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BBenenue

Pemenne @usnueckux 3amad sBISETCS HEOOXOAMMON MPaKTHUUYECKOM
OCHOBOW Tpu HM3y4eHUHM Kypca (Pu3uku. B rpoTeckHOi (OpMYyIHUPOBKE 3TO
YTBEPXKACHUE BBINIAIUT Kak adopusm: «Duszuka — 3To 3amayu!», dYTO
CHOCOOCTBYET MPHUOOIIEHNIO CTYJEHTOB K CaMOCTOSITEIbHOM TBOPUYECKOM
paboTe, yYHMT aHAIM3UPOBATh W3Y4YaeMbI€ SIBJICHUSA, BBIIEIATh IJIaBHBIC
(akTopbl, 00YCIOBINBAOLINE TO WM HHOE SIBICHUE, OTBJIEKASICh OT CIyYaiHbIX
U HECYIIIECTBEHHBIX jeTajneil. bnarogaps stomy pemieHue 3aaayd mpuOInKaeTCs
K MOJIETTM HAYYHOTO (PU3HUECKOTO UCCIICIOBAHMUS.

[Ipy um3ydyeHHH CTyA€HTaMH OCHOBHOIO Kypca (U3MKH B By3e 0a30il
SBJIIOTCS] 3HAHMSI, IOJTyYEHHbIE UMH B IIKOJIE. M3ydueHune (pu3nku BKIIOYaET TpU
OCHOBHBIX KOMIIOHEHTA: OCBOCHHUE TEOPHH, OBJIAJCHHE METOJaMU (PU3UUECKOTO
HKCIIEPUMEHTUPOBAHUSA, NPUOOpPETEHHE HAaBBIKOB pelleHus 3anad. Kaxabiid
KOMIIOHEHT 3TOM CHCTEMbl HEOOXOJIMM UM BaXX€H, BCE OHM B3aMMOCBS3aHBI.
OnHako, oBlajzeBas METOAAMHM IIOCTAHOBKH, pEIIEHUs (U3NYECKUX 3azad,
yYallMicd TMOJY4YaeT YHUKAIbHYI) BO3MOXXHOCTH IPOBEPUTH TIIYyOUHY
NOHUMAaHUsl CMbIcTa (PU3UUYECKUX MOHSATHHI, MPHUHIUIOB, 3aKOHOB, OLEHUTH U
pa3BUThb YMEHUS M HaBBIKM IPAKTHYECKOrO0 NPUMEHEHUs 3HaHWW. Pemienue
3a/lay 3TO OJWH U3 HAJIEKHBIX CIIOCOOOB yriyOJieHHs] TOHUMaHUs (PU3UUECKUX
Teopuil. Kak U3BECTHO, YEI0BEK MO-HACTOSIIEMY OBJIAIEBAET TEM, UTO OH YMEET
PUMEHSTb.

BocnuararenpHOe BO3ACUCTBHE 3a1ad 3aKJIIOYACTCS B TOM, YTO OHU
SBIISIIOTCS IEWCTBEHHBIM CPEICTBOM BOCIUTAHUS TPYIOJII00MS, HACTOMYHBOCTH,
BOJIM U XapakTepa ydanuxcs. Pelienue 3agad — HEJETKUM TPy, TPEOYIOIIHiA
OO0JBILIOTO HAMPSKEHUSI CUJI, OH MOKET HECTU ¢ COOOM U TBOPUYECKYIO PagoCTh
YCIIEXOB, JII0OOBb K MPEAMETY U ropedb pa3oyapoBaHUM, HEBEPHE B CBOU CHUJIBI,
NoTepro uHTepeca K gpusuke. Pemenue 3anay — yyTkuid 6apoMeTp, 1Mo KOTOPOMY
IIPENoAAaBaTeilb MOXKET IIOCTOSHHO CIEOUTh 3a YCIEXaMd U HAaCTPOCHUEM

CTYJEHTOB U 3((HEKTUBHOCTHIO CBOEH yueOHO-BOCIIUTATEILHON PAOOTHI.
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METO/IUKA PEHIEHUSA 3AJIAY

AJITOPUTM peleHus 3a1a4

JIrobast 3amada XapakTepU3yeTCs HEOOXOIUMOCTBIO TMPeoOpa3oBaHUS
HEKOTOPOM HMCXOAHOW CUTYyallMM B CUTYaIlMIO, Ha3blBaeMyro peieHueM. llpu
TOM OOBIYHO OBIBAIOT WM3BECTHBI NMPU3HAKU MCXOJHOW CHUTyaluu (yCJIOBHE
3a/laud) U TPU3HAKKA CHUTyallMuM — perieHus (uto Tpedyercs). MckombiM ke
SBJIIETCS COJIEPKaHUE Mpollecca MpeoOpa3oBaHus OJTHON CUTYallUU B IPYTYIO.

Ecnmu 3amaua chopmynupoBaHa, TO MPOLECC PEIICHUS OIpeneseTcs
MOWCKOM WJIM peaju3alueil IMOCIeqoBaTeIbHOTO Psiia CPEICTB PEIICHHUS:
MeTOoJla, CHocoda, aaropuTMa M OCYLIECTBICHHE pElHICHUs [0 JaHHOMY
anroput™My. CymiecTByeT OOJBIIOE KOJIMYECTBO THIIOB 3a/1ad, MHOMXECTBO
Kiaccuukanuii UX MO pazIuyHbIM OcHOBaHUSM. [lo crocoOy BbIpakeHUS
yciioBUs (U3MYECKUE 3a/1au JIESATCS Ha YEThIpEe OCHOBHBIX BHUA: TEKCTOBHIE,
IKCIIEpUMEHTAIbHBIC, TpadUIeCKUe W 3alauu — pUCYHKH. Kakmplii u3 HUX, B
CBOIO Ouepenb, paslensercd Ha KOJWYECTBEHHbIE (WM pacyeTHbIE) W
KauyeCTBEHHBIE (MJIM 3a7]a4i — BOIIPOCHI). B TO ske BpeMsi OCHOBHBIEC BU/IBI 3a/1a4
MOXHO Pa3JeiuTh [0 CTENEHH TPYAHOCTH Ha JIETKWE U TPYIHBIE,
TPEHUPOBOYHBIC U TBOPUECKHUE 33]]aYH U IPYTUE TUIIBI.

[Ipu pemenuu 3aga4 — BOIpocoB TpeOyeTcs (0€3 BBINOJIHEHUS PacueTOB)
OOBSCHUTH TO WJIM MHOE (PU3UUYECKOE SIBJICHUE WJIM MPEIcKa3aTh, Kak OHO OyneT
MIPOTEKATh B ONPENETICHHBIX YCIOBHIX. OTCYTCTBHE BBIYMCICHUHN TP PEIICHUH
TaKUX 3a]la4 MO3BOJIIET COCPEIOTOYNTh BHUMaHHE Ha (PU3MUECKON CYIIHOCTH.
HeoOxoaumocTh 000CHOBaHHS OTBETOB Ha MOCTaBJIEHHBIE BOIMPOCHI MPUYYaAET
paccyXaaTh, MOMOTaeT Tiay0Xe OCO3HATh CYIIHOCTh (PU3NYECKUX 3aKOHOB. K
ATUM 3a/ladaM TE€CHO MPUMBIKAIOT 3aJa4il — PUCYHKH. B HUX TpeOyeTcsi yCTHO
JaTh OTBET Ha BOIMPOC WU U300pa3UTh HOBBIN PUCYHOK, SIBIISIOIIHIICS OTBETOM
Ha BONpOC 3agaud. PerieHWe TakuWx 3a4ad CIOCOOCTBYET BOCIUTAHUIO

BHHUMaHWs, HAOTI0IaTEIFHOCTH U PA3BUTHIO TpadUueCcKor TPaMOTHOCTH.



[locne momy4yeHust OoTBETa 3aJa4yd €ro HYKHO IPOBEpUTH. Bo-nepBbIX,
HY>KHO 00OpaTUTh BHUMaHUE Ha PeajbHOCTh OTBETA. B HEKOTOPBIX ciyyasx Mmpu
pElICHUHN 3aa4M CTYACHT IIOJIY4YaeT pe3yJIbTaThbl, SIBHO HECOOTBETCTBYIOILIME
YCIIOBHIO 33Jlayd, a MHOTJa MPOTHUBOpEYAIlHe 3ApaBoMy cMbicty. [Ipoucxoaut
3TO OTTOTO, YTO B IPOLECCE BBIYMCICHHM OH TEPSET CBSI3b C KOHKPETHBIM
ycioBueM 3aaauyu. [Ipy 3TOM HeNnenocTs OMMOOYHO MOJYYEHHOTO pe3yJbTaTa
OCTaeTCs BHE MOJS €ro 3peHus. Bo-BTOPBIX, NPaBUIBHOCTh PEIICHUS 3aJa4H
MO>XHO IIPOBEPUTH, BBINOJHUB ONEPAIMM C HAUMEHOBAaHUSMH €IIMHULL
¢uznyecKux BEIMYMH M CPaBHUB OTBET C TEM HAWUMEHOBAaHUEM, KOTOPOE
JIOJKHO MOJYYUTHCA B 3aa4e.

Hanpumep, wmbl omnpenenunu ¢GopMyily s ONPEAENIEHUS OCaJIKH

Kopaos:

P
M=o

I[JI?I IIPOBCPKHU PCUHICHUSA BMCCTO 6YKB HGO6XO,[[I/IMO IIoACTaBUTHL CAMHUIIBI

(1)I/IBI/IT-I€CKI/IX BCJINYHNH:

B pesynbTaTe monydum eIMHUILY U3MEpPEHUs «M» (MeTp), T.€.
HAMMEHOBAHUE €MHUIIBI IJTMHBI, YTO U COOTBETCTBYET YCIIOBUIO 3a1aun. Eciu
K€ M0JIy4YaeM HaMMEHOBAHUE, HE COOTBETCTBYIOIIEE UCKOMOM BEIIMYUHE, TO ITO

CBUACTCIILCTBYCT O HCTIPABUJIBHOCTHU PCHICHUA 3a/la4n.



IIpuMepsI peleHus 3axa4
3aoaua 1. Kunemamuueckoe ypasHenue 08udicenuss mouku 8001b ocu X umeem
6u0 X =2+t—0,5t>. Haiimu xoopounamy, ckopocms u ycKopeuue mouki &

MomeHm epemenu t=2C.

Hano: Pemenue:

i( - ; : 2t-0,5¢ CKOpOCTb €CTh IepBasi IPOU3BOHAS OT KOOPJAUHATHI IO
X=? BpPEMEHH V:d—X=1—0,15t2.

v—? dt

a—? YckopeHue nepBasi IPOU3BOJIHAS OT CKOPOCTH 10 BPEMEHU
a=-0,3t.

[ToacTapisist YMCIICHHBIC SHA4YCHUS, ITIOJTYYHUM:
x=2+2-0,5-8=0
v=1-0,15-4=4(m/c)
a=-0,3-2=-0,6 (m/c?)

Omeem: X =0, V=4M/c, a=—0,6(M/CZ).

3aoaua 2. ][sudicenue mouxu no oxpyschocmu paouyca 0,1 m onucvleaemcs
ypasnenuem @©=10+20t—2t*. [na momenma epemenu t=2C onpederumo

MAaHeeHYUAIIbHOE, HOPMANbHOE U NOJIHOE YCKOpEeHUe MOUYKU.

I[ Penienue:
AHO:
©=10+12t - 212 ITo onpenenenuto yrioBasi CKOPOCTh €CTh IepBas
R=0,1m MPOM3BOHAS OT YIJja ITOBOPOTA IO BPEMEHHU
t=4c d
w=—>_12_4t.

9 _? dt
ar N YrinoBoe yCKOpeHHEe NPOU3BOIHAS OT YTIIOBOU CKOPOCTH

g

dt



TaHreHnuanbHOE YCKOPEHHE CBA3AHO C YIJIOBBIM YCKOpeHHEM & =¢-R, a
HOpMaJbHOE yCKopeHue a, =’ -R.

IlonHOE yCKOpEeHHUE TOUKHU a = «;af + aﬁ :

IToacraBiista uMciI€eHHBIE 3HAYCHUS HalIEM:
a,=-4-01=-0,4(m/c’),a, =(12-16) -0,1=1,6 (m/c’),
a=4/2,56+0,16 =1,65 (m/c’).

Omeem: a_ =—O,4M/Cz, a, =16 M/CZ, a=165 M/CZ.

3aoaua 3. Haxnomnas nnockocmes Onunou 2 M obpasyem yeon 25° c
eopuzonmom. Teno, 08uUeascL pasHOYCKOPEHHO, COCKANb3bleaem ¢ IMol

nirockocmu 3a 2 c¢. Onpedenums K03 puyuenm mpenus mena o nioCKOCb.

Jano: Pemenne:
(=2m Ha Teno neiicTByroT cria
— (o]
o =23 TSOKECTH M(, CHJIa PEaKLUH OIOPEI
t=2c N, cia F .1
, cuna tpenns F_. TTo Bropomy
3akoHy HproTOHA
n—="2 X

ma=mg+N+F

B npoeknuy Ha 0cM KOOPAUHAT MOIYYUM
ma=mgsina—F_

0=N-mgcosa

F_=uN

P

Pemrast nosy4eHHy10 cUCTEMY YpaBHEHUM, HAJIEM YCKOPEHHE Tella

a=g(sino—pcosa).



a-t?

[Tpu paBHOYCKOPEHHOM JBHKEHUU 0€3 Ha4aJIbHOM cKopocTU / =

2
-t?-(sino—pcos
um (= J ( @k a) .Orcroga p=tga —22—6. [Toncrasisis
2 g-t°-cosa
. 2:2
YuCJICHHBIC 3HaueHus Haimem W =0,466 —-— =0, 35.
10-4-0,9
Omeem: n=0,35.

3aoaua 4. B 6annone obvemom 25 1 Haxooumcs 6000po0 npu memnepamype
290 K. Ilocne mozo kax wacms 6000p00a u3pacxooosanu, 0asieHue 8 OauiioHe

ymeHnvuwunocw Ha 0,4 Mlla. Onpedenums maccy uspacxo008aHH020 8000pP00a

Pemienue:
JlaHo:
V=25.10"° m® Maccy H3pacxo/I0BAHHOTO BOJIOPOa MOYKHO HAWTH 10
T=290K dopmyne Am=m, —m,. Maccy Bojoposa B GajioHe
M =2-10"° kr/mon . .
MO>KHO HaiiTu U3 ypaBHeHus MeHeneesa — Knaneiipona
Ap=4-10° Ia
m = pvV-M ¥ TOr/Ia
Am =7 R-T
‘V-M ‘V-M V-M
Am = P _P = - Ap . TTocie BeIYMCAEHHH HaMEM
R-T R-T R-T
25.10°.2-10°%.4.10°
Am= ~8,3-10 (xr).

8,31-290

Omeem: Am=8,3-107 kr.

3aoaua 5. Kucnopoo npu neuzmennom oasnenuu 80 klla nacpesaemcs max, umo
3 3
eco o0bOvem ygenuuusaemcs om 1M 0o 5Sm°. Onpederums. u3mMeHeHue

BHYMpEeHHel 3Hepeuu KUCiopooda, padomy COBEPULEHHYIO UM U KOJUYECHBO

menjiombul, nepe()almoeo casy.



Penrenue:

JlaHo:
p=8-10°I1a PaGora raza mpu  M300apUYECKOM  pPACIIUPEHUH
V, =1m° onpezemsiercs o popmyre A=p(V, —V,).
V, =5 M N3MmeHeHrne BHYTPEHHEN SHEPTUU

A-7? AU = m R(T2 —Tl). Bripaxkass TemmepaTypy rasza wu3s

2 U-7? 2 M
-? V-
Q YPaBHEHHUS MenpaeneeBa-Kinanenpona T= P RV M
-m

MOJIY4HM, AUzE-p-(VZ—Vl). PaznenuB monyuyeHHbIE paBEHCTBA, HaiijieM

. W3 mepBoro Hauanma tepmommHamukd Q=AU+ A

—= = AU:i
I 2

Oynem umeth Q = % ‘AL

Omeem: A=8-10°-4=32.10° (I{)K), AU=32-2,5-10°=80-10° (I[;K),

Q=112-10° (Jx).

3aoaua 6. Ilo monxomy npogody & eude koavya paouycom 20 cm meuem mox
100 A. IlepnenOuxyasapro nIOCKOCMU KOAbYA 8030VHCOEHO MACHUMHOE NoJe C

unoyxyueti 0,02 Ta. Onpedenumsv cuiy, pacmseu8auyio Koabyo.

) Penienue:
JlaHo:
R=02uM PacceueM Komb110
]
1 =100 A Ha JIB€ PABHBIC YaCTU U

B=0,02Tn HAWJEM CUITY,
F—? JNENCTBYIOLYIO HA OJIHY

n3 HUX. BeigeamMm Ha

npoBoje v1eMent mmuoi d¢ =R -do.
Ha 3ToT 35memeHT 110 3aKony

Awmriepa OyzieT JeiCTBOBAThH CUjla
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dE=B-1-d¢/=B-1-R-da.
W Torma MOXXHO yTBEpXkKAaTh, YTO F= Z:dlﬂ:I .

Paznoxum Bexrop dF na cocrasmsiomme dF, u dE, u Torna B cuy

CHUMMETPHH 331a4H, MOXKHO YTBEPKAATh, YTO Z:dFiX =0n F= Z:dFiy . Tak xak
Bce cocrapsionme R HANPABIEHBI B OJIHY CTOPOHY, TO TEOMETPHYECKOE

CJIOKCHHUE MOXHO 3aMCHUTD anre6panquKHM Hu TOorga

% T T
F= j B-1-R-coso.-do. = F:B-I-R(COSE—COS(—ED:ZB-I-R.
)

Brruncass, naiinem B=2-0,02-100-0,2=0,8 (H) .
Omeem: F=0,8H.

3aoaua 7. dnexmpoH, Npouos yCKopAwylo pasHocms nomenyuanos 400 B,
nonaoaem 8 00HOpOOHoe mazHumuoe noe ¢ unoykyueti 0,01 Th. Onpedenums:
paouyc OKpYIj*CHOCMU, NO KOMOpou Oyoem 08u2amvCsi 3JNeKMPOH, Nepuoo
oopawenus 31eKkmpona. Bexmop ckopocmu sn1ekmpoHa nepneHOuKyispeH

JUHUAM uﬂdykuuu MASHUNHO20 NOJIA.

JlaHo:
_ Pemrenwue:
e=16-10"° Kn
m=091-10" kr Ha snextpoH, 1BMKyImuics B MArHUTHOM MOJIE,
U =400B Oyner nevictBoBath cuia Jlopennia F=e-v- B, Ho 1o
B=0,01Tn mv?
BTOpOMY 3akoHY Hptorona F=ma =—— u, Torna,
R-? R
T-? mv? m-v

—=e-v-B = R=——.
e-B

Kunernueckasi 3Heprusi AJIeKTPOHA, TPOUIEAIIET0 YCKOPSIOIIYIO Pa3HOCTh

2
mv 2e-U
INOTEHIHAJIOB, OHpeI[eJ'IHeTCH paBeHCTBOM T = eU = V= n Toraa
m

11



1 /2m-U

R 5 . Jlnst onpenenenus neproaa oOpalieHus: BOCIIOIb3yeMCsI
€
. S 2n-R  2m-m
dbopmyroit t =— u, ciemoBaTenpHO, T = = :
% v e-B

=6,75-10"° M,

Brrancass, naiinem R =

1 2-91-10.400
0,01 1,6-107

6,28-9,1-10~*
T= 19 12
16-10 .10

Omeem: R=6,75mm, T =3,57 HC.

=3,57-107 (c).

3aoaua 8. Jlyu ceema nadaem Ha NIOCKONAPATNENbHYIO CMEKISAHHYIO
nracmunky (n = 1,6) noo yenom i = 45°. Onpedenums monwyuHy niacmuHKU,
ecnu vluleOuull U3 NIACMUHKU JIYY CMeujeH OMHOCUMENbHO NPOOOIHCEHUs]

naoarowe2o iy4a Ha paccmosiHue h = 2 cm.

Hano: | CH Perrenue:
n=106
i =45?
h=2cml|002 | TIACTHHKY Tyd OymeT

Brmueqmuii 3

d—2 napasuielieH NaJatoemMy

(xon nyuelt moka3aH Ha puc.). 13 pucynka
CIIEyeT, 4TO

d  h
cosr sin(i—r)’

hcosr hcosr
orkynga d = — =——— —. (1)
sm(l—r) sinicosi—cosisinr

ni ) sini
CornacHo 3aKOHY MPEIOMIICHUS, — =N, orkyxa Sinr = ——. [loacraBus 31O
n

sinr
3HaueHue B popmyiny (1), a Takke BbIpa3vB KOCUHYC yIJIa uepe3 CUHYC, HailieM

HCKOMYIO TOJINIUHY ITNIACTUHKUA:

12



d- hWn? —sin? i )

sini(\/n2 —sin?i —\/1—5in2 ij

Omeem: d = 5,58 cwm.

3aoaua 9. Onpedenumv paznocmv nokazameJei NPearoMieHUst 00bIKHOBEHHO20
U HEOOLIKHOBEHHO20 TYUell, eCiu HAUMEHbULAS MOIWUHA KPUCTNALIUYEeCKOlL

NAACMUHKU 6 Yemeepmy 601Hbl 0114 Ag = 530nm cocmasnsiem 13,3mrm.

JaHo: cnu Penienue:
Ay =530 um | 53107 m

[LmacTUHKOM B 4YETBEPTH BOJIHBI
d_.. =13,3mrum [:1,33-10°u

HAa3bIBACTCA BbIPC3aHHAA MMapajICIIbHO
n,—n,—?
0 e

ONTUYECKON OCH IUTACTUHKA, ISl KOTOPOU

OIITHYCCKAsA PAa3HOCTb XOJda
A=(ng—ng)d = J_r(m +%)Ao ,(m=012,.)

MPUYEM 3HAK IUIFOC COOTBETCTBYET OTPUIATEIIBHBIM KpHUCTAJIIaM, MUHYC —
MOJIOKUTENBHBIM. [Ipu IpOX0XKIEHUN Yepe3 3Ty MIIACTUHKY B HAIPABIICHUH,
MEePICHIUKYJIIPHOM ONTHYECKON OCH, OOBIKHOBEHHBIN M HCOOBIKHOBEHHBIN

Jy4d, HE U3MEHSISl CBOETO HAIpaBJICHUs, MPUOOPETAIOT PA3HOCTh X0JIa, PABHYIO

Z . MunumannHas TOJIIIWHA IIACTUHKHW B YECTBCPTHh BOJIHBLI COOTBETCTBYCT

A0

min

, OTKyZa Ng —Ng =

N PN

Omeem. Ny —Ng =0,01.
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Yka3aHuA K BbINIOJHEHUIO pacyeTHO-Tpaguyeckux pador

Kaxxaplif CTyZeHT BBINOJHSET OAHY pacyeTHO-TpaduyecKyro padoTy.
3amaun OJDKHBI MMETh T€ HOMEpa, MOJl KOTOPHIMU OHHU CTOSAT B OJlaHKe
3aJaHus. YCIIOBUS 3a/lad HEOOXOIMMO TMEPENHUChIBATh MOJHOCTHIO U KAXKIYIO
3aJlayy Ha4yMHATh C HOBOM CTpaHUIlbl. PabOThl BBIMOJIHATH YEPHUIAMHU CUHETO
nBera. Pemenue 3agad JOMKHO OBITh KPaTKO OOOCHOBAHO C HCIOJIb30BaHHUEM
3aKOHOB U ToJokeHUH ¢(u3uku. [lpu HEoOXOOUMOCTH pelIeHHe CIeayeT
NOSICHSTh YEPTEKOM, BBIMOJIHEHHBIM KapaHAAIIOM C TOMOUIBI0 LUPKYIS |
auHerku. O003HaueHUsI Ha YEPTEXE U B PEUICHUH JOJHKHBI COOTBETCTBOBAThH U
NOAPOOHO MOSICHATHCA.

Kak mpaBuio, 3agaun pemarorcs B 0OLIEM BUIE, YUCIIOBBIE 3HAUCHUS
MOJICTABJISIIOTCS. TOJIKO B OKOHYaTeNbHYyI0 (hopmyiy. Ecnu pacuernas gpopmymna
HE BbIpaXKaeT OOILEU3BECTHBIN (U3NYECKUIN 3aKOH, €€ HEOOXOAMMO BBIBECTH,
HOSICHSISL BCce (PM3NUYECKUE BETMUUHBI. BhIuncienns Heo0Xo1MMO IPOU3BOANTD B
cucteme CU. B KoHIle paOOThl MEPEUUCIACTCS HCIOJIb3yeMas JuTepaTypa ¢
00s13aTeIbHBIM YKa3aHUEM aBTOPOB YUEOHUKOB U TOJ UX U3AAHUS.

Bo BpeMms 3x3aMeHAIIMOHHON CECCHH TIPU COOECeI0BaHUH MO0 PacueTHO-
rpaduueckoii paboTe BaM TNPEIJIOKAT TMOSCHUTH XOJ pEIICHUs 3ajad,
(bu3nYeCKUil CMBICI BCTPEUAIOIINXCS B PELLICHUSX BEJIUUYUH, IPUMEHSIEMbIE MIPU
BBIUMCIICHUSIX €AMHMIBI W TIp. HeymoBneTBOopuTENbHBIE OTBETHI HA BOMPOCHI
BJIMSIIOT HA UCXOJI 3aUeTa U JONYCK K sK3ameHy. [lomyuuB npoBepeHHyt0 paboTy
(KaKk TOMyIIEHHYIO0, TaK U HE JIOMYIICHHYIO0 K COOECEOBaHUIO), CTYICHT 00s13aH
THIATETFHO M3YYUTh BCE 3aMEUaHUS W BHECTH WCIpPABICHHUA. TeTpagp C
BBITIOJTHEHHOH KOHTPOJBHOM paboToit ocrtaeTcs Ha Kadeape W XpaHUTCA B

TeueHue 3 JeT.
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HPUMEP O®OPMJIEHUA TUTYJIBHOT'O JINCTA

®I'bOY BO
CTABPOIIOJIbCKUIM I'OCY TAPCTBEHHbIN
ATPAPHbBIN YHUBEPCUTET

KAOEJIPA ®U3UKHU

PACYETHO-I'PAOUNYIECKAAd PABOTA

Bapuaut Neo

BrlinonHm: cTyaeHT TPYIIIBI Kypca
dakynbTeTa
®.1.0.
20 1.
ITposepu:

Craspormosib 20 T.
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Pa3zoen 1

3agaum Mo MexaHUKe U MOJIEKYJISIPHOH Qu3uKe

1. JIBuKeHHEe MaTepuaibHOM TOYKHM 33JaHO ypaBHEHHsMH: Y =142t |
X =2 +t. Hanucats ypaBHeHHe TpaeKTOpuH Y = Y(X) 1 IIOCTPOMTH TPAEKTOPHIO

Ha mockoctn XOY . Vka3are nosoxeHus Todukd npu t =0, HanpaBieHue u
CKOPOCTH JIBUYKCHHSL.
2. Ockajgatop METpO NOJHUMAET HEMOJBMKHO CTOSIIEr0 Ha HEM

naccaxkupa B TeueHHe t, =1lmun. [l0 HEMOABMKHOMY 3CKalaTOpPy MaCCaXUp
nonHuMaeTcss 3a t, =3mun. OmnpenenuTs Bpems, 3a KOTOpPOE TMOJHUMETCS

UIYIIUNA BBEpX MACCaXUp Ha ABMXKYyIIeMcs dckanarope. [loctpouts rpadux

3aBHCUMOCTH v = f(t,).

3. Ioe3n uepe3 10 ¢ mocne Hayana ABMXKEHUS MpUodOpeTaeT ckopocth 0,6
M/c. Onpeaenutb BpeMsl OT Hadaja ABUKEHUS, IPU KOTOPOM CKOPOCTh MOE€3/1a
CTaHeT paBHa 3 M/cC.

4. Cxopoctb noeszna 3a 20 ¢ ymensiuiack ¢ 72 1o 54 /4. Hamucatb
(dopMyily 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U (t) U TIOCTPOUTH rpaduk ITOU
3aBUCUMOCTH.

5. Ilpu aBapuiiHOM TOPMOXXEHHH aBTOMOOWIb, JBIDKYIIUHCS CO
CKOPOCTBIO 72 km/4, octaHoBWiCS 4Yepe3 S5 c. Hailtu TopmO3HOUN myTh

aBToMoOuMIIst. [TocTpOUTH Tpad MK 3aBUCUMOCTH ITyTH OT CKOPOCTH S = f(vy).

6. Ilpu ckopoctn v, =15km/uTOPMO3HON IMyTh ABTOMOOWIISL pPaBEH
s, =15m. Ompenenuts TOPMO3HOW MyTh S, TpU cKopoctd v, =90 km/u.
CunTtarh, 9YTO YCKOPEHHE B 000MX CIydasX OJHO U TO XKe.

7. CKopocCTh TOYEK pabodeil MOBEPXHOCTH HAXKIAYHOTO KPyra TuaMeTpoM
300 MM He pAoJDKHa mpeBblIaTh o =35m/c. Onpeaenuts, AOMYCTHMA JIH

yCTaHOBKA Kpyra Ha BaJl dJICKTPOBUTATENS, PACCUNTAB CKOPOCTh JIJIsl YCIIOBUH,
B KOoTOpbix coBepriaercs 2800 o6/muH. [locTpouTs Tpaduk 3aBUCHMOCTU

0= (o)
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8. OmgHuM U3 MOPOCTEHIIMX MEXAaHU3MOB, HCIOJb3YyEMBbIX Ha
CTPOUTEIBHBIX paboTax sBisieTcs jed€nka. OmnpenenuTh 4YacTOTy BpalleHUS
Oapabana ne6Enku N auameTpoM 16 cM mpu nmoaséMe rpysa co ckopoctbio 0,4

m/c. ITocTpouTs rpaduK 3aBUCUMOCTH N = f(v).

9. Ilepmonm BpamieHuss MOJIOTHIBHOTO Oapabana komOaiiHa «HwuBay
nuameTpoM 600 MM pasen 0,046 c. Onpenenutb CKOPOCTh TOYEK, JEKAIIUX HA
o0oze GapabaHa, U UX LIEHTpOCTpeMuTenbHoe yckopeHue. I[loctpouts rpadux

3aBHCHMOCTH CKOPOCTH OT reproja v = f(7).

10. ABTOMOOMIBL IBHKETCA MO MOCTYy. ONpeneauTh ¢ Kakoi CKOPOCThIO
OH JIOJDKEH MPOXOAUTh CEPEIMHY BBIMYKJIOro mMocta paauycoMm 40 M, 4ToObI
HEHTPOCTPEMUTEIBHOE  YCKOPEHHE  PaBHSIIOCH  YCKOPEHHIO  CBOOOJHOIO

nanenus. [TocTpouts rpaduk 3aBUCHMOCTH CKOPOCTH OT paauyca v = f(R).

11. PaGouee xoneco Typounsl KpacHosipckoit I'9C umeet nuametp 7,5 M
u Bpamiaercss ¢ yactotod 93,8 006/MuH. OnpenenuTs LHEHTPOCTPEMUTEIHHOE
YCKOPEHHE KOHIIOB JIOIaTOK TypOUHBI. [TocTpouts rpadux
3aBucuMocTra = f(w) .

12. ABTOMOOWJIb ABMXKETCSI CO CKOPOCTBIO 72 KM/Y4 W MPHU 3TOM 4YacTOTa
BpallleHHs Kojeca § ¢!, Haittu LIEHTPOCTPEMUTENBHOE YCKOPEHHUE TOUEK KoJjieca
aBTOMOOWJISI, COTPUKACAIOIIUXCS C TOPOTOM.

13. Paguyc pabouero koseca rupoTypOUHBI B 8§ pa3 OoJbIle, a 4acToTa
BpameHuss — B 40 pa3 MeHblne, 4yeM Yy TmapoBoil TypOunbl. CpaBHUTH
COOTHOIIIEHUE CKOPOCTEH M IEHTPOCTPEMUTEIBHBIX YCKOPEHHH TOUeK 000/1a
KoJiéc TypOUH.

14. TpakTop, cuia TsIru KoToporo Ha kproke 15 kH, coobmiaer npuueny
yckopenue 0,5 M/cP. Onpenenute yCKOPEHUE, TPU KOTOPOM TOMY K€ MPHUIIEITY
Oyzaet coobieHo Tsarosoe ycunue 60 kH.

15. TlopoxHuii Tpy30BOii aBTOMOOWJIbL Maccod 4 T Haydal JABUKEHUE C
yckoperreM 0,3 M/c’. OmIpemenuTs Maccy rpysa, MPHHSITOrO aBTOMOGHIEM,

. 2
€CJIM TIPU TOM e CUJie TATH OH TporaeTcs ¢ Mecta ¢ yckopenuem 0,2 m/c”.
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16. Ilox nelicTBHEM HEKOTOPOW CHIIBI TEJIEXKKA, IBUTasCh U3 COCTOSIHUS
nokos, npomnuia nyts 40 cMm. Korga Ha Tenexky nosoxunu rpy3 maccoiu 200 r,
TO MOJ JEHUCTBUEM TOM K€ CHJIIBI 3@ TO YK€ BpeMs TEJIEKKa IIPOILIa U3 COCTOSHMS
nokoss myTb 20 cMm. Ompenenuth Maccy Tenexku. I[loctpouts rpadux

3aBUCHMOCTH YCKOPEHHS OT Macchl a = f(m ),

17. JIBe mpyKWHBI PAaBHOM JJIMHBI, CKPEIUIEHHBIE OJHHMHU KOHIIAMU,
pacTAruBaloOT 3a cBOOOAHBIE KOHIIBI pyKaMmu. [Ipyxkuna ¢ xxéctkocthio 100 H/m
yuMHAgIack Ha 5 oM. Onpenenutb XECTKOCTh BTOPOM MPYKHUHBI, €CIU €€
yaauHenue coctaBisieT 1 cm. [loctpouTs rpaduk 3aBUCUMOCTH KECTKOCTHU

IPY>KUHBI OT yIuTHHEHUs K = f(I).

18. Haiitu ynnuHeHue OykcupHOro Tpoc ¢ xectkoctbio 100 kH/M mpu
GyKCHpPOBKE aBTOMOOMIS Maccoii 2 T ¢ yckopermem 0,5 w/c’. Tpeuem
npenedpeus. [locTpouTs rpaduk 3aBUCUMOCTH YITTMHEHHSI TPOCA OT YCKOPEHHUS:
Al = f(a),

19.JlepeBsiHHBIN OpyCOK Maccoi 2 Kr TSHYT paBHOMEPHO MO JAEPEBSHHOM
JIOCKE, PACIOJIOKEHHON FOPU30HTAIBHO, C IIOMOLIBIO MPYKHUHBI C )KECTKOCTHIO
100 H/m. Koadduiment tpenus pased 0,3. Halitu yayinHeHue npyKUHBI.

20.Teno cBobonHo maaaer ¢ BbICOTHI 80 M. OmnpenenuTs nepeMerieHme
Telna B MOcienHIol cekyHay. [locTpouTh rpaduk 3aBUCUMOCTH BBICOTHI

majieHus OT BpeMeHu h = f(t).

21.Teno 3a nocnegnue 2 ¢ npouwio 60 m. Onpegenutb odiee Bpems
nageHus tena. [loctpouts rpaguk 3aBUCMMOCTH BBICOTHI NAJCHUS OT BPEMEHH
h=1(t).

22. Kamenp OpocaioT BEpTHKAJIBHO BHHU3 C MoOcTa BbicoTod 20 M.
Omnpenenutpy Ha4aJbHYIO CKOPOCTh, KOTOPYIO HEOOXOJIMMO COOOUIUTH KaMHIO,
yTOOBl OH JOCTUT TMOBepXHOCTH BOAbl uepe3 1 c. Iloctpouts rpadux

3aBUCHMOCTH BBICOTHI IAJIEHHs OT BpeMenu h = f(t).
23. Teno OporeHO BEPTUKAIBHO BBEpPX cO ckopocThio 20 M/c. Hamucath

ypaBHEHHUE JBHYKEHHSI y = y(t), TIOCTPOHTH rpaduk ISt
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t =0,5c;1c;1,5¢; 2¢; 2,5¢; 3c; 3,5c. Haltm uyepe3 Kakol MPOMEKYTOK BPEMEHHU
Teno OyJeT HaxoIuThbcs Ha BbicoTe: 1) 15 m; 2) 20 m.
24. JlanpHOCTh moONETa TENa , OPOIIEHHOTO B T'OPU30HTAIBHOM

HaIpaBJICHUH CO CKOpocThio v =10 m/c, paBHa BricoTe Opocanus. OnpeaenuTh

BBICOTY N, ¢ KOTOpO¥ OBLIO OPOIIICHO TEJIO.

25. Omnpenenutb BpeMsi aBapUWHOTO TOPMOXKEHUSA I OCTAHOBKHU
aBTOOyCa, KOTOPBIM JBHUTAICS CO CKOpPOCThIO 12 M/c. Ilpunsath koadduimeHt
TpeHust paBHBIM 0,4 B YCIOBHUSIX TOPMOKEHUS.

26. Ha ropu3oHTalIbHOM OpOTe aBTOMOOMIIb JeIaeT MOBOPOT Paguycom 6
M. OnpenenuTb HauOOJbIITYI0 CKOPOCTh, KOTOPYIO MOKET pPa3BUTh aBTOMOOWIIb,
4yTOOBI €T0 HE 3aHECJIO, €CIU KOADPUIIUEHT TPEHUS CKOJIBXKEHUS KOJIEC O IOPOry
paBen 0,4. Taxke paccuuTaTh aHAJOTUYHYIO CKOPOCTH JJIsl 3UMHUX YCIIOBUH,
KOr/1a KO3 (pUUUEHT TPEHHs CTAHET MEHbIIIE B 4 pasa.

27. HaiWtm HamMeHpIIMU paaMyC AYTHM I I[OBOPOTa aBTOMAIIWHBI,
JBIDKYIICHCS TIO TOPU30HTAIBHOW JIOpOre CO CKOpPOCThIO 36 KM/4, eciH
K03 PULIMEHT CKOJIb)KeHUs KoJiéc o nopory 0,25.

28. ABTOOYC, Macca KOTOPOTO ¢ MOJIHOM Harpy3koi paBHa 60 T, TporaeTcs
¢ Mecra ¢ yckopernmeM 0,7 wm/c’. Haiftm cummy Tard, ecinm Kod(pGUIMEHT
compoTuBjcHUs ABmxkeHUto paseH 0,03.

29. DnekTpoBO3 MPU TPOTAaHUM C MECTA >KEJIE3HOJOPOKHOTO COCTaBa
pa3BHUBaeT MakCUMaNbHYIO cuity Tiaru 650 kH. Onpenenute yckopeHue, KOTopoe
OH cooOumT coctaBy maccod 3250 T, eciu KOA(UIMEHT CONMPOTUBICHUS
nBuxeHnto pases 0,03.

30. ABromoOunb «XKurymm» maccoit 1 T, Tporasich ¢ Mecta, IOCTUTAET
ckopoctu 30 ™/c uyepe3 20 c. Haittm cwiny T1saru, eciaum Kod(p(GUIUEHT
conportusieHus pasex 0.05.

31. Tponneitdbyc maccoit 10 T, Tporasick ¢ mecta, npruoOpén Ha mytu 50 M

ckopocth 10 m/c. Haittu ko3pduiimeHT conpoTHBICHHS, €CIU CHJIa TSITH pPaBHA

14 xH.
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32. MakcumanbHasi Cujia HaTSKEHUs, KOTOPYIO BBIAEPKUBAET TPOC, HE
paspeiBasich, paBHa 15 kH. OnpenenuTes npeaenbHOE YCKOPEHUE MPU MOABEME
rpy3a maccoi 500 Kr, mpyu KOTOPOM BO3HHKHET aBapHUilHAsl CUTYallHsl.

33. Omnpenenuth BEIUYHMHY CHJIbI, KOTOPYIO HYXHO HPWIOXKHUTBH IS
noabéMa BaroHeTku maccol 600 Kr mo »crakajge ¢ YrjioM HakJIoOHa 20°,
JIBr>KEeHUE CUYUTATh PAaBHOMEPHBIM, a KOA(PPUIIUEHT CONPOTUBIICHUS IBUKEHUIO
pasen 0,05.

34. HakioHHas IUIOCKOCTh pacmojiiokeHa mox yramom o =30
ropu3oHTy. Ilpu kakux 3HaueHUsAX KOIPPUIMEHTa TPEHHUS L BTACKUBATH I10
HEW TIpy3 TpyAHEE, YeEM IOJHUMATh €r0 BEPTUKAIBHO? JIBMKEHHE CUMUTATH
PaBHOMEPHBIM.

35. Ha mHype, NMEepeKMHYTOM 4Yepe3 HEMOABMXKHBIA OJIOK, MOMEIICHBI
rpy3bsl maccamu 0,3 kr u 0,2 kr. Onpenenutb yCKOPEHUE NBUKEHUSA TPY30B.
KpoMme Toro, HalTH CUITy HATSHDKEHUS IIHYpa BO BPEMSI JIBHIKCHUSI.

36. KonbpkoOexen ABMXETCS cO CKOopocThio 10 M/c MO OKpYXHOCTH
panguycom 30 M. Ilox Kakum yriaoM K TOPU3OHTY OH JIOJKEH HAKIOHUTHCH,
yTOOBI coOXpaHuTh paBHOBecue? IlocTponuts rpaduk 3aBUCUMOCTH yIJia HAKJIOHA

OT CKOPOCTH « = f(v)

37. Ha HUTH, NEpPEKUHYTOW dYepe3 HENOABMKHBIM OJIOK, MOJIBEIICHbI
rpy3bl Maccamu 0,3 kr u 0,34 xr. 3a 2 ¢ mocje Hayajga JBUKCHUS KaXKIbIi
npowén nyte 1,2 M. Onpeaenutb yCKOpEHUe CBOOOJHOTO MaJAeHUs, UCXOAS U3
JTAHHBIX OTIBITA.

38. Omnpenenutb MakCHUMaJbHYI0 CKOPOCTb, C KOTOPOM MOXET €XaTb
MOTOLMKIIUCT MO FOPU3OHTAIBHOM IIJIOCKOCTH, OnUChIBas Ayry paguycom 100
M. Haiitu Takke yroam OT BEPTUKAIBHOIO IIOJIOKEHHS, HA KOTOPBIM OH
OTKJIOHWUTCS, YYUTBIBas TO, YTO KOI(PGUIIMEHT TPEHUS PE3UHBI O TOYBY
coctasisieT 0.4.

39. I'py3, NOJBEIICHHBIM HA HUTH JJIMHOU | =60cm, nBurasce

PaBHOMCPHO, OIIMCBIBACT B FOpHSOHTaHBHOﬁ IINIIOCKOCTH  OKPY’KHOCTbD.
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OnpenenuTs CKOPOCTh JBUKEHUS T'py3a, €CIU BO BpEMsl €ro JABUKEHHS HUTH
00pa3syeT ¢ BEPTUKAIILIO IIOCTOSHHEIH yron o = 30°.

40. IToe3n maccoit 2000 T, n1BUTAACH NPSIMOJIUHEITHO, YBEIMYUI CKOPOCTh
ot 36 kM/4 110 72 kxM/4. HaliTu M3MEHEHHE UMITYJIhCa TI0e3a.

41. Msu maccoit 100 1, neTeBmuid co cKopocThio 20 M/c, ymapuics o
TOPU30HTAJIBHYIO IUIOCKOCTh. YToJl mafeHus (Yyrol MEXIy HalnpaBICHUEM
CKOPOCTH M NEPHEHIUKYISIPOM K IUIOCKOCTH) PaBEH 60°. Haiiti n3MeHeHHe
UMITYJIbCA, €CIU yJap aOCOJIOTHO YNPYTUiM, a Yrojl OTpa)X€HUsI pPaBeH YTy
naJICHUs.

42. Baron maccoit 20 T, IBHXKYIHICS co ckopocThio 0,3 M/c, HaroHSeT
BaroH Maccout 30 T, IBMXKYIIUHACS co ckopocThio 0,2 M/c. OnpeneauTbh CKOPOCTh
BAaroHOB IOCJIE TOT0, KaKk cpaboTaeT aBTOCIIEIIKA.

43. CtpouTtenb coBepiaeT paboTy Mpu MOAHATHH Tpy3a Maccol 2 Kr Ha
BbICOTY 1 M C yckopeHuem 3 M/c?. Onpenenuts BEIUYMHY BBINOJIHEHHOU
paboTHI.

44. B Bojie ¢ TiTyOUHBI 5 M MOJHUMAIOT JI0 IOBEPXHOCTH KaMeHb 00bEMOM
0,6 m°. IlmotHOCTH Kamust 2500 kr/m°. Haiiti paboTy Mo mOabEMy KaMHSL.

45. ABTromo0Ouiab Maccoil 10 T ABMKETCA ¢ BBIKIIOYEHHBIMH JIBUTATEISIMU
MO/ YKJIOH MO JAOPOre, COCTABISIOUICH C TOPU30OHTOM YIOJ, paBHBIN 4°. Haiitu
paboTy cuiibl TskecTd Ha myTd 100 M.

46. CxopocTh CBOOOJHO MAJAIOIIETO Tejla Maccod 4 KI Ha HEKOTOPOM
NyTH yBenuuuiack ¢ 22 m/c 1o 8 m/c. Hailtu pa®oTy CHIIBI TSXKECTH HA 3TOM
MyTH.

47. llapuk Maccot m=100r, NOABEIICHHbI HA HUTHU JJUHHON | =40cm,
OMUCHIBAET B TOPU3OHTAIBHOM IIJIOCKOCTH  OKPYXKHOCTh.  OmnpenenuTb
KHHETHYECKYIO DHEPTUIO IApHKa, €CIIM BO BPEMS €ro JBMIKEHHUS HUTh 00pa3yeT
C BEPTHKAJIBIO TIOCTOSIHHBIN yrol o = 60°.

48. N3 xonoaua rayouHoit 10 M mogHUMAIOT BEAPO € BOAOM Maccoi 8 Kr
Ha Tpoce, KaKIelii MeTp KoToporo mMeer maccy 400 r. Ompeaenuts padorty,
KOTOpasi COBEpIIAETCs B pe3yJibTaTe MoabEMa.
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49. HaiiTu noTeHUMaNbHYIO U KHHETHUECKYIO SHEPTHUIO TeJla MacCou 3 KT,
NaJal0IIero CBOOOJHO C BBICOTHI 5 M, Ha PAcCTOSHUU 2M OT TOBEPXHOCTH
3emun.

50. Kamenp OpolieH BEpTHKaIBLHO BBEpPX €O CKopocThio 10 w/c.
OnpenenuTe BBICOTY, HA KOTOPOW HMMEIOIIAACS KMHETUYECKAs DHEPIHsl KaMHS
OyJeT paBHa MOTEHLIUAILHON YHEPTUH.

51. ABToMOOUIIH Maccoi 2 T 3aTOPMO3UI U OCTAHOBUJICS, PO s yTh S0
M. Haiitu pabGoTy cuiibl TpeHUS U M3MEHEHHE KHWHETUYECKOM SHEpPIruu
aBTOMOOWJIS, €CJIH OpOTa TOPU30HTANIbHA, U KodddurmeHT TpeHus pasex 0,4.

52. Iapamrotuct Maccot 80 Kr OTAEHUIICA OT HEMOJABUYKHO BHUCSIIETO
BEPTOJIETA, U POJIETEB 10 pacKphIThs napamatora 200 m, npuodpén ckopocts 50
M/c. Haittu paboTy CuiIbl COMPOTUBIICHUS BO3TyXa HA 3TOM ITYTH.

53. Kamenp nummdoBanbHOro CTaHKa MMEET Ha pabodyeil MOBEpPXHOCTU
ckopocthb 30 m/c. ObpabaTeiBaecMast eTalb NPUKUMAETCs K KaMHIO ¢ cusioit 100
H, xoapdumment Ttpenus 0,2. Onpenenutb MEXaHUYECKYIO MOIIHOCTb
JIBUTaTelIs CTAHKA.

54. I'py3 maccorr 400 kr BTaCKMBAETCS MO IUIOCKOCTH C YIJIOM HAaKJIOHA
30° Ha BeIcoTy 2 M mpu kooddummente tpenms 0,3. Ompenenuts paGoTy,
KOTOPYIO HAJ0 COBEPIIUTh, NPUKIAABIBAS CHJY COBIAJAIOLIYID IO
HaIPaBJICHUIO C IEPEMEILICHUEM.

55. lapuk maccoit 100 T cBOOOIHO TAAAET C BHICOTHI | M Ha CTAJIbHYIO
IVIMTY W nofnpbiruBaeT Ha BblcoTy 0,5 M. Omnpepenuts ummynbsc p (1o
BEJIMYMHE U HAMPABIICHUIO), COOOIIEHHBIN MJIUTON APUKY.

56. Ilmot maccoit 140 kr u gouHOM 3 M IUIaBaeT Ha Boje. Ha moty
HaxXOJUTCS YENOBEK, Macca KOToporo 70 kr. C Kakoil HAMMEHBIIEN CKOPOCTBIO U
[0JI KAKUM YIJIOM K IUIOCKOCTH TOPU30HTA JOJKEH MPBITHYTh YEJIOBEK BIIOJIb
JI0Ta, YTOOBI MOMACTh HA €T0 TPOTHUBOIOJIOKHBIA Kpait?

57. Ilnardgopma, umeromas (GopMy IHUCKa, MOXKET BpallaThCsi OKOJIO
BepTUKanbHON ocu. Ha kpato mmatdgopmbel crouT uenoBek. Ha kakoit yrom
noBepHeTcsl miargopma, €ciii 4YelIOBEeK MOMIET BAOJb Kpas IIaTPopMbl U
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o0oiis ee BepHETCS B MCXOAHYIO TOouky? Macca mmardgopmer 240 kr, mMacca
yenoBeka 60 Kr. MOMEHT WHEpUHMHM YeJIOBEKa pPacCUMTHIBATh, KakK IS
MaTepuaIbHOU TOUKHU.

58. Opnoponubii  auck paguycom 30 cM  KojieOJeTcs  OKOJIO
TOPU3OHTAJIBHOM  OCH, TPOXOAdIIed dYepe3 OAHY U3  00pa3yroumx
HUJIMHAPUYECKON TOBEPXHOCTH aucka. OnpeneanTs nepuoj KojieObaHui Aucka.

59. BblYMCANTh MJIOTHOCTh KHUCJIOPOAA, HAXOSALIErocss B OallJIOHE MOJ
nasienvem 1 MIIa npu temneparype T=300 K.

60. OnpenenuTh CPENHIOI KHUHETHYECKYI0 3HEPTUI0 BpPAILATEIBHOIO
JNBUKEHUS OJHOM MOJIEKYJIbI Ta3a, €ClIU CyMMapHas KHUHETHYeCKas SHEpIus
MOJIEKYJ OJTHOTO Kujiomouist 3toro raza U=3,01 M/Ix.

61. Cpennsass nmivHa cBOOOAHOTO TMpoOera MOJEKYJ KHUCIOpoja MpHu
HOPMAIBHBIX ycIoBHX < 1 > = 10° cm. Bpluucouts CpeaHiowo
apu(pMETHYECKYI0 CKOPOCTh < > MOJIEKYJI U CPEJHEE YUCIIO COyIapeHuil < z >
MOJIEKYJI B CEKYHY.

62. I'a3, copepuaronuii nukia KapHo, moiayyaer oT HarpeBaTessl TEIUIOTY
Q = 42 x/x. Kakyto paboTy coBepIiaeT ra3, ecinu abcomoTHas Temmneparypa T
HarpeBatelis B TPU pasa BblIllIe, ueM Temneparypa T, oxsagurens?

63. Lllap mMaccoit 6 Kr IBMXKETCA CO CKOPOCTBIO 2 M/C M CTaJIKUBAETCS C
1apoM Maccoil 4 Kr KOTOpbIM JABMXKETCSI CO CKOPOCThIO 5 M/c. Halitu ckopocTh
[IapOB TOCJE€ MpSIMOro IeHTpaidbHOro ynapa. llapsl cuuTaTh aOCOIOTHO
YIPYTHUMHU.

64. JIBe npyxunbl xectkocThio ki=1 kH/Mm u k,= 3 xH/M ckpermiensl
napasuiesibHo. OnpenenuTb NOTEHIUAIbHYI0 SHEPrui0 JAHHOW CHUCTEMBbI MpPH
abconoTHOM nedopmaruu Al =5 cm.

65. CraunroHapHbId UCKYCCTBEHHBIN CIYTHHUK ABUXKETCS MO OKPYXHOCTH
B IJIOCKOCTH 3€MHOI'0 HKBAaTOpa, OCTaBasCh BCE BpeMs HAJl OJIHHM M TEM K€
YHKTOM 3€MHOW MOBEpXHOCTH. ONpenenuTh YriioBYlH0 CKOPOCTh CIIyTHUKA U

panuyc ero opOUTHI.
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66. OnpeaenuTh CKOPOCTh PACIPOCTPAHEHUS BOJIH B YIIPYTOM cpene, eciu
pasHocTh a3 A konebaHuil IByX TOYEK, OTCTOALIMX APYT OT apyra Ha 10 cwm,
paBHa 600. Yactora konebanuii 25 I'.

67. B Oamnone emkocteio 11,2 nuTpa HaxXoAWTCAs BOIOPOA TIpU
HOpMaJIbHBIX ycioBusiX. [locme Toro kak B OayioH OBUIO JOMOJHUTEIHHO
BBEJICHO HEKOTOPOE KOJMYECTBO T'ejus, JaBlieHne B O6amione Bo3pocio a0 0,15
Mlla, a TemnepaTypa He u3MeHunach. ONpeaenuTh Maccy rejus, BBEICHHOTO B
OaJLJIOH.

68. YaenpabIe TETUIIOEMKOCTH HeKOTOporo ra3a: C, = 10,4 x/JIx (xr*K) u
C, = 14,6 x/Ix/(xr*K). Onpenenuts KWIOMOJIBHBIC TEINIOEMKOCTH.

69. Ilpu m30TEpMUYECKOM pPACIIUPEHUU BOJOpoAa Maccod 1 r, oObeM
raza yseauuwics B JaBa pa3a. Omnpenenutb paboTy A pacHIMpeHus
COBEpUIEHHYIO ra3oM, eciu Temmeparypa raza T = 300 K. Onpenenuts TermioTy
Q.

70. Bo3aymHblii Iy3bIPEK pagdycoM I' = 2 MKM HaxOAMUTCA y CaMou
NIOBEPXHOCTHU BOJBI. Onpenenurs JaBiaeHue P moja KOTOpeIM HaxOAUTCS BO3YX
B ITy3bIpbKeE, eciii atMoc(hepHoe nasiienue paBHo Po= 0,1 MI]a.

71. apuk maccoit 200 r ymapuicsi 0 CTEHKY cO cKopocThio 10 m/c u
OTCKOYMJI OT HEE C TAKOM K€ CKOPOCThI0. OINpeneuTh UMITYJIbC, TOJTYYCHHBIN
CTEHKOH, €CJIA 10 yAapa mapuk Asuraics nof yriaoM 300 K MmIOCKOCTH CTEHKH.

/2. AOcomoTHO ynpyruii 1mmap wmacco 1,8 Kr crankuBaercs C
MOKOSIIIMMCSL YIIPYTUM IIapoM Oouibllield Macchl. B pe3ynbrare HEeHTpalbHOIO
psAMOro yzaapa map norepsi 36% kuHeTnyeckon sHepruu. OnpenenuTs Maccy
OO0JBIIIEeTO 1Iapa.

73. Ha ckameiike JKyKOBCKOIrO CHAWT 4YEIOBEK W JEPKHUT B PYyKax
CTEP)KEHb, PACIOJOKEHHBIA BEPTHKAJIbHO [0 OCH BpAIICHHUS CKaMEWKH.
Ckameiika ¢ 4eOBEKOM BpalllaeTcs ¢ YIJIOBOM CKOpocThio ®; = 1 pam/c. C
KaKOM YTJIOBOM CKOPOCTBbIO OYJET BpallaThCcsl CKaMeWKa C 4YeJOBEKOM, E€CIH
NOBEPHYTh CTEPXKEHb TaK, 4YTOObl OH 3aHSAJ TOPU30HTAJIBHOE TOJOKEHUE?
CyMMapHbIi MOMEHT UHEPIIMU YEJIOBEKA U CKAMEWKHU 6 K" M°. JInvHa crepKHA
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2,4 M, ero macca 8 kr. CuuTaTh, YTO LEHTP TSAKECTU CTEPXKHS C YEIOBEKOM
HAXOJIUTCS HA OCH IIAT(HOPMBL.

74. MarepuanbHas Touka Maccoit 0,1 r konebyercst corinacHO ypaBHEHHUIO
x = A sinot tie A =5 cm, © = 20 ¢, Onpegennts MaKCHMAIBHOE 3HAYCHIE
BO3BpAIAIOICH CHIIBI U KHHETUYECKOW SHEPTUU TOUKHU.

75. Hekortopeii ra3 HaxoautTcs non pgasieHueMm 700 kIla mpm
temneparype 308 K. Onpenenutrb OTHOCUTENIbHYIO MOJEKYJSIPHYIO Maccy rasa
M, ecau IJIOTHOCTH ra3za = 12,2 KI/MC.

76. Haiith muamMeTp MOJIEKYJ BOJOpOA, €CIHM IS BOJIOPOJA IPHU
HOPMAJIBHBIX YCJIOBHSX JITMHA CBOOOAHOTrO npobdera Mosekys | = 112 Hm.

77. Cosepmias nukia KapHo, ra3z otnan oxjagurento 2/3 cBOEH TEIIOTHI,
MOJY4YeHHOU OT HarpeBarens. OmnpeneiauTh TEeMIepaTypy OXJIaJuTeNsl, €CIH
Temneparypa HarpeBarensa 425 K.

78. Cocyn emkocthto 4 1 coxepkutr 0,6 T HEKOTOPOro rasa MO
nasienuem 0,2 MIIa. Onpenenuts CpeIHIOI KBAIPATHYHYIO CKOPOCTh MOJIEKYJI
rasa.

79. MarepuanbHass TOYKA JBWXKETCS NPSIMOJMHENHO. YpaBHEHHUE
NBIDKECHUS UMEET BUJ X= At+Bt2, rae A= 3 m/c, B= 0,06 m/c?. Haiitu CKOpPOCTh
U YCKOpEHHE TOYKM B MOMEHTHI BpemeHu t;= 0 u t,= 3 c. KakoBbsl cpennue
3HAYEHUSI CKOPOCTU U YCKOPEHUS 3a NIEPBbIE 3 CEKYH/IbI IBUKEHUS.

80. Baron maccoit 40 T nBmwxkercs co ckopocthio 0,1 m/c. Ilpu momHOM
TOPMOXEHUU BaroHa OydepHble TpyxkuHbl Cxkumatorcas Ha Al = 10 cwm.
OnpenenuTh MakCUMaJIbHYIO CHUNy  CXaTug OyepHbIX TMpYyXHH U
MPOIOTIKUTETLHOCTh TOPMOKECHHUSI.

81. CmomHOW OJHOPOMHBIM JHUCK KATUTCS TI0 TOPHU3OHTAIBLHOMN
IJIOCKOCTH cO cKopocThio 10 M/c. Kakoe paccrosHMe NpoOHIeT IUCK 0
OCTAHOBKH, €CII €ro MpeaocTaBuTh camomy cede. Koaddumment tpenus npu

JIBWXEHNM aucka paseH 0,02.
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82. Meteoput maccoii 10 kr magaer u3 0ECKOHEYHOCTH Ha MOBEPXHOCTD
3emnu. Ompenenutb paboTy, KOTOPYIO COBEpPIIAIOT TMPH OSTOM  CHIIBI
I'PaBUTAIIMOHHOTO MOJIS 3EMJIH.

83. bamnon emkocTthio 30 71 COAEPKHUT CMECh BOJOPOJAA U TEIUS TPH
temneparype T= 300 K u maBnennn 0,8 Mra. Macca cmecu 24 r. Onpenenurb
Maccy Bojopoja ml u mMaccy remust m2.

84. OrtHocuTenbHas MoJIeKyJsipHass Macca raza M = 4. OrtHomieHue
teroemkocTet Cp/Cv — 1,67. BbIUHCIUTD yaelbHbIE TEIUIOEMKOCTH ra3a.

85. B munuHApe noj mopuiHeM HaxoAuTcest Boxopos maccoit 0,02 kr mpu
temneparype T= 300 K. Bogopoa cHauana pacumuvpuics B 5 pa3, a 3aTeM ObLI
C)KaT M30TEPMHMUECKH, IMpHUUEeM O00beM raza ymeHblIMWics B 5 pa3. Haiitu
TemriepaTypy T B KOHIE anabaTUYECKOTO PACUIMPEHUs U MOJHYI0 paldoTy A,
COBEpILICHHYIO Ta3oM. M300pa3ute mporuecc rpadpudeck.

86. Ha ckonpko naBnenue F Bo3gyxa BHYTpHU MBUIBHOTO ITy3bIpsi OOJbIIe
atMocepHoro nasieHus Py, ecnu auamerp my3bips D = 5 Mm.

87. JlBe MarepuaabHble TOUKH JABUXKYTCS COIJIACHO YPAaBHEHMSIM X1= Aj +
Bit + Cit 1 xo= Ay + By t + C, £/, e Aj= 10 m, B1= 32 m/c, C1= -3 m/c, A= 5 m,
B= 5 m/c’. B KaKoii MOMEHT BPEMEHH CKOPOCTHU 3THX TOYEK OJMHAKOBBI? Uemy
PaBHBI CKOPOCTH ¥ YCKOPEHHUS TOYEK B ’TOT MOMEHT?

88. Ha mokosimwmiicst map HajeTaeT co CKOpocThbio 4 M/C apyroi map
OJIMHAaKOBOW C HHM Maccbl. B pe3yibrare CTOJKHOBEHMS INAp W3MEHWII
HanpaBieHne ABmwkeHud Ha yroj 300. OnpenenuTs CKOPOCTH IIAPOB MOCIIE
yaapa. ¥Yaap cuuTaTh aOCOIIOTHO YIPYTUM.

89. Jluck pagmycom 20 ¢cM U Maccoif 5 Kr BpamaeTcsi ¢ 4acToTou 8 06/c.
[Ipn TOpMOXEHHH OH ocTaHOBWICA 4epe3 4 c. Onpenenuts TOPMO3AIINN
MOMEHT M.

90. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHUs, YPABHEHHE KOTOPHIX
nMeeT BUI X= A sinot, A= 5 cMm, o= 2 ¢ct. B MOMEHT, KOTJa Ha TOYKY

nericTBoBaja Bpamaromas cwia 5 MH, Touka oOnmamgama IMOTEHIMATBHOM
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sHeprueit 0,1 m/>x. HailTu 3TOT MOMEHT BPEMEHH U COOTBETCTBYIOIYIO €MY
dazy konebaHusl.

91. OnpenenuTh Maccy OJHOrO aroMa BOJOPOJAa M YHCIO aTOMOB,
COJIEp KaIllMXCA B OJTHOM IpaMMe BOJIOPO/Ia.

92. OnpenenuTh CPEIHION KHUHETHYECKYIO SHEPTHI0 OJHOW MOJIEKYJIbI
BOJISTHOTO Mapa npu temmneparype T= 300 K.

93. Ompenenuth yaenpHble TermmoeMKocTH Cp m Cv cMmecu Ta3os,
coaepskanien reauit maccout 10 r 1 Bogopoa maccoi 10 T.

94. T'a3 coBepmaet nukia Kapuo. Pabota n3orepMuueckoro pacumpeHus
raza A = 5 JIx. Onpenenuts paOOTy HU30TEPMUYECKOTO CHXKATHUS, €CIU
tepmuueckuid KII/] nukna pasen 0,2.

95. luck paanycom 0,2 M BpaiaeTcsi COTIacHO ypaBHeHHIO (= A + Bt +
Ct3, rne A= 3 pan, B= 1 pan/c, C= 0,1 pazx/c?’. OnpenenuTs TaHTeHIMAIBHOE,
HOpPMAJIbHOE U TIOJIHOE YCKOPEHHE TOYEK Ha OKPYKHOCTH JTUCKA M MOMEHT
BpeMenH t= 10 c.

96. Ha cnokxoifHOM BoJe mNpyJda HAXOAUTCSA JIOAKA JJIUHOW 4 M,
pacrnojoXeHHasl MeprneHAuKyJsipHO Oepery. Ha kopMe JIOAKM CTOUT 4YENIOBEK.
Macca noaku ¢ yenoBekom M = 240 kr, macca uenoBeka 60 kr. YemoBek
nepeuen ¢ KOpMbl Ha HOC Jojaku. Ha CKOJIbKO mepeMmecTunach HpU 3TOM
OTHOCHUTEJILHO Oepera 4eIoBeK U JIOKA.

97. Yepes HemonaBWXHBIM 00K Maccod 0,2 Kr MEpeKUHYT IIHYp, K
KOHIIaM KOTOPOTO mojBemeHsl rpy3bl maccamu 0,3 xr u 0,5 xr. Onpenenursb
CUJIy HATSKCHHS IIHypa Mo 00€ CTOPOHBI OJIOKa BO BpeMsl JBUKCHUS TPY30B,
€CJIM Maccy 0JIOKa MOXHO CUYMTATh PABHOMEPHO PACTIPEEIICHHON 10 0001y .

98. Crepsxenb mmHO# 40 cM KOJIEOIETCS OKOJIO OCH, IEPIICHANKYISIPHON
CTEPKHI0O U MPOXOJAIled uepe3 ero BepxHuM KoHel. Onpenenutb MepHoJ
KOJICOaHMI TAKOTO MasiTHUKA.

99. bamnon emkocthio 50 11 3amoyiHEH KucIopoAoM. Temmeparypa

Bojopona T= 300 K. Korma ydacth KHCIOpOJa H3pacXOI0BANIM, /IaBICHUE B
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oamwtone nouusuioch Ha 200 klla. OmnpenenuTh Maccy HM3pacXxOJOBAHHOIO
kuciopoza. [Iponecc cuurarb H30TEPMUYECKHUM.

100. Beruricnuth kusiomMolibHbIe U yaenabHbie Cp 1 Cv TEII0eMKOCTH IS
KHCJIOpOJa MPUHUMAsI 3TH ra3bl 3a UcaIbHbIE.

101. Onpenenuth MIOTHOCTHh BOJIOPOJIA, €CIIM CPEIHSS IMHA CBOOOHOTO
npobera ero moJiekyi 0,1 cm.

102. OnpenenuTs CUTy NPHKUMAIONIYIO APYT K APYTY JABE CTEKISHHBIC
miactuHbl pazmepamu 10 x 10 cM, pacnonoKeHHbIE MapajuiesIbHO APYT APYTY,
€CJIM paccTosiHue Mexay ninactuHkaMu 0,02 MM ¥ IPOCTPAHCTBO MEXIAY HUMU
3amojgHeHo BOJOM. CyuTaTh MEHUCK BOTHYTBIM C JIMAMETPOM PABHBIM
PACCTOSHUIO MEXKTY TIJIACTUHAMM.

103. Boek cBaitHOro mojyota Maccoit 0,6 T magaeT ¢ HEKOTOPOW BBICOTHI
Ha cBato maccoi 150 kr. Haittm KIIJ Ooiika, cuutasi ymap HEyNpyTrHuM.
[Tone3HOM cunTaTh SHEPTHUIO, MOIIEIIYIO HA YIIIyOJI€HUE CBaM.

104. U3 cTBONIa aBTOMATHUYECKOTO MUCTOJIETa BblIeTeNa mysst maccoi 110
r co ckopoctbto 300 m/c. 3arBop muctonera maccoit 200 Kr mpuxuMaeTcs K
CTBOJIy TPYXHUHOH, *ecTkocTb KoTtopod 25 kH/m. Ha kakoe paccrosiHue
OTOMZET 3aTBOP nocJie BeicTpena? CUuTaTh, YTO MUCTOJIET KECTKO 3aKPEIUICH.

105. Ilepuon oOpareHus UICKYCCTBEHHOTO CIYTHHKA 3€MJIM paBeH 2 .
Cuurtass opOUTy CIyTHUMKAa KpYroBOM, HAalTHM Ha Kakoll BbICOTE HaJ
MTOBEPXHOCTHIO 3€MJIU JIBUKETCS CITYyTHUK.

106. Touka ygacTByeT B ABYX B3aMMHO MEPIEHAUKYIISIPHBIX KOJICOAHMUSIX,
BBIP@YKACMBIX YPaBHEHUAMU: X = A cosmit 'y = A, Sinmt, tie A; =2 e, A =
3 cM, ®; = 2m,. HailTu ypaBHEHHE TPAeKTOpPUM TOYKH M TOCTPOUTH €€ Ha
yeprexe. [loka3aTs HanpaBiieHUE TBUKEHUS TOUKH.

107. Cocyxn emxocteio 0,01 M> comepsKuT a30T Maccoil 7 T M BOZOPOX
Mmaccoii 1 r npu temneparype T = 280 K. OnpenenuTs JaBjieHHE CMECH Ta30B.

108. Pa3HOCTh yAeNbHBIX TEIUIOEMKOCTeH Hekotoporo raza Cp — Cv =

2.08 xlx/ (xr-K). Onpenenuts OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy rasa.
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109. Tlpu agnabaTUYecKOM CXKAaTUW KUCIOPOJAa Maccoi 1 Kr coBepiieHa
padora A = 100 x/[x. KakoBa koHeuHasi TemrepaTypa rasa, €ciu A0 CxKaTus
KUCI0po 1 Haxoauiics ipu temneparype Ti= 300 K?

110. U3 BepTUKaIbHON TPYOKH C BHYTPEHHUM JIUaMETpPOM | MM BBITEKaeT
KarsiMu Boja. Haltu nuamerp kamiaud B MOMEHT OTpbIBa. JluaMerp LIEUKH
Kalld B MOMEHT OTpPbIBA CUUTATh PABHBIM BHYTPEHHEMY IHAMETPy TPYOKH U
camy KaIuTi0 CUMTATh CPepUuecKou.

111. Touka IBIKETCS IO IPSIMOIA COTTIACHO ypaBHEHHIO X = At + Bt?, e
A =6m/c, B=0,125 m/c®. Onpenennts CpeHIOI CKOPOCT TOYKH B HHTEPBATIE
BpEMEHH OT t;= 2 ¢ 10 t,= 6 C.

112. AToM pacnagaercs Ha ABE 4acTW mMaccamMu mp = 1.6- 10%kr u m, =
2,3'10'25 kr. Onpenenuts KuHeTHYECKUE 3Heprun 11 u T, dacten atoma, eciu
ux obmias kuHernyeckas sneprus T = 2,2-10™" Jk. Kuneruueckoii sHeprueii u
UMITYJIbCOM aTOMa JI0 pacrnaja npeHeopeys.

113. Toukwuii crepxxkenb qmHoN 40 cm 1 maccoi 0,6 Kr BpamaeTcsi OKOJo
OCH TPOXOASAIIEH 4YEepe3 CEpEelIMHY CTEpPXKHS NEPHEHAUKYISIPHO €ro JJIMHE.
YpaBHenue Bpamenns crepxus ¢= At + Bt®, rme A = 1 paw/c, B = 0,1 pax/c’.
OnpenenuTs Bpalarnii MOMEHT M B MOMEHT BpEMEHH t= 2 C.

114. MarepuanbHas TOYKa COBEpIIAeT KoJIeOAHWS IO 3aKOHY CHUHYCA.
Haubonwimee cmemenne Ttouku A= 20 cm, HaumOosbinas ckopocth 40 cwm/c.
Hanucate ypaBHeHue KoneOaHuii 1 HAWTH MAaKCUMAJIbHOE YCKOPEHHUE TOUYKHU.

115. Haiitu yuciao MoJied U 4UCIO MOJIEKYJ, COJEpIKaIUXCsi B 00beMe
pasuoM 1 cm® BossI ipn Temmepatype t= 40 C.

116. HaiiTu cpenHIOI0 KHHETHYECKYI0 SHEPIHI0  BpaIaTEIbHOTO
JBW)KCHUSI OJTHOM MOJIEKYJIBI BOJIOPOJIa, a TaKXKEe CyMMapHYI0 KHUHETHYECKYIO
SHEPIUI0 BCEX MOJIEKYJ B OJJHOM MoJie Bojopoaa npu temmepatype T= 190 K.

117. Monekynsl IByXaTOMHOIO T'a3a IMPU HEKOTOPBIX YCIOBHIX YaCTHUYHO
pacraarTcs Ha OT/IeNIbHbIe aTOMbI. ONpeeauTh, CKOJIBKO MTPOLIEHTOB MOJIEKY

pacnanoch, €CM OTHOIIEHHE TETI0eMKOCTel Takoro raza Cp/Cv= 1,5.
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118. Cosepmas mukn Kapno, ra3 orman oxmagutento temnory 4 xJIx.
OnpenenuTs TEMIIEpaTypy HarpeBaresis, eciu Temneparypa oxmnaaurens T= 300
K.

119. lap maccoii 2 KI IBHXKETCS CO CKOPOCThIO 3 M/C U CTAJIKUBAETCS C
mapoM Maccoi 1 Kr, ABHKYIIUMCS CO CKOPOCThIO 4 M/c. OnpenenuTs CKOPOCTh
IapoB TOCJe MPSAMOro UEHTPAIbHOIO yrapa. Yaap cyuTaTh aOCOJIOTHO
YIPYTUM.

120. Tups, moso)keHHass HAa BEPXHUM KOHEIl CIHUPAIbHOM MPYKUHBI,
CKMMaeT ee Ha 2 MM. Ha CKONBKO COKMET MpYKHHY Ta € T'Mps, ylnaBllas Ha
KOHELl ITPY>KUHBI C BBICOTHI 5 M.

121. Ha xakoM pacCTOSHUM OT LEHTpa 3€MJIM HaxOJUTCS TOYKa, B
KOTOPOM HAIPSHKEHHOCTh CYMMapHOTO I'PaBUTALMOHHOIO IO 3eMiau U JIyHbI
paBHa Hymto? [IpuHsaTh, yTo Macca 3emiu B 81 pa3 Oosbiiie Macchl JIyHBI U 4TO
oT HeHTpa 3emun 110 neHtpa JIlynsl paBHo 60 paguycam 3emin.

122. MarepuanpHasi TOYKa y4aCTBYET OJJHOBPEMEHHO B JIBYX KOJIEOAHMSIX,
IPOXOJISIIUX BJOJb OJHOW MPSIMOW M BBIPAKAEMBIX YPAaBHCHUSAMU: X;= A; Sin
ot 1 Xo = Ay cos wot, Tme A; =1 cm, Ap=2 cm, o1 = ©p, = 1 ¢, Haiitu
aMIUIUTYly CJOXKHOTO JBM)KEHMS, €r0 4acTOTy M HayaibHylo (¢a3y. Hamucatsb
YPaBHEHUE JBUKCHUS.

123. Ogun OGannoH eMKocThbio 20 J1 COACPKUT a30T MOJ JaBjieHueM 1,5
Mlla, apyroi 6amioH emkocThio 44 11 coaepxutT kuciopoxn 1,6 Mlla. Ob6a
OajuioHa ObUTM COEAMHEHBI MEXTy coOoi M 00a rasa cMmemaiuch, oOpa3oBaB
OJTHOPOJHYIO cMmech (0e3 u3MeHeHus Temmeparypsl). Haiitu mnapuuanbHbie
naBjieHus razoB Py u P,, m monHOE naBneHne cMecH.

124. Haittu otHomenne Cp/Cv Ajis CMECH Ta3oB, COCTOSIICH W3 Telus
Maccoit 10 r u Bogopojia Maccoit 4r.

125. Kucnopon maccoit 2 kr 3anumaer odbem 1 M H HaXOIUTCS TION
nasinenrem 0,2 Mlla. IIpu HarpeBaHMM ra3 pacmIUpSAETCS MPU MOCTOSHHOM

3
JaBJICHUHM 70 00bema 3 M~, a 3aTeM ero jJapieHue Bo3pociio 1o 0,5 Mlla mpu
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HEM3MEHHOM oObeme. HalTth wu3MeHeHue BHYTPEHHEH OJHEpPrudM rasa,
COBEPILEHHYIO I'a30M U TEIUIOTY, IEPEAAHHYIO ra3y.

126. Illapuk maccoit 200 T ygapwics 0 CTEHKY cO CKopocThio 10 M/c u
OTCKOYMJI OT HEE C TaKOM k€ CKOpPOCThI0. ONpeneuTb UMITYJIbC, MOTYYEHHBIH
CTEHKOM, €CJI 10 yJapa mapuk aBuraics noj yriaom 300 K MmIOCKOCTH CTEHKH.

127. A6comoTHO ympyrui map Maccod 1,8 Kr CTaJKuBaeTcs C
MOKOSIIMMCSL YIIPYTUM [IapoM Oouibllield Macchl. B pe3ynbrare HEeHTpaJbHOIO
npsMoro yzaapa map norepsi 36% cBoOel KHHETHYECKOM 3Hepruu. OnpenennThb
Maccy 00JbIIOro mapa.

128. Ha ckameiike JKyKOBCKOTO CHIWT YEIOBEK W JACPKHUT B pyKax
CTEPKEHb, PACIOJIOKEHHBI BEPTUKAIBHO MO OCH BpAlICHUS CKAMEWKHU.
CkaMeiika ¢ 4YeJIOBEKOM BpallaeTcs C YIJIOoBOM CkopocThio ®; = 1 pan/c. C
KaKoW YTJIOBOM CKOpPOCThbIO Oy/leT BpallaTrbcs CKaMelKka C YeJIOBEKOM, €CIU
HOBEPHYTh CTEPXKEHb TaK, 4YTOObl OH 3aHSAJ TOPU30HTAJIBHOE IIOJIOKEHUE?
CyMMapHbIi MOMEHT MHEPLIUU YEJIOBEKA U CKaMEUKH 6 kr-M°. Jlnuna CTEPIKHS
2,4 M, ero macca 8 kr. CuuTaTh, YTO LEHTP TAKECTU CTEPHKHS C YEIOBEKOM
HAXOJUTCS HA OCH IUTIAT(OPMBI.

129. MarepuanbHas Touka wmaccod 0,1 r© KkonebneTcss COrIacHO
ypaBHEHHIO X = A sinot rae A= 5 cM, ® = 20 ¢*. OnpeaennTs MaKCHMATbHOE
3HAYEHHE BO3BPAILIAONIEH CUJIbI I KHHETUYECKON SHEPTUH TOUYKHU.

130. Hekotopeiii ra3 Haxomutcs mnoxa nasieHueM 700 klla mpu
temneparype 308 K. OnpenenuTe OTHOCHUTENBHYIO Maccy rasa M, eciu
IUIOTHOCTH raza = 12,2 Kr/m°.

131. Halitu auamerp MOJIEKYJ BOJOPOJA, €CIM [JIsi BOAOpPOAA MpH
HOPMAJIbHBIX YCJIOBHSIX JIJIMHA CBOOOAHOTO mpodera Mosekys 1= 112 um.

132. Cosepmas 1ukn KapHo ra3 otgan oxiaaguTenato 2/3 cBoel TEIIOTHI,
MOJYYEHHOW OT HarpeBarens. OnpeneiauTh TEMIepaTypy OXJIaJAUTENsl, €CIH

temneparypa Harpesarens 425 K.
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133. Haiitu temmnepatypy raza npu nasieHun 100 kIla u koHIeHTpanuu
momekyn 10 w7, [Toctpouts rpaduKk 3aBUCUMOCTH JaBICHHUS OT
KOHIIeHTpauu p = f(n).

134. JlaBnenue Ha BepmmHe OnbOpyca cocraBimsier 80 klla mpu
temneparype 255 K. IIpu 3TOM Ha BBICOTE HaJ YPOBHEM MOPS HapaMeTphI
nocturaloT 3HadyeHud mno gasneHuto 101 xIla u  Temmeparype 288 K.
OnpenenuTh BO CKOJBKO pa3 KOHIIEHTpAIUS MOJIEKYJ aTMOC(EPHOro BO3IyXa
Ha 3TOH BBICOTE MEHBIIIE, YEM Ha YPOBHE MOPSI.

135. CoBpemeHHasi TeXHUKAa MO3BOJISIET co3haTh Bakyym a0 1 mlla.
Omnpenenutb KOJIUYECTBO MOJIEKYJI, KOTOPOE OCTAHETCSI IPU TAKOM BakyyMe B 1
oM’ npu temneparype 300 K. Iloctpouts rpaduk 3aBHCUMOCTH JABIEHUS OT
Temreparypsl p = f(T),

136. B 6amtone BmectuMocThio 10 11 HaxOAWTCS Ta3 MPU TEMIIEpaType
27 °C. Benencrre yTeuku rasa JaBjieHHE B OaluIOHe MOHM3UIOCh Ha 4,2 kIla.
OnpenenuTs KOJIWYECTBO MOJEKYJI, KOTOPOE BBIIUIO M3 OalyloHa, eclu
TEeMIEpaTypa ocTajgach HEU3MEHHOM.

137. OnpenenuTh KOJWYECTBO BEIIECTBA COACPIKAIIETOCS B Tasze, €CIH
npu nasnennn 200 xIla u temmeparype —33°C ero o0wnéM pasen 40 1.

[TocTponuTh rpadK 3aBUCHMOCTH KOJIMYECTBA BEIIECTBA OT AaBjieHus v = f(p)

138. Haiity Maccy MPUPOIHOTO TOPIOYEro rasa o0bEMoM 64 M°, cumras,
4TO 00BEM yKa3aH MPU HOPMAJIBHBIX YCIOBUSIX. MOJISIpHYIO MacCy MPUPOHOTO
rOpIoYero rasa CYuTaTh paBHOM MossipHoM macce metaHa (CH,y). Iloctpouts

rpadMK 3aBUCUMOCTH MacChl BEIECTBA OT AaBjieHus m= f(p).

139. Bosxyx 06béMoM 1,45 M°, Haxogsumiicst ipu Temmeparype 20 °C u
napineann 100 klla, mpeBpaTtunu B xkuakoe coctossHue. OmnpenaeauTs o0bEM,
KOTOPBIN 3alMET KUAKUNA BO3AYyX, €CIU €ro MIOTHOCTh 861 kr/m°). TIocTpouTs

rpaduk 3aBUCUMOCTH 00bEMA BO3yXa OT TEMIIEPATyphl V = f(T)_

140. Haiitu 00béM OaylyioHa, B KOTOPHIA MOMEIIAETCS ra3, KOJIUYECTBO

Kotoporo coctapigeT S0 monb. [Ipu 3TOM MakcumanbHas Temneparypa 360 K, a
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nasienue He npesbimaet 6 Mlla. [Toctpouts rpaduk 3aBUCMMOCTH KOJIMYECTBA

BELIECTBA OT AaByieHus v = f(p).

141. B HauanbHOM COCTOSIHMM JaBJeHUE Kuciopoaa maccor 320 r ObuI0
83 klla. ITpu yBennuenun Temrieparypsl Ha 100 K 06bEM kucaopoaa Bo3poc Ha
50 1 u paBnenue ctayno 99,6 klla. Hailtu HauanpHBI 00BEM M Temmeparypy
rasa.

142. B GamnoHe Haxomurcs ra3 mpu temmeparype 15 °C. OnpenenuTs
KpaTHOE yMEHbIIEHUE AaBieHus rasa, eciu 40% ero BeIAAEeT U3 OalioHa, a
Temreparypa rpu 3toM nonusutcs Ha 8 °C. IocTpouts rpaduk 3aBHCHMOCTH

TEMIIEpaTyphl rasa ot aaienus T = f(p).
143. B oxuH u3 JeTHUX aHel Oapomerp mokaseiBan (30 mm pm.cm., a

tepmometp 30 °C . B 3uMHMI JeHb MOKa3aHUs 3TU MPUOOPOB ObLIM TAKHMH:
730 mm pm.cm.u—30 °C . CpaBHUTH IULIOTHOCTU BO34yXa B 3TH AHH. [TocTpouTh
rpauK 3aBUCUMOCTH IUIOTHOCTH BO3yXa OT TeMmreparypsl p = f(7).

144, B uumnuaApe au3enbHOro mBurareis aBTomoOmias KamA3-5320
TeMIlepaTypa BO3/lyxa B Hauaye TakTa ckarust obuta 50 °C. Haiiti Temmieparypy
BO3/7yXa B KOHIIC TakKTa, €ClIH €ro o0béM yMeHbInaeTcs B 17 pa3, a JaBlieHUE
Bo3pacTtaeT B 50 pa3.

145. OnpenenuTh Maccy BO3yxa, KOTOpasi BbIMJIET U3 KOMHATHI 00bEMOM
V =60 %" mpu nossimennu temmeparypsl o1 T, =280K mo T, =300K mpwu
HOpMAaJIbHOM JIaBJICHUHU.

146. JlaBneHue Bo3ayxa B aBTOMOOHWJIBLHOM KaMepe MpH TEeMIIepaType
—13°C 6wbuto 160 kIla (u3bbrTounoe Hax armocdepHeiM). OnpenenuTs
NOJyYMBIIEECS] JABJICHHME, €CJIM B pe3yJibTaTe JUIMTEIBbHOTO JIBUKCHUS
aBTOMOOMJISA BO31yX B Kamepe Harpecs 1o 37 °C.

147. B 3akpbITOM coOCylne BMECTUMOCTbIO 20 J1 HaxXxoAsaTCsS BOJAOPOA

Maccoit 6 T u renauit maccoi 12 r. Onpenenurte: 1) gaBienue p; 2) MOJSPHYIO

Maccy razoBoit cmecu M B cocyne, eciu temneparypa cmecu T =300 K.
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148. Onpenenure MIOTHOCTh CMECH Ta30B BOJIOPOJAa MACCOM M KUCIOPOIa

Maccoi ripu temneparype T =290 K u paBnenuu p =01Mlla. T'a3sl cunutath

AA€aIbHBIMU.
149. B 0ajutoHe BMECTUMOCTBIO 15 1 Haxoautcs a3oT oA aasieaueM 100

k[la mpu Temneparype t, =—33 °C. Ilocne Toro kak u3 GaaioHa BBITYCTHIIN
a30T maccoit 14 r, Temmeparypa rasa craia pasnoit t, =17 °C . Onpenenure
JaBJeHHE a30Ta, ocraBmierocs B OamioHe [loctpouth rpaduk 3aBUCUMOCTH
JaBJICHUs OT Temrieparypsl p = f(T),

150. bammoH BMECTHMOCTBIO COJEP)KHUT CMECh BOJOpOJa M a30Ta MpHU
temneparype T =290 K u nasinenun 1 MIla. Onpegenure maccy Bojiopoaa, €Ciu
Macca cMmecu paBHa 150 r.

151. Azor maccoit 7 r HaxoauTcs moj nasienuem p =01Mlla u npu
temneparype 1, =290K . Bcnenctsue n300apHOro HarpeBaHHs a30T 3aHSI
o0bém V, =10n. Omnpenenure: 1) 006béM V., raza no pacmmpeHus; 2)
TemnepaTtypy [, rasa mnocie paclIMpeHus; 3) INIOTHOCTHU ras3a 1o ( p,) U mocie
(p,) pacmmpeHus.

152. B cocyne BMeCTUMOCTBHIO 1 1 HaxomuTcs KHCIOPOJ maccou 1 T.
Omnpenenutb KOHIIEHTPAIIUIO MOJIEKYJ KHCIOPOAa B COCYIIE.

153. B cocyzne BMECTUMOCTBIO S JI TP HOPMAJIBHBIX YCIOBHSIX HAXOIUTCS
azor. Ompenenuth: 1) KOIUYECTBO BeliecTBa V; 2) maccy aszora m; 3)
KOHIICHTPAIMIO N €r0 MOJIEKYJ B COCY/IE.

154. B cocyne Bmectumocthio V =0,37 mpu temmepatrype T =290K
HAXOJIUTCSI HEKOTOPHIN ra3. Ha ckoibKO MOHU3UTCA TaBJICHUE p Tas3a B COCYIE,
ecnd u3 Hero M3-3a yreuku Bhiizer N =10"wmonexyn? Iloctpouts rpaduk

3aBUCHMOCTH KOJINYECTBA MOJIEKYJT OT jaBienus N = f(p).
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Tadanna BapuanTos 1

Bapuant Howmep 3amaun

1 1112|2334 |45 |55 |64 | 73 |81 103|133 | 141
2 2 |13 |24 | 35 |46 | 56 | 65 | 74 | 82 | 104 | 134 | 142
3 3114 25|36 |47 | 57 | 66 | 75 | 83 |105|135| 143
4 4 15|26 |37 | 48 | 58 | 67 | 76 | 84 | 106 | 136 | 144
S 5|16 |27 | 38|49 |59 | 68 | 77 | 85 |107 |137 | 145
6 6 |17 | 28 | 39 | 50 | 60 | 69 | 78 | 86 | 108 | 138 | 146
7 7118 | 29 |40 | 51 |61 | 70 | 79 | 87 | 109|139 | 147
8 8|19 |30 |41 | 52|62 | 71|80 | 83 |110|140| 148
9 9120 |31 |42 |53 |63 | 72|81 |89 |111|141| 148
10 10| 21 | 32 | 43 | 54 | 64 | 73 | 82 | 90 | 112|142 | 150
11 11122 |33 |44 | 1 | 65| 74|83 | 91 |[113|143| 151
12 1115 |27 |40 |50 | 66 | 75 | 84 | 92 | 114|144 | 152
13 2 116 | 28 | 41 |51 | 67 | 76 | 85 | 93 | 115|145 | 153
14 3|17 129 |42 |52 | 68 | 77 | 86 | 94 | 116 | 146 | 154
15 4 118 | 30 | 43 |53 |69 | 78|87 |95 |117|147| 133
16 5119 | 31|44 | 54| 70| 79| 88 | 96 |118|148| 134
17 6120|3245 | 1 | 71|80 | 89 | 97 |119|148| 135
18 7121 33|46 | 2 | 72|81 |9 | 98 | 120|150 | 136
19 8|22 |34 |47 | 3 | 73|82 |91 |99 |121|151| 137
20 9 123 13|49 | 4 | 74|83 | 92 100|122 |152 | 138
21 101 24 | 36 | 50 | 5 | 75| 84 | 93 | 101 | 123 | 153 | 139
22 11125 |37 | 51| 6 | 76 | 85 | 94 | 102|124 | 154 | 140
23 1118 |31 |44 |51 | 77|86 | 95 |103|125|133| 141
24 2 119 | 32|45 |52 | 78 | 87 | 96 | 104 | 126 | 134 | 142
25 3120 |33 |46 |53 |79 |88 |97 |105|127|135| 143
26 4 121 |34 |47 | 54 | 80 | 89 | 98 |106 | 128 | 136 | 144
27 5|22 |35 |48 | 45|81 | 90 | 99 | 107|129 |137 | 145
28 6 | 23 |36 | 49 | 46 | 82 | 91 | 100|108 | 130 | 138 | 146
29 /|24 | 37 | 50 | 47 | 83 | 92 | 101|109 | 131 | 139 | 147
30 8 25|38 |51 |48 |84 | 93 102|110 132|140 | 148
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Pazoen 2

3agauM Mo JIEKTPUYECTBY U MATHETU3MY

1. Tepmomapa, CONMpPOTUBIEHUE KOTOPOM 6 CM MO3BOJISIET OIPEAEIIUTH
MUHUMaJIbHOE M3MeHeHne temreparypsl 0,006 rpax. Halitu compoTuBiieHHe
raabBaHOMETpa 4yBCTBHTENbHOCTBIO 1,5:10° a, moxkiouenHoro k Tepmomape.
[TocTostaHas Tepmonapst 0,05 mB/rpan.

2. DIeKTpoABMKYIas cuiia baTapeu paBHa 6 B u co3maer MakcuMabHBbIHI
Tok 3 A. Haiftu HanGomplee KOJUYECTBO TEIUIOTHI, KOTOPOE MOXKET OBITh
BBIICJICHO BO BHEIIHEM CONPOTUBJIECHUH B €IMHUILY BPEMEHHU.

3. OOMOTKa cojieHOMJla COCTOMT M3 N BUTKOB MEIHOM HPOBOJIOKH,
morepedHoe cedeHue KoTopoit 1 mm°. JnmHa comeHomma 25 CM, ero
conpotusienue 0,2 Om. HaiiTu HHIYKTHBHOCTb COJICHOU/A.

4. B TIUIOCKOM TOPU30HTAJIBLHO  PACIOJIOKEHHOM  KOHJEHCATOpE
3apsKEHHAs KarelibKa PTYTH HaXOJUTCS B PABHOBECHM IPH HAIPSKEHHOCTH
anekTpudeckoro mnojs 60 KB/u. 3apsn xarmu 2,410° CI'C. Haittu panuyc
karu R.

5. K mnnactuHaM mMJIOCKOro BO3AYIIHOTO KOHJEHCATOpa HPUIIOKEHO
pasHocTh moTeHnuanos 500 B. ITnomans miactun 200 cM°, paccTOSHEE MEXIY
Humu 1,5 mMm. [Inactunel pazaBunynn 1o paccrosiHusa 15 mm. Halitu sHeprum
KOHJIEHCATOpa 10 M MOCJIE€ Pa3ABHKEHHU IUIACTHH, €CJIM UCTOYHUK TOKa IEpes
pa3aBUkKeHUEM: 1) OTKIroUascs, 2) He OTKII0YAJICS.

6. DnexkTpoH, BIETEB B OJHOPOJAHOE MArHUTHOE TMOJE€ C MarHUTHOU
maaykupeit 2-10° T, gBuraercs mo KpyroBoif opbure pammycoM 15 cw.
OnpenenuTs MarHUTHBI MOMEHT SKBUBAJIEHTHOTO KPYTOBOTO TOKA.

7. Dnement, umeromuii 9JIC 1,1 B u BHyTpennue conporupienue 1 Om,
3aMKHYT Ha BHEIIHEE CONpoTHBIEHHE 9 cM. HaliTu TOK B uenu, mnaaeHue
NOTEHIMala BO BHEIIHEH Ienu W MajJeHue MOoTeHIuana BHYTpu 3iemeHTa. C

kakuM KIIJ[ paboraet anement?
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8. C kakoil cujoi Ha €IWHUIly TIUIOIIATU OTTAJKUBAIOTCS JIBE
OTHOMMEHHO  3apsDKCHHbIE  OCCKOHEYHO  MPOTSKEHHBIE  IJIOCKOCTH?
TToBepXHOCTHAS IUIOTHOCTH 3apsiaa Ha mIockocTsx 0,3 MKi/M.

9. Karymka mmunoit 20 cm u guametpom 3 cm umeer 400 Butkos. Ilo
KaTylKe uaeT Tok 2 A. HallTu MHIYKTUBHOCTh KaTyIIKH M MarHUTHBIN MOTOK
MIPOHU3BIBAOLINI [IOIIA/lb €€ OIEPEYHOTO0 CEYECHUSI.

10. Kakoii cWibl TOK T€YeT MO OOMOTKE SKOpS MOTOpa 3JIEKTPOBO3a,
pazBuBaromiero cuiy Taru 400 xI', ecm HanpspbkeHne Ha KoHIax ooMoTku 500
B, ckopocTts anektpoBo3a 36 km/gac? KIIJ motopa 92%.

11. TlpocTpaHcTBO MeXIy IJJaCTUHAMU IUIOCKOTO KOHJIEHCATOpa
3allOJIHEHO CIIFOAOM C  JUAJIEKTPUYECKOM mpoHMuaeMoctero 7. Ilmomans
IJJACTUH KOHJAEHcAaTopa cocTtaBisier 50 cM’ OnpenenuTs MOBEPXHOCTHYIO
IJIOTHOCTh CBSI3aHHBIX 3apsiIOB Ha CIIOJIE, €CIM IUIACTUHBI KOHAEHCcaTopa
NPUTATUBAIOT Apyr Apyra ¢ cuioit 0,001 H.

12. CornacHo Teopum bopa, SJIEKTpOH B aToMe BOJIOPOJA JBHKETCS
BOKpPYT siipa IO KpPYroBoW OpOHUTE paanycom 52,810 . Onpenenuthb
MarHuTHYIO UHIYKIUIO B 1osisi, co3/1aBaeMoro 3JIeKTPOHOM B IIEHTPE KPYTroBOM
OpOUTHI.

13. /IBa ucrounuka DJIC coorBercTBeHHO 2 B 1 1,5 B u BHyTpeHHHMU
conpotusicHusAMHU 0,5 Om u 0,4 OM BKIIFOUEHBI MAPAIUIETBHO COMPOTUBIICHUIO
2 OM. OnpenenuThb CUIly TOKa YEPE3 3TO COMPOTUBIICHUE.

14. JIBa mapuka 3apsaamu 6,66:10° K u 13,33°10° Kn Haxomsrcs Ha
paccrossuun 40 cMm. Kakyio paGoTy HaJl0 COBEpIIUTbH, YTOOBI CONM3UTH UX O
paccrosius 25 cm?

15. B marautHOM mone, uHAyKuus kotoporo 0,05 Tn Bpamaercs
CTep>keHb JmMHOM 1 M ¢ yrimoBod ckopocteio 20 pan/c. Och BpaieHus
MPOXOJUT 4Yepe3 KOHEI| CTep>KHS W MapajuleIbHO MarHUTHOMY mojto. Haiitu

OJIC mHayKIMY, BOZHUKAOIIYIO HAa KOHLIAX CTEPHKHS.
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16. CxonbkOo BUTKOB Ha XpOMOBOHM MPOBOJIOKE IuaMeTpoM | MM Haao
HaBUTh Ha (PapdOpoOBbIM MWIMHAP paguycoM 2,5 c¢M, 4yTOOBI MOJYYUTH MEYb
conpotuyieHueM 40 cm?

17. JIse xoHIeHTpHUecKHue mpoBoasmue cepsl paguycamu 20 cm u 50
CM 3apsUKCHBI COOTBETCTBEHHO OJMHAKOBBIMH 3apsimamu mo 1:107 K.
OnpenenuTes HSHEPrUI0 AJIEKTPOCTATHUYECKOTO TOJS, 3aKIOYEHHOrO MOJI,
3aKJIFOUEHHOTO MEXKIY dTUMH cepamu.

18. 1o npsiMOMYy TOPU3OHTAIBLHO PACHOJIOKEHHOMY MPOBOAY MPOTEKAET
Tok 10 A. Ilog HuM Ha paccrosHuu 1,5 cM HaxoIWTCA NapaJUIEIbHBIA €My
AIIOMMHUEBBI TIPOBOJ, IO KOTOpPOMY IpomnmyckaroT Tok 1,5 A. Omnpenenuts,
4eMy paBHA IUIOLIAJb MONEPEYHOr0 CEYEHUs aJIOMUHHUEBOIO IPOBOJHUKA, NPU
KOTOpOU OH OyAET yAep>KMBaThCs HE3aKpeIUIeHHBIM. [1oTHOCTE antomunus 2,7
r/em’,

19. Ompenenute cyMMapHbIl UMITyJIbC 3JEKTPOHOB B MPSMOM IMPOBOJIE
nuHoM 500 M, o KoTopoMy TedeT Tok 20 A.

20. JIaMIoBBIM peocTaT COCTOUT M3 TATH DJIEKTPUYECKHUX JIAMIIOUEK
conporuBineHueM 1o 350 Owm, BKIIOYEHHBIX napawienbHo. Haitn
COIPOTHBIIEHUE PEOCTaTa, KOrja: a) ropsaT BCe JaMIOYKU, 0) BHIBUHUMBAIOTCS
OJIHA, JBE, TPH, YETHIPE JIAMIIOYKHU.

21. DnexTpudeckoe Toyie 00pa30BaHO TOJIOKHUTEIBHO 3apsKECHHOU
OCCKOHEYHO IMHHOM HHUTBIO C JIMHEHMHOM TUIOTHOCTBIO 3apsjia 2107 Ku/m.
Kakyro CKOpOCTh MOJIYYHUT 3JIEKTPOH MOA ACHCTBUEM IO, TPUOIU3UBLIUCEH K
HUTHU C paccTtosaHus 1 cM o paccrostaug 0,5 cm?

22. DNEeKTPOH, YCKOPEHHBIN pa3HocThio noteHimanoB 300 B, nBmxercs
napajiebHO MPSMOJMHEMHOMY JJIMHHOMY MPOBOAY HA PACCTOSHUHM 4 MM OT
Hero. Kakas cuna IelcTByeT Ha JJIEKTPOH, €CIIU 10 IPOBOJHMKY ITYCTUTH TOK 5
A?

23. IlpocTpancTBO MEXIy IJIACTUHAMU IJIOCKOTO KOHJEHCATOpa
3all0JIHEHO CTEKJIOM C JUAJICKTPUYECKOM MPOHHMIIAEMOCTBIO paBHOU 7.
Paccrosane Mexnay minacTMHaMM S5 MM, pa3HOCTh noreHnuaioB 1000 B.
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Onpenenuth: 1) HaNpPsYKEHHOCTh AJIEKTPUYECKOrO TMOJs B CTEKIE, 2)
NOBEPXHOCTHYIO IUIOTHOCTh 3apsjia Ha IUIACTUHAax KOHJAEeHcaTopa, 3)
MTOBEPXHOCTHYIO IIJIOTHOCTh CBA3aHHBIX 3aPsAJIOB HA CTEKJIE.

24. Yepe3 momepeyHOe CEUYCHWE MEIHON TUTACTMHKHU ToJmmHOW 0,2 MM
nponyckaercs Tok 6 A. IlmacTuHka momemiaeTcss B OJHOPOJHOE MAarHUTHOE
nosie ¢ uHaykuumen 1 Tn, KoTopoe MEepreHIUKYISIPHO peOpy IUIACTHUHKU H
HampaBJieHUI0 Toka. (CuuTas KOHLEHTPALMIO SJIEKTPOHOB IMPOBOJUMOCTHU
pPaBHOM KOHILIEHTPALIMM aTOMOB, OIPEAECIUTh BO3HUKAIOIIYI) B TUIACTUHKE
NOMNEPEYHYI0 (XOJUIOBCKYIO) Pa3HOCTh mnoTeHuuanoB. IlmotHocte Menu 8,93
/e,

25. Haiitm manmeHue moTeHIMAda Ha MEAHOM IpoBojae ( yaelIbHOe
COINPOTUBIICHUE =~ 1,78'10'6 Om'cm) guHoit 500 M u nuameTpoMm 2 MM, €clid
TOK B HEM 2 A.

26. JIBa TOYECYHBIX 3apsjga BeIUYMHAMU +7,5'10'9 Kin n -14,7'10'9 Kn
PACIIOJNIOKEHBI Ha PAacCTOSHUU 5 cM. HalTh HanpssKeHHOCTh JIEKTPUYECKOTO
MOJIS1 B TOUKE, HAXOSIIEICS Ha pACCTOSIHUU 3 CM OT MOJIOKUTEIBHOTO 3apsia 1
4 cM OT OTPULIATENIBHOTO 3apsIa.

2. HaiiTu Hanps>KeHHOCTh MAarHUTHOTO TOJIS HA OCH KPYTrOBOTO KOHTYpa
Ha pacCTOSAHUU 3 CM OT €ro IJIOCKOCTH. Pajguyc KkoHTypa 4 ¢M, TOK B KOHTYpE 2
A.

28. OnpenenuTe HAMPSHKEHHOCTh YJIEKTPUIYECKOTO TOJI B aTFOMUHUEBOM
MPOBOIHMKE 00BbeMOM 10 CM°, ecii mpy IPOXOKICHHH II0 HEMY OCTOSHHOTO
TOKa 3a BpEMsI 5 MHUH BBIICIHIOCH KOJIMYECTBO TEIIoThl 2,3 KaMm. YnenbHoe
COINPOTUBIICHUE ATTFOMUAHUS 26:10° Omm.

29. CBoOomHBIC 3apsabl PABHOMEPHO pACIPEACICHBl C O0BEMHOM
miotHocteio 5°10° Ki/m® 1o mapy paauycom 10 cM U3 OJHOPOIHOIO
M30TPOMHOTO JUBJIEKTPUKA C JUAJICKTPUYECKON IMPOHUILIAEMOCTBIO PaBHOM 3.
OnpeaenuTs HAanPsHKEHHOCTh JIEKTPOCTATUYECKOTO TOJISI HA PACCTOSTHUAX 5 CM

u 15 cM ot ueHrpa mapa.
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30. ITo mpssiMomMy OE€CKOHEYHO MJMHHOMY MPOBOJHHUKY TeueT ToK 10 A.
Onpenenuth, MNONB3YSICh TEOPEMOW LMPKYJISALUMA BEKTOpAa MAarHUTHOM
WHIYKIMY, MAarHUTHYIO MHIYKIMIO B TOUKE, PACIOI0KEHHON Ha paccTtosiHuu 10
CM OT MPOBOJIHHKA.

31. BonpT™MeTp BKIIIOUEH B LIETIb MOCIEAOBATENIBHO C COMPOTUBICHUEM R
U Tmokazan Hanpspkenwe 198 B, a npu BKIIOYEHMH TOCIEAOBATENBHO C
cornpotuBieHneM R, = 2R; nanpspkenue 180 B. Onpenenuts conporusneHue R,
Y HaIlpsSHKEHHUE B CETHU, €CIIU CONpOoTUBIEHUE BoibTMETpa 900 OMm.

32.  DneMeHT,  CONPOTHBICHHS U  aMIepMETpP  COCIUHEHBI
nocaenoBarenbHo. JnemeHT umeetr JJ1C 2B u BHyTpeHHee conpotusienue 0,4
Om. Amniepmetp nokassiBaeT Tok 1 A. C kakum KIIJ[ paboraer anement?

33. Haiitm cuny mnOpUTSOHKEHHS MEXIy SIPOM aroMa BOAOpoAa H
3MeKTpoHOM. Pamuyc atoma pasen 5-10™ M. 3apsix sapa paBeH 10 MOYIO H
IIPOTHUBOIIOJNOXKEH 0 3HAKY 3apsy dJIEKTPOHA.

34. CKOIbKO BUTKOB MMEET KaTyIIKa, WHAYKTUBHOCTh KOTOpOMl paBHa 1
MI'H, ecut ipu TOke 1| A MarHUTHBINA IOTOK CKBO3b KaTYIIKY 2° 10° B6?

35. DnekTpocTtaTHdeckoe TMoje co3daercs mapoM pagumycom 10 cw,
PaBHOMEPHO 3apsHKEHHBIM ¢ 00bEeMHOM TUIOTHOCTHIO 20° 10 K/, Ornpenenuthb
Pa3HOCTh NOTEHIMAIOB MEXAY TOYKaMHM, HAXOJAUIMMUCS BHYTPHM IIapa Ha
PAcCTOSHUSX 2 CM U § CM OT €r0 LEHTpA.

36. Omnpenenuth, TMOJB3YSICH TEOPEMOM O MHPKYJISIUUA BEKTOpa
MAarHUTHOM MHIYKUWHU, UHAYKIHUIO U HANPS)KEHHOCTh MAarHUTHOTO TOJISI HA OCH
Topoua 6e3 cepJeuHuKa, €Ciiu o oOMoTke Topoua, coaepxarieit 200 BUTKOB,
npoTekaer Tok 2 A. BHemnuii nuamerp topouaa 60 cMm, BHyTpEHHUN TUaMETP
40 cm.

37. O6MOTKa KaTymK# u3 MemHoi mposomoku mpu 14° C umeer
conpoTtuBieHrue 10 OM. mociie TPOIMYCKaHHWS TOKa COMPOTHBICHHE OOMOTKHU

ctaio paBHeiM 12,2 Owm. Jlo kakoli Temmeparypbl Harpeigach 0OMOTKa?

. 31
TemmepaTypHbIit K09 (HIUHEHT CONMPOTHBICHHS Mean paser 4,15 x10™° =
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38. Dnemenrt, umetonuii 3/1C 1,1 B u BHyTpennee conpotusienue 1 Owm,
3aMKHYT Ha BHellIHee conpotuBieHre 9 Om. Haiitm TOok B 1enu, naacHue
NOTEHIMala BO BHEIIHEH IeNu W MajJeHue MOTeHIMana BHYTpU siemeHTa. C
kakuM KIIJ[ paboraet ssiemMeHT?

39. JIBa MeTAIITMYECKUX OJUHAKOBO 3apsiKEHHBIX Iapuka maccoi 0,2 kr
KQKJbI HaXOASATCS HAa HEKOTOPOM PAacCTOSIHMM JpYyr OT apyra. Haiitu 3apsin
IIAPUKOB, €CIM M3BECTHO, YTO Ha J3TOM pACCTOSHHHM DJHEPrus ux
ANEKTPOCTATUYECKOIO B3aUMOJICUCTBUS B MWUIMOH pa3 OoJibllie PHEPTUU UX
IrPABUTALMOHHOT'O B3aUMOICHCTBUSI.

40. B mockuii KOHACHCATOP, PACCTOSHUE MEXY MIACTHHAMHU KOTOPOTO
5 MM BJBUTAIOT CTEKJISIHHYIO TUTACTHHY C MOCTOSIHHOM CKOpPOCThIO 50 MM/Cek.
[upuna tactussl 4,5 MM. DIIEKTPOABMKYILAS cuila OaTapeu, MOAKIIOYEHHOM
K KoHJeHcaropy 220 B. Jlusnexktpuyeckas MOCTOSIHHAS CTEKJIA TUIACTUHBI paBHA
7. OnpenenuTts CUITy TOKA B LIETIH OaTapeu.

41. DnekTpocTaTUYecKoe ToJie co3daeTcs cdepoll paauycoM 5 cw,
PaBHOMEPHO 3apsDKEHHOW C MOBEPXHOCTHOW IUIOTHOCTBIO 1-110° K>
OnpenenuTs pa3HOCTh MOTEHIMATIOB MEXIY ABYMS TOYKaMH, HaXOIAIIUMUCS
Ha paccrossHusIX 10 cM 1 15 cM oT 11eHTpa cepsl.

42. TloTok MarHUTHON WHIYKIIMHM CKBO3b MOIMIEPEYHOE CEUCHUE COJICHOMAA
(6e3 cepmeunuka) paser 1:10° B6. mnua comenomma 12,5 cm. Ompenpemure
MAarHUTHBIA MOMEHT COJIEHOUA.

43. Cuma TOKa B TPOBOJIHHWKE compoTuBieHueM 50 OM paBHOMEpPHO
pacter or 0 no 3 A, 3a Bpemsi 6 cex. Onpenenutrb KOJIUYECTBO TEIUIOTHI,
BBIJICJIUBILIMECS B TPOBOJAHUKE 32 3TO BPEMSI.

44. Pa3HOCTh NOTEHIIMAJIOB MEXAYy TOUKamu, a U B paBHa 9 B. NmeroTcs
JIBa TIPOBOJIHUKA C conmpoTuBiIeHHEM 5 OM 1 3 OM. HalTH KOJIMYECTBO TEIJIOTHI,
BBIJICIISIFONIASICS B KaXJOM MPOBOAHUKE B €AUHUILY BPEMEHHU, €CJIU MPOBOJHUKH

MEXy Touku A 1 B coeuHeHbI: a) mocieaoBaTenbHo, 0) mapaiieabHo.
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45. Bo CKOJBKO pa3 Cuiia TPaBUTALIMOHHOTO MPUTSIKEHUS MEXKIY ABYMS
IPOTOHAMU MEHBILIE CHJIBI MX 3JEKTPOCTATHYECKOr0 OTTaJKUBaHUA? 3apsin
IPOTOHA PABEH 110 MOIYJIIO U IPOTUBOIOJIOKEH IO 3HAKY 3apsiy 3JIEKTPOHA.

46. [lBa mpsAMOJMHEHHBIX JUIMHHBIX TPOBOJHUKA PACHOJIOKEHBI
napajulebHO Ha paccTossHMM 10 cM Apyr OT Apyra. 1o HPOBOAHHMKAM TEKYT
TOKH, paBHbl 5 A B INpPOTHUBOIIOJIOKHBIX HampasieHusX. Halitu monyne u
HaIlpaBJICHUE HANPsHKEHHOCTH MAarHUTHOTO MOJSL B TOYKE, HAXOMSIIEHCS Ha
pacctossHuu 10 cM OT Ka)/10r0 IPOBOIHUKA.

47. Onpenenurte JNHHEHMHYIO IUIOTHOCTh  OECKOHEYHO  JUIMHHOM
3apsUKEHHOM HUTH, €CIM paboTa CHIT MOt 110 Tepementennio 3apsga 1107 Ki ¢
paccTosiHus 5 CM 10 PacCTOSIHUS 2 CM B HaIlpaBJICHUH, NEPIECHAUKYJISIPHBIM
HUTH, paBHA 50 MKIM.

48. B onHopoaHoe marHutHoe mnosie ¢ uHaykuumed 0,1 Tn nomemena
KBAJ[PATHAs paMKa IIOMAbio 25 cM’. HopMath K MIIOCKOCTH PaMKH COCTABIISET
C HampaBleHHEM MarHuTHOro momsi yrox 60°. Ompenenute Bpararomiii
MOMEHT, JIEUCTBYIOIINNA HAa PaMKYy, €CJIU 10 HEM TedeT TOK | A.

49. JIBa mapuka OJMHAKOBOTO pajMyca W MacChl MOABEIICHbI HA HUTAX
TaK, YTO MX MOBEPXHOCTH compukacatorcs. [locie cooOuienus mapukam 3apsiia
4-10"" K11 OHM OTTONKHYJIHCH APYT OT APYra U PasolLIACh Ha yroa 60 rpamycos.
HaiiT maccy mapuka, eciy paccTossHUE OT TOYKH TOJIBeca J0 LEHTPa KaxKIoro
u3 mapukoB paBHo 20 cm.

50. PaccrostHre Mexmay ABYMS TOYEYHBIMH 3apsaamu (; = 22.5:10° Kn
¥ 0 = -44:10° K paBro 5 cm. HaiiTH HAmpsOKEHHOCTH M TIOTCHIIMAN TIOIS B
TOUKE, HaXOAIIENHCs Ha PACCTOSIHUM 3 CM OT MOJIOXKHUTENIBHOTO 3apsiia u 4 ¢M oT
OTPHULIATEIBHOTO 3apsija.

51. /Ipa mapuka OAMHAKOBOIO PaJnyca M MacChl MOABELIEHbI HA JIBYX
HUTSX TaK, YTO HMX IIOBEPXHOCTH compuKacarorcs. Kakoh 3apsa HyXHO
COOOIIMTH IIApUKaM, YTOObI HaTskeHWe Huted crano paHo 0,098 H?
PaccTosiHue OT TOUKM MOJBECa JI0 LIEHTpa Kax10ro mapuka pasHo 10 cm. Macca
maprka 5:107 kr.
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52. B toukax A u B momernieHsl 3apsiabl (, = 510°Kn u Js = +20-10°®
Kn. Haiftu Ha nipsiMoi, TpOXOSIICH Yyepe3 3TU 3apsAbl, ONMKANIIYIO K TOUKe A
Touky C, B KOTOPOIl HAPS>KEHHOCTH M0JIs paBHA Hym0. AB = 10 cwm.

53. Tpu 3apsna (i, gz ¥ (3, JSKaMKE HA OJHOW MPSIMOM, CBSI3aHBI MEKITY
co0oit HUTsAMU JuIMHOM L. OnpenenuTsb CUly HATSXKEHUS dTUX HUTEH.

54. TloTok BEKTOpa HAMPSKEHHOCTH SJIEKTPUYECKOTO TIONA Yepe3
IJIOCKYIO MTOBEPXHOCTh IUIACTHHBI, PABHOMEPHO 3aPSIKEHHYIO C TOBEPXHOCTHOM
IUIOTHOCTRIO 3apsina o, paBeH N. Omnpenenutb cuily, JIEUCTBYIOLIYIO Ha
IUIACTUHY B HAIPABJICHUU, IEPIEHAUKYJISIPHOM €€ IIOCKOCTH.

55. Yerpipe MalCHBKUX 3apsHKEHHBIX IMApUKa COSTUHEHBI TOHKHUMHU
HUTSAMHU TakK, 4YTO CHUCTeMa 3apsjoB oOpazyeT poMO C  OCTpPBHIM
yraoMm a. OnpenenuTb OTHOIIEHHUE 3apsiIOB COCEAHUX MAPHUKOB.

56. Kosblio U3 TOHKOM MPOBOJIOKU Pa3pbIBACTCS, €CIIM HA HEM HaXOIUTCS
3apsan . Ilpym kakoil BenWuMHE 3apsiia Pa3opBETCS KOJBIO, €CIU JUaMETP
KOJIbIA ¥ IMAMETP MTPOBOJIOKU YBEJIMUYUTH B JIBA paza?

57. Kakoti 3apsg He0OX0AUMO COOOITUTh MBIJILHOMY ITY3BIPIO PagnycoMm 6
MM, 4TOOBI OH cTan pa3ayBaThbesi? KoappuuueHT noBepXHOCTHOTO HATSKEHHUS
MBUIBHOM TIJIEHKH paBeH 40- 10° H/m.

58. HezapsikeHHBIN METATUTMYECKUH IMIIMHIP BpPAIIAETCS BOKPYT CBOEH
oCcH c ITOCTOSTHHOU YTIIOBOM CKOPOCTBIO . Onpenenuthb
HaIpPsHKEHHOCTh E aekTpudeckoro moisi MUIUMHApPAa Ha paccTosiHUM R oT ero
OCH. 3apsii U Macca 3JEKTPOHA PaBHBI COOTBETCTBEHHO ( ¥ M.

59. Tpu ommnHakoBbIX 3apsima mo 0,7 MkKn kaxmplid, pacrmojoKeHbI B
BEpIIMHAX MPSIMOYTOJILHOTO TpeyroybHuKa ¢ kKareramu 30 u 60 cM. Berauciautsb
HaIpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJIsA, CO3/1aBa€MOr0 BCEMH 3apsAJaMU B TOUKE
MEPECEUCHNs] TUTMOTEHY3bl C TIEPICHAUKYISIPOM, OMNYIICHHBIM Ha Hee u3
BEPIIMHBI IPSMOTO yTJIa.

60. C kako#l cuijioil OyayT MPHUTATHBATHCSA JBAa OAWMHAKOBBIX CTAJBHBIX
IapuKa pagnycomM 2 cM, pacloyioKeHHBIX Ha paccTosHuu 1,5 M apyr oT apyra,
€CJIM Y KaKJI0OT0 aToMa MEePBOro MIapUKa OTHATH 110 OJTHOMY 3JIEKTPOHY U BCE UX
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MEPeHECTH Ha BTOpOHM mmapuk? ATOMHAash Macca keje3za 56 y.e., a TUIOTHOCTH
pasmsiercst 7,8-10° kr/v’,

61. /IBe mapasuienbHble METALNTUMYECKUE TIACTUHBI IJIOMIABI0 S KaXKaas
UMEIOT 3apsfbl (; ¥ (. BBIYMCIATE TOBEPXHOCTHYIO IUIOTHOCTH 3apsoB,
npeHeoOperas 3p(HeKToM CTeKaHHUs UX ¢ KPaeB IJIACTUHBI.

62. JIBe miockume mmiracTuHbl Iwiomansio 300 oM Ka)kaas, HMEIOIIHE
paBHBIE 3apsiibl, MPUTATHBAIOTCS B KepocuHe ¢ cwioit 0,26 H. Cuwuras, dro
paccTosiHuEe MEXAy MJIaCTUHAMU MaJjlo, ONPEIeTUTh BETUYMHBI HAXOSIIUXCS Ha
HUX 3apsI0B.

63. Ilomycdepa paBHOMEPHO 3apspKEHA C MMOBEPXHOCTHOH IUIOTHOCTHIO
3apsna ¢. OnpeaenuTb HapsH>KEHHOCTh T0JIS B LIEHTPE OCHOBAHMS IOy C(EPHI.

64. dapdhopoBoMy MIAPUKY paguycoM S5 cM coobmieH 3apsn 2 MK
OnpenenuTs HANPSHKEHHOCTD IMOJIs Ha paccTossHUU 5 cM, 10 cm, 15 cm u 25 cm
oT 1ieHTpa mapa. [locrpouts rpaduk 3aBucumoctu E = f(r).

65. /IBe GeckoHEeUHBIEC TapaIeIbHbBIE MPOBOSIINE MJIACTHHBI 3aPSKEHBI
TaK, 4TO MOBEPXHOCTHAS TUIOTHOCTH 3apsI0B MEPBOH MJIACTUHBI 01, @ BTOPOH 0.
OnpenenuTts 3apsaapl HA KaXJ0M TOBEPXHOCTH IIJIACTHH.

66. Ilmockuii KOHIEHCATOpP HAXOAUTCS BO BHEIIHEM OJHOPOIHOM
NEKTPUYECKOM TIONe ¢ HampskeHHOcThIo E = 10°B/M, mHepHeHInKyIspHOM
muactuaaM. [hromane miactua 107 M%. OmnpenenuTs 3apsabl HA KaKIOH W3
TJIACTHH, €CITM KOHJEHCATOP 3aMKHYTh MPOBOAHUKOM HAKOPOTKO.

67. B miockoM BaKyyMHOM KOHJIEHCATOPE BO B3BEIICHHOM COCTOSHUU
HaxXOJUTCSA Kamelbka prTyTH. [lepBoHaudanapbHas pPa3HOCTh TOTCHIIMAJIOB,
NpWIOKEHHasT K KoHJeHcaTopy, cocrapisia 1200 B. 3arem ona BHe3amHo
ymenbimmiiach g0 1115 B. 3a kakoe BpeMsi KamejbKa JIOCTUTHET HIKHEH
IJIACTUHBI, €CIM OHA TIEPBOHAYAIBLHO HAXOAWIACh TIOCEPEAMHE MEXKITY
MJIaCTUHAMH KOHACHCATOPa, pacCTOsTHUE Mex Ay KoTopbimMu 0,5 cm?

68. Ilmockuit KOHIEHCATOp, JJIMHA IUIACTMH KOTOPOTO MHOIO OOJIbIle
pPacCTOSIHUSI MEXIy HUMH, TMPUCOCIUHEH K WCTOYHUKY IOCTOSHHOTO
HampspKeHUs. J[okakuTe, Y4TO HAMPsHKEHHOCTh DJIEKTPUYECKOTO TOJISI BHYTPH
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KOHJIEHCATOpa HE W3MEHHTCS, €CIH NPOCTPAHCTBO MEXAY OOKIIaTIKaMHU
3aMOJIHUTH TUDJIEKTPUKOM.

69. Ilnockuii KOHIEHCATOpP COCTOMT W3 JIBYX IUIACTHUH, DPa3eJICHHBIX
CTEKJIOM C JUAJICKTPUYECKOW TMpoHHUllaeMocThio ¢ = 7. Kakoe naBiieHue
MPOU3BOMAAT IUIACTUHBI HA CTEKJIO TMepes; MpoO0oeM, €clid HaIpsSKEHHOCTb
ANIEKTPUUYECKOTO TI0JI B 3TOM cirydae E = 50- 10° B/m?

70. HUcnmome3ys Teopemy  Octporpanckoro-I'aycca, ompenenute
HaIPSHKEHHOCTh AJIEKTPUUECKOTO TOJISI BHYTPU U BHE 3apsKEHHOM cepbl, eciu
3apsn chepsi (.

71. Ucnone3ys Tteopemy Octporpaackoro-I'aycca, omnpenenure
HaIPSKEHHOCTh JJIEKTPUYECKOTO TOJISI BHYTPU U BHE PABHOMEPHO 3aPSKEHHOTO
OECKOHEUHOI0 IWIHUHJpa C OOBEMHOM IUIOTHOCTHIO 3apsiga p. IlocTpoiite
rpaduK 3aBUCUMOCTH HAMPSHXKEHHOCTH TOJIS OT PAcCTOSHUS JI0 OCU IUIMHPA.

72. HWcnone3ys Teopemy  Octporpanckoro-I'aycca, ompenenute
HaIpPSHKEHHOCTh JIEKTPUUECKOTO OISl BHYTPU U BHE PABHOMEPHO 3apsKEHHOM
OCCKOHEUHOW IUTACTHUHBI TONIMHON 0 1 00BEMHOW IUIOTHOCTBIO 3apsja p.
[TocTpoiiTe Tpaduk 3aBUCUMOCTH HAIPSHKEHHOCTU TMOJS OT PACCTOSIHUS [0
LEHTPaJIbHOM MJIOCKOCTHU ITACTUHBI.

73. JIBe mMHHBIC MPSAMbIE HUTU MApaUICTbHBI JPYT APYTY U HAXOASITCS
Ha paccrosauu R =10 cm nmpyr ot apyra. Ha HUX paBHOMEpPHO pacrpeaeiiCHbI
3apsabpl ¢ JMHEHHBIMUA TUIOTHOCTAMHM 73 = 0,7 MxKn/M wm = 10 MxKi/m.
OnpenenuTs HANPSXKEHHOCTh MOJA B TOYKE, YAAJECHHOW OT NMEPBOM HHUTH Ha
paccTostHUM 4 ¢M, a OT BTOPOM Ha PACCTOSIHUH 8 CM.

74. K 0ecCKOHEUHO! paBHOMEPHO 3apsDKEHHOW BEPTUKAIBHOU TIOCKOCTH
MOJBECIJIM HAa HHUTH OJHOMMEHHO 3apsDKEHHBINM Imapuk wmaccor 100 mr wu
sapsagom 0,5 MxKin. OmnpenenuTh MOBEPXHOCTHYIO IIJIOTHOCTh 3apsijga Ha
MJIOCKOCTH, €CIT HATS)KEHUE HUTH, HA KOTOPOU BUCHUT IIApUK, paBHsieTca 1 MH.

75. Tlo ToHkOMY KOJBIly paguyca R = 8 cM paBHOMEpPHO pacmpeesieH
3apsan 50 vKi. OnpenenuTs HaNpsDKEHHOCTh TOJISE B TOYKE HA OCHU KOJIBIIA,
yAQJICHHON Ha PacCTOSTHUU 15 CM OT IEHTpa KOJbIIA.
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76. Ha OGeckoHEYHOM TOHKOCTEHHOM mwimHape auamerpom d = 10 cm
PAaBHOMEPHO PACIIPEIEIICH 3apsi C TOBEPXHOCTHOM IIOTHOCTBIO ¢ = 2 MKKI/M®,
Omnpenenuth HANPSHKEHHOCTh TOJISI B TOYKE, OTCTOSAIMIEH OT TOBEPXHOCTH
IIUJIMHAPA HA PacCTOSTHUA 12 cM.

77. BeckoHEUHO TPOTSDKEHHAs BEPTHKAIBbHAS IUIOCKOCTH 3apshKeHa C
IOBEPXHOCTHOH IUIOTHOCTBIO ¢ = 600 MkKm/M?. K IUIOCKOCTH Ha HHTH
noJiBeleH 3apsbkeHHbIN mapuk maccoit 30 r. HuTh coctaBisieT ¢ MIOCKOCTBIO
yron 45°. OmpeIesuTs 3apsi MmapuKa.

78. 3apsn Benmmuunoi 0.2 Ki ynanen ot 3apsina 0,6 Kt Ha paccrosiaue 25
M. OnpeaenuTs MOTEHIMA TOJIsl B TOYKE, HAXOAIICICS Ha CepeuHe OTpe3Ka,
COEUHSIOLIETO 3apsiibl.

79. OmnpenenuTh pa3HOCTh IOTEHIIMAJIOB MEXKIy BEPIIMHOH |
ocHoBaHHWeM DOideneBoit Oamuu BbeicoTOM 350 M, oOpasyromieics wu3-3a
Bpauterus 3emn. [lupora IMaprka 45°,

80. DiekTpoH, ABWKymmiics co ckopoctsio 50°10° M/c Bieraer B
MPOCTPAHCTBO MEXKIY IUIACTMHAMM IIJIOCKOTO KOHJEHcaTopa. PaccrosiHue
Mexnay mmiactuHamu 0,3 cm, mmuHa 1 cm. K KOHAEHCATOpy MPHIIOKEHO
Harnpsbkenue 60 B. Ha ckoibko yBETUYHTCS CKOPOCTH AJIEKTPOHA HA BBIXOJIE U3
KOHJIEHCATOpa M0 CPAaBHEHUIO C HAYAJIbHON CKOPOCTHIO?

81. DeKTpOH ABMKETCS TI0 HAIMPaBJICHUIO CHIIOBBIX JTMHHUI OJHOPOIHOTO
anekTpuueckoro moisisg ¢ Hampsik€éHHocThio 160 B/M. Kakoe paccrostHue on
MPOJIETUT B BaKyyMe JI0 OCTAaHOBKH, UMes HadallbHYI0 cKopocTh 800 km/c.

82. Jlee ambda - gacTUIBl JIETAT W3 OECKOHEYHOCTH HABCTPEUY IPYT
npyry co ckopocTsimu Vi u V,. Ha kakoe MUHMMaIbHOE pACCTOSTHUE OHU CMOTYT
CONMU3UTHCS U KaK OYyIyT MOCIIE ATOTO ABUTATHCS?

83. Pa3HOCTh MOTEHIIMAJIOB MEXAY TUIACTHHAMH TUIOCKOTO KOHJIEHCATOPa
3000 B. IIpocTtpaHcTBO MEXIy TUIACTUHAMHM 3aIOJTHEHO MapadUHOM TOJITUHOM
5 MM C IUAJEKTPUYECKON MPOHULIAEMOCTHIO € = 2. OnpenenuTh HapsKEHHOCTD
noysis B mapaduHe, UPJICKTPUYECKYI0 BOCIPUUMYUBOCTH TMapaduHa W
TUTOTHOCTB CBSI3aHHBIX 3apsAI0B Ha €T0 MOBEPXHOCTH.
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84. TI'pagveHT mMOTEHLIMANa  AJIEKTPUUYECKOTO MO  TUIOCKOTO
koHaeHcatopa 800 kB/M. OnpenenuTh MIOTHOCTH 3apsiia Ha IUIACTUHAX, €CIH
TURIIEKTPUYECcKasi MPOHHUIIAEMOCTh cpeibl paBasieTcs 10.

85. ITiomaas IACTHH MIOCKOTO BO3AYIIHOro KomaeHcatopa 100 cvm® u
paccTosiHue MeXay HUMU S5 MM. Haifth, kakas pa3HOCTh MOTCHIIMAJIOB ObLIa
NPWIOKEHA K TUTACTUHAM KOHJCHCATOpa, €CIU HW3BECTHO, YTO TPH pa3pse
KOHIeHcaTopa BeLemiiock 4,19-10° Ik Tema.

86. Haiiti 00bEMHYIO TIIOTHOCTD SHEPTUH DJIEKTPUIECKOTO OIS B TOUKE,
HaXOJsIIEHcs Ha pacCTOSHUM 2 CM OT TOBEPXHOCTH 3apsHKEHHOrO IIapa
pamuycom B 1 cm. IToBepXHOCTHas ILIOTHOCTH 3apsiia Ha mape 5-10°K/m?
JTURJIEKTPUYECKasi IPOHUIIAEMOCTh Cpelbl & = 2. BBIUUCIUTD EMKOCTD U MOJIHYIO
SHEPTHIO IIapa.

87.Ilnockuii KOHJEHCATOp, COCTOSIIMA W3 JBYX IUIACTUH, HMEET
u3zonupyoomui cnoit TonmuHor 0,2 mm. Onpenenuth MIOTHOCTh CBSI3aHHBIX
3aps0B Ha MOBEPXHOCTH U30JIMPYIOMIETO CIIOS, €CIM KOHACHCATOp 3apsDKEH /10
600 B, a nusnexTpuyeckas BOCIPUUMYNBOCTH U30JIMPYIOIIETo ciios paBHa 0,5.

88. IlepBoHauanapbHO TUIOCKHI BO3AYIIHBIM KOHJEHCATOP C 3a30pOM
Mexay oOkmagkamu B 1 cm Obut 3apsbken g0 300 B. 3arem, oTkirouuB
KOHJIEHCATOp OT HCTOYHUKA, B HEr0 BHECIM IUIACTUHY C JUAJIEKTPUYECKON
INPOHUIIAEMOCTBIO &= 5 M TOJIUMHOM B TMOJOBHHY 3a3opa. Haiitu
HANPSHKEHHOCTD AJIEKTPOCTATUYECKOTO MOJISl B 000UX CITydasix.

89. [Ilmockmii koHmeHcarop 3apsokeH g0 120 B. Onpenenuth
TUDIIEKTPUYECKYIO IPOHHUIIAEMOCTh U30JIUPYIONIETO CIIO0sI, €CIU TUIOMIAlb OAHON
mractuasl 60 e, 3apsix Ha Heit 10° Kin, a paccrosiHHe MeXIy MIacTHHAMH 6
MM. OnpefenuTh TaK)Ke CUITY B3aUMOJICHCTBHS TIACTHH.

90. KakoBa cpefHsisi CKOPOCTh HAIPABJIEHHOTO JBM)XEHUS JIEKTPOHOB B
MEIHBIX TIPOBOJIAX MPHU MAKCUMAIILHO JIOIYCTUMOM I HUX TUIOTHOCTH Toka 10
A/MM*? KOHIGHTpAIMIO HOCHTENeH TOKA MPUHATH paBHoit 10°° M7,

91. Onpenenuth IIOTHOCTh TOKAa B BOJOCKE JIAMITBI HAaKaJMBaHUS, €CIIH

BenuunHa Toka 0,25 A, a nuametp Bosiocka 20 Mm.
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92. Omnpenenuth CHIy TOKa, MPOXOIAIIETO MEXAY dJICKTPOJaMH
YCTAaHOBKUA i (paHkIuHU3anuu naruedta 3a 10 muH  mpomenypsl,
COOTBETCTBYIONIYIO 3apsay 1,6 102 K.

93. B cuHXpOTpOHE 3JEKTPOHBI ABIKYTCS IO MPHUOIMKEHHO KPYTrOBOMH
opoute nauubl 240 M. Bo BpeMs IuKJIa YCKOPEHHS 1O OpOUTE MPUMEPHO CO
CKOPOCTBIO cBeTa aBmkercst 10™ anextporoB. ONpenennTh TOK.

94. Kakoii 3apsnm mepenHocutcs 3a 10 ¢, eciim 1) TOK paBHOMEpPHO
Bo3pactaer oT 0 10 3 A; 2) tok yosiBaeT ot 20 A 1o O, mpu 3TOM 3a KaxKIble
0,01 ¢ on yOwIBaeT BaBOE?

95. Merammueckuii map paamyca 15 cM moMecTiiii B HOTOK MTPOTOHOB C
IUIOTHOCTBIO TOKa 1 MKA/cM?. 3a Kakoe BpeMs ero IMOTCHIHAT IOCTHTHET
sHaueHus 220 B?

96. K mmmmHApy JymrHOM L 1 monepedyHbIM ceueHueMS, BBITTOJTHEHHOMY U3
MPOBOJIAIIETO  MaTepualia  yJIeIbHOM  MPOBOAMMOCTBIO §,  IOJBEIEHO
Hanpspkenne U. Kakoit Tok Ted€r depe3 cedeHHe IWIMHAPA M KaKOBO €Tro
COIIPOTHUBJICHUE?

97. Mennoe xombrno amametpoM 0.15 M u cedeHumem 1,5-10'6 M
BpAIAeTCsl BOKPYT OCH C YIUIOBOH ckopocteio 62,8 ¢, Ompenenuts 3apsiz,
KOTOPBIW MPOUJET MO KOJIBILY, €CIIA €TO PE3KO OCTAHOBHUTb.

98. Tlo MemHOl mpoBosoke cedernem 5-10° M i mpu Temmeparype 320 K
npoxoaut Tok 1,5 A. Cuuras, 4To Ha KaXIbIH aTOM MEIU MPUXOJUTCS OJUH
AJMEKTPOH  TPOBOJUMOCTH M YTO  DJIGKTPOHHBIM  Tra3  IMOAYHUHSICTCS
pacnpeneneHnto MakcBesuia, ONpeNeianTh, BO CKOJBKO pa3 OTIUYAOTCS
CpEIlIHHE CKOPOCTH TEIIOBOTO JBUKEHHUS CBOOOIHBIX JIEKTPOHOB OT CKOPOCTH
WX YIIOPSIIOYCHHOTO JIBYKCHHS.

99. Cumras CcBOOOJHBIE DOJICKTPOHBI MeETalIa WJACATHHBIM Ta30M,
onpenenuTh KO3GOUIIMEHT TeIIONPOBOAUMOCTH cepedpa npu Temneparype 300
K. YnenbHoe conpoTuBieHue cepedpa mpu 3Toit Temmneparype 1,7 10 Om-m.

100. B nmpoBomnmke w3 Marepuana IioTHoctu Du  aTomHOM

MAaCChl A CO3/IaHO JJIEKTPUUECKOE TMOJI€ HANpsHKEHHOCThIO £. CyuTas, 4To Ha
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KOKIBI aTOM TPUXOAUTCS OJIMH SJEKTPOH TPOBOAUMOCTH M B €IUHUYHOM
o0BéMe mpoBOAHMKA BhIAENseTcS 3a 1 ¢ TemmoBas 3Heprusi N, ompenenuTth
BpeMsI MEXKIY COYJapeHUsIMU 3JIEKTPOHOB C MOHAMU PEIIETKU. Y Japbl CUUTATh
HEYTPYTUMH.

101. OnpenenuTh CONMPOTHUBJIEHUE CIHUPATIU JIAMIBI JJIs1 HH(pPaKpacHOTO
o0JTydeHus1, eciu MoTpeOIIeMbIi TOK cocTaBisieT 5 A, a Hanpsbkenue 120 B.

102. DnekTpuyeckast eTb COCTAaBIICHA U3 TPEX MPOBOAHUKOB OJTMHAKOBOM
JUIMHBI M OJHOTO MaTeprala cedeHmsMu 1, 2 u 3MM°. Pa3sHOCTb IOTEHIIMANOB Ha
KoHIax 1enu 22 B. Onpenenuts najeHne HANPsHDKCHHS HA KaKIOM MTPOBOTHUKE
MIPY UX TTOCJIEIOBATEIHHOM COSUHEHUH.

103. Jla wmerammmueckux mapa auamerpom 0,2 M OIyIIeHB Ha
M30JMPOBAHHBIX KaOessaX B OKeaH Ha OoJbliyto riayOuHy. PaccTosiHue Mexay
neHTpamu mapoB 250 M, yaenabHash 3JIEKTPONPOBOJUMOCTH MOPCKOM BOJbI 4
Om/M. OnpenenuTs COMPOTHBJICHUE LEMU MPHU MOAKIIOYEHUH HCTOYHUKA K
KOHIIaM Ka0OeJiei, OCTaBIIMXCSl Ha MOBEPXHOCTU BO/bl. COMPOTUBIICHUE Kabeeit
HE YYUTHIBATb.

104. PeoctaT 13 XKelne3HON MPOBOJOKH, MUJUIMAMIIEPMETP, U T€HEPATOP
TOKa BKJIFOYCHBI TOCHenoBarelbHo. ComporusieHne peocrata mpu 0°C paBHO
120 Owm, comporuBienne wMuuHamnepmerpa 20 Owm. Mummamnepmerp
nokaseiBaeT 22 MA. Uto OyaeT moka3blBaTh MUJUTHAMIIEPMETP, €CIH PEeoCcTaT
narpeercs na 50°? TemmeparypHbiii K09(Q(HIUHEHT CONPOTHBICHUS >KeIe3a
6:10° K'1. ConpoTuBieHneM reHepaTopa mpeHeopeds.

105. O6MOTKa KaTyIIKd U3 METHOW MPOBOJIOKH TpH TeMmiieparype 14 °Cc
umeer comporusienne 10 Owm. Ilocne mpormyckanuss TOKa CONPOTHBIICHHE
oOMoTKkH cTasio paBHO 12,2 OM. [[o kakoil Temmeparypsl Harpemnach oOMoTka?
TemmepaTypHbIit Koo (HUHEHT conpoTuBieHus Mean paser 4,15:10° K™,

106. BoasT™meTp compotuBienuem 1500 Om paccuuTan A U3MEPCHUS
HanpspkeHust He Bbime 30 B. Kakoe no0aBouHOE CONMPOTHBIICHUE HYKHO
MPUCOCUHUTD K BOJBTMETPY, YTOOBI UM MOXKHO OBLIO M3MEPHUTH HANPSHKCHHE
300 B.
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107. Mmeercs HEKOTOpOE YMCIO OAUHAKOBBIX compoTuBieHuid 10 Owm.
CKkoJIbKO MOTpeOyeTCs COMPOTURIICHUHN U KaK X HYKHO COCIMHUTDH (HAPUCYHITE
CXEMY), UTOOBI SKBUBAJICHTHOE COMPOTUBIIEHUE ObLIIO paBHO 6 OM?

108. TlocnmemoBaTeiabHO COENMHEHBIN PaBHBIX  COMPOTUBICHHHA. Bo
CKOJIBKO pa3 U3MEHUTCS COMPOTUBJICHUE IeMH, €CIU UX COCIAUHHUTD
MapajyieIbHO?

109. Dnement, ¢ D/IC paBnoii 1,1 B u BHyTpeHHUM CONPOTUBICHUEM I =
1 Om, 3aMkHYT Ha BHemiHee comportuBiieHue R = 9 Owm. Haititu Tok B nemnu,
najicHue TOTEHIIMaja BO BHEIIHEW e W MaJCHWE MOTCHIMANa BHYTPH
anemenTa. C kakum KI1/] paboTaet smemeHT?

110. Bnement ¢ D/C paBuoit 2 B u BHyTpeHHuM conpotuBieHueM 0,5
OM 3aMKHYT Ha BHEIIHEE CONpoTHBIcHUE. HailTu nmageHne noreHunana BHyTpU
aJieMeHTa npu cujie Toka B enu 0,25 A 1 BHelIHee conpoTuBiieHue R nienu mpu
ATUX YCIIOBHSX?

111. B]JIC anementa 6 B. IIpu BHemmHeM conpoTuBiaeHuu R = 1,1 Om cuna
TOKa B 1lenu paBHsieTcs 3 A. Halitu nmanenue norennuana U BHYTpHU dJeMEHTa U
€ro BHYTPEHHEE COMPOTHUBIICHHUE .

112. B naGopaTtopuu, yaaJlieHHONW OT reHeparopa Ha paccrossHuul = 100
M, BKJIFOUMJTM DJIEKTPUUECKUI HarpeBaTeabHbIi mpulop, moTpedstomuid Tok | =
10 A. Ha ckonpko moHu3mioch HampspkeHune U Ha 3akuMax 3IIeKTpUYEeCKOn
JIAMTIOYKH, TOPSAIIEH B 9TON J1abOpaTOpUH, €CIIM CEYECHUE MEIHBIX MOABOISIINX
poBOJIOB S = 5 MM?

113. Daement ¢ DJIC pasHoii 1,6 B u BHyTpennuM conpotusieHuem 0,5
OM 3aMKkHYT Ha BHemHee comnpotuiienune. Haittu KIIJ snemenTa nipu cue
TOKa B enu 2,4 A.

114. DnemeHT, CONPOTHUBJICHUE M aMIEepMETp BKJIIOYEHBI B IIEMb
nocienoBateabHo. DnemeHT umeetr J/[C 2 B u BHyTpeHHEe CONpOTUBIICHHE ' =
0,4 Om. Amnepmerp nokaszeiBaeT Tok | =1 A. Onpenenutp, ¢ kakum KIIJ]

paboTaeT AJIEMEHT.
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115. BoabT™meTp, COENMHEHHBIA MOCIEAOBATENBHO C COMNPOTHUBICHHUEM
10000 Owm, moka3wiBaeT HanpspkeHue 75 B, a coenmHEHABIN MOCIeA0BaTEeIBHO C
HEU3BECTHBIM compoTtuBiieHreM 15 B. Omnpenenutb 3TO CONPOTHUBICHUE, €CIH
BHenIHee Hanpspbkenue 120 B.

116. T'enepatop moctosiHHOro Ttoka ¢ JJC 130 B ga€r Tox B ceTs,
COCTOSIIIYIO U3 MapauiesIbHO BKIIOYEHHBIX 15 mamm conportusienuem 200 Om u
10 namn comporuBnenuem 100 Om kaxxaas. HaliTu TOK Harpy3ku ¥ HanpsiKeHHUe
Ha 3aXMMax TeHepaTopa, e€ciu ero BHyTpeHHee compotuBieHue 0,4 Owm.
ConpoTHBIEHHEM MTPOBOIOB MTPEHEOPEUb.

117. Tlomyuute yciioBHE, NpPU KOTOPOM TOK, JABAEMBI JIBYMS
COCIUHEHHBIMU  TOchenoBaTenbHO Oatapeiikamu, OJIC u  BHyTpeHHee
CONPOTHBIIEHUE KOTOPBIX paBHBI COOTBETCTBEHHO ¢l,e2mrl, r2, Oyner
MEHBIIIE TOKa, JaBa€MOro TMEpPBbIM U3 HUX, €CIM OHM BKIIOYEHBl Ha
conpoTuBicHue R.

118. [IBa akkymymsitopa ¢ JJC 15 B u 2 B u BHyTpeHHUMHU
conpotusieHusiMu 0,15 Om, 0,3 Om coenuueHbl napaienbHo. OnpeaeauTb TOK
B OaTapeu u HalpsDKEHHE Ha e€ 3aKUMax.

119. l'anpBaHMYECKUN dJEMEHT AAET HA BHEITHEM COMPOTUBIECHUU 6 Om
tok 0,15 A, a Ha conporupieranu 10 Om tok 0,1 A. OnpeaenuTs TOK KOPOTKOTO
3aMbIKaHUSI.

120. Onpenenuts I/C ucTouHUKa, €CIU MIPU MOAKIIOYCHUH K HEMY JBYX
BOJITMETPOB, COCTMHEHHBIX MOCIIEI0OBATENILHO, OHU MOKa3bIBatOT 8 1 5 B, a mpu
MOJIKJIFOUEHUH TOJIBKO MEePBOTo BoabTMeTpa -10 B.

121. JIBe DIEKTPOIUIMTKHA COEIMHEHBI MapajuIeIbHO W TMOTPEOIIIOT
momHocTh N.  Kakytro MomHOCTh OHHM OyAyT mNOTpeOssATh, BKIIOYEHHBIE
MOCJICAOBATEILHO, €CIIM OJTHA U3 HUX MOTpeOIseT MOIHOCTh N;?

122. B cTapoi AKKyMYJISITOPHOM Oarapee, CoCTOsIIEN
U3 N MOCIEeOBATeIbHO  COCNMHEHHBIX  aKKyMYJISTOPOB C  BHYTPEHHUM
COINPOTUBIICHUEM I, BHYTPEHHEE COINpPOTUBIECHHE OJHOTO U3 HHUX PE3KO
Bo3pocio 110 10 r. Cuutas 3/C akkyMyIsiTOPOB OJIMHAKOBOMW, ONPEAECIUTh MTPU
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KaKOM COTPOTUBJICHUM HArpy3Kd MOIIHOCTh, BBIJCIsEMas Ha HEH, He
WU3MEHHUTCS TIPU KOPOTKOM 3aMBIKAHUH TTOBPEXKAEHHOTO aKKyMYJISITOPA.

123. AKKyMyJaTOp TOAKIIOUEH OJWMH pa3 K BHEIIHEH Ienud C
corpotuBieHneM R;, a apyroit ¢ R,. KomuduecTBo TEmnoThl, BBLACISAIONIEECS BO
BHEIIHEW 1€MW B €IMHUILY BpPEMEHU OAMHAKOBO. OmnpenenuTh BHYTpPEHHeEe
COMPOTHUBJICHUE aKKYMYJISITOPA.

124. Ot wucrounuka Hampspkenus 20 kB HeoOxomuMo mepenath Ha
paccrosaue 10 kM momHuocth 800 kBT. [JonmycTumas moTepsi HanmpshKEHUS B
npoBogax 1%. OmnpenenuTs ceueHUE METHOTO MPOBOAA, €CIHU YIEIbHOE
COINIPOTHUBIICHUE MEIU 0,17><1O'7 OMmxM. Bo ckoibpko pa3 He0OXOIUMO MOBBICUTD
HaIpsHKEHUE UCTOYHUKA, YTOOBI CHU3UTD MOTEPH MOITHOCTH B 50 pas?

125. Kak 3aBUCHUT MOIIHOCTh T€HEpaTopa, BbIAesieMas Ha BHYTPEHHEM
CONMPOTHUBJICHUUI, OT TOKaJ, ecnu HampsbkeHwe reHepaTtopac? Kakomy
COMPOTHUBJICHUIO COOTBETCTBYET MaKCUMaIbHasi MOIIIHOCTh?

126. Kakyro HanOOJBIITYI0 MOITHOCTh MOYKHO TOJYYHUTh OT TeHepaTopa C
HanpsokeHueM 200 B u BHyTpeHHuMm compotuBieHueM 30 Owm? Kakyro
MOIIHOCTh MOXHO mony4uuTh, eciu KIIJ[ Ttoro ke renepatopa 80%? Ecmu
MaKCHUMAaJIbHO JTIOMyCTUMBINA TOK cocTaBisieT 0,1 OT Toka KOPOTKOTO 3aMbIKaHUS,
TO Kakyl HauOOJBIIYI0 MOIIHOCTh MOXKHO TOJYYUTh OT TEeHepaTropa, He
ornacasich ero nopuu?

127. ComnpoTuBieHUsl CTaJbHON MPOBOJIOKA B JBa pasza OOJbINE, YeM
MenHOM. B KOoTOpoil M3 mpoBOJIOK OYyJET BBIACISITHCA OOJbIIE TEIJIa: a) MpH
napasuieibHoM, 0) MpU TOCJIEI0BATEILHOM BKJIIOUEHUH B II€Mb MOCTOSHHOTO
HaIPsHKEHUS.

128. AKKyMyJsSTOp 3aMBIKalOT OJMH pa3 BHEIIHEH 1EeNbl0 ¢
conpotuBieHueM R;, apyroit pa3z R,. Ilpu kakoil BelWYMHE BHYTPEHHEIO
COTIPOTHUBJICHUS I KOJIMYECTBO TEIUIa, BBIICIAIONICTOCS BO BHEITHEH IIemH,

OJAMHAKOBO B obounx ciy4dasiax.

52



129. Kakyro DJIC pa3BuBaeT reHepaTop MOCTOSIHHOTO TOKAa, €CIIA TIPH
cornpotuBneHun 1enu 500 Om Ha BpameHue skopsi 3arpaunBaercs 80 Bt?
[ToTepu MOIITHOCTH Ha TPEHUE COCTABIAIOT 5%.

130. B nens uctounuka ¢ J[C 60 B BKII0U€H 2IEKTPOMOTOP C TTOMOIIIBIO
POBOJIOB comnpoTuiieHneM 2 OM. HampsbkeHnue rpu Harpy3ke MOTOpa MajgaeT
Ha 15% 1o cpaBHEHMIO C HANPSHKEHHEM Ha XOJOCTOM Xoay. Bo ckomnbko pa3s
MOIIHOCTh, TMOTpeOisieMasl MOTOpPOM TMIpH Harpys3ke, OOJBIIE MOIIHOCTH,
noTpeOIsIEMOI Ha XOJIOCTOM XOAY, €CJIM TOK B IIENH NMpHU Harpyske 8 A?

131. DNeKTposHEeprus reHepaTopa MontHOCTEI0 Ny mepenaercs
MOTPEOUTENIO 0 TMPOoBOAaM, compoTuBieHue Kotopeix R. Omnpenenuts KII
muHuu nepenaun, ecnu OJIC reHeparopa paBHSETCA €, a €r0 BHYTPEHHUM
COIIPOTUBIIEHUEM MOXHO MTPeHEeOpeUb.

132. K akkymMynaTopy ¢ BHYTPEHHUM comnpoTuBieHueM 1 OM moakio4YeH
HarpeBaTelbHbI npubop ¢ comnpotuBieHueM 50 Owm. Kak wusMeHurtcs
MOIIIHOCTb, BBIICISIONIASCS BO BHEIIHEH IETH, €CIH MapaUIeIbHO C TEPBBIM
HarpeBaTesieM MOAKIIOYUTh BTOPON TaKOM e HarpeBarTesnb?

133. DnekrpoBo3 maccoit 500 T mBmxkercs ¢ ropel ykimonom 0,01 co
ckopocThio 36 km/4. Kakoif TOK MPOTEKaeT uepe3 MOTOpP AJIEKTPOBO3a, €CIH
HampsDKEHUE CceTH paBHgeTcss 35 kB, cuma compoTuBiieHHs] JBUKEHUIO
cocraBisieT 5% ot ero Beca, a KI1J[ paBasiercst 80%7

134. [lo ToHKOMY MpPOBOAY, M30THYTOMY B BHUJE IIECTHYTOJbHUKA CO
ctopoHor 10 Tewer Tok 40 A. OnpenenuTb WHAYKIUIO MAarHATHOTO IOJS B
[EHTPE MIECTUYTOJIbHUKA.

135. Ilo ToHKOMY MPOBOAY, M30THYTOMY B BHUJIE MPSIMOYTOJBHUKA CO
ctopoHamu 30 u 40 cm Teuer Tok 60 A. Onpenenuts MHIYKIUIO MarHUTHOTO
0JIS B IICHTPE NPSIMOYTOJILHUKA.

136. DnexTpoH, BIETEB B OAHOPOJIHOE MAarHUTHOE MoJjie ¢ UHAyKiuei 0,2
Tun, cTanm ABUTATHCS MO OKPYKHOCTH pagumycoMm 5 cM. Omnpenenuts MarHUTHBIHN

MOMCHT 9KBUBAJICHTHOT'O KPYI'OBOT'O TOKA.
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137. IlpoBoJaHUK B BUJE TyTd, paBHOU 1 OKPYXXHOCTH paauycom 20 cm,

HaxOAUTCS B OJHOPOJAHOM MarHuTHOM mnoje ¢ wunaykuued 0,3 Tn. Ilo
npoBOJHUKY TeueT Tok 20 A. OnpenenuTs cuity, AEMCTBYIOUIYIO HA IPOBOJIHUK,
€CJIM MarHUTHOE MOJIe NMEPHEHIUKYIIPHO TJIOCKOCTH, B KOTOPOW PaCIOJIONKEH
MIPOBOJHUK.

138. Ilo TpemM TpAMOJMHEHHBIM TMApaUICTLHBIM  IIPOBOJHUKAM,
HaxXOJSIINXCS HA OAMHAKOBOM PACCTOSIHUU, paBHOM 10 cM JIpyT OT Apyra, TEKYT
toku 100 A. B AByX NMpOBOAHUKAX HAIPABICHUE TOKOB COBNAAAET. BrIUMCINTD
CUJTY, NEUCTBYIONIYIO HA €IMHUILY JTUHBI Ka)KJI0T0 MPOBOJIA.

139. 3apsokeHHas dYacTUIa, TMPOIICAINIAsl YCKOPSIOIIYIO Pa3HOCTh
MOTECHIMANIOB 2 KB, ABMXKETCA B OJHOPOAHOM MArHUTHOM IIOJE€ C MHIYKIUEH
15,1 Tn mo okpyxHocTH paaumycoM | cm. Onpenenuts yIEHbHBIN 3aps
YaCTHUIIBI.

140. DeKTpoH ABMKETCS B OJHOPOAHOM MarHUTHOM TOJIE€ C HHIYKIIHCH
9 MTn no BUHTOBOM NMHUM, paanyc KoTopod 1 cM u mar 7,8 cMm. Onpenenutsb
nepuo]1 oOparieHus JEeKTPOHa.

141. B omHOPOAHOM MarHUTHOM TOJie C WHAyKOMed 2 Ti JaBUKeTCs
MPOTOH MO BUHTOBOW JIMHUU ¢ paauycoM 10 cMm u marom 60 cMm. Onpenenutsb
KMHETUYECKYIO DHEPTUIO TPOTOHA.

142. 3apsokeHHast YacTUIIA, ABUTASCh B CKPEIICHHBIX MO MPSMBIM yTIIOM
K
anekrpudeckomy (E=400—) wu wmaramtHomy (B=0,25Tn) mnonsax, He
M

HUCIIBITBIBACT OTKIIOHCHHUA IIpH OIIPCACICHHOM 3HAYCHHH CKOPOCTH VO'

OnpenenuTs 3Ty CKOPOCTb.

143. DnekTpoH, UMEIOINK KHHETHYECKy0 3Hepruto 1,5 MpB, nBmwxkercs
B OJIHOPOJHOM MAarHMTHOM IIOJI€ 1O OKPYKHOCTH. MHIyKIIMS MarHUTHOTO TOJIS
0,02 Tn. OnpenenuTs nepuo oOpalieHust dIESKTPOHA.

144. TIpotoH, mpolIeauid YCKOPSIONIYI0 pa3HOCTh noteHnuanos 800 B,

BJICTACT B OJHOPOJHBIC CKPCHICHHLIC IIOJ IPAMBIM YITIOM OJJCKTPHYCCKOC H
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marauTHoe (B =50wmTn) mons. Onpenenuts HAMPSHKEHHOCTD JIEKTPUUECKOTO

OJIs1, €CJIM MPOTOH JABUKETCS B CKPEILIEHHBIX MOJISIX MPSIMOJIMHENHO.

145. Tlo TOHKOMY MPOBOJIOYHOMY KOJIbILy Te€YeT TOK. He M3MeHssl Chiibl
TOKa B MPOBOJIHUKE, MYy MpuAad (GopMy MPAaBUIBHOTO MIECTUYTOIbHUKA. Bo
CKOJIbKO pa3 U3MEHWIACh UHAYKIIHUSI MAarHUTHOTO TOJIs B LIEHTPE KOHTYpa?

146. B ogHopogHoM MarHUTHOM mosie ¢ mHaykuuen 0,1 MTn nBukercs
ANIEKTPOH MO BUHTOBOU NMHUU. ONPEAETUTh CKOPOCTh AIEKTPOHA, ECIIH PAJNYC
ee 5 cm, a mar — 20 cMm.

147. TIpotoH ¢ kuHeTHYeCcKOW sHepruedt 1 M»sB Bieten B ogHOpOIHOE
MarHutHoe mosie ¢ uHaykuuer 1 Ti, nmepneHIuKyIsIpHO JIMHUSM UHIYKIIHUH.
KakoBa pomkHa OBITh MPOTSIKEHHOCTH MOJISI B HAIMpPABICHUH, MO KOTOPOMY
JeTeNl TMPOTOH, YTOOBI OHO W3MEHWJIO HAIpaBJIEHWE JBIXKCHHS IMPOTOHA Ha
IIPOTUBOIOJIOKHOE?

148. KBagpartHas mpoBOJIOYHAsI paMKa pacloJiokeHa B OJHOM TMJIOCKOCTH
C JJUHHBIM MpPSIMBIM MPOBOJOM TaK, YTO JIBE €€ CTOPOHBI NapaslielIbHbI
npoBoay. [lo pamke u mpoBoay TekyT oauHakoBbeie TOkH 1000 A. Onpenenutsb
CUIy, JIEHCTBYIOIIYIO Ha paMKy, €Ciu Onrpkaiiiias K MpoBOAY CTOPOHA pPamMKu
HaXOJUTCSl Ha PACCTOSIHUM, PABHOM €€ JIJIUHE.

149. TlpoBoaHWK B BHJE TOHKOTO TOJYKOJbIla paauycom 10 cm
HaXOJWUTCS B OJHOPOJHOM MarHuTHoMm 1oje ¢ uHayknuer 50 mTn. Ilo
MpOBOJHKKY TeueT ToK 10 A. Haittu cuny, AelCTBYIONIYIO HA MPOBOJAHUK, €CIIH
MJIOCKOCTh KOJIbLIa MEPIEHAUKYISIPHA TUHUAM UHAYKIUA MATHUTHOTO TOJISL.

150. JlnuHa cTampHOTO CepACYHMKA TOpOoWAa paBHA 2,5 M, JJIMHA
BaKyyMHOTO 3a30pa 1 cM. Uucno ButkoB B 00MoTKe paBHO 1000. ITpu cune Toka
B 20 A uWHAOyKUMS MarHuTHOro moisisi B 3azope paBHa 1,6 Tin. Onpenenutsb
MarHUTHYIO POHUIIAEMOCTb CTaJIH.

151. JlnunHa CTaabHOTO CeplieYHUKA Topouaa 1 M, BO3AYyIIHOTO 3a3opa 3
MM. Ywmcio ButkoB B o0MoTKe Topomma 2000. HaitTu HampsyKeHHOCTH

MarHUTHOIO MOJIS B 3a30p€ NpH cuje Toka 1 A.
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152. Topous HaMOTaH Ha CTAJbHOE KOJBIIO CEUYCHHUEM 5cm?. [Ipu cune

Toka 1 A marHutHbeii oToK paBeH 250 MB6. Omnpeaenutb 4uciao BUTKOB Ha
CAVHMUITY JTHHBI.

153. OmnpenenuTs TOK B 00MOTKE Topousa, coaepskaiieit 400 BUTKOB Ha
SAVHMUITY JTMHBI, HEOOXOAMMOTO JIJIs TTOJTyYeHHsT MarHuTHOTO motoka 0,3 MBO B

CTaJIbHOM CEpACYHHUKE, €CIIH JJIMHA CpeJHEd JWMHUU paBHa 1,2 M, muomanb
2
MOTIEPEYHOT0 CEUEHHUsI TOpouia paBHa 2,5¢cm”.

154. OnpeaenuTh YUCIO BUTKOB B OOMOTKE TOpOHa IPHU KOTOPOM B
y3KOM BaKyyMHOM 3a30pe JUIMHOW 3,6 MM MarHuUTHash MHAYKIH OyIeT paBHA
1,4 Tn. Jnuna topouna no cpenneil nuHuu paBHa 0,8 M. Cuna Toka 28 A.
CeplieyHUK — CTalIb.

155. Topoua co CTaJIbHBIM CEepJICUHUKOM nMeeT 10 BUTKOB Ha KaxKIbIil

CaHTUMCTP AJINHBI. ITo o6MoOTKe TeueT TOK 2 A. BBIUMCINTH MAarHUTHBIA IMOTOK
2
B CCPACYHHUKE, CCJIN €TI0 CCUCHHC dcem”.

156. OOMoOTKa TOpOHWIa, WMEIOIIETO CTAIBHOW CEpPACYHHUK C Y3KUM
BaKyyMHBIM 3a30poM, coaepkut 1000 ButkoB. [1o oomoTke Teuet Tok 1 A. Ilpu
KaKo¥ JJIMHE BaKyyMHOTO 3a30pa WHAYKIMS MArHUTHOTO TOJS B HEM Oyjer
paBHa 0, 5 Tn? Jlnnna Toponaa no cpeaHen JMHUM paBHa 1 M.

157. DnexTpoMarHuT B opme NMOAKOBBI uMeeT 0OMOTKY U3 1000 BUTKOB,
o kotopoil TeyeT Tok 20 A. OnpeaenuT MHIYKIUIO MarHUTHOTO IOJIS, €CJIH
JJIMHA CpeIHEed JWHMKA paBHa | M, anuHa 3a3opa | cM, a MarHuTHasd
MPOHUIIAEMOCTh cepieunnka paBHa 1000.

158. DnekTpOMarHuT U3TOTOBJICH B BHJIC TOPOUIA CO CPEAHEH AIUHOM 51
CM U UMEEeT BaKyyMHbIH 3a30p IiauHON 2 MM. OOMOTKa TOpouJa PaBHOMEPHO
pacrpefereHa 1o ero ajinHe. Bo CKOJbKO pa3 yMEHBIIUTCS WHIYKIHUS
MarHMTHOTO TIOJISI B 3a30P€, €CJIU €ro JUIMHY YBEJIUYUTh B TPU paza. MaruutHas

MPOHUIIAEMOCTh cepieuHrKa paBHa 800 1 cuuTaeTcsi HOCTOSTHHOM.
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159. Ha cranpHO€ KOIbII0 HAaMOTaHO B oauH cyioii 500 BUTKOB MpOBOJA.
Cpeanuii nuametp koJsibla 25 cMm. OnpenenuTs MHAYKIUI0 MarHUTHOTO MOJIS
BCTaJIM [P CUJIE TOKAa B OOMOTKE paBHOH 2,5 A.

160. UyryHHoe KOJBIIO MMEET BO3AYIIHBIN 3a30p AMUHOW 5 mMm. JlnnHa
cpenHeil nuHuM Kojblia paBHa 1 M. CKOJBKO BHUTKOB COAEPKUT OOMOTKAa Ha
KOJIbLIE, €CIU NpU CWiIe TOKa 4 A MHIYKIMS MarHUTHOTO IIOJISL B BO3IYLIHOM
3a3ope pasHa 0,5 Tn?

161. OnpenennTs MHIYKIUIO U HANIPSHKEHHOCTh MAarHUTHOTO TOJISl HA OCH
Topouaa Oe3 cepAcUHHKa, M0 OOMOTKE KOTOporo, cozepxkamieii 200 BHUTKOB,
uaer Tok 5 A. Brewmnnii quamerp toponaa paseH 30 cMm, BHyTpeHHHM - 20 cMm.
Kak u3MeHHTCS OTBET, €CIIM B TOPOUJI IOMECTUTD CTAIbHOU CEPACYHUK?

162. Ilmockwii KOHTYp C TOKOM S5 A CBOOOJHO YCTAaHOBHWJICS B

OTHOPOJHOM MarHuTHoM none ¢ uHaykuued 0,4 Tn. Ilnomans koHTypa
100 cm®. TlommepxkuBas TOK B KOHTYpE HEU3MEHHHIM, €ro MOBEPHYJIH

OTHOCHUTEJILHO OCH, JIEKalleil B MIOCKOCTU KOHTYpa, Ha yrou 40°. OnpenenuTs
COBEPILIEHHYIO ITPU 3TOM padoTy.

163. Ilo kombIly, cieTaHHOMY M3 TOHKOTO THOKOTO TIpoBojia paauycom 10
cM, TedeT ToKk 100 A. TlepneHAUKYISPHO IIOCKOCTH KOJIbLIa BO30YXKIEHO
MarHutHoe mojie ¢ uaayknuend 0,1 Tn. Onpeaenuts pabOTy BHEIIHUX CHJI,
KOTOpBIE, JACHCTBYsS Ha MPOBOA, Ae(OPMUPOBAIM €ro U NpUiaIu eMy (GopMy
kBajapara. Cuiia Toka IpH 3TOM NOAJIEPKUBANTACH TOCTOSHHOM.

164. Butok, mo xotopomy TeueT TOok 20 A, cBOOOJHO YyCTaHOBWJICS B
OHOPOJAHOM MarHUTHOM nosie ¢ uHaykuuen 0,016 Tn. Jlnamerp BUTKa paBeH

20 cm. Ompenenuth pabOTy, KOTOPYKO HaJ0 COBEPIIUTH, YTOOBI MOBEPHYTH

1 o
BUTOK Ha yTroJ E OTHOCHUTCIIbHO OCH, COBIIAAAIOIICHU C TUAMCTPOM BUTKaA.

165. Pamxa momaneto 200 cM® paBHOMEPHO BpAIIAETCAd C YACTOTOH

10 ¢™' oTHOCHTENBHO OCH, JekKaleil B MIIOCKOCTH PaMKH M TepIeHNKYIApHOI

JUHUSIM MHIYKIUWA OJHOPOJHOIO MAarHUTHOTO moJyiss ¢ uHaykuwen 0,2 To.
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KakoBo cpennee 3nHauenue DJIC uHAYKIMUMU 32 BpeMsi, B TEUCHHE KOTOPOTO
MarHdTHbBIA MOTOK, MPOHU3BIBAIONIMNA paMKy, HU3MEHSAETCS OT HyJIs [0
MaKCUMAaJIbHOTO 3HAYCHUS?

166. K wucToyHuKy TOKa C BHYTPEHHUM CONpOTHBICHHEM 2 OM
MOJKJIIOYAIOT KaTyIIKy ¢ MHAYKTUBHOCTHIO 0,5 'H u compotuBieHuem 8 Ow.
OnpenenuTh BpeMs, MO HCTEYEHUU KOTOPOro TOK B menu jgocturaet 0,5
NPENEIbHOIO 3HAUYCHHUS.

167. Onpenenuth cuily Toka B renu depe3 0,01 ¢ mocie ee pa3MbIKaHHUS.
Comporusnenne unenu 20 Owm, wuHaykruBHocth 0,1 T'n. Cuma Toka na0
pa3mbiKaHus 1ienu Obuia paBHa S50 A.

168. McTouHUK TOKa 3aMKHYJIM Ha KaTyIIKy ¢ conportuBienueM 10 OM u
MHIYKTUBHOCTBIO | I'H. Uepes3 CKOJIbKO BPEMEHH CHJIA TOKA B LENH JTOCTUTHET
0,9 nmpenenbHOTO 3HAUECHUS.

169. Cuna toka B menu ¢ WHAYKTUBHOCTHIO 1 I'm B Teuenwe 0,69 c
ymenbmaercss a0 0,001  mepBonawansHOro  3HadeHus.  OnpenenuTb
COIPOTHUBJICHUE 1IEMN.

170. Pamkxa wu3 mpoBoga compotuBieHueM 0,01 Owm paBHOMEpHO
Bpalaercss B OJAHOPOAHOM MarHuTHoMm mnojne ¢ uHaykauedr 0,05 Tn. Ochb

BpAICHUS JIKUT B IJIOCKOCTH PAMKHU M MEPHEHANKYJISIPHA TUHUSAM UHIYKIIHH.
ITnomtaas pamku papHa 200 cM”. HaiiTy, Kakoif 3aps mpoTeyeT yepes paMKy 3a

BpeMsi moBopoTa ee Ha yroi 30° B cnenyromieM ciydae: oT 0 qo 30°.

171. B ogHO# TIIIOCKOCTH ¢ O€CKOHEYHO JIJTMHHBIM MPSMBIM TIPOBOJIOM, T10
KOTOpOMYy TedyeT TOK 50 A pacmojiokeHa IUIOCKash paMKa Tak, 4TO OoJbIas
CTOpPOHA €€ NIMHOW 65 cM MmapajuiesibHa IPOBOAY, @ PACCTOSIHUE OT MPOBOAA 10
OnmvKkaieil U3 HUX paBHO ee mmpuHe. Kakoi MarHUTHBIN MOTOK MPOHU3BIBACT
pamMKy?

172. B ogHO# TUIOCKOCTH ¢ OECKOHEYHO JIFTMHHBIM MPSMBIM ITPOBOJIOM, TIO
KoTopomy TeueT TOoK S50 A pacrnosiokeHa IUJIOCKas KBajpaTHas pamKa co

ctopoHoii 30 cm. Pamka pacnosnoskeHa Tak, 4To Onwkaillias CTOpoHa ee
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yaaieHa oT mnpoBoja Ha pacctossHue 20 cM. Kakoil MarHuTHBII MNOTOK
MIPOHU3BIBAET PAMKY?

173. Tonkuii MeaHBIM TPOBOJ Maccol 1 r cOrHyT B BHUAE KBajapaTa, U
KOHLIBI €ro 3aMKHYTHl. KBajipaT moMeIlleH B MarHuTHOE noje ¢ uHaykuuen 0,1
Tn Tak, 4YTO IJIOCKOCTh €r0 MNEPIEHIUKYJApHA JIMHUAM HWHIYKIUU TIOJIA.
OnpenenuTs 3apsa, KOTOPbIM MPOTEYET MO MPOBOJHUK, €CIU KBaApaT, MOTIHYB

34 ITPOTUBOITIOJIOKHBIC BEPIINMHBI, BBITAHYTH B JIMHUIO.

174. Pamka, comepxkamas 1000 Butkos 100 cM”, paBHOMEPHO BpaIaeTcs

[ -1 4 A
¢ vactoroir 10c~ B marHuTtHOM Tone ¢ HanpsbkeHHOcThIO 10" —. Ochb
M

BpAICHUS JISKAT B TUIOCKOCTH PAMKU W TIEPIECHANKYISIPHA JTUHUSM WHITYKIIAN
MarHutHoro  mojisa.  Omnpenenuth  MakcumanbHyro  OJIC  umHAyKIMW,
BO3HHKAIOIIYIO B KOHTYDE.

175. ITo 0OMOTKE JJIMHHOTO COJICHOMJIA CO CTAJIbHBIM CEPJICUHUKOM TEYET
ToK 2 A. OmnpenenuTh 0OBEMHYIO IIOTHOCTh SHEPTHHM MArHUTHOTO IIOJIS B

CepleUHHKe, €U YHCIO BMTKOB Ha KaKJOM CAHTHMETpE JUIMHBI COJIEHOH/A
paBHa 7cM .

176. Haiitu 00BEMHYIO TIUIOTHOCTh JHEPTUM MArHUTHOTO TIOJSI B

KCJIC3HOM CCPACYHHUKE COJICHON A, C€CJIM HAIIPSKCHHOCTh HAMArHW4YHWBaromicro

noJist paBHa 1600 A :
M

177. HanpspkeHHOCTh MArHUTHOTO TOJIST  TOPOMJA CO  CTaJIbHBIM

A A
cepaeunukoM Bozpocia or 200 — nmo 800 —. OmnpenenuTh, BO CKOJBKO pa3s
M M

U3MEHUJIAch MPHU 3TOM 00BEMHASI SHEPTUSI MATHUTHOTO TIOJISL.

178. Ha paccrossaud 1 M OT JJIMHHOTO TOHKOTO MPSIMOTO TMPOBOAA C
TokoM 10 A HaxoauTcs konbLo paguycoM 1 cM. Komibio pacnonoxeno tak. Yro
MarHUTHBIA OTOK, MPOHU3bIBAIONINIM, ero MakcuMaieH. Kakoil 3apsan nporteder

I10 KOJIbIY ITPH BBIKJIIOUYCHHWHU TOKA B HpOBO,Z[HI/IKe?
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179. Tlpu HEKOTOpO# CHiIe TOKA IJIOTHOCTh SHEPTMH MArHUTHOTO TOJIS
JIx
conenHonga (0e3 cepaeunuka) paBHa 0,2 ——-. BO CKOJBKO pa3 yBEIUYMTCS
M

o0OBbeMHasl TJIOTHOCTh SHEPTrUU TPU TOW K€ CUJIE€ TOKA, €CIU B COJCHOU]
BCTaBUTb JKEJIE3HBIN CEPICUHUK?

180. Munykuuss MarHuTHOTO MOJIE TOPOUJA CO CTajJbHBIM CEPACYHUKOM
Bo3pocia ot 0,5 T go 1 Tn. Haiith, BO CKOJIBKO pa3 M3MEHHJIACh 0OBbEMHAs
IUIOTHOCTh SHEPTMH MarHUTHOT'O TOJISI.

181. Ha >xene3Hsblil cepaeyHuK JUIMHON 20 cM Majoro ceueHus: HaMOTaHO
200 ButkoB. Onpenenutb 0ObEMHYIO IJIOTHOCTh 3HEPIHMM MAarHUTHOTO IOJIS B
xenese npu cuiie Toka 0,4 A.

182. TlpoBomouHoe KojibiO paguycoM 10 cM nexut Ha ctoie. Kakoii
3aps] MPOTEUET MO KOJIbIlY, €CIIH €ro MOBEPHYTh C OJJHOW CTOPOHBI HA APYTYIO?
Comnporusiienne konbia 1 Om. BeprukanbHas COCTaBISIOMIAS HWHIYKLINAN
MarHuTHOTO noJist 3emiu paBHa S0 M.

183. O6MoOTKa Topoua C HEMAarHUTHBIM CEpACUYHUKOM nMeeT 10 BUTKOB
Ha KaXJplil caHTUMETp UIMHBL. Ompeneiautb 0o0bEMHYIO IJIOTHOCTh SHEPIHU
MarHATHOTO TIOJIS, €CIIM IT0 OOMOTKE TeUeT TOK 16 A.

184. B ogHopoHOM MaraHuTHoOM nojie ¢ uaaykiuen 0,4 Ti B miockocTw,
MEPIECHINKYJIIPHOW JTUHUAM MUHAYKIMU TOJISI, BPAIIAETCS CTEPKEHb AnnHOou 10

cM. Ocp BpaleHus NpOXOAUT Yepe3 OJWH M3 KOHLOB crepxkHs. Onpenenntsb
Pa3HOCTh MOTEHIMAJIOB HA KOHIIAX CTEPyKHs MpHU yacToTe BpameHus 10 ¢,

185. Ilpum wuHIyKIMM MarHUTHOTO moJs, paBHod 1 Tn, oObemMHas
JIx

IJIOTHOCTh SHEPTMH MarHUTHOTO MMoJis B xkKenese paBHa 200 —-. Onpenenuts
M

MAarivuTHYIO IIPpOHUITACMOCTD JKCJIC3a B OTHX YCJIOBHUAX.

186. MarnuTHasi MHIYKIUS TOJISI MEXKIY TOJIOCAaMH T'e€HepaTopa paBHa
0,8 Tn. Porop umeer 100 BuTkoB miomaasio 400 oM. OrnpenenuTh 4acToTy

BpalllEHHUs] pOTOpa, eciau MakcumanbHoe 3HaueHue DJIC umnaykuuu paBHo 200

B.
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187. Karymka coxepxxutr 1000 ButkoB. I[lnomans mnomepeyHoro
cepaeunuka 10cm’. ITo 0OMOTKE TedyeT TOK, CO3JAIOMIMI MAarHUTHOE IOIE C

unaykuueit 1,5 Tn. Halitu cpennee 3naduenune DJ1C MHAYKIMY, BO3HUKAIOIIEH B
KaTYILKE, €CJIM TOK YMEHBIIAETCS 10 HYyJs 3a Bpems paBHoe 500 MKC.

188. OOMOTKa KaTyIIKH COCTOUT U3 OJHOTO CJIOA, TNIOTHO MPHJIETAIOIINX
JIpYT K IpyTy BUTKOB MEIHOrO IpoBoaa auaMmerpoM 0,2 mm. /lnaMerp KaTymku
paBeH 5 cm. Ilo karymke Teder Tok 1 A. Onpenenuts 3apsii, NPOTEKAKOIIUN
yepe3 KaTyllKy, €CJIU €€ KOHIbI 3aMKHYTh HAKOPOTKO.

189. Cunma Toka B KojieOaTeIbHOM KOHTYpE H3MEHSIETCS I0 3aKOHY:

I1=-0,02sin 400nt. WunyktuBHOCTH KOHTYpa 1 ['m. Halitm: a) mnepuon

KojeOanus, O) €MKOCTb KOHTypa, B) MAaKCUMaJbHOE HAINpSIKEHHE Ha
KOH/ICHCaTOope.
190. KoneGaTenpHblii KOHTYpP COCTOMT M3 KOHJIEHCATOpAa €MKOCThIO 7

MK®, KaTymku ¢ MHAYKTUBHOCTBIO 0,23 I'H m conpotusnenus 40 Om. 3apsn
KoHjeHcatopa  5,6-10*Kn.  Haitru: a) nmepuon  xonebaHus,  6)
jgorapu(pMUUECKUN  JEKPEMEHT  3aTyXaHHs, B) HamuMcaTb ypaBHEHHUE
3aBHCHMOCTH HaIPsHKEHHS Ha OOKIIaJKaX KOHIEHCATOpa OT BPEMEHH.

191. U3meHeHue 3apsia KOHIEHCATOpa KOJIEOATEIBHOTO KOHTYPa 3aJ]aHO
ypaBHenueM: (=0,5-10°c0s200nt. Emxocts koHmeHcatopa 0,05 wMk®D.

Onpenenuth: a) mnepuojx  KosieOaHud, ©O) MaKCUMAJIbHYIO JHEPTHUIO
AIIEKTPUYECKOTO TIOJIS.

192. B kouType, A00poTHOCTH KoTOporo S0 W COOCTBEHHas YacToOTa
kojiebanuii 5,5 kI, BO3HMKAIOT 3aTyxarllue koyiebanus. Uepes CKOIBKO
BPEMEHU YHEPTHs, 3aMaceHHas B KOHTYpEe, YMCHBIIIUTCS B Ba pa3a?

193. Yemy paBHO OTHOIICHWE DHEPrMM  MArHUTHOTO  TIOJIA

K01€0aTeJILHOTO KOHTYpa K SHCPIruu €ro 3JICKTPHUUYCCKOro Mo JJId MOMCHTA

BpeMeHH t = % ?
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194. KoneGaTenbHbIiI KOHTYp COCTOMT M3 KOHAEHcaTtopa eMKocThio 0,2
Mk® ¥® Karymkw ¢ HHAYKTEBHOCTEIO 5,07-10° TI'm. Ilpm kakoM
Jgorapu(pMUUECKOM JEKPEMEHTE 3aTyXaHHs HalpsyKeHUE Ha KOHJIEHcAaTope 3a
10~ ¢ ymenpmuTes B 3 paza? UeMy OpU 3TOM PaBHO CONPOTUBJIEHHE KOHTYpa?

195. KonebatenpHbIN KOHTYP COCTOUT M3 KOHJIeHCaTopa eMKocThio 0,025
MK® u karymku ¢ UHAYKTUBHOCTBIO 1,015 I'H. CompoTuBiieHHMEM KOHTYpa
MO3KHO TIpeHeOpedb. 3apsa konaencatopa 2,5-10° Kn. Hanucars ais JaHHOTO
KOHTYpa YpaBHEHUS 3aBUCUMOCTH HANPSKEHHsI HA KOHJIEHCATOPE U CHUJIBI TOKA B
LEMH OT BPEMEHMU.

196. Kongencarop emkocthto 1 MK®D U Karylika ¢ MHAYKTHBHOCTBIO 1
MI'H n akTtuBHbIM comnpoTtuBieHreM 0,1 OM coeauHEHBI MOCIEIOBATEIBHO K
VCTOYHHKY IIEPEMEHHOI0 HanpspkeHus. OnpeneanTs pe30HAHCHYIO YacTOTYy.

197. B xontype c emkocthio C M WHAYKTUBHOCTHIO L  mpowmcxomsr

CBOOOJTHBIE 3aTyXalolue KoJeOaHus, IPU KOTOPBIX CHJIA TOKA U3MEHSETCS 10
3akony: i=1,-e ™" -sinwt. HaliTu 3aBUCUMOCTb HANPSKEHUS HAa KOHIEHCATOPE

OT BPEMEHH.

198. OOMoOTKa cojieHOWAa C JKEIE3HBIM CEpPACYHUKOM coaepx uT 500
BUTKOB. [[nnHa cepaeunuka paBHa 50 cMm. Kak M BO CKOJIBKO pa3 U3MEHUTCA
UHAYKTUBHOCTh COJICHOWJA, €CIM CHJIa TOKa, MPOTEKAloUIero mno oOMOTKE,
Bo3pacret ot 0,1 no 1 A?

199. KonebatenbHblit KOHTYp UMeeT eMKOCTh 10 Mk®D, HHIYKTUBHOCTH 25
MI'H u conpotuBienre 1 Om. Yepe3 CKOIbKO KOJEOAHWI aMIUIMTyJa TOKa B
ATOM KOHTYpPE YMEHbIIUTCA B "'e" pa3?

200. Ilens, comepsxarias MoCiIeI0BaTeIbHO COSAMHEHHbBIE KOHACHCATOP 1
KaTYyIIKy WHIYKTHBHOCTH C AaKTHUBHBIM COINPOTHBIICHHEM, IIOAKIIOUEHA K
HMCTOYHUKY TIEPEMEHHOTO HAMPSHKEHUS 9acTOTY KOTOPOTO MOKHO U3MEHSTh, HE

MCHAA €TI0 aMIUINTYbI. HpI/I qacToTax ; U @, aMIUIMTyJla TOKa OKa3ajacChb B n

pa3 MEHbIIE PE30OHAHCHOW aMIUIUTYbl. HaliTh pe30HaHCHYIO 4acTOoTYy.
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201. Hampspkenune Ha OOKIaakKax KOHAEHCATOpa B KoJjeOaTeabHOM

KOHType M3MeHseTcs 1o 3akony U=60c0s10’nt. Emkocts xonpencaropa 0,1
Mk®. Haiitu: a) mepuoa kosnedaHus, 0) WHIYKTUBHOCTH KOHTYpa, B) 3aKOH
W3MEHEHUS CHJTBI TOKA B TICTIH.

202. Haiitn Bpewms, 3a KOTOpO€ aMIUIATyAa KOJeOaHWil B KOHTYpE C
noopotHocThio 5000 ymeHbIaeTcsl B JiBa pas3a, €CiId 4acToTa KojebaHuiu 2,2
MI L.

203. Katymika ¢ MHIYKTUBHOCTbIO 7 MI'H U aKTHUBHBIM CONPOTHUBJICHUEM

44 OM NOJKIIOYAIOT CHaYaJla K MCTOYHHUKY ITOCTOSHHOTO Hampsbkenus U, a

3aTe€M K T€HEepaTopy MEPEMEHHOr0 HAaMpsHKEHUS C ACHCTBYIOIIMM 3HAYEHUEM
HanpspkeHuss U, . Ilpu kakoil 4acToTe reHeparopa MOIIHOCTb, NOTpeOisemas
KaTyIIKOH, OyA€T B MATh pa3 MEHBIIIE, YEM B IIEPBOM Cirydae?

204. Karymika anuHo# 50 ¢M M ILIIOIIA/BI0 HOMepeyHoro cedenus 10 cm’
BKJIFOUEHA B IENb NEPEeMEHHOro Toka ¢ yactorod 50 I'm. Yucino BUTKOB
katymku 3000. HailTu akTUBHOE CONPOTUBIIEHUE KATYIIKH, €CJIH U3BECTHO, YTO
cABUT (pa3 MeXKIy TOKOM U HampsbKeHHeM paBeH 60°.

205. ObmoTtka karymkd cocTouT u3 500 BHUTKOB MEIHOTO TMPOBOAA
cevenneM 1 mm°. JimuHa karymku 50 cM u ee amamerp S5 cm. Ilpu Kakoii
4acTOTE NMEPEMEHHOT0 TOKA €€ MOJIHOE CONMPOTHUBIEHHE OyJIeT B 2 pa3a OoJblie
€€ aKTUBHOI'O COITPOTUBIICHHUS?

206. Karymika niauHOM 25 ¢M U paauycom 2 cM umeeT oOMoTKy u3 1000
BUTKOB MEIHOTO TpoBojga cedeHmeM | Mm°. KaTymka BKIIOUEHa B IENb
nepeMeHHOro Toka yactoroi 50 I'u. Bo ckoibKO pa3 akTUBHOE COMPOTUBIICHHE
KATYILIKU MEHBIIIE €€ MOJHOTO COMPOTUBIICHUS.

207. Konnencatop emkoctbio 20 Mk® u akTuBHOE compoTuBieHue 150
OM BKJIIOYEHBI MOCIE0BATENBHO B IIENb NEPEMEHHOIO TOKa ¢ yactoror 50 I'm.
Bo ckoiapko pa3 HampsbKeHHME Ha KOHACHCATOPE MEHbIE HalpsKEHUs

MIPUIIOAKEHHOTO K 1enn?
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208. UunykTuBHOCTD 2,26 MI'H 1 aKTUBHOE CONPOTHBICHUE R BKIIIOUEHBI
napajuielibHO B 1elb NepeMeHHoro Toka wyactotoil 50 T'u. Haiitu
conmpoTuBieHue R, ecnu wu3BeCcTHO, 4YTO cIBUr (a3 Mexay TOKOM U
HarpspkeHueM paseH 60°.

209. AxtuBHOE compoTuBieHME R W HMHAYKTUBHOCTH L coeauHEHBI
MapajuielIbHO U BKIIFOUEHBI B IIEIIb IEPEMEHHOrO TOKA HarpsbkeHnem 127 B u
yactoroi 50 rll. HaliTn aktuBHOE conpoTuBiieHne R 1 MHAYKTUBHOCTH L, eciu
U3BECTHO, YTO MONIHOCTb, MOTJjoliaeMas 1emnbto, pasHa 404 Bt u casur ¢as
MEX1y TOKOM M HampspkeHreM paBeH 60°.

210. B menp mnepemeHHoro Toka HampspkeHuneM 220 B BKIIOUEHBI
1ocJe0BaTeIbHO eMKOCTh C, aKTUBHOE CONPOTUBIIEHUE R ¥ MHTyKTUBHOCTS L.
HaiiTu HampspkeHHe Ha aKTUBHOM CONpOTUBIEHMH Uy, €ciii M3BECTHO, 4YTO
U.=2U, n U, =3U;.

211. Karymika ¢ akTuBHBIM conpoTuBieHreM 10 OM U WHAYKTUBHOCTBIO
L BKIIrOUEHA B LI€Nh IEPEMEHHOTO TOKa HampsbkeHueM 127 B u wactoroit 50 I'.
HaliTh MHIYKTHBHOCTb KaTyIIKH, €CIM H3BECTHO, YTO KaTyIlKa IOIJIOIIAET
motHOCTh 400 BT, a caBur (a3 Mexxay TOKOM U HampsbkeHneM paBeH 60°.

212. AxrtuBHOe comnpotuBieHue 20 Om u wunayktuBHOCTH 0,1 T'H
COEJIMHEHBI TMOCJIEN0BATEIbHO M BKIIOYEHBl B LEMNb IEPEMEHHOTO TOKa
HarnpspkenueM 220 B u wactoroit 50 I'u. Kakast MontHOCTh Oy1€T BBIJEISATHCS B
uenu?

213. KoHuaeHcaTop ®  DJIEKTpHYECKas  JIAaMIIOYKa  COCIUHEHBI
MOCJIEA0BATEIBHO U BKIIFOUEHBI B LIEb IEPEMEHHOTO TOKa HanpsbkeHueM 440 B
u yactotoit 50 I'm. Kakyro eMKOCTh JOJDKEH UMETh KOHJIEHCATOp, YTOOKI uepes
JaMIiouKky rmporekas Tok 0,5 A npu Hanpspkenun Ha Hew 110 B.

214. Karymika ¢ akTuBHBIM compotuBiieHrneM 20 OM U WHIYKTUBHOCTHIO
0,11 I'n BKiIFOYEHA B LIENb NEPEMEHHOTO TOKA HanpsbkeHnem 127 B u wactoron
50 T'u. Haiit MOIIHOCTD, TOTPEOIIEMYIO KaTyILIKOM.

215. B nens nepemerHoro Toka HampspbkenueM 220 B u wactoroit 50 I

BKJIFOUEHBI TIOCIEI0BATENBHO eMKOCTh 35,4 MK®D, mHayktuBHOCTh 0,7 ['H n
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aktuBHOE conpoTtusiaeHue 100 Om. Onpenennuts MOIIHOCTD, BBIIEISIONILYIOCS B
LEIH.

216. Konnencarop emkoctbio 20 MK® u akTHBHOE comnpoTusieHue 150
OM coenvHEHbl MapajuieIbHO M BKIIOYEHBI B LIEMb I[EPEMEHHOIO TOKa C
yactoroil 50 I'l. Bo ckoJibko pa3 TOK B KOHAEHCATOPE MEHbIIE OOIIEero TOKa B
enu?

217. AxrtuBHoe compotuBieHue 10 Om u wungyktuBHOCTH 0,05 T'H
COEIMHEHBI MAPaJUIENbHO U BKIIOYEHBI B LEMb MMEPEMEHHOTO TOKA C 4acCTOTOU
50 I'u. Bo ckOnbKO pa3 TOK B MHAYKTUBHOCTHA MEHBIIIE TOKA B HEPA3BETBICHHOU
qacTH Ienu?

218. Hcnonp3ys CHUMBOJMYECKHMI  METOA  ONPENCNIUTh  IOJHOE

conpoTuBieHne Z u cAaBur a3z tg ¢ Mexay TOKOM M HaIpsSHKEHUEM IIpH

IIOCJICA0BATCIIbHOM COCIUMHCHUU AKTHUBHOI'O COIIPOTHUBJICHUA R n
HHAYKTHBHOCTHU L.
219. I/ICHOHB?)y}I CHUMBOJIMYECCKUI MCTOJ OIIpCACINTD ITOJIHOC

conpoTuBieHne Z u cABuUr a3z tg ¢ Mexay TOKOM M HaIpsSHKEHUEM IpH

MOCJICIOBATEILHOM coeuHeHnr eMKocTh C M MHTyKTUBHOCTH L.

220. Hcnone3ys CHUMBOJMYECKUM  METOJ|  OMNPEICIUTh  TOJHOE
compoTuBiecHue Z u cABUT (a3 1J ¢ MeXTy TOKOM H HaAIMPSHKECHUEM TIPH
MOCJIEIOBATEIFHOM COSAMHEHUN aKTUBHOTO cornpotuBiieHns R u emkoctu C.

221. Vcnone3ys CHUMBOJMYECKUM  METOJ| ONPEICIUTh  TMOJHOE
conpoTuBieHne Z u cABUr (a3 1g ¢ Mexay TOKOM U HaMpsSHKEHUEM TMpU
napajieIbHOM COSMHEHNUN aKTUBHOTO CONpoTUBIeHUs R u mHaykTHBHOCTH L.

222. Vcnonme3ys  CHMBOJMYECKUM  METOJ  OMPEACIHTHh  TOJHOE
conpoTuBieHue Z u cABUT (a3 1J ¢ MexXay TOKOM U HaMpsSHKEHUEM TMIpU
napajyieIbHOM coeuHEeHUU eMKOCTH C U MHIYKTUBHOCTH L.

223. Hcnonb3yss CHMBOJIMUECKHUNA  METOJA  ONPEIEIUTh  TOJIHOE

conpoTuBieHne Z u cABur a3z tg ¢ Mexay TOKOM M HaNpsHKEHUEM MpH

napaJui€JIbHOM COCAMHCHUN AaKTHUBHOI'O COITPOTHUBJICHUA R u emxoctu C.
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224. llapamnenbHO AaKTUBHOMY COMNPOTHBICHHIO R BKIIOUEHBI
NIOCJIEOBATENBHO COE€IUHEHHbIE eMKOCcTh C M MHAYKTHBHOCTH L. Mcnonb3ys
CUMBOJIMYECKUII METOJ ONpEAENIUTh IMOJHOE CONpOTUBIEHHE Z U cABUT (a3

tg @ MexXay TOKOM U HAIPSIKCHUEM.

225. TlapannenbHO KOHAEHCATOPY €MKOCThI0 C TONKIIFOYEHA KaTyIlKa
WHIYKTUBHOCTH C AaKTUBHBIM CONPOTHUBJICHHEM R W WHIYKTUBHOCTBHIO L.
Wcnonb3yss CUMBOJIMYECKHI METOJI ONPEICIIUTh TMOJHOE CONMPOTUBJICHUE Z H

caBur ¢a3 tg ¢ Mexay TOKOM U HAIPsKEHUEM.

226. IlapamnensHO WHAYKTUBHOCTH L BKIIIOUEHBI MOCIIEIOBATEIHHO
coequHeHHble eMKocTh C W akTMBHOe comportuBieHue R. Vcnoas3ys
CUMBOJIMYECKUII METOJ OMpEACNTUTh MOJTHOE CONMpOoTHBIeHHEe Z W cABur (a3

tg @ MexXay TOKOM U HAIIPSIKCHUEM.

227. TlapamnenbHO KOHAEHCATOPY €MKOCThI0 C TOIKIIIOYEeHA KaTyIlKa
WHJYKTUBHOCTH C AaKTUBHBIM CONpOTUBIeHWEM R u wuHAykTuBHOCTHIO L.
Hcnonb3ysi CUMBOIMYECKUM METOJI ONPENEIUTh IMOJTHOE COMpOTUBIEHUE Z U

casur a3 tg ¢ MeXIy TOKOM U HaIPSHKCHHUEM.

228. TlapainenbHO aKTUBHOMY  COMNPOTUBIEHHUIO R BKIIIOUEHBI
MOCJIeIOBATENbHO coequHeHHble eMKocTh C U MHAyKTuBHOCTH L. Mcmonb3ys
CUMBOJIMYECKUN METOJI OMPEICIUTh IOJTHOE COMpOTUBIeHWE Z W cIBHTr (a3

tg @ Mexay TOKOM U HaIPSKEHUEM.

229. Hcnone3ys CHUMBOJMYECKUM  METOJ|  OMNPEIEIUTh  TOJHOE

conpoTuBieHne Z u cABur a3z tg ¢ Mexay TOKOM M HaIpsSHKEHUEM NpH

napayieIbHOM COSAMHEHUN aKTUBHOTO CONPOTHRICHH R 1 mHAyKTHBHOCTH L.
230. MHcnone3ys  CHUMBOJMYECKUM  METOJ|  OMNPEICIUTh  MOJHOE

conpoTuBieHne Z u cABUT (a3 1g ¢ Mexay TOKOM M HaIMPSHKECHUEM TIPH

mapauiCJibHOM COCANMHCHUHN CMKOCTH Cu HHAYKTHBHOCTHU L.
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Tabauna BapuaHToB 2

Bapuant Howmep 3agaun

1 1 311349 |79 68| 9 | 120 | 106 | 92 | 122 | 134 | 164 | 214
2 2 3214|5080 |69 ] 91 | 121 | 107 | 93 | 123 | 135 | 165 | 215
3 3 [33]15 |51 81 ]|70| 92 | 122 | 108 | 94 | 124 | 136 | 166 | 216
4 4 |34]16 |52 |8 | 71| 93 | 123 | 109 | 95 | 125 | 137 | 167 | 217
5 5 |35 17 | 53 | 83 | 72| 94 | 124 | 110 | 96 | 126 | 138 | 168 | 218
6 6 |36 |18 | 54 | 84 | 73| 95 | 125 | 111 | 97 | 127 | 139 | 169 | 219
7 7 |37119 |55 |8 | 74| 96 | 126 | 112 | 98 | 128 | 140 | 170 | 220
8 8 |38 20 |56 |86 | 75| 97 | 127 | 113 | 99 | 129 | 141 | 1/1 | 221
9 9 |39|21 |57 |87 | 76| 98 | 128 | 114 | 100 | 130 | 142 | 172 | 222
10 10 |40 22 | 58 | 88 | 77 | 99 | 129 | 115 | 101 | 131 | 143 | 173 | 223
11 11 |41 )23 |59 | 89 | 78 | 100 | 130 | 116 | 102 | 132 | 144 | 174 | 224
12 12 |42 24 | 60 | 49 | 79 | 101 | 131 | 117 | 103 | 133 | 145 | 175 | 225
13 13 |43 25 |61 | 50 | 80 | 102 | 132 | 118 | 104 | 90 | 146 | 176 | 226
14 14 |44 26 | 62 | 51 | 81 | 103 | 133 | 119 | 105 | 91 | 147 | 177 | 227
15 15 |45 27 | 63 | 52 | 82 | 104 | 90 | 120 | 106 | 92 | 148 | 178 | 228
16 16 |46 | 28 | 64 | 53 | 83 | 105 | 91 | 121 | 107 | 93 | 149 | 179 | 229
17 17 |47 129 | 65 | 54 | 84 | 106 | 92 | 122 | 108 | 94 | 150 | 200 | 230
18 18 |48 30 | 66 | 55 | 85 | 107 | 93 | 123 | 109 | 95 | 151 | 201 | 134
19 191 |31 |67 |5 |8 | 108 | 94 | 124 | 110 | 96 | 152 | 202 | 135
20 20 2 |32 | 68 | 57 | 87 | 109 | 95 | 125 | 111 | 97 | 153 | 203 | 136
21 21 1 313369 |58 |88 | 110 | 96 | 126 | 112 | 98 | 154 | 204 | 137
22 22 14 |34 | 70|59 |89 | 111 | 97 | 127 | 113 | 99 | 155 | 205 | 138
23 23|15 |3 | 71|60 |49 | 112 | 98 | 128 | 114 | 100 | 156 | 206 | 139
24 2416 | 36 | 72| 61 | 50 | 113 | 99 | 129 | 115 | 101 | 157 | 207 | 140
25 25| 7 |37 | 73 |62 |51 | 114 | 100 | 130 | 116 | 102 | 158 | 208 | 141
26 26 | 8 | 38 | 74 | 63 | 52 | 115 | 101 | 131 | 117 | 103 | 159 | 209 | 142
27 2719 |39 | 75|64 | 53| 116 | 102 | 132 | 118 | 104 | 160 | 210 | 143
28 28 110 | 40 | 76 | 65 | 54 | 117 | 103 | 133 | 119 | 105 | 161 | 211 | 144
29 29 |11 |41 | 77 | 66 | 55 | 118 | 104 | 90 | 120 | 106 | 162 | 212 | 145
30 30112 |42 | 78 | 67 | 56 | 119 | 105 | 91 | 121 | 107 | 163 | 213 | 146
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Pa3zoen 3

3amayu no onTHKe U ATOMHOI pu3uKe

1. Jlamma, B KOTOPOM CBETSIIMMCS TEJIOM CIYXHUT PaCKaJICHHbBIN IIAPUK
auaMeTpoM 3 MM jaer cuiy cBera 85 Kn. Hailth spkOCTh namIibl, €ciu
chepuueckast KoJjiba JaMIIbl CAeIaHa: a) U3 MPO3pavyHOro CTeKja, 0) U3 MaTOBOIO
cTekia. Jlnamerp ko006l TamIbl 6 cM.

2. Jluct Gymaru mromansio 300 cM’, OCBEIACSTCS JTAMIIO ¢ CHIIOH CBeTa
100 Kz, npuuem Ha smet nagaet 0,05 gacTh BCEro nmochuiaeMoro JIaMIIOHd CBETA.
Haiitu ocBenieHHOCTh IUCTa OyMaru.

3. Ha nHo cocyna, HamosHeHHOro BoJoM 10 BbicoThl 0,1 M, momerieH
TOYEYHbII HCTOYHHK cBeTa. Ha TmOBEpXHOCTHM BOJBI IUIABAeT KpyrJias
HEIpPOo3payHas IUTACTUHKA TAK, YTO €€ UEHTP HaXOAUTCS HaJl HCTOYHUKOM CBETA.
Kakoli HauMeHbIINN nuaMeTp JOHKHA UMETh 3Ta IUIACTUHKA YTOObI HU OJUH
Jy4 HE MOT BBIMTH Yepe3 MOBEPXHOCTh BOJIBI.

4. Ilpu npoxoxaeHuu ceera yepes cioil 10% pacTBopa caxapa TOJIIIHUHOMI
15 cM IUIOCKOCTb KOHIGHTparmu moBopadmBaercst Ha yrom 13°. B gpyrom
pPacTBOPE B CJI0€ TOIHUHOM 12 ¢M IJIOIAAb NOJSAPU3ALMH IOBEPHYJIACh HA yTOJ
7,2°. HaiiTi KOHIIGHTPALIIO BTOPOTO PACTBOPA Caxapa.

5. 'opHU30HTANBHBIN JIyd CBETa MaJaeT Ha BEPTUKAJIBHO PACIOIOKEHHOE
3epKaJio. 3epKaJIo 3aTeéM MOBOPAYMBAIOT HA YIOJI « OKOJIO BEPTUKAIBHOW OCH.

Ha kakoli yron f moBepHETCS OTpaKEHHBIN JIyY.

6. HaliTh OCBENMIEHHOCTh Ha TIOBEPXHOCTH 3€MJIH, CO3/1aBaCMYIO
HOpMaJIbHO Tajaromumu jJydamu CoiHia. paccrosituue ot 3emiau a0 ComHia
150 mun. kM. SApkocts ConHila 1,2'109 KI[/MZ, €ro pajnyc 6,96'105 KM.

/. Chnupanb »snekTpuueckol mjammouku c¢ cwiod cera 1000 Kng
3aKJII0Y€Ha B MAaToBYyI0 cdepuueckylo kon0y auamerpom 20 cMm. Haiitu
CBETOBOM TMOTOK, H3JIy4aeMbld 3THUM HCTOYHHUKOM CBETa, €ro CBETUMOCTh W
APKOCTb. HaliTM OCBEHIEHHOCTh, CBETUMOCTh M SIPKOCTb 3KpPaHa, Ha KOTOPBIU

nagaet 10% yka3zaHHOTO CBETOBOTO IMOTOKa MCTOYHWKa cBeTa. Koaddumment
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OTPaXKEHHS CBETA MOBEPXHOCTBHIO dKpaHa paBeH 80%, mromans sxpana 0,25 M.
CunTarb, YTO IOBEPXHOCTh PACCEUMBAET CBET IO 3akoHY JlambepTa.

8. Jlunza c ¢okycHbIM paccTossHHEM 16 cM JaeT pe3koe n3o0pakeHue
npeaMeTa Mpy JBYX MOJOKEHUSIX, pACCTOSHUE MEXIy KOTOpbiMH 6 cMm. Halitu
MOJIHOE PACCTOSIHUE OT MpeaMeTa J0 dKpaHa.

9. Ha miockonapamienpbHyl0 CTEKISHHYIO IUIACTHHY C ONTHUYECKHUM
TokasaTesneM MpenoMIeHns 1,5 i TomumHoi 5 cM magaer mox yriom 30° myu
ceera. OmnpenenuTsh OOKOBOE CMEIEHUE Jy4a, MPOMICAIIErO0 CKBO3b ATY
IUTACTUHKY.

10. B monieHs BO BpeMs BECEHHETO M OCEHHETO paBHO/IeHCTBHs COJTHIIE
CTOMT Ha DKBATOpE B 3€HHUTE. BO CKONBKO pa3 B 3TO BpPEMsS OCBELICHHOCTH
MOBEPXHOCTU 3€MJIM Ha 3KBAaTOpE OOJIbLIE OCBEIIEHHOCTH MOBEPXHOCTU 3EMIIH
B Cankrt-IlerepOypre, mupoTa KOTOPOTO 60°.

11. Ompenenutb, BO CKOJBKO pa3 oOCIAOUTCS WHTEHCHUBHOCTH CBETA,
MPOIIEIIETO YePe3 JBA «HUKOJIS», PACIOJIOKEHHBIX TaK, YTO YTOJ MEXIY HX
IIABHBIMH ILUIOCKOCTSME paBeH 60°, a B Ka)KIOM U3 «HHKOICH» Tepsiercs 8%
WHTEHCUBHOCTH NAJAlOUIEro Ha HEro CBETA.

12. B nenn Becennero paBHojeHcTBUA Ha CeBepHoit 3emiie ComHIE CTOUT
B momaens mox yraom 10° k ropmsonTy. Bo CKONBKO pa3 OCBEIICHHOCTB
IUIOLIAAKYA, TIOCTABJIEHHONM BEpPTUKAIBHO OyAeT OoJblIe OCBEUIEHHOCTH
TOPU30HTAIIBHOMW TUIOMIAKH.

13. OmpenenuTh CTENeHb MOMAPU3ANUN YACTUYHO TOJISPHUIOBAHHOTO
CBETa, KOTOPBIM MpEeACTaBIseT cOOOM CMECh €CTECTBEHHOIO CBETa C IIJIOCKO
MOJISIPU30BAHHBIM, €CJIM  HMHTEHCHUBHOCTh TMOJIIPU30BAHHOTO CBETAa paBHA
WHTEHCUBHOCTU €CTECTBEHHOTO.

14. T'opu30HTAIBHBIN JTy4 CBETA MaJaeT HA BEPTUKAJIBHO PACHOI0KEHHOE
3epKajo. 3epKalio MOBOPAYMBAETCS HA yrojd a OKOJO BepTHUKaIbHOW ocu. Ha

KAaKOM yroJ OBEPHETCSA OTPAXKEHHBIN JTy4?
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15. Onpenenuts paccTOSTHUE OT ABOSIKOBBITYKJIOW JIMH3bI MPEAMETA, MPU
KOTOPOM DPAaCCTOSIHHE OT MpeAMeTa J0 JCHCTBUTEIHLHOTO M300paKeHus OyaeT
MUHUMAJIbHBIM.

16. Cnwmpans smektpuyeckod sammnoukun c¢ cuwiod cera 1000 Kp
3aKi04eHa B MaToBYlO cdepuyeckyto kosnlOy aumamerpom 20 cm. Haittu
CBETOBOH MOTOK, M3IY4aeMbIii 3TUM HCTOYHHUKOM CBE€Ta €ro CBETUMOCTh U
SPKOCTb.

17. JloxaxuTe, 4TO B TOM CiIy4ae, KOTJa sIPKOCTh UCTOYHUKA HE 3aBUCHUT
OT HaNpaBJIEHUs, CBETUMOCTh R U IpKOCTh B CcBsi3aHbl COOTHOIIEHUEM R = 7B.

18. OnpenenuTh CBETOBOW IMOTOK, M3TyYaeMbI TOYCUHBIM HUCTOYHHUKOM
CBETA BHYTpPb TeJeCHOro yria, paBHoro 0,4 cp, ecnu cuina cBeta ucrouynuka 100
Kn.

19. B ombite FOHra paccrosuaue mexay mmensmu d = Lwwm, a paccrosiaue |
OT 1eseil 10 skpaHa paBHO 3 m. Onpenenute: 1) monoxeHue NepBOl CBETION
MOJIOCHI; 2) TIOJIO)KEHHE TPEThed TEMHOM IOJIOCHl, €CIM IIEIN OCBEIIATh
MOHOXPOMATHYECKHUM CBETOM C JITUHOM BOJHBI A = 0,5 mKm.

20. Ha pacctosHMM 5 M OT WCTOYHHKA CBETa HAXOIUTCS KBAaApaT CO
ctopoHoi 10 cMm, mocTaBJI€HHBIN MEPICHANKYJSIPHO NadaroiuM Jiydam. Kakoi
CBETOBOW MMOTOK MAaJaeT Ha ATOT KBaJpaT, €CJIM CHJIa CBETa MCTOYHHMKA paBHA
800 Kx.

21. Paccrosinue ot Oumnpusmbl DpeHens 10 y3KOW IETW U DKpaHa
COOTBETCTBCHHO paBHO a — 30 cm ub = 1,5 m. bunpusma crexnsanas (h = 1,5) ¢
npenoMisomuM  yriiom f = 20'. Onpenenute UIMHY BOJHBI CBETa, €CIU
IMpUHA UHTEPHEPEHITMOHHBIX TI0JIOC AX = 0,65 Mmm.

22. Kakylo OCBEIIEHHOCTh co3laeT Jjamma cujod ceera 120 Kg Ha
paccrosiHny 2M? CUuTaTh JaMIly TOUEUHBIM HCTOYHUKOM CBETA.

23. Ha miockomapaiienbHyIO IJICHKY C MOKa3aTelleM IMpesioMJICHUs N =
1,33 mox yrmom 1 = 45° magaer mapaielbHBIA IMydoK O€JI0ro cBera.
Onpenenure, TpUH KaKOWM HAWMEHBIIEH TONIIMHE IUICHKH 3€pKajbHO
OTPa)KeHHBIM CBET Hau0O0JIee CUIILHO OKPACUTCS B XKEIThIN 1BET (A = 0,6 mrm).
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24. Hag 1eHTpoM KPYTJIOrO CTOJa JUAMETPOM 2 M Ha BBICOTE 2 M BHCHUT
namna cuioi ceera 200 K. Onpeaennuts 0CBEIEHHOCTh CTOJIA HAa €r0 Kpasix.

25. VYcraHoBka i HaOmrojeHusi kojer, HpioroHa ocBemiaercs
MOHOXPOMATHYECKHUM CBETOM C JJIMHOW BOJHBI A = (0,6 MKM, TamaroIIAM
HOpMaJbHO. [IpoCTpaHCTBO MEXAy JHUH30M UM CTEKISIHHOW IUIACTUHKOMN
3aMOJHEHO KUJKOCThIO, U HAOMIOJACHUE BEJETCS B IpoxoadiieM cBere. Panuyc
KpUBH3HBI JIUH3BI R = 4 m. Onpenenure nokazareiab NPEJIOMIICHUS KUIAKOCTH,
€CJIM PaJyCc BTOPOTO CBETJIOTO KoJbla I' = 1,8 mm.

26. OCBEIIEHHOCTh TUIOCKON MOBEPXHOCTU MPH yTile MaJCHUS CBETOBBIX
ay4yen 60° paBHa 50 nk. OnpenenuTs OCBEIICHHOCTh 3TOM IMOBEPXHOCTH MPHU
yIJie HaJCHUS JTyden 30°,

27. Toueunwnii wucToyHUK cBeTa (A = 0,5 mxm) pacmoiioKeH Ha
paccrosiHud a = [ m mepen nuadparMoi ¢ KpyriibIM OTBEPCTHEM auaMeTpa d =
2 mm. Onpexnenure pacctosHue b oT quadparmbl 10 TOYKU HAOIIOACHUS, SCIU
OTBEPCTHUE OTKPBIBAET TpHU 30HbI DpeHnens.

28. OmpenenuTh CBETOBOM MOTOK, M3IyYaeMbld TOYEHYHBIM MCTOYHHUKOM
CBETA BHYTPH TEJIECHOrO yria, paBHoro 0,4 cp, ecnu cuia cBeta ncroynuka 100
Kn.

29. ludpaxiust HaOIOAAETCSA HA PACCTOSHUM | OT TOYEUHOTO UCTOYHHKA
MOHOXpoMaTHueckoro csera (4 = 0,5 mxm). Ilocepenuae MEXAy UCTOYHHUKOM
CBETa M DKPAaHOM HAXOAMTCS HENPO3payHbld JUCK JTUAMETPOM S5 mm.
Omnpenenure pacctosiHue |, eciim TUCK 3aKphIBaET TOJBKO LEHTPAIBHYIO 30HY
Openens.

30. Hag meHTpoM KpyTJIOro CTOJIa JUAMETPOM 2 M Ha BBICOTE 2 M BHCHUT
namna cuiion ceeta 200 Ka. OnpeaenuTs OCBEMIEHHOCTh CTOJIA HA €T0 Kpasix.

31. MoHOXpOMAaTHYECKUHA CBET C JUIMHOW BOJHBI A = (0,6 mxm TajaeT Ha
JUIMHHYIO NPSMOYTOJIBHYIO IIEIb IUPUHON a = 12 mKxm TOX yIIoM oy = 45° Kk
ee Hopmanu. Ornpenenure YrioBoe TMOJIOKEHUE TMEPBbIX MHHUMYMOB,

PacmoIOKEHHBIX TI0 00€ CTOPOHKI IIEHTPATLHOTO (payHrodepoBa MaKCUMyMa.
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32. Ha pacctossHmE 5 M OT MCTOYHHMKA CBETa HAXOJIUTCS KBAApaT CO
ctopoHoi 10 cMm, MOCTaBIEHHBII NEPNEHAUKYJSAPHO NaJaromuM Jiydam. Kakoi
CBETOBOI MOTOK MaJaeT Ha 3TOT KBaJpaT, €ClM CHJIa CBETa MCTOYHHUKA paBHA
800 Kx.

33. Onpenenute AJIMHY BOJHBI MOHOXPOMATHYECKOTO CBETA, MaIal0IIero
HOpMaJIbHO Ha JudpakiHoHHYI0 pemieTky, umeromyo 300 mrpuxoB Ha [ mm,
€CJIM YTOoJl MEXKI1y HalmpaBJICHUSIMU HA MAKCUMYMBI IIEPBOTO U BTOPOTO MOPSAKA
cocTasysier 12°.

34. Kakyro ocBemeHHOCTh co3faeT jammna cwiod cera 120 Kn Ha
pacctosinun 2M? CunuTaTh JaMIy TOYEUHBIM UCTOYHUKOM CBETA.

35. JlokaxkuTe, 4TO €CIi MOHOXPOMATHYECKUU IMy4OK CBETa MajacT Ha
rpaHb MPU3MBI C TIOKa3aTeJIeM MPEIOMJICHUS N MOJ MalbIM yTJoOM, TO TpH
MaJjioM TMPEJOMIISIONIEM yTriie A TPU3MbI YTOJl OTKJIIOHEHUS ¢ JIy4eil He 3aBUCUT
OT yIJia MaJicHus U paBeH A(n-1).

36. Hag meHTpOM KpPYTJIOTO CTOJIa JUAMETPOM 2 M Ha BBICOTE 2 M BHCHUT
namra cuiior ceeta 200 K. OnpenenuTs OCBEIIEHHOCTh CTOJIa Ha €0 Kpasix.

37. IInockomonsipu30BaHHBI MOHOXPOMATHUYECKUW CBET, MPOIIEIITHIA
yepe3 MOJSPOUJl, OKa3bIBAETCS TMOJIHOCTHIO TOTAlIeHHbIM. Ecnu ke Ha myTH
CBETa IMOMECTUTh KBapIEBYIO IUIACTUHKY, TO HMHTEHCUBHOCTH TMPOIIEAIIETO
yepe3 TMOJSpOU] CBETa YMEHbIIaercs B 3 pa3a (IO CpaBHEHUIO C
WHTEHCUBHOCTBIO CBETa, Majalrmiero Ha mnoispoun). llpunumas ynemabHOE
BpaiieHne B kBapue [a/ = 0,52 pao/mm wm mnpeHeOperas HOTEpsIMH CBETa,
ONpeIeIUTe MUHUMAJILHYIO TOJIIMHY KBapIlIeBOM MIIACTUHKH.

38. OcCBelIeHHOCTh TUIOCKOW TMOBEPXHOCTH TPU YTJiie MaJEeHUSI CBETOBBIX
ay4yen 60° paBHa 50 nk. OnpenenuTh OCBEHICHHOCTh 3TOW MOBEPXHOCTH TPHU
yrie magenns nydeit 30°,

39. IlocTpouth n300pakeHrEe B TUH3AX (COOMPAIOIICH M PACCEUBAIOIICH),
paccMoTpeTh BCE BapUaHTHI (MPEIMET HAXOAUTCS Ha TJIABHOM ONTUYECKUN OCH
( a)3a nBoMHBIM (POKYCHBIM pPACCTOSIHHEM, 0) B TOYKE JBOWHOTO (OKyca, B)
MEXIy IBOMHBIM (POKYCOM M NEPBBIM (POKYCOM, T') B TOUKe nepBoro ¢okyca, 1)
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MEXIy TEepBbIM (POKYCOM U ONTHYECKUAM IIEHTPOM JIMH3BI); MPEIAMET HAXOAUTCS
HaJ[ TJIAaBHOM ONTUYECKON OChIO ( a)3a ABOMHBIM (DOKYCHBIM pacCTOSIHUEM, 0) B
TOYKE JBOMHOTO (hOKyca, B) MEKY JIBOMHBIM (POKYCOM M MEPBBIM (POKYCOM, T)
B TOUKE MepBOTO (OKyca, 1) MEKIY MEPBBIM (POKYCOM U ONTUYECKUM IIEHTPOM
JIUH3BI)).

- [TocTpouTh M300pakeHUe MpeaMeTa B chepruiecKux 3epkajgax (BOTHyTOM H
BBITTYKJIOM ).
- [TocTpouTth H300pakeHNE MPEAMETA B TUIOCKOM 3€pKaje.

Tabauna BapuanTon 3

BapuanTt Howmep 3amaun \
1 11 2 |17 | 25|33 |39
2 3] 4 18|26 |34 | 39
3 5| 6 19|27 |3 |39
4 718 20|28 |36 |39
5 911021 |29 |37 |39
6 1112 | 22 | 30 | 38 | 39
7 13|14 | 23 | 31 | 17 | 39
8 15/ 16 | 24 | 32 | 18 | 39
9 1] 2 251331939
10 3] 4 26|34 1]20 ] 39
11 5| 6 |27 |3 ]21 39
12 71 8 | 28|36 |22 39
13 9 11029 | 37 | 23| 39
14 11112 | 30 | 38 | 24 | 39
15 13|14 | 31 | 17 | 25 | 39
16 15116 | 32 | 18 | 26 | 39
17 1) 2 | 331927 | 39
18 3] 4 [ 34]20 |28 | 39
19 5| 6 |3 |21 |29 39

20 718 |3 |22]30 39
21 9 10| 37|23 |31 39
22 11112 | 38 | 24 | 32 | 39
23 13114 | 17 | 25 | 33 | 39
24 15116 | 18 | 26 | 34 | 39
25 112 19|27 |35 |39
26 3] 4 20|28 |36 |39
217 5| 6 |21 |29 |37 39
28 /71 8 1223038 39
29 911023 |31 |17 | 39
30 11112 | 24 | 32 | 18 | 39
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Ilpunoscenue 1

IlepeyeHb OCHOBHBIX TA0MUI (PU3HYECKHUX BEJIUYHH

OCHOBHBIE U JOIMOIHUTENbHBIE enuHuIEl CU

Bemunna |  Hawumenosaume | OG6o3HaueHue
OCHOBHBIE

Jnuna METp M
Macca KWJIOIPAMM KT
Bpewms CEeKyHz1a c
Cwuua 3JIeKTpUYECKOT0o TOKa aMmriep A
TepMoauHamuueckas Temrieparypa

Cuna cBera KEJIbBUH K
KonuuecTBo BemiecTa KaHjena 19

MOJIb MOJIb
JlomosiHuTENbHBIE

IT;mockuit yron paauaH pan
TenecHblll yroa cTepaauaH cp

MHOXHUTEIH U IMPHUCTABKX IJIsA O6pa3OBaHI/I$I ACCATUYHBIX, KPATHBIX U
JOJIBHBIX CAWHMUIl 1 UX HAMMCHOBAHUNA.

MHoXuUTENb IIpucraska
Haumenosanue O6o3HaueHue
Pycckoe MexyHapoaHoe
10" JKca 6] E
10" reTa I1 P
10" Tepa T T
10° rura r G
10° Mera M M
10° KHJIO K k
10° reKTO r h
10* JeKa Ja da
10t e I d
10° CaHTHU c c
10° MUJUTH M m
10° MHUKpPO MK v
107 HaHO H n
10" TTUKO 1 p
10™ bemto (1) f
10"® aTTo a a
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OcHOBHBIC (PU3NYECKHE KOHCTAHTHI

CKOpOCTh CBETa B BAKyyMe

c=299792458 m/c

ITocTostnuast ABoraapo

Na=6,022-10%monb "

MOJ'I?IpHaSI ra3oBas IOCTOsAHHAasA

R = 8,31 JIx/(Momnb-K)

Ilocrossanas bonpiimana

k=1,38-10" /K

DJIeMEHTapHbIN 3apsij

e=1,601892-10" Kn

Macca moxos QJICKTPOHA

me = 9,1-10‘31 KT

Y IenbHBIN 3apsijl dJIEKTPOHA

e/me = 1,76-10™ Ka/kr

Macca moxos IIPpOTOHA

m, = 1,007276470a.e.m.

Macca okost HeUTpoHa

m, = 1,008665012 a.e.m.

:‘)J'IGKTpI/ILIeCKaﬂ IIOCTOsIHHAasA

g0 = 107/36m /M ~ 8,84 /M

MaruutHas mocTostHHas

wo=4n-10" Tu/m ~ 12,57-107 Tu/m

[Tocrosiunas Credana-bosbiiMana

6=5,67-10° Br/(m"-K")

ITocTosiHHas cMemeHnsa Buna b=2,9- 10°mK
[Tocrosinnas [nanka h=6,63-10""xc
Yucio «am» n=3,14159...
OcHoBaHM€e HaTypaJIbHbBIX JIOTapU(PMOB e=2,71828...
CBsI3b IECATHYHOTO M HATYPAJIBHOTO Ina~ 2,3lga; lga ~ 0,43 Ina
JorapugmMoB
['peuecknii andaBut
[leuaTHas OykBa Ha3Banue IleyatHas OykBa HasBanue
Aa anbda Nv HIO
Bp Oera EE KCH
Iy ramMma Oo OMHUKPOH
Ad JenbTa [n nu
Ee 3IICUJIOH Pp po
ZC n39Ta o6 cUrMa
Hn aTa Tt Tay
00 TITa Yv UTICUJIOH
I nora Do bu
Kk Karra Xx XU
AA nmamMOa Yy cHu
Mp MIO Qo omera
IInotHOCTS Bemectsa, kr/M° (t = 20 °C)
AmoMuHUH 2700 Kepocun 820
bensun 680-720 I'muuepun 1284
Huxens 8900 Jlem ipu 0°C 917
Keneszo 7870 Macio KacTopoBoe 960
Onoso 7300 CnupT 3TUII0BBIN 789
Bona npu 4°C 1000 Menb 8930
Bosayx mpi HopMarbHbIx 1,29 Crais 7700-7900
YCIIOBHSAX
Hepepo cyxoe: PryTh 13546
Bepesa 600-800
Hy6 700-1000
Toroms 300-500 Cenren 11342
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0
Y nensHOE 3nexkTpuueckoe conporusienue npu 20° C, OM M

AJIOMHUHMi 2,8-10° Keneso 9,8-10°
Mens 1,7 107 KpoBn 1,66
HKuocts 0,55 PryTs 0,958:10°
CIIMHHOMO3Ir0oBasd
Koxa cyxas 10° CrupT 3TUIIOBBII 10°-10°
Txanb mosrosas 14,3 TkaHb KUpoBas 33,3
HEpBHAas
TxaHp MbIIIEYHAS 2 Boma 10%-10*
PaboTa BbIX0/1a 3JIEKTPOHOB M3 METAJIJIOB
Kasmnii 2,25B 3,510k
JIntui 2,35B 3,7-10‘19I[>1<
Hatpuii 2,55B 4,9-10" Tk
[Inatuna 6,3 3B 10,1-10'19I[>K
Cepebpo 4,7-B 7,5-10 " Ik
Huak 4,0oB 6,4-10"° Ik
Macca v 3Heprusi NOKOsI HEKOTOPBIX YaCTHII
Yacrtuna mg Eo
KT a.e. M. Jx MsB
DJIeKTPOH 9,11x10°% 0,00065 8,16x10™ 0,511
T[IpoToH 1,672x10% 1,00728 1,510 938
HeiiTpon 1,675x10° 1,00867 1,51x10™ 939

3HaueHHUe HHTCPBaJIa JJIMH BOJIH JJIs1 OCHOBHBIX IBETOB BUJHMMOI'O CIICKTPA, HM

Kpacubiii 760-620
OpaHxeBblii 620-590
Kenteiit 590-560
3eseHblil 560-500
["omy6oit 500-480
Cunnit 480-450
DUOIETOBBIN 450-380
IIpenenbHbIN yroJl BHYTPEHHETO OTPAXKEHMUS, TPaj
Bona 49
[ uuepun 43
OTWIOBBIA CIUPT 47

JlaHHBIE OTHOCATCA K ONITUYECKOW T'PAHUIIE YKA3aHHAS Cpela — BO3yX
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Enuanner dusnueckux BenmanH CU, nMerommme coOCTBEHHbIE HAMMEHOBAHMS

Juna I METp M
Macca m KWJIOIPAMM KT
Bpewms t CEeKyHJ1a c
I1nockuii yron Q o paauaH pax
TenecHblll yroa Q, o cTepajauaH cp
Cwuuta, Bec F,P HBIOTOH H
aBienue p nackasib ITa
HanpspkeHne (MexaHndeckoe) o 1aCKaJlb Ila
Moayib ynpyroctu E nackasib ITa
Pabota, sHeprus AW E JKOYITh Jx
MomHocTh N, P BaTT Bt
Yacrora KoieOauuit v, f repit I'o
TepmoanHamMuueckas Temuneparypa T KEJIbBUH K
TemioTa, KOJIMYECTBO TEIJIOTHI Q JOKOYITb Jhx
KonuuecTBo BelecTsa v MOJIb MOJIb
DJIEKTPUUYECKUI 3apsij q KYJIOH Kn
Cuiia Toka I amrep A
[ToTeHIman 3JIEKTPUYECKOro MO,

JIIEKTPUUYECKOE HAIIPSHKCHHE o, U BOJIBT B
DJIeKTpUIECcKas EMKOCTh C dbapan )
DJIEKTPUUECKOE COMPOTUBIICHUE R oM Owm
DneKTpryuecKas MPOBOANMOCTh G CUMEHC Cm
MarnuTtHas HHIYKIHUs B Tecaa Tn
MarsuTHBIN OTOK D BeOep B6
WMHIyKTUBHOCTB L reHpU I'n
Cuna cBeta E KaHaema Kn
CBeTOBOI MOTOK D JIOMEH JIm
OCBEIIEHHOCTh Q JIFOKC Jlroke
IToTok n3nydeHus D BaTT Bt
[TornouienHast 103a U3My4eHus (1032

U3JTy4YEHUs) D rpen I'p

ITokazarens npenomieHus (N)

Anmaz 2,417
Bona 1,333
Boaopon 1,000138
Bozmyx 1,000292
Kucnopon 1,000272
Jlen 1,31
Oxcup yriepojaa 1,000334
Caxap 1,56
OTUIIOBBIN CIIUPT 1,362
Crekiio:

JIETKU KPOH 1,51
TSDKEJIbIN (DIIMHT 1,77
Vriekucieli ra3 1,000450

JlaHHBIC OTHOCSATCS K JKeaTok Jinauu D Hatpust (A=589,3 um)
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cj[)OTOMeTpI/I‘-IeCKI/Ie BCIIMYMHBI

HaumenoBanue Onpenenstoniee Enununa uzmepenust
BEJIMYNHBI ypaBHEHHE

CBeTOBOM IIOTOK D= I 1dQ M — “TIroMeH”

Cuna cBeTa TOYCUHOTO | = do KJI=JM/Cp —

WCTOYHHKA dQ “kagnena’’ WIN
“IroMeH”’ Ha
“crepaanan’

CeTMOCTB _do /M — “TIoMeR” Ha

MIPOTSIKEHHOTO  ds “KkBaapaTHbIi MeTp”

HCTOYHHKA

SApKocTh TPOTSKEHHOTO I do) 1 KU/M° — “kangena’

MCTOYHUKA CBETA 5 (d_Qj s Ha “KBaJpaTHBIN
Metp”

OcCBelIEHHOCTh g_ 4@ MK=1M/M° — “TTroKC”

IIOBEPXHOCTHU ds i  “moMeH”  Ha

“KBaJpaTHBIN METP”
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Ilpunoscenue 2

Hexoropbie pusnyeckue (popmyJisl

'_"lml

CKOpOCTb IIPY NPSAMOJIMHEHHOM PAaBHOMEPHOM JBMKCHUH V

—> —>

dopmyna crnoxenus ckopocreir V =V, +V,

Vv

—V
Vckopenue Tena a, = 0

t

X X

KoneuHnass CKOpOCTp IIpU INPSAMOJMHEWHOM PpPaBHOYCKOPEHHOM JBVKECHHUH
V, =V, +a,t

[lepememienne mpu MNPSAMOJMHEWHOM PABHOYCKOPEHHOM [IBHDKEHUU YeEpe3

2
X

HayalIbHYIO CKOPOCTh Oy = Vo, b+

[lepememienne mpu NPSAMOJMHEWHOM PABHOYCKOPEHHOM [IBMDKEHUU YEpe3

Voy +V,
2

Ha4yaJbHYI0 U KOHEYHYIO CKOPOCTh S, = t

Koneunas KoOpAauHaTa IIPpH HpHMOHHHeﬁHOM PaBHOYCKOPCHHOM JIBHIKCHHUU

2
(ypaBHEHHe JBMKEHHUs Tema) X =Xg +3, =X, +Vp, 0+ _XZ

YrnoBas ckopocth (pan/c) w = oA =27/T =2znv

2
Vv 2
a, =—=w"R=Vw
L{eHTpOCTPEMUTENBHOE YCKOPEHUE
. _ DF
Bropoii 3akon HetoToHa 3=~
m
Cuna Tsxectn . =Mg
m,m
3aKOH BCEMHPHOTO TATOTeHUss F =G ——2
r
A6comoTHoe ynmaenne  |[AX|=Al=|l -1

Al
OTtHOCHUTEIBLHOS YAIIMHCHHUC & = —

[0}

3akoH ['yka ﬁyﬂp =—k AX
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F
Mexanuueckoe HanpsbkeHue O = —

S
Nmnynse Tena rj =mv

Mexanmdeckas pabora A= FS COS &

A
MOH_[HOCTB N = T = FVCOS(X.

mv?

Kunernueckas SHEprusa E =

INoTeHIMaTLHAs SHEPTHs TIOTHATOTO Haj 3emuéii Tema £, = mgh
Mowment cunmst M = F

Mousipaast macca M =myN,

m
KomngecTBo BeluiecTtea VvV — — = ——
N A M

VYpasuenue Knaysuyca. OcHoBHOe ypaBHeHne MKT P = % m,nv?

CBs3b JaBJICHUA CO cpez[Heﬁ KUHETUYECKOMN 3Hepmeﬁ. OcHoOBHOE YPaBHCHHC

MKT p:%@

Temneparypa-mepa cpenHent kuHeTndeckor sHeprur. dopmyna bonbiMana

E=3kT
2

JlaBiieHHE Yepe3 KOHLUECHTPALINIO U TEMIIEPATYPY P= nkT
CpenHss KBagpaTU4HAs CKOPOCTb ;_ (3kT _ [3RT
m, M
VYpaBHeHue coctosiHUSI uAcanbHOro Traza. (YpaBHeHue MenjeneeBa —

. m
Knanelipona ) pV = m RT

. . o V. \V4
VYpasuenue Knanetipona, (00beTuHEHHBIN Ta30BbINA 3aKOH) p_ll_ L= p_lz_ =
1 2

W3zorepmuueckuii mpouece PV, = P,V,
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N306apHslil mponecc Vi _ Y,
T, T

N30x0pHBII TTpolLIecc

i m
BuyTtpennsisi sHeprus uaeanbHoro raza U = M RT

PabGoraraza A,= pAV

PaGora BHemHnx cun A, = —PAV

KomnyecTBo TEIIJIOTHI IIpu NU3MCHCHUUN TCMIICPATYypPbI TEJla
Q=cm(t, —t,)=cmAt
Q

MonspHas TemioeMkocts C = A Mc
Vi

|
MOJ'IHpHaH TCILNIOCMKOCTD I'a3a IIpU ITIOCTOSHHOM 00BEME CV = E R

.. 1+2
MostsipHast TeII0EMKOCTb Ta3a MPH MOCTOSIHHOM naBiernn  C, = = R

Ypasuenue Maitepa C, =C, +R

KIIJI TermoBoro mporecca 77 = Qe -100%

samp.

U, =U,+A+Q

IlepBEIit 3aK0H TEPMOIMHAMUKHI
P P AU =+A+Q

T,-T
KII/] uneanbHO# TerioBoi MarmHbl. Dopmyina KapHo 7, = % -100%
1

kﬂiﬁé.

3akoH Kynona F=

3aKOH COXpAaHEHUS AIEKTPUUECKOTO Zqi =const .
i
Hanpsi>keHHOCTB 3JIeKTpUYecKoro noiist: E =

, OT TOYEeUYHOTO 3apsina E = k%.
r

N
[TpyHIMI Cynepno3uuuu E=E+E,+..... +Ey = z E,.
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. o
J171s1 paBHOMEPHO 3apsiKEHHOM MIIOCKOCTH E =—.

2¢,
, c
[Tone Mexay NByMs pa3HOMMEHHO 3apsHKEHHBIMHU IUTACTUHAMU B =——
€€,
[IoToK BEKTOpa HANIPSIKEHHOCTH D= I E,-dS.
S
N
SR 3
Teopema ['aycca B BakyyMe JJIsl QJIEKTPOCTATUKHU O = Z:CI)i = Z—' ==
i=1 i=1 €9 €
. q A
[ToTeHIam 3IEKTPUIECKOTO TOJISI B JAHHOM ToUke @ =K—=—.
rq

[ToTeHmuanbpHas YHEPruUs 3apsaa U=q-¢.

[upkynsamus BekTopa HanpspkeHHocTH C. = if E.dl = § E.dl.
L L

J171st paGoThI CUIT TIOJISt TIO 3aMKHYTOMY KOHTYPY B JIEKTPOCTATUKE f E-dl=0.
L

HaHpH)KéHHOCTB H IIOTCHIMAaJI CBA3aHbI

Ez—-§97+§9]+§9R = —gradp=-Veo.
ox oy oz

A
Y JIJI OJTHOPOJAHOTO dJIEKTpUUYecKoro nojis E = ——(P.

d
DJIEKTPUYECKUI MOMEHT JUITOJIS p=q-1I.

—

MowmeHT mapsel cui F, 1eMCTBYIOMUX HA JUTIOJb:

M=F-I-sina=|q]-E-l-sina=p-E-sina.

[TorennuanbHas sueprus aunoias U =—p-E-cosa.

BekTop 1MoJspu30BaHHOCTH P, = ﬁz b, .



Teopema ['aycca mist 3IEKTPOCTATUYECKOTO MOJISI B IUAIICKTPHUKE!

®, ={Dds ={D,ds =Zn:Qi win  {DdS =Zn‘4qi = [ pyav .
S S i=1 S i=1 v

DNEeKTPOEMKOCTh MPOBOAHUKA C= k| :
¢

DNEKTPOEMKOCTB INIOCKOro KoHAeHcaropa C =

EmkocTh IIpH 1mapaajIcJIbHOM COCAHUHCHNHN KOHACHCATOPOB

C=C,+C,+..+C,um C=) C,.

i=1

EmkocTh IIpH IIOCJICAOBATCIIbBHOM COCAMHCHNH KOHICHCATOPOB

1 1 1 1 &1

N
OHeprusi CUCTEMbI HEMTOABMKHBIX TOUEUHBIX 3apsaaoB W = — zqi(Pki :
i=1

C-(Ap) _a-Ap_ ¢

DHeprud 3apsHKEHHOro KoHaeHcaropa W = .
prus 3ap I p > 2 ~(20)

OO0BbEMHAS TUIOTHOCTH YHEPTUH AJIEKTPOCTATUIECKOTO TOJIS

w=W/V =¢geE°/2=E-D/2.

dq

Cuiia snekTpuueckoro Toka | =—-.

dt

BekTop TUIOTHOCTH DIIEKTPHUYECKOTO TOKA | = — .

ds

DNeKTPOABIKYINAS CHJIa UCTOYHMKA ToKa: & = ff E  -dl.

HaHpH)KeHI/Ie Me)KI[y ,Z[BYMH TOUKaMHU 3HeKTpI/IquKOﬁ HeHI/I:
U12 :((01 _¢2)+ 812'

U
3akon Oma miisg yyactka nenu = | =—.
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3akon Oma B quddepenimansaoi hopme ] =v-E.

(¢1 _Coz)igm .

3axkoH Oma 1191 HEOJTHOPOJIHOTO yJacTKa Ienu | = =

n

ConpoTuBIIeHHs COEAUHEHHBIE MTOCIEN0BATENBHO R, = Z R, .
i=1
-1
E

ConpoTuBIIeHHS COEAUHEHHBIE TAPATIETBHO

napan

t 2
Pabota siexkTpruueckoro Toka A:IU-I-dt=U-I-t=IZ-R-tzﬁt.
0

2

MorHoCTh mocTosiHHOro Toka P=U-1=1>-R = E

3akon Jlxoyms - Jleama Q=1°-R-t.

3akon /xoyns — Jlenna B nuddepennuansroii popme w= j-E=y-E>.

KIIJT uctounuka Toka 7 = la b= %

[lepBoe npasumiio Kupxroda: anl ,=0.

k=1
Bropoe npasuno Kupxroga: » IR =) & .
i=1 i-1 !

X Fmax
BekTop MarHuTHOM MHIYKIIMA B= TAL'

n
[TpuHIMIT CYyNIEPHO3UITUY JIJIT MarHUTHOTO Tojist B = Z B;.
i=1

Teopema ['aycca g MarHuTHoro oyt @, = j7 BdS =0.

— — — —

CBs13p MHAYKLIIMK MarHUTHOTO 1ot B ¢ HanpspkeHHocThio H: B=pp H.

B:y_oldlsimp

3akon buo — CaBapa — Jlamutaca d 2 .
Tor
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MarsuTtHoe 1oJie B HIEHTPE KPyroBOro NpoBOJHUKA C TOKOM B, =z, SR’

m
3aKOHa IOJIHOTO TOKa :deI = ,uoz I -
k=1

WMHayknus MarHuTHOTO MOJIL BHYTPHU coleHouaa B = g nl.

R
WMHayKuus MarHuTHOTO MOJIE BHYTPU TOPOUaa B = u,nl g

Cuna Amnepa F = I[IB].

Cuna Jlopenna F = q[oB].

BekTop MarauTHOrO MOMEHTa KOHTYpa P=1-S.
Bpamaronmii MOMEHT, JEUCTBYIOIIUN HA KOHTYP C TOKOM
M =pBsina = [ﬁé].

PaboTa no nepemenieHro NpOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM T10J1€

A=1-AD.

OpOutanbHbIil MATHUTHBIA MOMEHT P, =1-S-A.
- 1. P
BekTopom HaMarHu4eHus WK HAMarHU4eHHOCThIO J =— ) P, ,=—.
AV £ Vv
MaruuTHas MHIYKIUsS HAMATHUYEHHOTO BEIecTBa B’ = z,J .
3aKOH ITOJHOTO TOKA Il MarHETHKA §§dl_ =po ) N oD N W
L k i

fﬁdr = ,uoi Ikmw .
k=1

3akoH Kropu 1151 BOCIPUUMUYHMBOCTH TapaMarHUTHOTO BEIIECTBA y, = % :

o do
3akon ®apanes g DNEKTPOMArHUTHOW WHIOYKUUH: €& = —E.I/IHI/I CM.
- 0B -
E.dl =—|—dS
§ B Js. ot
dl
OJC caMOMHOYKIIMU €5 = — LE'
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. dl
O/C B3auMHOM UHAYKIHU €1 = — Ly» —2

dt
LI2
BHGpFI/I}I MArdHUTHOIO ot W = T .

W uuH? HB  B?
[ImoTHOCTE OHCPIUKU MAT'HUTHOTO IIOJIL W= — = = = .
\Y 2 2 2uyu

Pabota o nepemenieHuo MPOBOIHUKA ¢ TOKOM B MarHuTHOM 1osie A=1-AD.

3aK0H 2JIEKTPOMarHUTHOU UHAyKIMK Dapanes: fEBdf =— _[ %d§ :
S

Teopema I"aycca 11 MATHUTHOTO TIOJIS: f BdS =0.
y < (,x  0D| &
OO60011IeHHBIN 3aKOH MTOJIHOTO TOKA! :f Hdl = _[ (1. +E)d8 :
L S

Teopema Octporpaackoro — ['aycca: f DdS = g = _[ p,aV .
S i=1 v

—

MarepuanbHble ypaBHeHHsT B Teopun Makcemwna D =g E, B=uuH, |, =IE.
BOJIHOBBIE YPABHEHUS IIEPEMEHHOTO 3JIEKTPOMATHUTHOTO HOJIS

O’E _ 1 9°E 0°H _ 1 0°H

of oot | el oot

YpaBHeHUS MJIOCKOM Oeryien AIeKTPOMAarHUTHOM BOJTHBI

E(x,t)= E, cos(at —kx+¢@) u H(xt)=H, cos(at —kx+p).

®da3oBas CKOPOCTh v =c/.fau .

Hanpsk€HHOCTH 3JEKTPUUECKOTO M MAarHUTHOTO MOJIEH BOJIHBI CBSI3aHbI

COOTHOLIEHHEM &06E =\ pouH .

OO0bemMHas TUIOTHOCTh SHEPTUH DIIEKTPUUECKOTO U MATHUTHOTO TOJIEH:

W =,/eg, /Ui, -E-H.

BekTop YMoBa — [loliHTHHTA AJ1S STIEKTPOMArHUTHOM BOJTHBI S = [EH} :

WMIynbe 2JIEKTPOMArHUTHOTO U3JIyd4eHusT P =—.
C

[TepemenHsiii anekTpuyeckuii Tok 1=1_Sin(at + @), wmn i =1, cos(at +¢,)
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IIepemenHoe HamnpsbkeHue u=U cosat

o I
HetcTByromuM (3 (HEKTUBHBIM) 3HAYEHUEM IIEPEMEHHOTO ToKa | =1, = T

V2
U U
3akon OMa IS IEHH MEPEMEHHOI0 Toka | = = =
1
\/ R +(wL—-"-)°
aC’”
Cpennee 3HAYEHUE MOII[HOCTH IEPEMEHHOTO TOKa

P:%ImUmCOSgD:UI Cos @

sinag n
3aKOH MPEJIOMJICHUS CBETa — =

2
: —2=n,,.
sing n

o . N 1
[IpenenpHBIN YTOJ MOTHOTO OTPAKEHHSI «, = arcsin —= = arcsin — .
n, n

O6mas GopMyJia JIUH3EL % + 1 (n,, —1)(i + Ri] .
2

f R,
. 1
dopmysa TOHKOM JIMH3bI — + — = —.
d f F
. . 1
OnTu4ecKou CUI0M JIUH3BI = E’
. H f
JInnenHoe yBennuenue quH3bl [ = T = 4

VYcnoBue nHTEP(HEPEHIUOHHOTO Makcumyma A ==EmAi,.

A
VYcnoBuem uHTEpHEPEHIIMOHHOTO MUHUMYMA A = i(2m + 1)?0 :

VYcnoBus MAKCUMYMOB 1 MUHUMYMOB TIpH UHTEP(EPEHIIMU CBETA, OTPAKEHHOTO

OT BEPXHEU U HUKHEN NTOBEPXHOCTEN TOHKOM IIJIOCKONAPalIeIbHOM INTACTUHKHU
A=2d+/n* —sin’i + 4,/2=m4,.
A=2d+/n° —sin’i + 4,/2=(2m+1)4,/2.

Panuycsl eBeTabIx koJiel; HproTOHA B OTpakEHHOM CBeTe (- TEMHBIX B

IPOXOJISAIIEM CBETE) r,=,(m-22)4R, m=123,...

m
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Panuycel TéMHBIX Koel HploTOHA B OTpaKEHHOM CBETE (- CBETJIBIX B
MIPOXOJISIIEM CBETE) r =mi4R, m=0.12,...

Paaunyc BHenHe rpanuiibl M — i 30061 OpeHens 171 chepruyecKoil BOITHbBI

. abmA
" Va+b'

YcnoBue qudpakImOHHOTO MUHUMYMa HMEET BUT a-Sing@=+mA.

JudpaKkIMOHHBI MaKCHMYM OTIpeaemsieTcs: a-Sin g = (2m + 1)- /2.
['maBHBIC MAKCUMYMBI JIJIs1 UG pakiMoHHOH pemétku d -Singp=1m- A.

['aBHBIE MUHUMYMBI 17151 TUGPAKIUOHHON PEMIETKU a-Sing=+m- 4.

CTeleHbio MOIsPU3alliy CBETA p=_max _mn
Imax + Imin
3axon Martoca jy1st iosisipusoBanHoro ceeta | =1, -cos’ @.

Kak nokasai bprocrep tg(i,)=n,/n,=n,, .

R
3axony Kupxroda i TeninoBoro u3iaydeHus: 2L = f(v,T)=r,;.
T

CDOPMYJ'Ia [InaHka aj1s TEMIOBOrO U3IYyYCHMS: r,. = 27ZhC2 1
PR T explheikTa) -1

3akon Credana — bonpiMana R, =c-T".
3akoH cMeenus Buna A =b/T.

o o _ 2
VYpasHenue DiHmTeiina s BHemHero gotosdpdpexra hv=A +muo? /2.

Kpachnas rpanuia ¢ororddexra 4, =hc/A4

abix "

JlaBnenue cBeta p=—2(1+p)=w(l+p).

c
., 6
Dddext Komnrona AA =24 sin 5 A.(1—cosé).

CnoxeHne CKopocTel B CeMalibHON TEeOPUH OTHOCUTEIIBHOCTH:

!
v+,

L)
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m,0

1-5%

PensituBuCTCKAN UMITYIBC P =

2
m,C
3aKOH B3aMMOCBSI3U MacChl M dHepTuu E=W_ +E,=—>=—=mc’.

Jl—Lﬂ/CZ r
®oroH ¢ sHeprueii £ =hv obnamaer ummnyiascom p=FE/c=hv/c=h/A.
[lepssiit noctynar bopa, nocmyaram cmayuonapruvix cocmosnut Mo r =nh.

Bropoii moctynar bopa, nocmynam xeanmosanus snepeuu hv=g_—E_.

[ (v 2 h2 * 4”80
Panuyc Nn-it craiioHapHOUM OpOUTHI JIEKTPOHA: I, =N et
m,Ze
DHeprus 3JIeKTpoHa B BOJAOPOI0NOI00HON CUCTEME
1 Z°m.e*
=—— £ n=123..).
" n? 8h%g ( )
13,6
OHeprus aromMa Bojopoaa £, = ———,2B.
n
dopmyna bansmepa - Pun6epra TUTSL aToma BOJOpPOJA
me‘ (1 1 11

ve——%| 2= |=R| == |

8h°gy \m* n m° n

o h h
['unotesa ne bponnsa Ay =—=—.
p  mgL
Ax-Ap, > h/2
COOTHOIIIEHUE HEOTIPEICIIEHHOCTEH Ay - Ap, 2nh/2 ,aTakKe AE-At=h/2.
Az-Ap, 2h/2

2
VYpasuenue llIpénunrepa 1 cralilmOHapHBIX COCTOSIHUM:  — ;l— Vy+Uy=Ey.
m

CoOcTBEHHbIE 3HAUEHUS YJHEPTUU JJI1 OAHOMEPHOIN MOTEHUUATBHOMN sSMbl

222
Th o,
n.

" 2ml?

CoGcTBeHHbIe (QYyHKIMH AJIS OXHOMEPHOM ITOTEHIMAIBHOMN MBI
2 . (m
X)=,/—Sm| —x|.
Va(¥) =17 ( 7 )
Dueprus cBs3u anpa E,, =[Zm,, +(A-Z)m, —m]c*.

JedexT macchel sapa Am = lZmp +(A=Z)m, |-m,.
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3akoH paauoakTuBHOro pacmaga N = Ne™.
[IpaBwiia cmemeHus:
AX 22 Y +5He oma a— pacnaoa,

AX 2. Y+ e ona [ — pacnaoa .
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Ilpunoscenue 3

IJIOCCAPUI
Abconromno meepooe meno — CUCTEMa MaTEPUAIBHBIX TOYEK, PACCTOSIHUE
MEXIy KOTOPBIMH HE U3MEHSIOTCS B JaHHOU 3aj1adye. AOCOIIOTHO TBEPIOE TEJIO
o01a1aeT TONbKO MOCTYNATEIbHBIMU U BPAIIATEIbHBIMU CTEIEHSIMH CBOOO/IBI.
Bec mena — cuna, c KOTOpoi TeNO, HAXOASIIEECS B CUIOBOM (TPaBUTALIMOHHOM)
10JIe, IEMCTBYET HAa FOPU3OHTAIIBHYIO OIOPY WJIM PAaCTATMBAET BEPTUKAJIbHBIN
IIOJIBEC. 3HAYUT, BEC MPUJIOKEH K OIIOPE, K ITOJBECY, HO HE K TENY.
Bpawjamenvnoe oOsusicenue 60kpyz ocu — [BIKEHUE, IIPU KOTOPOM
mpaekmopuu BCEX TOYEK Tela SBIAIOTCA OKPYKHOCTSMU C LEHTPaMH,
paclojO)KEHHbIMU Ha OJHOM mpsiMOM (OCH BpalleHHs), U JIEKAIIUMH B
IJIOCKOCTSAX, NEPIEHANKYJIIIPHBIX 3TOU MPSIMOM.
Bmopou 3axon Hviomona — duznyueckuil 3aK0H, B COOTBETCTBUU C KOTOPBIM
yCKOpEeHHue, MpruodpeTaeMoe MaTepUabHOM TOYKOM B MHEPIHAIBHON cHUCTEME
OTCUETA, IPSIMO IIPONIOPLIMOHAIBHO NENCTBYIOIIEN Ha TEJI0
(paBHOAEHCTBYIONIEH) cuile, OOpPAaTHO MPOMOPLMOHAIBHO Macce Tena, MU
HaIlpaBJI€HO B CTOPOHY JEWCTBHS Cwibl. B Takoil (opme 3aKOH NMPUMEHUM
TOJIKO JJI TeJ, Macca KOTOPBIX NpHU JIBM)KEHUU He MeHsercsa. bonee oOmias

dbopMyIMpoOBKa BTOpOro 3akoHa HBIOTOHA TJACHT: CKOPOCTh WM3MCHECHUS

|

3=
MMITYJIbCA TEJIa MPSMO MTPONOPLUHOHAIBHA IEUCTBYIOIIEH CHIIE m .

Heusicenue  mamepuanvHou  MOYKU  NO  OKPYMHCHOCHMU—  [IBJKECHHE
mMamepuanbHoOU moyku, KOTJa mpaekmopuel TOYKU SBIISIETCS. OKPYKHOCTb. JTO
MPOCTENIINI CITy4aid KPUBOJIMHENHOTO JIBUKCHUS.

3akon coxpanenus momenma umnyibca — GU3NIECKUN 3aKOH, B COOTBETCTBUU
C KOTOPbIM MOMEHT HMMIYJbCa 3aMKHYTOM CHCTEMbl OTHOCHUTEIBHO JIHOOOMU
HEIOJABW)KHOW TOUYKM HE U3MEHSIETCS] CO BPEMEHEM. 3aKOH COXPaHEHNs MOMEHTA
MMITYJIbCA €CTh MPOSBIECHUE U30TPOITHOCTH IIPOCTPAHCTBA.

3aKkon coxpamenus 3INeKMpuUYecKo20 3apada — (QUINYECKUIl 3aKOH, B

COOTBCTCTBHH C KOTOPBIM B SaMKHYTOﬁ CHUCTCMC BSaHMOHeﬁCTBYIOMHX TCI
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anrebpandeckas CyMma OJJIEKTPUYECKUX 3apsiioB (IIOJIHBIM 3IIEKTPUUYECKHIl

n
q; = const
BapHI[) OCTaeTCsl HEU3MEHHOU IIpHU BCEX B3aUMOJICUCTBUAXi=1

3amknymaa cucmema B MEXaHUKE — ITO COBOKYIMHOCTHh (PU3WYECKHUX TEI, Y
KOTOPBIX  B3aWMOJICMCTBUSI C BHEIIHMMHU TEJIaMU  OTCYTCTBYIOT  WJIH
CKOMITEHCUPOBAHBI.

Hmnynvc — npousBesieHHE MacChl (TOYEUHOI0) Tejla Ha CKOPOCTh B KOHKPETHOMN
cucreMe otrcyeTa. MMITyJbC MEXaHUYECKONW CHUCTEMBbI PABEH BEKTOPHOM CyMMe
UMITYyJIbCOB BceX uactel cucrembl. B cucteme CU eaunHuieil umiyibca
ABIIAETCS KUJIOTPaMM-METP B CEKYHIY.

Hnepuyusa — siBIeHUE COXPAHEHHUS] CKOPOCTH MNPSIMOJIUHEMHOTO PaBHOMEPHOTO
JBUKECHHSI WJIM COCTOSIHUS TOKOSI MPU KOMIICHCALIMM BHEIIHUX BO3CHCTBHI.
NHepuusi mpucyma BCEM MaTepHAIbHBIM OOBEKTaM B OJIMHAKOBOW CTEIICHH.
JIBrokeHHEe 1O WHEpPUUU - JBIKEHHUE Teja, Mpoucxojsiiee 0Oe3 BHENTHUX
BO3JCHCTBU.

Hnepmnocmov — CBOWCTBO MaTepHaIbHBIX OOBEKTOB NPHOOpPETaTh pa3HbBIC
YCKOPEHUA MPHU OJIMHAKOBBIX BHEIIHUX BO3JCHCTBUSAX CO CTOPOHBI IPYTUX TEI.
Mepoit MHEPTHOCTH TEjla B MOCTYNATEIbHOM JIBUKEHUM SIBJISIETCSL €r0 Macca, a
MIpY BpallaTeIbHOM ABUKECHUU — MOMEHM UHEPYUU.

Hnepuyuanvnana cucmema omcuema—cucmema omcuyema, B KOTOPOU TeNO
HAXOJIUTCS B TIOKOE WJIM JBUKETCS PABHOMEPHO W MPSIMOJIMHEWHO JI0 TE€X IIOP,
IIOKa HAa HETO HE JEUCTBYIOT APYTUE TEa WU 3TO JACHCTBUE CKOMIIEHCUPOBAHO.
CwmbIcn nepsoco 3axona Hviomora B YTBEPKICHHHM CYIIECTBOBAHHUS TaKHX
CHCTEM OTCYCTA.

Junamuxa — pa3nen MEXaHUKW, U3YYAIOIIAN BIMSHUE B3aUMOACHCTBUNA MEXKITY
TeJlaMH Ha HUX MexaHuuyeckoe oOsudiceHue. J[MHaAMHKa OTBEYAaeT Ha BOIPOC:
MOYEMY JIBUKETCS TEN0? DTO MPUYMHHAS 4YaCTh MEXAHUKHU.

Kunemamuxa — pasgen MEXaHMKH, U3YYAKOIIMHA TE€OMETPUYECKHE CBOKCTBA
JBIDKEHUS Tesl 0e3 ydeTa WX Macc M JSHCTBYIONIMX Ha HUX cwil. KuHemartnka

UCCIIeyeT CHocoObl OMUCAaHUS JBMIKEHUM M CBA3EH MEXIy BeJIWYHHAMM,
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XapakTepUu3yllMMHA 3TH ABWKEeHMs. KuHemaThka OTBEYaeT Ha BOMPOC: Kak
JIIBUJKETCS TEJIO?

Kunemuueckas snepeuss — dHeprusi MEXaHWYECKOM CHCTEMbI, 3aBUCAINAS OT
CKOpoCTel ee To4yek. Eciu Temo mMacchl M ABUXKETCA CO CKOPOCTBIO V, TO €ro
KHHETHYECKasi YHEPIUs paBHa MV>/2.

Konebanusa — »>T0 nepuoanyuecKd MoBTOpstomuecs aBrkeHus. KoneOanus,
OIKChIBaEMbIC 3aKOHOM cHHYyca X = Asin (wt + ¢) wim xocuHyca X = AC0S (wt +
@), Ha3bIBAIOTCS TapMOHMYECKUMHU. BenuumHa, crosmias IMoj 3HAKOM
rapmMoHuyeckon ¢GyHkuuu (wt + @), HazpiBaeTca (a3oi; @ Ha3bIBACTCs
KpYroBOoM (MM LMKIMYECKOW) 4acTOTOW; ¢ — HadainpHOM (aszoil. Konebanus
pa3HOU NPUPOJIBI ONMKUCHIBAIOTCS MATEMATHYECKHA COBEPIIEHHO OAMHAKOBO.
Jluneiinaa ckopocmb— CKOPOCTh OT/ACJIBHOM TOUYKHM BpalllalolIerocs Tena,
3aBUCAINAS. OT YIJIOBOW CKOPOCTH M PACCTOSIHUA OT TOYKHU JO OCU BpAICHUS.
JluHeliHas CKOPOCTh MAaTE€pUaIbHOM TOYKM YHUCJIEHHO paBHA PAaCCTOSHUIO,
KOTOPOE€ TOYKa MPOXOJUT B €AUHUILY BPEMEHH.

Macca — Mepa UHEPTHBIX U TPaBUTALMOHHBIX CBOMCTB Tena. Macca He 3aBUCUT
oT ckopoctu. M3mepsiercs B [Kr].

Mamemamuueckuii maamHuk — MEXaHWUYecKas KojebarenbHas CHCTEMA,
COCTOSIIasi U3 MaTepUaJIbHOM TOYKH, IOJBEIICHHOW Ha TOHKOH, HEBECOMOU H
HEPACTSHKUMOUM HUTH WUJIM HA HEBECOMOM CTEPIKHE B MOJI€ CUJ TshKecTH. [lepuon
MaJbIX KOJeOaHW MAaTeMaTHYeCKOT0 MasTHUKAa HE 3aBUCUT OT aMILIUTYIbI U
onpenensercs o GopmyJie.

Mamepuanvnoii moukou Ha3bIBaCTCA TEJO, pa3Mepbl U (PopMa KOTOPOro B
JAHHOW 3aJaye HE CYUIECTBEHHBbI. MaTepuaiabHyl0 TOYKY YacTO Ha3bIBaIOT
TEJIOM.

Mznosennaa ckopocmp— TIpenesl CpPeIHEN CKOPOCTH 33 OECKOHEYHO MaJlbIi

MPOMEKYTOK BpeMEHU. MTHOBEHHAsl CKOPOCTh HaIlpaBJIeHA IO KacaTeJIbHOW B

A dr
) Mm—=
JTAHHOM TOYKE mpaekmopuu -0 it df

MczHnosennaa yznoeas cKopocmb— TpeNel, K KOTOPOMY CTPEMUTCS CpeIHss
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yIJ0Basi CKOPOCTh MpU OECKOHEYHOM YMEHBLICHHMH MPOMEXYTKa BpPEMEHHU.
MrHOBEeHHYIO YIJIOBYIO CKOPOCTb MOXXHO HalTH, TakuM oOpa3oM, Kak

lim=2 - 4@
IIPOM3BOIHYIO OT yIJIa MOBOPOTA I10 BPEMEHH 20 AF  dt

=

Mexanuka— OCHOBHOW pasnen (PU3WKH; HayKa O MEXaHWYECKOM JIBUKCHUHU
MaTepUAIBHBIX TEJI M MPOUCXOIAIIMX B3aUMOJICHCTBUAX MEXKIy HUMH. B
pe3yiabTaTe  B3aMMOJICHCTBUS ~ HM3MEHSIOTCS CKOPOCTH TeJl WM  Tela
nedopMupyroTcs. MexaHuka TOApasJeNsIeTcs Ha CMmamuky, KUHeMamuxy W
OUHAMUKY.

Paboma B MexaHWKe €CThb Mepa W3MCHEHHUsS ITOJIHOH MEXaHWYSCKOW SHEPTHU
CHUCTeM. DJEMEHTapHasi paboTa OINpeaelsieTcsl KaK CKaJspHOE TPON3BEICHHC
Cubl HA DJIEMEHTApHOE nepemewenue? = F -5 Mamepsercs B [Ix].

Momenm unepyuu— cxajasipHas BEJIMUYMHA, XapaKTCPU3YIOIIAs PACIPEICICHUC
Macc B TeJie, W SBISIOMIASACS MEpPOM HMHEPTHOCTH Teja TNPHU BpamaTeIbHOM
NBYKCHHH. MOMEHT WHEPIHMM TeJla OTHOCHUTEILHO 3aJaHHOM OCH BpAIICHUS

PaBCH CYMMC HpOI/IBBGI[GHI/Iﬁ QJICMCHTAPHBIX MACC BCCX MaJbIX yacTen

(MaTepuanbHBIX TOYEK) Tea Ha KBaJAPAThl X PACCTOSIHUN JI0 paccMaTprUBaeMon

n

I= z.m!_ . _,!2

OCH  i-1
Momenm  unepuuu  MamMepuaibHOU  MOYKU — OMHOCUMENbHO — OCU—
NPOM3BEJCHNE MACChl MATEPUAILHON TOYKM Ha KBajpaT €€ PacCTOSHHS 0
ocul =m; =717

Momenm unepuyuu mejia omHocumenlbiHo ocu— Cymma MOMCHTOB HHEPIHU

COCTABJIAIOIINX TECJIO HaCTHI] i=1
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Heunepyuanvnan cucmema omcuema— CUCTEMa OTCUETa, B KOTOPOU HE
BBINIOJIHACTCS NEpBbIM 3ak0H HproroHa. HewmHepumanbHas cucrema orcuera
JBUKETCA C YCKOPEHUEM OTHOCUTEIBHO HEKOTOPOW UHEPYUATbHOU CUCTEeMbl
omcuema. BaxXHpIM  KJIACCOM  HEMHEPLMAIBHBIX  CHUCTEM  SIBJISIIOTCSA
BpalIAlOLIUECS CUCTEMBI OTCYETA.

Hopmanbnoe yckopenue— COCTaBIIOIIAs YCKOPEHUS, HAIpPABJICHHAs BJOJb

HOpPMaJIu K TPAeKTOPHUM JIBWXKEHUs B JaHHOM Touke. HopmanpHOE yckopeHue

52
iy = —
XapaKTEPU3YET U3MEHEHUE CKOPOCTH T10 HAIIPABJICHUIO ' T

Ilepeviii 3axkon Hbviomona (oTkpuiT [amuneem) — ¢usuueckuti 3aKoH, B
COOTBETCTBHHM C KOTOPBIM MaTe€pUajibHasl TOYKA COXPAHSET COCTOSHUE IMOKOS
WU PaBHOMEPHOIO JBIXKEHHUSI JO TE€X IOp, MOKa BHEIIHHE BO3JCHUCTBUSL HE
U3MEHSAT 3TO COCTOSIHUS.

Ilepemewyenuem Ha3bIBa€TCA BEKTOP, MPOBEICHHBIN U3 HAYAIbHON B KOHEYHYIO
TOUKY mpaekmopuu. B ciiydae nmpsSMOIMHEHHONW TPaeKTOPUU MOJYJIb BEKTOpa
MIEPEMEILICHHS PABEH MTPONAECHHOMY MYTH.

Ilomenyuanvnan Inepausn — 4aCTb MexXaHuyeckou sHepeuu Tena, 3aBUcCSIIIas OT
B3aMMHOTO PACTOJIOKEHHUS €€ YacTel U OT UX MOJIOKEHU BO BHEIIHEM CUTIOBOM
nose. YUCIEHHO MOTEHIMAIIbHASI SHEPTUSl CUCTEMBI B TAHHOM COCTOSTHUU paBHA
paboTe, KOTOPYIO MPOU3BEAYT JACHCTBYIOIIME HA CHUCTEMY CHJIbI MIPU MEPEXO0JIe
CUCTEMbl M3 ATOTO TOJOXKEHHUS B TO, TJi€ MOTEHIMAJbHAsI DHEPTUsl YCIOBHO
IIPUHUMAETCS PABHOU HYIIIO.

Paenomepnoe epawyamenvnoe oOgudicenue— IBUKEHHUE, NMPU KOTOPOM YIJIbI
MOBOPOTa MAaTEPUATBHOW TOYKH 3a JIFOOBIE PaBHBIE TMPOMEKYTKH BPEMEHH
OJIMHAKOBBI.

Pagnomepnoe oOeudricenue— JBUKECHHE, MPU KOTOPOM 3a JitOObIe paBHbIC
MPOMEXKYTKH BPEMEHU MaTepUalIbHAsI TOUKA IPOXOAUT OJIMHAKOBBIE My TH.
PaBHOMEpPHOE NPAMOIIMHENHOE ABUKEHUE — TO KE caMmoe, 4To U PasHomepHoe
0sudicenue, €CIIM TPACKTOPHUS Tela — MpsaMasi JTUHUSL.

Paeuomepuoe osudiceHue Mamepuaﬂbuoﬁ mo4YKu no OKpPYICHOCMU—
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JBI)KCHUE MATEpUAIbHOM TOUKH IO OKPYKHOCTH, IPU KOTOPOM MOAYJb €€
CKOPOCTH HE MeHsieTcsl. MeHsIETCsl TOJIbKO HampaBjieHue cKkopocTu. [Ipu Takom
JBI)KCHUW MaTepralibHasi TOuka 00J1aiaeT IEHTPOCTPEMUTEIILHBIM YCKOPEHHUEM.
L{eHTpOCTPEMHUTENBHOE YCKOPEHUE — YACTHBIN CIIyYaldl HOPMAIbHO20 )CKOPEHUSL.
Cuna— Mepa MEXaHMYECKOTO JICHCTBUA HAa MATEpUAIBHYIO TOYKY WM TEJO
Ipyrux Tea win nojei. Cuia BbI3BIBACT U3MEHEHUE CKopocmu Tela WA €ro
nedopmario. B MexaHuke  pa3nMyYarOT  CHJIBI, BO3HUKAMOIIME  TIPH
HETOCPEJACTBEHHOM KOHTaKT€ TE€JI WJIM Ha PACCTOSSHUM MOCPEACTBOM
CO3/IaBa€MbIX TelaMu Mojed. MOoXXHO MoKa3aTh, YTO HAa MHUKPOCKOIMYECKOM
YpOBHE BCE CWJIbl (HAapUMep, CUJia YIIPYyrocTu) o0ycioBieHsl noasimu. Cuna -
BEKTOpHAs BEJIMYMHA, IIOATOMY B KaXJbli MOMEHT BpPEMEHHM OHa
XapakTepu3yeTcsl  YHUCJIOBBIM  3HAUCHHEM, HANpaBJICHUEM UM TOUYKOU
npuiioxkeHus. B MmexaHuke npupojaa CUl He paccMarpuBaetcs. EnquHuiia cumsl B
CHU — 1 HproToH.

Cunvt unepyuu — (HUKTUBHBIC CUJIBI, KOTOPBIE BBOJISATCS B HEUHEPYUAIbHBIX
cucmemax omcuema, 4YTOObI 6mopou 3akoH Hviomona MOXHO OBLIO
pacrpoCTpaHUTh Ha HEWHEpIMaIbHbIE CHUCTEMbl oOTcuera. Hampumep, BO
BpAIAIOIIMXCS CHCTEMaX OTCUeTa TOSBISIOTCSA IIEHTPOOEKHAs Cujla W CHIIa
Kopuomnuca.

Cucmema omcuema — menio omcuema, CACTEMa KOOPAUHAT, CBSI3aHHAS C TE€JIOM
OTCYeTa, W Yachl (IpuOOp ISl M3MEPEHUST BpEMEHH JBMIKSHUS C YKa3aHUEM Ha
Hayajgo ero orcuera). CucremMa oTcueTra HCHOJIB3YETCS Jis OMNpeeieHUs
MOJIOKEHUSI B TPOCTPAHCTBE (PU3NUECKUX OOBEKTOB B PA3IMYHBIE MOMEHTHI
BpeMeHU. Paznmyuarot unepyuanvrvie 1 HeunepyuaibHbvle Cucmembl Omcyemad.
Cpeonee y2noeoe yckopenue — Gu3udeckas BeEIUUYWHA, YHCJICHHO paBHas

OTHOHMICHHUIO IIPpHUPpAIICHUA yrHOBOﬁ CKOPOCTHU K IPOMCKYTKY BpPCMCHH, 3ad

Ag
“ ) = —
KOTOPBIN 3TO MIpUpaIieHue MPoU30IILII0 (@)=

Cpeonsasn y2noseas ckopocmb — OTHOIICHHE YIJia MOBOPOTA paaudyca JHOOOU

TOYKH BpallaromiCrocs Tcijia K NpoMEKYTKY BPpCMCHU, 3a KOTOpBIﬁ COBCPHINJICA
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oy = —
3TOT l'IOBOI')OT{_:II AL,

Cmamuka - pas3acia MCXaHHKH, I/I3y‘IaIOHlPIﬁ YCIIOBHA PaBHOBCCH:A
MAaTCpUAJIBHBIX TOYCK UJIH UX CUCTCMbI, HAXOJAAIINUXCS ITOJ I[CﬁCTBI’ICM CHII.
TaHeeHuuaJlbuoe YCKopéerue— COCTaBJAIOIIAA YCKOpeHUA, HAlIpaBJICHHAA BIOJIb

KacaTeJIbHON K mpaekmopuu JIBWKXCHHA B HaHHOﬁ TOYKC. TaHFGHHI/IaHLHOC

A
a; = —
YCKOPEHUE XapaKTEPU3YET U3MEHEHUE CKOpOCmu 110 MOIYIIIO ~ © At .

Teno omcuema— T€n0, OTHOCUTEIBHO KOTOPOTO paccMaTPUBAETCS JBHKCHHUE
BCEX OCTAJbHBIX TEIL.

Teopema IlImeiitnepa— COOTHOILIEHUE JUIsl pacdyeTa MOMEHTAa HWHEPUMU Teja
OTHOCUTEIIBHO TPOU3BOJBHOM OCH, €CIIM H3BECTEH MOMEHT uHepuuu Il
OTHOCUTEJIBHO OCH, IPOXOJSIIIEN uyepe3 yewmp macc Tena. MOMEHT UHEepUuU
TeJIa OTHOCUTEIBHO OCH, MapajuleJIbHOM OCH, NMPOXOIAIIEH Yepe3 LIEHTP Macc
Tela W OTCTOSAIIEH OT Hee Ha pacctosHue d, ompexaensercsa mo dopmyne Iy +
md®, rae m - Macca Tea.

Tpaexmopueii Ha3bIBacTCsl BOOOpa)kaemasi JIMHUSI, OMHUCHIBA€Masl TEJIOM TMpHU
IBIKeHUU. B 3aBUcHUMOCTHM OT (OpPMBI TPACKTOPUM JBUKEHHUS OBIBAIOT
KPUBOJIMHEVHBIE U NPSIMOJIMHENHBbIE. [IpruMepbl KpUBOJIMHENHOTO JIBUKCHUS:
JIBIDKCHUE TeJla, OpOIIEHHOTO TMOJi YIVIOM K TOPU3OHTY (TpaekTopus —
napa6osa), TBMKEHNUE MaTEPHUAIBHON TOUKH 110 OKPY>KHOCTH.

Tpenue— sBIICHUE CONPOTHUBJICHUS TEJI OTHOCUTEIBHOMY MEPEMENIECHHUIO.
Bo3HukaeTr Mexay JByMs TelaMHd B IJIOCKOCTHM CONPUKOCHOBEHHS HX
MOBEPXHOCTEH W COMPOBOXKIAETCS AUCCUIALMEN (pacCEMBaHHEM) JHEPTUH.
Mexanuueckas sHepeus CUCTEMBI, B KOTOPOW €CTh TPEHUE, MOMKET TOJIBKO
yMeHbIathcsi. Hayka, wu3ydaromias TpeHUE, Ha3bIBaeTCsl TPUOOJIOTHEH.
ONBITHBIM MYTEM YCTAHOBJIEHO, YTO MaKCUMAaJIbHAsl CUJia TPEHUS MOKOSI M CUJia
TPEHUSI CKOJIbKEHUS HE 3aBUCUT OT IUIOMIAAU CONPUKOCHOBEHUSA TEJI W
MIPONOPLUMOHAIBHA CUJIE HOPMAJIBHOIO JABJICHUS, TPMKUMAOIIEN TOBEPXHOCTH
apyr k apyry. KoagduimeHT mpomnopryuoHaabHOCTH TPU 3TOM Ha3bIBAETCS

Koahpuyuenmom mperuss (IIOKOSI WIIH CKOJIBKEHUSA).
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Tpemuin 3axon Hvromona— Hu3mveckuil 3aKOH, B COOTBETCTBHH C KOTOPBIM
CUJIbl B3aUMOJEHCTBHUS [JIBYX MATEPHAIbHBIX TOYEK pPaBHbl MO MOIYIIO,
MPOTUBOIOJIOKHBl  II0  HAMpaBICHUID H  JEUCTBYIOT BJOJIb  MPSIMOIA,
coemuHAIMEN 3TH Toukh. Kak m mpoume 3akoHbl HprOoTOHA, TpeTHMH 3aKOH
CIpPaBEIJIMB TOJBKO I UHepyuanvHulx cucmem omcuyema. Kpatkas
(bopMyIMpOBKa TPETHETO 3aKOHA: JEHCTBUE PAaBHO MPOTUBOACHCTBHIO.
Yckopenue c60600n0 naodarouweco mena— ycKopeHue, ¢ KOTOPBIM JIBUKETCS
TEJIO TMOJ JACUCTBUEM CHJIbI TATOTEHUS. YCKOpEeHHE CBOOOIHOTO MaJCHUS
OJIMHAKOBO JUIsI BCEX TeEJ, HE3aBUCUMO OT MX Maccevl. Ha 3emiie yckopeHwue
CBOOOJHO MAJAIOLIEro Tela 3aBUCUT OT BBICOTHI HAaJ YPOBHEM MOpPS U OT
reorpaguecKoil WHPOTH! ¥ HAIPABICHHs K neHTpy 3emutn. Ha mmpore 45° 1 Ha
YpPOBHE MOpS YCKOPEHHE CBOOOIHO mMamaromero Tema g = 9.80665 m/c’. B
y4eGHBIX 3a1a9aX 0OBIYHO MoMaraot g = 9,81 m/c’.

Du3uuecKkuil MaamMHUK—a0OCONIOMHO meepooe meio, UMEIOIIee OCh BPAILICHUS.
B none TAroreHus pu3NUECKHil MasTHUK MOKET COBEPIIATHh KOJIEOAHUS OKOJIO
MOJIOKEHHSI PABHOBECUSA, NPH OTOM .MAcCCy CHCTEMBI HEJb3sl CUWTATH
COCpeIOTOYeHHOM B ofHOM Touke. [lepuos xonedbanuit (pu3nyeckoro MasiTHUKA
3aBUCUT OT MOMeHma uHepyuu Teaa W OT PACCTOSIHUS OT OCH BpaLICHUS [0
yenmpa macc.

Ilenmp macc — Touka Tena (WIM CUCTEMBI Tel), KOTOpas IBUXKETCA TaK, Kak
ecnu Obl B Hel ObUTa cocpe/loToYeHa BCsl Macca Telia (CUCTEMbI) U ecliu OBl K
Hel OBUTM MPUJIOKEHBI BCE BHEITHUE CUJIBI, ICUCTBYIOIINE Ha cuctemy. Jpyroe
Ha3BaHUE ATOW TOUKU — yewmp unepyuu. Cucmema omcuema, CBSI3AHHAS C
LIEHTPOM Macc, Ha3biBaercs L[-cucremont unm cucreMon neHtpa mace. B takon
cUCTEME yJI0OHO pemiaTh 3a7auu, €CJIu HaC HE MHTEPECYET IBMXKEHHE CUCTEMBI B
LIEJIOM, & TOJIbKO OTHOCHUTEJIBHOE ABUKEHHUE €€ YaCTHULL.

DHepeua — cKamsipHas (Qu3NUecKas BEJIMYMHA, SBISIONIASCA OOImIed Mepoit
pa3MYHBIX (POpM JBMIKEHHS MATEpPUM U MEPOU Iepexoja JBHXEHUS MaTepuu
u3 omuux ¢opm B apyrue. OCHOBHbIE BHUABI JHEPTUU: MEXaHHUUYECKas,
BHYTPEHHsIS, DJICKTPOMAarHUTHas, XUMHUYECKas, TpaBUTAIMOHHAs, sJIEpHAasl.
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OpnHu BUIBI SHEPTUM MOTYT IMPEBpALAThCA B JIPYTHE B CTPOTO OMPEACICHHBIX
KOJIMYECTBAX.

Jluanekmpuk— BeniecTBO, 00aJarolIee HU3KOH YIEIbHOH 3JIEKTPUYECKON
MPOBOAUMOCTEIO. W eanbHbId HUAJIEKTPUK BOOOIE HE MPOBOAUT TOK, €ro
MIPOBOAUMOCTh paBHAa HyMO. K IHAIEKTpHKaM OTHOCATCS IbE303JIEKTPUKH,
CErHETORIIEKTPUKH, SJIEKTPETHI U JP.

Jlomenamu  Ha3pBalOT  OOJACTH  CIIOHTAHHOW  (CaMOIPOW3BOJIBHOM)
HaMarHU4eHHOCTU B ¢eppomarHeTuke. Pazmepsl nomeHoB nopsaka 1 Mkm. Cu.
Takxke PeppOMarHeTU3M.

3akon Amnepa yCTaHABIMBAET CBS3b CWJIbI, JCHCTBYIOIIEH Ha MPOBOJIHUK C
TOKOM B MarHUTHOM I10JI€, C CHJIOW TOKa M MHIYKIMEeH MarHUTHOTO mojs: dF =
[Bdlsina, rne | — cwia toxka, B — unaayknus marautHoro mojs, dl — mmHa
3JIEMEHTAPHOTO y4acTka npoBojHuka. Hampasienue Bektopa dF omnpenensiercs
C IOMOIIIBIO MPABUJIA JIEBOU PYKH.

3akon  buo-Caeapa-/lannaca TO3BONSET  PACCUNATATh  HANPSIKEHHOCTH
MarHMTHOTO TOJs TOKa JII0O0OW KOH(UTypalu IMyTeM HWHTErPUPOBAHMUS
seipaenmst: dH = I[dl, r)/4nr’, roe dH — HampsHYKEHHOCTH MATHHTHOTO OIS,
co3maBaeMoro sjeMeHToM Toka dl, r — paaMyc-BeKTOp, MPOBEICHHBIH OT
AJIEMEHTA TOKA B TOUKY, B KOTOPOW PACCUUTHIBAECTCS HANIPSKEHHOCTD IMOJIS.
3akon Kynona— 0OCHOBHOW 3aKOH 3JIEKTPOCTATUKH, BBIPAKAIOIIUN 3aBUCUMOCTD
CUJIbl B3aMMOJICMCTBHUS IBYX HEMOJBUKHBIX TOUEYHBIX 3apS0B OT PACCTOSIHUS
MEXIy HUMH. J|Ba HEMOABUKHBIX TOUCUHBIX 3apsiia B3aUMOJEHCTBYIOT C CHIION
PSIMO TIPOMOPIMOHATLHON MPOU3BEICHUIO BEJIMYMH ATUX 3apsoB U 0OpaTHO
MPONOPLUHUOHAIBHOW KBaJpaTy PpACCTOSAHHUS MEXIY HHUMHU M 3aBHUCSIIEH OT
JTURJIEKTPUUECKON TMPOHUIIAEMOCTH Cpelbl, B KOTOPOM HAXOJATCS 3apsibl
(Kynon, 1785). 3akon KynoHa noareepskaaercs OMbITOM BIUIOTh 10 PACCTOSTHUN
q;° 4z

nopsinka 10™° M (pasmepst siapa atoma) T

3akon  /Dicoyna-Jlenya  MO3BOJSIET  HAWTU  KOJUYECTBO  TEIUIOTHI,

BBIACIIAIOMICCCA B IIPOBOAHHUKE IIPpH IPOTCKAHUH OSJICKTPUUCCKOrO TOKa:
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KOJMYECTBO TEIUIOTHl NOPSIMO MPONOPUMOHAIBHO KBAaJAparTy CHJIBI TOKa,
COTIPOTHBIIEHHUIO TIPOBOHMKA U BPEMEHH TIpoTeKanus Tokal = 1% R -t

3axon Oma 1715 y4acTKa LENU CBSA3BIBAET CUITY TOKA C PA3HOCTHIO NMTOTEHIINAJIOB
Ha KOHI[aX IMPOBOHHUKA U CONMPOTHUBIICHUEM IIpoBoaHUKA: | = (@1 — @,)/R. 3akoH
Oma nnsi 3aMKHYTOM (ITOJIHOM) LENMHU CBSA3BIBACT AJIEKTPOJBIKYIILYIO CHITY
UCTOYHUKA C IMOJHBIM compoTtuBiieHueM 1ienu: | = E/(R,, + Ry). 3meck R, n Ry—
COOTBETCTBEHHO CONPOTUBIECHUE HArpy3KM W BHYTPEHHEE COIPOTHUBIICHUE
MCTOYHHKA.

3axon rnexmpomazuumnoi undykyuu— J3J]C UHIyKIUN B 3aMKHYTOM KOHTYpE
IpsIMO MPONOPLHOHAIBHA CKOPOCTH H3MEHEHUS MAarHUTHOTO IIOTOKAa Yepes
IIOBEPXHOCTh, OTPAaHUYCHHYIO KOHTYPOM. OJEKTPOHHBIH MEXaHU3M 3aKOHa
AIIEKTPOMArHUTHON MHAYKIIMU COCTOUT B TOM, YTO IMEPEMEHHOE MAarHUTHOE
1oJie IOPOKAAeT (MHAYLUPYET) BUXPEBOE AMEKTPUUYECKOE TOJIE C 3aMKHYTHIMU
cwioBbiMU JHHUSAMU. OTKpbIT PapaneeM (1831). B 00001meHHOM BUaEe 3aKOH
BXOJUT B CUCTEMY ypaBHeHUN Makcsena.

3onnaa meopusn meepooz0 mena — KBAHTOBAs TEOPHUS HDHEPreTUYECKOTO
CIEKTpa 3JIEKTPOHOB B KpucTajuie. CorinacHO 30HHOM TEOPUH 3TOT CIEKTP
COCTOMT M3 4YEpeNyIIUXcs 30H (TO0J0C) pa3pelieHHBIX U 3alpelieHHbIX
sHEprui. 30HHAS TEOPHS XOPOIIO OOBSICHSET PSiJI SIBJICHHM, B YaCTHOCTHU Pa3HBIA
MEXaHU3M AIEKTPOIPOBOIHOCTH METaJIOB, JIUDJIEKTPUKOB U
MIOJIyIIPOBOJIHUKOB.

Hnoykmuenocmo— (Qusnyeckas BeIUUYMHA, XapaKTEPHU3YIOIIAas CBSI3b MEXKIY
CKOPOCTBbIO M3MEHEHHs TOKAa B MPOBOAHHMKE (KaTyIlKe) M BO3HUKAIOLIEH IpH
stoMm DJIC camouuayKiuu. MTHAYKTUBHOCTh IPOBOJHUKA (KATYIIIKK) 3aBUCUT OT
ero pa3MepoB u (OpMBI, YHMCIa BHUTKOB, a TakXke OT MaTepuala
MaraurtonpoBoa. Enunnnei unaykrusHoctu B CU siBisiercst 1 T'enpu.
Hcmounuk moka— NCTOYHUK DJIEKTPUYECKON SHEPIUH, B KOTOPOM ACHCTBYIOT
CTOPOHHHME CHJIbI, pa3leisioliue dJeKTpudeckue 3apsiabl. VCTOYHHMK TOKa
XapaKTEPU3YETCs IEKTPOABHUKYILEH CHIOH M BHYTPEHHUM CONPOTUBIICHUEM.

HMcTounnkaMu TOKa SBJISIIOTCS TaJlbBAaHUUYECKHUE 9JICMCHTLBI, AaKKYMYJIATOPBHI,
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MaIlUHbI TIOCTOSTHHOTO TOKA U JIp.
Konoencamop— »5nemMeHT 3SIIEKTPUYECKOM ILENW, IPEIHAa3HAYEHHBIM Ui
UCIIOJIb30BaHUsl €r0 B PA3JIMYHBIX JJIEKTPO- U PATUOTEXHUUYECKUX CXEMaXx.
KonzeHcaTop COCTOUT M3 ABYX WJIM MPOBOJAHUKOB (OOKIIANOK), pa3feieHHBIX
cloeM JudJeKTpuka. TommmHa AWAIEKTpUKa OOBIYHO Majia M0 CPaBHEHUIO C
pasMepaMu POBOJHUKOB. B 3aBucumMocTH OT (POpMBI 00KIAI0K KOHJEHCATOPHI
OBIBAIOT TJIOCKUE, MWIMHAPUYECKHE, chepudeckue u Ap. [lo Tumy nusnexkTpuka
pa3nuyaroT BO3AYIIHBIE, OyMaxkKHbIe, CIIOJIHbIE, KEepaMUYeCKue | Jp.
KOHJIEHCATOPHI.

Konmaxkmmnoii paznocmuvio nomenyuaioé Ha3bBaeTCs pa3HOCTh MOTEHIMANIOB,
BO3HUKAIOIIAsA MIPU KOHTAKTE JIBYX PAa3HOPOJHBIX METAIOB. OTKpBLI SIBICHUE
UTaIbIHCKUM yueHbidt Bonbra (1797).

Macnummnoe none — ofaHa W3 CTOPOH E€JUHOTO AJIEKTPOMArHUTHOIO IIOJIS.
MarauTtHoe mojie co3/1aeTcs ABMXKYIIUMUCS 3apsigamMu (TOKOM TTPOBOJUMOCTH)
U TEPEMEHHBIM DJJEKTPUUECKUM TMoJieM (TOkoM cMmelieHus). JledcTByer
MAarHUTHOE I0JI€ TOJIBKO Ha ABWKYIIIUECS 3apsbl.

Maznumnvim MoOMeHmMOM HA3BIBAETCS BEKTOPHAs BEJIMYMHA, MOAYJb KOTOPOU
pPaBEH MPOU3BEIACHUIO CHJIbI AJIEKTPUYECKOTO TOKAa B KOHTYpE Ha IUIOIA[b
o0TekaeMyl0 STUM TOKOM. HampapieHne MarHUTHOTO MOMEHTa CBSI3aHO C
HaIpaBJICHUEM TOKa MPaBWIOM OypaBUYHKa.

Maznummnstii nomox (Wi mOoTOK Bektopa B) — 310 mortok ®g Bekropa
MarHUTHOM MHIYKLIHUU Yepe3 KaKyro-I100 MNOBEPXHOCTh. B ciryyae oJHOpoAHOTO
MarHuTHOTO TMOJs U Mockor moBepxHocT ®g = BScosa, rae B — ungykius
MarHuTHOTO TOJIS, S — TUIOIIA/b MMOBEPXHOCTH, O — YIOJl MEXIy BeKTOopoMm B u
HOPMAJIBIO K TOBEPXHOCTH.

Ilapamacnemuzmom Ha3bIBAC€TCSI CBOMCTBO BEIIECTB  (IMapaMarHETUKOB)
HAMAarHMYMBaTbCS B HAMpPaBICHUM CUJIOBBIX JIMHUN BHEIIHErO MAarHUTHOIO
noJisi. ATOMBI TTapaMarHeTUKOB UMEIOT OTJIUYHBIN OT HYJII MarHUTHBIA MOMEHT
U BeAyT ceOsi B MarHUTHOM TIOJIE TIOJIOOHO MHUKPOCKOMWYECKUM MarHUTHBIM
CTpEeJIKaM.
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Ilomenyuan  snekmpocmamuyeckozo  noaa ¢ —  DHEpreTUYecKas
XapakTepUCTHKa mojsi. OnpenensieTcsl Kak BeINYnHa, n3MepsieMast paboToi Cuit
MoJIs MO0 TIEPEHOCY €IMHUYHOTO MOJIOKHUTENbHO 3apsjia M3 JaHHOW TOYKU B
Ipyryio, (GUKCUPOBaHHYIO TOUKYy. B KkauecTBe (MKCHpPOBAHHON 4YacTo OepyT
OCCKOHEYHO  yAAJIEHHYI0O  TOouyky. Jlpyrumu  cioBamu,  TNOTEHIHAI
AIEKTPOCTATUYECKOTO TIOJII PAaBEH TMMOTEHIMAIBLHON SHEPIUM EAUHUYHOIO
MOJIOKHUTEIIBHOTO 3apsija, MOMEIIEHHOTO B 3Ty TOYKY. EnquHMIIA OTeHNMANa B
CH 1 Boubr.

Ilpasuno Jlenya— mpaBuio, OMPEACNAIONICEe HAMPABICHUE HHIYKIIMOHHBIX
TOKOB, BO3HUKAIONIUX IPH 3JIEKTPOMArHUTHOW WHAYKIUU. COTJIacHO MPaBUITY
Jlenna MHIYKIMOHHBIM TOK BCErja MMEET TaKoe HaIpaBJIeHHE, 4YTO €ro
COOCTBCHHBII MArHUTHBIA TOTOK KOMIICHCHPYET W3MCHCHHsI BHEIIIHETO
MarHMTHOTO TMOTOKA, BbI3BaBIIEro ATOoT TOK. [IpaBuno Jlenna ecth ciencrBue
3akoHa coxpanenus suepruu. D.X.Jleni (1804-1865) - pycckuii Gpusuk.
Ilonynposoonuxkamu Ha3bIBaeTCA KJacc BEUIECTB, 3aHMMAIOIIUX IO CBOEH
CIIOCOOHOCTH TMPOBOAUTH 3JIeKMpUYecKutl mox TPOMEKYTOUHOE TOJIOKECHHE
MeXIy Mmemaniamu W oudnekmpuxamu. C TOYKA 3pEHHs] 30HHOM TEOPUHU
TBEPJIOTO TeJla BEIIECTBO OTHOCUTCA K TMOJYNPOBOJHHUKAM, €CJIH IIUPUHA
3aMpenieHHON 30HbI, OTACINAIONICH BaJCHTHYIO 30HY OT 30HBI ITPOBOJUMOCTH,
MeHble 2 3B.

Ilocmoannvim nazvieaemcea INeKMpPUYecKuil moK, HE MEHSIOUMICS ¢
TEYCHHEM BpPEMEHH. B ciyuae MOCTOSHHOTO TOKa MPHU OMPEIEICHUN CHIIBI TOKa
| = Ag/At MmoxxHO Opath M000H TPOMEKYTOK BpeMeHH At.

Ilpasuna Kupxzogha npuMeHSIOTCS A pacueTa CIOXKHBIX (pa3BETBICHHBIX)
Ierneid  TMOCTOSHHOTO  TOKa. MeToJ KOMIUIEKCHBIX TOKOB  TO3BOJISET
pacnpoCTpaHUTh ITH MPaBUJIa JJI pacyeTa Merneil IepeMeHHOT0 TOKa.
IlpoéoOnuxkamu HA3BIBAIOTCS BEIIECTBA, COJCpPXKAIIME B  JOCTATOYHOU
KOHIICHTpAIIMU CBOOOJHBIC 3apsovi. K NpOBOJHUKAM OTHOCSTCS METAILIBI,
MOHU3UPOBAHHBIE Ta3bl, BOJHBIE PACTBOPHI 21€KMpPOIUMOE N PaCcIUIaBbl COJIEH.
B anexmpuueckom none cBOOOIHBIC 3apsAabl TEpEepacTIPENCNSIOTCS TaK, YTO
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HANPANICEeHHOCMb  IIEKTPUYECKOr0 MOJs BHYTPU IPOBOJHUKA OKa3bIBAETCA
paBHa HYJIIO, a nOMeHYual MPOBOJHUKA BCIOLY OAUHAKOB.

Camoundykyus— SIBICHUE BO3HUKHOBEHUS 3JeKMPOOSUdCYUjell CUulbl B
MPOBOJAHUKE (KATYIIKE) TPU U3MEHEHUU MPOTEKAIOUIETO B HEW 2/1eKMpUiecKozo
moka. Bemmumna u 3Hak OJIC caMOMHAYKIIMM OIPENEHSIOTCS 3AKOHOM
9NeKMPOMACHUMHOU UHOYKYUU.

HAenenue ceepxnpoeodumocmu OTKpbUT roiaHackuit ¢uzuk Kamepnunr-
Onnec (1911): compoTuBieHHEe PTYTH TpH Temmeparype, OIuU3KoM K
a0COJIIOTHOMY HYJIIO, CKayKOM YMEHBIIAJIOCh J0 HyJd. B panbHelem
CBEpXITPOBOJAMMOCTL OblIa OOHAapy)X€HAa W Yy JPYTrUX METAUIOB M CIUJIaBOB
(cBUHEI, 0JIOBO, >kene30 U Jp.). CBepXIpPOBOJUMOCTh, KaK U JJIEKTPUUECKOE
COMPOTUBJICHUE, OOBICHSAETCS B3aUMOJACHCTBHEM KOJUICKTUBU3UPOBAHHBIX
AJIEKTPOHOB METaJlIa ¢ KpUcTauindeckoi pemietkoit. B 1986 roay obHapyskena
BBICOKOTEMIIEPATypHAsl CBEPXIPOBOAUMOCTb, TEOPUS KOTOPOW HAXOIWUTCS B
CTaJuu pa3pabOTKH.

Cunou Jlopenya Ha3bIBaeTCs CUIa, IEHCTBYIOMIAS HA 3aps0 B 91eKMPU4eCKOM U
mazcnumnom noje (dJIeKTpudeckas U MarauTHas cwia Jlopenma): F = g{E + [v,
B]}. IlepBoe cimaraemoe B MOCIEAHEM BBIPAKEHUU HA3BIBACTCS DIIEKTPUUECKOM,
a BTOpO€ — MarHUTHOM cuiion JlopeHna.

Cunoii moka Ha3bIBaeTCs BEIUYMHA, HU3MEpsieMas 3apsoom, MPOTEKAIOIIUM
4yepe3 MONEepeyHOe CEUCHHE NMPOBOJHUKA B OJIHY CEKYHAY. EquHuIa cuibl ToKa
B CU: 1 Ammep — dyeTBepTas OCHOBHAs €JAMHUIIA ATON CUCTEMbl (Hapsay ¢
METPOM, KHJIOTPAMMOM U CEKYHIOM).

Cmayuonapuvim Hazvleaemca 3IneKmpuyeckoe noje, CyIEeCTBYIOIIEEe B
IPOBOJHUKE C TOKOM M OOYCJOBJIMBAIOLIEE NEPEHOC SHEPIHMM B IEMsIX
MOCTOSTHHOT'O TOKA. 3aps/ibl IPU NPOTEKAaHUH TOKA HEMPEPHIBHO MEPEMENIAIOTCS,
HO pacHpe/ielieHue MX OCTaeTcsi Hen3MeHHbIM. [[03ToMy cTanuoHapHOE MoJie,
MOA00HO AIEKTPOCTATUYECKOMY, SIBJISIETCS TOTEHIIMATBHBIM.

Toueunwiii 31eKmpuveckuil 3apa0 — 3apsHKEHHOE TEJ0, pa3MepaMu KOTOPOTO
MOXHO MPEHEOpEUb B YCIOBUSIX KOHKPETHOM 3a/1a4H.
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Tpancgpopmamopom  Ha3bIBaeTCS  YCTPOWCTBO I MpeoOpa3oBaHUS
NEPEMEHHOI0 TOKa W HamnpsbkeHus. [IpuHOMI NEHCTBHS OCHOBAaH Ha 3aKOHE
9NeKMPOMACHUMHOU UHOYKYUU.

Yoenvnoe conpomuenenue BenuunHa, XapakTepU3YOIIass CHOCOOHOCTh
BEIIECTBA  MPOBOJUTH  JIJIEKMPUYECKUll  MOK, W  YHUCIEHHO  paBHad
COMPOTHUBJICHUIO MPOBOJHUKA JUIMHOIO B 1 METp M IJIOIIAJbIO MONEPEYHOTO
ceuenmst 1 M°. ViembHOE CONMPOTHBICHHE 3aBHCHT OT TEMIepaTypel. Y
METaJUIOB OHO PACTET C POCTOM TEMIIEpPaTyphl, Y MOJIYIPOBOJHUKOB M BOJIHBIX
PacTBOPOB 3JEKTPOJIUTOB — YMEHBIIAETCH.

@Deppomazcnemuzmom  HA3bIBAETCA  CBOMCTBO  HEKOTOPBIX  BELIECTB
(eppoMarHeTHKOB) CIIOHTAHHO HAMarHUYUBATHCS. MacHummuvie MoMeHmbl
aToMOB (heppOMarHeTuka B Mpeaesiax MUKPOCKOIMYECKHX 00JIacTel (0omeHos)
CIOHTAHHO  OpPHUEHTHUPYIOTCA  HapajuieibHO  Apyr  apyry.  Ilpomecc
HaMarHU4YMBaHUs MOKHO PacCMaTpUBaTh KakK MPOLIECC OPUEHTAIMA MarHUTHBIX
MOMEHTOB JOMEHOB BJOJb CHJIOBBIX JIMHUH MacHumHozo noas. llpu
BBIKJIIOYEHUH MAarHUTHOTO TOJS (EpPOMarHETHK OCTaeTCsl HaMarHUYE€HHBIM
(ocTtarouyHasi HAMarHMYEHHOCTh). PeppoMarHeTu3M HaOIIOAAETCs TOJIBKO MpHU
YCIIOBHH, YTO TEMIIEpATypa HE MPEBBIIIAET TaK HA3bIBAEMYIO TEMIIEpaTypy (Wiu
Touky) Kropu. Cambie u3BecTHble (HDEppOMArHETUKH — JKENe30, KOOaabT U
HUKEJIb.

dnexmpuzayus mena— COOOLIEHUE JIEKMPUUECKUX 3aps006 Telny WIu
HaBeJICHUE 3aps7oB Ha HeM. Ha MHKpOCKONHWYECKOM YPOBHE 3JIEKTPHU3aLMs
COMPOBOXKIAETCS MEPEXOJOM OYEHb HEOOBILIOIO YUCIIA ANEKTPOHOB OT OJHOIO
Tena K APyromy.

Anekmpuueckuii OunoIb— CUCTEMA JIBYX TOUYEUHBIM 3apsS70B OJMHAKOBBIX IO
aOCOJIIOTHOM BEJIMYMHE M MPOTUBOMNOJIOXKHBIX IO 3HAKY, PACHOJIOKEHHBIX Ha
HEKOTOPOM PAacCTOSHMM Jpyr oT JApyra. Ha nunons, Haxoxasimwuiics B
AIEKTPUYECKOM TI0JIe, JEHCTBYET Mapa CUJl, CTPEMSIIUXCS YCTaHOBUTH €ro
BJIOJIb CWJIOBBIX JIMHUK. MOJIEKYJIbl MHOTHX BELIECTB IO CBOUM CBOMCTBaM
MO00HBI AJIEKTPUUECKOMY JTUTIOIIO.
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Inexmpuueckuit 3apad— GuznyecKas BEIUYUHA, XapaKTEPHU3YIOIas CBOWCTBO
TE€1 WIA YacTHLl BCTYNATb B 3JE€KMPOMACHUMHOE 63aumooelcmeue W
ompeleAonas 3HAYCHUS CWJI WU DHEPrUdl NpH TaKUX B3aHUMOJECHCTBUSX.
DIEKTPUYECKUM 3apsiiaM MPUMUCHIBAIOT MOJOKUTEIbHBIN WM OTPULIATEIbHBIN
3Hak. Eqununa 3apsaa B cucreme CU — 1 Kt (kyson).

Inekmpuueckuii moK — 3TO HaNpaBIeHHOE (YMOPSIOYEHHOE) JABUKCHHE
NeKmpudeckux  3aps0oe. Pa3nuyaroT TOK  NPOBOAUMOCTH  (ABMXKEHHE
3apSHKEHHBIX  MHUKPOYACTHI] JIBMXKYTCS BHYTPH MAaKpPOCKOIIMYECKOTO Tena),
KOHBEKIIMOHHBIM TOK (JBMKEHUE 3apsKEHHBIX MaKpPOCKOMMYECKUX Tl WIIH
YaCTUll, HAPUMEP, YaCTHUIl MbUJIM) U TOK B BaKyyMme (IMYYKH DJICKTPOHOB WIIH
HMOHOB B BaKyyMe).

Inekmpoosudrxcywiana  cuna—  XapaKTePUCTUKA  HUCTOYHUKA DHEPrUUM B
ANEKTPUYECKON ILEenu. OIJIEKTPOABUKYIAS CHUJA HU3MEPSETCAd OTHOLIEHUEM
paboThl cMoOpoOHHUX cull TIO TIEPEMELIEHUIO 3apsjia BAOJb IeNU K 3HAYCHHIO
aTOrO 3apsaa. MoxHo ckazarb, yTo DJ{C ecTh yaenpHas paboTa CTOPOHHUX CHJI.
OJ1C, kak u nomeryua, U3MEPSIETCS B BOJbTAX.

Idnexkmpoounamuka— paznen busukuy, M3y4YarOIIHi CBOMCTBA
INEKMPOMASHUMHO20 NOJAA W €ro  B3aUMOJAEWUCTBUE C 3apsaoamu, CBS3b
ANEKTPUYECKUX M MATrHUTHBIX SIBIICHUM, a TaKXKe J1eKmpUYeckKutl mox.
Paznuuaror xnaccuueckyro, peITUBUCTCKYIO U K8AHMOBYIO SJEKTPOJIUHAMUKHU.
OCHOBOW KJIaCCUYECKOW 3JIEKTPOJUHAMHUKY SBJISIIOTCS ypaBHEHUsT MakcBeIa.
Inekmponumamu HA3BIBAIOTCS BelleCTBa (COJM, KHCIOThI, OCHOBAHUA),
BOJIHBIE PACTBOPHl KOTOPBIX MPOBOJAT DJICKTPUYECKH TOK. MOJEKyJIb
ANEKTPOJIUTOB MOJ JACHCTBUEM TMOJSPHBIX MOJEKYJT BOJAbl AUCCOLUUUPYIOT —
pacnajaroTcs Ha TPOTUBOIOIOKHO 3apsKEHHbIE HOHBI.

Inekmpomaznumnoe none - ocobas Qopma CyIIECTBOBaHUS MaTEpHH,
MOCPEACTBOM KOTOPOU OCYILECTBIISIETCS B3aUMOJICUCTBUE MEXTY MOKOSITUMUCS
VI IBYDKYUIUMUCS 91€KMpUi4ecKUMU 3apsaoamu

dnexkmpomaznumnasa 6onna — 3TO CBOOOJHOE (OTOpBaBIIEECS OT TOKOB U
3apsA0B)  NEpPEeMEeHHoe  anekmpomacHumHoe  none.  CyllleCTBOBaHHE
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AIIEKTPOMArHUTHBIX BOJIH BBITEKACT U3 ypaeuenuu Maxceenna. 1lepemeHHbIe
ANIEKTPUYECKOE U MArHUTHOE IO0JIE MOTYT OTPBIBATHCS OT MOPOJUBIIHMX MX
TOKOB M 3apsfoB U, TMOAJEPKHUBas Jpyr Jpyra, paclpoCTpaHsIThCA B
IIPOCTPAHCTBE CO CKOPOCThIO cBera. lloatoMy roBopsAr, uro Makcsemn
npeackasall CyIIECTBOBAHME DSJIEKTPOMArHUTHBIX BOJH. [epir moimyuumn 3tu
BOJIHBI DKCTIEPUMEHTaJIbHO, a [TonoB mocTpou1 nepBblil pauonpUueMHHUK.
Inekmpocmamuka—  pasien  IAEKMPOOUHAMUKY,  U3YHAIOUIUMH  TOJIe
HEMOJBW)XHBIX 3apsAoB W UX B3auMmojeicTBue. (OCHOBY 3JIEKTPOCTATUKU
cocTaBIsIeT 3akon Kynona.

Inemenmapuvlil INEKMpUYECcKuil 3apa0— HAMMEHBIINN TOJIOKUTEIIbHBIN WU
OTPULIATEIBHBIN AIEKTPUUECKUIN 3apsiji, paBHBIA MO aOCOIIOTHOMY 3HAYEHUIO
3apsAay 3JIEKTpOHA. 3aps] J000ro Tena WM YacTUIbl €CTh BEIMYMHA, KPATHAS
JJIEeMEHTapHOMY 3apsiay. YacTuiel ¢ ApoOHBIM 3apsiioM B CBOOOJHOM
COCTOSIHUU HE HAOJIIOIA0TCS.

DHepeus, 3anaceHHas B MacHUMHOM nojie Katymku, pasaa W = LI%/2, rae | —
cuna moxa, L — unoykmusnHocms xatymku (cp. ¢ HopmMysioil KHHETHYECKOM
sHeprum!).

DOHeprusi, 3amaceHHas B DJEKTPUUYECKOM ToJie KoHOencamopa, paBHa W =
CU%2, rone U — HampsokeHme Ha KoOHmeHcaTope, C — 3JIEKTPOEMKOCTB
KOHJIEHCATOpA.

Abconrommusiii nokazamenb npenOMAEHUA C6ema— OTHOLICHUE CKOPOCTH CBETA
B BakyyMe K (a30BOii CKOpOCTHM CBeTa B JaHHOW cpene. AOCOIIOTHBIM
MOKa3aTellb MPEJIOMJIEHUSI CBETA TIOKA3bIBAET BO CKOJIBKO pa3 CKOPOCTh CBETA B
BaKyyMe 0OJIbIlle CKOPOCTH CBETA B IAHHOM Cpeie.

Buoumoe  uznyuenue— - SINEKTPOMArHUTHOE  M3JIYYEHHUE,  BBI3bIBAIOILIEE
3pUTENIBHOE OUIYIICHUE M 3aHuMarollee ydacTtok crnekrpa oT 380 mo 780 HM.
CBeTOBbIE M3TYyUYECHHS PA3TUYHBIX YACTOT BOCIHPUHUMAIOTCS YEJIOBEKOM Kak
pa3Hble IBETA.

I'eomempuueckana onmuxa— pasfeil ONTHKU, B KOTOPOM HU3YYarOTCS 3aKOHBI
pacnpocTpaHeHusl CBETa B PO3PAYHBIX CpeaxX, OCHOBAHHbIEC HA MPEACTaBICHUU
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0 ceemoguix yuax. OCHOBHBIMU 3AKOHAMU 2e0MempPuiecKou ONMUKY SIBIISIFOTCS:
- 3aKOH NPAMOJIUHEUHO20 PACNPOCMPAHEHUS C6emd; - 3aKOH He3A8UCUMbIX
CBEMOBbIX NYYKOG; - 3aKOH OMPANHCEHUS; - 3AKOH NPENOMLEHUSL.

Bonnosaa onmuxa— paznen onmuku, W3YYAOIIUNA SBICHHUS, B KOTOPBIX
IPOSIBIISIETCS] BOJIHOBBIE CBOMCTBA cgema.

/leoiinoe nyuenpenomienue— pa3IBOCHUE CBETOBOIO JIyya MPHU MPOXOKACHUU
yepe3 ONTHYECKH aHU3OTPONHYIO  Cpeldy, BO3HHKAIOIIEE  BCIEICTBUE
3aBHCHUMOCTH IIOKa3aTessl MpeJOMJIEHUS CBEeTa OT €ro mnojspuzauuu. B
OJTHOOCHOM JIBOSIKONIPENIOMJISIONIEM KpHUCTallIe, Hampumep, B KpHUCTalIe
WCJIAHJCKOTO IIIaTa, NAJarollMi JIyd CBeTa paculelUIIeTcs Ha JBa JIyd4a,
OOBIKHOBEHHBIII M HEOOBIKHOBEHHBIH, HMEIOIIME pa3Hble noxKazamenu
npeiomiienus W TIONAPU30BAHHBIE B JBYX B3aMMHO NEPIECHINKYISIPHBIX
IUIOCKOCTSIX.

Augpakyuonnas pewremka— ONTUYECKOE YCTPOMCTBO, HMMeEOLIEE OOJIBIIOE
YHUCIIO IIENeH, pa3lelCHHBIX HEMPO3pAaYHBIMU MPOMEKYTKAMHU, Ha KOTOPBIX
npoucxoautr  gudpakmus  ceeta. OOBIYHO  AMQpaKUMOHHAs  penieTka
IPEACTABIIET COOON COBOKYIMHOCTh OOMBIIOIO YMCiIa NapajljIebHbIX IITPUXOB
OJMHAKOBOM INHMPHUHBI, HAHECEHHBIX Ha MPO3PAUYHYI0 WU OTPAKAIOUIYIO
MOBEPXHOCTh HA OJIMHAKOBOM PACCTOSHUM JApYyr oT npyra. JudpakunonHas
peleTka sBIsSeTCS OCHOBHBIM JIEMEHTOM MHOTHX CHEKTPAIbHBIX MPHUOOPOB.
Hudpakuus cBeTa—o0mKIOHeHUe Om 3aKOHO8 2eOMempudeckou Onmuxu,
gvipadicaioujeecss 6 O02uOaHuu Cceemom Mmanvlx npenamcmeuu. Jlugpaxyus
Habn00aemcs npu pacnpocmpaHesuu ceema 6 cpede C Pe3Ko GblPANCEeHHbIMU
HeoOHOPOOHOCIAMU.

3axkon Manwca— QuU3nyecKuili 3aKOH, COTJIACHO KOTOPOMY HWHTEHCHUBHOCTh
CBETOBOM BOJIHBI, IPOLIEAIIEH noaapuzamop U aHaiuzamop, NpornopuuoHagbHa
KBaJIpaTy KOCHHYCa yIia MEX]y MIIOCKOCTSAMH TJIaBHBIX CEUEHUH MoJsipu3aTopa
v aHammaropal = Iy ' cos’a

3aKkon He3asucuMbIX C6emo6biX NyuKO6 — IOCTYIaT F€OMETPUUECKON ONTHKH,

B COOTBCTCTBHUH C KOTOPBIM: PaCHpOCTpaHCHI/IC BCAKOI'O CBETOBOI'0O IIy4YKa B

107



CpeJle HE 3aBUCHUT OT TOr'0, €CTh JIM B 3TOU Cpe/Ie Ipyrue MyYKH CBETA WIH HET.
3axkon ompasicenus ceema — 3aKOH, ONPEACIIONINI B3aUMHOE PaCIIONIOKEHUE
IpU 3€pPKaJIbHOM OTPAKEHUM MAJAIOIIEr0 U OTPAXEHHOTO JIydel, a Takxke
NEPHEHANKYJIAPa, BOCCTAHOBIEHHOIO K TPaHULE pasziefia JBYX Cpell B TOUKE
nazeHus: -1- 06a nyda v nepHneHAMKYISAP JIeKAT B OJHOM IIIOCKOCTH; -2- YTOJ
NaJICHUS] PABEH YTy OTPaXKEHUSI.

3aKkon npenomaenusa ceema — OJUH W3 3aKOHOB T'€OMETPUYECKON ONTHKH,
COTJIaCHO KOTOPOMY MAJIAlOIIMKA JIyd, Jyd MPETOMJICHHBIA U MEepPIeHIUKYJISP,
BOCCTAaHOBJICHHBII B TOUKE MAJEHUs Jlydya K TpaHULE pa3aena ABYX Cpel, Jexar
B OJHOW IUIOCKOCTH; OTHOILIEHHWE CHHyCa yrja MaJeHus K CHHYCYy YyIJa
IIPEJIOMJIEHUS] €CTh BEJIMYMHA IOCTOSHHAs I JAaHHBIX JBYX CpPel M paBHas
OTHOCUTEIBHOMY MOKA3aTeJt0 MPEJIOMIIEHUS BTOPOW Cpelbl MO OTHOUIEHUIO K
IIEPBOM.

3aKoH  NPAMONUHENHO020  pACHPOCMPAHEHuA  céema  —  TIOCTYyJaT
T€OMETPUYECKON ONTHKHU, B COOTBETCTBUU C KOTOPHIM B OJJHOPOJAHOU CpPE/IE CBET
pacrpocTpaHsieTcs NPSIMOJUHEHHO. 3aKOH MPSIMOJIMHEWMHOIO pacIpOCTPAaHECHHUS
CBETa SIBJISIETCA CIEACTBUEM npunyuna epma.

H3znyuamenvrnocmulo Ha3bIBaeTCs TMOJHAsT MOIIHOCTH (Ha BCEX YacTOTaX WU MO
BCEM HAIPABJICHUSIM) HM3IY4YEHHUs] C €IMHUIBI MMOBEPXHOCTH HArperoro Tena.
M3ny4atenbHOCTh 3aBUCHT OT TEMIEpaTyphl Telna W OT KO3 duimeHTa
NOTJIOIIEHN €ro ImoBepXHOCTU. CTapble Ha3BaHUSA JTOW BEIUYMHBI —
HHEPreTUYECKasi CBETUMOCTh WJIM JTYyYEUCITyCKaTeIbHask CIOCOOHOCTD.
Humepghepenyun céema — onTHUeCKoOE SIBJICHUE, BOZHUKAIOLIEE TP CIOKEHUU
JBYX  WIM  HECKOJbKMX  KOT€PEHTHBIX  CBETOBBIX  BOJIH, JIMHEHHO
MOJISIPU30BAHHBIX B OAHOM TIockocTU. MHTEpdepeHus npeacTaBisieT coooit
YCTOMYMBYIO BO  BpPEMEHUM  KApTUHY  YCWJICHHMS  WIM  OcjabieHus
Pe3yJIbTUPYIOLINX CBETOBBIX KOJIEOAHUI B pa3IMYHbBIX TOUKAX MPOCTPAHCTBA.
Hcmounuk ceema — n3iydatenb 3J1€KTPOMArHUTHON SHEPTUU B BUAMMOW YaCTH
cnekrpa. Mcrtounuku cBeta noapasaesnstorcss Ha ectectBeHHble (ConHue, JIyHa
U T. J1.) 1 HICKyCCTBEHHBIE (JJaMITbl HAKAJIUBAHUS, Ta30pa3psIIHbIE JIAMIIbI U Ap.).
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Keanmoeasa onmuka — pas3fen ONTHKH, W3YYalOIIWK SIBIEHUs, B KOTOPBIA
OOHApY)KMBAIOTCS KBAHTOBbIE CBOWCTBA AJIEKTPOMArHUTHOTO  H3IYYCHHUS
(cBeta). D10 mennosoe uznyyenue, pomosrppexm, sgpgpexm Komnmona n np.
Jazepol (ot oT MEPBBIX OyKB aHIJL ¢bpassl
Lightamplificationbystimulatedemissionofradiation) — kBaHTOBBIE T'€HEpPATOPHI
CBETA, NPUHLMUII ACHCTBUS KOTOPBIX OCHOBAH Ha SBJICHUHM BBIHYXIECHHOIO
(cTEMYTUPOBAHHOTO) W3TydeHUs. V3mydenne 1a3epoB MOISIpU30BaHO, 00IadaeT
MOHOXPOMATHYHOCTBIO, OOJBIIOW MOIIMHOCTBIO B y3KOM CHEKTPaIbHOM
Mana3oHe M MaJloil pacXOJUMMOCTBIO CBETOBOrO myuka. Haxomsar mmpoxoe
NPUMEHEHUE B TEXHUKE U SKCIIEPUMEHTAIBHON (PU3UKeE.

Onmuka— pa3aen QU3NKu, B KOTOPOM U3y4atOTCs 3aKOHOMEPHOCTH ONTUYECKUX
SABJICHUM, IPUPOJIA CBETA U €TI0 B3aNMOJCHUCTBUS C BEIIECTBOM.
Ommuocumensuvlil noKazamenib NPeaoOMaAeHUA céema — OTHOIIEHUE (a30BOil
CKOPOCTH CBETa B MEpBOIl cpefie K (a30BOM CKOPOCTH CBETa BO BTOPOIl cpeje.
YHCIIEHHO OTHOCUTENIbHBIN MOKAa3aTelb MPEJOMIICHUS CBETA PABEH OTHOIICHHIO
CUHYCa yTia NaJeHUs K CHHYCY YyTja IPEJIOMIICHHUS.

Ilepuoo ougppaxyuonnoii pewtemku — pacCTOSTHUE MEXIY CEPEIUHAMHU JIBYX
COCEeHUX Ieell mudpakiuoHHON pemieTku. J[pyroe Ha3BaHuWe — mIar WM
MIOCTOSIHHAS PELIETKH.

Ilokazamenv npenomneHus ceéema — MEpPAa ONTHYECKOW NJIOTHOCTH CPEIBI,
paBHas OTHOILLEHUIO CKOpOCMU c6emda B BaKyyMe€ K CKOPOCTH CBETa B CpeEle.
[Toka3zaTenb MpelOMIIEHHUS] CBETA 3aBUCUT OT YacTOThI CBETa M OT MapameTpoB
COCTOSIHUA cpelbl. Pa3znuyaroT aOCOIOTHBIE W OTHOCHUTENbHBIE MOKa3aTeln
IIPEJIOMIICHUS.

Honapuzamop — npudop, NpeIHa3HAYCHHBIA JJISI TIOJTYYECHUS TMOJHOCTHIO WIIN
YaCTUYHO MOJISIpU30BaHHOrO cBeTa. llonspu3zarop MOXKHO HCHOJIB30BATH B
KAaueCTBE aHAIU3amopa NOJIIPU30BAHHOTO U3ITYUECHHUS.

Honapuzayua  ceema —  OpUEHTAUUs  BEKTOPOB  HAMNPSIKEHHOCTH
ANEKTPUYECKOrO MOl U MAarHUTHOM MHIYKIIMU CBETOBOM BOJHBI B MJIOCKOCTH,
NEPHEHANKYJIAPHON cBeTOBOMY Jiydy. OOBIMHO MOJSpHU3aLMsi BO3HUKAET MpU
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OTPaXEHUU M TPEIIOMIIEHWU CBETA, a TaKXKe MPU PaCIpOCTPAHEHUU CBETA B
aHMU30TPONIHOM cpene. Pa3znuyaror JIMHENHHYI0, KPYrOBYK0 M JIJUIMITHYECKYIO
MOJISIPU3AIINIO CBETA.

Ilpenomnenue ceéema — siBICHNE, 3aKIIOYAIONIECECS B U3MEHEHUH HAIPABICHUS
pacrpocTpaHEHUsl CBETOBOM BOJIHBI MPU MEPEX0JI€ U3 OJHOM Cpellbl B APYTYIO,
OTIIMYAIOLLYIOCSl HOoKa3amesiemM NpeloMIeHUs: céemd.

Tepmunom «ceem» 0003HAYAIOT HE TOJIBKO GUOUMbIL C6em, HO U
AJNIEKTPOMAarHUTHOE U3JIyYeHHE JPYyrux JAuana3oHoB (MH(]pakpacHoe H
yIbTpapuOIETOBOE M3IyUYCHUE, penmeeHosckue aydu). Takum oOpazom, 3TOT
TEPMHH HCIONB3YyeTCd KaK CHHOHUM BBIPOKEHHUS <«OAIEKTPOMarHUTHOE
U3ITyYEHUE.

Cxopocmb ceema 6 saKyyme— CKOpPOCTb paCIIpOCTPAHEHUSI CBETA B BAKyyME C =
299'792'458 w/c. CkopocTh cBeTa B BakKyymMe - TIpelelibHasg CKOPOCTb
pacnpocTpaHeHus JII0ObIX (PU3NUECKUX B3aUMOIEHCTBUN.

Tennoeoe u3ziyuenue — 3TO HIEKTPOMArHUTHOE H3IYyYEHUE HArpeThIX Tell
3aKOHBI TEIJIOBOIO H3JIyuyeHUsi OOBsCHSET keanmosgas meopusi M. Ilnanka
(1900).

UYepHbIM Ha3bIBACTCS UACATM3UPOBAHHOE TEJI0, MOTJIOMIAOIIEE BCIO MAAAI0IIYI0
Ha €ro IMOBEPXHOCTb OHHEPruI0. YcCTapeBllee Ha3BaHHWE YEPHOro Tena —
a0COIOTHO YepHoe Teno. PeanibHble Tena He SBIISIOTCS YEPHBIMU; IOBEPXHOCTb,
XOpOILIO MOTJIOUIAI0NIAs CBET B BUAMMOM JMANa30He, MOXKET IJIOXO MOTJIOIATh
B MH(PpaKpacHOM.

Anekmpon — Menbyaiilliasg OTPULATENBHO 3apsKEHHAs 4YacTula, BXOAsAUIas B
COCTaB aTOMOB.

AOuabamuueckum  HA3bIBACTCSI NPOLECC, MPOUCXOMSAIIMHA B YCIOBUSA
TerTon30Js1HMH (0e3 TErI000MeHa Co cpedotl).

Bakyymom Ha3bIBaeTCsi COCTOSIHUE Pa3pekeHHs, KOTJa COyIapeHHs] MOJIEKYI
Ipyr C JOpYyroM HEMHOTOYHCICHHBI 1O CpPaBHEHHIO C COYJapeHHUSIMH CO
cTeHKamMu cocyaa. CTeneHb pa3peXeHUs 3aBUCUT OT COOTHOIIECHHUS CPEIHETrO
CBOOOJHOTO Mpodera U JIMHEHHBIX pa3MepoB COCYIa.
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Buympennum mpenuem Ha3bIBa€TCSI BOZHUKHOBEHUE CHUJIBI TPEHUS MEXKIY
CIOSIMU JKUJIKOCTH WJIM Trasza, JABWXKYIIMMUCA C Pa3HbIMH CKOPOCTSIMH.
[IprunHON BHYTPEHHETO TPEHUS SIBISETCS XAOTHUYECKOE TEIJIOBOE IBUKCHHE.
CwM. Takxe Aenenus nepenoca.

Buympennei snepeuen (U) HaspiBaeTCs OOLIWI 3arac SHEPrUU cucmemsl 3a
BBIYETOM KHWHETHUYECKON SHEPrUM CHUCTEMBI KaK LEJIOr0 M MOTEHLIHAIbHOU
ASHEPIUM CUCTEMBI KaK I€JI0r0 BO BHEIIHEM MOTECHIIMAILHOM Mojie. BHyTpeHH s
DHEPTUA UOeaIbHO20 2a3a PAaBHA CYMMApHOW KUHETUYECKON SHEPTHUH MOJIEKYI.
3axon boiina-Mapuomma yTBepKIaeT, 4yTO Uil JAHHOW MAacchl Tras3a, NpHU
MOCTOSTHHOM TeMIlepaType, MPOU3BEACHUE NAaBICHUSI HA 00bEM €CTh BEJIMYMHA
nocTosiHHas: PV = const.

3akon [l'eii-JIroccaka yTBepkIaer, 4YTo sl JAaHHOM MacChl rasa, IpH
MOCTOSIHHOM JIaBJICHUHM, OOBEM Trasza MpsMO MPOIMOPIIMOHANIEH a0COIIOTHOM
temnepatype: (Vi/Vy) = (To/T)).

3axkon T'yka BbIpaxkaeT JHUHEHUHYI0 3aBUCUMOCTh MEXIY HANpPSKEHUSIMU U
MajgbiMH  JehopMalMsiIMU B yOpyroil cpene. AHriuickuii ydenoli P.I'yk
obHapyxmi1 (1660), 4To Mpu pacTHKCHHH CTEPXKHSA JUTMHOIO | W ILIomaapro
MOMEPEYHOro CceueHus S  ymauuHeHue crepkHs Al mpomnopimroHasbHO
pactsruBatomeit cune F. Eme ogna dopma 3anucu 3akona ['yka: 6 = Eg, rie 6 =
F/S — HopmampHOE HampspKeHHe B MomnepedyHoM ceueHnn, & = Alll —
OTHOCUTEJIbHOE Y/UITMHEHUE cTepkHs. Koadduuuent nponoprmoHanbHocTH E
Ha3bIBaeTcs MoayieM FOHra.

3akon  Jlanpmona  TIACUT: JABJIICHUE  CMECH  XHMHUYECKH  HE
B3aMMOJICUCTBYIOIINX Ta30B PABHO CYMME NAPYUATbHLIX 0A8l1eHUll OTICITbHBIX
KOMITOHEHTOB.

3axon /wnonza u IImu yTBEpKaeT, 4TO aTOMHAs TEMJIOEMKOCTh XUMHUYECKU
MPOCTOr0 KPUCTALUIMYECKOTO TBEPJIOTO TEJIa OJMHAKOBA JJISl BCEX TAKUX TENl, HE
3aBUCUT OT TeMmmepaTyphbl U paBHa C, = 3R, rme R = 8,31-10° ix/kmons K —
YHUBEpcallbHasi Tra3oBasg NOCTOsiHHas. [Ipm HU3KUX TemmepaTypax 3aKoH
nepecTaeT BBIMOJHATBCA, a mpu T — 0 C; — 0. OOBACHUTH yKa3aHHOE
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3aTPyJHEHHUE YJIaJlOCh KBAHTOBOW Teopuu Terioemkoctu (DitHmreilH, 1907;
Jlebaii, 1914).

Hoeanvnoim 2azom HA3bIBAIOT CUCTEMY, CBOWCTBAa KOTOPOW OMUCHIBAIOTCA
ypaBHeHHeM Kianeiipona-Mengeneea pV = (M/W)RT, rue p — naBnenune, V —
obbem, T — TeMmeparypa, M — Macca, L — Macca oJHoro kujomosts, R = 8,31- 10°
Jlx/kmons K —  yHuBepcanbHas Ta3oBasi NOCTOsAHHAas. C TOYKH 3pEeHHUS
MOJIEKYJISIPHO-KUHETUUYECKON TEOpUM HACAIBHBIM Ta3 — 3TO Ta3, MOJEKYJIbI
KOTOPOTO MMEIOT HYJIEBOM COOCTBEHHBIH OOBEM W HE B3aMMOJICHCTBYIOT Ha
paccTostHUM. PeanbHBIM Ta3 MpU yCIOBHUSX, OJMM3KUX K HOPMAJIBHBIM, MOYKHO
NPUOIMKEHHO CUMTATh UCaTbHBIM.

H300apuyeckum HaA3BIBACTCS MPOLECC, MNPOUCXOASNIUMNA MPHU TMOCTOSHHOM
nasiieHuu (P = const).

H30omepmuueckum HaA3BIBAETCS MPOILECC, MPOUCXOASNIMN MPHU IMOCTOSHHOU
temnepatype (T = const).

H3oxopuueckum Ha3bIBACTCS TMPOIECC, MNPOUCXOASNIUNA MPU TMOCTOSHHOM
oobeme (V = const).

Konuuecmeo mennomot — 5170 SHEPTUS, NOTyYEHHAs (MJIU OTJAaHHAS) CUCTEMOM
npu menooomenre. [1o aHANIOTHH C BRIpAKEHUEM JUTSI DJIEMEHTApHOUN paboThl OA
= pdV MOKHO 3amucaTh IJIs DJIEMEHTAPHOI0 KojudecTBa TertoTel: 6Q = TdS.
Temnepamypa 37ech WUIrpaeT poJib TEPMUYECKOW «CWIbD», a IHMPONUL —
TEPMUUYECKON «KOOPIUHATHIY.

Koygppuyuenm nosepxnocmnozo namadxyceHus o ONPEICISIETC  Kak
OTHOILIEHHE CHJIbI TMOBEPXHOCTHOTO HATSKCHUS, JEUCTBYIOLIEH HA KOHTYP,
OTPaHUYMBAIONIUN CBOOOTHYIO TIOBEPXHOCTh JKHJAKOCTH, K JIJIMHE D3TOTO
KOHTYpa.

Monexynapnuo-kunemuueckaa meopus (MKT)

MKT — Tteopuss TEnnoOBbIX SIBJICHHUM, OCHOBAHHAs Ha MPEACTABIECHUU O
MeNbUalIliiX YacTUIaX BellecTBa — aroMax W MoJjekyiax. CoBpeMeHHoe
HazBanue MKT — cratuctuueckas ¢uzuka. Cm. Takke OCHOBHbIE NONONCEHUS
MOJEKYIAPHO-KUHEMUYeCKOt meopuu.
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Hopmanonvimu Hnasvliearomcesa ycioeus, Korna cucreMa (Hampumep, ras)
HAXOMHUTCA TIpu gaBierwn P = 1,013-10° ITa (760 MM pr. cT.) 1 Temnepatype T =
273 K (0°C).

Ocnoenvie nonoscenunas MKT:

- BCE TeJla COCTOAT U3 MEJIbYalIIuX YaCTHUIl, aTOMOB U MOJICKYJI;

- YaCTULBI JTH HAaXOHATCS B COCTOSIHUM HEMPEPHIBHOTO XaOTUYECKOIO
JBIDKEHUS, HA3hIBAEMOTO TEIIJIOBBIM;

- MEX/]ly YaCTULIaMU UMEIOTCSI CHJIbl IPUTSDKEHUS U OTTAIKUBAHMUS;

- IBIDKCHHE Ka)KJIOM YaCTHIIBI TTOTUYMHSACTCS 3aKOHAM KJIACCUIECKON MEXaHUKHU.
Ilepeoe nauano mepmoounamuku — 3aKOH COXpPaHEHUS! PHEPTUU, 3alIMCAHHBIN
B Upe3BbIYaliHO oO0mIeH (opme, BKIIOYAIOMIMK M3MEHEHHE PHEPruu 3a CYUeT
mennooomena. B cranmaptapix ob6o3HadeHUsX: AQ = AU + A — KOJIWYECTBO
TEIUIOTHhI, coobmiaeMoe cuctemMe (AQ), uUAeT Ha TOBBIINICHHUE BHYTPECHHEH
sHeprun cucrteMbl (AU) u Ha coBepiieHue padoTsl (A). 3aKOH COXpaHEHUS
MEXaHMYECKON IHEPTUM — YACTHBIN CIIydal MEpBOro Hayajaa TEPMOJIUHAMUKH.
Pabomon HazbiBaeTCs MakpoDU3UYECKUN CIMOCOO W3MEHEHUS 6HYMpeHHelU
9HepeUuu cucmemsl, COIPOBOXKIAIOIIMICI MaKPOCKOIMMYECKUM JBHKeHueM. Cp.:
Tennoobmen. DHeprus, KOTOPYIO CHUCTEMa TOJydaeT (WJIM OTJAAET) MPU STOM
npoliecce, Ha3bIBaeTCs Tak e paboroit (A).

Tennoemkocmoto mena (CUCTEMBI) HA3BIBACTCS KOIUUECNBO MENJIONbL,
HEe0OX0aMMOoe JIJIsl HarpeBaHus Tena (cucmemol) Ha OUH KenbBUH. Ecnu pacuer
BEJIETCSI Ha OAWH KWJIOTPaMM, TEIJIOEMKOCTh HA3BIBAETCS YJCNBbHOH, €clii Ha
OJIMH (KHUJI0)MOJIb — (KHJIO )MOJIAPHOIA.

Tennonpoeoonocmaplo HA3BIBACTCS IPOLECC BBIPABHUBAHUS TEMIIEpPATyp IIpU
CONPUKOCHOBEHUH TeN (TBEPAbIX, XUAKUX HIM Ta3000pa3HbIX), HWMEIOMIMX
pa3Hyio TemMnepaTypy. TemionpoBOHOCTb OOBSICHIETCS MIEPEX0I0M IHEPTHU OT
OoJiee HarpeThIXx K MEHee HarpeThiM OOJIACTSAM MPU OTCYTCTBUHU (€CIU 3TO ra3
WIA KUJAKOCTh) TEpEeMEIIMBaHUA WIH KoHgekyuu. CM. Takxke HeneHus
nepemoca.

Tepmoounamuka — Hayka O caMbIX pa3HOOOpa3HbIX TWpolEeccax M
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COMPOBOXKMAIOIINX WX DHEPrEeTHYECKUX TMpEBpaIeHusx. TepMoanHaMuKa
OTHOCUTCS K 00J1acTh Makpo(U3MKH, OHA OTBJIEKAETCS OT MOJPa3yMeBaeMOro
MOJIEKYJIIPHOTO CTPOEHHUS BEIIECTBA U YUUTHIBACT JIUIIIb OBEICHUE CLUCMEMbl B
nenom. Jlenmurcst Ha mepmocmamuxy ¥ COOCTBEHHO TEPMOIUHAMUKY.
Tepmoounamuueckum npoyeccom Ha3bIBACTCA HW3MEHEHUE KOOPOUHAM
COCMOSAHUA CUCTEMBI IPU HAJTMYUH PA3HOCTU HOMEHYUAN08 CUCEMbL U CPEObL.
Tpemve nauano mepmoounamuku yTBEPKIAET, YTO HIHMPONUs CUCTEMBI MPU
a0COJIFOTHOM HYJIE TeMIepaTyphl paBHa Hy:t0 (Teopema HepHera, 1906).
VYpaBuenue Knanelipona-MeHeneeBa — ypaBHEHUE COCTOSHUSI UOeanlbHO20
eaza. pV = (M/WRT, roe p — naBnenue, V — o0beM, T — Temmeparypa, m —
Macca, [L — Macca OJHOTO KwioMmomsi, R = 8,31'103 Jlx/kmone- K —
YHUBEpCaIbHas Ta30Bast TOCTOSHHASL.

Ypaseuenue Maiiepa cBsA3bIBaCT MOJIAPHBIE TEIUIOEMKOCTU TMPU TMOCTOSTHHOM
IaBICHHM WM Tpu nocrtosHHoOM obOveme: C,- Cy = R, rone R = 8,31-103
Jx/kmoib: K — yHUBepcasibHasi Ta30Basi OCTOSIHHAS.

Ypaeuenusa Ilyaccona cBS3bIBaIOT MOIMAPHO JaBJICHUE, 00BbEM U TEMIIEpaTypy
npu aduabamuyeckom npoyecce: TV'™ = const, pV? = const, T"/p"™* = const.
31ech Y = Cy/Cy — OTHOLIEHHE Ta30BbIX TEITIOEMKOCTEH.

Oumponueii Hazvigaemcsa QyHKyus cocmosiHus cucteMsl, auddepeHman
KOTOPOM paBeH OTHOIICHUIO DJEMEHTAPHOTO  KOJUYecmea  meniomol,
MOJIYYEHHOTO CHCTEMOM B  DJIIEMEHTApHOM  obpamumom npoyecce, K
memnepamype. 1lpu HEpaBHOBECHOM TEILIOOOMEHE B M30JUPOBAHHOU CHUCTEME

OHTPOIINA CUCTCMBI BO3pPaCTacT.
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