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ITox penaxkuueinn bypkosoii E.I'.



3aganus 3aKJII0YATEIHLHOI0 dTAIAa
11 kaacce
Bapuanr 1

1. lemuin  pacmumpsercs
CHayaJia aauabaTHO, a 3aTeM —
n300apHO (cM. pucyHok). Koneunas
TeMIeparypa renus paBHa
HavanpHOW.  Ilpm  agmabatHOM
paclIMPEeHUH  TEJIHA  COBEPIIMII
paboty, paBuyro A = 4,5 kJlx.
Kakyro paboTy coBepiui reiuii B
Puc.l TE€UEHUE 000UX MPOIECCOB?

Pewienue
3anuiieM MepBbld 3aKOH TEPMOIUHAMUKH JIJIS a{1a0aTHOTO PACIIUPEHUS Teus
(mpouecc 1-2):
0=AU +A,,
ric  M3MEHEHHWE BHYTpPEHHEW »HHeprum Trenus AU =1C,(T,-T,), MoJspHas

N i
TEIUIOEMKOCTh IeJius TP MOCTOSTHHOM 00beMe C, = 5 R, v — KOJIMYECTBO BEIleCTBa

renus, (= 3— KOJIMYECTBO CTENEHEH CBOOOIBI MOJIEKYJIbI TEJIHS.
Pabota, coBepiiaemas reimeM pu 1300apHOM PACIIUPEHUU:

Ay = pz(Vs _Vz) .
YpaBHEHHE COCTOSHUS UICATHHOTO ra3a Jjisl COCTOSIHUM 2 1 3:
p,V, =RT,,
P,V =WRT;.
ITo ycioBuro 3a1aumn
T,=T,.

Hckomast pabota paBHa
Aps = A, + Ay

Auz

Vv

N3 mnepBoro ypaBHenus ciuenyer A,=C,(T,-T,)= T,=T, - . Hamee

A, =WR(T,-T,). Bepaxkas T,, mnomyuumA,;=1RT,—RT, +IR 22 - R(':A‘lZ - B
\ v

pe3yibTaTe BCeX pacCyKICHHUM MoTyyaeM:
[+ 2

A1z3 = Aqp = 7,5 k/Ix.

Omeem: A,.=A, # = 7,5 xJIx.

2. CoOuparorias TOHKas JuH3a ¢ (DOKYCHBIM paccTosiHMeM F momerieHa B
OIPaBKy C BHyTpeHHHM jauaMeTpoMm 0 u BHemHUM auamerpoMm D. 3a muH301 B ee



boxyce neprneHANKYISIPHO €€ ONTHIECKON OCH PacIoNioKeH IIIOCKuit akpad. [lepen
JMH30M Ha TJABHOM ONTHUYECKOW OCH Ha pacctosHum f oT NMMH3BI momerieH
TOYEYHBIH MCTOYHMK cBera. OrmnpenenuTe HaWOOJBIIMKA JAMAMETpP TEHH,
0TOpachIBa€Mblii OIIPABKON Ha 3KpaH.

Pewienue
Jlyun, wuaymme OT MCTOYHHMKA 4Yepe3 BHEUIHMM Kpail OIpaBKH, HE
npeoMistoTes. Y3 aieMeHTapHBIX TEOMETPUIECKUX COOOpaKEHUH CIeIyeT

f+F
Dp =~
F ' F
Omeem: Dy = f%
3. B AIIEKTPUIECKON e,
Ay .
R \V R R W300pOKEHHOM Ha CXeMe, CHIa TOKa,
1 2 3
MIPOXOJSIICTO Uyepe3 pe3nucTop Rs, paBHa 1 MA.
o BN v N s N LN G Al

Conpotusnenus pe3uctopoB Ry = 5,1 kOm, R3
= 3,9 kxOm. Yemy paBHO HampsikeHue U

(1
U @ Oataperku?

||
| I Pewienue

OueBUIHO, YTO PE3UCTOPHI COCIUHEHBI
napayyienbHO. TOKM yepe3 pe3ucTophl TEKYT B

IIOKAa3aHHBIX Ha CXEMCE HaIIpaBJICHUSAX. "\-._.]j
R, R. R;
|- ]

Hamnpsxenne Ha KJIeMMax 0aTapeiku paBHO - -}_l—“—l_l—
U=ILR;=39B , (1)

Omeem: U = 3,9B I

4. HeOonpmolr Opycok che3xkaeT 0e3
HAYaJIbHOW CKOPOCTH C BEPIIMHBI TJIaJKOW HAKJIOHHOHM IIOCKOCTH BBICOTOW h,
OCHOBaHHEM D, MIaBHO Mepexojsiiell B rOpU30HTaIbHBIN ydacTok. Cpasy mocie
Bb€37]a HAa FOPU30HTAIBHBIN y4aCTOK MOIIHOCTh CHJIbI TPEHUS, MPUIOKEHHOU K
opycky, paBHa P. KoadduimeHT TpeHus Ha TOPU30HTAIILHOM YYaCTKE TTOCTOSIHEH U
paBeH W. Onpenenute maccy Opycka.

Pewenue
MOIIHOCTB CUJIBI TPEHUS ONPEAEIACTCS BHIPAKECHUEM

P = F,V = umg,/2gh,

rae V — ckopocTh Opycka, M — ero macca.



Tornma macca Opycka paBHa

5. MakcumalpbHas KHHETHYCeCKas OQHCPIUA MaTepHaHBHOﬁ TOYKH Maccou

m = 20 r, coBepIaronieil rapMoOHHUECKHe Koebanus ¢ nepuogom I = 1 ¢, paBHa
W = 4-10" JIxx. Onpenenure aMmmnTyny A KoneGaHuii 5TOH TOUKH.

Pewenue
Bripazum sHepruio koneOaHuii yepe3 napameTpbl KoueOaHui

mA%4m?
2T2
Orcrona
A wr* 32
= ~ MM
21T%m
Omeem: A = 2”;:; ~ 32 MM

6. DIEeKTpOH ABMKETCS MO OKPY>KHOCTU B OJHOPOJHOM MAarHUTHOM TIOJIE C

uaaykaueit 0,5 Ti. Ckoabko 000pOTOB ciaenaeT 3eKTpoH 3a 1 mukocekyHay (10

Pewenue
YpaBHEHUE ABMKEHUS DJIEKTPOHA

mV?

= eBV,

rie M — Macca 3JIeKTpOHa, € — ero 3apsia, R — paguyc ero tpaekropuu, t — BpeMms
JBH>KEHUS, B — MHIYKIIMS MATHUTHOTO TOJIA.

YuuTeIBast, 4TO
2TRn
V —_

ot

)

MOJIyYUM I YKciia 000pOTOB
eBt

2mm

n= ~ 0,014

eBt

~ (0,014
m

Omeem: n =



Bapuant 3

1. B kaxaoi 4acTHM TOPU3OHTAIBHO PACIHOJIOKEHHOTO IMJIMHIPUYECKOTO
cocyna JUIMHOW |, pasjeneHHOro ImormoyiaM IOPIIHEM Maccol M, HaxOIUTCS
OIMHAKOBOE KOJMYECTBO renus, paBHoe V. Cocyl NOIIEpKUBACTCS MpHU
MOCTOSTHHOM Temrieparype 7. Onpenenure nepuo T MajibiX KOJeOaHUN MOPITHS.

Pewenue
YcnoBreM 3a1auu 3aJ1aH U30TEPMHUYECKUI TTPOIIECC, @ 3HAYUT IO YPABHEHUIO
MenneneeBa — Knaneitpona

l l [
ma =5+ 8) = (3-1).

rA€e Po, P1, P2 — AaBJIEHUA 10 CMEILECHUS IIOPIIHS U [OCJIE €T0 CMELIEHUS B IEPBOU U
BTOPOU IOJIOBUHE COCYAA.
Ha nopiuiens neiictByer cuna

4poSAl
F=({p;,—p)S~= —
rJie S — IJIOMIA b ITOPIITHS.
Cuina F saBisieTcs KBa3MyNpPyTrou, TOCKOJIbKY JIMHEHHO 3aBUCHT OT CMEIIICHMUSI.

KoadduimeHT kBazuynpyroi cuibl

k= 4pl°S.
YuuTteiBas, 4To
PoSl = VRT,
MOJTy4YUM
4vRT
= Tz
u

_, m_2 ml? B ml?

U= e =" {arT - " |VRT
Omeem: Tt =1 m—lz.
\IVRT



2. PaBHOOenpennas crexisiHHas npuzma ABC
KacaeTcsi MOBEpXHOCTH BOJbl. Jlyd cBera,
NajalolMid U3 BO3AyXa IOJ YIJIOM ¢, Ha
rpaib AC, mocne NpPOXOKAEHUS MPU3MBI
BBIXOJIMT 4Yepe3 IpaHb AB 1oa TeM ke yriioM
¢@g. Yemy paBeH yroia nperomyIeHUs @7

S o ‘ - llokazarens mnpenomieHus Boabl Ny =4/3,
yroa C npu BEpUIMHE IPU3MBI — IPSMOU. 3HAYEHUE @ HE 33JaHO.
5 C
Yo
Pewenue
D [IycTp mokazaTenb MNPETOMIICHHS
o CTEKJIa  paBEH n. Mnsa  nyda,
1 1] .
I npenomirstonerocst Ha rpansx AC u AB:
Q L LE NoSiN @, =Nsing,:
A >\ B Sin
©o ng = P2
Sin@q
VYron o =45°. Jlna tpeyronsauka DEF yron o, — BHenHwmii.
¢+ Pz =04,

Vrael oo U o aBHbI KaK VYIJIbI CO B3aHMMHO IICPIICHAUKYJIAPHBIMHA
1

cropoHamu. Torma
. sin(a.—¢;) cosp; —sing; 1-tgg,

0 sin @, - \/Esin(p1 _\/Etg(pl
u
tgo __3 ~ 0,347,
Ya243 T
¢, =191°.
/4\ 3. B ANEKTPUUECKOU LY,
R U R R U300paXKeHHOW Ha CXeMe, CHJla TOKa,
1 2 3 IPOXO/SIIET0 Yepe3 pe3ucTop R,, paBHa |
o B s I o N R

MA. Comnporusiienus pe3uctopoB Ry =1 kOwm,
U @ Ry =3 kOm. Haiiaure pa3HOCTh NMOKa3aHUN
| I amnepMmerpoB A u A,. Amnepmerpsl

| I CUUTANTE HaCaJIbHBIMU.

Pewienue



OueBHIHO, 4YTO PE3UCTOPHI COEAUHEHBI R, 1,
1 _ta

napajuienbHo. TOKM yepe3 pe3ucTopbl TEKYT B  —

MOKa3aHHBIX  HA  CXEME  HalpaBJICHUSIX. R, b ‘
. 2 2

Hanpsikenue Ha kiemmax 0atapeiiku paBHO ]

. e
U = IR, @ R £

U R3 U _|:

= —=]
3
R, R, ||
J_Iﬂﬂ CUJI TOKOB, IIPOTCKAOIIUX YCPC3 I I
aMIICPMCTPHI, CITPABCIJIMBBI COOTHOIICHUA:
11 + 12 == IAl
12 + 13 - IAZ

i}

Torna

R3
IAZ_IA1=II_I3=13<__1)=2MA
Ry
Omeem: 1, — Iy =1, — I3 =I3(%— )=2MA

1

4. HeOonbimoit Opycok mMaccoil M cbekaeT 0e3 HadyaJbHOM CKOPOCTH C
BEPIIUHBI TJIAJKOM HAKIOHHOW IJIOCKOCTH BBICOTOH h, ocHOBaHueMm D, 1uiaBHO
nepexoisiiel B TOpU3OHTANbHBIM  ydacToK. Kosddumuent tpenuss Ha
TOPU30HTAJILHOM Yy4YacTKe MyTH Opycka TMOCTOSHEH W paBeH . Onpegenure
MOIIIHOCTh CHJIBI TpPEHUs, MPHIOKEHHON K OpycKy, cpa3y Tmoclie Bbe3Ja Ha
TOPU30HTAIBHBIN YYaCTOK.

Pewenue
MOIIHOCTh CHJIBI TPEHUS ONPEACISAETCS BhIPAXKEHUEM

P = E,V = umg\/2gh,
rae V — ckopocTh Opycka, M — ero macca.

Omeem: P = F,V = umg./2gh
5. HenogBuxHoe Teno, MOABEUIEHHOE HA MPYKUHE, YBEIUUUBACT €€ JIIUHY
Al = 50 MmM. Cunras mMaccy NMPYXHHBI MPEHEOPSIKUMO MAJIOH, HAWIUTE MEPHOJ

MaJIbIX BEPTUKAIBHBIX KOJICOaHU Tela.

Pewenue
YciioBue paBHOBECHS TENA, ITOJBEIEHHOTO HA MPYKUHE, UMEET BU/L:

mg = kAl,



rJIe M — Macca Teja, § — ycKopeHue CBOOOHOTO MaieHus, K — )KeCTKOCTh MPYKUHBI.
Jli1st mepuoaa umeem

Al
T=2n |—=T =2m gz0,44c

Omeem: T = 2n\/§ ~ 0,44 c

La

Lo

6. IlpstMOyTrONBHYIO paMKy, CHEJIAHHYIO W3

B MpoBOJIOKK  compotuBienneM R = 1 Ow,

MEePEMEIIAIOT C IIOCTOSTHHOM CKOPOCTBIO 4epe3
00JlaCTh  OJHOPOJHOTO  MArHUTHOTO  TIONSA  C
uaaykuuen B = 0,5 Tn (cmotpu pucyHnok). Ilpu
KaKoi cKopocTd V B paMKe BBIJICTUTCS KOJIMYECTBO
terutotel Q = 10 M/, ectm Ly = 0,10 M, L, = 0,05 m
u L3> Ly?

Ls

- Pewenue

Temnora 6y,Z[CT BBIACIIATHECA B PaMKC IIPpH €C

BBE3/€ B 30HY MATHUTHOTO IIOJISL M BBIE3/I€ U3 30HBI MATHUTHOTO TOJISl BCIEICTBUE
NpPOTEKaHUs MHAYKIMOHHOTO ToKa. WMHAYKIMOHHBIA TOK M 3.4.C. OyayT
ITOCTOSTHHBIMH, ITOCKOJIBKY CKOPOCTh JABUKEHHUS PAMKH ITOCTOSHHA.

EZ

=2—t
¢ R

[To 3aK0OHY 3JIEKTPOMAarHUTHOW UHTYKIIUU

Torna

Omeem:V =

Q=2

P2 . 2(BLyL,)?V  2(BL,)?L,V

t2R RL, R
v= B <40
2BL?L, - oM/
R~ 40 M/c



Bapmuanr 5

B
3po é 7 1. Ompenenure OTHOIICHHWE /7,
KO2((PUITMEHTOB TOJIE3HOTO JACHCTBHUS NBYX
R IMUKJIAYECKUX TIPOIECCOB, MPOBEAEHHBIX C
Ipo| 2 3 AAeaIbHBIM OQHOATOMHBIM Tra3oMm: 1-2-3-4-1
(mepBBIfi TIpomecc) u  5-6-7-4-5 (BTOpOI
1 5 4 mporecc). ['padpuxu MIPOIIECCOB
ool , ! MIPE/ICTABIICHBI HA PUCYHKE.
0 - = 3:1" v Pewenue.
¢ = ¢ Ha »
pHUCYHKe TIpejcTaBiieH ki 1-2-3-4-1. 31ech
)K€ TIoKa3aHo mojBenéHHas K razy Qiz, Q23 u Oz
oTBenéHHas ot raza Qsg, Q41 TemIoTA. 1ol 3 3
KII/[ tukna 1-2-3-4-1 paBeH: . On g Oss
_Qp +Qp3 — Q3 —Qyy | r
1~ )
QlZ + Q23 — - il
2 I i - :—I
: Qu l !
Q, =VvC, (T, —T)), 0 ! ! I
Q3 = ch (T; - T,), Fo 3V

Q, =VvC, (T, =T,),
Qi :ch (T, -To),
[

CV :ER'

C,=C+R.
3amnuirem YpaBHCHUA COCTOAHUA NACAIIBHOI'O ra3a AJIsI BCEX COCTOSIHUI
PoVo = VRT,,
2pV, = VRT,,
2p,3V, = VRT;,,
Po3V, = VvRT,.



Torna
& 1’ 4 4 4
" 5i+8 5.3+8 23
Ha crnenmyromem pucyHKe TIpe/icTaBlICH
O ) ! 0 UK 5-6-7-4-5. 3pecr Ke  MMOKa3aHOo
nojBen¢HHOE K ra3y Qse, Qs7 1 OTBEAEHHOE OT
raza Qsg4, Q41 TEMIIO.

3mg 6 » 7 M1

_____________ e 4 KIIJ uukna 5-6-7-4-5 pases:
e ) E{j_ﬁl i =Q56+Q67_Q74_Q45
[ i 2 )
0 : : V Qs + Qg7
2 31

Qs6 = VG, (Ts —Ts),
Qs7 :VCp(T7 _Te)’)
Q74 :VCV (T7 _T4)’

Qus =VvC, (T, —Ts).

3aHI/IUIeM ypaBHeHI/IH COCTOAHUA NACAJIBHOT'O I'a3a AJIsd BCEX COCTOHHHﬁ:
Po2V, =VRT;,

3p,2V, = VRT,,
3p,3V, = VRT,,
Po3V, = VRT,.
Torna
4 4 4
Uy

T7i+6 7346 27
OKOHYATENBHO MOJIyYaeM:
m_ 4 . 4 Ti+6_7-3+6 27

== T -T2 =2 =117,
n, 5S51+8 7i+6 5i+8 5-3+8 23
Omeem: -0 _117
n, 5i+8
2. Jlns oOpamieHusi u300pakeHUs
, dacto UCTIOJIE3YIOT YCCUCHHYIO
PaBHOOCAPEHHYIO  MPU3MY  TIOJHOTO
BHYTPCHHETO OTPaXCHHS, YTOJd MEXKIy
a OOKOBBIMH TpaHSIMH KOTOPOH SIBIIACTCS

npsMbIM.  Ompenenure  MHHUMAJIbHO
HEOOXOAUMYIO IJIMHY @, IPU KOTOPOH NapajliesIbHbIA HUYKHEN TPaHU IMy4YOK CBETa,
LEJIUKOM 3aloHSI0MMI OOKOBYIO I'paHb, MOJHOCTBIO IPOHAET Yepe3 MpU3MY.
Beicota npu3msl h, moka3zatesnb NpeoMIICHHS MaTepuaia mpu3Mbl N.



Pewienue

PaccmoTtpum X0
MaJ1ar0IIero 5
MPEJIOMJICHHOTO JIyd4eil B y
Mpu3Me. Ha PUCYHKE

0003HaYEHBI YTJIBI B
rpagycax ¥ OTMEUEHBI yTJIbI
MpEJIOMIICHUSI Ha OOKOBOM
TpaHu U JOTIOJHUTEIBHBIN K
yIiIy ajeHus Ha OCHOBaHWe. Tpedyemoe yciioBre OyAeT BBITIONHATHCS, eclii Y = h
U X = a. 13 anemeHTapHbIX TEOMETPUUYECKUX COOOpaKeHH cienyeT, uro 0 = 45° -
¢. VI3 3aKoHa MpeioMiIeHus CIEIYyeT, UTO

sin 45°

—=n

sin @
U3 Teopemsl cunycoB g TpeyroiabHuka ABC

a h
sin(90° + @)  sin(45°) - sin(45° — @)

2n? —1
a=h
V2n2—-1-1
Omeem: a = h 2nf-1
2n2—-1-1

3. IIpoBosI0YHOE KOJBITO € IEPEMBIUKOH 10 nuaMeTpy AB

U3 TPOBOJOKU TMOAKIIOYMIM K HMCTOYHUKY MOCTOSIHHOTO

HanpspkeHusl. Ha CKOJIbKO MpPOLEHTOB YMEHBLIUTCS TEIJIOBast

U MOIIIHOCTh TOKa B ydacTke AB, eciu nepeMbluky nepepe3arsb?

Martepuan npoBOJIOKH OAWH U TOT K€, TUaMEeTp MPOBOJIOKU, U3

2 o KOTOpPOM CZelilaHa MepeMbluka, B 2 pa3za OoJibllle, YeM TUAMETP
IIPOBOJIOKH, U3 KOTOPOM CAEIAHO KOJBLO.

Pewenue

MontHOCT, B IIEMM OOPAaTHO MPOIOPIIMOHAIBLHA COMPOTHUBIICHUIO IICIIH.
ComnpoTuBiieHHE Yy4yacTKa LEMU MPSIMO MPONOPIUOHAIBHO JJIMHE Yy4acTKa.
OTHOCHTEITbHOE N3MEHCHHE TETUIOBOM MOIITHOCTH MOYKET OBITh PACCUMTAHO KaK

Uz U?
AP R ~R R -R

p U2 R




rae R —3HaueHHe CONPOTUBIICHHMS LIETHN J10 TepEPE3aHus NepeMbIUKH, R’ — 3HaueHue
COIIPOTHUBIICHUS LIETIH [TOCIIE IEPEPE3AHUS TIEPEMBIUKH.

O0603HauuM uepe3 D nuamerp Konblia, 4epes p - yAEIbHOE CONMPOTHUBIICHUE
IPOBOJIOKH, Yepe3 S — IUI0IIA/lb IONEPEUHOr0 CeYEeHUs MPOBOJIOKU Koubla. Toraa

45 nDp  mDp
AP 48 4S(1+ m)
— = =1——=24%
P nDp 1+m
Omeem:AP =1--""=x24%
P 1+

4, Tenexka wMaccoi 10 xr pgBuramacb u3 cocTossHUA mokos. Cuia,
NPUJIOKEHHAsT K Telekke, MeHsutach oT paBHoMepHo 20 H mo 35 H 3a Bpems
1 munyTa. KakoBa CKOpPOCTh TEICKKH K KOHITY 1-M MUHYTBI, €Ciiu KO3 hUIreHT
TPEeHUS TeJIeKKHU 0 gopory 0,37

Pewenue
Tenexxka HaYHET JBUTaThCS B TOT MOMEHT BPEMEHH, KOTJla BHEILIHSAS CUJIa
CTaHET paBHA CUJIC TPEHUSI CKOIbKECHUS.

umg = 30 H

Buemnsisi cuna Hapacraetr co ckopoctbio 0,25 H/c. B aBmxkeHun tenexka
Oyner HaxoauThcs B TeueHue 20 c. YCKOpeHHe TeNeKKH 3a 3TO Bpemsi OyaeT
JNIMHENHO HapacTaTh oT Hyns 10 0,5 m/c?. Tenexka IpHOOPETET CKOPOCTh

0405

> -20=5mM/c

Omeem:V = 5mM/c

5. Ilpyxuna nmunoi 30 cM CTOUT BEpTUKAIBHO Ha cToJie. C BBICOTHI 2 M HaJ
CTOJIOM Ha HEE MAJAET C HYJEBOW HAYaJIbHOW CKOPOCTBIO IIAPUK MAcCou 2 KT, yJaap
apukKa o Topel IpYy>KUHbI a0COJIFOTHO HEeyrnpyruil. YacToTa KojaebaHul CUCTEMBI
mapuk — npykusa pasHa 1,11 I'u. Onpeaennre MakCUMaJIBHYIO CKOPOCTD IIApHKa
IIPU €T0 ABWKEHUH BHU3 ITOCIIE MMAICHUS HA IPYKUHY. Maccoil IpyKUHBI U TPEHUEM
npeHeopeyb.

Penienue
[TycTh mIapuk J0CTUTaeT MaKCHMaJIbHOW CKOPOCTH Ha BbIcoTe h OT croia,

Koraa

mg = k(H — h)



IIo 3dKOHY COXPAaHCHUA MEXaHMYECKOU OHCPIUHU

mV,2
mgH = mgh + >
N3 3Tux BeIpaKeHUN CleayeT
2
m
R
- —g(H—h)
"
g 1
V= 5
2T | g(h— H) + 122

MakcumanbHas CKOpPOCTB IIapHuKa paBHA

g 2
v, = (%) +2g(H — h) ~ 6 M/c

7 \2
Omeem:V,, = |(—) +2g(H—h) = 6M/C
2mv

6. HesapsokeHHBIN CIUIOMIHOW METaNIMYECKU MHIMHAP paauyca R
BpAIIIAETCA B MArHUTHOM TIOJIE C YIJIOBOW CKOPOCTBIO (O BOKPYI CBOEHM OCH.
NHaykuuss MarHUTHOIO TIOJISL HampasieHA BIOJAb OCH LuiauHAapa. Haingure
HaNPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISI B LUJIMHJPE, €CIU MHAYKIHSI MATHUTHOTO
noJist paBHa B.

Pewienue
Ilox neiictBuem cuinbl JIOpeHIa MPOMCXOIUT CMEIICHUE DJIEKTPOHOB K
BHEIIHEW  IIOBEPXHOCTM  LUIMHIApA. BoO3HHMKaeTr  dJeKTpuyeckoe  MoJie,
MPENATCTBYIOIIEE CMEIIEHUIO AJIEKTPOHOB. ITO YCIOBUE MOXKET OBITh 3aMMCAaHO KaK
eER = ewRB
Torna

E = wRB

Omeem: E = wRB



Bapuant /

1. OnHOoaTOMHBIN UACATBLHBIA ra3 B KOJINYECTBE

A
P LA V' MoJIlb y4acTBYeT B mpouecce 45, n300pak€HHOM Ha
) pucyHke B koopauHaTtax (p, 7), rae p — IUIOTHOCTh
\B T rasa, a | —ero temrneparypa. /[aBienue raza B Touke A
“~_ -~ cocraBmsger 1/4 oT MakCUMaJBHOTO B 3TOM IIpoIIecce.
0 1o Omnpenenute Temnepatypy B Touke A. Temneparypa 7o
U3BECTHA.
Pewenue.

dopmanbHas 3anuch 3aBucuMoctu p(T) umeer BUj

Pm
= ——T
Y4autsiBas, 4To
p
p =—RT,
U

IIOJIy4UM

R T <1 T )
MakcumyM naBnenus gocturaercs npu T = Ty/2 1 paBeH

RT,

Pm = pmﬁz

Jl1st Touku A
Dm T T

g~ PmT ( TO>
Pemmas sto ypaBHenue otHocuTenbHO 1/ To, momyunm 7'~ 0,067 Ty

Omeem: T~ 0,0677,

2. Jlns oOpamenusi u300pakeHus
4acTo UCIIOJIB3YIOT YCEYEHHYIO
PaBHOOEIPEHHYIO MpU3My  ITOJHOTO
BHYTPEHHETO OTPAXEHHUsI, YIOJl MEXKIY

a OOKOBBIMH TpaHsIMH KOTOpPOH SIBISIETCS

IPSAMBIM. Onpenenure II0Ka3aTesb

MIPEJIOMJICHUST MaTepuaia npu3Mbl. [lapajuiebHbI HUKHEN T'paHU IYYOK CBETA,

LEJIUKOM 3amOJHSIONNI OOKOBYIO TpaHb, MOJHOCTHIO MPOXOAUT YEpe3 MPU3MY.
JmmHa HrxHETo pedpa a. Beicota nmpusmst h.




Pewienue

PaccmoTtpum X0
najarouero u
IPEJIOMJICHHOTO  JIydei B
npu3Me. Ha pHUCYHKE
0003HaYEHbI YTJIBI B
rpajgycax U OTMEUEHBI YIJIbI
npejaoMIIeHUsT Ha OOKOBOM
TPaHHA M JOTOJTHUTEIBHBIN K
YTy MaJICHAsI HA OCHOBAHKE.
TpeOyemoe ycioBue OyaeT

BBITIOJHATRCS, ecad Y = h mw X = a. M3 aneMeHTapHBIX TeOMETPUYCCKHX
cooOpaxxeHui cienyeTt, uto 0 = 45° - ¢. 13 3akoHa npenomMieHus CleayeT, 4YTo
sin 45°
sin ¢

N3 Teopemsbl cunycoB aiisa Tpeyroyibarka ABC

a h

sin(90° + ¢) - sin(45°) - sin(45° — @)

Vv2n2—-1-1
2n? —1

h=a

Pemas sto YPaBHCHHUEC OTHOCHUTECIBHO N, IIOJIyYUM

2
Omgem:n=\/l( a ) +l
2 \a—-2h 2

3. [IpoBoJI04HOE KOJIBIIO C IEPEMBIYKOH o AuameTpy AB

i B

o @— ynenbHOE

COMPOTHUBJICHUE,

U3 TPOBOJOKU TMOAKIIOYMIM K HMCTOYHUKY IOCTOSSHHOTO
HarnpspkeHusl. Ha CKOJIbKO MpPOIEHTOB YMEHBUIUTCS TEIIOBas
U MOIIIHOCTh TOKa B yyacTke AB, eciau nmepembluky nepepes3aTh?

Martepuan NOpoOBOJOKM KOJblla HMMEeT B 2 pasza OoJibluee
YyeM marepuai  MPOBOJIOKH

NEePEMBIUKH, JUAMETPHI IPOBOJIOK, U3 KOTOPOU CAEJIaHbI KOJIBLIO

" IICPEMbIIKa, OTMHAKOBBI.

Pewenue



MOIHHOCTB B IICIIH 06paTHO MMpONOPHHUOHAJIbHA COIIPOTHUBIICHUIO ILCIIN.
COHpOTI/IBJ'IeHI/Ie y4qaCTKa OCIHu IIpAMO IIPOIOPHHUOHAIBHO JJIMHE YYaCTKa.
OTHOCUTENHLHOC U3MEHEHHE TCIIJIOBOM MOITHOCTHU MOXKCT OBITH pPaCcCUUTAHO KaK

U* U2
AP R ™R R -R
P Uz R’
R
rac R — 3HaueHue COMMPOTHUBJICHUS LICIIU OO IICPCPC3aHUA IICPECMBIIKH, R'—3HaucHue
COIMPOTHUBJICHUSA LICIIN ITOCJIC IICPCPC3aHUA IICPCMBbIYKHU.
O603Haunm uepe3 D nuameTp Komblla, 4epes p - yAETbHOE COMPOTHBIICHUE

IIPOBOJIOKH, 9YCPC3 S— Iomaab IMOoICpCYHOro CCUCHUS IIPOBOJIOKH KOJIbIIA. Torna

AP 28mtpD
— =1 =1-—

— ~ 610
P StpD(2 + m) 2+m o

AP 2
Omeem: —=1——=61%
P 241

4. HeOonbimoit Opycok maccoil M cbhekaeT 0e3 HavyaabHOM CKOPOCTH C
BEPIIMHBI TJIaJKOM HAKJIOHHOW IUIOCKOCTH BbICOTOW N, ocHOBaHweM D, 1uiaBHO
NEPEXOIAIIEH B TOPH3OHTATIBHBINA YIaCTOK, HA KOTOPOM CYIIIECTBYET CyXO€ TPEHHE.
bpycok mnpoexan paccrossaue L. Omnpenenute ko3hdUIMEHT TpeHUs Ha
TOPU30HTAIILHOM Y4acTKe.

Pewenue
ITo 3akOHY U3MEHEHUSI MEXAHUYECKOM SHEPTUU

mgh = uymglL
Torma
_h
HoT

h
Omeem: |I = T

5. TlomHast sHEprus Teia, COBEPIIAIOIIETO TAPMOHHYECKOE KOJaeOaTeIbHOS
nBuxenue, papua W = 5-10° JIk, MakcuManbHas cuia, AEHCTBYIOINAs Ha TEIO,
paBHa F = 4,5-10° H. Onpenenure ammmryny A KoneGaHuii 3TOro Tea.

Pewenue
MaxkcumanbpHasi Cuiia, IEMCTBYIOIIAA Ha TEJIO0, BEIPAXKAETCS KaK

mw?A=F



MaxkcuManibHasi KWHETHYECKAs YJHEPTHS TENIA, paBHAS ITOJTHOW MEXAHUYECKOU
DHEPIUn
W mw?2A?
2
Torma

A= ~1,1cm

BIES

RIS

Omeem: A = — = 1,1 cMm

6. B 0HOPOIHOM MAarHMTHOM I10JI¢ ¢ MHAyKiuei B = 1,0-1072
L T pacnoyioKeHbI BEpTUKAIBHO Ha paccrosHuun L = 50 cMm npyr ot
Jpyra ABa METAJUTMYCCKHUX MPyTa, 3aMKHYTBIX CBEPXY ITPOBOJTHUKOM.
® [T10CKOCTh, B KOTOPOH PACIIONIONKEHBI IIPYThs, MEPICHANKYIIIPHA K
HAIPAaBJICHUIO HHYKITUH MAarHATHOTO 110J1s1. [To pyThsiM 0€3 TpeHHs
1 b Y HapyIICHUS KOHTaKTa CKOJB3UT BHH3 C ITOCTOSSHHOH CKOPOCTBIO

v V = 1,0 m/c mepembruka ab maccod m = 1,0 r. Omnpemenure
conpoTtuBiiecHUe R mepembruku ab, cuuras conmpoTHUBICHHE MTPOYUX
9JIEMEHTOB KOHCTPYKIIMH MPEHEOPSIKUMO MaJTbIM.

Pewenue
ITocTOSTHCTBO CKOPOCTH O3HAYAET PABEHCTBO CUJI TSKECTH U AMIIepa.

mg = IBL
B cBoro ouepenp,

€ma _BLVAt BLV
R  RAt R

Torna
(BL)?*V
R=—x=25mM0M
mg
2
Omeem: R = BLV 2,5 MOM




