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Microcalculatorul personal TIM-S sau Informatica la indemina tuturor
TIM. S.ul Dvs. se prezinta:

Rezultat al colaboririi dintre Institutul Po-
litehnic Timisoara si Institutul de cercetéri
pentru Tehnica de Calcul si InformaticA Timi-
goara, microcalculatorul personal TIM.S produs
de Fabrica de Memorii Electronice si Compo-
nente pentru Tehnica de Calcul — Timisoara
este destinat introduceri informaticii pe o scari
largd, in toate domeniile de activitate, incepind
cu invatdmintul prescolar, pinad la cel superior,
continuind cu cele mai diverse aplicatii din do-
meniul ingineriei, gestiunil, calculelor contabile
si statistice, calculelor stiintifice si terminind cu
conducerea in timp real a proceselor industriale
de complexitate mici/medie.

Microcalculatorul TIM. S permite introduce-
rea puterii de calcul oriunde aceastd necesitate
se face simtitd, ducind astfel la o crestere re-

marcabild a productivititii muncii. Accesibilita-
tea fird nici un fel de pregitire speciald la
aceastd putere de calcul este asigurati de lim-
bajul BASIC, limbaj in care se programeaza
aplicatiile pe microcalculatorul TIM. S. Extrem
de usor de invitat, fard a necesita cuncstinte
anterioare despre programarea calculatoarelor,
limbajul BASIC implementat pe TIM. S intru-
geste doua relatii esentiale, nu intotdeauna usor
de combinat : complexitatea redusi (set redus
de instructiuni, descriere simpla a instructiuni-
lor) si instructiuni puternice (permit efectuarea
de operatil complexe in cadrul unei singure
instructiuni). Elaborarea programelor poate fi
astfel ficuti de nespecialisti in informatica,
dupd o perioadd de initiere ce dureazi doar
citeva zile.

: TIM.S-ul Dvs. Va sta la dispozitle :

Gama de utilizare a microcalculatorului
TIM. S este extrem de vastd ; ddm doar citeva
exemple sugestive :

— activitd{l de gestiune, legate de stocarea,
regisirea si prelucrarea unui volum mediu
de date :

— subsisteme contabil-financiare (in In-
treprinderi, comert, institutii bancare, tnvati-
mint, familie) ;

— secretariat de birou (carnet de note,
agenda telefonici etc.) ;




— gestiune magazii de materiale, verifi-
cdri prezentd stocurl minime necesare sau in
exces, etc. ;

— microbazid de date, pentru pastrarea
si cautarea celor mai diverse informatii, in
functie de criterii prestabilite.

— activitdti cu caracter industrial :

— achizitie si prelucrare de cate ;

— control procese industriale.

— activitdti de cercetare-proiectare :

— calcule ingineresti ;

— calcule matematice si statistice ;

— calcule economice ;

— simuldri de procese ;

— proiectare asistata.

— activitati fn agricultura :

— administrare terenuri ;

— urmdrire lucrari agricole ;

— gestiune de resurse.

— activititi cu caracter educativ-formativ :

— Invétarea programérii microcalcula-
torului ;

— Invétare asistatd de TIM. S.

— activitdti cu caracter de memorare
(intrebari/raspunsuri) ;

— activitati de tip logic ;

— simulare si modelare (trafic rutier,
pilotaj aeronave, etc.) ;

— Invétare limbi strdine, reguli gramati-
cale, dictionare ;

— jocuri ce dezvoltd aptitudinile logice,
decizionale, etc.

— activitdti cu caracter medico-sanitar :

— evidenta pacientilor si a anamnezei
bolii ;

— diagnostic asistat de calculator ;

— evidenta medicamentelor, a posolo-
giei de administrare, a incompatibilitdtii intre
diverse medicamente ;

— evidenta traseelor de acupuncturi ;

— trasare bioritm.

un bun TIM.S poseda multe calitafi:

Partea determinantd a pretului oricdrui sis-
tem de calcul actual este stabiliti de periferi-
cele utilizate (dispozitive de afisaj alfanumeric,
memorii externe pe suport magnetic etc.),
costul lor depidsind in multe cazuri pe cel al
unitdtii centrale. Perifericele costisitoare, ob-
stacolul principal in calea disemindrii puterii
de calcul in toate domenlile de activitate, au
fost inlocuite in cazul TIM. S-ului prin :

— tastaturid elasticA ultraplatd, fara piese
- mecanice in miscare, cu un inalt grad de fiabili-
tate, permitind utilizatorilor comunicarea cu
microcalculatorul.

— bransarea directd la borna de antend a
unui receptor de televiziune alb-negru, color,
monitor obisnuite, care serveste astfel la vizuali-
zarea programelor introduse, a rezultatelor
emise de programele de aplicatie, trasérii de
grafice pe ecran, etc.

— bransarea la bornele de microfon, respec-
tiv difuzor, a unuil casetofon sau magnetofon
mono sau stereo de orice tip, permitind astfel
salvarea pe banda sau casetd a programelor in-
troduse de la tastaturid §i reincircarea lor ra-
pidd fn memoria microcalculatorulud, ori de cite
ori este nevoie.

De remarcat cd nu sint necesare nici un fel
de modificari ale receptorului TV sau casetofo-
nului, respectiv magnetofonului.

— optional, la cererea utilizatorilor, se poate
atasa microcalculatorului TIM.S si o miniim-
primantd, cu litimea rindului de 40 de carac-
tere, avind astfel posibilitatea inregistrarii pe

hirtie a informatiei ce se afiseazi pe ecranul TV.

— disponibilitatea la 2 conectori a interfete-
lor de imprimant3 serie sau paraleld (Scamp,
Robotron, etc.).




— disponibilitatea la conector a magistralei
de sistem.

— memorie internd extensibild de la 48
Koctetl pind la 80 Kocteti : functie de specifi-
cul aplicatiei.

Inteligenta TIM. S-ulul nostru, asigurati de
interpretorul pentru programe de limbaj BASIC,
conferd acestuia o serie de facilitati :

— calcule In virguld flotantd cu o precizie
de 9 cifre zecimale semnificative.

— gestiune de date, memorate sub forma
numerica sau de siruri de caractere.

— posibilitatea de lucru sub CP/M (varianta
cu floppy).

— posibilitatea cuplarii la retea heterogena
de microcalculatoare.

— gamd completd de functii matematice
(sinus, cosinus, logaritm etc.).

— posibilitatea definirii unor functii.

— instructiuni puternice pentru prelucrare
graficd imagini.

— instructiuni pentru programarea culorii.

— posibilitatea apeldrii tn BASIC a unor
subrutine scrise in limbaj masini, pentru apli-
catii speciale.

— posibilitatea controlulul pe variabilele
sistemului.

— doud viteze de operare.

pentru cei care doresc date mal exacte :

Specificatii TIM.-S :
UNITATE CENTRALA

— realizati cu microprocesor Z80B, cu lun-
glmea cuvintului de 8 biti si vitez& de prelucrare
de aprox. 300000 instructiuni/sec. respectiv
500 000 instructii/sec.

— memorie RAM video de 8 Ko.

— memorie EPROM, care constitule supor-
tul fizic al Interpretorului BASIC, avind o ca-
pacitate de 16 Kocteti.

— memoria RAM destinatd utilizatorului
este de 48 Kocte{l. Din memoria RAM se ocupd
aproximativ 7 Koctetl pentru memoria-ecran g!
pentru sistem.

— in varianta CP-M cu driver de minifloppy
memoria destinatd utilizatorului este 64 Ko.

TASTATURA

— este de tip ultraplat, fird parti mecanice
In miscare, sau tastaturd in relief, avind 40 de
taste (litere mari, cifre zecimale 0—9, caractere
speciale §i caractere semigrafice), plus tastele
cifrelor zecimale §i tastele de mod dublate.

DISPOZITIV DE AFISAJ

— este constituit dintr-un televizor color
sau monitor color sau televizor alb-negru obis-
nuit, comandat de TIM-S in trel regimuri de
lucru : regim alfanumeric, in care se afigeazd 22
de linii a cite 32 de caractere fiecare, regim edi-
tare, in care se pot edita linii BASIC si regim
grafic cu o rezolutie de 256X192 pixell.

— se pot utiliza 8 culori cu strdlucire i cli-
pire, precum si 22 caractere grafice definite de
utilizator. Se pot utiliza gi 16 caractere semi-
grafi:e.

MEMORIA EXTERNA

— este asiguratd de interfata pentru caseto-
fon/magnetofon, cu o vitezi de transfer a infor-
matiei de aprox. 1500 baud, permitind stocarea
datelor §i programelor pe suport magnetic
(casetd/bandd) pentru reincirciri ulterloare
rapide. Controlul nivelului de inregistrare/re-
dare este automat, cu afisarea de mesaje la de-
tectare de nivel incorect.

— optional, una din variante asigurd memo-
ria externd pe unitate duald de minifloppydisc.




INTERFATA SERIALA

— asigurd transferul asincron la viteze va-
riabile, al informatiel cu exteriorul, permitind
cuplarea cu un alt sistem de calcul (direct sau
prin modem gi linje telefonic).

Respectarea standardului RS232C asiguri cu-
plarea cu terminale sisteme de calcul de tip
DAF2010, M118, 1100, cit si cu imprimante se-
riale (ROBOTRON 6311, etc.).

INTERFATA PARALELA DE 8 BIT!

— asigurd cuplarea cu imprimante (MIM 40,
SCAMP 9335, DZM 180, ROBOTRON 1152, VI-
DEOTON ES184, etc.), permitind listarea conti-
nutului ecranulul sau a rezultatelor executiei
diverselor programe.

MAGISTRALA LA CUPLA

— asigurd cuplarea unor extensii hardware
la magistrala microsistemului.

IESIRE AUDIO PE DIFUZOR

— asigurd pe de-o parte functia de martor
al apisarii unei taste (la receptia corectd a ca-
racterului tastat se emite un ,beep* scurt), iar
pe de altd parte permite generarea de sunete
prin program folosind instructiunea BEEP, sau
folosind rutine scrise tn cod masina.

SURSA DE ALIMENTARE

— asigurd tensiunile de alimentare necesare
functionarii microcalculatorului (+5V; 2A;
—5V, £12V; 0,6A).

[

VARIANTE DE LIVRARE

— TIM.S — 101 — Unitate centrald cu inter-
fatd : TV a/n cu nuante de gri, monitor gi
TV color, interfatid casetofon, interfata

seriald §i paraleld, magistrald externi,
sursé de alimentare.

— TIM.S — 102 — Varianta standard a/n cu-
prinzind unitatea centrald, casetofon sl
televizor a/n.

— TIM.S — 103M — Varianti cuprinzind uni-
tatea centrald, casetofon §i monitor color.

— TIM.S — 104 — Varianta optiune a/n cu-
prinzind unitatea centrald, casetofon, TV
a/n i imprimanta.

— TIM.S — 105M — Varianta cuprinzind uni-
tatea centrald, casetofon, monitor color
s imprimanta. A

— TIM.S — 106 — Variantd extinsd cuprin-
zind unitatea centrali, TV color, impri-
manta si unitate duald minifloppy.

— TIM.S :- 107 — Varianta retea cuprinzind
configuratia TIM.S — 106 si interfata de
retea heterogeni de microcalculatoare.

testele Banchmark

teste BM BM1 BM 2 BM3

Sinclair ZX Spec-

trum 4340 100 8300 100
TIM.S

3,5 MHz 4 080

6 MHz2880

20 760 100

94 7920 954 190920 96
68 5520 665 13900 66,9

teste BM BM ¢ BM5 BM 6

ZX Bpectrum 19600 100 23880 100 53720 100
TIM.S

35MHz 18980 96 22280 934 50700 94,4
6 MHz 13120 66,9 15540 65,2 35340 65,8

teste BM BM7 BM 8
ZX Spectrum 79620 100 238060 100
TIM.S

3,6 MHz 76 000
6 MHx 63 020

95,5 228640 936
66,6 159980 66,9




PROGRAMAREA MICROCALCULATORULUI

— se executd fie prin introducerea de la tas-
taturd a programelor, fie prin citirea pe caseti
audio a unor programe create gi salvate anterior.

Salvarea pe casetd este necesard, deoarece la
decuplarea alimentdrii continutul memoriei uti-
lizator se pierde.

EDITORUL DE LINII BASIC

— face analizi sintacticd automat3 la scrie-
rea unei linii.

— are 5 modurl de lucru cu 5 tipuri de
cursoare : K, L, C, G si E.

— are cursoare la alegerea liniei i la depla-
sare pe linia editata.

INTERPRETORUL BASIC asiguri compati-
bilitatea cu microcalculatorul ZX Spectrum
Sinclair.

— ocupd 16 Ko de memorie EPROM.

— valorile numerice se reprezinta in format
virguld mobil4, pe 5 octeti, cu un domeniu cu-
prins intre 1. E38 i 4.E-39, asigurind aprox.
9—10 cifre semnificative exacte.

— variabilele pot fi de tip numeric sau de
tip sir de caractere.

— numele variabilelor numerice simple pot
fi din mai multe caractere.

— tablourile pot fi de tip numeric sau de
tip sir de caractere.

— expresiile din cadrul instructiunilor pot
contine functii matematice (SIN, COS, TAN,
ATN, LOG, EXP, SQR, ABS, INT, RND si
SGN si functii definite, etc.).

— variabilele sau tablourile de tip sir pot fi
prelucrate printr-un set de instructiuni speci-
fice (VAL, LEN, STR, CHR, INKEY etc.) care

permit decuparea sirurilor in subgiruri, conca-
tenarea lor, etc.

— instructiunile de prelucrare grafici per-
mit generarea oricidrel imagini pe ecran, faci-
litin®@ foarte mult aprecierea cantitativd si
calitativd a solutiilor numerice rezultate prin
programe.

Siruri Intregi de valori numerice pot fi In-
locuite printr-o singurd reprezentare grafica
intuitiva.

Domeniile de aplicatie se intind de la repre-
zentarea grafici a unor functii matematice la
prolectarea asistati de calculator. Aceste.
instructiuni permit :

— trasare §i stergere de linii intre ori-
gine spot §i un punct dat.

— trasare si stergere cercuri si curbe.

— aflarea starii unui punct de pe ecran

(aprins-stins).

— aprinderea sau stingerea unui punct
pentru o coordonata data.

— programele create de utilizator de la tas-
taturd pot fi listate pe ecran, in vederea contro-
lului corectitudinii lor. De asemenea, ele pot fi
salvate pe casetd §i reincdrcate ulterior. Odata
cu salvarea programului, se salveaza si zona de
date utilizat3, astfel incit la o reincircare ulte-
rioard, utilizatorul va dispune de vechile date
completate in executia precedenta.

— limbajul utilizat este compatibil cu
BASIC ZX — Spectrum — Sinclair, programele
aplicative ale ZX — Spectrum-ului putind fi
preluate in totalitate de catre utilizatorii
TIM.S-ului.

Realizatorii TIM.S-ului Vi doresc succes
in utilizarea sa, si VA roagi s3 transmitetl toate
sugestiile si observatiile Dvs. pe adresa :

LT.C.I. TIMISOARA — F.M.E.C.T.C.
Str. Gh. Lazir nr. 9
Timisoara 1900




TIM.S-personal computer or easy computing

Your TIM.S Is here

The result of the collaboration between Com-
puter Research Institute Timisoara and Poly-
technic Institute Timisoara, the personal com-
puter TIM.S produced at F.M.E.C.T.C. Timi-
goara whose versatility, reliability, easy to
use and attractive design make it helpfull in
a large fiald of human activities. From the Edu-
cation, to the Engineering, Science, Statistics,
and Real Time Process Control, TIM.S finds its
utility, and wherever computing is needed, in
small-medium complexity applications, the
ocombination of performance and price, has re-
commended it to professionals and amateurs.

In depth using of TIM.S is achieved with a -
minimum of programming effort, due to the
BASIC Language implemented. The BASIC pro-
graming language is quick to learn, easy to
write and understand but provides powerfull
instructions, which perform complex operations
under a single instruction code.

Therefore no special skill in programming or
computing is required, and after only some trai-
ning days, your TIM.S will become an usefull
and dear fried.

Your TIM.S Is ready to help you

Some large scale applications for TIM.S :

— Handling, for storage, management, pro-~
cessing, a medium-size volume of informations,
it is dedicated for :

— finance activities in manufacturing
companies, banks, institutions, family ;

— office/secretariat activities (notebook,
telephone, agenda etc.).

— materials management, planning and
control ;

— redueed data-base for keeping and re-
trieving different informations, conformed with
a prior criteria.

— Manufacturing activities :

— data aquisition and processing ;

— industrial process control.

— Research/development activities :

— engineering ;

— mathematics and statistics ;

— simulation ;

— CAD.

— Agriculture :
— land administration ;

— tillage survey ;
— resources management.
— Educational systems :
— computer programming training ;
— computer assisted learning ;
— memory exercises ;
— logical exercises ;
— simulation and modelling ;
— foreign language learning (dic¥onary,
grammar rules etc.) ;
— intelligent toys and games.
-— Medical activities :
— pacients and disease evidence ;
— computer assisted diagnose ;
— medicines management ;
— acupuncture ;

— bijorithm curves.
-— Military activities :
— tactio simulation and modelling ;
— real-time control of antiaercraft de-
fence ;
— ballistics.

TIM.S has a lot of qualities

An important part of the price of all compu-
ter systems is determined by the price of peri-
pheral devices used (displays, external memo-
ries etc.). The rate Peripheral price/CPU price
is, in most cases, the principal impediment in
promoting computing techniques in many acti-
vities.

The designers of TIM.S looked for economi-
sal performance and have chosen for peripheral
devices :

— a flat membrane keyboard, very reliable,
providing a communication link between the
user and the system.

— as VDU, the user can connect via annte-
rae input, any type of black and white, color
TV receiver or CRT monitor. On the TV screen
under TIM.S control, will be displayed the pro-
grams in ASCII code, numerical results or
curves, graphic compositions, or other image
that the operator requires.

— external memory device is provided
trough connecting via the MICROPHONE input
and loudspeaker/output, any cassette tape de-
vice, or magnetic tape recorder, mono or stereo.
This allows a great volume of informations :

programs or data to be stored for further use.




It is to be noted that the TV set or cassette/
magnetic tape recorder require no modification
to allow the use within the TIM.S system.

— as an option, when the customer require,
a convenient, loweost miniprinter can be con-
nected, for printing program text, results and
other informations displayed on the screen.

— connectors provided for serial and paral-
lel printer.

— internal memory expandable from 48 KB
to 80 KB, when the application requires.

— the system bus is available ot one connec-
tor on the rear side.

The versatility of TIM.S is achieved by the
BASIC interpreter implementing the following
facilities :

TIM.S
CPU

— built around the Z80B microprocessor,
TIM.S has a 300 000 or 500 000 instructions/sec.
throughput. The word size is 8 bits.

— it is provided with 8 KB VIDEO-RAM.

— it contains 16 KB EPROM memory where
is included memory space for the BASI@ Inter-
preter.

— also included is space for user areated
programs in the 48 KB RAM. In this space 7KB
are assigned to the SCREEN MEMORY and
system necessities.

— the CP/M compatible model requires
64 KB user memory and a mini-floppy driver.

KEYBOARD

— it is a flat membrane keyboard with 40
keys (capital letters, decimal digits 0...9, spe-
cial characters and semigraphic characters). Se-
parate numeric and mode keypads provided.

DISPLAY

— may be used any type of black and white
TV receiver. Displaying is made under the
TIM.S control in 3 different modes :

— alphanumeric mode when are displayed
22 lines X 32 characters.

— text mode — when BASIC program lines
can be edited.

— graphic mode when 256X192 pixels
are displayed.

— up to 8 colours can be displayed simul-
taneously and also is available the brightness
and blinking control. For complex design work
22 graphic characters user definable and 16 se-
migraphic characters are provided.

EXTERNAL MEMORY

— trough the use of the cassette magnetic
tape recorder interface is provided the storage
of data or programs on the magnetic tape at a
rate of transfer of 1500 bauds.

— floating point assuring 9 decimal digits
accuracy.

— data management. The information can
de represented in numerical format or string of
characters.

— a large range of mathematical functions.

— powerfull set of matrixs operations.

— Image processing instructions.

— the possibility to call machine coded sub-
routines.

— CP/M operating system available for the
TIM.S-106 model. _

— TIM.S can function as a master or slave
station in a microcomputer network.

— user definable functions.

— colour definable instructions.

— 2 operating speeds.

features

The oontrol of read/writhe levels is provi-
ded and incorrect levels messages are displayed.

— the TIM.S-106 model is supplied with
dual mini-floppy device.

SERIAL INTERFACE

— allows to connect another system (direct-
ly or via modem and telephone line), providing
asynehronous data transfer at variable transfer
rates.

It respects all the logieal, electrical, and ti-
ming eonstraints of the RS 232 C standard inter-
face, featuring the easy eommunication with
DAF 2010, M 118, 1100, ROBOTRON 6311, etc.

8 BITS PARALLEL INTERFACE

— trough the 8 bits parallel interface, the
printers like : MIM 40, SCAMP 9335, DZM-180,
ROBOTRON 1152, VIDEOTON ES 184, etc. may
be connected to produce text, graphic or other
document printing.

24 BITS PARALLEL INTERFACE

— part of the system bus lines brought to
a special connector facilitate hardware exten-
tion for special applications.

EXTENSION BUS

— provided for hardware extension trough
system bus connection.

AUDIO OUTPUT FOR LOUDSPEAKER

— provides sound generation trough pro-
gram (instruction BEEP or machine-coded rou-
tines). In addition a short 'beep’ is produced for
any key pressed.




POWER SUPPLY

— the personal computer power supply pro-
vides the following voltages: +5V/2A;
—5V/0,5A; £12V/0,5 A.

VERSIONS AVAILABLE

—~— TIM.S — 101 — including CPU interfaced
with : B/W, color CRT monitor or TV re-
ceiver, cassette interface, serial and pa-
rallel interfaces, extension bus, power
supply.

— TIM.S — 102 — B/W standard model inclu-
ding CPU, cassette and B/W TV.

— TIM.S — 103M — includind CPU, cassette
and color monitor.

— TIM.S — 104 — option B/W model including
@PU, cassette, B/W TV and printer.

— TIM.S — 105M — includind CPU, cassette,
color monitor and printer.

— TIM.S — 106 — extended model including
CPU, color TV, printer and dual mini-
floppy storage.

— TIM.S — 107 — LAN model including the
TIM.S — 106 and the necessary interfa-
ees for linking in a microcomputers net-
work.

BENCHMARK TESTS

— allow the check of the execution speed of
special standard programs (us and %).

BM tests BM 1 BM 2 BM 3

Sinclair ZX Spec- ¥

trum 4340 100 8300 100 20 760 100

TIMS 35MHz 4080 94 7920 954 19920 96
TIMS 6 MHz2860 66 5520 66,5 13900 66,9
BM tests BM 4 BM 3 BM 6

ZX Spectrum 19600 100 23860 100 53720 100
TIM.S 3,5 MHz 18980 96 22280 93,4 50700 94,4
TIMS 6 MHz 13120 66,9 15640 65,2 35340 65,8

BM tests BM7 BM 8
ZX Spectrum 79620 100 239060 100
TIM.S 3,5 MHz 76000 955 228640 95,6

TIM.S 6 MHz 53020 66,6 159980 66,9

PROGRAMMING THE PERSONAL
COMPUTER

— the user is allowed to run his own pro-
grams read from the tape storage or created
trough key input.

Saving programs on magnetie medium is
required because of the volatility of RAM.

BASIO EDITOR

— features BASI€ program-editing facili-
ties.

— points-out sintax errors on every pro-
gram line.

— 5 diferent cursors identify 5 different
operating modes : K, L, C, G and E.

BASIC INTERPRETER provides the compa-
tibility with ZX SPECTRUM Sinclair personal
computer.

— it requires 16KB memory. _

— available in two options : 8 KB or 14 KB
EPROM the second featuring matrix calculus
instructions, subroutine call instructions and
image processing instructions.

— the numerical values are represented on
5 bytes in floating point format, within the
range 1.E38--4 . E—39, providing an apreciable
accuracy for the 9—10 signifiant digits.

— both numeric and string of characters
variable are accepted.

— the matrices are allowed to have only 2
dimensions, and their elements can be nume-
rical or strings of character.

— mathematical functions (SIN, COS, TAN,
ATN, LOG, EXP, SQR, ABS, INT, RND, SGN)
are allowed.

— the name of the simple numeric variable
can be constituted from one or more charaeters.

— a set of special instructions (VAL, LEN,
STR, CHR, INKEY) process the variables or
matrices of string or character type, in sense of
dividing in sub strings, conneecting in series dif-
ferent stings.

— image processing instruetions perform :

— generating a display in order to better
evaluate the numerical results. A single graphic
intuitive image can be obtained from a sequence
of numerical values.

The applicability extends over a broad
range, from the representation of a mathemati-
cal function to CAD.

— these instructions involve :

— positioning the cursor in X—Y coor-
dinates.

— tracing lines from the cursor to the
indicated end point.

— relative positioning of the cursor to
an indicated point.

— line tracing relative to curser origine.

— circles and eurves tracing or elearing.

— blinking a pixel set to an indicated
position.

— the user’s programs can be listed on
the screen after every keyboard entry, for a
better checking. The cassette interface facilitates
saving/reading these programs and the updated
data-bases.

A BASIC ZX-SPECTRUM Sinclair compati-
ble language is used facilitating applicative pro-
grams interchangeability between TIM.S and
ZX-SPECTRUM.

The designer and producer of your TIM.S
wish you a long and steady friendship and kind-
ly ask you to keep connection for all suggestions
or informations you require, at the location :

LT.C.I. TIMISOARA — F.M.E.C.T.C.
Str. Gh. Lazér aor. 9
Timigoara 1900




[lepconanbasi muxkpo-oBM TIM-S unu undopmartiura
BCEM [MOJ PYKROW

O6liee npercraBneHus

Mukpo-3BM TIM-S sBJasieTcs pe3yJbTaTtoM
coTpyannyectBa Mexay Ilomurexunueckum MHu-
crurytom — Tumumwoapa u HMucruryrom no Bu-
yHcnutenbHoli Texuuku u Mubopmatnku — Tu-
muuoapa 1 npoussoaurcs B PMIUTY — Tumu-
woapa. Mukpo-9BM TIM-S npeanassauena BHe-
JApeHuI0 HHGOPMATHKH Ha WIHPOKOM Macuitabe
BO Bcex obJsiacTefi 1efiCTBUSA, HAUHHASA C JOLIKO.Ib-
HHM o6paspBaHHEM 10 BHICLIEro o0pa3opaius,
Npofo/Kasi Co CaMbIMH DAa3/IHUYHBIMH IIpHMeEHe-
HHSIMH B 06/1aCTH HHXKEHEepCTBa, OTuéToB, 6yxraJ-
TEPCKHX PAaCuéTOB M OKOHYHBAs C YyIpaBJeHHeM

NPOMBILIVIEHHEIMH NPOLECCAMH B peaJbHOM Bpe-
MEeHH CO MeHblleil/cpeHeii CI0KHOCTBIO.

Mukpo-9BM TIM-S nosBossieT BHeCTH MOIN-
HOCTb BLIYHCJIEHHS TaM TJe HYXHO H 3TO BeléT
K NOBHILIEHHIO POM3BOAHTENbHOCTH TPYAA.

JloCTynHOCTE Ha 3Ty MOIIHOCTb BHYHC/IEHHS
6e3 kakofi n160 crneuHasbHOR MOArOTOBKH, 00e.-
neuynsaercs f3nikoM BOVM3HUK (BASIC) na xoto-
PBIM NPOrpaMMHPYIOTCH NPHMEHEHHS Ha MHKpO-
OBM «TIM-S». OueHb J1erko MOXKHO YCBOHTb €ro
6e3 npexHHX 3HAHHA O MPOrpaMMHPOBAHHH MHUK-
po-9BM; sasuk BIM3UK gpumenéuunit na
TIM-S Bxkawouaer B ceGa /Be OCHOBHHIE OTHOILE-
HHS He BCeria Jierko KOMOHHHPOBAHHHIX : YMeH-
wénHas CcJ0AHOCTh (yveHWS&HHHA HA00D HH-
CTPYKUHII, NPOCTOE ONHCAHHE HHCTPYKLHH) N
MOLUHHE HHCTPYKUHM (NO3BOJIAIOLIHE NPOBOIHTD

CJ0XKHHX Onepauuii B paMKax OIHOMl MHCTPYK-
uuu). Taknm o6pasom, paspaboTKy nporpaM
MOTYT NpPOBECTH M HeclmeUHaJHCTH no HHpopMma-
THKe, NOCJe KPaTKOro MNepHoia O3HAKOMJEHHS
(Bcero HecKoJIbKO AHeil).

[lpumenenue murpo-oBM TIM-S

OGaactb npuMmeHenus Mukpo-OBM TIM-S
o6wHpHa. BoT HeCKOJNbKO NMPHMEPOB :

— B OTUETHBIX paboT CBSA3aHHBIX CO CKIaLAPO-
BaHHIO, OOHapyXKHBaHHIO H 06pabOTKOH CpeaHero
o6béMa JaHHBIX :

— B OyxranTepcko-GhHHAHCOBRIX NMOACHCTE-
Max (B HpeANpHATHH, Toprosjae, 6aHKOBCKHX 3a-
BeJlleHU#d, o6pa3oBaHuil, B ceMbe, H T.I.) ;

— B CekperapuaT (KHHXKHAs 3amHuCKa, Te-
AedOHHAsT KHHXKHas 3anucka) ;

— B XO3SINCTBOBAaHHH CKJIAJOB C MaTepH-
ajJaMH, B NPOBePKe HAJHUYHS MHHHMAaJbHO HeoO-
XOAMMHBIX 3aMacoB H.TH H3OHTOK.

— B IIPOMHIJIEHHON AeSTeTbHOCTH :

— c6op 1 06paboTKa AaHHHX ;

— KOHTpOJIb IIPOMKIUJEHHBIX IPOLECCOB.

— B HCCJeJl0BAHHH — TNPOEKTHPOBAHHUH :

— HHXHWHepDHHIEe PacuéTH ;

— MaTeMaTHUeCKHE H

pacuértH ;

— 3KOHOMHUYECKHe PacuéTH ;

— CHMMYJISIUHS [IPOLECCOB ;

— NPOEKTHpPOBaHUe C MHKpPO-DBM.

— B CeJbCKOXO03SHCTBEHHOH AEeATeJbHOCTH :

— XO3fACTBOBaHHE YYAaCTOK 3eMJIH ;

— #HalaofeHne 3eMJeLe/bUeCKHX pabor ;

— XO03sBCTBOBAaHHE PECCypCOB.

CTAaTHCTHUECKUE

— B 006J1aCTH BOCNHTaHHA H ©6pa3oBaHHA :
— oOyueHne NporpaMMHpPOBAHHSI MHKPO-
9BM;
— ofbyuenne ¢ MHKpo-OBM TIM-S :
— IesiTebHOCTh C 3aIOMHHAIOLUM XapakK-
TepoM (BONPOCH-OTBETH) ;
— [esITeJbHOCTh JIOTHYECKOTO THIA ;

— CHMMYJSIIHA ¥ MOJeJHpoBaHue (yJHY-
HOE JBIKEHHe, MHJIOTaxX BO3AYIIHHX KopabJjef
H T.1L.) ;

— ofyuyeHHe HMHHOCTPAaHHHMH fI3HKaMH,
rpaMMaTHYeCKHMH NPaBHJIaMH, CJOBapH ;

— HIpHl Da3BHBAIOIIHE JIOTHYECKHX CIIO-
co6GHOCTEH, pPewHMoCcThb, ¥ AP.

~— JeAITeJIbHOCTh ~ CaHHTAapPHO-MEAHIIEHCKOrOo
Xapakrepa :
— Y4éT MauHeHTOB H aHaMHe3uH 6ose3Hy ;
— JHMarHocTHKa ¢ MHKpo-dBM ;

— YY€T J1eKapcTB, Y4é€T 06 NMpHMEHEeHHH H
aMHHHCTPHDOBAHHH JIEKapPCTB, O HECOBMECTHMO-

CTH Pa3HHX JIeKapCTB ;

— Y4ér TPaccoB A7 NPHMEHEHHS «aKKYy-
NYHKTYPHI> ;

— HaHecenne GHOPHTMa.

Mukpo-oBM TIM-S o6napaet cnegyiolwMMi KauecTBAMH :

Onpeneasiomass CTOpOHa CTOHMOCTH JI060H
COBpPeMeNHO#l BHUHCANTENIbHOH CHCTEMHl YCTaHAB-
JIUBAETCH NPHUMEHEHHHIMH mnepu(epHiHHMH Yyc-

TpofictBaMu (yCTpoficTBa aJspaBHTHO-UHGPOBOH
HHINMKAUHH, BHeWIHHe 3y Ha MArHHTHOM HOCHTeJe
H Ip.) HX CTOMMOCTb NPEBHLWIAST YaCTO CTOHMOCTh




~

ycrpofictBa ynpasienus. Ilepudepuiinne ycrpofi-
CTBA JQOPOrCCTOsIIHE — 3TO fABJSAETCA TJaBHHIM
NpensiTCTBHEM B PacCNpoCTpaHeHH! BBIUHCJIUTEJE-
HOH MouIHOCTH BO Bcex ob6.acreit gefictBus. B M-
Kpo-OBM TIM-S oHu 3aMEeHSIOTCS CJIETYIOUH MH :

— TJOCKOI 31aCTHYHOH KJaBHATypH 6e3 Me-
XaHWUEeCKHX ABHIXKYLUHMX 4acTel, IOBBILIEHHOI
HaaEé>KHOCTbIO, N03BOJIAIONIAA COOOUIEHHE M0.1530-
BaTessl ¢ MHKPo-OBM ;

— MPAMBIM NpPHCOETHHEHHEM K 3aXKHMY 111
NOJKJ/JIOYEeHHS aHTeHbl OOBIYHBIX MPHEMHHKOB TB
uépHOo-6eJIbIX, LIBETHEIX, MOHHTOPA, C LeJ1bI0 BH3Y-
aJM321HH BBOAMMBIX pPe3yJbTaTOB NPHKJIAIHBIX
nporpaMM H 1/si HaHeCceHHs rpadHKoB Ha 3Kpa-
He, H T.1.;

— TNPHCOEIHHEHHS K 3aXKHMYy JJs TNOJIKJIO-
YeHHd MHKPoQOHa, oTHOocHTeabHo aubdy3opa,
MOHO HJIH cTepeo MaruutooHa HaH KaccetodoHa
/1060r0 THNA M TaKHM 00pa3oM NMo3BOJSET 3allH-
TY Ha JIEHTE HJIY KacceTe INPOrpaMM BBOIHMBIX
C KJaBHATypbl H HX OLICTPYIO Neperpy3ky B iiaM-
AT MHKP0-OBM, CKOJIbKO Pa3 3TO HYXKIIG.

OrmeuaeM, UTO He HYXKHBI HHKAKHE H3MEHEhHS
B npuémHuke TB, kaccerodoHne HaK MArHHTO-
dosne :

— JONOJbHHTEJIbHO, N0 TPeGOBAHHIO MO.TH3O-
Batens, K MHKpo-OBM TIM-S MoxHO mnoik.mio-
YaTh MHIUHNEYATAIOUIHe YCTPOHCTBO CO ILIHPKHOIN
cTpokH 40 3HaKOB M 3TO NMPHIAET BO3MOXKHOCTDb
3anucatb Ha 6yMare uHpopMauuit nosBaAOLIHECS
Ha skpane TB ;

— TOTOBHOCTb y Ba pa3béma uHTepdefico
NoCJ/Ie10BaTeNIbHOTO HJIH NapaJJie/bHOrO mevara-
foutero ycrpoiictea (Scamp, Robotron u 1p.) ;

— TOTOBHOCTb y pa3biéMa CHCTEMHOH Maru-
CTpaJH ;

— BHYTpeHfifl NaMAThb C pacuwiypeHueM ot 48
K6aittoB 10 80 K6aiiT B 3aBHCHMOCTH OT CHeLH-
(HUYHOCTH NpHMEHeHHS.

Hutennurenuns TIM-S o6ecneyuBaercst HH-
TeprnperepoM nporpamm Ha siznike BEFISUK n
OHA NPHIa€T LeJHH P BO3MOXHOCTEH :

— pacuétH c nJaBapoulel 3anaTod, ¢ TOU-
HOCTbIO 9 3HAUHTENBHBIX AECSATHYHHX LHOD ;

— OTYéT NaHHBIX 3aMOMHHAIOIHKX B UHpO-
BOil opMe WM B BHIe PSS 3HAKOB ;

— BO3MOXHOCTb paGorath mog CP/M (Bapu-
aHTH Ha (Jaonu) ;

— BO3MOXHOCTb MOAKJIOYEHHS K HEO:IHOPO.1-
HOH ceTH MHKpP0-OBM ;

— nOJHBIK Habop MaTeMaTHYeCKUX QYHKIHIT
(cuHyC, KOCHHYC, JIOTADUTM, H AP.) ;

— BO3MOXHOCTb  ONpEIeNEHHSA
byHKUHi ;

— MOILHBIe HHCTPYKUHH Aad rpaduueckoft 06-
paboTKH oToOpakeHHd ;

— HHCTPYKUHMH  AJA
uBera ;

— Bo3MoxHocTb BhizoBa B BAVM3UK noanpo-
rpaMM HaMHCaHHBIX B MAIUHHHHH KOX AJs onpe-
JeJNEHHBIX IPHMEHEHHH ;

~— BO3MOXHOCTb KOHTDOJII Ha MNepeMeHHhX
CHCTEMHI ;

— JIB€ CKOPOCTH ONepHPOBAHHA.

HEKOTOPHIX

nporpaMMHpPOBAHHA

Texuuueckre xapakrtepuctuky Murpo-9BM TIM-S

HEHTPAJIbHOE YCTPOHCTBO :

— peanu3oBaHo Ha MHKponpoueccope 3 80b
(Z80B), anuuna caosa 8 6MTOB H CKOpOCTb 06pa-
6otk npuba. 300 000 MHCTPYKUHH/CEK. OTHOCH-
tenbHo 500 000 uHCTpyKIHi/CEK.

— naMatb RAM uneo 8 Ko6aiiTos.

— naMats EPROM — «xortopas sBasieTcs
¢u3HueckuM Hocutenem uurepnperepa BIAFI3UK,
éMKocTbio 16 K6aiitos.

— namatb RAM npenHasHaueHa noJb3oBa-
tenio uMeet éMkocTh 48 K6aiit. U3 namsatn RAM
npubanauteabiHo 7 K6alT 3ausro nns naMsaT-
3KPaH H AJIS1 CHCTEMHI.

— B Bapuante CP/M co npaiiBepoM MuHI-
¢sony, naMsAiTh npelHas3HauyeHa MOJb30BAaTENIO,
1uMeeT éMKocTh 64 Koaiir.

KJTABHUATYPA

— nJockas, 6e3 MexaHHUYeCKHX JABRHXKYLULHX
yacreil 1au oOblyHasA Ka1asHaTypa, Ha 40 xJaanuuw
(nponucuble OGykBH, iecsaTnunble nubpet 0—9,
cremia/jbHble 3HaKH H NOJHrpadHuecKHe 3HaKH)
NJ10C YABOGHHBIX KJaBHII JAECATHYHHX UMD H
cnoco6a pabGoTH.

YCTPOVMICTBO OTOBPAXEHM S

—— COCTOMT H3 LBeTHoro npuémHuka TB uan
1IBETHOrO MOHHTOPA HJH M3 OGHIYHOro 4épHO/Oe-
Joro npuémuuka TB, nox ynpasnennem TIM-S B
TpEX pexuMoB paboThl : ajdaBHTHO-UHPDPOBOH
pexxuM ¢ oro6paxenneM 32 JHHHUH Ha 32 3HAKOB
KaX ablil, pexXUM H31aHHS B KOTOPDOM MOXKHO H3-
nasatb JuHuu BAVI3UK u rpaduueckuit pexum
¢ paspeuterneM 256X 192 Touek.

— MOXHO HCNO0J1b30BaTh 8 11BETOB € 6J16CKOM
H MuranueM pnaxe u 22 rpacdHueckHx 3HaKOB
onpefnessieMHX NoJb3oBaTeseM. MOXHO HCNOJb-
30BaTh H 16 mosurpaduyecknx 3HakoBs.

BHEIIHASA TTAMSATD

— ofecneynBaeTcst HHTepdeficoM 1Js KacceTo-
¢doHa/MaruuTodOHa, CO CKOPOCTbIO NepefayH HH-
¢dopmauun npuba. 1500 OGayn, mnospoasioulas
CKJaJHPOBAHHE AAHHBIX H MPOrPAaMM Ha MAarHHT-
TOM HOCHTeJe (Kaccera-jeHTa) AJS CJeNyIoHX
CKOpbIX neperpy3ok. KoHTpoJb ypoBHS 3amucH/

BOCMPOH3B@AEHHS NPOH3BOIHTCS aBTOMATHUGCKHI
c otobpakeHHeM COOOILEHHsl NPH ob6HADPYXKeHHH
HeNpaBHJbHOTO YPOBHS.

— OIMIHOHHO, OAHH H3 BapHaHTOB obecrneyn-

BaeT BHEIIHIOI NaMATb Ha ABOMHHOM HaKOIHTEJe
Ha MHHHQJONHIHUCK.




[MOCJIENOBATEJ/IbHbBIFI HHTEPOENC

— ofecneunBaeT aCHHXPOHHYIO Tepeaauy HH-
¢dopMauuy BHe NPH NepeMeHHBIX CKOPOCTeH H I1o-
3BOJISIET NOAKIIOUEHHE K APYroft BHIUHCAHTEIbHO
cucreMe (HEMmOCpPeACTBEHHO HJIH yepe3 MOAEM H
TejedoHHONA JHHHH).

Co6uo/1enne crannapra RS 232 C obecneun-
BaeT NOAKJIOUEHHE K TEPMHHAJNAM BHIYHCJHTE/Ib-
HOA cucreMH THma JJA® 2010, M 118, 1 100, u
K TOCJIe0BaTeJLHREIM NeYaTaloIlHM yCTPOHCTBAM
(ROBOTRON 6311, u ap).

8-PA3PSIIHDbIN IMAPAJIJIEJIbHbIN
HHTEP®EFC

— obecneynBaeT MNONKJIOUEHHe Ha TneyaTta-
louee ycrpoiicteo (MIM 40, SCAMP 9335,
DZM-180, ROBOTRON 1152, VIDEOTON
ES 184 u np.) u nossossieT BHISIBJIEHHE COJep-
JKaHHS 9KpaHa HJH pe3yJbTaTOM BHIIOJHEHHH
PasHLIX NpPOrpaMM.

MATHCTPAJIb ¥ PA3BEMA

— obecneynBaeT NOJKJIOUEHHE HEKOTOPHIX
paciinpennii Texuuyeckux cpeacts (hardware)
Ha MarucTpajy MHKDOCHCTEMHI.

BbIXOO AYAHWO HA IHUODY3OPE

— ¢ oaHO#l cToporH obecneunBaeT (GyHKIHIO
CBHIETeNsl HaXKaTHS KJIaBHIUIH (NMPH NPaBHJIBLHLIM
NpHEME HAXKATOro 3HaKa BHIIAETCA KPaTKORpe-
mennuit «<BEEP»), a ¢ apyroii cTopoHB 1mo3BO-
JsleT reHepHpOBaHHe 3BYKOB yepe3 NpPOrpammy,
npumenus uHcTpykuuio BEEP uan moanporpam-
MYy HaNHCAHHYIO B MalUHHHHIA KOA.

HUCTOUYHHMK TIUTAHHS

— o6ecneunBaeT HampsiKeHHe NMHTaHHA weob-
X0AHMOM (GYHKLUHOHKPOBaHIIO MHKPO-OBM (+5B,
2A, —-5B, £12B, 0,5A).

BAPUWAHTHI 1J151 NMTOCTABKH

— TIM-S 101 llenTpanbHoe yCTPOACTBO C HHTED-
¢eficom uépHo/Genoe TB co cepoit nioan-
COil, MOHHTOpP H lBeTHOHi mnpuéMHuk TB,
HHTepdeiic co kaccetrodoHOM, NOCJeN0OBaA-
TeJbHHIT M napaJienbublll uutepdeiic,
BHELIHSIsT MarucTpajb, HCTOUHEK THTaHHS.

— TIM-S 102 CrauaapTublii BapHaHT uépHo/Ge-
Jbll H COCTOHT H3 LeHTpaJbHOro ycrpoil-
crBa, Kaccerodon 1 npuémuuk TB uépuo/
6enniii.

— TIM-S 103M — Bapuaur cocToalHIl U3 uel-
TpaJpHOro YycTpoiicTBa, Kaccerodona H
I.BETHOTO MOHHTOpA.

— TIM-S 104 Onuuxounslii Bapuaut yépro/6ebiit
coaepxauuiicss leHTpaJsblioe yCTPOIiCTBO
kaccetodoH, npuéMuuk TB uépro/Geantit n
neyartaiouiee yCTpoHCTBo.

— TIM-S 105M — Bapuanr coaepxauufi ueH-
TpaJbHOE YCTPOICTBO, KacceTodoH, LBET-
HOM MOHHMTOP H neyartalouiee ycTpoficTBo.

— TIM-S 106 PacuinHpeHHblil BADHHT KOTOPHIY
COCTOHT M3 LEHTPaJbHOIO YCTPOICTBA,
npuéMuuka TB 1uBerHo#l, neuarawoulero
yCTpPOHCTBAa M ABOHHHOrO HAKOMHTEJIS MH-
HHud.10NH.

-- TIM-S 107 CerteBoii BapHaHT KOTOPHIit COCTOUT
u3 koHdurypauun TIM-S 106 u nureppeiic
HeOIHOPOIHOI ceTH MHKpo-OBM.

TECTHI ,Banchmark*

Tectat BM BM1 BM 2 BM3

Sinclar ZX Spec-
trum 4340 100
TIM-S

20 760 100

8
3,5MI'n4080 94 7920 954 19920 96
6 MI'm2860 66 5520 665 13900 66,9

Tectut BM BM 4 BMS BM 6
%I)A(ASpectrum 19600 100 22860 100 33720 100

-S

3,5MIz18980 96 22280 93,4 50700 94,4
6 MI'u 13120 66,9 153540 65,2 35340 65,8

Tectn BM BM?7 BM 8
ZX Spectrum 79620 100 239060 100
TIM-S

3,5MrI'u 76000 955 228640 956
6 MI'u 53020 66,6 159980 66,9

[MPOTPAMHUPOBAHHE MHUKPO-32BM

— BHMNoaHfeTcs JaAH60 BBOAOM NPOrpaMM c
KJaBHATypH, AH60 CUHTHIBaHHEM C ayjpHokacce-
Thl IPOrPaMM HaNMHCAHHHIX H 3AIHLIEHHKIX Npea-
BapHaTebHO.

3auuTa Ha Kaccety Heo6XoiuMa H3-32 TOTO
YTO NPH OTK/IOUEHHH MHTAaHHA COJEpHaHHe MaMm-
ATH NMOJb30BaTeNs TEpAETCS.

M3IATEJIb JIMHHUH BAN3UK

— BHINOJHAET aBTOMAaTHYHO CHHTAKCHYECKHR
aHaJIH3 NDH 3aNHCH OTHOMH JIMHHH.

— umeer 5 cnoco6a paboThl co 5 TunoB
ckoab3smnx koHutaktoB: K, I, C, Cu E.

— HMeeT CKOJb3sll{He KOHTaKThl NPH BHOOpE
JMHMH H NDH NepeMCUICHHN Ha H31aHuoil JHHIH.

Hnurepnperep BAN3UK — obecneunBaer co-
EMEeCTHMOCTb c0 MUKP0o-OBM ZX Spectrum Sin-

clalr

— 3auumaer 16 K6afit namarn EPROM.

— uudporas BejnuHna npeiacrasiaela B BHIe
nnasatouteit 3ansitoii na 5 K6aiiton, ¢ o6.1acTbio
mexxay 1.E-38 n 4.E-39 u ofecneunnaer npnb.i.
9.10 Tounblx crapwux uHop.

— mnepeMeHHble MOTYT GHITb HH(POBOro THIA
HJH THN& PSJ 3HAKOB.

— HalMeHoBaHlie NMPOCTHIX UHGPOBLIX mnepe-
MEHHBIX MOKeT OHTh M3 HECKOJbKHX 3HAKOB.




— KapTHHH Ta6aHUOH / MOTyT O6HThH LHdpPOBO-
ro THNa pfAjJ1 3HAKOB.

— BBHIDAXKEHHA M3 HHCTPYKUHH COMEpIKAT Ma-
TemaTHyeckHe GYHKUHH (H onpexeséHHhle QYHK-
LHH, H.T.0.).

— IlepemeriHble HIH KapTHHH THNA Pl 3HA-
KOB MOXHO 0CpaboThiBaTh HabopoMm chenHpHUY-
HBIX QyHKIHH (KOTOpble MO3BOJISAIOT BHPE3KY psi-
JOB B NOINpsAAAX, HX KOHKAaTeHalUHIo, H.T.14.)

— HHctpykuuu rpaduyeckoit 06paGoTKH No3-
BOJISIIOT reHepHpoBaHHe Jilo6oro oTobpakeHHs Ha
3KpaHe, H 00JerualoT KOJHYECTBEHHYIO OLEHKY
IH(POBLIX PelieHH T BBITEKAIOUIHX H3 TPOrPaMMHI.

Uenble pannl UHGPOBHIX BEJHYHH MOXHO 38-
MEHSATb OJ1HHM HHTYHTHBHBLIM rpacdHYecKHM Inpes-
crapseHneM. O61acTH NpUMEHEeHHsT pacnpocTpaHs-
10TCcSl OT rpa)HuecKoro NpeacTaBJeHHs MaTeMa-
THYECKHX QYHKUHHA N0 NPOEKTHPOBAHHSA C MHKPO-
SBM.

STH HHCTPYKUHH NO3BOJSIOT :

— HaleceHHe H CTHpPaHHe JHHHH MeX1y Ha-
4aJoM Jyuya U JaHIOil TOYKH.

— HaHecellle H CTHPaHHe KPyra H KDHBHIX.

— Y3HaBaHHE COCTOSIHUS OJHOM TOYKH Ha
3KpaHe (3axKEHH-ralleHHhil).

— SaXKHraHHe M raileHpe OLHOR TOYKH AJA
NaHHOA KOOPAHHATH.

— T[porpaMMH CO3JaHHHeE C KJaBHaTYpH
noJb30BaTeJeM MOXHO NeyaTaTb Ha 3KpaHe AJf
KOHTPOJIA HMX npaBHJbHOCTH. MX MoXHO 3ain-
aTh Ha KacCeTy H MOCJe 3TOro Meperpyxarthb
cHoBa. BmecTe ¢ 3amuToll mporpammsl, 3aiuia-
eTCsl H NpPHMEeHsieMasl 30Ha NaHHHIX, TaK 4TO MpH
neperpyske MnoJb30BaTeNb HMeeT B pacrnopsxe-
HHIO CTapble JaHHHE NOMNOJHEHHHE B Hpeablly-
1(eM HCIOJHEHHH.

— TINDHMEHSIeMhIA A3HK COBMECTHMHA C
BASIC ZX-Spectrum-Sinclair, npukaaansle npo-
rpaMMH ZX-Spectrum-a, MOryT OBITb NPHHATH!
IO/IHOCTBIO N0/1b30BaTe/IbAMH MHKPO-OBM TIM-S.
[Tpoussoaurenn MHKpo-OBM TIM — xkeaaior
Bau ycnexos B eé npuMeHeHHI0 H o6palaloTcs C
npocb0oft nepesaTh BCe BallH 3aMEYAHHA H Npea-

JIOXKEHHS 10 ajapecy :

HTYH-OMIUTY Tumnwoapa
ya. T. Jlassp N 9
Tumnwoapa 1900
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NOTE




NOTE




NOTE

1.P.B.T. 1663







1900 timisoara str. gh.lazar 9 tel. 96130078 telex43 380
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