OJIMMIINAJA “BYAYUIUE UCCJIEJOBATEJIN - BY IYIIEE HAYKHN” 2014-2015
dusuka, 7 kiaace, | Typ (3a04HblIii)

1. (30 6amnoB) UToOB! HAOpATh KOP3UHKY TPHOOB, CEMHUKIACCHHK BOBa MOKeT MOWTH I1O0 B ONKHHH Jiec, TUO0 B TOT,
KOTOPBII pacroyio’keH BABOE Aajibllie, HO I'Zie TpuObI onajaoTcs BABOe damie. BoBa 3HaeT, 4To 10 JAJIBHETO Jieca HATH
CTOJIBKO € BPEMEHH, CKOJIbKO TpeOyeTcs Uit cOopa MOJTHOM KOP3WHKHU B 5TOM JIECY, M UTO CKOPOCTb JIBMYKEHUS C MOJ-
HOW KOP3MHKOH B/BOE MEHbIIIE, 4YeM ¢ MycTod. B kakoil nec cnenyer uaru Bose, 4ToObl BepHYTbCS JOMOH C TOJHOM
KOP3MHKOH KaK MO>KHO ObIcTpee?

2. (40 6amnos) [lpu mepeMeleHUH BEOCUIIE/IAa HA 2 METPa €ro KOJeco CAeNaio MONHbIN 000poT. UeMy paBHa JnHA
LIMHBL, HajleTod Ha 00ox koineca (20 6annoB)? HaGmonaBiime 3a BEIOCHIEIOM TPU CEMUKIACCHUKA 3aCIIOPUIIN: OJTUH
yTBEP>KAajl, YTO MPWIUMIINKA K IIMHE JUCTOK MPOILIEI MIPH MOJTHOM 000pOoTe KoJieca MyTh, MEHBIIUI 2 M, BTOPOH — paB-
HBIN 2 M, a TpeTuii — Oonpiunii 2 M. KTo 13 Hux npas (20 6amios)?

3. (30 GammoB)/lnuHBI pedep ABYX CTOSIIMX Ha CTOJIE KyOMYECKHX aKBapHyMOB OTIHMYaroTcs BiaBoe. Ilocne Toro, kak
MyCTONH MEHBIIUI aKBapUyM MOJTHOCTHIO 3aMOJTHUIM BOJAOH M3 OOJBILETro, YPOBHH BOJBI B IBYX aKBapUyMax CTaId OJIH-
HakoBbIMH. Kakast yacTb 00beMa O0JIBIIOT0 akBapruyMa Obliia IEpBOHAYATIBLHO 3aIl0JIHEHa BOJIOW?

Asmoput: baxynos M.U., bupacos C.b.

OJIUMIINAJA “BYAYUIUE UCCJIEJOBATEJIU - BY ITYIIEE HAYKHN” 2014-2015
®dusuka, 8 knace, | Typ (3a04HbBIN)

1. (30 6amroB) ABTOMOOMINCT BBIEXaJI U3 IMyHKTa A B MyHKT b co ckopocTrio 60 kM/4dac. [Ipoexap moIOBUHY ITyTH, OH
BCIIOMHUJI, YTO HE BBIKIIFOYMII YTIOT, ¥ TIO€Xal 00paTHO CO CKOpPOCThIo 90 KM/dac. BEIKITIOUHB yTIOT, aBTOMOOMIIUCT OT
A 50 b exan yxe co ckopocThio 90 kM/gac. Bo ckoiIpKO pa3 Bpems, 3aTpayeHHOE Ha IMOE3Ky, OOIbIIe TOTO BpEMEHH,
KOTOpOe OBITO OBI 3aTpaveHo MPH IBMKEHUN CO CKOPOCThI0 60 kMm/gac Oe3 Bo3BpalIeHus Ha3aa?

2. (30 6amnoB) Boxy B KacTprolie HarpeBarOT MOMEIIEHHBIM B Hee d1eKTpokuisTiibHukoM. Ot 50°C 10 55°C u ot 90°C
10 95°C Boja HarpeBaeTcs 3a pasHble IPOMEXYTKH BpeMeHU. Kakoil MpoMeKyTOK MEHbIIE U IToueMy?

3. (40 6am0B)UTOOHBI ONIPEAETUTD IOTHOCTD AEPEBIHHOTO IIapa, BOCBMUKIACCHUK U3MEPHIT BPEMS 3AIIOHEHHS Ty CTOM
KaCTPIOJIM BOJI0H u3 kpaHa (16 c), Bpemsl 3a10JIHeHNS KaCTPIOJIH ¢ TIaBAOIIUM B Hel mmapoM (15 ¢) u BpeMs 3aroTHeHUs
KaCTPIOJIM C 3TUM IIapoM, KOTOPBIA BOCBMHUKIIACCHUK YACPKUBAJ IMMOTHOCTHIO MOTpykeHHBIM (14 ¢). UeMy paBHa mI0T-
HoCTb mapa? [loTHOCTs Bozb! paBHa 1000 kr/m®.

Aemoput: baxynoe M.H., bupazos C.b.

OJIMMIINAJA “BYAYHIUE UCCJIEJOBATEJIN - BY IYIIEE HAYKHN” 2014-2015
dusuka, 9 kiaace, | Typ (3a04HblIi)

1. (40 6amioB) B momeHnTt = 0 YacTUIlaHAYMHACT JBUKCHHUE BJIOJIb OCH X M3 TOUKH X = OC MOCTOSIHHO#M CKOpPOCThIOV).
Uepes BpeMs T W3 3TOH K€ TOYKH BJIOTOHKY BBIXOJIUT BTOpas YacTHIA ¢ HAYAIBHOW CKOPOCThEO2V M MOCTOSHHBIM
yCKOpeHueMay = —ay (2> 0). [Ipu kakoM MakCHUMaJbHOM 3HAUEHHUH TBTOPAs YACTHIIA TOTOHUT MEPBYIO?

2. (30 6aiuI0B)B LITHHPHYECKHIi COCY] HAIMUTBI BOJA M Macio ¢ mroTHocTsMu 1000 kr/m® 1 800 kr/m® cooTBETCTBEHHO.
[Mocie Toro, Kak B cOCyJl OpOCWIIH IIAPUK, YPOBEHb Macia M3MECHWIICS Ha BEIMYUHY, BUYETBEPO OOJNBIIYIO, YeM H3MEHE-
HUE YpOBHS BOJbl. UeMy paBHa TNIOTHOCTH MaTepralia Imapuka’?

R 2R
3. (30 6amoB)llerns U3 YeThIpeX PE3UCTOPOB MOJKIIOYCHA K HCTOYHHUKY MOCTOSHHOTO HATPSDKEHHUS
(cM. pucyHOK). Ha xakoM u3 pe3ncTopoB BblAesIeTCS HanMeHbIast MoTHOCTH (10 6amnoB)?YUTo0s!
Ha HEM CTaJla BBIACISATHCS MOIHOCTh OOJIbIIAs, YeM Ha JIF00OM U3 OCTaBHBIX PE3UCTOPOB, Mapa- 2R 3R
JISIBHO OJIHOMY M3 HUX TOJKJIIOYAIOT IIYHT (eIle OAuH pe3ucTtop). Kakoit U3 pe3auctopos cieayer
3amyHTupoBath (10 6annos)? Kakum nomkHO ObITh conpoTuBiieHue mynra (10 6amwios)? o
h L4

Asmopui: baxynose M.U., bupazos C.b.



OJIMMIINAJA “BYAYUIUE UCCJEJOBATEJIN - BY IYIIEE HAYKHN” 2014-2015
®dusnka, 10 kaace, | Typ (3a04HbIi)

1. (30 GamnoB)'opu3oHTANBHO JETAIIAs CO CKOPOCThIO V Gabouka OKa3bIBacTCsl HaJ TPyOKoil (oHTaHa B MOMEHT €ro
BKItoueHusl. CTpyHd BOJIBI PasJeTaloTcsl U3 TPYOKH BO BCEX HaIpaBieHUsAX co ckopocTbio 2V. Ilpenebperas TpeHuem
Karesib BOABI O BO3/yX, HAWTH MUHHMMAJbBHYIO BBICOTY 0a00uKkH HaJ TpyOKoO#, mpu KOoTOpol oHa He OyJeT cOuTa BO-
noi. Y ckopeHre CBOOOJHOTO MaJieHUsl § CUUTATh U3BECTHBIM.

2. (40 0amtoB) Boosb 10CKH, MOKOSAIICHCS Ha TJIaAKOM TOPU30HTAILHOM CTOJIE, TOJNKAKT C HAYalbHOW CKOPOCTHIOV(
OpycoK, Macca KOTOPOTo BJIBOE 0OJIbIe Macchl JOCKH. [Ipoiinis BCIo TOCKY, OpYCOK MPOJIOIDKAST IBUXKEHHUE TT0 TIAJAKOMY
CTOJIy CO CKOPOCTBIO UOTHOCHTENBEHO JIOCKH. 3aTe€M OITBIT TIOBTOPSIIOT ¢ OPYCKOM, Macca KOTOPOTO paBHA Macce JOCKU
(TONKAIOT €ro BAOJIHL JOCKH C TOHM e HAadaJIbHOW CKOpOCThIO). C KakoW CKOPOCTHIO Oojiee JIETKH Opycok OyaeT yma-
JIATHCS OT TOCKH, IPOH I BCIO ee MuHy? CunTath, 9T0 KOdDPUIHMEHT TpEeHUS MEXIY JOCKOW 1 OpyCKaMH OHHAKOB.

R 2R

3. (30 6amnos) Llenb U3 yeThIpeX PE3UCTOPOB MOAKIIOUEHA K MCTOYHMKY IOCTOSHHOIO HAMPSKe-
Hus (cM. puCyHOK). Ha kKakoM W3 pe3uCTOpOB BhIIEISACTCS HauMeHbInas MomrHocTh (10 Gan-
710B)?UTOOBI Ha HEM CTajia BBIJCIATHCS MOITHOCTH OOJIbINAsi, YeM Ha JIFoOOM M3 OCTaJbHBIX PE3U-
CTOPOB, MapaJIeIbHO OJJHOMY M3 HUX IOJAKIIIOYAIOT IIYHT (eIe onuH pesuctop). Kakoii u3 pesu-
CTOpOB clieayeT 3amyHTupoBath (10 6amnoB)? Kakum momxHO ObITH compoTuBieHue mryHrta (10
Oamios)?

Aemopul: baxynoe M.H., bupazos C.b.

OJIMMIINAJA “BYAYIIUE UCCJEJOBATEJIN - BY IYIIEE HAYKHN” 2014-2015
®dusnka, 11 kaace, | Typ (3a04HbIii)

1. (30 6amnoB)KirH Maccel M ¢ yIiioM o, TP OCHOBaHMH HAXOAUTCS Ha TOPU3OHTAIILHOM CTOJIC.
K nexamemy Ha knuHe Ipy3y, Macca KOTOPOTO paBHa Macce KIMHA, MPUIOXKEHA MOCTOSHHAS
TOpPH30HTaJbHAs cuiia (CM. pUCYHOK). TpeHne MexIy Tpy30M U KIMHOM, KIIMHOM U CTOJIOM OT-

o
cyTcTByeT. UeMy paBHa IpUIIOKEHHAs K TPy3y CHJla, €CJIM OH HE CKOJB3UT 0 KJIMHY? YcKkope-

TN E AN
HUC CBO6OI[HOI‘O najgcHus J CYUTaTb U3BECTHBIM.

2. (40 6ammoB)B cxeme, MpHUBEIEHHONW HA PUCYHKE, EMKOCTH KOHIACHCATOPOB OJMHAKOBBI U J_ :L
paBHbBI C, COPOTUBICHNUEOTHOTO PE3UCTOPA MHOTO MEHBIIIC CONIPOTHUBIICHUS aApyroro, DJC c c
Oatapeu E, ee BHyTpEHHEE CONPOTHRIICHHE paBHO HyIO. [lepen 3ampikanmem kimtoua K xon- C =
JEHCATOPHI OBLTH paspsukeHbl. Kakyio paboTy coBepmuT Oatapes 3a BCE BpeMs 3apsiKu

koHmeHcaTopoB (10 6aymmoB)? CKOIBKO TEIUTA BRIASIHUTCS B KAXKIOM U3 PE3UCTOPOB 32 BPEMS . \| /
sapsakn (30 6amros)? E K

3. (30 6amnoB) /IBe yacTHIIBI COBEPIIAIOT KOJeOaHUs BIOJb ocu X. OHa ABMKETCS 1O 3aKOHY X = ACOSmt, apyras — 1mo
3akoHy X = 3A + Acos(wt + 7t/3). Kakoro MakcuMalibHOTO 3HAYCHHUS JOCTUTACT OTHOCUTENIbHASI CKOPOCTh YACTHI[ B MPO-
ecce ABIKEHUS?

Aemopui: baxynoe M.U., bupazos C.b.



