4th International creative competition of teachers and coaches of the
Olympic reserve in mathematics, physics and informatics
MaremaTuka, pusznka koHe HH(POPMATHKA MIHAEPi OolibIHIIA

MyFaJiiM/iep MeH OJTUMITHAIAJBIK pe3epB KATThIKTHIPYIbLIAPBIHBIH |V

XAJTBIKAPAJIBIK AlIbIK IbIFAPMAIIBLIBIK 0alKaybl

15t Problem (9 points)

A cycloid is a curve described by a point on the rim of a wheel that rolls uniformly and without
slipping.
1.1.  Write the equation for the cycloid in parametric form: x(¢), y().
Radius of the wheel — R, rotation angle of the wheel — ¢. Initial position of the point:
x(0)=0, y(0)=0 for ¢=0.

A small puck slides without friction along the inclined channel, which has the shape of a
concave cycloid (see Figure-1). Initial speed and coordinates of the puck are vo=0 and (xo,)0).
1.2. Find the time it takes for the puck to slip to the bottom of the path.

1.3. Find the period of the oscillation of the puck along the path.
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Figure-1



2" Problem (13 points)

2.1. The chain of mass m and length L hangs motionless as the lower end is just touching to the
table surface (see Figure-2). The chain is released. Find the force acting on the surface by the
chain as a function of time and average force for the whole time interval of fall.

2.2. The chain was attached to the ceiling so that the chain sags under the ceiling for a distance

equal to L/(2v3) (see figure-3)
Find the tension in the chain at point A, which is at a distance L/3 from one end.

Figure-2 Figure-3



3" Problem (18 points)

3.1. A closed vertical cylinder is divided into two parts by an easily movable piston. In the lower
part there is 1 mole of air and in the upper part 2 moles of air, which can be considered an ideal
gas. In equilibrium condition, when the temperature 7,= 320 K, the volume of the upper part of
the cylinder is k;=5 times the volume of the lower part. At what temperature will the ratio of these
volumes become k,=4?

3.2. A horizontal heat-insulated closed cylinder is divided into two parts by an easily movable
piston with radius r=10 cm and mass m=0,5 kg. The total volume of the cylinder is V,=15 It. and
it is filled with diatomic ideal gas under p,=10° Pa, as on the left side, the amount of gas is twice
as much as on the right side v1=2v,. Find the frequency of small oscillations of the piston when
it is slightly displaced from the equilibrium position.

3.3. A closed, heat-insulated cylinder is filled with an ideal gas and divided by an easily movable
piston. At equilibrium, the piston divides the cylinder into two parts, in the left part the amount
of gas is twice as large as in the right v;=2v,, where the gas temperature is T,. The piston is slowly
moved and the temperature of the gas changes. Find the gas temperature as a function of n, T(n),
where n=V,/V; is the ratio of the volume of the part at the left to the that of at the right. The
adiabatic index of the gas is given as y.



4™ Problem (18 points)

4.1. An uncharged conducting sphere is placed into a uniform electric field with strength E.
Find the dependence of the surface density of the induced charge o with respect to angle a (see
figure-4). At what points on the surface of the sphere, the magnitude of the field strength will be
unchanged?

Figure-4

4.2. Two identical uncharged conducting spheres of radius R each are placed in a uniform
electric field with strength £y so that the centers of the spheres are located at a distance ¢ from
each other, where £>>R. The line connecting the centers of the spheres is directed along the
vector Ey. Calculate the magnitude and direction of the force of electrical interaction between
the spheres.

4.3. Solve the previous problem (4.2), for the condition when the line connecting the centers of
the spheres is perpendicular to the vector Ej.



5% Problem (18 points)

5.1. A rectangular frame with sides ¢ and b is located at a distance d from a straight long wire
carrying current | (see figure-5). The frame is started to shift progressively to the right with
constant acceleration a and without initial speed. Neglecting the inductance of the frame, find
the maximum value of the emf induced through it.
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5.2. A rectangular frame with sides ¢ and b is located at a distance d from a straight long wire
carrying current I. What impulse P will the frame receive when the current | is turned off, if the
active resistance of the frame is R, and the reactive resistance can be neglected?

5.3. A rectangular frame with sides ¢ and b of a thin wire lies in the same plane with a straight
long conductor at a distance d from the conductor. The active resistance and inductance of the
loop are equal to R and L. During the time interval t = L/R, the current in the direct conductor
increases uniformly from zero to I. How much heat Q will be released during this period of time
in the loop?



6" Problem (18 points)

6.1. For any optical system which the formula% + % = % Is valid, the distances to the source and

image (d and f) are measured from the so-called cardinal planes of the system (for a thin lens,
both of them coincide with the main plane). For a system of two thin lenses with focal lengths F;
and F,, separated by a distance ¢ (see figure-6), determine the position of the cardinal planes and
the focal length F of the system.

L

Figure-6

6.2. Determine the position of the cardinal planes and the focal length F for a thick converging
lens, thickness h=1 cm, with surface curvature radii R;=30 cm and R,=40 cm, made of a material
with a refractive index n=1,3.



4th International creative competition of teachers and coaches of the Olympic
reserve in mathematics, physics and informatics
MaremaTuka, pu3nka koHe HH(POPMATHKA MIHAEPi O0iibIHIIIA MYFaTiMIep MeH

OJIUMITNATAJIBIK PE3€PB KATTBIKTHIPYHIBIJIAPbIHBIH v XaJbIKapaJbIK allIbIK

HIBIFAPMAIIBUIBIK 02l Kaybl

1-tanceipMma (9 ynaii)

[ukmou — G1pKaNbINTHI )KOHE ChIPFaHAYChI3 IOHTEJIETeH JOHIeNEeKTIH METKI HYKTecl
CBI3aTBhIH KUCBIK CBI3BIK.

1.1. IukJIOMATHIK TEHICY1HIH MapaMeTPIIiK TYpiH *ka3bIHbI3: X(¢), y(¢). JleHrenexTin
panuychl - R, neHrenextin 0ypsuty Oyphimisl - ¢. Hyktenin 6actanksl opHbl: ¢ =0 yuria X(0)=0,
y(0)=0.

[{uxson minmiHIi Haya OOWBIMEH YHKETICCi3 KilllkeHe 1raiiba ceipranaiiabel (1-cyperTi
Kapanbi3). [1laiibanbiy 0acTankbl sKbUTIAMABIFRL Vo=0, OacTankpl KOOPAUHATACHI (X0,)0).

1.2. [laitGaHbIH €H TOMEHT1 HYKTEre JICHiH CHIPFBII TYCYiHE KETETIH YaKbIThIH TaObIHBI3.

1.3. lllaitGanbiH Haya OOMBIMEH TepOEITyiHIH MEPUOIBIH TAOBIHBI3.
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1-cyper



2- TancbipMma (13 ynaii)

2.1. Maccacel M, Y3bIHIBIFBI L MIBIHAKBIP TOMEHT1 YIIIBIMEH YCTE O€TIHE THII, KO3FaIbICChI3 1TYJI1
Typ (2-cypet). lpmxkeip O6ocatbunansl. Kynay OapbiChIHIAFb! IIBIHXKBIPIBIH YCTENITe TYCIpETiH
KBICHIM KYIIIHIH YaKbITKa TOYCJJIUIITIH XKOHE KaJIbl KyJIay Ke31H/er1 KbICKIM KYIIiHIH opTalia
MOHIH aHBIKTaHBI3.

2.2. HpHXKBIpBI €Ki YIIbIHAH TeOere UIreHjae, cajOblparaH OeIriHIH €H TOMEHI1 HYKTecl

tebenen L/(2v/3) KambikTsita Gosran (3-cyper). Bip merinen L/3 KaIbIKThIKTa OpHATACKAH A
HYKTECIHJIET] IIBIHKBIP/IBIH KePLTy KYIIH aHbIKTaHbI3.

2-cyper 3-cyper



3-tancbipma (18 ynaii)

3.1. Exi yursl 5ka0bIK TITHEH apHaJacKaH LUJIMHIP OHall KO3FalaThiH MOPIIEHbMEH €Kl OOTiKKe
OeJiHreH; TOMEeHT1 Oeirinae / moab, al KoFapFbl Oeirinae 2 moas aya 6ap, OHbI Uaeal ras jaemn
canayra Oomaapl. Temmeparypacel 7,=320 K Teme-TeHIIK Kyine, UWIMHAPAIH >KOFAPFBI
OeJIiriHeri aya KejeMi ToMeHri OetiriHiy kejemineH Ki=5 ece yinken 0osran. by keaemaepain
KaTbIHACKI K;=4 ece 00Tyl YIIIiH, aya TeMIepaTypachl KaHIna 00Iysl Kepek?

3.2. KenzeHeH >XbpUTy OKIIAYJIaFblll aObIK LWIMHID, JKEHUT KO3FalaTblH, paguycel r=10 cm
XKoHe maccachl m=0,5 ke ToOpIIeHbMEH €Ki Oeikke OesinreH. XKammbl kenemi V=15 aump
LMITMHIPJE, KbICHIMBI p,=10° I1a Gonrran eki aTom b1 ean ras 6ap. [IopIneHHiH ol KarbIHIaFbl
ra3 MeJiepl OH >KarblHAAFbIIaH €Ki ece Kel, v1=2v,. [lopiienpai Tene-TeHaiK KyHiHeH a3famn
BIFBICTBIPFaH/Ia Maiia 00JIAThIH TEPOETICTIH KUUTITH aHBIKTaHbI3.

3.3. luniu e naean rasel 0ap, KOJIJEHEH OpHAJIACKAH, JKbUTYOKIIIayJIaHFaH KaObIK [IMJIUHJIP, )KEHLT
KO3FaJIaThIH MOPIIEHbMEH €K1 Oellikke OesiHreH. Tene-TeHAIK Kyiae NOpUIEeHb UUIMHAPAL €Kl
OeJtikke OeieIi, coJl XakK OeJIiriH/Ie Ta3 MeJIIIepi OH XaKTarbIIaH eKi ece koen (vi=2V;) JKoHe Ta3
temriepatypacol T,. [lopiensai 6asty Ko3rauTajsl, COHa Ta3AblH TeMIiepaTypackl e3repenl. ['a3
TEeMIIepaTyPaChIHBIH N-Fa TOYeNAUTIK GyHKIUACHIH T(N) aHbikTaHb3. MyHaarsl N=V1/V, — con
*ak 0eJIir1 KeJeMiHIH OH JKakK 0eJIiri KejieMiHe KaThIHACKL. [ a3/IbIH aquadaTaablK KOPCETKIII .



4-tancpipma (18 ymaii)

4.1. Kepueyniri Eo OIpTekTi 3/eKTp epiciHe Oeitapan etkisrim map enriziuieni. Illapaa
WHIYKIUSUTAHFaH 3apSATHIH ¢ OCTTIK THIFBI3IBIFBIHBIH ¢ OYPBINIKA TOYEIIIITiH aHBIKTaHbI3 (4-
cyper). lllap OeTiHiH KaHaal HYKTEIEPIHIAC 6pic KEPHEYIITIHIH IITaMachl ©3repMeiii?
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4-cyper

4.2. Pammycel R eki Oipaeit OeiiTapanm eTKi3riml Imapiap, meHtpiepi Oip-Oipinen £ (€>>R)
KallIBIKTBIKTa OOJAThIHAAN €Tin, KepHeydiri Ey OIPTEKTI JIEKTP OpiCiHEe OpHAJaCThIPBLIFaH.
[IapnapaplH LEHTPJIEPIH KOCATBIH ChI3bIK Eo BEKTOPBIHBIH OOWBIMEH OarbITTasiFaH Ooiica,
HIapJaapbIH AIEKTPIIIK dcepiecy KYIIHIH IaMachliH )KOHE OaFbIThIH aHBIKTAHbI3.

4.3. lllapnapabIy EHTPIIEPIH KOCATHIH TY3Y Eo BEKTOpbIHA MEPIIEHANKYIISIp OOIFaH JKaFaail yIH
anabIHFbI (4.2) eCenTiH MISHIIMIH aHBIKTaHbI3.



S-tanceipMma (18 ynaii)

5.1. KaOwipranapsr C xoHe b Oonran TikOypeImThl *akTay, | Torer 6ap Ty3y y3bsiH chiMHaH d
KAIIIBIKTHIKTA OpHajacKaH (5-cypet). ThIHBIII TYpFaH )KaKTayabl TYPAKTHI @ YIEYMEH OHFa Kapai
Ko3FauTajbl. [{UKIIiH MHAYKTUBTUTITIH eleMel, OHJarhl maiaa 001aTeiH MHAYKIUIIBIK JKK-
1HIH MaKCUMaJI MOHIH aHBIKTaHbI3.

5.2. KaObipranaps! C sxoHe b Oonran TikOypwIIITH *kakTay, | TOorer 6ap Ty3y y3bIH chiMHaH d
KAIIBIKTBIKTa OpHaiackaH. Erep skakrayabiH keaeprici R 6olca, cbIMaarbl TOKTHI OIIIPreHIe,
KakTay KaHjan P uMmimynabcka ue 6oazipl. PeakTuB Keaepridi ejeMeHis.

5.3. KaOsIpranapsl C xxoHe b OoiFaH TiKOYPBIIITHI jKaKTay, TY3Y Y3bIH ChIMHAH 0 KallIbIKTHIKTA
opHanackaH. JKakrayablH akTHUBTI kefeprici R sxoHe uHaykTuBTLIIr L. ChiM GOMBIHIAFBI TOK
t=L/R yakpIT apaiblFbiHIa HOJJCH |-Te neifiH OipKaibIIThl apTca, OCHl YaKbIT apajbIFbIHIA
KakTaya Kauma Q xeimy OemiHemi?



6-rancbipma (18 ymaii)

. 1011
6.1. Ke3 kenreH onTHKaJIBIK >Kyhe YIIH -t iy dbopmyacel xapampl, MyHaarsl d sxoHe f

ONTUKANIBIK KYWEHIH KapIUHAIIBIK KA3bIKTHIKTAPBIHAH HOpPCETe JKOHE KECKiHre JeHiHTi
KaIIBIKTBIKTAphl (KYKa JIMH3a YIIIiH OJIApJbIH eKeyi Je 0ac yKa3bIKTHIKIIEH coiikec keneni). bip-
OipiHeH ¢ KallbIKThIKTa OpHajlackaH, GOoKyc apajbIKTaphl F1 xkoHe F2 exi jKyka JTrH3anap xykeci
yuriH (6-cyper), )KyHeHiH KapAWHAIIBIK Ka3bIKTHIKTAPBIHBIH OPHBIH koHE F (oKyc apanbiFbiH
aHBIKTaHBI3.

W

6-cyper

6.2. Ceiny kepceTkimi N=1,3 Mmatepranaan >xacayFad, 0eTTEPiHIH KUCBIKTBIK pagunyctapsl R1=30
cm, Ra=40 cm xoHe KanbIHABIFBI A=] cm OONFaH KaJblH >KUHAFBIII JIMH3A YIIiH, >KYWEHIH
KapIUHAJIBIK JKa3bIKTBIKTAPBIHBIH OPHBIH XKoHE F ()OKYC apabIFbIH aHBIKTAHBI3.



4th International creative competition of teachers and coaches of the Olympic
reserve in mathematics, physics and informatics
MaremaTuka, pu3nka koHe HH(POPMATHKA MIHAEPi O0iibIHIIIA MYFaiMIep MeH

. OJIUMITNAJAJIBIK PE3€PB KATTBIKTHIPYIHIBIJIAPbIHBIH v XaJbIKapaJbIK allIbIK

HIBIFAPMAIIBUIBIK 02l Kaybl
1-3apanme (9 6a/10B)

[{ukmonma — 3To KpHBas, KOTOPYIO ONHKCHIBACT TOYKA, HAXOAMIAsACcsa Ha 00one KoJjeca,
KOTOPOE KaTHTCSl paBHOMEPHO M 0€3 IMPOCKAb3bIBAHHS.
1.1. Hanmcath ypaBHEHHUE ITUKIOHIBI B MapameTpudeckoit hopme: X(¢), Y(¢). Pannyc xoneca —
R, yron moBopora xoiieca — ¢. Hawanmenoe Mecronomoxenue Touku: X(0)=0, y(0)=0 mpu ¢=0.
[To HakIOHHOMY 3Ke€100y, HMErIEeMY (HOpPMY BOTHYTOH IHMKJIOUBI, COCKAIBL3BIBACT 0€3
TpeHus 1maioda (cMm. pucyHok-1). Hauanenas ckopocts maiiosr Vo=0, koopanHaTa Touku (xo,)0).
1.2. HaiiTi BpeMsl COCKaJIb3bIBaHUSA IANOBI 10 HIKHEN TOUKH KeJo0a.
1.3. Haittu nepuon konebaHus maiObl 1o xenooy.
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Pucynok-1



2-3apanue (13 6aa10B)

2.1. llenouka Maccel M U JUTHHBI L BUCUT HETIOBUKHO, KACAsSICh HIDKHUM KOHIIOM ITOBEPXHOCTH
ctona (pucyHok-2). llemouky ormyckatot. HaiiTi 3aBUCUMOCTH CHJTBI TABJICHHUS 1IETIOYKH HA CTOJI
OT BPEMEHU U CPEIHIO BEJIMYMHY CUJIbI JABJICHUS LIENIOYKH HA CTOJI 3a BpEMs [aJCHUS.

2.2. HGHO‘-IKY INPUKPCIIMIIM K IIOTOJIKY TaK, YTO INCIIOYKa IIPOBHUCACT IIOJ IIOTOJIKOM Ha

paccrosuue L/(2v/3) (pucyHok-3). HaiiTi CHIy HATSOKEHHS LEHOYKH B TOYKE A, KOTOpas
HaXOJUTCS Ha paccTossHUM L/3 0T oHOTO KOHIIA.

Pucynok-2 Pucynok-3



3-3aganue (18 6aa10B)

3.1. BeprukanbHbli 3aKpBITBII € O0OOMX TOPLOB IIMIMHAP pa3ienéH Ha JBE 4YacTH
JIETKOIIO/IBIKHBIM TOPIITHEM; B HIDKHEN 4acTh HaxoauTces 1 mons Bo3ayxa, a B BepXHEH yacTu 2
MOJISl BO3/lyXa, KOTOPBIM MOXXHO CUMTATh WUJICaJIbHBIM Ta30oM. B paBHOBECHOM COCTOSIHUM TpU
temmeparype 1,=320 K o0bem BepxHeit yacTu nuinuHapa Ki=5 pasza 6ombiiie o0beMa HIDKHEH
yactu. [Ipu kakol TemMIiepatype OTHOIICHHUE 3TUX 00beMOB cTaHeT K,=47?

3.2. T'opu30HTANbHBINA TEIUIOM30JUPOBAHHBIN 3aKPBITHI LWIMHAP pa3fefieH Ha JIBE 4YacTH
JIETKOTIOJBM)KHBIM TTOpIIHEM, paauyca =10 cm u maccel m=0,5 xe. B munuampe ¢ oOmmm
00bemMoM Vo=15 1umpo6 HaxOAUTCS ABYXaTOMHBIM UCANbHBIN Ta3 MO AaBiaeHueM p,=10° I1a.
B 51eBoii yacTM KOJIMYECTBO raza B JBa pa3 OoJplie 4em B mpaBoil vi=2v,. Hailtu vactoty
KoJie0aHu# MOPIITHS, BO3HUKAIOIIUX MPU HEOOIBIIIOM CMEIIEHUH €TI0 OT MOJI0KEHHUS PAaBHOBECHS.

3.3. 'opu30HTaNBHBIN TEMJIOU30JIUPOBAHHBIN 3aKPBITHII HIUIMHAP C UJI€aJTbHBIM ra30M pa3jiesieH
Ha JIBE YaCTH JIETKOIOABIKHBIM TOpITHEM. [Ipy paBHOBECHH MOPIIEHB JEIUT HMUJIWHAD HA JBE
94acTH, B JIEBOM YaCTH KOJMYECTBO Ta3a B JBa pa3 OoJbIe YeM B MPaBOM vi=2V,, TEMIepaTypa
rasza 7,. [lopiienb MeasieHHO NepeMeNaloT, U TeMIepaTypa ra3a Mensercs. Haiitu Temnepatypy
raza T(n) kak gyukuuio N, rae N=V1/V, - oTHOIIEHHE 00beMa JICBOH YacTH K 00beMy MPaBOi
yactu. [Tokazarens aquadbaTbl paBeH y.



4-3ananue (18 6anioB)

4.1. B OOHOPOAHOE 3JIEKTPUYECKOE MOJE C HANMPSHKEHHOCTBIO FEp BHOCST HE3aPSKEHHBIN
poBOAAIIMY 1Iap. HallTh 3aBUCHMOCTh MOBEPXHOCTHOM IUIOTHOCTH MHAYLIUPOBAHHOTO 3apsa
o OT yria a (pucyHok-4). B kakux TOukax Ha MOBEPXHOCTH IIapa, BEIMYMHA HANPSKEHHOCTU
1I0JI1 HE U3MEHUTCA?

Y
Yy

Pucynox-4

4.2. ]IBe O0auHAKOBBIE HE3apsHKEHHBIE MPOBOMSIIME IIAphl paauyca R Kaxaas NMOMEIIEHbI B
OHOPOJHOE IEKTPUUECKOE I0JIE C HAIPSHKEHHOCTBIO £ TAK, YTO LEHTPHI MIAPOB PACIIOJIOKECHBI
Ha paccrossHuu ¢ npyr oT npyra, npudem (>>R. JluHus, coeguHsomas LEHTPHl IIAPOB,
HaIIpaBJICHA, BJIOJIb BEKTOpA £y . BEIYMCINTE BEIUYUHY U HAIIPABJICHUE CHUJIBI DJIEKTPUYECKOIO
B3aMMOJICUCTBUS MEK Y LIapaMHu.

4.3. Pemnth mpemsiayiiyto 3amauy (4.2) mpw yCJIOBHH, YTO JIMHHUS, COCIUHSIONIAS IICHTPHI
IapOB, MEPHEHANKYIISIPHA BEKTOPY K.



5-3aganue (18 6anJ10B)

5.1. TlpssMoyroJyibHasi paMKa CO CTOpOHaMH C u b HaXOAWTCS HA paccTOsHUU O OT MPSAMOro
JUIMHHOTO TIpoBojia ¢ TOKoM | (pucyHOK-5). PaMKy HayMHAIOT MOCTYMaTeIbHO IMEpeMelIaTh
BIIPABO C MIOCTOSTHHBIM YCKOPEHHEM a 0e3 HauajabHON ckopocTH. [IpeHedperas HHAYKTHBHOCTBIO
paMKH HAaWTU MaKCUMAJIbHOE 3HaUeHUEe BO3HUKaromieh B Hell DJ1C nHayKuum.
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Pucynok-5

5.2. IlpsiMoyrosibHasl paMKa CO CTOPOHAMH C u b HaXOAWTCSA Ha PACCTOSHUM O OT MPSIMOTro
JUTMHHOTO MpoBoja ¢ TokoM |. Kakoif ummynsc P MOTy4YUT pamMKa Mpu BBIKIIIOUEHUH TOKA, €CIIU
aKTUBHOE COMPOTHUBIICHUE PaMKU PaBHO R, a peakTUBHBIM MOXKHO MpeHeOpeyb?

5.3. IlpsimoyronbpHash paMKa CO CTOpPOHaMH C # b HaXOAWTCs Ha paccTossHUM d OT TPSIMOTO
JUIMHHOTO TPOBOJAA. AKTUBHOE CONPOTHUBIEHUE W MHIYKTUBHOCTh paMKH paBHbl R u L. 3a
IpOMeXyTOK BpemeHH t = L/R TOk B mpsiMOM MPOBOTHUKE PABHOMEPHO BO3PACTAET OT HYJIS 10
|. Kakoe Temio Q BeIIEIUTCS 32 3TOT MPOMEKYTOK BPEMEHH B paMKke?



6-3amanmue (18 6anJ10B)

. . 101 1
6.1. Jlmg mnpou3BOJIBHOM ONTUYECKOM CHUCTEMBbI crHpaBe/iiiBa ¢Gopmyna E+f: -, Tne
paccTosiHus 10 MCTOYHWKAa M m300pakeHus (d u f ) OTCUMTHIBAIOTCSA OT TaK Ha3bIBACMBIX
KapJUHAIbHBIX TUIOCKOCTEH CHUCTEMBI (JJI1 TOHKOW JIMH3bI 00€ OHU COBHAAAIOT C TJABHOU
IUIOCKOCTHIO). [I71s1 cuCTEeMBbI IBYX TOHKHUX JIMH3 (PUCYHOK-6) C (OKYCHBIMH pacCTOSIHUAMHU F1 1
F,, oTcrositiux apyr OT Apyra Ha paccTosiHue €, ONpEeNeNUTe MOJIOKEHUE KapJIMHAIBHBIX

TJIOCKOCTEH U (hoKyCcHOE paccTosiHue F crucTeMbl.
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Pucynok-6

6.2. Onpenenure MOJOXKEHUE KapIWHAIBHBIX IUIOCKOCTEN M (hOKycHoe pacctosHue F s
TOJICTOM COOMPATOIIEH JIMH3bI, TOMIUHON A=1] cMm, ¢ pagnycaMu KpUBU3HBI ToBepxHOcTer R1=30
cm v R;=40 cm, BBIIOTHEHHON U3 MaTepuala ¢ roka3aTesneM npenomiienus N=1,3.
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