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YcnemHoe npoaeAeHHe coapeMeHHNX HccneAO~ B odnacrn WH3ZKZ 
BHCOKHX GHeprH~ C HCUO~b30BaHH8M oHM BO MHOrOM onpeAe~aeTCH o6ecne

~eHH8M aKTHBHO~ po~H ~H3HKa-3KcnepHM8HTaTOpa B KOHType aBTOMaTH3H

poBaHHOrO ynpa~eHHH &KcnepHMeHTOM. PemeHHe 3TO~ npo6~eMH npeAonpe

Ae~aeT C03AaHH8 nporpaMMHOro o6ecne~eHHH MamHHHO~ r~HKH, opHeHTH

pOBaHHOrO Ha npHM8H8HHe B pe~bHOM MaCWTa6e BpeM8HH npoBeA8HHH 3K

cnepHM8HTa. 

B 3TO~ pa6oTe MH paCCMaTpHBa8M BOUpOCH, OTHOCH~eca K 06RaCTH 

MamHHHOH rpa¢HKH, KRaCCH~H~HpyeMOH/l/KaK H306pa3HT8~bHaH MamHHHaH 

r~HKa. AH~H3HpyeMaH CHCTeMa nporpaMMHoro o6ecne~eHHH npeAHasHa

~eHa A~H reHepHpoBaHHH H npeACTa~eHHH H306pa*eHHH, a TaK*e ~H one

paTHBHOrO asaHMOAet!cTBHA c 3THMH acco~HHpoBaHHbiMH npo~eccaMH. TaKe~ 

Kpyr pemaeMNX 3aAa~ OTA8RH8T paCCMaTpHBaeM~ o6~aCTb OT TaKHX o6-
~aCTe~ MamHHHOt! rpa~HKH, KaK nep~en~BHaH rpa¢HKa H aH~H3 H306pa-
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Aa~H, KaK flOAaBReHHe WJMa, o~eHKa H306~eHHH, pacnosHaBaHHe o6pa-

30B, BK~~~aeTCH B CHCTeMy ynpaB~8HHH 3KCnepHM8HTOM, HO B aH~K3K

pyeMOM nporpaMMHOM o6ecne~eHHH paCCMaTpHBa~TCH TORbKO peay~bTHp~-

111H8 AaHHHe yKaaaHHOrO npo~ecca KaK OAHH H3 06beKTOB ~ll rparpH~eCKO

ro npeACTa~eHHH. 

~CnO~b30BaHHe MamHHHOA rp~HKH B COBpeMeHHNX CHCTeMax ynpaB

neHHH 3KcnepHMeHTOM, KpOMe nopTa6eRbHOCTH K aAaflTKBHOCTH, npeAnOna

raeT BHUO~HeHKe PHAa ApyrHX Tpe6oBaHKA K ycnOBHA, B ~one KOTOpHX: 

- COBM8CTKMOCTb C KOMUOHeHTaMH CHCT8MH ynpa~eHHH 3KCnepHM8HTOM, 

o6ecne~HBaDIIIKMK ~pMKpoBaHKe 6aaH AaHHHX; 

- npoxo~eHHe npo~eccoa, oTHOCflliiHXCH K MamKHHo~ rp~HKe, napannenb

HO c APYrKMK acco~KHpoaaHHbiMH npo~eccaMH; 

- npKH~e~OCTb OCHOBHHX BH3Y~H3HpyeMHX 06beKTOB K pe3yRbTaTaM 

TeK~eA CTaTHCTH~eCKOA o6pa60TKH HRH ~H3H~eCKHM C06HTHHM, perHCT
pHpyeMHM 3KCnepHMeHT~bHO~ yCTaHOBKO~; 

- B03MO~HOCTb npHMeHeHHH cpeACTB MamHHHO~ r~KH B yc~OBHHX pacnpe
A8R8HHH B~HCRHT8RbHHX CpeACTB (KOMUReKCH H CeTH 38M), HCUORb3y-r _____ .....,._ 
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eM~ s peanbHOM MacrnTa6e speMeHI1 A~a ynpaaneHI1a c~O*H~I1 IPYHK

~11oHanbH~11 CI1CTeMaMH; 

- OnepaTI!BHOe B3ai!MOA9MCT~I1e cneql1aR11CTOB pa3nl1qHQM Opl!eHTaql111 11 

KBaRI!~I1Kaq1111 C npOPpaMMHblM KOMnReKCOM ~a oqeHK11 T9XHI!qeCKOPO 

COCTOaHI1a 3KCnepHMeHTa~bHOM CI1CTeMbl H/1!~1! KOHTpo~a 3KCnepHM9HTa 
no ¢11311qeCKOMY 3~eKTy. 

0AHI1M 113 cpeACTB YAOB~eTsopeHI1H rrpHB9,11;9HHbiM Tpe6oBB.IDIJIM .fiBJUleTCR 

HCllQHL30BaHH6 .H3b1Ka Bb!COKOPO ypOBHa (CTaHAapTHbiM ~OpTpaH) ~a C03Aa
HI1a nporpaMMHoro o6ecneqeHI1a 11 ~aKTI1qecKoro ero pacrn11peH11a 3a cqeT 

pa3RI1qHQPO ypOBHa rp~l!qecKI!X naKeTOB 11 6116~I10T8K nporpaMM, Harn9A

illi1X rnHpoKoe np11MeHeHI1e s OaHM 11 APYPI1X HAepHo-¢11311qecKI1X qeHTpax. 

A6con~THaH M0611~bHOCTb AOM11HI1p~~ero KOnl1qecTsa nporpaMM s 

coqeTaHI!I1 C M8TOAaMI1,0CHOBaHH~I1 Ha npi1MeH8HHI1 11HCTpJM9HTaRbH~ 

CpeACTB THna PATCHY / 2/, n03BO~HeT AOCTI1PHyTb Bb!COKOM CTeneHH M0-

6H~bHOCTI1 CI1CT9Mbl npOPpaMMHOPO o6ecneqeHI!a. 

OnepaTI1BHOe ynpas~eHHe npoqeccoM ~pMI1posaHI1a 11 BblBOAa 11306pa

~eHHM OCY!IIeCTanaeTC~ Ha a3b1Ke ~peKTHB. B KaqeCTB8 annapaT~ Cp9ACTB 

BBOAa A11peKTI1B cnyxaT T9pMHHaRbl C an~BI1THO-qi!~p0BOM K~aBI1a

TypOM, ~yHKQHOHaRbHb18 (ynpaanaD~I1e) KHOnKI1, 6~0KH Ha6opa KOHCTaHT, 

a TaK*e illTaTHOe nep11~pi!MH08 o6opyAOBaHI!e OCHOBHOH 3BM. ilBOA AHpeK

TI1B o~opM~eH s BRAe 8A11HOM noACHCTeMbl (nOA3aAaqH HaEC 3BM), o6c~y

~11sa~~eA see ocHOBHble npoqeccbl Tl1rra c6opa aKcnepHM~HTanbHOM 11H~p
Maql111, HaKonneHI!a AaHH~ Ha Mil, o6pa60TKI1 11H¢opMaqHI1 11 BH3YaRI138.Wil1 

3~8M8HTOB 6a3bl AaHH~. BBOA11Mble AHpeKTI1Bbl, COCTO~He 113 Kn~qesoro 

cnosa H Ha6opa napaMeTpos (qenble, se~ecTBeHHble, ~or11qecK11e KOHCTaH

Tbl H T9KCTOBb18 CTpOKI! B CB060AHOM ¢opMaTe), o6pa6aTb!Ba~TCa aHaRH3a

TOpOM KOMaHA, o6ecneq11sa~~I1M 11X ~8KCI1qeCKI1H, CI1HTaKCI1qeCKI1M 11 CeMaH

TI!qeCKI1M aHaRH3bl, np01!3BOAI!TCa npeo6pa30BaHI!e BB9A9HHOM I!H~OpMaqHH 

K HY*HOMJ THny. PaccMaTpHsaeMble nporpaMMb! o6ecneqHsBIDT yHH~HqHposrui

Hb!M pe3y~bTHp~I!M Ha6op ,D;aHH~, MOAe~Hp~~I!M BHpTyanbHOe ycTpOMCT-

80 BBOAa AHpeKTHB ~H noc~e~~eA HHTepnpeTaqHH, s qacTHOCTH, ~H 

ynpasneHHa reHepHposaHHeM H3o6pa*eHHA. H noACHCTeMe BBOAa AHpeKTHB 
HCnO~b3Y8TCa nporpaMMa FFREAD /J/, BH8ApeHHaa B 6a30Bble 6H6-

~HOT9KI! qenoro paAa CI1CTeM o6pa6oTKH. 

ilpOPpaMMHOe o6ecneqeHI!8 reHepHpOBaHI!a H306~eHI!H llOCTp09HO B 

BHA9 qeTb!peXypoBH8BOH Hepapx11qecKOH CHCT8Mbl, noKa3aHHOH Ha pHCyHKe. 

~b!H yposeHb CTpyKTYPhl npeACTasnaeT, soo6~e rosopa, ,~~;eTanl!3a4J.1~ 

¢yHKqi!H 6o~ee Bb!COKOPO ypOBHH. Ilo~:>TanHOe npeo6pa30BaHI!9 I!~OpMB.Wil! 

OCY!IIeCTBRH9T nepeXOA OT npeACTaaneHHa MOAeRH 06o8KTa B 6a3e AaHH~ 

K P~HqeCKOMY npeACTaaneHHD B ~cn~eAHOM ~A~e. ~biH ypOBeHb 

COCTOHT 113 Ha6opa nO,IJ,IIpOPpaMM, KOTOpble pa3A8~a~TCa Ha BHyTpeHHI!e 
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MOAJ~11 conp~eHI1a, o6pa~eH11fl K KOTOp~ ~11KC11p0BaHhl 11 He 113MeHa~TCa 

A~e npH CY!II9CTBeHH~ MOAI1~1!KB.WiaX BHyTpeHHI1X MOAy~eii • J10,ll,IlpOrpaMMb1 
conp~eHHa AOCTynHbl c 6o~ee Bb!COKoro 11epapx11qecKoro yposHa. TaKoe 

nOCTp09HI19 CI1CT9Mbl I!M9eT PHA AOCT011HCTB,ynpo~a~~11X C03AaH11e nporpaM

MHOPO o6ecneqeHI1a, conpOB0~9HI1e 11 ~anTaQH~ K MeHa~IJ11!MC.H yc~OBI1HM. 
Ha sepxHeM (qeTBepTOM) yposHe pean113yeTca cor~acosaHI1e npoxo~

A9HHH npoqecca Marni1HHO~ rpa~I1KI1 c APYPHMI1 accoq1111posaHH~ npo~ec

CaMH, onTHMH3HpyeTca nepe3arpy3Ka rpa~11qecKHX nporpaMM, Jtii1Tb!Ba~~I1X 

nOCTp09HI1e CI1CTeMbl B BI1Ae CTpyKTypbl C nepeKpb!TI1eM. 

Ha 3TOM yposHe Jtii1Tb!BaeTca cneq11~11Ka np11MeHeHI1H Marni1HHOLi rpa~I1-

KI1 B cpeAe MHOPO~yHKqi10HaRbHOM CI1CTeMH ynpaaneHI1H 3KCnep11MeHTOM B 

peanbHOM MacrnTa6e speMeHI1. C11HxpoH113aq11a npoqecca reHep11posaHHa 

11306p~9HI1~ OCY!IIeCTBnaeTCa KaK C npoqeCCaMI1 ~pM11pOBaHI1H o6~eii 6a-

3bl AaHH~. TaK 11 c npoqeccoM nepeAaql1 rpam11qecKoM 11H~pMaQHH no ~11-

HI!HM CBa31! K A11CnneiiHOMY npoqeccopy 11RI1 CaTeR~I1THOM 3HM. HaqanbHaa 

11HTepnpeTaqi!H A11peKTI1B, OTHOC~11XCH K rp~11qeCKOM CI1CTeMe, aanaeT

Ca OAHOM 113 ~yHKqi1M 0TOPO ypOBHH. 

Ha H3b1Ke AjpeKTHB OCY!IIeCTanHeTca on11caH11e CTpJKTYPhl 11 aTp116y
TOB 11306pa~eHI1M l, 6 ,?/ 11 ynpaB~9HI19 BpeMeHHOM CX9MOM BbiBOAa. 3a

nparni1Ba9M09 1!306p~eHI19 3~aeTCH I!M9H9M 1!~1! (OCHOBHaa MaCca 1!306pa

~eHHM) ROPI!qecKHM HOMepOM - ID , OAH03HaqHo 11A9HTI!~I!QHp~~I1M 1!30-

6p~9HI1e. Hb1BOA 11306p~eHHM 3aAaHHoro A11anaaoHa OCY!IIeCTanaeTCH no-
~ nnn~nKP ~n~nArTAUYR Tn nnrnP 'R1-.JRnnR TA"==nfiru:ni'~J..fU'R' . ' . ' ' . 

C MaKCI!MaRbH~ ID CR9AJeT Bb!BOA H306~HI!H C MHHI!MaRbH~ ID 

He~Hqi!Ha BpeM9HHOPO I!HTepsana Me~ Bb!BOAOM COCeAHI!X H306~eHHH 

Mo~eT 6b!Tb H3MeHeHa nocpeACTBOM a3b1Ka ~peKTHB. TaKoA xapaKTep Bbi

BOAa CBa3aH CO cneq11¢11KOM KOHTpo~a CRO*HOM 3KCnepi!M9HTaRbHOM CHCTe

Mbl HRI! onepaTI!BHOPO aHaRI!3a 11CCR8AJ9M~ ¢1!3HqeCKHX asneHHM, npe,ll,IIO

nara~I!X 3HaqHT8RbHOe KORHqecTBO CTaTI1CTI!qecKHX o6oeKTOB, MHO~eCT-

80 H COCTOaHH8 KOTOp~ MeHa8TCa B XOA8 3KCnepi!M9HTa. Bee 1!306pa~e

HI!a Ae~aTCa Ha ABa Knacca, ID~e~ pa3Hble npHOpi!T9Tbl npl! Bb!BOA9. 

Bb130B Hao6~eHI!Li nepsoro np11op11TeTa (I!AeHTH¢Hq11pyeMblX HMeHaMH) npH

ocTaHaB~I!saeT qi!KRHqecKHM BbiBOA 1!306p~eHI!M BTOpOPO npi!Opi!TeTa 

(I!A9HTH¢Hql!pyeMblX ID ), KOTOpbiM aBTOMaTI!qeCKI! BOCCTaHaB~I!Ba9TCH 

noc~e BbiBOAa 3~aHHoro KOnl!qecTsa 1!306p~eHI!A nepsoro npl!opi!TeTa. 

K 3TOMy ~e ypoBH~ OTHOCaTCa npOPpaMMbl ~pMI!poBaHHa 3~9M9HTOB 06~eA 

6a3bl AaHH~, COOTB9TCTB~~I!X TaK Ha3b!Ba9M~ Bp9M9HHbiM CTaTI!CTI!

~9CRHM 06~9KTBM H ~CH peay~TaTOM o6pa60TKH COxp8HR9MHX CTa
TI!CTHqeCKI!X 06oeKTOB. Jlpi!MepOM BpeM9HHOPO 06oeKTa MO~eT CR~I!Tb 

pe3yRbTaT C~O~eHI!a, Bbl'ii!TaHI!a H T.n. AByx CTaTI!CTI!qeCKI!X pacnpe,D;e

~eHHA, Bbltii!C~9HI!e napaMeTpoB annpOKCI1MI!p~~HX ¢JHKqi!A. reHepl!pyeMble 
speMeHHble a~eMeHTbl 6aabl AaHH~ 11cKnDqBIDTCH noc~e BblBOAa 1!3o6paMGHI!H. 



cinarOAapH CTaHAapTH3a~H Cp€ACTB CTaTHCTH48CKO~ o6pa60TKH AOCTHraeT

CH ycTOH4HBOCTb nporpaMM, pacmHpH~~Hx 6a3y AaHH~x ARH pa3RH4H~ 

~KcnepHM8HTaRbH~ CHCTeM. 

K Tp€TbeMy ypoBH~ OTHOCHTCH nporpaMMN, reHepHp~He npeACTaBne

HHe rpa~H48CKHX 06oeKTOB (H306pa~eHHH CTaTKCTK48CKHX pacnpeAeReHHH, 

C06YTHH). Ha 3TOM ypOBHe HCIIORb3yeTCH 6a3a AaH~ CHCT8M~ peaRbHOPO 

BpeMeHH, C~pMKpoBaHHaH OCHOBH~H ~yHK~HOHaRbH~H npo~eCCaMK K AO

IIORH8HHaH BpeMeHH~H 3R8MCrlTaMH Ha npe~eM HepapXK48CKOM ypoBHe. 

OnaPOAapH yHH¢HKa~KK 6a3~ AaHH~ He Tpe6yeTCH cne~HaRbH~ (opKeHTH

poBaHH~ Ha KOHKp8TH~ ¢H3H48CKHH 3KCIIepHM8HT) nporpaMMH~ KHTep

~HCOB ARH AOCTyna K AaHH~ - pe3yRbTaTaM CTaTHCTH48CKOH o6pa60TKH. 

IlporpaMMHOe o6ecneqeHHe 3TOPO ypoBHH OC.Y1118CTMH8T rrepeXOA OT 

H3o6pa~eHKH K cerMeHTau/1, 6/ H306~eHKH. HaH6onee yrroTpeOnHe~ 
C8rM8HTaMH HBRH~TCH C8PM€HT~ H306p~eHHH PKCTOPpaMM, KHTerpaRbH~ 

KORKq€CTB8HH~ xapaKTepHCTHK PHCTOPpaMM, CTaTH48CKHX 3R8M€HTOB 3K

cnepKMeHTaRbHOH ycTaHOBKH A€T€KTHpyn~eH anrrapaTyp~, pe3yRbTaTOB Ma

WHHHOPO OII03HaBaHHH 06pa30B, arriipoKCKMHp~HX HRH KHT6pll~OHHHX 

KpKB~. 

MOAH~HKa~K rpa¢H4€CKOH CHCTeM~ AnR aAaiiT~KH K KOHKpeTH~ 

npHM€H€HHRM CBH3aH~ B OCHOBHOM C 3TKM ~yHK~OHaRbH~ ypoBHBM. 

C ~enb~ 11 CTaHAapTK3a~KK BBOAa HeCTaHAapTHWC cpyHK~Hti" HCIIORb3JnTCH 

ABa IIOAXOAa, p68.7IH3YeMHX B paMKax cpeACTB 6a30BOPO H3~a B~COKOPO 

ypOBHH. IlepB~H CBH3aH C HCIIORb30saHK€M EXTERNAL .-¢VHKUHH KRH 

IIOAIIpGPpaMM, HM€Ha KOTOp~ OIIHC~~TCH B HaACTp084HOR qaCTH H rrepe

AWDTCH B~3~BaeM~ 6a30B~ IIpOPpaMMaM ypOBHH KaK cpaKTH48CKKe apry

M€HT~. IlpH BTOpOM IIOAXOAB BHemHKe IIOAIIpOrpaMM~ B~3~BaDTCH C cpKKCH

poBaHHNNH KMeHaMK. 3TOT IIOAXOA o6eCII€4KBa€TCH WTaTH~ cpeACTBaMK 

B€A8HHH 6H6RHOT€KK Ha HCIIORb3Y€M~ 3BM. 
Ha 3TOM ypOBHe HapfiAY C ROKaRbHOH CKCTBMOR KOOpAKHaT/?/, CBH-

3aHHOR, HaiipKMep, C o6naCTbD OIIpeAeneHKH K o6naCTbD 3Ha48HHR cpyHK

~KK/CT~T~CTK48CKOPO pacrrpeAeneHHH, BBOAHTCH MKpoBafl CHCTeMa KOOpAK

HaT 1 •6 • /,Toqaee, IIpRMoyronbHaH o6naCTb-CTpaHK~, KOTOpaH ITO JMOR

qaHKD COOTB€TCTByeT ¢QpMaTy A4, OAHOMY K3 CTaHAapTH~ ~pNaTOB, 

orrpeAenfle~ rocT ~J2?-6u. 

BTopoH HepapXH48CKHH ypOB€Hb COOTB€TCTByeT rpa¢K48CKOMJ npo

PpaMMHOMJ o6eCII848HKD, OpKeHTKpOBaHHOMy Ha pemeHKe WKpOKOPO Knacca 

3aAa4 06pa60TKK ~HH~. C~Aa ~e ~ BKRDt~aeM nporpaMM~ IIpeo6pa30Ba

HHH/?/ ij rpacpK4€CKHe IIOAIIporpaMM~ 06~ero Ha3Hat~eHHfl, He06XOAKMOe 

MHO~eCTBO KOTOp~ H8B€RHKO. ilporpaMM~ 3TOPO ypOBHH He 3aBKCHT OT 

IIpKM€Hfl€M~ B CHCTeMe AHCIIR€HH~ npo~eccopoB. B p€AKKX CKTya~HX 

ARR yqeTa xapaKTBpHCTKK CpeACTB K306pa~eHKH HCllanb3yoTCH TORbKO 

} 
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AKCIIneHH0-3aBKCKM~e Ta6nK~~ napaueTpos. PaccMaTpKsaeM~e rrporpaMMN 

o6eCII84KBaDT cpopMKpOBaHK8 3R8M€HTOB rpacpK4€CKKX 06oeKTOB K IIOA

POTaMKBaDT ~TK48CKKe 3Ha4eHKH rrapaMeTpOB B~BOAKM~ rp~H48CKHX 
/67 

IlpKNHTHBOB • 
4 K oTOMY ypoBH~ OTHOCKTCH naKeT HPLOT I 1. HH6op aToro na-

KeTa cpeAH APYPKX, npKH~KIIKaRbHO peanK3~Kx Heo6xOAK~e cpyHK~H 
K xopomo AOKyMBHTKpGBaHH~, onpeAeRKnCH B OCHOBHON ero COBMBCTK

MOCTb~ C IIaKeTOM IIOAIIpGPpaMM HBOOK / 5! , mHpoKO RCUMI>3Y6MHM ~ 
cTaTKCTK4ecKoR o6pa6oTKH AaHH~ B 0~ K pffAe APYPKX ffA€pHo-if!K3K4e

cKHX ~eHTpOB. Ha 3TOM ypOBH€ IIpOK3BOAKTCH B~6opKa KH~pMa~K K3 6a-

3~ AaHH~ HBOOK • BonbWOH paaMep IlaKBTOB HBOOK K HPLOT (KC

XOAH~e T€KCT~ npeBOCXOAHT 2UK CTpoK) IlpeAoHMHBT IIOB~€HH~e Tpe6o

BaHKH K M06KRbHOCTH, peanH3~Kfl KOTOpOH 6~a CTKMYRKpGBaHa KX KH

T€HCKBH~ HCIIORb30BaHK8M Ha pa3RK4H~ 3HM. K 3TOMY ~e ypoB~ OTHO

CHTCH rrporp~, ~pMKpJn~Ke T€KCTOB~e CTpGKK C cpopMaRbHO-ynpaBRH€

MOH IIOACTaHOBKOH T€KCTOBOPO IIp€ACTaBR€HKfl 4KCROB~ B€RK4KH. ~CIIORb-
30BaHK8 TaKKX IIOAIIporpaMM, KoTop~e somnH B 6aaos~e 6K6nKoTeKK OHHH, 
CBH3aHO C OTCYTCTBKeM yHKcpKKa~KK cpeACTB cpOpMaRbHO-ynpaBRHBMOR IIe

peAa4K THIIa IlaMRTb-IlaMHTb B KCIIORb3Y8MOM fl3~e nporpaMMKpOBaHKH B~-

COKOPO ypOBHH. ila.KeT HPLOT KpoMe rpacpKt18CKOPO IIpeACTaMBHKH 

o6oeKTOB, MOA€RK KOTOp~ XpaHHTCH B 6aae AaH~, o6pa30BaHHOH IIaKe

TOM HBOOK , peanKayeT K H€KOT0p~e cpyHK~KK 06~ero Ha3Hati€HKH (no-

~KOHH~ KpKB~) C IlpKM8H8HK8M CTaHAapTHOPO Anfl ~pTpaHa 

nepeAatiK AaHHNX K B~~BaeMNN IIOAUpOrpaMMaM. 

HeKOTOpoe paC,HP,eHKe IIpOrpaMM OToro ypOBHfl CBH3aHO C 

pa3pa60TOK GSPC 67 C ~eRbD CTaHAapTK3a~K KHTe~Rca C 

MaMK cneAyn~ero ypoBHH. 

yqeTOM 

nporpaM-

TaKKM o6paaoM, rrporpaMMHoe o6ecnet~eH:ae 3Toro ypoBHH OC.Y111BCTMH

eT nepeXOA OT C€rM8HTOB K npeACTaMeHK~ 6onee HK3KOPO ypOBHH -

rpacpK4€CKKM npKMKTKBaM. MKHKMK3~H Ha6opa npKMKTKBOB K OIIKCaHKe KX 

B BAKHOR, MKpOBOH,CKCT8M8 KOOPAKHaT HBRHDTCH OAHKMK K3 CpeACTB 

ynpo~eHKH K COKp~eHKH 06oeMa nporpaMM cne~ero ypoBHH, HBRHD~KX

CH aaBKCKM~K OT IIpKM€HH€~ AKCIIn8RH~ npo~eccopoB. 

ilpeAJCMOTp€HH~e IIOTeH~KaRbH~e B03MO~HOCTK TipRM6H6HRR rpa

~~6CRHX naK6TOB o6~ero Ha3Ha~6HRH rrpaKTH~ecKH H6 RCUQlll>30BanBCl> R3 

coo6paxeHKfi KOHUenTyan:&Horo e~HcTBa. 

Ha HK~HeM ypOBHe OC.Y1118CTBRH8TCH reHepKpOBaHKe AKCIIneRHoro cpaH

na. B paCCMaTpKBa€MOR CKCTeMe AKCIIneRH~ cpaRn I1peACTaBnH€T C060R 

ynopffA048HHJD COBOKYIIHOCTb KOMaRA (nporpaMMy) AKCRneRHOPO rrpo~ec-
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copa (AQ), He06XOAKM~ ARR rrpeACTaBneHHR H306~eHHR Ha 3KpaHe. 

OTOT HepapXHqecKHH ypOBeHb BKnnqaeT Ha6op nOAnporpaMM,npRMO yqHTN

Ban~HX cne~¢HKY AQ. feHepHpOBaHHe AHCllneHHOrO ¢a~na npOH3BOAHTCR 

B peJitHMe HH'I'epnpeTa'-\HH: rpa_qmqecKOMy npHMHTHBY ( 0Tpe30K npRMOH, RO

MaHaH RHHHR, TeCTOBaR CTpoKa) CTaBHTCR B COOTBeTCTBHe KOMaHAa/ 

Ha6op KOMaHA AQ. ilpH 3TOM OC~eCTBnReTCR nepeXOA OT BXOAH~ ycTpOH

CTBO-He3aBHCH~ MHpOB~ KOOPAHHaT K KOOPAHHaTaM 3KpaHHOH o6naCTH, 

H3MepReM~ B eAHHH'-\ax pacTpa. B o6~eM cnyqae TaKoe npeo6pa30BaHHe, 

Ha3NBaeMoe npeo6pa30BaHHeM K~pHP,OBaHHR, BKRnqaeT reoMeTpHqeCKHe 

npeo6pa30BaHHR H oTceqeHHe/I, 6 •7/. ~R paccMaTpHsaeMoro Knacca npH

MeHeHHA npeo6pa30BaHHe ARR AByMepH~ 06neKTOB CBOAHTCR K npoCTNM 

onep~RM MacwTa6HposaHHR H napannenbHoro nepeHoca. HaqanbHO~ T04Ke 

npHMHTHBOB (COOTBeTCTByn~eH CP-Current Position B pa6oTe /b/), 
3~asaeMOH B MHpOB~ KOOpAMHaTaX Ha npeAWeCTByn~eM MepapxMqeCKOM 

ypOBHe, CTaBHTCi! B COOTBeTCTBHe KOMaHAa AHCnne~HOrO npO'-\eCCOpa, 

napaMeTpaMH KOTOpO~ RBRRDTCR KOOPAMHaTN B OKpaHHO~ o6naCTH. Ha 3TOM 

ypOBHe npHMHTHB TeKCTOBaR CTpOKa BKnnqaeT COBOKynHOCTb nMTep, KO-

TOpble nepeKOAHP.YIOTCR H3 6a30BOro ¢opMaTa OCHOBHO~ 313M B ¢QpMaT 

nKTep AHcnne~Horo npo'-\eccopa. 

~HaMKqecKaR HacTpoi1Ka nporpaMM paccMaTpMsaeMoro ypoBHR Ha re

HepHpoBaHHe AHCnneAHOrO ¢ai1na ARR KOHKpeTHOro ~ OC~eCTBRReTCR no 

ero HAeHTHtPKKaTopy,3~aBaeMOMy Ha.BepXHeM ypOBHe HHTepnpeTaTOpoM 
"'•~n~~T•n n~n~n~n~n 

,..... .... ~ ..... ·-···~ ........... l" ....... -.t"-· 
~BO~CTBeHHOe npeACTasneHHe rpa¢HqeCKHX 06neKTOB B OCHOBHOA otiM 

(OAHO-ARR MOAenK 06neKTa B 6a3e AaH~, a BTOpOe -.ARR H306paJiteHHR 

06neKTa B AHCnneHHOM ¢aAne) HCnOnb3yeTCR B OCHOBHOM peJ~tHMe, KOrAa 

Ha AKCilne~H~ npO'-\eCCOp B03naranTCR tPYHK'-\HH npeACTasneHHR HH¢QpMa'-\KH 

nocpeACTBOM TpaHCRR'-\HH AHCnneAHoro ¢ai1na, 

B CKCTeMe npeAYCMOTpeH H ApyroA peJitHM, CBR3aHHbiH C HHTepaKTHB

HOH o6pa60TKO~ H aHaRH30M cne'-\HaRbHOrO TMna o6neKTOB - 3KCnepHMeH

TaRbH~ C06NTKA, COOTBeTCTByn~HX OAHOKpaTHOMy 3anycKy ~H3HqecKOA 

ycTaHOBKH. B 3TOM pe~KMe GneMeHT 6a3N AaHHbiX 3aHOCHTCR c MKHHManb

HYMH npeo6pa30BaHHRMH (HanpKMep, npeo6pa30BaHHeM Be~eCTBeHH~ qHcen 

B '-\eRNe H T.n.) B AHCnneAHNA tPaAn KaK cne'-\HaRbHNH npKMHTHB. f'eHe

pKpoBaHHe H306pa~eHHA, HX o6pa60TKa H aHaRH3 npOH3BOARTCR Ha MHKpO

npO'-\eCCOpHOM BHAeOTepMHHane. 

Pe3ynbTaTN nporpaMM 3TOro ypoBHR yHH~HJKposaHbl ARR ~ c~e
CTBeHHO pa3nKqH~ KnacCOB. B OAHOM H3 HHX/d 3ReMeHTapHNe rpa¢Hqe

CKHe B03MOmHOCTH (nOCTpOeHHe 0Tpe3KOB B AByx BSaHMHO OpTOrOHaRbH~ 

HanpaBneHHRX, reHep,~BaHKe TeKCTOB) peaRH30BaHbl annapaTH0 1 ~yroA-

- TEKTRONIX-4051 RBnR8TCR MHKponpO'-\eCCOpHNM BHAeOTepMHHaROM 

C FIRWARE -peaRM3a'-\Hei1 HHTepnpeTaTOpa C R3NKa BASIC • YHH¢HKa-

~ reHepHpyeMbiX nporpaMM An (Ha 6a3e Bbl6opa npocTeAwHx KoMaHA), 

KMen~aR CaMOCTORTeRbHyn 1..\eHHOC~'b, n03BORHRa TaKJite OnTHMH3HpOBaTb 

BpeMeHH~ xapaKTepHCTHKH npeACTaBneHHR H306paJiteHHH Ha TEKTRONIX-4051. 

llporpaMMN c6opa, r--- MoHHTOp rpa¢HqecKoA 
.6a.3a CHCTeMN (B3aKMOAeHCT-HaKonneHKR H 1-

o6pa6oTKH 
AaHH~ BHe c 6a30H AaH~, 

..... -- aHaRH3 AHpeKTHB one-

paTopa) 

l 
l'eHepHpOBaHHe 

H306~eHH~ 

l 
feHepHpo BaHKe 

cerMeHTOB 
~ .......... ,:_,.._,..~, .... .H. 

I ••uv ""t"""""~...., ........ ~ I 

feHepHposaHHe npo-

rpaMMN AKcnne~Horo 

npo'-\eccopa 

~cnnei1HhiA 

~n 

~cnneAHN~ 

npO'-\eCCOp 
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PaCCMOTpeHHSR CHCTeMa rpa¢H~eCKOrO ITpeACTaBHeHHR HCnOHb3yeTCR 

B aKcnepHMeHTax OHffii Ha EC 3a.t AHa BbiBOAa HH!flopMa!.VfH Ha AHCnHeH c 

3anOMHHa~H Tpy6KSMH H WHKponpoQeccop~ BHAeOTepMHHaH TEKTRONIX-

- 4051 • Co3AaHHoe nporpaMMHoe o6ecneqeHHe xapaKTepH3yeTca mHpoKH

MH B03MO&HOCTaMH AHR pemeHHR 3aAaq ynpaBHeHHR COBpeMeHHHWH 3KCnepH
MeHTaMH H 06pa60TKH AaHHbiX, npOCTOTOR OCBOeHHR, HCnOHb30BaHHa H 
aAanTa!.VfH K KOHKpeTH!olli YCJIOBWW. 
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roaopyH H.H. 11 AP· CTpyKTypa nporpaMMHOro o6ecne4eHI1R MaWHHHOH 10-82-482 
rpa~KH AnR ~113H4eCKI1X 3Kcnepi1MeHTOB Ha nHHI111 C 38M 

Ha OCHOBe aHanH3a COBpeMeHHOro COCTORH11R aonpOCOB MaWHHHOH rpa~HK11 H 
cne~I1~HKH 3KcnepHMeHTOB B o6naCTI1 ~11311KH BbiCOK11X 3Hepri1H C 11CnOnb30BaHHeM 
38M C03AaHa CI1CTeMa nporpaMMHoro o6ecne4eHHR, npeAHa3Ha4eHHaR AnR reHepHpo
aaHI1R H npeACTaBneHI1R H306pa~eHI1H, a TaK~e AnR onepaTI1BHOrO B3ai1MOAeHCTBHR 
C 3THMH aCCO~HHpoBaHHbiMH npo~eccaMH. PaCCMOTpeHHaR CI1CTeMa rpa~l14eCKOrO 

npeAcTaaneHHR 11CnonbayeTcR a 3Kcnepi1MeHTax OHRH Ha EC 3BH AnR BbiBOAa 11~op

Ma~HH Ha AHCnnel1 C 3anOMI1Ha~I1MI1 Tpy6KaMI1 11 MI1Kponpo~eCCOPHbiH BI1AeOTepMHHan 
TEKRONIX-4051. CoaAaHHOe nporpaMMHoe o6ecne4eHI1e xapaKTepl13yeTcR 
W11poKI1MI1 B03MO~HOCTRMH AnR peweHHR 3aAa4 ynpaaneHI1R COBpeMeHHbiMI1 3KCnepi1MeH
TaMH 11 o6pa60TKH AaHHbiX, npOCTOTOH OCBOeHHR, 11CnOnb30BaHI1R 11 aAanTa~HH K 
KOHKpeTHbiM ycnOBI1RM. 

Pa60Ta BblnOnHeHa B na6opaTOPI111 Bb1411Cni1TenbHOH TeXH11KH 11 aBTOMaTH3a~l111 
OHRH. 

Govorun N.N. et al. Software Structure of Computer Graphics for 10-82-482 
Physical Experiments on-line with a Computer 

On the basis of analysis of the present state of some problems of com
puter graphics and on-1 ine experiments a software system is created. It is 
intended for generating and graphical representation and for operative in
teraction with these associated processes. The system of graphical represen
tation is used in JINR experiments on the ES computer to output data on dis
plays with storage tubes and TEKRONI 4051 graphical computer system. This 
software has wide possibilities for solving problems of modern experiment 
control and data processing, is very simple in uti! ization, application and 
adaptation. 

The investigation has been performed at the laboratory of Computing 
Techniques and Automation, JINR. 
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