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[Tidrostalikas preexsmels.

1 Hidroslafika saucas (& leoreliskas (analiliskas ralio-
nelas) mechanikas dafa,kas rodarbojas pélidama
skidrv kermepu fidzsvara nolerkumvs.

Jdealy (pilnigu) skidrvmv definicija.

;5:/r/'drum/' aldkiras ,.0 cifeem fiziskeern ferrmepeem
ar o, ka vigeermn nepeerniil- nolerklas arejas formas
Skidvurnii peepern veenmér savw lravko formas. Ja
lravks ro visam puserrn pilrigr r10s/égls vn Skidrums
peepilda vipy pavisamn, led skidrvmea forma sakril
ar lpavka eckSefo nosléglo [elpu verdu, prefesa ga-
dijeen&, — ja Skidrums neeeperm visas roslégla
lravka eeksejas le/pas — pa da!ar' vigv norobeio
lravka seeras, padafai — Jkidrurna briva virsmea,
kor Skidrumrs nak sakari ar lravka avgsee dafv
ko peepilda kads gazefads rmedivrrns. Brivas virs=
mas forme savk@rl rolerc spékr, kas aarbojas
vz z/rarmo SKkroyo Kermerri,

Ja més eedomasimees (ddv srnagu kermeni, kas
SpEjigs prelolees Irkali Spékeerm, kurs' vipry Saspeez,
pee karm parefeerrt Spékv vercleerr, sleepes cre bides
$is kermens nespés radi! nekade prelesfiby, ied
ridksirre pee sfédzeena , ka S3ds fersrrens rr Ffra-
roms, fo laisrr Safos apsiakias kermens spés pee
perit Aavlkery drige foremu, ko molerc Adds cils
ceels kerrrrens, ki vnpe Travks. B Bd skrarurmy
Sormey rerole/klrba slép Sevi ziparras rrecpar-
Skas Skrarurny pasibas, kas peefays wzsiadii gp-
tméram Ay Skrohurny rrecpaniske definicyy:
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Di(’/a’rum/' /+ Tads kermeps, Koy definas trespés pre-
loTees rie sleepes, rre bides spékeerrs bel rads pre=
leskiby likas speedes spekeerrr,

Peevesla skridruma definicpe prasa, ar zimvras
skrolrurna dafipas Jazswara polerkerne 13pelS5and
drefus spbhkus, kas vz So dafipy darborrs peepem-
o normald wirzeend  prel dafrras  yivsmd. Beiokas
rmars  apslEkls SarAkZ»” noleic Jos pagpérreerus, Korvs
1nés leelosim, eelerpol arnaliliska formmd skraromy
lidasvara sivokla roletkurmus,

J/{’/a’fama aéa///za.s saspeeiol, SKrctputrrs  deformie-
Jas, o1 Te nu /a/z.s/é/f.s Sfdrurrry kafegaf‘yozs Jberas
/a/egc’/‘//d.s Sketlprors dejoﬂm /a.s rk rraz, Ka Pk
Tisk/ Sos Skidrurmus rar vz/ikol' i, vﬁma.s/bee:camw JSeoe
» T .saucamee prieeniejadlee (reclastigee) skidrevr, ar
kureernn galveria karld riodarbgas frarosialika. Ofra
grupa i gazejadee (. ekasligee) Sficiryrrs, Kory Bf-
purrs manar  Qrozas zerz .yaaedee/za e@oa/a’a

L. Nepilnigee (reatee pareesee) sfectrurra/,

Dabs sasloparnee Sktalryr7i/ /a///y/ g rrefa—
dodes avgs@ peeveskas Skrdrumiy Cefrrcyas

Rteesee Skidrorric padajas prefoips ard sfeepes
un bides Spékeer. Jorrér S parddiba rovéreiama
Yk neleelos aprnéros, ka prakirski vigu var dau-
dzos javiafurmos (griorer. Hrdroskatikas vismazak
Jaréfinasas ar so Skidrormy -wepilmbu.

Fedeso nevar repernl véra alrisinol davdz
problemu, kas sa/slifas ar skrarurriv kustiby
See Javiajurni, izpermol relalive rmeera skivokly
(Gkidrums Luslas //a’z ar save Fravky /a, ka prel
Fravka seemam skidrums sldv meerd) peekril
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bidrodinanikar.
3. Udens ipasrbas.

Usbeezak un wisleelakd davdzuma daba sasfo-
parriars Skidrass kersrierrs Cderss , vr fapéc galve.
na Karla, proroslalikas pandkurrus un formulas
wsbeetak riakas /leelol Jderrs lidzsvara riolerkumey
pélisaria. Sakard ar S0 7o svara eegpazilees
ar galverain dJoens ipasibarrn.

Udens saspeeZarmiba miljondalds rmo pirrainga
ddens lilpurna leelurna, alleekla vz 1 alimosferas
speea’eeﬂa , // a = /033 iaes) peependl, ka dders rnes
selur garsu, /#:

péc Colladon Sturma 49,65

¢« Oersdeda 46,68
Grassi pee O°C 50,00
p p u 53°C 44 00

/a o ST Jpasiba norérojarra likko rmanamds ap-
mérds. Qadijeens, kur odens un vina vadu seenu de-
formacgv rievar neperml véra, ir sevisks Skidrumu ku-
stibas veids vadbs, kad Jdens cauriekas davdzurms
alkaras veenda un Jlar pasa vada greezeend rio loi-
ka T /%W’I&/’IZL rore nevreavrerely il alve Zecl
Ve —dnderlictie ﬁe«*gg’m%f/ He yaﬂwé/tzag&cﬂ
(gémem/. ‘

Gersu rnesalurods dderns 1 visbeezaks pee 4°C
(77 veera ur & pasa Jipurra veenrba s+ vissria-
Gaka) ka las ars redzams o sekosas Sozelld en-
PIriski vzslddilas formulas cdens specifiska Jiov-
ma 12letksimer alkarigi no letnperaluras :

M= A+ (=) =B (- 4)¥ +C (=4 )*
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A = 857991 107"
B = 378708.107"*
C = 224399. 107%

Ja Iad ari ddens lifpumma maipa 2em lernperaluras
eesparda 1+ samérd reec/ga,

Abu eepreeks apskalilo pastbu rieecrgurrrs, praklis-
ki ekvivalenls rassas pasiavibar ljpurma veenidy
noved rnds pee sliazeeda , ka ars lifpurra vee=
nibas massal proporcionely iporrid Vc'?_ﬂ/'éa.s
svari , praktiski var skasl’ Constans. o kon -«
Sandc apzime pa lfodapn ar A | peesresre A
=/000 kfgr /1.3, Z1. /1000 Klgr veesrxd Avb rrelsd.

Alfeectbi vz Cderrs Tilpurna veerubas svary
(specifisko swary) dairerz varrak vérrbas rz=
nak peegrees!l” valerrs firmiskanr saslEvarre./a,
JUrreekeern jaréfinzjas ar kugu peldes oziluna
peeaygsany, eeriakol 10 JUras wes Jdef0s, o
Juras udens specifiskars svars ir leelaks par
vpes ddegy specifrsko svare.

Kimiski Trrs gaisbrivs Jdens zerrr almosferas.speedeena
parastos apslékfos sasalst pee O°C, nelirs, ypes, ddens
— pee drusku zernakas Jemperaluras — 4§ Jdo/¢°C, siras
gdens — pee ~2,8°C. Ledvs kusanas punkfv var paze
tminal paleelinol speeceenv. Ledus parddidanas /r
sarslila ar (985 kalorjy albrivosarny. Ceela ledus
soecifiskars sillirmrs 1r Q8 Kausela {0 Kalorja.

Meerd skivosa Jdeni ledus peeavg ro auvgsas uz
lyu, zerrn ledus segas Udens lermperalvra ir augsia-
ka né ka 0°C liaz 4°C.

Seviska parddiba EkoSx Jderii — grunisledys eel-
Sanas, kas alskiras no rormalas ddems sasalsanas.
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Grunlsledvs médz paradilees peepeis /e?/as s&s
vz upem:, kur leelr Jdens sfrausurris. Sis anomali-

Jjas c#lops vél nav galigr rzpélily. No mdse yperrs
57 parddiba lee/a méra peerrni’ Davgavar.

4. Hidrostaliskais speedeers.

,fz(*/b’rumd definicyd redzarms, ka karmirpy dalipas
speeZ vra alseviskas oafrpas, vn Sis speedeens se-
mdigi pareel no oafipas vx dafipy /idz Skrdruma
allalakarrr romaalers (perifer _/ed

Alotalssiom skraruma ras& kddu wrsrrv un perm-
st kidly 6ezga/rg/ mazy favkomipy dw ar vipas
smagurma punkia cenfrv O. Jajipas, kas sai lavky-
rmupd, &lrodas zemr Karmipu dalipy speedeerra,
normalé virzeena prel so lavku-
mupu. la ka lavkurrpa der sas
mérs bezgakgr rmaz,, fad var
peerrern], ka See prel Aaw('wmm/
Qur speki normalee ir paralel), veens
olfrarn //dz/_q/ See SpakI apklss k-
Kurntgy Qe nepariravk®, fo vin darbofas vz lavky-
ima elermenta , ik mmazs vips ar’ nebily. Jo spéky
darbrby var saveeriol reen& rezulfe/o3a& SpeAd dfi
kas fad reprezerie fi/na speedeery vz lavkurne
Qw. Ahvasinajorne -2, spzimesrm ar £5p(7)

Pedejais 1r % savcarmars pidroslaliskals speedeens p
(Speedeerrs vz lavkurna veeriby) purks O. BPilnars vz
minela lavkorriipa Qw darbgrosars speedeens péc

zim.1.

proroslaliska speedeena sajégumea tiolerksaras i

dP=p de. (4)
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9. Speedeena leelwna rneathkariba no

peeneniia virsrrias eletenty wirzeena.

Ledomasimees Skidrurma masa aldalifu wpas adaliny
lelraedys vedd ar bezgalgu rmazeetrr &prri&rarr
vz kura skaldnern darbesas speki rorimald virzeend
ka kas redzarns peevesls zirnefurnid, px , Py, Pr ¥ Pn
(spéki affeek?i uz lavkuvrma veenrbu)

Speecleers uz alfees

crgarnr skaldnerr

bis :
vz ABD: Px h dydz
vz ABC: Py 72 dydz
vz ACD: p; % cdyolx

LPeeperrsim, ka skald-

nes BCD favkurns

r w Bd pilnais
Jpeedeens vz 3o skaldrr = p, @; Sa speedeens pro-
Jekeyas vz 3 savslarpigr perperrdiRulararss koord)-
ratv asim bos :

P €08 (o, X)W = = P, co8 (~5n, X)

on o3 (fn, G) @ = ~pu cos (“n, F)

Pr €04 (/5,:[ 2] W = ~0, cos (—*15,,,,:?:'}
kur zirmbols cos (o, Z]__aﬂ Z7. nozime [erifa cos
2nysy SBrp f Un OX wrt L7, pozilevecrrtr rvirzeee
neesn.

Bez peeveslernr spekeerrr vérd resmarns vél /-
puntad SpERI, Kas darbgias vz Sfidrvaia nasy
(srmaguma spéks) ver cili)

Apzimesin ar XYV v L fipurna spéka padli-
najurna (yeb vz Skiaruma rrasas  veer'bu
alleekla Tpurma spéhka/profekcgas oz asir

>X

zim.2.
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OX, 08 OZ. Tetraedra lipurrs ir % dxclycts
Ja Tilpuma veenrbas rmasa 1 rre,lad alWeecr-
gas lilpuma spéka projekcyas ir:
T dedydz X
% dedyde Z
Leveoo? JavreRs sades kaulhurd malerialy puriks
lo zislemd , kas cfrodas lidzsvard, rmés pédeso re-
laviarn, un Tapéc Skidrurma masa aldallo Telraes
drv vararm eedorralees, ka saslingusv, ka ceelu-
kererreni, unn visu vz vigy darbgo/osos sp@ku pro-
Jekcify zumy vz alfeecrgarn asim peelUclzinal O
Yo oo Ay A2 —for, €03 (o, K) 0 + Ve Lyclacle X= 0
fé‘ﬂy ctta’z——,an Cﬂ/“'ﬁa/ﬂw * % O{f/m _yz:.ﬂ
/z’pzcﬂxdy—/a,. ao‘:/-/b',,/ij&)* % Aycledz Z=0
Bel's % dyalx = Weos (=pn, X))
Jo dxdz = QW ers (’*,5,., f]
ﬁ,dxdy = Q) eos ("'/5;:/ 2/
wn Jap€c nolidzin& urrs:
Yo g gz ~Tep0, Az * “% X axalydlz =0
PEC salsinafurma peerierns velay.
A=Pn T Xak =0
lapal’ pirejee riolidzirna v pirverdosees:
2y —Fn 7T "% Ye oy =~ O
Pz —pn * Th Loz = O ‘
Maziriof Telraeara sarnérv lidz O, robezl,
kad =0, cdoy~0
vn dz =0, crbusi?r’ py = pa
Py = Pr }/Pﬁ PPy =pr (3
Pz =

Jas rozirme, ka Skiarurra aé??//ya,.s 10 Y/=
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sam puserr? Rrodas ze€rr1 veersia wr J& pas
sa speedeena ur1 ka prarosigliskass Spees
ceerts Uz RURUINA veeridy rellkaras fo
vélela /BUAKG7I& virzeeri (Speedeestd yeks
[ors" 1+ KEdas burrebas yvrrsirias raairuss)
bel” gan Tikar ro S2 RUKUITIR SITAGUIIIR

povrikia, 7. 1. orid s;é/b’m//ﬂﬂ OCrIRIE Spee=
deerrs LU5 cis, yrr Boéc 75 Speeaeers

bus veerv/gs .5/4’/05'0/774 cé//ﬂas Roorwrr237y

Frrkeya . s ;) /&,y,z/ @/

6. Skidra fermepa (fozsrare
17021178/ U171/,

No svara r1r rolerk’ speedeesra sriairras
likurriy, parefol 170 veeria Sgiarys77a /b(//'bé'..
a vz olre, 7i. rrolesk /ﬂﬂkcj//d.f Ptleyz]
verar.

Ledornassimees skrorurmad 17rasd Kar/ily
bezgaligr mazy parallelepioedv ar Sgaul
rem de ey, dlz, kas eel lidatekus savslar
V27 /oe'r/:ena’/ku/a/‘dm KOOrarnlll 3s/77¢
X, Y qnn X, Reepaerrisirre, ka piarosiairskars Soee-
deers ,oum('& A bos L, RBd prinals soeedeerss
vz skaldni ABC bis pdydz. (7 A7ishi b eecar:
bes /aamé/fs i skalornes ABC simagurma cenlrs,
bel 57 swraguma cenfra allilurms ro A ir beze
galgr mazs, kadé/ var rural par speedeeny
punkia A j Jbeea’eeﬂ.s P vz Skaldres lauky-
wma veerniby, licklekus skaldres ABC, sel
HO virras 66: alina vl vz %/ ﬂo/zo’zmas
Jurna ,aama?‘a bus (. Jka/fﬁsk//)



prdedy - f(xrde,y,z)

(ermol véra wvirzeeriv, speedeerrs vz visy skakd-
ni bis: — (p+3 av ) dyaz.

lapal vzeesirr speedeerntys oz pareasm skald-
nem v Qusirrr SPERUS -

% c
¥ | Ao e
A1 e [ _)p
A
B
0 >X
Zim. 3.

g

speedeeri OX virzeena : paydz w ~(p % )yt
speedeerrr OY wirzeens: paxaz ore -[a+.?§- dy Jotdz
Speedeeri/ OZL wirseena : palydx on -/o+g‘£—d_z/q’ya’.r
Bez seerrr spéhkeesr japerrn vérd lijporma
Speki ?/tur(/ alleecigy prefekcyu leelvrrni bds:
m Xadydz,
rre Yokolydz,
7 Bledydz
/a ka parallep/peds alrodas /idzsvara slkvo-
KI7, Tad nak Spéka sekosee noliozinasyrri.
pelyaz ~ (03 diJdyalz + 11 Ndxalyalz = O
poledly ~(or¥e dz)akaly + 72 Laradyalz =
Y %aisni muma Speki rada speedseny marny vx skaldner:

vipe nebilv, fad, ka veegl' reczamrs no (37:‘?}.:0% =0M‘6?§ =0
Jeb ap=Oun p=Cortstans.
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peledz —(pr3e dy) dkclz + 17 Soledyalz =0

Alkigsor eekavas , saisinol v, besdzo?, dalol Aa-
o nolidzinajurmy vz lijpuma feelvrmy dikdyal,
GUsIrt alleecigr

m X = %
7 El @
m Z = 3L

Dabuiee (5) differericial - nolidz/nasurrir P Urse
parejee skiara fermepa /idzsvara roliczina-
Sormit. o nolidzinasyrmiy ofras dajfas Ir &fvasi-
najury 110 _funkcpas p peEC Zinarra purkia
Koordrrialers.

Rererzinasian nrolidziraums (5) vz alfeec/gu
koordinaly differertiialeerrr, lacd guUs/itn :

m Nox ~24 e
m Yy = -ty
rre Lol =3 otz

Saskarlol S05 nolidzinasjurriys, goskrrn (2=
Jetkssras
171 (A +y@+z’dzj=;—;f-dx -/-,-?5—@1‘?_{;0& = (G)
P = [ (Nl + Yoty +Zate )+ C (T/

Lai varely infegrel (¥). %ad zerrrnleqralar
12le/ksrrres jabol pifrart Ak3idas furikclias
/ . 4 z/ a@'f(ereﬂrca/a/am, poee K Sasal

rm X =

7
TEE
112 Z= 32~ %5~

LiemX, im% vn 1 Z jpoil aleecigeers lserss-
Keerm Radas furikeyas o= /’&. .2/ dvas/rras
Jurreesr (eccrrrecs rypow3bodrect). Bel mh
Y 1 Z bos alevisks alvasinasurrs Jai



—/3—
gadyurrd sa
PN BHE | g -
‘Z%”LX) 9/mZL /jh/‘??—:f‘ 22 W

%9z 9z

< R (v Z 8L 8
5’2“& %/;L ) 9y oz ”3’«53/

/a2 1ad, Jar rolidziriasuriry (¢ varele rrlegrel
mX, 1Y o — funkciarm ro punkia Kooras:
rnareerrr X,y wrr Z, jadprreeerina rolerKumysid)
Tikar sinim gadijeerid zernunlegrala szleiksrrie
(7] 605 kéoas f(x,y,z) prins difereniials

Nolidzirna vrmzs (€) 1 prorosialikas par7a/ =
nolhczrna s, Fileerrejac/esrre porrrogerieem
SRiclrutreerrs noleskorr (& pirversas par:

R A S - R A a4
Nolidzinasvra (T)C 1r paskivigs /ee/om.s
Ik savcarna /nfegracias AKorstan’e, kas
noleicas ar 7o, ka z/narra Jk/o’ruma PUrik=
/2, ka koorols prates dolas, vr a?feeo/ga.s 7702
zirres /¢ L, Y. vr T, é/afro.:/&ﬁska/s Soeedecsrs
/7t s,
H orrogerarmn:, pasidvigarnt gizerrn tm7—lipu=
1778 veensbas rrasu, ort speedecriy p Sansla
Tslarnars ﬂa//aéz/ﬂﬂ/um.s
I = KP , / vz ﬁayﬁlssac—@a_y/es Srkurria /aamnk}
kur K= no Ternperalvras alkarrgs Koeticiernls
vn lapéc, /a peepernly visos punkios rveesr/idzi
g sasildilv gazi, Jad gdlu.:
a’p = Ko /de +Seley +—&iz//eé
/c[Xca + Yoty +Zotz) (D)
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Lo/ gaze alraslos [fdzsvara SIEveAl7, v3/aad2(gs,
lal noliczinasvrmy (4) oZra daja aprmeeriraly ta-
legresaras rolerkurmus, kas pee K = conslarns
pareel” noleikuros (& /

Jﬂfeg/azs_fﬁ Cgse = = 1o Y Xatx + Yoy + Z otz

Nolidzinasurny (&) @/risirol Jagerrr vérd Skidru=
ma Oadlizas Kas alrodas vz skidromriv ﬁorobpa
Zo/o8arr virsrrarrz,. Sds wirsias, var bol cives
Jadas: virstrnas kvram Skidrorrs rnak sakard
ar ravka Seeriarr Ur , O/Fkdrl, briva Virsra,
Kur SKrarorms  Hiorobezgfis ar Adiov gaze/ady
rmecsoniy.

Poeprerzrsiive. brivar virsmar, ka aos p =7,

Ja de Skihenrrrs ndk sakard ar alrosfery
B T Licdesnds @R7rr7034erAS Speedeeriart,

Z Limepa virsma.
Ursma, kuras punkli visf padoli’ veesiadarm Soee=
Ceenam, saucas /[irnepa virsima
Sas wrsmai 73 lad: » paconslans vn e =0, Kaoéc:
Ay = 177 (Kl + Yoy +Rlz ) =0
_/eé Xoe #+ Yoty +Zaolz =0
51 szlerksrmre /r limepa wrsmias diferericial tro-
//b’.z/ﬂa/'am.s
Ka ougss runels lar varelu () /niegre?,
XS vnZ, pee rre = cornst., jabd7 alseviskeerr ol
vasina umeerrs 10 Llyz) b p. SFdy ./amée
cyv save Zifourrry spéky polercieffunkcyy
bel” pasus spékus — par lilpyrrna spékeerr,
Aarra peerr1i] polerera/s.
Sos Jermings eeveduss, varams lerkl. ke Vi
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1mesag Virsrrig 1F vrrstnd , Kurss purRl; vis dod
veerrady polericialy . Sokard arso /irrrera
VIrsSrIy varelu Savkl Srr — eXuroolerrcia/visme.
VIrsrry.

8. Lirreps virpsiias [pasibas.

Ia ka limega wvirsrrel o =727 (Xalx + Tty +
+ 2z /=0, lacl, jo vZ OBliyas 177as3s veernby
dWeekly spéiy, Ad [Spék3) prosekcyas i X,
Y onZ, gozrmesirrn arF orr bezgalior rra-
Zu Joke elerrzeniil, Kerrr aleecsrqds pore/Ck-
Cl3S fr Ok, Sy v olB, 1 A3, Bl abusii:
X = 111/ FHs_cos (TX/ cos (s, X )+ Fols cos(Zy)
cas(As, g )+ Fels cos [ﬂ‘f/m/aa,g/= 10 s/
Jeas (F) cas (s K ) +cos (Fo7./ cos fods, o7 ) +
roos (£ .5 )css (s, L )[= 177 Feds cos [Fcls )=

=Zds=0

/a ka rie 1, rre 7, ne ols nelidzimas O 76a]
/5'/.. 77 ?CZJ = m_fﬂ oo ['Jz:d:/ éa‘/’u aijb/aeeg
presr, ka cos (F dls /=0, 7.1 cos (ﬁfa,’?/’=oaf7/__g/
Jjeb (#F )=, 75 Jad spéka wirzeersrs prel
7171899 VIPSIFTY 11 110817735,

w Fls cos (Fals/ /v eferrerZars dorbs /276 ks
e, Sakard ar S0 var 7e/kl, ke vz [firnepa
Virsmids SpEky e/errierrlaralss abrss = O,

Ola lirmepra wrsmas Jpasiba 1+ % ks divas
lrmepy virsreas gr daiadeesrs prcnoslaliskeern
speedeecriecrrs Sard Siarpd rne Kruslgfes ez
igari Kope/s peesksrire.

Faleesr, perrrsrire Qias fitnepea virsrrids ar
speedeerieerrr o vrr P+ Ko Urr 1ZVE/ESIIRIERS



vz VipEr oivus purklvs A ver /Y : o V5/trad
veerns no olra, pee
Karrr dé virzeerrs
/ar rorrrra/s prey
virsmuy A ponkils M
7ad ofp = 7. s cos
(F s )] bel % ka
F, // ols, Joo/ o =2
zim. 4. =Z ppr FAs. 75 ka
ap 7‘ 0, ari' o revor bV 0, vrr Kpéc 86as virs=
1135 t1e Krusle/ss, reok VipErr Koped pees=
Sk&rirre.

& Litnegy sirsras Jlsewskos
gaolyeeros.

a@)Fa skidrurna dafrpas padolas likar veernigi
smagurna Spékarn, Jad liizens virstriar Sqdl’
rnolerkyriir, & koordinolv 3sy zislerry pee=
pemsrrre orlogoralv orZ ass, virzily verlikas
li vz apeksv : X=0, ¥ =0 Z =g v op=rmgaz
po=rmg foz »(@ = n192 G 7. liimeqa virsimas
1r plaksries. Ja xy plakstre Sekril ar sgidruma
brivo wirsinu, pee Karr pédeis alroaas zerr
alrmosferes speedeerns, lad pee L =0 0 =X on
T =C, péc karrt p =gl +X; 11 1 rmasa Tiffow-
1778 veenibs, 7a Bd hig = lifpurra veerribas
Svars seb 78 Savcaridis Specifrskals svars,
gpzimes@ars ar LN, Ja %ad berdzol p- AZHY.

&/ Peeprerrrsirrs, ka skidryrmrs olroclas cuindrr=
kG Travkd un licz ar vipy greeZas ap verli-
kalu asi, ar korv sakeil prel zermes /odes s5ma-




— /7

gumy  cealru  wvirzila Aoorondly ose Z.
> X /ﬂ/a’fwﬂa cafipras pado-
. Jas smag:/ma .spekam
%% 4 Y kuwa poatinsjurs i
z &, w1 bez Jarr ceﬂﬁ-/fas
= : galem spe,éam 7— Kurs

zZim. 9o
padlrinafurrts rE T
y ,oasﬁwy.s /enk:sks a"ﬁ-wm
— /f“ w Tad ~/ = wf vn
w'p -—-- = _.‘Ji wff
o ,.S};n/ gaa’ /eeﬂa muyrns
Zim. 6. /¥ Oarrsana ar relsfrvy

meera SIivokli (eNfeecigs prel Iravka Seerdr)
urt BpEc varamm peernérol pidrosialikas
r10/iczirna .

Limeps virsmas arrasenas s i f10s

//dz/nq/am.s
Xax + YAy +ZcAz = O

e
X=Raws(R %)=g ws(F, )*wf s (5, %)
=R s ij=gm( ,yjfwffaucf’ 7
L= /'?m[fgz —;co.—: zj+w @ cos (9, /
bel: cwa’xj -3a-, aas ,j’ an cas(S
ca.s-(/ f “Jf y/-d orr ca.s/ 2)=4

un Japéc
X=wf¥F = wi
Y- CO'ZJ‘T w‘y
Z-g.

PfC so ﬂOZ/mJU eevee/b.saﬂa.s ﬂﬂﬁdﬂlﬁ{/t//ﬂ&

Xelx + Yty + 2z = O, guslarr :
W*xdx +a)ya/y 7gAZ -=0 ﬂ)z[u&x{y@j‘;&& =0,



.Zﬂ?égre.%ﬂa dod w? (ﬁfz:) gz = Consians.,
I7 izlesksme ir greesanas paraboloica rwali-
dzinsjums (napadoeony Erraecsercics).

a/ .j;/(’/o’rams /icz ar savu Travky greeZas ap
porionialy asi (vderrs rols ar Kauseerrs Au-
ros alrocas Joens).

Sini Gadyeend arkri’ Yy =O v Zpéc:

Xctx + ol =0, jeb Lo = —4-

X=w*feas o
Z = __i“fw,z‘ pys a/} W = fenks dirurrts
o G~ S, e, G Poos L <k
. urt fosnnd =2

=~ _ —wdx . . 2
ﬁéﬁc.%—:ﬁz//?é y’dz—/-w TAZ =
- — WA, fob Xk +2A2Z ~fz AT = O}
Tntegrejol: x*+ 2% ~222 = &

X+ 2t —285 2 #E) = G +(55 )% Conslns
xX*+i2 ~23 / %= Crs? o /aa'}we.sf.'s/fn KoordinaZy
wslernu cenfru O cenlrs /K— ad saura Koords-
nale z, bos sanslile @r veco [z, +z = /7,2 /7z

un x%+ [ ~Z ~fe )t =Consl jo A %/ 7od - xZ+2,2=



= Constt =v* (+ipga nolickzinssvrns) 73 lad Odens
Virsrnas Kausos veerimér I+ Ciihidry  virsrmas,
Rury cernlréla ase e€el perpernciRular: zimme-
Jorry  pldksner cauvr ponklv Y J& W=0,
Lr rels rnegreeias Jod S =0, 7'/ Jolrrs
Urt'stri@ Kausos Ir poricor’ed  pldksre, 18pal
ka vzdevurra a) gadiyeeriz.

d) Aalru (fporrogens, #ri= cons?) Skralrurra
/iy peevelk kads pasiivigs cenlrs O
ar lilpurna So€ky, proporcrornd/y oafipras
alslglyrraars & 170 sa cerZra. Jernsirrt vérd
skidrurma Oalipy , Rures Koordiroles pres
orlogoraly caur peevi/ksaras cerilpu O eo-
Sy koordinelu zrslerriy ir x, y vr . Peo-
/bo/'cxb/ra//@fés Koetrcrerily ar A a/ozfme/b);
peerl/RSG1135 SPEAS orglekcl/as LIS

A, Ky ot Az, jo /\’=.7('/w;r/¢’:t7=ﬂ%’£ A
=T teos (.- T2 %z =y
ZH2ews(Z.3) Mz =Nz
Litresza virssras oiferericialriolidzisgsvrrs
peegperrns verdu: .
Xatr + Gty + Lot = T rdic + oty »2aly/= O

B ka JC #£ 0, /od ok +ydy+zdz =0 ure
Jxdoe + [ydy + [zl = ConrsT., feb g + G +
=Corsions, jeb x°+yt+2%=Co, Kas rozirme
lodles yrrsmaa r10/iclzing urny,

g Fa Bdos pasos, ke augsd, videvurra
gpilékfos alleecigo spéka pre/ekcyy pros
porcronalilales Koefscienli i - Y o $ Jad
/axaat *+ Yyl + Pralz =‘-0 ure //a.xacx+ Yy +
jzd.z/ = Corisiars. /%’—""%— +~fif- = Corzs’;



— 90—

So izleiceeny var parverdel:
AR A- A
a®  4&* c® 7. «ur. Llonsll " q

7
Peoar ~ S
X, .
k' N ’ . . IXs —& ”Jz - F’% ‘
7 szleiksme i elipsoida nelidzingrurrs dr
pl/.sa.s/m a, & vrn ¢, pee karrr pusssy feelvrril

alfeecrgr 1 a=V carst , £= LT ey C [/-n-’:%ﬂ?_

10. Speedeerna Sprékinasara daZa-
aos .,ﬁmaaga SKIarutng pUrK7os |
gaoyeeria, kKad arejais SpeKs /P
SrI8GgUHNIa SPEKS.
Mes Jikarm izvedvdi  noliclzinasurny (6);
&= (Nax + Gty + LAz
Sini gadjeens, /8 peeperrily, ka orlogorns-
las kaoroir@lv zisterras. Z ass I wrzil3
veriikaly prel zerrmes Srnagurria purkls
cenlry, 7ad':
X=0 90, Z=0 uvrn ape =rrgaz
To Skidrurms pormogens, i&a s = consl. ure,
A3 recizefdm, rzvedol polidzingurny (70
p=rmgz+C,
geb p<Az+C
Fa Skidrurma virsma
8/rodas zerrr &lrrio-
Steras 5,5??6/6’?/7&7{_4
fad, /a koordinalu
XY pliksne pacella pér Skidrvria virsmy vzZy—
T Tnzee, “

alvelkol so rolidzinajurny rio ﬂo//”dz/hq/'(/ma(/ﬁj
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guslamm g — /2 A [Z "'-Zo)/ yeb:

) 2 =T+ (2 -2) (7Y
Se (z-2.) i aafipas ozslurrs 4 zers Sgrory=
ma wirsmas, par kur speedeerss W% laid:

R TN L %)

Cilar dafipal kas alrodas 7%’ Okslvrrg zerrs
Skicrurma viksrrigs, pralrosleliskars speeceers
e =T AL

Alvelko? no si noliczinaforra tolidzing ry-
v (78) dabyjarr i12/erkseri frdrosleZiska soee-
deeria pecavgsaras, pare/ol 1o pIGKsres ki
derlvmé vz pldksel %’ Ozilyrrrd,

Llzska noliclzingma (72/ inferporeiacya
Oty -, frakoskaliskars speedeens faul jeb hord zina~

18 porrogerna SKiororma purkls /fioxirmas
speedecnarn vz brivas Sa SKiorutria viFs=
1mas faukurma veernbes, saskaililom ar 3fi-
arvma Slaba smegurry, pee Kerrr 58 Skbs
guaksears aukurms lidznas peeperniel
plékanes méra veernbas, bel' slkba augsiums
— Ko OPivas skiarorra  vipsrmas Skatlilam
punkla dzrlormarn.’

G skidrums pelerogerns, kd, zinarms, tre —
lilpurra veeriibas trnasy rever peeperril, Xa
m = consl., bel gan Kka m=4f (3) kor &g Koul-
kida oafimas koordinales Z furikcya ort

po=g //maﬁz +& (43

No =~y &) redzams, ka veenas un %s pasas
plaksnes Z= consl. obfiparn peermi] veera v
& pole speciirska rreas@ o =y (cornst)= Consl.
Habilarr lidzsvargm st vokfarn V&faga, lar spe=



—99 —

cifiska rnasa 1 peeavgly lidz ar dzifurru.
No sa redzarms, ka resajavcamsi Skiarurn Teu=
k3 rosliras karlars D un sSKicrurrr padefi vees
nigr stmagurma Spéka darbrbar, +105%5/as porizor =
/alas Kirlas i (z}=constans; varraky t1€sa/avca -
tny  Skicromo gadieend vigl r10s13ras Kérlam,
kuru alfeecrgee beezumi' i+ %, g ur1 pidros
skafiskars speecleerrs 3/ gadjeena srz/ercas:
S-Tig Smh =T e ENA(14)

B ka skidrurma pirdroslaliskais Speedeers,
ka jav Frka peerddils , zin8rd purtkia (- veens
yn Jas pa’s, rnealkarrgs 110 Virzeerid, /6d r10=
ldzinasuera (78) fiziska r10ziree vel /- 78,
ka speecleenny 7], zerrr Aura alrodas SKIdru-
1778 VIPSIIQ, pErra/o8  viSEerr? SKiorumd

vrnkleerr:, Kavl' jeb Kurd wvrzeer7s [ fa&éa}fa,
lkums). Ve Sis ipasrbas arbinas pidravliske
presy, un cilv prolraviisko rresine uzbove,

/. Speedeens J vz plakonas figuras
favkuma zetm lejika o preel poriZon:
U leekid seérna.

Dalisim frguras lavkumy vz elemenfeernn
ar plalymw & urn beezumu clee , 7ad pilrars
speecleerrs vz So elernernly bIs

AR = febtee ~(T+ N #)bctee

S0 spéku virzeens [+ rorrriafs prel seemas

plaksni, lapéc rezuliefosass speecleerrs vz pif-

*) Pliksnes, kuras norobefo kirlas or deiadv specifisko Imesu,
. Saucas par diskontinuilares pliksrierrs (nrockocry paspens)




m figuras /aw('amu b7 :
R=[7ibaee = T [bctu +A.sm0(/(z + ) fole =

= /J-a{«_, -f-A.s'ma(Z'/dda, -/-A.smo_(/a&dw

-,

Smagums centrs

N\ A
Y
—
Ga=N_ 4 — |
TN T v
N\ = 10

Zinz. 40.

Apzairnesol /aw('uma e/e//?e/?/z'/ ar e = aéxf
g’uJ/&m Ve //fdw-A.S/nAf.Z, acw-f—A.rma’ ,«d«
Poe/a 12/erksines locekd o Lcter 77 P03y
Dlakanas figuras Slaliskais morenls alleekls
vz 8s/, kas eel caur FHgurds Srragura cern-
W, E,aec viges /adur Oy olra Jocekla difa

2, [sr =Zoar r2dziime. 785 pasas f/gan:?.r fau-
kuta slalisko rriormenlu AS:, INeekly vz SKiohvU=
17789 urn Seenas plakspy /(ru.sfa.sana.s Jirz /UJV
/ctw w, 17 7‘}_71//‘65 Jevkurrs.

“Qaligr P=Tar+8, L5 sind (75)

La/ speka darbiba bily riofeikls,/ad bez-
viga leelvrra vn virzeerra , vél [3z/ia VIS ceder
fosamas punkls Jo Jovrik Yo savC J,oe?o’eeﬂa cerliu
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Vizu var apréginar, sjzoerol rezullefoss speecee-
ne J rnomenly, olleckly vz ziramy s/, Asy
peegemnsin Jo pasv lajy N
pSpeeceena  smormens 5ds gadyjeerts doby /z-
Jer/kstry

M~ fol = [ 1 *“/‘“"‘/Z“V;;‘Aé/@ #ig) bt e
4 ~ w
- [(T+A%)

v-*“,

/2o +a/azu=7Zcz, wte) der + D sore o [1zo 4 e0) ctur
= 7.;; @ 7/__/':,‘% *A s9nd 2iar 1‘-3#'44’2:‘_/;4‘:2#-:‘

#4 sindl [ cit o

~ W2 1 rUsC Hlguras J@Z‘/kf(fa/.'s' 17707767775,
alleck?s upz asr SV, bl [ — sirercyas tmo-
rfreerils; djjeckls oz cenf;é/o, caur S1raguIra
cernliv © parilleli WV eodo, as/. Fo pédeso gp-
Zimesir ar J, fod rrekle)arma 1rormenls
s erksmre e M-S . I EA PR A /.w'ﬂa( = %‘90,
hur Vo rezulleosi speedeena G plecrs, vrr péc:
HS. +(2dw +T)Dsind Vot +Lsind 007 v/,

Tw 5 Asind — AW+l Asind )

Visbeeiakais praklikas gadijeerns ir, plirmhar]
kad locekl; ar v pazod, proli, kad speecleerns
(o7imosferas) A darbofas vz abori seeru pusem
lod Yo =’z:_°z:-w£-‘z°- =Zo #3525 (1zleiceens nearkarigs nay'
Jeb Ve ~2o(f+335) (/7

& fgura ir Celpsloris ar plelumu &, sugsly=

rru, € Ret,, Tocd Vo =Zot gy =Bt i < Zo (1475 $=)
Gadljjeens, kad s =5 & V. =% (1+ FF5)=%C

Yo =




— 05—
T frgurs v r/pa ar radivsy j’; 7ac/

yo=20[/ ) =20 {/’f? j

Ja perrlo véra, k3 Zosimd = »4.: Kor %y I A
gw‘as SImaGurrnE  ceri/ia a’z//um.s Zerr Skidruima
wirsas, lad preeks a’ab{//c?m vel SSuv szlerksmi:
,,ff._ W+ Ao w[/.ﬂ Zee/é/af So /2/eiksrn’ rezy/je-
Josam  speecleeriarm JF, vor lerk’, ks soeedeerrs /o
lurrrs vz kauvlksdss frgords faukurrid, A3s d7-
rodas /[eekles seerias plaksn€ nealkards 1o
leeksanas fegpha, bel gan Fikar ro Fouros /ous
Kurrra  leelvrria CU vrr Vi8S SmISqurrie cerlra
a’zvs'/('/ma zerr1 SKiarurne Lrivas virs#rias.

T T ] T
4‘.
’T & _j: y l)"
V= LIV
/ l
zim. 14 zim. 10,

Peelikums pee 1041,
Reernérs 1. Aprékinal speedeenu vz verlikalv seeny
ar alleecigeerrr Odens lirmepa aygsiumeerndl k.
A ﬂpeea’eeﬂ.s f uz Jekoso seerras vee:
ﬂ/é:/ ,ar([s/aerdefﬂ.s

%% ?— -Zez(///'e‘/a.sals é;aeedﬂ’m
2 , -~ =R Sper

D ¢ -
ac ca deens I proporcionals /.-wéa

oe =cF ) 1225977 ABC .s,oeea’e(ﬂ.s.%’ S/ C

3
21m. 8. f'—(?zéj r 5357?‘/,007&: Hguras

lavkorns. Ropspeedeerra cenlrs olrodasSaugsesa
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litnegpa

-l OF - HARE  BoeO-£)
X S0

_ % (FPCe+ K+ #%)
(P€7%) '

18 .Speedeens vz liku seeru.

Peegrernsirm, ka /5 1r kddas Jikas seerras dafs
rnodalily ar kKoordiralu zislermses ploksrnern XZ,
ZY v XY, fermsitrn #o 565 Seenss kécu vipas
elerrierily, Kure bezgalgr r8zs laukurrrs LJs dw.
Plnaris speedeerts & /avkurria riorrnales NV
virzeens 6d bJs Adler = AP

Frojecesirn 3o speedeerrv powr vz leecigom
koorcirnaly aserms OX, OXurr OZ.

o alleecigas pilna speedeerra pro/ekcyds o+
Zimesirnr ar AP, Py v dPz | 7ad - o
dPx = (paicJcos (N X) kur zimébols cos N X)
rnozirne legpga cozinusy slerp N on X pozs
Yiveern virzeenecerrz. Bel fader cos (V] X ) =
= o [@w cos (X)) _

Teleiksrme cer cas (N A )i eferrentc aleo
,orq/é,éc_/jé 42 ,o[a%.sﬂ/ Zﬂx Y7727 a,ozi'mes/}n
ar clwx.

la Tad alleecigr

AR = proew; P = [redise
APy = pdeoy, UN Py 4}2’3«@ //9/
APz = friled, B =frda,

/(a Jav zinarrm, /2 =/.7/:‘Aé/6&0, Jr g d_//"een/; Aur




AA var atmest, profi aprékinol gézu wrr 7var-
ku speedeenus (o So Skidrumy I\ samérg prel
speedecrny A s+ mazs). 7od aeecigi Bo= Tz
/’\Z Ve Py 27/ 2x (M
/Q =%.U
Kur Uzy, Wax vrr Wxy qpzi=
me [ikas seernas Bukurria
x  prefekcyas vz plksier
ZY ZX vrr XY, vz kuram
speedeerss Teck qafé';}ﬂafs,
FPeerriérs 1. Apréginel spékus, kas darbg/ss
couruvles diarmelralos Skély-
rmos (plsksrnes O wr G), ja
2 cauvrules caurmcrs /r D-/nk,
bel” pearosielsskars Speedeens

Y 2Tm. 43,

e 5 W—X o =A0a (vecorr alrmosferam
\ & = 4,033 KGfyerms) Speedeeny
. rada sula, kuras, ka are
2im 44, cavrvles passvoru var (g
&orel.

Rezullesosars spéedeerrs vz cavrules avgseso
dafu, saskand ar formuly (2J) bis, rékinol vz
7 Jekosu cenZirmelry cavrules gareriiskas ases
virzeerns K= /zﬁ = /033 kg x/0 x100 = (033 Kg.
s speeceens sacalas veenlicugl pa purikleen
Oun O, kapéc kalvs punkls rocas: X = =3tk

Reerriérs £. Clindrisku 4atly or cavrméru D=
=K mlr, galos ros(égly Sferiskari seesarr gz
covrrnéry D=6 mln prdravliski parbavdile r
Joerrs speedeeriu, pee Karrr cliarmelrald plaksre
OX rodss praroskliskars speedeens o = /3a



(Jovram olimosferern = 1kg/7em®). Kalle pas-=
svarv var Igrorel /Lor-éﬁ/}-?a/' S/oCAUs, Ads obr-
bg/8s Kalle forizorlials ararnelral/s Sfe/vrra
pl Cun G leeklos vz 7o Asls garirag.
£ Soeedeena projekcia vz see
rias elerrrenly dlw paraleli
katls asy K = fdD-fa
=(@a+A 4}&’2, f’-‘/'%fdfj
D= [haD =
—ql) =L FDZ
= /E5X200 f/fzz +40.000 _
VOT AT xS —
= 3000 ="/, K3 reczams
S/ni”- glaglijeend ari Uderrs svarv var rgriorel.
Kolra pléksn& O un O rsk po %5 (3000 "% ).2=
=(7500 —Lf2_ = 14492 4y,
Uz kalke 3paks¢o dafy clarbe/as :
£ .--.QD'/-A/‘%@ =a+A 7//‘% =/5XZOU+;£,,%%2'—:}—%=
23000 +7%z = 30/6. Uz halru ptsksri O un O, rdk:
}_‘_/, ._? %‘& - .30/% =/508 Ag. pee.s??/'o/-/'na V=
D =2 .

e punkly reakciias A=

S TR T
~QLL g = BIL- = /6 kg . Soess

A sl Ly  Oeens vz &af/a erﬂxis,(/a arbes
yx .Z =/.adar = e, , Kur wo
zim. 16. sfersskas VIrSIas pra_/r'e_kczfjé g2
7 /o/éksnz'/(%g ‘%’%‘ ur
Zzﬁ—,’-}e- Ka redzarns, P, nealkarss ro sfes
ras courmeére, bel gan Jikar o kella cilin-
driskas dajas cavrrméra D= 8200cm.
Foerriérs 3. Aprékinal speedecrny vz ciin-
driska Jravka sferisko dibemu. Jravka pild/-

—’) job kalls $k&lvrra lavkyrrrs ﬁorpaﬂd/*u/afé‘ ,0['97 Karla garertako a3r virxSomy




Jas clindriskas dalos augsiurrs IC, Travka radius 3,
Sferas rodivs V. Sperdeenrs vz diberra elermrernly
Punkls 1o bis: A k4w,
Sa speedeena profekcys vz asi
Y bis A fidewcosk. Reaol-
lefosars speedeerrs vz Visy ol
- / o
/’/Aﬁe/u/ %—'—'/‘Aﬁda}cdsa[ =
M= [/‘Z&!w cose | kur 7o =(Hern )
vn Japéc %=-A oj;’:f'wwa(-f
Mo < o
# [r7ire . e, cas &K | = DfYfcteocusnts
A [rrre. atew. o3 [ b Jdircasat
= %= —a) 2wz Tapée =
7 ~DNTO)*+ A [7e7n aw. cos.
1y " . aio. cas R 1r Steriska
2im. 1% Segmrerle Jilporrrs V, kade/
galigs' speedeerns vz ciberny K= 29 »V)
1.2 avka ees/égly Skicrurris srararm. Jrdvka /7i8-
Terials peeslprinasorme veeld Jeek peepilels : O =
a >3
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