Oaumnuaga mkojasHUKOB CIIOIY mo ¢pusuke 2011-2012

or0opounbiii 3Tan (10 kaace)

3AJAYA Ne 1
«Jluxa 6eda — nauanoy»

JleiicTByro1asi MUKPOMO/I€b aBTOMOOWMIISI UMEET JBUTATelh BHYTPEHHETO CrOPAaHUS U JBa TOIUIMB-
HBIX 6aKa — OMH ¢ GEH3MHOM, APYToii ¢ rasom. Ha rase JBHraTenb pa3sBHBAeT yCKOPEHHUE a, =3 M/c’, U ra3a
B Gake XBaTaeT Ha pabOTy B TedeHme f=6c¢. Ha GeH3MHe IBHraTeNb pa3sBHBACT YCKOPEHHE dg=4 M/c’, n
OcH3MHa XBaTaeT Ha paboTy B TeueHUE /s =3 ¢. TOIIMBO MOXHO HCIIOJIb30BAaTh B IPOU3BOIHLHOM MOPSIKE (B
0001 MOMEHT 0akyd MOKHO MTHOBEHHO BKJIIOYATh, BRIKJIIOUATh U MEPEKII0YaTh, HO HEJb3sl BKIIOYATh UX
OTHOBPEMEHHO). [Ipy OTKITIOYEHHBIX WM MYyCThIX 0akax MOJAENb WAET M0 MHEPIMH C MOCTOSHHBIM TOPMO-
3SIIAM YCKOPEHHEM do=—2 M/c’. [IporpamMma mepeKTIoueHni BBOAUTCS B MOJEIb [EPE CTAPTOM H IO X0y
IBUKEHHS He MeHsieTcs. KpoMe Toro, B MOIelTb BMOHTHUPOBAH TaK HA3bIBAEMBIN «UEPHBIN SITUK». ITO TPHU-
00p, KOTOPBI BKIIFOYAETCSI B MOMEHT CTapTa U paboTaeT 0 MOJTHOW OCTAHOBKH MOJAENU. B KaXKIp1ii MOMEHT
(f) OH OTHOBPEMEHHO W HE3aBUCUMO (DUKCHpPYET 3HaueHHUS HECKOJIbKHX KHHEMAaTHYEeCKHX MapaMeTpoB, B
TOM YHCJIE MTHOBEHHYIO CKOPOCTb V(f), IPOWIEHHBIN MyTh S(¢) U CPEHIOI CKOPOCTh V¢ (f), JOCTUTHYTYIO
Ha TEKYIIUH MOMEHT ¢ Havana crapra. Onpenenure MakCUMaabHO BO3MOXKHBIE 3HAUYCHUS KaXKIOTO U3 yKa-
3aHHBIX TAPAMETPOB «UEPHOTO sluKa». HaliquTe COOTBETCTBYIOLINE UM MOMEHTHI BPEMEHH.

3AJAYA Ne 2
((KGK CK603b 3eMJlI0 npoeaﬂuﬂc;z»

T'opona «A» u «B» pacnoniokeHbl Ha OJJHOM MEPHUIHAHE M0 Pa3HbIe CTOPOHBI OT SKBATOPa, HO HA OJU-
HAKOBOM OT HEro pacctossHuM. Takum o0pa3oM, ux reorpadpuieckue mupoTsl B CeBepHOM U, COOTBETCTBEH-
HO, B FOXKHOM monymapusix 3a/1al0Tcs OAHUM M TE€M K€ YMCIOM. B Halmem ciiydae OHO paBHO @, Mexmy
STUMH TOPOJaMH IMPOPHIT CKBO3b TOJIILY 3€MJIU MPSMON TOHHENb (CM. pH-
CYHOK), B KOTOPOM IPOJIOKEH KEJIE3HOJOPOKHBIN MyTh. B mpeneOpexke-
HUU JUCCUIIATUBHBIMHU CUJIAMH, COOOIIEHHE MEXIY TopoAaMu «A» U «B»
MOKHO OCYIIECTBIISITh 0€3 3aTpaT KaKUX-IMOO TOCTOPOHHUX UCTOYHHKOB
sHepruu. Baron 6e3 HayanbHOrO TOJYKA MPOCTO OTIYCKAaeTCs B CBOOOI-
HOE JBW)KCHHE 10 TOHHENIO M3 OJHOTO MyHKTa B Jpyroi. [lockombky
TOHHEJb B JTIO00M TOYKE MMEET «TPAaBUTAIIMOHHBIN) YKIOH K CBOEH cepe-
JTUHE, TO CHJIBI 36MHOTO MPUTSHKEHUsI HA MEPBOM MOJOBUHE MyTH OyAyT
Pa3roHATH BaroH, a Ha BTOPOM — CTOJIb YK€ YCHEIIHO TOPMO3HUTh €T0, TaK
YTO B KOHEUHOM ITYHKTE BarOH OCTAHOBUTCS CaM.

Bonpoc Nel. Cxonbko BpeMeHHU 3aiimer 310 mytewmectBue? (Iloackas-
Ka: YCTAaHOBHUTE aHAJOTHIO MEXIY IBM)KCHHEM BaroHa B TOHHEJE M KOJICOaHHUSIMH Tpy3a
Ha MPY>KUHKE).

Bonpoc Ne2. K noTonky BaroHa rojiBenieH MaTeMaTHUYeCKU MasgTHUK, IEPUO]] KoleOaHul KOTOPOTro
B HOPMAaJIbHBIX YCIOBUSX paBeH T,. B kakux npenemnax OyaeT M3MEHSTHCS MEPHO]] €T
K01e0aHUM (OT Tmin A0 Tmax) BO BPEMS TAKOTO My TEIISCTBUS?

Bonpoc Ne3. KakuMm Oyjer nepuo]; KojaeOaHnii MasTHUKA, €CJIM BarOH OCTAHOBHUTH B TOM MECTE TOH-
Hensl (4epHas TOYKa Ha PUCYHKE), U3 KOTOPOTro HamlpaBlieHUEe Ha IEHTP 3eMIU COCTaB-
JISIET Yo ¢ ¢ 9KBaTOPUAIbHOM IOCKOCTHIO?

3eMITI0 CYUTATh OJTHOPOAHBIM I1apoM. Bpamenuem 3emiu npeHeOpeys.

DKBAaTop




3AJIAYA Ne 3
«/leporcamovcst 00 nociedne2o»

K TonkoMy 00pyuy maccoit m = 0,8 kr (Hanpumep, 0001 BETOCUNIEAHOTO KO-
Jeca) TMPUBS3BIBAIOT CHAPYXKH OIHMH KOHEIl J1e2K020 HEPACHMANCUMO20 HIOHKO20 o
Tpoca M TUIOTHO HaMaThIBAIOT Ha 0001 HECKOJIBKO BUTKOB. K apyromy KoHIily Tpo- ‘
ca MPUBSA3BIBAIOT IPy3 Maccoit M. 3aTeM Tpoc NEepeKUAbIBAIOT uepes3 Jeckuil OJI0K,
3aKpETUICHHBII Ha BEPIINHE BHICOKOTO 21a0K020 CTON0A, M YACPKUBAIOT BCIO CHC- M
TEeMy B TOJIOKCHHMH, yKa3aHHOM Ha pucyHKe. [Ipu 3Tom 00e wacTm Tpoca, CBH-
caromue ¢ OJ0OKa, HAXOAATCS B BEPTHUKAIBHOM IIOJOXKEHHH, a 00pyd Kacaercs
cronba. [Tocne Toro, Kak cUCTEMy OTIYCKaroT, 0OpydY HAUWHAET PacKPy4YHBATHCS
(MpOoTHUB 4acoBOM CTPENKHU Ha PUCYHKE), U OJHOBPEMEHHO, €r0 LEHTP HauWHaeT
JBHUTaThCs BHU3. [IpH 5TOM rpy3 Bce BpeMst OCTaeTCsl Ha HICXOAHOM YPOBHE.

Haiitu maccy rpy3a (M) u yckopeHue neHrpa oopy4a (a).

3AJTIAYA Ne 4
«Tuwe eoewn...»

PaccrosiHue mexny nepenHel v 3alHeH OCSIMH aBTOMOOWIISI paBHO L, a pacCTOSIHUE MEXKIY JIEBBIMH U
NPaBbIMU KOJIECAMU COCTABIISICT BeW4YMHY b. LIeHTp Macc aBTOMOOMIIS pacloioKeH Ha BBICOTE /1 HaJl JOPO-
TOM M MPOEIUPYETCs HAa HEee MEKy OCSIMHU Ha pacCTostHUH SL ot mpoeknuu nepeaneit ocu (0<,<1). Koad-
(GUIUEHT TPEHUS MKy ITMHAMH U JOPOXKHBIM MMOKPBITUEM PABEH /L.

Bonpoc Nel. Tlpennonoxxum, 9To0 Ha TOPU3OHTAIHHOM Yy4YacTKE JOPOTH aBTOMOOWIIb BXOJUT B KPyTOM
IIOBOPOT HA HEJIOIMYCTUMO BBICOKOM ckopocTH. C uero Haunercs i Hero ATII (nopokHo-
TPAHCTIOPTHOE MIPOUCIIECTBUE) — C ONPOKHUABIBAHKS HAOOK HIIH C 3aHOCA B KIOBET)?

Bonpoc Ne2. Kakoe MakcUMaibHOE YCKOpEHHUE (a*) CMOXKET pa3BUTh TaKOH aBTOMOOWIIb Ha MPSIMOM TO-
PU30HTAILHOM Yy4acTKE JOPOTH, €CIIM Y MOTOpa M30BITOUHAS MOILHOCTb, BEAYLIUMHU SBIIS-
I0TCSI 3a0HUe KoJeca, a CUEIICHUE ¢ J0POroH (u) A0CTaTOYHO BETUKO?

Bonpoc Ne3. [Ipy kakoM MUHAMAJILHOM 3HAYCHUH KOYPPUIIUCHTA TPEHUS (Lmin) MOXKHO JTOCTUYL TAKOTO
yckopeHus?

[TomuepkHeM, 4TO MPHU MOJHOW pa3rpy3Ke MepeIHUX KOJIeC aBTOMOOMIIb MOJIHOCTBIO TEPSET PyJeBOe
yIOpaBleHUE, YTO, BOPOUYEM, HE MPEMATCTBYET €ro MPSMOJIMHEHHOMY JIBIDKEHUIO B TEUEHUE KAKOTO-TO Bpe-
MEHH. A BOT JlajibHEMIIee YCKOPEHUe yKe IPUBOIUT K ONMPOKHAbIBaHUIO Ha3al. [Ipoiie Bcero aToT 3dhdext
JNEMOHCTPUPYETCsS Ha MOIIHOM MoTouukie. IlpodeccnonanbHble MOTOTOHIIMKH OY€Hb YacTO MOJHUMAIOT
CBOETO «KOHS» «Ha JABIObD Mociie modeaHoro ¢uuuma. [Ipu 5ToM OHUM, €CTECTBEHHO, HE TOBOJAT AEJNO 10
«JIOTUYECKOTO KOHIA». A BOT WHBIC «JTIOOUTENN» OBICTPHIX CTAPTOB HEPEAKO TYT K€ M «(PUHHUIITUPYIOTY,
y>K€ Ha CIIMHE.

3AJJAYA Ne §
«IImuya 6 xnemxe»

Ha nnunnyto 21adKyr0 copuzonmansuyro civily HaJelu TpU OYCUHKU U PACIOJIOKUIM UX Ha HEKOTO-
POM pacCTOSHUU ApPYT OT Apyra. ByCHHKHM HMMEIOT Macchl, COOTBETCTBEHHO M,, M| WU My, IPUUYEM Macca
cpenHeit OyCUHKH (m,) CYIIECTBEHHO MEHBIIIE MAcC OKPYIKAIOIINX €€ COCENOK (M, <<m U m,<<my,). B xa-
KOI-TO MOMEHT cpefHel OyCHHKE COOOIIMIN CKOPOCTh V, B OHOM W3 HAINpaBJICHHUH, 1 OHA Hayaja CKOJIb-
3UTh TIO CIUIIE «TYJa-CIO/Ia» MEXIY CBOMMH «TSDKEIBIMU» COCEAKAMH, MOOYEPETHO OTpa)kasich OT HUX ald-
CONIOTHO ynpyrum oOpazom. Kakux npenenbHbix 3HaUeHUH (V| U V,) TOCTUTHYT CKOPOCTH KpaHUX OycH-
HOK TTOCJIE OY€Hb OOJIBIIIOTO YHCIIa COYJIApPEHHH ¢ IEHTpaibHOW? BecemMu AuccUnmaTUBHBIMU CHJIaMU TIPEHEO-
peub, IJUHY CIHIIbI CYUTATh HEOTPAHUUECHHOM.

3ATAYA Ne 6
«Ymenue omcmynamoy

B 3akpeiTom nunusape oobemom V = 1,5 1 Haxonarcst m; = 2 T BOJBI U my = 1 T YIJIEKUCIIOTO Ta3a,
pasieNeHHbIX CBOOOIHBIM HEBECOMBIM TOHKUM nopiunHeM. Haiitn 00beM Kakmoi u3 yacteit mpu 7= 100°C,
CYMTas, 4TO Ia3el MOJUUHAIOTCA ypaBHeHUI0 Knaneipona-MeHeneesa.



3AJJAYA Ne 7
«Ha ece 4 cmoponw»

[a30BBI mpollece 3alaH ypaBHenueM P-V"=const, rae n — NPOM3BOILHOE YUCIO (— 00 <7 <+00).
[TpuBeeHHOE COOTHOLICHUE HA3BIBACTCS «YpAGHEHUeM NONUMPONbD», YUCIO n — ee MOoKazaTelieM, a caM
IIPOLECC — MOJUTPONHUECKUM. B TakoM BHIE MOXKHO IPEACTaBUTH JIFOOON ra30BBIN Ipoliecc (€Ciu He Ha
Bcell PV-nuarpamme, To, O KpaiiHel Mepe, B HEKOTOPOil ee 001acTH, MyCTh U OYeHb MaleHbKoii). B Takom
npoiiecce MoJisipHasi (T.€., B pacueTe Ha 1 MoJib) TermI0eMKOCTh ra3a (C) ocTaeTcs HeU3MEHHOM.

Jlnist oTBeTa Ha CJEIyIOIIUe BOIIPOCH BOCTIONIB3YHTECh OCHOBHBIMHU COOTHOMIEHHUsIMU [-ro Havana (1-ro
3aKOHAa) TEPMOJANHAMUKHU B U depeHmanbaoil popme. PyKoBOACTBYHTECH TaKKE OMPENEICHUEM U CAMbBIM
00uguM CMBICIIOM TaKUX MOHATHH, KaK «menaoemkocms» 1 «yoensvhutity. IlocienHee o3HavaeT «8 pacueme
Ha KOIu4ecmeeHnyio eOuHuyy» (Harmpumep: «Kr», «M"», MITyKa, TF0KUHA, MOJb U T.]I.)

Bonpoc Nel. Uemy paBeH MoKazaTeslb MOJUTPOIIBI Ul KaXI0T0 U3 YEThIpeX CTaHJApTHBIX M30Ipoliec-
coB (1300apHbIii, N30XOPHBIN, U30TEPMUUECKHI, aqradaTuyeckuii)?

Bonpoc Ne2. Kak KOIM4eCTBEHHO OLEHUTH (He 1o (popMyiiam, a u3 o0IKX cO00paKeHUH) TEIIOEMKOCTh
ra3za B uzorepmuueckoM (Cr) u agunadbaruueckom (Cs) mporeccax?

Bonpoc Ne3 (ocnoenoir). KakoBa (B caMmoM 00111eM BHJIE€) MOJISIpHAsk TEIUIOEMKOCTh OJHOATOMHOI'O ras3a
(Cy) B MOTUTPONMUAYECKOM TIporiecce ¢ mokaszareneM n? OO00IMUTh MOJyUYeHHBIN pe3yIbTat
U151 1I000T0 ra3a, MOJIEKyJIbl KOTOPOIO UMEIOT i CTENEHEH CBOOOIBI.

ConocraButs nonyuennyo aiust C, Gopmyny (u3 Bompoca Ne3) ¢ usBectHsiMH 3HaueHusM Cp, u Cy, a
TAKXeE C Pe3yJbTaTaMu OILIEHOK 13 Borpoca No2.

3AJIAYA Ne 8
«Haewv 100 % ...227»

TemmoBast mamrHa paboTaeT Ha OJJHOATOMHOM ra3e. Ee MOJHBIN HUKII COCTOUT U3 TPEX H30MPOIIECCOB:
M300apHBIA — M30XOPHBIA — aIna0aTUICCKUM, MPUYEM IOJIOKUTEIbHAs padoTa COBEpIIACTCA MpU H300ap-
HOM IIpolLIecCe.

Bonpoc Nel. KakoBa BepxHsisi Teoperndeckas rpanuna (1*) nms KIIJ[ Takoit MammHbI, €Clii HE HaKJIa-
JbIBaTh OTpaHUYEHUN (HU CBEPXY, HU CHU3Y) Ha €€ MpeeibHble napameTpsl P, V, T7?

Bonpoc Ne2. MoxHO 11, TTOMEHSB YKa3aHHbBIE U30IPOIIECCHI «POJIIMUY», CO37aTh MAITUHY C 00JIee BBICO-
kum KITJ[ ? Ecnu nia, To kKakoBa ero BepxHsis rpaHuia’?

3AJAYA Ne 9

«HpuHeceHHble 6empom»

B cxeme, yka3aHHOW Ha pUCYHKE, BCE COINPOTHBIIEC-
HUS OMHAKOBBI U paBHbI R = 10 Q). neanbHbple HCTOUYHU- I—0
ku Toka umeroT IJC £ =10B, u & =20B, cooTBeTCTBCH- &
HO. Tpu g3aummno yoanennvix opyz om _0pyza MeTajiinue- I
CKUX Iapa paJuycaMHu, COOTBETCTBEHHO, 71=90 cM, &
n=18Mur;=90 cM NOACOETUHEHDI K CXEME JIUHHBIMU
TOHKMMU TIPOBOJIaMH, KaK MOKa3aHO Ha pucyHke. Haiftu
Toku (/; u 1), mpoTeKarolue yepe3 MepBblii 1 BTOPOU HC-
TOUHUK U 3apsaasl (Qi, Q. u Q3), HaTEKIINE HA KAXbIA U3 n I3
1apoB, €CJIU U3HAYAJIbHO OHU OBUTN HE 3apsKEHBI.

CumBon Q o3nHauyaer «Om». D10 ycrapesiiee 000-
3HAYEHHUE KCIIOJIb30BAHO HAMU BO M30€KaHHWE ITyTaHUIIBI
Mexay OykBoi «O» u mudpoin «0y.




