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IMpeaucaosne

[Mocobue cogepaHT KOMIUIEKT ONOPHBIX KOHCIEKTOB H pasHO-
YPOBHEBEIX 33JaHHiH, OXBATHIBAKLINX BCE OCHOBHLIE TEMBI KYp-
ca u3nkH 8 knacca. KoHCNeKTsl M 3a1aHHA MOTYT TPHMEHATHCH
Y4HTENeM [PH M3IOKEHHM HOBOIO MarepHala, B Xoje onpoca,
B [TpOLIECCEe CHCTEMATHIALMM 3HAHKI, npH noarotoske k OI'3.

CocraB/ieHHbIE HAH B3ATHIE H3 Pa3lH4YHbLIX HCTOYHHKOB,
PasHOYPOBHEBLIE 3a/1aHHE 110100paHLl [0 CTEeNeHH BO3pacTaHHy
CIIDAHOCTH: NPOCTHIE (3a7aHHs YPOBRHSA «A»), cpelHHe (3a1aHHd
ypoBHA «Bx) 4 noseledHOI cnomHOCTH (3a0aHud ypoeHS «Cw).
Yyanuecs HMEKT BO3SMOKHOCTE CAMOCTOATENLHO HITH C MOMO-
WK VYHTENA BEIOHPATE FPYINY 3aJaHHi, IOCTENeHHO [Iepexo-
4 K pelleHHI0 Doslee CIoMHBIX 3a0aHHii.

IMocobue npenHazHadeno ang 8 knacca odueodpaszosatens-
HBIX YueOHBIX 3aBe1eHHH H MOMKET OBITH HCNONB30BAHO [IPH NOB-
TOPEHHH TPOIHICHHOTO MaTepHana H nNpu noarotoske Kk OcHOB-
HoMY ['ocygapcTBeHHOMY JK3aMeHy o QuIHKe.

“pEHHTHE YCJI0BHBIE 0003HAYEHHA

EI — cM. naparpad y4eOHHEKA, COOTBETCTBYIOIIMA NaHHOMY
koncnekTy: A. B. Ilepeimkud ®Puazmka. 8§ kn.: YueOHuk ana ob-
meodpazoBaTenbHblX Y4eOHBIX 3aBenennii. — M.: Ipoda, 2014

KoHcnekThl W 3a1a4H MOTYT OBITE HCTIONB30BAHEI TAKKE TTPH
pabote ¢ Apyrumu yuebHHKaMu no guinke.

ABTOpP-COCTABHTEb:

E. A. Mapon,

KaHIMJAT Nejaroriyeckux Hayk,
YUHTENE DHIHKH,
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BOJIBIIOE 3HAYEHHE (-
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- p GuGNHOTEKAX, My3eax
1 - TepmoMeTp
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§24
Il#. ¥arr (asrn.) = rosen XVII B,
MALUND, 8 KOMOPHX SHYMPEHHAR IHEPIUA MORALAA
NpeapaMaemch & MEXAHUYECKYW JIHEPIUW

SHEPrHA TONAHEA —» SHEPTHA TA3a (HAH napa) —»
ras pacliMpReTca — ra3 cosepmaeT A (ras oxaammaerca) —
SACTE €ro BHYTD, sHeprau — s B

BHJLI TEILTOBBIX JIBHIATEJEA

rQ ~ NAPOBAR MATIHHA
— OIBHTATENE BHYTDEHHErO CrODAHHA
é — NApoBAH, M FA30BAA TYPOHHL!
— PEAKTHBHEIH JBEHCATENL

JABHI'ATEJIb BHYTPEHHEI'O C'OPAHHSA (JIBC)

MONAUED [DEHIURN, KEPOCUM, Hemb, 200Ul ;a3 )

czopaem enympu deuzamern - & yuaundpe
{r asTomMolnasx, cAMOTETAX, TEIIOXOAAY, TEMLIOBOIAX, TPAKTODAX)
Cocrae JIBC:

. UMAHHAD (cropadie ropodyell cMecH — mapk GeHawHA W POITYRA)

. MOPIIgHE — MWATYVH — KOJSHYATHH BAJ — MAXOBME

. ABA KaanmaHa (DepHOIHYEecKH OTED-CH H 3aKp-cd)

. TOPIHAA cMeck Ueped 1 wianan — B WHAREID —»
BOCTITAMEHASTCH ¢ MOMOMLK CBewH — Jeped 2 Kianal —»
BRIMYCK OTPABOTAHHLIX IA30E

Iuea pabors JIBC:
1 ragT - Boyek (UHIMHID SANONHASTCA FOPIHel CMECHIO)
2 varT - emaThe (CHATHE, BOCIIAMEHEHNE M CrODAHHE TOpiovel cMecH)
3 TarT — pafioumii Xox (HArpeTre FA3E PACIIHPAKTCA 00 I8uAeHHEe MOPLUINA)
4 TAKT — BRIMYCK (BRIXOQ NPOAYKTOR CrOpaHNA B atMocdepy)

e TSRS -

HAPOBASI TYPEHHA

MNpuaunn geficrenna:
CTPVE TAPA (M3 conmea) —» AARTEHHE HA JOWATEM — THCK TYPOWHLI spaimaeTch

CXEMA TEILJIOBOTO IBHTATEIS
la.= e.-e.

Q. [pasouEE TENO| @
. [ XOMOAHIBHHE
HATPEBATEJb " raa wm map) | mﬂ o

A, - noneanan pabora

A
KIlg = _Ig 100% | &, — Doay4eHo 0T HArPEBATENA
Q = OTHAHO XOMOMIIBHHKY

OBC =20-40% , naposof Typhuan =30%
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T T
- .
,
; 0 b BAEHTPOH
1 I
P
\" A

+,_ Anpe

ATOM MeJIHA
T e
-

Wt ¥4
= IIPD;.'I‘DHH + HENTPOHBRI

ATOM JIHTHA
nt % k-

G e el __\\\
Ll Ny
¥ Ao

v LI

@ e
[] I H ]
[ Dy ] P
TR Jp

“ 2

Y AR

AMEETPOH MPOTOH HEHTPOH
sapag | ¢,=-1,6410 "Ka g, = 1,610 “Ka g, =0
macea | m,=9,110" kr m, = 1836m, m, = 1839m,

qg,.uu - E‘;t:n =0

Tugpa™ _Eqa

[ Gura = 2.+ Gupu = 0| ATOM HEATPAJIEH!!

=

[ + HOH = ATOM — BJIIEHTPDH.BI|

- HOH MelHHA

1 = HOH = ATOM + MIEKTPOHbI

@

— HOH JHTHA

¥t
i
i
d'
'
|

i
1
1

|
ST
o

- 2
o W
I¢

[

r ¥
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OBBACHEHWE INEKTPUYHECKWX

G

ABNEHUK
=14, TEN0 BASKTPHYECKH
N = N[Z Nalam NG, = m HEATPATEHO
n o
N: ~ ofiee YHCA0 JAEKTPOHOE B TEJIE
N, - obmee uneno nporosos 8 Tene
HMEETPH3IAITHA TEJI
HEIOCTATOK
TEpAET 2 anexTpoHOR
Tresn = 0 2 anexrpona Qremn > 0
-+ — 4 = - -+ - + -
+ =+ - rol Al A + o+ o+
- ‘ + R
- _ + - + = + e
:+:+: - % = = — i+t+:
Qroxa =0 npuofperaeT [ ]
2 ameRTpOHA - —

2 ANeKTpOMOR

le‘[ BJIERTP]IE&LI;]IH —} IJHMEJIGHHE HME‘IOIIIHKIE.‘FI Eﬂpﬂﬂﬂﬂ-

OPOBOJHHEH ,IIHEU[ERTPHEH
P D @ @‘ (@
i :.*i' - .
CRgCRIC) (@ 1@
@ WoHBL @ — ceoboamue Mpﬂj PﬂQ—caaaaunue

IEKTPOHK _.<  @MeKTPOHBI

-+ ++
5 + 4
=i ++
= ! + +

MICKTPOHE! NEpeXoaaT
HE 3APAHMEARYI0 TAT0IKY

ANEKTPOHB CMEIIAKTCA |
K SBPHJHEI:I.HGH IIHJIB'IHE'

e GOaBIE Teao

'n‘-_m Goasme 4 HJ-L HErD MepeigeT

l
JAZEMJEHHE
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©K-8.19) MPOBOMHUKW, NONYNPOBOAHWUKM |31
W HENPOBOOHWKMN 3NEKTPUYECTBA

[MPOBOTHHEH
MERD, NEPES KOMOPWE JREKMPULECKLE JapRTs
Mozym nepexadume
O FAPANEHNOZ0 MEAL K ReIGPANEHHOMY
XOPOIIHE npoogamgx
metanne (Cu, Al, Ag), nousa,
BOJA + PACTHOPEHHEIE B Hel COAH, KHCAOTH, IET0UR
rpadHT, TEN0 YEN0BEKA

HENPOBOOHHEH (THAJIEKTPHEH)

mead, Yeped Komophie ATEKmpURecKue Japado
HeE HD!FM nepexuﬂ‘umb
Lilerd Jﬂpﬂ.“&ﬂ.#oﬂ} mexd K HeFdpRAMEHHOME
»HOHHT, ARTARL, Gapdop, peanna,
NAIACTMACCKL, MIEJIH,KAIPOM, MACTA,

Boaayx (FAsk)
HI JHMEETPHEOE — H30IATORS

udoaapd (HTAN.) = VeIHHATE

NoJ¥nPOBOOHHEH

MeAd, Komopsie no cRocolNoecmy nepedasants J1eKmpuNecKue sapidn
FENEMARNTE RPOMENYMONKOE ROAOWEHLE
Memcdy npostdRuREMy U JusIEKMPUKTMU

OHEHAL ¥ oyaLpRAN MeTannos (Ge, Si)

/ N\

npit %% = APOROIHMOCTSS (IHAAERTPHEN) MpH CHEmL — THAMEKTPHER
apn "7 — nporoasmocrs (npoBoaEuER) npu ceem’ < MPOBOIHKER
(TEPMOMETDE — TEPMOIHCTOR] (poTOCONPOTHBIEHNE)
CUSHARUFAYLUA, COPMUpOSKG Wadesui,
yRpastesud npoussodema. npoyeccaMu

NMFHMEHEHHE:
- TPAHIRCTORH
~ THPHOTOPM
— DOAYTIPOBOIHMKOBLIE IHOIL

= (POTOPEIHCTOPED
— MHTETPAILHLE MUKPOCKEMEL (TE06-, PATHO-, HOMILHTEPEEE TGP



ANEKTPUYECKWUIA TOK §32

yropadovennoe (RANPABIEKNOE ) ABUNCHUE JOPANEHHBLY YOCTLY

YCJIOBHS CYNIECTBOBAHHS TOKA
/ \

HATHYH euoﬁu;[m: q HAJHYME JNEKTP. MJIR
(HOHOR, ATERTPOHOB) (CO3180TeA HCTOUHAKOM TOKA)

HCTOYMHHEH 3JIEKTPHYECKOTO TOKA

COREDIMASTCH A no pAIAETEHHK) MIEKTD. 3JAPALOE

OO HAKATLTHBAKTC HAKAMIHBAITCA TIOITHC
H.T + = H.T
é o p © B 0 J H H K ?

-3 =3 =3 VIeKTPHYECKHH TOK =3 =3 =23

XHMHYLCKAA rATbBAHHYECKHI AIeMeRT
aHeprus ARKVMYISTOD o
BHYTpP2HHAHA TeNMOATEMEHT i
SHEepPrHA r
AIEKTPHYECKAA
MEXaHHY2CHAHA TeHepaTOp . SHEPIUA
SHeprus
CBEeTOBAA tpoToanement "
SHeprusa

ANEKTPUYECKAS LIEMb 533

-_I + TanlbBAHEYOCKHN 3NeMeHT
AKKYMYIATOD

KRy
ANEKTPHYSCKAA JAMIOYKA

i s
Tll— = |F Gartapes aMeMEHTOB S
[ ANeKTPRYSCKHN JROHOK
—_
—

—l— CoeqHHEHHE OpOBOIOR

—|— NepecedeHne pOBOI0E

o g JamHME aan nogxaueHnA —{III— HATPCRATENLHEIR AIeMEHT
A
nprbopos i
- +

peanucTop
ILIABKHE NpegoXpaHETe Ik

'
"
1
1
i
[
i
\
I
i
1
1
1
]
i
i

ANeKTPHYECKAA /
cxeMa

___._®—
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3NEKTPUYECKWM TOK B METANNAX | 3

yropadovenHoe deuxenue caolodibx ANeKmpoHos

MoxasaTelbeTso = ONBITH
JI. MaugeasmraM # H, IMananexcu (cos.),
E. Crioapt u P. Toasen (aMep.)

MEeTALIBEl — KPHCTALIHYECKAA CTPYKTYPA

Zqﬂ + Lquuﬂw - ﬂ
ecan aaexTpuyeckoro noxs HET ecnn agerTpaveckoe none ECTh
]
ANEKTPORK ABMYTCR GECOOPANOUMRO  SMeHTDOHLI ABMMCYTCH YIOPALOMeHND
anexTpueckors Toka HET asaerTpHuecknit Tox ECTh

U anuseHHA ATeKTPOHOB = HOCK., MM/C
U pacipocTpaHeHHA SIeKTD. Moas 1o nposogaury = 300 000 wm/c

JNEACTBHSA 3JEKTPHIECKOrO TOKA 53¢

e

L] Sea
TEILTOBOE KHMHYECKOR MATHHTHOE
{'H.H NATHABHHK MoTYyHeHHe XHM,
ANERTPO

MIEKTPOMATHHT
NAHTHA ... YHCTRIX METANIOB ® ranLBRHOMET]
HAIIPABJIEHHE BJEKTPHYECKOIO TOKA | g36
—i-|
i —— — — P,

Fa Y

VK = o ncgionnd .} NPHHATO OT + — —
1 IMEKTP. TOKA 5

el e e i
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CWNA TOKA 37 538

nokaswaem, kawohk sapad npoxodum
4EPES RONEPEYHOE cevenue npoaodnuna 3a 1 ¢

CH: 1 A (amnep) q I - cuaa Toxa
1 mA = 0,001 A I=— q - anexTpRMecKHil 3apag
1 mxA = 0,000001 A ¢

t — speMa
1 A = 1000 A ANA YenoBexa
A, M. Amnep (dp.) I = 1mA - Gesonacmol

lKx=1A:-1¢c |g=1I1 I = 100 mA =

1 Kn - sapad, npoxodsuull veped nonep. cenenue
npogodnusa npu cude moka 1 A za le

= I L IIPHEOP =Ll
ll_ I{ i AMIepMeTp J II_ Ir*
/ @
il BRI, B Ok 1A 1A
® noCIeI0BATENLHO "I-*‘
OR—8.24 SNEKTPUYECKOE  [sa0]| se0]|set
HANPAXEHWE

nowaawaaem, kaxyw A cosepwaem snexmpuvecwoe noase
npu nepesmeupenut sapada 8 1 Ka wa oduott movke noan e dpyeyo

U - nanpamenne
5
CH: 1 B (soasm) = 1 o U=% A - pafora ToRa
1 mB=0,001 B ‘ { — anexTpHUECKHIl 3ApAj
1B = 1000 B
A, Bonsta - HT.
1B

BE3OITACHO:
B ChipoM DoMenesmn — go 12 B
B CYXOM noMemenus — go 36 B

U, npu xom. ax. noae
cosepus. A = 1 I
npu nepemeuy. = 1 Kn
— NPHBOP

i

BOMLTMETR

BKJI. B &Nk
NApaLieTLHD

22



(OK-8.25) SNEKTPUYECKOE ['gy3) [s15] 516 [ 547
COMNPOTUBNEHUE

XAPAKTEPHIYET NPOTHEOIEACTEHE NPOBOTHHEKA 31, TOKY
NpHYHHA - BIARMOJeHCTEME ANEKTPOHOR M MOHOB KPHCTANI. pelleTHH
R - anexTpHueckoe CONPOTHBIEHME

pasHbE NMPOBOIHEKH — DASHOe MPOTHBOZEACTEHE TOKY — pasHoe R

CH: 1 Om P — yapabHOR CONPOTHEIEHHE
1 x0m = 1000 Ox R=p3 S BemecTna
1 MOwm = 1 000 000 Om i ~ AAMHA NPOBOIHHES

I O (meM.) ~ OJOIMATE DONepEYHON
1 Om CEURHHA TPOBOIHHKE
R nposoduuxa, & xomopox )
npu U wa ezo wonyax 1 B
I=14 I
O HM’ p m};m.magem .'mrcu:d
—— = . ofagdaem npoeoduuy
1 = 00000001 Os + ™ E i

%

It = Rt | peocrar
St=Rl 1
t't = RT |:__

3AKOH OMA ANl YYACTKA LIENW [sa2][ 544

R = const S U = const

no3yYHKEOBBIH
PhIYMa B

f vl 1r R | 1|t 1
I~U I "R

uj 1, R,| I

2U, | 21, 2R, | 51,

3U,| al, 3R, | 41,

7
N

3AKOH OMA

U g
U=IR*—F=—R* — R—T

23



§49

OK-8.27 COEOQWHEHME NPOBOOAHUKOB | 548
NOCHTEJOBATEJBRHOE COETHHEHHE
U, U,
R, R, |_I
U —
— 04
| CHJIA TOKA | HANPSKEHHWE | CONPOTHBIIEHME
U=U,+U, R=R,+R,
_ npH
I=I=1, IR=1IR, + IR, R,=R,=..=R,
u_R U
U, R, R =nR,
HMAPAJJIEJBHOE COEMHHEHHE
‘rl Rl
I e
R,
I, S—
B
- +
—0 &
CHJIA TOKA | HATIPAIKEHWME | COMPOTHBJIEHHE
.f - It + Iz L = _L + l
v U U, e B
—_—I = —— U 12 U - U.. pH
R R, s 1 1 R,=R=.=R,
_{-' —] & U RI
3 R, - n




) PAEOTA U MOLUHOCTb v b
OK—-8.28 5
ANEKTPUYECKOIO TOKA E it | i

PABOTA JJIEKTPHYECKOIO TOKA
“\.. CH:1[lm=1B-A - ¢
AAPTEE| It

IIPHBOP:

MOIIHOCTD 3JEKTPHYECKOTO TOKA

-P"IU
ey

U‘T A CH: 1 Br = 1 Is/c
P o || p === 1 kBr= 1000 Br
R [ 4 1 MBr = 1 000 000 Br

2 / " - .
(p = rR| i ”*B.u:, -1-13333503 000 Tix
el

TENNOBOE AENCTBME TOKA [ 53] 555 [§56

IneETPHYSCKHA TOK —+ HArpES NPOBOTHMEA

Aroxn 5 TeHYTP. 3MEPrEM NpoBOIHEKE — @) BLEAETAETCH

Q= A = UIt = 'Rt JKOVIIA-JIEH
-FUIt:)Q A X = saxoH ]I A

Q = I'Rt
JAMIIA HAKAJTHBAHHA A NEKTPOHATPEBATEJBHEIE
AH. Jogwmru# (pye.) IIPHBOPBI
T. A. dancon (amep.) AOMA B IPOMBIILIEHROCTH
i BEITLIARKA
IMEKT YTHTH
t = 3000 C e qafHNKA i {r.'sapmm
HHTh HAKAIHBAHIA -
HATPpEBATENBEHBIH 3JEMeHT
(soxLppamosas) TYTONIARKMI NPOROSHAK ¢ GOALEM P
., = 3400 'C HHXPOM
KOporkoe 3AMERane
coelMHeHNE KOHIOR YYACTHA IIenH
nmposoaumkomc R 5 0=T1 = npennxpmranu{ ::f::::H‘IEﬁKHE
=+ HArpeB npobogos = [TOHCAPI

25



KOHOEHCATOP §54
-

yempoicmao, NoJSoNANWes HAKANAUSAMS
condensare (aam. ) — czyuenue

~Jgl +al

TONIMHHEA JHMEETPEKA Maan
no CPAREHEHHMN
© PAIMEDAME NPOBOTHAKOD

nna nposogHERA (obkaaten),
pazgeneHHEIE CO0EM OHATEKTPHEA

AAEKTPHIECKOR D18 BHYTRM
THNBI KOBIEHCATOPOR
no sudy dusiexmpura
¢ TEEDILIM ¢ rascolpasHbIM ¢ AMHIKHM
no popae ofkaador

IAGCKHE IHIHHAPHYECKHE cihepHYLcKE

AJNEKTPOEMEOCTE (C)
rapaxmepusyem cnocolHocmb nposodHuKes HAKATLALSAME §

q C - 3NeKTPOEMEOCTE KOHIEHCATOPE
C= i g — 3apAl oIHOH H3 IIACTHH
U - panpameHRe MeRIy [LIACTHHAME

CH: [C 1=[1 ®]=[1 Ka/B] 1 uMd=10"<¢ 1 nod=10"d
gapad (M. dapadei ) muxpodapad nusopapad

e TPOEMEOCTE
JaEucum om

d
ll.r!af‘.-mn MeRITY NIACTHHAMH | | CROHCTE AHAIEKTPHEA
5= to ld = ¢ + pHamexTpHE = TC
{npu q = const )
JHEPI'HA KOHIEHCATOPA pumenenne
{ Hakaniusaem u Gbicmpo
Ut omdaem aHepeu)

W= T ~ BIEHTPOTEXHHTECKHE B HIEKTPOMULIE yeTpoficTha

— MeITeXHHKA (peHTTEROBCKAA TEXHHKA,
VETPORCTEA BNEKTROTEPATIH)

— HEMOTORMEHHE JOINMETPOD
= ApOdGoToCREMEA

26



MATHWUTHOE MONE E

onsrt X.K.3perena (gar.)

1320 r.
I ; u 1. npoOBOIEAK ¢ TOKOM 0 MATHRTHAR CTPRIKA
BIAMMOTEHCTEYIOT
2. BOKDYT IPOROIHAKA ¢ TOKOM
% {uaumfmueca 7
MATHHTHOE IIOJE
. -

v

HENOABHKHBRIX ¢ + BOKP¥FI — naHEymHXcR

HIEKTPHYECKOE IIOJIE MATHHTHOE IIOJIE

MATHHTHBIE JHHHH MATHHTHOIO IIOJA
NHHHH, BIOTE KOTOPEIX B MATH. TOJE DACTIONATAKTCA
DCM MANEHbBKMX MATHMTHHX CTPEAOK

(OK-833 MAFHUTHOE NONE §50
KATYLLKW C TOKOM

KATYHIKA C TOKOM MATHHTHOE JERCTBHE
EAT¥IIKH C TOKEOM

Oas: 1. TN enrro= SIS
2. I ¢y

3, weneankii cepRETHIE
— TN

TMarn. gelcTEHe EaTyuIRuH

KATYIIKE + Meteadslll cepledHn
MEI‘CTF’UHAI‘I‘IHT

4-""-#-"-' -\N\&

MosbeMERI | | MATEATHLIH BJIBKTDH‘IH:H.HH ANERTPOMATHOS
KpaH CENADATOD JBOHOK pene

27



(OK-8.39)  MMOCTOSIHHLIE MAMHUTBI §60

TeNa, LIHTeNRHOE BDEMSA COXPAHAIIIHES HAMATHRYEHNOCTE

B M
& 2
ECTECTBEHHBIE & 2  HCKYCCTBEHHBIE
MeTedHAA PYAA = = MEeNeso, cTalhb,
{MarHMTHE ReIeIHAK) “g’ HHEEIs, KOBAALT
&
=3

A, M. Awmnep (bp.)
1820 r. MoA0CoBodl MAFHHT
N | S|
DOMKCH MAFHHTA
8 — womERA N — cesepaBIl

rHOOTe34A
MOJIEKYIAPHBIX TORKOR

B3AHMOJIPHCTENE MATHHTOR

SN S
?::- BOKPYT MATHHTA
§ N |® MArHMTHOE NOJIE

Heneio N_8
ANEKTPOHE ABHRYTCH | Sl = < J—
COARAKT i{arﬁ. noJjge
IPAPHYECKOE H30BPAYKEHHE MATHHTHBIX IMTOJIEA

MAFHUTHOE NONE 3EMNA §61

C 8 = HowAnil MAFrHHTHEE T0TH0E
C = Ceseprmii reorpaduueck il moIoe
KOOPIHHATEL:
75 cemepaofi wnpore, 99° sanagsoft A0ATOTE
S8 2100 kM or C

N - CepepHBIfi MAMEHTHBIA OO

1)~ ¥Omimeait reorpadiueckuil nogoe
ROOPIHHATL:

66,5 wwEoi mupors, 140 pocTounod goaroTm

KOMOAC H3MEHEHHE MATHHTHOI' ITOJA 3EMJIH
MATHHTHBIE AHOMAJMH (AT, OMKAOMEHLF) MATHHTHO® MOJ#

Kypexana MATHHTHAR AHOMATHA Senman
(aanescn weaesnoll pyaw) U
MATHHTHEIE Gypn SANMHTAN
YORIeHWe COMHeYHoH AKTHRHOCTH OT HOCMHYECHHX
(MOTOKH JAPAMEHHEX TACTHL HA JeMIH) HAAYHeHni

28



(©k-8.36) MEWCTBME MAFHUTHOIO Nons o
HA NPOBOMHMK C TOKOM =3

MATHHTHO® Dofe feficTeyeT ¢ HeKoTopo# cruaod
ua nwHol NPOBOAHHK © TOKOM,
HaxoflAMHAHRKCH B 3TONM none

.

BPAIMEHHE MMPOBOJHHKA C TOKOM
B MATHHTHOM ITOJIE

/ \

AEKTPOJIBHTATE b AEKTPOH3MEPHTE/IBHEIE

B. C. Axobu (pye.) - 1834 r. MNMPHEBOPHI
MATHHT (31eKTPOMATHHT) aMnepMeTp
HETOa BN BONIBTMETD

=5

5
AKOPb — spamaetca (neficrene F)
NMPHMEHEHHE : OPEHMY¥MECTEBA
AJEETPO/IBATATEIER ! ATEKTPOABHIATEIENR
= Tpu.'«wal'! :' — MEHLITHE PAIMEDH, Y&M TEDIOBLIES
~ TpoaAeRbve | — He IArPAIHAKT ATMOCepy

— AASKTPOBO3 '~ HE HyMeH amac TONIHEBAR B BOgM
— B HACOCAY JIIA BEIKAMMBAHNA AedTH — MOEHD HATOTOBATE JAmb0il MOIBEOCTR
(recr. Br - » aaexTpolpureax,
#Br, MBT - Ha skcxaBaTopax,
NpOKATHRIX CcTamax, Kopafnax)

KIIIL = 98%

29



©K-8.3D WCTOYHUKM CBETA. o
PACNPOCTPAHEHVE CBETA

CBET - avo BHIHMOE H3JIYYEHHE

HCTOYHHEH CBETA
» N

ECTECTBEHHBIE HCKYCCTBEHHBIE]

Connue, 38e3asl,

MOMHHA, CBETIAYRH, [nmxuuecuemnme;] TENTOBLIE
PHRTYIIERH NHMPHECIEHTHER BN, NAMIIHL,
H MA30BLIe TAMIIL CHEWH,
MAAMA FasnBoi
TOPENER
TOYEYHBIA ACTOYHHE CBETA CBETOBOH JIy4
POIMEDPEL CEPMAWEZOCH MEAR AuHuxm, adoas komopoi
20pa3do MENLULE PACCTOLHUR, pacnpocmpaHAemMeR IHEPEUR
KA KOMOPOM Mbi OYeHUBOEM 20 delicmaue Oft HCMOYKLKD CaEma

{H—p: ageadni )
MPAMOJHHENHOE PACIIPOCTPAHEHHE CBETA

Errmag (300 mer go H. 8.)

OBPA3OBAHHE TEHEH
S - meTouHHE cBeTA

30



BUOMMOE ABMXEHMWE CBETUN 564
IRJHIITHEKA

nyme, komaopei nporodum Coanye sa 200 na @one 3aead
3BE3HBIA roj,
nepuod odiozo ofopoma o IKTURTILKE
- (365,2564 cpedHux COARENHBY Cymox }

22.v

Coanne Do SEARNTHEE - HEPABAOMEDHD
Iuesroit nyrs ¥ = Hounoft nyrs %
(B AHH PABHOMEHCTBMA:
21111 u 23.1X)

qeet L 22 ==(5 &
of L= “da,,
s opouma 3eaay, ey
E LYa o i iy
e r' r’ £y "‘ -
£ ' * Coanye | g
% LY i =
- Y ur R
§ N . - PO
- x5 b T P — = L - L)
w e - Lﬁr
"EBJ"H_,_ _.-a-"';uﬂ”
. P -7 0K
L' Heaa (M) B.ﬂ:u:fﬂ‘}
Jemnn Jlvea
(mnarera Conmeunoil cHoTEMBL) (cnyrank Seman)
BDAIIASTEH BOKDPYT BpaaeTed BOKPYT
Coanis coffemaennod ocu Coamnya Bemau
(mo amTumey) ocraeren || camoil cefe TyuaTT3emanTTocs Bemnn
(HAKAOH OCH — CMEHA BPEMEH Moja)
Maanerw Daawt Jdyam
[Moanoaymnue

Mepuypuli, Benepa, Mape,  Hosoaynue
Knumep, Camypn \
nemaeofipasnoe deuxcenue

Iepaas Mocaednas

YEMEpmE Hemaepme
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OTPAXEHWE CBETA §65

3AKOHBI OTPAYKEHHA CBETA

£ 0 — yron nageHns CEOHCTRBO OOPATHMOCTH CBETORMIX Jyweil
£ B - vroa orpasenns S0 u OB - ofiparums

1. SO, OB, OC - nemar 8 oauofl naocKocTH

.Za=/p

AEPEAJIBHOE OTPASKEHHE PACCEAHHOE OTPAKEHHE

MAOCKOE 3EPKANO 566

XAPAKTEP H30BPAKEHHA

1. muuMoe
2, npamoe
3. paBHO® NpeaMeTy
4. pAcHONOEEHD CHMMETPHTHD
80 = 80,
npapoe <» JeBoe

NOCTPOEHHE H30BPAKEHHSA

32



NPENOMNEHUE CBETA 567

E 1.:1:{}. OB, CD - aestar 8 ognoll DAOCKOCTH
sin o
"sin y
£ (L= yroa najeHusH,
£ Y — yroa npenoMneRHA

| N — nocTOAHHAA BETHYHHA ATHE OBV CDEX.
| Boga O HE ZABMCHT OT YTIIA TAJEHMSA
!. T
1 '1 ay a,
: ?d# | moanyx|®1 = O \\d BOBAVX]

Ti>T7a |
1 hh | 12

|
BOGAVX | BO3OVX BOJA |
Boga | BOBAYX D\_
| Y
| 7 I
|
¥T=a Y<a b

U — cropocTk cBeTA B BOJIVIE
U, — cKOpOCTE CBETA B BOJE
U; = cHOPOCTE CBETA B CTEKJIE

v Ul_' BOGAYX — ONTHUECKH MEHee NIOTHASA CPEIa
U= U, " |Boja B CTERAD — onTHHECHH Go/lee INOTHEE Cpefkl

PA3THYHAA ONTHYECKAH ILIOTHOCTE CPelbl XAPAKTepHIYeTCH
pﬂ.BJIII‘IHﬂﬁ CKOPOCTEN) PaAacCnHpoOCTPAHEHHA CBeTAa

BOBTYX a=0-y=0
BOaA HeT TIpeoMIeHHs

33



(OK-8.42) NMWUH3bI §68

OpoIpaAYHEE OIA CBETA TEJA, OrpAHHYeHHLIE

cPEPHUECKHEME NOBEPXHOCTAMHE

BBLIIYKJLIE (COBHPAIOIITHE ) JIHH3EI

) q

CEpENHEA = KpAR

DOKYC JHH3EI

-
—
——

-
F - ijpowrycroe pacerosume F - thokycuoe paccTosnne
JAVHAR JAHHIB

BOTH¥TBIE (PACCEHBAIOIIHE ) THH3KI

I((
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D>0,F=0 ) - 1 ORMUYECKAR CUAT AUHIBL,

F | doxycnoe paccmosnue womopoi

PACCEHBAMIMIAA JHHIA

pasno 1 m
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CHABHEE MPeJoMIAST JV4H caabee NpeaoMIgeT AyHn
Apet Goasmes YEETHYEHHE AaeT MEHBINEE YRETHYEHHE
I Goanme D mensme
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rMA3 W 3PEHUE §70

ONTHYECKAA CHCTEMA IJIA3A

usobpaxtenne: delicMEUMeALHOP, IMENBLUEHNOE, AEDEECHH mME

CeeT — OROHTAHHA JPHT. HEPRA —+ MO3T (00 HEPBHEIM BOSOKHAM) —»
— MO3r NEpesopaiUBarm L0TPawe e
AREOMOIAIMA TIAZA
faam. «npucnocolienies )
CROCOAHOCHLE Rpuchocaliusambecd K sudenum afiusy v sdasu

IIpegen akxomoganun = 12 cm ot raasa
Paccroamme manaydymero apesna = 205 oM

3peune IBYMA TAAIAMM | APELMNYULEEHLED )

T moae apeHHA MOZBONRET PALTHYATE NOZE0AAET BUIETH
fauikue U daasHue npedMeme  NPEAMET FaeAn bR
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PazHoypoBHeBbIe 33/1aHHA
P3-8.1. Pacyer KoJIHYECTBA TEMJIOThHI
3anauus ypoBHs «A»

1. Kakoe konnvecTBO Temnothkl Tpebyercs jd Harpesa-
HHA MeHOH aetanu maccoit 200 r ot remneparypsl 15 °C mo
Temneparypst 1015 °C?

2. PaccuMTaiiTe KOIHYSCTEO TEIUIOTEL, HEODXOIHMOE 11
HArpeBaHnda cTalbHOro pesua Maccoi 400 r, eciu npu 3akanke
ero Harpenn ot Temneparypsl 20 °C 1o remneparypst 1320 °C.

3. B amomuuneBomM vaiinnke maccoii 300 r narpesaetcs
1,5 kr Boawt o1 Temueparypst 20 °C no remneparypst 100 °C.
Kakoe koliuecTBo TeNIOTH 3aTPaveHo HA HATPCBAHKE BOALI?
Yajinuka?

4. OnpenenuTe, KAKOE KOIHYECTBO TEMJIOTH BRIASTAET
YYTVHHBIH VTION MACCOi 3 KT MPH OXJIAXKIEHHH OT TEMITIEPATYPbl
70 °C po remneparypst 20 °C.

5. Kakoe KOJIH4eCTBO TEIUIOTh] BBLICNACTCH IPH OXJIK ICHHH
KHprH4a Maccoi 4 kr ot Temneparypst 30 °C 10 Temnepatyps
15 °C?

6. Onpenenure, Kakoe KOIHYECTBO TEIUIOTH! BhIACIHTCA
npu oxnaxaennn 1,5 kr npaa ot 0 °C 1o remnepatypel —5 °C.

7. na narpeeanns OeToHHOH MIHTH Maccoii 250 kr oT TeM-
neparypsi 20 °C no temnepatypsi 40 °C norpedopanock 4,4 x 10°
M TennoTel. Kakoea yiensHas TeraoeMkocTs oeTouna?

8. Ilpu obOpaboTke amOMHHHEBOH AETATH HA CTAHKE €€ TEM-
neparypa rnoesiciaack ot remneparypsi 20 °C 10 Temnepatypsi
420 °C. Kakoe KOJIH4eCTBO TEMI0ThI JUIS 3TOro norpedbopanocs,
ecd Macca jeranu 500 r?

9. Ha ckoneko rpajaycoB oxnajaurcesa 2 Kr ropsueH BoJl,
OTJaB B OKpy#atoniee npocrpancteo 504 k/Ix rennotw?

10.Kakoe KONMHYCCTRO TEMIOTH TEPAET BOAA B MPyaY IUI0-
s 350 M* u royOunoi 1,5 M npu oxnaxaeHuy Ha 5 °C?
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11.KakoBpa Macca CBHHLIOBOIH JleTali, ecliM A4 ee Harpe-
BanHs Ha 20 °C 6bu1o 3arpayeno 2800 Ix TennoTs?

12.Yemy paBHa yaenbHas TelI0eMKOCTh cepebpa, eciu s
Harpesanua 20 r cepebpa Ha 85 °C notpeboanocs 425 Jixk?

13. Onpegenure Maccy CTaabHOTO MOJIOTKA, €CIIH MIPH €ro
OXJIAKIEHHH oT Temnepatypsi 52 °C go Temneparypei 20 °C,
peLaennaock 300 k/Ix TennoTs.

14./1ns Harpesanus anOMHHHEBOIH AeTanu maccoi 100 r
Ha 40 °C tpebyercs 3680 Ik Tennotsl. Onpenennre yaensHyO
TEMI0EMKOCTh ATIOMHHHA.

15. Kakoe konH4ecTBO TEILIOTH NOTpedyeTca 418 Harpesa
50 r nena na 5 °C?

16.0npenennte, KaKoe KOTHYECTBO TENJIOTHI BhIACIACTCH
MPH TOTHOM cropaium 6 Kr Topda.

17. PaccunTaiite, Kakoe KoIHdecTBO DeH3HHA HeobXoaHMOo
caedb 108 TOro, yTods! BRIIeNHI0Ch 230 k/x Tennors?

18. Kakoe KonH4ecTBO TenI0Thl BRIACIAUTCA IPH MOJTHOM
CrOopaHuH 2,5 T KaMeHHOT O YA’

19.Yemy paBHO KOIHYECTBO TEMAOTHI, KOTOPOE BRIIEIHTCS
npu noaHoM cropaduu 100 r cnupra?

20. OnpenenuTe yAEIBHYIO TEIUIOTY CrOPAHHA KEPOCHHA,
ec/in nonHoM cropanuu 50 r kepocHHa Beigenserca 2,3 x 10°
JIx TenmoTh.

21.0npenenuTe, BO CKONBKO pa3 BeIACNMTCA Oonblice
KOJHYECTBO TETJIOTH NPH CrOpaHHK 5 Kr OEH3HHA, Y4eM npH
cropaHuH 5 Kr Topda?

22. Kakoe konH4ecTBO BOIB MOXHO Harpethb Ha 50 °C
TEMI0TOM, MONYYEHHOH npH noaHoM cropaduu 10 r cnupra?

23. Paccuuraiite, Maccy ApoB, KOTOpPEIE IPH MOJTHOM CTO-
PAHHH BBIJCNAKT TAKOE e KOTHYECTBO TENJIOThI, Kak H 2 Kr
KepPOCHHA.
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24, Ilpn nonHOM cropaHHM 5 KI TONJIHBA BBIIETHIIOCH
6 % 107 [l rennorer. OnpenenuTe yAeNbHYIO TEMIOTY CropaHus
tonnuea’? Yro 3o 3a Tonnueo?

25, OnpenenuTe yAeAbHYIO TEIUIOTY CrOPAHHs aBHALIHOH-
HOFO KePOCHHA, eCITH MPH NOJIHOM cropaii# 50 r 3T0ro TonIMBa
Brifeasercd 3400 k/x Tennote?

3anaunn yposua «B»

1. Temneparypa ceuHIOBOI neranu Maccoii 400 r papHa
235 °C. Kakoe KOnH4eCTBO TENIOTh OHA Nepe/laeT OKPYKaoIHM
TellaM, OXIaAaaAck 10 Temneparypst 25 °C?

2. Ha ckolbKo rpaaycoB OCTBIHET B MHTHEBOM Dake eMKoC-
Thi0 10 1 KHNATOK, €CITH OH OTAACT B OKPY/KAIOLIEE IPOCTPAHCTBO
2 M]Tx Tennothl?

3. PaccymraiiTe Maccy Kejle3HO#H JeTanH, eciH A1A ee
Harpesanue ot Temneparypel 20 °C no tremneparypst 200 °C
norpedopanoce 20,7 k/Ix Tennoter?

4. Harpeercs nu 2,5 1 Bojsi oT Temneparypei 20 °C no 100°C,
eciii ee BHYTPEHHAR 3Heprus ysenuunaace Ha 500 k[lx?

5. Ipu obpaboTke X0M0A0M CTANBHYIO AETANL MACCOH
540 r npu remneparype 20 °C noMecTHIH B XONOIHIBHHE,
Temneparypa koroporo pasta 80 °C. Kakoe komH4ecTBO TENIOTHI
BBIJEJIUIIOCE TIPH OXJaXIeHHH qeTanu?

6. Kaxoe konu4ecTBO TEII0Th NOTpedyeTCA /114 Harpepa-
HHa Ha 18 °C Bo3ayxa B KOMHaTe, pa3Mephbl KOTOpoi 4 M X 5 M
% 2.5 M7 CKONBKO BOJIBI MOAKHO HATPETE 3TOI #e TennoToi Ha
TAKOE K€ YHCA0 rpaaycos?

7. Onpenenyte, KAKOE KOJIHYECTBO TEMI0TH HEOOXOIHMO 118
Harpesanus 50 r pacTHTENILHOIO Macna oT Temneparypsl 15 °C
110 115 °C, HalMTOro B 4yryHHYHK CKOBOpOAKY Maccoi 1,25 kr.

8. Kakoe komMuecTBO TEJIOTH NOTpedyeTca as Harpe-
BaHug 1,6 1 BOAL B ATIOMHHHEBOM 4aiiHHKe Maccod 750 r ot
temneparypbi 20 °C no 80 °C?
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9. PaccuuraiiTe nepBOHAYAILHYIO TEMIIEPATYPY KYCKa MeIH
MaccoH |,2 Kr, ecl¥ NpH ero oXJa/JeHHH J0 TeMnepaTyphl
20 °C swmaenunocs 115 kJx Tennors.

10.0npenenuTe KOTHYECTEO TEMIOTEL, KOTOpOE noTpebyeTcs
1718 HarpeBaHuA 15 1 BOABI B KeNE3HOM KoTie Maccoil 4,5 kr
ot Temneparypst 15 °C no remneparypsi 100 °C.

11.Ha narpesanue xupnu4a Maccoii 4 kr Ha 63 °C 3arpa-
YEHO TAKOE e KOJTMYECTBO TEMIOTH, KaK H Ha HarpeBaH#e Toil
e Maccel Boas! Ha 13,2 °C. KakoBa ynensHas TennoeMKOCTh
KHpnu4a?

12. Ha ckonbKko rpajaycoB Harpeercsa MeaHblil Opycok
MaccoH 2 Kr, ecjiH OH NMOJYYHT BCI0 BHYTPEHHIOK YHEPrHio,
BBLICAMBIIYIOCA TPH ocThiBatKi 200 I BOABI OT TEMIEPATYPHI
100 °C no Temneparypst 20 °C?

13. AmomuuueBsiii 6ugon maccoi 10 kr ememaer 30 i
monoka. Kakoe konuuecTBo TennoTsl norpebyercs ans
HarpeBaHus Mosoka B Ounone ot 0 °C 1o remneparypei 70 °C
(nactepusamus)?

14.PaccumnTaiiTe KONH4YECTBO TEMIOTHI, KOTOpoE noTpebyeTcs
JUIA HArpeBaHHA cMecH, coctosweit u3 500 r poasr 1 100 r
cnupta ot TeMmneparypsl 20 °C no tremnepatypsi 60 °C.,

15. Kakoe konu4ecTso TENA0Thl norpedyerca A8 Harpe-

BaHHA 2,3 Kr BoAbl B MeHOH KacTpiole Maccoil 1,6 kr ot
Temneparypsl 10 °C go remneparypst 100 °C?

16.Kakoe KONMHYECTBO TeNNOThHl BBIACTHTCA MPH MOTHOM
cropanu# 300 r cnupra? CKoNBKO BOIB MOKHO HarpeTh Ha
60 °C 3THM Teniom?

17. Onpeaenure KONHYECTBO TEIUIOTHI, KOTOPOE BRLIEIHTCA

TPH NOJHOM CrOPaHHH TOIIHBA, NIONYYEHHOTO TPH CMEILHBAHHH
OGen3HHA Maccoi 2 KT ¥ KepoCcHHA Maccoi 3 Kr.

18. Kaxnm KoJIH4ECTBOM NPHPOHOTO ra3a MOAKHO 3aMEHHTh
2 r Bogopoaa, 4T00bI MOTY4YHTE TAKOE #E KOJTHYECTBO TENIOThI,
YTO H NPH CKUTAHHH Bojlopoaa?
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19.Kakoe koIHYECTBO TEMIOTHI BRIASAHTCA MPH MOITHOM
cropanud 1 T kamenHoro yrna. Kakum konuuectBoMm Topda
MOKHO 3aMEHHTE 3TOT yrons?

20. Ckonbko OeH3HHA HYKHO CKe4b, YTOOBI MOJYHHTH
CTO/NBKO e 3HEPriH, CKONBKO €€ BhIICAAETCA NPH MOTHOM
cropaHui 4 K KaMeHHoro yrna?

21.Ha ckonbKO TpajilycoB HarpeeTcs 5 Kr BOObl MPH CHKH-
raHHM 25 r KAMEHHOTO Y%, €C/IH CHHTATh, YTO BCA IHEPTHA,
BblJIETIEHHAA TIPH CTOPAHHUH YIIIA, MOiiET HA HarpeB BOJLI?

22. KakoBa Macca JIpoB, KoTopas notpedyercd and Harpesa
20 n Boawst o1 Temneparypsl 30 °C ao temneparypst 100 °C?
ToTepamu Tenna npenedpeys.

23. Onpenenure, KAKOE KOJHYECTBO BO/ILI MOXKHO HAar peTh
Ha 40 °C Tenmnom, BbIAETHBIIHMCH [IPH NONHOM cropanuu 10 T
KEPOCHHA, €CIIH HE Y4HTHIBATh NOTEPh TEILIA.

24. Kakoe KOMHYeCTBO KAMEHHOTO YI71% HEOOXOIHMO CIKEb,
4TOORI NONYYHTH TAKOE e KOJHYECTBO TEIIOTH, KaK H IPH
cropanuu 3 1 kepocuua?

25. Kakoe konuyecTBO cHpTa norpedyeTcs, Ans TOro,
4T00B! HAarpeTh 3 Kr BOABI, B3ATO#H npH Temnepatype 20 °C no
100 °C. CuuTars, 4TO BCA IHSPrUA, MOTYHEHHANA [IPH CTOPAHWH
CIHPTA, NOHAET HAa HATPEB BOBI.

3ananus ypoBus «C»

1. B amoMuuHeBoii kacTpione, Macca kotopo# 750 r, Harpenu
3 nBoget o1 Temneparypsl 15 °C a0 remnepatypst 100 °C. Kakoe
KOJIM4ECTBO TEIUIOTHI MONYYnIa KACTPIONA W Bola?

2. Kakopa HavaineHas Temneparypa 800 r nbaa, eciu a4
NoBLILIEHHA 7o Temneparypsi 10 () °C notpeboBanock yBe/THIHTE
€ro BHYTPEHHIOK 2Hepruto Ha 33,6 k/Ix?

3. B cocyne ememanu soay npu remneparype 10 °C u sony
npu remneparype 90 °C. Yepes nexoTopoe BpeMs B cOCY/e ycTa-

41



HoBHaack Temneparypa 40 °C. PaccunTaiite oTHOIEHHE MACCH
XOJIO/IHOH BOJIbI K MACCE Tops4eil BombL.

4. Bxenesuslit {ymeroi 0ak, Macca kotoporo 60 kr, Hanuim
XomnoaHoH Konmoae3noi Boabsl Maccoii 100 1. B pesynkrare narpe-
BaHMA COMHEYHBIM W3TYIEHHEM TEMIIEPATYPa BOIBI TIOBLICHIIACH
ot Temneparypel 5 °C 1o remnepatypsi 35 °C. Kakoe konu4ecTro
TEIIOTH noTy4Hau Oak 1 Boja?

5. Kaxoe KOJH4ECTBO TEI/IOTH TpEDYeTCs 1A HATpeBaHuA 2 1
MOJIOKA B aTFOMHHHEBOI KacTpronie Maccoi 250 r ot TeMneparyphl
20 °C go Temnepatypst 100 °C?

6. Kaxoe KoJIHYeCTBO X0I0HOMH BOIEL, HMEHOILIEH TeMiepa-
Typy 10 °C, Tpebyercs mobaBHTL NA OXNaxAeHHs 2,5 11 BOIbI,
B3ATOH npu Temneparype 90 °C, no remneparypsi 50 °C?

7. B Boay maccoii 2 kr, B3aTy10 npH Temnepatype 10 °C, nor-
PY3HIIH KeNe30, HarpeToe o Temneparypsl 340 °C. Onpenennrte
Maccy JKenesa, ec/ii YCTAHOBHBLIASCA TEMIIEPaTypa CTala pagHoii
40 °C.

8. Cwmemann 25 1 8ose ipu 30 °C u 5 1 BoIBI IPH TEMTEpaTYpe
80 °C. OnpenennTe TeMreparypy o0pa3oBaBUIeHcs CMECH.

9. B Boxy ¢ remnepatypoii 20 °C BIHIH pTYTh, MACCa KOTOPOH
paBHa macce BojikL. OnpenennTe HavanbHYI TEMIIEPATYPY PTYTH,
€CJIH YCTaHOBHBILIAsACA TeMIiieparypa pasta 21 °C,

10.Ha ckoneko rpagycos marpeetcs 300 r Bojel, eciiH oHa
AOJYYHT BCHO JHEPrHI, BLICIHBLIYIOCA TPH OCTRIBAHUM 2,5 Kr
menH o1 remneparypsl 140 °C go remneparypsi 40 °C?

11.B crexknauHeiit ctakan maccoii 100 r, nmeroutmii Temmne-
patypy 12 °C namuan 150 r soge: mpu remneparype 100 °C. Tlpn
KaKoii TEMIEpaType YCTAHOBHTCA TEIUIOBOE paBHOBeCHE?

12.CransHoe cpepio Maccoii 90 r, HarpeToe NpH 3aKajike 10
Temriepatypsl 840 °C, onyiieHo B cocy 1, CoASpKatIHi MAITHHHOE
macno npu temneparype 20 °C. Kakoe konuuecTBo Macna cneayer
B3ATh, YTOORI €10 KOHEUHad TeMneparypa He npesbicuna 70 °C?
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13.B cocyn, conepaaniuii 2,35 Kr BOOBI IPH TEMOeparype
20 °C, onyckaioT KycOK 0/10Ba, Harperoro o remneparypsi 230 °C.
TemnepaTypa BOJBL B COCY/Ie TIPH 3TOM NoBeICHIach Ha 15 °C.
PaccuunTaiiTe Maccy on0Ba.

14./1n5 onpeneneHus yAeqbHOH TENIOEMKOCTH Melesa
B 200 r poawl npu Temnepatype 18 °C onycTHaN Kele3HyO
rupio Maccoii 100 r npu remneparype 98 °C. Temnepatypa Bosl
ycraHoBHnack pasHoii 22 °C. Kakosa yaensHas Tea0eMKOCTh
JKelie3a 10 JaHHBIM OneiTa?

15.Kak u3amenuTcs Temneparypa Bojsl Maccoi 900 r, ecan

eH coODIINTE TaKoe e KOJTHYECTBO TEeIUIOThI, KAKoe HIAST Ha
HarpeBaHHE aJTHMHHHEBOTO LIMIKHIpa Maccoii 3 kr ua [00 °C?

16.Ha ckonbko rpajycos Harpetotcs 80 1 Bozbl 33 CHeT KO-
YecTBa TeIIOThI, NOYYEHHOro 0T ckHranus 1,5 kr cyxux apos?

17. PaccumrTaiiTe KOJTHYECTBO KEPOCHHA, KOTOpoe NoTpedyeTcs
CKeYb JJ1s TOro, 4To0b! HarpeTs 8 kr Boas! o1 10 1o 100 °C, ecm
CYMTATE, YTO BCA IHEPrHA, BEIIAC/ICHHAS IIPH CTOPaHHH KEPOCHHA,
10i1eT Ha HArPEB BOJEL.

18.B uaiiHnke Ha ra3oBoii NAHTE HAXOIHIOCE 3 1T BOIBI NPH
temneparype 20 °C. Onpenennre, CKOJIBKO NPHPOIHOTO rasa
cropaet 3a | ¢, ecni B 3TOM 4YailHHMKe 34 15 MHH BCKHMITATHIH
sony. [Torepamu Tenna npexedpeys.

19. Ha ckonbKO H3MEHHTCA TeMMepaTypa Boaksl Maccoi 50 kr,
€C/TH CHMTATE, 9TO BCA TEIUIOTA, BELAE/IseMan pH caxuraHuy 500
ZIPEBECHOTO YTJIA, TIOHIeT Ha HarpepaHHe Bobl”?

20.Cxoneko HYKHO cXKedb KEPOCHHA, 9TOOBI JOBECTH 10

KHIleHHs 4 1 BOMIbl, €C/IH HayajbHad TeMnepatypa soab 20 °C
a TIOTEPH YHEPrHH cocTaBuin 25%?

21. Onpenenure K11/ cnmproBku, ecoin i narpesanns 100
Bozb! 0T Temneparypsi 20 °C 1o remneparypsl 90 °C coxrmu S
CITHPTA.

22.Ha ckonibko H3MEHHTCH TEMIIEPATYPa BOLL, MACCa KOTOPOi
22 kr, ecnu e nepeaars 30% 3uepriu, BeUICTHBILEHCA ITPH MOJTHOM
CropaHHH 2 Kr CyXux apos?
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23. Kakoe Ko/IH4eCTRO IPEBECHOrO YT HAJIO CIKEYhb B CAMOBApE,
eMKocTE koToporo pasHa 5 n, a KITJ] cocrasnser 25%, 4yrobw
HarpeTb B HeM Boay oT Temneparypy 20 °C 10 TemMnepatypsl
100 °C?

24. B pesepsyape Harpesarens Haxoautea 800 r kepocuna.
CKOIBKO THTPOB BOABI MOMKHO HATPETH 3THM KOJIHYECTBOM Kepo-
cuHa ot Temmeparypei 20 °C no remnepatypsi 100 °C, ecnn KITJ{
Harpeparens pasen 40%?

25.Yemy papeu KIL camoBapa, eciiu s HarpeBaHus B HeM
3 n poasl ot Temneparypsl 10 °C xo remneparypet 100 °C Tpe-
Oyetca cxeun 75 r kameHHOTO yris?

P3-8.2. Ilaas.iienwe u oTBepleBaHHE
3ananus ypoBHs «A»

1. Kakoe KonM4ecTBO Tena0Tsl HeoOXOIHMO [114 TIaBNeHHA
7 Kr Meau, B3ATOMH mpu Temnepatype muasienna’ Hagepture
rpadHK 3aBHCHMOCTH TEMIIEPATYPEI ME/IH OT BPCMEHH.

2. OnpenenuTe KONHYECTBO TENIOTHI, KOTOPOE BBIICIHTCA HPH
npespaeHnn 6 Kr oas! B et np temneparype () °C? Haseprure
rpaHK 3aBHCHMOCTH TEMITEPATYPhl BEHIECTBA OT BPEMEHH.

3. Yemy paBHO KOTHYECTBO TEMJIOTHL, KOTOPOE HEOOXOIMMO
ana riaenedus 50 kr ceuHua, nMeromero TeMueparypy 27 °C?
Haueprure rpadmk 3aBHCHMOCTH TEMNEPATYPbl CBHHIA OT BPEMEHH,

4. PaccuMTaiite KOMMYECTBO TEMIOTHL, KOTOPOE HEOOXOIHMO
Juis nnasienus 10 kr onosa, BasToro npu Temneparype 132 °C.
HayepruTe rpadmx 3aBHCHMOCTH TEMIIEPATYPBI 0JI0BA OT BPEMEHH.

5. Onpenenure KOIMYECTBO TENIOTHI, KOTOPOE HEOOXOIHMO
Juid ninasnenus 100 r apaa npu remnepatype 0 °C? Haueprure
rpaHk 3aBHCHMOCTH TEMITEPATYPEI J1bjIa OT BPEMEHH.

6. Kakoe KOTHYECTRBO TEIUIOTH BEIISTHTCA NPH OXJIaX1e-
HHH 5 Kr Boaw! o1 Temnepatypsi 10 °C 1o remneparype 0 °C
H ¢e nanbHeilmem npespaiienun B nen? Haveprure rpadmx
JABHCHMOCTH TEMIIEPATYPhi BEIICCTBA OT BPEMEHH.
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7. PaccumTaiiTe KOMHYECTBO TEIIOTHL, KOTOPOE HEOOXOMHMO
ans nnaeneHus 20 Kr aalOMHHHA, B3ATONO OPH TEMIEpaType
160 °C? HayepTute rpadmk 3aBUCHMOCTH TEMIEPATYPBI aJ110-
MHHHSA OT BPEMEHH.

8. Onpenenure KOMHYECTBO TEMIOTH HeoOXoaHMoOe 1714
npespamenns 50 r apaa npu Temmneparype —6 °C B Booy ¢ TeM-
neparypoii 0 °C? Haueprure rpadHk 3aBUCHMOCTH TEMIIEPATY bl
BEIECTBA OT BPEMEHH.

9. PaccumraiiTe KONIHMYECTBO TEIUIOTH, KOTOpoe notpebdo-
BaJock A1A ruiasnenus 20 r cepebpa B3ATOrO NpH TeMneparype
60 °C. Haueptute rpaduk 3aBHCHMOCTH TeMNepatypsl cepedpa
OT BPEMEHH.

10.Kakoe KOMMYECTBO TEMIOThI BhIJSTHTCA TIPH KPHCTA-
nau3anuy 200 r vadranuHa M ero OXNaMIEHHH OT TEMIEPaTyPbl
KpucTannu3auuu 1o Temneparype 30 °C. Hasepture rpaduk
3aBHCHMOCTH TEMIIEPATy Pl HAQTaTHHA OT BPEMEHH.

3anauus yposus «B»

1. PaccumTaiiTe, KAKOE KOJIHYECTBO TEMIOTHI NOTpedyeTcs
IUTA MIARTEHHA 5 KT ME/IH, HMEIOIISH Ha4albHYI0 TEMIIEPATYPY
55 °C. Hzo0pasure 3TOT mpouecc Ha rpauke 3aBHCHMOCTH
TEMINEPaTyYphl MEIH OT BPEMEHH.

2. Kycky nwaa maccoit 4 kr npu temneparype 0 °C Opino
nepenano 1480 k[1x rennorsl. Pacnnasutes nu Beck nen? Kakas
VYCTAHOBHTCHA TeMmneparypa?

3. Onpepenute no rpapuky (puc. 1), Kakoe KOIHYECTBO
TEeNIO0THI BLIASTHTCA IIPH OXJIaK ISHHA H KPHCTANTH3ALMH 4 KT
TBEPIOr0 BEHIECTRA.
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20 30 40 50 ¢, mum
Pue. 1

4. Kakoe KONHMYeCTBO TeIIOTH HeoOXOMHMO nepenats 2 T
CBHHIIa, B3aTOrO NpH Temneparype 27 °C, urobsl 00paTHTh €ro
B AHIKOCTh!

t,°Cy
80

Puc. 2

5. Ilorpaguxy, uaobpaxkeHHOMY Ha pHCYHKE 2, OnpeaeTnTe,
KaKo€ KOMHYECTBO TENnJoThi HeoOXOAMMO /1A HATPEBAHHA
u nnaenersns 200 r TBepAOro BelIECTBA.

6. Kakoe KOH4eCTBO TEN/IOTHI BEIACNKTCA PH OTBEpIEBa-
HHH 2 T pacTIaBIeHHOr0 AOMHHHA, B3ATOrO PH TEMIEPaType
NIIaBJICHHA ¥ OCTRIBIIEr0 10 Temnepatypel 60 °C? Hiobpasure
3TOT Mpolece Ha rpadHKe 3aBHCHMOCTH TEMIMEpPaTyphl ajo-
MHHHS OT BPEMEHH.

7. PaccuuTaiiTe, KAKOE KOJIMYECTBO KAMEHHOI'O YIUIA MOT-
pebyeTcs 1A nuIaBneHus | Kr MeqH, B3ATOrO PH TeMneparype
85 °C, ecqM cUMTaTh, 4TO BCA BBIACTHBILAACA [PH MOTHOM
CropaHHH KAMEHHOTO YIJIA TEMJIOTA NONLIA Ha HArPEB H MJaB-
JIEHHE MEH.
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8. Ilo rpaduxy, n3obpakeHHOMY Ha PHCYHKE 3, paccyH-
TaiiTe, KAKOE KONHYECTRO TEMOTHI BhAETHTCH IPH OXIaK ICHHH
v kpucTamnuzauun 600 r Teepaoro BeulecTsa.

t.°Cy
a0 bes——7——r"+—1-——
] o o s i S o o
= S S - |
400 tlllf...,i, |
K1 R O T BN P
T
Y 5 ] S A
10 20 30 40 50 {, mmwm
Puc. 3

9. OnpenennTe KOAHYECTBO TEMIOTEL, KOTOpoe noTpely-
eTCs 1% HarpeBaHHA H IIaBJIeHHA 5 M* JIbJa OT TEMNepaTyphl
—15 °C no remneparypsl 0 °C. H3obpasute 2TOT npoliecc Ha
rpadmke 3aBHCHMOCTH TEMIIEPATYPhI BEIIECTBA OT BPEMEHH.
Kakoe koiu4ecTBO MpHPOAHOTo ra3a A/ 3toro norpedyerces,
€CITH CYMTATh, YTO BCA BBIAETHBILAACA TPH NOJTHOM CTOPaHHH
MPUPOIHOTO ra3za TEeIioTa Molla Ha HarpeBaHUe M IUIaBie-
HHe Nbjaa?

10.0npenenure no rpaduky (puc. 4), KAKoe KOJIHYECTBO
TENA0TH MoTpedyeTca IA HArpeBAHHA M MIaBIEHHA 2 KT
TBEP/IOTO BELIECTRA,
t.°Ca
960 T

__{ A
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< AR S .: 4- _'_._.'_
500 . T . i
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3ananmna ypoBus «C»

1. Kakoe KOIM4eCcTBO TEMIOTh HEOOX0IUMO 15 MpeBpalie-
Hus 30 r 1p1a npu Temnepatype —8 °C B Boay ¢ TeMnepartypoii
20 °C?

2. Ha nosepxHocTk sibaa npH Temneparype (0 °C nocra-
BHJIH MEIHY10 THpI0 Maccoii 200 r, HarpeTyio 1o TeMneparypsl
100 °C. Kaxkoe konH4eCTBO 1bJ1a pacTaeT Mo rupeH, Moka oHa
oxJaxaaercd 1o Temneparypsl 0 °C?

3. Onpenenute no rpaduky (pHc. 5), KAKOE KONHYECTBO
TEMNOTE norpedyeTcs A18 HATPEBaHHA M MuasieHus 2,5 kr
TBEPIOTO BELIECTRA.

t, ucn
T
10 L
| |
TR
! |
-10 S S
'II B | l N N — -
Puc. 5

4. Kycok ceunua maccoi 1,22 kr, HarpeTsiii o TeMneparypsl
100 °C, moMecTHIH B yrayONeHHH B KYCKE NbJa, HMEHIIETD
tremneparypy 0 °C. Korga cBHHEW OCTBUT 10 TEMIEPATYPHI
0 °C, KoNnHYecTBO pacTAABILIErO JIL1A OKA3aI0Ch paBHBIM 50 I
Onpenenure yaenbHY0 TEIIOTY N1aBlIeHHA [b/ia HA OCHOBAHHH
TAHHBIX OMBITA.

5. Onpenenute no rpaguky (pHc. 6), KAKOE KONHYECTBO
TEMIOThI MOTpedyeTcs A OXNamAeHHA 0 KPHCTALIH3ALHH
5 KI TBEpAOTO BELIECTRA.
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6. Kycok nsaa pacrasn gepes 15 Mun. CKONIBKO BpeMeHH
OH HArpeBasics Ha ToH e ropenke or Temneparypst —10 °C jo
TEMIepaTypbl IIABICHHA?

7. Hemy paBHa Macca Ae/e3Hoi 3ar0TOBKH, ECITH NPH OXJIakK-

nexuu ot Temneparypsl 800 °C go temneparypst 0 °C oHa cMorna
MOITHOCTBIO PACTOIMTE 3 KI JIbj1a, B3ATOrO npH Temneparype 0 °C?

8. Ckonbko apos Hano cxeys B neuke ¢ KITJI pasHbivm 40%,
yToOsl nonmyunTh H3 200 Kr cHera, B3ATOTO MPH TeMIIepaType
~10 °C, Bomy npu temneparype 20 °C?

9. Kycok cBHHIIA, IMeOLLHI HadanbHy10 Temneparypy 27 °C,
HATPEBAIOT 10 TEMMNEpATyphl NnasneHHsA 3a 10 MuH, Yepes ckonbko
BPEMEHM OH BECh PACTUIABHTCA?

10.Onpenenure Maccy MeIH, KOTOPYH MOMKHO paclllaBHTh
B nieun ¢ KI1J] pasueim 50%, cxuras 2 T kKamMeHHOro yrna?

P3-8.3. Hcnapenue u KOHAeHCALHA

3apanuns yposus «A»

1. Kakoe KonM4ecTBO TeIoThl noTpedyeTcs A1 npeppaile-
HHA B 1ap 4 r agupa, umetomero Temneparypy 35 °C? Haueprute
rpadHK 3aBHCHMOCTH TEMIIEPATY Pl pHpPa OT BpeMEHH.

2. OnpenenuTe KONHYECTBO TEIUIOTHI, KOTOPOE BhLAENAETCS
npu kougexcanuy 10 r soasHoro napa npu temneparype 100 °C.
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Hﬂ'-{EPTHTE ]"pﬁ.(l)HK JABMCHMOCTH TEMIIEPATYPEI BELIECTEA OT
BpPEMCHH.

3. PaccumraiiTe, Kakoe KOJIHYECTBO TEMIOTH HEOOX0AHMO
ans obpamenus B nap 4 r cnupra npu temneparype 28 °C.
HaueptuTe rpaduk 3aBHCHMOCTH TEMMEPATYpPhl CIHPTa OT
BPEMEHH.

4. Kamaylo ceKyHIY ¢ NMOBEPXHOCTH 3eMIH McrnapseTcs
B CPEIHEM OKOMIO 16 MHIUTHOHOB TOHH BO/ILL. BriuncanTe, kakoe
KOJIHYECTBO Ter1oTsl TpedyeTcs /Ui NPeBpalleHHA B 11ap TAKOTO
OIPOMHOI0 KOJIHYeCTBa BOjbI?

5. Kakoe Ko/IH9eCTBO TeMnJI0Thl BbIASIHTCA MPH KOHIEHCALHH
H JajJbHeillleM oXIamAeHHH 10 Temnepatypsl 15 °C apupa
maccoii 10 r? Haueprure rpaduk 3aBHCHMOCTH TEMIIEPATY Phl
3thHpa 0T BpeMeHH.

6. OnpezenuTe KONHYECTBO TEIUIOThL, KOTOPOE HE0OX0IHMO
A1st Toro, 4Todsl 5 Kr BoAbL, B3sTOH npu TeMmneparype 100 °C
obpatuTs B nap. Haueprute rpaduk 3aBHCHMOCTH TeMIEpaTyphl
BOJIbl OT BPEMEHH.

7. Kakoe KOMHYECTBO TEIUIOTh! BRIJIEIHTCH MPH KOHIEH-
CALHH H JalbHEHIIEM oXnaxIeHHH 1o 8 °C cnupra mMaccoit
200 r, p3aToro npu Temneparype 78 °C? Haueprure rpadux
3aBHCHMOCTH TEMIIEPaTypPhbl CIIHPTA OT BPEMEHH.

8. Tlpu ucnapexuu noTa YenoBeK BbIIENAET B OKPY/KAOUIY IO
cpeay 3a | yac 100 k1 sneprun. Kakoe konu4ecTro nota npu
ITOM BBIJIE/IAETCA, EC/TH CHHTATS YEIBHY I TENIOTY HCNapeHH
paBHoH 2,4 MJTx/kr?

9. Onpenenure KOMHYECTBO TEIUIOTEL, KOTOpoe notpelyercs
ansa obpamenna B nap 200 r pryTH, HMEIOIIEH TeMIEpaTypy
57 °C. HagepTuTe rpadHk 3aBHCHMOCTH TEMIIEPATYPhI BOALI
OT BPEMEHH.

10.Kakoe konH4ecTBO TENIOTH BLIAEIUTCH B Npolecce
KOHJIEHCAllMM 3 Kr BoAAHOTO napa npu Temnepatrype 100 °C
H OXJIakIeHHH 00pa3oBaBIIeHCA MpH 3TOM Boasl ao 40 °C?
Haueprure rpadmk 3aBHCHMOCTH TEMIIEPATYPbI BOIbI OT BPEMEHH.
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3ananun yposus «B»

1. Kakoe KonH4ecTBO TenA0Thl Heodx0auMo, 4To0k! 200 1
Boznsbl npu Temneparype 20 °C nopectH mo kunenud u 10 r ee
npeBpaTiTh B nap?

2. PaccuwTaiiTe, KaKoe KOMHYECTBO TEIUIOTH noTpebyeTca
s npespaierus B nap 50 r agupa npu remneparype 30 °C?
HavepruTe rpak 3aBHCHMOCTH TEMIEPaTy Pl 3PHPa OT BpEMEHH.

3. Onpenenute no rpaduxy (puc. 7), KaKoe KOTHYECTBO
TEIIOTEl BEIJGNHTCA MPH KOHAEHCaMK M oxnaxaednn 100 r
BEHIECTBA.

t.°Cy

100 oot e

4. [Ins HarpeBaHHs BO/bI, B3O npu Temneparype 30 °C,
1 obpaiennsa ee B nap uipacxonosano 25000 k/lx TenaoTsi.
Yemy paBHa macca BOARIT

5. Onpenenute no rpadmky (pHc. 8), KAKOe KOMHYECTEO
TennoTsl notpebyerca Ana Harpesauus ¥ oOpalleHHs B nap
300 r uaKOCTH.

t,°Cy
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6. B gaiinnk nanunu 2,2 1 soasl npu remneparype 15 °C.
Kakoe konuuecTBo Temnorsl norpebosanock 118 noiny4eHue
KHIATKA, €CITH T0CTE KHIMAYEHNA B YaiiHHKE 0CTaNoch 2 J BOBL.

7. Onpenenute no rpadguky (pHc. 9), kKakoe KOJIHYECTBO
TEN/I0THI BBIACTACTCA MPH OXTaxkAeHHH K koHaeHcan 200 T
KHIKOCTH.

t,°Cy
100 : , SOS—

1)

0 10 20 30 40 50 ¢ pgm
Puc. 9

8. Kakoe KolHYecTBO KEPOCHHA HA/I0 CiKeYb, 4To0B! 00pa-
THTE B rap 400 r okl BIATOH NPH TeMnepaType KHNeHHAT

9. Ha razosoii nauTe Harpeiu 4 Kr Bojibl OT TEMINEPATYPEI
20°C no remneparypst 100 °C u obparunm B nap. Kakoe konuuec-
TBO NPHPOIHOrO rasa pH 3TOM H3PacXoI0BaHO, €CITH CHHTATE,
4TO BCA TENJIOTA MOILJIa HA HArpeBaHHe BOMbIY

10.0npeaenute no rpadguky (puc. 10) KOTHYECTBO TENIOTHI,

KoTopoe TpebyeTca nna HarpeBanHs v oOpamenns B nap 50 r
KHIAKOCTH,

F R Y

100

0 16 20 30 40 50 f, wmm
Puec. 10
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3aganus yposua «C»

1. PaccumraiiTe, Kakoe KOMHYECTBO CTOIPalyCHOro napa
norpedyeTca A4 HarperaHHA DeTOHHOIM nanTh Maccoii 200 ki
ot Temneparypst 10 °C no remneparypst 40 °C?

2. Onpenenute KOIHYECTBO TEILIOTHI, KOTOpoe NoTpedy-
etca ana obpawensa 400 r neaa, B3STOrO MPH TEMIEPATY Phi
0 °C, B crorpagycHelii nap. Hasepture rpaduxk 3aBucuMocTi
TEMIEPATYPbl BEMIECTBA OT BPEMEHH.

3. Kakoe KoIu4ecTBO CTOrpagycHOro BOJSHOTO napa ObLIo
BIYILCHO B COCY, B KOTOPOM Haxoauiock 500 r Boas! H Takoe
JKe KOIH4EeCTBO jibaa npu Temneparype 0 °C., ecnn Beck nej
pacraan?

4. OnpesenuTe KOTHYECTBO CTOIPAIYCHOTO Napa, KoTopoe
HeoOX0AHMO /U1A Harpesauns 20 J1 Bogsl 0T TeMnepatypsl 15 °C
1o TeMmneparypst 65 °C.

5. Ha ckoneko rpaaycos varpeerca 10 kr Boasl 3a cuer
KO/IH4ECTBA TENJI0THI, BBIASTHBIIETOCS ITPH KOHeHcanu | kr
BO/ISHOTO napa?

6. Bony npu remneparype 15 °C nanupaior B 31eKTpHYeC-
Kuil yaiinnk. Yepes 10 mun Boga 3akunesna. Yepes kakoe Bpems
oHa BeIKHIHT? HavepTHTe rpadMk 3aBHCHMOCTH TEMIIEPATY Ph
BEUIECTEA OT BPEMEHH.

7. B cocyn c Bonoit, umeroweii temneparypy 0 °C BycTiiu
50 r poagHOTO cTOrpagycHOro napa. Kakoe Komu4ecTBO BOJIk!
HAXO/MJIOCK B COCY/IE, ECJIH Yepes3 HEKOTOPOE BpeMs B cocy/le
ycTanoBMiacs Temneparypa 30 °C?

8. Cronbko Bo/kl, B3ATOMH NpH Temneparype 20 °C, MokHO
o0paTHTE B nap, ecnu 3aTpaTHTh Ha 310 50% TenaoTH, BblE-
JauBlueiica npu cropaiuu 40 r kepocHHa?

9. HagecTHo, uTo BONa M3 Yalinuka Bea BeIKHOEIA 3a 40
MHH. CKOJILKO BPEMCHH OHAa HATPEeBAJIach B 3TOM YailHHKE OT
Temnepatypst 15 °C 1o kunenusa? HauepTuTe rpaduk 3aBiucH-
MOCTH TEMITEPATYPHI BEILECTBA OT BPEMEHH.
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10.B cocyn, comepxamuii 400 r Boas!l Npu TeMOepaType
20 °C, BBOIAT HEKOTOPOE KOIHYECTEO CTOTPAIYCHOTO BOIAHOTD
napa, KOTOpEIi NpH 3TOM oOpaaetca B pony. Onpenenute
KOJTHYECTBO BBEICHHOTO Mapa, €CIH Yepe3 HEKOTOPOE BpeMs
B COCYJle YCTaHOBHACh TeMneparypa 35 °C.

P3-8.4. Cuna roxka. Hanpsikenue.
Conporusienne. 3akon Oma

3aganns ypoBHS «A»

1. Onpenenure cHIy TOKA B IPOBOJIHHKE CONPOTHRICHHEM
25 Om, Ha KOHLIAX KOTOPOTO HanpsAxeHue pasHo 7,5 B.

2. Tlpun ycTpoiicTBe MOJIHHEOTBO/AA MIPHMEHEH CTaIbBHOH
npoeoa cedernem 30 mm?® u pmuoit 25 M. Haiinure conpo-
THBIIEHHE ITOr0 MPOBOJIA.

3. Yemy paBHO HanpsAmeHHE B AyTe MPH dIEKTPOCBapKe,
eca conporusnerne ayru (0,2 Om, a cHia TOKa JOCTHraeT
150 A.

4. PaccumuTaiiTe COMPOTHRICHHE HHKETHHOBOH MPOBOIOKH
aaHHOH 50 M ¥ ceuennem 0,25 Mm°.

5. Hanpawxenue B cetn 220 B. Kakoso conporusnenue
CITHPAIH MEKTPONIHTKH, EC/IH MO HEeH TeveT Tok 5 A?

6. KaxoBo HanpsaeHHe Ha KOHIIAX MPOBOJHHKA COMpPO-
TupaeHueM 40 Om, eciin chna Toka B nposoaHnke 0,1 A,

7. Conporuenenue ponsT™erpa 6000 Om. Kakoii Tok npoxo-
JIUT 4epes BONETMET], €C/IH OH NoKa3biBaeT Hanpskenue 90 B?

8. PaccumTaiiTe, CKONBKO METPOB HHKETHHOBOTO NPOBO/IA
naomans nonepevHoro cedenus 0,1 mm* norpebyercs ans
H3TOTOBJICHHS PEOCTaTa ¢ MaKCHMAbHBIM COMPOTHBIEHHEM
90 Om.

9. OnpenenuTe HANPAKEHHE HA KOHUAX AIEKTPHYECKOH
MJIMTKH, €CJIH CONPOTHRIIEHHE ee crinpaiu 55 Om, a cuia Toka
4A.
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10.Conporuenenne nposoaunka 10 Om, ero anuna 100 M,
TLIOLA/IL NONIEPEYHOTO ceveHnd pasHa | Mmm®, M3 kakoro mare-
pHaa cienaH npoBoJAHHK?

11.KakoB0 cOnpOTHBIIEHHE ANOMHHHEBOH NPOBONOKH
AMHHOHA 125 oM, ecH nomans ee NonepewHoro ceveHHs paBHa
0.1 mm®, Yemy paBHO HANPsKEHHE HA KOHLAX 2TOH [POBOJIOKH,
ecly no geil Tedet Tok 0,2 A?

12. Onpenenure NIOMAAL MONEPEHHOT0 CEUEHHI KOHCTAH-
TaHOBOH NPOBONOKH conpoTHBAeHHeM 3 OM, ecnH ee JHHA
1,5 m?

13. Cpapounsiii annapar npHCOSIHHAIOT B CETh METHBIMH
nposoaaMu mHHOH 100 M 1 nnomanso nonepeyHoro ceueHH
50 mm?, HaiimuTe HanpssxeHHEe HAa TIPOBOJAX, ECITH CHIIA TOKA
paBHa 125 A.

14.Yemy paBHO CONPOTHBICHHE HUKEIHHOBOIT TPOBOJIOKH
JUTHHO# 4 M 1 IL10Ma/IbI0 ToNepedHoro cevenna 2 mm*? Kakoii
TOK HIET I10 2TOH NPOBOIOKE [IPH HANPAKEHHH Ha €€ KOHLAX
2 B?

15. BeluHeanTe conpoTHBIEHHE HHXPOMOBOI IIPOBOJIOKH,
anuHa kotopoii 150 M, a niowa s nonepeutoro cevenns 0,2 M’
Kakoso HanpskeHHE Ha KOHIIAX ITOI MPOBOJIOKH, €CJTH M0 Heil
TeueT ToK 0,2 A?

3aganus yposua «B»

1. OnpenenvTe CONMPOTHBRIEHHE HATPEBATE/IBHOID JIEMEHTA
NEKTPHYECKOH MeuH, BBLIMOIHEHHOI0 H3 KOHCTAHTAHOBOM 1po-
BOJIOKH JUIHHOH 24,2 M M NIOWA/BIO TIONEPEYHOr0 CeHeHNA
0,5 mm?,

2. KunaTHIBHHK BKJKYEH B CEThb C HANMPAKEHHEM
220 B. Yemy paBHa cHJIA TOKA B CIHPAJIH €K TPOKHMIATHIIb-
HHKA, €C/IH OHA CIe/laHa U3 HUXPOMOBOH IMPOBOJIOKH JUIHHOH
5 M 1 niomaneio nonepedHoro cedenus 0,1 mm*?
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3. JlonycTHMBII TOK JUIH H30IHPOBAHHOT'O MEIHOTO MPO-
BOjIa cedenueM | MM® pH MPOJOIKHTENbHON paboTe paBeH
11 A. CkonbKO METPOB TAKOH NMPOBOJIOKH MOMKHO BKIKYHTE
B CeTh C HanpsxkeHuem 220 B?

4. Onpenenute HanpsKeHHE HA KOHLAX CTaJIBHOTO POBO/A
anuHoi 140 cM | nioaaeo nonepedHoro cedenus 0,2 Mm?,
N0 KOTOpOMY TedeT Tok 250 MA.

5. ConpoTHBieHHEe NPOBOAHHKA AMHHOH 20 M H NIOMA1BI0
nonepedHoro cedenus 1 Mm” paexo 0,56 OM. Onpenenure, H3
KAKOT0 MAaTepHalla clelaH NPOBOJAHHK.

6. PaccuuTaiiTe CONPOTHRIEHHE KHIIOMETPA MEIHOTO NIpo-
BOJIA, HMEIOLIET0 nonepeyHoe cedenne 10 MM, eciii H3BECTHO,
4TO MEIHBIH NMPOBOAHHK cedeHHeM B | MM® M AnuHOii B 1 M
umeeT conpotuenenne 0,017 Om.

7. Kakosa cHia TOKa Ha y4acTKe LEMH, COCTOAIIEH H3 KOH-
CTAHTAHOBOM MPOBOJIOKH JUTHHOH 10 M 1 ceyennem 1,2 Mm?,
eC/IH HAaNpAKeHHe Ha KOHLAX 3Toro y4acTka paexo 20 B.

8. Yemy paBHa N1HHA CTaJBHOrO MPOBOA, HMEHOILIETO [LI0-
11a/ib nonepevHoro cedenns 0,8 MM*, ec/H MPH MPOXOKAEHHH
1o HeMy TOKa B | A HanpsKeHHE Ha €ro KoHlax pasHo 12 B?

9. PaccuMTaiiTe HanpsKeHHE HA KOHIAX JIHHHH 3IEKTpoIie-
pena4u AnHHoiH (0,5 KM npu cune Toka B Hell 15 A, eciu mposoza,
H3TOTOBICHHBIE H3 AJIHOMHHHA, HMEIT MJI0IUAAE NOMEPEHHOI0
ceuenus 14 mm?,

10.0npenenuTe CHIY TOKA, MPOXOAAIIETO Yepes: peocTar,
H3rOTOBJEHHBIH H3 HHKEIWHOBOH NPOBOJIOKH ANHHOH 25 M
H MJIOLIA K0 MonepedHoro ceuerns 0,5 Mm%, ecltH HanpAkeHHe
Ha 3aKUMax peocrtara pasHo 45 B.

11.13 kakoro Marepuana ciaenan npopoxn miuuoi 100 m
H TUIONIA,1bi0 nionepedHoro cedenns 0,5 MM?, eciti npH Hanps-
MEHHH Ha ero koHuax 6,8 B mo vemy npoxoaut Tok 2 A?

12. OnexTpHyeckas MPOBOAKA BLINOIHEHA MEAHBIM MPOBO-
oM, AHHA KoToporo 200 M H nnomaas rnonepeyHoro cevyeHH
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10 mm?. Kakogeo conpoTuBienne nposoaki? Kakyio niomans
TIONePEYHOr0 CeYeH S I0JIKEH UMETh TAKOH &KE [UTHHBI H COIIPO-
THBJIEHHA aTIOMHHHEBEIH nposo?

13. Onpegenure n0ak MONEPEYHOTO CE4EHHA CTAIBHOTO
nposoja LtHHOi 200 M, ecnn npu Hanpaxenun 120 B no nemy
Te4eT TOK Tok 1,5 A.

14.Yemy paBHO HampsKeHHe Ha KOHLAX aJiOMHHHEBOTO
NPOBOAHHKA ITHHOH 75 M M NIOIAABIO NONEPEYHOTO CeYeHH S
0,75 Mm%, no koTopoMy mpoTekaeT Tok 2 A?

15. Cronbko MeTpoB nposoja ceverHem 10 Mm* Ha0 BIATS,
4TOOBI €T0 COMPOTHRIEHHE DRLIO TAKDE 3Ke, KAaK ¥ NPOBOAHHKA
nuHOH | M H nIowaaso nonepeuynoro cedenueM 0,5 Mm?,
ClIETaHHOTO M3 TAKOrO e MaTepHana?

3anaunn ypoBua «C»

1. AnOMHHHEBBIH NPOBOAHHK MJIOIIA/IBI) MONEPEYHOTO
ceuenus 0,5 MM* 3aMEHHIIH MEIHBIM MPOBOIHHKOM TAKOH ke
JUITHHBI H COTPOTHBIEHHS. KakHM J10/KHO OBITH MoMepevHoe
CeYeHHEe MEIHOTO MpoBoaa?

2. Onpenenure, H3 KAKOr0 MATEPHAIA H3TOTOBIIEH MPOBOI
IHHOH 2 KM H I0MARI0 nonepedHoro ceuenns 20 MM?, ecnu
MO HEMY MPOXOAHT TOK 2 A NMPH HANPAKEHHH Ha ero KOHUax
220 B.

3. K xoHuaM HMXPOMOBOIi MPOBONOKH, HMEKINEH nio-
manb nonepeqHoro ceverna 0,5 mm? u amuuoi 20 M nonaxo
Hanpsaxenue 220 B. HaliguTe cuny Toka, npoxoaauiero yepes
NPOBOIOKY.

4. Kakoii 11MHBI MeTHas TPOBOJIOKA 10/KHA OBITE HAMOTaHa
Ha KaTyHIKy 3IeKTPHYECKOT 0 3BOHKA, €CIIH MI0IUaib ee nomne-
peuyHoro cedenus pasHa 0,35 mm?? Cuna Toka, NpoXoasiuero
4epes 3BOHOK, paeHa | A, a HanpsxeHune Ha ero konuax 0,5 B.

5. Onpenenure conpoTHBAEHHE (expaneBoil clHpau
H HAnNpsAyKeHHe Ha ee KOHLAX, eC/IH ¢ IMHHA 6 M, a Nomaik
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nonepedroro cederna 0,2 Mm?*. CHla TOKa, MPOXOAILIETD Hepes
cnMpans paeHa 1,5 A.

6. Kakoe HanpsykeHHe HYKHO MPHIOKHTD K KOHLAM Keles-
HOT'O NpoBoAHHEKa AMHHOI 30 CM K NIOWANBK NONEPEYHOr0
cederus 1,5 mm’, utobb nonyunts Tok 10 A?

7. Jlns uaroToBnenus peoctara Ha 6 OM HCMONB3YIOT HHKe-
THHOBY ) POBOIOKY MIOMIAEIO NoNepeqHoro cedenns (1,5 mm?,
Kakoii anuubl Heodxoaumo B3ATh nposoaHHK? Kakum Oyaer
HanpAKeHHe Ha KOHLAX MOJHOCTBIO BKIUYEHHOTO peocTara
npH cune toka 1,5 A?

8. [lpoBoanuk, HMEHOUIHH NUIOIIAIL NONEPEYHOIO CEHEHH A
0,25 mm? 1 conpotrBaeHue 8 Oa, HAZ0 3aMEHHTh MPOBOIHHKOM
H3 TOIO e METanna H TOH e JUIHHEL, HO COIPOTHBIEHHEM
20 Om. Kakoii niomaan nonepeyHoro ce4eHHa NpoBOAHHK
HeoOxoaumMo nogobpate ana 37T0ii 3amens?

9. Kakas jomkHa ObITh 0Omas ANHHA M MHHUMAaJlbHasA
MIOMIaAb NONePEeYHOro ceYeHHA HHKEIHHOBOH NPOBONOKH,
uMetoulei conporHeienne 2 Ou Ha muuHe | M, 4T00BI B H3ro-
TOBJICHHOM M3 HEE HArPEBATEILHOM MPUOOPE NPH BKIIIOYEHHH
B ceTh ¢ HanpsxeHuem 220 B cuna Toka He npessiwana 4 A?

10.ConpotuBnenne nposonok amuHoi 50 M pasao 200 Om.
Kakoil AMHHBI HAZ10 B3ATh [IPOBOJIOKY H3 TOTO e MarepHania
M TO e MUIO0IAIH MONEPeYHOro cedyeHns, YTodsl ee conpo-
THBIeHHE ObII0 paBHO 50 OM?

11.Kakoii Maccel HANO B3ATH HHKEJIHHOBBII NMPOBOIHHEK
MJI0IANbK nonepednoro ceveHus | mMm?, 4ToOBI H3 Hero
H3rOTOBHTH peoctar conpotueaennem 10 Om? (IlnotHocTs
HukenuHa — 8,8 r/om’)

12. Macca mMeiHOr0 2NeKTPONpPOBO/IA IHHOH 5 KM cocTaB-
aset 750 kr. Onpenenure CONPOTHRICHHE 3TOrO [IPOBOJA.

13. HaiinguTe oTHOMIEHHE COTIPOTHBIICHHI ABY X HeNe3HbIX
NpOBOJIOK OJHHAKOBOH MACChl, €C/IH II0IAdkL MONepeyHoro
cevueHus neproii npoBonoku B 2 pasa Oonblle, YeM BTOPOM.
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14.0npenenute Maccy #ene3Hoi MPOBONOKH MIONIANEI
NONEPeYHOro CeUeHHA 2 MM?, B3ATOH 114 H3TOTOBJICHHA Peoc-
TaTa, pacCYHTAHHOrO Ha MPOX0A JeHHE M0 Hemy Toka B | A npu
HanpsxeHHH 6 B.

15. YeMy paBHO OTHOLIEHHE CONPOTHBJIEHUH JABYX Npo-

BOJHHKOB — MEIHOIO H alllOMHHHEBOI0 — OJIHHAKOBOH Macchl
H ITOHAMH MONepeEvYHOro cedyeHus?

P3-8.5. CoennHeHHe NPOBOAHHKOB

3ananus ypoBHs «A»

1. Tlo cxeme, nzobpamenHoi Ha puc. 11, onpenenure obiee
CONMPOTHBIIEHHE MEKTPHYECKOH uenu, ecau R = 1,5 Om,
R,=10,50m, R,=4,2 Om.

Rl H2 RH3
o H H }o

Pre. 11

2. PaccuuTaiiTe obuiee cONpoTHRIEHHE 3NEKTPHYECKOH
LIEMH 1Mo cxeMe, H300paxeHHOiH Ha puc. 12, ecin R, = 5 Om,
R,=50m.

Rl

g

R2
Pre. 12

3. Yemy pasno obiiee cCONpOTHBIEHHE MEKTPHYECKOH LIENH
(puc. 13), ecnu R, = 15 Om, R, = 15 OmM, R, = 15 Om?
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4, Tpu namnouxu 71, /72 w JI3 coenuneHsl no cxeme, w3o0-
paskeHHOH Ha puc. 14, OnpeaenuTte ux odllee CONPOTHBIEHHE,
€C/IH CONPOTHBIEHUA aMnodex paBabl R, =3 Om, R, = 6 Om,

R.=60m.
) J2
J1

JI3
Puc. 14
5. Paccunraiite obluee cOnpoOTHRICHHE MICKTPHUYCCKOI

uenH (puc. 15), ecnn CONPOTHBIACHHA JIAMIIOUCK PABHE R =
JOM, R =60M, R, =60Mm

¥
m{%} .fm{% .:73%
o

Puec. 15
6. Yemy paBHo ollee CONpOTHBIEHHE YIEKTPHYECKOI
Heri, H300pakeHHOI Ha cxeme (puc. 16), eciin CONPOTHBRIICHHA

JAMIIOYEK PABHEI R| =8 OmM, R: = 8 Om, RJ =30M,R,=30m
J1 J3
J2 J4
Pue. 16

7. TTo cxeme, nzoOpamennoil Ha puc. 17, onpenennTe noka-
JAHHA aMIepMeTpa 1 obllee CONPOTHBICHHE B MICKTPHYECKOI
nenu, ecnu R =50m, R, =3 Om.
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8. KakoBbl oka3zaHus amMnepMeTpa H o0miee ConpoTHRICHHE
JIEKTPHYECKOH LenH, u3odpakeHHOH Ha puc. 18, ecnu R, =
10 0OM, R, =2 OM?

[
B

B

©)

R1 R2
Pue. 18

9. AmnepmeTp, BKIIOYEHHBIH B MIEKTPHUCCKYH) LNk, H300-
paseHnyo Ha puc. 19, nokaseiaer cuny toka 0,1 A. PaccuuTaiite
HaNnpAKEHHE Ha KaK/IOM NPOBOJHHKE H Ha ydacTke AB, ecnn
R, =250mM,R,=150m,

A R1 R2
() 5 m— e ——
Puc. 19

10. Tpu naMnouxy, coeiHHEHHbIE TOCTIE0BATE/IbHO, HMEHOT
conporusieHds R, =1 Om, R, =7 Om, R, = 2 Om (puc. 20).
OnpeneniTe nokazaHHa aMmnepMeTpa u odlee ColNpoTHEIEHHE
AMEKTPHYECKOH ey,

JI1 J2 JI3
00— X+{a)ra
(V)
ol
208
Puc. 20

11.1o cxeme, uzoOpaskenHoil Ha puc. 21, onpenennTe noka-
3aHHSA aMIepMeTpa u conpoTusienue R, ecan R =4 Owm.

5B 4B
Pue. 21
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12. KakoBhl MOKa3aHWA aMrepMeTpa U BoIbTMeTpa V)
(puc. 22),ecnu R, =4 Om,a R, = 6 Om.

Rl R2

2B
Puc, 22

13. /Iga npoeoanuka conpotHeaeHHeM 2 Om u 3 Om coenu-
HeHBbl napannensHo. HanpskeHHe Ha KOHIIAX 3TOTO y4acTKa LENH
pasio 2.4 B. OnpegennTe cly TOKa B KaXI0M MPOBOIHHKE
H oDILYI0 CHITY TOKA HA ITOM Y4acTKe.

14.PaccunTaiite obuiee conpoTHBIEHHE LIEITH H OTIPEIETHTE
nokasaHus amnepmerpa (puc. 23), ecnu R, = R, = 12 Om.

R1

Puc. 23

15. Ilo cxeme, wioOpaxeHHOH Ha pHc. 24, paccuMTaliTe
oflllee COMPOTHBIEHHE MEKTPHHECKOH LENH H HanpskeHHe
Mexay ToukamMi A M B, ecnn R = R, = 60 Om.

Rl

Puc. 24

16.0npenenuTe Moka3zaHus aMnepMeTpa A H HaNpsKeHHe
Ha KOHLIAX KaI0ro npoBogHHKa (puc. 25), ecnu R, = 15 Om,
R, =10 Om.
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Puc. 25

17.11o cxeme, n3obpaxeHHol Ha puc. 26, paccuuTaiiTe
HANpAMKEeHHEe HA KOHIAX KaXI0ro NPOBOJHHKA W MOKa3aHHA
amnepMeTpoB 4, H A, eciu R, = 20 Om, R, = 30 Om.

Rl 0,15 A
T

(a)<
m— (B
Puc. 26
18. Tpu oauHAKOBLIE TAMITOYKH, HMEIOIIHE CONPOTHRICHHE
440 Om, BKIHOUYEHB! B MEKTPHYSCKYIO CETh C HANpPAKEHHEM

220 B (puc. 27). OnpenenuTe CHAY TOKA B KA I0H NaMIIoyuKe
H BO BCEH Lieny.

Jd1 J2 JA3

Pue. 27
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3apanus yposus «B»

1. Tlo cxeme, u3oOpaxenHoi Ha puc. 28, onpenennte obmee
COMPOTHBIICHHE NEKTPHYECKOH uenu, ecnii R =5 0Om, R, =
SOM, R, =15 Om.

Puc. 28

2. Paccumurtaiite obuiee cONpOTHRIEHHE MIEKTPHYECKOH
LenH 1o cxeme, H300pakeHHOH Ha puc. 29, ecnu R, = 2 Om,
R2=3DM.,R3=3UM,R_1=2,5 Om

R2

R1 R4

Puc., 29

3. Yemy paBHo 0DLIee CONPOTHBIEHHE WIEKTPHYECKOH LIEMH
(puc. 30), ecnu R, = R, = 15 Om, R, = R, =25 Om?

ot

Pue. 30

4. Ilo cxeme, nsobpaxeHHoi Ha puc. 31, onpenenute obiee
CONPOTHRIIEHHE JIEKTPHYECKOH nenw, ecnd R = 8 Om, R, =
20M,R,=40M,R,=60Mm

fid) 2
I

=
Pue. 31
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5. IllecTs namMnodek coeJHHEHE TaK, Kak IOKA3aHO HA CXEME,
H3obpaxeHHoH Ha puc. 32. Onpenenute ofllee CONPOTHBIIEHHE
NEKTPHYECKOH LenH, ecnu R = 10 Om, R.= 20 0m, R, =30 Om,
R,=150mM, R, =350m, R =50 Om.

J e k|

Purc. 32

6. Onpenenure obuiee cONPOTHBIEHHE AEKTPHYECKOH
uenH (puc. 33),ecnu R, =1 0M, R, =20M, R, =40M, R, =
10OM,R,=20M,R,=10mMm.

7. KaxoBbl nokaszanus sonsrMmerpa (puc. 34), ecniu R =
30Mm,R,=40m?

0,6A m B2
) o g B —

0
L

Puec. 34

8. Onpenenure nokazaHHA aMNEPMETPA H HANPAKEHHE Ha
KOHIIAX KaI0ro npoBoaHHkKa (puc. 35),ecnu R, =6 OM, R, =
10 Om, R, = 20 Om,

Jis | fird H3

o H@-o

10B

Puc. 36
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9. Ilo cxeme, n3obpaxeHHOH Ha puc. 36, onpenenuTe noka-
3aHMsA amnepMeTpa H BonbT™MeTpa V), ecin R = 30 Om, R, =
20 Om.

Puc. 36

10.0Onpenennte conporusiaenne namnsl JI1 (puc. 37), ecan
R, =250M, R, =15 Om,

-

11.T1o cxeme, nzobpaxeHHoi Ha puc. 38, onpeaenHTe NoKa-
3AHHA aMIIEPMETPa H paccuHTaiTe CONPOTHBIEHHE IPOBOJIHHKA
R, ecnu R = 16 Om.

"2 0.5 A

@8 Q=

Puc. 37

Pue. 38

12. Onpenenure CHITY TOKA B AEKTPHYECKOH LIENH W HATIPA-
KEHHE HA KOHLAX KAk 1010 NPOBOIHHUKA M0 CXeMe, H300pameHHOH
Ha pHc. 39, ecan R = 60 Om, R, = 80 Om, R, = 70 Om, R, =

10 Om.
1 2 R3 14
= H H

220B
&)
WS

Puc. 39
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13. BeluHcIHTE HANPAAKEHHE HA 3KHMAX CIIHPANISH JIBY X
EKTPHYECKHX nedeil conpotueiernem no 22 Om kaxknas,
COEMHHEHHEIX NApaIeNbHO, C/H CHIA TOKA B HEPA3BETBIEHHOM
yacTH uenH pasHa 20 A. Onpenenure Uy TOKa B CHPansx
KasK 0 rmeqH.

14.0npenenuTe CHITY TOKA B IAMIIOYKE H €€ CONPOTHBIEHHE
(puc. 40).

15. Onpeaenure conpoTHBIEHHE MPOBOAHHKA R,. (pHc. 41),
ecnd R =10 Om.

2A m

Puc. 41

16.BeiuncnauTe obuiee conpoTHBISHHE LEMH, CHIY TOKA
H HANPAKEHHE Ha KOHLAX K& J0ro MPOBOIHHKA, €C/TH Hanps-
JKeHHe Ha KoHuax sBeeil uenu 10 B. (puc. 42). R: =4 Om, RI -
60m, R, =2,60Mm.

Rl
e
R3
v o
]
Pac. 42
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17. PaccunTaiiTe CHTY TOKA H HANPAMKEHHE Ha KOHLAX KasKI0ro
nposoaHuKa (puc. 43), ecnn R, =3 Om, R, =4 Om, R, = 4 Om.

Rl
mf|

6 A(A)

Pwe. 43

18. Onpenenute nokazaHWA AMIEPMETPA H HANPAKEHHE HA
KOHIIAX KasKJ0ro MPOBOIHKKA, €CITH HATIPAAKEHHE Ha y4acTKe
AB pagno 10 B (puc. 44). R, =2 Om, R, = 10 Om, R, = 10 Om,
R,=30m.

Pue. 44

3ajauus yposus «C»

1. Tpu oauuHakossle TaMno4KH conporusaenteM no 100 Om
Kax/lasA coeIHHEH Bl TAK, KaK Mmoka3ano Ha puc. 45, OnpenenuTe
ofuiee CONPOTHBICHHE YIACTKA WIEKTPHUCCKOH 1enu.

J1

Pne. 45
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2. PaccunTaiiTe obllee conpoTHBIEHHE MIEKTPHUECKOI
Lenu, niobpaxeHHoil Ha puc. 46, ecnu R =150m,R,=50m,
R,=100Om, R, = 10 Om.

Puc. 46

3. Haiigure obulee conpoTHBIEHHE MEKTPHYECKOH 11eMH
(puc. 47), ecnu R, =4 Om, R, =5 Om, R, =4 Om, R, = 20 Om,
R.=120M,R,=40m.

R3 R1

-0

Puc. 47

4. Tlo cxeme, n3oOpakeHHo# Ha puc. 48, onpenenuTe odiiee
COMPOTHB/IEHHE EKTPHUECKO#H uenH, ecnd R, = 15 Om, R, =
150M,R,=150mM,R,=80M,R,=80m, R, =12 Om.

Rl
~— 1
R4
|
R2 Ré
o+ 1 o
TR
R3
-1
Pue. 48
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5. Yemy pagHo o0miee COMPOTHBACHHE 3TEKTPHYECKOH LIETTH
(puc. 49),eciu R, =18 Om, R, =12 0m, R, =23 Om, R, =7 Om,
R, =60 Om, R, = 60 Om, R, =30 Om.

R1 R2 RS

Puc. 49

6. Onpenenute obluee CONPOTHRIEHHE IEKTPHYECKOH
uen# (puc. 50), ecnu R, = 10 Om, R, = 10 Om, R, = 10 Om, R,
=30 Om, R, = 15 OM, R, = 15 Om, R, =45 Om.

Rl

R2 R3

I R4 I
RS RE

I RT I

Puc. 50

7. Tlo cxeme, npuBeIeHHOH Ha pHc. 51, onpenenuTe Hanps-
KEHHE Ha KOHLAX KayKJ0ro MpoBOJHHKA U CONPOTHBIEHHE
nammnouku JI1, ecin R, =4 Om, R, = 6 Om,

el rz A1 0,5A

Puc. 51

8. Y4acTOK aNMeKTpHYECKOH ey CONePHHT TPH IPOBOIHHKA
conpotHBaeHHeM 10 Om, 20 Om 1 30 Om, coeTHHEHHEIX MOC-
nenoBaTenbHO. BRIYHCIHTE CHITY TOKA B KAXIOM NPOBOIHHKE
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H HampsKeHHEe HAa KOHLAX 3TOr0 y4acTKa, ec/TH HanmpsaxeHHe
Ha KOHIIaX BTOpPOTo NpoBoaHHKa pasHo 40 B.

9. Yersipe NpoBOIHHKA, HMEIOILHE COPOTHBIIEHHA R, =
50M, R, =15 Om, R, = 20 Om, R, = 10 Om, coetiHensl noc-
J'[EIIGBBTEJ]LHD (puc. 52} Beiu ucm{'re CHIY TOKA B Ka:JIOM
NpOBOAHHKE, HANIPAKEHHE HA KOHLAX KaMJ10ro MpoBOJHHKA
H HA KOHUAX Beell Hemny.

Rl R2 R3 R4

Pre. 52

10. Tpu anexkTpHYecKHe CHHPAJH COEJHHEHH MMOC-
JeA0BATENBHO H BKIOYEHBl B CETh C HANpAKEHHEM
220 B. ConpoTuBieHHA EPBLIX JABYX CIIHpaneH paBHbI COOT-
seTcTBeHHO 50 oM H 10 OM, a Hanps#&eHHEe HAa UX KOHIIAX
pasHo 120 B. PaccuuTaiiTe cHny TOKa B KamJ0i ciHpanu
H COIPOTHBJICHHE TPeThel CnHpain.

11.TTo cxeme, n3o0paxeHHOI Ha pUC. 53, onpenenuTe CHIYy
TOK2 B 3JIEKTPHYECKO# LTI, HANPAAKEeHHE HAa KOHIAX Ka®#/10ro
MPOBOIHMKA H Ha KOHIIAX BCeH uenu, ecii R, = 15 0m, R, =
45 0m, R, =TSOM R =?,5{}M R, =250m.

R5

R4
o— o
I 0B
)y

Pre. 53

12. B snexTpHyecKyo uens ¢ HanpskeHHeM 60 B sraiouen
PeocTaT, COCTOAIIHI U3 JeCATH MOCAEA0BATENBHO COeIH-
HeHHBIX pe3ucTopoB. ConpoTHBIEHHE OOHOIO pe3ucTOpa
pasHo 6 Om. OnpenennTe, Ha KAKOM KOHTaKTe J0KHA OBITE
YCTaHOBJIEHa PYKOATKA peocTtara, 4ToObl TOK B 1enH 6L
paBeH 2 A,
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13. Tpu nposoat#ka conpoTuBaeHHem 12 O, 12 OMu 6 Om
cOeqHHEHb! napamtensHo. OnpenenTe cHIy TOKa B KaKI0M
MPOBOIHHKE, ECITH B HEPA3BETBICHHOH YACTH LIETIH CHJIA TOKA PaBHA
0,2 A. Kakoso HanpsyKeHHe HA KOHLEAX KakJ0T0 MPOBOJHHKa?

14.0Onpenennre CHITY TOKA H HANPAXKEHHE HA KA#KI0M PE3HC-

TOpE, ECITH HAIIPAKEHHE Ha BCEM YYaCTKE MEKTPHYECKOH LenH

paso 8 B (puc. 54). R, =30m,R,=50M,R,=20M, R, =6 Om.
Rl R2

Puc. 54

15. PaccumTaiiTe HanmpsxeHHE M CHITY TOKA HA K&K I0M PEINCTOpE
(puc. 55),ecnin R, =4 Om, R, =4 OM, R, = 15 0Mm, R, = 15 Om.

R1 R3 2A
R2 R4
PHe. 55

16.YeTsipe NpoOBOJHHKA, COSIHHEHHBIE NapallelbHO,
HMEIOT CONPOTHBIEHHA cooTBeTcTBeHHO 20 OM, 20 Om, 10 Om
H 5 Om. KakoBa cHIa TOKA B KA I0M IIPOBOIHHKE, €CIIH B HEpa3-
BETBJICHHOH 9aCTH LIeNH TeYeT TOK CHIoi 4 A?

17. Halimire cruty TOKa, MPOXOIAILETO YEPes KA IbIH [IPOBOIHHE,

W HaITPSKEHHE Ha KaxI0M MPOBOIHHEKE (pHe. 56),ecu R, = 100m, R,

=100M,R,=120M,R, =6 OM, R = 120M, R, =3 OM, R =30Om.
' R3
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18. BriyHcanTe HANPAXKEHHE HA KAXK/I0M PE3HCTOpE H CHITY
TOKa [MPOXOA1Iero 4epe3 Kax Akl NpoBoaHuK (pHe. 57), ecin
R=20MR,=20M,R,=10M,R,=40M,R,=10M,R_ =
2 Om.

R3 R1 1:1’1
R6 R4

R5 R2

Puc. 57

P3-8.6. PaGora M MOLIIHOCTH TOKA

3ananns ypoBHs «A»

1. Kakyio paboTy coBepiiuT TOK cHIOH 2 A 3a 5 MHH nipH
HaNpA#eHHH B 1eny 15 B?

2. DnexTpHuecKas rneds, COMpoTHBIeHHE KoTopoi 100 Om,

notpebnaet ok 2 A. Onpenennte noTpebisemMy o MMeKTPOIHEPrHIO
32 2 4 HENpPepLIBHOH paboTEI MEYH.

3. Haiigure KOMH4YECTBO TEMJIOTHI, KOTOPOE BBIACTHTCA
B pesuctope conporueieHreM 100 Om, BKIOYEHHOM B CE€Th
¢ HanpaxenueMm 40 B, 3a 2 MUHYTBL

4. B namnouke kapMaHHoro ¢OHaps CHIAa TOKa paBHa
0,2 A. BelMHCIHTE 1EKTPHYECKYIO FHEPrHIO, MOMYHaeMy o
NaMIoYkoil 3a Kaxable 3 MHH, €ClIH HANPAKEHHE HA TAMIIOYKe
cocTapiqer 3.6 B.

5. PaccunTaiiTe KOMTHYECTBO TEMIOTHI, KOTOPOE BhIASTHT
3a 5 MHHYT NpPOBOJIOYHAA CHpanb conpoTHeaeHHeM 50 Om,
€CITH CHJIa TOKa paBHa 1,5 A.
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6. Ilo cxeme, n3obpaseHHOM Ha puc. 58, HalAUTE MOIHOC TS
TOKA B ICKTPHYECKOH TaMIIOYKE,

0,1A

ab

Puc. 58

7. Onpenenure MOUIHOCTE TOKA B YEKTPHYECKOI name,
BKJIKOUEHHOH B ceTh HanpaxeHueM 220 B, ecnu n3secTHO, 4TO
COMNpPOTHBIEHHE HHTH Hakana namnbl 1936 OM. Kakoil cuibl
TOK Te4eT 10 HHTH HaKana?

8. DnexkTpoaBurarens, BKIK4eHHEI B ceTh pabotan 2 u.
Pacxon snepruu npu 3tom coctasun 1600 k/lx. Onpenenute
MOLLHOCTb EKTPOJABUTATENA.

9. Yemy paBHa MOIIHOCTE TOKA B AIEKTPHYECKOH JaMIovKe,
BKJTHOYEHHOH B ceTh ¢ HanpaxeHuem 220 B, ecnm conpoTHBieHHe
HHTH HAKaJ1a JaMIouku paBHo 484 Om?

10.ITo cxeme, npHBeieHHOI Ha puc. 59, onpelenHTe MOII-
HOCTh TOKA, MOTpebngeMy 0 JaHHBIM Y4acTKOM LelH, €ClIH
R =100 Om.

Pre. 59

11.0npeznenuTe CONPOTHBIEHHE AEKTPHYECKOTD NaANBHHKA,
notpebnsiomero Tok MotHocTeio 300 BT 0T ceTH HanpskeHHEM
220 B.
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12. Tenermusop, noTpebnsemas MomHOCTE kKoToporo 150 Br,
paboraer ot cetn HanmpsxeHunem 220 B. Kakoii ninaekuii npe-
JOXPAaHHTENb CIAYET YCTAHOBHTE B TENCBHIOPE, ECITH HMEIOTCA
npeaoxpaHHTenHi Ha 0,5 A, 1 A2 A?

13. Kaxoe conpoTHBIEHHE CIEAYET BKIWYHTL B CETh
¢ Hanpaxenuem 220 B, utobrl B HeM 3a 10 MHH BBLIENHIIOCH
66 k/1x Tennote’?

14.DnexTpuueckan neds norpebnsger MowHocTe 11 kBr
npH senudrHe Toka 50 A. Onpenenure HanpsKeHHE B CETH,
MUTAIOWEH IEKTPHYECKYIO TIEYb.

15. Haiiaute pabGoty, copepuienuyto 3a 10 MHH TOKOM
MOLIHOCTHIO 25 Br.

3ananus ypopus «B»

1. B snexTpuueckoii 1amne B TedeHHe 8 MHHYT BBIIEICHO
28.8 k/lx snepruu. Hafinute conpoTHBieHHE HUTH JIAMITEI,
€CJIH OHA BKJIHOYEHA B CeTh ¢ Hanpsxenuem 220 B.

2. Tlpu Hanpssxenuu 220 B B anekTpHyeckoii namne B Tede-
Hue | muH H3pacxojosavo 3600 Tk suepruu. Onpenenure,
yeMy paBHA CHJIA TOKA B JlaMIie.

3. PaccuuTaiite, 3a Kakoe BPEMS MNEKTPHUECKHH yTIOr Bbije-
auT 1600 [ TennoTh, c/TH CHIA TOKA B HeM 3 A, a HanpsxeHHe
B ceTr 220 B,

4. OnpegenuTe CONpOTHBIEHHE NTEKTPHUYECKOI MIHTKH,
ec/¥ oHa npu cHie Toxa 4 A 3a 10 mun notpednaer 400 x/Dx
IHEPIHH.

5. Dnextpuueckas naMna MouHocThio 100 Bt Bkmouena
B ceTh ¢ HanpsxenneM 220 B. Onpenenute compoTHBIeHHE
HUTH HAKa/a JIaMMbl, CHITY TOKA JIaMiie ¥ HEeEIbHBIN pacxon
IMEKTPOIHEPIHH NPH YCIOBHH, YTO B JIEHB IAMIIA FTOPHT B Teve-
HHe 5 u.
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6. [locxeme, npueenennol Ha puc. 60, onpeienuTe MOITHOCTE
TOKa, NOTpebNseMy 0 BTOpPOIi TaMIoii, eclii CONPOTHBICHUA
J1aMT1 COOTBETCTBEHHO paBHbl R, =5 Om, R, =6 Om, R, =6 Om.

Puec. 60

7. OnpenennTe KOIHHECTBO TEMIOTH, KOTOPOE BBIICIHTCH
B 1poBOAHKKE R 3a 5 MuH, eciin R, = 55 Om, R, = 50 Om (puc. 61).
Rl R2
oMW ho

Pue. 61

8. Onpeaenure MONIHOCTB, NOTPedIfEMY10 NEPBOi TaMnoi
(puc. 62), eciTH CONPOTHBIEHHA JIAMII COOTBETCTBEHHO PaBHEI
R =100Mm, R, = 12 0m, R, = 24 Om.

2A J2

Puc. 62

9. Ilo cxeme, npuBeneHHOH Ha pHC. 63, paccUHTalTe
KOJIHYECTBO TEMIOThI, KOTOPOE BIJASAMTCA B NPOBOIHHKE R,
3a 10 mun, ecan R = 200 Om.

Rl 1A
— (A)
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10.0Onpeaenire MOMHOCTS, NOTPEOIAEMYI0 TPeThel NaMoil
(puc. 64), ecnu CONPOTHBIEHHA 1AMII COOTBETCTBEHHO PABHEI
R =60MR,=120M, R, =12 0m.

J2
J1
i B JA3
Pue. 64

11.KakoBa MOIIHOCTE MIEKTPHYCCKOTO 4aliHMKa, eclIH 3a
2,5 munyTel B HeM 500 r Bojbl HarpeeTcs OT TEMNEPaTyphI
20 °C no Temneparypsi 80 °C?

12, DnexTpuyeckas neyb, HMEIOLIAA CHHPaJb H3 HHKEIH-
HOBOIT MPOBOJIOKH € MI0MAIBI0 MONEPEHHOT0 CEYCHHS PaBHOMH
1,5 MM o utHHOI 51 M. NpHCcoeNHAETCA K CEeTH C HanpsxKe-
HueM 110 B, Kakoe konHUeCTBO TEIIOTE] BRUIETACT TAKAA [e4hb
B TEUCHHE 0IHOro yaca?

13. PaccuuraiiTe, 33 Kakoe BpeMs Ha AEKTPOILINTKE MOAKHO
1 kr Bosbl, B3ATOH NpH Temneparype 20 °C, HarpeTs 10 KHIEHKS,
ecnH npy nanpaxkenun 220 B no Heil Teder Tok 5 A.

14.DnekTpryecknit KUNATHABHHK NOTpednseT Tok 4 A npu
Hanpskenun 220 B. Kakoe Konu4ecTBO BOIBI HarpeeT 3ToT
KHIATHIABHUK OT Temnepatypel 28 °C 10 kunerus 3a 10 MuH.

15. Yemy paBHo y/ensHOE CONPOTHBACHHE MaTepHana, H3
KOTOpPOro H3rOTORIEHA CNHpalb HAIPEBATENBHOTO MIEMEHTA
moutHocTe0 480 Br, ecnn ero anuua pasda 18 M, niaowaik
nonepeyHoro cedenus 0,24 mm°, a nanpsskerne B cetn 120 B?

3apnanus ypous «C»

1. 3akakoe BpeMa B MEKTPHYECKOM YaHHHKE MOIIHOCTBIO
600 BT MOKHO BCKHIIATHTL | 71 BOIBI, B3ATOI IPH TeMIOepaType
20 °C? KI1J] uaiinuka pasio 70%.
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2. CxkonbKo BOIBI ¢ HauaabHOI TeMneparypoi 18 °C moxHO
BCKHITATHTE 3a 10 MHH Ha 3MeKTPHYECKOH IUTHTKE MOIHOCTEIO
600 Br? Onpenenure cONPOTHBISHHE CITHPAJIH, €CIH MIHTKA
paboTtaeT o1 ceTH ¢ Hanpaxenuem 120 B, a ee KI1J] pasen 82%.

3. [lomomea cransHoro ytiora maccoii 600 r B npouecce
paboTel Harpenack oT Temnepatypsi 20 °C 10 TeMneparypel
250 °C. CkonbKo BpeMEHH VIO HA HATPEBAHHE YTIOTa, eClIH
ero mowHocTh coctasnaget 700 Br, a KI1J] pasen 75%?

4. Ha snextprveckoii nautke MomHocTero 800 Br 1,5 n
BOBI HarpepaeTca oT Temneparypel 15 °C no remneparypsl
100 °C 3a 20 munyTt. Onpenenunre KI1J] ycTaHOBKH.

5. Kako#i aaMHBI HAZO B3STh HUKEJIHHOBYIO TPOBOIOKY
MI0IIa 160 nonepedsoro cevenns 0,84 mm?, 9T00B HITOTOBHTE
Harpesarens Ha 220 B, npH noMouys KOTOPOro MOMKHO OBLIO

6wl HarpeTk 2 11 Boakl 0T Temnepatypsl 20 °C no kunedus 3a
10 mun npu KTLT 80%?

6. JlBe aneKTPHYECKHE JTAMTOYKH BKIIIOYEHE] B CETh NOCHE-
JIOBATENBHO, KAK MOKA3aHo Ha cxeme (puc. 65). Kakas namnovka
notTpednaeT DONBIIYIO MOIIHOCTE H BO CKOJIBKO pas, ecllH MX
COMPOTHBIEHHA COOTBETCTBEHHO paBHbl R = 100 OM u R, =
300 Om.

J1

Ja2

Puc. 65

7. Tlo cxeme, n3obpaxenHoil Ha puc. 66, paccunTaiiTe, Kakoe
KOJIHYECTRO TEMJIOTHI BEIIEIIHTCS BO BTOPOM NPOBOIHHKE, €CITH
B mepBoM Bhienuinock 18 k/lx tennorer. R = 150 Om, R, =
90 Om.

R1 R2
o} }-o

Puc. 66
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8. Dnexrpuueckue namnel JI1, JI2, JI3 1 JI4 MomHOCTEIO,
COOTBETCTBEHHO pagHoii P = 100 Br, P, = 50 Br, P, = 50 Br
u P, =25 Br, BKJII0YEHbI B cerb ¢ Hanpaxennem 220 B (puc 67).
Kaxaﬂ U3 HUX OyaeT ropeTh Apyue Apyrux?

9. Ilo cxeme, npuBeaeHHOI Ha pHc. 68, onpenenuTe KOIH-
4ECTBO TENJIOThl, KOTOPOE BhIIETHTCA B Ka#K10M IIPOBOJIHHKE
3a 10 MuH, 1 odliee KOIHYECTBO TEMNOTHI, KOTOPOE BLIJIETHTCH
HA ITOM YHACTKe LenH 3a To e Bpema. R, = 10 Om, R, = 10
Om, R, =20 Om, R, =20 Om, R, = 20 Om.

Puc. 68

10.29nexrprueckue mamnsl J1, 12, /T3 u JI4 MOmHOCTER,
COOTBETCTBEHHO paBHoii P, = 100 Br, P, = 50 Bt, P, = 50 Br
u P, =25 Br, BKIIIOYEHB! B cerb ¢ Hanpaxenuem 220 B (pHC 69).
Onpenem{'re B KaKOl M3 HHX NMPH NPOTEKaHHH ToKa Gyxer
BBLIENATECA DONBIIEE KOMHYECTBO TEILIOTEL.

n@ ne @.:m @

Pue. 68
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11.1Tpu pemoHTe IEKTPHYECKOH NIMTKH CHpansk Ovina
ykopodena Ha 0,2 nepeoHayansHoi AnuHEL Bo ckonkko pas
H3IMEHHJIACKE MOIHOCTE TUITHTKH?

12. Jlge namnsl, MOLIHOCTE KOTOPLIX IPH HANPAKEHHH
220 B pasna cooteetcreenno 60 Br u 100 Br, sknrouarorcs
B LENB C TEM HKE HANPAKEHHEM B OJIHOM ClTy4ae napaniensLHo,
a B IPyroM — nocnenosarensHo. OnpeaenuTe KOTHYeCTBO Tell-
JI0THI, KOTOPOE BhlJe/seTcA B Kax 10 namme 3a 30 ¢ B oboux
Cyqanx.

13. DnexTpuyeckuii vallHHK MMeeT [Ba HarpeBaTels.
[Tpu BEIIOMEHHH OQHOTO H3 HUX BOJa B YailHUKE 3aKHIIAeT 3a
10 MHH; npH BKAKOYEHHH BTOporo — 3a 40 MuH. Yepes ckolbko
BPEMEHH 3aKHMaeT Boja, ecan oba HarpesaTens BKIIOYECHBI
nocienoBaTenbHo? napannensHo?

14./Ise namnel momuHocTeio 40 Br u 60 Br, paccunTan-
HBIE Ha OJIHHAKOBOE HANPSAKEHHE, BKIIOYEHE] B CETh C TEM e
HanpsKeHHEM nocenoBaTebHo. Kakue MOILHOCTH TOKA OHH
notpednaT?

15. B anexkTpHyeckoM camopape MoumHocTeio 600 Br
H WIEKTPHYECKOM YaitHHKe MomHOoCThI0 300 BT npy BKINIOYEHHH
B ceTh Hanpa:keHueM 220 B, va koTopoe OHH pacc4MTaHEL, BOIA
3aKMIIAeT OJHOBpeMeHHO Yepes 20 muH. Uepes ckonbko Bpe-
MEHH 3aKHITHT BOJIA B CAMOBApE H Hai HHKe, eClI HX COeIHHHTE
MOCI/IEJ0BATENBHO H BKIKOYHTE B TY e CETh?

P3-8.7. OnTHYecKHe ABJICHHSA
3ananus ypoBHS «A»

1. Yenosek CTOMT Ha pacCTOAHHH 2 M OT IUIOCKOTO 3EPKANa.
Ha kakom paccrosHuH 0T ce0d OH BHIMT cBoe H3o0paxenue?

2. Vrom Mekay 3epKanoM H OTPaKeHHBIM OT HETO JTy4OM
paseH 30° Yemy paBeH yrol MeKIYy 3epPKaJoM H MaJaromiHM
Ha Hero ny4om?
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3. B conueuHklil JeHE BLICOTA TEHH OT OTBECHO NOCTaB-
JIeHHOH MeTpoBoil nuHeliku paeHa 50 cM, a oT nepesa — 5 M.
Kakosa BricoTa aepepa’

4. Vron najgenud myya Ha sepkano papen 40°. Kakos yron
MEH/1Y 3ePKAIOM H OTPaKEHHBIM OT Hero myyom?

5. ConHeuwslii 1yy Hanpas/ieH ropu3oHTanbsHo. Kak nano
PACMIONOKHTE [JI0CKOE 3€PKAIo, 4TODB! MOCIE OTPAKEHHA MY
e BEPTHKAIBHO?

6. ®oxycHoe paccTosHne auH3el F = 25 cMm. Kakas sto
nun3a’? Kakora ee onTHyeckas cuna’

7. Onpenennte GOKYCHOE PACCTOAHHE JIMH3bI, HMEIOMICH
ontHuyeckyto cuay D = -5 antp. Kakas 1o auusa?

8. OnTuyeckaa cuna nuusel D = 8 anrp. Yemy paBHO
(oxycHoe paccTosnue 3ol nuH3el? Kakas 91o nunza?

9, Kakopa onTHYECKAA CHIA THHLL, (POKYCHOE PACCTOAHHE
koTopoii F = 10 cm? Kakas 1o nunia’?

10.Yemy paBHO (OKYCHOE PACCTOAHHE JIMH3bI, HMEIOLICH
ontHyeckyto cuny D = -2 antp? Kakas 3710 nuuza?

3ananun yposus «B»

1. Beicota Conuua Haa ropusonTom coctasiser 307 Kax
CleAyeT PACTIONIOMHTE MIIOCKOE 3€pKano, 4To0bl OCBETHTE
COJIHEYHBIMH JIY4aMH JHO BEPTHKAIBHOTO Konoaua?

2. JlnuHa TEHH OT OTBECHO TOCTABJACHHOH METPOBOI
nuueiiku pasna 40 oM, a ot gepesa — 5 M. Kakosa sbicoTa nepesa’

3. Ha ckonbko COKPATHTCH paCCTOAHHE MEK Y YCTOBCKOM
H MUIOCKHM 3EPKaIoM, CCITH OH ﬂpHﬁHH'SHTCH K 3CPEaTY Ha 2m7?

4. Yenosek yaajisercs oT 3epkaja co ckopoctbio (0,5 m/c.
C kakoil cKOpOCTBIO YanseTcsa n3obpaikeHHe OT yenoBeka’
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5. Jlyun ConHua nagarmT K 3eMHOH NOBEPXHOCTH MO
yriaom 52° Tlog kakuM YT/IOM K TOPH3OHTY HA0 MOCTABHTH
[JIOCKOE 3epKano, 4ToOsl Ty4H, 0Tpa3HBIIHCE OT HEro, NOLIH
rOPH3OHTANBHOT

6. Vnuunslii Gonaps BUCHT Ha BeicoTe 5 M. Kakoii ninHBI
TeHb OTOPOCHT NAJKa BLICOTOH 2 M, €CITH €€ YCTAHOBHTE BEPTH-
KaJIbHO HA pacCTOAHHH 6 M OT OCHOBaHHA cT010a, Ha KOoTOpoM
ykpenies gonaps?

7. Ha nmockoe 3epkano nagaer jy4 cBeTa noja yriom 25°
Ha kakoii yroa noBepHeTCA OTPaKEHHBIH J1y4, eClIH 3epPKao
NOBEPHYTH HA yron 15°7

8. KakoBa onTH4eckas CHJIa JIHH3BL, (JOKYCHOE paccTOAHHE
KoTopoii pagHO 50 cm?

9. Kakopa BeicoTa ConHia Ha/l FOPH30OHTOM, €CITH [IJTHHA
TEHH OT MpeIMETa paBHa ero eeicote?

10.0nTHyeckas cuna aun3bl F, = -2,5 antp. Berumcnure
ee hokycHoe paccTosnue. Kakas 3o nunza?

3ananus ypoBua «C»

1. B conHeyHBIH OeHb AJHHA TEHW HA 3eMJE OT ENOYKH
BeICOTO# 3 M paBHa 1,5 M, a ot Gepessi — 10 m. Kakosa BeicoTa
Oepeanl?

2. Mnockoe 3epkano ABHKETCH OT HCTOYHHKA CBETA CO
ckopocTeio 2 m/c. C Kakoii ckopocTeio yaanseTcs niobpaxenue
HCTOYHHKA CBETA B 3€pPKaJle OTHOCHTEIBHO CAMOT0 HCTOUHHKA?

3. Ha kakoit yron 0s1710 NOBEpHYTO IIOCKOE 3€PKANIO, CITH
YOI MEKTY NAaJAI0IHM H OTPaXeHHBIM JIYYaMH YBEJIHYHIICA
Ha 40°7

4. Kaxopa no/kHa ObITh HAHNMEHBIIAA BEICOTA BEPTHKAIBHO
PACTIONOMKEHHOI'O I1JIOCKOI0 3ePKaa, 4T00bI 4eI0BEK MOT B HeM
BHIETH CBOE H300pameHHe BO BECH POCT, He H3MEHAS NOOMKEHHS
roJoBbl”?
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5. TlpeameT pacnonoxkeH MEKIY ABYMsA B3aHMHO [I€PIIEH1H-
KYIAPHBIMH 3epkaiaMi. CKoasKO nonyyaercs H300paxeHHil!
[NocTpoiite ux. Haiianre pemenne ans obumero ciaydas:
KOTJa YIol Mealy 3epkajamu o, npudeM 360/u ecTs uenoe
YHCIIO M.

6. Yemy paBHa ONTHYECKAA CHIA CHCTEMH JIBYX JIHH3,
0JHA H3 KOTOPBIX HMeeT (oKycHoe paccTosnHe F| = —8 cm,
a apyras — ontH4eckyw cuny D, =-2,5 anrp?

7. Kpyrasiii Gacceiin paguycoM 5 M 3aIMT 0 Kpaes BO0#.
Han uentpom DacceliHa Ha BbICOTE 3 M OT MOBEPXHOCTH BO/1bI
BuCHT namna. Ha kakoe paccrosnue ot kpasa Oacceiina MoxeT
OTOHTH 4esioBek pocToM 180 cm, 4Tobbl BCe elie BUAETL OTpa-
HEHHE NaMIiel B Boae?

8. Yron nagenus nyya Ha MIOCKOE 3€PKAJIO YBEIHYHIN OT
20° mo 35° Kak M3MEHHMTCH Yroa Meay NajariuM 1 oTpa-
MEHHBIM J1y4oM?

9. OnTHYeckas CHCTEMA COCTOHT H3 CIIOKEHHBIX BIUIOTHY O
cobuparowmeil u paccensarowieil nun3, PokycHele paccTos-
HHSA JIHH3 COOTBETCTBEHHO paBHbl F| = 40 cM u F, = —60 cm.
Onpeienure ONTHYECKYIO CHITY 'amﬁ CHCTEMBI JIHH3,

10.OnpenennTe ONTHYECKY K0 CHITY CHCTEMBI IBY X JIHH3, O/IHA
M3 KOTOPBIX HMeeT ONTHYECKYo cHiy [, = 4 antp, a apyras
tokycroe paccrosune — F, = 5 cm.
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Tabauusl puzHYecKHX BeJHYHH

1. MaoTHOCTE Tea, Kr/M® (MpH HOpM. aTM. AaBiL., = 20 °C)

Boamyx 1,29 Jlen 900
Bona 1000 Monoko 1030
Kepocun BOO
2. ¥VaenbHas TelJ10eMKoCTh, JIk/kr x °C
AmOMHHHI 920 Crunen 140
Beton 880 Cepefipo 250
Bona 4200 Cnnpt 2500
Kupnuy 880 Crans 500
Iena 2100 Hement 830
Meng 400 AT 400
Onoro 230 Yyryn 540
Pryte 130 Dgmp 2350
Pacturensroe macno | 1800 Boznyx 1000
Kenezo 460 Monoxo 3900
Macno mammunoe | 2100 Crexno 840
Hadyranuu 1200

3. VieapHas Tenjiora cropanus tomanea, Mx/kr

bex3un 46 Kamennwit yrons | 27
Boaopon 120 Kepocun 46
Jposa 13 Crnupt 27
Mpuponukii ras 44 Topd 14
Hedts 46 Iperecusiit yroms | 34
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4. Temneparypa njasjieHHsl H KpucTaLIM3anuu, °C
(npu naBaennu 760 MM pr. CT.)

ANFOMUHUI 660 Cepebpo 960
Jlen 0 CeHHew Ky
Mens 1085 Hadgrranus 8O
Onoso 232

5. ¥aeabnas tenjora miaasaenus, 104 Jx/kr

ATHOMHHHIH 39 Cepedpo 10
Jlen 34 Crunen 2,5
Menae 21 Hadranin 15
Onoeo f

6. Temneparypa kunenus, °C (npu JaBjieHHH

760 MM pT. CT.)
Boaa 100 Crmpr T8
PryTs 357 Ipup 35
7. ¥YaeneHas Teniora napoobpasosanusa, M/x/kr
Bona 23 Cnmpr 0.9
PryTh 0.3 Sipup 0.4

8. YaeabHoe conporupiaenne, (Om - Mmmi)/m

Mene 0,017 Huxenun 04
Crans 0,15 Huxpom 1,1
Koncranran 0.5 ATHOMHHHH 0,028
expans 1,2 Keneso 0.1
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OCHOBHBIE ®OPMYIbl

noay4eHHoE OT Hﬁl“PEHTE'JT:W

Gk HazeaHue BENWYMH, EavHKLE!
Puy BXOAAWMX B GOPMYNY  |M3mepeHun

& - KONHYECTBO TETLIOTHL Ji b
€ - VIETLHAS TEMIOEMEOCTE Ixf(wr « "C)

Q@=cm(t,—t) M — macca Tena K
t, — KoHEYHAR TeMIEPATYPA TEIa C
t, - HAYANEHAA TEMIEDATYDA TeJIA ¢
@ - RoTHYECTEO TRILIOTLL st

Q = £ lm = YAeNEHAA TENNOTA NAABNCHHA Do /xr
M — MACCA Teaa Kr
@ - KOMTEYECTEO TEMNOTE o

= L - yaenwuas Tennora

Q * Lm ?uap-nodpaansauﬂa Rose/nr
. — Macca Tena HI
@) — KONHYECTEO TEAOTH pIE

= — ¥AENEHAH TENNOTA CrOpPANHA

Q@ =qm 9 TOMANRA T
M — Macca Teala EI"
) — OTHOCHTENLHAA BAAMHOCTE O

BOAIYXA
p= = 100%: P - MIOTHOCTE BOARHOTO HADA Ila
TLIOTHOCTE HACKIEHHOTD TADE
Po~ fnpi Toll e TEMIEpATYRe Oa
KILI -~ KT/ renaoeoro genratens | %
A, =
KILI] =_Q « 100% 4, Eﬂﬁﬁﬁxﬁzu ABHTATEAEM M
" @, — xoAMYeCTDO TEMLIOTH T
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OCHOBHBbLIE ®OPMYTbI

®opmyna HazeaHWe BENHYMH, EovHMLL!
BXoaAWMX B thopMyny H3IMepeHHA
I - cuna Toka A
== q — anerTpHYecKuft sapag Kn
t t - Bpemsa c
A U - manpawenne B
Li=— A - pafiora Toxa s
q § — aneRTPHYECKHN JapAL Kn
R - conpornnaenne Om
P = VIeIhHOE CONpOTHBISHME OM-m
R=pl
| - anwra npoRoNEARE M
S - pnomans nonepeyroro ceveHMA u
NpoB0IHHKA
I - cnna rora A
o
J o= U - manpasenie B
R R - conporusnenne Om
A - pafiora Tora Moz
W T I - cana Tora A
U - manpamenne B
I - mpens c
A P - momsocTs Toka Br
P e A — pafiora Toxa piE
t - npema [
& ~ KoaWdYecTBO TEAOTH e
I - crna Toxa A
Q=IRt [&
- CONMpPOTHRIEHHE Ont
t — spemsa ¢
F 1 D - onrHueckan cuna muHsk TR
F F - foxycsoe paccroanne AWHIE M
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E. A. MapoH

PU3NKA 8

ONOPHBIE KOHCNEKTH M
PAIHOYPOBHEBRIE 3A0AHWA

MNocobue CoaepM#muT KOMMNEKT ONOPHbIX KOHCNEKTOE W Pa3HOYPOBHEBLIX
3aflaHKii, OXBATLIBAKWMX BCE OCHOBHBLIE Tembl Kypca ¢uawkm 8 Knacca.
KOHCNeKTBl W 3a0aHWA MOTYT MPUMEHATHCA YYMTENEM NPU WINoHEHWKA
HOBOFO MaTepWarna, B Xo4e ONpoca, B NPOLEcce CUCTEMATU3ALMK 3HAHWA,
npu nogrotoexe K EM3,

CoCTaBneHHbIe N BIATHIE M3 Pa3NWYHBLIX WCTOYHWKOE, Pa3HOYpOBHE-
Bble 3afaHWA nogobpaHsl NO CTENEHW BO3PAcTaHWA CNOMHOCTH: NPOCTHIE
(3apaHnA ypoBHA «Az), cpegHre (3agaHiA ypoeHA «Bxs) n nosbllleHHOM cnos-
HOCTW (3a0aHKA ypoBHA «Ca). Yualpwecs MMeT BOSMOXHOCTE CAMOCTOR-
TENBHO WK € NOMOLLBIO YYMTENA BRIBWpaTE rPYNNY 3a0aHui, NOCTENEHHO
NEpexoan K pelweHnio Bonee CNOKHLIX 3afaHWiA.

Nocobe npegHasHaueHo anA 8 knacca oblweobpasosatenbHblix yyeb-
HbX 3aBEAeHUH U MOMET DbiTe MCNONB30DBaHO NPW NOBTOPEHMKW NPORgEH-
HOMo MaTepuana W NpK nogrotoske K EguHomy MocynapcreeHHoMy JK3ame-
HY NO HuranKe,
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