpeB MarHr,rra, o6pasonauue nopualurofi
$asrr. EcrecrseHHo, rlpaBl4ruro Xens cKa3aJr, Arrclriyccr4u Ha gror cver, oco6eHHo B

nepBbIX ceaHcax 6rtnu 6ecKone.rHbre u 3aHvrMaJrr{ He ron;Ko 15% npeueHvr, a ropa3Ao

6olrure. llo.ssreHze EsreHVs Llnanoea s sroft KoMaHAe, Koropar cocrorJra u3

Cuupuoea Asaroms Anerceenzua, HIaruraesa llerpa ZnaHouava, KaK-To raK
nepeBeno ery upo6reMy B HayqHoe, TexHr4qecKra o6ocHosaHHoe HalpaBneHue.VI oqeHb

cKopo, 6laro4apx MoAepHL.I3aIIprpI gTvrx Aarqr4KoB cr4creMbr AereKTr,rpoBaHns. [epexoAoB
B HopManbuyro $ary cTaJIo Bo3MoxrHbrM, KaK foBopr4Tcr, oTAeJII{Tb MyX or KOTJIeT, rAe

IrIyMbI, a rAe peanrnuft HarpeB MarHr4Ta. lloxa ne 6rrna MoAepHr,r3r4poBaHa crrcreMa

rrvlTallr4s., cIIcTeMa SBaKyaIII{I4 SHepfI,rI4 Vt, COOTBeTCTBeHHO, AaTqLTKOB nepexoAa

rIoBbIIIrarb MafHVTHoe fIoJIe B HyrnorpoHe BbIrIre, r{eM rloJloBIannrrft r4MrryJlbc, BbIIrIe,
qeNr rbroelrHHoe nole 6ulo oqeHb onacHo. lloarouy, To qro oH cAenan, c o4Hofi
cropoHbl roBopI4T o raKoM B TexHI,IqecKoM orHorrreHr{r{ r4crroJrb3oBarb B parpa6orxax
napl6olee npocrofi u e(pQexrueHrrfi cnoco6 3arqr{Tbr 6omuroro KoJrr4rrecrBa MafHr4ToB,

BbI rloHlrMaere, TaM 200 rauanoB, a c 4pyrofi cropoHbr o6ecne.reHr4e HaAe)KHocrv n
rIoBbIIrIeHI{e KaqecrBa uorpe6ureJlbcKofo ycKop}ITen.rr 14 Bo3Mo}ICHocrb AocrrDKeHr,rt

MaKcvMaJIbHbIx napaMerpoB. lloerouy r rrpocro crrlrraro, rrro re 3aMeqaHr4.f,, Koropbre

Aenanl'l, orIrIoHeHTbI yBalraeMble, qefo He xBaraer, Moxer 6urs crpaHIrII B Al4cceprarlr4l4,

Lr raKoro aHaIrvI3u xax 6sr QopnaanrHoro Korr4qecrBa JrolnHbrx cpa6arrrnauuit, uy
JIOXHbIX B TOM IIOHI4MaHI.,IV, IITO He OT [epeXOAa, He TeMnepaTypHbIX, a [IyMoBbrx, 14



6ulo u ceir\ac u Aatrclr'eilnax orpa6orxa grofi cr4creMbr .4arqr.rKoB nepexoAa AyMaro,
qro EsreHzft Bla4vIIrnzponu.r eIqe [poAon)car cBo]o HayqHyro Ae{TeJrbHocrb
ilpe.qcraBzT qepe3 HeKoropoe BpeMr erqe 14 cBoro loKTopcKyro Ar4cceprarlurc. A qro 6rI
xorenocb or Hefo, Ha cneAyroqr4x 3Tanax He rrpocro Aepxarb 3HaHkrs. n ce6e, a o6yuarr,
I,IcKarb ruo4efi, Koropblx Mo)KHo npr4BneKarb v foroBr4Tb cnequaJrr4croB AJrr roro,
qro6rr Ha KoMnJlerce Hzra, o KoropoM foBopr.rM, xoroprrft AoDr(eH 6urr se roJrbKo B

piBroBopax, Ho t4 n Aeftcrnusx crpor.rrcr, 6ruo KoMy pa6orarr. Bor noxelanr4fl.TaKne.
Ma;raxon A.I4.: Cuacz6o. Eqe xerarcqlre ecrr? fl, 1:na cJroBa ro)Ke cKaxy,

rlonb3ytcb npaBoM rlpeAceAarers. EnreHuit Bta4uMr{poBlrq 3acny>KuBaer yxe AaBHo

yveuofr crerIeHLI KaHAI4Aara HayK, AeftcrsurenbHo HaAo rr AyMarb y)Ke r4 o 4oxropcnoft.
Ha cauolr AeJIe, xort ryr KoHeqHo 6stm KaKI4e-To HeAocrarKr4 orMeqeHtt, I 6u xoren
cKa3arb, qro 3Ta pa6ora 3acnylKr4Baer Bc.f,qecKofi uo44ep ru. 3Aecr HayqHar cropoHa
6l'lr'a o6cyx4eHa, no fl. xoreJr cKa3arb, qro KorAa HaM errle c AlercaHApoM

.{rr,lHrpIaenl4qeM [pplxoAr4nocb ropa3Ao 6omure 3aHr,rMarbcr HyxnorpoHoM, KofAa q 6rrr
II{peKTopoM, oH fJIaBHbIM I4HXeHepoM, r4 orBelran 3a Bce 3anycKr4 vr [anbnefturyro
3Kcrlnyaraqzro HyxnorpoHa, pa3BLrrve, He 3Haro, xax AnercaH4p [lrl4rpLreBvrq, Ho .f, Bo

BpeMt ceaHca no HorIaM llacro rrpocblttancf, r4 3BoHI4n u s 2 Hoqv l-,I n 3 noura, Ir Bce

BpeMt 6sIna MbIcJIb, rar 6rt raM qefo He npo6nno. llepexo4u, 4eficrnzreJrbHo Berrlb He

Ilpocrat, Ho, K cqacrblo, 22 rola ycKoplrrenr pa6oraer 14 gro KoHeqHo 3acnyfa raKux
mo4efi, KaK 3Aecb cu4xtlui,t nepe,q HaMr4 lr4ccepraHT) ur Ha Hrrx, B o6rqeu-ro, Bce r4

Aepxlrrcfl. On lo cqacrJll4Boft cryuafiHocrr,r eIqe u LIsauos, ya LlnauoBbrx 3eMJrt

pyccKat, roBoptT, AepiKLITct Hy 14 Hyxnorpou To)te oKa3brBaeTcf. Z erqe xoTeJr

4o6anzrr, qro B Te foAbl, KofAa gro HatllrHaJrocb, Tyr crarI4crl4Kl4 KaKIre-To ecJII4 KoMy

HaAO, 3TO, KOHeqHO, BCe IIpaBr4JIbHO, HO KOrAa BCe 3TO Aenanocb B OTCyTCTBI4I4

(pHHaHcIzpoBaHLrfl,, KorAa npI4xoAl,Inocb Bce rocraBarb, r4 Mbr BaJrrorbr He Aepxan[, B To

BpeMt u py6nefi ne 6rrlo. Teru ne MeHee, Mbr BcerAa 4enanvr o6xo4, u AnercaH4p

,{rr,rurpraenvlrr kr Anexcau4p Mlaxafiroeuv Ear4zu )rqacrBoBaJr B grr,rx o6xo4ax, urr
Bvr!.erv gry HIzIrIery, upocr6tr, sor EereHIlfi Bna4ranaupoBur{ roBopr4Jr, rrro KoMrrbrorepa

TaM He 6ruo, qro-To MbI rIbITaJILIcb noMofarb, Ho Ha caMoM 4ene 4eficrBI,ITeJIbHo 6ruo
Tt)teJIo, Ho, TeM He MeHee, B I,ITore 6uro cAeJIaHo, ece pa6oraer, nogroMy fl rlpll3brBaro

roJlocoBarb ((3a) u nepeftru K cneAyrouleMy Borrpocy. Ilpe4ocrauarc cJroBo

coI4cKaTeJIIO Inr 3aKIIOTIeHVS.

I{nanon E.B.: llossomre Bbrpa3r4Tb 6naro4apuocrb yr{eHoMy coBery, cBor4M

HacraeHkIraNd oIrrIoHeHTaM, KoTopbre noTpaTl,Inu Ha 3To BpeM.f, 14 He TIOJIeHI,IJII4Cb

rlpl4exarb, cBoI4M yqI4TeJIflM, KoeareHxo Alercan4py.{rr,rurpueBr4rry 14 HbrHe noxoftuouy
Cnrnpuony Auaroruro AreKceeszqy, uMfl. Koroporo HeJrb3r 3AecE He ynoMrHpb, a

TaKXe BceMy rpyAoBoMy KoJIJIeKTI,IBy rpynnbr u ta6oparopvvt, Koropbre noAAepxanv r4

rroMoraJrrr MHe B eroft pa6ore.

Manaxos A.trI.: [amne HaM Hyx{Ho ra:6parr cqerHyro KoM}rccr{ro, AJrr roro
qro6rr MbI npoBenI4 foJlocoBaHr4e. llpe4raraercr BKJrroqr4Tb B ee cocraB Zropr
Arercees[.ra TsnxI,IHa A:rercanApa CepreeBr.rqa Bo4onrrHoBa Lr yreHoro ceKperapr.



flpe4noxenvre npvnnr,raercs? Bospaxeuufi uet? Tor4a rpomy cqerHyro KoMt4ccvro

npr4cryrrrzTr r< pa6ore.

llepepue Ha roJrocoBaHr{e.

llocle nepepbrBa.

Boaonrquon A.C.: 3asurbrBaer pe3ynbrarbr foJrocoBaHnfl.. llpororon l5-04 cqerHofi
KoMIrccI4I4 or 8 orcrr6ps2015 roAa B cocraBe BogorranoB, T.f,[Kt4H, Ape$ten. Kouuccu.a npn
raftnona roJIocoBaHI{Id rlo Al4cceprarlur4 I4sanosa EsreHuq Bla4rzrvrzpoBrv,a Ha cor4cKaHue

crerleHl4 KaH4lzqara rexHr4qecKr4x HayK. llpucyrcrnoBaJro Ha 3ace1alavrzt coBera 22 qre:ea

coBera, B ToM LITIoJIe AoKTopoB HayK rro reMe paccMarpnnaeuofi Auccepraqnra 6 ueloner,
po3AaHo 6ronlereneir 22, ocraJlocb He po3AaHHux 9, oKa3rurocb B ypHe 22. Pesytsrarst
roJIocoBaHI,It no Borlpocy o [pncyxAeHuu yveHoi crerreHu Kalr'p:apara rexHrrqecKr4x HayK

LloaHony EsreHIaIo Bna4zvtupoBuqy: 3a 22, nporun uer, HeqeficrBzTeJrr,HF,rx 6rollereueft ser.
Maraxoe A. lI.: Mu AorxHbr yrBep.qr4Tb nporoxol. Kro 3a ro qro6rr yrnep4zrr?

22. flporun v Bo3Aep)KaBIrII4xcr Her. Cnacz6o. Tenepr Mbr AoJDKHIT npvHrrb
3aKJIIoqeHI4e coBera. Boupoc K qJIeHaM coBera, ecrb KaKrze-uu6ygs 3aMeqaHr4r? Ecrr
3AMeqaFII,]fl,.

Tsurcun I4.A: llpegnararo
rroATBepxAaerc.f,...)) ocraBzTb roJrbKo uepnuft a6saq, fAe roBopvrcfl. o ua4eNHofi
pa6ore cosgaHHofi cl4creMbr B TeqeHr,re 20 rc oKclnyararlzu Hyxnorpona. llo-lroeMy,
3TO r4oqeplbrBaroulee AoKa3aTeJrbcTBo AOCTOBepHOCTV pe3ynbTaToB.

Crporconcrcuft E. A.: Mue Kaxercr, sror nyHKT cQoprvrynupoBaH c )nreroM
peKoMeHAaquft dlonomeHr{fl o coBere no 3arrlr4Te Ar4cceprarluit...>>.

Manaxon A. I4.: Clacu6o. Erqe ecrb 3aMeqannfl. no cyrqecrny? Her. llpe4Jrararo
npl{H.f,Tb 3aKnloqeHne B qenoM. Kro za? 22. llporun u Bo3Aep)r(aBrrrr4xcr Her.

llpuunuaerc{ eAr4 HorJracHo.

llos4panlxerr,t EsreHLIr Bra4ul,rr4poBr{qa c ycnelrHoft 3allr.rrofi u xe:raeM eMy

AamHefirur{x ycnexoB.

Ha sroN{ 3aceAaHr4e o6r.ssrsro 3aKpbrrbrM.

B nyHKTe (AOCTOBepHOCTb pe3ynbTaToB

IIpe4ce4arem

Ar4CCepTaUr,roHHof o coBeTa

Yqesrrft ceKperapb

Ar4CCepTarIr4OHHOf O COBeTa
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