OPTKOMHTET 3A0OYHOT'O 3TAIIA «OJIMMIIHA/IbI ATOM-
HbIX CTAHIIUN»

115446, Mocksa, KonomeHnckuii npoesn, a. 16. ten. 8-499-618-22-87
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Ha Ne

JuapexkTopaM mKoJI

«OnuMnuaga aToMHbIX CTaHUMA»

B uensx OpMUPOBAHUS KOHTUHreHTa abWTypueHTOB BY30B, OCYLLECTB-
NAWMX NOArOTOBKY CneunanucToB Ansi aTOMHOW OTpacnun, U NpuUBneYeHust Ta-
naHTnuBon monoaexu Kk paborte Ha csoux npeanpuaTusx OAO «KoHuepH Poc-
3HeproaToM» ydpeaun onumnuagy WKonbHUKoB «OnuMmnuaga aToOMHbIX CTaH-
uui». OnuMnuaga NnpoBOAUTCA OTAENbHO MO MaTemMaTuke u uanke B ABa 3Ta-
na: 3a04HO U OYHO. 3a0YHbliA 3Tan MPOBOAUTCA ABTOHOMHOI HEKOMMEPYECKOM
opraHusaumen «3aoyHbii OU3NKO-MaTemMaTuyeckui nuuen «AeaHrapgy» npu noa-
aepxke NOY wkona-uHtepHat «WUHTennektyan» [denaptameHTta obpasoBaHus
ropoga Mocksbl.

B 3aoyHOM aTane MoryT y4acteoBaTtbh yyawmecs 9-10 knaccoe obuweobpaso-
BaTenbHbIX yupexaeHun Poccuinckon Pepepaumun. [Ins y4actus B 3a0M4HOM 3Ta-
ne y4almecs MoryT BbINOMHUTL 3aaHne Kak no oiHOMY U3 NpeaAMeToB, Tak U Mo
AsyMm. Pa6oTkl no chusnke n MaTteMaTMke BbICLINAIOTCA OTAENbHO B aapec
OprkomuteTa He nosaHee 30 okTAbGpsA Tekywero roga. PaboTbl, obopMneHHblie ¢
HapyweHvueM TpeboBaHWii UNK OTNPaBNeHHbIe NOo3XKe yKasaHHOro Cpoka, K pac-
CMOTpeHWi0 He npuHumatotcs. [lata oTnpaeneHuss paboTbl onpegensieTcs no
no4yTtoBomy wwtamny. lNpoBepka NPUHATLIX K pacCCMOTPEHUI0 paboT ocyLlecTsns-
eTcsa He nosgHee 30 HOAGPSA TekyLero roaa.

MoGeantenu n npusepbl 3a04HOro atana OnuMnNUaabl HarpaxgalTes rpa-
MOTamu 1 aunnomMamu.

Bcem yvacTHukam 3aouHoro atana Onumnuagb! BbICLINAOTCS NMUCbMEHHbIE
coobLeHuns 0 pesynbTaTtax NpoBepku ero paboTbl, a Takke UHoOpMaLUUs O cne-
unanbHocTsax, BocTpeboBaHHbIX Ha npeanpusTusax OAO «KoHuepH PocaHeproa-
TOM», U O By3ax, rae uaeT noaroToBka no 3TUM cneumnanbHOCTSM.

Cpok npoBefieHusi 3a04HOro atana Onumnuagbl: okTsbps — HosI6pL 2010 r.

Beicbinaem Bam matepuans 3aoyHoro atana Onumnuagbl no matemaTuke v
¢husnke n npocum Bac nposectn Onumnuagy ana yvawmxcs 9-10 knaccos Ba-
e wkonbl. MHCTPYKUMM O nopsake NpoBefeHUs ONUMNManbl W BapuaHTbl

onuMnuagHbIX 3agaHuin npuBeeHbl HUXe.

Mpeacenatens OprkomuteTa

3ao4Horo atana Onumnuanbi é}w/ B.H.®epnocees



NHCTPYKUMA no I"IPOBeAeHMIO onuMmnuaabl

1. Yuntens coobwaioT yualmumcs YCrioBus onumnuaaHbix 3aga4 v TpeboBaHna
K 0OpMNEHNIo pabor. MpegnaradT uMm B HegdenbHbIA CPOK aKKypaTHO ochopmuTb
pelueHus U oTocnartb Ux no noute B 0ObI4HbIX NouTOBLIX KOHBEpPTaxX B OprrkomuteT
onumnuaabl. Pewerus no cumavnke ¥ matemaTnke oopMnATCA W BbICbINAKTCA OT-

[ensHO Apyr oT Apyra. )
2. PewieHus akkypaTHo ogopMNAKTCA Ha [BOVHBIX TeTpaaHbiX nucTax c oTpe-

3aHHLIMW NOMNsAMK (OKOMO 2 CM), CLUUTBIX KHVDKEYKOM 1 NPOHYMEepOBaHHbIX.

3. Ha nepeoM nucTe yKa3blBaeTCs: ®. W. yyauierocs, WHAEKC 1 [AoMalLHuiA aa-
pec, Homep 1 aapec wkonbl, knace, ®.N.0. yuurens maTemMaTMkn unu OU3NKW. Pe-
LeHWe KON 3aaaun HauynHaeTcA C HOBO# CTpaHmubl. MocnenosaTenbHOCTL 3apad
[omKHa CoOTBETCTBOBATHL UX HyMepauuu.

4. K pewieHusM HEOoBX0AMMO NpUMoXuT ABA KOHBEpTa C Mapkon A v Hapnw-
CaHHLIM AOMAaLHUM aapecom yuauerocsi. B nepsoM KoHBEpTe y4acTHuky OyaeT Bbl-
cnaHo coobiueHne 0 perucTpaunn paboTbl, BO BTOPOM - pesynbTaTbl ¥ peLeHns 3afad.

5. PaboTbl BbICHINAKOTCA HE noagHee 30 okTAGPA 2010 r. Ha koxBepTe 00s13a-
TenbHO yKa3sbiBaeTcs aapec no cnepyowen opme:

- Npu OTCbINkKe peLueHui onumnuanbl no maTemartuke:

yuawmecs 10 knacca nuwyT: 115446, Mocksa, alsi 450, OprkomuteT, M-10;

yqaumecs 9 knacca nNuuyT. 115446, Mocksa, a/s 450, OprkomuTeT, M-9.

- Npw OTCbINkKe pelueHuit onumnuaael no duavke:

yyawmecsi 10 knacca nnwyT: 115446,Mockea, alst 450, Oprkomutet, ®-10;

yyawmecs 9 knacca nuuwiyT: 115446 ,Mockea, a/a 450, OprkomuTeT, ®-9.

OprkoMMTeT OCTaBnser 3a coboit npaBo He paccmaTpusatb paboTbl, B KO-
TOPbIX HE BbINOJNIHEHbI Tpe6oBanus 1-5.

3apaHumAa no MmaremMaTtuke
9 xaacc (Ha KOHBEPTE YKa3bIBaCTCAH M-9)

1. Jlan TpeyroIbHUK ABC, nummMHBL €ro CTOpPOH 4, b ¥ ¢, a BBICOT — g, hp
u h,. TlocTaBbTe BEPHBIA 3HAK B HEPABCHCTBO: d +b+c*h +h +h,.

2. Pemute ypaBHECHHC o —x- 1)’ —-x=5.

3. Tlers BCKAmBIBaeT IPAAKY OAMH Ha d MHHYT JOJBINE, YeM OH JCIacT
310 BMecTe ¢ Baceil. Bacsi BCKambIBacT Ty e TPAAKY Ha b MUHYT JIOJIBIIE,
geM OH ITO cenan Ol BMECTE C TleTeii. 32 CKOJIBKO MHUHYT BCKANbIBAIOT Ty
xe rpanky Bacs u Ilers BMmecTe?

4. Hajiute HanboIbIIee HATYPAILHOE THCIIO, M3 KOTOpOTO BBIYEPKHBA-
aueM nup HENb3s MOTyIHTE THCIIO, nensimeecs Ha 11.

[Ipu3HaK JETMMOCTH Ha 11: Ha 11 densmcs monbko me 4ucaa, y Komo-
pbIX pasHuya MeHcOy CYMMOU Yu@p, 3aHUMArOUUX Heyémubie mecma, u Cym-
MOt Yyup, 3aHUMAIOUUX yEmuble Mecma, 0enumcs Ha 11(unu pasna HYJII0).

5. Kakoe MaKCMMaJIbHOE KOJIHNICCTBO najeif MOXKHO paccTaBuUTh B KyOe
8x8x8, aT00bI OHM HE OMIH IPYT ApYTa.



10 kaacc (Ha KOHBEPTE yKa3bIBa€TCA M-10)

1. B Tpeyro/ibHHKE [BE BBICOTH HE MCHBIIE CTOPOH, Ha KOTOpHIE OHH
onymensl. Haiure yriibl TpEYTolbHAKA.
. 2X . 2X . 2X
2. PemiuTe ypaBHEHHE SIN —3—+sm Z+sm g=0.

3. Tlersi BCKAMBIBAET TPAAKY OJMH HA 0 MHHYT JI0JIbIIE, 9€M OH A€NaCT

y10 BMecTe ¢ Baceit. Bacsd BCKamnbIBaeT Ty iK€ IpAAKY Ha b MUHYT HOMBIIE,
geMm OH 3T0 caenan 61 BMecte ¢ [lerei. 3a CKOJIbKO MHHYT BCKansIBaloT Ty

xe rpaaky Bacs u Ilets BMmecte?
4. PemwTs ypaBHECHHE 2x* +5xy+3y* +5x+8y =T B LenbIX GHCIAX.
5. Ha Kakoe MAaKkCHMAIbHOE YHCJIO 9acTel MOXET pa3buTh IUIOCKOCTH
2010 npsaMbIX?

3aganua Mo QH3HKeE
9 kiace (Ha KOHBEPTE yKa3bIBaeTCA ®-9)

1. B crakaHe, HAalOJIHEHHOM 0 Kpa¢B BOJIOM, IUIABacT KYy-
cok bia. IlepebETcs i BoJa Yepe3 Kpai, Korja e pacraet?
Yt0 IPOM30HAET, €CIIU B CTAKAHE HAXOIMTCS HE BOAA, a 1) xun-
KOCTb 6oJiee II0THAs, 2) XKHUIKOCTh MEHEES wioTHaA?

2. B maccuBHYI0 TpyOKy BCTaBleHa NpYXHHA, KOTOpai B
cBOOOIHOM COCTOSHHH 33HMMAET BCIO IJIMHY Tpyb6ku. Ha npy-
JKHHY TIOJIOXEH MAPHK, KOTOPBIA CKMMAET €€ PHMEPHO BABOC.
3areM TpyOKa HaYHMHAECT B HAKIOHHOM MOJIOKCHAH cB0OOIHO
nanath. YTo IPOM30HAET C MAapHKOM? |

3. KomHara ocsemeHa ¢ noMompio 40 37€KTPHICCKUX JIaMIO4YeK 01
KapMaHHOTO (oHapsA, COEUHERHBIX MOCIEOBATENILHO 1 NHTAEMBIX OT ro-
poackoro Toka. ITociie TOro Kak OfjHa JIaMIIOuKa Neperopeia, OCTaBIIHECS
39 nammodYek CHOBAa COCAMHHIH 0CJIEOBATENBHO M BIJIIOYWIH B CETh IO-
poxckoro Toka. Korna B KoMHaTe 6sUI0 cBeTaee: Koraa ropeno 40 namo-
yek M Koraa ropeno 39 nammouex? [logemy?

4. Tlaccaxup GeXUT BHA3 0 3CKANIATOPY, W/IylIeMy BHH3, H CIMTAET CTY:
nerpky. [IpoGexaB BeCh 3CKANIATOP, OH HACUHTAN 71y = 100 crymenek. IIpone
JIaB TO K€ caMoe Ha 3CKajaTope, HAyIIeM BBEpX, OH HaCHHTall A2 = 300 cry
nesex. CKOJIBKO CTYTIEHEK OH HacuMTas Obl Ha HETIOBIKHOM 3cKanatope?

5. Cyxue [poBa IUIOTHOCTBIO Py = 600 kr/m’, NPUBE3CHHBIE CO CKJIa/Ja
CBAJIMJIM TIOZX OTKPHITBIM HEOOM M HOYBIO HHYEM HE YKPBLIH. JlpoBa mnpo
MOKJIH, ¥ ¥IX TUIOTHOCTb CTajla paBHOH p; = 700 kr/m°. Jinst Toro 4ToGBI B X0




JIOJHYI0, HO HE MOPO3HYIO TIOrOy (npu Temneparype ¢t = 0 °C) npoTonHTh
JIOM 10 KOMHATHOW TEeMIIEpaTypsl, ‘HYKHO CX€4Yb B IICIH M, = 20 xr cyxux
npos. OleHHTE, CKOTBKO HYKHO CH€4b MOKPBIX IpOB, 9T00BI MPOTONUTH
OM JI0 TO¥i JK€ KOMHATHOM TeMIepaTypbl? YIelbHas TEIIoTa nmapoodpa-
30BaHUS BOJBI L = 2,3-106 JIx/Kr, yaeabHas TEIUIOEMKOCTb BOJBI € = 4200
Jx/(Kkr-Tpai), YyAedbHAA TEIUIOTa CropaHus CyXUX IpoBr = 1,0 - 10

JIx/Kr.
10 kaacc (Ha KoHBepTe yKasbiBaeTcs ®-10)

1. Ha Bepeske B IeT/ie B TOPH30HTAIBHOM I0JI0KEHHH BUCHT II0JICHO,
OJIMH KOHEII KoToporo Toie Apyroro. [loneHo pa3pe3aioT B TOM MECTE, Il
6pu1a e, OIMHAKOBEI JTH MACChI MOTYYHBIIHMXCS YaCTEH?

2. BHH3 10 peKe IUIBIBET IUIOT. [IBIXKETCSA M OH OTHOCHTCIBHO BOJIBI?
Eciu f1a, TO B KaKy:o cTopoHy? Yem 00BACHAETCS 3TO IOBIKEHHE?

3. B BanHy 3a oiHy cekyHAay Biausaercs m = 0,01 kr BozeI, HarpeTou A0
temmneparypsl 77 = 50 °C. H3BecTHO, 9TO TEILIOOTAA4Ya OT BaHHBI COCTaBIIA-
er Q = KT - Ty), rae k = 100 Ix/(c-rpan), To = 20 °C — TemmnepaTypa OK-
pyXatomero Bo3ayxa. OnpenenuTe yCTaHOBUBIIYIOCS TEMIEPaTypy BOIBI B
BaHHE, €CJIM YPOBEHb BOABI MOIEPKUBACTCA MOCTOAHHBIM 33 CYET BBITCKA-
HUS ee W3 BagHBl. CuMTaiiTe, YTO BTEKAIOIlas BOJAA YCIEBAc€T IOTHOCTHIO
TepeMeIarhes ¢ BOJIOH, KoTopas ObUTa B BaHHE. VaenbHas TEIUVIOEMKOCTh
Bozisl ¢ = 4200 Jhx/(xr-rpan).

4, Tlo rmagkoMy TOPHM30HTAIBHOMY CTONy CKOJIB3HT OJHOPOJIHAs JIH-
Heiika aiuHO#M 50 cM. B HEKOTOpBIH HAYAIBHBIA MOMEHT BDEMEHH CKOPOCTH
KOHIIOB JIMHEHKH HalpaBJIeHbI NIEPICHANKY/IAPHO K HEH B Pa3HBIC CTOPOHBI
u paBHsl v; = 10 cM/c 1 v, = 30 cw/c. Kakas CKOPOCTb v OyZEeT y LeHTpalIb-
HOM TOUKH JMHEHKH depe3 BpeMs { =5 ¢ Iocie HadalibHOro MoMeHTa? 3a
KaKoe BpeMs T OT HadaJbHOI0 MOMEHTA JIMHEHKa NMOBEPHETCA Ha yrol 90°
OT HCXOIHOTO TOJ0XKEHHA?

5. Teno maccoit M = 10 xr moaBemeHo B TU(TE NPH MOMOIIH TPEX OJH-
HAKOBBIX JIETKHX BEPEBOK, HATAHYTHIX BepTHKaIbHO. O/1Ha U3 HUX NpHUBA3aHA
K TIOTONKY JiadTa, B€ IPyTHE — K MoiTy. BepeBkH HATAHYTHI TAK, 9TO B MIOKOE
HATSDKCHHE KXXOH U3 HIKHHX BEPEBOK COCTABIIACT Fo=5 H. Haiigure cuiny
HATSDKEHMs BEPXHEH BEPEBKH IPH YCKOPECHHH nudra, pasHoM a; = 1 M/c* U
HaIpaBJIeHHOM BBepX. T0 e — IPH BEJIMYHHE yCKOPECHHA madTa a; = 2 M/c2.
Y cKkoperHe cBOGOIHOTO MaJeHHs PUHATH PaBHEIM g = 9,8 M/c?.



