Problem topics for the State Bachelor Exam
study field “Information and Automation Technology"
Instrumentation Technology in Automatic Control

1. Static and dynamic properties of instruments. Static characteristics, dynamic error, cut-off frequency.
2. Signal transformation - transformation chain structure of control signal transfer.
3. Unified signal
4. Power sources and distribution lines in pneumatics
5. Pneumatic amplifier with feedback - application in transmitters, controllers and actuators
6. Power amplifiers - transducers P/E, E/P, principle of functions
7. Diaphragm and piston actuators - corrector function
8. Valves, flow-rate characteristics
9. Actuators
10. Pneumatic motors, single and double acting, rotating and rocking
11. Pneumatic distributor, design, types, symbols
12. Single and double pneumatic motor acting
13. Logical modules and their using for controlling (locking, more places operating etc.)
14. Multi-driver system control (stepper diagram, operating signals diagram)
15. Electromagnetic relays, construction properties. Timing relays. Design of combinatory and sequential logical circuits using relays.
16. Electronic logical gates. Most important TTL and CMOS circuits and their parameters. Open collector circuits, three state output. Design of logic combinatory circuits, their design using basic logical gates, multiplexers, memories PROM, EPROM, structure of programming circuits GAL and PAL.
17. Sequential logical circuits. Frequent types of flip-flops. Synthesis of asynchronous and synchronous sequential circuits. Counters, frequency dividers, shift registers, serial/parallel and parallel/serial converters.
18. Hardware and software controllers and their application for complex sequential logical circuit design
19. Interfacing of logical control systems to process, voltage and power converting. Input and output binary signals galvanic separation. Connecting change-over, ON/OFF contacts, monostable flip-flop circuits. Input signal edges forming. Schmitt's flip-flop circuit.
20. Serial communication, synchronous and asynchronous transfer, serial interface current loop, RS 232C, RS485/422 and buses designed on these standards. Serial bus I2C, CAN, protocol HART.
21. Data acquisition PC laboratory cards, typical structure and parameters of universal DAC.
22. Operation amplifiers, behaviour of real OA. Basic connection of inverting, non-inverting, summing voltage amplifier. Inverting integrator and derivative - transfer function, frequency response. Connection of derivative for increasing noise immunity, converting voltage signal to current signal. Howland circuit and it using. Analogue store (memory).
23. DC servomotors with separate excitation. Mathematical description and transfer function. Servomotors using induction motors. DC and AC contact-less power switches (SSR). Voltage converters. Using compact power amplifiers and transistors for small DC motors driving. Controlled rectifiers, basic connection and behaviour.
