[IpocTopH Ha3MBAKOTHCSA €BKIIIOBHMH, SKIIO BIACTaHI MIK

,ZIOBiIIBHHMH ABOMA TOUKAMH BH3HAYAKTLECA CHiBBiL[HOIIIeHH}IMZ
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CeKTOpHA MIBHIKICTE MaTepladbHOI TOYKH & BIIHOCHO CHCTEMH S

3ada€ThCid HACTYIIHHM BECKTOPOM:
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[IpucKOpeHHS TOUYKH
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Bi,Z[HOCHO CHCTeMH S BH3HAUYaeThbCA



[HepTHa Maca MaTeplalbHOI TOUKH B JOBUIBHII CHCTEMI BIITIKY

BH3HAYACTHCA CHiBBi;[HOIIIeHHHMI
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IIPHTATAHHA [OBOX MaTepiaJIBHHX TOYOK




6. IHepHmIaTBRHOI CHCTEMOK BIITIKY Ha3HBAETHCS:
1) cHcTeMa BIATIKY. BITHOCHO AKOi 130IbOBaHA MaTeplajlbHa TOUKA
3HAXOIHTHCA Y CTaHI CIIOKOIO:
2) cHcTeMa BULTIKY, BITHOCHO AKOI 130IbOBaHA MaTeplajlbHa TOUKA
PYXaeTbCcsAd MPAMOIIHIIHHO 1 TIPHCKOPEHO, 3 JIOBLIBHOTO

IMOYATKOBOT O ITOTOKCHHA ITPH ,Z[OBiJ'II)HOM'y HaHp}IMi IIIBH,Z[KOCTiZ_

3)| cucTeMa BIATIKY, BITHOCHO AKOI 13071bOBaHA MaTepladbHa TOUKA
3HAXOJHTBCSA Y CTaH1 CIOKOK, ad0 PyXaeTbes PIBHOMIPHO 1
OPAMOTIHIITHO 3 JOBUIBHOTO TMOYATKOBOTO TIIOJIOKEHHS IIPH

,Z[OBiJ'IBHOMy HaHpﬂMi IIIBH,Z[KOCTil




7. Hepmm‘i 3aKOoH HBprOTOHA 3BOAHUTHCA 10 TBCPAKCHHA.

1) | IcHYIOTE 1HEpIIATBEHI CHCTEMH BIIUTIKY

2) IHepmiambH1 CHCTEMH BLITIKY He ICHYIOTH
3) IcHYHOTE 1HEepHIiaIbHI 1 He1HEPIaIbH1 CHCTEMH BIITIKY

4) ICHYIOTBH CHCTEMH BIITIKY



8. IlpmHmum BigHOCHOCTI ['amutes QOPMYTIOETBCS HACTYIHHM
TBePIKEeHHAM:
1) 3aKoHH MeXaHIKH € OJJHAKOBHMH B JOBLIBPHHX CHCTEMAaX BIATIKY
2) 3aKoHH MeXaHIKH PI3HI B PI3HHX HelHepIIaTbHHX CHCTeMax
BIITIIKY
3) 3aKOoHH MeXaHIKH € OJHAKOBHMH B JOBLIBHHUX HelHepIlaTbHHX

CHCTeMaX BIIIIKY

4) [3aKkOHH MeXaHIKH € OJHAKOBHMH B JOBLUIBPHHX I1HepPIIaJIbHHX

CHCTeMaX BILTIKY




9. IHTerpazoM pyxXy MeXaHIUYHOI CHCTEMH Ha3HBA€THCA:

1)

2)

4)

GyHKIIA, SKa 3a7eKUTh B1J Yacy, KOOPJAHHAT 1 MIBHIKOCTEH Ta

30epirae mocTiiiHe 3HAUeHHS IIPH PYyCl 1€l CHCTEeMH

(GVHKIIA, SKa 3aJeKHTh B1I yacy 1 30epirae ImocTiiiHe 3HaueHHS
IPH Pycl €l CHCTEMH

GyHKIIA, AKa 3a7eXHTh BII KOOpPAHHAT 1 30epirae IMmoOCTIiiiHe
3HAUEHHS IIPH PYyCl 1€l CHCTEMH

(YHKIIIA, SKa Ma€ IHTerpaIbHUI BUTTIAI




10. MomeHT 1Mmyaecy M MaTepilalbHOI TOUKH MAacow 71 , SKa
XapaKTepPH3YeThCA Paalyc-BeKTOPOM 7 V BHITAAKY 11l Ha Hel CHIH

—_—

F 3amaeThcd CIIBBIIHOMIEHHSIM:

1) M=—

2)| M=m[r-v]

3) M=
.

4) M=1p



11. VKaXiTh CIIBBIIHOIIEHHA. AKHM 3ada€THCA 3aKOH 3MIHH IMIIYJIBCY

—_

P MaTepia.TILHOi TOYKH MAaCORK 711 . Ha AKY ,ZIi€ cuia F .

1) @zm
dt

2) dsz
dt m

3y | B
dt

4) dp_dF
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12. MomenT cmaH L MarepialbHOI TOYKH Macow 71, fAKa
XapaKTepH3YEeThCA Paalyc-BeKTOPOM 7, YV BHIIAAKY 11l Ha Hei CHIN

F 3amaeTbCs CIIIBBIIHOIISHHIM:

]'_.’

1) f ==
n
2) |L=[F-F]
5 L
n
4) L=7F



13. VKaxiTh CIHIBBIIHOIIEHHS, SKHM 3aJa€ThCSI 3aKOH 3MIHH MOMEHTY

IMITyIecy M MaTepialbHOI  TOYKH  Macow 71, IO

XapaKTePH3VIOThECA PajalyCc-BeKTOPOM 7° 1 Ha IKY Jl€ cuaa F :
dM

1) —=[rF-p
) = [ - p]
%) dA/[:}:.
d F
3) a?M:}-7
dt r
4) dﬂz[f.ﬁ]
dt




14. Cuna F , mo ai€ Ha MaTeplajabHy TOUKY MAacOI0 772, IKa 3HAXOIHThCS

y mom 3 moTeHmanoM U(7) Ha3HBAaIOTh MOTEHINAIBHOIO, SAKIIO

BHKOHV€TBCA HACTYIIHC CIIiBBiIIHOH.IeHH}II

1) F =—gradU(7)

2) F

rotU (1)
3) F=U®F)

4) F=divU(F)



15. Cuny F Ha3uBarOTh TPOCKOMIUYHOK, AKIIO:

1)

2)

4)

BOHA IIHIHHO 3aJIeKHTh BII INMBHIKOCTI TOYKH 1 3aBXKIH

HamnpsAMIeHa MNeprIeHIHKY IAPHO I0 I1€i IBHIKOCTI

BOHA HE 3aJIeKHTh B1J IMIBHAKOCTI TOUKH 1 HampsMJIeHa B3I0BK
I[1€1 MBHIKOCTI1

BOHA He 3aJe)KHTh BII IMIBHAKOCTI TOUKH 1 HaIpsIMIeHa
IPOTHIEKHO J0 I€l MBHIKOCTI

BOHA MPOIIOPIIIOHATbRHA KBaJapaTy IIBHAKOCTI TOUKH 1 3aBXKIH

HampsAMIeHa MepPIeHIHKY IAPHO A0 Il€l MBHIKOCTI




16. Cuny F Ha3uBarTh JHCHOATHBHOK, SKIIIO:

1) BOHA 3aBXIH HAIIPAMICHA B3J0BXK U_IBHJ_'[KOCTi T17IA Bi,-I[HOCHO

4)

CepeaI0BHIIIA, jAKE I'alIbMV€E PYX IbOTO T17IA

BOHaA 34aBXKIH HaAIIPAMIICHA IIPOTHICKHO OO I.HBH;[I(OCTi TLIA

BiJ_'[HOCHO cepeaJOBHIIIA, AKE I'aJIbMV€ PYVX IIBOT O TLIA

BOHA 3aB/KIH HaOpsAMIeHa IepPHeHIHKYIIPHO 10 MIBHIKOCTI
TL'Ia BITHOCHO CepeJOBHINA, SIKe TaTbMY€ PYX HBOrO TL1a

HeMae JKOIHO1 BIPHOI BIAMOBIII




17. 3MiHA MOBHOI eHepPrii MaTeplaTbHOI TOUKH 3YMOBIIEHA:
1) HasgBHICTIO THCHIIATHBHHUX 1 TPOCKOMIUHHUX CHII
2) HasABHICTIO IIOTEHIIATBLHHUX 1 TIPOCKOMIUHHX CHII

3) HaSBHICTIO MOTEeHIIATbHHX 1 JHCHIIATHBHHX CHII

4) ABHOK 3aJICKHICTHO ITOTCHIIAJIBHHX CH/I Bl Yacy, a TAaKOX

HasIBHICTIO JHCHITATHBHHX CHJI




18. EQextnBHa moTeHmnampHa eHeprii U, () MaTeplaJdbHOI TOYKH

MAaCoOr ., dKa pPyXa€IbCiad B IHCHIPAIbHO-CHMCTPHUYHOMY oI 3

noTeHIaaoM U(r) 3aJaeThCs CIIBBLIHOIIEHHIM:
1) Uggp(r)=U(r)

M,

2mr

2) Ugg(r)=U@)+

M,

7nn

3) 34)(’) U(’)+

2

M,
4) e¢(7) U(r) -

IIII



19. [IpuBenena mMaca 4 ABOX MaTeplalbHHX TOYOK MacaMu 71, 1 7,
OpH IX pycl B IEHTPAIbHO-CHMETPHYHOMY IIOT1 3 HEPYXOMHM

HEHTPOM 3aJa€TbCA BHPA30M.

. m, - m,
) |u=——"
my; +m,
m, +m,
2} p=———
my -1,
ny + ni»
3) p=——3
7)11—7I12

4y u=m;+m,



20.3amauya 3HAXOMKeHHI 3aKOHY pPyXy MeXaHI9Hoi cuHcrteMu N

MaTepladbHHX TOUOK 3BOJIUTHCS A0 PO3B A3YBAaHHA PIBHIHB PYyXY:

].) 7)11-7-'1- = 1(7-:1 ..... FNGI ..... BN)‘ (] =125 ]V)
2) |m;% = F;(R.....Py.01.aOn ) (=12.....N)
3) "11‘;:1' = _‘I‘(_:l ..... FN.E)I ..... GN). (7 =2, N)

4) ’"i’;:i =1\F;(r1fN61 ..... BN) (I=12N)



21. OcHOBHA 3ajzaya MEXaHIKH HEBUIBHOI cHCcTeMH N MaTepiaabHHX

TOYOK 3 TOJOHOMHHMH 3B A3KaMH 3BOIHTBCA 10 3HAXOMKCHHA

3aKOHY PYXY CHCTEMH 1 CHI peakmii 3B’A3KiB R, 3a BLIOMHMH

cutamMH F, 1 3a JaHHMH K PIBHAHHAMH TOJTOHOMHHX 3B A3KIB 3

1
JOTOMOTOK CYMICHOTO PO3B A3YBAaHHA HACTYNHHX PIBHAHB PYXY 1
PIBHAHB 3B A3KIB:
r . — .
mit; =F;+R;; (i=12,...,N)

k)
‘fa(’:la'--aﬁ:\r>t) =0; (a=1)2>'"ak)

'm,-f,- = F, - R}; i=12_.._N)

2) <
gfa (i:l""’ f}\"7r) = 0; (a' = 1327"'3k)

m;t; =F; +R;; (i=12,..,N)

3) |5
fo (.. D) =0; (a=12,_k)

'm,-r":i =F, = (1=12.._1N)

4) <
) ;fa (fl.ﬁ"" f.:\',*t) o Os (a = 1727'"> k)




. PiBaAnnaA Jlarpamxa 3 peakmiAMH 3B'A3KiB (piBHAHHA Jlarpamxa

IEPINOro POAy) MAarTh HACTYIHHI BHIVIAI:

y| it =Fi+ ZhaVifai G=12..0)
o=
Lfa (’:l’°'°’iw3t) = O; (a = 1)2)'")k)
P o=
\fa (fl’“"fz\r’t) = O; (a = 1)2)--')k)
r i E )
3) 4 o=l
\fa (fl""7i:4V?t) = 0) (a = 1323---3k)

~

sy i . P .
1) | mil; =F; — YAgfo:; (E=L2,..,N)
) o=l

fa (P, TN, D=0, (a=12,..k)




23. @yukma Jlarparxa L MEXaHIUYHOL CHCTEMH MPEICTABIAE COOOK!

1)
2)

3)
4)

MOBHY €HEPIIi0 CHCTEMH
CYMY KIHETHUHOI eHeprii T 1 y3aralpHEHO-NOTEHINATBHOL
eHeprii U cuctemu

y3araJpHEHO-TIOTEHMANRHY eHepriro U cucteMu

PI3SHHIOK KIHETHYHOI eHeprii T 1 y3araadpHEHO-IMOTEHIIATIBHOI

eHeprii U cuctemu




24. PiHgHHA Jlarpamka B He3ale/KHHX V3aralbHeHHX KOOpIHHaTax

(piBHSAHHA JlarpaHka ApPYroro poay) IpH HaSBHOCTI y3araibHeHO-

MOTEHIIATBHUX O, 1 AHCHIIATHBHHX Qf CHJI MO)KHa 3alHcaTH Y

BHTISAOL:
2/ \
1) d? j_LJ-ddL =00 % (10, 8)
dl‘_\ qj q]
d| dL dL
2) — [-—=0%: (j=12...9)
3) . d,L —izgj; (j=12....5)




25. ITUKTIYHHMH KOOpAHHATaMH Ha3HBAKOTBCA.

1)| KoopanHati, Big SKHX fABHO He 3alekKHTh KiHEeTHYHA Ta

IIOTeHIllaJIbHA eHeprid

o
g

KOOpI_[HHaTH. B1J AKHX SIBHO He 3aJIe’KHTh KIHeTHUHA eHepriﬂ

KOOPLII-IH&TH. BLI SIKHX SIBHO He 3aJIe;KHTh MOTeHIlaIbHa eHepriﬂ

('S
p S

4) HeMae JKOIHOI BIPHOI BIAIMOBIII




26. KiTBKICTE s He3aleKHHX V3aralbHeHHX KOOpPAHHAT (KUIBKICTH
CTeIleHell BUIBHOCTI) I CHCTeMH N MaTeplaJbHHX TOUOK, Ha fAKY

HAaKJIAIeHO Kk 1JeaJdpbHHX TOJOHOMHHX 3B I3KIB BH3HAUAETHCH

CIIIBBITHOIIIEHHAM
1) s=3N+k
2) |[s=3N-k
3) s=N+3k

4) s=N-k



27. V3aralpHeHl IMIYIbCH P, MeXaHIYHOI CHCTEMH MaTeplalbHHX

TOUYOK 13 5 CTeIIeHsIMH BLTBHOCTI 3aJal0ThCS HACTYIIHHM BHPa30M:

mL? :
1) P; = S f=12...5)
dL :
1j
5 b= o129
4) Pj:d—.L: CI=1E2..5)




28. VKaXKITh CHIBBIIHOIIEHHS, AKHM 3aJa€ThCS V3arailbHeHa eHeprii H
MEeXaHIUYHOI CHCTEMH 13 S CTeIIeHAMH BUIBHOCTI:

S dL

) H=3% 4, -1
jadg;
A)

2) |H = Zd—.L]j -L
j=1%;
A)

3) H= deL(]j +L
j=194;
s g

49 H= ——q,~L



29. VKaKIiTh CIIIBBIOIHOINGHHA. SIKHM  3aJacThCd 3aKOH  3MIHH

y3arajlbHeHOl eHeprii A MeXaHIUHOI CHCTeMH TOUOK 13 S CTelleHsIMH

BUIBHOCTI:
dH 6H 5 4
1) —=—4+3>059;
) dt ot g 1
dH ©6H s 4.
N T > 0%
) dt of " & 1)
dH oL 3
3) —-=-="+30}4,
dt ot =
dH oL, S :
4) | S-=-—+20%4;
dt & o




30. BracHi (ado BLIBHI) KOJIHBAHHA MeXaHIYHOI CHCTEMH 3 OJHHM
CTeIleHeM BLUIBHOCTI Ta 14eaJIbHUMH T'OJIOHOMHHMH CTalllOHAPHHUMH
3B’S3KaMH, Ha fAKY III0Th CTalllOHAPHI IIOTeHIlalbHI CHIH 1
QHUCHITATHBHI CHIIH IPOIIOPIIIiiHI NePIIlil CTeleH! MBHIKOCTI TOUOK
CHCTEMH, ONHCYIOTHCS HACTYIIHHM JIH(epeHLiaTbHHM PIBHAHHAM

PYXVY BIZHOCHO 3MIIIeHHA & 3 MOJI0KEeHHS CTIHKOI pIBHOBArH:

)| an&+bE+¢1€=0

a1 +by1€=0

'-J)
p—



31. VKaxiTh BHpa3 A BMIH.IEHH}I = 3 IIOJIOJKeHHA CTIHKOI plBHOBaFH
AKHM  OIIHCYROTBCA 3aIyxa}ot1i l“apMOHitIHi KOJIIHBAHHA  ATA

MeXaHIYHOI CHCTeMH 3 OJHHM CTelleHeM BLIbHOCTI:

1) E=age ™™
2) &=acos(oft+a)
3) &=ae" cos(ot + )

4) | &=ae ™ cos(of +a)




32. B1acH1 KOJIHBAHHSI MEXaHIUHOI CHCTeMH 3 § CTeIIeHSIMH BLUILHOCTI.
Ha JKY HAKIaJeHO 1JeaIbH1 TOJIOHOMHI CTalllOHAPHI 3B A3KH 1 JIFOTh
CTalllOHapHI ITOTEHINATBHI CHJIH OMHCYIOTHCA TAaKHUMH

AH(pepeHIIaTbHIMHE PIBHAHHAMH PyXY BIIHOCHO 3MillleHR <&, 3

IIOTI0KeHHA CTI1HKOI pIBHOBArH:

A) 2 A
1) X(ap€r +cjx€r)=0: (j=12...5)
k=1

s "
2y Y (axlr +Cx€r)=0: (J=12....9)
k=1

k=1

s . .
4) El(ajk:.k +epbr +b8)=0: (j=12...5)



33. BacH1 KOIHMBAaHHA MEXaHIUYHOI CHCTEMH 3 § CTeleHAMH BLUIBHOCTL
Ha Ky HaKIaJeHO 1ealbH1 TOJIOHOMHI CTAIllOHapH1 3B A3KH 1 J1F0Th
CTAlllOHAPH1 IIOTeHIlalbHi, TIPOCKOIIYH1 1 JHCHIIATHBHI CHIIH
MIHIMHI BIZHOCHO INBHIKOCTEH TOYOK CHCTEMH. ONHCYKThCA
TaKUMH JH(pepeHI1aTbHUMH PIBHAHHAMH PYXY BIZHOCHO 3MIIIEHb

&, 3 IIOTOKEeHHA CTIfIKOI pIBHOBArH:

S < ’
D| X {aple+Gp—v e +cpbr} =0 (G=12.....5)
k=1

S . .
2) E {(ljk&_k +(bjk _yjk);k +Cjk@k} =) (_] = 125)
=1

S - 2
> @b + O —Y)ER} =0 (=12..5)
k=1

)
v

S .
4) Z{(’jki.k + (bjk —ij)gk} ==y =12 .. %)
k=1



34. BumymieH! KOJIHBAaHHS MeEXaHIUHOI CHCTeMH 3 § CTeleHAMH
BUIBHOCTI. Ha fAKY HAKJIAJeHO 11eajJbH1 TOJOHOMHI CTalllOHAPHI

3B SI3KH 1 J1FOTh KPIM CTalllOHAPHHUX ITOTeHI1aTbHUX. T1POCKOMIYHHX

1 JUCHNATHBHHUX CHI HECTAIIOHAapHI CHIH (Q7(7). sKI SBHO

3a1e/KaTh BiJ Uacy, OMHCYIOTHCA HACTYMHHMH IH(]epeHIiaTbHHMH

PIBHAHHAMH pPYXY BIZHOCHO 3MilleHb &, 3 IIONOKEHb CTIHKOL

PIBHOBArH:

S . :
) X {apée+Gu—v)er}=050): (j=12...5)
k=1

S s -
2)| Zapér +@jr —vji)éx +Cp&r}=05(): (j=12....5)
k=1

(V)
S’

B
N Me
~—
S

.,
kﬂ
S
.
+
~
..
»
S
o
(S
O
~.0
P
-~
v
~
..,
Il
=
12
\-/

1

4) k {(l k‘-.k +C k‘-k} 0 (1): {J=L2:8)
=1



35. BuMyIieH1 KOJTHBAHHA:
1) mo ¢a31 3aBKaH 30IraloTECA 3 BUMYIITYIOUOK CHIIOHK

2) | mo ¢has1 3aBKIH BIACTAKOTH Bl BUMVYIIVKOUOL CHIH

3) mo (a3l 3aBKIH BHIIepeIKAKThH BHMYIIVIOUY CHITY

4) HeMae KOIHOI BIpHOI BIAIOBIII



36. @yHKI1A [ aMUTbTOHA BU3HAYAETHCA:
1) ¢yHKUIer0 Jlarpanka AK (YVHKIIE€K y3araJlbHeHHX IMIBHIKOCTEMH
19acy
2) dysKmicw JlarpaHxa AK (PYHKIIE€K y3aralbHEeHHX KOOpIHHAT.
y3araJbHeHHX MBHIKOCTEH 1 yacy
3) y3arallbHeHOKW  €Hepric AK  (YHKIIEKW  y3aralbHeHHX

KOOPAHHAT. y3al'aIbHCHHX IIIBHIKOCTeIT 1 qacy

4) | y3aralbHEHOK  €Heprick gIK  (VHKIIEKW  y3aralbHeHHX

KOOPIHHAT. y3araJbHeHHX IMITYIIBCIB 1 9acy




37. ®yHKIIA [aMUTbTOHA BUIBHOI MaTeplalbHOI TOUKH Macor m., fAKa

3HAXOOUTHCS YV IOTEeHIaIbHOMY moal U(x.y.z). Mae HaCTYIIHHIA
BHIVIA Y JAeKApTOBIH CHCTeM1 KOOPAHHAT:

5 %6, )
X+ yp°+2°

1) H(x.y.2.%:¥:2)= +U(x,9,2)

2m

2 2 2
Py + Py +D;

2m

2) | Hx;v.2.:0%; Py.p.)= +U(x.v.2)

3) H(x,y,z.%,9.2)=mx> + 372 +22)+U(x, .2)

2
v
2

4) H(x,y,z,0)=

+U(x,y.2)



38. KaHOHIUH1 pIBHAHHA [aMUIBTOHAa IS MeXaHIYHOI CHCTeMH
MaTeplalbHUX TOYOK 13 § CTeleHAMH BUIBHOCTI MIPH HaABHOCTI

y3araﬂLHeHo-noreHuiaﬂme( 1 THCHIIaTHBHHUX CHJI MOJKHA II0JaTH 4

BHUIJIAIL:
: gl . CH :
1) i pj:—_\—+Q;i; (f=12:25)
ij O(jj
cH CH
2) qj=——: pj=—-+0% (j=12...5)
2 2/ 5 S OH .
3) qj:f : pj:—f +Q;!: (f =12,...8)
C])J Oq_]
; cH ; CH ;
4) qj=—+Q;-1: R — (r=12.....5)
p; aq



39. VKaxKITh CIIBBIIHOIICHHA. AKHM 3aJdacThCId  3aKOH  3MIHH

V3arajJIbHEHOI' O iMlTYJ'II:Cy Dj MeXaHIJHOI CHCTeMH 13 s CTelleHSIMH

BUTBHOCTI:
cH _

1) pj=—: (U=L2.::9)
oq

. cH .

2) |p; =——+0: (j=12....5)
oq ,
cH

3) py=—7—: (=12,..;5)
C-(]j

4) HeMmae XOIHOI BIPHOI BIAIIOBIAL



40. VKaKITh CIIBBIOIHOMIEHHA. SAKHM 3aJacThCd  3aKOH  3MIHH

y3aranbHeHol (yHKIIl ['amMitbTOHa H MeXaHIUYHOI CHCTEMH 13 S

CTEeIIeHIMH BUIBHOCTI:

A S
1y deoAH*”ZQ}i(]j
dt cr =1
J
A S
7 ==y S0y,
dt ot =1
A)
3 BBy S




41. CTaH MexaHIUHOI cHCTeMH N MaTepiaJbHHX TOUOK Y (pa30BOMY

IIPOCTOP1 3a0A€THCA:

1) | OIHIEX0 TOUKOK

2) IBOMAa TOUKaMH
3) N TOouKaMH

4) HeMae KOIHOI BIpHOI BIATIOBIAL



42. Yepe3 KOKHY TOUKY (pa30BOro MpOCTOPY MPOXOIUTH

1) ([ogHa (pa3oBa TPAEKTOPIA -

2) naBi1 (ha30B1 TPAEKTOPII -
3) N (az0BHX TPAEKTOPIII:

4) JIoBLIbHE YHCIO (pa30BHX TPAEKTOPIii



43. Aucam0Omb 1'10ca 1e:

1) 6e3mexkHa KUIbKICTh MaTepiajJbHUX TOYOK ;

2) 6e3MeKHaA KUIbKICTh MEXaHIYHUX CUCTEM ;

3) 6e3mekHa KUIbKICTh TOYHMX KOITIM peajbHOI MEXaHIYHOI CUCTEMHU, B
SAKHUX p13Ha (QyHKIIISA ["'aMIIBTOHA, J1F0Th P13H1 JUCUIIATUBHI CUJIH, aJI€ €

OJIHAKOBI MOYAaTKOB1 YMOBH.

4) 6e3MeXHa KUTBKICTh TOYHUX KOITIH peajlbHOI MEXaHIYHOI CUCTEMU, B
SKMX OgHaKoBa (PyHKIIIs ['amMUIbTOHA, A1FOTH OAH1 1 T1 K JUCHUIIATUBHI

CHUJIH, aji€ P13H1 II0YATKOBI YMOBH.




44. Teopema JIiyBUIA (DOPMYITHOETHCA HACTYITHUM UHHOM:

L)

BeTHUHHA 00’eMy (pa3oBoro mpocTopy aHcaMOmo I'iGca mpu

BiI[CYTHOCTi AHCHITAaTHBHHX CHII SMCHIIVETBCA 3 HaCOM .

BeIHMUHHA 00’eMy (ha30BOro IpocTopy aHcamOmro ['10ca mpu

BiI[CYTHOCTi JHCHIIATHBHHX CHJI He 3MIHIOETHCI 3 acOM :

BeTHUHHA 00’emy (pa3oBoro mpoctopy aHcamOmo I'iGca mpu
BIICYTHOCTI AHCHITATHBHUX CHII 30UTBIIYETHCA 3 UaCOM.

HeMae JKOIHOI BIPHOI BIAIOBIAL




45. dyxka IlyaccoHa, sKa CKIageHa IId ABOX JOBUIBHHX (PYHKIIIH
f, 1/, BlI KAHOHIYHHX 3MIHHHX (. P 19acy t, 3a1a€ThCI HaCTYIIHHM

nugepeHLiaTbHUM BHPA30M :

3

) [z a2 %%
j=1(00; e wj o)

s |of, o, o o, |

) 1l oA 5{1- cfz-Jrél-az-g
j=1|"4j %y PjPj|
5|48k 2 40000 B2
R e ;g

» -2 0% 0%
j=111 %, 04y Py



46. HeoOX11HOK YMOBOK Toro, mod aedka (yskmia f(q. p., t). sAka
OIHCY€E PYX MeXaHIYHOI CHCTeMH 3 y3aralbHeHHM IIOTEeHIIaIoM 1
TOJTOHOMHHMH 11eaTbHUMH 3B’ A3KaMH Y BIACYTHOCTI JHCHIIATHBHHUX

CHII, 36epiraJIa IIOCTIiiHE 3HAUYeHHd 3 YacoM € HACTVIIHE

CITIBBIIHOIIIEHHS :
%) C S of OH of: GH

1) 7f=7f+ P <Aof - _Aoff b =0
G/ j=1\0(1j0pj opjcqjj

i i
A S A , A A
2) ﬂ:il+z<Aof :‘:‘H+acf §H>=O:
cr Ay Py Pty
5 s | arf & &
3) (:;f OT+ > f‘f fH - ff fH = const :
t ot jZy|0q;0p; op;oq;
A} A A
4) a’f Z {:f CH :;f (;H
- (1] CP] ij '(Ij



47. KaHoHYHa nayxKa IlyaccoHa [g;.p j] 3a1a€ThCI  HACTYIIHHM
PIBHAHHAM:

1y :(lj-PJ'ZZO:

2)| [g; pi1=8;;

3) lg-pil=q

4) :(Ij -Pj: =P -



48. OyHKIiA Oii S BH3HAUaeThca uepes (yHKIio Jlarpamxka L(g.q.r)

HAaCTYVITHHM CII1BB1IHOIIIEHHSM :

1) S=[L(g.q.1)q :
0

q
2y S= [L(g.q.1)dq .

do

t
S = [L(q.q.t)dt .
Iy

)

t
4) S = [0L(q.q.t)dt .
Iy



49. InterpaneHuii  1HBapiaHT IlyaHkape-KapraHa  BH3HA4aeThCA
HACTYIIHHUM CITIBBIITHOIIIEHHSAM :

A)

)| I1=4{X p;5q; - Hdt}

j=1

S
2) I=¢{Xp;dq;—Ldt}:
e

()
S~

S
4) I:§{ij8Pj “(1]6(1]'}-
j=1



50. IuterpanpHuii 1HBapiaHT IlyaHKape BH3HAUae€ThCd HACTYIIHHM
CITIBBIIHOIIIEHHAM :

0 0)
1) I1=]p;3q;:
0

® 5
2) h=]X q;8p;:
0j=1

S
3) |1 =¢ Zl’j&ll
j=1




