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CMNEKTPYM B WWKOJIE

Ona Tex, KTo ucnonb3yeT KOMMboTEpPbl cemenctBa "ZX-Spectrum”™ B  LUIKOJIbHbIX
ydypexaeHusx, Mol nogrotosmnu cerogHa nporpammy "MO3ANKA". MHTepeCHbIM, Ha Hall B3rnsa,
B HEN ABJISIETCH TO, YTO 3TO NporpamMmmMa OBOMHOIo Ha3Ha4dyeHus. Ee MOXHO NPUMEHSTb Ha ypokax
MHPOPMATUKM KakK B CTapLUMX Knaccax, Tak 1 B MAaaLnx.

Bonee OnNbITHbIE YY4EHUKM CMOryT HabpaTb TEKCT 3TOW NpOorpamMmmbl U OTNaauTb €e, a Ang
MNaAWmnX WKOSIbHUKOB OHA SBUTCS 3amMedaTteflbHbiM MEPBbIM LIAroM B KOMMbIOTEPU3ALMIO,
NOCKOJIbKY MOMOXET Jerk0 HanaguTb Mpouecc obWeHMs C KOMMbIOTEPOM W CAenatb ero
PafoOCTHbIM.

Y Hac eCcTb MNONIOXUTENbHbIM ONbIT PaboTbl C 3TOW MPOrpPamMMoON LWECTUNETHUX OETEWN,
KOTOpble 6e3 Tpyaa 0OCBOMIM BCIO HEOOXOAMMYIO TEXHUKY YNPaBAEHUS.

He nuwHumMm Takke 6yaet OTMETUTb U TOT GakT, 4TO MPUMEHKMMA 3Ta NPOrpamMma He TOJSIbKO
B LUKOJSIE, HO M KOHEYHO AoMa. B 9TOM cniydae oHa AOCTaBUT MHOTMO MPUATHBIX MUHYT U OETAM U UX
poontenaMm. He noxanente HECKOJIbKO YTPEHHMX 4YacoB. Bawl CblH vy Oo4b Ha BCH XU3Hb
3aMNOMHST 3TOT BOCKPECHbIN OEHb.

L ononHUTEeNbHbIN MHTEPEC B 3TOW NporpamMMe npeacTtaBasgeT n To, 4TO Npu ee Habope Bam
NPeacTonT O3HAKOMUTLCA CO MHOMMMM  MPOPECCUOHANbHBIMX  NPpUeMamMun, Hanpumep C
noAarpy3kor CBOEro 3HakoreHepartopa, ¢ opraHun3aumen nepexoga no owmndbkam ON ERROR GO
TO, ¢ paboToOi wWecTHaAUATUPUYHOIO 3arpysyvka, C OpraHm3aumern B nporpaMmme Hyneson
CTPOKMN, C 3an0OSIHEHNEM 3TOM CTPOkM 6rnokom kogos REM FILL, ¢ apganTaumein nporpamMmmbl Nog,
BETA-ONCK-nHTepdenc u 1.4. 1 T.n. Bce aTn BoNpockl 34eCb NOCAe0BaTeNbHO pasobpaHbl, HO
Bam moryT (ecnu Bbl noxenaete) NnpuroamMTtbCs paHee BbiNyweHHble HaMmn COopHMKU "ZX-PEBIO"
3a npoLusble rogbl.

"MIHPOPKOM" npepoctaBnsger Bam BO3MOXHOCTb 3aka3aTb M NOAYy4YUTb NO MOYTE
cobopHukn "ZX-PEBIO-91" n "ZX-PEBIO-92", BbINOAHEHHbIE B BWAE aKKYPATHbIX KHMXEK
cTaHgapTHoro ¢opmara. Haw agpec Bam nssecteH.

Te, KTO He XO04eT CBA3bIBATbCA C MNOYTOMN, CMOryT MNPUOOPECTU UX NIMYHO Ha Halem
KOPMyHKTE Nno agpecy: r. Mockea, yn. Hoebii Apbat (6biBLuMin npocn. KanuHuHa), a.2, o/c MN-19. Ha
nepBoM aTaxe Bbl HangeTe Hac No BbiBecke "ZX-PEBIO".

NMPOIrPAMMA "MO3ANKA"

B marasmHax urpywek npogaetcsa urpa nog HazsaHmem "MOS3AUNKA". KTo B oeTcTBe He
nrpan B Hee? B naHenb ¢ OTBEPCTUSMU BCTABNSAIOTCSH PA3HOLBETHbIE PULLIKM, KOTOPblIE 00pa3yloT
pucyHoK. CerogHs BHUMAHWUIO 4yuTaTenen npennaraetcss KOMMNbIOTEPHbIM BapuMaHT 3TOW UMpbl.
Mporpamma MOXET WCNOJb30BaTbCA HE TOJSIbKO B MaWMX Knaccax LKOMAbl, HO gaxe B
OOLKOJIbHbIX YHPEXOEHUSIX.

Mo cywecTtBy 3TO npocTenwmin B ynpaBneHun rpaduydeckmii pepaktop. OcBouTb
npodgeccnoHanbHbin rpapuyecknin pegakTop, Takow, kak, Hanpumep "ARTIST" nnn "ARTSTUDIO",
pebeHoK He B cocToaHuu, a nporpamma "MO3AUMKA™ nomoxer emy npuodwmTtbca K
"komnbloTepHOM rpaduke”. B TO Xxe Bpems, 9Ta nporpamma npuydnut pebeHka nosib30BaTbCs
GYHKUMOHANIbHBIMUY ~ KNaBuLIaMM  NEPEK/IIOYEHNa UBeTa 4YepHui, Oymaru, pexmma paboTbl
"rpadpuka - TekcTt" u T.M., TO ecTb OyaeT nponaeH "KypCc NoarotoBku” rnepen OCBOEHUEM B
Oyayuwem 6onee CNOoXHbIX MPOrpamMm.



na Toro, 4toObl B AeTansx NOHATb MHOTME MOMEHTbI, UCMOJNIb3YyEMbIE B 3TOMN NpOrpaMmme,
cnenyet 0bpaTuUTbCS K LMKy psaa ctaten, onybmkoBaHHbIX nog, pyobpukon "MpodeccmnoHanbHbin
nogxon” B ZX-PEBIO B 1992 roay (cm. ctp. 113-116, 193-202, 241-248). OgHako, ecnn y Bac HeT
BO3MOXHOCTU O3HakOMWUTbCS C 3TUMW MaTepuanamm, WNM HeT XenaHus BAaBaTbCa B
nogpobHoCTM paboTbl NporpaMmmbl, Bbl MOXETE MNOMy4nTb FOTOBYKD MNporpammy, ecnum byaerte
CTPOro NpuaepXmBaTbCs ykazaHui no Habopy bencurk nporpammel n 6710KOB KOAOB.

Tenepb HECKONILKO C/IOB O TOM, 4YTO X€ MOXET 3Ta nporpamMmma. 1na npocToTbl NONb30BaHUS
B NpOrpamMmMe He NPUMEHSETCS MNOJSIHOCTbIO rPadUYECKUN PEXUM, NPY MOMOLLM KOTOPOro MOXHO
pucoBaTb JIMHUK, OKPYXHOCTM M T.A. [pumMeHseTcs TonbKO ncesgorpaduka, no3BOSOLLAdA
neyataTb Kakom-nmbo CMMBON B TO 3HAKOMECTO 3KpaHa, rae HaxogaTtcs Kypcop. CMMBObHbLIN
Habop Xe caenaH TakoW, 4TO MPU HaxaTuy OYKBEHHbIX K/aBWLL, Me4daTtaiTCcs BCEBO3MOXHbIE
CMMBOJIbI: KPY>XXOUYKM (3TO Npexae BCero, kak B 00bl4HOM nrpe "Mo3anka™), a Takxke kKBagpaTuku,
TPEYroNbHNYKU, KPECTUKM U T.A4., (HACKONbKO xBaTtaeT daHTasmm) No KOIMYeCTBY OYKBEHHbIX
K/1aBuLL.

N306paxeHne CcTpouTcs, HanpuMmep, M3 KPYXXO4YKOB, Kak B urpe "Mo3sauka" u3 Kpyribix
dunek, HO B OTIM4ME OT NMPOTOTMNA, MOXHO MCMNOJb30BaTb " PULLKN" pasHON GOPMbI N K TOMY Xe
He 6eCNOKOUTLCS O TOM, YTO PULLIEK HYXXHOIO LiIBETA HE XBATUT AJ19 XXENAEMOro PUCYHKA.

CuMBOSIbHBIN HABOP ANA UFPbl NOCTPOEH TakMM 00Pa30M, HYTO NEPEKITIOYMBLLUNCH B PEXUM
CAPS LOCK, M0OxHO neyaTtaTb OyKBbl PyCCKOro andaBnta. TOT PEXNM HYXXEH HEe ON19 TOro, 4toobl
NCNoNb30BaTb NPOrpamMmMy B Ka4eCTBE TEKCTOBOrO peaakTopa, a Ajis Toro, 4Todbl MOXHO OblO
noannucatb PUCYHOK.

Ona nepemelweHnss kypcopa Mo 3KpaHy MWCMONb3YIOTCA (OYHKUMOHANbHbIE KJ1aBULLN
nepemMeLLeHns Kypcopa, a npuv noMowm apyrnx @QyHKUMOHANbHLIX KNaBull MNPOWU3BOAUTCSH
nepeksyeHne uBeTa 4epHun, Oymaru, Oopaiopa, BKIKOYEHME W BbIK/IIOYEHME PEXMMOB
NOBbILLEHHON SIPKOCTU N MHBepcun. lNpun pacnpegeneHnn aTnx QYyHKUMM MeXay KnaBuamu,
opueHTup 6bin caenaH Ha yaobcTBO nonb3oBaHusa ansa knasmatypbl "SPECTRUM+" nnm 4to TO Xe
camoe, oTedyecTBeHHOro komnbtoTepa "AEJIbTA-C". (XoTa 310 pacnpepeneHne Bbl moxeTte
M3MEHUTb Ha CBON BKYC.)

Kpatkass WMHCTPYyKUMS MO MNOJIb3OBAHMIO MPOrpamMmor BcCerga HaxoaAuTCa B NaMsaTu
KOMMblOTEPA U B /OO0 MOMEHT MOXET ObITb Bbl3BaHa Ha 9kpaH nNpu HaxaTtun BREAK, npu aTom
n3obpaxeHne ¢ 9kpaHa 3anoOMMHAETCH U NOCAE MPOCMOTPa MHCTPYKLMM BO3BpALLaeTcs obpaTHO
Ha 9KpaH.

B nporpamme npenycMoTpeHa BO3MOXHOCTb COXPaHEHUSI PUCYHKA HA BHELLHEM HOCUTENE
(MarHmnTHas neHTa, gMckeTa) 1 3arpy3ku puUcyHka Cc BHellHero Hocutens. NpenycmMmoTpeHa Takxke
BO3MOXHOCTb OMEPaTMBHOIO COXPAHEHWUSI PUCYHKaA B creumasbHOM Oydepe B namMaTtu
komnbtotepa. C atum O6ydpepoM MOXHO MNPOU3BOAUTL Credyllme MaHunynaumu: nepecnartb
PUCYHOK C 39KpaHa B Oydep, Bbi3BaTb PUCYHOK M3 Oydepa Ha 3KpaH, a Takke O0OOMEeHATb
COOEPXMMOE aKpaHa n bydepa mexay cCobon.

Mocne TOro, kak pabota Hag PUCYHKOM 3akOH4YEHA, MOXHO HacnaguTbCs pes3ynbTaTamu
CBOEro Tpyaa nog MysblkasibHOE CONPOBOXAEHME KOMMboTepa, HaxaB ENTER.

Ona panbHenwen paboTbl, NMPU HEOOXOOMMOCTU, MOXET OblTb MPOM3BEAEHA O4YUCTKA
aKpaHa.

Tenepb, Koraa Mbl KpaTkOo O3HAKOMUAUCH C BO3MOXHOCTAMM nporpammbl "MO3ANKA",
MOXHO MepeBoauTb K NoapodbHOMY onuncaHuto nporpammbl. OHa HabpaHa Ha bericuke, HO B Hel
MCMONb3YITCHA PParMeHTbl B MaLUVHHbBIX KOAaxX, B YaCTHOCTM Te, O KOTOPbIX rOBOPUNOCL B "ZX-
PEBIO", cMm. BbiLLE.

YuntbiBag TOT ¢akT, 4TO y MHOrmx nonbdoatenen mmeetrcs "BETA-AVUCK wnHTepdenc”,
nporpaMmma MoOCTPOEeHa Takum obOpa3om, 4To agantauma ee non "BETA-OUNCK" cBogutcsa K
MUHMMymMy. O6 3TOM OyaeT NoAPOOHbLIN Pa3roBOp B KOHLLE CTaTbM.

Kpome Bewncuk-danna n danna B MawMHHbIX Kogax anas paboTbl NporpaMmmbl HEO6X0OMMO
noaroToBuTb Hanpumep, npu nomowm "ARTSTUDIO", 3acTaBky-KapTUHKY, Ha KOTOpown Oyaer
cooepXxatbCs KpaTkas MHCTPYKUMS MO KnaBuwam ynpaeneHus nporpammon. dopma, uBerT,
pasmep wpudTa, okpyxaroLiee opopmIieHne - NPOU3BOJILHOE, NYCTb ero Bam noackaxeT Bawwa
daHTasuns, HO TaM KPOME Ha3BaHUa NPorpamMmbl 4OKHA ObITb cneayowas nHbopmaums:



KJTABNLUW YTNPABJIEHUA:

[BREAK] -BbI30B MHCTPYKLUUNK
[E.MODE] -CmeHa uBeTa 4epHun

[GRAPH] -'ameHeHune apkocTun
[EDIT] -CmeHa uBeta bymaru
[INV.V.] -HBEpcKs BKI./BbIKII.
[TR.V.] -CmeHa uBeTa bopatopa

[DELETE] -3abown cumsona
[ENTER] -MpocmoTp pucyHka
[C.LOCK] -Pexwum rpacdpuka/TekcT

BykBeHHbIE KNnaBuLLK - rpad.CMMBOJIbI
[CS]+6ykBEHHbIE KNABULLM, A TAKXKE
[SS]+2,0,Y,U,D - pycckue OykBbl

STOP [SS]+A - OuncTka akpaHa

<= [SS]+Q - 3anomMmuHaHue aKpaHa

>=  [SS]+E - OKkpaH n3 bydepa

<> [SS]+W - O6bmeH akpaH/6ydep
[SS]+I - 3arpyska akpaHa
[SS]+S - 3anucb aKpaHa

MopgrotoBuB dann C 3TON KaPTUHKOMN-UHCTPYKUMEN, 3anULINTE ero Ha MarHMTOgOH nog,
nmeHeM "mozaik $" CODE 16384,6912.

Kpome 3Toro Hago noarotoBuTb €le OAMH KOA4OoBbIM ¢dann onsa padboTbl NporpamMmbl. ITO
oyneT "mozaik” CODE 63824,1584. Cioga BXOOAaT crenyouime Koapl:

Bo-nepBbiX, 9TO CUMBOJIbHbIN Habop, coaepXawuin pycckue OykBbl U rpadpuyeckme
06pa3sbl, Nnpuyem kogam ¢ 64 no 95 (3arnaeHble naTUHCKME OyKBbl) COOTBETCTBYIOT pycCckme OyKBbl,
a kopam ¢ 96 no 127 (CTpoyHble natuHckue OyKBbl) COOTBETCTBYIOT rpaduyeckme CUMBOJIbI.
Pycckne OykBbl B CMMBOJSIBHOM Habope cnenyet pacrnoflioxXuTb B COOTBETCTBUM C TEM, Kak
nognnucaHa Bawa «knasuatypa. MoOXHO, Hanpumep, B cooTBeTcTBUM C kogamu KOW-7:
"ABEPTbI...", @ MOXHO B COOTBETCTBMW C KjasBmaTypol nuuwywen mawwuHku: "MUYKEH...".
lMockonbKky AporpaMmma He npeTteHayeT Ha CTbIKOBKY C MPUHTEPOM B JIMTEPHOM pexume, TO
BO3MOXEH ntoboin BapuaHT. M3-3a Toro, 4to Ha "CnekTpyme" MeHblle KnaBulUen, 4eM Ha
nuwyLien MmawmHke, 4acTo NpUMeEHAeTCH BapnaHT CO CMELLEHHbIM BEPXHUM pagom "UYKEHTI...".
B o6wem, kak Bam HpaBuTCs, Tak n genante. ng npmmMmepa HMXe NpMBeaeEH CUMBOJIbHbI HAbop B
kogax KOWN-7 (nmeeTtca B BUAY TObKO COOTBETCTBME 3arfiaBHbIM NAaTUHCKMM OykBaMm, Tak KakK Ha
MecCTe CTpPO4HbIX OyKB Haxooatcsa rpadudeckme cumsonbl "MO3AUNKIN™). MepecTtaBuTb pycckue
OyKBbl B COOTBETCTBUM C TEM, KaK OTMapKMpOBaHbl kKnaBmin Balwiero KomnbioTepa 04eHb NPOCTO
npy nomowm nporpammbl "ARTSTUDIO". B Hen pgna aT10oro npenycMoTpeHa crneuuanbHas
BO3MOXHOCTb. Hago 3arpy3utb npegnaraemMbli CUMBOJIbHBIM Habop B "ARTSTUDIO", 3atem B
TEKCTOBOM pexuMe, HaudmHas W3 NEeBOro BEepxHero yrna, Hanedaratb 32 pycckme OykBbl B
COOTBETCTBUU C TPEOYEMbIM HOBbIM NMOPSAKOM PACMOIOXEHMS, a 3aTEM, 3a4aB OKHO BOKPYr 3TUX
HanevyaTaHHbIX OyKB CKOMMPOBaTb MX C 3KpaHa B CMMBOJIbHbIM HAOOP, HaYMHaa ¢ cmmBona "@",
nonb3ysicb onepaumenn CAPTURE FONT meHio FONT EDITOR.

Cpa3sy xe 3a cumMmBONbHbIM Habopom cneayet 6nok UDG-rpadpuku. MNMpaeaa, NCnonb3yeTca B
nporpaMmme BCero nuub oauH cumeon UDG - "A", ogHakoO HeT rapaHTuu, Y4TO B Aa/ibHENLLEM
nporpamMmma He OyaeT yCOBEPLLUEHCTBOBATbLCS, MO3ITOMY 3ape3epBupPOBaH MofHbin 06bem UDG-
6noka, 168 6anT.

Kpome cnmBonbHoro Habopa n UDG-6n0oka B kogoBoM darine pacnonoxeH 6ok kogos "ON
ERROR GO TO" (cm. "ZX-PEBIKO" N 5-6 3a 1992 r. ctp. 113). 3atem nayTt ABa HebonbLUnX 6510Ka,
OnMHoM no 32 GanTa Kaxaplil, BOCNpOM3BOAsLLME 3ByKOBble addekThl, (cM. "ZX-PEBIO" N 11-12



3a 1992 r. cTp. 241).
Janee pacnosioxeHo HECKONbKO BG10KOB KOAOB, OCYLLECTBASIOWMX Nepedpocky 13 aKkpaHa
B MamMsaTb MM M3 NaMaTU Ha 3kpaH. [ns npocton nepebpockn ncnonbdyetca komaHga LDIR, u

Torga npoieaypa nepedbpockn 6yaeT BbirnaaeTh Crieayiowmm o0pa3oMm:
LD HL, 16384 agpec akpaHa

LD BC, 6912 OMHa KO4OB
LD  DE, 50000 agpec Oydepa
LDIR
RET

Takon 610K KOAoB nMmeeT asinHy 12 6anT n MoxXeT ObiTb 3arpyXeH B N1iod6oe MecTo NamMmaTu.
PasymeeTcs, npun nepedbpocke akpaHa B 6ydep, coaepXxnmoe nocnegHero 6yaeT yHUUTOXEHO, Kak
N coaoepXmMmMoe akpaHa dyaeT yHM4TOXEHO npu nepebpocke bydepa Ha akpaH. [nga Toro, 4Toosbl
OOMEHATb coaepXmmoe akpaHa M Oydpepa 0e3 YHUHTOXEeHUS 000oux, NpPUMEHSeTcsa apyras

npouenypa. OHa B3gata n3 nporpammbl "SUPERCODE" (N 27):
LD  DE, #C350 (1)

LD HL, #4000

LD B, #1B (2)
PUSH BC (5)
LD B, #00 (4)
LD A, (HL) (5)
PUSH AF

LD A, (DE) (6)
LD (HL), A (7)
POP AR (8)
LD (DE), A

INC HL (9)
INC DE

DJUNZ #ABOB (10)
POP  BC (11)
DUNZ #ABO8 (12)
RET

Bnok kogoB nmeeTt oninHy 25 6ant. Ero MOXHO 3arpyxatb B lo6oe MecTo namatu. Agpec
3arpy3kun €IBASeTCs agpecoM crtapTta. Agpec Hayana gucnnemHoro ¢danna akpaHa 3agaH B
pernctpe HL, a Hayano 6ydpepa - B pernctpe DE (1). OcHoBy 650ka cocTtaBnsieT npouenypa
obMeHa coaepXuMoro ogHowm napbl s4yeek akpaHa u bydepa (5)-(9). CHayana B akkymynaTop
3arpyxaeTtca coaepXxumoe a4enkn akpaHa (5) n otnpaBnseTca ansg XpaHeHmsa Ha cTek. 3atem B
aKKyMyfn(TOp 3arpyXxaeTtcsi COAEepXMMOE COOTBETCTBYWOLWEN sa4venkn Oydepa (6) u 13 Hero
rneperpyxaerca B s4enky akpaHa (7). llocne 3TOro B akKyMynsiTOp CO CTeKa CUYMTbIBAETCS
3anOMHEHHOE 3HAYeHMe aKpaHHOW ayeinkun (8) n 3anuceiBaetca B Oydep. Mocne 3aBeplieHns
obmeHa auyeek cogepxmnmoe pernctpos HL n DE yBennumBaioTcsa Ha eanHunuy (9) ons nepexona K
crefyroulen nape sa4yeex.

Ona nonHo nepebpockn gucnnenHoro ¢arna BmecTe C artpubytamm Hago 3Ty
nocnegoBaTesibHOCTb AENCTBMI NOBTOPUTL 6912 pal3. 3TO OCyLWEeCTBASETCA ABYMS UMKIaMu
(oguH BHYTpWM gpyroro). BHyTtpeHHun uukn (4)-(10) opraHm3oBaH C MakCUManbHO BO3MOXHbIM
4YMCAIOM MOBTOPEHUI (B CYETYMK uukna - pernctp B 3anuceiBaetcs 0, 4To cooTBeTCcTBYET 256
NnoBTOPEHUAM). BHeLWwHWn umkn oonxeH cogepxatb, Takmm obpasom 5912/256 -27 (nnn #1B)
NOBTOPEHUN. BHewHun umkn - (2)-(12). Tak Kak M BO BHYTPEHHEM U BO BHELUHEM LUMKNAX
CYETYMKOM HYMcna NOBTOPEHUN ABNSIeTCS perncTtp B, To ansa Toro, 4ytobbl 3Ha4eHmne perncrtpa B He
Tepsa0Chb Npu Nepexoae OT BHELWHEro UMkia KO BHyTPEHHEMY, OHO 3anOMMHAETCs Ha cTeke (3) u
CHMMaEeTCS 4151 KOHTPOJIS Npu nepexoae K BHeLHeMy umkny (11).

[anee - BO3BpaT B BbI3bIBAIOLLYIO MPOrpaMmmy.

Mepen nepBbIM 3anMyCKOM 3TOro 6/10Kka KOgOB HEOOXOAMMO NO3abO0TUTLCA O TOM, YTOObI B
oydepe Haxoannucb atpmbyTbl 6enoro akpaHa. NHadve, ecnmn 6ydep cogepxxan, HanpmMmep, Hyu,
TO nocne nNepedbpoCKn 3KPaH CTAHET YEPHbINA.

Mpy OAHOKPATHOM BbINOJIHEHMN 3TOr0 0I0Ka KOAOB MPOUCXOOUT CMEHa N300paxeHus
aKkpaHa n éydepa. Npun cnenyoLEM BbINMOHEHMN BOCCTAHABIMBAIOTCSA NPEXHME N300paxeHus.
OTO MCNOMb3yeTCcs, HaNpuUMep, OJs Bbi30BA HA 9KPaH, MHCTPYKUMM U COXPAHEHUS MPU 3TOM
PUCYHKA.



Onsa opraHmdaumm pasHoobpasHbiXx OOMEHOB MexAay 3KkpaHoOM u Oydepammn ecTb aga
BapuanTa. lepBbli: MeTb 0anH 60K KOOOB A1 MPOCTON nepedbpocku n oguH 610K KOAOB A1
obmeHa akpaHa un O6ydepa. A nepen BbINMONHEHMEM Tpebyemor nepebpocku NOACTaBAATb B
HYXHbIE A4erkn namaTn (Npy nomMmowmy bencrka) cooTBETCTBYIOWME Ycna, 3a4aBasi napamMeTpbl
HL n DE. Ho yuutbiBas HebGONbLUylO AJIMHY KOOOBbIX ONOKOB, MX MOXHO 3aroTOBUTb Takoe
KOIMYECTBO, Kakoe noTpebyeTca O BCEBO3MOXHbLIX MNEPebpOoCOK (NoAroToBKa WMCXOOHbIX
napameTpoB npu nomowm bencuka cbect O6Gonbwe namatn). [lostomMy B nporpamme
NCMNONb3YTCA HECKONBLKO B/I0KOB AN NepedbpockKu.

Ewe B komoBomM doanne "mozaik” CODE HaxoanTCs MalUMHHOKOOOBbLIA MYy3blKasbHbIN
dparmMeHT, BOCAPOM3BOAAWMIA  3HakoMyilo Menoguto. OH  noaroToBAeH Npuv  MOMOLLM
My3blKasibHOro pegakrtopa "WHAM".

na Toro, 4ytobbl Bbl MOraM nonHOCTbLIO Bocnpomn3BecTn y cebs nporpammy "MO3ANKA™,
HUXE NPUBEAEHBLI BCE MCNOJSIb3yEMbIE B NporpaMmme 6,10ku KOAO0B.

PaccmoTpum pacnpegenerHune namat npm padote nporpammbl "MO3ANKA . RAMTOP npwu
cTapTe NnporpamMmmbl yCTaHaBNMBaeTCs paBHbiM 49999.

Bybep, 3Bape3epBUPOBaHHHM 50000
OJ1s 3alloOMMHAaHUS BKpaHa
6912 OGant
Bydep, 3Rape3epBUPOBAHHHNM 56912
O7Is XPaHeHUus TUTYIJIBHOM 3acTaBKU
(MHCTPYKILIUNA)
6912 bGaut
CUMBOJIBHEN HaboOp 63824
768 Gaut
Brnok UDG-Tpadmrm 64592
168 bant
Bimok ON ERROR GO TO 64760
73 banTa
3BYyK SOUND 1 64833
32 bamnta
3Byk SOUND 2 64865
32 banta

IIpolulenypa Ois IepebpocKu

DKpaHa B Oydep 64897
12 bant

[Ipouienypa sl IIepebpoCcku

bydepa Ha »KpaH 64909
12 bant

lIpouienypa njisi obMeHa

PKpaHa um obydepa 64921
25 bant

[Ipouiemypa sl IIepebpoCcku

VHCTPYKIIMM (3aCcTaBKU) 64946

n3 TIaMATM Ha DKpaH
12 bant

ObMeH 2KpaHa U 3acTaBKU 64958
25 bant

My 3HKaJIbHEM QparMeHT 64983
525 6ant



Tenepb, Korga Mbl pa3obpanncb B OOWMX 4YepTax C Kogamu, MOXHO MPUCTYNUTb K
onucanmnio bercnkoBckoro ¢garnna nporpammsl "MO3ANKA". TekCcToBble COOOLLEHMNS HA PYCCKOM
A3blKe B IMCTUHIEe NPOrpaMmbl HanevyaTaHbl NO-PYCCKM, XOTS Tak HA CaAMOM [Aefe He BbirnaaaT. 9To
COENaHoO TOJIbKO Ans yoobo4mtaemMocTn nporpamMmsbl. Mo-pyccknm OHM OyayT BbIrNSAeTb nocne
NepPEeKIYEHNS CUMBOJIBHOIrO Habopa npu paboTe NporpamMmbi.

1 GO TO 100

2 BORDER 7: PAPER 7: INK 0: CLEAR 49999: POKE 23739,111: LOAD "mozaik $"CODE 16364

3 LOAD "mozaik"CODE 63834

4 RANDOMIZE USR 64946: GO SUB 7: GO SUB 20: CLS : RANDOMIZE USR 64897: RUN

5 SAVE "MOZAIK" LINE 2: SAVE "mozaik $"CODE 56912,6912: SAVE "mozaik"CODE 63824, 1684

6 VERIFY "MOZAIK": VERIFY "mozaik $"CODE : VERIFY "mozaik"CODE : GO TO 9999

7 POKE 23675,80: POKE 23676,252: RETURN : REM udg

8 POKE 23606,80: POKE 23607,248: RETURN : REM rus

9 POKE 23606,0: POKE 23607,50: RETURN : REM lat

10 POKE 64813, PEEK 23670; POKE 64813, PEEK 23671: RANDOMIZE USR 64760: RETURN : REM err
20 GO SUB 8. PRINT AT 1,0; INK 7; PAPER 1; BRIGHT 1; FLASH 1;" HaxMuTe ndyl Knasuuwy

22 BEEP .1,26: BEEP .1,20

24 RANDOMIZE 29: GO SUB 10: PAUSE O

29 RETURN

30 BORDER 7: INPUT ;: PRINT PAPER 7; INVERSE 0; AT 0,0:;"
39 RETURN

40 IF x>31 THEN LET x=0: LET y=y+1

42 TF x<0 THEN LET x=31: LET y=y-1

44 TF y>21 THEN LET y=1

46 IF y<1 THEN LET y=21

49 RETURN

50 GO SUB 30

52 PRINT AT 0,0:" BBeaute uma (makc.10 cwumsonos) "
54 GO SUB 9: INPUT LINE f$: IF f$="" THEN LET f$="$"

56 GO SUB 30

59 RETURN

60 GO SUB 8: PRINT AT 0,0; INK 7; PAPER 2; BRIGHT 1; FLASH 1; * ounobka !
" BEEP 1,0: PAUSE 0

69 RETURN

70 RANDOMIZE 60: GO SUB 10: LOAD f$ CODE 16384

79 RETURN

80 RANDOMIZE 60: GO SUB 10: SAVE f$ CODE 16384,6912

89 RETURN

100 LET y=20: LET x=3: LET bb=3: LET p=7: LET i=2: LET b=1:. LET f=0: LET v=0

17000 RANDOMIZE 1000: GO SUB 10:BORDER bb: INPUT ;: GO SUB 8

1010 PRINT PAPER 7; INK O0; BRIGHT O; INVERSE 0;AT 0,0; " 4yepHwna- €pkocTb- Oymara-

1020 PRINT INK i; PAPER p; BRIGHT b; INVERSE v; AT 0,10; CHR$ 143 ; AT 0,29;" "; INK 7;AT
0,20; INVERSE 1;" 7

1100 GO SUB 40

1110 PRINT OVER 1; PAPER 8; INK 8; BRIGHT 8; FLASH f; INVERSE v;AT y,x;"A";CHR$ 8;: REM A-
GRAPH

1200 RANDOMIZE 2000: GO SUB 10:PAUSE 0: LET i$=INKEY$

1210 PRINT OVER 1; PAPER 8; INK 8; BRIGHT 8; FLASH 0; INVERSE v; "A";CHR$ 8;: REM A-GRAPH

1300 RANDOMIZE 1000: GO SUB 10

1310 IF CODE INKEY$=8 THEN LET x=x-1: GO TO 1100

1320 IF CODE INKEY$=9 THEN LET x=x+1: GO TO 1100

1330 IF CODE INKEY$=10 THEN LET y=y+1: GO TO 1100

1340 IF CODE INKEY$=11 THEN LET y=y-1: GO TO 1100

1350 IF CODE INKEY$=12 THEN LET x=x-f: GO SUB 40: PRINT AT y,x;" ": RANDOMIZE USR 64865: GO
TO 1100
1360 IF INKEY$=" " THEN PRINT AT y,x;" ": RANDOMIZE USR 64833:LET x=x+1: GO TO 1100

1365 IF INKEY$="!" AND p+1=0 THEN GO TO 9999

1370 IF i$=" AND " THEN LET 1$="[": REM TOKEN

1380 IF i$=" STEP " THEN LET 1$="\": REM TOKEN

1390 IF i$=" OR " THEN LET 1$="1": REM TOKEN

1400 IF i$=" " AND i$<="z" THEN PRINT PAPER p; INK i; BRIGHT b; INVERSE v;i$;: RANDOMIZE USR
64833: LET x=x+f: GO TO 1100

1410 IF i$=" NOT " THEN GO SUB 50: GO SUB 80: REM TOKEN



1420 IF i$=" AT " THEN GO SUB 50: GO SUB 70: REM TOKEN
1430 IF i$="<=" THEN GO SUB 30: RANDOMIZE USR 64897: PRINT AT 0,0;
b 9KpaH B namaTu ": BEEP 0.1,26: PAUSE 50
1440 IF i$=">=" THEN GO SUB 30:RANDOMIZE USR 64909: BEEP 0.1,20
1450 IF i$="<>" THEN GO SUB 30: RANDOMIZE USR 64921: BEEP 0.1,26: BEEP 0.1, 20
1460 IF i$=" STOP " THEN CLS
1470 IF CODE 1$=15 THEN LET b=b=0
1480 IF CODE i$=5 THEH LET v=v=0
1490 IF CODE 1$=6 THEN LET f=f=0: POKE 23658, 8+ (2-f)
1500 IF CODE 1$=14 THEN LET i=(1+1)=(i<7)
1510 IF CODE i$=7 THEN LET p=(p+1)*(p<7)
1520 IF CODE 1$=4 THEN LET bb=(bb+1)x(bb<7)
1530 IF CODE 1$=13 THEN GO SUB 30: FOR c=0 TO 50: NEXT c: RANDOMIZE USR 64983
1999 GO TO 1000
2000 BORDER 7: INPUT ;
2010 RANDOMIZE USR 64958: BEEP .1,36: BEEP .1,20
2020 RANDOMIZE 2030: GO SUB 10:PAUSE 0
2030 RANDOMIZE USE 64958: BEEP .1,26: BEEP .1,20
2040 BORDER bb: INPUT ;: GO TO 1200
9999 GO SUB 9: BORDER 7: POKE 23658, 16

lMepeMeHHble, NPUMEHSEMbIE B NPpOrpaMmme:

y - BEpPTUKaNbHas KoopamnHaTa Kypcopa (CTpoka)

X - FOPU30HTasIbHasA KoopAnHaTa Kypcopa (KOJsIoHKa)
bb - uBeT 6opaiopa

p - uBet bymarun (PAPER)

i - uset 4epHUn (INK)

b - apkocTb (BRIGHT)

f - muranue (FLASH)

v - nuBepcus (INVERSE)

i$ - HaxxaTaa knaBuLLA

ABTOCTaApT NporpamMmbl MPOUCXOAUT CO CTPOKM 2. 3OEeCb 3a4al0TCA UBETa 3KpaHa W
pe3epBupyeTca MecTo angd padboTtbl 6510ka KoaoB nporpammbl. Kpome atoro, npun nomowy POKE
OTMEHSIETCS BbIBOA, HA 3KpaH coobuieHnn tuna: "Bytes:" npu 3arpy3ke 6,10k0B kKogo0B. [lepBbii
3arpyxaemblin ON0K - 9TO 3acTaBKa-UHCTPykuua, n 6narogaps atomy POKE npu 3arpyske
cnepylowero kogosoro ganna (B ctpoke 3) akpaH He OyaeT UCMopyeH. ITOT Npuem yxe Obin
onucaH Ha cTpaHuuax "PEBIO".

B cTpoke 4 3acTaBKka-vHCTPYKUMS Npuv Nomowy 650ka MalWHHBbIX KOAOB (CMOTpMU
pacnpeneneHne namaTy Bbille) nepebpacbiBaeTcsa B Oydep Ansg XpaHeHns MHCTPYKUMK (B aapec
56912). Hanee nognporpamma GO SUB 7 npousBogut nepeknodeHne 6noka UDG Ha
3arpyxeHHble kogbl. BeinonHaeTca nognporpamma GO SUB 20, BbiBOASLWAA Ha 3KpaH Tabnnyky
"HaxkmuTe nbyo knasmwy" (MecTo Ans BbiBOAA Tabnuyky Ha3HaybTe Takoe, 4TOoObl OHa He
yHU4YTOXana wuHopmMaumm Ha 9KpaHe). 3BYKOBOW CuUrHan roBOpuUT O TOM, 4YTO 3arpyska
nporpamMmmbl 3aBepLUEHA U OHA XAEeT KOMaHabl Havana paboTsbl. NMporpamma ocTaHaBNMBaETCA Ha
PAUSE 0 B cTpoke 24, a HenocpenCcTBEHHO nepea nay3on koHcTpykumsa: RANDOMIZE 29: GO SUB
10 3apgaeT napameTp ang pabotbl kogooro 6noka "ON ERROR GO TO", yto o3Ha4aeT nepexon B
cnyydae owmnbkm (Haxatum BREAK) Ha cTpoky ¢ HOMepom 29. To eCTb npu Haxatum nobon
knaBuwin, B ToM yncrne n BREAK, 6yaeT BbiNOJIHEH BO3BPAT Ha CTPOKY 4. [Npy 3TOM NMponucxoauT
cnepyouwee. OunuwaeTca akpaH U B 9TOT MOMEHT COAEPXMMOE 3TOro YACTOrO 3KpaHa 3acbliaeTcs
B Oydep akpaHa (B agpec 50000), noarotaBnmeas Takmm obpa3om aTtpmbyTbl M300paxeHus B
oydepe B cnydae nocnenywowero obMeHa akpaHa n o6ydpepa, 4TobObl 3KpaH rnocse odbmeHa He
BbIFN94€eN YepHbIM. Tenepb NoAroToBka 3aBepLlueHa U NPoUCXoasaT CTapT nporpaMmMbl TOYHO Tak
Xe, Kak Bbl byaeTe 910 genatb Nocne OCTaHOBKU NMporpamMmbl - komaHaon RUN.

Mo komaHge RUN npoucxoguTt cTapT NnporpamMmMbl C NEPBOM CTPOKKU, KOTOpasi nepeagpecyeT
Ha cTpoky 100. B ctpokax oo 100 pacnonoXeHbl pasnuyHblie NMOANPOrpamMmbl; MX Ha3HadYeHue
OyneTt paccMoOTpeHO B npouecce onucanma. B ctpoke 100 npucBamBaloTCs nepBOHayasbHbIe
3HaA4YEeHUs NEPEMEHHbIM, MCNOMb3yEMbIM B nporpamme. locne 9Toro HaynmHaeTca COOCTBEHHO



BbINOJSIHEHNE OCHOBHOW YaCTu NPOrpamMmbl.

Ctpoka 1000 aBnsgetcsa 6a30BOW, HA HEE MOXET ObITb CAENAH Nepexon N3 pasfnyHbiX MecT
nporpamMmsbl, NO3TOMY B Hayase 3TOM CTPOKM 3a0aeTcs Mepexon Ha Hee Xe B c/lyyae owwunbkn,
KOTopass MOXET BO3HWKHYTb Npu paboTe nporpammbl. [lanee 3apaeTcsa uBeT Oopaipopa u
NPOUCXOANT OKpaluMBaHUE B LBET BopAatopa ABYX CUCTEMHbIX CTPOK akpaHa. OHM ona co3aaHus
pucyHka HepocTtynHbel. Nognporpamma GO SUB 8 npou3BoauT nepekntoyeHne CUMBOJIbHOMO
Habopa Ha TOT, KOTOPbIN 3arpyxeH, ¢ rpadunyeckmmm obpasamum 1 pycckmmm Byksamu.

Ctpokn 1010 n 1020 BbIBOOAT B BEPXHEW 4AaCTU 3KpaHa MHOMKATOPHYIO CTPOKY, B KOTOPOW
oToOpaxaeTcs Tekyllee COCTOSHME LBETOB 4YepHun U Oymaru, a Takke 3HayYeHune SApPKOCTU.
MHaukaTopHasa CTpoka Takke HegoCTynHa A9 CO34aHUA PUCYHKa.

Ctpoka 1100 Takxe saBnsgercsa 06a30BoN. Ha Hee Takxke npoucxogaT nepexogbl u3
pPasfinyHbIX MECT nporpamMmbl. Ha Hee 3amMblkaeTCca Manbii UMK onpoca KiaBuULLEN B KOTOPLIN
BXOOSAT OMNPOC KYPCOPHbIX KNaBuULWIEN, KnaBuwm 3abosi, npobena u OYKBEHHbIX KaBULLIEN.
MockonbKy BbiICTpoAencTBME bericnka HEBENNKO, TakOW NMPUEM MO3BOAUI peann3oBaTb BMNOJSHE
npuemMmnemoe ObICTPOAENCTBME NPU NEPEMELLEHNN KypCOpa 1 NevYaTaHnm CUMBOJIOB.

Mognporpamma GO SUB 40 - 3TO KOHTPONb NONOXeHus Kypcopa. lNpun nepemelieHun
Kypcopa, nNpuv OOCTUXEHUM MPaBOro Kpasi aKkpaHa NpoOuCXoauT Mepexon Ha NEBbIN Kpah HO Ha
cnepywowen crtpoke akpaHa (ctpoka 40 nporpamMmmebl). Npu OOCTUXEHUN NEBOro Kpas - Kypcop
nepeckaknBaeT Ha NpaBbIl Kpan Ha NpeablayLLyio CTPOKY akpaHa (cTpoka 42). Npn BepTukanbHbIX
nepemMeLLEHNaX Kypcopa M3SMEHEHUSA HOMEPA KONTOHKM HE MPONCXoauT (CTPoku 44,46).

Ctpoka 1110 BbIBOOUT Ha 3KpaH kypcop. Ero nsobpaxeHue 3akpensieHo 3a cumBosiom "A”
UDG-rpadwukn. LiBeT kypcopa onpegensercsa TeMm atpubytamn, KOTOPblE YCTAaHOBJIEHbI AJ151 3TOr0
3HakomecTa. Ecnm Tam HuYero eule He HapuCcoBaHO, TO 3TO Benas Gymara n 4YepHble YepHuna.
OpHako, ecnu B 3TOM 3HAKOMECTE YyXe Hane4dataH Kakom nmbo CMMBON, TO LIBET Kypcopa oyaeT
3aBMCETb OT aTpmMbyTOB 3TOro 3HakomecTa. Kpome Toro, Kkypcop nedaraetrcsa B pexume OVER 1,
NO3TOMY OH HakNaabiBAETCA Ha CMMBOJ, HAXOAALWMNCA B 9TOM 3HakomecTe. Bupg kypcopa 6yner
MEHATBLCA B 3aBUCHMMOCTM OT BKJIIOYEHHOIO pPeXmnma MHBEPCUK, a Takxke OT napameTpa MUraHums.
3aberaa Bnepen, ckaxy, 4YTO MUraHMe Kypcopa CBUAETENbCTBYET O NEePEeKtoYEHNN U3 pexmnma
"rpaduka” B pexum "TekcT". Inm nibiMmm cnoBamu, ato BkitodeHne pexunma CAPS LOCK.

B ctpoke 1200 npoucxoamT OXuAaHue HaxaTus KaaBuwn. Tak Kak 39TO MOXeT ObITb
knaBnwa BREAK, To Ha 9TOT cny4dan 3agaetcs nepexon Ha cTtpoky 2000, roe nponcxoguT BbiBOL,
Ha 3KpaH MHCTPYKUMK. ITO aenaetca Tak. B ctpoke 2000 yctaHaBnmBaeTcsa 6enbiii UBeT bopatopa
N OBYX HWXHUX CTPOK 9kpaHa, 3atem (2010) npu nomowy kogoBoro 6aoka npomcxogut oOmMeH
COOEPXMMOro 3KkpaHa un bydepa MHCTPYKUUM, 3aTEM 3BYKOBOW CUrHan v naysa Onas oXumaaHus
HaxaTua nobdon knasuwmn (2020). Ho HenocpenCTBEHHO nepen nay3on - yctaHoBka 6noka ON
ERROR GO TO Ha cneaytoulyto nocne nay3bl CTPOKY. Tenepb npu HaXxaTuu Ha nodylo Knasuuly, B
TOM uymcne mn Ha knasmwy BREAK, npousongetr nepexon Ha cTtpoky 2030, 1o ectb 6yaer
NPOAOJIKEHO BbIMNOSHEHNE NporpaMmmsbl. Ewe pas npoucxoant obpalleHme K kogosomy 610Ky, B
pe3ynbTaTe Yero NPoOnCXoaaT BOCCTAHOBIEHME PUCYHKA HA 3KpPaHe, a MHCTPYKUMS OTNpaBnseTcsa
Ha3af, B cBOM Oydep. [Janee - 3ByKOBOW CUrHan, BOCCTAHOBJIEHME LiBeTa Oopatopa 1 ABYX HUXKHUX
CTPOK 3KpaHa. 3aTemM BO3BpaT B TO MECTO NporpamMmsbl, 0Tkyaa obin coenaH nepexon Ha 2000-10
CTPOKY, TO eCTb Ha cTpoky 1200.

Ecnn B cTtpoke 1200 HaxaTta He knaBmwa BREAK, TO npomonxaeTcsi BbINOJHEHME
nporpamMmmsl co cTpokn 1210. 3aech ewe pa3 nponcxoamT neyatb Kypcopa B pexume OVER 1, B
pe3yfbTaTe Yero BOCCTaHABIMBAETCH NPEXHEE N300paXXeHNE B 9TOM 3HAKOMECTE.

Co ctpokn 1300 HaumHaeTca onpeaeneHve AOencTBUi B 3aBUCUMOCTM OT Haxarton
knaBuwmn. Ctpokn 1310-1340 onpenensioT nepemeLleHne Kypcopa.

Ctpoka 1350 - ynaneHue cummBOna B TeKylWEM 3HakomecTe. [lpuyem B 3aBUCUMOCTU OT
TOro, B KakOM pPEXMME HaxoguTcsa nporpamma: B rpadmyeckoMm umnum B TEKCTOBOM, 3abomn
OencTByeT no-pasHomy. B rpaduyeckom pexuvme yoandeTcss CUMBOS B MO3NLMM Kypcopa, a B
TEKCTOBOM - CMMBOJ1 ClieBa OT Kypcopa, Tak MNpMBbIYHEE MPWU NedaTtu TekcTa. Tekywmin pexmm
"rpadumka” nnm "TekcT" onpemenseTcd no MuraHuio Kypcopa. Ecnn nokasartenb muranma =0, 10
pexum "rpadpuka”, a ecnm f=1, To pexum "Tekct". B 3aBMCMMOCTM OT 3TOr0 NPOUCXOOUT WU HET

wo,nw

N3MeHeHne Tekyllen koopauHaTel "X" Kypcopa. YaoaneHue cUMBOJa NPOUCXOOUT NyTeM nedvaTu



npobena B no3vuMM C TEKYLULMMW KOOpAuHatamu, 4TO COMNPOBOXOAETCHA COOTBETCTBYHOLUUM
3BYKOM.

Crtpoka 1360 pearmpyeT Ha HaxaTue npobena. B aTomMm cnydae, kak M npu yaoaneHuu
CMMBONa, NponcxoamT nedaTtb Npobena B 3HAKOMECTE C TEKYLUMMM KoopAuHaTaMu, YTO Takxe
NPUBOANT K YOANIEHMIO NPEXHEro CMMBOMA, 0QHAKO HE3ABUCMMO OT pexmnma (MuratoLmin Kypcop
WM HET) NPOUCXOOUT YBENMYEHME HA €OMHULY FOPU3OHTaNIbHOW KOOpAuHaThbl Kypcopa. JTOo
MOXET 0Ka3aTbCA MONE3HO NMpu "pacuyncTke” HebOobLUMX yHaCTKOB PUCYHKA B pexume "rpadpumka”,
a B pexume "TekCT" npuBbIMHO nNedvaTaetca npoben. (Ecnn Bbl cunMTaeTe, 4TO 3TO CMULLKOM
3anyTaHHO, TO NPOCTO yaanuTte cTpoky 1360.)

Ctpoka 1365 gaBngeTcsa "Xy4ykom", MO3BOAAIOLWMM OCTAaHOBUTbL NpOrpaMmmy ANAs BHECEHUS
Kaknx-nmbo n3aMeHeHuin B npouecce otnagku. [na octaHoBKM Hago BeBectu cumeon "!" (SYMBOL
SHIFT + 1). YToObl OCTaHOBKA HE npoucxoamna CamMornpou3BOJIbHO B Mpouecce paboTbl npuv
nonbITKE HameyaTaTb 3TOT CUMBOJ, AN OCTAHOBKM MNporpamma TpebyeTcsa AO0MNONHUTENbHOE
yCnoBue: 4TOObl NEPEMEHHbBIE, ONPEAENSIOLLIME LBETA YHEPHU N ByMarm MMenun HyneBble 3HA4YEHNS
(4epHble YepHMNa n YepHas bymara - To eCTb cuTyauus, 6eccmbicneHHas npu 0bbi4HOM paboTe). B
cny4yae cobnogeHns 9TUX YCIOBMIA nporpamMma nepexoaut Ha cTpoky 9999, B koTopon
NPOUCXOANT NEPEKITIIOYEHNE HA CMMBOJbHBLIN Habop MNM3Y CnekTpyma, yctaHoBKa 6enoro 6opatopa,
a Takke npuHygmtTenbHoe oTknoyeHne permctpa CAPS LOCK ong yoob6cTBa peaakTMpoBaHuS.

Ctpokn 1370-1390 HyXHbI Ans TOro, 4toObl MOXHO ObIJIO NedyaTaTb CUMBOJbLI, KOTOPbIE
00ObIYHO MOXHO HanevataTb B pacwumpeHHoMm pexmnme EXTEND MODE. B cumBonbHOM Habope
KOWM-7 pycckune 6ykebl "L n "™ pacnonoxeHsl Ha mecTe "[" 1 "]", a nocnegHne HabupatroTcs B
pexume EXT.MODE. NMoaTomMy Ucnonb3yeTcs npmMem, NO3BOASIOWMIA BBOAUTb 3TU CMMBOJIbI MPU
nomowm SYMBOL SHIFT Bmecto "AND" u "OR" cooTtBeTcTBEHHO. AHanorm4yHo sBogutcs "I
BMecTo "STEP", Tak kak ata OykBa HaxoamTcsa Ha mecte cumBona "\". (BTOT npuem, KcTtaTw,
nosammcteoBaH M3 "APTCTYAWWN".) Ecnn xe Bbl 6yoete mMcnonb30BaTb CUMBOJIbHLIA HAbOp C
AOPYrMMm pacnofioXXeHnemM pycckmx OykB, TO nMpoaymanTe BONpPoC Habopa Tex OykB, KOTOpPble He
NOMELLAIOTCS Ha KnaBumLax ¢ 26-10 natTMHCKUMm 6ykBamu.

Ctpoka 1400 BbLIMNONHAET nedaTb rpaduyeckmx CUMBOJSIOB U pycckmx OykB. [leyatb
COMNPOBOXAAETCA cneunduiyeckmm 3ByKOM, BOCMPOM3BOAMMbIM BNOKOM B kKogax. B Tom cnyyae,
€Ccnn nporpamMmmMa HaxoguTcsl B pexume "TekCT', TO O4EBUAHO, YTO NOCNe nevyatu o4epemHoro
CMMBOJIA, KYpCOpP OO0J/IKEH NepeMECTUTbLCS Ha creaylouee 3HaKkoOMecTO. [1py NOCTPOEHUN PUCYHKA
Nno-BMOVMOMY TakOro nepemMelleHns He OO/HKHO ObiTb, Tak Kak 3apaHee He U3BECTHO, B KaKylo
CTOPOHY A0/XKEH ObITb COABUMHYT KYPCOP A/ MOCTPOEHUS PUCYHKA (MOXET ObiTb, BBEPX UN BHUS).
MoaTomy B pexnme "rpadpuka” nepemMeLteHns Kkypcopa He npoucxoamT. Pexum onpenensercs no
MUraHmio kypcopa (napametp f). Bonpoc 0 ToOM, O0/KEH NN KYPCOp NepeMeLllaTbCa Uan HeT
ABNSIETCS B OOLLEM-TO CMOPHbIM, MO3TOMY, ecnn Bbl XOTuTe, 4TOOLI KYPCOpP BCEraa nocne rneyatm
nepemMeLlancs Ha ogHy Nno3numio Bnpaeo, To B cTpoke 1400 BmecTo: x=x+f noacrtaBbTe: Xx=x+1.

CTtpokun, cBsizaHHble C Haxatmem knaBuwen, ¢ 1300 no 1400 3akaHuyMBalOTCA BCe
OOMHAKOBO: 3aumknmBaHnem Ha ctpoky 1100. 3710, Tak Ha3biBaeMblli, Manbll UMK Onpoca
KnaBuwen. ITO, Kak y)e roOBOPUIOCb, COENAHO A1 YCKOPEHUSA pearnpoBaHUsa NporpaMmmbl Ha
HaXkaTme OCHOBHbIX knaBuwen. Co cTpokm 1410 HaYMHaEeTCHa pacLUMpPEHHbIN LMK onpoca. B koHue
9TMX CTPOK HEeT nepexoga Ha 06a30Byl0 CTPOKy. [lepexon nNpoucxoamT a caMOM  KOHLE
pacLluMpeHHOoro umknia: B ctpoke 1999 nporpamma 3auymknmeaeTtca Ha cTpoky 1000.

Ctpoka 1410 obecneumBaeT 3anncb 3KpaHa Ha MarHUTHYIO NEeHTY nNpu Haxatun SYMBOL
SHIFT+"S" (Ha knasuwe knoyeBoe cnoso SAVE). BHavyane npomsBoantca BBoA nmenHu danna (GO
SUB 50). Bbl mOXeTe He 3agaBaTb HMKAKOro MMeHU, a npocto HaxaTb ENTER, Ttoraga ¢dann 6ynert
3anucaH ¢ umeHem "$". MOXHO OTMEHUTb BBOJ, UMEHU U BEPHYTLCHA K paboTe nporpaMmmsbl, ecnm
npun Beoae nmeHn Haxatb "KYPCOP BHWN3". (B oObl4HOM Bencuk-nporpaMmme B TakOM Criy4ae
NPOUCXOANT OCTAHOBKA NporpaMmmbl No owunbke, HO B nporpamme ¢ 6nokom ON ERROR GO TO
NPOMCXOONT Mepexon Ha 3adaHHylo cTpoky. CTpoka ana nepexoga no owunbke Obiia 3agaHa
nocnegHuin pa3 B ctpoke 1300, To ecTb npounsongeTt nepexond Ha cTpoky 1000.) Nocne BBOAA
UMeHN BbiNosiHaeTca noanporpamma 3anncu GO SUB 80. B aton nognporpamme 610k ON ERROR
GO TO ycrtaHaBnmnBaeTcs Ha CTpoky 60. 310 No3sonuT Bam npepBaTh B cydyae HEOOXO0AMMOCTM
3anncb 1 BEPHYTbCA K paboTe yepes nognporpamMmmy ¢ agpeca 60. 3To BbIBOA, HA 9KpaH Tabnnykm



"OLLUNBKA™ 1 3ByKOBOW CUIrHa.

RETURN B KOHLLe 3TOM nognporpaMmmbl BEPHET Ha CTpoky 1420.

Ctpoka 1420 obecneumBaeT 3arpy3ky 3KkpaHa C MarHUTHOW IeHTbl Npu HaxaTtun SYMBOL
SHIFT + "I" (knioyeBoe cnoso INPUT). MNpuBbiyHEE, HaBepHOe, Obln Obl BapuaHT ¢ knaBuwien "L",
nnn "J" (kntoyeBoe cnoso LOAD), oaHaKo 3T BapuaHTbl COOTBETCTBYIOT CMMBOJ1IaM, NeYaTaeMbiM
B TEKCTOBOM pexunme: "="n "-". Ecnm Bce xe Bbl cuntaeTte, 4yto knasumwa "I" HeygobHa, TO MOXHO
nonpo6oBaTb KOMNPOMUCCHbIN BapuaHT. Bmecto 1420 Hapo OyaoeT HOBYKO CTPOKY pacnonoXuTb

BHYTPM Manoro umkia onpoca KnaBuLlen:
1395 IF i$="=" AND f=0 THEN GO SUB 50: GO SUB 70: GO TO 1000

Mpn 3aTtom, npaBga, 3arpy3ka OyaeT BO3MOXHA TONbKO B pexume "rpaduka”. 3ato B
pexume "TeKCT" COXPaHMUTCHA BO3MOXHOCTb neyaTtaTtb "=". BbibupariTte, 4To yaobHee.

Ctpoka 1430 no3BonseT COXpaHdATb 3KpaH B cneuuanbHom Oydepe (¢ agpeca 50000).
lMepebpocka NpomM3BOAMTCA NPU MOMOLLM MaLIMHHOKOAOBOro 6noka. B npouecce paboTtbl Hapg,
PUCYHKOM MNOJSIE3HO Nepuoamnyeckn penatb 3anomMuHaHme akpaHa. Ctpoka 1440 npowusBoguT
NPOTMBOMNOJSIOXHOE AENCTBUE - BbI30OB 9KpaHa U3 namsaTn. Hanpumep, nocne Kakux-1o USMeHEHNM
B PUCYHKE, 3aX04eTCs BOCCTaHOBUTb npeabiaymin BapuaHt. Ctpoka 1450 npomnsBoanT obmeH
aKpaHa u bydepa 6e3 notepn n3obpaxeHns obounx. ECTb BOBMOXHOCTb CPaBHUTbL ABa BapuaHTa
PUCYHKA 1 BbIOpaTb JTy4LLNIA.

Ctpoka 1460 BbIMONHAET OYNCTKY 3KpaHa npu Haxatum SYMBOL SHIFT + "A" (kno4yeBoe
cnoo STOP).

Ctpokn 1470-1520 no3BONASAIOT WM3MEHSATb SIPKOCTb, WMHBEPCUIO, MNepeksloyaTb PexXum
"rpacduka” - "TekcT", NSMEHATb LBET YepHUN, bymarm n 6opatopa. Ana HarnaaHOCTU BbipaXXeHne
Tmna b=b=0 moxHO 6bI10 6bI 3anucaTtb Tak: b=(b=0). To, 4TO CcTOUT B CKOOKax, SIBNAETCS
NOMTMYECKMM BbIPAQXEHMEM, OHO pPaBHO eauHuue, ecam b=0. Taknum cnocobom [ocTuraeTcs
nepekstoYaTenbHbl 3PPEKT UBMEHEHUNS APKOCTU, MHBEPCUU N pexunma "rpaduka” - "TekCT" npm
HaXXaTuM COOTBETCTBYIOLMX Knasuw. lNpu nepeknioyeHnn uBeTa 4depHun, bymarm mn 6oparopa
cuTyaumsa noxoxa. lNMpu HaxaTtnm Ha knaeuwy, LBET (HanpuMep YepHun - 1) namensietcs ot 0 oo 7,
a npu cneayowem Haxatum (i=8) norndeckoe BbipaxeHue (i<7) ctaHeT paBHO 0, 4TO BbI3biBaeT
NOBTOPEHME LUKNA UBMEHEHUS LBeTa, Ha4ynHag ¢ i=0.

Ctpoka 1530 Bocnpou3BoauT  "My3blkanbHOE  COMpoBOXAeHme".  Lumknnyeckoe
NPoOUrpbiBaHNE MENOANM NPONCXOANT OO TEX NOP, NoKa He OyaeT HaxaTa kakaa-HMOyab KnaBuLia.
[MoaTomy, ecnun 4yTb-4yTb 3a4epXaTtb PyKy Ha knasuwie ENTER, To menoavs npepseTcd Ha NepBoM
Xe 3ByKe. [1ng ycTpaHeHua 3TOro HegocTtaTka BBeaeH 3ameansiowmn nycton umkn FOR-NEXT (B
oTnnume ot PAUSE, KoTopas B 4aHHOM Cllydae He NMOMOXET, TaK Kak NpekpallaeTcs Kak pas npwu
HaXkaTuKn KnasuLln).

Crtpoka 1999 3aBepliaeT UMk onpoca KnaBullen, nepenaBas ynpaBieHne Ha 06a30BYyiO
ctpoky 1000. C atoro momeHTa pabdboTta nporpamMmmMbl MOBTOPSAETCS.

Tenepb, KOrga Mbl NOKOHYMIIN C BENCNKOM, MOXHO NepexoamnTb K KOHKPETHbLIM AEeNCTBUAM
no Habopy nporpamMmmsl. Bce koabl, KoTopble TpebytoTca ansa padotsl "MO3AUNKIN", (TO ecTb TO, 4TO
pacnofsioxeHo ¢ agpeca 63824 n exoant B ¢ann "mozaik” CODE), npuBeaeHbl HMmxe. Yncno B
KOHLLE KaXOoW CTPOKW NOCne ABOETOYMS - 9TO KOHTPOJIbHAas cymma cTpoku. OHa nomoxeT Bam
npwu Habope 3Toro 6,10Kka KOOOB.

F950:00 00 00 00 00 00 00 00 :49 F9C0:00 00 00 00 00 30 30 00 :19
F958:00 00 10 10 10 00 10 00 :91 F9C8:00 00 04 08 10 20 40 00 :3D
F960:00 00 28 28 00 00 00 00 :A9 F9D0:00 00 38 4C 54 64 38 00 :3D
F968:00 00 28 7C 28 7C 28 00 :D1 F9D8:00 00 10 30 10 10 38 00 :69
F970:00 10 3C 50 38 14 78 10 :D9 FOE0:00 00 38 04 18 20 3C 00 :89
F978:00 00 64 68 10 2C 4C 00 :C5 FOEG:00 00 38 04 18 04 38 00 :71
F980:00 10 28 10 34 48 34 00 :71 FOF0:00 00 18 28 48 7C 08 00 :F5
F988:00 00 08 10 00 00 00 00 :99 FOF8:00 00 38 20 38 04 38 00 :BD
F990:00 00 08 10 10 10 08 00 :C9 FA00:00 00 38 40 78 44 38 00 :66
F998:00 00 20 10 10 10 20 00 :01 FA08:00 00 3C 04 08 10 10 00 :6A
FOA0:00 00 28 10 7C 10 28 00 :85 FA10:00 00 38 44 38 44 38 00 :3A
FO9A8:00 00 10 10 7C 10 10 00 :5D FA18:00 00 38 44 3C 04 38 00 :06
F9B0O:00 00 00 00 00 10 10 20 :E9 FA20:00 00 00 10 00 00 10 00 :3A

F9B8:00 00 00 00 7C 00 00 00 :2D FA28:00 00 00 10 00 00 10 20 :62
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FE40:08 FE D1 7C 3D 20 04 7A :6C FF18:29 0B 29 06 29 0A 29 OA :EO

FE48:3D 28 42 3A FA FD 4F 06 73 FF20:29 29 29 1E 29 12 29 1B :37
FE50:00 3A F1 FD 08 3A F1 FD :A6 FF28:29 12 29 19 29 11 29 11 :18
FE58:DD 62 16 10 00 00 08 1D :EO FF30:29 29 29 01 29 0B 29 03 :0B
FE60:D3 FE 20 17 DD 5C AA 08 :51 FF38:29 0B 29 06 29 0A 29 OA :00
FE68:2D C2 82 FE D3 FE 6C AA :BC FF40:29 29 29 1E 29 12 29 1B :57
FE70:10 EA 0C C2 5E FE C9 61 :BC FF48:29 12 29 19 29 11 29 11 :38
FE78:64 61 6D 28 FE 08 2D CA :CD FF50:29 29 29 01 29 0B 29 03 :2B
FE80:6C FE D3 FE 00 00 10 D4 :9D FF58:29 0B 29 06 29 0A 29 OA :20
FE88:0C C2 5E FE C9 3A FA FD :AA FF60:29 40 00 29 29 29 29 12 7E
FE90:2F 4F C5 F5 06 00 E5 21 :D2 FF68:29 12 29 29 29 29 29 12 .81
FE98:00 00 CB 2E CB 2E CB 2E :81 FF70:29 12 29 29 29 29 29 12 :89
FEA0:00 E1 10 F2 0D C2 96 FE :E4 FF78:29 29 29 12 29 29 29 11 :90
FEA8:F1 C1 C9 FF FO E3 D7 CB :95 FF80:29 11 29 29 29 29 29 11 :97
FEBO:CO B4 AB A1 97 90 88 80 :9D FF88:29 11 29 29 29 29 29 11 :9F
FEB8:79 72 6C 66 60 5B 56 51 :D5 FF90:29 11 29 29 29 29 29 11 @AY
FECO:4C 48 44 40 3D 39 36 33 :B5 FF98:29 29 29 11 29 29 29 12 :BO
FEC8:30 2D 2B 28 26 24 22 20 :02 FFA0:29 12 29 29 29 29 29 0A :B1
FEDO:1E 1C 1B 19 18 17 15 14 :94 FFA8:29 29 29 0A 29 29 29 0B :B2
FED8:13 12 11 10 OF OE 0D 0C :52 FFBO:29 0B 29 29 29 29 29 11 :(C1
FEEO:01 OF OD 06 29 OA 29 OA :67 FFB8:29 29 29 11 29 29 29 12 :DO
FEE8:29 OF OD 06 29 0A 29 OA :97 FFC0:29 12 29 29 29 29 29 0OA :D1
FEF0:29 OF OD 06 29 0A 29 03 :98 FFC8:29 29 29 0A 29 29 29 0B :D2
FEF8:29 0A 29 01 29 OB 29 OB :BB FFD0:29 0B 29 29 29 29 29 11 :E1
FF00:29 OF OD 01 29 0B 29 0B :AD FFD8:29 29 29 11 29 29 29 12 :FO
FF08:29 OF OD 01 29 OB 29 0B :B5 FFEO:29 12 29 40 00 00 00 00 :83

FF10:29 OF OD 01 29 OB 29 03 :B5

Ona Habopa kogoBoro darna "mozaik” CODE 63824,1684 MOXHO MCNoAb30BaTh OOy
nporpamMmmy-mMOHUTOP, KOTOopasa eCcTb noAd pykown. OgHako ansg Toro, 4tobbl n3bexaTtb OLwMOOK,
KOTOpble 00s3aTeNlbHO BO3HUKHYT MPU TakoOM KONM4YecTBe Habupaembix uydp, yoodbHo oyner
BOCIMOJIb30BaTbLCA NPOrpamMmon ansa Beoaa, onyonumkosaHHom B "ZX-PEBIKO" N 3 3a 1991 r. Ha cTp.
59 B ctatbe "ZX-MODEM", opopmmB 4ncnosbie gaHHble B BUAE CTPOoK DATA. YunTbiBas TO, 4TO HE
BCE WVMEIT BO3MOXHOCTb 03HakKOMWUTbCH C 3TOWM CTaTbeW, Mbl pekomMeHayem Bawm
BOCIMOJIb30BaTbCA HECKOSIbKO W3MEHEHHbIM BapuaHTOM MporpamMmbl Oas BBOga Koaos. B
npUBEOEHHOM HWXE BapuvaHTe JaHHble BBOAATCA HenocpenctBeHHO npu nomowy INPUT.
(BoamoxHo, Tak yoobHee). Kpome Toro, nepmognyeckm, seogsa "S"”, Bbl nmeeTe BO3MOXHOCTb
COXPaHUTb Ha JIEHTE TO, YTO yXe BBeAeHO. NMpmBeaeHHble Bbilwe koAbl nporpammel "MO3ANKA"

Hane4yaTaHbl Bpas3psaaKy, Ja ewe c pasgenutenamu ":". 9TO caenaHo Ans yaoboyntaemMocTu

JaHHbIX. Bam npun Habope Hago OyaeT BBOAMTL UX NOAPSAA, HANPUMep s NepBo CTPOKN:
F950000000000000000049 [ENTER]
Hukaknx npob6enoB nnm oBoeToumin BBOAUTb He Hago. Owmnbkm, OonyLIeHHbIe Npyu BBOAE,
OyayT OTMeYeHbl 3BYyKOBbIM CUTHaNOM, nocne yero Bam 6yaneTt npeanoxeHo NoBTOPUTL BBO,

1 GO TO 100

2 LOAD "mozaik™ CODE

4 GO TO O

5 SAVE "INPUT" LINE 2: STOP

100 BORDER 7: PAPER 7: INK 0: CLEAR 29999
110 DIM a(10)

120 DEF FN A(a$)=(CODE a$(1)-48-(7 AND a$(1)"9"))=16+(CODE a$(2)-48-(7 AND a$(2)>"9"))
1000 POKE 23658,8: INPUT "DATA:"; LINE b$
1010 IF h$ = "S" THEN GO TO 2000

1020 LET a$=h$

1030 LET sum=0

1040 FOR 1i=1 TO 2

1050 LET b$=a$(2+i-1 TO 2+1)

1060 LET a(i)=FN A(b%)

1070 NEXT 1

1080 LET add=a(1)+256+a(2)

1090 LET sum=a(1)+a(2)

1100 FOR 1i=3 TO 10



1110 LET b$=h$(2+i-1 TO 2+1i)

1120 LET a(i)=FN A(b$)

1130 LET sum=sum+a(i)

1140 POKE add, a(i)

1150 LET add-add+1

1160 NEXT 1

1170 LET b$=h$(21 TO )

1180 LET cs=FN A(b$)

1190 LET cs1=sum-256+«INT (sum/256)
1200 IF cs<>cs1 THEN PRINT a$; INVERSE 1:" ERROR ! ": BEEP 1,0:LET add=add-8: GO TO 1000
1210 PRINT a$( TO 4): GO TO 1000

2000 SAVE "mozaik™ CODE 63824, 1684
2010 VERIFY "mozaik"CODE

2020 CLS : PRINT a$( TO 4): GO TO 1000

Habpae aTty bewncuk-nporpammy, coenavte RUN 5 ona 3anmcu ee Ha MarHUTHYIO NIEHTY
(aBTOCTAPT CO 2-1 CTPOKM O0BEecneymnT B AasibHEWLLIEM aBTOMATUYECKYIO MOArPY3KY Y>KE YaCTUYHO
HabpaHHoOro koposoro d¢amnna). lNMocne atoro 3anyctute nporpammy: RUN v HaumHanTe BBOA,
kopooro ¢amnna "mozaik™ CODE. Npwn nepepbiBax B paboTe COXpaHANTE ero Ha MarHUTHON NeHTe,
BBOAOSA "S".

Tenepb NOCnenoBaTeNnbHOCTb, B KOTOPOW crnenyeT HabupaTtb BCto nporpammy "MO3ANKA™.
CHavyana Hapo 3aroToBUTb KapTUHKY-3acTaBky Mpu MoMowm rpadmyeckoro pegakropa. 3aTtem
HabpaTb NPMBEOEHHbLIN Bbllle KOAOBLIM dann. Tenepb MOXHO NpUCTYyNUTbL K Habopy bencuk-
danna. Habupaa 10 ctpoky, nogctaBbTe B ee Ha4ano RETURN: 3To oTkaounT noka 610K KOO4OB
ON ERROR GO TO, 6nokupyoLmuin octaHOBKY nporpammel. B ctpoke 30 B kaBblbykax HabpaHo 32
npobena. Habupasa TeKCT Ha PYCCKOM A3blke, YYUTbIBAWTE, KAKOW PYCCKUIA CUMBOJbHbLIA HAb0oP
OymeT npumeHaTbes B Bawen nporpamme. MOXHO pekoMeHa0BaTh Takor Noaxoq,. 3arpy3uTte yxe
HabpaHHbIN KoaoBbIn darn "mozaik” CODE, 3atem, HenocpeacTBeHHO nepen HabopoM pPycCKOro
TEKCTa, NepekioynTe CUMBOJMbHLIN Habop komangoon GO SUB 8, tenepb Bbl 6yneTte BUAOETb
HabMpaemMbll TEKCT TakMM, Kakum OH OyaeT Ha akpaHe. ObpaTHOe NepekNtoYeEHNE CUMBOJILHOIO
Habopa - GO SUB 9. O6bpatuTte BHMUMaHue: B cTpokax 1110 n 1210 B kaBbl4kax BBOAUTCA CUMBOJ
"A", ncnonb3ya rpadpuydeckmn permctp. B ctpokax 1370-1390 a takke 1410-1460 B kaBblYkax
BBOAOSTCSI TOKEHbI KJIIOYEBbIX C/I0B.

Mocne Toro, kak Habop bencuk-panna oyaet 3akoH4yeH, coenante RUN 2 n 3arpy3ute
3aroTOBJIEHHbIE 3apaHee KoaoBble dannbl. Mocne 3Toro nporpamMmma HadyHeT paboTatb. [locne
TOro, kak Bbl ydbegmtecs, 4TO oMOOK HET UM yCTpaHuTe nmMmelwmecs, MoxHo yopate RETURN n3
ctpokun 10. 3anyctute nporpammy: RUN 1 nocmoTpuTe, Kak oHa OyaeT BeCTM cebs npu HaxaTtum
knasnwmn BREAK. [1ns OCTaHOBKM NpoOrpamMmbl UCMNOMb3yMTEe "Xy4okK" B cTpoke 1365: kak
rOBOPWJIOCH BbIlE, EC/IN YCTAHOBUTb YEPHDLIN LIBET YEPHMI U YEPHbIN LUBET BymMarm, To nporpaMmmy
MOXHO OCTaHOBMUTb, BBEOS BOCKAMUATENbHbIN 3HaK (SYMB.SHIFT+1). 3ateM MOXHO BbIrpy3uTb
NMOJIHOCTLIO FOTOBYIO MPOrpamMmmMy Ha MarHUTHYIO NeHTY, BbinosiHMB RUN 5.

Tenepb NpULWIO BPEMSI HECKOJLKO CJIOB CKa3aTb O TOM, Kak afanTmpoBaTb NMporpamMmy rnog
"BETA-ONCK nutepdenc”. MNMpexae BCcero, Haao n3meHnTb cTpoku 2 n 3 bencuk-darna, nobasms
nepeg kno4esbim cnosoM "LOAD™ npedukc:

RANDOMIZE USR 15619: REM :
Kpome Toro, Hago 6yaeT M3SMEHUTb NOANPOrpaMmMbl, CBA3aHHbIE C 3arpy3kOn 1 BbIrPY3KOM

3KpaHoB, Ha4ynHatowmecs co cTpok 70 n 80. BETA-BapuaHT aTMX NnogNporpamMMm:

70 LET err=USR 15619 : REM : LOAD f$ CODE 16384

72 IF err<>0 THEN GO SUB 60

79 RETURN

80 RANDOMIZE USR 15619: REM : ERASE f$ CODE

82 LET err=USR 15619: REM : SAVE f$ CODE 16384,6912

84 IF err<>0 THEN GO SUB 60

89 RETURN

B nognporpamme 3anucu ¢danna cHavana npons3sogmTcs yoaneHme npenbloywen sepcum

danna Ha gucke ¢ TeM MMEHEM, KOTopoe OblNo 3a4aHo, a 3aTEM NPOUCXOAUT 3annCb d9KpaHa B

HOBLIA Gann ¢ Takum wumeHeM. B cnyyae owmbkm 4YTEHUSA-3anmcu MNpPOUCXOOUT BbI3OB



nognporpammbl GO SUB 60, koTOpas BbIBOAUT NpeaynpeanTenbHyo Tabnunuky. [na npocToThbl
nporpamMmmbl He npenycMoTpeHa Bepudukaumsa. Bbl MoxeTe camMu OpraHu3oBaTb €e, ecnu
3axotute. Kpome TOro, ecnu npeaBaputesisHoe ctupaHme ¢anna ¢ 3agaHHbiIM UMeHeEM Bac He
yCcTpauBaeT, TO NMPOCTO mcknounte cTpoky 80. B pe3dynbTate, B TOM Clyyae, eCim Ha OUCKe yxe
nMveetTcs gann ¢ TakuM MMeHeMm, TO 3anncu 3KpaHa Ha OUCK He nMpoun3onaeT, a OyaeT BblAaHO
coobuieHmne 06 owmbke nognporpammon GO SUB 60.

B ctpoke 52 BmecTo "mMakc. 10 cumBonoB” nogcrtaBbTe: "Makc. 8 cmmBonoB”. B cTpoke 54
yoanute Bce, HadmHas ¢ IF ... 00 KOHUA CTPOKMW.

Ha aTom agantaumio nog, AMCK MOXHO CHUTaTb 3aKOHYEHHOMN.

A Tenepb O0NONHUTENbHASA UHGOPMaLUS ONS TeX, KTO 3aHAT TBOPYECKMM MOUCKOM, a He
NPOCTO KONUPYET rOTOBYIO NPOrpamMmy.

Ham noyemy-To ropasgo cumnaTtuyHee BapuaHT, Koraa Bce 6/10kuM KogoB, UCMONIb3yeEMbIE B
nporpamMmmax, HaxoasaTcsa B Hy/IeBOM CTPoKe, B obnactu 3a onepatopom REM. B yacTtHocTun, TOrna
NOJTHOCTbIO NCKJTIOHAETCHA HECAHKLUMOHMPOBaHHAA OCTaHOBKA NporpamMmel, Tak kak 610k kogos ON
ERROR GO TO, pacnonarasacb BHyTpu bencuk nporpamMmmbl, MOXET OblTb MHULMNPOBAH Cpasy Xe
nocne crtapTa nporpamMmmbl. OTO OOCTOATENLCTBO, OOMOJIHEHHOE rPAMOTHO MNPOAYMaHHbLIMU
npuemamm 3awmTbl, cO034acTt Oonblie xnonoT ang B3nomuwmkoB. [lMporpamma "MO3AUMKA™,
KOHEYHO, He NpeTeHayeT Ha Takyl Cepbe3HYI0 3allnTy, HO peyb Cenyac O TOM, Kakme MeToapbl Bol
MOXETE NCMOSIb30BaTb B CBOMX pa3paboTkax, KOTOpble, BO3MOXHO, Kak pa3 noTpedyloT XxopoLuen
3awmnTbl. Euwle ogHo ob6CTOATENBCTBO B MOJNMb3Yy KOAOB B HYNEBOW CTpoke. Takaa nporpamMmma
ropasgo ObiICTpee 3arpyxaeTcs (3TO OTHOCUTCS KakK K MarHUTOMOHHOMY, Tak U K ANCKOBOMY
BapmaHTam). A 3TO yXe CyLleCTBEHHOE NPeuMyLLEeCTBO AN nosb3oBatens. Bce onpepensiercsa
TONIbKO TEM, "CTOUT /I OBYMHKA BbIOENKN", TO €CTb KaKUMU TpyaamMm 3TO OAaeTCs NMporpaMmmMmcCTy.
MonpoOyemM noka3aTb, 4TO B HAWIEeM CJlydae 9TU OOMNOJIHUTESNIbHbIE 3TU TPyAdbl COBCEM
HEe3Ha4YnTEeNbHbI.

Mpu pazpabotke "MO3AUKN™ Mbl ucxoannm na Toro, 4To Nnporpamma goskHa ObiTb NErko
apantmpyema nog, "BETA-ONCK nutepdenc”. O nytax peweHns 3Ton npobaemMbl y>Xe rOBOPUIOCh
B "ZX-PEBKO" N 9-10 3a 1992 r. ctp. 197. Ho Tam Obina cutyauusa, korga Bce O/0KM KOOOB B
HYNIEBOWM CTpPOKE OblM nepemewaembiMiu B namatu. lpobnema Obina TONbkO B TOM, 4YTOObI
obecneuntb npaBunbHOE obOpaweHne K HuM u3 bencuka. B nporpamme "MO3AMKA"
NCnonb3yeTcs Henepemelwaemblri 610K KogoB, Bocnpou3sogsawmin menogmio! Ecnn paxe ero
CKOMMUIMPOBATb Mpu NOMOLUY My3blkanibHOro pegakropa "WHAM™ gnis pacrnosioXeHusa B Hy/1eBOm
CTPOKE MarHMTOpOHHOro BapuaHTa, Torga npu agantaumn nog "BETA-AUNCK"™ oH okaxeTtcs
CMeLUEHHbIM Ha 112 6anT u He byaeT paboTaTb.

Insa yHuBepcasibHOCTU NporpamMmbl NPUMEHSIETCA creaylowmn npuem. ocne 3arpysku
nporpammel Bce paboyme 610k KOOOB N3 HYJIEBOW CTPOKU NepebpackiBalOTCA B OTBEAEHHOE AN
HMUX MecTO (C agpeca 63824) n pabortaoT yxe Tam. (MNporpamma "MO3AUKA™ Hebonblias, c
KOIM4eCTBOM CBOOOAHOM NamMaT NpoBneEM HET.)

B Hauyane HyneBon Bencuk-cTpokn HaxoguTcsa Npoueaypa, OCyLecTBAaoLWas nepedpocky
KOOoBOro 650ka 3a4aHHOW OIMHbI, CNEeayloLwero HeNnoCpeacTBEHHO 3a 3TOM npouenypomn, Ha
3agaHHbIn agpec. ATOT cnocob Bbl MOXeTe Mcnonb3oBaTb M B APYrMX CBOUX MNPOrpammax.
HesaBucumo OT TOro, rae pacnonaraeTcsd cama npoueaypa, agpec, otkyaa 6yaet npomsseaeHa
nepebpocka, Bcerga 6epeTcs cneayowmm 3a KOHLOM nNpoueaypbl. BoT oHa:

5CD0 CD7C00 CALL #007C (1)
5CD3 3B DEC  SP (2)
5CD4 3B DEC  SP

5CD5 E1 POP HL

5CD6 011000 LD BC, #0010 (3)
5CD9 09 ADD  HL,BC

5CDA 1150F9 LD DE, #F950 (4)
5CDD 019606 LD BC, #0696

5CEO EDBO LDIR (5)
5CE2 €9 RET

5CE3 .... nepebpachiBaembliii Maccus

Mpouenypa nmeeT annHy 19 6aiT 1 pacnono)XeHa B Ha4Yane HyneBoOW CTPOKM cpaly Xe 3a
REM, agpec B cnyyae marHUTOpOHHOro BapuaHTta paseH 23760 (#5CD0). Ho ¢ oguHakoBbIM



ycnexom oHa OymeT paboTtatb M B nobom gpyrom mecte. Komosbii mMaccuB, noasiexalvmn
nepebpocke, pacrnofiaraeTca cpasy Xxe 3a npouenypon. [lng onpegeneHns 3Toro agpeca
ncnonb3dyetcs Takom npuem. CHayana BbinonHsetca noanporpamma md M3Y (1). Mo agpecy
#007C B N3Y HaxoanTcsa Tonbko ogHa komaHaa RET. Ho npu BbinonHeHnn nHctpykuym CALL Ha
CTeK 3anmcbiBaeTca agpec kKomaHasl, cnenywouwen 3a CALL, To ectb B gaHHOM cnyyae #5CD3. ns
TOro, 4ToObl OCYLLECTBUTbL NPUBSA3KY K agpecam, 3TO 3Ha4yeHme Bo3BpaulaeTcs (2) B peructp HL.
[anee 9T0 3HA4YeHMe yBEMYMBAETCSH HA BENMYMHY CMELLEHUs, 3aaaHHoro B peructpe BC (3).
Tenepb B HL nonyymnnocek: #5CD3 + #0010 = #5CE3. 3atem 3agaloTcs oCTalibHbIE NapaMeTPbl 415
BbinonHeHUs komaHabl LDIR (4). B DE - agpec mecTa Ha3HavyeHus nepebpacbiBaemMoro 6soka:
63324, a B BC - ero annHa: 1684 6anta. (KOHKpeTHble 3Ha4YeHus noacTaBfieHbl Te, KOTOpble
ncnonbaytotcs B nporpamme "MO3ANMKA™.) Tenepb BoinonHsaeTca komaHaa LDIR (5) n npomncxogut
BO3BpAT B BbI3bIBAIOLLYYIO MPOrpammy.

B HyneBoi cTtpoke "MO3AMKA" pacnonoxeHsl cneayowme 610k KOAOB:

1. Mpouenypa, ocyLecTBAaoLWan nepedbpocky padbounx Koaos B agpec 63824. AnvHa - 19
GanT.

2. Pabo4ne koapl (nepebpacbiBaeMble B agpec 63824). AnvHa - 1684 barita.

CymmapHas gnmvHa KoaoB, pacrnofiaraeMblXx B HYyNeBOM CTpPoke, paBHa: 19+1684=1703
OanTa.

Mpu co3pgaHnn HyNneBOW CTPOKM C Bonbwmnm obbemomM namatm nocne REM, Bbl moxeTte
BOCMOJIb30BaTbCs nporpammoit REM FILL, paHee onybnukosaHHow B "ZX-PEBIKO" N 9-10 3a 1992
r. Ha cTp. 194-196. CerogHs e NpeasioXnm HOBYIO BEPCUIO 3TOM NporpamMmbel. OHa Ha3biBaeTCca
"REM 2". KogoBbiii 6510k 3TOW BEPCUM UMEET OJIMHY BCero 62 6anta. 3To oka3anoCb BO3SMOXHbIM
OCyLLEeCcTBMUTbL Bnarogaps UMcnonb3oBaHMIO nognporpammbl U3 M3Y, pacnonoXxeHHoOW no agpecy
5717, KoTopas NO3BONSET 3ape3epBMPOBaTb 3adaHHbii 00bLEM NaMATU, Pa3OdBUHYTb TEKCT
Bencuk-cTpok u nepepacymtTaTb BCE CUCTEMHbIE NepeMeHHble. OHa Mcnonb3yeTcsa npouenypamum
pepaktopa Cnektpyma npu nobaBfieHnnM HOBbIX CTPOK B nporpammy. (O Hen, B 4aCTHOCTW,
ynomuHanochk B "ZX-PEBIKO" N 5-6 B ctatbe lMawopwuHa B.WN. Ha cTp. 112.) MNporpamma "REM 2"
cocTouT TOMbkO K3 bencuk-panna (kogoBbii 650k popmMupyeTcsa nocne ctapta bencuk-
nporpamMmsbl):

1 REM

10 LET n=23296: LET s=0

20 FOR x=n TO n+61

30 READ y: POKE x,y: LET s=s+y

40 NEXT x

50 IF S<>6108 THEN PRINT FLASH 1; "ERROR IN LINE DATA": STOP

60 INPUT "No of extra bytes: "; n

70 RANDOMIZE n

80 POKE 23312, PEEK 23670: POKE 23313, PEEK 23671

100 DATA 042,083,092, 229,054,000, 035, 054, 000, 035,094, 035, 086, 213, 025,001, 008, 000, 197, 205,
085,022,035,229, 209,019, 054

110 DATA 000,193,197,011,237,176,209, 225, 025, 235, 225,035, 035, 115,035, 114

120 DATA 000, 033,001, 000, 205, 110, 025, 229,033, 016, 039, 205, 110, 025, 209, 205, 229, 025, 201
200 CLEAR : RANDOMIZE USR 23296

Moapo6bHO NpuHUMN PaboTbl 3TOW NPorpamMmbl Obl N3N0XEH B YKA3aHHOW Bbllle CTaTbe B
"PEBIKO" N 9-10. NoaTtomy, 4TOObI HE NOBTOPATLCA CKaXEM TOJIbKO, YTO MOCNEe cTapTa nporpamMmma
3anpalluvBaeT YMCNO OOMNOJIHUTENbHbIX OAaNTOB, KOTOpble OyayT BCTABMIEHbI MEXAy MNOCNeOHUM
CMMBOJIOM TEKCTa HayanbHOM CTPOkU 1 cumBonoMm <ENTER>, 3aBepwaiowmm 3Ty CTpokKy. [locne
BBOJA 3TOr0 napameTrpa NpoucxoamT ctapT kogoBoro 6noka. MNMocne coobuweHuns 0: OK, obnactb
3a REM B 1-n cTpoke OymeT pacwmpeHa Ha 4ncnio gobaBo4HbIX 6anT 1 0BHyneHa, HOMep 3Tomn
cTpokn ctaHeT 0, a BCe ocTanbHble bencnk-cTpokmn 6yayt yHUYTOXEHbI. Tenepb B MOSy4EHHYIO
REM o6nacTtb MOXHO 3arpy3nTb KOAbl.

MepBoe 3HaudeHne DATA B ctpoke 110 onpemensieT Kog, 3anojiHEHMS OOMNOSIHUTENbHON
obnactn. Ecnu B ctpoke 120 nepBoe 3HavyeHme DATA 3ameHuTb Ha 201, TO YHUYTOXEHMUS
ocTalbHbiX Bencuk-cTpok He OyaeT. DKCMEePUMEHTUMPYS C YKa3aHHbIMW 3HAYEHUSIMU, yOanuTe
cTpoky 50, koTopas NpoBepseT KOHTPOJIbHYIO CyMMY 3HadeHuin DATA, 3awmiias ot owmbok npu
Habope nNporpamMmbi.

Tenepb Bo3Bpawaemca kK "MO3AMKE". Ha Bonpoc 0 uncne oobaBoyHbIX BANTOB OTBETbLTE:



1703. lMocne TOro, kKak HyneBass CTpoka C o6nacTblo 3agaHHOM AOnuHbl nocne REM Oynert
chopmMmMpoBaHa, MOXETE 3arpyXaTtb B Hee koabl 1 06beanHUTb ee npu nomowm MERGE ¢ bencuk-
dannom "MO3AUKN". Ecnu Bbl ncnonbdyete BETA-AVNCK, TOo Ha BCAKuA cnyyan 3arnsiHiTe B
ctatbio 0 TR-DOS B a1OM Bbinycke "PEBIKO". Tam aBTOp ynomsiHyn 06 0COBEHHOCTAX 3arpy3ku
KOOO0B B HYNIEBYIO CTPOKY B OTNIMHYME OT MarHMTOMOOHHOIO BapmaHTa.
Tenepb ocTanocb N3mMeHnTb CTpokn 2 n 3 bencuk-dpanna "MOIANKA™:
2 BORDER 7: PAPER 7: INK 0: CLEAR 49999: POKE 23739,111: RANDOMIZE USR (PEEK 23635+256+PEEK

23636+5)
3 RANDOMIZE 4: GO SUB 10: LOAD "mozaik $"CODE 16354
B 3aknouyeHmne xe xo4eTcs noxenaTb BCEM IOHbIM NoJsib3oBaTenam "CnekTtpyma” npuaTHOm

~

paboTbl ¢ nporpammonr "MO3ANKA".



CtioapTt Hukonc MepeBop aHrnuimnckoro: MNawopuH B. .

NMPUMEHEHUWUE ACCEMBJIEPA AJ19 CO3AAHUSA
BbICTPOPABOTAIOLWUX MPOTPAMM

NPEOVNCITIOBUE

MN3BeCTHbIE KHUMM, CNPABOYHMKM U PYKOBOACTBA NO MaLUMHHOMY $13blky npoueccopa Z-80
NCnonb3yemMoro B KoMmnbloTepe "ZX-Spectrum” B OCHOBHOM OrpaHM4MBaloTCs OMNUCAHUEM
OENCTBUIA BCEX KOMaHA, nmpoueccopa M nopsakoM MPUMEHEHUS 3TUX KOMaHA Ha NpOCTEenLmnX
npuMepax nporpamMm B MalUMHHbIX Kogax. B nydwem cnydae npuBOogsTCs NporpamMmbl Ong
CNOXEHWNS YNCEN NN UM NOAO0OHbIE.

lMpakTuka nokasblBaeT, YTO KOHKPETHOMY MOJIb30BATENIO, XENaBLEMY HayaTb OCBOEHMe
MalUVMHHOIO KOAa HyXeH HEeMHOro pgpyrom nogxopn. HyxHa kHura, kotopad MNOMOXET emy
HEMeOJIeHHO, cpa3y B34TbCS 3a AEef0 U MOYyBCTBOBATb MMHOBEHHYID OTAA4yy OT CBOWUX YCUJIWNA.
OaHUM CNOBOM, HY)XXHA NPOCTENLIAs NpakTuka 1 XXnBas 3aMHTEPECOBAHHOCTb.

Kak Ham kaxeTcs, B OCHOBY 3TOM KHWUIM MOJIOXEHa BeCcbMa MA0O0TBOPHAs uaesa -
onepeTbCcsi Ha 3HaHWe nonb3osBatenem BEVCKMKa v nocteneHHO pasBuBaTh OTW 3HAHWUA B
HanpaBfeHNM MAaLUVMHHOMO KOJa, Liar 3a WaroM nokasbiBas kak anroputmbl BEVCKKa
nepeHocatca Ha 93bik ACCEMBJIEPa. 3Ta KOHUENUUS O4E€Hb XOPOLLO YKNaablBAaeTCA B TOT CTUIb
paboTbl, koTopbin "MIHPOPKOM" BepeT yxe TpeTuii rog, Ha ctpaHuuax "ZX-PEBIO" v B npoumx
CBOWX KHUTrax.

Ham Takke nokasanacb O4YeHb MpPUBAEKaTesbHOW wuaes KHUrm gatb  WMPOKOe
NnpeacTaBfiEHMEe KOHKPETHOMY MPOrpamMMmMCcTy O BO3MOXHOCTU MCNOMb30BaHMSA npoueayp,
"sawmnTbix” B MNM3Y gna ceoen noBcegHeBHOW pPabOTbl. OTO MOXET 3auMHTEepecoBaTb U TeEX, KTO
poctato4yHo xopowo 3Haetr "ACCEMBJIEP, HO He wmeeT p[ocTynHOM uHGopmauun 06
ncnonb3oBaHunm npoueayp N3Y B cBOMX Nporpammax.

Mbl ropsdyo 6narogapum Hawero nNoCTOSIHHOro coasTopa u3 r. banawosa CapaToBCKOM
06n. B. MNawopwnHa 3a npekpacHbIr NePeBO, 3TOMN HY>XXHOM KHUMM 1, FNaBHOE, 3a AOCTOMHbIN BbIOOP
CaMou KHUMM ONng nepesoaa.

K coxaneHuo, Mbl He Moram Obl ckasaTb, YTO OPUrMHaN HanNUCaH NMPOCTbIM AOCTYMNHbLIM
S13bIKOM, MOHATHbIM KaXxaoMy Hecneunanucty. Ho Mbl O4EHb XOpPOWO NOTPYAWIUCL Hapg, €e
agantaumen. OctaBnB No CyTn 6€3 UBMEHEHUS CTPYKTYPY KHUIMM 1 ee haKTUYeckoe cogepxxaHue,
Mbl MNOJIHOCTbLIO NepepaboTany BCIO METOAMKY NOJa4yn matepuana u Hageemcs, 4To caenanu ee
OOCTYMHOW AN HENOArOTOBJIEHHOrO YNTaTeNs, BNPOYEM O TOM, KaK 3TO yaanoch, cyanTb OyaeTe
Bbl camu.

Mockonbky cama KHura akTM4ecku He $BNsgeTcs Y4eOHMKOM MO MalUHHOMY
KOOMPOBAHUIO, a CAYXMUT MPaKTUY4ECKUM MocobuemMm ansg Tex, KTO Mnowes nNo 3TOMy MyTu, Mbl
OOJDKHbl  HAaNnOMHUTL Bam 0  uenecoobpa3HOCTM  NPUOBPETEHUs  HaWero  U3aaHus
"lMporpamMmmnpoBaHne B MalUMHHbIX kogax. [lepBble warn, npaktukym. CnpaBoyHuk”. 1o aton
KHUre yXXe€ 00y4Ynnmchb TbiICAYM NOJSb30BATENEN MU OHA NOKA NPOOO/IKAET OCTaBaTbCs Ny4YLNUM U3
BCEro, 4To ObISIO0 HANMMCaHO Ha OAHHYIO TEMY.

Ona Tex Hawumx yutatenenm, KOTopble Cenyac pellardT BroJIHE €CTECTBEHHbIA BOMPOC O
uenecoobpa3HocTn npuobpeteHnsa Bcero komnnekta "ZX-PEBIO-93", mbl paem copepxaHue
KHUru, kotopas sonaet B "PEBIO-93" nonHoCTbIO:

. BoiBOA, Ha 3kpaH.

. Komanpgpl PLOT, DRAW, CIRCLE.

. CyeT 04KOB B NporpamMmmax.

. CnyyariHble yncna.

. Onpoc knaBmnaTtypbl.

. NepemelleHne oObEKTOB.

. My3bikanbHble 1 3ByKOBbIE 3P PEKThI.
. Komangbl ATTR, SCREENS, POINT.

O~NO O WN =



9. PaboTa Cc NpMHTEPOM.
10. Pa3bop KOHKPETHOro npuMepa nepesofa Wrposoi nporpammbl n3 BEMCUKa B
MaLUWHHbIW KOA,

1. BbIBOA HA SKPAH

Co3pgaHne nporpamMm B MalLUWHHbIX KOAAX, BbIMOJHAOWMX BbIBOO, MHPOPMALUN HA 3KPaH -
yToMuUTENbHAA 3aga4da, Tpebyoulas 3Ha4YnTeNbHbIX 3aTpaTt pabo4yero BpeMeHn. TeMm He MeHee, 3TO
oOHa 13 Hanbonee BaxHbIX 3aaad. JJaxe o4eHb XOpOoLUME NPOrpaMmmMbl NMPOUrPadT MHOIOE, eCnn
MHpopMaums, BbIBOAMMAS Ha 3KPAH MNPU UX BbIMOSIHEHNW, HE BMOJIHE MOHSATHA WKW, XyXe TOro,
[onyckaeT HeoOHO3HAuHylo TpakToBKy. [lepen co3pgaHmem OO nporpamMmbl HEOOXOOMMO
noaymMmartb O TOM, Y4TOObl HAarNAAHOCTb BbIBOAMMON Ha 3KpaH MHpOopMauun Obina obecnedyeHa Ha
DOJIKHOM YPOBHE.

Ha komnbiotepe "ZX SPECTRUM" moxHO co3pgatb 21 rpaduyeckuin anemMmeHT, dopma
KOTOPbIX MOIHOCTbIO OMnMpeaenseTcs Nonb3oBatesieM. JTO Tak Ha3blBaeMble CUMBOJIbI FpaduKu
nonb3oBatena (User Definable Graphics - UDG). HeobxoamMmmo kKak MOXHO MOoJSIHEE UCNOJ/Ib30BaThb
3TN CUMBOJIbI B CBOMX Mporpammax npu BbiBOAE WMHOpMaUMM Ha 3kpaH. Hanpumep, npu
CO34aHNM UrPoBOM NPOrpaMmbl TUMNa "KOCMUYECKMX 3aBoeBaTenen” ansg nony4yeHust OTAesbHbIX
dparMeHToB N300paxeHns 3KkpaHa MOXHO MCMNOJIb30BaTb T€ XXe CMMBOJIbl, YTO UCMOML3YIOTCS AN
CO30aHua caMux "3aBoeBaTenen” nnu apyrmx o0bLEeKToB.

na BbiBOAA MHpOPMaUUM Ha 3KpaH Luenecoobpa3HO MCNOb30BaTb KOHTPACTHbIE LBETA.
He pexkomMmeHayeTCss MCNOMb30BaTb BMECTE KpPaCHbIA M PO30BbLIN, XENTbih M Benbii 1 T.M0.
Bnaropa3dymHO B nmporpaMmmax MUCNoJfib30BaTb TONIbLKO YEPHbI 1 Oenbin uBeTa, Tak Kak He BCe
NoNb30BaTENN UMEIOT LUBETHbIE MOHUTOPbI MU LIBETHbLIE TENTIEBU30PHLI.

Tak Kkak BbIBOAUTb MHDOPMALMIO HA 3KPaH HEODOXOAMMO Npu paboTe NMpPakTUYECKN OO0
NPOrpamMmbl, TO Mbl HQYHEM Hally KHUIY C TOrO, YTO PaCCMOTPMM B 3TOW rnaBe cnocobbl nepeBoaa
komaHabl BEVICUKa PRINT B MaLLVHHBIN KOA.

O6b14HO BEMCUK-nporpamMmma HauMHaeTcs ¢ TOro, 4TO ONpenensioTC OCHOBHbIE LIBETOBbLIE
aTpubyThl, HANPUMEP:

10 PAPER 3: INK 1: BORDER 5

3atem 9TM aTtpubyTbl YCTaHABAMBAIOTCA B CUCTEMHbIX MEPEMEHHbIX KOMMNbIOTEPA W

CTaHOBATCA AencTteylowymMn. enatoTt a1o KomaHaon CLS.
20 CLS

Hasainte nonpobyem caenatb TO Xe camMoe B MallnMHHOM koae. Camon npocton oyaer
onepauus yctaHoBneHus upeTta bopaiopa. OHa 3anMeT Bcero nuulb 6 6anToB B onepaTuBHOMN
namsTu.

CHauyana B peructp A npoueccopa 3aHOCUTCA 4UCio 5 (OHO O3HaYaeT 3eNeHbl LUBEeT
6opaiopa), a 3aTem Bbi3biBaeTcsa npoueaypa MNM3Y, koTopas BbINOAHUT U3MEHEHME 3TOro LBeTa.
HaHHasa npouenypa HasbiBaeTca BORDER v Haxogutcs oHa B M3Y no agpecy 229BH (8859 DEC).

Mpoueaypa He TONbKO YCTAHOBUT HEOOXOAUMbIA LBET OKAHTOBKW 3KpaHa, HO U nepeaact
3Ha4yeHMe Homepa ugeTa B cucTeMHylo nepemeHHyio BORDER (23624 DEC - 5C48H). Ons
XpaHeHns Homepa LuBeTa bopalopa B 3TOWM CUCTEMHOW NepeMeHHOon oTBeaeHbl 3 buTa (C TpeTbero
no nNATbIA) W, Takum 00pa3oM, BCEr0 MOryT ObiTb YCTaHOBAEHbl OO0 8 pa3NN4YHbIX LIBETOB.
OctaBwmecs 6UTbl B 9TON CUCTEMHOW MNEPEMEHHOW WCMONbL3YKTCA OS5 XPaHEHUS LBETOBbIX
aTpMBOYTOB HMXXHEN 4YacTu 9KpaHa (CMCTEMHOro OokHa). CMCTEMHOE OKHO 3aHMMAEeT Kak NpaBuiio
(He Bcerpa) oBe HMXHME CTPOKM 3KpaHa, B KOTopbIX Bbl BeinonHaeTe INPUT nnu pegaktnposaHue
nporpammsl. butel 0...3 onpepgensatoT Homep uBeTa INK B CUCTEMHOM OKHe, BUT 6 OTBEYaeT 3a
napameTp BRIGHT, a 6ut 7 - 3a napameTtp FLASH.

NTak, nporpamMma B MaLlUVHHBLIX KOAAX, aKBMBaneHTHas komange BEVICMKa BORDER 5,
OyoeT BbIrNAAeTb TakK, Kak nokasdaHo Ha nuctuHre 1.1 (MpepnonaraeTtcs, YTO MaLUMHHOM KOA,
Ha4YMHaeTca ¢ agpeca, 3agaHHoro gmpektuson ACCEMBJIEPa ORG).

Jinctunr 1.1
ANIPEC MAILL. KOO ACCEMBJIEP KOMMEHTAPUI
ORG 23760
23760 3E 05 LD A5 ; YCTAHOBUAM B aKKyMyNSaTOPE 4YUCNO
;"5" - KOO 3eneHoro uBeTa.



23762 CD 9B 22 CALL 8859 ; Boizos npouenyps M3Y "BORDER™.
23765 C9 RET : Boixog.

BbinonHntb yctaHoBky uBeToB INK n PAPER HemMHOro cnoxHee m COOTBETCTBYlOLLAA
nporpaMmma B MalUMHHbBIX KOJax Yy Hac 3auMeT yxe He 6, a 13 6anToB (OHa NpuBeaeHa Ha MNCTUHIe
1.2).

3a yctaHoBKy uBeToB PAPER n INK B OCHOBHOWM 4acTu 9KpaHa OTBEYAeT CUCTEMHas
nepemenHaa ATTR-P (23693 DEC = 5C8D H). NoatomMy ycTaHOBKa 3TUX LBETOB U3 MALUMHHOIO
KoOa CBOAUTCS K NEPEKITIOYEHUIO OUTOB B AAHHOW CUCTEMHOM MEPEMEHHON, a packnagka 3Tux
OUTOB TakoBa:

l |
Liset PAPER LeeT INK
MapameTtp BRIGHT
MapameTp FLASH

Ecnu Mbl XOTMM 13 MaLLMHHOIO KoAa AaTb KoMaHay, aHanormnyHyto PAPER 3; INK 1, To Ham
HaZ0 BKIOYUTb OUTbl B cUCTEMHOM NnepemMeHHon ATTR_P cnegyowwmm o6pasom:

7 6 5 4 3 2 1 0
0 0 0 1 1 0 0 1

0+0 +0+16+8 + 0+ 0 +1=25

T.e. dakTnyeckm Ham Haao Obinio Obl B A4ENKY NamMATn ¢ agpecom 23693 3acnatb 4ncno 25,

HanpuMep Tak:
LD (23693),25

Ho Takoi komanabl, kKoTopas no3sonuna bl 3acnaTb MPON3BOJIbHOE YNC/O B MPOU3BOJIbHYIO
AYerKy naMaTy KoMNbioTepa y npoueccopa Z-80 HeT. MpuxoanuTcss HEMHOro KOMOUHMPOBATD.

Cenyac y Hac ecTb BO3MOXHOCTb MO3HAKOMUTLCA C MHTEPECHBLIM CNOCOOOM agpecaunu B
npoueccope Z-80, KOTOpbIN Ha3bIBAETCHA MHOEKCHOM aapecaumenn. [leno B ToM, 4TO B NpoLieccope
€CTb lecTHaguaTupaspsgHaa pernctpoasa napa lY, B KOTOPOM MOXET XPaHUTbCS Kakoe-nmbo
uenoe 4ymncno ot 0 oo 65535. PaboTta komnbloTepa "ZX-Spectrum™ opraHn3oBaHa TakumMm 006pa3om,
4YTO NOCNE BKJIIOYEHUS €r0 B CETb B 3TOM PErMCTPOBOM nape ycrtaHaesnmeaeTtcs 4yncno 23610 (31o
agpec cuctemHor nepemeHHon ERR_NR). W 9TUM akTMBHO MOMb3YIOTCA Ha npakTtuke. ECTb
HeodrUManbHas 4OrOBOPEHHOCTb, YTO A9 PaboTbl C CUCTEMHBLIMU MEPEMEHHBLIMU UCMONbL3YETCA
aTta perucTtpoBaa napa. lpu 9TOM He Hago ykasblBaTb afpec HyxHonm Bam cuctemHomn
NnepemMeHHOn, a 4OCTaTO4YHO YyKasaTb "CMeLleHue", T.€. BEeSINYMHY, Ha KOTOPYIO OTCTOUT HYXHbIN
Bam agpec ot 3apaHee ycTtaHoBneHHoOro B peructpe IY. Torga Bmecto LD (23693),25 MOXHO
3anmcaTtb KOMaHay:

LD (IY+83),25

OT1a 3anncb BbIFNSOUT MOHATHEE YyXe XOTs Obl MOTOMY, YTO BCE, KTO NPOrpaMMuUpYyOT Ha
"CnekTpyme"” B MalMHHbIX KOAaxX, cpady MrHOBEHHO MOHMMalOT: pa3 mcnonb3dyetcs IY, 3HauuT
30ECb 3arpyXatoT Kakylo-TO CUCTEMHYIO MEPEMEHHYI0. A KaKyl0 UMEHHO, OHWN BbICTPO ONPenensrT,
OTKPbIB Tabnnuy CMCTEMHbIX MEPEMEHHbIX.

BepHemcs K Hawemy npumMmepy, cM. TMCTUHr 1.2. ITak, B NepBO CTPOYKE Mbl YCTAHOBUIIN
Heobxoammble upeTa PAPER un INK.



Nnctunur 1.2

AIPEC MAII. KOA ACCEMBNEP KOMMEHTAPI

ORG 23760
23760 FD 36 53 19 LD (IY+83),25 ; YCTaHOBUAM B CUCTEMHOW nepemeH-

;Ho BORDER 3Haudenus INK n PAPER.
23764 3E 02 LD A, 02 ; TOAroTOBKA K OTKPbLITUIO KaHana 2.
23766 CD 01 16 CALL 5633 ; OTKpbIBAEM KaHan 2.
23769 CD 6B OD CALL 3435 ; BoisoB npouenypsl CLS.
23772 (C9 RET :Boixopq,.
Jinctuur 1.3

AJPEC MAII. KOJ ACCEMBNEP KOMMEHTAPW1

ORG 23760
23760 3E 02 LD A,2 ;loAroTOBKA K OTKPBBAHMIO KaHana.
23762 CD 01 16 CALL 5633 :OTkpbBaeM KaHan akpaHa.
23765 3E 41 LD A, 65 :Kog cumBona "A".
23767 D7 RST 16 ; Bbi30B mpouenypsl nedatn CuMBONaA.
23768 (9 RET : Boixop.

JNnctuur 1.4

AIPEC MAII. KOA ACCEMBNEP KOMMEHTAPI

ORG 23760
23760 3E 02 LD A, 2 ; TOAroTOBKA K OTKPbIBAHMIO KaHana.
23762 CD 01 16 CALL 5633 ; OTKpHIBAEM KaHan akpaHa.
23765 3E 48 LD A, 72 :Kop cumBona "H”
23767 D7 RST 16 ; Bbi30B npouenypsl neyatn cuMmBOna.
23768 3E 45 LD A, 69 :Kop cumBona "E”.
23770 D7 RST 16 ; Bbi30B npouenypa neyatn cumBona.
23768 (9 RET :Boixopq.

Tenepb Mbl A0MKHBI AaTb KomaHay CLS. 910 Toxe caenaeT 3a Hac npouenypa, 3anmcaHHas
B MawwuHHOM koge lM3Y. [JaHHasa npouenypa Tak n HasbiBaetca - CLS n Haxogutca no agpecy
OD6BH = 3435 DEC.

BmecTte ¢ Tem, Bbl no-snanmomy obpatuam BHMMaHWE Ha TO, YTO Nepepn BbI30OBOM 3TOM
npoueaypbl Bbi3blBAaETCA euwe ogHa npoueaypa MN3Y no agpecy 5633 (1601H). 310 Becbma
BaXKHas npouenypa, oHa HasbiBaeTcss CHAN_OPEN, n mbl 6yoem eule He pas MCNosb30BaTb ee
npu M3ydeHUM maTepuanoB OaHHOW rnaBbl. BbI30OBOM 3TOM nNpoueaypbl OTKPbIBAETCS KaHan
BbIBOAA AAHHbIX HA 3KpPaH - 3TO KaHan nog HOMEpPOM 2 1 NOTOMY Nepen BbiI30BOM Npouenypbl B
peructp A sarpyxaetca umcno 2. Korga Bbl pabotanu B BEMCUKe, To MornvM He Aymatb O
Ha3HavyeHun kaHanoB. Ecnu xe Bbl BblgaeTe nHpopmaumio n3 MallMHHOIoO Koaa, To HMKTO 3a Bac
9TOr0 He caenaeTt, a caenatb 3TO HeobXxoAuMO, MHayYe KOMMbIOTEP HE MNOWMMET, Kyda Hado
noaaBsatb MHGOPMALVIO.

Tenepb Bbl, yBaxaemblie uuTatenn, OO/MKHbl YMETb yCTaHaBnMBaTb B MalUMHHOM KOAe
aTpubyThl 3KpaHa 1 BbIMONHATL OYMCTKY 3KpaHa. [laBanTte NOCMOTPUM Kak XXe HaM Hane4vataTb Ha
3KpaHe 4To-HMOyab coaepxaTenbHoe. lNpolle BCero HanevyaTaTb Ha 9KpaHe Kakom-nmbo CUMBOSI.
B nuctmnHre 1.3 nokasaH npumep NporpamMmmbl, KOTopas Harnedataet cumBon "A" (CMMBON meeTt
Homep 65 DEC) B neBOM BeEpXHEM Yyriy 3kpaHa ¢ koopanHatamu nosvumn nedatu (0,0). MmeHHOo
Takme KoopauHaTthbl TeKyLLEN NMO3ULMM YCTaHaBIMBAKOTCA NOC/E TOro, kak oTpaboTaeT npouenypa
CLS.

Ecnn Bbl XoTUTE pacneyaraTb Ha 9KpaHe Kakon-anmbo CMMBOJ, TO ero Ko4 NnpeaBapuTenbHo
nomkeH ObITb 3acnaH B perncTtp A npougeccopa, nocse 4ero go/mkHa ObiTb BblgaHa komaHaa RST
16, yto Bbl  BanTe Ha nuctuHre 1.3. MNo komanae RST 16 npoueccop 3anyctut npouenypy N3Y
PRINT_A 2, Haxogsawytocsa no agpecy 15F2H = 5618 DEC. CumBon, Koa, KOTOPOro HaxoamTcs B
aKKymynatope 6ygeT HaneyaTaH M OCYLLECTBUTCS NEPEXO, K CeAyoLLen No3nummn nevaTu.

Ecnu ¢ atum Bam Bce NOHATHO, TO Bbl 6e3 Tpyaa nonmeTte paboTty nporpammsbl 1.4, kotopas
Hane4yaTtaeT uenoe cnoBo - "HE", nooyepegHOo 3acblias CUMBOJIblI B aKKyMYNSTOP U BblaaBasa Mx
komaHgon RST 16.

Xopouwo, 4to cnoBo "HE" nmeeT ToNbko ABa CMMBOJA, a Kak ObiTb, ECNMN HYXXHO HanevaTtaTb



ONMHHOE npeaiokeHne? NoHATHO BeAb, YTO KOAMPOBaATb NevyaTtb AJMHHOM dpas3bl N0 CUMMBOAM
0EN0 OYEHb YTOMUTENIBHOE, K TOMY X€ HeobxoaMm O0NbLLIOM pacxod onepaTtMBHOM NAMATU - OH B
OBa pasa Oonblue, 4em agnmHa Bawero coobuieHns, noCKobKy Ha Kaxabli CUMMBOS ELE HyXHa
komaHaa RST 16, 3aHMmatowas 6anT.

Ona peweHns aTor Nnpobnemsl CyLLECTBYIOT KaK MUHUMYM TPU MyTH

(MaBHas naoes cocTomT B TOM, 4TOObI 3annucatb BCE CUMBOJIbI BbIBOOMMOIrO COOOLWEHNS B
HEKOTOPbIN 6AaHK AaHHbLIX N CYMNTBIBATb MX OTTyAA NO OAHOMY A0 TEX NOpP, Noka BeCb OaHK He OyaeT
ncyepnaH. AToT Nnpnem nokasaH B JlnctuHre 1.5 (Bepcus 1)

B aTOM nucTtuHre Bbl 3HaKOMUTECH C ABYMSI HOBbIMU perncTpoBbiMum napamu - BC n DE. Kak
npaswno, napa BC wucnonb3yeTtca nporpammuctamu Ois OpraHm3auum B Hel pa3Horo poja
cyeTymkoB, a napa DE - ong ykazaHus Ha Kakom-nnbo agpec B namsiTu KommnbioTepa. Pernctpbl
B,C,D u E He 06sa3aTenbHO OOMKHbI MCMOb30BaTbLCA Napamu, Kak 3To Obino ¢ pernctpom IY. OHu
MOTYT UCMNONb30BATbCS U KaK OAMHOYHbIE BOCbBMUOUTHBLIE PEMNCTPbI AN XPAaHEHUS LENbIX YACEN OT
0 no 255.

O6paTtute BHMMaHMe Ha napy onepauumn

LD A,B
OR C

OTO 04YEHb ObICTPLINA, 3KOHOMUYHbLIM U K TOMY Xe 00LenpuHAaTbin cnocod nposepkn BC Ha
HOMb. [lOoCKONbkKy B permctpe A y Hac 3arpyxeHo coaepxwumoe peructpa B, 1o pesynbrar
onepauun OR C 6yaeT HyneBbiM B TOM M TONIbKO B TOW cny4dae, ecnm n B n C paBHbl HyO.

JlnctuHr 1.5 (Bepcusa 1).

AJQPEC MAII. KOA ACCEMBNEP KOMMEHTAPW
ORG 23760
23760 3E 02 LD A2 ;[IoOroTOBKA K OTKPBBAHMIO KaHana.
23762 CD 01 16 CALL 5633 ; OTKPbIBAEM KaHa/l 3KpaHa.
23765 11 E4 5C LD DE, DATA ;B perucTposyw napy DE 3arpysunu

;afpec, B KOTOPOM XPaHWTCA Hauwe
: TEKCTOBOE CO00UEHWE.
23768 01 07 00 LD BC,7 ;B peruncTposoit nape BC opraHmso-
! BalM CYETYMK Ha 7 CUMBOJIOB.

LOOP
23771 78 LD A,B ;llpoBepka He 00HyNuAcd An cyeT-
23772 B1 OR C ;4ynK cumsonos B BC?
23773 (8 RET 7 :Bbixon, ecnu oH 0bHynancs.
23774 1A LD A, (DE) :B3anu B akkymynaTop Tekyuui
;cuMBONT M3 cnucka DATA.
23775 D7 RST 16 ;HanewaTanu ero Ha akpaHe.
23776 13 INC DE ;lepewnm K 04epenHoMy CUMBONY.
23777 08 DEC BC :YMEHbUWMAM CHETYUK CUMBONOB Ha 1.
23778 18 F7 JR LOOP ;Mepewnu Ha meTky LOOP pna ove-
; PEOHOM NMPOBEPKM HE 3aKOHYUNCH
;I CMUCOK MNevaTaeMblX CUMBOMOB.
DATA
23779 72 69 76 80 32 77 69 ;HaunHaa ¢ appeca 23779 Mbl XpaHum
;coobueHne "HELP ME™.
Jlnctuur 1.5 (Bepcus 2).
AJPEC MAILI. KOA ACCEMBNEP KOMMEHTAPW1
ORG 23760
23760 3E 02 LD A,2 ; [IoOAr0TOBKA K OTKPBBAHWIO KaHana.
23762 CD 01 16 CALL 5633 ; OTKpbiBaeM KaHan akpaHa.
23765 11 DF 5C LD DE, DATA ;Anpec coobueHus.
23768 01 07 00 LD BC,7 ; InvHa coobueHns - 7 CUMBOJOB.
23771 CD 3C 20 CALL 8252 ; Boizos npouenypsl M3Y PR_STRING.
23774 (9 RET : Bbixog,.
DATA

23775 72 69 76 80 32 77 69 ; CooOuwerne "HELP ME™.



Ob6paTtunTe Takke BHUMAHUE Ha TO, YTO Mbl 3annucann Halle CooOLEHME, HaYMHasA C agpeca
23779. Ho aT0 coBceM He o0b6sa3aTtenbHO. MoxeTe XpaHUTb CBOM TEKCTbl FAe XOTUTE, B NOObIX
agpecax, yaobHbix Bam. BaxHo Tonbko, 4T00bI B cTpoke LD DE,DATA B pernctposyto napy DE 6bin
3acnaH UCTUHHBIW aapec Havana Bawero coobuwerHusa OT 0 40 65535.

BTopown BapuaHT 3TOM NporpamMmmbl BbirSANT HEMHOrO 6onee npocteiM. Ecnu Bel 3apaHee
ycTaHoBMAM B pernctpoBon nape DE agpec, ¢ kotoporo HaumHaeTcs Bawe coobuieHnmne, a B BC -
OJINHY 3TOro coobuieHnst, To 6onbLUe MOXHO BOOOLLE HMYEro He AenaTtb, a Bbi3BaTb NpoUeaypy
M3Y noa Ha3BaHnem PR_STRING, koTopas cama HanevaTtaeT 3a Bac 910 AnMHHOE coobLleHme.
Mpouenypa PR_STRING Haxogutcsa no agpecy 8252 DEC = 203CH. Mpumep cm. B JInctuure 1.5
(Bepcuma 2).

TpeTtuii cnocob - cambili MOLLHBIN. EFro npuMeHsIoT B TeX cnyyasx, korga 'y Bac 3arotosfnieHo
HEe oAHO coolOuleHne, a MHoro, T.e. Bbl umeete uenyio Tabnuuy CoOoOLLEHM, HO 3apaHee He
3HaeTe, Kakoe Korga npuaertcs nedaratb. B aTomM cnydyae Bam xoTenoch Obl BblgaBaTb Ha 9KpaH
HY)XHOE COOOLLEHME yKa3aB TOJNIbKO €ro Homep. MMeHHO Tak m mnoctynaiT B abCOMOTHOM
OONbLUMHCTBE NPOrpamMMm, HanMCaHHbIX B MALUMHHbLIX Kogax. MIMEeHHO Tak OpraHM30BaHO U Camo
M3Y, koTtopoe, kak Bbl 3HaeTe, XxpaHUT B cebe MHOro pasHbix coobuieHnii Tuna "Start tape and
press key..." n BblgaeT BaM BCAKUN pa3 MMEHHO TO, KOTOPOe Hajo.

Y106bl Nporpamma 3Hana, rge KOHYaeTCs OOHO COOOWEHME M HauYnMHaeTca npyroe,
NPUMEHSIIOT CNeuuanbHbIv MPUEM - K KOy NOCAeAHEero CMMBOoJia CoobLEeHNa NpnbdaBnsatoT YMCNO
127, 1.e. pakTnyeckm B NocnegHeEM CUMBOJIE KaXAoro COOOLUEHUS MPUHYAUTENbHO BKIOYAKOT
cTapwuni (7-on) 6ut. Takum o6pa3om, CUMBOJ, KOA, KOTOPOro > 127 aBnaeTca MapkepoM KOoHLua
coobuieHna. Tenepb HeTpyoHO co3gaTtb nporpammy gas nedatm 1-ro coobuweHus. Owna
NPOCMOTPUT TEKCTLI, HA4YMHas C agpeca, yctaHoBneHHoro B DE, otcuntaeT N-1 mapkep v Ha4yHeT
neyataTb TO, YTO HANAET nocne Hero. CumBoblI OyayT NevaTaTbCa N0 OAHOMY OO TEX Nop, Noka He
oynet HangeH N-bii mapkep. Ana nedatn nocnegHero NpuaeTca NnpeaBapuTesibHO OTHATb OT ero
3Ha4yeHus yncno 127.

B nuctunre 1.5 npmBeneH npmmMep Takom paboTbl, HO A4J19 NPOCTOThl TaM NPUHATO, 4TO Yy Bac
€CTb He Tabnuua, a ToNbKO OAHO COOOLLIEHME, 3aKaHYNBAKOLLLEECS MHBEPTUPOBAHHLIM CUMBOJIOM
(k kogy cumBona npmbaeneHo 4mucno 127).

Kctatn, obpatute BHMMaHME Ha TO, YTO €cim 4ucna, bonbwme 4dem 27, ABASIOTCS
Mapkepamm KOoHUA COOOLEeHMs, TO OY4EBMOHO HENb3s OOMyCcKaTb, 4TOObLI B Bawwnx Tekctax Obinu
CMMBOJbI, KOO KOTOPbIX 6onblie 27, T.e. CUMBOJbI 6N104HON rpadukn koabl oT 128 oo 143) un
CUMBOJbI rpadumkn nonb3osBaTtens (kogsl ot 144 no 164) BOCNpomM3BOANTb TAKUM METOA0M HENbL3A.

Moxoxas Ha aTy, HO Bonee cnoxHas npouenypa BbIBOAA HA 3KPaH 3HAYEHWUIN KIABULLHbIX
CnoB 1 coobuweHnn 06 owmnbkax mcnonblyetca B N3Y komnbioTepa. CtapToBbI agpec 3Tomn
npoueaypsbl - 3082 -DEC = 0COAH.

Bbl MOXETE M camMn BblaaBaTb M3 MALLUMHHOIMO KOAA CUCTEMHbIE COOOLLEHNS 06 oLmnbKax,
NOJHBIN NepeYeHb KOTOPbIX 0ObIYHO NPUBOAAT B PYKOBOACTBE MOJIb30BATENSA KOMMbIOTEPA.

Tak, oHM MOryT ObITb NErko BbIBEAEHblI HA 3KpaH C nomouwbio komaHabl RST 8. bawnt,
cneaywolWmii 3a 3TON KOMaHOOW, onpenenseTr Kakon Buia, COOOLEHUA HeoOXOAMMO BbIBECTHU,
HanpMMmep, ecnm HeobXxoAMMO BbIBECTWM Ha 3kpaH coobuieHme "K invalid colour”, koTtopoe B
nepeyHe coobuweHunn o0 owwunbkax sBngeTcs ABaguaTb MepBbiM MO CYETy, TO Heobxoammo

3anucaTtb:
RST 8
DEFB 19 (Homep coobuweHus MUHYC 2)

Mpunyem HeT HeobxoammMocTn aaBaTb komaHay RET nocne aToro, Tak Kak cpasy e nocne
BbIBOAA Ha 3KpaH coobLeHns o6 owwmnbke ocyuiecTsnaeTcs Bo3spatT B BASIC-cuctemy.

Tenepb Mbl MOXEM NPUCTYNNUTb K PACCMOTPEHUIO CNOCOOOB BbIBOAA HA 3KPaH CUMMBOJIOB
AN gaxe UebliX CTPOK B 3a4aHHY0 No3numio Ha 3kpaHe. B BASIC-nporpammax 9To BbINOAHAETCA
¢ nomoLbtio onepatopa PRINT AT, nocne KOTOpPOro 3anmcbiBaeTca HOMep CTPOKU, HoMep cTonbua
1, HAKOHEeL,, cCaMo coobLLEeHne, KOToOpoe HeEOOXOANMO BbIBECTU HA 3KPaH.

Ona aToro ucnonb3ylTca Tak HadbiBaemble ynpasngwoowme koapl. Ecnn Bel nocmoTtpute
nobyo Tabnuuy cumeonoB ASCII, To yBuamTe, 4TO NeYyaTHbIM CUMBOJIAaM COOTBETCTBYIOT KOAbI,
HauynHas ¢ 32 DEC (ato cumBon "npoben”. A koabl ¢ 0 oo 31 aBnaeTca HeneyaTHbIMU (T.e. He
MMEIOT 3aKpensieHHOM 3a HUMW NUTEPbl) U UCNOJSb3YIOTCA B KayecTBE Yynpasnsiiowmx. Tak,



Hanpumep, B "Cnektpyme” koabl ¢ 0 no 5 n ¢ 24 no 31 BoobLLe He NCNOAL3YOTCH, a ¢ 6 no 23 -
Cny>KaT B Ka4eCTBe ynpasnagaowmx. (B komnbioTepax Apyrmx CUCTEM 3TO MOXET ObITb 1 HE Tak).

3a koopauHaTbl NO3MUMM  Medatu OTBedaeT koa 22, OH SBASEeTCS aHalorom
BEMCWKosckoro onepaTtopa AT. K Hawemy cyacTbio, komaHga RST 16 pacnosHaet kog, 22 kak
PRINT AT n mncnonb3yet cnenywowme 2 6anta kak "x" n "y" koopguHaTtbl, 3agaiowme PRINT-
no3vumio Ana BbiBOOA COOOLLEHMS HA 9kpaH. [porpamma 1.6 AeMOHCTPUPYET MCNONb30BaHME

rnocriegoBaTesibHOCTY OanToB
DEFB 22
DEFB 3
DEFB 5

KaK aHasor oneparopa
PRINT AT 3,5.
CoBepLUeHHO Tak Xe MOXHO NpuMeHATb koabl 23 u 13 kak aHanoru onepatopos TAB u
ENTER, coOTBETCTBEHHO.
Jlnctuur 1.5 (Bepcus 3)

AJPEC MAII. KOJ ACCEMBNEP KOMMEHTAPUI
ORG 23760

23760 3E 02 LD A,2 ;loAroTOBKAa K OTKPBBAHMIO KaHana.

23762 CD 01 16 CALL 5633 :OTKkpbBaeM KaHan akpaHa.

23765 11 E5 5C LD DE, DATA :Agpec Havana coobuweHuq.

LOOP

23768 1A LD A, (DE) ;B3anu Tekywwin cumson.

23769 CB 7F BIT 7,A ;llpoBepsaem ero crapuvin 6uT.

23771 20 04 JR NZ, END ;ECnm OH He Hyneson, TO 3TO MOC-
(NeAHNA CUMBOM M Mbl NEPexoauMm Ha
;MeTKy END.

23773 D7 RST 16 :MHaye neyaTaem ero Ha 9KkpaHe.

23774 13 INC DE ; Mlepewnn K o4epenHoMy CUMBONY.

23775 18 F7 JR LOOP ;BosBpaT Ha MeTky LOOP.

END

23777 CB BF RES 7,A : Bulkao4unu ctapunii OGuT nocnegHero
; CMMBONA.

23779 D7 RST 16 ;HanewaTanu nocnegHwu CUMBON.

23780 (€9 RET :Boixon DATA

23781 72 69 76 80 32 77 197 : CoobueHne "HELP ME".

Jinctnur 1.6
AIPEC MAII. KOA ACCEMBIEP KOMMEHTAPUI
ORG 23760

23760 3E 02 LD A, 2 ; TOAroTOBKA K OTKPbIBAHMIO KaHana.

23762 CD 01 16 CALL 5633 ; OTKpHIBAEM KaHan akpaHa.

23765 11 DF 5C LD DE, DATA ;Anpec Hadana coobueHus.

23768 01 0C 00 LD BC, 12 ; lnvHa coobueHns ¢ y4eToM ynpasnsanmx KOAoB.

23771 CD 3C 20 CALL 8252 ; BbidoB nmpouenypsl M3Y PR_STRING

23774 C9 RET :Boixon DATA

23775 22 DEFB 22 ; Kog ynpaBnexHua noauumnen nevaTu

23776 03 DEFB 3 ; KooponHaTa "Y=3"

23777 05 DEFB 5 ; KooponHaTa "X=h"

23778 84 72 65 78 4B ; TekcT coobueHns "THANK YOU"

23783 32 89 79 65

Jlnctuur 1.7

AJPEC MAII. KOJ ACCEMBNEP KOMMEHTAPUI
ORG 23760
23760 3E 02 LD A,2 ;loAroTOBKAa K OTKPBBAHMIO KaHana.
23762 CD 01 16 CALL 5633 :OTKpbiBaeM KaHan akpaHa.
23765 11 E2 5C LD DE, DATA :Agpec Havana coobuweHua.
23768 01 24 00 LD BC, 36 ; lnvHa coobueHns ¢ y4eToM ynpaBnsanWmx KOAOB.
23771 CD 3C 20 CALL 6252 ; BoisoB nmpouenypsl M3Y PR_STRING
23774 CD 4D 0D CALL 3405 : KonuposaHue ATTR-P B ATTR-T.
23777 (9 RET : Boixon DATA

23778 22 04 07 17 02 ; CooOwerne CAN YOU READ THIS c



33783
23788
23793
23798
23803
23808
23813

16 04 18 01 19 ; MHMNAHTUPOBAHHEIMM B HEM KOOaMu
01 21 01 20 01 ; YIPaBAEHUA KOOPOMHATOM Mo3uuun
67 65 78 32 89 ;medaTu 1M Kogamu ynpasneHus

79 85 32 82 69 UBETOBbLIMM aTpubyTamu.

65 68 32 84 72
73 83 21 00 20
00

C nomouwpbto ynpaBndawowmnMx KOAOB MOXHO He TOJIbKO 3adaBaTb KOOpAWHATbl MO3NLNA

neyatn, HO M UBEeTa WU npouyne aTpubyTbl MeyaTaembiX CUMBOJIOB. s 3TOr0 €cTb CBOW
ynpaengowme Koapl.

INK -Kopn 16
PAPER -kop, 17
FLASH -kopn 18
BRIGHT -19
INVERSE -20
OVER - kopn 21

Mporpamma 1.7 nokasbiBaeT Kak MUCMOJIb3YOTCS YrpaBasiowme Koabl, COOTBETCTBYIOLLME

PAPER, INK, BRIGHT nT.4.

[Mocne ncnonb3oBaHMSA BPEMEHHbLIX LLBETOB 4J19 BbIBOAA HA 9KPaH coobLeHNS HeEOBX0aMMO

BEPHYTbCSA K MOCTOSAHHBbIM LBETaM O/ obecneyeHns ganbHenwero Beisoga. Ans pexumos OVER un
INVERSE 310 TpeboBaHme nerko BbINOJIHAETCH, Tak kak komaHga RST 16 nerko pacno3HaeT mx
ynpasnswowme koabl. Ana nameHenmsa PAPER, INK, BRIGHT n FLASH, HeobxoaumMo Bbi3BaTbh U3
M3Y npouenypy (aapec 3405), koTopas KONUPYET COAEPXKMMOE CUCTEMHON nepemMeHHon ATTR-P
(23693) B cuctemnyto nepemeHHyto ATTR-T(23695).

(MpoponxeHue cnenyer)



Mwuxannenko B.C., Typosu4 A.K.

SAWLUTA NMPOrPAMM

Mbl npomomkaem nNyonukaumio MaTtepuanoB, MNOCBSALWEHHbIX 3awwmTe NPOrpaMMHOro
obecrneyeHns OT MPOCMOTPa U KONMpoBaHus. HenocpencTBeHHass TeMa CErofHsILHEN CTaTbu
cBsizaHa C NogpoOHbiM pa3bopomM cTaHaapTHbiX npoueayp M3Y, ocywecTBASioWwmux 3arpysky
JaHHbIX C MarHMTogpoHa.

(MPOZOJIKEHWE)

Havano cm. B "ZX-PEBIO-92":
N1,2-c.9-16

N 3,4 - c. 53-60
N5,6-c.97-104
N7,8-c.141-146

N 9,10 -c. 185-192

N 11,12 - c. 230-237.

1.1 Mpoueaypsbl B MALLMHHbIX KOAAX, peanu3ylowme 3arpy3ky nporpamMmm c
mMmarHutocdpoHa.

Mbl ¢ Bamun paccmMoTpenm cuctemMy KoaupoBaHUSA MHGOPMaUUM Ha MarHUTHOW JEHTE.
Tenepb NpuUCTyNMMM K paccMOTpeHuto npoueayp [13Y, peanuayowmx BBOA NpOrpaMm
"Cnektpyma"” ¢ marHutodoHa.

Ona Toro, 4ToObl TOYHO OLUEHUTbL BPEMEHHBIE XapPaKTEPUCTMKM OMnepaunii, peannsyromx
HeobXoaMMble 3a0EPXKU B LMKIE 3arpy3ku, HEOOXOAMMO 3HATb BPEMS UCMONIHEHNS OTAENbHbIX
MHCTPYKUMn npoueccopa Z-80. Kak Bam yxe BeposTHO M3BECTHO, CKOPOCTb PaboThbl Npoueccopa
Ha HECKOJIbKO MOPSAKOB BbIWE MaKCUMMasIbHOM CKOPOCTU 3anmcu KOAMPOBAHHbLIX JIOMMYECKNX
eauHNL, MHPOPMaLMN Ha MarHUTHOM neHTe. [1oaToMy NporpamMma A0JIKHA BbINOHATL 3a0EPXKY
NOCNe Kaxaoro 3annucbiBAEMOro Ha MarHMToMoH buTa AaHHbIX.

Bpemsa 3agepxkm yoobHO cumTathb HE B CeKyHOax, a B UMKIAX TAKTOBOrO reHepartopa,
KOTOPbIA CUHXPOHU3MPYET paboTy npoueccopa Z-80. Y kaxaoi KomaHabl npoueccopa eCTb CBOSA
NPOAOIKNTENBHOCTb, KOTOPAsaA MOXET ObiTb M3MEpEeHa B 3TUX uUMknax. Bnpoyem, He ansa Bcex
KOMaH, 3TO BeSM4YMHa MOCTOsHHAdA. Tak, Hanpumep, ANs KOMaHA, CBSA3AHHbIX C KaKMM--mbo
ycnosueMm, (Hanpumep JR NZ v T.n.) 4yncno umknoB 0Obl4HO 3aBUCUT OT TOr0O, BbIMOJIHAETCH UAN
HEeT OAaHHOe YC/I0BME N AN KaXA0ro cnyyas passimyHo, NO3TOMY HaM HeoOX0AuMO YYUTbIBaTb U
3TOT dakT M paccmartpmeaTb COOTBETCTBYIOLWME NPUEMbI 3a4EPXKU, UCMNONb3yEMbIE B JAHHOMN
npouenype 06paboTkn nHdopmaumm, NOCTynaoLmne C MarHUTHOW NEHTHI.

MHpopmaumio O KONMMYeCcTBe UMKIOB MO KaxaoW KoMaHae npoueccopa Bbl moxerte
nonyynts wn3 cnpaBoyHnka "MHOOPKOMa" no wmukponpoueccopy Z-80, cM. KHuUry
"MporpamMmmmnpoBaHne B MaLlLMHHbIX kogax. Mepeble waru. MNMpaktnkym. CnpaBoYHMK".

Mpoueaypa, BbiNOAHAOLWAA 3arpy3Kky MHPoOpMauum ¢ MarHMTogoHa, HaynHaeTca B MN3Y ¢
agpeca 0556H = 1366 DEC. Ee gencrteme 3aknio4aeTcd B MHOTOKPaTHOW NPOBEpPKeE LWeCcToro burta
nopta 254 n B onpeneneHnm BPpEMEHHOro MHTepBana Mexay AsymMsa cneayowmmm apyr 3a gpyrom
dpoHTaMU.

Takum 00pa3om, NpuM 4TEHUM OAOKa OAHHUK C JIEHTbl BaXHENLWIUM SBASETCA TOYHOE
onpegeneHve  uvHTepBana Mexay GpoHTamm  curHana. JTy  paboTy  BbIMOSHAET
cneumann3vpoBaHHaa npouenypa, pa3meweHHas B MN3Y komnbioTepa noa agpecom 05E3H =
1507. 91y TOouky Bxoaa B [13Y MOXHO MCNoAb30BaTb, KOrga Hago0 YyCTaHOBUTb, CKOJIbKO BPEMEHM
NPOWNO OT MOMEHTA BbI30BA MPOLLEAYpPbl A0 OOHAPYXEHUs OBYyX, CNeaylowux OOMH 3a Opyrum,
CMEH ypOBHen curHanoB B rHe3ge EAR (1 Hackonbko o6a OHM COOTBETCTBYIOT AOMYCTUMbIM
npenenam TpedyemMbiX BDEMEHHbIX UHTEPBAJIOB).

Btopoin BaxHOM TO4YkoM Bxoga B [13Y gaBnaetrca cneumann3vpoBaHHasa npoueaypa,



no3BoNsoWas onpenennTb, CKOJIbKO BPEMEHM MPOLIO C MOMEHTA BbI30Ba npouenypbl 00
nonyyeHuss nepsoro ¢poHTa. OHa pasmeuwaerca no agpecy 05E7H = 1511. Bbi3oB aTOM
npoueaypbl  BbIMOMHAETCA MOCNe MnoMeweHns B peructp B BpemMeHHOM KOHCTaHThI,
OrpaHNyYMBalOLLLEN KOTMYECTBO NPOBEPOK NopTa 254.

Ecnn okasbiBaeTCs, 4TO BPEMS OXMAAHUA CMEHbl GPOHTOB CUrHaNa NPEBLILLEHO UK OyaeT
yCTaHOBEH ¢akT HaxaTusa knasuwmn BREAK, npoucxoant cbpoc dnara C pnarosoro perncrpa F.
[na pacno3dHaBaHUs KaXxaom N3 aTnux gsyx cutyauumn cnyxut dnar Z. Ecnn oH 0OHyneH, 3Ha4YmMT BO
Bpemsi paboThbl AaHHONM Npoueaypbl Obina HaxaTa knasuwa BREAK.

Mbl Ha4yHemM pacCMOTpEeHMEe npouenypbl 3arpyskm C WU3Yy4EHUS ITUX NOANPOrpamMm.
HasBaHua npoueanyp ctanm obLEeNnPUHATLIMUK Nocne Bbixoaa B cBeT kHurn A.JloraHa n ®.0OXapbl
"MonHbin ancaccembnep N3Y Cnektpyma”. Te xe Ha3BaHUA NCMOJIb30BaHbI 1 B HAanMbonee NosIHOM
onucaHmun padoTbl "Cnektpyma” ¢ marHutodpoHom Anmxesa Kannodga ("Cnektpym n marHntTopoH")
N Mbl COXPaHSAEM Te Xe HaMeHOBaHUs npoueayp.

METKA ACCEMBJIEP LINKITbI
1 LD-EDGE-2  CALL LD-EDGE 1 17
2 RET NC ;11,5
3 LD-EDGE-1 LD A, #16 e
4 LD-DELAY DEC A .
5 JR NZ, LD-DELAY ;12,7
6 AND A ;4

Kak Bbl yxe 3ametunu, LD-EDGE-2 obecneuymBaeT OBYKpaTHbIA BbI3OB npouenypbl LD-
EDGE-1. lNepepn Tem, Kak NpUCTYyNnTb K NPOBEPKE NopTa, Bbkmnaaetca 358 TaktoB paboTsl Z-80.
NPOLLECCOP CNNLIKOM ObICTPOOENCTBYIOLWMIA MO CPABHEHMIO CO BPEMEHEM, B TEYEHNE KOTOPOro Ha
OCHOBe akTMBHOro curHana ot ULA, ctabunnmnanpyeTcs COCTOsiHME WwecToro 6uta nopta 254.

B nocnegHen KONOHKE NpUBEOEHO BPEMS 3aTpaynMBaeMoOe Ha BbINOJIHEHME KaXaomn
onepaunn, U3MEPEHHOE B TakTax MuUKponpoueccopa. Tak, B Cflydae BbINOJSIHEHUSA onepaunm
BO3BpaTa M3 noanporpamMmbl, B 3aBUCMMOCTU OT cocToaHua dnara nepeHoca C - RET NC -
3aTpadmBaloTca 5 unm 11 TakTOB MUKPOMPOLECCopa, B CBA3WM C TEM, BbINOJIHAETCA YyCNOBUE, Uin
HeT. Mo aHanormyHom npuynHe Mbl NPMBOAMM [OBa 3HAYEHUS U Oas npouenypbl YCIOBHOMO
nepexoga JR NZ, nockonbky BpeMs, 3aTpa4ynBaeMoe Ha ee BbINOJIHEHNE, MOXET OblTb Pa3nnyHbIM
B 3aBMCUMOCTW OT BbIMOJSIHEHUSA NN HEBLIMNOSIHEHMS YCITOBUS.

Mocne Havana pabotbl npouenypbl LD-EDGE-1, B akkymynarop 3arpyxaeTtcs
LecTHaguarepnyHoe 3HadeHne 16H. Bbnarogapa 3TOMy Mbl OpraHuU3yem UMK  3a0epxKu,
OCHOBAHHbIN Ha YMEHbLUEHUN aKKyMYyNSTOpa Ha €OMHNLY N CPABHEHUM 3TOrO 3HAYEHUS C HYJIEM.
Ecnn HONb He OOCTUrHYT, Mbl MPOAO/IHKAEM YMEHbLLIATb akKyMynsTOp Ha eamHuuy, obecneyvBas
3agepxky. Tak nponcxogut poBHO 7 + 21 X 16 + 4 + 7 + 4 = 358 TakTOB Mm1Kponpoueccopa.

Komanpooin AND A cOpacsiBaeTcs ¢onar C, KOTOPbI, Kak Mbl 3HAEM, BbIMOMHAET QYHKLNMN
Mapkepa.

Mocne oBHyneHns Mmapkepa NPoOBeEPSETCA, OCTUIA /I BPEMEHHAsA KOHCTaHTa B PErnCcTpe
B 3HauyeHusa Hyna. ObpaTtute BHMMAHME, 4TO B MPOTMBOMOJIOXHOCTbL Npoueaypam 3anmcu, 34echb
3HavyeHune permcTpa B yBennyeHo Ha eguHuLy.

7 LD-SAMPLE  INC B ;4
8 RET Z ;11,7

Cnepylowym atanom naet KOHTpPOoNb Haxatus knaesuwn BREAK. [1ng 9TOro mMbl CHUTbIBAEM
4YMCNOBOE 3HA4YeHmne U3 noprta 254 n, nocne poTaumm AAHHOrO 3HA4YEeHUs (MPUYEM NHTEPECYIOLLINIA
Hac OuT cmew@aetca Bo ¢gnar nepeHoca C), Mbl OCyllecTBAsseM NpoaoskeHne padoTbl, NMbdo
BbIXOANM N3 JaHHOW npouenypbl. Bce 3aBucuT oT TOro, Obina nu HaxaTta knaevwa BREAK.

9 LD A #7F 7
10 IN A, (#FE) ;11
11 RRA P4

12 RET NC 11,7



Tenepb Mbl MPOBEPSiIEM, U3MEHUNCS NN WwecTton 6ut 254 noprta, B COOTBETCTBMU CO
3Ha4YeHneM, coxpaHgembiM B permctpe C (MMEeHHO 3TOT OUT curHanma3mpyet O MOCTYMIEHUMN
curHana ¢ marintodona). Ecnm 6ut He nameHunncs, 0 Yem CBUAETENbLCTBYET HyNeBon ¢nar Z, To
OH NMPOBEPSETCS CHOBA.

13 XOR C ;4
14 AND #20 7
15 JR Z, LD-SAMPLE ;32,7

MDpPOoHT curHana unsBne4vyeH, MHBEPTUPYIOTCA BCe OuTbl B pernctpe C nm ogHOBPEMEHHO
N3MEHSEeTCHA MHPOPMaLUS O COCTOSSHUM NopTa, a Takke UBET U3MEHSAETCS Ha OOMOSHUTENbHbIN
uBET 6opatopa (KpacHbIN-ronyobom nam CUHNN-XENTbIN). ST onepaLnm BbIMONHAIOTCA C MOMOLLbIO
cneumanbHOM KOMaHAbl MHBEPCUU. 115 9TOro Mbl 3aHOCUM B aKKyMYSITOP COAEPXMMOE pernmcTpa
C, nocne 4yero Han akkymynsTtopom BbinosiHAeTcs komaHga CPL, koTopas MHBEPTUPYET Kaxabln
ero 6uT Ha NPOTUBOMONIOXHbLIN. B pedynbtate nonyyaercs kak Obl AOMOSHEHNE COAEPXMMOro
akkymynatopa o 255 (B abCcontoTHOM ABOUYHOM apudmMeTurKe).

lMocne 3Toro MHBEPTMPOBAHHOE 3Ha4YeHne Mbl BO3BpaLliaem B permctp C.

16 LD A,C 4
17 CPL 4
18 LD C,A 4

Mocne cmeHbl uBeTa Ooppalopa Ha 9kpaHe Bkawyaetca ¢nar C peructpa F, 4Tto
curHannaupyet o6 ycnewHoM peaynbtate npoBepkn. COOTBETCTBYIOLLME NPOMEXYTKN BPEMEHMU
noacYuTbiBaeT npouenypa, Bbi3blBAemMasi Ha OCHOBE MpupalleHus 3HadyeHus B perucTtpe B.
Kaxabin Bbi3oB npoueaypbl LD-EDGE-1 onutca 465 TakToB MUKponpoueccopa nitoc no 58 taktos
Ha Kaxapbl ONONHUTESbHbIN TECT.

19 AND #07 7
20 OR #08 7
21 OUT (#FE),A ;11
22 SCF ;4
23 RET ;10

PaccmMmoTpuM Tenepb OCHOBHYKO 3arpy3odHyio npouenypy LD-BYTES. OHa 3aHumaeT B
namatn o6bem HadmHaa ot 0556H po 05E2H. MNMepen Hayanom paboTbl Npoueaypsbl B peructp DE
HEOOX0OMMO 3aHEeCTU OMHY YynTaemoro 6noka, B pernctp IX agpec 6anta, HaumMHasi C KOTOPOro
00JKHA ObITb 3arpyxeHa nHpopmaums. B akkymynatop 3aHOCUTCS Tun 610ka.

LD-BYTES MOXeT He TOSIbKO CUYMTbIBaTb pansbl B NaMsTb, HO TakXe U CpaBHMBATb MX. Ha
3TOM MpuHUMNE ocHoBaHo aencTtene BEMCUK-komaHabl VERIFY. Heobxooumblint pexmum paboThbl
onpenenseTca coctosHueMm ¢nara nepeHoca C nepen BbI3OBOM Mpoueaypbl 3arpy3kun. Ero
yCTaHOBKA B €AMHULYY O3HA4YaeT CYMTbIBAHME B NaMATb BCero ¢aina, a 0bHyneHme - CpaBHEHME.
lMockoNbKy MMUKPOMPOLECCOP MOXeT paboTaTb He 0O0nee 4Y4eM C LECTHaAAUATMPA3PSOHbIMU
yucnamu, onnHa YutTaemoro 6aoka He MoxeT npeBbiaTb 65535 (FFFFH).

1 LD-BYTES INC D ;4
2 EX AF,A'F’ ;4
3 DEC D ;4
4 DI P4
5 LD A, #0F 7
6 OUT (#FE),A 01
7 LD HL, #053F 01
8 PUSH HL

y
0

Pernctp D yBenunumBaetcs C uenbio 0OHyneHus dnara Z nepen COXPaHEHWEM €ro B
anbTepHaTMBHOM Habope permcTpoB Mukponpoueccopa. locne atoro 3HadeHue peructpa D



BOCCTAHaB/IMBAETCH N 3anpeLLatnTca MackMpOBaHHbIE NPepbIBAHUA.

3aHeceHne B permctp A 3HayeHus CFH 3HameHyeT coboi ycTtaHOBKYy Oenoro ugeta
Gopaopa NnyTem BblAaym 3TOro 3HadeHns B nopT 254. B permnctposyto napy HL 3aHocuTca agpec
npouenypbl 00padoTkm Bo3BpaTa SA-LD-RET, KOTOpbIV COXpaHAETCA Ha CTeke.

9 IN A, (#FE) ;11
10 RRA ;4
11 AND #20 7
12 OR #02 v
13 LD C,A ;4
14 CP A ;4

MepBbii TecT nopta 254 npeactaBnsieT COOOW 3aHECEHME B aKKyMyNsiTOP 3HaYeHus
COCTOSIHMS OAHHOr0 nopTa C MOCNenylwen ero potaumen un  BbIMOJIHEHMEM oOnepauumn
norunyeckoro "UJIN". N3 Bcero 6arta OCTaBnaeTCs TONbKO LLECTOW OUT, KOTOPbIN XapakTepuayeT
cocTosiHme rHe3pa EAR. MNocne BbINONHEHUS 3TOrO UBET 6opalopa CTaHOBUTCS KpacHbIM. locne
nomeuwieHms B peructp C 3Hadenuna 22H nnn 02H sknioyaetca ¢pnar Z dnaroBoro permcrpa.

15 LD-BREAK RET NZ c11,7
16 LD-START CALL LD-EDGE-1 17
17 JR NC, LD-BREAK ;12,7

Cnepylowmn oTpe30ok nporpammbl NpencTaBnseT cobon uuka, B KOTOPOM nporpamma
OyneT 3agepxaHa oo Haxatms knasuwmn BREAK nnm oo CMeHbl COCTOSIHUS WwecToro 6uta nopTta
254. Bo BTOpOM crny4yae uBeT 6oppalopa Oynet mameHeH Ha ronyboin. BbinonHeHne paHHOM
npoueaypbl OCYLECTBAAETCS MHOITOKpaTHbIM NMOBTOPEHMEM Bbi30Ba nognporpammsel LD-BREAK.

18 LD HL, #0415 ;10
19 LD-WAIT DJNZ LD-WAIT ;10,6
20 DEC HL ;6
21 LD AH 4
22 OR L 4
23 JR NZ, LD-WAIT ;12,7

Mepen HayanoM HENOCPEOCTBEHHOro 4TeHust uHpoOpMaumMm C  MArHUTHOM  JNEHTHI
BbDKNAAETCHA OKOJI0O OOHOW CEKyHAbl. TO AOCTUraeTCa 3a CHET CO34aHMs ChneuuanbHOro umknia
3aepXku. JnTenbHOCTb OXUOaHNS 3aBUCUT OT 3Ha4YeHUs, KOTOpOe 3aHeceHOo B perucTtp HL. B
HaLwleM cnyyae OHo cocTaBnseT #0415.

24 CALL LD-EDGE-2 17
25 JR NC, LD-BREAK ;12,7

lMepBbIM OE/0M NPOBEPSIETCS, HE NEPEnAETCH NN elle Kakom-HMOyab curHan 3a gaHHbIn
NMPOMEXYTOK BpemMeHn. 3a Bpemsd, cocTtaBnsawowee npmbansumtensHo 14000 TakToB
MNKPOMNPOLECCopa A0IKHbI NOSABUTLCSA ABa GpPOHTa curHano. ObpaTMmM BHUMaHME Ha GONbLLOW
N3NULLIEK BPEMEHM MNEpPen Hadanom 3arpy3kum AaHHbiX. B nunotupylowem curHane QpoHThl
NOSIBASIOTCA B MHTEpBasie nopsaka 2186 TakTos.

26 LD-LEADER LD B, #9C 7
27 CALL LD-EDGE-2 17
28 JR NC, LD-BREAK 12,7
29 LD A, #C6 7
30 CP B ;4
31 JR NC, LD-START 12,7

B peructp B 3aHocuTCSa BpeMmeHHas koHcTaHTa 9CH, nossonstowas npouenype LD-EDGE-2
nckatb gsa ¢GpoHTa 3a Bpems, He npesbiwakouwee 7000 TaktoB Mukponpoueccopa. C apyrow
CTOPOHbBI, MOCNe X OTbICKAHUS MPOBEPSETCS MPOLUIO /I C MOMEHTA Bbi30Ba BbllLEYKa3aHHOMN



npouenypbl 0O nMNosIBNeHMA 3agHero ¢poHTa He MeHee, 4em 3366 TakTOoB pPaboThl
MuKponpoueccopa. Takum crnocobomMm oTamyaloTca GOPOHTbI NUAOTMPYIOLWErO0 CurHana ot
3HauYnTENbHO Bonee 6NM3knx Nnap GPOHTOB NMHPOPMALIMOHHBLIX CUTHASOB.

32 INC H 4
33 JR NZ, LD-LEADER ;12,7

B umkne Mbl HQ4YMHaAEM nckaTb GPOHTBLI NMAOTUPYIOLWEro curHana. fNocne na3eneveHus 256
nap, Mbl MEPEXOOMM K OXMAOAHMIO MMMYIbCa CUHXPOHM3ALUUK, KOTOPLIM CUFHANM3npyeT Ham O
Ha4vane cobCTBEHHO caMoro gaina AaHHbIX.

34 LD-SYNC LD B, #C9 v
35 CALL LD-EDGE-1 17
36 JR NC, LD-BREAK ;12,7

lMpoBepsieTcs Bpemsi NOSBAEHUS Kaxaoro HoBoro ¢gpoHta curHana. OH gonxkeH ObiTb
obHapyxeH B Te4dyeHme 3655 TakTOB paboTbl MuUKponpoueccopa. Heobxogymas TOYHOCTb
obecneymBaeTcsa 3aHeceHneM B pernctp B BpemeHHon koHCcTaHTbl CO9H 1 BbI3OBOM npouenypbl
LD-EDGE-1.

37 LD A,B P4
38 CP #D4 7
39 JR NC, LD-SYNC 12,7

OpHako, ecnu 310 Npomnsowno oo ucrtedeHns 1100 TakTtoB paboTbl NpoLeccopa, 3HAYMUT,
y>XE NOSABUACS NePBbI GPOHT CUHXpOoUMNynbca. [na onpeaeneHns ero nosBAEHUS Mbl 3aHOCUM B
akKKyMynaTop copepxumoe pernctpa B m cpaBHMBaemMm nony4eHHOe 3HavyeHne C Y4MCIOBOW
KOHcTaHToM D4H. B 3aBUCMMOCTM OT COCTOSIHMA (piara nepeHoca, nporpamma nnmbdo npoaosxaeT
cBO paboTty, nNMbO Xe BO3BPALLAETCA Ha Ha4vano npoueaypbl MPOBEPKM MNOSABNEHUS
cuHxpoumnynbca no metke LD-SYNC. 3HauuT, curHan npulen CAuWKOM PaHo U 3TO He TOT
CUIHaJ1, KOTOPbIN HY>EH.

40 CALL LD-EDGE-1 17
41 RET NC ;11,5

Mocne nosiBneHnst NepeBoro GPOHTA CUHXPOUMIYJIbCa Mbl OXMAAEM MOSIBIEHME BTOPOrO.
OTO pocTuraetca 3a cyeT Bbi3oBa npoueaypbl LD-EDGE-1. Ecnn nocne Bbi3oBa AOaHHOM
npouenypbl, OHa BO3BpaLlaeT 3Ha4yeHue ¢nara nepeHoca BblK/IIOYEHHbIM, TO Mbl OCYLLECTBIISIEM
BO3BpaT B Bbi3BaBLUYO nporpammy no komaHae RET NC.

42 LD A,C 4
43 XOR #03 7
44 LD C,A 4

Mocne nosiBneHnss 060MX PPOHTOB CUMHXPOMMMYbCA HEeobXxoOaMMO OCYLLECTBUTb
COOTBETCTBYIOLLYIO MHAOMKAUMIO Ha 93KpaHe. JTO pgenaetca nogarotoBkon B peructpe C
CUrHanmM3aumm o NosBNEHUN criegyrowero GpoHTa CUHUM U XenTbiM uBeTamu. [ns 31oro Mol
3arpyxaem B akKyMynaTop cogepxmmoe permctpa C n ocylecTBagemM onepaumio UCKyanLmye
"MIIN®  Hap copepXumbiM - akkymynatopa. [locne 3Toro nosy4eHHoe 3HayeHue BHOBb
Bo3BpallaeTcs B peructp C.

45 LD H, #00 7
46 LD B, #80 7
47 JR LD-MARKER 12

B peructpe H co3paetca 0OanT 4eTHOCTW, a B pernctp B nomeuwiaeTcss BpemMeHHas
KOHCTaHTa A1 CYUTbIBAHMA NEpPBOro Omta nepBoro 6amTa, ONUCbIBAOWLEro TUM YUMTAeMOoro



¢danna.
Kak Bbl nOMHUTE, 3Ha4YeHMe nepBoro 6anTta kaxgoro danna xapakrepusyeTt Tyun ¢panna um
OOJKHO PaBHATLCS HYJIO ON19 3aronoBka n 255 gng 6noka gaHHbIX.

48 LD-LOOP EX AF,A'F ;4
49 JR NZ, LD-FLAG ;12,7

K aToMy ¢pparMmeHTy nporpaMmma BO3BpPAaLLAETCHA MNOCNe YTeHUa uenoro 6amra, NnoCKOsbKy
npeablayLuias 4acTb NPorpamMmbl 3akoH4YMNacb 6e3ycnoBHbIM nepexonom Ha metky LD-MARKER. B
3TOM y4acTke nporpamMmmbl ¢pnar Z ynotpebneH ona pasnuyeHmsa Oanta, onpenensowero Tvn
danna. 3gechb Takke yuntbiBaeTcs ¢dnar C, onpenensaowmin, NpoMcxoanT i NPoLECC YTEHUS Un
BEpPUdUKaALNN.

50 JR NC, LD-VERIFY 12,7
51 LD (IX+0),L ;19
52 JR LD-NEXT 12

B xoOe BbINOSHEHUS OaHHbIX OMepaunii CYUTaHHbIN GanT MOMELLAETCHa Mo agpecom,
Haxopsawmxcs B IX. lna 9TOro Mbl 3arpyxaem B Si4enky namsiti, agpec KOTOpOW HaxoaUTCs B
(IX+0), conepxumoe perunctpa L. [NNocne atoro ocyuwecTtenseTca 6e3yCnoBHbIN Nepexon Ha MeTKy
LD-NEXT.

53 LD-FLAG RL C ;4
54 XOR L ;4
55 RET NZ ;11,5

Mpw BXOAOE B OaHHYIO npoueaypy B pernmctpe A HaxoauTcsa Tun ¢anna, KOToOpbiA Mbl XOTUM
cunTaTb, a B pernuctpe L - nepBbll cHnTaHHbIN 6anT. NepBas koManaa CAyXuT Onas BPEMEHHOro
xpaHeHus 3HadyeHun pnara C B pernctpe C. Ecnu cuntaHHbIn 6anT HE COBMaaaeT C COAEPXUMbIM
pernctpa A, TO NPOUCXoauT BO3BpaT M3 npouenypbl co cbpoweHHbiMu ¢naramm C mn Z, 4yTo
cuUrHanmsupyet 06 owmnbke.

56 LD A, C 4
57 RRA ;4
58 LD C,A 4
59 INC DE ;4
60 JR LD-DEC ;12

B cnyyae coBnageHus TMNOB BOCCTaHaBnmBaeTcs coctosHue énara C v peructpa C. Ong
9TOro Mbl 3arpyxaem cogepxumoe pernctpa C B akkymMynartop, ocywectsnsem potauuyto C yepes
dnar nepeHoca 1 BO3BpaLLaemM rnosy4eHHoe 3Ha4YeHne n3 akkymynaropa B pernctp C. Yeennyenme
pernctpa DE Ha egnHunLy CnyxXmT st KOMNEHcaumm ero COCTOAHUSA Npu Nepexone K MHCTPYKUMKU
DEC DE npwu BbinonHeHnn 6e3ycnoBHOro nepexoga Ha metky LD-DEC.

64 LD-NEXT INC IX ;10
65 LD-DEC DEC DE ;6
66 EX AF,A'F’ P4

[aHHble kOMaHabl ycTaHaBnuBawT pernctpbl IX n DE B cocTtosiHue, Heobxogumoe ang
npaBuabHOM PaboTbl Nporpamm. locne 3Toro ocyuwiecTengaeTcs coxpaHeHue ¢nara C pnaroBoro
pernctpa F B 6e30nacHOM MecTe C MOMOLLBI UCMOJIb30BaHUA KOMaHObl nepexoda K Habopy
anbTepPHATUBHbIX PEMMCTPOB MMKponpoueccopa Z-80.

67 LD B, #B2 v
68 LD-MARKER LD L, 01 v

lMocne ycTtaHOBKM BPEMEHHOW KOHCTaHTbl B2H B pernctpe B, oGHynseTca pernctp L n ero



MIaawmnn 6ut yctaHaBnuBaeTcs B eauHuuy. locne cnenylowmx cOBUroB BeBOo OH Oyaer
NOCTENneHHO NepemMeLLaTbcs No HanpasnieHnio K ¢nary C v B KOHLUE KOHLOB OKaxeTcs BO dnare
nepeHoca, CUrHann3npys cYMTbiBaHMe Bcero banTa.

69 LD-8-BITS CALL LD-EDGE-2 17
70 RET NC ;11,5

HaHHasa npouenypa onpenenseT BpemMs Mexay OBYyMS o4epenHbiMU PPOHTaAMU CUTHASOB.
Ona atoro BbI3biBaetca npoueaypa LD-EDGE-2, kotopas paboTtaetr B COOTBETCTBUM CO
3Ha4YeHneM BPEMEHHOM KOHCTaHTbl 3aHECEHHOW B perncTp B.

71 LD A, #CB v
72 CP B ;4
73 RL L ;4

Ecnn napa ¢opoHTOB HangeHa 3a BpemMs, MeHbllee 4yeM okono 2400 TakTOB OTHOCUTENBHO
Bbi3oBa LD-EDGE-2, To oHM npeactaBnatoT coboi HONMb, a ecnun 3a 0osbLlee BPeMS, TO €ANHULLY.
3HaueHune, nonyyaroLLeecs nocne aHannsa nHopmaummn, Hecet B cebe dnar C.

Ona npaBuvNbHOrO BLINOMIHEHMA 3a4aHHOW Mpoueaypbl Mbl 3arpyXxaem B akKyMyaaTop
KOHCTaHTy CBH, oTHOCMTENBHO KOTOPOW BEAETCH NPOBEPKA COAEPXMMOro peructpa B.

74 LD B, #BO 7
75 JP NC, LD-8-BITS ;10

lMocne 3arpy3ky BPEMEHHOW KOHCTaHTbI A9 cnenyuwero outa nccnegyetca permcTp B,
KOTOPbIV YCTAHABINBAETCS TOJIbKO MOC/IE CYNTbIBAHUA U pa3MeLLEHNd B pernctpe L Bcex BOCbMU
OunTOB OAHHOro 6anTa.

76 LD AH ;4
77 XOR L ;4
78 LD H,A ;4

OTOT y4acToK NporpamMmmbl OcyLlecTBnseT moamdukauuo 6anta 4eTHOCTU, O KOTOPOM Mbl
y>Xe Nucanu paHee.

79 LD A,D ;4
80 OR E ;4
81 JR NZ, LD-LOOP ;12,7

34ecb Mbl NpoOBeEpPSiEM BCE NN BanTbl ObIIM CYUTAHbI U, €ECNUN O0/MKHbI OblITb CYMTAHbI €LE
Kakne-nnoo 6arTbl, TO Mbl Bo3Bpawlaemcs kK metke LD-LOOP. 3T1a npoBepka OCyLLIEeCTBNSeTCcs C
MOMOLLbIO CpaBHEHUS coaepXumoro pernctpa DE ¢ Hynem mM OCyWEeCTBNEHMEM onepaumnmn
YC/IOBHOI0 Nnepexoaa B 3aBMCUMOCTU OT COCTOSIHUSA ¢dnara Z ¢pnaroBoro perucrpa.

82 LD AH P4
83 CP #01 7
84 RET ;10

lMocne cunTbiBaHMSA nocneagHero 6anTta (4eTHOCTK), B pernctpe H aonxeH 6biTb HOMb. Ecnn
3T0 TakK, To ¢pnar C BKIOYAETCH, CUTHANMM3NPYSA 3TUM NPaBUIIbHOCTbL OKOHYaHWUSA 3arpy3ku ganna.

Tak paboTtaloT npouenypbl 3arpy3kn GanioB C NEeHTbl B MamMdaTb KOMMbloTepa. Hageemcs,
4YTO STOT MaTepumasn oOKaxeTcsa nose3HbiM and Bac. Tem He MeHee, ero HEBO3MOXHO
paccmaTpuBaTb B OTPbIBE OT MHPOPMaLMK MO BONpocam 3anucu ¢gansioB Ha MarHUTHYIO JIEHTY B
dopmarte "Cnektpyma”. [MoaTOMy B Cneaylowen rnaBe Mbl paccMoTpum 6onee nogpobHO 3TOT
BOMNpOC.



naBa 2. CTaHOapTHbIE Npoueaypbl 3anmMcn NHGOPMAaLIMK HA MarHUTHYIO
NEHTY.

Tenepb Mbl Nepexogym K pacCMOTPEHUIO Npouenyp, peanmsylowmx 3anmcb MHGopmaummn
Ha MarHUTHYIO IEHTY N NOMELLEHHbIX B N3Y KomnbloTepa.

HauyHem ¢ npouenypbl SA-BYTES, cnyxawien ong 3anmcu nocnenoBatenibHOCTU OMTOB Ha
kaccety. [lpegnonaraetcsl, 4TO B MOMEHT ee 3anycka B peructpe DE Haxooutca pgnnHa
3anucbiBaemMoro 6noka, B peructpe IX - agpec nepBoro 6anrta, a B akkyMynaTope - 4ucno,
onpepensaouiee Tmn 3arpyxaemoro 6noka. HanomMHmum, 4To Ang 3aronoBka 3ToT GANT paBeH HyJiO,
B TO BpeMs Kak ass 6510ka gaHHbiXx OH paBeH 255. lNepBaga npouenypa 3anmcu nHpopmMaumm Ha
MarHMUTHYIO IEHTY Ha4ynHaeTcs ¢ agpeca 04C2H. 310 aBnsieTca ee OTnpaBHOM TOYKOMN.

1 SA-BYTES LD HL, #C53F ;10
2 PUSH HL ;11

3 LD HL, #1F80 ;10
4 BIT 7,A ;8

5 JR Z, SA-FLAG ;12,7
6 LD HL, #0C98 ;10

MepBbiin genom 3arpyxaem B pernctp HL agpec npouenypbl Bosspata kK BEVICUKy - SA-LD-
RET, nocne 4yero gpaHHoOe 3Ha4YeHMe coxpaHsieTca Ha cTteke. [lanee Mbl 3arpyxaem B peructp HL
BpeMeHHble KOHCTaHTbl 1TF80H 1 0C98H, koTopble onpenenstoT ANmMTEeNbHOCTb NMUIOTUPYIOLLENO
curHana. dta gaMTenbHOCTb COCTaBASET MATb CEKYHA A8 3arofioBka, M Ase cekyHabl ansg 6noka
naHHbix. OnpepennTtb, Kakow Tun ¢anna Mbl cendac 3annucCbiBaEM Ha JIEHTY, KOMMbIOTEPY
nomMoraetT cegbMon OUT akkymynsaTopa. HanmoMHMM, 4TO B akkKyMynsiTope COAEpXUTCH YMCIO,
onpepensouiee Tun 60ka.

7 SA-FLAG EX AF,A'F’ ;4
8 INC DE ;6
9 DEC IX ;10
10 DI ;4
11 LD A, #02 7
12 LD B, A 4

Mocne obpaboTkm 6noka copepxmmoe peructpa DE yBennymBaeTcss Ha eauHuuy. Ha
CTOJNIbKO X€ YMEHbLuaeTca un coamepxummoe peructpa IX. Bce 310 genaetcss nocne Bbi30Ba
anbTEPHATMBHOIro Habopa PErnMcTPoOB MMKPOMpPOLLECcCopa N JAET BO3MOXHOCTb ONpeaenmtb 6ant
KaK nepBbI B 3anncbiBaeMom 610Ke.

BbIK/IlOYEHME MACKMPYEMOro rMnpepbiBaHUS Heobxoammo, 4TOObl nporpamma He Obina
npepeaHa gns onpoca knaeBuatypbl (B OObIMHOM pEeXMMeE OnpoCc KaBuaTypbl MPOMCXOOUT
NATbAECAT pa3 B CeKyHAy, Tak Kak MMEHHO C TaKOM PerynsipHOCTbIO NOCTYyNaloT UMMNYbChl HA BXOL,
INT mukponpoueccopa). 3Ha4eHne 2 B akKyMyAaToOpe YCTAHOBUT NMpeaBapuUTeibHOE Harnpsi>XXeHne
B rHe3ae MIC Ha HU3KMIN YPOBEHDb M LBET PaMK HA KPACHbIN.

13 SA-LEADER  DJNZ SA-LEADER ;13,8
14 OUT (#FE),A ;11
15 XOR #0F v
16 LD B, #A4 v
17 DEC L ;4
18 JR NZ, SA-LEADER ;12,7

Cnepyowun 600K nNporpamMmmbl reHepupyeT nunotupylowmin curHan. Uukn SA-LEADER
rapaHTMpyeT 3a4epXKy MeXay NOoCnenyllwmmMmnu cMeHamm HanpsixeHmsa B rHe3ge MIC. 3atewm,
Nnocne yCTaHOBKWN HanpsiXXeHUst B 3TOM rHe3ae, YeTblipe MAaalmx 6muta akkymynsatopa MeHSaTCs
Ha NPOTMBOMNOJIOXHbLIE MYyTEM BbIMOSHEHUSA onepauun ucknodaswee "UIN" Hap copepXumbim
akkymynatopa. 9TO0 noarotaBaMBaeT WU3MEHEeHWEe HanpsixeHuss Ha pasbeme MIC Ha
NPOTMBOMNOJIOXXHOE N CMEHY LBeTa bopaiopa C KpacHOro Ha ronybow mnm HaobopoT. 3atem



YMEHbLUAETCS MNaalnii 6anT cyeTymka MMnynbcos L.

MHorne nonb3oBatenn "CnektpymMma" HaBepHsika BCTpevanu KOMMbIOTEPHbIE MPOrpamMmbl
6e3 xapakTepHbiXx MOJOC Ha GopAalppe, NPUCYLIUX CTaHOAPTHbIM Npoueaypam 3arpy3ku. 9710
0bObsICHAETCA TEM, 4YTO UBET 6opaopa B Xxode 3arpy3km darna He nameHsetca. Kak Bel noMmHUTE,
3a uBeT 6opalopa OTBETCTBEHHbI TP Miagwme 6uta KOMNblOTEPHOro nopTa 254. Noatomy, ecnm
Bbl 6yneTte npoBoanTb onepauntio ncknoyvawuwee "UJIN" Tonbko Hag, OUTOM, OTBETCTBEHHbLIM 3a
COCTOSIHME curHana Ha pasbeme MIC n He ByageTe 3aTparnsaTb 6MThI LBeTa 6opatopa. Bam takxke
yaacTtcs AobuTbCa aHanormyHoro agpgekTa.

19 DEC B ;4
20 DEC H ;4
21 JP P, SA-LEADER ;10

Mocne o6HyneHnsa mnaawero 6anTa cyeTyrka UMMNyYAbCOB L yMeHbLIaeTcs 1 ctapLlunii 6ant
H »n MmoguduumpyeTcs B COOTBETCTBYIOLLEN CUTyaLMMN BPEMEHHAs MOCTOSIHHAA B pernuctpe B c
Lenblo ydyeta OOMOSIHUTENBbHO BbIMNOJIHEHHBLIX UHCTPYKUUA (B OAQHHOM cCllydae 3TO TpuHaguaTb
TakTOB Mukponpoueccopa). Kak Bbl yxe mMorim 3amMeTuTb, NOC/e HEeKOTOPbIX KOMaH4 CTOWUT
HECKOJIbKO 3HAYeHUn, XapakTepusylLwux OANTENbHOCTb BbIMOJIHEHMA KOMaHAbl B UMKNAX
MuKpornpoueccopa Z-80. 3To 0ObACHAETCA TeM, 4YTO, KOMaHAa MOXET OblTb BbINOJIHEHA MO-
pasHOMy B 3aBUCUMOCTM OT TOro, BbIMNOJIHAETCS YCOBME WAM HeT. W, cnepoBaTenbHO,
OJINTENBLHOCTb €€ BbINOJIHEHMS OJ19 KaXA0r0 N3 3TUX CAy4aeB pasnmyHa. 910 00bACHAET TOT dakT,
4yTO B Xx0A4e paboTbl TAKOro poaa npouenyp HeobxoaMmMo yyuTbiBaTb BPEMS, 3aTpadnMBaemMoe Ha
OOMONIHNTENBHO BbINOJIHAEMbIE NHCTPYKLUUN.

22 LD B, #2F v
23 SA-SYNCH DJNZ SA-SYNCA ;10,8
24 OUT (#FE),A ;11

Mocne TOro, kak ObL1 BbiCNAH NUAOTUPYKOWMIA curHan, Ha nopt MIC wmageT nocbinka
nepenHero ¢gppoHTa cuHxpoummnynbca. 3agepxka B uukne SA-SYNC1 cocrtasnseT 667 TakToB,
NMOCJIE YErO COAEPXKMMOE akKyMyNaTopa NepenaeTcs B NopT 254.

25 LD A, #0D 7

26 LD B, #37 7

27 SA-SYNC2 DJNZ SA-SYNC2 ;10,8
28 OUT (#FE),A ;11

Mocne 735 TakTOB MAOET BbIChISIKA 3a4HEro ppoHTa CUHXPOUMMYNbLCA, YCTAHABINBAIOLLENO
uBeT b6opawpa ronybbiM, HanpskeHne Ha padbeme MIC - BbICOKMM. M3MeHeHue uBeTa U
YNPaB/SIOLLEro HaNPSXXEHUS OCYLLLECTBAAETCS 3aHECEHNEM B akKKyMYNATOP YMCI0BOW KOHCTAHTHI
ODH. 3apepxka ocyulecTBasgeTcs 3arpy3kon B peructp B BpemeHHom KoHcTaHTbl 37H. locne
BbINOSIHEHNS 3agepXkn B uukine SA-SYNC2, 3HadyeHne akkymynstopa mnepechbiiaeTcs B
KOMMbIOTEPHbIN NOPT 254.

29 LD BC, #3BOE ;10
30 EX AF,A'F’ 4
31 LD LA ;4
32 JP SA-START ;10

3arpyaka koHcTaHTbl 3BOEH B pernctp BC npeactaBnsgeT cobom 3arpy3ky ABYX PasfnNyHbIX
ynucen B OTAENbHbIE PEMMCTPbI JAHHOW perncTtpoBor napbl. 3BH - 9TO BpeMeHHasi NOCTOsAHHAs,
3arpyxaemas B pernctp B, a OEH - npungaet HavyanbHOe 3HavyeHme pernctpy C, B kKOTOpom OyaeT
COXPaHATbCS COCTOSAAHME nocnegHero Hanpsbkenua B rHesge MIC m uset 6opatopa (HavanbHoe
COCTOSIHME HW3KOEe HanpsikeHne W XenTbih uBeT O6opaiopa). BocnpomnsBeneHHbii TN 6noka
NOMELLLAETCS B PerncTp L 1 NoCbINaeTcs Ha NEHTY Kak nepsbii 6anT gaHHoro 6noka. locne aToro
ocyuiecTBngeTcs 6e3ycnoBHbIN nepexoa Ha meTky SA-START.



33 SA-LOOP LD A,D ;4
34 OR E 4
35 JR Z, SA-PARITY ;10,7

Mpouenypa SA-LOOP - 3T0 Hayano rnaBHOrO UMK/A, 3anNMCbIBAKOLWEro cneayowmnin 6anT.
Ecnn cyetumk 6amToB, KOTOPbLIN opraHu3dyetca B permctpe DE, poctur Hynsa, TO OCTaetcs
3anucatb TOJNIbKO OanT 4eTHOCTWU. [lpoBepka Ha HOJMb OCYLLECTBASAETCA TUMUYHBIM CNOCOOOM,
XapakTepHbiM ansa mmkponpoueccopa Z-80. B akkyMmynatop 3arpyxaem cogepxumoe permcrtpa D
N, UCMONb3ya coaepXnmoe pernctpa E, BoinonHsgsem onepauunto nornyveckoe "UJIN". Pe3dynbTtar
onepauum MOXeT ObiTb PaBeH HyJIO TOJILKO B TOM Ciiydae, ecnm ob6a 6anta paBHbl HY/I0, NMO3TOMY
HaM TOJIbKO OCTaeTCa NPOBEPUTb codepxumoe ¢nara Z ¢pnaroBoro perncrtpa npoueccopa ansg
TOYHOIrO YCTAHOBJIEHMS pe3yfbTaTa BbIMOJIHEHUSA OAaHHON onepaumn.

36 LD L, (IX+0) ;19
37 SA-LOOP-P LD AH 4
33 XOR L ;4
39 SA-START LD HA 4

JaHHbIN OTPEe30K NporpamMmbl CIYXUT A5 NOSy4YeHnsa cneaytoulero 6arta anga BbiCbIIKM ero
Ha marHMTodpoH. OH TakXe NCNosnb3yeTcs AN 3anycka Co34aHHOro B pernctpe H 6anta 4eTHoCTW.
Pernctp H uvHuuumpyetca 6amTom, onpegensiowmm Tun 3anucbiBaemoro 6noka. (Metoauka
NnOCTpoeHus BanTta 4eTHOCTM B Xx04€e onepaumin 3annucm n 3arpy3km Obiia HaMmy paccMOTpeHa B
rnaese 1 naHHOro Toma).

40 LD A1 7
41 SCF ;4
42 JP SA-8-BITS ;10

3arpyxaemoe B akKyMyisiTOp 3Ha4YeHMe egunHnLLbl YCTAHOBUT HanpsikeHue B rHe3ge MIC Ha
BbICOKMIA YPOBEHb W LBET Oopaiopa CTaHeT cuHuMm. [MpuHyauTenbHoe BkAoYeHne dnara C
dnarosoro peructpa F 6yaeTr BbINONHATbL POJib ykasaTtens, NO3BONASAIOWEr0 yTBepXaaTb, 4TO
BbIC/IAHO y>XXe BOCEMb OUTOB AaHHOro 6anTa.

B 3aBepLueHne npoueaypbl Mbl OCyLLECTBSSIEM 6€3yCNOBHbIV nepexon Ha meTky SA-8-BITS.

43 SA-PARITY LD L,H ;4
44 JR SA-LOOP-P ;12

Mpouenypa SA-PARITY roTtoBuT BbICbUIKY OaiTa 4eTHOCTW, Kak nocnegHero 6Gawnta,
3anMCbiIBAEMOro Ha MarHUTOMOHHYIO neHTy. [nsg atoro B peructp L, KoTopbin 0ObIYHO
NCNoNb3yeTca AONs XPaHeHus BbiCblMaemMoro 6OanTta, 3anucbiBaeM OalT 4YEeTHOCTWU, KOTOPbIN
HaxoamTca B pernctpe H. locne aToro ocyuwecrtenderca nepexon k npoueaype SA-LOOP-P,
KoTopasi, COBCTBEHHO, 1 OCYLLECTBASET 3aMnChb.

45 SA-BIT2 LD A,C P4
46 BIT 7,B ;8

K npouenype SA-BIT2 mbl obpawjaemcs npy BTOPOM MPOXOAE LMKIQ, 3annCbiBAOLLErO
OOVNHOYHBINM OUT (3TO OCYLLECTBASETCS nepen BbICbUIKOM 3agHero ¢ppoHTa curHana). Nposepka
ceabmMoro 6uta B peructpe B vmeeT uenb ToAbko 0OHyneHme cdpnara C, curHanmanpys Takmm
ob6pa3om BTOPOW Mpoxoa.

a7 SA-BIT1 DJNZ SA-BIT1 ;10,8
48 JR NC, SA-0UT ;12,7

Cnepnytowan npouenypa opMUpyeT raBHbI LYK 3a4epXKN Mexay nocneanoBaTenbHbIMN
dpoHTamu curHanos. dnar C HeceT B cebe AenCTBUTENIbHOE 3HAaYE€HME BbiCbilaeMoro buTa.



49 LD B, #42 7
50 SA-SET DJINZ SA-SET ;10,8

lMepen BLICLIIKON NOrMY4ECKON eamHuubl HaM Heobxoaumo 3agepxkaTb padboty Ha B55
OONOSIHNTENbHbLIX TakToB. [ns 9TOro B peructp B Mbl 3aHOCUM BPEMEHHYIO KOHCTaHTy 42H,
KOTOpas opraHndyeT Ham HEOOXOANMBIN LMK 3a4EPXKKN.

51 SA-0UT OUT (#FE),A ;11
52 LD B, #3E v
53 JR NZ,SA-BIT2 ;12,7

JaHHaa npoueaypa OpraHmM3yeT BbICbUIKY 3agHero ¢poHta curHana. 910 npoucxoguT
nocne BbICbIJIKM NepegHero ¢gppoHTa nytem 3aHeceHust B peructp B koHcTtaHTbl 3EH n BbI3OBa
noanporpamMmmbl SA-BIT2.

54 DEC B ;4
55 XOR A ;4
56 INC A ;4
57 SA-8-BITS RL L ;8
58 JP NZ,SA-BIT1 ;10

Mocne mogudukauyy BPEMEHHOW KOHCTAHTbl B perncrtpe B nytemMm ymeHblueHUs ee Ha
eanHuuy, oOHynsieTcsa dnar Z u B akKyMynsiTop BHOCUTCS 3HadeHne eguHuubl (bopatop
CTAHOBUTCS CUHMM, a HanpsbkeHne B MIC - HM3KOro ypoBHSl). 3aTem, Mocne yBeNnYeHus
akkymynatopa Ha eguHuuy, Bo ¢dnar C nepemewiaetcsa cneayiowmmn omt nad permctpa L. Ecanm
perncTp L oTnnyeH ot Hynsd, TO OH 3HaMeHyeT coboi Havyano umkna SA-BIT1, npnyem nepBbIii BXO4,
B 9TOT UMKJ BbIMOSHAETCH C yCTaHOBNEHHbIM ¢dnarom C, B TO BpeMs Kak BCe OCTasibHble - C
0bOHyneHHbIM. Bnarogaps aTomMy TONbLKO NOC/IE BOCbMM NPOXOA0B PerncTp L gocturaet 3HayeHus
HYNS.

59 DEC DE ;6
60 INC IX ;10
61 LD B, #31 7

JaHHbIN 0TPe30K NporpaMmmel OCYLLECTBASET MOANDUKALMIO CHETYMKA NMYTEM YMEHbLUEHUSA
Ha eounHuLy comepXmmoro peructpa DE v yBennyeHus Ha eomHuuy comoepXXmmoro peructpa IX.
Cnepylowum atanomMm maeT NOAroToBKa BPEMEHHOM KOHCTaHTbl MyTEM 3acblikm B peructp B
3Ha4veHna 31H.

62 LD A, #/E 7
63 IN A, (#FE) ;11
64 RRA ;4
65 RET NC ;11,5

30€eCb BbINOMHAETCA KOHTPONb Haxatua knasmwn BREAK u, ecnn oHa Haxarta, TO
nporpaMma nepegaet ynpasneHue Ha agpec 053FH npouenype o6paboTku Bo3spata B BEMICUK
SA/LD-RET.

[MpoBepka HaxaTns KnasuLLM HAYNMHAETCH C YTEHMSA B akKKyMyNAaTOp 3Ha4YeHnsa ua nopta FEH.
Mocne nonyyeHns 3HaA4YeHUST OCYLLECTBASIETCH COBUI akKyMyfsTopa BMpaBO C MCMONb30BaHNEM
dnara nepeHoca, B KOTOPbIM NONagaeT HyneBon OUT akkymMynaTopa. OTOT OUT 1 xapakTepusyeT
TOT dakT, Obina nn Haxarta knaesmwa BREAK. 3aBepluaeT 3TOT y4yaCcTOK nMporpamMmbl npouenypa
YCNIOBHOrO BO3BpaTa, KOTopas, aHaim3upys COCTOsSHMe dnara nepeHoca nmbo npogoskaeT
BbIMOJIHEHME NPOrpamMMmbl MO HMXECNedylLWweMy MaplpyTy, nmMbo OcCyLlecTBnsieT BO3BpaT K
npouenype Bbixoaa 8 BEVCUK.

66 LD A,D 4
67 INC A ;4
68 JP NZ, SA-LOOP ;10



KoHTponb cyeTymka 6anTOB OCYLLECTBASET NPeaBapuUTEsbHYIO MPOBEPKY HA OOCTUXEHME
Hyns B pernctpe D. [1ng 3Toro Mbl nepeaaem B akKkyMynaTop 3HadeHue permnctpa D, yennymeaem
aKKyMYJIITOP Ha eOuHULYY 1N NPOBEPSEM COoOepXUMoe permnctpa A Ha Hanmdue Hynsa. lNepexon K
MeTke SA-LOOP BbINOMHAETCH TakXe B crydyae OOCTUXEHUSA pernctpomMm DE 3HayvyeHus Hyns, Tak
KaKk He0B6X0AMMO eLle 3anmcatb 6anT YHETHOCTHU.

69 LD B, #3B 7
70 SA-DELAY DJUNZ SA-DELAY ;10,8
71 RET ;10

Mocne poctmxeHnsa B peructpe DE 3HaveHnsa #FFFF u kopoTkon nay3bl ynpasrieHue
nepepaeTcs K npoueaype Bossparta kK BEMCUKY SA/LD-RET. Kak Bbl 3HaeTe, B KOMMbOTEPE Npu
Bbl4MTAHUM 3HAYEHUN U3 PErmcTpa, coaepkawero Hosb, Yy Hac nonydaerca 3HadeHune FFFFH,
FFFEH, FFFDH n Tak nanee. lNay3a opraHn3dyeTcsi C NOMOLLbIO 3aHECEHUA B PETNCTP BPEMEHHOM
KOHCTaHTbl 3BH 1 co3gaHmsa unkna Ha OCHOBE 3TOro 3HadeHus. NocnegHuin 6anT npouenypbl SA-
BITS nomewiaeTcs B auenke ¢ agpecom 053EH.

Mbl ¢ Bamn paccmoTpenn ctaHoapTHble Npoueaypbl CYMTbIBAHUS U 3anmMCU OaHHbIX Ha
MarHuTHyI0 neHTy. OCTanock paccMoTpeTb Npoueaypy 06paboTkm Bo3spaTa B BEVICUK.

91a npoueaypa umeet HassaHue SA/LD-RET u ncnonb3yetcs ana sbixoga 8 BEMCUK m3
noanporpamMm 3arpy3ky nnm 3anmucu B Ciiy4ae yCnewwHoro uiam HeyCcnewHoro nx 3aBepLueHmns, nnm
Xe HaxaTtme knaBuwm BREAK. OHa Heobxoomma aonsa Toro, 4tobbl rapaHTMpoBaTb BO3BPAT K
BEMCWKY 13 npoueaypbl 3anncu/CHmMTbiBaHNs, Kak B Clly4ae Ux NpaBUSIbHOMO OKOHYaHWIA, Tak 1 B
cnyydae nosiBneHms owunboK mnu npepbiBaHUs onepartopa, To ecTb knasuwen BREAK. Bpewms
BbINOJIHEHUS MHCTPYKLUMM 0151 9TOW npouenypbl HE CYLLLECTBEHHO.

1 SA/LD-RET  PUSH AF

2 LD A, (#5C48)
3 AND #38

4 RRCA

5 RRCA

6 RRCA

7 OUT (#FE),A

MomeleHre dnaroBoro perucTpa Ha CTeK UMEET Lenbio coxpaHeHue dnara C: oOHyneHue
ero o3Ha4vaeT npepbiBaHne knasuwen BREAK wnu owmnbky 4teHmda. 3atem B akKymynsTop
3arpyxaetcsa 3HadeHne cuctemHom nepemeHHonn BORDER v Ha oCHOBE ee TpeTbero, 4eTBEPTOro
N naToro OmMToe BOCMPOM3BOAMTCS LBET OGopaiopa 3akpaHa, KOTopbld Obln nepen 3arnyckom
COOTBETCTBYIOLLIEN NpoLueaypbl, 00CnyXmBawwwen MarHUTOPOH. IDTO OCYLLECTBASETCA MNyTEM
BbICbIJIKM COAEPXMMOTr0 akkyMynsiTopa B KOMMNbIOTEPHbIV NOPT 254.

8 LD A #7E

9 IN A, (#FE)

10 RRA

11 EI

12 JR C, SA/LD-END

B aTOM OTpeske nporpammsl eLle pas npoBepseTcs, Obina nu Haxata knaesnwa BREAK gns
TOro, 4ToObl MOXHO ObII0 BblAaTb COOTBETCTRYOLLEE MHPOPMALUMOHHOE coobuleHme. [locne aToro
Mbl BKJIHOYHAEM MaCKMpyemoe NpepbiBaHME N OCYLLECTBASEM YCNOBHbIN Nepexon B 3aBUCUMOCTU
OT cocTosHUA pnara nepeHoca C, KOTOPbIN N3MEHSETCS NPU HALLEN NPOBEPKE HAXaTms KNaBULLIN
BREAK. B cnyyae, ecnu knaBuwa BREAK Obiia OeNCTBUTENbHO HaxaTta, Mbl OCYLLECTBISIEM
nepexop k npouenype SA/LD-END.

13 REPORT-D RST #08
14 DEFB #0D



3T1 KOMaHIbl BbI3bIBAIOT BO3BpaT kK BEMCUKY ¢ Bblga4en coobLueHns:

D-BREAK-CONT REPEATS.

LaHHoe coobuweHne, kak Bbl nmoMHuUTE, BblOAeTCs, €CnM nporpamMmma npepbiBaeTcs
onepaTtopomM € nomoulblo knasuwin BREAK. 3To TONbKO OOMH M3 TUMNOB COOOLLEHWUIA, KOTOpPbIE
MOryT BblgaBaTbCsl B NogobHoM cnydyae. OHO rosBopuT, 4To knasumwa BREAK 6bina HaxaTa BO
Bpems penctema nepudepuinHon onepaumn. Henctesue CONTINUE nocne atoro oneparopa
0ObIYHOE.

15 SA/LD-END  POP AF
16 RET

MepBbiM OenoM Mbl M3BNEKAEM N3 CTeka coaepxvmmoe &naroBoro permcrtpa. 3JT1o0
HeoOxoaMMO O/ BOCnpom3BeneHus dnara nepeHoca v npaBuibHOrO BO3BpaTta K npouenype
3anycka. Cnenyet oTMeTUTb, YTO NnocnegHuin 6anTt npouenypbl SA/LD-RET 3aHMMaeT a4yeriky 3a
agpecom 0555H.

Mbl ¢ Bamu 3aKOHYUIM pacCMOTPEHME Npouenyp YTeHUs 1 3annucu Ha MarHUTHYIO JIEHTY B
dopmate "Cnektpyma”. aHHbIi Matepman Mbl CTapainucb NOCTPOUTb Tak, YTOObl OH Obln NIErko
OOCTYMNEH A1 HAYMHAIOLWLMX U YTOObI B TO XXe BpeMs 1 NpodeCccrnoHan Mor noYeprnHyTb B HEM YTO-
TO HOBOE.

B 10O Xe Bpems, 3TO Obl BbIHYXXAEHHbIN LWar, NOCKOJbKY Lesb, KOTOPYIO Mbl CTaBUN Nepes,
cobor - OCBOUTb 3aLMTY MPorpaMmm OT KONMPOBaHMSA Obina Obl HE OOCTUrHYyTa, ecnm Obl Bbl He
cMornn paszobpaTtbCs B NpUHUMNAax OENCTBUS CTaHOAPTHbLIX 3arpy304HbiX Npoueayp, 3alunTbiX B
M3Y "Cnektpyma”. U, TeM HE MeEHee, 3HaHME OOQHOW NMWb PaboTbl CTAHAAPTHbLIX NOANPOrpamMm
Bam OyaeTt SBHO HeAoCTaTo4HO A1 HanMCcaHUs MOLLHbIX 3alMT OT KONupoBaHus. B cnepytowen
rnaBe Mbl PACCMOTPUM KOHKPETHYIO NporpamMmy 3alimTbl OT KOMMPOBAHUA UHGOPMaLUN Ha
MarHMUTHOW neHte. OTO NAUWb OAMH N3 MHOMMX CnOoCcOOOB 3awuTbl OT KOMMPOBAHMUSA UMbl
HaOeeMCcH, 4YTO uuTaTeNb OTHECEeTCA K M3Yy4YeHUI0 Hallero martepuana TBOPYECKU, TO €ECTb
NOCTapPaeTCs He TONbKO BHWKHYTb B CyTb nybnvkauum, HO 1 pa3paboTtaeT CBOM COOCTBEHHbIE
6onee MOLLHbIE NPOrpaMMbil.

naBa 3. MeToap! 3aWmTbl OT KONMpoBaHua ana N9BM "Cnektpym”.

1. MeToauka co3paHus OpUruHasbHOM nNpoueaypbl 3anucu uHpopmMaummn Ha
MarHUTHYIO JIEHTY.

MHdpopmauua, npuBegeHHas B npegplaylmx  rnaeax, noMoxeT Bam  nobnuxe
MO3HAKOMUTBLCH CO CTPYKTYPOM XpaHEeHUs MHpopmMaumm Ha MarHUMTHOM neHTe B dopmaTte
"CnekTtpyma”. OgHako, 3TOro eLe He OCTaTOYHO A/ HAaNUCaHUS MOLLHBIX MPOrpamMm 3aLnTbl OT
KONMPOBaHMA N Tem Oonee ans co3oaHus OpUrvHanbHbIX 3aLUMLLAKLWMX NPoLeayp, NOCKONbKY
HeoOXx0aMMO NPeaBapuUTENbHO 03HAKOMUTLCA C OCHOBHbLIMU CYLLECTBYIOLLMMM NMPUEMAMMN TaKOM
3aLnThI.

Kak Bbl nomMHUTE, BpeMs, KOTOpPOEe 3aTpadmBaeT Mnpoueccop Ha o0paboTky OAHOW
MalMHHOM onepaumm HEecoM3MepPMMO Masio N0 CPaBHEHMIO C MWUHUMAAbHO A0MNYCTUMbIM
BPEMEHEM, 3a KOTOPOE MOXHO 3aKoaupoBaTb OAUMH OUT MHOPMALMM HA MArHUTHOW JEHTE.
Moatomy pansg TOro, 4toObI MpPaBWUAbHO 3anuMcatb MHOOPMAUMIO HA MarHUTHbIA HOCWUTEND,
NPOLECCOP BbIHYXAEH AenaTtb BPEMEHHble 3aaepxkm, opopmMasiemMble B NporpaMme B BUAOE
LMKOB C NpeaBapuTenbHO 3a4aHHbIMN BPEMEHHBbIMW KOHCTAHTaMU, XPaHALWMMUCA B pernctpe B.

Takmum o00pa3om, OOHO W3 HaMpaB/ieHMI B CO3OaHMKM COOCTBEHHOW 3aWuTbl - 3TO
N3MEHEHNE BPEMEHHbIX KOHCTAHT B CTOPOHY HE3HAYUTENIbHOI0 YMEHbLUEHUS UAN YBENTIMYEHUS NX
3HA4YEHWN, 4TO MO3BONSIET cAeNaTb HEMPUIrOAHbIMU CTAHAAPTHbLIE MPOUEAYyPbl YTEHUS OAHHbIX,
3anmMcaHHbIX B HOBOM popmare.

Ona Toro, 4toObl obecne4ynTb HAAEXHYK 3alnuTy, HEeT HeoOXOAMMOCTM B TMOJSIHOM
N3MEHEHNN BCEX BPEMEHHbIX KOHCTAHT - Ha NPakTMKe 4OCTATOYHO U3MEHEHUS OOHOW U3 HUX. Mbl
MOXEM W3MEHUTb BPEMEHHYID KOHCTAHTY 33a4epXKW, XapakTepHy [ONs CTaHOapTHOro
NMMNOTUPYIOWLEr0 CUrHana, CTaHOApTHONO CUHXPOMMMYNbCA, a Takke XapakTepHylo AOng



CTaHOAPTHON 3anncm NOrnm4yeckoro Hynsa nnn eanHunubl. Bce ato NnpneBeneT K TOMy, YTO co3gaHHas
N BbIFPY)XEHHass HaMuM nporpaMmmMa He CMOXET nMpaBuibHO CYUTbIBATbCA CTaHAAPTHbLIMU
npouenypamm, BCTPOEHHbIMK B [13Y KoMnbloTepa.

Onsa Toro, 4tobbl 06NerYynTb Bawy paboTy no co3pgaHuio COOCTBEHHbIX 3aLUUT, Mbl XOTUM
npeanoxmTs Bam goctatoyHo yaobHbIM cnocob co3gaHma nporpaMmm nogobHoro poga. Ecnu Bbl
BHMMATENbHO YUTanM npegpliaywme rnasebl, TO HaBepHska ob0paTunu BHMMaHWE Ha TO, 4TO
npoueaypbl  3annMcm W 4YTeHUs COCTOAT M3 OO0MbLIOro 4Yucna nognporpamm, KOTopble
nepnuoany4yecky BbI3bIBAIOTCA B XoOe paboTbl OCHOBHOW npoueaypbl. Ona co3gaHuMsa CBOen
npouenypbl 3an1ucu 1 4yteHna Bam dakTniyeckm HeOOXoANUMO NnLb CO34aTb FOSIOBHYIO NPOrpamMmy,
KOTopass BHECET HeobxoOoMMble WU3MEHEHUSI BO BPEMEHHbIE KOHCTaHTbl. OcTtanbHble
noanporpamMmMbl MOXHO MUCMONbL30BaTb U3 TOFO0 CTaHOAPTHOro Habopa, KOTOpbIM yXe "3awnT” B
nay.

BO3MOXHO, 4YTO 3TOT NyTb YCTPOMUT HE BCEX M KTO-TO 3aXO4YeT HanmcaTb COOCTBEHHbIE
npouenypbl 3annMcu M YTEHUS NPOrpamMm B MNOSIHOM OObEME CaMOCTOSATENbHO. YTO X, Mbl HeE
CTaBUM CBOEN Lesbld HaBa3biBaTb Bam CBOM mpuembl NpOrpamMMmMpoOBaHvs, a AuUllb XOTUM
03HaKOMUTb Bac ¢ OCHOBHbLIMM METOAAMW 3ALUMTHI.

Ntak, mbl npegnaraem Bam gna paccmMoTpeHns OCTaTOYHO MPOCTOM Cnoco6 3awnThl, a
WMEHHO: UBMEHEHNE BPEMEHHOW KOHCTAHTbI 3a4ePXKM ansa nunotupylowero curHana. CosgaHuve
COBCTBEHHOr0, OT/JNMYHOIMO OT CTAaHOAPTHOrO, MUAOTUPYIOLLEro CUrHana, no3Bosmno Obl Bam
3aWnNTUTbL CBOIO NPOrpamMmMy OT HECAHKLMOHMPOBAHHOIO KOMMPOBAHUS YXXE B HaYalbHbli MOMEHT
3arpy3km. 910 OOBLSACHAETCS TEM, 4YTO BCE MPOrpamMmbl, 3anMUCaHHbIE HA MArHUTHYIO NIEHTY B
dopmaTte CnekTpyma HaunmHaKTC UMEHHO C MMIOTUPYIOLLLErO CUrHana.

[na cosmaHna 3alwnEeHHON OT KONMPOBaHUA nporpamMmmbl, Bam HEOOX0OMMO UCKIOYNTb
BO3MOXHOCTb 3arpy3kum gaHHOM nporpamMmmbl B KONUPOBLUMK. [MOCKONbKY KONMPOBLUMK NCMONb3YeT
CTaHOapTHbIE Mpouenypbl 3annucm U YTeHus wuHdopmMaumm C MaArHUTHOW JieHTbl, TO Bam
HeobxoaumMmo OnokMpoBaTb ero paboTy nytemMm co3gaHusa darnna, 3anucaHHOro B OAHOM M3
CO30aHHbIX Bamu ¢opmartoB, OTAMYHOM OT cTaHgapTHoro d¢dopmarta "Cnektpyma”. YT1oObI
3alWMTUTL NpPOorpaMmMy OT KOMMPOBaHUS, Ha NPakTUKe HET HEOOXOAMMOCTU B NMOJIHOM U3MEHEHUN
dopmarta 3anncm Bcex BI0KOB AaHHbIX, XPAHUMbIX HA MAarHUTHOW neHTe. [1na 3TOro A0CTaTO4YHO
3anucartb B USBMEHEHHOM popmaTe BCEro NMLb 0AUH HEBGONbLLIOW 610K AaHHbIX, KOTOPbIN XPaHUT B
cebe nHpopmauuio, 6e3 KOTOPO HE MOXET HA4YaTbCSA BbIMOJIHEHME MPOrpamMMm.

MockonbKy AaHHbIA ¢gann 3anucaH B U3MEeHeHHOM ¢opmaTe, TO ero HEBO3MOXHO OyaeT
CKOMMPOBaTb C NOMOLLbIO KOMMPOBLLMKA, a Tak Kak OH HECET B ceB€ XNU3HEHHO BaXHblE CBEAEHUS,
HeobxoguMble O NpPaBWUAbHOM pPabOTbl NporpamMmbl, TO 6€3 Hero nporpamMmma He CMOXEeT
HOPMaIbHO (PYHKLMOHMPOBATL, AAXe €CNM NoNbITaTbCa OTOPOCUTL €ro B MPOLECCEe KONMMPOBAHMUS.

PaccmoTpum npuHumn opmmpoBaHmns NnMnoTToHa B opmaTte "Cnektpyma”.

SA-BYTES LD HL, #053F

PUSH HL

LD HL, #1F80

BIT 7,A

JR Z, SA-FLAG

LD HL, #0C98
SA-FLAG EX AF,A'F

INC DE

DEC IX

DI

LD A, #02

LD B,A
SA-LEADER DJNZ SA-LEADER

OUT (#FE), A

XOR #0F

LD B, #A4

DEC L

JR NZ, SA-LEADER

DEC B

DEC H

JP P, SA-LEADER



Mepen BXoOOM B JaHHYIO Mpouenypy npearnonaraetcs, 4To PermcTpbl XPaHAT MHGOPMaLUIO
0 3anucbiBaemom ¢anne. B pernctpe DE HaxoguTca annHa 3anucbiBaemMoro 61oka, B peructpe IX
- agpec nepsoro 6anTa, a B akKkyMyflaTOpe - YMCNO, KOTOPOE onpenenseT Tun 3anmcbiBaemMoro
6noka, NpM4YeEM HOMb BbICTABNSETCS ANg 3aronoska, a 255(0FFH) - HenocpeacTBEHHO ansa 6noka
DaHHbIX.

Mocne Hauana paboTtbl npoueaypbl SA-BITS wupetr noarotoBka K HOPMUPOBAHUIO
nunoTupyowero curHana. B pernctp HL moryt ObiTb 3aHeCeHbl OBa 4ucna, onpeaensiowme
ONNTENbHOCTL nmnoTupytowero curHana. 1F80H 3aHocutcsa B pernctp HL B cnyyae 3anucu
3arofoBka - U 3TO COOTBETCTBYET NPUOAN3UTENBHO NATU CEKyHOAM 3BYy4aHUSI MUIOTUPYIOLLETO
curHana, a 3HadeHne 0C98H 3aHOCUTCS B AaHHbIVM PErMCTP B Cilydae 3anmcu HENOCPEeaCTBEHHO
610Ka OaHHbIX, YTO COOTBETCTBYET NPUONMN3NTENBHO OBYM CEKyHOAM 3BY4YaHUS MUNOTUPYIOLLLETO
curHana. Kakom Ttun 3HadyeHuns 3aHOCUTb B permnctp HL onpepensetca nytem npoBepPKU
COOEPXMMOr0 akKyMynaTopa, TOYHee, ero ceabmMoro bura.

dopmMmupoBaHMe NUNOTUPYIOLWLEr0 CuUrHana ocyuiecTenseTcs npouenypori SA-LEADER.
BpemeHHaa 3aaepxka OCYLLECTBAETCS C NMOMOLbIO 3aHeceHus B peructp B 3HaueHuns A4H.
Takum 006pa3oM, NyTEM M3MEHEHUA  COOEPXMMOro  akkymynatopa, Mbl OOCTUraem
nepnoagny4eckoro nepenaga HanpsXeHus Ha BbIXOOHOM pa3bemMe, CBsa3biBaBweM CnekTpym C
MarHMTOMOHOM U chyXxawum ansa 3anucm unHoopmauun. Ecnu B 31O npouenype 3Ha4veHume,
3aHocuMoe B peructp B, To Bam ymactca chopmMmpoBaTb CBOM COOCTBEHHbLIM MUNOTUPYIOLLWIA
CUrHasn, OTAMYHbIA OT CTaHOAPTHOro, KOTOPbIM MO3BOMMT 3awuTuUTb Bawy nporpammy oOT
KONMPOBaHMS.

Mocne ¢popmMmpoBaHNA HECTAHOAPTHOrO NUIOTUPYIOLWErO CUrHasna OCTaeTCs NMPOoaO/IKUTb
3anucb Bawen nporpamMmmbl HA MarHUTHytO nieHTy. OOHUM M3 CcnocOOO0B OCYLUECTBJIEHUS 3TOrO
ABNSIETCA nepexon K ctaHgapTHon nognporpamme SA-SYNC1, koTtopasi, ecnm Bbl npaBuiibHO
odopmMmn CBOK NpoLenypy 3anmcu, To CTaHgapTHas noanporpamMmma cama 3akoH4uT paboTy no
COXpPaHeHUo MHPOpMaUMM HA MaArHUTHOM HOCUTENE M BO3BPATUTCH B OMNEpPaUMOHHYIO cpeady
"Cnektpyma”.

Tenepb Bbl BUAWTE, YTO HET HUYETO C/IOXHOIO B TOM, YTOObI COCTaBUTb CBOKO COOCTBEHHYIO
nporpammy no 3anucu mHoopmaumm Ha marHutodpoH B dopmate "Cnektpyma”. Ona aTOro
OOCTaTO4YHO NNLb HEMHOIO MOAEPHN3UPOBATb OAHY U3 CTaHAAPTHbLIX MPOoUeayp 3annucu, B HaLLEM
cny4yae SA-LEADER. OctanbHble npouenypbl 3anMcu MOXHO UCNOAb30BaTb CTAHOAPTHbLIE U, NTNLWb
koraa Bl 6onee nogpobHO NO3HAKOMUTECHL CO CTPYKTYPOIM BCTPOEHHbIX Npouenyp, Bel cmoxeTe
Ha4yaTb nMMcaTb COOCTBEHHbIE MPOrpamMmbl AanbHenwen obpaboTkm nHopmaumm 1 Bo3eparta B
onepaunoHHylo cpeagy. Mu npegnaraem Bam HauyvMHaTb C MPOCTENWIEr0 W MOCTENneHHO
COBEPLUEHCTBOBATb CBOW NMPUEMbI NPOrPaMMUPOBaHMS.

2. MeToauka co3aaHus oOpurmHanbHON npoueaypbl YTeHns nipopmauum ¢
MarHUTHOM JIEHTbI.

Mbl ¢ Bamu paccmMoTpenm MeToauMky CO3OaHUA OpUruHasbHbIX MApoueayp 3anucu
MHPOPpMaLMM HA MAarHUTOMOH, UCNOJIb3YEMYIO MPU 3alumnTe nHpopmaumm ot KonuposaHuda. pun
ee paccmoTpeHun Bam Obin npeanoxeH MeTond, MO3BOASAIOWMIA YCKOPUTb MNOAOOHOro poaa
pa3paboTku 3a CHET NCMNONb30BAHUS BCTPOEHHbIX B "CnekTpym” npouenyp. OgHako, Takom MeTon,
He Bcerga rnpuemsiem, 1 No3ToMy, NPUCTyNasa K paCCMOTPEHUIO NpoLeaypbl YTeHns nHpopmaumn
C MarHMTHOW JNEeHTbl, Mbl OCTAHOBMM CBOW BbIOOp Ha CO34aHUM MOJIHOLEHHOW npoLuenypsb
BbIMOJIHAIOLWLEN BCE PYHKLUMN YTEHMNSA MHDOPMALMM C MAarHNTOMOHa.

Mpoueaypbl 4TEHUS MHPOPMALMU C MArHUTHOW JNIEHTbl, ABAAIOTCA 60see CNOXHbIMU B
CPaBHEHUW C aHANOMMYHBLIMM NpoLeaypamMm 3anmcu. 3To OObACHAETCS TEM, YTO OCHOBA AENCTBUS
npouenyp 3akioyaeTcsa B MHOrOKpaTHOW NpoBepKe WecToro 6muta nopta 254 u B onpeaeneHue
MHTEpBana Mexay AByMS CneayiowmmMmn apyr 3a opyrom gpoHTamun. Takum 06pasom, npu YTeHUM
650Kka C NeHTbl HEOOXOAMMbBIM SBNSETCA TOYHOE ONpedefieHMe MHTeEpPBANoB mMexay dpoHTamm
curHanoB. PaboTy no onpeaoeneHntio 3TMX MHTEPBAIOB BbIMOJSIHAET BCOMOraTeibHas npoueaypa
LD-EDGE-2, pasmelweHHaa no aapecy 05E3H B MN3Y "Cnektpyma". 3ta Touka Bxoga B [M3Y
NCNoNb3yeTcs, Korga Heob6xoaMMo YCTaHOBUTb, CKOJIbKO BPEMEHW MPOLLIO OT MOMEHTA BbI30BA



npoueaypbl O OOHapyXeHus AOBYyX, Cneayllwmx OogHa 3a OPYrMM CMEH YPOBHEN CUrHasnioB B
rHesge EAR v Ha cKkonbkO 06€ 3T CMEHbl YPOBHEW CUrHana COOTBETCTBYIOT MO BPEMEHMU
OOoNyCcTUMbIM Npegenam TpedyemMblix BDEMEHHbIX MHTEPBAOB.

Btopon BaxHon TO4ykom Bxoga B [3Y gaBnsetca craHgapTHas npoueaypa LD-EDGE-1,
pacnonoxeHHas no agpecy 05E7H. OHa no3BonsieT onpenenntb, CKOJSIbKO BPEMEHU MPOLUIO C
MOMEHTa BbI30Ba Npoueaypbl 40 N3BieYeHns nepsoro ¢poHTa curHana. Bel3dbiBaeTcs oHa nocne
NOMeLLEHNS B peructp B BpeMEeHHOM KOHCTaHTbl, OrpaHnYMBaloLLEN KOTMYECTBO MPOBEPOK NopTa
FEH. lNpeBblWeHmne gonycTMMOro BpEMEHN 0XUAAHNSA CMEHbl CUrHana uimn onpegeneHne HaxaTtums
knaBnwmn BREAK conpoBoxpgaetca obHyneHmem ¢dpnara nepeHoca. [ns pacno3HaBaHUSA Kaxkaon
N3 3TUX cUTyaunm cnyxmt énar Hyna. Ecnu dnar Z obHyneH, To B xoge paboTbl NporpamMmmbl Obina
Haxata knaBuwa BREAK, a ecnu OH BKJIIOYEH, TO MPOU3OWO MNPEBLILLEHNE BPEMEHHOIO
MHTEepBana.

B paccmaTtpuBaemMoin HaMu METOANKE M3MEHEHUS CTAHOAPTHOrO NMIOTUPYIOLLLErO curHana
Bam HeobOxoaumoO kak MOXHO Oonee TOYHO paccymTaTb HEOOXOAMMOE BPEMS 3a4epPXKU ONs
4eTKOro noucka QPOHTOB MOAEPHU3MPOBAHHONO NUAOTTOHA. Kak Mbl 1 obewann, Huxe
NPUBOANTCS Creumanm3npoBaHHas nporpaMmma ang 3arpy3km ¢ eHTbl ¢parna, HaumHalowerocs ¢
MOOEPHN3NPOBAHHOIO NUIOTTOHA.

ORG 50000

LD DE, 256

LD IX, 23296

LD A, 255
1 LD-BYTES INC D ;4
2 EX AF,A'F ;4
3 DEC D ;4
4 DI ;4
5 LD A, #0F v
6 OUT (#FE), A ;11
7 LD HL, #053F ;10
6 PUSH HL
9 IN A, (#FE) ;11
10 RRA ;4
11 AND #20 7
12 OR #02 v
13 LD C,A ;4
14 CP A ;4
15 LD-BREAK RET NZ ;11,7
16 LD-START CALL LD-EDGE-1 ;17
17 JR NC, LD-BREAK ;12,7
18 LD HL, #0415 ;10
19 LD-WAIT DINZ LD-WAIT ;10,6
20 DEC HL ;6
21 LD AH ;4
22 OR L ;4
23 JR NZ, LD-WAIT ;12,7
24 CALL LD-EDGE-2 17
25 JR NC, LD-BREAK ;12,7
26 LD-LEADER LD B, #9C v
27 CALL LD-EDGE-2 17
28 JR NC, LD-BREAK ;12,7
29 LD A, #C6 v
30 CP B ;4
31 JR NC, LD-START ;12,7
32 INC H ;4
33 JR NZ, LD-LEADER ;12,7
34 LD-SYNC LD B, #C9 v
35 CALL LD-EDGE-1 17
36 JR NC, LD-BREAK ;12,7
37 LD A,B ;4
38 CP #D4 v
39 JR NC, LD-SYNC ;12,7
40 CALL LD-EDGE-1 17

41 RET NC ;11,5



42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
64
65
66
57
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
63
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WN 1L DWWk~ wNd 14O

LD-LOOP

LD-FLAG

LD-NEXT
LD-DEC

LD-MARKER
LD-8-BITS

LD-EDGE-2

LD-EDGE-1
LD-DELAY

LD-SAMPLE

LD A,C

XOR #03

LD C,A

LD H, #00

LD B, #BO

JR LD-MARKER
EX AF,A'F’

JR NZ, LD-FLAG
JR NC, LD-VERIFY
LD (IX+C),L
JR LD-NEXT
RL,C

XOR L

RET NZ

LD A,C

RRA

LD C,A

INC DE

JR LD-DEC

INC IX

DEC DE

EX AF,A'F

LD B, #B2

LD L, 01

CALL LD-EDGE-2
RET NC

LD A, #CB

CP B

RL L

LD B, #BO

JP NC, LD-8-BITS
LD AH

XOR L

LD H,A

LD A,D

OR E

JR NZ, LD-LOOP
LD AH

CP #01

RET

CALL LD-EDGE 1
RET NC

LD A, #16

DEC A

JR NZ, LD-DELAY
AND A

INC B

RET Z

LD A #7F

IN A, (#FE)

RRA

RET NC

XOR C

AND #20

JR Z, LD-SAMPLE
LD A,C

CPL

LD C,A

AND #07

OR #08

OUT (#FE),A
SCF

RET
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MpmBegeHHas Bbile nporpamMmma MoOSHOCTbI0 COOTBETCTBYET CTaHOAPTHOM npoueaype
3arpy3km nHdpopmaunm N MOXET OCYLLECTBNATbL YTeHne dannos B dopmate "Cnektpyma”. Ecnm
Bbl BHMMATENbHO MPUCMOTPUTECH K [OAHHOW NporpaMMe B MaLUMHHbIX KOoAax, TO JIerko
obHapyXxuTe, 4YTO 3a 3arpys3ky NUAOTTOHA OTBETCTBEHHa Nullb oaHa npouenypa LD-LEADER (B
Hallen nporpamMMe €n COOTBETCTBYIOT CTPOkM 26-31). 3poecb BpemMeHHas koHctaHTa 9CH
no3sonseTt npouenype LD-EDGE-2 mnckatb gBa GpoHTa curHana 3a BpeMs, He MNpeBbilalowee
7000 TakTOoB paboTbl npoueccopa. C opyron CTOPOHbI, MOCNE UX HaxXOXAEHUS MNPOBEpsieTcs,
NPOLUSO NI C MOMEHTa Bbi3oBa npouenypbl LD-EDGE-2 oo nosiBneHua 3agHero ppoHTa He MeHee,
yem 3366 TakTOB PaboThl Npoueccopa. ATUM CrocodboM OTIMHalTCA PPOHTbI NUAOTUPYIOLLENO
curHana ot 3HauuTenbHO 6onee 6nM3kmnx nap GPOHTOB MHPOPMALMOHHBLIX CUTHAOB.

3arpyxaemas B pernctp B BpemeHHasa koHcTaHTa 9CH nepep Bbi3oBOM npouenypbl LD-
EDGE-2 dopmMupyeT Heobxoommylo 3adepxkky ON9 npaBuUbHOW pPaboTbl 3TOWM CTaHOAPTHOWM
npoueaypsbl. ocne Toro, kak Mbl Bo3Bpallaemca na npouenypbl LD-EDGE-2, Mbl nepBbIM AeN0M
npoeepsieM, Obina nu Haxarta knaeuwa BREAK n nuwb B cneaylowyin MOMEHT CPaBHUBAEM
coaoepxmmoe pernctpa B ¢ npegBapuTenbHO 3arpy>XeHHOW B aKKyMynaTop KOHcTanTom C6H.
KomaHgoa cpaBHeHUs, MpUMeHsieMasi B 3TOM CJlyyae, MO3BOSSET HAaM CpPaBHUTb COOEPXMMOE
aKKymMynaropa C 4ucnioMm, cogepxawmmcst B peructpe B. B pesynbtate onepaumm 4McnoBble
3Ha4YeHUs1 He u3MeHsITCA. Pe3dynbTaT Ccka3blBaeTCs TONbKO Ha narax permctpa F. Ecnnm
coaepXmMmMoe akkymynsaTopa 00/iblie CpaBHMBAEMOrO 4YMcaa Uan paBHO eMy, TO ¢gnar nepeHoca
OyneT BbIKNOYEH. ECnu Xxe OHO MeHbLUe, TO ¢pnar nepeHoca 6yaeT paBeH eanHULE.

Kak Bbl nomuHute, npouenypa LD-EDGE-2 nosBonser yCcTaHOBUTb, CKOJIbKO BPEMEHU
npowWwno OT MOMEHTa €€ Bbi30Ba A0 OOHapyXeHus ABYX, CNeayllyx Apyr 3a APYroM CMeH
YPOBHEW CUrHaNOB B MarHUTOMPOHHOM rHesdge. Ansa aToro B peructp B 3aHocuTCa KOHCTaHTa,
onpenensowas Konm4ecTso NPoBepok MarHMTogpoHHOro rHe3ga EAR. Ecnmn nameHeHne ¢poHTa
He 0OHapyXeHOo, TO Mbl BbixoanM 13 npoueaypbl LD-EDGE-2 no o6HyneHuto permctpa B. Ecnum xe
Mbl OOHAPYXWM CMeHY GPOHTOB B TOT MOMEHT, KOraa perncTp B ewe He 4OCTUI CBOEro HYyNeBOro
3HaA4YeHus1, Mbl BbIXOAVM M3 BblLLEYyKa3aHHOW NpoLeaypbl M CpaBHMBAEM OCTaBlLUeecd B peructpe B
3HAYEHME C KOHCTAHTOMN, 3arpyXaemowm B akKyMynsaTop. IdTO Heobxoammo ans Toro, 4ToObbl
NPOBEPUTL, MPOLLSIO S C MOMEHTa Bbi3oBa LD-EDGE-2 o nosiBneHusa 3agHero ppoHTa He MeHee,
yem 3366 TakTOB PAbOTHLI MPoLEccopa.

Onsa Toro, yto6bl co3g4aTb COOCTBEHHYIO NpouLeaypy 4teHns ¢annoB ¢ MarHutTogpoHa, Bam
HeobxoaMMO paccymTaTb, Kakme 3Ha4YeHns 3aHOCUTb B perncTtp B nepen Boizosom LD-EDGE-2 n3
nognporpammbl LD-LEADER 1 C KakMM 3Ha4YeHMEM akKyMynsaTtopa HeobxoauMO CpaBHMBATb
ocTaTtok perucTtpa B nocne oTbickaHnsa GpoHTa curHana.

Bce Bbilecka3aHHOe KacaeTcs Kb TOro cnyyas, korga Bel 6yoete ncnonb3oBaTtb METOL,
MOAEPHN3AUMN NUIOTUPYIOLLEro CUrHana, 4tobbl 40OUTLCA ero oTnuuus OT cTaHgapTta. ns
KaXXgoro BapuaHTa Takoro curHana Bam Heobxogumo co3gaBaTb COOCTBEHHYID OPUTMHANIbHYIO
npoueanypy 3arpysku, To eCTb NOACHUTLIBATL BPEMS 334EPXKN.

Mbl ¢ Bamu paccmoTpenu MeTOoAMKy 3aluTbl OT KOMMPOBAHUS C UCMNOJIb30BAHMEM
HecTaHOapPTHOro nuioTupylowero curHana. OgHako CaMol BaXHOW Lesbio 9ToW padoTbl ObINO
nokasatb Bam, 4To Bbl B COCTOSIHMM CaMW HanucaTb KakK Npoueaypy 3anucu nporpammbl Ha
MarHUTHYIO NEHTY, Tak U Mnpoueaypy u4teHus. OT0 ewe Onmxe 3Hakomut Bac ¢ paboton
KOMMblOTEPA, MOMOraeT NPeogosieTb eCTECTBEHHYIO HEYBEPEHHOCTb nepen MallMHHBIM KOOOM W,
Kak Mbl Hageemcs, nOoMOXeT Bam peanm3oBatb N0 HOBOMY CBOW CMOCOOHOCTM B
nporpaMmmMmnpoBaHnN.



CEKPETbI TRDOS

AnekceeB A.l'.

UTtak, Bol 063aBenncb BETA-ANCK nHtepdencom, a Takke 4yncteiMn gucketamm. Ecnm ectb
y KOro mepenucbiBaTb FOTOBble MporpamMmmbl Ha gucketax - Bbl HA HeEkOTOpoe Bpema Oyaerte
n3baBneHbl OT NPOoYMX 3ab0T, HAcNaXOasCb TEM, KakK NMXO NPOXOAMT 3arpys3ka urp. Bbel gaxe
noHayany He Oyaete obpawartb BHUMAHME Ha TO, YTO rOoe-TO NoAanopyeHa 3actaBka (HEeT ABYX
HUDKHUX CTPOK), a rOe-TO Ha 9KpaH 3arpyXxaeTtcs kakas-To uBeTHada opsHb. [1pasaa, nocne atoro
nrpa ctapTyeT HOPMaJibHO, HO BbIMNSAUT 3TO Kak-TO KyCcTapHO. Kpome Toro, HaBepHsika ectb y Bac
WUrpbl HA MarHUTHOW NEHTe, KOTopble Bbl OTHOCKMTE K cCaMUM "UrpydnM”, a X OUCKOBbLIX BEPCUN
Kak-TO He okasanocb y Bawwux gpysen. B obuiem, NOCTOsHHblE "XuTenckme" 3aboTbl OyayT
KaXapli OeHb noaTankmBaTtb Bac Ha 6onee rnybokoe maydeHne TR-DOS. MNoatomMy 9 noaentocb
TEM OMNbITOM, KOTOPbIXA HAKOMWUJICH Y MEHSI C MOMEHTa nogknoveHns BETA-gucka.

Bam npepnaraetcsa 0600LLeHHbIN MaTepman, COOpaHHbIn N3 Pa3pO3HEHHbIX MCTOYHUKOB, a
TakXe YHUKaNbHblE AAaHHbIE, MOSy4YEHHbIE B PE3Y/IbTAaTe 3KCNEPUMEHTANIbHOM PaboThI.

HavanbHble cBegeHust MO OMCKOBOM onepaumoHHowm cucteme TR-DOS pgoctatoyHo
NnoAPOOHO WM3NOXEHbI B MHOMOYMCIIEHHbLIX OMUCAHMNAX, PACAPOCTPAHSEMbIX B OOCTAaTOYHOM
KOJIMYECTBE HA KOMMbIOTEPHbIX PbIHKAx CTpaHbl. [103TOMY B 3TOI cTaTbe A 6yay noapasymeBaTthb,
yTo Bnagenoubl BETA-ANCK nHtepdencos yxe 3HakoOMbl C 3TUMW MaTepuanamu.

MepBoe, 4TO ycBamBaeT Kaxabii nonb3dosatens TR-DOS, 910 TO, 4TO BMECTO, HanpuMmep:
LOAD " CODE
B bencunk-cTpoke Tenepb Ha40 CTaBUTL:
RANDOMIZE USR 15619 : REM : LOAD "name” CODE
a Bxopn B cuctemy TR-DOS n3 bercrka npom3BoanTca KOMaHLoM:
RANDOMIZE USR 15616
Mpexnae Bcero, gaBanTe BbIACHMM 4YTO 3TO 3a agpeca? 15616 n 15619 310 Xe Beab agpeca
M3Y, Toro camoro, kotopoe 6bino oo noaknoyveHns TR-DOS. He BcTtynaem nn Mbl B KOHOAUKT C
MaLLUMHHBLIN KOaOM ocHoBHOro N3Y Cnektpyma? OkasbiBaetca HeT. C agpeca 15616 B M3Y
Cnektpyma pacnosfioXXeH CUMBOJIbHbIM Habop, HadnMHaa ¢ npobena, TO €CTb, B HOPMaJibHOM
pexume paboTtbl "CnektpymMma” HMKOrga He npouMcxXoguT BbINOJIHEHME MALUMHHOIO Koga B 3TUX
agpecax. B cnyyae BETA-ANCK wuHTepdenca, npm nonagaHnm Ha 3TOT agpec cpabaTtbiBaeT
cenekTop agpeca, KoTopbl noakntoyaeT TeHeBoe MN3Y n panbHenwaa padbota NPONCXOOUT B HEM.
B TeHeBom IN3Y ¢ cuctemonm TR-DOS no aTum agpecam pacnonaraioTcss KOMaHabl, nepegatowme
yrnpaeneHue B cooTBeTcTByloWMe Toukm MN3Y TR-DOS.
PaccmoTpum Tenepb 6onee aeTtanbHO, Kak e yctpoeHa TR-DOS.

KAPTA NMAMATU O3Y.

Te cBepeHus, KOTopble M3NOXEHbl B "dupMeHHbIX" pykoBoactBax no TR-DOS, MOXHO
oxapakTtepusoBaTb kak TR-DOS cHapyxun. Hy, Hanpumep, B "PpUPMEHHOM" ONMMCaHNK CKa3aHo, 4YTO
ana pabotel TR-DOS Bbiaensetca gononHutenbHo 112 6ant O3Y. U elle roBopmtcs 0 TOM, 4TO B
npouecce pabotbl TR-DOS gmHamunyecku Bblaensietca 256 6anT, npuyemM MNpPOUCXOOUT 3TO
HEe3aMeTHO Osis nonb3oBartens. M Bce npo a70. MNMNonpobyem packpbiTb NonoapobHee 3Tn ¢ppassl,
B3rnsaHyB Ha TR-DOS naHyTtpwu.

Ona Hayana nocmoTpuMm, rae atmn 112 6ant O3Y BbiaensatoTcs. 4o nHmumnanmnsaumm BETA-
ONCK unHTepdeica kapta namatm O3Y vmena cnenyowmii Bug, (ToNbkO TO, YTO NpencTaBnsieT
MHTEpeC):



CucTeMHBe 23552
IIepeMeHHHe

Bencur-nporpamMa 23755 <-- PROG
——————————————————————— <--RAMTOP

65535 <-- PRAMT

Mpn nogaye komaHabl RANDOMIZE USR 15616 npoucxoamnt nHnymanm3auma BETA-ONCK
nHTepgernica. lNpu 3TOM nepecTpavBaeTcs kapta namatu. LononHutenbHble 112 6ant O3Y
BbloenseTcsa nepen obnacteto bencuk-cuctembl. CuctemHas nepemenHHas PROG cTtaHoOBUTCS
paBHon 23755+112=23867. bencuk-nporpamma co BCeMU Bencmk-nepeMeHHbIMN 1 MapKePOM
KOHUAa nepeapuraetca Ha 112 6ant onmxe kK RAMTOP. A obnactb, oTBeaeHHasa nog, bencuk-
CUCTEMY CTAHOBUTCS, Takum 00pa3om, MeHbLue Ha 112 6anT;

DKpaHHasa IIaMsaTh 16384
Bydep mnpmHTEepa 23296
CucTeMHBe 23552

IIepeMeHHEe

CucTeMHEEe
riepeme”nHee TR-DOS

Bencur-mnporpamMa 23867 <-- PROG
——————————————————————— <--RAMTOP

65535 <-- PRAMT

Kpome TOro, HenocpeacTtBEHHO B TOT MOMEHT, KOrga npoucxoauT 4TeHne unm 3anuvucb
cekTopa AgaHHbIxX, bencuk-nporpamma otogsuraetcs ewe ganbwe K RAMTOP. 31y nepebpocky
ocyuwectengeT TR-DOS n npoucxogmt oHa ansi nonb30BaTeNs He3aMeTHO (OOHAKO 3TO MOXET
0OCTaBUTb Maccy npobnem npu agantaumm MarHMTOMOHHbLIX nMporpamMm nog, amck). bencuk-
nporpaMma CO BCEMW CBOMMU MEPEMEHHbIMM OTOABUraeTcs euwe Ha 257 6ant. 91O MecTo
0CBOOOXAaeTCa HEMOCPEACTBEHHO ANA Onepauun YTEHMUA-3anncm CeKTopa AaHHbIX Ha Anck: 256
6anT nHpopmMaumm NOC 0auH 6ANT - KOHTPOJIbHAss CyMMa cekTopa. Kapta namatn B 3TOT MOMEHT
MMeeT cnenylowmmn Bua;:



CucTeMHBe 23552
IIepeMeHHHe

CucTeMHEEe
rnepemendee TR-DOS

257-bamnTHOE
IIPOCTPAHCTBO

Bencur-nporpamMa 24124 <-- PROG
——————————————————————— <--RAMTOP

65535 <-- PRAMT

Mo 3aBeplleHnUn onepaumn yYTeHusa-3anmcm bencmnk-nporpaMmma BO3BpaALLAETCHA Ha CBOE
npexHee MecTo - B agpec 23867.

Takoe nameHeHne agpecoB He TO YTO NPOUCXOAUT HE3aMETHO, HO, KakK yXe roBOpMIOCH,
MOXET co34aTb Maccy nNpobnemM anga agantaumm MarHUTOMOHHbLIX BEPCUMIA NpOrpaMm nog AMCK.
BonbwmHCTBO nonb3oBatenern CnekTpyMoOB HaynHanM C¢ MarHMTOMOHHbLIX BapuaHToB M BETA-
ONCKOM OCHallanym CBOW YXe FOTOBble KOMMblOTEPbl. [M03TOMY, KOHEYHO, OOHOM N3 MNEepPBbIX
noTpebHOCTEN, C KOTOPOM Bbl cTankmBaeTecs, (M C KOTOPOW CTONKHYNCSA 1), ABNSETCa aganTtauus
CBOMX COBOCTBEHHbIX nNporpamm noa BETA-aunck. MNepepenka GUPMEHHbBIX UIPOBbLIX NPOrpamMm -
9TO TemMa [J19 OTAENbHOro pasroBopa, OOHAKO Ha PblHKE CYWECTBYET OFPOMHOE MHOXECTBO
OVCKOBbIX Bepcui nrp. [ewesne nonTn n KynnuTb TO, 4YTO HAZ0. HO cBOM COBCTBEHHbIE MPOrpaMmbl
Bam npuaetca nepegensiBaTtb caMuM. [pobnemMbl MOryT ObiTb Bbi3BaHbl, HANpPUMep, HEXBATKOW
namsTM B CBA3W C BblaeneHnem pononHutenbHbix 112 6ant O3Y. Ecnm 3HavyeHne RAMTOP
Hebonbloe, nopsaaka 25000, To nog bBencuk-nporpammy ocTtaeTcd coBcemMm mMano mecta. U
nporpaMmma, koTopasi HopMasbHO paboTaeT B MarHMTOPOHHOM BapuaHTe, MOXET 0TKal3aTbCs
pabotaTb B AUCKOBOM. 3HadyeHne RAMTOP wu3meHuTb ObiBaeT npobnemMaTuyHO, MO3TOMY
npuxoamtca npuberatb K OpyrumM nNpuemam no 3KOHOMUM namatn. MHorme u3 3Tux NpuemoB
OOCTaTO4YHO noAapoOHO pas3bupanucb Ha cTpaHuuax ZX-PEBIO. 310, B 4acTHOCTW, 3amMeHa
undpoBbIX 3HavYeHnn Ha VAL "..." n gpyrme npmembl. MoXeT okasatbCs TakK, YTO B NpuHUMNE
Bencuk-nporpamma paboTtaeTr, HO ecnn B nporpamme BcTpevarTcs komaHabl TR-DOS c
npegpunKcom:

RANDOMIZE USR 15619: REM

TO BMECTO BbIMOSIHEHUA WUX, HA 3KpaHe nosiBnseTcs coobueHne o6 owwnbke: "Out of
memory"”. 3TO 3HA4YMT, 4TO CBOOOAHOro MECTa He xBaTaeT Mpu NMonbITKE BblAENUTb 257-6ainTHOE
NPOCTPAHCTBO 419 onepauum 4TeHUd-3anmcm cekTopa.

Ecnn cnocobbl 3KOHOMUK NMaMST McYepnaHbl, TO BO3MOXHO NPUAETCH CEPbE3HO NoaymMaTb
Had, NSMEHEHMEM CTPYKTYpPbl NporpaMmmel B Lensax yeenndeHns aHadeHna RAMTOP. Kpome aToro,
cnenyeTt ynomsiHyTb ewe 06 ogHowm npobneme. Bo MHOrmx nporpaMmmax npuMeHsIeTCa Hynesast
CTpoKa ANna pasMelleHmss B Hell G6N0KOB MallMHHbIX KOAOB 3a onepatopom REM. 06 atom
noapo6bHo pacckasbiBanocb B ZX-PEBKO N 9-10 3a 1992 roa, cm. ¢Tp.193. Tam roBopunocs, 4To
ecnu ctpoka ¢ REM 310 HavanbHasa cTpoka NnporpamMmsbl, TO cBoOOoaHOe MmecTo 3a REM HaumHaeTtcs
¢ agpeca PROG+5. B cnyyae TR-DOS, ato 6yaet 23867+5=23872. OgHako, ecnun Bbl nonpobyeTe
3arpys3uTb ¢ amcka 610K KogOB N0 3TOMY agpecy npu nomowm komangsl TR-DOS:



LOAD "name”™ CODE 23872

To y Bac Hnyero He nony4utcs. [leno BoT B 4emM. B TOT MOMEHT KOorga nponucxoamT 3arpyska
(BbIMOMIHEHME NpPOLEaYPbl HTEHUS CEKTOPA AaHHbIX), bencuk-nporpama n onepartop REM BmecTe
C HEN yXEe UMEIOT APYron agpec - Ha 257 60nbLKWIA, YEM TOT, KOTOPbLIA Obin. MNMosToMy 3arpy3ky
KOOO0B C AVCKa B HYJIEBYIO CTPOKY HAZO BbIMONHATL CeayoLwmm obpasom:

LOAD "name™ CODE (23872+257)

Torpa 610k KOgOB NONaAeT TOYHO B aapec 23872.
BbllweckadaHHOe OTHOCUTCSH K 3arpy3ke 6noka kogoB mn agpeca mexay PROG n RAMTOP.
To e oTHOCUTCS U K 3anucK 610ka KOAOB U3 3TOr0 MHTEpBaia aapecoB Ha ANCK.

CUCTEMHBbIE NEPEMEHHBIE TR-DOS.

Mpopgomxas B3rngg Ha TR-DOS wm3HyTpu, pacCMOTPMM HEKOTOpPblE M3 CUCTEMHbIX
NEepPEeMEHHbIX, COCTaBASOWIMX AO0NonHUTENbHbIE 112 OGant O3Y. Ewe pas ynomsHy:
npeanonaraeTcd, 4To yutatenb 3HakoMm ¢ onucaHnem TR-DOS B HavanbHOM ob6beme. CHavana
KpaTKo.

23752 (#5CC8) - 1 6anT - pexxum paboTbl gmcka "A"

23753 (#5CC9) - 1 6anT - pexxum paboTbl gmcka "B”

23754 (#5CCA) - 1 6anT - pexum paboTbl ancka "C”

23755 (#5CCB) - 1 6anT - pexxum paboTbl gucka "D"

23773 (#5CDD) - 8 6anT - nmsa ¢gaiina B kogax ASCII

23781 (#5CE>5) - 1 6anT - Tun dpanna

23782 (#5CEB6) - 2 6anTta - napameTtp START

23784 (#5CE8) - 2 6anTta - gnuHa danna

23786 (#5CEA) - 1 6anT - o6bem daiina B cekTopax

23787 (#5CEB) - 1 6anT - HOMep NepBOro cektopa danna
23788 (#5CEC) - 1 6anTt - Homep NepBOro Tpeka darna

23798 (#5CF6) - 1 6anT - AUCKOBOA, OJ/151 BPEMEHHOW onepaummn
23800 (#5CF8) - 1 6anT - auckoBoA, Npu onepaumu ¢ 2 panamm
23801 (#5CF9) - 1 6anT - npuaHak onepaunn READ/VERIFY
23802 (#5CFA) - 1 6anT - BpeMs nepemMeLLeHNs ronoBkm auckosoga ™
23803 (#5CFB) - 1 6anT - BpemMs nepemMeLLLeHns rofioBku Anckosoaa '
23804 (#5CFC) - 1 6anT - BpemMsa nepemMeLLeHns rosioBkn amckosoga '
23805 (#5CFD) - 1 6anT - BpeMs NnepeMeLLeHNs FONOBKM AMCKOBOOA
23823 (#5D0F) - 1 6anT - ko, owmnbkmn TR-DOS
(
(
(

gqQu>

23830 (#5D16) - 1 6anT - KONKsI CUCTEMHOIO perucTpa
23833 (#5D19) - 1 6ainT - HOMep AMCKOBOAA
23838 (#5D1E) - 1 6anT - Homep danna, eCnm OH HaNnaeH.

Tenepb nogpobHee

C apgpeca 23752 no 23755 pacnonoxeHol 4 yncna, no OQHOMY Ha KaXAbl N3 BO3MOXHbIX
yeTbIpex NOAKMOYEHHbIX AMckoBogoB A, B, C n D. 7-n 6GuT 3TOro ymcna onpenenseT Koam4yecTBo
nopoxek amckosopga: 0 - 40-pmopoxeyHbin guckoBog, 1 - 80-gopoxeyHbii guckoson. 1-n out
3TOro ymcna paBeH 1, ecnu AMCKOBOJA, ABYCTOPOHHMIA. 0-n 6uT aT1oro 4dmcna paseH 0, ecnu
BbIMOJIHAETCSH KOMaHaa Nno Ncnonb3oBaHmio 80-40p0XEYHOro AMckosoaa, kak 40-00p0oXe4YHOoro.

HauvHaa c appeca 23773, 8 6Gant 3aHumaer umsa danna B kogax ASCI. [lpn
MHUUMannu3aumm uHTepgenca B 3TU a4Yerkm 3aHocutca mmsa "boot”. Tak ocyuwecTtBasieTcs
NOArOTOBKA K CHUTLIBAHUIO C AUCKA MPOrpaMmbli-3arpy3ymka.

Cnepyowun 6anT nocne nmenn danna, adyenka 23781, onpegensert ero Tun. 310 OAVH U3



yeTbipex kogos ASCII - "B", "C", "D" nnun '#".

Cnepyowue gBa 6anTa, c agpeca 23782, ato napameTp "START". Ecnn tun ¢panna - "C", 10
9TO HayasbHbIV agpec pa3melleHns kogos B namaTtu Cnektpyma. Ecnn xe tun ¢danna "B", 10
OByxOaMTHOE 4YMCNO B 3TUX SAYeNKax HABMASETCA CUCTEMHOW WHPoOpMaumen, CBA3aHHOW C
aBToCTapTOM bencuk-nporpamMmmsl.

[Ba 6anta ¢ agpeca 23784 obo3HavaoT gnnHy danna B bantax. OgmH 6anT no agpecy
23786 onpepensieT onnHy ¢anna B cektopax (no 256 6ant). Pasymeetcsa, OO/MKHO MMETb MECTO
BblpaXeHue:

PEEK 23786 = PEEK 23785 + (PEEK 23784<>0)

OueBngHO, 4TO ecnm mMnagwmini 6anT ONvHbl Garna MMeeT XOTb Kakoe-TO 3Ha4veHume,
OTJINYHOE OT HYNS, TO AOJIKEH ObITb BbIAENEH CEKTOP ANS pa3MeLleHma dpanna.

Korga npoucxogut nouck darna Ha guckete no 3aJaHHOMY MMEHU U TUMy, CYUTbIBAETCS
COAEPXMMOE HYNEBON OOPOXKN. B TOM cny4dae, ecnu Takon damn HamaeH, ero HOMep 3aHOCUTCS
B a4eriky 23838. A B auenkmn 23787 n 23788 3aHOCATCA COOTBETCTBEHHO HavajlbHble CEKTOP U
[opoxka ¢arina cornacHo ero pacrnonoXxeHuio Ha gucke. Takum ob6pa3om, Tenepb MMEETCHA BCS
Heobxoammas nHopmMauma ansa 3arpy3ku gpanna B namMmsaThb.

Ecnu Bbl BbINOnHAETE, HanpmmMep, KomaHay:

A> LOAD "B:name”

TO HOMEp AVUCKOBOAA, yKka3aHHOro Bamu B kayeCcTBe BPEMEHHOrO (B AaHHOM CJlyyae 3TO
"B"), 3aHocuTCS B a4enky 23798. Ona guckosoga "A" 3100, "B" -1, "C" -2, "D" - 3.

Auvenka 23801 copmepxmnt npusHak onepaunn LOAD/VERIFY. 3HavyeHne 0 cooTBeETCTBYET
yTeHumto, a 255 - cpaBHeHuMio danna. Bbl MoXxeTe npoaenaTb MHTEPECHBLIN SKCMEPUMEHT: caenamnTte
POKE 23801,255, a 3atem noganite komaHay TR-DOS, nanpumep, LOAD "name” CODE. OgHako
BMECTO 3arpy3ku OyaeT BbiNnosHeHA Bepudukaums.

MHTepecHa mHdopmaums, Haxogsdwasaca B sdemkax 23802...23805. 3gecb (N0 ogHOMy
0anTy Ha KaxAabl ANCKOBOA) PACMOfIOXKEH KOA, ONpeaensiowmin BpemMs nepeMeLLeHNs FOI0BKM
anckosogoB A...D. Yucno, crtodwee Ttam nocne uHuumanusaumm - 8. OHO COOTBETCTBYET
HanbOoNbLUEN CKOPOCTU NEPEMELLEHNS FONOBKN. ECnn 4TeHmne cekTopa NpoLUno HeyaayHo, TO 3TO
4YMCNO YBENNYMBAETCH HaA €OuHULY, TO €CTb CTaHOBUTCS 9 - 9TO COOTBETCTBYET MEHbLUEN
CKOPOCTU nepemMelleHns ronoBkn. OHa OTBOAMTCA HA HYNEBYKD [OOPOXKY, MNOCAe 3TOro
noBTOpPSIETCH YTeHue. Ecnu onate Heypayva, To onsiTb YMeHbLUeHue ckopocTu (PEEK 23802=10) u
nostopsieTca yteHne m Tak oo PEEK 23802=11. 3TO HamMeHbLWlass CKOPOCTb NEpPEeMELLEHUS
rofIoBKM. Bbl MOXETEe MCKYCCTBEHHO YBENNYUTb €€ MOC/e HeyAayHOro YTeHus, rnogas KomaHay
(ons onckosoga "A", Hanpumep): POKE 23802,8. (Kctatn ToT e adpdekT gact POKE 23802,12.)

BbllleckazaHHOE NP0 CKOPOCTb NepeMeLLeHUs ronoBkm oTHocuTtcs K TR-DOS Bepcun 5.01.
B Oonee no3gHux Bepcusix, Hanpumep, 5.04s, ycTaHoBNeHa TONbKO ObICTpass CKOPOCTb
NnepeMeLLEHNa FTONIOBKM N OHa He 3aBuUCUT OT cogepxXxmmoro adeek 23802...23805. XoTa npu
NHUUManu3aunum guckKoBogda Tyaa MNo-npexHemMy 3aHocuTca 8. DTO 4Mcno gBngeTcs Npu3HAKoOM
TOro, 4TO MHMUManM3aums npou3eseneHa (4o nHuumanmsauum Kaxgoro n3 amckosogos A...D B
3TUX YEKax COAEPXNTCS 3HaYeHne 255).

B auenke 23814 3apaetcda uncno 6anT, NO KOTOPbLIM B Katasore gucka mwertca dann.
HavanbHoe 3HayeHue 3Toro napameTpa - 9 (8 6anT - nmsa ¢parna nnoc 1 6anT - ero Tun).

Ayerika 23823 copepxut kop ownbkm TR-DOS. Ha kome ownbkm Heobxoaumo
OCTaHOBUTbLCSA NonoapobHee. Habepute v BbINOMHUTE cneayoLyo bencnk-nporpammy:

10 RANDOMIZE USR 15619 : REM : LOAD "abcde” CODE
20 PRINT PEEK 23823

B Tom cnyyae, ecnu ¢ann "abcde” oTcyTCTBYET HA AMCKE, TO COOOLWEHMa 06 owmnbke He
nocnenyeT: nporpamma ocTtaHoBuTcss C coobuweHnem 0 OK. 20:1. O Hanuuum owmbKu
CBUAETENbCTBYET TOIbKO €AMHMLA Ha akpaHe. Mo Tabnmue KkogoB owmnboK (CMOTPU B ONUCAHUN
TR-DOS) aTo cooTBeTcTBYET cmuTyauumn "HeT danna”. Ko owmnbkm n3 bencuk-nporpaMmmbl MOXHO
noayynTb ele u gpyrum cnocobom. PaHee B "ZX-PEBIO" Mbl yxe roBopman 0 TOM, 4TO BMECTO



RANDOMIZE USR ... BnonHe MmoxHo ncnonb3oBatb LET S=USR ... Bce 3T0 OTHOCUTCSA TOYHO TakKxke
n k agpecy 15619. UameHnTe Hawy nporpaMmmy:

10 LET err = USR 15619 : REM : LOAD "abcde” CODE
20 PRINT err

Peaynbtat paboTbl 3TOM NporpamMmmbl OyAeT TOYHO Takom Xe, Kak u nepson. MoxeTte
NCNOsb30BaThb 3HA4YeHKE err B bencunk-nporpamMmme no CBOEMY YCMOTPEHMIO, HanpumMep:

20 IF err<>0 THEN PRINT "ERROR"
Mpooonxaem pas3roBop 0 CUCTEMHbIX NepeMeHHbiXx TR-DOS.

Auenka 23830 3TO KONMS CUCTEMHOIO pernctpa. Ecnm nocMoTpeTb Ha cxemMy KOHTpoiepa
OMCKOBOOA, TO 9TO TOT PErucTp, KOTopbii cobpaH Ha Mukpocxeme 555TM9. WHTepecHas
OCOBOEHHOCTb, HO Y MEHS MOKa YTO HET HMKAKMX OAHHbIX O TOM, KaK MPaKTUY4ECKN 3TO MOXHO
NCNOJSIb30BATh.

Auenka 23833 onpepender Homep Hakonutens A...D (A-0, B-1, C-2, D-3). Moxete
npogenatb Hebonblwon akcnepumeHT. Bongute B TR-DOS. Bbl yBugute npurnawieHue: A>.
Tenepb BbinoAHUTE: *"b". MNMpurnaweHne cmenutcsa Ha: B>. Tenepb nepenante ns TR-DOS B
Berncuk, BbinonHne RETURN, 3atem coenante POKE 23833,2 n Bonaute onatb B TR-DOS. BmecTo
npurnaweHns: B> Bbl yBngute: C>, Tak Kak WUCKYCCTBEHHO MOMEHSIIM ONCKOBOA, W3MEHUB
COAEPXMMOE CUCTEMHOMN a4erikmn 23833.

lMepeyncneHbl OCHOBHbIE, HO JANIEKO HE BCe cUCTeEMHble nepemMeHHble TR-DOS. Ecnun kTo-
HMOYOb U3 YnTaTtenen obnagaet 6onee NOAHOW MHpOPMaLUMERn, HaNULWINTE 00 3TOM.

Tenepb paccMoTpmM NogpobHee BOMPOC O TOM, Kak MHpOopMaLMsa XPaHUTCS Ha ANCKETe.

®OOPMAT 3AMNNUCKM HA ANCK.

[JaHHble Ha OUCKETY 3anuCbiBalOTCS B BUOE CEKTOPOB, MMelLwux oobem 256 6anTt. Bosoe
MEHbLUUI, No cpaBHeHuto ¢ IBM PC o6bemM 0oHOro cekrtopa rno3BOSISET HECKOJSIbKO COKOHOMMUTb
NnoTEPM MU3-3a HEOOUCNONbL30BAHMUA MECTa, Tak kak gnvHa danna He KkpaTHa OObeMy OAHOrO
cekTopa. Mpu 60NbLLIOM YMCAe KOPOTKMX pannoB 3TO AAET ONPeAENIEHHbIN BbINIPbILL.

Mpenononoxmm, 4TOo MMeeTcsa ABYCTOPOHHUI 80-O0pOXEe4Hbiri ANCKOBOA (BO BCSIKOM
cnyyae, Takux, HaBepHoe, OonblWKMHCTBO). Ecnm Bbl oTdopmaTtmpyeTe AOUCKETY, TO Npu
3aBepLeHnn GopmMaTupoBaHnNa YBUOAUTE, YTO HA AuckeTe nmeetca 2544 csoboaHbIx cekTopa. Ho
80 nopoXxek YMHOXUTb Ha 16 cekTopoB nonyuntcsa 2560 cekTopoB. ['ae octanbHbie? [eno B TOM,
4YTO HyneBasi OOpOXKa AUCKeTbl 16 CekTopoB - €BASIETCS CuUCTEeMHOW. A dannbl MOryT
pacnofaaraTbCs Ha4YnHaa ¢ 1-n gOpPOoXKM No 159 (Tak Kak 3anMCb ABYCTOPOHHSS).

MHpopMauma Ha HyNeBYIO LOPOXKY 3anmMCbiBAeTCA B CTPOro onpegeneHHom ¢gopmarte. Itn
16 cekTopoB NogeneHbl Ha ABe YacTu. B nepBoi yactu - cektopa ¢ 0 No 7 - XpaHAaTCs 3aroIoBku
dannos. lMNMpu 3TOM Ha OAMH 3arofoBOK oTBOAMTCA 16 GanT nHdopmaumn. Bcero Ha BOCbMU
cekTopax MoXeT ObITb pa3mMelleHo 128 3aronoBkos ¢panios. To eCTb:

8 cekTopoB * 256 6anT = 2048 6anT

TO Xe caMoe, 4TO:

126 ¢parnos * 16 6anTt = 2048 6anT.

N3 makcumanbHOro ymncna ¢gannos, Kctatm, nponcxogut Ha3eaHue: "BETA-ANCK 128",

nsa Tex, KTo nporpaMmMupyeT B MalLMHHbIX KO4AaX MOXET OKa3aTbCs NOJIE3HbIM ELLE U TaKOMN
B3rnan. MNopsakoBbil HOMEpP 3aroflioBKa MMEET Crieaylolee CBOMCTBO: CTapLwmid NonybamT 3Toro
yucna (ctapwume 4 6uta) COOTBETCTBYET HOMEPY CEKTOPA, B KOTOPOM 3anucaH 3arosioBok danna,
a Mnagwuni nonybanT (Mnaawue 4 6uta) COOTBETCTBYET HOMEPY 3aroyloBKa B CEKTOPE.

O ToM, Kak B NamMaTb KOMMbIOTEPA CYMTATb HYJIEBYIO LOPOXKY - NO3Xe. A cenvac o popmarte
3aronoska damnna. OH B TOYHOCTK coBNagaeT ¢ 16 auenkamm CUCTEMHbIX MEPEMEHHbIX ¢ 23773 no
23788. N3 16 GanT, OTBEAEHHbIX HA OAWH 3arofIoBOK, NEPBblE BOCEMb 3aHUMAET UMms ¢anna B
ASCIl. Cnenyowmn 6ant - tn ¢panna (toxe B ASCII) - B, C, D nnn #. Cneayowve gsa 6anta -
napameTp START, nanee 2 6anTa - annHa danna, cnenyowmin 6anT - oobem danna B cekTopax u



nanee 1 6anT - HOMep HavanbHOro cektopa darina n 1 6anT - HOMep HavabHOro Tpeka (A0POXKU)
danna Ha guckere.

Kpome ckazaHHOro, Hago pobaesutb cnegywouwee. MNpu yganeHnn danna nepsblii CUMBON
nMeHn (nepBbin GaMT 3aronoBka) 3ameHsieTcss Ha kog O01. B Takom Buae dann cymTaetcs
yOaneHHbIM, ogHako, ecnn Bbl He genanun komaHaoy MOVE, To yganeHHbii ¢pann Bcerga MoXHO
BOCCTaHOBUTb, U3MEHWNB MEPBbIN CMMBOJT Er0 UMEHUM B 3arofioBKe N1MO0 Npy NOMOLLM MPporpamMm
Tnna "DISK-DOCTOR", nnbo npu nNomMOLWM BCEBO3MOXHbIX Mporpamm-obonoyvek tuna "MOA-
SERVICE". OgHako, ecnu ypansetcsa nocnegHuin ¢ann karanora, TO NMepBbli CUMBOJST UMEHU
3amMeHsaeTcqa He Ha 1, a Ha 0. Mo 3HavyeHunto 0 onpeoenseTca KOHew, kKaTtanora. 3arofloBkM BHOBb
3anucbiBaemblix pannos OyayT pacnonarartbCy B Katanore, HaynHasi C 3Toro Mecra.

Kpome cektopoB 0...7, B KOTOPbIX pacrnonaraiTcs 3arofioBkn ¢annos, eCcTb eule OOvH
CEKTOP, BOCbMOW, B KOTOPOM COAepXUTCcsa obwas nHdopmaumsa no Amcky. dTta nHdopmaums
pacnonoXxeHa He C Havyana cekTopa, a 6amxe K ero koHuy. Ecnm HavyaTb Hymepauuio 6anToB
cekTopa ¢ 0, To BOT cogepxaHne 6anToB, HECYLLUX MHPOPMALMIO MO ANCKY.

Bantbl 225 n 226 xpaHAT Havyano cBoO6OAHOr0 MecTa Ha AMCKe, OOCTYMHOro Ass 3anucu
dannoB - CEKTOP U TPEK COOTBETCTBEHHO. Cpasdy Xxe nocne GopmMaTupoBaHnUSa ONCKETbI 3TN BaNThI
nmetoT 3HadyeHns O m 1 COOTBETCTBEHHO (Kak FrOBOPWMIOCH Bbllle, 3annucb GanioB Ha OUCKETY
Ha4YMHaeTCcHa C JOPOXKM HoMep 1).

bant 227 onpepenset Tun pas3MeTknm aucka. 3HaveHuss 3Toro Oarita MoryT ObiTb
CcneayrowmmMmn.

22 (#16) - 80 popoxek, 2 CTOPOHbI;

23 (#17) - 40 popoxek, 2 CTOPOHbI;

24 (#18) - 80 popoxek, 1 CTOPOHa;

25 (#19) - 40 npopoxek, 1 CTOPOHa.

Bant 228 onpepenset obuwee konanyectso $anmnos, 3annCaHHbIX Ha OMCK. DTO YUCHO
BK/IlO4YaeT B cebda v yganeHHble ¢annbl, Tak Kak GU3NYeckn OHM BCE PaBHO MPUCYTCTBYIOT Ha
ancke. To ecTb 9TO Bce dannbl OT HaYana katanora o Hadana ceob6ogHOro Mecra.

Baritbl 229 1 230 (Mnaawunin n ctapLunii) onpeaensaoT KONMYeCTBO CBOOOAHbLIX CEKTOPOB Ha
ancke. Cpasy xe nocne dopmatmpoBanus amcketbl komaHgon TR-DOS: FORMAT "name”, OHu
paBHbl cooTBeTcTBEHHO 240 m 9. To ectb 240+9*256=2544. Ecnu pna dopmaTtnpoBaHud
BOcnonb3oBaTtbcs nporpammon "DCU" H. PoauoHOBa, MOXHO OTdopmMaTMpoBaTb AMUCK Ha
MakCUMasibHOEe YMCNO A0POXEK, ANA OONbLUNHCTBA AMCKET npakTuieckn oo 83-84 popoxek. Mpwu
atom OGantbl 229 n 230 cpaldy xe nocne GpopmMaTMpoBaHUS MOINYyT MMETb Apyrue 3HayeHus,
Hanpumep 2640 nnn 2672. Ha nepBbln B3NS4, MOXET NOKa3aTbCH, YTO HA Takylo ANCKETY yaaCTCs
3anuncaTtb 6onble dannoB. Ho 910 ToNbKO Ha nepBbii B3rnaq,. Nonpobyinte otpopmaTmpoBaTb
AnNcKeTy Takum obpasom, a NOTOM 3anucaTtb Ha Hee ¢ann oobemMoMm, Hanpumep, 1 cekTop. MNMocne
3anucu Bbl yBUOuTE, 4TO Ha AMCKeTe octanocb 2543 cBOOOAHbLIX cekTopa (2544-1 = 2543). To
ecTb TR-DOS nepecuunTtbiBaeT 4MCN0 CBOOOAHBIX CEKTOPOB Npu 3anmncu ¢panna NCXxoasa He U3 Toro,
yTO 3anmcaHo B 6anTtax 229 n 230 cMCTEMHOro CekTopa, a U3 TOro, 4YTo Ha AUCKE MOXET ObiTb
Tonbko 80 nnun 40 popoxek No 16 cCekTopos..

EOMHCTBEHHBIM MPenMyLecTBoM ¢GopmMaTMpoBaHUM Ha MakCMMalsibHOE YUCIIO O0POXEK
NoKa 4TO BUAMUTCS BO3SMOXHOCTb MCMONb30BaHMA mMecTa 3a 80-1 AOPOXKON AN KaKMX-TO CBOUX
uenemn, Hanpmmep, TaMm MOXET pacnofiaraTbCsa Naposib, 3aMLLAIOWMNA ANCKETY OT KONMMPOBaHUS.
MpakTnyeckn Takom cnocob 3alnTbl OY4EHb PACMPOCTPAHEH, HO 3TO - TeMa Ans OTAENbHOro
pasrosopa.

Ecnn gucketa dopmaTtmpoBanacbk npu nomowm nporpammel "DCU", To Gantbl 223 n 224
coaepXxaTt MakcmmMasbHOe 4Yncno GopmMaTMPOBaHHbBIX CEKTOPOB, AOCTYMHbIX AN9 3anucu ¢annos.
Cpasy xe nocne ¢opmMaTupoBaHUSA OUCKETblI 3HAYEHMSA 3TUX BANTOB COBMAJAKT CO 3HAYEHMEM
6anToB 229 n 230. Ho 3HayeHusa nocnegHnx N3MEHSITCA Mo Mepe 3anmcu pannoB HaA OAUCKETY, a
3Ha4yeHus 6anToB 223 1 224 oCcTalOTC HEM3MEHHBIMU N UCMNONL3YIOTCS NMPU paboTe Nporpammbl
"DCU".

Ecnn gncketa dopmatmpoBanacb komaHgom TR-DOS: FORMAT "name”, To coaepXxumoe
6antoB 223 n 224 paBHo 0. HeHyneBoe 3HayeHne 3Tux BANTOB ABASETCHA MPU3HAKOM TOro, 4TO



anckeTa popmaTmpoBaHa rnpu nomouwm nporpamMmmel "DCU".

Bant 231 Bcerga xpaHuTt kog, 16 (#10). OH onpeaensieT Yncno CEKTOPOB HA OAHOM OOPOXKKE
M HMKOrOa HE MEHSIET CBOEero 3HayeHusi. ITO 4Mcno O0B6O03HavYaeT MPUHAONEXHOCTb AMcKa K
onepaunoHHon cucteme TR-DOS.

Bant 244 copepXuT 4nuCno yaaneHHblX ¢annoB - TO eCTb TeX, NEePBbIi CMMBOA MMEHW
KOTOPbIX B KaTanore aucka nmeet 3HadveHne 01.

Baritbl ¢ 245 no 252 xpaHat nms gucka B kogax ASCII (Bcero - 8 6anT).

Cektopa ¢ 9 no 15 He HeCyT HMKakonm WHPOpMaALMK, CBA3AHHOM C OObIYHbIM
GOYHKUMOHNPOBAHMEM PanioBON CUCTEMBI AUCKA.

BoT 3TO BCeE, 4TO KacaeTcsa HyneBoM O0POXkM. K ckazaHHOMY MOXHO O006aBUTb, 4TO
NCKaXeHNe CUCTEMHOMN MHGOopMauum Amcka U Kartanora AucKa LMPOKO WCNonb3yeTcs ang
3alunTbl OT KOMMPOBAaHUS, 1 Pa3roBop 06 3ToM OyaAeT yXe B 9TOM CTaTbe, HO YyTb NO3Xe. A cenyac
Mbl MOAOLLN, MOXaNyn, K cCaMOW rnaBHOM TEME.

BbINMOJIHEHME KOMAH TR-DOS U3 MALLMHHOIO KOJA.

TpyaHO NepeouUEeHNTb 3HA4YEHME ITUX CBEAEHNI OIS MPOrpaMmMmncTa, N03TOMy Cpasy K aeny.

B ¢dmpmenHom pykosoactee no TR-DOS onuncaH cnocob BbinonHeHnsa komaHg, TR-DOS un3
MawmHHoro koga. CyTb ero B AByXx CioBax B cnegywuwem. oe-to B namatnm Cnektpyma
pa3mMellaetcsa ¢parmMeHT bencuk-nporpamMmbl -  HekoTopas @ukTmBHaa bencuk-cTpoka,
copepxawasa komanay TR-DOS. dopmat 3anncu 910 BENCUK-CTPOKM TakOM Xe, KakuM OH
aBnseTca B 0OblMHOWM bBencuk-nporpamme. 3aremM B PEerncTpbl npoueccopa U CUCTEMHbIE
nepemMeHHble bencmnka 3aHOCUTCA afgpec, B KOTOPOM HaxOAUTCH HOBbIN pparMeHT "PUKTUBHON"
Bencuk-nporpammbl. 3atemM NPOMCXOAUT 3anyck mHTepnpeTtatopa bercuka gns BbINOSHEHUS
3TON PUKTUBHOWM CTPOKM. Takor cnocob BbINOSIHEHMA MALUMHHOIO Koga npu nomowm bencuka
HACTOJ1bKO NPOMO340K U HECYPA3EH, YTO MOXET MMETb Pa3Be YTO YNCTO TEOPETMYECKOE 3HAYEeHNEe
N BPS4, N KEM-TO MOXET BOCMPUHMMATLCA CEepbe3HO. HO rnaBHOe B TOM, 4YTO OH BbINOJIHAET
TOJIbKO TO, HTO MOXET ObITb BbINOJIHEHO U3 0ObLIYHOIO Belcuka n He 6onee Toro.

Ona BbINONHEHMA KOMaHO, U3 MawmHHOro koga B TR-DOS cyuwecTBylOoT crneuuvanbHble
BO3MOXHOCTN. OCHOBHasi U3 HUX - UCNosb30oBaHMe noanporpamMmmbl TR-DOS ¢ TO4konm BXOAA
15635 (#3D13). C aTtoro agpeca B KOHEYHOM CHETE OCYLLECTBAFETCS nepexon K nognporpamMmme
10300 (#283C), koTOpPasa B 3aBMCUMOCTWN OT KOAa, coaepxaulleroca B permctpe C npoueccopa
nepenaeT ynpasfeHme COOTBETCTBYOLWEN npoueaype cuctemol TR-DOS. MNpakTnyeckn pparMmeHT
BbINOSHEHUS koMmaHabl TR-DOS 13 MalmHHOro koga MOXeT BbIrsAAeTb Cneayowym o6pa3om:

DC, ...
CALL #3013

Kpowme peructpa C moxeT noTpeboBaTbCs NpeaBapuTesibHasg yCTaHOBKa APYrMxX PErMCTPOB
npoweccopa.

PaccmoTpuM  KpaTKO OCHOBHbIE Mpouenypbl, BbINOJIHAEMbIE B 3aBUCUMOCTU  OT
coaepxmmoro permctpa C.

C=0. BoccTaHoBneHue, cOpoc KOHTpOIepa, NP KOTOPOM rOJIOBKa OTBOAUTCS HA HYNEBYIO
OOPOXKYy 1 oxumagaetca nosisneHme curHana INTRQ. Bbeixog U3 pexuma 0XugaHust MOXeT ObiTb
npownseeneH npu HaxxaTtnn knasnwiy BREAK Ha knaBumnatype.

C=1. MHnunanmndauusa gmckosopa. lNpenBaputenbHO B peructpe A fo/KeH ObiTb 3aaaH
Homep Hakonutena 0...3. 3pecb Hago ckal3atb, 4To ecnu TR-DOS crtapTyeT npu OTKPbITOM
KapMaHe auckosoaa unmn 6e3 gmuckeTsl, To no agpecam 23802...23805 3aHocaTtcs ymicna 255. 9T1o
O3Ha4yaeT, Y4TO AUCKOBOAblI HE WHUUManM3MpoBaHbl. B pesdynbtate paboTbl 3TOM NpouLenypb
yCTaHaBMMBAETCH BPEMS NEepPEMELLEHNS FONIOBKN OUCKOBOAA - 3aHOCUTCH YMCO0 8 NO O4HOMY M3
agpecoB 23802...23805 B 3aBucMmoCTM OT HOMepa nauckoBoga. [lanee onpepensieTcs
KONMYeCTBO AOPOXEK ANCKOBOAA U Pe3ynbTaT 3aHOCUTCA N0 0AHOMY U3 aapecoB 23752...23755 B



COOTBETCTBUM C HOMEPOM HaKoNuUTeNs (NepBoHaYanbHOE 3Ha4YeHme Takxke 255). Ecnu anckoson
nmeet 40 popoxek, To 3anuceiBaetcsa 0, ecnu 80 gopoxek, To 128 (ycTtaHaBnmBaeTcs 7-n ouT).
[anee 3agaeTtcs HOMeEpP AMCKOBOAA A9 BPEMEHHOW onepaunn (bepetcsa nad permctpa A) n 310
3HavyeHne 3aHocatca no aapecy 23798. Mo agpecy 23830 nomewiaetrcd KONmMs CUCTEMHOIO
permncrpa.

Ecnn Bpemsi nepemelwleHnss ronoBku (Adenmkm 23802...23805) yxe yCTaHOBNEHO, TO
onepauun No NHMUManIM3aumm oUCKoBo4a He MPoOn3BOaATCS.

C=2. lNMosunuuoHmnposaHue. MNpeanBapuTenbHO B pernctp A NnoOMeLLLaeTcsa HOMepP OOPOXKU, Ha
KOTOPYIO [OO/nkHa ObiTb ycTaHoBneHa ronoBka. [lpy OBYCTOPOHHEM AOWUCKOBOAE MNEPBOMY
dun3nyeckomy Tpeky cooTBeTcTByOT HoMepa O n 1, BTOpomMy - 21 3 1 T. 4.

C=3. OT1a npoueaypa nomewaer cogepxumoe perncrtpa A no aapecy 23807, 3apasas,
Takum cnocobom HOMEpP CekTopa.

C=4. MNpouenypa nomeuiaeTr cogepxumoe peructpa HL no agpecy 23808 (2 6GanTta),
3apaBasi Takmm cnocobom agpec bydepa.

C=5. OueHb BaxHaa nognporpamma. OHa NO3BOAAET uuTaTb ONOK CEeKTopoB. [as 3Toro
HeobxoaMMO NOArOTOBUTb HayaslbHblE MapamMeTpbl B perncrpax npoueccopa. B pernctp B
NOMELLLAEeTCs KOJIMYECTBO YMTaeMbIX Noapsn cektopoB. B Tom cny4vae, ecnn B=0, TO ¢ gmcka
CUYNTBLIBAETCSA TONbKO 00MacTb 3arofioBKa, CHYUTbIBAHME CEKTOpa B NamMATb HE npom3BoamTcs. B
permnctpoByto napy DE nomelaeTtca Havano cuntbiBaemMoro 6noka cektopos: B D - popoxka, aB E
- cekTop. B permnctpe HL monxeH ObIThb 3aaaH aapec Havyana 6ydepa B namatn Cnektpyma, kyna
OyneT Nnpon3BoaMTbLCA 3arpy3ka 610ka CeKTOPOB.

C=6. lMpouenypa 3annucm Ha OUCK Bnoka cekTopoB. Bce nmapameTpbl aHanornyHbl TEM,
KOTOpble OblNn B NpeablayLien npouenype.

C=7. BoiBop, katanora gmcka (aHanorn4yHo komaHge CAT TR-DOS). B pernctpe A gonxeH
ObITb 334aH KaHan onsa BbiBoAa katanora. [ns BbiBOAA HA AMCMNEN, HanpuMmep, B peructpe A
OOJKHO ObITb 2 (KCTaTK, Npyn 3TOM OyOeT ouunlleH akpaH). [nsa BeiBoga Ha nNpuHTep - 3. Cneayet
TakXe ckasaTtb, YTO Nepen BbINMOJIHEHMEM 3TOMN NOANPOrpamMmMbl MOXHO 3a4aTb HOMEP HAKOMUTENS
0N BPEMEHHOW onepauummn, NOMecTuB ero no agpecy 23798. 3ta npoueaypa npegsapuTenbHO
BbINOMHAET npoueaypy npm C=22 - 3arpy3ky CUCTEMHOIO perncrpa (CM. H1UxXe).

C=8. YteHune 3aronoska ¢anina. B perncrtpe A gonxeH ObiTb HOMEP MHTEPECYIOLLErO danna
(c 0 no 127). 3 katanora aucka 16 6anT 3aronoeka darina 6yayt nOMeLeHbI B NaMATb, HA4YMHas C
agpeca 23773. 9T0 MOXET ObiTb U yOaneHHbIn ¢ann, Tak Kak He NPOBEPSIETCHA, €CTb JIn Takomn
¢$ann B 4eNCTBUTEJIbHOCTN.

C=9. 3anucb B kaTanor 3arosoBka danna. 16 6antT n3 namaTtu, HaYMHasa ¢ agpeca 23773,
NnepenucbiBalOTCA B KaTtasor AMCKa Ha MeCcTOo 3aronoBka danna, HOMep KOTOpPOoro 3agaeTcs B
pernctpe A aHanormyHo npeabliayLen npoueaype.

C=10. MNpouenypa noucka ¢garna. B katanore gucka mweTtcsa ¢gawn, KOTOPbIA N0 UMEHU U
TUNY COBMAJaEeT C TEM, 4TO 3a[aHO B nNamsiTu, HadmHasa ¢ agpeca 23773. Konnyectso 6anT, Ha
KOTOpble BeaeTcsa nouck, 3agaetca no agpecy 23814. HayanbHoe 3HayeHme - 9. B Tom cnyyae,
ecnu ¢ann HanaeH, To ero Homep dyneTt HaxoanTbes B pernctpe C, a Takke B averike 23838. Ecnn
dann He HangeH, To B peructpe C 6yaet 128 (7-n 6ut yctaHoBneH B 1), cogepxmmoe 23838 He
N3MEHSEeTCH, a B averike 23823 byaet 255.

C=11. 3anucb kogosoro dawnna. lNpun aTtom ¢ agpeca 23773 3agaeTca uma n Tun ¢anna, B
pernctpe HL - agpec Ha4yana ¢anna B namaTtn, B pernctpe DE - onnHa danina. 9ta npoueaypa



BbINOSIHAET AeNCcTBUA aHanorndHole komaHae TR-DOS:
SAVE "name” CODE Start, Length.

C=12. 3anucb bericuk-nporpammbl. C agpeca 23773 OONMXKHbI ObiTb 3a4aHbl UMS U TUN
¢danna. B Tom cnyydae, ecnu tnn ¢anna otnmyaeTca ot "B, To ¢pann 3anncbliBaeTca nog, UMeHeM
"boot” <B>.

C=14. 3arpyska nnu sBepudpukauma danna. Mmva n tTun gpainna AoKHbl ObiTb MOMELLLEHbI MO
agpecy 23773. 30eCb eCTb HECKOJIbKO BAPUAHTOB, B 3aBUCUMOCTU OT 3HadyeHus permctpa A. MNpu
A=0 agpec 3arpy3ku n gnvHa danna bepytca m3d katanora. lNpmn A=3 3arpyska npoumcxoauT C
agpeca, KoTopbl 3agaeTcda B pernctpe HL, npuyem onvHa 3arpy3km onpenensieTcss 3Ha4yeHnem
pernctpa DE. MNMpu A=255 appec 3arpy3kmn 6epetcsa n3 HL, a gnmHa 3arpyxaemoro danna - ns
kaTanora aucka. 3HaveHme no agpecy 23801 onpegenset komaHgy: 0 - LOAD, 255 - VERIFY.

C=18. YpaneHne danna. Uma n tun ¢panna fosmxkHbl ObiTb 3aaaHbl ¢ agpeca 23773. MNpwu
9TOM yaansTca Bce ¢ansibl C TakKMMmM JaHHbIMU. Kak yxe roBopusiochb Bbille, ecnu ¢ansn He
nocnegHui, NepsbIi CUMBOJS UMEHUN ¢daiina 3ameHsieTcs kogom 01.

C=19. 9ta npouenypa nepebpacbiBaeT 16 6anT nHpopmaumm ¢ agpeca, ykazaHHoro B HL B
appec 23778.

C=20. NMpouenypa, obpaTHaa npegbiaywen. 16 6ant nepedbpacbiBaloTcd ¢ agpeca 23773 B
agpec, ykazaHHbl B HL.

C=22. lNpouenypa 3arpyxaeT CUCTEMHbIN pernctp unHrepdenca. Kog - B akkymynsatop
(perncTpe A), Npu 3arpyske K Coaep>XXMMomMy akkymynsatopa gobasngaertcs #3C.

Ona ppyrmx 3HadeHmin C B pasfiMyHbIX UCTOYHMKAX MNPUMBOOATCS MPOTUBOPEYMBLIE WU
BECbMa CMYTHble CBEAEHUs, NO3TOMY Ha HuX He Oyaem ocTaHasnuBaTbes. [na niobutenen
nokonatbcs B N3Y TR-DOS nprnBoXy BXOAHbIE aapeca NpoLuenyp, COOTBETCTBYIOLWME PA3JINYHbBIM
3Ha4eHusm permnctpa C.

C=0 #3D98 C=13 #01D3
C=1 #3DCB C=14 #290F
C=2 #3E6G3 C=15 #01D3
C=3 #3F02 C=16 #01D3
C=4 #3F06 C=17 #01D3
C=5 #1E3D C=18 #2926
C=6 #1E4D C=19 #28E0
C=7 #28D8 C=20 #28E3
C=8 #165C C=21 #2739
C=9 #1664 C=22 #1FEB
C=10 #1CFO C=23 #1FF6
C=1 #28FB C=24 #0405
C=12 #28F2

Ona BoinonHenmsa komaHg, TR-DOS 13 MalunHHOroO Koga CyLecTByeT ewe oamH cnocob. OH
no3BonseT obpallaTbcsa cpasy Xxe HenocpeacTseHHO B TeHeBoe M3Y TR-DOS, B ntoOyio ero TouKy.
Bbl cnpocuTe, Kak Xe 3TO NpakTUYEeCKN caenaTb, Beab 00paTuBLIMCL, HANPUMEP, MO OAHOMY U3
TeX apecoB, KOTOPbIE NPUBEAEHDI BbIlLE, Mbl MONMAaAEM BCEro Nnb B 0oCHOBHOE MN3Y CnekTtpyma.
Ona atoro B cucteme TR-DOS nmeetca cneumanbHasa Toyka Bxoga ¢ agpecom 15663 (#3D2F).
Tam HaxoguTcs Bcero nuib ogHa komaHaa NOP, nocne yero cpasy xe naet RET. [leno B TOM, 4TO
npu obpaweHnn no agpecy 15663 cenektop agpeca BETA-AUNCK uHTepdeinca nogxnoyaeT



TeHeBoe [13Y, a BbinonHeHne komaHabl RET npuBenetr Kk nepexomy nporpammbl Ha agpec,
3anncaHHbIi Ha cTeke. MoaTomy ecnu nepep, obpaleHrnemM Kk 15663 Ha CTeK NOMECTUTb HYXHbIN
agpec, TO MOXHO OCYLLECTBUTb NEPEXOA Ha 3TOT 3adaHHbI agpec TeHesoro MN3Y komangon: JP
15663.

B kayecTtBe NpakTM4eckoro npumMepa Mcnosib30BaHMS MaWMHHOMO KoAa AJ1s BbINONHEHUS
komaHg, TR-DOS npueeny npoctyio nporpammy "DIR", koTOpas No3BONSET BbIBOAUTb HA 3KPaH
napameTpbl Ganios (UMS, TUMN, agpec 3arpy3ku, 4JvHa n 1. n.), cogepXawmecs B katanore ancka.
Kpome TeopeTtunyeckoro, aTa nporpamMmma nNpeactaBnsieT onpeneneHHbli NPakTM4ecknii MHTepec,
Tak Kak BbIBOAUT KPOME O0ObI4HOW MHGOPMauUM ele U AaHHble O Havane ¢GannoB Ha OUCKe
(komanpa LIST TR-DOS a1y nHdopmaumio He BLIBOAUT).

Mporpamma "DIR".
MawuHHOKOOOBAs 4acTb MNporpaMmbl  BbIrNSguMT — cnegylowmm  obpasom  (agpec
pa3MeLLeHNs - MPOU3BOJIbHbIN):

21 00 AB LD HL, #ABOO (1)
11 00 00 LD DE, #0000 (2)
06 08 LD B, #08 (3)
OE 05 LD C, #05 (4)
CD 13 3D CALL  #3D13 (5)
C9 RET (6)

B perucTtpe HL 3apaeTtcsa (1) agpec 6ydepa, kyaa dyaet npon3BoanTbCA YTEHME KaTanora
ancka (#AB00=43776). B peructpax D n E 3agatoTcs HavyanbHble JOPOXKA U CEKTOP (2): YyTeHune
OyaeT HaumHaTbea ¢ 0 cektopa 0 AOPOXKU. HMNCNO cYMTbIBAaEMbIX NOAPSA CEKTOPOB 3agaeTcs (3)
paBHbIM 8, CTONbLKO 3aHMMAaeT katanor aucka. 3arem 3agaetcsa (4) napameTp, onpeaensowmnn
npouenypy: C=5, To ecTb YTeHMe B610Kka CEeKTOpoB U ganee (5) BbinonHeHne noanporpammbl TR-
DOS. lNMocne 4yero (6) - BO3BpAT B BbI3bIBAIOLLYIO NPOrpamMmy.

Mocne TOro, Kak COOEPXMMOE HYNeBOW [OOPOXKM cuYuTaHO B Oydep, ero MOXHO
paccMoTpeTb 6oniee nogpobHo. ATnm yxe 3anmetca bencuk. Nporpamma BuIrNSaUT cnenylowym

obpasom:

2 BORDER 1: PAPER 7: INK 1: CLEAR 39999

3 RESTORE : FOR a=40000 TO 40013: READ b: POKE a, b: NEXT a: DATA 33,0,171,17,0,0,6,8, 14,5,
205,19,61, 201

4 GO TO 100

5 RANDOMIZE USR 15619: REM : SAVE "DIR"

6 STOP

20 PRINT AT 0,0; PAPER 6; INK 2;"Name "; PAPER 2; INK 7; "Type" ; PAPER 3; INK 0; " Start
Length " ; PAPER 4; "Beginn™; PAPER 5;" Len”

22 PRINT BRIGHT 1: INVERSE 1; " ASCII "; INVERSE 0; " By t e s "; INVERSE 1;"Trk"; INVERSE
0; " Sector”

24 RETURN

30 FOR a=a TO a+7: LET n$=n$+CHR$ PEEK a: NEXT a: REM name

31 LET t$ = CHR$ PEEK a: REM type

32 LET a=a+1: LET st=PEEK a+256+«PEEK (a+1): REM start

33 LET a=a+2: LET len=PEEK a+256+«PEEK (a+1): REM length

34 LET a=a+2: LET g=PEEK a: REM length SEC

35 LET a=a+1: LET sec=PEEK a: REM benin SEC

36 LET a=a+1: LET tr=PEEK a: REM begin TRK

37 LET a=a+1: RETURN

100 RANDOMIZE USR 40000

200 LET a=43776

300 GO SUB 20: LET j=2: BEEP .01, j+10

1000 LET n$="": GO SUB 30

1010 PRINT AT i,j; PAPER 6; INK 2: n$; PAPER 2; INK 7; t$;

1020 PRINT PAPER 3; INK 0; TAB 10; st; TAB 16; 1len; TAB 22; PAPER 4; INK 0; TAB
(22+(tr<100)); tr; TAB 26; sec; TAB 28; PAPER 5; INK 0; TAB 29; q; TAB 32;

1030 LET j=j+1: BEEP .01, .j+10: IF J>=22 THEN PAUSE 0: CLS : GO TO 300

1040 IF a<43776+256+«8 THEN GO TO 1000

2000 PRINT #0; INVERSE 1; "DIR 0.K.": BEEP .1,26: BEEP .1,20: PAUSE 0: CLS : GO TO 200



Mocne Habopa nporpammbl caenante RUN 5 - 3T0 3anmcb nporpaMmmbl Ha amck. Het
HeoOX0AMMOCTM 3anucbiBaTb NpOorpamMMy Ha OMCK C aBTocTapToMm. Jliobonm 3arpys3dumk (“"boot”)
3anyckaeT nporpaMmy C HavanbHOW CTpoku. [Npm 3TtomM cTpoka 2 ¢opMupyeT B NamsaTtu
HEOOXOOMMbIN KOAOBbIN ONIOK, MOCNEe 4Yero MNPOUCXOOUT YTEHME BOCbMW CEKTOPOB HYJIEBOW
nopoxkmn (ctpoka 100). CumtaHHaa nHdopmaumsa pa3mewiaercs ¢ agpeca 43776 (#AB00). GO
SUB 20 B ctpoke 300 - 910 pacneyatka "wankn”. NllepemeHHas j - 9T0 HOMepP CTPOKWM 3KpaHa anga
BblBO4A Nocnenyrouen nHpopmaymu.

Co ctpokn 1000 pacnonoxeHa nporpamMmma pacrnedaTtkym OAHOro 3kpaHa MHopmMauunn.
Moanporpamma GO SUB 30 npown3BoguT pacyeT napameTpoB A9 KaXaoro 3aronoBka danna.
Mepsble 8 GaiT - nma nporpammel (n$, ctpoka 30). 3atem Tun (t$, ctpoka 31). Cnepyowme 2
6arita onpenenstoT napameTp START (st, cTpoka 32). 3atem 2 6ainTa - annHa ¢garina (len, ctpoka
33). NoTtom naet 1 6anT - onnHa danna B cektopax (g, ctpoka 34). Cnenyowiaa napa 6anTt Havano
danna Ha OncKe - CeKTOP 1 A0POXKa (COOTBETCTBEHHO Sec 1 tr B cTpokax 35 u 36).

Ctpokn 1010 n 1020 - 3710 pacneyaTka NOJIyYEHHbIX AAHHbIA MO OAHOMY 3arofioBky - 16
O6aritam Hyneson nopoxkn. Ctpoka 1030 - 3aBepLuatoLLMe onepaumm No pacrnedyaTtke 3aronoBka u
npoBepka Ha OOCTUXEHME KOHLA 9KpaHa. Ecnm oH OOCTUIHYT, TO O4MCTKA 9KpaHa 1 pacnedvarka
cnepyowero (co ctpokn 300).

Ctpoka 1040 npoBepsieT, He AOCTUIHYT N1 KOHew, kaTanora (8 cektopoB no 256 6anT). Ecnu
HEeT, TO Nepexoa K pacyeTy n nedatn nndpopmauum o cneaytouwem panmne (co ctpokm 1000). MHaue
- 3aBeplleHne paboTbl nepexogoM Ha cTpoky 2000, roe nporpamma 3auunknMBaeTCs,
BO300OHOBNASA BbIBOA, MHDOPMaLMKM C NEPBOro 3aronoska ganna.

Tenepb Npegnonoxunm, 4To Bbl 3anyctunm 9Ty nporpamMmy, BCTaBMB B OMCKOBOS, KaKylo-
HMOyOb auckeTy. lMocne Toro, kak Ha akpaH 6yaeT BbiBeAeHa MHPOPMaLMS O BCEX CYLLECTBYIOLLNX
dannax (Nnpw 3ToM yaaneHHble pannbl OyayT Ha4MHATLCA CO 3Haka "?"), ecnm Ha gmckeTe bonblue
HeT dannoB, TO BCSA Mocneaylowas 4actb kartanora Oyaer cocTtoATb U3 Hynen. Y1obbl He
"Npokpy4mMBaTh” BXONOCTYIO BECb KaTasior, MOXHO J00aBUTb B MPOrpamMmMy Takyk CTPOKY:

1035 IF PEEK a=0 THEN GO TO 2000

Tak kak Ha4Yano cBOOOAHOro MecTa Ha amcke 0003HA4YaeTCs HyNEBbIM MEPBbIM KOOOM
MMeHun anna, TO Kak TONIbKO BCTPETUTCSH TakoW KoA, BbiBOA OyaeT 3aBeplueH nepexogom Ha 2000
CTPOKY.

Kak ewe MOXHO yCOBepLleHCTBOBaTb nporpammy? Hy, Hanpumep, MOXHO B KOHLUE
0006aBuTb BbIBOA, MHDOPMALMM MO ANCKY, Er0 UMS, Yncno dannos, Hannyrne cBoOOAHOro MecTa u
T.4., B 00WEM, BCE TO, YTO MOXHO "BblyguTb" N3 BOCbMOIr0 CUCTEMHOrO cektopa. [nsa aToro Hago
4TOObI C HYIEBOW JOPOXKM ObINIO cyMTaHO He 8 cekTopoB, a 9. [Ana atoro B cTpoke 3 nocne DATA
yncno 8 JoMKHO ObITb 3aMeHeHO Ha 9. Tenepb 3a04HO C KaTtanorom B namaTb OyAeT cYMTaH un
CUCTEMHBbIN cekTop. lMonpobynTte camm caoenatb Takoe yCOBEPLUEHCTBOBAHME, €CNN XOTuTe,
pPacnosIoXMB 3Ty 4aCTb NpPOrpamMmsbl, Ha4UMHas co ctpoku 2000. Beca Heobxogumasa nHpopmaums no
pacwndpoBKe CUCTEMHOIO CEKTOPA NPUBEAEHA BbILLE.

Ona Toro, 4To6bI MPOCMOTPETL HOBLIM ANCK, MOXHO HaxaTb BREAK, 3atem coenatb RUN.
Mcnonb3ysa 6nok kogoB "ON ERROR GO TO" (cm. ZX-PEBKO N 5-6 3a 1992 ropg, ctp.113), Bbi
MOXeTe elle 6onee yCoBepLIEHCTBOBATb NpoOrpamMmMy: oHa OyaoeTt nepesanyckaTbCsl C Ha4aslbHOM
CTpokM Npu HaxaTn BREAK ans Toro, 4To6bl MOXHO ObISI0 MPOCMOTPETb HOBbI ANCK.

NMPNEMBbI SALLIUTBI OT KOMMPOBAHWNA.

Lo cux nop Mbl Ben pa3roBOop O TOM, Kak BCe AOO0/MKHO paboTaTb, Kak roBopuTcd, Mo
oykeapto”. Tenepb nogonaem 6onee KPUTUHECKU K HEKOTOPbIM Bonpocam. Hanpumep, onvHa
danna. B 16 bantax 3aronoBka gnuHa danna durypmpyet asaxgpl. JenctBUTENbHO, OvHA
danna a1o gBa 6anta: 11-n n 12-n. Kpome T1oro, ato 13- 6anT - gnmHa garna B Cektopax. 3a4yem
OH HY>XeH? Beab OH Xe Nerko paccymTbiBaeTcs M3 n3BecTHbix 11 n 12 6antoB. TR-DOS ycTpoeHa
Tak, 4To To4yHasa anmHa ¢anna (11-12 6antbl) Heobxoauma ansa npouenypbl 3arpy3ku darna B
namsaTb, a BOT nNpu onepauusax nepesdanucn ¢danmna TR-DOS onepupyeT nmeHHO ¢ 13 GanTtom,



pe3epBupyss Ha OuUCKe CTONbKO MecTa, CKOJbko o6o3HadeHO B 13 OanTte. losTtomy ecnu
MCKYCCTBEHHO, "BPYYHYKO", Hanpumep, npu nomowm nporpammbl Tuna "DISK-DOCTOR®,
N3MEHUTb 3HavyeHue aToro GanTa, 3adaB Hy/NEeBOE 3HaveHue, To dann OyaeT 3arpyXaTbCs W
cTapToBaTb HopMasbHO (11 1 12 GanTbl HE M3MeEHeHbl), HO Npu nepe3anucu danna Ha Opyryto
anckeTy OyaeT nepenmcaHo HOJb CEKTOPOB, TO ECTb PakTUYECKN NEPE3ANNCK HE MPON30NOET.

Ha aTom npuHumne paboTaloT HEKOTOPbLIE CaMble MPOCTbIE NPOrpaMmmbl No 3awmTe dannos
OT KonupoBaHud, Harmpumep nporpamma "CLOSE". 3ta nporpamma o6Hynsetr 13-n 6ant
3aronoBka y ¢annos, nMmerowmx pacwmpeHue "B", 3apaBas, Takum oOpa3oMm, HYNEBYIO OJINHY
¢danna B cektopax. Kpome T0Oro, ata nporpamMmma MckaxaeT CUCTEMHYIO MHPOPMaLMIO NO ONCKY,
N3MEHSS 3HaYeHUs1 napamMeTpoB CUCTEMHOrO cektopa. VckaxeHuio noaBepralTCcs: Hadvano u
KONMYEeCTBO CBOOOOHOrO MecTa Ha gucke, Tun gucka (BMEeCTO [ABYCTOPOHHEro 3agaeTtcsa
OLHOCTOPOHHMI), Konn4decTtBOo ¢annos. Kpome TOro, B MMS nNepBoro ¢amnna BBOOATCS
HeneyaTaemMble ynpasngowme kogpl. OgHako NpyM 3TOM HE HapyllaeTCcss HOPMalbHbIM CTapT
nporpamMm C Aucka. Takme OWUCKU yOaeTCss CKONMpoBaTb TOJIbKO LESMKOM MNpPW  MOMOLUM
crneymanbHbiX KOMMPOBLUMKOB Tuna "OUCK B AuUCK', kKorga konupyetcs 06e3 Mn3MeHeHus
coaepxmmoe Bcex 80 oopoxek aucka. Kctatn, nanoxeHHble B 3TON CTaTbe CBEAEHUSA MO3BONSIOT
Bam camocTtoaTenbHo pas3paboTaTtb TakoW KOMUPOBLUMK Aaxe Ha beincuke, ¢ BbINOMHEHUEM
ooHoro d¢parMeHTa B MalWMHHBIX Kogax, aHanornmyHo nporpamme "DIR". T[lodgannosoe
KOnnpoBaHMe BCero amcka npu nomowm komaHgbl TR-DOS: COPY B, a Takke KONnMpoBaHME npu
nomMoLuu nporpamm-ob6onoyek Tnuna "MOA-SERVICE" B 3TOM c/y4ae He NoMoraer.

OT0T cnNoco6 3aLnTbl LULMPOKO PACMNPOCTPAHEH HA PbIHKE MPOrpaMMHOro obecnevyenus, Ho
NONb3YIOTCA UM He pa3paboTymMKn OPUTMHANBbHBLIX MPOrpamMM, a ckopee "paboTHukm Toproean”. Nx
ONCKETbl HEAOCTATOYHO XOPOLLUO CKOMMOHOBAHbI, YTOObI KONMMPOBaATb UX UEIMKOM. OObIYHO Ha
anckeTte OblBaeT HECKOJIbKO XOPOLUMX MPOrpamMm, OCTallbHOE - MyCcOp O/ 3anOJIHEHUSA OUCKETHI.
Bnpoyem, 370 yXe OTK/IOHEHME OT TEMbI. Tak unm nHaye, Bbl A0KHbI ObiTb CBOOOAHLI B BOMPOCax
KOMMOHOBKM CBOMX OWUCKET, MO3TOMY s nogentocb ¢ Bamu nporpammon, co3gaHHOM MHOW B
npotuBoBec "CLOSE". Ona HasbiBaetca "OPEN". Ha camom pene npobnema [ocTaTO4HO
NPUMNTMBHA. MICNOPYEHHYIO ONVHY danna B CEKTOopax JIErk0 MOXHO BOCCTAHOBUTb, BblYMCAVB
pPa3HOCTb Mexay Hadanom atoro ¢anna (6antel 14 1 15 3aronoBka) 1 Ha4YanomM cnenyoLlero
danna. 3aogHo nporpamma "OPEN" Takke paccumTtbiBaeT 00beM M Ha4Yano cBOOOAHOIo MecTa Ha
ANCKE N BOCCTAHAB/IMBAET BCIO OCTaJIbHYIO CUCTEMHYIO MHPOPMALMIO MO ANCKY.

Mporpamma "OPEN".
2 BORDER 7: PAPER 7: INK 0: CLEAR 39999
3 RESTORE : FOR a=40000 TO 40012: READ b: POKE a,b: NEXT a:DATA 33,0,171,17,0,0,1,5,9,
205,19,61, 201
4 GO TO 100
5 RANDOMIZE USR 15619: REM : SAVE "OPEN"
6 STOP
100 CLS : PRINT #0; "INSERT DISK AND PRESS ANY KEY": PAUSE 0
110 INPUT INKEY$: PRINT #0;TAB 8; FLASH 1;" PLEASE WAIT "
200 RANDOMIZE USR 40000
210 LET a=43776: LET n=0: LET del=0: LET free=2544
220 GO SUB 1000
230 LET a=43776+128+16
240 GO SUB 2000
300 INPUT INKEY$: PRINT #0: "OWERWRITE TRACK <0> (Y/N) ? ": PAUSE O: INPUT INKEY$
310 IF INKEY$="y" OR INKEY$="Y" THEN POKE 40007,6: RANDOMIZE USR 40000
320 STOP
1000 REM Katalog
1010 IF PEEK a=0 THEN RETURN
1020 LET n=n+1
1030 IF PEEK a=1 THEN LET del=del+1: GO TO 1050
1040 IF PEEK a<32 OR PEEK a>127 THEN POKE a, 63
1050 LET beg1=PEEK (a+14)+16+«PEEK (a+15)
1060 LET beg2=PEEK (a+14+16)+16+«PEEK (a+15+16)
1070 LET lens=beg2-beg
1080 IF PEEK (a+16)=0 THEN LET lens=PEEK (a+12)+(PEEK (a+11)<>0)
1090 POKE (a+13), lens



1100 LET free=free-lens

1110 LET a=a+16

1120 GO TO 1000

2000 REM Disk-data

2010 LET space=begli+lens

2020 LET spt=INT (space/16):. LET sps=space-spt*16
2030 POKE (a+225),sps: POKE (a+226),spt

2040 POKE (a+227),22

2050 POKE (a+228),n

2060 LET fr2=INT (free/256): LET fri=free-fr2+256
2070 POKE (a+229),fr1: POKE (a+230), fr2

2080 POKE (a+244), del

2090 RETURN

Mo ceoen cTpykType nporpamma noxoxa Ha "DIR". locne ctapta C Ha4YanbHOW CTPOKM,
nporpamma GopMmpyeT KOAOBbIN ONOK ANS YTEHUSA OEBATM CEKTOPOB HYNEBOW OOPOXKWU, 3aTeEM
ocTtaHaBnuBaeTca (ctpoka 100) pmna TOoro, 4ToObl MOXHO ObIIO BCTaBUTbL B [AMCKOBOA
3acekpeyeHHbIn amnck. Nocne HaxaTtus KnaBuLLM NMPOUCXOAUT YTEHUE HYNEBOW O0POXKU, 3aTEM
Ha4YMHAIOTCA pacyeTbl. 3a0alTCs HavalbHbIA agpec katanora (a), ymcno ¢annos (nN) N YMCno
yoaneHHoix ¢dannoB (del) mpuHuMMaloT 079 Hadana HyfneBble 3HA4YEeHUd, a 4YnCno CBOOOAHbLIX
CeKTopoB Ha aucke (free) - MmakcumanbHOE 3HA4YeHMe aasa OBYCTOPOHHEN anckeTbl 80 4OpPOXeK -
2544 cekTopa.

Mognporpamma co ctpokm, 1000 npmBoamMT B nopsgok katanor amcka. Ctpoka 1010
npoBepsieT, He [AOOCTUIFHYTO nM cBOOOOHOE MEeCTO Ha AOWCKe U ecnim ga, TO BbIxog M3
nognporpamMmmbl. Ecnm HeT, TO yncno ¢annos ysennymeaeTca Ha eguHuyy (ctpoka 1020), 3atem
nposepsieTcs, He ynaneHHobln nn ato ¢anmn (ctpoka 1030). Ecnn pa, TO CHETYMK yAANEHHbIX
dannoB yBennumBaeTcs Ha eamHuuy ctpoka 1040 ncnpaBngeT 3Ha4eHUs TeX KOOOB B Ha3BaHUU
danna, KoTOpble MOrAM ObiTb WCKYCCTBEHHO W3MEHEHbl OJI9 HEBO3MOXHOCTU MPOU3BECTU
pacnevaTky katanora komaHgamu TR-DOS: CAT wnm LIST. Ynpasnsioowye Koabl MO0 TOKEHbI
K/IIO4YEBbIX C/I0B, MOACTaBNEHHbIE B UMs danna 3ameHstoTcs cumonomMm ASCII ¢ kogom 63 - aT0
3Hak Bornpoca.

Lanee paccuuntbiBaeTca animHa ¢gaina B cektopax (lens). lng aToro onpeagendercsa Ha4ano
Tekywero d¢amnna (begl), 3arem Hadano cneagywuwero ddanna (beg2). 3Tn 3HavyeHus
pacCcuYnTLIBAOTCA HEMNOCPEACTBEHHO B CEKTopax OT Hadana gucka. Mx pasHocTb (ctpoka 1070)
onpepensier onvHy Tekywero d¢anna. OgHako B TOM Cliydae, ecnm Tekywun ¢dann aBnseTcs
nocnegHum Ha amcke (ctpoka 1080), To 3HayeHue beg2 gacT HyneBoe 3HadyeHue. [oaTomy annHy
darna B cekTopax B 3TOM Clly4ae MOXHO pacCyMTaTb HEMOCPEACTBEHHO NO €ero AsMHe B banTax.
Mocne 3aHeceHUst pacCcYUTaHHOro 3HaydeHms B namatb (cTtpoka 1090), paccuymTbiBaeTcs
ocTaBlleecss cBobogHoe mMecTto Ha gucke (ctpoka 1100), 3aTemMm - nepexod K cneaylwemy
3aronoBkKy nytem Bo3eparta Ha cTtpoky 1000.

Mocne TOro, Kak BbINOAHEHA NOoANpPOrpamMmMa BOCCTaAHOBMEHUs katanora (B ctpoke 220),
3Ha4YeHne agpeca YCTaHaBIMBAETCA Ha Hayano CUCTEMHOro cektopa (ctpoka 230).
Moonporpamma co ctpokn 2000 BOCCTaHaBAMBAET CUCTEMHYIO MHMOpmauumio amcka. Hawano
cBOOOAHOrO MecTa Ha AMCKe B CeKkTopax (space) onpeaensieTcs Kak Havyano nocnegHero ganna
nmoc ero gnvHa (ctpoka 2010). Janee 3Tto 3Ha4yeHne npeobpasyetca (ctpoka 2020) B HOmMep
DopoXxKu (spt) n cektopa (sps) n 3aHocutcd B namsaTtb (cTpoka 2030).

Ctpoka 2040 yctanHaBnuBaeT Tun gmcka: ABycTopoHHui, 80 pgopoxek. Janee B namatb
3aHocuTcsa obuiee yncno ¢annos (ctpoka 2050), paccunTbiBalOTCA CTapLUUA 1 Mnagwmnin 6anTol
yucna cBob6oaHbIX CekTOPOoB (cTpoka 2060) 1 NONy4EHHbIE 3HAYEHUS 3AaHOCATCA B NaMATb (CTpoKa
2070). 3aHocuTca B NnamMeaTb U YUCNO yaaneHHbix ¢gannos (ctpoka 2080). Janee - Bo3BpaT m3
nognporpammbl Ha cTpoky 300. 3aecb BbIBOOUTCA NpenynpeautenbHas tabnuyka mn, B crydae
nogTeepxaeHus (knasmwa "Y'), NponcxoguT nepesanmcb HYNEBOM OOPOXKN amcka (ctpoka 310).
3aecb 3HadveHme pernctpa C B aueinke 40007 BmecTo 4yteHusa (C=5) 3ameHdaeTca Ha 3anucb (C=6).
lMocne aToro nporpamMmma ocTtaHaenmBaeTcs. MoxeTe 3anyckaTb AMCKETY OObl4HbIM MOPSOKOM U
KonupoBaTb dalisbl C Hee Ha Apyrve OUCKeThl.



FORUM

Pycudukaumsa pe3angeHTHOM npouenypon

Tema pycundukauum 9TO, noxanyn, BedyHas Tema ona "Cnektpyma”. [loka 4TO He
cywecTByeT crnocob (n 6yaeTt nn Korga-HuMbyab CyLEeCTBOBaTh), KOTOPbIA Obl Obl1 AOCTATOYHO
YHMBEPCAEH 1 XOopow anga scex. MHorme nporpaMmMuncTbl IOMaloT rOsIOBY Ha4, PELUEHMEM 3TOWN
npobnembl. B 9TOT pa3 MHTEpPeCHOe NMMCbMO MNpUWNO K HamMm OT AnekcaHgpa EpemeHko m3
Ceepanoscka. OH npucnan nporpamMmy B MAaLUMHHBIX KOAAX, MO3BOMAIOLLYI0 MepekyaTb
CUMBOJIbHbI HAOOP OAHOBPEMEHHBLIM HaxaTmem AByx knasuw (SYMBOL SHIFT)+(ENTER). MNpwn
NEPBOM HaxXaTum BKOYAETCH 3arpyXeHHbihi B O3Y CUMBOMbHLIM HAbop, a NpyM MNOBTOPHOM
HaXXaTum - oNsATb CMMBOJbHBIN Habop 13 N3Y. Camoe rnaBHOE, YTO Takoe NEePEKTIOYEHNE MOXHO
coenatb B 00O MOMEHT kak nuweTt AnekcaHap, HeBaxHO, roe Bbl paboTtaete, B pexume
penoakTmpoBaHus Bencuk-cTpok unu B NporpaMme, BCE pPaBHO MOXHO MPOU3BOAMUTL
nepektoyeHmne wpnogTa.

Ham noHpaBunacb naes yBaxxaemoro KOppecrnoHLEHTa U Mbl JaeM €e BCEM uYuTaTensMm,
cHabauB COBCTBEHHBIMY KOMMEHTAPUSMN 1 MOCTAPaBLUNCb HEMHOIO €€ Pa3BUTb.

BoT aTa nporpamma:

CD7C  3ECB LD A, #CB
CD7E  2120CD LD HL, #CD20
CD81  36CD LD (HL), #CD
CD83 2B DEC  HL

Cbh84  BC CP H

CD85 20FA JR NZ, #CD81
CD87  3ECC LD A, #CC
CD89  ED47 LD IA

CD8B  F3 DI

CD8C  EDSE IM 2

CDBE FB EI

CD8F €9 RET

CD90 G5 PUSH  BC

CD91 D5 PUSH DE

CDh92 ES PUSH  HL

CD93 F5 PUSH AR

CD94  3E7F LD A H#TF
CD96 DBFE IN A, (#FE)
CD98  FEFD CP #FD

CD9A  202A JR NZ, #CDC6
CD9C  3EBF LD A, #BF
CD9E DBFE IN A, (#FE)
CDAO  FEFE CP #FE

CDAZ 2022 JR NZ, #CDC6
CDA4  3A10CD LD A, (#CD10)
CDA7  3C INC A

CDA8  3210CD LD (#CD10), A
CDAB  CB47 BIT 0,A

CDAD 2805 JR Z, #CDB4
CDAF  01003C LD BC, #3C00
CbB2 1803 JR #CDB7
CbB4  01D0CC LD BC, #CCDO
CDB7  21365C LD HL, #5C36
CDBA 71 LD (HL),C
CbhBB 23 INC  HL

CDBC 70 LD (HL),B
CDBD 219701 LD HL, #0197
CDCO 116400 LD DE, #0064
CDC3  CDB503 CALL #03B5
CDC6  F1 POP AR

CDC7  E1 POP  HL



CDC8 D1 POP  DE

CcbCco Ct POP  BC

CDCA (33800 JP #0038

CbCh  €390CD JP #CD90

cbbo ... CUMBOJbHbIA Habop

Kak Bngmm, npuHUMN 4encTBmns 3ToM NporpaMmmbl OCHOBAH Ha MCMNOJIb30BaHUW NpepbiBaHUN
BTOporo poga IM 2. MNogpobHee O npepbiBaHMAX Bbl MoXxeTe npoymTtaTb B HALIEN KHUrE,
NOCBALLEHHOW MPOrpaMMMPOBAHNIO B MALUMHHBLIX KOAAx. TaM Mbl pacckasbiBanm, 4TO Ha
MCNONb30BaHUN NPepbIBAHUSA NEepBOro poja OCHOBAH OCHOBHOM pexum paboTbl "CnekTpyma”. B
9TOM peXxunme (ecnu OH paspelleH KomaHgow El) Bcerga B OTBET Ha npepbiBaHWe, nNoctynaiouiee
no wwuHe INT (a ato nponcxoamt 50 pa3 B cekyHAay), BbiMonHaeTcs obpawieHmne no agpecy 0038H.
Mpouenypa, pacnonoxeHHass C 9TOro agpeca, obecneymBaeT CKaHMPOBaAHME KnaBuaTypbl B
MOMCKaX HaXXaTon KNaBULLIN.

Tenepb 0 NpepbiBaHMM BTOPOro poaa. B komnbioTepax MHbIX CUCTEM, COOpPaHHbLIX HA 6ase
npoueccopa Z-80, gna nporpamMmmcTa CyLLeCTBYET BO3MOXHOCTb CaMOMy 3adaTtb agpec, no
KOTOpoMy OyaeT npoucxogutb obpaboTka 3Toro npepbiBaHunda. OH onpenensercsa cnenylowmym
obpasom. Ctapwmii 6anTt noctynaeTt nu3 permcTtpa | npoueccopa (OH Tak U Ha3blBaeTCH "BEKTOP
npepbiBaHMin™), a mnagwnin 6anT OO/MKHO BblaaBaTb nepudepumnHoe yCTPOMCTBO, OT KOTOPOro
nony4YeHo npepbiBaHne. B nape syeek, agpec KOTOpPbIX ONpeneneH Takmm obpas3om, XPaHUTCS
agpec npouenypbl, obcnyxmBawwen npepbiBaHne. [lporpamm, 0OCAYXMBAKOWMX Takoe
npepbiBaHMe MOXET ObiTb 128, Tak Kak cTapLwimii 6anT onpeneneH peructpom |, a mnagwumn 6anT -
3TO 256 a4yeek, B KOTOPbIX MOXHO 3anucatb 128 apyxbanTHbix agpecoB. B "CnekTpyme” pexunm
npepbiBaHMn BTOPOro poja He MWCNOoNb3yeTcsa A B3auMOAENCTBUS C nepudepuinHbiMuU
YCTPOMNCTBAMMU, MO3TOMY MOSIBASIETCSH BO3SMOXHOCTb MCMNO/Ib30BaTh 3TOT PEXNM B CBOMX LIENSX.

Tenepb  KOHKpPETHO O npenioXeHHoMn rnporpamMme. Brauane BbINOJIHAETCSH
MHUUuanuanpyowas npoueaypa. OHa 3anyckaeTca ¢ agpeca 3arpy3ku, To ectb CD7CH (52604).
Mpn atom npoucxoaut cnenyowee. Obnactb, HaumHas ¢ CCOOH, un koHuyas agpecom CD20H
3anonHaeTca kogom CD. 3atem B peructpe | npoueccopa 3agaeTca cTtapuuin 6ant agpeca
AYEerKn NamaTr, B KOTOPOM XpaHNTCa agpec obcnyxusatowein npouenypsl CC. Janee nponcxoant
BKJIIOYEHME pexuma MnpepbiBaHUA BTOPOro poha W BbLINOJHAETCH BO3BpPAT B Bbi3blBAOLLYIO
nporpamMmmy.

Y710 X€Ee nponcxoauTt Npm NOAyYEHUN CUTHANA Ha NpepbiBaHNE, (KOTOPbIN, KaK Mbl MOMHUM,
npuxoamt 50 pas B cekyHay) HECMOTpS Ha TO 4YTO HeEONPEeOEeneH MnaaLwmnn 6anT F4enkn ¢ aapPecom
obcnyxuBaloLen nporpaMmmsl, 0OpaTnBLIMCL MO tobomMy agpecy co ctapwmm b6amtom CC (10
ectb HauynHaa CCOOH wun koHyaa CCFFH), nonydnm oamMH mn TOT Xe agpec ob6CcnyxXuBasLUEN
nporpammbl CDCDH, Tak kak Bcs 3Ta o6nactb 3anosHeHa koaom CD.

Mo agpecy CDCDH (cM. nNCTUHI nporpammbl) BUaM Ge3yCNOBHbLIM Nepexoq, Ha agpec
CD90H. 310 1 ecTb Hayano mporpamMmbl, 0OCNyXMBalOLEN MOJy4eHHOEe npepbiBaHue. [lepen
Ha4yaslOM BbINOJIHEHUSA Kakmx nnbdO AOEeNCTBUIA, Ha CTeke 3arnoMMUHAEeTCs COOEPXMMOE BCEeX
PErncTpoB npoLeccopa, KOoTopble MOryt OblTb WM3MEHEeHbl Mnpu paboTe obcnyXuBatoLen
npoueaypbl. 3aTEM BbIMOSIHAETCS CKaHUPOBaHME ABYX MONYpPsSOoB kKiaaBmaTypbl (O TOM, Kak
NPOM3BOAUTCHA ONpPOC knasuwl, Bbl Takke MOXeTe npoyuTaTb B Hallen KHWUre, rnocCBSILLEHHOM
NpPOrpamMMmMpoOBaHNIO B MalUMHHbIX KoAax). BHavyane nposepsieTcsa HaxaTtue knasmwm SYMBOL
SHIFT n, ecnn oHa He HaxaTta, TO cpa3y nepexoj Ha 3aBeplleHue npouenypbl 06paboTkm
npepbiBanma. Ecnn SYMBOL SHIFT HaxaTa, To npoBepseTcs ¢pakT HaxaTtna ENTER. Ecnu HeT, TO
Takxke nepexon Ha 3aBepLlueHue npoueanypbl, a ecnm M ata Knasuuwa HaxaTta, TO NPoMcxoauT
hanbHenwas paboTa.

MpoBepsieTca COOEPXMMOE SHENKKU, ONPedensitiollern BKIKYEHUE OOHOro WAn AOpyroro
CMMBOJIbHOro Habopa ato a4denka CD10H. Ot 3HayeHns mnagwero 6uta 3TON a4erkn (YeTHoe
YUCNIO WU HEYETHOE) 3aBUCUT BbIOOP OOHOMO W3 ABYX CUMBOJIbHbIX HAabOpPOB, MNpPM 3TOM
NMPONCXOONT YBESIMYEHME Ha €OUHULY COOEPXMMOro 3TOM d4erku (TO eCTb MOAroTOBKA K
BKJIIOYEHUNIO B CNeOylLWMin pa3 NMpPoTMBOMONIOXHONO CMMBOJILHOrO Habopa). CooTBeTCTBYylOLLEE
3Ha4yeHue cuctemMHom nepemeHHon CHARS nepecbinaetca npu nomowm peructpa BC, B obnactb
CUCTEMHbIX NEPEMEHHBIX, B s4eriky SC36H. Janee npoucxoamt Bbi3oB nognporpammel BEEPER 13



M3Y (napameTpbl: TOH N OAMTENbHOCTb 3BYKOBOIro curHana 3agalTcs B pernctpax HL mn DE).
3BYKOBOW CUrHaN CBUAETENLCTBYET O MPOM3OLUIEALEM NEPEKITIOYEHNN CUMMBOJILHOIO Habopa.

Lanee BbinoaHAETCA GUHMLLHAA NpoLeaypa: BOCCTAHOB/IEHME CO CTEKA MPEXHUX 3HAYEHUN
PEerncTpoB npoueccopa n 6e3ycnoBHbIr, nepexon Ha agpec 0038H. Kak 310 A0MXHO ObiThb B
cny4yae o6paboTku NpepbIBaHUI MEpPBOro poaa, ¢ 3Toro Mecrta pabota KOMNblOTeEpa COBNaaaeT C
TPaanUMOHHOMN.

Mpu peanm3auum 3TOro MeToaa cneayeTt NOMHUTb, YTO CUMBOJIbHbIA HAOOP pacnonaraeTca
cpasy Xe 3a camon nporpammon, ¢ agpeca CDDOH (52688). lNpun aToM cuctemMHas nepemMeHHas
CHARS pasHa CCDOH. Ho Bbl moxeTe pacnonoxmTb CUMBOJSIbHOW Habop Tam, roe 3to Bam
yOoOHO, wu3meHumB 3HadyeHne CHARS B gquenikax CDB5H w CDB6H. Kpome Toro, ob6a
nepeksto4aeMblx CUMBOJIbHbIX Habopa moryTt Haxogutbest B O3Y, n Bbl MoXxeTe noo4vyepenHo
nepeBoanTb Ha NOOOW U3 HMX. [Nga 3TOro 3Ha4YeHne CUCTEMHON NepeMeHHoNn chars ansg BToporo
CMMBOJIbHOro Habopa AoMKHO ObiTb 3agaHo B svenkax CDBOH n CDB1H. Cnepyet Takxe
NMOMHUTb, YTO ANnd paboTbl NporpamMmmbl Heobxoauma obnactb kogos ¢ agpeca CCOOH (52224), To
€CcTb nepepn cTtaptomMm uHuumanusuvpylowen npoueaypbl (RANDOMIZE U5SR 52604) Hapo
3ape3epBurpoBaTb 3TO MecTo, nameHns RAMTOP komanaon CLEAR 52223.

Cnepyet Takxe yumTbiBaTh TOT dakT, 4TO pa3 y>X Mbl paboTaem C NpPepbIBAHNUAMN BTOPOro
poaa, Npu3BaHHbIMK OOCnyXmBaTb nNepudepuinHble YCTPOMNCTBA, TO paboTa C NOoCAeoHVMN,
Hanpumep ¢ AMCKOBOAOM, NOC/e nHuumnanmaaumm 6noka kogos Oyaet HEBO3MOXHA. nsa paboTbl
c nepudepuen HeobxoamMo BOCCTAaHOBUTb TPAAULMOHHBLIV Nopaaok padoTtel. O6 aToM ewle byaoeT
Pa3roBOp HUXeE.

BooOLe HamM o4yeHb NOHpaBMiach Maes, 3a/0XEeHHAa B 3TOW NporpaMmme U TOT U3SILLHbIN
crnocob, npu NOMOLWKM KOTOPOro 9Ta wuaesa peanmadyetcs. na Toro, 4toObl nornyoxe
"Npo4yBCTBOBATb" [OENCTBME OSTOWM nNporpamMmmbl, HabepuTe MPOCTYD AEMOHCTPALVOHHYIO

nporpamMmmky Ha bencuke:
1 GO TO 100
2 CLEAR 52223: LOAD "rus"CODE 52604: LOAD "cbr™ CODE 52688
3 RANDOMIZE USR 52604
4 RUN
100 PRINT "Press <S.S.>+<ENTER> for control”™ ": PAUSE 0
200 FOR a=32 TO 127: PRINT CHR$ a:: PAUSE 1: NEXT a: GO TO 200

Mocne Habopa 3anyctute e€ ¢ nepBon CTpoknm komaHgon RUN n BHMMaTEnbHO
noHabnoganTe 3a peakumen KomnbloTepa. XOTs HMYEro HeOXUOAHHOro cenvyac NMpPOn30oNTU He
OOJIKHO (KOMMbIOTEP HE NOANPLIFHET, OH NO-NMPEXHEMY OCTAHETCS Ha CBOEM MECTE), HO BCE-Taku
OCTAHOBMMCS Ha Npoucxoasuiem nogpobHee. Cpady nocne ctapTa Ha 3KpaHe NoSIBUTCS HaOMUCh:
"HaxmuTe <S.S.>+<ENTER> pgnqa ynpasneHuns” n nporpamma octaHoButcs Ha PAUSE 0, oxungas
HaxaTus knaesuwun. NonpobynTte HaxaTb ykKa3aHHyld komMOuHaumio knasuuw. lMay3a npepBeTtcs
(SYMBOL SHIFT 3pecb HM npu 4em, cpabortano Haxatme ENTER) n HayHeTcsa pacnevaTka
cMMBOJIbHOro Habopa mn3 M3Y. Korga 3anonHMTCs BeCb 9KPaH, NOSIBUTCS MPUBbIYHLIA 3anpoc:
"scroll?". MonpobynTte onatb Haxxate SYMBOL SHIFT + ENTER. BbiBO4 CMMBOJIOB Ha 3KpaH OyaeT
NPOAOOJIKEH.

Tenepb ocTtaHoBUTE nporpammy Haxatnem BREAK n 3anyctute ee co BTOPO CTPOKU (C
KOTOPOM AOomkeH npoucxogutb aBtocTtapT) RUN 2. MNpu 3TOM 3arpy3uTte (3aroTOBMIEHHbIE 3a
paHee) uccnenyembiii 610k KogoB "rus” u nobon nmewmiica y Bac cumBonbHbI Habop "chr”
(ny4dwe "yToNWEHHBIN" NN CTUNM30BAHHLIN, Tak 6yaeT HarnaaHee). lNMocne 3arpy3kn Npon3onaeT
MHUUMAnNM3auusa nporpamMmbl B kogax, rnocne 4yero bencmk nporpamMmma 3anycTuTCs C Havana, Kak
ato aenann Bbl komaHgom RUN. CpaBHuTe peakumio koMmnbioTepa. locne nossneHns Haanucu B
BepxHen cTpoke, Haxmute SYMBOL SHIFT + ENTER. Bbl ycnbilunTe KOPOTKNIA 3BYKOBOWM CUrHain,
CBUOETENLCTBYIOWMNIA O HAXaTUM Ha KNaBULWK, HO OOJbLUE HMYEro Ha 3KpPaHe HE U3MEHWUOCH:
naysa He npepBanacb, Kak paHble. To ecTb, yka3daHHas KoMOuHauus KnaBuw TeNEpb HE BANSET
HUKaKuM 0Opa3om Ha paboTy bencuk-nporpammbl. Tenepb OHA BOCMPUHMMAETCHA MMEHHO Kak
SYMBOL SHIFT + ENTER, a He kak npocto ENTER. lNpepBute nay3dy Haxatuem Ha nobyto

Knasuwy, M Bbl yBuguTEe, 4TO Ha 3KpaH BbIBOOUTCHA HOBbLI CUMBOJIbHbIN Ha6op, TO €eCTb



NPoOu30LWWN0 nepekatodeHme. oka akpaH 3anosHAeTCda, MOXeTe nonpoboBaTb HECKONbKO pas
Haxatb SYMBOL SHIFT + ENTER wn ybeomtbCcs B TOM, 4TO MNPOUCXOAUT NEPEKIIOYEHNE
CMMBOJIbHbIX HabopoB. Korpa akpaH OyaeT 3anofiHeH M nosiBUTCA 3anpoc "scroll?”, onaTtb
HaXXMUTE KOMOMHauMlO KnaBuw. Kpome 3BYKOBOro CuUrHana, CBUOETENbCTBYIOLWErO0 O
NEPEKITIOYEHNN CUMBOJIbHbIX HABOPOB, HUYEro He NpoucxoamT. nga NnpoaomkeHns paboTbl HAQO
HaXkaTb, Hanpumep, Npocto ENTER. MoxHO, Taknum 06pa3om, caenaTb BbiIBOA,: MPUBEOAEHHbIN 610K
KOOOB HEe OKa3blBae€T HMKAKOro BMellaTenbCcTBa B paboTy mHtepnpertartopa bencuka, oH TONbKO
NCMNPaBHO BbINOJIHAET TO, YTO EMY NPEANNCAHO - NEePEK/IOYAET CUMBOJIbHbIE HAOOPLI.

Mpogomkaem Hawe mnccnegoBaHme. BoizoBute Ha pepaktupoBaHme 100 cTtpoky Bencuk-
nporpammsbl. MonpobyemM B KaBbldKax HanedataTb TEKCT, COCTOSWMIA U3 CUMBOJIOB Pa3HbIX
CMMBOJIbHbIX HabopoB. [Na 3TOro, HaxoasCcb B cepeauHe TekcTta, Haxmute SYMBOL SHIFT +
ENTER. 3BykoBOW curHan - nepexkatoyeHne rnpons3oLlsio, HO Ha 3KPaHe HMYEro He MeHsieTcs 40
TOr0O MOMEHTA, Nnoka Bbl HE HaxXMeTe KaKkylo-HMOyab knaeumwy. A nponcxoamt cneayouwiee. Becb
TEKCT pedakTUpyeMon CTPOKUM MEepepucoBbIBAETCA 3aHOBO, MNPUYEM CUMBOJSIAMU  HOBOIO
CMMBOJILHOIo Habopa, OTCioaa BTOPOW BbIBOA: HENMb3S NPU MOMOLLM 3TOro 6510Ka KOAoB PeLUnTb
3a4avy COBMELLEHNS CMMBOJIOB Pa3Hbli CUMBOJIbHBIX HAOOPOB BHYTPU oaHOro onepatopa PRINT,
OEenCTBUTENbHO, Yyaec Beap He ObiBaeT. KogoBbivi 610K TONIbKO NMEpPEKtoHaeT CUMBOJIbHbIN HAOOP,
a TEeKCT, noanexalwyin BbiBOAY HAa 9KPaH, HMKAK HE M3MEHSAETCS, TO eCTb Kakum Obllo KOOOBOE
BbIPaXXEHME CTPOKM TEKCTA, TAKMM OHO 1 OCTaNOCh, TAKUM U BbIBOOUTCS HA 3KPaH, TOJNIbKO B HOBOM
CMMBOJIbHOM Habope. To xe oTtHocuTca u K onepatopy INPUT. Henb3a npu BBOAE TEKCTOBbIX
BbIPaXXEHUN COBMECTUTb PYCCKME N aHTNINCKUE OYKBbI.

M ewe ogviH BbIBOA. lepeknioyeHrne CMMBOJIBHOrO Habopa Takmm CnocobomM npomcxoanT
TONIbKO "BPY4YHYIO", TO €CTb, €C/IN MO anropuTMy BbINOJSIHEHMS NPOrpamMmbl OOIKHO MPOU30NTU
NEPEKIIIOYEHNE CUMBOJIBHONO Habopa, TO OHO [AO0/MKHO ObiTb BbIMNOJHEHO, Kak OObIYHO,
nameHeHnem CHARS npun nomowm POKE. Tak 4TO e, HOBbI U3SLLHbIA METOL, NepPEeKtoYeHns
WpN@PTOB HE BHOCUT HMYErO0 HOBOFO MO CyLEeCTBYy npobnembl? Buaymo, Takoe 3akayeHune
npexaeBpeMeHHo. CylecTBYylOT cuTyauumn, rae W3N0XEHHbIW Ccnocob CMOXeT okasaTtb
OENCTBUTENIbHO HeoueHumylo nonbdy. Hanpumep, nporpamma  "MO3AUMKA", koTopas
onybnmkoBaHa B 3TOM Bbinycke ZX-PEBKO Ha c. 1. Tam nepeknio4yeHme u3 TeKCTOBOro B
rpapuyeckmin pexnm npoucxoaut ektodeHnem permctpa CAPS LOCK, n3-3a 4yero cyliectByeT
OrpaHMYEeHHOE YNCO NceBaorpadpuyecknx CMMBOIOB, TOILKO MO YMCY MasibiX OyKB TATUHCKOrO
CMMBOJNIbHOIro Habopa - 26. Ecnn nepeknoyatb CUMMBOJIbHbIE HAOOPbI HOBbIM CMOCOOOM, TO BO
CKOJIbKO pa3 MOXHO pacwuputb rpaduyeckne BO3MOXHOCTU, a ClegoBatesibHO U
NnpuBIeKaTenbHOCTb 3TOW Nporpammbl! Beap BCce 40 0gHOro 96 CMMBOMIOB HOBOFO CMMBOJIBHOIO
Habopa MOXHO OTAaTh rpaduyeckmm obpasam, Aa U 3axBaTUTb eLLE YaCTb NEPBOr0 CUMMBOJILHOIO
Habopa, kak aTo caenaHo B "MO3AUKE".

Opyron npumep. Bbl HabmnpaeTe nporpamMmmy, B KOTOPOW 3aBeaOoMO OyaeT TONMbKO PYCCKUMN
TEKCT (Kakomn-HMbyab TeCT nnam obyvaowasa nporpamma). I ectecTtBeHHO, XOTUTE ANS NpuaaHus
nporpamme 60onbLLEN NPUBNEKATENBHOCTU, UCMNONL30BaTh PYCCKME 3arnaBHble U CTPOYHbIE OYKBHbI,
NCNONb3ya 3arpyXaembiii TONbKO PYCCKUI CUMBOJIbHBLIA Habop. Mpu aToMm, ecnn Bbl HabunBaeTe
TEKCT MporpaMmmbl, MUCMOJSb3ys CTAHAAPTHbIA CUMBONbHLIM Habop [13Y, To nerko MoxeTe
oonycTuTb ownbkm npu Habope pycckoro Tekcta B onepatopax PRINT, tTak kak Habop BedeTcs
npakTunyeckn "Bcnenyto”. Ecnm xe Bbl NepeknioynTtecb Ha PyCCKMn CUMBOJIbHbLIN HAbOp, TO cama
bencuk-nporpamMmma, TOKEHbl, UMEHa NePEMEHHbIX - BCE 3TO CTaHeT "HeunTtaembiM”. [pumeHeHune
N3N0XEHHOr0 B 3TOM CTaTbe NpUemMa No3BOMMT BaM Npu Habope 1 oTnaake nporpammbl 6€3 Tpyaa
nepekno4aTbCa C 0QHOr0 Ha APYroM CUMBOJIbHblE HAbOpPbLI B 3aBMCUMOCTM OT TOro, 4to Bbl B
OaHHbI MOMEHT NpeanoyYmMTaeTe BUOETb.

Mbl yBEpEHbI, YTO €C/iM HadyaTb pa3BMBaTb 3Ty TEMY, TO NOSABATCHA HOBbIE OPUrMHAJIbHbIE
nporpaMmmbl C UCMONbL30BaHMEM 3TOro metoga. OnpegeneHHble NMPo6seMbl ONS HAYMHAKOLWNX
MOXET Bbl3BaTb TOT PaKT, 4TO B/IOK KOAOB HEJb3A NEepeMECTUTb B ApPYyroe MecTo namMmsaTtu, HO npu
XenaHmm MOXHO 3TO caenaTtb. Mbl nonpoboBanu NMO3KCNEPUMEHTUPOBATbL U Y HAC MOJYHUIICS
HECKOJIbKO U3MEHEHHbIN N HEMHOIO YCOBEPLLUEHCTBOBAHHbLIN BapuMaHT 3TOW Nporpammsbl. BoT 10O,



4TO Y HAC NONY4YNNOCh.

FBF4  3EFB LD A, #FB
FBF6  ED47 LD IA

FBF8 EDSE IM 2

FBFA (9 RET

FBFB 00 NOP

FBFC ED56 IM 1

FBFE (9 RET

FBFF  01FC DEFB  #FCO1
FCO1 (b PUSH  BC

FC02 Db PUSH DE

FCO3 Eb PUSH  HL

FC04 Fb PUSH AR

FCO5 3E7F LD A #7F
FCO7  DBFE IN A, (#FE)
FCO9 FEFD CP #FD

FCOB 202D JR NZ, #FC3A
FCOD  3EBF LD A, #BF
FCOF  DBFE IN A, (#FE)
FC11 FEFE CP #FE

FC13 2025 JR NZ, #FC3A
FC15  2132FC LD HL, #FC32
FC18 CBYE BIT 7, (HL)
FC1A 2807 JR Z,#FC23
FC1C  11003C LD DE, #3C00
FC1F  CBBE RES 7, (HL)
FC21 1805 JR #FC28
FC23 1158FB LD DE, #FB58
FC26  CBFE SET 7, (HL)
FC28 21365C LD HL, #5C36
FC2B 73 LD (HL), E
FC2C 23 INC  HL

FC2D 72 LD (HL),D
FC2E 210002 LD HL, #0200
FC31 117F00 LD DE, #007F
FC34 (CDB503 CALL #03B5
FC37 00 NOP

FC38 00 NOP

FC39 00 NOP

FC3A  F1 POP AR

FC3B ET POP  HL

FC3C D1 POP  DE

FC3D (1 POP  BC

FC3E (33800 JP #0036

Mpexae 4emMm HayvaTb MOSICHEHUS, PACCMOTPUM MOAPOOHO KapTy namsaTu, Tex obnactewn,
KOTOPbIE MMEIOT 3HaYeHne ans paboTbl NPOrpaMMbl.

RAMTOP 64499

IIporpaMMa B MallMHHBIX 64500
Konmax (HOBHM BapMaHT) FBF4H
77 GantT
CpobomHoe MecTO; s pa- 64577
OOTH IIPOTPAaMME He MCIIONb FC41H
3yeTcs 23 bamra
CUMBOJIBHEN HaboOp 64600
(71000 IO BKYCY) FC58H
768 bant
UDG-rpadmrka, CcTaHOapTHO 65368
PAacIIOJIOXeHHasI 3OecCh FF58H
168 Oanr



OTa obnacTtb NamatTn OosmkHa ObiTb 3ape3epBupoBaHa nNpu ctapte bencuk-nporpammel,
nytem nepeyctaHoBkn RAMTOP komanmoii CLEAR 64499. ®aiin, cogepXxawmin 610K KOOOB,
HaymHaeTca ¢ agpeca 64500 n BkoyaeT B cebd, B 3aBUCMMOCTU OT KOHKPETHbIX 3aaay, nmbo
TONbKO NMporpamMmmy B koaax (Ao agpeca 64577), nnbo nporpamMmmy 1 CUMBOJIbHbINM HAO0P (3a04HO C
23-M4 Heucnonb3dyembiMn bantamun), nmbo ewe n 6nok UDG-rpadpukm (To ecTb no agpec 65535
BKOUMTENBLHO). O6NnacTb NnamMATK ¢ agpeca 64577 (23 6arita) B paboTe nporpaMmmbl HE y4aCcTBYET,
Bbl MOXETE NCNONBb30BaTh €€ N0 CBOEMY YCMOTPEHMUIO.

NMHnupnanmnsauma sbinonHaetca komaHoon RANDOMIZE USR 64500. C sTtoro apgpeca
(FBF4H) nHaumHaeTcs wHuumanusupyemasa npouenypa. Kcratm cka3aTb, HET HeoOXoauMOCTu
3anonHaTb noyvtr 300 6anT Kkogom Ang 3agaHuns agpeca obcnyxmeasLuen npoueaypbl. Jeno B Tom,
4YTO MpPU cyLlecTByoLWEeN apxutekType "Cnektpyma” mnaawunin 6ant Bceraga o6ynet paseH FF. To
€CTb, ecnn B peructpe | npoueccopa 3agatb, Hanpumep FB, To npun npepbiBaHUX BTOPOro poaa
nepexon Npon3onaeT Bcerga Ha nporpamMy, agpec kotopon xpaHutca B FBFFH. B aton nape
ayeek (FBFF - mnagwwin 6amt, B FCOO - crtapwwun 6ainT) HaxoguTcs agpec npouenypsbl,
obcnyxumBaloLwen npepbiBaHne BTOPOro poaa. Yntaem aT10T agpec (CM. JIMCTUHI NPOrpamMmbl):
FCO1.

Hayano npouenypsbl, pacrnosioXXeHHOM No 3TOMY apecy TO4YHO Takoe Xe, Kak 1 B HEMOJSIHOM
BapuaHTe. Tak Xe OnpalvMBaeTCs HaxaTue MHTEePEeCyoLWUX KnaBuwen, a gasjblie HadnHaeTcs
otnnymne. CUCTEMHOIN AYENKONW, oNpenenstowein, Kakon CUMBOJIbHbIM HAOOP OOKEH BKIIOYNTLCS,
BblbpaHa a4verika FC32H. ToyHee, onpeaensiowmm aBageTca 7 OUT 4ncna, Haxoaswerocs Tam,
(nonyyaetca nubo 7F, nnbo FF). B aTtom sq4yerike cCOOEpPXUTCA NapameTp, 3a4alolwmin Bpems
3BYKOBOro curHana pgna nognporpammbl BEEPER, BbidbiBaemor n3 [l3Y. Takum o6pasom,
NepeksIto4YeHne Ha CUMBOJbHbLIN Habop 13 O3Y conpoBOXOAETCH OJIMHHLIM 3BYKOM, a 0bpaTHoe
NepPEeKsIOYEHNE HA CUMBOJIbHBLIN HAbop 13 O3Y - KOPOTKUM.

Mocne BbizoBa nognporpammbl BEEPER, 3ape3epBrpoBaHO 3 CBOOGOOHLIX SHENKN NAMSATU.
34ecb, Npy HEOBXOAMMOCTU, MOXHO OPraHN30BaThb BbI30B KAKMX-TO AOMOSIHUTESNIbHbIX CEPBUCHbIX
npouenyp, ecnun aTo noTpedyeTtca B OyayLuem (BbI30B Kakon-H1MOyab nognporpamMmmbl: CALL ... nnu
nepexon - JP ... - Bce 3T0 3aHumaeT 3 6anTa) ganee - GUHULLIHBIE ONepaunn U Nepexoq Ha agpec
0033H.

Kpome ykasaHHbIX OTNIMYMIA, HOBbIN BapuaHT nNporpaMmmbl npegycMaTtpruBaeT BO3MOXHOCTb
OTKJIIOYEHNS pexuma MpepbiBaHUIA BTOPOro poaa, 9T0 HeobxoamMmo AenaTtb npexne, 4Yem,
Hanpumep, obpawaTtbca K auckosBoay. WMHade npowusonger cOon, 3aBucaHue wunu cbpoc
komnbloTepa. "Ade-nHnumanmsdauma” uam BOCCTAHOBAEHWE TPAAUMUMOHHOIO pexmma paboThbl
BbiNnosIHAeTca komaHgon RANDOMIZE USR 64508. C atoro agpeca (FBFCH) pacnonoxeHa
BOCCTaAHaB/AMBaBLUAA npoueaypa. 346eCb BKAOYAETCA PEeXuMM MpepbiBaHUA MEPBOro poaa,
BOCCTaHaBIMBAasA CXOOHbIV pexnm padoTsl "Cnektpyma”.

B 3akmoueHne xodetcsa nobnarogaputb AnekcaHopa EpemeHko 3a  npucnaHHyo
nporpammy. Hageemcs, 4To oHa NOATONKHET 1 APYrMX YuTaTenemn K peLleHnto HacyLLHbIX Npobiem
OPUrMHaNbHBLIMU, HETPAONLMOHHBIMM METOOAMMN.

PacyeT pe30HaHCHbIX XapakTEPUCTUK.

Kpome opurnmHanbHOM Nporpammbl s NEPEKIIOYEHUS CMMBOJIbHbIX HAOOPOB, B CBOEM
nucbme AnekcaHgp Epemenko n3 CeepgnoBcka OENUTCA C YymTaTens Mm Takke NporpaMmmon Ha
Bencuke, KOTOPYIO MOXHO MCMNONb30BaTh O/ pacyeTa Pe30HAHCHbIX XapakTePUCTUK NACCUBHbIX
GuUNbTPOB B Amanal3oHe 3BYKOBbIX YaCcTOT. Pacyet npou3sBogmTcs 05 ABYX TMNOB GUAbTPOB MO
cxemam, NpuBEOEHHbIM Ha pucyHkax 1 m 2. Mbl npuBoAMM 3Ty NpPOrpamMMy C HEKOTOPbIMU
HENPUHUUNUANbHbIMU M3MeHeHnaMn. Kpome Toro, mMbl pycuduumpoBann ee no MeToauke,
npuBeneHHom B "ZX-PEBKO"-92r. Ne1,2, cTp. 31.



R1 R2

R1 El—

Ci C2
’
C RN
c3T LIR3
c2T LIR2
Puc. 1 Puc. 2

Bot nporpamma aons pacyeta Pe30HaHCHOW 4acToTbl ¢dunbTpa no puc. 1 (aBTocTapTt

nporpammbl co cTpoku 9000, raoe 3arpyxaeTcsa PyCCKMi CUMBOJIbHbBIN HAOO0P):
1 BORDER 0: INK 7: PAPER 0: CLS
2 FOR F=0 TO 170 STEP 16: PLOT 0,F: DRAW 255,0: NEXT F
3 FOR F=0 TO 21 STEP 2: PRINT AT F+1,0; (20-F)=8: NEXT F
4 FOR F=54 TO 220 STEP 32: PLOT F,0: DRAW 0,170: NEXT F
5 PRINT AT 0,0;" 40 160 640 2560 10240

10

11
12
20
30
40
50
60
70
80
90

INPUT "C1 (OAPAL) : ";C1: INPUT "C2 (O®APAL): ";C2: INPUT "R1(OM): ";R1: INPUT "R2 (OM):
":R2

LET F=1: LET X=16

LET F=F=1.0442738: LET X=X+1

LET C1R=1/(F=C1%2xPI)

LET C2R=1/(F=(C2%2xPI)

LET R1C1=R1+C1R

LET R2C2=C2R=R2/(C2R+R2)

LET Y=R2C2+(170/(R1C1+R2C2))

IF X>255 THEN GO TO 10

PLOT X,Y

GO TO 12

9000 CLEAR 64599: LOAD "Chr™ CODE 64600
9010 POKE 23606, 88: POKE 23607,251: RUN

Mocne ctapTta nporpamMmbl Ha 3KpaH OyaeT BbiBegeHa ceTtka C¢ ouudgposkon. [lo

rOPU30HTaNM - 4acToTa, NO BEPTUKANM - 3atyxaHne ¢unbTpa, Beegute no oyepenm HOMMHabl TEX
9NEMEHTOB, KOTopble Oyaete ucnonb3oBaTb B ¢unbTpe. [llocne BBOga BCEX HOMWHANOB
nporpamma Bbigact Bam aMmnnnTyoHO-4aCTOTHYIO XapakTepucTuky eunbtpa. MoxeTe oueHUTb ee
n nonpoboBaTtb WU3MEHUTb BBOAVMMbIE HOMWHAMbI A9 MNOAy4eHUs Tpebyemor pPe30HaHCHOM
4acToTbl, 4OOPOTHOCTUN N 3aTyxaHus ¢unbtpa. Mpu NOObIX NSBMEHEHUSAX HOMUHANOB PE3y/bTaThbl
pacyeTta TyT Xe OyayT BblBeAEHbl HA 3KPaH B BUAE N3MEHMBLLENCA XapakKTepUCTMkn dunbTpa. Bbl
nMeeTe BO3MOXHOCTb CPaBHMBATb XapakTEPUCTUKN MeXAy COOOW, Tak Kak BCE OHW Ha OAHOM
aKpaHe nepep Bamun. bnarogaps aton nporpamme nogdop aneMeHToB a5 punbTpa ¢ Tpebyemon
aMnNANUTYAHO-4aCTOTHOM XapakTepPUCTUKON MOXKHO BbINOJSIHUTL NErko v OblICTpo. Pe3dynbTaT paboThl
nporpammbl NpeacTaBieH Ha puc. 3.

48 168 648 2568 18248

168
144
128
112 i
96

o A
88
64

= -
48
32
16

- "hq.“‘-
a
ci1 (mApAAl) : [H
Puc. 3

Ons dunbTpa, NnpeacTaBNeHHOro Ha PUCYHKe 2, HaA0 U3MeHUTb cTpoky 10 NnporpamMmmbl Ans

BBOOA oonbLuero ymcna BXOOHbIX MapaMeTPOB:



10 INPUT "C1 (®APAL): ";C1: INPUT "C2 (OGAPAL): ";C2: INPUT "C3 (®APAL): ";C3: INPUT "R1
(OM): ";R1: INPUT "R2 (OM): ";R2: INPUT "R3 (OM): ";R3: INPUT "R HATPY3KW (OM): ;RN

Kpome Toro ctpoku, HaumHaa ¢ 20 4oKHbI ObITb:

20 LET A=R2xRN

30 LET B=1/(F+2+PI«(C3)

40 LET C=B=A/(B+A)

50 LET V1=C+(170/(R1+C))

60 LET V2=RN=(V1/(R2%RN))

70 LET D=1/(F+2+PI«(C2)

80 LET E=D+RN

90 LET G=R3«E/(R3+E)

100 LET H=1/(F+2+PIx(C1)

110 LET V3=G+(170/(H+G))

120 LET V4=RN=+(V3/(D+RN))

130 IF V2>V4 THEN LET Y=V2: GO TO 150

140 LET Y=V4

150 IF X>255 THEN GO TO 10

160 PLOT X, Y

170 GO TO 12
Pesynbtat paboTbl nporpaMmmbl NpeacTaBfieH Ha puc. 4.
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Puc. 4

Ecnn Bac 3anHTepecoBanu atu nporpamMmmebl, TO Mpu NPakTU4eCKOnN peanmsaunm ux, Mol CO
CBOEN CTOPOHbl MOXEM MOopeKoOMeHO4OoBaTb MaJleHbKOEe YCOBEPLUEHCTBOBaAHME, KOTOPOeE,
HaBEpPHSKa, CMOXET caenatb Kaxabli. [10CKONIbKYy HOMMHANbl KOHOEHCATOPOB yaoOHee 3agaBaTh B
Mukpodapanax, a HoOMUHaNbl Pe3UCTOPOB - B KMJIOOMax, TO pa3yMHO OydeT 3TOT nepecyeTr
nopy4nTb KomnbtoTepy. OpraHmdynte pnngd 3TOro OOMOJSIHUTESNIbHbIE CTPOKW. Kpome Toro,
nonpobynte o0beanHUTbL OBa BapuaHTa pacyeTa B OOHy nporpamMmy. [ng 3TOro MOXHO
NMOCOBETOBATb MPU 3arpy3ke roOTOBOM NPOrpaMmbl BbIBOAUTbL 3KPaH-3aCTaBky, HA KOTOPOM OyayT
n3obpaxeHbl pUcyHkn 1 1 2, a ganee OOMKEH CneaoBaTb 3anpoc, O KakoW cxembl 6yner
NPOM3BOAUTLCH pPacHeT.

HectaHnpoapTHasa 3arpyska.

Komuccapos lNMaeen n3 noc. Bugoso MypmaHcKkon 061, NUMWET O TOM, 4TO OH 3aHMMAaeTCcs
B3/IOMOM NpPOrpamMmM, B KOTOPbIX MCMOMb3YEeTCA HeCcTaHOapTHas 3arpy3ka WM eCTb YTO-TO
HeoObl4HOE. Y Hero yxe Habpanacb HebONbLUAA KOMNEKUMS Taknx 3arpy34mkoB. Masen npucnan
pacneyatky ogHoro u3 Hux. OH 3arpyxaeT 6/10kM KO4OB C M3MEHEHMEM LBeTa BOPAIOPHbIX MOJIOC.
[MaBen NuWweT, 4TO OH B34 3TOT 3arpy34mk n3 nporpammel "BARBARIAN-3" (BY BILL GILBERT). OH
HauymHaeTca ¢ agpeca 65000 n ncnonb3lyetTca TOYHO Tak Xe, kak 1 npoueaypa "LOAD BYTES" ns
M3Y, pacnonoxeHHas no agpecy 1366 (0556H). BoT a1OT 3arpy34unk:

FDES 14 INC D

FDE9 08 EX AF, AF’
FDEA 15 DEC D

FDEB F3 DI

FDEC 3E00 LD A, #00
FDEE D3FE ouT  (#FE),A
FDFO  213F05 LD HL, #053F
FDF3 ES PUSH HL

FDF4  DBFE IN A, (#FE)



FDF6
FDF7
FDF9
FDFC
FDFD
FDFE
FEOT
FEO3
FEO6
FEO8
FEO9
FEOA
FEOB
FEOD
FE10
FE12
FE14
FETT
FE19
FE1B
FE1C
FEIE
FETF
FE21
FEE3
FE26
FE28
FE29
FE2B
FE2D
FE30
FE3T
FE32
FE34
FE35
FE37
FE39
FE3B
FE3C
FESE
FE40
FE43
FE45
FE47
FE48
FE49
FE4A
FE4B
FEAC
FE4D
FE4F
FES?2
FE53
FES4
FE56
FES7
FE58
FESA
FESC
FESF
FEGO
FEG2
FE53
FEGS
FEG7

1F
E620
CD6F3C
BF

00
CD79FE
30FA
216900
10FE
2B

7C

B5
20F9
CD75FE
30EB
069C
CD75FE
30E4
3EC6
BO
30E0
24
20F1
0609
CD79FE
30D5
78
FED4
30F4
CD79FE
DO

79
EE03
4F
2600
06B0
181F
08
2007
300F
DD7500
160F
CB11
AD

Co

79

1F

4F

13
1807
DD7EQ0
AD

o
DD23
1B

08
06B2
2E01
CB75FE
DO
3ECB
B8
CB15
0680
D25CFE

RRA
AND
CALL
CP
NOP
CALL
JR
LD
DJNZ
DEC
LD
OR
JR
CALL
JR
LD
CALL
JR
LD
CP
JR
INC
JR
LD
CALL
JR
LD
CP
JR
CALL
RET
LD
XOR
LD
LD
LD
JR
EX
JR
JR
LD
JR
RL
XOR
RET
LD
RRA
LD
INC
JR
LD
XOR
RET
INC
DEC
EX
LD
LD
CALL
RET
LD
CP
RL
LD
JP

#20
#3C6F
A

#FE79
NC, #FDFD
HL, #0069
#FEOB

HL

A H

L

NZ, #FEQO6
#FE7S
NC, #FDFD
A, #9C
#FE7S
NC, #FDFD
A, #C6

B

NC, #FDFE
H

NZ, #FE12
B, #C9
#FE79
NC, #FDFD
A,B

#D4

NC, #FE21
#FE79

NC

A, C

#03

C,A

H, #00

B, #B0
#FESA
AF, AR’
NZ, #FE45
NC, #FE4F
(IX+0),L
#FES4

C

L

NZ

A, C

C,A

DE

#FES6

A, (IX+0)
L

NZ

IX

DE

AF, AR’
B, #B2

L, #01
#FE7S

NC

A, #CB

B

L

B, #B0
NC, #FESC



FEGA 7C LD A H
FE6B AD XOR L

FE6C 67 LD H, A
FEGD /A LD A,D
FEGE B3 OR E

FE6GF  20CA JR NZ, #FE3B
FE71 7C LD A H
FE72  FEO1 CP #01
FE74 (9 RET

FE75 CD79FE CALL #FE79
FE76 DO RET  NC

FE79 3E16 LD A, #16
FE/B 3D DEC A

FE7C  20FD JR NZ, #FE/B
FE/E A7 AND A

FE7/F 04 INC B

FESO C8 RET Z

FES1 3E7F LD A H#7F
FES3 DBFE IN A, (#FE)
FE8S 1F RRA

FES6 00 NOP

FES7 A9 XOR C

FEG8 EGEO AND  #20
FEBA  28F3 JR L, #FETF
FESC 79 LD A, C
FESD 2F CPL

FEBE 4F LD C,A
FEGF 82 ADD  A/D
FE90 A9 XOR C

FE91 E607 AND  #07
FE93 F608 OR #08
FE9S5 D3FE OUT  (#FE),A
FE97 37 SCF

FE98 (9 RET

lNepepn BbI3OBOM 3arpy3ymka Haao B peructpe IX 3agatb agpec 3arpysku, a B permnctpe DE -
OJIMHY 3arpyxaemoro 6noka kogoB. lNMpoueaypa Bbi30Ba 3arpy3ymka, Hanpumep Ojs 3arpy3ku

3KpaHa-3acTaBKM MOXET UMETb CneayoLmin BUa,:
DD210040 LD IX, #4000

110018 LD DE, #1B00
SEFF LD A, #FF

37 SCF

CDE8FD CALL #FDES8

C9 RET

Mpu 3TOM 60K KOAOB, NOoAJIEXalUUA 3arpy3ke, MOXET ObITb 3anmncaH Ha IeHTe OObIYHbIM
cnocobom, Haao NULLb yaanNuUTb 3arosioBOK, OCTaBUB TOJIbKO KOABI.

LiBeT nonoc 6opaiopa BO BpeMA 3arpy3km Oyoet nepuogmyeckm MeEHATbCS, BPEMEHAMM
nonocbl BOOOLEe OyayT ncyesartb, 3aTeM NOABAATLCSH BHOBb C HOBbIMM UBeTamun. Knasuwa BREAK
npw 3arpys3ke He OeNCTBYeT.

Mo OokoH4YaHMK 3arpy3ku 3HadeHne dnara nepeHoca coaepXuT nHdopmaumio 06 owmnbke
npwn 3arpy3ke: 1 - He 6bi1o, 0 - Bbna. 3aecb HAOQO Cka3aTb, YTO U KaK B CNy4yae MCMNO/b30BaHUA
npouenypbl 1366 (0556H) MNM3Y, 06 owmnbke CBNAETENLCTBYET TONILKO 3Ha4eHne dnara nepeHoca,
HUKakKune panbHenwme OencTBus, CBA3aHHbIE C HaIMYMEM OLLMOKM He BbinonHATca. Ho ecnu Bbl
XOTUTE, 4TOObLI NpKM OoWwMOKe nporpaMma OCTaHaBnMBanacb C Bblgaden coobuieHus: "R Tape
loading error”, TO HaAO NOCTYNUTbL aHANOrMYHO TOMY, Kak 3To aenaetcsa B M3Y. Tam gna Bbi3oBa
npouenypbl 1366 wncnonb3yetca npoueaypa 2050. lNpumeHsas aHanornyHbli NpuveM, BbI3OB

NPUBEAEHHOr0 3arpy34mka MOXEeT BbIra0eTh crieaylowmm o6pasom:
...... noaroToBka napa-
...... METpoB (CM. Bhllle)

CDE8FD CALL #FDES8
D8 RET C
CF RST 8

1A DEFB  #1A



Ha 3TOM MOXHO Obisi0 Obl M 3aKOHYUTb, HO BOT YTO CJ/Ty4MJIOCb CMYCTS HEKOTOPOE BPEMS,
nocne Toro, Kak Mbl yCMewHO OTTeCTUPOBaNM 3TOT 3arpys3ynk. HeoXxmaoaHHO BbISSICHUIOCH, YTO
3arpys34mkK ynopHO He xo4eT paboTaTtb Ha APYyroM KomnbloTepe. Mbl pewmnnn BbIACHUTb, NOYEMY
310 npoucxoant. K cyactbio, nporpamma "BARBARIAN-3" okazanacbk B Hawen "doHoTeke". Mbl
onpoboBann ee 1 BbISICHUW, YTO HA 0O60MX KOMMbIOTEPAX NPOrpamMma HopMasbHO 3arpyxaeTcs. B
yem xe peno? Crtannm wuccnenoBatb KOAbl 3arpy3umka, KOTopbin npuBoauT [laBen. Kak wn
cnegoBasnio 0XumgaTb, 3arpy34umk Noxox Ha npoueaypy "LOAD BYTES", pacnonoxenHyio B NM3Y no
appecy 1366. Ho cton! YT1o ato Takoe? o agpecy FDFOH Buanm komangy: CALL 3C6FH. 310
BbI30B noanporpamMmmel 13 MN3Y. Ho Beab Mbl 3HaeMm, 4To B MN3Y Ha 3TOM MecTe HMYero Het. Unn
ecTb? Tak BOT, OKa3blBaeTCs, rae KpoeTcs pasragka. [leno B ToM, 4TO Ha TOM KOMMbIOTEPE, rae
3TOT 3arpy34uk He paboTan, ctomT ctaHgapTHoe M3Y, a Ha ToMm, rae paboTan HOpManbHO, CTOUT
M3Y "TYPBO-90", a koTOPOM Ha CBOOOAHOM MecCTe, rnepen CUMMBOJIbHbIM HAOOPOM PacnOSIOXEHbI
nporpamMmel, pacwmpsiiowme @GOyHKUMOHANIbHbIE BO3MOXHOCTWU  KOMMbIOTEPA, B YaCTHOCTMW,
3arpyska ¢ yaBOeHHON ckopocTbio. [ns atoro npouenypa 0556H (1366) atoro MN3Y cooepxuT B
TOYHOCTU TO, YTO BUOMM B NIMCTUHIE 3arpy3ymka, KoTopbin npusoanT MNaesen, no agpecy FDF9H:
BbiNosiHeEHUEe noanporpammbl 3C6FH. 3TO0 cBA3aHO C 3arpy3kom Ha yABOEHHOM ckopocTu. B
obbiyHOM T13Y noanporpamma 5C6FH oTcyTtcTBYEeT, MOSTOMY 3TOT 3arpy3ydMk M HE MOXeT
paboTtaTtb ¢ gapyrum MN3Y, kpome "TYPBEO-90". Kctatn, y Komuccaposa lMaBna, HaBepHaka, TOXe
M3Y "TYPBO-90" (He06X0aUMBI MIHCTPYMEHT N060ro "B3nomMuimka™).

Bpone Obl pasobpanncb, HO OMSATb HEMOHATHO, NodYemy Xxe nporpamma "BARBARIAN-3"
paboTaeT ¢ nobbiM MN3Y: 1 ¢ 06bl4HBLIM, 1 ¢ "TYPBEO-90". lNMonesnu B nporpammy. A BbiISCHMNACb
O4YeHb MHTepecHas Beuwpb. B nporpamme "BARBARIAN-3" oTCcyTCTBYET 3arpy34mk KOAOB B TOM
BMUOE, B kakom ero npuBogut [MaBen. 3arpy3umk B kogax GOpMMpyeTca B NporpamMmme m3
nognporpammbl 1366 M3Y. Mbl HEMHOIO NOMCKanNU N HaWNKW Ty Npouenypy, KOTopasa BbiNOAHAET
aTy paboTty. OHa B npouecce 3arpy3km "BARBARIAN-3" pacnonaraetcs ¢ agpeca C3D5H (50133).
BoT 4tO Tam Haxogutcs (pparMeHT KogOB NPUBOAUM C HEKOTOPbIMU M3MEHEHUSMW, B BUAOE
3aBEpPLUEHHOW MOANPOrpamMmbl, FOTOBOW K yNOTPEONEeHUIO):

C3D5 215605 LD HL, #0556
C3D8 11E8FD LD DE, #FDES8
C3DB  01AF00 LD BC, #00AF
C3DE  EDBO LDIR

C3E0 2119C4 LD HL, #C419
C3E3  118FFE LD DE, #FESF
C3E6  010A00 LD BC, #000A
C3E9 EDBO LDIR

C3EB  2175FE LD HL, #FE75
C3EE 220EFE LD (#FEOE), HL
C3F1  22I5FE LD (#FE15), HL
C3F4  225DFE LD (#FESD), HL
C3F7  21T9FE LD HL, #FE79
C3FA  22FFFD LD (#FDFF), HL
C3FD  2224FE LD (#FE24),HL
C400 222EFE LD (#FE2E), HL
C403 2276FE LD (#FE76),HL
C406 215CFE LD HL, #FESC
C409 2268FE LD (#FE66), HL
C40C AF XOR A

C40D  32EDFD LD (#FDED), A
C410 32FDFD LD (#FDFD), A
C413  3286FE LD (#FE86), A
416 €9 RET

C417 00 NOP

418 00 NOP

519 82 ADD  A,D

C41A A9 XOR C

C41B  E607 AND  #07

C41D F608 OR #08

C41F D3FE ouT  (#FE),A
421 37 SCF

422 (9 RET



OT1a nognporpamma GopMUPYET 3arpy3yumk KOAO0B, PACMONIOXEHHLIN ¢ agpeca 65000, a
hanee Bbl MOXeTe MCMOIb30BaTh €ro Tak, Kak pacCcka3blBasoChb BbILLE.

Ecnun cpopmmpoBaTtb 3arpy34mk KOgoOB, NOMb3ySCb NpuBeaeHHon nognporpammon C3D5H,
npu ncnonb3dosaHun MN3Y "TYPBO-90", nonyynm TOT 3arpy34mk, KOTOpbI npmBoanT Kommuccapos
MaBen. A ecnn chpopmmpoBaTb 3arpy3ymK Npm MCNONbL30BaHMK ctaHgapTHoro MN3Y, To nonyynm
cnenyouwme oTAMYmMa Nno-cpaBHEHMIO ¢ BapmaHTom anga "TYPBO-90":

FDF9 F602 OR #02
FDFB  4F LD C,A
FEO3 211504 LD HL, #0415

KcTtatn, ecnn BHECTN 9T U3MEHEHUS B BapuaHT [laBna, To 3arpy3uuk Oyaoet pabdoTtatb C
oboumum M3Y. Mouyemy xe B "BARBARIAN-3" ncnonb3yetca kasanocb Obl 60nee ronoBOSOMHbIN
npuem, korga 3arpy3dmk ¢GopmupyeTcsa npum nomowm gpyron nognporpammbl (C3D5H) m3
npouenypbl 0556H M3Y? OteeT npocT. Ecnn y Bac ctanpaptHoe MM3Y, 10 Bbl paboTaeTte kak
06bI4HO. A ecnn y Bac "TYPBO-90", TO coxpaHMUTCS BOSMOXHOCTb 3arpy>aTtb BCIO UTPY B PEXMME C
YOBOEHHOW CKOPOCTLIO (Kak 3TO NpeaycMoTpeHo, BBeas "-" nepen komangom LOAD "". HecmoTpsa
Ha TO, YTO 3arpy34nK KOOOB B OOLLLEM-TO HECTAHAAPTHbLINA, B HEM NOOAEPXKMBAETCA TYPOO-pPEXNM.
OT0 NpomcxoguT Kak pas3 ns-3a Bbi3oBa nognporpammbl 3C6FH, KkOTOpbIN Mbl BUAMM NO agpecy
FDFOH. Te uutatenun, y kotopbix ectb "TYPBO 90", moryt ybeamtbCs B TOM, YTO 3arpy34uk,
npuBeaeHHbIn aBnom, paboTaeT M Ha YABOEHHOW CKOPOCTM (MpaBga npu 9TOM nponagaeT
adpPeKkT nepeknoveHna upeta dbopaiopHbix nonoc). Kpome Toro, npouenypa, kotopas cospaeT
3arpysyumk, ropasgo Kopode camoro 3arpysymka, No3ToMy Takowm MyTb eLe U 9KOHOMUT NaMsTb U
BpPEMS 3arpy3km UCXOQHOM NPOrpamMmbl.

OTa NCTOopUs NOKa3blBAET, HACKOJIbKO OCTOPOXHbLIM N NPEaYCMOTPUTENbHLIM HAaA0 ObiTb,
MPOEKTUPYS aBTOHOMHbIE 3arpy34ynkn On4a 3arpys3km KoaoB. MHade 3a Bawewn 3amedaTresibHOW
nporpamMmon, B KOTOpoW Bbl npumeHnTe Takow 3arpys3yuk, MOXET 3aKpenuTbCs penyTtauus
"kanpundHon” mnnm "HepaboTocnocobHon”. Hageemcsa Bce Xe, 4TO MPUBEOEHHbIN MPUMEP He
OTNYrHeT NPOrpaMMnUCTOB, @ BOOPYXWUT CBEAEHUSIMU, MO3BONAAIOLWMMU BbINOHUTL 3Ty paboTy
6onee KBanMPUUNPOBAHHO.

ey



NMPODECCUOHAJIbHbIX NOAXOA,
Otnapgyuk mawmHHoro kopga "TRACER”

CospaHne pe3naeHTHbIX NporpaMM - OOVH U3 CaMblX MHTEPECHbIX MOMEHTOB B paboTe
nporpammucTta. PesnaeHTHble NporpaMmmbl paboTatoT Kak Obl "NOBEPX” OCHOBHbIX 1 MO3BONAIOT HE
BbIXOAA M3 rMaBHOM NPOrpamMmmbl BbIMOHATL ELLE Kakylo-nnbo LEeHHY0 3agady. Tak, HanpuMmep, B
pasgene "OOPYM" Bam Obina npeactaBfieHa pe3naeHTHasa nporpamMmma-pycudukaTop, kotopas
50 pa3 B cekyHay npoBepseT HaxaTue KomOuHaumm knasuwl SYM.SH. + ENTER n, ecnn oHun He
HaXkaTbl, TO PeE3VOEHT cebA HE NPOSBASET M OCTaeTCs "MPo3payHbIM™ A4S NobL30BaTENS.

B unrposbix nporpammax pesnaeHTHble MPOoLEenypbl Kak npasuio 3aHMMAIOTCH TeM, 4TO
BOCMNPOU3BOAAT My3blKy OOHOBPEMEHHO C paboTom Opyrvx Npoueayp, a MHOrga UM nopy4atoT
obcnyXxmBaHue KnaBmaTypbl B MOMCKAX HAXATUSA HYXXKHOW KnaBuiun. Hepeako nx ucnonb3yoT 1 Npu
opraHusaumm MynbTUNANKALNN.

CospaHne pe3naeHTHbIX nporpamm ans "Cnektpyma”™ OCHOBbIBAETCSH Ha MCMNOSb30BaHMN
pexuma npepbiBaHun 2-ro poga (IM2) n cerogHa mMbl npeacTtasnsiem Bawemy BHMMaHUIO elle
OOHY MONE3HYI PEe3NOEHTHYID nporpamMmy, KoTopasi MOMOXET TeM, KTO NporpaMmmMupyeT B
MaLLVHHbIX KOAax, 0COBEHHO TaMm, rae MHble CPeaCcTBa OTKaXyTcs paboTaTb.

KTo He wucnbiTbiBan TpygHOCTENM Npu OTNagke nporpaMM B MaLUMHHbIX Kogax, Korga
Ka3asiocb Obl BrMosiHe "xopoliasa™ nporpamMmma no4emMy-To BAPYr HMU C TOrO HU C cero "3aBucaeTt” U
HMUKaK He ydaeTcs onpeaennTtb, No4Yemy Xe 3To npoucxoamT. lMpobnemy oTyactn pelsaet
nowarosas otnagka nporpamMmmbl NpY NOMOLWM MOLLHLIX MOHUTOPOB, Takux, Kak, Hanpumep
"MONS-3", "MONS-4". Ho TONbkO OTHacTW, Tak Kak Ans TOro, 4ytoObl BPy4HYKO "npolyenkartb”
DOCTaTOYHO O0sbLUYO NporpamMmmy, TpebyeTcs yrima BpeMeEHW, BeAb NporpaMMbl COAepXaT Maccy
Pa3INYHbIX LUWKII0B U NPUAETCHA NOBTOPATb BbINOJIHEHME NPOrpaMMbl B OOHUX U TEX Xe afpecax
MHOrokpatHo. B obuwem 3apada 3ta - He u3 nNpocTbiX. [lowarosas oTnagka - 9TO KOHEYHO,
XOPOLLO, HO HEYXeNN TOJIbKO 3TUM OrPaHNYMBaOTCA BOSMOXHOCTHY "BIE3Tb BHYTPbL  NPOrpamMmsbl
NOCMOTPETb, 4YTO Xe Tam npoucxoamT. CerogHs Mbl npegnaraeMm 4yuTatenam eue OaUH
WHCTPYMEHT, MO3BONSIOWNI 3arfsgHyTb BHYTPb NPOrpamMmbl BO BpemMs e€e paboTbl, NpPUYEM B
pexume peanbHOro BpeMeHu. KOHe4yHO, uCnonb3oBaHME NPUMBEOEHHOrNO MeToda Tpedyet
onpeneneHHon keanudukaumm, Ho ecnu Bbl xopowo pas3bepeTecb C HUM, TO NOJy4MTe B CBOWN
apceHan MHCTPYMEHT, 3Ha4YeHne KOTOPOro TPYAHO NepeoLeHNTb.

NTak, BHUMaHWIO 4ynTaTenen npegnaraerca otnagyvk MaLMHHOIO KoAa, WUCMOMb3YIOLNI
PEXNM NpepbIBaHN BTOPOro poaa.

Mporpamma-oTnagynk malmHHoro koga HasoiBaetcs "TRACER". OHa no3BONSIeT BbIBOAUTD
B NpaBoOl 4acTu 3KpaHa 3a[aHHYyl0 MHPOPMALMIO B LLUECTHaaUAaTepM4YHOM Kode. YTo 3aTo MOoXeT
ObITb 3a MHPpOpMauna? ITo 3aBmcuUT OT Bawwnx TpebosaHuii. YTo Bl 3apagute. Hanpumep, Bol
XOTUTE NPOCMOTPETL YMCO, 3anMCaHHOE B KakON-HNOyOb A4Yenke namsaTn, Kak OHO N3MEHSIETCS.
Nnu kak MeHAETCHA coaepXnmoe Kakoro-To peructpa. Minm 4yto 3anncaHo Ha BepLurHe MaLlnMHHOIo
cteka. MpuHumn paboTbl oTNagyMka cocTtouT B ToM, 4To 50 pas B cekyHay OyaeT npoucxoouTtb
npepbiBaHne Bawen wnccnepyemon nporpammbl m 50 pad B cekyHOoy WHTepecylowme Bac
ceBegeHns OyayT BbIBEOEHbl Ha 3KpaH B cTonbew B npaBor 4acTu 3kpaHa. [Mpouenypa,
obcnyxumearowas npepbiBaHne, 4omkHa GopmMmnpoBaTtb TpebyeMbli NnapamMeTp 1 BblgaBaTb €ro Ha
nedatb. OT TOro, 4TO KOHKPETHO Bbl XOTUTE NPOCMOTPETL, 3aBUCUT Ha4yano 3TOM npoueaypbl. B
KayeCTBe npumepa, pacCMOTPUM BapuaHT KOOOB, KOTOPbLIM MO3BOAAET MPOCMOTPETb 4YUCHO,
3annMcaHHOEe Ha BeplUMHe MaLUMHHOro crteka. Bbnok koaoB, KOTOPLIM 3TO OenaeT, NpuUBELEH B
pacneyatke (JIncTuHr 1), a BOSMOXHbIN NpuMep paboTbl oTnagynka - Ha puc. 1.
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Puc. 1

BknoyeHne oTnaguvMka B paboTy NPOUCXOAUT MNPWU BbINOAHEHUM WHULUMANNSUPYIOLEN
nognporpammbel START, pacnonoxeHHon ¢ agpeca FEF7H (RANDOMIZE USR 65271). MNpwn aTtom
npoucxoamT cneaywouiee. BHavyane 3agaetca agpec B aucrnienHom danne, kyoa Oyaoer
NMPOn3BOAUTLCS BbIBOL, Pe3ynbTaToB: B pernctp HL 3anuncbiBaeTca agpec BepxXHEM nuKCesIbHOW
JIMHMN TOrO 3HAaKOMECTa 9KpaHa, kyaa 6yaeTt Npon3BOANTLCH MeyYaTb. ITO 3HAYEHME 3aHOCUTCS B
cucteMHyto savenky FF13H. 3atem o0OHynsetca pgpyras cuctemHas sderika 5C81H (aT1o
HEeMCNosb3yeMbIii aapec B Tabnumue CUCTEMHbIX NePEMEHHbIX). 3aecb OyaeT OpraHM30BaH CYETYNK
CTPOK /19 BbIBOAUMON MHPOpMauun. [locne 3Toro NponNcxogmT BKIOHYEHUE pexmmMa NpepbiBaHUN
BTOpOro poaa. B permnctp | npoueccopa 3anuceiBaetcsa yncno FEH. MNoaTtomy npu npepbiBaHUN
npon3onaeT nepexond Ha nporpamMmy, agpec KOTopown 3anucaH B s4yenke namatm FEFFH. Tam
3anncaH agpec FES5CH. 310 Havano oOpabaTtbiBalolwler npoueaypbl. 3aTtem npoucxoauT
NepPeKIIOYEHME Ha PEXNM NPEPbIBAHM BTOPOro poaa 1 Bo3spar.

Tenepb 50 pas B cekyHay OyOeT BbINOAHATLCS 06cnyxmBatowas npoueaypa. Mo ycnosmio,
KOTOPOE Mbl 3a4anu, OHa AO0/KHA BblAaBaTb 3HA4YEHME OBYXOAWMTHOrO Yncna, Haxogsiwerocs Ha
BEPLUMHE MALUMHHOIO cteka. CunTbiBaHME 3TOr0 3HAYEHUSI MPOMUCXOOUT CreaylLwmm obpasom.
Tekyuwiee 3HadyeHune peructpa HL coxpaHsaeTcsa B Heucnonb3dyemon aderike 6CBOH B Ttabnuue
CUCTEMHBbIX NepeMeHHbIX. [lanee uHTepecylowee Hac 4UCO0 C BEPLIMHbI CTeka 3aHOCUTCH B
pernctp HL. MNMpu atoM HEOBXOAMMO BOCCTAHOBUTb CTEK B TOM BUAE, B KAKOM OH Oblji, 4TO
BbINOJIHAETCSH Npu NomMoLLm obpaTHoM 3anucu Yncna u3 HL Ha cTek. [lanee Ha CTeke COXpaHAOTCA
3HAYEHUsT BCEX PErucTpoB MpPoLEccopa, KOTOpble 3aaelcTBOBaHbl U OyayT W3MEHEHbI B
npouenype 06paboTkn NpepbIBaHUA.

Tenepb Hago wHTEpecywuwiee Hac uymcno (B permctpe HL) BbiBECTM Ha mneyatb. ITO
BbINOJIHAETCHA cneayowmm obpasom. MNMpoBepsaeTcs 3HadYeHne cyeTymka cTpok SC81H. Ecnn He
OOCTUrHYT HWXHUIA Kpan 3KpaHa, TO npoucxoamTt nepexon Ha npoueanypy CONT, a ecnum
OOCTUIHYT, TO A1 MOCnenylLlero BbiBOAA 3a4aeTCHA OnsTb BEPXHAA CTPOKa 3KpaHa MnyTem
3aHeceHus B cucTeMHbii cyeTdynk FF13H mcxopgHoro agpeca B gucnnenHom danine. CyeTynk
CTPOK Npuv 3TOM 0OHYynsaeTCs.

Mpouenypa CONT HaumHaeTcs ¢ Toro, 4to B pernctp DE HaHocuTCca Tekyuiee 3HavyeHme
agpeca nns BbiBOga B gucnnerHom danne. 3areM cTtapwunin 6amT MHTEPECYIOWEro 4ucna
3anncbIBaeTCHd B pernctp A n npy NOMOLLM poTaumu BNpaBo CTapLumin nonybanT CTaHOBUTCS Ha
MecTO mnagwero. BeinonHseTca ero nedatb npu nomowm noanporpammel PRINT, koTopasa
BbIMOSIHAET NeyaTb YeTbipex Mmaagwux OuToB, coaepxawmxca B pernctpe A (B
LecTHaguaTepmMyHoOM npeacTtaBneHnn 4eTblpeM OuTaMm COOTBETCTBYET OAMH cumBos). [locne
neyatn 3HaveHne DE yBennumBaeTcs Ha eguHMLy, YTO COOTBETCTBYET Mepexony K creaylouemy
3HaKOMeCTyY. 3aTteM B pernctp A onsaTb 3anuUcCbiBaeTCs 3HaYeHne nu3 peructpa H n BbinonHseTcs
neyatb Mnagwero nonybamta. 3HadyeHme DE onatb yBenunumBaetca Ha 1. Janee TO Xe
NOBTOPSIETCA M CO 3HA4YEHMEM pernctpa L, TO4HO Tak Xe 3a ABa rnprema BbINOSIHAETCS neyvaTtb ABYX
nonybamnTos..

Lanee, nytemMm BbINOMHEHUS pOTauuMnm M CymMMMpPOBaHuUs, B cyetdymke FF13H nonyyaetcs
crnegywwmn agpec B aucrnsieMHomMm ¢anne, COOTBETCTBYIOWMIN BbIBOAY HA ClEOYyIOLEN CTPOKe.
Takon cnocob BbIMMCNEHNS 3TOr0 agpeca CBA3AH C TEM, YTO SKPAHHAsS MamMsaTb COCTOUT U3 TPeEX
CErMeHTOB M HaAo0 MNONYyYMUTb MPaBUIbHLIA pe3ynbTar Npu Nepexoge OT OOHOro CerMeHTa K



apyromy. B Hawen kHure "OnemeHTapHas rpaduka” Mbl nogpobHO pasbupann BCe BOMPOCHI,
CBSI3aHHbIE C BbIBOOOM Ha 3kpaH. [NoaTtomy, ansa 6onee ACHOro NpencTaBieHns 0 TOM, Kak BCe 3TO

NPONCXOONT, 3aKa3blBaNTE N YATANTE HALLY KHUTY.

FESC
FESF

FE6O
FEG
FEG2
FE63
FEG4
FEG7
FEGS
FEGB
FEGD
FEGF
FE72
FE76
FE77

FE7A

FE/F
FE/F
FE8O
FES1
FES2
FE83
FE8O
FES7
FE8S
FESB
FE8C
FESD
FESE
FESF
FE9O
FE9T
FE94
FE9S
FE96
FE99
FE9C
FEOE
FEAO
FEA2
FEAS
FEA7
FEA9
FEAB
FEAD
FEBO
FEBT
FEB3
FEB3
FEBG6

FEB9
FEBB
FEBC
FEBD

E2B05C
E1

ES

F5

Ch

D5
3A815C
3C
32815C
FE16
2008
111C40
ED5313FF
AF
32815C

ED5B13FF

7C

1F

1F

1F

1F
CDBYFE
13

7C
CDBYFE
13

7D

1F

1F

1F

1F
CDBYFE
13

7D
CDBYFE
2A13FF
CB1C
CB1C
CB1C
012000
ED4A
CB14
CB14
CB14
2213FF
D1

C1

F1
2ABO5C
£33800

EGOF
87

ES
21D7FE

INT S/R

CONT

PRINT

LD
POP

PUSH
PUSH
PUSH
PUSH
LD
INC
LD
CP
JR
LD
LD
XOR
LD

LD
RRA
RRA
RRA
RRA
CALL
INC
LD
CALL
INC
LD
RRA
RRA
RRA
RRA
CALL
INC
LD
CALL
LD
RR
RR
RR
LD
ADC
RL
RL
RL
LD
POP
POP
POP
LD
JP

AND
ADD
PUSH
LD

(#5CB0), HL
HL

HL

AF

BC

DE

A, (#5C81)
A
(#5C81),A
#16

NZ, #FE7A
DE, #401C
(#FF13),DE
A
(#5C81),A

DE, (#FF13)

A H

#FEB9
DE
A H
#FEB9
DE
AL

#FEB9

DE

AL

#FEB9

HL, (#FF13)
H

H

H

BC, #0020
HL, BC

H

H

H
(#FF13),HL
DL

BC

AF

HL, (#5CBO0)
#0038

#OF
AA
ML
HL, #FED7

JInctuur 1

; CoxpaHermne HL.
;Monyyenne Tpebyemoro
;napameTpa B HL.

; BoccTaHoBneHne creka.
; CoxpaHeHune

; BHAYEHWI

; DErUCTPOB.

; lepexon Kk

; Cempyouen

; CTpOKe.

;[lpoBepka Ha O0CTUXEHWE
; KOHLA 3KpaHa.

; lepexon Ha

;Ha4ano aKpaHa.

; 06HyneHue

; CHeTYMKa CTPOK

; Texyumin appec

;B OMCNNEnHOM odanne.
: Bbloenexve

; CTapuwero
;nonybainTa.

;leyaTb cTapuwero
;nonybainTa.

(fleyaTb Mnagwero
;nonybainTa.

: Bbloenexve

; CTapuwero
;nonybainTa.

;MleyaTb cTapuwero
;nonybainTa.

;MleyaTb mMn. nonybaiTa.
; PacdeT

;aapeca

(B OUCNNENHOM

; banne

;C Yy4eToMm

; CerMeHTa

; 9KpaHa.

; OuHMWHBIE onepaunmn
;M0 BOCCTAHOBJIEHMIO
: 3HAYEHUN

; PETUCTPOB.

; Mepexon Ha RST #38

; [lpeobpasoBaHme
;KOfa B CUMBON
; COrnacHo
rTabnuue



FECO 0600 LD B, #00 ;C y4eToM

FEC2 4F LD C,A ;wecTHaguaTu-
FEC3 09 ADD HL, BC ; PUYHOTO

FEC4 46 LD B, (HL) ; IpencTaBneHus.
FECH 23 INC HL ;

FEC6 4E LD C, (HL) ;

FEC7 (5 PUSH BC

FEC8 E1 POP HL ;

FECO 0608 LD B, #08 ,

FECB 7E PRT LD A, (HL) ; BoiBOS,

FECC 12 LD (DE), A ; CUMBONA

FECD 23 INC HL ; Ha

FECE 14 INC D ; 9KpaH.

FECF 10FA DJNZ  #FECB ;

FED1 7A LD AD ;

FED2 D608 SUB #08

FED4 57 LD D,A

FED5 E1 POP HL ;

FEDS (9 RET ;

FED7 3D803D TABLE DEFB : Tabnuua

FEDA  883D90 DEFB ; ong

FEDD 3D983D DEFB ; npeobpasoBaHna
FEEO AQ3DAS DEFB ; KOopa

FEE3 3DBO3D DEFB ;B CUMBON

FEE6 B83DCO DEFB ;C y4eToM

FBEQ 3DC83E DEFB ;WwecTHaguaTwm-
FEEC 083E10 DEFB ; PUYHOTO

FEEF 3E183E DEFB ; 1peacTaBneHns .
FEF2 203E28 DEFB ;

FEF5 3E30 DEFB

FEF7  211C40 START LD HL, #401C ; MHrumanusupyowas
FEFA  2213FF LD (#FF13), HL ; npouenypa

FEFD 1802 JR #FFO1

FEFF 5CFE ADR DEFB ;Aopec nepexopa no IM2.
FFO1 AF PASS  XOR A ; [IpopomkeHme

FF02 32815C LD (#5C81), A ; UHULMANU3URYIoLE i
FFO5 3EFE LD A, #FE ; Ipoueaypbl.

FFO7 ED47 LD I,A

FFO9 ED5E IM 2 ;

FFOB (9 RET ;

FFOC ED56 STOP IM 1 ; BoccTanaBnuBanwas
FFOE 3E3F LD A, #3F ;npouenypa.

FF10 ED47 LD I,A

FF12 (9 RET ;

FF13 00 SCRP  NOP ; Texywee 3Ha4eHne agpeca
FF14 00 NOP ;B OucnnenHom danne.

lMocne BbIMNONAHEHNS NeYaTU MCKOMOW BENNYUHBI, MPOUCXOOAT GUHULLHBIE onepauun. JTO
BOCCTaHOBJIEHME CO CTeKa 3HAa4YeHUN pPerncTpoB npoueccopa. lNpu aTtom 3HavyeHne perncrtpa HL,
Kak Mbl MOMHUM, HaxoauTca B adyenke SCDOH, ottyma ero n cumtbiBaem. [Janee - nepexon Ha
appec 0038H, kak 1 B cnyyae npepbiBaHUA NEPBOro poaa.

HenocpencTBeHHO NevyaTb BbINOJIHAETCS Npv nomMoLlum nognporpamm nedvatn PRINT u PRT.
BHauane 3anynqiotca crapwme OanTtbl peructpa A (BbIMOMHAETCA MedaTtb TONbKO OAHOro
nonybanta). Ona Toro, 4ToObl 06ECNEYNTb NeyaTb B LIECTHAAUATEPUYHOM BUAOE, MCMNOJb3YETCS
nepeeod Koga B CUMBOA Npu nomowm Tabnuubl, pacnonioxeHHon ¢ agpeca FED7H. B
3aBMCMMOCTM OT 3HA4YeHUs KoAa NpouCxXoguT ycTaHoBKa B pernctpe HL agpeca B CMMBOJIbBHOM
Habope, C KOTOPOro HaxoauTCa n3obpaxeHue aToro cumeona. 3arem npouenypa PRT BeinonHsaeT



nepenmcbiBaHNe BOCbMU BaNT N3 CMMBOJILHOIO HAbopa B AMCNNENHbIN dain.

B pesynbrarte paboTbl NnporpaMmmbl-oTnagynka B NpaBon YyacTn akpaHa Bel Oynete BuaeTb
ctonbel, HeENPEPLIBHO MEHSIOLWNXCS uudp. OTO U eCcTb pesynbTaT paboTbl NPOrpamMmbl - YUCNA,
KOTOpPblE HaxOOATCH Ha BepliMHe cTeka B npouecce paboTbl nporpaMmmbl. OHUM MEHSATCA
[OCTaTOYHO ObICTPO, HO BEAb BCE NPOUCXOOUT B PEXMME peasnibHOro BpemeHun. [la n K Tomy Xe 310
NPOCTO AEMOHCTPALMOHHbLIN NPUMeEP, NOKa3blBAOLLMIA BO3MOXHOCTU NPOrpamMmbl.

Ha npaktuke, gns Toro, 4tobbl "BbliTaCkmBaTbh" M3 MCCNeAyeMON nporpamMmmbl Tpebyemble
napameTpol, Bam npupoetca HeCKONbKO BWAOM3MEHUTb HayasllbHYIO 4YacTb Npoueaypsl,
obcnyxmBalowen npepbiBaHNE. XOPOLLUEHLKO pPasobpaBlIMCb C MPUHUMNIOM AOENCTBUS 3TOMN
nporpamMmel, Bbl CMOXeTe /Ierko NPMMEHATb ee 4J151 CBOUX BMOJSIHE KOHKPETHBIX Lenen.

Ona Toro, 4toObl OTKIOYUTL OTAAAYMK, HAOO0 BbINOJHUTL  OCTaHaB/IMBAIOLLYIO
noanporpamMmmy, pacnonoxeHHyio ¢ agpeca FFOCH (RANDOMIZE USR 65292). lMpun sTtom
NPONCXOANT NEPEKIIIOYEHNE HA PEXUM NpepbIBaHUi 1 poaa - BOCCTaHOBEHNE OObIYHOIO pexmnma
paboTbl "Cnektpyma”.

N B 3aknioyeHnn o6 0gHOM OrpaHumy4eHum Ha paboTy oTnag4ymka. BeiBoa Ha akpaH Oyper
BO3MOXEH TOJIbKO B TOM CJlyyae, ecnu npepbiBaHnsa paspeweHsl (El). Ecnn B nccnepnyemon
nporpamMmme OHW 3anpeLjaiTcsa KomaHaon DI, To npepbiBaHUn He OyaeT 1, CnegoBaTeNibHO, He
OyaeT BbiIBOOA HA SKPaH.



MAJIEHbKUE XUTPOCTHU

MPOrPAMMA "TEHEBOW KOHTYP"

Ha ctpanuuax "ZX-PEBIO" yxe He pa3 npnBOAWINCb MPUMEPbI TOrO, Kak MOXHO BHECTU
HEKOTOPbIE YCOBEPLLUEHCTBOBAHMS B NpOrpamMmbl Ha bencuke, npuMmeHsas gns aTtoro gparmMeHTbl B
MalUVHHbIX Kogax. CerogHs, B NPOAO/IKEHME 3TOMN TEMbI, Mbl NPUBOAMM ONOK KOAOB, KOTOPbIN
NO3BOJINT BHOCUTb ONpPEAENIEHHbIE M3MEHEHUS B U300paxXeHue, VMEIOLLEECH Ha 9KpaHe.
MocmoTpuTe Ha pucyHok. M3obpaxeHue, kotopoe Bbl Buante, kak 6bl 06bemHo. Co3pgaetcsa
Bre4YaT/ieHne, 4To OHO MNPUMNOLHATO Hag, MNJIOCKOCTbIO 3KpaHa. Bam, HaBepHoe, npuxogmnocb
BUAETb TAKOM NpMeM B nporpammax. Mel npegnaraem Bawemy BHUMaHUIO OPUrMHabHbIA COCO0
noJsly4eHnst aToro apodekxra.

Cytb mMeToma 3akioyaeTcss B TOM, 4YTO TEHEBOE OKOHTYPMBAHWE BbINOJIHAETCA
aBTOMaTUYEeCKN MPorpamMmon B MallMHHbIX kogax. CHavana "nnockoe” n3obpaxeHne BbIBOOUTCSH
Ha 3KpaH 0B6bI4YHBIMM CNOCOO0OM, 6yab TO Bencuk nnu npoueaypbl B MalLMHHbIX KOAAX.

MOXHO fgaxe 3aroToBUTb "MAOCKYI" KAPTUHKY Mpu nomMoLwy rpaduyeckoro pepgakropa. B
obuwiem, npencrtaBuM, 4YTO MMeEETCs u3obpaxeHume, nonydeHHoe bbiMm cnocobom. 3atem,
Bbl3blBasi MPUBEOEHHYIO HMXE MPOorpamMmMy B KOAAX, BbINOSHAETCA TEHEBOE OKOHTYPMBAHME 3TOrO
N300paxeHuns, NPUYEM BECb 3KPaH MOXET OblTb 0OpaboTaH 3a 0OAMH NPUEM, @ MOXHO BbI3blBaTb
KOLO0BYIO NPOrpamMmmy HECKOJIbKO Pas, BbIMOJIHSAS OKOHTYpMBaHME B HECKOJIbKO NPUEMOB.

Kputepuem, onpegensiiowimmMm TO, YTO HaOO OKOHTypuBaTb, a 4YTO HE HaOo, SBASETCS
nosblweHHasa apkocTb (BRIGHT 1). Bce, 4TO Ha 3KpaHe HapuCOBaHO C MOBbLILLIEHHOW SPKOCTbIO,
OyOeT OKOHTYPEHO Mpu BbI30BE 0fi0ka B MALUMHHbLIX kogax. Kak 310 addekTMBHEE BCEro
ncnonb3oBaTb B nporpaMmmax npuaymamte camu. eno 3a Bawen daHTasmen. Mol Xxe
npegnaraeM nporpaMMy B MalUMHHbLIX KOAax Mof, HassaHuem "TeHesol koHTyp". Ee BEMCUK-
3arpysuumk npmeeaeH B JINCTuHre 1, a MalnHHbLIN KOA, C KOMMEHTapuaMu - B JInctuHre_2.

nerorpPAMHMA
AEMOHCTPH-
PYOLLAA

"TEHEEOH
KOHTYPR

Jinctmnr_1

10 FOR 1 =1 T0 211

20 READ a

30 POKE 63999+i, a

40 NEXT 1

50 DATA 243, 253, 229, 253, 33

60 DATA 255, 90, 6, 24, 197

70 DATA 6, 32, 197, 253, 126

80 DATA 0, 254, 64, 56, 15

90 DATA 253, 126, 1 254, 64

100 DATA 220, 82, 250, 2563, 126
110 DATA 32, 254, 64, 56, 93
120 DATA 253, 43, 193, 16, 228
130 DATA 193, 16, 222, 253

140 DATA 225, 251, 201, 122, 230
150 DATA 3, 7, 7, 7, 246
160 DATA 64, 103, 107, 201, 36
170 DATA 124, 230, 7, 192, 124



180 DATA 214, 8,

190 DATA 32, 111,
200 DATA 8, 103,
210 DATA 38, 0,

220 DATA 32, 200,
230 DATA 19, 205,
240 DATA 33, 191,
250 DATA 62, 64,
260 DATA 56, 9,

270 DATA 190, 32,
280 DATA 12, 221,
290 DATA 119, 221,
300 DATA 250, 16,
310 DATA 241, 245,
320 DATA 210, 35,
330 DATA 209, 235,
340 DATA 9, 235,
350 DATA 33, 203,
360 DATA 250, 6,

370 DATA O, 182,
380 DATA 205, 58,
390 DATA 253, 126,
400 DATA 210, 35,
410 DATA 254, 32,
420 DATA 19, 13,
430 DATA 35, 250
500 DATA O, 0,

510 DATA 80, 160,
520 DATA 160, 80

600 DATA 42, 21,
610 DATA 64, 160,

Ona nemoHcTpaumn genctemnsa 61oka MallnHHbIX KOOOB Haao HabpaTb bencuk-nporpammy,
npuBeaeHHylo Huxke. lNMporpamMmma mMMeeT aBTOCTAPT CO CTPOKW 2, rae NpoucxoauT 3arpyska
Heobxoammblx kogoB. Cam 650K "TeHeBOM KOHTYpP" Hago odopmMmuTb B Buae danna "ten” CODE
64000,211. Kpome TOro, nporpamMmma pycmduumpoBaHa no Metoguke, npusegeHHom B ZX-PEBIO-
92 N1,2. ctp.31. Pyccko-naTuHCKUIN CUMBOJIbHBIN HAbop 3arpyxaeTtca B Buae darina "chr' CODE

64600,768.

JICTUHF 2

FAOO F3
FAO1 FDES
FAO3  FD21FF5

FAO7 0616

FAO9 C5 LOOP
FAOA (€620
FAOC C5
FAOD FD7EOQO
FA10  FE40
FA12  380F

LOOP_1

FA14  FD7EOT
FA17  FE40
FA19 DC52FA

FA1C FD7EZ20
FATF  FE40
FA21 385D

FA23 FDZB PASS

103,
208,
238,
201,
253,
47,
250,
253,
6,
48,
126,
35,
244,
229,
250,
1,
14,
250,
4,
19,
250,
33,
250,
210,
32,

128,
80,

10,
80

125,
124,
88,
120,
229,
250,
6,
190,
10,
2,
0,
205,
201,
254,
253,
32,
2,
205,
221,
221,
16,
254,
241,
35,
220,

64,
160,

5 ’

DI
PUSH
LD

LD
PUSH
LD
PUSH
LD
CP
JR

LD
CP
CALL

LD
CP
JR

DEC

198
198
192
254
209
221

33
253

182
58
225
24
229

221
47
126
35
244
64
245
250
195

160
80

128

Iy
LY, #5AFF

B, #16

BC

B, #20

BC

A, (IY+0)
#40

C, #FA23

A, (IY+1)
#40
C, #FA52

A, (IY+32)
#40
C, #FA80

Iy

‘MocnenHun HanT
;dalina aTpnubyTOB.

; Opranvnsaumnsa umkna
;INA 22 CTPOK.

; Opranvnsaumnsa umkna
:0n9 32 KONOHOK.
:Hannyme BRIGHT 1

;B TEKYIEM 3HAKOMECTE.
;ECcnm HeT, TO nepexop

:Ha PASS.

; KpaliHee nu 370 3HAKO-

:MecTo ¢ BRIGHT 1.

;ECnm pa, TO BHMNOMHEHWE

, BEPTNKaNbHOTIO

; OKOHTYypuBaHuga - VERT.
;Ecnv nopn TekywmMm 3Hako-
:mecTom He BRIGHT 1, 1o

; BHIMONHEHWE TOPU30OHTaNb-
;HOrO OKOHTYpMBaHua HORIZ
; OuHMWHas npouenypa, ecnu



FA25
FA26
FA28
FA29
FA2B
FA2D
FA2E

FA2F
FA30
FA32
FA33
FA34
FA35
FA37
FA38
FA39

FASA
FA3B
FA3C
FASE
FASF
FA40
FA42
FA43
FA44
FA46
FA47
FA48
FA49
FA4B
FA4C
FA4E
FA4F
FA51

FAS2
FA53
FAS5
FA56
FA58
FAS9
FASA
FASD

FAGT
FAG3
FAGS
FAG8
FAGA
FAGC
FAGF
FA71
FA73
FA76
FA7T7
FA78
FATA
FA7D
FATF

FA80
FABT

C1
10E4
C1
10DE
FDE1
FB
C9

TA ADRES
E603

07

07

07

F640

67

68

C9

24 OVER
7C
E607
co
7C
D608
67
7D
€620
6F
DO
7C
0606
67
EE58
co
2600
C9

78 VERT
FE20

C8

FBES

D1

13

CD2FFA

DD21BFFA

0608
3E40
FDBE21
3809
060A
FDBE20
3002
060C
DD7EQO LOOP_2
B6

77
DD23
CD3AFA
10F4
C9

E1 HORIZ
F1

POP
DJNZ
POP
DJNZ
POP
EI
RET

LD
AND
RLCA
RLCA
RLCA
OR
LD
LD
RET

INC
LD
AND
RET
LD
SUB
LD
LD
ADD
LD
RET
LD
ADD
LD
XOR
RET
LD
RET

LD
CP
RET
PUSH
POP
INC
CALL
LD

LD
LD
CP
JR
LD
CP
JR
LD
LD
OR
LD
INC
CALL
DJNZ
RET

POP
POP

BC
#FAOC
BC
#FAO9
Iy

A H
#07
NZ

A H
#08
H, A
AL
A, #20
L, A
NC

A H
A, #08
H, A
#58
NZ

H, #00

A,B

#20

Z

Iy

DE

DE

#FA2F
IX, #FABF

B, #08

A, #40
(IY+33)
C, #FA73
A, #0A
(IY+32)
NC, #FA73
B, #0C

A, (IX+0)
(HL)
(HL), A
IX
#FASA
#FAT3

HL
AF

1 3HAKOMecTo He ¢ BRIGHT 1

;9Ta noanporpamMa BhINOMHSA-
;eT pacyeT ajpeca B Aucn-
; NeHOM ¢anne no U3BECTHO-
'My apgpecy B ¢daine aTpuby-
; TOB.

’
’
’
’

;3Ta nognporpaMma BhHINOAHA-
;8T onepauuun, CBA3aHHbE C
; HANOXEHWEM OKOHTYpUBaue-
; TO M300paxeHus Ha TOT pu-
; CYHOK, KOTOPHIA MMEeeTcs Ha
; 9KpaHe.

’
’
’
’
’
’
’
’
’
’
’
’

:He nocnegHaa nu 3TO KOMO-
;HKa, ecnu ga, TO BO3BpaT,
;T.K. HErge OKOHTypMBaTh.

’
’
’
’

:basoBhin agpec TabnuLbl
;N9 NOCTPOEHUS OKOHTYpU-
; BaWero pucyHka.

’

; ECnm 3HAKOMECTOo He yrno-
;BOE, TO nepexop Ha LOOP_2
; €CNY YIrNoBOE, TO OKOHTY-
; PUBAHME CHUBY.

’

; llpoBepka HEobXxoanMoCTH
; BINMOSHEHUS HANOXEHNS
;Ha uMMepleecs Ha akpaHe
n3o00paxeHue.

; BbinonHeHe HanoxeHns.

’

’



FA82
FA83
FA84
FA86

FA89
FA8B
FA8C
FASD
FA90
FA91
FA92
FA94

FA98
FA9B
FA9D
FAAQ
FAAT
FAA2
FAA4
FAA7
FAA9
FAAC
FAAE
FAB1
FAB2
FAB3
FABS
FAB8
FAB9
FABA
FABC
FABF
FAC2
FACS
FAC8
FACB
FACE
FAD1

1 GO

2 CLEAR 63999:

100 BORDER 1: PAPER 1:

200 BRIGHT 1

300 LET A$="B"

1000 FOR Y=8 TO 12: FOR N=0 TO 15: PRINT AT Y,
1010

1020 FOR Y=5 TO 15: PRINT BRIGHT O;AT Y,7;"
1030 PRINT BRIGHT 0;AT 10,3;" )
2000 FOR N=5 TO 15: PRINT AT N,

2010 PRINT AT 8, 20; "MPOIPAMMA™

2020 PRINT AT 9, 20; "[LEMOHCTPW-"

2030 PRINT AT 10, 22; "PYIOWAA"

2040 PRINT AT 12, 20; """TEHEBOW"

2050 PRINT AT 13, 23; "KOHTYP"""

2100 PAUSE 50:

3000 PAUSE 50: RANDOMIZE USR 64000

4000

F5

E5
FE18
D223FA

FDES

D1

EB
012000
09

EB

OEQ2
DD21CBFA

CD2FFA
0604
DD7EQ0
B6

77
DD23
CD3AFA
10F4
FD7E21
FE40
D223FA
F

F5
FE20
D223FA
13

0D
20DC
C323FA
000080
40A050
AO50AQ
50A050
2AT50A
058040
A050

TO 100

PUSH
PUSH
CP
JP

PUSH
POP
EX
LD
ADD
EX
LD
LD

CALL
LD
LD
OR
LD
INC
CALL
DJNZ
LD
CP
JP
POP
PUSH
CP
JP
INC
DEC
JR
JP
PICTURE DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

AF
HL
#18
NC, #FA23

Iy

DE

DE, HL
BC, #0020
HL, BC
DE, HL

C, #02
IX, #FACB

#FA2F

B, #04

A, (IX+0)
(HL)
(HL), A
IX

#FASA
#FA9D

A, (IY+33)
#40

NC, #FA23
AF

AF

#20

NC, #FA23
DE

C

NZ, #FA98
#FA23

#00, #00, #80
#40, #AO, #50
#AO, #50, #AO
#50, #AO, #50
#2A, #15, #0A
#05, #80, #40

#AO, #50

LOAD "ten” CODE 64000
3 LOAD "chr™ CODE 64600
4 POKE 23606, 88: POKE 23607,251: REM RUS

INK 7: BRIGHT 0: CLS

’

;He nocnepgHaa nu cTpoka.
;Ecnm pa, TO Herpge OKOH-
; TYPVMBaTb W NEepexon Ha

: PASS.

’
’
’
’
’
’
’

;basoBuit agpec B Tabnuue,
;onpegensauouen 0KOHTypuBa-
;OWWA PUCYHOK.

’

; llpoBepka HEobXoanMMoCTH
; BbINMOSIHEHUS HANOXEHNS
;Ha uMMeplWeecs Ha akpaHe
:W300paxeHne.

; BbinonHeHe HanoxeHns.

’
’
’
’
’
’
’
’
’
’
’
’

:basoBas Tabnuua, no Ko-
; TOPO CTPOUTCHA OKOHTYpPW-
; BAOWWIA PUCYHOK.

’

’
’
’

1+N; A$; @ NEXT N: NEXT Y

FOR Y=3 TO 17: FOR N=0 TO 9: PRINT AT Y, 4+N;A$: NEXT N: NEXT Y

BRIGHT 0O

PLOT 145,48: DRAW 0,86: DRAW 102,0

18; "

"INEXT Y

"o NEXT N



lMocne cTtapTa NnporpaMmmbl CO CTPOKU 2, 3arpy3ku KOO0BbIX O/IOKOB 1 BKJIIOYEHUS PYCCKOrO
CMMBOJIBHOro Habopa, npoucxoantT GOpMMpPOBaAHNE M300pPaXeEHUa Ha 9KkpaHe, KOTOpoe B
nanbHenwem OyneT OKOHTypeHo. Onsa 3toro nepen nopaden komada PRINT npoucxogut
BKJIIOYEHMEe pexumma nosbiieHHon apkoctn BRIGHT 1 (ctpoka 200). Obpatute B3uMaHue, 4TO
OTBEPCTME B NEBON Ppurype, cocrtosawien na dyks "B"”, npopucosbiBaetca B pexume BRIGHT 0. B
NpPaBoOM 4acTu 3KPaHa NOJly4eH NPSMOYrOIbHUK, NOA/1EXALLUUA OKOHTYPMBAHMIO. OTO BbINOJIHAETCSA
nevyaTblo HECKOJbKNX CTPOK Npobenos B pexume BRIGHT 1 (ctpoka 2000), a TekCT BrnevaTbiBaeTcs
yXe noTtomM. [1ns 3aBepLUEHHOCTM GUrypbl 9TOT MPSAMOYrOfIbHUK ClieBa W CBEPXY 3aMKHYT
NPOPUCOBKON NpsMbIX NuHUIA (cTpoka 2100), Tak Kak OKOHTypuBaHME NPOWU3BOAUTCS TOJIbKO
cnpasa u CHU3Y.

Ecnn okoHTypmBaHMe [O0/MKHO ObiTb BbIMOJIHEHO MOBEPX CMMBOJIOB, HarneyaTaHHbIX Ha
akpaHe n wumewowmx BRIGHT 0, TO npoucxoguT HaNOXEHMEe OKOHTypuBalwWeEro ¢oHa Ha
nmetoueeca n3obpaxeHne, 3To MOXHO HabnaaTb, ecnn 4O06aBUTL B NPOrpaMmmMy CTPOKY:

150 FOR N=1 TO 32%22: PRINT "+"; : NEXT N

WNtak, neno 3a Bawen ¢paHTazmnen, ypaxxaemole yntarenu!



KomMmnbloTepHas HoBenna

Jdoporve yntatenu!

C oT10ro HomMmepa Mbl Ha4YMHAEM HOBYIO MOCTOSAAHHYIO pyopuky B "ZX-PEBIO" onga tex, Kto
NOOUT N UEHNT UTPOBbIE NPOrpamMmbl. ATy pyopurky Mbl Ha3oBeM "KomMnbioTepHas HoBenna'.

N3o0peTatenb 9TOWM pPyoOpuKM, OH Xe ee TrNaBHbll pPenakTop - Hawl MNOCTOSAHHbIV
koppecnoHaeHT n3 Mockebl MatBeeB Opuin AnekcaHgopoBuy. OH SKCMEPMMEHTUPYET B 9TOM
XXaHpe yXe He MepBbi rog 1 cerogHa Ha Baw cyn npegnaraetcsa nepsas padota. B 6amxanwmx
BbiNyCkax Bac oXxunpalT HOBblE YBEKATENbHbIE MNPUKIIIOYEHUS [EPOEB LUMPOKOU3BECTHbIX
KOMMbIOTEPHbIX UMP.

LOonKHbI cKkasaTb, Y4TO 3a NpoLleaLlmne rogbl Mbl HE pa3 NpoboBam 3KCNEPUMEHTMPOBATDL C
npeacTaB/iEHMEM UFPOBbIX Nporpamm. Knoyeson npobnemon 3aechb 9BNSETCs, Ha Hall B3ras4 TO,
4yTO NMoapobHas "packpyTka” Urpbl U AOBEAEHME ee 00 YPOBHSA npoctenwmnx nogckasok (hints) He
TONIbKO HE CNOCOOCTBYET €€ Nonynspusaunm, Ho 1 HA0OOPOT, HABCErAa MOXET OTTOJIKHYTb OT Hee
BO3MOXHOro nosnb3oBartens. Kak Bbl gymaeTte, 4YTO CKaxyT ajbNUHUCTbI, €CAv noaxonbl K
OCHOBHbIM BEpLUVHAM MUpa KTO-TO YCAYX/IMBO 3a0ETOHUPYET CTyneHbKammn?

MTak, OCHOBHasl LENlb XOPOLIO COCTaBJIEHHOrO OMUCaHUSA KOMMbIOTEPHOM Urpbl OOJSKHA
ObITb, HA HawW B3rns4, B TOM, 4TOObl C OAHOMN CTOPOHbI AaTb 3aMHTEPECOBAHHOMY MNOJIb30BATESIO
HeoOxoAnMbIe "XUHTBI" A9 NPOXOXAEHUS Urpbl, HO, C APYro CTOPOHbI, CAENATb 3TO HACTOJIbKO
MSArKO, 4TOObl OHM HEe BpocanucChb B rnasa npu NEPBOM MPOYTEHMN U HE NOPTUAN Obl ByOYLLYIO UTPY.

Tak poannacb naes KOMMNbOTEPHOM HOBEbI. Miaes NnoHpaBunacb HaM eLle U NOTOMy, 4YTO
Takylo HOBEJITY MOTYT YMTaTb OTHIOAb HE TOJIbKO T€, KTO MMEIOT JaHHYI0 NpOorpamMMy 1 XenatwoT ee
nponTtn. B npuHumne, oHa genaetcs Kak He3aBMCUMOE XyL0XECTBEHHOE NPOM3BELEHNE N MOXET
YMTaTbCH OaXe TEMMU, Y KOrO HET 1 He ObINIo NoA, PyKOW NepCcoHanbHOro komMmnbioTepa. M ecnn y HUx
NOSIBUTCA NOCJIE 3TOr0 XenaHme npuobpecTr KOMMbIOTEP, HAWTN 1 3aNyCTUTb 3Ty Urpy, BOT Toraa
Mbl 1 OyAEM CUYMTaTb, YTO HaLlA rNaBHasa Lenb - OCTUTHYTA.

Y Bac Ha rnasax poxpgaeTtcd HOBbIA XaHp. Mbl BHMMaATENbHO cnegmm 3a HOBUHKaMu B
3apyOexHbIX KOMMbIOTEPHbIX XXypHanax, HO CUCTEMATUYECKOro WUCCNeaoBaHUa Takoro
HanpaeJ/IEHNS NOKa He BCTpevanu, T.e. Aesi0 3TO COBEPLIEHHO HenccnegoBaHHoe. Bbl MoxeTe un
CaMM NPUHATb NOCUIIBHOE y4aCTMe B CTAHOBJNIEHUMM KU OOKaTke 3TOro HanpasfneHusa. Mbl 6yaem
NPU3HaTEesbHbI 32 KPUTUYECKNE OT3bIBbl, COBETHI, pekoMeHaauum. MoxeT 6biTb y Bac ecTb kakue-
TO WHbIE OPUrMHANbHblE MOEW Pa3BUTUSA Takoro XaHpa. Mbl C pagocTbild npumem Bawwm
noxenaHusi, a Hanmbonee MHTEPECHbIE U AUCKYCCUOHHble Oobcyamm Ha cTpaHuuax "ZX-PEBIO".
Mncbema moxeTe HanpasnsaTb NO HaweMy agpecy Ha umsa pepgakrtopa pasgena "K.H." - Mateeesa
I0.A.



MatBees 1O. A.

KOH®EPEHUNA

(no urpe KonuHa CenHbypHa "xo bnang™).

>xo bnang, ynobHO yCTPOMBLLUNCL HA 3a0HEM CUAEHUM aBTOMOOUAA, NPUKYPUI CUrapeTy 1
BOMPOCUTESIbHO NOCMOTPES Ha M3pa ropoaa.

- Epem, - ckasan TOT wodepy 1, Korga OHM BblEXasn Ha LWOCCe, Beayliee K ropoackomn
TIOPbME, HAaKOHeL, NOBEPHYCA K [1KO:

- Tbl CMenbin NapeHb M MHE OCTaeTCs HafesaATbCsa TONbKO Ha Tebsa. - OH coenan
MHOIO3HA4YUTENbHYIO Nay3y. - Thbl, KOHEYHO, 3HAELWb, KTO Takon Kpakc BnaaduHrep: BnmaTenbHoe
AMyo B ropoae, nNpe3ngeHT MOLLHOWM BOEHHO-MPOMbILLIEHHOM KOMMAHUU, TMOYETHbIA 4YfeH
ropoackoro marmcrpara.

I>xo ycmexHyncs. OH HMKOrga He npu3HaBan aBTOPUTETOB, TEM Oonee Tex, KTO CToan y
Bnactun. Bnactb, no MHeHuto [xo bnanga, Bceraa orpaHmymBana ero ceodbony, mellana CrnokomHo
XWNTb, @ CBOOOAY OH Ntobun 6onbLLe BCErO.

M3ap pacueHnn ycMmelluky cobecegHmka Kak MPOHUIO 1 MOCMELLNST COrNacuTbes.

- Oa, Tbl NpaB. ATOT 4ENOBEK - 0OOPOTEHL, N HE TOT, 3a KOro ceds BbigaeT. B nonnummn yxe
JaBHO Mo, Hero konawT, Ho... Ero opraHmdaumsa CNOBHO CNPYT OXBaTwuiia BaXXHENLIUE TOYKU
ropoaa. Besge ectb ero nogun. Mo cytn, Map ropoga - 310 OH. A - NULWb NPUKPLITUE N HUYETO HE
Mory caenatb. Bce nget Ttak, kak xo4eT oH. O yemM roBopuTb, ECNN Aaxe ropoackas TiopbmMa B ero
nog4ynHeHnn. Ectb cBenenuns, 4To Kpakc npeBpaTtun ee B cknag 6oenpunacos. Takke M3BECTHO,
yto Kpakc bnaaduHrep HenerasbHO TOPryeT He TOJIbKO OPYXMEM, HO U HapkoTukamu. Y Hero
4YeTKO OT/NIaXXeHHas ceTb CObITa M BEpHaAsa areHTypa.

Moka Map pacckasbiBan 0 Kpakce, xo bnang, NpuUOTKPbIB OKHO, WENKHYN B TyMaH
OKypkOM. Map He oTKpbI1 AMEPUKIN, B HAPOAE YyXe OaBHO XOOaunu ciyxu o madpum Kpakca, ogHaKko
Ha opuLUMaNbHOM YPOBHE 3TO HUKOr4A He 0OCYXOanoch.

- 9 Tak NOHMMalo, - 3aayM4MBO OoTo3Basncs X0, - YTO HA CEroaHsLWHNI AeHb BONPOC BCTa
pebpom: nnu Bbl, nn Kpakc?

- He coscem, - otBetun Map. - Bce peno B TOM, 4YTO 3aBTpa 34ECb HavynmHaeTcs
MexayHapoaHasa KOHGepeHUMsa No NpaBam YenoBeka. 3TO, MOXHO Cka3aTb, KpynHenwee cobbitne
B UCTOpUM Hawero ropoga. Cpegy Npodmx K HaMm BYepa npuexann WecTb NMaepoB MUPOBOro
paHra. B kakon-To CTeNeHn OHM MOTYT U3MEHUTb NonoXxeHne. VIx BnnsHne B Mmpe, nx cBA3m Obinu
Obl CNOCOOHbBI OYMCTUTbL HaLL rOPoA, OT 3TOro nayka Kpakca n ero Heunctu. OgHako...

- OpgHako..? - nosTopwun Ixo bnang.

Buepa HOoYbIO KpakC NOXnTmn nx n Tenepb LWAHTAXNPYET MEHS.

- Y107 Beex wecTtepbix?

- Ja. Brnpo4yem 310, HaBepHOEe, OT XaAHOCTN Unu OT HarnocTtu. na ckaHpgana goctaTtovyHO



ObIno Obl M OQHOrO.

- Tak 4ero >xe OH xo4eT?

- 3aBTpa Ha KoHdepeHuMn 4, Kak M3p ropoga, genaw goknag. {d cobupancd, korga
rOTOBUN peyb, AaTb MOHATb O MOLLUHON MadUO3HOW CTPYKTYPE, BbIPOCLUEN B HALLEM ropoade 3a
nocrnenHee BpemMd. 9 xoTen KOCBEHHO ykadaTb Ha Kpakca, kak Ha rnaBapsi 3TOM CTPyKTypbl. U
NOTOM...

- Mutepnon..? - 3acmesnca xo bnana.

- BoT nmeHHO. Ho pykonucb MOen pedn kakmm-to obpa3om okasanacb y Kpakca. M oH
cpearnposan 6bICTPO. BO3MOXHO, eMy Obinio Obl NPOLLE YCTPOUTb MHE aBTOMOOUSIBHYIO aBapuio,
HO §1 NPEAYCMOTPUTESNIbBHO YCUNW OXPaHy U CTan AN Hero HegoCTyrneH. A gaxe nogymaTtb HE MOr,
YTO OH PELUUNTCH Ha 3axBaT 3aN0XHMKOB. CeroagHsa Kpakc 3BOHMT MHE 1 HAMEKOM Oas NMOHNATb, YTO
€Ccnu a1 genato goknag B ero nosbay...

- To ecTb? - nepecnpocun xo.

- ...Kpakc bBnagovHrep nepsoe nuUO B ropoge, OTCTamMBaloulee rMnpaBa 4esioBeka,
dopioweecd ¢ NPecTyrnHOCTblo, 6e3rpaHn4yHo BepHoe [pe3naeHTy n cTpaHe, reHuin, Hy U Tak
pnanee. OH xo4eT [oOUTbCA ONAroCckKJIOHHOCTUM BCEX MUPOBLIX NUOEPOB, KOTopble OyayT
NPUCYTCTBOBaTb HAa KOHdepeHunn. OH XOeT anoANCMEHTOB, HO OH UX He nonyyuTt! - Map cxan
Kynaku.

- KoHeuvHo, OH Xe nokasan Tenepb BCEM CBOE UCTUHHOE NNLO, - YNblOHyNca ko bnang.

- Het. MNpocTo BYepa, 6mxe K HoYKW, cpasy nocne npuesaa aeneratoB, OH NPeaoXna UM B
pamKkax O3HakoMNeHMss nobbiBaTb B TOPOACKOM TIOPbME, TMOCMOTPETb YCNOBUS  XUSHMU
3aKJIl0YEHHbIX, YPOBEHb OXpaHbl... [JO CMX NOp OHM He BepHynmucb. Kpakc npuayman npegior,
yTOObI 3a4epXaTb X TaM A0 Havana KOHGepeHUMn U TOIbKO NOCNe MOEro Aoknaga B ero rnojb3y
OHK ByayT OOCTaBIEHbI HA MECTO. HNUKTO gaxe He 3aMeTUT HMYEro nNoao3puUTeNbHOro. MNaTtHaauaTb
MWHYT PONU HE UrpatoT. A B NPOTUBHOM CJlydae OHM BOOOLLE He MOSABATCS B 3a5e U KOHdepeHuus
Oyaet copBaHa. OBBMHAT NOTOM, KOHEYHO, HE ero, a MeHs. 9 obecneyrBalo TPAHCNOPT, NUTaHNE,
opraHmsaumio, 6e3onacHocTb. Kpakc BbIXOAUT CyxXuM M3 BOAbl, S Xe€ - Tepsw MOCT M3pa,
00OLECTBEHHOCTb OTBEPHETCS OT MEHS, a YK MOTOM B A0y He ocTaHeTcs U Kpakc. NMNoHnmaewb? -
Map nocmoTpen B rnasa )xo bnanaa, nuia co4yBCTBUS.

I>xo monyan.

- 9 nocnan natb nydwmx areHtoB: [Ixabby, CumoHa, Kpuca, KeBnHa mn KonuHa gns
0CBOOOXAEHUS 3a5TOXXHUKOB, HO OHU BEPHYJIUCb HU C 4eM. Kpakc ycunun oxpany, u tebe, napeHsb,
OyneT Henerko. Tenepb Tbl 3Haewb Bce. 9 Bepilo, Tbl MOMOXELWb HaM, TeM 6ofee, 4TO TBOMU
Kpenkme Kynakm v METKUW rna3 Tenepb HamayT Hactoswylo paboTty. - Map noxnonan X0 no
nneyvy. - Kakoe y Teba opyxne?

>0, He rOBOPS HM CNOBA, BbITALLWI U3-3a Na3yxmn 6NecTsLee KOPOTKOCTBOJIbHOE PYXbe.

- 4 Buoen aTy WITYKOBMHY Yy Kpakca Ha 3aBoAe, - cka3as Map.

- Oa, - noatBepaun X0, - 9TO nx nocnegHsasa paspaboTka - SNEeKTPOHHbIN PacnbUIUTEND.
OcTtaBnsgeT oT YenoBeka nerkoe 06,1a4ko gbiMa.

- Mpunyem, onacHoe, - 0odaBua Map.

- [loka He pacceeTtcd, - KMBHYN xXxo0.

- OTKypa ato y 1eba?

I>xo noBepTen pyXxbe B pykax 1 cnpsitan obpartHo.

- Kynunn no cnyyato B 0gHON naBke.

- [Nonb3yewbcs ycnyramm Kpakca, - B34O0XHYN M3p.

- ACKNoUYnMTENBHO NPOTUB Er0 CUCTEMBI, - OTBETWUN [>KO Bnana n nocMoTpen B OKHO.

YTpeHHUn TyMaH eule He pacTtasi, ga v aeHb obewan ObiTb CEPbIM M CKYYHbIM. HO TONbKO
He onga Hero. OauH, NPOTUB LEeNo 6aHabl rONOBOPE30B, OOYYEHHbIX M XOPOLUO BOOPYXXEHHbIX.
CxBaTtka He Ha XWn3Hb, a Ha cMepTb. N 3To ero yctpamsasno. OH cymTan BO3MOXHbLIM MOMOYb M3pY,
0a n BcemMy ropoay, n3baBmntbCa OT XMTporo n ctpawHoro Kpakca bnagdwHrepa.

- Camoe rnaBHOe 3TO 3a50XHUKK, - cka3dan map. - C Kpakcom mMbl ycneem pasobparbcs.
nsa 3an0XHUKOB Tbl - COTPYAHUK ©6e30nacHOCTU. YTOObI CHATbL X MNOAO3PEHUS O Kalle, KoTopas
30€eCb 3aBapuiach, CKaxellb MM 4TO HMOyAb O B3pbiBE HOENPMNACOB, KOTOPbIA BOT-BOT AOJIKEH
nponsonTtu. Hawmn mawmnHel 6yayT XaaTtb HeQaNeko ot Bxoga. NoMHM, YTO 3aN0XKHUKN HUYETrO He



3HaIOT M YyBCTBYIOT CeOs1 4OCTAaTOYHO cnokorHo. Korga Bce wectepo 6yayTt 3a npegenamu 6assbl,
Hanmam cnocob B3opBaTth 3Ty "O0ragenbHi”, Hy a caMm cMaTtbiBam yaouku. Y Tebs 6yaet HECKObKO
MWHYT, 4TOObI YHECTU HOIN.

- PoBHO gBaguaTtb MUHYT, - ckasan I>xo Bnang n nosacHun: - 6ombbl Kpakca nocnegHewn
pa3paboTku cpabaTbiBaOT YEpPE3 ABaALATb MUHYT MNOCE 3anycka 4acoBOro MexaHnu3ma.

- Cymeelb pazobpatbecs B Koge?

L>X0 KnBHyn.

- Y MeHs OyaoeT TpuauaTb CeKyHA OO0 TOro, Kak CUCTEMa CaMOYHUYTOXEHUSa cpaboTaer.
OTOro BNOMIHE AOCTATOYHO, YTOObI BICTABUTb HYXXHYIO KOMOUHAUMIO.

Map ¢ BoCxuLLgHMEM NocMoTpen Ha cobeceaHuka. OH MOHSAM, YTO STOT NapPeHb 3HAET TOJK
B OPYXUN.

- 3anacHble NaTPOHbI ECTb? - HA BCAKMI Clly4ar NOMHTEPECOBAJICS OH.

>xo bnang otpuuaTtenbHO nokadvan rosioBow.

- 9TO TONbKO canoxHuk 6e3 canor, a y Kpakca Bcerga MOXHO HanTn Heobxoammoe. 9
HaOEelCb, YTO MHE XBaTUT ABaauaTy NaTpoOHOB HA NEPBOE BPEMS.

- Hy, cMOTpun cam, - HaxMypunca mMap 1, NPUCTaNbHO BrNSAbIBasCb B Aaslb NO XO4y LIOCCE,
TPOHYN Wodepa 3a nneyo. - TopMmo3u, gasnblue onacHo.

Cnepom 3a HMM OCTaHOBMACb, B3BM3rHyB TOPMO3aMu, MallnHa 4YepHoro ugeta. bnanpg
HaLlynan cTBOJI.

- Mos oxpaHa, - yCrokousa ero map.

OHM HaxoauNnCb NOYTM 3a KUIOMETP OT CEPbIX KUPMUYHBLIX CTEH TIOPbMbI, PACMONIOXEHHOM
YyTb B CTOPOHE OT WOCCe Ha HebOOMbWOM BO3BbiWEHUN. [xo Bnang ocmotpenca. Hu gyww.
3anpeTHas 30Ha. A no cyTn - ogHo 13 BnageHunn Kpakca bnagdpwvHrepa. Map n bnaig Bbiwnm n3
MaLLWHbI.

- CoBeTYyI0 NPONTM TEM JIECKOM, - M3P B3A0XHYN 1 006aBun: - Hy, ycnexa... 9 Bepto B Teb11.

OHn noxanu gpyr Apyry pyku. YyTb NPUrHyBLUUCb, M3P HanpaBuCA KO BTOPOM MalUVHE.
XnonHyna ggepua, 1 MalnHbl MOYTU OAHOBPEMEHHO PBAHYNM C MecTa.

Il

HaneBasa npo cebs npoCcTeHbKyo Mmenoanto, ko ObICTPbLIM LLAromM roLuen No HarnpaBieHUo
K TIOPbME N 4Yepe3 HEeCKOJIbKO MUHYT OKa3asiCs y BbICOKOro 3abopa. Bxog 6bin 4yTb B CTOPOHE,
cnpaBa, HO [I)kO paccyuTbiBan Ha BHe3anHoCTb. Hegonro aymas, bnana nepenes yepes 3abop. OH
oKasasiCd Ha O0pOoXKe, Beayuwlen K OOHOITaXKHOMY KMpNuUYHOMY 3aaHuio. CTosBLIMIA Yy BXoga
OXPaHHKK HEe cpaldy COPUEHTMPOBANCHA M He ycnen BbicTpenuTb: [xo bnanpg onepegun ero. "C
noyrHoM", - nogyman [IXo n TyT Xe yBUAEN K04, BUANMO BbIMaBLUMA U3 PyK OXpaHHuka. OH
NOAHAN €ero, noaoXaan rnoka pacTBOpuUTCS B BOo3ayxe 6enoe ob6navyko M HanpaBuICs K OBEPW.
Cawmoe TpyaHoe 6bis10 Bnepeau.

OH okazancs B AJIMHHOM, TYCKJ10 OCBELLEHHOM Kopuaope. 340eCb HMKOro He Obino. Kpenko
CXuMas B pykax pacnbinurtens, >kxo 6bicTpo wen Brnepen. OH o6paTtun BHUMAHME Ha CTPAHHbIE, B
4yesloBe4YeCKUn pPOCT BUTPaAXW, KOTOpble Yykpalwanm CTeHbl. PenbedHbin MeTanan4yeckun,
yCTpallalouwiero smaa nosay-4enoBek, noay-samnup na3rasn KjablkacTon 4enocTbio. "bpen kakomn-
TO", - nogyman [xo Bnang. B koHue kopupoopa OH 3aMeTus OBe 4enoBedeckme urypel.
Bnectawaa kacka n apMenckuin MyHamp cpasdy bpocmnucek B rnada. Ito Obia oxpaHHUK. BToporo
OH He ycnen pa3rnageTtb. Ko BbICTpenmn B oxpaHHuka. Korga o6nako paccesnock, OH nogbdexan
onmxe. B Heapkom cBeTe [I>XO yBMOENn 4yenoBeka B CTPOrOM CEPOM KOCTIOME C HaABMHYTON Ha
rnasa waanow. 3anoxuvB pykn 3a rofioBy, OH CUAES, MPUCNIOHUBLUUCH CMIMHOM K KaKMM TO SILLMKaM.
lMoxoxe, 3a/I0XHUK gaxe He obpaTua BHUMAaHUS HA HEOXMAOAHHOE MCHE3HOBEHME OXPaHHMKA U
NnosiB/IEHNE 4enoBeka B KypTKe, Kenke M mxuHcax. CBmpaHue Obino KopoTkum. xo bnang
npeacTaBmicsa COTPYAHMKOM 6e30MacHOCTU, KPAaTKO M HE COBCEM BHATHO OOBLSCHWU CUTyauUiO
Tak, Kak Npocui Map.

- A Mbl XO€EM TPaHCMOPT, - pa3Ben pykamu generat KOHpepeHuum n podbko ynbibHyncs. -
TonbKo 9 0OTCTan 1 He 3Halo, rae ocTasbHbIE.

- K BbIxogy, TaMm Bac xayTt! - noyTn BbIKPUKHYN X0, yXe OTKpbiBas OBEPb B COCeOHUN

KOpWaop.



Cpasy aBa oxpaHHuKa, 4yTb 3aMeLLKaBLUNCb, OPOCUNUCH K HEMY. [lBEpPb 3ax/10MHynach B Ty
X€e CEeKyHOy W OH MOHSAN, 4TO 0OpaTHOM OOpOorm HeT. KO yXe He ycneBas yBopadmBaTbCs OT
300POBEHHbIX OETUH B apPMENCKUX MyHAMpax. [JaB 3aaHUn X04, OH NPUXascs CrMHOW K XOJI04HOMN
CTEHE 1 BbICTPENUA NpaMo B ynop. [biM pacceancs He cpasy. ko, BneyaTaBLUNCb B CTEHY, XAas,
noka BO34yX O4YUCTUTCS OT MONIEKYN pacnbieHHbIX Tesn. OgHako, Kak OH HX cTapasncs yKPbITbCH OT
€0KOro AbiMa, HECKOJIbKMX B3OO0XOB XBaTMNO AJ1I9 TOro, 4ToObl 3akpyXunacb rosoBa, a B HOrax
nosBuiacb cnabocTtb. B 3TOT MOMEHT OH NoXasen 0 TOM, YTO He B35/1 OObIKHOBEHHbIN "Y31n", XxoTa
"Y31n" Bce paBHO Bblaan Obl €ro LWymMoMm.

Ha cteHe Bucen knto4 oT TIOPEMHOM KamMepbl. XXO CHAM ero ¢ Kptoyka 1 npodexan Ao KoHua
kopugopa. 34ecb ObI10 cpa3dy ABE ABEPM: Of4HA HANeBO, YyTb MPUOTKPbLITAdA, Apyras Hanpaso -
Harayxo 3anepTas Taxenas ctanbHas Asepb. [>KO BCTaBMI KJOY B 3aMOYHYIO CKBaXKUHY CTaslbHOM
OBEPU M, pacnaxHyB ee, LiarHyn B SIPKO OCBELLEHHbIA Kopuaop ronyboBatoro uBeta. Tam
pacxaxmBan OXpPaHHWUK C aBTOMATOM HanepeBec. B cekyHoy ero He ctano. Kopuaoop Obin
cBoboaeH. HyBCTByS flerkoe HegoMOoraHme nocsne NpoLwor ra3oBon atakm, Ko OTKPbIA MEPBYIO
nonaswylocd Agepb. IATO Obin cknag. OH ewo HuMKkOorga He BuAENn Takoro KoanyecTBa
6oenpunacoB. TeppuTopus TIOPbMbl CAYXMNa HAOEXHbIM XPaHWIMLLEM ONS OpPyXus madpum
Kpakca. OrpomMHble SLWmMKW, CTOSBLUME APYr Ha Apyre BOOJIb CTEH, OCTaBAAIM NULb HEOONLLUIOWN
npoxopn, no ueHTpy. "[la Beab OHM HMKOrga He ByayT CTPensaTb 30eCb”, - MeNbkHYN0 Yy k0. 910
O6b1n0 661 camoybunincteomMm. CToNb NPOCTONM U NOrMYHbIN AoBOA NpmbaBui emy cun. OH YyBEPEHHO
nowlen Bnepen, BHMMaATENIbHO OcMaTpuBada cknag. HeoxupoaHHO mn3-3a ropbl SWMKOB Ha ko
Opocuncsa TOACTbIN ynbibaloWmMinca knagoBwmk. B ero pyke csepkHyn Hox. lNpexae, yem [xo
ycnen BbICTPENUTb, ne3BMe 3agdeno Bucok. KnagoBwmk metmn B Anuo, HO He nonan. OH
3aMaxHyncsa ewe pad. Pacnbimtenb xJ0MHyA B TO MHIFHOBEHME, KOrga, KasanocCb, AJIMHHbIN
KPUBOM HOX, Kak cabns pa3pyouT teno nononam. Ho ko ycnen.

lMoka pacTBopsaAnocbL obnako, )0 nepeogeBancs B MyHAUP OXPaHHUKA, HAWAEHHbI cpeam
AWMKOB C Ooenpunacamu. Tsaxenas kacka, canoru, marepuan, nponuTaHHbIn cheumanbHbIM
COCTaBOM, MOXanyn, MOrnun 3aWnTUTb U OT ONACHbIX MOJIEKYN PACMbIIEHHbIX TE€J1, @ YXX O TOM, 4TO B
Takom obnadeHmn xo bnang H14EM He OTAnYancs OT BCEX OCTallbHbIX OXPAHHUKOB, FOBOPUTb HE
npuxoamnocs. Eule pas BHMMaTENbHO OKMHYB B3rnsaomM cknag, ko nobexan K Bbixoay.

Baguatn naTpoHOB MO0 He xBaTUTb, 1 ko 3TO noHMMan. OH Hagesncs, 4Tto paHo Unn
NO34HO HAMAOET NMaTPOHbl HYXXHOM cucTembl. OgHAKO cpean 3TOro BOEHHOrO BEANKOIENMNS HNYEro
NOAXO4sLEro OH HE BUAEI.

TiopbMa nopaxasna cBoMMKU pasmepamu u [xo bnang nogyman o njaHe NoMeLLEHUNA.
KoHeuHO, 6b110 Obl HE MJIOXO €ro UMEeTb, HO, Kak BCerga, npuxoamaoCb pacCynTbiBaTb TOSIbKO HA
cebs. K Tomy Xe HyXHO Obll0 3KOHOMWUTb BpPeMSs, NaTpoHbl U cunbl. Mapy pa3 [xo yaanocb
NPOCKOYMUTb He3amMe4dyeHHbIM. Ho paxe korga oH nob6 B 1006 CTONKHYNCSA C OXpPaHOW OOHOW n3
KamMep, HUKTO He 0OpaTun Ha HEro BHMMaHusa. Ero cnacan myHamp, HanAeHHbI Ha cknage.

Bckope oH Hawen 6omOy. OrpoMHbIN LWIAp YEPHOro ugeTa nexan npaMmo B npoxoae. Ixo
XOTEN OCTaBUTb €€ HEe3aps>XEeHHOM, HO, NepenpbirmBasa Yyepe3 60MOy yCrbilian WenyoK, CUrHa
3ymMMepa, M MOHSJ, YTO XWUTb €My OCTasioCb POBHO TpuauaTtb CEKyHA. BblCOKOYYBCTBUTESbHbIN
MexaHn3Mm cpabaTbiBan OT manenwero asmxeHus. Kog coctosn m3d natm OykB U HYXHO Obiio
BbICTaBUTb OMpedeneHHyio kKombuHauuwio. Lndpp Oxo 3Han. OgnH M3 NpOOaBLOB OPYXUS
pacckasas Kak-TO O HOBOW pa3paboTke BOEHHbIX - cynepbombe, 1 ckasas, 4To noka nayT OnbITHbIE
o6pasubl. LLUndp npoct - AB C D E. UMeHHO B Takoln nocnenoBaTesibHOCTU CieaoBasio BbiICTaBUTb
OykBbl. CNOXHOCTb 3akoyanacb TObKO B TOM, YTO nepensuratb OykBbl MO TaGN0 MOXHO ObINO
qMWwb N0 3afaHHOM cxeme. Tammep 6e3XanoCcTHO OTcuYuTbiBan cekyHapl. Korpa pao
camonunkemgauum 6omM0Obl OCTaBanocCh NATb CEKYHA, >0 ycTaHOBMA NOCNeaHI0 OyKBY HA MECTO n
yCnbllan AJIMHHLIA MOHOTOHHbIM curHan. Ha cdetumke 3acBetunucb umdpbl 20.00 n Havanca
0bOpaTHbIN OTCYET BPpEMEHW. Tenepb OCTAaHOBUTL TauMep He cmor Obl n Focnoab Bor.

[Mo4YT OQHOBPEMEHHO C CUITHAJIOM HEOXWUOAHHO BbICTPENnuo pyxbse Ixo bnanpga. "4T1o 3a
yepT?" - nogyman xo. Ha oguH naTpoH, OENCTBUTENIbHO, CTasio MeHblie M KO MNOoHaA, 4TOo
CUJIbHbIN anekTpomMarHuT B 6ombe 3acTtaBun cpaboTaTb 3/IEKTPOHHbLIN BOEK ero pyxbs. "Takumm
TEMNAMM Yy MEHSA 4Yepel3 NaTb MUHYT OyaeT nyctom maras3umu”. Ho KO pewun, 4to nydwe
noXepTBOBaTb NAaTPOHAMM, YEM 0MNO3AaTb, U HE CTan 0COB0 NepexmBaTb. EMy Hy>XXHO OblI0 HANTK



eLLe NATepbiX 3a7I0XXHMKOB, Aa 1 OQHOW 3apsXXeHHOM 60MObI Ha TIOPbMY SIBHO HE XBaTUT.

B cnepyiouwem nomeweHnn X0 NoHAA, 4TO OT BOEHHOW (OpMbl NPUAOETCH OTKa3aTbCA.
30eCb OXpaHHWKU ObIM OAeThbl B Ty Xe dopMy, HO apyroro useta. OH He PUCKHYN HapylwunTb
nopsiAoK M B Hagexae Ha HOBYO GopMy CTAHYN ¢ cebsa cTapbihi MyHaup. lNMpobexaB 4vepes
KOpUOop M cTapasiCb ObiTb HE3AMEYEHHbIM, [XKO HbIPHYN B OTKPbITYIO OBEPb. TIOPEMLMK C
OoNbWKUM XMBOTOM BMAMMO cOOMpancsa BKYCHO MoecTb. Ha ctone crtoana OyTbuika BOAbl, B
LIMpOKOM Baze nexann GpykTtbl. KO He Obla rofoA4eH, HO 3Hanl, 4YTO MpPU MOJEKYNSIPHOM
OTpaBfieHns1 Nyylle BCEro NOMoratoT MMEHHO BoAaa 1 ppykTbl. TIOPEMLLVK HE YCNEN Aaxe BCKOYNTb
n3-3a ctona. "Pagn 3Toro ctomno noTpatuTb NaTtpoH”, - nogyman >xo, noenasa 9610K0 1 3anvuBas
ero Bogon. Ha 4acbel oH He cmoTpen. JIMwHaa cyeta - NaoXom CO3HUK. [loakpenmBwmnCh, OH
cpasy no4yBCTBOBas cebs ayyle.

OH NoXo NOMHWI, KaK B TEYEHNE OBYX MUHYT yCNen HanTu 1 3apsaanTb elle age 60mMObI, a
Takxe 0cBOOOANTb HNYENO HE NOA03PEBAIOLLEINO AeneraTa.

B ONMHHBIX KOpUOOpax TIoPbMbI OH PefKO CTPEensas, npennoyntas ysopaydmBaTbCa OT yoapoB
n npoberatb MMMO OXPAHHMKOB TaM, rae 9TO OblI0 BOSMOXHO, 3Hasl, 4YTO HM OOMH HEe PEeLunTCSa
BbICTPENUTbL B HAOUTOM OO0 OTkKasa 6oenpunacamu TiopbMe, KO NPOCTO Npbiran Kak naHtepa
yepes oLwaneBLLnX OOMLOB 1 pBanNcs BNepean.

OH ewe pas Hawen HOBYK, C Uronoykn, GopMy M yxe B Hen, gaBasa cebe nepenbiliky,
BbILLEJT HA yN1Ly BO BHYTPEHHUI OBOP TIOPbMbI. Tenepb CTano siCHO, 4TO 3a/I0XKHMKOB pa3Benu no
PasHbIM 30aHuaM 1 Kopuaopam. Kaxapin, BMaumMo, aymasn, 4To OoTbuncs OT OCHOBHOW rpynnbi.
OxpaHa OTHOCMNacb K HUM NOSSIBHO M NO3TOMY OyHTa He BO3HMKano. KO MOCMOTPEn Ha
nacMypHoe HebO 1 nogyman O CBOEM BO3BpalleHun. bexaTb 13 TIopbMbl MOXHO OblI0 TOJILKO
yepes BbIXO4, MUHYS KOpPUAOPblI U oxpaHy. [Jopory Hasan oH nomMHun. B ooHOM n3 kamep OH
OCTaBU HETPOHYTbIMW eLLe OAVNH MyHOUP U KAacKy, KOTOPbIE MO3BOIAT YUTU HE3AMETHO.

TonbKo cenyac OH paccMoTpen Ha Yachl. [1o B3pbiBa OCTaBaOCb OAMHHAALATb MUHYT.

Y6paB OxpaHHMKa BO3sie HEGOAbLIOrO KMPNMUYHOrO Aoma, KO C pagoCTbio OOHapPYXWII
BHYTPM OOEKOMMAEKT ONs CBOEero opyxuvda. [lecatb naTtpoHOB, TWATENbHO YMAaKOBaHHbLIE B
HeOOoNbLLIOM flIyKe, ObICTPO NepekoyYeBanM B Maras3uH pacnbinmtens. Ha aywe crtano nerde. B
COCeOHEN KOMHATE OH Hawen 6e3MATEXHO CnaBlWero MuUpoBOro nuaepa. [Ixo ob6bacHun
cutyaumto. TOoT ObICTPO cornacunics n Hanpaesunaca 604pbiM WArom K Beixoay. K0 3Han, 4to aTtoT
CepbIn KOCTIOM HUKTO HE TPOHET M OH CMOKOMHO HanaeT BbIXOA4 U BCExX OCTalibHbiXx. CnycTta
HECKOJIbKO CekyHA KO 4yTb ObI10 HE NONAATUIICS XN3HbIKD, OKa3aBLUMCb OANH HA OAUH B TECHOW
KaMepe C KakMM-TO 3ak/toyeHHbIM. BnnoTHyo npumxas KO K CTEHE, OH MPUHANACA AYLWNTb €ro.
CxBaTtka Oblna KOpOTKOW, HO pewwmnTenbHon. Cunbl yxe nokmpanun xo bnanpa, korpa emy
yOAnoCb, OTTOJNIKHYBLUNCb OT CTEHbl, MEepenpbirHyTb 3a COUHY MNPOTUBHMKA W, ObICTPO
pa3BEepPHYBLUNCH, BICTPENNTb TOMY B XXNBOT.

CkBO3b 061aKO ncnapeHnn Ixxo ysuaen, 4To BXogHasi ABEPb 3ax/I0MNHyIacb U OH OKa3asncs B
KaMEHHOM rpoby 3 YyeTblpex CTeH. [oT nuncsa rpagom, a ko nMxopagoyHo Wwapua no kapMaHam.
HakoHey, knoy Obin HanmpgeH. Cnaea bory, 4To OH 3awen coga C 3anacHbIM KKOYOM, MHaye
npPUWIOChb Obl eMy MOCNedHne OEeCATb MUHYT XWU3HM NPOBECTU 3a TIOPEMHbIMU CTeHamMu. KO
CHOBA BbILLIEN BO BHYTPEHHMI ABop. Cnesa OT HEro Obi LUenbii psg, CaMbiX PasHbIX MOCTPOEK, HO,
4YTOObI MPOHUKHYTb TyAa, HY>KHO ObIJIO NPONTN MMMO LLIEHTPASIbHOro NOCTa, @ NOTOM YXX MOBEPHYTb
HaneBo. BaMTenbHbI OXPAHHUK MOMYyYMA CBOK MOPLUIO CMEPTOHOCHOrO Jlyda, Korga nbiTancsa
3agepxaTtb ko y Bxoga. bnang nogowen k asepsam. Mx 6bino ase. OH OTKPbIT NpaBylo U Ha 3TOT
pas MHTYUUMS He NoABeNa €ro: B OOHOW U3 TPEX TECHbIX KOMHAT KO OOHapyXus KOMMNEKT
6oenpunacos gas pacnbiUTENd, HEMHOIO eabl 1 ycTaBllero 3anoxduka. lNongena coenaHo. Emy
OCTasioCb OCMOTPETb Ty YaCTb MOCTPOEK, KOTOPbIE HAXOAWANCL CNeBa OT LEHTPasbHOro nocTta.
[Bepb elle He ycnena OTKPbITbCH, Kak B NMuo [>KO BbIAOXHYN Neperapom CTOSBLUMA HANpOTUB
OXPaHHUK.

- Cton! Kto Takon?

Bonpoc B no6. OTtBeT ObiN AOCTOMH Bonpoca. 3a o 3aroBopuio ero pyxbe. Jlerkoe
obnako 6bICTPO pasHocun BeTep. "MIHTepecHO”, - nogyman 1o, - "OHW yXe ULLYT MEeHS Unn HeT?"
Cyos no Bcemy, MHGOPMaUUSA O MPOHUKLWIEM Ha TEPPUTOPUIO TIOPbMbl MOCTOPOHHEM HE
noctynana. [)xo 3acTtan Bcex Bpacrniox. YyTb Oonblie AecAaTM MUHYT HaxoauTCcs OH 34€eCb, a



KaXXeTcs, 4TO npoLusa uenas BE4HOCTb.

Y Bxoga B nepBoe 34aHue, crieBa OT MaBHOW O0pOrv, cpasy ABa congara yrpoxaioule
warHynu K )xo. OH BbicTpenun. YyTb nogymas, peLmni He aTn Yepes ABEPb, a B3 B OKHO.

LNVHHBIN 3eneHbll Kopuaop nokasancs emMy CrnaoLwwHbIiM kowmapom. OH n3psaaHo noTpaTmin
naTpPOHbI, Npexae Yem gobpancsa oo YepHon aepun. 34eCb OH HaLeN cpaldy HECKONBbKO KITHOYEN:
OHK obecneyrBanm ceoboay NepeEMELLEHNS N ObINN HYXHbI, Kak BO3ayX. Tpu kntoya [I>xo octaBun B
3anace gjis BO3BpalleHus obpatHo. Bckope OH Hawen euwle AByX 3al0XHMKOB, OTAbIXaBLUMX MO
pa3HbiM KOHLUAM kopuaopa. Nocne npowanmsa ¢ HUMKM ko B TeMne OCMOTPEN HECKOJIbKO Kamep.
B ogHOWM M3 HMX OH Hawen 6omMOy M Ha 3TOT pal 3anyctun ee 6e3 Tpyaa. MuHyTbl netenn ¢
HEMMOBEPHOIM ObICTPOTON. LLleCcTb KpyroB oCTtaBanoCb NMPONTU CEKYHAHOW CTPEnkKe A0 B3pbiBa, a
OH €LLie He Hawlen NocnengHero, WeCcToro generata KoHpepeHumn. 9x, 3HaTb Obl, rae oH!

A 3an0XxHuK Obln Heganeko, B cocegHeM 3gaHnn. Ko He cTan HU4ero oo0bacHATb. [Noka3aB
€My O0pOory K BbIXO4y, OH NOMYasica No KOpUOopy B HaAeXne HanTu naTpoHbl. MaTpoHOB OH He
Hawern, a 3a ABe MUHYTbI yCnen 3apsaanTb eule ase 6omb6bl. "Mogapok Kpakcy”, - nogyman xo, -
"lwecTtb 60MO - WeCTb 3aN0XHMKOB. MeHsiemcs!”, - OH yNbIOHYNCS CBOMM MbICASIM, OOHAKO CnyCTH
HECKOJIbKO CEKyHA, MOHS/, YTO pagoBaTtbCa paHOo. Bos3BpawasiCb K UEHTpanbHOMY MNOCTy, ko
HaTKHYJ/ICSA HA BHOBb NPMObLIBLUYIO CMEHY. He pa3aymbiBasi, OH HaXas Ha KypOK, HO PyXbe MON4ano.
MaTpoHbl KOHYUANCHL, o noBepHyn Haszan. K Hemy wnn euwe asoe. B oTtyassHUM OH NpuUMeHUn
CBOMN KOPOHHbIA MPUEM: MNPbIKOK C BbIOPOLLUEHHOW Brepen HOrom 3acTaBuil YyTb HAK/IOHUTLCS
oxpaHHuKa 1 Ixxo 6ykBanbHO nepeneten yepes Hero. ToT 6pocuncsa c3aau, HO He ycnen - bnang,
Oeran GbicTpee.

Tpun knoyva 6bn B kKapmaHe. 'oe-Tto B rnybuHe camMoro nepBoro 34aHusa ero goXuaancs
crnacuTenbHbii MyHAUP. HyXXHO Obio TOAbKO ycneTb. Tenepb, BUAVUMO, MHPOPMAUMSA O HEM
[olina mn ero, HaBepHsKka, NonbITalTCa MO0 yOUTb, NMOO B3ATb XMBbLIM. BbIATN N3 TIOPbMbI EMY HE
Danyr...

...3a OBe MUHYTbI 00 B3pbiBa >0 B dopmMe oxpaHHMKa 6exan no Kopuaopy K Bbixoay. Ha
Hero He obpallanm BHUMaHuA. Bce nckanm KopeHacToro B LUTATCKOM.

MocnegHWin KNOY OH BCTABWUS B ABEPL 3a NONTOPbI MUHYTLI A0 B3pbiBA. [LJOPOXKA C KOTOPOM
OH HayMHan CBOK MUCCUIO, TeNepb Nokasanacb eMy CAMWKOM annHHon. Ho Bce! OH ycnesaer!

YepHbI NMMY3MH YBO3UT €ro npoyvb OT 0O6peyeHHoNn TiopbMbl. B mawinHe, kpome wodepa,
OH oauH. Bce ocTanbHble roTOBATCA K KOHGEPEHUMN 1 INLLIb HEMHOIME 3HAlOT, YTO Yepe3 MUHYTY
TiopbMa Kpakca nepecTtaHeT CyLeCTBOBaTb.

Bce ocTtanbHoe BygeT NOTOM: Harpaga, BceolOllee npmusHaHme, cBoboaa, HakoHel,. A B 3Ty
MUHYTY [Ixo Bnangy xoTenocb OAHOro: OTKMHYBLUMCb Ha CMMHKY CUAEHbSA, BOOXHYTb r1ybOKO
BO34yX U O0XAATbCS KPacHOro 3apeBa M packaToB rpo3bl Hafd Tiopbmon. KO BCe euwle BMaen B
3epkano 3agHero Bmaa o4epTaHus TIOPEMHbIX CTeH U nocTpoek. OH Mmonya xgan. LLodep Toxe
Monyan. TofIbKo MArkoe rygeHue gsuratens aa LWopox WWH HapyLlanm TULLINHY.
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OTa urpa sBnseTcsa OOBOJSIbHO pPa3BUTbIM NPEACTaBUTENEM XaHpa apKagHbiX aABEHTIOP U
TpebyeT OT wurpalLwero kak ObICTPOM peakuum mn coobpasnTENbHOCTU, TaKk W JNIOrMYECcKOoro
MbILLIIEHUS.

dabyna urpbl OCHOBaHa Ha TOM, 4YTO MO HEM3BECTHbIM MPUYMHAM HapyliMnacb TKaHb
BPEMEHW 1 B HALLy 3MOXy CTann NPOHMKaTb MUdUYeckme Co3aaHns n repon opeBHnx nereHa,. Ons
NccnegoBaHNA MPUYMHBI  Takoro cMeleHnss Bam  nopyyaeTtcs NpOBECTM  UCTOPUHECKYIO
aKcneanunio 1 NodbIBaTb B HEKOTOPbLIX Y310BbIX TOYKAX UCTOPUM YENOBEYECTRA.

Mrpa MHOroypoBHeBas, C NATbIO 003arpy304HbIMM 3Tanamu. [ns nepexoga ¢ OOHOro
YPOBHSl Ha Apyrown, Heo6xoaMMo cobpaTb MSATb SHEPreTUYECKNX LWApPOoB. MepBble YeTbipe U3 HUX
00ObIYHO HaxoOATCA OOBOJILHO NIErko, MOCNeOHUA Xe, Kak NpaBuio, XUTPOYMHO 3anpsiTaH wuam
3alMLLAETCS MOTY4YUM CTPaXEM.

B BepxHen 4yacTtn aKkpaHa MHONUMPYETCS KOMMYECTBO OCTaBLLUMXCS NOMbITOK U O4KU (Cnesa),
XU3HEHHas SHEPrns reposi U KONMYeCTBO COOPAHHbLIX LWAPOB (Cnpasa), a Takke 3a4eNCTBOBAHHbIN
B OaHHoe Bpemsa npegmeT (B ueHTpe). Korma repom Ttepsier 6onee 80% 3Heprum, ero
n3obpaxeHne Ha4yMHaeT MepuaTb.

B Hauyane kaxporo ypoBHSA OaeTcsd OOblMHO OAMH NPEOMET, MUCNOoNb3ys KOTOPbIA Bbl
nobbiBaeTe u gpyrme. CmeHa npegmeTa - HaxaTtmem knasuwim SPACE. KHonka "oroHb" COBMECTHO
C "BNpaBo” nnu "BNeBO” NO3BOJISIET NCMNOJIb30BATb TEKYLLUA NPEAMET.

I
"The Road to Hell".
("doporasapg”)

Utak, Bbl B panekom npownom. Baw maplipyT Ha4yMHaeTCs NoA CTapbiM Kiagouuwem.
EQVHCTBEHHOE MCXOOHOE OpyXue - yaapbl HOrom mnu pykon. OHU BbINOAHSAETCS HaXxaTunem
Knasuw "Bnpaso”, "BNEBO” vaM "BBEPX’ MNpPW HaxkaTow knasuwe "OroHb". Horowm oTkpbiBalOTCSA
CYHOYKN 1 pa3bmBaloTCA COCyAbl, BHYTPU KOTOPbIX MOrYT ObiTb HalAeHbl HEKOTOPbLIE MOJIE3HbIE
aTpubyTbl, BOCCTaAHaBAMBAIOLME JHEPrUIO Treposd, [alolme BPEMEHHYIO HEeys3BMMOCTb,
DONOJIHUTENbHbIE 3apaabl U T.M.



OCHOBHbIE OMACHOCTU - CKENEeTbl, MOHCTPbI, N3BEPraloLne OroHb, CMEPTOHOCHbIE BYJIKAHbI.
lMepBble TpM 3HEPreTMYecKknx wapa cobpartb Nerko - Hanasa wap, Hago BbICTPENUTb B MPbIKKE.
LWap ynageTt n ero MoxHo B34Tb. C oCTaNbHbIMM LLAPaMK OEN0 OOCTOUT CNIOXHEE...

PaccTpensaB He MeHee OeCATU XOOA4MX CKENeToB, NoabepuTe OCTaBLUMECS OT HUX Yepena,
CMYCTUTECH HAa CaMblil HUXHUIM 3TaX U namTe BNEBO K OTHEHHOMY 03epy. Tam BpocbkTe 3T Yepena
B MJIaMeHHble BoAbl. VI3 nnamMeHn BOSHUKHET OeMOH. Mobeaus ero, Bbl CMOXeETE NO BOSHUKLLEMY
OCTPOBKY A00paTbCH 1 00 YETBEPTOro 3HEPreTM4ecKkoro wapa. Ha aTom xe OCTPOBKE Haao B3SATb
MOLLHOE OpyXue - Tpedybeu n uaTu K ApyromMy OrHeHHOMy o03epy. M3 cepeouHbl 03epa
NOOHVUMETCSI OCTPOBOK, KOTOPbIA MNO3BOAUT AONTU A0 TMraHTCKOro OrHeabllallero ApakoHa,
nobegnTtb KOTOporo Bam momoxeT BosweOHbI Tpe3ybeu, a 60eBbiM TpodeeM CTaHeT Ko,
KOTOPbIM OTKPbIBAETCS ABEPb NELLEPbI, B KOTOPON XPAaHUTCHA NOCAEAHUIA Wwap.

MocnegHasa 3agada - Nnepexon Ha HOBbIN ypoBeHb. opTaTmBHbIN TenenopTtep Bbl HanpeTe
Ha HWXHEM 3Taxe, Henoganeky OT OrHeHHbIX 03ep. A MCNOb30BaTb €ro Hago Tam, OTKyda Bl
Ha4YMHaIM wurpy (MecTto OTMEYEHO BOpPOTaMW, Ha KOTOPbIX €CTb mu3obpaxeHue Bawero
TenenopTepa).

Il
"Greece. Four Hundred BC".
(Fpeumns. 400 netT oo H. 3.)

MpoHn3biBaa nnactbl BpemeHnn, Bbl nonagaete B 400 rog oo H.3. W BOT nepen Bamum
apesHsasa Npeunsa. Ceon nepsbint Wap Bbl Hanpgete 6e3 Tpyaa, a YHUHTOXMB MEYOM Napy KOJIOHH,
noaodepete cnpsaTaHHbIE 32 HUMM aTPUOyYThl U BONWEOHbIN MeLwwoK. OH NpUroauTca BNocneacTemmn
019 TPaHCNOPTUPOBKN CMEPTOHOCHOM roniosbl Mey3bl [ OproHs.l.

. B
Ecnn Bbl cymeeTe ycnewHo oTpasuTb ataku arpeCCUBHbIX NPUBUOEHUN 1 MUHYETE CTaTylo
NnbBa, TO NONAAETE B YIOTHbIN OBOPUK, B KOHLLE KOTOPOro OTAbIXaeT npekpacHas HuMmoa. OgHako,
npn Bawem npubamxeHnn oHa MNpPeBpPaTUTCS B OrHepllawero MOHCTPa, €ANHCTBEHHOE
cnaceHme OT KOTOPOro - CNpATaTbCHa 3a KOJIOHHY. BOoBonb HaTewmnBLlNUCb, HUM@a ynetuT, a Bbl
CTaHeTe obnagaTeneMm eLle AByX 3HePreTn4eckux Lapos.



B B

C onackon nornsaabiBasi HaBepx, OTKyda Ha4van karnaTtb CMepPTeNibHO A400BUTbIN OOXAb,
nogomanTe K nyctomMmy rnoptuky. B HEro MOXHO BONTU 1 NepenoxXHyTb, HEHAA0/rO NPUCEB.

Bawa cnepyowas 3agada - Menysa loproHa, oxpaHaooLwas 4eTBepThbi Wwap. XOpoLlo, 4To y
HaC eCTb OPOH30BbLIV 3epPKasbHbIl WMUT - UM MOXHO NPUKPLITLCS OT €e MCNenensioLwero B3rnaaa.
Korpa Bo3bmeTe wap, 3ao0gHO oTpyobuTte NoproHe ee rosioBy U OCTOPOXHO MOSIOXNTE ee B CBOIO
BONLLEOHYIO CYyMKY.

Ecnun Ha oBpaTHOM NyTK XOPOLIO 0bObICKaTh NeLwepbl, Bbl HENPEMEHHO HageTe OrpOMHOIr0
TPEXrosioBOro gpakoHa. bbiICTpo AocTaem ronoBy Meay3bl [OProHbl U C ee NMOMOLLIO YHUUYTOXAeEM
OOHY 32 OOHOW BCE TPM FOMI0BbI CTpaLHoW pentunun. NMNobeame gpakoHa n 3abpas NaTbin wap, Bol
0e3 Tpyaa BEPHETECH 3a TENenopTepom B neuwepy FoproHbl, BO3BpATUTECH K MECTY CTapTa WU,
HEMHOIO OTAOXHYB, MPOAOIKNTE CBOKO 3KCNeanumio.

"
"Scandinavia. Five Hundred AD"
(CkangmnHasus. 500 rog H.3.)
Tenepb Mbl NnonagaemM K HopmMaHHam B [lpesHioo CkaHauHaBuio. O4yTMBLLUNCL HA Kopabne
Jpakkape B pa3rap CBMPEnoro wropmMa, ConpoBOXAaloLLEMCH FPOMOM 1 MOSTHUAMU, Bbl He cpasy
coobpasuTte, 4To OoT Bac TpebyeTcs.

OcmoTputecb, onpobynTe CBOWM OrpOMHbIA TOMNOP WM MOXETe npuctynatb K O6utBe C
KOMaHOoW kopabna. Ecnu cpaxeHne nponaet HopmanbHO M Bbl nobeamnTte rnaBHOro BUKUHra -
KOHYHra, TO B3§IB €ro opyxwue, Bbl cMOXeTe nNpuobpecTn NepBbIi SHEPreTUYECKNI Wwap, nocne
Yyero OKaXKeTecChb YXe Ha cyLue.

3aoecb Bac xpget Ttonna 3n00HbIX FOO/MHOB, BOOPYXEHHbIX AybuHamun. Tpodesamun 3Tomn
nobenpl 6yayT HOXM, KOTOpble BNocneacTsmn Bam npurogarcs. M3pepka sawuvm B3opam OyayT
npeacrtaBaTb NpekpacHble NecHble deun - BpyMrnnbapl, HO OHW HE MEHEE OMaCHbI, YEM FOBSMHBI.
Mos HaneBo n pasbuBas No NyTU SWUKM U cocyabl, Bbl HangeTe BTOPOW 3HEpPreTuyeckmin wap,
nocsie 4ero MOXHO HavyaTb NCCNenoBaTh Npasblvi GnaHr.

lMoracunTb XepTBEHHbIN KOCTeP Bbl CMOXeETe, Bbi3BaB OOXAb C NMOMOLLBIO 3aKJIMHAHUSA U3
CTapuHHOM pykonucu. Ha mecTte nenenuuwa Bbl HarpeTe ko4 OT 3aMKa CKaHAMHABCKOro tora
OpawnHa.



Isurasace HanpaBo, Bbl npuaeTte K TpeTbemy wWwapy, HO AasibHENWUA NyTb Nperpagut
3N00HbIN ApakoH Hwuaxor, cnpaBuTbCA C KOTOPbIM Bbl CMOXETe TONIbKO METaHMEM paHee
COOpPaHHbIX HOXEN C OCTAaTOYHO BIN3KOro PACCTOSAHUS.

mEnm:

ONyCTUB NOABLEMHbIV MOCT 4Yepe3 POB, BOCMOb30BABLUNCH KIOHYOM U3 XepTBeHHUKa. B 3amke Bac
BCTpedaeT cam 6or OauH. ECTb TONbLKO OAMH NpegMeT, KOTOPbIM MOXHO €ro nopasuTb.
MHTepecHo, ycnenn Bel HANTM K 3TOMYy MOMEHTY MONHMIO? Ecnn ga, To nobepa v natei wap 6yayT
Bawummun.

TenenopTtep HangeTe Ha obpaTHOM NyTU, a NONL30BATLCH UM Bbl yXxe ymeeTe.

v
"Egypt Three Thousand BC".
(Ervnet. 3000 net oo H. 3.)

Ha aT1oT pa3 Bac 3abpocunm B MCTOpuio elle ganslue. Ha kanengape TpexTbiCAYHbIN rog, A0
Hawemn apbl. ApeBHuin ErvneT. BoibpaBLumnch 13 Bennkon pekn Hun, nogongute Kk nupamuge. He
npaesga M, BOWTK Tyaa He ygaetca? Kak Oyaro HeBegomasa cuna oTtankmeaeT Bac ot Bxoga. K
CYacTblO, B KapMaHax 3aBansasiCa PEeBOJIbBEP U Napbl BbICTPENOB AOCTATOYHO, YTOObLI pa3HECTU
OBEpPb B Lenkn. Tenepb NnyTb cBOOOAEH! Mbl nONagaemM B nupamMugy 1 Cnyckaemcs BHU3.

[(MaBHbIN MOTMB 3TOrO YPOBHS NnadbupuHT. OTCI0ga NyTy BeAyT B pa3Hble CTOPOHbI. Cnesa -
YyeTbIPe HULLN, B KaXO0M U3 KOTOPbIX HAYMHAETCA CBOS YacTb 1abupuHTa, a cnpaBa OT Pas3BUIIKK -
nartas, KoTopast OTKPOETCA MNOCe NPOXOXAEHUS NEepPBbIX YeTblpex BeTBen. Ha kaxaon BeTsm Bbl
HangeTe rno OAHOMY SHEPreTUYeCKoMYy LIapy v no OAHOMY APEBHEMY NpeaMETY - apTedakTy.

HauHem cBoe uccnemoBaHue ¢ camoro fieBoro xopa. Cpasdy noabepem nepsblin Lwiap.
YBOpauMBasaCb OT OCTPO3aTOYEHHbIX MaATHMKOB M BCKPbIBAs MO MyTWU CYHOYKM W cocyapbl



nobepemcs oo nepBoro apredakra.

BepHyBLINCL Ha3aa, NONAEM BO BTOPYK BETBb M 6EeXMM Hanpaeo. 34eCb NO wapy Hago
BbICTPENUTbL n3ganeka. bnmako He ganayT NogOonTU OCTPbIE WKMbl, TopYalwme U3 nona. Brnpoyewm,
nocne TOro, Kak Lwap ynageT, wunbl 3aaBUHYTCA obpaTHO. 3abupaem ero nm B NeBOM Tynuke
BTOPO BETBU Oepem BTOPOM apTedakT.

B TpeTben BeTBM y Bac eCcTb MHTEpecHast BOSMOXHOCTb BOCCTAHOBUTb BCE XWU3HU CBOEro
reposi. 910 genaetcsa C NMOMOLLBbIO Marnmyeckoro kpecrta. Hago mcnonb3oBatb €ro, ctoa nop
n3obpaxeHmem aHanorm4yHoro kpecta. CTouT BpemMsi OT BPEMEHU MPUXOAUTbL Cloda Ha
"noazapsanky”.

Kak n B npoumnx BeTBsIX, 30eCb Bbl Takke HanaoeTe aHepreTu4ecknin wap u aptedakT.

YeTBepTasa BeTBb JOBOJIbHO NMPOCTa, CTOUT OnacaTbCH TONbKO LWWMMNOB B Mony. bepem wap v
apTedakT, NOC/e Yero BO3BpaTaeMcsi Ha Pa3BUJIKY.

Bbl yBnanTe, 4to n3obpaxeHne rnasa B N9TOM NPOXOAe Havyano MepuaTb. BctaBbTe Ha 3TO
MECTO M UCMNONb3yNTe TAaKOW Xe NpeaMeT, Kak 1 rnas - nonagere B Ha4yano AJIMHHOIO TyHHENS.
Mocne Taxxenon 60pbbbl Bam yaactca npopBaTbCA K 3010TOMY capkodary. 34ecb Hago BbIIOXUTb
BCe 4eTblpe apTtedakta v Toraa Bbl BCTpeTUTE OCHOBHOIMO MPOTUBHUKA - OFPOMHYIO 30J/10TYIO
mMacky Pam3eca. [Mobeantb ee MOXHO C NOMOLLbIO NPUNACEHHOW PaHEE rofI0Bbl dapaoHa.

Janblie Bce NpoCTO: B3ATb MOCAEAHUI Wap, HAaNTKU TeENenopTep 1, CoOOpPaBLUNCL C OYXOM,
nepexoguTb Ha CneayloLmi ypoOBEHb.

MprmeyaHmne: Ha HETBEPTOM YPOBHE cnenyeT Kak MOXHO Yalle nepeapuratbCsi NpbiKkamu,
a He 6erom. 34eCb MHOIo MECT C NagaloLMMM CTEHAMU, C LUMMAMM B MOJY, C OCTPbIMU CEKMPaMU,
KOTOPbIE MPU MEPBOM Xe NPUKOCHOBEHUU HAYMHAIOT C yrpoxarowen 6bICTPOTON packaymBaTbCs,
KaK MagTHUKMN.

Vv
"Duel with Dameron” ("Oyanb ¢ JamepoHOM")

Bce panblwie n ganblie Mbl NPOHMKAEM Brilydb BPEMEHWU. YXXe He BUOHO W N0AEeNn, BOT U
3emna kypa-to nponana. Mbl netmum B OECKOHEYHOM KOCMoOce. HeoxmpoaHHOo nepen Hamum
NnoOgHMMAETCH 35101 OEMOH BpPpeEMEHU - aHresn Xaoca [JamepoH. Tenepb NOHATHO, KTO BUHOBEH BO
BCEX Hemnonagkax. Hwyero He ocTaeTcs, Kkak cpa3nTbCa C HuM. [lobeamTb €ro HenpocTo.
YBOpaymBasach OT feTauwmx B Bac OrHeHHbIX LWapoB 1 TwaTeNbHO npuuennBasacs, Bel nopaxaeTe
JamepoHa B eAMHCTBEHHO YS3BMMOE MECTO - Tyaa, OTKyAa BbUIETAIOT €ro waphbl.

Ho oH He morub. lMoTepsaB 3HaA4YMTENbHbIN KYyCOK CBOEro Tena, OH nepecTpaMBaeTcs W
Npoao/KaeT n3Beprarb cMmepTesnbHble 3apsabl. CHOBa 1 cHoBa oTOuBaeTe Bbl OT Hero Kycok 3a
KYCKOM M, HAKOHELL, Bpar NOBEPXEH.

Tak 3akaH4ymBaeTcsa Bawa wucTtopuyeckas Muccud. TkaHb BPEMEHUM BOCCTAHOBJEHA,
umBuUNM3aums cnaceHal



THE DARK WHEEL

MpopgonxeHue. Hayano cm. B ZX PEBIKO-92, cTtp. 175-176, 218-220, 262-264.

MABA S

Bbixoa 13 noanpoCTPaHCTBA Kak BCerga ConpoBOXAancs TOWHOTOW, NOTEPEN OpUeHTauUnmn
N ronoBOKpyXeHnem. Jlerkas AOpoxb oxBatuna Teno. pamo neped HUMKM, HA MAPUIMYHOM
PACCTOSAHUM TYCKJ1O CBETWUJT KPACHO-ronyobon amck nnaHetsbl KcesaBp. OH HEe O4eHb BbIAENANCS Ha
¢$OoHe cBepkalwmx 3Be34HbIX Nnonen. Tyckyioe COJSIHUE 3TOM CUCTEMbI HAaXoaMNnoCb Henoaaneky.
YMupatowiasa 3se3ga ¢ TpyaoM NPosiMBaEeT KPaCHbIM CBET Ha 3TOT 3acTbiBalowmin Mup. M HMKakas
MHOYCTPUasbHas U Hay4yHas MOLLb MJIAHETbl HE B CUAaxX OCTAHOBUTb 3TOT HEYMONMbIA MPOLECC
CTapeHus ranakTuku.

[a, KcesaBp npeBpaTtuicsa B MUp, B KOTOPOM YIOT U TEMJIO LIEHATCH NMpeBbIle Bcex 6nar Ha
ceeTe. BoT roe oHM nonyyaTt OCTOMHYIO LEHY 3a Te LUaHACKUIICKUE MeXa, KOTOPbIMU 3arpyXeH ux
kopabnb.

Kak 06bI4HO, BCE LWNO MO pa3 U HaBcerga yCTaHOBJIEHHOMY nopsaaky. MoaxoauT K KOHLY
€le OOMH CKY4YHbIA TOProBbIN PENC. DNUCCUSA CNaako 3eBHyNa, a Anekc BBEJST 3aMEPEHHbLIE
KOOpAVHATbl B aBTOMUAOT U NMPUroTOBUIICS YOUTb BpEMS, HEOOXOAMMOE ASI9 CKY4YHOro noaxoga K
niaaHeTe.

OaHO00OpPa3HbIN, YCTAHOBIIEHHbIV MOPSAAOK, K KOTOPOMY ANEKC yXKe JaBHO NPUBbIK: BbIXOM4 N3
noANPOCTPaHCTBAa, MeJIeHHbIV NepeneT, WBapToBka y ctaHumm "Kopuonnc”, - n Heyero genatb, U
HE Ha 4YTO CMOTPETb.

Bopyr "Kobpa" B3gporHyna, axom B 60eBOW pybOke OTO3BasiCA CKPEXeT pa3pbiBAEMOro
MeTasnna.

- Y Hac KoMnaHus, - BCKPUKHYN Anekc.

dnuccmsa O4yHynacb OT CHa W 3axaonana yaMBAEHHbIMWU rnas3amMu, CTpsSXmBasa OCTaTKM
apemoTbl. OHa NoHsna cMTyaumio B MFHOBEHKME OKa, HO OCTasiaCb HEMOABUXKHOM B CBOEM KpEeche.
Anekc Obi1y KOHCONU U yXXe Bnagen cutyauuei.

B kakom-to cTeneHun ero nowmanum Bpacriox. 1 neno BoBCe HE B 3N1EeMEHTapHOM
HEBHMMATENbLHOCTN, AEN0 B TOM, 4YTO atakylowme kopabnm okasanmcb HEOOLIYHO BIN3KO K TOYKE
BbIXOOa N3 rmnepTyHHens. bonee Toro, oHM 3aHMManu NONOXEHNE Mexay 0ObEKTOM CBOEN aTaku
N CONIHUEM, TaK 4YTO Kakoe-TO BpemMsa OCTaBaJIMCb HEBUOMMBbIMA N UMUTUPOBAIN MPU 3TOM
OBUXEHNE acTepomaoB, 6ecrnopsaaoyHoO KyBbipKasiCb 1 Apendys B MPOCTPAHCTBE.

Anekc B 06WEM-TO 1X BUAEN, HO MPOMTHOpPMpOBan u Tenepb ero "Kobpa" npuHana Ha ceba
nepsbI 3an.

MPOTMBHUKK CrpynnmMpoBanncb c3aan u obpazoBanu 060eBOM NOpsOoK. HenpepbiBHO
CKaHMpys NPOCTPaHCTBO, Anekc Habmpan MakCUMasbHYO CKOPOCTb.

BHOBb 3ackpexeTann 3HepreTuyeckue LWUTbl, Ha KOTOPbIX 3aurpaso NfasepHoe nnams
o4yepenHoro 3anna.

- JlyyeBbie nasepsbl! [Ja, 9T1 kopabnum HENOXO BOOPYXEHLI. - nogymMan Anekc, - HO 1 Halla
"Hemesunpa"” tenepb M He ycTynuT!

"Hemesnpa" - Takoe gpamaTnyeckoe UMs ApeBHEN BOrMHM MecTn gann Anekc u dnuccus
cBOeMy Kopabsio.

Anekc BKIOYMN 3KpaH 3agHero o630pa, NoAorHan npuuenbHbIA KBagpaT M gan aBe
KOPOTKMX BCIbILLKM N3 HOBEXOHBbKOIO KOPMOBOIO Nlasepa.

Kopabnu npoTMBHUKOB CnomManu CTpon mn paszownucb. OanH n3 HmMx 3akysblpkanca. Noka
Bpar Obln Ha 3KpaHe, Anekc Hauenun pakerTy.

O npubnnmxeHMn BpPaXeECKOW pakeTbl OMOBECTW/T 3KpaH, BCMbIXHYB cooOLlieHnem 06
onacHoCTK, Bnpo4vem Anekc sBmaen ee un tak. OH HemMegeHHo npueBen B gencrtame cuctemy ECM n
nocnie TOMUTENbHbIX CEKYH, OXNAAHUS pakeTa ncyesna B Xxape v rniaamMmeHu.

TpsaxHyno kopnyc n Anekc HblpHyN BHM3. Kpaem rnasa OH ycnen 3aMmeTuTb cOpoC SHeprnuv



3aLUUTHBIX 3KPAHOB B MEPBbLIN 3HEPreTU4eCKnin OTCeK.

dnuccusa CNoKoMHO cuaena B CBOEM Kpecne. AfekC yBeEPEHHO Bnagen cutyauuen. Npamo
nepen HUMKU CTPEMUTENbHO HapacTan AUCK niaHeTbl. Kasanocb, 4TO OH TO B3/ieTan, TO nagan,
BpaLLasiCb Npy 3TOM C rONIOBOKPY>XUTEAbHOM CKOPOCTbLIO - 3TO ANEeKC MaHeBpupoBas, 3aHnumas
HamMny4Lwyo 60eBYy0 NO3MLMIO.

OH pencteBoBan MOYTM WMHCTUHKTUBHO. Pe3ko pas3BepHyB CBOW Kkopabnb, OH BAPYr
peLnTenbsHO BpocKn ero HaBcTpedy Onvxanwemy npecnegoBaTtento. 910 okasancsa "dep-oe-
JleHc", ObICTPbIN U U3KAWHbLIA KOpabnb, MO-BMOMMOMY CBEPXY O0HU3Y 3a0UTbli CaMbiM
N3OWPEHHBbIM HaBUIALUMOHHBIM U 060€eBbIM 000PYAOBAHMEM, YCTAHOBAEHHLIM €ro MpPexXHUM
BnagenouemMm. Bnpouyem, MoxeT ObiTb M HeT... [na cogepXxaHus Takoro o000opyaoBaHUS
Heobxoguma Kyya AeHer, a 3ToT Kopabsb y)ke MHOroe NoBnaan Ha CBOEM BEKY.

Conunxasacb ¢ nupatom, Anekc peLunn NPpUMeHUTb pakeTy. Y HUX Ha 6opTy ObINO 4YeTbipe
pakeTbl, NPUYEM OOHA U3 HUX yXe Obina HaueneHa. OH Haxan Ha nyckoByk knasuuwy, "Kobpa”
B3OPOrHyna, CMEPTOHOCHbLIM cHapsaa nowen K ceoen uenn. OHa Hawna ee u "®ep-pe-JieHc”
OyKBaNIbHO NCYES.

"MoxeT ywen B runepnepexon?” - nogyman Anekc, - "Bpoae He noxoxe". Ha camom gene
OH NPOCKOYMA MWUMO MPOTUBHMKA W Tenepb, BKIOYMB 33a0HUIA 3KPaH, YBUAOENA OrPOMHOE
oTnmBaloLlee cepedbpom 0651ako, ObICTPO pacLUMPSOLLEECS HABCTPeYy 3Be34aM.

- OTnnyHaga ctpensbba! - BOLOXHOBEHHO OTKANKHYMACh QNINCCUS.

M3 obnaka nenna n metanna NpocTynuin KOHTYPbl Apyroro kopabns n Anekc BHOBb YLLEN B
netno. HoBbI nasepHbIl 3apsaa NpUHSI Ha cebs KOPMOBOM 3KpaH. Tenepb, KOrga OXOTHUK 3Ha,
YTO ero xepTtBa 0b6nagaeT CUCTEMON NOAABNEHUSA PAKET, OH PeLuna "cecTb Ha XBOCT" n nobmeaTb
€ee nasepom.

910 TOXe Obina "Kobpa". py30NpPUEMHUKK LLUMPOKO pacnaxHyTbl, rOTOBble NOA0OpaTb
KOHTEMHepPbI C AparoueHHbIN LWaHACKMACKUM MEXOM pa3duToro Toproeua.

Ho y Anekca Ha cen cyeT Obiim nHble nnaHbl. MaHeBp. KcesaBp onaTtb neped, HUMu. OroHb
KOPMOBOIO fla3depa. Hblpok BHN3, pa3BOPOT, BbIXO4, B HENPOCTPENNBAEMYIO 30HY U ANTEKC HaUEnu
HOBYIO PaKkeTy.

- He Hapo, nobeperun ee, - ¢ coxaneHnem B3a0xHyNna dnuccus.

- 91 3Hal0, HO HaM XBaTUT OEHEr Ha 3aMeHy, - ckasas Anekc.

- Torgpa He XxBaTUT Ha 9HEPro3abopHuUKW, - HaNoOMHWUAA Anuccua U oba OT Ayww
pacxoxoTtanucb. B Takoe BpemMsi OHM Aymasnn O HOBbIX NOKynkax!

Lo cTtaHumm c ee cuctemonm obecneyeHnss 6e30MacHOCTM OCTaBaslOCb €Llle CULLKOM
haneko. Anekc cagenan KpyTom Bupax K COMHLY M pe3ko cbpocun ckopocTb. lNpecneposatens
naeanbHO NMOBTOPW MNEPBbIN MAHEBP, HO HA HECKOJIbKO CEeKyHA, 3ano3gajn C OPUEHTaUnen n He
ycnen 3atopmMo3uTb. OH He ycnen euwe MOHATb, YTO MPOM30LLNO, a OXOTHUK U XepTBa yxe
NOMEHSINCb MECTaAMM.

- Jaean, Anekc, gasain! - kpuyana B BOCTOpre damccusa, a Anekc BroHsil OgviH 3a Apyrmm
nasepHble 3apagbl B TenOo Bpaxeckoro kopabns. "Kobpa" Ha 9kpaHe KpyTunacb w
n3BopaymBanach, Ho Anekc He aymarn, OH TOJIbKO pearmpoBan n MetTogm4Ho obmean NPOTUBHMKA.
TemnepaTtypa HOCOBOIO fla3epa OnacHoO NoBbICUAAChk. [MpaT BbINyCTMN pakeTy, HO ANeKC He cTa
oTBNnekaTbcs Ha nporpaMmmmnpoBaHme ECM 1 cnokonHo paccTpensan ee na3epom.

Y dnuccun nepexsatuno AblXxaHMe M OHa B BOCTOPre CMOTPEsia Ha IOHOLY, YBEPEHHO
OEP>XaBLLEro B pykax UX Xu3Hb 1 cyapoy.

Ewe yepes MrHoBeHbe BCe KOHYMIIOCh. [npaT B3opBasCs, 3HEPrnm ero 3aluuUTHbIX NONen He
yOanocb caepXartb Takon HaTUCK. AneKc ycren yBuaeTb MefibkaHne criacaTesibHOM Karcysbl U Ha
MIHOBEHbE BCMOMHWJ Ty BCMbILWKY OFHS, KOTOpas YHMYTOXWNa ero COOCTBEHHbI Kopabnb, OH
BCNOMHWN rmbenb poaHon "ABanoHnn”.

Ero nepBon peakuuen OblI0 OPOCUTLCS B MOrOHI, HO NoAyMaB, OH YCMOKOUICS W
oTkasascd OT 3ToM naeun. A BOKpyr CBepKanu v KyBblpKanncb KOHTENHEPDLI C pa3bmnToro kopabns.

- NogymaTb TONABKO, Kakad >XanoCTb, YTO Yy HAC A0 CUX MOP HeT rpy3o3abopHukal -
npobypyana dnmccus.

3aTo Mbl NOAYYUM MPEMUIO 32 MMPATOB, - YXMbIIbHYJICS ANeKC, - U MPUTOM 3a ABOUX.

- Anekc, Tbl 6b11 BENMKONENeH. JletaTb C TOOOM Mexay 3Be34, - 60/bLias YecTb.



Anexkc CnNoOKOMHO Bes CBOW Kopabnb K niaHeTe n 6onblue HUKTO He cka3an Hu cnoBa. OHu
Jaxe He yrnoMsiHynm TOT ¢akT, YTO 3TO ObII0 NEPBOE HACTOSLLEE CPaXeHUe, KOTOPOe OH MPOBE
6e3 ee nomMmoLUM.

NIABA 6

OHn yxe ToproBann B Te4eHWEe Tpex MecsaueB 1 Tenepb B "Hemeange" TpyaHO 6bi10 Obl
y3HaTb Ty "Kobpy", koTopasa korga-to Obina HaarpobHbiM kamHemM FeHpu Benna. MNMokpalueHHas,
pacLBeYEHHas ONo3HaBaTENbHLIMW 3HAKaMM, OCHALLLEHHast HOBbIMM BOEBbIMM HAACTPOMKAMM, OHA
BCce 6onee n 6onee noxogmna Ha 60eson kopabrb.

Tpu Mmecsua TOproean 1 HM Ha Yac Anekc He 3abbiBas O rNaBHOW LEeNn CBOEN XN3HN. KTO-TO
WM 4TO-TO, 3aMaCKMpPOBaBLUMCb MNOA MUWPHOrO TOprosua, ybun ero ortua v caoenan 3STo
npegHamepeHHo. [la, ero otey, BE CJ/IOXHYIO XW3Hb U, COrNacHO HErnMCaHHOW ranakTU4eckom
Tpaguumn, coenan BCe BO3MOXHOeE, HanpasBmB W CblHA No ToMmy Xe nytn. U Anekc Panpep
onpasgaeT Bepy oTua.

BonpocoB nepen, AnekcomM BO3HMKANO HE MeHbLUe, 4eM 60nn 1 rHeBa. To Xe COCTOAHMe
nepexmeana n IaAnNCCcusl, XoTs OHa, Kak 1 BCE XEHLWMHbI Teopra, peako Nposieisisia CBOM 3MOLVN.
Tem He MeHee, Anekc 4yBCTBOBAs KUMEHNE FOPSIHMX YYBCTB NOA, XO/I04HOW BHELLHEE 0D00YKON.

Y Hux 6bina obwaa 3agada. OHM A0MKHbBI OblN BbIXXNTb, CTaTb CUIIbHBIMU U OTOMCTUTb. ViM
NpPeacTosno A0Nro BMECTE XaaTb U 06a NOHUManmM, 4To nydwero n 6onee Mon4yanmMBoro napTHepa
0151 CBOEN LeNn UM He HanTu. B To e Bpems, M 0601M ObIsIo HENETKO. ..

BcTpeya ¢ nupatamm HEMHOro noBpegwna kopabn. 3gecb M TaMm nocTpajana Kpacka,
pa3donTanmcb HEKOTOPbIE NaHeN 00NMLOBKM BOEBLIX HAACTPOEK. DTO 03HAYaNI0 HEOOXOANMOCTb
NOCELLEHNSA CTaHUMM 00CNyXunBaHmns. Bnpoyem, 3TOM BO3MOXHOCTbIO CTOUIO BOCMONb30BAaTLCH,
NOCKOJIbKY MM, Kak Nno6eanuTenam nMparTos, 3TOT CEPBUC nonarancs 6ecnnaTHo.

910 cpaxeHune gnsa Anekca 6b110 NEPBbIM CAMOCTOATENBHO BbIMFPaAHHBIM 60EM, HO 3TO Obi
HEe nepBbIn nx 6on. Ecnm Obl dnmccua He CKpbiBanacb, OHAa BMNOMIHE MMena Obl NpaBoO NogaBaTb
3asBKy Ha paHr "OnacHbIn”. A Tak Kak el NpMxXoauioCb COXPaHATb CBOE MHKOMHUTO, BCe nobenbl
3aHocunucb B peecTtp Anekca. CerogHawHMn 601 AnekC BOCMPUHAN KakK 3HAYUTENbHbIA Luar
BNepen, 1 BrnepBble Yy HEr0 NosiBUIOCH YyBCTBO, YTO OH MO-NpaBy HOCUT TOT PaHr, KOTOPbIA eMy
npuceounu bnarogaps ycnexam 3nccumn.

OH HanpaBun cBOM KOpabsb BHYTPb TbICAYEKUIIOMETPOBOW 30HblI Had MOBEPXHOCTbLIO
NnnaHeTbl N €e OMCK 3anofHKUA coboM BeCb aKpaH nepenHero o63opa. Kopabnb passepHyncsa Ha
CaMOn Masnion CKOPOCTU N MeAJIEHHO BPALLALWNIACS MeTanYecknii kyd 3acsepkan nepeg HUMm
- MAAHETHas CTaHUMS C pacnaxHyTbiM 3€BOM MPUEMHOI0 OTCeka.

- Kctatm o CTbIkOBOYHOM KOMMbIOTEPE.., - Hayan ObiO Anekc, ypaBHMBAss CKOPOCTM
BpaLLEeHMs kopabnsa n CTaHUUW.
- lMyctas TpaTta peHer... - mpecekna ero nonbiTky Anuccus. - Ecnm Tbl HE MOXellb

CTbIKOBATbCH Tak, 4TOObI HE 060apaTh Kpacky ¢ 60pToB, Tebe BOOOLLE HeYero aenatb B KOCMOCE.

Anekc 6bl1 NPeKpacHbIM NUIOTOM, HO BXOA, B MPUEMHbIN OTCeK CTaHuuin Tuna "Kopuonuc”
Obin ero cambiM cnabbiM NyHKTOM. OH, KOHEYHO, cOenan 3To U Ha Cen pas, HO B3JOXHYJT CMNOKOWHO
TONbKO TOrAga, korga kKopabnb, BOWEAWWA B NMPOCTOPHLIM aHrap, Obll NOAXBa4YEH MarHUTHbIM
MaHUMYNATOPOM N NPUTSHYT K CBOOOAHOMY cTanento. TyT Xe CTbIKOBOYHAdA LUTaHra aBTOKOMA
CKONb3HyNa BOOJIb KOpPryca 1 NOAKIYMNach K pa3bemam Kopabns.

Moka 3nuccua kak 0ObIMHO NpATanacb B cnacatenbHOW kancyne, Anekc C MHTEPEecoMm
paccmaTpuBan Kybn4yeckoe BHYTPEHHEE MPOCTPAHCTBO CTAHUMWN: TAMOXEHHbIE, MOJINLLENCKME,
peksiamMHble Kopabnn, PEMOHTHbIE MOAYNN, - BCE 9TO MeAJIEHHO NepeMeLLanocb B MPOCTPAHCTBE.
Y Kaxgoro cBoe Aeno, Kaxabi 3Han cBow BU3Hec.

Mo kaHanam aBTOKOHA ANEKC AO0NOXWA O rpy3e Ha 60pTy M MONyyYun NoATBEPXAEHME
permctpauum nobeapl Hag NMpaTamMmm U CBUAETENLCTBO HAYMCAEHMSA NPU30BLIX TPUALATU KPEeOOB.
OT0 Kak pa3 TO, YTO HY>KHO AJ19 NOKYNKM HOBOW PakeThl.

Korpa Bce opmManbHOCTM NPOBEPOK M NEPENPOBEPOK ObIN 3aKOHYEHbI, DNUCCUSA HAKOHEL,
NOoKKHyna ceoe yoexuie. Tak y>k Nonyy4mnochb, YTO MMEHHO cnacaTenbHas Kancyna ctana ans Hux
npeaMeToM nepeenen HeobxoammocTu, 6e3 KOTOPOro OHM He MOrnm Obl MOCEeTUTb HU OAWH
nopt. MIm yoayHo ymanocCb KynuTb MNOAEPXAHHYKD BCEro 3a 4YeTbipe COTHU U camo cobon



Pa3yMeeTCs, 4TO OHU HE COBMPANUCb NCMOJIb30BATb €€ N0 HA3HAYEHUIO.

Tenepb HaYanucb 0ObIYHBbIE TOProBbie Npouenypbl. CHavYana npogaxa, 3atem obcyxaeHue
o4YyepenHoro perca un, HakOHeL, MoKyrka HOBOro ToBapa.

Toproens BO MHOroM HanomuHaeT wurpy. lNpu n3BecTHOM cnpoce n ObiCTpoM o0bopoTe
BCErga MOXHO NOy4nTb HEOGONBLLOW, HO HAAEXHbIN A0X04, HA NPOAYKTaX, TEKCTUE, MPOCTENLLEM
NPOMbILLNEHHOM 000PYA0BaHNM N HE3AMbICIOBATLIX Oe3aenyuikax onas 6oratbix. HO HENPEPbLIBHO
BO3pacTalolas CTOMMOCTb 00CAYyXMBAHMSA KOpabna n notepm OT Nepuoanyecknx CTblHEK OYEHb
CKOPO CbepalT 3Ty CKPOMHYIO, C TakuM TPyAOM MOJNIyYEHHYID Npubbiib, NOCNAE 4Yero BCe
npeanpuaTne CTaHOBUTCH NPaKTUYECKM OECCMbIC/IEHHbLIM. Y3HaTb LEHY Ha T€ UM UHbIE TOBApbLI B
Apyrown 3Be3gHON CUCTEME HET HMKAKOM BO3MOXHOCTU. Bce npaBmuTenbcTBa peBHNUBO obeperatoT
KOMMEpPYECKY0 MHPOPMaLMIO O CBOMX PbIHKaxX. 3a nepegadvyy vHpopmMaumm O ueHax rno kaHanam
dakc-CcBa3M cneayeT O4YEeHb TAXENOe Haka3aHue.

EcTecTBeHHO, LeHbl HecTabunbHbl. BO BCex cucrtemax, gaxe B camMbix OegHbiX, OpyayloT
ceTun crnekynsaHToB. Ewe B4epa 3a TOHHY NMyCTOPECHUYHKMKA, KYMNJIEHHOro Ha PeopTe 3a Tpu kpeaa
nasann Ha LlenH3unne no BoceMb, a CerogHs ¢ TpyaoM NokyrnaktT BCero 3a asa. Ml oeno BoBce He B
TOM, 4YTO CMPOC Ha MYCTOPECHMYHUK cokpaTuncs. NpocTto 6anaa cnekynsaHTOB Chirpana CBOK Urpy
1N NogMsnNa PbiHOK.

Lo cux nop Anekcy n dnuccum Be3no. OHM NnepeBesnn BapropHckue wenka ot Pekcebe Ha
MHepy n yaBouny CBOKO MEPBYK COTHIO kpeaoB. [MOTOM OHM TOproBasm 30JI0TUCTON 4ellyen
repeTeaHckmx penTuanin v ¢ TPyaoM BepHynm 3aTtpadeHHoe. OHM nocTaBuiamM ABaauaTb TOHH
CeMSIH NoACOoNHeYHMKa ambubrongam Ha buepne, ona KOTOPbIX 3TO OblN U3bICKAHHbLIN AENNKaTec
N NUWb NPUOBLIB K MECTY Ha3HAYEeHUs C yAUBNEHNEM OOHAPYXWUAW, YTO BCENAAHETHas myTtauus
M3MEHUA BKYCOBbIE Xene3bl obutatenen... n noctasmna NocnegHux rnepen npobnemon nomcka
HOBbIX AenukatecoB. [JOcTaTO4HO ONM3KO NOAXOoAvnIn Ons 3TOW Lenu apomMaTuyeckme macna v
naBaHOoBas TyaneTHas bymara, HO BCe Xe 3TO He TO. [[Ae-To BCce-Taku A0KHA ObITb BOSMOXHOCTb
HACTOALLENO poxopa v paHo nnu no3gHO OH NpuAaeT.

Mepebpocka 060pyaoBaHUS M3 BbICOKOPA3BUTLIX MUPOB B CpegHepasBuTblie Oka3asiacb
BeCbMa NpUObLIIbHBIM Oe/T0OM. ANEKC N Dnuccus BbICTPO MOHANM TakXe, YTO Ha Pa3BUBAOLLINXCS
NPOMBILLSIEHHbIX MAaHeTax BCerga MOXHO MMETb XOpPOoLMWA [0XO04 OT TOProBau npegmetramu
POCKOLLM, HO CaMOn NPMObINbHOW 0bewana cTaTb onepaums ¢ NPogaxen LWaHaACKUICKOro Mexa Ha
KcesaBpe. OHM Kynuam ero no TpuauaTb KpeaoB 3a TOHHY M cendac AnekC B HEpPBHOM
HaMpPS>XXeHUM oXnaan OTBeTa Ha 3anpoc BMPXKEBLIX CBOAOK MO MEXaM.

OH He yagepxancs n B TpuyMdasnbHOM XECTE€ BCKMHYN PYKW, KOrga MNOHSAN, YTO OHU C
dmMuccmen yrtpomnu ceom kanutan. Ha aTot pa3 um ynbibHY10Cb HACTOSILLEE CHACTLE.

Mex oHn npogann 6e3 npobnem 1 3anpocunn CBOAKY LLEH HA BOpToBOE 0OOpPyAOBaHME U
BOOpPYXeHune. HoBas paketa ctomna CBOM CTaHAApTHbIE TpMauaTh KpeaoB. ANekc 3akasan OaHy U
aBTOMAaTUYECKMN POOOT NPUCTYNWUI K MICNOSTHEHMIO 3aKa3a. JlydeBble nasepbl NO ThiCAYE 3a LUTYKY
ABNANM cobOo NO4YTU HENpPeonoMMOE MUCKyLeHue. TonanMBO M COBEPLUEHHO Heobxoammoe
3Heprorpy303abopHOe yCTPOMCTBO 0OXOOMNMUCh B MATbCOT ABaguaTb NATb, a 9HepreTunyeckas
©omba cTounna eule BaBoe bonblue.

KoHeuHOo, 3Hepro3abopHukn obelwany 60nbLyD 3KOHOMUIO. MOXHO OyaeT B AanbHENLLEM
HE TPaTUTbCHA Ha roptodee, a NONoJHATbL Oakm, MOANUTbLIBAACL OT 3Be3hd. ITO ObII0 xopollee
BNIOXEHME, AaXe Npu TOM, YTO LEHbl 34eCb Obl/IM HA COTHIO Bbille, 4eM 0O0bIYHO. Anekc 3aka3san
O[HO YCTPOMCTBO. Ha AOCTaBKy U MOHTaX ynaeT NpUMeEpPHO ABaauaTb YacoB (OAMH CTAHOAPTHbIN
OeHb). 3anpasuB Kopabsnb, ANEKC NPUCTYNUA K N3Yy4EHMIO cnucka KcesaBpmaHCKMX OenmMKaTecos.
Y HUX ewle ocTtaBasoCb TPUCTa ABagLUATb KPeAoB - CymMMa, C KOTOPOW 4yBCTBOBaTb cebs Oblno
HeyloTHO. C Apyror CTOPOHLI, KOpabsib MEeN OAOMNOSIHUTENbHYIO QHEPreTUYECKYIO 3almnTy, nasepsbl
C 4YeTblpex HanpaB/IEHUN, MONHLIA OOEKOMMNEKT pakeT U rpy303abopHuk. lNporaeHo 6Gonee
NONOBUHbI NYTU NPeBpaLLeHns Toproeomn "Kobpbl” B 60eBO Kpelricep.

dnuccmsa ToXe BHMMATENbHO m3y4vana CnuUCcoK. YAMBUTENBHO, HO KCEHO3aBpuaHLpbl,
6onbLme NdunTenn aK30TUKM, Masio YTO MO NPEAJIOKNTL B 3TOM nnaHe. Tak, Hanpumep, BCEro
OBa BMaa HapPKOTUKOB ObINIO HA PbIHKE: apKTYPUAHCKUIA NOMNHUTPAB WU, Kak HU CTPaHHO... Tabak.
Anekcy ObIno Hag, 4em nogymMmatb.

- lymaio, 4To ¢ TaBakoM MOXHO Oblf10 Obl MONPOOOBATh...



- He-a, - npomoneuna dnuccud. - He BbINAET, HUKOTUH CMEPTENEH B MasbiX A03ax Ajs
6onbLWKMHCTBA pac.

- A ecnm B ryMaHOUAHYO cucTemy?

- Bce paBHO onacHo.

LLinpoko npepnaranncb MUHepasnbl, HO LEHbI Obin He Te. [iopacbOoH - pyaa, U3 KOTOPOM
NOCNEe OYUCTKU U CTApPEHUS NOy4aloT AlopanuymMm gns CTpomTenbcTBa Kopabnemn, wen BCero no
BOCbMW 3a TOHHY. A OH WUCKJ/IIOYMTENIbHO XOPOLWO npopaeTtcs Ha Jlemse, HO 0o JlenBa oTtcioga
CTOJIbKO CBeTOBbIX N1eT! He noaxoauT.

LparoueHHble kamMHN? lpennaranmcb KawTaHUT M cepedbpucTbin crnekToHan. Euwe Obin
KpacCHO-3efleHble SMepOoHabl. HO nnpathl yuyloT Takyo 000blvy Aaxe 3a napy CBETOBbIX JIET.

YucTto 3 nbonbiTCcTBa dancecus obpaTtmna BHUMaHME Ha NPOAAXKY ABYXCOT OKAMEHEBLUMNX
KOCTeWn gmpoHogakcaypurHa no COpoK KpeaoBs 3a LUTYKY.

- Korpa Hmbyab cnbiwan 0 HUX?

Anekc oTBeTu:

- Hdaxe Bugen ogHy B My3ee y cebs goma. OHuM XmBble M notT. MIm Bonee copoka
MWASIMOHOB NET U, TEM HE MEHEE, OHM NOT. HENOHATHO, Yero OHM XAyT. TO I UM HYXHA Kakasi-To
Hacenka, TO /N XAOYT U3MEHEHMS KnumaTa. OTO Ta30Bble KOCTU, TaK YTO BO3MOXHO, YTO OHU
CNy>KaT 4eM-TO BPOAE MHKYDALMOHHOW KaMepbl, HO TOJIKOM HUKTO HUYEro He 3HaeT.

- A OHW ugHsaTca?

- O4eHb, XOTH TOYHYIO LIEHY S HE 3Hal0.

- MpoBepb N0 CNMCKY 3anpeLLEHHbIX FPY30B.

Anexkc nposepus. HUKaKnNX N3BECTHbLIX OrPaHUYEHNI HA UMMOPT 3TUX OKAMEHENOCTEN OH He
HaLuen,

- KaxeTcs, 9To MHTepecHee, 4em ena.

- OTO YXX TOYHO.

- Tak 6epem..?

- Moxanyn...

Ho He ycnen Anekc HabpaTtb Ha kfaBMaType 3aka3 TOProBOMY LIEHTPY, Kak BCMbIXHY/T 3KpaH
"Mony4yeHo coobuleHme...".

- Pend. - papocTtHO ckasan Anekc. danccum ToxXe NoHpaBwuiacb NepcrnekTnea NoBuUaaTb
Penda 3eTTepa n noroBoOpuTb C HUM €eLLe pas.

Ho BOBCe He cTapblhi KOCMUYECKUI TOProBeELL, MOSIBUNCA Ha 9KpaHe, koraa Anekc Bblllesn Ha
CBSI3b.

N306paxeHne Ha aKkpaHe BHO NPUHAAexano 4en10Be4eCkOMyY CYLLLECTBY, a HE r'ymMaHouay.
Ho ero nmuo He NoaaaBanoCb HUKAKOMY onmcaHunto. EcTb Mmacca cnocob60oB n3ypoaoBaTth HenoBeka
00 HEey3HaBaeMOCTW M NpeBpaTuUTb ero B nogodbue HOYHOro Kolumapa, Hanpumep nponeTeTb
CNMWIKOM ONM3KO OT 3Be3Abl, CAMLWKOM 4acTOo NoABeprartbCs BO3OENCTBUID MEX3BE3OHOMO
Bakyyma, nopaboTaTtb B HEKOTOPbIX pygHMKax... Ho cenyac, rnaaa Ha 6yrpucTble Cepble Onyxou,
NOKpbIBAlOLIME MNOTb YEenoBe4yeckoro nuua, Anekc He Mor cebe pgaxe npeactaBuUTb 4YTO
NPOU30LLIO C ero cobeceaHnNKOM.

'yObl, KAk 0OPbLIBKU MayTUHbI, 3aTPENETaNn Ha CEPON NNOTKN, ckeneToobpa3Hasa CKpoYeHHasa
pyka, CKBO3b KOTOPYIO NPOCBEYMBAJIN KPACHblE KPOBEHOCHbIE COCYbl, KOCHY/IACb TOHKOW Npsiauv
BOJ1OC, NPUYya/IMBO cnagaslen ¢ A4edopMUpoOBaHHOM rOoBbI.

- Tol Panpep?

Mo kpanHen mepe, ronoc 6bi1 HOPMasbHbIM U MPUTOM MYXCKUM.

- HasoBuTe cebs.

MrHopupys BOMPOC, He3HakoMmel, npogomkan. - Yem cerogHa Topryewb? MwuHepans?
Cneunn?

- A Bam 3a4em?

- He 3Haio TBOMX MnaHoOB, HO 4YTO Obl Tbl HM Aenan, y MeHs ecTb Ons Tebs npeanoxeHme
nonay4ywe.

- He ctan 6bl ¢ TOGOW TOproBaTh Aaxe paan cnaceHnsa OT CBEPXHOBON.

- A Pend 3etTep 6bl cTan. Hero aTo Thl TAKOM HEPBHbINA?

- Tol 3Haewb Penda? — yamsuncsa Anekc, o3aga4eHHbIN yOMMHAHUEM 3HAKOMOI0 UMEHMN.



- N a n non BceneHHon. - N3ypoaoBaHHbLIM YesIOBEK HaK/IOHWIICA Bnepen. HYepTol nvua
3aHsANM BECb 3KPaH. ITO NApasunThbl.

- He nonan?!

- 91 roBopto, 3TO Napas3nTbl, - HE3HAKOMEL, NMPUKOCHYNICA K nnuy. - JIM4MHKKN naykoB. A
paboTtan Ha [uMKCTpe, roe v NpPULLIENCS MO BKYCY 3TUM YepBsakam. 30eCb MX napa MUIIMOHOB.
Mepuoa nHKybauym NPUMEPHO AECATb NIET - 9TO U OyAeT MOMM KOHUOM. XoTen Obl 9 ObiTb Ha
TOpPXEeCTBEHHOM 00eae y CBOEro Hegpyra, Korga MeHs pa3opBeT, HO Tak TPyAHO BCE TOYHO
paccuntatb! B 0buwem, napeHb, s He BUHIO TebS 3a TO, YTO Tbl MHE HEe O0BEps€Ellb, HO HE HaOo
CyOuTb TOJNIbKO MO BHELWHOCTU, Anekc. Tbl Beab Anekc, He Tak nn? 9 nmeto B BMay, CKaxm pagn
6ora, Tyoa nu 9 nonan?

- [a, 9 Anekc Pangep.

- A a lMatpuk Mak 'peBn. A xouy ckasaTb Tebe TONbKO ABe Bewwm. NepBoe: yben 3melo.
Mpunoxmn aTo NpuBMAEHME, KOTOPOE NpecnenyeT MeHs uenblx Natb net. 9 He nunoT. KTo f, He
MMEET 3HAYEHUS, HO TaKnX, KaK 1, 00nbLLe, YeM MOACOJIHEYHbLIX CEMEYEK, KOTOPbIE Tbl NEPEBES 3a
CBOIO XWN3Hb. Mbl XAemM BO3ME3ANs N HE MOXEM MNONy4YnTb ero camu. Y6emn 3aMmeto 1 Tbl MOMOXeLlb
BCEM HaM.

Anexkc He cMOr caepXxaTb YCMELUKM Ha CBOEM Nnue, XOTb U MOHMMAJ, YTO MEHee BCEro
cenyac npuctano ynbibarbcsa. OH 4YyBCTBOBAs, 4TO UM MaHuMnyampyloT. UM ynpaeBngioT, Kak
3anporpamMMmMpOBaHHbIM POOOTOM, 3aCTaBAdd XO0OUTb NO 3aMKHYTOMY OECCMbIC/IEHHOMY KpPYyry.
YtOo npoucxoomT BOKPYr Hero, 4epT nobepun?! Ewe Tpu Mecsua Hasag ero cyeT nobepn
duKcmpoBancs ToNbKO Ha mmutaTope. Kpacka Ha ero NuMueH3mm euwe He BbiCoXnia M, TEM He
MEHee, Kakme TO Cuiibl BbiOpanu MMEHHO ero OpyaMemM MEeCTM HE OMacCHOMY, 8 CMEPTOHOCHOMY
NMPOTUBHUKY.

3a HuM HabnaaeT MHOIo Noaen N BCE OHU 3aTamB AbIXaHWe 4ero-To xayT. [loyemy oH?!
Moyemy nmeHHO OH?! N Kak cloga BCcTpanBaeTcs dnmccua?

- XopoLwo, - CMOKOMHO ckasan OH. - A noHan. Ho Tbl ckazan: "[ee sewn™.

- meHHo. Ckaxun, 910 Perid nocoseToBan tebe NpOBEPHYTb ONEpaLMiO C LUAHACKUIICKUM
MEXOM, Kak TOJIbKO Tbl CMOXELLb €€ ocunuTb? 9 npas?

OH 6bIn NpaB., 3T0 ObIST 0AVH N3 NOCNEOHNX LLEHHbLIX COBETOB Penda, n Anekc ero He 3abbin.

Mak N'peBu npogoskan:

- aB Tebe Takonm coseT, Pend tem cambiMm nocnan 1edsa ko MHe. Tebe HyXXHO NOaKOBaTb
CBOIO Knavy. Tbl OOMKEH B3ATb HA OOPT 4TO-TO AENCTBUTENbHO cTosulee. Jletn B CayT-Cutum,
HangeLwb LeHTP YacTHom Toprosenn B Komnnekce MarennaHa.

- 91 y>xe nogKoBasi CBOO KJisivy.

- OTO Thbl TaKk cyMTaewb. TeM He MeHee, NeTn Ko MHe. He ynyctn xopowuin waHc. Cayt-
Cutun. Komnnekc Marennaxa...

Anekc konebancs Hegonro. OH rngHyn Ha dnnccuio. MNMoxas nnevyamm, oHa KMBHyna, u Anekc
NPUHAN NpeasioXeHne.

(MpooonmkeHne cnenyer).
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