3a4aHNA OYHOro Typa oinmnunagbl
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5—6 Knaccol &

1. CamoaenKkunH xo4eT NPONTH U3 BEPXHErO 1IEBOTO Yrna B W

HUXXHWUI NpaBbi yron nona 3x3. CKONbKO Pa3/INYHbIX BAPMAHTOB CT:;T
MapLpyTa ectb y CamoaenkuHa, ecim OH MOXKET XO4UTb TONbKO

BHW3 MW BNPABO.

PeweHue PMHULL

CMOTpM pUCyHOK. Y CamoaeIKMHa LWeCTb Pa3InNYHbIX BapUaHTOB.
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2. CamopaenikuH 3abbl1 yCTaHOB/IEHHbIN Ha KOMMbIOTEP Napo/b. OH CMOT BCMOMHUTb,
YTO MAPO/Ib COCTOUT U3 TPEX UMPP, U cpean 3TUX unudp Het «2», «0», «1», «7». Kakoe
MaKCMMa/ibHOE KOIMYECTBO NOMNbITOK MOXeT noTpeboBaTbca CamoaenKkmHy, YTobbl
noaobpatb Napoab ANA KOMnbloTEpPa?

PeweHue

TaK KaK Ha KaxkaoMm M3 TPEX MECT B Mapo/ie MOXKET CTOATb WwecTb uudp, obuiee
KOJIMYECTBO BO3MOKHbIX Maponen 6x6x6=216, n COOTBETCTBEHHO MaKCMMaJIbHOE
KO/INYECTBO NOMbITOK TaKKe paBHO 216.



3. Ana nposegeHuna skcnepumeHta CamogenKkuHy

NOHaAo00bMACA WHYP ANMHOM POBHO Ya meTpa. Okasanoco,

YTO Y HEro ecTb TO/IbKO LWHYP AAuHOM 2/3 meTpa U
HOXHWUbI. JINHENKU U APYTNX NU3MEPUTENbHbIX YCTPOMCTB
noA PyKon He oKazanocb. CmoxeT in CamoaenkuH
NPOBECTUN SKCMEPUMEHT?
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PeweHue

Ecnm cnoxuTb WHyp nononam Aga pas3a M 0TpesaTb OT KOHLA A0 6anKanwero crnba,
Taknum 06pa3om oTpeXKeTcA YeTBepPTb OT ABYX TPETEN, OCTABLLAACA YaCTb LWHYpPa
COCTaBUT TPW YETBEPTU OT ABYX TPETEN, TO ECTb OAHY BTOPY!HO.

4. BepTonét Mu-6 ocHaweH 0g4HUM HeCYyLWMM BUHTOM C BEPTUKAZIbHOW OCbHO U
OZHWUM XBOCTOBbIM, OCbtO KOTOPOTO NepneHANKYIApHa ock HONbLIOro BUHTA.
BepTonéT AK-24 meeT ABa HeCyWMX BUHTA PACMOJIOKEHHbIX Ha NapannesibHbIX OCAX.
Y BepTonéTta Ka-5 gBa HecyLwmnx COOCHbIX BUHTA. OBBbACHUTE NoYeMy Yy 3TUX
BEPTO/IETOB NO ABa BMHTA. bbIBalOT 1M BEPTONETHI C OAHMM BUHTOM?
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PeweHue

Ecnn Ha BepTONETE YCTAHOBUTDL TONIbKO HECYLLMIA BUHT, TO B BO34YXE KOPMNyC
BepTONETa byaeT BpaLwaTbCA B HANPaB/AEHUM, MPOTUBOMNO/IOXKEHHOM HAaNpPaBIEHUIO
BpaL,eHnA BUHTA. BTopon BMHT BepTONETa NpeAoTBpaLLaeT HeynpaBaaemoe
BpaweHne Kopnyca. Y Mun-6 xB0CTOBOM BUHT CO34aeT MOMEHT, racALLNIM BpaLLeHMe
Kopnyca. Y AK-24 n Ka-5 BMHTbI BpaLw,atoTca B NPOTUBOMOJIOXKHbIX HanpaBAeHUAX U
MOMEHTbI, KOTOpble NepeaarTcA Ha KOPNYyC, KOMMNEeHCUPYHOTCA.

BepTonETbl C O4HUM TONBKO HECYLLMM BUHTOM ObIBatOT. BpalLaTeibHbI MOMEHT Y
HMUX KOMMEHCUPYETCA MOTOKOM BO34yXa, KOTOPbIN HarHeTaeTcA cneuyasbHOM
TYPOUHOM 1 BblAyBaeTca ¢ 0AHOM M3 BOKOBbLIX CTOPOH B XBOCTE.
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7—9 Knaccbl

1. Hawen CamoaenkmH Ha cknage HencnpaBHoro R2D2 n MHCTPYKUMIO NO PEMOHTY.
B MHCTPYKLMM YKa3bIBANOCh, YTO HYXKHO KaXabl U3 17 610KOB MUKPOCXEM
coeAnHUTb NpPoBoAaMM ¢ 9 610KaMK M3 TOro e Habopa No onpeaeneHHoM cxeme.
CmoxkeTt i CamoaenkmH noYynHuTb R2D27?

PeweHue

MNoacymTaem KOAMYECTBO NPOBOAOB: YNCA0 17X9 HYXKHO NoAEeNnUTb NON0AaM, TaK Kak
KaX4bl NpoBOA noacymTaH gsaxapl. Ho 17x9 HeueTHOoe uncno. MNoatomy
CamogenkunH He CMOXKeT NoYnHuTb R2D2.

2. CamoeNIkUH peLuna NpoBecTH OMbIT C ABYMA OAMHAKOBbIMU TesiexKKamu. K oaHoM’
OH NpPMBA3aN TMPH0 MacCoM 2 Kr, a BTOPYHO NOTAHY/ 32 BEPEBKY C ycunumem 2 Kr. Kakas
N3 ABYX TenexKek bbicTpee aoeaeT A0 Kpas ctosia? OTBET NOACHUTE.

PeweHue

Bec rupm coobLuiaeT ycKopeHne camom rmpe 1 TeNeXKKe; AN BTOPOMN TeNEXKKM CUa
PYKM NPUNOXKEHA TONbKO K Tenexke. CnegoBaTenbHO, 3Ta TenexKa byaet aBuratbca
c 60NbWINM YCKOPEHMEM M paHblUe AoeAeT A0 Kpas CcTona.



3. C kKakoit cunomt T gonxkeH CamoaenkuH TAHYTb BEPEBKY, YTOObI yaAepKaTb AOCKY B
paBHoOBecuM, ecnm macca CamoaenknHa m=61,3 kr? Maccamu AOCKK, BEPEBKU U
610Ka MOXKHO npeHebpeyb. YcKopeHue cBoboAHOro nageHns cuntatb g=9,8 m/c?.
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PeweHue

Myctb CamoaenKkunH TAHET BepeBKy a ¢ cunon T. Torga cuna HaTAXKEHUA BEPEBKU b
ToXe byaet T. CMa HAaTAXKEHUA BEPEBKM € yPaBHOBELLMBAET COBOKYMNHO AENCTBUE
ABYyX napannenvHbix cun T u T, cneposaTesibHO, OHAa paBHa 2T. Torpa cuna
HaTAXKeHuA BepeBKn d TakKe byaeT pasHa 2T. [locKa BUCUT Ha ABYX BepeBKax — b u d.
Nx pasHoaencTBytowas pasHa 3T. Kpome 3TON CUAbI, HANPABAEHHOW BBEPX, HA 4OCKY
AEeNCTBYeT HanpaBaeHHaa BHU3 cuna mg—T, rae mg — sec CamoaenkuHa, T—cuna
HATAXKEeHMA BEPEBKM @. TaK KaK A0CKA HAXOA4MUTCA B PaBHOBECUM

mg-T=3T, cheposaTtensHo T=mg/4=150,185 H.



4. Koneco paguyca r KaTutca 6e3 npockasib3biBaHMUA NO rOPU3OHTabHOW ONOPHOM
NOBEPXHOCTM TakK, YTO TOYKa KacaHWA ero ¢ onopoit K onucbiBaeT OKPYHKHOCTb
pagnyca R>r c ueHTpom B Touke O (OK=R). MN0OCKOCTb KO/leca HaKNOHEHa K
OMNOPHOM NJOCKOCTM NOA Yrnom O (cm. PUcyHOK). Mo KaKon KpnBoW ABUMKETCA NpU
3TOM LLEeHTp Kosieca? Kak oHa pacnosioXKeHa B NpocTpaHcTBe? KakoBa CKOPOCTb
ABUMKEHUA LLEHTPA KONeca, eC/IM TOYKA KOHTaKTa K ABUMKETCS NO OKPYKHOCTU C
NOCTOAHHOM CKOPOCTbIO V? OTBETUTH Ha Te e BOMPOChbl OTHOCUTENIbHO BEPXHEN
TOYKM Koneca, ecnn R>2r,

PeweHue

LleHTp Koneca onuCbiBaeT OKPYXHOCTb, PaAnyC KOTOPOM paBeH R-rcoss. 3ITa
OKPY*HOCTb HaAxO4MTCA HaA BbICOTE rsind HaZ TrOPU3OHTA/IbHOM OMOPHOM
NMOBEPXHOCTbIO. [A/IMHA 3TOM OKPYKHOCTM paBHa 2n(R—rcos5). Bpema asukeHua
TOYKM KOHTaKTa K NO OKPYXHOCTU paguyca R paBHO 2nR/v. CKOpPOCTb ABUMKEHWUA
LeHTpa Koseca paBHa:

2n(R—-rcoséd
n( > ):v 1—Lc055 .
2nR/v R

;
Mpn R>r UMeeT MecTo HepaBEHCTBO 1_EC085>0' M NPOEKLMA LUEeHTPa KoJsieca Ha
OMOPHYH NNOCKOCTb HAXOAUTCA Ha paguyce OK B TeYeHMe BCEro BPEMEHU ABUKEHUS.

BepxHAaa TO4YKa Ko/seca OMNMCbIBAaeT OKPY)KHOCTb, Paguyc KOTOPOM paBeH
R—2rcoss. 3Ta OKPYKHOCTb HaxoAWMTCA Ha BbicOTe 2rsind Hah FOPU3OHTa/NbHOM
OMOPHOW NOBEPXHOCTbIO. [I/IMHA 3TOM OKPYXXHOCTM paBHa 2m(R—2rcoss). CKopocTb

ABUXeHNA BerHEVI TOYKU KOJ1eCa paBHa:

2n(R—-2rcosd
n( > ):v 1—£c035 .
2nR/v R

2r o
Mpu R>2r MmeeT mMeCTO HeEpPaBEHCTBO 1—Ecos5>0, MU NpoeKkumAa BepxHen TOYKMU

KosnieCa Ha ONMNOPHYHO NMNJTOCKOCTb HaXoA4UTCA Ha paanyce OK B TeuyeHMe BCero BpemMeHUn
ABUXKEHUA.
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1. B UHTepHeTe 6bi1a onybanKoBaHa NnpomekyToyHasa Tabamua ogHoro ¢ytbosnbHoro
TYPHUPpA:

Urpbl | Noben | Huubux | MopaxkeHnit | 3abuto | MponyweHo | O4kn
MAYen MAYen
BeHrpusa 2 2 0 0 4 1 4
LWBeumna 2 1 1 0 1 1 3
UcnaHua 2 0 2 0 3 3 2
NpnaHaona 0 1 2 3 5 1
dpaHyma 1 0 0 1 0 2 0

[loKaxuTe, 4To B Tabanue nmeetcs olwnbKa, 1, 3HanA, YTO OLIMOKa OfHA, UCrpaBbTe
€e M YKaXkuTe pesyibTaTbl CbirPaHHbIX MaT4yel.

PeweHue

KonnuyectBo 3abUTbIX M NPONyLEHHbIX MAYen A0MKHO coBnaaaTb. CornacHo Tabauue
3a6uTbix mayen — 11, a nponyweHHbIX — 12. 3Ha4ynT ownbKa B 04HOM M3 3TUX ABYX
cTtonbuos. 3ameTum, yto y LLiBeunn oaHa nobena n ogHa HMYbA. HMubA AaeT paBHbIN
BKNapg, B 3ab6MTble M NnponyLweHHble Madun. Ana nobeabl HeobxoaMmo, YTobbl 3a6UTbIX
MsYer 6b1n10 XxoTa bl Ha 0AMH Bonblue. A TaK KaK pa3HuUUa mexay obwmm
KO/INYeCTBO 3abUTbIX M NPONYLLEHHbIX MAYEl paBHA eAMHULE, TO BOSMOXHbI ABa
BapuaHTa:

3abuTto mayen MponyweHo maven
LLBeumna 2 1
nmbo
3abuTto mayen MponyweHo maven
LLseumna 1 0

MocnegHWn BapUaHT UCKAOYAETCA CPAaBHEHMEM C APYTMMU UTPAMMW.

2. OaHaXAabl CONHEYHbIM AHEM yyalmnica 11 Knacca FOpa 3ameTun Ha Hebe
ABUTAOLLYIOCA TOYKY — NETALLNIM BAANeKe camonéTt. CTapLieKNaCcCHUK peLlmnn
NO3KCNEPMMEHTUPOBATD: B35/ CMNYKY M NonpoboBan 3aCIOHUTb CINYEYHOMN
ro/I0BKOW netawmm camonér. KOpa cmor aTo caenatb Aepa CNUYKY B BbITAHYTOM



pyKe. Houbto OH peLunn NoBTOPUTb IKCNEPUMEHT, HO Tenepsb ¢ MonapHo 38e340M.
Monyumtca nny KOpbl 3aCIOHUTL 3Be34Y?

PeweHune

ApPKUM AHEM rna3HOM 3payoK Cy»KaeTca A0 Pa3smepa MeHbLUe CUYEYHOM FO/I0BKMY, a
HOYbO — CU/IbHO pacwMpaeTcA. Tak KaK y4n cBeTa, Ayl me oT faNeKon 3Be3/pbl,
MOKHO CYMTATb NAapanaeibHbIMW, MONHOCTbIO OHW HE NEePEKPbLIBAIOTCA CNUYEYHOM
ros0BKOM. YacTb Nyyert nonagaeT B 3paYv0K, CO34aBas BOKPYr CNMYEYHON rON0BKM
CBETALLMIACA OPEO.

3. B ueHTpe KBaapaTHOro Npyaa naasaeT poboT-wnuoH. K BepluMHe KBagpaTa
nogowen CamMoZenkuH 1 3ameTu WwnmoHa. CamoLenknH He yMmeeT NNaBaTb, HO
6eraet B 4 pas3a bbicTpee, yem poboT-WNMOH NnaBaeT. PoboT-wnmnoH beraet bbicTpee
CamogenknHa. CMoxXeT in oH yberkatb oT CamoaenkmnHa?

PeweHue

A € &
MycTb nepBoHa4anbHO CamogenKMH Haxoauaca B To4Ke B, a poboT-LINMOH — B TOYKeE
O. PoboT-WNMOH AonXKeH ABUraTbcs M3 ToUkM O no npamoi B ToUKy A. TouKoit P
OTMEYEHO TeKyLLee NoN0XKeHNe poboTa-LWNNOHA, a ToYKa P’ — npoekuma Toukn P Ha
HUKHIOKO CTOPOHY KBaapaTta. B Kakon-To mMomeHT CaMogeNKUH HauYHeT ABUraTbCA
BA0/1b CTOPOHbI KBagpaTa, NyCcTb 3TO byaeT BepxHAA cTopoHa. Touka C — Tekyllee
nonoxkeHne CamoaenkmHa, a Touka C' — TouKa cummeTpuryHaa Touke C OTHOCUTENIbHO
LueHTpa npyaa — Touku O. TaK Kak TouKa P’ gBuKeTcA B CTOPOHY TOUKM A, a TouKa C’' —
OT TOYKU A, B KAKON-TO MOMEHT OHM coBnagyT. Torga poboT-WnMoH MmeHseT
HanpaB/aeHWe ABUXKEHMA N ABUraeTca No npsmon PP’. EMy HyXXHO NponabITb
paccToAHME MeHbLUEe NON0BUHbI CTOPOHbI KBagpaTta. CamMoaenKMHY HYXKHO
npeoaoneTb NyTb oT TO4KK C go Toukm C', KOTOpbIN BCerga paBeH no AJMHe ABYM
CTOpPOHaMm KBagpaTa. Takmm ob6pasom poboT-WnMoH cmoxkeT aobpaTtbca go bepera
6bicTpee CamoaenknHa u ybexaTb OT Hero.



4. PaccmoTpuMm gBa MaTeMaTUYECKMX MaaTHUKA Pa3sHOW AMHbI, NOABELLIEHHbIE B
oAHOM 1 Ton e Touke O. Kaxapih TaKOW MassTHUK NpeacTaBasaeT cobom
6e3MaccoBbI CTEPXKEHD, HAa KOHLLE KOTOPOTO KPENUTCA MaTepuanbHan ToYKa. TpeHue
B TOYKe NoABeca yunTbiBaTbh He byaem. OTKIOHMM MAATHUKN OT HUXKHETO MNOI0XKEHMUS
paBHOBECUA Ha OAMH M TOT *Ke NPOU3BOJIbHbIM YO U Byaem yaep»KMBaTb UX B 3TOM
COCTOAHMW. 3aTeM O4HOBPEMEHHO OTNYCTUM MAATHUKK, HE COOBLLMB MM KaKoM-Tnbo
Ha4a/IbHOM CKOPOCTU. Y KaKoro n3 MasiTHUKOB, KOPOTKOro UK ANNHHOTO, byaeT
6onble (No abcontoTHOM BEMYMHE) YI1I0Basi CKOPOCTb B NPOLLECCe ero KonebaHui
NPW PaBHbIX Yr1ax OTKIOHEHUA OT BEPTUKAZIbHOTO NONOMKEHMUA?

PeweHune

KuHeTuueckasa aHeprua E, MasaTHWKa ANMHOM | C MaTepuanbHOM TOYKOM Maccbl m Ha
KOHLLe paBHa:

E, Lo = Lo,
2 2

3pecb v=ol - CKOPOCTb MaTEpPMANbHOM TOYKMU, ® — Yr/1I0BAA CKOPOCTb MAATHUKA. Ero
noTeHuManbHana sHeprmua E, paBHa:

E, =—mglcoso,

roe g — ycKopeHue cBOBOAHOrO NafieHWsa, a (@ — Yron OTKAOHEHWA MaATHWKa OT
HUXXHEro nosnoXeHua paBHoBecuA. MonHaA 3Heprua MaATHWKa E paBHa cymme
KMHEeTUYEeCKOM sHeprumn E, n noteHumanbHom E,:

1
E:Ek+EP:§mm2I2—mglc05(p.
B HavyanbHbIl MOMEHT BpemMeHM MOJIHAA 3HeprMAa MaATHUKa E, pasHa
noTeHumnanbHom E,,:
E, =E,, =—mglcosqg,,

roe ¢, — Yron OTKNOHEHUNA MAaATHWMKA OT HUKHEro noJIOKEeHUA paBHOBECUA B
Ha4a/IbHbI1 MOMEHT BpeEMEHM.

MNonHaAa 9Heprma MmaATHMKa BO BpemAa ero ABuxXeHma He U3IMeHAETCA,
cnenoBartesibHoO, MpuU nrobom yrne ¢ OTKJNIOHEHUA OT BEePTUKann ummeetr mecto
PaBeEHCTBO:

1 2 2 1 2
EmI ®° —mgl coso =—-mgl cosp,, nan Elm —QgCoS®=—gCosSq, .

OTcroga BbiTekaeT paBeEHCTBO:



209 (cos@—Ccos
o? = g( (PI (Po)‘ (*)

KonebaHua maATHMKA NpoucxomdAaT B AuanasoHe —¢,<o<¢,. MNpn ¢==g,
yrnosaa CKOpoOCTb MaATHMKa ®=0. B AnanasoHe —¢,<p<@, 3Ta CKOpoCcTb m=0. B
3TOM AMana3oHe, eCcTecTBEHHO, Cosg>cose,. M3 dopmynbl (*) cneayet, uto npwu

Ka*KAOM 3HavyeHuun ¢ 66nbyto (No abcontoTHOM BeNMUYUHE) YINTOBYHO CKOPOCTb byaeT
MMETb TOT MAATHWUK, Y KOTOPOro AnvHa | MeHblue, T.e. bonee KOPOTKUN.



