Medical Informatics (sample questions) 
MODULE 2


The mathematical model “predator-prey” is presented
 the functional dependency between the quantity of predators and preys

 by the static parameter distribution which influences the quantity of interdependent species 

 the correlation dependency between the quantity of predators and preys

 by the system of algebraic equations which set the quantity of two antagonistic animal species 

 by the system of differential equations describing the time history of two antagonistic species
From the point of view of the system analysis the organization of work at the building of a house, when some works (wall mounting, improvement of a territory) can be executed separately is an example of 

 a linear type structure

 a hierarchy type structure

 a network type structure

 a matrix type structure

 a non-structured system 

Control is

 the purposeful influence of one system on another one 

 a system of hardware means of file layout in memory 

 information exchange via information networks 

 a device which receives and transfers information  

 a device which transfers signals 

In the algebra of logic a proposition is
 logical operations

 a proposition which content can be evaluated as true or false
 logical connectives (conjunctions)

 the domain of logical function determination

 a truth table of functions

The output signal of an artificial neuron is obtained in the result of

 the transformation of an activation signal by means of the activation function (or transfer function)

 summation of input signals

 calculation the weighted input sums

 calculation of input signals with threshold value

 subtraction of input signals from each other 

In an exponential model of reproduction the death rate of the population depends on the population quantity and is described by
 An exponential function

 A linear function
 A quadratic function

 A hyperbolic function

 A logarithmic function

Among methods which are used for the solution of main statistics tasks, methods of expert evaluations, “brainstorming” and the creation of scenarios belong to  

 expert-demonstrative methods 

 expert-intuitive methods 

 quantitative method

 graphical method 

 method of «trial and error»

Choose the wrong statement from the listed above 

 the main task of the control system is such the transformation of information which enters the system and formation of such control actions at which the achievement of control aims is provided

 the control algorithm is the aggregate of rules according to which the information which enters the control system is processed into control signals 

 the task of the cybernetics is the study of the essential composition of a system and structure subordination of its parts
 cybernetics studies laws of functioning of special types of systems 

 functioning of cybernetic systems is based on information perception, memorizing, exchange and procession  

In the algebra of logic the logical conjunction “OR”, by means of which the compound proposition is formed, is called
 conjunction

 implication

 disjunction

 negation

 inequivalence

During the work of neuron network with the direct signal transmission each neuron of intermediate and output layers

 disconnects from work

 cuts the signal transmission

 calculates its activation value

 only organizes the associative memory

 uses the elements of algebra of logic AND, OR

Mathematical models of the immune reaction dynamics  

 are systems of differential equations of the 3rd order
 describe the rate of interdependent processes, change of antibody and plasma cells quantity
 are represented by systems of algebraic equations with coefficients proportional to the quantity of antibodies, antigens and plasma cells

 are power functions of time

 describe the reactions of antigens neutralization
From the point of view of the system analysis, if the solution of a problem means the achievement or acquisition of  something, then the following aim lies in its basis 

 a negative aim

 a positive aim

 the insufficient representativeness of the efficiency criterion 

 the excessive representativeness of the efficiency criterion 

 the excessive simplification of a system at the determination of its margins  

Cellular level of the cybernetic study of life is based on  

 embryology, histology and histophysiology
 evolutional and ecological physiology, zoology and botany

 physiology of the higher nervous activity

 cytology and cell physiology
 biochemistry, biophysics

If the knowledge about the object domain is represented as the aggregate of logical formulas, then the following knowledge representation model is used
 logical
 network

 frame

 production

 this representation is impossible

The main mechanism of the data processing by the method of neuron networks is

 the mechanism of the biological feedback 

 the mechanism of the parallel data processing 

 the successive data processing

 the information procession by means of certain rules

 the usage of formalized models for the image representation

The population growth on the Earth admittedly described by 

 the exponential law of population extinction

 the power function

 the exponential function

 the logistic law of population extinction
 logarithmic law of population quantity

The less adaptive systems are the following systems 

 biological systems

 inanimate systems

 social systems

 biotechnical systems

 animate systems 

The physiologic cybernetics studies

 patterns of self-regulation of physiological functions in norm  

 patterns of the regulation of physiological functions during pathology 

 the technical realization of different complicated objects 

 patterns of regulation of organs and systems functions at extreme conditions 

 patterns of the regulation of processes in computer systems 

A proposition «If I go to the stadium (X), then I will meet my friend (Y)” is an example of
 implication
 disjunction

 equivalency  

 conjunction

 inversion

Which of the tasks mentioned below doesn’t belong to the range of artificial neuron systems application?

 to exercise the control over devices with standard algorithm of operation

 the prediction

 the automation of the object recognition processes

 the creation of expert systems

 adaptive control

In the mathematical Lottka-Volterra models the population growth rate depends on the number of contacts (interactions) of populations determined in the following way
 M – N




 N – M

 (N + M)2




 N + M

 NM,    where N and M – are the quantities of animal units of antagonistic species, respectively.

To the completely determined systems those systems belong for which

 the probability of each condition is equal to 0

 all the conditions are equally probable

 the probability of each condition approaches  ∞

 only one condition is possible 

 two equally probably conditions are possible 

Automatization of the medical diagnostics is 

 the aggregate of mathematical methods and technical means, which provide the efficiency of the diagnosing 

 exceptionally mathematical methods and technical means which provide the accuracy, reliability and the speed of diagnosing 

 the aggregate of mathematical methods and technical means which provide the efficiency of the treatment 

 exceptionally technical means which provide the accuracy, reliability and the speed of diagnosing 

 exceptionally technical means which provide the efficiency of the treatment 

The inversion law (law of De Morgan) permits to set the following connections between conjunction and disjunction
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 А+ВС = (А+В)(А+С)

 А(В+С) = АВ+АС

 АВС = СВА = ВСА; А+В+С = В+С+А = С+А+В

 АВ = ВА; А+В = В+А 

How a perceptron can be transformed into an analogue neural network?
 by the replacement of the activation function of a unit step with a sigmoid

 the replacement of the activation function of S-shape type for the function of a unit step

 the augmentation of the layers quantity in a network

 the introduction of feedback

 the augmentation of the quantity of network cell

For the modeling of functional ratios in the studied objects the following models are used:

 substantial models

 physical models

 mathematical models

 information models

 energy models
From the point of view of the system analysis metro stations of one (not circular) line in one direction is an example of 

 a linear type structure

 a hierarchy type structure

 a network type structure

 a matrix type structure

 a non-structured system 

Choose what doesn't belong to the general management scheme among all the options listed below
 control system
 encoding system
 direct connection

 object of control

 feedback

In the algebra of logic it is common to indicate the true proposition as

 (
 0

 (
 1
 (
Value of a signal which is generated by perceptron’s neurons

 either it is equal "0", or it is equal "1"
 it is always negative

 it is always constant
 can accept any value of an real axis

 depends on type of solved problems

In an exponential model the rate of the relative population increase

 Linearly depends on the population quantity

 Isn't changed according to the exponential law

  Isn't changed with time and doesn't depend on the quantity of population
 Is changed by the logistic law

 Is a logarithmic function of the population quantity

Disturbing actions

 evoke the adaptation changes in a human's organism 

 provide the organism homeostasis 

 are those which lead to the disorder or weakening of some connection in an organism 

 represent the connections directed from an organism to its habitat

 these are model parameters which allow to check the changes of the system condition in time 

Neurocybernetics studies 

 laws of functioning of the special type of systems  
 the activity of the nervous system as the most advanced apparatus of control and communication
 processes of information exchange in organisms, communities and populations 

 information technologies realized in medicine 

 a scientific trend connected with the implementation of ideas and technical means of cybernetics in medicine 

In the algebra of logic the logical conjunction “OR”, by means of which the compound proposition is formed, is called:

 conjunction

 implication

 disjunction

 negation

 inequivalence

If an activation function possesses the features to amplify weak signals better than big ones and it prevents it from satiation from big signals, then it is called

 a function of the single step

 a quadratic function

 a linear function

 zero

 sigmoid 

Exponential reproduction model  is described by the following equation:
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where  g and h – are the birth and death rate constants.

For the decision-making of the main task of the system analysis the following methods are not used 

 modeling methods

 expert-intuitive methods 

 quantitative methods 

 graphic methods  

 all the methods listed above are used 

The tissular level of the cybernetic study of life is based on 

 embryology, histology and histophysiology 

 biochemistry, biophysics

 cytology and cell physiology

 evolutional and ecological physiology, zoology and botany

 biogeocenology, general biology and sociology

If between information units the relations of different types are foreseen reason-consequence, argument-function, etc, then this knowledge has the following feature:

 activity

 structuring 

 inner interpretability

 scaling

 coherence
Synapse is the elementary structure and functional node between

 the axon fiber of one neuron and the dendrite of another one

 the nodes of one-layer perceptron 

 the axon of one neuron and the axon of another one

 the dendrite of one neuron and the dendrite of another one

 nucleus and plasma of the nervous cell body

The logistic birth distribution and growth law describes

 periodical variations of population quantity

 non-limited exponential growth

 non-limited exponential decrease

 quantity growth impairment and approaching to the equilibrium amount
 approximation of the population quantity to some limit minimum

From the point of view of the aim, tasks of the retrospective decision-making in the system analysis 

 are directed to the disposal of what is undesirable (i.e has negative aims)

 are directed to the achievement of what isn't available at the moment, but necessary (i. has positive aims)

 have aims which are old-fashioned and don't correspond to the modern scientific level  

 have progressive aims , corresponding to the modern scientific level 

 are directed to the solution of problems which are left in the past 

The leading factor of the vital functions of functional systems is 

 the adaptive result useful for the vital functions of an organism 

 that fact that functional systems of different level aren't characterized with isomorphism 

 that fact that functional systems appear in ontogenesis in any sequence 

 different directions of functional schemes of the organization of all the processes in a system 

 the presence of controlling or controlled structures in a system 

If knowledge is represented by set of rules «If А, then В», the following model of the knowledge representation is used:

 logical

 network

 frame

 productional

 none of the mentioned above

In binary neuronets

  at each time moment only one neuron changes its condition

 at each time moment the neurons of two neighboring layers change its condition 

 the input of each neuron can take only the value of the logical 0 or the logical 1

 the output values of neurons are capable to possess continuous values 

 the input of each neuron afford binary code

In the mathematical model of immune reaction the antigen quantity growth rates depend on the agglutination, proportional to

  ХY





 Х - Y
 (Х + Y)2




 Y - Х
 Х + Y,   where  Х, Y – is the quantity of antigens and antibodies, respectively

If the research aim is the research of the state of liver cells – hepatocyte depending on chronic liver pathologies, then from the point of view of the system analysis, as a system the following option should be considered 

 the digestive system

 the excretory system

 a cell

 an organism in general

 the system of intrahepatic ducts 

The medical diagnostic process

 is a cybernetic process and is only connected with the information storage
 depends exceptionally on the doctor’s intuition 

 is a cybernetic process and is only connected with the information accumulation 

 is a cybernetic process and is only connected with the information transfer

 is a typical cybernetic process and is connected with the information accumulation, transfer and storage
To what type of knowledge does the following knowledge belong « Peritonitis is the peritoneum inflammation»

  declarative

 strategic

 factual
 procedure

 it doesn’t belong to the notion of “knowledge”

The current neuron state is determined by the formula
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where xi – is the value of the input signal; wi – is the value or weight of the synaptic relation which is equivalent to the electric conduction according to the physical meaning. 

Apparatus for artificial ventilation of lungs is

 an energy model
 a physical model

 a mathematical model

 an information model

 a substantial model

Systems for which most of probable conditions have equal values of probabilities and the sum of these probabilities is quite big (i. equal to 1) belong to 

 stable ones

 probabilistic-determined ones

 probabilistic ones

 completely determined ones

 not stable ones

The main task of a control system is  

 databases management
 the study of processes of the information exchange in organisms, communities and populations

 the development of information techniques for medicine and health care

 the transformation of information incoming to the system and formation of such control actions at which the achievement of a control aim is provided
 the control of the graphic and text information display 

The inversion law (law of De Morgan) permits to set the following connections between conjunction and disjunction

 А(В+С) = АВ+АС



 АВ = ВА; А+В = В+А

 А+(ВС) = (АВ)С = (АС)В
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 АВС = СВА = ВСА; А+В+С = В+С+А = С+А+В

In an artificial neuron an input signal goes through the connection which has the certain weight, which corresponds to

 the number of axon branching

 the signal transmission rate

 synaptic activity of a biological neuron

 the weight of the biological neuron nucleus

 the weight of the biological neuron plasma

The system of equations, which describes the certain features of an object, phenomenon, process, represents

 a chemical model

 an energy model

 a physical model

 a substantial model

 a mathematical model
From the point of view of the system analysis the structure of employees of the department of a research and development establishment who execute works on the same topic is an example of 

 a linear type structure

 a hierarchy type structure

 a network type structure

 a matrix type structure

 a non-structured system 

In the cybernetics the functioning mode of complicated developing systems, at which the controlling and controlled units are combined, is called

 self-realization
 self-expression

 self-organization

 control

 self-response
Let a1 – presence of patient’s clinical symptoms of the  salmonellas; let a2 – presence of patient’s laboratory symptoms of the salmonellas in blood; let a3 – patient’s diagnosis of the  generalized form of salmonellosis. The sentential calculus formula can be presented in the following way:

  (а1( а2)( а3 


 а1( а3



 а2( а3
 (а1( а2)( а3
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Which of the options below is called a post-synaptic potential of a neuron (PSP)

 signal that inputs on output of neuron

 the weighted total of inputs

 threshold value of the input signal level

 the difference between the weighted total of inputs and the threshold value of the input signal value

 the neuron input signal
The formula of exponential reproduction is defined as follows
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,    where  g and–  are the birth and death rate constants.

Choose a method, used for the solution of main tasks of the system analysis, which is based on the receipt, procession and generalization of  information by specialists with high qualification and experience in the corresponding knowledge domain

 a method of expert estimations 

 a method isn't listed 

 a method of the scenario creation

 a formal method

 a modeling method 

The level of organs and systems of cybernetic study of life is based on 

 evolutional and ecological physiology, zoology and botany
 embryology, histology and histophysiology 

 physiology of the higher nervous activity

 normal and pathological physiology
 biogeocenology, general biology and sociology

Knowledge which has the enough coverage in literature is called

logical

 procedural

 strategic

 factual

 productional

The activation neuron function 
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, (sigmoid) at (=0 is reduced to

 a horizontal line at the level of 0,5

 a horizontal line at the level of 1

 a horizontal line at the level of 0

 a vertical line, when it reaches the unit step function with the threshold T in the point S=0

 a horizontal line at the level of  -1

As dynamic process models in biosystems as a rule the following models are used

  algebraic equations of the 2nd order and higher

 linear equations

 differential equation systems
 temporary data rows

 databases

Choose a method, used for the solution of main tasks of the system analysis, which is based on the receipt, procession and generalization of  information by specialists with high qualification and experience in the corresponding knowledge domain

 a method of expert estimations 

 a method isn't listed 

 a method of the scenario creation

 a formal method

 a modeling method 

The level of organs and systems of cybernetic study of life is based on 

 evolutional and ecological physiology, zoology and botany
 embryology, histology and histophysiology 

 physiology of the higher nervous activity

 normal and pathological physiology
 biogeocenology, general biology and sociology

Knowledge which has the enough coverage in literature is called

 logical

 procedural

 strategic

 factual

 productional

The activation neuron function 
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Artificial kidney apparatus is

 a physical model

 an energy model
 a mathematical model

 an informational model

 a substantial model

For the quantitative evaluation of the efficiency of achievement of the system aims in the system analysis the following option is used    

 the quality criterion  
 the rule of 3 sigmas 

 the probability of the error of the 1st type

 the efficiency criterion
 the authenticity criterion 

The basis of medical cybernetics lies in 

 interaction of organs, their systems and organism in general in norm and computer systems

 the regulation of organs functions, their systems and organism in general with the aim to support homeostasis at extreme conditions and during pathology
 information processes and management processes in computer systems 

 the influence of computer systems for organs, their systems and organism in general

 construction of computer systems by the analogy of the human's organism structure 

In the algebra of logic the logical connective «NOT», by means of which the compound proposition is formed, is called

 implication

 conjunction

 disjunction

 inequivalence

 negation

The neuron systems (NS) teaching is

  finding optimal values of weight coefficients in all yield parameters 

 a choice of activation function

 a choice of NS model
 definition of necessary number of  NS layers

 definition of possible amount of  NS inputs

For the calculation of the rate of antigens quantity change in a model of immune reaction in the process of an infectious disease the following factors are taken into account

 Natural decay of antigens and antibodies, their interaction

 Natural decay and reproduction of antigens and antibodies

 Natural decay and reproduction of antigens, their interaction with antibodies
 Natural reproduction of antigens and antibodies, their interaction

 Interaction of antigens and antibodies during the agglutination reaction

If the research aim is the research of hepatocyte functioning depending on nutritious habits, then from the point of view of the system analysis, as a system the following option should be considered   

 a cell

 the hematopoietic system

 the digestive system

 an organism in general

 the system of intrahepatic ducts 

The control algorithm (law) is 

 a device for the image input from paper or slides
 a program for calculations by means of electronic tables

 a temporary set of knowledge applied for the solution of a concrete task 

 a manipulator which is used for the control of objects in computer games 

 the aggregate of rules according to which the information which enters the system, is transformed into control signals
A proposition «If there is the lack of the vitamin D of the exogenic origin (X) in a child’s organism, then this child can have rachitis (Y)” is an example of

 equivalency

 disjunction

 inversion

 conjunction

 implication
In synchronous neuronets

 at each time moment only one neuron changes its condition 

 at each time moment the whole neuron group changes its condition 

 the input of each neuron can take only the value of the logical 0 or the logical 1

 the output values of neurons are capable to possess continuous values 

 the output values are negative
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