..... . mu tiiao sii WaWUd™X A«/Icld HHHOWDHN
*bio ‘/H-M mumnox fcmdo
| iiiiiiijm iiBtfdeimBVo Xfn ‘'h'declXm iiXm BtfH3B>ido
M ymMMomorX Ennrs Base dcirwBl/o evsmmrn BH irtrdBg
nulini in-m dr/Cg gnasH EjdeinimuM hitwith bh ithbw
in nlwdg -iiDBWWBK JHHHABirxBweHX hbjbilVowi ens
Jvniav ntini\1li>K|/[—=HCdBia WHifke BJHJHi/’DBKim™
I HIA  WIIIIBJ MMM31r ‘gilHBITDCH'IBIM MUIfetf— “IIBNHBd
...... nivii in>= SoiM eo dHQ bjwhubj jiiiih 3\ —
in uvnnui yav - ‘rniEoir jnnjHL*DBi\doi ena3”™WBK WUWNOH
I ivhV nAi (liig ii.V} 'HBOBdag BHOUBa Bnwmnxe ifkeh x
MyuyHr u'i imsi MoViiXw 'Ct.sgnun Ba HBOHBdAa dsX
hi inirnilkj ‘imloy Bjdny iiBimg Hawm BjBidg
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dyHAaMeHTan QadnapHn - Yuutuwga  TULWAOBYMAApPHUUT  Bynax t
MYyTaxacCUC/THFHHU \ncobra onvw  (usnka YKUTUIL METOAHKACUHWAT  [ON.
3ap6 Mmacananapugaun 6upuamp. Maskyp  KYnnaHma MyasnugHHHT - wy
VPnunHwpaarn Kyn WAAIHK W3NaHUWnapu camapacHamp.

KYnnaHmaga ¢usmkagaH Kypuauw MasmyHura ara  Gynrau
nanap Gepunau. YNapHHUT KYWYHAUTW  SHIUTAAW, Gab3HNapH  MaBXyp,
Macananap rosnapu acocuga Myasiug TOMOHWMAAH Ty3HAraH. KYnnaH-
Magam MeToauMK apabuétnapaa  6a€H  KuAMHraH Kypuauiw  MasmyHugal un
Macananap \am YpuH OngH.

KYnnanma onHiAi YuyB topTnapuHuur Tanépnos 6Ynumnapupa KYPU'
NNW UXTUCOCNHKMApW Oyiinya Ta~cHN onaéTraH TUHINOBUMMAP  YUYH
My/mKasnnaHrae. YHAaH YpTa MakTab Ba XyHap-TEXHHKa 6UIUM  topT-
napu YKyBumnapu Ha YKUTyBuMnapu, Ypra maxcyc YKyB topTnapu Tay,
nabanapu. anemMeHTap u3MKa Ba YHWHI TaTOUKWU 6unaH  H3MUYyN4H!
KEeHr KHTO6XOHNap omMMmacu doiganaHuum MyMKuH. KYnnanma éwnap-'
HMW Kacbra WyHanTHpuW Macananapv 6unaH  WypynnaHynyH — MyTaxac-
cucnap, ONHI  YKYB IOPTNapUHUHE  Tanabanapu yuyH KA3HKap/iH  OynH-
uni- MyMKMH.

Maca*

Mcpannos A. A. 3agaunm no ¢wusmke: [locobue

Ona  cnywaTteneil noArotoBUTENbHbIX OTAENEHUNA BY-
30B.
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Cy3 bBowWwwu

.......... LHTHW ycny6méTuHUHr ponsap6 mMacanana-
Il.Lmi rvupn y~yBUMMUHI OBynaxak MyTaxacCUCAUTUHUN M-
. noHaup. 1>y aca 6up Heya ycynnap 6unan amanra
mu  Imuit MymkuH. MacanaH: 1) dumsmkaHuHr 6ynaxak
| II™Mn«in yyyH wr my”™mMm 6ynmmMaapuHn Yy yppay, yp-

Hinn |e [I/KiK 3HepreTMknap 3bTMOOPUHU 3MEKTP Ba
....... him 6ynumMura, XUMUK WHXeHepnap 3bTUOGOPUHKN
|"nl Jup dnwku, atom duankacun oGynumnapura, anek-
.......... «1A| |[HKUMHI KUMEBUIA TabCUpPW MaB3ynapura Kyn-
|4, 'l I'in isii nun my~umnup; 2) dusnka YyKUTmnw xapaé-

M | Min 4yun ypH uYcrapHcugHH uyuM”maraH .~onga 6Gynaxak

| I' wnlin.hix | un'mMcntnapumn 6aéH  kKnnu6 6Gopuw Ba
nlitKMIlp

\iimv]i HI™m.him. ™MynaandpumHr ToOWKeHT nonnTex-
H1 |l wwu him hi milH;ji iim 6éynumHpga ~ypunmw unxXTucoc-
1<l rtUitci | 1.iv w.i MMM rudrnosunnapra aMmasniviH
wort \ mi Ilfi s'i.ii st\vn ~nan:|MuCH npntnw 6opacHaarm
- .m <imtimit mina  Hyii'ia y duwka pgapcnapm-

ii I/, |iNi* ik'mu tunThi iirmeH i.'ilapHvMv 6aéH ~HNAN6 6G0pULL-
ili Mwy hi Nii.inft I/, In .ni  1\“npnammngan Kypuauw mas-
iniliiill v mhi nannup VI'Mun onrawm.

N\V[*m.imiii  m.i HWYyHNUANrH Macananap @u3nkagaH maca-
ii |m *iwuini.i u”Mnnandran 6apuya Tanab6napra xaBob6
“1"iin Illy 6émnnaH 6Hpra ynapgaH sHa “yWhupgarmuya oi-
thi omMmMMml MYMKUWH:

1) LlyB4HNnapuum Kypunuw mMaTepuannapH Ba
iMMi  ¢u *Mr, xoccanapw, Kypunmw acb6ob6-yckyHanapu, me-
lMMnumManpu  nwnaw  ApuHUUNAapu, TexXHUK KApcaTKuu-
I'I'M, Kypunmw xaBcu3NUK TexHMKacu uouganapwm 6unaH

..... . M>wl: ' kypunuw mytucogy SNeMeHTIapuHn yp-
wnT. 3) y”~yBYHNapHH Kacbra WyHanTMpuw Ba YHra
i O wn$lblwnapura spuwuw; 4) dGUINKAHUHT Tabwuar,

ynap-



TypMyLl, caHoaT 6unaH 60rnaHuWLIMHU  KypcaTuwl m
Kaso.

Macananap “MWMHAMK p[Japaxacu owunb 6opagm
TapTnéaa >XomnawTnpungu.

K.ynnaHmagaH: a) “ucobnawra Ba cudatra o
6) rpacmk, B) SKCnepuMeHTasi macananap YpuH ongu,

Xap 6up 606 6ynumnapra 6ynuHraH 6ynu6, 6ynum hi
b;a4a Hasapuii MaTepuas Ba Macana euuiw HamyHasn]
6unaH TabMUHNaHraH. LWyHgaH kelnH myctauun  tl
YUYyH Macananap KentupuaraH. XXaBo6napHUHI ~am /m
NUTUK KypUHULWIAA, =>aM COH mimMatn KypuHuwmga fiol
NUWIN  ONWMHraH XaBOOHU =;UCO6-KUTOO MLINAPUHKN GaHii
Mai Typub TeKwumpuwra Ba KUTOH6XOH Ba“TMHU TexaO
MMKOH Gepaaw.

K,ynnaHma uynésmacm 6unaH aTtpodivya  TaHUuL
ounampunraH HWMMaTM (UKP Myno”asaniap y4vyH COB
TOLWKEHT NoAUTEXHUKA WHCTUTYTa Onuii yuyB topTiapu
Tamépnaw Ba Kacbra WyHanTupuw 6ynummn «YMymuin in
MM dhaHnapu»  Kadegpacu amoacura, TOLWKEHT Jamn
OOPUNGIYHYHU U3MKa KyIInMETU KatTa yMTyBUMCU <Pk
Ka-matematuka aHnapu Homsogm A. C. Paxmaton
npocpeccopnap Y. Ab6aypaxmoHoB, 3. Hasuposra my|
md Yyuyp MUHHaTAOPYUMAMK U3™op uuiagwn.

Myanm



OunHN,.! hiuni'i.l d¢o:mC cysngaH onuHradH 6ynuo,
HM  umMu MmiluHH  6unguvpagn. ®msmka Tabuat Sa
" ... - 'V XOHCM3 maTepusiHUHI “apakatu 6unaH
................... y i Wrajjapum ypraHagpy.

I. MEXAHWNKA
MitiiMiii | dm WKaHUHr MaTepus apakaTUHWHI 3HI Of-
M ... M | PUHH, ABHU XXUCMAAPHUHE €KUM XUCMIap
M'....."In 6up-6umpura HucbataH BasUATNAPUHIHI Yy3—
[ILL..... spi ini'i untaH <syown.

........ Miin  acocuii  Basudpac — 6oWIaHpUY  La-
trtMi (<1 1 TWH koopguHata, O6O0LWNaHKnUY - Te3/1UK)
m ' ", M.WNa, XUCMHUHT UCTa/IraH nanTaarn Basus
H nHO™MNMnaup.

I LUM'MIA 1 HKa

KunHrmiiliiiv.ii >xncmnapHuHr ~apakatmHm 6y “‘apakaTHH
<| I' nmpynun cababnap ©6wunaH 6ornamaraH 3™oga
41 MM

[ I cuctemMacn. MexaHuK “apakaTHW  TacBup-
e..=" ip.div.niiH vancn xucmra HucbaTaH Kapanaér-
.. x HUW kKepak. By >XUCM caHOL, >XUcMu [Oeb

Vo i NH >XXWCMHUWHI (pa3ogarn BasvaTUHN GepuLl
N 1 Mwm, XUCMUra KoopauHata cucTemMacuHu 6opnald
M1 .'in rogaa  KoopauHata cuctemacn XYZ [LOekapT
FrH....... uctemacnamp (1- paem).

| ..... ,  OKUCMW, YHra

MHUM KoopAauHarta

I»MT'H ™ nayrHn Sw-

"WH ycynun bupranmk-

| cuctemacu aeb

uMu

11 MoOihiA  HyuTa.

rm|4414, Hocms ytun-

M KUuYw, \;upakaT-

e MynAHU LwWapouTnaa

MU/H|[MWK  ~mcobra on-

d4n  mMymumm» 6ynrau

7] Hyura pge6

|1 XUCMUW MOAONIA 1-pacm.



Hy"Ta ge6 “~umcobnaw MyMKMH O6ynraH “‘onnapga X
MUHr'’xXapakaTtn ypHUra YHUHI 6uTTa Hy \Tacunuur )
KaTKUA TeKWupuLl Kudosaup.

Xucm “apakat MiraH umsuny, Tpaektopus aeé 4
am  (2-paem). lMNoesn “apakaTuHuUr TpaekTopusicn f
MynaaH, aBTOMOOWIbL “apakaTu YYyH TpaekTopus
[aH néoparaup.

TPaeKTOPUSHUHT  Y3yHAUrM 60cub ytunraH iyn 1
naawn.

XUCMHUHI ~apakaT TpaeKkTopusich Mabnym 6ysnc
Cnb6 yTuaraH mnynHM TpaekTopus Oyinab uyimb, »Hcml,
NapakaT oxypugarn BasvUATUHU aHu™Nnaw MyMKuH. Xk
TpaekTopus Mabnym 6ynmaca, XUCMHUHI KeliMHrn Hal
HN aHW™Mab 6ynmangH. by ~onga XXUCM  KOOPAWH.NM K
aHVL1alW yyyH YHUHI KyuvwmHun 6unmw kepak. =K
HUHI GOLWWNAHLIY Ba OXWUPrA BasvATNapuHW GupnatuLy

U1 WyHasIraH KecMa S Kyuuwl aeb atanagn (2-pacMi.i
paHr). Kyumiu BeKTOp Kartamkaup.

BupnuknapHuHr xanapo cuctemacmga (CM cucd
cnpa) 60ocub yTuaraH wWyn Ba Kyuyuw MeTp 6unaH y.uu,
an. a1 =M. by epga [ ] — yn4oB 6upnurn 6enrHen

13. Tyrpy umsiynm Tekuc \apakatr. MexaHuk
KaTUMHI SHI cogda Typu Tyrpu umsn™~un Tekmc \a)nil
avp. Tyrpy umswynm TeKUc X;apakatga XuUcM TeHr nai\t
nunga 6mp XxXmn Kyvyagu (KMCMHUHI apakaTt TpaekH>|u
TYyrpn umsmygadH ubopaTr Ba TeHr-sautnap uuvga ovip
Macothanap yTtunagn). by “apakaTHW XapakTepiaw Yy
Te3nuk aeb atanraH KaTTa/IMK KUPUTW/raH.

Tyrpy uisvK; M TeKUC XapakaTHWUHI v Teanmrn ge6 n

N KYYULLUMHWHE LY Kyuyull 103 GepradH | BaMTa Huc6asaT
TnaaH:



t#l ' ' 1 HuAMkKkAUp. YHWUHT WAynanuHWw Kyuyuul
m I'» 1"l an|u\uug|AN. Tesnuk m/c 6unaH ynuya-

V) - A ~

| T um ydakatm RNyHanunwuaga oncak, TYppH

] W tt t]' [k11 uwunaétraH >XWCMHWHI WUcTanraH
M HUM), HOM racu

x = x0+ vt (1.2)
MM". ... wunnaHagn. byHaoa *0o— XWUCMHUHI 6ow-
1e*1 | emBluniii |.icii, v — TE€3NUKHUHIK x 7KuUra npoek-

Il Upr11mm v, 2mM n=1,5— 0yncuH. Hyyra-

lc, ... BaUmiap wungaryn BasUSTUHU "W
* ttt xmgwrira ésamma:

i< O 2 4 6 8 10

1 M 2 5 8 n 14 17

—EeE.......... Yuynapuga x KoopauHataHuHr / BayTra

|9H 1|'H||IMyunH umszammni (3-pacm).

AP'1............ / yAH | a UHSAUTUM v TE3NUKHUHT Kuiima-
tga = vy.

Ivttm umnTtannm TC-
yt|til"ll vm KMAHK
f | \tuHiH 6unaH

'l in 111y L
[tH » «iMmihmi iwiilt-
Il - rpli(hMI
M oin i i ip.d ilum

M1 hi tVlI M #ll inkglll

Aftine M1 -M1IrvHvHL

Ht" 'lHam Mup 6upHra
Kill.. . IH (L ar oy
hi Injtin calling

(I'M i niplil v WKNOGH.
|

3 paem.



TaH TeKwupuwra Tyrpm kenagn. Taxpunba sa 3™ wcoOm»
Te3/INKNaPHN Ly ougacu YpUnnu sKaHuHU Kyln i

XNCMHUHT |\y3ran|v|ac caHoL, cnctemacura Hucbatam
SN XXUCMHUHI  NapakaTt/siaHysuu caHO™ ciuu'Mi

HucbataH tF Tes3mMrnm 6unaH apakaTtnaHyBuuM  «ur

HUHI  “‘y3rasiMac cuctemara HucbaraH v2 TeIL
reoMeTpuK VII/IFVIH,EI,I/ICVIF& TEHI:

v=  +y2

byHOaH uyningarn xynocanap Kenué uiugaon': HeL)
Typan caHo™ cuctemanapura HucbataH Ba3usATK, unit
natn, XapakaTtu, TPaeKTopusacu HUcouiigmp.

14. HoTekuc X;apakar. YpTaua Te3nuk. OHwii H
TeHr BauTnap uuMga XUCM Typsumya KydraH “oamur)
pakaT HOTeKuUC yapakaT ge6 atanaan. ”‘apakaTt HO
éynraH “onga ypraya Te3NuK Oed atasiraH KaT L,
dhoriganaHmnagn.

KUCMHUT  Xaviva  Kydulwnapy S HU Ty Kyuuwiap K
raH xXammMa BaUT t ra HucGatu ypTada Te3nuk ae6 amia

0= —, S= SX+ sa+

KUCMHUHT MyalsH nanTgarn €kn ~apakat Tpaektpi
MVHr Mabnym Hy”~\Tacuparn Te3nurn oHui Tesnuk ao(Vl
naan. OHWIA Te3NUKHU aHuunaw gopmynacu:

V= 1lim y. = lim — ;
o—+o yp p/-o Ai . fl-
- —_
By epma y— OHWA Te3nuk, AS — Knumk M BauT ...
KyuuLL.

15. Tijrpu um3unm Tekunc TesnaHysunm %apaxady |l
Kuc NapakaTHUHI3HI cogda Typu TYrpy yYmsllynm Teku!
NaHyBYaH “apakatanp. Tyrpm UmsmkK,anm TeKuc mMun™
YyaH “apakaT geb wyHgan “apakatra antunagukm, M
TEHr Bab/lap Munga >XUCM Te3nurnm oump xun ysnd«|

Tekuc Te3naHyBYaH “apakaT Tes3naHuw paeradH Hi
nuK 6unaH wundopanaHaan. X,apakatgarm >XUCM  imA
Y3rapulVHUHIE WYy y3rapuw to3 6epraH ( BayTra um
TesnaHuw aeb atanaawu:



-
e nit, v,, M — XWCMHHHI OownaHrm4y Ba

«Mmum  M|"( [I-UT,wmll nekTop KaTTanuMKAUP. YHWUHT
........ id , iHipHliiiiiiuiir iyHanuwwn 6unaH Moc Tywa-
....... MI" Jminn YnyaHaow:
l.] .1 =9 _ £, _ M/C@.
/ c
ILL ™M>= 1 tInKHUW HxTuépuii naTaarn uuimMaTu:
v VvO+ aml (1.8)
>N s \iiiiiii NapakaT TheaeKTOpPHSACHK 6yiinab
P&1 "i(l Wunul 6y yuka npoekymuscwu
c«=un0+ &/ (19
. iiiin 0>0 6ynraHga (1.9) TeHrnama Te-
'K e KT \au=K;lrHn, a<0 6ynraHga cekuHnanyB-

MULLHHHH Nlepagn. Jlekmn MexaHUKaaa CeKuUHNaHyB-
WhUHHWW MMHMUA Te3naHuw 6wunaH coavp Gynaov-
LTM e..... ~MpakaTt cudatnga “apanagw.
(«I " " <KllynyaH “apakatga Kyuuwl KaTTanuru agin-
M.H Hy..... HlW\|/H anuunaxagn:

+ (1-10)
r MM /UN MHMW  6ownaHrny  TE3NMUMN, a — Te3MaHunLIn,
iuiirih,
Us......... . MH'pUA MaiTgarm KoopauHartacu
at2 ..
X - x0+ va + ) (1.ii)

FOHM TMM M KOOpAMHaTA.
TUMHI  ip inuWynumuA  Sapakataa Kyuduwl 6unaH Tesnuk

te= s, |« MUk 6ornanni;
1.12
N 2a (112
IN 'l v\ hi M-KkMC Te3naHyB4YaH “apakaT 1\wnaétraH
[HM* ... HNO'pHI naiTaarn Tesaurn katranurn (1.9)
#PH,M NunamMH  wwuk, LI1IINMHAN 6rvnamuns. Te3NUKHUHT BatT-
ol T «*.... hi ||InpNrHHM uYmM3nw ydyyH MO 6OoWNAaHTU4Y Tes-

UK | "e H umMmnnHuwra 6upop b™Mivatiap 6epammns: \g=
M
M 1" it f.fi (.y ”~onpa (1.9) ucdopga acocmpga uyiinmpgarm

.| AHM MYMKHH



1
, ncC 0 2 4 6 8

vM o2 3 a4 5 6

c

XapgBan acocmga rpadvik umzamuns (4- paem).
XucmnapHHHr J

EpHVHI TopTuwunw it
puaoa “~apakaTnaHuuL,
KMH Tywvw aeé arM
SPKUH Tywuw Tyrpu
31N TEKUC TE3/MHY
~NapakaTHUHE  xycyniil
moyp. Ynuaw via H
TULWNAP 3PKUH TyLUNLL
naHvwmn 6Gapya SKH
YyUYyH 6up Xxun 6~Mmb,
TUKan nactra iyHa/Ha
YHUHI Uuiimatn g« '»d
3KaHVHU KypcaTaau. SpKWH TywaéTtraH Xucm yuyin (1,7
(1.12) wndopanappa a ypHura g €smil Kepak.

16. AlinaHa 6yiinab Tekuc %apakaT. AinaHa 6M
Xapakatgaru XUCM TeHr BaKTnap uuuga TeHr éii y3y/l
napuHn yTca, 6yHOali ~apakaT ahnaHa 6yinab Temu
pukat ne6 atanaaw.

AilinaHa 6yinab Tekuc “apakar “MnaétraH Xwucm 1
ANyc-BeKTopu OypHaMw 6ypyarn A HM wy O6ypuaHw “
6epraH At Ba”“Tra Hucbatn w 6ypyak Te3nuk geb .n.rol/

bypuak Te3nuk pag/c (pagnaH Taueum CekyHg) ounnn -
yanagun. 1 pag=57c18.

AlinaHa 6yiinab TeKUC X.apakataa moaauii HykTaf
6up MapTa TyuW; arnaHuwM ydyyH KkeTradH Ba™T 7 mil
HUW AaBpu Oeb atanagu.

Mopanii  HyuTaHuHr Bab™ oupnurn mnumparun afi.iatiM
napun conn v aiinaHuw vyactoTacum Oe6 artanagu:

AlinaHuw pgaBpu €KM alinaHuW 4yactotacu 6ypuak I*

NMK 6unaH
) .
o= =%5v "N
r
ucoaa op™asin 6ornaHraH.

10



fl'ttti  t'Mtc uapakaT uymnaétraH mMoaawi
[in \iyn mm wmntT my EMHH yTULl YYyH KeT-
ft AM*n,HH C un3nuImM Tes3nnk aeb atanaawu:

b - Am (1.16)
M

..... Oyliiiiii( rcwwk na anaHaHUHr R pa-
VM| £=H | (@unin marxya;:
v -WAF. (1.17)

i|fii I A HKiir .yipakar yHnaétraH >XHem Te3-
liM'i mmi 1 VHapmaign. JIeKUH Te3/IMK BeKTopu-
*yl MyTKM'HN ysrapagn. buHoGapwuH, 6yHAaawn
Mo wm  mMamxkyd. by TesnaHuw  mMoaauvi
I 'l hiy* uni top 6yinab aiinaHa MapkKa3u TOMOH
Ill....... y4yyH Oy Te3naHuw MapKU3rm WUHTUIMA

L

it e himhim. 1
it him.l TesnaHuw ~yiunparn udogana

L4'Hv in

1= y-a= (1.18)
a» (1.19)
awb>4<. (110
M litnmn cynmw HamMyHanapwu
W........ e NNapHUHI uaiicn éupmnga ypraHvna-
........ I vl HyuyTta 0e6 K,abyn A MYMKHH:
L I rynpob™a 60cuMn auHKnaHmMoNaa;

.......... ropusoHTasnl .yanatga 6upop 6a-

T | ' (pHwWAa GaxapwunraH HW “~McobraHMouAaa,;

M F. IHuva 6umnad yii wminu énunmo’™aa; 4) 1ok

inlin uypuvimw wmatepuannapn 6Hp wa.\ap-
HVItH muvipi & lwnHamouaa.

tint u ‘I m =) MUcCOMNapAa XUCMHUHE yiyam-

................. Ba LUYHWHI YYYH >XMemMaapuu
i\i" n'1l\apnw MyMKUWH.

<M MHMVpPWUIM KpaH IOKHU “‘3rajyByaum 6MOK

/U, hm |V m Oauvamgra kytapagun. HKHUUT S Kyun-

mm ... " 'lump 6apabanura ~aHgan | y3yHAMK-
(I# (i i'inny/
“M......... . OKHMUT s KpunwKn KaTTaINIU  1OK Ky-

fill ... mMid oHr: s=ft=12 m HOK Ky3rasys-



YaH 610K cpgamMupa KyTapwiraHu yyyH i1 =:.s =2-12 M
-24 M.

1.3. Kynpuknm KpaH HOKHM h=4 m 6anaHgra KytapauviH
mt LWy BaTHWHI y3uaa KpaH penbc Oyinad 1=7 M vec<X
hara cvmkHAN. FOKHUHI S Ky4YulWwn HHMara TeHr?

E unnwuwwn MNudarop Teopemacura Kypa:

s=/A2+1Is =/16 M2+ 49 M2«;8,06 M.

1.4. MnHopanin KpaH épgamuaa K BepTUuKan ii“Ha-
aMwaa ep cuptMgadH KpaHuum kabuHacu >komnawiraH car\-
raya kytapumngu. KeinH kpaH cTtpenacn ¢=90°ra 6ypui*
V. FOKHUHI S Kyuull KaTTa/IMrMHM Ba 60cub6 yTraH 5 iy-
NMHM  TonuWHIr. KpaH cTpenacu ropums3oHT 6unaH a =30
6ypuyak “ocun  mnagn, CTpenaHuHr  ysyHamru /=30 wm,
KpaHun KabuHacMHUHI ep cupTugaH GanaHonurn //=13 m
(5- paem).

Eumnnuwmn. HOKHUHT BepTMKan yHanuiga Kydyull KatTa-
MM H ra, ropusoHTan MyHamwaa s, ra TeHr (6- paem). Uums-

Mara kKypa s, = 2/?sin—’\2— = 2 /cos a sin 5 Hatmwkasnin kj/-

umw Mudparop Teopemacura acocaH aHwiaHaou:

s=V + sf = ~/"Hr«(22/cosasin —m =

=] 169 M2+ (2-30 M-cos 303sin 45°)2 «39 wm.
KOk 60cnb yTraH Kyn BepTuKan MWyHaamwaarn H  Kyuuw
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An«vin  |MpW IOHTHA TeKUCAUKAA 10K 4Yn3raH'éi ysyHnurura
»Ht i

nlco»a 13m 2-3, 14-30 M-cos 30 «90°«54 M

a«o* ¢ 360°

I ft /- pacmaa
<1 VA tjh’KTj)) a,paBa
fllll Ht Y1 AynnunHr
Mn um  60ornaHHLUH
] dpHrn 6epunraH
|- |™HAnk Napakat?
Apl/IMMLII'IHVII/II' vV Te3-
nu NI @aHHNNAHT.
lyunnwuinn Bo.
In6  Ytunaran  iyn
<[ [U11;] YN3MLAN GOT-
NNHrNn. LYyHWHr
YUYH TrpamkK TeKuc
hikmMTra Ternwn-
Uil Tesnuk kyhivpa-
I wndogagaH ToONU-
I«<hi (7-pacmra ua—
PMHTI):

v:tga=— =_3c = 2,8 m/c.

16. Kb-572A MuHOpann KpaHu Ly3ranyB4yaH 610K ép-
diiiMHOa KHM n=0,33 M/C Te3nMK 6unaH KyTapmouga.
KpaH Tpocu 4HFnp 6apabaHura uaHaaw Te3nuk 6unaH
panagn?

l:uymnwnw wn K,ysranysyaH 610K 6unaH HOKHUHI h 6a-
NaHO/IVKKa KyTapunavulH Ba\Tuaa Tpoc 4urHp 6GapabaHura
I\ y3yHnukga ypanagun. WyHuHr yayH U =2u= 2-0,33m/c—

0,66 m/c.

17. Kynpuknu kpaH pensc byiinab t+==8,3 cw/c Te3nuk
ouvnaH /=18 c Ba’T gasomunga cumxknaun. llly  BauTHUHI
y3nga oK KpaH Oyiinabé y2=20 M/MWH Te3nnK bunaH cwi-
XUTUAAH. KpaHHHHP Si Kyunwm “aHya? HOK KpaH Oyiinab
lynlgaii «2 macodpara kyvagn? Epra 6upuktupunradH caHo™
cucTeMacuaa HKHUHT S KyUMLH Ba V TE3IUIM HMMara TeHr?

Eunnmwun. Tyrpy uvMsmknm TekUC Xapakarga yTunraH Wyn
Hhogacura Kypa KpaHHVHE  KyuuH:  sx= vt = 8,3 cm/cX

18c = 1,5 M. lOKHUHI KpaH Oyiinab Kyummn s2= y2et =



= — — «18c= 6 M. HKHUHI epra GUPUKTUPWIraH caHe

cucTteMacmaa Kyunium Midparop Teopemacura Kypa
s=y +s] =/(15m2+ (6 M2 =6,18 m.
Tesqamk v—j/u? -vl , ékn v—— — = 0,34 wCc.
Cc

1.8. KC-3562b mapkann aBTOKpaH KHU y =04 wm/c
Te3nnk 6unaH s= 18 M rava 6GanaHANIMKKa KyTapa onaam
ByHra uaHuya / BaT KETULWINHW MCOBNAHT.

E.H manwn Tyrpym 4mswyll Tekuc .apakarga  Kyuuild

s = v m X yMHU XapakaT WyHamwmga oncak, s = v-1. ByH-

v 0,4 m/c

19. Y Nypunuwin KOMOMHaTM 6unaH Lypunmil obbek-
M opacumgarn macoca s=60 kM. a3-53 A K aBTOMOGUNN
ypTtadya n=50 km/coaT Te3nnk bunaH apakaT unca, "aii-
[oBUn 06bekTaaH KombuHatra 6up cmeHaga Heya MapTa
60pn6 karitagn. Nw cmeHacu T=7,2 coaT Q[JaBoMm 3Taau
[Aeb6 ~mcobnaHr.

Munanwwu. Bup MapTa uaTHaW Y4YyH KeTaauraH

r=—=——— — - = %,4 coar.
v 50 km/coat =
N\arnatnap coHn: N — T/t = 7,2 coar/2,4 coar = 3.

110. 3un3nna avnueHTpngadH s= 100 kM Macodaga
XolinawraH a™onu AwanguraH nyHKTra oyhnama Tyn“MH-
nap uaHuya / Bal\tga etmb6 kenagu? 3mnsuna BayTmga "o-
ciun 6ynaguraH Oyinama Ty MHAAPHUHE Tap~anuvwl Te3-
NrnMHU y =8 KM/c aeb ONnHr.

EumnHwwn. TyrMHHUHT Tappanmwl Tes3nurn v =s/t.
byHaaH I=s/v= 100 km/8 (km/c) = 125 c.

1.11. Arap 6Mpop NYHKTAA 3WASUIAHUHT «YyTUO KeTU-
wu» (byhnama TYNUMHAAQPHUHT €TU6 Kenuwmn) Ba <«,ai-
TUWK»  (KyHOANaHr TYAMHAQPHUHE eTub Kenmwn)  ypTta-
eHga j/traH Ba|]\T A/ =50 c b6ynca, 3un3uvna mapkasm MyHKT—
OaH uaHpaih / macodaga xounawraH?  3unsuna ~ocun
~nraH Oyiinama Ba KyHAanaHr Ty/AUUHAQPHUHE Tap/anuul
Tes3nHknapu moc pasuwga Ui=8 kw/c Ba v2=5 kwm/c2

EumnHwwn. TynuuHNApPHUHI Tapuanuiwl Te3NHKNapwu:

@=_—. (0 yz= 1o - (2)
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% A /. f, 6Ninava Ba KyHAATAHT TYNIUMHNGPHVHT o970
......... »M\i.ngm. (1) Ba (2) gpH:

/ - 1l m 4 :___l*
T a § u ®)
At =1t2- tx @
(n HA" TnapHu (4) ra “yiirak: A( = -——— -. ByHAOaH
vi vi
M/i ' - —)=50c¢c/(—1---—--! ')~ 667 «m.
I ta VXj V5 — /

1.12. MuHOpann KpaH HKHW b;y3rammb, / = 3 ¢ Ba/*T wHuga
HAW Te3mrmHn v = 0,6 — raya eTkazaan. KpaH HokHM “aH.

ar| u TesNaHul 6unaH KyTapaau?
| ynn vwn. TyrpyM YsvMKIM TEKUC TC3MaHyBYaH “apakaria

KunaHuw KaTTanmri copmyrnacura Kypa: a = . bBowng,

twd resnvk Holra TeHr 6ynraHn ydyH (vO— O)

a=~n = i Lt =06 w3c= 02 wc2

113 8- pacmpa
| A3-52-04 0K aBTOMO-
6UNN  TC3NUTMHUHIBaLT-
ra 6ornaHnw rpadurm
o6cpHnran. [paUKHUHI
| umcmmpa asTOMOOWNL
uaHgali a Tes3naHuw 6u-
nad  Napakat wirad?
V spuwiraH 3SHr kKatTta
V TE€3/IMK HHMara TeHr?
FPatUKHUHE  VIKKUHYA
uncmmnaa Tes3nuk LaHaamn
y3rapran? =25 c Ba /2=10 MMH gaBOoMUAa yTUAraHx, Ba
s2 ynnapun ~mMcobnaHr. ABTOMOOWUNHWHI 3HI KaTTa Te3gw.
v km/coat 6unaH ndoaanaHr.

Huymnvwn 1 uyHcmga Tes3nuk 6mp Tekuc owmb 6op.
nHWU. BmHOGapunH 6y “~onga aBTOMOOWUMbL TeKuc TesnauyB-
UMH apakaT Kunaan. YHWHE Te3NaHuLM 4Yn3MafaH:



HWAALLTEAALT F L

OHI KaTTa Tesnmk v = 20 m/c. |l umemaa Te3nuk  y3rapmaiia)
| umcvpga Mapakar GowiaHrny - Te3MKCU3 TeKUC  TessaHyBu! MO Mwmoparm kpaH /—31 cC tokHA ™ 3patm6(
Napakat 6ynraHu yyyH s = at22 = O’S?r -(25e)22 = 2501II_ W pe rada AJuaan. By BakT wuMmA
MPAtUKHUHT MKKUHYA LMCMUA aBTOMOGW/b TEKUC Xapak™ ... . h*"-"™ygka kYraP~rBba, 2K ‘ HO
AT S2—SA+ V(2 = 250 M+ 20— (600 c_ 25¢ ™ [l BIMU X BxTaa Tywam? -
c | ImnHinH KoopguHata 6owull,, K
= 11750 M. Te3nukHU kwm/coaT OwiaH wudoganaiMm3. v 4 ivpimi HasusTra GMPUKTUPHO, Yy «KIWW
29 ~ __2q 3O kM __y2Z km Hulun touopura WyHanTHpamus (Qnacm)
c 1000 coart coar MUMINY  Te3numkcm3d Tekuc TednalyBuaH
1.14. Kypwwml OKNapuHM  Tawmuiaa KymnaHHmaamral 4 1 mn yuyH: V1
3NN-130-76 aBTOMOOWIM 3HI KaTTa Te3MK un= 90—"- t/ &h = at*
coart ! (1)

GunaH “apakat/iariMokga. Topmo3 cucTemMacy uwra  TyLvpw

raHga y 1= 8 ¢ Baurga Tyxtagv. TOpmo3 dysm 3 Hu Tormar, || :min Tibpucura k”pa

Eunmnmwmn. Teknuc TesnaHyBYaH “apakatdary Myn dopmy a—Y— Co
nacura Kypa: 2)
s=ul+ — . (I ) nm (I) ra uyicak, o
X n 068— =31 c 1771yT<
I VI ¢ '
TesnaHnw TabpudmgaH: a ='\v NV ; v = 0 OyiraHn yuyH: > 2 = 9-pacwm.
= — VOt (2 X epra TywraH Batga (9 pacmra KamanHrl m -0 (3)
A - | KKNNYH TOMOHAaH TPOC y3umarad uw- ™ H Y
AILHN apaKaT CekvH/aHysyaH. (2) Hu (1) ra yiicak. H \apakaT "Mmb, TyxTanauw, kelivH :|BB3/1 ceKMHNaHYB-
_ vt S___2_5_'V'_/£_8_L — 10 pakaTt upnagu. Napakart TeHr/iamMacy, TeKuUC Tes/laHYBYaH

yr=h+ nor—£? @
115. CO-115 6yé™umnuk cTaHuuscn 6yé”™  moandana .
pvHN BepTukan Oyiindya A=45 m 6anaHgINKK3 eTKasnob 6e_m3m5afrslma(‘)u28 £3_) Hmﬁzj raKgfuJ', *e Q- GyMra” Telr

pywn MyMKUH. V|HUJ.a!'IaHV|UJHVI >ucobra onmaraH “~onga T_/nco , Js/ncol | T-HTC esnil  MYyMKUH.
6yén coctasura kKaHgarn vO 6oLwnaHrny Tesnuk 6Gepunuwn 1 (wmort » =3-0-1)/1q c- T =05T1 W.
KEPaKANTMHN aHUK/aHT. EHYN eynMm BaKTagl_g/ LUH(D i N 6 C
- Ba
EuMNMWN vO GOWNAHIMY Te3NMK GunaH Tuk ioio MK MavHofal e Buac LI, Y

1.17. banaHpanru h= 10 m 6y ray ~

pura OTWIraH >XWUCMHUWHI 3SHI louopura KyTapuaui Maco 2
MyHaamwpa do= 15 wm/c Te3nmk L 6H[,00aH rOpuv30H,

thacu:
Kngmnapyu otuané umknwun mMabiym ~ am P uluw un'
Mopu  BGMHO r|0|/| BOpMAaH Kamuaa K nca,, xanJcm NINK
2s LY matnnHwm ﬂ"; ﬁ/ macodaa
_ . I ynn wnuwH. Kypunuw  umK,,, J1 rOOU30OHTa1
By epma g = 9,8 W/C3 3pKuH Tywmw TesfaHmwi. (1) fak: Hasmwga Teknc \apakat kunagu. Wyn™ mr yuyH
0= \r2gli = /2 9,8 wWc2«45 m 30— . S= 1w ® 0)

wm /  ~apakart BauTu.
2 T
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Beptukan WyHanvwgarn “apakaT 3SpKMH  TyWwuwd,  HuMnMMad 6ynca, roara TabCeup ~WyBUM OaBpuy  Kyd dac-

H6opaT 6ynraHu yuyH: ... N >nnmvara TeHr?
| ynnunwwn AlnaHa 6yinab Xx.apakatga Oypyak TesnK

rw yYacTota ypracugaru GorfaHuwra kypa o= 2/v. ByH-

@) par: 5 32005 "9
" 2n 29 papg, = 1600 ©
—V4— 1.21. lNyceHnuann Tpaktop t= 0,83 MvH ga @= 90°
\|Wnca, ynuHr nnargopMacy  aiaHUWHHWHE vV YacToTacu HA-
3 Hm (1) ra 7ymb, wv3naHaéTraH KaTTa/IMK YuYyH mlm TeHF)'.; thop
_%* V 4_ uodaHn  ~NocUn  LAIaMIAS: | yunmwwn. MnatdopMa aiMaHUWWHUHE  Bypyak  Tesnnrm
-y, VKKAMYM TOMOHZAH o= 2nVv. WyHWHr yyyH — =

s= 15— ZZOM o H M
= 0,3 . =
2-29-0,83 MuUH MVH

1.18. CvpTiapHU CWJILLYIOBYM  MallMHA  OWCKU  aiiniaHn 0,05? .
yactotacm 4= 550 —'— . OMNCK alnaHUWMHUHE gaspu T, 6\ -
MUVH A P 1.22. TopTast KpaHHWHI ainaHuw yactotac v = 0,025 — .
Yak Te3mrm @ [Auck MapkasugaH R = 40 cm  y30u/vKaAa ¢
A b 3ot paH cTpenacu y3yHnurn /= 30 M Ba ropusoutasi “onarga
HYLITAHVHT V- W3LLYLL TE/MI TONMCKhH. YNCa, HAMOHUHI V uM3LLYLl TE3MMM HUMara TeHr?
Eunnuvmwn. [OUCKHMHT  ainaHw  gaspy T = Eunnm wwn AhnaHa 6yinab .~apakaT  KWiaérrnH
UCMHWHI  YM3HLM  Te3nuru  ainaHuw vactotacu Vv Ba

1 24 o -
——-—-——« 0,11 c. bypuak TeanmMK: @@= — =2 NV = 2-3,14 KNICMHVHTI anaHnuw mapkasugaH / youamrn éunaH "yiH-
armya 6ornaHraH:

92T
X 9,2pag/c = 57,8 pag/c. Uvsmym  Te3MK: V= oo R n=2n'>/ = 2-3,14 0,025 — «30 m = 4,7 WL

= 57,8 pag/c X 0,4 m= 23,12 m/c.
1.19. lMopTan KpaHHWHI aiinaHuw vactotacu v = 0,025 - MycTaumi euull ydyH macananap

Gynca, y @=90°ra Gypwmwm y4yH UaH4a BaKT KEP 11 1\yjiuparu MMCOMNAPHUHI Laiich 6UpUAA ypraHuna—
KpaH alinaHuWMHUHT @ Gypyak Te3Mrn HUMara TeHr? WAH SKUCMHU MOAAMA Hy~Ta Ae6 ~abyn ~Manw MyMKUH:
1) yii geBopyn YUYyH FUWIT TepuiamonNaa;

Eunnuwmn. bypyak Te3MMKHU “Mcobnaivms: = 29 v
. . Y1l 6uTTa TUWTHU ep cUpTMAaH OWHOHWHI 4-KaBaTura
= 2 3,14 0,025i*. 0,16 pag/c. Bypuak TeanMK Tabpud* yiapull yuyH capdnaHaguraH sHeprusi ~McobnaHMoNaa;
) ) c t_ o a _ 1 _|,(nuy 3) 6eToH nauta aBTOMOGMNb Ky30BM MAATOPMACUHUHT
Kypa: ©__ m byHpgaH: t—— = —_ — 1/(4 X wpaii 3acuHM arannawm ncobnaHmo™Nga. [2- muconga.]
_ 12 KyTapma KpaH: a) IKHU KyTapaéTtraH; 6) KHA
X 0,025 )= 10c. vuMpaéTraH Ba warapHnaHma ~apakaT \WiaéTraH, B) HKHW

|apaétraH Ba cTpena ainaHaéTraH Xxonnap Y4YyH HOK
1.20. Monra ypHatwiraH CWIUIMLYIOBYN [aCTIOX; LUNMHAOE;  IOKTOPUACUHU YN3UHT.

HUHI 6ypyak Tesnmrn w= 3200 n . Arap wnmHgen 13 MwuHopann KpaH OKHM Uy3ranyByaH O6noK épaa-
nla w™opura kytapmouga. byHaa 4yHrHp 6GapabaHura

18 19
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/=32 M y3yHaukgarun Tpoc ypangu. HOKHUUT S Kyum
HMMmara TeHr? HOK uaHga S MacodaHu yTagn?*

[s=1R2=16wm 5 =12= 16 m]

14. 3nn3nna mapkasunpgaH s= 120 kv Mmacodaga X
NawraH a”onm fwanauradH NyHKTra KyHAanaur Tyn™MHA
/=24 c pa etnb kenraH 6ynca, 6y TYNK;UHAAPHUHI ti
Kanuw Te3anrnm v Humara TeHr? \Ww=s/t=5 kw/c.]

15 HOkcu3 31-550M anektp apaBa 15 km/coaT -t
nuK 6unaH Napakat uunaaun. Apasa 60cvmb yTraH WynHr
Ba~NTra 6ornaHuvl rparmHU YU3UHT.

16. Kb-406 muHOpanu KpaH épgamMmaa  KHU  Ky3!
nyByaH 650K épaoammaa KyTapaéTraHga KpaH Tpocu yuir

Gapabammra vi= 0,38—C Te3nMkK 6unaH ypanagn. HOK KaHg
V2 Te3nnkK 6unaH kytapunagn? Ok A= 12 m OGanaHa k!
uaHua t BauTtaa kytapunagn? v2 = — =0,19 w/c, /— hAR2

= 63,2 c]

1.7. Kynpuknn KpaH IOKHWU /, = 6 M 6GanaHi/IHKKa KyTap;
LWy BaUTHWHI y3uaa KpaH pefbc 6yiinab 2= 8 m  Macodr
cumkmagn. Arap 1K KpaH 6yinad /= 0,2 MuH "apakatr ~nr

mlr «m/c. 3nnamna yvyorn NyHkTaaH 200 Km
I"ii imu .ni OyNca, 6y TYNMHMAAPHUHI MyHKTra
HAMM  opacuparH A/ BaTHM aHuynaHr. [A/=
1) 15c]
III /

['1I MH[[V|,uH kpaH “aHua / BauT [aBOMMAA HOKHW  Ly3-

MHIT HMAHTMHWM V= 0,6 — ra eTkasagn? HOKHUHT

[
MU Mytammum a HM 0,18 M/c2 ra TeHT pge6  OfmHr.

- 33¢c.|
11 »un-KIO-76 aB-
nMvMOH.'ll  3Hr  KaTTa

il km/coatr Te3NuK
MIMH  ydhakaTnaHMOL,—
| Tupmo3 cuctemacu
Ha  TywupunraHpa y

H Cc fga TyxTagun. AB-
1Mn6HAL “apakaTtn Tes-

Ini MHWHr Ba™~Tra 6orna-

HLW rpauruHU YN3UHT.
«13. 10-paemga
A 1608B arapnn Lwa-

6y/ica, HOKHUHI HaTVKaBUii S Kyumim HAMara TeHr? FOKHUHF Kp |K4n aBTomobunu  (ce-

6yiinab “apakar Tesmrm v = M/MH. (s= yri\ -f \ (- 22 Wnbiwid TAraq)  tesm-
VHUUT

“HW rpadmrn Gepwnrad. WaTtakum UaHdan a TesnaHvw 6u-

= 1256 m|

10+eaw

BaNTra 6orna-

18 Yn uwypviu KomGuMHaTa 6uiaH Lypuauw  06bek- fH .AapakaT uunraH? Y apulirad sHr Katta y Te3fiuk Humara

opacugarH macoga s=40 kM. MaTepuan Tawull pexa»

6aXapunuwuy ydyH K aBTOMOOUAM “aiifoBuMcU OObBEK Hpakar

OaH KombuHatra 6ump cmeHaga n=4 mapta 60pub KenvH
Kepak. MW cmeHacH 7=7,2 coaT AaBoM aTaguraH Oync
6yHAa “aiigoBun aBromMobwusiHWM Kampga kKangaid v oTesn!
6unaH “alipawm kepak? KOKnapHU OPTHW Ba TyWMpuUnuv
~Nammacn 6ynmnb /=1 coaT capcp 6ynagm peb .xucobran
\v—2n-s/(T—/) =51,6 km/coaT« 14,3 m/c.]

19. Arap 6upop MyHKTAAH 3UN3UNAHUHT «yTUO KeT

|A3-53A aBTOMOOUNM 3Hr KatTa y = 80 kv

-ur? /,=30 c pga ytunraH s, iyn ~aHuya? LlaTakynm Tekuc

umnmb, /2= 2 coatga kaHya s, iiyn yrtagn’ [a -~
ati

0,67 wWc2 v= 20 wc, st =—-=300 m;

, Mmonn 2

s2=V 2=

A\YPUTIL  toknapuHn — Tawmiwga Uy/iaHunaguraH

Te3MK o6wnaH

Ww» Ba «|~aiitiwm» ypracuga ytrad saur A/=32 ¢ 6ync lll-ll<areHvotoa Topmos cucTemac wwra  TylwmpwiraHaa y

3nn3mna Mapkasm NyHKTAaH uaHaali / macodpapa xoidnal

raH? 3unsmna ocun uyunraH 6ynnama Ba KyHpanaHr Ty 111 ¥|Pakat ~wmnraH?

UMHNApHUHI  Te3nuknapu Moc paeuwga U = 7,8 kv/c Ba v2
= 4,6 kw/c. [/= A//(\—\Q———— U) A 356 kM = 356 =103 m.]

1.10. 3unsmnna =oomn Kuiram 6yiinama Ba KyHaana
TYNMHNAPHUHT Tapanu TesnMKAapy Moc paBuliga

20

M YTn6 TYxtafAu. ABTOMOOW/Ib aHOg a Te3/aHWLL
Y KaHya / BNgg™ TyxTaraH? [a=

1,1s=27wc2 /= 2s/fa = 8,3c]
1.15. CO-115 Oyékunnuk cTaHumsacn Byek; moggacura

I<\gvra iynanraH vO= 29 m/c Te3NMK OGepym Mym-
M LnM\araHHiHK “Mcobra onvaraHga  Oyéu, Mogdacn  LipH-
n h GanaHgMkka eTkasnb Gepwiagn? [A= v22g = 42,9 m]

21



1.16. KrM-5-30-10,5 MHHOpay1 KpaHW tokHW  KY3RST * (ML vacToTac v= 60 1! LINCK  alinaHy-

/=3 c nm HUHT TE3/MUMMHU U=72 ra erkasaiH. MIAH
ey MVH an | MvpHULY Ba @) OypuaK TE3MIMMHW aHWwNIaHr.  T-

BaUT nunpda oK  “aHgaid h GanaHoywvkka  KyTapunagan? KB| | ..o 2nv= 6028 -l

/N ? =
TPOCK Y3IMG KeTCa, 10K Lara T BatTAR Tywaau? L LOPIrUYHMHI  aifaHnl  4acToTacuHW  ga
— 18 M T=(ux / y2+ 2gh)/g = 0,74 c,j )Iljlli;:qi;rr:(rymp, CTPENKann coar KN CekyHaoMep épaamH-

1.17. BanaHgnHrM h — 12 m 6ynraH GUMHOOAH TOPU3O; |, JI Ysum, 6eToH Ba 6Gowa arTn® maTepuasiapHu
PvHaM O= 18 Te3K 6UNaH WAL YA MMH n'ism uaTtTn”® boTuwManapgaH TalépnaHraH nnac-
Y HiAa -0 Hp HA t lin mapmva (6ypru)napgaH cgohnganaHunagn. Mapma-

pv OTWIMG YALMILM Mablym 6ynca, XaBhcvsmMk gesopy 6 W ii -\ UMCMKM UaHZaid Typaarn “~apakatnapga Wi
HOMAEBOPUOAH KaMWaa ~aHdali S Macodaia YpHaTWIMILM Kep M «CUAu?
[s=«]/y-—28ml 2. IUHAMUKA

1.18. BUHOHHHI  6anaHgnHrn  h= 18 M, XxaBdcus/l
fnesopy 6MHO noiigesopuaaH s=4 M Mmacodaga ypHaTii  ILIMMMKaAa KUCMIApPHUHE  “~apakaty Oy “apakaTHu
ran 6ynca, SHr HO~NOPU LaBaTAaH LYyPUIMW unu™MHauna» INN Kentuprad cababnap 6wunaH 6upra ypraHunagw. [u-
HU TOPU3OHTaN MyHanmwaa ~aHpaii aHr kaTta Hb Tesn' »MHM|Aa  TesnaHuw ~ocun Gynuw  cababnapn Ba yHu
6UNaH YIONTUPHLL MYMKH? n1l(],:.lIn ycynnapn kypmn6 un”vnagu.

119. KC-3571b aBTOMOGMMbL KpaHWHWUHI ok kyTap”™ | Kyy. Arap >xucm TesnaHuw 6GunaH “apakaT Ly
WIMOFMHHHT KpaH ~ujaH 3Hr KaTTa yso~aury r= 191 ril TW Gynca, yHra Tabcup UWnaétraH 6up éku 6up Heua
WImm u « . T

"N T VM ITTANTAHASH 1 maabHuyr . Tapenpem . aTsYtAn .BEKJOP— BekTop
YnHACUHUH, 1 HWK- KysHitHT HaIMWN XUCMHUHI WY Ky4Y TabCu-

< I.
PPUSOREAN \YHARMIARIA, Nitity,, e .
%&cbﬁ“%ﬁﬂﬁ %@%ﬁﬁwﬁﬁp% RUFEBAARET W O TS ha I it G 2 S e

OMP KWUHCAW IOKMApPHUMHT 9HI KaTTa ynuyamuHu 1=4 m 4

y'ptinrn. Macca. VHepuuan caHou, cuctemanapu. Kysa-
wnap Ba Taxpubanap acocmga W. HbloToH (1687 i)
MHOarmya 6aéH raH LOHYHra Kenuwl MYyMKWH:
Arap >Xumcmra Kydy Tabcup uuniMaca €Eku 6bapya Kyy-
dcnatma: XaB(rusmk soHacn paguycy R = r-f-s4-a. by epga /L pHMHI TEHr TabCUP 3TYBYMCKM HOMAra TEHr 6y/ca, >XUCM
0K KYTapULW wnwopuuunr KPAH YBUAAH 3HI KaTTa y30LyMru, s— 10K Ic| 4 THHY Typaau Eéku Tyrpyv uUmsnm Tekuc 37Napakat "W
30HTaN MyHanuwga yunb G6opub TyLIMLWN MyMKWH 6ynraH aHr KatTa meco| [gH. HbIOTOHHUUT OGUPUHYM NOHYHW NHEpPUUA LOHYHW Oe6
a — 10K OrMp/AvK Mapkas“faH YHUHI uyeTurada 6ynraH macoda. |M aTanagn.
N XKNCMMAPHUHT TUHY EKU TYyrpm umsnuam “apakaTr Xo-
1.20. MviHOpa/iM KpaHHUHT aiinaHnw faep T — 40 ¢. K| |uum caynaw xoccac MHepTAvMK Ae6 atanagu.
allAaHMLUMHWHE vV  YacTOTacvHKW, O>0ypyak Te3MIrMHM Ba napwnnaHva Waphkdr Avnaettad MHEMHUHF WHRPIINAK

OWHr. Y?=r1r+ v |/ VL + 1/2= 22 M]j

= 180° ra 6ypwwmwm yyyH “aHdya f Baur capp O6ynuw! »,o4anoBuYn KaTTanmk macca geé arta™~gu bup
oG fy= = = BT 0= & = OIS PAV .t [ SRR POREEET e

| YnyoB Ba Tapo3mnapHUHI Xan™apo 6wopocuga ca’™~a-
/—dio= 196 c] nuaH Ba vpMauii ~amga nnatmHa ~oTUlIMacugan Max-

1.21. BbeToH CUPTMIaPHN  CUIINLYIOBYUA MawmHa CO- bIﬁépﬂaHraVl UWIMHOPHUHI Maccacu— 1 Kr.



Xnucm T MmaccacuHUHI V ~axmmra HUchatu YHUHT
[daii  matepuangaH sicasiraHura 6oraHy 6ynm6, >xmcm!
KHUT WHEePTNK XOoccanapuHu Tasgocnawra gusmar
On. By katTanuk p 3vunmk aeé atanagn: p=m/V. 3ull]
Kr/mM3 6unaH ynyaHaau.

HbIOTOHHUHI GUPUHYM TAOHYHU WHEpLMas caHoL, cn
Manapn neb6 ataniraH cucTtemManapjarvHa ypuHAMaup.
py umMsnMKM TeKnc ~apakat mnaétraH xucmra 6ornan
caHO” cucTeMacu MHepLman caHoL, cuctemMacun aebd atan\
Bupop wHepuman caHoL, cuctemacura HucbaTaH Tyrpu
3Wynn Tekuc “NapakaT uwnaétram bapya caHO™ o<
napu ”aMm uvHepuuas caHoL, cuctemManapu 6ynaaw.

2.3. HblOTOHHUHI MKKWUHYY LIOHYHW. Taxkpubanap >XUCMI

a Te3MaHVWW yHra uywvunraH F Kydra Tyrpy  Mporiopuyeit
XMCMHUHI T Maccacura TecKapy MporopuyoHasl  3KaHWUHU K

caTaap:
— F

a = —
T

(1) noga HLIOTOHHUHE MKKUHYM  OHyHWZaH mbopar.
rypa

@

F=rT1a
by udoga wmem HapakatrkHWE OUHAMWK TeHriaMac
Munagn. Arap >XKucmra 6up Heya Kyd TabCUp KUIaét
6ynca, (1) Ba (2) TeHrnamanapga 6apya KyunapH
TEHr TabCUP 3TYBUUCUHUN YN Kepak:

F=F1+ Fi+ F3+
KyYHUHr yn4yoB 6upnurn (2) TeHrnamara Kypa
[F] = /n]-[a] = 1kr-1 m/c2= 1 HbtoToH (H).

1 H — maccacu 1 kr xucmra 1 m/c2 TesnaHuvw 6Gepagm

Ky4amp.
2.4. HblOTOHHUHI YUYUMHYM UOHYHWU. VIKKU >XUCM Y3
Tabcup maraHnga Taxpubanap yhimparm  MyHoca

YPUHAM BYNULLMHN KypcaTaau:

a, T2

By epga ni\, a,— xucmnapgaH OUPUHWHI Maccacu Ba
nanvwmn, W2 a’— MKKNHYN XXUCMHUHI Maccacu Ba Te,
HUwW. Wy 6unaH 6upra, XWUCMIAPHUHT  Te3NaHWL

24

Isapama-"apwm. Y “~onga (1) HW BekTop Kypu-
MMM MYMKWH:

_ 2)
23]

"hejp = — m2a2. 3

wun i@ y3apo Tabcup Tabuatura 6ornuy smac. [blo-
Ihiin MKKUHYM NOHyHUra Kypa

4)

Fi = mxav
GHPHMYKM XMCMIa TabCUpP UWIaéTraH Kyu;

)
VMKKHIMYX XUCMra Tabcup u;HMaétraH kyd. (4) Ba (5)Hn
Mcobra onnb, (3) HM uynuparn waknara Keatupamms:

71 = —7%,

(6)

KMH'71laMa HbIOTOHHUHI YYMHUYN LOHYHWUHUNT MaTtemaTtuk
K||Daacnavp: xucmnap 6up-6upura 6mp TYrpu 4H3nu Gyn-
11Q WyHanraH, a6conoT uuiMaTaapu Tenr Ba WyHa MM
apama-"apwm 6ynraH Kyynap 6wnaH Tabcup UMiagu.

25. bByTyH onan TopTUWMLL. UOHYHU. Orup/nK Kyudu.
bnnnotgarn maccara 3ra 6ynraH 6apya XUCMAapPiuHIC
oup-6vpyra TopTUWNLWIK BYTYH OflaM TOPTULIULIM Oe0 ara-
ia.ni. 1667 vnga M. HblOTOH acTPOHOMWK Ky3aTulinapra
acocnaHraH “onga OyTyH onaMm TOpTUWMULW  NOHYHWHH
kavK]) ~mnou. by UOHyHra Kypa maccara ara 6ynraH WKKu
nMyuTaBMii XUCM Maccaslapy KynaiTmacura Tyrpu mnporop-
LUHOHan, ynap opacuvgarn R MacodaHWHI KBagpatura Tec-
KapH nponopumoHan PT Ky4 6unaH 6up-6upura Toptunagu:

FT=c "M @)
«
6y epga T\,rm2— TOPTULLYBYN XUCMAPHUHI Maccanapwu.
(1) udopara kupraH G KO3MUMEHT TOPTULLWLL OOUMUIACK
Oe6 atanagn. TopTULWINLW JOVMMUIACK COH UMAMAaTU XU aThaH
Maccasiapu 1 Kr gaH 6ynraH WUKKU XUCMHUHI 1 M macoda-
lan Typn6 TOopTUWMLW Kyyura TeHrgup:
G = 6,67-10-11
Kr2

IXTYH onam TopTUWMW “OHYyHM (1) 6unaH aHwynanagy-
1/ Kyuynap rpasuTaumsa Kydynapu aeb atanaaw.

25



XucmnapHuHr Epra 1optunamwl Kydm OTPJIUK Kywl
atranaan. JXWUCMHWUHI MaccacH T. EpHuMHr maccal
OyncnH. ByTyH onam ToOpTUWMW “OHyHUra Kypa P\
NIVIK  Kyuu:

P=G~"-

R*

Ba €p Mapkasu TOMOH iiyHasnraH, 6y epga R — Epumid
anycn. Orvprivk Kyuym Tabcupuaa >XMcM TesnaHuw (L
TyWwuw TesnaHuwmn) 6unaH ~apakaT Hnagn. HbloTOH!
MKKWHYM ~OHyHura kypa 6y g=P/ni- (\I-R: 981
Te3/laHULW >XUCMHUHI Maccacura 60rnvkK; amac Ba
XUCMAAp YYyH 6up xmn. (2) ra Kypa OrMpnK Kyuum
Tanurnm P =mg KypuyHMWAa E3uMwm MYMKUH.

2.6. XucMmnapHuHr ormpnavrn. TesnaHnw 6unaH »
KaT wnaértraH >XWCMHUHI Ornpsavrn. BasHcu3nuk.
epra TopTMAMWN Tydahinu y TasHuYra éku ocmara
6vnaH Tabcup mnagn. by Ky4 XUCMHUHE OrMpanrn
ataniagn. TasH4Y EkMm ocMa epra HucbataH TuUHY Ty|
EKM TYrpy umsmuIn Tekuc ~“apakaT “mnaétradH 6yn
XXUCMHUHI OTUP/IUITN OTPNINK Kydyura TeHramp:

P = mg.
— J
BepTukan tokppura iyHanraH, a Te3naHuw OwiaH Xap

UMIaétraH >XUCMHUHE Orvp/vrm
P =m(g + a),

BEPTMKa/N Mactra WyHairaH, a Te3naHuw 6unaH \apakar id
ETraH >XUCMHVHI Orvp/vrn
P—m{g—a)

noga 6unaH aHuunaHaan. XUCMHUHE Te3naHuw 6un|
NapakaT Kwiiwn Tydainm OrupanmrmHUHE OpTULLIM OpTLLN
IOKNaHnw pge6 atanagn. XUCM 3pKUH TywaétraH Oysnc
a=g Ba, 6WHOGapwH, P =m(g—g) —0. byHaain wapout?
XXMCM TasiHYra €km ocmara TabCup LUuAMangn: >XUcm Bas|
cu3NuK Nonatnpa éynagw. |

2.7. 3nacTUKANK Kyynapu. TyK UOHYyHW. XucmnapH|
yysumw, cu(\vw, arvw Ba 6ypawl 3kMcMmnapHuW aedopmalb
naw pe6 atanagu. Oedopmaums Bautuga tosara kenra!
Kyynap Tabwatu xmatngaH  anekKTpoMarHuTt - Kydnap!
6ynnb, anacTUKNMK Kyynapu pge6 atanagn. by kyund
XXUCM  3appanapuHuUHr  gedopmaums  BauTmaarn  Kydums
HyHanmwmra “apama-"apwuy WyHanraH. Taxpubanap o
UMM 8kn 4 N3nnnl gedpopMalHsiapu yyyH aedopmauuia
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mfti'triiiii'i | yK UOHYMM YPUHNAN 3KaHHHW Tacan™-
»1a" |HM INH  Kyun pgedopmayms  KaTTaamrm  *ra

n MMWUWHHLLA | €K

(\n=~kx- (»)

IT *MHO|M  1AUCTUKAVK  KYYNApPUHWUHE  AyHanMwn - ge-
lulH‘| M, H: iiiimira kaPama'KaPLWH 3KaHIUTUHWN Kyp-
A HPOHOPUVOHAIVUK  KOIPIULMEHTN  31aCTUK
Mn.... oHbpwrun pge6 atanagn. (1) ndogagda x= 1m ged
I~ It i.i kenamm3. ByHAaH OUKPAWKHUHE  (PU3KMK
N1 1 ||| umuagun: 3nacTUK XXUCMHUHE GUKPANTUA COH
I Im mH\ilungam pgedopmaums kaTttanurun 6up 6up-
<|| m"l "™MaraHga xucmga to3ara KenaguraH as1acTuK-—

MH'HH 1 n-mramp. (1) ra kypa

k= Fg ?

in.... h MouppUUMEHTHUHI yn4yoB GUpANTM yuyH
A=<~ /[*]=1HI1Im= 1H/Mm

| oMM 1.
mH VnwmnaHmw  Kyy- bl

Cton yctugaru
inM /’ 60cUM Kyun 6UnaH  F F
hi nipmia Tascmp M- Q
|IFnnH 6yncunH (11-
4 m)  Xwucmra wun  60f-
HNVH | Ha 610K opuann
flnil  11HHNHT  WMKKUHYM
iiiiii  Hannavya  ocamus.
IH1 H'M i KMUKMKpoL, oK
fMvtHk. N TapaHrna- 1
Hirt, xucmra F Kyy Tab-
il mi 6ownangn. Man-
numMa.mn K yHya KaTTa 11-pacm.
f ImuraHga, >Xucm  TUWY
J'WAM By sca HbHOTOH-

GMPUHYM LOHYHUIa Ky,pa Xucmra F Kyd 6unaH 6upra
hin/,«kyy Tabcump 3sTaéTraHnHu o6ungupagn. HUCOGMH Ky-

v coaup 6ynmaraH “ongarn 6y TeKydu TUHUYIMKOArun
UHNLIYHIW Kyun ae6 atanagy. TUHUYAMKAArM vLanaHuLL
NVWVM YKUCMHUHT 60lI™Na XXUCM GUaH YPUHULL cupTuira va-
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pancnn yHanvwgaa 6ynagm oa XucMra uynunraH Ky|

WH 6unaH 6upop Makcuman ”HiiMaTradya OpTu
pRAN! Pop pvl , —Te3mmK y3rapyum, t—Baur. (3) HM (2) ra
— —
Mannavara UyHWIraH KK OFUPAUTVMHUHE, AbHU S . -1, e
MUAI TalinHAn 6up umiMaTuaa >xmcm ,\apakat ~wmna]l! t
nangn. NekunH 6y AAOnga XUcMra uvuwuganaHmuwl], F't — mv.z— mvr @

Tabcup 1\wiggn. Hucbun Kyunmw cogup OGynraH

MLILIANAHNLL KYHIA - Chpnannil - iALlanakiinil kytm N IyikHl YHUHF TabCup LMW t BaKTUMM  KymaiTmacw
nagn. CvpnaHull  UWNanaHul  Kydu KUCMHUHT Y O " “mini/ ncn ne6 atanagn. (4) ra Kypa Kyd WMAYIbCH
YPHHYBUM OKMCMra HUCGATaH LMNaAuraH ~apakat! v | ynrapuiwmra TeHravip.

Tesamrura 1Mapava-"aplum MyHanagun. by Kyd Xucwm) T _
HUCOMIA TE3NUIHN KaMAATIpaaW. 118pM T\ Ba T2 OynNraH MKKH >XUCM EnuK; cucte
N | UHKHN uunicuH. Jlrap cuctema XucmiapHra tawa-

TaxpubanapHUHT  Kypcatuwimya, TUHYAMKAarm Vb OOHHLA >XMcmnap Tabcup i\uamaca, OyHpaar cucte-

MK, cuctemMa ae6 aranagn.
KnrmnapHuHr  TesnHknapy vl Ba v2 6Gy/iCMH. Y3apo  Tab-

Il [rvkacmpa  ynapHuUHP TesnHkmapu y3rapub, v[ Ba v2 ra
V. _ | 6ynmnb (yoraay. Xucobrawiap  UMMY/IbCHUHE  calylaHnLL
PCHI= U1 . & Fox = #P< Min ypuHM GYSMLLIMHN KypcaTaau:
I i)\ cuctema “ocun UMYBYM KUGMAAP . UMIybCa-
6 — 6 o
Yy epda LU — mwyanaHuw kKoadduumeHTn ae6 atanapg, ','"ﬂmﬂgﬂwp@ﬁnm%%&&” 6y '%Teﬂaﬁ%ﬁy%ﬁ&nﬁ%—

MWKananuw Kydyfapu YpPWUHYBYM CUPTNAPHMHT rag)
6yaypnvkKnapyu Ba WwWNananyBun XUCMIAp atom Ba Mo! ,, ysrapmacaup:
KYNaNapuHUHE y3apo TabCUpU Tydainm Byxyara Kenr y3rapMacamp:

2.5. Nmnynbc. VlMI'IX\I/'IbCHVIHF cay/laHul UOHyHW. =Ki

NaHUW  KYYUHUHT Makcuman “~uiimatin sa ™ ar— cupnal

UWLAaNaHMW Kyuyl cUpTra Tabcup 3TyBUM P Hopman
qu'ﬁra npono LI,VIOHaIP,qI/IpZ P 3Ty P o<l

Jed"aGSIGMHNHT YHUHT v Teznmrura K~ naTmacy P umrLy, mivi + m2—mivl + ma2 (5)
Himnapra tabcmp “MnyBuUM KyunapHu XxXmcobnab Oynma-
P_mv . H FKH >j1cobnall Mypakka6 6ynraH xosnnapfa MexaHuka
i [MNapUHM  eunlga  UMNYAbCHUHE CaulaHUW  ~OHYHM-

VIMNynbCc BEKTOP KaTTanukaup. YHWUHr WyHanuwun (1) — N poiaaNaHNL MyMKUH.
Kypa Te3nuk WyHanuwm 6unaH 6up xun. CU 6mupnuk!

gmp,a MMMYNIbCHUHE Y1408 ovpaurn kmnmé 1 —
witak  ~apakatnaHaetrad 1 reyl Macana euuw HamyHanapu
nynscu adyn ~MANHIaH: KI Maccasin YXUCMHUHT
”.I. Hnma ydyyH KyTapma KpaH  MalurnmcTura orup
[Pl =[\ D= 1kr-1mc= 1«kr we. MMM XOMUZaH KeckHH KyTapuvw TabaHaauw?
HBLIOTOMUUHI UKKUMYM ~OHYyHUra Kypa Lunnunwn OnMp K TUHYINK ~OonaTuMHK caiyiaujra

MKTaauM Ba IOKHM KeCKMH KyTapraHga KpaH Tpocu y3u-

F = mti, |N ketagn.
4.2, Nyhupgarn nonnapga bNaHoaii XUCMMAPUHWUHE Tab—

£y, %?F — KMCMra Tabeup LMMaéTraH Kyd, a-
bprra. Kypa we3naHWws |Ju 6Up-6UPMHU MyBO3aHaTNALIVHW TYLIYHTUPUHT:
a) KK aBTOMOOWMAM TOPU3OHTa/1 Wyn ycTmaa TUHY Ty-

MOV,
6) K aBTOMOOWIM ~MA TeKUcnuk 6ynnab nactra To-

| Tokuc .\apakat UWIMOKAa;
29
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B) IOK aBTOMOGWUAM UMA TEKUCAUK 6yinaé wo”opw{ (ALwKwr yokmu:

N . V=abc. 2

MOW TEeKUC >yapakar ~MMouaa;

r) KyTapma KpaH IOKHW louopura BepTukan iyHa™  (HhHn wuyokrv Hpoggou: pri= — fdad ndTta Tapkuebuagarv
TeKnc Kytapmo™ga.

Eunnuwn. a) okHW EpHUHT TopTvwM Ba EP| HHHH \ostmt Kn= — e BUHOGApUH, GETOHHUHE aXMu:
TUHWHT peakuuscy; m

6) EpHMHr TOpTUWN, UNA TEKUC/IMK CUPTUHWHT V6=V —Alra-b A 3
umscK, aBToMOGWIb FuagHpakiapyu 6wunaH yn CUpPTH T e a-b-c- P ©)

cuaarv M N asnaHuL; ,
B) EPHUHI TOPTUWM, LS TEKUCANK CUPTUHUHT 'l (1) HH ~vmcobra onraH Xpnga OGeTOHHUHE  3UYIUTUHA

LWSCK, MWLANaHUL, ABUFATeTHUHT TOPTULLIN; wanl (5. TV Ve —(T —T,)/(@bc—T1 /p,) = (2450 Kkr —
r) KpaH TPOCUHWHI TapaHraurn, EpHuHr toptuuy | 1m kr)/(1,18 m-2,0mM-0,5 M ———- 14,8 kr \ = 2067 kr/m3
2.3. [leBOp Yy4YyH wWNatunaguraH WUpuK 6ol 7800 o )

mMaccacn T=1,5 T, ynyuamnapmn V=3000X 1000X500 (b

BOK MaTepUa/IMHUHI P ypTaya 3u4amrun ~aHpai?
Eunmnwnwwn 3nunnk tTabpudmra Kypa

p=— = 1.590~H~F~ 18db kr/md
Y 3-10,5 m3 | 1 BETOHHUHT 3nuanrn pO= 2000-y-.

24. N=10 /ioHa AEBOp G/IOKNIAPUHM. TaLIMLL YuyH Eunnnwn. MNAMTaHWHr Maccacu YHWHI Tapkmougarm
paTunaguMraH K asBToMalulMHacu “aHuya M Maccanm ’ Y P ik

KyTapa onaguraH GynuwM Kepak? BAOKNapHWMHK 3wy, THUHM T, maccac 6unaH GETOHHWHI T N Maccacu WArMHOW-
p=900 kr/m3 ynyamnapm V =3000X 1000x500 (Mm)3| toHr:

Eunnmnwun. 3uuivk Tabpudura kypa p = y-. byHaa

V7. ® 32 MapkavM  MOAAEBOp MmTasiapm yqu B 12,5

in  <n|k|naHraH 6ynca yHl/IHI' YMyMUIA T Maccacu waara
K

T=T1,+T% . @

VAN —
FOH Maccacy yHuHr AWMV p6 Ba ~axmn Vb opuann aHuL;

[IoHa BNIOKHUHI Maccac T = p-V. X,avva 6/10KNapHUHT M -
cMM = Nmr = NpV= 10 «900— m3«1-05m3= 131 .
Me w (1) ra KYWcax,

25 T-400 wmapkasim navta  3udamru p=950 kr/ Tn+ Py 6= 39,5kr + 2000 -1,6 M3= 3239,5 Kr.
6ynraH uatTvy érougaH TaliépnaHagu. YHuUHr ynydamnall,
6yin a=3,35 M, 3HM 6=160 M, uanmHaurn c=0,004
MAUFraRAMILTY MaBBHEMKN TEMeOBNaHT. - nH- Mippurauys  MHLWOOTIapVHM  Lyprwaa TynpoL, 6oc-

T A WOE—NATAHTE - XakMn T TKYPRR ~ fplV R 1k TRKARE YY) nJuXPrB HHF‘&!%&QCTJ&%QWELAWEM

T 6= p6Ve. 2

™ pi 3NY4IMTMHN  aH

JIran_6ynca, Tynpo™HUHE RCAr......
= p-a-b ¢ = 950 — 3,35 M-16 M 0,004 M~ 19 kr. hi 3I/Il-II'IaLIJTI/IpVILIJ Tynpo’\HMHr H= 1 m 6ynraH uaiHH
> . ' R

2.6. ®©-20 Typparn MNoAOeBOp TVIATAaCUHUMHE  Maccacu T E‘qamTﬁth'f'_.pM M%que? X”gﬂ?.ﬂ%t}.rr,,. H 6ynraH Tynpou-
= 2,45 1. YHra mn= 14,8 kr nynatr capd Oynagn. [w? _
HWHI y3yHAuUrM a= 1,18 M, keHrmrm b= 2,0 M, GanaHgH n maccacu. T = p-V = p-SH (1)
c= 0,5 m. MynaTHWHI 3nunmrvHn pn= 7800 — ge6 xucy .

M3 MiplLN 3uunawmmpmiraHgaH KenH @)

Nab, GETOHHMHI PO6 3UYIUTMHN aHLIyIaHr. T =p,S(H—h).

E . b e

annun eTOHHer Maccach 111 (2) ra TeHrnaimms: pSH AP jNSIH — h).
TA=T —TnN q

3l
0



MyHanraH a TesnaHuW- 6uniaH y3pakaT LUHIaéT-

him pH = p, (H—h). byHaaH | XXUCMHWHT  orvpanrn  (KpaH TPOCUHWHE  TapaHr/mK

(>.1: H|o_H- = 1400 — -1 m/(lm — 0,1 m)=1556 n'g " T = m2(g + a). 2
o KV AN
2.9. 3un3nna XapaéHuga WHWOOTHUHI uctanran ™ (l). ra "}’”Ca"’ m2(g+a)”mlg. ByHnaH
MeHTMAa \ocun 6™NnaguraH F uHepums Kyum w| — mi)g/m2 éxu
) 18— 9,4 10)kr-9,8m/c2/94- 103krga 0,63 m/c2

F=—Q=K® "M2. TA3-53A 10K aBTOMOGWIN YyuYyH Wyn UyWnnagH-

8 | ormpnuk F=40 kKH HW Tawkun uywnagu. YHra /n=

voga opasim  aHvunaHagn. by eppa a— 3aMUH g KIr 0K opTuaraH. ABTOMOOWMb WYMHUHE  3TPUIVK

HULIN Te3MaHULWKn; g — OFMP/IMK Kyuu TesfaHuwm, Q=n an R=20 m 6ynraH 60TUK; KUCMUAAH yTaéTraH Oyn-
HUHI V Te3nuru kynu 6wunaH ~anya O6ynuliH Kepak?

VHWOOT orupaurn, Kr — cerncMUKInK KOahMLMEHTHN.
Arap /(,.=0,25 (7 6annn 3unsuna y4vyH), vmwoot! | ynnuwmn. Botn™ Kynpuk yctuga “apakar uwiaérraH

blaceach 50 T O6ynca, yHra TabCUp STYBUYM KyyHW Ba  rvHMMr P = m(g + VvP/R) orvpmrn F Kyygad Kartta 6yn-
NaHVLIHN Ga”onaHr. 1) miu kepak: m(g £ V'IR) sgI é&m F < mg + mud/2>.

Eunnuram. Fc= K, Q—K mng = 0,025=50000Krx |qoHH: v N~ (F — mg)R/m =

X 9,8 M/c2= 12500 H; a =/(ceg = 0,0259,8 W/c2= 0,245 M
V (4m04— 3,2 mi0H <20M/3200 Kkr « 7,1W/C.

2.10. MuHopasin kpaH éppgamupa w =05 T mMaccasiH
Ay3ratunue, /=3 cekyHana Te3nurHn m=0,6 m/c raya 2.13. Mux annoNvacu yctuga Typ KyPHHUHUMH
KazHNaW. Epr,a KpaH TPOCWHUWHI TapaHrnK Kyuu HVIM Hp, NUINOLYA Tarvga CrepxeHaa KyHAanaHr $HHL YH
ra TeHr 6ynaan? l'i,uap mMaBxya. Ynapwmur Basnithacn HiMega?

Euuvnumuwwn ONOpHra iyHanraH a Tes3naHnw omn kuymnumwun. K anfOK-
Aapakar UHNaétraH >XUCMHUHE orup/mrn Ba 6uHoGap”™ [OM1  yiimMap  6onra

’

KpPaH TPOCUHWHI TapaHI MK Kyuu: H  MUXHW  ypranga
) ,na cupraHué KeTmac-
T = trig + a). jirii yuyH 3apyp 6ynu6,
Te3MaHULIHUHI Tabpudmra Kypa: | pxeHaarn unsn~nap
v M MUX BUNaH éroy ypra-
a= MUNH ULILLANAHNLIHN
»
HHPaIW.
BoWnaHrMy Tesnmk: VO= O 3KaHUHU “~Mcobra oricak, 214, EAWT TpaHcnop-

p neHTacngaH cupmaHuot
T —m(g + y) = 500kr (9-8 m/c* + 0-6 M/C/3C) = 5000H wmacnuru YUYYH JNeHTa-
MM TOPU3OHT 6unaH jo-
- =10 T rava oK KyTapa Oﬂaﬁ'l unaraH 6ypyarH n. Kkynu 6uniaH uyaHya Oynmuun Kepak
KpaH épgammaa T r—9400 Kr macca/v 10K KyTapunaérr |'' paem)? PuWT 6unaH pesvHa ypTacuparv uianaHHLL

E%CUCV? M*O“%KI:I(ZTHDWHV'UJ Te3NaHUWK Kynu GunaH LaH4a 6 MCbeI/ILI,VIeHTI/I p, a) neHTa Tekuc “apakat uunaguw,
y ) NleHTa “aparcaT MWyHanuwmpa a TesnaHuw 6wunaH cnn-

Eynnumnwwn MacanaHMHr waptura Kypa KpaH Tp VH A
wn ae6 ~mncobnaHr.

chra Taseup “mnagurad T TapaHrivk Kydu Iy I/Iﬁ"l/ILLI W @) TPaHCMOpPTEP JieHTacuaarm rnuje CHPMa-

TARr,g . Tywmacmri yuyH ruwr OwiaH pesvHa ypTacujaru uia-

iHiiii kyun F,, = pAy = pABcosa fhuithh kus Tekucnuk 6yii-

2.11. KB-406 KpaHH mi

WAPTHMU LAHOATNAHTUPULLK  Kepak. WIKKUMHYM TomMoHAa!

R2
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na6 mactra cupnaHTupyBuM PX= P sina ra TeHr Oynuii
pak: uPcosa = Psina éku fi = tga; a = arctg”.
6) fhuit TpaHcNopTEp NeHTacuagaH CUpMaHMb KeTmac/mn

gViii :auN\ocnaHr. ABTOMOGUANAPHUHI Maccaiapym Moe
ill'in w,=2520 kr Ba T..=4300 Kr.

F, =Psina + T1a I’Ynnninu. ABTOMOBWIIAPHUHT UMMYSLENapy MOC PaBuULLaa
wapT Gaxapunmn kepak (12-pacmra ugpaHr). by epga Ril,. 3H3zaHRg EEaH X TRBENKNAD BHP XU GyNraHH  yuyH
F, = LI,P cosa 4300 Kr 17.
— vuanaHnw Kyuwn, (2) W1 (1) ra wyiicak, n MY mi 2520 kr
m17. KpA3-2556 10K aBTOMOGMAM XOWugaH Uy3ranam
fiPcosa = Psina + ~ a W'KHe Te3namyByaH 37MapakaT MNnob, Y3MHWHI 3Hr KaTTa
KU e Huura ?=18 c pa spvwan. ABTOMOGUAHUMHE  Maccacum

«lUI270 kr, Te3naHnwn a=0,6 m/c26ynca, yHUHI P uvm-

iiii yaHyara etagwn?

lunm nnwwn. TekHC Te3naHyBYaH “apakaTtga Te3nuk

cosa =Y |—sin2a Hu 3"vicobra o/, (3) TeHr, I/I\nacmra Kypa aBTOMOGWIHUHI Te3nurn v =vO0+at Kufi-
|

licosa = sina -fa/g.

Kasla TOMOHVHW KBafparra KyTapcak, n etagn. by epga 6ownaHrny Tesnuk vo=0. LUyHUHr

I —fizsin2a = -£i —
o 2-2. 5in @ 4-sina, v = at @
nynbCc Tabpudmra a
ek (1 + u2sin2a -f2— sina + — — jt-= 0. byuaaH [ Py P _
g e2 P=mv. %)
a = arcsin(—2a/g *+ m (2) ra uyicak,
+ | 4a4g~41+ulV— — P —mat = 10270kr-0,6 — 18c= 110916kr— .
Cc
T =2H0/t=§25 ™M Qaji@njpinvKkaaH  myuwjaétran 49. CyBo™um CO-50 Hacocu eTkasub Gepa€traH
M w n K Yaram Kosmk kokyBum ;1 * cuma/' yilcci KOPULWIMacHN LWNaHr OpKain gesopra nypKasnTu.
Eum | Y1, lur?ngugad P umnynbcuHn * “xonep) fjA p K;OpyUlWMaHVHI WAaHM4aH oTuamG un™wn Tesanrum v,
MW un Ty MONHUHT UMNY/bCU MMC°6naHrn , Wr KyHaanaHr KeCUMWHUHE UYKM AguameTpu d, uopui-
=T w WILIHF 3HYUrM p 6ynca, CyBOUYM LWAAHMHU “aHgai F Kyd
. ’ (nan ywna6 Ttypagmn?
?'))/’Ll?ﬂpop'& smpEALyWuc},r\aHﬂeryagsHMMa ypHnil o Te3n l ymnmnw n At BaT munmga LWNaHr KyHOanaHr Kecu-
dadech Mian T Maccaim “opuwimMa oTuamb uYn”eHH.  K,opuiima
- LWYNbCUHUHT y3rapuiin
n AeKM v=1Y 2gh.
@ i . Y AP= mv. @
HW
Fa Lyhear, fi'ihhk Tabpudmra Kypa
P=71- V2gh = 24001 VTM - p=T/V; - @
9 125 m = - LOPULLMAHVHE 378XV
= 11879«krilL. V=S| =SuM. 3

2.16. BUp wun N ) Jlan

rA3-52-04 TE3MK  QWIBH  AapakaT — Lmnaét/l T —p-V. @
Ba 3W/1-130-76 aBTOMOOGUMTAPHUHT VMMY/Ib

#

| 1 (4) ra Kyncak,



nab nactra cupnantmpyeBum PN —P sina ra TeHr o6yau!
pak: ftdcosa = Asina ékn (i = tga; a = arctgn.
6) fhuit TPAHCMOPTEP NleHTacuaaH CYPraHnG KeTMac/mn

|HGiil i :L\ocnaHr. ABTOMOGUANApPHUUI  Maccanapu MoC
W /«,=2520 kr Ba T 2=4300 Kr.
| ynnnwun. ABTOMOBUAIAPHUUT UMIY/LCNAPU MOC paBuLLA

F, =4dsina -fTta myv, Ba R2=7 2v2 Te3nuknap 6Mp Xun OynraHn Y4yH
WapT GaxkapunniLn Kepak (12-pacmra bjapaHr). by epoa | WsnaHaétraH kartanmk
p2 T.p, miA 4300 Kkr
'm= pP cosa 1,7.
T1 2520 kr

MnLanaHALL Kysm, (2) (1) ra uyvicak >17. KpA3-2556 0K aBTOMOGWUAM XOWuaaH Lysranam
pficosa = Asina +— a nmn- TesdnaHyBYaH apakaT KUNuO, Y3MHUHI 3HI KaTTa
e KHUra ?=18 c pga spvwgn. ABTOMOOWTHUMNT Maccacu
10270 kr, Te3nammwm a=0,6 m/c26ynca, YHUHr P umm

wey NaH4yara etagu?
Eunnuwun. Teknc Te3naHyByYaH ,\apakatga tc.i.mik
a = Y 1—sin®a HM ~wcobra o6, (3) TeHrnamaxu/ PMV1acura Kypa asTOMOGUIHWHI Te3nnrn v =vO+ut i-iii
Kafa TOMOHWHU Kraaparra KyTapcak. na etagn. by epga 6ownaHrmvy Te3nuk Ho 0. Ulyinini

H
sina fsina, v =at (n

[nynsc Tarpudmra Kypa
ekm (1 4-p3sin2a -f2— sina4-— —u2=20 2
g ér byHaam HI-V. ()]

a = arcsin (—2a/g = HA (2) ra uyiicak,

KN

pcosa = sina 4-a/g.

**— p2sin2a = ®L +2-2-
Ne "

f dec/gr-4(1 + pA(-"~ - L, 2)/72(1 4- p2. P = mat = 10270 Kr—0,6; 18 c = 110916kr

219. CyBokun CO-50 Hacocu eTka3mb OGepaéTram
m 2400 kr 6ynra'v.'. Gana»anmkaan UUARTFAH  macn-1o« KOpr/LLIMaCI/IHVI lWaHr OpKa/iM Aesopra nypI?(aﬂnTM.
UP3UNER YBUAHI BAAMARH P wmvnynscudv ™AKSSHERE) P KOPMWNAHHHT WNAHTAAH OTWMO “vKWWW Tesnnrn V,

Euyuunwvuwn Ty|_|||v|o|_||H|/|Hr MMNY/bCU 14T K’\H,qanaHr KECUMUHNNT NYKN ONaMeTpu d, LiopnLLI-
WAHT 3nunuru p 6ynca, CyBOKYM LWWNAHrHW uUaHaai F kyd

P=1wm, Lin ywna6 Typaan?
G%ep,qa V — VYK MOfHmMr ©03MLLa  YPUNULL ONOnOaH Tes/, l ymnnwn. A/ Ba™T nuMpa WNaHr KyHaanaHr Kecu-
MOL|, 9pKH TYifiraHu yuyH yaH T Maccanu “opuliMa OTUNNG UM~CUH. K,opuluma
1 LWYbCUHUHT Y'3rapuyin
h~ =" émn v=Y2gh.

AAd= m-v. 0)
WImK Tabpudmra Kypa

P=T-]/2gft=24OOI{-K/\8\EZ\7: p=mWN @

NOPULLIMaHVIHE - XaXKMW.

(2) 1 (1) ra uymcak,

= 11879KFT. V=S| =SvM. 3
2.16. BUp Xun TEIWMK g ) A
rA3-52-04 Ba 3UJ1- NapakaT — UMIaéTr T=pV. @)
130-76 aBTOMOOGUMAPHUUT HMOYn ) w1 (4) ra Ayiicak

#
35



m = pSuAt s, TOWHWHE m maccacu “aHua? [m=p-V=

5) m (1) ra uysmus “’
AP = pSv At V. 1] | NHY Ba Mauwuii Tapo3u épaamMmmaa  rUWTHUHE
mnn MMH aunwiyrtanr.
HbIOTOMHUHI UKKWUHYY LIOHyHUra Kypa (\Opl/ILLIMara 17, '_'(|-O M1 NaXXMAn CTakaH, TypXanTa, ManLimn Tapo-
STyBUM KyH [ MMMA: LYMHMHF COYMa 3VUMUIMHU aHWLIaHT.
<M VviigeBop MNAUTACUHUHIE ynyamnapym a= 1 M, b—
n,— ££l/ LbM wumrm p=21e103 Ki/MI V=3 1a nNniiTaHu
. _ A | 11A anTomoBWIMAA TaWNL MYMKMANMN?  ASTONEEUA-
(6) wn (7) ra uyicak Ba S = ndZ4 H1 ~ucobra oncak, g, kyTapuw Lobunuarm M =4000 xr. [MyMKUH 3mac,
pS [ iv* , d TMU Maccacn T=p-a-b-c=4498 kr.]
At = (>Sv* — f>JI—— IT. 1 1'pA3-5300 aBTOMOOMIM M =8 T tOKKa Mys/DKaniaH-
n lLa yHra ynyamnapm I = 390X 190x 188 mm3 3uwm-
HbIOTOHHUHI YYMHYM LOHYHMra Kypa LluiaHrra Ttar
STYBUM Kyd ~aM COH KuiMAaTM xn~atuaaH (8) 1800;3 OynraH TOLWIAPHUHI HeYTacUHW OpTULL MyM-
N\
6unaH aHu™MaHagu. BHMo6apuH, CyBOLYM LWWAAHTHWU T t iy = |L — 3001

Typuw yuyyH F=pnd2/2/4 Ky4y Kynuwimn Kepak.
JTK». I/Ippmrau,vm VHLLOOTAapuHN Lypuwaa Tynpou, 6oc-
A IIN rckmcnaHagn. TynpoNUHI gacTtnabky 3uunuru p=
MycTa™un eunw yuyH macananap illl kr/M3 3MynaWTUPUAraHaan KeivHrH 3uunurn pl| =

<) kr/m3 6ysnca, Tynpoy uaHya # wnacadraH? 3uuynaii-

2.1. Kyhmpgarn “~onnapga “aHgai XUCMIapPHUHT -
CrpH 6UP-6HPUHM MyBO3aHaTNAWNHU TYLIYHTUPUNT: 1H |>y6l'lp01\HI/IHF NW=1m uanuHanrura Takcup Lunam
yny=6/1aHr.

a) K aBTOMOOWMNM TFOPU3OHTaN Wynga TEKUC Xaps
uHAMouaa; L )

6) K KpaH Tpocura ocuaraH “‘onga TUH4Y Typmnbag” A:PV'_A£" = 6,25~ M.]

B) noigesop naMTacn W Tekucnukga typmoau; ] Pi

r) ryuwT TPaHCMNOPTEp feHTacuga kopura Tekmuc K\ 11 MuHopasmM kpaH épgavmaa T = 0,5 T mMaccanm oK
pvunmouAa. ® 0@ wCc TesanmK 6unaH KyTapunaéTraH 3gm t—2c [Opso-

2.2. Kyiimparn \onnapfa b"aHOgin XWUCMAAPHUHT TaTt! £ jok TyxTatunaérraH Oynca, KpaH TPOCUHMHI TapaHr/nK
py 6UP-OGUPVHH MyBO3aHaTNALWMHU TYLIYHTUPWHT: AF > AF = _ 150111

a) KyTapmMa KpaH IOKHM nactra BepTukan NTUaIVH) v Uanta ra ysrapaam: =—TYy =— -J
Tngc TYUINpMOTA, 12 Kb-572A kpaHn mi= 10 T raya MaccaiM OKHA
0) 19K Kpan ~Tpocnra qewaran ARAAR TUHY TYBWBMNA, | ARAAN. IOKHUWF KYTABMAU TE3AAHULN a=08 wc2
A B) rlovl,quop naMTacu Tyrpuy.. YmM3Wyll Tekuc “apam 1 »F=s 5 T Maccanin oKHu KyTapvn.u MYMKUHMMU.
WIBETFAH 0K BBTOMOGMAM kysOBKAR TylmGAN. = [Wiymcinn, Tesnammu  Bwian  RYAGBUIRETSn Wnr

2.3. Hnma yuyH orvp Ba non KkKap opTtunraH as _
MOGBUHN KeCKVI)I/-| )':"\XTaTELIJ Myl;\t/IyKI/IH amac?p P vp.wrm P="r2(g +a)= 97,85 «kH, Wyn “yivnagura Ta-
Macca*VlH MK Kyun 7=mig =98 kH.J

24. TIK-58-12 wmapkasiv wWun  naHenvHUHT m14 I0K: a) GesocuTa ron éppammpa (13-pacw);
D fhdy aramapy (=120 enx33 evxs.78 L F@*L T eppalivga |\ L-="P
= S VI KY”~anyBuaH 650K op”~aniun yTKa3|/|nraH api®on” épaamH-

""" YPTadya 3uuaurn  “~aHpaun
m' (14- paem) TOpTMOG ONHHMOKAA. KalicH “onga HKHWU Ky-

Ne[leBOP YHyH -MLNATANAANIAH TOLWNAPHUHE ynuP YUVH  KITRUK KYY KYPRD KSR HAGH TR
napn v—390x 190X 1,88 Mm3 3uunurm p=1800 kr/m3 6 *"'1lYrka3mb> XaBob6bHM acocnaHr. [a) “onga kynpo'\ ky4
AMNHW Kepak.]
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2.14. KamAE |(0 MiMXW ///=2400kr 6ynraH "ot ~OLYBUA Ty~

oK aBTOMO6U!

MaccacH mi—m H| uuHuka ypyinw onauaaH nmnynscy P —10- 103kr— .

Ynra optmnmwiC H ivMii.ni A GanaHgmkgaH Uo3uY, ycTura Tywagm?

KUH 6ynraH k! 0,87 M.]

mMaccacm /n4 W Kyn K opTuiaraH Ba wKcu3 MA3-5166 as-

WyHya oK o ! LMy HMHynbenapuHM TaodocnaHr.  ABTOMOGW/IHUHI

asromobun iy mii M.muacy LLI|=9050 Kr, yHra OpTULl MYMKUH 6ysi-

3rpunnK pal rlH hill OKHUHrT Maccacu T 2=14 500 kr. HOknuM Ba

/?=30 m 6ynradHl UU nmnromobunnap TesnurnHn 6up xun ae6 3vcobnamr.
— /T = (iiir \-H2/ml x26.]

Wiewmaa v = 54 it vo » \uok in CO-49 Hacocu épgaMmmaa eTkasub OepH-

Te3WK 6WiaH 3a H KU | \HOL, KOPWULLMACVHW LLUMaHT op~anu aesopra Myp-

KunaéraH 6ynca, * ey | LUnaHr kyHganaHr kecumu anavetpu d, ~opuuma.

HAHF 3HC UyAW ii | HHAurm p, CyBONUM  LWIMTAHTHUM F Kyd 6unaH TyTHG
anga Wynra i) 1M 6ynca, bNOpULLMA LWMAHTgaH LaHaal v Te3nuk 6uniaH
Kyd OwnaH 6ocall in | wn\liru? [v 4FIpnd2)

[P =K+ mjloj 3 MEXAHVIK WL BA 3HEPIUS.

13-pacw. L4-pach. . o) - 2008841 MLXAHHK SHEPTUAHWHI CALIAHWLI LIOHYHM

KMCMra tabcup 3TYBUM  KYUIAPHUHT LMAMATUHU  3"av-

2.15. Ckob6anapHuHr (15-paem) "aUCMHUCUHU T| Ly xam OCOHrMHA aHMLIa6 Gynmaiian. ByHpaai 3or

nawpa 6pakka Wyn uyinnrad? Huma ydyH? |2, 3J 1 MexaHVka MacananapuHu eunllga WUMNynsc, sHep-

2.16. PAWT TpaHCMoOpTEP /NeHTackaaH cupnanmo MexaHuK WL Kabw katTanuknap 6unaH vl Kypuwira,

Mac/Mr yuyH SIEHTAHUHT FOPU3OHT 6MnaH 3"0CWT BW1  \nuc Ba 3HEPrusHMHI CALIaHUW ~OHyHNapUaaH chov-
OypyarH Kynu 6unaH b™aHda O6ynumn Kepak (12-p, HULIra TYrpu Kenaauw.

uapaHr)? PuwT 6unaH pesvHa opacuparn WWNan || mexanwuk ww. KAije i
kosahdmumeHTn p. JleHTa uus TekuenHk 6ynnaé n, pakTop ep .\aimaér-
MydanradH a TesnaHUw 6unaH 3Mapakar Kunasantu ge
C(¥6naHr. p Il KyTapma KpaH oK
npaétraHaa, 6ona apa-

21+ U8 |..[IMNwagn. by 3 omap- 16-pacm.
Gapyacnga Xumcmra
i uyinnradH Ba XWUCM Kyd Tabcmpuga Oupop Macodara

I_h: arcsin 29 lgxV 4a2g — 40 |5 (aa/gR— LY laini TopTaéTtraHga uLw
'E

@r L.
» -
| .Y3rapmac F Ky4y GaxapaguraH A wuw Ae6 Kyy Ba s Ky-
|HHUHT aBCOoNT uUMAMaTnapu 6unaH Kyy Ba Kyumwl BeK-
15acv }=napu opacugarn a OypyaK KOCUMYCUMHWHI KynaiTma-
11 TeHr OynraH kKaTTanvkka antuiagn (16-paem):

2.17. TMWTHHHI KWYMK 6ynaru, 4msrud, anektponp!
pvBatenb épaamuaa ruwT 6unaH AMCK ycTura “ornac A — I/7+]s| COSa — Fs COSa.
Marepuan ypracniary MHWanaHn KoIMMULIMEHTHHN 8 | cpcremaciaa MW GUPAMIH AMNMG XUCMra Tabcup (V-
WiH 1 H KYYHUHI XUEMHM 1 M Macodara Ly Ky4y i Ha-

)



mmwnpa kKNupuwga 6axapraH vy Kabyn ~nnuHag
Er"']'r_6]3_/H6_V,'vP’lV'{V>'K>K”y”b (K) pe6 atanagu: [n]1 PUrMMPHUHT  y3apo Tabcupu 6unaH 6ornn”  Gynrad
sI= - : KH/A noteHuman aHeprus geb atanagw:

MalwnHa €K MexaHU3MIapPHUHT UWHW Hakagap
xapuwumm eunuw my™“mmgup. NWHUHE 6axapunn!

C |HpTHOaH A GanaHO/vMKAa TypraH m Maccaam XUCM
UluHn ymwpa (17-paev) 6axapa ofagvraH Adr UL -

AYEYnpyBBaT ne6 atanaguraH KatTaank 6unaH xap IN /,, roTeHLvan sHepruscumaH vbopa: AOr= Ep= Fx

in 4 Myepoa F=mg— OpUpPIMK Kyuu; g— SPKMH TyLUKLL
WKHW;, s—h; cosa=1, uyHKM OrMMpP/IMK Ky4u Ba Ky4uLll

MawmnHa Eékn mexaHmsMHuHr N wBBatn Aeb6 A
HVIN nyHanraH. WyHaad upwnnb,

vagaH WLLHWH
ncoatura antm

[ WY, ALIHN faxapuuira KetraH t
nagp:

E p= mgh. €

N~A/t.
CW cuctemacupga JKiicm ep cupTugaH h\ Ganamanuvkgarn A Hy\Tagan /2
Kyssat BatT (BT) 6unan ynuanall ° o LIJK,CI,paFI/I pB 'Elljlyu,Tara chmﬂ (1%—paeM).y5yaAXOﬂ.ﬂ.a
[N] = [Al/[t] = 1X/1c= 1BT. hank Kydun BaxapaguraH wl

3.2. MexaHuK Fs cosa = mg(ft, — hd = — (mgh2— nigh,), 4

rma. MexaHUuK 3He

HUHI cauaHuw

XucmMnapHuHr T A p~ ~pl)* “4a)

so
W

Xucmnap cucTem . Kid)a OrMpPANK KYYMHUUT OaxapraH uWWK XUCM MO-
S”Haﬂ%u gagapmud? [1IM1 aHeprusicn y3rapuVHUHE Teckapu wuwopa 6un
P linn .in uMumaTura TeHramp.

aTanagu. MeA o M T
SHGD?ﬁﬂ VKKN TYp nactikMHEdopMaiFtHAdRitan
NMNan: KUHETUK [N macn

rvs Ba noTeHuman
ruvsi.

r. M (5)

aKg(TTACMgSﬁ:FTH%\ V rpoa K — anacTuK XUCMHUHT 6ukpnurn; x  Aedop va-
g faH  SHEDLUS HA (4y3unuwl Ekn cU™MMAULW) KaTTaiuru.
ynraH —sHep »NacTHK AecopmaumsiiaHraH >XUCM  yYyH “am  (4a)

17-pecom
18-eem TUK 9HEprusa Neb  y nava YPUHN BY/IMLLNHUA KypcaTULLl MYMKUH.
MapakatnaHagTran nagn. v Tesnuk FK, cucTeMaMy TalKWA  UMAraH >XUCMAap  OrvpauvK
rvia cut m Maccanut SKUCMHUHT KUHETK yynapu ékuM anacTUKIUK Kydnapu 6unaH “3apo  Tabcup

1MAICU  XKUCM TyXTaryHuya Oaxapa onaguraH uw 6 el 6 A e
aHMLIaHaM. ~MCOBNALNAD KUHETUK SHEprus yuyH H.'lWETraH 6yncuH. by “onga CUCTEMaHMHE TYUK;' MeXaHuK
eHeprusicn ca’“naHagu:

Ek=Tyr/2

ngogaHn Gepagu.

*K1 "b ~pl = N2 + 2 @)
(VI) TeHrnamaHuUHr 4an Ba YHI TOMOHMapun CuUcTteMaHuHr

KMHeTUK aHeprus .%a™Mpaarn Teopemara Kypa 6axka
\1.1® TabCUpAaH aBBa/iIrM Ba KeWWHIM TYNMUK 3Heprusna-

raH Ul KMHEeTUK 3Hepruma ysrapuvuwinra TeHramnp:

o

mvf

Kl

pwuoaH néopar.
33. dopganm v KoapdhmumeHTta. dongann ww  Ko-

|bdhrumeHTn ge6 mawmHa Eknm MexaHusMm baxapraH /i
doigann MWHWHE AT Tynu”™ nwra Hucbatura antunagu:

n=\ /AT (l)
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ek hons HcobHOA
m—d=+. H00 %.
nr

donpgann HW koahpuumeHTn (“mcuadva © MK)  ma
MeXaHU3MUNHI caMapagopaurnHmn ndogananan.

Macanrjiap euuil HamyHanapu

3.1 MuHopann KpaH TropusoHTan “onatga
KM-140 mapkann /ra=10 T maccasim yCTyHUNU N=6
naHONuKka Tekuc kytapgu. KpaH 6axapraH doHga!
HUMara TeHr? [

E yun nw n MexaHuk v Tabpudura k™ pa: 1

A —Fscosa. I
by eppga F — Ky4, S— K™uMl KaTTanurn; a — Kyd a
ynw NyHanuwnapu opacugarmn éypyak. F—mg, s=h, ;
6ynraHn yuyH (1) “yhmgarn KypyHuwaa énnaaw: 1
1 = mgh= KHOOOkr-9,8 — -6mM~588kX. 1

(o

>

3.2. KaBnosuu uypwniva uyypamrm h=4 m 6ynraH 4
La3usanT M TYNPOLHW  YnuapmbTalnasanTi. KasnarH4ywiwr

avetpH d = 0,5 ™, Tynpouy, 3iurn p = ZOOOVB 6ynca,]l
POLHM uMUapHO Tawnawga Kypwiva “aHgai doigam A Ha
Xapagn? |

Fuyunnnwn TynpouHu uasmb, uniuapmb Tawnaw y
A =rmgh/2 vwu 6axapuw Kepak. byHga T — Tynpoy M
cacn. K,a3m6 umuapunaradH Tynpo”™ ~axmu V ra TeHr 6yl

T —p-V —psh. |

(2) Hn (1) ra uyiicak Bas = ” nd2 Hn xucobra osncak, a

A = ps d2ghV8 = 2000 — =3, 1440,5m)a0.8 — (4MD/8
Cc»

= 31-103K~31 kX. 1

3.3. TyHpou 6yw 6ynraH ”~onnapga ©OWMHO Moaesc
|<sosvupap yctura uypwnagn. Maccacn T =2400 Kr Kol
~ouyBun Ty™mou, (konép) fl= 1 m 6anaHggaH «p3uu, ycTta
TywraHga y Tynpo™ua 1=2 cm kmpraH. Tynpob™HuHr F id

2 1



m/HH uvMLiaHr. K,03UMUHWMHE  MaccacuHu .“Mcobra

ﬂ/ll HUW*H  [Y"MOUHWHI NOTeHUMan 3Hepruacu
77 = nigh. @

JINLU, umHKnKY" ypunraHga YHUHI 3Hepruacu “osuup=>a
Juil mi TyNpoOUHWHI ~apwuanK Kyuura i“apurn A v

UHn m' (pd 6ynagH:
A—FI. 2

ju (M w MyHnab, FI —mgh HM ~ocun umnamms. byHAaH:

2400 Kr-9,8 ” I m
/ _ cr
I~ 002 m
= 1,2- 10«H = 1200 kH.

t ( AwwukpaH orHpanru P —30 kKH 6ynraH KHU (Yy3-
HI=in MoK éppgamnga 6upop 6anang/vkka KyTapsnTH.
w/HML  holigann  mw KoahdmumeHTn i =90%  6ynca,
M |[1M<HHHT TapaHrnaHuw kKyin F Humara TeHr?

tyunmmwun KKHUM KyTapuwaa aBTOKpaH 6Gaxaprad

ftKill v v
A*=Ph, @

hi it 1K kyTapuaraH 6anaHgnuk. HOK uUysrasyB4yaH
| cpoMMmMaa KyTapuiaraHm yyuyyH TAIUL UL
AT= 2-Fh

M <(avmpa aHvunaHagn. dorigany v KoshdMUMEHTU Tab—
| kypa 1) =(/1dMT)IO 0% ==>(Ph/2F-h)-100%. ByH-

n |l (P/2 1)) -100% = (30 kKH/2 -90%)-100% » 17 KH.
| A YHuBepcan KyTapruy Asurate/IMHUHI uysBatm N =
[ M hiVr 6ynca, yHWHr coliganm wuvw KoahpLUMEUTUHN
‘einn  Kytapruy “ap 6up uHkara /=80 c BaT capd-
HH Ha /n=150 kr maccanu wkHM JI=30 M ra Kytapub

MJH.

(I YHN nw n KyTapruy 6axapaguraH Tynan WWl:
AT= N-t, @

MoHdy v

! \ = nigh. 2

Nift/brm v koadhdmumeHTn Tabpudmra Kypa
4-4* -100%. 3
Ar
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@), (2) napHn (3) ra keiicam: N = —A§A =100%
150kr-98 — .30 m
C*
28008780 ¢~~~ 100% =19,7%.

3.6. /=1 muHyTga m= 1000 Ta rMwTHN h=8 M <
NIMKKa eTKa3nb 6epyBun fneHTanu TpaHcrnopTép Aasu!
nMHr googanm AN uyBBaTM Humara TeHr? Mwuana
Xncobra ofIMaHr. PULITHUHI ynyamnapy a=250 M
= 120 MM, c=65 MM, 3nunurn = 1800 kr/m3 |

Euvnwmnwwn butra rnmwTHMHr T mMaccacuuin 1
Ba V \\axw opuanu ~mcobnawl MyMKUH:

T = p-V = p-a-bc.
MLITHUHT  orvpavrv

P, = mg-
(1) m(2) ra uyiicak, PO=pabcg 6ynagn. HOuopura KyTap
6apya rywTNapHUHr orvpnurn: P = 9-P0O= npabcg. PHL,
HA KyTapuwiga GakapuiraH WL

A = mgh = Ph = npabcgh.
1\yBBaT Tabpudmra Kypa:

> — —. *

(3) HM (4) ra kyiicak, N = np abcgh/t =

1000-1800—
000-1800 e

0,25 0,12-0,055 m3
) ) ) 9,8 —
- 8 W60 c
=4586 BT.

3.7. CoumnyBunm mMartepuannapHv Tawwuwga uynnn
naguraH yypunma /=1 coatga Y=10 m3 uymHn h=132
6anaHOgNMKka eTtkasnb 6epuwn MyMKuH. K,ypunma anekr*
apuratenn uyeeatn V=45 kBT 6ynca, yHUHT dholia«
nw KoahUUMEHTN uaHaan? KemnuHr Taya 3umunur
p= 1400Cb|9?/M neob OHMHfE.j' yp (

E ynnwvwn KymHu togopiira eTkasné éepuwga

At, = P-V-g-h
v Gaxapunagn. 'Tynuy, nw

AT= N t.

Al
I (I «|<burmermi Tabpudmra kypa r = AL- 100%. (3)

m} m (1) ra yysmms:
\Y, 1 (pVghINI) 100%»21%. .

[ t AjMAIOMHUT MwWNaw UUAMHAUTMHW aHULawaa KyH-
Ffiumv tom S =1 cM2 6ynraH 6uMp >XWUHCAWM CTep-
I lvnpui®a A =10 cM 4yLyp/ankka 60TUPULL YYYHYHU
m||Ha ypungn. 3apba kyun /7/=2000 kH 6ynca,

#q<7;i.i Tynpoega 6ynraH p 60ocumMHK; 2) yMyMuia
M/ll«n 1 nwHW; 3) TyNnpouHWHI ypTada F K uapum-
VMHiii \Hcu)6naHr. F 2-10eH

In Ininn. bocnm Taquop/lra Kypa: f = 5 = J=10-V—

in" ||| BaxapwiraH mw A —F-h = 2- 108H-0,1 m =
(> 4 VKKMHUM TOMOHOaH A = FK-H\ WYyHUHr yuyH
/'="m10eM.

> MuHOparmM KpaH uirmpuHUHr  KyBeatm N = 60 kBT,

itVripim tesnurm v = 0,6—C Oynca, KpaH UaHgan P
YLIMMLL, FOKHW KyTapa onaau?

ninu. YNTMpHUHI LyBBaTWU, YHUHI F TOpTUL
(MUTUMHT P OrMpsIYK Ky4uun) Ba HOKHU KyTapull Tesn-

VI*l Byngarm 6ornammw N=F v=.P-v fgaH:

68

105H

| 0
M.to, ¢ 72 km/coatr Te3NuK 6unaH ~apakar Kunaérrad
| i20 K aBTOMOGUAMIaA UapLWMINK Ko3dhgmumeH—
0,07 6ynca, YHUHr AagurateMHUHr N LyBBaTUHU
inHr. KOk aBTOMOGWAHWHI Maccacu T=10 T.
IHunn nw n. MawnHa EKn MexaHuM3sMm LyBBaTu OwunaH
H OPTULL Ky4Yn Ba Te3nurn uynmaarmya 6ornaHraH

N —F-v. @
ABTomMo6uns TEKUC XapakaT uwiraHn yuyyH FT Toptyw Ky-
r.MpUWWIIK Kyun FK= iimg ra TeHr:
FA=F=Vmg.

@

m (1) ra uyhicak. "
N = pmgv« 0,07-10-103Kr-9,8 4 -

20 —

137-103BT r 137 KBT.



MycTauua eunws ydyyH macananap

3.1. TuHy TypraH [A3-53A 0K aBTOMOOGUNNHU|
JMrMHM 3Hr KatTa uwiimatr (y =80 kwm/coart) ra
YUYYH UaHuya A v 6akapuwl kepak? ABTOMOOUAHH(
cacn T =3250 Kr. KMapwmnvk KyunapuvHu “mcobra
[A =mv2/2=8025- 103K-1

32. byw aBTOMOGWML Ba 3HF Kyl K op!
KpA3-2556 aBtomo6unn  sHr  katra  Te3nukl
=40 km/coar) Ka spuwmnWLInN yYyH GaxapunaguraH
HM Ta”ocgaHr. ABTOMOOWAHMHI y3 Maccacm mt=Ll
yHra opTuw MYMKUH O6ynraH OKHUHI Makcumarn
T2=75 T1. Kapwmivuk KyynapuHu “umcobra
[n2M,= (m, + m2/m, ~1,6.]

3.3. TuHuy TypraH KpA3-25761 aBTOMOOW/IVHUHI
MMHN 3Hr KaTTa uuimatra (y = 68 Kw/coaT) eTkasH
KaH4ya A v Gaxapul Kepak? ABTOMOOWIHUHI MaccaC

= 10,27 1, Te3naHnwm a = 0,8 o X,apaKarra kapLuH/mn
C

HUMeHTM p = 0,02. A =Ty2(p— + 1]/2« 229K

34. KI- 2 mapkanu ropmsoHTan étraH Temup-6/1
KOMTIOHHaHN MHHOpa/iM KpaH épgammaa h=4 m 6anam
Ka KyTapuwpaa 208 kX dongann uvw b6axapunran 6|
YHUHI M Maccacu aH4ya? [m=A/gh=5\5-103 Kr.|

35. IA cuHdura maHcy6, touopu 6ocumra 6apaoi
paguraH, yyHnmru /=6 m 6ynraH 4yysiH Tpy6a rOpH3C
Nonatga ep cHptmaa étmean. Arap  Tpy6aHuHIr mac|
T -95 Kr 6ynca, yHMW BepTUKas BasuaTra Kentmpuil
baxapunmwn kepak 6ynraH A  UW  TOMW/ICUH.
=mg\/2 =2793)X-]

3.6. lOk: a) 6esocuta api“on éppamunga (13-paii
uapaHr); 6) KysranysyaH O/10K op~aM yTKasuaraH aj
épaammga (l4-pacMmra uapadr) TopTub onuHmouda. Kl
~onga kynpo”™ wmw 6axapunagm? Huma yuyH? [6) an
Kynpoy, uvw' 6axapunagun; 6) xonga wuviwanaHuw ky™
pura ~apwu Ba 6710KHM Kj/Tapuwl yyyH uywmmya 3He(
=mgt/2=2793X).

3.7. m=150 kr maccanm wWKHKN /=30 M 6anaHgnul
KyTapub 6epyBYH YHMBEpcasl KyTapruy (nogbémy
YMK-150 6ump umknga "aHuya A doligamm uw 6axapa
[/1 =tngh =44100 X-]
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Mn  MangoHmaan CyBHUM  LOTLN  MaluuMHacK
dl- | mvmHyToa V=25 n cyBHn Yprava-/i=15 ™m
INmwi cypn6 onagy. MawmmaHvHr \ poingan nm

Ne ((yymaTHHM  “McobnaHr. CyBHHE  3U4Anurm  q=

| H/M3 NA=pV~/i=367,5)X; N=pVgh/t=6,13 BT.)

>KWYOoBUM KypWIMa YyKYP KeB/HAL Ba TyMpoLmmn Wi-
m/LLIMWLMAK. KaBnarmiH1HE pyavetm £  0,5m, Tynpo™-

........ wumrn p = 2000 ki/M3 Agp TYNPO™HU YMKa-—
Bnawpgn kypunva 6GaxapraH doqopuHw A = 15,5 kXK
If naH 6ynca, Kypwiva “asuraH YyLyp/MK Y3YHAUTA
X | 4AA/fixdy ~ “IMH

p h 14 Mf)éangng,nMK,q]aH MecCaan T =6 T OynraH

LI,nyyBHI/I Tyumok KOBHI\ yctura Tywmokaa. « byHaa

WIHW 17=10 cM ra kmpaéTraH 6'yica, TynpoHUHT
vl LapwunukK KyumMn TormvHr.  LIOSH™VHI Maccacu-
(il | onmadr.  [F=mgh/I=540 KH=2840-103-!]

Il Maccacu T =24 1 6ynraH TUMO™ h=2 ™M 6Ga-
Ainii i M KO3UK ycTura Tywmokaa. Tynpo™HUHE ~apLuv-
KYUH A 980 kH 6ynca, KO3uK Tynpo™a K,aH4ya Maco-
* bMagn? "O3ULUMUHI  MacCacvHW 3prcodra  OJIMaHr.
Hilfh/l =4,8 cm.]

11" ABTOKpaH Ky3raslyByaH O/10K épaammuaa orvpnv-
P**30 kH OKHM 6upop GaraHd/WKKka KyTapmo”~™aa.
A*  KpaH TPOCUHUWHI TapaHriavvw Kkyum F=16 kH
(K* 6NOKHUHI dhoiigann v KOHLWIEHTHAM aHW/N\NaHT .
100% =94%.]
el | N3-1202 A anekTp nMapvaaw mMawmHacu N =
[T KyBBaT wctesmon LUWBM Arap MawmHa
ronT uwnaca, y capd ~mnagurad 3/ICKTP 3HEpruscu
W  NA=JIM = 1512 K X]
I N f-rou nonnapHu cunnu~nosun CO-155 mawvHa-
I »0,5 coat nwna6, /1=3,6-106 )X 371eKTp 3SHepruacu
V.mon umngn. MawmunaHuHr ff uyseam Humara TeHr?
*N//=2 KkBT.] B .
| 1= .MeHTarmMl TpPaHCMOPTEPHHHI doAa LyBnaTu JTh=
hiVr, dolipam v kosdgmupenmH 1=30% 6ynca, | —
|uwit gaBOMMOa Yy KaH4Ya A 3eKkTp sHEaVRI capd) Kswigg?
-4 10°--/ = 48MX.
1M )lHMBepcan KyTapruy [Apirate/MMyHr  LlyBBaTu
<'H kBT, choliganm v koathdmupmeHT»T| =22%. Kypun-
AHp KyTapuwra /=80 c BakT capdviaign. KyTtapruy
| O KIr mMaccanu HKHU LaHya GanaHa/mkka Kytapub
Uy mymkmH?  [h =Nh)/tng-100%«33,5 M.]
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3.17. JleHTanu TPaHCNOPTEPHNHI doohgann 1
N=5 kKBT. YHuHr éppamupa ynyamnapm a=2
&= 120 mm, ¢=138 MM, 3uuauru p= 1200 kr/m3 |
~NaHya n Tow h=10 m 6anaHanukka /=0,2 coataa|
3H6 Gepuynnwn MyMKUH? WwpanaHnwHn “umcobra
\n=Ntfp abcgh =7394.]

3.18. CouwvnyBun MaTepya/viapHX  Tawmwaa  uyin
raH uUypuiIMaHVHI anekTpogsuratenn uyessatn AN = 4,
dolimam v koadhbdmumeHTa ) = 20%. Kypunma é

3U4Inrn p=lZOON—B, Xxakmn K = 20mM3 6ynraH ¢

waranmm h — 30 M GanaHOMKKa UaH4Ya t BAKTAA eTkas!
pyw MyMKnH? [/ = pVgh-100%//1"1] = 7840 c n? 2,2 coar!

3.19. Maccacu T = HOT OKHN V — 0,4 — Te3mK (
C

KyTapull YYyH MUHOPa/M-KpaH uYarpuHvHr N uyBnaty id
oynuwn kepak? |& = mgv = 40 KBT.]
3.20. TA3-53A
MOOUANHWHT Mai
/p, = 3250 kr, yHra|
' AyinnaguraH SHr
w2=4000 «r macca
opTWU/IraH. X,apa
Sapwnnvk - Koadg
eHTH p=01 6ynca,
TOMO6UNL NaHpali E
NuK 6unaH ~apakat
onaan?  Asuvraren?
~yBBatn iV=84,6 !
19-pacm. [y = NlI[ig (Wy -f mi
« 42,9 km/coar.]

3.21. TA3-53 A 10K aBTOMOOWIMHWHI 3HI KaTTa
vrm  y =80 kwm/coatr. [BuratenHuHr uyssatu 84,6
oynca, wy Te3nukAa YHUHI TOPTULW Kyyn Humara T
\F~Jtfv~3,8 kH.]

3.22. MA3 -5335 0K MawnHacn ABHraTeIMHUHT
BaTn 1324 KBT. ABTOMOOW/Ib ABUratesin TOPTULL Ky4nH
YHUHI Te3nurura 6ornaHu rpaurvHi YU3mHIK.

3.23. 19-pacmga KpA3-255F5 ok aBTOMOGWIM  TO
KYUYMHUHT YHUHI Te3nirura 6ornaHvw  rpadmrn 6epuwiraH.
TOMOOH/IHUHI  KyBBaTW HWMara TeHr? ABTOMOOGWN 3HI K

n=40—"" Tesnukka IpULLIraHAA YHUHI TOPTULL  Ky4Yn HU
TeHr? [N = 180 kBt; F —N/v— 16,2 kH ]
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il V=40wma raya ~akmim 6eToH kopuwmaHn h = 40 m
W wi i /= 1cOAT gaBOMUOA €TKa3Mb6 bepaayraH HaCOCHUHI
M4....in |\yBBamm Humara TeHr? K,opvLIMaHVHI ypTada 3ud-
Ha B> 1400 kr/m3pe6 onmHr. [0 = pVgh/t 6222 BT.|
D=5 Ttou Honnapra can™an 6Gepysun CO-155 kyn Ma-

i cuin™MoBuM GapabaHnm v= 23— yvacTtoTa OwiaH
C

mwvH MawvHa uctesmon “nagyraH Lye3aT vV = 2KBT
=\) "o n GapabaHra y3atwiagn Oed “Mcobnab, yHra Tabcup
I'Hrii niANaHTUPYBYMN MOMEHTHU ~McobnaHr. [ =0,8/V/2nvj«

™|

4. CTATUKA

KUvmmua  XUCMAIapHUHE  ~NaHga  lwapouTtga  Kydniap
UH| b: Te3naHMWw onmacnurmHu ékn TUHY ~onatga uo-
MAN Gunnw my”™mm  6ynagu. byHAaH >Xucmnaap MyHO-
|| uonatmparn xucmnap Aeivnagw.
B YauuKaAHUHE XUCMAap MyBO3aHaTW  ypraHHnagHraH
M/ | raTuka ge6 atanagum.
il KyunapHn u-
H' Xucmra 6mp Heu-
MV'i Tabcup (meér-
H J'\cHH.  Taxpuba-
i  kypcataguikn, 6y
Irtiipiiiiiir TabCUPWHU
in Kyd Tabcupmn 6m-

H namMmawtTmpul Mym-
20-pacm.

Il liy Ky4 TeHr Tab-
ir .JyuBun Kyy paeb
LWwnH. TeHr TabCcuMp 3TYBYM KyYHW TOMULL Ky.4NapHU Ly-
jilu ge6 atanagw.

e TM/HMK YYyH >kucmra Fj Ba F2 kyunap Tabcup LWIET-
M I, KUH (20-pacm). TeHr Tabcup TyBYM Ky4YHW TOMULL YYyH

F ™ /j kyunapHn OJICB napainenorpamMHMHE TOMOHIapuaeb
WrthmT Y 3"oma napaienorpaMHiHr OC - avaroHasv  TeHr

M1H 3TyBUM F KyuyHn Bepafit + Ft. @

I Ky4YHUHr yHaauwm OC amaroHan yHanmwm 6wiaH ouvp
| wartanmrn KocHuycnap Teopemacu opam  “McobnaHaon:
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F=Y F\+F\+2FXF2cosa, 6yHga F, N'2—fj Ba

NapHVHI KaTTa/mrn, a — Ba [T Kyunap WyHasLLL,
cugarn Gypuak.
4.2. AlinaHmainguraH >XUCMAapHUHI MyBO3aHat

dakaT HArapunaHma “apakaT uunaguraH (ainamn
ram) >XUCMHUHI HUCOWA TWUHY EKN Tyrpu u4msmkn!
NapakaT “onatM YHUHr MyBO3aHaT %onatn neb it
HbIOTOHHMHI MKKWUHYM LLOHYHUra Kypa

F —rTa.
By epoa T — XUCMHUHI Maccacu, a — XXWUCM ofiraH T

F— XucMmra Tabcup KuyBUM Gapya  Ky4napHUHE  TeHr

3TyBUMCKM. MyBo3aHaT xonatga a = 0. BuHoGapuH, 6y]
(1) ra kypa

F-0

ra kenamus, fibHH H/ArapuiaHMa xapakaTt uunagurad
.MyBO3aHaTAa Oy/NHLWM Yy4YyH YHra TabCcup LUAYBUMN'
KYYNapHWUHT  TEeHr TabCup I3TYBUYMCU HOAra TeHr 6
Kepak.

(2) TeHrnamaHuHr 6mp
ua npoekumsicm yuyyH Fa
onamms: wirapunaHma xa
unnaguraH >XMcM MyBO3
Oy/IMLLIMN YUYYH YHra Ttabcu
nyBunm Gapya KyunapHuLL,
pop yuua npoekuuanapu
pavk ANrMHAUCU HOMra tci
NN Kepak.

4.3. Kyu
yKura ara OynraH >uc
MyBO3aHaT waptu. O aiinl

21eem yumra ara OynraH >XMCMML,

pHO6 uYukannk (21- paem)

NnaHnW yBUAAH XUCMra Tabcup umnaétraH F Ky4YHWHr

cvp umsiirurada OynraH 3Hr yucua d macoda Kyd en
neb6 atanagw.

Xucmra TabCup UWIYBYM KYYHUHT YHUHI efikaeHra
HaHTMacu Ky4 MoMeHTU neb6 atanagn: M =F-d. Kyu
MEHTN KYYHUHT >XMEMHH alNaHTUPYBYM TabCUPUHU Xa
Tepnaiign. Ky4y MOMEHTUHUHI ynyoB 6Hpaurn | -m. b
=|F] «[dj = 1 H-m.
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plrtMiii' nAHNaHWW yumra ara 6ynraH >XMCMHUHE HHC-
rH y3rapmac 6ypyak Te3nuk 6wuniaH Oynaguran
IM <uui kT \OnaTH YHUHI MyBO3aHaT yonatu Aeivi-

llifiii ma .\mMco6nawnap KypcaTvwuya, uysraamac
jit ViNir.i ara 6ynraH Xucmra UyHWIraH KyYnapHWHT
w Uy 6ataH ONMHraH MOMEHTAAaPUHUHE anrcépank
MH Honra TeHr 6ynca, 6y Xucm MyBo3aHatda Oy-
Yyl 1/mal M2+ ...=0. by TeHrnama MOMEHTIap LUo-
Vv'‘M aTtanagw.

Macana eynw HamyHanapwu

I lTupn.tHTan ctpenasin Kb - 572A MUHOpaUn KpaHu
BwpHW 4erapacH T=10T. 0K KyTapaguraH me-
HImorm cTpena yuyugaH N =3,0.mpgaH ¢2=35 ™
Mm'mudpniya 6ynmwn MyMKUH. KpaHra ocuiraH kK Tab-
1bb S\KMI Ky4 MOMEHTNApU YerapasapuHU aHUKIaHr.
Bu n miinn. Kyd MOMeHTM Tabpucgmra kypa: M —F-d.
Si / mg—owpamkK Kyuu; d— WIMOLUHVHI  alifiaHnLL
1H \kwywrn. Kyiin yerapa *yuyyH: Afl = m gdl ==

I iii 9,8 — -35mM= 2,94~ 108H-m. HOuopn Yerapa yuyH:
c2
I 10 «103 Kr-9,8 — 35 m= 34,3-105H-m.
o

lit MuHOpanu KpaH cTpenacu YYMHUHI KpaH yuuaaH
e 1, 20 M OynraHga orvpnuru P) =50000 H OKHU
(Mum | mymkannaHraH (22-paem). CTpena YYMHUHI
M Vkngaii ysounmrn 2= 15 m 6ynraHga Oy KpaH ép-
WM KPaHHUHI 6apuapop/rmHK . yraptmpmMaraH “~onga
WU=>/. ormpnvkaarn OKHW Kytapuw MyMKuH?  KpaH
P WH OrMpNnUK MapKasvHWHI Ba3vATU y3rapuwnHu “m-

onmaur.
W HA MWW KpaH CTpenacMHMHI OMPUHYX BasuAaTMAA
rHAraH K Tydaiim TabCup 3TYBUM KyY MOMEHTMU.

Af = P1-/], Q)
(HALU BasuATMOA
Mb= P22 2
MMHIN  6apUAPOP/ MM Y3rapMac/urn yuyH
M1l= M2

| rupkapymum kepak. (1) Ba (2) Hm (3) ra uyiicak, Plll=
'/, ByHpoam: P2= PxJ12= 50000H-20Mm/15maa 67000 .
I ' MyuHOpayin KpaH CcTpenacu YUYMHUHI KpaH yBuaaH
vimun /i=20 m 6ynraHga orvpamrn P\ =50 KH OKHU



2-2-pacm.
KyTapulwira myskannaHraH (22- pacmra uapadr). Cr;
YUYMHUHI KpaH yBuAaaH ysouaurn /r=10 m 6ynraHga 6y
épAaMuaa  YHUHr 6ap”apop/vMrnHu y3rapTupmaraH Ly
lywuya Pw orvpnnkgarv  OKHU - KyTapull, MyMKUH?

cTpenacuHuHr ormpanrn Po=10 kH.
Eymnuwun Crpenara ocwiraH HOKHUHI OUPYHUYA B

darm Kyd MomeHTa: M\ —P1m  CTpenaHvHr Ky4 MO

HatuxaBnii Ky4 MOMEHTWU:
=P~ + Po~.
LUyHUHrAeK 2- Ba3uATAa HaTwXasuii Ky4 MOMeEHTa:
mMmn=p,l3+ p0x.
KpaHHWHI 6apLapopiirn y3rapMmac/imrin yuyH

M, = M2
wapTt Gaxapunmwum kepak. (1) Ba (2) Hu (3) ra uyamus:

PA + Polf = PA + Pol+.

Bynpas P2 = /Y, + PQI2 — PO/,
ékn P2= (PHdy+ Pq11— /)/2)//, = 105kH.
&2



MycTauun euynw ydyyH macananap

I I'l Xopanap Tpoc éppmamupa 23- pacMaa Kypcatuira-
|Im Tapunmoupga, a 6ypyak 90, 120, 150° ra Teur 6yn-
H*)IiU'iiHiir TapaHrnurn uacpga Kynpo”: 6ornaMHUHr A
=y myupgavmn ékum C uycMmmngammn?
m< | [MHMa yuyyH 3WUK, Aaepasa TyT-
HiipH own™-mMownuiapaaH WMKO-
W HHpUYa y30™ ypHatunagH?
(1 FopusoHTan cTpenanm
IOOM 14 TIM3 MUHOpa/In KpaHH
IH Mmvan T =5 T Maccain  HOKHU
1Ll onagn. KOK ocunaguraH wi-
IHmwr cTtpena ainaHun/” yuuaaH
Ham </|=385 m gaH d2=30 mra-
Hjhn n, IOKHUHI Ky4 MOMEHTU “aH-
1 'wuapanapga ysrapagu? [M] =
hutl, 192103 H =v; M2=mgd2=
[[L10. )3 H ew.]
I I MuHopanu KpaH cTpenacu 28 pacv
MMt KpaH yBuaaH ysouaurn /=
U m b6ynraHga orvpamrn P\=72 KH OKHM KyTapuiira
WKnnnaHradH. CTpena YYMHUHI KpaH YBUAaH Y301 un
#M M bynraHgoa KpaH épaaMuaa YHUHr 6Gapuapopnmrn-
) VunptupmaraH “onga uaHya P2 orvpnukgarv 1OKHU
miinmil MYMKWUH? KpaH cTpesacu OrvpavkK MapKasvuHWUHI
(HAW  y3rapHwuHu  “wmco6ra onmadr. \PZ=P\ND=
K|
| v Maccanapu Typnnya 6ynraH OKIapHW >xoWnawaa
Hi toknapHu HacTra Taxnaw Tanaé “MnmHagn. Huma
WH1
I ll. KoHTeliHep wumgarn MaTtepuaniiapHH KOHTelHep
vw 6yinaé TekMc Ta’\cMmiall Ba OFUMP/IMKHU GUP KO-
TMaHMacnuru Ttanaé NwwmHagn. Huma yuyin?
| I. OKnapHMU KOHTeliHep wuunga Kyuymb topmanguraH
MID xownaw Tanab kKuanHagu. Huma yuyH?
| H AuHamomeTp épaamuaa pesbbann OGupukmManapga
i\i nMnaHaguraH getannapra KaamT (KAk4d) opuaim Tab-
i I\umHn ynyaHr. Kyu enkacuHun D=\5d wudioga op”~anu
@v],wnr. bByHaa d pe3bba anameTpu. Ma.\kamnaHaguraH
I li'iapra Tabcmp MAyBYM Ky4 MOMEHTUHWU anMnLIaHT.
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Il. TMAPO - BA ABPOCTATUKA

Mpapo- Ba aspocTaTvMkaja CYLU/NK Ba rasnapHLL
BO3aHaTM OwunaH 6ornvy 6ynraH “‘oamoanap ypras

5 rmapPo- BA A3POCTATUKA

51. bocum. Cywunmk Ba rasnap ydyH [lackanb
HW. K03ara Tabcup ~MayBUM F KyYHUHr wy S o3a
6atTn 6GwnaH aHuUNaHaguraH katTanMk p 6ocum 1o
nagn: p=/75.C 6upnnknapuga OGOCUMHUHI YHOA|
anrm nackane (knckama (Ma):

W\ =[f]/7[S\ = | H/1 m2= 1Ma.



Ht Ha rasnappa aipum 3appanap ékn uarnam-
JHpw a HucbaTaH .amMva MyHanuwaa 3pKHH Cu-
ill"HUHr yuyH CylOKNUK éku rasnapra OGepwnraH

Kyd TabCuMp uUwaraH yHanuwaa amac, 6anku
nlH Kwwnapga ysatunagu. Taxpubanap dpaHLy3
lib i.i n. (1623— 1662) kawd KuaraH "~OHYH YpWH-
VHH KypcaTaau: CYHKINK éku rasra bepunraH 6o-
H nis éKn rasHuHr Xap 6mp HyuTacura ysrapuuicus
. HI
lii'i/wenmnk npecc. [AcTanHM npeccnawl  (CULUWLL)

Wl | runagnraH Ha TMackanb KOMyHUra acocnaHm6t
tin 'l HHHNanap rugpaenuK npecc ne6 artanaaw.
dfi inink  npecc 6up-6upn 6unaH kKatTuy Tpyb6a 1
r. | HTHpunran Si K3a/IM KNMYMK MNopleHb 2 Ba S2
| M nopweHb 3 ra ara UWIVHOPWK wavwnapaaH
if (’1 paem). UnnnHapnapHWHr nopLlueHnap octu-
UMW/KVH Ba TyTawTupyBuuM Tpyba CYHOKIUK 6unaH
lon. TpeccnaHagmraH 7 >XWUCM KatTa MNopLleHra
In|= lram nnatpopma yctura uyhiwnagn. by nop-
[vlapHnraHga »Xucm Kysrasimac ycTky nnatgopmara
nin Ha cn™Mnagn. Knumk nopueHs nactra 6ocunraH-
...... in énunagn, 4 knanaH ounnagn. Kuumk nopLueH-
MHOraM 60cMM  KaTTa noplueHra ysatunagu. Kuumk
VM. toLopura KytapuaraHHga 4 knanaH énvnunb, 7 pe-
elu\viraH %onga ywnaé Typwniagu, 5 knanaH ouv-
1 pra-pByapfaH KM4YMK MOpLleHb ocTuaarn OyLINNKK3
w1 Kyrapynaan. KeliMH KuU4YMK NoplleHb fiHa nacTra
| *in Ha apaéH KaliTa TakpopnaHagu. [MNackanb Up-
«rorHaa 6axapwaraH .xucobnawnap

hi ypuHnn askaHuHW Kypcatagu. by eppga Fu F2— kH-
iiii KaTTa nopleHnapra TabCUpP KWUAYBYM Kyunap. bu-
VDHW. KaTTa MopLleHb TOMOHWAAH MpeccraHagmrad

imi.i Tascup KuayeuMm F2 Kyy KaTTa MOPLIEHb 03U KA-
WVpLIEHHNKNWAAH Heya mapTta KaTtTa 6ynca, LWyH4a

jilii / 1 KyypaH katTa 6ynaawu.

EHynamaiguraH cyloknuk mofenn acocuga

Ft io\
Fx ~ =h

niiMii3. ByHga h\, li2— knunk Ba kartTa MOPLUEHTAPHUHT
li topHWpAa cumxkmwnapu. (2) ra acocaH KaTtTa nopulen-
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ra Tabcup LUWAYBYM KyuyjaH Hedya mapTa wTcak, hopul
HUUT pram WynunaH WyH4Ya MapTa tTyasmnagu. L
53. CyluUINKHUHI uguw Tybura Ba nOeBopnapura (#
cumn. Epparn  wapoutga CYHOK/IWUK OTUMPnK  Kyydn Ta'u,'l7l
pvoa 6ynagn. llly Tydannm cywouanmk vguw tyébura sa”™U
Bopnapura 6ocum 6unaH Tabcup umnagn. TYOUHUHE 10311l
éynraH uuaMHapuk mauwra h 6anaHanivkkada m macc™H
CylOUNIUK Uuyannuk. Wauw  Tyéura CYRUIUKHUHT P - U
orMpnurn Tabcup Uuunaau, 6yHoa g — 3pKUH Tywuw Ta

NaHuwun. bocum Tabpudura kypa
X

CyYIOKNMUK MaccaCvHM  YHUHE p 3nunmrn Ba V. 3™axwm opNJl
ndoganaiimma;
m = p-V = p-Sh. |
(2) 1 (1) ra uyiicak,
P = pgh I

M1 onamm3. (3) ra Kypa CYHK/IUK YCTYHUHUHT 6ocnvin vad
TYOUHWHT to3ura 6opnny, amac. CyHK/IMK TOMOHWUOAH WOMLLHWLL,
8H pger.opyra 6ynraH yprtada 6ocum /;.pr = pgh/2 6ynagwn.

54. Tytaw wngnwnap. OCTKU UUCMU  TyTawTtupunri
MoVWNapr TyTaw wuauiwnap [e6 artanaguw. ~wuco6nawns
HUMT KypcaTuliunya, TyTaw wuauwnapra OUP xuHcnu cy A

NVK  uyiHAraHga CY AMUKHUHE 3PKUH cupTu  manwnapg|
6np xun 6GanaHwanukga Ttypagu: h\=h2 (25-paewm).

25-pscm. 26-pacm.

TyTaw wmauwnapra 6up >XXUHCAKU BGynmaraH cyruankn!
KylnnraH O6yncuvH. byHaa wguiwnapga  CyruIvKnapHUg
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[«ryBun cat™MnapugaH ~Nopugarv CylL MK YCTYHNapH-
H h| Ba A2 6anaHgnnknapu cylmMknapnuHr (M Ba pr
'MHKNapura Teckapu nponopuyoHanaup (26-paem):

lh = p*_
Pi
| Cytouv/c. Ba rasnap yyyH Apxuymen Ky4du. 3uunm-
p 60nTaH CyKMy/MKKa COAAaIMK YUYyH  Mapavienenvnes,
niowaarn XuemHu 6oTtuvpannnk (27-paem). XUCMHUHT
ili Ha nmacTkM érvra CcyouwiukK TOMOHWAAH TabCUp KH-
J/NM 6ocmm Ky4dnapu:

fAPglh-S, Ft=pgh2s,

epoa h\, li2— CylOUINKHUHI 3pKUH CUPTUAAH XUCMHUHT
MO Ba MacTku éunapurada OynraH Macodanap, S —*
Ma> MHUHT 'toLlopy €k nacTtku  érm 13m  6ynub, F?>Ft.
[HyWnHr yuyH, >Xncmra nactgaH tokopura MyHanraH

FA=Fi - F I =(pght-pghl)-S 1)

| .4 Tabcup uwnagm (Apxumeg Kyum). (1) wndogaHun LyHW-
UnrHyYa €3l MyMKUWH:
FA= pgh-S = pgV.

B\uga li —h2—  — Xncm éH ErvHMHr GanaHg/HIm, “—
YVCMHUHT €KM Yy Cc™MB unugpraH CYHOLJIMKHUHE NabKMU.

tri = peV — XUCM CMKMO unuapaauraH CyloLMK — Maccacu
-K.HUHKM “Mcobra oncak, FX= m'g Hu onamm3. by TeHrnava
Apxvyven, LOHYHVHW udiojanaigy; cytouiMkka  (Ekn  rasra) 6o-
(HpunraH xucm ysm cuumb unuapram cyrunuk (Eku ras)
eMUp/MIrAra TeHr Kyd 6unaH nactgadH touopura utapwuniagu.

5.6. ATmoctepa 6ocumn. Topuydennu Taxpubacu. Ep
WHPVHK ypab onraH >"eBO Latnamum artmoctepa aeb ara-
n.|an. >\aBo Monekynanapu maccara ara 6ynraHu ydyH ynap
| pra Toptunagn. Wy Tydalinn armocdepa Epra Ba ep
IHpTMAArn xucmnapra 6ocMm  6unaH  Tabcup  UWiagu.
by 6ocum atmocdepa 6ocnmn ge6 atanagw.

ATmoctepa 60CUMUHU MTanuANnk onuMm E. Topuyennu
(XVIl acp) nmaliyagn Ba ynyawra MyBadday Oyngn.
Y y3yHAMrn 1 meTp Yamacu 6up yun KasllapfiaHraH Luuvwia
HMHHM cMmo6 6unaH Tynrasgu. HaiiHm ouny, yyHpaH Gep-
MiTM6, yHM CUMOGMH Kocara TyHKapgu Ba HallHM 0.McTa
mign (28-paem). byHga Halipgarm CUMOGHUMHI 6Up KUCMIK
Kocara Tykingu, 6mp uMcMmn 3ca Haga “~onguw.

Halipa k,0nraH cuMO6  YCTYHUHWHI 6GanaHanHrn /=



27-pacm.

—760 mm atpocdmpga 6ynan. by “ogmcaHn Topuyennun
WyHTMpM6 OGepan: atmocepa 6ocMMM  KOcadarm  CUMK
to3ura Tabcup uunagn. by 6ocum  ackanb  LOHYHHLL
Kypa nai wumra Yam ysatunagu. HaHparn cumo6 yctu]l
jca ~aBo nyu. bumobapum, Haliga ponraH cumMo6 YCTYH|
HUMr 6ocumm aTmocgepa 6ocmmura TeHrgup.

760 MM cmmo6 ycTynu 6ocmmura TeHr 6ynraH amvoc<|
pa 6ocuMmHM Hopman aTtmoctepa 6ocumm peb ataw
6yn uwvHraH: PO=760 mm cum. ycT.= 101 325 [la.

5.7 Cnmobnn Ba MeTann 6GapomeTpnap. ATmocdc
GOCUMWHUM ynuall yuyyH 6apomeTpnapgan (6ap— 6ocum n
ravH) doganaHunagn. Cyrounmknm (cumobnmn) 6apomeTp’
nap MaHomeTpnap paeb6 artanagn. MaHomeTp Lkanam
| ZcumoH wwa nailgaH nbopar. Hannapra 6upop cyio||,
NIVK, KynuH4Ya, cMmob6 uyhinnagn (29-paem). bocumn ynul/

HaauraH nav pesvHa ver
Ya opuaIM HalnapgaH aa
pura ynaHagun. WgnwpaM
60CUMHUMHI aTMoccepa 6o
cMMUgaH Katta éku Kud|
éynuwmura 6oraviy “ond
VMKKMHYM Halija cumob K]
Tapunagan  €ku  vacasaom.
Halinapgarn cumo6 ycTtyn
napH tapuyHm éunraH ~o/
ga  uvguwgarii  6ocmmmn
aHuunaw MyMKUH.

30- paempga MeTaIN 6a-
POMETPUHHI Ty3W/HWN ©Ge
pvnraH. byHgan GapomeTtp?
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1144 ByW / KyTHA@H wmbopat 6ynmb, wn™a anactmk 2
| lHMka — membpaHa 6unaH repmeTuK  GepKUTUAraH.
Mi']).ilia Ky3ranyByaH 6ynuwn yuyyH TYNMHCUMOH UW/IHO
MpnaHagn. bocumun ynuyaHaguraH uvavw 3 Haii ops™am
Bumn'p uytmucura ynaHagu. pgunwparn 6ocmmra 60rnHN
1/n memb6paHa ékn to™opura €ku nactra arunagn. Mem-
an y3atunagn. Ctpenka 6ocum 6Gupnvknapuga papaxa-
o & WKana yctnaa ”apakatra kenagun. 7 nNpyXuHa
LWWH KeCcKnH AedopmMaumsanaHugaH cauiangw.

Macana euunw HamyHanapu

M.l CypunyBum EH TyTuud rugpocuctemacnga 06ocum
b-10 JITla 6ynraHga cvumw Kyunm F—12 kH. TyTUHYHHOT
lihiiii rytran S 103 ~aH4ya?

F
| ynnuwwn bocum Tabpudmra kypa p = — . bByHaam: S =

L Up, SbHN 5 = 12-103H/10-10ella = 1,2- 1(Fama.

52. I3C pa Tyromganm onayHrM Ba TyroHgam Kelmnrum
myy 6anaHanvknapyn dapum h. TyFon uaHpali |O 6ocumra
IMpoow 6epaguraH ~mnmb Lypunrad?

Frymanunwwn TyFon kKamupa cyB cat™MapH ap”~ura
lyiiN KenraH cyB ycTynu 6ocumura 6Gapgow 6epuiin ke-
M. WyHWHr yuyH p=pgh. By epga p— CYBHUHI 3U4In-
Ill. g — 3PKVH Ty Te3naHULN.

53. Huma yuyyH HedhTb EkM 6ollLa cyrouavkKaap caujla-
ulOHraH pesepsyapiiap [4eBOpU OCTKU uUMcMUra TOMOH iMa-
NHHNaWn6 6opaguraH Kuané uypunaan?

Fyuvn nwun. 3nunurn p, 6anaHanuru h 6ynraH cyou-
Ak yctynu 6ocumm p=pgh. LWYyHWHT y4YyH CYIOKNIUK YCTy-
m 6anaHamrn h optmé 6opuwm 6mnaH 6ocummn ~am owwmnG
Mopagn. Cylo“MKHU caknanguraH WOVWHUHT OEeBOPU  XaMm
[O6opa kaTTa 6ocumra 6Gapgow 6epun Kepak.

54. byéuHn h=30 m 6anaHg/Mkka eTka3nMb GepuLl
yuyH UHWN-3 mogennm 6yéuuunmk ctaHumsacuparu p 6o-
| M KaHyara TeHr 6ynumwn kepak? By&HUHI 3UUYNUTUHN
i 12-103 kr/m3 peb onuHr. WwkanaHWwHW Xucobra on-
MaHTr .

Eunnnwwu. CraHumsgarm 6ocim h GanaHgvkka 3ara Gyn-
ran Gyék; yCcTyHM 6ocummra TeHr Oynaaw:

p = pgh = 1,2-103 kr/m3-9,8 w/c2-30m» 0,35- 10611a
55. M-20 mapka/m HOMLO™ Epod M/IUTACUHUHE  Y3YHIUTU
a= 1,8M, KeHrMrm 6= 1,7M, KaIMHAUTU C = 8 MM, 3UWIN-



rm p = 800 kr/mM3. MNnuTaHWHr uUaHya V, 3"axw cysra
xonpa cysaan? CyBHUHIr 3uuairn pO= 1000 ?.l_lﬂl/lTﬂLLl,
M

XaXMU KaHuya?

E ynnnwwn 1lowmraHmHr ~axkmm V = abc = 1,8m-11
X 0,008 m = 0,0245mM3 wmaccacm T — p-V = p-abc, ovp
P = mg— pabcg. WKKuHYM TOMOHOAH ApXyMed, LOHY
Kypa Oy orvpnmk Apxummepn, Kyuura TeHr: P = Fk= p.o/
HM “~mcobra oncak, p(VQg = pabcg H1 onamms. By(

VO = P abc/p0O— 800 kr/me-1,8 M- 1,7 m «0,008 m/1000 Kri
= 0,0196 m3.

MycTta™nn eunw yyyH macananap

5.1. CypunyBun EH TyTuud ruagpocucteMacuga 6ocum
= 8 MlMNa. TyTUMYHUHI KOKHW TyTraH t3m 5= 12cvm* o}
cukuWw Kyun I Humvara TeHr? [F = p-S —9,6kH.]

5.2. T3C T~roHun p 6ocumra Gapgow 6epaguraH  iNijj
uypunraH 6ynca, TyroHgaH ongviH Ba TYrOHAAH Keinn
6anaHgnuknapn dapum A Kynn 6unaH uaHya 6ynuin
KUH? [A=p/pg.

5.3. CO- oyéuunnmk ctaHymscupga 6ocum p
.K)6 Ma 6ynca, unwuyanaHuwHM “umcobra onmaraHga fij
apanawmacu uaHgan lj 6anaHgnnkka eTkasnb oGepuimu)

MYMKWH? ByéL, apanawiMacu 3n4aurvHn p= 1,2—10®—3
- M

ofmHr. (A— P 134 m.]

54. THWTAAH ékn 6eToHAaH mwnaHraH fAesop Ba MH|
napgaH apu™dyanap ouvw yyyH MO-6T1 Tunugaru
MaTuUK 6onranapgaH gonganaHnil MyMKuH. Cupgmnrad 1
BOHUHI 60ocnmu p=0,5 MMMa '6ynca, 6onraHVHr xap S
= 1cM2 3ura uaHganm F kyd Tabcup uwmnagm? [/r=50 /4|

5.5. TepakgaH TalépnaHraH Lypumll KOHCTpyKumscu 3|

wmrm p = 750ﬁ Oynca, YHWHr uUaHaan KUCMU  CcyBra

raH ~onga cysagn? CyBHUHr 3unuamrn pO= 1000 kr/m®, [IT]

= p/po— 3/44 y
5.6. “alvHOgH TaépnaHraH Kypwivll KOHCTPYKUMHCHHLL|
-1 = 3/5 uyscvm cyBra 6otraH “onga cyssaHtn. KaumH érc

MUHE P 3UYINTUHU aHULIaHT. CyBHUHT 3nyunmri pO= 1000 kr/in
P — PoJl1 —600 -

57. Tow, rvwT, 6eTOH 6ynarH Kabu >XMcmiapHu avHal
Momerp épaamvuaa 3aBoda Ba cyBAa TOPTUHI. OnuHraH Jl
TXanap acocmga 6y XMUCMAAPHUHI 3UYINTUHU ~mcobnauns
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M. MONNEKYNAP o N3UNKA

n.W'kynap uU3nKa ULATTUL, Cylol, Ba ra3 3”osatngaru
[ WpHHHT TY3UAULWKN Ba XOCCAIAPUHN, XUCMIAPHUHT
N YOCCANTaPUHUHT YNapHUHE Ty3UUWKUra Ba MOJEKy-
Kun>kat xycycusitnapura GOrfiaHUWWHW ypraHagw.

6. MOJIEKYNAP-KMHETUK HA3APUA.
FA3SJTAPHVHI XOCCAJTAPA

| Monekynsip-KUHCTUK Ha3apUSHUHI acoCuil  LIOHYH-
In Tpn. Moppanap atomnap Ae6 atanraH 3appanapgan
| ;W sKaHIUIM KagumaaH mMab/iyM. ATOM KUMEBWUI ane-
nuwvn- (Bogopo4, TeMup, ypaH Ba 6oliuanap) Xycycusit—
HHH caufaraH 3HI KUYMK 3appacugaH mnbopaT. ATOM-
0 Aywmnué monekynanap 3Moown uunagu. MacanaH, cyB
|pk\'nacn 6muTTa KMCNopod Ba WKKMTaA BOLAOPOL aromia-
MH nbopaT Ba XOKa3o. Monekynsap dusnka Mosekynsap-
Il rnk Hasapusra acocnaHagu. by Hasapus Taxpubaga
UHKNaHraH yuyTa acocuii LUOHyH-Lougara acocnavraH:
Mogdanap 3appanap (atom Ba Monekynanap)gaH Ty-
nvun; 2) 3appanap Yy3nykcus TapTmbcms ~apakart upna-
, JI) 3appanap 6up-6upnapH 6wunaH TabcupawanH.
KuméBuin peakuusara KupuwaétraH Mogganiap Y4yH
pp/M HUC6aTnap KOHYHW MoOekynanan MaBXyO/nruHu
rowynanan. 'Typnu cylouavknap apanawitmpuiraHga apa-
WMaHVHF 3"a&XM1 alipyM CyHLIMKNap X.2KMUAAH KUYMK
JHWA MYMKUHAUIX MOJMEKynanap opacvpa macoda Mas-
S1 3KaHNUIMHH Kypcatagun. Typau Xun MoAOaNapHUHT
4. 1.alnM6 KeTuw ~ogucacu, AbHU  audidy3us, cysBaa spu-
ﬁ,qmraH XyAa 3av Maiga  3appaHuHr  yHAa  y3/yKCu3
IN6cn3 3Mapakar uyamwm — bpoyH 37apakatm mogaasiap
\nyKkcu3 TapTmbcms 3Mapakar LuyBYM  MOJIEKyanapan
I MAraHNnuIvHN Gungmpagy.



Xncmnap waknu ysraptvpuiaraHga 3nacTukiInk
NapuHUHE ByXyAra Kenuwm, cyloknuknapga cupt it
NINK  KYYNapWHWHI  MaBXyQn, 3KaHairnm moneky/lan
y3apo TabCcup MAULWMHN HCboTainaw.

6.2. MonekynanapHWHr ynyamu, COHM Maccacu. |
XXUCMAAPHUHI  XOoccanapu 6up-6upn 6unaH y3apo M
UuayBuM  aToM Ba MONeKynanapHUHr “apakatm A
aHvKnaHagu. Monekynanap MaBXy/n 3KaHairura u
Aocun UMNUW ydYyH YAapHUHE ynyamnapuHu  avvepall]
3mmM. Mabnymkm, V=1 mMm3 HedTb TOMUMCK OunaH
=3 M2[aH 31éA cyB CUPTUHM b~orviab bynmangn. Arapu*
3appa (Monekyna)napuHm cyB cuptura 6up “~atop T1
unmnraH neb apas ~mncak, HedTb ~aTNaMUHUHE <4m
NMHAUTN MOnieKynanap guameTpuHu 6epaau:

d--=-= « 3 o-*10m.
S 3wvr

X,03Npru 3amMoii Lypwuamanapu, mMacanaH, UOHIU MUKPOM
éppgamMuaa atomnap cypartra OJIMHraH.

Maccacn | r 6ynraH cyB TOM4MCMAArM MOJEKY/NA COT»
aHny1aimMK. CyB TOMUUCUHUHT “axkmn V' <10 8wma. Cyn U
nekynacuHuHr avametpy d » 3-10~10M. bup pgoHa Monek|
srasinaraH \axim

\'0= {3m10~10m)3« 30' 10-Dm3.
Y \onga Monekynanap CoHv
N = V/VO= 10~-BMm3¥30-10~-Dm3= 3-10-2

Bvp OooHa CyB MOMEKYTaCUHWHE MaccacuHu  aHwNiainmk. AL
nymkn, m= 1r cysga N *3-10M Ta Monekyna 6op. In
HoGapwH, 6uTTa Monekyna Maccacm T, = mIN = 1r1/3- 10rl18
~ 3-10~2A3r.

6.3. Hucouii monekynsp macca. Mogga muugopu. Aeni
ragpo coHn. Monsp macca. HO”opupa 6GaxapunraH ”~Mco|
KNTO64aH KYPUHUO TypubaAuKW, MONEKynalapHUHI Maccl|
napy xyga Knumk. LWYyHUHr yyyH mMaccanapHWHr Hucébatn!
pvgaH doiganaHnw uyna. Xanyapo Kenumuwysra Mysogi
fapya artoM Ba MONEKyNanapHUHI Maccanapu yrneps
aToMy MaccacUHUHI Y Kncmn 6umnaH TtaukocnaHan-

Monekyna (Eku artom) T MaccacMHW Yyrnepog, artomm Al

MacCaCMHVHI —  “McMura  Hucbatura MT HUCOWIA  MOnekynsip

(ékn aTom) Macca geb aranaaw:
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Mr =
12 ¢
liin ii;ifnga 6apya KUMEBWI 3NEMEHTAAPHUHT HUCOWIA
Mnccanapy aHuy yndauraH. Monekyna Tapkubura
JHii aTomnap HuCOMA aToM MaccanapuHu Uywmnb, HuUc-
blonckynap macca KuHMatu “ucobnaHagH. Kyinga
H moppanapuuHr Hucbuit monekynap wmaccanapu 6e-
flii:
C02 (kapboHas aHrugpug) 44
O (kucnopop atomw) 16
C (yrnepopn) 12
02 (kucnopog Monekynacu) 32

Vmnepnin wmopgagarn monekynanap (km atomnap)
w V muHr 0,012 kr yrnepogparun atomnap coHu Na ra
BwWMK CwnaH aHuunaHaguraH KaTtTaiukK VvV MoAda MuK;-
v nc6 ntanagw:

vV = (n
NA

OOMuKnapHWHr  xanuapo cucTemacupga MogAa MULAOPK
m/lopga ynuavaau. 1 monb WYHAAA mogna MULAOPUKN,
Ivin monekyna (Eku atom) nap coHww 0,012 Kkr yrnepog-

Il aTOM/1ap coHura TeHraump.
|'."TwaHkn, 3%p uaH@ain MmoggaHuWHr 1 monmgarn artomnap
MofieKynanap coHu 6up xun. By coH Nna “appy 6unaH
“w.mnagn Ba Asoragpo (XIX acp, Wrtanua) coHu pe6 ara-
W .Ynuyawnap yrfiepog atomMu maccacu ydyyH TT= 1,995 x
)] Kr HM 6epagu. (1) ra kypa 1Mmonb YrnepofHuWHI Mac-

w = 0,012- . Bup mongaru atom coHu, sbHKU ABora-
MO/J1b

comm: N. = mjmmr= 6,02-1023 ------ .
n 00 Monb
| MO/Ib  MULAOPMAA ONIMHTan MOALAHWHT  Maccacu  Monsp
|[lira pe6 atanagu. Tabpudra Kypa p Monsp macca

p = MONA, 0)

ftiv epga TO— 6utta Monekyna maccacu, NA— ABoragpo COHM.
VIXTnépnin MogdaHunHI mMaccacu

T = mON. ©)
(I) —(3) ndopanap acocuga
63



HA1 “ocun uunamm3: mMogga muugopu mopga maccacllU
MONAp Maccara Hucbartura TeHrgup.

(1) Ba (4) wmdopanapra kypa: N —vNA —Nnp —. {

6.4. bpoyH 3"apaKaTV| WHrnns  6otaHurn P. 5p017|
(1827) cyBga aspumMaiguraH kyga  KHUMK  Mpp~L,
(nnayH cuopanapu)HUHT cyBAa TapTM6CH3 “apakaT iuB
lWwMnM MUKPOCKOM opuanu Kysatau. by ~apakat BpoyH A
pakaTun ge6 atanagn. bpoyH “apakaTWHHHr cababnapw!
MONEKYNAP-KUHETUK HA3apPUAHUHT acoCUil LLOHYH-KOnAanS
pu acocuga TYWYHTUPULL MYMKWH; CyB Monekynanapinuni
TapTnbems .\apakatu Tydainnu 3appara 6epunaguram njf
6anap Kyuum “am WyHanuwwn, \am KatTanurun 6Gyiinya m
NyKcu3 yarapagu. HaTtmxkaga y y3nykcus Taptuocms 4
pakat uwnagu. 3appaHunir yndyamu Ccys Mofiekynanni
ynyamura KaHya AuMH 6ynca, 3appanap LWyHYanuk =
NapakaT uHnagu.

bpoyH ."“apakatm  MONEKYNApP-KMHETUK Hasapuaunsl
acocuii Konymn-KoHAanapuHu tacauunangn.

6.5. Aupdysmnsa. XoHaga atmp CONUHIAH WAWLLIHUHT LOS
LOrH 04O uyinnea, YHUHT \uau 6YyTyH XoHara Tapuanal/l
ATup Ba .\aBO MoOJieKynanapu ysfnykcus Taptuoeus “ajil
KaT KH/AraHH yuyyH ynap apanawmé ketagH.

MoggpanapHuUHr  y3-y3mgaH 6up-6upura apanawuné tdﬁ‘
TMW ~oamcacu guddysna geb atanagu.

by 3™oguca MOfeKynap-KMHEeTUK Hasapua acocuja VI30|
naHagu Ba YHWHI acoCuil KOHYH-uouganapHnu Ttacauuni
an. Tasnapfa augdysma .yxgucacu Xyga Tes3, CYHKIUM
nappa rasfnapgarura HucbaraH cekuH cogup bynagu. “aTtuy
Xucmnapga Angdysns XogucacuHW KysaTuill aHya Myp|d
Kab. By, mogfanapHWHr U4YKM Ty3uauwm Ba Monekynanap!
MUHT ~apakaru Typauya 3kaHu 6unaH TywyHTupunagn.d

6.6. MonekynanapHuWHI y3apo Tabcup Kyunapu. Kartu*
XUCMNAPHUHT  Yy3WAUWIMIA LapWKWINK KypcaTuwmn, cydu
ANKNapfa CHPT TapaHrinK Ky4YnapuHWHT BYXyAara kenui!
Ba Oowua “°Aucanap MopfanapHWHr aTOM Ba MOJIEKY/»!
napu ypTacufa TOPTULIMLI Ky4Ynapu MaBXyj 9KaHAUTUHLL
KaTTuL, Ba CYHOK XUCMAAPHUHT CULMALLITA Laplwuank Kyp!
caTMWKN aToM Ba MoJiekynanap ypracuga wutapymwumw Kyl
napu )$am 60pAuruHN 6ungupagn.

ATOM Ba Monekynanap myc6aTt Ba MaH(puin 3appavanap!
JaH Ty3unraH. Ynapgaru wmycbaT Ba MaH(umii 3apagnap
muugopnapu TeHnrgup. LUyHra kapamai, monekynanap \?pl



i MaBXyf[ OynraH ysapo TabCup 31eKTp Tabuatura

Mnnekynanap ypTacHAaru y3apo TabCup TOPTULUHLI
MVDM XaM, HTApuILMLL Kyynapu >am 6Yynnium MyMKUH.
[wknBuii Kyd 6y Kyunap COH LWMMATNAPWHUHT aiinp-

.l TeHr.
Il pacmpa HaTWKaBWIA KYYHWHT MOJeKynanapHu oOupnawru-
41 TyrpyM umsMK,Ka MNpPOeKUUscH HUHI  ynap opacugaru

q\bﬂra 6ornaHuw rpagurn Kypcatunran. by rpagwmkga r0—
MWNMY Ba TOPTMLUMLL Ky4napyu MyBO3aHaTialraH naitgaru
M By wmacogaga 4 kyy Honra TeHr. rO gaH kaTTapo”
|« Mnapfa HaTWKaBWiA  Kyd TOPTULIMWI KyuuiaH uvbopart.
m i Macoanapga y3apo TabCuMp Kyuum Honra wHtunagu. Mo-
\ i.i.iap opacuparm macodga r0 faH Kuuvk OynraHja Hartu-
iiiin ky4 Te3 opTM6 GopyBuM WTapUWMLL Ky4ynapugaum un6o-
6"\ nagu.
6.7. a3, cywoy Ba
MHUL  DKUCMNAPHUHT
TIHTWW.  Mabnymku
lpanap ras, cyrwou Ba
xonatga 6yna-
Iy \onatnap moppaa-
Wrr arperaT yonaTna-
Y peiHnagn. Moneky-
bp-kKHHeTUK  Hasapus
ALOAHWHT Typnu arpe-
I \onatnapga 6yna
WWWHA  TYWYHTUPKUG
spagu.
a3nappa atom Eku
'IcKkynanap opacugarun macoa MoOJekyna “~nyamnapu-
v Xxyaa Kyn mapTa KatTa. Ynap Aeapau ysapo Tabcup
Wmaiign. WyHWHT yyyH Monekynanap 6up-6upu siumHuaa
VIHO Typunmaiigm Ba ra3 KeHras ofagu, bepuaraH "“axm-
ml xaMmMacuHu Ba WAMWHMHT WAKAMHW 3rannaHauv. las
Mwunckynanapy >Xyfa KatTta Te3nuk (cekyHaura 6up Heva
«M MeTp) 6unaH .\apakaT uHnagu. Ynap 6up-ompnapuHuHr
Mimxygnurunu Ty|\HawraHgarmnHa «cesagu».
asnap cuuunraHga Mosekynanap opacuparm yprada
Mucopa kamasfH. LLUYHWHr yyyH ras OCOH cuuunagu.
Cywounuknapfa MoJjieKynanap opacmparun macoda ras-
Impparura KaparaHga auya Kuumk. CyOK.JIMK MONeKyna-
[iipii 6up-6up.ura pgespnu Takanub Typagu. Ynap yprtacu-
W ~3apo Tabcup MaBXyd. Monekynanap opacuparu Top-
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TUWWW Kyynapy ynapHuM MabfiyM BasvaTga MyBO3aHuA!
ywna6 Typagu. Monekynanap wy BasusT atpodupaa iti '
paHmMa >>apakaT uunagu. LWy 6wunaH 6upra ynap fli
MyBO3anaTt Ba3maTgaH 6ow”a wyHAan BasHATra Kyun6 LU,
on. CyKHYLWKKa Tawd/ Kyuniap Tabcup “wnnmaca, 6y L
yuwnap \amma WyHanuwga 6up xun coaupdéynagu. ul|
UM Kyynap MaBXyp OynraHupa (macanaH, OrUpAuK wuy|
Tabcupuga) MOJIeKynafapHUHT Kyuyuwn, acocaH, wy |<p
nynanuwwnga cognp 6ynagn. CyYK™UKUMHT OULYBYaHIMA
AbHW y3 WakiMHu ca”nab lonmacnuru cababu LWyHOAM
np.
A prIOKI'IVIK MoneKynanapu opacHgaru macoga xypa' "V
Kam 3KaHauru Tygainm cywouamkum culgaHumusa
KynanapHuHr ysum pgetopmauusnaHa 6ownaigun. by
OCOH wuw 3mac. BbuHobGapuH, cywunuknap y3 "axm/l!
peapnun ysraptupmaingu. K,artuy xucmnapga  mosekyM
nap y3 MyBO3aHaT BasuATW aTpodmpa TebpaHMa XxappL
UHnagM. Monekynanap UuywHW Monekynanap 6unaH Ky «
6ornaHraH. Taw”™W Ky4ynap UaTTUL >XUCM Monekynan#M
XapakaTura ce3unapnm Tabcump KypcaTta onmaingu. ILyilH
YUYH LUATTUL XXUCMJIAp WaKAUHM -\aM, XaXXMWUHH "am |
rapTupmangu.

6.8. Mpean ras. Monekynanap Te3mrn keagpatulll
ypTaua umiimaTa. Mab/lymMmKu, cuiipaknawTupunrad rasnaL*
MO/ieKynanap opacmgarm macoa Monekynanap ynyamfl
pugaH yHnab MapTa KaTtTa. Ynap opacupgaru ysapo TabCu
Kyus aca ~ucobra onMacnmMk pgapaxaga Kuumk. Llymkm
yuyit: 1) ras monekynanapu MOAAUIA HyK;TanapgaH un6o|»1
2) MofeKkynanap opacumfa Yy3apo TabCup MaBXypn amLl
3) MonekynanapHWHr y3apo Ba uauw fesopu 6unaH 7Y
Hawysnapn abconT 3nacTuk 3apba "OHyHnapu acocit.i
cogup b6ynagm fge6 tapas UWAMW MYMKWH. [asHMHT By M«
Jenn npean ra3 ge6 artanagu.

Vumwpgarn ra3 Mofiekynanapu Tesnuknapu y,, y2, y3 ,4
VN 6yncuH. N —rasgarn Monekyna COHW. Te3nuk KeaWTH

HWHI ypTaya KuiiMaTtu

y2=

ngopa op”anu aHukKnaHaau.

VIXTmépuH BekTop KBagpatu Oy BekTOpHuHr Ox, Oy, m
KoopAuHaTa y”napura HpoeKuusinapy KBagpaTnapuHWUHE  ANTS
fvcura TeHrgup: 02—vy; + y~+ y;. By udoga ypraya Kuiimu

nap ydyyH “am ypumm: y2= vt -f w-f vz Monekynanap wp
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(IM "apakaT uyunraHM ydyH 6Gapya MyHanuwniap TEHr Ky4niu:
nmie vl ByHu “ucobra oncak, v' = 3vl, éku, vl = ?tr,
W Mmonekyna Te3nuUrv MpoOeKumMAacKH KeafpaTUHUHT  ypTada
(un Te3nMK KBagpaTu ypTaya UMAMATWHWHT 1/3 uucmHra

p.
(L9 Tasnap Monekynsap-Ku-
bHb  Ha3apUACUMHWHT  acocuit B c o+
| hAumacn. Kecumu Tyrpu TypT
li'liton ABCD wunguwpaa wngean
I 6yncuH (32-paem). Nguw
UNUUHT ~apopaTu 6up Xun.

h
[( TomoHmpaH wgnwHuHr CD Jr:
TUNa GepunaguraH 60CUMHU Il | |

mp6nainmms. Ox yumHn CD 1
Llinpra nepneHAMKynap uuauno, A Yy Vv
%MNHm  wy pesop 6yinab
ATupainMk. Monekyna vwq 32-pacm.

ink 6unaH pesopra TOMOH

|uk.n  unnaétraH 6yncuH. YpunuwHu abconT 31acTUK
\K'o6naiiguran 6yncak, monekyna fesop 6GunaH Tyl-

WHravga Te3nMkHMHr OX yKura npoekumsacu ys " Hanm-

mliii y3raptupagu, Oy Ba Or yknapra npoeKuuscu 3ca,

miinrngek K°nafu:

V:_Ox'y OM'Vr: Or-
WeCKyNla UMNYNbCUHWMHT OX yuura MpoekumMscy y3rapuLlm
| NPx= mOxx— mO/0x = mOx— (—mQvx) = 2mOux.
My/MbCHUHI callaHWL LOHYHMra Kypa 6uTTa Monekyna
_pOpra ypunraHfga feBopra LyH4Ya WMNynbCc 6Gepunagu:
OP’= 2mn\vJ.

MonekynaHWHI AeBopra ypunauWw BauTuiaH aHya Kyn 6yn-
1H A/ Baut wumnpa fesopgaH CC' = |1'X|£I,/ Macoagarn morse-

Miinap gesopra etnb kenagn. Axpatnb onmHraH CC’D'D *;axw
[,| At-S ra TeHr. Arap 6upaMK “axmgarn MOJSIEKyna COHU

>~ Oynca, axpaTub ONMHraH "3KMAarn MONEKy/na COHM

VJ A/-5 ra TeHr. LUy monekynanapHuHr spmu CD gesop-
TomoH “apakaT uunagn. Y “onpga At Bautaa CD pgesopra
[mi> ypunaguraH Monekynanap COHM
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Ba JeBopra TabCup UWIYBYM Kyd UMMY/bCU
FAt =r-270 |vx| = mnOSvl At

By ugogaga ypraya umiimatra yTUWIMMW3 Ba viwm g

cobra onuwmmmuz nosmm: FAI=~nm 0Sv2 At. By wxd]
o

HUHF uan Ba YHr TOMOHfapuHu At-S ra 6yncak, rasHuHr B
Bopra 6OCMMW P HU OflaMMU3:

F 1
- =P= - 10BN

By TeHrnama MONEKyNsp-KUHETUK HA3apUsHUHT acocuii ti# |
namMacuaup. By TeHrnamMa  MakKpoCKOMMUK KaTTasiuK— Gocum
ras MofieKynanapuHu XapaKTepsoBUM MUKPOCKOMUK KaTTanmU

6unaH 6ornagn. E = — MoneKynanap wnrapunadmMa |
pakaTUHWHI ypTaya KI/IHeTI/IIé 3Hepruacu 3sKaHMHWM “mcobra <l
cak, (1) TeHrnamaHu p = ?I'IE KypuHuiwaa ésuw Mywuu

LyHauiA unnmb, vpean rasHWHT 6ocuMu GUpAMK Xaxkmgarn A
Nekynanap conu 6wnaH Mmofekynanap unrapunaHma Xapakll
ypTaya KWHETWK 3HEeprusicu KynahTMmacura nponopuuoHangA”®

6.10. a3 MOACKynanapuHUHI Te3nuKnapuHu ynyall. j»

MONeKynanapH XaoTHK ”“apakaTUHWHT E ypTaua KuHETMK
riacu T abconoT Temnepartypara nponopLyoHan:

E=- KT. )
2
By epga k — BonbumaH govmuiic. VIKKMHYM TOMOHAAH

i

6yHaa m— monekyna maccacu, V= |' Ul — ypraua kBagp/l
Te3nk. (1) Hu (2) ra TeHrnao,

'3kT

m \ocun umnamm3. MacasiaH, a30T MOMEKYNaCUHUHE - TesyuM
t = 0°C pa v—>500 m/c. Bogopog yyyH v = 1800 wm/c.



Monekynanap Te3nWrMHW Taxpuba Aynm 6unaH 1920
JVii  utepH aHunagun. Te3NUKNAPHUHT  TaxpubapgaH
Mnlln uwitmarnapn Hasapuit pasuwpaa ,\Mco6nab uuka-
Kl KuiimaTra Tyrpu Kenagw.
Cll. TemnepaTypa (yapopaT). Wccuyamk myBo3aHaTMW.
)hvi\ Ba umccm!\ xucmnap ypracugarn dapumm axwu 6n-
MUl MacanaH, XoHajarH cysra UuynMMusHu ruum6b, 6y
CYB fAeiiMn3. DnekTp nauTka &ku ras ropenkacu yc-
[ 6up 03 TypraH mguwpgarun CyBHU WAUL CyB, LaiHaéT-
..... m Hcew cyB geiimm3. Cosyy, waml\, uccuy Eku
AHOL, TyllyHYanapu >XWUCMAAPHWUHT WCUTAHNWK fapaxa-
NM 6Hnaupagu Ba YHM TemnepuTypa (napopaT) Aeb
|«nraH KaTTanuMk 6unaH xapakrtepnaHagu.
| emMnepatypaHu TepMmomeTp aeb6 artanraH ac6o6 6unaH
UnHagH. 'TepmomMeTpnap >Xucmnap wcuramga €xku Ccosu-
w1 || ynapHUHT “aXMu ysrapuwimra acocnamub acanuiu
PMKMH.
1lkpu6anap «kypcatagnku, “ap uaHgaili MUKPOCKOMMK
Krm.mp Tynnamu— TepMoguHaMuK cuctema Ttaw”n wa*
WMmap ysrapmaraHfja y3-y3ujaH WCCWYLIK MyBO3aHaTu
rura yrtagu. byHpa cucremaHu xapaktepsioBum 6apua
biIMeTpnap .\ap uaHya y30” BaK;T fgaBoMujaa ysrapmac-
H bOJilaBepagu.
lemnepaTypa wWcCUUAMK MyBO3aHatu “onatvHu ugoga-
[[lzn: wcawnuk MyBo3aHatu ”“onatmga OynraH Makpo-
Uliik cuctemaHunHr 6apuya Kucmmpga TemnepaTtypa 6up
N 6ynagm.
l«'Mnepatypa — mMofneKynanap ypraya KUHETUK 3Hep-
HCHHUHTYNYOBUAND.
Monekynsap-KMMeTnK Hasapuanunr acocuii TeHraamacu-
M pa rasHuHr mauw gesopnapura p 6ocumu

p=~nE. (1)

. ?

ipga [ —MorneKynanap ypraua KUHETUK 3Heprusacu, m = -~--

MKynanap KoHueHTpauusicn; N — monekynanap coHu, V —
N .

MMHr xakmu. I =— Hn (1) ra kyamus:

p_ 2.\’\/1Ep eKn -e‘y— —32E77 (5

TpuGanap KypcaTafuku, WCCULIMK MyBO3aHaTU xonatuga (2)
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%
TEHINMaMaHUHI 4Yan TOMOHWAaru %/ KaTTa/InK 3’\ap KaH4a

faBoMuaa y3rapmaiigy Ba T TemnepaTypara nponopuyoHas/dp

N = KT, @
N

O6yHda K — nmponopumoHanank  koadduumenta. (2) Ba (3) m
Kypa 3—E = KT Eéku E—? kKT. By Htpogara kypa Temmcp|>

Typa MoOfeKynanap ypraya KWHETWK 3Hepruscura Lpomopu™
Hangup, SbHU TemnepaTypa — MOfekynanap yprava KuHell]
3HEPruACUNUHr ynyosuamp. By TeHrnama opuanu aHWUAWHT|
T Temnepatypa abconoT TemnepaTypa ékn TepMOAULLMUMH
TemnepaTypa fe6 artanagn. TeHrnamagaru K nponopuuout
NMK KoahdmumeHT BonbUMaH foumuidic ae6 aTanagn. YHM
uuiimatn k= 1,38 10-23 r
TepmognHamunk Temnepatyp! |
KeNbbaH Uenscuii - ma"®duin 6YnHwm MYNMK/H
LLIHaiacn LIKanach YyHKW KWUHETUK 3HEPTUA MaHd|LL
-100"c byna onmaigH. TepmognHAMU<
0 TemMnepaTypaHuur Honu abcoMpt
HoMb feb aTtanagun. By Temnep»
Typara ”“ap uaH4ya AuHHMaLLDK
MYMKWH, fIEKWH YHra 3pHnL
b6ynmaHgn. A6conlT TeMnep*
0K A1311¢"  Typa KenbBuHMapga (U4HC MY
K) ynuaHagn. My3sHUHT  3pgm!
33-pacm. Temnepatypacu KenbBuH iint j
nacuga  (33-paem) 273 Kle
ra TeHr. AmManga kynuHya Lenbcuin wkanaengan (33- ptdl |
ra uapaHr) qoiganaHunagu. by wkanaga My3HuHT 3p||U
Temnepatypacu 0°C ra, CyBHMHr UualiHaw TemnepaTyphvb!
(nopman atmocepa 6ocumupga) 100°C ra Tyrpu Kenadl
Xap WKKM WKanaga rpagycnap uwiimatu 6up. Amang|||
TeMnepatypa LwkanaenmgaH abconoT TemnepaTypa LIKan»
cura T=1+ 273°C TeHrnama opuanu ytunagu.
6.12. Wpean ras %omatu TeHrnamacu. Monekynap-|b
MeTMK Ha3apMAHWHI acocuii TeHrnamacura Kypa rasu||

p 6ocumu:
p—2 k= 2. Ngr
r 3 3V

By epga N — Monekynanap KOHUeHTpauusich, E— monekyna®



fbraya kHHeTMK 3neprusicn, E = ~ KT 3kaHMHH ,\HcoGra on-
MK,
pv = NKT 2

mii namara Kenamm3. byHga K — BonbumaH noumwuiicn, T — ab-
'lo iior Temnepatypa. Monekyna coHn N Hu Np ABsorafgpo CoHu

W v= — mogda Muugopu opuanu udgoganabd, N —E N. ra
iff kKMn pe6 6enrHnacak, (2) TeurnamaHu
py = HLRT ©)

KypunHwaa ésuw Mymkud .(3) TeHnrnama MeHgenees-
KnaneipoH TeHrnamacu éku ugean ras LonaTu TeHrnamacu
A% atanagn. R=KN.j\ katTtanuk yHuBepcan ras AouMmuiicu
[06 aTanagu. (3) TeHrnama upean rasHHHr vapameTtpnapu
WXTUEpWIA y3rapa O/NIMac/AMruHK, 6anku 6up napameTpHUHT
\mapTum 6owua napameTpaapHUMIr y3rapuwHra 6orany,
mKanAurMHM Kypcatagum. XycycaH, ra3 maccacu ysrapmaca
pY) TeHrnamara K" pa

~ = const (4a)
h eku

PIV] _ Pjvt 46

T Tr (46)

M onamus. buHoGapun, 6GepwunraH maccanu ras 60CHMH
(lit'ian 3”akMM Kyna#TMacMHWHI abconoT TemnepaTypara
Bllcbatn y3rapmac kattanukaup. (4a) éku (46) TeHrna-
mu.map KnanewpoH TeHrnamacu ge6 artanagwu.

I 6.13. Taz uyoHyHnapu. W3oTepmuk >KapaéH. Temnepa-
Typa Agoumuin  ponaraH  ponfla mpean  rasHHHr - no-
MOrM y3rapraHfgarum >kapaéHHu U30TepMUK >KapaéH [eb
8runagu.

Wpean ras ~onatu TeHrnamacw

Y = const (]

KVpa GepuaraH maccanum rasHuHr T TemnepaTypacy LOVMUIA
}iraHga yHuHr p 6ocumu 6unaH vV MaxMu  KynmainTmacu  ys-
JK>Mec mmugopamp:

pV = const, T = const,
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PW\ = pav2 T = const.

By "“oHyH Boiinb (MHrnms, 1660 i.) Ba MapuoTT (thpaHuys,
1676 n.) TomMOHMAaH Taxpuba Wynn 6unaH Kawdg Umaum
raH. LUyHuHr yuyH Bolnb-MapuoTT UOHYHU ae6 aTanagu
M3oTepMnk >apaéHpa ras OG0CUMWHUHT >;aXmura 60r/B
HUW rpaurn m3oTepma fe6 atanagm (34-paem).

Typnun Temnepatypanapra Ttypavya wusotcpmanap mO
Kenagu.

M306apuk >kapaéH. bocum goumwuii gonraH xonga upean'
rasHHUr ~onaty ysrapraHgaru >kapaéHHu n3ob6apuk >kapauy |
ne6 aranagu.

itk — N A Can.wnj
Maccaj
Xa>XMn
Mae M
p
Z
34 paem. 35-pacm.

— = const; p — const.
T i
EKN

T
\Q = p= const.
By “OHYH Taxpuba Wynun 6unaH [ei-Jlroccak (hpaHuy™
1802 ii.) TomoHMpaH Kawdg uunuurad. LyHuHr yuyH Telll
Jltoccak LOHYHW peb atanaaw.

N3o0b6apuk xapaéHpa ras “aKMWUHWHT YHWHT TeMrepu»
Typacura 6GopnaHuw rpadurun n3obapa [ae6 aTanagu
(35-paem).

BocuMHuHT Typnu |\niimatnapura Typauya u3obapankp
TYrpu Kenagu.

M3oxopunK >KapaéH. X,akvmum LOMMUIA  [OATaH  Xong|

72



ngean rasHUHr “onaTu ysrapraHfaru >xapaéHra W30X0pUK
>KapaéH feb atanagw.

Wpean ra3 “onatu TeHrnamacu (1) ra kypa 6epunran
maccanu rasHuHr V ~axmu fJoHmuii 6ynraHga p 6ocmmu-
MHHr T abconoT TemnepaTypacHra Hucbatu ysrapmac Muu-

fopanp.
= const; V= coast.

Ekun
— = ;. V—const.
Pi 12
liy yoHyH LWapnb (ppaHuys,
1787 A.) TOMOHHZAH TaXpu- \2

6a Hynu 6unaH Kawg LUINH-
radH. WyHuHr yuyH LWapnb uo-
HyHW pe6 artanagu. WM3oxo-
pHK >XapaéHpga ra3 ”“axmu-
HHHI  abcontT TemnepaTtypa- Vi<V,
ra 6ornauuw rpadgurm un3o0-

xopa peb atanagum (36- paem).

Ay,

XaXMHUHT Typau uuiimatna- 36-pacm
pura Typauya  u3oxopanap
MOC KenafH.

Macana eunws HamyHanapu

6.1. bW wwnapuHM amanra owupuw ydyH 6ysanagu-
raH cuUpT YaHrgaH To3anaHuwy kKepak. Huma yuyH?

Eunmnuwwn. Byél Ba cupT Mapkam ENULWINLIK  YUYH
YNapHUHT MOJieKynanapu eTapavya AUMHNAWMWWIN - Kepak.
UaHr 3appanapu Wy SuMHAAWIULLITE HYN UyiAmaigm.

6.2. l'ynuoro3 OWHO fgeBopura Maxcyc enum 6unaH
énuwTHpunaan, Monekynap-KMHETUK Hasapua Hyutam Ha-
3apugaH enMMHUHI Xoccanapu uaHgaid 6ynuwun kepak?

Eunmnuwwn. Enum Ba rynuoros “amga enum Ba 6WMHO
[eBopn MmaTtepuanum Monekynanapu ypracuga TOPTULLIML
Kyunapy MaBXyp Oynuwm Kepak.

6.3. TaxTara KyHfjanaHrura uwnos 6epuw OGyiinama
nwnos 6Gepuw (paHfganaw, appanaw Ba “0Kaso)ra Huc-
6ataH apk, uwnagn. BYHUHr cababuHuW MOnekynsp-kKuHe-
TUK Ha3apus acocupa TYLYHTUPUHT.

Eunnunwwn. TaxTtaHum O6yhura uyaTnamnapra axpa-
TUW, KyHfanaHrura axpartuwra uucbartan aHya OCOH. By
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MO/eKynanap ysapo TabCup Ky4u Typau WyHanuwga Typi
NMya 3KaHW 6unaH TYWYyHTUpUIaau.

6.4. Huma yuyyH uypunuwpga roBak matepuannap (no»|
HOMacT, MOPO/IOH, KepaMm3uT Ba Oowuanap) KeHr Huna-
Tnnagm?

Euyuvnumwun Posaknapgarm ”“aBo Ba 6owua rasnag
NCCWYLWKHN EMOH yTKasagu. LUyHuMHr yuyH 6y wmartepuan™
napaaH WCCLWYLWKHW caunaw YyyyH doiganaHunagu.

6.5. CeKMH uoTaguraH aHruapuT LUemMeHT Tabumin Kanb»
unii cynbat (CaS04)ra wwnoB Gepuw iWynm 6unaH onu-
Hagn. Kanbumnii cynbaTHUHT L, MOAAp MaccacuHu, 6uTTn
mMosieKyfnacuHuHr m0 maccacuHu aHuuianr. T= 1 Kr Kaab-y
Ui cynbaT uyaHya v MOA4a MUULOPVMHM TalKua uunagu?

Eunnnwun. MeHOEeNeeBHNHT KUMEBUIA 371EMEHTNAP [AaBpHI
cuctemacura Kypa Ca, S, O 3/1EMEHTNIAPUHUHT HUCOWIA Moneky-1
nap maccacy /NrCa=40; Airs=32; Mro= 16. YnapHUHr Monsp

maccanapyn p = Mue10-3 —— udogagaH aHLWNaHAAN:
MO/1b ,

ur = 0,040 u5= 0,032 — ; un= 0,016 —

MO/b MO/b MO/b

Kanbuuii cynbthaTHUHT MOMIip  Maccacu:

11" ,+ K+ 4M= 0,136 vy

onb -
linrra MOACKynaHWMr Maccacu:
m0 \/Na m 0,136 kr/monb/6,02- 10a3-1/monb =22,6- 10~2BKr. ]

liy opga Nn — ABsoragpo coHn. Mogga muugopm

T 1kr ,
VE — = et « 73 MOfib.

L 0,136 Kr/monb

6.6. MopTnaHAUeMeHT 3appajlapuHUHT Maikganuanmru  conuil-
TMpma cupT (Bupamnk macca OwunaH UoMfaHaguraH to3a) 6unaH
aHWHynaHagy. Tes _LoTaguraH NOPTNaHAUEMEHT COMULITMPMA CUp-

M

™ SO0= 4000 - oynca, 6uTTa LEeMeHT 3appacuHuHr d ynua-

MUHM 6a”onaHr. LleMeHTHUHr 3uummrnHn p = 3,0 —— 1eb
cM3

ONNHT.
Eunnmwn. T = 1r UEMEHTHUHT "aXMmu

= - o
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Nrap uemeHT 3appanapu cupTra 6up LaTop UMAHG 3uM4  Tepwun-
raH ge6 uapanca, 6y .\axmun

V=25d )
fe6 xHeobnaw MyMKuH. By epga

S=5Qm ©)
LUeMeHT uonnaiguraH cupT to3n. (1) HM (2) ra TeHrnaimus na
(3) HM “ncobra onamm3: — = SOrnd. ByHpaaH

P
d=— = 1 (3— -4000 M. - 9- 10-10mm.

pSo ' cm» r /

6.7. bab3n OHHONMAPHWHT LEeBOpAapu WKKK bhasat uu-
NH6 wvwnaHagn. Huma y4yyH "aBo AXWH WCCUMMK  cay-
NOBYH Oynuwura uapamacgaH fesopnap opacmparu daso
byw “ongupunmai, womwo” MaTtepuannap 6unaH Tyngu-
punagn?

Eunnnwn. Weenunmk KoHBekuua Tydalhinm iyuo-
TUIMACIIUTU YUYH.

6.8. K,ypunmw matepuannapH cudatmga wuwnatunagu-
raH 4ysH, aqlOMWHWI, KOWWHNap TaliépnaHaguram o moc
pasuwpga /i = 1200°C, /2= 660°C, 8= 1350°C TemnepaTypa-
napfa spuingn. by TemnepaTypanapHu KefnbBuHNapga wudo-
fanaHr.

Eunnuwn. 7\ = [/, + 273X = 1200°C + 273°C= 1473K;
T2= 933K; T3= 1623 K.

MycTaumn euyv yyyH macananap

6.1. LlemeHtra ~ywwunaguradH rugpodo6 ~Aywunmuanap
CyB louTupmaiguradH napganap “ocun uyunagu. by napga-
nap uUeMeHT 6unaH XxaBogaru cyB 6YrnapuHUHr y3apo Tab-
cupura TYCUMHAMK “nfafn Ba LEMEHTHUHI canaHuw myg-
JaTuHN y3aihTupagn. Monekynsp-KMHeTUK Haszapus HyuTau
HasapufaH OyHW UaHfai m3o™iaw MYMKUH?

6.2. KyKYHCMMOH LypuauwW MatepuanfapmHu  tawuw
Ba WyHAaln moppanap 6unaH omb6opxoHanapfa MWLWIalHK
nMKonu 6Gopuya MexaHusauusa 3ummMacura ksaw J03uMm;
mMaTepuannapHuHr temnepatypacu 40°C Ba yHAaH OKOpK
6ynranaa aca Bn metHatura WAn uyitn6 6ynmaiian. Huma
YUyH?

6.3. KasBwapnaw Ba enumnaw “ogucanapu ypracupa-
M yxwawnmkK HuMaga?

6.4. byé" aputyBumpga OyE€" mopfa 3appavanapuHuHr
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HAMHUHHHB HUHHUHLL

apuwmpaH xocun 6ynraH sputma. Huma yuyH 6yéy 3ap-
payanapH, rapyu yaaprnuHr 3u4anuru 3puTyBYM 3MUAUTMGAH
aH4ya kaTra 6ynca-fa, ysoy BauTraya 6aHka Tybura 4yk-
mMaingH? [byéu, MoggacMMMHI Myannal 3appanapu WCCUK-
nmk “apakatuga (bpoyH “apakaTtmpa) UaTHaLIraHW Y4yH.)

6.5. beToH apanawmanapu 6up >XoigaH 6GoOHM™a >Koira
TawwunraHga 6ab3aH ynap uatnamiapra axpanub uona-
OW: ANpWK Tyngupruynap uauw Tybura 4ykagH. Huma
YUyH?
6.6. beToH apanawmanapu 6up XogaH 6GOHHUA >Xoiira
TawnnraHfja apanawma 6GanaHgnvMK OyiAnya 6Mp XKXUHCAK
KOMMWM YYyH UaHpai 4opanap K puauwu Kepak?

6.7. Byéu napfacuMHUHI 6ysnraH cupTra EnuwInL Myc-
Ta. Kamiuru Humanapra éornuy?

6.8. b>/anaguraH EroYyHWHr Hamnurn 12% paH owmac-
AMTU N03UM. Huma yyyH Hamauk touopu b6ynraHupa 6yaw
MWNapuHY amanra OWWpuwW TaBCcuA UUANHMaRgn?

6.9. beToHra uywwunaguraH Tyngupysuunap: waran,
KyMm, Maiga Townapga foi 6ynaknapu, Uymou Tynpol Ba
6owua apanawmanap 6ynmacnuru kepak. Tynaupysuunap
wymaain mopganap 6wunaH udgnocnaHraHn ydyyH 6eToH cuda-
WHWHT CMOHMawmnwm cababuHu wn30”naHr.

(110. KyKYHCMMOH UYPWIHW MaTepuannapuHUHI  Maii-
M.LWAMIU  CONUWITHPMA cupT (6HpAuK macca 6unaH uon-
NaHafHran t03a) 6unaH aumynaHagu. Oéq“ﬁmﬁu noptnaHaue- 1

mouthHNr CONMWTHPMa cupTu 50= 2500— 6ynca, 6uiTta Le-
r

Mfiir ~ Lappacuuuur (I ynuamuuu 6a™onaHr. LleMeHTHUHT
HYHHM [>= 3 r/cma pe6 onunr. Id = «1,3-10"4cm=

L P So

1,3- 10-" m.)

6.11. byéu nappganap UYEWHWHT ynbTpabumHada Hyp-
napy Tabcupupa Tesfa «3ckupagu». LLUYHWUHT yuyH ynap
Tapkubura ynbTpabuHada HypnapHM yrkasmanguran
aNtOMUHNIA EKM pyX ynacu LyLwunagu.

1 AnOMWHWIA Ba pyx MOAAANapUHWHI MOAAp Maccana-
pu jii Ba (R uaHgan?

2. ANIOMUHWIA Ba PyX 3/1IEMEHTNAPUHWHI aTomMnapu mac-
canapH To\ Ba T HKM ~ncobnaHr.

3. Bup kumnorpamm pyx ynacu LaH4a Vv MOAZa MWLLOPWHM
Tawkun umnagn? [1. u, = 0,027 kr/monb; |x2= 0,065 Kr/mMonb.
2. TA = 4,5- 10-38 kr; Tr2= 10,8- 10 2B kr. 3. v= 37 MO/b].

6.12. l\yiinga 6ab3H MaTEpUaIIapHUHE 3puUW  "apopatiapu
6epunraH:
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wuwa 1423 K gaH 1673 K raua
kBapy, 1980 K

caumy 303 K pgaH 413 K rava
6yp 2073 K

Ma3kyp 3"apopaTnapHH UenbCuil rpagycnapuja ugoga-
nawr.

[wnwa— 1150°C paH 1400°C rava; kBapuy— 1710°C;
caymy —30°C’gaH 14°C rava; 6yp — 18000°C.)

6.13. Kypunuwl KOHCTPYKUWANAPUHUHI CUPTNApUHM By-
dwra Taképnaw wvwnapu XxoHa 3"apopatn /1= 10°C pgaH,
rawigm cuptnapHu os™aknm Tapkub 6unaH napgosnawl cyT-
Kanu yprtaya 3"apopat <=5°C pgaH kam ©6ynmaraHga 6a-
xapunagu. BuHonapHWMHr TawuyM TOMONUHW Oysw  uwna-
puHM 06-"aBo UuUypyy Ba wuccuy 6ynca, cosgaru 3”apopat
/3= 27°C paH nact 6ynraHfga amanra owHpunagn. Maskyp
xapopaTtnapHu  KeneBMH 6unaH wugoganauwr. [TY/H
+ 273°°C—283 K; 2= 278 K; 73=300 K|

6.14. Kyyhinga 6ab3n MopfanapHUHT 3puw 3"apopatna-
pn 6epunraH. 1

AULeTOoH 178 K
Cys 273 K
Ckunugap 263 K

BynapHu uenbcuii rpagycnapupa udgoganaHr. [Aue-
ToH — 95°C, cyB — 0°C, ckunugap — 10°C]

6.15. Efo4 cuptnapHu onudgnawpga onug /| =50°C -
60°C raya ucutunagu, rynuoros énuwtupuw wuwnapu 3a
nopat /r=8°C paH nact 6ynmaraHfa amanra OLHpuUIagu.
Maskyp xapopatnapHu KenbBuUHNapga wugoganaHr. [I|=
=323 K—333 K; 72=281 K]

7. TEPMOONHAMWKA ACOCJ/TIAPU

7.1. TepmoguHamukaga ww. bu-
pOp XXUCMHWHI &KW XUcmnap cucTe-
MacCUHWUHT 3"0faTUHU Y3rapTUPULLHUHT
KK ycynu MmaBxyg. bynappaH o6wu-
pUUYHEN — UL BaxkapHLWAKMP.

UnMnuHapuk HAWWAa MNOpLeHb oc-
ripga ras o6yncuH (37-paem). [lMop-
WeHb OpuanH Kydy OunaH rasra Tab-
cUp KunHG6, ynu cuuainmk. [asHuHr
6ocumu, "axMH, TemnepaTypacu, SibHU
YHUHT 3%onatu Yysrapagu. by s3<omuma 37-pacm.
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rasnuHr "“onatum uw 6axapuw 6unaH y3rapTUpPUNAN LeHU-
nagm.

MopweHb KMuuMk [/t macodara cumKUCKMH, BGyHAa ras-
HUHT 6ocMMKM y3rapMaigm fae6 >;ucobnaiinHk. BakapunraH
WL

A = FAhcosa, Q)

6y epga F— MopweHra Tabcup "MnyBuM Kyd, a — Ky4 Ba nop-
WEHHWHT KyuuwW MAyHanuwiapyu opacugarn  6ypuyak. BusHuur

Monga a = Q cosa = | Ba (1) uyimngarn KypuHuwga émnagu:
A=FAh )
BocMMHUHT Tabpudura Kypa
P = FI/S, (3)

Oy epfa 5 — MOPLUEHHWHI KecuM Ho3u.
(3) paH rasra Tabcup UMNYBUM Ky4d Y4YYH
F=p-S 4

HUW onammu3. (4) HM (2) ra uyiicak Ba ra3 “@XMWHWHI y3rapuiim
NV = 15+0h| HM "mcobra oncak, TalH.M Kyunap 6GaxapraH

U yyyH
A= pSAh=pmV ®)
ra kcnamms: A>e Q.
a3 GaxapraH uw

A" =—p AV Ba A’+<0. (6)
I.D keHrasétram 6”nca, Tawuum Kyunap 6axapraH uw
A= —pAV Ba N1<0. )

a3 GaxapraH uw
A’= pAV ma 1'>0. 8

(5) — (8) w(jtopanap Gocum y3rapmait  “onaguraH kuumk [ h
CUIDKMLLIAP YYYH YPUHAUAMP.

7.2. Wcen ik muugopu. MogffanapHUHT  conuwITMpma
NCCULMNK cufumu. LUMAMHAPUK navwigarn noplieHHn ma-
Kamnab uyihunca, nopleHb ocTugarn ras "axmu ysrap-
marigun. WaguwHn ra3 ropenkacu éppamupa ucutannmk
(38-paem). byHpa rasHuHr 6ocumu, “apopaTu, SbHW NO-
natu ysrapagu. .lMekuH vw 6axapuamanu.

Cuctema “onatm uvw 6axapH/amacgaH ysrapTupuaraHga
MCCTYLWK MULAOPU Y3aTHAAM feb atanagw.

Taxpubanap xucmra ysatunraH Q uccu nuk MHAgopwu
YHUHT Maccacu m ra Ba t—I10 .Mapopat ysrapuwwura T\?rpu
NMponopunoHan 3KaHWHW KypcaTtaju:
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Q—cm{t—to),

6y cpfa C— nponopuuvoHanInK Koagppu-
LMeHTa MOJJAHWHI CONUITMPMA MUCHIWINK
CUruMii pe6 artanagu. (1) wudopaga T—
=1 kr, i—/0=1°C pe6 onuHca, c=Q Hu
onamus, 6yHfaH C KOIPHOUUMNEHTUHUHT (DU-
3UK MabHOCKM Kenmb uuuagu: connwTupma
ncenynmk chfhmh con uwminmatn xu'atu-
JaH MoOAJaHWHTr 1 Kr maccacu Temneparty-
pacuHn T'C ra ysrapTupuw Yy4dyH 3apyp
6ynraH MCCUUIMK MULAOPUTra TEHTAUP.

WMHrnns dusnrn >XXoynb (1843) TOMO-
HUAaH Taxpuba Wynn 6unaH WCCULANK
mMuugopyn 6unaH MexaHWMK uwW ypTtacuaa 38-pacm.
3KBMBANEHT/NIMK MaBXYy[4 3KaHM uUCHOTNaH-
an. WyHuHr yuyH CU 6up'nuknapuga WUCCUMUANK MULUAOPH
MexaHUK uw Kabw >xoyn (OK) 6wunaH ynyaHagH. (1) Hu

c=Q/(m-(t—i0)) (2

Kypunuwgpa é€3vmw MyMKUH. (2) ra Kypa COMIHNrrupMa wuc-
CULANK CUTUMWUHHHT yn4yoB 6upnurn: X/(kr-°C).

7.3. NNukn 3Heprua. XXucm monekynanapu xaotuk J\i
pakatu ypraya KWHETWK 3Heprusnapu 6unaH ynap ysapo
TabCUpPWU NOTEHUMAN 3Hepruanapu MWArUMNAUCH WYKU 3Hep-
rma peb artanagu.

Cuctemara OepuaraH &ku YyHAaH ONWHFAH WUCCULANK
MUKLAOPWU YHWUHT WYKW 3SHEPTUACUHWU Yy3rapTupajgu.

7.4. TE&pMOAMHAMUKAHWHT OGUPWUHYM LOHYHW. CucTema-
HUHT  WYKW SHEPTUACUHWM WKKW YyCyn 6unaH y3raptmpuLl
MYMKUH: W 6axapuil Ba WCCULAMK MULLOPM Y3aTULL.
LLyHra ™Moc paBuwga WYKM 3HeprusHuHr AU ysrapuim
6axxapunraH AJ1 ww 6unaH, cuctemara ysatunraH AQ
NCCULIMK MULLOPU WUTUHAMCUTA TEHT:

Afl = N4+ AQ. )

By noga 3HeprusHUHI caufaHull LOHYHUHWUHT UCCULJNK
XapaéHnapura TaTOoUUM 6Ynmb6, TeEpPMOAMHAMUKAHUHT 6W-
PUHYM UOHYHW geiimnagn. (1) udogaHnm uyhngarnya ésmwl
>aM MYMKWH:

W = — A/I'-f-AQ, ékun AQ =AU + AA"\ (2
6y eppa AA'—cuctema 6GaxapraH uw. (2) ra Kypa Tep-
MOAMHAMWUKAHUHT BGUMPUHYM KOHYHM Uyhngarnya Tabpnd-
NaHWWMN MYMKWH: CuCTeMara y3aTuiaraH MCCULAWK MUKAO-
PU YHUHT WYKM 3HEPTUACUMUHI y3rapulinra Ba cuctema-



MAHT TaWwuuM Kyynap yctugaH 6axapaguraH uwwura capg
6ynaau.

7.5. Vcawnuk aeuraTennapuHUHr  uwnaw npuHLMn
Wukn 3Heprus xucobura wuw 6GaxapaguraH mawuHanap
NCCULNMK aBuraTennapu geb atanagu.

Mccumuanmk mawunHanapu yd4 “mcmpaH mbopat: 1) uvwum
Xucm—ra3 (Eknbyr),2) ucutkud, 3) COBUTKUY. Kccmunumk
ABuratennapuga é"mnru éHraHga WWYKM XXUCMra, Macana,
rasra Qi wuccuUIMK MULAOPU y3aTunagu. YHWHT Temuepa-
Typacu TeBapak-aTpogarn MyxuT TemnepaTtypacupaH oup
Heya 103 MapTa Kynasgu. byHAa rasnuHr WYKW 3HEPTUACK
optagu. a3 keHraiiraHga ww 6akapagu Ba COBUHAW. ByH-
Ja YHUHTr 6ocumu xaM Kamasagu. a3 aHa ww Gaxapuwu
YYyH YHU pactnabkum xonaturaya CUKMW Kepak. byHpaa
coBUTKMYra Q2 uccu™nunk muugopm 6epunagm. Cu vl xa-
paéHM Kuyuk 6ocum Ba TemnepaTypaja Ccoamp OynraHu
yuyH Q\>Qi. Nwum xucm 6axapraH uw

A=0Q%r-Q2
ugpopa 6unaH aHuunaHagu. [Asuratens GaxapraH A uw-
HUHI UCUTKMYZAH oNMHraH Qi MCCU/ANHK Muysiopura Hucoba-

FH UCCUUNHK AnuratenuHuur 1) oigann uiu Koahpmum-
eHTa (unchaum @. . K) neb atanagu:

rKkn gousga

i = .100 oo 2
o) 2)

®paHuy3 onumu C. KapHo (1832) upean uccu™iuk mauu-
HacuHunr ®. . K H1 “ucobnawra mysadday 6”nau:

3

By epga T\, T2— UCUTKWYHWMHT Ba COBUTKUYHWHT abCOMIOT
TemnepaTypanapu. KapHo oiiganm nw KoahhuuieHTUHNUHT
b miimMatn (3) mndoga 6unaH aHW naHaguraHgaH katta 6yna
ofiMacnuMruHn ucobotnagu. byHpaH ®. . K. 100%ra TeHr
Oynuwn MYMKUH 3Macnurun kenub 4yu™agn, YyHKM COBUT-
KWYHUHT abCcoMoT TemrnepaTypacMHW HOATA TEHr “uauw
MYMKWH 3mac.

VICCUKNK  MalUMHACMHWHT  oiganm uw Koshduymen-
TUMM OWUPULL YYYH WYX MOLAAHWUHT UCCULIMK AYLOTULLIKN-
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MM KaManTupuwW, WWUANaHUWHWUHT MYMKWH Lajap Kuuuk
GynuiIMra 3puLLImMLL 03UM.

Macana eunws HamyHanapwu

7.1. t0= 12°C Temnepatypaim MymHuM /= 80°C Temnepa-
Typaraya ucutw yuyyH Q= 10,2 MXX wuccMknuk  muugopu

cap(pnaHraH 6ynca, MYMHWHI T Maccach LaH4a 6ynraH? l\/lyM-
KK

HWHT  COMMLUTHPMA WCCUMKIMK CUrMMmMHM €= 3,0 —— peb
Kr-K

OJINHT.
Eunnuwun. Wceruymk MUKLOPUHU "ucobnall dopmynacura
Kypa Q—cm (t—/,). bByHgaH T = Q/(c/—/0Q)=10,2 X

X 106K/ (3,0-103 - (80°C — 12°C)1 = 50 «r.
v Kr-K |

7.2. 1,= 100kr wmaccamm mymHM /0=12°C Temneparty-
pafaH OMLIALl TemnepaTtypacuraya WCWUTWLW YYyH TT | Kr
maccann Avsens éuunrucu capd UwamMHraH. Micutuw uypunmacu-
HUHT (hoiganm MW KoaPMOULMEHTN T) = %9 %, [Ausenb éunnru-

CUHUHI eHuWw Hceruamrm 1= 42-10"-~-, MYMHWUHT  CONULL-
Kr

TMpMa umccuknmk curmmmn ¢ = 3,0103 bynca, Mym LaH-
Kr- K
fali t TemnepaTyparada ucuraH?
Eunnunwwn. Ousenb &™Mumnrucn édraHga axpanvwb uvuaom-

raH TynaW, UCCMKIMK muugopyu Q = —r/n2. Mywmra ysatuiraH
thongany UCCUKANK MUagopw
Qi = Q rj/100% = —r7T2T1)/100 %. @)
MyYMHUHT vcuwm y4uyH capd 6ynraH MUCCUKIMK MU™gopu
Q2= cml (t—t0. )
Viccnknuk GanaHcu TeHrnamacura Kypa
Qi + = 0. ©)

(1) Ba (2) HM (3) ra wuyiicak,

o

- S p +OT," (- w-°-

ByHgan /= 0+ M = 96°C.
CT1-100%

7.3. Kuwga 6eToH Kyivwaa YHWHT TemnepaTtypacy toLopu
OynuwWn Kepak, YYHKM OETOH LOTIYHYa yHAaru cys Mys3fawira
ynrypMacaurmn iosum. 1 m3 6eToH uyinw yuyyH TT— 1200 kr
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wapag. Tr — GOOKr uym, Ta—200 Kr uemeHt, Tx= 200 Kr
CyB kepak Oynagu. BeTOHHMHr 6eTOHUOprNYfaH YMUMW Mait-
Tngarn temnepatypacu 0 = 30°C 6ynMWKM YUYYH CYBHUHI G6ETOH-
uopruyra Tyl naiTMgarn t Temnepatypacu KaHgail 6Gynuiim
nosn.m? Kyw, waran, UeMeHTHWHr Temnepatypacu 6up xun na
t0— 10°C, ynapHWHI COMULUTMPMA WCCULIMK CUTUMIAPUHL 6Up

xun ¢ = 8,4-10* X 8e6 onuHr, 6etoHuoprHyHUnr PUKnu
Kr-

1= 0,8. CyBHUHI cOMWTUPMA  WUCCULJIMK CUTMM  C4=
= 4,18-103 -2L-.
Kr-K

Euyunnuwwn Uiaran, Kym, UeMeHT apasiaiMacu ONraH uc-
CWyLWK MuLgopu
Q =cMil+ Tr+ T3 (0—/0. 1)
CyBHUHI 6GepraH WCCUK/IMK MuLdopyu GeToHUopruyHnHr ®UK
WHH “mcobra onraH \onga

C2= T}exrx (0—)). 2
MceuknuK GanaHcH TeHrnamacura Kypa
Qi + Qi —0. 3

() va (2) nu (3) ra uysmus:
c (m -l w,+ /Ir) 0—/0-f Nextx (0—0=0,
OYHAMH
| [c (n, + T%+ T3 (0—/0) + OTcxTx]/ycdr 4=

H,l.10* /] (1200Kr+600Kr+200Kr)20k+30cc-0.8.4,18-1032!<-rookr
K> =K KrT!

0,8-4,18-10* -200kr
Kr-°C

= 80X.

MycTakua eun yyyH macananap

7.1. urma Temup-6eTOH feTannapHWUHT LOTULINHKA Tes-
nawTupuLW Y4YyH ynapHu aBTokKnaenapfa O6yrra TyTtunagu,
6yHaa [feTtannap Temnepatypacu /=175°C rava e-Ikasuna-
an. Maccacm T=105 Kkr 6ynraH 3uHa NAUTACUHWM WCUTULW
YUyH uUaH4ya Q mccuknmk muugopu kepak? lMnamtaHuur 6oLwu-
nanrHy Ttemnepatypacu /0= 15°C. TemMup-6eTOHHHHI CO-
NAWITUPMA  UCCUKNUK  cnrnmn o= 0,84 KXK/kr-K. [Q-
CT(t=t0) = 14 MXK-1

7.2. Kypunuwga wvwnatuiagnurad KynruHa nnactmacca
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bytomnap t= 150° TemnepaTypaja toMwai 6ownangn.
BYIOMHWHI COMULLTUPMA WCCUKNWUK cupumu C — 1,04 6oLw-

NaHpuy TemnepaTypac t0— 18°C 6ynca, UaH4ya WCCUKNUK MUL-
LOpN YHU-UWYM XO;&aTndaH uuuapagn? bytom maccacu rn= 200r.
[Q= 27,5- 103K]

7.3. Kuimll spuitguran noitum /= 1300°C TemnepaTyparaua
Kv3gupuw 6unaH uwnad uvuapunagn. Arap NIOAHUHE  ypTada
COMMULLTUPMA UCCUKNUK cupnumu ¢ = 1 ® 103 — . bynca, T —

Kr-
= 1 Kr noiira LUaH4ya WCCUMKIMK MULAOPW  y3aTuwl  /103UM?
[Q= 1,3-10° X.]

7.4. Tb= 100 Kr MmaccaM MYMHUHI TemrepaTypacuHu
/= 03 paH mym ougguraH t = 80°C TemnepaTtyparadya UCUTMLL
YUYYH LaHya MCCLUYLIK MULAOPU Kepak? MYMHWMHI  conuwtupma
ncemknuk curumn ¢ = 3-103 XK/kr-K. [Q = 24« 10e X ]

7.5. Tr = 100 kr maccann mymum t0= 12°C TemnepaTypn-
fJaH t = 76°C Temnepatypara4a UCUTULI Y4yyH UaH4ya T%Mac-
canu amsenb- BKAATUCK capd umnvw Kepak? MyMHUHT  CONMUT-
TMpMa UCCUKIUK cvpuMn € = 3-10%*--—--- < Wentuw  Kypunmn-

Kr-
CYHUHT hoingann mw KoahduumeHtuun ] = 60 % ge6 onwuHr.
Ounszens EMATUCUMHUHT  éHWW  uccwywirm 1 — 42- 10e XK/kr.
[T2= (cTXx({t—/0- 100 %/T]r — 0,76 «Kr.]

7.6. V “aXmnm OGeTOH UyiAuwW Y4yH mi Maccanau wararn,
T2 maccanu uym, T 3 Maccanu LEMEeHT, maccanu CcyB
Kepak Oynagn. Kywm, waran Ba LUEMEHTHUHI Temnepaty-
pacu 6up xun Ba to ra TeHr 6ynca, TemnepaTypacu t ra
TeHr 6ynraH cyBuM LUylraHga uaHga 0 TemnepaTypanu
uopvwmMa "ocun 6ynagm?

Kym, waran, LUeMeHTNapHUHT COMUWTUPMA WUCCUKIUK
curumnapu c ra TteHr. betoHuopruyHuur @. N. K r]. Cys-
HUHT  COMMLUTMPMA  WUCCUKMK cupumu C' *[0= (c(mi -f- m2+

+ tnt0-f NMcmj)/(nc'méd—c + m2+ m3]
8. MOOAOANAP ATPEFAT OONATAAPUHUHE Y3rAPULLU

8.1. KaTnw, >XucMmnapHuHr apuwn. CYOUJINKNAPHUHT
K'oTuwmM. MopfaHuHr uatTuy “onathaH cyrwol “onatra yTu-
wm spumx fe6 artanagu. Kartuy Xucm CylOUIMKKa anna-
HAWW Y4YyH yHra 6uMpop MULZOP wuccuuank 6epud Typuwl
Kepak. [Jactnab, MCCUKAMK MULLOPM XWCM TemnepaTtypa-
CUHMHT owunwwnra onnb kenagu. byHpa uaTTUW; XUCM 3ap-
panapuHWHI ypTaya KWHEeTMK 3Heprusacu owagu. Mabnym
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Temnepatypa (spuw TemnepaTypacu)gaH 6owniall *
apuii 6ownaingn. byHga uaTTUN XKUCM — CylOUIWb i
MacuUMMHI TemnepaTypacu y3rapmangn. bepunacn tit n*
3Heprus uaTTuL XXUCM MOJieKyfanapu opacugumu
nawmn  y3uuwra cap 6ynagu. “atTuy Xucm ryrous(
ainnaHn6 6ynray, MCCU MK MULLOPU CYHOLINKMU MU
ra capd 6ynagu.

1 Kr b;aTTW™ XWUCMHKU 3puw TemnepaTypacugn $HL|
nepaTypanu CYH™MIUKKL alnaHTMpuUW  y4yH aHpyp »
aurad L vcerunumk mu™rgopu 3pULLHUHT conuwTupmMa
anru pe6 atanagu.

Maccacyu ra 6ynraH UATTUL, KUCMHUHT  /pUTM
Qj wvccuunuk muugopu capgnaHral 6ynca,

i-*
m (
byHpaH

Kotuw XapaéHuga wyH4ya uccuunnk mmudOpu  HXpL,
YMKagH:
= — Ltn.

(1) ndpopara Kypa IpULLHWHT  COMMLLTMPMA  HCCLUYMHW  Y#
Gupvru:
Xikr, [ = [Q/[T] = X/kr.
y/
My3 3pHWWHUUI conuwtupma uceu™mru 3,3-106 o MM

1,8-106 — , nynat yyyH 0,82-105—
Kr K

.
8.2. byr xocun 6ynuwn. byr %ocun  6YMULLKHHH®
MWITMPMA UCbIWAUTN. MoggaHuHr cytos™ ~onatgiim m il

natra ytuwm 6yr %ocun 6ynuwn aeb atanagwu, .

CyYH™UKHWHT 3pKWH cupTuaaH 6yF “ocun 6ynulLA
NaHuwWw peb6 atanagu.

Cyloknnk Mosnekynanapu 6ouwa monekynanap LLYM
BMAa Ba ynapra TopTunn6 Ttypagu. LUyHuHr yuyH 4
Kyna CYrCMyWKiaH 4Yu”™M6 KeTULIH YYyH YMLML WL
atanraH uwHW Gaxapuwun kepak. by uw MonTy ikhi
KWHETUK 3Hepruacu .“mcobura bGaxapunamwmn mymbHH 1
TMK .\apakaT HaTHXacufja KatTa Te3/IMKKA 3PUHH>W W
KynanaprHHa CYK”IHKHH TapK 3TUWKN MYMKUH ...
pun, 6yrnaHHwWw XapaéHupja cyw nuKaa LONTUM
NaflapHUHT ypTaya KWUHETUK IHEepPruacu Ba [AeMHH, #p
JNIMKHUHT TemnepaTtypacu nacasagu.
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t N'MyHMKMH S ¥ apmao lOMHcpaTypaga 6yrra annaHTu-
hi 0d, H e TCWYNWUK MUUGOPH 6Cpnb Trypuw Kepak.
lit Ivknvummm Vuapmw u'mmopatypaga 6yrra ainaH-
M HuTput WV '»PYP iVVH« na wy/wk mTyTOopm 6i/f

HillHMiim.1  (‘sMew/>Mu w'l'u/™/iveu &36 aTtana-

N HHIMIH . v>m K flynn il 1etlliMill - yay n NCCLLIYNINK
R I I nil «Il ft7Hil,

A (H (N

<- MK >

hi kul i iii’ii .in (Wi Mii'ionsviiwiapii >ma

umMMwn  iMuwme mvmmmn liy  Hwipiiflil TwOek-

|1 1 11 TKyr e lit [[12011 HAC A HAM  1ICCHIYHHK

L ¢'I'M H*[Irt Ilin ‘I MUMAM
QHmm— Il K (3)
[| In i\jm »\i \m Hn 6ymum TAMMOMPMA  UCCTYLUTMLILW T
Y AVP MM , X @lQ | /w|  XK/Kr.

11l .

Hum MMv*1Iklypaga cyn 6yT \ocun OYAUWWHUHT CO-
MH ... Knn H 2,2610° XX/Kkr ra TeHr. Cnupt yuyH
.HM Mm'Mmrpurypacnga $4—0,9-10e XK/Kr.
Ui leunhi KHUTKN uyingarn cababnapra 6orauu;
o , IMvummi  Typura. Monekynanapn 6up-6upura
LIMH[|™\ hv'i AHnaH TopTunaguraH cywunnknapga 6owka
M., hi WWPHHUT TOPTULW KyuynapuHW eHra onaguraH Mo-
BV **|'P SMvpeM 6ynagn. LLUyHWMHT yuyH 6Gyumpail cykmy
. trip it | 6yrnanagn. MacanaH, cnupT cyBra KaparaHpga
ji ftm nunanwu;
K) 1\ vH\ wkMmHMr Temnepatypacura. byrnaHuw cyou-
uWmill sup uampaii Temnepatypacuaa cogup Oynaaw.
Hw ' y|OlynHkHunr  TemnepaTypacn  yaHuanuk  toLopu
K | Towua ™MonekynanapHUHr TOPTULIKULL  KydnapuHuU
i i mnnuraH Te3 ”“apakaTnaHyBuu MoONeKynanap LyHYa
n H\ yagn. LWynuHr y4yii CylOW;IHKHMHT TemnepaTypacu
........... . 6pnca, O6yrnaHuw wyH4ya Te3 coaup bynagw;
[) | YKXYNUKHWHT  3pKUH cupTU to3ura. CYONIUKHUHT
HM 1'pTm KaTTanawraHw capu yHu 6up BayTha Tapk
M HNauraH Monekynanap CoHu Kynasgau. LUyHUHT yuyH
[iii\ AMUMHUT ouny, cMpTW KynalraHH capu 6yranaHuw Tes-
fll nVilangw;
[) rylounmk cuptu yctmgarm ras (xaBo)Huur .\apaka-
ehi * Ill.imon 3cnb TypHWMWU CYKOKAUK cupTHarm 6yr mo-
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neKynanapuHu yHgaH ysonawtupagm na  mimii'hv
HUHT CYIOK/JHKKA Kaintu6 Tywuw 3*TumonuHu UH
pagu. .

8.3. N\aitHaw. CyB uyiunraH kon6ara njiri JulWl
6up xun muugopaa UccaKAMK 6epub, cykuHitt (Ui
Ky3aTali/HK.

Cyw™unkga \amma Ba’™T apuraH x;onga ML.UM
fopfa ras éku "aBo 6op. )"ap "aHpai Temmnepa ... n
8kn ras nydgakyanapu umuura 6yrnaHHw cogmp rtl
Mydakyanap wumgarn 6ocum ~aBo Ba TyWHHWM Oyf
uvan 6ocumnapu MUTMHOUCHra TEHTr Ba y TauMOM WM
pa 6ocummn “ampa nydakuvanap to”*opucmpat cykHLlL,
TYHU 6ocumura TeHr. CyOKAMK uusgupunnwm <uyH
(hakyanap ynyamm kattanawa 6opagum Ba ApxiiMfi r
Tydaiinm ynap toopura KyTapuna 6ownangn <yt
HUHT coByi”poi\ 6ynraH to”opu uaTnamnapuga MmydgulA#
numgarn 6ocum Ba ynapHuWHr ynyamnapu KamaHuH f
Xaja TallkM atMmocepa 6ocuMu nydakyanapHMm  «|
Tawnangn Ba 6yF cytwo”™nMkka uywunub kKetanm <yuw
HWHI 1OL0pU UaTnamaapu ucuramu capu touopurm P
naétraH ny@akdanap CcywKauk cuptura YHImG i'pti
byHpa nydgakyanap uumparm 6ocum aTmocepa MK
TeHr 6ynaguM Ba LWYHAAH KeAuH cylouankka Oupwlia
nccuunuk mMuugopu ga”at 6yF “ocun Gpnuwiw.......
nagu: Cylunumk Temnepatypacu ysrapmangu.

Wywnpgah umnnb, ysrapmac TemmnepaTypaga iy
MUHT 6YTYH “aXmupa Ba CYHOKIUK cupTtugaH Oyr/||
cogup 6ynagu. by >;oauca uaiHaw ae6 atanagu |M|
cogup 6ynaguraH TemnepaTypa UaiHaw K'MT'/TT
[e6 aTanagm

Cywouanmk yctmgarn tawym 60CMM Ham. ray <apH
Haw TemnepaTypacu Kamasgu Ba akCuMHYa. Muwu Hu
mMan artmocdepa 6Gocumm (po—HO5 Ma) pga cy» MM
6ocum 2260 Ma 6ynraHga 20°C pa "aliHaiigH.

8.4. \aBOHWUHI HaMAUTKU. X3BOHWHI HaMAT K | )p B
cthepacmpa cyB OYyrnapuMHUHI MaBXypn Oynuwm OM «H
pakTepnavagun. ATMocgepaga coaup OynagwMm M
xogucanapu, uwnab uyuMapuigarm  TeXHONOTUWM XKiA||
nap, TUPUK OPraHH3MIAPHWUHI HOpPMan pPUBOXIAMMXKBHA
COHHVHI fillall Ba WwWaaw wWapouTnapu, Kutob Ha <u)|
acapnapuHUHT AXIWK caNaHULWW YUYYH HaMAWKWWUH My
a“amuaTn 6op.

ATmocdepa “aBocu Typaum Xun rasnap ounnH ivN
ruiniHr apanawmaeHgup. bowua rasnap 6”nmm aiMil
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MAvHUM  MYMKWUH  6ynraH  6ocum cyB  OYrHUMHT P
M HME nunagH. By kaTTtanuk abcontoT HamManK
MMumMnHmm iti Mackannapga ynyaHagu.

........ . HAMAHKHW 6unuw 6unaH atMmocgepajaru cys
tVfiHHMiii pgapaxacupaH uUaH4YanWK Y30K; EKW SLMWH-
J*i |*HHr|n 6upop ¢uKp anTHO Oynmaign. ByHUHT
HKOnMM nnmnuk fe6 atanaguraH KaTTaauK KupuTu-

t ivm \mpopatga ,\aBogaru cys 6yFH P anacTUKnUruHuHr
NUH TyTmHraH 6ypHUHr pO0 Gocumura Hucbatn Tj

n 'bin wn peb atanagn: T) = P skm thons bunaH 1= P x
Po Po

Coeene M ByrnaHuw E€kn KOHAeHcauusnaHHwW >kagannin-
NI MW TVPHK OPraHn3MAapHUHI HaMAWK HYLOTMLUM HUC-
M« k1 Gornnd. Arap “aBo TemnepaTypacu cOBM-
W, MU Nn MaBxypn 6ynraH cyB 6yrnapu TyilnHraH cys
H)1 6\'nH6 uonagn. ByHWHr HaTuxacupga cys 6yrna-
H WH|geHcauums.cu 6GolwnaHagu: TymaH >;ocun 6Gyna-
l01 lpwar |ywagu. Cys 6yru  TyiinHaguran \ongaru
Wb WwygpuHr HyuTacu geb artanagwm.

.......... HW  Hamauru rurpoMeTpsiap Ba MNCUXPOMETPAAp
‘mun 1 YNUAHAAM.
H* rogga rurpomeTtp (39-
I " lumH n C geBopu axwm-
rHnanHunadHrad K wmerann
sHit/uni mbopaT. K,yTuuaHuHr
l...... ni OyrnaHaguraH cyou-
M »pHp UuUyhnnagn Ba Tep-
141, knputHnagn. [ pe3uHa
........ rpgamuga uytuda op-
Iy In*yTkasunnG, acup Tes
* uum UpUNAfH, HaTWXKaga LUy-
sw 1 | coBHiign. C AEBOPHUHT
MY (HPTHAA WYAPUHT TOM-
JWLW, wniigo 6”na 6ownaraH- 39-pacm.
TA \npopaT TepMoMeTpfaH
in, inun hi \aBOHWMHI “apopaTuWHW Ba LWYAPUHI NyuTacu-
% JNonga maxcyc »kagBannapgaH abconoT Ba
if'ini  HAMAWKHWM aHMuNaW MYMKUH.

(MAMNUHT  érgaH  To3anaHraH COYMHUHT  3M1aCTUKIIMK
Poplin MApH .MaBOHMHT Hamaurura 6ornuy. ByHgaH cod
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rurpomeTpnapu pe6 artanraH ac6o6 épgamuni  HHclw,
HaMAWKHW aHuunawfga uynnaHunagu.

Hucbuit Hamnuk ncuxpomeTp Ae6 artanraH 16"MN wuuw,
Tacupa xam aHu/naHagu. Y Gupu i\ypyi®, MKKMH'/T WMNA
pesepByapura 6up yum cyBra 60Tupub UYiM unm MWK
ypanraH ukkuta TepMmomeTpgabl ubopat (40-paem) I<ypvi\
TepMoOMeTp “aBOMWHI “apopaTwHu Kypcatagu Hi unmuH
TEPMOMETPUUHT KypcaTuwy MaTofaH CYBHHHI TlyymHuw*
japaxacura, ablw “~aogaru cyeB 6yrnapm TAIMHMTaum
NaHYyanuk ysoy éku aumHaurura 6ornm”. JanoHHW uMMUC
paTypacii Ba TepmoMeTpfap KypcaTHWAApPHHAW  wupm,!
cura iMapab, maxcyc xapgBannap éppgamumpa “aTHMMH HMC
6UN HaMAUTUHW aHW™naWw MYMKWH.

8.5. CupT T
CylKNuMK wnuupgarn wmoneH w hi
pouHN AYLWHN MONEKYNuuup Kyp
wab Typagn. YHWHTr CUP MUHUU MO
nekynaHm ~ypwab TYpraH MH.urky
nanap aca TaxmuHaH iikihi mMHpTA
Kam. buHob6GapuH, CUPT i\n iiimii
garu mMonekynanapra OUpYH Mone
Kynanap TOMOHWAaH YNapMM <YK,
ANK nyura TOPTYBYM KYyUSHP M.
cup umnagun. WyYHWHT YUYYH «ytots*
AWK cupTugaru Monekynnaup OpPU
cupgarn mMacoda KatTnpow, rykx\
ANK  nunpgaru MOJICKY/IM TPHM
YHUHT CcuUpTUra Kyuyumpwn YYyH HLU
6axapulw Kepak, fblll CYCNMWK
cupTuga XohnawraH MONEM wnup
Mabnym MOTeHuuan 3HOPrHUbI Ha
By oaHeprusg cupr ;>Hcp,unku pell
40 paem. atanagu. U, cupT IMEPrnT ui yioy,
ANK CUPTWUHWUHT 5 10.MW N HPUHOP
LMOHaNnAup, CUPT 3HEPTUSCUUMHT S t03ra HUCGATH ™M 6y
t03ara 6ornu”™ 6ynmaignm Ba 0 CUPT TapaHraub
umeHTH pe6 atanagu:

a=U,,l/S.

CUpT TapaHrauk kKoadduumeHTa derapagow M\ \urnap-
HUHT TabuaTura Ba xapopatra 60rau”. YHUHr “numu 6up.
nrm X/m2éxku Him.

CYOKANK uyumparn Monekynanap geapnu 6up 6Hpurn
Ternb Typagu. Ynap ypracupa uTapulunw KyynapH-i H.rHp
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uHnagu. Cwuptgary Mosnekynanap opacmgarm macoda KaT-
lvpoy 6ynraHu y4yyH ynap ypracuga TOPTMLWWKLW Kydnapw
| abcHp uwnagn. ByHAa cupT uatnamMm UMCKapagu Ba Ta-
panrnaHraH “onatga 6ynagu: CywUAWK cMpTWAra yTKasui-
I.IH YpUHMa O6yiinab WyHanraH Ky4nap tosara Kenagu. by
Kyynap CMPT TapaHruk Kyuynapu geb atanagu. X~ umcobnaw-
|np Kypcataguku, F cupT Tapaurimk Kyudu CylOUIMK Cup-
LWWH pra6I TypraH KOHTYPHWHI / y3yHAWrMra nponopumo-
nan: F=al.

MponopunoHanInk KoapMUUUeHTN CUPT TapaHrIuK Koag-
(DULMEHTUTA TEHT.

8.6. \ynnaw. Kanunnap %ogucanap. Cylouank uatTul
Xucmra Tern6 TypraH 6yncuH. Cylouank mMonekynanapu
6unaH UATTUL, XXUCM MOJIEKYnanapyu opacumparm TOpTULIMLW
Kyuynapu cylouivkK Mofnekynanapu opacmparv ysapo TOpTu-
WWW Ky4ynapuiaH katrapoy 6ynradH “onfga CylUuauK uaT-
TWUL XUCMHWM “ynnaiign. By “onga cywuank cuptura yt-
KasunraH ypuHMa TEKUCAUK OunaH uUaTTuL, XXUCM CUPTK
JSocun umnram 0 6ypuyak yTkup 6ynaam (41-paem). Cyiou-
MK MOMeKynanapy opacujarum ys3apo TOPTULIUL Kyudnapw
CYKMYLWIK MoOJieKynanapu 6unaH uaTTuL >XWUCM MOJEKyna-
napu opacumparv TOPTUWMLW Ky4dflapuiaH KaTTapok; 6yn-
raHfa cylou/auK LaTTuL XucMHu “ynnamaingm Ba 0 6ypuak
yTmac bynagm (42-paem).

CYWOU/INKHUHT WHIUYKa Halnapja KeHr uguwnapgarH
catxura HucbataH KyTapuauiy €kum nacadvwy Kanunnsp
yogucanap peb artanagu. WHruuka Hainap aca kKanunansp-
nap perinnagw.
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43 paewm. 44-pacm

3AnnoBum cyrounuk kanunnapga kytapunagH (11 u
Tynuy, \ynnawga (0= 0°) CYOUIUHUHT 3w ANH
HW apumM cepa feb uapaw MYMKWH, YHUHT pUTM #
allnaHaCMHHHT T paguycura TeHr. CUPT UaTIHMUXH
NaHa wakaHgarn 4yerapacu 6yinab CYHUJIHKKH [ -
= 021T CUPT TapaHrnuK Kyuyum Tavcup uunagH In
G6anaHanHru  h  6ynraH  cylwuIMK  YCTynuT  in
3TyBUM

P=mg= pVg= pShg = pnrVig
OTMPANK KYYUMHW MyBO3aHaTnaigu. LLUYHUHT yuyH
a2nn= pnrag.

By TeHrnamagaH 7"ynnoBUYM CYKUAHKMUHT KanHI.'M@ bl
Tapunuw GanaHgnHTu

Pgr -
XynnamanguraH CywouaMkK Kanunnapga KeHr U MHW
CYOUINK caT>;ugaH nactra Tywaau (44-paem). Cym*
HUHT nacainw h uyuypnHru ~am (1) wndoga opumaH H(
naHagu.

Macana euunw HaMyHanapu
8.K BuHoparH *yn Tepmometp f, = 10°C Hwy,

/K= 14°C HmM kypcaTMmouga. BUHOHWHI WCCULJTHKHU HM-M
UMW KOBUIMATU y3rapTUpUAMAcInrM YYyH OMHO HuL,|



him nn. 0S% gnn KnNMm Oynuwmn Kepak 6ynca, wo~o-
.......... i\.iii 'i.)fi yopa Kypuw Kepak?
W in  1lcHxXpoMeTpukK >kafBanra Kypa ,\aBo-
IFHMm namnaurn 60% paH kam. [emak, OMHOWMUHT
........ \nmos luanw yobunuaTUHM y3rapTHpmacnuk

\[[[|>HHHT  >\apopatn /= 16°C, HuUCOWMIA HaMAWIK
1, HM uunkun uunagu. bydAw  unwnapuHmM- amanra
Hw ViyH unamnuk Lb=70°/0 gaH owmacnuru 3apyp
I, Ip.q .IrHunr yaHua At ra kamainuwwura nyn KyHuW
enn \;:nuljarn 6yF muugopu ysrapmaiign ge6 0co6-

ein ... m /= 16°C ga “aBOHWHI p abCONKOT HaMAUIU
C 100 "o IiogapaH Tonunagm: p = [Rit—. Bynpa p0=

11,11 V)  Kr/M3— wy x"popatgarn TyiuHraH 6yp 3uynuru.

bi| 6unaH p = 8,16-10 kr/M3 HM onamm3. Maskyp
i,.illiii \apopatrga 16= 70 % HuCOUA HaMAMKHWM Talu-

4iwmnm aHWynaw Kepak: T]6= P86 « 100 %, 6y epga:
MM Naltopatga  Y@BOHW TYWUHTUPYBYM OYPHUHT 3M4-

byHaaH:
8,16-10-3 —, » 100"
! ‘ Kr
100 % _ M = 11,7-10 ~3~T"
70 %
HU' MyH ra Typpu KefnraH “apopaTHu — aHLWYLAMK3;

It 4 "Mapopat At=1t—th= 3°Cra kamaiinwm wmym-

(l.l AXpaTtub ofnvHraH Tynpo” HamyHacWHW TopTraHpga

maccacm m|= 11 Kr, UYpPUTUATAHAAH KeWnH nr2=

I v vr ywyw,. TynporHUHT F HaMAUrnHu atwnadr. Tyn-
Lilii  wynawTupuw yyyH onTuman Hamnaumk 20% 6ynca,
M1, MT1 CYB MULLOPWU eTapnmmn?

Al wrtwma: Tynpoununr F Hamanru fe6 yHuHr Tap-
MPUYUH CYB T MaCCACMHUHI KYPYK TYMpPoO~HWHr M mac-
id’M | mnucbatura antunagm.

YHA W WKW TYNnporHUHI HAMIUTWU Tabpugura Kypa:

=T/|°100%= A« 100 % >

1,1 — 1
Kr T 100 % = 10 %.
1 Kr
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Hamnuk onTWman HaMAWKAaH KUYMK 6/NMWun  vivm
poujars CyB MHUAOPH YHU 3WUNALITUPHLL  YYyH
amac.

8.4. AXpatub ONMHraH Tynpoy HamyHacWHUN WHM
10% akaHnurun mabnym (8.3-macanara ...
pouy uyputunraHga wmaccacm M=6,2 kr éynnw lIrtM

Jarv CyBUMHI T MacCacWHW aHWUIaHT.

TynpouHn eTapanya 3vMUNaWTUPULL YYYH OHLUIMIAJ,
nuk /7/0= 30% 6ynuwun kepak 6ynca, Hamytum a M|
maccacn TO Lywmnw Kepak?

F 4ununwwn TynpouHWUHr Hamauru taspudmgan / I
ByHpaH T — =M — 62 K- 0,62Kr. HamyHunasa
YHE, ™% o — yHuaaLL,

mMaccacu onTuMan Gy/MWKM YYyH YHAAru CyB Mae Mu <

FOm 30 % 6,2 1
= = — Z—0-= 1,8% KIr Oynuiim  Kepak. I
100 % 100 % y p1

T0=Tl—7T1= 1,86 kr—0,62kr=1,24 Kr Muugm|HH
LML Kepak.

8.5. Huma yuyyH O6MHO noNgeBOPM YCTLYPMHAHH
yTKasmaiguraH 6upop wmaTepuan (pybpoug, LWWH
WyHra yxuwauw) 6unaH axpatuinwm kepak?

Bumnuwu Hpaarn Ham rUwT, 6€TOH, naxeH Hu |
uanapfaru Kanunnap Hainap opuanu 6UHO ACUMHPLL »
TapUAMAacIUIn YuyH.

8.6. Arap ruwTgaru kKanunnap Hainap gunmnpH L,
= 0,2 mm Taptubga 6ynca, HaMAMK epAaH rwHTM Préi
fnesopu 6yiinab uaHya h 6anaHa/vkka KyTapunagH? (y»

munurn (= 103--'\7[%, CUPT TapaHrnvk KoatpuumeHT H
= 72,8 —
M

Eunnuwmn. CylOuIMKHUHT Kanuanap Hainap 6}t nfl s
Tapuauw GanaHanHru h = 2al/pgr, 6y epfa r =»d/2 ¢ ww
nsp nai paguycu. ByHW ypHura Kyinm6 "McobnaHmH3:



MycTnyuma eunwl y4uyH macananap

\iMioiiiuir "apopatm /=18°C 6ynraHga Hucbuii
nw i (1% Hu Tawkun uunagu. byaw  uwnapuHu
'l MWHPMW YYYyH HamankK Ir=70% JaH olmacaunru
p CVH i, “apopaTHuHr A/=4°C ra Kamalnuwwura Wyn
in MyMKMMMW? XaBofaru 6yF MWLAOPM y3rapmaigm

G HM  |MyMKUH 3Mac.]
I U YimutuHr \axmmn ¥Y=80 M3 uuwpga yHpa "apopart
M ' li'K macaiuwmn mabnym 6ynca, runc matepuanna-

TR UM MYMKWUMNMH? p abCoNoT HaMMK HUMara TeHr?
Uunltil m cys 6yruHuHr maccacn T=0,6 kr. /=14°C

HM  \MHOHW* TAAMHTUPYBYM CYB OYTMHUHT 3UYANUTK:
(11T MA 10 1kr/m3

0) lit» " | luncgaH uwnaHraH martepuannap MWAATUAULIKW YUYYH HUCGWiA
HO faH owmacnuru 3apyp. [[T= m/V = 7,5» 10~3 Kr/m3;

55 %, femMak, MYMKWH.]

nafarH Huc6uini Hamnmk 1= 60% pgaH w”~opu 65'-
;onnapga uyypunuwira rumcfadH uvwnaHraH mare-
iip nwnatm6 6ynmangn. "aBOHUHT “apopatu t=20°C
n I Hucbuii Hamnukga p abcomoT HaMAMK  Lanya
‘bl W* XoHaHuHr >"axmmn V=74 wm3 6ynca, yHparu cys
MPHMUHT T mMmaccacu k;aHya? 20°C “apopatfga ”"aBOHMU

MHPYW4YM CYB OYrMHWUHT 3uunurn p0= 17,54-1070 —
M

P = 10,563-10 3— ; T = .y 0,78 KF.]]
O % M3 100 %
H | MaHwwnii TepmomeTp Eku y”yB TepmomeTpu éppa-
[H" aygmtopus €KW YAHWHT HUCOWIA HAMAWTMHW aHWLIaHT.
jin MWnapuHY amanra owupuw MyMKUHMU?

h TrMa. B?awWw uvwnapuHu amanra OWMPUW YUYyH HUCBUIA HAMAUK
B Y Hum owmacnuru sapyp.

H Q/BOK, UWNnHraH CUPTHUHT  HAMIUTUHW  aHuUall

nyH T, 50 r maccanm cyBoL LUYpUTHAAW. ByHAa YHWHT
myeun w, = 46 r uN\gn. CupTHUHr F Hamuruem \mcobnaHr.

f w a_T? . 100 % ~ 8,3 %.]

1
MW Arap cysoy Hamnuru F = 8 % HWM Tawkun 3T1ca, cy-
WM UypHraH xwucobnaHagn. KypuraH CcyBOMHUHI “ap 6up
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mx= 1 kunorpavmmga uaH4a AT cyB muugopu ' \\

= oT, (1 - 1«?, % = 0,074 «r.
1 F %o |
8.7. BWHOHUWHI TUWTAAH WWNaHram fgesopu  6?1>bin o

HamnMk h = 12 cm 6anaHANMKKa KyTapwiraH 6ynca, unit
Kanunnap  Hainap AHameTpy uaHya? CypPHWMHT LM MUH

+O3Vf" CUPT TapaHrnvk kostgpuuneHtn o = 72,H M un

td: 4a « 0,24 mm.l
hPg J

8.8. bocma uorosnap, peiikanap, KHonkanap, wuauw\
CyBM Tapefika épgamuga OUHOHM HamankgaH Mm\y*hA
UMAUWHUHT  TabCUPUMHM Ky3aTuw 6yiinya TaxpuOm tm
3UHT.

8.9. Um3rny, cyBAM KeHr uauw (HamnaHraH ... |
pjamuga puwt ékn 6eToH  6\?narmpgarn Kanunanap imM
anamMeTpunu 6a”onaHr.

8.10. MoiinoBun matepuan Tapkubupga cyB 6“MIACIAI
nosum. Moinga cyB 6op Eku RAyuauruHy - aiiivyiiilti M
umsgupunagu. Arap Moiga CcyB Tomumnapu 6°1cMm, Hv
YUyH y Kynupagu? [Moli umsgupunraHga yHgarm cym X
yunapu eyrF nyakyanapu “ocun uunraH "ongn nym|
Ketaau.]

8.11. I'mpgpotob uemeHT cyB bunaH \ynnanMHl\.|£| il
MEHT LopHWMacu Tahépnawpga 6yHpai uemeHTgak Axwl
thonpganaunNNIWINHH TYLWYHTUPKWHT.

[Fnapohob LeMeHTHUHr >'gp 6up 3appacu LO6T\ rtiM
ypanraH. K,06uu ueMeHTHW ~ynnaiign, nekuH ~3um cym MH4
>$nnaHmaign. LlemeHT yopuwmacuHu Talképnawpga him*
Kym 6unaH apanawTupunagn. Kym 3appanapuHuuw Miu.
Kuppanapu uobuuHun épagum Ba Wy Tyganam uyomnm >
6unaH bupukagu.]

8.12. Huma yuyH 6ysnaguraH cuptnap ongmu ainf
navagun. [CupTtnap anuiaHraHga >XucmpgardH Kawwull,
Halinap 6ekunagu.]

8.13. Cywuy 6yéu TapkmbuHuM Tekwumpuw yyyin VIM
MHIMYKa Tacma lWaknumga uupuunrad unstp uonum HA
wupunagn. byHpa 6yéu Tapkubuparu paHrnap iviHitfj
WUMUANG, OYELHUHT Tapknbwuii uucmnapyn Tap Xl i rt*
NaHAnukka KyTtapunagun. Huma yuyH? [Byéy TnpkHMN(|
KWPYBYM CYIOL, MOJAAANAPHUHT CUPT TapaHrnmK K>>«hpH
UMeHTM Typan4da 6ynraHu yuyH.[

8.14. Tunetka épgamuga u30MNJaeH, Trynkoroi, «"mull
TaxTa, ruwT, 6ysanram éroy, 6eTOH, CyBOL, TYHYKM, hihiM I
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fHuPbi | cyil ToMmauHr. Cyn 6y >XUCMAApPHWHI Ualick
pHH AJINANH?

« HATIMK XWCMNAPHUHIT MEXAHUK XOCCANAPMW.
YKHC MNTAPHUHE UCCUKNUKAOAH KEHFANULIN

mt/~Anny >Kucmnap pgedopmaumsacu. Taw”™u Tabeup
o XUCMMNAPHUHT  WaKNU E€KU "aXMWHWUHT Yy3ra-
itii Pecbopmauusa ne6 atanagu. dysmnuw (Ekn cn™unui)
TIGtM.iMiim-H a6contoT ysainuw A/ = /—/0 Ba HuUCObMi y3a-
im |1 JU/7y u'6 atanaguraH kattanuknap 6unaH xapak-
m wlhi 1y Hpoganapfa /0— KMCMHUHT  GOLINAHTUY
mEM UMH, /  OXWUPTU Y3YHIIUTH.

(M 'vn rawuM TabCUp HaTuxKacupa tosara kenraH F
mftt" 1, IMK Kyun MOLYNUHUHI SKUCMHWHT 5 KyHJanaHr
HyMKU WHUM HucbaTu 6unaH aHUMKNaHaguraH O KaTTajuk
LW nTuw /L6 aT-anagu:

, 1iNIMM ypHHAX GYNUWMHM KypcaTaau: KyynaHWULW HUC-

j!.H|I'|||.r1p fedopmaunsa  xypa o3 bynranga (4/</0)
" liMiniira HponopuuoHanaup, AbHU

0==£.Im . (2)
0
| WxHwpynoHanamk KoadULMeHTN 31aCTUKINK- MOLYN
mH mMoaynum pe6 artanagu. HOHr mogynu wmartepwuan-
niiii ¥ yysuauw éku cuumunuiira uapwuank Kypca-
|« | A'CHavstuan  wdopanaiign.  (2) wdogara (1) HM  KyiinG,
>/ d |4/ 1 onamH3. k= E o GenrHnalHmn - Kupurcak,
0

« [ \/| ra kenamns. by udoga "am yK LUOHYHUHU Gepaauw.

U iiicriik >XMCMHUHT 6UKpaurn aeb atanagu.
\ =>‘ MycTaykamamk, MycTalkaMauMk 3anacu. Taxpuba
mHwMX). 'dura acocnaHn6, XXUCM O KyUNaHULWWHUHT € HUC-
Bw \ IWvwra 6oknaHHW rpaguruHu unsnl MyMKWH (45-

|[mn| I3y rpapumk 4ysuauw guarpammamu  ge6 artanajgu.

Xyfa Knuuk 6ynraHga [ykK “OHYHW YpuUHAu-
» |' lwarpammadudr OA umcmu). TyK UOHYHU Tyrpu 6y-
puT.hi \ongarm 3Hr KaTTa CIM Ky4ynaHuw nponopuunoHan-
pm i npacu ge6 atanagn. KyunaHWWHWHE KEAWHIM OWW-
«n i+ [YK KOHYHW ypuHAu 6y’nMaign, NeKWH yHya KatTa

K imonon AEMOPMauMAnapAa  Kyy TabCuMpW TyXTaTUATaH-
L KeiHH XUCMHWMHT LWIAKAU Ba yn4yamnapu [factnabku
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Xonura Kenagu (guarpnmm
AB uncmH). Cesnnupnm
pegopmaymanap n*ingo VA
OWUraH "ongarn 3Hr  HUM
Kyuynanuw 3nacTUKIHK Y
cn ne6 atanagun. KyunuHHLL,
[JaH opTuy 6ynraH iy........
hopmauus t3ara KCUMH
PE rpammaHnHr BC  unomH)
45 pacwm. TabCUpU TyXTaTWW INIUN U
Aykon manguraH ac<>mum
nnacTuk gedopmauusnap neb atanagu.

KyunaHuwHuHr guarpammagarun C nyutara mw Hu*
ram “umiimatuga Tawm Kyd opTmaca “am ysanumw ii|ff
pagu. by “oguca wmatepuanHuUHr ouysyaHnuru iHIim
Keinnyannk petopmauma optuwy 6unaH fHA Muor
opTa 6opagu (gmuarpammaHuHr DE uucmm) Ba | my?
3Hr KatTa “mimatra spuwagu. CyHrpa Kyunanuw |H|
cainnb, >xmcm emupunagm (guarpammaga K wnyurn), |
rara MOC KefiraH Kyu4laHULWHWHT CWCT uuniiMatn  *dfi
KaM/nK Yerapacu ge6 atanagu.

MycTaxkaMAnK YerapacvHWHT yn uyiunagHraH —<JTy
NaHWLWAAH Heya MapTa KaTTa 3KaHAUrMHW  KypcatHaw il
MyCcTauKaMIuK 3anacvHUHT  Koa(hpuumeHTa faeb
n _  cmycr

Ty

9.3. XucmnapHuHr  ucawamkgaH KeHrannmw. Iv<t
XUCMAap MCUTUATaH4a YHWHT aToM Ba Moaekynnnnpm
KWHETUK 3HEpPruacu opTtagm Ba ynap MyBO3aHaT W1 MOM
pu atpodmga KaTTapo” amnautyga 6unaH Tebpawun
naingu. bByHpa atom Ba MOnekyfnanap opacujarun mur
opTagu. HaTuxaga >XWUCMHUHT 4U3U M “avamnnpm
JY00kMM KaTTanawagu.

TaxpubanapHUHIr KypcaTuwimya, UaTTuL >XXUCM MMKI
ynuyamnapuHudr A/ ysrapuwmn “apopat ysrapuwu Al bl
XXUCMHUHT 60LWWINAHTNY Y3YHAUTU /O ra NponopuuoHan
= a/loA<, byHZa a— nponopumoHanInkK KoappuuneHT
3NN KeHramw  KoadpuumeHta ge6 arvanagu; J/--/
I<=/—to. By Ko3a(pduuueHT CcoH uuiAmatn KuN'unHK
XUCMHUHT  1°C ucnTtunrangarn [///0 Hucbnii  yanKwwH
TeHramp. X,apopart ys3rapraHfga Xucm “axmuHunw M V&
rapuwun yHuHr 6ownaHruy 3"axmm Vara Ba 3apop.u I m4
puwmn O/ra nponopuuoHan: AY= YOPON P >\axMHiA Mumd<
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M WwWHGOMUMCUT Yn3nyaM  KeHranmw KoappuuneHTn a
MH I\|IMmi nya 6ornaHraH: p«3a.

Macana euynw HamyHanapu
«l /i 20 m GanaHANHKAAry ruWTAaH WLWNAHTaH [eBop
** | wpail 0 KyuynaHuw to3ara kKenaguw? PULWITHWUHT 3M4iun-
Kwm- [H()O0A .
IH() o,
I P'l nininn KyuynaHuw Tabpudura Kypa
a= FIS, M
Pv »4wH
T F = mg = p Shg\ ()
11f*1'1 « [eBOp acocuHWMHT t03n. (2) HKM (1) ra uyiicak,

m*-| "H'|S pgh = 1800 — 9,8 — «20Mm « 3,5-105 MNa.
M® c2

it 7 Arap 6eToH ycTyn 6Gapgow 6epa ofiaguraH p 6ocum
BIfvi lublvunmk uerapacu) 10 MMa ra TeHr 6ynca, yHuHr h
IHM N Kynu 6unaH uUaHya GynuWwKn Kepak? BETOHHUHT 3Uy-

bmnwwn [> 2200 — pge6 onuHr.
M3 *

I t ynnnwwu bocum Tabpugura Kypa
P= FIS, (1)

|y 1mll /¢ — cHpTra TabCuUp UMAYBYM Kyd, S — CUPT 103K
H h hi acocuHuHr to3un). (1) paH:

F=pS. 2
LAMWYH HOMOHAAH 6eTOH YCTyHra tabcup uunyeum F kyu
B nl|'Hk KyumgaH n6opart:

F = mg, 3
[It P)i:(a T — ycTyHHMHr Maccacu 6ynnb, YHW 3MYINK  Ba yC-
HymHW®Y \axXmMn opk,anm mndoganaw MyMKWH:

T —p-V = p'Sh. 4
(4) vwm (3) ra uyiicak,
F = pShg (5)
mm numns. (2) sa (5) Hu Tenrnaiimus: pShg = p-S.
Humjmii: h= J L = — - +i0- 03— = 455 M
pg 2200 kr/m3-10 m/c8
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9.3. K,ypunuwiga Typaum ynyamra Ba E€rod |ypmm
bynraH TaxTtanap Kyn uvwnatmnagn. KanHWiHTH
KeHramrn b= 150 mm Ba y3yHAuru /o=5 m 6™nrumn
TaxTa Y4YyH OWKPAWK Humara TeHr? HOHr wmogynHMA
= 18000 MTa pe6 onuHr.

Eunnunwn. E HKOHr mogynn 6unaH k 6ukpnnk  KvivIM

E

ya 6ornaHraH: k --———S———, 6y epaa [0— TaxTaHmHr y QHLL,
S = ab—TaxTaHUHT KyHAanaHr Kecum to3u, “iiMaTVHH WMI'HUFF
uyiicak, k= abE/I0= 0,05 m «0,15 m * 1,8 * 10101],i it

= 22,5-10e H/m.

9.4, K,anuHaurn a= 40 mm, mcL
murn 6= 100 mm, ysywnurm -1
6ynraH Tunoroy TtaxTtacura | HA

Ky4 Tona 6yiina6 Tabcup iNi Ui fj
6ynca (46-pacm), y LaHyarm <mw
nagn? Eroy yuyyH HOHr mopyam
14000 MMa, 3ununukHu p (170 Mj
8e6 onvHr. TaxTaHWHT Y3 HW|< VH
Tyaiinm cukuanwmHm: a) yintftf
0/IMaHr; 6) "“ucobra ONUHr.

Eunnmw n a) kyynanuw HA*
pudura Kypa

a = F/S.

S = ab.

S —TaxTa KyHganaHr kecumn kv |l

KMHYM TOMOHZaH Kydnanuiw  mn.(

y3aiuwra nponopumoHan

a= E (I—/0)//0. ]

(1) Ba (3) HM TeHrnab, (2) HM “wncobra oncak, Ffab m[I. (1 n
— "0)/"0 HM onamu3. byHAaH:
| —lo~ loF/abE =56 m-10® H/0,04 m-0,1 m-1,4 10" Ww 4

byHaa

= 10,714 mm.
6) TaxTaHWHI y3 OruMpAUrnHU 3™icobra oscak,
1-1, =1t (F + j)/“bE Y|
by epaa
P=mg V)

— TaxTaHuHr opupaurn. m = pV = pabl0 m “mcobrn  KmKu
ronpa (2 mm (D) ra Ayiunca, [ — I
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Nwmmi - MHHoGapuH, | — /0= (6 m/1,4-1010 Ma) x
owen [ GM-670 kr/m3-10 mict\ ..

W Wm0l M 2 /

lift biiiio geBopu acocupa Ba [EBOPHUHT O™ opu bWMC-
UT" n Ivwtmmnr myctakamnurn 6mp xun OynHWH Ke-

I ‘Im Ininwn. Bbuno acocugarn puwtuunr MyCTa”KaMm-

*Hm. loiyipH 6ynuwn kepak.
«d ‘l«mmp” GeToHnM KoMOHHa F  Kky4y  6unaH  cuumn-
o< >l Moton yuyH HOHr mogynu Ef  TemupHuku ET HuHF

L v, K mupwwr 5T KyHAanaHr Kecum t03n 6eToHHMKM SO

0 WHH TalKun uunaam neé ”~ncobnab, 6eToHra Kyu-

MHA I m iH knemm Tyrpm kenmwmn (F&F) HM TOnWHY.
I ynnmwun. KonoHHa GETOH “MCMUHUHI KyunaHuLn

1= PYS-, 0)
@
ab= E6AI,; &)
X Or=ETA11Q @)
M (Y 1 "ampa (2) Ba (4) HM TeHrnao,
I/10= Fe/Se', (5)
ETAI/I0= F*/Sr (6)

TwvpnH onamms.  (5) paH: F6—E6% S6. (6) pan: FT=
Wwi, '"1Sr. F= Fn+ Ft skanu oaBwaw F = E*— S6-

1/, VHtVSt. Y >onga usnaHaétraH KartTtannk



9.7. [0= o°C \«|'"1
K- 140 mapkaim I
6eTOH ycTyn wukHu IV

/ Mae TasH4/1ap OPXHbl M

30HTan "onatga >uoli uxHmij

(47-paem), "apopnt I--1Mn|

rada Kyrapwunca, yrryit MH

faii Kyd 6una» TWMNHHMM
6ocagn? YCTyHHUMT KMMVEF
naHr  kecum w3 1|

=0,32M2. KOHCTPYKLUMN YU M

47-pacm. FOHr mogyrm E - 201 1Im

YM3UNIN KEHrammiu

~——

uentuim a — 12 « 10 G~  pe6 onur.
Eumnunwun. KyunaHuw Tabpugura k" pa

a= F/S, m

6yHoa F—5 to3ara tascup “mnyBum Kyd. VIKKMHUM TrMnH/U/AD
a= EAI/,

6y epga [ | — KOHCTpyKUMsA mcuraHnga ysyHaurmHuur VHAH
wn. /= /0L + «A/) 6ynraHu yuyH:

A/l = [0a Al

(1) m () ra Tenrna6, (3) WM “mcobra oncak,

byHpaan
F= EaAt'S.

Ancobnaiimms: F= 20-109 Ma-12-10"6  « 20°C « Q.U* M *

= 1,54 10e H.

9.8. Huma yuyyH “ypunuwga TeMup-6eTOH KOHCTpymMMMH
nap KeHr vwnatmnagu?

Eunnunwwu. Temup Ba 6GETOHHUHI WCCULANKA.LI VA
paivw KoapduumneHTnapm 6mp Xxmn GyaraHu YuyH.

9.9. mapodo6 (Ham A TupMaiiguran) U WM kal|*
AyWMAraH UeMeHTAaH TalépnaHraH uyopuwmanap v M
TOHNap HucbataH coBy|ga Gapgownun 6ynagu. Hum.i viyM»

Eynmnunwun. Mabnymku, My3 CcOBY™daH  «kcmriinnm
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I_I_I,1-|H'|' 1\YLIJI/IMLIa}'Iap 6eTOH cupTuna CyB K/ TMpMaingurat
Hap (anap -\ocHn uwmnagm Ba 0GeTOH épuunapura cys
VHAH »n Myn yyimaidgH. LWyHWHr yuyH épu”napgaru mys-
meel l«inaHwm Tygainm 6eTOHHUHT eMUPUAULLIN ONAN
I [HMH nhi
"In 0°C "apopatga KeHrnurm a = 1,0 M, 6anaHanurun

] n'. M. y3yHmurm ¢ — 1,18 m 6ynraH @®-20 Tunmgaru
IPw imi unHTacuHuHr ~axkmm “apopat t = 30°C raya KyTa-
U'»....... InHua OV ra ysrapagn? BeTOHHUHI 4YM3UIN  KeHra-
mHI" | " "Muuventn a = 12-10~6 K-;.

I ynnuhin 0°C "apopatga MAMTAHUHT \aXMK
V0= abc. | )
Ifbiii' |wi \apopaTga NAUTAHWHT “aXMu
7= W0 +Pa/). ' @
L «<pA«
P= 3a 3
If..... GETOHHMHI XMW  KeHrauw KoagduumeHta. MO (=

*1 1, (1) Ba (3) HM ™mcobra oncak, V=a b c(1H-30"4/),
Hm \V=V—V0=a b-c-3aA/=1,0m 0,5 m-1,18 mM-3x
» 17 106 K-1+30 K = 637,2¢ 10- Gm3,
0.11. n-1 cundwmra MaH%y6 apmaTypaHuHr avametpu d =
» 'ID mm. Apmatypa [/ = MM Fa y3ainwu y4yyH YyHra uaH-
W M (TyWK MMKIOPWM y3aTull Kepak? ApmaTypa MOAAACUHWHT
HA'murm p = 7800%;, NCCLUYLLIKAAH YM3U™NIN  KEHralmw Ko3ag-
J

GUHHe MW a = 12-10~"

_nhna KK
Kr-°C
l;ynnuwn. ApmatypaHuHT UXTUEPWIA "apopaTgarn y3yHau-

_C , conmutupma NCCUMINK  CUTUMMK

/= 1lo(l+ap0. )

[&/ epan 10— apMaTypaHUHIr 6ownaHrnd yayHnuru, [/ — x,apo-
imi yuapuwm (1) ra kypa:

Al =1—10= l0a-At. )
jKih MHM mcnTnwaa y3atmnraH Q mMccn™MK MUKAOPU
Q= cmAt. ©)

() ndomana T — vcuTUnaéTraH xucm  (apmatypa) HWHI mMacca-
ur (/I gpan At "apopaT y3rapuvlUMHWA TOMaMWu3;
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ApMaTypaHVHI T MacCaCMHW YHUHT p 3uuamrn Ba V VIEMW
opuann ugoganawl MyMKUH:

T=pV. M
V = S-10 Hn ~mcobra oncak, (5) ,Hn ~yihAnparn KAPUTHM™
é3amu3:

T = pSIO.
©) H1 (4) ra uysmus;

A< = c'p\él,,'
() w1 (2) ra Kysmus;
A/ = [0a QlcpSlo.

By TeHrnamanm Q ra Huc6artaH eunb, 5=n d24 skaHuHwW \iiniflff)
oncak. Q=A/cpS/a=Alcpn dZ4a nn onamms. SHam
mnz: Q= 8-10“3 m-0,46-103-7800-3,14(40- 10"3*/ 4
X I-O_6 XK c- 300-103 XK A 300 kXK-

912. [0= o°C X;apopatfa nynat apMaTtypaHuHr yiyii.....
[0= 6 m t1—40°C xaP°Pat[a YHWHT [ Y3yHAUTU  HHMMH

TeHr? t2——30°C pgarv 1" y3yHamru-un? MynatHuHr T4VM
NAKAAH  4Y/3lIyNA - KeHraivw  KoagduuueHTrHM a = 10.H 4

X 10_6Jé [e6 OnuH.

Eunnmnwu. "aTTUK XUCMIAPHUHT UXTnépuin xaP°Pai;ldf®
y3yHnuru dopmynacura kypa: = /0(1+aA/j). By eppa J1/,«

= t1l—/0= 40°C. = 6M(1 + 10,8 «}O-6" «40°C)w |
«6,0026 M. LWynunrgek /"= /0(1+a A/d)=6m> 1— 10,Hwm

x 10-"% 30°C) = 5,9981 m.

9.13. 48-pacmpa nynatr apmatypa CTepXeHu uauHydLl
ynyamnapu ysrapuwmHUHT “apop3tra 60rfaHuw rpx|HHH
6epunraH. Arap /o= 0°C “apopaTfa CTEpPXEHHWHT Y iyn; ik
rm lo=20 m 6Gynca, rpahukaaH apmaTypa MaTepHaNHUMLL
a ymsWynM KeHraimmw KosMMUMEHTUHN aHULaHT.

Euynnunwn. CTepXeHHUHr ucTaraH t ~apopatgnrm |
Y3YHAUn

/= /0(1+<x0 (n
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rn.Ww sHKWiaHagn. By M
/,  cTepeHHWHr (Om=
inun ysyHnuru, a — 4

N HOHAAUW  KO3PDULMEH-

[V g At=t—10=
MH YK obra onv6, (1) TEHr-
a - iy @

HAMWAN  €3MW MYMKUH.
WKAHH,. MacanaH, /=
V, bynraHga A/=5,2 mMm
MHMM  JIHHUAALW  MYMKW/H.
Kyp  “HitmatnapHn (2)

in mmura lyiin6, a unsmu-
M'HIANW KO3 PULNEHTH-
\|y 06nanmMuns:

.2-103 M = 13.10-6—
20m-20°C C

MycTauun eunws y4dyyH macananap

nl YTkasrmunap Ba KabenfapHWHI KyHAanaHr Kecum
MM ii MM2 raua GynraH cuMaapfaH MAacTMaccanu  Mso-
lnitnmmn onmMb  Tawnaw  y4yyH TK-1  MapkaauM ombéup
........... Xa) épgammga wmsonsuymsra 6up Ba’“Taa TepMMK Ba
ke HWKK Tabcup Kypcatunagu. by wusonauma maTepuanu-
maHr 1.Jnpaii  xoccanapura acocnanranw? [Msonauus Ma-
Iquy | in amopth xmcmaup. Amopd KMCMnap MCUTUAraHAa
H*vumiign Ba yHM cumpaH MexaHuK ycyn 6unaH axpaTuil
UoHnnwaan.]

KAO-22 wmapkann Temup-6eTOH YCTYHWHUHT Oyiin
mpO, M ™M, 3HHK 6=10,06 m, 6anaHgnHrn 151 M. YCTYHHWHT
m M neH oT=18 T 6”nca, y noigesopura uaHgain 6ocum

ciam? [p=mg/abtt21,4MMa.]

0.3. bab3u 6eTOH Typnapu ydyH iyn "yinb 6ynagura
1<6ocum 5000 klla ra TeHr. bocum 6yHAaH Kynpo” 6”nca,
JI4nil  KOHCTPYKUMACM eMUPUAMLIM MYMKUH. Arap 6eToH
M IYiniHiir S KyHpganaHr kecum ts3m 1,6 M2 ra TeHr 6ynca,
v \vHpaii F kyura 6Gapgow Gepa onagu? [F=/>-5=

8000 kH.]

1na MockBagarn OCTaHKMHO TeJleMUHOpacyu MoinaeBo-
Thin Nap GUMPUHUHT 5 Kecum to3m 4,7 M2 6ynraH n=10 Ta
seo/VViagpk- 6uNaH TafAHagu. MuHOpaHWHI Maccacu T =
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= 32000 T. MuHOpaHWHI noigesopura p 60CMMM LHH1
\p=mg/nS =7MMa.]

9.5. Tapo3un, umspHu éppamumia TUWTHUHT y4 na niHfjj
ropusoHtan cuptra 6epaguran 60CUMUHM  (Ky4/laUWHH

aHWK,NaHr.
9.6. PuwTaaH uvwnadran fesop acocuparv  Kyuynaduil u

= 1,8- 105 - 6ynca, YHUHr 6anaHgnnrn K,aHgain? PunviAA
M

snuaurn p = 1800 kr/m3, [h= a/pg = 10 m]

9.7. KamHaurn a = 40 mm, KeHramrm 6=100 wmm
ysyHnurn i0= 4 M 6ynran Tepak TaxTa yuyH K'GUKpAMK M
Mara TeHr? HOHr wogynuHu E — 12,2- 10e MIMNa pe6 o, i
[k= abELQ0= 12,2 10e H/m.]

9.8. Kanuuanuru a=40 mm, keHraurn 6= 100 mm, yiytj
nurv [0=6 m 6ynran TaxTa”a /r= 105H kyuu Tona BIAH
Tabcup “mnaétraH Oynca, y uaHyara cu”vnagu. Erom vy
FOHr mogynuHu £=14000 MIMa, 3uunuvkHuM p= 400 kr/
Aeb onuHr. TaxTaHWHT y3 ormpauru Tydanm cuumnnwmll],

a) x;ucobra onmadr; 6) ~mcobra ONUHT. Ia) |— /0= /I/Inlq,-

= 15mm; 6) /— /0= /0(2F 4- ablop g)/2 abE = 15,0072 mm

9.9. Temup-6etoHnun yctyH F Kyy 6unaH cuuunmo”
Ky4yHuHr 2/3 "“ucmm 6eToHra Tyrpm Kenuwm kepak 6”m K
nwnaTunagurad nynat apMaTypaHuWHr KyHganaHr wmTL,
t031 GETOHHMKMAAH K,aHya MapTa (SjSn) kam 6ynuwm mymvumP

MynaTHUHr Ba GETOHHMHr FOHF  MoAynnapy MOC  pianMLLAB
En= 200- 10e Ma Ba E6= 20- 10» MNa. |-& = - 20 |
I n E,Mn

9.10. Temup GeToHAM YCTYH F Kyy OunaH cuupnMu™ag
KyuHuHT apMu 6eToHra Tyrpu Kenagu fe6 “~mcobnad, 60ToM Hv
NYNaTHUHT KYHA@NaHr KecUM  t031apuHUHT S &SN  HUCOLLMMH
aHuk,naHr. Mynat Ba 6eTOHHWHr KOHr MogynniapyM Moc PrLLy»
pa En= 200- k09 Ma Ba E6= 20-109 Ma. [SjS* = £,.//,, -
= 10]

9.11. Cunnu™ npounnm A-1 cuHpura maHcy6 nf/iffi
apmatypa CTEPXEHWHWHI KyHAanaHr Kecum puametpH >b»
=40 mm. F=6-105 H Kyd 6unaH cuyunradHga Hucouii
uapuw "aHuya 6ynagu? Mynat yuyH HOHr mopgynmu E /1y
Xt0'°Ma. [MII0>=4F/ndZEcz 0,002.]

9.12. 0°C "apopatga K-7 cuHpura maHcy6 d 12 MM
AVaMeTpan apmatypa WKKM “y3ranmac TasHufiap opT u.u
ropu3oHTan xonatga >xonawraH. X,apopat /= 24BC HuM
KyTapunca, apmaTtypa uaHgaii ky4 6wunaH TasHunaprn IH
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Mi"' ApmaTypa yuyH OHr moaynu £'=18-1010 Ma, uw-
n  MWrainw  koadguumeHt» a=12-10~G— . [ =.

& | '<Wn/l*4= 5861 H.J
» 11 0*C >;apopatga BP-Il cuHpura maHcy6 apma-
MUKW Ly3ranmac TasHunap opacuga Typh6an (47-
4 Mnpanr). X~popat t=30°C raua KkyTapHnica, apma-
lifi> 1 lummunapra kaHgain p 6ocum 6epagm? ApmaTypa yudyit
fnhi mogynm /: = 20+ 101U Ma, umsmuynm KeHrainw koad(|)mumeHTn

. ' |0-e-i--[p= £a/4”r= 72-10a Ma]

n 14. Maccacn 17 =2,04 6ynraH MK-58.12 wun (60c-
[|*M1) HAHENTMHWUHT Y3YHIUTW [0= 5,76 m. MaHens O/= 10 mm
fH \ WML yuyyH yura uaHya Q wuccu™nk mu”gopu 6Ge-
(vul m-pak? [MaHenra wwaTUAraH Nj/NaTHUHT MaccacuHu
|[M< edMa onMaHr. BeTOHHUHI HCCUMNUKLAH YU3ULIU  KeH-

..... HV remnepaTypa koatduumenta a=12 « 10’6—1(:, CONMLITUP-

|[H mTuywk curummn ¢ = 0,88 —K)'%. [Q= cmAl/ll,a =
Kr =

- mo-10» x.]

Il I» Ouny 3aBopa pgonraH 6eToH KOHCTpyKLUMAnap Ky-
tiiiiri.i ywH KyHnapn emupunagn. Huma ydyH? [beToH
Ppwywndura kupnb p[onraH CYBHUHT My3nawnm Ba MY3HUHT
i oMKgaH KeHraniwu tydainnn.]

1116, ¥Y3yHnuru [0=6 m 6ynraH nynat apmatypa wucu-
MHH.WAa y3yHaurn /=3 MM opTraHu mabnym 6ynca, >a
pnp.rr uaH4ya }?3rapraHuHyu aHu”naHr. [ynaTHUHT Hceuu-
IH. iaH 4M3nunm KeHraMwmuHUHT "apopaT KoagduumeHTa

1l 108- 06~ . [A/= A//al0« 46°C]

1117. /o= 0°C pa y3yHaurm 6up xun 6ynradH nynaTt ap-
mMaTypa Ba 6eTOH nauTaHWHr t=40°C pgaru y3yHAuknapu
MUCOATUHM aHuunaHr. TlynaTHUHrT Ba OGETOHHUHI KCCK™-
AMKAAH KeHrainw koadduumentnapn moc pasuwga ar= 10,8 x

x10 «1 saa6= 110.10-6d . [ljit= (1 + 0L+
I B0 « 14

9.18. /= 0°C ga ysyHaurn 6up xun 6ynraH nynaTt apma-
Typa Ba TaxTa 4yop uuppaHuHr ?= 40°C paru y3yHANKNapuHu
M1 Y3YHOUKNapW y3rapuwuHu Tta”uocnadr. TlynaTHUHT Ba
MXTaHWUHT UCCUKNUKLAH qmsvmnm(.GK(iHranm KO3(hPULINEHT-

Tpn mMoc pasBuwpa an=10,8 10( < BaaTtT = 54 10 e
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IUL = (i + «,0/(1+ 0 = 1,000216; A/,JAIm-

= aJam~ 21

9.19. 0= 0°C pa ys3yHnuknapu 6up xun 6ynraH JimLi
Ba Mapmap nnutanapHuHr /=40°Cpa y3yHAuknapum u
rapuwmHm tauocnaHr. beToH Ba MapMapHWHI UCCLUYLIMWUIA

KeHraliw koadduumentnapu moc pasuwga a6= 11,0%10 -

Ba am= 6,2- 0“6~ . [A/JIA/M= aGam~ 1,8]

9.20. Maccacn T =2,71 T 6ynraH [K-58.15 Huw Hfl
HENIMHUHT  Y3YHIUTK [0=5,76 ™. Manenra Q= 200-1U" X
NCCUKNMK mMuugopu 6epunraH 6ynca, y “aHya Al macodH|]
y3aaan? TlaHenra wwnatuarad MynaTHAHT MaccacuHu v
cobra onMaHr. BETOHHMHI MccUNUKAaH L|J|/|3|/||_|,nv| KEHrNAHLL

9
Temnepatypa KoajpduumneHTn a = 12 « 10 s conuwiTupmn Mol

CUK, MK curumn ¢ = 0,88 —Km'/c- . [A/ = Qlta/cm > 5,7 mm.|
Kr-

9.21. ApmaTypaHu 3ypuTmpuLL )/cynnapmp,aH oupn - ym
UM3aMPNG TapaHriawamp. Y3yHauru 0= 184 m OynraH «pm«
Typa ctepxeHuHn ta= 0°C pgaH t = 200°C rava UM3LAUPLULLH
y uaHua (A/) uysunagu? Apmatypa MaTepuanuHuur - 4iuniliH

KeHramw koapuupeHtTHn a = 0,13- 10-m —  geb ontm

JA/ = al0(/—/0 = 48 mm.]

9.22. beTtoH nauTaHWHr Jo=0°C parwn ysyHauru /,,-
= 1,18 m 6ynca, YHWHI UXTUEpUiA ~apopaTgaru y3yH/LM-
HUHF t "apopaTra 60rnaHuw rpa@uUruHM YmnsmMHr. be....
HUHT  UCCLUYLUKAAH UMUK, KeHrainw  Koa(puumeHTn n

= 0,12 *10~4—.
K

9.23. Kypunuw  KoHCTpyKuuanapu cudatunga nyn,u
nuctnap “ynnaHunagu. *0=0°C pfa JAUCTHUHT yn4yamanpm
a=40 mm, n= 2000 mmM, c= 8000 mmMm. “apopaT *=30°C|num
KyTapuica, YHWHr “axMmu uaHya y3rapagu? [ynaTHULW
NCCUMIMKAAH — YM3UMIM KeHTrainw  Ko3(uuneHTn a-*

= 12-10-6 . \\V = a b-c-3a(t—/0)= 691,2 cm3] '
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MWUTTPUANNapHUHT 3UUNUTM Ba ypTaya 3uunuru, Kr/m3

MnTtepHan

1 piAHAT
Ovi'iroill

MwwunenguemeHT
11 H> Of 10il
kf'iMMiiiT 6eToH
1Huvm 6eToH
lbuumnycT

MYuH

11f /a1

N.rny

lyHpoy,

11/ N T
FMit ynanmam pawT
M p

Msapmap

||y in oiHacwk
Wndep

3Nk Ypraua 3uunmk

2G00—2800 2600—2700
2400-2600 2100-2400
2500—2600 1600—1900

2900-3100 _
2600—2900 2200—2500

800—1200 500-1800
400-1100 250-800
40—220
6800—7700 .
7500—7800 —
— 350-660
1300—2000
1400-1600
1700—2000
1800—2600
2600—2700
2400—2700
2800

MaTepuannapHUHI couma 3Muanru, Kr/m3

Martepuan

HTiil «n
pMWT waran
(LUHKTOW waran

Couma aHunInK Martepuan Couma 3nMunmk
1500-1700 HOpTﬂaH,qLI,EMEHT 1000-1400
1250-1550 Kepam3|/|T waran 250-600

1200-1500  KyPY KM 1200-1650



mwK

MaTepuannapHUHr CONMUWITUPMA UCCHAIUK CUTHMANapn

Conuwtnpma
Martepunan UCCUKNUK
CUPUMU

ActanbT 0,92
BeToH 0,88
runc 0,84-0,92
Noii 0,84—1,05
FpaHuT 0.8
ny6 2,39
Kopa uaparai, Ka-

paTam 72
Temup-6eToH ,
Tow

Kusnn ruwt
Cunnkat rmwT

[oNeNolNol V]
00 0 00 oo ~

N oo

Kr-K

ConvHHU
Martepuan MCCUKANK

Hu UMK

Mys3 2.00
B?p 0.H/
Mapmap 0.0a
Kym 0,7(1
PesnHa 2.0
Mynat 0,60
[epasa wwuwacu 9,07
LWndep 0,7
Y?aH 0,54
ANOMUHNIA O.HH
Temup 0,44
KpemHuii 0<M

MaTepuannapHUHT UCCULANKAAH YU3NLAN KeHraiuw Temnepatyp»

KoaphnumeHtTn a, 10~6"-
C

ANOMUHUIA 23,8
Mynat 11-12
UYsaH 10,0
Oup 6eToH 10— 12
paHnTt 6-9
Puwt 3-9
Mys3 51

Mapmap 3—15
[epasa oiHacu 9,6
LLindep 6-12
Efom (Tona 6?1inab) 2-6
Efo4 (TOnara KyH-

fanaHr WyHanuu-

na) 50-60

MaTtepuannapHuHr KOHr mogynu (t = 20°C pga) lMa

AnOMUHNI 70-71
BeToH 14,6-23,2
paHuT 49
AypantoMuH 71
Temup 190-210
MwT 2,7-3,0

M ya(/=—4°Cpa) 10
Mapmap 56-73
nynar 200—220
Lwnwa 50-60
UYsH 115-10
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