1. «YenHOouHBI Oer»
B mkogpHBIX COPEBHOBAHUSX IO YeTHOYHOMY Oery ydacTBoBanu Kocts u Mumia.
I'paduk 3aBUCUMOCTH KOOPAMHATHI OT BPEMEHHU Ka)XI0T0 IOHOIIN MMOKA3aH Ha PUCYHKAaX.

1) [TocTpotiTe rpaduk 3aBUCUMOCTH TPOSKIIMH CKOPOCTH OT BPEMEHH JIJIs1 KKIOTO IOHOIIIH.
2) Hackonbko 6mke k okoHUaHuto 3a0era Koctst mo cpaBHeHHIO ¢ MUIe# K HCXOLy BTOPOH CEKYHIbI?
3) C Kakol CKOpPOCTBIO JTOJDKEH ObLT ObI IBUTAaThCs MHUIIIa Ha y9acTKE OT IIECTOM 10 JACBATON CEKYH/IbI,
eciu OBl OH, B CpeHeEM, Oexal Tak ke, kak Koctsa?
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Bosmoscnoe pewenue:

ITockonbKy Ha Bcex ydacTkax 000MX rpa)uKoB UMEEM JIMHEHHYIO 3aBUCUMOCTb => JIBUKEHHE PABHOMEPHOE
U TPSMOJMHEHHOE, a CKOPOCTh Ha KaXIOM y4YacTKe IOCTOsSHHA, HalTH e€ MOoxHO u3 rpaduka. Torma
[IOJIy4aeM:

Vx, m/c

\

b

CunuMm o0o3HaveHa mpoekuus ckopoctu KocTtu, kpacHbIM — Muim.
[TyTh, npoliaeHHBIE KaXAbIM FOHOIIEH €CTh TUIOMAb 101 TPaPUKOM CKOPOCTH OT BPEMEHHU.
Sc=27m;S,=15m; S, — S, =12 m™m

S «
Vep = i , e Sy — BECh MYTh, t; — BCE BpEMSL.

M M
Vepk = 3 = UM = 1,5 ~ =>CpenHsis CKopocTh Muru OyeT BhIIIE B JIBa pasa.
3Ha4YMT, KX/l yJyacTOK MyTH Mutia goimkeH OyJIeT NpoXoAuTh BABOE ObIcTpee.
M M
ITockonbKy CKOpOCTH ObliIa paBHA IO MOAYIIO 2 ~ =>HOBas CKOPOCTE 10 MOJTYJTIO Oyner paBHa 4 -

Cucmema oyenusanusn 3aoauu:

VYkazaHo, 4TO Ha Kaxa0M ydactke Muia u KocTts 1BUraiiuch paBHOMEPHO U MPSAMOJUHEHO — 1 0aswI
[Toctpoen rpaduk u3 n.1 — 2 6anaaa

[TocuuTan nmyTh, npoinennsiit Kocreit 3a nepsoie 9 cexynn — 1 6as

ITocunTan nmyTh, npoiieHHbIM Mumiei 3a nepsele 9 cekyna — 1 6amn

Haiinena paznocts nyreit Mumm u Koctu 3a nepsbie 9 cexynn — 1 6as

JlaHo ompenenenue cpeaHeit myreBoi ckopocT — 1 6asun

CocunraHna cpequss myreBas ckopoctb Koctu — 1 6asn

CocunraHa cpefHss myTeBas CKopocTb Muiu — 1 6amnn

ITokazano, yTo Muia JOJKEH JIBUTAThCs BABOE ObICTpee HAa ydyacTKe OT LIECTOM J0 JEBATOM CEKyHIBI,
9TOOBI, B CpeIHEM, OeXaTh Tak ke, kak Kocts — 1 6am

Maxkcumanonwiit 6ann 3a noanoe peutenue — 10 dannoe



2. «OT nepeMeHbl MECT CyMMa MEHSIETCS»

OO611ee cOmpOTUBIICHHUE YIaCcTKa IEIH, U300pakEHHOTO Ha pUCyHKE, paBHO 20 OMm.

Ecnu nomensaTs Mmecramu pesuctopsl 1 u 3, conporusnenue ysennunutces Ha 0,4%. Ecnu nmoMeHsATs MecTamMu
1 u 2, To conpoTuBIieHHE cXeMbl cTaHeT B 10 pa3 Oosbie nmepBoHavanbHOr0. OnpeaenuTe COnpoTUBIICHUE
pesuctopos 1,2 u 3.
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Bo3M0.m'H0epemeHue:
) ycioBuAa CICAYCT TPHU BO3MOXHBIX CMCHIAHHBIX COCAMHCHHA, CYMMApPHOC COIIPOTUBJICHHUEC KOTOPOI'o

MOJXHO COCUHHUTATh CICAYIOIIUM O6p&30MI

Ryy = R, + R’ZR;B => Ry, = 20 Om 1)
Ry, = R, + R’jf;g => Ry, = 200 Om )
Rys = Ry + R’?f;l => Ry = 20,08 OM ©)

HpI/IBeI[éM K O6H.[€My 3HaMCHATCIIIO U 3aMCTHUM, YTO YUCIHUTCJIb BO BCCX TpéX YPaBHCHUAX OAUHAKOB.

R iR = 20 Om 4)
RiRs*+RoR3+R2Ry _ 500 ©)
Ry+R3
RiR3+RaR3+RyR1 _ 20,08 OM ©6)
Ry+R;

[Tonenum (4) Ha (5) u (4) Ha (6), MONYYUM CUCTEMY:

R{+R3
Ro+Rs = 1.004 (7)
R1+R, !

JIOMHOKMM Ha 3HaMEHaTeNb U BBIpa3uM, K npumepy, R, u Rz yepe3 R;. [lonyuum:

19,036
R2 = R1
0,964 8
R. — 1,044R (8)
37 0964 1

[TonacraBum B (1) 1 Bepazum R, a 3aTeM OCTaJIbHBIE.

[Tonyuum: Ry = 9,8684 Om; R, = 194,8692 Om; R; = 20,6873 Om

Cucmema oyenusanusn 3aoauu:

Cocrasnensl ypaBaenus (1), (2), (3) — 2 6anaa

Haiinensr 3nauenust coctarieHa cucrema (7) — 2 6aia
Bripaxkensl conpotuBnenus R, u R; yepe3 R, — 3 6anna
Haiinenbl 3HaueHus CONPOTUBIIEHUNA PE3UCTOPOB — 3 faslIa
Maxkcumanvnwiit 6ann 3a noanoe peutenue — 10 oannos



3. «Kynunap»

MaxkcuM pemua NOTPpEeHUPOBATHCS Nepel KYIMHAPHBIM KOHKYpcoM. OH B3sJ1 aTIOMHHHUEBYIO KacTPIOJIO C
BOJIOH, 3aKpbLI AITIOMUHHUEBOU KPBILLKOM u [IOCTaBUII Ha ra3oByIO IJIUTY.
MaxkcuM 3ameTwi1, uto npu 3ToM Boga ¢ 50°C go 51°C HarpeBanach 5 CEKyHJ, a €CIIM B3SITh ATFOMUHHEBYIO
KAaCTPIOJIIO C BJBOE€ MEHBUIMM PaJWyCOM JIHAa U BJBOE MEHbILIEH BBICOTOH, HO C TAKUM )K€ KOJIMYECTBOM
BOJIbl, YBEJTUYMB KOJMYECTBO CrOPAeMoOro ra3a B €JIMHUILY BpEMEHHU B mositopa pasa, To ¢ 50°C qo 51°C Boga
OyJIeT HarpeBaThCs YKe 2 CeKYH/Ib. 3a Kakoe BpeMsl BoJa OCTBIHET B MayieHbKOM KacTprose ¢ 51°C go 50°C,
€cJin €€ CHATD C IUIUTHI?

TemnoéMKoCcTh KacTproIu NpeHeOpeKUMO Maa.

Bo3moosicnoe pewenue:

Tak kak npu yBEeTHMYEHUHM MOIIHOCTH HarpeBaressl B MOJITOpa pa3a BpeMsl YMEHbBIIIUIOCHh HE B MOJITOpA pasa,
TO CYIIECTBYET OTTOK Teria. [IoCKOIbKY KacTprOJis 3aKphITasi, TO 3TOT OTTOK HMPOHCXOJUT HUCKIIIOYUTEIHHO
C MIOBEPXHOCTH KACTPIOJIH.

ITycts P — MomHOCT TeruionoTepb, N — MomiHoCTh HarpeBarens. Torma P = kSAt , rae k — koadduruent
MPONOPIMOHAILHOCTH JIJISl JAHHOTO BHJIA KaCTPIOJIU, S — TUIOMIA/Ib MIOBEPXHOCTH KacTproyn, At - pa3HOCTh

TEMIIEpaTypbl IOBEPXHOCTU KAaCTPIOJIM U OKpYyXkaromien cpenbl. OTiandaercs B 000UX cilydyasx HarpeBaHMsI
o P
TOJIBKO IUIOLIa/lb IOBEPXHOCTU => ecliu Py- MOIIHOCTb TEMJIONOTEPh OOJBIION KacTPIOJIU, TO :0 —

MOIITHOCTh TEIUIONOTEPh MAJCHBKOW KACTPIOJNHM, TaK KakK IUIONIAJlb TMOBEPXHOCTH MAJICHBKOH KaCTPIOJIU
BUYETBEPO MEHbIIIE TUIONIA/IM TOBEPXHOCTH Oobioit (S = 2nr (r + h)).

Torna umeem Tpu ypaBHEHUs TEIUIOBOro OanaHca:

caT = (15N - 2) ¢, )
CAT =2t 3)

I'me t; = 5¢, t, = 3¢, C — TemI0éMKOCTh BOJIBI B KACTPIOJIE.

Pemrast oty cucremy Haxomum t; = 25c.

Cucmema oyenueanusn 3a0auu:

[TokazaHo, uto OyneT oTTok Temna — 1 6amn

Ilokxa3aHo, OT Yero 3aBUCUT OTTOK Temia — 1 0an

[TocunTaHO COOTHOIIIEHHE OTTOKOB B MaJICHBKOM 1 OONBIIION KacTproyie — 2 6aJjiia
VYpasuenue (1) — 1 6ana

VYpasuenue (2) — 1 6ana

VYpasuenue (3) — 1 6ana

Haxoxnenue t; — 3 6aaaa

Maxcumanvhutii 6ann 3a nonnoe peuenue — 10 6annos



4. «MexaHuKyc»

Mexanukyc moWMan AJutaiuHa C KOBPOM-CaMOJIETOM B OYTBUIKY M pas3TisblBal MX dYepe3 JMH3Y. B
HEKOTOPBI MOMEHT BpPEMEHH KOBEp JIETEN IMAPAUICIBHO IVIABHOW ONTUYECKOM OCH JIMH3BI TaK, Kak
MOKa3aHo Ha pucyHKe. bimkaiimii Kpail KOBpa-caMosiéTa HaxoauTcs Ha pacctosauu |=81 MM, paccrosHue
no I'OO ot koBpa-camonéra — h=9 mm. MexaHHKyC 3HaeT, YyTO HM300paKCHHE KOBpa-caMoiETa BJIIBOC
MEHBbIIIE TI0 JUIMHE, YeM caM KoBEp-caMoJ€T B OyTbulke. [lomorure MexaHUKyCy OnpeaenuTs AIHMHY KOBpa-
camoin€ra. POKYCHOE PacCTOSHUE Y JIMH3bI paBHO F=40 MM.

81mm

|

=
9mm

Bo3smoosrcnoe pewenue:
[TocTponM n300pakeHHe KOBpa-caMoJIETa B JINH3E:

di lo

f2 d-=di+1s

N3 pucyHnka BUIHO, 4TO

AaH,F~n0FD => A P op 2 P
! 7 D0 OF ~d,—F
ABHF~A0FC => o0 2 EH o0 = dai
7 Co0 FD “d,—F
hFl,

1,1 1, Fd
AL TFT AT CF
1, 1__, _ Fd,
HYG,TF T CF

ITo yCJ'IOBI/IIOi—O =2=>1,=2
1

Pemast 3Ty cuctemMy ypaBHEeHU#, HaxoauM [y = 39 MM.

Cucmema oyenusanusn 3aoauu:
[Toctpoeno nzobpakeHne KoBpa-camoyéra — 2 6ajjia

Haiinena popmyna Iy = /(f, — f1)2 + DC? — 2 6anna

Hanucana gopmysa TOHKOM JIMH3BI 711 OJHOTO KOHIIA KOBpa-camouiéra — 1 6asn
Hanwucana gopmyiia TOHKOM JHH3BI JJIs1 BTOPOTO KOHIA KOBpa-caMonéra — 1 6aJwn
3anucaHo BeIpaXXeHUE AJIs IPOJOJIBHOr0 yBenuueHus — 1 6an

Haiinena [, = 39 MM — 3 6aaa

Maxkcumanvnwiit 6ann 3a noanoe peutenue — 10 oannos




