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0 JIOTHYECKOH CBA3H MEJK/]Y BTOPbIM 3AKOHOM HbIOTOHA H
34AKOHOM COXPAHEHUA SHEPI'HH
A.U.Cozomonan, A.A.3axapam, I'.P./[sscamanan, P.E.Cozomonan

B cmamve Oaemcs, umo Ha npumepe O0OHOYACMUYHOU 3a0auU NOKA3AHO, YMO Ol KOHCEPEAMUGHOU
CUbL 6MOPOTL 3AKOH OUHAMUKU MOJICem Oblmb NOIYYEH KAK CIe0CMEUe 3aKOHA COXpaHeHust dHepaul. Beieod emopozo
sakona Hvlomona coenan na ocrnoge opmyn 6eKmopHoOU aneedpvl U U36eCHHbIX NPAGUIL GbIMUCTEHUSL NPOU3BOOHOIL.
THonyuennulii pe3ynbmam mogucem cuumamopcsi OONOIHUMENbHOU I02UHECKOU C83bI0 8 PAMKAX KIACCUYECKOU MEeXAHUKU
U umeem BAJCHOE YYEOHO-MEMOOUYecKoe 3HaueHue, max KAK 6 MpPAOUYUOHHBIX KYpCax OH He 3ampacuéaemcsi.
Ocgewyennvllti GONPOC MOdICEm MAKHCe NPUeCcmu K NepecmMompy npocpammsl pazoera “3aKoH coxpaneHus
Mexanuyeckou sHepauu”’.

ON THE LOGICAL CONNECTION BETWEEN NEWTON'S SECOND LAW AND
LAW OF CONSERVATION OF ENERGY
A.l. Soghomonyan, A.A. Zagaryan, G.R. Jamalyan, R.E.Soghomonyan

By the example of the movement of one particle it was proved that in the case of conservative force we can get
the second law of dynamics as a result of the law of conservation of energy. The deduction of Newton’s second law is
done on the basis of the formulas of vector algebra and derivative rules. The result that has been acquired may be
considered as additional logical link in the framework of the theory of mechanics. Surely, the acquired result is of great
educational and methodological importance, as the traditional course of physics doesn’t touch upon the above-
mentioned question. It can also lead to the reconsideration of the plan in the section of “Laws of conservation of
energy’.

bPusywtu huwynuh E, hwoquplh hubkpghw) hwdwlwpgbpnid gnpénn Umninnuh Gplpnpg
opkiph dwptdwnhijujut wnkupp wyt hwjwuwpnudu b, npp poy) £ viwjhu npnot) ipdws nidh
hwdwp yynpwuljut dwuthlh supddwb pipwugpp
- @
npunkn IE—]} dwuthlh dpu wqnnn wpynmibwpup (hwdwgnp) nidu k, huy P-u dwutihih
owpddwl pdwnip [1-5]: Zwdwduwyh (1) pwtwdlh, bpt dt nuppujui dudwtwwhwngusnid

dupduh Jpu wqnmud k F md, wyw wjp dudwbwjuhwnyusénid tpu hdwyniup Ypowd k dP
thnthnhunipnit: Yhpntpju] hwjwuwpnudp hwdwywunwupwnd £ dkYy dwuthlh nwpht: Uy
hull yuwndwnny dwuthfubph hwdwpdpmipjut nhypmid Umniunnth Gphpnpng opkupt hpkthg
Jutpuyuguh hwjwuwpndutph hwdwlwupg:

Lhutny pwquuphy thnpdtwlubt ndjujubph puthwipugdwt wpynitpnd dbwynpus
npnyp, Ununnth Epiponpn opkupp npuuwlwt dbjuwthuyh wbtunipniinid  hwughuwind k
wpuhnd Juwd hhdbwugpnype: Yuwdwjulwt nbunipjut hhduunpnype tpu opowtwljubpnid,
uljgpniupnpbt wpunwskih sk

‘Umniunnth Eplpnpn opkupp £hown | judwyuljut punyph nidh nhupnid, hulj tpw hbnbwp
hwunhuwgnn tubkpghuyh wwhwwiudwt opkupp' Yntubpjuunhy nidh phwypnud, npnug
wpuwwnwipp Jupudws sk hiinwgsh dlihg:
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Stumipjutt htnwgnuuinnh b nuunidtwpnipyut hwdwp suhwqug Juplnp £ hdwbwg
upwunid gnpénn ppnipubph dho mpudwpwbwlut juuwp: Ujuybu, wbunipjniup jupkh E
hwdwpb] pthwtnip wodwdp qupqugyus, bEpk nruwpwiduws b tpw hknbwbp ppnypubkph
htwpwiynp wpudwpwbwlut sowupjwsdp Juwbpp hhdtwnpnypubtph htwn: Udpnnowlwut b
puquulnnuuih ghwunbjhpubpp ywhwienid tu twb npudwpwiwjut juwybph puguwhwynnid
wnbunipjut tpipnppuyghtt jud wswugyuy nponipubph dholi, wnwydby bu, kpp hhdtwnpnyputph
htwn dhwuht tputp Jupnn b htup hwtinhuwbw) tnp wagnudutph vnwgdwt hwdwp: Gwpbnp
E tjuwnk], np nbunipjub r}anphhph Uhol mpudwpwiwlut juwbkpp wupunwunhp sk, np ]llhhh
Uhuyt mnnjus ghwh Jhp’ wpuhndutphg niyh ptopbdutp jud hnphgnbwlwb niynnipjudp
ptnpbdutphg nbyh ptopbdubp: Apny dwubwynp nhwypbpnd htwpwynp kbt bwb hwljunwpd
npudwpwbwlub juwbp, Epp nkunipjut wpuhndp unwugynid k pinptdh hEnbwp:

Zhudp plymibkyny Jkpnigjuyp, wnnpl Ynhunwphbip diuwthjugh wkunipjub phopkdh
tukpghuyh wwhuywiniwh opkliph bt ipw hhdwunpnyph Ununnth kplypopn opkiiph dhel qnpénn
hujunupd mpudwputtwut juwp, npp £hown E dhuyt uyt dwubtwynp nhypnud, Epp dwutthlh
Ypw wqnmud £ Ynbubpjunhy nid:

Thuwptup dwuthyh fhubdwnhl wuwpudbtnptphg jujudws dbjuwthuljwi tukpghuwh
Ubbnipniup.

mv?

E=

+U(x,y,2); @

nputn V-t dwutthfh swpddwt wpugmpjut dnngny £, U(X,Y,z) -p° dwuthyh nhpphg

Juwjujws ynunkughu tubpghw wiunidp Ypnn npnpwljh dniljghw k:
Ukpuyugubtup dwpdth owpddwt wpwugnipmnitt punn niqnutlpnit Ynnpphtiwnwghe

wnwbgpubph pununphsubtph gnidwph wnkupny.
V(1) =V, (1T +Vv, ()] +V, (DK, 3)
npmhrﬁ, Jk-u Uhunjnp b sunhnquljuimpynit sniikgnn (injumnnquhwyug JEjunplbp bo
ninus, hwdwywnwupwbwpwnp, X, Y, Z wpwugpubiph npuljut nipnnipniaubpny:
Thuwupykup V(t) JEyunnph punwlniuht Yud huph hp hbwn ujupup wpnwngpyup.
V(1) = V(1) - V(1) = (v, (0T +V, (1) ]+, (OK)(V, (DT +V, () ]+, (DK) ; 4)
Oquytny yEjunnputph hwdwp ujujjup wpnwunpuh vwhdwinidhg
(€-b=c-b-cosa, npunbn Cub dbdnipmnibbpp € b b Jtijunnph Unpmjubkpt Gu, o-u wyy
JEyunnpubph juquws wulpniub k) pughuwghtt Ejunnputph hwdwp fupnn Gup gpt.
i-i=]-j=k-k=1 i-j=i-k=]-k=0; (5)
Uju hwjwuwpnidubph hhdwt ypw (4)-h hwdwp upnn Bup qpby.
o2 2 2 2 2
VE(t) = v, (1) + vy (1) + Vv, (1) = Vv (1) (6)
Ujuyhuny, bhwdwdwjt (6)-h, YEywunph pwpwlniuht hwjwuwp L tpw  dnnniph
pwnwlniunti:
(2) pmbwdlh Uk dwutihh Yhutwnpl Fubpghwt tpwtwlkup T -nyd: Yunwbwp.
E=T+U(x(t),y(1),2(1) ; )
Uljuhwyn £, np

T, O, 0.v,0) =[O+ + V()] ®)

Zwudwdwyt (8)-h, YhutkwnhYy Eukpghwt $nruljghw £ wpwugnipju pununphsutinhg:
Uthwuthjulw Fukpghuygh (7) pptwdlihg widhowwbu plunid k, np 1phy Eubpghwh
pun dudwbtwlh wéwbgup hwjwuwp Lt Yhubknhll b wnwnbughw) Eukpghwubph
wbwugyuutph gnidwpht.
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dE_dT U,
dt dt dt’
Oquytiny (8)-hg, dT / dt -h hwdwp junwwp
dT _md
Vi (1) + Vv () + v (1 m t
T2 gl OO+ =m) v, ()
Blukny wpwgnipjut b wpuquguwb JEjunpubph dhol gqnpénnéd=dv/dt fhukdwwnhy
Juwyhg, pun pununphsubph yEpnidnipjut, wpuqugdwi JEjnnph hwdwp yniukimbp
- dv ()~ dv(1)-
A ON y()j+ Mg (11)
dt dt dt
NMwpq phunwpynudp gnyg k£ wwwhu, np (10)-h we dwumd thwlwgdnid ukpljuyugyus
wlinuup nu, pun Enipjut, wpugnipjut b wpuqugdwt YEfunnputph ujupup wpunungpugb t:
bpnp, ogqunykiny (3)-hg b (11)-hg htown E inkutiky, np

v.() dv (t) Ty dvy(t)+v ¢ dvy(t);
YT dt T dt

Uju hwjwuwpnudp pnyy £ vuwjhu Yhuknhly ]:hhpqhtu]h dudwttwjuhtt wdwtgyuh hwdwp
(ntu (10) pwtiwdlip) qpbky hbnlbyup.

)

dv (t) Ty dvy() ()
Y dt

; (10)

(12)

dar _ _ dv
=mv-—
dt dt’
npuikn @ =dv/dt: Lwith np mdv/dt=dP/dt, wuyw Jkpehtiu upnn kip gply htnlyug

wnkupny.
=V —; (13)
Ujdd nhuwuplbup wnwnbkughw) tukpghuyh dwdwbwluihtt wbwugyup: Lwuh np
U(x(t),y(t),z(t)) Jupdudnipmniup dwdwbwlhg Ypnd E wipuguhwpn punyp, wjuhpt “wyy
Juhjwénmpniup hpuubwimd £ x(t), y(t), z(t) $niuyghwibtph dhongny, wyw Yhpwnkng

punn dnruljghwyh wdwmugyuh hwpdwt putiwdlip, upnn Eup qpbj.
du oU dx 6U dy ou dz

t ax dt |y dt oz dt

du ou oU oU
—=——V,+t—V,+—V, (14)
dt  ox oy 0z
npunkn hwpyh kb wnifly v, =dx/dt, v, = dy/dt,v, =dz/dt yhuklwwnhy juwbkpp:
Ukpunistup hknlbyjwy Jelunnpp.

F=——i—-————k; (15)

Zbow L ijuwnky, np wju pwbwdlip wmpnnwhwjnnd F nidh b ynunkughwy Lukpghuwyh dhol
qnpénn hwjnih Juwyp F=—gradU: Ogquytny (3) b (15) pwhwdlitinhg wljuhwjwn, np (14)-h we
dwup Fuv YEyunnplbph vfupup wpnunpug it Jipgus dhintu towbng.

aJy v ouU oU B
ox “ oy Y’ oz ¢

Uunuwugwé pwtiwdlh hhdw ypu (14)-h hwdwp jupnn Gup gpky.

du

= __F.v; 16
o (16)
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Ujuyhuny, pugunuytu oquykny JEjunnpuljut hwipwhwoyh hwjniuh pwtwdlbtphg,
htsybu twul wdwugdwt jutnuubphg b juunwpbing npnowlh tpwbwlnudutp, dkip unugup
yhutnhy b wnnkughw) Eubpghwubph wswugyuutph hwdwp hwdwywnuwupwt putwdbibpp:
Oqugtny (13)-hg b (16)-hg 1phy dkjwuhljuwlwb Eutpghwh wéwugyuh hwdwp (nbku putwdl

(9)) upnn Gup qpky.
€ _o (9P _g) 17)
dt dt

Ujdd wwhwigkbp, npuybugh tukpghuyh wdwigup hwjwuwp (hth qpmh dE/dt=0,
wjuhtiptt® Eubkpghwt (huh wqwhwywiyny dkdnipnit: Uju phypmd (17)-h we dwuh thwljwmgsh
wpunuwhwjnnipniip tnytwpwp hwjwuwn Yihth qpojh: Zknbwpwp.

dP =
at 1o

Uju pumtwdlp htug Umninnuh Epypnpn opkuph dwpbdwwnhlulut nbkupt b (nku (1)
putiwdlip):

Ujuyhuny, dktup hhdtwynpkghtp, np Uninnuh tpypnpng opkupp Yunpbjh £ unnwbwy phy
dbjuwthjulw tukpghuwgh guhwywidw opkuphg: Upunwsdwy hhupnid pujws k (15) pwtwdlip,
npt wpnwhuwynmd £ wnnbkughwy tubkpghwjh b dwutthyh ypu wqnnn nidh dhob tnus juwp:
Zujnth E, np wyy pubiwdlp ghon L dhwyt yninkughwjwyhtt nidh nhypnid: Zkwmbwpwp, Uninnth
tpypnpn opkupp hwunhuwinid b phy dbjuwbthfuwlwb Eubpghuwyh wwhywbdwt opkuph
htwnbwup' dhuwju Ynuubpjunhy nidh nhupnud:
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