
(YTBEPX{nAIO)

.{npercrop HIIII - I4BO3

.{orrop AKAAEMIIK

C.B.llnanos

20 r.

OT3bIB

ne4yrqeft opraHr.r3aunu Ha lr{cceprarlrroHHyro pa6ory

Crauonenro ArexcanApa BanepbeBr{rra

<<CosAaHne crrcreMbr KoHTpors rl rr3yrrenr{e xapanTeprrcrrrK MIooHHbrx crrerrrrrKoB

ycraHoBKr[ CDF II AJrfl 3KcneprrMeHToB na TerarpoHe),

rrpeAcraBneHHyro K 3arrIETe Ha colrcKarrue yreHofi cre[eHrr KaH.q[Aara (prasnxo-

MaTeMaTLIqeCKLIX Ha)aK nO CIeqLIEIJIbHOCT]I

01.04.01 - nprl6oprr Lr MeroAbr sKcrrepr4Menranrnoft $usraxra

Konnafi4epnue 3Kcnep[MenTbr rdrprilor rrcKJrrorrr{TeJrbHo BaxHyIo ponb B Lr3) {eHr4}r

coBpeMeHnbx ac[erTon (fusuru BbrcoKr{x eneprufi. OAsrau r.r3 BbrAttroqr{xcr gKcrrepr{MeHToB

coBpeMenHocrl{ fro rpaBy MoxtHo cq}rrarb sKcnep}rMenr CDF na rollafi4epe Terarpon.

I,Iuenno B eKcrrepr4Menrax CDF u D0 n 1995 roay 6rrr o6napyx(eH nocneAnufi HeAocrarorqufi

KBapK Crau4aprnofi uoAenra - Torr KBapK. Srcnepr.rrraenr CDF craproBnJr B 1988 ro4y,

rperepnen MoAepur{3arlnro c 1996 no 2000 rr. r,r 3aBeprrrncr s 2011 ro,uy. 3a ero BpeMr 6ula

BbItIoJIHeHa 6ommas (fzsu.recrax [pofpaMMa, BKJrroqaroqiu{ }r3yrreuue cnoftcrB T.flxerbD(

KBapKoB, sneKTpo-cJla6sx sgallN{o,qeficrr;utrt, fror4cK HoBbD( snreHufi sa [peAeJraMr.r

Cran4aprnofi uroAerra r,r rrorrcK 6osoHa Xurrca.

llpunqvnuaJrbHo naxnoft cocrasuoft qacrbro coBpeMeHubx crreKTpoMerpr,rqecKrdx

KoM[JreKcoB rBJrrrorcr cqlrHTr.rnffrl]roHHbre AereKTopbr, Koropbre 6raro4apx cBoeMy

6uctpo4eficrBrrro llcnonb3yrorcs. p.rl,. BoccraHoBJreHnr rpeKoB n 4pefi(fonrrx rarraepax. B

sKcrrepllMesre CDF coBoKyrrHocrb crl]rHTr4iluilIroHHhD( AereKTopon u 4pefi(ponrrx KaMep

o6paryer urooHHrrfi Tpr.rrrep. O6ecue.reHr.re BbrcoKofi e(f$errnBHocrr,r pa6oru MrooHHoro

Tpr4nepa sBlrsercfl. aKTyurnbHoft lr saxHoft. zaaaueit, efi ra nocesueHa ocnoBHtur qacrb pa6oru

rrpeAcraBnennofi Ar{ccepraHToM.

Kporrae roro, B Allcceprarlun A.B. Cnruonenro, paccMorpeHa r4nTepecHar Qusrauecra-a

s4arra, HarrpaBneHHar Ha rroncK xnrreuufr 3a npeAenanrz Cran4aprnoft MoAenr4. Currcn

AaHHoro amaJrnga 3aKJrroqaercr B onpeAeJreHlrlr sapfl.Ia rorr KBapKa Ha AarrHbrx CDF c rleJrbro



no.qTBepx.4elF^vrfl, vrrfi onpoBepx(eHlrf, rr{rroTe3br rlaHra, KoTopar [peAcKtBblBaer cyIqecTBoBaHI,Ie

gK3orlrqecKoro rorr KBapKa c orpurlareJrbnbrM 3ap.rrAoM -413 uuaccofi n o6nacrra l70fsBlc2.

Tarml o6pa:ou, B paMKax Aannofi Akrcceprarlrlr{ [peAcraBJIeHa coBoxylrHocrb

MeroAr4qecKlrx r4 HafrHbrx r{ccJleAoBaHraft, noKa3uBaroqat rronHolleunocrb ]I 3aBeplleHHocrb

BbrrroJrneHuoft pa6oru 14 AoKa3brBzlrorqa-rr srrcorrfi npo(peccuonanrHrrft ypoBeHb AnccepraHTa.

Crpvrrypa pa6orsr.

.{uccepraqzs Curuouemo A.B. cocror4T H3 BBeAeHur, qerblpex rJIaB, 3ttKJIIorIeHLIt rI

crrr4cKa nlrTeparypbr.

Bo Bse.{eHEu c(popuynupoBaHa axTynJrbHocrb, rrpr{BeAenbl IIeJIII Al,Iccepralluonnofi

pa6orrr, orMerreHa lr:ay.tnas. HoBr{3Ha r.r npaKTr,rqecKarr 3Harrr{Mocrb rronfreHHbrx pe3ynbraroB.

llpe4crannen nn.nrrrft BKnaA.qr{ccepraHTa u rtepetllicJlenbr BhrHocI,IMbre Ha 3aJrII4Ty IroJIoxeHI{r{.

llpure4enrr AarrHbre aupo6aquu pa6oru v AaHbr ccbrJrKrr na ony6nuKoBarlnble crarblz. B ronqe

KpaTKO rr3JrO)KeHa CTpyKTypa AlICCepTaIIuu.

B rnane I AaHo olrrcaHlre ycKoprdreJrbHoro KoM[JreKca Oepuvna6a, ronnafi4epa

Tenarpon r{ gKcnepr{MeHTzlJrbHoft ycranonrz CDF. Onucrrsaerc{ coBoKy[Hocrb nuneftnrx u

KoJrbrIeBbD( ycKopr,rreJrefi, ucrouur,rKoB rrporonoB I4 aHTl4nporonoe. flpveo,4trct ocHoBHbIe

rrapaMerpbr Tenarpona. Kparro olrrcbrBaercr MoAepHLI3arIus 3Kc[epl{MeHra CDF vl

rroJrfreHHbre $usuvecrue pe3yJrbrarrr. 3anepuraer rJraBy uo4po6uoe orucaHl{e 4ererropa CDF.

frasa 2 locBrrrleHa co3AarrLtro nosoft clrcreMbl KoHTponfl HaA cIII,IHTLIJIJIxIII4oHHsIMLI

AereKTopaMr{ ycrauoBxu CDF. Pa6oru ro co3AaHuro BeJIVcb c 2007 no 2009 rr., cncreMa

npocnylrlrJra Ao oKoH,vtarrvrfl, gKcrrepuMeuria s 20II r. Kparxo orll4cblBtuorct rloAcl4creMbr

MrooHHoro rpr4mepa, AeneHr,re MrooHHbx cqerqr,rKoB Ha crapble u HoBbIe rI{[bI. K craponry tzuy

orHocrrcr cqerqr,rKr,r, eKcrrJryarlrpyeMbre c 1992 ro4a. ,{ereKropbl repvoAa RIIN II (c 2002

ro4a) npeAcraBJr{ror nosrrfi rrln. 3areu cneAyer no4po6uoe ollIcaHlte a[[aparHoit,ractu u

rrporpaMMHoro o6ecne.reHra-f, cqerrrr4KoB o6enx rLIIroB AnA gKclreprHoro repMllHana.

Or,4enrnrrft pa.:4el fJraBbr paccMarplrBaer arrlaparHbre cpeAcrBa, BrIepBbIe nplIMeHeHHbIe B

paMKax Honoft cucreMbr KoHTpoJrfl. ,{a.uee ilpr{BoAr.rrcr onrrca:llre ruo6a-nrnoft cpeAbl

MoHlrroprrHra 3a ncefi ycrauosrofi CDF, B ocHoBe roropofi JIelIfl{T SCADA crlcreMa iFIX z

o6rscHsercfl rrprrurlnu ee pa6orrr. flo4po6Ho on?IcblBaercs. HoBoe nporpaMMHoe o6ecne.reHlre,

rro3BoJrr.rBrrree r4HTerplrpoBaTb cr,rcTeMy KoHTpoJrf, HaA oIII4HTI,IILf,III4OHHbIMLI AeTeKTOpaMI{

MrooHHofo rplrrrepa r rno6a:rrnyro cpeAy MoHlrropuHra r{ ocyqecrBrsrb KoHTponb HaA

czcreuoft oleparopaMlr cMeH.

B rnane 3 orprDreHo r4ccJreAoBarrae crapeHr{r cq}THTLTJTJI{q}IoHHrD( cqerqfiKoB ycraHoBKLI

CDF na uporrxeHr{}r AJrr{TeJrbnoro flepr{orc (1999-2009 rr.). [annoe IrccneAoBaH]Ie I4Meer



6onrruoe 3HaqeHr,re Anr co3Aarrrrr AonrocpoqHoro [porHo3a zx e(pQeru4BHocrll. [aercl^

no4po6Hoe orrracaH]re sKcrreplrMeHTaJrbHofo creHAa I{ MeToAHKLI rlgMepeHufi, ouracrrBaerct

cocraB nsr6oprrE TecrlrpyeMrx o6pasqon, sageftcrBoBaHHbrx Ha ycraHoBrce CDF. Ilpzne4enrr

pe3yJrbrarbr r{3MepeHrr{ nocrosnnofi crapenvrfl 14 AaHa oIIeHKa reKylqefi e(f(pertvBHocrrl

perr{crpaquu MrooHoB AereKTopaMr.r vt nporHo3 r4x e(p$errunnocrH Ao 2014 roAa.

PexouenAoBaHa 3aMeHa .rracrvr cqerqr.rKoB r{3-3a 3HaqI,ITeJIbHoro cHI4}KeHut e$$ertueuocrz

perlrcrparllrr4. OrAelrulnu rryHKToM paccMarpllBaerct noBeAenue rexnraqecrofi AJII{HsI

ocra6renur (c aurn. TAL) B reqeHr.re 7 tet (2002-2009 rr.) anx 6oree rIoJIHoro roHIaMaHI,I.s

npoqecca cTapeHrrr [JracTuKoBbD( crIt4HT]lnJrrTOpOB CO CneKTpOCMeIrIarcqI{MLI BOJIOKHIIMLI B

KAqECTBE CBETOBO,IIA.

B rnane 4 oilrrcbrBaercr rrporleAypa npoBepKr.r rrlrrore3bl cylqecrBoBaH[t gK3orllqecKofo

Ton KBapKa c 3aprAoM -413 (vorc.nr 9anra) Ha AaHHbrx gKcnepr4Menra CDF. fianvas. rurors3a

BErxoAr4T 3a paMK[ Ctan4aprnofi vroAerIE, rrro, HecoMHeHHo, npeAcraBJuler Ha)ru{Hrrft unrepec.

B ananr,rse krcrroJrb3oBaJrncb co6rrrus pacna,qa tf s N,Iole (flerlToH-crpyz>. OnucbrBtllorcs

Kpr4Tepr{u or6opa co6srrzfi Anr rrocJre,4yrorqero a*aJrurza) npolleAypa peKoHcrpyKII}IV tl

co6srcut,uufoplrrM orrpe.qeneHus.3apflAa crpyu, KparKo orrrcaHbr ([ononrte rpoueccbl. .{a-uee

no4po6uo orrr4cbrBaercr crarr.rcrr.rqecKuur o6pa6orr<a c [crroJrb3oBarll4eM MeroAa MaKcHMaJIbHofo

rrpaBAorroAo6ns,. B pesynrrare [poBeAenuofi pa6orbr cyrqecrBoBaHl4e gK3orl{tlecKofo rorl

KBapKa c 3aprAoM -413 6lr',trc rrcKJrrorreHo c 99o/o ypoBHeM AocroBepHocrll

B eaxnrcqeHr,ru rpr.rBeAeHbr ocHoBHbre pe3ynbrarbr Ar,rcceprarluonnofi pa6oru.

Jlra.rnrrft BKJTaA aBTopa BKnroqaer paspa6orry Bcero [porpaMMHoro o6ecneqeuvrfl [l1fl.

crlcreMbr KoHTponf, crlr,ruTr{nnsrlrroHHbrMr.r crIerqLIKaMI,I MIooHHoro rpl,Irrepa (2007-2011 rr.),

BKJrroqar rporpaMMbr Anr oKcrreprHofo repMlrHana u rporpaMMbl B cpeAe iFIX 5.0 B paMKax

fno6a.nurofi Cracreurr Konrponx ycraHoBKr.r CDF. ,{ncceprauT, flBlrflacb oKcrleproM ntoonnoft

cr{creMbr, npoBoALtJr cepvkr usrvrepennfi KoHTpoJrbHofi rpynnu MrooHHbrx cqerqllKoB s 2007 u

2009 roaax AJrr r{3freHrrrr rrpoqecca crapeHrls. OH fracrBoBan raKx(e B crar]Icrl,IqecKoM

aFluIv'3,e rI{IIoTe3bI cyIqeCTBoBaI{}UI gK3oTLIqeCKofo ToII KBapKa c zapxgOtvt -4/3.

Hayunan rr uparfftrrrecKafl qeHHocrb padorrr HanpsMyro BbrreKaer lI3 ocHoBubrx

BbrBoAoB Ar.rccepraqr.ru. Pa6ora rro co3Aarruro cr{creMbr KoHTpoJrr rro3BoJrLIJIa HenpepblBHo

MoHlrropr.rpoBarb pa6ory AereKTopoB MrooHHofo rpllrrcpa, MI{HI4MLI3LIpoBarb BpeMt

BoccraHoBJreH[r [ocJre c6oee, ]r reM c€rMbrM, rroBbrclrrb e(fQeruEnnocrb perllcrpaql,rIa qacrl{Il

ycrauoBKofi s rlerol,r. Eruro olpeAeneHo, qro noJrr4crrrpon - 6oree ctoftras K AelpaAaIII4Il

ocHoBa Anr cquHTlInJUITopa qeM n0JII,IBIIHI,IJTTOJTyOJT, rrTO IOATBepXAAeTCA rIOJIrreHHbMrI

3HarreHusMlr flocrosHuofi crapenr.rn (10,7 u 5.3 ner coorBercrBenno) 3a nepLIoA na6moAeuuft l0



JreT. TaKXe IIOIIICTLIpOJIbHbIe CrIr4HTtrJrJrf,TOpbI CO CneKTpOCMerqarcqrrMI,I BOJIOKHaMU B KaqeCTBe

cBeroBoAa rrpoAeMoncrpr.rpoBan[ xoporuufi pe3yJrbrar rro cra6r{nbHocrr.r TAL eo npeueuz. 3a 7

ner na6ruo4euutt Ira,qeH]re TAL ne ilpeBbrcltJro 25%;o. Attwtla3 crapenlul cq]IHTIlmrrIILIoHHbx

AeTeKTOpOB rrO3BOJrreT CrrpOfHO3[pOBarb 3HarreHrlre vrx e$(ferrunnocru peruIcTpaqll]I B

6yayrqeNr r{ TeM caMbrM 3apauee 3anJrannpoBarb KoHKperHbre rrraru no I{x sosMoNHoft

MoAepurasarluu Lrrur 3aMeHe. I4 HaKoHerI, oilpoBepxeHl,Ie rurlore3bl o cylqecrBoBarrrlIl

gK3orprqecKoro rorr KBapKa c 3aprAoM -413 ouepe4uoft pa: rroKa3brBaer ocHoBareJlbHocrb

rrocryJraron Crau4aprHofi uo4erra.

3aue.ranus:

Aeropy crorrJro 6rr uprarecrr.r cpaBHenlre nonfreHHbu< r.rM AaHHbD( rro crapeHrrro

lracTuqecKr{x cqr.rHTlrnJurTopoB c Apyf}IMI4 MI,IpoBbIMrI AaHHbIMTL

Anropy cJreAoBaJro 6rr npr,Ieecrll B Al4ccepralluu e(f(fexulBHocrb pa6oru

crlr.rHTr{nJrffrlr,roHHbD( ctrerqr,rKoB Bo BpeMs Ha6opa AaHHbrx CDF, LI3MepeHH}'Io

Ha peaJrbHbrx MaoHHbD( TpeKax.

Ha crp.77 ynoMr4Haercr t'-KeapK, noroprfr HuFAe 6onsue B TeKcre He

Bcrpeqaercs. I4s upzneAenHofo reKcra cpa3y He .f,cHo BxoArrr Jrrr gTor KBapK B

MoAenb 9anra. Cyl flo npuBeAeHHoMy 3uaqeHuro Maccbl, ccbIJIKe ul

ynoMr4HaHr.rro RUN I gro He raK. BosMoNuo, yTIoMLIHaHLIe gToro KBapKa B

TEKCTE JIUIIIHEE.

Xorenocr 6rr ua4err B Ar.rccepraqr.rrr coorBercrByrouue ccbrJrKr{ uluttu KparKoe

cpaBHeHr4e pe3ynbraroB rrpoBepKrr nalore3br cyqecrBoBaHr{r 3K3orr.r.recroro t-

KBapKa c ApyrLtMr4 sKcnepr{MeHT€rMlr, rAe 9Ta rrpoBepKa rrpoBoArrJracb.

Kpoue roro, LlMeercs He6oJrbrrroe KoJII,IqecrBo Herorluocr.efi u oleqaroK, He r4cKalKaloql{x

coAepxaHlre pa6oru. B qerona, ArrcceprarlproHHuu{ pa6ora ocraBJrrer xopomee BrreqarJreHr4e.

Brrno4rr rJraB onlrparorcr Ha coorBercrByroqlle ny6ruraqr.rr.r B pe(fepupyeurrx

MexAyuapoAHbrx Ll:.ranvrflx. ,{ocronepnocrb pe3yJrbraroB n o6ocnosaHHocrb BbrBo.uoB He

Bbr3brBruor corunenufi. Anrope$epar KoppeKTHo orpaJraer coAepxarrne Al{ccepra\un.

.{uccepraqnx Aonoxeua aBTopoM, 3acJrymaHa vr o6cyxgeua Ha ceMuHape OrAenenus

oKcneplrMenralrnofi (fu:uxu HI,I[ <<I(ypuaroncrzft uucrnryr) - I4OB3 4 anpem 2018 roaa.

Pa6ora BbmoJrueHa Ha BbrcoKoM ypoBue, yAoBnerBopser BceM rpe6onanuana BAK r
KaHAuAarcKrrM Ar,rccepraqr,rrM. Ee anrop Cr.rrvronenro A;rercanap BanepseB[q 3acJryxrrBaer

ilpucynt4eHra.r yrenofi crerreHr{ KaHAr4Aara Qra:uro-uareMarr.rqecKux HayK rro cleqlraJrbuocrr,r

01.04.01 - upu6opu r,r MeroAbI oKcneprMenranrnoft (fusuru.
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OrAenenux gKcrreplrMenrzursnofi Susurz

AoKTop Sr,rszxo-uareMar[rrecrr4x HayK

TereQon: +7 496713026,

E-mail: Vladimir.rykalin@ihep.ru

floAnucr B.I,I. Prrraru4Ha 3aBeprro,

VqeHsrl ceKperapb

HZI{ <<KypqaroscKr.rfi r4HcrrrryD) - I4OBO
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