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KYUTATEIIIO

= Kuura agpecoBaHa y4valluMcH 0D11e00bpazoBaTeNbHBIX KO, @ TAKKe
THMHa3Hi U JIULIEEB.

=  KHHra nojIHOCTLIO COOTBETCTBYET ACHCTBYIOLIEH MporpaMMe Mo (hU3HKE,
yTBepkIeHHOH MUHHCTEpPCTBOM 00pa30BaHKA M HAYKH Y KDaHHBI.

= Kuura conepxur 3amauu no ¢usuxe ang 11 knacca, nudhepeHLHpO-
BaHHBIE MO CJIOXKHOCTH HA TPH YPOBHA B COOTBETCTBHH C NPHHATOH B
Vkpaude 12-6annepHoil CHCTeMOH OLEHHBaHHA Y4€OHBIX JOCTHXEHHH
yyamuxcs. JUIs JOCTHKEHHs TOCTaTOYHOrO YPOBHs HEOOXOAMMO Mpo-
paboTaTh 3amayd CpeIHEro U JOCTaTOYHOro YPOBHEH, I NOCTHKEHHA
BBLICOKOTO YpOBHA HeoOxoaumo npopaboTaTh 3aaa4yM CpeAHETO, HOCTa-
TOYHOTO M BBICOKOTO YPOBHEH.

= B kakIoM pa3sfeie BblAENEHbl KIIOUEBbl€ 3aJa4H, K KOTOPBLIM JaHbI
nonHble pellieHua (Takue 3anayu oTtMedeHbl 3Hakom [NmMl), a Tawke
KayecTBEHHbIE 3aa4H U BOMPOCH (OHM OTMeYeHEI 3HaKoM &)

=  Paznenst «Mexanuka», «MonekynapHasd QU3HKa), «IJIEKTPHYECKHE H
MArHHTHBIE SBJEHHA» IIpegHa3Ha4yeHbl JUIA HMTOrOBOro MOBTOPEHMA
IIKOJBLHOIO Kypca (PHU3HKH.

*» Paznensl «3akon Oma ans HenM NMepeMeHHOro Toka. MOIIHOCTE B LIEMH
nepemeHHoro Toka» M «CkopocTh cBera. OTpakeHHe, MNpeOMIICHHE,
JMCTIEPCHA CBETa» MpejHa3Ha4YeHbl A4 Y4eOHbIX 3aBEeICHHH H KITacCOB C
yrayOneHHbIM H3yYeHHEM (PH3HUKH.

* CnpaBoyHblii MaTepHall, HEOOXOAMMBIH AA pellieHHA 3axad4, MOMELIEH
B [IpunoxeHHH.

= (OTBeTHl K 3ala4yaM OKpYIJIEHBI COIJIacHO IpaBHIaMm [pHONMMKEHHBIX
BLIYHCIIEHHA.

AsTopbl npu3HaTenbHbl peuenseHtaM T.B. Jlobomok u M.H. Konynaesy
3a noJjie3Hble 3aMevyaHus. bonbinyio nomouls B paboTe Hal KHHMroi oxasana
aqMHUHHCTpauus Puzrko-MaTeMaTHyeckoro juLes Ne 27 r. XapbKoga.




1. MEXAHUWYECKHWE KONEBAHUA
T=i=2—n, T=2n\/i_, T=2TIZJ_£
vV o g k

KakoBo yckopeHHe a cBOOOOHOro najieHds Ha IUlaHeTe, €CIH 3a

t = 20 ¢ racuHblil KIK0Y, OMYLIEHHbIN Ha HUTH JUIMHOH [ = 2 M U3 JlloKa
«MPU3EMITMBLIErOCA) KOCMUYECKOro kopalJis, COBEpLINI 7 = 5 MOJHbIX
KojiebGaHuit?

Hawno: Pewienue.
t=20¢c [(aeyHBli KJIHOY HA JUIHHHOH HHUTH MOXHO CUMTATL MATe-
I=2m l
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M 4.-%34* .5° .2 >
[ﬂl] = e a = = 4,9 (m/c™).
C 20°

Omeem. 4.9 m/c.

CPELQHWYU YPOBEHb

1.1. Konebmomiascad OT BeTpa BETKAa Kax[ble [BE CEKYHIbl YAAPAET B
OKOHHOE cTek0. Hailiaure nepuon 1 4acToTy KojieDaHHi BETKH.

1.2. KakoBsl nepHo/ ¥ yactoTta kosebanui npuuena maccoii 110 kr Ha pec-
copax ¢ o01eii kecTkocTbio 12 KH/M?

1.3. €9 Kak u3MeHHTCS nepuon konedaHui NpYy)XHHHOro MasdTHHWKa, €CIH
aMIUTHTYAY KoJiebanuil yBenuuuTh B 1Ba pasza?

1.4. Konebauue onuceiBaetca dopmyioi x = 0,12 sin20n¢. Haliaute am-
IUIMTYLY, 9acTOTY M NMEpPHO KonebaHus.

1.5.€ Korpa B 1exe ycTaHOBWIIH HOBbIH CTaHOK, CTajla OILYILATLCSA CHIlb-
Has BHOpauwms nona. Kak MOXHO YCTPaHHTb HJIH HAMHOIO YMEHBILHTE
3Ty BUbpauuo?




[JOCTATOYHbIN YPOBEHb

1.6. Yactora konebanuii ctpyHsl paBHa 1,2 k['u. Ckoabko konebGaHHil co-
BeplliaeT To4ka cTpyHsl 3a 0,5 MuH? Kakoil nmyTb NpoOXomHMT 3a 3TO
BpeMd TOUYKa CTPYHBI, aMIUTHTY A KonebaHHit koTopoii paBHa 2 MM?

1.7. Ha pucynke npueeneH rpaduk rapmoHudeckoro konebanus. Halimgure
aAMIUTMTYLY, YacTOTy W nepuoj kosiebanus. 3anuiuinte Gopmysy 3aBH-
CHMOCTH x(1).

X e R X,CM o
ol it
8 1

K 3aoaue 1.7 K 3adaue 1.8

1.8. Ha pucynke npuBenensl rpaduku aByx xonebanuii. Haiinute nepuon,
4acTOTY U aMIUTMTYAY KaXA0ro W3 konebauuii. Ina cnydas a 3amuiinm-
Te hOpMYJTy 3aBUCUMOCTH X(1).

1.9.€9 Eciu Houbio coTorpadMpoBaTh packayHBaloOLIyIOCs IAMIIOYKY, TO
NpH JUTHTENBHON 3KCNO3MUMHM Ha (oTtorpadun Oynetr BHAHA CBET/Ias
nonoca. llouemy kpas 3Toi# monock! ceetiiee, 4eM cepearHa?

1.10. B karoTe maccaKHpPCKOro CyaHa YCTAaHOBJIEHBI Yachl ¢ MaATHHKOM.
Ckonbko KonedaHWil coBepllaeT MaATHHK BO BpeMs rnepexona AJTHHOM
800 km, ecnu cpedHas MmyTeBas CKOPOCTh cyaHa paBHa 20 kM/4, a yac-
TOTa KoJiebaHUil MasaTHHUKA paBHa | ['1?

1.11. Hailigute »ecTKOCTb MpY)KHHBI, €CNH MONBEIICHHBIH Ha Heil rpys
maccoil 700 r cosepiuaer 18 konedanuii 3a 21 c.

1.12. Bo ckonbko pa3s M3MeHHTCA mepHol KonebaHHil OaHKH ¢ MEeCKOM, ec-
JIK B pe3ynbTaTe BLICHINAHUSA MECKa nofHas Macca 0aHKH YMEHBIIHTCA
B 2 pa3a? banka nojselieHa: a) Ha AIMHHOMK HUTH; 0) Ha npyxuHe (KO-
nebaHus BEpTHKANILHBIE).

1.13.€9 Kak usmeHurcs nepuoa konebaHuH Kene3HOro mapvka Ha HHTH,
€CJIH HEMHOTO HHKE IMOJIOKEHHUS paBHOBECHA IHApPHKa TMOMECTHTH
BKJIFOYEHHBIH 3JIEKTPOMArHuT?

1.14.€9 Kyna Hano nepesBHHYTh Y€YeBMILY MasTHHKA (Ipy3 Ha CTEPXKHE),
ECJIM Yackl cnemat?

1.15. €9 KocmoHaeT B33 ¢ c000ii Ha JIyHy Hapy4HblE MEXaHMYECKHUE YaChl
M MasATHUKOBLIE 4ackl. Kakue M3 HUMX HOyT Ha JIyHe Tak ke, KaKk Ha
Jemue?



1.16.€P Kak u3meHHTCA X0 MAATHWKOBBIX YaCOB, €C/IIM MX BBLIHECTH 3H-
Moii Ha DasikoH?

1.17.€» Kak u3MeHWICS XOJ MasTHUKOBBIX 4acoB, NpHBe3eHHbIX U3 Knera
Ha HayYyHYI0 CTaHIMIO B AHTapKTHOE?

1.18. TIpy>KHHHBI MasTHHK COBEPLUIWI 32 HEKOTOpOe BpeMs 16 KojieDaHuH.
Korama maccy rpysa ypenuumwin Ha 200 r, MasTHHK COBEPLIWI 33 TaKOE
ke Bpems 15 kosebauuit. Kakoa Obinia HauanpHas Macca rpysa’

1.19. KakoBo OTHOLIEHHE [UIMH ABYX MaTeMaTH4YECKHX MasATHHKOB, €CJH
OIOWH M3 HUX coBepinaer 31 konebaHHe 33 TO K€ BpEMsA, 3a KOTOpPOE
pTOpOIi coeepiaet 20 konedaHuii?

1.20. YyeHHMK HW3TOTOBHMII JIRA NPYXKUHHBIX MaATHHKA, HCMONB30BaB IUIA
3TOr0 OJIMHAKOBBIE MPYXXMHbI W IPY3bl ONHHAKOBBIX pa3mepoB. OH 00-
HApYHJ1, YTO ATIOMHHHEBbIH IPY3 COBEPIUAET 45 kosiebaHuil 3a TO xKe
BpeMs, 3a KOTOpOe BTOPOii Ipy3 cosepiuaet 22 kosiebanusa. M3 kakoro
MaTepHasia MOXeT ObITh H3TOTOBJIEH BTOPOH rpy3?

1.21. Korza k NMpyXuHe NOABECHIM IPy3, OHa pacTaHyiach Ha 20 cM. [ py3
oTBeNM BHU3 U oTycTHan. Kakoe nepuos 7' BO3HHKLIKX KOJleOaHHH?

1.22.[Smm ['py3y maccoii m =900 r, BHCAIIEMY Ha NPYKHHE JKECTKOCTHIO
k = 360 H/M, coOBLIMIH TOTYKOM BEPTHKANLHYIO ckopocTh U = 10 cm/c.
KakoBa aMriuTyna A BOZHUKLIMX KoseOaHui?

1.23. I'pys maccoit 400 r coepuiaet KoneOaHUs Ha MPYKHUHE KECTKOCTRIO
160 H/M. AMnnuTyna konebauuii pasHa 5 cm. Haiinute HanOonbuIyio
CKOpOCTh Ipy3a.

1.24. B paroHe moe3la MOJABEIIEH MaATHUK AAHHOMN 1 M. Tlpu ABIKEHHH
Noe3ia MasTHUK PACKAuMBAETCH OT TONYKOB HA CThIKAX penbcos. [Tpu
KaKOil CKODOCTH IO€3[1a MafTHHK PacKayMBaeTCs OCODEHHO CHIILHO,
ec/y JUIHHA PeNbCOB 25 M?

1.25. I'py3 maccoii 400 r coBeplIaeT KojebaHHA Ha MPYKHHE KECTKOCTBIO
160 H/m. AMmiuTyaa konebanuii papna 5 cM. HaiauTe CKOpOCTh TPY-
332 B TOT MOMEHT, KOT[da OH HaXOJMTCA Ha PaccTOAHHH 3 CM OT MoOJIOo-
JKEHHS PaBHOBECHSI.

1.26. Lllapyuk HA HUTH COBEPILAET 33 HEKOTOPOE BpeMs 26 KONEOaHHH. Ec-
JIH JUIMHY HWTH W3MEHHMTb Ha 5 CM, LIAPHK COBEPLUMT 3a TO K€ caMoe
ppems 24 kone6Ganus. Kakosa ointa HATH?

1.27. Jludt nBmwKeTcs ¢ YCKOPEHHEM 1 m/c’. Haiinure nepuoa konebauuii
MasTHHKA JTHHOM 1 M, Haxonsuierocs B nudTe. PaccmoTpuTe 1Ba CIy-
yas: a) yckopeHue nudTa HanpasieHo BBEPX; 0) YCKOpPEHHE nudra Ha-
NpaBJieHO BHU3.



BbICOKUUN YPOBEHb

1.28.€9 Ctpenok uenutcs B OBICTPO BHOPHPYIOILYIO KPYIIYIO MMIIEHb,
aMIUIMTyAa KoJiebaHHii koTtopoil 4yTh MeHblle paauyca R. Kynma cne-
JYeT LUENWTBCA, 4YTOOBI: a) HABEpHAKA [Opa3HTh MHUIIEHB, 0) HMETh
HaHOOJIBILIHE IAHCHI NONACTh B LEHTP MHIUeHH? CuwuTaiite, yTO CTpe-
JIOK MonafaeT BCeraa MMEHHO B TY TOYKY, B KOTOPYH) LIEJIHTCA.

1.29. Tlepuon konebaHuii rpy3a, NOJBEIIEHHOTO Ha PE3MHOBOM JKIYTE, PaBeH
1 c. KakuM craHeT nepHod KojeOaHHid, eClH KIyT CNOXHTb rmononam?

1.30. Ha pucyHke nokasaH T. H. OMQWIApHBIA MaAT-
HUK. KakoB nepHon kojiedaHWi, NMPOHCXOAAIHX: V
a) B IUIOCKOCTH pHUCYHKa; ©) nepneHIHKyJIApHO

& \/
IUIOCKOCTH pHCyHKa? [lnMHa Kakmoil W3 HMTel
paBHa [.
1.31. I'py3y, BHCALIEMY Ha HHUTH IIHHO#N 1,5 M, coo0b-
IMWIH TOJYKOM TOPH3OHTANBHY CKOPOCTH .
. KakoBa amniu X KoJie-
10 cmlij’c JIUTYJa BO3HHUKIIH K 3adaue 1.30
Oanuii?

1.32. lllapuk Ha HHMTH QIHHOH | M coBepluaeT KonedaHus ¢ aMIUIMTYAOM
6 cM. KakoBa mMakcuManeHad ckopocTh mapuka? B kakoil Touke oHa
JocTuraercs?

1.33. K npyxuHe noouepeHO MOABEIINBAIOT JBa rpy3a. B mepeom ciyuae
nepuoa KojgedaHuil npy:xuHHOro MaatHHuka 0,5 ¢, a BO BTOpOM ciydae
1,2 c. Kakum Oynet nepuon kosneGaHuii, ecnu K Toi e NpyKHHE MOJ-
BECHTB 00a rpysza?

1.34. I'py3 nooyepenHo MOABEIIMBAIOT K ABYM NpYkMHaMm. B nepsom ciyuae
nepuon konebanuii rpysa pased Ty, a Bo BTOpoM citydae T's. Kakum Oy-
IEeT NMepHoJ KonebaHHii, ecliM TOT e rpy3 NoABeCHTh K 00euM MpyxH-
HamM, COeIMHEHHEIM: a) NMapajuieibHo; 0) nocneaoBaTeNbHO?

1.35.[Y&d Kanurtan kopa6ns, oTnpasnsack Ha OTABIX B ropsl, B34J ¢ cobof
MasATHHKOBBIE Yachkl, KOTOPbIE MHOTO JIET IIUIH B €ro KaroTe TouHo. Ha
Kakoii BBICOTE Haj YPOBHEM MOpSA MOCETWICH KallHTaH, €ClH B €ro
KOMHAaTe 4achl Ka)kable CyTKH oTcTaroT Ha 30 ¢?

1.36. MasTHUK yacoB npesacTasnseT coboif ierkuii cTepxeHs, Ha KOTOPOM
YKperuieH MaccuBHbIH Hebonwiiol rpys. Korma paccrosume ot rpysa
[0 TOYKH MoABEca MaATHHMKA paBHO | M, Yacel OTCTAlOT 3a CYTKH Ha
10 MuH. Kyza H Ha CKOJIBKO CJIeIyeT NepeMeCTHThb Ipy3, YTOOb! 4ackl
ILJTH NPaBHIbHO?

1.37. MaaTHHKOBBIE Yackl B ropax Ha BbICOTE 5 KM HayT TouHo. Kak 6ymyT
MOTH 3TH 4Yackl Ha YpOBHE MOpsA?

1.38. ManbuMK NpsIrHYN HA MABAIOILYIO B PEKE NbAMHY IUIOWANBI0 3 M. U
TofmuuHo# 30 cM. Haiinure nepuon BepTHKANBHBIX KOJeOaHHil JibaH-
HBI, €CJIH Macca Manbyuka paBHa 50 kr.
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1.39. B Tonko#i crexnaHHOM TpyOke HaxomguTcsa Boja
(cM. pHcyHOK). BricoTa ypoBHS Bonbl pasHa ki, pa-
auyc u3ruba MOXHO cuuTaTh ManeiM. Haidinurte
nepHo kojiebaHHH ypOBHS BOJIBL.

1.40. T'opu3oHTaNBEHAA MOBEPXHOCThL COBEPIIAET BEp-
THKaJIbHBIE KOJIE0aHHA C MOCTENEHHO YBETH4YH-
Batolelics ammiautygoil. Yactora konebGaHuit
pasHa 20 I'u. Ilpu kakoii amnnutyae kosebanuii
JeXalllie Ha MOBEPXHOCTH MEeCYHUHKH OTPBIBAIOT-
cA oT Hee?

1.41.[Y@l sa onxHakoBEIX mapHKa ¢ MaccaMM m, HAXOMALIMECH Ha ria-
KOM TOpH3OHTANLHOH MOBEPXHOCTH, COCOHHEHBI JIETKOH MpYXKHHOM.
[Ipyxuny pacTaHyau U ormycTid. KakoB nepuon T' BO3HHKIIMX KO-
nedaHuH, ecH JKEeCTKOCTb NMPYXKHUHBI E?

1.42. Ha HUTH BHCUT LUIAPHK Maccoii m, K KOTOPOMY C IIOMOIIBIO MPY>KHHBI
MECTKOCTBIO E monBelleH wapuk Maccoi 2m. Hute nepexurarwT. Ka-
KOB MepHoj KoneOaHui, NpoOUCXOAAIIMX NMPH NageHUH?

2. MEXAHUYECKUE BOIJIHbI. 3BYK

K 3aoaue 1.39

U 1
\Y

CPELJHUN YPOBEHb

2.1. KakoBa CKOpOCTE MOPCKHX BOJIH, €CIIH OHH IOJAHUMAIOT MJaBy4Hil
Oyt kaxasie 1,5 ¢, a paccToAHUe MeXay rpeOHAMH COCeAHUX BOJIH
paBHO 6 M?

2.2. Habmoparens ycasliian 3BYK apTHJUIEPHHCKOro BhICTpesia depes 6 ¢
rocjie TOro, Kak yBHaes BCMbILIKY. Ha kakom paccToSHMM OT HEro Ha-
XOOHIOCE OpYOHeE?

2.3.€9 B GonplIMHCTBE FOJUTMBYICKHX (PAHTACTHYECKHX (DMIBMOB KOCMH-
YECKHE Cpa)KEHUS COMPOBOXKIAKOTCH CTPALIHBIM rPOXOTOM. MOXeT JiH
OH BO3HHKATh Ha caMoM fiejie?

2.4. Ha xakoM paccTOSHHHM OT OTBECHON CKasibl HAXOAMTCA YESIOBEK, ECIIH,
XJIOTIHYB B JIafOLLH, OH 4epes3 | ¢ ycnslman 3X0 Xjaonka?

2.5. KaMepToH sABNseTCA UCTOYHUKOM 3BYKOBBIX BOJIH ¢ 4acToToi 440 [
KakoBa JUTHHA 3THX 3BYKOBBLIX BOJIH B Bo3oyxe? B crexne?

2.6. JInMHa 3BYKOBBIX BOJIH, H3JTy4aeMbIX CKPHIIKOH, MOXKET H3MEHATHCA OT
23 mMm o 1,3 M. KakoB Auana3oH 4acTOT CKPUIIKH?

2.7. KakoBa cKopocTh 3Byka B MarepHalie, B KOTOPOM 3BYKOBBIE BOJIHBI C
yactotoi 900 'y UMEOT JTHHY BOJIHBI 5 M7

9






