MockoBckuii rocymapcTBeHtbiit yHuBepcuter nmenu M. B. JlomoHocoBa

OauMmnuaga mKoJbHUKOB JIomoHOCOB—2024
0 MEXaHUKE U MaTeMaTU4YeCKOMY MO/IeJIMPOBAHUIO

Bapuant 241

1. TaBpuia, cOerast BHU3 10 JABIXKYIIIEMYCsl BBEpX 3cKajaTopy, Hacaurasa 60 crymnernek. [tadupa, maras BBepX 1o 3TOMy
2Ke ackasiaropy, Hacuntaga 30 crynenek. CobcTBeHHAast CKOPOCTh 'aBpuiibl B Tpu pasa 60Jibille COOCTBEHHON CKOPOCTH
Inacdupsr. CKOBKO CTYIEHEK BUJIHO HA 9CKAJIATOPE B JIAHHBIA MOMEHT BPEMEHH, €CJIM €r0 CKOPOCTD JBUKEHMsT TOCTOHHAT

2. B osepe miaBaer xMbIX B (popme Kybuka maccoii 160 r. Ty yacTb KyOuKa, KOTOpas HAXOIUTCS IO, BOMIOH, HAYMHAET
€CTh PBIOKa CO CKOpOCThIO 15 T B MunayTy. OJHOBPEMEHHO C HEll HAIBOIHYIO 9aCTh HAYNHAET €CTh ITUYKA CO CKOPOCTHIO
5 r B MuHyTy. CKOJIBKO rpaMM checT ntidka? IlmorrocTs &mbixa 0, 6 r/cm?, mnotnocTs Boapr 1 r/em®.

3. Qepmep npuodpes KBaIpaTHOE II0JIe, Yepe3 KOTOPoe IPOXOAUT y3Kas TpouuHka. OcMaTpuBas IoJe, OH IPOIIET IO
yaacTKy AB 3a 15 MHHYT, 3aTeM CBEPHY/I MOJ MPSMBIM YTJIOM HaJIeBO U mporrest 1mo yuacrky BC 3a 8 munyt. [locse sToro
OH CBEPHYJI IIOJ] IIPSIMBIM YTIJIOM HAIpaBo u mporres o ydactky C'D 3a 6 munyT. Bc€ 9T0 BpeMs OH II1eJI ¢ MOCTOSTHHOMN
ckopocTbio 3 kM/4ac. OH peruii, 4To Ha BepxHeil 4acTu 10Js (OKpalleHa CBETJbIM) OH IIOCAIUT JbIHH, KOTOPbIE B 9TUX
Kpasgx JafoT ypoxkaitnocrs 300 11/Ta, 1 KOTOpbIe MOXKHO TIPOJATH 1O TieHe 4 Toic. py6. /1. Ha HuxKHeit qacTu mosst (okparmeHa
TEMHBIM) OH MOCAIUT apOy3bl, ypoxKaiHocTh KoTophix 400 11/Ta, 1eHa npogazku — 3 Toic. py6. /1. Oupegenure cyMMapHyO
BBIDYUKY bepmepa.

4. Cummerpuunbiii 6pycok maccel M = 1 Kr ¢ yriybJjieHueM B BUJle TOPH30HTAJIbHO PACIIOJIOXKEHHON ITOJIOBUHBI
mnHIpa paguyca R = 20 ¢M (cM. PHCYHOK) CTOUT Ha IJIaJIKOM MOPU30HTAJIBHOM MOBEPXHOCTH OKOJIO BEPTHKAJBHOMN
crenku. I3 Toukn A 6e3 TpeHus HAYMHAET COCKAJIL3bIBATH MaJjleHbKas aiiba maccol m = 250 1.

A) Kakymo ckopocTs GyieT uMeTh 6pycoK, Koria maifita okaxkercst B Touke B B 2023-ii pas?
B) Kakyto ckopocts Oyjer umerb Gpycok, Korja maiiba okaxercs B Touke B B 2024-if pa3?

5. B BepTHKaIbHOM 3aKPBITOM MUJIHHIPE PACIIOIOXKEH MOPIIEHb, KOTOPBI MOXKET JABUTATHCSA B IMUIHHIpPE O0€3 TPEHNs.
B muusap mo 06e cTOPOHDBI OT MOPIIHS BBEIU OJMHAKOBOE KOJUYIECTBO OHOIO W TOTO 2Ke ra3a. ['a3 u MuInHAp HaXOIATCs
B paBHOBeCHOM cocrostauu pu Temieparype 1 = 273 K. [Ipu 3ToM 06beM BepxHEil YaCTH MUJINHIPA HAJ[ IOPIIHEM B 2
pa3a 6oJibllle, YeM HU2KHeH dacTu 1o, mopiraeM. /[0 Kakoil TeMepaTypbl HATPEJI [UJINHID C Ta30M, €CJIU OTHOIIEHUE

00beMOB BepxHeil 1 HUYKHEH JacTeil cTajgo paBHBIM %

6. Kocmuueckuii annapar obHapyzkui cucremy u3 1Byx 3Be31 Alpha u Beta, paccrosiaue mex iy koropbiMu 2L He
MEHSIETCSI CO BPeMeHeM U MOOJIN30CTH OT KOTOPBIX HET JPYTUX MACCUBHBIX 0OBEKTOB. BBLIN M3MepeHbl JefiCTByoIue Ha
aIrmapaT Co CTOPOHBI 3BE3J] CyMMAPHbBIE CUJIbI B JIBYX PAa3HBIX TOYKAX MPSIMOIL, TPOXOISAINEH depe3 9TU 3BE3JIbL:

— KOT/Ia alapaT HAXOAWJICS Ha PABHOM PACCTOSTHUU OT STHUX JBYX 3BE3I;

— KOIIa ammapar Haxoauics Ha paccrosHuu L or 3Be3usl Alpha.

OTHolleHne 11epBOil CyMMapHOIi CUJIBI KO BTOPOil OKa3aJI0Ch PaBHO 7.
A) Haiiaure ornorrenne maccen! 38e36l Alpha k macce 3Besunr Beta, ecomm n = 1/2.
B) Oupezenure BO3MOXKHBIE 3HAYECHUS OTHOIIECHAS MACC ITUX JBYX 3BE3J JJIsd KaXKJI0I0 HEOTPUIATEIHHOIO 3HAUCHUS 1.

18 gespans 2024 200a 2. Mockesa



MockoBckuii rocymapcTBeHtbiit yHuBepcuter nmenu M. B. JlomoHocoBa

OauMmnuaga mKoJbHUKOB JIomoHOCOB—2024
0 MEXaHUKE U MaTeMaTU4YeCKOMY MO/IeJIMPOBAHUIO

BapunanT 242

1. TaBpuia, cOerast BHU3 10 JABIXKYIIIEMYCsl BBEpX 3cKajaTopy, Hacaurasa 50 crynernek. [adupa, maras BBepX 110 3TOMY
2Ke acKasiaTopy, Hacuurasia 25 crymnenek. CobcTBeHHAast CKOPOCTh [ 'aBpuiibl B Tpu pasa 60Jibilie COOCTBEHHON CKOPOCTH
Inacdupsr. CKOBKO CTYIEHEK BUJIHO HA 9CKAJIATOPE B JIAHHBIA MOMEHT BPEMEHH, €CJIM €r0 CKOPOCTD JBUKEHMsT TOCTOHHAT

2. B osepe miaBaer xMbIX B (popme Kybuka maccoii 160 r. Ty yacTb KyOuKa, KOTOpas HAXOIUTCS IO, BOMIOH, HAYMHAET
€CTh PBIOKa CO CKOpOCThIO 15 T B MunayTy. OJHOBPEMEHHO C HEll HAIBOIHYIO 9aCTh HAYNHAET €CTh ITUYKA CO CKOPOCTHIO
5 r B MuHyTy. CKOJIBKO rpaMM checT ntidka? IlmorrocTs &mbixa 0, 6 r/cm?, mnotnocTs Boapr 1 r/em®.

3. Depmep nprobpest KBaJpaTHOE IoJIe, Yepe3 KOTOPoe MPOXOANUT y3Kas Tponunnka. OcMaTpuBast 1oJie, OH IIPOIIeJT 10
yaacTKy AB 3a 12 MuHYyT, 3aTeM CBEPHYJI MOJ MPSAMBIM YTJIOM HaJIeBO U mporres 1o yuacrky BC 3a 9 munyt. Ilocse sToro
OH CBEPHYJI IO/, IPSIMBIM YIJIOM HAIPaBO u mporres mo ygactky C'D 3a 6 munyT. Beé 9T0 BpeMsi OH IIes1 ¢ TOCTOAHHON
ckopocTbio 4 kM/4ac. OH peruii, 4To Ha BepxHeil 4acTu 110Js (OKpalleHa CBETJIbIM) OH IIOCAIUT JbIHHU, KOTOPBIE B 9TUX
Kpasgx JafoT ypoxkaitnocts 300 11/Ta, 1 KOTOpbIe MOXKHO TIPOJIATH O IieHe 5 Thic. py0. /1. Ha HuKHeit qacTn mosst (okparmeHa
TEMHBIM) OH MOCAIUT apOy3bl, ypoxKaiHoCcTh KoTophix 500 11/ra, 1eHa npogazku — 3 Toic. py6. /1. Oupegenure cyMMapHyO
BBIDYUKY bepmepa.

4. CummMmerpuuHblii 6pycok mMaccel M = 0,8 Kr ¢ yriybJjieHreM B BUJIe TOPU30HTAJIBHO PACIIOJIOKEHHON TOJIOBUHBI
muInHIpa pajguyca R = 45 ¢M (cM. PHCYHOK) CTOUT Ha IJIaJIKOH MOPU30HTAJIBHOM MOBEPXHOCTH OKOJIO BEPTHKAJBHOMN
crenku. I3 Toukn A 6e3 TpeHus HAYMHAET COCKAJIb3bIBATH MaJjleHbKas maiiba maccol m = 200 r.

A) Kakymo ckopocTs GyieT uMeTh 6pycoK, Koria maifita okaxkercst B Touke B B 2023-ii pas?
B) Kakyto ckopocts Oyjer umerb Gpycok, Korja maiiba okaxercs B Touke B B 2024-if pa3?

5. B BepTHKaIbHOM 3aKPBITOM MUJIHHIPE PACIIOIOXKEH MOPIIEHb, KOTOPBI MOXKET JABUTATHCSA B IMUIHHIpPE O0€3 TPEHNs.
B muusap mo 06e cTOPOHDBI OT MOPIIHS BBEIU OJMHAKOBOE KOJUYIECTBO OHOIO W TOTO 2Ke ra3a. ['a3 u MuInHAp HaXOIATCs
B paBHOBeCHOM cocrostauu pu Temieparype 1 = 273 K. [Ipu 3ToM 06beM BepxHEil YaCTH MUJINHIPA HAJ[ IOPIIHEM B 2
pa3a 6oJibllle, YeM HU2KHeH dacTu 1o, mopiraeM. /[0 Kakoil TeMepaTypbl HATPEJI [UJINHID C Ta30M, €CJIU OTHOIIEHUE

00beMOB BepxHeil 1 HUYKHEH JacTeil cTajgo paBHBIM %

6. Kocmuueckuii annapar obHapyzkui cucremy u3 1Byx 3Be31 Alpha u Beta, paccrosiaue mex iy koropbiMu 2L He
MEHSIETCSI CO BPeMeHeM U MOOJIN30CTH OT KOTOPBIX HET JPYTUX MACCUBHBIX 0OBEKTOB. BBLIN M3MepeHbl JefiCTByoIue Ha
aImapaT co CTOPOHDI 3Be3]] CyMMAapHbIe CHJIBI B JIBYX PA3HBIX TOYKAX MPAMOI, MPOXO/SIIEN Yepe3 9TU 3BE3b:

— KOIJIa ammmapaTr HaXO/IUJICS Ha PABHOM PACCTOSHUU OT ITHX JIBYX 3BE3]I;

— KOIIa ammapar Haxoauics Ha paccrosHuu L or 3Be3usl Alpha.

OTHolleHne 11epBOil CyMMapHOIi CUJIBI KO BTOPOil OKa3aJI0Ch PaBHO 7.
A) Haiiaure ornorrenne maccen! 38e36l Alpha k macce 3Besunr Beta, ecomm n = 1/3.
B) Oupezenure BO3MOXKHBIE 3HAYECHUS OTHOIIECHAS MACC ITUX JBYX 3BE3J JJIsd KaXKJI0I0 HEOTPUIATEIHHOIO 3HAUCHUS 1.
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Pemenwne.

1.2.1 TaBpuia, cOeras BHHU3 IO JIBIKYIIEMYCsl BBEPX dCKajaaTopy, Hacuntas 60 crynenek. I'nadupa, maras BBepx
10 9TOMY Ke 3cKaJjiaropy, Hacuuraia 30 crynerek. CobcTBeHHas CKOPOCTh [aBpuJibl B Tpu pasa 0oJibIlle COOCTBEHHOM
ckopoctu [tacdupel. CKOJIBKO CTYIIEHEK BHJIHO Ha 3CKAJIATOPE B JAHHBII MOMEHT BPEMEHH, €CJIU er0 CKOPOCTh JBUMKEHUS
TOCTOSTHHA?

Otser: 48.

Pemenne. Ilycts @ — kosmmgectBo crynenek, F u V' — ckopocru sckasaropa u lmadupsr coorsercrsenno. Torma
ckopocTh I'aBpuiisl pasaa kV. 3a To Bpemst, uro [tacdupa mogHsach 1o sckajgaropy, ona ysuiesna 30 cTyleHek, a TaKiKe
[IPOIIIA BECh ICKAJATOP. 3HAYUNT, BKJIQJ dCKAIaTOpa cocraniseT x — 30 JOMOTHUTEIbHBIX CTyleHeK. 110CKoIbKY oHI
JBUTAJINCH C IMOCTOSTHHOW CKOPOCTBIO B TE€YEHHE BCEr0 BPEMEHM, TO OTHOINEHHWE MPOUJIEHHBIX MMM PACCTOSHUN PaBHO
OTHOIIIEHUIO UX CKOPOCTEN:

30/(x—30)=V/E

Amnasorudno, 3a BpeMsi, KOTOpoe 1moTpeboBasioch ['aBpuiie, 4ToObI CIIyCTUTHCS 110 9CKAJIATOPY, OH yBujesa 60 cTyreHex,
CJIEJIOBATEJIBHO, SCKAJIATOD JIOJ2KEH ObLI IPOiiTH 3a 310 BpeMms 60 — = cTyleHex.

Taxum obpazom: 60/(60 — x) = 3V/E.

Orcrona (3 -30)/(xz —30) =60/(60 — x) = 3(60 — z) = 2(x — 30) = = = 48.

B obmem Buze: a = 60,0 = 30,k = 3.

Otser: x = (ab(k +1))/(bk + a)

1.2.2

Otser: 40.



2.4.1 B ozepe mwraBaer xkMbIX B dhopme Kybmka maccoit 160 r. Ty wacTts KyOuka, KOTOpast HAXOMUTCS IO, BOIOI,
HAaYMHAET €CTh PBIOKA €O CKOpOCcThio 15 r B MuHyTy. OJHOBpEMEHHO C HEll HA[BOJHYIO YaCTh HAMHHAET €CTh ITUYKA CO

cKkopocThio 5 r B MunyTY. CKOMIBKO TpaMM cbhect ntudka’ ILmoTHocTh skMbixa 0,6 r/cM?, mioTHOCTH BOIbI 1 r/ oM.
Orser: 40 ¢

Perrenne. IToka KMbBIX He CHEJIH IOJHOCTHIO, 9ACTh €ro OyJIeT HAXOAUTHC MO/ BOJOI, & 9acTh HaJ| BOuOi (Ipu 3ToM He

uMeeT 3HAYEHUs, B KaKOi nporoprun). [loaromy pelibKa 1 ITHYKA 3aKOHYAT €CTh OJHOBPEMEHHO. 3a 9TO BPeMs PhIOKA
15 . _ 5 . _
cbect 1575 - 160 =120 1, a nrudka 75 - 160 =40 .

YuciieHHble 3HAYEHNs IJIOTHOCTEN 3/1€Ch POJIM HE UI'PAIOT.
2.4.2

Otser: 40 r



3.1.1 Depmep mpuobpest KBaJIpaTHOE MOJIE, Yepe3 KOTOPOe MPOXOAUT y3Kas TpornuHka. OcMaTpuBasi 1oJjie, OH MPOIIeST
o ygactky AB 3a 15 MuHyT, 3aT€M CBEPHYJI IO, MPSIMBIM YIJIOM HaJIEBO U mpoiies 1o yaactky BC 3a 8 munyT. [Tocse
9TOT0 OH CBEPHYJI IIOJL IIPSIMBIM YIJIOM HAIIPaBo U mpoirest 1o yuyacrky C'D 3a 6 muyT. BCE 310 BpeMsi OH IIeJI C MOCTOSIHHOI
ckopocThio 3 KM/4uac. OH pemmil, 9To Ha BepXHeH JacTu 1noJisi (OKpAIlleHa CBETIbIM) OH IIOCAJUT JIBIHHI, KOTOPbIE B 9THX
Kpasx gaioT ypoxaitnocrs 300 11/ra, u KOTOpble MOXKHO IIPOJATH 110 neHe 4 Toic. py6. /1. Ha muzkneit qactu noss (oKpariena
TEMHBIM) OH IOCaAuT apOy3bl, ypoxKaiinoctb KoTopbix 400 11/Ta, reHa npogaxu — 3 Tbic. py6. /1. Oupegenure cyMMapHyIo

BBIPYUKY (bepmepa.

D

A

Peruenune. nubl yuactkos AB, BC uC'D (0HU IOJIy9aroTCsi yMHOXKEHHEM CKOPOCTH Ha COOTBETCTBYIOINEE BPEMsl)
PaBHBI COOTBETCTBEHHO

3-15/60 = 3/4 km=750 ™, 3 - 8/60 =,4 km=400 M, 3 -6/60 = 0, 3‘'km=300 M.

[Iponosmkum napasienbabie npsymbie AB u C'D 1 npoBejieM MepreHInKyJIsipHble UM JIUHUA depe3 Touku A u D.
B pesyabrare mosryauM mpsiMOYroJibHUK € quaroHajbio AD. Cropossl npsimoyrosibHuka pasabl 750 + 300 = 1050 M
u 400 M. 3arem 1o teopeme Iludaropa maxomum: AD? = 10502 + 4002 = 1262500. ITocKOIBKY KBAIPAT JHATOHAJI
paBeH YABOEHHON TJIOMIAIN KBAIPATHOTO TOJIsI, TO IJIOMA b Mo paBHa 631250 kB. M.= 63, 125 ra. /IpiHu npuHOCAT 110
300 - 4 = 1200 ToIic. py6. ¢ rekrapa. Tak kak u 400 - 3 = 1200, To apOy3bI ¢ reKTapa MPUHOCIT TAKYIO K€ BBIPYUKY, UTO U
aeman. [lostomy cymmapnas Beipydka dpepmepa pasua 63,125 - 1200 = 75750 Toic. py6. = 75,75 muH. pyo.

OrtBer. 75,75 MmutH. pyoO.

3.1.2.

Otger. 135 muH. pyo6.



4.2.1 Cummerpudnbiit 6pycok macchl M = 1 Kr ¢ yrirybjieHneM B BUJie TOPU3OHTAIHLHO PACITOJIOKEHHON TOJIOBUHBI
mumaapa paguyca R = 20 cM (cM. pUCYHOK) CTOUT Ha TVIAJKOW MOPU30HTAJILHON IIOBEPXHOCTU OKOJIO BEPTUKAJILHOI
creHku. VI3 Toukn A 6e3 TpeHust HAYMHAET COCKAJIb3bIBATh MaJjleHbKas Imnaitba maccol m = 250 r.

A) Kakyio ckopoctb OyzierT nMerh GPyCcOK, Korja maiiba okaxercs B Touke B B 2023-ii pas?
B) Kakyio ckopocTs Oyer uMeTh OpYCOK, KOrja Inaiiba okaxkercs B Touke B B 2024-ii pa3?

OTser: A) 0; B) 0,8 m/c
Beenem obosnadenue: o = % =4.

Pemenne. Korna maiiba B mepsblil pa3 okaxkercst B ToUke B, OHa MMeeT CKOpoCTh vy = /2gR, a 6pycok mokourcs. Kak
TOJIbKO Mmaitba mepeiizer va BC, 6pycok nauner npurkenue. [lyctb ock x Biupaso. O603HAYNM U U ¥ IIPOEKITUU CKOPOCTH
maibbl U TOPKU HA OCh T JijIs T€X MOMEHTOB BPEMEHHU, B KOTOPbIE IMaitba HaxonuTcs B HKHel Touke B. Cucrema jyis
OIIPeJIeJIEHUS U U U IIOJIyIaeTCsl U3 3aKOHOB COXPAHEHUs UMIIYJIbCA M SHEPIHUH.

muvg = mu + Mo,

mvg . mu? + Mo?
2 2 2

Haxonum mBa perenust:
L u=vy,v=0

— l-a —
II. u = iTabo, V=

vo=+/2-0,2-10=2m/c; v==2-vy=0,8 m/c

Samerum, 4TO I 06010 o B ciay4dae 11 BbIoJIHEHO U4 < v, T.e. OTHOCUTEBHO MOPKH Iaiiba jiBuxKercst BjaeBo. Korma
maitba HaxoguTcs Ha gayre BC, cuia, ¢ KOTOpoil oHa JeficTByeT Ha OPYCOK, HMeeT IOJOKUTEIHHYIO COCTABJIAIONLYIO B
nanpasjenun . Ecin ke maiida va AB, To orpunarensuyio. T.e. noka maiiba na BC, 6pycok yckopsiercs, eciu Ha AB —
TOPMO3UTCH.

3HaguT, 9Ta cucTeMa OyIeT JABUTraThCs cieayomuM obpasom. Korma maiiba mepsbiit pa3 B ToUke B, ee CKOPOCTh Vg,
6pycok nokontest. [ToroM maiiba Hauser nogauMaThest 110 xyre BC' (1o Toukn C', KOHEUHO, He JOTSIHETCsI ), 3aTéM 0OPATHO.
Bce 310 Bpemst 6pycok yckopsiercsi. Korma maiita cHoBa B Touke B, ckopocTh 6pycka MakcuMmasbHa (pernenue IT).B sTor
MOMEHT CKOPOCTB Iaifibbl OTHOCUTEILHO OPYCKa HAIIPABJIEHA BJIEBO.

3arem maitba nomnasaer Ha AB, U Bce TO BpeMs, KOTJa OHA JBUXKETCS 10 AB BBepX-BHU3, OPYCOK TepSeT CKOPOCTh.
Korma maitba B ouepemmoit pa3 oka3biBaeTcsa B B, cKOpocTh OpycKa paBHa HYJIO, a CKOPOCTDL Imaitonl vg. lasee Bce
IIOBTOPSIETCS.

Taxkum obpazoM, Korja maiiba n-ii pa3 OKa3bIBaeTCsi B TOUKe B, TO Jjis HEYETHBIX 1 uMeeT Mecto 1, jjist derabrx — 1.

14+« Yo

4.2.2
Otser: A) 0; B) 1,2 m/c



5.2.1 B BepTHKAJBHOM 3aKPBHITOM IUJINHJIPE PACIIOJIOXKEH IOPIIEeHb, KOTOPBI MOXKET JIBUTATHCS B IHIJIMHIApE 0e3
Tpenus. B nuiauHAp 10 066 CTOPOHBI OT MOPIIHSA BBEJIM OJMHAKOBOE KOJIUYIECTBO OIHOI'O U TOTO 2Ke ra3a. 1'a3 u 1muanuap
HaXOJATCd B PaBHOBeCHOM cocTosinum npu temieparype 1 = 273 K. IIpu srom o0beMm BepxHeil 9acTH IUINHIPA HAJL
[OPIIHEM B 2 pa3a 0oJibllle, YeM HIXKHel JacTu 1o nmopinaeM. /lo Kakoil Temueparypbl HArpeau MUJIMHIP C Ta30M, eCJIn
OTHOIIIEHHE 0OHLEMOB BEpPXHEI M HUXKHEH YacTell CTajI0 PABHBIM %

OrtBer. 491,4

Pemernne. YcioBrue paBHoBecus nopinas npu Temmeparype Ty = 273 K: % + P, = P, rie m — Macca HopIiHs, S —
ILUIOIIA/Ib HOPIIHS, P; — JlaBjleHre ra3a B BepxHell 4acTu IWJINHAPa, P — JaBjeHne ra3a B HIPKHEN JacTU IUJIMHIPA.
Wssecrno, uro Vi = aVs; a = 2, rae Vi — obbeM BepxHEl 4acTu IMUJINHAPa, Vo — 00beM HUXKHEH JacTH ITHIHHIPA.

Uz Bakona M-K PV = P,V = P, = aP;.

Awnanoruuno, npu uckomoii remueparype 77 (Bcee coorsercrsyionue dbusnueckue BenauHbl pu Temueparype 177 Gyyt
cuabxensl 3uakom ') V{ = BVY; B =32; P} = aP]

1 -1
Kpose toro, Py — P, — P} — P} HV1+V2:V1’—|—V2’:>V1(1+i):Vl’(l—i—é):V{:Vl(l—:Cgﬁa; P{:Plg -
13 zakona M-K mys Bepxmeit mopuun rasa npu Temmneparypax T u T' nmeem:
Py P{V{ (042_1)5 3.3
= =T =T~ =T =273—2 =273-1,8 =491,4 K
T T a(B? 1) 2.5 ’ ’
5.2.2

Otsert. 491,4



6.2.1.

KocMmudeckuii armapar obHapyzKujl cucreMy u3 aByx 3Be3n Alpha u Beta, paccrosinne mexiay koropbiMu 2L He
MeHsAeTCdA CO BpeMeHeM U1 IIO6JII/ISOCTI/I OT KOTOPbBIX HET JAPYTI'UX MaCCHUBHBIX O6'beKTOB. BbI.HI/I N3MepeHbl ;LeI‘/JICTByIOH];I/Ie Ha
AIIIapaT CO CTOPOHBI 3BE3[] CYMMAaPHBIE CHJIBLL B JBYX PA3HBIX TOYKAX IPIAMON, IPOXOIAIIEH Yepe3 9TH 3BE3.IbL:

— KOIJIa alllapaT HAXOJMU/ICS Ha PABHOM PACCTOSHHUU OT ITUX JIBYX 3BE3/I;

— KOI'Jla ammapar HaxXoIucs Ha paccrosauu L ot 3Be3nbt Alpha.

OrHoIleHne TIepBOil CUJTBI KO BTOPO# 0KA3aJI0Ch PABHO N.

A) Haiinure orHOmenune mMaccel 38e37161 Alpha k macce 3Be3znpr Beta, ecom n = 1/2.

B) Onpenenure BO3MOXKHBIE 3HAYEHUS OTHOIIEHUS] MACC STUX JIBYX 3BE3[] JJIsl KAXKJOI0 HEOTPUIATEJILHOTO 3HAYCHUSI 1.

Orser: A) 17/27 i 19/9.

B) (9—n)/(9n+9), eciu n € {0} U [1;9);

(9—n)/(n+9) wm (9+n)/(9 —9n), ecm n € (0;1);

cUTyalus HeBO3MOXKHA, ecyu n = 9.

Pemenne. B mepBoM ciiydae CHJIbI IPUTHKEHUS JIEACTBYIOT B PA3HbIE CTOPOHDBI U JATINKHA (DUKCUPYIOT BEJIUIHMHY:

Fy = G(m|Ma — Mg|)/L?, tne m — macca annapata, Ma, Mp — Macchbl 3Be371.

Bo Bropom ciyuae Fh = G%(MA + Mg/9).

Ilo ycsoBuio n = M %B| = = }' = Oz 1|,rzge x=Ms/Mp>0,n2>0.

MA + TB T+ 9 9z + 1

Ecin 0 < z < 1, To umeem ypasrerne 9nz +n =9 — 9z, u . = (9 — n)/(9n + 9). D10 pereHne uMeeT CMbICI, €CIIH
0<n<9.

Ecmu z > 1, 1o umeem ypasuenue Inz+n =9x—9, u z = (9+n)/(9—9n). Dro pemenne umeer cmbic, ecau 0 < n < 1.

Takum obpaszom, eciu n > 9, TO cuTyarusi HEBO3MOXKHA,

ecan 1 < n < 9, To OTHOIIEHIE MAcC HAXOJUTCH OAHO3HAYHO U pasHO (9 —n)/(9n + 9);

ecm 0 < n < 1, o mmeercs asa pemenus (9 —n)/(In+9) u (9+n)/(9 — 9n). Oun cosuanator, ecau n = 0.

6.2.2. Orser: A) 17/27 nom 19/9.

B) (9—n)/(9n+9), eciu n € {0} U[1;9);

(9—n)/(In+9) wm (94 n)/(9 — 9n), ecu n € (0;1);

CHATYyaIlsl HEBO3MOXKHA, eCJim 1 > 9.




