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____ONPEAENEHMA

300ponece — npoueccy npu KOomopom OOUH U3
MAKPOCKONUYECKUX NAPAMEMPOE COCMOAHUS
OAHHOU MACCHL 2A3A OCMAEMCs NOCHOSIHHBbIM

Maxkpockonuueckue napamempsbl — RApamempol
xapaxkmepusyloujue MaKkpoCucmemys Oa61eHUe,
memnepamypay oovem (P,V,T)



____ONPEAENEHMA

3oTepMudecku i npoiiece (3akoH boits-
MapuoTrTa) — npoyecc uzmenenuss coCmosiHusl
ONpeodeieHHOl Maccol 243a npu NOCMOSHHOU
memnepamypes

[Ipu uzomepmuueckom npoyecce T=const, m=
const.



____ONPENENEHMA

306apubiii oporecc(3akon [ei=JIroccaka) —
npoyecc usMeHeHUs: COCMOosIHUSL ONPeoeleHHOll
MACChbl 2a3d NPU NOCMOAHHOM OAGICHUU

IIpu uzobaprnom npoyecce p=const, m=
const.




____ONPEORENEHMA

3oxopubli npornecc(3akon Illapus) — npoyecc
UBMEHEHUS. COCMOSIHUSL ONPeOeleHHOl MACCbl 2a3d
npu NOCMOSIHHOM 00bemMes

IIpu uzoxopnom npoyecce V=const, m=
const.
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Heo0xoIuMo 3HaTh M3 Kypca MaTeMaTUuKU

 PeweHue ypagHeHUU U cucmem
ypasHeHuu

o JluHeUHasi pyHKUUSI U ee 2papuk

e [pachuk ob6pamHO NMPoNoOpUUOHASIbHOU
3asucumMocmu

B JAJEE



FPEILHIIFEFHME VPABHEH""

* YpasHeHUe — pageHCmeo ¢ OOHOU usnu
HeCKOJIbKUMU Heu38eCmHbIMU. 3Ha4YeHue
Heu3eecmHou, Npu Komopou rnosiy4aemcsi
8epHOe HepaseHCmeo, Ha3bleaemcsi
KOPHEM ypaeHEeHUs.

* Pewwuumb cucmemy ypaeHeHUU — 3Ha4Yum
Haumu MHO)>Xecmeo 8cexX rnap 3HavYeHuu
rnepeMeHHbIX, rpu noodcmaHo8Ke KOmopbIX
o0ba ypaeHeHuUsi cucmembl obpawaromcsi 8
8epHblepaseHcmeaea. Amo MHOXecmeo
Ha3bléaemcsi peweHUeM cucimemanl.



PEIMEHME VPABHEHMM
MCMCTEM VPABHEHMM
JlnHenHoe ypaBHeHUe

YpaBHeHue Bnaa ax=b, roe a nu b — HekoTOpLIE
yucna, a X- nepemMeHHas, Ha3biBaeTCA JINMHENHbIM
ypaBHeHUueM (npu a=+£0; x=b/a).
KBagpaTHoOe ypaBHeHue
YpaBHeHue Buaa ax>+bx+c=0, x-nepemeHHas, a,b,c
— noodbIe yucna, npuyem a =0, Ha3bIBaeTcs
KBagpaTHbIM YpaBHEHUEM.

KopHu KBagpaTHOro ypaBHeHMA HaxogaTcs no
dopmyne

r —bi\/b2 ~4ae

X
1,2
2a

npu yernoBuu, 4To b2 > 4ac -




PyHKUuA y=kx+b, roe X uy — nepeMeHHble, a kK
b — noOble gencTBUTErNbHbLIE YNCNa, Ha3bliBaeTcs
nuHenHown. NpadpukK nMHenHoUn byHKUNUN —
npsamas. insa ero nocTpoeHus AoCTaTO4YHO 3HaTb
KoopAuHaTbl ABYX TOYEK, NpUHagnexawmx
rpadouky.

Ecnu k=0, To y=b. Npadouk aton cpyHKUUUN —
npsmas, napannesnibHast ocu X, npoxoasiwias
yepe3 Touky A(0,b) ]

Y

A Y=b




Ecnu b=0, To y=kXx, rpadoukK Takoun
dbyHKUUM — NnpsaAMad, npoxoasiLiasn yepes
Havano koopanHat n Touky A (l,k).
Toraa rpadpuk PyHKUUU y=KkX+b —
npamMasda, napannenbHasa rpadguky y=kx
N npoxoasiias yepes Touky B(0,b).




[adhmK 0paTHO NpoNopLHOHANbHOM 3aBUCHMOCTH

Ecnu anga nio6oun napbl COOTBETCTBEHHbIX
3Ha4YeHUUN NePEeMEHHbIX X U Y
npounsBeaeHue xy paBHO OOHOMY U TOMY Xe
yucny, oTNIUYHOMY OT HYISA, TO NepemMeHHas
y obpaTHO nponopuuoHanbHa Xx; xy=k (k-
yucno, He paBHoe 0) unum y=k/x.

Y A
X
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OpaTuTe BHUMAHHE

Eciiu no ycjioBUI0O mapaMeTPbl COCTOSIHUS Ia3a He U3MEHAKTCS,y

3anuuuuTe ypapHenue MenjaesneeBa=Kiianeipona u BpIipasure
HEU3BECTHYIO BEJIUYNHY

Eciau 1o ycJIOBHIO JaHbI ABA MJIH HECKOJBKO COCTOSIHUII ra3a, TO NpH
peleHny 3a1a4 peKoOMeHyeTcs1 CO0JI0AATh MOCIe10BATEIbHOCThE

1. ITapameTpsbl cocTosiHus Ta3a (Kak JaHHbIey TAK M MCKOMbIE) 3alUIINTE
no ¢gopmes

1 cocmosanue | = D= V = T =

>a3a 1T 1 1 1

2 cocmoanue .= D= = T =

2a3d 2 2 2 2

3anuinu

re ypasHenue MenaeneeBa=Kii

anedpoHa s

Ka>K/1010

COCTOSIHUSy TONOJHUTEIbHBbIC YCI0BUSy PELIATE CUCTEMY, YPABHECHU

OTHOCUTEJbHO HCKOMOM BeJIUYHNHDbIa




B uunum?pe nod | -_,|
nopwHemMm Haxooumcs
eo3dyx. Bec nopuwHs
P=60 H, nnowaosb
yusnuHopa S.=20cm2,
ammocghepHoe daeJsieHuUe
p,=10° INa. lpy3 kakozo
geca Haoo MnoJsioXXumb Ha
nopuweHb, YmobblI o6Bem
eo3dyxa e UusiuHadpe
YMeHbuWwusicsi 8 dea pasa?
TpeHue He yqumbieaume,
memnepamypa
MOCMOSsIHHa ?




PELUEHME SALAY P

B yunuHdpe nood nopuwHeM Haxodumcsi eo30dyx. Bec
nopwHsi P=60 H, nnowads yunuHopa S.=20cm?,
ammocgepHoe dasJsieHue p =1 0° Ma. py3 kako20 eeca
Haodo NMoJsIoXXumb Ha nopuweHb, Ymobbl o6Lem eo3dyxa e
YusiuHope ymeHbWwursicsi @ dea pasa? TpeHue He
yyumbigaume, memMrnepamypa nocmosiHHa?

1 e |m,=m |p,=p,H(P/S,) V T,=T

AHUe 2a3a 1 1 1

2w | m =m [p_=p +(P/S)*+(P,/S,) |V,=V./2 | T =T

sAHUe 2a3a 2

p.-?



—
S

1
L m,=m |p.=p,+(P/S,) V. T.=T
2 somoy m,=m |p,=p,+(P/S )+(P./S,) |V,=V /12 |T,=T
P1-?
PeweHue:

P/S ,-OaeneHue nopwHs; P_/S -OaeneHue 2py3a.

CoanacHo 3akoHy bouns-Mapuomma p_V_=p,

(p0+P/SO) V1=(p0+P/SO+P1/SO)( V1/2).
Omcrooda

P1=pOSO+P=260(H).

Omeem: P1=260H.

vV

2




PELUEHME SALAY B4

O0beM my3bIpbKa ra3ay BCILIBIBIIETO CO JHA 03€pPa HA
OBEPXHOCThy YBEJIHYMICH B TPHU pa3a. KakoBa riiyouna
o3epa?

1
m1= p1= V1= T1=
2
m2= p2= V2= T2=
h-?




PELUEHME SALAY B4

B cBsi3u ¢ TeMy YTO Macca ra3a u ero
TeMIlepaTypa He U3MEHHI0TCH,
BOCIIOJIb3YeMCS YPaBHEHUEM
U30TEePMHYECKOIr0 mpoiecca

P V,=P.V; P, - naBeHe
Ha TryouHe hj
= * p2 =— JNABJICHHUC HaA
(pa+ % gh)v P, 3V. TIOBEPXHOCTH 03€Pas
Bripasute h n noacraBbTe 3HAUEHH S, P,
IIpoBepbTe pe3yabrars h P_
OtBer: h=20mM. °




- Tect "M3onpouecchbl” Eil

 Kax usvenumcs oasienue udeanmiozo 2asa npu
yeenuuenuu memnepamypul u obvema 2aza 6 4 paza?

)

IHYCK




Tect "H3onpouecchl™ g2l

B oounaxoewix cocyoax npu oOuHaxKosou memnepamype
naxoosmes 6000poo (H,) u yenexucnviii 2az (CO ). Macce
20306 00UHAKOEbLx KaKOU U3 2a306 U 60 CKOTBKO pa3 oKa3zvieaem
bonbuiee oasienue Ha CMmeHKu cocyoa 2




Kaxomy npoueccy coomeemcmeyem zpaghuxy
U300pasicennvlii Ha pucyuke ?

P A




_ | 4

Bo cxonvko paz uzmenumcs oasienue 8030yxd 6
yununope (puc), ecau nopwenv nepemecmums Ha L/3
61e6o P




“Haonpouecchl” B

Bo cxonvko pa3z omauwaemcst nomHoOCmb MEMand
(CP4) om nromuocmu xkucnopooa (O2) npu
OOUHAKOBLIX YCOBUAX T
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