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Mempuueckas cucmema mep

Il. METPH4ECKASl CUCTEMA MEP

1. CoiicTBO METPHHECKO# CHCTEeMBI

Metpuueckas cucteMa Mep, mnpuHATAs NOYTH BO BCex
cTpanax?), ynoGHa TeM, uTO AJISl KaxKJoH HaMepsieMoll Besi-
YHHBL (A7HHA, BMECTHMOCTb, BEC) BBOJHTCS OJHA OCHOBHAA
Mepa (Merp, JuTp, rpamm). OctaibHbe Mephi—npoussodHsie—
B 10, 100, 1000 pas Gosbiue HAH MeHbIE OCHOBHBIX, MONTH

BCe HX HaspaHHs1 o0pasyloTcsi NpHOAaBNEHHEM K OCHOBHBIM
CJ1e/IyIONNX TIPHCTABOK:

KHJIO . . . «(TEICAYA) Aeun . . . ., (ogHa jgecsATas}
TeKTO . . . (cTO) CaHTH . . .(ogHa coras)
meKa. . . .(mecsaTn) MHAJAH . . . (oana THiCAMHAS)

Hanmpumep: xuiomeTp — Thicaua MeTpos, F
TeKTOJIHTD ~— CTO JIHTPOB,
MHJUIHTDAMM — OJiHA THICSIYHASI TpaMMma.

Ilpn Takoii chcteme ouenb mpocto - TNIPOH3BONHTE pasapo6-
JIEHHE M NpeBpalleHue HMEeHOBaHHEIX WYHces, uTo obieryaer
BCE BBIYHCJIEHHA € STHMH uYHCJAMH.

2. OcHosHas Mepa RJAMHEI — METp

3a ofpasel Mempa npuEsTA JIHHA MeTa/liHIecKoro CTepiK-
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ill. EJWHULBI USMEPEHHSI B MEXAHUKE W 9H3HKE

7. DH3HYECKHE BeJHYMHB! H HX eJHHHLE!

Onna H Ta XKe (DH3HUECKAsT BeJHUHHA MOMKET H3MEPATBCA  pasJHuHbIMH
exusnuami. B stoli raGinue npuBefieHbl HauGosee  ymoTpeGuTesbHble

EAHHHIOE H JaHbl COOTHOLIEHHSI MEXAY HHMH.
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Anzebpa

1ll. AJITEBPA

1. Crosenne H BHIYHTAHHE OTHOCHTEJLHBIX HHCea
Mpuwmep:
(+8)+(+B)+(—7—(+2)—(—3)

CHauaja packpheaioT cko6kn. [lpn stom opmHakoBse
SHAKH JaloT--J-, a pasueie 3HakH fHaioT — . [locse packprimiis
CKOGOK cKnajeBaloT aGCo/lioTHbIE 3HAUEHHS OTHAEJBHO BcexX
TOJIOKHTE/BHBIX UHCEJ, CTaBA Mepej pe3yJbTaToM S3HAaK -+,
H OTJeJBHO BCeX OTPHUATENbHBIX UHCEJ, CTaBd Mepell pesy.b-
TaTOM 3HAK — . Ilocsie 3TOro HaXomAT PasHOCTb aGCOMIOTHEIX
3HAUEHHH JABYX MOJYUYEHHBIX YHCEJ H CTABST Tepel HeH 3HaK
TOTO H3 3THX lIByX UHCEeI, Y KOTOPOTO alCcoNOTHOE 3HAUEHHE
Goabire.

3anuck B YKa3aHHOM Hp]iMEpE BEJeTCs1 TaK:

(+8+(+5)H—7)—(+2—(—3) =
=484+ 5H—T7— =

42
9 3L 16— 9= +7

2. YMHOMEHHE M JeJeHHE OTHOCHTEJbHBIX HHCEeJ

Ilpn yMHOMKEHHH MJH JeJeHHH JBYX OTHOCHTEJbHBIX
YHCesl YMHOMAIOTCS HIH AensTCs HX a0COMIOTHble SHAueHHs!
W CTaBHTCS Tepej pe3yJbTaToM 8HAK -}, ECJH Y JaHHBIX UHCell
OJIHAKOBBIE SHAKH, H 3HAK — , ecJil Y HHX PasHBe SHAKH

[Ipumepr:
(+8)-(+2)=+16 (—8 -(—2)=+ 16
—8) - (+2)=—16,
(+19:(+N=+2 (—14:(—D=+2
(—14):(+7)=—2
Ecan HYMHO YMHOMHTL H JesnuTh Gojnee JAByX OTHOCH-

TeJbHBIX YHCEJ, TO NPOH3BOAAT AeHCTBHA HaJ HX abcoaoT-
HEIMH 3HAYEHHSIMH; Tiepej, pesyJ/bTaToM: CTaBST SHaK -, eciH

Anzebpa

0 e L A L L T L DL )
CPe/ii JlaHHAIX YHCEJ COJIePYKUTCA UETHOE UHCJIO OTpHUATEe/h-
HEIX uHceJl, H 3HAK — , €CJIH HX UHCJO HegyeTHoe.
Hpumenp:
(+45)-(—=5) - (+2-(=1 _
(+3)-(—6)
3. YMHOMKeHHe MHOT0YJEHOB

Ilpu yMHOXKeHHH MHOroYJIeHOB KA el ujeH 0,!1'&:01'0
MHOTOU/IeHA YMHOMKAIOT Ha KamCblH ujeH ApYroro H ToJyueH-
HEle NpoH3BeJeHHsl CKJajblBaloT.

IMpumep:

@+b—c+d-(m—n-tp =am-+ bm—-crr;—i—dm—-
—an — bn + cn — dn - ap + bp —¢p + ap-

Ecnu B pe3yJbTaTe HMeloTCH nofobHble Y/eHH, TO JenatoT

HX npHBeJeHHe.

MNpumep:

ﬁ:ﬁy — 10xy* + 2y5 = 3x0 — 9xfy —
— 13x8y2 F 28x%° — 11xy* + 245.

4, Gopmyas COKpAUIEHHOro YMHOXKEHHS W PasiOMEHHT
HA MHOKHTEH
(@ + b)? = a® -+ 2ab + b® (xkBaJipaT CyMME])
(@ — b)® = g — 2ab - b® (kBanpar pasHocTH)
(@+ b)® — a® + 3a2b + 3ab® + b® (kY6 CyMMH)
(@ — b)® — a® — 3a®h + 3ab® — b® (ky6 pasHOCTH)

3 3ak. 974
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(@a--b) (a—b)=a*—b®
(npoH3BeeHne CYMMBl HA Pa3HOCTL = PASHOCTH KBAZPATOB)
a® -+ b= (a + b) (a® —ab + b?)
(pasnoienHe HA MHOMHTENH CYMMbl KYGOB)
a® — b3 = (a — b) (a® + ab + b?)

(pa3soiKeHHe HA MHOMHTEJNH DPAa3HOCTH KyGoB)

5. Ocnonuoe ceoiicTeo apoGei

Bennunsa ApoGH He H3MEHSETCS, ec/i YHCJAHTe/]b H 3Ha-
MeHATE/b YMHOMHTL (H/IH Pa3fiesHTb) Ha OAHO H TO 3Ke UHCJIO:

A
A Am A m
BN B ST BE

m

Ha sTom cBoiicTBe ocHOBaHO NpuBefeHHe APoGeli K OJHOMY
3HAMEeHATeNi0 H CoKpauieHue apoGeif.

6. Cnoxenue H BeIYHTaHHe [pobeii
a ¢ addbe
LT B TS T
(MIpo6u mpHBORAT K 00meMy 3HAMeHATeJ0, MPOH3BOAAT CJIO-

JKeHHe HJIH BBIYHTAHHE YHCJHTEeJel H NOAMHCHIBAIOT  oOLIHi
3HaMeHaTeJb).

7. Ymuomenue apobei
a c ac
. byl lndy b ;
(YMHONAIOT UHCJHTENb HA WHCAHTe/b H 3HAMEHaTeNh HA

SHAMeHaTelh H IIepBOe NpoH3BeleHHe OGepyT uHCAuTeseM,
a BTOpoe — 3HaMeHaTeseM HCKOMOIT ApobH).
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8. Ienenne npoGeit

a ¢ i;i

e T T
H(VMHomam gacacl nepsoit npo-?:ﬂ ;: 3

= T YHCJH :

nare.?tb“gg;::ffn;gggu A qCITes BTOpOf i 910 nponscefe-
Hie GepyT smaMeHatesien HcKoMofi ApoGu. [lesieine Ha Zpo
c -

oeHHeM Ha opatiyio eit

naMeHaTeNb BTOPOH
YMHOTKAIOT 3HaMe-

'_d_ MOJKHO TaK)ke SaMeHHTh YMH

d
2pobp T)'
9. Mponopuua

Ecan  mewjry 4eTeppMA 4HCJIaMH cwnecTByeTm;il:;:Hsfo
BHCHMOCTb, YTO OTHOIIEHHE ~ABYX H3 HHX pasﬂommb HasH-
XByX npyrux (a:b=c:d), TO TaKaa SaBHCHECC npous-
Baetes nponopyued. OcHopHoe CBOHCTBEO nponopu Sl
8edenue kpadnux 4aeHo8 RPonopyuL pasto npousee
Cpednux uaenos: ad = be.

MpouaBolHHE nponopuHH

(]

= __t‘i_ MOIKHO T0AYUHTh caeyomHe =

Hs  nponopuun e T

npousgodusie nponopyult: b cd
a4 p ctd f_-}.-_- ——Ta
~——§__=C:Ed’ _‘.1_%_—#——-&—". a—b_ c—d

10. ApudmeTnyeckoe H reoMeTpHuecKoe cpefHHe
5
Tonycymma —al—_zt—a?* JBYX BeJHuHH a3 H 02 HashIBaeTc

M7
X apugpmemuaeckum cpednu, apHhveTHIECKHM Cpe/iHH
3s :
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Tonyuennoe sHaueHHe HEH3BECTHOTO (X) HA3LIBASTCA KOp-
Hem Wil pewenues Jasporo ypapuemus. [IpH TOACTAHOBKE
STOr0 sHaueHusi B ypaBHeHHe BMECTO HEH3BECTHOrO YpaBHEHHE

NpeBpainaeTcs B TOMKIAECTBO.

BeJIHUHH! @, Oy, . . ., (p HA3BIBAETCH HX CyMMa, JeJeHHas
i ay+as+ . .+ a,

Ha HX YHCJO ) .
(1! A - Mo
1K KeazpaTHbi KopeHb H3 MpPOH3BeleHHS (]/ alaz) ABYX Be-
. JHYKH Gy M G, Ha3blBACTCA HX 2EOMEMPUHECKUM CPEOHUM;
: reoMeTpHUECKHM CPEJHHM 7 BeJIHUHH HA3BIBAETCS KOpeHb n-ii
|

B namem nprivepe:

crefiény u3 HX nponssefenus: y Gz . . - - 9.947 " = 36 4 9.
2 7.

11. ¥Ypapuenue 1-if cTeneHH ¢ OJHHM HEH3BECTHLIM

Pemnenne ypapmenus 1-ii cTemeHH ¢ OfHHM HEH3BECTHBIM 12. Cucrema ypasnenuii [-il cTencHi
NPOBOAMM CJeJyIolHM obpa3om:
Besikoe  ypasuenme 1-ii cTemei ¢ ABYMA HEH3BeCTHHIMH

MOY¥KHO Tiocsie ynpowleHHil npHBeCTH K BULY

ITpumep
IyTs peuenus 47, x—2
S PRl ax + by =¢

(«HopMansumil BHAY).

(l))nﬁgb)’panﬂiliﬁe) C JBYMSL HeHOBCCTHRIMH X 1 §f %S H::iﬁ; Il
ONpefienicHHBIX peiieHHi. Pelllenie CUCmesbl deyx .UPﬂtmeHml
C IBYMsi HeH3BeCTHBIMH X H f 3aKJIOUAeTCa B Haxmmecm
3HaueHuj], Koropble MpH NOJACTAHOBKE B ofajyp4BHELHARE S

*Hayn T 00a ypaBHeHHsl B TOMJECTEA.
e s L emaercd myTeM HCKJIIOUeHHSA

OcBoGoxaaeMca OT 3HAMEs
Rateqeli

PackpriBaeM cKoGKH

‘ CofupaeM ujeHbl, COgep-
I JaulHe HeH3BecTHoe (x), B Je-

9x 4-7) + 7 D)o
(x+=)(35-}-|:.\(cf-2-)7 .

63x - 49 -} 2x — 4 = 504 |- 14x

BOM uYacTH, a oCTajbHble —B 63x |- 2x — l4x = 504 — 49 4

NPaBOA 4aCTH yPaBHEHHA
JlenaeM npHBejieHHe [10-

AOOHLIX Y4JIEHOB 5lx = 450
Hdenum o6e uacTin ypasue- 459
HHA HA KostdHUHEHT NPH He- X = T 9 i’

H3BECTHOM

HCTema JiByx ypaBHeHHIl P it
o yro TpHBOANT CHCTeMY K OA-

OIHOTO N3 jRyX HEH3BECTHHIX,

HOMY ypanneHuio ¢ OuHM HeH

HauGosee uacto mpumensien

HeuspecTpx sipaisioTes: @) C1OCO

M08 1 6) cnoco6 nodcmanosku. Te

HeusBecThpx npHMeHsioTCA H A
NIE€ ypaBHeHHiL.

3BECTHBIM.
pIMHI criocofamMH HCKJIIOUEHH

6 ypasnusanus KodGPuyUer-
JKe crocoGl HCKJOueHHsT
pelieHHs CHCTeME! Tpex
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a) Pemesune cnocobom YpaBHHBAHHA G) Pemenne cnoco6omM NOACTAHOBKH u}:
KO3 GHOLHEHTOR v 1
e UG i
| Bx - 14y = 24 {HE
bx - l4y = 24 > Mep: e - '
1 MyTte pemenus [pumep: { letQILy[ =7 Iyt petucuus IMprmep: 19x — 21y = 17 |
i . ol {
' : Pemaem oano 13 asyx ypas- Pemiaem 1-¢ ypaBHeHHe OT- ' :
YpaBuusaeM Kos(hGHIHEHTEL l-e ypaBHeHHe yMHOXaeMm Hennfi m,,oé,‘,m,,uﬂ yKaB]-r[l?)ro- HOCHTEJILHO I I~
| | TpH lzfaxom.-aaﬁynb H3 HEH3BECT- gﬁ‘%‘ acﬂ-ek-a&% 2, Torpa ypas- HAGYZL 13 HCHABCCTHBIX, PAC- 94 iey ) |
it HBIX1), 7478 4Yero yMHOMaeM 0TCA KOS(bHIHEHTE! NpH y: o D 3 = J |
{ Kamoe ypaBHeHHe Ha HEKOTO- Hogrp"““ ApYyroe Kak H3Bect ¥ 14 i
i PHIl MHOXKHTENBL Sx - ldy = 24 {3‘ 15x4-42y =72 i -
f 19x — 21y = 17 |2 38x—42y=34 ~
i CrnajbiBaeM nowieHHo ofa CknapeiBan  ypaBHEHHA, Hc- IMoxcrapasem  mafigennoe 3ro  BHpaxkcnne  MOACTAB- n
if YPABHEHHH (HIH BHIYHTAEM ONHO | KjkOBaeMm y: BEpakenie paasi 9TOro Heus- | JiAeM Bo 2-e ypaBHeHHeE: |
- H2 JIDYTOro) JIIA HCKMOHCHHS - 16x - 42y =~ 72 BeCTioro B ppyroe  ypaBHeHHe -6 _ . e
OJHOrO HEHBBECTHOrO 38x — 42y = 34 H Tey campiv HeRsIOMAeM M3 19¢ — 21 - FESTARL Y % 1 bl B
, 53x = 106 Hero s1o HenapectHoe : Al
|
{ Pemaem nosnyuernoe ypap- il
4l HEHHE C OJHHM HEHBBBC’I'HEM Hazonnu HOPEHE 4 P Pemraem Szrcl ypaBHeHHe OT- fi
| X = 53 =2 new ClaeM noayuenHoe YPaB- | yaouresbHO Xi i |
8 UspHe C OfHIM OCTABLINMCA He 3 (24 — 5x) i
3BECTHBIN 19x — = 17, {
[opcrapnsen  HafiieHHOe X 5 |
SHaYeHHe ONHOTO HEeH3BeCTHOIO MMopcrapnseM x =2 B mep- £ A !
B OfIHO M3 JaHHWX YPAaBHEHHTI g?:oﬁgffﬁ'é"; H pemwaenm ero j 38x — 72 4- 16x = 34, (i
| H HAXOAHM BHaYeHHEe [IPYyroro : Fe 5 i
{ HEH3BECTHOrO 5.2+ 14y = 24, 53¢ = 106, x =2 (4
Hy=14,y=1 |
d Ml
‘ } Penieane chcreMst o Hozcrapnan naiigennoe Mopcrapans x =2 B (*), L |
f p - Matewie proporo menabecTHO- | HAXOMHM: it
; A H‘;xz BLIDaKenne 1S NepBOTO, 24 — Bx 246 2 i ‘
= nsaeé‘ﬁ.‘f,fé'““”“ B Ea s Py [ e I ‘l i
{li
] Pemene cHeTeMbl: ‘
) Bepuee ckasaTh — ypaBEuBaecM aGCOMOTHLIE SHAWeHHS Kod(hdH- x=2, y=1
UHEHTOB: OHH MOTVT IIOCJE «YDAaBHHBAHHA® OTJMUATECH SHAKAMH, KaK '
$TO B HMEET MeCTo B NpPHEEJEHHOM NpHMepe. ‘________; ]
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13. Bo3sejeHHe B CTeNneHb

Ilponssefienre 1 OJIHHAKOBBIX MHOXKHTENEH: a-a . . . @
HasbBaeTCs n-ff crenersto Yucia @ u o6o3HayaeTcsl CHMBOJIOM

. @" (uuTaeTca: ¢«a B n-ii cTeneHn»). Haxomjenne n-ti crerne’y

gycJa HasbiBaeTCs goagedeHuem 8 cmenenb.

[Mpumep: BosgecTd 2 B 5-10 cTeMeHb. 26=2.2-2-
.2.2=232

Uyeso a, KoTopoe Gepercsi HECKOJLKO pas MHOMKHTeJeM,
H a3bIBAETCS OCHOBAHUEM cmenerd, a YHCJIO 71, MOKAa3LIBaloNIee,
¢ KOJIbKO pa3 MOBTOPSETCH OCHOBaHHe, — 110KaA3amenem cine-
nenu. Tak, B JaHHOM TIpHMEpe (25 = 32) uncno 92 — OCHOBa-
Hue, YHCJO D — IOKa3aTelb, yHeJo 32 — cTeneHb.

2.4 cremneHb (a?) nHaie pasbiBaeTcsl keadpamom uucia a
(auTaercs «a KBajpaT»); 3- CTelleHb (a®) — kyGom uucia @
(auTaeTca <2 Ky6»).

14. WsBaeyenne KopHA

Hasaeuerue KOPHA €CTb JeHCTBHE, OCPEACTBOM KOTOPOTO
110 aHHO# CTeneHH H JAHHOMY [I0KAa3aTesio CTeMeHH HaXOoQuTCH
ocHOBaHHe crTemeHH. Tak, ecJH 95 — 32, To H3BJeYeHHEe KOpHST
5-fi cTeneHd H3 32 ecTb [ENCTBHE, nocpefACTBOM KOTOpOro mo
JAHHOH CTeNeHH (32) u naHHOMY TOKa3aTeJo crenenu (b) Ha-
XOJHWTCSl OCHOBAHHE CTEMNeHH (2). Oaa obGo3HayeHHs JleiicTBud
p3BJeueHHs KOpHsl CITYHHT SHAK VY, nashiBaeMBlii 3HAKOM
KOPHA, RIH padukasom, a CaMoe nefictare ofosHayaercst AJA
gamero npuMepa TaK: 8/732 = 2, mpH 5TOM 4HCJO 32 Hasbl-
BaeTCS NOOKOPEHHbIM HUCAOM, YHCTIO O — noxasamenem KOpEA,

. e Kopus YeTHOH cremeHH H3 1o,
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a pesysibTaT AeHCTBHA (2) — KopHeM (koptieM 5.1 creneHH
H3 32). a
Kopenp 2-it cTemnesH (3 @) mnaue HaspBaeTcsl Keaopam-
Houm Kopues W3 @; KopeHb 3-i CTENeHH (3/ @) —ryGuseckur
KopHem w3 @. Bwecro 3/ @ BCeria mawyT npocto V@, ony-
CKas mokasatenh (2), KoTopBIil 110;1pasyMeBaeTcs.

15. 3uax nepen KOpHEM

Ilpu nasneueHHn KOpHA jeueTHOil CTenmeHu H3 yueJa a goé
JyyeHHBIIl  KOpeHb HmeeT TOT JKe 3Hak, uto H MOJIKOpEeHHO

iods SEoos
uncno. Tak, 3125 =5 5/ —30 = —2. llpd p3BJeueHHH
, e JIOMHTeBHOTO HEA ToJy-

uyaem Jpa pelueHHsi C PasHBEIMH suakami. T4k, Y16 =+ 41

V16 = — 4 (coxpaleHHo sanucwipaior)/ 16 = £ 4)- Kopust
¥e yeTHoOH CTeneHH "3 oTpHuaTenbuoro qyaca H3BJIEUb (}::-:(;
BO3MO:KHO (B 3TOM cayqac roBOPAT, yro 3HaueHHe TaKC

KODHSL MHUMOP).

16. Jeiictue €O creneHAMH H KOpHAMH

= T ¢ J1O
Ileitc BHE | I'[p‘!m:
mn I n o ot
:Ie“(!!lb ]JO]IBBEJIEHHH wal (abc...)‘ r=fas e (i

2 NIE ot
(T) =t

At = (abe.-1"

Crenen wactaoro  (APoGH)

Ymuoxenne creneHeit €
OflihakonpiMy  moKasaTes A
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{TIpodoaoicenue

-_—

HelicTue
Jenenne crenenell ¢ ofuHa-
KOBBIMH TMOKA3aTeJNAMH . . . .

Y MHO¥ eHie crenexefl ¢
OJIHHAKOBHIMH OCHOBAHUAMH .

Jleneune crenenell ¢ ofHa-
KOBbIMH OCHOBAHHAMH . . , .

BosBepenue creneHsd B cre-
LI TS e e EAS L A e

KopeHb H3 NpOB3BeJeHns .

Kopenk u3 gacTtHoro (apoGH)

YMuoxeHHe KopHeil ¢ ogn-
HAKOBLIMH MOKa3aTeNAMH . .

Jenenne KopHeft ¢ ofHHAKO-
BbIMH MOKA3aTeJsAMH « . . . »

Boseepenne KOpHa B CTe-
MEHB . & 4+ = o o ¢ = = o & o ¢

HaBneuende KOPHA H3 CTe-
AEHH « . . . .

Haeneuenne KOpHS H3 KOPHS

Ipasuno

a (iJn
Gl
b
m n
™ " = M

m. n m—n

a -a =_n¢a

a

(amy: i amn

i L e

e
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17. Mlepean, syaeean, oTpHuaTebHAS H apoGnas crTeneHH

ﬂﬂﬂ TaKuX creneHei NPHHATEL caefyionHe yCJOBHSA

al = g
ad — |
CTeNlerin maer efMHHILYY.)

18, Mapjeyenne KBaJpaTHOro KO

Npumep: Useneup Kkpagparubiii Kopetb H3

(nanp. 3! = 3).
(nanp. 3° = 1.

«Besikoe uHCJI0 B HYJIeBOH

PpHA H3 yHCea

123 904.

Pas6upaeM jaHHOE HHCJIO Hi.l
rpasu (cmpasa, To JBE uu(ppm2).
192/39’04. W3 neppoi TrpaHH (12)
H3BTeKaeM KopeHp TOHHO HIH
npubnmxenso (Y 12 = 3); moay-
yenHoe upcao (3) ecTb 1-s nudpa
HCKoMoro Kopusi. M3 12 pbitHTach

S

3
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3% u K octatky (3) NpHNHcHBaeM cJepyiomylo rpanb (39).
3arem yapoennyio l-to ungpy (6) mpunuceiBaeM cjeBa OT mo-
ayuenroro ducaa (339), ocrapnsA MekAy OGOHMH HHCJIAMH
ceoGojiEoe MecTo Anisl elle oxHoit undpsl; o6a uYHCaIA OTjE-
asiioTeAl APYT OT Apyra BepTHKaJbHOM uepToukoil. [leas
yucao Jecatkor (33) moayuensoro umeaa (339) ma 6, moay-
yaem 2-0 uudpy (5) uckomoro KopHs (oHa MowceT ObiTb I HY-
nev). Ee 3anuceBaloT B TpeX MeCTax — B OTBeTe, pANOM
c uubpoil 6 # HIKe; MoJYYeHHLe CJeBa OT 4YepThl Ba uHCJ/IA
nepemuozkaiores (65-5 = 325) u ckiajpBalOTCA (65 -+ 5=70).
Tlpoussesierne BwupTaeM M3 339 M k ocrarTky (14) npHAHCH-
paem caefgylomyto rpanb (04). (Ecin okamercs, uto BbIYHTae-
Moe GOnbIle yMeHbIIaeMOro, TO BTopylo untpy Kopha GepyT
Ha efuHnuy wmesbiue). [ Haxowpaenus TpeTeeH Uudphr fe-
aum upcao gecAtkos (140) moayuensoro uwncaa (1404) na
npensiaymyio cymumy (65 + 5 = 70); B fanHom npuvepe 3-1
unbpa — 2, a B ToCAeJHeM OCTAaTKe MBl MOJNYYHIH  HYJdb.
Takum oBpasom, uncno 352 sBasercsi TOYHBIM 3HaueHHEM
kBazpatHoro kophsi u3 123 904, B apyrax npmMepax KOpeHb
MOJKET 3aK/IouaTh M Gosbile Wigp; HaxoxAeHHe Aa/bHEHIHX
nudp MPOMCXOANT MONOGHEIM :Ke oGpasoM.

Ecay Gbl TMOMY4WICAd OCTATOK, He paBHEI HYJIO, TO 3TO
o3Hauaso OB, 4YTO NOAKOpPeHHOE UHCJIO He TpeACTaBiIfeT
TOuHOro Kpajpara. Tak, eC/IH H3BJeUb KBajpaTHHIH KOpeHb
u3 123 909, To moayuum ocrarok 5, a moromy 352 Gyger He

TOUHBIM, a mpHGMHIKeHHbIM 3Hauenuem /123 909, uto aamr
cupaerca Tak: 123909 ~ 352 ;

19. H3paeyenue KBAiPaTHOrO KOPHS C 3aJaHHoM
TOYHOCTbIO

Ipumep: Beuncante }/ 9511956 ¢
1o 0,01.

TOYHOCTBIO

.

P—
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—

Pemenne:
YVO51"1956=308414
9

608 15119
8|4864
6164 | 2555°6
412465 6
61681 9000°0
1‘ 6168 1
616824 2831900
; 4 \2467296
T 316 A60FAY

20. Mpocroii cnoco6 H3BJjedeHHs KBaJPATHOTO KOPHS

lyets TpeGyercst #3pieus KOpEHD 13 Kakoro-HHGy1b qf.’l_l}fb
Y4, Hanppep 0. HerpyAHo BHIETE, MTO HCKOMEIH/ KOPBHO
Gy ner Gonpme 3. Tax Kak MOJKOPEHHOE KOJIYECTBO pélcml
npouaaenem::o JIByX CBOHX KBaZpaTHBLX KopHeH‘ﬁ 'I;O S fad
Ml 13 pyx % GyjieT no HEAOCTATKY, TO APYFO Y
1o H3OKITKy: ‘

xy = 101

B nameym cnyuae x =3, c/eAoBaTeIbHO
10 1

i b

4 ofonMH  STHMH
Hetnnpgi KOpeHb 3aKJiouaercs MeIKIY pdpe-

SHAYeHPmMY: om0y, UTO O GY/eT paBei CPEAHenty ap

WP
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THYECKOMY OT HHX; TOrja:

s ek 1 1 1
Y 10= —2—(x+y)=—2—(3+3 *g")ﬁ31/c-

- Ecim MBI XOTHM MOJIYYHTh elle GoJlee TOYHOE 3HAYeHHe,
TO moctynaeMm C HaHJeHHEIM 3Ha4YeHHeM TOUHO TaK IKe:

i 1 1 10 1 1 3

Ilnst MHKeHepHBIX pacyeToB Mepsoe mpHO/HKeHHe GHIBAET,
OJHAKO, BIOJHE JOCTATOYUHBIM.

21. KeagpaTHele ypaBHEHHSA

Keadpamnoe ypastenue ¢ OJHHM HEH3BECTHEIM IOCJE
anreGpanyecknx npeo6pasoBanuii Moxer ObITe NMPENCTAaBJEHO
B BHJE

ax?+ bx+e=0

HIH B TaK HaswBaeMo#l npusedenroil ¢opme (ecnun a = 1)
24 prt+g=0.

Ecm kosdppuinents b miH ¢ paBHBl HYJIO, KBajpaTHOe
ypaBHeHHe Ha3bIBAETCS HerOAHbIM.

KBanpaTHoe ypaBHeHHe MOKeT HMETb JBA DEINeHHS, OJHO
(B 3TOM cJayuae roopar, uTo ofa pelleHHsS COBNAJGIOT) HJH —
HH OZHOTO (B 5TOM C/iyuae TOBOPAT, UTO pelIeHHsS MHHMBEIE).

Anzebpa 47
22, GopMy/H pelwlenHs KBaJApaTHHEX ypaBHeHHRA
Bup ypabBHeHRA Qopumyna pelleHis
MNonun e
KBagpaTHHE _.-b;i;'lfb—“—_—'-—dac
YPaBHEHH Xi2= =
axt 4 bx +c=0
(o6muit BHJ)
HIH
e AT
—ac
Ty V ( 2 )
iy S
X1,0= a
3 opMYITY ynolHO NpHMEHATD,
(c:z;}:l E_qumoe qHCJ0)-
e I ‘a -
ﬂ = —
e e o
NDiBenennoe ypasue-
i (21y hopMyay ya0GHO npuMesnTh,
ecni p — UeTHOC qHCII0)
Henonume
KBagpaTHHE V‘_—-——f
YPaBmen us: Xie= X =
axt4-c=0
b
L 0x by =0 £y =1, P
\-_-.__——‘-—-_-'___.-———-_-_—-_._'____._-—-—-_-——
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23. JeiicTBHTEJbHEHE H MHHMBEIE peuleHHs KBajpaTHBIX
ypaBHeHH

a) [lisi MOJHOrO KBAJIpaTHOTO YPABHEHHI.

Ecan b2—4dac > 0, TO KBajpaTHOe YpaBHeHHe HMEET
IBa NefiCTBHTE/NBHEIX PasiHUHBIX pelleHHs.

Hanpumep: 2x24+x—1=0;
_ =1V 148 —1+£3 ., 1 . __1
L 1 oAl R i Db - WLl

Ecan b2 — 4ac =0, TO KBajpaTHO® YypaBHEHHe HMeeT
JiBa JiefiCTBHTE/ILHBIX OJHHAKOBBIX pelleHHs («/iBa pelleHHsd
COBMAJAlOT»).

Hanpuwmep: x2—6x+9=0;

6+136—3 _5
: .

X

22

Xy

o

Ecmu b2 —4ac < 0, TO KBajpaTHOe YypaBHeHHe HMeeT
7iBa MHHMBIX DeLleHHs.
Hanpumep: 3x2—x+5=0
_ 1+ YT—60_1+¥V —59
— = :
ye 6 6
6) Ilna memonHoro KeajparHoro ypaeaenusi l-ro poja

(ax*+c = 0). Eciu @ # ¢ pasHbix 3HAaKOB, TO 06a pemieHHs
JlefiCTBHTeIbHEIE. ,

Hanpuwmep: 3 L
452 — 9 =10 x[,==;t ._?f—=j;

3
5

Ecaw a u ¢ ofHHAKOBHIX 3HaKoB, TO 00a pelleHHs MHH-
MEIE,

~"  Aneebpa A

5
Hanpumep: 42+9=0; %, == ]/—T

3
B) Henosnoe kpajparHoe ypaBHeHHE 9.ro poma (ax®--
bx = (0) nmeer Bcerja Aa AefiCTBATE/BHBIX peLieHus,
OIIHO W3 HHX — HYJb.

24, Cpoiicaa KopHeil KBAJPATHOrO ypabHEHI

Ecti %, i, — KopHi KBAJpATHOTO  YpABHEHHS
X2+ bx 4 ¢ =0, T0
) b
n+%=—"g
H
c

X - x-_1=+ 7’

= cHHas Ma
o B gacriom ciyuae, €cJH a= 1 (npuBek dop

x-+px+q:0), TO
H X+ Xa=—"P
X Xo=+10 ]
o1 soparbed sl MpoBep K
Pery UMK hopmysnamu ynoOHO mm;l sankci (08 O e

€HHs KBajipaTH HeHHHA
oro ypaBHeHHT, i
| KBalipaTHoro ypaBHEHHS no 3ajlaHHBEIM €ro Kop

o eJiH
%5. Pasnoxenne rpexunena 2-i cremenu Ha MHOMHT
o4 cremenn ax® +

E(:JI
H x -— gOpHH TpexuJeHa
1 H Xy -— KOp P HOHAST GX

+ b
"I*cx._jb;: {f"; e. KopHH KBajipaTHOTO ¥

axt 4 by 4 o = a g — =) (E— 1)

bx +




-

e e

- :
‘-—-—.u-__.‘,,-

iy ey
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Tlpumep: Pasnoxuth HA MHOXKHTenH Tpexuned 3x* —

—bx—2.
PemeHHe Haxomud KOpHH JaHHOTO TpexujieHa, T. €.

KODHH KBaJIDaTHOTO YPaBHEHHA 3x2—5bx—2=
SRIOEE V5i44.3- 2; =2 Xo=— !

2.3 3
TpesicTapnsieM JNAHAED TpeXu/ieH B BHJe MPOH3BE/RHH:

332 —6x—2=3(x—2) (x—l-_é-).

xl,:

Tenepb pesyJbTaT MOKHO YNPOCTHTE:
3x2 —bx—2=(x—2) (3x+ 1)

26, KomniekcHnle uncaa

a) Munumoie 4ucaa. MHAMBIM YHCIOM HA3bBAETCA KOpeHB
geTHO CTeNeHM M3 OTpHUATejbHOro uHcna. - Ecam B3aTR

oTpHUaTe/bHOE YHCAO0 — Mm, TO Y —im 6yeT MHHMOe 4YH-
¢J10, KOTOpOE MOJKHO TpEeACTaBHTE TaK:

Vem=V{—lm=y —1-Vm

BrejieM HoBoe gHenio: i= J/— 1. 910 gncio i HasoseM
MBEMofi emmunuell. Uncny /i MpHOHChIBaeM CBOHCTBO, BHIPa-
JMaeMoe paBeHCTBOM: %= —l.

Y/ —=m npefcTaBuM TAaK:
ey L Vg AW

Jeitctaus Haj MHHMEIMH YHC/JAMH TPOH3BOAATCS MO TEM Ke
npaBHAaM, 4TO M HAJl YHCIAMH BellecTBeHHEIMH.

Temepb MHHMOE HHCJIO |

|
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neitctpHil  HaA

6) Cmenenu wucaa i. Tlpu npoHSBOJCTEE
C pasHuHBIME

:;"MHMH YHCAAMH NPHXOAHTCA HMETh JeJI0
MeHsiMu yucaa £ Haxoqum 5TH CTeNeHH:

Aei p=—1; B=0.-i=—4h
#=pp=(—=h=1L
Bepppl—p d=it2=2=—0
=3 =3=—i T L

BooGime, ecnn nokasatenn crenems uHcaa £ ecrd nesioe

4 :
o Gonpiee 4, TO €ro MOXHO npejcTaBiTh TaK:

0 n,
AP0 ain e n— 4k -k p, The pMOMETDIBEATER

3. Ecan n = 4k, Torsa
"= jA¢ — |, Ecan n = 4k + P
0 Piamepmn: .
98— ja0 = |; :”=i4'5+3=i3£,-_—‘1;
(@0 < 161 — 15; (29 — 80 = — B85 B) G =—15
tan) Toamue o gomnaexcroix uecAax. Upcna puta a-+bi

Tipy Balotes gommexcHpMy. Takne 4ncid MOTYT nouyiiézs';g
PelieHEY kpanpaTHEIX ypaBHeHHH. BospMeM B Ka

anMepa YpaBsuenue:
pEuL — 2+ 10=0
4eM 3T0 ypaBHeHHE:
x}"liVi——__Td: 1 -£i85; 1= 1430 %a

i aa. KoM
Neyo L A2C0paueckan (opme KOWMACKCHOZO aucaa. i
o UHCJIO Bhga @ - bi TPeACTaBIsAeT anzelpautecky

p«ﬂy pere-
iy q HAasHBAETCH
Cligpyo 1LAEKCHOZ0 UUCAL. a bi — ero MHHMO

n=
135!
1o it = itF+HP = iP.

=1—3i

Uncno

YaCThIO KOMIJIEKCHOTO dHCH4,




]
%.
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yacteio. JlBa KoMILIeKCHEIX uucaa a -+ bi, a — bi, oramnualos
niHecst JMIIb 3HAXKOM MHHMOH YacTH, HA3LIBAIOTCH CONpAJCE”
HBIMU,

Jlpa KOMIUIEKCHEIX HHCAA CUHTAIOTCH - DABHEIMH  MeusAY
co6oi0, ecH OT/IeJbHO PaBHB!I BRIIECTBeHHEI 4acTH H OTJeNb:
HO paBHbl KO3(D(HIHEHTH NpH i; TaK, ecan a -+ bi=c + di,
10 a = c;, b=d. Orciofa clle/lyeT, uTo KOMMJeKcHoe YHCJIO
paBHSETCA HYJ/IO TOTJA, KOTJa PaBHbl HYJIO €ro BellecTneH”
Hast wacTh  H xoapduuuent mpu [. Tak, ecomn x - yi= 0,
70 x =0 n y= 0. BeutecrseHHble M MHHMBle 4HCJA ABJAIOT
cA 4YAaCTHRIMH cJyyagMH uHCes] KoMmuexcHex. Tak, ecnil
b =0, To MoyuHM BelleCcTBeHHOE UHcao a; ecan a=0, T
[OJIyYHM MHHMOE 4HCJIO bi.

1) Hedcmeusn nad Komnaexcusiny wucaamu. Jeficrsud
HaJ KOMIUIEKCHBIMH UHC/JaMH TIPOM3BOJATCS MO TeM e npad”

 BHJIAM, YTO H Haj aJ’iI‘EGPEHIIECKHMH AByudJieHaAMH.

27. CiomeHue KOMIJEKCHBIX 4HCeJ

BoabMeM JiBa KOMIJIEKCHHIX gucaa: m=a + bi, n=c¢ +
4 di. Haxogum nx cymmy: m-n=a- bi-+c- di =
—=(a-+c)+ (b +d)i, T. e. cyMMa ecTb HHCJO KOMIJIEKCHOS'

28. BolyHTaHKe KOMMNJIEKCHBIX YHCEJ
Mycts m = a+ bi; n=c + di. Haxogum paaHocTb’
m—n=a-++bi—c—di=(@a—c)+(b—d)i t.e pa¥
HOCTb eCTh UHMCJO KOMIJIeKCHOE.

29. YMHOMKEHHE KOMIJEKCHBIX YHCes
[lepeMHOKHM JBA KOMIUIGKCHBIX uHcaa: m = a -+ b

n = ¢ - di. Haxopum: mn = (a -+ bi) (c + di) = ac + chi ’1’,

+ adi -+ bdi? = (ac — bd) + (cb + ad) i, 7. e. - npousseA®
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HHe ecty, yyeno kommuexcuoe. ITlepeMHOMHM /B3 conpsiKet-

KoMnJjiekcHBIX umcina a-bi m a— bi, tf’axonu.\l.

oy bi) (a— bi) = a* — (bi)? = a* — bt =a*4 0% T &

wPouasederye d8Yx CORpPAJNCEHHBLX KOMNAEKCHOLY aucen €Cmb
10 geujecmeenroe U NOAOHCUMEALHOE.

30. Jlenenne KOMIEKCHBIX HHCED

Haliziem wacrioe npyx KoMmVIEKCHBIX WHCE 1= a + biw
P () (C—-d{)=
R=ctdii - =g e+ d) e—4)
<ot bl —adi — b _ (ao £ b+ e el
Py = a1 @ ..
ac-+ bd  be— ad
=GraE T e " |

[ 3
~ U4CTHOR ecTh UHCJIO KOMILIEKCHOE. :

81. TeomerpHueckoe MPeACTABICHIE

' KOMIJIeKCHOro 4HCad

erHy10 TOUKY 0.

A
e L 0 T I N L

Bossycen npsamyto MN w Ha Hefl OMPEAE

HTEeJbHEBIM yucaaM, pac-

Toy
Mo, RH, coorgercrpyloniHe MOJOK co0T-
0K e s e Yﬂﬂ‘;lpam or Touk O; TOUKH IKE:

€HE]

S ———— -4-_——"“"7""? e e e =
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BETCTBYIOIHE OTPHIATENBHBIM 4YHCJIAM, pacloJIOKeHsl HaJe-
80 or Toukd O. Tak, uTo6H HaiiTH HA 3TOH npsvMoli TOUKY,
COOTBETCTBYIOIMYIO 4YHCAY 4, OTK/IafblBaeM HANpaBo OT TOY-
ki O 4 pasa OTpe3oK, NpHHATHIT 33 epguHuny. Touka A H
6yner aABnATbcA u3oGpaxenwem uncaa 4. Kak  pujHo
H3 4epTema, Touka B coormetctByer uHeay — 3. [lpa-
mvagd MN  HasmBaeTC  YHCJOBOH  OChIO.  AHAJOCHYHO
STOMY MOMKHO [OKA3aTh, YTO BCAKOMY KOMMJIEKCHOMY WYHCJIY
@ - bi COOTBETCTBYET OmNpejeseHHas TOUKA MJIOCKOCTH. JList
STOTO BO3bMEM J[iB€ B3AHMHO NepHeHAHKYJSpHEE npsaMble 0¥
u Oy, Ha3blBaeMble OCSMH.

Iyete @ u b nonoxurensHsl. Ha ocn Ox or Toukn O
OTKJIajibiBaeM oTpe3ok OA, uHC/IeHHO PaBHBI @; H3 TOUKH
TIepNEHAHKYIAPHO K ocH Ox npoBofHM oTpe3ok AM, umHc-
JeHHO papHbii b. Touka M u sBnseTca msobpaikeHHeM
KOMIIJIEKCHOTO 4HCaa @ - bi.

55
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32. Tpuronomerpuyeckas (popMa KOMMJIEKCHOTO 4HCJIA

Uneno, Bblpazkaiouree  JJHHY  OTpe3ka OM, _ obo-
SHauaercy Yepes r; uHCJO r  HasLIBAETCH Modyaem
KOMIekcroro  unena a-- bi, Kak BHHO H3 UePTEHKa,
"=V a1 B Yron xOM oGosnauaetcs uepes g; sT0T
YT01 oteuntipaetcn or ock Ox mpOTHB yacoBOH CTPRJIKI;
%1 o HasmBaeTcA apryMeHTOM HJIH aMILIHTYAOH KOMIUICKC

1070 upena, Y uepTexa ompeensem a H b:
a=rcosg, b=rsing (1)
Orciopa:
@ bi = rcos ¢ - ri sing = r(cos ¢ -4 ising). 2)

Bb!pa}ue}me (2) u ecTs TpUroHOMETPHYECKAS (opma KOMII-
CHOro ypcsa, sl
T To6LI pepeifitn  or  ajdreGpanyeckoli opPMEL a- I'r:
p“FOHOMETPHIJQCKO}“[, Hajo No sSajaHALIM @ H b ompejeqH

Iy ?. Mmeem: r=7V a®- b% u3 dopMya (1) HaxonuM:
2 @)

r 3 sin = '—"' A
s K ) 16aBHTE
anlfla hopmyn (3) onpenensieM @; K ¢ MOXHO npnba
i_!‘"lle — LleJioe YHCJI0. s
: MeTpHYECK )
‘mcnaf’ HMepw: TpefcraBute B TPHIOHOMETPH

ek

Cos ¢ =

44 4i, 1, @
a4 r=)Y T6F16=4V 23
C 4 1 : 4
W= —"_ _ = sing ="/

V2 v2

'n
&




< o
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OTKya:
='—Z—;4+4i=4]/ 2(cos—:—+t sin —E-)

DL 1=1+4+0;r= V1+0=l;cos<p=-l—=l;

—

0
sinq:=—1'=0,
OTKyJa: {
v=0-42kn; 1 =1 (cos 2kx -+ isin 2kn).
)i i=041i; r=]f0+1=1-,coscpm-{l)—=0;

o 1
sing=——=1,

(=

OTKYJa:

T 2 T AN ™
v="57 i=1 (cos—2-+t sm—z—).

33. HeiicTBua Haj KOMMAJIEKCHBIMH 4HCJAMH, Bupameaubﬂﬂ"
B TPHroOHOMeTpHYecKoi dopme

1. Yamnoocenue. Jlausl uncna: m = ry(Cos ¢y - i sin 1)
n = ry (C0S ¢ - i sin ¢,). TlepeMHOKHM HX:
mmn = r1r (COS 9y COS ¢ - i 5in ¢y €OS @3 - i €OS @y sin @p A~
+ 2 sin g, Sin @g) = 7475 [COS ¢ €OS $5 — sin ¢y sin ¢y -+
- i (sin ¢y cOS 92+ €OS @y Sin Py)] = 172 [0S (91 4 92) -+
¢ 4 isin (g1 + 92l
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————
E00Gme:

1 (€0s ¢y + i sin ¢y) ra (c0s ¢3 + £ Si $a)-- Tn (cos ¢ +
+ i singp) = ryrg .. rplcos (1 + 92+ - F @n) +

+ i sin (g1 + g2+ - 2n)) )

T. € Npy mepeMHOMKEHHH HECKOJBKHX KOMIICHCHER uucell

MoRy .y nepeMHOXKAlOTCs, a apryMeHTD! cKJa(bIBaloTCs.
WILIEHHH KOMIJIEKC:

2) Bosgouuenue 8 cmenens. TlpH BO3B S
yaoit (4):

010 wpena g crenens mocmoab3yeMca (oOpM

n n
—— e ———
Ir (cos ¢ - i sin ¢)J? = rr ...r [cOS o+ ¢+~ o)+
n
Fisinfo+o+ .. fN="r" (cos nyp + i sinng). | | ®)
u 3) Popuysa Moaspa. Tlonoxus B dopmyase (8) r = L.
Onyunm opmyny Moaspa: _
(cos:,o_;-jsin?)"=cosmp+isinn<p. (6)

Tpr  nomomu opmyar1 Moapa JIErKo nogqmb BHIPa-

XeRna opy cpaTHeIX yraoB. s TIpHMERA

Haf yCOB H KOCHHYCOB KD e (6) n= 23

“mﬁ; MC:OS 3 ¢ u sin 3 ¢. Ilonomus B Gopny
(005?+isin(p)3= mss?+3c053gp . isin!?_—
~—3cos ¢ sin? ¢ — i sin® ¢ = 03¢+ isindg- @
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[pupasuse B paseHcTBe (7) OTAEBHO BENIECTBEHHHIC
YaCTH H KOS(OOHIHEHTH TPH £, MOJYYHM:

cos 3 ¢ = cos® ¢ — 3 cos ¢ sin® g,
sin 3¢ = 3 cos? ¢ sin gy — sind ¢.
4) Henenue. Hcxops H3 mpaBHJa YMHOMKEHHS, MOJIYUHM:

ry (cos @y - i sin gy)
73(C0S ¢34 i singy)

m
i

¥ o
=7:f [cos (#r— ¢2) +- £ sin (?1—%)]-
5) Hasneuerue xopra. IlonoxaM, gro:

l"1/ r(cosg -+ ising)=R (c0§41+isin ).

BossumiaeM o6e 4YacTH 3TOTO paBeHCTBA B n-l0  CTEr
TeHk;

r (cos ¢ + £ sing) = R" (cos n § - i sin n b). 8

5
VY paBHBIX KOMIUIEKCHBIX 4HCeJ MOAYJH JOMKHEI GHITE

paBHBI, & apryMeHTH MOryT OTJMuarthcA Ha 2km, rje k—

1eJjoe YHCJIO. ;

" CnefoBaTe/IbHO:
R*=r, ny = ¢ - 2km,
OTKY Jia:

‘ 2k
R=Yim 4=t

Anzebpa

Monyqy:
e
Feose -+ ising =

2k
= n-'/-T-[ cos ? +n2kﬂ + i sin 1 +n, ﬂ] . (9)

£ A5 nonyuenna n pasmuuHbX SHaternii KOpHA MOTATERL
w2 1+ 2, n— 1. Tlpn momomur (opMyIEt (DIISEECEE
C1 NBywienHsie ypasHeHH:

Tpnwe p: Pemmrs ypaprenne x*—5=10. 4

Hatomn; 28— 5; 5= 375
5 — 5 (cos 2 kr - i sin 2kn);

& 3
V' 5 =35 (cos 2 fim - isin 2 km) =
‘ Sl Sy e e )
=35 (cos—-—a——‘—l—a sin—g /3
s 0 B0
Sy x1=%/—5—(cos-§~+ism—§-)=
=3/75 (cos 0+ sin0)=¥ 53
pih L 2=
V?(CQSZ;.!_[STHT)-—: !

<3 ,__5___-(‘__1_“4_ is/”‘23 )=V2—5— (___1.|.£]/'§'); .
: Y — ,
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3 —_—
L 4n f 4n 5 h
=95 (cos—s-"—]-tsin —3—=L2—- —1—iy 3]
/
34. ApndmeTHueckasn nporpeccus
Apupmemuneckas (M1 pA3HOCMHARA) npozpeccus ecTb
[10CJIe/IOBATEJILHOCTD  uHCes (@, d, dg,...), B KoTopoit pas
Hoeth (d) yno6bix JABYX TOCJ/e/l0OBaTe/bHBIX HUHCeN («mocn€

Iyiomees MHHYC <MpEJbIAYINEE») €CTh BeJHUHNHA nocTostHEAA
5T3 BeJHUMHA HA3LIBAETCS PA3HOCMbI0 npo2peccul.

Hanpumep: 2, 5, 8, 11, ... (pasnocts d = 3), ypcsd
BO3PACTaIOT, NPOTPECCHST 803PACMAIOA; 10, 6, 2, — 2,.-:
(passocTs d = — 4), uncia yOBBAIOT, NPOTpeccHd yosiearnoyd

35. ®opmy.sl aputmMeTHUECKOH nporpeccuy’
0

Ilna onpenenenust JioGoro (n-ro) WieHa mporpeccHH ﬂb{‘

33JAHHOMY ee TiepsoMy ujieHy (@;) M ee pasHOCTH (d) umee
opmyJ1y:

‘ap=ay+d (n—1)

.
Cymme BCeX UJeHOB ApH(METHUECKOH MpOrpeccH no¥

paz or 1-ro N0 N-TO YJeHa OmpejesseTcs dopmy.Jioi:

Sy (a1 —]—20,,) 2 n,
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T,
g & CYMME n NepBbIX YJIeHOB HpOrpeCCHH paBHa ﬂOHyCyMM&
PBOrO 1 nocsenuero usieHoB, YMHOMKEHHO! HA 7t

36. Feomerpuueckas mnporpeccHs

r L
€OMempuueckan (Wan KpamMHAd) nPozpeccus ecth no

Cle e
U‘GIﬂOBaTem’“OCT" uncest (@, @s, @g,---), B KOTOPOH OTHO-
Ao, \d) MOGEIX BYX MOC/ELOBATCILHBIX HHCET (aroce-
dﬂlllilee»’ esientoe Ha «mpeiblAyleey) CTh BeJIIHHA Mo
2per HAT; aTa pesmunHa g HA3WBAETCA IHAMEHAMEAEH npo-
Eceuyy,
Boapg ca Npumenp: 2, 6, 18, 54, ..(snamenarelb §== 3).1-q1-1cna
(aﬂahte;a'm’ nporpecchsi sospacmaoyas; 12, 6, 3, 1/3.(-)_&-
Bigfg .= ~mcaa yGuiBaiot, Tporpeccis

37. Dopmyan reomerpHuECKOil nporpeccHH

aaﬂﬁzf{ﬂ onpesiesienns JoGoro (n-ro) u/eHa nporpeccHi rtc)a
H"’eeu Ey ee neppoMy wuJeny (@) H €€ spameHaTeno (g
\ pMyay:

anﬁal-qn-l.

¢ .
A o
Py Y9aa neex ypenop reomerpiueckoli Mporpeccit

o7 #.
110 10 n-ro uaena onpegesieres (opMYIIO:
06HO MPHMEHATE,

nojt-

n G Myay Y <
SE = a(g® —1) 53‘2;?; %Jggn%c{nn uoapacTaiomnas)-
Hy qg—1
i
q"ﬁpMmeﬁ: L
HME g
A . (3ry dopyyay yRoOHO HPYCCL
S,= 01(11 ;” ')- ecaii nporpeccs yGHBaIOLa)
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38. Beckoneuno yObiBaiolas reoMeTpHuecKan
nporpeccus

Ecnn e yGuiBalomefi reoMeTpHUECKOH NpPOrpeccHi He orpa
QHUMBATHCS  HECKOJBKMMH UJEHaMH, a TMpejCcTaBnsTh ce
QHCNIO UJEHOB BCe BPEMs YBEJHUHBAIOMHMCH, TO BenHIHHA
sTHX uwieHoB Oyaer NpHOIHIKATBCA K HYJIO. '

19 ) el 1 1
Hanpumep L. 5. .78 16" - (zHameHd”
1 )
Tems §= —5) HIH 0,3; 0,03; 0,003; . . . (3HavenaTeb q=0,1)

Takaa mnporpeccHs HasblBaCTCHA GecKoHedHo yﬁwaarou{ﬂj
ceomempuueckoli npozpeccued.

39. Cymma Geckoneuno yGrBaiomeil reomeTpHuecKoil
nporpeccHu

3aMeuaTesbHOE, BazKHOE CBOHCTEO GecKOHeuHO yﬁbmatom?g

reoMeTpuiecKoli NpOrpeccHH: CyMMa €e yjeHoB OT 1-ro ‘}le
n-ro mpu GesrpaHHuHOM YBEJHUEHHH tHCJa H/ICHOB (n) He' |
i «rIp

pacteT GecrpeienbHo, a npréuxKaercs K OnpefeseHHo
HeJbHOM» BeJwunHe. DTOT mpejiesl HA3BIBACTCI cymmoti Geck
weuno Yybolearouel seosempuueckol npozpeccud 1 BBY

casieTcs 1m0 GopMyJie:

a4
=g

S =

63
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Szl

: 1 1 1
Haﬂpimep: cymMa l+_2—+'71—+—8_+' . . Tpa-

Stiaercy HHCTY

1

] ——

2
ey, ]
e 034 0,03 4 0,003 -+ 0,003 + . -+

i 0,3333 ...
PHGnumaerca K uHCay
03

S=r——F7=

ik
Tl 3

.

40, MousTne JorapHma

nocpejicTBOM KOTO=

l”oe
Porg - *PUGMuposanue ecTs AelicTBHE,
OCHOBAHHIO CTEMeHH

n
%Xomgcﬂarmm"{ CTereHH H 110 ﬂaHHOMY
Eo,, % NOKasaTens cTemeHH. :
Sengy, ' JANPUMeD, nO KaHHO CTeMed! (32) m ocroBaHHIO
pano 303( ) HyKHO HafiTH noKasaTeJb CTemeHH (8 KOTOPYIO
DH(I)MHDDEECTH- 2, urobr noayunts 32), TO neficrene (yora-
2 OPapH(;,;H?:ie) ofosnayaercst Tak: 10gs32 = 5 (qmsﬁgljg
(5)Haablsae1. 2 npu ocnopanny 2 paseH 5p). TlpH QTOMﬁCTBHﬂ
S ocrosanuem rozapudma, 2 pesy/ibTaT A€

~

. 40,
lu,[ nggq‘;mp‘“"“" yucsia 32 mpH OCHOBaHHH 2. kg, <
tpet Kopyy UM JieficTaisi BOSBEACHH
Wayy, M Jorapudmuposannsd, BHAHM,
¢ npyrom — TpH COOTHO!

q B creneHp, H3
uTo 3TH ,Iteﬁc’l'ﬂﬂﬂ

menys; a? =1
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el
Y N=a u log, N=n npeicTapifioT OIHy H Ty e 3a
BHCHMOCTb MeXKJy BeJHYHHaMH @, n u N, mnpnuem HCKOMBIMH
ABJAIOTCA B mepBoM ciaydae N (cTeleHb), BO BTOPOM & (k0"
peHb) H B TPETheM — 1 (norapudm)].

41. Mpasuaa JorapHdmMHpoOBaHUS

JlorapudmM npousBeAeHHA!
log (ab) = log a - log b.

JlorapH(M HacTHOTO:

log (a:b) = log a—log b.

JlorapuM CTeneHH: |

log a® = nloga.

Jlorapugm KopHs:

; 1
log n']/ a = —;—log a.

(Bce norapudMel B 9THX Qopmysax Gepyrcs npH 031“0" |
H TOM JK€ OCHOBaHHH).

42, JNlecaTHuHbie JorapugMmu
- v
Jlorapudmel npu ocHopasuH 10 HasHBalOTCA decamudnot a
Ilenasn uacTh Takoro Joraph(ma HasHBaeTcst ero xapd o
pucmukotl, a JPOOHAA TACTb — €X0  MAHMUCCOLL. MantH
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‘;:l‘apuq,‘“a pasbickmBaeTCs B TaGAHUAX JIOrapH(pMOB. € xaeﬁ;
. PHCTHKA onpesensieTcs MO caefylomemMy ripaBHay i
N0 Gombpme |, To uic/io GAMHHUL B XapaKTepHCTHKE PaBES
HHCNY spakos B uesoli uacTi uHCHA, YMEHbILICHHOMY na I
Xa H uyeno mensize 1, To uHcIIo orp_nua-re:lbmx en::;iu 0113‘
PakTepuctike panHo umcay HYJIeH, CTOALAY G

Tepnoﬁ 3mavamedi undpe wucaa (Braiouan B
Tac, 1937585 =9,  ; 1g0,000245 =4 . . (1T s
a;rnu:;a""‘eﬂﬂ BMECTO MaHTHCCEL KOTOpash ng:ml;t:;g Rl
Piichy) JAorapudmos;  lg — oo3Hauact

Hinxe TIPHBE/IeHb! YeTHIpexsHatHbie Td

HN CHIIHX H T qalHx H
¥ d ex 3Ha 1

Gyl MagTHCC Jil b}
p noApal

a.
X0 1; 3,04; 121; 0,0129; 90,1 1200) u T- n.E)l.mICl)l;;l :110-
J0 ACHHS ManTiCCR MOXKHO He oOpamiaTh Bﬂmaucxan, o
KeHle sanmrofl w Ha Hyan Cesa H C1pasd. 3

Th
S uncen: 21; 304; 121; 129; 901; 12 | g0 10; 8 ma

'S Tabnuye cp uncen OT
ay a) JaHbl MaHTHC o 10 cTonGios.
otle 6) — o7 10 no 1000 Tabanua O) ;(',”Se Tlas amcen OF

10 ';a“e“'*blx uapepxy UHhpamn
B 9. pacnonoxeHnbX B croJbie

c.{ ca H3 I ypcna
“H(‘ L5t lPEXSHalIHO (o] e
[ﬁue 1TCA TaK: lIEpBbIE JIBE ero quJ

Mag yKasumaloT CTPOKY. !
mé‘:ucca. a Tpetea unppa (g) yKa3biBaeT cTOa
g g BaXomsT Ha nepeceuenii nonyqustgxxa 0
pg g5 %"M cayuae manTHeca OYACT :

‘N MaHTHCCHI naioTcH
' anpamep 285)
5 ppbl (28) B

' 3
“AH60nbnipy  ‘pacnpocTpanenieM ¥

{oAb3YIOTCA

Bay, o CX3Ha nﬂT:::authe (%Pﬂ‘e
by, PX3HaNkpe TaGuanbl (Bpanica) H _
Eg(‘qu.o‘ WO J

5 éa
..‘?“‘-%—




43. TaGauna aorapudmMos

m*:@l\’?-"
So®m-o

7782
8451
9031
9542
0000

no 1000

8

N“olt‘z

0253( 0294
0645| 0682
1004| 1038
1335| 1367
1644 1673

1931 1959
2201| 2227
2455 2480

5| 2718
2023( 2945

2695

e 0 |

3139 3150
3345} 3365
35411 3250
3729( 3747
3909( 3927

3997{ 4014| 4031

4082‘ 4099

D ————
5990\ sgsal 7007

TTpodoadcerue

glN

4116] 4133 25
4081| 4208] 26

als| 6328 42
g«us 5425 43
6513

ol 6618 40
G2 o7zl 49
6794 6809l g

2322 . gos1|| 49

7059% Tﬂﬂjﬂ_




Aszebpa BEGRC L Aazeipa Ve N N D R

{1podoaxceiitie
[1pod ondicerté P

i8] 8 a9l
8756| 8762| 8768| 8774/ 8779) 8785
8814 8825| 8831j 8837| 8842
8871 8ag2| 88gif| 8893 8899
8927( 8932| 803g| 8043 894¢| EO54
8952 8923| 899g{l 9004] 9009

; d106 o112 o117 9122
é?gg g?gg gfgi o1rg|| 165| 9170( 9175

9036| vo42| o047| vusel w0s8| 90G3) SUGY
: 4917 20( 9227
9196| 9201f 9206| 9212 9217 g‘-é%i o370
7818
7889
7959
8028
8075 8096

o 35( 9340|f €5
92941 9200| ogu4| o30o| o315 320] 43251 B33 Sas| 0390

9350| 9ass| 9360| 9363\ 9370| £375 (

9400 9405 94%3 32}’ 34132 0474

84¢ 9455 94 5[ 94081 =20
‘ : 9494 9400| ocoq| osoq] 9513 9518| 9523

‘ 9243| 924g| 9253| 9258 9269 9269

8142 8162
8209] 8215 8228
8274| 8280 7|l 8203
8338 8344 8357
8401| 8407| 8414| 8420

8176| 8182 )

8241| 8248 -

8306| 8312 as71| 9576
0619] 9624] ¢
9666| 9671
9713/
4759

; 20l 9540 anarl o 7| useel| va66
A 6o 3 | 250l 550 booo|-o006| gooc 9614
432| 8439 A Oas| 4oE| 9600] 9603 4

9689| 9604| 9699 | 9708

9731 7 45

8463 B470| 847¢|| 8482| 8488| 8494| 8500] 8506 e P
ol ) s o e s ) o 7))

8579| - 8585( 8591| 8507 860! 15 8621 9777] o . {l ag00

8639| B645| 8651| 8657|| 8663| 8669) 8675| 8681 o1l 9r82) o786) o791 5345

868
8 5 2 9827 0832| 0836
8698| 8704( 8710 8716|| 8722| 8727| 8733| 8739| 874 0879] og75| ogal

—_— 8 A 0917| 9921| 9926

75! 8751 s?ss} 8762 8768| sm” am‘ 8785‘ 8791] sml ssozl 9961/ 9965/ 9969

—




44. Jlorapugmbl ¢ OTPHLATEJLHOM
XapaKTepHCTHKOI

B ciyuae pecstuyHOro Jiorapudma apoGHOro uucsa, ero
XapaKkTepHCTHKA OTPHIATeJbHA, HO MAHTHCCA, OTHICKHBaeMasl
B Ta0iHuax, mojoikuTespHa. [losToMy B Takom Jioraphpme
3HaK ¢—» (MHHYC) CTABHTCA He nepej, a HaJ Xapakre
PHCTHKOi, H Jorapu(M HMeeT TaKoil BHI

lg 0,000245 = 4,3892.

/

3pecs 4 — orpuuarensio, a  0,3892 — nosoxKHTENBHO.
Takass Qopma 3amncH HAsLIBAGTCH HENOAHbIM OmMpuyament:
HbUM A02apUpMOM WIH UCKYCCMBeHHOL hopmol aozapupma
I uuTaeTcs He «MuHYyC 4,3892», a «werhipe ¢ MuHycoM, 3892».
Tlpu cJI0MEHHH H BBIUUTAHHH JIOTapH(MOB YIOGHO HMETb [eJ0
¢ HeNnoJHBIMH OTPULATENLHBIMH JOTapH(GMaMmy; TpH YMHOMKE:
HHH H JeleHHH WHOTAA HeODXOJAHMO BPEMEHHO TiepeHTH

Kk OObuHON «noaroly dopme: 4,3892 = — 3,6108.

[papnna nepexopa: 1) aGcosoTHasi BeJMYHHA XapakTepH-

CTHKH Y HENOJHOIO OTPHIATENBHOrO JIoTapu(Ma Ha efuHHUY -

Gosbille, ueM Yy moOJHOro; 2) Bce HHQPH MaHTHCCHI npH
niepexoie OT OfHOl (hopMEI JorapHdMa K APYroi BhIYHTAIOTCA
us 9, a Tocsenss sHauamas uuppa — H3 10; Hymu B KOHUE
ocTaloTes.

B yKasamHoM TIpHMepe BMecTo 3 cTaBHTC 9 —3 =6
» 8 » 9—-8=1
» 9 » 9—9=0
» 2 » 10—2=28

l’ H
H“elﬂrcgcnuﬂbaoumm qeTbIpex3HadHLLe Taﬁm;r.;;
OfCHEUHs, kak oTHMH TAGIHUAMH 0

71
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45. TMpumep BHIYHCIAEHHS MPH noMouH

norapHgmos
4 2 7"\
Buuneaume x— ]%% 1)
Snech, 1g x = % 1g 3854 + 7 1g0.8987 —

: 1
— 1g 0,0003875.
{ — - lgaa—lg

Buuncsenny ypoGro pacmonarams o exeMe:
a0t

1
5 1 3859 _'...3_535{) 0,8965
= 1.6 0,5717
+7 1g 0,898/ 71,0536 1,6752 K :
_____,_____._.______._.—-___._-—-—--—*-
|
- lg 1444 L g 6ams [,823Y
2 2 75893 2,412
+ 1g.0,0003575 74,5983 ___1__5;____ D
\__]_g__x___-__ TR = [ T
e L = TN B
—-__-__-__.— |

46. PasmelyeHHd

HeHPan]‘g‘ie”uﬂmu Ha n 94;&:1\1:3111':; n"3 Ho

cogy.. KOTopele moxkio 00pas’oB

cgfgaﬂr 3 Kpa}KIer coemmeﬂme no £ anemeﬁgoiax

My AHA MoryT ormuaThCH APYT OT apyra
SHTaMy, 1ag g nopsAKOM HX PACTONOMEHAT o0 ours

S AMPHMED, 3 3 guemenTon (3. 0. €) 10 2 MO? :

® pasveyrequs: ab. ae. va. be. ¢k cb

n 2MemMeHToB,
fpH 2T0M
caMAMH

Bpajuca; TaM #e

opaThCcA

o % HaablBAIOTCH coelH-

-
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47 Yucao pasMetleHuid

Uycno BCcex BO3MOMKHBIX pasMEIeHHH, KOTOpble MOXKHO
05pasoBaTe W3 N 9JEMENTOB M0 k. o6o3HauaeTcsi CHMBOJIOM

Aﬁ U BLIYHCAsETCs no dopmyJe:
Al=n(n—1 (n—2)
MHOIKUTENEN)

[lpumep: A= 8.7. (B—5+1)=8-7-6.5-4= 6720

48. lMepecTaHOBKW

lepecmanoskamuy B3 n  SJIEMEHTOR HA3bIBAIOTCA cOEAH
HeHHsl, KaXKIOe H3 KOTOPHIX COAEPIHT BCE N 3JIeMEHTOB
OT/HUAIOMAXCA TOSTOMY IPYT OT Apyra TOJBKO MOpsaKoM
pacrnono¥kenns 34eMeHTOD.

Harnpumep, #8 3 sNEMEHTOB (@, D €) MOXRO ofpasoBaTe cJienyiomBe
nepectapopich: abe, bac. cab ach. bea. rbo

49. Yucsao nepecranoBon
Uncno Bcex  BOSMOYKHBIX MEPECTAHOBOK, KOTOpHie MOKHO
06paz0BaTh /M3 N 3JeMeHTOB 0003HAHAETCS CHMBOJIOM &/
B BHUHcJsieTcs no dopmyne: 7

Pp=1-2.3...n=n

([lpouzsejenne na NepBhIX OeNbIX qucen 0603nayaercs

CUMEBOJIOM -«nl» H 9uMTaeTcs «n haxmopuany)

[lpumep. Ps=95 = 120

(n— k1) (Bcero # |

=

Aacebpa

|

50, CouetaHus

Couemanusmu u3 n SAEMEHTOB 00 R Ha3bIBaloTCA COEAH:
Heiun, kotopele MoKHO OGpasopartb H3 ITHX 1 a.neme}rrm:;
mﬁ“Paﬂ B Ka)<aoe MO R 3JIeMeHTOB, apH 3TOM (:c)evIlHHCHH1
OMahuaiores gpyr ot apyra TOAbLKO camMHMH anememan::e
Pa3niupe  nopsska WX pacnoJoKeHH B0 BHHMAHHE
nDHHHMﬁETCH), ¢
scgo 00pasosiaTE

Ha f 5 b, o) N0 2 MO
cne gy, MpHmep, H3 o wJemedTos (2. O

ompe covetanus: ab. ac. be.

51. Hucao coueTanni

goTopble  MOIKHO

Yne : weTaHHil,
JI0  gceXx BO3MOMKHBIX €O TCSi CHMBOJIOM

Pa30BaTh 43 n amemeHtoB 10 k  ofo3Hauac
n H Buyycasercs no opmyde

A TRt P e
n= _!T = 1 2 2 A 3 n R
ok HTesed)

B qucsurene u » suamesarene o X
. 4
) 4 0 B K
nphntepgcgs—é—ﬂ 1_2,3.4.5 |
osegias popmysia: Ch = Cligis

dnpumep: C§=Ci-

52. bunom HbloTOHA

crenenp ft MO
il KeHHE

wer OBITE
M 6HHOM9

Bog

SACHH a

n e aByuJeH

H;;o "3Beneno no dopmyJe. yaspipaeMofl. pasiao
’Omoﬁ;a- i
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R 4 PaBHooTCTOAIL ana 1 KOHIA pasJOKeHHs, paBEH
i , e e S WX _OT HAUAIE it :
| (a+ by*=a"+ Cpa b/ +C,a b2+ .. ;‘::K%y coGoi, Ecau n uerHoe, TO ;mee‘T{g;{Hgél ““Tgpij.l E;J,xr_;a il
| : 160/bmnit - koI(pdHUKEHT; eCAH 7 He '
. 4 Cka" Elpt G b Y -ICh b" HanGopmyx. :

) RN
3) [lpn possefeHun B /i-l0 CTEMEHb pasHoCTH & ‘

= rk
BAK (nocae MOJCTAHOBKH Bhipaxkenuii C ¢ yuerom Qopmysd! © YeTne upersl pa3ONEHNS HMEIOT SHAK CMHHYC?:

GE=Cl TRy
1 ‘ (a— pyn n n—1§ r—aﬂ:—-"l‘?—a’lig e i
ia+by*=an+uan—tb+ﬁ":—__§-)—aﬂ—2b2+_ Uk T2 N
nn—1)...(n—k+41 ) .
O ( l) 02 .(..k + ar="8 bF ... 54, TaGauua GHHOMHAJBHBIX K03 hHILHEHTOR it |
e Hbl 1t
.4 nab® — 1 4 b $°3¢[bliillle}['l‘bl Guroma HploTOHA HMOI;L{; gfwb nOIVES
A cKaAA:
[lpumep: (a+ b= : ﬂaaemm ampeyeophiura 1 DAREAN L
= a5 - C} a*b + C? a®?® - C} a?b" + C} ab* + C} b° = -
Bunowm TpeyrosibHHK IMackand b id |

= ab + 5asbh + 10a%b? + 10a2b® + Sab* 1 b° v’/’a__——f

(@ - by 1
53. Cpoiictea Ounoma HbloTOHa Ea‘i- b)t | : ]
a- pe '
(a _1%: b%ﬂ 1 3 3 1 1
1) Pasnomenne GunoMa (a - b)” npeAcrasiser co6oil (a - pys 1 4 6 4 1
MHOTOUJIeH, PACTIONIONEH B O yOBIBAIOIMM _ CTENeHsM (a"-i" b}ﬁ 5 okl 1 il |
(or n-ii o Hynesofi) W mo BoapacTalomum crenedsm b (07 - '(ﬂ:l}:b;f! | l g 15 20 15N e Y

HyJeBofi o n-l); cyMma nokasaTesieli @ B b B KaxJoM yjieHe L ANl
pas/iojeHHsi paBHA [MOKasaTenio CTereHH OGHHOMA. Ypcn© \__/ ‘
‘H!EHO% pasjioeHHs1 Ha eIMHHOY OoJbIlle TOKasaTesis cT® | K 1BYX a1eMeH" il
fneHy GuHoMA. : a o : JKeHHEM | e B
2) KostdruHeHTh 4eHOB pasJoikKeHHs («ButoMuaHo® | Tog, ::}'{rlél;:ﬂ RIMSHT mpaayg;gga C‘;fro cnpaBa)i rergnficy A
Ko3ghgiuyuermer>)  BO3pacTaloT 0  CepeliiHb! p.';lst}KeHﬂfl Oﬁpﬂaohi Mgmx HaTEE ( 3Ty ragauiLy H nanpIe: il
u saTeM yOBIBAIOT, KOS(HILUEHTE! KDKNOH maph uneHoB QORI ONIOMH A it

/
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iv. TEOMETPHA

A NMJAHUMETPUS
CEOMETPHWSA HA NJNOCKOCTH

55. TpeyroJpHHKR

Toukn

e K;!l, % C — BepiiiHb Tp-Ka, yraH 0pH  BepunHA¥
c'roponmp TP)K% 03!613'-1310TC$! coorsercreeso /1A, /B, £C

- o6biyHO 00603HAYAIOTC . ‘ s
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AF : FC = BA: BC

'y 5
5 B TynoyroieHoM Tp-Ke Bce MeAHaHb! | li!luE::cc(TﬁgH“{b ﬂgyx Hii Teﬁ chnccemplwbl Tp-Ka L TEPL '
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. |
59. Yersipe 3ameuatreJsbHbiE TOYKH B TP-Ke
2 Tpcyroan"“l)

a) Bce TPH BLICOTHlI KaXaA0ro Tp-Ka NepeceKaloTcs B 0;’1[!01"{

b 304 Haabmaemoﬁ 0pMOoyeHmposM Tp-Ka o 3 O - ‘
' o k
CooTiomenne dopMy : | |
\-“-.—-—-_-‘_——.—_-_— |
. C =2 1§
i A+ B+ < |
== YMMa yrios > A i G
] 3asucy Fshs g
al CHMOCTL MeXk LY i w1 |
STOpOHaMy Tp-Ka @, b e~ :,1;:2::‘ 1
al i
d:gtliaxocrb MEMK Y fegpy:;a [‘;I:u-pfabc:p i (1
vrgzﬂamu npsiMo- i:“nowuysn_ i
BHOro Tp-Ka g,-“ t gisatn |
\M |
umema‘mqeaﬂl § pa¥ it

9
. PH
Reuig erHFSHOMQTp:IquKlte thopmyJibl
HoMe Tpuss (cTp. 98 H

l

Ceomempuf

6
u{eﬁte TpH MeAHAHb [EPEceKaioTcs
e yewmpom mascecmi  TP-Kd.

60. Ocuopuuie opmyan A1

‘ppusepens! ©
1

04 — v i

8l ol
8 ofiHOH TOUKE ABASIO bl
OH JIEXHT Ha MeqHaHe L I8

coowewcmymmeﬁ Bep |
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61. IMnowasn MHOroyroJbHHKOB

mpeyzonLHUK

b

=

X Oadpam

Pabrobedpentsi

Mpsrayeonsmun
S == a‘
1 iy b
lapannenceparm
S=a’sin« b i
dd
i i

! 1
S=?ah. St?absin?'

S =V p(p—a) (0—b) (p—c). rue p=

(hopmyaa epona)

Pabrocmoponnud
“mpeyzonbiu
S= ..%. Vip? — a? 108y "
‘2 f Sl
o e b sina =
7 g
i S s o (el n it
Tpanequn 9
ay S= -;.- dd, sinp

Teomempud

62. MpaBHabHbIE MHOTOYTOBHHKH ;
12) G =

HC.
(6o3HaueHH (p %
CTOpOHA l\moroyr‘onbum({)a,ﬂ eRro “gy'
,u.uyc OHIECHHHOFD OKOJT

Hero
nHcaHHoro B
e 0p —nepumemnp

ra (anogena), 7
:(Ip?é —-(nnoulam; n-moroyrom;:ct]g:n.
e s o 153}1{:1\13‘1-0 Kpyra

pycamu ortk
HiMH paAny e

( 360° e n— uncao €
=

MHO!‘OYI"OJII:HI!](E!) .

[ |
Haauauue A e 5
d) 10, ] - " . 3
’l‘peI;_arl:\HJ!beli‘( 4\ 2 ]f 3O, 3R?) 14
(pags CObiHic V_ 3 o 4/ ‘
kocTopoy. R = ——
6) n‘ln Tp-K) e s
Dany 2 — 4r
‘iﬁ: Hmﬁ?ﬁﬂ RV 2 a2 = 2R
o 3 3 =
B) npaau. . 3 a2 V/ |
gy BB . i
HyronLyg R 3 R2 1/‘:'3"_;_,_ 2,.‘:]/ 3
= —,—,' e
/ ! a
| i - 2 —
") Mpag 2R sin 2 = i : e
i f —nR? sin ¢
yro, J]bm:"’:ﬂn X A R

= 2rtg —

f

\ 2 /

il
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Feosempua

| 63. OKpyXHOCTb W JHHHH B OKPYIKHOCTH

Otpesok, coepumsiomuit  Ji06yio  TouKy OKDYIKHOCTH C
LeHTPOM, Has. paduycom oxpymuoctH (0D, puc. 13). Bee
; 7 pajHycel OKpY#HOCTH paB-

ubl. [IpAmas, nepecekaiomas

7 8-V oxpyxmocTs, Haz. cexyuel

(MN). Yacts cexymeil,
i 3aKJI0YeHHAA BHYTPH OKpY-
o K= 4 JCHOCTH, Ha3. xopdoi (AB).
M Xopza, mpoxonsiwas uepes
, C\ i 0 uentp, Has. Auamempor

(CD). Iuamertp cocrapned
H3 NBYX pamuycos (CD =
OC + OD)., Ilpsimasi, nMe-
10135 OJHY 0OmIyI0 TOYKY
C OKpYKHOCTBIO, Ha3, Kaca-
MeAbHOl K OKPYKHOCTH
(KL)., T — mouxa xacanus.

64. Kpyr n uactu kpyra

. Puc. 13

praom Hd3. 4acTb MNJOCKOCTH, OrpaHHYeHHAs OKpyK-
HOCTBIO. Beakas CeKyliasi nejur Kpyr Ha JiBe 4acTH, Ha3ml-

a). Huametp
Baempie cezmenmanu kpyra (P B Q ‘El)lig-'rbl":'pylzﬁ- oTCeKAE:
JeAuT Kpyr Ha ABA PABHBIX CETMEHTA. “2rn kpyra (AOB,
Mas jeywms pajiycawu, HaskisaeTci CeKmOp UeHImpaibHblilt
pic. T4 O) ~AOB— yron cextops, HIM

Yeon,

65. PacnoJoienne ABYX Kpyros

jKepb!  Ha
gpyros 1so0pai

il bcg{— OJlMH BHE JpYyroro,
ecsil LLeHTphl 000UX KDY
KOHYeHNPUHECKUMU), OHH

BaapuMHBle  NOJIOKEHHA {
puc. 15, Kpyru moryr Haxoat
Oflun — BHYTPH Apyroro (mpH STOM,
TO0R coRmajaloT, OKPYKHOCTH Ha3.

Puc. 15

KacaThCsl
Kax §, HAKOHei,
Moryr pepecekarbcst B ABYX TOU I BHYTpEHHIM

KacaHHH AUHUA UEH

BHELIH
ADyr spyra B oOfHOW TOHKE
OGpasom. [lpn BHemHeM W BHYTDEHHEM

M). -
Mpos (00") 'npoxo;urr yepes TOUKY KACAHHS (!
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Ecaiu mBa kpyra Jiexar ueqmkoM omuH Bhe Apyroro
(pHe. 16), To MoKHO K HHM TNPOBECTH UeThIpe o6IIHX Kaca-
TC/BHEIX — [ipe BHELIHHX H [Be BHYTpeHHHX. Touka mepece-

Puc. [6:

YEHNA BHEIUHHX KacaTeJbHBIX H TOYKa NepecevyeHHs BHYyTpeH”
HHX KacaTe/bHBEIX JIeKaT Ha JIHHHH 1eHTPOB.

66. I'panycuoe M3MepeHHe YrJOB H Jyr

!/ o0 HaCTL mpsiMoro yraa (T. e. Y450 9acTs nosHOTO
06opoTa) CAyMHT epunHueil H3MepeHHs YTJIOB H HasmBaeTcH
Yyerosouin. epadycom; /4, uacte Tpajlyca HasmiBaeTcs yzn080L
.méu.qgmou; ! /o0 HACTD MHHYTEl HaSBIBAETCS YeA080d cercyndotl-

S YION Collepiut, HanpuMep, 15 rpagycos 30 MHHYT

14 cekynn, T0 370 33aMHCHIPAIOT  TaK:
COOTBETCTBYIOWNAS IeHTpPaIbHOM
dyaoeoii 2padyc. Hyrosoit Tpajyc TakKe pasfensercs HA

Murymer w cexy#ob.. OGo3HAUCHHST AYTOBHIX Tpafycos, MUHYT
H CeKVHI TaKue e, Kak H YIJIOBBIX.

15°30'14". [Myra,
Y YRy B OnuH rpamye, ecthb

,  leomempusn <l

67. HYucao =

Kpyra GoJibue ero

Hanna oxpyxuoctn € BCAKOrO HHaue,

ﬁH&M&Tpa D B onpene,quHOB gpcJIo  pas, HJIH.

— =
DTHOI.HEHHE'D_ JUIHHBI OKPYIKHOCTH K [HaMeTpy 3[1{);1::::;‘
Hoe upcjo  T0 uMCAO MPHOMHSHTENBHO PaBHO o
22

1 3HAUAETCH
== Gouee TouHoe ero snayenne: 3,141591). Oxo o6o
Tpeyeckoll GyKBoii T

68. OcnoBHbie dopmyan AJs Kpyra (AIHHB # nJouanm)

p I
Hauner n naowadu, paccmampusaemole sxffﬂgze' Bpi
Benenn B crenyiomed TaGauue (R — papHyc Kpyrd. |

Auamerp):
Hassanie i bopmysIa
= xD = 1R
[nuEa OKPYXHOCTH c
Do nRa
Onesa myry g a® 3= ZS460 180
S = _]_ wD* = R’
[nomane Kpyra ®p 4
nR*a
Msomane cextopa ¢ yriom 8 a* S et 360

[1podoadicerine Ha o6.

et T—tHCJO
. LIEHHO TOUHBIM, 7
1) 310 Bh'agguue TaKcKe He SBJIAETCA COBep!

6510
asHTh HHKaKOH Apo!
Dpannonanbioe, ero peswss TOYHO BBIP : o

s




JliHHa cTpesikH (BhIcoTa cerMenTa)

[lnouwane
KoJiblia
(puc. 18)

leonempusn ’
TTpodoancenue
Hasgauue Dopmy.a
IAEMEHTH CErMeHTa ¢ LeHTPABHAM
YrIoM & (pHC. 7). [lmitna Xxopibi Vo= 2R SN —
5 2
Llnuna =Ra
nyTH - —
;1 5= g
(@ — B rpafycax;
1 Papuyc !
3 R Kpyra R = M_’
Pue. 17. L
Llearpansauiti yron Ul il
8 Z

ho=9 LA e L
R sin 7y 5 e
S—w(k'—-r?—
=%(R+r) (R—r)=
-?chpm.
tre Rep, — cpepinit
R+4r
2 L]
4 M= '2_ — WHPHHA
Konbiga
5ia SRS (e )

pajuyc, paeeblifi

360 T,
_™MR+r)(R—r)a-
360, ) T

®Rop ma
180
rae a — yron AOB
B rpagycax, a ch (%]

m HAMEIOT Te e sHa
HEeHHA, 4TO H Bhime

leomempusn

B. CTEPEOMETPHSI
TEOMETPHS B NPOCTPAH

69. MuororpauHHKH

CTBE)

Pue. 20.

f1paxan npusma.
Bokoene rpanH —
ﬂpﬂMOYl‘O-ﬂt_:HHKH.
Bhicota pasHa GOKO-
BOMY DEGpY

[1pusma. OcHO
panits ABCDE n
A'B'C'D'E'" na
pasneibHbl H paBHLl

BoKOBELIE pand
(namnp. ABB'A,""
napalne/orpaMmbl.

Bokopbie pebpa
(AA'. BB' u T. )

napaJuiesibHbl | pab
hl, KL = H — Bbi
COTd:
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&

[ ]

i

{

1 Iapassesenuneo. YacTHuii
Cllydaif npH3Mbl: BCE rpasd (B

B/ TOM 4Hcsle H OCHOBAaHHS) — (a-

| PaJjliesiorpaMmel.

|

Pic, 24.

Ipamoyeorsrnti napanse-
JAenuned. Bee rpanu — gp;;g—
YrOJEHHKH.

KBAAPATHL

Ipasuavhan npusma, 4’
[lpaman npuama, ocuo~
BaHust KoTopofi — npa:
BHJIBHBIE  MHOIOYIOJib~
HHKH.

Puc. 23,

Pue. 25.

Kyb. Bce rpagm —

i :

Teomempun 9l

SK = H.

S

Puc. 27.

lpasusvnasn nupamuda. B oc-
HOBanHl — npapubHbI MHOTO-
O/bHHK;  GOKOELIe rpaHH —
PaBHoOe mperHble TP-KH. BelcOTA,

Onyiensas U3 eptumHbL S, NPo-

Puc. 26,

Mupamuda. B ocuopanu — MHOTOYTOJBHHK (ABCDE).
- BokoBble rpaiH (nanpumep SAB) — Tpeyrospnuki. Bricota —

Puc. 28.

Tpasuavrasn yeenenrad nupa-
muda. TlpapuipHas THPaMHIA,
4acTh KOTOpOR ¢ BepUIHHOMH S
cpesaHa ILIOCKOCTBIO,  Mapan:

JIeJIbHOI " 0CHOBaHHIO.

|

fonuT AHHS.
\____L uepes ueHtp O ocHOBAH
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leomempusn

70. MosepxHocTH H 00BEMM MHOrOrpaHHHKOB

Ofo3nauennsi: p — NEPHMETP OCHOBAHHA MpPH3MbI  HAH
nApaMHAE!, R — pagHyC ONHCAHHOTO OKOJIO OCHOBAHHSA Kpyrd:
H — phicota 1 [ — GokoBoe peGpo MpHaMbl HJAH MHpaMHAbYL
8 oy — MJOMANL OCHOBAHHA, g, — 60KOBaA NOBEPXHOCTD:
S ony — TOTHAs MOBEPXHOCTH, V — 06beM.

a) Mpusma: V=38, - H, Sg, =p'l, tae p’ — nep
METp ceueHHA NpPHAME! MeprneHAMKYaApHO GokoBoMy peGpy.

6) Hpamas npusma: Sgye = pH, V=S8, - H.

B) Hpamnoyeossnoul napassesenuned: | S . .= 2(ab+
-+ be - ca), V = abe, rae a, b, ¢ — u3Mepenus napanjene
nEneAa: ANTHHA, LIHPHHA, BHICOTA.

. o 2 — g3

v) Ky6: S, ., =6a% V=a

: e il T :

a) Hupamnuda: V ---_,3«.30‘:H H.

e) pasusnan nupamuda: Sg,. = % pA rie A—
anohesa nupamuds: (BRICOTA PaBHOGEADRHHOTO Tp-Ka, ABAA

. - . S0
foriierocss GOKOBOH rpaubio mupamitinl), V = T.‘S'ocH - H.

%) [lpasuasnan nupamuda:

(9 4= po) A, THe p; ¥ py — nepuMeTphl ocHoBanufl, A — an?
ema ycewennold nupamudsl (BHICOTA TpaneLu, sBAstomeiics

GokoBoll rpanbio nupamiam). V= _3‘-{81 4+ S+ ¥V 8:8; .

rae S;, S, — N0MAlH OCHOBAHHIA

yceuennas

:
|

71. MosepxHocTH H 00beMH KPYIJBX TeJ
(uManHApa, KOHYyca, wapa W ero vacreil)

Huaundp (puc. 29):

Sgox =2"R H, Sy = %R (H + R),
V ==R*H
Konye (puc. 30):
SGOH = nRIY), Sno.nn =xR (L + R)
V< :: =R H

Yceuennoui ronyc (puc. 31):
Sﬁmc = (R + Ra) 1Y),
Siom = TRy (1 + Ry) + =R (I + Ry),

Pnc, .29

Llap
S

V= rH R} + Ri + RiRY

Puc. 30.

(puc. 32).
= 4zR? = nD?,

V= _4. ﬂRa = _1. wD3
3 6
(D — nuamerp wapa)

Puc. 32

'

Pic. 31.

)

1) I—06pasyiowias konyca HAA YCEUECHHOrO KoHyca.
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Hiapogot- ceemernm (puc. 33):
S = 2nRh [noBepxHOCTE KpHBOW wuactH, G0e3 OCHO-
Bams),

V= _é wh (3r® -} h?), rie r — paguyc OCHOBaHHs, i—Bbl-
COTa CerMeHra.

Pac. 33. Puc. 34
Illaposou cexmop (puc. 34):
Snomr e 860}( KoHyca + Scer:uen‘ra = xR (2h -+ rh
V= _g__ wR2h

LUlapogoii  caoti . (puc. 3b):
] S=2rnRh [noBepxHocTh KpHBOH

e
= yacTH, Ges BepXHero H HHIKHErO
e OCHOBaHHH], it

Vv =~;_nh[3 (rf 4 r3) 4 h2),

rje ry H ro— pafiHYChl OCHOB@-
Puc. 35. HHH, JI — BHICOTA CJIOS.

T puzoHomempusa 95

V., TPUFTOHOMETPH S

72. TpuronomerpHyeckHe HyHKUHH OCTpOro yrJa

OrTHouleHHe KaTeTa @ K THOOTEHYy3e € TPAMOYroJIbHOTO
B TpPeyroJibHHKa ABC (puc. 36) ecTb

a
rna A:— =sin A OTHO-

curyc yraa A= !

weHHe Karera b K THMoTeHy3e ¢ eCTb

b
A +— = cos A} OTHO-
kocunyc yraa A A

¢ a
LIeHHe KAaTeTa a K KaTeTy b ecTb
manzenc yraa A:
a
7 ‘ = — tg AY)
b c b tg )
Pic. 36!

73. Tpuronomerpuyeckue (yHKUHH BAKHEHWHX YrJIOB

Yron | Cunyc | Kocnuyce | Taureuc
i 0 it Ty
o 1 V3 V 3
- ¥l o7 A5
45° y 2 V2 b
2 2
60° V3 o)
2 2 ¥V 3
90° 1 0 co (6ecKOHEUHOCTB)

) Be TpHUECKHE
') Bonee Ko ynorpeGasioTca TPH JApyrue TPHrOHOMETPHY

by ikgu: b/ap;ﬂctg }:4 (xpomuﬁeeﬁcj, ¢/b=sec A (cexanc), c/a=cosec A

focexanc).




f

/

T puzoromempusn

i
(]
= | 00000 | 0000'I}e06 || €£2'¢ | 88S3'0 | 6395'0|.5L 0908'0
181'8 v2 || ev09'1 | 0g1g'o | 2980|638
128'¢ gL j| £009°1 | 6635°0 | 08¥8'0) 89
8/0°E L || 66es’ | O¥pSI0 | £8€8'0f 28
V06's 1 || 9gs¥'l | 2695°0 | 0628'0| 95
3 er'Il | &280'0 | goesla| o8 || LvL'z | ozve'o | see6ol oz |l 18gv'1 | 98:9%0 | B6I8i0| SC
= VIS | S¥0I'0 | 9466:0; ¥8 || S09°2 | ¥8SE'0 | 9EE6'0| 69 | ¥OIe°l | 8890 | 06080 ¥S
g 1’8 | GIZI'0 | 6o05'0| € || GuKE | GvE'C | 3e6'0| 89 |l 0ZcElT | 8100%0 | 986270\ €9
= SII'L | GBEI'0 | €066'0) 78 || 9S6'3 | L06E'C | c0z6'0| L9 || 68L2'1 | £519°0 | 088z0| GS
g VIE'D | $921'0 | Lzs6'0) 18 || 9¥E'Z | L90V'G | SE16'0| 99 || 6vE€Z°1 | €629°0 | 1L22°0| 19
(=3
= 129 | 9e1'0 | s¥e6'of o || Sp1'3 | 9ggr'0 | £906°0| SO || 81611 | 8Z¥9'0 | 0992°0| 03
& Q'S | BC61°0 | 9186%0| 62 || 020'C | 820 | 8868I0[ $9 || YOSI‘I | 1929'0 | 2vSL'0| 6V
S0L' | 620z.0 | 1826°0[82 || €36'1 | OVSE'D | 0I63'0[ €9 || 9OIL'T | 1639°0 | 1€pL0| 8F
1e€'7 | 09220 | vre6'0) 22 || 188°1 | £699°0 | 6788'0[ 20 || $EL0°1 | 0289°0 | HIELO| LF
110'k | S1¥6'0 | €0£6'0) 94 || ¥08'I | S¥8¥'0 | O¥L8°0| 19 || GCE0'I | 2669°0 | €61L°0| OF
L}
geL'e | 8895°0 | 6296'0}0S2 || GEL'T | 000S'0 | 0998°6[-09 || 0001 | 1202°0 | 1202'0[cSP
= < <
oHAI 24H i JHAI o4&H = JHA1 JAH =
-HEL | -H20)] D § -Hel | -H00) 2AHED g -HeL | -HOOY DABH e
anHaINCIogodf
] ; : g '0 | 63960 | 88920 o‘ﬂ\
0000° " | 1202'0 | 1202°0)o5¥ Y ¥223°0 meo\cﬁpﬁﬁoﬂe_ 54980
! o

: : - ; | 650 | €026°C | 6I¥E0} Fl
15960 | €610 | £k60:01 vy | E1ST0 | OFZE0 g vz | swieto | 0ceziol el
boos0 | 1860 0390155 |l &soer0 | otesto | vevol 2z |l Gaizo LIl
kO ¥ 0 3 5 i i
605°0 | 26820 | 1989°0) ¥ || L48¥°0 | 88630 ¥3¢F'0] 93 || ¥F6I°0 .

: y ‘ ; 1'0 | 9¥86°0. | 96L1:0} QI
16650 | 09920 | szrorol v || £90v10 | 3060 | 9Ee¥i} 3 610 | Treeo | vosr'ol 6
96030 | 122270 | 8609°0) 6 | ZRHEA | SRR | Jogetol €5 || Sopl’0 | §066:0 | ZOELO)E

| eiszio | os8zio | SINO1E | Droreo | azgoi0 | Sveeio| ze | seei0 | seeei0 | GIEHOHL

‘0 | 9862’0 | 8109/0] L€ f| O¥OF0 gzé%.o «al 12 |l teor‘o | sves'o | srO1Of 9
g0z2'0 | 06080 | 8£8G'0| 3¢ || BESE'C = |

: : : ; ‘0 | 206670 | 3280(0f S

20000 | zelei0 gerc0) o2 | 0roE0 L ol 1 A 018010 | 503010

4 A . : ¢6'0 | 060e'0| 91 || ¥BS0'0 | 9866 3

por0'0 | LseR'0 | ovvCio| €8 |l 6FEE0 | HIB0.8 | 09l 1 |l gveo'o | vessio | 6rE00| 2

‘0 | o8¥a'0 | 66aC0| 2€ || ZG0810 | €9960 | PEOE . ‘o | az10%o| !

3538'8 aatn | oetaol 1 || f98z'0 | €196'0" | 922a'0| 9L || SLI'0 | 86660 | &

- . . : ; ‘ol -0

v222'0 | 0998°0 ] 000g'0]-0¢ [| 629270 | 6296°0 | 88520)oST | 000010 0000'1 | 00000) o
=<

&
e SHA 2AH | 548u0)
JAR - JHaJ JAH 2ABHD| 2 3

a:ﬁ 420 2AHHON S |l “map | -uo0y o Hgl | M0} g |

yunuHAD xuyoahudlonoHOUHdL HUHIQE]

J

e s e o e i
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75. ®opmyJibl upnmoyro.nbuux.Tpeyronhﬂums

- Ocuozusle GOPMYJIE! M PELUEHUR NPAMOY20AbHO20 MPE:
yeoasnura (kpove dopmyn <A 4 <B=90" un a® 4 b =)

a=csind, b=ccos 4, a=big4
b=csinB, a=ccosB, b=atgB

VMes mo JAEHOMY YLy HAXOAMTb H3 TaG/HI 3HaueHHA
ero TPHTOHOMETPHUECKHX (YHKIHMil WM MO 3HaueHHIO Kakoil-
HHGY > QVHKUHMA HaXoAuThb M3 TaGmHI -BeJHYHHY YrJa,
MOMKHO TIpH TIOMOIIH 5THX (hOPMYJl MO AQHHOMY OCTpOMY YTJIY
M OfHOH M3 CTOPOH MpPAMOYTOJIBHOTO TPEYTOJbHHKA HAXOLHTD
IpyTHe CTOPOHEI H TO JaHHEIM [ABYM CTODPOHAM HAXOAHTE
YTJIEl H TPETBIO CTOPOHY.

76. Pemenne mpaMOYTroJibHbLIX TPeyroJbHHKOB

Mannse Pemenne

o A B=90°— A a=c-sind; b=c-cos A

a
LA — q0° LR RN T P . S
a B=90"— A, b=a-tgB c= A
c, a sinA:—tz:B—--90°—A:b——c-cos.4

a

a

b

af,b tgA:

Tpuzonomempus

77. TpuroHomerpnueckne (PyHEKUKKH Yriaos
npesbinatwouux 90°

Ecnn yron Gossme 90°, o memsmie 360°, TO ero cuiyc
KOCHHYC H TAHTEHC OMpeje/IfioTCs CJle/yiouiiM oOpa3som:

1) Haxopuren pasHoOCTb MeKLY JaHHBIM Y TJOM
W Gauwaiimum g wemy H3 yraos 180° Hmi 360°
H BRIMHCJIACTCA COOTBETCTBYIOWAA QYyHKWHA OT 3T pas:
HOCTH.

2) IMepen pesyabTatom CTABHTCS 3HAK «-f-» WM ¢— 10
TabJrie;

2-n yeTpepTb 3-1 yeTBepThs 4-51 YETBEPTh
(ot 90° o (ot 180% no (ot 270° no
i 270% 360°)

DYHKUHS

Cunyc
Kocunye

Tanrenc

Hanpumenp: .
sin 300~ = — sin 60" = — 0,8660
1360° — 300° = 60°]
cos 140° = — cos 40° = — 0,7660
[180° — 140° = 40°]
tg 200° = + tg 20° = + 0,3640
|200° — 180° = 20°]




T puzorosmempusn

Ecmi ke yroa Gonbme 360° To H3 ero BeaHHHHAI
TaeTesl Henoe YHCAO «MoNHEIX oGoporos» no 360 u pac-
ATpHBAETCA TOJBKO BeJHYHHA OCTaTKa, MEeHBIUEro 360°.

Hanpuuep:
sin 1007 = sin 280° = —sin 80° = — 0,9848
[1000° — 2-360° = 280°% 360°— 280° = 80°)

78. Ocuoriipie §OPMYJbl TPUFOHOMETPHH

2) OCHOBHBIE ~COOMHOUIEHILS Mexcdy mpuzoHoMmempuiec-
kUMl (PURKYUAMIL 00H020 U MO20 Jce Yyera:
sin A
sin? A -costA=1, A= .
’ tg cos A

6) CeoficTB0 GOROAHUMEbHOLX  Y2en08 (paiomux B cymme
90°):
sin (90° — a) = cos a; cos (90° —a) = sina.

) DopMynbl cyMAsL W PASHOCMUL Y2A08:
sin (x -+ y) = sin x cos ¥ -~ cos x sin y,
sin (x — y) = sin x cos y — cos x sin Y,
cos (x -+ y) = cos x cos y — sinxsin y, -
cos (x — y) = cos x cos -} sin x sin y,
tgxitgy
tg(x4-y)= I—tgxtgy’
tgx—tey
tgx—y) = l-i-tgxtgf

|

|
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r) PopmyJibl 0goliHbX Yea08:
sin 2x = 2sin xcos X,
cos 2x = cos? x — sin® X,
{uan: cos2x = 1 — 2sin®x,
cos 9x = 2 cos?x — 1],
2tg x
tg 2y = "_l = EE_"EF

7) DopMyJiLl nOA0BUHHOLY Y2A0B:

a4/ 1 -cosx

ces —x— = l/ 92
/[ 1—cosx
X i
gy =% _i/ I cos x

(3HaK - WM — onpefeasiercs no Tabmue Ha - CTP 99).
YnoTpe6urensibl TakHxKe (opMyJILL:

X | —cosx
I g =i kit |
x sinx

g5 = TFcos#"

anreGpaHyecKiX CyMM TDHFO-
npon3BeeHHs («npuBeieHHe
ups\mpouamm»):

~e) Dopmyasr npeoGpasoBaHii
loMerpuuecknx ynkunit B
K Buny, ypsoGHoMmy s Jiorapr

x4y x—4Y

S 05 T 5

'sin x - siny = 2sin —5 S 5




Tpuzeromempus

- : Ly kel
sin x — sin y = 2 cos sin —5»
X xX—y
€os x + cos y = 2 cos 5 €05 —5
s Xk Y y—x
cos x — cos y = 2sin D) sin Sy
9 X o Xl
— 2sin 5 sin—g
sjn(x—i—y)
tgx+ Y= "go5xcosy
sin (x — y)
Bx— 1Y =" rcosy

#) QopMyibl  OpeopasoBakys  NpoN3BefeHHil  TPHTOHO-
MeTpnueckux GYHKWHA B anreGpanueckue CyMMBL:

sin x - cos Y = —5~ [sin (% + ) + sin (x — y)}
COS X - COS Y =~ {cos (x 4+ y) + cos (x — Y

sin x - sin g -_——-~§—[cos(x+ ) — cos (x — )]

79. ®opMyaw KOCOYroJibHbIX TPEYroJbHHKOB

a b c
a) Teopema cunycos: SN amB T
13 (. S
6) Tevpema Kocumycos: cos A=—%—.

e ammi o P e e b i n e e foashcidy bat S onad
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A48
4 b tg —5
B) Teopema manzencos: e
a—b
g 2
r) Bulpamenne yrios TpeyroJbHHKa uepes ero  cro-
pousil):
A1/ e=0r=9
sin—4- = s :
A ]/ plp—a
€os 5= = ==
5= ]/ p=bp—=0
2 pip—a

n) Buipamenue paduyca onucarnHozo Kpyea uepes CTOPOHES
H yrasl TpeyrodbHHKa:

a __b____ ¢
R=53rA=2snB_ 2sinC’
at+b+c

B 2 (sin A - sin B - sin C)
Hin

jol
= A VT e
4c05v2—cos 5 cos 5

o AL SN
1) p—aneck H padplie — MOJYNCPUMETD TpeyrobiiAka

(.O = ___a-l-i;l-c)_
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e) Buipawenne paduyca 6nUCAHNOZ0 Kpyeq Hepes CTOPOHB!
U YIaH TPeyrofibHHKaA!

(p—a)(p—>b)(p—2)
I’=V D

el B C
asin—g sin—%5

HIH

r=

2
cos 9

%) DBulpaeHne naowadu mpeyzoabHUKE uepes  ero

C'I‘Opoﬂbl H yr‘.ﬁb!:
S=V plp—a)p—b)(p—o)

1 ) a*sinBsinC
S=?absmc BS=—"pn + -

80. Pemenne KOCOYroJbHHIX TPEYroJbHHKOB

Pemenue

L/w—mm—n
p(p—a)

']/(V—Qw—m
plp—b °

V (p—a) (p—b)
p@—rc)

JlanHble

a, b, c tg

l

tg

A
2y

B
th

C
2N
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I podoaxcerue

A+B A e
2 = 00" — =5 e amie
a—b A-+B

=T g 57 2
A+ B A—B

2

UeHHAM ""_2_ H

{(no HailieHHBIM 3HA-

BLIYHCJISIEM YTJIbI

asinC
Au By ¢c=—gpa

A = 180° — (B -+ C);
asinC
sin A

a, B,C

as]nB‘ il
' b="3 A \ne

a, b, A sm3=5%ﬁth=1wt4A+By

asinC
L= "Ti0 A
sin A

SRR L L

) Ecnit @ > b, To B nMeeT OfHO 3HAYEHHE, MCHDIIEE ap°.

ECMH a < b, 1o a = b sin A, To B HMeeT Apa sadenis: B, < 90°
EB== 180° - B,, i Kaucjoe 13 HEX RACT CBOC SHAUCHUS s C e
y;-am'“ cayyae safaua ponyckaeT [Ba PeLIeHH: (ocTpoyro/IBHbLH K TYTIO-

OJILHBI. TP-KH).
Run)Emu a<bua=p sin A, To B=90° (Tpeyroabiik npAMOYTOJlb-
. To sin B > 1, HuTO HEBO3MOIKHO,

Ecrma<b n b sin A,
i }’CJ’IOBHTIM sapaydH, HE CYuLECTB}“éT.

TPeyroJisHHKa, YAO0BJETBOPAIOUIECrO

——ee




MEXAHHUKA

1. MpenaMer MeXaHHKH H €€ HacTH

Mezanuka — nayka o psmkeHnn u cuiax. Owxa paspe-
asercs Ha: 1)  kumesamuky, H3Y4aOWYI0 TOJBKO CaMo
IBH7EHHe, He MHTEpecydch CHJIAMH, KOTOpble ero BEI3BIBAIOT,
92) cmamuky, ¥3yyaioulylo CHJLIL, AefcTBYIOUHE TaK, UTO OHH
He TpOHIBOMIT JBHKeHHs (¢B3aHMHO YPaBHOBEWHBAKOTCH»),
u 3) dunamuiy, 33HAMAIOLLYIOCS M3yYeHHeM B3AaHMHOH CBASH
MEXy CHJIAMH 1 NPOH3BOXHMBIMI HMH JIBH:KeHHAMH.

Kpome Toro, Mexammka pasjensercs mua: 1) mexaHuky
a6Co/IIOTHO TBEPAOTO TeJa, T. €. TAKOro Tena, KOoTopoe HH
mpil KAKHX yCIOBHAX He Jedopmupyetcs; 2) Mexasuky
H3MEHSEMOro TBepAOro Tena (ConpomueAeHie Mamepuanos)
¥ 3) MeXaHHKY KHAKOTO H Ta3oo0pa3HOTO TeJa.

I. KHHEMATHKA
2. MocrynaredbHoe JABHIEHHE

Jsikedne Tena HasbizaeTest nocmynamenbHslr, €CJIH BCE
Gr0 TOYKH JABUXKYTCH COBeplj.leHHO OJIHHAKOBO, TaK 4TO
BMOJIHE JAOCTATOYHO H3YUYHTL JBHHEHMNE O,IlHDl"l TOUKH A4
TOTO, UTOOB! 3HATh M JBHiKeHHe BCero TeJa. B NMOCTYIaTe/b-
HOM JABHIKEHHH BCAKasg NOpaAMas, COeAHHIOULAs Jio0ele lBe

s Aofbdib el Bhe. won oo s o dach o Lok

\
}
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TOUKH TeJd, BO BCe BpeMA IBHIKEHHA OCTAeTCS NapajuiesIbioH ﬂ
camoit ceGe (cm. prc. 37) “

Pue. 37

3. Tpaexkropus |

JluEna, KoTopyio onuchBAeT ABHIKYILAACT TOUKA, Ha‘%;
Baerca ee mpaexmopueti. JIBuieHis TOUKH pasﬂenmmca .
Ha npasosunelinee rcpueoﬂuﬂelfubre B 3aBUCHMOCTH OT BIHL

TpaeKTOPHH.

4. 3aK0H JBHIKEHHA

Jpixenne Touxn -BroHe oOnpelelsercs, ecaH H3BECTHA
TpaekTopust aBH;Kymieiics TOUKH M  3ajaH gaxor ee 0surice-
HUg, jalompil B 3aBHCHMOCTH OT BPEMEHH pacCTOsHIE JBHIY-
UWefics TOUKH OT HeKOTOPOH HEMOJBHIKHOI HAUAILHON TOuKH
Ha TpaekTopums, mpuueM PACCTOSTHHE H3MepseTci 10 TPaeKTo-
PHn 3ro  momer OmTh CAEJAHO [PH oMoty TaGaHILb!
(Hanpumep pacnucanne Moe3joB). (opMyJIs! B rpafuka.




I
i
iw
,,
|
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5. PapHoMepHOe HBHM(eHHE

Ilpmikenne HA3LIBAETCA PABHOMEPHLIM, eCau B JioGHe
paBHble TIPOMEIKYTKH BpeMEHH TOYKd MPOXOJHT —ONHH3-
KOBHe OTpe3KH TpaeKTopuH. CKopocms paguoseprozo 0suoie-
HiA ABISETC TOCTOAHHOM M M3MepAeTcs OTHOLIEHHEM NpOH-
IeHHOTO TYTH S K TOMY BpeMmenu {, B TeueHHe KOTOPOra
nyTh Gbia mpoiifen:

S
v="p [l

OTKYyNa cleayer
s=ut (la)

(3aKOH PAaBHOMEDHOrO JBHIKEHHS).

3a eAMHHLY CKOPOCTH TNpPHHHMAETCH CKOPOCTb TaKOro
PABHOMEPHOTO JIBHMKGHHS, B KOTOPOM B eJ\HHHILY BpEMeHH Npo-
XOAHTCS eJHHHUA pacCToAHuA (MeTp B CeKkyHiy — M/cek,
KHJIOMETp B uac — &a/uac M T. A.). B cuereme CGSY) enunnua
ckopoctH 1 cm/cex.

6. BpamareanHoe ABHKeEHHE

Bpawameasnoin  Osuscenues WM paujeruesm Hasbl-
paeTcA TaKoe JBHJKeHHe TBepAOro Tela, INPH -KOTOPOM JiBe
€ro TOYKH OCTAlOTCSl BO BCE BPeMA JIBHIKCHHA HEMOJBHIKHLIMIL
STH JiBe HEMONBHIKHEIE TOYKH ONMPEJJAIOT MPOXOASILYIO
uepes HHX TpPAMYIO — ocb 8patyeHus. Bpauienne Ha3. pasuo-
MEDHbIM, €CTH B DAaBHEE [POMEKYTKH BpeMEHH Telo MOBO-
PauHBaeTCA BOKPYr ocH Ha pasuble yrae, OrHowenne yraa

1) Cwm. crp. 20.
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noBopoTa K COOTBETCTBYIOUIEMY BpeMeHH H3mepser yeao6io

CKOpPOCME BpALIEHHS.

%a EAHHF],[HH; YrJI0BOi CKOPOCTH HA TPAKTIKE l’lpllli[‘:{\{:.g?ol';
o6opom 6 cexy#dy wan oGopom 8 Mumnymy, T e;, {,’M 'rc):'xo
CKOpOCTH TAKOTO PaBHOMEPHOTO DPANICHHS, B KOeT'JaI::T OJHH
3a eMIMHHILY BpeMeHH (CeKyHAY H/ MHHYW&‘G% e et
NOJHENT 060pPOT BOKPYF OCI. B cuHcreme 4 (1/cer).
VIJI080ii ckopoctn spasercs paduarn 8 CeKy Jﬁ KA ast
OHa npeAcTaB/seT yrioBylo CKOpOCTh, MpH KOTOpO"{ i
Touka Tena 3a | cekyiy NPOXOAMT MyTh, PaBHLE

Teso TIOBCpauH-
CTOHHIO OT ocH Bpauienus. IIps 3TOM BCC
s npuGanziT2/bHO 57°17" (ojiuE

Baercsl Ha yroJ, paBHBIH
paduarn). :
q’OPle!Yﬂb!. Bhipakaiomue  Yriosyio cKOpOCTb  BPAILCHIIT
=N 0
T == 01N 12a)
w=2an (2), i =5=sgn
o 0060poToB

rje o — yraosas ckopocts B I/cek, Tt — UHCI
B cexymnay, N — uncio 060poToB B MHRVTY: o0 oo
Ecan T — nepuod 8pawjeriis (Bpens, . B

Ay ) 9) np-
copepiraer moammit oGopor), 10 T= "~ 1 gopriyaa (2)

lliMaeT BHI:
25 ®

7. Jinneiinas ckopocth NpH ppateHHsH

gas Touka Bpa-

eJb
skercd  OTA 0 OCBIO. Oua

OCTh oTopoil  JIBH Sne
SHopocre, e | KOTOR o aunedinott €

Waiomerocst Tejia, HAa3HIBAETCA €
BhipaykaeTcA (hopmyJaMH:




Kuremamura

v=wr(4), v = 2rrn (4a), v= ;r s (40)

[ © — yrJoBas CKopocTh Bpaumewws B l/cex, r— pac
CTOSIHHE TOUKH OT ocH BpaimieHnd, JluHeliHas CKOpOCTb TOUEK,
JeIKalNX HA OKPYZKHOCTH Baja WM IIKHB3, HA3LIEAETCA
OKpYICHOL CKOPOCMbIO BaNa WM IIKHBA.

8. 3aKoHBl peMeHHBIX TMepejay M 3yGuUATHIX KoJaec

Okpy:KHbie CKOPOCTH JiBYX IWIKHBOB, COGJHHEHHBIX pesen:
woii nepedadeld (cM. puc. 38), uWAH  JBYX COTMPHKACAIOULHXCH

syélfambrx K0Aec JOJIKHEL GBITh paBHBl, OTKYJAa CJaelyeT:

Wy = Waly (5)
HJIA

L ] 5
0y a)

The @3 W wy, r; H ry COOTBETCTBEHHO YIJIOBEIE CKOPOCTH
H pajuycH -IBYX COGJMHeHHBIX WIKHBOB HAH konec. Takum

Kunenamuxa

06pa3oM, YIVIOBHE CKOPOCTH LIKHBOB HITH KOﬂeDc olﬁ)pam‘nu
MpOTIOPUHONAJBHE! HX pajHycaM HiaH nuamerpaM L, T(N)
OrHomeHHe uHcjaa OOOPOTOB  BEJIOMOTO mn}ecaa mni_
K yucay oGopoTos BeAyulero (N,) na3pBaeTcs nepeoad
HbIM  HUCAOM: i
b= (6)
[lepefaTouHoe unCjQ paBHAETCL OTHOLIEHIIO ,una?igflg:;o
Dy w D, uan unucen 3y6uo 2z H Z2 peflylmiero H BeJO!
Kogslec:
— Dy 23
0. Bunronoe JBHIKEHHE

PaBHOMEpHBIM GuHIMOBbLM  OBUICERUEH HasbiBaeTcs TaKoe
ABMiKeHMe  TBepjoro  Tena, B
KOTOPOM OHO  PaBHOMEpPLO Bpa-
Waercs BOKpYr HeKQTOpoH OcH
H B TO JKe Bpems  CoBep-
laeT BROJIL STOI OCH paBHOMEpHOE
nocrynarensHoe  ABHiKenne (CM- < U Burma
puc. 39). Takoe ApiiKenHe, HaNPH-
Mep, Ml TpHAaeM BHHTY TIpH €ro
BRupynBanun. [lazos R BAHTA
HasblBaeTCA paccrosiHue, Ha KOTO-
PO BHHT nepejBuraercs Mo OCH
3a ogun oGopor. Ecan y — CKO- Puc. 39
POCTH TOCTYMATEJLIOrO JABHIKEHIT
Bumra, n-— uncjo ~o6opoToB B
CekyHy H © — yrjioBas CKOpoctb B pan
h (8a)

U= ii’-l"l (S)r U:-ﬁ L

papax B CeKyHAY: TO
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10. PaetioycKkopenHoe JBHIKEHHE

Pasroycropennsin dsudcerues HA3LIBACTCA TaKoe JBHKE-
HHEe, B KOTODOM BEJHYHHA CKOpPOCTH BCe BpeMs yBean'u-
BaeTcs, W 3T0 yBeJHYeHHe TPOMNOPUHOHAJLHO —BPEMEHH.
Tomyuaromeeca mpH 3TOM NPHPALUEHHE CKOPOCTH 32 KAXAYIO
CeKYHJY HasnBaeTCsl yckopenuer (w). YcKopeHHe H3MepAeTCA
Ha TpaKTHKe B MeTpaX Ha KBpajpaT CeKyHAp!l (at/cex?),
B cHcTeme CGS — B cmfcex®. B cayuae paBHoyckopeHHOrO
JBHEHHSI C HayalbHOH CKOpPOCTBIO U, M YCKOpeHHeM w
CKODOCTb U H MyTh § MO HCTeYEHHH BpeMeHH ! BEIpAXKaloTCst
opmynamm:

U=y, wt )

12
§= Uﬂf"i‘ _u;__'- (10)

11, 3akoun nagenus tea

Ceobodnoe nadenue meaq mop AelCTBHEM CHABI THIKECTH
SIBAETCA  PABHOYCKODEHHBIM  [BHMCEHHEM; B 3TOM CJyude

yekopenue ofo3nauaercs OyKBOi g (yckopewue cunvt ms-
Jcecmu) W PaBHAETCH:

g =981 m/cei® = 981 ca/cex?.

B croGonnoM magerun Ges nauasbHoit CKOpOCTH (vp = ()
Gopmyamt (9) u (10) umelor Bujg:

U= gi, (11)

12
s=5-. (12)

|

12. HopmaabHoe ycKopeHHe TNpH BpaleHnH

Tlpy papHOMEpHOM ABIZKEHHH TOYKH MO o:cpb”““"‘;‘;";p“;:ﬁ;
MECTO (enmpocmpesumensroe, WL Hopﬂﬂﬂb”"e'ngmeﬂm s
B pesy/ibTaTe KOTOPOro TOUKA, OTKJOHAACH OT ﬁauoe el
HanpasaeHuio KacarebHO, noJyaeT paursuoyc:{opKo i
HMe 110 mampaBjemmio K ueHTpy. De3 3TOro ytzCMPECTp 199),
Npofonkano Gel  JBHCATBCA npﬂMOJIHHEﬂ[:[O ! :

LlenTtpocTpeMuTe bHOE yCKOpEHHE paBHO:

v? (13)

W= """

Hile
e v — nuueitnag  ckopocTh TOUKH, a r— eemgil{%ist_)ﬁ s
OT [leHTpa OKpPYIKHOCTH (papuyc Bpa
dopmya (4) u (13) creayet: P
w, = w?r.

[ ]

13. CapmonHueckoe Kogefanne
ja3piBaeTCA JIBIIKEHHE, KO- |

TCapsonuseckum roaedarues

HOCTH OCHOBaHHE
Topoe copepmaer mno  AHAMETPY OKPYH{HameTp e

lepnengukyspa, onyuensoro Ha SToT A Mepuodosm 2apio-
BHOMepHO JiBHKyIlefics MO OKDYIHOCTH. ‘P T o,
Hl4eckozo  KkoneGanus Ha3bHIBAETCA HPOME:(ay onuuer BCHO
Tedenie Koroporo oTa MOCHACRHAR TOUHE oo apmo-
OKDyiHOCTb, o mCTeyeHMH MepHOAA COBEP Hoe MOJIOMKEHHS
Ujeckoe KoseGanme TOuKA BepHETCA B HCXOL yro B MOMEHT,
YAeT HMeTh Ty ke C€amylo cKﬂpOC}'Ei‘h-t  — yrJaosas
O0TRercTRylOMuU{i  Hauady nepHoAa. ol {leHTp OKpYH-
“Opoctr ppamenust pajyca, COCAHHMOWErO '& i 1o
OcTh o NBHKYyIeHcA 10 23T0i'{ OKpYHKHO
TC

"epon koneGanma T paser —5 -
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II. CTATHKA
14. Cuna u ee uzobpameHHe

[lo nepmomy 3akony Holotona (cM. €Tp. 122) Teno,
npejflocTaBJeHHoE caMomy cefe, HAXOAHTCA B TOKOE ML
ABIKETCS MPAMOMHHEHO M paBHOMepHo. Besakasm mnpiuHHa,
WaMeHsmiomas 5TO COCTOsiHHe, Hassiaetca cuaof. Cuaa
onpefieseTcst CBOeli BeJHUHHOM, HampaBJaeHUEM
H TOUYKOH NpHJOKeHHA BenHulHa CHJB NpakTH-
yecKH H3MepAeTCA B BECOBLIX eH-
HHlIax (rpamMmax, KHJIOrpamMax,
ToHHax)!), HampaBJleHHe COBna-
naet C Haﬂpaﬂ.’IEHHEM TOro JABH-
JKeHHs, KoTopoe JaHHasi cHJa Co-
o6 uia 661 Teay, Haxo JuBUEeMycsa
J0 npuuox(emm CHJIBI B COCTOSI-
wiu mokost. CHaa  rpafHueckH
u300pakaeTCs GeKnopoM—oTpes-
KOM, Hauajlo KOTOPOrOo HaXOJHT-
cl B TOYKE MPHJOKEHHS CHJIBL
yKasblBaeMoe CTPEJIKOH HampapjedHe COBMajaeT ¢ Hanpas-
JieHHEM CHJIH, H AJHHA MpECTABIsiel B HEKOTOPOM Maciirae
semiunny cuist (AB ma puc. 40). Touka NPHIOKEHHS CHJBL
neficTBylomedi HA TBEpAOE Teao, MOKeT OHITL Ge3 H3MeHeHH:d
NefiCTBISt CHJIBI B3SiTA IJie YTOMHO HA NpPAMON, CcoBnajaouieit
C HanpaB/eHHeM cuabl (TaK Ha3. aunuu Oedcmeus cuast).

Prc. 40.

15, PaguopaeiicTBylomada cuia

Pasnodeiicmeyiouied cuoli JIBYX M HECKOMbKHX CHJ
HA3LIBAETCA CHJId, MOTyllad OJiHAa MOJIHOCTBIO 3aMeHHTh . 3TH
cocmagasiouue clAbl, T. €. TIPOH3BECTH TaKoe e H3MeHeHHE

1) O egunHue cHiLl B cHeteMe CGS — muHe M. cTp. 122,

Cmamura 115

B COCTOSHHM paBHOBeCHs WiH ABIDKEHHS Tend, .10 1 BES

COCTABJISIONLNE. 3aMeHa HECKOJbKHX CHII ofHoOll  paBHOJIEIT
CTBYlOmeii HA3LIBAETCA ~CAONCEHUEM CUL. Ecom ~pasrojeit
CTBYIOILAsT HECKOJIBKHX CHJI oKasbiBaeTcsl paBHOMH HyJo, To
STH CHJIBI HE MPOH3BOAAT HHKAKOro ,LleﬂCTBHH — He H3MeHsIoT
COCTOsIHM MoKosi MM MpsiMoJeiinoro  H paBHOMEpHOro
IBH3KEHUS — STH CHJBl HAXOJATCA B pagHOGECUL

16. Mpasuaa caomenus cHA H 3aKOHB!
HX papHOBeCHs

o oduoi npasod (HMelOT

1) Ecan cHn icrmeytom 1 -
) bl Qeliemey To paBHOjefiCTBYIOULAA

o6yro qunwio deiicmaeus, puc A1)
Chaa mmeer Ty ke JIHHHIO
AeficTBust;, no BesuuHHE OHA 5
PaBLa pasHOCTH MEKLY CYM- e Jxe ke Jne 352
Moii penmumm cum,  jeil- g e 1]

CIBYIOIHX B OfHY CTOPOHY, R
W cymmoil BesmumH  CHI, R,{3;5+‘3’5)—(2+3)=5;5K2
Melicreyomux B ApYyryIo P 41

EI‘OPOHy; HanpasjieHa OHA
Ty cTopoHy, rie sTa CyM-
A Gom1ue,

5l CYMMBL
J5i paBHOBeCHs TaKHX CIHJI HeoGxoziuMo, 4TOGH! CYM

ach
Ulgupy cun, peficTByloUlHx B OAHY CTOPOHY. pﬁ‘?gﬂy
“YMMe penmumm cms, AefiCTBYIOULHX B Jpyryto xopﬂ‘l‘('.;!
M0 tagux cun gné, TO OHM TOJBKO TOTAZ HE élnenh!
. PaBHoBecHy, xorpa pasHel 1O peJlHYHHe W HAOpa

NpoTHEONOMOIK HBIE CTOPOHB!

) Ecam fge ciaibl TPHJIOZKEHEL B onHoOil TouKe H pacno-

To paBHOJeil-

100icer 5 ry (puc. 42)

nod yeaos napyr K BpYrY

¢ Y soOpazKaercs
H";:ZY!OHLM Mo  pespupge M HAMPABJCHHIO n300p: o

e
TOHanbio napasienorpaMMad, nocTpoetHoro Ha B
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H300paKaOMHX  CKJaJbIBaeMEle  CHJBI (3akoH napaaaeno-
zpasma cun).

Takue IBe CHJIEI HHKOrja He MoryT ObiTb B paBHOBECHH.

P

R-pabrodedcmbyowan

T Ps
Puc. 42,

R-pabrodedcmbyrowan £ F, Fyu Py

.

Puc. 43.

3) Eciu B OnHOil TOuKe NpPHAOXKeHH! TpH H Gosbwe
cunil (pEc. 43), To ana moJyveHnst HX pasHOJeficTByioweil
ClEIyeT B3 BEKTOPOB COCTABMAIOMMX cHit Py, Py, Py, Py
TOCTPOHTH JOMAHYIO JIHEMIO; ee sambikalomast (AE Ha puc. 43)
NpeJICTABUT MO BeJHYHHE H HANPAaBJEHHIO PaBHOAEHCTBYIOMLYIO
CHITY.

Jlnf paBHOBecHsl TAKHX CHJ JIOMaHaa JOJKHA 3aMKHYTHCA

(¢«3aMblKaloLLas JOJIXKHA paB-
HATBCH Hymio»). B ciayyae

P P, TPeX CHJI OHH JIOMHKHB!
A h R éz 006pasoBaTh _  TpeyrojbHHK
A £y (puc. 44).
' 4) Ecsm ape cunml na-
Puc. 44,

paAaneAbHsl N HaTIpaBlieHsl B
odny cmopory (puc. 46)
TO paBHOfECTBYIOlas CHJA N0 BeJHUHHE paBHa CYMME
BEJINUMH COCTABJSIONIMX CHJI, HampaBjieHd B Ty 3Ke CTOPOAY
H JIeNHT TpPAMYIO, COELHHAIONLYIO TOUKH TPHJIOHEHHs €O
CTABJAIOMEAX CHJI, 06GpaTHO NPONOPIHOHANBHO HX BeJHYHHAM:

Ten

mugonoaoscHse cmopons (puc. 45), TO P

CHlla no BeJHYHHe paBHA

CHJl, HanpasjeHa B CTOPOHY Gonbltel 1
NpHJIOZKEHHS

COeqHHAIONLYIO  TOUKH

Blewnum oGpasom obpaTHo Nponop
aKHe CHABl Tak:ie HHKOrAa
Beenn, Ecam cuamt Py 1 P paBHbl
0103110 Hanpan/ensl, TO OHH HE HMEl
MO npouspofsT BpamatesbHoe ABMKEHHE TEd
Clilbl oGpasyloT Tak HashiBaeMyio napy cua.
6) Ecai nMeeTcst HeCKOJIbKO Napaiielbh

0 "yx pasHOzeficTBYlOLLAA
Oyzer raie napansenvia
"™ ¥ no mennuuHe paBHa
Pasnocry  meskgy cymmoil
S, nefiersylomux B OAHY
TOpoHY, u cymMoli CHJI,
Q_?Hcreyiomnx B Jpyrymo
qODDHy (kak uw B CIY-
4 ). Ona npuoKena
Takoif Touke, OTHOCH-

B Hymo.

- 1
bHD KOTOpoii cymma MOMEHTOB )

Cmamuka gt
& rM 8
. £ -
Sl F::‘ ]P,
5 Ny d ; { v
R=F*A\| 4 p R:BFs
AM:MB=B,F, \\ 1 AM-MB=F7Py
= Puic. 46.
Puc. 45.
Takre ciibi HHKOPAQ He MOTYT GuiTb B PaBHOBECil - o1
5) Ecau gpe cuawsl napaasenshst H HanpasJe

apHOJeHCTBYOMast
Ti BeJIHYHH COCTABJSIONLIX
JCANT TIPSMYIO,
cocTapasiiomux - CiJh,
LHOHAJIBHO HX BeuiuHHaM.
He MoryT ObiTb B paBio-
no BC‘J'IIIIIHHE“I! l'[pOTHB?—
oT paBHOAEHCTBYIOUICIL
Takne nBe

paBHOC

wx cua (puc. 47)
sl

st PR g
ot Mot

7
R=(R+B*R)-(B “B) g
My (3)+;4~(;%) '%ﬂ(é)* )M (B)-0

Puc. 47.

BCeX COCTBB.’IHEOI.U.HX cHa

') O womentax cun cm. cTp- 118
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Jas paBHoBecHsl TaKHX CHI HeoGXoAHMO, uTOOEI CymMa
peJIFUMH cuJI, AEHCTBYIOIIHX B ORHY CTOPOHY, paBHsIAch
CyMMe BeqHUHH CHA, JeficTBYIOUHX B JIpYryio CTOpOHY,
u kpoMe Toro, uTo0bl CyMMa HX MOMEHTOB OTHOCHTEJIbHO
moGoro LEHTpa paBHANACH HYJMO. B MPOTHBHOM cayuae OHH
moryT ofpasoBarh Mapy CHil. :

17. MoMeHT CHJBI

Monenmom cuabl OKOJO [AHHOI TOUKH (YeHmpa MOMEH-

mo8) HA3bLIBAETCH NPOH3BEJEHHE BEJHYHHBI P sToit cHJLI HA

ATHHY TIepTieHAUKYIspa p (naedo),

N, ONYIIEHHOTO H3 1eHTpPa MOMEHTOB

| Ha JMHIIO JIeHCTBHA 3TOH CHJIBI
(puc  48):

|
shbg wf 8
1i M=P-p (15)
: 1P Moment HaMepseT Bpamarelb-
! Hoe JelicTBHe JaHHON CHIIbI
| . pokpyr 3aKpervieHHOTO  UeHTP3
v MOMEHTOB H HMEET MOJI0/KHTe bHBIH
HIH OTPHUATENBHEI 3HAaK B 33
BHCHMOCTH OT TOTO, CTPEMHTCS
MM OH BpallaTh BOKPYT LEHTPA
MOMEHTOB N0 CTpeJKe 9acOB (kaK, HampHMep, OKOJO TOUKH
N) uam TpoTHB CTpenkH uacos (KaK, HampHMep, OKOJIO
ToukH N).

PHc. 48.

18. TeopeMbl 0 MOMEHTAX

MowmenTt paBHOfeHiCTBYIOUIEH CHJBI paBHACTCA CymMme MO-
MEHTOB COCTABJAIONHX cia (meopesa Bapunvora). s Toro
4yToGE TBep/iOe TeNO C OAHON HEMOABMIKHON TOUKOH omopb!
HAXOJHJIOCh B PABHOBECHH. HeoOXOAHMO H JIOCTATOMHO, uTOOb

Cmamuka 119

CyMMa MOMEHTOB BCeX CHJI OTHOCHTEJBHO 3TOl TOUKH paBhHs-
Jach HYJIO.

19. LienTp TAMecTH

Llenmpos msascecmu JaHHoro TeJa HasbiBaercs TOUKA
NpuoKenusl paBHoOjeiicTBYylomeil BecoB BCeX yacTHL, cocras-
JRomuX JakHoe Tejo (TouHee — |
TouKa mepeceuenHs JIMHHI JeHCT-

BHsi paBHOJeficTBYIOUHX CHJI BEca
UPH pasiinuHBIX NOJIOMEeHHsX Teaa
OTHOcHTesMBHO BepTHKain). Ecai

P1. pg, Pg,... — Beca STHX HacTHLL

X1, X,, Xg,...— paccTosiHus HX

A0 HekoTOpOIl mJOCKOCTH, TO pac a b

CTosiume X, HeHTpA THIKeCTH Tela ) >

10 Toii ke MJOCKOCTH BHIPAsNTCA

pMy Joif: Puc. 49
M_————Wi"“ (16)

Xnp =
4 P+ pat Pt

B -

B ciyuae paBHOBeCHS TsyKesoro Teda BEETHKaJIb, ! r'tr%?[ KEy

AeHnagn uepes ueutp THAKECTH, JloAZKHa npoumﬁqegesa“ﬂom
Ooper M (puc. 49, a) wnan BHYTPH xonrypa, 006paso

Kpaii )

MU ToukaMi onopl Tea (pHC. 4%, ). -
M B MoJOKeH I PABHOBECHS UEHTP Til ecti sa;;gl:;ii
Ranppicimee nosokenne, TO paBHoBECHE Gynet Heycmot s

il fiuesiat; HakoHel ecJii 1pH
R e ' lopecHst BLICOTA

BUIHX oTKJAOHeHHSX 0T 10 ]
®HTpa TesitecTH He MeHsETCs, TO PaBHOBECHE 5yggT ﬁiiﬂgi
wugeun, Tpumep: papnosecke Mapa Ha BBITYKS

OCTH, na pormyToii M Ha INIOCKOCTIL
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20. LleHTpb! THAMKECTH MPOCTHIX reoMeTpHUECKHX

duryp 1 Tea

2 3/6

Pue. 50 (a — ).

UepTex [MosoMenHe (eHTpa THHeCTH (0)
a ] a Ompeaka npamod —B ero cepe-
AHHE
6 OxpyosicHocmy — B e UeHTpe
a
/) ¢ Tpeyeoavbuuka — B TOUKe nepece-
fity)
wor yeHHsl ero MeaHan
8 Lt/

2 Mapaasenoepasnma — B TOUKE mepe:
ceyeHHs ero jpHaroHaned

9 Tpaneyuu — 1) na mnpsiMofi, coepd-
psomelt  cepe;HHbl OCHOBaHHH, 2) Ha pac-

crosmui fg = s il T oC
= i g OT OCHOBaHHA
a ¥ Ha paccTostHi hp m-—’i ln s 10 e
3 a-b

oT ocHOBaHHA b
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[1podoadcente

[lonoskenue uentpd sukectd (O)

YepTex
O
w W 2)

Puc. 50 (e

.c pepHHoil HA paccToAHIH 1/, sToil NP

— a). i
\‘—-____——/

¢ Kpyea — B €ro LeHTpe.

ac HeGoabiloro ceamenma — Ha hm;ir
ero ciMMeTpHH, Ha paccTosIHIH /o
ocHOBaHHA

g ITpuamol 1 :(u.uu_iapa —na L;.i,;’.‘x%l‘l;r[’el
npumol‘!, cocmmsuemeﬂ uenT%u §
BEPXHEro M HIKHEro OCHOBAHH

it
u  IMupamudo. 5 mu{.-_m——ua C{:gg;ﬁ{é
coemnmlomeﬁ LeHTp THAKECTH o

AMOi

oT ocHOBaHH A

x Llapa — B €F0 neHnTpe

—_ cn ero CHMME-
a2 IMoaywapus ua OcH ;1
TpHH, HA paccTosHHH af, paguyca o7 LEHTP

uapa.
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. JTMHAMHKA

21. OcHoBHble 3aKOHB! AHHAMHKH
(3akoHsl HbloTOHA)

1) Beskoe Tesio coxpaHsieT CBOE COCTOSIHHE MOKOA HJIH
PABHOMEPHOTO MNPAMOJIMHEHHOrO JBHIKEHHS, TOKA 3TOMY HE
BOCNpPENnATCTBYIOT BHELUHHEe JIEﬁCTBYiOH.LHE HA TeJO CHJIB!
(saron unepyuu).

2) Yckopentre, coofmiaemoe Tesy JHAHHOH CHJION, MpAMO
NPONOpUHOHANBHO BeJIHYHHE STOH CHABM M o0paTHo mponop-
LIHOHAJIbHO Macce TeJid.

3) Besikoe JeficTBHE OJHONO Teja HAa J[pPYroe pasHO M0
BeJIHUHHE H l'lpﬂMO HPOTI!BO]’IOJ]O)KHO 1o Hanpasnemno TNpoTH-
BOZIEICTBHIO BTOPOTO TeJsa, NPHJOMKEHHOMY K NepBoMy (3aKor
| pagedcmsa Qelicmeus u npomueodeticmeus).

22. OcHoBHOE YpaBHEHHE JHHAMHUKH

it perde (w):
‘ F = muw. (17

23. EaMHMLB CHJIB

3 dopmyasr (17) BeiTekaeT onpejeseHHe eIHHHLLI CHJIB!
B cucreme CGS. 3a exunnny cuisl — 1 duny — npuunmaercs
CHJIa, KOTopas MpHJaeT Macce = | rpamMmy ycKopeHue, paBHoe
1 cm/cex®. Ecau B copmyne (17) m BHpameHo B rpammax
a w B c/cex?, To cuma F GyJer BuipamaThcd B JlHHAX.

Hpyrags, mnpakTuueckas eNHHHUA CHJB— | epamm-curid
nnn 1 epamm-eec (oGosmavenme I') ecThb cuna, ¢ KoTopoif
Macca, paBHag | rpammy, npuTAruBaeTcsi K 3emJe (HHaue —

Cuna (F) pasHa TpoM3BeJGHHIO Macchl (M) HA YCKO-

Jlunarnusa

123

cuna peca). [lpn stom yckopewne pasio g = 981 cajce

Orciona  corenyer,

yto obe eJHHHIB! CHJIbI — FpaMM-Ciija

T.
H Ha — MOFYT ObITh BLIpajkelibl OJHA Hepes ApYryio cog

HoleHHeM:
\I' = 981 duwe.

24, UenTpocTpemMuTEabHAA CHIA

Lenmpocmpesumeaprott cunot HasbIb
O0xofmmMast JJsl  paBHOMepHOro JBHIKEHH
Pagnyca R co ckopocThio .
Pagna m, To 5

mu*

AT 2
25. Pabora

Cunna F, nepeasuraionias
S, npoussoaut pabory
Jelns cynpl Fow mepeMelueHist S conna)lalg’l;:_

leTcs mpocTo mpouseeneHiieM CHJIE Ha myTb:

A= Fs

paGora

26. Exuuuyb padors

Th
Eenu cita £ poipaskena 8 KHJIorpammax, a my

aercs cuia (F), He-
4 1O OKpYMKHOCTH
Ecun Macca IBHKYLIErocs Te/d

(18)

reno0 MO HEKOTOpOMY [MYTH
B npocTeiiem cayuae, ecit nanpas-

A sB-

(19)

s5—B

ax
Merpax, 1o” paGora A BhIpamaetcda B KiLA02paMMosenp

(k") | kI

K 1 M I HHHMaETCH
OTet, BTo——paﬁgTa, KOTOpYiO HYIKHO 3aTpaTiTE:
Nonuary rpys B 1 & Ha BBICOTY 1 s

[

3a mpaKTHuecKylo eAMHHLY pa-

yToOR!
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Eqununel pabotet B cucrene CGS sBjsiercs 902, pasublil
paGote OfHOM JHHLI Ha nepeeulenHl B oauy cu. Ha npaktHke
noasayiotes eme docoyaest = 107 spzos, man 1y (TouHe:
Yg,00) KL

27. Belpaxenze paCoThl, €CaM HanpaBJjeHHE CHJI
HE COCMajaeT ¢ HanpaeJedHHeM NYTH

Ecan cuna F jeificrByeT He Mo HanpasjeHHio MyTit s, (0
KOTOpOMY fepejpHraeTcs Teno, a ofpasyer ¢ HHM yroJl
@, TO pIHuHHA paboThl onpefedfetcs (GopMyJioi:

A= Fs cosa, (20)

L]
{Besmun#a’ paGoThl paBHa MPOH3BEJEHHIO BEJNHYHHBL CHJIB!
Ha NyTh H HAa KOCHHYC YIJa MexJly HarpapjeHHeMm nyTti
11 HanpaBJ/ieHHeM CHJIBL)

28. Jusas cuaa

Kunemuueckoti snepeuetl, WIH 2cUB0E cuol, BHIKYILE
rocsi TeJa HashiBAETCA [MPOH3BeJeHHe MOJIOBHHLI Macchl Te/d
Ha KBajpar ero CKOpOCTH:

muv?

=—3 @n

(CiiegyeT NOMHHTb, YTO 3Ta BeJIHUHHA He FBJATCA CHJION —
3[€Chb MOKET BBECTH B 3a6my;KJeHHe CXONCTBO HasBamHill

Huramuxa 125

—

Nprpawenite KuHeTHueckofl 3HEPriH ABILKYIEroci Ted
PaBHO paGoTe jeiicTmylomux Ha 9To TeJo CHIl (meopexa
YeuabLy cin):

—5———g =

muv® m 002 A (22 )

29. MouwHocTb
Crioco6rocTh JBHraTess MPOH3BECTH ONpEAECHIYIO paf(;Tag
B HeKOTOPEII NPOMeXYTOK BpeMeHH Ol Pee/IeTcs ero Mo 2
Moo, MomsocTs  H3MepsercA  OTHOLIGHIEM anom{e%gTL

E"GOTH K COOTBETCTBYIOLEMY NPOMEKYTKY BpeMeHI (pa

CLUHHLLY BpeMeHH):
g @
V=

30. Equnuubl MOUHOCTH

a Mpakriueckumn efHHHUAMH MOIIHOCTH ﬂBﬂmmc?bﬂglgﬁ:

hag cupg —1 JIC (uan 1| HP) (raxweyHe VPR 0

(0), nponssopamian B opny cexyuay paGory B s fo ok o,
Oyab B cekynay) u Kuaosamm (K6M) = eHiEM:
OTH enuHHLL! cBfI3aHB! Mexy cO0O0il COOTHOUICHIES

1 JIC (I HP)= 0,736 Ksm.

. HOY —
Enunna momuocrs 8 cucreme CGS — 1 9p2 8 cekY Yy
CUNanbyoro nassamnsi He HMeeT.
31. Koadyuunent noJieanoro aeictsus
% HOCTH
¥x B kawpom peuratese sHauntenbHaR “23}%33:5 BHY-
OBuT we ma nosesnyio pabory, a Ha MP
i

- R E——
= —— =T — —— e =
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TPEHHETO COMPOTHBJCHH ! ABuraTens (rpenne u T. m.). TakuM
00pa3oM, TOJIe3Hass MOMLHOCTL [BHraTess BCerja MeHblue ero
noJHoli  MouHocTH. Koagppuyuermon noae3nozo dedcmotts
1 HasblBaeTCsl OTHOWeHHe nosesuoili MouwoctH Wnon K obuel!
BesiumHe satpayeHHoi mournocts W:

WUD.II
= —lrvj"— 124)

32. MomMeHT UHepUHH

[lpy ¥3yueHHH BpalleHHs TeJa BOKDPYF HEKOTopoil ocH
GoJbILIOe 3HAUCHHEe HMEET MOMEHM uHepyuu 3toro Tena. Mo-
MEHTOM HHEPUHH TeJd OTHOCHTEeJbHO NaHHOil ocH ab uaabl
BaeTCsl CyMMa MpPOM3BeJeHHI Macc my, M, Mg.. BCEX YacTHIL
3TOrO Tesa Ha KBajparThl pacCcTOAHUEl ry, rg, rg.. STHX uacTHU
7o ocH ab:

lap = myri + mord + mgri -4 .. (25)

B dopmyne (25) ciaraeMerx — GeCKOHEUHOE MHOMKECTBO,
A TaKkas CyMMa BhMHCJAETCH MeTOZaMH BhiCLlelf MatematHiH
(unterpassnoe ucUHCNEHNE)

33. MoMeHTH WHEPHHH MPOCTEHLIHX Teh

MowmeHT HHepuHH npamoyzonreruka (pHc. 51) oTHOCHTEIBHO
. 2

m
oci cumMeTpii AB = 2a pasen 3 D, rpe 2b — panua apy-
roit ocu CD.
MouenT HHEepUHMH Kpyea (puc. 52) paguyca R oTHoCH
7

m
TenpHO ero pauametpa AB pasen —j4 » @OTHOCHTeJbHO ocy

) m 3pech H HHKE — macca Teda

0
o ADYTOMY  (mpenue CKOALICERUA, HI

Hunanura

CD, NepuenuKyAapHOil K NJOCKOCTH Kpyra H NpoXoAsiLeH
mR?

Cpes ero uewTp, paseH 5

A
¢ 4 T
R D7
—Zg——e
Puc. 53.

Piic. 51 Puc. 52.

Movent mnepusn yuaundpa (puc. 53) OTHOCHTEJIBHO €ro
2

m
0CH pasen 5

34, Jusas cusa NpH BPALEHHA

Kupas cuna Bpaiaiomerocs Tesa peryHcJsercs 1o dop-
Myne:
i (26)

TR
e o — YrJI0Bag CKOpOCTh BpauleHHd, a | — mMoMeHT HHEpUHH

TeJla OTHOCHTEJBHO OCH BpalleHH.

35. 3aKOHB TPEeHHS

JKeHHH OjHoro Teaa

u mpenue 1 poda),
na

AUUTeBHO Gosbile TPEHHS MPH HepeKaTNBaHi’lIH ogta!i;)ro Te

¢ 'D-PYI‘()MY (mpenue Kaierus, HIH mpemfe P

; /

1) Tpenue, sosuuxaiomee TMpH CKOMb

1




128 Jurnanuxa

2) Cuna Tpeuna 1 poxra F He 3aBHCHT OT BesMuiHEL Tpy-
ULHXCA MOBEPXHOCTeil, @ TOJbKO OT KauecTsa moBepxHocTeil
TPYIMXCA Tell M OT CHJL, CiKHMAIOUlell TpymiHecs noBepx-
HOCTH (HOpMQAbHOL peakyui) i HanpasJieHHOI mepneHaHKY-
JAPHO K HHM (cM. puc. 54, a):

F =FkN, @27)

rae F —cuna tpenns, N — peqmunna HopmasbHof: peakuuH
u k— Koshpuyuenm mpenun npu  cronvvicenuu (koaghepu-
yuenm mpenus I poda).

3) Cuma Tpeuns 11
poza F npsamo mponop-
LHOHAJIbHA HOpMAaJibHO-
MY jaejaeHuio P u o6-
PaTHO IIPOMOPLHOHA/b-
Ha paguycy r nepexa-
THIBAEMOTO  KpYIJIOTO
Teqa (puc. 54, 6),
€CJIH JIBHIKYIIAsl CHJA

TOPHSOHTAILHO  HaNpaBlliea M NPHJOKEHA K LEHTpY Kpyr-
JIOTO TeJa:

Puc. 54.

p =
F=— (28)

rpe F — cuna tpenus, P — HOpMaJbHOE JiaBJeHue, r — pa-

AHYC NEPEKATHIBAEMOTO Tena, a f— kodppuyuenm mpenus
npu Kadenuil.

4) Ins tpenus 1 pola B MOMEHT Hauala JABHKeHusT Be”
JIMUHHA CHJIBI TpeHHsl (mperte n0KOA) HeCKONBKO GoJiplIC
CHJIEl TPEHHA NPH YIKe YCTAHOBUBINEMCH ABMIKEHHIL

Huuasura 129

36. Kosqiuumentss Tpenus HEKOTOPHIX Ted

I H
) Koagpuuuenrs Tpenns mpH CKOJIbIMEHI

a) B ppuxendd

k
Haseauie Tpymuxcs seulecTB
\ 0,21
‘*)’ryunoqyryuy.......-------“: 0,18
G JTYH MO JKENe3Y .\ o oo w e e e 0,44
CHEIO MO MEMEIY o & o o o o eioe me ot 0o 0,34
Ay6 no ny6y (napaaniensio BOJOKHAM) . . . . - : ‘0,48
1Y6 1o AYGY (meprengH<yAnpHo BOAOKHAM) . . - 027
€MEHb TI0 JYGOBOMY UIKHBY DR O B 0,30
CMEIb 110 YYTYHHOMY WKHBY « + « ¢ = = * = = *° 0,014 =~
Tallb MO JABAY . + . . - R DRGNS | s
L e AT
6) B nokoe
“""—n_
: s k
Haasapue Tpyuisxcs BeuiecTs
L il Dl

0,28 ao 0.38
............. 0.54

qu}'H Mo xeqaeay . .

Hy6 no gy6y (napasnenbno BONOKHAM) . - = - - - 0.62
Y6 o xyGy (neprenikyATPHO Bojedc sl o
EMeus Mo AyGoBoMmy WIKHBY -« « « * = = " " 0,027
TANL 11O JBAY o« . o » o = = = == **°

el ]
- 125 3ak, 974
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) Kosdponunenrs Tpenns NpH KayeHHN

Hazsanue TpyuHxcs peulects f—Bcs
eryﬂ MOETEDe BV NP S Cri i PG 9 0.046
ACCes0 N0 NKeTIRRY L Ui IR AR L e 0,05
Pesnuosas mmna no mocee . . . .. . .. ... . 0'24

S

i
};‘
}

f
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dU3SHUKAY
I. NPEABAPUTE/bHBIE OCHOBHBIE
MOHATHS

1. Macca 4 BEC

O smacce Tena, Kak epe KOJIUeCTBA SAKJIOUAOUIErOC B

em  pewectsa, cymar ro pecy: AAA AaHHOP
Macea nponopuuonansra secy. 32 em“;cié':uy Mac
epamm — macey 1 cu® sojst npH :
_ Bec meaa — cuna, ¢ wotopoit 3emas 0p "T’"';ﬁf.ﬂmﬁ
ceqe TeJo; 3Ty CHJY onpeneﬂﬂfo'r nOCpe,ﬂCTBOM npy
CoB, : '

Chl anHHMam

2. YaeapHulil BeC

TOrO
Yeavnsin eecon (d) meliecTsa HASLIBACTCH ::??umse'rﬁa-'
Bmecrna (3 ) B o6beMe OAHOTO KyOH4eCKoro Cail’ it
Tak: Kak 1 cu3 poupl seet | TO 3a ey YAE I

Cd npuHuMaloT yAeJbHLIT Bec BOIbL

3. IMaoTHOCTD

acca 9TOro Bellle-
caprumeTpa. TaK
JIHHHLI.Y ﬁJ'lO'I‘HOCTH

_ ITaomuocmenn pewectsa HABHBACTCA M
CTBa (B 2) B oGbeMe OAHOTO KyOHUeCKOro
aK | cn® poawl myeer macey | e rosae
UPiiumaior naotHocTs BOALL

k‘lxall Bonpoch! Mexaiikil BhIeJes B creudanpbtil oTAed «Crip:
y (eTp. 106—130). i

apoY:

AL

0 mecTa 3eMiH




Il pedsapumeasnbie ocroswbie nowamus

4. TaGaHub yNeJbHBIX BECOB (NAOTHOCTEN)

YNoTpe6UTeabHBIX BeUecTB

A VYiaeabHH#

Bec (1neTHOCTSH) (d TBepAHX

BemecTB (B [/cu® unu 2fcmd)

oT 22 10 4% onoea).
Byicyxofiaata

o2 o2
Ly 2=
Bemectso =8 Bemecerso e
A 88
Un On
Asamas 3,52 Mens sutas .
AnomuHufl (xlwuqecxu Menb BanblloBaHHAan
HUCTM AT SRR N 2,58 HJIH KOBaHasa
AcGect A D0 G b ) Menb snekTposn-
AT VBN A S THYECKAR . + . . . .
EaGGuT Genbil . b <l T Ml s
Eepesa cyxags . . .. . 0.72 Mpamop . .. .. ..
Eeron il e R 2,25 Heflauasbep. . . . . .
Bposaa (mMexb 4 onoso, s FIKenarit e, N st
0,73

Bymara nucuaa .
[anna cyzaa
[pawar . . .

l‘pudmr ...

Jy6 cyxoft . . . .
Ens cyxan . . .
Hevie3o (xHMHucCKn

MHCTOR )TN R i %
3onoto .

Kamenusli yro:rb

(B KycKax)

Kupnuu

O
Jlatynp qutas. . . .,

JlaTyub KoBaHas .

TeRu=t el O e '
JAuna cyxag . .-. .. .,
Macno koposse . . . ,

=3
=3
LS

[~
(=2
G&

St
20—
oo

B~ o
o o
(=]

w

DO 0000 —
eHeRAETR

Hukens . . .

Onoso nutce .. ., .
Mapadun . . . ... .
Tecox cyxoft . .. . .
IMnatHHa . o ¢ o 0 4 .

FIpoORaiis e Sl
Crfien LT A

Cepaliuaicl il it
Cepetpoll NIRRT E

CocHa cyxan
Craab Jutas

Crexkn0 oKohnoe . . . .
CTpouTenstbie

Yyryu
D60HHT

T pedsapumeastivie OCHOSHbIE NOAANUA
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B. ¥Ynenwsueii Bec XHAKOCTEH

Ilpn 4
TeMrepa- B 2fcm
Bemniecreo Type
: 1,50
Asotnan kucaora (91% HNOj) . 15 0,66=0,70
Be A 15 A
g BRHE i s i P alee : 2 1
Bona uncras & Bl B St 5 1,02—1,03
Boma Mopckas . . .a .oweoeeoe s 0 0,80
JIDeBeCHBI CITHPT . =+ o« « « + s o 0,79—0,82
REpocHIT S i v e e G Lng 0,00—0,93
Macnio Munepanbnoe (cMaseyH.) - - - 5 1,032
MOJIOKO KODOBBE LEJBHOE .+t v + = + = 15 1,098 .
Mgggko KOpOBhE CHATOG . « « + o » + 19 0,76
R AN A T L R
Pacrnop Menitoro Kynopoca ¢ 15 1,10
plﬁ%comi........--' : 0 l:li;g
il SR RO o el v T el 4 g
Cepias KncsioTa 300 . o o o = 0 ¢t }2 0,855
BUTIEHA DT 16 /7o te s ol i 15 1,05
AHaa KHesota 109G « .« <« e - 18 0,791
Cripr stinonsil Gcanomiblﬂ cee 20 0,714
BD STHAOBEIM . . . . (o v 0+ &
S
[
!
B. llnoTHOCTH rasoB
[1noTHOCTE
ﬂ;g';'ﬂsogg;‘ {0 OTHOILEHHIO
BemecTeo | ood ’“ 760 AM K BOIYXY
e e
pESC i
5 0,001293
Bgall.‘fx S g e g KAREQER S O i 000008988 g,ﬂgg
E.Jnmgo.ﬂ o--n...-:' 00{)0]785 11
: “ct‘«wm e o e ? 0,001429
s Pnemtc.no'ra (yronwb!ﬁ 0.001977 1,53
! aurunpum) .. . Ol Y 2
Bl

9 Bak, g74




‘MecTo caenylomuii saxon Hackaas.
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Il. JKHAKOCTH U T'A3bI

5. HapJaenue

OrHoluenue 5 e Q HopMmanpHas K NOBEPXHOCTH S H
PABHOMEPHO 10 Hefi pacnpelesieHHas [AaBAmag CHJA, Hasb-

Baeresl dagaenues (p); MHCIBHHO OTHOMIEHMHE —5~ COOTBETCT-

S
ByeT CcHJIE, ﬂpHXOﬂ.ﬁlllEl“’lCﬂ Ha eﬂHHHHY TIOBEPXHOCTH:
Q
(T } (1
Q=p-8. (12)

3a eTMHHILY JaBJEHHS Ha NpaxTHKE NpuauMaior 1 il fem?,
T. €. JaBleHHe cuasl B 1 k[, jedict- ;
Byloliel Ha miowazky 8 1 cu®

IlaBieHNe BRIDAXKAIT TAKKE B HOP-
MarsHslx ammocgepax (cM. crp. 138).

6. Bakon Mackaan
Ina  xuzkoctell o rasos . MMeeT

«Eciim  0KaskBATH M3BHE JaBJEHHE
Ha JKHAKOCTE HJIM Ta3, TO 3TO JaBJeHHE
NepefiaeTcs BO BCE CTOPOHE! OJHHAKOBOY,
T. €. Kampeii cm® IuiomajkH, kak Gl
OHA HH Obia pACIONOKeHA BHYTPH IKHJ-
KOCTH HJIH Tasa, Oy/eT HCOBITHIBATE ¢ OGCHX CTOpOH paBHEIE

Pac. 85.

_Baeaensst p (puc. 55).

JKudrocmu u 2asbl 185

7. Hasaenue XHAKOCTH HA JHO COCyAd

Ha ocuopanun saxona Ilackajs, MHAKOCTH Bﬁn}fggg{ﬁ}gg
CBOe:\iy Becy GYRET JdBHTH KaK Ha JHO COCYD.i. o J‘[ﬂpHO K
HaJHTA, TAK M Ha ero GOKOBHE CTEHKH Mepne ﬂﬁugbr h pna
nuy. JlapreHie ma JHO COCYJa 3aBicuT OT DMy

(rayGuua oTcuHTHIBAETCS 1O
pepTHKAJH OT YPOBHT }ngf:&
'i crif) H O YAeJbHOr0 BEC
| s s p=nh-d. 2
Fen Ecmi miomafs Aua par
BLIPA3HT-
Ha S Kp. eummay, To AABAMAS Ha Hero Ciid Q BHp

JKIIKOCTH 1 BbIPAKaeTes top-
!

MyJI0ii:

C [em. copmyay (la)] Tak: o, o
el HAKOCTH
dra cuna 3aBSch lr?rom;:{o o BHICOTHI ypoBH ZKHA 3
Womagu Jga M yAeJbHOTO
Beca xmaxocrn H He ~3aBiF
CHT oT (hopmul cocypa. TakmM
O0pasom, jaBneHHA ORHOM M
TOlf JKe JKHAKOCTH Ha AHO COCY-
208, n3oGpamenseix Ha puc. 56,

OJHHAKOBHI,

8. Nasnenne mUAKOCTH
Ha GOKOBYyI0 CTEHKY

saKoH  HMeeT
MecTo. w pns  Quasexus HA :
| Naowadky Gokosoii crmedkt coCyid (puc. 57) (3a)

Tor e

T2 hy — cpeppsia FayGuHa IVOWAAKH.
9e . 738

!
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9. 3axoHbl cOOGWAKIMHUXCA COCYNOB

B coobuyaronguxca cocydax ne3aBucHmMo ot HX dOpMBI 01
= HOPOJIHAA JKHIKOCTD YCTAHABJIHBAETCA HAa OJHOM YpPOBHE mn
[ . {puc. 58, a), Boicotal e fy; H i, ypoBHeil pAa3HOPOJHBIX

SKHIKOCTEH (CuliTas OT 06IIero yposas X KacaHHs) (puc. 58, 06)

| , Hudrocms ¢ ydensroitt
T becorr dy 1

; h(“ ] G0.
; P i Puc. 59. et
. 7 - i
HOH
HMudirocms ¢ ydensHoir Ciyioiy Q. sata cuaa paBHa Becy B lfl L oy
Becom d, BTG NKO.C T (6aKkol Apxuseda):
5 ‘ ()

2 Q=ud, el ‘.
W ; Psc. B8. |
. : e -

. e v — g6mem Tena. .
|

§ 0GpaTHO MPOMOPHHOHAMBHEL MX YAEAbHBIM Becan diudy, T e L :

| el

o hy:ho=d, : d;. (4) { 11. MaapanHe T ) '
| 3 . pe  CHJB

A T e][CTBUBﬂTI) A i
10. 3akon Apxumena (pa Ha teno s soct ngy 'nawrez-!nﬂﬂ BepTHKA/IbHO i
| . p it - an- 60): chna peca Tena P, HE!TI:IP f,aup'tﬂﬂeunaﬂ BepTH- :

P : | 5, U cusia fapjenus Q KHIKOCTH, Hadp apHa  HX |

i Tak KaK J00AA TMOMAAKA BHYTPH SKMAKOCTH HCHBITHE | o5HO Bpepx; papHojeficTBYIOMLAS R 5THX C”EIIOSI;‘O*W Ha-

‘ BaeT name.::g_e 10 HOpPMAaJH (nepnqtmmcynnpy) K Hell, T0 H I MBHoery HanpapjieHa B CTOpPOHY 60{1“”'3”' ecmi P > Q, |

, TEJI0, NOTpYIKEHHOR B KHAKOCTh, GYNeT TaKKe HCUBITHIBATE ‘ ;“’Jiﬂule'ém B KHIKOCTH Tejao MOMKeT TOHYTH 'Guth B paB-

' C(é Hc[mpodu TIPHJIETAIOMWEH K HEMY JKHIKOCTH HOpMaJIbHOE NaB- | SWihpany pa NOBepXHOCTD, eclii P<Q "[.) JKEHO HEeKO-
ﬁae i}E{E |:co Bce5)é crﬁpot:. ¢ GOKOB M CBEDXy BHH3, W CHH3Y TDBQEUH. ecan P — Q. Ilnapajomee Tej0 ”glgﬁag yactTh
F dPCBegrtc}:r. ).9T 0 AasnenHe hyd cHH3Y GOMbiNe NABJICHHA 1y H. CBOSt yaeThio B FKAAKOCTE; TOT P y}KT g CTOaBKD
y XY, NMOSTOMY BCSKOE MOTPYIKEHHOE B IKHAKOCTb Teso e : K RARDER
c ec
Oyer mnocie Nl

AHel BHITA/IKUBATBCA CHH3Y BBEDX HEKOTOpOi

S00bko pecur mce TEJ0 : h (M
! | |
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12. 3akon. Mackans aas rasos

Tak xak saxon ITackaas NPHAMEHHM H K 2a3as, TO K ra-
3dM MPHMEHHMBl H BCE YKA3aHHBIE BEIDIE CJEJCTBHS H3 3TOIY
8aKOHa, B YaCTHOCTH 3akoH Apxumesa. -

e

18. Nlasnenne atmocdeps ;g

1T

Oxpyxaloman 3emio BO3JyIHAs 060J0YKa
(amnocpepa) Grarofaps ceoemy BECY JIaBHT
Ha Te/0 no sakoHy Ilackanst co Beex CTOPOH
ONHAKOBO. Benuunna  passenus arMocdepbt
C BLICOTOIl yMeHbIIAeTcs, Jlasjenne arMocgeper
Ha ypOBHE MODSA HasHIBACTCSH HOPMAALHOIM, CIH
OHO YpaBHOBEIUMBAET BepPTHKaJbHBI CTOJ0 pTy-
TH BLICOTONH B 76 ca.

Ecan yreasusiii sec PTYTH d = 13,6 [/cm?,
TO BEeJHYHHA HOPMAJIEHOTO NABJICHHS

P=136 I'/cu® . 76 ca = 1033 Tjom®

HIH

p= 1,033 &I'/cm?.

Honyvennyio peqnunny Haswisaor HOpManehod -
ammocgepotl. Puc. 61.

14. Bapomertp

Armvocdeproe nasaenie HaMepsercs  Gapomempons. TIpor
CTeiilas cxemMa pryTHoro Gapomerpa H3o0parxcena Ha puc, 6!

15. 3axon Boim — MapnorTa

lasu mogummaoTes CICNYIOMEMY  3axony Boiais— Ma:
puomma: «obbeM, 3aHuMaeMEll OFHON W Toii e Maccoit rasd

rasza
IE)"E' VAesbHEle Beca OJHOTO M TOro e Tas
it

D G G ".“; ;.;l"
R s e A QAT
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B—

e HOHAaJieH JaB-
UPH HenameHHoii Temmeparype, 0GpaTHO Mponopu
HmI0, nox KOTOpBIM Ta3 HaxXOMHTCH»:

(6)

H TOH e

U s U= P2 :Po

oii
W ¢nns pannoro komuuecTsa rasa MpH Oﬂ;‘ COOTBETCTBYIO-
TeMmeparype IpOHZBeAeHHS HX 06‘[:(3.\10'3 rasa g(;ﬁ R
e my pasnenus GyayT pasubl MeAy €O 3ke) BesIEHHYY:
H3Be neks Jazyrt mocrogunyio (ogHy H TY

U1py = vapy = const, (6a)

Mg g

H Pa— COOTBETCTBYIOLLIHE
)

1 H Uy — ob6BeMbl rasa, a py
e o0paTHO IpONOp-

- g
“CChl rasa mpu Hewsmenmoil TeMNEPaTyp T. & U U=

MOtanLHL yiensHeM pecam rasa di u dy
Sdyidy, 10 .
(

pz:p1=d2:d]‘
npH OHOH I

: Hax mpo-
e TeMneparype, HO IIpH pEISJIIIt[lIb!X‘ JaBJieH

OPUHOHANLHEI faBNeHHAM.

m. TEMJOTA

16. HamepenHe TeMnepaTypH

aue, HemM-
l'!pl{-
(C). MocrosHHRMH TOYe

H HH
s H3MepeHus cTeneHH HarpeTocTH T‘ejlfugéﬁe cTpan
geﬁamypw Tena) B nojapusiiouieM GOMBIIL
TepMoMeTp co wiraol Leavcus
: [

oit 1 TOH e
™ Magnenns. Tak kak oOwembl ©p H Up OAH
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KaMH S5TOH HIKaJhl ABJAIOTCA: TOYKA TafHusd JbjJa — o603Ha-
nepa 0° —u  ToUKa i
KHNeHHsl BOZBl NpH

HOpPMaJLHOM  JdBile- (4 F
Hﬂﬂ ——HDﬁOBHI;'IEHa — 100 T 212 Toyxa xunexup
100°. B Anrimn u 190 1 200 Bodes
B AMepHKe mpHHATA 1 a T
wrarg Papenzeima T
(F): Tourka TasHHa T70 A 150
Jbjia obGosHaueHa 1 60 4
undpoit 32°  ToyKa L5 i
KHOEHHsl BOIEL -LHD- 1
poit  212°. Illkana T4 Yo
MeX Iy TOYKaMH Ta- 4 30 i
SHHA JIbJA M KH1e- ) ] .
uus  Bogel y Llens- T 50
: 10 AL
CHA pasfieleHa Ha : |
100  paBueix  ma- Lo - 32 Touka masnun
cTeil — TpajycoB, ¥ 1 abda
Gapenreiita na 212— : Lo
—32=180 uacrteii ?).
Ipaaycer Hemscust u Pc. 62
Mapenreiita  mepe- oY

RONATCA APYr B JPYra MO CJeAYIOWMM (opMyJiant:
; . |
1° enmpena = (~5—t L 32) F (8

*) Pexe ecTpeuaercs wikaaa Peomopa (R), B Kortopoft Touka s 1477
HHA Jbaa oGosfiavena yepes 0°, HO NPOMEKYTOK MEMAy TONKamy Tassh
JbJ2 H KHMCHHA BORBI pasgened na 80°.

1° Peamiopa = - £°C = (—9—1 32 )DF
1 3 :

Ha £, sipasures qopmyioil k= alob

Tenaoma 7

D
{° dapenreiita = ({ — 32) g

H300pazKeHsl

Cpasnutenpupe mkans  0GeHX
puc. 62. ,

CcHCTEM

eBaHun
17. Jluneiisoe pacwmpeune npH Harp

Koro-Jino
v aua (o) Xa )
K03¢7dml;uemn i pacmupe eJIHUHBACTCS et

paTh Ha OfHH
parperoro

a Bci JanHa CTGPH{HS!Z

e 1 B
Belectna onpesesisieT, Ha Karkylo 110411;:; iarpe
HHlia numer 5TOrO BeulecTsa, eCiH € § cropKas,
Tpanye C. [ostoMy nosHOE YAHHCHHE

= fﬂ (1 ]' ﬂf),
TAe |, — gayannmas aaupa CTepAHi.
0 it R
yarpesaHii ;

18. O6nemtoe pacuwmpenne npt

BaeTest ya onum rpanyc (G anmnaETCzuﬂ
ﬁuqecxum) Koachhuruermor pactuipe i
Paxaioman oGpem v Kakoro-iiGo TeN%
HMEE’[‘ BHL: ¥

peTOI‘ (0]

v=1,(l '{"3‘)*

VT fi obmeM TEJ4.
0 — HauasgbHpli 00HE

O3tpipers, § 0OneMHOTO PACMPS
Pa3a Gospiwe goacppuiienta JHHCHH

$L“ 3a- y

fus Bemiec

pacmnpeuﬂﬂi

i ono HAT
[pn ecTna, KOrid Iy :
PHpOCT efiHALE 0OBeMa Bell TB4, R ot (i K

(). Dopmyad, B?l‘

TBa B TPH
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Ilpu onpenenenun PaCINpEHHA IKHIKOCTell H rason mpir

HHMAIOT EO BHHMAHHE TONBKO 0GBeMHLI KOo3(hpuiLenT.

19. TaGanum Koathhuunenton pPacmHpenus -

a) Kospdnunenrn PacmlHpeHHs TBeppwmX
bemecTs (Goabmweno wacrthio Me X 1y
Temmeparypamu 0° u 100°)

(6onbueit

q HeHTHB pacHmup
) Kosdpduu e
TemnepaType)

eHHd MHAKOCTCH
06K KHOBEHHOH

€HTa Dacmimpenus,

) Kostbpmuenr Kosbduumenr
JIHHEelHorg oG'beMHoro
Bemecrno PaciIHpeHns pacikpenus
(=) (B
ATIOMHRUA. iy e s . 0,0000238 0,0000714
DPoHSACE VAl lleflley [ 4 0,0000175 0,0000525
es1e30 SR SR
+ JIHTOE ohls. 4 hve 0,0000120 . 0,0000360
3onoto . ., wiliel folel abls 0,0000142 0,0000426
Hupap 1) s et B alg 0,0000015 0,0000045
Jlatyns . ol iR 0,0000184 0,0000552
ETERT N E Rl 0,0000165 0,0000495
K ETEY T il i oo D 0,0000128 0,0000384
Ounoeo DA rT T R O 0,0000267 0,0000801
TINATHEE 4y o s e o A 0,0000090 0,0000270
Cemrer . . ., . . 45 A 0,0000292 0,0000876
EpEtnO IR o i = o oia 0,0000197 0,0000591
(O e o SR 2 R B O 6 0,000011 0,000033
CreKnio pasmuupix COPTOB , o . or 0,000004 or 0,000012
no 0,00001 o 0,00003
Qapdop. . . . . o)l =jiolier v 4 o 0,000003 0,000009
TEMermy S - v S Ve st 0,000014 0,000042
Huek . ., SR oo 0,0000286 0,0000858
VTV 4 o A s 0,0000104 0,0000312
1) Huxeneras CTank, copepikaltas 36,10 HHKena, 0,39% yraepopa;
0,395 Maprauua, 3aMeuarespna CPEJH META/UIOB  MaJOCTHIO KO3 HLLH"

HILHEHT
K?Jaﬁ{-f:gmnol'o
1HpeHHst
BeugectBo pEE (ﬁ})c
i Al TR -
0,0010
....... Py 0.000182
_KepocHH. i e A 000056 . \
pTyTh % . . & 0
Cepiast KHCTOTA - « « + = * 0,0011
Coupr . . .. - sec | 000166
3dup . . . ... o i

i 20. 3akon leii-Jlioccaka

oCcTOFHHOM nasJi
U.EHPEHHHZ npH
HeH3MeHHOM pit

gaHpMaud 0P

eHHH  OAHE |
Harpenanti
apneHHHd nph-

Bee rasm mmeior  npH !
ToT e Kos(uument Ppa
13 1°C raast pacmumpsiores 0pH 1
: oif OH
Mepro pa %75 UACTB TOrO obbeMa, Kak
OC (sakon Tets-ioccara): l
' bl tl).
‘ - U1=”“(1+273 v

epatype
"8 v — ofpem rasa mpu  TeMIep y“: HarpeT ras

4
"B 0°C, f; — temmepartypa, A0 KOTOPO

(1)

f]_DC, Vg — OG'TJEM

bi
v nepatypP
21. 3asncumocts AapaeHid OT 3

T. @ NpH
cy e, Z
ras Harpepath B 3aKpeITOM cgnfwmaercs{ TpH

J CJIH 34 B!
Mei3nemon o6pene, 1o faprenue rasd ¥

goe Hven O

1 tapnenus, Ka
- M&PHO Tagika Ha o3 Homo, Tor 0 A j

/
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ras npu 0°C. Masnenne rasa

P1 npn  Temniepatrype f; Bmipa-
suTcsa gopmyaoii:

p1=po(1-+—‘—t1). (13)

273

A€ po — NaBjeHHe JauHOH Macchl rasa mpn 0°C,

22. AGcomoTHasi Temnepatypa

Ecnn Temnepatypa rasa OyIeT MONHIKAaTLCA, To HaB/eHHe
rasa Gyier meiatecs MeHeme. Eean Gbl ra3 Gbu1 OxJam e
A0 — 273°C, To no dopmy.e (13) nasnenme rasa PaBHSIOCH
Gur Hymo. Takas TeMmepaTypa HOCHT Haspare abcoromroz0
YA, aGCOMIOTHRI HyMb JexuT na 273 (Tounee, Ha 273°16") -
HIGKE YCJIOBHOTO HYJIS — TOUKH TASHHA Jibja (0°C).

Tenneparypa T, orcuntannas me or TOYKI TasHus Jbja,
a OT aGCoMOTHOTO Hy.s1; paBHa: Y

T = 273 ¢

(rie £ — B rpagycax C).n
memnepamype. tena.

(14)
HOCHT ~ HasBauue abcoawomuol

23. 3akon Boiina — Mapnorra — leii-JTioccaxa

Ecom ras, sanumasmmii npu 0° ob6weM v, mox masienneM
Po, Gyler marper no 4°C n Gyaer 3auHMarth HEKOTOpIi
00BeM oy MO JABJeHHeM P1, TO HMEET MECTO cueaylouuil
8aron Boiiaa — Mapuomma — I, el-/loccaka:

“P1 ‘
J nﬁ—h" = Uyp, = const,

(19)

Tenaoma

A a
ero 0b6bemMa HE
T. e. ¢ais faHHOl Macchl rasa npglag?ftgg iglfpa’“c""e Lol
< € ; 0 TCTBY
eJleHHOe Hd COOTBETCTED TOSIHHAS?.
?nglz;{:le.éaiuupeuuﬂ). ecTh BejuuyHHa Mot

fipoHa
04, Ypapnenne KaaneupoH

: 15)
B pmy.'le (
Ecqu temneparypy # no mkane ug::;;:ﬂmxa?:, 10 op-
aavenuts Temmeparypoii 7' no aGeolt

Myna (15) npuver’ BHIL

16)
U’.BL i _.E]..&'L — const, ( )
e

a3a
g 024 JaHHOI ]\IaCCb'I; agco-
: apJieHne, JAeJeHHoe ;{;m ;
nb peJiHUHIHA nocTosiH )

510 — ypasrente Kaanedpok
Upou3Be/ieHne €ro oGnLeMa naem
JdioTHyl0 TeMmepaTypy rasd,

25. EquHHLE TenjoTh

ADULRY,
abitiLx Kaaop
tca B 00 U MpocTo
oTHl H3MEpAe i opLLax, WIH |
muﬁﬂﬁﬁﬁ%uﬁ?maﬂ) & ﬂaﬁw;nﬁgg'i‘go TenJioTh, 8
: s — KO BOARI HA
ka0 an). Knjoxaiop orpamMa
'oﬁxof:ttz\f:e (;ﬂﬂ)ﬂar eBaHHU °n§§£3 figonﬁqeﬂﬂo E,[Tf{gm;?(:‘:;
or 145° 15,5°C); Kal amma  BOJ
£ieoﬁx101,51?41.\(1109_ﬂﬁ)ﬂﬂ narpepaiis OAHOrO TR

1 reran = 1000 xaz.

26 TennoemKocTh

eCTBO
ca  Koad
Tena HASHBACIEL o e

Ten roemwocmpro JTaHHOPO pesauus 9TOT0

TenuoTLy, neoGxopumoe AT HAC

{
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~ Ydeasuod mennoenrocmoio BEIIeCTBA HAasblBAETCS KOJIH-
HECTBO TEINIOTH B KKaA,. HEOOXORHMOE s HarpeBaHHs
OAHOTO #2 memlecTBa Ha 1°C  (HJIM — KOAHYECTBO TemIOTAL
B #a., HeoOXOAuMOe IVl HarpeBannsi 1 2 pemectsa Ha 1°C).

27. Tabauua TenJoeMKocreit YnoTpeGuTeNbHBIX BellecTs

Hz onpenenenns KHJIOKAJIODHH H KaJIOPHH . CIEJyeT, Yo
YAEIBHAS TEMJIOBMKOCTb BOAL! paBHa 1 Kaafe-2pad. Y nenbHule

TEIIOEMKOCTH HauGoJIee yroTpeGHTeALHbIX TBEPABIX H MKHAKHX
BEIIECTB yKasaHel B TaGamie 1):

Y nensnan ¥ penwnasn
Bemecrso TEIVIOEMKOCTE Beuectso TEIIOEMKOCTh
. () (¢)
Amomunnfi 0,21 ITnaruua . 0,032
Lpadur . . .,. 0,2 TlpoBga . & i 0,49
JKeneso . , . . 0,11 Pryte. . .. .| . 0,033
30010 .. . . 0,031 CeHrey, . . . ., 0,031
Kepocun ., . . 0,51 CepeGpo , . . 0,055
Kupnry ! Cuupr g 0,58
(mexay 0° u C1ang, . She 0,11
100%) <5k Nl 0,19—0,24 CTeKno i\ , « 0,20
Jlatyne . . . . 0,003 Llement
Jlex  {or—40° (oxomo 35°) . 0,19
Jo05) 1 o s 0,43 Ieek . 0L 0,092
Menpitan i o0 0,091 Yyryn (or 0°
OnoBo . . .. 0,052 no 100°) . . 0,13
Tapadmn . . . 0,77 -

TIDH H3MEHCHHH TeMIepaTyph

'reumlzggéypa YKa33HA B CKOOKAX, yARmbHAS TelI0eMKOCTE Beafie jaercs
npa g

!) Vrensanie tefioemKocry HEMHOTO  H3MeHSIOTCH (HeawaunTtenso)
Tena. B raGmaue, < kpome cilyyaes, rje

“ Tenaoma = o . ———=

eJia
. & parpesaHHsl T
28, dopmysa TenaoThl, HeoOXONHMOM LI f

a5t Harpesauiis

HMOE °
KoJtiuecTBo TenvioTsl g, HEoOXOA cThio ¢ OT #1° 10

i JI0EMKO
Macchl m pemecTsa ¢ YAEJbHOM Ten |
1,°C, mmipakaercs (popmyJoi:

(17
g = me (ty—t

(17a)
1Jist BOABL q Ao (fg W tl)-

enyotoil n padorToH

Gory (HampHMED,
Sa'rpaquaan TernJoTy, Mbl rtcu'lyllzltﬂ\rlﬂ [;260'1'3; (HarpHMep,

AUuHBa oJ1y-
b amratennx) , 06patho, EETIE .o pyryio), el HORY

29, Cpssb memay T

i ecTRYET

0PH Tperuu JJ.ByxM nm_chxf;gg;imi; " Paﬁom::m: Y%Z?KF M
(19} e au

:i%ﬁﬂzengr?;gﬁmeuﬂoey COOTHOLLIEHHE: :il?:']?b 1 KHJOKAJOPHIO

nony 9

PaGotel, MBI BMECTO STOT‘;B’::gl}ﬁxia (%mmanem;::)wi b
; 1e Me

Teg”a‘ t K"mka'g?ﬁ::{z gaﬁow HOCHT HaBgfi:goﬁ [. O6patHag

la)s ?::L'eﬂfmﬁﬂ menaa W oGosnauacrcs 0¥

i 9K
MUUECKIY
BeJIHunHA il xxan = 1 k[ HaspiBaeTCA meﬂmeﬂﬂe R
{, COOTHO
Gu&anennm‘f‘%?paﬁombt. TakuMm 06?330::;{ JI%OF(I)
Tengotoit 1 paGotofi BLipasuTCs GO

(18)
| A— 1-Q
: a B KKan- KaJI0-
__ goJuecTBo Ter enioTa B Kal
Tne A — paGora, Q a};:ae rest B JUKOYJX, @ T
Ecan pa6ora Bbip (182)
Pusix, 1o

) 0’24 Kaﬁ/()ﬁ'iﬂ-

[ =42 doc/san B A

g s
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™

30. Temnepatypa muasaenns u om‘epgenauu'n

Iinst  kpucTanmmueckux BRIIECTB (K HHM  OTHOCHTCA
H  METambl) TeMmmepatypa IIaBieHus (moika naassenusn)
H TEMOEPATypa OTBepIeBAHHSA “(mouka omeepdesanus) cona-
HAAI0T; IJIA  HeKpPHCTAJIHYECKHX BELIECTB, HANPHMED CMOJIH,
CTEKNIA 1 T. M., NOCTOAHHON TOYKH miaBJieHus mer. B cue-
nyloulel Tabanue ykasawbt TEMIIEPATYPELL TIaBACHHS (K OTBep-

JleBanns) HanboJsee YIOTpeGHTeIBHEIX KPHCTAJIVIHUCCKHX
BCUIECTB: -

Temneparypa Temneparypa
Bemectro MJ1aBNeHHS Beuecreo NnaaBaeHus
(°C) (°C)
Amomunnit . . 658 Pacteop rnosa-
Kesreao'. . . . 1520 pensofl conn
3001010 s . . s 1064 (HACBHIWEHHDBIf) —18
Hpummi ., o . . 2350 DTOrpE St e —38,9
Jlatyns . . . .| okono 1000 - CeHuer . ., , . 327
Mens il D3 1083 CepeGpo . . . 960
§Dnosol TN 232 Crupr . ., . —114
Napadmu . . .| okono 54 CTa/b s /o o s s 1300—1400
Ilnathna . | . 1764 A0S e B 419
Ilpunoit - { YRR 1100—1200
MACKHA . . 135—200 DL e —123

31. Tenaora nJaasaeHus

Komuuecrso TenJaa B fKraa, HeoGxoxuMoe Juist TOTO, 4TOGkI
AL Te Kaxorq-HHCinyb TBEPJOro  BeniecTsa, HAarpeToro no
TEMOEPATYDEI ero TJIABJICHHSA, NpPeBpaTHTL B HHIKOe coCTOo-

ETCA menaomol naag-
JI0Ta He [OBLImaeT Temnepa-

AHHE NPH Toli ke TeMIteparype, HaskiBa
AEHUA STOTO BEUIECTRA, Dra Ten

: OBl 11
- TYpEl BellecTsa, a TpaTHTes Ha TO, HTO
TEEPIOr0 COCTOAHHA B HKHJIKOE.

149

Tenaoma

pespaTHTh ero H3

i
32, TaGauua TemJoTHl MJAaBJEHH

GHTe /bHLIX
Tennora naasiennst jaa  manGoee  ynoTpe

s e:
Bemecrs pama B coeftylouteil TaGaHLL

Bpaaerca gopmyaoii:

T
BN LIk R e
Tennaota
B TCMOT{Tm BeliecTeo naasaesua
tiilecTso naset |2 M E
Jrics |\ 2 P o ;
2,8
Amosunuii . . | okono 89—90 g;m‘;u s 2
%Keneao S *llé' Cepatpo] .+, 0
JI%“OTO 2l ey 80 LIHHK - 63‘. )
Mexs Lo oo 42 Hyryn ; T [
O.r(:g;() Ve 14 '»lnb;f:{- e ’ 53
S 00 D i
Alapagun , . . 35 me' S
Jla'r?:Jua o 27 p SR e
LT 48] ]

‘ | MO
33. dopmyaa TenjoTH, neof:omi
A naapjeHHs Te€

.

bl
; Toro, 410
Komueerso renga Q, ueoéxf"‘l'lmoﬁofiﬂggnnoemcocrbw c,
ClapnTs Maccy pelilecTsa 1t © Yﬂe“gwpoﬁ naapnewist fx
Ha4anb i, Temmeparypoli £, B TeMIep

(19)

Q = me (ty— 1) + M

-
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' rge A — renjora naasiaeHns peuiectsa. Econ macca m AaHa

B K2, T0 dopmyna (19) gaer Q B Kkkan; ecaum we m B 2,
T0 Q — B Kaa.

34. OcoGeHHOCTH BOAL MPH OXJAKCHHH

‘Fpu oreepresannn Gonsmuncrea BemecTs  00BeM  HX
YMEHBINAETCS; KOTJA K€ BaMep3aeT Boja, TO oOmeM ee,
Ha060pOT, yBeHUHBACTCH (TAK HA3. CAHOMANLL 800b1»); TaK iKe
BeAYT celfd YyryH M HECKOJBKO ADYTHX BELIECTE.

35. Mcnapenue u HachiuleHHbIe napet

Ilpn Beaxoit Temmepatype Mexciy Toukamm KHnemmst
H 3aMEpsanns JKHIAKOCTb UCNAPAEMCA: OTHeJbHBIE UaCTHIL
JKHAKOCTH  OTPBIBAIOTCH OT €€ NOBEPXHOCTH H  BBIICTAIOT
B oxpyxawmyio cpeay. Ecnu xupxocrs sakmiouena B sa-
KDHITEIL CO BCeX CTOPOH COCYJ, TO MOKeT HACTYMHTb MOMEHT,
KOria Hcnapenne Kak Gkl mpekpatntes. B “raxom cayuae
TPOCTPAHCTBO  HAZA JKHAKOCTBIO HA3BIBAETCS MPOCTPAHCTEOM,
LACOULEHROIMN NAPAMIL, @ CaMble TIAPHl — HACOUUCHNOLML, W
ROCOUKAIOIYUMIL NPOCMPAHCMEO; TIOKa 3TOTO He IPOH3ONIIET,
TIapEl HA3LIBAIOTCH HEHOACHLILEHHOIMG, WIH He HACOULaIOLLU ML
npocmparcmea, ~

'36. Hapnenne napos

Tlpn opuoil 1 Toif xe TeMnepatype dasaenue nacoieHHbLE
napos GoJblile, YeM HeHACHINEHHLX. JlaBjeHne HACBILIEHHBIX
NapoB PasnHUHBIX JKHIKOCTE! TpH OAHOH H Toll 3Ke Temnepa-
TYPE PasaHuHO, HaHGOJLIINM [ABJCHHEM Gyayr obnazate
HACBIIEHHEe naphl Hauboslee HCNAPSIOUWHXCA  HJH JeTyuH®
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—

1X
. n. JlasjeHHe HachIlleHHb!

“ M
fiiaen: ek oibmp, ey HYBEJIHIIIIBHTBCFI C yBeJiueHHe

Uapos moGoit mumKoctit GyaeT
TeMeparypsl Napos.

X napos

37. TaGauma AaBjeHHs HACHILICHHE! ’1
HachlIeHH

B caenyiomeii Tabanne yKkasaHbl M?ﬁ{“ﬁ;{: remneparypax

NapoB paspumElx JKiAKocTell NpH Pasi

B atm prytHoro crosifa):

PryTth
Temneparypa \ CrHpr Boxa
(UC) Bdmp ¥ |\ __
e
0,8 T
—20 66 22 4.6 o000
0 185 12 17.5 0008
20 440 a4 558 oo
10 991 134 149 TS
350 355 0,
60 1734 813 : 0,28
80 2974 £ 760
100 4855 D LA R
-"-—._._-_‘——_____._____.——f_—-_

3 a
auoro map
38. Taﬁﬂﬂqa nanﬂeﬁﬂﬂ H HJIOTHOCTH BOA aType
i it TeMmep
M aomnocms nacouyenivix napos 1Pl f;g:g;{pypbl. B cae
HauGoapmag u pacrer ¢ yBe/HIeHHEM TeHi]ﬂ 4 OOTHOCTH
AYioumeli ramume parb B"““‘mﬂmﬂgfﬁgcw or TeM“er‘iﬁ;
AChy apa B-3aB JKeHO B
‘ %ﬁiﬁﬁ;&ﬂ”ﬁﬂf&% (o) paniesie P B:pag;,]pameﬂﬂaﬂ
PWihoro “cronga; m—macca 1 A Oor:,?:frbnﬁuax p u
TDaymax. [Tpn  Temnepatypax l-!ﬂ)K:-O napa Haj JIBJIOM:)
U5l Japrenya p Macchl HACHITISHHO!
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“C p } °C | (T m

—2 3,88 4,13 15 12,79 12,8

~1 4,22 | 4,47 20 17,54 17,3
0 4,58 4,84 25 23,76 23,0
1~ 4,93 5,22 .30 31,82 30,3
2 5,29 5,60 35 42,18 39,6
3 5,69 5,98 40 55,32 G0
4 6,10 6,40 50 925 83,0
5 6,54 6,84 60 149,4 130
6 7,01 7.3 70 2337 198
7 7,51 7.8 80 355.1 293
8 8,05 8.3 90 625.8 - 424
9 8,61 8,8 100 760,0 508
10 9,21 9.4

.39. 3aucumocTs TEMTIEPATYPLl KHTIEHHsI OT JanaeHus

Temmeparypa xinenns sxuxocry B4BHCHT OT JaBjenys
Ha Hee H NOBHINAETCA ¢ yBeNHueHueM fapieHns, B creny-
lomel Tabauue yrazaHm MEMNEPAnpel KUnenua paziuunsrs
BEUIECTB NOX HOPMAJILHLIM aTMOCHEPHLIM AaBJIeHHeM.

Touka ‘ b Touka
Bemecreo Knpenns (°C) Bemecrao Kunenya (°C)
+
Amomunnit . 1800 Cernery, . ., , 1000
HKeneao. . ., 2450 Cnnpr sTHsO-
3omoro ., . 2600 | Bbift (OObIK-
Mems ., . . 2300 HOBEHHmlll) 78,3
gm)n% b s 2388 TTuRARS IS, S 906
apatpun . , . 3 i DR 34,6
Prymh S 357 2 L

PRI L
-HHA BRIpaikaetcsi caefytouiedt Lol
./ Temnepar)
i g ﬂﬂmeuuec?o’.‘ﬂ"“a xunenia (7
onr | | Teenes, | v | SO
[T
)
1]
| 99,1
2 119,6
3 132.9
4 142,9
5 151,1
b 1581
7 164,2
8 169,0
9 174,6
10 1791
20 211,4
10 40,3
100 309,7

Tenaoma

49, Konpencauus napa

A
4 HBIMH  apaMH,
Ecan npocrpamcTBo, SaHATOS "ﬁﬁﬁl&}m yacTh Mapos.
OXJIaiuTh HJIH MyTeM CKaTHi )ﬁﬁl}]{:;ca‘b — ](OH,[LEHC"[)YE;;::
obpatHo B Ha3bIBaeTCs
n%e;fgséaegggﬁpame%m napa B AKHAKOCTP
dencayuedl napa.
Bl
Oxnawmcas  HeHACHIIEHHbIC aan:?rh X, B
SAHUMaeMblil HMH, MOMHO HDEBP{OCTII B nap H
Ipouece npespautenns KHAL TenJoThH;
HHeM  HexoTOpOro xomNECTB?ﬂenﬂeTcn.
KOHjiencauyn napa TenJora Bb

WAH yMeHbIdaA oOmeM,
HachILEHHBIE.

jer ¢ norJouies
gaoGopot, TpH

JLB1
bl KHMEeHHs BO
mmepatypsl KH

ocTh TeMmIep
41. 3aBHcHAM - nABJEHIST

L
(=
remneparypHt oT JaBJI

CHMOCT  T¢
Ian kanenns Bob! 3aBHC e el
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42. Tennota napooGpasosanus

Komnuectso Temma 8 rran (nam B K@), kotopoe Hago
3aTPaTHTEL, uToGH 1 k2 (wnu coorsercTBenHo 1 2) KHIKOCTH
TIPEBPaTHTL B Nap Toil iKe TeMmepaTypsl, 4To H Y KHJIKOCTH,
HasblBaeTCsd menaomotl  napoobpasosanus. Tennora napooG-
PA30BAHHA - 3aTPaYHBAETCH HEe HA NOJHATHE TEeMIIepaTypal
T€Ja, 2 Ha NPEBPAIEHHe €r0 H3 JKHIKOLO COCTOAHHS B napo-
ofpasHoe. «

Tenzora napooGpasosanms soger npu 100°C pasua 539,
pryTH = 68, srpa = 85 kras/kz wm Kaafe.

43, Popmyna Tenmaors, HEDOXOAHMO st napooGpazosanus

KOJ’HNECTBO TENJIOTEI, HEOGXDJIPIMOB ML TOro, uToOBI

TNPEBPATHTL B MAp MAcCy m BOAW NPH HAYaJBHOM TeMnepa-
TYype %, BhIpakaeTcs opMmyJIoiL:

Q-——-m(e—i)—:—‘{m, (20)

rfie © — Temneparypa knmeHHst Bojgr NPH JAHHOM JaB/eHHH
(HaxonuTcs w3 TaGanunr Ha ctp. 183), 1 — tenaora napooGpa-

sosannst. Ecam m puipameno B ke, T0 Q — Temwiora B Kkran;
€CaH ke m—B e, T0 Q —B ras

44. TennonpozosinocTs

Econn remsora NoCTene o

PacnpocTpanseTCs no Bemectny
Tela OT MecT GoJiee HarpeThix

L K Mecram MeHee HarpeThy,
TO TaKOH; cmocoG pacmpocrpare

HHSf TeNJ1a HasklBaeTCs menno-
#posoduocmero. Kommiectso TPOTEKIIero 4epes CTeHKy Teria

Tenaoma

NpH VCTAHOBHBLLIEMCH TENJOBOM

MYyJI0i:

9, 1
Tfie S — nopepXHOCTh CTEHKH (B 4) h
Liiecs TemnepaTyphl

OTOKE

ty—1ta
e [ S

TOH H

I — tonuHa creHkH (B M),

0.
HHe KOTOpHIX mepeMelanocs Ten

apyroit

COB,
— KoJpuecTBo M :
Pl KoagduiHent k Has

L.
Ko3phuyuenmos menaonposodHoc

Koaghpuyuenm men
TEeIJIONPOBOAHOCTh
KomyecTBy KaJsiophif, mpoTexid
KH 43 paiwnoro marepuana Toll
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onpeaensercst  §op-

@h

n fa — yCTaHOBHE-

HODEPXHGCTH CTeHKH,

B Teue-

TH
45, KOEH‘]J [b}] LHEHT TBHJIOHDOBOI[HOC

JAanioro

Aonpogodrocimt (),

n{aTepuanﬂ

a1l eHKH
Temneparyp oGeux mosepxHocTell CT

enJon
46. TaGanua KoatduuuenTos T

1
anpr K03(pHILEEHTD

B cnenyiomeii taGunue A JIbHBIX MaTepHaios:

BOnHocTH Hanbosee ynoTpeCHTe

‘ BOJA
Kosppuunenrs renaonpo

Amomunnii .
Keneao «» ,
Jlaryue ., .,
Mens .

300—340

Hugeab »
QnoBO -

Cennuely « ¢

Cepebpo

orpe/ie 1oL
yuc/eHHo paBeH
uepes 1 #7 CTEES

1 uac
uxma;ﬁ 5 1 u, ecad pasHoCTh
et pasha 1 C. J
poBOJIHOCTH

TernJIonpo-

KKaL
HOCTH Jvac-2pad.

P

-
o+ ®
- 8

v e s os
LR I
4 e a0 ®




Ianexmpunecmso

ITpodoasicerue

CTpouTeabib e ma'rep:iafnm

BTl e L 0,7—1,2 | Hepeso NeprneHguKkyaapHo K
ByroBaz ’ BOJIOKHAM 0,12—0,17
KIAAKA o . 4 o . . 1,3—2]1 | Jlepeso TIapansiensHo

K BOJIOKHAM 0,25—0,35
Lpaaenl e o SN 2,7—3,5 | Kupnuuuas

KJajgka . . 0,6—0,8

Pasnuunmne TBepabe Tena

Ulem RSy i ATk 1,5 DA DAORT S S e 0,9
Crexnol ., 8 0,5—0,8 i

Hao.nnpymm;ne MaTepuaJuan

AOecT S b 0,18
Bara Creknanian . 0,04—0,10
Bara mumaxosan . 0,08

Tlmitht #3 npoGky,
BOlIOKa, TOpha . 0,04—0,08

I Temea S e s 0,04 .
Mesous npoGropas 0,035 IIlepcrRtr e 0,035
Onpma A 0 0,06 Ti AR = I 0,12

IV. 3JEKTPHYECTBO

47. 3nekTpuyeckas Lenb M €e COCTABHBIE YaCTH

OcHoBble  uactn 9JICKTPHUCCKOM . Lemi:
MCTOYHHK TOKa (rajbBanuyeckue SJIEMEHTH,
AHHAMOMAIIEHAR M 1ID.), npuemuiiy (naMnoyxH, Harpesaress-
HEIE TPHOODE!, MOTOPLI I T, I.) H COBAHHHTENLHEIE npoBoja.

PHEMHUKH "C  COENHMHHTe/NBLHEMH IPOBOIAMH, H3MepHTes b~

HBIMH TIDHGOpaMH ¥ mp. cocrasjsiior BHELIHIO 44cTh wemH.
HIIH TIPOCTO BHEINHIOW Lenp,

2enepamop—
aKKYMYJIATOpE

! i il 1end,
mopa) saMKHyTOiH BHeulHeH L
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48. Hanpsxenne

: cenepa:
noalocamu
Tolll(aN::o |(c0T0P°ﬁ Teuer TOK,

114 HHA%
ecTpyeT Ta I &
TaK 1 Ha KoHlax Jioforo ee ydacrka ;ﬂgf;e—- pasHoctiy. JAEK

) yaeTcs
PasHOCTh 3JeKTPHYECKHX  YPOBHEH npscenue (000363 T
wecKux nomesyuanos, WM RARPTEEC oo 00 g6pasye
mpu feflfv HauGonbLuee HATPSIKEHHE, o pACTCH €ro
l?w“m(})i )éax agaaomxﬂyTOTO resepaToP® ey oGosia-
a oo

- eHHO I0TCSA
g ofi (cokpaul [IC nameps
?_qe]{mp%asu.?‘f:é[ ugul(ac}f:lﬂﬂanpmxemle, rax 1 OJ1
1aeTest GyKB :

TOB H
C  snemeH

C MOMOIIbIO  60abmMempa B eaﬁb@aféﬁn?tﬁla
@KKYMyJIATOPOR AaHa B CJIe/ylouled

Kak mexay KOHeUHBIMH

| sﬂc—mx f
0J1b |
e reHeparopa B B
Hassant
1,1 J
S AHHSAR o et t 1’5
Cr .{Ile:maume SAMEOD 50
MOBHI{l 9JEMEHT « -« - 3 :
;(}\p:;:ego-mmenenun axKY’:‘!i / 1.3
JISITOP (Bn}scona) Jlm'l‘.‘p Ly 21
CpuuloBbll aKKYMY. - .
______________.__.———-—'—_____.—-—-—

4 1 oro loﬁa
9 H cH aa 9i 1eKT pH ecK
’ a paB.‘le"He H 1

- n :

Bl CO»
& peni 3apai
i 1y TOH . TOK BO.
peell 3aMKE HMAIOT:
l'lepe}-lemalmflﬂeg:am:no,c, VY C/IOBHO ]f_’g”Hnongoca re
SNAIOT sAeKmpPU "‘-’gﬂ or. MOAOAHTENRHONO T rpa, MPO-
BHewneji uenu Te ; KonuuecTBo lepeutoe ceueHHe
TOpa x o'rpuuawenb;mclngﬂw yeped MO

Texawmero B OJH

I




nexmpunecmao

NPOBOJHHKA, HA3BIBAaETCA ciujod Mmoka (oGosHauaercs 6yK-
Bami [ man i), Cusa Toka H3MEDACTCST amnepmempon B -
nepax (oGosHauaercs OykBoit A; cwm. erp. 159)

L]

50. dueKTpoanThr, AIeKTpokI

XuMHYeCKH cnonag ZKHAKOCTB  (pacTBopbl KHCJIOT, co-
Jeil T m), KOTOpast pasnaraetes ma cocrapyge Y4ACTH npy
NDOXOIK/IEHHH yepes pee TOKa,
HaskBaercs SAeKmMpontmon; co-
CYA,"B  KOTOpBIT oma HaJHTa, —
drexmposumuseckor GAHKOL; Inek-
mpod  (maatuxopag HIH  yrojp-
Hasl  naactuwa), Uepes  koroperii
TOK BXOJHT & JEKTPONIHT, Ha-
SEIBAETCS  arodom, BTOpOH  ajek-
TPOR, uepes xoTopHifi Tok BEIXO-
IAT, HasbBaercs Karmodos
(puc. 63).

Puc. 63.

51. 3axon Dapanes

KO.HH'JGCTBG m BelecTna, BBIJleIHBIIerocs npu

npoxosx-
JEHHH TOKa uepea SAEKTPOJIHT B Teuenpe ¢ Cex, Tponoplwo-
HalbHO chye Toka / (g aMIepax) u Bpemenn ¢ (B CeKyHax)
(3aron Papadesn): j

m = klf, 22

e kb — TocTossHHAST AN NaHHOrO Belecrna BeHYHHA, HA3KL-
Baemas ero a/:exmpaxmuﬂtea:fcu.u IKeUsasermoy
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KO-
{BaJIeHTHl  He
yecKHe 3KB st
Hike ykasanbl 3nei{Tp0leﬁwqae m Gymer BLIpA

TOPEIX BELIECTB B M2; B 3TOM

. 1,072 ma
h 18 n2 Cauuet, . o i R O AT
Sanebpo SN R A 2}132.3 s Amoyusuil «

N e B e v 0,01044 42

: BOROPOA L olleli ittt 0ao0 se

KHeJIopog . » » »

52, Epuuuua CHabl TOKA

TAKOTO
nep — cHJIa

o3 BOJHBI PacTBop

OpHHAT at
3a epunuuy cHABl TOKA NP S

- oJif1 uep
MOCTOSIHHOTO TOKA, KOTOPHIH, MPOXOA oy cexynay 1

T B
, @30THOKMCIOr0 cepebpa, oTJiarae

UHCTOro cepeGpa. LR

TBA
53. KoanyecTBo 9neKTpHHEC

e MO LM QJIEKng:
3BeAeHHEM CHJ'Ib[

zatc
oTeKLIero
S R 3TO npouaae,uemie

o TIpOH:
decTsa Moker GLITh oﬂpeﬂe?iewgﬂax:
Ka [ B aMmnepax Ha BpeMd aue, KiAOHLE .
Raet amnep-ceryndel, Wi, HHAE, F @9)
L annep-cexyro:

HHEHHA

Hoe coell

54, MocnepopateabHoe W MAPAJLISID] 11

: i SHeprE
quCKOH 3

I ‘ H  NpHeMHHKH sneng L "’3‘33:,‘,’,,

( enepairggmmrw GBiTh BKJHO‘IBHHHH apocrelimie CX

m:{}:‘bf:c‘)pp'{ nap)aMezzbuo. Ha Pﬂcéqgﬁ_ﬂa

Coefunennil sjieMenTOB H JIaMII

e

.‘Lhu = 5
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Cxeamnt meauﬂmuﬁ FACMEHINOS U AaMNOYLK

Coedunenun Cxemamuuecroe o pascere

focaedosamensroe  coeduse-
Hue  saemermon: asod npe-
Oel0yiiezo  saemenma  coedi-
Hew ¢ Kkamodom  nocaedyo-

weeo o

i, E 2 I
napﬂ'ﬁ-’?fr!bfiae COEBNHEH"Q > E 2
dAeMeEHMOB:  ace arodut €0~

edutiensl & odun y3exr, a ece
Kamoouw — ¢ dpyzol

Hocaedosamerntioe coedine-
Hile aamnover Y 7 — : i
% .
laparaensioe  cocdunenue - I=9) 13 i—3
L ramnouer t i 1
Pic. 64.

55. 3akon Oma mag YyacTka uenu

OmM ycradosua, uto cusa Toka | Ha TOM wmam mpowm
YU4CTKe LeNH 3aBHCHT OT Hanpsoxenns V ua 9TOM  yyactke
LMl 1 0co60i BesuyHHb 7, Kxotopyilo Om  Hazpan conpo-
fiusrenues BXONAMUX B STOT YYdCTOK TIPOBONHHKOB. 3akos
Oma cBssmisaer Bee TPH_ BEJIHUHHBL cJiefylomeli (hopmy.oii:

I ) (24)

T. €. CHIa Toka npamMo IIpoNopuHoHaJibHA Ha
JA4HHOM yyacTke Henu u Of

THBJISHHIO 3Toro yuacTtka.

NPsIKe HHIO V Ha
GpartHo fIpOnOpIHOLa/IbHA  COmpo-

161
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" 56, 3akon Oma jas Beeil nend

HeluHeil 1emnH,

[loaunas nens Brjouaer (IOI'EPO'mBJIEHE?e n:m?me CONpOTHB-

U conporusenne r; camoro reHepaTop Owa agis Beeil LemH.
Aeiie R Beeil wenu R = r -+ ry. 3axon O

iveiomeit reneparop ¢ AC, pasnoii E:

E B (25)
L= T

57. Equnuya compoTHBACHHS

0fG03HA4AETCH
3a equnnny conpoTHB/ICHHS IIPHH;:HHZ’" n(pu 0° pryr
IPeueckoii Gyksoii 2); 310 — CONPOTHB HEIM CeueiH-

2 ¢ mornepey
Oro cronGrka aaunoit B 106,3 ci H BbIPAIKARTCS

/
M B 1 uu? Ecan B thopmy1ax (24) n (29) JKHO - OBITB

u E 1o
% anepax, r wan R B omax, 10 VI

UNpAsKeno B BOJBTAX.

s
58. 3aioH conpoTHBACHH

¥ . arype
" joli  Temmep
H HedsMeHI oropLi-
Conporusnenne nposoga 1p aTHO NP
"Dﬂmonggo:lopuuo:{angﬂo ero JJIHHE ieﬁeaolif :
HAILHo 1iomazH ero monepeyHoro. CeleHl

B (26)
r= P"Ts—l

0 MpoBOjHHKA H

4 pIIECT fiB-
nDHlleM BeJIHYHHA P xapamepusy_ET B BTc,_...coJ:lpcrr

NeRUS,
“OCHT maspanie ydeasnozo COMPOMUE ;

/
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——)

JISHHE JIHHEHHOTO NMPOBOJIHNKA H3 JAHHOIO Bemecrsa B 1 » gu-
Hl o 1 mm® monepeunoro ce-

YEHHS. 7

Tpn npumenennn Gopmyst (26) i
K ZKHIKOMY IPOBOJHHKY 3a ero
AJHHY  CUHTAeTCA - pacCTOSHHE
MEZKY 3JIEKTPOJAMH, a 3a MJI0MA/b
TONEPEYHOTO  CEeYeHHH — IIOMmab
SMEKTPOAa B muAKOCTH (pue. 65).

59. Mposoaumocts. Hzons TODBI

: ' 1
Bennunma, o6pathas p, T. e.  » HaskiBaetea ydeasrol

nPOB0OLLMOCITILI0 BRIECTBa, A BeJIYiHa, obpatHas r (conpo

1 :
THBJIGHHIO TPOBOJHHKA), T. €. ~,» HasblBaeTcsl ero nposo”
dumocmoro. \

Bemecrsa, nposogumocts KOTODEIX TIDAKTHUeCKH Gun3Ka

K Hym: CTeKno, hapdop, Weak, cMola ¥ T. o, HA3LBAIOT"
ci uzoasmopanu,

60. Ta6auus: CONPOTHBJACHHUI

B ra6nnuax a n 6 nomemens CBeJIeHHsl O COMpOTHBRIIEMOC”
TH HauGosee ynOTPeGHTEbHbIX NPOBOAHHKOE H H30JsTOPOB:
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V HKOB
: g NpoBOXH
a J conpoTHBJAEHH DB ok
) Y nenbHbe p Y;;c[;g;!:?;
¥ peJibHoe co
Bemecrno CU;IIIpOTHB' BemiecTBo S
JICHHE
MeTtanam C""]‘_’(‘)?‘z H
Y
i 0,5
Amompnuit . . 0,029 KowcranTan - - {054
: ) : o0 0,
G;"g;%m TPV 001'.2%315 JlaTyiib gt OF 5 ¢
P (3 169—( MaHrasit . » =~ 0,20,
ﬂeﬂb L ey 0'%“0"%_.3'%75 HelianasGep - - oA
i 0,1—0,14 || Hugemut - 0,1-0,2
natiHa o o) Crauh MArkas -
Cms(?;:unpn 18 o Yrofib !pi.:mK)?l)_f
Cepebpo . . . 0,016 L o
ElfEcsee 000 0,060 e T
Th |
pJsieMoOC
5)3.-'1e!(1'p1mec1<a? c,\?;I)?OuTaH o)
nzogaropos (B O
ConpoTHB:
3 ConpoTHe- BelecTBO JIeHHE ol
Begecro JeHie |iod 0 AN
—_.__.__‘__.__-——-'—"' L 13
ot 4x10*
Wlapep 110° Cmopd = = = * no 2% 1
o 5X10° Cyprl - IR MRl
Mpa ..... ]>§410“ U_le.ﬂ-ﬂa*‘ .o A ‘!X}Dm
OBy b ¢ °T2 100 - Tlapadut - : Jx[{)"
g.rm}’nonn o e X Kauudob « 5 1)(;013
LIKHOReHHOe 2501010 Cepa « + ¢ g 1%
CTeKI0 X DGOHUT - - - 2
Qlipdlop He- Krapuesoe 510}
Ha:fgnpﬂnau- agios oTEKJ0 + ¢ |-

1
Mior

) Ot cpegenus gamel TPA
HX M30/18TOPOR OLICTPO rm;zzggr

Bt Wehyn  Ttemneparypsl - €

+—3 pasa.
!

TeMnepaTy

NOBLIL
qo” 30° oud MO

B
9% COMPOTHBIAEMOCE
Pe <2 remnepaTyphl;
1eHHeM T}:e'r g‘met!hm

npH -
HTBCH
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I o 1 Saexm pusecmeo ; — I

| “ v : Me  TTPOBOJLHMO- il
Ik CTeli oTAe/bHEIX BeTBeil; ecJH COnp OT'LBJL TO )

| Peocma Beii paBubl Mexay cofoil, T. e. m=ras=ra=-" I
|h; e /Mami Ha3EIBAIOTCA MNPHOOPH, NPH NOMOWL KOTO- E &y 9 d

| PLIX-MOJKHO, H3MEHATh CONPOTHBNEHHE LEMM H Tem cambiM ! PR @ '

1‘ PETYJHPOBATE B Hell CHAY ToKa, O W e T T '

il MEHBITIE 1/

(4] HHEeHHA {

i 62. Conpotusne Conpotnp/iense NApaaienbHoro CoeA .j

1 i . P HHE NPH PA3AHYHBIX COCAHHEHHSX ConpotuBseHHs Mool BeTBH . . 'a
“51" { [Ipr  coennnen | ; HeHAH 1
1 :" COHPOEPHBJIeHIﬁI; Hxngﬁm]:e%o?:zﬁggﬁihen?age}gmu EERBR 63. Cuna Toka mpH napanseabHoM coeH 1 e
(e aB r

} KaK OHH COGAHHeHH: J ACHTOT (IO O . CapanneAbio COBHHEHHBX peTBAX |
|8 nocJjeoBaTeNlbHo | N l ACBCHnm TOKOB i{; M iz B %ns‘mmﬂ 43 COOTHOLICHH: |

| A HIN  [apaniessHo / n : u ADB (puc. 67) onpefeasioTcs (29)

| I (M. cTp. 160) r / g = Tl C
i Eci  npoeoamn Wi — 1 iR o ouKe passeTBICHA A, i |

B 1 i > ro K [ | N
KH COEJHHEHE MoC- i R e T I

ji;' JeJOBATELHO (pHC. 19 i
:;‘ ), To nx oburee ; s

] _ CONPOTHBIIEHHE PABHO CYMMe OTHEJBHHIX COMPOTHBICHHL |

8 | ‘ |

I RS I

i 1
M‘ (| AI}JP" NAPaIIeNEHOM Ke COelHHEHHH NpoBoiHikos ACB il
i B ADB (puc. 67) ¢ conporusnenusmu r; g ry _HX ofiiee | |
it {5 CompotHEACHHe R BHpakaeTca dopiy.oii: |If i
M ; !
(1 IR T 0] Putc. 67. W
i 1 .

it | A e T TougH, T. ©

i | : 2 | or 9TOi |
{1 B R 4 a2, @n Panna cymme cus TOKOB, oTTeKalomHx (30) li‘l

1 CIH B PA3BETBJCHHH YYacTBVIOT ; =i+ I

i ; c =il '
il L yuacray ABA  TIPOBOAHHKA, s 3 i "
il / ; oA ; 1 Mg n petsefl: S (30a) {
i1 J =R el R il " li=ln g el i o
i ": &_I\R i + ra it ra w rﬂ' (273) y ] |
‘ ; ' I
1
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64. PaGota SJeKTPHuYecKoro Toka

Eermn Q KYJIOHOB 3a { cek
UENH Ha KoHiax KOTOpOro mpy
T0 paboma A drekmpuneckoz
Pasates cdopmyaoi:

yHO nepemMecTaTes no ACTKY
JIOXKEeHO HanpsiKeHye BOJIBT,
0 moxka Ha 3TOM Y4YacTKke Bbl-

A=QV Oxcoynen; (31)
Ecan 1 — cuna toxa Ha JaHHOM yuactke, To Q=/-tun
A= [tV dxcoyaed; (31a)

HJIH, 3aMeHHB no sakony Oma V = j, HMEeM Tperhe Bripa-
HeHve paGoTwr;

A= [%¢ Ooicoyaen, (316)
rne / —cuna Toka g amnepax, r — cog

POTHBJIeHHe yyacTia
B oMax, {— ppems p CeKyHaax.

65. Mommnocts TOKa

H3 dopmynmr (3la) crenyer, aro

(M. cTp. 125), 1. e. ero paGora,
KYyHJe, ——, paBua:

—;—4— = W=1V dnseer — 4 8amm (32)

(Onpefenenre Barra oy Ha cTp. 125)

MOWHOCmE moxa TV
OTHECEHHAs K onHoj| ce-

66. 3akoy dixoyna —Jlenna

Tak kax 1 AKOYIL paGoTe IKBHBAJIEHTeH ()

TO pa6ory Toka MOMHO OUeHHTs 5 KaJIOpHAX, pocnionpao-
BABIINCH, Hampuumep, dopmynamu (316) g (18a) (ctp. 147):
Q=024 2 Kax,

.24 kanopmm,

(33)
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i MOXHO
oTOpOil MO
$opaysa Mdacoyas — Jenya, mph no:\éoil_ﬁuof; qu[z:?rno e
Sleuts, menaogoe dedcmatie mona.HHO“ yaacrie 3a ¢ cex,
PHAl, koTopoe BeiessieT Tok / Ha 1a 2 LompoTHBICHHE 7,
&t on BCTPEUAeT €O CTOPOHbI yHacT o/IbHOMY TIPHOOPY-
"anpumep, korga Tok WAeT Mo Harpesat

TOKa
67. Exunnus paGoThi SJEKTPHYIECKOTO T paGoty
: Ms gae

Tak kax nponssenenue Momﬁoc'l;:; C"ﬁﬂap;a'rr. remon‘a;z::
(e, crp. 125), To eanHuubl Momenuﬂuuy BpeMeHH —

KHaoparr, Gyayun ymHozeHbl HA s
AYT emHHHUE paGoTHl 3JeKTPHYE o Bwdgaet

I samm-uac (em-4) = 36

— 100 em-#=
1 zexmosamm-uac (26m-4) = 10
= 360000 dxc, MO
-wac (Kem-4) =
l IFCIMoaﬂmm: 3 600 000 Oz

pa
Popyyna  paGors Toka (316) ;:“CT
Peno b wacax, a He B ceKyHIaX.

TT-9acel, eciu { b

68. MaruuTHOE I'IOJI'B

. THple CHJEL

P T MardA
Hpocmaucrao. B KOTOpOM /IefiCTBYIO

gy

BACTCH MaeHummotm NOAEM.

HHHA
69. MaruuTHble CHJOBBIE J

gasppalomas A&
yke 1oJis JeHC
ArHHTHAS CHIZ

fHHsd, Y
Cutoson runen Ha3LIBAETCS ;;;Tuﬂoﬁ £
gp&BﬂEHHE. no KOTOpOM! B TOHTi;TIHﬁ e
1 Ha noyioHTeLHLLT MarHy <
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70. MarnauTHOE noJe ToKa. DJIEKTPOMATHHT

Boxpyr Ttoxa Bo3umkaeT MarmuTHoe moje. Ecam Tox Te

9T 10 NpPOBOJIOYHOMH, CITHpaIH, TO mocjefHaa Bejer cebs, KAk
..marHuT. Ecam cMOTpeTs Ha KOHel CNHpajH H TOK IpH 3TOM
‘Gyzer ofTexaTh ero B Hanpas/eHHH, 00paTHOM [BH:KeHHIO
yacoeoil ctpesky (prc. 63), To 3TOT KoHeu GygeT ceBepHbIM
nmoJsitocoM;  Aad  Habmopareas, K

KoTopoMy ofpallleH ApYyrod KoHel

COHpaJaH (10JKHBIH noJsioc), Tok Gy-

IeT Teyb 10 YacoBOH CTpeJxe. s
Ecau BHYTpe 3Tofl cnHpanH mo- N

MECTHTb CTepHeHb H3 MATKOTO
xeJiesa (CepjeyHHK), TO OH Hamar-
HHTHTCSl, 4 BCe BMecTe B3sToe
oGpazyer azexmpomazrum. [Togs-
eMHas cusia ero GyaeT pacTH C
YBEJHUEHHeM TOKAa H C yBeJuue-
HHeM uHCJa 000pOTOB OPOBOJIOKH,
LJHEE CIHPAJIH

LG

Puc. 68.
NpHXOAAWEXCA Ha 1 c#

71. HdeficTBHe MATHHTHOrO MOJA HA TOK

MNomem®HOM TOK, HAXofsiCh B MarHETHOM none, Gyne¥
nepeMelaTscs moj JeficTBHEM MOJA; HampaRJeHHe MepeMe
MeHH#A TOKA J[aeTci npasusosm TPeX MajblLeB Aegod pYyKU:
TPH nasbia — Gosbuiodl, yKasaTesLHEN H cpejHuil — pacnosa
raioT B TpeX B3aHMHO TepHeHINKYJAPHEIX Hampab/ieHHAX
{puc. 69) Tax, uTo6bl yKa3aTe/bHbI{ nasjel yKaswiBaj Hanpab:
JIEHHEe CHJIOBEIX JIHHHH mnoOJsi, cpeiHHil — HanpaBieHue TOXKd
TOTla OTOrHYTHI GoJblIOf majell YKaMeT HanpanjeHue, KyAd
GyaeT nepemMeIaTbCs MPOBOLHHK.

72. Ieiicteue TOKa HA mar

B cpoio  ouepes H TOK GYAET
' BYlo marmuTHYIO CTpenky MO

‘ Pue. 70.
| Saerrpomotopa:

TO  BIIOMKEHEl

CHNLHELE
ArHnTHoE mose; AK0pb — Heaes
KaTyLIKH,
\ Mtest g garymkam gepes wiemkl

| My yonenn siKOpA. SIEKTPOMOTO

Hanpognenue
acup.-.ou: T
Auutt

Pauec. 69.

anTHYl0 CTPEKY

pa MOABHIC:
pasoil YK
pyKy HAA®
K MarafTHoH
rox wex oT
torjaa OTOrHY-
yxamer, Ky
it moJuoc

neilcTBOBATD
npaguay "
(puc. 70): np?nylo
00paTHTDL J!Elﬂc-lbﬁﬂ;
crpenke Tak, a100
KieTi K maibuadMs
Tpiii GoabIIOH nanege o
Ina OTRIOHATCS ceBep

I}

MarHHTHOI cTpenk:

73. 9aeKTpoOMOTOP

a
1 poAOMOP.
aAekmpPOT= b

TleiicTBHE

sl
OCHOBBIBAETC
{THOTO

HOTO 1‘.’.2'”;}0“_ OcHOBHBIE
FC
aﬂeKTpOMEIFHHTb,; 4
Bl uﬁthIvao .
z, TOKOM»
ofTexaeMpe
1 KOAAERITIOF:
pa H ero
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o Ulemxa

Kamymxa i
== - B8
e == N
i) 7 ( ’ S
e bapadan a

Puc. 71.

74, INeKTPOMArHHTHAA HHAYKLHA

Eciu i
POBOAHHK H.
MATHHTHOM O | JH KaTymga 0

11 er
R :c 117;})1{ 3TOM nepecegaﬂ-b h?;IP:MemaTbcﬁ B
s e
KaTylIKa 3aMKH HOSA a ec Ke Oy-

d 34l Thl ) JIH  1IPO

IMUEHbILE MOK YT, TO BMeCTe C STiM 1303111[;];{:21’?}”1:; t;}m!
{ g HOLK

&,

Pue, 72.

Hanpas ; '
JIEHHEe HH 2
npasoi pysu. I IyKTHBHOI JIC on
. aB pejens
. Tlpasyio pyky ¢ sbrmsmyTeinn nea:n?u;ﬂagmw
\ A 1 Halo

/

3 ek mpunecmeo 171

(puc. 73), ABIDKyLierocd
AHHi TAK, yTOOH!
i ymupajuce B Jlafiodb, @
nel  yKaspBal
poBOAHHKA; TO"
KayKyT Hampas:

pOBOAHHKA
noTnepex

CHJIOBBIE JIHHI
ororuyTsii O
HaripapJieHHe npHKeHHs 1
ria BLITAHYTBIE nanbibl Yy

nenne DJC.

75. O 4ero 3aBHCH

5JIC Gyjer TeM GoJtb-
TarnnTHOE 107e, HeN
OBBIM  JHHISIM
[Hiee Cay

BJOJb

NONOKHTE

T pujyKTHBHAd aJacC

MPupyKTHBHAS
qeM cHibHEe N

nanepepes il
qeik 1 oueM

e,
GnicTpee
npieTcsl [poBo
TPOBOAITHK:

76. ﬂepememul‘i TOK

MarHiTHOM [OJE (puc. 74) 6_yﬂer
PaBHOMepHO BpaIaThest KOHTYP. 12 npoBoJIoKH, TO € wa AL
NOJHEIM  00opoTOM B KOHTYpE po3HHKaeT nepnommetk.l! |
MeHAomascs Mo Besuuiie H HarpapJeHiio 9JIC u ciia 1o

Ecan B oIHOpOAHOM

1i#
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Kd, €Cl KOHTyp samiHYT. Takoii Tok, nepuommuecku (uepes
PaBHBIE TNPOMEXKYTKH BpEMEHH) MEHIOUIHIICA Mo BeJHUHHE
1 HANPABJICHHIO, HA3LIBACTCH NepemMenibism nokoiL.

77. 3ddentuBHoe 3nauenue IJIC H cHAB TOKA

[pi , paBHoMepHOM BpamieHun BATKA R OJIHOPOJHOM Mar-
auTHOM mosie DJIC, BO3HHKAIOMAA B BHTKe, SBJAETCH nepe-
MEHHOH BEJHUMHOH, NpONOpIHOHAALHON CHHYCY yrJla HOBOpOTa
BHTKA; TO JKE CAMOE MOMHO CKA3aTh H O CHJIE MepeMeHHOro
TOK3, ecild CONpPOTHB/ICHHE ] :
lenH He Medsercs. Ammep-
METPp H BOJILTMETP, BK.JIIO- 7
UEHHHIE B [elb TIEPEMEHHOTO
TOKA, TOKASHBAIOT 3Jghihek-
MUGHBIE  SHAYEHUS, COOT-
BEeTCTBYIOIHE TAaKOMY mio-
CTOSIHHOMY TOKY, KOTODBIi
8a 5TO e BPeMs MPOH3BO-
JHT TO Ke camoe JeficTeHe
(3erT), Hanmpumep Temio-
BOE, HTO M JAHHKLII mHepe-
MeHHBIH Tor. PHe. 75 mo-
Ka3blBaeT KPHBYIO — CuRy-
coudy, JACHYI0 HATAAJHYIO KapTHHY  TOrO, = Kak Me-
HARTCSA IMepeMeHHBIl TOK 3a BpeMA OJHOTO NOJHOTO obopoTa
(sa onue nepuon) BurTka. Ha PHCYHKE N0 BepTHKAJIH OmIO-
JHEHBI SHAYEHHA CHJBI TOKA, a Mo TOPH3OHTAIIH — BpeMs,
COOTBETCTRYIONIEE TOMY HJIH HHOMY MNOJIOMKEHHIO BHTKA.

B kayecTBe maMepTebHLIX npiGOpoB. [epeMeHHOro ToKa

MOZHO TIOIB30BATBCA TEMVIOBHIMH AMOEPMeTPAMH M BOJBTMET-
pamu.

N7

Puc. 75.
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HHOrO TOKa i

OlUIHGCTH NepemMe '
78 Mok o MTHOBEHME paBHa

cazK
Mowrocms nepeatern020 iMOKA B K roKka H HAMpsiKeHHH.
NPOH3BE/IEHHI0 MFHOBEHHBIX SHAUCHIH

eeHHIO
apHa TIPOH3BE]
(pexmusnan mouyrocme, OAHAKO, HE P a OTINuAeTcsy OT

s,
ShdexTupnpx  cuar TOKa H uaﬂl’“}’(egcnoro reepatopd HHo-
Hero HexoTOPHIM MOCTOFHHBIM WA Kaosos:ta%c““‘“ o0BIMHO
XKitenem, MeHpIHM efHHHIBL M
KK cos o: !
y Wapp = [sdd Vsdgtb COS“ ?paﬁ oTbl M KOHCT-
eACHMO! JIyaie
onpejeaaeTcd P 1, Tem Jy
Pyxﬁggg”!{faggam é[;l Gonpme KocHEYC F

‘Paoraer mammmua.

79. CamoHHAYKUHS

Ka-
g H pasMbl
3MeHeHHs! MATHHTHOrO MO np:e fl::;\;m::al{eﬁ nE Toxz_}l
1C o . oo KTHBHOY
EHHHHHHHOH 1enu :;JI;;K :0(333“:: Boamim{;aosetmil HHAY |
BAIOT B CaMo! e -
i BT CaMou(I){céItSeHHo ¥ ::e Tr‘::z;[moa
st clac :
ﬁgﬁéx piJIIOYAIONIIX  SiHd

’

ypreapHoe MHcao f

B.
BJleKTPOMar““TO |

e
80. Tpanccbopmnponaux
. JOK&
Hmes HEPEMEHHb:{i; TOK
pusKoro  Han sieH
HTB TOK MAJIOH CHJIBL,

Pae, 76.
Son, o CHJIBI, MOJKHO 101YY
ANpsikennst, u naoGopor (mpar
Cliraerci ¢ momouipio MParc

uposatib TOKJ. o
e e

CHJIBHBIX

=
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Jaexniputecmeo

A2HA CXEMa TpaHC(OPMATOpA: TOMCTAs OGMOTKA ¢ HeGOARIINM
HHCJIOM BHTKOB HAMOTA4HA HA 3aMKHYTHIl 3Kese3Hbiil cepiey-
HHK; C JIpYTOH CTOPOHBI HAMOTaHA TOHKas 0GMOTKa c 50/BLIHM
HHCJIOM BHTKOB. Eco mo nepgoit o6moTke NPONYCTHTL nepe-
MEHHEIH TOK HH3KOTO HanpsiKeHHs: M GoJIBLIOH CHJEL, To 10O

BTODOH TIONET NepeMeHHbl TOK BHICOKOrO HanpsxeHHss H
MaJIoH CHJIBL

81. Koupeucarop

Ilea  mpoBopHuKa, HAaIpHMep  JIBEé MEeTaJJIHYecKHX [Jia-
crhikd A u B (o6knazku, pac. 77), mempy
KOTODHLIMI MOMEINeH caoft' mn3onatopa (guspex- 4 8
TPHKA), HATIDHMED BOSAYX, CTEKJO M T, 1., CO-
CTaBAT KowdeHcamop;  obknanku KoHZleHcaTopa
3apPANKAIOTCS  PA3HOHMCHHBIMH sapsagamn. Mex 1y
34pSIKEHHBIMH  OOKJalKkaMH B JH3 JIeKTpHKe
BOBHUKAET 3JAeKmpuieckoe noae.

HF 131

N b B e o
|

82. EMKocTe KoHgeHcaTopa
: Puc. 77.

Enrocmesso KoxOexcamopa HaswBaeTes YHCJeHHOe 3Haue-
HHC BEMUNHE] 3apsifia (HanmpuMep, umHc/o KYJIOHOB), KOTOpOe
HAajo COOGHIHTE KOHIEHCATODY, UTOGLI MOBHICHTE HANpPSKeHIe
MEXKNy obkiankamu Ha | BoabT, EMKOCTE KoHjleHcaTopa 3a-
BHCHT OT BemecTsa H30JaTOpa H "OyleT Tem Gospile, ueM
TOHBLIE H30JIATOP H yeM GoJblile TIOBEPXHOCTb 06K41410K.

83. Exmunub emkoctu

Enumnneli  emxocrn ABISCTCA  hapada (oGo3nauaercs
HJH §)) — eMKoCTb KOHAEHCATOPA, Yy KOTOPOTO 3apsiji B OpHH
KYyJIOH TOBEBINAET Hanpsenne na 1 poanr. B NpaKTHKE
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7 an
HJIH .'L‘th)’ paB”l

| 0TpeGasetest nukpopapada (iF pas MeHbIIaf MEKpo]a-

| 0000001 F, u emkocts B 900 000 P
P, nasmsaeman canmumempost (Ca)-

84. JseKTPOMATHHTHBIE BOJHE!

HHTb

copnencaropa COSAHHILS

Eciin 3apsizKeHHbIe 00KJIaAKH r\on,;eul;e; ]fOJIeﬁElTEthllblil
|e:K.-1}r coboil  paapsiiHHKOM, TO BUBII‘l[’I'{I T B SeTpARCTEE
H3psn, g peayJibTate KOTOporo B o[(py;x\d:c: p o CTpAHSIO-
uﬁpaa},-romﬁ 3AEKMPOINASHUIMHDIE sogg 0) bOD ] e
Mecs 5o pee cTOpOHBI €O CKOPOCTBIO P
g catop i PaspAAHHK sIBJISAIOTCH
R TN KOHTYpOM, #3/1yJaioitu p

1

pMecTe MPOCTEHIIHM
adu080AHbL

V. CBET

85. Cxopocip cBETA
AYHBIX CpeAdx

pIX MPO3P i’
P oot paSmp[;:jl cgema B u03f1i-\|§
b PaSamunoii — ckopocThIo; cxo,tf;l_gf vax paauoBoi, TaK
Bia 300 000 KM/ cek, — TaKas JKe, Sy

i
"Poxa panmononm 1 Bos cpera On

86. Cuaa cserd l
| Iliﬂ(-‘l B GUﬂbH;ILIllL“Th[]!S
. J Horo HCTOUHHKE it
oy Lu!t’: ;gf{f:f,(c;g r:: FE%CE, Bblpayxa%"rcf;u :; «gg}myﬂapog;
Ill‘jlmuax -4 MeNCOYHapodnbLY _c(;gqax; Tocﬂpan O
., CHEUH» (TAnOHHElE JaMMbl) XpaHi
Tare MEp H Becop,
PHGopri,  mamepstouiye  CHJI
| OTes qbomgc’”“ﬂpa,ug_

¢ a3bl-
ypika, H
y cBerd JHCTOUHHKS,
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87. OcBeleHHOCTh ;

OfuH H TOT Ke HCTOMHHK CBETA MOMKET I0-pasHoMY
OCBeWIaTh NpejAMeT, B 3aBHCHMOCTH OT TOro, Ha KakoM pac
CTOSHUM HaXOJMICA MNpeAMET OT HCTOUHHKA, IO KakhMi
yriaMH HakJOHEHE! K JyuaM cBeTa INIOCKOCTH, orpasHuH®
saompe npepmer. [Tostomy, KpoMe CHJIEI CBeTa, BajKHO 3HaTP
TAKKE  OCGCUJEHHOCML JAHHON TOBEPXHOCTH,  Bhipamaemyo
B CrENHaJEHEX eRHHIAX — afoccax. TIpuoopsl, Hamepsiomiie
OCBEIIEHHOCTb, HA3KIBAIOTCA MOKCMEMPanu.

88. 3aBHCHMOCTbL OCBELIEHHOCTH
OT paccTosHus

OcpellleHHOCTE  HeGOJBIION  TIIOMAAKH  pacxoAampMHcs?
JIVuaMH, N4jdiomuMH HA Hee <«HOPMaJbHO», T. €. nepneHfAl
KyJaspHO K ee cepejune, yOuisaer B 4, 9, 16
i T. A pas Mo Mepe YJaJeHHA OT Hee HCTOH-
HUKa ceeta B 2, 3, 4 u T. g 'pa3, T. e
obparso TpoONOpHLHOHAJBHA KBaJ-
paTy paccTOAHMHA OT HCTOYHHKA JAO OCBe-
LaeMOH MJIOMALKH,

'89. 3aBHCHMOCTL OCBEIIEHHOCTH OT HAKJOHA
NIomaaKK

OcBeieHHoCTs  HeGOUBINON MIOMA/KH, 06pa-  Pe. 78

sylomeii ¢ NAJAIOMHME Jyd9aMH  CBeTa YTIoa o, [ponop”
UHOHAJIEHA CHHYCY SToro yraa (puc. 78). .

80. 3axonpl oTpamenHsa cBeTa {

Jlyu eBeTa, TAAOMmAEI HA DIAAKyl0 TOBEpXHOCTb (387
Ka.40), OTPAIKAEGTCS OT Hee M0 C/eJYIOUHM sakoHam: 1) yro

Ceem

e

Nanenns SAB pasen yriy OTpake
SA y orpawennuit SyA sexar B

Pt

A
Puc. 79.

0BE
OTpascaer CBET CBORIO BEIIY K010 1

THIO: ’ 5
€CJlH  BOrHYTOIO nOBEPxSI'L(;::Kaﬂa i DeHTP C(IJBPIJ‘

Cepeniny CepHueckoro
2A06r0I0 OCblo 3CPKAT:

92. dopmyaa BOTHYTO
cn AB BOTHYT

Ecnun na raaphoil O

ans S1AB3 9) aya najat

ol

II0CKOCTI C B {nep-

NS M K 3epkany B

] 0
nc!i;umymsp
pouxe nafeHud (puc.

91. Cq)epwlecuﬂe
sepradd

cans
Cipepuseckue i (’atflflmaure_
aoT | ©
gpeﬁﬁfﬁn noJt OBZI!!H}TO
qgg’l‘b cieps! (uan%{l{;};p)z
0
MoTa/BIuecKoro o Eha,

pueckoe 3ePE -
C(bgz? pes BLULYRADL ec;n“
SHBLE  rni0, . B0ZRY T
4 mas  Yepe3
i pasbiBaetci

[l ¥

ro 3epKaJla

oro B3epkand (puc. 80)

ToMemen ToueyHI

puc. 80
HCTOUHHE cpera

S, 10 qrioGoit eHTpaE”
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HBIH  JIyY, MOCBLIAEMBIi HM, nocie orpamenns Oyper mnpo-

XOIHTb uepe3 OAHY onpejeJeHHYIO Touky Sy = uzobpasice:
Hle Touky S, ‘

Paccrosns  tovex S u Sy ot cepeumu sepkana A csi-

SaHBL MeKZY C€OGOil CIeAYIOmWHM COOTHOWEHHEM (hopmyad
B02HYMOo20 3epKaia):
1 1 2 !
—_— = 4
T+ == (34

TZe d-—paccTosHHe OT SepkaNa [0 cBeTsileiics ToukH Se
[ — paccrosnue 1o ee maoGpamenns 83, r — pajuyc seprana-

93. dokyc sornyroro seprana

Uenrpanbisle ayun, naymue napaniensuo raasiofi oci

(puc. 81), npofinyr uepes TouKy C, KoTopas HassiaercH
oicycon ‘sepkana, mnpuuem

paccTosiHne A~ —
r ¢
A o e o A/
" opmyna (34) npunnmaer £ g
caeAyomuil  BH: y =
! 1 — 1 5 Puc. 8{
T e iy

94. Moxasareas npesomaenus

Korza  nyu- csera nepexogur “ua OJIHO  Mpo3payHOL
CPEMbl, HATIDHMED BO3jlyXa, B ADYTYIo, HanpuMep Bojy, TO
Ha ToBepXHOCTH pasgena MN o6enx cpex on MemHsier CcBOE
HallpaB/JeHHe — npenoMasercs (puc. 82),

OTHomenpe ¢ — cKopoCTH CBETA
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e

roa najerd, yepes ]

yepes @ 7o BeqHulHd

yroa fipeJoMJICHH,
sin ¢

—— I
M= gsin 8

npeosts
neaesm NP
4 QCHTeJBHD

Ecan  o6o3naufite

Hasmsaemﬂoritio,-c:gggb G
sl BTOP ol «
;!Iepl')l"l. ITokasare

10 = "¢]
| 5 cpeny)
Ecan ayu uger n3 «nycroTh? P

CTH cpera B pauHoil CPen rexya Off Pa%
OKa3amenes npenosaeHus. Jl;‘;“ « yxa 1,000
TRyo) 3/, ang momsl s AT
Heeky — 1G4

ni
o eJqomJeH
95, Orksonenne ayued MPH np

orpa-
koropas

M H,

Ecay nyy cpera mpoxoant CKBOE}; S “”.fﬂzﬂmcn

woelia  gywn nmapaaaedbl o a8 I anppaﬂﬂemm'

“Mpisep  ogommoe  CTEKIO, noero HAMAMBHOTC oo o et

2 De3yabTaTa He H3MEHNT 5%
Oliger napagnensiio emy (PUC:

-
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f
OB HINYKJIOH JIHH3H! }H

apHOIT
aneIbio I
0GHpAIOTSL i

97. ®oxyc ABOSAK

mpe nap
cpera, HAY OMJIGHHS €

UEPE3 MPEXZPARNYI0 NPUSMY Iy OTKIOHHTCS NPH3MOH K ee
OCHOBauHIO (puc. 83, 6).

'

Uenrpanbupie JyuH

|
1§
|
1
e ¥
P | \ 4 \ Y npe.
f,‘ ' . R OCH 1BOSIKOBBINYKJOH JIHH3BY &,Og,fecuge paccTosHue ABOAKO™ ,
it | >4 . B ee gokyce C (puc. 85)- (poy\iymﬁf y
| 188 Vi ] BhINyKJ0fi JIMHIE! BhIparaeTcsl Gop: . |
|, | (14 S 7SS IS 1S LI £ LSS, F s (37) 1
| i | y : = 1
I | a 1 ) y 5
' oy [
;-l.: ‘ a 7] ‘ (m 1)( r ¥ emecTBa  JIHHIB ’
| | ips) & BELI 10~ -
| fh t' : Prc. 83 | Me  m—nowasarens MPEATITL oxpocreft, OrpANHES if
| iR . Ar ¥ r,— pajnycel cepuuccri : !
o | : OIHX JIHHSY. : f |
r‘j. f 96. Jlunae : ;
f IRy | \ ’ . ‘ i i)
i | Tpoapatnas cpepa (o6kiuno crexno), orpanmuentas ABYMS] f\ c .
| CPEPHIECKUMI TTOBEPXHOCTAMH, ~JaeT AUHSHL TOH MM, mHOll ' A = X |
18 (opMEI, HanpuMep JIHHSH, co6HparoLiHe JyuH, HaH Jeoako- é /
i | | i
ol | i
| _ e 86. H
4l I T "'\ ek L 1 ¢ PHC. } i
1 E | !/ 0 3 \\ ST N et Pie. 85. A et 1
| | (] /2 y [ 0 ) \ Ko J
Wl ! { T - _% 2 phINY |
| ; g l" ; _# b S 10 naomcoBH"Y“mg { !
I N et / 213 . KH JIMH3 {
1 : e B B Sl \\‘_‘,/ ! Paccrosiyne o cperauleHcs I:_I‘O:e Haoﬁpan{eﬂﬂﬂ J10 |
b | i agh. ) ) ('“HHBLJ CBARAHO C pACCTOAHHEM / ;
! PHC. 86) chopmy.roii: (38) |
[ ! Pnc. 84, ! y 1 1 1 3 I
I - —_ — :
I ; ¢ T 'l_ i F (53 |
I ; ‘*Z‘(’);yx*;ﬁiﬂf‘%:;e%h a),&li! Jg)iﬂarnix, paccemBaiomye ayum, i g ¢ i (paccToAHIe or (oxyca A |
i C. 84, 6). Ilpswmas, coepuusiomas nenrps! Mo F_ croanne (P4 §
| 06enx cdep, HasHIBAETCH 24a8HOL OCbI0 AlLraD R F — toxycnge pac ; %5 |
. [ ¥ JIMH3EL). M
4 ) '
"
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99, MMpesomieHne PasJHYHbIX ayueii. CnekTp

Jlyun  pasHbiX  ILBETOB MpeoMAsIoTess B paamuuEoit
‘creneni. Tak, HATIpHMED, KpacHble JIyuH CTeKJAHHAS mpuaMa
B EO3JyXe MeHee BCELO OTKJOHSIET K CBOEMY OCHOBAHHIO,
(roseToBele — GoJiee  BCero; B TOpAAKe yBeJIHUHBaOmEecs
[PeJIOMISIEMOCTH  HAYT JIYUH . CJELYIOMHX IBETOB: KPacHDLIE

[—::ﬁ—zzzf—:’/-‘

7

~
KpacHpid
N Opanmebod
\\ Menmpid
Jenensid
N
N Tonydod
N Curul
Puonemobeil
o e SRR
Puc. 87.

OpaHI(eBble, ¥KenThle, 3eJeHLle, rony6uie, CHHHE H (hroseToBLIC:
Ecam u3 TOPH3OHTANBHOH Y3KOH mienn  (PUCYHOK 87)»
ocBemeHHoil GefbMH JIyuaMmH, NPOMYCTHTbL uYepes rOpH30H-

TAIBHO pACHOJIOIKEHHYIO TpHSMY IYYoK Oenwix Jayuedi, T9

HOJYUHTCA BepTHKAaNbHBIH  cnexmp, coctosmiuit us  peeX

1BeTOB. Deliblil, Jy4 CONEepHHT B cefe BCe mBera.
100. Pazinunble CNEKTPLI

Ecan myuok GeJoro cBeTa OT PAaCKAJIEHHBIX TBepAbIX H/H
JKHAKHX TeJ [pONYCTHTh uepe3 MpH3MY, TO MOJy4HTCH

163
3ayk

—

THTH ayuami OT
TO npou.iemuuf[ yepes ngé[:o\;[y
i 4) crexkrp, ©
Yok gaer npepeigucuiil (Auueurramb;tmﬂewm e

WHY 3. peTHEIX JIHHHA HIH 10.10C, rlIpa ',]p .
MpoyeyTkami; Hakoell, GedbiH a1y D epes W
PliTesinio uepes kaKyio-HH6yab Cpeay, tacrb s ey
et cnexmp nocaoujenus, TaK KK )

Horyoumaer cpesa.

Be
Maowmod cnexmp; ecan ke Wetb oc

SeTsiuxcst napoB M rasos,

101. Hesmamunoie Y3 Lot
« aydam pasmt

Faas we onmeakono -;yncrms'renfﬂ X e yBCTBHTECH
WerocTy (pasanyHOi AJIHHG! poJiHEL); HA B0 A1 3 KD ACHBIM
O K aygam wkeato-3enenbiM; K Jy‘aM, ‘?frpa (cm(ppa;cpac:umr{

HOJIETOBLIM KOHILAMH crsiomHoroe Creks iy BeTBHTEI IS

opce H Ha

Yaempadhuoaemossie ayu), T3 [::TBYIUT, panpiuMep: o
U Hepupumpre mua raas  AyHd e,:cppaxpﬂ BIE)s MO
NeHE yyperpresbiblil TEPMOMETP (1 aropbie), 1 psit € e
Patuetkyio maacTHHKY (yabTpa@HOTETE | ik aiydell OF
BeTsinyxes ten w 1. A, K 4ACHY Hoe KOTOpHIE o6aaAalon
tes Tak Haamnael.\-sble Ay P gumeen‘ﬁ;ﬂm pis BMEIMT]Z
0C0 60010 npoHNKaTh 4epes penpo3p cix ayueil Tm*‘enxa
i"y?leﬁ Tena, Hamyenee npo3patHb! n: po, T eﬂ?&ﬁue
CTas apaunbl — AEPE™ 1 Medl
3 , HapGosee TpoO3p: o B TexHHKE

MM yuapy mupoko moAB3YIOT
vl 3BYK
JbHOE REHIKEHHE

102. Kousebate cra
jouasics
Koaeli  AHyTa

o Samaras c

a
ofHoro, KOHI H orcil
(m:lcoc“a (puc. 89, a), xoﬂeﬁmoﬂmf;:g:u a eﬂnmf;:r?gpsm
%00 op QR AROTORLE Ki}gﬁmscemm Ag neptt

Boeto 1enTpasIbLHOTO
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JUHHE Tea, NPEeJCTABIAIT TIPUMEDLL NONEPetHbly K0ALOaHULL
Eenn x yxpenJyieHHON ¢ OJHOTO KOHUA CTAJBHOH MpyXKHHE
. TOABeCHTh HeGOMbUIYIO THPLKY H HECKOJLKO ee OTTAHYTh

Vs

Puc. 88,

Pac. 89,

4 34TeM NpeJIoCcTaBHTE cayoii cebe (prc. 88), To kammas Touka
B npy:uinl Gyler cosepmath KoneGamus 'BIOJAb ee  AHHEN
8TO — NPHMED npPodoAbHbIX KoAebarull.

\

103. Mepuos, uacrora, aMnautyna

Bpema T, B Teuenne xotoporo mee wactausr A Koae6mo-
merocs Tesia (puc. 88), Bhiifist H3 Kpafimero [manmpumep, A%
puc. 89, @ — mpaBoro]  moJIoMKeHHsl, CHOBA BO3BpATATCS
B 510 e [0JIOJKEHHE, WIH, MHBIMH CIOBAMH, BpeM#d, B Teue:
HHE KOTOpOTO Kak/as TOYKA TeJa COBEpPUIHT OJHO HOJHOE
KOJIeOaHne, HASBIBACTCA nepucdos Koaebarus, :

Uueno f mnonmbix Kojiefanuil, coBepuaeMeIXx gacTHueH

3ayr

—

i Koaebarus:
Wi Tenom B 1 cex, Haswpaerca «acmomod

{ I 39)

T = — [=7" ;
a

: gacToTy. B
Yactora muamepsiercd B 2epyax ﬁ{;ta(;*)iconeﬁanlie.

HMeeT Tes0, copepuialollee g lgce,:i;feﬁnroml’-ﬁ“‘ qﬂCTi-l[lblB :01:

P AyAy uaH DpDo B9 o)keHuT pa
cmél?occ;g;i?::ro ,llloﬂ cpejiEero nozoes (Iof Y

Sorl anuil.
BECHs) HASLIBAGTCST @AtNAUMYOOL ro4€0

pojie
104, BoJubl HA .
kayeHb 3acTaBHT

BOJEL ) .
flanan Ha_raagkyio HOBCPXHOC:: He'gxonbxo onsﬁTH::f:n;
SACTHHEL mopp, Jeaiipe MOA HIM, nojaIMyTCA 1 :

Hocsie npoxoskieHus  KaMus aCTHUEL

MeHB; pacnpo‘

nan Ka asl
YauRys yomeGarnesi: oF MECT, KY(J,I:m? BOJIHA, Cgc'rg;lﬂmpoe
Jel QHITC  OftHa HOHGPE“HMQUE){P %Zc:cTonHHe 6151 HJ:{H ase
3;5:511'3 i enaaurﬁsl;y(r!;”c' g cenﬂnxnrfepgqnoa oAAs

r or 15
Cotapin Jlgﬁaﬂunb{, HaBble‘.ETIf;]m?;ué;,i[y acng}%;%auﬁ 5
H epeyHbLIe ;. gacarToy .

> Ha?r;?igr'nr':)};imc'rg?fge? 1) CTEP}KHIU,Y:*‘IJ-"TB'
SOtue, i p. , ecan no wum CTETEA s
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105. Boann B BO3JyXe

Besikoe KosieGuoieecsi Tesio — CTpYyHa, KaMepToH 1), KoJo-
kompumk B T. 0. (puc. 91) — BEIHYIK[AeT KoJIe0aThCsd € TeM
ke meprofiom T M MpHJEraloliue K TeJy CJI0H BO3LyXa: B BO3:
AyXe BOBHHKAIOT Mpo-
JIONBGHEIE BOJIHB, COCTOALLHE
13 CTYLIEHHI H pa3peeHHuii;
paccrosiine A, Ha KOTOpoe
OTCTOAT Jpyr OT Hpyra Jga
CoCegHHX CrymeHds HJIH
JBa COCEJHHX pasperxeHHsd,
HasplBaeTcsi JAuHoOw  npo-
Doasroti eoanel. Tlpn ua-
ctote or -16 o 20000 xomeGaHuii B CeKYHAY BO3AYLIHBIC
BOJIHBI BOCIIPHHHMAIOTCSI YXOM KaK 38YK.

Puc. 91,

106. CKopocTh pacrpocTPaHeHH:A BOJIHl

BosHHKIIHEe B ynpyrofl cpejie BOJNHLI PACrpOCTPaHFIOTCS
C ompefie/IeHHOIL I JaHHOH Cpefbl CKOPOCTLIO U, 3asucsed
OT TeMmmepaTyphl Cpeib. Tak, CKOpOCTL 3BYKa IpH 0°C:
B Bosiyxe — 331 m/cex (mpn 16° — 340 sm/cex), B Boje —
1450 m/cex, B xemeae — 5100 m/cex, B cTerae — 5500 at/cek.

107. 3aBUcHMOCTb JJHHBI BOJHBI OT NepHona
(uacToTel) Koaebanus

Ecau Teso komebiercs ¢ mepuogom T (uactotoit f), TO
34 570 BpeMst koJleGanye paclpocTpaHnTCs Ha A — JaiHy OXHOY
BOJIHEL, T. €.
; - [l
A= oT unu A —

1) MHCTpYMeHT, CTY/Kallnil J/is OMpejeesHs BLICOTH TOHA.

187
38K i

108. Otpakenue BOJH

K

Hanpassienne AB, 10 _KOTOPOMY gaCHPOCTgflg“;Tci'm lf;’l}m.;
Ha3. 3BYKOBBIM  JIYUOM. Ecou  JHHEHHBIE pasmep!
NoBepxHocTH, HA KOTOpYIO Md- k
Maer  apykopoft Jyu, OoJbIIe
AllEe  magaomeit  BOAHBL  TO
B0ana otpaxcaercsi, mnpuuem Yroda
Uanenuss ABC pasen yray OTpa
*eryss CBD (puc. 92). A

Orpasenye posHbl yXO BOCHPH:
HMaer kak axo.

109, JIndpakuus BOJIH

5 Ecan sinnefinbie pasmeps! €14 Pic- 92

po DAdUlerocs Ha MYTH pacnpoc- |

Pasenyg BO3JlyIUHBIX BOJH, He- 70 BOJHBL orn0aiotT
SR cpappiTenHO (€ ATHHOM B0 ad t}[’)an’ﬂ{“"a 402
Menscrpne, Do sipeiie HadBACTET O F

110. MutephepeHund BOJIH

3 : o[IHOTO %
Eeay _ABE CHCTEMb! 3BYKOBBIX posig  OA oit TOUKE Hana

i B
qy TOUKY H i eHUAMH, JIH

Tg
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111. PesoHanc

Ecnn yacrora cofcreeHHEIX KoJeOanmil ABYX Tesi (Kamep-
TOHOB, CTPYH H T. Il.) OJHHAKOBA H OJHO H3 3THX TeJ TpH-
BefleHO B KoJiebanHne W 3BYYHT, TO HAuHET B8ByYaTh (OTKJIH-
KaTeCsl) H APYroe TeJn: BOSAYIUHBE BOJHE, CO3JABAEMEIC
TIEPBEIM TeJIOM, CBOMMH TOJMKaMmu OyAyT Ppackaumsath BTO-
poe; fBJIEHHe OTKJIHKA OJHOrO TeJa Ha Kosebamue Jpyroro
HA3BIBAIOT QKYCMUYECKUM DE3OHAHCOM.

112. Bricora Tona

Beicoma mora onpefensercs: ero YacToTOH fi y BHICOKHX
TOHOB ¥acToTa GosbIIasi, y HH3KHX — MaJast. YXO BOCHPHHH-
MAET TOHa B CpejiHeM B mpejesax uacror ot 16 no 15 000—
20 000 B cexyHIy; MySHKalbHEIE TOHA 3aKJIOUAIOTCH MeKAY
30 u 5000 xoneGannit B cekynny. Ecin 3ByKH ouenb GhicTpO
CIIeJIVIOT OJMH 32 APYTHM H TPH 3TOM yXO He pasjuyaer HX
BLICOTEI, TO OHH BOCTIPHHHMAIOTCS KaK UilfAl.

]

113. Cuna u rpoMKOCTb 3ByKa

Cusa 3eyxa B JAHHON TOUKE ONpEJETAETCS KOJHUECTBOM
SHEpruH, npoxogamel B 1 cex uepes muomajaxy B 1 cm?
PACIIONOMKEHHYIO TePHeHNKYNApHO K HaNpaB/IeHUIO 3ByKa;

. ape
cmiecer” )
Pposkocmes 36y 3aBHCHT OT BHICOTEI TOHA M H3ME-

HAGTCs NPHGIHSATR/ILHO NPONOPUHOHANLHO JorapuihMy cHibl
3ByKa. i

CHIIA 3BYKAa HBMepPsercs ejuHHIAMH:

114. Bunaypaabuntii siext :

3BYKOBEIE =~ BOJIHE OGHINHO MORXONAT K OZAHOMY YXy. He-
CKOJIEKO pambllle, YeM K JApYyroMy. YINH CHOCOGHEI pasji:
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YaThL STy pasHully 110 BpeMeHH, eci oid if3nh;%l:::3meﬁﬁgg'
Mepro 0,00003 cex. Oro spJeHHe HOCHT :]an ek
Yparsnozo aghhexma. HroGbl ONPERSHTD i_mgny‘ it
Kyia wuier 38yK, ueJOBEK MOROpauHBaeT uula O s
HeTQuHHKY 3Byka Tak, uTo0m 00a yxa YCﬂbﬂ pi ycrpoficTse
Bpevento, YKasanHbM S(peKTOM TOIBSYIOTCH TP

88yKkoy rasaueamens.

115. Pesepbepanns

CTOUHHK MepecTaer 3By
THOMY OTpaKeHHio OT
e/ MOMEHT,

ECJIH B KakoM-Jibo ﬂQMeHi.CHHH H
Yaty, 1o 8pyk GnarQnAps MHOTOKpA
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ok T N np?Kpam;;gro BpeMeHH; 370 Bpems
o noMereHds.

4 eme cabupTC B TeyeHHE HEKOT!
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Hasnpaerca mpeMenen pesepOepaiui RaHHO
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Angpasummusii ykasamens

ATGABUTHBIN YKA3ATE/D

AGcomorsas TemnepaTypa 144
AGcomoTHEI TNOKaZaTeML mnpe-

JoMJieHHs 179
AGcomoTHbll Hy b 144 -
AKycTHue ckuil pezonanc 188
Aadasur rpeuecknii 15

~— JIaTHHCKHf 15

Awmrnep 158 3
Amnep-cekynaa 159
Amnepmerp 158
AMIUIHTY 1a KonteGanns 185
AHopx 158 ,
Anodera muoroyrosbHuka 89
— nHpaMuasl 92
— YceyeHHOH nmUpaMHAL 92
ApHdMmeTHdeckas nporpeccua 60
ApudmeTnueckde cpegHee 35
Apxumesa sakou 136
— — JuUia rasop 138
Atmochepa 138
— HOpMaJbHasn 138
AtMmocteproe papaenue 138
— — HOpMaJibHoe 138

Bapometp 138

Beckoneuno yGulpaiomas reome-
TPHUECKas Mporpeccusa 62

Bunay panenbtii sgxpext 189

Bunom Heioroua 73

75
BrnoM pacmimpenun 145

Brccektpuca yraa 79 \

— TPEYToJbHHKa T9

BunoMuansusle KoshbuHenTs

Boiinia — Maprorta sakomn 133
Boiina — Mapuorra — Iefi-JTioc-
caKa 3aKoH 144 ¥

Bauua snektposutuueckasn 158

Bapuubona Teopema 118

Barr 125

Bart-uac 167

BexTop 114

Bec 131

=, Mephl 18

Beca ypensHple (M10THOCTH)
131, TaGauup 132, 133

Buut, EHATOBOEC RBH:KeHHe 111

BumectumocTs, Mepur 17

BoruyToe gepkano 177

Boga, ocoGeHHocTH mpi oxna-
HAeHHH 150

—, TEeMIIepaTypa KHIeHHs (Ta6-
JIHILbI 3ABHC, OT maBJyeHus) 153

| —, yJAeabHbIT Bec 133

Bopanoit nap, ta6auua gasnenns
H TUJIOTHOCTH 152

Bossegnenue B cTenens 40

Boapacralomas nporpeccus
apudmeTHUecKas GO ;

Bospacraiomas nporpeccia reo-
MeTpHyeckas 61

Bosmnt 185

— B BO3ayxe 186

—, AJHHA B, 86

— 3JIEKTPOMATHHTHEIe 175

Bonbr 157

Bnaguna gosnst 185

Brnucauumit Kpyr, nentp 81

. Anpasumneil yrazameas

Brucannuit kpyr, paguyc 104
pauense, ppaulaTessHoe ABi-
Jkenne 108

—, 3Kupasi cuna mpu B. 127

— pasnomepnoe 108
pems, enuHuua 20

Brinyknoe sepkano 177

Bricora tona 188

— TpeyroablHka 79

Briyntanue gpoGeit 34

— OTHOCHTEJBHBIX unces 32

Tas, papnenne 138, 144
—, [JIOTHOCTBL rasoB.
na 133 5
l'amppannueckine suementhl 156
Iapmonnyeckoe koneGanne 113
Tefi-Mlioccaka 3axkon 143
Ueii-Jlioccaka —Boiins—MapHor:
Td 3aK0H 144
eKTap 17
Fenepatop 156
Tenpu 25
Feorerpiueckan nporpeccus 61
~— — Geckoneuno yGmpaomas 62
remierpuqecuoe cpesnee 35
Iepona dopmyaa 82 .
Fepiy 185
I'unorenyasa 77
MaBkan och 3eprana 177
Inagnas ocbh nunapt 180
I'panye ayroeoii, yraosoii 86
Tpamy (Bec) 17, 21
= (macca) 131
= (cnua) 21
peGennb posibt 185
Deueckuii andasur 15
bGMKxocTh 3nyka 188

Ta6JH-

Navnerie 184

T @rmocdeprr 138

JlaBsienne aTMociepbl HOpMaIb:
noe 138

—, eaHRANb 134

— uaxoctH 135

— rason 138

Jlanusaa saeMEnT 157

JpipKkenue, SaKOH JL 10

— punroeoe 111

— ppamarensHoe 108

— KpHBOJMEEiHOE 107

— [ocTYNaTeJLHoe 10

— npaMeaHEeiHoe 107

— passomephoe 1 8 =

— paBHOYCKODEHHOE 112

Jleaenue gpooeit 35 | 5

L OTHOCHTEJILHBIX YHCe '3

JeficTpus H nporupoaelicTeia 3a-

on 122 Qg

ll,u':(iicrmsre.nm:oe peluenne KBaj:
paTHOro ypasHeHHs 48 <

Jskoyng — Jlexua 3aKon 16

Jlxkoyan 124

,llnzme;rz% 84
HHa f

ﬁ}mamma | onpe AiesieHHsl 196 %

~ ochopsoe ypaphenue 122

JIH(hpaKiis BOJIH 187

Jlaspa, efiHuHna 165000

.=, meput g, 18

— Hbl 186

ﬂ,n::gg CTOPOHBI, MepHMeTPa u-
rypbl — CM. Ha3B. ¢1:r%r([].m
MOMHUTEbHbIE YIVIb

ﬂgom: anreGpaHviecKie, peHcr-

Bits1 nag nAMH 34 o

Jlyra OKpy’KHOCTH, JUIHHA A

., TpajycHOe HaMepeHic

Efuuuusr  pusnueckix peJHYHH
20

___— —, cucrema CGS 20
EMKOCTD (SJTEKTDH‘IE?KEIH) 174
EMKoOCTH emmnq&g, 4

A




192 Anpasumeelil yrasamens

“JKupasa craa 124

— — nph Bpaniesun 127
— —, TeopeMa %, c: 125
JKunxocTs, gasienne 134

SameyaTeNeHBEE TOYKH B Tpe-
yroabuake 80
3syxoyaapansarens 189
3epkano 176
3gaMeHaTe b TeoOMeTPHUeCKOf
nporpeccun 61
3ybuatuier koneca 110
|

Hapneuenne 1{61:;43 40, 43
HaoGpaskenHe ToukH (DH3EKA,

Heonsropht 162

—, TaGaxua 163

HuaykTuBHan SJACKTPOABHIKY-

utas cuna 170

Wnnykraeasifl Tox 170
H};’Irwmm 5JIEKTPOMATHHTHAR
’ (¢}

Iflrigplmn MOMEeHT, OnpejieieHne

6
— — topmyasl 126—127
Wnepuusi, 2axkoH H, 122
Hutephepenuua Boay 187
Hudpakpacaste ayad 183
Hcnapenne 150

Kanopus manas 145

— Gonsuas 145

Kacarua Touxn 84
Kacatesnbaasg 84

Karer 77

Karopm 158

Keazpar, onpejenende 78
—, OCHOBHBLIE cBoficrBa 78
—, miaomaas 82

— pasHocTH, dopmyaa 33

Keaapar cymuul, dopmysa 33
— yucaa 40
KpazpatHoe  ypaBHEHHE — CM.
«ypaBHenHe KBagpaTHoe» 46
Kpagpatasifl Kopetib 43
— —, npoctofi cnocob HaBneue:
Hua 45 i
Kunoparr 125
Kunoparr-uac 167
Knnoeonet 24
Knnorpamm (cuma) 21
Kuanorpammomerp 123
Kunomxkoyne 21
Kunokanopus 145
Kunemaruka, onpejenerne 106
Kusnernueckan sueprus 124
Kunenne, 3aBHCHMOCTb OT [aB-
aenns 165
—, TeMmeparypa (Touku) K. 153
Kaanelipona ypaprense 145
Konebanue rapmonaieckoe 113
Kone6Ganus NpojoJibHbe, = fones
peutinie 184
Konebatenbuble apHKenus 183
Koajexktop snekTpomoTopa 169
- Konblio Kpyrogoe, niomaxs 83
Komriekenble uicna 50—60
Koupencarop aftekTpHueckuii 174
" KongeHcanns napa 163
Kouyc, HOBepXHOCTE H oGbem 93
— yceueHHblfl, MOBEPXHOCTE H
obnem 93
K%:gue}i'rpuqeclme OKpY?KHOCTH

Kopenb 40

—, ajrebpanyeckue peficteusa ¢
KopaaMu 41

—, 3HaK K. 40

~— ypapuenus 1-ft crenenu 37

K?ﬂl-n! KBa7IpaTHOr0 YpPaBHEHHA

Kocekanc 95

Kocunyc 95 :

—, Tabauna 96—97

Anpasumusiil_yrasarmend 193

Kocuuye ¢u 173

Kocunycos Teopema 102

Koranreuc 95

Koadduwsent GuHoMHANLEBIR
75

— noneanoro jaeficteas 126

— pacumpenus razos 14

— pacumpenisa auseforo 141

— pacmupenns 00BEMHOTO 1frl

——lpgcmupcmm. rabanuut 142,
4

— TeMJIOMpPOBOJIHOCTH 155—166

Koacb«lhu'uumrr I'Epmum CKOJIbIKE-

Hus ( ma) 128

=y Ki?l?e!n‘{ﬂ (11 popa) 128

Kpatuan (reomerpuicckas) npo-
rpeccist 61

Kpyp, onpejesicuie, OCHOBHBIG

‘ceojicTea 84

—, maomans 87 4

£, gacTH K. (hopMmyJbl JaHb H
nJonaaeii) 88

— onncannbiil 81

Ky6 90

—, ToBepXHOCTH H OOBEM 92

— pazsoct, (opmyJia 33

— cymmHl, dopuyna 33

— ypcaa 33 7

Ky6nuecknii Kopenb 41

KyGrueckoro paciimpesns Kosd-
uuent 141

Kyunon 159

Jlatunckuil andanut 15

«Jlepofl ' pyKk# npapuio» (3JeK-
TputecTso) 168

_Jleknanme. anement 157

Jlena—xoyas sakon 166

JI!;Heﬁlms CRUPOCTH  BPALICHAS
09 -

 Jnpefibro  pacrumpen  KO3G-
OHipent 142
Jlinejiuarpifl crexTp 183

Jlasaa, rnapnas ocb 180

— JBOSKOBOrHYTas 180

— neosKoBHINYKJas 180

Jluiis WenTpoB xpyros 85

Jlutp 16

Jlorapngnu 63

Jlorapuipm pecaTHaHbl 64

—, XapaxTepucTHKa 64

—, MaHTHCCA 64 .

—. HCKyCCTBeHHAS (OpNA 70

JlorapahM JlecATHYHELH, npaBitia
sorapudMupopanus 64

—, MpHMEp ELIUHCJCHIA 7l

JlorapudMHpoOBaHHE 63

—., TpHBefeHHe TPHrOHOMETpI:
YyeCKHX phIpakeHuil] K BHILY,
yo6HoMy Aad Jl. 101

Jlorapuduon Tadanua 66

Jlomapnuas cuaa 125 foud

Jlyuit HeBHAHMBIE (undpaxpac-
Hble, YIBTPagHOJIETOBbIE, Pent
rena) 183 |

— neerisle 182

Jloke 176

Jhokenerp 176

MaruuTHoe, 11oJie 167
— — ToKa 168
MarnHTHbIE CHJIOBBIE JHHHH 167
MagTicca Jorapubua 64
Mapuorra—Eoilis 8aKCH 138

' Macea, egiunna 131

MareMaTHUCCKHE oGoanayenna’
31

Mepnana TpeyroJbHHKA 79

MemayHapojiuas Creua 175

Mepel MeTpHUecKHE 16

— —, Ta6auua 18

Mepst Beca 19

— pmecraMocTH 19

— nopepxuoesi 18




Aagpasumnsii yrxasamens

Merp 16

MeTpHueckas cHcTema Mep 16
Mertpuueckne Mepsl, Tabunna 18
Meixg}mxa. onpepesenne, oTaeabl

Mexauuuecknil SKEHBAJIEHT Tem-
Ja 14

Murpon 17

Mukpodapaga 175

Muiyra ayropas, yrioean 86

MunMoe peruexie KBagparHOro
ypaBHeHHsi 48

Muororpaumiii 89

—, TOBEPXHOCTH H OGhEeMbl 92

MHOTOYroJIBHHK, Taoniags 82

— OpaBHABHBI 83

Muorousesos ymuoXenue 33

MOMselﬂ‘ HHEpIHH, OnpejeJieHHe
12

— —, thopmyanr 126—127

. Moment cuasl 118

—, LeHTp MoMeHTOB 118
MomHocts 125

—, eIHHHILL 125

— SJIeKTpHYecKoro Toka 166
— TEpeMEeHHOro Toka 173

Hanpsaxenue kacatenbnoe 23

— MEXaHH4eckKoe, egHHHLA 23

— sJexTpHueckoe 157

— —, enunHia 157

Hacuimennse napst 150

Hepngumuie ayun  (undparpac-
Hble, yabTpacdnonetoesle, Peur-
rena) 183

Hopsanbhas peakuus 128

Hopumassroe yekopenue 113

Hyab abeomorabtit 144

Hruiotona GunoM 73

— 2aKoHbl 122

O%ciamqeuaa MaTeMaTHURCKHE

OGopor B mMunyTy, Mepa 109

— B CeKyHay, mepa 109

ObGpasyouan kouyca 93

~— YyceuenHoro konyca 93

OGnemb!, Mepot 0. 19

O0BeM MHOrorpaHHHKoB 92

— KoHyca 93

— UHJIHugpa 93

— I1apa u ero uacrefi 93—94

O0BbeMHOro  paciugpenus Koah-
tuiHeHt 141 -

Or}]fg}xuam CKOPOCTh  BpAlLeHis

Oxpy#uocTs, maina 87

—, OCHOBHbBIE JIHHHH B4

Om 161

Owma 3akox 160

Omsicannslit Kpyr, uentp 81

— —, paguyc 103

OpTolleHTp Tpeyroabunka 80 -

OcpelienHocTs 176

—, egunnna 179

Ocuopaune Jqorapudma 63

— creneqn 40

Ochb Bpamienns 108 .

Ocb rnaBHas sepkana 177

OrBepaeBanus TeMmnepatypa
(Touka) 148

OTHOCHTEIBHBIX YHCEJl ClIoMKeHle
H BbiYHTaHHe 32

— — YMHOMEeHHe H Jefenuc 32

OrpaeHHe 3BYKa, 3aKoHLl 187

— CBera, 3aKoHbl 176

Tapenne tenra.ceoGomnoe, op-
MyJqiep 1127 7

Map sogsauoil, Tabauua mampie- 1

HHA H IJIOTHOCTH 151

—, KOWjeHcal s 153

— HACLILIEHHLI H HeHacbllleH-
HBIl 150

— —, pasjeHue 150—151

— —, TJI0THOCTE 151

Aapasumueni yxasameao 195,

ITapa ena 117

Iapannenenuneg 90

— NpAMOYroJbublii 90

— —, NOBepXHOCTb H o6bem 92

ITapannenorpamy, onpeaenenHe
H ceolictea 77

~—, njoulaas 82

— cHa1, 3aKoH 116

Ilapasnnensnoe coegunente 159

TapocGpazopanus Tenaora 154

Tlackana sakon 134

— — nna razos 138

.= TPeYToJbHHK 75

Tepenatounoe uncao 111
Tepemenntit Tok 172 5
Iepecranopky, wicao m. 72
Ileproy spamenua 109
— KoJebGanus 184

epHMeTp MHOroyroJbnuka 83
Iy (z) 87

Alupamuga 91

~—, MOBepxHocTb H o0heM 92

— npasujabHas 91

~ —, MoBepxHOCcTh H 0Gbenm 92
— — yceuenHas 91

"—-o— —, MOBEpPXHOCTE H 00DBEM

TMuparopa Teopema 81
napanue ten 137
JlapJeHHe, Temnepatypa  (Tou:
Ka) naasnenus 148
JiaBjenusa terviora 148
J1eqo.cHakt 118
JIOTHOCTH rasos 133
JOTHOCTEL 131

] “I éynenaum il Bec) TaGJIHILLL
Jlouaiu MHOTOYTOJIEHHKOB,

hopymyanr 82
= PATHYHBIX GHIYP — CM. HA3B,
STHX Guryp /
n°ﬁepxuoc'm. Mépur 1 18
= Kokiyca 93
= MHOrorpanunkos 92

INoeepxHoeTs uuaRNgpa 93

— Iuapa H ero uacreil 93—04

Tlornowenis cnekrp 183

IMopkoperHoe uncao 40

Tlopcranobkn cnocelG  (cherema
ypa exenuii) 39

Tlokasarenb Kophs 40

— npenomachus 179

— crenenn 40

Tlokost Tpeune 128—129

Tlosie marnuTnoe 167

— — 2JIEKTPHUECKOro Toka 168

Tlosteanioro edcTBHst KOshiL-
enr 126

ITomoc renepatopa 157

ITonepeunsie KoaeGanuga 184

l'locgenonmenbuoe coenHucHne
15!

IMocrynaresbioe aBiKenie 106

IloTeHi11aa0B SIEKTPHUCCKIK
‘pasnocth 157

TIpaBuibHblii  MHOTOYTOJIBHHK,
(popmyaint 83 | ¢

/ «I1paBoii PYKH TpABIJIO» (3JeK-

TpHuectso) 169
IMpesioMeHHe, OTKJIOHEHHE JTy-
yeil nmpu m 179 ;
INpenomienye, nokasaredb 1. 179
— pasJHuHBbIX LBETOB 182
TIpusma 89
—, obmenm 92
— npasuabnasi 90
— npsaMaa 89
— —, NOBEPXHOCTb H ofmem 92
TIpHeMHHK sJekTpuuectna’ 156
TIpopoauukn 163
Ilporpeccus apudMeTHYeCKas

(pasuocrhas) 60
— reoMeTpHueckas (Kparnas) 61
— — GEeCKOHEe4HO
62
TTpomoabrule KoneGanua 184
IIpoussefenne CyMMbl Ha pass
HocTb, (hopmysia 34

YObIBAIOULAS
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Aagpasumnbiii yrasamenb

TIpoHaBOHEIE ITPOMOPLHH 35

Iponopups 35

— nponssoguas 35

IlporusopeficTBHe, SAKOH paBeH-
c¢TBa ACHCTBHA H M. 122

TIpAMOYTOJIBHAK, ONpejeer e H
cpojicta 78

—, naomaae 82

TIpaMOyTO/BHEL TPEYTOIBHAK 77

Patora 123
—, epuHHUL 123
—, ‘TepMHUECKHI
p. 147
— aneKTpHYECKOro ToKa 166
— — —, epusHuH 167
PapromeprOe fsizkende 108
_PapnoGeipenHLIl  TPeyroJibHHK
naomans 82
Papuobounan Tpaneuua 79
Pasnopecue cua 115
PapropieficTByonias cHia 114
PaBHOCTODOHHKH TPEYroNbHHK 77
— —, njomags 82
Pajuan 109
— B cexyHAy, Mepa 109
Pajukas, 2Hak Kopusi 40
PagnoBoansl 175
Paguyc OKpY#HOCTH 84
— OMHCAHHOIO, BIIHCAHHOIO KDy~
ra, dopmyJs 103—104
Pasnomenie HA  MHOMHTEJIH,
thopmyJibt 33
— —— — TpexuJieHa 2-il creneHu-
49 :
Paauelilenae; YHCIO D, 72
PasuocTHast - (apudMeTHdecKas)
nporpeccua 60
Paspocts apudMeTHUecKol npo-
rpeccrn 60
— HBARpPATOR, (hopMyJsia 33
— KyGog, (opmyna 33
— moreHuHanos 157

SKBHBAJIEHT

PactsizKenie, euHHLH 23

Paciuupenns  GHEOM (nByuneH)
145

— koabdHuIHEHT — CM, «K05d-
(DHLHEHT PacIIHPeHHsT>

Peaxius nopymaskuag 128

PepepGepaitus 189

Pesonanc 188

Pemennas nepegaua, 110

Pentrena nyun 183

Peomiopa mxana 140

Peocrar 164

PomG, onpejeneHie H ceoficTea

—, nuomape 82

CGS (aie-#e-9c»), CHCTEMA €/~
nuw 20
Camonugykiaa 173
Canrumerp, eannnna pmuusl 20
—, exuuuua eMkocth 175
Ceer, cuna 1756
—, cKopoctb €. 1756 5
Cpeua MesxayHapognas 175
Cerment Kpyra, onpejenente 85
— —, dopmynnt 88
— mapoeofi 94
Cekage 95
Cekrop Kpyra, onpefencuue 85
— —, niomanb 87
— maposoil 94
CekyHua 20
— yrviogas, pyrosas 86
Cekymas 84
Ciina 114
—, epunnna 122 !
— wupast 124 |
—, nuuna peficteua c. 115
£ aByka-188
Cana Jgomagneas 1256
—, OCHOBHOE “ypaBHGHHE MHHA-
MHKH 122
~ pasuopeitcTByonan 114

|
|

—

Argpasummsi

yKasameas 197

Cina ceera 175
—, caoxenue cuy 115
—, TAXecTH, yckopenue ee 112
~ ToKa 1568
~ —, egHBHIBl 159
~— BJIeKTpoABHMKylLana 157
Cunosie aunuu MaruuTete 167
Cinye 05
—, Tabanuk 96—97
Citiycor Teopema 102
HCTema Mmep merpHueckas 16
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