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OnpegenvTe CKOPOCTb TeUEHUS PEK.

B cvcTeme oTcyeTa, CBA3aHHOM C BOAOW, MIOT ABMXKETCS Nog yrioMm 45° k 6epery (4To ciedyeT 13 3aKoHa CI0XeHUst CKOPOCTEN) 1 3a BpeMsi t MepemMeLLaeTcs Ha paccTosiHme
OA. 3a 370 xe BpeMs peka CHOCWT ero Ha pacctosiHne AB = ut. 3ameTum, uto pacctosHne AH = OH = d.

>
» U

ut

R R
O

C yueToMm TeopeMsl Mudaropa (HB)2 = 1>~ d? v cootHoweHus ut = AH + H B, nonyunm:

VE—dZ+d

t

u =

Oteem: u &~ 3,14Mm/c.
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3a Kakoe MUHUMaNbHOE BPeMS T TaHK, ABUrasiCb C MOCTOSAHHOM CKOPOCTBIO, CMOXET NMPOoexaTh Mo OKPY>XXHOCTW pagnyca R?

v?

yCKOPEHI/Ie TaHKa, ABVXKYLLEeroca c MOCTOSIHHOM CKOPOCTbKO v, paBHO a = E 1 B NHO6OM Touke TpaekTopum HanpassieHO BAO/b HaK/JOHHOW MIOCKOCTU K LeHTpy

OKPY>KHOCTW.

B nnockocty, B KOTOpOI7I NPONCXOANT ABVDKEHWE, NeXaT: BEKTOP CUJ1bl TPEHWA MOKOA (FyCEHVILI,bI He I'IpOCKaJ'Ib3bIBaI-OT) FTp'

BEKTOpPa Ch1bl TAXKECTV BAOIb MTOCKOCTN. B nepneHAnKyaapHOM K NIOCKOCTUN HanpaBeHMN Ha TaHK ,D,eI7ICTByET Cchna HOpMa}'IbHOIZ peakunmn N = mg Cos &x.

BekTOp ma n F' = mgsin « - coctaBnstoLlas

Cwuna TPEHUA NMOKOA MOXET NMPUHMMATb ntoboe 3HayeHne 13 MHTEpPBana

0 < F,, < pmgcosa.

YT06bI BpeMA ABVXKEHUA TaHKa 6bI710 MUHUMAaNbHbIM, OH A0J1KeH ABNTraTbCA C MAaKCMMalbHO BO3MOXHOW CKOPOCTbHO. Ho npwm 60/bLLNX CKOPOCTAX CUIbl TDEHUA MOXKET He
XBaTaTb ANA ABVIXKEHNA C HY>XXHbIM YCKOPEHNMEM.

Bbipa3um cvny TpeHusa 13 BTOPOro 3akoHa HboToHa:
=mad — F.

F.

M3 nonyquHon q)OpMyﬂbl cnegyet, UTto MOA4yNb PasHOCTV BEKTOPOB mauwn F MaKCrManeH, Korfa 3T BeKTOPbl HarmnpaB/1€Hbl MPOTUBOMOJ/IOXKHO, T.€. B HDKHEN Touke
TpaeKkTopumn. CnepoBaTtefibHO, TAHK CMOXeT |'|pO|7ITVI BCHO TPAEKTOPUHO C MOCTOSAHHO CKOPOCTbH v, €CN BbINONTHUTCA yC/10BUE!

<
()

< pmgcos a« — mgsin «,

"R

KOTOpOe 1 onpejendetr MakCMa/lbHYH CKOPOCTb:

Umaz = \/gR(u cosa — sina),
Y MUHUMaNbHOE BPeMs ABVXEHUS TaHKa Mo OKPYXXHOCTU:

OTBeT:

t . = f—
" Vmas V/(pcosa —sina)

2mR 2T R
.
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Pa3yMeeTc9|, BCe 3TO CnpaBeanvBo Npu > th.’, B MPOTMBHOM C/iy4dae 6e3 NMpocCKanb3biBaHNA TaHK HE CMOT Obl Aaxe CTOATb Ha MecTe.

Yemy ByeT paBeH MaKCUMabHbIA Yron y Mexzay BeEKTOpaMu CUJbl TPEHUS 1 YCKOPEHMS TaHKa BO BPEMS 3TOTO ABUXEHUSA?

Halizem MakcManbHbIA Yo Mexzy BEKTOPOM CU/bl TPEHWS U YCKOPeHWst TaHKa. MoCKo/IbKy BEKTOP mMd UMeeT GUKCMPOBAHHYH BENUMHY, HO pa3HOe HanpasieHvie B

pa3HbIX TOUKaxX TpaekTopuu, a BekTop F' - drkcnpoBaHHYyH BENMUNHY 1 HanpaBieHUe, TO FeoMeTpudeck GpopmMyna

F.,,=ma—F

O3Ha4aeT, YTO KOHLbI BEKTOPOB CUJ1 TPEHWA NeXaT Ha OKPY>XKHOCTU C paAnyCoM, paBHbIM MOAY/THO BEKTOPA m?i, a X Haydasla Haxo4ATCA B TOYKe, KOTOpadA CABMHYTA Ha
BE&/INYNHY F' no oTHOLEHMIo K LEeHTPY 3TON OKPY>XHOCTU (cm. PNCYHOK; MOKa3aHO BblYMTaHMeE TO/IbKO O,U,HOI‘/JI napsbl BeKTOpOB).

Kak cnefyeT U3 prcyHKa, MOXKET peain30BbiBaTbCA ABa BaplaHTa.

1) Ecivi mogynb cunbl F' 6onbLue Moaynst BeKTopa md nunm

mgsina > mg(pcosa — sina) = p < 2tga(Manoe TpeHue),

CABUWIT OKPY>KHOCTW, Ha KOTOPOW lexaT KOHLLbl BeKTOpa CU/bl TPeHUs!, 6o/blLe ee paamyca (MMEeHHO 3TOT C/lyYail MoKasaH Ha PUCYHKeE), U Yron 7y Mexay BEKTOPOM CUbI

TPeHVsi 1 BEKTOPOM md (OTMeUeH Ayroi Ha pucyHke) namersietcs ot v = 0° (Bektopbl ma v cunbl F' coHanpasnensl) go v = 180° (sektopsl ma 1 cunsl F' HanpasneHsb!
MPOTVNBOIMOJIOXKHO).
Ecnm ke mogynb cunsl F' meHbLue Mogyns BekTopa md, Uim

mgsina < mg(pcosa — sina) = p > 2tga(Gosblioe TpeHHE),

TO 1 B C/lydae coHanpaeaeHHbIX BEKTOPOB md v F, 1 B clyyae NpOTUBOMOIOXKHO HaMpaBAeHHbIX, yroa Mexay BekTopaMu md v F' paBeH Hyto, 1, ciefoBaTensHo,

cyuecTByeTt MaKCUManbHbIN yron mexay stTiMum BeKTopamMmu (BblUYMTaAHME BEKTOPOB mad v F BeinonHeHo Ha pl/lcyHKe).



[na HaxoXaeHWst 3Toro yrna MOXXHO NPUMEHUTb TeEOPEMY CUHYCOB K TPEYTroJIbHNKY CUJT:

F ma

siny  sing’

rae [ - yron Mexzay BEKTOPOM CUJbl TPEHUS 1 BEKTOPOM — F' (CM. prCyHOK). MOCKONBKY MOAYV BEKTOPOB md 1 F' Hen3MeHHbI BO BCEX TOUKAX TPAEKTOPMU, TO Yros -y
MaKCcUManeH, Korga MakcumaneH cudyc yrna §, T.e. § = 90°. B 3ToM ciydae CMHYC MakCYManbHOTO yria MexJy BEKTOPaMu CUJibl TPEHUS 1 YCKOPEeHWst PaBeH:

OTBeT:

. sin tgo
siny = - =
[ Cosx — sin & un— tga
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Haliaute kakas TeMnepaTtypa ycTaHOBUTCS B 6ake uepe3 60/bLIoe Bpemsi?

1. CTakaH c 0OTBOZAHO Tpy6KOI paboTaeT no NpuHLUMMY cudoHa. MepBblii pa3 ypoBeHb BOALI B HEM MOBLILLAETCS B TeUeHMe BpeMeHu 5. MNoc/ie 3anonHeHus
rOPU30HTaIbHOM YacTy TPY6KM BOoAa 6bICTPO OTBOAMTCS 13 CTakaHa U ee ypoBeHb onyckaeTtcs Ha 4h. [lanee npouecc NoBTOPSIeTCs C NEPUOANUHOCTLIO 47,
TakvM 06pa3oM, 3a nepBble 5T B 6aK MOCTYNaeT TObKO X0/I0A4HAs BOZA 1 B MEPBOM TEMI006MeHe NMprHMMaeT yyacTue 47y ropsveli BoAbl U 2721 XON0AHOW. U3

ypaBHeHUs TensoBoro 6anaHca:

Atpe(tyr — t1) + 4rpc(te —t2) = 0,

HaxoAMM TeMnepaTypy B bake nocsie nepsoro Tenao0o0bmMeHa%

_htt  peq

zl
2. B TeyeHnun cnegytroLLero nHTepBeana BpemMeHu 41 B 6aK MOCTYyMNaeT TONIbKO X0J104Hasa BoJa U TeMnepaTypa CoAep>XXnmoro 6aka noHwxaetcst Ao tza. L3 ypaBHeHUA
TenaoBoro banaHca:

4Tﬂc(tx2 - tl) + 127/'Lc(tac2 - t2) =0,

t; + 3t
o= "2 _375C
1
3. OuepezHasi mopuMs ropsdeli Boabl Maccoli 47 NoBbICUT TemnepaTypy 6aka Ao tgs:

8rpc(tzs — t1) + 127pc(tes — t2) =0,

2t 43t

t =48°C
3 5
4. K momeHTy BpemeHn 107 B 6ak A06aBUTCS eLue 27 (4 XONOAHON BOAbI, Y K STOMY MOMEHTY TeMrepaTtypa B 6ake cTaHeT tyq.

8ruc(tea — t1) + 141pc(tea — t2) =0,

A+ Th

=45,5°C
11

4

5.3a uukn 47 B 6ak fgobasnseTcs 47 ropsdeli u 871 XONOAHOM BOAbl. 9Ta CMECb UMEET CPEAHIO TeEMMepaTypy ty:

Arpc(ty — t1) + 87pc(ts —t2) =0,

1t 4+ 72t
toy = % = 43,3°C
MosToMy TeMnepaTypa B 6ake 6onblue Yem 4o tz1 = 55°C nogHumaTscs yxe He 6yger.
OTBerT:
t,1 = 55°C

Kakoro MakcvmManbHOro 3HayeHuvst JocTvrasa Temnepatypa B 6ake?

Yepes 60/1bLLIOE KONMYECTBO LMKI0B TeMMepaTypa yCTaHOBUTCS PaBHOW .
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OTBerT:

t, = 43,3°C

2.50

ﬂOCTpOVITe I'paq)VIK 3aBNCMMOCT TeMnepaTypbl BOAbI B bake oT BpemMeHn ANA NHTepBasia OT 3T Ao 107 oT Hayana 3anosHeHMs cTakaHa.

3

3ameTunMm, UTo y4acTkm rpadrika, COOTBETCTBYIOLLME YMEHbLUEHWNIO TeMmepaTypbl BOAbl BHYTPY NeprogoB 4T, He nHeliHbIe, a ABASIOTCSA yYacTKaMuy runepbos. VIckomblii
rpaduk nmeet BUA;

OTBeT:

At, °C
60

30

20

10 z
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KakoBa HauasbHas TemMnepaTypa apeoMeTpoB B 1abopaTtopuu toka?

A) PaccMOTpUM MepBbli cyyald, Korga TemnepaTypa apeoMeTpoB ty Bbillie, YeM HauaabHas TemrepaTypa XUAKOCTW. Toraa HauyanbHas TeMrnepaTtypa Xuakoctu (no
rpaduky) pasHa 21, 5°C, a yctaHoBuBLLasic B pesynsTaTe TernsoobmeHa ¢ apeometpom - 26, 5°C. Mycts C), - Tennoémkocts xungroctu, C, - TenI0éMKOCTL apeoMeTpa.

3anuiuem ypaBHeHe TenaoBoro 6anaHca:

Cy - 5°C = Cy(to — 26,5°C).

Mocne onyckaHys BTOPOro apeoMeTpa TeMrepatypa XUAKOCTY YBENMUNBAETCA U CTaHOBUTCA paBHol 27, 4°C. 3anuiweM ypasHeHe TEMI0BOro 6anaHca Ans AByxX
apeomMeTposB:

C.(27,4°C — 21,5°C) = 2C, (t, — 27,4°C).

OTcroaa:

5,9°C  2(to —27,4°C) 10-27,4°C — 5,9 -26,5°C

= =ty = = 28, 7OC.
5°C (t, — 26,5°C) " 10—5,9

B) PaccmoTpum BTOpPOIA ciyyald, Koraa TeMnepaTtypa apeoMeTpoB ty HIKe, YeM HayanbHas TeMnepaTtypa XUAKOCTU. Torga HavasibHas TemnepaTypa XXUAKOCTU paBHa
26, 5°C, a ycTaHOBUBLUAACS B pesy/ibTaTe TersioobmMeHa ¢ nepesiM apeomeTtpom 21, 5°C. 3anuwem ypasHeHMe TernioBoro 6anaHca:

C,. -5°C = C,(21,5°C — t).

Mocne onyckaHvs BTOPOro apeoMeTpa TemMrnepaTypa XUAKOCTV YMeHbLLAeTcs 1 cTaHoBuTcs pasHoii 20, 5°C. 3anvwem ypasHeHve 418 4ByX apeoMeTpoB:

C,(26,5°C — 20,5°C) = 2C,(20,5°C — ;).

OTcroga:

6°C 2(20,5°C — to) 10-20,5°C —6-21,5°C B

= :}t = 1900-
5°C  (21,5°C—t5)  ° 10— 6

Oteet: 19°C nnn 28, 7°C

2020 -- We are what they grow beyond.


https://pho.rs/p/list/
https://pho.rs/e/
https://pho.rs/p/251
https://pho.rs/p/251/s
https://pho.rs/p/251/h
https://pho.rs/p/251/m
https://pho.rs/p/251/b
https://pho.rs/
https://pho.rs/p/list/
https://pho.rs/e/

PeweHne

-

YcnoBue

S PewieHune

|

MNopackasku

=

Paz6annoBka
E MaTtepuansl

PepakTunpoBaTtb ~

Mo M3BEeCTHLIM MoKasaHusaM BosbTMeTpa Vi 1 amnepmetpa A; (U = 1B, I; = 6MKA) onpegenvTe nokasaHus ocTasbHbIX MPUB0POE B 31eKTPUYECKol Lenu,

cxema KOTOpOUi NprBeseHa Ha pycyHKe. Bce BONIbTMETPbI O MHAKOBbIE 1 X COMPOTMBAEHMS ropa3zo 6o/bLue conpoTUBAEHWI aMNepMeTpOoB.

Po/lb NCTOYHMKa TOKa B LIEMY BbINOHSAET OMMeTP. Tak Kak COMpOTUB/IEHNS aMNepMeTPOB Maslbl U LieMb He COAEPXXUT KOHTYPOB 6e3 BOIbTMETPOB, BE/IMUYNHbBI TOKOB BO
BCeX BETBSIX OMpeAeNstoTCs CONPOTUBNEHNSIMUA BOJIbTMETPOB, KOTOPbIE MOXHO PacCMaTpriBaTh Kak pe3ncTopbl ¢ ConpoTueaeHmsMn Ry .
SKBMBANIEHTHas CXeMa Lienu MoXeT 6bITb NpeAcTaBieHa Tak:

34ecb BOIbTMETPbl 0603HaYeHbl Kak pe3ncTopsbl (Udpamu 1, 2, 3, 4, 5 1 6 noKka3aHO COOTBETCTBME BOIbTMETPOB Pe3ncTopam), amnepMeTpbl 3aMeHeHbl naeanbHbIMN
NPOBOAHVKaMM, OMMeTp 0603HaueH Kak MCTOUHVIK TOKa, BblAeNeHbl MPOBOAHMK, Yepes3 KOTopbI 3a4aH Tok (bb), 1 BoAbTMETp, Ha KOTOPOM 3aZaHo HanpsixeHue (Ne 3).
COOTHOLLEHMS MeXAy CMNaMU TOKa B BETBAX YMPOLLEHHON CXeMbl MOXHO HaWTW C MOMOLLIbIO 3akoHa Oma 1 € yyeTom nepBoro npasuna Kupxroda.

0O603HauMM TOK, TeKyLnii Yepes BonbTMeTp Ne 3, 3a I, Torga Takoii xe Tok 6yaeT Teub 1 Yepes BoibTMETP Ne 4, a yepes BonbTMeTpbl Ne 1 11 Ne 2, noiiget Tok 21.

(v

Tak Kak HanpsixeHne Mexay y3namu b n a pasHo 51 Ry, To uepes BonbTMeTpbl Ne 5 1 Ne6 noligyT Toku no 51.

21
e m—
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a

r]pI/IMEHﬂﬂ rnepesoe npasuio Kmpxroq)a, HaI7IAEM OCTaBLUMECHA TOKWM Yepe3 nepeMblHkn 1 OMMETP!
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V3-3a paBeHCTBa COI'IpOTVIB}'IEHVIVI NMOKa3aHMA BOJIbTMETPOB NponopLoHalibHbl BE/IMYNHAM C1 TOKOB, MPOTEKALLNX Yepe3 HUX.
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AHanornyHo, NPOMNopLIMOHanbHbl TOKaM 1 MOoKa3aHWs aMrnepMeTpoB.

10MmxA SMEA

MokasaHnsi OMMETPa MOXHO HaWTK, pasAeniviB HanpsXkeHne Ha BHeLLHEN Lenu Mexay y3i1amMu a U b, Ha cuy Toka, MpoTekatoLero Yepes oMMeTp:

OteeT: Ry = 5B/12MKA = 417kOm.

2020 -- We are what they grow beyond.
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OI'IDEAEJ'II/ITG Maccy m Lenoykn.

N3mepum anviHy wenouku: L = 1, 0Mm.
OnpegennmM Maccy nucta popmata A4,

a) smepum pasmepsl ancta: a = 29, 7cm, b = 21, Ocm.
b) Paccuntaem mnowaab nncta: S = ab = 624cm”.
) Haiiaém maccy nancta: my, = S = 5,0r.

OnpegenM Maccy LLenoyKum.

a) V13 incTa M3roToBMM pblyar. YpaBHOBeLUMBAs pblyar Ha Kpako CTONa, HaliZéM MOTOXKEHMEe ero LeHTpa TAXEeCTU.
b) MoaBecnM Lienouky Ha Kpaii pblyara v HaiAEéM MONOXeHVE LIEHTPA TAXECTU CUCTEMBI.

A N

Y

V7.8 N,
S A L

SIS ;"1’ .
m,g mg
3anuiuem NpaBuio MOMEHTOB OTHOCUTEIbHO TOuUKM onopbl: m,gly = mgls, rae Iy v ly — paccTosHKA OT LLEHTPOB TSXKECTUN pblvara 1 Lienoyki 4o TOUKM Onopsbl.

d) Paccumtaem maccy Lienoyku:

l
OTtBeT: M = —lm,I = m& Or =9,5r
ly 48MM

MogBeckTe LIeNno4YKy Ha AByX 3y60t-||/|cn<ax, 3aKpenaeHHbIX Ha KpbILLKe CToNa, Tak, UTOBbI TOUKM noaseca Haxoannmcb Ha 0 AHOM YPOBHE. CHUMUTE 3aBUCUMOCTb

yrna @ mexay LLEHOHKOVI Yy TOYEK KpenjieHnAa N TOPN3OHTOM OT PaCCTOAHNA l MeXay ToUkKaMu rnojaseca (CM. pl/lcyHOK). |/|3MepEHI/IF| npoeeanTe And AnarnasoHa 3HaueHnm l oT
02090 cMm.

3aKkpenum € MOMOLLIbHO K/IeMKOM Macchl Ha Kpato CToa TPAHCMOPTUP 1 3y6OUNCTKI, KOTOPble ByayT UrpaTe pPOsib TOUEK KperaeHns Lenoyku.

HauasbHbI y4acToK LLenoyky MoYTH NPsIMONA, 11 3TO 06/1eryaeT CUMTbIBaHME MOKa3aHWiA C TpaHCMopTMpa. I3MeprM 3HaueH s YrioB o He MeHee YeM Ansa 11 3HaueHniA 1.
LLlar n3meHeHust NnapameTpa [ MoXeT 6bITb MOCTOAHHBIM, OAHAKO NPV MasbIX 3HaYeHUsX [ yron n3MeHseTcs He3HaUUTEIbHO, U LLAT B 3TOM C/lydae MOXHO BbI6paTh
6onbLue. Mpu I > 60cM yron nsameHsieTcs 6bICTpee, 1 ydllie MPOMepUTb AaHHbIV y4acTok 60/ee geTanbHo.

Pe3y/nbTaTbl 3aHOCUM B TabANLLY:

l,cm a,’
0 90
10 88

20 86
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30 84

l,cm a,®
40 81
50 76
55 73
60 70
65 67
70 64
75 60
80 55
85 48

MocTpoiite rpaduk (bopmaTt A5) 3aBUCUMOCTU FOPU3OHTANIbHO cocTaBnstollelt Ty, Cunbl HaTSXKEHWs LLenouKM B TOUKe KpeneHus oT [.

mg
B Touke nogeeca BepPTMKaibHaA COCTaBAAOLLaA CUbl HAaTAXEHNA paBHa Ty = T, YTO CnefyeT U3 CMMMEeTPUKn 3ajaydn N yCnoBUA paBHOBECKA BCEW LLeMOYKN. Toraa,

ybléTOM TOro, YTO CK/la HAaTAXEHWA HanpasaeHa rno KacaTtenbHowm K Lernoyke, noayymm:

T, = —Zct
2cg(a)

N r/

JlononHsgem TabnviLy n3mepeHuii:

l,cm a,’ ctg(a) T,, mH
0 90 0,00 0,0
10 88 0,03 1,6
20 86 0,07 3,3
30 84 0,11 4,9
40 81 0,16 7,4
50 76 0,25 12,0
55 73 0,31 14,0
60 70 0,36 17,0
65 67 0,42 20,0
70 64 0,49 23,0
75 60 0,58 27,0
80 55 0,70 33,0
85 48 0,90 42,0
90 37 1,30 62,0

Mo AaHHbIM Tabaunusl noctpoum rpadwk T (1):
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OnpegenuTe Kakyt MUHUMAaNbHYH paboTy A HyXHO COBEPLUUTL, YTO6bI YBEINUYNTE PACCTOSHME MeXAy Toukamu nogseca uenouku ot 0 4o 50 cM.

Pa6oTa A no yBennueHmno paccTosH1s Mexay ToUKaMu nojseca NponopLyoHanbHa nnowaamn nog rpadpukom Ty (1) B gnanasoHe ot I = OcM go I = 50cm.

Oteet: A =~ 2, 3mM/[k

Cl/I}'Iy HATSKEHUS Lenoykn B HUXXHEN TouKe.

N -

mgl2 T

3aduKcpyeM paccTosiHne Mexay Toukamu nogseca I = 85cM. PaccMOTpUM YC/10BYE paBHOBECHS MOMOBYHbI LIEMOYKM (CM. pUC). VI3 paBeHCTBa HY/tO CyMMbI MPOEKLMiA Ciin
Ha ropr30HTabHOE HamnpaBeHue, CledyeT, UTo CuUla HaTsKeHUs B HUxkHel Touke Ty = T,,.

OteeT: Ty ~ 42mMH

PacctoaHne hl—l MO BbICOTE OT LLeHTPa TAXeCT LLeNno4YK A0 YPOBHA TOYEK nojBeca.

Hali4éM NonoXeHMe LieHTpa TSXECTU LLenoYky. 3aMeTUM, UTO eC/IN OAMH 13 KOHLOB LienoyKy 3aKpenuTh, a ApYroil paBHOMEPHO NepemMeLlaTb B Fopn3oHTaIbHOM
HanpasieHnu, To paboTa BHELUHEN CW/bl MOMAET Ha yBeNMYeHne NoTeHLManbHO SHeprn Lenoyku, 7o ectb Ay o = mgAh, rae Ah — n3meHeHvie BbICOTbI LieHTpa
TSXKECTU LIenouKu.

a) Jlerko HaiTn nonoxeHve ueHtpa tsxectn npu a = 90°(1 = 0): oH 6yaeT HaxoANTLCS Ha paccTosHUn L /4 = 25¢M Hyxe Toukm nojseca.
b) Pa6oTa BHeLUHel cubl MponopuvoHanbHa naowaan nog rpagvikom 1), (1) Ha yyactke ot I = OcM go I = 85cM. MnoLwasb MOXHO NOCUUTATL MO KAETOUKAM:
Agvenm ~ 10M/Ix.

¢) PaccTosiHme ot YpPOBHA TOYUEK NogBeca A0 LeHTpa TAXECTU OKa3blBaeTCA paBHbIM!:

L ABHeLU
OTBeT: hu = T "o ~

PacctosiHue h no BbicoTe OT LeHTpa TAXKeCTU LLenoYvkn 40 YPOBHA TOYeK nojBeca, eCin Lenodky HaTaAHYTh, NOTAHYB BHM3 3a cepeHY KaK NnokasaHO Ha puCyHKe.

Ecnn noTsaHyTb cepesyrHy Lenoykn BHU3, TO OHa NpuMeT GopMy BYX HOKOBbIX CTOPOH paBHO6eAPeHHOro TpeyrofibHYKa. LIeHTp TaxecTn byaeT pacnonaratbcs Ha
cepeAnHe BbICOTbl AAHHOMO TPeyronbH1Ka. EE MOXHO 13MepuTb HEMOCPEACTBEHHO (XOTH 3TO 1 He OYeHb YA06HO), UM NocYMTaThb No Teopeme Mudaropa:

OteeT: h = %\/(L/Z)2 —(1/2)? ~ 13cm
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CHUMUTE 1 N306pa3unTe Ha 0AHOM rpaduike (bopmaT AS) yuacTkm BAX anoga ans 4-x Temnepatyp us gnanasora 20°C — 60°C (415 kaxaovi BAX goctaTouHo

noay4nTb 5 ToUek B MHTepBase Tokos oT SMA g0 15MA).

ConpoTuBNEHUNS PE3CTOPOB MarasunHa nsmepstoTtcs ommetpoM. Rpe = 5,00M, Rep = 100M, Rpg = 200M, Rgr = 400M, Rpg = 800M(B pasHbIx ycTaHOBKaxX
BEIMUMNHBI COMPOTUB/EHUI MOTYT OT/IMUATLCS OT yKasaHHbIX B npegenax 10 %).

Ansi cHATVS BAX HEOBXOAMMO MOAKIUNTL ANOA B MPSMOM HanpaeneHun K KoHtakty A v koHtaktam C, D, E, F uan G marasviHa conpoTvBaeHuii. JonoaHUTeNbHbIE
TouKkM BAX B MHTepecytoLeM AnanasoHe MOryT 6biTb MOMyYeHbl MPY COeAVHEHMM MPOBOAOM Pa3/iINUHbIX KOHTaKTOB MarasunHa.

CHATb 5 Touek BAX B npegenax oT 5 4o 15MA, MOXHO, HanpuMep, Npy BeI4YMHax ConpoTuBaeHni marasmHa: 750m, 950m, 1150M, 1350M, 1550M. HanpsikeHue
N3MEPSAETCA BOIbTMETPOM HEMOCPeACTBEHHO Ha KOHTAKTax, K KOTOPbLIM MoAkItoueH AnoA. Ciuia Toka paccunTbLIBAETCS Yepes HarnpsxkeHne Ha O4HOM 13 Noc/ief0BaTe/lbHO
BK/IKOUEHHbIX PE3MCTOPOB. B IAHHOM peLleHnn N3Mepanock HanpsixeHve Ha pesuctope Rop = 9, 80M.

3a Bpems n3MepeHUs o4HO BAX TeMmepaTypa B TepMocTaTe usmeHsieTcst He 6onee ueM Ha 1°C, 1 5TUM MOXHO npeHebpeub. [L1s yBeNnyeHs CKOPOCTW OCTbIBaHMS
CUCTEMbI B MHTEPBase MeXAy U3MepeHMsiMU MN1acTUKOBBIN CTakaH MOXHO BHUMATb 13 MeHOMIaCcTOBOro CTakaHa, HO Ha Bpems CHATUS BAX nepBoHaYanbHY KOHCTPYKLMIO
TepmocTaTta Heo6X0AMMO BOCCTaHaBNVBaTb.

B AaHHOM pelueHun BAX cHumanvice npu 65, 55,45, 37 1 26 °C. B Tabnanue npeAcTaBieHbl NoflydeHHble pesynbTaThl. YC10BHbIe 0603HaueHus: U — HanpskeHne Ha
anoge, I — cvna Toka yepes AVOA.

Uz, MB | 550 590 565 575 558
T = 26 °C U, MB | 61 125 80 96 69
T, MA 6,22 12,76 8,16 9,30 7,04
Uz, MB | 530 575 548 558 540
T =37°C U, MB | 62 126 81 97 70
I, MA | 6,33 12,86 8,27 9,90 7,14
Uz, MB | 518 558 532 542 525
T =45 °C U, MB | 63 129 82 98 71
I, MA | 643 13,16 8,37 10,00 7.24
Uz, MB_ | 500 540 515 525 508
T =55 °C U, MB | 64 131 84 100 73
I, MA | 6,53 13,37 8,57 10,20 7,45
Us, MB | 483 522 497 507 490
T =65 °C U, MB | 65 134 85 102 74
I, MA | 6,63 13,67 8,67 10,41 7,55

Ha pucyHke npegctaBneHbl parMmeHTbl NATY BAX Npu pasHbIx TeMnepaTypax (c/ieBa-HanpaBo yMeHbLLeHe TemrepaTypsbl).

131

11

I, mA

Mo pe3y/nbTaTaM U3MepeHuii MocTpoiiTe rpaduk (bopmat A5) 3aBUCUMOCTY HanpskeHUs Ha anoge U, oT Temnepatypbl 1" npu cune toka I, = 10MA.
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M3 rpadrkoB HaxoAMM HanpsikeHne Ha anoge npu Toke I = 10MA.

T, °C 26 37 45 95 65
Ui, MB o7 559 047 524 505

580

0 =-1.87

o U(T) npu 10 MA
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Mo rpaduky 3aBUCMMOCTA Uw(T) onpegenute TKH groaa.

Mo rpaduky 3asucumoctv U, (T') Haxoaum 11 =—1,87MB/°C , uTo cornacyetcs co cnpaBoUHbIMY AaHHBIMUI ANS KPEMHEBLIX MOTYyNPOBOAHNKOBbIX AVIOAOB.

Orger:n =—1,87MB/°C
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