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OElllAH XAPAKTEPHCTHKA PAEOT~ 
AKTyanbHOCTb pa6oTU. HHTeHCHtHKaUHH HayqHUX HccnenoBaHH8, 

ycnoxHeHHe CHCTeM c6opa, o6pa6oTKH, aHanuaa H npencTaBneHHH naHHUX 
3KcnepHMeHTOB tH3HKH BUCOKHX 3HeprH8· («I>B3), C onHo8 CTOPOHU, H 
IlOHBReHHe B cepenHHe 80-X ronoe nepcoHanbHUX 3ReKTpOHHO
BUqHCRHTeRbHUX MaWHH ( Il3BM) - c npyro8, npHBeRH K Heo6xonHMOCTH 
paapa6oTKH MaTeMaTHqecKoro o6ecneqeHHH, KOTOpoe no3BORHRO 6u 
3"eKTHBHO HCnORb30BaTb noT~HUHaRbHUe B03MOXHOCTH HO BUX 
euqHCRHTenbHUX cpenCTB B Hayqm,1x HCcnenoBaHHHX B o6nacTH ¢H3HKH 
BUCOKHX 3HeprH8. nepcoHaRbHUe KOMnhDTepu o6nanaDT pHnoM 
nocTOHHCTB, xoTopue co'ananu npennocunKH exnvqeHHH 3THX cpencTB B 
CHCTeMU aBTOMaTH3aUHH ¢H3HqecKHX HccnenoeaHH8: OTHOCHTeRhHO 
BUCOKaH BUqHCRHTen&HaH MOWHOCTb, "npyxecTBeHHU8 HHTepte8c", 
rpatHqeCKHe B03MOXHOCTH, BUCOKaH Han~xHOCTb, npOCTOTa 3KCnnyaTaUHH 
H HeBUCOKaH CTOHMOCTb. ,«I>aKTOpOM, CijRbHO cnepXHBaBWHM HcnORb30BaHHe 
Il3BM B 3T08 o6naCTH, HBRHROCb OTCYTCTBHe HHCTpyMeHTanbHUX cpenCTB 
aBTOMaTH3aUHH nporpaMMHpOBaHHH H npo6neMHO- OpHeHTHpOBaHHOro 
MaTeMaTHqecxoro o6ecneqeHHH, aHanorH'IHUX HCnonhayeMuM B «I>B3 Ha 
TpanHUHOHHUX KOMnhDTepax. a TaKxe 6a30BUX nporpaMMHUX cpencTB. 
OpHeHTHpOBaHHUX Ha nepcoHaRbHUe 3BM . 

Pa60TU, nonoxeHHue B OCHOBY nHccepTaUHH, BUilORHeHU B 
COOTBeTCTBHH c npo6neMHO-TeMaTH'leCKHM nnaHOM HayqHo-HccnenoeaTenh
CKHX pa60T H MelK,llyHaponHoro COTpynHH'leCTBa OHHH. 

Uen& pa6oTu aaxnvqanacb B paapa6oTxe npHHUHnoB nocTpoeHHH Ha 
Il3BM MaTeMaTH'lecxoro o6ecne'leHHH 3KcnepHMeHTOB ¢H3HKH BUCOKHX 
3HeprH8, B paapa6oTxe 3"eKTHBHO peanuayeMux Ha nepcoHanhHUX 
xoMnhDTepax anropHTMOB c6opa, o6pa6oTKH H npencTaBneHHH 
3KCnepHMeHTan&HUX naHHUX H B coanaHHH Ha OCHOBe 3THX paapa6oTOK 
CHCTeM nporpaMMHOro o6ecne'leHHH nnH pHna xpynHUX 3KCnepHMeHTOB. 

Hay'IHaH HOBH3Ha pa60TU. Paapa6oTaHa MeTonHKa H Ha e~ OCHOBe 
enepeue Ha nepcoHanhHUX KOMnbDTepax coanaHu eapHaHTU naxeTOB 
npHKnanHUX nporpaMM H ananTHpOBaHU 6H6RHOTeKH o6mero nonh30BaHHH, 
HCnORb30BaBWHeCH B ¢H3HKe BUCOKHX 3HeprH8 TORbKO Ha 6onbWHX 
KOMilbDTepax. npennoxeHu npHHUHnu nocTpoeHHH pacnpenen~HH08 
rpa¢Hqecxo8 cHcTeMu Ha ocHoBe xoMnnexca ueHTpanbHaH- nepcoHanbHaH 
3BM. Paapa6oTaHa cTpyxTypa rpatHqecxoro MeTa¢a8na, o6ecne'IHBavmaH 
MHHHMaRbHU8 ero pa3Mep, BUCOKYD TQqHQCTb npencTaBneHHH rpa¢HqecKHX 
naHHUX, MHHHMaRbHOe BpeMH nocTyna K npOH3B0RbHOMY H306paxeHHD, 
nepeHoCHMOCTh c onHoro xoMnhDTepa Ha npyro8. npennoxeHa H 
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peanH30BaHa CTPYKTYPHO- q>yHKUHOHanbHal! Mo.nenb 6a30B08 6H6nHOTeKH 

PCLIB, npe.ncTannllDmeR Bee Heo6xo,nHMHe cpe.ncTBa .nocTyna K 
annapaTHOMY o6ecneqeHHD nepcoHanbHon 3BM H 3qiq>eKTHBHoro 

Hcnonb30BaHHll e~ pecypcoB, cpe.ncTBa co3,naHHll xopornero HHTepq>eRca, 

o.nHHaKOBO y,no6Horo H .nnll'HaqHHaDmero H .nnll OUHTHoro TepMHHanbHOro 

nonb30BaTenl!. 

IIpe.nnoxceHH npHHUHUH TIOCTpoeHHll ONLINE nporpaMMHoro 

o6ecneqeHHll Ha nepcoHanbHHX KOMDbDTepax no.n ynpaBneHHeM cHcTeMH MS 

DOS Ha 6a3e KOHUeUUHH napannenbHHX acHHXpOHHHX npoueccoB, 

nporpaMMHpyeMHX Ha ll3HKax BHCOKoro ypOBHll. 

IIpe.nnoxceHH KoHuenUHH nocTpoeHHll nporpaMMHoro o6ecneqeHHll 
aBTOMaTH3HpoBaHHHX 

npOH3BO,nCTBa Ha 

CTeH,nOB 

OCHOBe 
HCUHTaHH8 B 

MHKpOKOMUbDTepoB. 

ycnOBHllX cepHRHoro 

PaUHOHanbHOCTb H 

3q><t>~KTHBHOCTb npe.nnoxceHHHX KOHUenuHR no.nTBepxc.neHa npH C03,naHHH 

"yqacTKa HCTIHTaHHR .neTeKTOpOB a.npoHHoro KanopHMeTpa ycTaHOBKH 

nEn~H. MaTeMaTHqecKoe o6ecneqeHHe KOToporo 6Hno co3,naHo Ha ocHoBe 

npe.nnoxceHHHX npHHUHTIOB. 

Pa3pa6oTaH 3KOHOMHqH1,18 MeTo.n perneHHll 3a,naqH onpe.neneHHll 

napaMeTpoB npocTpaHcTBeHHoro nonoxceHHll nnocKHX .neTeKTopoB. 
IIpaKTHqecKal! 3HaqHMOCTb pa60TH.· Ha OCHOBe· npoBe.n~HHHX 

pa3pa6oTOK H Hccne.noBaHHR co3,naHo nporpaMMHoe o6ecneqeHHe 

aBTOMaTH3HpOBaHHHX CTeH,nOB TpeHHpOBKH H KOHTpOnll .neTeKTOpOB 

a,npOHHOro KanopHMeTpa ycTaHOBKH nEn~H. Ha KOTOpHX 6Hno HCnHTaHO 

6onee 20 THC. CTpHMepHHX Tpy6oK, ycnernHO pa6oTaDmHx B TeqeHHe 

HeCKOnbKHX neT Ha ycKOpHTene R3II B UEPHe. IlOCTpoeHa pa6oqal! 

CTaHUHll .nnll pa3pa60TKH H HCUOnb30BaHHll nporpaMMHOro o6ecneqeHHll B 

.o6naCTH q>H3HKH BHCOKHX 3HeprH8, KOTOpall Harnna lliHpOKOe npHMeHeHHe B 
q>H3HqecKHX HHCTHTyTax HarneR CTpaHH H 3a py6ellCOM. B qacTHOCTH, Ha 

6a3e UOCTpoeHHOR pa6oqen CTaHUHH 6Hna co3.naHa nporpaMMa ZFITTER, 

HCTIOnb3yeMal! B HaCTOl!mee BpeMl! TpeMl! H3 qeTHpex ycTaHOBOK Ha 

ycKOpHTene R3II ( UEPH, lliBeRuapHll) .nnll q>HTHpOBaHHll nonyqe'HHHX .naHHHX 

C uenbD onpe.neneHHll OCHOBHHX napaMeTpOB TeopHH 3neKTpocna6HX 

B_3aHMo,ne8CTBH8, a TaKllCe nonyqeHHll .npyrHX q>H3HqecKHX pe3 y nbTa TOB. · 

Pa3pa6oTaHHoe MaTeMaTHqecKoe 06ecneqe11He npHMeHl!nocb Ha ycTaHOBKe 
EHC-2 .nnll KOHTponll H o6pa60TKH 3KCnepHMeHTanbHHX .naHHHX. C UOMombD 
pa3pa6oTaHHHX nporpaMM BnepBHe B omrn 6HnH nonyqeHH q>H3HqecKHe 
pe3ynbTaTH, yKa3HBaDmHe Ha cymecTBOBaHHe l!BneHHH 
HH3KOTeMnepaTypHoro ll,nepHoro CHHTe3a. 3TH nporpaMMH Hcnonb3YDTCll B 

MeTOJIHqecKHX Hccne.noBaHHl!X npH npoeKTHpOBaHHH MDOHH08 CHCTeMH 

HOBoro 3KcnepHMeHTa ATLAS Ha CTpol!meMCll ycKopHTene LHC B UEPH. 
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Anpo6aUHll pa60TH. Pe3ynbTaTH, nonoxceHHHe B OCHOBy 
JlHCCepTaUHH, .noKna.nHBanHCb Ha IV BCeCOD3HOM CeMHHape no 
aBTOMaTH3aUHH HayqHHX Hccne.noBaHH8 B ll.nepHOR q>H3HKe H CMellCHHX 

o6nacTl!X, o6cyxc.nanHCb Ha HayqHHX ceMHHapax RBTA, JUIII H RB3 omrn 
(1986-1992), Ha ceMHHapax 3KCTiepHMeHTanbHoro OT.nena q>H3HKH qacTHU 
UEPH (~eHeBa, 1990-1992). 

Pe3ynbTaTH, nonollCeHHHe B OCHOBY .nHccepTaUHH, ony6nHKOBaHH B 

xcypHanax "IIporpaMMHpoBaHHe", "Nuclear Instruments and Methods", B 

BHJie "DELPHI Note" UEPH, npenpHHTOB H coo6mem,n omrn. Bcero no 

TeMe .nHccepTaUHH ony6nHKOBaHo 26 pa6oT. OCHOBHHe pe3ynbTaTH 
/1-15/. JlHCCepTaUHH H3ROllCeHH B pa6oTax . 

CTpyKTypa pa60TH. nHccepTaUHll COCTOHT H3 BBe.neHHll, Ul!TH rnaB, 
3aKnDqeHHll, CUHCKa nHTepaTypH. 

KPATKOE conEP~AHHE 

Bo nne.neHHH o60CHOBaHa aKTyanbHOCTb pa60TH, cqiopMynHpOBaHH 
OCHOBHHe 3a,naqH H oco6eHHOCTH HX perneH~ll, .naHO CllCaToe co.nepllCaHHe 
no rnaBaM. 

B nepno8 rnane onHcHBaeTcl! noc·TaHOBKa H MeTo.nHKa perneHHll 

3a,naqH opraHH3aUHH TpeHHpOBKH, HCITHTaHHR H KOHTpOnll .neTeKTOpOB 

a.npoHHoro KanopHMeTpa MHorouenenoro 3KcnepHMeHTanbHoro KOMnneKca 
(ycTaHOBKa nEn~H) B ycnOBHllX cepHRHoro npoH3BO,nCTBa1 1 /. 

PernaeMHe npo6neMH l!BnllnHCb, B H3BeCTH08 CTeneHH, 
npoTHBopeqHBHMH H HOBHMH .nnll · q>H3HKI{ BHCOKHX 3HeprHR/ll, 121. C 

OJIH08 CTOpOHH, 6onbW08 o6'beM npoH3Bo.ncTBa ( Ha.no 6Hno H3rOTOBHTb 

OKono 25 THC. CTpHMepHHX Tpy6oK), CllCaTHe cpOKH, Heo6xo,nHMOCTb' 

HCUHTa_HH8 Kaxc.non Tpy6KH Ha HeCKOnbKHX CTeH.nax, c - .npyron 

Tpe6onaHHll · BHCOK08 Ha,n~llCHOCTH npOH3Be.neHHHX .neTeKTOpOB, 

.nonllCHH 6HnH 6e3 .nanbHeRrnero o6cnyxcHBaHHll pa6oTaTb 
KOTOpHe 

ro.nH, H 
OTCYTCTBHe qeTKHX KpHTepHeB Ha HaqanbHHX 3Tanax TipOH3BO,nCTBa, Ha 

OCHOBe KOTOpHX .nonxcHa 6Hna BeCTHCb aTTeCTaUHll KaqecTBa Tpy6oK. 

KpoMe Toro, napannenbHO BO npeMeHH Heo6xo.nHMo 6Hno o6ecneqHTb 
B03MOllCHOCTb npone.neHHll MeTO,nHqecKHX HCCne.nonaHHR C uenbD H3yqeHHll 
pa3nHqHHX xapaKTepHCTHK npOH3Be.neHHHX .neTeKTOpOB. 

3TH npo6neMH MOrnH 6HTb perneHH TOnbKO nyTeM KOMUbDTepHo~ 
aBTOMaTH3aUHH CTeH,nOBHX HCUHTaHHn/B, lJ/. B KaqecTBe 6a30BH~ 3BM 

6HnH BH6paHH MHKp03BM nBK-1. rnaBHHMH KpHTepHllMH TaKoro BH6opa 

6HnH HeBHCOKall CTOHMOCTb, Ha.nexcHOCTb, KOMMepqecKal! .nocTyITHOCTb H 

HanHqHe cpe,nCTB conpl!llCeHHll c Kpe8TOM KAMAK 3BM yKa3aHHoro THna. 
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C ueJJbD yMeHbWeHHn aeponTHOCTH OWH60K onepaTopoa, He HMeBWHX 
· cneuHanbHOR nonroToBKH .llJJ~ pa6oThl c ahlqHcJJHTeJJbHoR TexHHKoR, o6mee 

ynpaBJJeHHe KOMITbDTepaMH ( H3MeHeHHe pel!CHMOB, napaMeTpOB H npyrHe 
cpaBHHTeJJbHO pe,llKHe KOMaH,llhl) npOH3B0.llHJJOCb qepe3 CHCTeMhl MeHD, 
BhIITOJJHeHHhIX B BH.lle cxeMaTHqecKoro H306palKeHHR cneuHaJJH3HpoaaHHOR 
rpynnhl KJJaBHW co BITHCaHHhIMH B HX H306palKeHHR COOTBeTCTByDmHMH 
KOMaH,llaMH H 3HaqeHHRMH napaMeTpOB. JlJJR onepaTHBHOro ynpaaJJeHHR 
npHMeHRJJHCb CeHCOpHhle nyJJbThl, nporpaMMHaR opraHH3aUHR pa6oThl C 
KOTOphIMH HCKJJDqaJJa OWH60qHhle KOMaH,llhl. 

JlJJR KOHTpOJJR neRCTBHR onepaTopoB H HCITOJJb30BaHHR B 

MeTO.llHqecKHX HCCJJe,llOBaHHRX He06XO.llHMaR HH¢0pMaUHR aanHCh!BaJJaCb Ha 
.llHCK B pa6oqHR 3JJeKTpOHHhIR lKypHaJJ. ITpH 3TOM C UeJJbD ero 3amHThl Ha 
CJJyqaR 3aBHCaHHR, COOTBeTCTBYDmHe ¢aRJJhl nepHO.llHqecKH 3aKph!BaJJHCb H 
OTKph!BaJJHCb BHOBb B pelKHMe nponomi::eHHR. 

oco6oe BHHMaHHe 6h!JJO yneneHo aonpocaM onepaTHBHoro 
OTo6paxeHHR TeKymero COCTORHHR. B ycJJOBHRX 60JJbWOro KOJJHqecTBa 
HH¢0pMaUHH Ha CTeH,llOBhIX .llHCITJJeRX 3¢¢eKTHBHO HCITOJJb30BaJJHCb 
UBeTOBhle peweHHR. liH¢0pMaUHR O KpHTHqecKHX Tpy6Kax BhIBO,llHJJaCb B 
KpaCHhIX H MaJJHHOBhIX TOHaX, KOTOphle npHBJJeKaJJH K ce6e BHHMaHHe 
onepaTopOB. JlOITOJJHHTeJJbHO Bhl,llaBaJJCR 3BYKOBOR CHFHaJJ npH ITORBJJeHHH 
ITJJOXHX Tpy6oK, qTO ll03BOJJRJJO onepaTopy He CMOTpeTb ITOCTORHHO Ha 
3KpaH ,llHCITJJeR H o6CJJYlKHBaTb HeCKOJJbKO CTeH,llOB O.llHOBpeMeHHO. 

C UeJJbD KOppeKUHH pelKHMOB TpeHHpOBKH HJJH HCIThITaHHR, Bee 
nporpaMMhl HMeJJH pR.ll napaMeTpOB, KOTOphle cqHTh!BaJJHCb H3 TeKCTOBoro 
(KOTOphIR JJerKO penaKTHpOBaTb) npo¢HJJHpynmero ¢aRJJa, a TaKJKe MOrJJH 
6h!Tb H3MeHeHU HHTepaKTHBHO. JlJJR 3Toro 6h!JJ paapa6oTaH MHHHBapHaHT 
naKeTa FFREAD, IT03BOJJHBWHR BBO.llHTb ,llaHHhle B CBOPO.llHOM ¢opMaTe. 

C UeJJbD noJJyqeHH,11 onepaTHBijhIX ,llaHHhIX ,llJJR . MeTO,llHqecKHX 
HCCJJe,llOBaHHR 6h!JJa npe,llyCMOTpeHa B03MOll:HOCTb Bh!BO,lla "HH¢opMaUHH . 0 
KalK,llOR Tpy6Ke B DH.lie Ta6JJHUhl: H3MepeHHhIX .H BhlqHcJJeHHhIX napaMeTpdB 
no KOMaHne onepaTopi. 

BTopan rnaaa nocaameHa 

paapa6oTaHHOR ,llJJR CBR3H __ nporpaM_M, 

ypoBHR, C onepaUHOHHOR cpenoR 

KOMITbDTepoB. 

6a30BOR 6H6JIHOTeKe PCLIB, 

peaJIH3yeMh!X Ha R3h1Kax BhICO.ICOro' 

-IBM_- -c_oBMeCTHMhIX .. nepCOHaJibHhIX 

Heo6xo.nHMOCTb C03,llaHHR TaKoR 6H6JJHOTeKH 

nporpaMMHCThl. 

6hIJia Bhl3BaHa 
HeCKOJJbKHMH npHqHHaMH. IlpHKJJa,llHhle ipifaHKH.,< KaK 
npaBHJJO, BJJa,neDT TOJJbKO. R3h!KOM ll>opTpaH, KOTOphIR Ha nepcoHaJJbHOM 
KOMITbDTepe He HMeeT. - pa3BHTOR CHCTE!MHOR -_ nonnepll:KH; To· xe_·: CaMOe 
MOll:HO CKa3aTb H 06 -~imapaTH!lX -B03!dO~H~CTRlC npa pa6~Te ~a- oiiopTpa'i!'e; . 
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TaKHM 

nporpaMM, 

3KOHOMHqHhIX, 

6H6JJHOTeKa 

o6pa3oM, ,llJJR HanHcaHHR ~hICOK03¢¢eKTHBHhIX npHKJJa,llHhIX 
BhlrO,llHO HCllOJJb3YDmHx CHCTeMHhle ¢YHKUHH, 6h!CTphIX, 

C xopOWHM HHTep¢eRCOM ITOJJb30BaTeJJR, H 6h!Jia C03,llaHa 
PCLIB, HacqHTh!BanmaR 6onee 200 MonyneR. 'H3h!KaMH 

nporpaMMHpOBaHHR 

opraHH3aUHOHHhle H 

npH 3TOM 

norHqecKHe 

CJIYll:HJIH 

¢YHKUHH, 

ll>opTpaH, BhlllOJIHRBWHR 

H AcceM6Jiep, KOTOphIR 
HCllOJlb30BaJJcR ,llJIR C03,llaHHR 3¢¢eKTHBHhIX, 3KOHOMHqHhIX H CKOpOCTHhIX 
nporpaMM, BhIITOJIHRDmHx pa3JIHqHh!e c~euH¢HqecKHe ¢YHKUHH. 

rrporpaMMhl 6H6JIHOTeKH o6ecneqHBaDT Bh!BO.ll TeKCTOBOR H 
rpa¢HqecK08 HH¢0pMaUHH Ha 3KpaH .llHCITJieR B pa3JIHqHhIX Monax, ,llaDT 
60JJbWHe B03MOll:HOCTH ,llJJR pa60Thl C KJJaBHaTypoR. OHH ocyilleCTBJIRDT 
,llOCTYIT K nopTaM BBO,lla/Bh!BO,lla, CJJyll:amHM .llJJR ynpaBJJeHHR pa3JIHqHhIMH 
HecTaHnapTHhIMH ycTpORCTBaMH, a TaKJKe pacwHpRDT B03MOJKHOCTH 
ynpaBJieHHR npHHTepoM, KOHTpOJIHpyR ero pa6oTy. liCllOJJb3YR CHCTeMHhIR 
TaRMep, COOTBeTCTBYDmHe-nporpaMMhl MoryT Bhl,llaBaTb CHCTeMHOe BpeMR, 
ll03B0JIRDT H3MepRTb HHTepBaJihl BpeMeHH C TOqHOCTbD .no 1 
MHKpoceKyH.nhl. PR,ll nporpaMM opraHH3YDT pa6oTy C .llHHaMHKOM B pelKHMe 
npepuBaHHR, npaKTHqecKH He 3aHHMaR Hpoueccop. 3HaqeHHR qacTOT 
3B YKOBhlX ¢parMeHTOB ( MoryT 6h!Tb 3aJJoll:eHhl H nay3hl) H HX 
.llJIHTeJJbHOCTH 3aHOCRTCR B KOJJbUeBoR 6y¢ep, OTKyna H cqHTh!BaDTCR BO 
apeMR oqepenHoro npeph!BaHHR. no npeph!BaHHD opraHH30BaHa H pa6oTa c 
nocnenoBaTeJibHhIMH nopTaMH, o6ecneqHBaR B03MOJKHOCTb 3¢¢eKTHBHOR 
CBR3H C npyrHMH KOMllbDTepaMH HJIH ycTpoRCTBaMH .. Bo H36eJKaHHe 
HeJKeJJaTeJibHhIX 3¢¢eKTOB ace H3MeH~HHhle 6H6JJHOTeqHhIMH nporpaMMaMH 
BeKTOpa npeph!BaHHR BOCCTaHaBJJHBaDTCR 8BTOM8THqecKH npH JJD60M 
(HopMaJJbHOM HJJH aaapHRHOM) 3aBepweHHH 3a,naqH/5 /_ 

60JibWHe B03MOlKHOCTH na~T 6H6JJHOTeKa PCLIB npH pa6oTe C 
onepaUHOHH08 CHCTeMOR. rrporpaMMa MOll:eT noJJyqaTb KOMaH.llHYD CTpoKy, 
nocpencTBOM KOTopoR oHa 6h!JJa 3arpyxeHa. rrpe,nycMoTpeH 
.llOllOJJHHTeJJbHhIR cepBHC ,llJIR Bhl,lleJieHHR OT,lleJJbHhIX napaMeTpOB H 
cneuH¢HKaUH8 KOMaH,llhl. MOJKHO nonyqaTb llOJIHOe HMR ¢aRJJa, H3 KOTOporo 
6h!JJa aarpyJKeHa nporpaMMa, qTo 6hIBaeT oqeHb y.no6Ho npH 
Heo6XO.llHMOCTH, HanpHMep, HHHUHaJJH3aUHH H3 ¢aRJJa. OH MOl!CeT 
Haxo,nHTbCR B TOR l!Ce ,llHpeKTOPHH, rne H caMa nporpaMMa. ITpH 
He06XO,llHMOCTH MOJKHO CTapTOBaTb noqepHHe nporpaMMhl. EoraTh!R Ha6op 
¢YHKUH8 npenycMOTpeH H npH pa6oTe c ¢a8JIOB08 CHCTeMoR. ~aRJI MOJKHO 
ynaJIHTb, nepeHMeHoBaTb, npoqHTaTb HJIH H3MeHHTb ero aTpH6yThl (BpeMR 
C03,llaHHR, CHCTeMHhle ¢JJarH), Y3HaTb .llJIHHy. rrpe.nycMOTpeHa 
aJibTepHaTHBHaR CHCTeMa ,llOCTyna K ¢a8JIOBOR HH¢opMaUHH. OHa 
o6ecneqHaaeT BhICOK09 6h!cTponeRCTBHe~ ycToRqHBa K OWH6KaM WTaTHOFO 
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onepammHHoro OKpyllCeHHll H HMeeT y.no6mrn qiyHKUHOHaJibHUe 
B03MOllCHOCTH, OpraHH3aUHll aJibTepHaTHBHOR CHCTeMU aHaJiorHtJHa pa6oTe 
C qiaitJiaMH CHCTeMU DOS. 3TO nocJie.noaaTeJibHUR .nocTyn C B03MOllCHOCTbD 
H3MeHeHHll yKa3aTeJil! nepe.n JID6UM 'ITeHHeM/3aUHCbD. flpH 3TOM no 

KOJIH'leCTBY peaJibHO npO'IHTaHHUX/3aUHCaHHUX CJIOB, B03B paniaeMUX 
COOTBeTCTBYDIUHMH nporpaMMaMH, JierKo KOHTPOJIHpoaaTb HaJIH'IHe KOHUa 
qiaitJia. 

BH6JIHOTeKa peaJIH3yeT ace CHCTeMHUe B03MOllCHOCTH ,UJ!ll pa60TU c 
.nHpeKTOpHS!MH. Hx MOllCHO C03llaBa Tb, y .naJil!Tb, Me HSI Tb TeKyIUyD 
llHpeKTOpHD, npocMaTpHBaTb llHpeKTOpHD npH IlOHCKe (JlafiJia no 
o6o6meHHOMY HMeHH, 

Pa3pa6oTaH Pllll nporpaMM. ,UJ!ll sqiqieKTHBHOro HCilOJlb30BaHHll 
onepaTHBHOfi naMl!TH. Pa6oTa c Heil ae.neTcl! TaK llCe, KaK B 

aJibTepHaTHBHOR CHCTeMe llOCTyna K qiafiJiaM, paccMOTpeHHOfi auwe. TO 
eCTb nocJie.noBaTeJibHO MOllCHO 'IHTaTb (HJIH IlHCaTb) ee co.nepllCHMoe, npH 
He06XOllHMOCTH MeHl!ll TeKyIUHfi yKa3aTeJib, BUJia HCUOJlb30BaHa KOHUeUUHll 
BHpTyaJibHOfi naMl!TH, Kor.na tJaCTb .naHHUX, He noMeIUaDIUHXCll B 
onepaTHBHYD naMllTb, c6pacuaaJiaCb Ha llHCK BO apeMeHHUfi qiafiJI. flpH 
3TOM HHTepqienc npHKJiallHOro nporpaMMHCTa He 3aBHCHT OT Toro, r.ne 
peaJibHO pa3MeIUaDTCll .naHHUe, B naMllTH HJIH Ha ,UHCKe ( XOTll acer .na 
MOllCHO 3TO Y3HaTb C IlOMOIUbD llOilOJIHHTeJibHUX nporpaMM, coo6maDIUHX 
3HatJeHHe TeKyIUero yKa3aTeJil!, KOJIH'leCTBO 6a8TOB. HaXOlllllUHXCll 
Henocpe.ncTBeHHO B orrepaTHBHOfi naMl!TH H T.,n. ), 3TO OTpallCaeTCll JIHWb 
Ha CKOpOCTH .nocTyna K COOTBeTCTBYDIUefi HH(JlopMaUHH, 

C03llaH p.s:i.n nporpaMM, cymecTBeHHO o6JiertJaDIUHX H ycKopllDIUHX 
o6pa6oTKY TeKCTOBUX CTpoK: nepeKO.UHpOBKY, CllCaTHe, UOHCK 
HH(JJOpMaUHH, npoae,neHHe pa3JIH'IHUX MaHHilYJillUHfi co CTpOKaMH. 

BH6JIHOTeKa BKJIDtJaeT IlOJIHUfi Ha6op nporpaMM ,UJ!ll pa6oTU c 
"MUWKOfi" H3 'IHCJia npe.nycMOTpeHHUX CHCTeMHUMH .npafiaepaMH, BKJID'lal! H 
B03MOllCHOCTb pa60TU no npepuaaHHD (H3 ~OpTpaHa) npH H3MeHeHHH 
KOOp,UHHaTu yKa3aTeJill "MUWKH" HJIH HallCaTHH ee KJiaBHW. 

B paMKaX 6H6JIHOTeKH PCLIB pa3pa6oTaHa CHCTeMa llJlll C03llaHHll H 
ynpaaJieHHll llHaJiorOBUMH o6oJIO'IKaMH, 6a3HpYDIUHMHCll Ha MeHD, MeHD 
CBll3aHU C MHororrapaMeTpH'leCKHMH KOMilJieKcaMH, Il03TOMY co3,naDTCll 
rH6KHe, HO O'leHb CJIOllCHUe KOHCTPYKUHH, HJIH npOCTUe, HO o6Jia.naDIUHe 
Y3KHM Ha6opOM qiyHKUHOHaJibHUX B03MOllCHOCTe8. J(Jill pa3peweHHll 3THX 
npOTHBOpe'IHBUX Tpe6oBaHHfi 60JibWHHCTBO napaMeTpOB MeHD 3a.naDTCll no 
YMOJI'laHHD. flpH BU30Be nporpaMMU rrocTpOeHHll MeHD He06XOllHMO 3a.naTb 
He60JibWOe HX 'IHCJIO, 'ITO U03BOJilleT B 3TOM pellCHMe CTpOHTb 
cpaBHHTeJibHO HeCJIOllCHUe OK Ha C orpaHH'leHHUM 'IHCJIOM B03MOllCHOCTefi. 
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flpH Heo6xo.nHMOCTH 6o;bwero KOJIHtJeCTBa B03MOllCHOCTen MOllCHO 
HCil0Jlb30BaTb BCUOMoraTeJibHUe, npaKTH'leCKH He3aBHCHMUe ( 'ITO O'leHb 

BallCHO npH .no6aBJieHHH HJIH H3MeHeHHH Tex HJIH HHUX B03MOllCHOCTefi) 
nporpaMMU, a TaKllCe H3MeHllTb 3HatJeHHll nepeMeHHUX 06IUHX 6JIOKOB 
OilHCUBaeMofi CHCTeMu. flpH TaKOM no.nxo.ne RerKo KOHCTPYHPYDTCll, XOTll 
a OKOH'laTeJibHOM BapHaHTe 6uaaDT H BeCbMa CJIOllCHUMH, nporpaMMU 
IlOCTpOeHHll H ynpaaJieHHll MeHD c WHpOKHM Ha6opoM BU6HpaeMUX 
napaMeTpoa: IlOJIOllCeHHe OKHa, UBeT ?KHa, THU paMKH, 3aroJIOBOK MeHD, 

KOJIHtJeCTBO noJiefi MeHD, HX UBeT H co.nepllCHMOe, HCUOJlb30BaHHe 
(JlyHKUHOHaJibHUX KJiaBHW, "MUWKH" H p.s:i.n .npyrHx. 

TpeTbll rJJaBa IlOCBllIUeHa HCCJie.noaaHHllM H 

IlOCTpOeHHll pa6otJefi CTaHUHH Ha 6a3e 
pa3pa60TKe MeTOllOB 

IBM- COBMeCTHMUX 
KOMilbDTepoa /

2
/. KaK yllCe roaopHJIOCb, H30JIHpOBaHHOCTb nepcoHaJibHUX 

3BM OT MaTeMaTH'leCKoro o6ecnetJeHHll, CJIOllCHBweroc.s:i B o6JiaCTH (JJH3HKH 
BUCOKHX 3HeprHfi, CHJlbHO. c.nepllCHBaJia HX npHMeHeHHe B 3T08 o6JiaCTH, 

Ho npH a.nanTaUHH Ha HHX npo6JieMHO- OpHeHTHpOBaHHUX naKeTOB H 
6H6JIHOTeK o6mero IlOJlb30BaHHll B03HHKJIH 60JibWHe TPYllHOCTH, ,UJ!ll 
npeo.noJieHHll KOTopux pa3pa60TaHa ·cneuHaJibHall aBTOMaTH'lecKall 

npoue.nypa no.nroTOBKH nporpaMMHUX TeK~TOB, TpaHCJlllUHH H KOMUOHOBKH 
6H6JIHOTeK. Pe3yJihTaTOM pa6oTU npoue.nypu llBJilleTCll roTOBall K 
HCUOJlb30BaHHD

0 

6H6JIHOTeKa. flpH 3TOM nyTeM H3MeHeHHll KOMaH.nHoro 
qianJia JierKo 3a.naeTcl1 Heo6XOllHMU8 pellCHM TpaHCJlllUHH Kalle.non H3 
6H6JIHOTeK, HanpHMep, 6H6JIHOTeKH naKeTOB HBOOK, HPLOT H FFREAD 

Il0Tpe6oaaJIH pa3pa60TKH cneuHaJibHOfi llOUOJIHHTeJibH08 npoue.nypu ,UJ!ll 
pa3peweHHll npoTHBOpetJHll B opraHH3aUHH pa6oTU' 3THX naKeTOB c 
.llHHaMH'leCK08 naMllTbD, KOTopa.s:i pa3MeIUaJiacb B 06IUeM 6JioKe 
MHHHMaJibHoro pa3Mepa no YMOJI'laHHD H pacwHpl!eMall Il0Jlb30BaTeJieM .no 
Heo6XOllHMoil BeJIH'IHHU, H BepcHen ~OpTpaHa, KOTopa.s:i He o6ecnetJHBaJia 
npaBHJlbH08 'pa6oTU B TaKOM pellCHMe. 

B paMKax 3THX pa6oT 6UJI C03llaH aapHaHT CHCTeMU ynpaaJieHHll 
TeKCTOBUMH 6a3aMH .naHHUX PATCHY llJlll nepcoHaJibHUX KOMilbDTepoB. BUJIH 
pa3pa6oTaHU nporpaMMU, Il03BOJIHBWHe C03llaTb l!Ba HHTepqienca 
Il0Jlb30BaTeJill, OllHH H3 KOTopux aHaJIOrH'leH HHTepqiency, HCUOJib3yeMoMy 

Ha CDC, .npyron - Ha VAX, a TaKllCe .no6aaJieH p.s:i.n .npyrHx B03MOllCHOCTen. 
o6JiertJaDIUHX HCUOJlb30BaHHe CHCTeMu Ha nepCOHaJibHUX KOMilbDTepax. B 
KatJeCTBe 6H6JIHOTeK o6mero Il0Jlb30BaHHll 6UJIH IlOCTaBJieHU 6H6JI~OTeK& 
KERN H KERNNUM, npHtJeM llJlll nepaon· H3 HHX 6UJI HanHCaH Ha6op 
acceM6JiepHux nporpaMM ConepauHH c 6HTaMH, 6a8TaMH, .nocTyn K 

CHCTeMHOMy BpeMeHH H T.,n.). Heo6xo.nHMUX .UJ!ll ee (JJYHKUHOHaJibHOR 
3aBepweHHOCTH. BUJIH IlOCTaBJieHU npo6JieMHO- opHeHTHpoaaHHUe naKeTu 
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HBOOK, HPLOT, MINUIT, FFREAD. TaKHM o6pa30M, .IIJlll !pH3HKOB, 

pa6oTaDIUHX B o6naeTH BUeOKHX 3HeprH8, 6una eo3.11aHa npHBUqHal! 

nporpaMMHal! epe.na Ha nepeoHaJJbHUX SBM. 

npH noeTaHOBKe rpaqiHqeeKoro naKeTa HPLOT noTpe6oBanoeb 

HanHeaHHe naKeTa rpaqiHqeeKHX npHMHTHBOB, BJJll 3TOro 6UJJH e03.llaHU 

naKeT TV .IIJJll HHTepaKTHBHOro BUBO.Ila rpaqiHqeeK08 HH!pOpMaUHH Ha 3KpaH 

.IIHennel!, npHHTep H nJJOTTep, a TaKl!Ce naKeT GPLOT, npe.neTaBJJl!DIUH8 

3TY HH!pOpMaUHD B rpaqiHqeeKOM MeTaqianne. Pa3pa60TaHal! eTpyKTypa 

MeTaqianna o6eeneqHBaeT MHHHMaJJhHU8 ero pa3Mep npH eoxpaHeHHH 

BUeOK08 ToqHOeTH · xpaHeHHll .naHHUX ,· nepeHOeHMOeTb e O.IIHOro 

KOMnbDTepa Ha .npyron, 6ueTpun .noeTyn K pa3HUM qaeTl!M rpaqiHqeeKHX 

.naHHUX. HHTepnpeTaTOp MeTaqianna .IIJlll IBM PC n03BOJJl!eT BUBO.IIHTb 

HH!pOpMaUHD Ha 3KpaH .IIHenJJel!, npHHTep H nJJOTTep, paeTllrHBaTb JJD6yn 

npl!MoyroJJbHYD qaeTb 3KpaHa Ha Beeb 3KpaH H Y.IIOBJJeTBOpl!eT WHpOKOMY 

eneKTPY eoBpeMeHHUX Tpe6oBaHH8 K noJJb30BaTeJJbeKOMY HHTepqieney. 

PeaJJH30BaHHUe TaKHM o6pa30M rpaqiHqeeKHe B03MOlKHOeTH 

nepeoHaJJbHUX SBM B paMKax noeTpoeHH08 pa6oqe8 eTaHUHH eTaJJH 

6a3HeOM npH eo3.naHHH paenpe.neneHH08 HHTerpHpOBaHH08 eHeTeMU 

HPHC/ 4 ' 6 ' 1 1. O.IIH08 H3 <PYHKUH8 KOTOpon l!BJJlleTell, HanpHMep, 

reHepaUHll MeTaqianna Ha MO!UHUX ueHTpaJJbHUX KOMnbDTepax H 

HHTepnpeTaUHll ero Ha nepeottaJJbHUX SBM/ 3/_ 

B qeTaepToR rnaae attaJJH3HpynTel! .nBa no.nxo.na K noeTpoeHHD 

ONLINE nporpaMM Ha 6a3e nepeottaJJbHUX KOMnhDTepoB. o6a no.nxo.na 

6a3HpynTell Ha KoHuenUHH napaJJJJeJJbHUX aeHHXpOHHUX npoueeeoB. 

KOTopal! HenoJJh30Banaeb B pa3pa6oTKax ·no.no6Hux nporpaMM .IIJlll 6onee 

MOIUHUX KOMnbDTepoB/lO/_ npH peaJJH3aUHH 3T08 KOHUenuHH 6uno eo3.11aHO 

6a3oBoe MaTeMaTHqeeKoe o6eeneqeaHe, no3BOJJl!DIUee Ha l!3UKax BueoKoro 

ypoBHll ~OpTpaH HJIH CH pa3pa6aTUBaTb nporpaMMU, o6eJJylKHBaDIUHe 

napaJJJJeJJbHUe npoueeeu. STO .naeT B03MOlKHOeTb . epaBHHTeJJbHO MaJJUMH 

3aTpaTaMH e03.llaBaTb eJJOlKHOe MaTeMaTHqeeKoe o6eeneqeHHe 

3KenepHMeHTOB cpH3HKH BUeOKHX 3HeprH8, 

0.IIHH H3 no.nxo.noB aHaJJH3HpyeTel! Ha npHMepe ONLINE nporpaMM, 

HenoJJb30BaBWHXell B UHKJJe 3KenepHMeHTOB no o6HapylKeHHD 3<lJ<PeKTa 

HH3 KOTeMnepa TypHoro ll.llepHoro eHHTe3a. Bell JJOrHqeeKal! qaeTb, 

BKJJnqal! nporpaMMU, o6enylKHBaDIUHe napanneJJhHUe npoueeeu, 6una 

HanHeatta Ha ~opTpaHe. npHeM .naHHux o6enylKHBaJJH 3 npoueeea: 

eo6eTBeHHO eqHTUBaHHe .naHHUX, HX npeo6pa3oBaHHe H el!CaTHe, 3anHeb 

Ha .nHeK. nepBU8 npoueee pa6oTaJJ e BUeWHM npHOpHTeTOM npH 

noeTynneHHH HOBUX .naHHUX H 3anyeKaJJell no npepuBaHHD OT KOHTpOJJJJepa 

KAMAK. BTopon npoueee He Mor 6UTb 0 o6~e.nHHeH e nepBUM H3-3a 
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yBeJJHqeHHll Ha nopl!.IIOK MepTBOro BpeMeHH npHeMa .naHHUX, a e TpeTbHM 

no npHqHHe B03MOlKHUX .IIJIHTeJJbHUX 3a.neplKeK Bero pa6oTe H Bene.neTBHe 

3Toro nepenoJJHeHHll 6yqiepoB npHHl!TUMH .naHHUMH, o6~eM KOTOpux Ha 

nopl!.IIOK BUWe ynaKOBaHHUX. 06e 3TH npHqHHU MOrJJH npHBeeTH K noTepe 

.naHHUX, qeM H o6oeHOBUBaeTel! HeilOJlb30BaHHe Tpex OTHOeHTeJJbHO 

He3aBHeHMUX npoueeeoB B eHeTeMe e6opa .naHHUX. Bee 3TH npoueeeu 

o6enylKHBaJJHeb OeHOBH08 nporpaMM08. qeTBepTU8 npoueee o6enylKHBaJJel! 

.noqepHe8 nporpaMM08, KOTOpal! npOBO.IIHJla Heo6XO.IIHMYD .IIJlll 

onepaTHBHoro KOHTpOJJll xo.na 3KenepHMeHTa eTaTHeTHqeeKyD o6pa6oTKy 

.naHHUX. npe.neTaBJJllll pe3y Jib Ta TU B BH.lle rHeTorpaMM H Ta6JJHU, IlpH 

3TOM .naHHue 6paJJHeb Henoepe.neTBeHHO H3 3anHeUBaeMoro cpanna, qTo 

o6eeneqHBaJJO BUeOKYD Ha.nelKHOeTb KOHTpOJJll 3KenepHMeHTa . 

B paMKax MeTO.IIHqeeKHX Heene.noBaHH8 npH npoeKTHpOBaHHH MDOHH08 

eHeTeMU 3KenepHMeHTa ATLAs/ 15 / npe.nJJol!CeHa HeeKOJlbKO HHal! exeMa. H3 , 
nporpaMMU npHeMa .naHHUX 60JJbWaf! qaeTb. eBl!3aHHal! e opraHH3aUHe8 

IlOJlb30BaTeJJbeKoro HHTepqienea, peaJJH3aUHe8 cpyHKUH8 KOHTpOJJll H 

ynpaBJJeHHll 

ynpaBJJeHHll, 

eqHTUBaHHll 

3KenepHMeHTOM, 

CBll3b MelK.IIY 

HJIH H3MeHeHHll 

6una BUHeeeHa B OT.lleJJbHYD nporpaMMy 

3THMH nporpaMMaMH oeymeeTBJll!JJaeb nyTeM 

ynpaBJJl!DIUe8 nporpaMMo8 napaMeTpoB B 

rno6aJJbH08 eTpyKType oeHOBH08. npH 3TOM 6uJJ HenOJJb30BaH ll3UK CH, 

paUHOHaJJbHO .110IlOJIHHBWH8 B03MOlKHOeTH ~OpTpaHa. TaKHM o6pa30M, 

pe3H.lleHTHal! nporpaMMa eo.neplKaJJa TOJJhKo eo6eTBeHHO nporpaMMU 

o6eJJylKHBaHHll npoueeeoB eqHTUBaHHll 3KenepHMeHTaJJbHUX .naHHUX H 

3anHeH HX Ha .nHeK, 3aHHMal! MHHHMaJJbHYD onepaTHBHYD naMl!Tb. TaKal! 

opraHH3aUHll .nHeneTqepH3aUHH aeHHxpoHHUX npoueeeoB o6eeneqHJJa, e 

0.IIH08 eTopOHU, BUeOKYD peaKTHBHOeTb eHeTeMU e6opa .naHHUX, e 

.npyron - B03MOlKHOeTb napaJJJJeJJbHOro HenoJJb30BaHHll eTaH.napTHUX 

pelKHMOB pa60TU nepeoHaJJbH08 SBM, . B TOM qHeJJe, npoXOlK.lleHHe 

napanneJJbHUX npoueeeoB no.nroTOBKH H 3anyeKa nporpaMM o6pa6oTKH H 

aHaJJH3a npHHHMaeMUX .naHHUX, ynpaBJJeHHe 3KenepHMeHTOM, nepe.naqy 

.naHHUX Ha .npyron KOMilbDTep .IIJlll 3anHeH Ha JJeHTU H T,.ll/l4 /_ 

npHMeHeHHe TaKoro no.nxo.na Il03BOJIHJIO Y.IIOBJJeTBOpHTb TaKHM, B 

H3BeeTH08 Mepe npoTHBOpeqHBUM, yeJJOBHl!M, KaK .noeTHlKeHHe BUeOK08 

eKopoeTH npHeMa HH!pOpMaUHH H o6eeneqeHHe BUeOK08 eTeneHH .3arpy3KH 

ueHTpanhHoro npoueeeopa. · TaK, Ha KoMnhDTepe IBM PC 386 25 MHz 

MaKeHMaJJbHal! eKopoeTb npHeMa .noeTHraeT 2000 eo6UTH8 B eeKyH.ny (To 

eeTb MepTBOe BpeMl! paBHO npH6JJH3HTeJJbHO 500 MKe) npH pa3Mepe 

eo6UTHll 6onee 350 6a8T, qTo eoeTaBJJl!eT OKOJIO 700 K6a8T B eeKyH.ny. 

nnll epaBHeHHll MOlKHO OTMeTHTb, qTo, HanpHMep, Ha KpynHUX yeTaHOBKax 
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Ha CepnyxoBCKOM yCKOpHTene CKOpOCTb ~pHaMa naHHUX Ha KOMnbK>Tepu 
THna EC 1040, HP 6una OKono 150 K6a8T B CeKyHny. 

B nHT08 rnaae paCCMaTpHBaeTCH 3cp¢eKTHBHU8 cnoco6 pemeHHH 
3anaqH onpeneneHHH reoMeTpHqecKHX napaMeTpoa nnocKHX 
onHOKoopnHHaTHUX neTeKTOpOB no pe3ynbTaTaM H3MepeHHH KOopnHHaT 
qacTHU, nBHXYlllHXCH no npHMOnHHe8HHM TpaeKTOPHHM. RaHH08 3anaqe 
nocBHUieHo MHOXeCTBO pa6oT. npennaraeMaH a nHccepTaUHH MeTonHKa 
pemeHHH n03BOnHeT onpenenHTb BCKl COBOKYilHOCTb reoMeTpHqecKHX 
napaMeTpOB, OTnHqaeTCH 
ycT08qHBOCTbKl/ 9 /_ 

npOCTOT08 peanH3aUHH, auqHcnHTenbH08 

npennonoxHM, qTo 3anaHa HeKOTopaH neKapToaa cHcTeMa KoopnHHaT 
XYZ, B KOTOpo8 pacnonoxeHH M neTeKTOpOB. C KaxnuM neTeKTopoM 
CBH3aHa noKanbHaH CHCTeMa KoopnHHaT xkykzk ( k=l, 2,,., ,M) TaKaH, 
qTo. nnOCKOCTb XkOkYk coananaeT c perHCTPHPYK>Uie8 nnocKOCTbKl k-ro 
neTeKTOpa. HOpManb nnocKOCTH XkOkYk B CHCTeMe KoopnHHaT XYZ HMeeT 
KOopnHHaTH. ( Nxk' - Nyk' 1), yron . Mexny OCbKl perHcTpHpyeM08 
KoopnHHaTH H npoeKuHe8 OCH ox Ha nnoCKOCTb xkokyk paBeH ak, 
nonoxeHHe ToqKH Ok onpenenHeTCH ea CMemeHHeM sk OTHOCHTenbHO TOqKH 
nepeceqeHHH OCH oz C nnocKOCTbKl xkokYk H CMemeHHeM zk 3T08 TOqKH 
OTHOCHT_enbHO Haqana CHCTeMH xoz. TaKHM o6pa30M, 3anaqa COCTOHT B 
TOM, qTo6u, Hcnonb3YH HeKOTOpHe HaqanbHHe npH6nHxeHHH OilHCaHHHX 
napaMeTpoa (HanpHMep, pe3ynbTaTH reoneJHqecKHX H3MepeHH8), a TaKxe 
H3MepeHHH nnoCKOCTHMH KOopnHHaT IlpHMHX TpeKOB, YTOqHHTb 3HaqeHHH 
napaMeTpoa. 

nonoxeHHe npocTpaHCTBeHHHX npHMOnHHe8HHX 
X X Y Y napaMeTpaMH Ai, Bl, Al, Bl ypaBH9HH8 npHMHX -

nnocKOCTH xoz H YOZ: Xl=A:*Z+B; H" Yl=A:*Z+B;. 

TpeKoB onpenenHeTcH 
npoeKUH8 TpeKOB Ha 

YqHTHBaH npHMOnHH98HOCTb TpeKOB H HanHqHe OIJJH60K H3MepeHHH, 
X X napaMeTpH zk. ak. sk. Al. Bl. A;, B; npH Nxk =Nyk =O . onpenenHeM H3 

ycnOBHH MHHHMyMa ¢YHKUHOHana 

N M [ ]2 E E (Ax*Z +Bx)*COS(a )+(AY*Z +BY)*SIN(a )+S -c lkl k lkl k kkl l=l k=l 

rne N qHcno TpeKOB, c~ H3MepeHHe k-HM neTeKTOpOM 
KoopnHHaT i-ro TpeKa. 

RnH 3Toro HCilOnb3Y9TCH cnenyK>maH 
KaxnaH HTepaUHH COCTOHT H3 na yx maroB. 

HTepaUHOHHaH npouenypa. 
Ha nepaoM mare MeTonoM 

HaHM9HbmHX 

HCnOnb3YH 

KBanpaTOB 

npH6nHX9HHH 

onpenenHK>TcH 

Zk, ak, Sk 

napaMeTpH AX. BX. Av, 
I I I 

By 
1' 

c npenunymHx HTepauH8, a Ha 

IO 

nepao8 HTepaUHH pe3ynbTaTH reone3HqecKHX H3MepeHH8. Ha BTOpOM - ho 
nonyqeHHHM oueHKaM Ax. Bx. Ay. By MeTonoM HaHMeHbmHX KaanpaTOB I I I I yToqHHKlTCH 3HaqeHHH zk. ak, sk. HenHHe8HaH Ha 3TOM mare CHCTeMa 
HOpManbHHX ypaaHeHH8 pemaeTCH, HanpHMep, MeTonoM HbKlTOHa. IToKa3aHa 
cxonHMOCTb naHH08 npouenypu. COCTOHTenbHOCTb H HeCMemaHHOCTb 
nonyqaeMHX oueHOK 6una noKa3aHa qHcneHHHM 3KCnepHMeHTOM. 

OTMeTHM, qTo npH TaKOM nonxone MaTpHua HOpManbHHX ypaaHeHH8, 
nonyqaeMHX Ha nepBOM mare, MOXeT 6HTb pa36HTa Ha KneTKH pa3MepOM • 

X 4x4 TaK, qTo6u MaTpHqHue 3neMeHTH, COOTBeTCTBYKlUIHe napaMeTpaM (Al, X Y Y X X Y Y "j Bl, Al, Bl) H CA,. B,. A,. B,J, 1, =1,2,,,.,N COCTaBnHnH onHY 
KneTKy. Torna ace HenHaroHanbHHe KneTKH 6ynyT npencTaanHTb co6o8 
Hyneaue MaTpHUH H CHCTeMa HOpManbHHX ypaaHeHH8 nnH HaxoxneHHH 
napaMeTpOB TpeKOB pacnanaeTCH Ha N He3aBHCHMHX nHHe8HHX CHCTeM 
4-ro nopHnKa nnH onpeneneHHH napaMeTpOB Kaxnoro TpeKa. AHanorHqHo 
CHCTeMa ypaBHeHH8 nnH H~xoxneHHH napaMeTpOB neTeKTOpOB pacnanaeTCH 
Ha M H93aBHCHMHX CHCTeM nnH onpeneneHHH zk. ak, sk. 3TO Il03BOnHno 
pa3pa6oTaTb KOMilaKTHYKl npouenypy MHHHMH3aUHH, B KOTopo8 xpaHHTCH 
TOnbKO cpaBHHTenbHO He6onbmHe MaCCHBb!_ napaMeTpOB zk. ak, sk H 
cyMM, axonHUIHX KaK K03cp¢HUH9HTH B_ HOpManbHHe ypaaHeHHH nnH 
onpeneneHHH zk, ak, sk. Ea -auqHc.iIHTenbHaH ycTo8qHBOCTb 6una 
nocTHrHyTa 3a cqaT Toro, qTO HCKanHCb He caMH 3HaqeHHH napaMeTpOB, 
a HX nonpaBKH K npenunyUIHM npH6nHX9HHHM. 

Ha nepBHX 3Tanax aHanH3a 3KCnepHMeHTanbHHX naHHHX o6uqHO 
HaH6onee aKTyanbHHM HBnHeTCH onpeneneHHe napaMeTpOB sk npH 
3anaHHUX 3HaqeHHHX OCTanbHHX napaMeTpOB neTeKTOpa. 6HnH nonpo6HO 
npoaHanH3HpoaaHH cao8cTBa npennoxeHHoro MeTona nnH 3Toro cnyqaH. 
BuaeneHa ToqHaH ¢opMyna npeo6pa3oaaHHR aeKTopa (S]=[S ,s , ••• s ]T 1 2 M 
nocne pnHo8 HTepaUHH! 

(S]- ~ (C]*(l]=[G]*([S
0
]- + [C]*(l]) 

rne N- KOnHqecTBO TpeKOB, (l] ecTb BeKTOp [1,1,1, ... ,l]T 
pa3MepHOCTH N, [C]=(Ckl] - MaTpHua acex H3MepeHH8 acex nnocKOCTe8, rs0 J - Haqan•Hoe npH6nHxeHHe aeKTopa (SJ. npoaHanH3HpoaaHH 
CB08CTBa MaTpHUH npeo6pa30BaHH8 (G] ·H, HcxonR H3 HHX, noKa3aHa 
cxonHMOCTb npennoxeHHoro MeTona 3a onHY HTepaUHK> nnR 3Toro cnyqag, 
noKa3aHa ero ycTo8qHBOCTb, BUTeKaK>Uia8 H3 HanHqHR TOnbKO HyneBHX H" 
enHHHqHUX co6CTBeHHHX 3HaqeHH8 MaTpHUH (G], naHa reoMeTpHqecKa8 
HHTepnpeTaUHH pemeHH8, 3aKnK>qaK>Uia8C8 B TOM, qTQ cpenHHe 3HaqeHH8 
H3MepeHH8, 3aperHcTpHp0B8HHHX KaQHM neTeKTOpOM, QeKTOP KOTOpHX 
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onpenenReTCR BUpalKeHHeM + [C)*[l), nocne KOppeKTHpOBKH 
3HaqeHHRMH sk npHHanneJKaT onHo8 npocTpaHCTBeHH08 npRM08. 

npennoJKeH npocTo8 MeTon nng HaxoJKneHHR napaMeTpos Nxk H 
3aKnDqaDWH8cg B pa36HeHHH KaJKnoro neTeKTopa Ha o6nacTH, 
KOTOpux He3aBHCHMO HaxoaHTCR 3HaqeHHR Z, no HHM 3aTeM Moryi 

Nyk' 
ang 

6UTb k 
oueHeHU HCKOMUe napaMeTpu. IlpH yaenHqeHHH qHcna o6nacTe8- MOlKHO He 
TORbKO ynyqWHTb TOqHOCTb oueHOK napaMeTpOB Nxk H Nyk' HOH oueHHTb 
npH Heo6xonHMOCTH OTKROHeHHe pa6o4e8 noaepXHOCTH OT nnocKo8 tpopMu. 

OCHOBH~E PE3YRbTAT~ PABOT~ 
1. Pa3pa6oTaHu npHHUHilU IlOCTpoeHHR H tpyHKUHOHanbHUe 

anropHTMu, Ha ocHose KOTopux co3aaHo nporpaMMHoe o6ecneqeHHe 
aBTOMaTH3HpOBaHH08 CHCTeMU CTeHaOBUX HCITUTaHH8, TpeHHPOBKH H 
KOHTpong KOopaHHaTHUX aeTeKTOpOB ycTaHOBKH nER$H. npeanolKeHHUe H 
HCITORb30BaHHUe KOHU8ITUHH Il03BOnHnH yaoaneTBOpHTb Tpe6osaHHRM 
cepH8Horo npOH3BoacTBa, o6ecneqHB BUCOKOe KaqecTBO aeTeKTOpOB. 
Co3aaHHUe C IlOMOWbD 3T08 CHCT8MH CTpHMepHue Tpy6KH (6onee 20 TUC. 
WTYK) ycneWHO HCITORb3YDTCR B TeqeHHe H8CKORbKHX neT B 3KCnepHM8HTe 
Ha YCKOPHTene R9n B UEPHe. 

2. Bnepsue anH nepcoHanbHUX KOMITbDTepoB 6unH C03aaHU sapHaHTU 
npo6neMHO-OpHeHTHpOBaHHUX naKeTOB H aaanTHpoaa·Hu 6H6nHOT8KH o6wero 
nonb30BaHHH, npHMeHHBWHecg paHee TORb.KO Ha 6onbWHX 9BM. 9TO aano 
B03MOlKHOCTb peWHTb Ha nepcOHanbHUX KOMITbDTepax WHpOKH8 Knacc 3aaaq 
o6naCTH tpH3HKH BUCOKHX 3HeprH8 H OTKpuno 6oraTUe B03MOlKHOCTH 
COBMeCTHoro HCil0Rb30BaHHR 6onbWHX H nepconanbHUX 9BM B pelKHMe 
pa3aeneHHH BUITOnHHeMHX tpyHKUHA. Ha 6a3e IBM-COBM8CTHMUX0 

nepcoHanbHUX 9BM noa ynpaaneHHeM MS DOS ITOCTpoeHa pa6oqag CTaHUHR 
anH pa3pa6oTKH H npHMeHeHHH nporpaMMHoro o6ecneqeHHR 3KcnepHMeHTOB 
!pH3HKH BUCOKHX 3HeprH8. 

3. Pa3 pa6oTaHU npHHUHITU ITOCTpOeHHR H Ha HX OCH~Be C03aaHa 
6a30Bag 6H6nHOTeKa ang B3aHMoae8cTBHR ~opTpaHOBCKHX nporpaMM C 
annapaTHUM H CHCTeMHUM o6ecneqeHHeM nepcoHanbHUX 9BM THna IBM PC 
noa ynpasneHHeM CHCTeMu MS DOS. 5H6nHOTeKa Il03BOnReT Hcnonb30BaTb 
npaKTHqecKH ace B03MOlKHOCTH Il9BM aaHHOro THna, pa6oTaR TORbKO Ha 
R3UKe BUCOKoro YPOBHR. 9TO aaST B03MOlKHOCTb npHKnaaHUM 
nporpaMMHCTaM co3aaaaTb nporpaMMHUe npoayKTU, yaosneTBopRDWHe 
cospeMeHHUM Tpe6oBaHHRM: xopowH8. HHTeptpe8c Il0Rb30BaTeng, 
MaKCHManbHaH npOH3BOaHT8RbHOCTb, MHOrotpyHKUHOHanbHUe B03MOlKHOCTH, 
BUCOKoe KaqecTBO npeacTaBneHHR aaHHHX HT.a. 
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4. Pa3pa6oTaHU H peanH30BaHU npHHUHITH IlOCTpoeHHR ONLINE 
nporpaMM. co3nasaeMUX Ha R3UKax BHCOKoro ypoBHR. o6cnylKHBaDWHX 
HeCKORbKO napannenbHHX aCHHXpOHHHX npoueccOB Ha nepcoHanhHUX 9BM 
THna IBM PC noa ynpaaneHHeM CHCT8MH MS DOS. 9TO Il03BORHRO 
nepeHeCTH Ha nepcoHanbHUe KOMilbDTepu 6oraTH8 OITHT HCilORb30BaHHR B 
ONLINE 3KcnepHM8HTax 6onbWHX KOMITbDTepoB H MaKCHManbHO 
HCITORb30BaTb HOBHe B03MOlKHOCTH caM08 Il9BM. Ha 6a3e npeanoJKeHHHX 
npHHUHITOB 6un C03aaH KOMnneKC nporpaMM peanhHOro BpeMeHH, 
o6ecneqHBaDWH8 MaKCHManbHYD CKop'ocTb c6opa naHHUX H HaaSJKHU8 
KOHTponb 3KCnepHMeHTa. npaBHRbHOCTb su6paHHHX KOHU8IlUH8 H HX 
3tp!p8KTHBHOCTb 6unH noaTBeplKneHU B UHKne 3KcnepHM8HTOB IlOHCKa 
HBneHHR. HH3KOTeMnepaTypHoro gaepHoro CHHTe3a B OHHH H B 
MeToaHqecKHX HccneaoaaHHRX npH npoeKTHpOBaHHH MDOHH08 CHCTeMu 
HOBoro 3KCnepHMeHTa ATLAS Ha CTpORWeMCR ycKopHTene LHC B UEPH. 

5. Pa3pa60TaHu an~opHTMH H nocTpoeHa o6maR cxeMa peweHHR 
nonHo8 3aaaqH onpeaeneHHR reoMeTpHqecKHX napaMeTpos nnocKHX 
neTeKTOpOB, coqeTaDmHe npoCTOTY peanH3aUHH, ananTHBHOCTb, 
3KOHOMHqHOCTb H BUqHcnHT8RbHYD ycTo~qHBOCTb. npennoJKeH nerKo 
peanH3yeMu8 MeTon onpeaeneHHR yrnos HaKnoHa nnocKOCTH aeTeKTopa K 
OCH nyqKa. 

IlpHM8H8HHe pe3ynbTaTOB 

npencTasneHHHX B nHccepTaUHH, 

HccnenosaHH8 H 

IT03BOnHnH nonyqHTb 

pa3pa60TOK, 

pgn BalKHHX 
!pH3HqecKHX H MeTonHqeCKHX pe3ynbTaTOB, 
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