OJIMMIINAJTA HIKOJBbHUKOB «JJOMOHOCOB»
2012/2013 y4eOHbIi rog

OTBOPOYHBIN ITAI

Kpartkas uHCTpYyKUMs I y4aCTHUKA

I[J'I?I TOr0 4YTOOBI CTaTh YYaCTHUKOM  OJIMMIIMABI, H606XOI[I/IMO JIMYHO

3apEeruCTPUPOBATHCS HA MOPTAJIE OJUMIIHAAbI MIKOJILHUKOB «JIOMOHOCOBY MO ajapecy:
WWW.|0monosov.Msu.ru 1 moJiyduTh TOCTYII B IMYHBIA KAOMHET.

OprkoMurer npuUHMMAaeT K PacCMOTPEHHIO PabOTHI yYAaCTHUKOB OTOOPOYHOIO
dTama, MOCTYMHUBIINE TOJBKO M3 JIMYHOTO KaOmHeTa Ha mopTaie Onmmnuansl ao 24
yacoB 21 suBaps 2013 roma BKIIOYUTENHHO (10 MOCKOBCKOMY BPEMEHH).

YuacTHUK MOXET HampaBUTh TOINBKO OAHY pPabOTy MO KakAOMy HpEIMETY
(koMmruIekcy npeamMetoB). Daii ¢ paboToil 0TOOPOYHOIO ATara JOJDKEH UMETh hopmaT
PDF (Portable Document Format). Jlnst kouBepranuu Bammx pemenuit B popmar PDF
MOKHO  BOCIIOJIB30BAThCSl  CHCIHMAIBHBIMA ~ OCCIUIATHBIMH —~ TpOTpaMMaMu WA
BcTpoerHbiMu MHCcTpyMeHTamu Office Word. [lo MmoMeHTa okoH4aHusi mpuema padoT
YYaCTHHK MMEET BO3MOXKHOCTH ITOBTOPHO HAIPABUTh MCIPABICHHBIN (aiiin ¢ paboToii,
NP STOM UCXOJHBIN (aiiil 3aMEeHsIeTCS HOBBIM U yajsieTcst ¢ moprana OJuMIIrab.

Mudopmanus o momydenun pabOT OPTKOMHTETOM pa3sMENIAETCs Ha MOPTale

OJ'II/IMHI/IaI[BI B JIMYHOM KaOMHETE Y4aCTHHKA.

Pesynbrarer or6opounoro srama 6yayT omyOamkoBaHBI Ha moprane OIMMIIUAIbL.
PaboTel y4acTHUKOB OTOOPOYHOrO 3Tara HE PELEH3UPYIOTCS, HE KONHPYIOTCA, HE
CKaHUPYIOTCS U HE BBICBUIAIOTCA YUYaCTHUKAM WJIM UHBIM JIUIAM.

O¢opmnenue pemenuii (pasmep mpudTa, MEKIYCTPOUYHBIE HHTEPBANbl M IIp.)
YYaCTHHK BBIOMPAET CaMOCTOSATENBHO, YYUTHIBAs CIIEAYIOIINE TPeOOBaHUS:
— Ha JINCTaX OTBETOB 3allpemiacTcs yKa3blBaTh (aMMINIO, UMsI, OTYECTBO YUaCTHUKA;
— HyMepauus OTBETOB JOJKHA COOTBETCTBOBATh HyMEPALIMU OJIMMITUAIHBIX 3a/1aHUH;
— pelIeHHs WIM UX YacTH MOTyT ObITh HaOpaHbl Ha KOMIIBIOTEPE WM HAIMMCAHBI OT
PYKH U OTCKaHUPOBAHBI;
— PYKONHCHBbIE YacTH paboThl (IpU WX HAJIUYMHU), B TOM YHCJIE YEPTEXKH M PUCYHKH,
HE00XO0IMMO BBITMOIHATH pa300pUYMBO PYUKOM ¢ MACTOI CHHETO MM YEPHOTO LIBETA.
JlonomHUTENbHBIE TpeOOBaHUS K OPOPMIICHUIO pelIeHui (B ciiy4ae HEOOXOIUMOCTH)
IPUBENICHBI B TEKCTE 3aJJaHUM.
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3AZJAHME 110 'EOJIOI'MA

Onumnuaonvle 3a0aHUsi paccyumansbl HaA 803PACMHYI0 KAMe20puro WKOJIbHUKO8 ¢ 7 no 11
knaccol. 3aoanusi NeNe [ u 2 paccuumanul na yuawuxcs 7-8-x kiaccoe. 3aoanus NeNe 3 u 4 —
Ha yuawuxca9-10-x xnaccos. Yuawumca 11-x Kraccoé no cunam cnpasumscs co 6cemu
wecmvio 3a0anusmu. Pewaiime cmonvko 3a0anutl, ckoibko cmodceme. Kiopu onumnuaows
npu oyenke pabomsi 6yoem yuumvléams 0OOCHO8AHUE, NPABUILHOCMb U NOJIHOMY pPeueHUll
Kaxcooeo 3a0anus. Kenaem ycnexa!

3aganue 1. Umeercs 200 oaMHAKOBBIX 00PA3II0B TOPHOU MOPOIBI, B KAXKIOM M3 KOTOPBIX COJIEPIKUTCS
MOJIOKHUTEIbHASA JIOJIl TJIMHUCTOTO KOMMoHeHTa. Ilpu wmccnenoBaHuM 0Opas3loB BBIICHUIIOCH, YTO
mro6bie 50 u3 HuMX comepxar He MeHee 20% oOImeil COBOKYMHOCTH 3TOr0 KOMIOHEeHTa. KakoB
MaKCHUMAaJIbHBI TPOLEHT OT OOIIel COBOKYIMHOCTH TJIMHHUCTOIO KOMITIOHEHTa MOXKET COJEPIKaThCS
B OJIHOM 00pa3ie?

3aganue 2. Ha 3emsie u B ee HeApax 4acToO MPOUCXOAAT IPOLECCH], CBA3aHHBIE C OTHOCUTEIbHBIMU
NepeMeIeHUSIMUA CTPYKTYPHBIX 3JIEMEHTOB 36MHOM KOPBI (00BaJIbl B TOPAX, IBUKECHUS TEKTOHUYECKUX
IUIMT U T.I1.). B KauecTBe MpoCTOM MIUTIOCTpAlMy NpeJiaracTes ciaeayronas 3aaada.

OnHoponHas miuTa B (hopMe MPSMOYToJBHOTO Mapajuiesienunena JIHHON L, ommparomasics cBoum
ocHoBaHHeM AB Ha ycTymn B BHJE HPSMOYTOJBHOW CTYIIEHBKH BBICOTOM h u pedpom B — Ha rmamkyro
TOPU30HTAJIBHYIO IOBEPXHOCTh, MEJIEHHO CIIOJI3AET M0 YCTYIY, a 3aT€M, COPBABILUCH C HETO, MaJacT
Ha TOPU30HTAJIBHYIO TIOBEPXHOCTh. Ha KakoM paccTOSIHMM S OT OCHOBaHMS yCTyma OyJaeT HaXOAUThCS
pedpo A TUIMTBI B MOMEHT COYIAapeHHs] OCHOBaHMsS IUIUTBHI C TOPU30HTAIBLHON MOBEPXHOCTBIO, €CIIU
U3BECTHO, YTO B MOMEHT CpbIBa C yCTyna (MOKa3aH Ha pHC.) IEHTP Macc IJIUThI HAXOIWICS Ha TOU XKe
BBICOTE N Ha/l TOPU3OHTAIBEHON TOBEPXHOCTBIO, YTO M CTYIEHbKa ycTyna? CKOPOCTh IUTUTHI B MOMEHT
CpbIBa CUYMTATh PAaBHOW HYIIIO.
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3ananue 3. B reosorudeckoil 1abopaTopuy MMEIOTCS JBa Pa3HBIX MPUOOpa ISl MPOBEICHUS TBYX
BUJIOB MCCIIEZIOBAHUN 00pa3lioB FOPHBIX MOPOJA U JIBa OJAMHAKOBBIX KOMIIBIOTEPA, MPH 3TOM KaXKIbIN
npuOop COEAMHEH C OAHUM KOMIBbIOTEpOM. B pacnopsikeHHH pyKOBOIUTENS J1aOOPaTOPHUH MMEIOTCS
7 CTyIEHTOB BTOPOIrO U 8 CTYAEHTOB MepBOoro KypcoB. Ilpennonaraercss BbIOpaTh ABYX CTYAEHTOB-
BTOPOKYPCHUKOB M MOPYYUTh UM paboTaTh Ha mpubopax, a BBIOPAHHBIX ABYX MEPBOKYPCHUKOB
pUBIIeYb K paboTe Ha KOMIbIOTepax. CKOIBKUMH CIIOCOOAMHU MOXHO CJeNIaTh yKa3aHHBIH BHIOOD?
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3ananue 4. Jlng yBenwdeHWs M00bMM HEPTH HA HEPTIHBIX MECTOPOXKACHHUSIX I0 TEPUMETPY
MECTOPOXKACHHSI YacTO O00yCTpauBalOT CHelHalbHble HAarHETaTelIbHbIE CKBAXXUHBI, Yepe3 KOTOphIE B
0CaJI0OuHbIE TIOPOJIbI, COJEpKalire HepTh, MO BBICOKMM JIaBJICHHEM 3aKauuBalOT Boay. JlaBiieHue
BOJIbI CIIOCOOCTBYET ABHMKEHHIO HE(TH IO IUIACTY B HAMpaBICHUH OT Mepudepun MECTOPOXKICHHS K
NOOBIBAIOIIMM CKBa)XMHaM. J[aHHBIM MeTOJ, MOJYYMBIIMI Ha3BaHUE 3aBOJHEHUS MECTOPOXKICHUS,
UTpaeT BaXHYI0 pOJib IpU 100bIYe HEPTH Ha UCTOLICHHBIX MECTOPOXKIACHHSX, a TakKKe MPHU J0ObIue
BA3KUX COpTOB HedTH. B KauecTBe WILTIOCTpallMM HUIEH BBITECHEHUS KHJAKOCTH M3 o00beMa
MPUJIOKEHHBIM JJaBJICHUEM IpejiaraeTcs cieyroas 3aiaqa.
TonkocTtenHas O0ouka BeIcOTOH H = 1,3 M U 1mIomanpio

ocHoBanus S = 0,2 MZ, 3aKOINaHHas B 3€MJIIO TaK, YTO €€

BEpXHEE OCHOBAHHWE HAXOJUTCS Ha YPOBHE 3EMIIH,

UCTIONB3YeTCSI B KA4eCTBE EMKOCTH Uil XpaHCHHS _ _‘ \Y
OcusunHa. Jlns wu3BICUeHHS OCH3WMHA U3 EMKOCTH 4 i T 7
NPUMEHSIOT CIEAYIOMHUNA TMpHeM: OOYKYy TepMETHYECKU

3aKpBIBAIOT NMPOOKOM, cozpepxKalleil aBa narpybka, oiuH i -

U3 KOTOPBIX CIY)KUT JUIS 3aKauykd BoO3JayXa B OOUKy ¢ H %E%E%E%q §§§

IIOMOLIBIO OOBIYHOrO Hacoca (CM. pHUC.), a APYroil — h e

TOHKOW  TPYOKOH  COEIMHSIETCS C  NPUIOHHBIM §§§§§§§§§§§
MPOCTPAHCTBOM €MKOCTH M CIIYXKHT Il OTOOpa OCH3MHA. ¢ y FEEn “§i§§§

CKOJIBKO KayaHWUN HYKHO CJeJaTh HacoCOM, 4YTOOBI

W3BJICYb U3 €MKOCTH Ha TMOBEPXHOCTh 3emyin o0beM V = 2011 OGen3unHa? 3a OJHO KayaHUE HACOC
3aXBaThIBACT W3 aTMOC(Ephl U HAarHETAET B EMKOCTh 00bheM Bo3ayxa V = 240 cM®. HavanbHas BbIcOTa
ypOBHsI O€H3MHA B €MKOCTH cocTtaBisgeT h = 1 M, mioTHocTh OcH3uHA p = 900 K/, atMocdepHoe
JaBJIeHUE Po = 10° Ia.

3ananmue S. JlehpopmupoBaHHBI KpHCTaLUT KBapia ©MeeT GopMy TPEyrobHOW MUPaMUIbI, Y KOTOPOM
TpaHd HE SBISIIOTCS PAaBHOOEAPEHHBIMU TPEYroJbHUKAMHM, HO B KaXJOH U3 Tpex map
CKpEIIMBAIOIIUXCS pedep UIMHBI 3TUX pedep paBHb. MOXeT M Kakas-Tn0o rpaHb KpUCTaJlla UMETh
Tynoi yron? OTBeT 000CHYHTE.

3ananue 6. [ cHaOX)EHUS DJIEKTPOIHEPTUEH OTIATICHHOTO PHIOAIIKOTO MOCENKA, PACIOI0KEHHOTO B
OyxTe Ha mobepexbe bepuHroBa Mopsi, mpeayiaraeTcss MOCTPOUTh NpUIKMBHYIO ['IC, UCTOIB3YIONIYIO
JUIsL BBIPAOOTKM 3JIEKTPOIHEPTUU KHHETUYECKYIO DHEPrHI0 MPHJIMBHOTO TEUYEHUS B YCTbE OYXTHI.
[Tnomans BOgHON MOBEPXHOCTH OyXThI B OTJIMB paBHa S; = 10 KMZ, a B MpUJuB paBHa Sy = 11 KMZ,
niepenaj BICOT YPOBHS BOJbI MEXy TPHUIUBOM U OTIMBOM N = 2 M, MJIOIIA/1b MOMEPEYHOTO CEYCHHUS
yCThsl OYXTBI M3MEHSETCS OT MpUIMBa K OTIHMBY oT S3 = 1100 M mo S; = 900 M. Ouenure
MaKCHMaJIbHYIO SHEPTHI0, KOTOPYIO MOXKHO MOJYUUTh 332 CYTKH OT BOJIbI, TEKYIIEH Yepe3 yCThe OyXThI.
VYdTUTe MpH 3TOM, Y4TO pa3HHIlA YPOBHEH BOBI B OyXTe W B MOPE HUYTOXHA IO CPaBHEHHIO ¢ h maxe
MIPU MAaKCUMAJIbHOW CKOPOCTH MPUIMBHOTO TeYeHHS. [ [ITIOTHOCTH MOPCKOM BOJIBI p = 1,03-10° kr/m®.
Hcnonp3ys mokazaHus MEKTPUUYECKOTO CUeTUHKa y ceOsl 1oMa, OLEHUTE, XBATUT JIU 3TOW SHEPTUuu AJis
cHabxeHus nocenka ¢ HaceneHueMm 2000 yenoBek.

VkaxuTe camblii TOCTYNMHBIA, Ha Bamr B3rmsa, cmoco0, kak npu ctpoutenscTBe ['DC yBenmnuuTh

SHEPTUIO TEKYIlEel BOJbI B HECKOJIBKO pas.
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