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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 modemization 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
ESTABLISHMENTS.

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
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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 of the river, and also his speed if he directs the boat at right angle to the coast.

¢ 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 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.

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

ANSWEIS: ..o, Computer results ...............c.........

1.2. Width of the river is 100 m, the speed of a watercourse is u of =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 in 25¢?
The task is to determine resulting speed of V and demolition Ax as well. To realize this experiment on
computer model.

ANSWETS ..o Computer results................cc......

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 ¢? The
task is to determine resulting speed of V and demolition Ax as well. To realize this experiment on
computer model.

ANSWETS. ..o Computer results................cococ.....

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 ..o Computer results................c.......

1.5. Width of the river is 100 m, the speed of a watercourse of u of =5 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 in 23¢?
The task is to determine resulting speed of V and demolition Ax as well. To realize this experiment on
computer model.

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.

AT S CT S s s s s s s s o g Computer results...............cccoco...

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.

ANSWEIS. ..o Computer results................ccooo....

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.

ANSWEIS. ... Computer results..................o.......

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. ..o Computer results...........................

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.

ANSWEIS ..o Computer results...............ocoevvenn..

3. Computer model: The movement with constant acceleration.

It 1s used at demonstration of the uniform accelerated rectilinear movement of a body. The choice of
mitial parameters of the movement is provided. There are provided the Schedules of dependence of speed,
acceleration, a way and movement from time.
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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.

ANSWEIS. ... Computer results.................ccocoo....

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.

ADNSWETIS ..o, Computer results..............cooeveenn..

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.

ANSWEIS ..o Computer results...........................

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.

ANSWETLS ..o Computer results..............cooenennn.

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.

AT SV E T s s 5 s o a0 R Computer results.................cco.....

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.

ANSWEIS. ... Computer results.................ccocoo....

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.

ANSWEIS ..o Computer results...........................

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.

ANSWETIS oo Computer results.................cc......

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 / ¢2. The task is to determine also total force. To realize this
experiment on computer model.

G VU111 (PN Computer results.................cooo....

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 / ¢2. The task is to determine total force as well. To realize
this experiment on computer model.

ANSWEIS ..o Computer results...............coccoen..

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 / ¢2. To determine also total force. To realize this experiment on
computer model.

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 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.

ANSWEIS. ..o Computer results.................co.......
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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! ... Computer results

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. ..o Computer results..............coooeveneene.

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! ... Computer results.............ccceevenn.

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: ... Computer results.................cco.......

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. CaiinynmaeBa, K. A. Kaobui6exos, /I.T. Ila3buioBa, X.A. Amup6aes, A.O. KanukyoBa
M.O.Oye30B atsHaarel OHTYCTIK Kazakcran MemnekeTTik yHUBepcuTeTi, [1IbIMKeHT K., KazakcTan

KOMIIbIOTEPJIIK 3EPTXAHAJIBIK ZKYMbICTAP/AbI OPBIHJIAY YIIIH
BIPMOHAI EMEC ECEIITEP MEH BEPIVITEHAEPI TYT'EJI EMEC ECEIITEPAI KYPACTBIPY

Annoranusi. Makanana «Bexroprap/pl Kocy», « CalbIcTHIPMAIIBI KO3FabIcy, « EpKIiH TYCy YleyiMeH KO3FalbICy, « TypaKTh
Y/IEYMEH KO3FalbIcy, «CepIiM/Il KoHE CepITiMci3 COKKBDy, «IIlapiap/IblH cepriiMIi COKTHEFBICYBDY MOJIETbAECPIH/IE KOMITHIOTEPITIK
3epTXaHalbIK JKYMBICTap bl OpPHIHJIayFa apHaFraH GipMOHJII eMec ecenTep MeH GeplIreHjiepi TYTell eMec ecelrepre Mblcaiaap
KapacThIPbUEFaH.

Bipmonyi emec ecenrepjie GepilreH IMApTTHl aHLIKTAUTHIH €Ki o3apa CalllaHbICKaH MapaMeTpii TaHaay Kepek. Mymjpai
ecerrrep/iiy OipHerrie mierntiMi Gonapl. Onap/p! MeTy Ke3iHAe OKYIIbI KOMIBIOTEPIIK MOIEh MYMKIH/IITIH €CKepiIl, ITapaMeTp-
TIep/IiH iITiHeH OipeyiH TaHar, Karas/a MIBLIFaphIL, COJaH COH OCHI IMAapTTap/bl KOMIIBIOTEPITIK TOKIpUOe;Ie Ky3ere achpy Kepek.
HotuxeHi Tekcepin OoraHHaH KeHiH olap/bl ’Kayall TYpiH/e KopcTeTy KepeK. bepilreHiepi Tyrel eMec ecerrep/e alIbIMeH
JKeTIeH TypraH TlapaMeTp aHbIKTalaibl. Byl mapaMeTp KOMIIBIOTEPITIK MOJIETh MYMKIH/IIMH eCKEPUTIT TaHAaIa bl Opi Kapai
aIIBIHEBL JKarJaliareliai opekeT ereni. OchIHal ecenTep KUChHMEH Olay /b, €CEIlTl IIbEFapy JblH OHTAMIIbl 9/ICIH aHBIKTAy
JIaFIbICBIH JIAMBITA L. Op KOMITHIOTEPIIIK MOJIENbIe OHBIH KbICKAllla CUIlaTTaMachl, 6acTallKhl IapaMeTpIIep Il o3repTy i TaHIay,
ecenTepIi eIy YIIiH cypakTap GepiireH.

Y CHIHBUTFaH TallchIpMaiap Qu3uKa-MaTeMaTuka OarbIThIHAAFE HazapGaeB 3usTkepiTik MekTedl, JaphIHbl Ganapra apHal-
FaH «/lapplH» OGMBICTBIK MeKTeGl, ApBIC KalachHBH M.Oye30B aThIH/arsl MEKTEI-TIMHA3Ms/ja ChIHAKTAaH OTKI3UIMl. OKyIIbI-
Tap bIH 0achIM KOIIIILUIT TalchipManap/Ibl aca KbI3bIFYIBUIHIKIIEH OPhIH/Ia/IBL.

Tyiiin ce3aep: KbULIaMIBIK, V€Y, VIITYIbIH aBICTHIFBI MEH GHIKTITI, JONJIEY KAMIBIKTHIFDL, YHKETic KYIT.
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H.C. CaiinynmaeBa, K. A. Kadbui6exos, /I.T. Ilazbuioa, X.A. Amup6aes, A.O. KanukytoBa
IOxH0-Kazaxcranckuii rocy fapcTBeHHbINM yHUBEpcuTeT MMeHN M.O.Ay3308Ba, I.I1IbIMKEHT

KOHCTPYUPOBAHUE HEO/JTHO3HAYHbIX 3AJIAY 11 3AJAY C HEJOCTAIOIIMMHA
JAHHBIMU I BBINTOJHEHWA KOMITbIOTEPHBIX IABOPATOPHbBIX PABOT

Annoranust. [Tpemiararorcst mpuMepsl HeOJHO3HAYHBIX 3aj1au U 3a/][a4 ¢ HeJJOCTAIONMMU JTAHHBIMU JUTS BHIIOTHEHUS KOM-
IIIOTEPHBIX J1a00paTOPHBIXPAOOT Ha MOJEIIX «Clo)keHHe BEKTOPOB» U «OTHOCUTENBHOE JBUKEHUE», « [[BIKEHHE C yCKOpe-
HUEM CBOGOHOTO MaJeHIsDy, «J[BIKEHHE C ITOCTOSHHBIM YCKOPEHHEM», « YIIPYToe M HEYIIPYroe CTONKHOBEHHE» U « YIIPyroe
COyJlapeHusl IapoBy. B HEOJHO3HAUHBIX 3ajadax TPeOyeTcsl BBIOOP JBYX B3aMMOCBSI3aHHBIX I1APAMETPOB, OIPEEISIOIIMX
3aJIaHHOE YCIIOBUE. Y TaKUX 3ajiad MOTYT ObITh HECKOIBKO pereHui. [Ipu ux pereHun o6y yaronuicst JoIHKeH BHIOpaTh OJH U3
IIapaMeTPOB, MCXOJSI U3 BO3MOKHOCTH KOMIIBIOTEPHOM MOJENM, IIpopeliars Ha OyMare, 3aTeM pealu30BaTh STU YCIOBHS B
KOMITHPIOTEPHOM DKCIIEPUMEHTE, IIPOBEPUTH PE3YIIbTAaThl U OTPa3UTh UX B OTBeTaX. B 3ajadax ¢ HEJOCTAIONMMU JAHHBIMU
CHayasla OIpeersieTcs HEIOCTAIONMI TapaMeTp, BEIOHPAETCs STOT IapaMeTp, UCXO U3 BO3MOKHOCTU KOMIIBIOTEPHOM MOJIENH,
Jlatee TOCTYIAIOT Takke, Kak B IpejbIIyIieM ciydae. Takue 3ajaud pasBUBAIOT JIOTUUECKOE MBUIUICHUE, YMEHUE HaxOUTh
OIITUMAIBHBI CII0cO0 pemeHust 3a1aun. K xax10i KoMIIBIOTEPHOIN MOJIENH JaeTcs KpaTKasl €€ XapakTepUCTHKA, BEIOOD U3MEHE-
HUSI HAYAITHHBIX IIapaMeTPOB U BOIIPOCHL, 00CYKIaeMble JUIS PEITIeHus 3a1au.

IIpemtosxeHHbIE 3ajaHK anlpoOupoBaHbl B HazapOaeB MHTEINIEKTYIbHON MIKOIE (PU3UKO-MaTeMaTUUECKOTO HallPaBIICHYS
r. [ITeiMKeHT, 00nacTHOU TTKoJIe «J{aphlHy» U OJJApEHHBIX JeTel U B MIKoNIe-TUMHA3Mh uM. M.Ay»30Ba I ApbICh. BONBITIMHCTBO
YHaIIMXCs BBITOIHAIM BCE 3aJaHKs ¢ GOTIBIION 3aMHTEPECOBAHHOCTRIO.

KiioueBble ¢lI0Ba: CKOPOCTh, YCKOPEHHE, TATLHOCTH U BHICOTA IOJIETa, IIPHUIETIHHOE PACCTOSHUE, CUJIa TPEHUSL
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