BCEPOCCHUMCKAS OJIMMITAAJIA IIKOJbHUKOB 2021/22 rr.

BC{ Ll IIKOJILHBII DTATI

BOEPOCCUACKAS (I)I/I3I/IKA 11 K.]IACC

ONnUMNUALA
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Kpurepuu 1 MeTOAUKH OLICHUBAHUS

BBINOJHEHHBIX OJTUMITHAHBIX 3aaHUN 1) paﬁoTLI JKIOpH
MakcuMaJILHOE KOJHNYEeCTBO 0aJLJ10B- 50 0a/1;10B

3apaua Nel (10 6as10B)

JaHbl 1Be MPY>KUHBI U3 OMHAKOBOTO Marepuana, KaKias U3 KOTOPBIX CBHTa BUTOK K BUTKY. KomndecTBo
BUTKOB B IIPYKMHax OAMHAKOBO. llepBas mnpyxuHa C INpaBOil HABHMBKOW, BTOpas IpPYKHUHA C JIEBOU
HABUBKOW. JlnaMeTpsl mpyxuH 3 MM ¥ 9 MM, JJIMHBI IPYXUH | CM ¥ 7 CM, AMAMETPhI IPOBOJIOK MPYKUH
0,2 MM 1 0,6 mm. KoaddunmeHT xectkoct niepsoit npyxunsl 14 H/m. Haiigure ko3 duimeHT xecTkocTi
BTOPOM IIPY>KUHBI.

OCHOBHbIE MAPAMETPbI NPYXWH

L — anuHa npyxuHbl B CBO60HOM COCTORHUM
D — BHyTpeHHuin auameTp NpyXuHbI
d — guameTp NPOBONOKK NPYXUHBI

MpyxwuHa c Neson HABUBKOW

Bo3smosicnoe pewrenue u Kpumepuu oueHUGAHUA
Di=3mMM D2=9MMm Li=lcm Lo=7cm di1=02mm d2=0,6 MM ki=14 H/M™
k2-?

I.KOS(b(bI/H_II/ICHT KCECTKOCTH OT HAIIPpaBJICHUS HABMBKU HC 3aBUCHUT.
HYCTB N- KOJIHYeCTBO BUTKOB B IIPpY>KHUHC.
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3agaya Ne 2 (10 6an10B)

Onnax el 6apoH MIoHXTay3eH MOJHSIICSA HA MPUBS3aHHOM K 3€MJIC BO3AYIIHOM IIape HaJ MOJIeM
0051 Ha BBICOTY 150 M. MHUMO HETO, MapajliebHO 3eMJIe, ITPOJIETACT TSDKEJIO0E SIPO, MYIMEHHOE U3
Jarepsi HenpusTens. bapoH caguTcs Ha SApO M JIETUT Ha HEM JO0 camoil 3emud. Haitaure, nmon
KaKuM YTJIOM O K TOPH30HTY OBLIO 3amyIIeHO sApO, eciu MIOHXray3eH MpU3eMIIHICS Ha
paccrosHun 150 MeTpoB 1O TOpPU30HTANIM OT BO3AYIIHOro mapa. Maccel siapa u OapoHa
onrHakoBbl. CONPOTUBIEHUEM BO3/lyXa MpeHeOpeyb.

Pemenne:
MroHxray3eH BMECTe ¢ siApoM Hadan rnoset Ha Beicote H=150 M u nponeren 1o npuzemiieHus 1o
H
TOpU30HTAIIM Takoe ke paccrosinue H. [Toatomy Bpems nosiera paBHO t =, |[—, TOpU30HTaIbHAsA
H gH

CKOpOCTh MIOHXTay3eHa Ha Si7Jpe PaBHSIIACH Vrop. = — = >

W3 3akoHAa COXpaHEHUS MMITYJIbCa MOXXHO HAaWTH CKOPOCTH SIpa Tepell TeM MOMEHTOM,
KOrjJla Ha Hero cen MioHxray3eH (Macchl OapoHa M sijpa OJAMHAKOBBI U paBHBI M): Mugpa x=

2Mvrop, OTKYZA Vsapa x = 2Vrop= JZQH . 3HAUUT, AAPO U3 Jareps HEMPHUATENS ObLUIO 3amyIIeHO C

TaKOM € TOPU30HTAIBLHON COCTABIISIIOLIECH CKOPOCTH.
BepTukanbHyl0 COCTaBISIONIYI0 HauyaldbHOW CKOPOCTH JIETKO OMNpPENEeNIUTh U3 TeX
COO00paXKeHMil, UTO OHA YMEHBIINJIACh 10 HYJIS 32 BpeMsl IoJIeTa siipa oT 3eMiid 10 MioHxray3eHa

Vsapay= /20H .

VToJ1 @, 01 KOTOPBIM SIAPO OBLIO 3aIYIICHO K TOPH30HTY, paBeH
o = arctg (Vsmpa y/ Vaxpa x) = arctg 1= 45°,

Ilpumepnvie Kpumepuu oyenusanus 3adauu:

Onucana kunemamuxa 0gudicenus bapoxa Ha siope (onpedeieHo epems nojiema U Nowy4eHo
8blpadicerue 0isi 20PU30HMAILHOU cOCmaegsowell ckopocmu)- 3 bana.

3anucan 3aKoH coxpanenuss uMnyIbca OJisk Heynpy2o2o e3aumooelicmsaus 6apoua u a0pa — 3
banna.

Onpeoenenvl 20pu30HMAIbHASA U BEPMUKANbHASL COCMABIAIOWUE HAY. CKOPOCMU A0pa — 3
banna.

Hatioen yeon — 1 6ann.

3agaua Ne3 (10 6an110B)

B BepTuKanbHO pacmooKEHHOM IWJIMHIPHYECKOM COCYyIe, ITUIOMaJb CEYEHHs] KOTOporo S=23
cM?, moj mopmHeM BecomM P=10 H HaXoauTcs ofHOATOMHBIH Ta3. PaccTosHue Mexay THOM
cocyna u mopiHem h=30 cM. Ha BHyTpeHHel CTeHKe cOoCyma MMEETCSl CTOIMOPHOE KOJIBIO, HE
MO3BOJISIFOIIEE PACCTOSHUIO MEXAY THOM COCyJa U TOPIIHEM MpeBbICUTh BenumunHy H=50 cwm.
Kakoe xonmdectBo Temna Q HY)XHO COOOIIMTH Ta3y, YTOOBI €ro JAaBlieHHWE YBEIHUMUIOoch B a=1,5
paza? Atmocepnoe naBnenue pPo=100 klla.
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Pemrenne:
o Tex mop, moka IMOPIIEHb HE JAOCTHUTHET CTONOPHOrO KOJIbLAa, PAaClIMPEHUE ras3a IpU

P
HarpeBaHuu OyJeT MPOUCXOIUTH IIPU MOCTOSTHHOM JAaBICHUH P1= po+§. 3anuceiBasi ypaBHEHHS

COCTOAHUA HUACAJIIBHOI'O TIas3a B HadaJbHLIA MOMEHT BpEMCHM M B MOMCHT, KOrJa IIOPHICHb
JOCTUTaeT CTOMOPHOTO KoJibla, umeeM: P1hS = vRT1, p2HS = vRT>.

P
Ortcroia, U3MEHEHHUE TEMIIEPATyphl B 9TOM IIpoLiecce (C yd4eTOM PaBEHCTBA P1 = P2= po+§ ):

1 P
AT12=To- T1= — ( pot+—)(H-h)S.
vR S
COOTBETCTBEHHO, MOJYYEHHOE B 3TOM IIPOLIECCE [A30M TEIIO

3 3 5
AQ12= A1z + AU12= p1(H-h)S +E VR(T2- T1)= vR(T2- T1) + E VR(T2- Ty) = E VR(T2- Ty),

AQiz = 2 (oL )(H-S,

[Ipu nanpHelnIeM HarpeBaHWHM OOBEM Ta3a HE MEHSETCS, T.K. CTOMOPHOE KOJIBIO MPENSITCTBYET
MepeMEIIeHUI0 MOpITHA. B KOHEeYHOM cocTosHMM P3 = o P1. M3 ypaBHEHHUS STOTO COCTOSHHS
p3HS=vRT3 HaxoquM TemIeparypy

Ts= %( po+§)HS.
KonmaecTBo Temia, MOIyd4eHHOE Ia30M B 3TOM IIPOIIEecCe:
AQzF% VR(Ts- T2)= g ( pot+ g )(a-1) HS.
YyauteiBas, 4o AQ= AQ12+AQ23, moTyuaeM OTBET:
Q= w [(3a+2)H-5n]=210 .

Kpumepuu oyenusanus:

4 banna — 8epHO paccmMompeH npoyecc uzo0apHoco Hazpesanusi (onpeodeneHo OasieHue noo
NOpWIHeM, 3ANUCAHO YPABHEHUe COCMOSIHUS, Nepeblll 3aKOH MEPMOOUHAMUKU O U300apHO20
npoyecca);

4 banna — 6epHO pacCMOMPEH NPOYECC U30XOPHO2O HACPEBAHUSL,

2 6anna — natioeHo obuee KoIu4ecmeo meniomsl U NOJLYYEH YUCTEHHbIL OMEen.

3apaua Ned (10 6a10B)

Ha pucynke mokazaHa cxema CMEUIaHHOTO COE€IUHEHHs MPOBOAHUKOB. Onpenenuts Toku l1, 12 u
I3, Texymue uepe3 ammepmerpsl A1, A2 u As coorBercTBeHHO. Hampshkenne U = 10 B,
conpotuBienue R = 100 Om. ConpoTHBIEHHEM aMIIEPMETPOB MPEeHEOPEUb.

Bo3moorcnoe peuienue u Kpumepuu O4yeHUBAHUA .

1. OGmiee conmpoTUBIIEHNE BHEIIHEH YacTH MU
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3apaua Ne5 (10 6an10B)

[leTst BBITIOMHSIT PKCIIEPUMEHT 110 T€OMETPUUECKOi onTrke. C OMOIIBIO TOHKOW COOMPAIOIIEH JTMH3bI OH
TIOJTy4nJI 2 YEeTKUX HeﬁCTBHTeHBHBIX I/I306pa)KeHI/I$[ Ha 3KpaHE€, HC MCHA paCCTOAHNUE MCXKAY MPEAMETOM U
skpaHoM. B miepBoMm ciydae Ilerst momydmt nzobpakeHre mpeaMera Ha 3KpaHe BBICOTON 4 CM M BO BTOPOM
cirydae BeIcOToM 9 cM. UeMy jke paBHa BBICOTA CAMOTo TpeaMmera?

Bo3M0.71cuoepemeHue U Kpumepuu OE(EHMGaHu}l:
h= \.'Hj_H: =6 cM

OneHka peneHus:
3ammcana ¢hopMyiia sl pacdeTa YBEITHICHUS JIUH3BI IS JBYX CITyJacB:
Fo  H  fz _ Hp

PRl : d:= ~ 2 Gajna.

Bammcana (opMyIia JIMH3BL 1T ABYX HOJOKEHWH mpeaMera u uzobpaxenns 1/ fi +1/d=1/F 1/f, + 1/d;
=1/F — 2 Ganna.

[TosydeHo, 4To MPH HEU3MEHHOM PACCTOSIHUHM MEX Ty TipenmeroM u okpaHoMm fi = dy, f> = d; — 3 Gasna.

W3 ypaBHEHHsI % = Hi MOJTY4YEHO BBIPAKEHHUE JIJIs pacdera BBICOThI IIPeIMeTa

h= v Hj_Hg - 2 Oamna.

[omy4deH mpaBUIIBHBIN YHUCIOBON pe3ynbTatr — 1 6am.



