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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, 3aknounTenbHbIK 3Tan, 8 Knacc

KpuoHacoc

B kproreHHOM 3KcIlepyMeHTe ITOTOK Ta3000pa3HOro a3oTa, pacpoCTPaHSIOMNIACS B BAKYYMHO Ka-
Mepe, HallpaBJ/IsieTCs Ha OXJIaKIaeMyI0 10 HU3KO0M TemrepaTypbl 1, = —243°C 1OBepXHOCTb (KPUO-
TaHesIb), Ha KOTOPO¥ ra3 MOKET IPeBpaIlaThCs B TBEPIOE TeJIo (Tpoliecc mecydamumarnyin). CKOpoCThb
IOTOKa a30Ta paBHa v = 200 M/C ¥ HallpaBjieHa MepIIeHIVKYISIPHO KPUOIIaHeI, TeMIlepaTtypa B
noToke paBHa 7y = —173°C. OnpenennTe MakCMMalbHOE 3HaUeHMe TUIOTHOCTU ra3006pa3Horo a3o-
Ta, IPM KOTOPOM Ha KpUOIIaHEeIN OeCcyonMMupyeTcss BeChb HaTeKarolmuii ra3. XonoauibHoe 060py-
IOBaHMe MOXXeT 06ecIeuuTh OTBOJ, TeIljia B KojandecTse He 6omee, yem 0,4 JIk ¢ 1 cM? TOBepxXHOCTH
KpuoraHesnu 3a 1 ceKyHIy. YoenbHas TeIuioTa CyoamMaiuy a3ota paBHa L = 225 KIK/KT. YenbHas
TEIUVIOEMKOCTb a30Ta (MIPU JaHHbIX YCI0BUIX) paBHA ¢ = 1,0 KIk/(kr-°C). Ilnowmanb ceueHUs ITOTOKA
Ha BXOZ€e paBHa IUIOWaau KpuomnaHenu. KuHeTmnueckoi sHeprueli HaTeKaroero ra3a MoXXHO Ipe-
He6peyb.

Puuctakep

PucyHOK cripaBa, Ha KOTOPOM M300paskéH MOTPY3UMK JJIsT pabOThI C KOHTEMHEpaMU («pUUCTaKep»),
BOCITPOM3BOAUT CXeMY U3 OyK/eTa IPOU3BOAUTESI, KUTACKOM GupMbI «Sany». [IpsIMOyTOIbHUKA
CMMBOJIM3UPYIOT KOHTeHepbl, Macca KOTOPbIX yKa3aHa B TOHHAX. JIMHeliHble pa3Mepbl JaHbl B M-
JiMMeTpax. Macca 3TOro puucTakepa COCTaBisieT 72 TOHHBI, paCCTOSIHME MEKIY OCSIMU IepegHUX U
33JHMX KOJIEC paBHO 6 M, BHEIIHMI1 AMaMeTp MOKPBIIIKM Kojeca paBeH 1670 mm. PUMCYHOK moKa-
3BIBAET, YTO [PV JAaHHOM PACITOIOKEHUY IIOTPY3UMUK MOKET IPUIIOTHSTD 0007 13 M300paskEHHBIX
KOHTeliHepoB (MpeBapuTeIbHO YopaB npyrue). [Ipy 3TOM yroyl HaKJIOHA CTPEeJIbI U e€ IIMHa MOTYT
M3MEeHSIThCSI.
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1. Ilycts puucTakep «paszbupaeT» OIMKANIIYIO K cebe CTONMKY KOHTeitHepoB. Ha Kakyio Makcu-
MaJIbHYIO BeIMUMHY M3MEeHSeTCs Cuia JaBJIeHMs IepegHUX KOJEC Ha IMTOBEPXHOCTh 3eMJIM B
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MOMEHT, KOI[ia MMOTPy3uMK IIPUIOAHMMAET KOHTEeHep U3 3ToM cTonku? CumMTaiTe, 4TO B MO-
MEHT NOJbEMA KaXKIOTO 3 KOHTEITHePOB TOI0KeHMe IMOTPy3urKa B TOUHOCTY COBIIAIAET C T0-
Ka3aHHBIM Ha PUCYHKe.

2. Ha KaKOM pacCTOSIHUM 110 TOPM3OHTAIM OT OCK 3aJHEro Kojeca MOKeT PacIionaraThCsl LEeHTP
TSDKECTY TTOTPYy3UMKa, ecIu sl ero 6e30macHoi paboTbl HEOOXOAMMO, UTOOBI CVJIa TaBAeHNUS
1apbl KOJIEC (MTepeSHMX UM 3a0HIX) BCerna Oblia He MeHbIIIe [IeCTOi YacTy Beca ITOrpy3umnKa?

Cunraiite, UTO IPU U3MEHEHUM IJIMHBI CTPEJIbI ¥ €€ HaK/IOHA LIEHTP TSHKeCTU MOTPYy3UMKa 110 ropu-
30HTA/IM MTPAKTUYECKM HE CMeIAeTcs, yCKOpeHe CBOOOJHOro majgeHnst paBHo g = 10 H/kT.

B Gyaenr, pensdun, mopens

CryneHT-6Modu3uK uccaenyet Gpusmyeckrie OCHOBBI TIaBaHUs fenbduHOB. OH paccMaTpuUBaeT cie-
IYIOIIYIO MTPOCTYIO MOJEb.

06béM menbdrHa CKIaAbIBaeTCSI U3 00bEMa TKaHel Tena Vi, HeCXKMaeMbIX [P MOTPYsKeHUM, U 00b-
€Ma pa3IMYHbIX Ta30BbIX IMOJIOCTEN Vi (Harpumep, JETKNX), KOTOPBIN MpU MOTPY>KEHMUM YMEHbIIa-
eTCsl TIof, NeiCTBMeM HaBiaeHus Boabl. CTy[IeHT CYMUTAEeT, YTO COIVIACHO ra30BbIM 3aKOHAM, MIPOMU3-
BefieHMe nasieHus P(h) Ha rnyOuHe h Ha 06b€M V;(h) LOMKHO OCTaBaThCS IMOCTOSIHHBIM Ha BCeX
ITyOMHAaX:

P(h)Vi(h) = const.

[TycTh menb®uH ABVSKETCS BEPTUKAIBHO BHU3 C XapaKTePHOI IJIs1 ce6sI CKOPOCThIO v. PacuéTsl cTy-
JIeHTa MTOKa3bIBAIOT, UTO I10 OCTMKEHUM HUKHE KPUTUUECKOV TTyOUHBI hy = 30 M Ie1bGUH MOKET
MIPOIOJ/IKATh ABUKEHME BHI3, HE COBepIIas HUKAKUX YCWUInii. IHade roBopsi, He CO34,aBasi CUJIbI TSI-
. [Ipu IBMXKeHUU BEPTUKAIBHO BBEPX C TOM XK€ CKOPOCThIO v, JOCTUTHYB BepXHel KPUTUUYECKO
TyOMHBI hy = 10 M, meab(@UH MPOIOIKUAT BCILIBIBATDh, HE CO3aBast CYJIbI TSTU. ATMochepHoe JaB-
jeHue paBHO Py = 10° Ila, INIOTHOCTb BOAbBI U yCKOpeHMe CBOOOIHOrO IMajeHust paBHbI: p = 1000
kr/M> 1 g = 10 H/kr. IIIIOTHOCTD TKaHeJ Tela OTAMYaeTCs OT IVIOTHOCTY BOAbI Ha 2 %. 3aBUCUMOCTh
CUJIbI COTIPOTUBJIEHMS BOAbI OT CKOPOCTM HEU3BECTHA.

Vi
Vi (0)
MOSKHO CUMTaTh, YTO TP HYJIEBOI TTyOMHE ra30Bbie MOJIOCTH 3aII0JIHEHBI BO3IyXOM ITIPU aT-
MochepHOM nmaBiaeHun Fy.

1. Ompenenute oTHOIIEHMe 0OBEMA TKaHe Tela K 00bEMY ITOJIOCTEN TP HYJIeBOI IITyOMHE

2. DKCIlepUMMeHTa/IbHO HAOTI0AAI0TCS 3HAUEHUSI KPUTUIECKUX TITYOUH: hy ~ 67 MU hy ~ 6 M. Yem
MOKeT ObITh O0YC/IOBJIEHO PACXOXKIEeHMe IpeicKa3aHmii MOJIe/ I CTyIeHTa M 9KCIIepUMeHTalb-
HBIX JAHHBIX?

AxkBapuym

AxBapuyM B Buie Kyba ¢ JJIMHO CTOPOHBI a = 40 CM 3aIojIHeH BOMIO TOBepXy. AKBapMyM HauMHa-
10T OYeHb Me/IJIEHHO TTOBOPAYMBATh BOKPYT OJHOTO 13 pEOEp, TAK YTO yTOJ ¢ MEKAY JHOM aKBapuyma

U TOPU30HTAIbLHOM TTOBEPXHOCTHIO YBeIMUMBaeTcs Ha 1° kaxkabie 10 cekyHA, Ipu 3TOM BOAA U3 aK-
Am
} . At’
pPaBHBII Macce BOAbI, BEITEKAKIEl 13 akBapuyMa 3a Majoe BpeMs At. Pacxon () MeHsieTCs B 3aBU-
CUMOCTH OT yria . [I1oTHOCTh BOAbI paBHa p = 1000 KI/M°>.

BapuyMa BbITEKAET. CKOpOCTb ncreueHnss BOAbl KOJIMYECTBEHHO XdPaKTEPU3YET PaCXO[, Q =

1. Haiigute (MOKHO MPMOMIKEHHO) MAacCy BOJIbI, BhITEKAIOIIEH 13 akBapuyma B nepsbie 10 ce-
KYH]I.

2. qEMy paBEH YyIroa ¢ B MOMEHT, KOrga pacxod BOIbI Q OJOCTUraeT MaKCMMa/JIbHOTO 3HAYEeHUs
Qmax?
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3. Ompenenute (MOXKHO IMPUOMMKEHHO) MaKCMMaIbHOE 3HaUYeHMe Pacxoaa Qmax-

IMpumevanme. IIpyu pemeHnn 3aJauM MOTYT OKa3aThCs ITOJIE3HBIMM CJIETYIONIE TeOMeTpUUeCKyie COOTHOIIIe-
HUSL.

1) Teopema ITudaropa. B mpsMOyrobHOM TPeYToIbHMKE C KaTeTaMM a, b ¥ TUIIOTeHY30Ji ¢ CyMMa KBaJpaToB
KaTeTOB paBHA KBAapaTy IMIIOTeHy3bI: a’ + b% = ¢2.

2) Il1o11aab MPSIMOYTOILHOTO TPEYTOIbHIMKA C TUITOTEHY30¥ 1 ¥ MaIbIM OCTPBIM YIJIOM o TPUGIVKEHHO paBHA
TQ
S ~

360°

(o m3mepsieTcs B rpagycax). MaibiMy BIIOJTHE MOXKHO CUUTATh YIVIbI MeHblIe 10°.

McTouHmk: MockoBCKasi oiMMnuaaa WKonbHUKOB no dusmke, 2019/20, 3akntounTenbHbIM 3Tan, 8 KNacCc — YCN0BUS, peLleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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