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1. UrpyumieuHsblii KyOuK

[Tociie MOKPBITHS UTPYIMIEYHOTO KyOuKa ciioeM Jaka tommuibel d = 0,02 MM macca KyOuka
Bozpocia Ha M = 0,36 r. KakoBa miomaap MOBEpPXHOCTH KyOMKa S B KBaJpaTHBIX
CaHTHMeETpax, eclii Macca nuTpa jaka M = 1,2 kr? Haliaure mymny pebpa Kyouka a.

Bo3moocnoe peuwiernnue

Macca kyOuka yBelInuuBaeTcs 3a CYET HaHECEHUs J1akKa, modromy m = 0,36 r - 310 Macca 1aka
B MOKpBITHH <1 Gamr>.

VY mirockoro cinos TomuuHbel d ¥ mromanu S 00séM citog V = Sd <1 6awr>. OxHako, BEOb
MOBEpPXHOCTh KyOuka He twiockas! Ho u tommuua cnos maka d = 0,02 MM oueHb Mmara.
[ToaToMy TUIOmIAZAL BHENIHEH TPAHUIBI CJIOS Jlaka TOYTH COBMAAAET C IUIOMIAJIBIO
MOBEPXHOCTH KyOHKa, a Tora u Jist 00béMa CJIos Jlaka MOKHO MpUMeHUTh opmyay V = Sd.
MoxxHo mpeHeOpedb 00BEMOM CTHIKOB IpaHeil. Jlto0oe mosicHeHHe MPUMEHUMOCTH 3TOM
dhopmyibl orieHrBaeM B <1 Gamr>. A eciiu HeT MOsSICHEHUH, TO HET U Oasa.

OOBEM MOKPBITHUS IO MAaCCe MOXKHO ONPEACTUTh U3 MPONOPIHOHAIBHOCTH 3TUX BEJIMYKH, I10
JTaHHBIM 0 Macce jJaka M = 1,2 kr B 00béMe V, = 1 nutp. A mmenno m/V = MIV, (unes +
BeIpakeHue) <1 Oamr>. Ilo cCymiecTBy, 3TO SKBHBAJICHTHO MCIIOJIB30BAHUIO ITOHSTHS
TUTOTHOCTH. DTH K€ OaJITBI IOJDKHBI CTABUTHCS YYaCTHHKAM, KOTOPBIE MOJYYIHIIN TUIOTHOCTh
p = M /Vo u ucnons3oBanu aubo paBeHcTBO m = pV,mubo V = m/p.

CocTaBuB TIPOTIOPIHIO U BhIpa3UB 00bEM V depe3 TONUHY U UCKOMYIO TUIONIA/lb, HAXOAUM
. mVo m
s HeE S = A S = od <2 Gamnma>. (Y4aCTHUKHA CKOpee BCEero He OyIyT pemiaTrh

3a/ilauy B oO1IeM Buje, noyydas GopMyiibl, a OyIyT MPOBOJUTH MIPOMEKYTOUHBIE YUCIOBHIE
paccuétel. Ho ecnum mpu 3TOM OHM BBINOJHSAKOT BCE IIard, OTBevaromue (opmyie, TO
3aCITy>KMBAIOT TEX ke 0aioB (Jaxke MpU COBEpUICHUU apu(hMETUYECKUX OIIMOOK MIIH OUTHOOK
B €JIMHUIIAX).

[Mony4enune uncnoBoro oreera S = 150 cm? <2 Gamna>.

CroJa BXOJUT HEOOXOAUMBII TIEPEBOJ] €IUHUL, OT MM K CM, OT JIATPOB K cM® M NpaBUIIbHAS
«apudmeTrkay.

y y s
V kxy0a 6 rpaHeii, Iomank Kaxaoi u3 Hux a2, rorna S =6a’u a = \/; =5cm
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Kpumepuu ouenusanusn

Omanvl pewtenus COOMHOULEHUS] bann
PaBeHCTBO Macchl Jlaka MPUPOCTY MACCHI I1apa 1
CBsi3p  IUIOMAQAM TOKPBITHS ¢ 00BEMOM |V = Sd 1
(BpIpaKeHHE + TPUMEHUMOCTD )
Hcnonp3oBanue mpornopiroHanbHocTd Maceel | M/V = MV, umn p = M/Vou | 2
1 00bEMa WM TNIOTHOCTH an6o m = pV, mu6o V = m/p
BripakeHne nCKOMOM II01Iau S =mV,/dM 2
BepHbIii 4MCII0BOM OTBET B CM? S =150 cm? 2
CBa3p IUIOMIAAM  IIOBEPXHOCTH Kyba ¢ | S = 6a? 1
TUTONIA/IbIO TPAaHU
Bripakena nnuna pedpa Kyonka 1

P A pebpa &y 3228/6;a=\/§=5CM

HUroro | 10

Jlucr2 3 9
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2. I1l1oBUBI ¥ IJIOT

IIo PCKE B IIPOTHUBOIIOJIOKHBIX HAIIPABJICHHUAX

paBHOMEPHO TUIBIBYT JBa MoBMa. Ha myTs OT TOUKHM
A na Gepery 1o Touku B Ha Gepery mepBblil 10BeIl
TpaTuT Bpemst T1 = 15 MuHyT, a BTOpoii Ha yTh OT B
no A tpatur T2 = 10 munyt. OgHako, o6a oHHU 3a
oJlMHaKoBoe BpeMs t = 12 cex mpoIUIbIBalOT MUMO
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miota AauHbl L = 18 M, CHOCUMOro T€4eHUEM pPEKH.
Omnpenenure paccrositHue MeXay Toukamu A u B.

Bo3moocnoe peuwiernnue

[IycTh CKOPOCTH TUIOBLIOB OTHOCUTENBHO Oepera Vi 1 V2. O003HaYUM UCKOMOE pacCTOsTHUE X,
BBIPA3HUM €ro Yepes3 JJaHHbIC BpeMeHa U CKOPOCTH: X = V1T1; X = V2 T2 <1 Gamr>.

Tak xak ViT1 = V2T2, TO OTHOIIICHHE CKOPOCTEH paBHO 0OPaTHOMY OTHOIIECHHUIO BpEeMEH V2/V1
=T1/T2=1,5 <1 Gamr>.

CKOpOCTH TUTOBIIOB OTHOCUTEIILHO TUIOTA OJJMTHAKOBHI 10 BeJinyrHe <1 0amur> u paBHbI V = L/t
= 1,5 m/c mm 90 m/mMuH <1 Oamr>.

BBeném ckopocTh miioTa OTHOCUTEIRLHO Oepera U, U BeIpa3uM 4epe3 V U U CKOPOCTH TIJIOBIIOB
OTHOCHUTENIBHO Oepera Vi = V — U W V2 = V + U, Ui MEPBOTO IUIOBIIA CKOPOCTH
MPOTUBOMOJIOKHBl W BBIYMTAIOTCS, JJiE BTOPOTO HAIMpaBJICHbl B OJHY CTOPOHY H
CKJIaJIBIBAIOTCS, KaK MMOKA3aHO Ha CXeMe HiKe. <2 Oaia>).
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[Mockonbky V2 = 1,5v1, Tov + U =15(v—U) uu=Vv/5=18 M/mMmun <2 Oamma>.

Torna u3 mo6oro paBenctBa X = (V— U) T1 mm X = (V + U) T2 HAXOJUM UCKOMOE PACCTOSHUE
X=(90 - 18)15=(90 + 18)10 = 1080 m <2 Oamna>.
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Omanvl pewienus COOMHOULEHUS] bann
1 | Cs3b paccrosiHUsL, CKOpOCTEH M BpeMeHu | X = ViT1; X = V2 T2 1
2 | HaxoxaeHne OTHOIICHHUS CKOPOCTEH Volvi = Ti/T2=15 1
3 | HaxoxkaeHne ckopocTeid orHocuTenbHO |V = L/t = 1,5 m/c = 90 m/MuH 2
IUI0Ta, YKAa3aHWE Ha UX PABEHCTBO
4 | CBsi3b CKOpPOCTEH OTHOCHUTENBHO Oepera U [Vi=V—-UuUV2=V+U 2

OTHOCHUTCIIBHO IIJIOTAa

5 | HaxoxmeHne CKOpPOCTH ILI0Ta v+u=15(v-u)ynu=v/5=18| 2

M/MUH
6 | HaxoxJeHre NICKOMOTO pacCTOSTHUS X=(v—-u)Tix=(v+u) Ty 2
x=(90-18)15=(90+18)10 = 1080 m

HUroro| 10

KomMeHTapuii: M0XXHO COCTaBUTh CUCTEMY YPAaBHEHHUM M HE HAaXOAUThH SIBHO CKOPOCTh
mwiota. B aTom cimyyae Ganibl 3a 5 MyHKT CTaBSTCS aBTOMAaTUYECKHU MPY MPABUIIBHOM PELIEHUU
CUCTEMBI.
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3. Kyoukn

B nununapudeckoM cocyne Ipyr Ha Ipyre Jekat Tpu Kyouka. PeOpo HbkHEro KyOnka B 1Ba
paza JuinHHEee pedpa cpeiHero, a peOpo cpeHero B ABa pa3a 0oJblie pedpa BepXHero KyOuka.
Cocyn HauMHAIOT 3amOJHATH BOJMON. OT HIDKHEW TpaHu cpeAHero KyOuka J0 ero BepxHel
I'paHy BOJA MOJHUMAETCS CO CKOPOCThIO V2 = 8 Mm/c. OT HMXKHEN TpaHU BEPXHETO KyOuKa J10
€ro BEepXHeU rpaHu BoJia MOJHUMAETCS CO CKOPOCThIO U3 = 7 MM/C.

1. C xakoil CKOpPOCThIO V1 BOJA MOJHUMANACh OT HIXKHEN J0 BEpXHEUW rpaHu OOJIBIIOTO
KyOuka?

2. KaxoBa cpeqHsisi CKOPOCTh Vep MOAHATHUS YPOBHSI BOJBI OT JJHA COCY/IA IO BEPXHEU rpaHu
MaJIeHbKOTO KyOuka?

3. C Kxakoii CKOPOCThIO Boa OyAET MOJHUMATHCS BHITIE KyOUKOB?

O0BEM BOJIBI, TOCTYMAIOIIEH B COCY/T B €IMHUITY BPEMEHH, B TECUCHHUE BCETO DKCIIEPUMEHTA HE
MEHSIETCS.

Bosmoowcnoe pewenue:

Ilycte a — nnuHa peOpa BepxHero kyba, a S — miomaar aHa cocyaa. OObEM BOJBI,
NOCTYyMAIOIIEH B COCY/l B €IMHUILY BPEMEHU PaBEH MPOU3BEJICHUIO IJIOMIAU CBOOOTHON OT
KyOHKa 4aCTH CEYEHHUsI COCYJla U CKOPOCTH MoAbEéMa BOAbL. Tak Kak 3Ta BEJIMYMHA B TEUCHUE
AKCTIIEPUMEHTA HE MEHSIETCS, MOJTydaeMm:

(S—(4a)?)v1=(S—(2a)?)v2=(S—a?)vs (1).
N3 BTOpOro paBeHCTBA HAMAEM IIIOIIAb S:

(S—(2a)*v2=(S—a?)vs (2)=

4-"72 —V3

S = a? = 25a? u BeIpasuM Vi

Vy—V3
(S — 16a?)vi = (S — a? )vs

8 56
vy = §v3 =3 MM/c = 18,7 MmM/c

PaccuntaeM cpenHIOI0 CKOPOCTh TOTHATHS BOABI. BbicoTa mepBoro ydactka paBHa 4a,
BTOPOTO — 24, TPETHEro — a, MOATOMY

4a+2a+a
Vep = ~ 11,5 mMmMm/c.
p 4a/v, + 2a/v, + a/v;
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Belmie Tpetbero kyOuka Bojia MOAHUMAETCS CO CKOPOCTBIO V:

Sv=(S—a’)vs

24
V= oUz = 6,72 MM/cC

Kpumepuu oyenueanusn:

Imanwl pewienus COOMHOULEHUSL bann

1 | 3anucano ypasHenue (2) Win €ro aHauor (S—2a)*)v2=(S—a?)vs 1
2 | Haiizena cBs3b Mexny S u a? 4v, — v 2

A o § = 2242 = 2542

Uy = V3
3 | 3anucano ypasuenue (S — 16a?)v1 = (S —a? )vs | (S — 16a?)v1 = (S — a? )vs 1
(MM aHAJIOTHYHOE)
4 | HaiijieHo 3HaYeHHE CKOPOCTH V1 8 56 1
vV, = =V3 = — MM/C
3 3

~ 18,7 mM/c
5 | 3anucana BepHas (popMyIa IS Vep S 4a + 2a + a 2

P 4a/v, + 2a/v, + a/vs
6 | HaiineHo BepHOE 3HAUCHUE Vcp ~ 11,5 MM/c. 1
7 | 3anucana BepHas GpopMyJa IS U Sv=(S—a?®)vs 1
8 | HaiimeHno BepHOE 3HAUCHHUE V 1

A P vV = —v; =6,72MM/C
25
Hroro: | 10
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4. Cmech B OyThLIKe

B OyThUIKe cMelany Tpy kuakocTr ¢ maotHocTamu 0,900 r/cm®, 0,800 r/em® u 0,700 r/em?,
B35B O0BEMBI KaXJ0W K3 HUX B oTHomieHuHu 3:1:1. Oxa3zanoch, 4TO mepBas KUJIKOCTh HE
CMEILIMBAETCS C OCTAJIbHBIMU, a BTOPasi U TPEThA KUAKOCTU YACTUYHO CMELIUBAKOTCS APYT C
apyroMm. Ilpu cmemieHnH OJIMHAKOBBIX OOBEMOB BTOPOM U TPEThEU JKHUIKOCTU O0BEM
noyyaronieiics cmecu Ha 10% MeHbIIe CyMMBbI H3HAYaIBHBIX 00bEMOB xuakocTe. Haligure
MacCy MOJYYUBIICHCS CMECH, €CITU O0BEM 3aIOTHEHHOW OyTHIJIKA PaBEH OJTHOMY JIUTPY.

Bo3moocnoe peuienue

[Ipn cMmemMBaHUM XUIKOCTEH cyMMapHas macca Oyjaer coxpaHsaTbes. [loaromy st Toro,
4TOOBI HAUTH OOIIYI0 Maccy CMECH, JOCTATOYHO HAMTHU Maccy Ka)JOH U3 UCHOJb30BaHHBIX
KUJIKOCTEH TI0 OTAEIBHOCTU. TaK KaK Mbl 3HAE€M IUIOTHOCTh KaKI0M KUJKOCTH, HY>KHO HANTH
MCIIOJIb30BAaHHBIM 00BbEM, KOTOPBIA MOHAIOOWICS JUIsl TOTO, YTOOBI 3alOJMHUTH OYTBUIKY.
O0603HauMM M3HAYAIbHBIA 00BEM BTOPOU U TpeThel KuAKocTH Vo.

[Tocse Toro, Kak BTOPYIO M TPETHIO KUAKOCTH CMEIIAIN, HX CyMMapHBIH 00bEM CTall MEHBIIIE
Ha 10% u ctan pasen 0,9-(Vo + Vo).

[Tocne cMemmBanus BceX TPEX KUAKOCTEN OYThUIKA Oblla 3aM0JIHEHA LIETUKOM, TTO3TOMY
3Vo+0,9:-(Vo+Vo)=V=1n, 1)

OTKYJ1a MOKHO HaWTH

Vo=VI/4,8 n. (2

3Has, Kakoll 00BEM ObUT HCIOJB30BaH, MOXKHO HAWTH Maccy KaXKJOW HCIOIb30BaHHOM
KUIKOCTH

mi1=3Vo- pP1 (3)
my="Vo- P2, (4)
ms=Vo - ps. )

U torpa cymmapHast macca CMELIaHHBIX )KUIKOCTEN paBHA
m=my+mz+ms=(3p1+ p2 + p3) V/4,8 =(3-0,9+0,8+0,7)/4,8 = 0,875 . (9)

Omeem: Obmas macca cMecu papHa 0,875 xr.
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Kpumepuu oyenueanusn:
Omanvl pewtenus COOMHOUIEeHUS] bann

1 | ChopmynupoBano cootHorienue, u3 koroporo | 3Vo+0,9 - (Vo+Vo)=V=1n| 3

MOYKHO HAWTH HW3HAYAIBHBIA OOBEM KaKIOH

YKUJIKOCTH
2 | ChopMynupoBaHO YTBEPKICHHE O TOM, 4YTO | m =my + my + ma3 2
cyMMapHas Macca He U3MEHSACTCS
3 | Haiimensl Macchl skuakocTeit win Haiaena | opmysl (3) — (5) 3
CpeaHsis INIOTHOCTH MOJTYUYHBIIICHCS CMECH
4 | Tlomy4eH OTBET JJIsl MAaCChl CMECH 0,875 xr 2
Hroro: | 10

Kommenmapuu: Ilpu pacderax OTAENIBHO KaXKIOW MacChl MOXXHO MOJY4YUTh IpyOoBaroe
OKpYTJICHHE, B 3TOM ClTy4ae 3a OTBET CTaBUTCA 1 O6at u3 2.
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Pexomenpauuu 1J14 )KOpH

Kaxmas 3amaua omnenuBaeTcs u3 10 OammoB. YYacTHUKH OJMMIIMAIBI  MOTYT
MPEUIOKUTH MOJTHBIE U BEPHBIEC PEIICHUA 3a/1a4, OTJIMYHbIE OT MPUBEAEHHBIX B KJIIOYE. 3a 3TO
OHH JOJDKHBI TOJYYUTh MOJHBIM Oann. YacTUyHOE pPEIIeHHe WM PelIeHHE C OIMUOKaMH
OIICHUBAETCS, OPUCHTUPYSCh HA ATallbl PEIleHUs, MpUBeAEHHBIE B pa3damioBke. [Ipu sTom
BEpHBIE BBIBOJBI U3 OMIMOOYHBIX JOMYILIEHUH HE 100aBisAtoT OamioB. Eciyu kakoi-To 3Tan
pelieHrs He MOJIHBINA, WM YaCTUYHO MPAaBWIbHBIM, TO OH OLIEHUBAETCS] YaCThiO OaJljIoB 3a
starn. Eciuy B pelieHnn y4acTHUKA OJIMMINAIbI TPEAJIOAKEHHbIE 3Tabl 00bEIMHEHBI KaK OJ1H,
TO OIIEHKa MPOBOAMTCS U3 cyMMapHoro Oamia. Haauvue jauimb orBera 0e3 pelieHus: He
oneHuBaercs. [Ipy Hanuyuu y y4acTHUKA JBYX pelIeHUN 0e3 yKa3aHUs, KAKOe OH CUUTACT
BEPHBIM, OIICHKAa MPOBOAMTCSA Mo xyamemy. s ymoOcTBa pabOThl KIOpU PEIICHUS U
KPpUTEpUU OLEHKU JUIsl KaXKIOM 3alauyd MPUBEACHBI HAa OTIEIbHOW CTpPAaHUILIE W MpH
HEOOXOIUMOCTH CHa0XeHbl KoMMeHTapueM. K HEKOTOpbIM 3alayaM MPUBOAMTCS JIBa
BapuaHTa perieHus. Creayer nepx’aThes Tyxa U OyKBbI IIpejaraeMoi pa3oanioBKu, 4TOObI
00eCIeYuTh COMOCTABUMOCTD MPOBEPKHU HA PA3HBIX TUIOMIAIKAX TPOBEICHUS.

C BompocaMu IO KPUTEPHUSM OLIEHOK MOXHO OOpaTUTCS WIM MO 3JIEKTPOHHOM MouTe
masha.yuldasheva@mail.ru wim o Teneony 8-913-940-45-06 k mpenceaaresio mpeaMeTHO-
METOJMYECKON KoMuccuu onummnuansl FOnoawesou Mapuu Pawuoogne.
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