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KOMITIOTBbPHUTE OBPA3OBATEJIHHU
TEXHOJIOT'MHU B YPOUUTE 110 PU3UKA
3A PEIITABAHE HA 3AJTAYA

I'eprana Kaanauka
F0z03anaden ynusepcumem ,, Heogpum Puncku‘* — Brazoesepad

Pe3iome. B crarusTa ca mpencTaBeHH METOAMYSCKH BB3MOKHOCTH 3@ HM3IIOJN3-
BaHE Ha KOMIIOTHPHU 00pa30BATEIIHU TEXHOIOTHH B YPOIIUTE 1O (U3UKA 32 pera-
BaHe Ha 3ama4yd. MeToauueckara peann3anus € MpeACcTaBeHa Ype3 METOAMYecKa
pa3paboTka Ha ypoka ,,XapMOHHYHO TPENTCHE (pellaBaHe Ha 3a1adu)™ OT pasie-
na ,,Mexanuunu TpenteHus u BbIHU [X kiac. 3a pemaBaHe Ha KOJMYECTBEHH,
rpadUvYHA, KAYECTBEHU M SKCIICPUMCHTAHHU 3aa49d 10 (PU3KKA Ype3 KOMITFOThPHHU
00pa30BaTeTHA TEXHOIOTHU Ca M3IMOI3BAaHU JHIAKTHUECKHA COMTYSpHHU TPOTYKTH
— MYJATAMEIUHHH TPOTPaMH W KOMIIOTHPHH MPOTPaMH 3a pelIaBaHe Ha 3aadm,
paspabotenu upe3 MS Excel. B ocHoBara Ha cTaTusiTa € MpOBENEHUSAT MEeIarory-
YECKHU CKCIIEPUMCHT C M3I0JI3BAHE HA KOMITFOTHPHU 00Pa30BaTeIHA TEXHOJIOTHH B
00YYCHHETO 110 (PU3UKA B CPESTHOTO YUHIIHIIE.
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BnBeaenue

3a 00y4eHueTo 1Mo (pU3MKa € BaXKHO YUYCHUIIUTE HE CaMO Ja YCBOSAT ONpeAeicH
00eM OT 3HaHUS, HO U JIa U3TPAIST YMEHUS U HABUIIU 32 NIpUJIaraHe Ha 3HAHUATA Ha
MPaKTHKA, 32 aHAJIM3 ¥ PellaBaHe Ha Pa3JIMYHU Ka3yCH U mnpoodiemu. PemaBaneTo
Ha 3a/1a44 10 ()U3MKa € €HO OT CPEIICTBATA 3a IIOCTUTAHE Ha MOJIOKHUTEITHH Pe3yIi-
TaTH B TOBA OTHOIIICHUE.

B meronuueckara nmuteparypa 1o (hu3HMKa ce OTAeNs roJisIMO BHUMAaHHUE Ha pe-
[IABAHETO HA Pa3JIUYHU BUJIOBE 33Ja4M — KOJUYECTBEHHU, rpauHu, KaYeCTBEHU
U CKCIIEPUMEHTAIHH, ThI KaTO Ype3 TSAX CE pa3BUBAT MUCICHETO HA YUCHUIIUTE,
TEXHUTE TBOPYECKU BH3MOXKHOCTH, BOOPaKEHHE U ChOOPA3UTEITHOCT, (hOpMHpAT
Ce YMCHHUS U HABHUIM 3a CaMOCTOsiTeNIHA pabora u Jp. PerraBanero Ha 3aauu e
JISHHOCT, CBBbp3aHa ¢ pa30upaHeTo Ha Y4eOHOTO ChabpkaHue 1o (usuka. [Tpu pe-
[IIaBaHETO Ha 33J1au¥ TCOPETUYHUTE 3HAHUS CE KOHKPETU3NPAT, 33 IbJI00YABAT, pa3-
LIUPSIBAT U YCBOSBAT MO-TPAHHO.
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B ypouure no ¢u3uka 3a peimaBane Ha 3a1a4d yUSHHLIUTE CE 3alI03HABAT C KOH-
KPETHHU aJrOPUTMH U MOAXOIM 3a pemaBane Ha Gpusnynu 3anaun. C qpyra AymH,
TE OBJIASBAT ONPEICICHU METOIH (aHATUTHUKO-CHHTETHYCH, MaTeMaTH4eH, rpadu-
YeH, eKCIICPUMEHTAJICH U JIp.) 32 pelliaBaHe Ha pa3InuHu BUJOBE 3aa4u, pa3doupar
CBUIHOCTTA UM U 3aTBBbPASBAT YCBOCHOTO YUEOHO ChABPKAHUE UPE3 yINPaKHEHUS,
Yype3 pellaBaHe Ha KOHKPETHH 3a/1auu.

OT12017/2018 1 2018/2019 y4yeOHa roquna 00yueHHETO O PU3HMKA B CPETHOTO
YUMIIMIIE 1€ C€ U3BBPILBA 10 HOBH y4eOHH IIAaHOBE U IIPOrPaMH.

B noBute yueOuu nporpamu no ¢usuka [X xiac e 3anucano: ,,B ypouunTte 3a pe-
LIaBaHe Ha 3a/1a4¥ OCHOBHATA 1171 € OCMUCIISTHE Ha 3HAHUATA ¥ )OPMUpPAHE HA yMe-
HUS 3a TSXHOTO NpUJIaraHe B MMO3HATU UM HOBM cUTyalnu. OCHOBHOTO CPEICTBO
ca pa3HOOOpa3HM MO CBOA XapakTep W JUIAKTHYSCKH QYHKUIUH (GU3UYHH 331a4H,
Ype3 KOUTO ce OCh3HABAT (PU3NUYHUTE BEJTMUYMHU U 3aKOHOMEPHOCTH, o0orarsiBa ce
KHUTEHCKHST ONMUT M CE pa3BUBa JIOTMYECKOTO MHUCIIEHE Ha ydyeHunure (YuebHa
mporpama o gusuka u acrpoHomus 3a [X ximac — o01oodpasoBarenta moAroToBKa
36 gaca; 90 gaca, 2017).

Lenute Ha oOyuenuero no ¢usuka B IX kiac morar aa ObAaT MOCTUTHATH C
MOMOIITA Ha pa3nu4yHu (OPMHU, METOU M CPEACTBA Ha 00yueHHe. YCBOSIBAHETO HA
3HaHUsI, (POPMHUPAHETO Ha YMEHUS U OTHOLICHUS € TOJIKOBA MO-€()EKTUBHO, KOJIKO-
TO MO-100pe U Mo-pa3Ho0Opa3HoO € OpraHu3upaHa ydeOHara ACHHOCT Ha yUeHH-
uute. Tasu JeffHOCT BOAM O MOCTUraHE HAa HOBU IO3HABATENIHU PE3YNTATH MU 10
YCBBBPILEHCTBAHE HA MPUIOOUTUTE MPEAN TOBA KOMIETEHTHOCTH.

HeliHocTTa Ha ABP)KABHUTE MHCTUTYLUUHU y HAC, CBbp3aHU ¢ o0Opa3zo-
BaHHMETO, € HACOUYCHA KbM MHTErpUpaHe HAa HMHPOPMALMOHHUTE H KOMYHHKa-
LMOHHUTE TEXHOJIOTUU B OOYUYEHHETO MO OTACIHHUTE yueOHu npeameru. [lpu-
Mep 3a ToBa ca paspaboTeHuUTe W peanusupanu Hamumonamna crparerus 3a
BBBEXKJaHEe HAa MH(OPMAIIMOHHU U KOMYHHKALIMOHHU TEXHOJIOTUU B OBJaTap-
ckute yunnuma (2005 — 2007) n Haumonanna nporpama ,, Iudpopmanuonnu
U KOMYHUKaIMOHHH TexHojJoruu B yumnume (2008 — 2015). B nacrosmus
MOMEHT ce paboTH Mo HauuMoHajHa mporpama ,,MMHpopmMannoHHU U KOMYHHU-
KallMOHHHU TE€XHOJOTHH B CUCTEMAaTa Ha MPEIyYMIHIIHOTO U YUYUIUIIHOTO 00-
pazoBanue” (2016 — 2017).

BBb3MOXXHOCTHTE HA CbBPEMEHHUTE KOMIIOTPH M KOMITIOTBPHU TEXHOJIOTHH OT-
KpHUBAT pa3HOo0Opa3HU NEPCIEKTUBH 38 CUCTEMHOTO UM H3IIOJ3BaHE B PA3IUYHHUTE
ypouu 1o ¢u3uKa (3a HOBM 3HaHUsI, 3a pellaBaHe Ha 3aa4d, 3a 00oO0IeHHe, 32
71a00paTopHU YIIPaKHEHUS, 3a IPOBEPKa U OLICHKA Ha YUeOHUTE MOCTHKEHUS) U B
M3BBHKJIACHATA caMocTosTelHa JerHocT Ha yyenunute (Kalpachka, 2006; 2010;
2012; Kalpachka et al., 2004a; Shtrakov et al., 2005).

B ypouute no ¢usmuka 3a pemaBaHe Ha 337a4d KOMIIOTBPHH 00pa3oBaTeIHU
TEXHOJIOTUH MOTaT Ja C€ M3IOJI3BaT 3a pellaBaHe Ha KOJIMYECTBEHH, IpapuyHH,
KaueCTBEHU M EKCTIIEPUMEHTAITHH 3aJa4H.
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PemaBanero Ha 3aga4n 1o U3KKa C U3IIOI3BaHE HA KOMITIOTHPHU 00pa3oBare-
HU TEXHOJIOTUU MOJKE Ja CE OCHLIECTBU UPe3 Pa3IUUHU JUIAKTHYECKH COPTyepHU
NPOAYKTH: MYITUMEIUIHU IPOrpaMu; KOMIIOTBPHH IPOTrPaMU 3a pelliaBaHe Ha 3a-
naqu (Hanpumep paszpadorenu upe3 MS Excel); npyru.

B ypouure no ¢usuka 3a penraBaHe Ha 3a1a4d MYJITUMEIUIHU IPOTPaMu MOTat
Jla ce M3MOoN3BaT 3a n300pa3siBaHe B JUHAMHUKA HA (QU3MYHHUTE SIBICHUS OT YCIO-
BUSITA Ha 3a/1a4UTe, 33 BU3yaJU3UpaHe upe3 rpaQuKy WK AUarpamMu Ha (GU3NYHU
3aBUCHUMOCTH U IIPOLIECH, 3a MPEACTaBsIHE Ype3 TaOIULIM Ha KOHKPETHH CTOMHOCTH
Ha GU3UMYHU BenuuuHH u 1p. [Ipy nsnon3BaHe Ha MyNITUMEIMWHU TPOTpamMH 3a
pelaBaHe Ha 3aJa4M YCJIOBHITa UM TpsiOBa 1a ce (opMyaupar B CbOTBETCTBHE C
(YHKIMOHATHUTE BB3MOXHOCTH Ha MYITUMEIUHHUTE IPOTPAMHU.

Karo koMIIoThpHU TporpamMu 3a pelaBaHe Ha 3a/1auu 10 (pHU3HKa Ype3 M3I0I3-
BaHe Ha eJekTpoHHHUTe Tabimuuu MS Excel ce onpenensar paspadboTeHure 3a meiaure
Ha MearorndecKust eKCIepUMEHT aBTOPCKH HHTEPAKTHBHU IPOTPaMu € orie Gpop-
MHUpaHe Ha YMEHUsI M HaBUIIM 3a: (a) MpUiIaraHe Ha YCBOCHUTE 3HAHMS B IO3HATH U
B HOBH YCJIOBHS Upe3 pelliaBaHe Ha Pa3iuiHu BUAOBE 3a1a4u; (0) MpaBUIIHO 3aIlkC-
BaHE Ha JaJCHUTE U ThPCEHUTE QU3NUHH BelMUrnHH (OYKBEHO O3HAYCHHE, YHCIICHA
CTOMHOCT, M3MEpUTENTHA SAMHUIA) U Ha PEILICHUETO Ha 3a/1a4ara; (B) MpeBpbLIaHe
Ha U3MEPUTETTHUTE CANHUIM Ha AaJJCHUTE U ThPCCHUTE (DU3NYHU BETMUYUHH B €M~
Hunu ot SI; () ,,pazunrane’ Ha rpaduku u apyru (Kalpachka et al., 2004b).

B ocHoBara Ha HacTosIaTa CTaTUs € MPOBEACHUST MEIarOrHUeCKU EKCIepH-
MEHT, B KOWTO € MpUJIOKeHa pa3paboTeHara OT aBTopa METOIUYECKa KOHLICTIIHNS 32
KOMIUJICKCHO U 1IeJICHaCOYEeHO U3MOI3BaHE Ha KOMIIOTHPHHU 00pa30BaTeIHU TEXHO-
joruu B o0yuenueTo no ¢gusuka B cpensoto yuniuiie (Kalpachka, 2006).

Meroaunyeckara peain3anys Ha BbB3MOXKHOCTUTE 3a U3IOI3BaHE HA KOMIIIOTBP-
HU 00pa30BaTeIHN TEXHOJOTHH B YPOLHTE IO (U3MKA 32 pellaBaHe Ha 3aJa4d €
NpEACTaBeHa B CTaTUsTa Ype3 METOAMYECKa pa3paboTka Ha ypoka ,,XapMOHHYHO
TpenTeHe (pelaBane Ha 3a1auu) OT pasjena ,,MexaHn4H! TPENTEHHs U BbJIHH
IX knac.

MeTtonnyecka pa3pa0oTKa Ha YPOK N0 (pu3nka 3a pemiaBaHe Ha 3aJa4d €
H3MOJI3BaHe HA KOMIIOTBPHU 00pa30BaTeJIHH TEXHOJOTHH — ,,XapMOHHYHO
TpenTeHe (pelIaBaHe HA 3aJa4M)

Lenume na ypoxa ca: (a) pa3mupsiBaHe U NPUWIOKCHUE Ha 3HAHUSATA 38 XapMO-
HUYHO TPENTEHE Ha MPYKWHHO M HA MAaTEMaTUYHO Maxajo — OTKJIIOHEHHE OT paB-
HOBECHOTO IOJIOKEHHE, BPbIIALIa CHila, KOS(DUIIMEHT Ha €IaCTUYHOCT Ha TPYKH-
Ha, ABJDKMHA HA MaTEMAaTUYHO MaxaJlo, aMIUINTY/a, IEPUOJ] U UECTOTA HA TPENTEHE
Ha IIPY>KMHHO ¥ HAa MaTEMATUYHO MaxaJjo, 3aKOH Ha XyK, TOTEHI[MaJIHA, KHHETUYHA
U ITbJHA MEXaHUYHA €HEprus Ha MPYKMHHO M HAa MaTEMaTHYHO Maxalslo, CKOPOCT
Ha XapMOHHMYHO TpenTeHe u 1p.; (0) pa3BUTHE HA YMEHUS U HABUILIM 3a: PUJIarane
Ha yCBOEHU MOHATHA U 3aKOHOMEPHOCTH B IIO3HATH U HOBU YCJIOBHSI IIPU peIllaBaHe
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Ha pa3IMYHU BUJIOBE 33/1a4H; IPUJIaraHe Ha U3y4eHH aJITOPUTMHU M MTOJXOIH 3a pe-
LIaBaHe Ha 3a/1a4M; CaMOCTOosITeNTHA yueOHa paboTa; aHanu3upane Ha HH(popmanus
3a QU3NYHKM OOCKTH, SIBIICHHUS U MPOLECH, MPEICTaBeHa B MUCMEH TEKCT, TabiIuLa
win rpaduka; o3HaYaBaHE HA M3Y4YEeHH (U3UUHU OOCKTHU M BEJIMYMHHU CHC CHOT-
BETHHM CUMBOJIM (TIEPHOI Ha TpenTeHe 7, 4ecToTa Ha TpemnTeHe I, aMIUTUTyAa Ha
TpenTeHe 4, bJiHA MEXaHW4Ha eHeprusd £ u Ap.); mojlyyaBaHe Ha PEIICHUETO Ha
KOJIMYECTBEHH 3a7a4d B OOLI BUJ M IPOBEPKa HAa BEPHOCTTA MYy Upe3 3aMECTBAHE
Ha (U3UYHUTE BEJIMYMHU C TEXHUTE U3MEPUTEITHH eAUHULM OT Sl 1 u3uucisBane
Ha CTOMHOCTU Ha (U3MYHM BEIMYMHU; WU3MOJI3BAHE HA M3MEPUTEIHUTE EAWHULIN
Ha (U3MYHY BETMYMHM U TEXHUTE KPaTHH; [IPELEHsIBaHEe Ha TPAaBIONOA00HOCTTA U
peaHoCTTa Ha OTrOBOpA; Pa3BUTHE Ha ONEPATHBHO M JIOTHUECKO MHUCIICHE — aHa-
U3 Ha (QU3MYHH SIBJICHUS M MPOLECH B CHOTBETCTBUE C KOHKPETHUTE CHTYAIMH,
OIMCaHHM B YCJIOBHATA Ha 33/1a4nTe, CpaBHEHHUE, abcTpaxupane, 00001IeHue 1 T.H.;
pa3BUTHE Ha CHOOPA3UTEIHOCTTA, TBOPUCCKUTE BH3MOKHOCTH U BHOOPAKEHHETO
Ha YYCHHIINTE; Ch3/1aBaHe Ha [MO3HABATEICH HHTEPEC — YUCHUIUTE ONIO3HABAT Bb3-
MOYXHOCTHTE 32 U3I0JI3BaHE HA KOMIIIOTPUTE NPH PELIaBaHETO HA KOHKPETHH 3a/a-
yn o ¢u3uka; GopMHUpaHe Ha Harjaca 3a KOHTPOJI M CAMOKOHTPOJ B Ipoleca Ha
pelaBaHe Ha 331a4u.

3aoauume Ha ypoxa ca: Na ce peuiaT pa3IuyH BHIOBE 3a1a4K 10 (U3MKa; J1a ce
MIPUIIOKU EHEPreTHUHUST IMOIX0A 32 00sICHeHUE Ha (PM3UYHH SIBJICHHS ¥ IPOLIECH U
3a pelIaBaHe Ha 3a7a4i; Aa C€ OCBILECTBIT NPOBEPKA U OLIEHKA HA NOCTHKECHUATA
Ha YUYCHUIIUTE B X0/a Ha PEIIaBaHETO Ha 3a71a4u.

Memooume na obyuenue ca: cioBecHu — Oecena, 00sICHEHHE, pa3ka3, TUCKYCHS
U Ap.; HAICAHNU — KOMITIOTBPHU €KCIIEPUMEHTH, JEMOHCTPALH HA YePTEXH, Tpa-
¢uxu, Tabnuy ¢ 1aHHu, GopMynu, n300pakeHus U JIp., HAOIIOACHUE; TPAKTUIEC-
KM — CaMOCTOsITeIHA paboTa, peliaBate Ha 3aJa4u U Jp.

Yuebno-mexnuuecku cpedcmea ca: TEXHUYECKH CPEACTBA — KOMITIOTHP, MYJITH-
MEJIMEH MPOCKTOP U JIp.; TUAAKTHUYECKH MaTepHaId — MYJATUMEIUIHN POrpaMH,
KOMIIOTHPHU IPOTPaMH 3a pelliaBaHe Ha 3a/1a4d, eJICKTPOHHM HaTJIeIHU MaTepHha-
JIM ChC CIPaBOYEH XapaKTep, KOMIIOThpPHA [IPE3CHTAIMS Ha YPOKa U JIp.

Ilnanvm na ypoka e:

1. OCHOBHHM TOHSATHS ¥ 3aKOHOMEPHOCTH:

a) NepHoJl U YecToTa!

1 1 t N
T=-—, v=—, T'=—, v=—:3;
v T N t
— MEPUOJ U YECTOTA Ha TPEHTEHE Ha HPYXHHHO Maxalo:
1 |k
roamm. L[k
k 2w \'m

— [Nepuoa U 4ECTOTA HA TPCIITCHC HA MATCMATUYHO MaxaJio:
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T=2n i, v=L
g 2z

0) 3aKoH Ha XyK:

Fp = k‘x ;
B) EHEPrysi HA XapMOHHYHO TPENTEHE:
— MOTEHIIMATHA EHEePIHs Ha MPY)KUHHO Maxajo

(na nehopmMupana NpyKHUHA):

2
kx
E,=—:;
P2
— NOTCHIHAJIHA CHCPI'U HA MAaTCMATUYHO MaxaJjo:
E,=mgh;
— KMHCTUYHA CHCPIUsi:
E,=mgh;

— II'bJIHA MCXaHU4YHa eHepr g Ha pr)KI/IHHOZMaXBJ'IOZI
mv-  kx
E=FE, +E =—+—;
P 2

2
— [I'bJIHA MEXaHNUYHa CHEPTHUd HAa MATEMATUYHO MaxaJio:
2
mv
E=E, +E, = +mgh;

T') 3aKOH 3a 3alla3BaHe Ha IThJIHATA MEXaHUYHA CHEPTUSI:
E=E, +E, =const.
2. PemaBane Ha 3a1a4ud.

Memoouuecku benesicku

VYpouu no ¢u3MKa 3a peraBaHe Ha 3aaud ce MPOBEKAAT CJIe]l M3y4aBaHe Ha OIpe-
JIETIEHO Y4eOHO ChIbpkaHue (OOMKHOBEHO CJIe]l HAKOJIKO YPOKa 38 HOBH 3HaHHMs). YueO-
HOTO CBhIbPKaHUE Ha YPOKa ,,XapPMOHIUYHO TPENTeHe (pelaBaHe Ha 3a1a4n)  [I03BOJISIBA
BKJIIOYBAHE HA PA3HOOOPA3HH 110 HAYMHA HA PEIIaBaHe U 10 TPYJHOCT (pU3HYHHM 3a/1a4H.

3a J1a ce ChCTaBH ONTUMAJIHA CHCTEMa OT Pa3HOOOPAa3HH 33/1a4H C Pa3inyHa CTEICH Ha
TPYAHOCT, CbOTBETCTBAILA Ha EJITe Ha 00yYEHHUETO 10 (PU3MKA B CPEIHOTO YUHIIHIIIE, €
AHAJIM3UPAHO OCHOBHOTO Y4eOHO ChABPKaHUE Ha TeMara ,, XapMOHUYHO TpenTene™ (pu-
3UYHH [TOHSTHUSL, BETMYUHH, 3aKOHH, 3aKOHOMEPHOCTH ¥ U3MEPUTEITHH €IMHHLIN). 3a/1a4u-
TE OT CUCTeMara ca MoaOpaHy 1 KOMOMHHPAHH MO TAKBB Ha4KH, Y€ TS BKIIFOUBA €IEMEH-
TapHH 1 O-CII0KHU KOJIMUECTBEHH, Ka4EeCTBEHH, IPaUuHU M €KCIIEPUMEHTAIIHH 33/1a4H.
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Hpe,[[I/I Ja CC IIPEMHMHC KbM PCIHIABAHC Ha KOHKPCTHU 3a/1a4U, CC aKTyaJIn3upar OCHOB-
HU IOHATHSA, 3aKOHU 1 3aKOHOMCPHOCTHU U CC 3allMCBa IJIaHBT Ha YPOKa. HpI/IHOMHSIHCTO
Ha (1)I/I3I/I'1HI/I TOHATHSA, BEJIMYMHN, 3dKOHOMCPHOCTH U U3BMCPUTCIIHA CAWMHUIU TTPOABII-
JKaBa 1 B XOla Ha ypOKa.

PemapaneTo Ha Ppa3JIM4Hu BUAOBC 3aJ1a4u I10 (1)I/ISI/IKa npeMuHaBa Mnpe3 Ciaca-
HUTC OCHOBHHU CTallU: 3all03HABAHC C YCJIOBUCTO HA 3a/ila4aTa, aHaJIu3 Ha yCJIIOBU-
€TO (HO,I[p06HO U MHOT'OCTPAaHHO pa3rjiC:KAaHC Ha (bHSH‘{HI/ITC SIBJICHUA U IIPOLIC-
CH, OIIMCaHHU B HeFO); CBbKpPAaTCH 3allrC Ha JaJICHOTO U ThbPCCHOTO B YCIIOBUCTO U
aKo € HCO6XO,Z[I/IMO, CC IpaBu YCPTCIK, pPUCYHKA, CXCMa U [Ip., OTpa3dBallld CbIIl-
HOCTTa Ha 3aJa4ara; pCHICHUC Ha 3ajadaTa (HaMI/IpaHe Ha 06H.II/IT€ TCOPCTUYIHU
IMMOJIOKCHUS 3a pCIIaBaHC Ha 3aﬂaana); aHaJIn3 U OLCHKA Ha OTroBOpa Ha 3a1ad-
YJara OT Ij1€JHa TO4YKa Ha HCTOBUA (bl/ISI/I‘{eH CMUCDBJI, PCAJTHOCT, CbOTBCTCTBUC HA
YyCJIIOBUCTO, Ha I/I36paHI/IH Ha4YUH 3a pCllaBaHC U AP. B nponeca Ha pellaBaHe Ha
3a/1a4uu OTACIIHUTC €Tallu CC pCajInu3upaT U KOHKPETU3UPAT B 3aBUCUMOCT OT B A
Ha 3ajga4dara.

Pewasane na xonuuwecmsenu 3adauu

3aoaua 1

Ornpeiernere meprosia U 4ecToTara Ha TPEITEHE Ha TUT0, M3BBPIIBAIIO 36 TPENTeHUS
3a 3 MUHYTH.

Komrmrorsprara paspabotka Ha 331, | upe3 U3IoI3BaHe Ha ISKTPOHHHUTE TaOIUIIN
MS Excel e npeyicraBeHa B Ta0muim la u 10.

Crien karo ce u300pa3u yCIOBHUETO Ha 3a/1a4ara Ha IPOSKIIMOHHATA CTEHA, HA YYCHH-
LIUTE CE MPEIOCTAB KPATKO BPEME 32 HETOBOTO M3yYaBaHEe U OCMUCIISTHE.

Tabnuna 1a
OapeHo: Tbpcu ce:
BsipHo 8bg8edeHo b6ykeeHO o3Ha4dyeHue, BsipHo 8bgedeHo byKkgeHo
cmolHOCM U usmMepumersiHa eOuHUua O3Ha4YeHue
.| HeesipHo ebeedeHo 6ykgeHO o3Ha4veHue, BsipHo ebeedeHo bykgeHO
min
CcmoUHOCM unu usmepumersiHa eOuHuUua o3HayYeHue
PeweHune:
t
dopmyna 3a onpesiesiHE Ha IbpBaTa ThPCEHA BEJIMYUHA: T =—
N
- S HessipHo ebeedeHo byk8eHO o3HadyeHue, cmoUlHOCm unu usMmepumernHa eOuHuya
N 1
CDopMyna 3a OIIpCACILIHEC HAa BTOpAaTa ThbpCCHA BCJIIMYNHA! V=—, V=—
t T
HZ HessipHo ebeedeHo bykeeHO 03HadyeHue, cmolUHoCm unu usmepumerHa eOuHuya
3anaana He e pelweHa BAPHO
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Tadoauua 16
OaneHo: Tbpcu ce:
BsipHo ebeedeHo byk8eHO O3Ha4YeHue, BsipHo 8beedeHo bykgeHO
cmoUlHocm U usmepumersnHa eduHuuya O3Ha4yeHue
BsipHO 8b8edeHO byKeeHO o3HayeHue, BsipHo ebeedeHo bykeeHo
S cmolHocm U usmepumersniHa eouHuua O3Ha4YeHue
PelweHune:
t
dopmyia 3a onpenessiHE Ha IbpBaTa ThPCEHA BEIUYHHA! T=—
N
S BsipHO 8b8e0eHO byK8EHO 03Ha4YeHue, cmolHocCm U usmepumernHa eduHuua
N 1
®opmyia 3a OnpeaeIsHE Ha BTOPATa ThPCEHA BEIMYUHA: V = —, V=—
t T
HZ BsipHo 8b8edeHO byKk8eHO 03Ha4YeHue, cmolHocm u usmepumernHa eduHuua
3anaana € pelweHa BAPHO

PermaBanero Ha 3a/iauara ¢ KOMITIOTBP NPOTHYA upe3 Oecena MKy YUUTess U y4e-
HuuTe. T 3amo4Ba ¢ aHaiuM3 Ha (U3MYHOTO ChABPXKAHUE Ha 3a/la4ara U ¢ BbBEXKIAHE
(OT yumTens win OT u30paH yueHHK) B TaOnuua |1 Ha: (a) OyKBeHHTE O3HaYeHHMs Ha Ja-
JICHUTE W ThPCEHUTE (PM3UYHU BEIIMYMHU — B OL[BETCHHUTE B CUHBO KJIETKH; (0) CTOM-
HOC-TUTE HA JIaICHUTE (DM3UYHHU BEITMUMHH — B ITBPBUTE JIBE OLIBETCHH B 3€JICHO KIICTKH;
(B) M3MEPHUTEIHHUTE SAVHULIM Ha JaIcHUTe (PU3UYHN BEJIMUMHH — B ITBPBUTE JIBE OLIBETE-
HH B JKBJITO KJIETKH.

OO0sicHsiBa ce, 4e KbM BCsIKa KJIETKa, B KOSITO TPIOBA J1a ce BbBeIe OyKBEHO O3HAYCHHE,
CTOMHOCT WJIM U3MEPHTENHA CANHHULIA, MM YKa3aHHE 32 CbOTBETHATA IHHOCT (comment,
WHAMKATOP 32 KOETO Ca TOPHUTE JIECHU YEPBEHH BIbJIUeTa Ha KIETKHUTE), KOETO CE IMOs-
BsIBa TIPY [IOCOYBAHE HA KJIETKATa C MUIIKAaTa Ha KOMIMOTHPa. ChoOILEeHHsITa ca OT BUA:
,,BBbBezeTe OyKBEHOTO O3HaYECHUE HA TbPBaTa ThpceHa (hpH3MYHa BeJnunHa™, ,,BbBenere
cToiHOCT", ,,BbBEACTEe M3MEpUTEIHA SIUHUIIA™.

B xomna na Gecenara ce yTo4HSBaT 3aKOHOMEPHOCTUTE, KOMTO OMKCBAT (PU3UYHOTO
SBJICHHE OT YCIIOBHUETO Ha 3a71a4ara U KOMTO CE M3IOJI3BaT 32 OIPECIISIHE Ha THPCCHHUTE
(M3UYHYU BETMUHMHH.

dopmynuTe, IO KOUTO CE TPECMSATAT CTOMHOCTUTE Ha THPCEHUTE (PU3MIHH BEIUYH-
HH, C€ 3aIliCBaT B yKa3aHUTE O€JM KICTKH OT YUUTENSI WK OT N30paHs yIeHHK, KaTo ce
m3nonsea MS Equation.

Haxkpast ce BbBexaaT OyKBEHHUTE O3HAYCHUSL, TOTYYCHUTE OT YUCHHULUTE CTOMHOCTH U
W3MEPUTEITHUTE SMHULIM Ha ThPCEHNUTE (PM3UYHHU BETTMUHHH.

AXo ce BbBe/Ie HEBSPHO OYKBEHO O3HAYEHHUE, HEBSIPHA CTOMHOCT MITM HEBSPHA H3Me-
pUTEIHA eIMHHIIA, KOMITIOTBPBT M3BEXKa CHOOLICHUE 3a TPEIIKa, JOKATO HE CE BbBEAAT
BSIpHO M30poeHHTe aHHu. [Ipy mosiBa Ha CHOOIICHUS 3a TPELLKK YUUTENAT CIIUpa BHU-
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MaHHMETO Ha YYEHHULIUTE BBPXY TSX M Ype3 HACOYBAILM BBIIPOCH M OOSCHEHHMS 3a€IIHO C
YUYEHHUIIUTE OTKPUBAT U OTCTPAHSBAT IPUUMHATA 32 TPEILIHATA CThIIKA.

Cria3BaHeTo Ha ONpesieNieHa MOCIEI0BATeTHOCT MPY PEIIaBaHETO Ha KOJIMYECTBEHU
33/1a44 ¥ BU3YaJIM3UPAHETO HAa HauMHA Ha MOJIPEKAAaHE Ha PELLIEHUETO YIECHBA pellia-
BaHETO Ha TO3M BUJI 33/1a4M U TIOMara 3a yCBOSIBAHE HA OCHOBHHUTE €TaIH Ha PEILIEHUETO.

3aoaua 2

Twprosew XBbpIist HakeT BbpXY KaHnTapa. [lokazanersT TpenTH OKojIo PaBHOBECHOTO
nonoskenue ¢ nepuon 7'= 0,5 s. Onpenenere yectorara Ha TPEITEHETO.
KommrorspHara pa3paboTka Ha 3a/1. 2 e npercraBeHa B Tabnuim 2a u 20.

Tabnuna 2a
HdapeHo: Tbpcwu ce:
T_ O 5 BsipHO ebgedeHO bykgeHO O3Ha4yeHue, BsipHo eb8edeHo
» > S cmoUHocm u usmepumersiHa eGuHuya OYK8EHO O3Ha4YeHue
PeweHune:
dopmyna 3a onpeaenssHe Ha ThpCceHaTa 1
V=—
BCIIMYMHA: T
V= 2 HZ BsipHo ebeedeHa uamepumeriHa eduHuua
3apavaTa e peLweHa BAPHO
Tabaunua 20
HNapneHo: Tbpcu ce:

7=10,5| s

BsipHO 8b8e0eHO ByK8eHO o3HayeHue,
cmolHocm u usmepumesiHa eduHuua

BsipHo 8bg8edeHo
OyK8EHO O3HaYyeHue

PeweHue:

dopmyrna 3a onpeaesiHe Ha ThpceHara

BCIIMYHHA:
1 Dopmynama 3a wecmomama e. v=1/T
V= 2 HZ BsipHO ebeedeHa uamepumersiHa eOuHuua

3agayvara e peweHa BAPHO
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Ta3u 3agaua ce pemasa MO aHAJOTMYCH HaYMH HA 3ad. | ¢ TE3M PasiMKH, 4e:
(a) KOMIIOTBPBT ABTOMATHYHO W3YMCIISIBA CTOMHOCTTA HAa ThpceHara (pu3nvHa Be-
JMYUHA, a OT YUYCHULUTE CC U3UCKBA Ja BbBEAAT CbOTBETHATA M3MEPUTEIIHA €U~
Huna; (0) popmynara, KOATO ce U3MOI3BA 3a pelllaBaHe Ha 3ajadara, MOXKE Ja ce
sanume upe3 MS Equation (TaGnmna 2a) niM Ja ce BU3yalu3Mpa Ha eKpaHa Ha
KOMIIIOTBPA, KaTo B yKa3aHaTa Osi1a kiieTka (¢ comment) ce BbBeze 1 (Tadmuma 20).
[Tpu mocouBane Ha Ta3u KJIETKA C€ MOSBSBA ChOOIICHUE OT BUJA: ,,32 BU3YaTH3H-
pane Ha ¢popmynara BeBezneTe 1.

3aoaua 3

[Ipy>kxMHHO Maxayo € OTKJIOHEHO OT PaBHOBECHOTO IOJIOKEHHE HA Pa3CTOSHUE
5 cm u e ocraBeHO jaa Tpentu. KoehuHeHThT Ha eNacTUYHOCT Ha NPYKUHATA €
0,8 kN/m, a macara Ha Tsam0t0 ¢ 400 g. Onpenenere: a) IbJHaTa €HEPryUs HA TPY-
JKUHHOTO Maxajio; 0) MakcUMaJlHaTa CKOpOCT Ha IIPeMUHaBaHe MPe3 PaBHOBECHOTO
MIOJIOXKEHNE.

KommnrorspHara pazpaboTka Ha 3a4. 3 e npeacraBeHa B Tabnuna 3. Ta3u 3agaua
ce pellaBa [0 aHaJIOrMYeH Ha4uH Ha 3aj. 1.

Tadoauua 3
[apeHo: Tbpceu ce:
BsipHo 8b8edeHO byK8EHO 03HaqeHue, BsipHO 8b8€0€HO bYK8EHO
cmoUHocm U u3MepumersnHa eduHuya 03Ha4eHue
BsipHO 8b8e0eHO byK8EeHO 03HaqYeHUue, BsipHO 8b8e0eHO byKk8eHO
CMOUHOCM U u3mepumersHa eduHuua 03Ha4YeHue
k BsipHo 8beedeHo ByK8eHO 03HaueHue,
g CMOUHOCM U udmepumerHa eduHuua
PeweHue:
a)
2 2
dopMyia 3a onpeIeNsiHE Ha ITbpBaTa ThpceHa £ kx* kA
BEJIMYMHA: T2 9
- J BsipHo 8b8e0eHO byK8EHO 03Ha4YeHuUe, CMoUHOCM U u3aMepumesHa eouHuya
6)
@opmyrna 3a onpeensHe Ha BTOpaTa ThpceHa 2F
v =, —
BEMYHHA: e m

m/s BFIpHO 8bBEOEHO 6yKeeHo O3Ha4eHue, cmoliHocm u usmepumersiHa e@UHUL{a
3apavaTta e pelueHa BAPHO
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C pazpaboTeHHTe KOMIIOTHPHHU MPOrpaMM 3a pelllaBaHe Ha KOJIWYECTBEHH 3a-
Ja4M 1o (U3MKa ce MoKa3Ba alfOPUTHhMBT 3a peliaBaHeTo uM. Tezu mporpamu ca
eIMH BUJ ,,TPCHAXOPHU‘* 32 (JOpMHUpaHE HA YMEHHs M HaBULM 3a pelaBaHe Ha KO-
JIMYECTBEHU 3a/1auy, OKa3Ballld HAa YUEHUIIUTE CJIe/] BCSIKO TAXHO JEHCTBHE Janu
TO € MPABUITHO, WJIN HE.

Pewasane na epagpuunu 3a0auu

3aoaua 4

Karto usnomnseare rpadukara, mokasana Ha ¢ur. 1, onpezaesnere: a) aMIInTyIaTa,
MEpUo/Ia ¥ YeCTOTaTa Ha XapMOHHUYHOTO TPENTEHE; 0) TOUYKA, B KOATO KHHETHYHATA
CHEPrHus € HAK-TOJIsIMa; B) TOYKA, B KOSTO MOTCHIIHAIHATA CHEPTHUSl € Hal-TOJIsIMA.

20
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10 & r .
g s AN\ AN
Q 0 T \ T ‘/ T \ T » T
< 54— ;\ 3 /Z 5 ;\ 7 A8 9 1
0 N NS
-15
20
s
®urypa 1

KommnrorspHara pazpaboTka Ha 3a1. 4 € npeAcTaBeHa B Tadnuna 4.

Taoauna 4

BenuuuHu: CTtonHocTM:

A . BsapHo ebsedeHo 6ykgeHO o3HaqeHue,
— cmolHocm u uaMmepumersiHa eduHuya
T_ BspHo ebeedeHo bykeeHO O3HadYeHue,

cmolHocm U usmepumersiHa eduHuua

BspHo ebeedeHO byKkgeHO o3Ha4vyeHue,
cmolHocm u usMmepumerHa eduHuua

Touka c E k max BsipHo ebeedeH Homep Ha moyka ¢ Ek max

Toukac E » max HeesipHO ebeedeH HOMep Ha moyka ¢ Ep max
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PemraBanero Ha rpaduyHH 33724 Upe3 pa3pabOTEHUTE KOMITIOThPHU MPOrpa-
MU, M3M0JI3BAIIK Bh3MOXKHOCTUTE Ha eleKTpoHHUTE Tabiuium MS Excel, mpemu-
HaBa ChIIO NPe3 OCHOBHUTE €TallM 3a pelliaBaHe Ha (Gpu3nuHU 3aaa4u. B xoja Ha
aHaJM3a Ha JaJieHara rpaduKa u OonpeieTHETO Ha CTOWHOCTUTE Ha ThpceHuTe u-
3WYHU BEIIMYMHU Y YYCHUIIUTE ce (hOpPMUPAT YMEHHSI 32 ,,pa34uuTaHe’ Ha rpaduKH.
WNudopmarnusita, nonydeHa oT YYCHHIIUTE, C€ HaHACSA B Tabnuia 4 U MOXe Ja ce
MIPOBEPH JAJIU € BSIpHA.

B mporeca Ha pernieHneTo OyKBEHUTE O3HAYCHUS HA ThPCEHUTE (U3UYHH Be-
JIMYMHU CE HAHACAT B TPUTE YKa3aHU KJIETKHU HA KoJIOHaTa ,,Bemuunuu (Tabnuna
4). OnpezaeneHUTe CTORHOCTH 3a aMILIUTYyAaTa A, mepuoia 7' v yecToTara i Ha Xap-
MOHHYHOTO TPEITEHE ChC ChOTBETHUTE U3MEPUTEIIHU SIMHUIM OT Sl ce HaHacAT B
I'BPBUTE TP YKA3aHU KIIETKU HA KosoHara ,,CTOHHOCTH, a HOMepara Ha u30paHu-
TETOUKUCE,  uC Ep ax — B CJIEIBAIIMTE JBE KIETKHU (Tabnuua 4).

AKo ce BbBeJie I'pelHo OyKBEHO O3HA4YeHHE, IPEIllHAa CTOMHOCT, IpellHa 13-
MEpUTEIIHA SIUHUIA WU TPElICH HOMEep Ha TOYKa, Ha €KpaHa Ha KOMITIOThPa Ce
MOsIBSIBa CHOOIICHUE 332 HEBIPHO BHBEJICHU JJaHHHU M CE IPEJOCTaBsl Bb3MOXKHOCT
3a HOBO BbBexIaHe. Upe3 Oecena MeKIy YUUTENS U YUYSHUITUTE CE ThPCHU, 00s1C-
HsIBa U OTCTPaHsBA IPUYMHATA 32 HEMPABWIHOTO PEIlICHUE, TIOMara ce¢ Ha yU4eHU-
LUTE JIa TPEOAOJICAT TPYAHOCTUTE, KOUTO CPEIIAT IIPH PelllaBaHeTo Ha rpauuHu
3aa4H.

Upes pa3paboTeHHUTE KOMIIOTHPHU NPOTpPaMK 3a pelllaBaHe Ha rpauuHu 3a-
Jla4yd YYEHUIIUTE YCBOsIBAT rpauyHusi METON 3a M3pa3sBaHe Ha (DyHKIMOHAIHH
3aBHCHMOCTH U 3a pelllaBaHe Ha (PU3UYHU 3aJa4H.

3a pemaBaHe Ha KOJMYECTBEHU ¥ Tpad)UyHM 3a7a4l MOTar Ja Ce M3MOJI3BaT U
MyJITUMEAUIHY Tiporpamu. Koraro cToiHOCTHTE HA JaiecHUTe (PU3MYHU BEITUYUHU
ca B TpaHUINTE, 33JaJICHU B MYITUMEIUUHUTE POrPaMU, MOTaT Jia Ce JIEMOHC-
TpUpaT PU3UYHUTE SBJICHUS U TPOIIECH OT YCIOBHUATA HA 3a/Ia4UTe, Jia ce u300pa-
35T TpaUUHO onpeieicHr (YHKIIMOHAIHU 3aBUCHMOCTH 1 BeJ{HAra Jia ce 1oxyJar
CTOWHOCTHTE Ha ThPCEHUTE BenuunHu. [Ipumep 3a ToBa e cienpariara 3ai. S.

3aoaua 5

Omnpenenere neproja Ha TPENTeHE Ha MPYXUHHO Maxaio ¢ Maca 0,8 kg u koe-
(ULMEHT Ha eIacTUYHOCT Ha IpyXuHata 5 N/m.

3agadara ce pemraBa, KaTo ce M3I0JI3Ba MyITUMEIUHATa porpama ,,XapMo-
HUYHY TpenTeHus Ha npyxuHHo mMaxano™ (ur. 2) (Kalpachka et al., 2004). Pemre-
HHUETO B TO3M CiIydail BKJIIOYBA: (2) BbBEXKJaHE HA CTOMHOCTHTE Ha AafeHUuTe Qu-
3WYHM BEJIMYMHU B MyITHMEAUNHATa nporpama; (0) nuzdupane Ha (hyHKIHMOHAIHA
3aBUCUMOCT (Hampumep y = y(f) Ipu ABMKCHUE HAa BEPTHKAIHO MPYKUHHO Maxa-
JI0), KOSITO Jla C€ BU3yaJIM3Upa Ha eKpaHa, U Ha aMIUIMTYJa Ha TPenTeHe (MepuogbT
Ha TPENTEHE HE 3aBHCH OT aMIUINTYAara); (B) crapTUpaHe Ha MyATHMEAWHHATa
nporpama.
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XEP}{DHI{HHH TpenTeHHA Ha HNPYyXHHHO MaXano

®urypa 2

[Ipy>kMHHOTO MaxaJio 3amoyBa J1a U3BHPLIBA XaPMOHUYHHU TPENTEHUS U €IHO-
BpPEMEHHO € TOBa ce n3ueprasa nzbpanara rpadpuxa (ur. 2). CToiiHOCTTa Ha IepH-
07la Ha TPENTEHE Ha MPY>KUHHOTO Maxasio MOXKE Jla Ce ONpeiein oT rpadukara uin
Jla ce MOoJIy4H OT Taluiara cbC CTOMHOCTH, HAMHPAILa Ce B TOPHHUS JIECEH bI'bJl HA
MyJITUMEIUIHATA Iporpama.

Pewasane na xauecmsenu 3adauu

3aoaua 6

IIle ce n3MeHu 11 NEPUOABT HA JIFOJIEEHE HA CTEHEH YaCOBHHUK, AKO CE IIPEHeCce
ot 3emsaAra Ha Jlynara?

IIpu pemaBaHeTo Ha KAYECTBEHU 3a/1a41 HE CE U3BBPILBAT MATEMATUYECKHU IIPEC-
MSTaHMS, & c€ aHalu3upa B Oecena (GU3UUHOTO SBICHUE OT yCJIOBUETO Ha 3aja-
yata. Pa3cekaaBaiiky JOTHUECKU U Oa3upaiiku ce Ha YCBOCHH 3HAHMS M YMEHUS,
YUYECHHUILUTE CAMOCTOSTENHO WM HACOYBAHU OT YUUTENs JOCTUIaT A0 OTTOBOP HA
3amaqara. [IpaBunHOCTTa Ha TO3U OTTOBOP MOXKE Jla CE€ IIPOBEPU, KATO CE U3II0J3BA
KOMIIOThpHATa pa3paboTka, npejcTaBeHa B Tabnuua 5. yHKIMOHAIHATA 3aBUCH-
MOCT, KOATO C€ M3II0JI3Ba 3a JIOCTUI'aHEe JJO OTTOBOpa U 32 000CHOBaBAHETO MY, C€
3alUcBa B yKa3aHaTa KJeTKa, Karto ce m3noizBa MS Equation u ce Busyanusupa
IIpeJ BCUUKY YYCHUIIU.

OtroBopute, KOUTO Morar Ja JajaT y4eHUIUTE Ha Ta3M 3ajada, ca JiBa, Karo
pa3bupa ce, SIUHUAT € BepeH. B OIBETEHUTE B XKBJITO KICTKM HA Tabimuia S5 ca
BBBEJICHU JIBaTa Bb3MOXHH OTIOBOpA. 3a J]a C€ MPOBEPH JIaIl OTTOBOPBT, 0 KOUTO
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ca JIOCTUTHAIM YYCHUIUTE B XO/1a HA HAMTPABEHUTE PA3ChK/ICHHS, € BEPCH, B yKa3a-
Hara 3e/ieHa KieTka (¢ comment) ce BbBexa 1. [Tpu mo3urimoHrpane Ha MHIIIKATa
B MPOM3BOJIHA KJIETKA HA €KpaHa Ce MOSBSABA CHOOIICHUE 32 BEPCH WM HEBEPCH
OTIOBOP.

Tabauuna 5
/
®opmyra 3a onpeiensHe Ha ThpCeHaTa BEIMYHMHA: I=2z ¢
[TeproabT Ha JFOJIEEHE HA CTEHEH YaCOBHHUK, aKO CE OTtroBopbT
npenece ot 3emsTa Ha JIyHaTta, HsiMa 1a ce U3MEHM. He e BepeH
[lepuoabT Ha JrOJIEEHE HA CTEHEH YaCOBHHUK, aKO CE
npeHece oT 3emsiTa Ha JIyHara, e ce u3MeHH.

3aoaua 7

MareMaTHyHO Maxajo U3BbpIlBAa XapMOHUUYHO TpenTeHe. OnpeaeneTe B KOU OT
n300pazeHuTe Ha QUL 3 TIOJIOKEHUSI HA MaxajJoTO CTOMHOCTUTE Ha OTKJIOHEHHUETO
OT PaBHOBECHOTO TOJIOKEHHE, Ha BpbIlallaTa CHla, Ha CKOPOCTTa, HA KUHETHYHA-
Ta U Ha NMOTEHIIMAJIHATa EHEPrusl Ca MUHUMAaJIHU U B KOM — MakcuMmanHu. Kaksa e
[IOCOKaTa Ha CKOPOCTTa IIPY MIPEMUHABAHE HA TPEITSAIIOTO TSJIO NPE3 PaBHOBECHO-
TO TIOJIOKEHHUE, aKO TO Ce€ JBMKHU OT JISIBO HazsicHO (B — paBHOBeCHO monoxeHue,
A u C — KpaiiHU TIOJIOKCHUS).

[Ipu pemaBane Ha Ta3u KadecTBEHA 3aJaya KOMIIOTHPBT CE M3MOJI3BA 3a BU-
3yaju3upaHe Ha Qurypara, 1ajeHa B yCJIOBHETO Ha 3ajnadara (¢ur. 3). B xona Ha
paschxIeHUATa U (OPMYIUPAHETO Ha OTTOBOPUTE CE MOIBJIBA EICKTPOHHA Ta0IH-
na (tabnuua 6). [locoueHuTe oT y4eHUIIUTE OTTOBOPU CE€ HAHACST B OLIBETCHHUTE B
3eneHo KiIeTKu. [Ipn no3unuonupane Ha MUILIKaTa B IPOM3BOJIHA KJIETKA OT €JeK-
TpPOHHATa TAabIMLA B KJETKaTa CJIE/ BbBEACHUS OTTOBOP CE MOsIBSIBA ChOOIICHUE,
KOETO J1aBa MH(POPMALUS JaJli TOH € BEPEH, MM HEBEPEH.
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i

®urypa 3

[/

®urypa 4

ITocokara Ha CKOPOCTTa NpH NPEMHUHABAHC HA TPCITALIOTO TAJIO IPE3 PABHO-
BCCHOTO ITOJIOXXCHHUE, aKO TO CC€ IBUKHU OT JIABO HAJACHO, CC H306passusa Ha CKpaHa,
KaTo ce U3MOJa3BaT Bh3MokHOcTUTEe HAa MS Excel. B CjIydad TOBa C€ CBCKIa 0
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W34YepTaBaHe Ha CTPEIIKa, IOKa3Balla oCoKaTa Ha CKOPOCTTa U U3IUCBaHEe Ha OyK-
BEHOTO U 03HAYCHHE B TEKCTOBO Toje ((ur. 4).

Tadauna 6
CroitHOCTTa Ha MHHHMAJIHA B MOJIOKEHHUE: BepeH omzoeop
OTKJIOHEHHETO €: MAaKCHMAJTHA B MOJIOKEHHE: BepeH omaosop
CroitHOCTTa Ha MHUHHMAJHA B TOJIOKCHHE: BepeH omzoeop
BPBIIAIIATA CHJIA € MaKCHMAJTHA B TI0JIOJKECHHE: BepeH omaoeop

BepeH omaoeop
BepeH omzoeop

CroiHOCTTa Ha CKOPOCTTa | MMHMMAJIHA B MTOJIOJKCHHC:

€. MaKCHMaJIHA B IT0JIOJKCHHC:

Omzaoeopbm He e eepeH
Omaoeopbm He e eepeH

CroiHOCTTa Ha MHWHHMAJIHA B IIOJIOXKCHUE:
KMHCTUYHATA CHEPrUAd €. |MaKCHUMAJIHA B II0JIOXKEHUE:

Omaoeopbm He e eepeH
Omaoeopbm He e eepeH

CroiiHOCTTa Ha MHWHHMAaJIHA B IIOJIOXKCHUE:
TMOTCHIMAIHATA CHEPI'MA €. |MaKCUMAJIHA B II0JIOXKEHUE:

Pewasane na excnepumenmannu 3a0aqu

3aoaua 8

Onpenenere OTHOIIEHHETO HA MEPUOANUTE HA TPENTEHE HA JBE MaTeMaTU4YHU
Maxaja ¢ eJHaKBH IbJoKMHU [, = [, v ¢ macu m, = 0,5 kg u m, = 11 kg, xouro ca
OTKJIOHEHH Ha PAaBHU BIVIM OT PABHOBECHOTO ITOJIOKEHHUE U ca IIyCHATH A2 TPEHTHT.
[TpoBepeTe OMUTHO MOTYUYEHUS PE3YIITaT.

ToBa e excriepuMeEHTaIHA 33/1a4a, IPU KOSTO CE M3MCKBA MOMYUYCHUST OT yde-
HUIIUTE OTTOBOp JAa ObJe MPOBEPEH Ype3 €KCIEPHUMEHT. 3aToBa PELICHUETO H ce
CHCTOU OT JIBE YaCTH: TEOPETUYHA M EKCIICPUMEHTAIHA.

TeopeTHYHOTO pelieHre Ha 3ajadara € CICAHOTO: NMEPUOABT Ha TPENTEHE Ha

MaTeMaTHYHO Maxajo ce m3passBa ¢ Gopmynara: T =2 L . Ot ta3u hopmymna
g

JIECHO ce ChoOpa3siBa, ue MepUobT HA TPEIITCHE HA MATEMAaTHYHO Maxalo He 3aBH-
cu ot Macara. ClieZloBaTeIHO OTHOIIICHHETO Ha MEPUOJIUTE HA TPENTCHE Ha JBETE
T
MaTeMaTHYHU Maxaja ¢ ¢IHAKBU JBDKHHN ¥ Pa3IundHu Mach ¢: — =1,
T,
ExkcriepuMmenTanHaTa 4acT OT pEUICHUETO Ha 33/1a4aTa BKIIFOUBA IIPOBEPKa Ha
MOJIyYEHHUS OT YUYCHUIIUTE TEOpETUUYEH OTroBop. Toil ce mpoBepsiBa JIECHO 4pe3
W3I0JI3BaHE Ha pa3paboTeHaTa MYJITHMEAHITHA TporpaMa ,, XapMOHUYHH TPeIl-
TeHHS Ha MaTeMaTu4yHO Maxayo™ (¢dwur. Sa, ¢pur. 50) (Kalpachka et al., 2004).
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[Ipu 3amaBaHe Ha Pa3IMYHU CTOMHOCTH HA Macara Ha MAaTEMAaTUYHOTO Maxajio
(m, = 0,5 kg um, = 11 kg) ce Bwxkaa, 4e NEPUOABT Ha TPENTEHE OCTABA EUH U
copin 7= 2,01s (dur. 5a u 56). ToBa g0Ka3Ba, Ye OTHOIICHHETO HA MEPHOAUTE Ha
TPEINTEeHE Ha JIBETEC MATEMATHYHU Maxalla ¢ ¢IHAKBU JIbIDKHHU U PA3ITUYHU MACH €
eNUHHIIA.

X APMOHUYHI MPpenmedit Hd MEMeMamuyio Maxaio

®urypa Sa

®urypa 56
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3akiro4yeHue

B crarusara ca mpenctaBeHM METOAUYECKH BB3MOKHOCTH 32 H3IMOJ3BAHE HA
KOMITIOTHPHHU 00pa30BaTEIHA TEXHOJIOTUU B ypOIMTE 10 (PU3MKA 3a pelraBaHe Ha
3a/1a4u.

3a penraBaHe Ha KOJUYECTBEHU, TPapUUHHU, KAUSCTBEHU M CKCIICPUMCHTAITHU
3aj1auu 110 (prU3KKa Ype3 KOMIIOTHPHU 00pa30BaTeIHU TEXHOJIOTUN Ca U3IOJI3BaHU
JUIAKTHYECKU COPTYSPHU TPOIYKTH — MYITUMEAUUHU TIPOTPAMH M KOMITFOThPHH
Mporpamu 3a pellaBaHe Ha 3aja4u, paspadorenu upe3 MS Excel. Te nmo3BossiBar
Jla Ce OCBIIECTBH 3aTBBbP/SBAHE U IMPIJIOKCHHE HA HOBOTO YY4EOHO ChIbpKAHHE
ype3 pelaBaHe Ha (PU3UYHU 337a49H Ha PA3IMYHO MTO3HABATEIIHO PABHUILE, KATO Ce
aKIICHTUPA BbPXY CAMOCTOSTEIHATAa pPadOTa Ha YUCHUIUTE.

Upes usmon3BaHe Ha KOMITIOThPHU O0OpPA30BATEIIHU TEXHOJOTHH B YPOIIUTE 110
(hu3rKa 3a peniaBaHe Ha 3a/1a44 Ce pa3HOOOpa3siBaT U 000TaTsIBAT METOJAUTE U CPEJI-
cTBara Ha oOyueHue, (hOpMUpPAT Ce YMCHUS M HABUIIM 3a PelllaBaHEe HA Pa3IUYHU
BUJIOBE 3aJ1a4M 10 (pHU3KKa Ype3 KOMITIOThPHU MHTEPAKTHBHH MPOTPaMHU, Ch3/1aBa
ce TI03HABAaTEIICH MHTEPEC KbM M3yuaBaHe Ha (DU3HMKATA M HEHHUTE MPHIIOKCHUS.

[IpoBeaeHUAT MeIaroruyecky eKCIePUMEHT, B KOMTO € MpUIIoKeHa pa3pado-
TEeHaTa OT aBTOPa METOAMYECKA KOHLEMIUS 332 KOMIUIEKCHO U LEJICHACOYCHO H3-
MOJI3BaHE HA KOMITFOTHPHU 00pPa30BaTCIHHU TEXHOJIOTHH B 00yUeHHETO 1o (U3nKa
B CPEIHOTO YYHJIUINE, CTaTHCTUYECKara 00pabOTKa Ha SKCIIEPUMEHTAITHUTE pe-
3yJATaTH ¥ HAMPABEHUAT KAYECTBCH aHAJIN3 MTOKA3BAT, Y€ U3I0JI3BAHETO HA KOMITIO-
ThPHU 00pPA30BATEIIHA TEXHOJIOTHHU MMOBUIIIaBa €(PEKTHBHOCTTA HA O0YYSHHUETO 1O
busuka.
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COMPUTER EDUCATIONAL TECHNOLOGIES IN THE
LESSONS TO SOLVING PHYSICS PROBLEMS

Abstract. Methodical possibilities for using computer education technologies
in the lessons to solving physics problems are described and discussed. The topic
e “Harmonic oscilations”, 9" grade. Quantitative, qualitative and experimental
problems are presented.
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