XLVII Typrup umenu M. B. Jlomonocosa 6 oxTsaOps 2024 roja
Konkypc no dusuke. Pemmenns auct 1 u3s @

Saganue 1

Jlyuan cBera, nmpuxopdin@e K HaM OT YAAJEHHOIO MCTOYHU-
Ka (HampuMep, 3Be3/ibl), WIyT MPAKTHUIECKH HapalIebHO JAPYT
apyry. [losromy jyist Toro, 9To6bl npenarcTsre (roJ0BKa CIIUY-
KH) CMOIJIO 3aCJIOHUTH TAKOil MCTOYHMK OT HAC, OHO JIOJIZKHO
6bITH OOJIBIE 3padKa HAIIero riasa (cM. pucyHoK). [Ipu spkom 2 <.
OCBEINEHUH 3PAav0K HAIIEro IJ1a3a CyKaeTcs, ITOObI 3allUTHTh
rJIa3 OT CJUIIKOM OOJIBIIOrO KOJIMYecTBa cBeTa. Ero pasmep okasbIBaeTcs MeEHbIEe pasMepa
CIIMYIEYHOI MOJIOBKY, B PE3YJILTATE TAKOE MPENATCTBUAE 3aC/A0OHAET OT HAC TOYEUHBIH UCTOTHUK
(puc. 1). B remuoTe (HOUBIO) 3padoK, HAOOGOPOT, MAKCUMAJIBLHO PACIITUPSIETCS, YTOObI YJIOBUTH
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XOTh HEMHOI'O CBeTa U JIaTh HaM BO3MOXKHOCTBH BHUJIETH IpejMeThl. Ero pasmep CTaHOBHUTCS
GoJIbIIe pa3Mepa CIUIEYHON IMOJIOBKU U CBET «B 00XO/» Hee IOIaJaeT HaM B IJ1a3 — 3BE3/y Ha
HOYHOM HeGe MBI Bce PABHO BUIUM (prHc. 2).

Saganue 2

a) Orser: 1. ITo xomanme «IlonHblil Ha3a1» CyIOBON MEXaHUK MeHsieT HAIPABJIEHHE Bpa-
IeHNsT TPEOHBIX BUHTOB CY/IHA Ha IIPOTUBOIOIOXKHOE. BUHTHI HAUMHAIOT OTOPACHIBATH BOILY
He Ha3aJl, a Bliepejl. B pe3ysbrare CyjHO HAUMHAET JBUTATHCS «3aJJHUM XOJOM» (OTHOCHTE/Ib-
HO BOjibl). To, 4TO HaI KOpabJib IPU ITOM IIPOJOJIZKAET CHOCUTH Ha CKAJIbI, O3HAYAET, ITO
CKOPOCTh TeYeHHsT DOJIbIE CKOPOCTH er0 XOJla OTHOCUTEIHHO BOJIBI.

Pysib kopabiist (TouHee, mepo pyJisi) MpeJcTaB/isger coboil BEPTUKAIBHYIO ITa-
CTUHY, HAXOJISIIIYIOCS TI0J] BOJIOH B pailoHe KOpMBbI (3a/1Heit Toukn Kopabiis). [Te- A\
PO PyJist MOYXKET MOBOPAYUBATHLCA BOKPYT BePTHKAILHOM ocu. Korma cymaHo miaer |
[IPsIMO, TIEPO PYJIsi PACIIOJIOKEHO BJI0JIb ocu KopaodJis. [lo komanye «IIpaso pysiss ~\<,
PyJIEBOIT TIOBOpAYMBaET MITYPBaJI BIIPABO, IIPH ITOM I1€PO PYJIA MOBOPAYUBAETCS (Y
TaK, KaK [MOKA3aHO Ha PUCYHKe (IPOIOPINK HAPYIIEHbI — [IePO PYJIs H300ParKeHO
HeIponopruuoHaabio 6osbimuM). [lockoabKy HaIl KOpabJib JIBUKETCs 3aHUM XOJOM, HOTOK
BOJIbI HaberaeT Ha Hero c3aau. [Ipu aToMm mepo pysist oTbpachbiBaeT 3TOT MOTOK BJIEBO, TIOITOMY
Ha HEro JIERCTBYET CHUJIa JIAaBJICHUsI, HAIIPABJICHHAS BIIPABO. 3HAYUT, KOPAOJIb IIOBEPHETCS TaK,
KaK TTOKa3aHO Ha pUCYHKe 1.

6) OrBer: BIpaso.

Kopabuib JBuKeTCs 3a/JHUM XOJOM, IIPU STOM €I0 CKOPOCTh OTHOCUTE/ILHO BO-  qmg)
JIbI HallpaBjieHa BJOJIbL ero Kopiyca. [losromy, Korja OH IOBEpHETCs Tak, KakK
[OKA3aHO HA PUCYHKE 1, €ro CKOPOCTh MOBEPHETCS TOYHO TaK Ke (CM. PUCYHOK).
SHAYUT, OTHOCUTE/IBHO BOJIBI OH HATHET CMEIAThCs BIpaBo. [locko/bKy Bosa HeE l,\\
JIBIZKETCsI BJIOJIh JIMHUM CKaJl (TeYeHNe HAIPABJIEHO MePHeHNKYISIPHO STOi Jiu- x\".
HUHI), TO U OTHOCHTEJIBHO CKaJl KOPabJib OyJIeT CMeaThCst BIIPABO. .LS‘

Saganue 3

Orser: Carra.

[Tocse BeIAEPrUBaHUs POJIMKA MITHOBEHHO MCUY€3aeT CUJIa PEAKIIUN OIOPHI CO CTOPOHBI POJIN-
Ka, JefCTBOBABINAs Ha KayKJI0€ M3 3BEHBEB, JBUTABIINXCS 110 OKpyzkHOCTH. ClemoBaTebHO,
CyMMa BCex CIJI (paBHOJEHCTBYIONIAs CUIT), JefiCTBOBABIIMX Ha MOBOPAYNBAIOIIIE 3BEHb, M3~
MEHUTC.
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J171s1 3BeHBEB, PaHee JIBUTABIIUXCS 110 OKPYKHOCTH, YCKOPEHNE ITepecTaHeT ObITh YUCTO IeH-
TpocrpeMuTeabHbIM. CliegoBaTeIbHO, POpMa, IEHOIKN M3MEHUTCS.

[Ipu jumrTe/IbHOM CBOOOHOM JIBUXKEHUM KoJieOaTe/bHbIe JIBUKEHUs 1ernu 3aTyxHyT. [lemsb
[IPOJIOJIZKUT BpaIaThcsa Kak 1esoe. Gopma menu Oymer CTpeMUThCA K OKPY?KHOCTH: IIEHTPO-
OerKHbIE CUJIbI OYIYT <«BBIIPABJIATHY JIOOYIO aCUMMETPHUIO B PaCIOIOKeHUU 3BeHbeB. llpas
Camma.

Saganue 4

a) s mosydenns oTBera Ha BOIPOC 3aJa49l BOCIIOJIB3YEMCsl METOJOM aHAJM3a pasMep-
Hoctu. BpeMsi ocThiBaHUs T 3aBUCHT OT pajiuyca Imapa R ¥ XapaKTepUCTUK MaTepuaJia, h3
KOTOPOTO OH CJIEJIaH: IJIOTHOCTH p, YIAETBHON TEeIIoeMKOCTH ¢ U KO3 pUImeHTa Teraomnpo-
BogaocT A. OHO MOIJIO0 OBl 3aBUCETh OT Ha4YaJIbHOW pasHoCcTH TeMieparyp At, ogHaKo HaM
CKa3aJ/Ii, 9TO TaKas 3aBUCHMOCTH B dKCIIEpUMEHTe He OOHapy:KeHa. BOCIOIb30BaBIIICEH OIIpe-
JeJICHUAMMN Ha3BaHHBIX BEJIMYNH, BbBIPpa3UM HX Pa3MEPHOCTH Yepe3 PasMEpPHOCTH OCHOBHBIX
eauHuI — AuHbl L, Maccel M, Bpemenn 1" u temmepatypsl 6. Nmeewm:

Rl =L
[p) =ML™?
lc] = L2729~

By,ZLeM HUCKaTb 3aBUCUMOCTDL 7T OT 9TUX ITapaME€TPOB B BHUJIEC OJHOYJICHA:

T =CR*pYc* \!

Breck C — 6e3pa3MepHbIil KOAMDDUIMEHT, a T, Y, 2 U t — [IOKa3aTe/ Il CTEIIEHH, KOTOPhIE HYKHO
onpezeuthb. [logcrasum B 91y dopmysny pasmepHOCTH Beex Beamdand. [lockombky [17] = T,
JIOJIZKHO BBITIOJTHATHCS PaBEHCTBO:

T =L*(ML Y (L*T20)*(MLT 301!

[Mockosbky L, M, T u 6 — He3aBUCHMbIe OCHOBHbIE €MHUIILI (OHU HUKAK HE BbIPAXKAIOTCS
JIPYT [Yepes3 Jipyra), MOKa3aTe/Iu CTeleHeil, B KOTOPBIX OHU BXOJIAT B JIEBYIO M IPaBYIO 4acTU
9TOr0 YpPaBHEHUs, JIOJIZKHBI ObITH OJMHAKOBBI. PACKPBIB CKOOKM M IPUPABHSAB 3THU MTOKA3ATEN,
oJIy4aeM CUCTEMY YpPaBHEHUIL:

r—3y+22+t=0

y+t=0 (1)
—2z—-3t=1
—z—t=0

Perus 31y cucremy (HampuMep, METOJIOM UCKJIIOUEHHs] [IEPEMEHHBIX ), HAXOJUM:
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BamMeTnM, 9TO U3 €IMHCTBEHHOCTH PEIeHNs JaHHON CHCTEMBI CJIeJyeT, 9TO U3 IMapaMeTpPOB
HaIei 3a/1a91 HeJlb3sl COCTaBUTH Oe3pa3MepHy0 KOMOMHAINIO. A 9TO 03HAYAET, 9TO UCKOMAast
3aBUCUMOCTD JEHCTBUTEIHHO MOYKET OBITH TOJILKO OJIHOU/IEHOM . Tak, MBI TIOJIydaeM:

R?pc
A
Otcrofa creyer, 9To Ipu yBeJIMIeHUH PAJIUyca [apa B 2 pa3a HCKOMOE BPeMsl yBETUIUTCSI

B 4 pa3a.

6) Eciu yBesmants At, HanpuMmep, B 2 pa3a, TO BCe Pa3HOCTH TEMIICPATYP MEXK/y pasind-
HBIMU TOYKaMHM 11apa (B KAKOH-TO MOMEHT OCTBIBAHU:) TOXKE CTAHYT BJBOE 0OJIbIIE. 3HAUNT,
BCE MOTOKHU TeIIa, BO3HUKAIOIIUE B IIape B IPOIEcCe OCThIBAHUsI, yBeJMIarcs B 2 pa3a (310
cJIeJlyeT U3 3aKOHA TeIIoNpoBOAHOCTH ). OJIHAKO U M3MEHEHUe TeMIIepPaTyPhI JIIOOr0 KyCouKa
mapa (K TOMy MOMEHTY, Korja B 1eHTpe Bmecto At craner At/2) Gyner Basoe 6obiie. DTOT
KYCOYEK TOIJ[a J0JIKEH Oy/ieT K 9TOMY MOMEHTY OT/JaTh BJBOE OOJIbINEe KOJMIECTBO TEILIA.
ITocKoIbKY CKOPOCTD TIepejiadn Terlia, KaK OblI0 yKa3aHo, TAaKzKe BO3PACTET B JIBa Pasa, BpeMst
OCTbhIBaHM OKazKeTCd TaKHUM 2Ke.

T=C ~ R?

Sananue 5

Bynem cumrarh, 9TO 97I€KTPUYIECKUN TOK MOJIHHU PACTEKACTCS 110
3eMJie PABHOMEPHO BO BCE CTOPOHBI. B TakoM ciiydae IOBEPXHOCTHU I
OJIMHAKOBOT'O IOTEHIIMAIa OyIyT HPEeJACTaBIsATh co0oi mosycdepbr ¢ [T ¥ Q\
[IEHTPOM B TOYKeE yjapa (CM. pucyHoK ). PaccMoTpum JiBe Takux moJry- \ ' I
cdepnr ¢ pajmmycamu r ur + [, vie | — JjinHa mara dejioBeka. Pasnoctb
MTOTEHITHAJIOB MeXK Iy HuMHu 1o 3akoHy Owma pasna U = IR, tne [ — -
cujia ToKa MOJIHUM, R — cONpOTUBJIEHNE TTOJYC(HEPUIECKOTO CJI0sI, 3aKI0UEHHOIO0 MEXKIy I10-
aychepamu. Ecin [ < r, To MOXKHO 1peHeOpedbh KPUBU3HOM 3TOTO CJI0sT U BBIYUC/IATH €ro
COLPOTHUBJICHUE TaK, KaK ec/i Obl OH ObLT ILIOCKON cTeHKoil miaomaau S = 2mr? u rosmu-
noit [: R ~ pé = 27’:7{2. Torna narpsizkenne MexKIy TOUYKAMU 3€MHOIN TTOBEPXHOCTH, B KOTOPBIX
HaXO/IATCAd HOI'U 4ejioBeka, paBHo U = 2;‘;[2.

Kak BuguM, 9T0 HallpsizKeH€e YMEHbIITaeTCsd IIPU yIaJeHun oT MecTa yaapa. MuHuMaabHoe
Oe3o1acHoe paccTosinue — 1o, Ha KoTopoM U crtanosuTcs rnopsijaka 50 B. Beiparkast u3 dopmyiis

7, IOJIyJaeM:

Ipl

2nU

Jmaa mara B3pocsoro desoBeka [ ~ 0,7 m. [lojgcraBus B popMyity 5TO 3HAUEHUE, a TAKKe
BEJIMYUHLBI, IIpUBEJICHHbIE B YC/JIOBUU 3aJa44, HaXOJUM T ~~ 70 M. KaK BUIUM, JJIMHA IIara
JIEHCTBUTETHHO MHOTO MEHBIIIE 3TOTO PACCTOSTHUSI.
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Saganue 6

a) IlycTh BepxyIka GaliHi HAXOAUTCS Ha PACCTOSHHUU I OT IeHTpa 3eMun. Toraa Haxo/s-
muiics Ha Hell map JABUKETCS BOKPYT HaIlllell IUTaHETHI 10 OKPYXKHOCTU PaJinyca 1, IpuIeM
onuH 0bopor nesaeT 3a BpeMms 1 = 24 4. [lenTpobexknas cuia, JIefCTBYOMAs HA HETO B CH-
creMe OTcUeTa 3eMJId, PaBHA €ro Macce 1M, YMHOXKEHHOM Ha MEeHTPOCTPEMHUTETbHOE YCKOPEHNE
B MHEpIUAJbHON CUCTeMe OTcYeTa:

F, = ma = mw?r,

rie w = 27 /T — yrioBasi CKOpocThb ero jiBuzkenns. Cuiia TAKeCTH, JedCcTBYoNas Ha Imap,
00paTHO TPOMOPIMOHAIBHA KBaPATy PACCTOAHUS 0 TeHTPa 3eMJId, TOITOMY MOXKET OBITh
3almcana Kak

R2
Fr=mg—
r

IIOTOMY 9TO Ha IOBEPXHOCTH 3eMJIM OHa paBHa mg. Kak BuamMm, meHTpoOeKHas CUja Mpu
YBEJIMYEHUU T PACTeT, a CuJia TsKecTu ymenbinaercs. [1lap HagreT ymerats oT 3eMJ/Id, BbITS-
ruBas 3a cOOOH Ielb, eC/ii IEeHTPOOEKHAS CHIa OKAXKETCA OOJIbIINE CHJIbI TAXKECTH. YCJIOBHE
MHUHUMAJILHON BBICOTHI OAITHU — PABEHCTBO 3TUX CHJI:

2, R?
m(—)r =mg—
() 93
Bripakas orciojia r, moaydaem:
,[gR2T?

472

[TojicraBuBs crojia Yuc/ieHHble 3HaYeHns (He 3a0bIB epeectr ux B ejunuibl CU), Haxoqum:
r~4,22-10" m = 42200 xM™.

DTO pajmyc reocTarmoHapHoit opouThl. MuHnMaIbHAS BBICOTA OAITHN OT MTOBEPXHOCTH 3€M-
s paBua H = rr ~ 35800 kM. MajioBeposiTHO, UTO B 00O3PUMOM OY/IyIEM TaKylo OAIlHIO
MOYKHO OYyJIET TIOCTPOUTD.

6) DiiekTposHEprUst OyJIeT BhIPaOATHIBATHCS 33 CUET KHHETUIECKON SHEPIUH BPAIIEHUsT 3€M-
s, Kakum obpaszoM paboTa OMMCaHHOrO YCTPOWCTBA IPUBEJET K TOPMOXKEHHUIO 3TOTO Bpaile-
HA (TO €CTh K YBEJIMYECHUIO IPOJOJIZKUTE/JIbHOCTHU CyTOK) - 06 9TOM MbI IIpedjiaracM BaM
[OJTyMaTh CAMOCTOSTETHHO.

Saganue 7

Iycrs gmuna Hutu pasha [, a Macca mapuka — m. locsie Toro, Kak mapuk
OTIIYCTSIT, OH CHadaJia OyZeT CBOOOIHO HaJaTh — A0 TeX IOp, IMOKA HUTh o
He HatgHercd. Kak BUIHO M3 PUCYHKA, K 9TOMY MOMEHTY OH IPOMJIET I10
BepTHUKaAJJIN paccrogHue h = 2/ sin a. \
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CKopocThb v, KOTOPYIO OH HabepeT K 9TOMY MOMEHTY, MOKHO HAWTH W3
3aKOHA, COXPAHEHUS SHEPTUU:

2

% =mgh = 2mglsina — v = 24/¢glsina

Korna auTh HaTsHeTCs, IIpou3oiijier, 1o cyTu, abcosoTHo Heyupyruit yaap. [Hlapuk mos-
HOCTBIO TIOTEPSAET PAJIUAIHHYIO COCTABJISIONIYI0 HAOPAHHOI CKOPOCTH, a BOT KacaTe/bHas K
OKPY?KHOCTHU COCTABJIAIONIASA Y HEMO COXPAHUTCHA, IIOTOMY YTO BO BPeMs yJapa Ha Hero oOyjer
JIEHCTBOBATL TOJIBKO OJIHA yJapHas (OueHb OOJIbIlasi) Cula — CUJIa HaTsXKeHus HUTH. A Ha-
IpaBJjieHa 3Ta CUJIa 110 PaJuycy. SHAUUT, CKOPOCTh MIapUKa cpaly Iocje yaapa OyaeT paBHa
u = vcosa = 2cos ay/glsin a.

[Tocste aToro mapuk Oy/eT JBUTATHCA 110 Jyre OKpy:KHOCTU pajuyca [. Ero mexanmdeckas
SHEpPrusl OYJIET COXPAHATHCHA, IMOTOMY YTO HUKAKHX Y/IapOB MPOUCXOJIUT, & CUJIa HATAXKEHUI
paboThl HAJI HUM HE COBEPIIAET — OHa B JIFOO0OH MOMEHT IepHEeHIUKYIIPHA er0 CKOPOCTU. 3Ha~
YUT, TMAPUK CHOBA IMOJHUMETCH BBIIIE TOYKHU II0/IBECA, €CJIU OCTABIIEHCS Y HEr0o KMHETHIECKOH
SHEPIUU XBATUT HA TO, YTOOBI TOJHATHCS Ha BbICOTY h/2:

mu2

—2 > mg§

[ToscraBuB crofa u u h, ocje nmpeobpa3zoBaHMil OIydaeM HEPaBEHCTBO:

1
cosa > —=

V2

Takum oOpa3oM, MApUK CHOBA IOJIHUMETCS BbIIIE TOYKHU TI0jIBeca, eciau a < 45°.

Saganue 8

[TocKoIBKY CKUMAEMOCTh BOJIBI OJIM3Ka K Hy/MO (OHA TMPAKTHIECKH HE ey
MOZKET U3MEHUTD CBOI 00beM), a BO3J/LyXa B COCYJIe HET, BOJa CMOYKET BbIii- PN s
TH U3 COCYJIa TOJBLKO €CJIU B Hero BoijeT Bo3ayX. Ho jyig 3Toro Ha HavYa/IbHOM dTale 9TOro
IIPOIECCa TTOBEPXHOCTH BOJIbI B OTBEPCTUH JIOJIPKHA HMPUHATH (POPMY, MMOKA3aHHYIO HA PUCYH-
Ke — C OJIHOIl CTOPOHBI BBITHYTBHCS HAPYKY, a C JAPyroit — BHYTph cocyna. [logymaem, a aro
[IPOM30MIET TIPU ITOM C ITOJTHOU SHEprueil CUCTEMbI !

['paBuranuonnas moTeHIUAIbHAS SHEPTIUS BOJIbI YMEHBIIUTCH — Y HEe MCUYE3HET «IOPOUK»
1, meHTp TAXKECTH KOTOPOTO BBIIIE JIHA COCY/A, W IMOABUTCA TOYHO TAKOH Ke «ropbmk» 2,
IEHTP TAXKECTU KOTOporo Hmke. [[ocKobKY TO4YHBIN pacdeT (hOPMBI 3TUX BOJIAHBIX TeJ HE
MIPEeJICTaBIISAETCA BO3MOXKHBIM, JIJIsT TPyOOil OIEHKN 3aMeHUM KayKJ0e W3 HUX, HallpUMep, de-
TBHIPEXYTOJIBLHOI TUPAMIJION ¢ OCHOBAHHMEM I" X T U BBICOTOI T, TJie ' — pa3Mep OTBEPCTHS, a
T — MaKCHMaJbHOE CMEIeHIe TTOBEPXHOCTH BOJBI 110 BepTuka/u. Torga o6beM Takoro teja
HMeeT MOpsIOK Beqmaunel Vo~ a2, ero Mmacca m = pV ~ xr?, a u3MeHeHHe BBICOTHI IEHTPA
TSIKECTU TIPU €r0 MepeMeIneHnn n3 mojioxkenusi 1 B nojytoxkenune 2 oygaer Ah ~ x. VIamenenne

HOTeHIUAILHON 3HEPIud BOIbI paBHO Torya AL, = —mgAh ~ —pga?r?.
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Mpur omyckaeMm B 3Tux (hOpMYJIaX BCe YHUCJIEHHBIE KOI(DMUIIMEHTDI, MOCKOJIbKY ITPU TAKOM
rpybomM crocobe OIeHKN OHU He MMEIOT HHKAKOIO CMBICIA. 3aMEeTUM Telephb, UTO MPU TaKOM
n3rube MOBEPXHOCTH U3MEHSIeTCs] TTOBEPXHOCTHAs SHEPrust Bojbl. [L1ommaibp ee moBEepXHOCTH,
OYEBHUIHO, BO3PACTAET, II09TOMY BO3PaACTaeT U IMOBEPXHOCTHAS SHeprus. Kcu n3MeHeHue Io-
maan paao AS, TO MOBEPXHOCTHAA SHeprus yBeamduBaercd Ha AF,,, = cAS.

st ontenku AS ucmoib3yeM Ty Ke CaMyio MOJIETb YeThIPeXyTroJibHOM mupamMuibl. Havuaib-
Hasd IJIOMAh TOBEPXHOCTH PaBHa IJIOMAN OCHOBAHHS TaKoi mupaMmias Sy = 2.

[Lyrommia 16 M30THYTON MOBEPXHOCTH S MOYKHO OINEHUTH KaK CyMMapHYIO ILIOIMAb ODOKOBBIX
rpaneii. PermmB HeCIOKHYI0 T€OMETPUIECKYIO 3a/ady, morydaeM S = r/r? + (ax)?.

31ech a — 9uciIeHHbIH Ko3hDUImenT, 3HaueHne KOToporo HaM He MOHAJI00UTCs. DTO — TOU-
ublit pesyabrar. Ho Teneps BcioMHuM, 9TO0 o << 7 — MBI PACCMATPUBAEM CaMyIO HAYAIbHYIO,
OEeCKOHEYHO MAaJIYIO JedopMalinio MOBEPXHOCTH BOJIBI. 10r/1a 9Ty ILIONAIb MOYKHO 3aIUCATH
KakK

1
S =121+ (%)2 ~ (1 + 5(%)2.

MBI HCITIOIB30BAIN U3BECTHYIO (DOPMYITYy MPHOJINKEHHBIX BbraucaeHuit 1+ a ~ 1+ a/2,

crpaseymByo pn o < 1. 3Haunt, msMenenue momam AS = S — Sy = L(ax)? ~ 22

U3MeHeHue IoBepXHOCTHOM sHeprun AE,,, = cAS ~ ox?. ’

Kak BujuM, mpu MaIbIX 7 9Ta BeJIMYNHA IOJOXKUTEIbHA, YTO O3HAYaeT HEBO3MOXKHOCTH
Takol JiepopMaliy MOBEPXHOCTU 6€3 BHENTHUX BO3JEHCTBUI, KOIJIa CUCTEMa HE MOXKET IOJTy-
YUATH dHEPTHUio u3BHe. [Ipu Gobmux r n3MeHenne SHEPrur OTPUNATE/THHO, SHEPTUS CUCTEMBI
noHm:kaercd. B Takom ciydae 6eCKOHEYHO MaJible JiehOpMAaIi MOBEPXHOCTU Oy/IyT BO3pac-
TaTh, 00pa3yeTcsd BO3IYIIHLINA My3bIPb — BOJA HAYHET BBUIMBATHLCH. OIEHKY MUHUMAJILHOTO
pa3Mepa OTBEPCTHUsl, U3 KOTOPOro BOJA JIbETCHA, MOXKHO IOJIYYUTh, IPUPABHSAB BbIPDAKeHHE B

CKOOKaxX K HYJIIO:

o
pgri~o =~ —
Py

[TofcTaBUB YUCICHHBIE 3HAUECHH, TToaydaeM 7 ~ 3 - 1072 M = 3 M.

Sajlanusi, pereHns, pe3yaAbTaThl OY/IyT HOSABJIsIThCA Ha caiite https://turlom.olimpiada.ru
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Saganue 1

101. Jlyum cBera, HpUXOJsIie OT YAAJEHHONO UCTOYHWKA (HAIIPHMED, OT 3BE3/IbI), UYT
OPAKTUYECKH HapaliebHO JApyr Apyry. s Toro, 4robbl mpenstcrBue (TOJIOBKa CIIHYIKH)
CMOLJIO 3aCJIOHUTH TAKOM MCTOYHUK OT HAC, IPEIATCTBHE JIOJZKHO OLITHL OOJIBbIIIE 3padKa IJias3a.

102. Ilpu sspkOoM OCBeIleHNH 3padvoK IJla3a CyKaeTcs, 9TOObI 3aIlUTUTh IJIa3 OT CJIMIIKOM
0OJILIIOTO KOJIMYECTBa CBeTa. Pa3mep 3padka JHEM OKa3bIBACTCA MEHBIIE pasMepa CITYeTHONR
IOJIOBKHU, B PE3Y/ILTATE TAKOE IIPEIATCTBHE 3aC/IOHIeT OT HAC TOYEUHBIH NCTOYHUK. B TeMHOTE
(HOUBIO) 3pavoK, HA0OOPOT, MAKCHMAJILHO PACIITUPSAETCS, YTOOBI YIIOBUTH XOTh HEMHOTO CBeTa.
Pasmep 3pauka HOYBIO CTAHOBUTCA OOJIBbIIE pasMepa CIMYEYHON NOJIOBKH, M CBET <«B OOXOI»
IPENSITCTBUS [IOIalaeT HaM B IJIa3 — 3Be3/ly Ha HOYHOM HeOe MbI BCE PABHO BUIHIM.

Saganue 2

201. IIo komamnie «IloyHblit Ha3a» BUHTHI HAUUHAIOT OTOPACHIBATH BOJY HE Ha3a/l, a BIIe-
peji. B pesysbrare cyjHO HAUMHAET JIBUTATHCS «33JIHUM XOJOM» (OTHOCHTEJILHO BOJIbI).

202. Ilo komangye «IIpaBo pyss» pysib nmoBopadnBaercs BIpaBo. [[ocKoIbKy Kopad/b JIBU-
JKeTcs 3aJIHIM XOJ0M, IIOTOK BOJIBI HaDeraer Ha Hero c¢3ajau. Pyiab orOpachiBaeT 3TOT IIOTOK
BJIEBO, TO9TOMY Ha HETO JefiCTBYeT Cuja JaBJIeHNs, HAIlpaB/JIeHHas BIPABO K KOpMe. SHAYNT,
KOpabJIb OBEPHETCsI TaK, KaK MOKA3aHO Ha pUCyHKe 1 (BJIeBO).

211. IlockonbKy cuiia JgaBieHHs, JIeHCTBYIONIasl Ha PYJ/ib, HallpaBeHa BIPaBO, TO U OTHO-
CUTEJILHO CKaJI KOPadJIib OYJIeT CMEeIaThCA BIIPABO.

Samanue 3

301. Tlocse BbIIEprUBaHUS POJIMKA MIHOBEHHO MCYE3a€T CUJIA PEAKIIMH OMOPBI CO CTOPOHDI
poJinka, JeficTBOBaBINAas Ha KaXK0e U3 3BEHbEB, JIBUTABIINXCA 110 OKPYKHOCTH. ClIe/10BaTE /b=
HO, CyMMa BCeX CUJI (paBHOJEHCTBYIONas CHl), AefiCTBOBABIINX HA MOBOPAYUBAIOIINE 3BEHbSI,
U3MEHUTCS.

302. /I1s1 3BeHbEB, paHee JIBUTABIINXCS 10 OKPYKHOCTHU, YCKOPEHUE ITepecTaHeT ObITh YUCTO
neHTpocTpeMuTeibHbIM. Clre/10BaTe IbHo, (hOpMa MEMOIKH N3MEHUTCS.

303. Ilpn nmuresbHOM CBOOOIHOM IBUKEHWH KOJIeOaTesbHbIE JIBUKEHUs IENN 3aTyXHYT.
Henb mpoo/kuT BpamaTrhes Kak 1esoe. Dopma 1iernu OyJ1eT CTpeMUTHCH K OKPYKHOCTHU: TI€H-
TPOOEZKHDBIE CUJIBI OyJIyT «BBIIPABIATHY JIIOOYIO0 ACUMMETPHUIO B PACIIOJIOXKeHNN 3BeHbeB. [Ipan
Carrra.

Saganue 4

401. Eci yBeJmIuTh HaYaJIbHYIO PA3HOCTb TEMIIEpPaTyp IHIapa W BOJbI, HAIIPUMED, B JIBa
pasa, TO BCe PA3HOCTU TEMIIEPATyDP MEXKJIy Pa3IMIHBIME TOYKAMU mapa (B KAKOi-TO MOMEHT
OCTBIBaHMsI) TOXKE CTAHYT BJBOe OoJiblie. 3HAYUT, BCE IIOTOKHU TeIlIa, BO3HUKAIOIINE B Iape
B IIPOIECCe OCTBIBAHUS, YBEINIATCA B JiBa pasa. OJHAKO W M3MEHEHUe TeMIepPaTyphl JTI000ro
KycodKa Imapa Oyer BaBoe 60sbIme. [[ocKoIbKY CKOpOCTh Iepeiadn Ternia, Kak ObLIO YKa3aHo,
TaK»Ke BO3pacTeT B JIBa pa3a, a BPEMsl OCTHIBAHUS OKAXKETCS TAKUM Ke.

SagaHue 6
601. DyekTposneprus OygaeT BbIpabATHIBATbCS 3a CUYeT KMHETUIECKOH SHEPrUU BpPAIEHUs
3emtn.

Sajiannst, peIeHns, pe3yaAbTAThl OY/IyT MOSBJISIThCS Ha caiite https://turlom.olimpiada.ru
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