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,. CTPYKTYPA rpA~4ECKOrO nAKETA GRAMMA 

B COCTas naKeTa GRAMMA BXOA~T yeT~pe OCHOBH~e rpynn~ nOA
nporpaMM: 

a/ 06~ero Ha3HayeH~~; 
5/ AnR pe~HMa SPECTR; 
a/ AnR pe*HMa WINDOW; 
r/ An~ KOMnneKCHoro ynpaBneHH~ H306pa~eHHRMH. 
Ka*Aa~ ~3 3T~X nOAnporpaMM C03AaHa TaK, 4TO B~3~BaeTC~ ~3 

A3~Ka $OPTPAH, 'a TaK* e ~3 ~3~Ka MAKPO. B03Mo~Ha COBMeCTHa~ pa
60Ta naKeTa C APyrHMH nOAnporpaMMH~MH R3bIKaM~, HanpHMep nACKAnb, 
a nacne npOCT~X nepeAenoK - C 63A3WKoM. 

CTp YKTypa naKeTa Hepap XHYHa, T.e, nOAnporpaMM~, B~nonH~~He 

60nee cnO*H~e onepa~~H, ~cnonb3y~T OCHOBHble nOAnporpaMM~.nanb
30eaTenb Mo*eT oAHoapeMeHHo pa60TaTb C n~60~ ~x KOM6~Ha~He~. 

Bce nOAnpor paMM~ onT~M~3HpoaaH~ no apeMeHH HX ~cnonHeHHR 

C nOMO~b~ MeTOAa Hano*eHH~ (overlapping) BbI4 ~ cneHH~ H oocnY*H
BaHHR B~CBe4HaaHH~. 

naKeT GRAMMA npHcoeAHH~eTCR K nporpaMMe nonb30aaT e nR ao Bpe
M~ KOMnOHOBKH cneAy~~HM 06pa30M: 

R LINK 
* PROGRAM=PROGRAM, CRAMMA, SCALE, 

~AC PROGRAM - Ha 3BaHHe nporpaMM~ nonb30saTcnR; 
SCALE - OTAenbHa~ nOAnporpaMMa MacwTa6HpoeaHHR, Heofixo 

AHMaR a nOAnporpaMMe SPREAD. 

2. PElIIHH SPECTR 

B pe*HMe SPECTR AHcnne~ BblCBe4HaaeT OAHH HflH oonee rpa$HKOB 
cneKTpoB, KOTop~e MO*HO CABH raTb sneeo HnH enpaeo. rpa¢HKH B~
CBe4HBa~TC~ no TOYKaM, Ka*A~~ H3 HHX HMeeT CBO~ 3aAaHH~~ ~BeT . 

OnpeAeneHH~~ ~parMeHT CneKTpoa OTnH4aeTCR OT OCTanbH~X APyrHM 
~BeTOM H Ha3BaH OKHOM. Bo epeMR CABHra cneKTpOB nono*eHHe OKHa 
He MeHReTCA OTHOC ~ T enbHO 3K paHa AHcnneR . nono*eHHe OKHa Ha 3K
paHe MO*HO TaK*e MeHRTb He 3aBHCHMO OT CABHra rpa$HKOB cneKTpOB. 
TaKHM oopaaOM, CABHraR rpa$HKH H MeHRR nono*eHHe OKHa, MO*HO 
BaeCTH AaHH~~ ¢parMeHT rpa$HKa B OKHO. WMeeTCA B03MO*HOCTb npo
eeAeH~~ 3THX onepa~~~ AnR HeCKonbKHx cneKTpOB. Ka*A~H H3 HHX 
Mo*eT HMeTb CBOH HHAHB~AyanbH~~ ~ee T , HO OKHO Bcex c ne KTpoa OT
n~4aeTCR OT OCTanbH~X Y4aCTKOB; nQnp'30BaTeneM 3aAaeTCR ero ~BeT
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H W~p~Ha. AnR cAB~ra rpa~HKoe c neKTpoe cny~aT COOTBC~CTO~~He 
nOAnporpaMM~ , KOTop~e onepM pY~T C 3aAaHH~MH nonb30BaTe neM cn e KT 
paMH. rpa~~ KH MO*HO nOAKn 0 4aTb npOH38onbHO, T .e. onepHpoBa Tb HMH 
OTAenbHO KamA~M HnH oAHOB peMeHHO BceMH. To *e caMoe KacaeTC~ 

OK OM. KOTo~e 6YAYT nepeMe~a Tb cR nocne npeAwecT8y~ero nOAK~
4CHHR, OAHo s peMeHHO Bee HnH Ka~Aoe OTAe nb HO. YCTaHOBneHHo e OK
HO Mo * e T MeHR fb nono*CH~e Ha 3KpaHC Tonb KO e pe 3ynbTaTc cOOero 
CABHra , a He CAB Hra rpa~H Ka . nonb3 0 BaTenb Mo *eT CAenaT b OKHO 
HeBHAHM~M, e CnH 3an porpaMMH py eT ~8eT OKHa H rpa~HKa OAHHM H TeM 
*e HnH CO BceM OTKa*eTCR OT n p HM e HeHHR OKHa . aaAa B3R ero WHPHHY. 
paeHol1 O. 

TeK~eE nono*eH~e OKHa no OTHoweHHO K r pa ¢~ KY cne KTpa onpe 
Aen AeTCA COO T QeTCTB~CM no~npor paMMoH. Ka~AOMY rpu~H K Y c n e KTPa 
Ha 3 Kpa He n pKCBaHBilCTc.H cao~ HO/", C P , 3a,qa BaeMbf ~ nOftb30DaT ene M. 
AHanaSOH HOMCPOB : C I no N. rAe N - MaKC HM a n bHoe KOnHYCCT BO rpa
4lHKOB, BblCBCYI1SaeMblX oAHoBpeMeHHo . 

3 . PEIHM WIN DOW 

nocne nepexOAa K ~TOMY pe~~MY Ha 3KpaHe O~CBeYMBaCTCA ~par
MeHT 3aAa HHoro r pa~H K a c neKTpa , Ha xoAR~~ HC R AO 31oro B OK He 
rpa¢\Io1Ka . n p0lt13 BOAIo1TC A aBTOMaT l1'-1CCKOe MaculT a6~ p08aHHe rpa~It1Ka 

B AHana 30 He B~CBe '-lHBaeMOr o ~parMeHTa, pa CWH peHHe H 305 pa*eHIo1~ no 
Bce~ WH pHHe 3K paHa C e r o paBHOMepH~M pa3Me~eH lt1eM no OTHoweHH~ 
K c e peAHHe 3Kpa Hv . rpa~HK npeAC T aBn~eT C060H r HCTorpa MMY. B~ca T a 

COOT eeTc Toye T 3 H84eH HAM H306pa)+(aetoloVi ~YHK t.tH~, a WHpHHa 3aAaeTC~ 

npor p3HMHO . PaC C-TOAIU'IA Me M< AY c Ton6HKaMH r YlCT Or paMMbf no.o.6 Y1palOT CA 
nporpaMMo ~ aB TQMaTH4eCKH. nonb30Ba Ten b 3aAa eT ~ BeT rpa¢HKa Hera 
CMc U\eH Me Bs epX C ~e l1blO C0 3Aa IHt .R B ~H13y 3KpaH3 Tpe6 YCMoro MeeT a . 
nonb 30BolTeneM YKa3wB,JeTCfI ra K)I(e ~loMep rpa 41 Hk" a 11 Ta6m,~a , H3 KO
10PO~ AaHH~e ne pCAalOTcR K B~weYKa aaHH~M onepaUHRM. 

B pe*tlHe W1NDOW B03MO>trMO awee c TH Ha 3KpaH MapKe p J3A3HI"m r o 
4seTa. O~ MomeT ncpCMe~~T bcR no cT06~KaM , Me HRA ~BeT A3H Hor o 
cTon6HKa . nonb30BaTCftb Mo*e T OTMapKHpoeaTb n06~M ~BeTo~ cneA 
B n p0lo13B0l1bHOM ~eC1e YK33woa n 3THM o n pCAeneHHble OC06etIHOC THI 

rpa~HKa . COOTBe T C T B~eH nOAnporpaMMO~ MO~HO 3a TeM npOBcpH Tb 
~BeT K3*Aor o cTon6HKa. C4HTWe3 R Ta KHM 06pa aOM HH¢oPMa 4H Q 9 0 
BpeMR CA8",ra M3 pKepa . 

4 . onHCAHH E nOAnpOrPAKM 


~. 1 . 6a30 8bte nOAnpOrp.:lMMbI 06w.cro Ha3Ha'-4e HI1 R 


4.1.1 . INlT 

nOAnpor p~MMa YCTaH38nMBQeT Ha4anb Hwe napaMeT P~ na KeTa ~ ero 
3~nycK. 8b13~eaeTCR KaK nepea R npH 3a nycKe nyKCTa G~mA. 

4. 2.1. ERASE 

nOA n pOrpaMM.:l cT lo1pae T cOAe pmHMoe 3Kpaha, 48CT KOToporo nocne 
ee BblnOnHeHl1A n o n ), '-I aerCR fl4 e pHbtMII. 

4.1 .3 . APNT 

n OAnpor paMMa 3anOMHH.:leT TeK~ec 3Ha4eHMe KooPA~HaT, ~ Ta Kme 
Mo*eT e wcaeTHTb HnH noraCHTb Ha 3 KPa He T04KY 38AaHHoro ~OCTa 
no 3T HM KOOPAHHaTa M. 

4 .1 .4 . VE~T 

nOAnpor paHMa PHCYCT tin... CTH pa e r OTpe 30K aaAtlHHOrO 1.4ge1a , I-Ia
4ano KOTo poro ~ 0 TeKY~C H TO~Ke /HanpHHe p, nocne B~nonHeH~A 
APNT/ , a KOHe ~ - 8 Toq Ke c 3a~aHHWMH KOOPA~Ha T aMH /3Ta TO'-lKa 
3anOMH Hae TCR KaK TeK~~R/ . 

4.1 . 5. TEXT. VTEXT 

nOAn porpaMMa TEXT ropH30llTaIlL I"to. a nOAn porpaMM,J VTEXT sep 
TMKa nbHO B~Aa~T Ha 3 KpaH ~6ya n o c neAOBaTenbHOCT b 6YKBeHHo-4HC 
noBWX 3HaKOB C oTAenbHo 3aAaHH~~ u oeTaHM $aHa , CWMBonOB H Ha 
4a nbH~M ~ KOOPAtlHaTaMH . Ka*A~~ CHMBo n aaH~MaeT none ax8 To~eK . 
Ha a KpaHe B~CBe4 H Ba~T C A TOllbKO Te C~MBOnwl KOTopwe nOMe~a~TCR 
B AaHHO~ CTpOKe t.1l1H KOIlOHKe , a ec nH AnHHa TeKCT a 50ftbWe - o cta 
-rOK n ponycK a e TCA. nocne 8b1xOAa ~3 nOAnpo r paMHW Ha~ aJ1 b H bte 3Ho.l4e 
HHR nc pe MeHHblx H3MeltAIQ TCA ~ YKa3.,. BolIG 1' ne paoe c.ao60AHoe nOne 
ttaHHOH CT POKW . 111160 KO f!OHKH HenocpeAcTae'....lo aa ~j a nHCaHHblM TeK 
CTOM. B Ha Gopc CHH80noB KpOMe 6Y K 6eHHo - 4Hcno9~x 3HaKOB Ha xoART
C ~ nC(,8Aor pa¢t~"IeCI("le 3HaKK , o n lo1caHlo1e KOTOPbO< COACP)I(tHCR 9/ 1/ . 

4.2 . nOAn porpaMMbI pa6oT~ B pe-";t.1M(: SPECfR 

4 . 2 . 1. AllSPE 

nOAnporpa MMol " CYMH"1pyel" c Bwcae4eHHW4 1-1306pa*eHlo1cM 04epeA
HO~ rpol~H K cneKTpa . 3ano MHHaoTcR ~H~opMaU~R 0 cnCKT pe M C03AolH
H~~ AnR He r o Hafiop napaMerpOB , KOTOp~~ cn~Hl AnA BHYTpeHHMX 
np~Me HeHHH B na~eTC GRAMMA . nonb30BuTenb Ae~napwpYCT 04epeAHO~ 
MOMep cneKTpa , ero ~geT ~ aaAaeT Ta5 nHUY. 8 KOTOPO~ xpaHRTCR 
31"t(l4eH~R cneKT pa. 

4.2 .2 . eBTS , DNTS 

nOAnporpaMMa CNTS npHcoCAH HReT rpa$ HK K ~Y HK ~~K CADH r a no 
3Kpa HY /cABHr ac~eCTBnReTCfl APy rHM H nOAnpor paMMaMH/ . nOAn po 
rpaMMa DNTS O TcoeAHH~e T AaHH~~ rpa$HK OT $YH K ~HH CABHra. 

2 
3 

http:pe-";t.1M


4.2.3. CNTW, DNTW 

nOAnporpaMMa CNTW np~ coeAHHAeT OKHQ Ha 3aAaHHOM rpa$~K e 

K $YHK~HH CABHra OK Ha, a nOAnporpaMMa DNTW OTcoeAHHAeT OKHO. 

4. 2.4. MOVSP 

nOAnporpaMMa CABHraeT Ha 3KpaHe Ha 3aAaHH~~ war Bee rpa$HKH 
cneKTpOB , KOTO p~ 6~nH paHee npHCOeA~HeH~ K 3TO~ $YHK UHH. War 
Mo~e T 6WTb nOnO*HT enbH WM HflH OTpH4dTenb Hb1M , 4TO B~3~Ba e T COOT 
eCTCTSeHHO CAB Hr snea o HflH Bnpaeo. r pa$HKH He CABHHYTC~ sneeo, 
Ko r Aa B ~C Be4HBaeTC R nocneAHHH ~neMeHT r pa$~Ka, H snpaeo - KorAa 
nePB ~ ~. 

4.2.5. MVWNL, HVWNR 

nOAnporpaMM~ CA S Hra~T OKHO Ha OAHH war no SceM rpa $ HKaM, 
npHcoeAHHeHH~M K ~YHK4H~~ CABHra OKHa; nOAn porpa MMa MVWNL 
oneeo , a ~nnJNR - e npaoo. ECflH OKHO KOCHynoCb KP~~ Hs06pame HHA 
Ha 3~paHe . TO Aa~bHe~wero CAB Hra He npOHc x OAHT. 

4.2.6 . Gf.WND 

nOAnporpaMMa YKa3bleaeT Ha4ano OKHa Ha 3aAaHHOM rpa¢H'IKe no 
OTHoweHHO K Ha4any rpa¢HKa. 

4 . 3. nOAnpor paMM~ pu60TbI B pe}l(HMe WINDOW 

4.3 .1 . TRACE, Dl'RA 

nOAn por paMMa 1'RACE OTMe4aer 3aAaHHbiM LJ,aerOM TeK~YIO n03~141'11O 

MapKe pa . One pa~ HA COCTOHT B nOCTOflHHOM H3MeHe HHM ~8eTa AaHHoro 
CTo roHK3 . nOAnpOr paH.Ma He Bb13b1BaeT H~KaKoro AeHcTB .... R I ecnlo1 ",0 
ee 3a nY CKa He 6 wn C03AaH MapKep. nOAnpor paMHa DTRA YAanReT cneA 
1013 TeK~eM n03H~ lo1 h HaPKe pa . 

4. 3 . 2 . ~1ARCR 

nOAn por paMMa C03,Qael Ha 3KpaHP MapKep 3aAa HHoro ~BeTa H Ha
4anbHo H n03H UHI'I. MapKep npo~enAe TCA Ha rpa$HKe KaK c ion6HK, 
",BeT KOToporo o r m ... 4a eT CR OT OCTanb"I~X. Bbl30B nOAn porpaMMbl HAReR 
B03Mo*eH Tonb KO nocne D ~nonHeHH R nOAnporpaMM~ SPREAD . 

4.3.3. HARTST 

$YHK~H~ cny~HT AnA C~HT~BaHH A I'IH$opMa~HH, KOTOp~ OCTaB~n Ha 
3KpaHe nonb30eaTenb, one pHpY~~H H MapKepOM, T.e. cneA~ a onpeAe
ne HHblX r04Kax rpa¢HKa. 

4.3.4. HVMRL , HVMRR 

nOAnporpaMMbl Bbl 3blsalOT CABHr MapKepa K coceAKCM y cTon6101KY; 
MVMRL CABHraeT MapKe p sneeo , MVMRR - enpaeo. ECflH MupKep Haxo
AHTC A B KPd HHeM neeOM HhH npaeOM nono~eH Io1 RX, TO CABHra no 3TOHY 
HanpaeneHHC He npOHC XOAHT. 

1' .3.5. SPREAD 

nOAn por PdMMa 8~3WBaeT yeenH4eH~e Ha nOflH~H pa 3Mep 3KpaHa 
~ 306pa.eH~A, nOMe~eHHo ro K OK He AaH Horo r pa~~Ka. npOH3aoA~T c~ 

aBTOMaT~UeCKoe ~a cwTa6~poBaH~e ~ ~eHTp08Ka r pa$~Ka, npCACTae 
n~~~cro co6o~ Ha60p cTon6~KOB 3aAaHHo~ W~P~H ~ H 4Be Td . r pa~~ K 

4e pTKT C~ C 8epT~KanbH~M CA8~rOM c ~e nb~ c03AaH~R c Bo6oAHO~ no
noc~ BI~~3Y 3KpaHa. nonb30eaT e nb 3aAa e r Ta6n~uy, H3 KOT OPO~ 6YAYT 
C4HTaH~ 4~cna An~ nocTpo~KH rpa~M Kd . 

4. 3. 6. GEKAR 
nOAnporpaMMa YKa3woae T TeKYUlYO n 03101141o1K) Map Kepa OT I~OC Io1Te.nbHO 

Ha4a.na r pCI¢lHKt) Cne Kl"pa VI fii) 4ana OKHa. 

~ .~ . nOAnporpaMM~ KOMnneKCHoro ynpaeneHHA H306pa~eH~eM 

4.4 .1. MDRSP 

$YHK~HA MDRSP ynpaanAeT A8~~eH~ AM~ rpa~~Koa ~ OKOH B pe*HMe 
SPECTR . OHa B~3~eaer AeH c TB ~ c Ha rex rpa$~KaX, KOiop~e AO 3Toro 
6W~H npHcoeAHHeH~ K ~YH K 4~ RM CABHra cneKTpa H OKHa I L~SP H CNWN/ . 
noc ne 3anycKa ¢yHK~H~ MDRSP npo rpaMMa 8~nonHAeT onepa~H~, 3a~aH 

Hhfe c KrtaB~aTYPbl. 

MDRSP MO>KeT: 
a / CABHraTb rpa$t-1KIo1 Ha 3Kpa He He npe pblBHo a Ileen Hm1 anpaeo ; 
6 / CABt-1raTb OKHa no rpa¢ HKa M Henpe p~B HO B n~BO Hn H en paeo; 
al o>t<HAaT b KOMaHAY, He l,pO~3BOAR HH Ka KHX AeHCTB $1 I1, 
r / OKOH~H T b c eoe Ae ~CTa~e , B~Aa8aR HH~pMa~H~ OT aKryanbHo~ 

n03H~H Io1 OKHa H cno c 06e OKOH4a HHA AeHCTB HR. 
nCpeA B~30BOM MDRSP Heo6x OAHHO B~ 3Ba T b AOSPE. B~3~8aA MDRSP, 

nonb 30e3Tcnb on peAenAeT KnaBHWH , nocne Ha*3T HA KOTOp~X rpa~HKH 
H34HYT CA9HraTbCA n nao HO sneao Hn~ Bnpa s o . nOBTopH~e Ha*aTHR 
AaHHOt1 KIlaBHWH YCKOPfllOT c.q BHr . OAHH ~4 Te )f(e KnaBi1WH Ao nYCKalDl" 
CA8Hr OKOH H r pa¢H KOB. nepeK~4eHHe AeHC TB H~ KnaBHweH ( LEfT ) 
~n~ ( RIGHT) H3 OKHa Ha c ne KTp 3aBHCHT OT n~eAWeC TBy~ero Ha)f(B
T~R KnaS " WeK (WINDOW) " nH (SPECTR ) . 

4.4.2. MDWRN 

,Ilei4c TB He ¢YHKLJ,HI1 HDWRN nOAo6Ho MDRSP, HO OTHOCHTCA K pe)f(HMY 
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~YH K~~~ HDWRN n pOH3 BOA HT: 

a/ cAB~ r Ma pKe pa Ha OAHY KonoH Ky Bnpaao Hn H sne eo; 

6/ Ma pKHpOBa HHe 3aAaHH~M ~oeT OM Ko noHK M, r Ae HaxoAHTcA B Aa H-


HbfH MOt-iCliT MapKe p j TEMATWqECKWE KATEr OPWW nYBnwKAuwR 
B/ YH H4 To*eH He MeTKH 8 KonoHKe , rAe H~XO~HTC~ Map Kc p; 

r / O.HAaHHe KOMaHA; 
 OBnEAWHEHHOrO WHCTWTYTA HAEPHYX 
AI OKOH4aH~1e AeiilcTB"'~ . 

WCCJJE.llOBAHWI1 
AeTOP B~pa*~e T 6nuroAapHOCTb U. Bwno BY loll B.6 . 6PYAaHHHY 3a 

nOMO~b B pa3pa6oTKe H 3anycKe 3Toro na KeTa n par paMM . 
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3KcnepHMeHTanbHaR ~~3MKa BWCOKHX 3HeprH~ 

TeapeTH4ec Ka A ~H3HKa B~COKHX 3HeprH~ 

3Kc nepHMeHTanbHa~ He~TpOHHa~ ~H3HKa 

TeopeTH~ecKaA ~H3HKa HH3KHX 3HeprHH 

MaTeMaTHKa 

RAepHa~ c neK Tp OCKonH~ H paAH OXHMHA 

$H3HKa TA*en~x HOHOB 

KpHo reHIoIIKa 

YCKo pHT en loll 

ABToMaTH3a~IoIIA o6pa6oTKH 3KcnepHMeHTanbH~x 
AaHH~x 

B~4HcnHTenbHaA MaTeMaTH Ka H TeXHHKa 

XHMHA 

TeXHH Ka $1oII310114eCKoro 3KcnepH~eH Ta 

~ccneAoBaHHA TB ePAUX Ten H *HAKOC Te~ 
AAepH WMH Me TOAaMH 

3 Kc nepHMeH Ta nbHaA ~H3~Ka AAepHWX peaK~~H 
n pH HIoII3 KH X 3Hepr~AX 

~o3HMeTp~R ~ ~H3HKa 3 a~~T~ 

Teo pHA KOHAeHCHpoo aHHoro COC TORH~ A 

Hc nOOb30 BaHHe pe3 y nbT a ToB H MeTOAO B 
~YHAaHeHTanbHwx ~H3H4ecKHx HccneAoaaHH~ 
B CMeWHWX 06nacTR x HayKk H TeXHHKH 

6 H<>I>H 3 HKaPYKonM Cb nOCT ynHna B H3AaTenbcKH~ OTAen 
31 o"T~6p~ 1985 rOlla . 
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