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1. IMacnopr oHIa OLIEHOYHBIX CPEACTB

@OoH/ OIEHOYHBIX CPEJICTB MO IUCIUIUIMHE COJEPKUT THUIOBBIE KOHTPOJIBHO-
OLICHOYHBIE MaTepHalibl ISl TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH OOyYaroUIMXCs, B TOM
YuCJie KOHTPOJS CaMOCTOSITEIbHOM paboThl oOydarouuxcsi, a Takxke JUisl KOHTPOJIS
cOpPMHUPOBAHHBIX B MPOIECCE H3YUYCHHUS AUCHUILIUHBI pPE3yJIbTaTOB OOydYeHHUs Ha
MIPOMEXYTOYHOM aTTecTali B opMe K3aMeHa.

KOHTpOIBHO-OLICHOUHBIE ~ MaTepuagbl  TEKYIIETO  KOHTPOJISI  YCIIEBAEMOCTH
pacrpenesneHbl Mo TeMaM JUCHUIUIMHBI U COMPOBOXKIAIOTCS YKA3aHHEM HCIIOJIb3yEMBbIX
dbopM KOHTpOJIA U KpUTEpHEB olleHMBaHUSA. KOHTPOJIBHO — OIEHOYHBIE MaTepuaibl NS
MIPOMEKYTOYHOM aTTECTallMd COOTBETCTBYIOT ()OpPME MPOMEKYTOUHOM aTTECTalUU IO
OUCUUIUINHE, omnpeneneHHo B yueOHoMm miaHe OIIOIl u HampaBieHbl Ha MPOBEPKY
COPMUPOBAHHOCTH 3HAHUM, YMEHUH U HABBIKOB [0 KaXJOW KOMIIETEHIUH,
YCTaHOBJIEHHOH B pabouell mporpamMme JTUCIUIUINHBI.

B pesynapraTre wu3ydeHHs JUCLHUIUIMHBI Yy oOydarouierocs (opMupyrorcs
cJeAyouue KOMIeTeHIHN:

OIIK-4 - Cnoco0eH mpuMeHSITh MeJIMUMHCKHE W3JeJusi, MpeIycCMOTPEeHHbIe
NMOPSIAKOM OKAa3aHMs MEIMIMHCKON IOMOIIM, a TaKKe NMPOBOJAMTH 00C/IeA0BAHMS
MALMEHTA C HeJIbI0 YCTAHOBJICHHS IMAarH032;

OIIK-5 - Cnocoben oueHuBaTbhb MOPGopyHKIHMOHAIBLHBIE, (PU3NOJIOTHYECKHE
COCTOSIHMSI M NATOJIOTMYECKHEe Mpouecchl B OPraHu3Me 4eoBeKa IS PelleHust
npogeccuoOHAJIbLHBIX 3271a4;

YK-1 - CnocobeH ocylmecTB/IsiTb KPUTHYECKMIA aHAJU3 MNPOOJIEeMHBIX
CUTYAllMid HA OCHOBE CUCTEMHOI0 M0/IX0/1a, BLIPA0ATHIBATH CTPATErHIO ACHCTBUM.

B pesynpraTe uW3ydeHHMS AUCHUILIMHBI y oOydaromerocs (QopMHpPYIOTCS
cJIeAyIoIMe KOMIEeTCHIIUU:

HanMeHOoBaHHE KOMIIETEHLIMH WNHaukaTop JOCTHKEHUSI KOMIIETEHLIUU
OIIK-4 - CriocoOeH MpuMeHSTh Nun.OI1K4.1. CiocoOHOCTh NPUMEHSITh
MEUIMHCKUE U3ENHS, CTaHAApTHbBIE MEAUIIMHCKUE U3/IETUS B
MPEeAyCMOTPEHHBIE TTOPSIKOM Je4eOHO-TMArHOCTUYECKUX 1EeIIIX

OKa3aHMs MEIUIIMHCKOM MOMOIIH, a
TaKXe IPOBOJUTH 00CIICTIOBAHMS
MALMEHTA C UEJIbI0 YCTAHOBJICHUS

JIMarfHo3a
OIIK-5 - CriocoOeH o1ieHuBaTh Nun.OI1KS.2. Cnoco6HOCTH OIEHUTh
MOP(POPYHKITMOHATBHBIE, (U3HOTOTUYECKHUE COCTOSIHUSI OpraHU3Ma
(M3HOJIOTHYECKHUE COCTOSHUS U YeJI0BEeKa B paMKax MpodecCHOHaTLHOM
MaTOJIOTHYECKHUE TIPOIECCHI B NEeATEITbHOCTH

OpraHU3Me YeJIOBeKa JJIS PEIICHUS
podheCCUOHANIBHBIX 3aJ1a4




YK-1 - CnocoGeH ocymiecTBIsITh Nun. YK1.1. CnocoOHOCTH BBISBIISITH
KPUTUYECKUHA aHATTN3 MMPOOIEMHBIX MPOOJIEMHBIC CUTYaIlUU B
CUTYaIMi HA OCHOBE CUCTEMHOTO PO eCCUOHATBEHOMN JAESITEIHPHOCTH
MO/IX0/1a, BRIPAaOAThIBATh CTPATETHIO
JNEUCTBUN

2. OueHoYHble  MaTepPHAJIbI  TEKYIIEro  KOHTPOJIS  yCleBaeMOCTH
o0y4yaromuxcs.

Monayas 1. Physical Basics of Hemodynamics. Biophysics of membranes. Sound.
Tema 1. Physical Basics of Hemodynamics.

DopMbI KOHTPOJISAA YCIIEBAEMOCTH

IInceMeHnHbIN KOHTPOJIb, TCCTUPOBAHHC, KOHTPOJIb BBIIIOJIHCHHA IIPAKTHYCCKHUX

3aJlaHuM.

OIIeHO‘-IHbIe MaTEPHAJIBI TEKYLIECI0 KOHTPOJIA YCIIEBACEMOCTH

1. Bonpochbl NMCbMEHHOT0 KOHTPOJIA 10 TeMe
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Bapuanr 1

Laminar and turbulent fluid flow.

What the sense of Reynolds number?

What caused the overall level of blood pressure?
What is the systolic (upper) blood pressure?

What is the diastolic (lower) pressure?

What is the blood pressure normal?

What is the high and low blood pressure?

What are the methods of measuring blood pressure?

Bapuant 2

Explain unit apparatus for measuring blood pressure.

Explain the mechanism of the appearance and disappearance of Korotkoff sounds
when measuring pressure.

What are the adaptive capacity of the cardiovascular system?

Poiseuille’s law.

Circulation of the Blood.

Schematic diagram showing various routes of the circulation.

Blood Pressure.

Power Produced by the Heart.

IIpakTryeckue 3a1aHus I1Jsl AyIUTOPHOI padoThI

3.1. The practical part
1. Measure systolic and diastolic blood pressure at rest test and measure your heart rate.



2. Measure systolic and diastolic pressure and pulse rate test to exercise and physical
activity after dosing (20 squats with a 1 second interval) through 1,2,3,4,5 minutes.
3. Data tabulated:

Resting After thrust
state (t=0) | 1 min 2 min 3 min 4 min 5 min
Ps
Pqg
Ppul
n
Conclusion:

1. Draw a graph of the system-wide blood pressure from time to time.
P (mm Hg)

1601
1201
100 +
80
60 L

40 L
t(min)

0 1 2 3 4 5
1. Draw conclusions about the dynamics of blood pressure and heart rate, on the nature of
the circulatory apparatus adaptation to stress test.

3.2 Tests on: «Study of a Apparatus for Measuring Blood Pressure»
1. Normal blood flow is turbulent at:
1. arteries



2. capillaries
3. veins
4. aorta
2. In what vessels of cardiovascular system for a person in the norm-pressure of
blood have a minimum - 6 mm Hg
1.in an aorta
2. In apTepuoax
3. in veins
4. in capillaries
3. Blood flow is laminar:
1. in atherosclerosis
2. in large arteries
3. in capillaries
4. in the aorta
4. Small circle of blood circulation starts at:
1. the left ventricle
2. the right ventricle
3. the left atrium
4. the right atrium
5. Tones of Korotkov disappear when the blood flow becomes:
1. turbulent
2. laminar
3. regular
4. accelenated
6. The nature of the flow of liquid through a pipe is determined:
1. Newton's equation
2. number of Reynolds
3. Poiseuille formula
4. the law Stokes
7. If nature of the flow of liquid is laminar, the Reynolds number:
1. more than a critical value
2. less than a critical value
3. equal to the critical value of the
4. much more than a critical value
8. Between the left atrium and the left ventricle is located valve:
1. aortic
2. pulmonary
3. tricuspid
4. mitral
9. The big circle of blood circulation begins in:
1. the left ventricle
2. the right ventricle
3. the left atrium
4. the right atrium
10. What is the reason of the heart noise appearance?



laminar current of blood in an aorta

change of frequency of reductions of a cardiac muscle
turbulent flow of blood about heart valves

change of sound conductivity of fabrics

Hwn e

3. [IpakTuyeckue 3aaHusl 1JI BHEAYAUTOPHOI padoThI

1. Write the answer to the question «Arteriosclerosis and Blood Flow».
2. Draw a diagram in the laws of the Overall Systemic Hemodynamlcs.
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4. TecToBbIE 32JaHUA 10 TEMeE

Physical basis of hemodynamics
1.What vessels of cardiovascular system is the lowest speed of a blood-groove in
in arteries
in capillaries
In apTepuonax
In an aorta
2.In what vessels of cardiovascular system for a person in the norm-pressure of blood
have a minimum - 6 mm Hg
in an aorta
In apTepuosax
in veins
in capillaries
3.Stroke volume of blood is:

60-70 ml

4,5-51

1201

10 |

4.Small circle of blood circulation starts at:
the left ventricle

the right ventricle

left atrium

the right atrium



5.Critical Reynolds number for blood plasma is:

R=2000

R=970

R=2300

R=1970

6.The nature of the flow of fluid through a pipe is determined with:
Newton's equation

number of Reynolds

Poiseuille formula

the law Stokes

7.1f nature of the flow of fluid is laminar, the Reynolds number is:
more critical values

less than a critical value

equal to the critical value of the

much more critical values

8.The dependence of blood viscosity on a gradient of speed is explained by that ...
uniform elements of blood form large units - "monetary columns"
plasma of blood possesses high viscosity

uniform elements of blood are varied in form also to the sizes
blood has red color

9.Fluid is called Newtonian, if the coefficient of viscosity depends on..
liquid flow regime

sort of liquid and temperature

flow velocity

pressure

10.The value characterizing change of speed in any direction is called:
acceleration

angular speed

speed gradient

speed transformation

11.When fluid is heated its viscosity. . .

Increases

does not change

decreases

12.Hydraulic resistance with reduction of viscosity of liquid:
increases

decreases

doesn't change

increases several times

13.With age, the elasticity of the vessel:

decreases

Increases

does not change

14.In what part of cardiovascular system the maximum normal human pressure is 120 mm
Hg?



In arterioles

in capillaries

in veins

In an aorta

15.The lowest speed of a blood-groove is in:

arteries

arterioles

to aorta

capillaries

16.The big circle of blood circulation begins in:

the left ventricle

the right ventricle

the left atrium

the right atrium

17.Critical Reynolds number at the flow of ideal fluid on the smooth tube is:
R=2000

R=970

R=2300

R=1970

18.Reynolds's number characterizes:

mode of a current of liquid

viscosity of a liquid

force of a superficial tension

direction of a current of liquid

19.What is the reason of occurrence of a heart murmur?
laminar current of blood in an aorta

change of frequency of reductions of a cardiac muscle
turbulent flow of blood about heart valves

change of sound conductivity of fabrics

20.The fluid flow regime is turbulent, if the Reynolds number is:
much less than the critical value

equal to the critical value of the

more critical values

21.Property of liquid to show resistance to movement of its layers relatively each other is
called:

capillary phenomenon

fluidity

turbulence

Viscosity

22.Fluid is called non-Newtonian if the viscosity coefficient depends on ...
type of liquid, the temperature and the flow rate

type of liquid

temperature

density

23.Speed of a current of blood is maximum:



at a vessel wall

at the beginning of the vessel

along the axis of the vessel

at the end of a vessel

24.Speed of a current of viscous liquid on a horizontal pipe, is more:
at a pipe wall

doesn't depend on distance

the same everywhere

at a pipe axis

25.Blood is a non-Newtonian fluid because:.

it flows through the vessels with a great speed

the flow is laminar

it contains erythrocytes and leukocytes

its flow is turbulent

26.Dependence between the volume of the liquid flowing through a section of pipe in one
second, and its coefficient of viscosity is:

the directly proportional

inversely proportional

the square

the exponential

27.Normal blood flow is turbulent at:

arteries

capillaries

veins

aorta

28.Blood flow is laminar:

in atherosclerosis

in large arteries

in capillaries

in the aorta

29.Tones of Korotkov disappear when the blood flow becomes:
turbulent

laminar

regular

accelenated

30.1f the number of Reynolds for blood plasma is equal to 1200, the action is:
laminar

turbulent

regular

accelenated

31.Between the left atrium and the left ventricle is located valve:
aortic

pulmonary

tricuspid

mitral



32.Between the right ventricle and the pulmonary artery valve is:
aortic

pulmonary

tricuspid

mitral

33.The second phase of the cardiac cycle is:

total diastole

atrial systole and ventricular diastole

ventricular systole

atrial diastole

34.Blood flow becomes turbulent:

in atherosclerosis

in pipes with smooth walls

in the pipes without change in the area of cross-section

in the pipes without bends

35.We hear Korotkov sounds when measuring blood pressure because blood flow
becomes:

turbulent

laminar

continuous

either batch

36.1f the number of Reynolds for blood plasma equal to 800, the action is:
turbulent

laminar

continuous

either batch

37.Between the right atrium and right ventricle is located valve:
aortic

pulmonary

tricuspid

mitral

38.Between the left ventricle and the aorta is located valve:
aortic

pulmonary

tricuspid

mitral

39.The first phase of the cardiac cycle is:

total diastole

atrial systole and ventricular diastole

ventricular systole

atrial diastole

40.The third phase of the cardiac cycle is:

total diastole

atrial systole and ventricular diastole



ventricular systole
atrial diastole

Tema 2. Biophysics of membranes.

®opMBbI KOHTPOJISI YCTIEBAEMOCTH
[lucbMeHHBIA KOHTPOJIb, YCTHBIH OMNPOC, TECTUPOBAHHE, KOHTPOJb BBITTOJIHEHUS
PAKTUYECKUX 3aJJaHUH.

OIICHO‘IHI)IC MaTepHuaJbl TCKYIIEI0O KOHTPOJIA YCIIEBACMOCTH
1. BOHPOCLI IMHUCbMEHHOTO KOHTPOJIA 110 TEME

Bapuanr 1

1. Structure and physical properties of the biological membrane.
2. Types of lipids and proteins motion in the cell membrane.

3. Transport of molecules and ions through the membrane.

4. Mathematical description of the passive transport.

5. Active transport of ions.

6. Membrane potentials of the cell.

Bapuant 2
1. Types of self-organization of lipids in water.
2. General scheme of membrane structure.
3. Some functions of a biological membrane.
4. The physical properties and parameters of membranes.
5. Two major types of the membrane transport.
6. Mathematical description of the passive transport.
2. Bornipochl 17151 yCTHOTO OIIpoca
1. Nernst—Planck equation
2. Fick Law
3. Nernst Equation
4. Membrane potential due to potassium ions transport K+, Na+ , Cl-
5. Equation Goldman-Hodgkin's Lymphoma

3. [IpakTUyeckue 3a1aHus AJsl AyTUTOPHON PadoOThI

3.1 Worked example.

Write this information and draw a diagram in your notebook. General scheme of
membrane structure.
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3.2. Definitions. Write this information and draw a diagram in your notebook.
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3.3 Equations. Write mathematical description of the active transport of ions in
your notebook.

6. Nernst—Planck equation
7. Fick Law
8. Nernst Equation
9. Membrane potential due to potassium ions transport K+, Na+ , CI-
10.Equation Goldman-Hodgkin's Lymphoma
4. TlpakTuyecKue 3aJaHus /151 BHEAYTUTOPHOH padoThl
Worked example. Break the types of self-organization of lipids in water down into
components in a diagram.

Types of self-organization of lipids in water

5.TecToBbIe 3a1aHUA IO TEMeE

Biophysics of membranes

1.Phospholipid molecules consist of a membrane:



polar hydrophilic "head" and a nonpolar hydrophobic tail

a non-polar hydrophobic "head" and a polar hydrophilic tail

non-polar hydrophilic "head" and a nonpolar hydrophobic tail

polar hydrophobic "head" and a polar hydrophilic tail

2.Goldman-Hodgkin's equation takes into account the diffusion through the membrane:
potassium ions

sodium ions

chlorine ions

of potassium, sodium, chlorine

3.Lateral diffusion of molecules in membranes called:

rotational motion of the molecules;

hopping molecules across the membrane;

movement of molecules along the plane of the membrane;

active transport of molecules through the membrane;

passive transport of molecules through the membrane.

4.Viscosity of membrane lipid layer is close to the viscosity:

of water

ethanol

acetone

vegetable oils

5.Nernst - Planck shows that:

resting potential is the result of active transport

transport of ions is determined by the concentration gradient and the gradient of the
electric potential

major role in the occurrence of resting potential belongs potassium ions
membranes are selectively permeable permeability of substances through the membrane
Is determined by their mobility

6.As modified Nernst-Planck equation, if the ion becomes an uncharged particle?
turn into the equation Goldman-Hodgkin-Katz

equation loses meaning

turn into Fick equation

not change

7.Diffusion of uncharged particles through the membrane obeys the equation:
Fick

Nernst-Planck equation.

Goldman-Hodgkin-Katz;

Nernst

8. simplification diffusion is the transport of ions:

special molecules — carriers

with the participation integral proteins

through lipid layer

with the participation of a potassium-sodium pump

9.Diffusion of a substance through the membrane provided by the harder than ...
The thicker the membrane

More permeability coefficient



10.Active transport of substances through the membrane is carried out:
without energy

special molecules - carriers

with the participation of peripheral proteins

with the participation of potassium-sodium pump

11.In the sodium-potassium pump Na * ions

penetrate the cell concentration gradient

pumped into the cell against a concentration gradient

out of cells by the density gradient

pumped out of the cell against a concentration gradient

12.Basic properties of ion channels:

selectivity (the ability of ion channels selectively pass ions of the same type.
independence of ion channels from each other

dependence of the channel parameters on the membrane potential

all answers are correct

13.Selectivity refers to the ability of ion channels selectively miss:

ions of different types of

molecule of one species

ions of one type

ions of any type

14.To penetrate charged and uncharged substances through the lipid bilayer of the cell
interior are...

protein channels and pumps

gaps in the lipid layer

special education

water tubes

15.1n the sodium-potassium pump, the ions potassium:

penetrate to the cell on concentration gradient

pumped into the cell against a concentration gradient

out of cells by the density gradient

pumped out of the cell against a concentration gradient

16.The movement of ions through the membrane down a concentration gradient, which
does not require energy input is called:

pinocytosis

passive transport

active transport

endocytosis

17.How many potassium ions are transported into the cell by the hydrolysis of one
molecule of ATP?

2

3

1

4

18.What are the main parts of the lipid molecules

neutral head, body, tail hydrophilic



hydrophilic head, body, tail hydrophilic

hydrophilic head, body, hydrophobic tail

hydrophobic head, body, hydrophobic tail

19.Integral proteins:

immersed in the lipid bilayer of a biological membrane

are located on the outer surface of a biological membrane

located on the inner surface of a biological membrane

move between the biological membrane and cell organelles

20.Proteins provide transport of hydrophilic substances through the membrane as a result
of:

motion

the formation of channels in the membrane

lipophilic

conformational ties

21. The movement of lipids along the plane of the membrane is called:

drift

fluctuation

lateral diffusion

flip-flop transition

22.In cell membrane proteins are presented:

lungs

heavy

peripheral

transferred

23.Resting potential is ...

potential difference in the first ECG at rest

negative potential of the cell cytoplasm unexcited

the potential of the outer cell membrane surface

the potential difference between the inner and outer surfaces of the membrane
24.The resting potential of a variety of cells is:

from -30 to -1000 mkV

from 1 to2 mV

from -3 to -10V

from - 60 to -100 mV

25.Active transport of substances across the cell membrane occurs:

due to side diffusion of substances of smaller electrochemical capacity

due to side diffusion of substances greater electrochemical potential due to ATP hydrolysis
due to diffusion of substances into the direction of their lesser concentration
osmotic pressure

26.Upon excitation of the cells opening of sodium channels and the transport of ions into
the cell to cause ...

to membrane depolarization

to polarization

to repolarization

hyperpolarization



27.When excited by the discovery of cell chloride channels and transport of ions into the
cell to cause ...

to membrane depolarization

to polarization

to repolarization

hyperpolarization

28.The highest permeability of the cell membrane at rest is typical for ions:
potassium ions

sodium ions

chlorine ions

calciumions

29.What cell membrane ion channels open and close in the generation of an action
potential

potassium

potassium, sodium, chlorine

chlorine

proton

30.Which ions at rest characteristic lowest permeability of the membrane:
potassium ions

sodium ions

chlorine ions

31.In the cell cytoplasm compared to the external solution ion concentration below:
potassium

sodium, calcium, chlorine

magnesium

hydrogen

32.During repolarization membrane permeability for ions increases:
potassium

sodium

chlorine

calcium

33.Transport of substances in the facilitated diffusion is compared with a simple diffusion:
in the opposite direction

fast

slower

at the same rate

34.The basic structure of biological membranes are:

layer protein

carbohydrates

double layer of phospholipids

amino

the DNA double helix

35. Active transport of ions is carried out by:

energy of hydrolysis of ATP macroergic bonds



processes of diffusion of ions through the membrane

transport of ions through the membrane with the participation of molecules vectors
lateral diffusion of molecules in the membrane

36.Flip-flop diffusion of molecules in membranes called:

rotational motion of molecules

jump molecules across the membrane

the movement of molecules along the plane of the membrane

active transport of molecules through the membrane

a passive transport of molecules through the membrane
37.Phospholipid molecules consist of a membrane:

polar hydrophilic "head" and a nonpolar hydrophobic tail

a non-polar hydrophobic "head" and a polar hydrophilic tail

non-polar hydrophilic "head" and a nonpolar hydrophobic tail

polar hydrophobic "head" and a polar hydrophilic tail
38.Goldman-Hodgkin's equation takes into account the diffusion through the membrane:
potassium ions

sodium ions

chlorine ions

of potassium, sodium and chlorine

39.Lateral diffusion of molecules in membranes is called:

rotational motion of the molecules;

hopping molecules across the membrane;

movement of molecules along the plane of the membrane;

active transport of molecules through the membrane;

passive transport of molecules through the membrane.

40.Viscosity of membrane lipid layer is close to the viscosity:

of water

ethanol

acetone

vegetable oils

41.The equation of the Nernst - Planck shows that:

resting potential is the result of active transport

transport of ions is determined by the concentration gradient and the gradient of the
electric potential

major role in the occurrence of resting potential belongs potassium ions
membranes are selectively permeable

permeability of substances through the membrane is determined by their mobility

42.As modified Nernst-Planck equation, if the ion becomes an uncharged particle?
turn into the equation Goldman-Hodgkin-Katz

equation loses meaning

turn into Fick equation

not change

43.Diffusion of uncharged particles through the membrane obeys the equation:
Fick



Nernst-Planck equation.

Goldman-Hodgkin-Katz;

Nernst

44 As accumulated facilitate diffusion is the transfer of ions:

special molecules - vector

with the participation of integral proteins;

through the lipid bilayer

involving potassium-sodium pump.

45.Diffusion of a substance through the membrane provided by the harder than:
The thicker the membrane

More permeability coefficient

46.Active transport of substances through the membrane is carried out:
without energy

special molecules - vector

with the participation of integral proteins

with the participation of potassium-sodium pump

47. In the sodium-potassium pump ions of the sodium:

penetrate the cell on concentration gradient

pumped into the cell against a concentration gradient

out of cells by the density gradient

pumped out of the cell against a concentration gradient

48.Basic properties of ion channels:

selectivity (the ability of ion channels selectively pass ions of the same type.
independence of ion channels from each other

dependence of the channel parameters on the membrane potential

all answers are correct

49.Selectivity refers to the ability of ion channels selectively miss:

ions of different types of

molecule of one species

ions of one type

ions of any type

50.To penetrate charged and uncharged substances through the lipid bilayer of the cell
interior are:

protein channels and pumps

gaps in the lipid layer

special education

water tubes

51.In the sodium-potassium pump, the ions potassium

penetrate the cell concentration gradient

pumped into the cell against a concentration gradient

out of cells by the density gradient

pumped out of the cell against a concentration gradient

52.The movement of ions through the membrane down a concentration gradient, which
does not require energy input is called:

pinocytosis



passive transport

active transport

endocytosis

53.How many potassium ions are transported into the cell by the hydrolysis of one
molecule of ATP?

2

3

1

4

54.What are the main parts of the lipid molecules

neutral head, body, tail hydrophilic

hydrophilic head, body, tail hydrophilic

hydrophilic head, body, hydrophobic tail

hydrophobic head, body, hydrophobic tail

55.Integral proteins:

immersed in the lipid bilayer of a biological membrane

are located on the outer surface of a biological membrane
located on the inner surface of a biological membrane
move between the biological membrane and cell organelles
56.Proteins provide transport of hydrophilic substances through the membrane as a result
of:

motion

the formation of channels in the membrane

lipophilic

conformational ties

57. The movement of lipids in the plane of the membrane is called:
drift

fluctuation

lateral diffusion

flip-flop transition

58.In cell membrane proteins are presented:

lungs

heavy

peripheral

transferred

59.Resting potential is:

potential difference in the first ECG at rest

negative potential of the cell cytoplasm unexcited

the potential of the outer cell membrane surface

the potential difference between the inner and outer surfaces of the membrane
60.The resting potential of a variety of cells is:

from -30 to -1000 mkV

from1l to2 mV

from -3 to -10V

from - 60 to -100 mV



61.Active transport of substances across the cell membrane occurs:

due to side diffusion of substances of smaller electrochemical capacity

due to side diffusion of substances greater electrochemical potential due to ATP hydrolysis
due to diffusion of substances into the direction of their lesser concentration

osmotic pressure

62.Upon excitation of the cells opening of sodium channels and the transport of ions into
the cell to cause:

to membrane depolarization

to polarization

to repolarization

hyperpolarization

63.When excited by the discovery of cell chloride channels and transport of ions into the
cell to cause:

to membrane depolarization

to polarization

to repolarization

hyperpolarization

64.The highest permeability of the cell membrane at rest is typical for ions:

potassium ions

sodium ions

chlorine ions

calcium ions

65.What cell membrane ion channels open and close in the generation of an action
potential:

potassium

potassium, sodium, chlorine

chlorine

proton

66.In the cell cytoplasm compared to the external solution ion concentration below:
potassium

sodium, calcium, chlorine,

magnesium

hydrogen

67.During repolarization membrane permeability for ions increases:

potassium

sodium

chlorine

calcium

68.Transport of substances in the facilitated diffusion is compared with a simple diffusion:
in the opposite direction

fast

slower

at the same rate

69.The basic structure of biological membranes are:

layer protein;



carbohydrates;

double layer of phospholipids;

amino;

the DNA double helix.

70. Active ion transport is carried out at the expense of:

of the hydrolysis energy bonds ATP;

processes the ion diffusion through membranes

ion transport through the membrane with molecular - vectors
the lateral diffusion of molecules in the membrane
71.Flip-flop diffusion of molecules in membranes called:

rotational motion of molecules

jump molecules across the membrane

the movement of molecules along the plane of the membrane

active transport of molecules through the membrane

a passive transport of molecules through the membrane

72.Diffusion of a substance through a membrane is carried out more easily than:

Is greater than the value of the permeability coefficient;

the larger the thickness of the membrane;

73.Diffusion of charged particles through the membrane obeys the equation:

Pick

the Nernst-Planck

Goldman-Hodgkin-Katz

the Nernst

74.Passive transport of substances through the membrane is carried out:

without energy loss, the concentration gradient

special molecules - vector

In cooperation with the integral proteins

with the participation of potassium-sodium pump

75.To penetrate charged and uncharged substances through the lipid bilayer of the cell
interior are:

the protein channels and pumps

gaps in the lipid layer,

special education

water tube

76.In the sodium-potassium pump, the ions potassium

penetrate into a cell concentration gradient

are pumped into the cell against a concentration gradient

out of cells by the density gradient

are pumped out of the cell against a concentration gradient

Electrical phenomena in membranes

1.At rest, the membrane permeability:
Pk >> Pna



Pk = Pna

Pk << Pna

Pk < Pna

2.Assuming that the membrane is only permeable for potassium ions, the equation
Goldman-Hodgkin-Katz equation is transformed into:

Nernst-Planck

Nernst

Fick

3.For the occurrence of transmembrane potential difference necessary to:

ion concentration on both sides of the membrane were identical

surface membrane proteins contained

had the same permeability of ions through the membrane

ion concentration on both sides of the membrane have different

4.Change in the resting membrane potential during the action of the stimulus from 20 mV
to -70mV called:

hyperpolarization

repolarization

overpolarization

depolarization

5.In the cytoplasm of excitable cells, as compared with the above external solution ion
concentration:

potassium

sodium

calcium

chlorine

6.The inner surface of the cell membrane relative to the outer in the charged state of
physiological dormancy:

positively

negatively

Neutrally

7.Change in the resting membrane potential during the action of the stimulus from
-70mV to +20 mV is called:

hyperpolarization

repolarization

overpolarization

depolarization

8.Change in the resting membrane potential during the action of the stimulus from
-70mV to-80mV called:

overpolarization

repolarization

slow depolarization

depolarization

9.During depolarization increases membrane permeability for ions:

potassium

sodium



chlorine

calcium

10.For the occurrence of transmembrane potential difference is necessary and sufficient:
availability of selective permeability of the membrane

ion concentration difference on both sides of the membrane

Availability of selective permeability and ion concentration difference on both sides of the
membrane

increased permeability for ions

11.Equation Goldman -Hodgkin-Katz describes the occurrence:

Only the resting potential, but not the action potential

Only the action potential, but not resting potential

a transmembrane potential difference across the membrane as in the case of generating rest
potential and action potential

12. The magnitude of the resting potential is subject to equation:

Fick

Goldman -Hodgkin-Katz

Nernst-Plank

Nernst

13.During depolarization increases membrane permeability for ions:

potassium

sodium

chlorine

calcium



Tema 3. Sound. Biophysics of hearing.

@DopMBbI KOHTPOJISI YCIIEBAEMOCTH
[IucbMEHHBIA KOHTPOJIb, TECTUPOBAHUE, KOHTPOJIb BBINOJHEHUS MPAKTUYECKHUX
3aJlaHuM.

OHCHO‘IHLIC MaTepHuajJabl TEKYIIETro KOHTPOJA YCII€EBAEMOCTH
1. BOIIpOCLI NMUCbMEHHOTO0 KOHTPOJIA IO TEME

Bapuanr 1
Give definition of sound. Types of sound.
Give the definition of a pure tone, its sources.
Give the definition of a complex tone, its sources.
Physical and physiological characteristics of auditory sensation.
The Law Weber-Fechner.

abrwnE

Bapuanr 2
1. Give the definition of the threshold of audibility, it’s numerical value.
2. Give the definition of a threshold of pain, it’s numerical value.
3. Units of measurement of volume levels: b, db, Phon.
4. Definition of audiometry.
Principle of operation of the audiometer.

o

2. llpakTHyecKkue 3a1aHus U1 AyIMTOPHOI padoThI

2.1Worked task.To build a curve to the hearing threshold.
The received results of research represented in a table and build the curves hearing
threshold for the left and right ear.

Frequency (H2) 125 [ 250 | 500 | 750 | 1000 | 1500 | 2000 | 3000 | 4000 | 6000 | 8000

Thresho | B| L
Ids (dB)

R

125 250 500 750 1000 1500 2000 3000 4000 6000 8000



-10

10 /’ N

20 /
30 4
40 //
50 /
60
70
80
90
100

110

db | left ear right ear

2.2. Curves are obtained compared with the benchmark for a healthy ear and make
conclusions.

Conclusion:

2.3. Definition Levels of Noise in Rooms of Different Types with the Help of a Device
CENTER 320.

Measure the noise level during the lessons (silence).

2. Measure the noise level changes (noise).

3. To measure the level of noise in the street are noisy highway).

4. Compare the obtained values with maximum-permissible.

5. Data represented in a table:

Ne Noise level in dB
Measured Maximum
value allowable value
1 | during class
2 | during recess
3 | on the hall
4




5| | | |

2.4. Worked tests on: « Registration Curve Threshold of Audibility »

1.

What value is characteristic of hearing?

1. volume

2. intensity

3. frequency

4. hearing threshold

Acoustic spectrum is a set .... with an indication of their relative intensity:
1. frequency

2. amplitude

3. sound

The law Weber-Fechner establishes the correspondence between:
1. physical and physiological parameters of sound

2. the volume and the amplitude of the sound

3. the intensity of sound and the threshold of audibility

4. the intensity of sound and the threshold of pain

The basis of the apparatus for audiometry is:

1. sound level meter

2. sound generator

3. kamerton

The volume of the sound depends on...

1. the intensity of a sound wave

2. properties of the medium, which is distributed sound

3. acoustic spectrum

4. the frequency of sound

For the ear of the average person at a frequency of 1 kHz threshold of hearing
correspond to the value of sound intensity:

1.1=10 W/m?
2.1=10"W/m?
3.1=10"% W/m?
4.1=100 W/m?

Audiometry-method definition:
1. the severity of hearing
2. hearing threshold
3. volume level
The highest sensitivity of the ear of man lies in the range of:
1. 20-20000 Hz
2.1000-5000 Hz
3. 5000-20000hz
Law Weber-Fechner described by the equation:
1. AE=k-Lg IL

0



2. AE:ZO-LglL

0

3. AE=10-Lg IL
0
10.That is called the threshold of audibility ?
1. the minimum volume of the sound perceived by the ear
2. the maximum volume of the sound perceived by the ear
3. the minimum frequency of the sound perceived by the ear
4. minimum intensity sound sensing ear

3. [IpakTU4yeckue 3aaHusl 1JI5 BHEAYAUTOPHOI padoThI

Worked example. Break the types of oscillations down into components in a diagram.

ypes of oscillations :

- i A A

4. TecToBbI€ 32JaHUA 10 TEMeE
Acoustics

1.What value is characteristic of hearing?

volume

intensity

frequency

hearing threshold

2.Acoustic spectrum is a set .... with an indication of their relative intensity:
frequency

amplitude

sound

3.The law Weber-Fechner establishes the correspondence between:
physical and physiological parameters of sound

the volume and the amplitude of the sound

the intensity of sound and the threshold of audibility

the intensity of sound and the threshold of pain

4.The basis of the apparatus for audiometry is:

sound level meter

sound generator

kamerton



5.Sounds representing the combination of multiple tones, frequency, form, intensity and
duration of which randomly change is called:

infrasound

noise

acoustic spectrum

6.A method for the analysis of sounds, arising when tapped on the surface of the body is
called:

recognized through auscultation

percussion

7.Harmonic oscillation is called, what is happening according to the law:
tangent

sine and cosine

cotangent

8.The volume of the sound depends on:

the intensity of a sound wave

properties of the medium, which is distributed sound

acoustic spectrum

the frequency of sound

9.What characterizes the intensity of the sound wave?

mass of the substance carried wave

the spectral energy distribution of the wave

volume sound

the speed of propagation of waves

10.Unit of measurement of the level of intensity is:

Bel

phon

Watt

11.Timbre is characteristic sound sensations, which is determined by:
the frequency of the fundamental tone

amplitude

pitch

harmonic spectrum

12.The speed of sound in water (soft tissues of the body) is:
340 m/s

1500 m/s

5700 m /s

13.Audiometry is the method definition:

the severity of hearing

hearing threshold

volume level

14.The highest sensitivity of the ear of man lies in the range of:
20-20000 Hz

1000-5000 Hz

5000-20000hz



15.Elastic waves propagating in a medium in the form of longitudinal waves at a
frequency below 16 Hz is called:

sound

ultrasound

infrasound

16.The timbre of the sound is characterized by:

frequency

harmonic spectrum

overtones

17.7he sound is distributed in the environments:

in solids and liquids, gases and vacuum

in the solid, liquid, gaseous

in the air and in vacuum

only in solids and in gases

18.What part of the cochlea to perceive high-frequency tones?
the middle part

the top

basis

all region

19.What part of the snails perceive low-frequency tones?

the middle part

top snails

the basis

all areas of snails

20.The sound wave stimulates a receptor cell of Corti body, acting on:
the whole of the organ of Corti

several areas of Corti body

plots of Corti body, where there are "cutting" wave

21.Change the volume of the tone frequency 1000 Hz, with a change in the intensity of
sound 10 times called:

phon

Bel

decibel

22.The main physical characteristic of a pure tone is:
amplitude

intensity

frequency

acoustic range

23.Acoustic spectrum is an important feature:

pure tone

complex tones

hum

24.The law Weber-Fechner establishes the correspondence between:
the volume and the amplitude of the sound



the volume and intensity of sound

the intensity of sound and the threshold of audibility
25.Normally permissible noise level is considered:
50-90 dB

30-100 dB

40-50 dB

130 dB

26.The energy transferred by wave per unit time per unit surface perpendicular to the
direction of propagation is called:

the intensity of sound

the power of sound

energy flow

27.What factors determine the volume of the sound?
intensity, frequency

the threshold of audibility

threshold of pain

spectrum of sound

28.What determines the value of hearing threshold?
from the physiological characteristics of man and sound intensity
from the frequency and intensity of sound

the amplitude of the sound wave

from the harmonic spectrum of fluctuations

29.That is called the threshold of audibility?

the minimum volume of the sound perceived by the ear
the maximum volume of the sound perceived by the ear
the minimum frequency of the sound perceived by the ear
minimum intensity sound sensing ear

30.Pitch due to:

the frequency of the fundamental tone

amplitude

acoustic spectrum

timbre

31.Speed of sound in air is:

1500 m/s

5700 m /s

340m/s

32.The speed of sound in solids is:

340m/s

1500 m/s

5700m/s

33. 1 DB equals:

100 Bel

0.1 Bel

1 Bel

10



34.For objective measurement of the volume of noise used a device called:
phonendoscope

audiometer

sound level meter

35.Listening to sounds that occur inside the body is called:
percussion

auscultation

phonocardiograph

36.Ultrasound-this is the sound of a frequency above:
15kHz

20000Hz

1MHz

16Hz

37.What areas snails perceive midrange tones?

the middle part of the cochlea

top snails

the base of the cochlea

38.The main physical characteristic of a pure tone is:
amplitude

intensity

frequency

acoustic spectrum

39.Acoustic spectrum is an important feature:

pure tone

complex tones

noise

40.The maximum permissible level of noise is a limit beyond which there is likelihood of
the defeat of receptors hearing is:

85 dB

130 dB

55 dB

45 dB

41.Normally permissible noise level is considered:
50-90 dB

30-100 dB

40-50 dB

130 dB

42.The energy transferred by wave per unit of time per unit surface perpendicular to the
direction of propagation is called:

the intensity of sound

the power of sound

energy flow

43.What factors determine the volume of the sound?
intensity, frequency

the threshold of audibility



threshold of pain

spectrum of sound

44 What determines the value of hearing threshold?

from the physiological characteristics of man and sound intensity
from the frequency and intensity of sound

from the amplitude of the sound wave

from the harmonic spectrum of fluctuations

45.That is called the threshold of audibility?

the minimum volume of the sound perceived by the ear

the maximum volume of the sound perceived by the ear

the minimum frequency of the sound perceived by the ear
minimum intensity sound perceive by the ear

46.The height of the tone is due to:

the frequency of the fundamental tone

amplitude

acoustic spectrum

timbre

47 .Maximum permissible levels of mid-frequency noise at workplaces:
90-100dB

85-90 dB

75-80 dB

48.Maximum permissible levels of high-frequency noise at the workplace:
90-100 dB

85-90 dB

75-80 dB

49.The noise has:

continuous spectrum

linear spectrum

constant frequency

50.Irreversible damage to the hearing can occur when sound intensity is:
30dB

85dB

100dB

130dB

51.Low frequency noise lie in the range:

16-350 Hz

0-800 Hz

more than 800 Hz

52.High frequency noise lie in the range:

16-350 Hz

0-800 Hz

more than 800 Hz

53.Maximum permissible levels of low frequency noise at the workplace:
90-100 dB



85-90 dB

75-80 dB

54 .What characterizes the intensity of the sound wave?
mass of the substance carried wave

the spectral energy distribution of the wave

volume of sound

the speed of propagation of waves

55.Sound is the mechanical vibrations of the particles of the enviroment propagating in
the form of:

transverse wave

longitudinal wave

plane wave

spherical wave

56.The highest sensitivity of the ear of man lies in the range of:
20-20000 Hz

1000-5000 Hz

5000-20000Hz

57. Rupture of eardrums is possible when sound levels:
more than 13 dB

less than 130 dB

more than 85 dB

more than 160 dB



Monayab Ne2. Electrocardiography. Physiotherapy. lonizing radiation. Optical
eye.
Tema 4. Physical Basics of Electrocardiography.

DopMBbI KOHTPOJISA YCIIEBAEMOCTH
[IucbMEHHBI KOHTPOJIb, YCTHBIA OIPOC, TECTUPOBAHUE, KOHTPOJb BBIMOJIHEHUS
MPaKTUYECKUX 3aJI[aHUH.

OHCHO‘IHLIC MaTepuajJabl TEKYIIETro KOHTPOJA YCII€EBAEMOCTH
1. BOIIpOCLI NMUCbMEHHOTO0 KOHTPOJIA IO TEME

Bapmnanr 1
1.Membrane theory for the origin of biopotentials.
2.The main function of the heart: automaticity, anxiety, conductivity and contractility.
3.Electric dipole. Electric dipole as a source of the electric field.
4.Genesis of the electrocardiogram in the framework of the dipole equivalent of the
electric generator heart.
5. Block - diagram of the ECG. Types of ECG. bnok - cxema OKI'. Buasr KT
Bapuanr 2
. Give the definition of electrocardiography.
. Explain the scheme of the emergence and spread of biopotentials heart.
3. Describe the basic components of the conduction system of the heart (sketch). The main
provisions Einthoven theory.
4. Call diversion by Einthoven.
5. Sketched electrocardiogram healthy heart, to explain the origin of teeth intervals,
segments.

N -

. Bonipocsl! AJ1s1 yCTHOIO ompoca

Eythovena theory, its main provisions.

Eythovena triangle. Standard leads.

ECG heart healthy. Nature waves, intervals, segments.

Explain block diagram of the electrocardiograph. Purpose blocks.
Explain procedure ECG.

Explain construction EMF vector hearts.

SURWNREN



RH

7. Explain the methodology for determining the voltage of the teeth, and calculating the
time of ECG intervals.
8. Explain the role of electrocardiography in clinical and experimental medicine.

3. [IpakTHyeckue 3a7aHus I AyIUTOPHON PadoThI

3.1. The construction of the vector EMF heart

1. To build a vector EMF heart draw an equilateral triangle (the party of about

7 sm) Einthoven top downward.

2. The parties and the vertices of the triangle mark in accordance with the theory of
Einthoven numbers corresponding leads and letters adjacent to the extremities.

3. Spend the height and find the center of the triangle point O (the intersection point of
heights).

4. Glue prong R cardiogram in each of the leads on the sides of the triangle as shown in
Fig.6 i.e. on the side RH-LH of the from the middle of the right hand amplitude of the R
wave in the first abduction, on the side of a RH-LF - down amplitude of the R wave in the
second abduction and, finally, on the side of the LH-LF down - R-wave amplitude in the
I11 abduction.

5. Restore the perpendiculars from the ends of the teeth R pending on the sides of the
triangle. If built properly, the ends of the perpendiculars intersect at one point O'.

6. Connecting the dots O and O' get EMF vector heart.

7. Through the center of the triangle spend a horizontal line.

8. Determine the angle of the electrical axis of heart with respect to the horizontal line
with a protractor.

LH




LF

3.2. Calculation of voltage teeth (this is a translation of the amplitude of the wave of mm
in mV).

1.Glue calibration pulse.

2. To calculate the voltage spike R measure the amplitude in mm.
Using the parameters of the calibration signal (amplitude and the voltage of 1 mV), make
proportion: Ak -1 mV
AR1 - XMV,
where Ax - amplitude calibration signal
ARr1 - amplitude of the signal.

Then the amplitude of the signal will be equal to X(mV)= %

3. Calculate the voltage teeth R in all three leads.
4. Enter data in the table:

Allotment | The amplitude of thd §&uge The The The angle of the

signal in mm amplitude of | amplitude of | amplitude of | electrical axis of
the gauge the wave in the wave in heart
signal in mV mm mV

1

2

3

Conclusion:

3.3. Calculation of time intervals (this is a translation of the duration of the
ve, the segment interval of mm in seconds).
1.Glue ECG fragment containing the two periods.




2. For the calculation of temporal characteristics specify the speed of the recording of the
ECG.
3. Measure mm distance between interesting points on the t axis.

4. The data obtained substitute formulat = 3

4. Enter data in the table:

Ne | View teeth Speed ECG The duration of teeth The duration of teeth in
segment, recording in seconds
interval mm

1 R-R

2 P

3 T

Conclusion:

4. IlpakTHYecKHe 3a1aHUs 1JI51 BHEAYTUTOPHOU padoThl

Worked example. Draw a diagram Electrocardiogram in your notebook.

QRS Duration
-

Ventricuta Vantneular
Repolansaton

, M R S
e - =T e \ ;
PR Intarval \ \/

QT Intverval

5.TecToBbIe 3a1aHNS IO TEME

Physical basis of electrocardiography

1.The second leads in electrocardiogram recorded between:
Left hand-left foot

Right hand-left foot

Right hand-left hand

2.Lines of force and equipotential lines:
mutually perpendicular

in one direction

in opposite directions

directed at an angle to one another

3.The main provisions of the Einthoven theory include:
the human body is an equilateral triangle



body has the same conductivity in all directions
heart is electric dipole placed in the center of the triangle
all the answers are correct

4.Electrocardiogram is reflected the electrical activity of:
heart

muscle

retinal

brain

5.Electroretinogram is reflected the electrical activity of:
heart

muscle

retinal

Brain

6.R wave on electrocardiogram is means:

atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

7.P wave on electrocardiogram is means:

atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

8.Electrocardiography is to register:

the electrical activity of the brain

potential difference, changing over time due to the electrical activity of the heart
potential difference arising in the functioning of an organ

potential difference, changing over time due to the electrical activity of the brain.

9.When registration of the electrocardiogram take place the total number of leads:
three

SiX

twelve

ten

10.Electrocardiograph by action principle is:
generator of electrical oscillations

AC rectifier

amplifier of the oscillations

rectangular pulse generator standard

11.The maximum amplitude of the R wave in the ECG is:
5mV

5B

5kV



1B

12.Low-pass amplifier suitable for:

receiving standard rectangular pulses

interference suppression

interference suppression and amplification of the desired signal
amplification of pulses coming from the heart

13.Calibration block is a generator:

low harmonic

high-frequency harmonic vibrations

rectangular pulses of the standard voltage of 1mV
rectangular pulses standard voltage 1V

14.Sources of interference are:

signals from the human heart

varying electric and magnetic fields generated in the lighting circuit current and high-frequency
electromagnetic waves coming from " ether "

15.When removed the ECG mast be graunded:
right-hand of a man

right leg

right leg and left leg

left leg

16.Electric dipoles in a uniform electric field is located:
along the equipotential lines of the electric field

along the electric field lines

perpendicular to the lines of force of the electric field
angle to the lines of the electric field

17.Electric dipole can exist indefinitely in:
dielectric

conducting medium

semiconductor

18.Interference in the first and second leads in ECG registration due to poor contact of the electrode with
skin of the patient on:

left hand

the right leg

right hand

the left leg

19.Interference in the first, second and third leads when recording ECG caused by poor contact of the
electrode with skin of the patient on:

the left leg

right hand

left hand

the right leg



20.Equipotential lines is:

lines that extend from the positive charge
lines of equal potential

lines that come out of the negative charge
the line along which the potential decreases

21.Automatism is:

occurrence of an action potential

ability of the heart without any external influences perform rhythmic , following one after another
reduction

ability to conduct excitation arising in any plot or heart, to other departments of the heart muscle

22.EMG reflects the electrical activity:
heart

muscle

retinal

brain

23.EEG reflects the electrical activity:
heart

muscle

retinal

brain

24.T wave on electrocardiogram is means:

atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

25.Q wave on electrocardiogram is means:
atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

26.S wave on electrocardiogram is means:
atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

27.The first lead are when gathering electrocardiogram recorded between:
Left hand-left foot

Right hand-left foot

Right hand-left hand

28.The third lead are when gathering electrocardiogram recorded between:
Left hand-left foot



Right hand-left foot
Right hand-left hand

29.Distribution of equipotential lines on the surface of the human body:
unchanged over time
changes over time

30.The calibration unit is designed to:
calculating timeslots ECG

determining voltage Teeth

amplification of pulses coming from the heart

31.The differential amplifier is designed for:

amplification of the useful signal

interference suppression

interference suppression and amplification of the desired signal
receiving standard rectangular pulses

32.Amplifier oscillations is a device for:

receiving standard rectangular pulses

increasing the voltage, current or power due to an external source of energy
interference suppression and amplification of the desired signal
interference suppression

33.Grounding is:

device for electrical connection of the machines , devices with the earth.
electrical contact with the human body using the unit

electrical contact of two bodies

34.Electric dipole is a system consisting of two things:

charges of opposite sign, located at a great distance from each other point charges of equal magnitude ,
the same sign located at a distance | from each other

point charges of equal magnitude, opposite in sign, located at a distance | from each other

point charges which differ in size, the same sign located at a distance | from each other

35.Electric dipole moment:
vector equal to the product charge on the shoulder dipole
scalar value, equal to the charge on the shoulder of the dipole

36.The range of frequencies in the spectrum of the ECG is:
(1-300)Hz

(0,01-10 Hz)

(1-1000) Hz

(0.5 to 120 Hz)

37.Interference in the second and third leads when recording ECG caused by poor contact of the
electrode with skin of the patient on:

left hand

right hand

the right leg

the left leg



38.Interference in the first and third leads when recording ECG caused by poor contact of the electrode
with skin of the patient on:

the left leg

the left hand

the right leg

right hand

39.lead is mean:

the potential difference detected between two points of the body

the potential difference, changing over time due to the electrical activity of the heart
the potential difference, changing over time due to the electrical activity of the brain
wires from the patient to the ECG

40.The main provisions of the Einthoven theory include:
the human body is an equilateral triangle

body has the same conductivity in all directions

heart is electric dipole placed in the center of the triangle
all the answers are correct

41"Phase 0 is depolarization” action potential of myocardial cells corresponds to the flow of ions:
chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

42."Phase 2 is slow repolarization™ action potential of myocardial cells corresponds to the flow of ions:
chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

43."Phase 4 is of the action potential of myocardial cells is equal to:
chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell
diastole

44."Phase 1 is Initial rapid repolarization™ action potential of myocardial cells corresponds to the flow
of ions:

chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

45."Phase 3 is repolarization ultimate fast” action potential of myocardial cells corresponds to the flow
of ions:

chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell



Tema 5. Physiotherapy.

@DopMbI KOHTPOJISI YCIIEBAEMOCTH
[IucbMEHHBIA KOHTPOJIb, TECTHUPOBAHUE, KOHTPOJIb BBINOJHEHUS MPAKTHYECKUX
3aJIaHUH.

OHCHO‘IHLIC MaTepHuaJabl TEKYIIETro KOHTPOJA YCII€EBAEMOCTH
1. BOIIpOCLI NMUCbMEHHOTO0 KOHTPOJIA IO TEME

Bapuanr 1
. Galvanization
. Electrophoresis
. Electrostimulation
. Darsonvalisation
. UHF-therapy

O b wnN -

Bapuant 2
. Block Diagram Apparatus for Galvanization
. Medicinal electrophoresis
. Types of pulses
. Schematic representation of the pulses used in darsonvalization
. The block diagram of the apparatus UHF-therapy

O b wpnNE

2. [IpakTuyeckue 3aJaHus ISl AyJUTOPHOH PadoThI
2.1. The research part of the work A Study of Medical Apparatus for Galvanization.

2.1.1 Acquaintance with the device, the principle of action and electrical circuit
apparatus.

1. Before you turn the device into the network, the switch to position «offy», the
potentiometer is in the extreme left position, the switch bypass milliammeter - in position
5 mA.



2. Put the power switch in the " on " position. To give the machine to warm up for 2
minutes.

3. Turning the potentiometer to the right, you need to follow the movement of the arrow
milliammeter. Smooth slider potentiometer arrow milliammeter should move clockwise
smoothly and without jumps.

4. If it has, the phone is in good order and ready for use.

5. When returning the slider potentiometer in the leftmost position, you can begin
treatment.

2.1.2 Determination of the threshold of pain.

1. To find the area of the electrodes.

2. Connecting to the output terminals lead electrodes covered with gauze soaked in
physiological solution, to strengthen the electrodes at opposite sides of the hand.

3. At slow rotation of the handle of a potentiometer to determine the lowest current which
causes a slight tingling. To repeat the experience of three times, to calculate the average
current,

4. To determine the threshold of pain by the formula: J :%

where | - is the threshold of pain;
|, - power current (mA);

S - size of the electrode (cm?).
5. The experiment data is recorded in the table:

Ne | The length | Width The area | Current | The current | Average

of the electrode of the strength density value
electrode electrode current
density
(sm) (sm) | S(sm?) | I(mA) | J(A/sm?) | J(A/sm?)
1.
2.
3.
Conclusion:

2.2Study Device for Local Darsonvalization "DE-212 CARAT"

2.2.1 The main part of the device:



The device is a generator of electrical oscillations of medium frequency, high voltage
and low intensity, providing a quiet appearance and spark discharges in a gas-filled
electrode. The device provides the ability to control the voltage applied to the electrode.

The main part of the apparatus for darsonvalization:

- Transformer;

- High voltage generator;

- A set of gas-filled electrodes.

2.2.2 Working with the device "DE-212 CARAT"

1. Install the electrode holder, not putting considerable effort to the cylinder electrode.
Little effort Clockwise screw the chuck electrode cap. Make sure that the electrode is
sufficiently firmly attached and set the regulator output voltage amplitude to the leftmost
position.

2. Connect the device to the AC mains.

3. Regulator to set the necessary amplitude intensity spark on individual feeling, ie should
feel a slight tingling sensation, does not cause discomfort. Electrode continuously and
smoothly move on painful areas, not taking away from the body surface.

4. After the procedure, the regulator output voltage amplitude set to the extreme left and
only then remove the electrode from the body and remove the device from the network.

5. Remove the electrode from the holder by unscrewing the screw chuck.

2.3. The Study of Apparatus for Electric Stimulation

In the lab, we study the electronic massager to stimulate nerve endings OMRON.
This electronic nerve stimulator is designed for use as a massager to relieve muscle pain,
numbness and fatigue. Massaging effect is achieved by stimulation of the nerve fibers of
the electronic means of the electrode plates attached to the skin.

Capabilities of the device
1. Three modes of massage: Shoulder sector, waist and feet.
2. Ability to select the intensity of five levels of intensity.
3. Electrode plates of large size. The size of the electrode plates is increased to a large area
has been involved, and thus improved the efficiency of the massage.
Operation of the device
1. Connect the power cord to the electrode plates.
2. Insert the appliance plug into the socket of the electronic unit.
3. Attach the plate to these areas in accordance with these illustrations.
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Recommendations for massage
Duration: 10-15 minutes per zone



A

Frequency: 1-2 times a day
Intensity: at the level of comfortable feeling

2.4. Study Device UHF-Treatment

2.4.1 Working with the UHF-66

1. Connect.

2. Put control knobs apparatus to the starting position: switch "Power" to 0, the switch
"Voltage" to "Off."

3. Press "Control™ and increasing the voltage with the switch "Voltage", set the arrow
apparatus within the red sector.

4. Allow the unit to warm up 1.5 - 2 min. and only then set the knob "Power" in position
70.

5. Hold the setting indication between the electrodes and by turning the "Settings", achieve
maximum glow of neon bulb.

6. Turn off the apparatus, turn the knob switch "Power" to 0, and the selector knob
"Voltage" - in the "Off" position. Disconnect the Power from the wall outlet.

Safety instructions
For security purposes, patient and service personnel when the network apparatus is
prohibited: to avoid burns by high frequency, you must never touch electrodes and wires
by metal objects.

2.4.2 The research part of the work

1. Put the between the electrodes apparatus UHF two vessels, one with a salt solution
(electrolyte), the other - with vaseline oil (dielectric).

2. Pull down into vessels thermometers measure start temperature of the solutions.

3. Measure the temperature every 5 minutes (for 25 minutes), the data tabulated.

4. Construct graphics of temperature versus time for the electrolytes and dielectrics.

Ne | Time (min) Temperature °C
vaseline oil | Solution NaCl

0
3
10
15
20
25

OO WINF-

 t°C




| | | | > t(min)

Conclusion:

3. [IpakTHyeckue 3aaHus A BHEAYTUTOPHOI padoThI

Worked example. Break the types Physiotherapy down into components in a diagram.

4. TecToBbIE 32JaHUA 10 TEME

Physical basis of Physiotherapy
1.Galvanization is a method, which used with the medical purpose for impact on patient:
electromagnetic field
the electrical component of the electromagnetic field
DC in continuous mode low voltage (40-80V), low force (up to 50mA)

DC to pulse mode

2.Electrophoresis is a method combining the effects on the body for therapeutic purposes:
electromagnetic fields and electromagnetic waves

continuous current and input from its help of medicinal substances
constant current in pulse mode and input from its use of medicinal substances
3.Pain threshold is:

the lowest current, which causes a slight tingling

maximum current which causes a slight tingling

the lowest current, which causes the expressed tingling

4.The basis of apparatus for galvanization and electrophoresis is:
multivibrator

the blocking generator

generator sustained oscillations

rectifier AC

5.The injected substance during electrophoresis with anode:

metal ions

acid radicals

6.When galvanization, first of all, is irritation:

muscles

skin receptors

internal organs

nerve cells




7.Anions is....moving on towards the anode (positive electrode):

positively charged ions (H+, K+, Na+, Ca+ etc.)

Negatively charged ions (OH-, Cl-, SO3 - etc.)

8,All effects that occur in the tissues of the body under the influence of apparatus for galvanization:
the thermal effect

resonant absorption of the energy of the water molecules

excitation fabrics

electrolysis, polarization, ion asymmetry, electrodiffusive, electroosmosis

9.When galvanization positively charged ions (H+, K+, Na+, Ca+ etc.) towards the cathode and
interacting with water produced products of electrolysis:

acid (HCI),

alkali (KOH, NaOH).

10.The accumulation near membranes oppositely-charged ions with the formation of the electromotive
force, which has a direction opposite to the applied voltage is called:

electric polarization

ion asymmetry

electrodiffusive

electroosmosis

11,Electroosmosis is the transfer of water, ions in hydrated membranes under the action:
ultraviolet radiation

direct current

x-ray radiation

magnetic field

12.When galvanization is increased excitability of nerve endings at:

cathode

anode

13.Rectifier is a device which converts:

alternating current in a magnetic field

the direct current into alternating current

a constant current in pulse current

alternating current into direct current

14.In the primary action of a direct current in the tissues of the body lie mainly:

polarization phenomena

the thermal effect

resonant absorption of the energy of the water molecules

15.The injected substance during electrophoresis with cathode:

metal ions

acid radicals

16.Physiotherapeutic method, which uses the effects with a medical purpose, a continuous electric low
voltage (40-80) and small power (up to 50 mA), conducted by the patient's body through contact imposed
electrodes is called:

UHF-therapy

galvanization

electrophoresis

the local darsonvalization

17.A method combining the effects on the body continuous current low voltage, low force, and entered
with his use of drugs called:

electrostimulation

the local darsonvalization

UHF-therapy

galvanization

electrophoresis



18.The apparatus for galvanization is used:

the step-up transformer

step-down transformer

19.When galvanic current flows in the human body:

through the intact skin

through the skin cells

mainly on the excretory ducts sweat glands

through the ducts of the sebaceous glands

20.When the galvanization of the body the current is spreads:

the path of least ohmic resistance,

on the shortest path between electrodes

21.When galvanization negatively charged ions (OH-, Cl-, SO3 - etc.) towards the anode and interacting
with water produced products of electrolysis:

acid (HCI),

alkali (KOH, NaOH).

22.Electrolysis is the collapse of the molecules in the tissue on electrically charged ions under the
influence:

ultraviolet radiation

x-ray radiation

magnetic field

a constant electric field

23.Electrodiffusive is a change in the permeability of fabrics and increase the passive transport of large
protein molecules and other substances under action:

ultraviolet radiation

x-ray radiation

magnetic field

direct current

24.The most typical manifestation of ion asymmetry is the prevalence at the cathode:
monovalent cations

divalent ions

25.The most typical manifestation of ion asymmetry is the prevalence in the anode:
monovalent cations

divalent ions

26.UHF-therapy is a method of physical therapy which use the effect on the human body for therapeutic
purposes:

the magnetic component of the electromagnetic field of ultrahigh frequency

a constant electric field

electric component of the electromagnetic field, ultra-high frequency (40.68 MHz)

a constant magnetic field

27.The most important characteristic magnitude of the electric field is:

the intensity of an electric field (symbol E ).

magnetic induction

capacity

inductance

28.The most important characteristic of a magnetic field is:

capacity

inductance

magnetic induction

the intensity of an electric field (symbol E )

29.Conductors (electrolytes) is a material :



not conducting electrical current

poorly electrically conductive

good electrically conductive

30.Dielectrics is material:

not conducting electrical current

poorly electrically conductive

good electrically conductive

31.Heating of electrolytes in the UHF is due to:

uniform motion of the ions

oscillatory motion of ions (conduction current)

reorientation of dipolar molecules

uniform motion of dipolar molecules

32.When the frequency of oscillations of the electric field, equal 40,68 MHz intense heat up:
dielectrics

electrolytes

blood, lymph, bile

cerebrospinal fluid, urine, muscle tissue

33.0scillatory system consists of:

power source

valve

inductor and capacitor

therapeutic contour

34.The variable capacitor of therapeutic contour is necessary for:
settings in resonance with the basic oscillatory contour

changes in the power

voltage regulation

35.The electromagnetic field is a composite of two:

invariable, mutually excitation by each other electric and magnetic fields
variables, mutually excitation by each other electric and magnetic fields
constant electric and magnetic fields

36.The conductors of electric current are:

bone, fat, nervous

coarse-fibered connective tissue of the tooth enamel

blood, lymph, bile, cerebrospinal fluid, urine, muscle tissue
37.Bad-conductive fabric:

bone, fat, nervous, coarse-fibered connecting fabric, tooth enamel
blood, lymph, bile, cerebrospinal fluid,

urine, muscle tissue

38.1In dielectric under the action of high-frequency electric field occurs:
uniform motion of ions

oscillatory motion of ions

re-orientation of the dipole molecules

uniform motion of the dipole molecules

39.Generator sustained oscillations consists of:

the oscillatory circuit, power source, valve, feedback

therapeutic contour

inductor and capacitor

40.0scillating circuit is:

source of the electric field

power source

the source of the magnetic field

the source of electromagnetic oscillations



41.When the impact on the knee of the UHF field occured then more intense will be heated:
intra-articular fluid

leather

subcutaneous fat

Tema 6. lonizing radiation.

DopMbI KOHTPOJISAA YCIIEBAEMOCTH
[IucbMEHHBIA KOHTPOJIb, TECTUPOBAHUE, KOHTPOJIb BBIMOJIHEHUS ITPAKTUYECKUX
3aJlaHuM.

OIICHO‘IHI)IC MaTepHuaJbl TEKYIIEI0 KOHTPOJIA YCIIEBACMOCTH
1. BOIIpOCLI NMUCbMEHHOTO0 KOHTPOJIA IO TEME

Bapuanr 1
. lonizing radiation, types, sources.
. Absorbed dose. Units of measurement.
. Exposure dose. Units of measurement.
. Equivalent dose, the unit of measurement.
. Effective equivalent dose. Units of measurement. The dose rate. Units of measurement.

Ok wnNBE

Bapuant 2
. Protection from ionizing radiation.
. Two types of ionizing radiation.
. Dosimetry.
. Protection against ionizing radiation.
. Chemical protection.
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. lIpakTryeckue 3a1aHus 115l AYIUTOPHOH PadoOThI

1. Determination of the air layer of half and full absorption p radiation source

1. Measure the dose rate at a distance from 0 to 100 sm every 5 sm from the source of
radiation.

2. Data recorded in the table and plotted dose of air layer thickness.

The thickness of | The dose rate The thickness | The dose rate
the air layer (sm) | (mR/ hr) of the air layer (mR /hr)
(sm)
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1. According to the schedule to determine the thickness of the air layer of half and full

absorption of beta radiation.
2. Data recorded in the table below:

Air layer thickness half-absorption of | The thickness of the layer of air of
beta radiation complete absorption of beta
radiation
sm sm
Conclusion:

I1. Determination of the maximum permissible safe residence time in the field of human

beta and gamma - radiation.
We are interested in a safe duration of time during which a person may be about isotope.
To perform the calculations we use the formula:

P= Dpr/t

However, note that the maximum safe dose per working day for those working directly
with radioactive sources is 0.017 R.

We express this dose mR:

Dyp. =0.017 P=17-10°P=17-103-10° mkR =17-10° mkR

To measure the location near the source of radiation in hours necessary to measure the
dose produced by the source (Ri), and then calculate the time safe location near the source
of radiation directly to the clock by the formula: P =Dy/t t=Dp/ P.

The measurement results tabulated:

Ne | Distance between the Meaning dose rate Maximum permissible
dosimeter and source exposure time
of gamma — radiation
sm (mkR/hr) hour
1.




Conclusion:

3. [IpakTHyeckue 3aaHus AJ1sl BHEAYAUTOPHON padoThI

Worked example. Break the types of ionizing radiation down into components in a
diagram.

Three types of lonizing radiation and their penetrating power

2 Qn e R N
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4 TecTOBbBIC 32JaHHUS [0 TEME

Dosimetry of ionizing radiation

1.Radiation interaction with matter which leads to ionization of atoms and molecules,
called:

ionizing

cosmic

thermal

2.Number energy absorbed by a unit mass during irradiation, is called:

absorbed dose

exposure dose

equivalent dose

3.The dosage which takes into account the biological effect of various types of radiation is
called:

exposure dose

equivalent dose

absorbed dose



4.Dose characterizing damaging effect on the population as a whole, is called:
exposure dose

equivalent dose

effective dose equivalent

collective effective dose equivalent

5. The power of the exposure dose measured by the SI:
Gray

Ampere per kilogram

Sievert

man-sievert

6.The absorbed dose in the SI system is measured in:
Gray

Coulomb on a kg

Sievert

man-sievert

7.0ff-system unit exposure dose:

rad

ber

Rentgen

8.0ff-system unit of absorbed dose:

rad

ber

X-ray

9.The radiation dose at which the substance is irradiated 1 kg transmitted ionizing
radiation energy of 1 J, is:

1 X-ray

1 Gray

1 Sievert

1 rad

10.Equivalent dose is measured in SI:

Coulomb on a kg

Gray

Sievert

11.Exposure dose is measured in SI:

Gray per second

Ampere per kilogram

Coulomb on a kg

12.Dose X-ray or gamma radiation, under which influence in 1 ¢cm? of dry air formed 2
billion ion pairs (both signs) under normal conditions, is:
1 Gray

1 Sievert

1 Rentgen

1 rad

13.Quality factor alpha radiation is:



20

10

1

3

14.The energy of ionizing radiation of any kind, which by their biological effect is
equivalent to one rad X-ray or gamma radiation is:

ber

rad

Rentgen

Sievert

15.Coefficient of radiation risk of bone marrow is:

0.15

0.25

0.12

0.03

16.Coefficient equal to the radiation risk of ovarian:

0.15

0.25

0.12

0.03

17.Minimum lethal doses gamma radiation is about:

100 ber

600 ber

1000 ber

100 mber

18. The maximum permissible equivalent dose exposure of the personnel during the year
is:

5 ber

0.5 ber

50 mber

100 mber

600 ber

19.Radiation capable of ionizing the atoms and molecules (tear electrons) is called:
alfa radiation

betta radiation

ionizing radiation

gamma radiation

20.Section, which provides a quantitative assessment of the effects of ionizing radiation on
matter, or living cells, called:

rentgenologiey

dozimetriey

onkologiey

21.The dose was evaluated by ionization of dry air at normal atmospheric pressure,
called:

exposure dose



equivalent dose

absorbed dose

22.Doza characterizing the cumulative effect of which has ionizing radiation on the human
body as a whole, given the sensitivity of different organs, called:
absorbed dose

exposure dose

equivalent dose

effective dose equivalent

23.Equivalent dose in the SI system is measured in:

Gray

Coulomb on a kg

Sievert

man-sievert

24. Effective equivalent dosein in the SI system is measured in:
Gray

Coulomb on a kg

Sievert

man-sievert

25.0ff-system unit of equivalent dose:

rad

ber

Rentgen

26.0ff-system unit effective dose equivalent:

Rad

ber

Rentgen

27.Gray is equivalent:

10 rad

100 rad

0.1rad

28.The dose absorbed by the object per unit time is called:
exposure dose

power absorbed dose

29.Power absorbed dose is measured in Sl:

Gray per second

A per kg

30.Dose, under the influence of which upon full ionization 1 kg of dry air under normal
conditions, a charge equal to 1 C, is called:

1 Gray per kg

1 the Coulomb per kg

1 Sievert per kg

31.Coefficient indicating how many times the efficiency of the biological action of this type
of radiation is greater than X-ray or gamma radiation at the same absorbed dose of 1 g of
tissue, called:

coefficient of radiation risk



the quality factor

32.Natural Radioactive sources (cosmic rays, radioactive mineral resources, water, etc.)
create a pattern corresponding to approximately:

500 mber

0.5 mber

100 mber

500 ber

33. Maximum permissible dose equivalent for the population per year be considered:

5 ber

0.5 ber

50 mber

100 mber

600 ber

34. Activity of nuclide in which the occur disintegration of one nucleus in 1 second is

called:

Rezerford

Kyuri

Bekkerel

lonizing radiation biophysics

1.To protect from beta-radiation necessary:

thick layer of lead

thick layer of concrete

layer of any material (wood, glass, light metal) with a thickness of 1-2cm
paper

2.The number of protons in the nucleus is equal to:

mass number

the atomic number of the element

the number of neutrons

3.Spontaneous transformation of the nucleus of one element into another nucleus with
mass number less than 4 units and charge less 2 units called:
betta decay

alpha-decay

gamma decay

radioactive disintegration

4.Alpha decay is accompanied by:

gamma radiation

neutrino radiation

radiation antineutrino

5.Alpha particles are formed in the kernel:

turning a proton into a neutron

conversion of a neutron into a proton

the interaction of two protons and two neutrons

6.The highest density of ionization alpha particles have:



beginning of the journey

end of the road

during the entire movement

7.Alpha radiation has:

more penetrating

small penetrating

8.Most penetrating has:

Beta radiation

Gamma radiation

Alpha radiation

9.Speed of beta radiation:

much less than the speed of light

close to the speed of light

the speed of light

10.The path length of beta radiation is greatest in:

biological tissues

aluminum

air

11.The number of decays occurring per unit time is called:

decay constant

activity of the radioactive element

half-life

12.Activity of the radioactive element, which occurs decay one nucleus in per one second
is called the:

1Ru

1Bq

Rd 1

13.For the same periods breaks up the same share of radioactive nuclei is:

half-life

activity of the radioactive element

radioactive decay law

14.Most dangerous when ingested are:

alpha particles

beta-particles

gamma rays

neutrons

protons

15.For protection from alpha rays sufficiently application:

lead

thin layer of any substance

16.Property nuclei of certain elements spontaneously turn into a kernel other elements

with the emission of alpha, beta and gamma radiation is called:

artificial radioactivity

radioactivity

alpha decay



17.The kernel consists of atoms:
protonov
neytronov
protonov and electrons
protonov and neutrons
protonov and alpha particles
18.Nuclear forces:
short- and strong
low potency
depend the amount of protons
increase with increasing size of the nucleus
19.Probability of Interaction alpha particle with the medium, the greater:
more speed alpha particles
more energy alpha particles
less speed alpha particles
20.Beta particle is formed in the kernel:
conversion proton into a neutron or conversion neutron into a proton
interaction two protons and two neutrons
21. The highest ionizing ability has:
beta radiation
gamma radiation
alfa radiation
22.The average distance between the beginning and end of the path of a charged ionizing
particle in a given substance is called:
linear ionization density
linear stopping power
average linear mileage
23. The time during which splits half cash of the nuclei is called
the decay constant
half-life
24.Unit activity of the radioactive element in the SI system:
Becquerel
Kyuri
Rezerford
25.With time the activity of the radioactive element:
increases
decreases
Do not changed
26.The main danger of alpha particles are hit:
In the surface of human skin
In the mucous membranes of the respiratory or digestive tract
On the person's clothing

X-ray radiation



1.Electromagnetic radiation with a wavelength of 80 nm up to 10 nm is called:

gamma radiation

X-ray radiation

2.Radiation produced by deceleration of electrons, departing from the cathode in the field

of atomic nuclei anode is called:

characteristic

brake

3.Efficiency of x-ray tube:

high

very high

very low

average

4.X-ray radiation longer wavelengths with low penetrating power is called:

hard

soft

5.Characteristic X-rays has:

continuous spectrum

linear spectrum

striped range

6.Changing direction X-ray backgrounds in their interaction with the electrons of the

inner shells is called:

kogerentnym scattering

photoeffect

compton effect

7.Detachment of an electron from the outer shell of the atom, accompanied by an increase
wavelength of the photon of X-rays, called:

coherent scattering

fotoeffektom

kompton effect

8.The interaction of X-rays with matter occurs:

Increase in X-ray flux

weakening of X-rays

X-ray flux does not change

9.Shadow picture formed on the film as a result of overlapping shadows all parts of the

object located along the beam of radiation, called:

tomogram

roentgenogram

10.0n a scale of Hounsfield value tissue densities are in the range:

-100 to 100

-1000 to 3000

0 to 1000

-1000to O

11.0n a scale of Hounsfield bone density is:

-1000



0

3000

12.Image quality at the X-ray tomography is increased by:
increasing the number of detectors

decreasing the number of recorded

projectionswhile reducing research time

13.X-ray source is:

accelerator

X-ray tube

lamp triode

lamp diode

14.The thickness of a substance after passing which the intensity of radiation is reduced by
half is called:

layer half of weakening

layer tenfold weakening

15.More effective ocrabumenem X-ray radiation is:

luminium

lead

copper

16.Fixing the shadow image tissues of the body on a film called:
radiography

fluoroscopy

17.Application of x-ray radiation with the purpose of treatment is called: radiodiagnosis
x-ray radiation treatment

computed tomography

18.Layer-by-layer x-ray examination, which consists in obtaining of a shadow image of
the individual layers of the investigated object is called:
1roentgenogram

X-ray tomography

19.0n a scale of Hounsfield air density (light) is:

-1000

0

1000

20.0n a scale of Hounsfield density of water is equal to:

-1000

0

1000



Tema 7. Optical eye.

@DopMbI KOHTPOJISI YCIIEBAEMOCTH
[IucbMEHHBIA KOHTPOJIb, TECTHUPOBAHUE, KOHTPOJIb BBINIOJHEHUS MPAKTHYECKUX
3aJITaHUH.

OueHouyHble MaTePHAJIbI TEKYIIEr0 KOHTPOJISI yCIIEeBA€MOCTH
1. Bonnpochbl NMCbMEHHOTO KOHTPOJISI 10 TeMe

Bapuanr 1
1. The lens. Construction of the image in the lens.
2. Focus of lens and its optical power.
3. The optical system of the eye.
4. Types and characteristics of of biological lenses.
5. Reduced eye. Angle of view. Resolution. Visual acuity.

Bapuant 2
The accommaodation.
Disadvantages of the optical system of the eye and physical basis of their correction.
Morpho-functional layers of the retina.
Primary mechanisms of light and colour perception.
The concept of a «primary visual images».

gD E

2. [IpakTuyeckue 3aJaHus ISl AyJUTOPHOH PadoThI

I. Determination of the Concentration of Substances in Solutions Using the
Photoelectric Colorimeter of Concentration KFK-2
The order of execution of work

1.1. Preparation for work



1. Kolorimetr enable network 15 min before beginning measurements. During warm-up
sample compartment must be opened.
2. Insert for measurements required by need of a deal colored filter.
3. Set the minimum sensitivity of the colorimeter.
To do this: a) handle "sensitivity" to position "1"

b) Handle "set roughly 100"-to the extreme left.
Before measurements and switching photodetectors verify the installation arrows
colorimeter to "0" on the scale transmittance « with an open sample compartment. By
moving the pointer from its zero position sum to zero by the potentiometer “zero", derived
under the slot.

1.2. The work with the device

1.In the light beam to put a cell with a control solution.

2.Do close the sample compartment cover.

3.By buttons(knobs) do select "sensitivity" and "setting 100 coarse and fine" set
countdown 100 colorimeter scale (handle "sensitivity" can be in one of three positions:
"1, 2n, 3.

4.Later on by turning the cuvette cell holder with a solvent to replace the cell with the test
solution.

5. Do scale reading of the test solution t bandwidth percentage and absorbance of the
solution.

1.3. Determination of the concentration of substances in solution

To determine the concentration of a substance in the solution should be observed in the
following sequence.

1. Construction of the calibration curve for the substance

a) Measure the optical density and the light transmission of all solutions, the
concentrations of which are known to you, at the selected wavelength.

b) Measure the absorbance and light transmission of the solution of unknown
concentration.

wavelength solution strength optical density of light transmission
the solution
A C% D T

1%

3%

5%

7%

9 %

C%

b) Construct a calibration curve by plotting known concentrations of the horizontal axis
and the vertical - the corresponding values of absorbance.



| i | | | > C

1 3 5 7 9
d) Construct a calibration curve by plotting known concentrations of the horizontal axis
and the vertical - the corresponding light transmission value of the coefficient.
T

A

2) Determination of the concentration of a substance in solution
a) Pour the solution of unknown concentration in the cell, to determine the optical density

of the solution.
b) By graduative curve do find the concentration corresponding to the measured value of

the optical density.

Conclusion:

I1. Hygienic Assessment of a Natural and an Artificial Lighting. Rules of work with
the device for measuring light (ATT-1508)

2.1 The practical part
1. Install the device in a horizontal position.



2. Connect the solar cells to measure.

3. Measurements should avoid prolonged exposure to light, exceeding the lux meter
limit of light.

4. To avoid overload search meter limit of measurement should always be started
with the limit 19990 lux, consistently moving on to more sensitive measurement limits
until the pointer is in the working part of the scale.

2.2 Determination of illumination

1. Determine the illumination of workplaces in the laboratory, created mixed lighting
(natural and artificial).

2. Determine the natural illumination of working places (when the lamps switched off the
lamps).

3. Determine the illumination of workplaces created by the artificial lighting (the
difference between native and natural light).

4. The results of the work summarized in a table:

Mixed light, both Natural Acrtificial Norm light
(natural and artificial) illumination illumination

lux lux lux lux
Conclusion:

2.3 Calculation of necessary quantity of luminaires
1. Calculate the required number of lamps to generate a given level of artificial light in the
room.
Determination of necessary quantity of lamps to generate a given level of artificial light in
the room you can spend calculated using the tables of specific power (power density-the
ratio of the total power of the lamps for the area of the floor (W/m?)
Do find power density find on the tables at the intersection of the horizontal line, the
corresponding area of the premises and suspension heights of lamps and a vertical line
corresponding to a given level of illumination.
1. To determine the required number of lamps to obtained a value of the specific power
to multiply the size of the premises and to share the power of a single bulb. (40 W).
NS

P

2. The results of the work summarized in a table:

| H | S | Illumination | Power | thepower ofone| Numberof |




density lamp
(m) (M?) E J P

lamps

Conclusion:

3. [IpakTHyeckue 3a1aHus 1J1sl BHEAYAUTOPHON padoThI

Worked example. Draw a diagram the Optical System of the Eye.

Posterior
chamber

Antasor
chamber

Citary body

4. TecToBBIE 3aJaHU4Ad 110 TEME

Optics
1.Most refractivity in the eye possesses:
lens
cornea
liquid front camera
the vitreous body
2.5peed of light in vacuum..... speed of light in any environment:
less then
more then
equal
3.Unit of measurement of optical power of the lens:
lumen
+dioptre
meter
candela

4.The ray of light falling on collecting lens parallel to its main optical axis, after

refraction goes:
parallel to the main optical axis
through the lens focus




through the optical center of the lens

perpendicular to the main optical axis

5.For the correction of presbyopia apply:

concave lenses

a complex system of lenses

converging lenses

cylindrical lenses

6.Accommodation is:

the adaptation of the eye to vision in the dark

the adaptation of the eye to the clear vision of objects is on different distances

the adaptation of the eye to perceive different shades of one color

the value inverse threshold brightness

7.Visual acuity of 0.5 corresponds to the smallest angle of view:

2

5

1

0,5’

8. Light perceive of the structure eye:

lens

the cornea, lens and retina

retina

9. Rods are located:

in the central part of the retina (macula)

uniformly over the entire surface

over the entire surface of the retina and the periphery concentration above than the central

portion

over the entire surface of the retina, and on the periphery of their concentration is less
than the central portion

10.The eye adaptation to accurate vision of variously remote subjects call:

accommodation

visual acuity

adaptation

myopia

11. distance of the best of view an adult is:

70 microns

25cm

12,5cm

12.The closest distance of the subject from the eyes, which is still possible to clear image

on the retina, called:

the distance of the best of view

the near-point eyes

limit of the resolution

resolution

13.The acuity of vision is:



the value inverse of the smallest angle of view

value, defined as the smallest angle of view

the ratio of geometric dimensions of image on retina to actual size of body
the ratio of size body image on retina to distance of best of view
14.The dimensions of the image on the retina of the subject, at a distance of the best of
view, provided that the angle at which the subject is visible is equal 1 ':
1000 micron

1cm

5mkm

73 microns

16.The destination of the retina:

image formation

conversion of light exposure to thermal

the perception of light

reflection of light energy

17.Colour vision is the result of the existence of three types of cones, which have
absorption spectra of visible light with maxima:

400, 500 and 700 nm

220, 350 and 555 nm

45 and 535 and 570 nm

425, 555 and 760 nm

18.Cause nearsightedness (myopia)?

the shortened form of the eyeball

the elongated shape of the eyeball

the ability of the lens to the ccomodation

changing the size of the pupil

19.Blind spot is a place where:

many rods

no rods, no cones

many of the cones

little of rods

20.The value of the smallest angle of view for normal eyes:

10’

5!

3!

1!

21.Spectral range of sensitivity of the eye:

400-800 nm

200-400 nm

800-1000 nm

40-200 nm

22.The main light refraction occurs on:

border lens with vitreous body

the border of the cornea with air



iris

retina

23.Total optical power refracting medium of the eye is:

80 dioptre

18-20 dioptre

63-65 dioptre

40 dioptre

24.The optical power of a collecting lens:

less than zero

zero

greater than zero

25.A ray of light that falls on the collecting lens, passing through her front focus after
refraction leave the lens:

through her back focus

perpendicular to the main optical axis

through the optical center of the lens

parallel to the main optical axis

26. A ray of light that falls on center of the collecting lens:
after refraction passes through the lens focus

after refraction is parallel to the main optical axis

passes through the lens, not refracted

experiences full reflection from the lens surface

27.The closest distance of the subject from the eyes, when is still possible to have the clear
image on the retina without severe tensions accomodation, called:
the distance of the best of view

maximum accommaodation

visual acuity

the nearest point of the eyes

front focus reduced eyes

28.In medicine the resolution of the eye evaluate:

the smallest angle of view

angle of view

visual acuity

the distance between two neighboring visual cells in the retina
29.Light conduct structures of the eye:

the cornea, anterior chamber, lens, vitreous humor

sclera, lens, vitreous body, retina

the pupil, lens, liquid front of the camera, cones

optic cells-rods and cones

30.Cones are distributed:

in the central part of the retina (macula)

evenly across the surface

on the whole surface of the retina

on the periphery of the



31.In a normal eye the image of the object is...if it is infinity

before the retina

behind the retina

on the retina

32.When the subject approching to the eye up to a distance of the best of view:
accommodation is performed without tension

angle view decreases

the accommodation is done with a voltage

accommodation increases

33.Accommodation (focusing) is the change:

form of the eyeball

the curvature of the lens

optical density of the vitreous body

the refractive index of watery moisture

34.The retina consists of:

light-sensitive molecules

rods and cones

phospholipid membranes

blood vessels and nerve

35.The most critical areas of the retina are:

yellow spot and especially central hole

blind spot

the occurrence of the optic nerve of the eye

optic nerve

36.Select a physical phenomenon that is observed in the interaction of light with matter:
resonance

cavitation

absorption

deformation

37.The concentration colorimetric is method of definition of concentration:
painted solutions by measuring the intensity of the light streams passed through a solution
of

solutions through a Desk study of heat

painted solutions on the angle of rotation of the polarization plane

solution by measuring the reflection coefficient

38.The coefficient of absorption of light colored solutions depends on:

the magnetic properties of atoms of the substance in the solution

the thermal properties of the atoms of the substance in the solution

the concentration of the substance in the solution

the refractive index of a substance in a solution

39.The ratio of the intensity of the transmitted through a solution to the intensity of light
falling on a solution of the light is called the coefficient of:

absorption

reflection



scattering

Transparency

40.Transmittance:

the ratio of the intensity of reflected light to the intensity of the incident light body
the reciprocal of the distance where the light intensity due to absorption in the
environment is attenuated in e times

ratio of absolute refractive index of the second Wednesday to the index of the first
environment

the ratio of the flow of radiation transmitted through the body to the flow of radiation
falling on the body



KpuTtepun onennBaHusi, NpuMeHsieMble MPU TeKYIeM KOHTPOJIe yCIeBaeMOCTH, B
TOM 4N CJIe IPU KOHTPOJIE CAMOCTOSITE/IbHOM padoThl 00y4alomuxcs.

d)opMa KOHTPOJIA KpI/ITepI/II/I OLICHUBAHUSA

YCTHBII 0Npoc¢ Ouenxoit "OTJIMYHO" oueHuBaeTcs OTBET,
KOTOPBIM TIOKa3bIBA€T IIPOYHBIC 3HAHHUS OCHOBHBIX
BOIIPOCOB ~ M3Y4YaeMOIo MaTrepuana, OTINYaeTCs
rTyOWHOM M TIOMHOTON PACKpBITUA TEMBI; BIAJCHHE
TEPMHHOJIOTMYECKUM alNapaTroM; YMEHUE OOBICHSITH
CYLIHOCTh SIBJICHUI, IPOLIECCOB, COOBITUM, JAENaTh
BBIBOJIbI M O0OOOIIEHMS, 1aBaTh apryMEHTHUPOBAaHHbBIE
OTBETHI, IPUBOAUTh IPUMEPHI; CBOOOJHOE BIIaJCHUE
MOHOJIOTUYECKOU peuslo, JIOTUYHOCTH U
IIOCJIE0BATEILHOCTD OTBETA.

Onenkoit "XOPOIIIO" oneHuBaeTcs OTBET,
OOHapy)KMBAIOLIUI MPOYHbIE 3HAHUS OCHOBHBIX
BOIIPOCOB  M3y4aeMOI'0  MaTepuiia,  OTINYAETCA
IJIyOMHOW W TOJHOTOM PACKpBITUS TEMBI, BIAJICHUE
TEPMUHOJIOTHYECKUM anmnapaTroM; yMEHUE OOBSCHATH
CYIIHOCTh SIBJICHUH, MPOIECCOB, COOBITHH, IenaTh
BBIBOJIbI M O0OOIIEHMS, 1aBaTh apryMEHTHUPOBAaHHbBIE
OTBETHI, IPUBOAUTH IPUMEPHI; CBOOOIHOE Bia/I€HUE
MOHOJIOTUYECKOU peuslo, JIOTUYHOCTH U
NIOCJIEIOBATENBHOCTh OTBeTa. OJHAKO JIOIyCKaeTcs
OJIHA - IB€ HETOYHOCTHU B OTBETE.

Ouenkon "VYIOBJIETBOPUTEJIbHO"
OLICHUBAETCA  OTBET,  CBHUJCTEIbCTBYIOIIMA B
OCHOBHOM O 3HaHUM H3y4aeMOro MarTepuaia,
OTJIMYAIOUIMICA  HEJAOCTATOYHOW  TIIyOMHOW U
IIOJTHOTOM PACKpBITUS TEMBI; 3HAHUEM OCHOBHBIX
BOIIPOCOB ~ Teopuu;  cliabo  chopMUpOBaAHHBIMU
HAaBBbIKAMHU aHanusa SIBJICHUU, IIPOLIECCOB,
HEJIOCTaTOYHBIM YMEHUEM J1aBaTh
apryMEHTUPOBAHHBIE OTBETHI M IPUBOJUTH IPUMEDHI;
HEJIOCTaTOYHO CcBOOOHBIM BIIAJICHUEM
MOHOJIOTHYECKON peyslo, JIOTUYHOCTBIO 51
IIOCJIEA0BATEIBLHOCTBIO OTBETA. Jlonyckaercs
HECKOJIBKO OIIMOOK B COJEPKaHUM OTBETA.

Ouenkon "HEYJOBJIETBOPUTEJIbHO"
OLICHMBAETCSI OTBET, OOHAPYXUBAIOIIUA HE3HAHUE
M3y4aeMoOro maTepuia, OTIMYAIOMIMICS HEriTyOOKUM
PACKpBITHUEM TEMBI; HE3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuH, HecHOPMHUPOBAHHBIMU HABBIKAMHU aHAJIM3a
ABJICHUU, ITPOLIECCOB; HEYMEHHEM J1aBaTh




apryMEHTUPOBAHHBIC OTBETHI, CJIA0BIM BIIAJICHUEM
MOHOJIOTHYECKON PEYbi0, OTCYTCTBUEM JIOTUYHOCTH U
nocneaoBaTeabHOCTH.  JlomyckaloTcss — cepbe3HbIe
OIMOKH B COAICP’)KaHUU OTBETA.

NUCbMEHHBIN ONpPoC

Onenkon "OTJIMYHO" OLICHUBAIOTCS
MIUCbMEHHBIE Pa00ThI, KOTOPBIC CBHUACTEIBLCTBYIOT O
MIPOYHBIX 3HAHUSX OCHOBHBIX BOIPOCOB HM3y4aeMOT'O
MaTepHuaia, OTINYalTCsS MOJAPOOHOCTHIO U TITyOHMHOU
PAcCKpBITUSL TEMBI, BIIAJICHUC TEPMHUHOJIOTHUYCCKUM
anmapaToM; yMEHUE OOBSCHSATH CYIIHOCTH SIBIICHUM,
MIPOIIECCOB, COOBITHH, JeIaTh BBIBOABI M 000OIIECHUS,
JaBaTh AapTryMEHTHUPOBAHHBIC OTBETHI, IPUBOIHTH
IpUMEPHI; CBOOOHOE BJIAJICHHE MUCHMEHHOW PEYbIO,

opdorpaduueckas TpPamMOTHOCTbD, JOTUYHOCTh U
MOCJIEI0BATEILHOCTh OTBETA.
Ouenkoit "XOPOILIO" OLICHUBAIOTCS

MMMCBMEHHBIC PAa0OThI, KOTOPHIC BBISBISIIOT TPOYHBIC
3HaHUS OCHOBHBIX BOIPOCOB H3y4aeMOro MaTepuia,
OTJIMYAIOIIUECS  TOJHOTOM U KOPPEKTHOCTHIO
PACKpBITUS TEMbI; BJAJCHHE TEPMHUHOJOTHYCCKUM
amnrapaToM; yMEHHE OOBSCHATh CYIIHOCTH SIBJICHUH,
IIPOIIECCOB, COOBITHH, JeIaTh BBIBOABI M 000OIIEHUS,
JlaBaTh apryMEHTHPOBAHHBIC OTBETHI, IPHUBOJUTH
pUMEPHI; CBOOOHOE BJIaJCHUE MUCHBMEHHOUW PEUbIo,
JIOTUYHOCTh M IOCJIEA0BATEIBHOCTh oTBeTa. OIHAKO
JIOTTYCKAETCs OJTHA - IB€ HETOYHOCTH B OTBETE.

Ouenkon "VIOBJIETBOPUTEJIBHO"
OIICHUBAIOTCS  MHCHbMEHHBIE  PabOTHI,  KOTOpHIC
OTPaXaroT 3HAHUE OCHOBHOTO COIEPKAHUS
M3y4aeMoro Marepuaia, NOpu 3TOM  OTJIUYAKOTCA
HEJIOCTATOYHOW TIyOMHOW M TIOJHOTOM PACKPHITHSA
TEMbl; B MaJOW CTerneHu CcHOPMUPOBAHHBIMU
HaBbIKAMHU aHaJIn3a SIBJICHUH, IIPOLIECCOB,
OTPaHUYEHHBIM YMEHUEM J1aBaTh
apryMEHTHUPOBAHHbBIE OTBETHI U MPUBOAUTH IPUMEPHI;
HEJIOCTATOYHO CBOOOJHBIM BJIAJ€HUEM MHCHMEHHOU
pEYbl0, JIOTUYHOCTBIO M  IOCJEA0BATENBHOCTHIO
orBeTa. Jlomyckaercss  HECKOJbKO  OIIMOOK B
COJIEp’KaHHMH OTBETA.

Ouenkoit "HEYJOBJIETBOPUTEJIBHO"
OIICHUBAIOTCS  TNUCHBMEHHbIE  pabOThl, KOTOPHIE
OOHapy>KMBAIOT HE3HAHWE W3y4aeMOro MaTepuia,
XapaKTEPU3YyIOTCS HETIyOOKUM pPACKPBITHEM TEMBI;
OTPaHUYECHHOW  OCBEIOMJICHHOCTHIO B  00OJiacTu
OCHOBHBIX BOIPOCOB TEOpHH, HeCHOPMHPOBAHHBIMU




HaBbIKAMH aHaJInW3a }IBJ'ICHI/If/'I, mpoueCcCcoB;, HCYMCHHUEM
JaBaTb APrYMCHTUPOBAHHBIC OTBCTHI, c1a0BIM
BJIaACHUEM MUCHbMEHHOMN PpEYbLO, OTCYTCTBUCM
JJOTMYHOCTH H IIOCJICAOBATCIBbHOCTH. I[OHYCK&IOTCH
CCPBC3HEIC OIIMOKH B COACPIKAaHNHU OTBCTA.

TEeCTUPOBaHUE Ouenka «OTJIMUHO» BeICTaBIsACTCS TpHU
ycaouu 90-100% npaBHIIBHBIX OTBETOB
Ounenka «XOPOIIIO» BeICTaBisieTCST  IpHU
ycaoBuu 75-89% npaBUIIbHBIX OTBETOB
Onenka «YJOBJIETBOPUTEJIBHO»
BbICTaBIsieTcss npu yciaoBuu 60-74% mnpaBHIIBHBIX
OTBETOB
Ouenka «HEYIOBJIETBOPUTEJIbHO»
BBICTABISIETC pu  ycnoBun 59% w  MeHbIe
MIPABUJIBHBIX OTBETOB.
BbINOJIHEHH E Ounenka «OTJIMYHO» BrIcTaBIgeTCS €CIH

MNPAKTHICCKOIo 3alaHusA

oOydaromuMcsl MPaKTUYECKOE 3aJaHHUE BBIIOJIHEHO,
BEPHO, PallMOHAJIBHO, U B MOJHOM OOBEME COIJIACHO
OPEIbSABISIEMbIM  TPEOOBaHUM. O060cHOBaHHO,
NOCJIEIOBATEIbHO M TPaMOTHO OOBSICHAETCA XOJI H
JIOTHKA BBIITOJIHEHUS 33/1aHUS, IPOBEACH NPABUIbHBIN
aHaJu3  paccMaTpUBAaeMOro  BOIIPOCA,  CJHIEJIAHBI
apryMEHTHUPOBAHHBIE BBIBOJBI. TOYHO HMCHOJB3YETCA
TEPMHUHOJIOTHSI ~ HayKM W COOTBETCTBYIOLIMM
TEOPETUYECKUM M  NpUKIagHOM  marepuan. Ha
JOTIOJIHUTENBHBIE  BOIPOCHl  JTAETCA  KOPPEKTHBIM,
BEPHBIN U TOYHBIN OTBET.

Onenka «XOPOIIIOy» BbICTaBIISIETCS  €CIIH
oOyJarommmMcsl TPAKTUYECKOE 3aJaHue BBITIOJHEHO
BEpHO U B MOJHOM oObeme. OOBsICHEHHE XOja €€
BBITIOJTHEHHUS 3aJIaHHUs MOJIPOOHOE, HO HEIOCTATOYHO
JIOTUYHOE, C CAWHUYHBIMU OIINMOKAMH B JETajsix,
HEKOTOPBIMU ~ 3aTPYAHEHUSMH B  TEOPETUYECKOM
o6ocHoBanuu. [IpoBeseH HETOCTATOYHO Pa3BEPHYTHIN
aHAJIM3 COJIepKaHUs U TIpoliecca peann3aluy 3a1aHus,
BBIBOABI OTPAaHWYEHBI M B  MajJod  CTEINCHHU
00OCHOBAHEI.

Onenka «YJOBJIETBOPUTEJIBHO»
BBICTABJISIETCSL €CM O0ydYaromMMCsl BbIOpaH BEPHBIM
NyTh PEUIEHUS W TEOPETUYECKHE CBEACHHS s
BBITIOJIHCHUS 3aJaHus. 3ajJaHue He JOBEJCHO O
3aBEpIICHUS, aHaJU3  BOIMPOCOB  HEJOCTATOYHO
aprymentupoBad, OObscHeHHE Xoia pPaOOThI Hal
3aJIaHUEeM HEJIOCTATOYHO TIOJIHOE, C HapYyIICHHEM




JOTUKM W TOCJIEAOBATEIILHOCTA  OCMBICIEHHUS
Marepuasia. OTBETbl Ha JIOMOJHUTEIBHBIE BOIPOCHI
HEJIOCTAaTOYHO TOYHBIE, C OIMOKAMU B JICTAIISX.

Onenka «HEYJIOBJIETBOPUTEJIBHO»
BBICTABJISIETCS ~ €COM  OOydYaroIuMcsl  3aJlaHue
BBITIOJTHEHO YaCTHYHO, HE JIOBEJCHO JO 3aBEpIICHUS,
HET yOeIUTEILHOTO OOOCHOBAHHUS PEIICHHS WU HE
chopMyIMpOBaHbl  JOKa3aTeJIbHbIE BBIBOABI  JIaH
MPaBWIbHBIM OTBET Ha BONpoC 3amaud. HapymieHa
MOCJIEA0BATEILHOCTD U JIOTUKA BBIMOJHEHUS 3aJaHus.
[Ipomiecc pabGoThl HaAJ 3aJaHUEM pPACKPBIBACTCS HE
MTOJTHOCTBIO, C CYHIECTBEHHBIMHU OIMMOKamMu. OTBETHI
Ha  JIOTIOJHUTEJbHBIE  BONPOCHl  HEKOPPEKTHHIE,
HEJIOCTOBEPHBIE WU OTCYTCTBYIOT.

3. OHeHO‘lHLIe mMaTepualjabl HpOMeH(yTOqHOﬁ arTrecranmm OﬁyanOHIHXCSI.

@opMOii MNPOBENCHUS MPOMEKYTOUHOM aTTEeCTAllMU 10 AUCUUILIMHE SIBISETCS
3aueT. 3aUeT MPOBOJUTCS MUCHMEHHO B (hOpME TECTUPOBAHUS.

[Ipouienypa mpoBeaeHHs MPOMEXKYTOUHON aTTECTAIlMM U MEXaHU3M (HOPMHUPOBAHUS
3a4ETHOTO PEUTUHTA PETYIUPYIOTCS CAEAYIOUMMHA HOPMAaTUBHBIMU JOKYMEHTAMM:

e Jlonoxenue I1 076.02-2019 «O popmax, nepuoAUYHOCTH U MOPSAJIKE TEKYILLIETO
KOHTPOJII ~ YCIIEBAEMOCTH W MNPOMEXKYTOYHOW  aTTECTallMM  OOydYaloIMXCi 1O
o0Opa3oBaTeNbHbIM MPOrpaMMaM BBICIIETO O0pa3oBaHUs — IporpaMmam OakanaBpuaTa,
porpaMmam CrenuainuTeTa, IporpaMMaM MarucTpaTypb»;

e [lonoxenune 11004.03-2020 «O OGamIbHO-PEHTUHIOBOM CHCTEME OIICHHBAHMUS
y4eOHBIX TOCTHXKEeHUI oOydarommxcs» (mpuka3 Ned79 ot 03.03.2020r.)

3adeTHbli  pedTHHT  oOyuaromierocss — GOpMHpYyeTCs  MpPU  MPOBEACHHUU
MIPOMEKYTOUYHOM aTTeCTaIlMK U BhIpaxaeTcs B bayax no mkaie ot 0 mo 30.

[lepeBoJl MPOLEHTOB MPAaBWIBHBIX OTBETOB IMPU MPOXOKJICHUH TECTUPOBAHMS
onpenensiercs no tadbnuie 3.1

Ta6nuna 3.1
dopMUpOBaHUE 3a4ETHOTO PEUTHHTA C YU4ETOM % TPaBWIIBHBIX OTBETOB 32 TECTHI
Pesyabrar KoumnuecTBo PesyabTar KounuecTBo
TectTupoBaHus (%) 0aJ1J10B TecTUpoBaHu (%) 0aJ1J10B

<50 14 72-74 22
51-53 15 75-77 23
54-56 16 78-80 24
57-59 17 81-83 25
60-62 18 84-86 26
63-65 19 87-89 27
66-68 20 90-92 28




69-71 21 93-96 29

97-100 30

IIpomexxyTouHass arrecTanys IO AMCHMIUIMHE CUUTACTCA YCIEIIHO NPONACHHOU
00y4arolmuMcsl IPU YCJIOBUHU IOJIyYE€HUSI UM SK3aMEHAIIMOHHOI0/3a4€THOIO PEUTHUHIa He
MeHee 15 OamioB M (MIM) TEKYILIEro CTaHIAPTU3UPOBAHHOTO pPEUTHHra He MeHee 35
0aIIoB.

B cnydae nonydenus o0yyaronmmcs SK3aMEHalMOHHOI0/3a4€THOTO PEUTHHIa MEHEE
15 GamnoB m (WiIM) TEKyILIEro CTaHAAPTU3UPOBAHHOIO peWTMHra MeHee 35 OaiioB
pe3yabTaThl MPOMEXKYTOYHOM aTTeCTallMM MO JUCHUIUIMHE (MOIYJII0) MPU3HAIOTCS
HEYJIOBJICTBOPUTENBHBIMU U Yy  oOydaromierocs  oOpasyercss — akajaeMudeckas
3a/I0JDKEHHOCTh.  JlucUMIIMHApHBIA pPEUTUHT O0OydYaromerocs B OTOM Cily4yae He
PacCUUTHIBACTCS.

HrtoroBas orieHKa MO JTUCHIUIUIMHE OMPEACIsIeTCs Ha OCHOBAHUHU TUCIUTIMHAPHOTO
peritunra (MakcumasibHo 100 OasnioB) mo Tabulle nmepeBoia

Tabmura 3.2

HepeBon AUCTUILIMHAPHOI'O peﬁTHHFa B HSITI/I6EUIJII>HYIO OICHKY IIO JUCHUIIJINHC

AMCHUNJIMHAPHBIN pedTHHT OLIEHKA MO JUCIHUIIHHE (MOYJII0)
no BPC IK3aMeH 3a4yeT
86 — 105 GannoB 5 (oTAMYHO) 3a4TEHO
70 — 85 GamioB 4 (xoportio) 3a4TEHO
50-69 6anmnoB 3 (YIOBIETBOPUTENBHO) 3a4TEHO
49 u meHee 0aUIoB 2 (HeYJIOBJIETBOPUTEIHHO) HE 3a4TEHO

Tabmuma 3.3
Tabnuiia nepeBoa 3a4€THOT0/9K3aMEHAIIMOHHOTO PEUTUHTA B IMCIUTLTUHAPHBIN
PEUTHHT IIPU ITIOBTOPHOU MPOMEKYTOUHOMN aTTeCTaAllUU
10 IUCUHUILTHHE (MOJTIYIIIO)

Pa/3 | Pn Onenka Ps/3 | Pn Onenka Pa/3 Pn Onenka
15 50 YIOBJIETBOPUTEILHO 20 70 XOpOIIO 25 86 OTIIMYHO
16 54 YIOBJIETBOPUTEIHHO 21 74 XOPOIIIO 26 89 OTJINYHO
17 59 YIOBJIETBOPUTEIILHO 22 78 XOpOIIO 27 92 OTIIMYHO
18 64 YJIOBJICTBOPUTEIIHEHO 23 82 XOpOIIO 28 95 OTIINIHO
19 69 YIOBJIETBOPUTEIILHO 24 85 XOpOIIO 29 98 OTIIMYHO

30 100 OTIIMYHO

TectoBble 3aaHusl 711 TPOBEACHUS TPOMEKYTOUHOM aTTecTaluu (HOPMHUPYIOTCS
Ha OCHOBAHUM MPEJICTABICHHBIX TEOPETUYECKUX BOIMPOCOB WU IMPAKTUYECKUX 3aJaHUN.
TecTupoBanue 00y4arOIUXCs TPOBOJUTCS TUCHMEHHO.




®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIbHOE YUPEXXJIEHUE BBICIIEI'O OFPABOBAHNS
«OPEHBYPI'CKUI I'OCYJJAPCTBEHHBIN MEJJUITUHCKUIA
YHUBEPCUTET» MUHUCTEPCTBA 3JIPABOOXPAHEHU I POCCUIMCKOM
OEJIEPALINN

kadeapa OMOPU3NKU U MATEMATUKHU
cnenuanbHocTh 31.05.01 Jleuebnoe nemno (dakynbTeT HHOCTPAHHBIX CTYIEHTOB)
nucruinHa brogusuka

BAPUAHT HABOPA TECTOBBIX 3ATAHUM

1.The second leads in electrocardiogram recorded between:
Left hand-left foot

Right hand-left foot

Right hand-left hand

2.Lines of force and equipotential lines:
mutually perpendicular

in one direction

in opposite directions

directed at an angle to one another

3.The main provisions of the Einthoven theory include:
the human body is an equilateral triangle

body has the same conductivity in all directions

heart is electric dipole placed in the center of the triangle
all the answers are correct

4.Electrocardiogram is reflected the electrical activity of:
heart

muscle

retinal

brain

5.Electroretinogram is reflected the electrical activity of:
heart

muscle

retinal

Brain

6.R wave on electrocardiogram is means:
atrial excitation
initiation of the interventricular septum



the full excitement of both ventricles
the almost complete excitation of both ventricles
the processes of repolarization

7.P wave on electrocardiogram is means:

atrial excitation

Initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

8.Electrocardiography is to register:

the electrical activity of the brain

potential difference, changing over time due to the electrical activity of the heart
potential difference arising in the functioning of an organ

potential difference, changing over time due to the electrical activity of the brain.

9.When registration of the electrocardiogram take place the total number of leads:
three

SiX

twelve

Ten

10.Electrocardiograph by action principle is:
generator of electrical oscillations

AC rectifier

amplifier of the oscillations

rectangular pulse generator standard

11.The maximum amplitude of the R wave in the ECG is:
5>mV

5B

5 kV

1B

12.Low-pass amplifier suitable for:

receiving standard rectangular pulses

interference suppression

interference suppression and amplification of the desired signal
amplification of pulses coming from the heart

13.Calibration block is a generator:
low harmonic
high-frequency harmonic vibrations



rectangular pulses of the standard voltage of 1mV
rectangular pulses standard voltage 1V

14.Sources of interference are:

signals from the human heart

varying electric and magnetic fields generated in the lighting circuit current and high-
frequency electromagnetic waves coming from " ether "

15.When removed the ECG mast be graunded:
right-hand of a man

right leg

right leg and left leg

left leg

16.Electric dipoles in a uniform electric field is located:
along the equipotential lines of the electric field

along the electric field lines

perpendicular to the lines of force of the electric field
angle to the lines of the electric field

17.Electric dipole can exist indefinitely in:
dielectric

conducting medium

semiconductor

18.Interference in the first and second leads in ECG registration due to poor contact of the
electrode with skin of the patient on:

left hand

the right leg

right hand

the left leg

19.Interference in the first, second and third leads when recording ECG caused by poor
contact of the electrode with skin of the patient on:

the left leg

right hand

left hand

the right leg

20.Equipotential lines is:

lines that extend from the positive charge
lines of equal potential

lines that come out of the negative charge
the line along which the potential decreases



21.Automatism is:

occurrence of an action potential

ability of the heart without any external influences perform rhythmic , following one after
another reduction

ability to conduct excitation arising in any plot or heart, to other departments of the heart
muscle

22.EMG reflects the electrical activity:
heart

muscle

retinal

brain

23.EEG reflects the electrical activity:
heart

muscle

retinal

brain

24.T wave on electrocardiogram is means:

atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

25.Q wave on electrocardiogram is means:

atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

26.S wave on electrocardiogram is means:

atrial excitation

initiation of the interventricular septum

the full excitement of both ventricles

the almost complete excitation of both ventricles
the processes of repolarization

27.The first lead are when gathering electrocardiogram recorded between:
Left hand-left foot

Right hand-left foot

Right hand-left hand

28.The third lead are when gathering electrocardiogram recorded between:



Left hand-left foot
Right hand-left foot
Right hand-left hand

29.Distribution of equipotential lines on the surface of the human body:
unchanged over time
changes over time

30.The calibration unit is designed to:
calculating timeslots ECG

determining voltage Teeth

amplification of pulses coming from the heart

31.The differential amplifier is designed for:

amplification of the useful signal

interference suppression

interference suppression and amplification of the desired signal
receiving standard rectangular pulses

32.Amplifier oscillations is a device for:

receiving standard rectangular pulses

increasing the voltage, current or power due to an external source of energy
interference suppression and amplification of the desired signal
interference suppression

33.Grounding is:

device for electrical connection of the machines , devices with the earth.
electrical contact with the human body using the unit

electrical contact of two bodies

34.Electric dipole is a system consisting of two things:

charges of opposite sign, located at a great distance from each other point charges of equal

magnitude , the same sign located at a distance | from each other

point charges of equal magnitude, opposite in sign, located at a distance | from each other
point charges which differ in size, the same sign located at a distance | from each other

35.Electric dipole moment:
vector equal to the product charge on the shoulder dipole
scalar value, equal to the charge on the shoulder of the dipole

36.The range of frequencies in the spectrum of the ECG is:
(1-300)Hz

(0,01-10 Hz)

(1-1000) Hz

(0.5to 120 Hz)



37.Interference in the second and third leads when recording ECG caused by poor contact
of the electrode with skin of the patient on:

left hand

right hand

the right leg

the left leg

38.Interference in the first and third leads when recording ECG caused by poor contact of
the electrode with skin of the patient on:

the left leg

the left hand

the right leg

right hand

39.lead is mean:

the potential difference detected between two points of the body

the potential difference, changing over time due to the electrical activity of the heart
the potential difference, changing over time due to the electrical activity of the brain
wires from the patient to the ECG

40.The main provisions of the Einthoven theory include:
the human body is an equilateral triangle

body has the same conductivity in all directions

heart is electric dipole placed in the center of the triangle
all the answers are correct

41"Phase 0 is depolarization" action potential of myocardial cells corresponds to the flow
of ions:

chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

42."Phase 2 is slow repolarization™ action potential of myocardial cells corresponds to the
flow of ions:

chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

43."Phase 4 is of the action potential of myocardial cells is equal to:
chlorine into the cell

sodium into the cell

potassium out of the cell



calcium and sodium into the cells and potassium out of the cell
diastole

44."Phase 1 is Initial rapid repolarization™ action potential of myocardial cells corresponds
to the flow of ions:

chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

45."Phase 3 is repolarization ultimate fast™" action potential of myocardial cells
corresponds to the flow of ions:

chlorine into the cell

sodium into the cell

potassium out of the cell

calcium and sodium into the cells and potassium out of the cell

46.Mechanical oscillations are:

1. alternations of the vector of electric field intensity

2. the movements having in a varying degree repeatability in time
3. regular changes of the vector of induction of magnetic field

4. movements happening to variable speed

47.The distance over which the sound wave's shape repeats:
1. phase of the sound wave

2. acoustic wavelength

3. amplitude of the sound wave

4. frequency of the sound wave

48.Weber-Fechner law establishes compliance between:
1. physical and physiological properties of the sound

2. loudness and amplitude of the sound

3. sound-energy flux density and hearing threshold

4. sound-energy flux density and threshold of pain

49.Hearing threshold is:

1. the minimum frequency of the perceived sounds
2. the maximum frequency of the perceived sounds
3. the minimum perceived intensity of sounds

4. the maximum perceived intensity of sounds

50.Passive transport of substance through membrane is carried out:
1. without energy expense
2. with expense of energy of chemical bonds of molecules of substance



3. with the participation of surface proteins
4. with the participation of ionic pumps

51.Ability of myocardium of heart to be reduced, thereby realizing pumping function, it is:
1. automatism

2. conductivity

3. excitability

4. contractility

52.Potential of electric field is:

1. power characteristic of the field, scalar
2. power characteristic of the field, vector
3. power characteristic of the field, scalar
4. power characteristic of the field, vector

53.The equipotential lines are:

1. lines leaving a positive charge

2. lines of equal potential

3. lines leaving a negative charge

4. lines having potential which decreasing along them

54.1s called accommodation of eye:

1. eye adaptation to vision in the dark

2. eye adaptation to accurate vision of variously remote objects

3. capability of eye to perception of different shades of one color

4. capability of eye of the person to distinguish the objects having different brightness

55.Eye represents:

1. simple optical system

2. the optical system consisting of three identical thin lenses
3. the centered optical system

4. the optical system consisting of two identical thin lenses

56. Light represents:

1. elastic longitudinal waves

2. elastic transverse waves

3. electromagnetic transverse waves
4. electromagnetic longitudinal waves

57.The greatest value of the relative luminosity corresponds:
1. to red light

2. to green light

3. to orange light

4. to blue light



58. Current intensity represents:

1. force operating on the charge from electric field

2. quantity of an electric charge transferred through the surface over a time
3. the total quantity of free charge carriers in a conductor

4. mean energy of an ordered movement of charges in a conductor

59.Electric current which does not change in value and direction is called:
1. alternating current

2. pulsing current

3. direct current

4. randomly changing current

60. Conductivity of biological tissues:

1. is caused with ions and charged molecules
2. it is caused with free electrons

3. is protonic

4. is electronic and protonic

61The atomic nucleus consists to:
1. electrons and positrons

2. neutrons and electrons

3. protons and electrons

4. protons and neutrons

62.The radioactive radiation which representing by helium nuclei is:
1. alpha radiation

2. beta radiation

3. gamma radiation

4. x-ray radiation

63. Liquids which coefficient of viscosity does not depend on the mode of their current are
called:

1. the Newtonian

2. non-Newtonian

3. ideal

4. solutions

64.Hydraulic resistance when radius of a vessel increase:
1. does not change

2. significantly increase

3. decrease

4. increase in beginning, and then decrease

65.By the physical nature, x-ray radiation represents:



1. ionizing electro-magnetic radiation

2. flow of electrons

3. radioactive radiation in the form of multicharged ions
4. radioactive radiation in the form of fast neutrons

66.Are harmonious:

1. any oscillations

2. decaying oscillations

3. oscillations which describes with sinusoidal or sinusoidal function
4. oscillations with variable frequency and amplitude

67. Physical quantity inversed to period of oscillations, is called:
1. oscillation phase

2. amplitude

3. frequency

4. logarithmic decrement

68. The main physical characteristic of pure tone is:
1. loudness

2. frequency

3. intensity

4. acoustic spectre

69. Method of determination of auditory acuity is:
1. audiometry

2. cardiophonography

3. auscultation

4. percussion

70.Movement of molecular components of cell membrane within the layer is called:
1. drift

2. fluctuation

3. lateral diffusion

4. flip-flop transition

71. In cytoplasm of excitable cells concentration is above then outside for ions:
1. potassium

2. sodium

3. calcium

4. chlorine

72. The electrocardiogram represents electric activity of:
1. heart

2. muscle

3. retina



4. brain

73The electrocardiography represents registration of:

1. intensity of electric field of heart

2. tiny electrical changes on the skin that arise from the heart muscle's electrical activity
3. potential difference arising when functioning any body

4. tiny electrical changes on the skin that arise from the brain activity

74.The property of liquid to show resistance to movement of its layers concerning each
other is called:

1. capillary phenomenon

2. flowability

3. turbulence

4. viscosity

75. The stroke volume of blood is:

1. total amount of blood in heart ventricles

2. blood volume in atriums

3. is the volume of blood pumped from the left ventricle per beat

4. is the volume of blood pumped from the left ventricle per minute

76. The sharp image of subject in healthy eye turns out:
1. between crystalline lens and back focus of eye

2. before retina

3. on retina

4. behind retina

77.Spectral range of sensitivity of eye is:
1. 380-780 nanometers

2. 200-400 nanometers

3. 800-1000 nanometers

4. 50-200 nanometers

78. Measure of spectral sensitivity of the eye is:
1. reflectivity

2. absorption coefficient

3. relative luminosity

4. scattering factor

79.0ptical phenomenon which is the physical basis as a method of photocolorimetry:
1. light reflection
2. light absorption
3. light refraction
4. light dispersion



80. Electric current which periodically reverses direction and quantity is call:
1. alternating

2. pulse

3. direct

4. randomly changing

81.The electromagnetic wave is:

1. the change of the condition of the electromagnetic field extending eventually in space

2. the type of matter which is characterized by set of the electric and magnetic fields
interconnected and mutually causing each other

3. ordered movement of carriers of electricity

4. one of fundamental interactions existing between the particles possessing electric charge

82.The half-life is the time required for a quantity to reduce to:
1. half of molecular complexes of substance

2. half of initial quantity of nucleons

3. half of available radioactive nuclei

4. half of complex organic molecules on simpler

83.A measure of the ionization of air due to ionizing radiation from photons, that
IS, gamma rays and X-rays:

1. dose equivalent

2. radiation exposure

3. absorbed dose

4. collective effective equivalent dose

84. Radiography is:

1. an imaging technique using X-rays or similar radiation to view the internal form of an
object

2. an research technique of ranges of the luminescence of the number of substances at x-
ray radiation

3. a method of treatment of different diseases using x-ray radiation

4. an invasion to organism of radionuclides which distribution in different bodies is
determined with the medical radiometer

85.A computer-processed combinations of many X-ray measurements taken from
different angles to produce cross-sectional (tomographic) images (virtual "slices™) of
specific areas of a scanned object, allowing the user to see inside the object without cutting
is:

1. radiography

2. CT-scan

3. photofluorography

4. fluoroscopy



86.Normally, acceptable noise level is considered:
1.70-90 dB

2.90-100 dB

3.45-55dB

4.130dB

87.A sound representing a combination of a set of tones with frequency, form, intensity
and duration which randomly changing is:

1. infrasound

2. noise

3. simple tone

4. complex tone

88.The threshold of pain in hearing is:

1. the frequency at which sound still don’t becomes painful for a listener
2. the pressure at which sound becomes painful for a listener

3. the wavelength at which sound becomes painful for a listener

4. the pitch at which sound still don’t becomes painful for a listener

89. From the tympanic membrane to the oval window acoustical stones are located in the
following order:

1. anvil, hammer, stirrup

2. stirrup, hammer, anvil,

3. anvil, stirrup, hammer

4. hammer, anvil, stirrup

90.Treat set of subjective characteristics of the sound:
1. loudness, pitch, timbre

2. intensity, frequency, acoustic spectrum

3. acoustic spectrum, loudness

4. acoustic pressure, pitch

91.Concentration of ions of sodium:

1. is above, than at potassium in cytoplasm of cell

2. is same, as at potassium ions in cytoplasm of cell

3. is below, than at potassium ions in the intercellular environment
4. is above, than at potassium ions in the intercellular environment

92.Selectivity is ability of ion channels to allow passing through only ions:
1. of different types

2. of several types

3. of one type

4. of any type



93.Determine the correct sequence of spread of activation by the carrying-out system of
heart:

1. His bundle, sinus node, Purkinje fibers, atrioventricular node, His bundle legs

2. Purkinje fibers, atrioventricular node, His bundle legs, ventriculonector, sinus node
3. atrioventricular node, Purkinje fibers, sinus node, His bundle, His bundle legs

4. sinus node, atrioventricular node, His bundle, His bundle legs, Purkinje fiber

94. Establish the right sequence of formation of teeth on an ECG at spread of activation on
the carrying-out system of heart:

S, Q, T,P

R, T,P
RS, T
QPR

nO 0

1.R
2.5
3.P
4. T,

95.The small circle of blood circulation begins in:
1. left ventricle

2. right ventricle

3. left atrium

4. right atrium

96. The big circle of blood circulation begins in:
1. left ventricle

2. right ventricle

3. left atrium

4. right atrium

97.The space between iris and cornea is called:
1. conjunctiva

2. vascular cover

3. vitreous body

4. front camera of eye

98.Treat photoreceptor cells of retina:
1. rods and cones

2. horizontal and amacrine cells

3. ganglion cells

4. bipolar cells

99.The optical power of the lens is measured in:
1. radians

2. steradians

3. meters

4. dioptries

100.At UHF-therapy:



1. dielectric fabrics heat up more intensively than carrying out

2. the carrying-out fabrics heat up more intensively than dielectric
3. the carrying-out and dielectric fabrics heat up equally

4. only the carrying-out fabrics get warm

W3 mpenocTaBieHHOT0 BapuaHTa Habopa TECTOBBIX 3aJaHUM Il 00yYaromerocs
dbopmupyetcst 3a4€THBINA TecT U3 50 TeCTOBBIX 3aJJaHUM, pACCUMTAHHBIA Ha BBHIIOJIHEHHUE B

teuenue 100 munyT (19 40MuH).
3aBenyromuii kadenpoit 603Uk U MaTEMATUKH, 1.M.H., JIOIEHT E.H. /Ienncos

Jekan ¢dakyibTeTa THOCTPAHHBIX CTYJEHTOB, K.M.H., IOLEHT A.O. MuponueB
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Ta0au1a cooOTBETCTBUSA pe3yabTaToB oﬁyqemm o JTUCHHUIIIMHE 1 OINCHOYHbIX

MaTEpHuaJI0B, HCIIOJb3YEMbIX HA l'IpOMe)KyTO‘IHOﬁ aTrrecrammuu.

No KonTposnbHO-011€HOUHOE
[IpoBepsiemas TleckpHirrop CpelcTBO (HOMEp
KOMITETEHIU BOIPOCA/TIPAKTHIECKOTO

3a/1aHus)
1 OIlK-4.1 3uarts physical BOTIPOCHI TECTOBBIX
principles of operation | 3amanmii Ne: 16, 17, 21,
of devices, conditions of | 25, 37, 39, 46, 56, 59, 61,
use for medical 81,86,87,88,89,90,93,94,9
purposes, safety rules 5,97,99,100.
when working with
devices that are used in
medical diagnostics
Ymers rationally, BOIIPOCHI TECTOBBIX
correctly, in compliance | 3amanumii Ne: 1-49, 50, 53,
with safety 64, 73, 76,80-100.
requirements, use
physical medical
equipment to achieve
diagnostic and
therapeutic goals
Brnanets a set of basic BOTIPOCHI TECTOBBIX
information about the 3aJIaHui: Ne:
content of the physical |1,2,3,5,6,17,46,33,44,73,5
concepts of 6, 31, 34, 54, 55, 57, 58,
physiological states, an | 60, 62, 67, 68, 69, 70, 75,
algorithm of actionsto | 76, 77, 78, 79, 80, 82, 83,
determine the 84, 85, 87, 88, 89, 91, 92,
physiological states and | 93, 94, 95, 96,100.
processes in the body
using medical
equipment

2 OIIK-5.2 3HaTh content, BOIIPOCHI TECTOBBIX
formulation, limits of saganmii Ne: 9, 16, 17, 21,
applicability of physical | 25, 37, 39, 46, 56, 59, 61,
laws, the essence of 81, 86, 93,95,99.
physical phenomena and
patterns underlying the
processes occurring in
the human body
Ywmets apply a set of BOIIPOCHI TECTOBBIX
basic concepts and laws, | 3aganmit Ne: 10, 13, 14,
theoretical knowledge 15, 18, 19, 20, 27, 30, 32,




and empirical data in
physics to explain a
variety of physical
phenomena that underlie
the assessment of the
physiological state

35, 36, 38, 40, 41, 42, 43,
44, 45, 65, 90, 97, 98, 99,
100.

Bnagers  physical BOIIPOCHI TECTOBBIX
terminology, physical saganuii Ne: 12, 28, 29,
laws to describe 33,39,40,42,43,44,45,46,5
physiological states 5,62,64,71,72,74,75,77,
80,81,83,94,97,98.
YKI.1. 3narts basic terms and BOTIPOCHI TECTOBBIX

concepts that make up
the substantive basis of
the science of physics,
physical theories and
physical laws that are
used in solving problem
situations in
professional activities

3aganui Ne: 30, 33, 34,
35, 36, 38, 40, 41, 42, 43,
44, 45, 50-75.

YMmeTh explain the
physical phenomenon
that occurs in the body
using biophysical laws,
reveal the essence of
physical processes and
use them in solving
problem situations in
professional activities

BOIIPOCHI TECTOBBIX
3amanuii Ne: 10, 13, 14,
15, 18, 19, 20, 27, 30, 32,
35, 36, 38, 40, 41, 42, 43,
44, 45, 65, 90, 97, 98, 99,
100.

Brnanets techniques and
methods for describing
physical phenomena and
processes in living
organisms in solving
professional problematic
tasks

BOITPOCHI TECTOBBIX
3amanui Ne: 1-20, 27, 30,
32, 35, 36, 38, 40, 41, 42,
43, 44, 45, 65, 90, 97, 98,
99, 100.




4. MeToan4yecKkue peKOMEHIAIUHU 0 PUMEHEHNI0 0a/VIbHO-PEeHTHHT 0BOI
CUCTEeMbI OLIEHUBAHUS Y4eOHBIX JOCTHKEHUI 00y4alONIUXCs B PAMKAX U3y4YeHusl
AUCUMILIHMHBI «brnodusuka»

B pamkax peanmmzanuu 0auTbHO-PEHTHHTOBOM CHCTEMBI OICHWBAHHS yYEOHBIX
JTOCTIDKCHUM 00yYaronuxcs 1Mo AUCIUIUIMHE B cOOTBeTCTBUU C [lomoskenmem 11004.03-
2020 «O OaWIBHO-PEUTHHIOBOM CHCTEME OLIEHMBAaHUS Y4YEOHBIX JOCTHKEHUU
oOyuvarotuxcsi» (mpukaz Ne479 ot 03.03.2020r.) IUCUMITMHAPHBIA PEUTHHT 110
nucuuIuinHe (Moayito) oOydaromierocs (Pn) paccuuTeiBaeTCss Kak CyMma TEKYIIETO
CTaHJapTU3UPOBAHHOTO perTuHra (PTC) M 3K3aMeHalmoHHOro (3a4eTHOTO) pertunra (P3)
o dhopmyiie:

Pan=Prtc+P3

I'ne:
Ptc — Tekymnii cTaHIapTU3UPOBAHHBINA PEUTHUHT;
P3/P3 — hk3aMeHaIIMOHHBIN (3aYETHBII) PEUTHHT.

[Ipyn Hanuuuu OOHYCHBIX OayIOB y OOYy4arolIerocs AMCLMILUIMHAPHBIA PEUTHHT 1O
JUCLUIUIMHE (MOAYJII0) YBEIUYHUBAECTCS HA BEJIMUHUHY 3THX OaJUIOB.

Texymumii crannapTu3upoBaHHbiil pertunr (PTc) Beipaxkaercs B 0aymiax Mo mkaie ot
0 1o 70 u BeIUKCIAETCS IO hopMyJIe:

Prc = (Prd * 70) / maxkc (P1d)

e,

Ptc — Tekymnii cTaHIapTU3UPOBAHHBINA PEUTHUHT;

Pt — Texymmii paktuyeckuii pedTHHT;

makc (Prd) — mMakcumanbHOE 3HayeHUE TEKyIIEero (HaKTUUYECKOTrO PEHUTUHIa U3
JMana3oHa, yCTaHOBJIEHHOTO MPENOIaBaTENEM 110 IUCLUIUIMHE.

4.1. TIlpaBuna ¢opmMupoBaHus TeKywero (axkruyeckoro pelTHHra
00y4Jauerocs.

Texyuwii paktuueckuit peiituar (Prd) no qucuumirae (MAKCHMAJIBLHO 5 6a/1J10B)
paccuuThIBaeTCd Kak cpeqHee apu(pMETHUYEeCKOoe 3HayeHHe pe3ysbTaToB (0aioB) Bcex
KOHTPOJBHBIX TOUYEK, HAMPABJIECHHBIX HA OLICHUBAHUE YCIICIIHOCTA OCBOCHHUS JUCIUTIIIUHBI
B paMKax ayJIUTOPHOU U BHeayauTopHOU padotsl (KCP):

-TeKYLIET0 KOHTPOJII YCIEBAaeMOCTH OOYyYalOIIUXCS Ha KaXIOM NPAKTUYECKOM
3aHATHH N0 gucuuiuinHe (Tk).

[To kaxxaoMy MPaKTUUECKOMY 3aHSATHIO MPETYCMOTPEHO OT 1 10 6-TH KOHTPOJIBHBIX TOUEK
(YCTHBIM KOHTPOJIb BXOJHOM/ MMCHbMEHHBIN BBIXOJHOW KOHTPOJIb; MPAKTUYECKUE 3aJaHUS
IUIsL Ay TMTOPHOM paOOThL; MPOOJIEMHO-CUTYAIIMOHHbBIE 33a/1a4i; TPAKTUYECKHE 3aJaHus ISl
BHEAYJUTOHON pabOThl; TECTUPOBAHUE), 32 KOTOPbIe oOyuaromuiica noiaydaer ot 0 g0 5
OaJIJIOB BKIIIOUUTENBHO. TecTupoBaHue U MPOOIEeMHO-CUTYallMOHHBIE 3a7a41 HE SBIISIFOTCS



00s13aTeIbHOM KOHTPOJIbHOM TOYKON Ha KaKJIOM 3aHSITHU. BXOTHON/BBIXOAHOW KOHTPOJIb,
BBINIOJTHEHUE TMPAKTUYECKUX 3aJlaHUl — SBIAIOTCA 00s3aTEIbHBIMU KOHTPOJBHBIMU
TOYKAMH, €CIIU ITO MPEYCMOTPEHO CTPYKTYPOU MPAKTUYECKOTO 3aHATHs. B momyne Ne 1.
Physical Basics of Hemodynamics. Biophysics of membranes. Sound. mpexycmorpeno 5
KOHTPOJIBHBIX TOYEK: 3 KOHTPOJBHBIX To4YeKk mno Temam wmoxayis, | — KCP wu 1
TectupoBanue 1o moxayiro. B momyie Ne 2.Electrocardiography. Physiotherapy. lonizing
radiation. Optical eye. nmpeaycMoTpeHo 6 KOHTPOJBHBIX TOYCK: 4 KOHTPOJBHBIX TOYEK IO
teMam Moaydisi, 1 — KCP u 1 tectupoBanue no moayito. Kpurepuu oneHuBaHUs KaxK0i
(dbopmbl KoHTpOJIs TipeacTaBieHbl B POC mo AUCIUIUIMHE.

Cpennee apudMeTHyecKoe 3HAUYCHHUE Pe3yJbTaTOB (OAJJIOB) PACCUMTHIBACTCS Kak
OTHOUIEHUE CYMMBI BCEX MOJYUYEHHBIX CTYJIEHTOM OIICHOK (00s3aTelIbHBIX KOHTPOIBHBIX
TOYEK U 00JIee) K KOJIMYECTBY ITHX OICHOK.

[Ipn mpomycke MPaKTHUECKOTO 3aHATHS 3a O0s3aTelIbHbIE KOHTPOJIbHBIE TOUYKH
BbIcTaBisieTcss «0» OamoB. OOywaromeMy NpeIOCTaBISIETCS BO3MOXHOCTb MOBBICUTH
TEKYIIUI PEUTHUHT MO Y4yeOHON MUCIUIUIMHE B 4Yachl KOHCYJIbTAIIMH B COOTBETCTBUH C
rpa@uKoOM KOHCYJIbTAlHMKA Kadeapbl.

4.2 IlpaBuiia HauKcJIeHUs1 OOHYCHBIX 0aJIJ10B.
®dopmupoBaHue OOHYCHBIX 0aJUIOB MO JUCHUIUIMHE (MAKCUMAIbHOE KOJUYECTBO 3)
onpeneneHo 1.8 u 1.9 [lonoxxenus 11004.03-2020 (Tabnuna 4.1)

Tabnuma 4.1.
[TpaBmia popMupoBaHuss OOHYCHBIX OAJJIOB IO JUCIUILIMHE
Kpurepuii KoJsnuecTBo 0a/1/10B
[Tocemenne o0yJaronMMHCS BCEX 1
MPAKTUYECKUX 3aHATUH
[Tocemenne 00y4arOUIMMHUCS BCEX JIEKIIUI 1

Pe3ynbTaThl yuactusi 00ydaromerocsi B mpeMEeTHON OJIMMITHAJIE TT0 M3y4aeMoiu
JUCLUILIVHE

1 mecTO 3

N

2 MECTO

3 mecTo 1




