Bongapos Muxania Hukonaesuda
Yuumeans pusuxu auyes Neld501 u I'OY 1O
«TexHnonozuu obyueHus» 2. Mockent.

Ilo ropaaum caegam EI'9-2010.
Pduzunka

11 urona 2010 roma mo Bcelt Poccun mpoBogmica eqUHBIN rocy-
JapcTBeHHEIT sk3aMeH (ET'D) mo dusmre. YuacTHUKaMM OBIIM BBI-
myckHMKN 11-X KJaccoB IIKOJ. B cTaTbe pa3o6paHBI HEKOTOpPHIEe
Tunel 3ajgad dacrteii C m B dk3aMeHanNOHHBIX 3ajaHuii B dopme
obcyskIeHNA UX pellleHNiI ydeHMKaMu u yunrteiaeM. Hangeemcd, 4To
9Ta cTaThA JacT HavaJo JajbHelfIlell AMCKyccHM IO pa3JMIHBEIM

acmexkTtam EI'O.

OTUM TEIIBIM MIOHBCKIM BeduepoM
B CcaMOM IIeHTpe TOpOJACKOIo IapKa
Anatonnii VIBaHOBIMY oOKa3zaJcd He
cjaydaiiHO: OH 3HAJI, YTO CHIOJla IPUAYT
nocie caaun ET'O no ¢pusuke ero yde-
HIKM, 4YTOOBI OOMEHAThCA BIleYaTJIe-
HUAMI OT BK3aMeHa. IIpuayT B mapk u
oyayumpie 11-KJaCCHUKI...

Yuutenr He omudcA: uU3maTEKa
OBLIN CJIBIIIHEI BO3IVIACHl CIIOPAIIIX.

«O uém mymmnre, OpaTHBEI?» —
CIIPOCHJI OH PeDAT.

«Jla BOT OOCysKJaeM OIVH 13 THIIOB
cerogHANMENX 3agad vactn C. B osroii
3a7jade 3apAXKEeHHBI! IIapHK IBIDKeTCA
cpa3y B JBYX HOJAX — BJIEKTPOCTa-
THYECKOM U I'paBUTAIVIOHHOM).

OauH U3 yYEeHUKOB JOCTAJ JICTOK,
Ha KOTOPOM IIOCJIe 3K3aMeHa 3aIcal
10 IaMATU yCJIOBUE.

3apmauva 1. Iloawli mapur Maccoit
m = 0,4 r ¢ 3apagom q = 8 HKa1 gBu-
JKeTcd B TOPMB3OHTAJIBLHOM OTHOPOITHOM
3JIEKTPUIECKOM II0JI€ C HAIIPASKEHHOCTHIO
E = 500 kB/m. Kakoii yron oGpasyer c
BEPTHUKAJBI0O TPAeKTOpHA, €CV €ero Ha-
YaJIbHasA CKOPOCTh paBHA HYJIO?

«Hy uTo K, BHIKJIaJbIBajiTe Balll
BepcHUN», — MPEAJIOKII YUUTEb.
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«MpI paccyskmajay TakK, — HadaJ
Oxaer. — Ilpu HyJeBoii HadaJbHOII
CKOPOCTH IIapHUK OyJeT ABUraThCA B
HalpaBJeHNN BeKTOpa YCKOpPEHMNA.
Ecan oTRIIOUNTH BJIEKTPUYIECKOe II0-
Jie, OCTaBMB TOJbKO TI'PaBUTAINIO, TO
MIAPVUK IOJIETUT BEPTUKAJIBHO BHU3 C
yckoperuneMm ¢. Eciam ke KaKIM-TO
obpaszom yOpaThb TrpaBUTanuio (Ha-
npuMep, IepeHecA MIAPUK C IIOJeM
nojajblle oT 3eMJM I NOJIaHeET), TO
HIapUK OyJZeT ABUIATHCA BIOJb JI-
HUII HaIpAMKEHHOCTII C YCKOpEeHHEeM
a=qE/m. Ilpn Haamumm obGomx mo-

Jeii TpaeKkTopmeli MmIapukra OyzeTt
npsAMasd, HallpaBJIeHHadA BJOJb BeK-
TOpa paBHOJAENCTBYIOIIEl CUJIBI TA-
SKeCTH ¥ DJIeKTpUdecKoii cuibl (puc. 1).
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Puc. 1

JIs puCcyHKa JIETKO OIpeNeInThb
TaHT'€HC yIJa HaKJOHA TPaeKTOpHUM K
BEPTURAJIL

tgazﬂ.
mg
ITogcTaHOBKA YMCJIOBHIX JaHHBIX
JaéT
tgar=1.
OTKyZa s[CHO, YTO HCKOMBI YyToJ
paBeH 45°.

OTtBeT: 45" ».

«Ouenpb xoporro, — crkazajl AHaTo-
auit ViBaHOBUY, a IoueMy ’Ke BEHI
TakK APOCTHO CHOPMJIN?>

«B ycioBumM ckasaHO, YTO IIapUK
noublit. Ilouemy 9TO BaskHO?»

«OTO JeliCTBUTEILHO IHTEPECHO,
3aMeTII yunTesnb — Ilonmpobyem paso-
OpaTbca. [laBajiTe NpPUKNHEM, KaKIM
JOJ’KeH OBITh pajiyc IapuKa, ecin
OH OKa’KeTcA CIUIOMIHEIM. KcTaTi, a He
OBLIO JIMI CKAa3aHO B YCJOBMI, UTO IIa-
pur npopogaumii? He  mnomauTe?
IIpennosnosxum Bc€ ke, 9TO DTO TaK U
YTO IMIapHK cAedaH I3 Menay, ILIOT-

HOCTB KoTopoit 0 =38,9 I‘/CMB. Torpa
MOKHO HaiiTi ero o0beM:

v="
0
C gpyroit CTOpPOHEI, 00BLEM IIapa
onpenendgeTcd 10 (popMyJie

1% =é7zr3.
3

VI3 3THX COOTHOIIEHMII ompeneInm
pazuyc mIapuka:

4 3 m
=T’ =—=
3 P
3m
=>r=3——=0,22 cM=2,2 MM™.
470
Temneps ke, 3HaA M3 YCJOBUA 3a-
Jaul 3apAfd mapnka q=38 xR, Haii-
JEM HaNPAKEHHOCTb DBJIEKTPUYECKOTO

I10J14, CO3JaHHOTO STUM 3apAgoM
BOJIN3I OB €PXHOCTH IIapUKa:

q
E=kL,
TZ

rae k=9-10° H-m® /Kn®. Pacuér gaér

E=~15-10° B/m». AraToanit ViBanoBua
cIesiaJl MHOTO3HAYNTEJIbHYIO Iay3y.
«OTO MHOTO?» — CIIPOCHUJIN pedATa.
«CMmoTpaA ¢ 4eM cpaBHUBaATL. JI3-
BECTHO, YTO NPV 3HAYEHNN HANPIXKEH-
HOCTH SJIEKTPIIECKOTO moJsiA

Ey=3-10° B/m
OBITH HaHéH‘CHBIM N30JATOPOM, I B HEM
IPOUCXOAUT NCKpPOBOIi pa3pazn. Bor

9TOro-To, BMJAMMO, OIlaCaJIICb COCTaBI-
TeJan 3aJgadll, IIO3TOMY ¥ peInnjan cae-

BO3AYX IIepecTaéT



JaTh MIapUK IIOJBLIM, YBeJINYUB TeM
caMBIM eTo pajiych.

Amgatonnuit JVIBaHOBMY oOCTaHO-
BIJICA, 3aAyMYUBO IIOCMOTpe] Ha
OKPY'KUBIINX ero pedAT U BHOBb
copocna y HHX: «A kaKad 3ajada
gactn C Oblyla, Ha Ball B3TJAM, ca-
Maf JErKaa?»

3aech MHeHNA BEpHYBIINXCA C DK-
3aMeHa pa3JedIlINCch: OJHI CYMUTaIH,
gTto 3T0 C2, npyrue HazeiBaan C6.

«Hy urto sk, HaYHEM N0 HOPAARY, C
C2, — mpepjosxnua yumurteab. — Kto
TIIOMHUT ycJOoBHUEe?»

Pyry, rak OyAaro oH OBLI He B
mapke, a Ha ypoKe, HoAHAI Kupnmi:
«f1 xopolo 3amoOMHNJI yCJIOBUE U MOTY
HaUYepTUTh PUCYHOK).

3apaya 2. IIpu BEIIOTHEHNN TPIOKA
«JleTaronpuit BeJOCHNEUCT» TOHIIMK
JIBIDKeTCA II0 TPaMILIMHY IIof, AelicT-
BIIeM CILIBI TAMKeCTH, HauMHaA JBUKe-
HIe U3 COCTOSHMA IIOKOA C BBHICOTHI
H (puc. 2). Ha kparo TpaMILINHA CKO-
poCTh TOHIIMKA HaIlpaBJeHa MOJ Ta-
KMM YIVIOM K TOPM30HTY, YTO Jajb-
HOCTB ero IMoJe€Ta MakcuMaibHa. IIpo-
JeTeB MO BO34yXy, TOHHOIK IIpU3eM-
Jmicd Ha TOPM30HTAJbHBINL CTOJI, Ha-
XOOAIMIICA Ha TOIl »Ke BBICOTE, UTO U
kpall TpamiunHa. KakoBo Bpemd IO-
aéra? CoInpoTHBIeHNEM Bo3ayxXa U
TpeHNeM IpeHeOpeyb.

Puc. 2

«fI pemran 5Ty 3a7ady CTaHIAPTHBIM
crocobom, — mpomoskmia Kupmor —
CHauaJia y4éJs, 4TO TpeHHeM I COIpo-
THBJIEHNEM BO3JyXa MOYKHO IIpeHed-
peus. IlodTOMy MOKHO MCHOJIb30BaTh

3aKOH  COXpaHeHHd  MeXaHUYeCcKolt
SHeprun
2
mv
mgH = 5
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OTKyJla KOHEeUYHasd CKOPOCTb TOHIIIKA
Ha Kpalo TpaMILINHA
v=4/2gH . (1)
OTa Ke CKOpOoCTh OyJeT Ha-
YaJbHON a4 JaJbHeIIIero ImoJIETa
TOHIIMKa mo mapaboie. Bpema mno-
JéTa paBHO YJABOEHHOMY BpeMeHN
noabEMa A0 BepXHell TOYKU Tpaek-
TOPUN:
t_2vsina

g9

rme yroal o =45°, Tak Kak IO YCJIOBUIO
3aauyM [OaJBbHOCTh IIOJIETAa TOHIIMKA
MaKCHMaJIbHa. 3aTeM, MOJCTABUB BHI-
paskenne (1) B (2) m yuuThIBag, 4TO

: (2)

S 2
sin45 :?, IOJTyYNM JWCKOMEIl pe-

3yJabpTaT:

e

«3azada AelCTBUTENIBHO HE CJIOMK-
HadA, — moABEx mrtor AHatoauit ViBaHo-
Buu. — Ilepeiiném k 3amade C6».

«Mosxkro MHe? — mnpepgyoskna Ju-
Ma. — MpI pemann mnomoOHBIE 3aJadun
Ha ypOKaX, II03TOMY OOJIBIINX TPYILHO-
cTell 3aJjada He BBEI3BAJAY.

3apaya 3. KpacrHaa rpanuna goto-
apperTa AIA BemrecTBa (PoTOKaTOIA
Ay =290uM. IIpu oGrydeHHH KaToza

CBETOM C JAJINHOI BOJHHI A POTOTOK
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IpeKpamiaeTcad NpU HaNpAKEeHUU Me-
SKAYy aHOIOM M kaTomoM U =19B. On-

peAennTe JJIUHY BOJHEIA.

Pemtenne. Iuma 3ammcas Tpu oc-
HOBHBIX BHIpa’KeHIUA: ypaBHeHUe OIifH-
mTeliHa A714A poToddpekTa:

2
he mv
—=A+ , 3)
A 2
yCJIOBME CBA3M KpPacHOI I'paHUIEBI po-
TosppeKTa U paboTHI BHIXOA!

he_a @

%)
I ypaBHeHIe, CBA3bIBalolllee 3aJep-
SKUIBaloIllee HaIlpAMeHVe I MaRKCHU-
MaJIbHYI0O RKHHEeTNYeCRYI JOHepriumo
QJIEKTPOHOB!

=elU. ()

«Pemaa cucremy ypaBHeHUit (3),
(4) n (D), 4 mosyuns BEIpa’KeHNe IJIA
JICKOMOIJi IJIMHBI BOJHBIL:

AZL
eU
1+——
he
3aBeplmLI pemlerne Juma.

Orget: 200 HEM.

«JlaBaiiTe 0oOCyauM Temeph caMbIe
CJIO’KHBIE 3aJaumu», — MOIPOCIIN pe-
0ara. YciaoBnme 3ajzaunm C4 3amomMHN-
Jlock MHOTMM. BoT oamH M3 BapnaHTOB
3aja4y JAaHHOTO THUIIA.

3agaua 4. Ilo m1aakoit ropn30HTAIL-
HOII HampaBidAioIeli AJIMHBL 2] MOXKeT
CBOOOJHO CKOJIb3UTH OYCHMHKA C ITOJIOXKI-
TeJBHBIM 3apAfoM Q>0 u Maccoit m.
Ha roHIax HampaBJdmoIell HaXogATCA
TOJIOYKNUTEeNbHBIe 3apAfgel q >0 (puc. 3).

=200 BM», —

Bycuaka coBepraer Majble KOJIeO0aHNA
OTHOCHTEJIBHO IIOJIOMKEHNA paBHOBECHHA,
Iepnof, KoTophIX paBeH T. UYemy Oygmer
paBeH mepnoz KoJiebaHVIT OyCHHEIN, ecim
3apanbl Ha KOHIIAX HAIPaBJIAIONIE yBe-
JI9NTh B 2 pasa?

+q +Q,m +q

Puc. 3

OxagzaJjiochk, 4To 3Ty 3amady Komaa
1 A=A pemaJnanu no-paseomy. Koaa mc-
IIOJTb30BAJI AMHAMIYECKUIT MeToJ pe-
IIeHNA.

Peutennie Koan. B yciaoBum ABHO
He CKa3aHO, 3aKpeIlIeHBbl IIM HeT 3a-
PANBI, PacHoJo’KeHHbIe Ha KOHIIaX Ha-
npapiAmomieii. CKkopee Bcero, mocumTas
Kousa, oHM 3akpenUieHBI, MHaYe 3ajada
IepexXoJuT B pas3pAl] OJIMMINaTHBIX,
Tak KakK KojJebaThcad OyAyT Bce TpHU
s3apaga. Ilo cioBam Koam, or motpaTiut
coBepIlleHHO Oe3mapHO MuHyT 10-15 Ha
o0 yMBIBaHNE BOIPOCA O 3aKPEIIEH-
HOCTM KpaliHUX B3apdfoB, INBITAACh
yragaTh, 9TO 3aJyMaJll COCTaBHUTEJN
3agaun. Ilepeiigém K pelleHNIO.

IIycTh GycmHKa cMecTHIAach Ha He-
OoJIbIlIOe IO CpaBHEHNUIO ¢ | paccTodA-
Hne x. Torma Ha Heé cO CTOPOHEBI
KpalfHNX 3apAfoB JelicTByeT BO3Bpa-
IIalomad Ccujia

Fo—k qu_k qu_
(I+x) (I-x)

IIpousBeaém mpeobpa3oBaHUA DTO-

IO BBIPa’KEeHNsd, YUYUTBIBaA MaJoCThb

x (x| <<D):
_p -z’ —(+a) _
A+x)>1-2x)
4lx K 4qQ -

Qa+xfa—xf &
Teneps BHUIHO, YTO BO3BpaIlaio-
Iasd CcIJa MPONOPIMOHAJbHA CMeIlle-
HIuo x. VI3 BToporo 3akoHa HrioToHa
2@
13

ma, =

cleqyeT, UYTO YCKOpeHUe OYCHHKIU
MPONOPIMOHAIBHO CcMellleHuo. Ilpn
TaKoii 3aBUCHMOCTHM OYCHHKA COBep-
[aeT TapMOHMYeCcKNe KoJebaHNd, Ime-
PMOJ KOTOPHIX
3
ml
4kqQ
Ecanm sapAazasl Ha KOHIaX HaIlpaB-
JAIOLIENl YBeAUINTh BABOE: ¢ =2q, TO

T=2rx



OTHOIII€eHVI€é HOBOTO I IIpeKHero Iie-
puoOaOB CcTaHeT paBHBIM

4 _ /i_i
T \q 2

Taknm o6pa3oM, MCKOMBIL IIepuof

T
Ty =—.

V2

OTBeT: l
V2

AnA pacckasaja pebATaM, YTO BBI-
Opaja WHOI, SHepPreTUYEeCKUii MeTos
pelleRnd A 5Toil 3ajady He cJydali-
HO: He3aJ0Jro A0 dK3aMeHa OHa IIpOYM-
TajJa B D-M HoMepe skypHaJaa «IloTen-
nuai» 3a 2010 rox cTtaThi0 O IpUMeHe-
HIM DTOTO CIOCODAa K PpEIIeHnio 3ajad
Ha oOIpefeleHNe Iepuoja KosebaHii
MexaHHNYeckolil cuctemMbl. OHa c ropgo-
CTBIO COOOIINIJIA, YTO CMOIJIA JCIIOJIB30-
BaTb 5TOT MeTOJ B CHUTyalul, O KOTO-
poii B cTaThbe He OBLIO HaIMICAHO.

Pemtennnie AHn. Ilycte MraHOBEHHOE
IOJIO}KeHNe OyCHMHKM IIpM KoJebaHMAX
XapaKTepusyeTcd KOOpAUHATON X (OCh
Ox HampaBlleHa TOPH30HTAJBHO, a
HayaJo KOOpJAMHAT COBMeIeHO C IIO-
JIO}KeHNeM paBHoOBecud OycuHKHU). To-
Ifa MOJTHAA DHEPIUA OYCHHKNM B DTOM
TIOJIOKEeHUN paBHA

2
LULCRRCY
2 l+x I-x
Tak Kak B KoJiebaTeJbHOI cicTeMe
OTCYTCTBYIOT 3HepreTHUecKNe II0OTeplH,
TO HOJIHAA DHEPTUA cOXpaHAeTCA, U eé
MIPONU3BOAHAA II0 BpeMeHI paBHA HYJIO.
CengoBaTeJIbHO:

W:

’

2 ’ ’
my +(k Qg j +(lc qu =0. (6)

2 l+x l-x

VI3BecTHO, UTO IPOM3BOAHYIO KO-
OpAMHATEl OYCHMHKNM X IO BpeMeHH
MOSKHO IIPeJCTaBUTH dYepe3 e€ MIHO-
BEHHYI0O CKOPOCTH B JaHHBIII MOMEHT
ppemenu: o(t)=x'(t). Vcmonbsya sTo
paBeHCTBO M HaXoAd TPU HPOU3BOJ-
Hble B (6), nosyanm

3aMeTuM, 4YTO NPOU3BOTHYIO OT
MOJIHOII SHepruy Mo BpeMeHU 37ech
caexnyer OpaTh KakK IPOU3BOIHYIO
CJIOYKHOI (QPYHKIUM, TaK KaK B BBI-
pasKkeHNne AJA MOJHON BHepruu BpeMs
BXOAUT He ABHO, a TOJBKO JMNIIb Ye-
pe3 (PYHKIUIO 3aBUCHMOCTI KOOPII-
HATHL OT BpeMeHU X = X(t).

Brimecem 3a CKOOKHM 0OILIiT MHO-
SKUTedb X

x ﬂ2.7c"'—lc({)q 1 +kQq =
2 (+a)? -y
OTEyaa moaydaem
x’'=0
TN

m._ , 1
22"~ kQq—— +kQq——— =
2 (1 +x)? -y

VIaTepecyronmM Hac KoJebaHIAM
OTBeuaeT BTOpoe ypaBHeHIe. IIpoms-
BeléM Ipeodpa30BaHNA, JOKa3bIBAIO-
Ijie, 4TO JaHHOe ypaBHEHNE IPIBO-
JUTCA K YpaBHEHNIO CBOOOJHBIX Tap-
MOHIYECKIX KoJebaHIrii:

mx” +kQq o 2——1 5 =0

(I-x) (I+x)

(l+x)2—(l—x)2:0

ke
mar+ kg 1-x1+x)
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mx” + qu—2l2. 2x 5=
I-x)*(+x)
mx”+—4k?q r=0= x,,+_4kQ3q x=0.
l ml

B 1nociegem mnpeobpas3oBaHNI,
KakK ¥ B IMHAMIYECKOM CIlocode, OBLIO

y4TeHO, 9TO |3c| <<l

JIzBecTHO, YTO MHOKNUTEJNb, CTOSA-
Il Ipy KOOpAMHATE X, IPEACTaBJIA-
eT co0oif KBaJpaT KPYToBOi YacCTOTHI

KoJIeba Mt a)g. B namHOM cCiydae

4
a)g :ﬂ. Teneps Jerko HaliTu me-
3
ml
puox rosedaHMIt
3
Wy 4kQq

JaJpllle IocTymmaeM Tak Ke, Kak B
IIepBOM, AMHAMIIIECKOM CII0co0e.
PebaTa BHUMATENIbHO CJIENVJIN 3a
xonmoM paccyskpennit Koan n AHu n
U3PAJHO YCTAJM, Ja M Bedep JaBHO
BCTymJI B cBom IpaBa. Ilopa pacxo-
INThca — penmm pebdata. Ho Beap
OoCTaJIOCh TaK MHOIo Hepa306paHHOrO!
VI raskApIi XOoTesJ MOJEINTHCA CBOVIM
CII0OCOOOM peIlleHNda 3aJadyl U3 CBOEro
BapyaHTa J BBIACHUTH, IPaBUJIbLHOE
WM HeT y Hero pemieHne. Penmm
BCTPETNUTHCA Ha CIENYIOUIi J€Hb.
OcTtaBUM pedAT B OMKIAAHNN 3aCIy-
SKEeHHBIX BBICOKVX 0aJIJIOB 3a MX DK3aMe-
HaIIOHHBIe paboThL B 3akiIodeHNne mmpn-
BEJIEM eIll€ TpM 3aJadi, BCTpeTHUBIIIecd
yaeankaM AmnvaTtoma VIBaHOBMYaA, U3
pasymmaHbEIX BapuaHToB EI'O mo ¢usuke
9TOr0 rofja: IE€pBBEIE JABE M3 HUX — W3
gactn C, nociaenudad — us3 gactu B.
3ajgaua 5. B ropusonHTasbHOM INI-
JVHIPUIECKOM  COCyZAe,  3aKpPBITOM
IOPIITHEM, HaXOJNUTCA OIHOATOMHBIN
npeas bHBIL Ta3. IlepBoHagasIbHOE J1aB-

JIeHIfe Ta3a P =4-10° Ta. Paccroamie

oT mHa cocyza no mopmHA L = 30 cm
ILromians TIOIIEPETHOTO ceueHnsa
nopuraa paBHa S. B pesyiabTaTe Men-
JIEHHOTO HarpeBaHNA Ta3 IOJYUIJI KO-

JudecTBo TeIIoThl Q =165 kllsx. Ilpu
STOM IOpIIEHh HEKOTOpOe BpeMd IIo-
KOWJICA, a MIOTOM MeAJIeHHO COBUHYJCH
Ha pacctrosarue x=10cm Ilpu nBuske-
HUI TOPIIHA Ha HEro CO CTOPOHEI CTe-
HOK cocyJa [HelicTByeT cHjIa TpeHU:d

FTp:3-103H. Haiinute S. Cunrarts,

9TO COCYJZ HaXOOUTCA B BaKyyMe.
Pentenne. Ha nopuiess B ropmu3oH-
TaJbHOM HaIlpaBJIEHNN AeliCTBYIOT JBe

CHJBI. CIJla JaBJI€EHNA rai3a F u cuma

TpeHNnd FTp (puc. 4).

S

p F

A
Y

Puc. 4

HOCROJII:Ry BHa4daJle IIOpIIIeHb He-
KOoTOpOe BpeMdA IIOKOMJICA, a JINIIb 3a-
TeM MeOJIeHHO CABUHYJICA, IIeépBOHa-
YJaJibHad CIHJla JaBJIEHUA Tras3a OnLIa
MeHbIIIe MaKCHUMaJbHON CILJIBI TpeHnA
IIOKOA. Korna JKe Trad3 HarpeJics, ero
AaBJIEHNE BO3POCJIO 4O BEJINYNHBI Do,

CiJla JaBJIeHA CpaBHAJAChb C CILIION
TpeHuda, 1 IIOPpIIeHb HaYaJl MeIOJIEHHO
ABUTaTBhCA. HpI/I 3TOM

PosS = FTp

Takum odpas3om, ra3 ydacTBYET B
JIBYX IIpolleccax: cHaydaja — M30X0p-
HOe HarpeBaHNe, a 3aTeM — Hn306ap-
HOe pacIIMpeHNe NPU AaBJIEHUHU DPs.
IIo mepBOMYy B3aKOHY TepMOAVHAMII-
KJI II0OJIy9YeHHOe Ta30M KOJIIYECTBO
TENJIO0THI

Q=AU+A, (7)
Ie NU3MeHeHNe BHYTpPEeHHell dHeprum
MeaJbHOTO OJJHOATOMHOTO ra3a



AU = U3 _Ul = gVRT:; —gVRTl. (8)

3nece T} m T; — HavaJIbHAA M KOHEU-

Hadg TeMIepaTyphsl JI3 ypaBHeHHus
MengeneeBa — Kaaneiipona

p1SL=vVRT, 9)

PoS(L+x) =VRT;. (10)

PaGora rasa mpu ABM:KeHNHU
MOPIIHA

A=pySx=Fx. (11)

Pemraa coBmecTHO ypaBHeHUA (7) —
(11), mosxryaum
3 3
Q= EFTp(L +x)- EplSL +F .
OTcroa HaXOOUM MCKOMYHO ILIOINAIb
TIOPIITHA.

OTBer:
s=L FTp(1+§£j—29 =25 em’.

3agaya 6. T'opuzoHTAJBLHENI IpPO-
BOJANWII CTepsKeHb IIPAMOYTOJIBHOTO
CedeHNdA IIOCTYyIATeJbHO IBIKETCA C
YCKOpeHNeM BBepX II0 HaKJOHHOII
IUIOCKOCTHY B BEPTUKAJIbHOM OJHOPOJ-
HOM MarauteoM mnojse (puc. 5). Ilo
CTepsKHIO IpoTeKaeT Tok I. Yroa Ha-

KJIOHA IUIOCKOCTH K ropusoHTty o = 30°.
OTHolIeHNIe MacChl CTEpP)KHA K €ro

IJINHEe %ZO,lKI‘/M. Monyne wunmyR-
muyn MarEuTHOro moaA B=0,2 Ta ¥Yec-

KOpeHIe cTep:kHA a =19 M/Cz. Hemy
paBHa cuJa TOKAa B CTEpsKHE?

Puc. 5

KpaTtrkoe pernenne. Ha crep:keHb c
TOKOM JefiCTBYIOT TpM CHJIBL CHJIa
TAMKECTH, HallpaBJeHHAad BePTUKAJIBHO

BHI3; CIJIa peaKIWy OIOphI, HaIlpaB-
JIHHadA IepIeHANKYJIAPHO HAaKJIOHHOI
ILUIOCKOCTH, ciia AMIepa, HaIlpaBJIeH-
Hasd TOPM3OHTAJIBLHO I BBISHIBAIOIIAA
JIBIDKEHME CTepeKHA BBepX MOMKHO
HaliTH ¥ HampaBJIeHIe TOKa B CTEpiKHE,
HO B JaJIbHEIIIeM ®TO He ITOHAJOOWTCA.
B ycioBum, no-Buaumomy, 3a0bLIN CKa-
3aTh, YTO CIJION TPEHNA NPY JBVKEHUN
CTEpPKHA MOYKHO IIpeHeOpeub. B mpo-
THBHOM CJIydae 3ajJada He pelaerca!
Kanw, econ mo sTOI MpUUNHE dK3aMe-
HyIOIIjIecAd MOTEepPsI BPeM:d WM Jaske
He CMOIJIN PeInTh 3aJaqy.

3amumeM ypaBHeHHe BTOPOIO
3akoHa HpIOTOHa B IPOEKINAX HA Ha-
IIpaBJIeHNe YCKOPEHNUA:

ma =IBLcosa—mgsinca.

OTcofa HaxoOUM MCKOMYIO CUIY
TOKA.
m (a+gsina)
L Bcoso

3amauya 7. Ha mociegnem Kiio-
MeTpe TOPMO3HOTO IIyTH CKOPOCTh
moe3jfa IpPU TOPMOYKEHUM C IIOCTO-
AHHBIM YCKOpPEHIEM yMeHbIIJIach Ha
10 m/c. Onpenenute BpeMa TOpMOKe-
HIA, ecaN CKOPOCTh B Havdajle TOPMO3-
HOTO IIyTH OBbLTa 72 KM/4.

Peirenuie. K coskasienuio, sTo mpu-
Mep B3aJaudM, KOIZla MOKHO HeBepHO
IIOHATH YCJIOBIE.

IIycte moess Hawag TOPMO3UTH B
Touke A, a octaHoBILIcA B Touke C. Ilo-
clegHMit  KIIOMETp — 9T0  YYacToK
BC=S=1 kM, ABIAOLWIICA TOJIBLKO Ya-
cThi0 Becero TopMmosHoro mytn AC. Cko-
poctu B Toukax A wm B  paBHH

vy =728M/9 n vg =10M/c. OBo3HAWIM

OTBer: [ = =4 A.

yepe3 @ MOIYJb YCKOpeHUd Ioe3fa.
Tpedyerca HaliTH BpeMd IBUSKEHUA t Ha
yaactre AC. VImeem

vy =at, vjzg =2asS.

OTcroga t = ZS% =400c.
VB
3aMeTHM, UTO 3aJady MOKHO pe-
IIUTEL U IpapUIECK.
OTBer: 400 c.



