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1. BinHUIbKUH HaIlIOHATBHUN TEXHIYHUNA YHIBepcUTeT, BiHHUIA

Y crarti oOrpyHTOBaHO HEOOXiMHICTH CaMOCTIMHOI poOOoTHM y cTymeHTiB. HaBeneHo mpwuxitan
BHKOPHCTAHHS KOMIT FOTEPHUX TEXHOJIOTIH 1 Tporpam I aKTHBI3aIlil Ta ONTUMI3aIlii iX poboTH.

Mertoro cTarTi € OOTpyHTYBaHHsS HaBeIEHOI METOAMKH BHKOPHUCTAHHS KOMIT IOTEPHHUX TEXHOJOTIH i
mporpam AJis aKTUBi3alil Ta ONTHMI3aLlii IX caMOCTIHHOT poOOTH 3 TEOPETUYHOT MEXaHIKH.

I'onoBHa MeTa BHIOI OCBITH € (OPMyBaHHS 31 CTYIACHTA CIICLIaIiCTa SIKUH 3MATHUHA 10 PO3BUTKY 1
OCBOEHHSI HOBHX 3HaHb BIJIITOBIHO IO BUMOT Cy4acHOCTi. ToOTO MallOyTHi# criemiaiicT MOBHHEH HE TiTbKU
3aCBOIOBATU 3HAHHA, a 1 TBOPYO iX 3aCTOCYBaTH, YMITH CTaBUTH HOBI NpPOOJIEMH, aHANi3yBaTH BapiaHTH iX
BUKOHAHHS 1 3HAXOJIMUTH BipHI ONTHUMaNbHI pe3ynbTatu. [Ipy camocTiitHili poOOTi MeTa KOKHOTO 3aBJaHHS
MOBHHHA OyTH OCMHUCIIEHA, TOOTO JUTs BAKOHAHHS 3aBJJaHHS CTYACHTH CIIUPAIOTLCS Ha CBOT 3HAHHS, MTPEMETHI
BMiHHS, JAOCBiJl B BUBYCHHI JaHOi AMCUMIUIIHM, a TAKOX yMIHHS KOPHCTYBaTHCS METOJaMH HaBuaHHA. B
MpoIIeci CAMOCTIHHOT pOOOTH CTYICHT MOJKE: 3aCBOITH TEOPETHYHHI MaTepiall 3 JaHOT TUCIMILTIHN; 3aKPITTUTH
3HAHHSI TEOPETHYHOTO MaTepialy MPaKTUYHUM IILISIXOM (BUKOHAHHSI pO3paxyHKOBO-rpadiunux pooit (PI'3),
KoHTpobHUX poOiT (KP) Tommo); BUKOpHCTOBYBaTH OTpHMaHi 3HAHHS Ta MPAaKTUYHI 3HAHHS AJS aHAIi3y
cUTYyalii Ta BiAMpaLlOBaHHS PaBUILHOTO PillIeHHs, 17151 QopMyBaHHs BIacHOI O3uLii, Teopii, Moaeni. Tomy
caMmocTiliHa po0OTa CTyJeHTa JI)KUTh B OCHOBI OCBITHBOTO Ipoliecy i GopMmye Taki prcu 0COOUCTOCTI, SIK:
CaMOCTIHHICTh; TBOpPYE BIJHOILICHHS IO Npalli; BIAMOBIIAIBHICTh;, BMIHHS IUIAHYBaTH pPOOOTY; BMIHHS
BUOUpaTH croci0 (crmocoOu) HaHOITBIN MIBUIKOTO 1 pallioHaTBbHOTO PO3B’SI3aHHS MOCTABIICHOI mpoOieMu
(3amaui); BMIHHS IIBUJKO 1 SKICHO BHOCHTH KOPEKTHBH B TPOIIECi BUKOHAHHS Ta aHaJ3yBaTH BHKOHAHY
po0boTy 1 OymyBaTH NUISTXH HOAAIBINOT MpaIl.

HeoOxigqHO HArojoCWTH, IO CaMOCTiiiHAa poOOTa BHKOHYEThCS B BHIIOMY HaBYAJIBHOMY 3aKJai,
TYPTOXHUTKY, IOMAIITHIX YMOBaX, 00YHCIIOBATLHOMY IIEHTpi O0e3 Oe3nocepeIHboi yuacTi BUKiagada. Aje mpu
BUKOHaHHI pOOOTH CTYACHT CITUPAETHCS HA CBOI 3HAHHS, YMIHHS, JOCBiJ 3 AUCHMILTIHU, SKHHA OTPUMYE ITif
KEpIBHUIITBOM BHUKJIA/Iaya.

KuarouoBi ciioBa: camocTiitHa po0oTa, TeOpeTHYHA MeXaHiKa, CTaTHKa, KOMIT FOTEPHI TEXHOJIOT1i.

IMocTtanoBka mpodaemu. B mpoueci camoctiiiHOi poboTn 3 mucuMiuliHk «TeopeTHdHa MexaHiKay
CTYJICHT ITOBHHEH:

—3HAaTH aKCiOMH, 3aKOHHM, TEOPEMH, MPUHIMIN I TOCTIIKECHHS PyXy (CIIOKOI) MaTepianbHOi
CHCTEMH Ta MaTepiaJIbHOI TOUKH;

—BHUKOPUCTOBYBaTH OTPHUMAaHi 3HAHHS Ha MPAKTHYHUX 3aHATTIX, MPU BUKOHAHHI JTAOOpAaTOpHUX i
KOHTPOJIBHHX POOIT, Ha OJIiMITiaiax 3 MEXaHIKH;

—BMITH BUKOPUCTOBYBATH 3HAHHS Ta BMiHHS JUIsl IOCTAHOBKH Ta PO3B’A3aHHS HOBHUX MPOOJeM Ta 3a/1a4
(Hayko-mocmigHa poOdoTa CTyIEHTIB).

CamocriifHa po00Ta CTYJeHTa € OCHOBOIO BHUIIOI OCBITH TOMY, 10 3HAHHS AKi BIH OTPUMAaB CaMOCTIHHO
OyayTb BU3HAUaTH HOTO B MallOyTHEOMY, SIK (haxXiBIIs.

MeTto1o cTaTTi € O0rpyHTYBaHHSI HaBEACHOI METOAWKHA BUKOPUCTAHHS KOMIT FOTEPHUX TEXHOJIOTIH i
IIporpam JJjisl aKTHUBI3allii Ta ONTUMI3allii iX cCaMOCTIHHOT POOOTH 3 TEOPETHYHOT MEXaHIKH.

Buknan ocnoBHoro marepiany. [Ipy BUBYCHHI TEOPETHUHOI MEXaHIKH BUKOPUCTOBYIOTHCS HACTYITHI
¢dopmu camMoCTiifHOI poOOTH: BHBUEHHS HABYAJHHOTO MaTepially 3 AWCHMILIIHM (MiArOTOBKA KOHCIEKTIB,
peaizallisi TCOPEeTHUHNX 3HAHb IS PO3B’sI3aHHS MPAKTHIHUX 3a/1a4d, CAaMOCTIHHE OIpaIffoBaHHsS MOHOTpadii
Ta HAYKOBOI MepioInKH TOIIO); BUKOHaHHA PI'3 Ta KOHTpONBHUX POOIT, B TOMY YHCIi, 3 BUKOPUCTAHHIM
KOMIT'IOTEpHUX MPOTpaM; MiAr0TOBKAa, BUKOHAHHS Ta 3aXMCT JaOOpaTOpHUX poOiT; MiAroToBKa pedeparis,
JIOTIOBiIe Ha HAYKOBi ceMiHapH Ta KOH(epeHLii; mAroToBKa 0 KOJIOKBiyMYy, KOHTPOJIBHOI poOOTH, 3aJiKy,
eK3aMeHy; YJacTh B OJIIMITiafiaX 3 JUCIHILIIHU.

OuiHiOBaHHS pE3yNbTAaTiB caMOCTiiiHOT poOoTn  moTpedye BiAg BHKJIAada CHCTEMAaTHYHOTO Ta
00’ €KTHBHOT'O KOHTPOJIIO 3HaHb, YMiHb 1 HABUYOK CTYACHTIB.
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Jst cTUMYITIOBaHHI caMOCTiHHOT poOOTH CTyIEHTIB Ha Kadeapi BUKOPUCTOBYIOTHCS Oanu i3 (HOHIY
1HIIaTHBY POOOTH CTYNCHTIB HA JICKIIIHHUX, MPaKTHIHUX, JTA0OPATOPHUX 3aHATTAX TOmo. IlepeMoXKIisam
MpeIMETHUX OJIiMIIal B akaJeMiuHUX Ipynax HapaxoBYIOThCS NOJATKOBI Oanu. 3a0X0UYEHHSIM JI0 HABYAHHS
CTYACHTIB, aKTHBHOI CaAMOCTiIHHOI POOOTH € OTPHUMaHHS IMO3UTHBHOI OLIHKM 3a pe3yibTaTaM{d HaBYaHHS B
TPUMECTPI 3a KPEAUTHO-MOLYJIHbHOI CUCTEMOIO.

[Ipu BuBueHHI qucruIuTiHN «TeopeTnaHa MexaHika» KOHTPOJb 3a OPTaHi3alli€l0 CaMOCTIHHOI poO0TH
CTYACHTIB 3I1ICHIOETBCS: MIEPEBIPKOI0 KOHCTIEKTIB JIEKLIH CTYACHTIB; NEPEBIPKOI0 BUKOHAHHS BHUKJIaJauaMu
rpadikiB KOHCYJbTAIIN; IEPEBIPKOIO TEPMiHIB IPOBEJICHHS KOHTPOJIBHUX 3aXO0IB 32 KPEIUTHO-MOJYTHHOIO
CHCTEMOIO (KOJIOKBiyMH, KOHTpOJbHI pobotu, PI'3 Tomio); 3aciayXxoByBaHHSIM pe3yJbTaTiB HaBUaHHS
CTYZACHTIB MicIs 3aKiHYeHHS KOKHOTO MOIYJISI 1 cCeMecTpy Ha 3aciaHHsIX KadeapH; aHali30M Ha 3aciJaHHAX
Kadeapu 31a4i CTYACHTAMH €K3aMEHIB 3 JUCLUILTIHH.

KoHTponb 3a caMOCTiiiHOI0 poOOTOIO CTY/CHTIB HalpaBlieHHH Ha PO3BHTOK 3[JaTHOCTI CTYICHTA 0
CaMOKOHTPOJIIO 1 CAaMOOCBITH, BU3HAUCHHAM 3/aTHOCTI CTYACHTa A0 CUCTEMAaTHYHOI CaMOCTiiHOi poboTwu,
PO3BUTKOM YMiHb CTYAEHTa KOPUCTYBATUCS MiAPYYHHKAMH, NOCIOHMKAMH, NMEPIOAMYHUMH BUAAHHSIMH,
InTepHeT MKEpenamMu TOLO.

[Ipu mpoBeJieHHI KOHTPOIIO NOTPUMYIOTHCS TAKUX BHUMOT: OINEPATHBHICTH OTPHUMAaHUX PE3yJbTATIB;
OXOIUICHHS 3HAYHOI YAaCTUHHU CTYJIEHTIB; OO'€KTHBHICTh KOHTPOJIO Ha 0a3i KpuTepiiB, perynspHiCTh
KOHTPOJIIO; PO3BUTOK y CTYACHTIB BMIHHS JIOTIYHO Ta TMOCJIJOBHO BUKJIQJIATH CBOI 3HAHHS; 3a0€3MeYCHHS
CaMOCTIMHOCTI B1AIIOBi/I.

[Ipu BuKOHaHHI 3a/1a4 3 AUCHUILTIHY «TeopeTHuHa MeXaHiKa» KOHTPOIIOETHCSI BUKOHAHHSI CTYIEHTaMHU
KOXHOI 33Jla’i NUISIXOM KOHKPETHHX TEPMiHIB ix 3madi Ta 3axucry (OropomnikoB, ®emnotos, [lankeBud,
I'y6anos, & ®enotosa, 2013; [pusrenvuyk, Punatok, & denoros, 2005). Lle 3My11ye cTyAeHTIB NpamioBaT
MOCTINIHO BIPOJOBXK CEMECTPY.

[Ipu po3p’si3anHi 3ama4 31 CTaTHKU TUIAHYETHCA 3HAWTH peakmii B’si3eil mpH 3aJaHWX 3HAYCHHAX Ta
HaTPSMKHU CHJI Ta MOMEHTIB. ToMy JUIsl aKkTHBi3allii caMOCTiIiHOT poOOTH CTYIEHTIB, OyJIn po3pobicHi 3a1adi
B SKUX HEOOXITHO 3HAWTU peakiii B’sA3eld NMpH 3MIHHUX HAmNpsAMKax CHJI, 1[0 BHMara€ BijJ CTYICHTIB
BUKOPUCTOBYBAaTH 3HaHHS OTPUMAaHMX IpH BUBYEHHI aucuuiuiiad «lHpopmartuka» um «Kom’ mrorepHi
TEXHOJIOTII» TOILO.

Jocniauty 3aJeHICTh BEJIMYMHN peakilii B’s3el mapHipiB A ta B misa miockoi pamu (puc. 1). ¥
BIJIMTOBITHOCTI 3 METOJIMKOIO PO3B’SA3aHHA 3a/1a4 [4-0], PO3TIIAIAEThCS IIOCKA paMa, 10 300pakeHa Ha pHC.
1, sika 3HAXOAUTHCA B piBHOBA3i i mieto cuin F1=10 H, F, = 20 H i mapu cun 3 momentom M = 60 kH. Kyt
¢ = 30°, 3minHwMiA KyT ¥ = 0°— 360°. Po3mipu MaroTh 3HaYeHHS: a =5 M, b = 8 M, ¢ = 3 M. Onopamu pamu €: B
TOYI A - HEPYXOMHMI IIJIOCKUH TIapHip, B TOUIl B - pyxoma omopa.

3uaiiTi peakuii omop A i B, a takoxx moOyayBaT rpadiku 3aIe)KHOCTI LMX peakliid BiJl 3HAYEHHS
3MIHHOI'O KyTa. Bka3atu npu fKux KyTax y peakiii MatroTb eKCTpeMalbHe 3HAUCHHS.

NS

F 3
b 4

Puc. 1 — Pama 3akpituiena Ha omopax

Ha mincraBi akciomMy 3BUIBHEHHS BiJl B’sI3€H Iif0 OTIOp 3aMIHIOEMO peakitissMu B’ si3er (I1aBmoBChKHIA,
2002; Ky3bo, 3inbko, BanpkoBuy, Bekepuk, L{ianno, JIepuyk, Timenko, [lInauyk, & Bypmnaka, 2017).
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PozramoByeMo 3amaHy paMmy B CHCTEMi KOOPIWHAT 3 TIOYATKOM B TOYI A, SK TOKa3aHO Ha puC. 2.
Bxkazyemo peakiiii, o BUHAKAIOTh B onopax. B Toumi A peakiiito po3kiaagaeMo Ha CKIamoBi X o 1Y A,
a B Touri B peakiis Rg HampasiieHa neprieHAUKYIISPHO IO OTIOPHOT TUIOIIUHY.

Tak sk pamMa 3HaXOAATHCS B CIIOKOI, TO 3TiTHO aKCIOMH PiBHOBATH JIJIS TUTOCKUX JIOBUTBHUX CHCTEM CHII
3amuCyeMO ISl KOXKHOTO Tijla HacTymHi Tpu piBHSHHS piBHOBaru (IlaBmomcekmii, 2002; Ky3po, 3iHBKO,
Bannkosuu, Bekepuk, Limuno, Jleayk, Timenko, llImauyk, & bypmnaka, 2017):

2Xi=0, 2Y;i=0, XMy; =0,

ne X X;,Z Y i— IMpOeKIIi INIOCKUX CHJI BIATIOBITHO Ha oci X Ta Y,
> Mi— cymMa MOMEHTIB CHJI CHCTEMH BiTHOCHO JTOBLIBHOT TOUKH IIOLUHH.

n : - F 3
vy 5 Re
F P a—— M
C ~ + » 1
F3 Q Q
. 2 1 2 _
b
=
A _
¥ X'&'r_ ._
r H
Va

Puc. 2 — Cucrema BpiBHOBaKCHHX CHII ITiJT TI€I0 IKUX CTEPKeHb AB 3HAXOIUTHCS B CIIOKOT

CkJtaaeMo piBHSHHS PiBHOBArH JIIS TUIOCKOI IOBUTBHOT cucTeMu cuit (puc. 2):

2 X;=0, 2Y; =0, X MAi=0,

2 Xi=Xat+Fycosy+Ficosp-Rg=0, (D

2Yi=Yat+tFysiny-Fising=0, 2)

Y M i =-F» a cosy -Fi acos ¢ -Fi(b/2) sinp + M + Rp(a + ¢)=0. 3)
3 piBHSHHSA (2) 3HAXOAUMO Y A:

Ya=Fisin - F,siny. 4)
3 piBasHHSA (3) BU3Ha9aeMo Rg:

Re=(F,acosy+Facoso+F (b/2)singo-M)/(a+c). (%)
3 piBastaHSA (1) 3HAX0AUMO X A

Xa=Rg-F,cosy-Fcos . (6)
Monyie peakiii B TouIli A 3HaiaeMO 3a (OpMYIIOH:

Ra2=Xa2+ Y2 @)
Buxonaemo mepeBipky. 3amaua po3B’si3aHa MPaBUILHO, SKIIO BUKOHYETHCIYMOBA!

> Mpi=0.

CkazeMo 11ie piBHSHHSI, KOPUCTYIOUHCH PHC. 2.

XMpi=-Yab/2+Xsa-F,b/2siny +M+Rge. ®)
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3a dpopmynamu (4) — (8) mpoBoaumMo po3paxyHok B mporpami Mathcad (Petrov, Slabkyi, Vishtak, &
Kozlov, 2020). lamni HaBonuTbcs rpadik pe3yiabTaTiB po3paxyHKy peakiiil BpaxOBYIOUHM 3MIHHUH KYyT Y =
0°—360° (puc. 3).
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Pucynok 3 —I'padik pe3ynbTaTiB po3paxyHKy peakiiiii B 3aIeHOCTI Bill 3MiHHOTO KyTay = 0°— 360°

AHaJi3 nokasye, mo:

RA = RAmax = 26,487 H npu Y= 248° . RA =
R Amin = 0,983 H npu  y=166° Rp =
Remx=12,910 H mpu  y=0°,Rg =
Remin =-12,087 H npu  y = 180"

BuxopuctanHs cydacHUX METOJIB JOCIIHKCHHS PEeakIliii B’ si3eif MITOCKOI paMHu aKTHBI3yE CaMOCTIHHY
poboty cryaeHtiB mnpu BukoHaHHi 3amad PI'3 (Petrov, Slabkyi, Vishtak, & Kozlov, 2020; Kukhar,
Anishchenko, & Vishtak, 2022). OTxe, BoHu HaOyBarOTh HABUUOK ITPOBEACHHSI JOCIIIKEHD 1 (POPMYITIOBaHHS
BHCHOBKIB 32 OTPHUMAaHUMH ITiJT 9acC TOCHIHKEHb Pe3yIbTaTaMHU.

BuCHOBKH Ta mepcneKTHBH MOJAJBINNX HAYKOBHX A0cCTigxeHb. CamocriiiHa (IHIUBITyaJlbHA)
TBOpYA JiSUTBHICTh O1BIIOI YACTHHHU CTYACHTIB Ja€ MOXKJIMBICTh (hopMyBaTH y HUX mpodeciiiHi BUpoOHUY1
HaBUYKH, 3a0e3nedye KOMICTEHTHICTh HaBYaHHS Ta BHOCHTh B HBOTO €JIEMEHTH JOCTIJHOI poOoTH, nHae
MOJJIMBICTh BpPaXyBaTH peaibHy IiJIrOTOBKY CTYJICHTIB, PalliOHATBEHO BUKOPHCTOBYBATH OIOJIKET HOTO Yacy
1 IpaIoBaTh B PEXUMI AllOTy «CTYACHT — BUKJIAAAu».

HactynHuM KpoKoM po3paxyHKiB € BU3HAYEHHS PO3MIipiB LMIIHAPUYHUX MIAPHIPiB B AMCHUILTIHI «Omip
MaTepialiiBy 13 YMOBU MIITHOCTI Ha 3pi3aHHs MPH MaKCUMAIILHOMY 3HAuU€HHI peakiii B’s3el MIIiHAPHIHOTO
mapHipa A — Ramax = 19,2 kH (®enoto., Bimrak, & Monoxaenska, 2017).
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METHODS OF USING COMPUTER TECHNOLOGIES FOR ACTIVATION OF
INDEPENDENT WORK OF THEORETICAL MECHANICS STUDENTS

Inna Vishtak — Candidate of Sc. (Technical), Associated Professor, Associated Professor of the Chair
Security of Life and Safety Pedagogic, Vinnitsa National Technical University, Vinnitsia, e-mail:
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The article substantiates the necessity of students' independent work. An example of the use of computer
technologies and programs to activate and optimize their work is given.

The purpose of the article is to substantiate the given methodology of using computer technologies and
programs to activate and optimize their independent work on theoretical mechanics.

The main goal of higher education is to make a student a specialist who is capable of developing and
mastering new knowledge in accordance with modern requirements. That is, the future specialist must not only
learn knowledge, but also creatively apply it, be able to pose new problems, analyze options for their
implementation and find the right optimal results. When working independently, the purpose of each task must
be understood, that is, to complete the task, students rely on their knowledge, subject skills, experience in
studying this discipline, as well as the ability to use teaching methods. In the process of independent work, the
student can: learn theoretical material from this discipline; consolidate knowledge of the theoretical material
in a practical way (performance of calculation and graphic works (CGW), control works (CW) etc.); use
acquired knowledge and practical knowledge to analyze the situation and work out the right decision, to form
one's own position, theory, model. Therefore, the student's independent work is the basis of the educational
process and forms such personality traits as: independence; creative attitude to work; responsibility; ability to
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plan work; the ability to choose the method (methods) of the fastest and most rational solution to the problem
(task); the ability to quickly and qualitatively make corrections in the execution process and analyze the work
performed and build ways for further work.

It should be emphasized that independent work is performed in a higher educational institution,
dormitory, home environment, computer center without the direct participation of a teacher. But when
performing the work, the student relies on his knowledge, skills, experience in the discipline, which he receives
under the guidance of the teacher.

Key words: independent work, theoretical mechanics, statics, computer technologies.
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