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Eensea A.B. H ap. Pll - 12259 

nporpaMMHOe o6ecne'lei!He ynpaBJIHJOWeil 3BM CKBHHpyiOwero 
aaToMaTa HPD. YacTb 2, TELEC(JN- nporpaMMa HMHTBUIWHHoro 

pe>KHM8 

nporpaMM8 TELECON.pa60T8IOW8H Ha TPA-100li,rrpe.QH83H8'1eHa .QJIH pea

JIH38UHH aa MoaepHH3HpoaaHHOil H3Meparenbaoil cacTeMe HPD pe>KHMB, 

HMHTHpyiOWero pa60Ty •crapolt• 3JleltTpOHHitH KBHHpyiOWero 8BTOM8T8, l!JIH 
ynpaaneHHH nporpaMMOli wapoKo acnoJlbayeTCH renerailn. Me>K.Qy oneparopoM 
H M8WHHOil Opi'8HH30B8H .QHSJIOI', YaCTb C006WeHHil OT M8WHHbl K or.epaTopy 

noccynaeT B BH.Qe MY3bllt8JlbRblX <!Jpa3, 11MeeTCH WHpOKHH Ra6op TeneTSHllHblX 

ltOMSR.Q, fi03BOJlHIOWHil npOBO.QHTb K81t TeCTbl OT.QellbHblX '18CTeli CHCTeMbl, 
TSit H HOpMSJlbHDe o6cny>KHB8HHe Clt8HHpyiOmero 8BTOM8T8. noapo6HO OIIH
C8H8 rroarrporpaMMa M(llOEST, oraercraeHHaSI aa CBSI3b TELEC(JN 'a c CDC-1604A-

rnaaaot 3BM cacTeMhl, 

Pa6oTa BbliiOJIHeHa B fla6opaTOpHH Bbi'IHCJIHT€JlbHOH TeXHHKH 

H 8B TOMB TB38UH B 011 HH, 

Coof5meHB8 0f5he.QBH8HH0r'O HHCTHTyTa MepHbiX BCCJie/lOB8HHil, .Lly6Ha 1979 

Belyaev A.V. et al. Pll - 12259 
Software of the Control Computer of the Scanning 
DeVice. II. TELEC(JN Program of Imitation Mode 

TELEC(JN program written for TPA-1001i computer is inten
ded to realize on a modified HPD measuring system the mode 
imitating the operation of old electronics of scanning device. To 
control the program a teletype is widely used, The man-machine 
dialogue is organized, Some part of ,information from the machine 
goes to an operator as musical phrases. A set of teletype co~ 
marrls is available which permits testing some parts of the system 
arrl an ordinary service of the scanning device. MODEST sub
program is described· responsible for the communication of TELEC(JN 

program with the main computer of the CDG-1604A system. 

The investigation has been performed at the Laboratory 
of Computing Techniques arrl Automation, JIN~ 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

C) 1979 Ofs.emi•BBH. BBC'NIJTf' llllep/IJJIJC BCCIIflllOIJa&• J1y6Ba 

I. BBEllEHI1E 

HacrosuuaH pa6oTa rrponon.lKaeT HaqaToe a 111 orrHcaHHe 

rrporpaMMHoro o6ecrreqeHHH yrrpaanHJOIUeft 38M H3MepHTenh
aoft CHCTeMbi HPD. 3nech HCIIOnhGyeTcH repMHHonorHH, 

BBeneHH85I B /1/, Y CT8HOBHM .erue llB8 0603HaqeHH5I, KOl'Opbie 
6ynyr IIpHMeH5IThC5I HH.lKe, 

1) BaJKHeftume sneKrpoHHbie HMIIynhCbi cxeMbi HPD o6o3-
aaqaJOl'CSI: 

HTn - aaqano "reMHoro" rrepHona pa3BepTKH cKaHnHHHH; 
CTn - cepenHHa "reMHoro" rrep11ona pa3aepTKH. 

3TH HMIIynhCbl IIOCl'yiia!OT K81Kllble 2500 MKC, 

2) npliBOllliMble B l'eKCl'e 6noK-CXeMbl BMeCl'O qaCTO 

Hcrronb3yeMoro sneMeHTa BeTaneHH~ H3o6pa.lKaeMoro o6wqao 
TaK: 

aa 

. Hem 
rne A - HeKoropoe ycnoa11e, HMeJOT cxeMy BeTaneHHSI a11na: 

R 8 • • • r 

rne A , B, ... , Z - rronaaSI cosoKyrraocrb HecosMecTHbiX yr-
aepJKneaaft (nnH coBoKyrrHocrH 113 nayx yTaepJKneanft sro - A 
n He- A ) • 
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2. OElUEE OTil1CAHl1E TIPOfPAMMbl 

TiporpaMMa TELEWN ,npeaaaaHa'leHa llllSI peanHaauHH 

B H3MepHTellhHOil CHCTeMe HPD pe)I{HMa, HMHTHpyiDmero 

pa6oTy CTapoil, H9MOilepHH3HpOB8HHOH 91leKTpOHHKH CK8HH
pyl0Ulero aaToMaTa. TELEC0N HCnollbayeT onucaHHhie a 111 
nporpaMMHbie cpencraa: DISPATCHER , TTIO , PRREAD 
H LOADER/UNLOADER- LIBRARY. 

C uenblO yno6cTaa pa6oTbi oneparopa TPA-HPD B npo-

rpaMMe TELEWN rnHpOKo HCnonbayeTCSI ynpaaneaHe MarnH

HOH c TeneTawna ( oTciOna - aaaaaHHe nporpaMMhi: TELEtype 
CONtrol). OcaoaaaSI HlleSI TELEC0N 'a - HcnonaeaHe cpo

aoaow aana'IH, npepbiBaeMoe KOMaanaMH, KOTOpbie c Tene
Tawna oTnaeT onepaTop TPA. <l>oaoaaSI aana11a cocTOHT 

npocTo B O)I{HilaHHH oqepenaow KOM8Hilhi. Bo apeMSI Rcnon

HeHRSI T8KHX KOM8Hil aanpemeHO npRHHM8Tb H HCllOllHSITb 
npyrHe. 

BaaRMoneilCTBHe onepaTopa c MaWRHOil npoHCXOilHT 

B cpopMe llH81lOra, xapaKTepHOH OC06eHHOCTblO KOTOporo 

SIBllSieTCSI TO, 'ITO C006UleHHSI OT M8lliHHbl llOCTynaiOT K one

paropy B llBYX BH1l8X. TiepBblH - Tp81lHUHOHHbiH 1 ne'laTb 

Ha TeneTawne. BTopoa - MeHee pacnpocrpaaeHHhiH, nepena11a 

RHcpopMaURR B aayKOBOM BRile. B Ka'leCTBe aayKOBbiX coo6-

meHHH HCll01lb3ylOTCSI pa31lH'IHbie MY3blK81lbHble cppa3bl 1 KOTo

pble reaepRpyiOTCSI B cneuRallbHOH nonnporpaMMe MUSIC. 
803MO)I{H0CTb 9TOrO OCHOB8H8 Ha TOM, 'ITO llpH HCllOllHeHHH 

M8lliHHOH 111060H HHCTpyKUHH JMP Ha cneUR81lhHblH rpOMKo-

rOBOpRTellb, HMelOUlHHCSI Ha TPA, nonaeTCSI nocTaTO'IHO 

yCHlleHHbiH CHrHan. C llOMOUlblO My3biK81lbHblX cppaa onepaTo

py llOil8eTCSI "paanp8)1{810Ul8SI" HllH "ycnOK8HB810Ul8SI" HHcpop

M8UHSI, 3TO HMeeT MeCTO B cnenyiOUlHX CRTY8UHSIX: 
1) TPA O)I{HilaeT KOMaany oneparopa 

(cpoaoaag aanaqa}; 

2) npoHaowen aaapHHHbiH aaean 

R3MepRTellbHOrO CT01l8 Ha KOHUeBOil 
B biKlliO'Ia Tenb; 

3} B03HHK1l8 HeHcnpaBHOeTb nTIM; 

4} no KoMaane 11 (eM. §4) CDC 
llbiTaeTeSI 38llHC8Tb B 38ll01lH9HHyiO 

6y¢epHyiO ll8MSITb KpeHT8 24-
pa3pSIL\HOe cnoao; 
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' paanpa*aiDrnRe " 
MY3biKanhHbie 
cpp83bl 

5) aenonuHeTeH KOMaHaa 
(eM. §3). 

AJUST ~ "yenoKausmow:aH" 

S tiJpaaa. 

3. TEflETAMTIHb!E KOMAH.Qbl TIPOfPAMMbl 

Bsoa KoMana e renerawna oeuosau ua npHMeHcHHH noa-
/1/ 

nporpaMMbi PRREAD . YKa*eM, KaK oraaercH KOManaa 

c reneratina. Cnaqana orreparop TPA, Ha)KaB na mo6yJO 

KnasHwy reneraArra, rroewnaeT Mawune aanpoe ua rrpepwBa

HHe. B orser Ha aro, eenu rrpepbiBaHHe or renerat'ma paa

peweuo, MawuHa e HOBOA erpOKH eraBHT Ha TeneraArre roq

Ky, npeanaraSI arHM orreparopy sseeru KOManay. flJ06oe 

"My3hlK8nbHOO eonpOBO)KUCHHe" ITpH 8TOM rrpeKpawaereH. 

Oneparop BBOUHT KOM8HUy, 38K8H'IHB8SI ee TO'IKOH H H8)KU

M8H na KnasHwy RETURN. Bsoa OKOH'IeH, Maumua, rrpoanana-

3Hposas sseaennoe eoo6w:enue, pearHpyer Ha nero, eraRH 

Ha Tenerafirre e HOBOH erpOKH OUHy, UBe unu TpH 3RB3J10'IKH, 
'ITO 03fia'Iaer: 

* 
** 

*** 

KOM8HJ18 f!OHHT8 1 H8'IHH8eTeH ee Hef!OJ1H8HHe; 

BO BBBU8HHOM eoo6WBHHH HM8JOTeH JlBKeHqee

KHe HJ1H eHI!TaKeHqeeKUe OWH6KH, 8TO - He 

KOM8HUa, M8WHH8 rrepeXOUHT K 0)KHJ18HH!O 

enenyJOW:Cli KOM8HUbl 1 eorrpOB0}KU85I 0)KHJ18Hlfe 

"p83L\p8)K8JOlUH M" 3BYKOBbiM eonpOB0/1\UB fU10 M; 

KOMaHna ¢opManbHO 6eayrrpe'IHa, no oreyrcr

Byer B enHeKe KOM8HU rrporpaMMbJ; r.l81UH!Ia 1 

KaK H B rrpeahl~ymeM enyqae, rrepexonHT 
K 0/l(II):(8HUIO eneaylOIUCll KOM8HJ1bl, 

OnnweM renepb eaMH KOMaHnhl. Bee OHH paa):(eneHhl na 

6 rpyrrrr (or 0 ao 5). Hn*e, B KOMaHL\ax, rrponHeHbJM mpHtlJ
roM 0603H8'IBHbl fiOeTOHHHbiC qaeTH KOM8H):(, erpO'IHhlM -

nepeMeHHbie ( B qaerHoern, - 'IRena). EenH napaMerp KOl\IaH

L\bi - 'IHeno, TO OHO MOI!\CT 6b!Tb KaK ):(eeHTH'IHbiM, TaK 

H BOebMBpU'IHbiM; B 110eJ1CUHBM enyqae 38 !HIM eraBI!TeH 
6yKBa B. 

"KoMaHUbi" rpvrrnhi Q_- 9To KOMMenrapuu. 

KoManaw rpynnhl 1 - no HUM TPA nenonnSieT "6eeKoneq

no" UllHW:HeeH OilepaUHH; HX MO)Kf!Q npeKp8THTb fi0):(8'IBll 
ene.nyJOw:eil KOM8HUbl. 
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AJUST,c. 

CHECKYF. 

YMEAN. 

T. 

F. 
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l13MepHTenbHhiii CTon HPD coaeprnaeT aoaapaT
ao-nocTynaTenbHOe aBHMeHHe H8 M8KCHM8nbHOH 
CKOpOCTH no KOOpaHHaTe C (X HnH W ) OT 
oaaoro KOHe'!Horo BhiKmo'laTenSI ao npyroro. 
KoMaHaa npeaaaaaa'laeTCSI anSI aacTpoiiKH 
OTC'leTHOH CHCTeMbl KOOpllH:H8Tbl C. ConpOBOM
naeTCSI "ycnoKaHBaiOmeii" MY3biKoii:. 

flo KaMaoMy CH:raany HTfl, cneayiOilleMy aa 
8TOH KOMaHaOH, npoBepSieTCH 3H8'leHHe KOHT

ponbHOH KOOPilHHaThiYr· EcnH oao He paaao 
fpe6yeMoMy (75540 8), cneayeT ne'laTb 

aa TeneTaii:n. KnaBHrna SRo nynbTa MalliHHhi 
cnyMHT anSI Bbi6opa CH:f'Hana OT HOpManhHOH 

(SR O = 0) HnH aaopManbHOH (SR0 =1) perneTKH, 

BhlSICHSieTCSI cpenaee B nocnenoaaTenbHbiX 
10008 CK8HnHHHSIX KOnH•ieCTBO y -OTC'leTOB, 
npHXOaHillHXCSI Ha oaHy CKaHnHHHIO, 3TO 
CpeaHee 3H8'leHHe HHilHUHpyeTCH H8 OllHOM 
H3 6noKOB Kpeii:Ta. KnaBHrna SR

0 
aencTByeT, 

KBK H B npellhiaymeii: KOM8Hile, anSI Bbi60pKH 
HOpManbH0£'0 (SR 0·~o) HnH aHopManbH0£'0 (SR 0= 1) 
TpeKosoro cHraana. KpoMe Toro, qepea KaM
abie 10008 CKaHnHHHH COJlepMHMOe pa3pHaOB 
SR

6
•11 nepeaoCHTCSI B perHcrp ypoBHSI 

llHCKpHMHH8UHH KpefiTa, 'ITO n03BOnHeT npOBQ
aHTb 8TH HCCnellOB8HHSI npH: pa3nH'lHbiX ypOBHSIX 

aHCKpHMHH8UHH." 

ConepMHMOe KnasHrnHoro perHCTpa SR MarnH
Hhl aenpephlBHO nepeHOCHTCSI B perHCTp 
ynpaBneHHSI f'HilpaBnH'leCKHM npHBOilOM H3Me
pHTenbH0£'0 cTona. 3ro noasonSieT onepaTopy 
'apy'IHYIO" nepeaBH£'8Tb H:3MepHTenbHbiH CTOn. 

ConepMHMoe KnaBHWHoro perHCTpa SR MawHHbi 
aenpepbiBHO nepeHOCHTCSI B per~cTp ynpaane
HHSI nflM, 'ITO ll03BOnHeT onepaTopy •apy'lHyiO" 
ynpaBnSITb nflM. KoM8Hil8 npeaH83H8'leHa, 
B OCHOBHOM, anSI aanpaBKH nneHKH B nflM 

H H3Bne'leHHSI ee OTTyna. 

CRT3. l1cnonHSieTCSI noanporpaMMa CRATE TEST 3 
( coKpameaao CRT3 ) , npeaaaaHa'leHHaSI anSI 
8BTOHOMHOH nposepKH Kpeii:Ta, ,Ung ynpomeHHH 
nporpaMMbi 11: aamHTbi ee OT c6oes npepb!Ba
HHe OT Kpeii:Ta B Heii: aanpemeao. l1cnpaBHOCTb 
HeKOTOporo Kpeii:TOB0£'0 perHCTpa npoBepHeTCSI, 
KBK npaBHnO, nyTeM 38HeCeHHSI B Hero 
onpeaeneaaoro Koaa, HeMenneaaoro C'lH:TbiBa
HHH Koaa H3 perHcTpa 11: nocnenyiOmero cpas
HeHHSJ nocnaaaoro H npHHSIToro Konoa. EcnH 
nposepKH YK83biB8IOT Ha H:cnpaBHOCTb Kpeii:ra, 
nporpaMMa pa6oraeT "Monqa". E cnH Me 
06HapyMHBaeTCSI KaKaSJ-nH60 OlliH6Ka, Ha 
TeneTaHil IlOCTynaeT llH8£'HOCTH'leCK8H Ile'laTb, 
.llH:arHOCTHKa Ile'laTaeTCSI IlpH IlOMOillH IlOil
nporpaMM ceKUHH TTIO 11(BaHay cnoMHOCTH 
KpeilTa H orpaHH'leHHoro paaMepa nonnporpaM~ 
Mbi CRT3 llHaraocTH:Ka He aceraa MoMeT 
TO'IHO YK838Tb IlpH'IHHy OWH6KH. ,Ung BbiHCHeHHSI 
IlpH'IHHhl HeH:CilpaBHOCTH MOMeT IlOH8D06HTbCH 
aononHHTenbHOe HeCTaHaapTHOe HCCneaOB8HHe. 

KoMaHilbJ rpynnbi 2 - H:MeeTCH nH:rnb onaa KOMaHaa: 

CDC. flo Heil Ha'lHHaeT pa6oTy nonnporpaMMa MODESTr 
flpH 3TOM paapewaeTCH npepbiBBHHe TP A 
oT CDC, H TPA craHOBHTCSI cnoco6aoil He~ 
nonHHTb KOMaHabi CDC. flonpo6ao noanporpaMMa 
MODEST onH:caHa HHMe. KoMaana CDC oTnH
'laeTCH OT KOMaRa rpynnhl 1 TeM, 'ITO Henb3SI 
B npOH:3BOnbHblH MOMeHT BpeMeHH npepbiB8Tb 
ee c reneTailna; o6 3TQM cneayer noroaapH
BaTbCSJ c onepaTopoM CDC. 

KoMaHabi rpynnbi 3 - no HH:M TELECQ)N o6pamaeTCSI 
K noanporpaMMaM LOADER/UNLOADER. 

LOAD. l1 cnonHeHHe 3THX KOMaHn cneayeT cornacoBbi-
UNLOAD. BaTb c oneparopoM CDC, KOTOpbiH nonMeH 

aanyCTHTb nporpaMMy LIBRARY. EcnH no-. 
naeTCH KOMaHna LOAD, TO ynpasneaHe Ha 
TPA nepenaeTcSJ nonnporpaMMe LOADER.Ha 
CDC cneayeT npH 3TOM nonaTb c TeneTaiirra 
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aHanora~Hyro KOMaHay 
com • load. 

To~Ho TaK )Ke, ecna Ha TPA noaaeTCH KoMaHaa 
UNLOAD, TO Ha CDC cneayeT noaaTb KOMaHay 

com. unload. 
KoMaHUbi rpynnhi 4 - acnonHHIDTCH 38 cpaBHaTenbHO 

aonroe, HO KOHe~Hoe BpeMH. flo ax OKOH~aHaa TELECQ)N 
ne~aTaeT Ha TeneTaii:ne 3HaK •+" a rrepexoaar K O)KaaaHaro 

cneayromeii: KOMaHUbi, 
FRAME= ±n. JleHTonpoTH)KHOe ycTpoii:cTBO nepeMaThiBaeT 

nneHKY Ha n KaapoB; HanpaBneHae nepeMOTKa 
yKa3hlBaeTCH 3HaKOM ("+" ana 6e3 3HaKa -

-Bnepen). 

X= X. 

W=w. 

ZSTAGE. 

H3MepHTenbHbiH cTon ycTaHaBnaBaeTCH B rro
no)KeHHe x no X-KoopnaHaTe (ana w - no 

W -KoopnaHaTe). 

Y!cnonHHeTCH npouenypa, cornacyiOmaSI nono
)KeHrre H3MepHTenbHOrO CTOna C COCTOHHHeM 

ero x- H w-peracTpoe. 
AnropaTMbi 9THX neii:CTBHH noapo6Ho paccMaTpHBaiDTCSI 

HH)Ke, npH onHcaHHH nonnporpaMMbi MODEST (eM. §4). 

KoMaHJlbi rpynnhi 5- HcrronHHIDTCH "MrHoBeHHo". 

ENTER= e. 

PRICE=p. 

BBOJlHTCSI napaMeTp e, onpeaenHIOWRii: paccToH
HHe (B MM) or MeTKH EpeHHepa Ha nneHKe 
UO nonO)KeHHH <jlaKC8UHH nneHKH B «}JanbMOBOM 

KaHane no KOMaHne FRAME 11 no KOMaHae 

CDC 03. 

8BOJlHTC5I ( B MKM) UeHa p OTC~eTa n03HUHOHHQ
ro naT~HKa. HcxonHoe 3Ha~eHHe 200 MKM. 

4. TIOnTIPOfPAMMA MODEST 

MODEST - nonnporpaMMa, oTBeTCTBeHHaH 3a CBH3b 
TELEC0N'a c CDC,Ha KoTopoii: np11 9TOM <jlyHKUHOHapyroT 
"cTapbie" nporpaMMbi CBH3H c HPD. TO ecTb Te, KOTOpbie 
6hinl1 co3Jl8Hbi no MoaepHH38URH HPD. EnHHCTBeHHoe, ~To 
He06XOJlHMO H3MeHHTb B "cTapb!X" nporpaMM8X, - 9TO 
nepena~y KOM8HJl CDC Ha TPA. Konrr~ecTBO cnoe CDC;rcnonb-
3yeMbiX B KOMaHae, JlOn)KHO 6biTb Tenepb BUBOe 6onbrue (pH C • 1). 
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'11 21t 23 5 
I s I s 

PCIHbwe 

I 
"'7 21t 23 0 
lo .. . ol A I 

2} lo ... o! B I 
menep6 

p a C, 1. C OOTBeTCTBae Me )Kay Kona~eCTBOM a <jJOpMaTOM 
cnoB CDC npa rrepeaa~e KOMaHa CKaHapyromeMy aBTOMaTy. 

MODEST BocrrpHHaMaeT Ty 'IaCTb KOM8HJl CDC, orrrrcaH-
HhlX B ~1, KOTopwe Hawna npHMeHeHHe B peanbHO pa6oTaro
meii: B JlBT A H3MepaTenbHOi% cacTeMe HPD. flepe~acnHM 
KOM8HUbl CDC: 

Koa 

00 
01 

02 
03 

04 

05 

06 

07 
10 

HaHMeHOBaHHe 
cornacHo /2/ 

XH 

WH 

TITI 

00 

90° 

KK 

en 

CMbicn KOMaHUbi 

0TcyTCTByeT. 

YcTaHOBRTb 113MepHTenbHhlA 
cron B onpeaeneHHOe rronome
HRe no X-Kooparruare. 
To me - no W-KoopaaHare. 

flepeMOT8Tb nneHKY Ha 38-
Jl8HHOe ~Hcno Kaapoe n yKa-
3aHHOM HarrpaBneHHa. 
CKaHHpoeaTb npoaonbHO no 
KOHe~HOH KOOpJli1H8Thl C 38-
Jl8HHblMH napaMeTp8MH ( HnR 
CMeHaTb napaMeTpbi, ecnH 
HUeT CK8HHpOB8HHe). 
To )Ke, HO cKaHHpoearb rro
nepe~Ho. 

3anOMHI1Tb KOHe~HYID KOOpUH
HaTy, 
0TcyrcTByeT. 
TiepenaTb Ha CDC conep)KHMOe 
6y«}JepHol naMSITH Kpeii:Ta. 
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11 z 

12 -
13 Y"0"3n. 

14 -
15 Y"O"En 

16 Y"O"CT. 

17 

3anucaTh a 6y¢epHyro naM5ITh 
Kpell:ra 24-pa3p5InHoe 'mcno. 
OrcyrcTayer. 
YcTaHOBHTh a ucxonHoe co-
CT05IHH8 nporpaMMY H Kpell:T. 

OrcyTcTayer. 
0'IHCTHTh 6y¢epHyiO naM5ITb. 
CornacoaaTh nono*eHHe H3-
MepurenhHoro crona c co-

CT05IHH8M ero X- If 

rHCTpOB, 
OrcyrcrayeT. 

w-pe-

0cHOBHa5I Hll85I nonnporpaMMbi MODEST: ucnonHeHHe 
H8KOTOpOll: DpHOpHT8THOll 381l8'IH, npepwaaeMOll KOM8Hil8MH 
CDC, npo:'IeM a03MO*Ho npepbiBaHHe H oT renerall:na. 3Ty 
3ana'ly a nanbHell:IIIeM H83biBaeM Mnaniiiell: npuopurerHoll: 
3ana'lell:. B nporpaMMe opraHH3oaaHa oqepenh, a KOTopyro 
(no npepbmaHHIO oT CDC ) noMeiiiaiOTC5I KOM8Hilbi CDC. 
B Mnaniiiell: npHopo:TeTHOll: 3ana'le, npH pa3peiiieHHOM npe
pbiB8HHH, npoaep5I8TC5I, He ll05IBHnHCh nH B O'lepenH KOM8Hilbl, 

KOTOpbre Hano ucnonHHTh. 
Ka*na5I KOMaHna conep*HTC5I B nayx 48-pa3p5IIlHbiX 

cnosax • .K2ll_ KOM8Hilbl - B Mn81liiiHX 24 pa3p5IIl8X (¢aKTH
'l8CKH - na*e s MnaniiiHX 4} nepaoro cnoaa, conep*aHHe 
KOM8Hilbl - B MnaniiiHX 24 pa3p5IIl8X BTOporo. Conep*8HH8 
HM88T CMbiCn TOnbKO nn5I KOM8Hil 01, 02, 03, 04, 05, 06 
H 11. no xapaKTepy HX ucnonHeHH5I KoMaHnhl nen5ITC5I Ha 

TPH rpynnbr: 
- HrHOpHpyeMbl8 00, 07, 12, 14, 17; 

- "KopOTKHe" 06, 10, 11' 13, 15, 04, 05; 

- "nnHHHbie" 01, 02, '()3, 04, 05, 16. 

KoMaHilbi 04 H 05 paccMarpo:aaroTC5I nao5IKO - KaK nnHHHbre 
If K8K KOpOTKHe. KopOTKHMH OHH C'IHT8IOTC5I B TOM cny'lae, 
Korna HX HCDOnHeHH8 DpHXOilHTC5I H8 Bp8M5I CK8HHpOB8HH5I, 
TO eCTh H8 BpeM5I HCDOnHeHH5I llnliHHblX KOM8Hil 04 If 05. 

PaccMOTpHM nonnporpaMMY INTCDC, o6pa6aTbraaroiiiyro 
3anpoc Ha npepbraaHo:e oT CDC (pH c. 2). B KB*IlOM TaKOM 

3anpoce Ha TP:A nepenaeTC5I KoMaHna. 
l1rHOpHpyeMbl8 KOM8Hilbl, K8K cnenyeT H3 p If C. 2, OC

T8IOTC5I 6e3 BHHM8HH5I (nonnporpaMMa SECOND npHHHMaeT 
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c C1JC 
K~ 

npUHUMOfMCI 
KOMaHiJbl 

DSPTCH WRIT 
PH c. 2. YnpoiiieHH85I 6noK-cxeMa nonnporpaMMbi INTCDC, 
o6pa6aTbiB8IOIIIell: 3anpochr CDC. 
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BTOpOe H3 CROB KOMaHJlbl). KopOTKHe KOMaHJlbl HeMe!lneHHO, 

npa 3anpemeHHOM npephlBaHHH, HCnORHHIDTCH B nonnporpaM
MaX P ARAM, ENDCRA , RDMEM , ZMODE a BMZ. B a ax *e 
npHHHMaeTCH BTOpOe KOMaHJlHOe CROBO. 

ilnHHHbie KOMaHJlbl TaKOBbi, 'ITO "HX BbiiTOnHeHae ••• CBH3a
HO C pa60TOH MeXaHH'IeCKHX ycrpOHCTB CKaHHpymmero aBTO

MaTa, JlnHTenbHOCTb BhlnORHeHHH HX 3aBHCHT OT COCTOHHHH 

aBTOMaTa B MOMeHT ITORy'IeHHH KOMaHJlhl H OT BHJla nony'IeH
HOH KOMaHJlb!" 121. H Meaao JlnHHHbie KOMaHJlbl H CTaBHTCH 

nonnporpaMMOH INTCDC a o'Iepeah. Depea reM KaK rrpa

HHTh c CDC coaep)j(aaae KOMaaahr, a rpHrrepHoM peracrpe 
S(7) Kpelira (CM. /1/ ) ycraaaanHaaercsr cooraercraymmali 

pa3psra, npoaepHeMhiH nporpaMMOH CDC. tJlHHH'IHoe cocrosr

aae pa3psraa yKa3hlBaBT Ha TO, 'ITO KOMaana HCnORHHBTC5I. 

DepeMeaaasr LENGTH conep)KHT reKymym anHay o'Iepeaa; 

npa HHHUHapoaaaaa nporpaMMhr LENGTH O'IHmaercsr. 

KaK aaaao, H3 noanporpaMMbi INTCDC HMeercH aaa 

Bhrxoaa. llocne Bbrxoaa no aapecy DSPTCH ( oaHH H3 aape

coa DISPATCHER 'a) raM 3anycKaeTcsr H8 C'IeT CT8plll8H H3 

cymeCTBYIDWHX npHOpHTBTHblX 38):{a'I. flo KOMaHae 13 O'Il11U8BT

C5I o'Iepeah KOM8HJl, no9roMy nocne aee npoacxoaar Bhrxoa 

no 8t:lpecy WAIT noanporp8MMhi MODEST. 3aech H8'IHH8eTcsr 

Mnaam8sr npaopareraasr 38):{8'18 noanporp8MMhi. Ee noHCHHeT 
pH C • 3. 

B MODEST B03MO)!(fl0 oaaoapeMeHHoe acnonaeaae KOM8H

Jlhl no nepeMOTKe nneHKH (03) c KOM8HJl8MH no rrepeMemeaam 

H3Meparenbaoro cron8 l 01 ana 02). LJ 8CTb Mn8arueli npao-

pareraoli 38Jla'IH (c axoa8MH SHENTRY H FTENTRY), npea-

Ha3Ha'IeHH8H ansr COBMeWSHHH KOM8Ht:l, H3o6p8lliBH8 H8 

pH c. 4. DepeMeHHaH LONG yK83bJB8er, CKOnbKO a t:l8HHhiH 

MOMear HcnonaHeTcsr KOM8HJl; REST YK83biB8er, K8K8H H3 

JlBYX OJlHOBpeMeHHO HCnOnHHBlllHXCH KOM8HJl 6bJn8 3aBepme

H8. Dpa 38nycKe noanporp8MMbi MODEST nepeMeHH8sr LONG 
O'IHlll8eTCH. 

PaccMorpaM aae, ornH'IHhre or INTCDC, noanporp8MMbi 
npepb!B8HHH: rronnporp8MMhi, o6p868Tb!B8mmae CHra8nhr HTD 

a CTD. ¥Ix Hcnonaeaae p83perueao acera8, a oaH opr8HH3y

mr p86ory aceli nonrrporp8MMbi MODEST B rpex p83RH'IHhiX 

cocrosraasrx. Cocrosraasr 9TH pa3na'Iamrcsr no oraorueaam 

K nepeaa'Ie H8 CDC conep)!(HMoro 6y<flepaoli n8MSITH KpeliTa 
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UHEHTIIy) @EHT~Y) 

P a c. 3. Mn8Jllll85I npHopareTH85I 38):{8'18 nonrrporp8MMbi 
MODEST. 
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5HENTRY 

cne~. 
/COM 
~OJ 

Cfl •. 
/CONi 

FTENTRY 

C/1«}. 
ICON 

~011\t; 

PH c. 4. ITpHopurerHaSI saaaqa anSI oaHoBpeMeHHoro H:cnon
HeHH:SI KOMaHa 01, 02 H 03. 
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H no OTHOllieHHIO K npoBeaeHiiiO BO BpeMSI CK8HHpOB8HH5l 
aBTOHOMHOH nepeaaq!i.ADTl, eaH:HCTBeHHOH liCnonb3yeMOH 

B nporpaMMe TELECQ.IN. 
P accMoTpeHHYIO ao CliX nop pa6oTy noanporpaMMbi MODEST 

Mbl H83biB8eM ee a -COCTOSIHiieM: MnaarnaSI npH:OpHTeTH85l 
saaaqa, npepbrBaeMaH sanpocaMH CDC u sanpocaMH no 
HTIT u CTIT. ITpu aToM aer HH cKaHH:poBaHHH, Hli nepeaaqu 
aaHHbiX Ha CDC. B a -cocTOHHHH BbmOnHHIOTCH, BnpoqeM, 
nepeMerueHue H:3MepurenbHoro crona HPD Ha saaaHHYIO Koop

aH:HaTy, nepeMOTK8 nneHKH H T.n. 
B {3 -cocroHHHH, KoTopoe <tJopMH:pyercH no KOMaHae 10, 

OCHOBHblM coaepJK8HiieM nporpaMMbl CT8HOBHTCSI apyraH, 
6onee craprnaH npuopHrerHaH saaaqa - nepeaaBaTb Ha CDC 
aaHHhre, nocTynaiOmue B 6y4JepHyiO naMHTb. 3Ta saaaqa Bbi
nonHHeTCH B "cBeTnbiH" nepuoa p83BepTKH CKaHnliHHii. 
B "'reMHhrfi" JKe nepuoa H:cnonHHeTcH no-npeJKHeMy MnaarnaH 

npuopH:TeTHaH saaaqa. 
y-COCTOSIHHe xapaKTepHO anH CKBHHpOB8HHH; B HeM 3Ha-

'llf,TenbHO yBenuquBaeTCH sarpysKa noanporpaMM npepbrBa-
HHH no HTIT u CTIT, TaK KaK npu aroM aBHJKeTCH 1i3Mepu
renbHbifi CTOn H Heo6xoaH:MO H8 KBJKaofi CK8HnHHHH Opi'8Hii-
30B8Tb aBTOHOMHYIO nepeaaqy ADTl. B y -cocTOHHHe npo
rpaMMa nepeeoaHTCSI anHHHOH KOMaHaofi 04 (HnH 05); BO 
BpeMH CK8HiipOB8HHSI B03HiiK8eT, K8K npaeuno, CaBOeHHOe 

({3 + y) -COCTOSIHHe. 
OnuweM nocneaoBaTenbHO coaepJKaHue noanporpaMM 

npepbmaHHH no HTIT (END~"'L) u CTIT (BEGSCL). 

~N~l!Q!:-_ - B onepaTHBHOfi naMHTH TPA sanoMH:HaeTCH 
TpOHK8 qHcen (Yr, X, W) H CHBM8IOTCSI BCe npuopuTeTHbie 
saaaqu, KpoMe Mnaarnefi. Ecnu HeT y -cocTOHHHH, Ha aToM 
pa6oTa noanporpaMMbi saKaH'IHBaeTCH. B y-cocTOHHHH npo
BepHeTcH, He npeBbiCHna nu TeKylll8SI KOOpaHH8T8 (X unH W ) 
3HaqeHue KOHeqHofi KoopaH:HaThl. B cnyqae npe,hlweHBH 
CK8HHpOB8HHe 38K8HqHB8eTCSI. nanee, ecnH BO BpeMSI npea
rueCTByiOIUei'O "cBernoro" nepaoaa pasBepTKH B 6y4JepHyiO 
ll8MSITb KpefiTa nocrynanH (B COOTBeTCTBHH C HHHUHHPOB8H
HOH :ADTl 1i ycTaHOBneHHOH no KOMaHae 04 unu 05 nnoT
HOCTbiO CK8HiipOB8HHH) TpeKOBhle KOOpaHH8Thl, TO B 9TOM 
cnyqae rpofiKa (Yr, x. w) sanHCbiBaeTCH B 6y4Jepay10 na
MHTb Bcnea sa HHMH. ITocne aToro npu sanperueHHOM npe-
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pbrBaHH:R O)KRJlaeTCH nocrynneuae cm'uana CTn, a ynpaB

neuae nepeXOJlH:T K rroJlrrporpaMMe BEGSCL. 

!3_~9§9~ - B a -cocTOHH11R B nporpaMMe HH'lero He 

nenaercH. B y -cocro.HHRH: RHH:URRpyeTCH ADTl, 11 rpeKOBbiM 

KOOpll11HBTBM paapewaeTCH ITOCTyrraTb B 6ycpepHyiO ITBt\!HTb 

(aro, ilpBBilB, 3BBI1CRT OT 3BllBHHOA ITJIOTHOCTI1 CKBHI1p0BB

HR.H 11 JleJiaeTC.H, CJie[lOBBTeJibHO, He Ha KamnoA CKBHJ111H11H:). 

3a BpeM.H paaBepTKH: CKBHJIH:H1111 c rroMOlllbiO ADTl B 6ycpep-

HYIO ITBM.HTb ilpi1HRMBIOTC.H TpeKOBbie KOOpll11HBTbl C HeKOTO

poft 'IBCTH: CKBHJIH:HH:H:. 3ra 'IBCTb HB3hlBaeTCH MBCKoA; OHa 

OXBBThlBaeT cpaKTR'leCKR BCIO CK8HJIRH11IO, CyweCTBeHHO, 'ITO 

B CJiy'lae TBKOI MBCKH: MO)KHO o6oATRCb 11 6e3 BBTOHOMHOA 

rrepe[la'IR, OllHBKO OHB 11CITOJib3yeTC.H IlJI.H TOf'O, 'IT06bi 

MO)KHO 6hiJI0 1 llpR )!(eJIBHH:H:, pa3Mep MBCKR COKpBT('!Tb, na

nee, eCJIR YCTBHOBJieHO f3 -COCTO.HH11e ( 11JIH: y + {3 ) 
1 

HB'li1HB

eTC.H 11: IlJIRTC.H BeCb "cBeTJihlft" rrepi10Il CBMB.H CTapwaH Dpl10-

paTeTHB.H 3BllB'IB, B KOTOpoA COJlep)!(RMOe 6ycpepHOii fiBM.HTH: 

nporpaMMHbiM cnoco6oM rrepeJlaeTc.H ua CDC. 

J1 MeeTC.H TaKme 'leTBeproe, Kpi1T11'leCKOe, 0 -COCTOHHRe 

rrporpaMMbi, B aro cocroruae rrporpaMMa MO)!(eT norracrb 

rrpa cKaHapoBaHR11, ecna B Te'leHH:e HeKoroporo "csernoro" 

nepaoJla paaBeprKR H:Meno Mecro rreperronueu11e 6y¢epHoA 

rraM.HTH: KpeATa. OcHOBHa.H rrpH:'IH:Ha 3Toro - rroBwweuua.H 

nnoruocTb rroToKa 11HcpopMaUH:H:, rrepenaBaeMoro Ha CDC.np11 

rreperronueuaa 6ycpepuoA rraM.HTR Morna rrorep.HTbC.H 'IBCTb 

RHcpOpMaURH: 11: 1 CJie[lOBaTeJibHO, 06 3TOM He06XOilH:MO coo6-

IU11Tb ua CDC. TaKI1M Cl1f'HaJioM IlJI.H CDC .HBJI.HeTC.H oco6brA 

ITpi13HaK rreperrOJIHeHH:.H y KOHTpOJibHOA KOOpll!IHBTbl Yr. 
B nonrrporpaMMe MODEST rrpenycMoTpeuo raK)Ke IlBa 

BBBpH:fiHhlX rrpephlBBHH.H: TipH: HB83Ile 113MepRTeJibHOf'O CTOJIB 

Ha KOilUeBOA BhlKJIIO'laTeJib 11 llpR B03H11KHOB8HH:11 H811CDpaB

HOCTH JJnM. Ha o6a rrpepb!BBHH:.H MBWI1Ha pearH:pyeT 0Jli1Ha

KOBO: Ha reneraAne rre'laTaeTC.H DH:aruocTH:'leCKoe coo6meu11e, 

u yrrpaBneuH:e nepenaeTC.H nporpaMMe TELEC£)N, B KoropoA 

HB'li1HBIOT 11CITOJIH.HTbC.H "rrpH:3b!BHbie" MY3biKBJ1bHhie cppa3hl
1 

rpe6yiOIUife BMewa reJibCTBa orreparopa. 

0TMeTifM IlBJiee HeKOTOphle OC06eHHOCTI1 IfCTIOJIHeHI1.H 

IlJ111HHbiX KOMBHJl, 

KoMaHpbr 01, 02. BhmonueHae arax IlBYX KOMBHil He 

IfMeeT ITplfHU11illfBJibHbiX pa3JIIf'llfH, CMbiCJI KB)!(Jl0l! COCTOlfT 
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a TOM, 'ITO ueo6xonuMo nepeMeCTHTb cron HPD a TO'IKY 

C HeKOTOpOA KOOpJlHHBTOH tX H:JIH W} H C HeKOTOpOA 

norpewuocTbiO d. Tpe6yerc.H TaK)Ke BhrnonHH:Tb aTo aeA

CTBife JlOCTBTO'IHO 6biCTpO. 0aHBKO, ITOCKOJibKY If3MepaTeJ1b

HhiH CTOJI HMeeT f'HJlpBBJIH:'leCKHH TipHBOJl, JlOBOJibHO 3aTpyJl

HHT9JibHO 6biCTpO nepeMeiUBTb CTOJI Ha JII060e B03MO)KHOe 

paCCTO.HHHe C OJllfHBKOBOH TO'IHOCTbiO. 3TO o6ycnOBJieHO TeM, 

'ITO nepeXOJlHbie npoueCCbi, B03HHK8IOIUHe B rrpHBO]le llpH pa3-

f'OHe H TopMO)KeHHH cTona, Tpyauo nonaaiOTCSI yqery. Tpya

uocTb ycTpausteTcst 6naronapst ToMy, 'ITO cTon nepeMemaeTC.H 

BCeraa TOJibKO Ha paCCTOSIHHe 11, 38BeJlOMO rrpeBhllll8IOIUee 

cyMMY paccTostuHA paaroua H TOpMO)KeHHSI. EcnH )1(9 Tpe6yeT

CSI nepeMeCTHTb cTon ua paccTOSIHHe D, MeHbmee, qeM 11, 
TO T8KOe rrepeMeiUeHHe BblllOJIHSieTCSI B JlB8 9T8TI8 1 B K8)!(Jl0M 

H3 KOTOpbiX OH nepeMeiUaeTCSI H8 paCCTOSIHHe, He MeHbiUee 11. 
Paarou H JlBH)KeHHe cTona npoaoastTCSI cpaay ua aayx cKo

pocTstX, M8KCHM8JibHOA H MHHHM8J1bHOH, nnst TOf'01 'IT06bi 

OCT8HOBHTb CTOJI C 38Jl8HHOH TO'IHOCTbiO d, OH TOpM03HTCSI 

c nooqepeaHhiM BhiKJIIO'leuueM cKopocTeH:. Cuaqana BhiKJIIO'la

eTCSI MaKCHManbHast, aaTeM - MRHHManbuast cKopocTH. Koop

JlH:HaTbi TO'l9K 1 B KOTOpblX BbiKJIIO'l8IOTCSI CKOpOCTH, TIOCTOSIHHO 

KOppeKTHpyiOTCSio J1aest KOppeKUHH COCTOHT B TOM, 'IT06bi 

BbiKJIIO'l8Tb MHHHM8J1bHyiO CKOpOCTb TO'IHO B TOT MOMeHT, 

K0f'Jl8 OH8 (nocne BbiKJIIO'leHHSI M8KCHM8JibHOH CKOpOCTH) 

CT86HJIH3H:pyeTCSI. 

0rrHC8HHhiH anropHTM HCITOJIHSieTCSI T8K)K9 H ITO TeneTaAn-

HhlM KOMauaaM onepaTopa X= x H W= w. 

KoMaUJla 03. B MoaepHH3H:poaauuoA R3MepHTenbuoA CHC

TeMe HPD neHTOTipOTSI)KHOe ycTpOACTBO ( nnM) CK8HH:pyiOIUe

ro 8BTOMaTa CHa6)KeHO IT03HUHOHHbiM Jl8T'IH:KOM ]lJISI TO'IHOH 

<J!HKCaUHH nneHKH. 3TO H8KJI8JlhiB89T CBOIO OC06eHHOCTb Ha 

ucnonueuHe· KoMaHJlhi 03. nepeMeweuHe nneHKH ua aanauuoe 

KOJIH'leCTBO KaJlpOB rrpOBOJlHTCSI Ha MaKCHM8JibHOH CKOpOCTH 

JI9HTOTipOTSI)KH0f'O M9X8HH3M8 0 npoXO)KJl9HHe Hy)KHOf'O 'IHCJ18 

KaJlpoa y'IHTbiBaeTCSI cqeTOM npephiBaHHH oT MeToK Epeu

uepa. npH npH6JIH)K9HHH K Hy)KHOMY Kaapy CKOpOCTb nneHKH 

nnaBHO CHH)KaeTcst. PaccMOTpHM aanee uecKonbKO 6onee 

npocToe JlBH)KeHHe nneHKH Bnepea. nocne npoXO)KJleHHSI no

cneaueA MeTKH EpeHHepa BKJIJOqaeTCSI MHHHMaJibHBSI CKD

pOCTb, B cqeT'IHKOBhiA perHCTp, nonyqaJOIUHH cqeTHbre HM-
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nynbChl OT ll03HUHOHHOPO AaTqHKa, 3aHOCHTCH qucno, paBHOe, 
CO 3HaKOM MUHyC, KOn!f'IeCTBY OTCqeTOB ll03UUifOHHOro 
aarquKa, Ha Koropoe ewe Heo6xoauMo npoaenHyTh ~aaaHHhlA 
Kaap B ¢unbMOBOM KaHane. Koraa nocrynaer npepweauue 
or nepenonueHHH aroro cqerquKa, nneuKa ocrauaenneaercs, 
U paMKa C: UnbMOBOPO KaHana DpHIKHMaeTCH, 

OnucaHHhlA anropuTM ucnonHsercs raKIKe u no rene
rai1mwi1 KOMaHne oneparopa FRA'VIE = ±n. 

KoMBHAbl 04 H 05, nepeMeUleHUG crona no SHIM KOM8H
naM BbJIIOnHHeTCH npome, qeM no KOMaHAaM 01 H 02, TaK KaK 
3AeCb He Tpe6yeTCH BhlCOKOA TOq!fOCTU OCTaHOBKU CTOna, 

KOMCU!£!a 16. CMbiCn ee COCTOHT B TOM, qro6bl COCTOH
lUie peeepcuBHbJX x- II w-cqerquKoe naMepu renbHoro crona 

npueecrn B cooreercreue c ero rronoiKeHHeM raK, qro6hl 
pa6oqaH o6nacrb U3MepurenbHoro crona Haxoaunacb e 1-M 
KBaapaHTe CHCTeMbl KOOpAHHaT (X,\V), npu STOM rpe6yeTCH, 
qro6hl Haqano KoopauHar BCHKnA paa ycraHaenueanocb B oa
HOA u roA IKe roqKe. OnHa ua B03MOIKHhlX rpaeKropuA asu
JKeHHH crona npu BhlnOnHeHHH KOMBH!lhl 16 noKa3aHa Ha 
p a c. 5. Bumw, 'ITO s aroA npouenype rrpuMeHHCTCH oaHo
BpeMel!Jioe ABHIKeHHe CTOJia cpa3y UO ABYM KOOpAUHBTaM. 

w 

w 
END 

Puc. 5, Onua ua rpaeKropHA ABUIKeHHH uaMeparenbuoro 
crona rrpa ucrronueHHR KOMaHAhl 16. 

16 

X 
END 

X 

Dpa ABHIKeHHH crona or roqKH A no roqKu 0 cucreMa 
KoopnuHar crona He oiTpeaeneHa. Ero rronoiKeHue B aro 
epeMH oueHaeaercg no aaiTpocaM or curHanbHhlX KoHueehlx 

BbiKmoqareneil (WEND , XEND 1 WBEG H X BEG ) • 3arrpOCbi ITD
cryrraiOT e roqKaX B, C, D a E. B roqKe 0 cjmKcupyercH 
cucreMa ( X, W ) ; cron ocraHaenaeaercs. nanee cron 
ITepeaeuraercH e roqKy Z,HaxoaswyiOcH e pa6oqeft~6nacru. 

OITucaHHbiH anropaTM BbiiTOnHsercs u ITO reneraliiTHOH 

KOMaHne oiTepa ropa ZSTAGE. 
OrMeruM, HaKOHeu, qro ITO.UITporpaMMa MODEST uciTonh-

ayer eoaMOJKHocru, Koropbie aaer cucreMa ITporpaMM 
LOADER/UNLOADER u LIBRARY11.'1' aK, ecnu MODEST 'y 
6yaer ITocnaHa KOMaH.ua 07, MODEST ITepeaacr yiTpaeneHHe 

aarpyaquKy LOADER, a ITO KoMaH.ue 12 - "paarpyaqHKY"' 
UNLOADER.BbiWe aru KOMBHAbJ 6binH o6oaHaqeHhi KaK HrHo

pHpyeMhie, raK KaK "crapbre" ITporpaMMbi CDC He uMeiOT 
ITpaea HX or.uaeaTh, 3roi1 eoaMOJKHOCThiO o6na.uaer, oaHaKo, 

LIBRARY. 
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