JEKUMA 15

AHaNUTUUNE MexXaunKa

Pasnpe/ieneHue Ha CHIM B HENIPEKbCHATA Cpe/id.

TaHreEIHATHH H HOPMAITHW HAIIPCHKCHHA.

Cwvovpoicanue
Y L
. 2. Hanmpexenus.
.- 3. Papencrtpa Ha Kommn.
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TGOPEME}. 34 TAHTCHIHATHHATE HAIPpEKSHHAA.

1. PasmpeaejeHue Ha CHIH B HeNpeKbLCHATA cpeaa.

MO/IEN Ha HElTpeKbCHaTa cpea:

- HENPEeKHCHATO pa3NpeleneHo BellecTBO

- (u3WYHAM XapaKTePHCTHKM: IINBTHOCT, BUCKO3HOCT, TOILIONPOBOJHMOCT,
EIIEKTPOIPOBGMMOCT H T.H.

- o0mM MeXaHWYHH XapaKTepHCTHKH Ha J[BHKEHHETO: IIPEMECTBAHMA,
CKOPOCTH, YCKOPEHH:, CHIIH | T.H.

BBTPCIUHM (MOJIEKYIISPHH) ABFKCHHA

- TOIUTHHHH XapaKTePHCTHKH: B Ta30B¢€, TCYHOCTH ¥ aMopHH Tena

- KoJeOaHUsA OTHOCHO KpHCTaNHaTa pelIeTKa

- 3akoHM Ha boin-Mapuor, Kranmefipon (rasose), 3aKOHH 33 BHCKO3HH
TeqHocTH (Hasue-Crokc), 3aKoH Ha XyK (TBBpIH TEld)

MOAENHT Ha aGCOMIOTHO TRBPAO TANO: HAH—IPOCT NMpHMEp 3a HEHpeKbCHATa

cpena

XapakTepHa 0co0CHOCT Ha CTaTHKaTa (YHHTO NpeAMET € OO0 M3yYyaBaHe Ha

canure) Ha abCOMIOTHO TBBPAO TAnNO: oOphila ce CPaBHHUTENIHO MAiiko

BHHMaHHE Ha BETPEITHUTE CHIH

- TPHHOHI Ha BTBLPAIBAHETO

- METOJ] Ha CeYeHMATa

y3yvaBane Ha BETPENIHATE CHIIM: MEeXaHNKa Ha HENIPEKbCHATHTE CPell

TPEeX0A OT ChCPENOTOYCHM B OTAENHH TOYKH (DU3HYHH BEITHYUHH KbM

HENPEKBCHATO PA3PE/ICIcHN:

- XapaxTEpHCTHKA TUIBTHOCT HA pasripeleleHue Ha (HU3MIHA BelddHHA B
HENpeKbCHATA CPeaa

- [pUMep: NIBTHOCT Ha pasnpelelicHHEe Ha Macara

CpeaHa IMabTHOCT pcp Ha pasipcAclICHUC Ha MacaTa B obeM v

v



®  O3HAYEeHWd: O - CeskpalHO Manka Maca; OV - DeIKpaHHe MATHK ofeM
- pasmuka ¢ gudepenuman d (Gesxpafizc Manko M3IMEHeHNME Ha JafieHa
BEAMMHHA B 3aBHCHMOCT OT Oe3kpaifno Manko HapacTeaHe dt Ha Bpemerc)
- IUIBTHOCT g, HA PA3NPEACNCHHS Ha MACATA

ptim™  wm p:%’” @)
- I/I3pa35IBaHe Hd eﬂeMeHTapHaTa Maca '-IPB3 IINBETHOCTTA U eJIeMeHTapHPIH
obemM
om = pdv (3)

¢ CpedHa INIBTHOCT Ha PasTpeleNicHHe HA ciiume, TPHIOKEHH B TOUKH OT
HeNIpEKbCHATa Ccpefia (cpegHa ofeMua cwia): OTHOIIEHHETO HA TUIABHHS
BEKTOp V Ha Te3n CHIH, NPHIOKEHH B TOUKHM OT 00eM V Ha cpemara, KbM
Macara Ha To3u obeM

v
_ F, = ©
pcpv
.V
- obemHa cuna B ja/ieda Touka: F = lim — = 2y (5)
=0 oy p&;
- U3passBaHe Ha [TIABHMA BEKTOD Ha CHMJIM B TOUKA: SV = pF v (6)

¢ [pUMEpH:
- obeMHa CHiA 32 CHIATA Ha TEXKCCTTA: BEKTOPST Ha YCKOPCHHETO pH
cs000RHO Manake g

- 33 HeHTPoOekHa CUlla: NEHTPOBEKHOTO YCKOpPErHHe @ r
2. Hanpexenwus.
* CpeOHA INTFTHOCT Ha NOBBPXHOCTHH CHIIH — HANpeXCeHue p

- €IIEMCHTApHA NOBBPXHOCT OO0
- elCMeHTapHa IIOBBbPXHOCTHA cHNa: JF = pdo

* 3a KpaifHu 00cMH (TIOBBPXHOCTH) C HENPECLCHATO PA3TIpElieNeHH OGeMuH
(MOBBPXHOCTHH) CHJIK: TABHUTE BEKTOPH HA TC3W CHITH CE ONPENEIAT UIPe3
0beMHH (IOBBPXHOCTHM ) HHTETPalIK
* EIeMEHTApH4 PaBHHHHA JIIOMI OKOJIO MaTepHAIIHA TOUKA
- BBTPCIIHA CUNA, AeWCTBAINA HAa eIEeMEHTapHarTa muom (MeTos Ha
CEUEHMATA) OT CTPAaHa Ha MUCICHO HPEMAXHATATA YACT HA CPeJaTa

- OTHOILICHHETO HA BETPCIIHA CHJIA KbM eJleMEeHTapHATa IO
Hanpexcerue B NaICHA TOYKA Ha cpenara (BeKTop)

- OpHMCHTAUM HA €NEMEHTAPHATA TUIOMI 4Ype3 CAMHHYCH BEKTOP m IO
HOPMAJIATa Ha eNleMEeHTAPHATa IO



~  T0COKATA  SOWHMYHWAT  BEKTOp  HH/ylupa - [ICHOKHATENHO™
HOMYTIPCCTPAHCTRBC (PABHMHEATA HA €IEMEHTAPHATA IO OMpeNens RS
HOIIYTIPOCTPAHCTRA)

O3HA4YCHUC: P, - BEKTOP HA HAUPEKCHUETO, HEHCTBAIN BbPXY eICMEHTapHATA
oy B ,,IIONOKUTETHOTO™ TOTYTIPOCTPAHCTBO  (BBB  BTOPOTO
TNOIYIPOCTPAHCTBO  BEKTOPBT HA  HANPEXKCHHETO, ASHCTBAUL  BBHPXY
CTICMEHTAPHATA IUIOLL, e CC 03HaaBa ¢ —p, )

3. Pamencrea Ha Ko

HEKa B HENPEKHCHATA Cpella € pasrienal TETPacabp C LPaB TPHCTEHEH BB
M npu BEpxa cu

IPaBOBIEIHA KOOPIHHATHA CHCTCMA: HAYANI0 — BEPXET Ha TETPacaLpa H OCH
II0 HETOBHTE PH00BE (eNMHHYHH BEKTOPH IO ocuTe: i, j,k )

BBPXOBETE Ha TeTpaenspa: To4kn M|, M,, M, cChOTBETHO 110 OCHTE X,Y,Z
EIEMEHTAPHH IITOMH &0, , 00,00, - OKONHHTE CTPAHH Ha TeTPacanpa,
CBOTBCTHO NPENCHIUKYIAPHI HA OCHTE X,y,Z
- CHMH, ACHCTBAIM CBOTBETHO BBHPXY CAGMEHTAPHHTE IUIOWH O, ,50 5

00, —p, oo, ,— P00 ,,—p.o0,
CHIIA, KEHCTRAIA BEPXY OCHOBATA (1 - €HMHUEH BEKTOP 1O HOPMANTaTa KbM
OCHOBATa) HA TETPaexbpa: p,oo, , KbACTO &0, € INOIITA Ha OCHOBaTa
TETPACABPET ¢ B PABHOBECHE (PABEHCTBO Ha HY!IA HA INIABHUA BEKTOP):

p,oC, :px50x+py5ay +p.oo, (7

BBPXY

n

00, ,00,,00, - MOXKE Ia C¢ CYMTAT 34 INPOSKUMH HA &0

KOOPJWHATHUTE paBHUHK
- R,n,,n " KOCHHYCH MEXIY 1t B SOMHUYHHTE BEKTOPH IO OcHTe: i, j,k
- Toraa do, =ndo,, &, =ndr,, &,=nd, (8)
3aMecTBaHe B (7) U CleNl CHKpaaBane Ha 60, p,=n.p, trp,tap,
CMAHA HA O3HAYCHHTA: X =X, = X,,2 = X3,/ =N, , 1, =N, 1y =1,

P, =mp, TP, T 1P, (%)
NpoeKTHPane Ha (9) BhpXY KOOpHHHATHHTE OCH:

D= Pyt Py Ty sy

Puy =Pyt 1,0yt 0, oy, (10)

Py =M P13y Py T 1y P

paseircrBara (10) - pasewcmsa wa Koww: W3spazsrar HalpexeHHeTo,
ACHCTBAMIO BHPXY MPOM3BONHA EIEMEHTAPHA IUTOLI, Ype3 HATpeKeHHAT,
AeHCTBAMM BBPXY TPH B3AHMHO NEPTICHIMKYIIPHH €NEMEHTAPHH LIONIH



»

BCXTODHTE P, 3aBUCAT 0T OpHCHTALMATA Ha CACMCHTAPHATE TIIONHI, KbM KO0ATO

Ca IPHIOIKSHHU ~ He Ca 6eKMOPHA QYKL

4. TanreHuHATHH M HOPMAJHH HANPEKEHHSL.

OUPCACICHNE: BEMUIUHATE p, (I # j) - mansenyuantu Hanpexcenus

- BEIHYMHHTE p, ({ # j) Ce OTHACAT 3a KOOPAMHATHUTE PARHHMHH

- IpHMCP. HATIPEKEHUA [1PH TPHCHE HA HEIIPEKBCHATH CPCIH

ONPCACACHUE: BENHIMHMTE p, (i = [) - HOPMARHU HANPENCEHUS

- BONHYMHHATE p, (i = j) ca IPOEKIHH 0 HOPMATHTe KhM KOOPIHHATHHUTE

DABHHHH

- HpHMep: HANPEXKCHH Ha HalATaHe Ha HEMPEKbCHATH CPeiH
O3HAYCHHA (B TEXHHUECKH KYPCORE):

- 32 HOPMAJIHA HAlPEXECHUT: Py =0\, Py =0y, Py =0,

- 32 TAHTCHUNATHY HANPCKeHUS: p, =7, (i # f)

5. Teopema 3a TaETeHUMATHATE HANPEKEHUA.

BTOpO YCIIOBHE 324 pPaBHOBeCHE Ha TETpacaLpa — PABCHCTBO Ha Hylia Ha
ITABHIT MOMEHT Ha NPHIOKESHHUTS CHITH

NpHEMane, 4e CHINTC, HPHIOXCHA KbM CTGHHTC Ha TeTpae/bpa, ca
ChCPCAOTOUCHY B MeuueHTposere uM N, N,, N, u N croteerno 3a

OKOITHHTE CTEHH H OCHOBATA MY

- - -

3
osHadeHma: MN =r, MN, =r, MN,=r,, MNi=r,

YPaBHCHHC Ha MOMECHTHTE

rxp .30, =X Xp,&0, +1, Xp, &5, +ry; X p,do, (1)
- CIEJi 3aMECTBaHE Ha P, OT (9), oTuuTaiiku (8) u chkpaiapeane Ha oo, , ce
CTHTA J0
(r—rl)xpln,+(r—r2)xp2n2+(r—r3)><p3n3 =0 (12)

- HO N, e npockuns Ha N B paBHHHATA (XY), KaTo

N?N = AZV —]Tﬂ"\f 3=r—r =A4,K, 1, - MHOXHTCI IpeA eIMHHTHHUT BEKTOD;
aHANOTHYHO F~1, = Ai, r—r, = 4,j (13)
ciacn oruntane Ha (13) napasst (12) nobuea Bua
Ay (ixp )+ Am, (jxpy) + A (Kxpy) =0
(14)
osmavemuws: Ny, N,,N;- cpeiw choTBerHO Ha cTpamure M,M,, M M,

M, M, wa rpusrenrnka M, M, M,



=

. = 3 3 =7 3
Torasa MN,| = 4

JWI =53‘1, A/Wé :5r23W3 :ETS

-

2

2
- — - -

NPOSKIWHTE Ha BexTopHTe MN|, MN;, MN;, MN no nopManata n KiM

paBHHHATAa Ha TpPHBIBIHHKa M M,M, ca pasHH, T.€. T¢ Ca BCHIIHOCT

BUCOYMHATA /1 Ha TeTpaeisbpa, crycHara oT M; uin

3 3 3
-2~(r,n) =-(rm)= j)-(_l'3ll) =h (15)
clie/l YMHOKEHHE CKamapHo Ha asere yacTu Ha (13) ¢ n ce nonyiapa

(r-rn=A(in), m-rn=A4n, h——%hzﬂqnl, %hzﬂqnl,'r.e.

%h = Ay = Ay, = Ay, (16)

cnen 3aMecTBale B (14) u chkpamasare Ha 4 ce ¢rura J10
ixp,+jxp,tkxp; =0 (7

CIIC IIPOCKTHPAHE Ha ITOCIICOHOTO PABEHCTBO Ha KOOPOAHHATHHTC OCH
¢e CTUIr'a 10

Pr2=Pys Pus =Py Py = Pis (18)

TeopeMa 3a TAaHTCHIHATHUTE HaOpEKeHHs:
Axo npes npouseonHA MOYKG HO HENpeKbCHAMA CPeda Ce Nperapam mpu
83AUMHO NEPNEHOUKYRADHY ENeMEHMAaPHY NAOWU, MO 30 8CEKU 08¢ OmM MAX
NPOEKYUme HQ eKMOpa HA HANPEXCEHUEMO, NPUAONCEH KbM eOHamd, Gbpxy
HOpManama Ha opyzama, ca pagHu.

ChBKYIHOCTTA OT JAEBETTe BemMuMHHM p, (k,s=12.3)ca KOMIOHEHTH Ha

TEH30[ 0T BTOPH PAHT — MEH30pP HA HANPEHCEHUAMA



