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1. Puk pemmn ¢ moMoIIbio CBOEH NOPTaIbHOM IMyIIKK MOBTOPUTH SKCIIEpUMEHT U3 Urpkl Portal. [{ns
ATOTO OH OTKPBLI JIBa OJWHAKOBBIX OTPOMHBIX TopTaia pamuycom R = 3h: mepBwiii Ha moiny,
KOTOPBIA MTHOBEHHO TEJIETIOPTUPYET BCE, YTO B HETO BJIETAET, BO BTOPOMl Ha BbhicoTe h = 2.5 M Han
nojoMm (cMm. puc.). [Ipu 3ToM, BO-TIEpBBIX, TOUKA BBIXOJA U3 BEPXHETO MOPTaja 3aBUCUT OT TOUYKHU
BXOJa B HIDKHMI: TEJIO BOLIEAIIEE B TOUKY A BBIMAET U3 TOUkU A', Tenmo Boumienmee B Touky O
BbIIIET U3 TOYkH O' U T.41. BO-BTOPBIX, MPHU TEIEMOPTALMU COXPAHIETCAI CKOPOCTh OTHOCUTEIHHO
IopTaja: TeNo, yNaBliee B HUKHUM MMOPTal CO CKOPOCTHIO, HAIIPABJIICHHON BHU3 U BIIPABO, BBUIETUT
Y3 BEPXHETO MOpTajia ¢ TAKOM K€ M0 MOIYJII0 CKOPOCThIO, HAIIPABICHHOMN BIIPABO U BBEPX.

XKenas mpoBeputb, Kak pabortaeT mnoptan, Pux Hagen Ha MopTh TPOTUBOYAAPHBIA KOCTIOM,

Qy

Al

O B T

YMEHBUIWII JI0 pa3Mepa MHOTO MEHBIIE pa3Mepa NOpPTaia U MOMPOCHII Ero BCTaTh B TOUKY A HHUYKHEIO MOPTAJIa, 3aIyCTUI CEKYHAOMED

)41 Ha6JII-O,ZIaeT 3a JaJbHEHIIMM JIBHKECHUEM HUYETO HE IMoaA03pPECBABLICTO MOpTH.

1) Ha kaxom paccrosinuu L, oT Touku A MopTu npoiiier CkBo3b HUKHUN OPTa B MOMEHT TPEThEW TeJIenopTainuu?



2) B momeHT yaapa Moptu o oyt Puk ocranaBiuBaet cekyHaomep. CKOIbKO BpEMEHU | MPOIAET ¢ MOMEHTA €ro 3aIycKa?
3) Kakoii MakcuManbHON CKOPOCTH V max JOCTUTHET MOpPTH B IPOLIECCE IBUKEHUS?
[Tpu ynape o TBepablii o1 Moptu octaHaBiauBaeTcs. COMPOTUBICHUEM BO3yXa IPeHEOpEUb.

Oteer: 1) L, =2h=5m; 2) T = 6.2 cek; 3) Vinax = 24.5 m/c.

2. Yactuma maccoit m u 3apsgoM ( > 0 HaXOAUTCA B HEOJHOPOIHOM DJIEKTPUUYCCKOM ITOJI€ U MOXKET JIBUTATHCS TOJBKO BIOJH

BepTI/IKaHBHOﬁ ocuy, HaHpaBHCHHOﬁ BBCPX. HpOGKI_II/IH QJICKTPHUYCCKOI'O ITIOJIAI HAa OCh Y paBHA!

—Ta(y—3L), y>2L;

Ely) =< ™4, —AL <y < 2L;

q
_%:'f{y+3fx}1 y < _"1!;_'.

YacTuily moMemiaroT B Hayajlo KOOPJIWHAT M COOOIIAIOT €l CKOPOCTh Vo B TOJIOKHUTEIBHOM HampaBieHUH ocu y. Onummre
JajabHelIee TBUKEHUE YaCTULIBL:

1) Haiiaute MakcMMaabHOE PACCTOSHUE S;, HA KOTOPOE YaCTHIIA YIATUTCS OT Havyajia KOOPJMHAT U €€ IBMKCHUH BBEPX;

2) Haiinure MakcMMabHOE PACCTOSIHHUE Sy, HA KOTOPOE YacTHIla YAAIUTCS OT Havajla KOOPJAHHAT NpH e€ IBHKCHUU BHU3,

3) Haiinure nepuon konedanuii yactuinl T,

Orser: 1) S;=2L+v, [L/g%: 2) S=4L+ . \E; 3) T=2n \E P12
0



3. OHOATOMHBIN WEANIbHBIN ra3 HAXOAUTCS B COCY/E C JIETKUM M TOHKUM mopiuHeM. Han - = — — — — —

Qy

NOPIIHEM HaJIUTA )KUJIKOCTh, KOTOpast JOXOAMT 10 Kpa€éB cocyna. CucreMa HaxXoIuTCs B - - — — — — — —
paBHOBecuu. M3BecTHBI MosHas BbicoTa cocyaa H u ero miomaap S, Ha4anbHbI yPOBEHb h
xunkocta h = 7H/8 u ee mI0THOCTH p, KOTMUYECTBO MOJIei ra3a v. [lapameTpsl 3a1a41 TaKOBHI, - — - — — — —

yt0o atMocdepHoe nasieHue Po= pgH/2. K razy HaunHaloT MeIJIEHHO MOJBOAUTH TEILIO.

1) Hapucyiite nporniecc B VT-koopauHaTax.
2) Haiigute MaKCUMalIbHYIO TEMIIEPATypPy rasza T ymax B XOJ€ 3TOTO Mpoliecca.
3) Ckoubko Termaa Q Hy»KHO TiepeaaTh ra3y, YTOObl U3 COCY/Ia BBUIMIIACH BCS KHIKOCTH?

TpeHrem NOpIIHS O CTEHKH MPEeHeOpeyb, TEMI0EMKOCTBIO KUIKOCTH U COCY1a IPEHEOPEYb.

OTtBeT:
, v
|4
1) T— ( HV — —) e€ rpadukom siBasiercst mapadosia T(V) (cm. puc.);
V5
9 pgSH2

2) TmaX 16 VR ’

169
3) Q=15 pgSH? ~ 1.32pgSH?.

Vi

4. B MIMHHOM BEPTUKAJIBHOM IUJIUHIPE COJEPKUTCA HEKOTOPOE KOJIMYECTBO HACAIBHOTO Ta3a, OTIAEICHHOE OT OKPYXKAIOIIETro
BaKyyMa C BEpXHEH CTOPOHBI TOHKOW YIPYroi mpo3payHoii MeMOpaHO, a ¢ HIDKHEW — mepeMeliaeMbpiM ropiiHeM. MemOpaHa 1ot
NelCTBUEM JaBlieHUs raza aehopmupyercs, npuHuMas Gopmy cheprudeckoi moBepxXHOCTH. MOXKHO CUMTATh, YTO PAIUyC KPUBU3HBI
ATOU MOBEPXHOCTH OOPaTHO MPOTOPIIMOHANCH JaBieHui0. CBepXy MEeMOpaHbl HATUTO HEOOJBIIIOE KOJIWYECTBO BOABI TAaK, YTO BOJA

INOJHOCTBIO ITOKPBLIBACT MCM6paHy, HO TOJIIIIKHA ITOJIYUYMBHIETOCA CJIOSA BOABI MHOI'O MCHBIIC OCTaJIbHBIX paCCTOﬂHI/Iﬁ B ,HaHHOﬁ



3agadc. Ha pacCTOsIHUM a OT HOJ'Iy‘-IHBH.ICfICfI JIMH3bI Ha OCU NWJIMHAPA PaCIIOJIOKCH TOYCUHBIM MCTOYHMK
cBera S. B HayaJbHBIM MOMEHT BPCMCHHU IMOPIICHDb HAXOAUJICA Ha PACCTOAHUN Lo oT M€M6paHI>I, IIpU 3TOM

n300pakeHNe WCTOYHMKA OKa3aJioch Ha paccrosHuu a/2 ot Hee. [lopIneHb HAYMHAIOT TEPEIBUTATH

IIPOU3BOJIBHBIM 00PAa30M BI0JIb HUIHHIPA.
1) Ompenenuth paccrostHue b OoT M300pakeHHs] 0 MeMOpaHbl KaK (YHKIHIO PACCTOSHHUS OT
MeMOpaHbl 10 nopiHs L.

2) Ilpm xkakoMm 3HaueHuun L, paccTosHHe MeEXJAy HCTOYHHUKOM U H300pakeHHeM OyneT

L

MaKCUMaJIbHbIM?
3) Ilpm kakom 3HaueHMHW L3 paccTosHHE MEXKAY HCTOYHUKOM U H300pakeHHeM Oyjaer

MUHUMAJILHBIM?

Temmeparypa raza ocTaercs NOCTOSIHHOM INpU BCEX MEpEeMElICHUAX MOpiHsA. CuuTaTh, YTO BOJA HE '
ANSNSNSNNN

UCTIApSIeTCl U HE KOHJIEHCHUPYETCs, a PAaJAUyC KPUBH3HbI MEMOpPaHbl BCErJa OCTAETCSI MHOrO OOJblIe
JuaMeTpa LWJIMHApA, TaK YTO MU3MEHEHUEM pPAcCTOSHUS OT MeMOpaHbl JJii MCTOYHHKA U W3MEHEHUEM

o0beMa rasa, CBA3aHHbIMH C AedopMalel MeMOpaHbl, MOKHO MpeHeOpeub. Pa3mepbl cUCTEMbI TaKOBBI,

YTO CIPABEJIMBO MAPAKCHAIBHOE TPUOIHNKEHUE.

. . . . 1 1 1
Kommenmapuii: ¢hoxkycnoe paccmosnue F mouxoii cghepuuecxoti mun3vt modxscem 6vimb HAUOEHO U3 POPM)ibL 5= (n—1) = t=)
1 2

e0e F — ¢okycnoe paccmosinue aunzvl, N — Ko3p@uyuenm npenomienus mamepuana aunzvl, Ry u Ry, — paouycer kpususmi

cghepuueckux nogepxnocmeil, 00paA3yIOUUX TUH3Y.

L
Otser: 1) |b| = L“+L; 2) L,=0; 3) Ls=co.
0




5. [IpoBOHUK 3aMKHYT B KOJBIIO, PACIOIO0KEHHOE B TOPU3OHTAIBHOM MIIOCKOCTH, U MOJKIIIOYEH K -

HCTOYHHUKY ITOCTOAHHOI'O HAIIPSKCHUA U, KaK ITOKa3aHO Ha PHCYHKC. HepHeHI[I/IKy.HSIpHO KOJIbLY @

MIPWIOKEHO OJTHOPOJHOE MOCTOSTHHOE MarHuTHoe mosie B. HemedopmupoBaHHBIM TPOBOJHUK UMEET y,

ey Lo 1 momepeuHoe cedeHne Sp: OH MOKET PaCTATHBATHCS MO JEHCTBHEM BHEIIHHMX CHJI, HE S
MEHSI CBOE YIEIbHOE CONPOTHBJIEHWE W IUIOTHOCTb. Marepuan NOpOBOJHHUKA HMEET YIEIbHOE

COIIPOBTHUBIICHUE f,;, INIOTHOCTBIO Pyex U MOAYJb FOHTA E. 2

1) Haiimure panuyc R; xoJiblia B MOJ0KEHUH MEXAHUYECKOTO PAaBHOBECHSL.

2) Haitnute nepuoj Majiblx MEXaHMYECKUX KoseOanuii paguyca konbla 11, cuutas, yto DJIC UHIYKIMU MaJla [0 CPaAaBHEHUIO C
U. IIpu kakux 3HaYEHUSIX MMapaMETPOB 3aa4l MEXaHUUYECKHUE KOJIeOaHusl BO3MOKHBI?
Panuyc okpyXHOCTM MHOTO OOJBIIE TMOMEPEYHOro pajuyca MpoBojaa. MHAYKIUS BHENIHEro MOJII MHOTO OOJbIIE HHIYKIIHH,

CO371aBa€MOM TOKOM, MIPOTEKAIOLIUM IO MPOBOJAHUKY.

Kommenmapuii: moodyne IOnea E — usuueckas eenuuuna, xapaxmepuszyiowas choCOOHOCHb MAMeEpUand ConpomueIsimsbCsl
PACHSIICEHUIO, CoHcamuio npu ynpyeou oegopmayuu. B omauuue om xospguyuenma sncecmrocmu s6us1emes XapaKkmepucmurou
MOILKO MAMepUuand, u3 KOmopoz2o uzeomosieno oegpopmupyemoe meno. Cuna ynpyeocmu 0isi 0eqpopmMupyemoco CmepiiCHsl CeueHUueM
S u onunoti | mooswcem 6vimo paccuumana caeoyiowum oopazom: F = (ES/N)-Al, 20e Al — mooynv usmenenus onunvr cmepoicns 6

pe3ynrbmame ynpyeou oegopmayuu.

2mpy,E
np,;E-UB

Otser: 1) Ry = Ly 22— 2) T = Ly ;

, Puex ' omebanmst Bo3moskubt npu UB < 2mp, E
p3_}]E_UB E
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[Tpenmert (koMIeKe npeaMeToB) OMUMITHA b ®U3UKA (11 KJIACC) IIpumep BapuanTa 2

3amgaua 1 2 | 3| 4 5 | Bcero
Maxkc. bamr | 20 | 20 |20 | 20 | 20 100

1. ImeeTcst HaKJIOHHAs TIOCKOCTh, pacmojoxkeHHas mona yriom 30 rpamycoB K ocu z (cM
puc.). Ha 3To#t HaKJIOHHOM TJIOCKOCTH 3aIyCKaroT 11aily moj yriaom 45 rpaaycoB K OCH X CO
ckopocThio V. OHAaKo, HaKJIOHHAs IJIOCKOCTh MMEET KOHeuHyro jmHy L Bgoms ocw x |

(HpOTH)KeHHOCTB INIOCKOCT B HAIPaBJICHHUU IMNCPICHAUKYIIAPHOM OCH X AO0CTATOYHO lg

oonpmas). Korma mraitba moneraer 10 KOHIIA HAKJIOHHOM IUIOCKOCTH, OHA ClIETaeT ¢ HeE Oe3 vV 30°
]

M3MEHEHUSI CKOPOCTH M TMPOJOJHKAET NajJeHWEe. TpeHueM U CONPOTUBICHHUEM BO31yXa 4s? X

~
L J

npeHeopeyb. L
1) Kakum q0KHO OBITH 3HAYEHUE CKOPOCTH Vin ISl TOTO, YTOOBI miaiida npomnuta yepe3 Touky (L, 0, 0)?

2) 3a Kakoe BpeM: maioa ynaz[éT Ha 3€MJIIO ITOCJIC OKOHYAaHHUA ABHXKXCHUS 110 HAKJIOHHOM IIJIIOCKOCTH, €CJINM HadajJlbHasd CKOPOCTb

oynet Vo = 2*Vpin?



3) Vkaxute KOOPAMHATHI MAaiObI (X, Y, Z) B MOMEHT IMaJeHUs Ha 3eMJII0 (TUIOCKOCTh XZ), €CJIM HavalibHasi CKOPOCTh OyzeT

OtBet: 1) Vin = E; 2) t, = 1. 15\/%; 3)(2.15L;0; 1.15L).

2. JIBa pOBOASIIMX IIapUKa OJJMHAKOBOM Macchl M, paauyca I, ¢ MPOTUBOMOJIOKHBIMH 3apsiaaMu ( U -0 HaxXOJsATCS B

OECKOHEYHO JIMHHOM TpyOe. Jnamerp TpyObl paBeH IuaMeTpy IIAPUKOB, MOATOMY MPU ABUKEHUU IIAPUKHU KACAIOTCS

0

CTEHOK TpyOBbl, U Ha HUX JEHCTBYET cujia TpeHUs. V3BecTHO, UTO pU JABMKEHUU LIAPUKOB OTHOCUTEIIBLHO TPYOBI CcHIla
TpEeHUs CKOJIbXeHUs paBHa F. TpyOa HaxoauTcs B BAKyyMe, a €€ CTEHKH HE MTPOBOJIAT AIEKTPUUECTBO. lg R
apuku 3adukcupoBaHbl Ha paccTosHUU R >> r, 3aTem mapuku otmyckaroT. Haliiute ycKopeHHs IapuKOB B MEPBBIii
MOMEHT BPEMEHHM W HapHUCYHTE 3aBHCHUMOCTb ATHX YCKOPEHHMH OT paccTosHHMs R Mexay uX LeHTpaMu, yKa3aB

XapaKTepHbIC TOUKH 3aBUCUMOCTH. Perute 3agauy ans cnydas F < mg.

OTBeT: -

qu I L
P g + P H - HE

_kg' P B9 0, R < R<R,

'“*ly — it P : e ! gy = keg? F ) _ _

_ﬂ + Y R — 2]" i _:‘? TR 2r < R = RI
—q + ! R="2r

!



3. K mpsAMOyroibHOMY OTKpPBITOMY COCYAy OOJIBLION BBICOTHI M IJIOLIAAM TOMEPEUHOTO

CeUeHUs S ClipaBa IIPUMBIKACT YCPC3 TOHKYIO IICPCMBIYKY COCYI TaKOM Ke iomaanu " X

BbICOTBI H (cM puc). MneanbHblid OAHOATOMHBIN ra3 MpU Temmeparype o HAXOAMTCS MOJ ~— f---mm-m--mm . |

NOpIIHEM Macchl M, KOTOpBIP'I HN3HaA4YaJIbHO PACIIOJIOKCH HMIKC IICPCMBIYKHM Ha BBICOTC h.
Cucrema IIOMCUICHA B BAKYYM. B HayanbHBIM MOMEHT BPpCMCHHU IIOPHICHb HAXOIUTCA B
PaBHOBCCHU. JIeBbIi COCyJl HAYMHAKOT MCAJICHHO HArpe€BaTh, IIOKa IMOPHICHbL HC ITOJHUMCETCA §/_ H

A0 YPOBH:A IICPCMBIYKH. Bpie IICPCMBIYKH UMCCTCS 3aKUM, KOTOpBII?I HC ITIO3BOJIACT ITOPIIHIO h

OIIYCKATbCs BHHU3, KAaK TOJIBKO IICPCMBIYKA IIPHOTKPBIBACTCA, HO IIPpHU 3TOM HC OKa3bIBACT

CONIPOTHBJIEHUS ABWKEHHIO BBEpX. [locie Toro, kak ra3 pacnpoCTpaHuICs BO BTOPOU COCYA,
K HEMY CHOBA HAUMHAIOT MEJIEHHO MOJABOJUTH TEIUIOTY. TemIonoTepsiMu, TEMI0EMKOCTBIO COCYOB U TPEHHUEM IIPEHEOPEYb.

1) KakoBa Oyner Temneparypa rasa T, mociie Toro, Kak OH paclpOoCTPaHUJICS BO BTOPOH COCyA, HO J0 TOTO, Kak eMy Hadyallu
CHOBA IIepeIaBaTh TEIIOTY;

2) KakoBa Oyner TemriepaTypa ra3a |3 B TOT MOMEHT, KOT/Ia MIOPIIEHb HAYHET ABUTATHCS TOCIIE OTKPHITHS MTEPEMBIUKH;

3) Kakoe xonmmdectBo TemtoThl Q HY»HO MOABECTH K Ta3y ¢ Hayajia MpoIecca, YTOObl MOPIIEHb MOTHSIICS Ha BBICOTY X Haj

MIEPEMBIUKOM.

Otser: 1) T, =2T; 2) Ts = 5-To; 3) Q = mg [4H +> (x — h).



4. B IIMHHOM BEPTUKAIBHOM IWIMHAPE COJEPKHUTCI HEKOTOPOE KOJIMYECTBO HUCATBHOIO rasza, OT/IEJIEHHOE OT
OKPY’)KaloIlIEer0 BaKyyMa C HIDKHEH CTOPOHBI TOHKOW YHNpyro mpo3padyHoil MeMmOpaHOW, a ¢ BepxHeh —
nepeMeraeMbiM TOHKAM TPO3pavyHbIM TOpIrHeM. MeMOpaHa MMoj JAEUCTBHEM JaBJICHHs raza nedopmupyercs,
npuHuMas GopMmy cheprudeckord MOBEPXHOCTH. MOXHO CUNTaTh, YTO PAAAYC KPUBU3HBI ATOM TMOBEPXHOCTU
o0paTHO MponopluroHaieH naBieHnuo. CBepxy MeMOpaHbl HATUTO HEOOIbIIOE KOJIMYeCcTBO BoIbl. Ha paccTosiHuu a
OT TIOJIYYHMBIIICHCS JTMH3BI HA OCH IFJIMHJpA PACIOJIOKEH TOYCYHBIM MCTOYHHMK cBeTa S. B HauanbHBIA MOMEHT
BPEMEHHU TMOPIIEHb HAXOAWICA Ha paccTosHUM Lo oT MeMmOpaHbl, NMpU STOM JEUCTBUTEIBHOE H300paKeHHE
UCTOYHHKA OKa3aJloch Ha paccTossHuu a/2 oT Hee. IlopiieHh HAYMHAIOT MEPEIBUTATh MPOU3BOJBHBIM 00pa3oM
BJIOJIb LIVJTMHIPA.

Omnpenenuth paccrosaue b oT n3o0pakeHust 10 MeMOpaHbI Kak (YHKIIHIO PACCTOSIHUS OT MEMOpaHbI 710 mopIiHs L.
[Ipu kakoM 3HaueHUU L, paccTosiHuE MEKTy HICTOUHUKOM U M300pakeHueM OyJeT MaKCUMAaJIbHbIM?

[Tpu xakom 3HaueHuu L3 paccTositHue MeXay UCTOUHUKOM U U300paKeHUEM OyJeT MUHUMATbHBIM?

TeMHepaTypa ra3a OCTaeTCid IOCTOSIHHOM IIpu BCCX IICPCMCHICHUAX IIOPIIHAA. C“II/ITaTB, 4dTO BOJa HC HCIAPACTCA MW HC
KOHACHCUPYCTCs, a paanyC KPHUBU3HBI M€M6paHBI BCCraa OCTacTCsd MHOI'O 0oJbIIIe AnaMeTpa HNWJIMHApPA, TaK 9YTO HM3MCHCHHCM

paccTostHUS OT MeMOpaHBI JIJIsl ICTOYHUKA U U3MEHEHHEM 00beMa rasa, CBI3aHHBIMU C JiehopMarireil MeMOpaHbl, MOXKHO TIPEHEOPEUb.

PaSMepBI CHUCTEMbI TaAKOBLI, UTO CIIPaBCIJIMBO IIapaKCHUaJIbHOC HpI/I6J'H/DK€HI/IC.

Kommenmapuii:  okycnoe paccmosmue F  monkoiu cepuueckoi nunzet modicem Ovimb Hatideno uz Gopmyavt 1/F = (n-

D*(L/Ry + 1/Ry), 20e F — ¢pokycroe paccmosinue nunszvi, N — kodhguyuenm npenomnenus mamepuana aunszsl, Ry u Ry — paouycol

KPUBU3HbL ChepuiecKux nogepxHocmeti, 00pazyouux JTuH3y.

L
Ortger: 1) |b| = ﬁ; 2) L,=3Ly: 3) Ly = oo.

(S

x5




5. 3J’ICKTpI/I‘-IeCKaH Oe1rib COCTOHUT U3 KATYIIKH HWHAYKTHBHOCTH, PE3UCTOpa W IJIOCKOIO

KOHJIEHCAaTOpa, COeAMHEHHBIX MoceAoBaTenbHO. KaTyika u BepxHss oOKIaaKa KOHJIEHcCaTopa i

KECTKO NMPUKPEIUIEHBI K MOTOJKY, @ HUKHASA MOXET ABUTATHCS B BEPTUKAIBHOM HAIPABJICHUU. S

KoHTakT 3TOi OOKIaAKM C KAaTYyIIKOW OCYIIECTBIEH >KECTKHM CKOJB3SAIIUM MPOBOJIOM, T.€. d 2V do
JUIMHA KaTyUIKW BCETJa paBHA PAcCTOSHUIO MEXIy OOKIaaKaMu KOHJAeHcartopa (cM puc). B ° IV E—
HAYaIbHBII MOMEHT BpEMEHU 3apsj KOHAEHcaTopa paBeH Q, TOK uepe3 KaTylIKy He TedeT, a

paccTosiHue MEXIy OOKIIaaKaMu paBHO Jy. ﬁ/

HrxHror0 00KTaIKy HAYMHAIOT JIBUTATh K BEPXHEH ¢ MTOCTOSIHHON cKopocThio V. Kakoe 10mKHO

OBITh CONPOTHBIICHUE y PE3UCTOPa, YTOOBI 3aps] Ha KOHICHCATOPE MEHSUICS CO BpEMEHEM IT0 TapMOHHMYECKOMY 3akoHy? Haiinure
3aBUCHUMOCTb 3apsjia Ha KOHJICHCATOPE OT BPEMEHH JIJISL 3TOTO CITydasi.

ConpoTHBIICHHEM KaTyIIIKH IpeHeOpeyb. I 'eoMeTpruyeckue mapaMeTpbl KaTyIIK| U KOHJAeHcaTopa (TUToIIa s 00KIIa oK KOHAeHcaTopa
S1, IO b BUTKOB Sy M YUCJIO BUTKOB HA €IUHUITY JJIMHBI N JISI KATYIIKK) CUNTANTE U3BECTHBIMHU.

Kommenmapuii: uHOYKMuHOCMb Kamywky Modxcem buims sviuuciena no gopmyne L = 1oSn°l, 20e pig — macnumnas nocmosmnas, S —

naowWadb eumka, N — KOIUYeCmseo 8UMKo8 Ha eOuHuyy Onunsl, | — onuna kamywku unoykmusHocmu.

OtBert: 1) R = Vuyn?S,; 2) q(t) = Q cos

t
/\/ﬂon2528051
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3aKJIIOUYMTENIbHBIN dTall

[Tpenmert (koMIeKe npeaMeToB) OMUMITHA b OU3NKA (10 KIACCO) IIpumep BapuanTa 1

3amgaua 1 2 | 3| 4 5 | Bcero
Maxkc. bamr | 20 | 20 |20 | 20 | 20 100

1. Puk pems ¢ mOMONIbIO CBOEH MOPTAIBHOM MYLIKH MOBTOPUTH SKCIIEPUMEHT U3 UTPHI
Portal. Jl;mst 3TOro OH OTKPBLI JIBa OJMHAKOBBIX OIPOMHBIX MopTaia paaumycom R = 3h:
IIEPBBIM HA NOJIY, KOTOPBI MTHOBEHHO TEJNENIOPTUPYET BCE, UYTO B HETO BIJIETAET, BO BTOPOM
Ha BeicoTe h = 2.5 m Hag nosiom (cMm. puc.). IIpu »TOM, BO-TIepBBIX, TOUKA BBIXOAA W3
BEPXHETO MOPTAJIA 3aBUCUT OT TOUYKH BXOJla B HWKHUM: TEJIO BOILIEAIIEE B TOUKY A BBIIIET
3 Toukn A', Teno Bomenmee B Touky O Bbiiger u3 toukn O' m 1.1. Bo-BTOpBIX, npu
TEJICNIOPTALMU COXPAHAETCSI CKOPOCTh OTHOCUTEIBHO IOPTAJIA: TEJIO, YNABIIEE B HUKHUU
MOPTAJI CO CKOPOCTBHIO, HANIPABJIECHHOM BHU3 M BIPABO, BBUIETUT M3 BEPXHErO MOpTaja C
TaKOM e M0 MOAYJII0 CKOPOCTBIO, HAIIPABJIICHHO! BIIPABO U BBEPX.

XKenas npoBeputs, kak paboTaet noprai, Puk Hagen Ha MopTu NpOTUBOYIAPHBIN KOCTIOM,

YMCECHBIIXII O pasMEpa MHOT'O MCHBIIIC pasMeEpa nmopTajia U IMOIIPOCUII €ro BCTaTb B TOUKY A

Qy




HIDKHETO MopTaja, 3alyCTHI CEKYHIOMED U HAOMI0JaeT 3a NajdbHeUIINM JABIKEHHEM HUYEro He To03peBaBiuero MopTu.
1) Ha kaxom paccrosinuu L, oT Touku A MopTu npoiiier CkBo3b HUKHUN OPTa B MOMEHT TPEThel TeJIernopTaiuu’?
2) B MoMeHT ynapa Moptu o o Puk ocranaBnuBaet cekyHaomep. CKOJIbKO BpeMeHH | MpOMAET C MOMEHTA ero 3arycka?
3) Kakoit MakcuMalibHON CKOPOCTHU V yax JOCTUTHET MOPTH B MPOLECCE ABUKEHUS ?

[Tpu ynape o TBepablit o1 Moptu octaHaBiauBaerca. CONPOTUBICHUEM BO3AyXa IPEHEOPEYb.

Oteer: 1) L, =2h=5m; 2) T = 6.2 cek; 3) Vinax = 24.5 m/c.

2. qaCTI/IHa Maccou m u 3apsaaoM q > 0 HaXOOUTCA B HCOJHOPOAHOM OJJICKTPUYCCKOM IIOJIC M MOJKCT IBHUIATBCA TOJIBKO BIOJIb

BEPTHUKAJIBHOM OCH y, HalIPABIEHHOMN BBEPX. I [poeKIIHsI 3IIEKTPUUECKOTO MOJIS HAa OCh y paBHa!

—Tﬁ{y —3L), y=>2L;

Ely) = < =2, —AL <y < 2L;

q
_%ﬁ{y+3fi}1 y < _"1!;_'..
YacTuily IOMENIAIOT B HAYAl0 KOOPAMHAT M COOOMIAIOT €l CKOPOCTh Vo B IOJIOKHUTEIHLHOM HampaBieHud ocu y. Omwuimmre
HaﬂBHeﬁmee ABUKCHUEC YaCTHUIIBI.
1)  Haiigure MakcCUMalIbHOE PacCTOSHUE S1, HA KOTOPOE YaCTHUIIA YIAIUTCS OT Hadajaa KOOPIUHAT IPH €€ IBUKEHHH BBEPX;
2)  Haiigure MakCMMaabHOE PACCTOSHHUE Sy, HA KOTOPOE YaCTHIIA YAATUTCS OT Havajaa KOOPAMHAT MPH €€ ABMKCHUH BHIU3;\\

3) Haiinure nepron konebanuii yacTurpl T.

OtBet: 1) Sl=2L+v0\[§; 2) Sy=4L+ VO\E; 3) T=2n \E+ 12L

Vo



3. OHOATOMHBIN WEANIbHBIN ra3 HAXOAUTCS B COCY/E C JIETKUM M TOHKUM mopiuHeM. Han - — - - — = — -
NOPIIHEM HaJIUTA )KUJIKOCTh, KOTOpast JOXOAMT 10 Kpa€éB cocyna. CucreMa HaxXoIuTCs B - - - — — — — —

paBHOBecuu. MI3BeCTHBI MoHAs BeicoTa cocyaa H u ero mionmaas S, HauaabHbI YpOBEHb h
xuakoctu h = 7H/8 u ee mioTHOCTH p, KOJIMYECTBO MoJiel ra3a v. [lapameTphl 3aa4un TaKOBBI, - — - — — — — —

yto atMocdepHoe nasnenue Po= pgH/2. K razy HaunHaOT Me1JIEHHO MOJIBOIUTH TEILIO.

1)  Hapucyiite npouecc B VT-koopauHaTax.
2) Haingure makcumanibHyro Temiieparypy raza Tmax B XOA€ 3TOTO IpolLiecca.
3)  Ckoubko Temia Q; Hy)KHO TepeliaTh ra3y, YToObl U3 COCY/a BBUIMIIACH BCS KUIKOCTD?

TpeHrem NOpIIHS O CTEHKH MPEeHeOpeyb, TEMI0EMKOCTBIO KUIKOCTH U COCY1a IPEHEOPEYb.

OTtBer:
v
pPg (3 V2 .
1) T= “r\3 HV — <5 ) eé rpadukoM siBjasieTcss napadosa T(V) (cMm. puc.);
v
9 pgSH?
2 Tmax = — 2.
16 VR

169
3) Q= EpgSH2 ~ 1.32pgSH>. y
1

4. B 1IMHHOM BEPTUKAIBHOM IUIMHAPE COJAECPHKUTCA HEKOTOPOE KOJIMUYECTBO UJICATIbHOIO ra3a, OTIEIEHHOE OT OKPYKAIOIIErO
BaKyyMa C BEpXHEH CTOPOHBI TOHKOM YIIPYToi Mpo3pavHoil MeMOpaHoOi, a ¢ HIKHEH — repeMeniaeMbiM nopiraeM. MemOpaHna moj
JeCTBUEM JaBlIeHUs Ta3a aedopmupyeTcs, npuHumMas Gopmy cheprudecKkoi MoBEpXHOCTH. MOKHO CUMTATh, UTO PAAUyC KPUBU3HBI
ATOM MOBEPXHOCTH 0OpPATHO MPOMOPIIMOHAICH NTaBlieHN0. CBepXy MeMOpaHbl HAJTUTO HEOOJIBIIIOE KOJIMYECTBO BOJIBI TaK, YTO BOAA

INOJHOCTBIO IIOKPBIBACT MCM6paHy, HO TOJIIIHHA IMOJIYUYUBHICTOCA CJIOS BOABI MHOI'O MEHBIIC OCTAJIbHBIX paCCTOSIHI/Iﬁ B ,HaHHOﬁ

Qy



3amade. Ha paccTossHMM a OT MOTy4YHBIIENCS JTMH3bI HA OCH LAJIMHPA PACIIOJIOKEH TOYEYHBIN
VICTOYHHUK CBeTa S. B HayalbHBII MOMEHT BPEMEHU NOPLIEHb HAXOAWIICS Ha paccTosiHuu Lo ot

MeMOpaHBbI, TPU STOM H300paKEHNE UCTOUYHMKA 0Ka3aJloCh Ha paccTosiHuu a/2 ot Hee. [lopiiens

HAYMHAIOT NIEPEABUTATh MTPOU3BOJILHBIM 00pa30M BJIOJIb IUIIUHIpA. 5= L~
1)  OmnpenenuTh paccTosTHUE D OT M300pakeHuUs 10 MEeMOpaHbI Kak (DYHKIIHIO PACCTOSIHHS OT a

MeMOpaHsbI 10 mopiHs L.

2)  Ilpum xakom 3HaueHuu L, paccTossHuEe MEXy HCTOUHHKOM U U300paKeHUEeM OyIeT I >‘]< IS
MaKCUMaJIbHbIM?
3)  Ilpu xakom 3HaueHWU L3 paccTosiHEEe MEXKITy NICTOYHHKOM M H300pakeHHnEeM Oy et

MUHUMAJILHBIM?

Temmneparypa raza ocTaeTcst NIOCTOSHHOW MPH BCEX MEPEMENIEHUAX MOPIIHSA. CUnUTaTh, 4TO BOAA HE '
AN NN

UCTIapsIeTCs U HE KOHACHCUPYETCS, a paJuyc KpUBU3HBI MEMOPAaHbI BCETAAa OCTAETCS MHOTO OOJIbLIE
IaMeTpa IHINHAPA, TAK YTO U3MEHEHUEM PAcCTOSHUS OT MEMOpaHbI JIsl ICTOYHUKA U U3MEHEHUEM

o0beMa raza, CBI3aHHBIMHU C Jiepopmanueit MeMOpaHbl, MOKHO TpeHeOpedb. Pa3mMepbl cUCTEMBI

TAKOBLI, YTO CIIPABCAJINBO IIapaAKCHAJIBHOC HpI/I6J'II/I)KeHI/Ie.

Kommenmapuu: ¢ooxycnoe paccmosanue F monkoii cghepuueckou 1un3vl Modxcem Oblms HAUOEHO U3

1 1 1
dopmynvl == n—1) —t—) 20e F — gokycnoe paccmosinue nunzol, N — koaghpuyuenm nperomnenus mamepuana aunsel, Ry u R,
1 2

— paouycvl KpUBU3HbL ChepuiecKux nogepxHocmeti, 0o6pazyrouux JuH3y.

L
Otser: 1) |b| = L“+L; 2) L,=0; 3 Ls= oo.
0




5. BonsT-AMmniepHas xapaktepuctuka (BAX) HempeanpHOTO nuoma mM300pakeHa HA PUCYHKE: TUOJ
OTKpPBIBAETCS MPU HEKOTOpPOM HarpsikeHuu Uy, U1 B OTKPHITOM pEKHMME TaHTeHC yria HakjioHa BAX
paBeH K. [T0710KUTEIIEHBIM TOKOM B JTMOJIC CYUTACTCS TOK, TEKYITUH 1O HAIPABJICHUIO CTPEIIKH JHOIA,
a TIOJIOKUTEIBbHBIM HAIpPSKEHUEM — TO, MPU KOTOPOM SJIEKTPUUYECKUN MOTEHIMATI YMEHBIIAETCS B

HallpaBJICHUHU CTPCIIKHU AXOOA.

1) HaiimuTe 3aBUCMMOCTD TOKa OT BHelIHero Hanpsbkenus U u Hapucyite BAX st mnona u
pesucropa I, COeIMHEHHBIX MMAPAJUICIIBHO.
2) Haiigute 3aBUCUMOCTB TOKa OT BHemHero HanpsokeHust U u Hapucyiite BAX miis mocie e cXeMbl.

o, k

S

r B —

— & g

Bemnnuunsl Uy, K, I, 1 ¥ Iy cauTaiite M3BECTHBIMU.

OTBerT:
U U U < Up: U U < Up; i
I =1i+—= é ; [ In =97 k(U —Ug) | I
1) r {U — H) + P U = U,. 2) e -+ T U =10,



IIMCBMEHHAS PABOTA YYACTHHUKA
OJIUMIINA 1Bl HIKOJIBHUKOB CIIoI'Y

2018-2019

3aKJIIOUYMTENIbHBIN dTall

[Tpenmert (koMIeKe npeaMeToB) OMUMITHA b ®U3UKA (10 KJIACC) IIpumep BapuanTa 2

3amgaua 1 2 | 3| 4 5 | Bcero
Maxkc. bamr | 20 | 20 |20 | 20 | 20 100

1. ImeeTcst HakJIOHHAsI TJIOCKOCTh, pacrmoyiokeHHas mon yrioM 30 rpamgycoB kK ocu z (cMm
pucyHok). Ha 9Toi1 HaKJIOHHO# TIJIOCKOCTH 3aIyCKaroT a0y moj yriioM 45 rpagaycoB K OcH X
co ckopocTeio V. ONHAKO, HAKIOHHAS IIIOCKOCTh MMeeT KOoHeuHyio ammHy L Bgoms ocmx |/~~~ ° 7 13
(MPOTSHKEHHOCTD TIOCKOCTH B HAMPABJICHUH MEPIICHANKYIISIPHOM OCH X JJOCTATOYHO OOJIbIIas).

Korna maiiba jgoneraeT 10 KOHIIA HAKJIIOHHOHM IJIOCKOCTH, OHA CJETacT ¢ He€ 0e3 M3MEHEHUS

L
v

CKOPOCTH Y TIPOJIOJDKAET NajcHue. TpeHrneM 1 COMpOTUBICHUEM BO3TyXa MPeHEOpEYb.

1) KakuM J0/DKHO OBITH 3HAUYEHUE CKOPOCTH V min IJIS TOTO, YTOOBI I1aiiba mpoIiia yepes
touky (L, 0, 0)?

2) 3a kakoe BpeMs Iaiida ynaaér Ha 3eMJII0 IOC]Ie OKOHYAHUS JIBM)KSHHUS 110 HAKIIOHHOW IJIOCKOCTH, €CJIM HavajabHasi CKOPOCTh

oynet Vo = 2*Vpin?



3) Vkaxute KOOPAMHATHI MAaiObI (X, Y, Z) B MOMEHT IMaJeHUs Ha 3eMJII0 (TUIOCKOCTh XZ), €CJIM HavalibHasi CKOPOCTh OyzeT

OtBet: 1) Vyin = E; 2) t, = 1. 15\/%; 3)(2.15L;0; 1.15L).

2. JIBa mpoBOAAIIMX IIApUKa OJUHAKOBOM Macchl M, paauyca I, C MPOTUBOMOJIOKHBIME 3apsiiaMu ( U -0 HaXOAATCA B

a 3

OECKOHEYHO JITMHHOU TpyOe. JlnameTp TpyObl paBeH AMAMETPY HIAPUKOB, MOATOMY IMPHU JIBIXKEHUH IIAPUKH KAacArOTCS
CTEHOK TpYObl, U Ha HUX JEHUCTBYET cwia TpeHus. M3BecTHO, 4TO MPH JIBIXKEHHUH IIAPUKOB OTHOCHUTEIILHO TPYOBI cuiia
TpPEHUs CKOJIbKeHUs paBHa F. Tpyba HaxoauTCs B BakyyMe, a €€ CTEHKH HE MPOBOJIAT AJIEKTPUUECTBO.

[Mapuku 3aduKcUpOBaHbl HA pacCTOSHUM R >> I, 3atem mapuku oTiyckaroT. Haiinure yckopeHus: MIapuKoB B MEPBBIi -q

MOMEHT BpPEMEHHM M HApHUCYWTE 3aBUCHUMOCTb 3THUX YCKOPEHHH OT paccTosiHud R MexIy HuX LeHTpamH, yKa3as

XapaKTepHbIC TOUKH 3aBUCUMOCTH. Perute 3agauy ans cnydas F < mg.

OTtBer:
keiy® 15 .
2 'ru;nﬂ -4 + P H - HE
kg 3 Dy 0 R <R<R:
a1y = - mRE _ g+ ! R=>2 gy = ;cq"! 2 : . ’
—4 -+ i_lﬂ_ R = 2r i _:‘? ETE 2r < R = RI

—-g+ 3 R=2r

!



3. K npsaMoyroisHOMY OTKpPBITOMY COCYIy OOJBIIONW BBICOTHI M IUIOIIAAH TMONEPEYHOTO

CeUeHUs S ClipaBa IIPUMBIKACT YCPC3 TOHKYIO IICPCMBIYKY COCYI TaKOM Ke iomaanu " X

BbICOTHI H (cM puc). MneanbHbli 0THOATOMHBIN Ta3 Mpu Temmeparype o HaXOAMTCA MOA — f-----ooomm- 3

TIOPIIHEM Macchl M, KOTOPBIA M3HAYAJILHO PACIIOJNOXKEH HHKE MEPEMBIYKHM Ha BhicoTe h.
Cucrema moMelleHa B BaKyyM. B HauajgbHBI MOMEHT BPEMEHH MOPLIEHH HAXOMUTCS B
paBHOBecHu. JIEBBIN COCY]] HAYMHAIOT MEICHHO HATPEBaTh, 0K MOPIIEHS HE ITOAHMMETCS §/_ H

A0 YPOBH:A IICPCMBIYKH. Bpie IICPCMBIYKH UMCCTCS 3aKUM, KOTOpBIﬁ HC ITIO3BOJIACT ITOPIIHIO h

OIIYCKATbCs BHHU3, KAaK TOJIbKO IICPCMBIYKA IIPHOTKPBIBACTCA, HO IIPHU 3TOM HC OKa3bIBACT

CONIPOTHBJIEHUS ABWKEHHIO BBEpX. [locie Toro, kak ra3 pacnpocTpaHwiIcs BO BTOPOU COCYA,
K HEMY CHOBA HAUMHAIOT MEJIEHHO MOJABOJUTH TEIUIOTY. TemIonoTepsiMu, TEMI0EMKOCTBIO COCYOB U TPEHHUEM IIPEHEOPEYb.

1) KakoBa Oyner Temneparypa rasa T, mociie Toro, Kak OH paclpOoCTPaHUJICS BO BTOPOH COCyA, HO J0 TOTO, Kak eMy Hadyallu
CHOBA IIepeIaBaTh TEIUIOTY;

2) KakoBa Oyner TemriepaTypa ra3a |3 B TOT MOMEHT, KOT/Ia MIOPIIEHb HAYHET ABUTATHCS TOCIIE OTKPHITHS MTEPEMBIUKH;

3) Kakoe xommdectBo TemmoThl Q HY»HO MOABECTH K Ta3y ¢ Havajia Mpolecca, YTOObI MOPIIEHb MOTHSIICS Ha BBICOTY X Haj

MIEPEMBIUKOM.

Otser: 1) T, =2T; 2) Ty = 2-Ty; 3) @ = mg [4H + (x — h) |



4. B MJIMHHOM BEPTUKAJIBLHOM IUIMHIPE COACPKUTCS HEKOTOPOE KOJIMYECTBO MJCaTbHOIO T'a3a, OTJAEIECHHOE OT
OKPY’)KaIOIlIEer0 BaKyymMa C HIKHEH CTOPOHBI TOHKOM YIIPYyrod mpo3padyHoid MeMOpaHOW, a ¢ BepxHeh —

nepeMenaeMbiM TOHKHM MPO3padHbIM MOpIIHeM. MeMmOpaHa moJl AeWCTBUEM JaBlieHUs raza nedopMmupyercs,

npuHuMas (GopMy cepudeckoil MOBEPXHOCTU. MOXKHO CUMTATh, YTO PAAUYC KPUBH3HBI ATOM MOBEPXHOCTH

(/L
06paTHO IMPOIIOPIUOHAJTICH JaBJICHUIO. CBepxy M6M6paHBI HAJIMTO HEOOJBIIOE KOJMYECTBO BOJBbI. Ha
PaCCTOSTHUN a oT HOJ‘Iy‘lHBHICfICH JIMH3bI Ha OCH HIUJIMHAPaA PACIIOJIOKCH TOYEYHBEIA MCTOYHHUK CBETA S B
HaYaJILHBI MOMEHT BPCMCHH IIOPUICHb HAXOAUJICA HAa PACCTOAHUN Lo oT MeM6paHBI, IIpu 5TOM ,Z[GﬁCTBI/ITGJIBHOG I :
% S

U300pa)KEHUE HCTOYHUKA OKa3aJoCch Ha paccTosHuu &/2 ot Hee. [lopiieHb HAaYMHAIOT —TEPEIBUraTh
IIPOM3BOJIBHBIM 00Pa30M BJI0JIb HUIMHIPA.

1) Onpenenuthb paccTostHEE D OT U300paXkeHust 10 MeMOpaHbl Kak (YHKIIMIO PACCTOSHHS OT MEMOpPaHBbI J10

nopiHs L. ==

2) IIpu kakom 3Ha4eHUU L, pacCTOsSTHUE MEXTy ICTOYHHKOM U H300pakKeHnEM OyIeT MaKCHMaIbHBIM?

3) Ilpu kaxom 3HaueHUU L3 paccTosiHEE MEXTy HCTOYHHUKOM U M300pakeHreM Oy1eT MUHUMATbHBIM?
TemmepaTypa ra3a ocTaeTcs TOCTOSHHONW TIpH BCEX TNepeMemeHusx mopmHsa. CyuTtaTh, 4YTO BOJAa HE HWCMApsAETCI W HE
KOHJICHCUPYETCS, a PaJnyC KPUBH3HBI MEMOpPaHBI BCETJa OCTACTCSI MHOTO OOJIbIIe JuaMeTpa IMIIMHJIpA, TaK YTO W3MEHEHUEM
paccTosiHusl OT MeMOpaHBbI 1J11 MICTOYHHMKA M U3MEHEHHEM 00beMa ras3a, CBI3aHHbIMU ¢ Jedhopmalireil MeMOpaHbl, MOKHO MpeHeOpeyb.
Pa3mepbl CHCTEMBI TAKOBBI, YTO CITPABEJIMBO IMApaKCHAIBHOE TPUOIMKEHUE.

Kommenmapuii:  ¢oxycnoe paccmosinue F  moukou cgepuueckoi nunzbl modxcem 6vimob  Hatioeno u3z @opmynst 1/F = (n-
D*(1/Ry + 1/Ry), 20e F — ¢pokycnoe paccmosinue nunsvl, N — kosgp@uyuenm npenominenus mamepuaia aunzvl, Ry u Ry — paouycwi

KPUBU3HYBL ChepuyecKux nogepxHocmeti, 00pa3yIoujux JTuH3)y.

al.

OtBer: 1)|b| = m,

2)L2: 3L0, 3 L3= oo,



5. BompT-AMmnepnas xapakrepuctuka (BAX) HewmeanrbHOTO AMOAa M300pakKeHA HA PUCYHKE: TUOJ
OTKpPBIBAETCS MPU HEKOTOpPOM HarpsikeHuu Uy, U1 B OTKPHITOM pEKHMME TaHTeHC yria HakjioHa BAX
paBeH K. [ToJIOXKUTEITLHBIM TOKOM B JHOJIE CIMTACTCS TOK, TEKYIIHI 110 HAIPABJICHHUIO CTPEIIKH JIHO/A,
a TOJIOKUTENIbHBIM HAMNpPsHDKEHUEM - TO, MPU KOTOPOM JJIEKTPUUYECKUI MOTEHIMANl YMEHBIIAECTCS B

HallpaBJICHUHU CTPCIIKHU AXOOA.

1) HaiinmuTe 3aBHCHMOCTH TOKa OT BHelIHero Hampspbkenus U m Hapucyite BAX mis nmuona u
pesucropa I, COeIMHEHHBIX MOCIIEI0BATEIIBHO;

2) Haiigute 3aBUCUMOCTB TOKa OT BHemIHero HanpsbkeHust U u Hapucyiite BAX 1iis mociieiHel CXeMBbl.

Uy, k ) U, k
] >| L2

Bemmuunsr Uy, K, I, 1 1 I, cunTaiiTe H3BECTHBIMH.

OtBet: 0003HauuM U; = Uy(1 + rz/rl)

U U<

ry+rg

{ U = lr.-'Tn !
I = T T ) (kv 1)U —kry Uy
k(L —ILTy) U = Uy Py =1,

1) I+kr 7 > 2) 7.




IINCBMEHHAS PABOTA YYACTHUKA
OJIUMIINA 1Bl HIKOJIBHUKOB CIIoI'Y

2019-2020

3aKJIIOUYMTENIbHBIN dTall

[Tpenmert (koMIeKe npeaMeToB) OMUMITHA b OU3UKA (9 KITIACC) IIpumep BapuanTa 1

3amgaua 1 2 | 3| 4 5 | Bcero
Maxkc. bamr | 20 | 20 | 20| 20 | 20 100

1. Cxemy, MoKa3aHHYI Ha MEPBOM PHUCYHKE, MOIKIIOYMIIM K WCTOYHUKY TOCTOSTHHOTO
Hanpspkenust 14,75 B. Haiigute, B KakOM OTHOILIEHUW CKOJIB3SIIUNA KOHTAKT JEIUT
peocTar C MOJHBIM compoTuBiieHHEeM 7 OM, €ciu HanmpsbKeHHE Ha jJaMIiouke paBHO 3 B.
Bonbr-amMnepHas xapakTepUCTHKA JIAMITIOYKH ITOKa3aHa Ha BTOPOM PUCYHKE.

Otset: npumepHo 1:3,46.

I, A
0,3

0,2




2. [accaxxupckuit katep otObIBaeT U3 JHcKa B 13:20 u 1oymkeH NpUOBITH B pacHojiaralomiriics BhIE MO TeueHuto OMck B 15:15. B
IyTH MOTOp Katepa BbIllea U3 cTpost. Komana ynHMIa JBUraTesns moiyaca, BCE 3TO BpeMsl KaTep CHOCHIO TeueHueM. YToObl ycreTh
B OMCK BOBpPEMsI, MPHUIILJIOCH BKIIOYHUTH JBUTATENh HA MOJHYIO MOIIHOCTh, YTPOUB COOCTBEHHYIO CKOPOCTh Karepa. A BOT eciu Obl
KTO-HHOYZIb cOO0pa3myi OpOCUThH SIKOPb, KOT/Ia CIOMAJICS JABUTaTelb, KaTep Obl HE CHOCHIO TeueHHeM. M XxBaTuio Obl yIBOEHUS
coOCTBEHHOM cKOpocTH. Bo ckojbKo pa3 coOCTBEHHAs: CKOPOCTh KaTepa (10 MOJIOMKH) Oblia 00JIbIIE CKOPOCTU TEUEHUS PEKU?

OtBeT: B 1Ba pa3a 0oJiblie.

3. KOHbIii HKCIIEpUMEHTATOp XOYET UCTIAPUTh KaK MOXKHO OOJIbIlIe BOJBI U3 KACTPIOJH, 3aTpaTuB 943 kJIk sHepruu. Y HEro ectb JBa
crocoba 3to cnuenarh. [lepBblii — mepeaaTh 3Ty SHEPTHIO BoJe Hampsmyro, HarpeBas kactpromo (KIIJ] takoro mporecca 60%).
Btopoit — Harperb TOHKHW OY€Hb XOPOIIO MPOBOMSIIMUNA TEIJIO MPOTUBEHb U TMOCTENEeHHO JuTh Ha Hero Boay (KIIJ marpesa
npotuBHs 36,4%). Ilpu kakoii MUHUMAJIBHOM TEIMJIOEMKOCTH MPOTHUBHS BTOPOU CIOCOO 3aBeOMO XYyke NepBoro? TenaoeMKOoCThIO
KaCTPIOJIM MOXHO TIpeHeOpeub. B kactpronie 1 kr Boasl. TemnoTta mapooOpazoBanus Boabl 2,3 MJIx/Kr, ee yaenbHas TEIIOEMKOCTb
4,2 xJIx/(xr-°C). HauansHas Temmnepatypa Boabl U ipotuBHs 20°C.

Oteer: = 998,5 k/Ix/°C.

2
4. VImeroTcst J1Ba OJMHAKOBBIX COOOIIAMOIIMXCS COCyJa C IUIONmaabpio ocHoBaHus 50 cMm”.

Breicota neBoro cocyma 20 cM. OH pa3aen€H momoJjiaM TOPU30HTANbHOW Ieperopojgkon. B [~ — — — —

MIEPETOPOJIKE MMEETCSl OTBEPCTHE, 3aTKHYTOE OakenuToBOW mpoOkoi. I[lmomans oTBepcTus | — _

2
20 cM”, BbICOTA TTPOOKHU 5 CM, OHA BCTaBJICHa POBHO JI0 CepearHbl. B BepxHIOIO YacTh cocyaa

MOYTH 70 KpaéB HAMUT cupT. M3BECTHO, 4TO CHila TPEHUS MEXIY MPOOKOM M MeperopoaKou

paBHa ITOJIOBUHC OT CHUJIbI TPCHUSA CKOJIbKCHU.




B mpaBblii cocyl mMOMEmAOT TIaJKUM MOPIIEHb, INIOTHO IPWIETAIOIMNA K €r0 CTEHKaM, M aKKypaTHO NPUAEPKUBAIOT, MOKAa OH
OIlyCKaeTcs, IpeAoTBpallas pe3koe najaenue. Kakoit nommkHa ObITh €ro Macca, 4To0bl NpoOKa CIBUHYJIACH?

IInotHOCTh Gakenuta 1300 Kr/mM°, MIOTHOCTH ciupra 920 K/, Tpenuem Mexay MOpPIIHEM U CTEHKAMH COCyAa MNpeHeOpeyb.
Cuwuraiite, 4TO NOPIIEHb HE TOXOAMT O JHA COCY[a.

OtBer: 2,01 kr.

5. Har OPHU30HTAJIBHO PACIIOJIOKCHHYIO OChb J3JICKTPOMOTOpA HACAXKCHBI TPpHU KCCTKO CKPCINUICHHBIC APYI C OAPYI'OM
KaTylIKHu ¢ paauycaMi Iy <I;<rs. Ha KaTyIIKHW HaMOTaHblI HCBCCOMBIC HCPACTAKMMbBIC HUTHU, K KOTOPBIM IIOABCHICHBI

NOJIBYOKHBIE OJIOKH (CM. pUCYHOK). JIBurarteinb BoigaeT 1200 060poToB B MUHYTY. IIpy 3TOM MOABELIEHHBIN K HUKHEMY

OJIOKY Ipy3UK HETIOJABHKEH.
Kakoe cooTHOIIEHNE CBA3BIBAET TPU PaJNyca KaTyIIeKk?

Ilpumeuanue: JInuHA OKPYKHOCTH BBIYMCIIEeTCS 10 hopmyne L = 2zr, toe 7 = 3,14.

OtBer: 2r, =r3—173. 0




IINCBMEHHAS PABOTA YYACTHUKA
OJUMIINAIBI HIKOJIBHUKOB CIIoI'Y

2019-2020

3aKJIIOUYMTENIbHBIN dTall

[Tpenmert (koMIeKe npeaMeToB) OMUMITHA b OU3UKA (9 KITIACC) IIpumep BapuanTa 2
3amgaua 1 2 | 3| 4 5 | Bcero
Makc. bamn | 20 | 20 | 20 | 20 | 20 100

1. Tpyc, ban6ec u beiBanblil 3aiymMany MOKyNaTh KAMATWIBHUKHN, 3aMEHITh B HUX HUXPOMOBYIO IIPOBOJIOKY JAMAMETPOM 2,2 MM Ha
CTABHYIO W TEPEenpoIaBaTh KUMSATHIBHUKHU IO CTApOW IEHE, a BCIO BHITAIICHHYIO MTPOBOJIOKY CAaBaTh B METAIONOM. B mpomaxe
UMEETCS TOJIBKO CTalIbHAs MPOBOJIOKA quameTrpom 1,2 mm mo 100 p/kr, a HUXpOM MPUHUMAIOT B 1iBeTMET 110 250 p/kr. Eciiu MOIIHOCTH
KUTSITIJIBHUKA B PE3yJIbTaTe UX 3JI0JIEUCKUX NEUCTBHUI MOBBICUTCA Oosiee yeM Ha 20%, TO mMeperoput MpeaoXpaHUTENlb, KOTOPHIX B
NpoJiaXke HET, U pad0TaTh KUMATHUIBHUK MepecTaHeT. [I[puObUIBHO JTH 3TO NMPEATNPUITHE, U €CIU J1a, TO CKOJIBKO IMOJydaeT TPOUIa ¢
KOKJIOTO KUMATUIbHUKA, ecau B HEM 100 T mpoBosoku? Ilpu paboueii TemmepaType KWUMATWIBHUKA YACIBbHBIC COMPOTHBICHUS

3 3
HUXpoMa  cTainu cocTaBisatoT 1,15 MmkOmM u 0,19 MkOM M, COOTBETCTBEHHO, a UX MIIOTHOCTH — 8400 kr/mM™ u 7832 kr/m”.

OTBeT: MAKCHUMAJIbHAS PUOBLIbL C OAHOT0 KUNATUILHUKA 20 p. 84 kom.



2. Tpu koneca ¢ paguycamu 1 M, 60 cM u 40 cM KaTATCS MO TpeM Kenodam. Y Kaxaoro

KOJICCa OJJHA M3 CIIMII] IIOMCUCHA, U3HAYAJIbHO BCC OHU HAIIPABJICHBI BCPTHUKAJIBHO BBCPX.

AUCTAHIOWH, a CpEAHCC OCTAHOBHUJIOCH TaK, YTO KpalmiCHasA CIIMIa PacCIloJ0XKNIacCh é!% e —— é@

Camoe OoubllIoe KOJECO HE YCIENIO 3aBEpIIUTh TPUHAALATHIE 00OpPOT K KOHILY

TOPU30HTAIBHO CJIEBa OT LIEHTpa KoJjeca (CM. pUCyHOK). [log kakuMm yriioM K BepTHUKaIU

OCTAaHOBHMJIACH Kpalll€Has CIIMIa CaMOro MaJICHbBKOIO KoJieCa, €CJIM OTCUUTLIBATH YI'OJ 110

4acoBOU CTPCIIKC OT HalIpaBJICHUA BBer? HavanpHplii M KOHEYHBIM Y4aCTKH KaXa0ro Kero0a MNpCaACTaBJIAIOT coboit Ayru
OKpY)I(HOCTeI;’I, PadInyChbl KOTOPBIX COBIIAAAIOT C paanyCaMu KOJICC. HpSIMBIG Y4aCTKH ’KeJI0O00B UMEIOT OJWHAKOBYIO IJINHY.

OTtBert: 45°.

3. llenuc pazbupaercsi B cOpTax yas U OTBETCTBEHHO OTHOCHUTCS K €ro MPUTOTOBJICHUI0. BedepoM OH pemmi BEIMUTH MEIKOIMUCTHOTO
3eJICHOTO Yasi, KOTOphIK cieayeT 3aBapuBaTh npu 80°C. st 3T0r0 OH HamWI B YalHUK BOJy KOMHATHOW TeMIEpaTyphl U KUISTOK
(100°C) B otHomIeHuu 1:4 W HAKPBLI €ro TEIJIOHCHPOHHUIIAEMBIM KOJaKoM. PaHHMM yTpom JIeHHMC 3axOoTesl 3eleHOro 4as,
BBIPAILICHHOTO B TEHHW, KOTOPBIM Haj0 3aBapuBaTh B Bojae C Temneparypoil 70°C. OH yXe BbUIMJ B YaWHUK NPHUBBIYHBIA 00BEM
KHIISITKA, KOT/1a OOHAPYKUJI, YTO YUCTON XOJIOJHOM BOMBI Y Hero HeT. He pacrepsBimce, oH goctan u3 moposuiku jep (—18°C), u,
MTHOBEHHO MPOJIEiaB B YME HECKOJIBKO BBIYMCIICHHUM, 100ABUI HECKOJIbKO KYOMKOB B YallHHUK, MTOCJI€ YeTr0 HAKpbLUI €ro Koimnakom. B
pe3ynbTaTe BOAa OKa3ajach HYKHOM Temmeparypbl. Bo ckonbko pa3 Macca KHUMSTKAa MpeBbllIana Maccy Jbaa?
VY nenpHbIC TETUIOEMKOCTH BOJIBI U Jibsia paBHbBI 4,2 kJx/kr-°C u 2,1 kJ[x/kr-°C, COOTBETCTBEHHO, yAC/IbHAS TEIJIOTA TUIABJIICHUS JIh/Ia
330 x/Ix/kr. KomHaTHas Temneparypa nocrosinaa u passa 20°C.

OTtBet: = 6,1.



2
4. B onuHAKOBBIE COOOMIAIONIUECS COCYAbl ¢ Tuiomanpio ocHoBaHus 0,025 M°, OMH W3 KOTOPBIX 3aKPHIT

HCBCCOMBIM ILIOTHO IMPUJICTAOIIUM K CTCHKAM ITOPIIHCM, HAJIUTA PTYTh. B OTKpBITBIﬁ COCya IMOMCCTHIIN KY6I/IK

XpoM-BaHaaueBou cramu ¢ pedopom 10 cMm. Ilocne ycraHOBIEeHUsT paBHOBECHsSI B KOJIEHAaX cocyna KyOWK, HE [~ — — n

BBIHUMAsi M3 JKUJKOCTH, AKKypaTHO IEPEMECTUIIM B JPYrod COCyl M CHOBA JOKJIAJIUCh YCTAaHOBJICHHS |- — — S

PaBHOBCCHAI. Ha ckoabpK0 HU3MEHUIOCh PacCTOAHUC OT AHA COCyda OO HWKHEH I'paHHu KY6I/IKa I10 CPABHCHUIO C - T

TEePBBIM PABHOBECHBIM mosoxkeHneM? IlmoTHoOCTh cramu cocraBmsier 7810 kr/m®, a prytm — 13600 kr/m®. [ |

TpeHue HOPLIHS O CTEHKH COCYa MPEHEOPEKUMO Mao. ATMochepHoe aasieHue pasHo 10° ITa.

OTBeT: yMEHBIIUIOCH PUMEPHO HA 2,6 cM.

5. B noxkazannoi Ha PUCYHKC CHUCTCMC IICCTCPCHKA paauycCa 1 XKECTKO COCAMHEHA C KaTyHIKOﬁ paanyca Iy, r
T3

HIECTEPEHKA paguyca I3 )KECTKO COEIMHEHA C KaTyIIKoW paauyca ry. OHM HAcCaK€Hbl HA TOPU30HTAJIbHbBIC 7
T4

OCH, TaK YTO MIECTEPECHKHU cuerieHbl. Ha KaTyliku HaMOTaHbI JJIMHHBIE HUTH, K KOTOPBIM Ye€pe3 CUCTEMY \
R

0J10k0B noABeIIeH Tpy3. OKa3pIBAETCS, YTO MPHU BPAIICHUH IIECTEPEHOK I'PY3 OCTAETCS HEMOJIBIKHBIM. YeMy

paBeH paauyc 4, eci ;=5 cMm, I, =3 cM, '3 =4 cm? JlnnHa OKpY)KHOCTH paauycoM I paBHa L = 2zr, rae

7 = 3,14. 3y0unKy MEeCTepPeHOK 0YeHb MaJICHbKUE.

OTtgeT: 1,2 cm.




IIMCBMEHHAS PABOTA YYACTHHUKA
OJUMIINAIBI HIKOJIBHUKOB CIIoI'Y

2019-2020

3aKJIIOUYMTENIbHBIN dTall

IMpeamer (koMIuieke npeamMeroB) OnuMuast ®U3UKA (8 KJIACC) IIpumep Bapuanra 1
3amaya 1 2 | 3| 4 | 5 | Beero
Maxkc. bamn | 20 | 20 |20 | 20 | 20 100

1. Mexny AByX mapauleJbHBIX CTEHOK CO CKOPOCTHIO, MEPIEHANKYISIPHON CTEHKaM W pPaBHOW 7 M/C, KaTaeTcsl TelexkKa, YIpyro
coylapsisich ¢ HUMU. B Kakoi-TO MOMEHT CTEHKM HAUYMHAIOT Pa3JBUTAThCs, CKOPOCTh Kaxkaou paBHa 1 m/c. Kakoe paccrosiHue
NpPOMAET TENIe)KKa OT IEPBOrO COYIApPEHUs C JBIKYLIEHCS CTEHKOW 10 moclienHero? B MOMEHT mepBOro ymapa TENEeXKKH O

JBIKYIILYIOCS CTEHKY pacCTOSTHUE MeX Ay cTeHKamu Obuto 10 M. Maccy CTEeHOK cunTaiiTe MHOTO OOJIbIIE MAcChl TEIEKKH.

OtBert: 35 m.

2. [Naccaxxupckuii karep otObiBaeT U3 JHcka B 13:20 U 10KeH MpUOBITH B paclojiaratolviics Belllie Mo TeyeHuto IMck B 15:15. B
yTH MOTOp KaTepa Bbllen u3 ctpos. Komanna ynHuia nBuraTelnp mnoigdaca, BCE€ 3To BpeMsl KaTep CHOCHIIO TedeHreM. UToOb! ycrneTh
B DMCK BOBpPEMsl, MPUIIJIOCH BKIIOYUThH JBUTATENb HA MOJHYI0 MOIIHOCTb, YTPOUB COOCTBEHHYIO CKOPOCTh KaTepa. A BOT eciu Obl
KTO-HUOYJIb cOOOpa3mil OpOCUTH SIKOPb, KOT/AA CIOMAJICS JBUIATEb, KaTep Obl HE CHOCWIO TedueHueM. M xBaTuiio Obl yJBOECHMS

coOCTBEeHHOM CKOpOCTH. BO CKOJIBKO pa3 cOOCTBEHHAsI CKOPOCTh KaTepa (70 MOJIOMKH) ObLTa 0O0JIBIIIe CKOPOCTH TEUEHUS PEKU?

OTtBeT: B 1Ba pa3a 0oJible.



3. FOHBII1 3KCIIepUMEHTAaTOp XOUET UCIApUTh KaK MOXKHO OOJIbIIEe BOJABI U3 KAaCTPIoiu, 3aTpaTtuB 943 k/x sHepruu. Y Hero ecth /Ba
crmocoba 3To crenath. [lepBeiii — mepenatb 3Ty SHEPrHIO Boje HampsiMmyro, HarpeBas kactproiro (KITJ[ takoro mpomecca 60%).
BTopoii — Harperb TOHKHI OY€Hb XOPOILIO MPOBOASIIMNA TEIJIO NPOTUBEHb W MOCTENEHHO JHUTh Ha Hero Boay (KIIJ narpesa
npotuBHs 36,4%). IIpu kakoii MUHUMAJIBHOW TEIMJIOEMKOCTH MPOTHUBHS BTOPOM crocod 3aBeoMo Xyxe mepBoro? TemnoeMKocThio
KacTpIOJIM MOXHO IpeHeOpeub. B kactprone 1 kr Boasl. Temnora nmapooOpa3zoBanus Boabl 2,3 M/x/Kr, ee ynenpHas TEMIOEMKOCTb
4,2 xJIx/(xr-°C). HauanpHas Temrieparypa BojsI U nmpotusHs 20°C.

OtBeT: = 998,5 kJ{x/°C.

2
4. ImeroTcst 1Ba OJMHAKOBBIX COOOIIAIOIIMXCS COCyJa C IUIONmaablo ocHoBaHus 50 cMm”.

Bricotra neBoro cocyna 20 cM. OH pa3genéH momoJiaM TOPU3OHTAIBHOW meperopojkoi. B |- — — — —

MEepPEeropoJKke MUMEETCs OTBEPCTHE, 3aTKHyTOoe OakenuToBoM mpoOkoit. Ilmomans oTBepctus | — _

2
20 cm®, BeICOTa MPOOKH 5 CM, OHA BCTaBIIEHA POBHO JI0 CE€peIrHBbI. B BEepXHIOIO YacTh cocyaa

MOYTH JI0 Kpa€B HAIUT CIUPT. 3BECTHO, YTO CHIIa TPEHHUS MEXIY MPOOKOW M IMEePEeropoIKOM

PpaBHA IMOJOBHUHE OT CHJILI TPCHUS CKOJIbKCHHUS.

B mpaBeiii cocyn MOMeEmarT IagKUui MOPIIEHb, MJIOTHO MPUWIECTAKIIWN K €ro CTEHKaM, U
aKKypaTHO TIPHICPKUBAIOT, IIOKA OH OITyCKaeTCs, MpeaoTBpaias pe3koe najaeHue. Kakoit gomkHa OBITH €ro Macca, 4ToObl MpoOKa
CIBUHYJACh?

IInotHOCTh Gakenmura 1300 kr/m°, miotHOcTs crmpra 920 kr/m°. TpeHHeM MeXDy MOPIIHEM H CTEHKAMH COCYHa MPEHEOpeds.
CuuTaiiTe, 4TO MOPIICHB HE IOXOIUT JI0 JHA COCYy/a.

Otser: 2,01 kr.



5. Ha ropr3oHTanbHO pacnoIOKEHHYIO OCh 3JEKTPOMOTOPA HACaXEHbl TPHU KECTKO CKPEIUIEHHBIE IPYr C APYroM
KaTyLIKU C paauycaMu I < I, < 3. Ha KaTyluku HaMOTaHbl HEBECOMBIE HEPACTSKUMBIE HUTH, K KOTOPBIM I10/IBEILICHBI
MOJIBIKHBIEC O10KH (CM. pucyHOK). [IBurarens Bbiiaet 1200 060poToB B MUHYTY. [Ipy 3TOM MOABEMICHHBIN K HUKHEMY
0JIOKY IpY3UK HEMOABUKEH.

Kakoe cooTHOILIEHNE CBA3BIBAET TPU PaJNyca KaTylIeK?

Ilpumeuanue: JInuHa OKPYKHOCTH BBIYUCIIeTCs 10 hopmyne L = 2zr, toe © = 3,14.

OtBer: 2I, =3 —1Iy.




IIMCBMEHHAS PABOTA YYACTHHUKA
OJUMIINAIBI HIKOJIBHUKOB CIIoI'Y

2019-2020

3aKJIIOUYMTENIbHBIN dTall

IMpeamer (koMIuieke npeamMeroB) OnuMuast ®U3UKA (8 KJIACC) IIpumep Bapuanra 2
3amaya 1 2 | 3| 4 | 5 | Beero
Maxkc. bamn | 20 | 20 |20 | 20 | 20 100

1. BoMOapAMpOBIIMK NPOU3BOIUT OOMOOMETaHHE B TOPU3OHTAIILHOM MosieTe. boMObI cOpachIBAIOTCS MO OJHOM Yepe3 MPOMEKYTKHU
BPEMEHH, PaBHBIC APYT JAPYTY U BPEMEHHM IaJICHUS Ka)Kaou O00MObI. M3-3a yMeHBIIICHUS MacChl CKOPOCTh OOMOApaIupoOBIITUKA MPU
cOpachiBaHUM yBenuM4uBaeTcss Ha 5% oT Tekymied (Mexay cOpacbiBaHMeM OOMO CKOpOCTh caMoJjieTa MOCTOsHHA). BcnenctBue
HEUCITPAaBHOCTH cOpoC TpeTbeir 00MOBI 3amepxancs Ha 15 ¢, 1 OHa BMECTO CBOEH e Tomajia B Ielb, MPEeIHa3HAYCHHYIO IS

cnenyroieir 6oMObl. HaliauTe HadanbHYI0 CKOPOCTh OOMOApAMPOBINUKA U BpeMs MajieHusi O0OMOBI, €ClIi HAaMMEHBIIIEE PACCTOSIHUE

MEXy 1ensiMu coctaBiisieT 1,5 km. ConmpoTUBIEHHEM BO3/yXa MPEeHeOpeyb.

OTBeT: HAaYAJBLHAA CKOPOCTH camoJieta 100 m/c, Bpems najeHusi 60mMob1 =~ 13,6 c.



2. Tpu koneca ¢ paguycamu 1 M, 60 cM u 40 cM KaTATCS MO TpeM Kenodam. Y Kaxaoro

KOJICCa OJJHA M3 CIIMII] IIOMCUCHA, U3HAYAJIbHO BCC OHU HAIIPABJICHBI BCPTHUKAJIBHO BBCPX.

AUCTAaHOWH, a CpEAHCC OCTAHOBHUJIOCH TaK, YTO KpaliCHas CIula pacloJ0KNIaCh é!% e —— é@

Camoe OoubllIoe KOJECO HE YCIENIO 3aBEpIIUTh TPUHAALATHIE 00OpPOT K KOHILY

TOPU30HTAIBHO CJIEBa OT LIEHTpa KoJjeca (CM. pUCyHOK). [log kakuMm yriioM K BepTHUKaIU

OCTAaHOBUJIACH Kpalll€Has CIIMa CaMOoro MaJICHbBKOI'O KOJI€Ca, €CJIN OTCUUTBIBATH YI'OJ 110

4acoBOU CTPCIIKC OT HalIpaBJICHUA BBer? HavanpHplii MU KOHEYHBIU Y4aCTKH KaxXJ0ro kenoba MpcaAcCTaBJLAOT coOoi Ayru
OKpY)I(HOCTeI;’I, PadInyChbl KOTOPBIX COBIIAAAIOT C paanyCaMu KOJICC. HpSIMBIG Y4aCTKH ’KeJI0O00B UMEIOT OJWHAKOBYIO IJINHY.

OTtBert: 45°.

3. llenuc pazbupaercsi B cOpTax yas U OTBETCTBEHHO OTHOCHUTCS K €ro MPUTOTOBJICHUI0. BedepoM OH pemmi BEIMUTH MEIKOIMUCTHOTO
3eJICHOTO Yasi, KOTOphIK cieayeT 3aBapuBaTh npu 80°C. st 3T0r0 OH HamWI B YalHUK BOJy KOMHATHOW TeMIEpaTyphl U KUISTOK
(100°C) B otHOmIeHuu 1:4 W HAKPBLI €ro TEIJIOHCHPOHHWIIAEMBIM KOJIakoM. PaHHMM yTpoMm JleHHMC 3axoTen 3e/eHOro dyas,
BBIPAILICHHOTO B TEHHW, KOTOPBIM Haj0 3aBapuBaTh B Bojae C Temneparypoil 70°C. OH yXe BbUIMJ B YaWHUK NPHUBBIYHBIA 00BEM
KHIISITKA, KOT/1a OOHAPYKUJI, UTO YUCTON XOJIOJHOW BOJBI y Hero HeT. He pactepsiBmmch, oH mpoctan u3 moposuwiku jgen (—18°C), u,
MTHOBEHHO MPO/JIEiaB B YME HECKOJIBKO BBIYMCIICHHUM, 100ABUI HECKOJIBKO KYOMKOB B YallHUK, MTOCJI€ Yer0 HAKpbLUI €ro Koimnakom. B
pe3ynbTaTe BOJAa OKas3ajlach HYKHOM Temmeparypbl. Bo ckonbko pa3 Macca KHISTKAa MpeBblIana Maccy Jibjaa?
VY nenpHbIC TETUIOEMKOCTH BOJIBI U Jibsia paBHbI 4,2 kJ[x/kr-°C u 2,1 kJ[x/kr-°C, COOTBETCTBEHHO, yAC/IbHAS TEIJIOTA TUIABJICHUS JIb/Ia
330 x/Ix/kr. KomHaTHas Temneparypa nocrosinaa u passa 20°C.

OTtBet: = 6,1.



2
4. B onwHAKOBBIE COOOMIAIONIMECS COCYABl ¢ Tuiomanbio ocHoBaHusi 0,025 M°, OlMH W3 KOTOPBIX 3aKPHIT

HCBCCOMBIM ILIOTHO IMPUJICTAOIIUM K CTCHKAM ITOPIIHCM, HAJIUTA PTYTh. B OTKpBITBIﬁ COCya IMOMCCTHIIN KY6I/IK

XpoM-BaHaaueBou cramu ¢ pedopom 10 cMm. Ilocne ycraHOBIEeHUsT paBHOBECHsSI B KOJIEHAaX cocyna KyOWK, HE [~ — — n

BbIHUMAsi M3 JKUJKOCTH, AKKypaTHO IEPEMECTUIIM B JPYrOM COCyJd M CHOBA JOXKJIAJUCh YCTAaHOBJICHHS |- — — S

PaBHOBCCHAI. Ha ckoabpK0 HU3MEHUIOCh PacCTOAHUC OT AHA COCyda OO HWKHEH I'paHHu KY6I/IKa I10 CPABHCHUIO C - T

TEePBBIM PABHOBECHBIM mosoxkeHneM? IlmoTHOCTh cramu coctaBmsier 7810 kr/m®, a prytm — 13600 kr/m®. [ ]

TpeHHe MOPIIHS O CTEHKU COCY/a MPEHeOPeuMO Maito. ATMocdepHoe masienue pastao 10° ITa.

OTBeT: yMEHBIIUIOCH PUMEPHO HA 2,6 cM.

5. B noxkazannoi Ha PUCYHKC CHUCTCMC IICCTCPCHKA paauycCa 1 XKECTKO COCAMHEHA C KaTyHIKOﬁ paanyca Iy, r
T3

HIECTEPEHKA paguyca I3 )KECTKO COEIMHEHA C KaTyIIKoW paauyca ry. OHM HacaK€Hbl HA TOPU30HTAJIbHBIC 7
T4

OCH, TaK YTO MIECTEPECHKHU cuerieHbl. Ha KaTyliku HaMOTaHbI JJIMHHBIE HUTH, K KOTOPBIM Ye€pe3 CUCTEMY \
R

0J10KOB moABeIIeH Tpy3. OKa3bIBAETCS, YTO MPHU BPAIICHUH IIIECTEPEHOK I'PY3 OCTACTCS HETOABKHBIM. Uemy

paBeH paauyc 4, eci ;=5 cMm, I, =3 cM, '3 =4 cm? JlnnHa OKpY)KHOCTH paauycoM I paBHa L = 2zr, rae

7 = 3,14. 3y0unKy MEeCTepPeHOK 0YeHb MaJICHbKUE.

OTtgeT: 1,2 cm.




