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BBenenue

YBAXKAEMBIN CTYJIEHT!

Metoanueckue ykazanusi 1o gucuuiuinie «®U3MKA» ais BbINOJHEHUSA
MpaKTUYECKUX padboT co3nanbl Bam B momours juist paOOThl Ha 3aHATHSX,
IIOATOTOBKU K HUM. [IpucTtynas K BBIIOJIHEHUIO MPAKTUYECKOW padoThl, BbI
JIOJDKHBl BHUMATENBHO NPOYMTATH LEIb WM 33Ja4d 3aHATUS, O3HAKOMHUTHCS C
TpeOOBaHMSIMHU K YpOBHIO Bariell moaroToBku B COOTBETCTBUU C (heaepabHBIMU
rocyapCTBeHHbIMU 00pa30BaTEIIbHBIMU CTAHIAPTAMU, KPATKUMHU TEOPETUUECKUMU
¥ y4eOHO-METOIMUYECKUMU MaTeprajIaMu 10 TeMe MPaKTUYECKON paboThl, OTBETUTH
Ha BOMPOCHI IS 3aKPEIJICHUS] TEOPETUUECKOr0 MaTtepuania.

Hanuyne monoXuTenbHON OLIEHKH MO0 MPAaKTHYECKUM paboTaM HEOO0XO0IUMO
U1 monydyeHus 3adera no aucnuiuimie «OU3UKA» wim momycka k 3K3ameny,
MOATOMY B Cllydae OTCYTCTBHUSI Ha ypOKE MO JIO00H MPUYMHE WIM MOJy4CHUS
HEYIOBJIETBOPUTEIILHOM OIICHKU 3a MPaKTUYECKylo paboTy Bbl JOMKHBI HalTh
BpEMs JIJIs1 €€ BBIIIOJTHEHHS UJIU TIEpECaauH.
Buumanmue! Eciu B mpoiiecce MOATOTOBKM K MPAKTHYECKUM pabOTaM WM TpU
pelIeHnu 3a1a4y y Bac BO3HMKAIOT BOIIPOCHI, pa3pelIUuTh KOTOPBIE CAMOCTOSATEIIBHO
HE YyAaeTcs, HEOO0XOIUMO OOpaTUThCS K TMPEnoAaBaTellio g MOJy4eHUs
Pa3bsACHEHUN WM YKa3aHUU B THU MPOBEACHHUS JOTIOJIHUTEIbHBIX 3aHITHH.

BpeMs npoBeneHHss JONMONMHUTENIBHBIX 3aHITUA MOXKHO Y3HaTh Y

npenogaBaTeiisd Uik IIOCMOTPETh HA ABEPHU €T0 KaOWHeTa.

Kenaem Bam ycnexos!!!



TpeGoBanus K 0(p)OPMJICHUIO U BBINOJHEHUI0 MPAKTHYECKUX padoT.
Meroanueckue yka3aHus 10 ITUCHUILIIMHE «DU3HMKa» MpeaHa3HAYEHbI IS
CTYZEHTOB JIHEBHOT'O OTAEJICHUS MOJIUTEXHUUECKOTO KOJIJIEXKA 10 CIIEUAIbHOCTH!

46.02.01 JIOKyMEHTalIMOHHOE obecrieueHue yIIpaBJICHUS u
apXUBOBEJICHHUE.
Copepxxanne pabOT MOJHOCTHIO COOTBETCTBYET JCHCTBYIOIIECH TPOrPaMMBI

1o (u3uKe.
[IpaxTuueckue 3ausaTUsA paccunTanbl Ha 10 gacos.
[Ipu BBIMOTHEHUHU IPAKTUYECKON pabOThI CTYIEHTaM PEKOMEHTyeTCsI:
- HCTI0JIh30BaTh y4eOHbIE TOCOOUS, HATJISITHBIE CPEACTBA OOYUCHHUS;
- IPOBOJIUTH HECJIOKHBIE ICTYKTUBHBIC PACCYKICHUS;
- 000CHOBBIBATH IIATH PEIICHUS 33]1a4;
- (hopmynMpoBaTh OMpeEEICHUS MaTEMAaTHICCKUX TIOHSTHIA,
- M0JIb30BAaThCSI MATEMATUYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;
- MUCbMEHHO 0OPMIIATH PEIICHUS 33124
- TTOJTH30BATHCS KAIBKYIJIATOPOM;
- CaMOCTOSITEJIBHO U3y4aTh YUYEOHBIN MaTepual.

Bce mpezncraBieHHble BapHaHThI MPAKTUYECKUX Pa0bOT JaHBI OAMHAKOBOM
CTCTICHU TPYAHOCTH.

[IpakTuueckass paboTa BBIMOIHSAETCS B CPOKH, YCTAHOBJICHHBIE B
COOTBETCTBHH C KaJICHIAPHO-TEMATHUYCCKUM IIJIAHOM. 32 KOKIYIO MPAKTHYCCKYIO
paboTy CTYACHT JOKEH MOTYYUTh TOJIOKHUTEIBHYIO OIICHKY.

NroroBoii popMoit n3yueHus: NUCIUIUIMHEI BIIsgeTCS TudPepeHIInpOBaHHBIHI

3a4CT.



HaunmenoBaHue TeM

[IpakTruueckue paboThI

1

2

Tema 1.2 Mexanuueckoe
ABHKEHHE. Y CKOpeHue.

[Ipaktrueckas pabora Nel «PaBHOyCKOpEHHOE ¥ pABHOMEPHOE JIBUKEHUE.

Tema 1.3 /lunamuka

[TpakTuueckast padota Ne2 «/[BrkeHue moja N1eMCTBUEM CHUIIBI TSKECTH.

Tema 2.1 YpaBHeHue
COCTOSIHMS UAeaTbHOIO0 ra3a.

[TpakTrdaeckas pabota Ne3. «YpaBuenue Knaneiipona — MenneneeBa. [ImoTHOCTB
ra3a. 3aBUCUMOCTb CPEHEN KBaJIpaTUIHOW CKOPOCTH JIBH>KEHHSI MOJIEKYJI ras3a OT
TEMIIEpaTypPbI».

Tema 3.4 DieKkTpu4ecKu TOK
B MeTaJl1ax. 3aKkoHbI
MOCTOSIHHOT0 TOKA.

[Ipaktrueckas paboraNe 4. «3akoH Oma AJ1 ydacTKa [enu.

Tema 3.6 DiiekTpOMarHeTusM.

[Ipaktruueckast pabotaNe 5 « MarHUTHOE TMOJIE€ U €T0 XapaKTEPUCTUKI.




IIpakTuyeckast padbora Nel.

«PaBHOYCKOpEHHOE U PABHOMEPHOE IBHKEHHE).
Heab: HayuuTbcs NOpUMEHSATH OCHOBHBIE (OPMYJIBI PABHOYCKOPEHHOI'O
JBUKEHUS IIPU PACUYETe OCHOBHBIX KHHEMAaTUYECKUX BEIUYHH JJI Pa3IU4YHbIX
CJIy4aeB PaBHOYCKOPEHHOTO JIBUKEHUSI.
IHopsinok BbINOJIHEHHS PadoOThI:
BHUMaTENbHO MPOYUTATh TEOPETUYECKYIO YACTh U IUIAH PELICHMS 3aa4
PaccmoTtpeTs npumepsl pereHus 3aaa4
[Toy4uTh ¥ BBIIOJHUTH UHAUBUAYAJIbHBIE 3aJaHUS.
[IpakTrueckass paboTa HampapjieHAa HA OBJIAJICHUE CIECAYIOINIMMU 3HAHUSAMU H
YMEHUSIMH.
B pe3ynbraTe u3yueHus paszena CTyAE€HThI JOJKHBI:
3HATh!
- BUJbl MEXAHUYECKOTO JBUKECHHS B 3aBUCHUMOCTH OT (POpPMBI TPACKTOPUU U
CKOpPOCTH IIEPEMEILIECHUS TENa;
- IOHATHE TPACKTOPHH, ITyTH, IEPEMEILCHUS;
- pa3au4Me KJIACCUYECKOTO U PEISITUBUCTCKOIO 3aKOHOB CIIOKEHUS CKOPOCTE;
OTHOCUTEIBHOCTb IOHATHN JUIMHBI U IPOMEKYTKOB BPEMEHH.
yMeThb:
- (hopMyIIMpOBaTh MOHATHS: MEXaHUYECKOE IBUKEHUE, CKOPOCTh U YCKOPEHHUE,
CUCTEMA OTCYETA;
- n300paxaTh rpa)uyecKu pa3InyHbIe BUJIbI MEXAaHUUECKUX JBUKEHUN;
- pemars 3aJa4d C MCMNOJIb30BaHUEM (OpPMYd i1 PAaBHOMEPHOIO M

PaBHOYCKOPEHHOT'O JBUKEHHUM.

Teopernyeckasi 4acThb

HaumenoBanue B BekropHOM | B mpoekuusx Ha ock | B ckamapHOoM
BUJIE Ox BUJIE
PaBHOMEpHOE IIPSAMOJIMHENHOE IBUYKEHUE
K Th - s
Cxopoc I _Arx oS
_ L, = t
v = —— X
At
Koopaunara = X=X, +0t =
(ynpaBneHue
JIBUKEHUSA )
PaBHOYCKOpPEHHOE NPSIMOIMHENHOE NBUKEHUE




Cpennsisi CKOpOCTb

MrHoBeHHas I U =vU. +a -t v=v,ta-t
v =0v,+a-t x 0y X
CKOpPOCTb 0
YpaBHeHnue - v, =v, +a, -t -
CKOPOCTH x
[lepememienue a R 2 -t?
_ X r=v,-t+
d p Arx - UOX t + 0 2
-2 a-t 2
Ar =vot+—-r
Koopnannara - 2-
(ypaBHEHHE X=X, +v, -1+ —
JIBIKCHMUS)
KpuBonnneiiHoe ABMKEHHE
JIuHenHas CKOpocCTh | - - 27R
v =——=27R{
T
v = owR
Ilepuon - - ;. t_t
N v
Yacrora - - N 1
VD=—=—
t T
[Muxknuyeckas - - 27
w=—=270
4acToTa T
LenTpocTtpemurens | - - 5% ,
HOE YCKOPEHUE a, = R Y R

IIpuMmeps! pelreHus 3a1a4

IIpumep 1.

MoTtopHas JioJKa NpoXoauT paccTosiHue Mexkay A u B 3a 3 yaca, a ot —3a 12

yacoB. CKOJIbKO BPEMEHU 3aTPAaTUT MOTOPHAs JIOJKA Ha OOpaTHBIN MyTh?

Jlano:
t1=3 q
t, =12 4

to-?

Penienue:

Brenem cnenytoiire 0003HauYCHMUS:
L - paccTosinue mexay A u B,
Vp- CKOPOCTb TEUEHUS PEKH,

V;; - COOCTBEHHAs1 CKOPOCTH JIOJIKH.

Torna ckopocTh JOAKH IO TEYCHUIO paBHa (Vp + Vy), IPOTHUB TeueHus - (Vp - Vy).

Hcnonp3ys GopMyily U yCIOBUE 3aJa4H, TOTYyUUM:
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Vp
L

t = v, 40y (2)
L

t, = — (3)

Boipazum u3 (1) u (2) L u npupaBHseM mpaBble YaCTH MOJIYYSHHBIX BbIPAKECHUI:

vyt =t (v, + 1),

vﬂ+vp:tﬂ=2=4uﬂuv -
v t;, 3 P

Tormauz (3) =t, = Lv = i- (4)

J
Vs 3 2y,

M(l)=L=t, v,=t, —.

[ToncTaBum nosiydeHHOE BhIpakeHue it L B (4):

3 v, t, 12
=gy, 3T T T

Ortger: t; = 6u.

Ipumep 2.

IIpy paBHOYCKOPEHHOM JBMIKEHMM TEJIO IPOLLIO B IEPBBIE JBAa PaBHBIX
ITOCJIEN0BATENBHBIX MPOMEXKYTKA BpeMeHH 3 ¢ nyTh 18 M u 54 m. Haitn

Ha4aJIbHYIO CKOPOCTb 1 YCKOPCHUC.

Jano: Pemrenwue:
t=3¢ _ at?
Sl - vot + T, (1)
81:18M 5
S, = vyt + @ (2)
Sy=54m 2
Vo-? I'ZI€ Vo - HAYaJIbHAs! CKOPOCTh JABUKEHUS U1 IEPBOIO y4acTKa
a -7 NyTH, Vo - Uil BTOPOrO ydacTka. Tak Kak 3TH Y4YacTKH

SABJIIOTCA IIoCJICA0BAaTCIIbHBIMMU, TO V'oﬂBHﬂeTCﬁ

OJIHOBPEMEHHO KOHEUHON CKOPOCTHIO JJIS S1.

CrnenoBarensHo, vy = vy + at. (3)

at? at?

U3(u3) =S, = (v +at)t +— =vpt +at® +—.
BbIiunTasi no4se€HHO U3 MOTYYeHHOTO BhipaxkeHus (1), momydaem:
S, —§; = at?,

S—S1 _54—18

t2 32 c?

a=

11



N at 18 4:3
Ms()=vg=t——=—-—=0

M
Otset:a = 4,
C

vy = 0.

Ipumep 3.

B mocnenHmoo cekyHay cBOOOTHOTO MaACHHUS TEJIO MPOIUIO ISTYH YacThb
cBoero mytu. C Kakoil BEICOTBI OHO YIayio?

Jlano: Pemienue:

ti=1c Jlns perienus 3a1aun BBeaeM obo3HadyeHus: H - BeicoTa, ¢

KOTOpPOW IajiaeT Telio, to - BpeMs BCEro IojeTa, Vo -
s =—=
5 HavaJbHas CKOPOCTh JUISI ydacTKa ITyTH, IIPOUICHHOTO B

H-?
MOCJICTHIOKO CEKYHTY

[IpumensieM popMyity, yUUTBIBasA, 4TO IPU CBOOOTHOM NAJCHUH a = g U 3aMEHSA

S na H:

2
H=2% (1)

= v +25 )
rnet=1c.
KpoMme Toro, vo MOKHO BBIPa3HTh KaK KOHEYHYIO CKOPOCTB JUISl Y4acTKa IyTH,
npoiineHHoro 3a Bpems (to - t):

vy = g(to — ).

[TogcTaBuM nosydeHHOE BhIpaKeHUE B (2):

== g(to— 1).3)

Pemas coBmectHo (1) u (3), u yuutsiBas, yro t = 1 ¢, moyiydaem KBaJpaTHOE
ypaBHEHUE

td — 1010ty + 5 = 0, otkyma ty, = 9,5¢,t, = 0,5¢.

YcnnoBuio 3aaun yAOBIECTBOPSIET TONBKO to1, T.K. to2< t. [logcTaBum 3HaueHue

to1 B (1)

9,8:(9,5)2

H = = 442m.

OtBet: H =442 m.

NuauBuayajabHble 3aJaHUS K IPaKTH4YecKoil padore Nel.

Bapuant Nel
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Teno aBMKETCS PABHOYCKOPEHO ¢ yckopeHueM 1 m/c?. HauanbHas CKOpOCTB
paBHO HyI0. KakoBa cKkopocTh Tena yepes Sc mocie Havyasia ABIKEHUs?
BeocuneaucT ABMXKETCS 10/ YKIOH ¢ yckoperueM 0,1 m/c?. Kakas ckopocTsh
oynet gepes 30 ¢, ecu ero HadaIbHAst CKOPOCTh 5 M/c?

Teno nBwxercs mpsiMoJiMHEWHO. B Hawane M B KOHIE JBWKEHUS MOIYJb
CKOPOCTH OJIMHAKOB. MOTJIO JIM TEJIO IBUTATHCSI C MOCTOSTHHBIM YCKOpEHUEM?
Bapuant Ne2

C KakuM YCKOpPEHHEM [BHXKETCS TpPOTAIOUIUICS C MecTa TpaMBaid, €Clid OH
HabupaeT ckopocTh 36 km/4 3a 25 c?

ABTomoOmiIB yepe3 10 ¢ mpuodbperaer ckopocth 20 m/c. C KakuM YCKOpPEHHEM
JBUTANCS aBTOMOOWIBL? Uepe3 kakoe BpeMsi ero CKOpOCTh cTaHeT paBHOU 108
KM/4, €CJI OH Oy/IeT IBUTAThCS C TEM K€ YCKOPEHUEM?

[Toe3n aBmxerca ¢ yckopeHueM a (a>0). M3BecTHO, 4TO K KOHILYy Y€TBEPTOM
CEeKyHJIbl CKOpPOCTh Moe3a paBHO 6 M/c. UTO MOXHO cKa3zaTb O IIyTH,
IPOUJIEHHOM 32 YETBEPTYIO CEKYHy: OYJEeT ATOT IyTh OOJIbIIE, MEHBILIE WM
paBeH 6M?

Bapuant Ne3

[Toe3n, oTxoas OT ctaHuuu, HabupaeT ckopocTh 15 m/c 3a 1 mun. KakoBo ero
yCKopeHue?

OTne3xkas 0T 0cTaHOBKH, aBTOOYC 3a 10 ¢ pa3Bui ckopocTh 10 m/c. Onpenenure
yckopeHue aBToOyca. Kakum OyaeT yckopeHue aBToOyca B CHCTEME OTCUETa,
CBSI3aHHOHM C PaBHOMEPHO JABIKYIIUMCS aBTOMOOHWJIEM, MPOEIKAIOIIUM MUMO
OCTaHOBKH aBTOOYyca CO CKOPOCThIO 15 M/c?

JIBa moe3ia uayT HaBCTpeUy APYT APYTY: OJMH — PA3TOHSIETCS B HANPaBJICHUU
Ha CEBEp; JPyrol — TOPMO3UT B IOKHOM HampapiieHMU. Kak HampaBiieHbI
YCKOPEHUS MOE3/10B?

Bapuant Ned4

3a kakoe BpeMsi aBTOMOOWIb, Tporasch ¢ MecTa ¢ yckopeHuem 0,5 m/c?
npuoOpeTaeT ckopocTh 20 m/c ?

Teno aBwxkeTcss paBHOYCKOpeHHO. CKOJIBKO BpEeMEHHU OHO OyAET JABUTAThCS B
TOM € HaIlpaBJICHWH, YTO ¥ B HAYAJIbHBI MOMEHT, eclii Lox= 20 M/c, a,= - 4

M/c2?
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Ocp OX HampasiieHa BA0Jb TPAEKTOPUH MPSAMOIMHENHOTO ABMXKEHUS Tena. UTto
BBl MOKETE CKa3aTh O JIBMHKECHUH, TIPH KOTOPOM: a)Lx<0 , a,>0; 0) Lx<0, ax<0; B)
V>0, a,=0

Bapuant Ne§

3aBHUCHUMOCTH CKOPOCTH OT BPEMEHH NP pa3roHe aBToOyca 3agaHa Hopmyioi
Lx=0,6t. Haiitu ckopocTh aBTOOYyCa Uepes 5 c.

3a 1-10 cekyHAy paBHOYCKOPEHHOTO JIBH>KEHHSI CKOPOCTh TeJla YBeJInyuiach ¢ 3
M/c 1o Sm/c. KakoBo yckopenue tena? Kakoil cTaHeT CKOPOCTh K KOHITY 3-i
CEKYH/IbI?

Ocp OX HarpaBiieHa BAOJb TPAEKTOPUH MPSMOIUHEHHOTO JBUKEHUs Tena. UTto
BBl MOKETE CKa3aTh O ABMKEHUH, IPU KOTOPOM: a)Lx>0 , a,>0; 6) v >0, ax<0; B)
Lx<0, a,=0

Bapuant Ne6

Ckopoctb aBToMOOMIIs 32 10 ¢ ymensmmiiach 54 km/4 10 36 km/4. Onipeaenure
YCKOPEHHE aBTOMOOMIISL.

Teno nBUKETCS paBHOYCKOPEHHO 03 HauajabHOUM ckopoctu. Yepes 7 ¢ mocie
Havaja JIBM)KEHUS LUy = 6 M/c. Kak HaliTH CKOPOCTH Tejia B KOHIIE 14-0i CeKyH/IbI
MoCJie HaJyasia IBMYKEHUS, HE BBIUUCIISAS YCKOPEHUS?

Her nu ommbku B CleayrolieM OMUCAHUU MPSIMOJMHEHHOTO JBMKEHHUS: HA
TIEPBOM dTarne ABMKEHUS Ux>0, a,=0; Ha BTOpoM - Ux>0 , a,>0; Ha TpeTheM - L<0
, 3ax>0; 1 HakoHell, Ha YeTBepTOM ATane Lx<0, a,=0? OOocHyITe CBOI OTBET.
Bapuant Ne7

Kakoli myTh Ipomien BaroH noesza 3a 15 ¢, apurasce ¢ yckopenuem 0,3 m/c?
€CJIM €ro HauvajibHasi CKOpOCTh Oblia 1 m/c?

. JIBHUTrasicr paBHOYCKOPEHHO BAOJb IpsiMOH, 3a 20 ¢ Tesno npouwio myTe 6 M. B
MpoIlecce ABUKEHHS CKOPOCTh TeJla Bo3pociia B 5 pa3. Onpenenure HayaabHYyIO
CKOPOCTb TeJa.

Camornet 3aTparuBaet Ha pazoer 24 c. Paccuuraiite nimuny pasbera camoseTa u
CKOPOCTh B MOMEHT OTpBIBa, €CJIM Ha TOJIOBUHE JJIMHBI pa3dera OH HMe
CKOPOCTh, paBHyto 30 M/c.

Bapuant Ne§

Topy mmiHO# 50 M IbLKHUK npoment 3a 10 ¢, qeurasch ¢ yckopenuem 0,4 m/c2,

Uemy paBHa CKOPOCTb JIBDKHUKA B HAYaJIe ITyTH?
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[ITapuk, ckaThIBasCh O HAKJIOHHOM IIIOCKOCTH U3 COCTOSIHUS MOKOSI, 33 IEPBYIO
cexyHay npomen myth 10 cm. Kakoit myTe oH npoiaeT 3a nepssie 3 c?

[Toe3n, Tporasice U3 COCTOSAHUS MOKOS, IBHKETCS paBHOYCKOpeHHO. Ha mepBoM
KUJIOMETPE CKOpPOCTh moe3fna Bo3pocia Ha 10 m/c. Ha ckonbko Bo3pacteT
CKOPOCTb Ha BTOPOM KHJIOMETPE MyTH?

Bapuant Ne9

ABTOMOOWJIb HAUWHAET MABM)KCHHE W3 COCTOSIHUSI TIOKOS C TIOCTOSTHHBIM
yckopeHueMm. 3a nepsbie 10 ¢ oH npoxoaut myTh 150 M. UeMy paBHO yCKOpEHHE
TeJa aBTOMOOWMIIS?

[Iaitba CKONB3UT A0 OCTAHOBKH 5 M, €CJIM € COOOIIUTh HAYAIbHYIO0 CKOPOCTh
2 M/c. Kakoit myTh MOpoWIET /10 OCTAaHOBKU Immaiba, eciaum el CcooOIIUTh
HaYyaJIbHYIO0 CKOPOCTh 4 M/c? Y ckopeHre mailobl MOCTOSIHHO.

B Tedenne 6 ¢ Teno IBMKETCS paBHO3AaMEUICHHO, IIPUYEM B Hadajie MIECTOU
CEKYH/JIbl €r0 CKOpPOCTh 2 M/C, a B KOHLIe — paBHa Hy/r0. KakoBa anuHa myTH,
MIPONJAEHHOTO TEIOM?

Bapuant Nel(

ABTOMOOWIJIb, JBUTASICh PaBHOYCKOPEHHO C HAudaJbHOM CKOpPOCTBIO 5 M/C,
IpOoLIeN 3a NEPBYIO CeKyHAY NyTh 6 M. Haliaure yckopeHue aBToOMOOUIIS.

B KkoHIle ykJIOHAa JBDKHUK pa3Buil cKopocTh 8§ wm/c. Haiinmure HavallbHYIO
CKOPOCTb JIBDKHUKA U YCKOPEHHE, C KOTOPBIM OH JIBUTaJICSl, €CIM BECh YKJIOH
ninuHou B 100M on mporen 3a 20 c.

3a TmepBYI CEKYyHAY pPaBHO3aMEIJIEHHOIO [BMXKEHHUSI aBTOMOOWJIb IMPOIIEI

MOJIOBUHY TOPMO3HOTO NyTH. OTNPEeIUTE MOJHOE BPEMSI TOPMOKEHUS.

IpakTnueckast padora Ne2.
«/IBUKeHHE MO 1eHCTBHEM CHJIIbI TAKECTH.
Heab: Hayuutbes omnpenensaTe paBHOACHCTBYIOIIYIO CHUJI, JEUCTBYIOIIMX Ha

TEJI0, YCKOPEHUE, CKOPOCTh, UCIIOJIb3YSl OCHOBHBIE 3AKOHBI TMHAMUKHU.
IHopsinok BbINOJIHEHHSI Pa0OTHI:

1. BHUMATENbHO MPOYUTATH TEOPETUUECKYIO YACTh U TUIaH PEIICHUS 3a/1a4
2. PaccmotpeTs mpuMepsl peleHus 3a1a4

3. HOJ’Iy‘—II/ITB W BBIIIOJIHUTH HHIAWBUAYAJIBbHBIC 3aIaHN.
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Teopernueckas 4acTb

OcHoBHAas 3ajladya AWMHaAMHUKKU — OIPCACICHUC IIOJIOKCHHUA TCJIa B IIPO-
CTPaHCTBC B JIF0O00M MOMEHT BPCMCHH, KOrild U3BCCTHBI I[eﬁCTBYIOHIHC Ha TCJI0

CWJIbI U 3aJIaHbl HAYAJIbHBIC KOOPAWHATBHI U CKOPOCTD TCJIA.

Cuna — BekTOpHas (¢u3MyuecKas BeJIMYMHA, SIBISAIONIAsCS MEpoW B3au-
MozencTBusl Tenl. Cuia XapakTepHU3yeTCsi YHUCIIOBBIM 3HAUYCHHEM (MOJYJIEM),

HarpaBJICHUCM I[eﬁCTBHH 1 TOYKOM IMPHIIOKCHUSA K TCITY.

HpI/I ,ZIGfICTBPIPI Ha TCJIO HCCKOJIBKHUX CHJI HX MOXHO 3aMCHHTD paBHO,Z[efI-

-

cTByIoIIei cuitoit F p , mpeacrapisionieir co00i BEKTOPHYIO CYMMY STHX CHIL

. _ ‘% n.‘__
E =F +F,+..+F,, wm F,=YF
. j=1

Macca (uHepTHas) — ckayisipHas pu3zuyuecKasi BeJIMYUHA, XapaKTepHu3yolas
CIIOCOOHOCTh T€Ja COXPaHATh IIOCTOSHHYIO CKOPOCTb, €CIIM TEJIO He
B3aUMOJICUCTBYET C JPYTUMH TeJIaMU WU JEUCTBUE APYTUX TEJl CKOMIICH-

cupoBaHo. Macca o0JagaeT CIeAYIOIMMMH CBOHCTBAMMU:

1) Macca Tejla paBHa CyMME MacC BCEX YaCTHIl, U3 KOTOPBIX OHO COCTOMT.
[Ipu coenrHeHUU ABYX TEJI B OJTHO MACChl 3THX TEJ CKJIaAbIBAtOTCS (CBOMCTBO

A IUTUBHOCTH ),

2) JUIS TAHHOW CHUCTEMBI TEJ CIPABEJINB 3aKOH COXPAHEHUS MAaCChI: MPHU

JIFOOBIX mponeccax, MpoucCxogammnux B CUCTEME TCJI, €€ MacCCa OCTACTCsA

HEU3MEHHOM (mpu L << ¢)

Macca (rpaBuTaliionHasi) — cKkajsipHas ¢puznueckasi BeIMIUHA, OTPE SISO
CHJTy B3aUMHOTO TPUTSDKEHUS Tell W 00Jaaromasi TeMH K€ CBOMCTBAMH, YTO U

WHEpTHAas Macca.

WNuepTHas v rpaBUTAIIMOHHAS] MACChl XapaKTEPU3YIOT pa3IMuHbIE CBOWCTBA TE,
HO, KaK IIOKa3bIBaeT ONBIT, OHU BCErJa OSKBUBAJCHTHHI (MHEPTHas U
I'PaBUTAIIMOHHASI MACChl OJTHOTO U TOTO K€ TeJa paBHBbI).

OCHOBHBIMHU 3aKOHAMH KJIACCUYECKOM IMHAMUKHM SIBIISIOTCS 3aKOHbI HbIOTOHA.

3akoHsl HeroTona CICAYOT M3 OIIbITa, B3aMMOCBA3AHBI JPYTI' C APYIroM, HC
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NOJYMHEHBl ApPYr APYrYy M CHpPAaBEUIMBBI TOJBKO B HHEPLMAIBHBIX CUCTEMAxX
OTCYeTa.

Nnepunanbabie cuctemsl orcyera (MCO) — 3TO cuCTEMBI, B KOTOPBIX TEJO
(rpynmbsl  Tel), HE MOABEPKEHHOE MACWCTBUIO CWI (WM JEUCTBUS  CHII
CKOMIIEHCUPOBaHbI), HAXOAUTCSI B MOKOE WJIM JABUXKETCS PABHOMEPHO M Ipsi-
MosmHeHO. CucremMa oOTcuera, IBIXKyLIascs oOTHocuTenpHO naHHoun KMCO
PaBHOMEPHO U MIPSIMOJIMHEIHO, TAKXKE SIBIISIETCS HHEpLUANbHOU. CucTeMy oTcUeTa,
CBSI3aHHYIO C 3emiiel, ¢ OOJbIION CTEeNeHbI0 TOYHOCTU MOXKHO CUMUTATh
VMHEPLUUAIBHOM.

[lepBbIii 3ak0H HpIOTOHA: B HHEPLMAIBHBIX CUCTEMAX OTCYETA TEJIO COXPAHSET
COCTOSIHUE ITOKOSI WJIM PAaBHOMEPHOT'O IPSIMOJIMHENHOTO JIBM)KECHUS, €CIIM Ha HETO

HE JIUCTBYIOT APYIUeE TeNa, MO0 JEUCTBYIOT, HO 3TO JEUCTBUE CKOMIIEHCUPOBAHO:

F =YF =0
j=1

3HA4UT, v = const, « = 0.

Bropoit 3akon HsrotoHa: yckopenme, nonydeHHoe tenom B MCO, mpsamo
IPONOPLUOHATILHO PAaBHOAECUCTBYIOUIEH NMPUIIOKEHHBIX K HEMY CHJI, OOpaTHO

IIPOIOPIHHUOHATIBHO MAaCCC TCJIA:

o]

n
= i=l

-m
Tperuit 3akon Herorona: B UCO cuiibl B3auMOIEHCTBUS MEXKITY ABYMsI TEIAMU

UMEIOT OJIMHAKOBYIO (PM3MUYECKYIO TIPUPOJTY, PABHBI MO MOJYJIIO U HAIPaBIICHbI

BJIOJIb OJTHOM TIPSIMOM B MMPOTHUBOTIOJIOKHBIE CTOPOHBI:

—

Fw =““F21

OTH CUIIBI IMIPUJIOKCHBI K Pa3HBIM TCJIaM W IIO3TOMY HC YPABHOBCIIMWBAIOT APYT

npyra.

IIpumeps! pelienus 3a1a4

IIpumep Nel.
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Kakoe yckopeHune cooOLIUT 371€KTPOBO3 JKEJIE3HOIOPOKHOMY COCTaBY MacCOU
3250t, ecnu npu TporaHuu ¢ mMecta oH pa3BuBaer cuiny Tsaru 650 xkH. Cuna

CONpPOTUBJICHUS ABIKEeHUIO 162,5 kH.

Jlano: C.N. Pemenue:

m=3250t 3250000kr <

Frir=650xkH 650000H a

F~=162,5xH 162500H

Frarn-Fe=ma
a =( Frara-Fc)/m;
a= (650000H -162500H)/3250000xr=0,15m/c?
Ortsert: a=0,15m/c?
IIpumep Ne 2.

3a BpeMs, paBHOE 15¢ OoT Havana aBrKeHus, Tpaktop npomen 180m. C kakum

YCKOPEHUEM JIBUTAJICS] TPAKTOP, U KAKOW MyTh OH MPOMAET 32 BpEMsl, paBHOE

30c?

Jano: Pemrenwue:
t=15c¢ S =at¥2; S,=S; ay=a; -
’ a
>
_ _ 2
=0 a=2S/t 3 y
S=180m a=2-180m/(15¢)*=1,6m/c? ;)
t1=30c Sl=at12/2

a-2 S1=1,6m/c? (30c)2/2=720M
Sq1-?
OtBeT: a=1,6Mm/c?; S$1=720Mm
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NuanBuayajJbHble 3aJaHUS K NPAKTHYeCKOil padoTe No2

Bapuant Nel

C KakuM yCKOpEHHEM JBUKETCS MpHU pa30ere peakTUBHBIN caMmoneT maccoit 60
T, €ClIi cria Taru asurarencei 90 kH?

[Tokosimmasicss xokkeilHas miaitda maccort 250 T mocne yaapa KITIOIIKOM,
msierocst 0,02 ¢, CKOJNB3UT 1O JIbAy co ckopocThio 30 m/c. Ompenenutsb
CPEIHIOI0 CHILY yaapa.

Haiitn HayanbHyI0 CKOpOCTh Tena maccor 600 T, ecny moa JeMCTBUEM CHUJIBI 8
H na paccrosuuun 120 cM, OHO JAOCTHUTIIO CKOpOCTH 6 M/C, HABHrasich
IPSAMOJIMHENHO.

Bapuant Ne2

Kakas cuna coobIIaer Teiay Maccoi 5 KT yckopenue 4 m/c??

[Ton neiictBuem cunbel 150 H Teno aBmxercs NPSMOIUHEWHO TakK, YTO €ro
KOOpAMHATa U3MeHseTcs 1o 3akony x=100+5t+0,5t°. Kakosa macca Tena?
[Tokosimeecs Teno maccoit 400 r mox neiictBueM cuibl 8 H mproopesio ckopocTh
36 km/4. HaliTu myTh, KOTOPBIX MIPOIILIO TEJNO.

Bapuant Ne3

Onpenenute cuily, Noj AeicTBUEM KoTopor Teno maccord 500 r aBuxeTcs ¢
ycKOpeHHeM 2 m/c?,

CHapsin maccoit 15 kr npu BeIcTpesie nmpuodpetaet ckopocTb 600 m/c. Halinute
CPEIHIOI CUJIYy, C KOTOPOM MOPOXOBBIE ra3bl JABAT HA CHApAJ, €CIU JJIMHA
ctBojia opyaus 1,8 ™. JIBwkeHWe CHapsiga B CTBOJIE  CUMTAMTE
PABHOYCKOPEHHBIM.

Kakyro ckopocts mpuobpeno mokosimieecss teno maccod 500 1, ecnu moj
neiictereM cuiibl 5 H oHo mponuio nmyts B 80 cMm?

Bapuant Ne4

Onpenenute maccy (yTOOJBHOTO MsYa, €CIM TOCJIE yaapa OH MpuolOpen
yckopenue 500 m/c?, a cuna ynapa Obi1a pasaa 420 H.

Hailinure npoekuuto cuitel Fy, neiictByromieit Ha Teno maccoit 500 Kr, ecau Teso
JBIDKETCSl TIPSMOJMHEWHO, U €r0 KOOpAWHATAa U3MEHSETCS MO 3aKOoHy x=20-
10t+t%.

Ha teno maccoii 100 r B Teuenue 2 ¢ aeiictBoBana cuia 5 H. Onpenenutsb

MOAYJIb NIEPEMCIICHM A, €CIIN IBUKCHHC HpHMOHHHeﬁHOG.
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Bapuant NeS

Msu maccoii 0,5 kr nocie ynapa, msiimerocs 0,02 ¢, mpuodperaet ckopoctsb 10
M/c. Haittu cpenHioro cuiny yaapa.

Boaurens aBTOMOOMIS Hadajdl TOPMO3WUTH, KOTJa MalllMHA HAaXOoIWIach Ha
paccrosganu 200 M OT 3alTpaBOYHOM CTAHIIMU U JABUTANACh K HEH CO CKOPOCTHIO
20 wm/c. KakoBa pgomxkHa OBITh CHUJIa CONPOTHBIICHHS JBHXKEHUIO, YTOOBI
aBToMOOMIIb Maccoi 1000 Kr ocTaHOBHIICS y CTAHITUU?

Teno wmaccoit 400 1, nBUraschr NPSAMOJUHEHHO C HEKOTOPOM HayaabHOU
CKOPOCTHIO, 3a 5 ¢ mox neictBuem cwibl 0,6 H mpuobpeno ckopocts 10 M/c.
Haiitn HauaJIbHYIO CKOPOCTBH TENa.

Bapuant Ne6

Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuna cooOmuT >3ToMy
Tely yckopeHue 2 m/c??

JIppkHUK Maccoit 60 Kr, UMEIoIUi B KOHIIE CITyCKa C TOpbl cKopocTh 10 m/c,
octaHoBuiCs uepe3 40 ¢ mocne okoHYaHusA ciycka. OnpenennTs MOAYJIb CUIIbI
CONPOTHUBJIEHUS JBUKECHHUIO.

[Tapuk maccorr 500 r ckarbIBaeTCsi C HAKIIOHHOW IUIOCKOCTH JAiuHOU 80 cwm,
uMes Ha4allbHYI0 CKOPOCTh 2 M/c. OnpenenuTh, Kakylo CKOPOCTh UMEI IIapuK
B KOHIIE HAKJIOHHOM IUIOCKOCTH, €CJIM PAaBHOACHCTBYIOIAS BCEX CHII,

JNEWCTBYIOIIMX Ha mapuk, pasHa 10 H.

IIpakTunueckas padora Ne3.

«Ypasuenue Knaneiipona — Menneneesa. Ilinornocrs raza. 3aBucumMocTsb
cpeAHel KBAIPATHYHOH CKOPOCTH ABHM/KEHHS MOJIEKYJI ra3a oT
TeMIepaTypbI».

Hean: Hayuntbcst mpuMeHSTH OCHOBHBIE (popMyIibl pasnena «MomekysipHast

¢du3nKa» npu pacueTe mapaMeTpoB COCTOSIHUS UJI€aTbHOIO Ta3a

IMopsaok BeINoJIHEHUs] padoThI:
1. BHHMMaTEIbHO MPOYUTATh TEOPETUYECKYIO YACTh U IUIAH PELICHUS 3a1a4
2. PaccmotpeTs mpuMepsl peleHus 3a1a4

3. HOHy‘—II/ITb " BBIIIOJIHUTHb UHANBUAYAJIbHBIC 3a/IaHUA.

Teopernyeckas 4acrhb.
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['a30BbIe 3aKOHBI OMHCHIBAIOT U3MEHEHUE COCTOSHUS HnACAJIbHOI'O Ia3a

WMHbIMH CcITOBaMH, Ta30BbIM 3aKOH BCErAA CBA3BIBACT IPYT C APYTOM ITapaMeTPhl
HAayaJgbHOI'O U KOHEYHOI'0 COCTOSHUM UCAIBHOTO ra3a.

I[JDI HICAJIBHBIX I'da30B CIIPABCAJIMBLI CJICAYIOIINC 3aKOHDI:

3akoH boilist — MapuoTTa onuceIBacT N30TEPMUUECKHN MPOLIECC:

»V, = p,V, npu T =const, m=const

3akoH [llapist onucbIBa€T M30XOPHBIN MPOIIECC:
Pr_P2 npu V =const, m=const
Ti T2

3akoH ['eii-JItoccaka onuckiBaeT U300apHbBINA MPOIECC:
Vi — VZZ

npu p=const, m=const
T, T, pu p

I'a30BBIC 3aKOHBI SBJSIOTCS YaCTHBIMH clIy4dyasiMu 06L€I[I/IH6HHOFO
Ta30BOI'0 3aKOHa.

mV = AL
mT, m,T,

rac pl,V]_, ma, T]_— [MapaMCTpPbl HAYAJIbHOI'O COCTOSAHHA NUACAJIbHOTI'O I'a3a,

P2, V2, my, T2 — [ApaMCTPbl KOHCYHOI'O COCTOAHUSA NACAIIBHOIO I'a3a.
Ecan B nponecce mnepexoga 0T HA4YaJlbHOIO COCTOAHHA K KOHCUHOMY

Vi _ p2Vs

Mmacca rasa He usMeHsercs (M= My), To 00beAMHEHHBIN ra30BbIi 3aKOH UMEET BH/T;
— ypaBHeHnue Knaneiipona
I T,

B 06H16M ClIydac BCC I'a30BBIC 3dKOHBI OIIMCBIBAIOTCA YPAaBHCHHCM CO-
CTOSHUA:

pV = %RT — ypaBHeHHe Kianeiipona — Menzeneesa.

Y4autsiBas, 4To

v, nmonyuum pV =VRT;

<z X3

=p, MOJYYUM p= -—AE;—RT.

[Ipu pereHM HEKOTOPHIX 3a/1a4 HEOOXOIUMO 3HAHUE (POPMYIIBI 3aKOHA
JlanbroHa:

JaBJICHHUC CMECHU Ia30B Ha CTCHKU

COCyJla paBHO CyMME€ JaBJICHUM
BXOJISILIHUX B HETO ra30B

Tak xkak 00beM, 3aHMMACMBIM Ka)KIbIM KOMIIOHEHTOM CMECH, OJIMHAKOB,
TO
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prMecn =D +‘p2 +"'+pn

[Ipu sTom ypaBHeHne Knanelipona — MenneneeBa 1Jis1 CMECH ra3oB:

Vi -V: _r'zi_+ﬂ+' m” 5 :
p (M, M, +M,, RT.

IIpumepsl pelieHus 3a1a4.
IIpumep Nel.
["a3 n3oTepmMudecku cxxat oT oobema 16 11 10 oo6beMa 12 J1, 1aBIeHHE IPU 3TOM

Bo3pocio Ha 3 klla. IlepponauanbHoe naBneHue ra3a pasHo (B [1a).

JlaHo: Pemrenue:
T = const 1o 3akony bounga-Mapuorra:
Vl = 16 JI P]_Vl = P2V2
v, =12 P, =P, =P, =P,
Vs, 3
AP = 3 klla
ITo ycnoBuro 3anauu:
—2.103
= 3-10°la P, —P, =3-10°
Pl_? .
[Tonyyaem 2 ypaBHEHUS:
4
{ P, = §P1
PZ - Pl = 3 . 103
Pemras cucremy 2-X ypaBHEHMH, NOJIy4aeM:
P, —P =3-10%,
Zp, =3-103,
3
P, =9-103%Ma.
Otset: P, = 9 - 103Ila.
IMpumep Ne2.

Cpennsist KBagpaThuuHas CKOpOCTh Mojiekyn a3oTa 600 m/c. Ecnu ero naBienue
0,28 MlIIa, To KOHIIEHTpalMsI MOJIEKYJI paBHA. ..
Jlano: Pemenwue:
v=600M/c OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETUUECKON
P = 0,28 MlIla = |Teopuu:

28*10* I1a P = ganVZ_

KT
w=28-1073

MOJIb
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n—? 3Has 4Kucio ABOrajapo, Maccy OJHOM MOJIEKYJbI Mg

BBIPA3UM KaK:

mo = LI/I [moaCcraBUM B OCHOBHOC ypaBHCHI/Ie
Na

MOHCKYHHpHO-KHHGTH‘{CCKOﬁ TCOPHUM:

1ny — 3PN
P=-_fEy, n=2-22

3N, uv2

3.28:10%-6-1023 _
n= - =5-10%°m3,

28-1073-6002

Otser:n =5-10%°m~3,

IIpumep Ne3.
B komuate o6bemoM 50 M® Haxomurcs Bo3myx npu temmneparype 20°C u
nasnenun 10°I1a. Eciu Temneparypa Bo3myxa nosbimaercs 10 25°C, 1o uepes
OTKPBITYI0 (DOPTOUKY BBIIIET Macca BO3AyXa, paBHas ... (B KT).

Jlano: Pemenmue:

V = 40Mm3 VYpaBuenue Kianeiipona-MenzeneeBa i BO3QyXa

T, = 20°C = 293K | npu AByX pa3HbIX TEMIIEpaTypax:

T, = 25°C = 298K | PV = %RTl, PV = %RTZ,

Am-—? PV PV,
m1 -, m2 - -,
RT; RT,

Ho—m _PVu(l 1)
1 27 R\, T,/

MousipHyto Maccy Bo3ayxa OepeM U3 CIPaBOYHBIX

Ta0IuUIL
i = 0,029kr/mM0b:
Am = 105-580-30,029 . (ﬁ _ﬁ) — 1L
OtBeT: Am = 1kKrT.
IMpumep Ne4.

Ecnu ra3 maccoit 16 r npu nasnenuun 1MlIla u temneparype 112 °C 3anumaer

o0owveM 1,6 11, TO TOT ras...

Jlano: Pemenwue:

T =161 =16 * 10" | Onpenennuts raz MOKHO MO €r0 MOJIIPHOW MaccCe.
Skr N3 ypaBuenus Kianeiipona-MenzaeneeBa MoJsipHas

P =1 MIla = 10°I1a | macca raza:
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T
K

V=16n=16103

=112+273=385 | , — mRT
PV

HOI[CT&BJ'DIGM 3HAa4YCHMUA TCPMOIUHAMUYICCKUX

napameTpoB, BhIpaKeHHBIX B cucteme CU:

u—7?

10-3.8,3-
u=1610 83385 _ 25 10-3

1,6-1073.106 MOJIb

KT

OTBeT: KHCJIOPO.

NuauBuayajabHble 3aJaHUsI K IPaKTHYecKoil padoTe Ne 3.

Bapuant Nel

1.

Yemy paBHO naBieHue Bo3ayxa maccoil 0, 29 kr. Haxonsmerocs B 6anione
06bemoM 50 11 ipu 27°C. MonsipHas Macca Bo3ayxa pasHa 29- 10 = kr/monb.
Ha usnenue, mwiomaas NOBEPXHOCTH KOTOPOro 52 cM%, HaHeCeH cIIol Xpoma
TOMIMHON 1MKM. CKOJIBKO aTOMOB XpOMa B TOKPBITUU?

Ha pucynke B cucreme koopaunar V, T nzo0OpaxkeH 3aMKHYThIN Uk 1231,
OCYILECTBJIICHHBIM Ta30M IIOCTOSHHOW Macchl. Ha3oBuTe Bce mpOLIECCHI.
Omnpenenure, Kak BBIIIUT FpadUK 3TOroO IIUKIa B cucTeMe koopauHat p,T.

> T

Bapuant Ne2

1.

Uemy paBHa TemriiepaTypa YIJIIEKHUCIOTO Ta3a maccol 2 Kr B OajioHe

BMectuMocThio 0, 04 M3

npu pasineHnn 3 Mlla. Monsipras macca
yTIEKHUCIIOoro ra3za pasHa M=44,0 r/morb.

CKOJILKO MOJIEKYJI COZIEPIKUTCA B COCYIE EMKOCTBIO 250 cM°, eclti 1aBieHKe
raza 566 MM pT.cT., a Temneparypa pasaa 100 °C?

Ha pucynke B cucteme koopauHar p, T u3o0paxeH 3aMKHYTBIA ik 1231,

OCYIIECTBJICHHBI Ta30M MOCTOSHHOW Macchl. Ha3zoBuTe BCe MpOILECCHI.

Onpenenure, Kak BBINISIAUT TpauK 3TOTO MHUKJIA B CUCTEME KOOPAUHAT P,

V.
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Bapuant Ne3

1. Uemy paBHa Macca yriekucioro raza oobemom 10 1 npu nasnenun 0,2 MIla
u temneparype 20° C? MonsipHas macca yriekucioro raza pasia M=44,0
I/MOJIb.

2. IImoTHOCTH ra3a B Oa/ioHE Ta30HAIOJHEHHOW JJICKTPUYECCKOW JIAMITOYKU

p =09 KI‘/M3. Korna JIaMIIO4YKa I'OpUT, OABJICHUC I'a3a B HEH BO3pacCTacT C

p1=8-10* ITa mo p,=1,1-10° [Ta. Ha CKOIBLKO YBEIMYUTCS IIPU STOM CPEIHSISA
KBaJIpaTU4YHasi CKOPOCTh MOJIEKYJI raza?

3. Ha pucynke B cucreme koopauHar p, V u3o0paxeH 3aMKHYTHIN Uk 1231,
OCYILIECTBJICHHBIA Ta30M IOCTOSHHON Macchl. Ha3oBuTe Bce mpolecchl.

Ornpenenute, KaK BRITISIUAT rpadUK STOTo [UKIIA B cucteme koopauHat V,T.

Bapuant Ne4
1. Yemy paBHO JaBlieHHE KucJIopojaa maccoi 0, 2 Kr, cofepiKalierocs B COCyJe
ooweMom 20 i1 mpu Temneparype 30° C? MounsipHas macca KUCIOpOJa paBHA

32-10°° kr/M01b.

2. Kucnopon Haxomurcs B OamtoHe moj aasinenuem 2-10° IMa. Temmeparypa B
6annone paBHa 47 °C. Kakyto miI0THOCTb UMEET KHCIOPO?

3. Ha pucynke B cucreme koopaunat V,T nzoOpakeH 3aMKHYTbHIN 1uka 1231,
OCYILECTBJICHHBI Ta30M IIOCTOSHHOW Macchl. Ha3oBuTe Bce mPOLIECCHI.

Omnpenenute, Kak BRIMISAUT rpaduK dTOTO IIUKIIA B cucTeMe KoopauHat P, T.

V ®

» T
Bapuant NeS
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. UeMmy paBHa Temmeparypa a3zora maccoil 2, 8 T u oobemom 500 cm® mpu
nasnenun 400 xI1a. MonspHas macca a3ora pasHa 28-10 = kr/Mob.

Bamnon, coxepskammii V1=0,02 M3 Bo3ayxa mox gasneHumeM pi1=4-10° Ila,
COEIMHSIOT ¢ 6aTIOHOM eMKOCThI0 V7=0,06 M>, 3 KOTOPOro BBIKAYaH BO3IYX.
Haittu paBiieHue p, KOTOpPOE YCTaHOBWIOCH B cocyAax. Temmeparypa
MOCTOSIHHASL.

Ha pucynke B cucreme xoopaunat V,T uzoOpaxeH 3aMKHYTbIA mukia 1231,
OCYIIECTBJICHHBIM Tra30oM IMOCTOSIHHOW Macchl. HazoBuTe Bce MpOIECCHI.

Onpenenme, KaK BBIT'TIAOUT l“pa(bHK 9TOTI'0 IKUKJIa B CUCTCMC KOOpAUHAT P, V.

\Y4 )

» 1

Bapuant Ne6

. Yemy pasna macca merana (CH 4) o6bemom 2 M 3 npu masnenun 400 xIla u
temnepatype 0°C? Monspras Macca MeTana pasHa 16- 10 ~ kr/mois.
Omnpenenure, Kako OyaeT abCOIIOTHAs TeMIlepaTypa OINPEICICHHOW MacCChI
UJCAIbHOIO ra3a, €CJIM JaBJIEHUE ra3a yBeaIuuuTh Ha 25%, a 00beM YMEHBIINUTD
Ha 20%. HauansHasg Temnepatypa raza pasia 300 K.

Ha pucynke B cucteme xoopauHaT p, V HM300pakeH 3aMKHYTHIA 1uka 1231,
OCYILIECTBIICHHBIA Ta30M TMOCTOSIHHOW Macchl. HaszoBute Bce MpoOLECCHI.

Omnpenenute, Kak BRIMJISAUT rpaduK dTOTO IIUKIIA B cucTeMe kKoopauHat V,T.

p

-V

Bapuant Ne7

1. T'a3 nmpu naBnenuu 0,2 MIIa u temnepatype 15° C umeet 06bem 5 1. Uemy
paBeH 00beM ra3a 3TOM MacChl P HOPMAIbHBIX yclIoBUAX (naBienue 100
klla, Temneparypa 0°C)?

2. U3 OGamnoHa BBIMYCTHWJIM 2 T rasa, BCJIEJICTBUE YEro JaBJICHHE B HEM

cHusmioch Ha 10%. Onpenenure eMKOCTh OallJIoHa, €CIU IIOTHOCTH ras3a B
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HauanbHeIl MoMeHT Obuta 0,2 kr/m°. Temmeparypa raza B 0GallOHE HE
MEHSJIACh.

3. Ha pucynke B cucteme KoopAauHart p, V U300pakeH 3aMKHYThIN Uk 1231,
OCYILECTBJIICHHBIM Ta30M IIOCTOSHHOW Macchl. Ha3oBuTe Bce mpOLIECCHI.

OHpC,ZIeJII/ITe, KaK BBITJII AT Fpa(i)I/IK 9TOI'0 IUKJIA B CUCTEMC KOOpAUHAT P, T.

p

>V

Bapuant Ne§

1. Kakoe naBienne paboyell CMECH YCTAaHOBUTCA B IWJIMHAPE JABUTATENS
aBTOMOOWJIS, €CITM K KOHITY TaKTa CKaTHsl TeMIIepaTypa raza MmoBbIIIAeTCs ¢
50 no 250°C, a o0beM ymenbinaetcs ¢ 0, 75 1o 0, 12 1?

2. HauanpHbIil 006eM Ta3a coctabisieT 60 1. Onpenenute, KakuM OyaeT 00beM
ATOM Macchl rasza, eciau adconoTHas Temneparypa nosbicutcs oT 300 K 10
450 K, a naBineHrne yMEHBIINTCS B 2 pasa.

3. Ha pucynke B cucreme koopaunat V,T u3zo0paxeH 3aMKHYThIA Uk 1231,
OCYIIECTBJICHHBIM Ta30M IOCTOSIHHOM Macchl. Ha3oBuTe Bce MpoliecChl.

OHpCI[GJ'H/ITC, KaK BBIT'TIAOUT Fpa(l)I/IK 9TOro nmuKJjIia B CUCTCMC KOOpAMWHAT P,

V.

V
E ®
® ®
»-T
Bapuant Ne9

1. B uunuHape OU3eIbHOrO JBUraTess aBTOMOOWIIS TeMIlepaTypa BO3Iyxa B
Hayasie TakTa cxarus oputa S0°C. Hailnure Temneparypy Bo3ayxa B KOHIE
TaKkTa CXaTHs, €clIu ero o0beM yMeHbllnaeTrcs B 17 pa3, a aaBlieHUe
Bo3pacTtaeT B 50 pa3.

2. B o6ammone oobsemoM V =10 11 comepKuTCs resiuil moj napieHueM p1= 1 Mmna

npu Temneparype T1= 300 K. [Tocne Toro kak u3 6aninona Beimio 10 rrenus,

27



TeMIiepaTypa B HeM ymeHbmmiachk A0 T2 = 290 K. Onpenenure naBiieHue
I'eJIvsl, OCTaBIIErocs B OaJIOHE.

. Ha pucynke B cuctreme koopauHar p, T uzo0paxeH 3aMKHYTBIA UK 1231,
OCYILECTBJIICHHBIM Ta30M IIOCTOSHHOW Macchl. Ha3oBuTe Bce mpOLIECCHI.

Onpenenme, KaK BBII'TIIIUT Fpa(i)I/IK 9TOI'0 IUKJIA B CHCTCMC KOOpAUHAT D,

V.

P o, .
—»T
Bapuant Nel(

1. B Gamnone conepxurca 40 m® raza npu 27° C u gasnenun 1,5 « 108 IMa.

Haiigure 00bem rasza npu temneparype 0° C u napnenuu 1 10° I1a.

Kakas Macca BO3/yXa BBIHIET U3 KOMHATHI, MMeromuii 0obeM V=60 m°, B
cineactBue mnoBbimieHus Temreparypel oT T1=280 K mo T,=300 K npu
HOPMAaJbHOM JaBJICHUN?

Ha pucynke B cucteme KoopauHar p, T u3o0paxeH 3aMKHYTbIA mukd 1231,
OCYIIECTBJICHHBI Ta30M MOCTOSHHOW Macchl. HazoBuTe Bce MpoIECCHI.

Onpenenute, KaK BRITISIUT rpadUK 3TOTO 1UKJIA B CUCTeMe KoopauHaTt V,

T.

» 1

IIpakTnueckas padoraNe4.

«3akoH OMa U1l yYacTKA Lenmu».

Heab: 3akpenuth 3HaHUA 110 TeMe «3akoH OMa i ydacTka 1enu 6e3 3. 1. C.

3akoH OMa AJi1 ydaCTKa et € 3. 1. C. U JJIA BCcel ICIIN IIPHU HCCKOJIBKUX 3. I.

c», chOpPMHUPOBATH YMEHUS Y HABBIKM HaXOXKACHUS (PU3NYECKON BEIUYUHBI, €€

BBIBO/IA U3 (DOPMYJIBI.
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IMopsiok BbINOJTHEHUS] PadOThHI:
BHUMaTENBHO TPOYUTATH TEOPETUUYECKYIO YACTh U TUTAH PEIICHUS 3329
PaccMoTpeTs mpuMepsl penieHus 3a1a4
[Toy4uTh ¥ BBIMTOTHUTH MHANBUAYATbHBIC 3aaHUS.
Teopernyeckas 4acThb.

DNEKTPUYECKUNA TOK €CTh YMOPSAJOYECHHOE (HAMpaBlIEHHOE) ABUXKEHHUE
3apsSKEHHBIX YacTull (B METaJJIaX 3TO CBOOOIHBIE JIIEKTPOHBI).

Cuna Toka | B TIPOBOAHMKE — BEIWYMHA, paBHAs KOJHMYECTBY

aneKTpudecTBa Q, MPOTEKIIero Yyepe3 MornepeyHoe ceueHne MpoBoHMKa 32 1 ¢:
I=¥,I/IJII/II=6'1’10'S'19

rzie No— KOHILEHTPAlUs HOCUTENeH 3apsaioB €; O — CpelHss CKOPOCTh
3apsA0B; S — IUIONIA/(b NONEPEUYHOT0 ceueHusl NpoBoaHMKa. Cuia Toka oJiHa
13 OCHOBHBIX BennuuH B CH; ee eqununa — ammnep (A). 3a HanpaBJIeHUE TOKa
IPUHUMAIOT HAIIPABJIEHUE, IPOTUBOIIOJIOKHOE JIBHYKEHUIO JIEKTPOHOB.

J1711 BOSHUKHOBEHHS TIOCTOSTHHOTO TOKA B METAJUNIMYECKUX MPOBOTHUKAX
Ha CBOOOJHBIE AJIEKTPOHBI JIOJDKHO JEWCTBOBATH 3JEKTPUYECKOE IIOJe,
criocoOHoe o0ecneynTh Ha KOHIIAX MPOBOAHUKA (L€M) MOCTOSIHHYIO Pa3HOCTh
MOTEHIMAJOB. B MCTOUYHWKE TOKA B pe3yibTare ACHCTBHUS CTOPOHHUX CHUI Y
OTPHIATENBHOTO MOJI0Ca BO3HUKAET U30BITOK AIEKTPOHOB, Y MOJIOKUTEIHHOTO
- UX HEJOCTaTOK, T. €. BOBHUKAET Pa3HOCTh NMOTEeHUHUANI0B. Kaxaplii HICTOUHHUK
TOKa XapakTepusyeTcs OJJIEKTPOABIDKYILEH CHUJIOW KOTOopas paBHa paboTe
CTOPOHHUX CHJI, COBEpIIIAEMOM MU MEePEMEIICHUN TIOJ0KUTEIBHOTO 3apsa B 1

K Bmosne nemnu:

Enunuina 3/1C - Bosbt (B).
3akon OMa J1J1s1 y9acTKa IIeTH YCTaHABJIUBACT 3aBUCUMOCTh MEXIY CHIION

TOKa B IIPOBOJAHUKEC W HAIIPSIKCHUEM Ha €0 KOHIIAX:

=,
R

1 .
rae Ko3(QQGUUUEHT TPONnOPIUOHATIBHOCTH - Ha3bIBACTCA JNEKTPHYCCKOH

MPOBOJAUMOCTEIO; R — 3JIeKTpriecKkoe CONpoTUBIIEHUE MpoBoiHKNKA. Enqunuiia

conpoTuBieHus — oM (Om).
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COHpOTI/IBJ'IeHI/Ie IMPOBOJHHKA 3aBUCUT OT Cro pasMcpoB, Marcpuajia U

TEMIIepaTyphbl:
R=ps; Ry = Ro(1 + aAT),

rie p-yaeiabHoe conpoTuiieHrne, OM M; a-TeMnepaTypHbii Kod)PUIueHT

conporusienus, KZ;

AR
a = .
R()AT

JInst MeTajnIM4ecKUX MPOBOJHUKOB O BBIPAXKAETCS MOJOKUTEIbHBIM
yuciaoM. JIisi HEKOTOpBIX METauIOB IpU  TeMIepaTrypax, OJM3KUX K
aOCOJIIOTHOMY KYJIIO, HACTYHaeT CBEPXIPOBOAMMOCTD — COCTOSIHUE, INpHU
KOTOPOM CONPOTHUBJIEHUE CKAYKOM I1aJaeT 10 HYJIS.

3akoH OMa Ju1sl IOJIHOM LIENM YCTAHABIIMBAET 3aBUCUMOCTD MEXKIY CHIION

TOKa, BJ'IGKTpOIIBI/I}KYHICﬁ CHJIOW Y TIOJIHBIM COIMPOTHUBJICHUCM LCIIN:
&

"~ R+r’

rae R u r — conpoTuBieHus: BHENTHENH YacTH IIEMH M CaMOTO MCTOYHHKA
TOKA.
Hanpspkenne U Ha mosrocax HMCTOYHHMKA TOKa TMPU 3aMKHYTOH IIeTH
Menble J/]C Ha 3HaueHUE MaICHUS HAIPSKEHHS] BHYTPU CaMOT'O UCTOYHUKA!
U=E&—1Ir.
KopoTkoe 3amplkaHne — SBJICHHE, BOSHUKAOIIEE KOT/Ia CONMPOTHBIICHUE
BHEIIHEN YAaCTH 1€ HUYTOKHO Majo, a CHJa TOKAa JOCTUIraeT HauOOJIBIIErO
3HaueHuda. Mcnone3ys ¢opmyny 3akoHa Owma Juisi TIOJIHOM I1IE€TH, MOYHO

OIIPCACINTD CUIIY TOKA IIPH KOPOTKOM 3aMBbIKAHHUHU

OtpenbHble  y4acTKM — mend  (Pe3UCTOpPbI)  MOXHO  COCIUHATH
MOCJIEIOBATEIBHO U MapajlieabHO.

[Ipu mocneaoBaTEIbHOM COEAUHEHHHM PE3UCTOPHI BKIIOYAKOTCA OJUH 3a
JIPYTUM, ITO3TOMY CHJIa TOKa Ha BCEX ydacTKax IIENu OJAMHAKOBA, a o0IIee uiu
HKBUBAJICHTHOE COMPOTUBIICHUE 1IETTH PABHO

Ruocr = Ry + Ro+... +R,,
Ecou Ry =R, =...= R, =R, To Ry, =R n

Haz[eHHe HAIIPpSOKCHUA  IIPpU IIOCJIICAOBATCIIBHOM COCIMHCHHHN  IIPSAMO
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IPOIIOPIIMOHAIBHO COMPOTHBIICHUSM:
U; Ry
U, Ry
HpI/I HapaJIJIeJILHOM COCANHCHNHU Hal'[pﬁDKeHI/Ie Ha BCECX HapaJIJIeJIBHLIX

BCTBAX OJMHAKOBO, a CHJIa TOKa B OTACIbHBIX BCTBAX 3aBHCHT OT HX

COHpOTI/IBJ'IeHI/If/'Ii

I; Ry
I, Ry

OO11ee MM HKBUBAJIEHTHOE COTPOTUBIICHUE OIpeesieTcst U3 (GOpMYIIbI

1 1 1 1

=1 +l4 42

Rpap R:i Ry Rp
1 1 R
ECHI/IR1=R2 ="'=RH=R7TO =—n,I/IﬂI/IRnap=_
Rpap R n

Jns um3MmepeHuss Cuiabl TOKa B LENb IOCIEAOBATEIBHO BKIIOYAIOT
amMIepMeTp, CONPOTHBIEHHE KOTOPOTO JOJKHO OBITh OY€Hb MaibIM. UTOOBI
M3MEHUTH LIEHY ACIEHUS IIKAJIBI aMIIEpMETPa, NapaJUIeIbHO C HUM BKJIKOYAETCSA
IIYHTUPYIOIIMK pe3uctop R, compoTuBieHnE KOTOpOro B N-1 MeHbIIE

COIIPOTHUBJICHUA aMIICpMCTpa :

R, = —2
n—1
r7€ N — 4KUCI0, MOKAa3bIBAIOLIEEe BO CKOJIBKO Pa3 PaCIIUPSIOTCS IPEAEIIbl
HU3MEPEHUs Mpruoopa.

J{nst u3MepeHust HaNpsIKEHKS B LIENU BKIIFOYAETCS BOJIbTMETP MapajlIeIbHO
Y4acTKy, Ha KOTOPOM OHO u3MepsieTcsi. COnpoTUBIEHUE BOJIBTMETPA JOJIKHO
ObITH OOJIbIIMM. B TOM ciyuae, Korja u3MepseMoe HalpsKeHHUE MPEBBIIIACT
JIMana3oH U3MEPEHU BOJILTMETPA, MOCIEA0BATEIBLHO C TPUOOPOM BKITIOUAETCS
JOIOJHUTENBHBIN pe3ucTop R

R, =Rz;(n—1)
rae N — 4Yuclio, MOKAa3bIBAIOIIEE, BO CKOJIBKO pa3 YBEIMYHMBAETCS IIE€HA
JieJIeHUs Ha 1IKaje npubdopa; Rg- compoTuBieHne BOJbTMETpA.
N cTOYHUKY 2JIEKTPUUIECKOM SHEPTU (MCTOYHUKH TOKA) MOXKHO COCIUHSITh
B Oartapen. [Ipum mocienoBaTebHOM COSAMHEHUHM TIOJOKHUTEIBbHBIN TOJIIOC
MEPBOTO UCTOYHUKA COCAUHACTCS C OTPULIATEIBHBIM MOJKOCOM BTOPOTO U T. 1.

Cuna Toka npu 3TOM orpezensieTcs no Gopmyse

_ né
" R+nr’
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r7ie N — YUCJI0 OJIMHAKOBBIX NCTOYHUKOB TOKA, COSAMHSIEMBIX B OaTapero.
[Ipyn mapanmienbHOM COEIMHEHHWH B OJIMH y3€l COEAUHSIOTCA IMPOBOJA,
UIyIIHE OT TMOJIOKUTEIBHOIO TOJII0Ca, B IPYTOM — OT OTPHUIIATEIILHOTO, TIPH

ATOM CHJIa TOKa OaTtapen ompenenseTcs mo Ggopmyie

_ &
R+r/n’

[Ipu pemenun 3amauy Ha 3akoH OMa Uit pa3BETBJICHHBIX IieNei
HEOOXOIUMO:
MIPOU3BOJIBHO BHIOPATh HAMPABIICHUS CHITBI TOKA M 00X0/1a KOHTYPOB ¥ TTOKA3aTh
UX Ha CXeMe 1eIu;
COCTaBUTh YPABHEHUS 110 TOKY JIJIsl Y3JIOB, YUCJIO YPAaBHEHUI IIPU 3TOM JIOJKHO
ObITh Ha OJHO MEHBINIE Yucia y3J0B. AnreOpanueckas cymMma CHJI TOKOB,
CXOJIAIINXCS B y3JI€, BCETJla paBHA HYJIIO, €CIM TOKH, MPUXOJAIINE K Y3y U
YXOJIAIIHUE OT HETO, OEPYTCs ¢ MPOTUBOIOIOKHBIMUA 3HAKAMU;
COCTaBUTh YPaBHEHUS ISl BCEX 3aMKHYTHIX KOHTYPOB, YUUTBIBASI, YTO B JTFOOOM
u3 Hux anreOpanueckas cymma JDJIC paBHa anreOpandyeckoil cymMme MaJleHUM
HanpspkeHusi. [lpu stoM, eciu B HampaBienun o6xoxa IJIC moBblmaeT
noTeHIuan (00X0j 0T «KMUHYCa» K «ILTIOCY»), OHa OEepeTcsi CO 3HAKOM ILTIOC, B
MPOTUBHOM CJTy4ae — CO 3HaKOM MHUHYC.
[Tanenue HampspkeHUsT OepeTcs CO 3HAKOM IUTIOC, €CIM HaIpaBJICHHE TOKa
COBIIAJIa€T C BHIOpaHHBIM HampaBjaeHneM 00X0/1a KOHTYpa, B IPOTUBHOM Clly4ae
- co 3HakoM MuHYyc. OOIee YUCIO ypaBHEHUW JOJDKHO PABHATHCA YHUCITY

HCU3BCCTHBIX BCJINYHNH.

IIpumeps! pemienus 3axa4.

Ipumep Nel. Onpenenuts CKOPOCTH Apeii(a 3MeKTPOHOB NPOBOAUMOCTH
B MEIHOM MPOBOJAHHUKE, IO KOTOPOMY Te€4eT TOK 5 A, eciau IUIomanb €ro
nonepedHoro cedeHus 20 MM?, YHMCIO CBOOOAHBIX DJIEKTPOHOB B €IUHHIIE
o6bema 9:10% M3, 3a kakoe BpeMst SJIEKTPOH IIEPEMECTUTHLCS 10 IIPOBOAHKMKY Ha

1 cM? snekTpuYecKuid TOK TOCTOSIHHBIM.

Jano: Pemrenwue:

I=5A, [=e'ny-S-9
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I

S =2-10° m? 0=
eng'S
No=910%wm3, 9= oA =1,74-1075m/c
’ 1,6:10"19Kn1-2:10~5m2 ’
| =102 M, [TpyHMMas CpeIHIOI CKOPOCTh apeiida
e=1,6-10Kn.  »1eKTPOHOB HOCTOSHHOM B MOCTOSHHOM
l
TOKE, IoayduM t = 3
1072
9-? t-? =————=575c=9mun25c
1,74-107>M/c

IIpumep Ne2. ConpoTuBiieHHE YTOJIBHOTO MPOBOAHUKA IPU TEMIIEpAType

0° C paBno 15 Owm, a mpu Temmeparype 220° C — 13,5 Om. Omnpenenuts

TEeMIIepaTypHbII KOAP(ULHEHT CONPOTUBIECHUS YTJIS.

Jano: Pemrenue:
B AR
Ro =15 OM, a = Ro-AT
Ri= 13,5 Om, = 1350m-150m _ 5 50045 K1
15 OM:220K
At =220 K.
o-"7?

IIpumep Ne3. Hcroynuk TOKa € 3.4.C.

220 B u BHYTpPEHHUM

conpotuBieHueM 2 OM 3aMKHYT MPOBOJHUKOM compotuBieHueM 108 Owm.

OHpeIIGJ'H/ITB MNaaCHUC HAIIPSIKCHWA BHYTPHU UCTOYHHUKA TOKA.

Jano: Pemenue:
Er
8:220B, UBHYTp=I'F=R—+r
B _ 220B20mM
R =108 Owm, Usuyrp = Tosomizon = 4B
r=20m.
G

IIpumep Ne4. JlaHO mATh aKKyMYJISITOPOB € 3.4.Cc. 6 B M BHyTpeHHUM

conpotuBieHueM 0,6 Om kaxawii. Kakum A0MKHO OBITH COMPOTHUBIICHUE

BHCIITHEH eI, YTOOBI IIpHU MMOCJICAOBATCIIbBHOM COCAMHCHUN AKKYMYIIATOPOB

cujia TOKa OKa3ajaach paBHOU 2 A?

Jano:

Pemrenue:
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r=0,6 Om, R=(§—r)-n

n =5, R=(2—i—0,6OM)'5=120M.

=2 A

R-?

NupuBuayajbHble 3a1aHus AJs1 IPAKTHYECKOi padoThINe 4
OnpenenuTe KOHUEHTPALUIO 3JIEKTPOHOB IMPOBOAUMOCTH B MEIH, €CIU IpU
CpPENHEN CKOPOCTH YIOPSIAOUYEHHOTO JBUKEHUSI JIEKTPOHOB ITpoBoauMocTu 0,1
MM/C B IIPOBOJIE € MIOIIAKIO ITonepedHoro ceuenus 105 mm? cuma Toka 500 A.
. JomycTumblid TOK I8 HW30JMPOBAHHOTO MEIHOIO MPOBOAA ILIONIAJBIO
TIONIEPEYHOro CceueHus | MM? IIpU NPOJOIDKHMTENBHOM pabore pasen 11 A.
CKOJIbKO METPOB TaKOW MPOBOJOKHA MOYXHO BKJIIOYUTH B CETh C HAMPSHKEHUEM
110 B 6e3 10MOJHUTETHLHOTO CONMPOTUBIICHMUS?

OnpenenuTs CUTy TOKa B KOHTAKTHOM MEIHOM IPOBOJIE TPOJUICHOYCHOM ceTH,
eClli KOHIIEHTPALMsl 3JIEKTPOHOB IPOBOAMMOCTH B Meau 3- 10723 cm?, mx
CpeIlHsAsl CKOPOCThb ymHopsjiodeHHoro aBmwkeHus 0,25 mMMm/c u  IUIOmIaab
TIONEPEYHOr0 CEYEHHMS IPOBOAA 85 MM,

K koHIIaM cTamsHOTO MPOBOAHMKA JIMHON 20 M MPUIIOKEHO HampshkeHue 3,6
B. Haiitu cpenHIor0 CKOpOCTh YIOPSIAOYEHHOTO IBUKEHUS HOCUTENIEH 3apsi10B
B POBOJHUKE, €CIIU UX KOHIEeHTpauus 4+ 1028 M3,

Conpotusienne Meaaoro nposoaa mpu 20 °C pasro 50 Om. Onpenenurs ero
conporusienue npu -30 °C (a = 0,004 K.

ConpoTuBiieHHE BOJIbLPPaAMOBON HUTHU JaMIIbl HAKAJIMBAHUS MPU TEMIEpaType
+20 °C pasro 20 Om, a mpu 3000 °C - 250 Om. Onpenenurs TeMnepaTypHEbIi
KO3 (PUIIMEHT CONPOTUBIICHUS BOJIbPpama.

Pesuctopsl comportuBieHueM Rji;=150 OM wu Ry=90 Owm BkiIIOYEHBI
MOCJIeI0BATEIBHO B ceTh. Kakoe KOJIMUeCTBO TEIJIOThI BBIJCIUTHLCS B PE3UCTOPE
R1, eciiu B pe3uctope Ry Boigenunock 18 kJ[>k TemIoThI.

Pa3HoCTh MOTEHIMATIOB HAa KJIEMMax pPa3sOMKHYTOTO HMCTOYHMKA Toka 4 B.
OnpenenuTs BHYTPEHHEE COMNPOTHUBJICHHWE WMCTOYHMKA TOKA, €CJIH IMpHU

CONPOTHUBJIEHUHU BHEUIHETO yyacTka nenu 4 OM cuia Toka pasHa 0,8 A.
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9. UYersipe akkymymsTopa ¢ 3.1.c. 20 B u BHyTpeHHUM comnpotuBienneM 1,2 Om
KOKIBI COEQUHEHBbl MapajuIe]bHO OJHOMMEHHBIMH MoOdrocaMu. KakoBo
JIOJDKHO OBITH COMPOTHUBJICHUE BHEIIHEW IIeNH, YTOOBl CHjla TOKa B HEW He
npesbimana 2 A?

10. Mctounuk osnekTpudyeckod osHepruu ¢ 3.4.c. 60 B u BHyTpeHHUM
conpotuBieHueM 2 OM 3aMKHYT Ha 2 TMOCJIEAOBATEIbHO COEIUHEHHBIX
pesuctopa. Onpenenuts conpoTtusiieHue Ry, ecnu Ry = 20 Owm, a cuna Toka B
1enu paBHa 2 A.

11. Tpu HCTOYHUKA DSJIEKTPUYECKOW B3Hepruu ¢ 3.4.c. 1,1 B u BHyTpeHHHM
conpotuBieHueM 0,9 OM  KaxXIbli  COEIMHEHBl  IOCIEIO0BATEIBHO
Pa3HOMMEHHBIMH ITOJIFOCAMU M 3aMKHYTHI HA BHEIIHIOKO LIENb CONPOTUBIECHUEM

3,9 Om. OnpenennuTts CUILy TOKA B LIEMN.

IIpakTuyeckasi pa6ora NeS.
«MarHuTHoe 1oJjie ¥ ero XapakTepucTuKN».
Heab: Hayunthcs nmpuMEHSATH OCHOBHBIC (DOPMYJIBI JIJIsI PEIICHHS 3aaad I0
OMPENICICHUIO CHUJIBI B3aUMOJICUCTBUSA MapaUIebHBIX TOKOB, MarHUTHOTO
MOTOKA, MHIYKIIMU ¥ HAIIPSKEHHOCTH MarHUTHOTO TOJIA.
IHopsanok BbINOJIHEHUSI Pa0OTHI:
1. BHUMaTENbHO MPOYUTATH TEOPETUUECKYIO YaCTh U TUIAH PEIICHUS 3a/1a4
2. PaccMoTpeTh puMephl pelieHus 3a/1a4
3. TMomayuuTs ¥ BHITIOJHUTH WHIAUBUYJIbHBIC 3aJaHUA,.
Teopernueckunii MmaTepuaJl.
Ha nipoBOgHUK ¢ TOKOM, MOMEIICHHBIM B MAarHUTHOE IOJI€, AEUCTBYET CHJIA
. F=—
F=B-I-lsina g S . Orcroa MHAYKIUS MArHUTHOTO T10JIsl paBHA:
B - F B - A
I-lsin o ppy s-I-lIsin o Yggykius ¥ HAOPSKEHHOCTh

MAarHUTHOTO TOJNSA  CBA3aHBl  CJIEAYIOMIEH  3aBUCHMOCTBIO: B =poH

B
H=—

CJIECAOBATCIIbHO, Ho . u() Ha3bIBAKOT MaFHHTHOfI HOCTOﬂHHOﬁ, OHA YUCJICHHO
_7 I'u

Lo =4mn-10  —
paBHa M
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pclilp 1

2ra ’

Cuna B3aMMOJEHCTBUSA NapaJIebHBIX TOKOB B Cpelne paBHa: F =

Mol1lz 1
Bakyyme F = ———,
yy 21a

ByI[CM CUUTAaTb MAarHMTHOC I10JIC BHYTPHU AJIMHHOI'O COJICHOMWJA OJHOPOJIHBLIM.

Jlnst ompezenieHUs HANPsSHKEHHOCTH 3TOTO TOJIA MOJBb3YITCA  (hopMmyIoi

I o
H=—
[, MaruutHeii mortok ompenensor 1mo ¢opmyne P =B-S | rpe
B =1oH 114 conenonna 6e3 cepneunnka n B1 = H Ho " H 159 conenouna c
CEpICUHUKOM.

IIpumepsl pelieHust 3a1a4.

IMpumep Nel. IIpsMonvHEWHBIH MPOBOJHUK C aKTHUBHOW miuHON 0,8 M H
MpOXOIAIIMM uepe3 Hero TokoMm 5,0 A, pacmnojoXKEHHbII B OJHOPOIHOM
MarHUTHOM Tosie moj yriaoM 30° K JIMHUAM HHAYKIHWH, MEPEMEIIACTCS MO
JNEUCTBUEM CUJI MAarHUTHOTO ToJisl. OnpenennuTh HHAYKIUIO U HANPS)KEHHOCTh
ATOr0 MarHUTHOTO MOJISI, €CIIN JJISI IEpEeMELICHHS MPOoBOAHUKA Ha 0,7 M mojemM

ObL1a coBepiieHa padota 0,56 JIx.

Jano: Pemrenwue.
[=0,80 m Ha npoBoiHUK C TOKOM, OMEIIEHHBIN B MATHUTHOE
A
. F =
a=30°; none, aeiicteyer cuna F =B -I-lsin o 4 S
s=0,7m Orcroia MHAYKIHUS MAarHUTHOTO TIOJISI paBHA!
B F B A
A =0,56 [Ix I-Isin o ygu s-I-lsin a
-7 '
H, =4n-10 77—
M Nuaykuus v HanpspKEHHOCTh MArHUTHOTO TOJIA
B-? H-? CBSI3aHbI CJIEAYIOIIEN 3aBUCUMOCTBIO: B =uH , CIICIOBATEIILHO,
B
H=—
Ho

HO}ICT&BJ’IHH YHUCJIOBBIC JAHHBLIC M3 YCJIOBHA 3aladu, OIIPCACIACM MAIrHUTHYIO
HHAYKOHUIO U HAIIPSDKCHHOCTD MAaIrHUTHOTO T1O0JIA:

B 0,56 [Ix
0,7mMm-50A-0,8Mm-0,5

B = 0,4 Ta
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0,4 Ta s A
H = I" = 3,2 . ].O -
H
4n.107 — M
M
OrtBeT:
s A
3,2-10° —
B=0,4TmH= M

Ipumep Ne 2. Conenounn 6e3 cepreynnka AauHonu 72 cm umeeT 810 BUTKOB.
Omnpenenutp HaNpsHKEHHOCTh MAarHUTHOTO TOJII U MarHUTHBINA MOTOK BHYTPH

COJICHOU/IA, €CJIM TOK B HEM 6,4 A, a mIio1a/ib NOMepeuyHOoro CEYEHUs COJICHOU/1a

-3 2
7,510 M7 paknw OyZAeT MarHuTHBIA IOTOK, €CJIM BHYTPb COJICHOMJA

IIOMCCTUTDL CTCPKCHb M3 HHUKCIIA, OTHOCHUTCIIbHAA MArHuTHAasA IMPOHHUIACMOCTDb

kotoporo 300?

Jano: Pemienue.
[=0,72m ByaeMm cuuTaTh MATHUTHOE I10JI€ BHYTPHU [UIMHHOTO
o =810 COJIEHOU 1A OJHOPOIHBIM. JIJIsl OIIpeAesIeH s HaIps-
1=64A y
’KEHHOCTH 3TOTO MOJIS BOCIIONB3yeMCs (POPMYIIOn
I o
S =0,75 -10 °um> = .
= U, 7o M ' . MarauTHbIif HOTOK OHPEAEINM 110
4n.107 H

Lo = a7~ - _

M popmyne ® =B -S e B = Mol 11g conenonpa
My = 300 6e3 cepaeunnka n 51 = H Mo H ng conenonna
H-?, ®-?, ®;-? C CEepACYHUKOM.

Brrauciaum HaIps’KCHHOCTD:
. 6,4 A - 810 A
0,72 m M
[ToncTaBum B hopMysly MArHUTHOTO MOTOKA OYKBEHHOE BBIPAXKEHUE MAarHUTHOM
HHAYKIOHUH U ITPOU3BCACM BBITNCIICHUSA:
®=pn,HS.
)

7 Tu A -3_ 2 -5
®=4n7-10 " —-7200 —-7,5-10 "M~ =6,8-10 "BO
M M :

IIPY HUIMYHUU CEPACUYHUKA

T A ) )
® = HS =300 -471-10 7 —.7200 —.7,5-10 °m> = 2,0 -10 *B6
M M
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OrtBeT:

7200 — 5 5
= mp=6810"B6 g -2,02-10 "B6

Ipumep Ne3. [1o AByM AJIMHHBIM MapajuieNbHBIM MPOBOJHUKAM, PACCTOSHUE
ME¥XKly KOTOPbIMU 7,5 CM, B OTHOM HalpaBJIE€HUH UAYT TOKU: B iepBoM 10 A, BO
BTOpOM 5 A (pucyHok 1). ['ne Mexx1y HUMHU cleyeT MOMECTUTh NapalieIbHbIN

%001 TpCTHﬁ IIPOBO/, YTOOBI OH HaXOJWJICA B paBHOBCCHM.

-2
$§=7,5-10 "™ _ PacCTOSHUE MEXAY IEPBBIM U BTOPBIM IIPOBOJHUKAMU;

I1 =10A_ TOK B IICPBOM IIPOBOIHUKE,

I2 =S5A — TOK BO BTOPOM IIPOBOJHHKC.

Haiitu:

X — paccTostHuE OT NpoBoJia ¢ TokoM 10 A 10 TpeTbero npoBoja.

—
Pucynok 1

Pewenue.

Tak kak TOKM B TEPBOM M BTOPOM NPOBOJHUKAX HMMEIOT OJMHAKOBOE
HarpasjeHue, To B Touke O BEeKTOphI MarHUTHOU MHAYKINHU B1 1 By, paBHbIe 110
BENMYMHE, OyAyT UMETh MPOTUBOMOJIOKHBIE HarpaBiaeHus. CiaeaoBaTesbHo, U
CHJIBI JIOJDKHBI OBITH PaBHBIMH, T. €. |F1|=|F2|; mpu aTOM

15l I

P P oI5 -1
=Hg— =My —
' ° on-x g O27r~(s—x)

[IpupaBHUBas MpaBble YaCTU U MIPOU3BO/ISI COKPAILEHUE, TTOTYUHM:
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I, I,-1I;-1 I
o =MW — —» — = .
2n - x 21 (s - x) X SsS-x

I,

BrIpa3uM u3 npeapayero paBeHCcTBa X U HAMAEM €ro YUCIOBOE 3HAUYCHHE

Il-s
X = ——
I, -x=1I-(s-x). I, +1,
10A-7,5-10 > m
x = = 0,05 M

15 A

OrtBeT:

Tpertuii mpoBO HEOOXOAUMO YAAIUTH OT EPBOTO HA 5 CM.

NupuBuayajbHble 3aJaHUS VIS PAKTHYECKO padoThl Ned.

BapuantNel.
Ha npoBognuk ¢ aktuBHOM jiauHOW 0,4 M, MOMENICHHBIA B OJHOPOJHOE
MarauTHoe noJie uaaykauen 0,8 T, neictyer cuna 1,6 H. Onpenenuts cuny
TOKa B IPOBOJHHUKE MPU YCIOBUHU, YTO OH PACIIOJIOKEH MEPIECHANKYISIPHO
JIUHUSM UHIYKIAU.
Kakoil TOK MpOXOAUT MO KOJBLEBOMY MPOBOAY paaumycoM 62.8cM, €ciau OH
CO31a€T B LIEHTPE KOJIbIIA MATHUTHOE ToJIe UHAyKiuei 10°To.
C kakoil CWJIOW B3aMMOJIECHCTBYIOT JBa MapajuIeNIbHBIX MPOBOJHUKA, OIUH
niuHoi 30 cM, BTopo# 10 cMm, MO KOTOPBIM UIYT TOKK OAHOTO HarpaiieHus 20
n 45 A, eciid OHU HaxOASTCS B BO3yXe Ha paccTosHuU 60 cm?
OrnpeaenuTs MarHUTHYIO HHAYKITUIO B )KE€JIE3HOM CEPJICUHUKE PJICKTPOMArHuTa,
00OMOTKa KOTOPOTO UMEET JUIUHY 5 ¢M U coiepkuT 500 BUTKOB, €Cliv Cujla TOKa
B Hell paBHa 0,5 A. OTHOCHUTEIbHASI MAarHUTHAs! TPOHUILIAEMOCTD KeJe3a paBHA
5000.
Bapuant Ne2.
OnpenenuTs WHAYKIWIO MarHUTHOTO IOJIsi, B KOTOPOM Ha MPSIMOM MPOBOJ
nnuHol 10 cM, pacrionoxkeHHsii mox yriaom 300k IMHMAM HHAYKIUH, IEHCTBYET
cuna 0,2 H, xorga no npoBOJHUKY MPOXOJINT TOK SA.
Karymka pmunoit 12,56 cm umeer 5000 ButkoB. Kakoil Tok HE0OX0auMO
MPOITYCTUTh Yepe3 KaTYIIKY, YTOObl MHIYKIIUS MArHUTHOTO TIOJII Ha €€ OCH

ObLa paBHa 1 Tn?
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C xakoil cHJI0i1 B3aMMOJEICTBYIOT JIBa MMapajlIeIbHbIX TPOBOJHUKA, JIIMHON 110
50 cM Kaxablid, 0 KOTOPBIM UAYT TOKK ofHOro HampasieHus 10 u 40 A, eciu
OHM HaxXOJATCS B BO3AyXe Ha paccTtossHud 50 cm?

[To kpyroBomy BuTKy paauycoM 10 cm mupkynupyetr Tok 4 A. onpenenuTb
HaIpPsSKEHHOCTh M UHAYKIUIO MAarHUTHOTO TOJISI B LICHTPE BUTKA.

Onpenenutp 3.4.C. HHAYKIIMU B MPOBOAHUKE MIMHOW 0,5 M, IBHXKYILIEMCS B
OJTHOPOJTHOM MAarHUTHOM Tiojie WHAykmued o,1 Tm co ckopocts. 2 M/c
MEPIEHINKYJIAPHO JUHUSAM UHIYKIUU.

Bapuant Ne3.

OnpenenuTs JIMHY AKTUBHOM YaCTH MTPOBOIHUKA, TIOMEIIEHHOTO B OJTHOPOIHOE
MarHuTHOE noie uaaykuuei 1,2 T nog yriaom 30° K TMHUAM HHAYKIMH, €CIIH
npu cuie Toka 10 A Ha npoBoaHMK AercTByet cuia 1,8 H.

OnpenenuTs MHAYKIWIO MArHUTHOTO TMOJS B IEHTPE KPYroBOrO MPOBOJA,
panuyc kortoporo 30 cM, eciu cujia TOKa B HeM paBHa 15 A.

. JlBa mapajuienbHbIX TPOBOJHUKA, JINIMHOM 11O 150 cM KaXKAbli1, 10 KOTOPBIM UTYT
TOKM OJHOTO HampaBleHus 1 u 4 A, B3ammomelcTByroT ¢ cmioi 2-10°H.
OnpenenuTs pacCTOSHUE MEXKIY HUMH, €CJIM OHU HAXOMSTCS B BO3yXE.
OnpenenuTs paanyc KpyroBOro BUTKa MPOBOJIOKHU, YTOOBI TIPU MPOXOKICHUH
10 HEMY TOKa 2 A B €ro LIEHTPe HANPSKEHHOCTh MAarHUTHOTO TOJ1s Oblla paBHA
20A/M? cpena — BO3IyX.

[IpoBoaHUK, akTUBHAS JJIMHA KOTOporo 0,4 M, IBMXXETCs co ckopocThio 10 m/c
nox yraom 30° K JNMHMSAM MHIYKIME OJHOPOJHOTO MATHUTHOIO IIOJISL.
OnpenenuTs MHAYKLIWIO MAarHUTHOTO TOJIS, €CJIM Ha KOHLAX IPOBOJHUKA

BO3HMKJIA 3.71.C., paBHas 2 B.
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