IlepBblii (3204HbII) OHJIAIH-ITANl AKAAEMHYECKOr0 COPeBHOBAHUS
Oaumnuanbl mWKoJIAbHNKOB «Ilar B Oyayuiee»

1o 001eo0pazoBaTeIbHOMY NpeAMeTY «(pu3nka», ocenb 2019 r.

8 kmacce

Bapuanr 1
1. (7 6annos) leBouka, Maccoit M = 50 Kr, mpbITHY/Ia C HEMOABMWKHOTO CKEUTOOp/a, Maccoil m = 1 Kr,

Ha 3eMITto co ckopocThio vV = 0,3 m/c. C kKakoit CKOpOCThIO OyeT aBUTaThCs CKelTOOpn? OTBET BhIpa3uTe
B KM/4, OKPYTJIMB JIO IEJIBIX.

2. (7 6amnos) B BanHyro cranu HaOupaTh Boay. Korja Boja monHsuiack Ha ypoBeHb 50 cM, mpoOka,
3aThIKAIONIAsl CIIMBHOE OTBEPCTHUE, HE BBIIEpKajda M cTana Mpolyckars Boay. Ha kakoe makcumanbHOE
n30bITOYHOE JaBlieHHMEe ObUla paccuMTaHa Takas MpoOka? YckopeHue CBOOOAHOTO MaJeHUs HPUHATH
g = 10 M/c?, mnotHOCTH BozIbI p = 1000 kr/m°. OTBeT BBIpasute B KIla, OKPYIJIHB [0 LENBIX.

3. (7 6annos) Manbuuk omnasapiBacT B IIKOIy. ECii OH OyaeT WATH CO CKOPOCTBIO 5 KM/4, TO OMO3IacT
Ha 5 MuHyT. C Kakoil CKOPOCTBIO JOKEH OeaTh MallbUMK, €CIH MyTh A0 IIKOJbI 2 kuinomerpa? OTBer
BBIPA3UTE B KM/4 M OKPYTJIUTE /IO IECATHIX.

4. (11 6annos) Pribak cuaMT HA MIOTY, MIOMAAb MOMEPEYHOTO CeueHHs KOoToporo pasHa 0,965 M2 On
3aKHUHYJI CETh M TYT K€ BBIHYJ €€ C YJIOBOM, HO BMECTO PBIOBI OH JJOCTAJ O0JIBIION OPYCOK U3 HETIOHATHOTO
Marepuaia. Peibak He 3HaJ, Kak MPOBOIUTh XUMHUYECKUN aHAIN3, TIO3TOMY PEIIIHII OTIPEIETUTh, YTO TO 3a
Marepual, ¢ MOMOIIbIO CBOUX 3HaHUHM Pu3uku. OH 3amMepit pa3mMepsl Opycka: 3To ObLT Ky0 CO CTOPOHOM
a =10 cm. Tak >xe OH 3aMeTHJI, YTO TIyOMHA MOTPYKEHHS TIJI0Ta U3MeHuIach Ha 2 cM. [lomoruTte peidbaky
OTIpe/IeNNTh TIOTHOCTh MaTepuana 6pycka. ILmoTHOCTs Bopl B 03epe p = 1000 kr/m°. OTBET BEIpa3uTe
B T/cM°, OKpYIJIHB 110 AECSTHIX.

5. (11 6annos) TypucTsl 3amIaHUPOBAIM MapIIPYT IO HEHTPY ropoaa. Ilo ux pacuyeram, 4ToObI BOBPEMS
3aKOHYHTH IYTEUIECTBHE, OHH JIOJDKHBI CHaYala B TPETH MapIIpyTa MPOUTH CO CKOPOCThIO V1 = 3 KM/,
a OCTaBIIYIOCS TPETh - CO CKOPOCTBIO V2 = 5 kmM/4. OmnpenenuTe CpPelHIO CKOPOCTh MPOXOXKICHHUS
Mmapiipyra. OTBeT JaiiTe B KM/4, OKPYTIIUB JIO JIECSTHIX.

6. (11 6annos) YToOBI OTKPHITH CYHAYK, ABYM KJIAIOHUCKATEIIAM HEOOXOMMO CHATH CTApbiii 3aMOK. UTOOBI
MEePEKYCUTh TIETIIIO 3aMKa He0O0Xo Mo NIprIokuTh cuiy F =2 kH. Onpenenute, Kycauku ¢ KaKOW JJIMHON
pydeK Hajo Mojao0parh, €CIM PACCTOSHUE OT OCH BpPAILEHUS KycaueKk JI0 METJU 3aMKa paBHsETcs 2 CM,
a cuiia, ¢ KOTOpoil naBut ojuH Kiagouckarens F1 = 100 H? OTBer Beipazute B ¢M, OKPYIJIUB JI0 LIEIBIX.

7. (15 6annos) HeuecTHbIH 10BETUP PELIIII BBIIATH OJIOBO 3a cepeOpo. J[iist 3TOro oH 00epHYII IIapuK 0JI0Ba
cnoeMm cepedpa. IMomyumncs map mMaccoit 10 r co cpenneii miotHocThio 7,53 r/em®. Onpenenute mMaccy
3aTpaueHHOro cepebpa. (IIoTHOCTH cepebpa 10,5 r/cm®, mmotHocts osnoBa 7,3 r/cm®). Oteer naiite
B IpaMMax, OKPYIJIUB JIO IIETBIX.

8. (15 6amos) Paboure MOAHUMAIOT Ha BBICOTY 5 dTaka 10 MATHIUTPOBBIX MEIIKOB CYXOT'O IL[EMEHTA.
Macca memka 0e3 niementa m = 0,2 kr. Onpezgenure padoTy, KOTOPYIO coBepuIaT paboyue Mo MOoAbEMY
1IEMEHTA, ECIIH €r0 MIOTHOCTH p = 1200 kr/mM>, a BbIcoTa ojHOTO 5Taxa h = 3,5 merpa. IIpunsaTH ycKopeHue
cBo6oHOTO MajieHus g = 10m/c?. OTBeT BbIpasute B JKOYIAX, OKPYTIIHB 10 HENbIX.
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9. (16 6amios) OnuH yueHbBI Ui OMNbITA HArpeBaJl TPH JHMTPa BOJbI CIICIHAIBHBIM aIllapaToM,
MCKITIOYAIOIIMM B3aUMOJICHCTBUE C OKPYXKAIOMIEH cpesioif. 3a HEKOTOpOe BpeMsi eMy YAaJIoCh HarpeTh ee
¢ 50°C no 82°C. Ha ckojbKO €ro KoJulere ¢ HOMOIIbIO TOYHO TAKOT'0 JK€ amlapara 3a TO K€ BpeMsl y1a10Ch
HarpeTh MeIHYyI0 chepy 00beMoM 2 JIUTpa, €CIM BHYTPU HEE HAXOMJIACh MOJOCTh 00BEMOM 1,5 nmuTpa,
MTOJIHOCTHIO 3aIOTHCHHAS BOJIOH? (yAenbHas TerioeMKocTh Bobl ¢; = 4200 Jx/(kr-K), mmoTHOCTs Meau
Py = 8900 kr/mM°, mIOTHOCTH BOABI ps = 1000 kr/M3, yenbHas TemmoeMKkocTb Menu ¢y = 380 JIx/(kr-K))
Ortger npaiite B °C, OKpYIJIUB JI0 ECATHIX.
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IlepBblii (3204HbII) OHJIAIH-ITANl AKAAEMHYECKOr0 COPeBHOBAHUS
Oaumnuanbl mWKoJIAbHNKOB «Ilar B Oyayuiee»

1o 0011e00pa3oBaTeIbHOMY NpeAMeTY «(u3nka», ocenb 2019 r.

8 kmacce

Bapuanr 2
1. (7 6annos) Tocie Toro, Kak MajabunuK Maccoid M = 45 Kr, CIIPBITHYJI C HETTOABM)KHOTO CKEHTOOP 1a MacCoi

m = 1 Kr, CKEWTOOp] HAYaJ IOBUTATBCS CO CKOpPOCThIO vV = 14 M/c. C KakoW CKOPOCTHIO MaJIbUYUK
OTTOJIKHYJICS OT ckeliToopaa? OTBET BBIPAa3UTE B M/C, OKPYIJIUB 10 JECATHIX.

2. (7 6annos) TIpoOka, KOTOpas 3aThiKajga CIMBHOE OTBEPCTHE B BaHHE, ObLIa pacCYMTaHa Ha H30BITOYHOEC
nasienue B 2,5 k[la. JIo kakoro ypoBHs ycriena HaloJHUTHCS BaHHA, KOT/ia MpoOka Havalia MpoIycKaTh
Boy? YCKOpeHHe CBOOOIHOTO MajieHus pHHATH g = 10 M/c2, mmoTtHOCTE Boasl p = 1000 xr/m°. OTBET
BBIPA3UTE B CM, OKPYIJIUB JIO LEJIBIX.

3. (7 6annos) JleBouka omna3apiBacT B MIKOIY. UTOOBI yCIieTh, el HaIo ObLI0 0ekaTh CO CKOPOCTHIO 5 KM/,
HO JIEBOYKA CIEIINTh HE CTasla U oro3/aia Ha 5 MUHYT. C KaKoi CKOPOCTHIO IIJIa JIEBOYKA, €CITU MYTh JI0
koJibl 3 kM? OTBET BbIpa3uTe B KM/4 M OKPYTIIUTE 10 AECATHIX.

4. (11 6annos) Peibak cuaut Ha wioty. OH 3aKHHYJ CETh M TYT JK€ BBIHYJ ee ¢ yoBoM. Ho BMecTo phIObI
OH Jl0cTaJl OOJBIION OPYCOK M3 HEMOHSITHOTO MaTepuaia. PriOak He 3HaN, KaKk MPOBOIUTH XHMHUYECKHHA
aHaJM3, MO3TOMY PEIIWJI OTPEACIHTh, YTO 3TO 32 MaTepHall, C TIOMOIIbI0 CBOMX 3HaHWH (u3nku. OH
3aMepHII pa3Mepbl Opycka: 3To ObUT Ky0 co cTopoHO# 20 canTUMETpoB. Tak e OH 3aMETHJI, YTO TITyOrHa
MOTPYKEHHs TJI0Ta U3MeHmIach Ha 1 cM. B utore pribak npuiien K BBIBOAY, UTO OpyCOK M3rOTOBJIEH U3
cepebpa (mmoTHOCTH cepedpa - 10,5 r/em®). s 3Toro eMy IMOHam06HMIACh TLIIONMIAIh OCHOBAHHUS ILIOTA.
YeMy paBHANACK 3Ta mioma s? II1oTHOCTH Bos! B 03epe p = 1000 kr/m°. OTBET BBIpa3HTE B M2, OKPYTJINB

IO IECATHIX.

5. (11 6annos) TypucTsl 3alJIaHKPOBAIIN MAPILIPYT 110 HEHTPY ropoja. [1o ux pacueram, 4ToObI yCIIeTh Ha
nocieHui aBToOyC, OHHM JOJDKHBI CHAayaJla OJHY YEeTBEPTh IYTH HPONTH CO CKOPOCThIO 5 KM/d,
a OCTaBIIYIOCS YacTh MapHIpyTa - CO CKOPOCThIO 3 kM/4. OnpesennTe CpeTHIO CKOPOCTh MPOX0K ICHHSI
MapmipyTa. OTBET JaiiTe B KM/4, OKPYIJIMB 10 JIeCATHIX. (3,3 Km/4)

6. (11 6annos) YToOBI OTKPHITH CYHAYK, ABYM KJIaJOMCKATEIIIM HEOOXOIUMO CHITH CTaphlii 3aMOK. UTOOBI
MEPEeKyCUTh METII0 3aMKa HE0OX0IMMO MPHUIIOKUTE cuily B 2 KH. Onpenenute, Kak CHIBHO JOJIKEH TaBUTh
OJIMH KJIaJIOUCKATEIIb, €CJIU JUTMHA pydeK Kycadek 30 cM, a pacCTOSHHE OT OCH BpAIISHHsI KycadeK JI0 TEeTIH
3amka paBHsercs 1,5 cm? OtBet Bbipa3uTe B HpI0TOHAX, OKPYTIIUB A0 LENbIX.

7. (15 6annos) HeuecTHbIH 10BETUP PELIII BBIIATEH OJIOBO 3a cepeOpo. J[iist 3TOro oH 00epHYII IIapUK 0JI0Ba
cnoem cepebpa. [Momyumsics map maccoif 15 r co cpemneil mioTHocThio 7,4 r/cm®. Onpenenurte mMaccy
0JI0Ba, KOTOPOE OH cobpacs NpoaaTh. (IIOTHOCTE cepebpa 10,5 r/cm®, mnotHOCTH 0n10Ba 7.3 T/cM®). OTBeT
JaiiTe B rpaMMax, OKPYTJIUB JI0 IECSATHIX.

8. (15 6annos) Paboure NOAHUMAIOT Ha BBICOTY 4 dTaxa 12 NEeCATUINTPOBBIX MEIIKOB CYXOTO [[EMEHTA.
Macca memka 6e3 nementa - 0,2 kr. Onpenenure MIOTHOCTh LEMEHTA, KOTOPBI MOJHUMAIOT pabouue,
ecnu paboTa, KOTOPYIO OHHM coBepInaroT paBHa 17568 JIx, a BeicoTa ojHOrO 3Taxa - 4 merpa. [IpunsaTh
yCKOpeHHe cBo60HOTO nmasienus g = 10m/c?. OTBeT BhIpasuTe B KI/M3, OKpYTIIHB 10 HEIbIX.
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9. (16 6annos) OnuH y4eHBIH AJISl OMBITA OXJIAXKAAI YEThIPE JIUTPA BOJABI CIICIMATBHBIM amIapaToM,
HCKITIOYAIOIINM B3aMMOJIEUCTBHE C OKpYyxaroiei cpefoit. EMy ynanoce oxnaauts ee 10 5 °C. C kakoi
TEeMIIepaTyphbl OH Hayall OXJIAKJICHHE, €CIIM €ro KOJIJIETe, 3a TO XKe BPeMs, C IIOMOIIbI0 TOYHO TaKOTO e
amnmapara, yJajlloch OCTYAHTh ATFOMHUHHUEBYIO cepy, oOmumM oobemoM 2,5 nutpa, Ha 35 °C, ecniu BHyTpU
cdepa MOTHOCTHIO 3aI0JIHEHA BOAOW Maccoi 2 Kr? (yaenbHas TeII0eMKOCTh BOJbI Cz = 4200 JIx/(kr-K),
IJIOTHOCTh ANIOMHHHA pa = 2700 Kr/mM°, mIoTHOCTH BOABl ps = 1000 Kr/m°, ymenbHas TemIOEMKOCTH
amoMuHus ¢, = 895 Jx/(kr-K)) OtBer maiite B °C, OKpYIJIHB JI0 LEINBIX.
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