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OEAEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/ZKETHOE
OBPA3OBATEJIBHOE YYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUSA
«CEBEPO-OCETHHCKASA T'OCYJIAPCTBEHHAS MEJIULIMHCKAS AKAJTIEMMS1»
MUHHUCTEPCTBA 3IPABOOXPAHEHUS POCCUMCKON®EJIEPALIMU
PEILIEH3USI
Ha ()OH/I OLIEHOYHBIX CPEJICTB
no qucuuniuHe « MngopManuoHHbIe TEXHOJOTHH B MeTUIIMHE»

JJIsl CTYJIeHTOB 4 Kypca
no cunenuagasHocTu 31.05.01. JleuedoHoe ae1o
(4acTUYHOE MpenoaBaHue HA AHTJIHICKOM SI3bIKE)

OneHouyHble MaTepuanbicocTaBlieH Ha Kadenpe XumMuu U (GU3MKH HA OCHOBaHHM paboueit
MIPOTrpaMMBbl TUCIHILIMHBI U COOTBETCTBYIOT TpeboBanusiM ®I'OC 3+.
OneHouHbIe MaTepUasbl BKIIOYAET B ceOs:
- BOIIPOCHI K MOJYJIIO,
-0aHK CUTYallMOHHBIX 33/1a4/IIPAKTUYECKUX 3aJaHHI/IeJI0OBBIX UTD,
-3TaJIOHbI TECTOBBIX 331aHUM (C TUTYJIBHBIM JIUCTOM U OIJIABJIEHUEM),
-9K3aMEHAI[MOHHbIE OUJIEThI /OUJIETHI K 3a4eTy

baHk TecTOBBIX 3a7jaHMii BKJIIOUAET B Ce0sl CIIEIYIOLINE 3JIEMEHThI: TECTOBBIE 33/IaHUS, BAPUAHTHI
TECTOBBIX 33/IaHUH, 111a0JIOHBI OTBETOB. Bee 3amanus cooTBeTcTBYIOT padoueit mporpamme «MT B MeguiuHe»
U OXBaThIBalOT Bce €€ pa3zaeinbl. C0KHOCTD 3a1aHuil BapbupyeTcs. KonnuecTBo 3a1aHuil 1o KaKI0MY pa3zeiny
JTUCIUIUIMHBL JOCTATOYHO Ui TPOBEICHHUS KOHTPOJS 3HAHMM M HMCKIIOYaeT MHOTOKPAaTHOE MOBTOPEHHE
OJIHOTO U TOT'O K€ BOIPOCA B Pa3jIMYHbIX BapHaHTaX. baHK COJIEPKUT OTBETHl KO BCEM TECTOBBIM 3aJaHUSIM U
3a/1a4am.

KonnuecTBo sK3aMEHAIIMOHHBIX OWJIETOB JOCTAaTOYHO JUISl MPOBEIACHMS SK3aMEHa M HCKIIIOYaeT
HEOJIHOKPATHOE HCIIOJIb30BaHHWE OJHOTO M TOTO XK€ Ouiaera BO BpeMs SK3aMeHa B OJIHOM akaJeMH4ecKOon
Ipynme B OJUH JIeHb. DK3aMEHAIlMOHHbIEC OMJIETHI BHIIOJHEHB! Ha OJIaHKAaX eIuHOro oOpasla 1o cTaHIapTHOU
¢dopme, Ha Oymare OJHOTO LIBETa M KauyecTBa. DK3aMEHALIMOHHBIM OmyieT BKiItouaer B ceds 15 Bompocos.
DOopMYyITUPOBKH BOIPOCOB COBMANAOT € (HOPMYIMPOBKAMHU MEPEYHS BONPOCOB, BHIHOCHUMBIX Ha SK3aMEH.
CopneprkaHue BOIIPOCOB OJJHOIO OMiIeTa OTHOCUTCS K PAa3IMYHBIM pazjiesiaM MporpamMMbl, IO3BoJIsIoIee Oosee
MIOJIHO OXBAaTUTh MaTeprai y4eOHOM TUCIUIUINHEI.

JIONOJHUTENBHO K TEOPETHYECKHM BOIIpOCaM Ipejyiaraercsi OaHK CUTYallMOHHBIX 337ay (aHaJIU3BbI,
peuentTsl, PEHTTeHOIPAMMBbI, 3JEKTPOKapAUOTrpaMMbl M T.A.)/ MNPAKTUUYECKUX 3aJlaHuil/ JEJIOBBIX WIP.
CutyanonHsle 3afaud (M JIp.) JAIOT BO3MOXKHOCTb OOBEKTHBHO OLEHHUTHh YPOBEHb YCBOCHMS CTYIECHTOM
TEOPETUYECKOr0 MaTepuaia Mpu TEKYIIeM, IPOMEXYTOUHOM, UTOTOBOM KOHTpoJje. Cl0KHOCTh BOIPOCOB B
9K3aMEHAIMOHHBIX OMJIETax paclpeielieHa paBHOMEPHO.

3ameuaHull K pereH3upyeMomy (OH]ly OLIEHOUYHBIX CPEACTB HET. B 1enomM, GoH/T OLIEHOUHBIX CPEICTB
no «MH}opManoHHbIe TEXHOJIOTUU B MEAULIMHE» CIIOCOOCTBYET KAueCTBEHHOM OIIEHKE YPOBHS BIIAJCHUS
oOyyaromuMucs o0IIeKyIbTYPHBIMU U TPO(ECCUOHATIBEHBIMU KOMITETEHIIHSIMH.

Penensupyemslii (hoH]T OLIEHOYHBIX cpeaCTB 10 «MHPOpMallMOHHbBIE TEXHOIOTHH B MEAULIMHEY» MOXKET
OBITh PEKOMEHI0BAH K MCIIOJIB30BAHUIO JIJISI TEKYIIEH U MPOMEXYTOYHOU aTTecTanuu Ha «JleueOHOoe Aemo » y
CTYIEHTOB 4 Kypca.

Periensenr:
[Ipeoceoamenv [[YMK
no eCmecmeeHHOHAYHHBIM-QUCYUNIUHAM ‘ H.U. boyuesa



®OEJNEPAJIBHOE N'OCYJAPCTBEHHOE BIO/I’KETHOE
OBPA3OBATEJ/IBHOE YYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«CEBEPO-OCETUHCKASA T'OCYJAPCTBEHHAS MEJIULIUHCKASA AKAJIEMU S
MUWHUCTEPCTBA 3IPABOOXPAHEHUS POCCUMCKOMN ®ENEPALINN
PELIEH3USA
HA OHEHOYHBIE MATEPHUAJIbI

no gucuuniauie KMHOOPMAILIMOHHBIE TEXHOJIOI'MA B MEJIMLIUHE»

JJISl CTYJIeHTOB 4 Kypca

no cnenuajgbHoctu 31.05.01 Jleuedonoe aeJio

OreHOYHBIE MaTepHaNbl COCTaBJICHBI Ha Kadeape XuMHHM W (PU3MKKM HA OCHOBAaHHU pabodveit
nporpammbl  auctimiuiiael «MHOPOPMAIIMOHHBIE TEXHOJIOTHU B MEJAUIIUHEDY,
yTBepxkaeHHoN yuyeHbIM CoetoM O®I'BOY BO COI'MA Munszgpasa Poccun 24 mas 2023 r., npoTokoi
Ne 8 u coorBercTByeT TpeboBanusimMm @I'OC BO 3++ 1o ciennansHoctu 31.05.01 JleuedHnoe neJio.

OreHOYHBIE MaTepHaIbl BKIIOYACT B CEOsL:

- BOIIPOCHI K MOJIYJIIO,

- BOIIPOCHI K 334eTy,

- ATAJIOHBI TECTOBBIX 33JJaHUI1 (C TUTYJIbHBIM JIICTOM U OTJIABJICHUEM),

- DK3aMCHAIIMOHHbBIC OUIICTHI.

DTaJOHBl TECTOBBIX 3aJlaHUN BKIIOYAIOT B CeOs CIEIYIOIIUE 3JIEMEHTBI: TECTOBBIC 3aJaHus,
mabIoHbl  OTBETOB. Bce  3amaHMsi  COOTBETCTBYIOT — pabodell  mporpamMme  TUCHUILTHHBI
«UHO®OPMAIMUOHHBIE TEXHOJIOI'UM B MEJAULUHE» dopmupyembIM Ipu €€ U3y4SHUU
KOMITETEHIIMSM, U OXBATBIBAIOT Bee € pasnenbl. CI0XKHOCTH 3aaHuil Bappupyetcs. KommuecTBo 3amanmii
[0 KaXIOMY pasleiy IUCLUIUIMHBI JIOCTATOYHO JUIS IMPOBEICHMS KOHTPOJS 3HAHUM M HCKIIOYaeT
MHOTOKpPATHOE TOBTOPEHHE OJHOTO U TOTO K€ BONPOCA B Pa3MYHBIX BapHaHTaX. DTATOHBI COJIEpKaT
OTBETHI KO BCEM TECTOBBIM 33/IaHHSM.

OneHouyHblE MaTepualbl BKIIOYAIOT B ce0s Ounersl K 3audery. KommyectBo Ouseros
COCTaBIsieT 25, YTO IOCTATOYHO MPOBEICHHUS 3a4eTa U UCKIII0YAeT HEOJHOKPATHOE HCIOb30BaHUE
OJIHOTO U TOTO k€ OmieTa BO BpeMs dK3aMeHa B OJHOM SK3aMEHAllMOHHOW TpyMIe B OAWH JIEHb.
DK3aMEHAIIMOHHBII OMJIET BBIMIOJIHEH Ha OJIaHKax eIWHOro oOpaslia Mo CTaHIapTHOH Qopme, Ha
Oymare ofHOTO I[BeTa U KauecTBa. buiier Bkitouaer B cedst 3 Bonpoca. @OpMYyIUPOBKH BOIIPOCOB
COBMAJIAOT ¢ POPMYIMPOBKAMH MEPEYHS BOIIPOCOB, BHIHOCUMBIX Ha 3aueT. CoaepikaHue BOIPOCOB
OJIHOTO OujeTa OTHOCUTBCS K PazIMYHbIM pasjielaM IpPOorpaMMbl, MO3BOJISIONIEE Oojee IMOJIHO
OXBaTUTh MaTepHall y4eOHON TUCHUIIMHBEL. Bompockl B OmiieTax pa3HOOOpa3HBI U OTPaKaloT BECh
o0beM mnpakThyeckux HaBbIKOB 1o WHpopmarnke. CinoXHOCTH BOIPOCOB B 3K3aMEHAI[MOHHBIX
OuieTax 1o 3a4eTy pacnpeesieHa paBHOMEPHO.

3amMeuaHull K pelieH3upyeMoMy (POHY OLIEHOYHBIX CPEACTB HET.

B nenom, onieHouHble MaTepHalibl 0 MHGOPMATHKE CIIOCOOCTBYIOT Kaue€CTBEHHOM OIEHKe
YPOBHS Bia/ieHUs 00y4JaromuMucs o0IeKyIbTYPHBIMU U TPO(ECCHOHATBHBIMUA KOMIIETEHIIUSIMH.

PeriensupyemMble OlleHOUHBIE MaTepHalbl M0 HHPOPMATHKE MOTYT OBITH PEKOMEHIOBaHbI K
WCIIOJIH30BAHUIO JIJISI TPOMEKYTOUHOM aTTECTAIluU Ha JieueOHOM (aKyIbTETe Y CTYICHTOB 2 Kypca.
Penensenr:

I'maBusiii Bpau I'BY 3 «lTonmuknmanka Nely
M3 PCO Ananus 3.B.Menaesa
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Passport of the assessment fund for
the discipline " Information technologies in medicine»

Name of the_ Codes of the
supervised section formed Name
Ne ni/m (topic) of the of the
discipline / competence evaluation tool
P (stage)
module
1 2 3 5
Type Intermediate
of control
Biomedical Signal Analysis - | OK-1 test control,
Digital signals and images bank of practical tasks
1. Tickets for the test
questions about the
module
Digital images in MATLAB and | OK-4 test control,
their application in medical bank of practical tasks
2. research Tickets for the test
questions about the
module
Software tools for implementing | OK-4 test control,
information processes in bank of practical tasks
medicine. Basic technologies of Tickets for the test
3. discrete orthogonal and wavelet questions about the
transformations of module
medical information.
Object recognition when | OK-4 test control,
decoding medical images bank of practical tasks
4. Tickets for the test
questions about the
module

Questions to the module

. List the known biomedical signals.

. List the main information characteristics of the ECG signal.
. Explain why the R wave of the electrocardiogram is used to form the HRV time series.
. How the HRV signal is generated from an electrocardiogram recording.

. What is the essence of the algorithm used for clearing signals from artifacts?
. What type of interpolation is recommended for HRV signals.

. Under what conditions is the mathematical expectation and fashion slightly different.
. What types of HRV distribution histograms are known.
. The concept of digital signal processing

20




10. The language of mathematical functions in MATLAB and SIMULINK

11. A description of the interface to MATLAB

12. Working with matrices in MATLAB

13. Working with graphics in MATLAB

14. Matrices and arrays in MATLAB

15. Flow control in MATLAB

16. Scripts and functions in MATLAB

17. Controlled graphics in MATLAB

18. Biomedical signals used in medical diagnostics-classification

19. Block diagram of heart rate variability

20. The physiological nature of the ECG signal

21. Mathematical methods for analyzing biomedical signals

22. Program research and importing the results into MATLAB

23. Interpolation of the original signal methods in MATLAB

24. Fundamentals of spectral analysis in HAAR bases

25. The definition of wavelet transforms, methods of using them in medical research

26. Window Fourier transforms, methods of using them in medical research

27. methods for recognizing objects in medical images using MATLAB

28. What is the result of the direct Fourier transform.

29. Three main spectral components of short recordings of HRV signals.

30. What parameters are included in the equation of continuous wavelet analysis.

31. how the scaling parameter of the wavelet transform and the frequency under study are related.

32. List the known basic functions of the wavelet transform.

33. The shape of the figure usually has a scatterogram of the HRV signal.

34. How is the correlation rhythmography.

35. Estimates of which methods are used to obtain a complex PARS indicator.

36. List the contents of the source files of HRV signals.

37. What methods are used to interpolate the source signals to obtain estimates.

38. How many electrodes are used to register HRV signals.

39. Name the format of the MATLAB function files.

40. What command is used in the MATLAB environment to implement fast Fourier transform? List the main
arguments for this command.

41. Describe the algorithm for constructing an attractor in phase space.

42. List the cases when the Hausdorff dimension and the geometric Renyi dimension differ.

43. Explain the physical meaning of the Hurst indicator.

44. What does the multifractal spectrum of a monofractal signal look like?

45. What characterizes the senior Lyapunov exponent.

46. What sign does the higher Lyapunov exponent take in the case of chaotic pulsations of the signal under
study?

47. Name the method used to calculate the Renyi dimensions.

48. What is the mathematical analog of the Heaviside function given in the algorithm for estimating the
correlation dimension through the correlation integral.

49. List the dimensions of the attachments used to calculate the approximated entropy.

50. The Graph of the dependence of which values is used in the estimation of the Hurst indicator by the
accumulated variance method.

51. What is the fundamental difference between the methods of MFDFA and WTMM.

52. What is the execution order of the studies of HRV.

53. Find and explain the relationship between the HRV parameters obtained in different estimates in functional
studies.

20



BANK of practical tasks
Based on the experiment performed with the installation available at the Department-Department of Physics, which
prowdes registration and processing of ECG on the first lead, receive the following signals for further processing:
electroencephalogram;

rheogram;
electrocardiogram;
electromyogram;
galvanic skin reaction;
breathing recursion;
photoplethysmogram;

skin potential.
Accordlng to the program included in this installation, import data into the Matlab environment.
Tasks: (prestudy again [3,4].)
1. To conduct studies of heart rate variability (HRV) with hyperventilation functional-load test.
2. Perform data processing.
3. Apply the method of maxima of the modules of the coefficients of wavelet transformations
4. Evaluate the results of the study.
5. Draw conclusions.
6. Prepare a report
7. Prepare the intelligence map for the basic concepts
Practical task: Type and debug the program in Matlab.
&& Wavelet analysis of HRV signals:
T1=NN (1,1); T2=NN (end,1); signal (:,1)= (T1:100: T2);
signal (:,2)=interpl (NN (:,1), NN (:,2), signal (:,1),’spline’);
f1=0.4; f2=0.15; f3=0.04; f4=0.003;
D=0.1; w="morl’; fc=centfrq (w);
al= (fc)/(D* (f4)); a4= (fc)/(D* (f1));
Inal=log (al); Inad4=log (a4);
Ina=linspace (Inal, Ina4,300);
A=exp (Ina); F=fc./(D.*A); dA=zeros (size (A));
for i=2: length (A)-1
dA (i)=A (i+1)-A (i=1);
end,
dA (1)=2* (A (2)-A (1)); dA (end)=2* (A (end)-A (end=1)); dA=abs (dA);
W=cwt (detrend (signal (:,2)), A, w); sW=size (W);
for j=1: sW (2)
shf (¢, j)=W (F>f2&F<fl, j).* (dA (F>R2&F<f1)’)...
J(A (F>2&F<f1)’ .~ (3/2));
slf (¢, j)=W (F>f3&F<f2, j).* (dA (F>f3&F<f2)’)...
J(A (F>13&F<f2)’ .~ (3/2));
svIf (¢, j)=W (F>f4&F<f3, j).* (dA (F>f4&F<f3)’)...
J(A (F>f4&F<f3)’ .~ (3/2));
end,

20



cnorm=max (abs ((detrend (signal (:,2)))))...
/max (abs (sum (shf)+sum (slf)+sum (svif)));
u_hf=sum (cnorm*shf)."2; u_Ilf=sum (cnorm*slf).”2;
u_vlf=sum (cnorm*svlf)."2;
u_tp=u_hf+u_If+u_vlf;
HF=sum (u_hf); LF=sum (u_If); VLF=sum (u_vlf);
TP=sum (u_tp);
Ifkhf=zeros (1, SW (2));
Ifkhf (1)=0;
for i=2: sW (2)
if u_hf (1)>0.01*max (u_hf)
Ifkhf (i)=u_If (i)/u_hf (i);
else
Ifkhf (i)=Ifkhf (i=1);
end;
end;
Aintense=sum (Ifkhf (Ifkhf>10));
figure; plot (signal (:,1), Ifkhf);
hold on; plot (signal (:, 1), 10*ones (size (signal (:, 1))))
title ('LF to HF ratio’); xlabel ('time, MS’);
Self-monitoring tests:
The simplify keyword is used
when simplifying expressions
in the decomposition of expressions into factors
upon actuation of such events

there is no correct answer in the list

The keyword factor is used
in the decomposition of expressions into factors

when simplifying expressions
upon actuation of such events
there is no correct answer in the list

The parfrac keyword is used
when determining polynomial coefficients

when simplifying expressions
upon actuation of such events
there is no correct answer in the list

The collect keyword is used
upon actuation of such events

when determining polynomial coefficients
when simplifying expressions
there is no correct answer in the list

The panel is designed for analytical solution of mathematical analysis problems
Mathematics

Formatting

20



Standard
Calculator

To perform the operation of substituting the value of a variable into an expression, use the keyword
substitute

complex
solve
laplace

/A

3aBenyrommii kadeapoi Ur n.x.H., mpod. P.B. Kamarosa
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Ne JIA-21-UH

denepajibHOE TOCYIAPCTBEHHOI0 OK/I’KETHOI0 00pa30BaTeIbHOI0 yYpeKJAeHue BbICIIero
oOpa3oBaHus
«CeBepo-OceTHHCKAsi TOCYAaAPCTBEHHASI MeJUIMHCKAS akaaeMusn»» MUHUCTEPCTBA
3apaBooxpanenus Poccuiickoit @exepanun

Kageapa xumum u ¢pusuku

3TAJIOHBI TECTOBBIX 3ATAHUI

Mo JUCIHHILINHE
«AudopManiuoHHbIe TEXHOJOTMU B MeIUIINHE)

OCHOBHOM Npo(eccuoHATIbHOI 00pa30BaTe/IbHON NPOrpaMMbl BbICIIET0 00pa30BaHMsI —

NMPOrpaMMbl CHIENUATUTETA MO CHENUATbHOCTH
31.05.01JIeuyedHo0e €10, yTBepKAeHHOM 24.05.2023 1 .

JIist CTyAeHTOB 4 Kypca
o cnemnaasHocT 31.05.01 JleueOHoe neso

3aBenyrommii kadgeapoi

I.X.H., ipod. P.B. Kanarosa

r. Baagukaskas 2023 r.
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OraaBienue

Ne

HaumenoBanue
KOHTPOJIMPYEMOro pa3jesia
(TemMbl)
AUCIUIIJIMHBI/ MOTYJISI

KoanuectBo
TecToB (BCero)

Crp.

1

2

3

Bua konTpoOss

IIpomexyTOYHBII

BxoxHoii KOHTPOJIb

20

Ananuz

onomMenui|
MHCKUX CUTHAJIOB -
u(pPOBBIC  CHUTHAIBI U
M300paXKeHUS

20

Hudposbie M300pakeHUS
B MATLAB "
MIPUMCHCHHE ux B
MEUITMHCKUX
HCCIIeTOBAaHUSIX

20

[IporpammHBIE  CcpencTBa
peanu3anuu
MH(OPMALIMOHHBIX
MPOLIECCOB B MEJIUIIMHE.
bazoBnie TEXHOJIOTHH
JUCKPETHBIX
OpPTOTOHAJIBLHBIX u
BEUBIIET -
npeoOpa3oBaHMit
MEIUITNHCKON
HH(}OpMaLIHH.

20

Pacrnio3HaBanue 0OBEKTOB
pu pacmudpoBke
MEIUIITHCKUX
n300pakKeHUI

20

20




TECTOBBIE 3AJIAHUS nas BXOJAHOI'O KOHTPOJIS ITPOBEPKU 3HAHUM.

Tema 1

1.Kax Ha3bIBAIOTCS IPOrPaMMBI, TO3BOJISIIOIINE ITpOcMaTprBaTh Web-cTpaHup?
Ananrepsl
OnepaioHHbIE CHCTEMBI
v Bpaysepsl
TpancasTopsl

2.Yto takoe HTTP?
Cetb, 00BeIUHSIOMAS JICKTPOHHBIE JOCKU O0BSBICHAN
v’ TIpOoTOKOJI TIEpeauy TUIEPTEKCTA
I'pynma cooOieHuit, TOCBSIICHHBIX OMPEICICHHON TeMe
Kommbrotep, HOAKIIOUCHHBIH K CETH

3.Uro HeobxomuMo ais myoaukanun Web-caiita?
v' URL-agpec
[IOYTOBBIX aJPEC NOIb30BATEIIS
aJipec AIEKTPOHHOM TOYTHI TIOJIH30BATEIIS
UMsI TIOJIb30BATENSL U MAPOJib

4.YT0 MOXET HCIIONIb30BAThCS B KAUeCTBE OOBEKTA MPU CO3JaHUU THIICPCCHUIKA?
(upma-ipoBaiinep
HPOTOKOJ CETH
v/ KapTHHKa
Ter

5.Ecnu npu noucke nHdopmanuu Bel He yBepeHs! B Hanucanuu ciioBa MEJIBE/Ib, To kakoii BapuaHT MOMCKa TTOAXOAUT ISt
JIAHHOTO cy4asi?
v M*IIBE/Ib
M IBEIb
M#JIBEJIb
M?ABEIb

6.Kommbrotep, moaxioueHHbIN k MHTEpHET, 0053aTEHbHO UMEET. ..
v' IP-ampec
WEDb-cepsep
JlomeHHOE UMSI
Homamaioro Web-ctpanuiry

7.Monem- 370...
MOYTOBAs IPOrpaMMa
CETEBOI IPOTOKOI
cepsep UnTepHer
v TeXHHYECKOE YCTPOUCTBO

8.B TekcTOBOM peakTope BBIIOJIHEHUE orepariy KonupoBaHue cTaHOBUTHCS BO3MOXKHBIM ITOCIIE:
YCTaHOBKH Kypcopa B ONPEIeSICHHOE TOJIOKEHUE
coxpaHenue (aiina
pacnieuatku ¢aiiina
v’ BbLIEEHHE (parMEHTa TEKCTA

9.Y9ro0 Takoe unn?
JJIEKTPOHHAS JIaMIIa
v\ MHTerpaibHas MUKPOCXEMa
UHPOPMAMOHHAS MaTHCTPAIh
THUI MpoIeccopa

20



10.IMonucaru- sro...
v\ QHTUBHPYCHBIC IPOTPAMMBI
BUPYCBI
opaysep
MOKMCKOBAsl CHCTeMa

113aman anpec 35IeKTPOHHO MOUTH B ceTn MHTepHeT: user name@mtu-net.ru. Kakas gacTs agpeca yka3sIBaeT Ha JOMEH BEPXHETO

ypoBHS?

v oru
mtu-net.ru
user_name
mtu-net

12.TTouck nHpOpMaNUU B UHTEPHETE 110 KIFOUEBBIM CIIOBaM IIPE/IIoiaraet
v' BBOJ CIIOBA(CIIOBOCOYETAHMS) B CTPOKY MOUCKA
BBOJI CJIOBa (CJIOBOCOUYETAHUS) B aJJPECHYIO CTPOKY
[EPEXO0/l 110 TUIEPCChIIKAM C IIEPBOM 3arpyKEHHOM CTpaHUIIbI

13.9BC- s10...
IJIEKTPOHHBII OJIaHK
v 3JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
ANIEKTPOHHAS UCTOPHS OOJIC3HH

14.OTHOUICHUS MEXAY JECKPUIITOPAMH MOT'YT OBITh!
v\ HepapXu4ecKuMu
aCCOIMATUBHBIMU
JIMHEWHBIMU
CETEBBIMHU

15.Ha BepxHeM ypoBHE nepapxuu Te3aypyca HaXOIsATCs:
8 meckpunTopoB
10 geckpunTopon
12 neckpuntopon
v 16 1eckpunTopos

16. Te3aypyc MeSH - s70...
te3aypyc HarmonanpHoi meaununckoi 6ubnuorexku CLITA
Te3aypyc MeJULIMHCKOM OnbmroTekn Poccun
Te3aypyCc MEIUIIMHCKOH OHOIMOTEKH AHTITHH
Te3aypyc MeXayHapOo HOW METUIIMHCKOW OMOITHOTEKH

17.CripaBOYHHK JICKAPCTBCHHBIX MPETIapaToB-...
Lib-Med
v VIDAL
"DHuuknoneaus aexkapcrs- PJIC"

18. /15151 Cy>KeHUsI TEMATHKH B T€3ayPYC BKIIOYAIOT:
v Habop kBanuduraTopos
Hab6op aeckpuntopon
Bce nepeuncnennoe

19.Homep IeCKpHIITOPA MOKET JIM U3MEHSTHCS C Pa3BUTHEM Te3aypyca?
HET
v na

20./leckpHUnTOpBI CHAOKEHHI :
TOJIKOBaHUSIMH
CIIMCKOM CHMHOHHMMOB WM OJIN3KUX IO CMBICITY TEPMHHOB
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Tema 2-5

BENCHMARKS FOR TEST TASKS

ON THE OPTIONAL DISCIPLINE
"INFORMATION TECHNOLOGIES IN MEDICINE»

System Matlab is

1. universal mathematical system

2. using a text editor

3. algorithmic programming language
4. database management system

. The analogues of Matlab is not true
1. Basic
2. Mathematica
3. Maple
. The panel contains Math
1. buttons with palettes of frequently used mathematical symbols
2. buttons with mathematical actions
3. lists of mathematical functions
4. buttons for programming functions
. The symbol := in Matlab is denoted by
1. assignment
2. equality
3. the approach
4. description
. the assignment Operation in a Matlab document has the form:
1. a=5
2. a5
3. &5
4. ab
. when entering an assignment character from the keyboard, enter
1. colon
2. asemicolon
3. space bar
4. the equal sign
. to change the format of the result, you need to
1. change the number of characters in the result Format window
2. add zero to the result
3. change the accuracy of calculations
4. enter the original data with greater accuracy
. Before entering the lower index of the vector element you need to press
|
2. Shift
3. Alt
1. 4
. a Discrete variable allows
1. setthe variable to a series of numbers arranged in ascending order with equal increments
2. set the variable change interval
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3. change the value of the variable by one
4. there is no correct answer in the list
10. Built-in functions, located on the palette of the Calculator are entered into the document
1. click on the name of the function
2. only by entering the function name from the keyboard
3. highlight the function name on the Calculator palette
4. there is no correct answer in the list
11. If you specify a variable discrete step is omitted, then
1. the step is considered equal to 1
1. 2
2. step is considered equal to 0
3. step is considered equal to 0.5
4. error Message
12. Numeric constant TOL is designed for
1. accuracy tasks for approximate calculations*
2. setting the number of characters when displaying the result
3. setting the accuracy of the source data
4. setting the number of output results
13. To obtain a table of values of the function f(x) at the given discrete variable, the range should be entered

1. fx)=
2. f(x):=
3. f(x) and press the keybut
4. f(x)?

14. user Function
1. you need to describe it before its first use *
2. you can describe it anywhere in the document
3. you don't need to describe
4. there is no correct answer in the list
16. The cursor entry is marked
1. red cross
2. horizontal line red color
3. thered vertical line
4. there is no correct answer in the list
17. The placeholder symbol is
1. ablack rectangle where the character should be entered according to the format
2. black rectangular frame, which is fashionable to enter the formula
3. the red rectangle that displays the error message
4. there is no correct answer in the list
18. To move from one placeholder to another, and press

1. TAB
2. HOME
3. END

4. there is no correct answer in the list
19. To remove a part of the formula is necessary
1. select this part and press Del
2. press the Del key
3. press the Backspace key
4. Inthe list there is no right answer
20. To enter text directly in the computational field should be entered
1. symbol”
2. symbol/
3. the \ symbol
4.  the? symbol
21. in the place marked with the cursor, the chart template appears by
1. click on the corresponding template in the Graph panel
2. drag and drop the chart template
3. double-click on the place marked with the cursor
4. there is no correct answer in the list
22. If the function argument is not described when plotting the graph, then

20



1. by default, the chart will be plotted in the range from -10 to 10 in increments of 1
2. by default, the graph will be plotted in the range from -1 to 1 in increments of 0.1
3. an error message will appear
4. there is no correct answer in the list
23. When you build in the same pattern as 2 or more charts function names are introduced
1. separated by commas
2. separated by a colon
3. separated by a space
4. there is no correct answer in the list
24, to delete a chart, you need to
1. activate it with a mouse click and press the Del key
2. press the Del key
3. select the chart with the mouse
4. there is no correct answer in the list
25. To change the graphics color, symbol or line width in the Format dialog box graphics tab

1. Traces

2. X-Y Axes
3. Labels

4, Defaults

26. the “ - >" Symbol (arrow) is intended for
for performing symbolic calculations
1. toenter a comment
2. for analytical transformation of the function
3. to calculate the function
27. The key word simplify is used
when simplifying expressions
1. the decomposition of expressions into factors
2. when casting such terms
3. there is no correct answer in the list
28. The keyword factor is used
1. the decomposition of expressions into factors
2. when simplifying expressions
3. when casting such terms
4. there is no correct answer in the list
29. Keyword parfrac used
1. when determining the polynomial coefficients
1. when simplifying expressions
2. when casting such terms
3. there is no correct answer in the list
30. The key word collect is used
1. when casting such terms
2. when determining the polynomial coefficients
3. when simplifying expressions
4. there is no correct answer in the list
31. the panel is designed for analytical solution of mathematical analysis problems
1. Mathematics
2. Formatting
1. Standard
2. Calculator
32. to perform the operation of substituting the value of a variable in an expression, use the keyword
1. substitute

2. complex
3. solve
4. laplace

33. By substituting the variable value in the expression after the keyword to substitute the placeholder should be entered
a Boolean expression

variable

the formula

constant

PR
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35. the symbol is used for analytical differentiation
1. 1
2.
3.
4, =+

36.In the placeholders of the differential operator is required to enter
1. the function-dependent argument and the argument name
2. function name and argument name
3. name of the derived function and name of the argument
4. there is no correct answer in the list

37.In the placeholders of the operator of integration is required to enter
1. the function-dependent argument, the name of the argument and the limits of integration
2. the function name, the argument name and the limits of integration
3. name of the derived function and name of the argument
4. there is no correct answer in the list

38. the symbol is used for analytical differentiation

ol

3. there is no correct answer in the list
39. If the integral diverges, then
1. anerror message is displayed
2. the divergent integral is calculated
3. the integral is replaced by a convergent
4. there is no correct answer in the list
40. To move the design element of it within your document
1. selectand drag using the mouse
2. copy and paste to the desired location
3. delete and paste to the desired location
4. there is no correct answer in the list
41. To change the size of the element document is required
1. select and stretch (or compress) by dragging the black rectangles on the borders of the selection area
2. click the mouse several times within the element area
3. move the document element to Word and change the dimensions there
4. there is no correct answer in the list
42. The highlighting is done using
1. select properties of the Format menu item
2. Formatting panels
3. select Update from the View menu item
4. there is no correct answer in the list
43. To create a text region you want to enter a symbol
1. double quotation mark
2. colon
3. anopening square bracket
4. apostrophe
44. for formatting text in Matlab, use
1. Formatting panel
2. Standard panel
3. select Format in the main menu
4. there is no correct answer in the list
45. For installation of a paragraph is used
1. the markers on the ruler
2. select Format in the main menu
3. Formatting panel
4. there is no correct answer in the list
46. the number of copies when the document is printed is set in the window
1. inthe document print window
2. in the page options setup window
3. use the Print command
4. there is no correct answer in the list
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The end of the 40s of the 20th century was marked by the birth of a new science - , the date of occurrence of
which is associated with the publication of the fundamental work of K. Shannon's " Mathematical theory of communication "(1948).

information
theory coding theory
mathematical Cybernetics

The conversion of a message into a signal consists in converting non-electrical values that determine the initial message into
electrical values and is performed in special devices that receive input data from the source. , and the output is
electrical signals.

message

signal cardiogram

Signals are transmitted over a distance of
communication channel communication
lines

wires

A communication channel is a set of technical means that provide transmission from the point of departure of the
message to the point of reception.

electrical signals
messages
emails

busersl k 3auery

PenepajbHOE rocy1apCTBEHHOE OK0IKeTHOE 00pa30BaTE/IbLHOE YUPeKIeHHE
BbIcIIero o0pa3oBanus «CeBepo-OceTHHCKAsI TOCY1apCTBEHHAsi MEAUIUHCKAS aKAAeMU»
Munucrepcrsa 3apaBooxpaHenust Poccuiickoit @egepanuu

Kadeapa — xumun u huzuku

®axkyabTer—31.05.01. JleyeOHoe [eqo0 (4aCTHYHOEe IpenojAaBaHHe Ha
AHIIMHCKOM)

Kypc 4

Jqucounanaa — « MHbopMalMOHHBIC TEXHOJIOTHH B MEIULIMHE)

Bbuaer k 3adery Ne 1

1. Unadopmarnmonnsie  TexHosmoruu. IlpeamerHas  obmacte.  MeaunMHCKHE

I/IH(l)OpMaHI/IOHHBIe CHUCTCMBEI.
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2. Cucrema Matlab u maxer Processing Toolbox

3aB. kadeapoii, 1.X.H ., mnpodeccop P.B. Kanarosa
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