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Peuienns.

1. IlycTh nmpu mepBoM paBHOBECHH PACCTOSHHS OT KapaHalma g0 MsSda U JI0 TUPU OBLIH PaBHBI [
u ly coorBercTBerHO. OOO3HAYNM BEJIMYUHY IIEPBOTO CABUIA Yepe3 T, a CYMMAaPHBII CABHUI 3a JiBa pa3a
4yepe3 y. Torya Tpu yc/ioBus paBHOBeCHs pbluara Oy/yT UMeThb BU/I:

Mll = ml2
M(ly + z) = 2m(ly — x)
M(ly +y) = 3m(lz — y)

Brerunrasa IIepBo€ ypaBHE€HHE N3 BTOPOI'O U TPETHEIrO IIOJIYIUM:

Mz =mly — 2mx
My = 2mly — 3my
Orcioga
3y — 4x
20 —y

M = m = 600 r.

B Bapuante npo ¢gyrbosbubiii Msaa dpopmysia ta ke, orBer 450 T.

2. Tlycrh h — rayOmHa KOJIOALA, § — YCKOpeHne CBOOOIHOTO TMAaJdeHUs, T — MPOMEKYTOK, B TeYEHUEe
KOTOPOTrO KpPBIIIKa OTKpbITa. [lalnble mog06panbl Tak, uro h/(gr?) =1

3aMeTuM, UTO CAUIIKOM JOJIO HOAHAMATHCA MIAPHK U3 KOJIOAUA He MoxkeT. Hambombiree Bpems
nogbema \/2h/g = 74/2. TI09TOMY IIAPHK MOXKeT BBUIETETh TOJIBKO B TEUYEHHE IEPBOIO OTKPHITHSI
KPBINIKK ¢ MOMEHTa 3anmycka nmapuka. CKOpocTh He JOIKHA ObITh CAUIIKOM OOJIBIION, 4TO0BI KPHITIKA
yCIiesia OTKPBIThCsT K MOMEHTY JjioJieta mapuka (7/2), BeibepeM och Y HAPABJIEHHYIO BBEDX C HYJIeM Ha
YPOBHE KPBIIIKH:

T T2
Y(7/2) = —h + Vpaa T — £ = 0.

4

yIa/IeT Ha KPBINIKY B MOMEHT BpemeHu t = 47. 3amMeTnuM, 9T0 B 9TOT MOMEHT KPBINIKA 3aKPbITa. TaKuM
00pa3oM, PN Pa3HBIX HAYAJIBHBIX CKOPOCTSX TMIAPUK MOXKET YIaCTh Ha KPBIIMIKY B MOMEHTHI BPpEMEHU
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3. okaxkem, uro PV nuarpamme Obl1 n300parkeH NpsiMOYTOJIBHUK. /lelicTBUTEIbHO, BCE TPSMbIE
JINHUW, KPOMe BePTUKAJBHBIX B KoopawHatax PV omnuceiBaiorcs ypasuenuem P = oV + (. Ilpu stom

T = —RV(on+ﬁ). DTO ypaBHEeHHE ONHCHhIBaeT B KoopauHarax V' npsmyio Toibko eciam, o = 0.
v

Bamernm, uto juaun V' = const takzke npgambie B V1 koopaunarax. (dasg PV u PT koopauuat
JTOKA3aTeThCTBO AHAJIOTUIHO).

E,Z[I/IHCTBGHH&H AnaroHaJib, KOTOpasd MOZKeT 6bITb ITapaJijieJibHa OCH KOOPpAMHAT, IMOKa3bIBaeT, YTO
TeMIeparypa B JIBYX BepIIHHAX OAMHAKOBA. TakuM 00pa3oM, H3BeCTHO, uTo B PV KoopamHaTax mporecce



n300pakaeTcs IPIMOYTOJIbHIUKOM. 3a/IaHbl TeMIIEPATyPhl JIBYX MPOTHBOIOJIOKHBIX BEPIIUH, U U3BECT-
HO, YTO TeMIepaTypa JBYX JAPYTUX BEPIINH OJIMHAKOBA.

[Iycrh craguu mpomecca onmuchiBaioTcss ypaBaenusaymu V = Vi, p = py, V = V5, p = po. Banumem
ypasuenusi Menjeneesa-Kianeitpona s BepIinm:

mVi =vR(t1 +273), p1Va = vR(t + 273), paVa = vR(ts + 273), poVi = vR(t + 273).

YMHOKHUB IIepBOe ypaBHEHHE HA TPEThe, a BTOPOE Ha YeTBepPTOe W NMPHUPABHSAB IPaBble YaCTH IIOJIY-
YeHHBIX YpaBHEHHUI TOTyInM

t= \/(tl + 273)(ty + 273) — 273.

Bapuanrbr:

5. 33°C

6. 69°C

7.~ 87°C

8. 50°C

4. 3anucas pasjiozkenue MHoroujiena Ha muozkutesu: t3 — ct? + 350t — 1000 = (t —t)(t —t1)(t —t1),
rie t1,%s,t3 — KOpHA MHOTOYJIEHA, MOJYYNM:

tl + tg + tg =C
ity + tots + t3ty = 350
tltgtg - 1000

CaoiicTBO reomerpudeckoil mporpecenn: 2 = tits3. Torma t3 = 1000, ty = 10.
HaJstee mojicrapiiss to B ypaBHenue, HaxoanM ¢ = 35. [ToaTomy

t+ 13 =25
tyt5 = 100.

Otciona t; = 20, t3 = 5. 3HaUUT, CJIeAYOMKI HHTEpBaI BpeMeHn paBeH 2,5 roga. Oreet: Yepes 2,5
roja.

Bapuanrbi:

Bapuant 6. Hepes 27 jier.

BapuanT 7. Hepes 40 jer.

Bapuant 8. Yepes 1/3 roga (umm 4 mecara).

’ 5. TIpoao/KuM JIMHMIO, COEAMHAIONLYI0 OCHOBaHHME CTEepPXKHEH J10
nepecevyeHus ¢ Och Kadejieir. MeKy HUMH TOCTOSHHBINR yros o, He
3aBUCAIINI OT yTJ1a OTKJIOHeHWs Kadeseil. Hopmaab K cumennio npu
JF060M yTJIe OTKJIOHEeHHsT 00pasyeT yros m/2 + « ¢ ocbio Kadesei (CM.
puc. ciesa)

[Tpu npeseibHOM yrj1e OTKJIOHEHHS YIOJ1 ME2K/Ly HOPMAaJIbIO K CHJIe-
HBIO U BEPTHUKAJIBIO €CTh YTOJI TPEHUsl, ONPEIEAIeMblii COOTHONIEHUEeM
tgy = p, orkyna cosy = 1/4/1 4 p2, siny = u/+/1 + p2.

PaceMoTpuM TpexXrpaHHbIi yros, o6pa3oBaHHBI HOPMAJIbIO K CH-
JIEHBIO, BOCXOJISITIEN BEPTUKATBIO, U OCHIO Kadeseil (cM. puc. cupasa).

B HeM u3BeCTHBI BCe TPU ILIOCKHMX YIJIA: MEXKJYy HOPMAaJblo K CH-
JIEHBIO M 0CBI0 Kavesieii (/2 + «), MexK/ly HOPMAJbIO U BEPTHKAIBIO
(7) m Mexx Iy och 1 BepTuKaabio (7/2). Tpebyercs HaiiTu ABYrpaHHbIH
yros 3 MexKJly BepTUKAJIBHOM ILIOCKOCTBIO H IIOCKOCTBIO Kavestedi (HopMaJiu K cujieHbio i ocu). IIporus
Hero JIeXkKuT yroJ . ITo TeopeMe KOCHHYCOB JIjisl TPEXTPAHHBIX YIJIOB

cosy = cosa’ cos /2 + sin o’ sin /2 cos B.

Orcroza cos f = cos~y/sina’ = cos~y/ cos a
it v v ’



1 Vd? + a?

B = arccos | ———— | = arccos | —
V14 p?cosa 1+ p2d
OTMeTuM, 9TO OTBET OIIpPeJIesIeH, eCJIM COS7Y < COS @, T.e. & < 7y, & 9TO YCJIOBUE
BBIIIOJTHEHO, B CHJTy TOTO, YTO MO YCJOBHIO B HUKHEM IOJOXKCHHH Kadeaeil KyKa
VAEPAKUBAIACD Ha CHICHBE CHJIAMHU CYXOI'O TPEHHS.



