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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, pina la cel superior,
continuind cu cele mai diverse aplicatii din do-
meniul ingineriei, gestiunii, 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, fard a necesita cunostinte
anterioare despre programarea calculatoarelor,
limbajul BASIC implementat pe TIM. S intru-
peste doud relatii esentiale, nu intotdeauna usor
de combinat : complexitatea redusa (set redus
de instructiuni, descriere simpld a instructiuni-
lor) si instructiuni puternice (permit efectuarea
de operatii complexe in cadrul unei singure
instructiuni). Elaborarea programelor poate fi
astfel facutd de nespecialisti in informatica,
dupd o pericadd de initiere ce dureazd 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 :

— activitdti de gestiune, legate de stocarea,
regisirea §i 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 stocuri minime necesare sau in
exces, etc. ;

— microbazd de date, pentru pastrarea
si cautarea 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 :

— Invétarea programérii microcalcula-
torului ;

— Invétare asistatd de TIM. S.

— activitdti cu caracter de memorare
(intreb&ri/rdspunsuri) ;

— activitdti de tip logic ;

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

— invétare limbi stradine, 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 depdsind 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 elasticd 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.

— brangarea 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 microcalculatorului, 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-ulul 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 vitezd 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 Koctetl. 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, farda part{i 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 afigeaza 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 pixeli.

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

MEMORIA EXTERNA

— este asiguratd de interfata pentru caseto-
fon/magnetofon, cu o viteza de transfer a infor-
matiei de aprox. 1500 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

— asigura 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 apasdrii 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 ; 0,6A).

3

VARIANTE DE LIVRARE

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

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

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

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

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

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

— 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 — 106 si interfata de
retea heterogend 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 MHz22860

20 760 100

94 7920 954 19920 96
66 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 944

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 76000 95,5 228640 956
6 MH2 63020 668 150980 66,9

s <5 % e s
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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 analizd 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 editata.

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

— ocupéd 16 Ko de memorie EPROM.

— valorile numerice se reprezintd in format
virguld mobil3, 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 subsiruri, conca-
tenarea lor, etc.

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

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

— trasare gi stergere cercuri gi curbe.

— aflarea starii unui punct de pe ecran

(aprins-stins).

— aprinderea sau stingerea unui punct
pentru o coordonatd 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 reincarcate 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 precedenti.

— 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 V& doresc succes
in utilizarea sa, si V& roagd sd transmiteti toate
sugestiile si observatiile Dvs. pe adresa :

LT.C.I. TIMISOARA — F.M.E.C.T.C.
Str. Gh. Lazar nr. 9
Timigsoara 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 Wwhose 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-
eal 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 1 500 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 wvoltages: +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 79020 954 19920 96
TIMS 6 MHz2860 66 5520 66,5 13900 66,9

BM tests BM 4 BM 5 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




[lepconanwras muxpo-9BM TIM-S unu urq¢opmaTika
BCEM MO PYKOM

O6iiee npexcraBneHue

Mukpo-9BM TIM-S sBasieTcd pe3yJbTaToM
corpyannuyectBa Mmexay Ilonurexunueckum Wu-
crutytom — Tumumwoapa u Muctutyrom no Bui-
uncanTensHoit Texuuku u Mudpopmaruku — Tu-
MHIIoapa u npoussoautrcsi B PMIUTY — Tumu-
woapa. Mukpo-9BM TIM-S npennasnauena BHe-
JpeHni0 HHGOPMATHKH Ha WIHPOKOM Macuitale
BO Bcex obsacTefi 1efiCTBHSA, HAUHHASA C JOIUKO/L-
HbIM 00paspBaHMEM 10 BHICLIEro 00pas3oRajus,
NpOfOJKASL CO CaMBIMM Da3JIMUHBIMH IIPHMEHe-
HHSAAMH B 06/1aCTH HHXKEHEPCTBa, OTYETOB, OyxraJ-
TEePCKHX PAaCy€TOB M OKOHYHBASl C YyIpaBJeHHEM

NPOMBILIIEHHBIME IPOLIECCAMH B PeajbHOM Bpe-
MEHH CO MeHblIei/cpeqHeil CI0KHOCTIO.

Mukpo-9BM TIM-S mo3BossieT BHECTH MOIN-
HOCTb BBIYHCJEHHUS TaM IJl€ HYXKHO H 3TO BeJET
K NOBHIIEHHIO NPOU3BOAUTENBHOCTH TPYAa.

HocTynHocTs Ha 3Ty MOUIHOCTb BBIYHCJISHHS
6e3 kakoit anbo crenHaJbHOR MOArOTOBKH, 00ec-
neyrBaercs szsikom BAVISUK (BASIC) na koto-
PBIM MPOTPAMMHDYIOTCS NPHMEHEHHS Ha MHKPO-
9BM «TIM-S». Ouenb JIerkKo MOXKHO YCBOHTb €ro
Ge3 mpeHHX 3HAHHH O NPOrpaMMHPOBAHHH MHK-
po-2BM; sasuk BIM3UK gpuMenédnnit na
TIM-S BxkJawouaer B cefsi 1Be OCHOBHBIE OTHOILIE-
HHS He BCerja Jierko KOMOMHHDOBAHHHIX : YMEH-
wéHHas CJa0XHOCTh (yMeHWEHHBIA Habop HH-
CTPYKIHI, NPOCTOE ONHCAaHHE HHCTPYKUHUH) H
MOLUHBIE HHCTPYKUUK ([O3BOJAIOLIHE NIPOBOJHTE

CJIOXKHHIX Ofepauuii B paMKax OJHON MHCTDPYK-
uun). Takum o6pasom, pa3paboTKy nporpamMM
MOTYT NIPOBECTH H HecHelHaJHCTH mo HHdopMma-
THKe, I0CJe KDaTKOro MepHoja O3HAKOMJEHHS
(Bcero HeCKOVILKO AHeil).

[lpumenenne murpo-oBM TIM-S

OG6aacty npumenenns Mukpo-OBM TIM-S
obmupHa. BoT HecKoJbKO NMPHMEPOB :

— B OTYETHBIX pabOT CBSI3aHHBIX CO CKJIaAAPO-
BaHHIO, 0OHAPYKHUBAHHIO ¥ 06paboTKO{l cpefHero
00bEéMa JaHHBIX :

— B Oyxranrepcko-GuHaHCOBBIX IIOACHCTE-
Max (B HpeANpPHATHI, TOprossae, 6AHKOBCKHX 3a-
BeJleHHH, 0O0pa3oBaHuil, B CeMbe, H T.1.) ;

— B CeKpeTapHar (KHHI)KHAs 3aNlUCKa, Te-
AeOHHAs KHHXKHAA 3aNuCKa) ;

— B XO3SIHCTBOBAHHU CKJAJ0B C MaTepH-
aJaMH, B TpOBepKe HaJHuHs MHHHMAaJbHO HeoO-
XOZMMBIX 3aMacoB HJTH H3OHTOK.

— B IIPOMBILJIEHHON AeSTeTbHOCTH :

— c6op ¥ 06paGoTKa AaHHBIX ;

— KOHTPOJIb IIPOMBIIIJIEHHBIX IPOLECCOB.

— B HCCJeJOBAHHH — TPOEKTHPOBAHHH :

~— HMHXHHEepPHBIE PacuéTH ;

— MaTeMaTHuecKHe H

pacuétH ;

— 3KOHOMHYECKHEe PaCUéTH ;

— CHMMYJISUHS OPOLECCOB ;

— NPOEKTHPOBaHHe C MHKPO-DBM.

— B CEJbCKOXO35IHCTBEHHOH AESTeJbHOCTH :

— X03fHACTBOBaHME yYaCTOK 3eMJIH ;

— galbJlofeHue 3eMJenebueCKHX pabor ;

— XO3HCTBOBAHHE PECCypCOB.

CTaTHCTHUYECKHE

— B obsacTH BoCnHTaHHS U e6pasoBaHus :
— ofyueHue NporpaMMHpPOBAHHS MHKPO-
9BM ;
— obyuenne ¢ MHKpo-OBM TIM-S :

— JesiTeJIbHOCTh C 3aIOMHHAIOUIUM XapakK-
TepoM (BONPOCH-OTBETHI) ;

— JEeSATEJBbHOCTh JIOTHYECKOro THIia ;

— CHMMYJSIIUST H MOZENHPOBaHHe (yJaHu-
HO€ JBHJXKEHHEe, NMHJIOTaxX BO3JAYIUHHX Kopab.efl
B )3

— ofy4yeHHe HHHOCTDAaHHBIMH SI3HIKAMH,
rpaMMaTHYeCKHMH NPaBHJIaMH, CJIOBADH ;

— UIpH Da3BHBAIOIIHE JIOTHYECKHX CIO-
co6HOCTEH, PEIHMOCTD, ¥ AP.

~— JIeSITeJIbHOCTh  CaHHTaPHO-MEIHLEHCKOTO
xapakTepa :

— YuéT nauyueHTOB H aHaMHe3un 60oJIe3HH ;

— JMarHoCTHKa ¢ MHKpP0-DBM ;

— YuéT JexKapcTB, Y4E€T 00 MPHMEHEHHH H
aJMMHHCTPHPOBAHHH JIEKapCTB, O HECOBMECTHMO-
CTH Pa3HBIX JIEKapCTB ;

— Y4€T TpPaccoB A/ NPHMEHEHHS «aKKy-
NYHKTYDHI> ;

— HaHeceHne GHOPHTMa.

Murpo-9BM TIM-S o6napaeT cnefyomuMi KauecTBAMM :

Omnpezneasitoniasi CTOpoHa CTOMMOCTH Ji060%H
COBPEMENHOH BHIUMCJIHTEIbHOH CHCTEMBl YCTaHaB-
JMBaeTcd NPUMEHEHHBIMH mNepH(pepHiiHEIMU YC-

TpofictBaMu (ycTpoficTBa ajdaBHTHO-UHGPOBOH
HHAMKAlUH, BHELIHHe 3y HA MArHUTHOM HOCHTeJe
H Ip.) HX CTOMMOCTb NPEBHILIAST YaCTO CTOMMOCTh




~

ycTpoiicTBa ynpasnenus. Ilepudepuiinse ycrpoii-
CTBA JOPOrCCTOSIIHE — 3TO SABJAETCS IVIaBHHIM
NPensiTCTBHEM B PACNpPOCTPAHEHHH BBIYHCIHTEJNE-
HOH MOLIHOCTH BO BCcex obJsacTeil gefictsus. B -
Kpo-2BM TIM-S oHu 3aMeHAIOTCS CJAETYIOUHMH :

— IJOCKOI 27aCTHYHOH KJaaBHATypH 6e3 Me-
XaHMUYECKHX JBHXKYLIMX YacTel, IOBBILIEHHO
HaA€KHOCTBIO, MO3BOJIAIONIAS COOOUIEHHE 110530~
BaTeJas ¢ MHKPO-OBM ;

— TNPAMBIM NPHCOETHHEHHEM K 3a)XKHMY A4
NOAKJIOYEHHST aHTeHbl OGBLIYHBIX MPHEMHHKOB TDB
uépHO-6e/IbIX, LIBETHBIX, MOHUTOPA, C LeJbI0 BH3Y-
ajau3aluy BBOAMMBIX pPe3yJbTAaTOB MNPHKJIATHBIX
nporpaMMm H JJsi HaHeceHus rpaduKoB Ha 3Kpa-
HE, ¥ T.1.;

— TIPHCOEJMHEHHS K 3aXKHMY JJs TOJKJIO-
yeHHss MHKpodoOHa, OTHOCHTeJbHO Auddy3opa,
MOHO HJIM cTepeo MarHuTo(oHa UM KacceTtodoHa
J1060TO THIA M TaKHM 00pa3oM NMO3BOJISIET 3alll-
Ty Ha JIEHTE MJY KacceTe MNPOrpaMM BBOAHMBIX
C KJaBHATYpBl H UX OLICTPYIO MEperpysky B maM-
ATh MHKPO-OBM, CKOJIBKO pas 3To HYXKIIO.

OrMeuaeM, YTO He HYKHbI HHKAKHE H3MEHEHHS
B npuémuuke TB, kaccerodoHne uJIH MAarHuTO-
tdone :

— JOTOJIbHHTeJNBHO, MO TPe6OBaHHIO MO.1b30-
Bartesns, K MEKpo-OBM TIM-S wM0XHO moak.IO-
YaThb MHHHIEUATAIOUIHe YCTPOHCTBO CO IIHPHHOI
cTpoku 40 3HAKOB M 3TO NPHAAET BO3MOXKHOCTh
3anucarth Ha 6yMare uHpopMauHuil NOSABAAIOLIHECS
Ha akpane TB ;

— TOTOBHOCTb y JBa pa3béma uHTepdeficos
noCJe0BaTeIbHOTO HJIM MapaJyeJbHOro neyara-
outero ycrpoiictsa (Scamp, Robotron u ap.) ;

— TOTOBHOCTb y pasbéMa CHCTEMHOH Maru-
CTpPaJIH ;

— BHYTpEHfisl NaMATh C pacuiupeHuem ot 48
K6aiitoB 10 80 KGaiiT B 3aBHCHMOCTH OT CrneLH-
(DHUHOCTH NPHMEHEHHSI.

Wnrennurenuuss TIM-S obecneyuBaercst HH-
teprnperepoM nporpaMM Ha si3bike BEWMI3HUK u
OHA NPHUAAET LUEeJaBIH P BO3MOXKHOCTEH :

— pacuéTtel ¢ nJjaBamollefi 3ansaTod, ¢ TOY-
HOCTbIO 9 3HAUHTENbHBIX MECATHUHHIX LHUGPD ;

— OTYET JAaHHBIX 3alNOMHHAWOUWHX B LHDpo-
BOfi (hopMe HJIH B BUJE PSSl 3HAKOB ;

— BO3MOXKHOCTb paGorath mog CP/M (Bapu-
aHTH Ha Qaonu) ;

— BO3MOXHOCTb IOAKJIOUEHHS K HEOIHOPO/-
HOH ceTH MHKpPo-OBM ;

— NoJHBI Habop MaTeMaTHyecKHX GYHKIHI
(cunyc, KOCHHYC, JIOrapUTM, H Ip.) ;

— BO3MOXHOCTb  ONpELEJeHHS
QyHKUHI ;

— MOLIHBIe HHCTPYKUHH A4 rpaduyeckoft 06-
paboTKu oTOOpaKeHH ;

— HHCTPYKIUHH 114
1BeTa ;

— BO3MOXKHOCTb Bhi3oBa B BAM3UK noanpo-
rpaMM HaNHCAaHHLIX B MAUIHHHBIH KOJ AJA Ompe-
JeJIEHHBIX TIPUMEHEHHH ;

— BO3MOXHOCTb KOHTDOJS Ha INepeMeHHbIX
CHCTEMHI ;

— JIB€ CKOPOCTH ONEPHPOBAHHSA,

HEKOTOPHIX

NpOrpaMMHpPOBAHHA

Texunuvyeckue xaparrtepuctuku Mukpo-9BM TIM-§

HEHTPAJIbHOE YCTPOWCTBO :

— peanu3oBaHo Ha MHKpomnpoueccope 3 80b
(Z80B), nauna caosa 8 6UTOB M CKOPOCTb 00pa-
6orkn npuba. 300 000 mHCTPYKLHKH/CEK. OTHOCH-
tenbHO 500 000 mucTpykuuit/cex.

— namate RAM Bupeo 8 Ko6aiiTos.

— namate EPROM — xortopas sBasercs
¢usnueckuM Hocutesem uuTepnperepa BAVI3UK,
émkocTbio 16 KGaiiTos.

— namatb RAM npennasHaueHa noJb30Ba-
teqio umeet émMrocth 48 K6aiir. U3 namsatn RAM
npubausutenso 7 KOalT 3aHsaTo Hjs nmaMaTH-
3KPaH M AJ51 CHCTEMBI.

— B Bapuante CP/M co napaiiBepoM MHHH-
¢aonu, nmamsATh IpeiHasHaueHa MNOJb30BATENIO,
uMmeer éMKocTh 64 Koaiir.

KJIABHUATYPA

— nJjockas, 6e3 MeXaHHUeCKHX JIBHXKYUIHX
yacTeil uau oObluHas kJaaBuarypa, Ha 40 xaaBuil
(nponucuble GYKBH, necsiTHuHble nuppe 0—9,
CrelHaabHbBle 3HAKH H NMOJHUTrpaduuecKkHe 3HaKH)
IJII0C YABOEHHBIX KJAaBHLI JECATHYHHX LUH(D H
cnoco6a paGoTHL.

YCTPOVICTBO OTOBPAJXEHMU S

— COCTOHT H3 I|BeTHOro nmpuémMHHKa TB uan
IIBETHOTO MOHHTOPA HJIH H3- 0GHIYHOrO uépHO/Oe-
qoro npuémuuka TB, mox ynpasnennem TIM-S B
TpPEX pexKHMOB paboTH : aadaBHTHO-UH(DPOBOH
pexkuM ¢ orobpakenneMm 32 JUHHH HA 32 3HAKOB
KaX B, peXKHM H3TaHHSI B KOTOPOM MOXKHO H3-
nasath Juuud BOVISUK u rpaduueckufi pexum
¢ paspemrenueM 256X 192 Touex.

— MOXKHO HCIOJb30BaTh 8 11BETOB € 61€CKOM
H MuranueM pnaxe u 22 rpaduHueckHuxXx 3HaKOB
onpejesisieMbIX MoJb30oBaTeseM. MOXKHO HCHOJb-
30BaTh ¥ 16 moaurpaduueckux 3HakoB.

BHEIIHAS TTAMSTD

— obecrneynBaercs HHTEp(deEHcoM 15 KacceTo-
¢ona/maruutodona, co CKOPOCTbIO mepenady HH-
cdopmauuu npuba. 1500 6Gayn, nospoJaswouas
CKJIaJHPOBAaHHE AAHHBIX H NPOrPAMM HA MarHuT-
TOM HOCHTeJIe (Kaccera-jieHTa) AJs CAeLYIOLHX
CKOpHIX mneperpy3ok. KoHTposb ypoBHS 3amucH/
BOCIPOH3BEIeHUS NPOH3BOAHTCS aBTOMATHUGCKHI
¢ otobpakennem COOOIIEHHS NPH OOHAPYXKEeHHH
HenpaBHJIbHOTO YPOBHS.

— ONUHOHHO, OAHH M3 BapuaHToB obecneun-
BaeT BHEUIHIOI0 MaMATb HA ABOHHHOM HaKOIHTEJe
Ha MHHHQJONHIHUCK.




[MOCJIENOBATEJIbHBIFT MHTEPQ®EFWC

— ofecrieunBaeT aCHHXPOHHYIO Tepefayy HH-
¢opMauuy BHE IPH NEepeMEHHBIX CKOPOCTeil U I10-
3BOJISIET MOAKJIUYEHUE K APYroil BHIUHCIUTENLHO
cucreMe (HEMOCPELCTBEHHO HJIM yepe3 MoAeM H
TeJe(oHHOH JHHUH).

CoGuonenne crapmapra RS 232 C obecneun-
BaeT NONKJIIOUEHHE K TEPMHHAJNAM BBIYHCJHTEIb-
Ho#t cucremunl tuma JJA® 2010, M 118, 1 100, u
K TOCJIeOBaTeJbHALIM NeYaTaoIHM YCTPOHCTBAM
(ROBOTRON 6311, u ap).

8-PA3PSIAHDBIN IMAPAJIJIE/IbHbBIN
HHTEP®EVIC

— ofecrnieydBaeT MOMKJIIOUEHHE HaA Tneyarta-
lomee ycrpoiicteo (MIM 40, SCAMP 9335,
DZM-180, ROBOTRON 1152, VIDEOTON
ES 184 u np.) u mo3sossieT BBLISIBJIEHHE COJEp-
JKaHUsl 2KpaHa HJHM pe3yJbTaTOM BHINOJHEHHH
PasHbBIX NPOrpaMM.

MATHUCTPAJIb ¥ PA3BEMA

— obecreynBaeT MOAKJIOUEHHE HEKOTOPHIX
pacuupenuit Texuuyeckux cpeiacts (hardware)
Ha MarucTpaju MHKDOCHCTEMBL.

BbIXO4 AYANO HA JH®DY3OPE

~—— C OHOH CTOPOHH obecneuuBaeTr (GyHKIHIO
CBHIETe/sl HAaXKATHA KJNaBUWIK (IPH NPaBHJIbLHEIM
npuéMe HaxaToro 3Haka BHIAETCA KpaTKORpe-
mennnii «<BEEP»), a ¢ apyroii cTopoHH n0O3BO-
JsieT reHepupOBaHue 3BYKOB uepes NpPorpammy,
npuMenuB uHcrpykuuio BEEP uan moanporpam-
MYy HANHCAHHYIO B MAIUIMHHBIA KOJ.

HUCTOYHHMK TIMTAHHS

— obecneynBaeT HaNpsiKeHHe NHTAHUA Heob-
X0AHMO# (PYHKUHOHHPOBaHHIO MUKPO-OBM (+5B,
2A, —5B, £12B, 0,5A).

BAPWAHTHI 1J151 TTOCTABKH

— TIM-S 101 LienTpanpHoe YyCTPOHCTBO C HHTED-
¢deficom uépuo/Genoe TB co cepoit HioaH-
COit, MOHHTOpP W IBeTHOH npuéMHHK TB,
HHTepdeiic co KacceTooHOM, MOCJIer0Ba-
TeJBHBIl M HapaJJenbHBll HHTepdelic,
BHEILHSIT MarkcTpasb, HCTOUHHK TIHTAHHS.

— TIM-S 102 CrannapTubifi BapHauT uépHo/Ge-
JbIH ¥ COCTOHT M3 LEHTPaJbHOTO YCTpOii-
cTBa, Kaccerodon u npuémuux TB uépno/
Genbli.

— TIM-S 103M — Bapuaur cocTosIHUil U3 uel-
TPaJbHOTO YCTPOMHCTBA, Kaccerobona H
ILBETHOTO MOHHTOpA.

— TIM-S 104 OnuEOHHBIH BapHaHT YEPHO/Oenblit
cojepxKauuiics LeHTpaJbHoe YCTPOMCTBO
kacceroon, npuémMuuk TB uépHo/Genblii n
neyaralouiee ycTpoHCTBO.

— TIM-S 1056M — Bapuanr cofepkamuf ueH-
TpaJIbHOE YCTPOHCTBO, KacceTo(oH, LBET-
HOH MOHHMTOP M TNeyaTtalollee yCTpPOHCTBO.

— TIM-S 106 PacinpeHHblil BADHHT KOTOPI
COCTOMT M3 LEHTPaJbHOTO YCTPOHCTBA,
npuémMunka TB 1uBerHol, neuaraouiero
YCTPOHCTBA M JBOHHHOIO HAKOMHTEJS MH-
HHU)JIONH.

— TIM-S 107 CereBoii BapHaHT KOTOPHIH COCTOUT
u3 xouburypauuu TIM-S 106 n uureppeiic
HEeoZHOpPOAHOf ceTH MUKpo-IBM.

TECTHI ,,Banchmark®

Tectot 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

17:I7§‘Spectrum 19600 100 22860 100 53720 100
-S
3,5MIu18980 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 MT'n 53020 66,6 159980 66,9

[MPOrPAMHUPOBAHUE MHUKPO-2BM

— BHMoJHseTcss JHGO0 BBOJAOM MPOrpaMm ¢
KJaBHATYDH, JHG0 CUHTHIBAHHEM C ayaHoKacce-
TH NIPOTPaMM HANMHCAHHBIX H 3aLIHLIEHHEIX Npea-
BapHaTeJabHO.

3anura Ha Kaccety Heo6XoauMa H3-3a TOTO
YTO NPH OTKJIOUEHHH MHUTAHHS CONEPIKaHHe MmaM-
ATH T0Jb30BaTeNs TepsAercs.

M3IATEJ/Ib JIMHUH BAV3UK

— BBINOJIHAET aBTOMATHYHO CHHTAKCHYECKUR
aHaJIH3 NPH 3aNHCH OTHOMH JIMHHH.

— umeer 5 cnoco6a paboThl €O 5 TumOB
ckonb3sauux Kouraktos: K, I, C, C u E.

— HMEEeT CKOJb3s1ie KOHTAaKTH NpH BHOOpE
JAMHMH M IIPH NEpeMeIeHHH Ha M31aHHOMH JHHHH.

Hnrepnperep BOU3UK — obecneunsaer co-
EMECTHMOCTb c0 MUKPO-DBM ZX Spectrum Sin-

clair

— 3anumaer 16 K6afit namsithn EPROM,

— uudporas BejqHUHHA NpeJACTaB/ieHa B BHAE
naasalouielr 3ansTtoif Ha 5 K6aiiton, ¢ o6aacTeio
mexxay 1.E-38 u 4.E-39 u obecneyusaer npub.1.
9.10 TounbIx cTapmux Huop.

— TepeMeHHbie MOTyT GHTb LH(POBOTO THIIA
HJIM THNA PSiI 3HAKOB.

— HaUMeHOBaHHEe NpPOCTHIX LH(POBHIX nepe-
MEHHBIX MOKET OHIThb M3 HECKOJbKHX 3HAKOB.




— KapTHHH Tabauuu / MoryT 6HTH nubpoBo-
ro THNa pfAjJ 3HAKOB.

— BBIPAXKEHHS M3 HHCTPYKUUH COREpKaT Ma-
TemaTHueckKue (QYHKUHH (H onpeneséHHble (QYHK-
LHH, H.T.0.).

— Ilepemennble WM KapTHHHE THNA PAA 3HA-
KOB MOXHO 0CpaboTeiBaTh HabopoM crenupuu-
HBIX QYHKIHH (KOTOpble NMO3BOJIAIOT BHIPE3KY DPA-
JIOB B NOJAPsANAX, HX KOHKAaTeHaLHIo, H.T.1.)

— HHcrpyxuuu rpaduyeckoir 06paGoTKH M0O3-
BOJISIIOT reHepHpoBaHue J1060ro oro6pakeHus Ha
3KpaHe, H 00JeruarT KOJHYECTBEHHYIO OILEHKY
IH(POBLIX PELIeHH T BHITEKAIOUIHX H3 TPOrPAMMEI.

Lenble paabl UHGPOBHX BEJHYHH MOXKHO 3a-
MEHATb O/JHHM HHTYHTHBHBIM IpaHuecKHM Npei-
crapsenneM. O6iacTy NpUMEHEeHHs] pacnpocTpaHs-
I0TCA OT rpad)Hueckoro NpeACTaBJEHHS MaTeMa-
THYECKHX (yHKIHH 10 NPOEKTHPOBAHHA C MHKPO-
SBM.

STH HHCTPYKUHH NO3BOJSIOT :

— HaHeceHHe H CTHpaHue JIHHHH MEX1y Ha-
4aJIoM Jyuya M JaHHOH TOYKH.

— HaHeceHHE U CTHPAHHE KpPyra H KPHBBIX.

— Y3HaBaHHE COCTOAHHMS OJHOH TOYKH Ha
9KpaHe (3ax:KEHHIi-ralleHHsl).

— 3aXKHraHWe M ralleHbe OJHOR TOYKH A
NaHHOH KOOPJAHHATH.

— [IporpaMMBl CO3JaHHHe C KJaBHATypH
MOJIb30BaTeJeM MOXKHO NeyaTaTb Ha dKpaHe s
KOHTPOJISI HX NpPaBHJIbHOCTH. MIX MOXHO 3amu-
maTh Ha KacCeTy H MOCJe 3TOro Meperpyxartb
cHoBa. Bmecre ¢ 3amuToil mporpammbl, 3aluia-
eTcsl M NpHMeHsieMasi 30Ha JaHHHIX, TAK 4YTO MpHU
neperpyske moJb30BaTeJb HMEET B pacrnopsxe-
HHIO CTapble JaHHBIe NOMOJHEHHLHE B Npeasay-
11eM HCIIOJTHEHHH.

— TIIDHMEHSIeMBIA A3BIK COBMECTHMHA C
BASIC ZX-Spectrum-Sinclair, npukaaaxsie npo-
rpaMMul ZX-Spectrum-a, MOryT OBITh NPHHATH)
IOJIHOCTBIO N0J1b30BaTe bAMH MEKPo-OBM TIM-S.
IMpoussoautenn Mukpo-OBM TIM — xenaior
Bawm ycnexos B eé npuMeHeHHI0 H ofpauaiorcs ¢
npocb0oit mepesaTh BCe BallH 3aMEYAHHA H NpPea-
JIOXKEHHS 10 ajpecy :

HTYHU-®PMIUTY Tumuwoapa
ya. T, Jlassp A2 9
Tumumoapa 1900
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