Tema: TeKcToBble 3a4a4M ET3 lNpogpusb

3a4a4M Ha ONTMMM3ALMIO MOBbILLIEHHOM C/I0XKHOCTMU

= [Ipumepsnl

Ne1t.

MCTO‘-IHMK MOCTOAHHOIO HaI'IpFI)'KeHMFI NMeeT 31'IeKTp0,£|,BM)KyLL|,yIO CMJ'Iy E = 40 B ] BHyTpeHHee
conpotmaeHne =1 Om. Cuna Toka B Lenm Npu NOAK/IYEHUN K STOMY UCTOYHMKY HarpysKu
onpeaenAaeTcAa 3aKkOHOM Oma:
1=—%_
r+R
rae R—conpoTtnBneHne Harpysku (B omax). TennoBas MOLLHOCTb B BaTTax, BblJe/isemMasl Ha Harpyske,

paBHa P = 12R (3aKkoH [xoyna-JleHua). Haiamure HanboMbLLyio BOIMOXKHYIO TEM/IOBYIO MOLHOCT P
KOTOPYIO MOXET BbIAENATh 3TOT UCTOYHMK.

Ne2.

Ha 6eperax npAMoro yyactka peku Apyr HanpoTuB Apyra HaxogAaTcA npMcTtaHu A u b. Jlogka HauMHaeT
nepenpasy oT np1ctaHM A. COGCTBEHHasA CKOPOCTb JIOAKM V MeHbLLEe CKOPOCTM TeYEHUA pekn U .

Mpu nepenpaBe N0AKY CHOCUT TEYEHMEM, U TOUYKA NPMBBLITUA B HaxoaMTCca oT npucTaHm b Ha paccTosHuu,
KOTOpoe BblpakaeTcs (popmyJion

U+Vv-Cosa

V-Sina
rae H —wupuHa pekn, o —yron Mexay BEKTOPOM CKOPOCTM OTHOCUTE/IbHO BO/ibl M BEKTOPOM CKOPOCTM
TeyeHna. HalamTe HauMeHblLee BO3MOXKHOE paccTosHUe OT TouKM B ao npuctann b, ecim H =60 m,
u=2 m/c, v=1 m/c.

L=H-

Ne3.

Ec/im K uenu, cocTosLLei M3 KOHAEHCcaTopa, Pe3nMCcTopa M KaTyLWKW MHAYKTUBHOCTM, NOAKIYUTL MCTOUHMK
NepeMEHHOro TOKa, TO aMM/IMTYAA HaNpSXKEHWUA Ha KaTyluKe (B BO/bTax) 6yAeT NOAYMHATLCA 3aKOHY

ULw

UL (a)) = = rae U- aMniMTyada HanpAa>XeHnA Ha UCTOYHMKE TOKa, @ —4acToTa

R2+(a)L—1
aC

-1 .
nepemeHHoro Toka (BC ), L— mHaykTuBHOCTb KaTywku, C —EMKOCTb KoHZeHcaTopa, R—
ConpoTMBAEHUE pe3ucTopa. pU Kakoi YacToTe @ amrMTy[a HanpsKeHUA Ha KaTylike 6yaet

Hambonblei, ecan U =180 B, L=0,027 i, C=10"° ® u R=20 Om?

Ne4.

CyZHO CTOMUT Ha OTKPbITOM Boje 60PTOM K BoJIHE. 04 AEMCTBMEM BOJIH OHO MCMbITHIBAET BbIHYKAEHHbIE
nonepeyHble KonebaHua. 3aBUCUMOCTb aMIIMTY/Abl KolebaHMM (B rpajycax) oT nepuoa BoJiHbl 7 (B
CEKyHJax) BblpaxkaeTcsa popmy/on

2
T

\/(T2—12)2+HTZT2 '

MonoxuTenbHbIi Ko3hbHLuMeHT K onpeaenseTcs OTHOWEHWEM WMPHHBI CYAHA K AJIMHE BONHBI, 6, —yron

A(7)=k@,

HaM60/IbLLEr0 BOJIHOBOrO CK/IOHA (NMpUHUMMAaeET 3HaveHus B npeaenax ot 0° go 26°), T —nepuog
CcBO60HbIX MOMepeYHbIX KonebaHuM cyiHa Ha TMXoM Bode, N —4McnoBor KO3hHUUMEHT, 3aBUCALLMM OT
COMNpOTMBAEHUA BOAbI (MPMHMMAET 3HadyeHMA B npegenax ot 0 go 1). Mpu Kakom nepuoae BoHbI T

aMMUTYIA BbIHYX/AEHHbIX KOlebaHMM cyaHa 6yaeT Hambonbluen, ecam T =15 ¢?



Ne5.

PacnpegeneHme KMHETUYECKOM SHEPrMU MONIEKY TS NpU TEMNJOBOM ABMKEHUU MMEET (PYHKLMIO

NI0OTHOCTU
3
201y ~ =
f - | = .e kT’
(¢) ,—ﬁ(ij G

K
-2
roe k=1,38-10% I[? — nocTosHHaA bonblMaHa, & —KUMHETUYECKasa SHeprusa MoJIeKy bl B A3KOYNAX,

T — Temnepartypa rasa B KesibBuHax. Haiante 3HauyeHUEe KMHETUYECKOM SHEPTUM & , MPU KOTOPOM
dyHKuma nnotHoctn | (3) NPUMHUMaET Haubonbluee 3HaveHne, ecam T =300 K.

PacnpeaeneHue CKOpPOCTM MOJIEKY/ BOAOPOAA MPU TEMIOBOM ABUMKEHUM MMEET (PYHKLMIO MIOTHOCTH
3
= MVZ

f (V) = AV (%) -eiﬁ (pacnpeaenenne Makceenna).
T

B aToM hopmyne V —cKOpoCTb MoneKy/bl B M/C, R —yHMBepcasbHas raszoBas NoCcTOAHHaA,

M = 0,002 =

— MO/IAIpHas Macca BoAopoa, | — Temnepatypa rasa B KesibBMHax. [1py KOTOpoMm
MOJIb

3HaYeHMM CKOPOCTU V (YHKLMA NAOTHOCTM NPUHMMAET Hanbosbliee 3HaveHue, ecam T =400 K.
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* PeweHue (npumepbli) 3aZauM Ha ONTMMM3ALMIO MOBbLILUEHHOM C/I0XKHOCTU

Nel.  McToUHMK NOCTOAHHOrO HanpsXeHMA MMeeT 3neKTpoaBuKyLLyio cuny &€ =40 B 1 BHyTpeHHee
conpotueaeHne =1 OMm. Cuna ToKa B Lienu Npu NoAKAIYEHMHU K 3TOMY UCTOYHUKY HarpysKu
onpegenseTca 3akoHoMm Oma:

| &
- )
r+R
rae R—conpotuBneHue Harpysku (B oMax). TennoBasA MOLWHOCTb B BaTTax, Bblaeasemasn Ha
2 o
HarpysKe, paBHa P = |°R (3akoH Axoyna-/leHua). Hanaute HaM60/1bLuyo BO3MOXKHYIO TEMNJI0BYIO
MoLWHOCTb P, KoTopylo MOXKeT Bbi4eNATb 3TOT UCTOUHMK.

PeweHue:
3anuiiem BblpaxkeHue AN TENI0BOM MOLLHOCTM, KOTOPYIO MOXKET BblAENATb 3TOT MCTOYHUK, B BUAE:

2
P=( id j-R, pog?. R

r+R (r + R)2 '
Mo ycnoeuio £ =40 u r=1, Toraa nonyumm P = 402 Lz .
(1+R)
Beesem dyHkumio f (R) = ﬁ M HalaeM ee Hanbosbluee 3HadeHue npu R >0, Torga BoipaxeHue
+
P =40%- f (R) Toxe GyAeT NpuHUMaTb HaWGOMbLUEE 3HAYEHHE.
Bbrumcnm npomssogHyto dymkm f (R)= LZ:
(1+R)
()= R - R-+R)’—((@+R)) 'R (1+RY-2R(1+R) (1+R)(1+R-2R) 1-R
(1+R)’ ((2+RY )2 (1+R)’ (1+R)’ (1+R)*’
f(R)= 1_R3, f'(R)=0, 1-R=0, R=1. f(R . Ruue
(1+R) ! . -
1 1 LI L ' l »,_\_\»7 n
R =1, f Rmax =f 1 = = — .
max ( ) ( ) (1+1)2 4
HauGonbluee 3HaueHWe Bblpakenna P =407 f (Rmax ) =1600 % =400. Omsem: 400 Bm.
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Ha 6eperax npaMoro yyacTka peku Apyr HanpoTuB gpyra HaxogAatcAa npuctaHm A u b. Jloaka
HayMHaeT nepenpasy oT npucTaHu A. Co6CcTBEHHAA CKOPOCTb JIOAKU V MeEHbLUE CKOPOCTHU TEYEHMA

MNpu nepenpaBe 104Ky CHOCUT TEYUEHUEM, U TOUYKA NpUGBLITUA B HaxoguTca oT npucTaHM b Ha

U+V-CcoSc
V-Sing

rge H- LWMPHUHA PeKH, X —Yron Mexay BeKTOpOM CKOpPOCTU OTHOCUTE/IbHO BOA4bl U BEKTOPOM
CKOPOCTHU TeYEeHMUA. Haﬁp,me HaMMeHbLIee BO3MOXKHOe paccTosHME OT TOYKU B go npuctanm b, ecan

Ne2.
peku U.
paccToAHMM, KOTOpOe BbipaxkaeTca hopMyion
L=H-
H=60 m, u=2 m/c, v=1 m/c.
PeweHue:

_ 2+cosa

Mo ycnosuio H =60 M, U=2 m/c, V=1 M/c, Toraa BbipaxkeHne Aas pacCTOAHUA NMPUMET BUJ,
U UCCNeZlyeM ee Ha HaMMeHbLLEee 3HaYeHMe AN BCeX

2+CosSa
L=60-————. Beegem dpyHkumio f (a) =—
SN SInNa
ac (O; 71') , Toraa oipaxkenne L=60- f (a) TOXE 6YAET NPUHMMATh HAaMMEHbLLIEE 3HAYEHME.
_2+cosa

Bbiuncamm npomssoaHyto dyHKummn f (a) -
SINx

2+CoSa

sina—(sina) -(2+cosa)

—sina-sina —cosa - (2+cosa)
sin«a

)

j _ (2+cosa)
- sina

fl(a):( sina

_ —sin®a—cos’a—2cosa _ 1+2cosa

sina

fla)= sina

T
1+2cos—
3 sin? =
4
5 1+2c055—” 1—2~ﬁ
| 97 6 2
() e 20,
6 Sinzi -
6 4

Haumenbluee pacctosme L=60-f . = 60/3
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f(a)

f (a)=0, 1+2cosa =0, cosa :—l. Yumtbigas, uto a €(0;7), nonyumm o = —
2

QXmin
o

27
3

/

27 1
2+cos? ~5 \/_
=4/3.
sin <~ ﬁ
2
Omsem: 60\5.



Ne3. Ec/aM K LemnM, COCTOALEN U3 KOHAEHCAaTopa, Pe3UCTopa M KaTyWKU MHAYKTUBHOCTHM, NOAKIIOUYMUTD
MCTOYHUK NepeMEeHHOro ToKa, TO aMM/IMTY a Hanps>KeHMA Ha KaTyluKe (B BonbTax) 6ygeT

ULw

NOAYUHATBCA 3aKOHY U L (a)) = , rae U- aMIJIMTyAa HanpA*eHUA Ha

(-]

-1
MCTOYHMUKE TOKa, @ —4acToTa nepeMeHHoro Toka (8 C ), L—uHayktuBHocTb KaTywku, C —
EéMKOCTb KOHZeHcaTopa, R —conpotuBneHune pesuctopa. Npu KakoK 4acToTe @ amnauTyga

Hanps:KeHWs Ha KaTylKe 6ygeT Haubonbwen, ecam U =180 B, L=0,027 ru, C=10" & u R=20

Oom?

PeweHue:
3anuiiem BblparkeHMe AN aMNMTYAbl HanpAXKEHUA Ha KaTylwKe B BUAE:

L- 2 2. )2
U (@)= - T S Ut | R

2?2 - RP+o’ -+ R*+@’P -+ o8
\/R +ow L C +a)2C2 C | C? o C | oC? w
U, (@)=UL. IRZ ;L —-uL. 1
\lz*'-z—ﬁ“ BT .t
0] Cw w'C o'C? o C
Boipaxketue U (a)) NpUHUMAET HaMbOoIbLIEee 3HAYEHUE TOrAa M TO/IbKO TOrAa, KOraa BbipaxeHue
1 1 ( 2 Lj

——— +—| R® —— | npuHMMmaeT HaumeHblIee 3HaqeHHe.
o C’ w C

1 1 ., , 2L
Caenaem 3ameHy X =— . Monyunm dyHKupmio f (X) = F X+ R —E - X . KBagpaTtnyHaa yHKUMA,

@

v 2
“Cc  2LC-R%C?
KOTOpas MMeeT TOUKY MUHMMYMa X, = — 1 - > .
Z-E
2.0,027-10° ~20°-(10°)" 54.10°-4.10° 50.10° . ;

X, = > - : = =25.10°=2,5.107,

Mpu AaHHbix 3HaveHuax L, C M R 3HaveHue X, nonoxuresnbHo.

1 1
3HaumT, dyHKuma U (a)) NPMHMMAET HaMGO/Iblee 3Ha4eHHe NPpU YCIoBUN —, = 25-10%, otkyga —=5-10",
0] 0]

1:%1 ®=2000 (c?). Omsem: 2000 C™*.
® 10-10
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Ne4. CypHO CTOMT Ha OTKpbITOM Boge 60pTOM K BoJiHe. Mog AeMCTBUEM BOJIH OHO UCMbITbIBAET
BbIHY}X€HHble noriepeyHble Kose6aHua. 3aBUCMMOCTb aMM/IMTYAbl Kosle6aHuM (B rpagycax) oT
nepuoga BojHbl T (B CEKYHAAX) BblparkaeTca opmyJioM

2
T

\/(TZ —72)2 +nz’T?

MonoxunTenbHbii KoadduLmeHT K onpefenseTcA OTHOWEHWEM WHMPHHBI CYAHA K AJIMHE BOAHbI, 0, —

A(7)=k6,

yron Han6o/iblero BOJIHOBOro CK/0Ha (NpMHMMaeT 3HadeHus B npegenax ot 0° go 26°), T —
nepuvopa cBo60AHbIX NonepeyHbIX KosiebaHUM cygHa Ha TMXOM Boge, N —uucaoBoi KoadduumeHT,
3aBUCALLMM OT CONPOTMUBIEHUS BoAbl (MPMHMMAET 3HaYeHus B npegenax ot 0 go 1). Mpu Kakom

nepuoge BOJIHbI T aMIJIMTYyAa BbIHYXAEHHbIX KonebaHui cyaHa 6yaeTt Hambonbwen, ecam T =15 ¢?

PeweHue:
3anuweMm BblpaxeHue A8 aMmnamMTybl B BUAE:

2 4
T T

=ké,
\/(T2—72)2+n12T2 0 (TZ—TZ) +nz’T?

A(7)=k6,

2
3HaueHne K6, nonoxurenbHo, cnefoBatesibHO, BbIpaXKeHUs A(z’) " f(z’ ): > "

(Tz—rz) +nT?-7

NMPUHNMAOT HamMbonbluee 3HaYEHUE np1 oAMHaKOBOM 3Ha4Ye€HUN T .

1 _(T2—12)2+nT2-72

2 9
PaCCMOTpMM CIJYHKLIMIO g (T ) = M Hanaem ee HanMeHbllee 3Ha4YeHune.

f (72) r
T =212+ +nT?. 7> T* T? T? T?
g(rz)= 7 =——2-—+1+n-— . Nyctb t=—- , Toraa g(t):tz—(Z—n)t+1.
T T T T T
KBagpatuiHas dyHKuma g (t) =t? —(2— n)t +1 focTMraeT cBOEro HaMMEHbLIEro 3HaYE€HUSA B BEPLUMHE
—(2-n) 2-n . <
t, =— > = . YUMTbIBaA, 4TO N — YMCIOBON KOBMDDMLMEHT, NPUHMMAIOLLMIA 3HAYEHMA B npeaenax ot0
Jo1, 10 (2—n) >0, torgamn t, > 0. BepHemcs k 3ameHe
T 2-n 15° 15%.2 2
t=—, —=—, ’ = , =15 |—.
T 2 T 2—-n 2-n
2 2 2
3HaumT, ByHKLMA g(z' ) JOCTUraeT HaMmeHbluee 3HavyeHne npu 7 =15- > ,Torpa f (r ) Jocturaet
—-Nn
2
HaMbo/iblee 3HAYEHUE MPU TOM KEe 3HAUYEHMU T . Omsem: 15- o
—-Nn
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Ne5. PacnpegenieHMe KMHETUHYECKOM SHEPrMu MOJIEKY FesiuA Npy TENJ0BOM ABUXKEHUU UMeeT PYHKLUMIo

NJIOTHOCTHU
3
201y ~ =
f - | = .e kT’
(¢) ,—ﬁ(ij G

o3 JIK
roe k=1,38-10 ?— NOCTOAHHaA bo/ibLMaHa, & —KMHeTMYeCKasa 3Heprus MOJIeKYJibl B AXKOYAX,

T — TemMnepatypa rasa B KenbBMHaX. Halaute 3HaueHME KMHETUHYECKOM SHEPruM & , MPU KOTOPOM
dyHKuma nnotHoctn | (5) npUHMMaeT Hanbosbluee 3HaveHune, ecam 1 =300 K.

PeweHue:

3
2 (1) = 2 g = &

Mpeo6pasyem mo: f(g)=—=| — c-e K = —.e K. Myctb X=,/|— u BBegem

peobpasyem dyHKL (¢) \/Z(kT) Je T 7= kT ycTb Q/kT BBE/

2 f
dyHKUMIO g (X) = X-e"xz. MockonbKy >0, To BblpaxkeHus ¢ £ n f (8) NPUHUMAIOT HanbosibLiee
KT kT

3HAYEeHWE NpU OAHOM M TOM 3HAYEHMM NePeMEHHON & . Uccnenyem yHKUMIO g(X) npu X >0 Ha Hanbonbluee
3Ha4yeHue. Hargem npomsBoaHyto:

g'(x)=(x-e‘xz)'=x'~e‘xz+x-<e‘xz)l=e‘X rxe(—x?) =e ™ (1-2x).
g'(x):e‘xz(l—\/ﬁx)(lhﬁx), x>0 ” l

1 0 P '] 1

g'(x):O,l—\ﬁx:O, x=$. o(2)

®yHKumAa g (X) NPUHUMAET Hanbosibllee 3HaYeHME NpU X = T
-23
3HauuT, % = 1/% £= %T 138 102 30 _ 5 07.10% (mkoynet). Omeem: 2,07-107" Ax.
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PacnpegeneHue CKOpPOCTM MOJIEKYN BOAOPOAA NPU TENJI0BOM ABUNKEHUM UMeeT (PYHKLMIO NIOTHOCTH

Mv?

Ne6.
2RT (pacnpepeneHue Makcsenna).

f(v) =4ﬂvz(Lj2
27RT

B aToM popmyne V —cCKOpOCTb MOIEKY/IbI B M/C,
— MOJIipHaA Macca Bogopoaa, | —TemnepaTtypa rasa B KeJsibBuHax. [pu KoTopom

R —yHuBepcanibHaA rasoBasA NoCToOAHHaA,

M =0,002
MOJIb
3HaYeHMMU CKOPOCTH V DYHKLMA NAOTHOCTM NPUHUMAET Hambosbluee 3HaveHne, ecim T =400 K

PeweHue:
3anuwem BblparkeHne ana GyHKUMM pacnpeaeneHms NA0THOCTU B BUAE
Mv?2 2 M
j - M ( Mv j e

v y 2 Mv?
f(V):47Z'V2 M ( M j-e 2RT —4 M_ [Mav 2RT _ .
27RT 2zRT \ 2zRT 27RT ( 2RT

27RT -
. Oyukuymio f (V) MO3HO 3anucaTb B BMAE

2
1 BBeaem dyHkumio g(X)=X-e

Myctb X =
y 2RT

? 2
f(v)=4 /27'r\QQT -g( Mv J . C yyeTom Toro, uto 4 ’ZXT >0, To Boipaenma (V) u g(;/lF;/Tj

2RT
NPpUHUMALOT HamboJibllee 3Ha4YeHue npu oAMHAKOBOM 3HA4YeHUN V . Haﬁp,eM Haubo/ibllee 3Ha4YeHUe byHKLMM

g(x) nput X >0. BblumMCcAMM NPOM3BOAHYIO:
g (x)=(x-e7) =x-e™+x-(e) =& +x--(~x) =e*(1-x).

AR
{

[ =

g (x)=e*(1-x), g(x)=0, 1-x=0, x=1.
Haun6onbluee 3HaveHWe dyHKUMA NpuHMMaeT npu X =1 -

2

o
©
0 o

Mv
NPpUHNMaET Hambosibllee 3HaYeHue npu l— ZRT .

\/ 2RT \/ 2R-400 _ \J400000R = 200+/10R .

3HaumT, dDYHKLMA f(

Omsem: 200~/10R .

T v =
oraa 0,002
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= Tecm 3aga4vm Ha oNTUMM3ALMUIO MOBbILLEHHOM C/I0¥KHOCTH

BapuaHT 1

MCTOMHUK NMOCTOSHHOMO HaMNPSXXEHUA UMEET 3/1EKTPoABMXKYLLYI cuny & =50 B 1 BHyTpeHHee

conpotuenieHne I =1 Om. Cunia TOKa B Lenu Npu NOAKIOYEHUM K STOMY MCTOYHMKY Harpy3Ku
onpeaensetcs 3akoHoM OMma:

| = &
- )
r+R
rne R—conpotuenenme Harpysku (B omax). TennoBas MOLLHOCTb B BaTTaX, BblAe/iieMas Ha Harpyske,

2 o
paBHa P =1°R (3akoH Jxoynsa-/leHua). Haiaunte HaMbobLUy0 BO3MOXKHYIO TEM/I0BY0 MOWHOCTL P,
KOTOPYHO MOXET BbIAENATb 3TOT UCTOYHMK.

Ne2.

Ha 6eperax npAMOro y4acTka peku Apyr HanpoTMB Apyra HaxoAATcs npuctaHu A u b. Jlogka HauMHaet
nepenpasy oT NpucTaHu A. Co6CTBEHHas CKOPOCTb JIOAKM V MEHbLUIE CKOPOCTU TeueHus pekn U .

Mpu nepenpase N0AKY CHOCUT TEYEHMEM, U TOUKA NPUBLITUA B HaxoaMUTCA OT NpUcTaHu b Ha paccToAHMM,
KoTopoe BblpaxkaeTcs (hopMy/ion

U+Vv-CoOSax

V-sina
rae H —wupuHa pekn, o —yron Mexay BEKTOPOM CKOPOCTM OTHOCUTE/IbHO BO/bl M BEKTOPOM CKOPOCTM
TeyeHMs. Haiaute HaMMeHbLLee BO3MOXHOE paccTosHUe OT TOYKM B go npuctanm b, ecim H =60 m,
u=2 m/c, v=1,6 m/c.

L=H-

Ne3.

Ecnv K uenn, cocmnu.\eﬁ M3 KOHAEHCaTOopa, pe3ncTtopa M KaTyWwKn MHAYKTUBHOCTHU, NOAK/TIIOYNTb UCTOYHUK
nepemMeHHoro Toka, To aMmniMTyaa HanpA>xeHMA Ha KaTylKe (B BOﬂbTaX) 6yp,eT NOAYNHATBCA 3aKOHY

ULow

U L (a)) = , rae U- aMniMTyada HanpAa>XeHnA Ha UCTOYHMKE TOKa, @ —4acToTa

2
R2+[a)L—l
aC

-1 .
nepemeHHoro Toka (8C ), L — mHayktueHocTb KaTywku, C —EMKOCTb KoHZeHcaTopa, R—
ConpoTMBAEHUE pe3ucTopa. pU Kakoi YacToTe @ amrnuTy[a HanpsKeHUA Ha KaTyliKe 6yaet

Hambonblei, ecin U =180 B, L=0,045 rv, C=10" ®u R=10 Oom?

CyZIHO CTOMT Ha OTKPbITOM BoZle 60pTOM K BoJHE. Mo AENCTBMEM BOJIH OHO MCMbITHIBAET BbIHYXKAEHHbIE
rnonepeyHble KoiebaHunsa. 3aBUCUMOCTb aMMIMTYAbl KosiebaHuii (B rpagycax) OT NepMoaa BosiHbl 7 (B
CeKyHzax) BblpaxkaeTca (Gopmyion

2
T

\/(Tz —72)2 +n?T?

MonoxuTeNbHBIN KO3DbULMEHT K OnpeaenseTcs OTHOWEHMEM LWMPHHBI CyAHA K A/IMHE BOAHbI, 6, — yron

A(7)=k6,

HaM6O0/IbLLEr0 BOJIHOBOrO CKJI0HA (NpUHUMaeT 3HaveHus B npesenax ot 0° go 26°), T —nepuog
CcBO6OHbIX MOMepeYHbIX KonebaHMM cyaHa Ha TMxoM Boge, N —uncioBoM KO3PDULMEHT, 3aBUCALLMM OT
COMpOTMBIEHUA BOAbI (MPMHMMAET 3HayYeHMs B npegenax ot 0 o 1). NMpn Kakom nepuoae BONHbI T
aMIMJIMTYZ1a BbIHYKAEHHbIX KonebaHui cyiHa 6yaeT Haubosblwen, ecam 1 =14,8 ¢?

MatemaTukaOHNauH
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Ne5.

PacnpeseneHme KMHETUYECKOM SHEPrMM MONIEKY Fens NPU TEMNJOBOM ABMKEHWMU MMEET (DYHKLMIO
MI0THOCTM

3
2 (1Y ~ &

f = ——| — . kT’

(8) \/;(kT &e

K
-2
rae k=1,38-10 3%— nocTosiHHasA bosibLMaHa, & —KMHEeTUYECKas SHEPrMA MOJIEKY /bl B AXKOYAAX,

T — Temnepartypa rasa B Ke/ibBMHax. HaiamTe 3HaueHUe KMHETUYECKOM SHEPTUM & , MPU KOTOPOM
dyHKumMsa naotHoctn | (5) npUMHUMaeT Haubosbluee 3HavyeHne, ecim T =100 K.

10

Neb6.

PacnpegeneHue cCKOpPOCTH MONIEKY BOZOPOAA NpU TEMJIOBOM ABUKEHUM MMEET (YHKLMIO MI0OTHOCTH
3
= MVZ

f (V) =47v? -e 2RT (pacnpepeneHue Makceenna).

27RT

B 310l dhopmyne V —CKOpOCTb MONIEKY/bI B M/C, R —yHMBepcasibHas raszoBas NocToAHHas,

M =0,002—~

— Mo/isipHasA Macca BoAopoaa, | — Temneparypa rasa B KeJibBuMHax. [pu KoTopom
MOJIb

3HaYeHMM CKOPOCTU V (DYHKLMA NNOTHOCTU NPUHMMAET Hamnbosbluee 3HavyeHue, ecam T =600 K.

BapuaHT 2

MCTOMHMK MOCTOAHHOMO HaMNpSAXeHUA UMEET 3/1eKTpoaBuxywyo cuny & =40 B u BHyTpeHHee
conpotmerieHme =16 OM. Cuna ToKa B LiENM NP MOAK/IOUEHNM K STOMY MCTOYHMKY Harpy3Ku
onpeaenseTcs 3akoHoM Oma:

£

b
r+R
rae R—conpoTtuenexme Harpysku (B omax). TennoBas MOLLHOCTb B BaTTax, BblJe/iAemMas Ha Harpyske,

2 o
pasHa P = 1°R (3akoH [xoyna-/leHua). Hanaute Hambobliyio BO3MOMKHYIO TEMN0BYIO MOLLHOCTL P,
KOTOPYI0O MOXET BblAENATb 3TOT UCTOYHMK.

Ha 6eperax npsMOro y4acTka peku Apyr HanpoTMB Apyra HaxoAAaTcs npuctadu A u b. Jlogka HauuHaet
nepenpasy oT nNpucTtaHu A. Co6CTBEHHAs CKOPOCTb JI0AKM V MeHbLLIE CKOPOCTU TeYEHUS peku U .

Mpu nepenpase 0AKY CHOCUT TEYEHUEM, M TOUYKA NPUBLITUA B HaxoaMTCA OT npucTaHu b Ha paccToaHMu,
KOTOpoe Bblpaxaetca (popmyion

U+Vv-Cosa

V-Sina
raoe H —wupuHa pekn, o —yron Mexay BEKTOPOM CKOPOCTU OTHOCUTE/IBHO BO/bl U BEKTOPOM CKOPOCTM
TeyeHna. HalamTe HauMeHblLee BO3MOXKHOE paccTosHKUe OT TouKM B ao npuctanm b, ecim H =80 M,
u=15 m/c, v=1,2 m/c.

L=H-
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Ne3.  Ec/m K Lenu, coCToALLEN M3 KOHAEHCATOpa, PE3UCTOPA M KaTYLUKU MHAYKTMBHOCTU, MOAKMOYMTb MCTOYHUK
NepeMEHHOro TOKa, TO aMIJIMTY/Ia HAaNPSXKEHUA Ha KaTyllKe (B BO/IbTax) 6yAeT NOAUYMHATLCA 3aKOHY

ULw

UL (a)) = > rape U- aMniMTyda HanpAxeHnA Ha MCTOYHMKE TOKa, ¢ —4acCToTa

R? +(0)L—1j
aC

-1 .
nepemeHHoro Toka (BC ), L— mHayktueHocTb KaTywku, C —EMKOCTb KoHAeHcaTopa, R—
conpoTMBaeHUe pe3ncTopa. Mpu Kakoi YacToTe @ aMIJIMTY[a HanpsiKeHWsa Ha KaTyllke 6yaeTt

Hanonbwert, ecm U =180 B, L=0,09 i, C=5-10° ® 1 R=20 Om?

Ne4.  CyaHO CTOMUT Ha OTKpbITOM BoZe 60pToM K BoJiHe. Mo AeMCTBMEM BOJIH OHO MCMbITLIBAET BbIHYKAEHHbIE
nonepeyHble Kosie6aHuA. 3aBUCMMOCTb aMNUTYabl Kosie6aHui (B rpagycax) oT nepuoaa BoJHbl 7 (B
CeKyHJax) BblparkaeTcsa hopMy/ioN

2
T

\/(T2—72)2+n72T2 '

MoNO¥KMUTENBHbIN KO3deJl4LlMeHT k onpeaenAaeTcAa OTHoWeHMEM WNPUHbI CyAHa K AJIMHE BOJIHbI, 90 —yron

A(7)=k@,

HaMb0o/IbLLEro BOJIHOBOrO CKIOHa (NMpUHUMMaeT 3HaveHus B npegenax ot 0° go 26°), T —nepuog
CBO60/HbIX MOMEpPEeYHbIX KonebaHMM cyiHa Ha TMxoM Bode, N —uMcnoBor KOSDhMUMEHT, 3aBUCALLMI OT
COMNpOTUBNEHUA BOAbI (MPUHMMAET 3HadYeHus B npegenax ot 0 4o 1). Mpu Kakom nepuoae BoJIHbI T

aMMUTYa BbIHYXAEHHbIX KolebaHMM cyaHa 6yaeT Hambonbluen, ecam 1T =15,6 ¢?

No5. PacnpepeneHue KMHETMYECKOM 3HEpPrun MONIEKYN resiva nNpu TENJ0BOM ABUXKEHMU MMeeT DYHKLMIO
NJ1I0THOCTH

3
2 (1) -Z
f(e)=——=| = | Ve e,
( ) N7 \KT
K
roe k=1,38-10% I[? — nocTosiHHaA bonblMaHa, & —KMHETUYECKasa SHeprusa MoNIeKY bl B A3KOYNAX,

T — TeMnepaTypa rasa B KejlbBuMHax. Hanaute 3HaueHMEe KUHETUYECKOM SHEPTMU & , NPU KOTOPOM
dyHKuma naotHoctn | (8) NpMHMMaeT Haubosbluee 3HadeHne, ecim T =200 K.

Neb. Pacnpe,qeneHme CKOPOCTH MOIEKYT1 BOAOPOAaA NpU TENJIOBOM ABUXKEHUN UMEET beHKLIM}O NJIOTHOCTH

M _w
f (V) =4zv® (—j -e 2RT (pacnpegeneHue Makceenna).

27RT
B 310i hopMysie V — CKOPOCTb MOJNIEKY /bl B M/C, R —yHMBepcasbHas ra3oBas NoCTOAHHaS,
KT
M =0,002 — MONIAipHasA Macca BoAopoja, | — TemnepaTypa rasa B KesibBMHax. [py KOTOpom

MOJIb
3HAYEHUM CKOPOCTM V (DYHKLMA NNOTHOCTU NPUHMMAET Hambosbluee 3HadYeHne, ecam 1 =300 K.

Omsemsbi (mecm) 3a/la4M Ha ONTMMM3ALMIO NMOBbILLEHHOM CJ/IOXHOCTH
Ne1 Ne2 Ne3 Ne4 Ne5 Ne6
Bap. 1 625 45 500 14,8 ZL 6,9-10% 200+/15R
-n
Bap. 2 250 60 500 15,6- zi 1,38-10% 100+/15R
-n
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