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DESIGNING THE AMBIGUOUS TASKS AND TASKS
WITH MISSING DATA FOR PERFORMANCE
OF COMPUTER LABORATORY WORKS

Abstract. Here are suggested the examples of ambiguous tasks and tasks with missing data for performance of
computer laboratory works on the models "Composition of Vectors" and "Relative movement", "Movement with
Acceleration of Gravity", "Movement with Continuous Acceleration", "Elastic and Inelastic Collision" and "Elastic
Impacts of Spheres models". The choice of two interconnected parameters is necessary in ambiguous tasks which
defines the set condition. Such tasks can have several decisions. While solving them the student has to choose one of
parameters proceeding from computer model capacity, first to solve them on paper, then realize these conditions in a
computer experiment, check result and reflect results in answers. Lacking parameter is determined in tasks with
missing data in the first instance, and this parameter is chosen on the assumption of a computer model capacity, and
further acts in the same way as in the previous case. Such tasks are improves the logical thinking, and the ability to
find an optimal way of the solution of a task. Brief characteristics, an opt for change of initial parameters and
questions discussed for the solution of tasks are given to each computer model.

The suggested tasks had a trial at Nazarbayev Intellectual School for the physical and mathematical direction in
Shymkent, at regional school "Daryn" for exceptional children and at school gymnasium named after M. Auezov in
Arys. Most of pupils performed all tasks with big interest.

Keywords: speed, acceleration, flight range and altitude, targeted distance, force of friction.

The President of the Republic of Kazakhstan N. Nazarbayev has told in his Message "Strategy
"Kazakhstan-2050" is a new policy of the established state" to the people of Kazakhstan having
emphasized the priorities in education: - We should make modernization of techniques of teaching and
develop actively the online-education-systems and create the regional school centers. We have to
intensively introduce innovative methods, decisions and tools to the national education system, including
distance learning and training in online mode, which is available for those who want [1].

For accomplishment of the set tasks the "Theory and Technique of Teaching Physics" department of
SKSU named after M. Auezov of the MES of the Republic of Kazakhstan has introduced the disciplines
"Information technologies in education", "Information technologies in teaching physics", "The technique
of using the electronic textbooks in teaching physics" in training process since 2013, which provide the
development and use modern information technologies in teaching physics.

There have been created the new computer models, training programs, databases and a technique of
their usage in teaching physics at schools, colleges, lyceums and HIGHER EDUCATION ESTABLISH-
MENTS.
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One difficult problem at introducing these results in educational institutions is insufficient practical
skills of school teachers in using computer models of the physical phenomena at carrying out laboratory
works at organizations. Activization, motivation and eventually learning efficiency in many respects
depends on the organization of computer laboratory works. According to many domestic and foreign
experts A powerful tool of teaching physics is production of the Fizikon company. Each teacher of physics
optionally can independently design computer laboratory work, using interactive models from the
multimedia course "Open Physics" of the Fizikon company [2-4]. And therefore it is recommended to use
the same algorithm for creation of laboratory works which was applied in this multimedia course. At first
it is recommended to sort the theory of a question, then to answer control questions, then to do the tasks
while working out on these tasks it is necessary to make a computer experiment and to check the received
result. Certainly, For the accomplishment of computer laboratory works short data from the theory, fact-
finding tasks to the corresponding computer model, which provide the description of work of interactive
model have to precede ambiguous tasks and tasks with missing data for performance of computer
laboratory works. We presented such tasks in works [5-17]. In ambiguous tasks the choice of two
interconnected parameters is required, which define the specified condition. Of course such tasks can have
several decisions. While working out these tasks student has to choose one of parameters relying on the
possibility of computer model, first work out on paper, then realize these conditions in a computer
experiment and check result. Lacking parameter will be determined firstly at tasks with missing data, and
this parameter will be chosen proceeding from a possibility of computer model, further students act as in
the previous case. Such tasks develop logical thinking, ability to find an most suitable way of solving tasks
and their realization on computer model.

Ambiguous tasks and tasks with missing data for performance of computer laboratory works on some
sections of physics with use of the "Open Physics" resource are given below 1.1. resource [2].

Tasks with missing data and ambiguous tasks.

1. The discussed questions:

* River speed compared with the coast is 1 m/s, and boat speed compared with the coast is 3 m/s. The
task is to find the resultant speed of the boatman when he goes down stream and against the current stream

* On the inclined plane with a tilt angle 0=300 the body of mass of m=1kg is located to a horizontal.
The body is affected by force of F=1 N directed up along the plane. The task is to define the Module of the

* The body is thrown at an angle a=300 to the horizon with an initial speed v0=5 in m/s. Define v0x
and v0y. By what maximum height do the body, time of rise and time of falling, and also flight time rise.
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* What component of speed is responsible for flying range of the body thrown at an angle to the

» Write the equation of a trajectory of body movement in in the field of Earth gravitation if it is
thrown at an angle a to the horizon with an initial speed v0 from a hill h height.

1. Computer models: Composition of vectors. Relative movement. Models can be used for
demonstration of laws of composition, subtraction of vectors and the choice of vectors module size and
their direction.

1.1. Width of the river is 100 m, watercourse speed is u=3 m/c. With what speed and under what
angle to the river bank does the boatman have to sail to be transported on other coast on the shortest way?
The task is to realize this experiment on computer model.

ANSWers:......cccceuvenee. Computer results .........cccceevennnee.

1.2. Width of the river is 100 m, the speed of a watercourse is u of =3 m / ¢. With what speed and
under what angle to the river bank does the boatman have to sail to be transported on other coast in 25¢?
The task is to determine resulting speed of V and demolition Ax as well. To realize this experiment on
computer model.

ANSWETS: ettt Computer results...........cceeeeeruennen.

1.3. Width of the river is 100 m, the speed of a watercourse is u =4 m / ¢. With what speed and under
what angle to the river bank does the boatman have to sail to be transported on other coast in 20 c¢? The
task is to determine resulting speed of V and demolition Ax as well. To realize this experiment on
computer model.

ANSWETS:.eeeeieecieeeiie et Computer results........c.ccccvererennne.

1.4. Width of the river is 100 m, the speed of a watercourse of u of =5 m / c. With what speed and
under what corner to the river bank the boatman to be transported on other coast 20 with has to float? To
determine also rezultirushchy speed of V and demolition Ax as well. To realize this experiment on
computer model.

ANSWETS: ettt Computer results.........cccceeceeruennen.

1.5. Width of the river is 100 m, the speed of a watercourse of u of =5 m / ¢. With what speed and
under what angle to the river bank does the boatman have to sail to be transported on other coast in 23¢?
The task is to determine resulting speed of V and demolition Ax as well. To realize this experiment on
computer model.

ANSWETS: .eeeevieereeeiieeieeeiee e Computer results..........cccceerevennee.

2. Computer model: The movement with gravity acceleration. It is used for demonstration of
body movement thrown from a certain height from the Earth's surface at an angle to the horizon. On the
screen it is given schedules of dependence of speed and body coordinate on time.Choice of initial
parameters of the movement is provided and on the screen you can observe the movement in the
stroboscopic mode.

2.1. From what height and for what time does the body freely fall if its final speed makes 34.3 m/s?
To determine final speed as well. To realize this experiment on computer model.

ANSWETS: ettt Computer results.........cccceervrenennee.

2.2. From what height and with what final speed does the body freely fall if it flies with 3,5¢ ? To
determine also final speed. To realize this experiment on computer model.

ANSWETS:..oeeneieeeiieeeieeeiee et eiee e Computer results.........ccccvevreennennen.

2.3. From what height and with what initial speed is the body vertically up thrown if it flew 5,5s? To
determine also final speed. To realize this experiment on computer model.

ANSWETS:..eeeieeeiieeeteeeiee e Computer results.........ccccvevreennennen.

2.4. From what height and with what initial speed is the body vertically up thrown if it flew 6,9s? To
determine final speed as well. To realize this experiment on computer model.

ANSWETS:.eeeeieeeeieeeiie et eee e Computer results.........cccceevreennenen.

2.5. For what time does the body thrown from height vertically up with an initial speed of 25 m/s fall
to the Ground? To realize this experiment on computer model. To determine final speed as well.

ANSWETS: .eeeeveecereeeiee et eiee e Computer results.........ccccceveennennee.

— ] —
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3. Computer model: The movement with constant acceleration. It is used at demonstration of the
uniform accelerated rectilinear movement of a body. The choice of initial parameters of the movement is
provided. There are provided the Schedules of dependence of speed, acceleration, a way and movement
from time.

3.1. With what initial speed and with what acceleration does the body have to move if through 1,0s its
final speed reached 10 m/s? What distance it will pass during the movement? To realize this experiment
on computer model.

ANSWETS: ettt Computer results.........cccceeveenennee.

3.1. With what initial speed and with what acceleration does the body have to move if through 35,0 s
its final speed becomes 4.50 m/s? What distance it will pass during the movement? To realize this
experiment on computer model.

ANSWETS:.eeeeveecirieeieeeiee e eree e Computer results.........cccccveennennee.

3.2. With what initial speed and with what acceleration does the body have to move if through 36,0 s
its way was 38,80 m? What his final speed? To realize this experiment on computer model.

ANSWETS: ettt Computer results.........cccceeveennnee.

3.3. With what initial speed and with what acceleration does the body have to move if through 145 s
its way is 145 m? What his final speed? To realize this experiment on computer model.

ANSWETS: ettt Computer results.........cccceeveenennee.

3.4. With what initial speed and with what acceleration did the body move if its way for 68,0 s was
115,6 m? What his final speed? To realize this experiment on computer model.

ANSWETS: ettt Computer results.........cccceervvennenee.

3.5. With what initial speed and with what acceleration did the body move if its speed by the time
68,80s was 3,40 m/s? What is its way during the movement? To realize this experiment on computer
model.

ANSWETS: ettt Computer results.........cccceeveenennee.

4. Computer model: Movement on the inclined plane. It is used for a research of the movement of
a body in the presence of friction force and external force.

4.1. The body with a mass of m=2kg is located on the inclined plane. External force is absent. At
what tilt angle and coefficient of friction it will slide on a plane surface with acceleration and =2,06 m/c2.
The task is to determine sliding friction force as well. To realize this experiment on computer model.

ANSWETS: et Computer results...........ccoecvereeennen.

4.2. The body with a mass of m=3kg is located on the inclined plane. External force is absent. At
what tilt angle and coefficient of friction it will slide on a plane surface with acceleration and =2,06 m/c2.
The task is to determine sliding friction force as well. To realize this experiment on computer model.

ANSWETS: ettt Computer results.........c.cceeceereeennen.

4.3. The body with a mass of m=2kg is located on the inclined plane. The external force of F=10,0 H
works parallelly to the inclined plane down. At what tilt angle and coefficient of friction it will slide on a
plane surface with acceleration and =7,06 m/c2. The task is to determine also total force. To realize this
experiment on computer model.

ANSWETS:.eeeeiieeiieeeieeetee et eee e Computer results.........cccceevreennennee.

4.4. The body with a mass of m=3kg is located on the inclined plane. The external force of F=10,0 H
works parallelly to the inclined plane down. At what tilt angle and coefficient of friction it will slide on a
plane surface with acceleration and =5,39 m / c2. The task is to determine total force as well. To realize
this experiment on computer model.

ANSWETS: ettt Computer results.........ccoceeveenennee.

4.5. The body with a mass of m=3kg is located on the inclined plane. The external force of F=3,1 H
works parallel to the inclined plane up. At what tilt angle and coefficient of friction it will slide on a plane
surface with acceleration and =1,02 m / c2. To determine also total force. To realize this experiment on
computer model.

ANSWETS:.eeeeiieeieeeiie e eeee e Computer results..........ccccvererennee.

5. Computer models: Elastic and inelastic collision and impact of elastic spheres. There are used
research of elastic and inelastic collision of bodies on the basis of law of conservation of impulse and
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energy, and includingly for a case of noncentral impact is used. The choice of initial parameters is
provided.

5.1. What mass be the mass of spheres that they at head-on elastic collision have exchanged speeds.
To realize these experiments on computer model.

ANSWETS: ettt Computer results.........cccceeveenennee.

5.2. Which have to be the mass of spheres that they at not head-on elastic collision have scattered at
right angle. To realize these experiments on computer model.

ANSWETS: ettt Computer results...........cceeeeeruennen.

5.3. Which have to be the mass of two carts that they after head-on inelastic collision have stopped?
To realize this experiment on computer model.

ANSWETS: ettt Computer results...........cceeevererenen.

5.4. Which have to be the mass of two carts that after elastic collision the speed of one of them was
twice more than another? To realize this experiment on computer model.

ANSWETS: .eeieieeeiieeiee ettt Computer results.........ccccvervvennenen.

5.5. At what ratio of the masses (m1/m2) of spheres the speed of spheres after elastic head-on
collision will be V1=6,53 m/s and V2=16,3 m/s if the first ball at a speed of V=9,8 m/s. To realize this
experiment on computer model.

ANSWETS: ettt Computer results.........cccceeveenennee.

The proposed tasks were tested in Nazarbayev to intellectual school of physical and mathematical
direction Shymkent, the regional school "Daryn" for gifted children and in the school gymnasium them
M. Auezov of Arys. Most students with great interest fulfilled all tasks.
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H. C. CaiinysnaeBa, K. A. Kaobui0exos, /I. T. IlazslioBa, X. A. Ammpoaes, A. O. Kanukyaosa
M. O. Oye3os ateiHaarsl OHTYCTiK Kasakcran Memnekertik yHuBepeuteri, [lIsimkenT, Kazakcran

KOMIIBIOTEPJIIK 3EPTXAHAJIBIK )K¥MBICTAP/IbI OPBIHAAY YIIIH BIPMOH/AI EMEC
ECENITEP MEH BEPUI'EHJIEPI TYT'EJI EMEC ECEIITEPAI KYPACTBIPY

AHHoTaums. Makanana «Bekropnapasl Kocy», «CablcThIpMalibl KO3FabIc», «EpKiH Tycy yaeyiMeHn Kosranbic», « TypakTsl
yIeyMeH Kozraibicy, «Ceprimai jxkoHe cepriMmci3 COKKby, «IllapiapapiH ceprmiMai COKTHIFBICYB» MOJCIICPiHIC KOMIBIOTEPIIiK
3epTXaHANBIK >KYMbICTapbl OpBbIHIAYFa apHaJFaH OipMOHII eMec ecenTep MEH OepluIreHAepi TYTel eMec ecenTepre MbIcangap
KapacThIPbIIFaH.

Bipmonzi emec ecenTepie OepiireH MAPTTH AaHBIKTAMTHIH €Ki e3apa OaiilaHBICKaH mapaMeTpAi TaHgay kepek. MyHmait
ecenTepin OipHenre menriMi Gomaaer. OnapAbl MeNry Ke3iHAe OKyIIbl KOMIBIOTEPIIIK MO/ MYMKIH/IITIH ecKepim, mapamerp-
JepiH ilriHeH OipeyiH TaHjaal, Kara3za IIbIFapbII, COAaH COH OCHI MApTTapAbl KOMIIBIOTEPIIIK TOKIpHOeIe JxKy3ere acspy Kepek.
HotmxeHi Tekcepin GofFaHHAH KeifiH oappl Xayar TYpiHIE KepcTeTy Kepek. bepiirenaepi Tyren emMec ecentep/ie aaabIMeH
XKETIell TypFaH mapaMmeTp aHbIKTanagbl. byl mapameTp KOMIBIOTEPIIK MO MYMKIHAIMH ecKepiiin TaHgaizaapl. Opi Kapait
aIBIHFBI XKaFqaiareiaail apekeT ereni. OcplHIal ecenTep KHUChIHMEH OWIay/pl, €CENTi IIbIFapy/IblH OHTANIIbI 9[ICIH aHBIKTAY
JAFIBICHIH JaMBITAAbl. Op KOMITBIOTEPIIIK MOJENTe OHBIH KbICKAallla CHIIaTTaMachl, 0ACTalKpl apaMeTpiepai e3repTydl TaHaay,
ecenTepAi ey YIIiH cypakTap OepinreH.

YChIHBUIFAH TalchpManap ¢Gusnka-mMareMarika OarpITbiHIarbl HazapOaeB 3usTkepiiik MekTeOi, JapbIHabl Oannapra apHai-
raH «JlapblH» 00JIBICTHIK MEKTEO1, APBIC KaslachIHBIH M.Oye30B aThIHAaFbl MEKTEI-TUMHA3Ms/Ia ChIHAKTaH OTKi311/i. OKyIbLIap-
JIbIH GACBIM KOIIIILIIri TalChIpMalIap/bl aca KbI3BIFYIIBIUIBIKIICH OPBIHIAIBL.

Tyiiin ce3mep: XbUIIAMABIK, YACY, YIIYABIH aIbICTBHIFBl MEH OUIKTIT], AOJIACY KAIIBIKTHIFBI, YHKEIIC KYILI.

H. C. CaiinyanaeBa, K. A. Ka6b116exoB, /1. T. I1a3zblnoBa, X. A. Amupo6aes, A. O. Kaaukyjaosa
IOxH0-Kazaxcranckuii rocygapcTBeHHsbl yHuBepeuteT uM. M. O. Ayaszosa, IlIsiMkenT, Ka3axcran

KOHCTPYUPOBAHUE HEOJHO3HAYHBIX 3AJJAY U 3AJIAY C HEJOCTAKOIIIUMH JTAHHBIMHU
JJI51 BBIITOJIHEHUS KOMIIBIOTEPHBIX JIABOPATOPHBIX PABOT

AnnoTtanus. [Ipemnararorcss mpuMepsl HEOJHO3HAYHBIX 3alad M 3a0ad C HEAOCTAIOIMIMMHU AHHBIMH JJIsI BBITOJTHEHUS
KOMITBIOTEPHBIX JIA0OPATOPHBIX paboT Ha Monaeisix «ClokeHHe BEKTOpoB» U « OTHOCHUTEIbHOE JIBMKEHUCY, «J[BHKEHUE C YCKO-
peHHEM CBOOOIHOTO TAJCHUSY, «/IBIKEHHE ¢ TIOCTOSHHBIM YCKOPCHUEM», « YTIPYToe U HEYIIPYroe CTOJKHOBEHHEY» U «YTPyroe
coymapeHus mapoB». B HEOJHO3HAUHBIX 3ajadax TpeOyeTcs BHIOOP JBYX B3aMMOCBS3aHHBIX MApaMETPOB, OMPEICIISIONINX
3aJTaHHOC YCIIOBHE. Y TaKUX 3a/1a4 MOTYT ObITh HECKOJIBKO perieHuid. [Ipu ux pereHnn 00yvaroIniics TOKEH BRIOPATh OJIMH U3
[apaMeTpoB UCXOJs U3 BO3MOKHOCTH KOMITBIOTEPHON MOJENH, MpopeiaTh Ha Oymare, 3aTeM peaqn30BaTh 3TH YCIOBHS B KOM-
MBIOTEPHOM 3KCIIEPUMEHTE, NPOBEPUTH PE3yJbTaT U OTPA3UTh PE3yJIbTaThl B OTBETaX. B 3ajauax ¢ HEJOCTAIOUIMMHU JaHHBIMH
CHayaJa OINpeessieTCs] HeIOCTAOLINIA MapaMeTp, BRIOUPAETCsS 3TOT MapaMeTp MCXOAs U3 BO3MOKHOCTH KOMITBIOTEPHON MOJIEIH,
Jlasiee TOCTYMAOT TaKKe KaK B MPEABIIYIIEM CiTydae. Takue 3aJaudl pa3BUBAET JIOTHIECKOE MBIIUICHHE, YMCHHE HAXOAUTh ONTH-
MaJIbHBIN criocol pemeHus 3aaa4yn. K kaxao0ii KOMIBIOTEPHOW MOJETH JaeTcsl KpaTKas ee XapaKTePHCTHKA, BBIOOP M3MEHEHHS
HAYaIbHBIX TTAPAMETPOB U BOIIPOCHI, 00CYKIaeMble JUTS PEIICHHS 3a1ay.

TIpemtoxxennsie 3aqanus anpodupoBansl B HazapOaeB MHTEIICKTYaIbHOM IIKOJIE (PU3MKO-MATEMATHICCKOTO HAIIPABICHUS
r. llIsiMkeHT, 06acTHOM 1IKOJIE «J]apblH» Ui OJJApPCHHBIX IETCH U B IKOJC-TUMHA3UU UM. M. Ay330Ba r. ApbICh. BOIBIIMHCTBO
ydamuxcs ¢ O0NbIIOH 3aMHTEPECOBAaHHOCTHIO BBIMOIHAIM BCE 3aJaHUSI.

KnroueBble cj10Ba: CKOPOCTh, YCKOPEHHUE, TaIbHOCTh M BBICOTA MOJICTA, IPULICIEHOE PACCTOSHHUE, CUJIa TPEHHUS.
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