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TEOPETHUYECKUM TYP
14 snBaps 2014 roxa

CuavaJa, nosxkaayicra, Mpo4YuTaTe ciaeayomniee:

1. Teoperuueckuii Typ cOCTOUT U3 Tpex 3aaad. [IporoskuTenbHOCTH Typa 4 yaca.
[Tonp3yiiTech TOIBKO TOM pydKo#, KoTopas Bam npenocrasiieHa.

Jlist pacueToB Bbl MOKETE MCIOIB30BaTh CBOM KaiubKyIsaTop. Eciu cBoero y Bac Her, Torna Bel
MOJKETE TOMPOCUTD €r0 y OpraHu3aTOPOB OJIMMIIHA/IBI.

4. Bam npenocTaBiieHbl YHCThIC JIUCTHI Oymaru u JJucmeut ons 3anucu (Writing sheets). Uucreie
JUCTHI OyMard mpeHa3Ha4eHbl U YePHOBBIX 3amuceid, ux Bbl MoXkeTe ucmosb30oBarh mo Ba-
HIeMy YCMOTpPEHHUI0, OHHM He mnpoBepsitorces. Ha Writing sheets crienyer 3amuchiBaTh pelieHus
3aj1a4, KOTOpbIC OYAyT OIEHEeHBI MPH MPOBEPKE pabOThI. B pelieHnsx Kak MOKHO MEHbIIIE HC-
MOJIb3YHUTE CJIOBECHBIC OnucaHus. B 0CHOBHOM Bbl TOMIKHBI HCIIOIB30BaTh YPaBHECHUS, YUCIIA,
OykBeHHBIE 0003HAYCHHUSI, PUCYHKHU U TPpaPUKH.

5. Hcnonw3yiiTe Tonbko auueByto ctopory Writing sheets. [Ipu 3anucu He BEIXOQHTE 32 IPEIEITbI
OTMEUYEHHOU paMKH.

6. Pemenue kaxaoii 3ajaun cieayeT HaYMHATH ¢ HOBoW ctpanuiibl Writing sheets.

7. Ha xaxmom mcnoaszoBanaoMm Writing sheets, B oTBeicHHBIX Ui 3TOro rpadax, HEOOXOIUMO
ykazare Bamy crpany (Country), Bam xon (Student Code), mopsakoBelii HOMEp 3agayu
(Question Number), tekymuii Homep Kaxmoro jmcta (Page Number) u moaHOe KOIHYECTBO
JIMCTOB, MCIOJIb30BaHHBIX TpU perieHnn Beex 3amau (Total Number of Pages). Ecniu Bei He
XOTHTE, YTOOBI HEKOTOpbIe Mcmosib3oBaHHbie Writing sheets Obuth BKIIIOYCHBI B OTBET, TOTA
NepevYepKHUTE UX OOJBLIMM KPECTOM Ha BECh JIUCT M HE BKIIOYalTe B Bamn moacyér moiaHoro
KOJINYECTBA JINCTOB.

8. Kormaa Bel 3akoHunTe paboTy, pasioKUTe BCE JIUCTHI B CIIEAYIOIIEM MTOPS/IKE:
e [IponymepoBannsic mo nmopsaky Writing sheets;
e YepHOBBIE JIUCTHI;
e Hewucnosnb30BaHHBIC JTUCTHI;
e OrmnevyaTaHHbIC YCIOBUS 3a/1a41
[TonoxxuTe Bee JIMCTHI OyMaru B KOHBEPT U OCTaBbTE Ha cTojie. Bam He pasperaercsi BBIHOCHTh
HUKaKue MCThl OyMaru u3 ayJuTOPHUH.
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3agaua 1 (10 6ans10B)
OTa 3a/1a4a COCTOUT U3 TPEX YACTEH, HE CBA3AHHBIX JIPYT C IPYTOM.
3anaua 1A (3.0 6anna)

ITapoBast MalIMHA COCTOUT U3 BEPTUKAIBHOIO 1
LWINHAPUYECKOTO COCyJla, B KOTOPOM MOXeET [
JBUraThcst 6€3 TpeHus mnopuieHs. B cocyne Haxo-
IUTCS BOJIA, BHYTPH KOTOPOH PACIOJIOKEH AIIEK-
TpUYECKUM Harpesarenb. [{uki mapoBoil mammu-
HBI COCTOUT U3 4 3TaIoB, MOKAa3aHHBIX HA PUCYH-
Ke:

1. Ha nmopuiHe HaxoauTCs Ipy3, BKIIOYAIOT |7
HarpeBarelnb, BoJa KUIUT, Map NOJHUMA-
€T MOPIIEHb C IPY30M.

2. Tlocne Toro, Kak MopuieHb MOTHSUICA Ha
HEKOTOPYIO BBICOTY, Tpy3 OBICTPO CHUMAIOT U BBIKJIIOUAIOT HarpeBaTellb.

3. Tlap mox mopurHeM OCThIBA€T M KOHICHCUPYETCS, OPIIEHb MEUIEHHO OITyCKaeTCsl.

4. Tlocnme TOro Kak HOpPILEHb OMYCTHUJICS Ha ONPEAEICHHYIO BBICOTY, Ha HEr0 CHOBA KJIAOYT
rpy3.

ITocTpolite Ha quarpamme (P,V) CXEMaTU4eCKH LUK JaHHOW MamuHbl 1 HalauTe ee KI1/I.

Atmocdepnoe nasnenue Py =1,0-10°Ta, wmacca nopmHs M =2,0ke, ero 1uiomank

S =10cm®, macca rpysa m=1.0xe. Yckoperne cBobognoro magenus ¢ =9.8x/c”. Cunraiite,
YTO TOJ MOPIIHEM HAXOAMTCA TONBKO BOASHOM Map. 3aBHCHMOCTh JABJICHHS HACHIIIEHHOTO BOJS-
HOTO Mapa OT TeMIepaTyphl B PacCMAaTPHBAEMOM JHANa3oHe ONMChIBaeTcs (GyHkumeir P =at—b,
rne, a=4,85«llal K, b=384«klla, t - remneparypa B rpaaycax Llembcus.

3agaua 1B (5.0 6ayna)

B cxeme, n300paxEHHON Ha PUCYHKE, BCE DJIIEMEHTHI HICATbHEIE, r R

yKa3aHHbBIE MapaMEeTPhl CUMTaTh H3BECTHBIMHU. JI0 3aMBIKaHHs KIKOYa Lot
KOHIeHcaTop ObUT He3apshkeH. Kakoe KOJMMYECTBO TEIUIOTHI BBLIETUTCS
B pe3ucrope R mocie 3aMbIkaHus Kiroua? o= T H ==C

3apaua 1C (2.0 6anna)

Tonkas nuH3a gaeT n300pakeHUe MPEeIMeTa, PACTIOI0KEHHOTO EPIIEHANKYISIPHO €€ ONTH-
yeckoi ocu. Pazmep mzobpakenust 1 cMm. Ecnm paccrosiHue oT mpeamMera 10 JUH3BI YBEIUYHTH Ha
5 cM, TO OMSITH MONYYHTCS U300pakeHue pazmepom 1 cm. Kakum Oyaer pazmep u3o0pakeHus, ecliu
paccTosHUE OT MpeAMETA 0 JIMH3bI YBEIUYUTH €II€ Ha 5 cM?

3anauya 2 PeakTuBHOe ABM:KeHue (10 6as10B)

B pakeTHBIX ABHTraTeNsIX CHJIa TSATH CO3IACTCS B
pe3ynbTaTe BbIOpOCa NPOAYKTOB TOpEHUsl TOIUIMBA B
HaMpaBlIEHWH, TPOTUBOIOIOKHOM JBIKeHUI0. [Ipu
3TOM, €CTECTBEHHO, Macca PaKeThl yMEHbINAeTcs. JTa
ujes Obla BIIEPBBIC BBICKa3aHA BETUKUM PYCCKUM yde-
HbIM K.O. [{HOJKOBCKUM JJIs1 OCYIIECTBIICHUSI JIBUXKE-
HUS OOBEKTOB B IyCTOTE, HAlpUMEpP, B KOCMHUYECKOM
npoctpanctBe. Celyac MONETHI B KOCMOC CTallkl yXkKe
MPUBBIYHBIMU, HA TeppuTOpuM KazaxcTana pacnosioxeH
KocMozipoM baiikoHyp, ¢ KOoTOporo ObLI 3amyIieH mep-
BBl CITYTHUK 3€MJIM U CTApTOBAJ MEPBBII KOCMOHABT —
FO.A. T'arapun. Kocmoapom baiikoHyp mpezactaBiser co00i KOMITJIEKC BBICOKOTEXHOJIOTHYECKUX
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COOpyX(GHHﬁ, NpeaAHAa3HAYCHHBIX JIA 3aIllyCKa MHUJIOTUPYCMBIX alllapaToB B KOCMOC, B YaCTHOCTH,
Ha MeXIyHapOJIHYI0 KOCMUYECKYIO CTaHLHUIO.
Kiaaccnueckasi pakera

HyCTL pakeTa UMCCT HAYAJIbHYIO MACCy m0 , @ CKOPOCTb UCTCUCHUS TOIIJIMBA OTHOCUTCIBHO
pakeThl IOCTOSIHHA U paBHa U. CuMTaiiTe 10K, YTO B HAYAJIbHBI MOMEHT BPEMEHHU paKeTa MOKO-
UTCS B JIaOOPATOPHOI CUCTEME OTCUETa M BHEIIHHE CHIIBI OTCYTCTBYIOT.
1. [0.5 6anna] HaiiquTe 3aBUCUMOCTH CKOPOCTH PAaKEThl V OT €€ Macchl M. DTa ¢hopmysa Ha3bIBa-
ercs popmynoil Llnonkosckoro. OTBET BBIpa3uTe 4epe3 m,my,u.

2. [0.5 6anma] Ilycte oobekT Maccsl M =1000xe TpeOyeTcs pa3orHath 1O MEPBOW KOCMHUYECKOU
ckopocTH. Halinure HadanbHylo Maccy pakeTsl M, ¢ TomiuBoM, ecinu U =15,00xw/c, yckopeHue
cBoboHoro mageHus g = 9.80.m/c?, paguyc 3emmu R = 6400 k.

[TycTh pakera JBHIKETCS B MOJIE TSHKECTH 3E€MITH, YCKOPEHHE CBOOOHOTO MaJCHUsI § KOTO-
poro OyzneM cuuTath MOCTOSIHHBIM, a pacxoj TorumBa u(t) =—dm(t)/ dt moxxer 3aBuceTh OT Bpe-
MEHHU.

3. [0.75 6anna] 3anummTe ypaBHEHHE IBMIKCHHS PAKEThl B IPaBUTALIMOHHOM Moje 3eMId. ITO
ypaBHEHHUE Ha3bIBaeTCsl ypaBHeHHEeM Merepckoro. OTBET BbIpasuTe uepe3 m,V,Uu, d, 4 .

Jlanee cumraiite, YTO CKOPOCTh MCTEUCHUS TOIIMBA U HANpaBiieHA BIOJb YCKOPEHUS CBO-
OonHOTO MafieHus ¢, a HadaJabHas CKOPOCTh PAKETHl paBHA HYIIIO.

4. [0.75 6anna] Haiinute, kak pacxon TomnmuBa g, (t) JOJDKEH 3aBHCETh OT BpeMeHH t, 4ToObI pa-
KeTa BHCella Ha OJHOM BbICOTE HemoABMKHO. OTBET BbIpa3ute 4epes my,u, g,t.

[Tycte Temeph pacxoj TOIUIMBA IMOCTOSHEH BO BPEMEHU M paBeH 4, MpPUYEM Bcerjaa

> ().
5. [2.0 6anua] Torma 3aBUCHMOCTh CKOPOCTH pakeThl V(1) oT BpemeHH {. MOKET ObITh IpECTaB-
JIEHa B BUJIE
v(t)=At+A In(L+ At),
rae A, A,, A, — HEKOTOpBIE TIOCTOSHHBIE.
Haiinure A, A,, A, 1 BeIpasuTe ux 4epes my,u, d, u .
6. [1.0 6anna] IlycTs HavanpHas Macca pakeThl paBHAa M,, a KOHe4Has Macca — M. Haiinure max-

CHUMaJbHYIO BbICOTY H KOTOPYIO MOXET JOCTUTHYTb PAaKeTa U COOTBETCTBYIOIIMM Pacxoj TOI-

max ?

nuBa 4, . OTBET BbIpasuTe vepes my,m,u,g.

PeassiTuBHCcTCKARA pakeTa

B nmpenpinymnieit 4acTu C4UTAIOCh, YTO PAKETa JBUIKETCS C HEPEISATUBUCTCKOM CKOPOCTHIO.
Jlisi oCyIECTBICHHSI MEXK3BE3/IHBIX ITyTEIECTBUN HEOOXOAUMO pa3rOHATh PAKeThl 10 CKOPOCTEH,
ONMM3KHUX K CKOPOCTH CBETa M TOTJa B pacueTax Heilb3s mpeHedperats dppeKTaMu TEOpUn OTHOCH-
TEJIbHOCTH.

Jl1g ycraHOBIIEHHS XapaKTepa JBUKEHHS PaKeThl B PEISITUBUCTCKOM CIIydae BBEIEM IOHS-
THE COIYTCTBYIOLIEH CUCTeMbI oTcueTa. CONmyTCTBYIOIAs CHCTEMA OTCUETA — TO MHEPLUAIbHAS
cucTeMa OTCYeTa, KOTopasi ABM)KETCSI OTHOCUTENBHO Ja0OpaTOpPHOM CHCTEMBI OTCUETa CO CKOPO-
CTBIO CaMO# pakeThl, TO €CTh 3TO CUCTEMA OTCYETA, B KOTOPOM pakeTa B IaHHBI MOMEHT BPEMEHU
ITOKOUTCS.
7. [2.5 6anna] Haiinure cBA3b yCKOpEHHMs PAKETHI B COIMYTCTBYIONIEH CHCTEME OTCYETA &, C €€

YCKOpEHHEM B J1a0OPaTOPHOIl cuUCTEME OTCUeTa &, , €CIIU CKOPOCTh PAKEeThl B JaHHBIII MOMEHT Bpe-
MEHH paBHa V , a CKOPOCTh cBeta — C. OTBeT BbIpasure Yepes a,,a,,V,C.

8. [1.5 6anna] [Tycte pakera B HaYa bHBI MOMEHT BPEMEHH MOKOUTCS. TOr/a UCTIONB3Yys pe3ylb-
TaThl PEABIIYIIETO MYHKTa MOYKHO II0Ka3aTh, YTO Macca PAKEThl B HEKOTOPBI MOMEHT BPEMEHU B
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COHYTCTB}’IOH.IGI‘/JI CUCTCMC OTCYCTA CBA3aHa C €€ CKOPOCTHIO B na6opaTopH0171 CUCTEMEC COOTHOIIC-

HUEM

e (l—vlcja
“\1+vic)

Haitnute o u Beipasute ero uepes U,C.

9. [0.25 6amma] ITycts o0bekT maccel M =1000xe Tpebyercs pasornars n0 ckopoctu V =0.5C,

paBHol nosnoBuHe ckopoctu cBeta C=3.00-10°wm/c. Halinure HauanbHylo Maccy pakeTsl M, ¢

TOILTUBOM B BH/Ie cTeneHH ¢ ocHoBanueM 10, eciiu ckopocTh ricteueHus torumsa U =5,00xw/c,
10. [0.25 6anna] C Touku 3peHus MPaKTUKK HAWIYYIIEi ABISCTCSA Tak Ha3biBaeMas (OTOHHAS pa-
KC€Ta, KOTOpasa BBI6paCBIBa€T Ha3aa HC pAaCKaJICHHBIC I'a3bl, MOJIYYaCMBIC ITPpHU CrOpaHrU TOIUJIMBA, a
¢dotonsl. [Tycts 00bekT Maccel M =1000 ke Tpebyetcst pazorHats 1o ckopoctu V = 0.5C . Haitnure
HayaJbHYI0 Maccy (POTOHHOM pakeTsl M, .

3amauya 3. MeramarepuaJisbl (10 6a/10B)

MeramaTepuan — KOMIO3UIIMOHHBIN MaTeprall, CBOMCTBA KOTOPOTO
00YCJIOBJICHBI HE CTOJIBKO CBOMCTBAMU COCTABJISIOIIUX €T0 3JIeMEH-
TOB, CKOJIBKO MCKYCCTBEHHO CO3JaHHOW IEPUOAMYECKON CTPYKTY-
poii. MeTtamaTepuanbl CHHTE3UPYIOTCSI B COBPEMEHHBIX HaHONabo-
paTOpHUAX BHEAPEHUEM B MCXOAHBIN IIPUPOJHBIN MaTepUa pa3ind-
HBIX NEPUOAUYECKUX CTPYKTYp C CaMbIMU Pa3IMYHbIMH [€OMETPH-
yeckuMH (opMamMH, KOTOpble MOAUGUIMPYIOT (PU3NUYECKHE CBOM-
CTBa MCXOJHOTO Marepuaia. B ouens rpyOboM npuOIMKEHUN Takue
BHEJPEHHS MOXKHO PacCMaTPUBATh KaK MCKYCCTBEHHO BHECEHHBIC B
MCXOJHBIH MaTepuall aTOMbl YpE3BbIUAHO OONBIIMX pPa3MEPOB.
Pa3zpa®oTunk MeTamarepuanoB INpU HMX CHHTE3UPOBAHUU HUMEET

BO3MOKHOCTh BapbUPOBAHUS Pa3IMUHBIX CBOOOIHBIX MApaMETPOB (pa3Mepsl CTPYKTYp, popma, mo-
CTOSIHHBIN U NIEPEMEHHBIN MEePHO MEXy HUMH U T. 11.).

B onHo# 13 HaHOMab0OpaTopuii OBLT MOTYYEH METaMaTepual, U3 KOTOPOTO U3TOTOBHIIN MPO-

BOAHUK mmuHOM L =5.00cm m pagumycom R =1.00mm, MPOBOAMMOCTh KOTOPOTO 3aBHCHUT OT pac-
CTOSIHMS IO OCH IO 3aKOHY o, = I . CBOCTBa IPOBOJHUKA ObUIN SKCIEPHUMEHTAIBHO OIpesese-

HBI ¥ TIPEJICTABJICHBI B CJICIYIOIIEH TabmuIie:

®U3BNYECKOE CBOMCTBO

3HAYEHUSA TAPAMETPOB

IIpoBogumocts o, = fBr

£ =1.00x10°Cm [ m*

Koaddunment remmootaauun

a=20Bm/(m*-K)

Koaddumment tennonpoBoaHocTr

k=0,01Bm/(m-K)

Monayns FOnra

E =1.00x10" ITa

Koadduruent nunreitHoro pacumpeHus

y=1.00x10° K"

1. [1.0 6anna] Haiigute ananmutuaeckyio (GopMyIry JUls HOJHOTO CONPOTHBICHHS NPOBOAHKMKA R,

u pacchTaﬁTe €TI0 YHCJICHHOC 3HAYCHHUC.

ITo mpoBonHUKY mponyckatoT Tok cuiioi | =14 . V3BecTHO, 4TO TEMII00OMEH C OKpYKaro-

men cpeioil mMpoucxXoauT 1o 3akoHny Herorona-Puxmana
Pext = a(Ts _TO) )
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rae P, — MOIIHOCTh NOTEPh C €AMHMIIBI IOBEPXHOCTH IPOBOJHHUKA C TEMIIEPATYPOH MOBEPXHOCTH

T,, T, =293K - TemnepaTypa OKpYy»Karolleil Cpelibl, @ — HEKOTOpasi IIOCTOsIHHAS, Ha3blBaeMasi KO-
3¢ (HULIMEHTOM TETIIO0TAAYH.
2. [1.0 6anna] Haiimute aHanutudeckyro GopMyiy IUIsl TEMIIEPATyphl MOBEPXHOCTH MPOBOJIHUKA
T, u paccunTaiiTe €€ UUCIEHHOE 3HaUEHHE.

TemmepaTypa MpOBOAHUKA MEHSIETCS ¢ TITYOMHOW BCIIEACTBHE SIBJICHHS TETUIONPOBOIHOCTH,

KOTOpPOE OMUCHIBAETCS CIEIYIOMIUM 3aKOHOM Dyphe
P =-«S AT :
AX
rae P — MOIIHOCTH TEIJIOBOTO MOTOKA MEXAY T'paHsAMHM Mapajulelenumeaa miomanasio S, AT —
nepenaja TeMIepaTyp MeXIy TpaHsMU MapajuleienuIe/a, pacioloKeHHBIMU Ha PacCTOSIHUM AX
APYT OT Apyra, K — K03()(PUIIMEHT TeTIonpOBOIHOCTH.
3. [2.5 6anna] Haiinute anamutiyeckyto GopMyity A TEMIIEpaTyphl B IEHTPE MPOBOJHUKA T, M
paccuuTaiiTe ee YNCIEHHOE 3HaUeHuE.
4. 10.5 6anna] Haiinute aHanutudeckyro GopMyiy I U3MEHEHHs paguyca NpoBOIHHKA OR;,
00yCIIOBJICHHOT'O TEIJIOBBIM PACIIMPEHUEM, U PACCUUTANTE €r0 YUCICHHOE 3HaYCHHE.
Buumanue! B danvheliwux pacuemax cuumaiime npo8OOHUK OECKOHEYHO ONUHHBIM.
5. [0.5 6anna] Haiinure 3aBUCUMOCTh MHAYKIIMKM MarHUTHOTO nois B(r) BHyTpH mpoBOJHHKA B
3aBUCUMOCTH OT PAaCCTOSIHHUS I JIO €r0 OCH.
6. [1.0 6anna] Haiinnte aHanmmTHueckyto GopMyiy mrs SHepruu MarHutHoro nons W, BHYTpH
MIPOBOJHHUKA M PACCUUTANTE €€ YMCIEHHOE 3HaUYEHUE.
7. [1.0 6anaa] B pe3ynbprare nponmyckaHus dJIEKTPUIECKOTO TOKA 110 MPOBOTHUKY B HEM BO3HUKACT
MeXaHM4YeCKoe HampspkeHue. Haliaure 3aBucuMocTb faBieHus P(r) BHYTPH NPOBOJHHMKA B 3aBU-
CHUMOCTH OT PAacCTOSIHUS ' JIO €r0 OCH.
8. [1.0 6amra] Haiigure ananutudeckyro GopMyity Il MEXaHUIECKON SHEpPruu aedopMaliuii mpo-
BogHuka W_ ¥ paccyuTaiite ee YUCICHHOE 3HaUeHHUE.

9. [1.0 6anna] Haiingute ananutudeckyro ¢GopMmyly IS U3MEHEHMs paauyca NMpoBOogHUKA OR_,

00YCJIOBJICHHOTO MEXaHUYECKUMHU HANpPSHKEHUSMH, U paCCUUTANTE ero YHCICHHOE 3HAUCHHE.

10. [0.5 6anna] Haiigure BenmuunHy K03 PHUIMEHTa TEIIOBOTO PAaCIIMPEHUs ¥, IpU KOTOPOH pa-

JIMYC TPOBOIHMKA HE U3MEHMIICS OBl IPH MPOITYCKAHUU Y€pe3 HEro dIEKTPUIECKOT0 TOKa.
CupaBka. 3nauenue MazHumnou nocmoannou pasno iy, =4z -107" I'nl m.



