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Bamaua 1. I'opu3oHTaJILHO JieTsMiasi MyJid MacChl M MPOOMBaeT HACKBO3b I€pPBOHA-
YaJIbHO IMOKOUBIINIicd Miap Maccbl M 1 BbLJIETAa€T CO CKOPOCTHIO, BJIBO€ MEHbIIE IepBo-
HavaJsibHOIi. Kakast 4acTh KMHETUYECKON SHEPruu myJjim MpeBpaTujach BO BHYTPEHHIOIO
3Heprum?

Bosmoxknoe perrrenne:
1) O603HAYUB CKOPOCTD IIYJIH JIO CTOJKHOBEHUS C IIAPOM 4Yepe3 V, a MPUOOPETaeMyto IapoM CKO-
pocTh depe3 V, 3almchiBaeM 3aKOH COXPaHEHUsI SHEPIUU JJIsi JAHHOTO CJIydast:
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e (Q — mpupallenre BHYTPEHHEH SHEPIUU CHCTEMbI, TO €CTh BBIJIEJISIONIeeCs MPU HEeyIpyTroM
B3aMMO/IEICTBUY ITYJIA C MAPOM KOJUIECTBO TEILIOTHI.
2) CropocThb V MOXKHO HaiiTH € MOMOIIBIO 3aKOHA COXPAHEHUs UMILYJIbCA. Y DABHEHHE B IPOEKINN

Ha IOpU30HTaJIbHOE HallIpaBJICHUE 3allUChIBACTCA B BUEC:
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Tak Kak Ep, = mv?/2

4)[Tosyuennspiii pe3ynbrar Tpedyer ucciegoBanus. Ha mepBbIil B3DJIsi MOYXKET MOKA3aTbCH, ITO
€JINHCTBEHHBIM OIPAHUYEHUEM $IBJISIeTC TPeOOBAHKME HEOTPUIATEeIbHOCTH OTHOMmeHUs (QQ/Fy, = 0 |
qro gaer yciaosue 3 —m/M > 0 wm 3 = m/M

Yarem Jasee, 9T0 MPOOHB IMIap HACKBO3b, ITyJIs MOXKET UMETh CKOPOCTH ¥/2 TOJBKO IIPH BBIMOJI-
Henwnu ycaosust m/M < 1. O4eBUaHO, 9TO B 3aBHCHMOCTH OT OTHOIIEHHs] MACC BO BHYTPEHHIOO
SHEPIHI0 MOYKET MPEBPATUTHCS OT MOJIOBUHBI (ipu m — M) no tpex gerBepreil (mpu m — 0 )
NEePBOHAYAJIBHON KNHETUYECKOU SHEPIUN.

Umeer yin kakoil-uuby b cMbics noaydentas dopmysia B opu 1 < m/M < 3. Eciu m = M, u3
B cienyer V = v/2 — map u mysisi UMET OJIMHAKOBYIO CKOPOCTh, TO €CTh ITyJIs 3aCTPEBAET B IIAPE.
D10 caydail abCOTIOTHO HEYIPYIOro yaAapa.

[Tpu BeINOIHEHUN cTpOroro HepasercTBa 1 < m/M < 3. mOC/e CTOJIKHOBEHUS IIap JIETUT BIEPEIn
IyJIn CO CKOpocThio V, ompejensemoii u3 ¥: v/2 < V < (3/2)v. [Ipu takoMm Heymnpyrom yjaape Bo
BHYTPEHHIOIO SHEPIUIO IEPEXOIUT JI0 HOJOBUHDBI IePBOHAYAILHON KMHETUICCKON SHEPIuu.

Haxkowner, ecit m/M = 3, 1o, Q = 0, TO ecTb TeIio BoobIIe He BBIAEIAETCS: IPH yIape COXPaHsi-
eTCsl MeXaHnJIecKasi SHEPIusi. JTO cIydail abCcoIOTHO yIPYTOTO yaapa.



KpI/ITepI/II/I OIICHKU BBIIIOJIHCHUA 3alaHNA

Baser

HOﬂy‘{eHa CbOpMYJIa M 1 BLIIOJIHEHO IOJIHOE HCCJICJOBaHNE PENICHUA 3a a9

10

[Tonyuena dopmysia Bl HO He BBIIOJHEHO UCC/IEIOBAHIE PEIICHUS

7

[IpaBusibHO OIpejiesieHa CKOPOCTh Iapa

+1

HpaBI/IIII)HO 3alliCaH 3aKOH COXpaHeHUd NMITYJIbCa

+2

[IpaBuabHO 3alcan 3aKOH COXpaHEHUsT SHEPTUU

2

Bee CJlIydaHn pelmieHnsd, KOTOPbIE HE COOTBETCTBYIOT BbIIICYKa3aHHBIM KPUTEPUAM

0

3
Samada 2. I3 oHOpPOIHOIT TPOBOJIOKU OJMHAKOBOTO Ce-

JeHusl cobpaHa 3JIeKTpuYecKas Iiellb, CXeMa KoTopoii mo- gl O
KazaHa Ha pucyHke. CTOpOHBI IPAMOYTOJbHIUKA a—6 cM

u b - 8 cm. HaiiyiuTe oTHOIIIEHE COIPOTUBJIEHU y4dacT- |
KOB 1enm Ry 3 4 o 1 Ri_9

0) Tak Kak R = pl/S, oueBuaHO, conporusienue 1

CM TIPOBOJIOKW MOXKHO TIPUHSITH PaBHBIM T 3 4 3

1) Pacemorpum Touky O. Ee MoxKHO 3aMeHUTDH TIPO-
BozIoM 5-6 (cMm. puc). VI3 cummerpun 3a1a4u CJiejyer,
9TO 110 TPOBOLY H-6 TOK He Teder! ::)

O4eBnaHO, YTO ] 2 1

Ry_9=R3_4=8r, Ri_3=Ry_4=0r
aR3 5=Ri_¢=Ry5=DRy 6=>5r

(O6o3HAYEHHST TOYEK CM. HA PUC CIPABA)

2) Pexxem cxemy 110 mpoBojty 5-6 1 pucyem SKBUBAJIEHTHYIO CXe-

) Conporneienne yaacrka 1-(6)-2 Ry g 5 = 1o

4) a conporusienue ydacrka 1-3-(5)-4 -2 Ry 3 4 o =Ry 4+ 2~
L

5)HaXO UM

Ry 349 _ 3.7
Ry_6)-2 ’




KpI/ITepI/II/I OIICHKU BBIIIOJIHCHUA 3alaHNA

Baser

,L[aHO IIPpaBUJIbHOE pEHICHUE. HpOBe,ILeHbI BCeE H€O6XO,HI/H\H::I€ MaTeEMaTUYIECKUE 1Ipe-
O6pa30BaHI/IH 1 pacCYdeThbl, IIPUBOJANINEC K IIPDABUJIBHOMY OTBETY.

10

[IpeacraBiieHbl cOOOpazKeHUst, CojlepKaIuecs B 1.4), HO PACCyKJICHUsT He JI0Be-
JICHBI JI0 KOHIIA

[IpesicraBiienbl coOOparXKeHus, CoJepKalecst B 11.3), HO PACCYZK/IeHUs HE JIOBE-
JIEHBI 10 KOHIIA,

[ToJTHOCTBIO BBIIOJIHEHBI IIPEOOPA30BAHUS CXEMbI

[IpejicraBiieHbl OT/IE/IbHBIE COODPAYKEHUs, COJlepIKAIInecs B 11.2)

[IpeacraBiiensl coobparkeHusi, coeprKanecs B 11.1)

Bammcana dopmyna R = pl/S,

Bce cityuan periennst, KOTOpble HE COOTBETCTBYIOT BbINIEYKA3aHHBIM KPUTEPUIM
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Bagaua 3. OueHb LEeHHBI U XPpyHnKuii rpy3 Maccoii 1 T. HoJHsJI BBEPX 110 HAKJIOHHOMN
IIJIOCKOCTH, cOcCTaBJdmomieii yroa « = 30° ¢ ropu3onToM, 3arpatuB 4 M/ sHeprum.
3areM 3TOT Ke TPy3 COHyCTHJIM BHU3, 3aTPATUB YHEPrUU B IIATh pa3 MeHbIe. Ha Kakyio
BBICOTY OBbLJI HOAHAT I'Py3 U YeMy paBeH K03((PUIMEeHT TPeHusi rpy3a O IIOBEPXHOCTH !

BosmoxkHOe perierme

1) zanmiem, yemy paBHa pabora 10 MobLeMy Ipy3a Ha BbicoTy H B crcTeMe KOOp/IMHAT, CBA3AHHOM
c 3emJIeit

A=mgH + kmgHctgae R

B CHCTEMe OTCUYeTa, CBA3AHHOI ¢ rpy3oM (0Ch OpJMHAT HapaJiiejbHa HAKJIOHHON MJIOCKOCTH) aHa-
JIOTHYHOE BBIPasKeHUE TyTh JJIMHee TaK KaK HyKHO IIPONJICHHBIN 110 HAKJIOHHOM IJIOCKOCTH IIyTh L
IIPOCIMPOBATh Ha OCH KOODJIMHAT, CBA3aHHbIC C 3eMJIei -

2) Upu JIBIZKEHUN BHU3 BO3MOXKHBI 2 CJIydast

a) IPy3 CKaTLIBACTCS BHHU3 CaM, M €r0 IPUXOJUTCS YIEPKUBATD TOTIA

Ay =mgH — kmgHctgae  1upu  kctga <1 VW
6) rpy3 MPUXOJIUTCS CTATUBATH
Ay = —mgH + kmgHctgae  1upu  kctga >1 A

BHE 3aBUCUMOCTH OT BBIOPAHHON CHCTEMBI OTCUETA
3) mogesmm (M) ma (V) u (A)TOrma MoTydnM JBa ypaHEHHs JId onpeesenus k
L+ kictga
1 — kictgoe

1 + koctga
koctgoe — 1

aro gaer ki = 2/(3v/3) u ky = 3/(2v/3) u COOTBETCTBEHHO, TOC/IE TOJCTAHOBKH M HECIOMKHBIX
BeIUHC/IeHN, HaxoauM H; = 240m u Hy = 160M

Kpurepun oreHky BBIMOTHEHUS 33/ aHUS Bamnmbr
[IpuBesieno npaBuiibHoe perienue. Boimonnen anamms. [IpuBeenbr Bce HeoOXo-
JINMbIE COODParKeHUsI, IPUMEHEHIE KOTOPBIX HEOOXOMMO JIJIs PEIeHUsT 3a/Iatu.
[IpoBeieHbI Bce HEOOXOMMBIE MaTeMaTHIeCKue MPeodpa30BaHA U PACIETH, TTPHU-
BOJIAINNE K NMPABUJILHOMY OTBETY.

[IpescraBienbl coOOpazkeHusl, COAEPKAIIECs B 11.3), HO B BBIYHCJICHUSIX JOITY-
eHbl apudMeTHIecKre omuoKn, u (W) mpeodpasoBaHus/BbIYUCIEHNs He J10-|7
B€JIEHBI JI0 KOHIIA.

[Tosyuenst cucremst (A)-(V), 6e3 JaIbHERIIEr0 PENCHAS

YKa3aHO, 4TO IPU JIBUKEHUU BHU3 BO3MOXKHBI 2 CJlydasi a) I'PY3 CKATHIBAETCSI
BHH3 CaM, U €r0 IPUXOJUTCS YAEPKUBATh U 0) TPY3 HPUXOJUTCS CTATUBATH
[IpeacraBiienbl coobpazkeHus, cojepKanecs B 11.1)

Bce cirygan pemnenust, KOTopble He COOTBETCTBYIOT BBINIEYKA3aHHBIM KPUTEPUIM
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Bamaya 4. KcunepumeHnTaTop ok obparnj BHUMaHUeE,
YTO IIyCTOU IUJINHJAPUYECKNil cTakaH, BbicoToii H , omy-
IIEHHBbII B BOJly BHU3 JTHOM, IIJIABAET, HO €ro JIHO IOrpy-
’Kaercs B Bogay Ha riyouny y (y < H). Ou pemrnn nepe-

BepHYTh cTakaH. “Ha kakyio riiyOmHy X CTakaH HY>KHO - 1 = - L
MOTPY3UTh B BOMAY, 4TOOBbI OH Ha4Yaj TOHYTH - 3aayMal- = | x = =y
cs skcnepuMentarop Iurtok, ecim mycroit crakam, omy- ~ < (T . T - =7

IMIeHHbIII B BOJAYy BHHU3 JHOM, ILIaBaeT?! ATmocdepHoe -
JaBjieHne B Jiabopartopum [Uuioka- pj, IMJIOTHOCTH BOJABI = L= -
- p. TemmiepaTypa BoZbI 1 BO3/1yXa IMOAAePXKNBAETCS MO- = = -
crostHHOI. [iryOuHOII TIOrpy>KeHns cTaKaHa CYNTATH pac- I I =
CTOSIHHE MeXK/Iy MOBEPXHOCTHhIO BOJIbI M JHOM CTaKaHA. - = -
CrakaH IOrpy>KaioT B BOJIy TakK, 4YTO €ro JHO OCTaeTCs

napaJuIeJIbHBIM MOBEPXHOCTU.

BosmoxkHoe perrrenne.

1)IIpu morpy:keHnn crakaHa B BOJLY M3-3a POCTa JABJIEHUS BO-
JIbl 00bEM BO3/lyXa B CTaKaHe YMEHBIAeTCs, 9TO MPUBOIUT K
YMEHBIICHUIO JICHCTBYIONICH Ha CTaKaH BbITAJIKUBAIOIIEd CHUJIbL.
[Tosromy mpu onpe/ieIeHHOI TyIyOnHE OTPYZKEeHNsI CTaKaH yTO- = T .
HET. - = 1 =

2) OueBuIHO, CTAKAH HAYHET TOHYTH IIPU TAKOl TJIyOUHE TIOrpy- . - - S
ZKCHUA X, KOIJIa BLITAJIKABAIOIAA CUJIa CTAHET MEHbIIIC NeHCTBY- = = h =
IolIell Ha CTaKaH CHUJIbI TAXKCCTHU: =

l
=
|
]

pgV =pgSh< Mg W

rae M u S-macca 1 IIoma s cedeHns: crakana; V u h-obbeMm u
BBICOTa CTOJI0A BO3/yXa B CTaKaHe, IIOTPYKEHHOM Ha TJIYOUHY X.
3) YcioBHe paBHOBECHsI CTaKaHa, OIYIEHHOrO B BOJLY BHU3 JHOM, JaeT

Mg=pgSy ¥

U3z dbopmyn (M), (V) HAXOIUM yCJIOBHE Ha BBICOTY CTOJI0A BO3AyXa B CTaKaHe, IPU KOTOPOil OH
HAYHeT TOHYTh

h<y

4)Takum 06pazom, 9To0bl CTAKAH YTOHYJI, €r0 HY?KHO TIOTPY3UTh B BOJLY HA TaKylO TJIyOWHY X, IIPU
KOTOPOI1 BBICOTA CTO/I0a BO3/IyXa B HEM CTAHET PaBHA y. DTy IVIyOUHY HaiijieM u3 3akona Kiamneitpona-
MemniesieeBa j11d Bo3/lyxa B CTakaHe. Tak Kak B cTakaHe aTMOChEepHbIl BO3/IyX, TEMIIEpATypa KOTO-
POro He MeHSETCsl 1IPU MOrPYKEHUH, TO

pSy = poSH

5) C apyroit CTOPOHBI, JaB/ieHne BO3/yXa B IOIPYZKEHHOM B BOJIY CTaKaHe PABHO MUJIPOCTATHIECKOMY
JIABJIEHUIO B BOJIe Ha TOI IIyOMHe, Ha KOTOPOH HAXOMWTCHA MOBEPXHOCTH BO3/IyXa B IOI'DYZKEHHOM

crakane. [TosTomy

p=po+pg(z+y)



[Tocneanue nBe HOPMYJIBI JAIOT

poH = poy + pg(x + y)y

6) Perrag Imocjsieinee ypasHenue OTHOCUTEJILHO X, HaﬁﬂeM I‘J'IY6I/IHy IIOTrpy2KeHUd JHa CTaKaHa X, IIPpKU
KOTOpOfI OH HaYHET TOHYTb

P9y

Kpurepun orieHkn BBIIOHEHUS 33, aHAA Basusr
[IpuBenén npasuibabIil oTBeT. [IpoBeneHbl Bece HeoOXoanMbIe (bu3nIecKre 000c-
HOBaHUsI MaTeMaTHIeCKre IIpeoOpa30BaHnusd U pacueThl, IPUBOJIAIINE K TpaBIb-|10
HOMY OTBETY.

[Ipescranienbl coobpazkerus I 5)

[Ipescrapiensl coobpazkerus 1 4)

Barmcano ycjioBue paBHOBECHS 11 3), IPOBEJIEH €ro aHaJIn3

UcnosnbzoBana runoresa 1), npeiacrasiena gopmyiia B

[PEJICTABJIEHBI TOJIBKO MUIIOTe3a, COOTBETCTBYIOMAs 11 1)

Bce ciygan penienusi, KoTopble He COOTBETCTBYIOT BBINIEYKa3aHHBIM KPUTEPUIM

O | = O O

3anaua 5. IlorepsiBimiicst Jryd.

JIBa 3epkajia OKa3aJIuCh CJOXKEHHBIMHU II0J[ MaJIbIM yT-

JoM. Ajmca HalrpaBuJjia 4epe3 MaJIeHbKOe€ OTBEPCTHE B

OJHOM U3 3epPKaJl JIy4 JIa3epHOil yKa3Ku IepIIeHIuKY-

JIIPHO 3TOMY 3€pKaJiy a HabJirogarenbHast Bacuimca Ha- I
cumTajia TOJbKO 12 orpakeumii ot 3tux 3epkaJj. Ilox

KakuM ( MPUMEPHO) YTroJIOM CJIOXKEHBbI 3epKaJia? - 3a-

AyMaJiuch moApy»kku. A Kakoit orBer naaute Boi? Ho

BbIPa3UTh OTBET HY>KHO TOJIBKO B II€JIbIX I'pajycax

Permenne HacTOJILKO OYEBUJIHO, YTO OHO Cpa3y BBIHECEHO B KPUTEPUH
OTBetr yros npuMepHo paseH 7° .

Kpurepun orieHkun BBIOJTHEHUA 38,/ aHUA Bamnmer
[IpuBenén n 0boCHOBaH MPABUILHBII OTBET 10
[Tokazano, 4TO JIyd MPOMAJIALT, €CIU yToJI OOJIbIIE 7T/2, HO OTBET He TOJIyYeH

[TokazaHo, YTO NMPU KAXKJIOM CJIEYIONIEM JIBOITHOM OTPA’KEHUU OT 3€PKaJl YTroJjl
JIyda ¢ BEPTUKAJIBIO YBEJMIUBACTCS B JIBA Pa3a

Ha pucynke n3obpazkeH mpuMepHbBINA X0 JIy4a

Ocy1iecTBIIEHA MTOTBITKA UCIIOIB30BATh 3aKOH OTPAYKEHUs CBETA,

OcrayibHble ciryvan
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