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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 §i Informaticd 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 scara
largd, in toate domeniile de activitate, incepind
cu invatdmintul prescolar, pind 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 micd/medie.

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

marcabild a productivitd{ii muncii. Accesibilita-
tea fara nici un fel de pregétire speciald la
aceastd putere de calcul este asiguratd de lim-
bajul BASIC, limbaj in care se programeazi
aplicatiile pe microcalculatorul TIM. S. Extrem
de usor de invatat, fird a necesita cunostinte
anterioare despre programarea calculatoarelor,
limbajul BASIC implementat pe TIM. S intru-
neste doud relatii esentiale, nu intotdeauna usor
de combinat : complexitatea redusd (set redus
de instructiuni, descriere simpla a instructiuni-
lor) si instructiuni puternice (permit efectuarea
de operatii complexe in cadrul unei singure
instructiuni). Elaborarea programelor poate fi
astfel fiacutd de nespecialisti in informatica,
dupd o pericadd de initiere ce dureazd doar
citeva zile.

; TIM.S-ul Dvs. Va sta la dispozifie :

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

— activitdti 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-
cari prezentd stocuri minime necesare sau in
exces, etc. ;

— microbazd de date, pentru péastrarea
si cadutarea celor mai diverse informatii, in
functie de criterii prestabilite.

— activitd{i cu caracter industrial :

— achizitie si prelucrare de date ;

— control procese industriale.

— activitati de cercetare-proiectare :

— calcule ingineresti ;

— calcule matematice si statistice ;

— calcule economice ;

— simulari de procese ;

— proiectare asistata.

— activitati in agricultura :

— administrare terenuri ;

— urmadrire lucrari agricole ;

— gestiune de resurse.

— activitdti cu caracter educativ-formativ :

— Invdtarea programiérii microcalcula-
torului ;

— Invétare asistatd de TIM. S.

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

— activitdti 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 incompatibilititii intre
diverse medicamente ;

— evidenta traseelor de acupuncturi ;

— trasare bioritm.

un bun TIM.S poseda multe calitafi:

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

— tastaturd elasticA ultraplatd, fard 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, trasarii de
grafice pe ecran, etc.

— bransarea la bornele de microfon, respec-
tiv difuzor, a unul casetofon sau magnetofon
mono sau stereo de orice tip, permitind astfel
salvarea pe bandi sau casetd a programelor in-
troduse de la tastaturd si reincdrcarea lor ra-
pidd In memoria microcalculatorulul, ori de cite
ori este nevoie.

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

— optional, la cererea utilizatorilor, se poate
atasa microcalculatorului TIM. S si o miniim-
primantd, cu latimea 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 imprimantd serie sau paraleld (Scamp,
Robotron, etc.).




— disponibilitatea la conector a magistralei
de sistem.

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

Inteligenta TIM. S-uluil nostru, asiguratd de
interpretorul pentru programe de limbaj BASIC,
confer3 acestuia o serie de facilitati :

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

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

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

— posibilitatea cuplarii la retea heterogena
de microcalculatoare.

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

— posibilitatea definirii unor functii.

— instructiuni puternice pentru prelucrare
grafica imagini.

— instructiuni pentru programarea culorii.

— posibilitatea apeldrii in BASIC a unor
subrutine scrise in limbaj masin3, pentru apli-
catii speciale.

— posibilitatea controlului pe variabilele
sistemului.

— doud viteze de operare.

pentru cei care doresc date mal exacte :

Specificatil TIM.-S :
UNITATE CENTRALA

— realizatd cu microprocesor Z80B, cu lun-
gimea cuvintului de 8 biti si viteza de prelucrare
de aprox. 300000 instructiuni/sec. respectlv
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 s!
pentru sistem.

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

TASTATURA

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

DISPOZITIV DE AFISAJ

— este constituit dintr-un televizor color
sau monitor color sau televizor alb-negru obig-
nuit, comandat de TIM-S in trei regimuri de
lucru : regim alfanumeric, In care se afiseaza 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 stralucire §i cli-
pire, precum si 22 caractere grafice definite de
utilizator. Se pot utiliza gi 16 caractere semi-
grafize.

MEMORIA EXTERNA

— este asiguratd de interfata pentru caseto-
fon/magnetofon, cu o viteza de transfer a infor-
matiei de aprox. 1 500 baud, permitind stocarea
datelor si programelor pe suport magnetic
(casetd/bandd) pentru reincdrcdri ulterioare
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 informatiei cu exteriorul, permitind
cuplarea cu un alt sistem de calcul (direct sau
prin modem gi linie telefonic#).

Respectarea standardului RS232C asigura 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 BITI

— asigurd cuplarea cu imprimante (MIM 40,
SCAMP 9335, DZM 180, ROBOTRON 1152, VI-
DEOTON ES184, etc.), permitind listarea conti-
nutului ecranului 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 apasarii 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 in cod masina.

SURSA DE ALIMENTARE

— asigurd tensiunile de alimentare necesare
functiondrii microcalculatorului (+5V; 2A;
—5V, =12V ; 0,86A).

&

VARIANTE DE LIVRARE

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

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

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

— TIM.S — 103M — Variantd cuprinzind uni-
tatea centrald, casetofon si monitor color.

— TIM.S — 104 — Variantid optiune a/n cu-
prinzind unitatea central4, casetofon, TV
a/n gi imprimanta.

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

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

— TIM.S ~— 107 — Varianta retea cuprinzind
configuratia TIM.S — 1086 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

86 MHz2860

20 760 100

94 7920 954 19920 06
68 5520 665 13800 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

3,5 MHz 76 000
6 MHz 53 020

93,5 228640 956
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 si salvate anterior.

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

EDITORUL DE LINII BASIC

-— face analiz3 sintacticd automati 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 si la depla-
sare pe linia editat3.

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

— ocupé 16 Ko de memorie EPROM.

— valorile numerice se reprezintd in format
virguld mobila, pe 5 octeti, cu un domeniu cu-
prins intre 1.E38 si 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 subsiruri, conca-
tenarea lor, etc.

— instructiunile de prelucrare graficid per-
mit generarea oricdrel 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 graficd a unor functii matematice la
proiectarea asistatd de calculator. Aceste.
instructiuni permit :

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

— trasare gi gstergere cercuri gi 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 si reincarcate ulterior. Odata
cu salvarea programului, se salveazad si zona de
date utilizata, 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 Va doresc succes
in utilizarea sa, si VA& roagd sa transmiteti toate
sugestiile si observatiile Dvs. pe adresa :

LT.C.I. TIMISOARA — F.M.E.C.T.C.
Str. Gh. Lazar 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 field 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

combination 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 exereises ;
— simulation and modelling ;
— foreign language learning (dic#ionary,
grammar rules etc.) ;
— intelligent toys and games.
-— Medical activities :
— pacients and disease evidence ;
— computer assisted diagnose ;
— medicines management ;
— acupuncture ;
— biorithm curves.
— Military activities :
— tactic 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-
¢al 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 created
programs in the 48 KB RAM. In this space 7 KB
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/0,5 A; +£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 BM1 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 BM5 BM 6

ZX Spectrum 19600 100 23860 100 53720 100
TIM.S 35MHz 18980 96 22280 934 50700 944
TIM.S 6 MHz 13120 66,9 15640 65,2 35340 65,8

BM tests BM 7 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.

BASIC 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 eharaeters.

— 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, conneeting 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. Lazar or. 9
Timigoara 1900




[lepconantras muxpo-9BM TIM-S unu urdopmatika
BCEM [MOJ PYKROMA

O6iuee npexcraBneHue

Mukpo-9BM TIM-S sBasierca pesyabTaToM
corpyanuyectsa Mmexay Ilonnrexunueckum Mu-
ctutytom — Tumumwoapa u Mucturyrom no Bu-
uncanTenbHoi Texuuku u Mudpopmaruxu — Tu-
MulIoapa u npoussoautrcsi B PMIUTY — Tumu-
woapa. Mukpo-9BM TIM-S npennasnauena BHe-
ApeHui0 HHGOPMATHKH Ha LIHPOKOM Macurabe
BO Bcex obusacTefl 1efiCTBHSA, HAUHHAS C JOIIKO/L-
HbIM 00paspBaHHEM 10 BHICLIEro 00pasopajus,
NpPOJOJKASL CO CAMBIMM pa3JIMUHBIMH IIPHMEHe-
HHSIMH B 00/1aCTH HHXKEHEpPCTBa, OTYETOB, OyxraJ-
TEePCKHX PAaCUYETOB M OKOHYHBASl C YyIpaBJeHHEM

NPOMBILIEHHEIMH NPOLECCAMH B PEaJbHOM Bpe-
MEHH CO MeHbIIeii/cpeHell CA0KHOCTBIO.

Mukpo-9BM TIM-S mo3BossieT BHECTH MOIN-
HOCTb BBIUHCJEHHSI TaM € HYKHO H 3TO BeAET
K MOBLILIEHHIO NPOU3BOAUTEIBHOCTH TPYAaA.

JloCTYynHOCT Ha 3Ty MOLIHOCTb BHIUHCJIEHHS
6e3 Kakoil 1100 cnenHaJbHOR NMOATOTOBKH, obec-
neuyrBaercs sizsikom BAVISUK (BASIC) na koto-
PBIM MPOTPAMMHUDYIOTCS TPHUMEHEHHS Ha MHKPO-
IBM «TIM-S». OueHs JIerKo MOXKHO YCBOHTB €ro
0e3 npexHUX 3HAHUI O MPOrPAMMHPOBAHHH MHK-
po-2BM; saswk BIM3UK gpuMenédnnit na
TIM-S BxJwuaer B ce0s1 JBe OCHOBHBIE OTHOIIIe-
HHS He BCerja Jerko KOMOGHHHPOBAHHHIX @ yYMeH-
wéHHast CJA0XKHOCTh (yMeHIUEHHBIE Habop HH-
CTPYKIHI, NPOCTOE ONHCAHHE HHCTPYKIHH) K
MOILHBIE HHCTPYKUHK (MO3BOJAIOIIHE [IPOBOIHTD

CJIOKHBIX Omepauuii B paMKax OJHOIl MHCTPYK-
uun). Takum o6pasom, pa3paboTKy nporpamMm
MOTYT NPOBECTH H HeCHeLHAJHCTH Mo HHpopMma-
THKe, NOCJe KPaTKOro MepHoAa O3HAKOMJEHHS
(Bcero HeCKOJIbKO AHeH).

[pumenenue murpo-oBM TIM-S

OG6aacty npumenenus Mukpo-OBM TIM-S
obmupHa. BoT HECKOJBKO NMPHMEPOB :

— B OTYETHBIX PabOT CBSI3aHHBIX CO OKJIAAPO-
BaHHIO, 0OHApYKHUBAHHIO ¥ 06pabGoTKOil cpefHero
o0béMa JaHHBIX :

— B OyxranTepcko-GHHAaHCOBBIX NMOACHCTE-
Max (B HpeANpHATHI, TOprosjae, 6aHKOBCKHUX 3a-
BeJleHHH, oOpa3oBaHuil, B CeMbe, H T.AI.) ;

— B Ccekperapuar (KHH:KHAs 3aluCKa, Te-
aedOHHAsT KHHXKHAS 3aNucKa) ;

— B XO3SIHCTBOBAaHHY CKJIAJ0B C MaTepH-
aJaMH, B NpoBepKe HaJHuHs MHHHMAaJbHO HeoO-
XOZUMBIX 3alaCOB H.TH H3OHTOK.

— B IIPOMBILJIEHHON AeSTeTbHOCTH :

— c6op u 06paboTKa AaHHHIX ;

— KOHTDOJIb IPOMBIIJIEHHBIX IIPOLECCOB.

— B HCCJIe[JOBAHHH — TPOEKTHPOBAHHH :

~— HHXHWHEDHHIe PacuéTH ;

— MaTeMaTHuecKHe H

pacuétH ;

— YKOHOMHYECKHEe PACUETHI ;

— CHMMYJISHS OPOLECCOB ;

— TNPOEKTHPOBaHHe C MHKPO-DBM.

— B CeJIbCKOXO35IHCTBEHHOH AESATeJbHOCTH :

— XO34ACTBOBAaHME yYacCTOK 3eMJIH ;

— #HaOl/lofleHne 3eMJefle/IbUeCKHX pabor ;

— XO3sCTBOBAHHE PECCypCOB.

CTaTHCTHUYECKHE

— B obsacTH BocnHTaHHs H o6pasoBaHus :
— oOyueHue nporpaMMHpPOBAHHUS MHKPO-
9BM ;

— ofyuenne ¢ Mukpo-2BM TIM-S :

— JesiTeJbHOCTh C 3aIOMHHAIOUMM Xapak-
TepoM (BONPOCH-OTBETH) ;

— JesiTeJbHOCTh JIOTHYECKOro THIIA ;

— CHMMYJSILHS ¥ MOIenHpoBaHue (yJaHu-
HOEe IBMXKEHME, NMUJOTax BO3AYIUHHX Kopab.aei
B T.JL)G

— oOyueHHe HHHOCTDAHHBIMH $I3BIKAMH,
rpaMMaTHYeCKHMH NPaBHJIaMH, CJIOBapH ;

— MrpH DPa3BHBAIOLIHE JIOTHUECKHX CIIO-
co6HOCTEH, PeMWHMOCTb, ¥ JP.

— HEeATEJbHOCTh CaHHTAapHO-MEOUIEHCKOTrO
Xapakrepa :

— YuéT NauyueHTOB H aHaMHe3UuHn GOJIe3HH ;
— JMarHoCTHKa ¢ MHKpP0-OBM ;

— Yu€T JIeKapcTB, Y4€T 00 MPHMEHEeHHH H
alMHHHCTPHPOBAHHH JIEKaPCTB, O HECOBMECTHMO-

CTH Pa3HBIX JIEKapCTB ;

— Y4€T TPaccoB A/ NPHMEHEHHS «aKKy-
OYHKTYDHI> ;

— HaHeceHne OHOPHTMa.

Mukpo-oBM TIM-S o6napaet cnefyolumu KauyecTBAMK :

Omnpezneasitoniast CTOpoHa CTOMMOCTH Ji060%H
COBPEMENHOH BHIUHCJIHTEJNBHO CHCTEMBI YCTaHaB-
JIMBAETC NPUMEHEHHBIMH TNepH(epHIHBLIMU yC-

TpofictBaMu (ycTpoficTBa asdaBHTHO-UHGPOBOH
HHIMKAaUHH, BHElIHHe 3y HA MarHUTHOM HOCHTeJe
M IP.) UX CTOHMOCTb NpPEBHIIAT YaCcTO CTOMMOCTD
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ycTpoiicTBa ynpasaenus. ITepudepuiinse ycrpoii-
CTBA JOPOrCCTOSIIHE — 3TO SBJAETCS IVIaBHBIM
NPensTCTBHEM B PacCNpOCTPaHEHHH BBIUHCIHTEJE-
HOH MOLIHOCTH BO Bcex obsacTeil geficTsus. B mi-
Kpo-OBM TIM-S oHu 3aMeHAIOTCS CIeLYIOUMMY :

— IJOCKOH 27aCTHYHOH KJaaBHaTypH 6e3 Me-
XaHMUSCKHX JBIXKYIUUX UacTelf, IOBBIILIEHHOI
HaAE€KHOCTBIO, MTO3BOJISIIONIAA COOOUIEHHE MOJI530-
BaTeasl ¢ MHKPO-9BM ;

— TNpPSIMHM NPHCOENHHEeHHEM K 3aXKHMY I1d
NOAKJ/JIOUEHHST aHTeHb! OOBIYHBIX NMPUEMHHKOB TB
uépHO-6e/IbX, LIBETHBIX, MOHUTOPA, C LeJbI0 BH3Y-
aJM3alMH BBOAMMBIX pPe3YyJbTAaTOB MNPHKJIATHBIX
nporpaMm H AJ5 HaHeceHHs rpadMKoB Ha 3Kpa-
He, H T.I. ;

— TPHCOEJHHEHHS K 3aXKHUMY JJs TOAKJIIO-
YeHHs MHKpodoOHa, oTHOCHTeabHO nubdysopa,
MOHO HJIH cTepeo MarHutodoHa Hiau KaccetodoHa
Jo60ro THMa U TakKUM 06pPasoM MO3BOJISET 3allH-
Ty Ha JIEHTE HJY KacceTe MPOrPaMM BBOAHMbIX
C KJaBHATYpPHl H UX OLICTPYIO MEperpysky B naM-
ATh MHKPO-DBM, cKoJIbKO pas 3To HYKIIG.

OrmeuaeM, YTO He HYKHBI HHKAKHE H3MEHEHHS
B npuémuuke TB, kaccerodone uaH MarHuro-
tdone :

— JI0TIOJILHHTeJBbHO, 110 TPeGOBAHHIO MO.b30-
Barteas, K MHKPo-OBM TIM-S wM0OXHO mNOJKJIIO-
4aTh MHHHIEYATAIOUHe YCTPOHCTBO CO IUHPHHOIM
cTpoku 40 3HAKOB M 3TO NPHAAET BO3MOXKHOCTh
3anucarth Ha Oymare nHdopMauuii NoAB/IAIOLIHECs
Ha akpane TB ;

— TOTOBHOCTb y ABa pa3béma uHTepdeficos
nocJe0BaTeIbHOTO HJIM NapaJyeJbHOro neyara-
outero yerpoiictsa (Scamp, Robotron u ap.) ;

— TOTOBHOCTb y pa3btéMa CHCTEMHOH Maru-
CTpaJy ;

— BHYTpEHfsl NaMsATh C pacuupeHuem ot 48
K6aiitoB 10 80 K6aiiT B 3aBHCHMOCTH OT CneLH-
(DHUHOCTH NPHMEHeHHS.

Wnrennurenuuss TIM-S obecneyuBaercst HH-
tepnperepoM nporpamMM Ha s3bike BEWMI3HMK u
OHA NPHUAAET LEJBIH P BO3MOXKHOCTEH :

— pacuéTtHl ¢ nJaasawplledi 3ansToH, ¢ TOY-
HOCTBIO 9 3HAUHTEJBHBIX NECSITHUHBIX UHED ;

— OTYET JaHHBIX 3aNOMHHAWOUWHX B UHDpo-
BOfi (hopMe MM B BUJE PSSl 3HAKOB ;

— BO3MOXKHOCTb paGorath nog CP/M (Bapu-
aHTH Ha QJaonu) ;

— BO3MOXKHOCTb ITOAKJIIOUEHHS K HEOJIHOPO/-
HOH ceTH MHKpPo-OBM ;

— MOJHBIK Habop MaTeMaTHYeCKHX (YHKIHIT
(cunyc, KOCHHYC, JIOrapUTM, H OD.) ;

— BO3MOXHOCTb  ONpEeeJeHUst
QyHKUHI ;

— MOLIHBIE HHCTPYKUHUH A4 rpaduyeckoft 06-
paboTKu oToOpaKeHusd ;

— HHCTPYKIUHH 114
uBera ;

— BO3MOXKHOCTb Bhi3oBa B BAM3UK noanpo-
rpaMM HaNHCAaHHLIX B MAUIHHHHH KOJ AJA Ompe-
JNeJEHHBIX TPHMEHeHHH ;

— BO3MOXHOCTb KOHTDOJS Ha MNepeMeHHbIX
CHCTEMH! ;

— JIB€ CKOPOCTH ONEPHPOBAHHA,

HEKOTOPhIX

NpOrpaMMHpPOBaHHA

Texnuyeckue xaparktepuctuku Mukpo-9BM TIM-§

HEHTPAJIbHOE YCTPOVCTBO :

— peanu3oBaHo Ha MHKponpoueccope 3 80b
(Z80B), nauna caosa 8 6uTOB M CKOPOCTb 00pa-
6orkn npuba. 300 000 mHCTPYKUHKH/CEK. OTHOCH-
tensHO 500 000 mucTpykuuit/cex.

— namatb RAM Bupeo 8 Ko6aiitos.

— namate EPROM — xortopas sBasercst
¢usnueckuM Hocutesem uutepnperepa BAVI3UK,
émkoctbio 16 KGaiitos.

— namatb RAM npennasHauena mnosb3oBa-
Teaio uMeer émkocth 48 K6aiit. U3 mamatu RAM
npubausutensuo 7 KGaiT 3aHsito s namsaTu-
3KPaH M AJs1 CHCTEMBI.

— B Bapuante CP/M co npaiiBepoM MHHI-
¢duaonu, maMmsTh IpelHasHauyeHa NO0Jb30BaTeNI0,
umeeT éMKocTh 64 Koaiir.

KJIABHUATYPA

— nJockas, 6e3 MeXaHHueCKHX [ABHXKYLIHX
yacreil uau obObiuHas kaasuartypa, Ha 40 xaasuil
(nponucuble GYKBH, necsiTHuHble nudpe 0—9,
crenHaabHbBle 3HAaKH H NMOJUrpaduyeckHe 3HaKH)
IJII0C YABOEHHBIX KJABHLI JECATHYHHX LUHOD H
cnoco6a pabGoTHL.

YCTPOVICTBO OTOBPAJXKEHMUSI

— COCTOMT H3 LBeTHOro npuémuuka TB wuan
IIBETHOTO MOHHTOPA HJIH H3- 06HYHOrO 4épHO/Oe-
aoro npuémuuka TB, mox ynpasnennem TIM-S B
TpPEX pexkHMOB paboTH : aadaBHTHO-UH(DPOBOH
pexkuM ¢ orobpakenneM 32 JUHHH HA 32 3HAKOB
KaXIBli, pexKHM H3TaHHsI B KOTOPOM MOXKHO H3-
napatb Juuun BAVIBUK u rpaduueckufi pexum
¢ paspeurenueM 256X 192 touex.

— MOXKHO HCIOJIb30BaTh 8 11BETOB € 61€CKOM
H MuranueM pnaxe u 22 rpaduueckux 3HaKOB
onpepesisieMbIX MoJsb3oBaTeseM. MOXKHO HCHOJb-
308aTh ¥ 16 mosurpaduuecknx 3HaKOB.

BHEIIHAS TTAMSTD

— obecneynBaercs HHTEpdeicom 15 KacceTo-
tdona/maruutodoHa, CO CKOPOCTbIO NepefadyH HH-
¢dopmauuu npuba. 1500 OGayn, mnospoaswouias
CKJIaHPOBAHHE TAHHBIX H NMPOrPAaMM Ha MarHur-
TOM HocHTeJe (Kaccera-JeHTa) AJf CJAeNYIOIIHX
CKOpHIX meperpy3ok. KoHTposb ypoBHSI 3amucH/

BOCIPOU3BEIeHUS NPOH3BOAHTCS aBTOMATHUECKHI
¢ otobpakennem COOOIIEHHS NPH OOHAPYXKEeHHH
HenpaBuJbHOrO YPOBHS.

— OMNIHOHHO, OfIMH M3 Bapuautos obecneun-
BAaeT BHEUIHIOI NaMsATb HA ABOHHHOM HaKOIIHTEJe
Ha MHHHQJONHIHUCK.




[MOCJIENOBATEJIbHBIFT MHTEPQ®EFWC

— ofbecneynBaeT aCHHXPOHHYIO Nepegauyy HH-
¢opMaluu BHe NPH NepeMeHHBIX CKOPOCTel U I1o-
3BOJISI€T MOJAKJIIOUEHHE K IPYroil BEIYHCIHUTENLHO
cucreMe (HENoOCPeJICTBEHHO HJIM yepe3 MOAeM H
TeJedOoHHO JHHHH) .

Co6uonenne cranpapra RS 232 C o6ecneun-
BaeT NMOJKJIOUEHHEe K TEDMHHANIAM BBIUHCJIHTEb-
HO#A cucremsl tuna JA® 2010, M 118, 11 100, u
K 1ocJe0BaTeNLHEIM NeyaTalolHM yCTpolicTBaM
(ROBOTRON 6311, u ap).

8-PA3PSIAHDIV IMAPAJIJIE/IbHbBIN
HMHTEP®EVIC

— obecneynBaer MOJKJIOUEHHE HA meyara-
lomee ycrpoiicteo (MIM 40, SCAMP 9335,
DZM-180, ROBOTRON 1152, VIDEOTON
ES 184 u np.) u mo3sosisieT BBLISIBJIEHHE COJEp-
JKaHUsl 2KpaHa HJM pe3yJbTaTOM BBINOJHEHHH
PasHBIX NPOrpaMM.

MATHUCTPAJIb ¥ PA3BEMA

— ofbecneyuBaeT MNONKJIOYEHHE HEKOTOPHIX
pacumupenuit Texuuueckux cpeiacts (hardware)
Ha MarucTpajd MHKPOCHCTEMEL.

BbIXO4 AYANO HA OH®DY3OPE

~— C OHOH CTOPOHHI obecneuuBaer GyHKIHIO
CBHJeTe/sl HAa)KATHA KJaBHWIHK (IPH NPaBHJIBLHBIM
npuéMe Ha)aToro 3Haka BHIAETCA KpaTKORpe-
mennsii «<BEEP»), a ¢ apyroii cTopoHH n0O3BO-
JsieT reHepHpOBaHHe 3BYKOB yepe3 INporpammy,
npuMenus uHcrpykuuio BEEP uan moanporpam-
MY HalHCaHHYIO B MAIIMHHBIH KOJ.

HUCTOYHHMK TIMTAHHS

— obecrieynBaeT HanpsKeHHe NUTAHUA Heob-
X0AHUMO# (YHKIUHOHHPOBaHHIO MUKPO-OBM (+5B,
2A, —5B, £12B, 0,5A).

BAPUAHTHI [J151 TTOCTABKH

— TIM-S 101 lientpanbHoe yCTPOHCTBO C HHTED-
¢deficom uépuo/Genoe TB co cepoit Hioan-
COil, MOHHTOpP W IBeTHOH npuéMHuK TB,
nHTepdeiic co kKaccerooHOM, NocaeN0Ba-
TeJbHBII ¥ HapaJJenbHbll HHTepdeiic,
BHEIHSIT MarkcTpasib, HCTOUHEK TIHTAHHS.

— TIM-S 102 CrannapTebifi BapHauT uépHo/Ge-
Jblli ¥ COCTOHT M3 UEHTPaJIbHOTO YCTpOIi-
cTBa, Kaccerodon u npuéMmuux TB uépno/
Genbli.

— TIM-S 103M — Bapuaur cocTosluil U3 uel-
TPaJbHOTO YCTpOMHCTBA, Kaccertodona H
ILBETHOTO MOHHTOpA.

— TIM-S 104 OnuuoHHbll BapHauT YépHo/6enblil
cojepxkauuiics LeHTpa/JbHoe YCTPOHCTBO
kaccerodon, npuémuuk TB uépHo/Gennlii u
neyaraiuiee ycTpoHCTBO.

— TIM-S 106M — BapuaHT cofepxaimufi UeH-
TpaJIbHOE YCTPOHCTBO, KacceTooH, LBeT-
HOH MOHHMTOP M NeyaTtaloliee ycTpPOHCTBO.

— TIM-S 106 PacmnpeHHblii BADUHT KOTOPHI
COCTOMT M3 LEHTPaJbHOTO YCTPOHCTBA,
npuémunka TB 1uBerHol, neuvaralouiero
YyCTpPOHCTBA H JIBONHHOTO HAKOMHTENS MH-
HHUJIONH.

— TIM-S 107 CereBoii BapHAHT KOTOPHI COCTOUT
u3 xoudurypauuu TIM-S 106 n unreppeiic
HeOIHOPOAHOMH ceTH MHKPo-OBM.

TECTHI ,Banchmark%

Teett BM BM1 BM2 BM 3

Sinclar ZX Spec-
trum 4340 100 8300 100
TIM-S

20 760 100

35MI'n4080 94 7920 954 19920 96
6 MI'm2860 66 3520 66,5 13900 66,9

Tectst BM BM 4 BMS3 BM 6

ZX Spectrum 19600 100 22860 100 53720 100
TIM-S

3,5MI'n18980 96 22280 93,4 50700 94,4
6 MI'y 12120 66,9 15540 65,2 35340 65,8

Tectst BM BM 7 BM 8
ZX Spectrum 79620 100 239060 100
TIM-S

3,5 MI'n 76000 955 228640 95,6
6 MI'n 53020 66,6 159980 66,9

[TPOTPAMUPOBAHUE MHUKPO-2BM

~— BHMoJHseTcss JAH60 BBOAOM INPOrpPaMM ¢
KJaBHATYPH, JHGO CUMTHIBAHHEM C ayaHoxacce-
TH [POrpamMM HaNMHCAHHBIX M 3AIHLIEHHBIX Ipea-
BapHaTeJbHO.

3anuTa Ha Kaccery Heo6XoiHMa H3-32 TOTO
YTO NPH OTK/IOUEHUH MHTAHHA COAEpPrKaHHe NMaMm-
STH N0Jb30BaTeNs Tepaercs.

U3IOATEJ/Ib JIMHHUHK BAOU3UK

— BBINOJIHAET aBTOMATHYHO CHHTAKCHYECKUR
aHaJIU3 NPH 3aNHCH OTHOMH JIMHHH.

— uMeer 5 cnoco6a pabGoThl co 5 TuMOB
cxonbasuux koutakToB : K, I, C, C n E.

— HMEEeT CKOJb3s1ie KOHTAaKTH NpH BHOOpe
JAMHHMH M IIPH NEpeMeIeHHH Ha M31aHHOM JHHHH.

Hnrepnperep BOU3UK — ofecneunsaer co-
EMECTHMOCTb c0 MUKDPO-DBM ZX Spectrum Sin-

clair

— 3anumaer 16 K6afit namsitn EPROM,

— uudporas BesnuHHa npeacTasaena B BHIE
naasalouielr sansToit Ha 5 K6aiitos, ¢ o6aacTeio
mexxay 1.E-38 n 4.E-39 n ofecneyusaer npub.i.
9.10 Tounsx cTapwux Huop.

-— nepeMeHHble MOTYT GHThL LH(GPOBOro THIIA
HJIM THIA PSiI 3HAKOB.

— HauMEeHOBaHHE NPOCTHX LU(POBHIX nepe-
MEHHBIX MOKET OLITb #3 HECKOJbKHX 3HAKOB.




— KapTHHH Ta6auus / MoryT 6uTh LHbpoBO-
ro THIA PAJ 3HAKOB.

— BBIPAXKEHHS K3 HHCTPYKILHH CONEpIKaT Ma-
TemaTHyeckue (QYHKUHH (H onpeneséHHble (QyHK-
LIHH, H.T.1L.).

— IlepemenHble UM KapTHHBI THNA PSX 3HA-
KOB MOXHO oGpabGoTeiBaTh HabopoMm crneunuduu-
HBIX QYHKIHH (KOTOpble NMO3BOJIAIOT BHIPE3KY Ds-
JIOB B NOJApANAX, HX KOHKAaTeHaUHIo, H.T.1.)

— HHerpyxuuu rpaduyeckoit 06paGoTKH Mo3-
BOJISIIOT reHepHpoBanue Joboro oTobpaKeHus Ha
3KpaHe, H 00JIeryaioT KOJHYECTBEHHYIO OLEHKY
ILH(POBBIX PelleHH T BEITeKaOUINX 3 NPOrPaMMHBI.

Lenble panbl UHGPOBHX BEJHYHH MOXKHO 3a-
MEHATb OJHHM HHTYHTHBHBIM I'DadHuecKHM INpe-
crapsedneM. O6iacTH NpUMEHEHHs] pacnpocTpaHs-
I0TCSl OT rpa)uuyeckoro NpejacTaBJeHHS MaTeMa-
THYECKHX (QYHKIHH L0 NPOEKTHPOBAHHSA C MHKPO-
IOBM.

3TH HHCTPYKUHH NO3BOJSIOT :

— HaHeceHHe H CTHpaHHe JIHHHH MEX1y Ha-
4yaJioM Jyda " JIAHHOM TOYKH.

— HaHeceHHe U CTHPaHHE KpPyra H KPHBBIX.

— y3HaBaHHE COCTOSHHS OJHOH TOUKHM Ha
9KpaHe (3axKEHHi-rauleHHbll).

— BSaXHTaHHe M ralleHbe OJHOR TOuKH AJA
NaHHOH KOODJHHATH.

— TIporpaMMbl CO3JaHHBHIE C KJaBHaTypH
MoJIb30BaTeIeM MOXKHO NeyaTaTb Ha 3KpaHe 1Js
KOHTPOJISI MX NpPaBHJIbHOCTH. MIX MOXHO 3aumu-
maTh Ha KacCeTy H MOCJe 3TOro Meperpyxartb
cHOBa. BmecTe ¢ 3amuToil mporpaMMbl, 3allHILA-
eTcsl ¥ NpHMeHsieMasi 30Ha JaHHBIX, TaK 4YTO MU
neperpyske I0Jb30BaTeJ]b HMEET B pacrnopsxe-
HHIO cTapble JaHHbBle NOMOJHEHHHE B INpeasly-
1IeM HCIIOJHeHHH.

— TpHMEHsSeMBIi f3BK COBMECTHMHA ¢
BASIC ZX-Spectrum-Sinclair, npukaaaxsie npo-
rpaMMu ZX-Spectrum-a, MOryT ObITb NPHHATH)
NOJIHOCTBIO N0JIb30BaTeNbAIMH MEKPO-OBM TIM-S.
[Tpoussonurenn Mukpo-9BM TIM — xkenalor
Bawm ycnexos B e€ npuMeHeHHI0 H o6pauaorcs ¢
npocb60# mepejaTh BCe BAlUK 3aMeYaHHA U Ipea-
JIOXKEHHS 1O ajpecy :

HTYH-PMIUYTY Tumuwoapa
ya. T, Jlassp A2 9
Tumuwoapa 1900
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1900 timisoara str. gh. lazér 9 tel. 96130078 telex43380
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