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NPEJIUCJIIOBUE K CEMHAJLLATOMY N3AAHUIO

Kpyr aui, s KOTOPLIX B OCHOBHOM NpejHa3HayeHa 5Ta KHHIKKA,
— 5TO UMTATCJM, HMCIOULIC YIKC HeOONLUIYIO MaTeMaTHYeCKylo MNOAro-
TOBKY. ; :

Haanauenne KHHKKH — HAYIUThH CUMTaTh HAa CYETHOM JIMHEHKE H
B M3BECTHOI MCPE CAYKHTH CHPABOUIHKOM B JlanbHefimedl pa6oTe A
yeJjiopeka, yixe BLIYHHBINCTOCH 110 HeH (T‘lll'l'(l'l‘lx':

Kunra pagourta na jsa Konmenrpa. Ileppptl KOHIEHTp 3aKJ/I0YaeT
B ceGe cnejeiis, HeoOXOAMMbIC JJIsl TOro, 4To0bl BbHIYUHTLCS JAe/1aTh
HA JIHHCHKE HNPOCTCHINEG BLIUMCACHHS, JOCTATOUHBIE, BIPOYEM, i) bzt
GOJBILHICTBA TPAKTHUCCKHX PACUeTOB; 3TOT KOHIEHTP MOXKET ObITh
yCBOCH UHTATE/SIMH, HMEIONMMH CaMyIO HEe3HEUMTC/BHYIO nom‘oms'Ky.
Bropoii konienTp o6uuMaer GoJjiee CJIOXKHBIC BbIYHCACHAA (Brat04AA

BBIYMC/ICHHA € NCPEBEPHYTLIM ABHKKOM, norapudMpl, TPHTOHOMETPH-
YeCKHe BBLIYHC/ACHUA, PCIIEHHe TPEXUJIEHHBIX ypPaBHEHHH, BbIUHC/ICHHA
Ha JuHeiiKax ¢ JBOMHBIMH JIOTapU(QMUYECKHMH UIKaJIauMPI). B macro-
SIIEM HM3AHMHM PACCMOTPEHB TakKe MpocTeiiline ACHCTBUS C KOM-
MJAEKCHLIMHI UHCAAME (BbIUHCJICHHE MOAYJSA U apryMeHTa, AEHCTBUTEJIb-
HO#l M MHUMOIl YaCTH KOMIIJIEKCHOTO YHCJIa). :

Dra KHIKKA paccudTaHa Ha TO, 4TOObl YHTaTe/b, 3HAKOMSMHHCA
o Heil ¢ paGoTO# Ha CYCTHOH JMHEfKe, He OrpaHnyuBaJjCH OLHHM
yreHHeM. OTy KHHKKY HEJIb3fl «IPOYECTb»: ee MOXHO TOJbKO ITpopa-
GoTaTh ¢ KapaHjalioM M CYeTHOH JuHedAKoil B pyKax.

Beex, Mo3HAKOMHMBLIMXCS € 3TOH KHHKKON M KeJaloUX BBICKA3dTh
Kakue-Ju00 CBOM cOOOpa)KeHHs O Hed, mNpocHM nucaTbh MO aApecy:
r. Mocksa, Jlenunckuit mpocnekt, 15, M3jparenscTBo «Hayxa», T'nas-
Has pejaKius (U3MKO-MaTeMaTHYeckol Jutepartypsl, . 10. Tlanosy.

ABTop 6/1aroJlapuT BCeX CBOHX MHOTOYHCJ/IEHHBIX KOPPECHNOHACHTOB,
NIPUC/IABIIAX OT3BIBEL 00 3TOH KHUXKKE, H B YaCTHOCTH, MNOMHMO Iepe-
YHCJICHHBIX B MPEIUCAOBHH K NMPEALIAYIIUM H3JAHHAM, TT. }BaxpameeBa
(Karra-Kypran), dusnoropuesa (Mocksa), Penoposa (Xepcon), or-
NeJbHBle 3aMeYauHs M IIPeJIOXKeHHd KOTOPBIX YUTEHBl [pH MOArO-
TOBKE 3TOI'0 H3JAHHS.

d. [lanos

o

i

BBEJXEHHUE

1. B nacrofiiee BpeMs HH OJHH TeXHHYECKHH PaGOTHHK He MOMKeT
CUHTATLCS MOJHOILCHHBIM, €CJIM OH He YMeeT CUHTAThb Ha CYETHOH Ju-
Heiike. Jla sTo u nonsTtHOo. Ha BOmpoc, CKO/IBKO BecHT YyryHHad
6osBanka auamerpoM 130 mm, pmHON 250 MM, 4esOBEK, He yMelOUIHil
cudTaTh HA JIMHEHKe, cuMTas B yMe, OTBeuaeT HpUMepHO Tak: «[lna-

merp—130, sHauuT, nuomanb OCHOBaHHA npuMepHo 130%:4.3,1,
910 OYAET OKOJIO 16200-3,1, a 3r0 npumepHo paBHo 4200-3,1 =

= 13000 mn*. O6pem 6y zet okoso 13 000- 250 = 3250 000 mm’® = 3,25 ou’.
YjenbHbl Bec 4yryHa—7,2, 3Hau4MT, BeC GOJBAHKH OKOJO 3,25-7,2 —
=23 ke». Ha 10 yxoaur Bpemenu no meHbmell Mepe 1'/, MHHYTH mpu
GONbIIIOM HaBLIKE K BBIYHCJIEHHIO B yMe. Ues0BEeK, yMEIOMHEH CUHTAThH
Ha JIHHeHKe, NacT OTBeT Ha ITOT BONPOC uepe3 JecsiTh cekyHa: «Bec
GoJsiBaHkH 23,6 Ke».

CuerHas JHHeHKa 06/aJaeT IeAbIM PAIOM JOCTOHHCTB.

Ilpu cpaBHMTENLHOH CBOEl KOMIAKTHOCTH OHA TO3BOJISET NPOU3BO-
JIMTb pacyeThl, BOOOIIE rOBOPSi, C TPEeMS$ BEpPHBIMH 3HAKAMHU (Uero
BIIOJIHE JIOCTATOYHO TMOYTH JJIf BCeX TMPAKTHUECKHX BBLIUHUCIAECHHIT),
NPpATOM BO MHOIO pas3 OblcTpee, YeM Ha JiioGOM JPYroM CUETHOM amna-
paTe, He roBopsi yiKe O BEIUMCJICHHUAX «HA Oymare»; pabora Ha CUETHOMH
JHHERKE He YyTOMUTeJbHA, a o0palleHue ¢ Heifl OUeHb HEeCJOKHO.

ITo stum npuunEaM cueTHas JHHEeHKa NMpUMEHsIeTCS A/ BCEX TeXHMU-
YeCKHX pacueroB, CBOJA HEOOXOLUMYIO BRIMHCIHTEIbHY!0 PaGoOTy K Mi-
HUMYMY. e

PacnpocTpanenne CUeTHO!N JHHEHKH XapakTepU3YeT, JO HEKOTOpOil
CTENleHH, TEXHHYECKHH ypPOBEHb CTPAHBI, TAK KaK TaM, IJie MPHBHJIACD
CYeTHasl JMHEHKa-—KOHeli pacueTaM «Ha IJ1a30K» H «HA aBochy. e
TOJIbKO KamJbifi HMHMKEHEp M TeXHHK, HO M paGouuil BBICOKOH KBaJii-
buKauMM JONKHBI YMETh I0Jb30BATHCS CUCTHOH JHHEHKOH, Mbl ctaBum
cefe B 3TOM DPYKOBOJCTBE 3ajauy HayuyuThb MOJb30BATHCH JUHEHKOI
(mo xpaiineii Mepe A1 NPOCTEHIIMX BBHIUHC/ICHHI) Ja}e He Ouelh

KBa/IMGHUIHPOBAHHEIX DaCOTHHKOB 3aBOJOB H (PAaGPHK, TeXHHUECKIIX
U CUETHBIX YUYDPEXKJEHHU.

2. ina Toro 4To6H BBIYYHTHCSI CUMTATh HA CYETHON JuHEiike, HEOG-
XOJMMO He TOJbKO YCBOHTb €€ YCTPOHCTBO, MPHHUHUNLI ee AeiicTBUS H




6 BBEJEHUE

nmpuembl CueTa Ha Hefl, HO—H 3TO camoe raaBHoe—®OaKTHYECKH
cuMTAaTh Ha Heil. Bce KayecTBa XOpOILIEro CYeTYHKa — ObICTPOTY,
JIErKOCTh, TOYHOCTh, YBEPEHHOCTb B paboTe C JIMHEHKON — MOXKHO IIpH-
o6pecTH TOJNbLKO HENpEeCTaHHOH NMPakKTHKOM.

3. B aroil KHMiKKE HET pasjiefieHHss MarepHalja Ha «TEOPHIO» H «3a-
maum». Y 10 W Jpyroe CJIMTO B OJHO OPraHHYECKOE IEJIOe. [ToaTomy
IpH YTCHMH STOH KHHUIKKH HYXKHO HPOJRNLIBATE OAHOBPEMEHHO BCE
yKasauuple B Heil yNpaxKHeHHsi H NPUTOM HMEHHO B TOM MeCTe, TAe
oHM ykasanpl. IlpomyckaTh HX Helb3si: NPH INPONMYCKE HEKOTOPHIX
ynpaxHeHuil Bce jajbueiimee OyJeT HENOHATHO (B OCOGEHHOCTH 3TO
OTHOCHTCSl K NepBOMY Komuentpy). KHHKKYy HyxHO mpopaboTaTh

¢ Havajsa M JIO KOula.

-Jlast Toro uTOGBI BLIYUYHTHLCS OCHOBHBIM NpHEMaM CueTa, JOCTAaTOYHO
MepBOro KOHUEHTPa; u4TOOL Yy3HATh JIMHEHKY Jydme H nozpoGHee,
HeoOXOAUMO TIpopadoTaTh 06a KOHIEHTpa.

Haneuatannoe MeJAKHM IIPH(TOM NPH YTEHHH MOMKHO TNPOMYCTHTH
Ge3 ymepba At MOHMMAHHA KHIKKH. Ilo Gosibuied yacTH 5T0—IOAC-
HeHMA, NpejHa3HaueHHbe JYIi HHTEePECYIOmUXCs MaTeMaTHYecKod CTO-
pOHOH Jena.

B kouue AaHbl OTBETbl HA 33aJaYH BBIUMCJHTENBHOTO XapakTepa; 3a-
Jaud, cojeprKallue HABOJALIHE BONPOCH HJH IPEACTABISIOLIHE co6oil
sajaHpe I CAMOCTOSATENbHOH NPOpaGOTKH, KaK IpaBuio, AaHbl Ge3
orBeToB. TonbKO A/ TAKHX BOMPOCOB, HEBEPHBIH OTBET HA KOTOPHIE
MOXKET NPUBECTH K HENPaBHIbHOMY NOHMMAaHHUIO JaNbHEHIero TeKCTa,
JaHbl OTBETHl B KOHIE KHHIH.

@ Heavan anoynompebasme comeemamnu»! [Tomuume, 4mo 6 npaKmil-
4eckoii pabome «omsemos» 04 NposepKi He Obleaem. Yuumecdb camu
KOHMPOAUPOBANb CE0U  Pellerus.

NEPBBIY KOHIEHTP

I. HA YEM OCHOBAHO YCTPOWICTBO CUHETHOW JIMHEWKHU

Mexanuyeckoe CJOXKEHHE

§ 1. Ilpu nomomu s0Goro MacmTaba MOMXKHO BHIIOJHATH CJOKEHHE,
Bosnmem unupxysem nmo macuraGy oTpesok B 3 cm (puc. 1) u mpucraBum
OJHY HOXKY LHDPKYJS K HITPUXY
4; Torza BTOpAasi HOXKKA MPUIETCS
Ha ITPHX, COOTBETCTBYIo-
muit cymme 3 cm -+ 4 cm,
H, 4TOOBl Y3HATh, YEMY 3Ta CyMMa
paBHa, HaM HYXKHO 6yJeT TOJbKO
NPOYUTATh YHCJIO, CTOSIIIEE OKOJID

Puc. 1. Puc. 2.

9TOr0 IWTPHUXA, B JaHHOM cayyae 7. [Tonbsysich 3THM 06CTOSATENLCTBOM
MOYKHO NOCTPOHUTh NPOCTOH NPHGOP JJIsi MEXAHHUECKOrO CJIOMKEHHS. On
OyJeT NpeicTaBaATh co0olt suHefiky A (puc. 2), B masy KOTOpOi MO-
XKET IepejBuraThea Jpyras auHedixa B. Ha oGeux Juneikax, mojBuix-
HO!l W HeNoJBMKHOH, HaHeCeHA OJHA M Ta e IIKaja (KaK Ha MacllTa-
Ge, puc. 2). IlonbzoBanne 5THM NPHGOPOM OYEHb MPOCTO: YTOGH CJIO-
XUTb [JBa KaKUX-HHOYJb uHcja, Hanpumep 8 W 17, HYXKHO TOJBKO
NEpeJIBHHYTh NOJBHXKHYIO JMHEHKY Tak, 4YTOOBl ee Hauajo—IUTpHX
0—npuuiock NPOTHB IITPHXa 8 HA HENOABHKHON JHHeilke (puc. 3).




8 MEPBBIM KOHIIEHTP

Torna TOT WITPUX HENOABHMKHOH JMHEHKH, KOTOPBIA NPUACTCA NPOTHB
mrpuxa 17 ua NOJBMIKHOMN, U yKaXeT HaM BeJHYHHY CyMMbL. JeiicTBHe
C/AOKEHUS BLINOJIACTCS 34eCh DK MOMOILH NEpPeABUraHus MOJBUZKHOM

7

‘ I
|U|11|||| "

8 25 8-+17=25

Pic, 8.

SMHEHKH ¥ NPOUMTBIBAHUS TOTOBOro peaysbrata. Iloauxknas nuneixa
€O WKANOH WUrpaer B 3TOM IPHOOPE POJIb LHPKYJIs.
Mogenb TaKoil IMHEAKH MOMKHO CeJIaTh 13 JABYX KapPTOHHLIX MOJIOCOK.
f.") Jlerko noHsThH, YTO TAKOH JIMHEHKOH MOXKHO. [0JIb30BATHCA M ANA
poiupTanus. Coofpasute, Kak HMEHHO.

Mexannueckoe YMHOXEHHUE

§ 2. Jlumeliky, nojoOHbBe ONMCAHHON B NpPebIAYLLEM naparpade, Ha
caMOM Jiesie He M3TOTOBJIAIOTCH, TaK Kak [ CJIOXKeHUs M BbIYMTAHHA
OGHKHOBEHHbIE CUETHl SIBJsOTCH GoJee yaoGHbIM mpucmocoGaenuem. Ho
NPUHIUI YCTPOHCTBA TAKOW JIMHEHKH OKAa3biBaercs O4YeHb 1eJsecoo6pas-

Puc. 4.

HLIM TIpH TNOCTPOGHHH aHAJIOTHYHOrO npu60upa JJs YMHOMXEHHUd.
Mexanu3alus BLIYHC/ACHUA TPU TOMOMIU JIMHEHKH JjIsi CJIOMEHUSA 3aKJI0-
yaercs B TOM, UTO JJIsl CJIOMEHHMs ABYX UHCEJ @ M b JIOCTaTOYHO mepe-
JBUHYTH ABMKOK (NOABHIKHYIO JUHEHKY) M IIPOCTO NPOYECTh CYMMY

1) JKupHeiMu nudpamMa yKasahbsl HoMepa salad H ylpascnen i,

1. HA YEM OCHOBAHO YCTPOVICTBO CYETHOW JIMHEHKHU )

(puc. 4). SlcHo, uTO ecqu 6bl YAAJOCh NOCTPOUTH TAKYIO JHHEHKY, B KOTO-
poll IpH aHaJOTMUHOI HepelBHXKe NPOTHB YHcJ/aa b HoJyuujach Gbl He
cymMMa, a npousBejenue a-b (puc. ), To 3Ta JUHEHKA NPEACTAB-
Jasna Gel cofoil mpuGop, MEeXaHUBUPYIIWUH yMHOXKeHHeEe Bea
XUTPOCTL 3Jl€Ch 3aKJ/IOYaeTCsl B IIKaJaX; nocrapaeMcs pasodpath,
KaKOBBl K€ JIO/KHBLI OBITb 3TH IIKaJbl HA JIMHEHKe J[JIA YMHOMKEHH,

b
\

L I D
i i

\ llpoussederue
a-b

Puc. 5.

JlonycTHM, UTO Y HAC YXKe ecTh JiBe WKa/bl, 06e OHHAKOBLIE U JAIOUIHE
Npou3BeJeHHEe TAKHM Ke NyTeM, Kak OGBIKHOBEHHbIE WIKa/bl Macurata
JAI0T CyMMY. DTO 3HAYHT, UTO, YCTAHOBHB HA4aJ/10 OAHO U3 1IKAJ IPOTHB
ylcJa o Ha BTOPOM, TOJYYHM NpOM3BefeHHe a-b Ha BTOPOH e IuKaJe,
npotusB uucja b Ha neppoii (puc. 6). Ilpexpe Bcero pasbepem Bompoc:

Kakoe 4ucJ0 FOMXKHO CTOATh B HauaJe LKAkl yMHO)KeHHH?

§ 3. O6o3HauuM 3TO YHCJIO Yepe3 X M MOCTaBHM O0€ HaiM IIKaJLl
Tak, yToOB WX HAayaJbHBIe WTPHXM coBnajanu. Torpa, mo ocHoBHOMY

Q-

a

]
|
x

|
| ]
a

o
&
8—+—8R

a
Puc. 6. Puc. 7.

CBOHCTBY IUKAaJ, IMPOTHB KaKoro-HUOYAb YHCJA2 @ BepXHeH IIKaJanl Ha
HUKHEl OKamercs npouseeneHue ax (puc. 7, cm. takxe puc. 6). Ho
Tak Kak ofe 1IKaJjbl OJHHAKOBLl H HadaJjbHble IUTPUXH HX YCTAHOBJEHLI
Lpyr NPOTUB jpyra, TO

WUJIN
xi—1.
Taxum o6pasom, B Hayajie IKaJbl AJs YMHOXKEHHS AOJMKHA CTOATD
eAMHHNIA.

310 06CTOATE/ILECTBO SIBJISIETCSl HEMOCPEACTBEHHBIM CJEACTBHEM TOTO, UTO CJMHUILA
ZIAS YMHOMKEHHS BBEIIOJHSIET Ty K€ POJIb, UTO HYJb A/ CJAOKEHHA: OT YMHOMEHMUI

Ha eJuHuIY U OT le/lﬁaBJIEHI/IS{ HyJd 4YHC/A0T He MeHdeTcd, W nono6Ho TOMY
Kak OOHYHBlE MIKAaJBb, KOTOpbi€ MOXKHO IIPHMEHHTb AJs CJAOKEHHT, HaluHlaloTci
C HYyJ4d, Kada AJdsg YyMHOMKEHHS AOJIXKHA HAaYUMHATRECA C € H H U I BL




10 TEPBBI KOHILEHTP

HepaBnoMepHOCTh INKAJbI YMHOXEHMS

§ 4. TlonpoGyem Temeph TOJAPOOHee pasoGpaTb CTPOSHHE LIKAJH
YMHOXEHHUsA, HJH JorapudMuuecKOH HmMKaJb, KaKk OHAa yamle
Ha3bIRAETCS; JUUIsl 3TOrO MbI ee HW3roToBUM. OTMETHM HauaJbHBIl IITPHX
d, BHI6paB OTpe3ok [—2 (Hampumep,
B | cm pnMHO0O), HauveceM IUTPHX, CO-
1 2 oTBeTcTBYIOmINH uncay 2 (puc. 8, a).
OT/I0XXHB Tenmepb OT 3TOr0 LITPUXA TOT
JKe OTpe30K [—2, MBI JIOJIKHBI Gyaem

NN

1 2 4 OTMETHTb Ha Hallel IKaJjie IMPOTHB €ro

1 2 KOHIla npou3BejfeHue 2.2=4

il : | | (puc. 8, b). Ilponoskas 310 mocTpoeHne
7 2 4 8 U paccymjas aHaJOTHMUYHBIM 00pasoM,

k HaHeceM Ha IIKaJje MTPUXH, COOTBeT-

P P 1 ' } ‘;Z creyiomue 8, 16, 32, ... (puc. 8, ¢ u d).
1 2 IA 8 16 CpaBHuM Tenepb TNOJNYUYEHHYIO LIKAJy
Ay co wmKanoi Jjas cnoxenus. Ilpexne

BCErO Mbl BHMJMM, 4YTO HOBasl IUKana

3HAUUTEJBHO Kopoue crapoil (puc. 9);
OHa C¥XaTa, H TPUTOM HepaBHoOMepHO. B navaje ona jaxe He-
CKOJIbKO IIMpe, 4eM IIKaJja JJisi CJIOXKEHHs (Hampumep, INPOMEXYTOK
I1—2), HO 8aTO K KOHLY INPOMEXYTKH BCE OOJbIIe YKOpAuHBaIOTCH,

UWrana ymroxcenus
T T

1 T
1 2 4 8 16

Wrana cnosxcexun

T T 1 @l T T T T T T T T T T 1 1
O PN g[S SR GRS G S T g s 0 11 12013 S B G
Puc. 9.

M IPOMEXYTOK 8—16, nanpumep, yiKe BUETBEPO KOPOYE COOTBETCTBYIO-
LIero NMPOMeXKyTKa CTapoH IIKaJbl.

Mrak, mkana nias yMHOXKEHHS HepaBHOMEp Ha.
Ha nocrpoenHoii HaMH IIKaje YMHOMXKEHHSI HAHECEHLI TOJbLKO Te
WITPUXH, KOTOpPLIE COOTBETCTBYIOT umcJjam 2", Ecau namecty Ha mxagy

I [ T T [ [ I o

Pne. 10.

IITPUXH, COOTBETCTBYIOWIME BCeM IenpiM umcaam or 1 go 10, 1o ona
- 6yjer uMerb BHJ, H300paxkennbii na puc. 10. Ha s1om ueprexe or-
YETJIMBO BHJHA HEPABHOMEPHOCTL ILKAJbl YMHOMKECHHSA.

YuraressM, 3HAKOMBIM C OCHOBAMH TeOpHH  Jorapudmos, OygeT oOueHb
JIErKO MOHATb, KaK CTPOHTCS WKala yMHoxkeHuf. OXHO H3 OCHOBHBIX CBOKCTB

TR (e

I. HA YEM OCHOBAHO YCTPOHMCTBO CUETHOM JIMHENKH 11

Jlorapu(MOB 3aKJI09aeTCsl, KaK H3BECTHO, B TOM, U4TO

log (@-b)=log a+ log b.
IMostoMy, ecam wTpux HJsT 4HCJa 2 MOCTABHTH B KOHLE OTPE3Ka, JIHHA KOTOPOrO
paBHa m log 2 (3mecb m—BbIOpaHHass ejuHuua MacwraGa, Hampumep 100 mm),
WTPUX 3—B KOHILE OTpe3ka JMJIHHONH mlog 3 ¥ T. A., TO NMPH CAOKEHUH EBYX Ka-

KHX-HHOYAb orpe3koB, HampuMep or 1 no 2 (paBuoro m log2) u or 1 go 3 (paBuoro
m log 3), MBI MOJYYHM OTPE30K, JAJIHHA KOTOPOro paBHA
m log 2-m log 3=m (log 2+ log 3)=m log2-3=m log 6,

T. €. TAKOH OTpe3oK, B KOHIe KoToporo GyAer crosTh WTPHUX 6, YKasbBaIOUIMil
npousBefenne 2.3

Ha puc. 10 n3o6paxena mkana ymHoxeHust npu m =80 mm. Tak kak log10=1,
70 Becb orpe3ok or 1 go 10 pasen 80 mm. llltpux 2 HaHeceH Ha pacCTOSIHHH
80-log 2=24,1 mm or Hauasa, wrpux —Ha paccrosinuu 80-log 3=38,2 mm u T. A
[MpoBeputs 310 MOKHO mo Macwraby. B Hauase wxanst crour 1 u log 1=0.

I €PUOAUYHOCTDb HIKAJNbI YMHOXEHHS

§ 5. Mpl MO3HAKOMMMCH C OYe€Hb Ba*KHBIM CBOHCTBOM IIKaJibl YMHO-
JKeHMsl, ecsi NpoRoJKuM ee BnpaBo ot 10 uau Bieso ot 1. MaroroBum
BTOPYIO IIKaNy YMHOXKeHHf (Takylo e, Kak Ha puc. 10) u npusoxum
ee K KOHLY mepBoit mkasel (puc. 11) tak, ytoObl cTOALLAA B Hauaje ee

1 2 3 4 5 6 78910
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Puc. 11.
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efqununa npumsack npotus 10 mepBo#t mkanawl. Torjga mpomoJixke-
Hue NepBOH MmMKaJab MOXHO HaHectd 3a 10 BmpaBo: mo oCHOB-
HOMY CBOMCTBY WIKaJbl YMHOMKEHHS NPOTHB IUTPHUXA 2 BTOPOH IUKAJbl
Ha TepBOM LIKaJe JOJKEeH HaXOJMTbcA wWTpux 20 '), MPOTHB IUTPHXA
3—mrtpux 30 u T. A. 0 mTpuxa 100, KOTOPBIH MNpHIETCsS NPOTHUB
KOHIA BTOPOH WIKaJjbl. TakuM 00pasoM y HAc HONYUYUJIOCH IIPOHOJIZKE-
Hue nepBod mKasel 10 100; npujoxuB Hayaso BTOPOH I1Kajbl K HO-
BOMYy WTpuxy [00, MBI TaKMM 2K€ NyTeM CMOXKEM MNpPOJOJIKHTL HAIly
mkany jo 1000 (=100-10) u 1. n. CoBeplieHHO aHAJOTHUYHBLIM CIIOCO-
60M MOXKHO INIPOJOJIKHTH INKaJy ¥ BJI€BO OT eJHHHUIbL. [Ipumo-
UM BTOPYIO ILKaJy KOHIOM K Hadajy OCHOBHOH (TepBOil) IIKaJbl;
npu 3ToM OYAyT COBNAAaTh IITPUX /0 BTOPOH WIKaMbl M mWTpUX I mep-
Boii. Coo6pasuM, mpexjie BCEro, KaKOe YHUCJO JOJ/IKHO CTOSATh Ha OC-
HOBHOM IIKaje MPOTHB Hayaja BTOPOH mKaas. Ilycrs 910
ypcao Oyger x. Torjga, IO OCHOBHOMY CBOHCTBY WIKaJibl, NPOTHB
wrpuxa 10 BTOpOH 1LKaJbl HOMKHO noayuutbes uwmciao 10x. Ho mul
YCTaHOBHJHK BTOPYIO IIKaay Tak, 4To npotuB I0 crout I, 3uauur

[Qe—1F et — 0k

1) 20=10-2;. 30=10-3 u T. &




12 TIEPBBIM XOHIIEHTP

A TeNepb yxe JEerko HaHeCTH BCe HHcJga nepBoﬁ iKaJbl, CTOAIlHE
npotus 2, 3, ... Ha Bropoil. OueBuHO, NPOTHUB 2 JO/KHO ObiTh 0,2 (Tak
kak 0,2=0,1-2), nporus 3—0,3 u 1. A. (puc. 12). Takum o6pasom
mKajaa npojosxena ieso o 0,1. Takum ke TOUHO cnocoOGOM MBI MO-
JKeM MpPOJIOJIKHTL €€ elle JaJjblie BJjeBo, cHauana po 0,01, notoM IO
G001 i i

1 2 ) IR S T L)

1 il L I ) ) 1 | 1 |

¥ T ( R T L A T T e e

01 02 03 04 05 060708091 2 3 AREER 6T B9
Puc, 12,

M3 camoro moctpoenusi oUeBHAHO, UTO OTpe3oK miKansl ot [ o 2
B TOYHOCTH paBeH OTpesky or [0 po 20, uau ot 100 po 200, unu ot
1000 no 2000, wan or 0,1 jpo 0,2 w 1. ja.; orpesok I—3 paBeH or-
peskam [10—30; 100-—300; 0,1—0,8 u T. Ji.; OJJHUM CJIOBOM, BCE T pO-

MEXYTKH Hanpaso ot jecirtu (10--100), (100—1000) n T. A. ¥ Ha-
aeso ot eauuuunt (0,1--1), (0,01-—0,1) n 1. ;. B TOYHOCTH IO -
BTOPAIOT OCHOBHOI NPOMEKYTOK OF / 10 /0; TONBKO UHCJIA,
IpUNUCHIBAEMBIE B HHX TeMxKe mrpuxawm, B 10, 100, ...pas
6oJbIIe HAH MCHLIIE YHCEJ OCHOBHOTO MPOMEXYTKa.

2. Haueprurte na mpospauHoil KajbKe IIKa/1y YMHOXKEHHs (HCHOJb-

3oBaB Jjs1 artoro puc. 10) B mpenenax or 0,01 mpo 1000. Paspexbre ee

Ha pasupte orpesku: ot 0,01 mo 0,1; or 0,1 no 1; or 1 mo 10; or 10

no 100; or 100 po 1000. HagknappiBasi 3TH OTpe3KH JApPYr Ha Apyra,
MOXKHO YOEJUTLCS B COBNAJEHHH COOTBETCTBYIOUIMX INTPUXOB (puc. 13).

a
B om0n A eieet L e on s g REeRse . B B BREE
H} 1 3 OV B30 WS U TR i} 3 [ S T W 1 i L D v L | A T L LT el
\W\_/V\_/W\_/W\/
1 i I { %
Puc. 13

Mrak, mxaja yMHOKeHHS MepHOAH Y HAa. CBONCTBO 3TO HCKJIOUH-
TeJLHO BaKHOE: OHO T03BOJISET BCIO GECKOHEUHVIO IIKaJy YMHOMKEHHs
3aMEHUThL OJIHUM €ee OTPe3KOM, HallpUMep, OCHOBHLIM ITPOMEKYTKOM OT
1 go 10. [lna nepemuoxenus 20 na 40 BoBce He HYKHBI POMEKYTKH
mwkaasl or 10 no 100 u or 100 go 1000, xots 20 u 40 secxar B 1MEPBOM
13 HuX, a npoussenenue ux 800—po BropoM. OCHOBHOH IPOMENKYTOK
or 1 pgo 10 nmospojsier HAHTH MX MpOM3BENEHHE, TaK KaK MOMKET Npei-
CTaBUTh JOOOH JPyroil MPOMEXKYTOK IIKAaJbI, H, lLiepeMHOXKAsl [PH ero
nomomn 20 u 40, Mbl MOXKEM JeJsaTh TO K€ camMoe, YTO M Ipu nepe-
MHOXKEHHH 2 Ha 4, HO OTBET CUMTaATh, KOHEUHO, paBubIM He 8, a 800,
VUNTHIBast HYJH, KOTOPHIMH KOHYAIOTCS HAlIH COMHOXHTEJH.

I. HA YEM OCHOBAHO YCTPOWMCTBO CUETHOU JIMHEVKH 13

Hrak, cBO{iCTBO NEPHOJAHYHOCTH II03BOJIET 3aMEHHTb BCIO Gec-
KOHEUHYIO IIKaJy OJHHUM €€ OTpe3KOoM, Hampumep, or | Jio
10, ¥ npu ero NOMOMmH NPOM3BOJUTH BCEBO3MOMKHBIC YMHOKEHIIsI.

Ho, cpenas rtakyio sameny, cjiefyeT IOMHHTb, YTO Temephb yiKe
Kaxjaasa nudpa Ha LIKaJe H300pakaeT He OJAHO YHCJO, a BCe
qyHMCJa, MOJYyYalUHEecss U3 HEro yMHoxenumem Ha 10,
100, 0,001 (nmemenuem ma 1000) ® T. A., OAHHM CJOBOM—Y M H O-
XKeHHeM Ha N6y cTeneHs fgecATH. U npu ymHoxenuu
orBer Oyjer 0003HAYATh TO HJH HHOE M3 3THX YHCEJ B 3aBHCUMOCTH
OT TOrO, KaKOBBI OBLIM COMHOMKHTEJIH.

3uakoMele ¢ TeopHeil JorapupMoB Ge3 Tpyda pasGepyTcsi B TOM, noyemy
WKaJsa yMHOXKEHHS IepHoJHYHA. ,U,BJIO B TOM, 4YTO, HallpuUMep:

log 0,2 =log 2—1,

log20 =log24-1,

log 200=log 2+ 2;
HHauye ropopsi, MaHTHCCH BC€X 3THX JIOFapI/I(bMOB PaBHB,; cami
JIOTapuGMBl OT/IMYAIOTCS APYr OT APYra Ha LeJoe YHCIO eIHHHIL.

Ipumepsl ymuoOXenust

§ 6. lIpumep 1. Ilepemuoxurs 20-30.
Ha puc. 14 uszobpaxken orpesok wkasasl jaas ymuoxenus. Ludpa
2 tenepb of6osnayaer 20, a 3 oGosmayaer 30. Kak OblIO Bbilile HOKA-~

1 3 3 4 5 AR R R 1]
L II i H 1 el L S |
1 3
2
1 2 3 4 5 Ev78910
1 3
Puc. 14.

8aHO, NoJiyyaeM B KayecTBe NpousBerenus uudpy 6, xoropas o6o-
sHauaer 600, Tak Kak KaAblll COMHOXHTEAb OKAHUHBAETCS HYJIeM H,
CJI€0BATE/IbHO, IPOU3BEACHHE HX — JBYMS HYJJIAMH.

Ilpumep 2. Ilepemuoxurs 2,3-20.

s 3TOro mpuMepa Hy:KHA WIKajda ¢ GoJiee MEJKHMH AeJEHHSIMH.
Ha puc. 15 xamnpifi us IEPBLIX MATH NPOMEXKYTKOB pasfieseH ele

1 2 ) 4 b (o Al e T ]
Lx..,l..ul..,.}mpl#/%,%mllllllltlll
% g
1 2
Puc. 15

Ha Gojlee MeJIKME JIe/IeHHS, COOTBETCTByIom(pe nubpam CJe iy o-
mero paspsga. Mves Tague pjesenusi, Mbl MOKeM yiKe HAlTH
Ha ImKaJje yucjao 2,3 (COOTBETCTBYIOUIMII eMy WTPUX OyJAeT 0603HAYATS
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14 TMEPBBIYI KOHIUEHTP

u 2,3, u 230, u 23, u 0,023, u 0,00023, u T. A.) U NOJYUYUTH OOBIYHBIM
‘crmoco6oM B KauecTBe NPOH3BEJCHHS YHCJO, IepBasi nuppa KOTOPOTro
4, a caenyomas 6. Uucao 310 ecth 46, Tak Kak OJUH COMHOXKHTEJb
OKaHYHMBAaeTcs HyJieM, a BTODOH HMeeT OJHH 3HAK TIOCJe 3amsTol.
[Ipumep 3. Ilepemuoxurs 20-60.
Ecau mpl nompofyem HalTH B 3TOM cJiyuyae NPOH3BEleHHE TaKHM
JKe OpHeMOM, KakK M B JIByX IIEPBBIX NpPHMEpaxX, TO OKamKercs, UTo

1 3 4 G )

2
e R T i kb s
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Puc. 16.

MOJYYHTH OTBET He yJAaeTCs: OH IoJyyaercsl 3a TNpeiesaMH IIKa-
Jabl (puc. 16). Uto6ul pasofpaThesi, KaK B 3TOM cJjydae MOJYYUTh [POU3-
BeJleHue, NpeicTaBuUM cebe, YTO YIoTpes-
JisleMblit HaMH OTpPe30K mKaJul ot 1 xo 10
HAHeCeH Ha Kpyre (Mbl MOMKEM HATrJIsIJHO
npeicTaBUThb cebe 3TO, BLIPE3aB LIKaJay H3
GyMara 4 CBepHyB ee B KOJIbIO TaK, 4ToO-
Obl ee HaYaJo W KOHEIl| COBNaJu); BTOpas
mKasja mycTh OyJieT TakiKe HaHeceHa Ha
KPY3KOK, KOTOpBLIl MOMelmaercsa BHYTPH
nepsoro (puc. 17). TloBopaunBasi oauH
KPYKOK OTHOCHTEJLHO JPYroro, Mbl MO-
JKeM MPOU3BOJUTH YMHOMEHUE TOYHO TaK
e, KaK MPOU3BOAMJUN €ro Ha IpAMbIX
mKaJax, MmepeiBHrass MX Jpyr OTHOCH-
TeabHo apyra. Ilonpo6Gyem npu momouru
5THX KPYKKOB clie1aTh yMHO)Kenue 20- 60;
BLIF0Jla KPYTOBOTrO PACNOJIOKEHH ST IIKAJ B
10 CPaBHEHHIO C NPSMOJMHEHLIM Ta, YTO
KPyroBas IIKaJja He KOHYAaeTC s, ¥ 31eCb HEBO3MOKHO MOJIOKEHHE,
uso6paxentoe na puc. 16. IlocraBuB MPOTHB YEPTOUKH 2 Hapy»XHOTO
KpyKKa 4epTouky / BHYTPEHHEro, Mbl HailleM OTBET Ha HapyKHOM
KPYIKKe TNPOTHB YepPTOYKH 6 BHYTpeHHero; sToT oTBer pased 1200, Tax
Kax nepsas ero mugpa I0/KHA ObITh /, BTOpas 2, u, Kpome TOro, JiBa Hy-
JI Ha KOHIIE BBMJY HAJHMYHs STHX HYJed y KaXkJ0ro u3 COMHOXKHTEJNEH.

Ha kpy»ke Bce BBIXOAMT NMPEKPACHO; HO TOT XK€ Pe3yJ/bTaT MOXHO
DOJYyYATh M C MPSAMBIMHM WIKaJaMH: Belb WITPUX /2 uUMeeTcs H

I. HA YEM OCHOBAHO YCTPOVICTBO CUETHOI JIMHEMKH 15

Ha npAmMoH wkaJe. Bompoc B TomM, Kak K HeMy npuiATH. YMHOKAs
IpA TOMOIH KPYXKa, Mbl YCTaHABJHBAaJH HauyaJo BHYTPEHHEro
KpyXKa TIPOTHB 2 HA HAPYXHOM H 34aT€M TNPOTHB 6 BHYTPEHHErO
YHTAJIM OTBET; HO C TAKHM XK€ YCIEXOM Mbl MOXKEM CKasaTh, YTO IIpo-
THB 2 GblJ YCTAaHOBJEH KOHEI BHYTPEHHEIO KPYXKa (Ha KpymKKe
Haua/lo W KOHeIl COBNAJal0T), H BOT 3TO-TO 3aMeUYaHHE H pelaer 3a-
nauy. PeaysibraT MOXKHO MOJyYHTH, yCTaHOBHB NPOTHB 2 ORHOR LIKAJIbI

12
1 ‘ 2 3 4 5 6.7 8910
— (e Uiy il | [ | | S ]
| | I I | [ (e |
1 2 3 4 5 6 7 8910
Puc. 18.

KOHeW Jpyrod, m mnporuB 6 Ha Heil NpoYecThb HA NEepBOH HCKOMOe
uyncao (puc. 18). dtor cnoco6 YMHOXEHHS! COBEPIIEHHO pPaBHONpPaBeH

C TeM, KOTOprﬁ (038} YKa3aH Inpexnae, U NPpHMEHAThL ero NPHXOJUTCA
TaK e yacro.

3. [lokamxure, u4To OZHHM H3 5THX IBYX CIIOCOGOB MOIKHO BBINOJI-
HHTb JI060Ee yMHOMKeHHe,

H3 ckasantozo caedyem, umo, umes docmamouro mesxo pasoesetinbill

OMPESOK  n02apu@muueckoll wKabl, Mbl 6Cecdd  MONCeM npouseodumes
Mexarudecku abvle YMmHONMCeHUA.

Koraa usoGpean cuernyio smneiiky

§ 7. Csoiictea JI0rapHQMUUECKOH MmKa/Bl ObIN 3aMeueHbl BCKOpE rmociIe H3obpe-
TeHUS ;norapHQ)MOB—eme B XVII B., 0 unpkyab B cOEHHEHUH C JIOrapu(MUUeCcKo
WKAJIOH CJyXKUJ KOBONBHO yIOGHBIM HHCTPYMEHTOM AJIst YMHOXKEeHHSs, OKa He Gbljib
IIpHAYMaHO JanbHelflee ycoBepIIEHCTBOBaHHE: YCTPaHUTh LHUPKYJAb, 3aMEeHHUB
€ro BTOpPOM IWKaao#, COBEDIIEHHO TOXJAECTBEHHOH C mepBOIl.

1 2 =3 4 6. 6 T '8 310
: } [ I { !I}I [ | R
1 2 3 4 L S AN SRR I )
Puc. 19.

YcoBepUICHCTBOBAHHNE 3TO CAEA/0 H3JUIIHHM MeJJeHHOe H KPONOT/IHBOE OTKJAMN-
BaHHE NHUPKYJEM HYXKHHIX OTPE3KOB: BCe JIeJO CBENOCH TeNepb K IEePeiBHIKEHUIO
OJHOH IIKaJbl OTHOCHTeNbHO Apyrodt (puc. 19). Yike B XVIII B. cuetnas suueiixka
BXOAMT B pacuetHyio npaktuky. B XIX B. K suHeliKe NIPHJIEJBIBAIOT «6Gerynoi»,
3TUM 3aBepwas ee BHelwHIO sBosonuo. C 1880—1890 rr. smmHeiliku cranoBsiTCH
y¥Xe npeaMeroM KpynHoro (aGpUYHOro NpOM3BOACTBA H HAYMHAIOT CICUMAJIHIHPO-
BaTbCd MO CBOEMY Ha3HAYEHHIO: MOSABJAIOTCH JIHHEAKH LJs 9/J1€KTPUKOB, MEXaHHKOB,
SKOHOMHUCTOB H T. [.
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Il. OBIUEE ONMWCAHUE CYETHOW JIMHEUKH

OcHOBHBIE YACTH CYETHOH JMHEHKH

§ 8. Cuernan smmeiika nsoGpamena (He moJHocTbi0) Ha puc. 20 -
Ona CcOCTOMT M3 Tpex yacreii:
A —auneiixa,
B — dsu ok, i
C—Obezyrok (MeTasHYecKasi pamMKa CO CTEKJIOM, HA KOTOPOM HaHe-
CeHa uepra [-—«MeTKa», «BH3HPHAS JIHHHSAY).

Puc. 20.

Ecnu mHa 6eryHke TpH JHHHUH, TO HYKHO NOJb30-
BaTbcA cpefHeld. O 60KOBHX 6GyJeT CKa3aHO NMO3Xe.

JBHKOK MOMXKET XOAHTb B naszax / JIMHENKH, BOBCE BLIHHMATbCH U
BCTaBJATLCA B NEpeBePHYTOM BHAE M 3aJoM Hanepe. BeryHox xomur
B masax 2. Ha mepenmneil cropoune JuHeiiKH H Ha nepejdHed H 3agHel
CTOpPOHAX JIBHXKKA HaHeCeHbl Jorapu(MHUecKHe IuKaJjbl (mojpobHee
0 HHX —HHIXKe).

[IpaBuna obpaweHust co CHYETHOH JHHEHKON

§ 9. Cuernas siuHeilka npejcraBJsfeT co0OH HHCTPYMEHT JOCTATOYHO
pequkarueiil. Ilosromy, npexpe 4eM €0 MOJAb30BATHCS, HEOGXOJIUMO
YCBOUTbL IpaBuJia OOpalleHHsa C Helo:

11. OBUIEE ONWCAHUE CUETHOW JIMHEMKHU 19

1. Heav3a Oepocamb AuHelKYy 6 2opsaqem UAL 6O BAANCHOM Mecme.
OKoa0 neuku, napoBoeo OMONAEHUS, HQ COAHUE AUNEKQ paccoxHemcs
U nokopobumes, coerasuiucs Henpueodnol 0as pabomoi. Bo eaascrom
mecme OHQ pasbyxHem mak, 4mo 0suscox Oydem Osuzamocs ¢ mpyoom.

2. Heavzs ocmasaams auHetky 6e3 ¢ymaspa, koeda Ha Hell
He pabomarom. IlonowcerHas Ha cmoa uau 8 nopmdpersv 6e3 ymaspa
AUHeLKQ Ae2K0 4apanaemcs YUpPKYAamu, NEepoami, NeposuHHblm HOCoM
U momy no0oGHboIMU npedmemamu; yapanuHvl OCMArOMCS, 2pPASHAMCS
u mewarom pabome. Ilo amoii oce npuduHe HeaAb3s ynompeoasmo ee
048 HepueHus U KaK macumao. ( ]

3. Heavzs poHAmb AUHELKY €O CMOAQ; OHAQ NOYMU MAK e 4ys-
cmeumeavHa K yoapam, Kaxk yupkyau u peticgedepot.

4. Ecau wukaarbl AUHEUKU 302PABHAMCS, €6 HYiNHO Mblmb 6UHHbIM
cnupmom (800KoLi), CMO4UE 8 HEM MPANOYKY U RPOMUpPAs WKAAY, HO
He GensuHom, Oenamypamom, OpesecHblM cnupmom uiu eodoti. bensun
pacmeopsem Kpacky, a OeHamypam U OpesecHblll crnupm pacmeopsiomn
yeasyaroud; om 6006t pasbyxaem Oepeso. Heboavuiyro epaze MOJNCHO
crmupame MaeKol pesurKoll.

5. Ecau 0suxcox xodum myeo, €20 MOJMCHO 6bIHYMb U Npomeperntd
e20 6oKkogble pebpa 60CKOM UAL NAPAPUHOM, HO HU 6 Koem cay4ae
He nodckabausams HOMCOM UAU HeM-AUOO euie.

6. Cauukom seekuli uaru myeoti x00 GeeynKa UCNPAGASLLMECS OCHO-
povicHbLM  no02UbAHUeM BAKPAUHOK, KOMOPbIMU OH  0epactmes Ha Au-
netire.

IIpasusa 5 u 6 ayawie 6ceco0 6bINOAHAMb NOCAE O3HAKOMACHUA € mem, Kak
OHL GLINOAHAIOMCS HeA0GEKOM, ONbIMHLIM 68 06paueHul ¢ AUHelKol.




HI. IKAJIBI IMHEWKHW; YTEHUE B YCTAHOBKA YUCEJ

® Bce owwbru npu paGome Ha cuemwoli Aumeiike npoucxodsm
ONM HeBepHO20 UMEHUS ULl HeBePHOU YCMAHOBKY HUCen HA ee UKAAAX.

[Tosmomy xopowee snanue wikanr cuemroli aunetixu — nepeoe yeaosue
0rs cuemuuka,

® Ycoous wikaast cuemnotl auneliku, et osaradeau ero na 50%.

Hikanet Junelku

§ 10. Ha simneBoil cTopoHe cYeTHOH JHHEMKH HMEETCS [IECTh IIKAJT:
K, A, B, C, D, L (puc. I na crp. 16—17); us uux K, A, D, L —
Ha suueiike, B u C—na npuxke. OcHoBuble mKaasl—C u D).

[kane C n D coBepiienHo oauHakoBsie. Onn MPeJCTaBJAIOT co60MH
OTPE3OK Jiorapu(MUIecKoH MmKajsl oT 1 o 10, pasieseHHBIA Ha MeJKue
JeJICHUS C TaKUM pacyeToM, 4TOObl HA HHMX MOXKHO ObUIO UHTATbh H
yCTaHaBJ/JAMBaTh TPEX3HAUHBIE YHCJA. ' %

B coorserctBum ¢ 5THM Ha mxanax C u D Hy:XHO DasnHuaTh Jee-
HHS TpeX paspsloB, ONPENEJAIONUX HEPBYIO, BTOPYID H TPEThIO
undper uncaa. Tak Kak mpu sTOM WwKana HepaBHOMEpPHA, TO
JCJICHUSl 3TH PAa3JHMUYHB B Pa3HBX MeCTax HIKaJblL

Pacemorpute Buumarenbro puc. 11 ma crp. 16—17. B ero cpeneit
yacTH u3o0paxeHa JHHelika co wmkaaamu A, B, C, D NOCPEJIHHE,
B pepxmneli m B HEXHel yacTsX uepTeka STH IIKAJbl AJs SCHOCTH
H300paKeHbl B yBEJIHUEHHOM BHJE; NIPH 5TOM JEJCHHS PA3HbIX paspsics
usobpasennl B pasublx Mecrax. Ikanet € u D, nomemennbe BHH3Y,
Npexjie BCEro pasAe/eHbl HA KPYMNHbIE INPOMENKYTKH UEpPTOUKAMH
¢ uudpamn I, 2, ..., 9. BT0—JeNeHUA NEPBOTO paspgana,
COOTBETCTBYIOIHE TEPBOH LHGppPe YCTaHABIUBAEMOrO HJH YHTAEMOroO

) 3jech u mouTH Besfe B JabHEHIIEM ONHCHIBAECTCS HopManbuast JuHefika
cuctembl «PHTIY €O mKanamMu IIHHOH 25 cm, MonyuuBmas HauGoibiiee pacrnpocrpa-
nenne («[Ipomereily, Tpect TouHol Mexammku, ¢-ka «Coio3» M T, 1.). Ha nuuefikax
HOC/IeHero BBIIYCKA Ha JBHXKKe, MeXAy wmKasamu B n C, HaueceHa elie ojHa —
«ofpatHas Kazna», cMm. § 33.

OrHocutenbHo Ma/MeHbKMX JIMHEEK €O WIKadaMd ARHHON 12,5 ca cM. CTPL 28;
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- [ .
upeaa (CM. mkaay B HuKHed uyactu puc. lI, of6o3HaveHnyio ciesa
puMcko# nugpon I).

4. Ha®izure sTH feneHus Ha JuHeHKe.

B. Ecu nepsas uudpa uucaa 2, TO B KaKOM NPOMEKYTKE OHO
6yZeT HaXOJUThCs Ha LIKaje?

Kaxaplii mpoMeKyToK MKy JeJeHHSMH NepBOTo paspaja pasjiesieH
Ha 10 Gonee MeJKHX NMPOMENKYTKOB JAE€JEHHAMH BTOPOTO pas-
psija, COOTBETCTBYIOUIMMH BTOPOH IIH(pe Halero TPEeX3HAYHOTO
ypcna. Ha puc. Il oum wuso6pazkensl Ha IIKaJje, OTMEYEHHOH cJeBa
pumckod uudpoit II. Ha camoll nuHelike 3TH JeJieHHsT OTMEYEHHB! IITPH-
XaMH, HEMHOT'0 BLICTYIAIOUIUMH 33 JIHHUIO, HIYILYIO BAOJb BCEH IKAJHL ).
B nepsom npomexxkyTke (or / 10 2) OHM OTMEUYEHEl, KPOME TOTO, MeJ-
KUMH nudpami.

©. Haiigure aTH fejeHus Ha JHHeElKe.

7« O6patuTe BHUMAHHE HA TSTHIE JEJCHHUS BO BCEX TPOMEXYTKAX,
HauuHaa co Broporo (oT 2 1o 8 U T. 4.).

UeM 3TH JesIeHHS OTJIHYAIOTCS OT OCTaJbHLIX JeNCHHHA BTOPOro pas-
panxa?

8. HailiguTe Ha JuHeliKe NMPOMEKYTOK, B KOTOPHII MOMALYT YHCJA,
HauuHatoniuecss uudpamu I/ u 4; uuppamu S H 6.

B nmpomekyTKax MeXIy JeJeHHSIMH BTOPOrO paspsiia HaHeCeHbl
JeTeHUST TPeThero paspspa, o6o3HavaloUiue TPeTblo NH-
py 4HMCcaa, HO 3TH AEJeHHs yKe He PaBHOLEHHLI BO BCeX NMPOMEXKYTKaX.

[IpuuuHa 3TOr0 TaKOBA: MPOMEXKYTKH MEKAY HICJIEHHSIMH BTOPOTO
paspsiia HAYT COKpaulasch, H e€cjH JJAMHA MEPBOr0 MPCMEeXYTKa
(B Hauasie mkagas) pasuHa 10,5 mm, TO NOCJCAHHI NMPOMEXKYTOK HMEET
IJHUHY, DPaBHYK yXe TOJbKO 1 ma, W MOHATHO, YTO JENHTb HX OJH-
HAKOBO He TORHUTCH: B HEepBOM MOXHO cjenatb n 10 genenuii, a B mo- -
cJleIHeM — TOJIbKO JIBA.

TlosToMy feneHHs TPeThero paspsila HMEITCH Ha JHMHeHKe Tpex
cOpTOB; OHH yKasaHu Ha puc. II.

Hesienust 1 copra HaHeceHbl B IIPOMEKYTKE MEXKAY JAeJeHHSIMH
nepeoro paspsapa or I jgo 2 (puc. II); nenenns Il copra — B 1npo-
MEXYTKAX MeXKAYy ACJEHHsIMH MEpBOro paspspa oT 2 fo-3 u ot d 1o 4,
nenenuss 111 copra—mna Bcelfl ocTasnbHOM IIKaJe.

Heneuust [ copra—camele yaoGHBIE: OHH [EJMAT KaKABIA MmpoMa-
KYTOK MexKJy JeJeHHsSMH BTODOro pas3pdajfa Ha JecsATh 4acTei

‘W COOTBETCTBYIOT TpeThed nudpe uncja.

Henenus 11 copra AensiT KauABIH TPOMEXKYTOK MEXAY JEJEHHSIMH
BTOpPOr0 paspsja Ha NATH YacTel; MPOMEXYTKH MEKIY HHUMU

1) Mnu HaxopAmuMUCS MeXJy ABYMsI NPSMBIMH JTHHUAMH, HAYUIHMH BIOJb BCeli
LWIKAJH,
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COOTBETCTBYIOT, CJENOBATeJbHO, ABYM €JUHHIAM TPETbEro pas-
psAla (sKBHBaJIEHTHbl ABYM JesnenusiMm I copra).

Henenna III copra coOOTBEeTCTBYWT NATH EJAHHHIAM
TpeTbero paspana (xamxkpoe fenenue III copra SKBHBaJIEHTHO NATH Jie-
JAeHuaM 1 copra); OHM JeNAT NPOMEXKYTKH MeXKAY AENEHHSMH BTO-
poro paspsiia TOJIBKO Ha JiBe YacTH.

Urto0bl syywie pasoOpaThCsl BO BCEX 3THX JEJNEHHSIX, PACCMOTPHTE
ente puc. 21. Ha Hem nsoOpakeHo, KaK BhIIVIsifie/1a GBI [IKAJIA JHHEHKH,
ecJqu Ob oHa OblJla paBHOMepHAaH.

: _
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Puc. 21.

Harnsigno mnoxasano, u4ro nesenus Il copra BaBoe GoJblie
nenenuii I copra, a penenusa III copra—B nsaTb pa3 Gosble UX,

® YcsoeHue «yenol OeneHuli», UHbIMU CA0BAMIL, YMEHUE OMEedams
Ha 60NpPOC, CKOALKUM eQUHUYAM KaKozo paspsada amu OeneHus omee-
4arm,— 0CHO8A CcHema Ha AuHetike.

® Ha nepsoix nopax HyxcHo obpawame o0coboe sHumaxue Ha Oe-
nerus 11 copma (Oesenus mexncdy 2 u 4), ¢ Humu 6Goavlue 6ce2o
NYmaiomes HA4UHAIOWUe, CHUMaA  UX COOMBEMCMBYIOUUML He 08YM
eOuHuUYaM mpemoeco paspada, a 00HOL.

9. Haifigure Bce TH fleJieHUs HA JIHHElKe.

#0. OGparure BHEMAaHHE HA TSATHE JEJEHHS B POMEKYTKAX MEXKILY
JeJIeHUAMH BTOPOTO paspsja, Haxopsmumucsa mexay I u 2. Uem onu
3aMeyaTesbHbI?

® Ymobot yseperro pasaudame OeseHust Mmpemovezo paspada, HYxcHO
samemums, HAQ CKOAbKO udacmeli paslener NPoOMeNcYymox mexcdy oeie-
nuamu emopoeo paspaca: Ha 10, Ha 5 usu na 2.

Yrenne M ycTaHOBKAa 4YMceJ HA JUHElKe

§ 11. 3apgaua 1. [Hano uucro;, Hatimu e2o Mecmo HA wKaze.

Samaua 2. YKasaHo mecmo HA wiKaie, KAKOGO COOMEeMCmEYyrotyee
YUCcA0?

Pemas nepByio 3ajauy, Mbl yCmaHABAUBALM HIUCAO HA LUIKAAE ALHEIKW,
pewiasi BTOpy10, 4umaem uucro Ha asuredrxe. O6e 3ajauyd OueHb IPOCTO
peluTh, ecJd 3HATh WIKAaJbl.

N
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Yeranoska

§ 12. Mul yxe 3Haem, uTo Kaxjuas nudpa (uJau, BepHee, yeprouka)
Ha IIKaJje o003HaYaeT HE OJHO OINpEJeJIEeHHOEe 4YHCJI0, a4 BCEe UHCJa,
noJlyyaloumigecss M3 HEro yMHoxeHHeM Ha mo6yio crernenb 10. Yucio
0,0176 okaxkercsl HA JUHEHKe B TOM Ke MecTe, uto U 17,6, 176 u 17 600.

[losToMy HY:KHO 3alOMHHTb OCHOBHOE NPaBHJO YCTAHOBKH
YyHCe.J.

Hucara ycmauasrusarom Ha AuneliKe, He 00payas GHUMAHUSL
HQ 3anamole U HQ HYAUL HO KOHYE 4YUCAQ.

YcTaHaBJuBaA YHCJIO, HYXKHO YHTATh OPOCTO e€ro udpLl B mocje-
JOBaTeNbHOM TOpPsAKEe M, HafJs COOTBETCTBYIOULHE UM JAEJIEHUS LIKaJlbl,
ONpejlesIuTh €ro MecTo.

[Tpumep 1. I'me na wkase yucao 17,17

YUurTaeMm: OfMH—CeMb—OJHH. YCTaHaBJHBaeM: NEpBHI pa3-
pal—oO AU H, BTOPOH paspsaj—ceMb, TpeTHH—O AU H (puc. 22).
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paspsd |
Bmaopoli pasps0 |

Puc. 22.

llepssili paspsd

Ilpumep 2. YcranoBurs umcao 2,12.

HBa—oxun—naBa. IlepBelil paspsg—paBa, BTOPOH paspajg—
O U H, TpeTHH paspsg—aBa (puc. 23).

B Tperbem paspsane GepeM OXHO JeseHye, TaK KaK OHO COOTBETCTBYET
KaK pas ABYM €IHHHIIAM TPETbEro paspsja.

1. Ycranosute GeryHok Ha umcna: 1,36; 16,4; 6,45; 0,276; 895;
42,5; 3,92; 1,12,
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£2. I'pe ycranaBampatores 10,1 uw 20,2? Haunmaiomue cuuTath

Ha JuHefiKe JIeJaloT 3TO uacTo, Kak Ha puc. 24. Bepso sm 310?
§3. Ycranosure 3,64; 3,66 u 3,65.

§4. YcraHOBHUTH GeryHKOM 2,35, 347,329 10.0223; 0,301 1 845
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Tpemuﬁ paspsid

[lepebiii paapsd 9

Puc. 23.
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Puc. 24.

Pemasi sonpocsl, mocrasjennsie B sajannsx 63 n 84, mn yxe
BHJIC/H, UTO JJIi HEKOTOPHIX uYHMCes JeJNEHHH He XBaTaeT U HX MpH-
XOJHTC CTABH Th Ha I'Ja3—IMOCPEAHHE MEXKIY JCACHH MY,

ST0 M TOHATHO: B IPOMEXKYTKe OT 2 10 4 Jje/enust HAYT Belb

uepe3s LBe EJMHHIE, a mnocie 4—Jaxe uyepes NATL eAHHHUIL
TPeThEro pa3psija.

o

ot
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[Ipumep 3. Ycranosuth 6,77 (puc. 25).
llecTpr—ceMb—CeEMb. : ’
IlepBuiii paspaj—IeCcThb, BTIOPOH—CeMb, TPETHH—CEM b.

\5+2——=7

I
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[Tepee,
Paspa
Bmap

paspA

Pye. 25,

Ho B TpeTbeM paspsijie y Hac €CTb AeJeHHe TOJBKO I MATH,
3HAYMT, HAM HYKHO Ha rJia3 MOCTABUTH OEryHOK MOC/e 3TOr0 AC/CHUSA
TaK, uToGbl OH OTAE/AJ JBE MATHIE CJefylomero npoMexkyrka (7 =>54-2).

Takyio ycTaHOBKY Ha IJia3 NpPUXOJHUTCA TNPHMEHATh OYEHb 4HacTo,
MO3TOMY MNPAKTHKOBATbCA HA ITOM CJlefyeT HOOOJIbLIE.

§8. Paspesute npsiMylo Ha OTPESKH 110 5 mm ® 3areM Ha rjas
oTfiesuTe */, mepBOro orpeska, ‘[, BTOpPoro, °[, TpeTbero, '/  ueTBEpTOro.
[poBepbTe jesieHHs] Ha MHUJJIMMETPH, 3aMeTbTe OIIMOKH; T[OBTOpHTE
yopaxKHeHHe B ApYroMm INOpsjKe.

Jra 3ajaua npejAHasHayeHa VI PasBUTHA Tjiasomepa B TOR Mepe,
B KaKOH OH Hy}KeH Npu paGoTe Ha JuHelike. Y MpaxKHEeHUH TAKOro poaa
MOKHO TMpPHAyMaThb W BBIIOJHHUTH CaMOMY CKOJIbKO YIOJHO. Crnenyer,
Jajiee, mMonpoGoBaTh JEAUTb Ha rJ1a3 OTPe3KH 0oJiee MEJIKHE, YeM 5 M.

i6. Ycranosuts Gerynkom 4,76; 327; 56,7; 0,0967; 7,08; 89,6; 66,6;
14,55; 16,67.
§7. Yerarosnte 6 ,67 1 6,68. Teneps ycranosute 6,675. Uro npoue?

3aMeThTe 3TOT CJyyail mpocToil yCTAHOBKH. YcTaHOBHTE eme 53,25;
79,75.

3apgaua. YcTaHoBHTBH uHcao 6,7789.

Mbl yike BHieNH, 4TO, ycTaHaBiuBag uucjo 6,77, HaM NIPHILIOCH
nocJiefiHol0 Luppy GpaTh Ha JIas; sACHO, 4TO TO e NPHULIOCH OBl Jenathb
u ¢ panpHefimumu uudpamu. Ho 5T0 Gu3HYECKH HEBO3MOXKHO: HHKTO

HE CyMeeT BEPHO OTHEJHUTH Ha IJja3 500 KaKOI‘O-HI/Iﬁyﬂ,b OoTpesKa. HOE)TOMy,

KOTIa HaM MONAJaloTCs TaKHe UHC/aa, Mbl X OKPpYyTrJaseM, CTaBd
BmecTo 6,7789 npocro 6,78 M cOXpaHAf JHIIb Te TPH UHQPLIL, KOTOPbIE
MOXKHO MOCTABUTb M [POUECTh Ha JIMHEHKe.
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Ha auneiike moocro
NpouU3BO0LINL BbIMUCACHLS €
mpem -
Mmoe bonvulee —c Hemblpb M HAKAMU. e

(Herblpe 3Haka MOXK
HO Oparb JJsl 4HCes, Hat
a NIpH HaBHKe—H C 2.) ’ T

i8. Ha cuernoil siumefike BHIUmCJsIeTCST 06BeM 6aka BHICOTOL OKO0JI0
4 m u nuamerpoM okKoJio 2,5 m. UepTekHHK nan BLICOTY W Jua 4
C TOYHOCTLIO Jio MuJuuMerpa. LlenecooGpasno 310 mau mer? o L

Yxasanue. Ecau pasvep okosno 4 m pan CTOQHOCTH.O JIO MHJITH
’:ge;pz, TO ?}o BHa'{I/(l)TbO‘!ITO B uncJie, HauuHAKmeMcss ¢ 4, nan quBep:

HaK mm =0, M; 3HAUYNUT, JAHEL OJAH %

TPU 3HaKa Iocje sansartoil). Moxkno Ju TOouHO l}l}cgaigggTﬁoHasaﬂHHﬂ;:; 4
HanpuMmep, Takoe uucJio, Kak 4,126? HceaepoBaTs TakuMm ke 06 2
1€eJieco06pasHO JIM aHaJOTHUHOEe 3aJlaHue nuamerpa. Hate Tteme b
HYI0O MOTHUBUDPOBKY peuieHusi 3ajaun 8. . o

Yrenue umncen na KaJge

%nllf};{all;ll peHMep. Kakoe uneno ycranoBseno ma puc. 26?
lee MeHbIlee JeJieHHEe IIepBOro — :
paspsja—JaBa, TPETbEro paspsma*chb. SRRl

Orper: enuu—ara —ceMb (puc. 27).

:‘;/TO Moxer 6uiTh W 127, u 0,0127, u 1,27 u 1. 1.

CTaHaABJIMBAs YUCJA HA JIHHEH

Ll elKe, MBI He obpaliaeM BHUMAaHUs Ha 3a-
EcrectBenno, uro, uuras
YHCJI0, MBI HHUEro He MO-
K€M CKaszaTh O MecTe 3a-
NATOH MJIH YHciie HyJel;
IPOYeCTb YUCJI0— O3HAa-
4aeT: MpovyecTb €ro Hnud-
pbl B NOC/ENOBATEIbHOM
TOpAKe; BONPOC JKe O
MecTe 3amsiTodl peuaercs
ocnbo. l

: 11 2. 3
T s
7

Puc. 26.

9. ITpouects y :
HCJIA: CHAYaJa OTMEYeHHble
Ha puc. ‘
YePTOYKAMH, NOTOM— IyHKTHPHBIMH, el

o
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HOHHTHO, YTO IPU UYTEHHH TaKxKe NPUXOAHTCH qUTaTh JeJIEHUA Ha
raa3. Ha stoM TOXKe Hajo HAMPaKTHKOBATHCH.

i | [
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20. Onpesenure Ha rias, CKOJBKO AECATHIX JoJIel BCEro OTpe3Ka
3aKJIOUEHO MEXKJAY €ro HadaJoM (JIeBbIM KOHIIOM) K BEPTHKaJ/bHOU
gepToit (puc. 29).

G il Jnlgf i K
! 5 ! i l
l'lelllJn lLJL__t__iL_l__tl_L__l
Puc. 29.

HpOBepre OTBETLl, H3MEPUB, CKOJIbKO MHUJIJTHMETPOB MEXKAY HadaJom

u wrpnxom. OTpesku B3ATH 10 10 MM

D1y 3ajauy MOMKHO BHIOH3MEHHTb TaKHM 0o6pa3oM: OTMETUTh Ha
npsiMoi OTPe3KH NOo 10 Mm U paccTaBUTH B HHX YEPTOUKH KAK MONAO;
3aTeM ONpeJeuTb, CKOJBKO JeCATHIX BCEro OTPe3Ka MPHUINOCH 1O Hep-
touku. OTBeThl MPOBEPUTH MO MaciuTaly.

2{, IMpouecTb YHCJA: CHAYaja OTMEUCHHbIE Ha pPHC. 30 crnoMHBIMU

yepToukKaMu, IOTOM — IYHKTUPHBIMH.

'l|1o

|10

Bo Bcex 3TuX 3alaHUAX UHCJAA YUTAJIHCh TIPOCTO B MOPAAKE HX uudp:
OfMH—JBa—ceMb H T. A UTOOHI BOJHE 3HATH THCJO, YKASHIBAIOT
eme ero «mopsfok». ITopAaJgKOM HasbIBAIOT YHCJO, ONMpEAC/ACMOE TaK:

Tast yucen =l «mopsAAKOM» YHCJA Ha3LIBAIOT UHCJIO €ro nudp 1o
3anATou.

Mansa yucen<< 1 «mopAfOK» UHCJIA—YUC/IO0 HyJIell T0C/e 3aIsTON
10 TepBoll 3Hauauell HUGPH, MPUTOM B35TOE CO 3HAKOM MHUHYC.

[MopanoK, C/eloBaTe/bHO, CYATAIOT MOJIOKHTE/BHLIM A/ gucen = 1

H OTp HUATEJbHBIM JJI YHCeN < 15
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IIpuwmenp.
128000 —mnopagok= 6 0,267 —mopagok= 0
6 402,00 — iy — 4 006720 vy, = ]
25— ) 0,000301 — @ » =—3
1,6 — » = -1

22. Ykasath nopajok yuce:
2,46; 36,2; 0,07; 0,4001; 200; 4,01; 0,003; 20,00.
Ecnu usBecTHBl nugppn uncaa B Toi T0CJIeI0BaTeLHOCTH, KAaKYIo

OHH B HEM HMEIOT, H yKasan nopaaok YucJ/Jaa, TO YHUCJAO 3TO BHOJHE
onpeneJdieHo.

[Tpumep. Hudpn uncna: ofMH—IBa—ceMb. IMopsimox: -+ 2,
TOrNa uucsao: 12,7; nopsjok: -- 4, uncdo: 1270; mopsmok: —3, gucso;
0,000127.

23. Hanucars uucna sananns 9, econ ux mopsgkuM TakOBHI:

CIIOWHBIX: ~-1, —2.0, 42, —1, 0,
NyHKTHPHBIX: -3, —1, —3, 0.

HUrax, umober noanocmoro npowecms wucio Ha AUHELKe, HYNCHO:

1) sname e2o mecmo na wixase, 2) swame eco nopsook.

HyxHo uMers B BHAY, 4To uUTeHHe umces OGBIUHO OTHHMAET
Yy HayuHAaIHX 60JiblIe BCero BPEMEHHU, cocTaBJss HauboJiee

YTOMHTENIbHYIO YacTh paﬁOTbI; MO3TOMY HanpPaKTHKOBATLCS B 3TOM
HYXMHO MNCJay4YnIe.

@ Hsauwne eensadoleamocs 6 AuHeliKy NPUCMALbHO, HA Hell Hu4eeo
Renb3A Bamemums Kpome moeo, 4mo 6uUOHO yoce npu Geerom 83ensde.
Pesyarvmam uyocno wumame Geicmpo, desas OYeHKYy Ha eras 6ea3
npumepor u Korebaruil; enaware 9mo, mogcem Goime, 6ydem

uomu 6 yuepd moUnocmu, 3amo No60AUM padomamo ¢ AuHelikol He
ymomans 2nas.

CueTHBle Jnueiiku maJgoro pasmepa
i

§ 14. Kpome oOblunbix JHHeeK co mKamamu IiHuol 25 CaHTHMETPOB, B HpO-
JlaXKe MMEIOTCSA MAAble CUETHHIE JHHEHKH €O IUKAaJami rnaunoit 12,5 em. Ha stux
JIHEEIKax WKAaJbl pasienens nuauve, YTobsr pasobpaThes B MIKaJax TaKoil JUHEHKH,
Cleslalite caMu yepTex, aHanoruunbiii puc. 11. Ha mxanax C v D Jerko OTBICK aTh
ACJICHHSA [EPBOro paspsja, COOTBETCTBYIONHE MEPBOIl H(PE YCTAHABIHBACMOTO WK
HHTACMOTO UYHCJIA; 9TH JEJEHHs CHAGKeHB WHPPAMH, TAK e Kak H HA OGbIYHBIX
auneiikax. Kaxpei u3 npomexyrros MEXNY NeJeHHsiMH NEepPBOro paspsaja pasge-.
JICH Ha JeCATh UacTeld AeJNEHHSMH BTOPOTo paspsaga. Jlaabiie ke Hago CMOTpETh,

Ha CKOJIbKO YacTei pasneseHnt NPpOMEXKYTKH MeX Iy JeJeHHsIMHA BTOpOro paspgapua. -

Paccmorpes mkany, Jerko yBuuers, uto MexAy 1 u 2 umelorcsi feJieHHsT BTOPOro
copra, MexJy 2 M 5 — JeJeHHS TpeThero copra. [lanbuie MeJqKuX AeJeHHil BooGue

HeT. Bhoiupcsenuss Ha MaJieHBKHX JHHEHKAax BHIMIOJIHAIOTCSI TOYHO TaK e, Kak
U HAa OOBIUHLIX.

IV. YMHO)KEHUE W JEJIEHHUE

YMHOKeHHE

15. Dpumep 1. Ilepemnoxurs 2-3. o
%epenamaem ABHIKOK BIIpaBo Tak, uro0bl I Ha ABmxxee ;f:;fg o
npotu 2 na suHeiike (puc. 31), W NpoTHB 3 Ha JBHKK

JUHeHKe OTBer. .

2,12'3,16.

25, Ilepemuoxbre 5,45-3,12, nmesa B BUAY NpUMEp 3 Ha cTp. l4u
@ O6pamume 6HUMAQHUe HAQ JMOM npumep u samentome, qmour;gm
YMHOOKEHUL Mbl 80CHLOABZ06AALUC He HA4QAbHOLM, 4 KOKEUHbLM LMp
Osu oicka;, Oeaamo maK HAM npudemcs 4acmo. el
Korzna najo NepeMHOXKHTb YHCJa BPOJe 1,2-3,5, 1o, unuras i
Helike OTBET; YeTh pe—JBa, HaM He NPHJET B OJIOBY Clir,H_T_aZQ’ i
570 MOMKeT ObiTh 42; 420; 0,42 u 1. A $lcHo, uto 1,2-3,5= c,:T’a \
TaKoH pacyer, OCHOBaHHBIH Ha HpHﬁJII/IBPITGJIbHéOM Hpigw e
JeHHUHU O BeJHYMHE NPOU3BEJECHHS, He BCeria yacOeH. 1l03 I\ll(YCT[/I
npaBuJo, Adlollee NOPAAOK NPOU3BEACHHA B 3aBUCHMO
OT NOPAJKa COMHOXKHTEJJEH.

MMPABHJIO O TIOPSJIKE NPOU3BEJLEHN S

Ecnu npu MepeMHOMEHMH JBYX YHCeaD JBHIKOK Bbmsﬁgigﬁ
BnpaBo (. e TepeMHOXKeHHE MPOU3BORMTICA HPH noMHo;u: ek
HOrO LITPHXA JBUKKA), TO MOPANOK MPOUS Belli e}lPlpH £
cyMMe NOPAAKOB COMHOXHUTEJEH MHHY UOHBBO'-

Ec/iu IBWIKOK BBIIBHrAercsi BJeBO (T. e. MepeMHOXKeHHe ’p e
JUTCs MPH TOMOINM KOHEUHOTrOo IITpHXa JIBUXKKA), TO NOPSAOK 1P
BeJCHHS PaBeH CyMMEe MO p s AKOB COMHOXHTENEH.
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OcHoBaHO 3T0 mpaBUJIO BOT Ha UeM: MOPSIACK BCErja Ha efuHHLYy GoJblle Xa-
PakTepucTuku soraputma. Ilycte mopsnok umcna a ects p,, a NOPSIOK YMCIA
b ects py. Ecan loga=n,+m,, a log b=ny+my, rie n, u ny—XxapakTepUCTHKH,
a Mg U My—MaAHTUCCH, TO

ng==py,—1, np=pp—1.
log (a-b) =log a +log b= (ny+ 1) -+ (my +my).
3nech BO3MOXKHEL J(BA C/Iyuas:

1) r”a","mb < 1,
2) myt+my=1.

B nepsom caydae xapakrepuctuka sorapudma a-b pasna n,-n, BO BTOpOM XKe
pasna n,-n,-+1, T. e. B nepsom cayuae nopsanoxk (a-b) pasex

1) pgp=n4+n,+1,
2) pab:na“l‘ﬂb—l—Q,

]) pab:pa—l‘}_pb—]"I‘(lzpa-l"pb_ly
) Pap="Po—1+py—1-+2=p,+p,.
Ha JuHelKe Xe 3TH JjBa cjaydast KaK pas Tem Hu pa3anvaloTcsa, 4YTO INpH

CocraBum

BO BTOpPOM:

T €.

mg—+my <1 JBHKOK HIET BIpaBo,

v
a npu my-}my =1 IBHXKOK HJIET BJEBO. Cxé
/

26. Ilepemnoxkurs: 5,25-0,8; 0,015-3,5; 35-2,4; 2,96.7,5.
27. Ilepevnoxuts 1,54.3,26; 2,18-4,65; 0,095-17,8; 6,55-2,49.

® [Ipu ymHoKMCeHUU HYKICHO CMAPAMbCS CMABUMb MOUHO 08U XC o, —
SMO Yayuwum pesyivmant,

® Xomsa npasuaro o nopadKe 60 MHO2UX CAy4asx i ydobHO, 6ce dice
saoynompebasime um He caedyem. Ilpumenerue amoeo npasura 3a.med-
asem pacuwem. [loamomy nHeobxodumo npuydamoe cebs 06x00umscs
6e3 He2o, npumeHAmsb €20 MOAbKO 8 Kpatuix caydasx. B Gosvuiuncmee
NPAKMU4ECKUX pacemos 3mo obaeeHaemcs camum cyuecmeom Oeaq.
Ilpu onpedeneruu, nanpumep, cpeduei ckopocmu noe3da Ha nepezowe,
noayuus yugper name—asa, saeeko doeadamecs, 4mo smo 6ydem He
520 km/uac u ne 5,2 Kmfuac, a 52 kmjuac.

ITpumep 2. Ilepemuomurs 1,2-3,6-2,5. 31ech HYKHO BHINOJHATE
ABa ymHoxenust (1,2-3,6 u pesynbrar Ha 2,5), HO pes3yJbTaT OXHOroO
M3 HUX He HyxeH. UToObl He Y4HTAaThb €ro 3ps, HYKHO MOCTYIHThb TaK:
BbIJIBUHYB JBH}KOK Ha /,2, mocraBuTh OeryHok Ha 3,6 (puc. 32); sartem,
He Tporass 6eryHkxa, NEepelBHHYTb JABHXKOK JJisl CJELYIOULEero
YMHOXEHHs], NOCTaBHB €ro KOHEYHYIO YepTy IPOTHB BH3UDHOH JHHHH
6erynka. IlporuB 2,5— oKoHYaTeJbHBIH OTBET; OALUH—HYJIb—

IV. YMHO)XEHUE U NEJEHHE a1

BOCEMb. Hopﬁﬂm{, 0OUYeBHJIHO, paBeH cyMMe nop sAAKOB COMHOXHUTEJEU

a3 JIBHXOK BBl XO-
| ¢C CTOJNBKO €JLHMHHI, CKOJbBKO P ;
\ I;J.I;fﬁ }I,-I anpaBo: 141+ 1=23; 3—1=2. CnenoBateybHO, OTBET: 10,8.

e

28, [lepeMHOXKHTb, He UHTAsl NPOMEXKYTOUHEIX PE3YJbTATOB:
| 2,65-1,1?2-0,75; 4,65.0,0785-0,196-2,48; 2,94;3,66-0,65. .
99, BLiuuc/uTe BeC COCHOBOH JOCKH JJIHHOH 4,75 m, TOJIILHUHO

) 6,5 cm, mUpuHOH 45 cm. YIeNbHBIH BEC COCHBI 0,56. Pogs
| 30. Cxonbko Hy:xHO acanpbTa Ha MNOKPHITHE JBOPA X
cJjioeM TosmiuHOH B 1,2 cm? YJeJbHBIH BeC acpanpta 1,10.

@ [1pubausenro omsemol HYINCHO npurkudoleams 8 yme. Mo AUHUL
pas eapanmupyem om OwiUOKuU.

) Jenenue
4 § 16. TIpumep 1. Paspemnrs 6:3.

¢ [locrasuM mpoTHB 6 Ha JuHeliKe, 3 — Ha JBHKKE. ToruagBrlpomB
elMHHIB JBUKKA Ha JHHEHKe MPOYHTAEM 4acTHOE (puc. 33).

| &, =

B—T—-0

e o
=G

Puc. 33.

31. Ha kaxoM cBOfcTBe JOrapu(MOB OCHOBAHO TAKOE BLIMOJHEHHE

eJICHUS?
; 39, Pasjenutb Ha JuHeiike 6,8:5; 36:2.5:

33. Kak pasgeantb Ha juHeifike 20 Ha 5? ['e mony4uT
B [POTHB KAKOTO IITPHXA ABUMKKA?

34. Pasnenuts 147:3,5; 3,2:6,4.

CqA 4aCTHOE

=
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GeryHoK HAa HayaJbHBIH INTPUX JBHXKKA M 3areM, He Tporas
6eryHKa, NEPeABHHYTH JBHKOK TaK, YTOGH HA MECTO €ro HaYaJibHOro
LITPHXA cTaj KOHeuHblfi. Torja MOXKHO HpOYHUTATH OTBET NPOTHB 465,
TouyHO TaK 3Ke MOKeT BCTPETUTHCS CJyuyadl, Korja BMeCTO KOH e 4-
HOro WITpPHXa ABUXKAa HYXHOOyJeT NOCTAaBUTDb HAaYab-
HblH. DTy onepamuio MOXHO Ha3BaTh «epeGpPOCKOE» JBHIKKA.

IPABHUJIO O INOPJANKE ITPH COBMECTHOM YMHOXEHHWUU M NEJIEHUU

[Mopsajgok mpobu a—e—_—f% paBeH Pa3HOCTH MeXKIYy CYMMOU HOpsj-
KOB COMHOMXKHTeJell B uHCJIHTeNe H CYyMMOH MOpPSIIKOB COMHOXKHTEJEH
B 3HaMeHaTesJe N JIOC CTOJNbKO €IHHHI, CKOJbKO OhlIO HepeGpocoK
KOHEYHOTO IMTpPHXa HAa MECTO HayalbHOTrOo, H MHHYC
CTOJIbKO  €JMHHI, CKONbKO OblJo mnepeGpocok HadYaJdbHOTO
WTPUXAa HA MECTO KOHEYHOTO.

o a-b
UroGel JOKa3aTe 3TO MNpPaBUJIO, JOCTATOYHO pasobparte cayuad ApoGu et

IMopsipok
alipss
b|py
¢\ P

1. Pesynbrar uuraercsi Ges nepeGpocku. Torfa H feieHHe H YMHOXKEHHU e
NMPOUCXOASAT MNpU ONHOH H TOH XKe yCTaHOBKe JBHXKKa. Ecau JIBUKOK BEIABHHYT
BJICBO, TO IOPSJIOK >

a
“E‘zpa—'pm
a nopsnoK
a-b
'c_'=pa""pc+pb’
€CcJii— BINPaBO, TO MOPSIJOK
a
”;:pa_pc“}‘ L

a nopsaJoK
a-b
& = Pa—Pc+pp+1)—1=pa—pc-tpp.

2. Ecin nyxua nepe6pocka, TO JLeJeHHE NPOUCXOIHT NPH ONHOH
yCcTaHOBKe JBHXKAa, a yYMHOXeHHe—npu Japyroil. B mnopsike
pesyspTaTa NpuGaBASAEeTCH HJM BEHUHTAETCSI €JHHHUILA,

Pasbepume emopoi cayuaill nodpobuee: roeda edunuya npubasisemces, koeda

coumaemca?
80 Dumvcnue 4,75-6,25.0,52-22,1 = 9,65-2,17.0,0047
14,05-3,76-8,24 ° 3256 13N 85
Y0obnoim no06Gopom NnopadKka NepemMHONCeHI HYICHO CMApPamocs
usdezames nepebpPocok 0BUICKA.
Hamnpuwmep,

0,356-1,025.0,483.7,54
75,8-0,905-1,725

1IV. YMHOXEHUE U NEJIEHHUE 35

TpedyeT nepe6pPOCOK JABHXKKA, HO €C/IH BHITIOJHHTL JACHCTBUE TaK:

0,356/ pace il (75 0l D0.483 ekt RT64
S
_—
76,8 e 00068 e SR 125

TO mepe6pocok He Tpebyercs.

@ [Ipasuso o nopadke caedyem npumensmo aub moeda, Ko20a
8 aHameHameae Ha O0UH MHONCUMEAb MeHblie, 4eMm 8 Hucaumene.
B ocmanvHbix CAYHaAX NOPAOOK HYdHO nodcuumoieams nocie Kasc0ozo
deticmeus.

© Doaoblue 6ceco Yymomadem u OmMHUMaem epemeru npu pabome Ha
aunetike umenue uucen. ITosmomy Kaxcdoe HenpouUMAHHOE NPOMENCY-
mouHoe npoussederue UAL HOCMHOE 6 KOMOUHUPOBAHHLIX Oeticmeusx
npedcmaensem cobol 6Goavwiotl  eviuepowt. Hyoscrno cmapambea
nosmomMy KaK MOJNHO MeHbule HYUMAMb HA AUHELKE,
gciody, e0e MOALKO BO3MOM KO, BAMEHAA UmeHue yecma-
noeKkoil 6ecynra. Kpome eouecpbuua 60 epemeru, smo dacm euje
U yeeAuderue MOYHOCML, MOK KAK npPU 6CAKOM Npotmeruu u nocie-
dyroweil ycmaroexe 6Kpadsleaemcs NO2peULtHoCb; YCmaroska e beeyHKra
Modicern Obimb BLINOAHERA NOYMU COBEPUIEHHO MOUYRO.

@ He sabuisaiime o mom, umo epybas npuxudka omeema 6 yme
obepezaem om oulboK.

@ Cuedyem nomwume mMaKdie npasuia o nopaodxe npouseedeHusn
U 4acmMo20:

Ecau 08usicox—enpaso, B \
{ npoussedznue—1 I » B!
MO\ wacmnoe o] B

o-¢ppannyacku: PRODUIT P—1
QUOTIENT Q+1

Imu 3HAUKI UMetomcsa U Ha camux AUHeUKaX.



V. MPOIIOPLIUHU

§ 18. lna Toro 4rtoGbl TBEP/O YCBOHTD NOPSIOK BBINOJIHEHUS YMHO-
ZKCHHA M JeJIEHHS, MOXHO BOCIOJIb30BAThCSI TEM OGCTOSITEJBCTBOM, UTO
IPH JIAHHOM TOJIOXKEHHH JIBH}KKA OTHOLIEHHE CTOSIIHX APYr MPOTHB
JApyra uncesn Ha wxanax C u D siBisiercs MOCTOSHHBIM, B KaKOM Obl
MecTe Kaabl MBI 3TH uHcsaa Hu yutanu (puc. IIT ma crp. 48—49).

Ecau, nanpumep, IBHIKOK CTOMT TaK, Kak Ha puc. III, To yncna 2
H 160, 3un 24, 45 u 36, 6 u 48 u 1. x crour ApYr NPOTHB JAPYra;
H JeHCTBUTEJBLHO:

i 250
=

3 456 1

2
18 g g
910 cBoiicTBO OUCHb JICTKO 3aNOMHUTb, €CJIH CUHTATh NIPOPE3 Mew 1y
ABHKKOM M JIMHEHKOH 3a JpoGHyio uepry. Torja Kamayio napy crosi-
IMX APYr NPOTMB JApyra uymces Ha wkKajax C u [ MOXHO cymTarth
«ZpoObIO», M BCe 3TH ApoGH GyAyT ApYr APYry PaBHHEL 310 IpaBumIo,
pasyMeercs, HUCKOJIBKO He INPOTHBODEYHT TNPABHJIAM YMHOMKEHHA U
JeJeHHs: B CaMOM JeJie, NMpH NEePeMHOXeHHH uuceal a M b nocryna-

IOT, Kak Ha
] PHc 36, 1
|] b O4eBUJHO, UTO
|
1

e 'a 'ab do s

a a-b
Puc. 36. AnaJsoruy-

L HO, JieJid a Ha
» ABUXKOK CTaBAT Kak Ha puc. 37, YTO COTNACYETCS U C HOBLIM NPABUJIOM:

]
g =) l )
: B
b 1
Bce 3aza- ] |
UM, TPHBOLS- A a @b
P pon Puc. 37.

NOPLMUAM, pe-
IIAlTCs Ha JHHEHKe OYeHb NPOCTO NPH OJHOH YCTAHOBKE ABHIKKA.

V. MMPOITOPLIMH 37

[Ipumep 1. Haiith x, y, 2, v U3 ypaBHeHHii:
X y z 1
0,125
3aecs Moxkno paccmatpuBath 0,125 kak apoOb <-T—> YCTaHOBUB
0,125 mxanst C Haj eauHuneldl (HayajsoM) MKajdabl [), Mbl, COrjiacHO
CKasaHHOMY Bhille, OyAeM TOJydYaTbh paBHbIE APOOU, Oepsi HX UHCJIITENH
Ha mkane C (tam Xe, rae Ooiio B3sito 0,125), a 3uamenaresn—ua
mkase D (rie B3saTa eqununa). Tak kak npotus 16 mkadsl D Ha wkajie C
CTOMT 2, TO X=2; aHaJoruyHo y=3, 2=0; U HYXHO uCKaTb Ha
mkasne D mpotus emuuuunl wkanss C; v=38 (puc. III).

40. Haiitu x,, x,, x,, X,:

1 Xy Xy Xs 5

1,33 261 305 57 10,00°

4M. Haiiru o, @, a, U3 ypaBHeHHUH:
1,69 4,46 6,25
el o R B
Oy O, Oy
[pn BbUMCTEHHAX C [POMOPIHAMH MOXKHO T10JIb30BAThCS TAKHM
NPaBuUJIOM O MOpSIJKe:
MPABUJIO O MOPSIAKE B IPOIMOPLNAX

Jlnsa Kaxkjoll maphbl 4ucea X H y, CTOAMMX JAPYT MNPOTHB Apyra Ha wKanax
C u D v 06pasylollux pPaBHHIE OTHOWEHHSI (paBuble «XPOOH»), PAa3HOCTH
MoOpsAKOB NepBOro M BTOPOTO UHC/IA (YMCIUTENA U 3HaMeHaTess «Apobu»),
NpPH ONHOM H TOM XK€ TOJIOXKEHHM [BHMKKa, 0JlHa W Ta XKe.

IokasaTb 3T0 oueHb npocrto. [1ycTe NOPSAAKH UYHCEN Xy, Xy, ..., Xy OYAYT py,

Da» -+ » Dy @ TOPAAKH UHCEN Yy, Ys, - .- , Yp— COOTBETCTBEHHO Gy, Gy -+ » §p. TOrMa
Hu3 TOro, 4To

Xy _x2 50 __xk

7
CJleflyeT, 4TO ¥ MOPAAKH 3TUX APoGeil NOJKHbI GHITH PaBHE, T. €. HJH

n—qi+l=p,—qg,+1=...=p,—q+1,
unn
Pr—q1=Py—Gs= ... =Pp—(qp-

B ofoux cnyuasax npaBuso HAOKA3aHO.

TlpuMensiTh 3TO MpaBuJO ocofeHHO yAOOHO TOrja, KOrja Bce dhcJa

B X e (MR Y, U e ) 0RO 0M TOF0 Xe N0PAdKA.
Toria M3 3TOro mpaBusia CJEAYET, YTO U BCE YUCIA Y, U,, - . - » Yy (HIH
X, Xy, ... ,%,)—TOXe OJHOTO H TOTO Xe NOPAAKA, U AyMATE

0 nopsdanke BOOOIE HE NPpUXOJUTCH,— BCE fACHO M TakK.
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® [Ipumensas 3mo npasguno, Mol OGOANCHEL NOMHUMb, O00HAKO, 06
UcKAtoueHuu, ykasanHom wa cmp. 32. Ecau 6 HQuux nponopyusx no-

a
naaocs6 omHowleHue T npuvdem eauﬂuqa 6 3Hamexnamense—npaesasn

edunuya wranet D, mo 0aa amod nponopyuu nopadox dorscer 6Goime
noocuuman 0co00; 6 IMOM CAY4Qe HEAb3S CHUMAMb 6ePHbLM NPABUAO:
«ecau nopAadKku 3Hamexameneli PasHbl, Mo u NOPAOKU YUCAUMERELl pasHbLy.

® Imo npasuso Heav3s NPUMEHSIMb MaKice 6 mex CAY4asnx, koz2oa
mpebyemca nepeopocka 08uixcKa. Pasbepumecs & smom noapoéuee
canu.

[Tpumep 2. B saganun 40 nepsoie 4 OTHOWEHHS NOAUMHSAIOTCS
NpaBUJIy: H3 PaBEHCTBA TNOPsJKOB 3HAMEHATeJNedl CJIeAyerT paBeHCTBO
NOPAJKOB YHCJHUTENEH; MOPSNOK BCeX YHCJHTEJeH —eJHHHIA, KaK B
nepsoM oTHomeHHH. Ho ecsn npucoeguHHTL NOC/EAHee OTHOLIEHHE, TO
NpaBUJI0 HApyllaercsi: B 3HAMeHATese TOPAAOK 2, a B UHCJHTENE
ocraercd mo-npexHemy l.

Ilpumep 3.

Xy X, ¥y % 1

778,65 0,024 165,5 2.6°

3lech TMOPAJKH 3HAMeHaTeJell pasHble; 3HAUUT, MNOPANKH X TOXKe

pasuple. PasHOCTb MOPAJKOB Ansi APOGH 5 PABHA HYJIO; BHAUNT, Ta HKe

BeJIMYMHA JOJKHA IOJY4aTbCAd M JIg OCTAaNbHBIX ApoGeil, MosyyaeMbix
Ges mepeGpocku gaBHkKa. Ilostomy mopsasok x,=1, mopsgok x,= 1.
Hasa  Toro uro6nl HaHTH X, M X,, IBHIKOK Hano nepe6pochb

IlpaBuso yxe He HpHMeHHMO ¥ Mbl MOJYYHM MHOPSAJOK X, = — 2, IO~
pAjoK x, =+ 3.
42. Haiitn x,, x,, x,, X, U3 YCJOBUS:

¥ro0 X Xy x008B6
TUOL1B2 1,895 7 202,60 297

43. Haiitu s,, s,, S,, S, H3 ypaBHEHHH:

S e
FDL L T

44. Ompegenuts a, b, M, N, ecan
15 a b

3
19271950 251 M

KBAJPATbHI U KBAJAIPATHBIE KOPHH

§ 19. 45. [locraBbTe BU3HPHYIO JUHHIO GeryHKa Ha JejieHHe 2 HHXK-
Hell mikajbl (mKaJsl D) U IpouTHTE YHCJI0, KOTOPOE 3Ta JHHHS OTMETHT
Ha wKane A.

IlocraBbTe BHUBMPHYIO JIHHHIO HAa 3 W IIPOYTHUTE COOTBETCTBYIOIIEE
yucsio Ha wxane A. Kaxk cBsizanwl ¢ 2 W J nmpouMTaHHble YHcja?

BOSBE‘:JIEHI/IE B KBaJpaT H H3BJICUEHHE KBaJpaTHOrO KODHA HA JIH-
HellKe JleslaloTCsl MOMeHTaJbHO: mKana A (a Takxke mkasna B, B Tou-
HOCTH coBHajamiomad co mkano# A) pasjieneHa Tak, 4TO KaXKJAOMY
Uucay Ha OiKalJe D COOTBETCTBYET €ro KBajgpaT Ha
mKaae A. nOaTOMy, YTOOBI Hay4YUTbCA BO3BOJUTL B KBajApaT H H3BJIE-
KaTbh KBaJpPATHBIE KOPHH, HYXKHO JHIIL O3HAKOMHTHCH CO mIKajon A.

Ha mxkane A menenus HaHeceHbl B MacmTaGe, B JBa pasa 6onee MEJNKOM,

uem na wkaJge D. Tax Kak menenus mkanast D nponopunonaasubl log n, To jenenus
wkansl A pponopuuoHnanbus 2 log n=log n?

Ilkanmt A u B

Bes mkana A COCTOHT H3 JIBYX MOJIOBUH: MEPBAA COIAECPKHUT Je/eHusI
or 1 mo 10; Bropas mosnoBuHa—oT 10 no 100—B TOUHOCTH IOBTOpSAET
nepByio. [loaTromy nocratouno paso6paTh JHIIL NEPBYIO HOJIOBHHY.

486. PaccMoTpuTe BHHMATEJBHO NEPBYIO TOJIOBHHY IIKaabli A 1 Hai-
JMTe JeJleHusl MepBOro, BTOPOTO H TPETHETO paspsmOB. IIpoBepbTe mo
puc. IT na crp. 16—17.

47. CkoibKHUM €IHHUIIAM TPeTbero paspsja COOTBeTCTByeT Kaxzoe
JieJeHe TPeThero paspsijia B mpomexyTtke or 1 mo 2? B mpomexyrtke

"or 2 jo 5? lmerorcs JH JieJIeHHs TPETbEro paspsja B IIPOMEXYTKE

or b po 10?

48. PaccvoTpute BTOpYIO TOJNOBHHY wiKaasl. CBepbTe COOTBET-
CTBYIOIIEE NMPOMEXKYTKH 0OGEHX IIOJIOBHH U yOefuTech, 4TO OHH paBHbI
H COBepILIeHHO OJMHAKOBO Pa3eJieHbl.

DTa TOKAECTBEHHOCTH OGEMX MOJOBHH-—IIPSIMOE CJEJCTBHE BTOPOro
OCHOBHOTI'O CBO#icTBA Jiorapu(MHUUeCKOH INKaJbl: YUC/IAa MPaBod MOJIO-
BuHbl B 10 pas Gosbime gucen JieBOH.

® Ha Hekomopolx AuHelKax 6 Npagoli noacsuHe CMoAm U 4ucaa,
8 mouHocmu makue odce, KaKk u 8 aegou: emecmo 20 cmoum 2, 6mecmo
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30—3 u m. 8. ITo cymu dera—smo odno u mo oe, mak Kak npu
YemarosKe 4ucro cmasam npocmo kaxk pad yupp: dsa, hame, mpu
emecrno: dsadyamo namoe u mpu (25,3).

Jlro6oe uMCaO MOKHO CTAaBUTH M B NPaBOfi W B JIeBOH MOJOBHHE
mwKkajpl. TeM He MeHee, pasinume MeXJAy STHMH NOJOBHHAMH BechbMa
CYLLECTBEHHO TIpH BO3BEJEHHM B KBaJAPaT H M3BJEUEHHH KOPHH, KaK
3T0 B Jla/bHelieM Gy/eT BHIHO NPH ONpPefeJCHHH NOPSAJKA Pe3y/IbTaTa.

49. IloctaBbTe B JICBOI MOJIOBHHE WIKAJML HHCJIA 167, 248, 356,
645, 895, 564; B npaBoil mososuHe uncaa 19,2; 2650; 97,5.

Ilpu Bemonnenuy 3ajanns 49 BHAHO, YTO NPH YCTAHOBKE uHCEl
Ha wKajge A npuXoAuUTCA 6paTh Ha rJa3 ropasfo GoJblile, yeM Ha
wkane D. D10 U NOHATHO: JeNeHHS 3JeCh rpy6ee, Tak Kak npu GoJiee
MEJIKOM MaclTabe NPHXOJUTCS YepPecuyp MeJKHe Je/leHHUs BBIOPACHIBATS.
Ms-3a storo pesynbTaTh aeifiCcTBHIE, NPOHSBOAUMBIX Ha
mganax A mu B, MmeHee TOYHH, yeM Ha mkaanax C u D

' | b :
9 o
1‘E’Luﬁ it w Tt it bt M e
P I‘H]H}H%, i T e A mguw
i i e 2 4 5 I AT 10
1 i V o

Puc. 38.

80. Ilpounraiite uncsia, cHayana OTMeUEHHBIE HA puc. 38 cnyomHbMA

uepTamu, MOTOM ~— NYHKTH PHBIMH (HA 3TOM PHCYHKE K300 paXKeHbl KyCOUK |
wKkan A u B).

Bo3Bepenue B KBaapar

Kax y¥Xe BHJAHO H3 CKal3aHHOro, camMoe BO3BeJeHHE B KBajapat —
JleJio B BhICIIEH CTENEHHU IMPOCTOE: BCE CBOJUTCH TOJbBKO K YCTaHOBKe
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Puc. 39.

BU3HDHOIl JIMHWH Ha YUCJO Ha WKajge D W K 4YTEHMIO pesynbTaTa Ha
Likane A (puc. 39); eliMHCTBEHHAash TPYAHOCTb, M TO HeOOJbIUAfd,—
B ONpEeJesiCHHH MOPAAKA pesyJ/bTara.

VI. KBAOPATbl U KBAIPATHBIE KOPHU 41

IMPABUJIO O MOPSIKE KBAJIPATA 1)

Ecau orBer (KBaZpat uMC/Ia) HAXOAUTCA B N P a B 'Ol NMONOBHHE INKaJbl A,
TO MOPSIAOK KBajpaTa paBeH YJBOEHHOMY MOPSIAKY 4YHC/d, BO3BOJMMOCO B
kBagpar. Ecju B J1 € B O i, —TO YABOGHHOMY MOPSAJKY MHHYC €JIHHHILA.

I1puwmep. Haiitu kBagpar 0,002%. berynok crasurcs nHa 2 (puc. 39).

OTBeT: YeTh pe—B JeBOH IIOJOBHHE.

[Mopsimox BosBbimaemoro yuciaa—2. Ilopangok keajpara: (—2) 2 —
— 1 = —5. Caeposareqbuo: 0,0022 =0,000004.
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Puc. 40.

[Ipumep. Hafitu 6,88. Cm. puc. 40.
OTBeT: yeTbpe—ceMb—TpH.
Ilopagox umcnaa, BO3BOAMMOro B KBajpar: - 1.
TMopanox xBappara: (+1)-2= 2.
6,882 =47,3. j
5. JoxaxuTe npaBUJIO O MOpsifKe KBajpara, UCXOAs U3 MpaBua

O Mnopsijke NPOU3BEACHHSA. :
Ykasaunne HyxHo nepemuoxuts umcjo camo Ha ce6s Ha wxkanax C u D

Y 34METUTh, B KaKyl0 MOJIOBMHY WWKaJabl A nonajer KBaapar (paBHBIH 3TOMY TpoO-

H3BeJIeHHIO) B TOM CJiyyae, KOrJa IBHMXKOK BbIET BIPaBo, U KOrJa— BJEBO.

8$2. Ha#iru keagpare:: 2,36% 0,495% 79,5% 1,165% 0,105% 0,968%
=3 37850 106995
Wspaeuyenye KBaJpaTHOro KOpHS

§ 20. Ecan uncya wkansl A —KBafpaThl COOTBETCTBYIOULHX HHCe.
mwka/as [, 10, 06pATHO:

D '
E;I?Sal(l;uali'lapﬂa[;fﬂble V /%/% I P L

KODHH COOTBETCT-

By 10 HIGH X gl H Ce Ji . ,

mwKanas A 2
Ilpumep 1. Haitrn ‘ DAl

V4. [TocTaBbTe GeryHok

Ha uepTouky 4 wmxassl A W mpoutmTe oTBeT Ha wKane D (puc. 41).

1) O gpyrom npueme onpejesieHud Mecta sanstofi cM. B kouue § 20.
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Ipumep 2. Haittn V/40. Tenepn GeryHox Hajo NocTaBHUThL Ha 40
B NpaBOi NOJOBHHEe WKaan A (uiu Ha 4, ecld HAa JUBeiiKe
B NPaBO#l TONOBHHE wWKanki A CTOAT Te e YHCJa, YTO H B JIeBOH
NOJIOBHHE) H OTBET mosyuutcsi: 6,32 (puc. 42).

£ W/////I//%I

T T T T T

6,32
]

Puc. 42.

B nepsom mpumepe MEI cTaBuiM GeryHoK Ha 4 B JeBOi TOJIOBHHE,
BO BTOPOM NpHUMEPE—B NIPABOH M IOITOMY IOJYYHJIH PasHbe OTBETHI.

Jaist TOro 4TOGBl PEMHTh, KOrjia 3Ke HYXKHO CTaBHTb YHCJA B JIEBOH
NOJIOBHHE INKaJabl A M KOrja—B IpaBod, HYyX HO 3HAaTh

IMPABUJIO OB U3BJIEYEHHWUW KBAJIPATHOI'O KOPHSI

1) Paspenute uncao ma rpaum, To ectb Ha rpynnel 1o jxse uudpu, BJAEBO
OT 3ansTod, ecau yucao =1, u BIIPAaBO OT 3aNATOH, €CJH OHO < 1.

2) IlocmoTpure, CKOJBKO UH(DP — OfHA WAU IBEe — B Kpaiineil JeBo#l rpaum,
eC/IM YNCJI0 == 1, uaM B TOH, KOTOpas HMAeT 3a CHJOWD HYJIEBEIMH TDaHsAMH,
ecJau quciao << 1.

3) Ecan takux nu¢p TONBKO ONHA, TO yCTaHABAMBANTE YHC/IO B J e B O i
NOJNIOBHHE WKaJsl A, eclH JiBe, TO B O p aBo ii.

4) llopsinox KopHs paBeH uHCIy BCceX rpaHeil (BKJouast u HEIOJHhIE),
€CJIH MOJKODEHHO® YHCJO =1, N YHCAY YHCTO H Y Jl € BBl X rpaHell, ecan oHO
<1, B3SITOMY CO 3HAKOM MHHYC (NDH 3TOM «HYJAb LEJHIX» 33 rpanb He CYH-
Taercs).

® Cpasrume 3mo Npasuio ¢ NPaABUAOM U3GACHCHU Keadpamrozo
KOpHA 6 anzebpe u oOpamume HUMAHUE HA cosnadenue ChOcob0s onpe-
Oenenus wucaa yupp 6 Kopre.

IMMpumep 3. Haiitu /300 u 1/0,000003.
2 .1

1 2

1) 0,00'0003 — nge uncro HYyJe-
Bble I'paHy.

2) B rpanu, caepyroumeit 3a un-
CTO HYJIEBBIMH,—O 1 H a mudpa.

3) To xe: rtak kak nudpa
HaBJIMBaeM YHCJO B JI€BOH MO- OJHaA, YCTAaHABJIHBAEM YHCJO B
JIOBHHE (puc. 43). J€BOH moJoBuHeE,

ITpounTanHoe 4HCJ0: O LM H—CEMb—TpH— B a.

4) Tax kak rpameil aBe, TO 4) Tax xak rpanei aBe, TO
NOPANOK KOpHs: 2. NOpAJOK KOpHs: —2.

Orser: 1/300=17,32; 1/0,000003 = 0,001732.

1) 3’00 — e rpanm.

2) Bo BTOpO#i rpanu—onHa

nudpa.
3) Tak kak nudpa oua, ycra-

VI. KBAOPATblI U KBAOJPATHBIE KOPHH 43

IMpumep 4. Hairu /5000 u J/0,0000005.

1 2 3
1) gO’()O—,tLBe TpaHu. 1) 0,00°00°00°'50—Tpu uucTO
HYJIeBble T'PaHu. '
2) B caenyiomeit 3a HyJIeBRIMH

2) B xkpaiiHell TrpaHu—]Be
rpaHsAMH — JiB e LU}PLL.

IHOPHL
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Puc. 44.

3) Tak kak uudp ABe, CTABHM YHCJIO B IPaBOii MoJOBHHE (pHC. 44).
I1poynuTaHHOE YHCJO: CE€Mb—HY ib—CeMb. :
4) T paueit — npe. Ilopsa ok Kop- 4) Uucro HYJEBHIX TpaHEd —
Hs: 2. Tpu. Ilopsiiok KopHs: —3.
"Orser: 1/5000=70,7; 1/0,0000005 = 0,000707.

53. Haiitu xopHu: Gk
V52,5, 1/ 0,635; 1V 14,4; V/0,071; 1/895; 1/0,0002; 1/'108; 1/'10,5.
HpI/I BO3BeJicHHUHU B KBa}lpaT u HpH HU3BJACUEHHUHU KBaI[paTHOFO KOpHﬂ
MOIKHO [Jid onpenenennﬂ MecTa 3anmoﬁ I10J1Ib30BaThCAa e€lle TaKHuM

IpHeMOM: y ;
1) Ilycrs tpebyercs na#ith (0,0162)%.
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Tumewm:
0,0162=1,62.107% 0,0162°=1,62°-107*=2.62:10-* =0,000262.

2) Yemy pasen }/1620?

1620 =16,2-10% 1/1620=1/16,2. 10 =4,025. 10 = 40,25.
3) Haiitn VWOO—S
0,0005=5,0-10"*; 1/0,0005=1/5,0-10-*=2,24.10~*=0,0224.

IlyTs, ciegoBaTenbHO, TAKOB:

ITpn BosBenienuu B KBajpar W3 JAHHOTO YHCJa BLIZEJSAETCH B BHJe
MHOXHTEJISI TaKasl CTeNeHb JeCATH, YTOObl OCTABLIEECS YHCJO OBl
meHbiie 10, a npu H3BJIEUEHHH KOPHA—OGS3aTeNbHO YeTHA s
(4TOGHI TOJIHOCTBIO H3BJEKCS KOPCHB), TaK YTO OCTAETCH UHCJO, MEHb-
mee 100.

IJTOT mpHeM YJOGHO yHoTpeGJsTh AAs rpyGoit HPOBEPKH OTBETA
B yMe.

VII, KYBbl U KYBUYECKHUE KOPHH

§ 21. Ing kyGoB, Tak ke Kak W JJs KBajJparos, Ha JUHEHKE ecrh
oT/eJIbHan WKaJa—Kana K-—c JejlleHusiMi, BT p o e 6ojiee MeJKUMHU,

. yem Ha wkaJge . OHA COCTOHT U3 Tpex HAyMHX APYT 3a APYyroM OJH-

HaKOBbIX MKaJ (MOfoO6HO TOMYy Kax InKaja A cocraBjieHa H3 JABYX
OJMHAKOBBLIX). [leneHns Ha Ka)mOH W3 3THX TpeX WUIKad B TOYHOCTH
TaKHe e, KaK H Ha KaXA0d NONOBHHE WKaJabl A (TONbKO
nomeJibye).

st BosBesieHusi B Ky6 3aJldHHOTO 4YMCJa AOCTATOYHO COBMECTHTH
BH3HPHYIO JMHMIO O€ryHKa C yKasaHHBIM 4KHCJOM Ha Imkajae D u mpo-
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Puc. 45.

JecTh pesyabTaT Ha mkane K (puc. 45). Ilpu atom mopsgox pesyJb-
TaTa ONPeJeJIseTCs CJEAYIOULHM IPaBHJIOM,

MPABHJIO O INOPANKE KYBA

Ecam ky6 mosyuaercs B mocaepneii (npasoii) Tpetd mkaabn K, TO ero
NOPSAJOK PaBeH YTPOEHHOMY MOPSAKY BO3BHILIAEMOrO UHCJA.

Ecan B cpenneil TpeTH, To—yTpOEHHOMY MOPSANKY MHH Y C O JL M H.

Ecnu B nmepsoii (JeBoif) Tpern, To— yTPOEHHOMY MOPSJKY MHH yC 1B a

ITpumep 1. Haitru 1,725°. [Tocrapum Gerynok Ha 1725 na wkasne D,
Otser npuxoaurca B nepsoil Tperu (puc. 45). [Ipounrtannoe uucio:

NATb—OXHUH—TP H.
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[Topszox Bo3BeIIaemoro uyucaa: -+ 1.

Iopsanok xy6a: 3-(+1)—2= 1.

OtrseT: 1,725°=5,13.

Ecau yucna mkansr K—Ky6bl COOTBETCTBYIOUMX YHCEN WKaas I,
TO o0paTHO: 4yHcJaa mMKaJdb D cyTh Ky6HuecKHe KOpPHH
COOTBETCTBYIOIMUX yuceJs mkaano K.

YcraHoBka umces Ha 1ukade K M TOPSNOK pe3yJbrata ompeje-
JIA10TCA CJAELYIOMUM IIPaBUJIOM.

MPABHJIO OB M3BJIEYUEHHH KYBHUYECKOI'O KOPHS

1. Paspenure moaxKopeHHOe YHCJO Ha TPaHHU MO TPH UnGPH B KaMAOH:
BJIEBO OT 3amATOH, ec/M YHCJIO == 1, M BIOpPaBO OT 3anAToH, €CAH OHO < l.

2. Ilocmorpure, cKoJbKO UU(D B KpaiiHel JIeBOH rpaHH, ecaH uHcao == 1,
M B HENOCPEACTBEHHO CJeNyIOeHl 3a YHCTO HYJNEeBHIMH IPaHfAMH, €CJH YH-
cno < 1.

3. I) Ecau takux nugp TONMBKO OJHA, TO CTABbTE YHCJO B TepBoil (Je-
BOH) Tpern wkanu K;

IT) ecsan nBe, —B cpepHell Tperw;

IIT) ecan Tpu,—B nocseiHell (npasoil) TpeTw.

4. Ilopsanoxk KOpHA paBeH UHCAy rpaHelf, eclid NOAKOPEHHOE YHCsIo == I,
H UYHCJy YHCTO HYJeBHIX TpaHell, eciu oHO < 1.
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Mpumep 2. Hasitu /7700 u 3/0,0000077.

1) 0,000'007'7—opnHa uucro
HYJIeBas rpaHb.

2) B xpafimeil rpanu—opua 2) B cuaenywomeit sa uncro
nudpa. HyJIeBOH rpaHblo—oO/Ha nudpa.

3) Tak kak nudpa ogma, To ycramasjupaeMm 77 B HepBO#
(nesoit) Tperu wkaasl K (puc. 46).

1) 77700—nB e rpanm.

VII. KYBbl 1 KYBUYECKHUE KOPHHM 47

IpounraHHOe YHC/IO: OAHH—AEBATb—CEMb—IATH.
4) Tpaueit—nge. IMopsgok: +2. 4) Ipaneit —onna. Ilopspok: —1.

Orser: /7700=19,75; 3/0,0000077 = 0,01975.
54. Haitu: 1,62% 0,071% 0,645%;, 4,22°.
55. Haiitu: $/0,0043; /4,62, 3/0,106; 3/72,5.

Ha uexoropuix nuHeiikax mkansl K #er. Ha mux usssiekarb xyGu-
yecKHe KOpHH cjoxuee (cM. Bropo#t kommentp, crp. 129).
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VIII. KOMBUHUPOBAHHBIE JEHCTBUS
§ 22. PaccmoTpuM Tenepb HEKOTOpble KOMOHHHPOBAHHEIE [ICHCTBHA.

56. [lo cux mop Mbl jesajqu yMHOXeHHe Ha mKkajax C u D.
ITonpo6yiite Temepb NPOM3BECTH STH ONepalud Ha wkanax A u B,
HanmpuMep, MOMHOXKbTE 6-2; pasgenure 27:3.

3anauva. Beluncaure mokopoue 2,65-1,78%

MoXHO pemmTL 3Ty 3ajady Tak: Bo3BecTH B kBajpar 1,78, samu-
caTh pe3yJbTaT; 3aTeM TOCTAaBHTh MOJYYEHHOE UHCJO Ha wkajne D u
NOMHOXHUTh ero Ha 2,65.

MoxHO peluTh ee KOpOUYe TaK: NMOCTaBHTb OeryHOK Ha 1,78 Ha
wkane D (puc. 47). Torza BHSHpHasi JHHHA TOKaxeT Ha MKane A

e | |
178 i e
y ———178"265
h 1,78= l/ | ] T

1 2,65 L,
| |

Puc. 47.

yucso 1,782, He umrtas 310oro uucia M He Tporast GeryHka, mepe-
CTaBHTb JBHKOK TaK, uToGbl ero uepToyka | coBmaja C BH3HPHOH
aunueil. Torga mporuB 2,656 Ha wkasne B OyJleT mMpouMTaH Ha WIKaje
A Bech OTBeT, Tak KaK fCHO, 9To mpH 3ToM 1,78* momHoxuTCsA Ha 2,65.

Croco6 3TOT HAMHOIO KOpode:

1) ue mago uurarb 1,787

2) He HAJ0 CTaBUTbL €ro Ha MKanly.

VIII. KOMBMHHUPOBAHHBIE NENCTBUA 51

2,422

57. Tloacunraiite KOPOTKHM CNIOCOGOM = .

6,5
58. Briuncaure T 407 -

59. CkoibKO MeTpPOB MNpPONETHT CBOGOJHO TNAjAlOMMi  KaMeHb
3a 15,6 cex, ecam BpeMsl OTCUMTEIBAETCA OT HayaJja NajeHus
(g =981 cm/cex?®)?

60. BriuncsuTe KHHETHUECKYIO 9HEPTHIO TOBapHOro noesza B 2050 m,
UAyLIero co ckopocThio 45 xm/wac. He sabyiapTe, uto macca paBHa
Becy, JeJIeHHOMY Ha g.



IX. OCOBbIE 3HAUKH HA IIKAJIAX

§ 231 ' 7 =3,14159...| wa mkanax C u D (unorna u va A u B).
8f. uamerp Bepyuiero Koseca napososa — 1570 mm. CKosbKo o6opo-
TOB [IEJIeT KOJIECO B MHHYTY NpH CKOPOCTH 75 KM[uac?

2. Cxo/1bKO MOHJET pesibcoB HA KPUBYIO pajuyca 45 M, ecsin yrod,
CTATCMBAEMbIH KPHUBOH, paBen 26°?

2) [ C— ]/ni Ha wxanax C u D.

OTOT 3HAYOK CJYIKHT AJifl BBIYMC/CHHS VIO AU 110 JUaMeTpy, 1 Ha-
060pOT.

2 2 d 2
Ecnn S—ngomane xpyra pumamerpa d, To S:nf :%=(6> .
T

Otcrofa cjefyer Takike a—cls MO3TOMY:

1) Yrobbl no amameTpy ompeieNuTh miomaib Kpyra, geaar d ua C,
a OTBeT YHUTAIT Ha mKaJe A.

2) YroObl Mo mJoMWaAl ONpelesuTh JHaMeTp, MOCTYNaloT HAaoGOPOT.
[Tnomane craBAT Ha mkajse A, Kak MOAKOPEHHOE YHCJIO KBaJAPaTHOIO
KOpHs, NMepeiBUraloT JBHIKOK eJHHHLEll K yCTAaHOBJEHHOH MJOMALH U
yyTaloT Ha wKaJe D nporuB C guamerp.

- i
L ity
¥ 16,2 '
Puc. 48.

ITpumep. Hafitu niaomans xkpyra & =16,2 m (cM. peleHue Ha
puc. 48). Ilopanok nuomanu onpeiessieTcsi Kak NMOpsAOK KBajpaTa Mo

NOPAAKY .

Orser: S=2006 .

IX. OCOBBIE 3HAUKHW HA IIKAJIAX 53

©3. Bouucauts miomain CTaHJapPTHOH LMPKOBOH apeHbl & = 13 m.

84. O6vem unmunapuyeckoit Kopobku 6300 cm®, Bbicota 5 ca. Boi-
YHCJAUTb AHAMETP.

Ilpn onpepesnennn o6wveMa UHMJAMHAPA HE HAJO YHTATb MJO-

2
maju OCHOBAHHMA, TaK Kak Gdopmyay V;S[;(i) - | MoxHO

(&
BBIYHCAATL cpasy (cp. crp. 50).
65. Cronbko Becut uyrynuas Goasanka & =300 mum, h =800 mm?
Ynenbublii Bec uyryna 7,2.

L R R RN R RN AR R RN RNR AR N AR RARRRARRARARRARRRRRR RS
1/7 I 1L ‘ 1,9 [ 2'0 l J1 ‘ Jz l z\a \ J‘, \ 2\5 \ \éa \“?}1

R
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T
T
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1.4 1 2 11 1 9
8 [ 9 10 e
T id T
St -t t upy | Vpanapsa = o
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Puc. 49.

Ha uwexoropsix suHefikax Ha Geryuke ecth Tpu jnunu. OGe Kpaiinnue

JHHHA OTCTOAT OT CPeJHed KaK pas Ha PAacCTOSIHUH, paBHOM C = ]/ni :
TaK 4TO, NOCTABUB CPEJHIOI JIHHHIO HA YHMCJIO, YKasblBAIOUIee AMaMeTp
Kpyra Ha mkaJe D), MOXKHO IPOYHTATh IJIONLA/lb ITOTO Kpyra Ha wKaje A
NPOTHB JIeBO# suHuKM 6eryHka (puc. 49).

® Ocmaavrole SHAYKU HA AUHelKe MeHee YROmpeGUMeEAbHbL, O HUX
ckasano danvwe (ctp. 100 u 112).



X. JIHHENKA KAK TABJIMLA

§ 24. 3anaua. Cocmasums mabauyy 0aa nepesoda  0r0timos

8 Mmuanrumempot. .
Ha JjunHelike 3Ta 3ajauya perlaercs Tak:

1"—295,4 mm.

Crassat 25,4 nporus 1. Torja npoTus 4ucel 2, 3,... 6y T, O4eBHAHO,

D i . 1., T. €. IepeBOAALLHE JIOHMDI
b upcJia, paBHble 25,4-2; 25,4-3 U T. 1.,
s ol gy B MusiumMeTpel. To ke camoe 6y-

JeT M Js Jiio6oro Apyroro 4uc-
na. Hanpuwmep: 1,65"=39,4 mum
ol T I

66. Ilepesenute B rpaaychl
PeomMiopa cJaegyiomife Tpajycel
Henwvensa: 16; 28; 42;- 19,5;
60; 85.

67. [lepeBectnt QYHTH B KH-

Puc. 50. norpammet: 11; 16,5; 19,6; 180;
37%,5; 913!

68. Ilepesectn Bepctbl B Kujomerpe:: 1560; 960; 70; 20,5; 1,45.

69. Ykion KaHanusanHoHHOH TpyOw pasen 0,03. I'nmy6una sajoxe-
HUsL OKOJIO Kojojua a = 2,65 x. Kaxosa ray6una sanoxenus b B 15; 20;
27: 40; 95 m or Kojojua?

Ykazanue. YKIOHOM TPpyObl HAa3bBAIOT ‘OTHOMIEHHE IIOHHMKEHUs 3aJOKEHHS
Tpy6el A (puc. 50) X ToMy pPacCTOSAHHIO L, Ha KOTOpOe MPHUXOANTCS 3TO NMOHUKEHHE;
B 3ajaue 69, mampumep, h=3, L=100.

BTOPOM KOHUEHTP

X1. MPONMOPLIHOHAJIbHBIE BbIYHCJIEHUA
C KBAJJPATAMU U KYBAMU

§ 25. TlosnakomuBIINCH C TPOCTEAIMMH TIpHEMAMH BEMUCJICHMI Ha
JIHHelKe, MOXHO OyJeT Tenepb NPHCTYNHTL H K GoJee rayooxomy
O3HAKOMJICHHIO C €€ YCTPOHCTBOM; STO MOSBOJHMT HaM HE TOJBKO Pellarh
OoJice CJIOKHBIE 3aJlaU 10 TOTOBBIM CXEMaM, HO H CAMHM CO3JaBaThb
IpHEMBbl /11 BBIYHCJ/IEHHS BBIpAXKEHW{i TOrO HJIM MHOTO BHJA, BCTpeya-
IOINXC B NPAaKTUYeCKHX pacyerax. IIpu atomM HauGosbInyro BaskHOCTH
MMEIOT HAaBBIKM B MPOBEJCHMH BBIYMC/IEHHH TAaKOrO POJA, KOTOpbIe MpH-
XOJUTCA BBINOJHATE MHOT O pa3, Tak KakK 3/ieCh, OYEBHAHO, HE3HAUHU-
TeJbHOE YJIyYllienne WM YXyJIUeHHe TTPHEMa MOKeT B HTOT'C 3HAYHTENbLHO
YMEHBIIHTE WJIM YBEJHYHTL 00beM PpaGoThl.

B nepBoM KOHIEHTPE MBI yXKe CTOJIKHYJHCh € HEKOTOPBIMH CIIOCO-
GaMi BBIYAC/EHHA HA JIHHEHKe, KOTOpLIE TMO3BOJISIIH OYEHD OBICTPO U
YAOGHO (MpH ONHOH YCTAHOBKE JABHIKKA) HAXOAHTH LEJbIil pPAL 3HAYEHHH
OJIHOH M TOH K€ BEJHYHHBI, IPOBOJUTH MHOIO OJHOTHIIHBIX BBHIYHCJCHHMIT
(cm. §§ 18 u 24). Tenmepp stH cnoco6w GynyT pasGuparbess Gosee
LIMPOKO H 6oJjee MOAPOGHO.

Ilponopuronanerble BHUNHCAEHHS GYIyT HrpaTh B JajbHeliiem GoJb-
I0y:0 posb; Mbl HAYHEM C BOMpPOCA, NpuUMLIKalOmero x § 18 (ctp. 35).

§ 26. Mpl yxe 3HaeM, YTO €CJIM CABMHYTh JBHIKOK, TO CTOSIIHE Apyr
NPOTHB Apyra 4ucJa wKkaabl D (Kotoprie Mbl 6y1eM 0603HauaTh 6YKBoi x)

U gncsa mkanael € (KOTOpBIE Mbl OGO3HAUHM 4Yepe3 y) CBA3AHHI 3aBHCH-
MOCTBIO

X
~— = const,
Yy

HHBIMH CJIOBAMH, OTHOLIEHHE JIOOBIX JABYX CTOAIIMX JAPYr NIPOTHB Apyra

UACET X U Y COXPAHFACT JUIA BCEX TaKHX Nap IOCTOSHHYIO BeJUYHHY ')
(cp. § 18).

') Ilpu HecnBHHYTOM LBHXKKE MMEeM TPUBHANbHHI cayuai x=y.
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70. OGosnauuB uyncna mxassl A OYKBO#A 2z, a uucja IKauel K —
GYKBOH 1, HANMIIHTE, KAKHM COOTHOIUEHHEM CBsI3aHbl yuCja

Zo W el
78. Kakum CcOOTHOLIEHHEM CBA3aHbl YHCJAAa X H Y NPU CABHHYTOM
npuxke? Yucma z u y? YUucna u u y?

Vkaszanune. Bocnonb3oBarbest pemeHueM 3ajadn 70 u BuIDa3uTh x uepes 2.
Torpa, oueBH/HO, COOTHOMIEHHE MEXKAy X H Y JACT COOTHOUIEHHE MEKAY 2 U Y,
€Cc/lH 3aMEHHTb B HEM X €ro BhipameHueMm yepe3 z.

Wrak, paccmatpusas wkassl A 1 K B xoMGuHauun co mkajoi G,
Mbl BHJMM, YTO JJISl CTOAILUX APYL MPOTUB Apyra yucesa Ha 3THX LIKajaax
OyAyT crnpaBelMBbl PABEHCTBA:

— — ~— b GiaT 3/
VZI_* gz »—_‘/.g/‘ U .L/i—‘/luz— =ﬁ
B o i, s ur '

Y, Ys P Yg Y Ys

o8 e

HJM, MHaye (BO3BOMs STH PaBEHCTBA B KBajpar H B Ky0):

ol kit B Ll e =

3

Yy Dy i

Uy

Uy

STUMH COOTHOIIEHUSIMH MOMKHO BO MHOrHX ClAy4asdx C YA0GCTBOM
N0JIb30BAThCS; OHM, HAMpPUMEp, OYeHb YAOOHLI [Jf PElICHUA HIKENpH-
BEACHHBIX 33734 (M aHAJOTMUHBIX 3a/ad: Jiig KOPHeH KBaJApaTHLIX H
KyOHYeCKHX):

1. Haiitu uncsia, nponopiioHadbHeIe KBAApaTaM JaHHOrO PAAA YHCEeT.

2. Haiitn uucsa, nponopnuoHaibHble KyO0aM JAHHOTO psiga guced.

[Ipumep. Buuncaurs sHayeHus S§=491¢ pna t=4; 4,2; 5,65;
8,75.

Ecau mb Gyjaem 6path 3Havenus ¢ Ha wkane €, To, OYeBUIHO, COOT-
BeTcTBylOUMe 3HayeHuss S GyAyT mojayudaTbes Ha wkane 4. Ha cxouabko
HYXHO CABHHYTb JBHIKOK—coo6pa3nth Herpyauo. Ilpu f=1 umeem
S=491. 3nauyur, KOHell ABMXKKa (MJIH HayaJjio) JOMKEH CTOSATb MPOTUB
491 wkanpl A, na KOTOpO#l y Hac moJyudaiorcs Beanduusl S (cp. 59).

AHanoruynble paccyKJeHH IO3BOJIAIOT PeliaTh TakKe 3ajaud TaKoro
poza:

3anaua. Haiitu u=2"%=V2'. Ouesnano, yro, MOCTaBUB 2z Ha
mKaJde A, Mbl MOAYYMM ¢ OpoTHB Hero Ha wmkange K. B camom gese,
o6o3Hauas uucaa mkaabl C uepesd y, OyJIeM HMETh:

z=y, =1
=Y By

Mpumep. Bouucanrs 2,195, Crasum 2,1 Ha wmkane A U untaeMm
Ha mkane K orser: 3,04.

HJIH
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12 Hatan x;, x,, %, npu x;,=6,55:

Xy Xa Moo 5 A

73. Onpepesuts a,, a,, a,, @,:
475, 6,60 6,50 7,10 8,00

2 2 2 2 1,62
Uy Gy L a, :

74. Buuucmuts A, W, v M3 ypaBHeHHIL:

2,6b5 1 465 7 70 11892
I :TZ v :_ﬂ- (ﬂ:3,1416 ).

75. KoncepBnl Bbiyckalotrca B GaHKAX OMMHAKOBON BBICOTHI H pas-
noro puamerpa. bauka B 5 ke umeer guamerp 265 mm. KakoBbl 10/1KHbL
OblTh Juamerpul GaHok Ha 2; 1,5; 0,75 ge?

Bo Bcex 3TuX BBIYHC/EHHSX, TAK Ke KAK H B BBIUHUC/ICHUAX C OGBIY-
HbBIMH nponopuusiMu (§ 18), suHelixa npeacraBisieT coGOH HHCTPYMEHT
UCKJIIOUUTEIBHO YJOOHBIA: 6e3 BCAKHX MepeiBHKEeHHIH, npu OJHOH ycra-
HOBKE JIBUKKA, MOJIyyaercs LeJsast Cepusl pesyJibTaros.

JL151 BBIYHCIICH U 3TOMO THTIA MOXKHO GBIJIO Gbl JATH NMPABUJIO O HOPSIAKE,
aHaJIOTHYHOE TOMY, KOTOpPOE JaHO GbLIO A/IA NPONOPLHI, HO OHO MOJYUH-
J1ocb Gbl CIUIUKOM IPOMO3JKHM U HeyIoOHBIM B padore. Tlostomy Jyuie
OLEHHBAThb PE3YJ/ILTATHL POCTO HA IJ1a3; B MPONOPIIHOHANBHBIX BBIUHCJIe-
HHAX 2T0 OOBIYHO ClieJaTh JIerko.

[Tpu BbIYKCIEHHAX B HEKOTOPHIX C/IyuasX 37ecCh, KaK H BE3Je, MOMKET
norpeboBarbes mepebpocka. Ilpm aTOoM cieayer pyKOBOACTBOBATHCS
NPAKTHYECKUM TPaBHJIOM:

® Ecau 6 kaxom-nubydo eviaucrenuw npuxodumes cdesamo nepe-
Opocky, MmO CHAYAAQ HYICHO 3ANUCAMG 6Ce Me pe3yAbmambl, KOMOopble
MOXCHO  noAy4ums 6e3  nepebpocku, nomom nepebpocume O08UINCOK U
3ani.camo OCMAAbLHbLE.

ITpumep. Haittu x,, X, X, X, U3 PaBeHCTB

X

9.0 80 A0 0.5 02 05

YRGS i ey 2
1

2 SRl Saee)
4 5
Ycranosus 6,35 wkanpt € nporus 9,0 wikasst A (B JeBoit ee nososue),
Haxomatr: x, =5,98; x,=:3,67. Uro6n HaliTu X4, ABHXKOK InepebpachlBaioT
(0,5 Gepyr B mpapoii mosoBHHe wiKaanl A), HO X, U X, OTBICKHBAIOT B
TOM e MOJOXEHHUH JBUKKA, YTO M ¥, M X,. [Jostomy cnayama
HAXOMAT X, H X;, & NI0TOM y2Ke, IePeGPOCUB ABHKOK, — OC/IE/HEE YHCIIO X,



XII. NEPEBEPTbIBAHHE ABHW)XKA

§ 27. BblHeM JIBIXKOK M3 JIMHEHKH, NEPEBEPHEM €ro «BBEPX HOraMu»
Y BCTaBUM B TakoM BujJe obpaTHo (puc. 5l). B asrom mnosoxkenuu mnop,
mkajaoil A oxkaxercsi mepeBepHyTasi mkaJga C, Haj mkajoil D —mnepe-

[ | Bepx

i ] ]

| : | Hus JE—

ll Bep~t

l T

[ Hus

[ l ]
1 -~  Bepx

Puc. 51.

BepHyTas mkana B (puc. 52). Hauano aBHiKKa NpPUAETCA HaJ KOHEUHbIM
WTPUXOM WKaJdsl [, a KoHel [BHXKKA—HAaJ €e HauaJoM.

UWiraner:

1 2 i a5 R TER (0 20 30 40 50 60708080100 4
J'I'Ilg‘ll ll]fll%lllllllhlllllll L | II’II%J{LI'IL!II'IM ; E
o5 L9 5 Yy 3 z e [
WPPHBE Y F | % | WERLAE P F f | Je—25
i U [ ! PSRl R (S R P PO T ) DR

1 2 3 4 EERE R R < )

Pnc. 52,

6. [locraBbTe BH3MPHYIO JUHHUIO GeryHka Ha uncjao 2 mkajsl D u
MPOYTHTE YHCJIO, KOTOPOE NIPH 5TOM OTMETHT BU3HPHAs JUHHA Ha wKaJje C
(3Ta mKaJa Tenepp HaBEPXY, MO KaJ0H A, 0 LU(PE! HA HEll CTOAT «BBEPX
Horamuy). Hemy paBHO NpousBejierue 5THX JBYX unces? To xe jia uncen
4, 5, 8. 3ameTbTe, 4TO Ha MepeBepHyTOH mKaJje C uucaa UAyT, Bo3pacTas

XII. TIEPEBEPTHIBAHHE JIBW)XKA 59

cnpaBa HaJeBO (He TaK, KaK OObIYHO HA Bcex kajaax). [Tosromy,
Hanpumep, npotuB 4 Ha wKajse D Haxojaurca uucjo 2,5 Ha wkane C,
a we 3,5 (puc. 53).

25
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Puc, 53.

Pemas zagauy 78, Mbl NO3HAKOMHJIMCL C OCHOBHBIM CBOICTBOM
NepeBepHYTOro JBHXKAa:

® [Ipu nepeseprnymom Osuscke npoussedenuss cmosuwux opye
npomue Opyea uucesr Ha wkarax C u D pasHoL.

s i

L | |
MR l
e B |
~l—| 1. 1

o

a

Puc. 54.

Jlerko NOHSTh, MOYEMY 3TO TakK: NYCTb APYr MPOTHB APYra CTOAT YUC]AA p H q,

a JBHIKOK CJIBUHYT TaK, YTO €ro Hauyajo INPHXOJMTCS NPOTHB UHCIa @ (puc. b4).

Torga, ouesupno,
lLtly=1,

rie Iy, I, u l,—paccTosnus, Ha KOTOPHIE OTCTOSIT OT Haya/a ITPHXH CO 3HAYKAMU
p, ¢, a. Ho ussecrno, uto l,=rm logp, ly=mlogq, l;=mloga (m—nnuua enu-
HULBL MacwTaba). 3HAYHUT,

m (log p-+-logg)=mloga, log(pg)=loga, pg=a;

PaBEHCTBO 3TO CHOPaBeMJIHBO JJd JI0OblX YHCEX p U ¢, CTOSUWIHX APYr MPOTHB
apyra.
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B stom AOKasaTeJbCTBE OCHOBHYIO POJIb HTPAET TO OGCTOHTCJII)CTBO, 4YTO y nepe-
BEePDHYTOrO JBUXKKAa HAa4aJo WKad NPpUXOJUTCA TaM, TJe B OOBIUHOM TOJIOXKEHHH
HaxOJHUTCSI K OH € II.

[Tpu pemenun sagaun 76 nosyuasoch, YTO Bee NMpPOM3BEICHHs PaBIIbI
JIeCSTH:

2ia=—=10  4.2,6=10v8:3_10, - 8.1,25 —10;

TaK OHO M BBIXOJUT, €CJIM CYMTAThL YHCJa, HAaNHCAHHBIE HAa IIKaJjax, 3a
eaununbl. Ho ma mpakTuke uacto yjnoGHee cuuTaTh BCE 3TH IIPOHM3BEJe-
HUSI PABHBIMY € IHHHMIIE, TO €CThb CYUTATH 4HCJA MKajasl C o6 paT-
HbBIMHU Be€JHUYHUHAaMH IO OTHOLIEHHIO K uyucaam wkansl D. B atom
c/lyyae MOXKHO CKasaTh, YTO IIPH NEpPeBEpHYTOM JBHXKKE JUHEHKa Haer
TabJULY OODPATHBIX BEJUUIH.

§ 28. Jlo cux mop ABMKOK OBbUI MOJHOCTLIO BABUHYT B JHMHEHKY,
TaK 4TO €ro Hayajio W KOHell COBIAjajM C KOHIOM M HayajoM IKaJ
aunediky. Temepn Mbl pasfepeM, 4TO Jaer ero nepejBHKEHHE.

77. CooGpasnTte, KaK IPOU3BOJAUTL YMHOMKCHHE MPH TOMOILU Mepe-
BepuyToro jpuxka. Hyxxno nmomuute, yro 1) wkana C-—«o6patHas»

IO OTHOINeHHIC K mKaJje D u 9to 2) mpoussejieHHe a-b:a:?

8. KaK BBIIIOJIHATD AGJIQHI/IG?

79. OcraHyTcs i B CHJIe TIpeXKHHE NPAaBUJIA O TOPALKE MPOH3Be-
JA€HHA H YAaCTHOrO IIpU TaKOM YMHOXKEHHH H nene}mn?

Yxkasanue. Ecan TpyaHo paso6paTh 3TOT Bonpoc B 00lieM BHAE, TO CHayasa
HYHO PACCMOTPeThb, YTO MPOUCXOIUT, HANIPUMep, NP YMHOXKEeHHH 2 Ha 3, Ha 4, Ha 5,
Ha 6 U T. R, CﬂeJIaTb OTC!OJla BLIBOJBI.

80. Kakum cnoco6om yjao6Hee NpPOM3BOIUTHL YMHOXKEHHE: CTapbiM
Ul HOBBIM, M TMouyeMmy? ToT ke BONPOC OTHOCHTEJNbHO JAEJEHHS.
Ykaszan ne. BCHOMHHTE, 4YTO MPH TPOH3BOACTBE YMHOXE€HUA y HAC HHOriAa

He moJyyajacs OTBeT (NPUXOLUIOCH JeJaTh YMHOXKEHHe, BHIIBHUTAs JBHIKOK
BJeBo). Moxer jiu GBITh TAaKOE MOJOXKEHHE NPH HOBOM CNOCOGE YMHOMEHHS?

Yro6n cBOGOAHO H YBEPEHHO NMPHUMEHSITH JIUHEHKY C NMepeBepHYTHIM
IBUMKKOM, HYXHO TBEPJO NOMHUTb OCHOBHOE CBOHCTBO M€PEeBEPHYTOrO
JIBUIKKA:

JlioGre fBa crosiuMX APYr NPOTHB Apyra yucaa Ha mkanax C u D
Jal0T OZHO W TO Xe IMPOH3BEJEHHE.

Benuunny sToro mnpousBejeHus JierkKO Y3HATH, NOCMOTPEB, Kakoe
UNCJI0 CTOMT Ha mKaje I) OpOTHB ejuHMLB WKajabl C, WJIH HA0G0pOT.
JlcHo, uTo ecam ab=1-x, TO x U €CTh BeJHUHNA MPOU3BENECHHUS.
IIpumep 1. Hafitu Besmmunny npoussejenusi 1,315 na 2,67.
YcranaBauBaoT apyr npotus apyra 1,315 u 2,67 (puc. 55). Torga:

1,315.2,67=1.3,51=3,51-1.

XII. NIEPEBEPTHIBAHUE JABHXKA 61

Huciio, Buipakalowmee npousseseHne Ha mkane C, HAaXOJUTCS TIPOTHB
CIMHUIBI HAa wiKaJe [; OHO e HAXOMUTCH HA LIKaJe D —nuporus epu-
HULIH Ha mkajne C.

|
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4‘ Irin&
x-1=a-b <
Puc. 55.
IXl]l,-HiI i | I Fau
| ] 9% ! \
[ ] I ]
11 i Ty té'l’lsl el
a-1 = bz = i-a
Puc. 56.

IIlpnvep 2. Ha ckoabko Hajmo ymuomuth 2,67, wroGu HOJYYUTE
6,45 (puc. 56)?

Ycranasaupaior 6,45 nporus 1. Torna nporus 2,67 uHa opHol K3
IKa/ja CTOMT HCKOMOE YHCJO Ha APYroil mkaJe: ‘

6,45-1=2,67.2,41 = 1.6,45.

88. Pewnts onmon YCTAHOBKOH JBHIKKA TaKue I1POIIOPIUH:
1,63.3,12=x-2,86: 0,0345-625=7,05-x: x-4,62=— 1,975.0,825.

XoTa Bce 5TH 3ajauH JIETKO MOIKHO PEliNTL U NMPH OGLIYHOM N0JI0-
JKCHIH [IBHXKA, BCE K€ yXKe M 8Jech JIETKO 3aMETHThb HEKOTOPHIE 0CO-
OCHHOCTH, XapaKTepuayloUlHe TepPeBePHYTHi JBHIKOK. Hanpumep: npu
TIEPEBEPHYTOM JBHIKKE yJOGHEE NPOHSBOJUTH YMHOKEHHE, a IIPH Helle-
PEBEPHYTOM — ICJICHHE; [PH MEPEBEPHYTOM JBHXKKE YIOGHEE pEwaTh
TIPOTIOPLH, HAMHCAHHbIE B BHJE PABEHCTBA NPOHSBeNEHHH, a NpH Herle-
PCBEPHYTOM —B BHJIle DaBEHCTBA OTHOLIEHMH M T. 7. OHAKO OCHOBHAZ

?eﬂﬂogars NEPEBEPHYTOTO JBHKKA BCKPOETCH JHLIb B jgajbHeHLIeM
cTp. :

® 3ameuanue. Bce ckasannoe 0o cux nop cnpagediLso moabKo
0as wrkanr C u D. Ecau ol 6ydem paccmampusamo cmosuue Opye
npomus Opyea uucia Opyeux wikai (nanpumep, C u A), mo 09 Hux
npasuio o nocmoarcmee npouseedeHus He 6ydem eepHo.
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lpamas u o6paTHas NPONOPLHOHANLHOCTH

§ 29. B § 24 Gbio MOKa3aHO, YTO JIMHEHKA C OOBIUHBIM TOJIOXKEHHEM
IBHXXKA MOXKeT 3aMeHHThb cOo060i Tabnuumy AJsi DepeBoja OJHHX Mep B
JIpyrue. DTO MOXKHO BBHIPA3UTb CJEAYIOWHMH CJIOBAMH:

AUHELKA ¢ 08UNCKOM 6 O00bIMHOM NOAOJKEHUL Oaem mabAuyy 3Ha-
YeHULl RPAMO NRPOROPUINOHANOHOIX 6EAUHUH, CBA3AHHLLY 306UCUMO-
cmoto; Y= kx.

[Tpu sT0M KO3(DQHUUHEHT MPOMNOPIHOHANILHOCTH K-—3TO TO YHCJIO
IIKaJbl 3HAYeHHH y, HA KOTOpPOE YCTAHABJIMBAETCA Hauano (eIMHHMLA)
IIKaJbl 3HaueHHH x (puc. 57).

= 1 ol

; | =) II3
I ] [T A
y '»[ II K lm:, l Inxz lir.r3 10

Puc. 57.

AR s

H
Y

Uucsa, crosimiue IPYr NMPOTHB JApyra Ha JIMHEHKe C NepeBepHYTHIM
JIBH2KKOM, CBsI3aHBl, KaK OBLIO NOKa3aHO B MpeAslaylieM naparpade,
COOTHOILIEHHEM Xy = k.

Ecau cuntaTh, uTO Ha ofpoil u3 mkas (Hanpumep C) Mbl 6epeM 3Ha-
YeHHs X, TO Ha JApyroil wkase (D) NpoTHB 3THX 3HAUeHMH Xx OyAYT
CTOATh 3HAUeHMA y=~R[x, T. €.

AUHELKA ¢ hepeseprymbim 08UNCKOM Odem mabauyy 3naderutl 00pam-
HO NPONOPUUOHANBHBLY GeAUYlUN, CEA3AHHbIX 3A8UCULMOCTbIO Y= k[X,

Ipu aTOM KO2(hPUIMEHT IPONOPIHOHANBEHOCTH £ — 3TO TO YHCJIO OXHO#H
M3 WKaJj, MPOTHB KOTOPOTO CTOMT HAuaso (MJM KOHeI) APYro# LIKaJjbl
(puc. 58).

[ ) 95

= [N e I I |
Y gll 'T/x' Z%‘ EI/M' ul !
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Puc. 58.

OT0 OCHOBHOE pa3jnyie MeXAY CBOHCTBAMHM OOLIUHOTO M IIEepeBep-
HYTOrO TOJIOXKEHHs] JBIXKKA U pelllaeT BOIpPOC O TOM, KaKoe I0JokKeHHe
yI0OHO uJn HeyAOoOHO B TOM HJHM HMHOM KOHKPETHOM CJjydae.
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82. C xakuM NOJIOXKEHHEM JIBHKKA HYKHO MPHMEHSITh JHHEAKY NPH
TAKHX BBIUHCJEHHAX:

a) yMHOXEHHMe OJHOTO M TOro Xe 4YHuc/ja Ha paj yucea (T. e. OTb-
cKkaHue BequuWH a-b,, a-b,, a-b, u T. 1.);

0) IeneHue OJHOTO M TOIO Xe YHCJA HA DPAJ, YHCE;

B) JieJIeHHe pAfa yHcea Ha OJHO U TO Ke YHCJO;

I‘) peuieHue 3aJady: CKOJLKO IIPOIEHTOB COCTaBJdAET YHCJAO a OT
ypcsaa b, /st OJHOTO M TOTO Ke YHCJAA a W pAja pasHelX uucea b,
U Hao0OpOT: ]I OJHOIO M TOro e yucja b M pAja yucea a?

Yxkaszanue 1. [Ing pemenus: 3ajaun HYKHO 3amHCaThb YCJOBHe B Buae ¢op-
MyJbl, 0003HaYas JAHHOE UHCJAO U3 psSijga YHCeJ depes X, a HCKOMOE YHCJO —

yepe3 y, M IOCMOTPeTb, Mpsivasi MW o6paTHas TNPONOPHHOHAJLHOCTE HMEeTCs
MeXAY YHCJAAMH X U Y.

Yrkasaunue 2. Ecau a cocrasasier 4% or b, To 270 3HAUHT, 4TO a:%0 b,
__100a

e —-—T.

Kaxayio u3 claefyomux 3a4ady HAl0 PelIHTbh OJHOH YCTaHOBKOH
JBUIKKA.

83. B nuauHape BO3AYNIHON MOMNBI NPH PACCTOAHHU TOPIIHSA OT
JIHA UMJIHHApa, paBHOM 28,5 cm, H3MepeHO jaBJjenHe B 1,5 atmocdepsl.

Kaxkoe passienune 6yjer npu paccrossuuu 40, 35, 30, 25, 20, 15, 10 cm?

[Mpumeuanue. [peanosaraercs cnpasepuBbiM 3akod DBoisisi —Mapuorra:
NIpOM3BeJICHHE BEJIHUHH o6beMa u JaBJIeHHS TOCTOAHHO.

84. IlpupaboTox 3a BHIIOJHEHHE CJEJALHOI PaGOTHl, BBHIIOJHEHHOH
B HeypouHoe Bpems, paBeH 39 p. 60 k. CKOJBKO NPOIEHTOB COCTABJISET
OH OT Mecsiyno# sapmuaatel B 90, 105, 120, 135, 150 py6.?
. 8B. 12 3KCKaBaTOPOB BHIPBUIH KOTJOBaHB Jis (DyHIAMEHTOB
B 38 gnmeii. Bo ckoabKo mHell 3akoHuaT Ty ke pabory 10, 25, 40 skcka-
BaTOpPOB?

® B Hexomopulx CAy4asx Npu peuleHuu MAKUx 3a0a4 Modcerm no-
mpebosamscs «nepedpockay deusicka (cm. cmp. 34). Tarx, Hanpumep,
3a0as 6 sadaue 8B esonpoc—eo ckoabko OHell 3aKoH4Am my gce pabomy
55 aKkckasamopos,— Mol yoce He cmoesu 6bl ROAY4UMb omeem 6e3 nepe-
bpocku 0susicka. ToabKo nepedsurys 08UMOK MAK, 4mMoObL e2o0 KOHEYHbLL
WMpUX 8CMan HA MeCmo HAYANbH020, Mbl pelium 3a0a4y.

[epeBepHyTHIA NBUXKOK B KOMOMHAUWH cO mKazamu A u K

§ 30. Yucna mkajel A—KBafpaTsl 9uce/ WKaJael [, a 9HC/Ia mWKa /s
D —xBajpaTHble KOpHH M3 YHCeJ WKajJbl A.
Uucna x mgansl D u upcna y mwkagsl C CBA3aHBI COOTHOLIEHHEM

Xy = const.

86. Kakum cooTHOmeHHEM CBsI3aHBl yMcJa 2 WKLl A U yHcaa i
wxaasl C?
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Ynorpebasis mxanst A H C (u BO3BOAA B KBajpaT NpeAblayllee
PAaBEHCTBO), MBI MPHXOAHM K COOTHOIIEHHIO MEXKAY YHCAAMH 2 IIKaJbl A
H yhcaamu y wkanasl C:

V z-y=:const, nan zy* = const. /

Takum o6pasoM, NpH IepeBepHYTOM ABHIKKE Mbl MOXKEM OJHOH ycTa-
HOBKO! pellaTh 3ajayd TAaKOro poja:

1) Haiitn uncna, o0paTHO NpPONOPUHOHAJbHBIE KBajpaTaM 4YHCeN
JaHHOTO psja.

2) Haiitu yucsa, o6paTHO NPONOPUHOHANbHEE KBAAPAaTHBIM KOPHAM
H3 uyces JAHHOTO psAja, #H T. I

[Tpumep. M3BecTHo, 4TO NpPH TEUEHHH MKHAKOCTH B TpyGax CKo-
poCTh TeueHHs depe3 TPyOy, MMeIOULYIO JaHHOE cedyeHHe, 00paTHoO
MPONOpLHOHAIbHA TMJIOMAAY 3TOTO Cceye-
nusi. C apyrolt cTOpOHBI, JaBJeHHe p H
CKOPOCTb TEUEHHS] U CBSI3aHBl 3aBHCHMO-

el pel e HeTEIe ):

p=262 2/cn*

P —

Di==RUk.
Hedieal Agey

| ————— llaMepenne naB/ienns XHAKOCTH, TEKY el
s=15 cu B Tpybe, mamo 26,2 e/cm® B ceuenuw,
Pnc. 59. nJonans Koroporo s= 15 cu® (puc. 59).
Kakue wHajgo B3sTh NJIOMIAAH CEYEHHUH,

4TOGHl JaBJjeHMsa B HuX Obuin 15,0; 20,0; 25; 30 g/em®?

Pemenne. O6o3Hauass MJOMajb CeyeHHs 4Yepes S, HMEEM:.

vz—’is‘—, HJIH l/’p———ks—z, T. e, sl/p=const.

Mbl MoxkeM M306pasuTh 3Ty 3aBHCHMOCTh Ha mxkanax A v C npu
nepesepuyTomM ABHKKe (cp. cTp. 61). Ilkana A Gymer cayxute AJs p,
a mkana C—pna s. CraBuMm Jpyr TpoTHB Jpyra 26,2 Ha mkane A
1 1,5 na mgane C u ceiiuac ke Haxogum npotuB 15,0 Ha wkage A
ypcgo 19,8 na wxane C; nporus 20,0 na mwrane A—yucao 17,2 Ha
wkane C u T.

OTBeT:

p’ 26,2\ 15,0 l 20,0 { 25,0 ‘ 30,0

s 15 19,8 { 17,2 | 15,4 | 14,0

87. B xpyrsioii TpyGe Boja TeueT uepes ceueHHe I = 25 ¢ CO CKO-
poctnio 0,93 m[cex. C Kxakofi CKOPOCThIO GyJeT TeYb BOJA Yepes CeueHusd

& =12,0; 14,5; 19,0; 27,5; 32,4 cm?

VYkasanue. MwmefiTe B BUAY NPUBEICHHOE B PACCMOTPEHHOM IMpuMepe COOT-
HOLIEHHE MeXy CKOpOCTHIO TeYeHWS M IJIOMAALIO cedeHHA TPYOml su = const.

1) 3aBUCHMOCTH 5TH B AeficTBHTeNbHOCTI CJIOKHEe, YKa3aHHBIE B TeKcTe (HOPMY Il
FOJHBI B KauecTBe IepBoro npubJauixeHud.
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88. Y nunenne Al canTuMeTPOB HarpyXeHHOI Ipy3om B P KuJjorpam-
MOB NIPOBOJIOKH JJIHHOH [ CAHTHMETPOB H JHaMETPOM d CaHTHMETPOB
zaercs GopmyJok :

Al*“—————l
T

2
d o E

Tpebyercs nopcuuTarh YAMHHEHHS IS HPOBOJIOK PasHBLIX JMaMeTPOB:
d= 0. 75: 0119509 504 555 41

OJlHOH M TOH e mjuHbl [=1 m npu Harpyske B 10 xe. Monyne ynpy-
roctd E=2200000 xe/cm®.

Ilpumeuanue. JlnHeiinrle pasMepsl B 3ajaue JaHbl B PasHblX Mepax (MM,
CM, .M). Hx HaJxo IpeiBapHTEJbHO NPHBECTH K CaHTUMETPaM.

OcHoBHasl BBIrOa M yJ06CTBO IIEPEBEPHYTOrO JABMKKA 3aKJI0YAlOTCH
B BO3MOXHOCTH HCIOJb30BAHHA CUYETHOH JHHEHKH KakK Tab6Jauilhbl
LJAs PAa3JHUYHBIX cJgyuaeB oOpaTHOH NMPONOPLHOHAJIb-
HOCTH.

Ilpu oano#t m Tol xe yCTAaHOBKEe JABHIKKaAa MbB pellany
UeJbld psJ AaHAJOTHUHKIX 3ajay. JTO—B BLICIIEH CTENEHH BaMKHOE
obcroaTenncTBo. Jlag Toro uro6nl JgHHeHxKa Oblia HCIOAbL30BAaHA C HAu-
onplinM 3(GhexToM, MpPH peIleHHH Ka)K[IOH 3ajadyd HYXKHO BLIOHDPATH
HauboJiee 9KOHOMHYHBLIE CIMOCOGH €e HCIOJIb30BAaHUS M, IJe €CTh BO3-
MOXKHOCTb, He NepejABHUraTh JABHKKaAa.

@® Kaocdas nepedsuoicka— ucmounux noepeulrocmeti npu ycmarnosie
u becnoaesnas nomeps spemeru. [BUdCOK HYxcHO nepedsueame MoAbKO
6 cayqae Oesycaosroti HeoOxodumocmu. Hyscro npuytams ceds K 9Ko-
HOMULL 68 3MOM ONHOWEH L.

Ecau Bbl BuauTe BYyX paGOTHHKOB, CYHTAIOIMX Ha JUHelKe, IpuieM
Yy OJHOTO M3 HHUX 3aMETHTE OLHY-IBe NepeJBHIKKH JBHKKA 3a TO BpeMms,
3a KOTOpoe BTOPOH cjesasn JecATb IepeJBHIKEK,— Bbl MOXKeTe OLITh
YBEPEHbI, YTO BTOPOH XYyiKe 3HAET BO3MOMKHOCTH JHHEHKH, XyXKe yMeer
CYUTaTh, 4YeM MepBBIH.

Herkycemso cuema Ha auHelike 3axatouaemces He 8 Ovlemponie nepe-
Oeuvicerull 0sucKka, XOTS IOPXAIOMUI JBHIKOK» U BBHITJSAUT 3DQEKTHO.

§ 31. PaccmartpuBas crosimue Jpyr NpOTHB Jpyra uucia mxkaa K
v C npu nepeBepHYTOM JBHIKKE, Mbl IOJIyYaeM, 4TO L/ STHX HHCEN W
(mwganel K) n y (mxkansl €) 6yAyT cnpaBe/IuBLl COOTHOUICHUS:

i
v o

"
89. Beauuunnt W u p csasans coornomenuwem W 3/ p=F. Ilpn
p=10,7 umeem W = 36,3.
Yemy pasuo W nmpu p=3,15; 6,35; 8,8; 12,6; 20,57
Uemy paBso p npu W =45,0; 40,0; 35,0; 30,0; 25,0; 20,0?

aii
1/'w~y=c0nst, w-y'=const, wam y=

3 . 10. Ilanos
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k
90. U= Uemy paBHa KOHCTaHTa k, ecau mpu x=0,42 umeem
y=0,036?

HOPSHIOK NpH BHIYMCICHUAX C MEPEBEPHYTHIM JBHIKKOM

§ 32. Bonpoc o nopsaake B GOJIBIINHCTBE BHIYUC/ICHHI C TIePEBEPHYTHIM
ABUKKOM paspemiaercsi caM co0oil: KOrja, HampuMmep, AalOTCS COOTBET-
CTBYIOWIME IPYr APYry 3HAYEHHA CKOPOCTH M Juamerpa TpYyOHl (3amaua
87) —npu & =25 cm, v=0,93 #[cex, HHKOMY He MPHACT B TOJIOBY, UTO
npu @ =27,5cm, v="7,7 m/cek unn v =0,077 m/cex. SIcHO, 4TO MPABHIIB-
Hptl orBeT: v=0,77 M[cex,—3T0 BHIHO M3 CDaBHEHHA C JAHHOII
BeJIHYHUHOA CKOPOCTH.

[Ipu BIYMCIICHUAX C NEPEBEPHYTHIM ABHIKKOM CIPABEIIHBO CJACLYIO-
lifee NPABHJO, AHA/IOTHYHOE «IPABHJIY O NOPSIAKE B MPOIIOPILHSX»:

TMPABHUJIO O IMOPYIAKE [MPU BHIUYUCNEHUAX C MEPEBEPHYTHIM IBUXKOM

[pu BerUHCJIGHUAX C MEPEBEPHYTHIM ABHIKKOM VIS KAXKIOH Maphl YHCeN X
H y, CTOAWMX APYT NPOTUB APYyra Ha wkKajgax Cu D u o6pasyoliuX paBHbE
IPOH3BEJEHHA, CYMMa MO P 5 A K OB COMHONKATENEH, PH OXHOM M TOM IKe
MOJIOKEeHUY JBHIKKA, OJHA H Ta ¥Ke.

IlenHocTs 3TOro MpaBUA BOT B YeM.

Ecau npa KakoH-HUOYAb YCTAHOBKE IBUKKA APYT MPOTHB JPYra CTOAT
uHCaa X, U Y, X, H Y, U T. 1. (puc. 60), npuyem Bce uHCIA X, X,, ...
OJHOTO M TOrO e MOPAJKA, TO MOXKHO yTBePKJaTh, UTO H BCE YHC/IA ¥,
Y,, ... TOXeE€ OJHOFO H TOrO Xe MOpsATKaA.

r |

Li Tl

Puc. 60.

—
!

IMouemy 310 Tak-—sfCHO: mycTh MOPSAOK X, Oymer p,, MOPANOK X, GyAeT Dy
# 1. & Iopagxu cooTsercTByOmuX unceI ¥, MyCTh OYAYT qp. TOTAA MO NpaBRAIY
IOJIKHO GBITh:

Pt =pst-q=...=pp+q

Ecau py=p,=...=pp, TO LOMKHO OHTb H =iy — s = L

[Ipumep. Pewasa sagauy 8, mbl Haxopmiu x U3 mponopuuu
1,63-3,12 =x-2,86. [l;151 3TOr0 Mbl YCTAHOBHJIH JIPYT NPOTHB JIpyra 4ucsa
1,63 u 3,12 (onuo Ha wkase C, apyroe Ha wikase D). 3atem npotus 2,86,
B3ATOM Ha OJHOM H3 IUKaJ, Mbl MPOYJH HA JAPYroii: O AHH—CEMb—
Bocemb. Tak kak uucna 2,86 u 3,12—ogHOro ® TOro ¥XKe MOpsAAKa,
TO Ha OCHOBAHMH MPaBHJIA Mbl 3aKJI0YaeM, YTO OTBET — TOTO Ke MOPAIKa,
uto 1 1,63, T. e. x=1,78. Ecuu 65l 65110 fano 1,63-3,12 =x-0,286, 10,

o

e,

-

i
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OUEBHJHO, Ha OCHOBAaHHH TOTO e IpaBuJa Gblio OBl NONyueHo x = 17,8,
Mmu paccyxknanu 6nl Tak: 0,286 HMeeT NOPSNOK, Ha €JUHMIY MEHbUIRII,
yem 3,12; 3HauUT, 4TOOHI CyMMa He H3MEHHJIACh, X JOJIKEH MMETb Nops-
JIOK, Ha eauBuuy OoJibluui, uem 1,63.

lloxasaTb 3TC NpaBuJao O NOPAJKE HE COCTABJIAET HUKAKOro Tpyjua. Tax kKax Bce
uucaa, CTodiiue APYr UpoTUB Jpyra Ha IKanax Cu D, B OJHOM M TOM e NOoJIoMe-
HUMA LBUXKKA JAI0OT paBHLBIE Npou3BeleHud, To, OquHL{HO, H NOPAAKH 3TUX NPOU3Be-
JEeHUH JOJKHBE ObITh PaBHEL. TaK Kak NOPAJOK NPOU3BEJEHHS PpaBeH HJH Cymme
HOpHﬂKOB COM}!O}KHTeHeﬁ, HJAM MEHbllle B5TOH CyMMbl Ha e,ixmmuy, W TaK Kak BcCe
TIpOH3BEIEHNUA NOJAYYAIOTCA B OJMHAKOBbLIX YCAOBUAX, TO (COXpaHﬂﬂ o6o3Havdenus npe-
AblAymero onasarenbcma) noJgydaeM.

HJiu

pta—l=p+qg—l=ptqg—l=...=ppt+qp—1
HIH XKe

Pt i=pF=...=ppt g
B ‘ofoux cayyagx npaBHJO JOKa3aHO,
Kpome storo mpaBusa, B HEKOTOPHIX cayyasX OGyAyT HeOecnonesHs!
caeRyiouine 3aMeyaHus, ofJseryamouiye KOHTPOJAb BHIYHCJAEHHIL:

I. Tlpn nepeBepuyrom jBukKe wkana C ujer, Bospacras, CIpaBa
HaJleB o, a He CJIeBa HANPaBo, KaK Bce ApYrue MKaJjbl Ha caMmoll JTuHelike.,

HO/leyﬂCb amum 3samedanuem, Mol Y3Haem, ¢ KaKoll CIMOPOHbBL OIM
JaHHo20 Yicaa HYNCHO UCKamos 4ucia, Ooabllle e20, U ¢ KaKoll — meHbuiue.

II. ¥YcranasnuBaa kakoe-nu6o uucjao Ha WwKajae A (MJu K), HYXKHO

CTABUTH €ro Tak, KakK ecJiu Gbl Mbl COOMPANNCh U3BJICKATh M3 HEro KOPeHb.
B HEKOTOPHIX cCJayyasX 3TO, MOxKeT OHTb, H HE HYXKHO, HO 3aTto
Takasi TPHBBIYKA BO MHOTHX cjayuyasX H306aBHT Hac OT OWIKOKH.

Torvsa 9moe0 nPABUAG 3AKAIOUAENCA 6 MOM, HMO NPU YKA3AHHOL
YCmanosKe Mbl 6cee0a COKOUHbL 3a 6ePHOCMb KOPHS U3 YCMAHOBAEHKO20
uucaq Ha wkare D. A max kax npu nepeseprymom O06UJICKe OCHOBHbLM
YpaBHeHLeM, CEA3bIBAIOUUM CIosue Opye npomue Opyea wucae z u Yy
wrar A u C, seisemes ypasHenue zy* =k, mo 603MONCHOCIb NPOBEPKL
GLINOAHEHUS UMEHHO 3M020 YPABHEHUR OCODEHHO UeHHA.

@ Hywmro umems, o0nako, 6 eudy caedyroujee: UHO020Q YCMAHOEKA
He HQ ceoetl TI0AOGUHe Movcem cnacmiu om nepebpocku. B amom cayuae
yenecoobpasree, KoHewrno, cOerame makyio yemarosky. Ipu smom
HYJCHO MOAbKO 604ee 6HUMAMENLHO CAe0UMb 30 GbIMUCIEHUEM.

IIpumep. Bor npumep npuMeHeHHA 5THX 3aMedyaHuil.
Pewenne 3anaun 90«

Jlauno, urto y:—fs—; npu x=0,42 y=0,036.

Uemy paBroO k?

Herpyauo coo6pasute, 4TO AJS SHAYEHHH y Ml ynorpebuM wmikany K, And sHa-
vennfi x—wmxaay C. Tak kak y=0,036 coorBercTByer x=0,42, TO CTaBuM HX
IpYr MPOTHUB ApYra; MpH 3ToM ctaBuM, y=0,036 B cpennedl Tpern wrame K
¢puc. 61) B cooTBercTBEN ¢ 3ameuanuem Il sToro maparpada u npapuioM H3BJEYEHHS

3%
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Ky6u4eckoro KopHst (cM. ctp. 46). Temepn 3ameuaeM, HMes B BuIy npasuyo I,
4TO yucaAa wKaasl € HAYT, BO3PACTast HAJEBO, H MOTOMY x=1 HAXOAHTCH cJeBa
or 0,42 (Ha JieBOM KCHUE [BHKKa). Iportus 3TOro JeBoro KoHua, OUEBHJHO, U HAXO-
Autcst y==k na wxane K. Mbi uutaem Ha mKane K 1HOPH IBA—I e CTh—CeMb,
Omoucmenbﬂo MOPSIIKA 3TOTO YMC/IA COMHEHHH OHITb HE MOXKET: OHO MPHXOJUTCS B
JIEBOM TPETH IIKasbl X W, MOCKOJNBKY B CDejHeH TPeTH y Hac crosiio uucio 0,036,
MOKEeT 3HayuTh T0JbKO 0,00267 (uucna HasneBo y6uiBaioT).

Orser: £=10,00267.

Ecau a10 pemenne He coBceM sCHO, HYKHO 0GPaTHTL BHUMAHHKE HA TO, UTO 3HA-
uat ungpsl, HaHeceHHble HAa wiKadax. Tak Kak Ha mkaze C Mbl yeranoeunu 0,42, to
HayuwHe Haneso uugppsl 5, 6 n T. A. ozHauaor 0,5; 0,6 uT. 1. go 1,0. Ha mxane K
Obi1o yeranosieno 0,036; no3TOMY MAyuMe BAeBO WHGPH 0603HAYAIOT: 3—0,03,
2—0,02, 1—0,01, 9—0,009, 8—0,008 u t. x. o 0,002.

0,036
A
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Puc. 61.

Bor eute opno npakruueckoe npasuio, KOTOPOE MOMOXKET HAM OpHer-
TUPOBATBCA B BBIYMC/IEHHAX co mikatamu A u K.

® Ymobbl neeko sanomuwume, Ha KaKUX WKAAGX KAKUE BEALHLHL:
HYNCHO CMAsUimos, samemum caedyrouee:

Ynompebaas wrarer A u K, moL umeesm deao co wkaramu Gonee men-
Kumu (wxara A meavue C 6 0a pasa, wrara K menvue C @ mpu pasa).
Ha smux wkarax u aucra nado yemanasausamo 6Gosee Mmearxue, Hanpl-
mep, ecau 0awo, 4mo a*b=F, mo wucia b «smpoe meavte» 4ucen a
(aucaa a 6xodam ¢ kyoe), Ha wikare K emassam b, na wixare C cmassam a.

Eeau dano, umo ]/x-yzk, mo 4ucaa x «deoe meavuey Hucen y

(U3 uucen x useneden Kopews), nosmomy wucia x cmasum wa wikase A,
wucaa Yy —ua wkase C.

X111. OBPATHAA IIKAJIA

§ 33. Ha HexoTopHIX JiHHENKAaX TIOCPEJHHE JBHIKKA HaHECEHA TPeThs
1IKaJja—Inkaja R, 4acTo ¢ xpacHeIMH UudpaMu (NO3TOMY €e HHOTJA Ha-
8BIBAIOT «KpacHoll wwkanoi») (puc. IV na crp. 48—49). Illxana sra —
He YTO MHOe, KaK HaHeceHHasd B o6paTHOM HanpaBJeHun imkana €
HJIM, YTO TO 3Ke, «mepeBepHyTas wmxanaas €. TlonarHo mnosromy, urto
Ha JHHeflKax ¢ oOpaTHOH IIKaJolffl HeT HeOoOXOLHMOCTH INepeBepTHIBATh
JBUXKOK: NpHMeHsiss o0paTHYO WKany Kak wxany € nepeBepHyTOro
JIBUKKA, Mbl MOXKEM JeaaTh BCe YKa3aHHble BHIE BLIYUCJACHHA.

OTMeTHM cHenHajJbHble OCOOEHHOCTH paboThl C JHHEHKaMH, HMEio-
IUMH OOpaTHYIO LIKaJy: ‘

I. Ecau auHetixa umeem 0OpAmHYyio wraiy, mo 04 YMHONCEHUS
HYJNCHO NO0Ab30BAMbCSA 00PAMHOLL WKAAOLU, O0east Nepevlll MHOINCUMEAb,
ezamoltl Ha wrasre D, na emopoti, e3amoui Ha wkase R.

3T0— H3BeCTHOE BCEM XOPOIIMM CUETUHKAM TPaBHJIO «YMHOMKEHHs
NOCP eICTBOM KPacHBIX nudp». Beiroapt sToro cnocofa sicHB U3 pelieHus
zanaun 80.

II. Ha aunetike ¢ obpamuori wKkaiotd 00HOG Yemarnoskot O08uxcKa
BLILLLCAAIONICA Bolpasiter LA 6uda a- b -c.

YmMHoxkass a Ha b nocpefcTBOM o6pAaTHOH LIKaJbl, Mbl UMEEM BO3MOMK-
HOCTh, He CJABUTras ABHUKKA, MOJYIHTH €lle OOLIMHBIM criocoboM
W TIpoM3BeleHUe ab Ha ¢. 3Jech— NoJHAST aHAJOTHA ¢ BRIYHCACHHEM Ha

i & 5 a-b
o6HIUHOH JHHEeHKe BbIpazKeHHuHu BHUIA e

[Tone3ysice 3THM 3aMeyaHHEM, MOKHO COKPaTHTb paboTy NPH BLIUKC-
JIEHUH BHIpaXeHHH BHAA:

o=

a.
€CJIH BBHIUHUCJASATL HX IO CXeMe:
axXbxexdx...xm,
R 0O R (6] 0
rje 3HaK X O3Hauaer YMHOXEHHE ﬂOCpGACTBOM OﬁpaTHOfI Kanbi,

R
a X —oBBYHOE YMHOXKEHHE.

e

(0]
9. BoiupcauTe, NpUMEHAs 5TO NPaBHJIO:
2,13-4,24.4,86-7,26-3,08-1,37; 0,063-12,05.0,199-8,13 - m.
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§ 34. Bunsy nuneiiku waneceHa mkaja L. OHa copep:KHUT M a H-
THCCH JOoTapHGMOB unceJs mraas D. UroOs HaHTH HYKHBIH
Jorapudm, CcTaBAT GETYHOK HA YHCJO MIKaJaul ) ¥ YHTAIOT MAHTHCCY IO
wkane L.

Henenns mganut L—paBHOMEpHBe, TNPHUEM JeTEeHHS TPEThb-
ero paspdja HAYT Yepes JBe €JHHHIB (KAK B NMPOMEKYTKE
2—4 wxanst D—«penenus 1 copra», cm. puc. Il nHa crp. 16—17).

Takum ofpasom, Hanmpumep, HamUcaHHblE HA puc. 62 yncaa —wma H-
THCCBH J0rapuhMOB COOTBETCTBYIOIIUX uyHcesa mKajn D. Xapakrepu-
CTHKH BBIYHCJSIOTCA [0 OOBIYHLIM IpaBHJaM — 6e3 JIHHEHKH.

Ay L R R R RN RN R NSRS R AR F RN AR AR AR SR AR RE RN R AR RRNRRR
S S T e e T U R R T T

€
3K

e |
LTI

ITpumep 1. Hatitu log3,5.

CraBsiT BH3HPHYIO JIMHMIO HAa 3,5 HA wmkase D.

Ha mxane L 9MTalOT: NMsiTh—4YeThH pe—ueTH pe.
3naunt, mantucca log3,5—nsATb—yeTHpe—deTH pe.
XapakTepUCTHKA, OYEBHAHO, HYJb. .

OtBert: log3,5=0,544.

92. Haittu log 65,5; log2,44; 1og0,0167. Otsersi NpOBEPhTE MO
TabJsiuuaM Jorapupmos.
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Orciopa oueBnpno, uTo wKana L CHETHOIH JIMHENKH 3aMeHSIET Tpexs
3HayHBIe TA0MHUILBL Jorapudmos,

OrpickaHHe 4HCJa 10 ero JiorapugMy TakiKe HpocTo.

ITpumep 2. Iano, uro log N =0,167. Haiitu N.

CraBAT BHU3HPHYIO JIMHHIO HA O JHH—IIECT b—Ce€Mb Ha WKane L.
Ha mxane D 4HTaloT: OJHH—YeTHpPE—IEeCTb—AEBATh.
X apakTepHCTHKA —H Y J b; 3HaYHT, YHCJIO HMEET OJlUH 3HaK J0 3alfATOM.

OrBeT: N=1,469.

83. Broiuncaute N, ecnu log N =2,343; 0,967; 0,265; 1,960; 2,096;
—0,867; —1,357.
94. Brupcaurs 10%°% 10%%8: 109 10%73. 107234 10~"19,

Yxasauue. Ecau log N=a, 10 uemy pasno 10%?

Jlorapudmuueckue BbluucaeHUsE HA JAnHeliKe

§ 35. Ilpu manmuuu cueTHONl JMHEHAKH NpuGeraTh K MOMOMLH JOra-
pupMOB IPHXOAUTCH HOYTH HCKJIOYHTETHHO MPH BHIUUCICHUH CJIOKHBIX
CTENEHHBIX BhIpaxkeHuid Buga 1,62%°'; 0,5-%° u 1. X, UM TAKHX BHpa-

JKeHUH, B KOTOPHIE V2Ke BXOJAT JIorapu(Mbl, HaIpuMep: ——lw—, log 6,24,
p PUMED: 055 B

log2,3 u . m

Ilpumep 1. Haiitu 1,62°°,

Ecan x=1,62"", To logx=10g1,62"°*=0,91-log 1,62.

CraBaT BH3HPHYIO JHHHIO HA 1,62 Ha wKkage D). Unraor Ha wkaae L
EBa—onuH. logl,62=0,21.

3ateM yMHOXKAIOT, Kak o6wemyno, 0,21 na 0,91. IMoayuaor: 0,191,

3naunr, logx=0,191. CraBar GeryHok Ha OJUH—JEBATDH—
OJXMH Ha mKkajge L u wurawoor HA [: OQHH—IOAITb—NAThb—JIB 4,

OtBer: 1,62%°'=1,552,

895. Bruucauthb: 2,677:°%; 0,093%%: 1 1477175 908 nfil2 phe

[pumeuanue. Beauuunny loge=0,434 none3Ho MOMHUTL, TaK KaK NOJL30-
BaTbCHA €10 NPUXOAUTCA JOBOJNBHO 4acTo,

B Tex cayuasx, Korja NPHXOJUTCS MHOrO pas BHYHC/ATH BEIpaxKe-
HUA BujJa a4~ (C OTPHLATEJNbHBM NOKasaTeJjgeM), Ileaeco-
00pasHo BOCIONb30BAaTHCA CBONCTBAMM IIEPEBEPHYTOrO JBUMKKA (HJIH

2 - iy 1
06paTHOH MIKaJkl, eC/IM OHA MMeeTcs Ha auueiike). Tak xak @™ =—z,

TO NPHUAETCS BECTH BHIYHMCJEHHsI A a“, a 3aTeM B39Th OGpaTHYIO
BeJIMUMHY HafiJIeHHOTrO pesyJbTaTa.
I[Ipumep. Beuucaurs 107%:%7,

10-% =

CraBsiT GeryHOK Ha JABa—ceMb Ha [mKajge L, a OTBET HHTAIOT
ne Ha wikase D, a Ha wrase R (IBUXKOK JoJXeH GHITL YCTAHOBMEH TaK,
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4T00Bl €ro Haya/io W KOHEL[ COBMajJa/id C HAYa/JoM H KOHIOM JuHefKH;
ecqu wKaasl R Her, To nepesepruTe ABUKOK). [lonyuaior: matTe —
Tpu—cemb. Tak kak

102 = 10~*. 108" —10.00] - 0,587,
TO OKOHYATEJNbLHO MOJYYAeTCs .
19724 =0 000537,

86. Ornowenune MeKAY HaNnpsKEHHAMH S, 1 S, KOHILOB JICHTHI JIeH-
TOYHOTO TOPMO3a jaetcs (opmyJiof

88—

rje p —Ko3puIHeHT TPpeHus, X — yroa oxsata JeHtsl (puc. 63). 8 pagua-

i«, Hax; S, =824 rey i =0,39; x:%n. Hafitu S,.

—

[ ® Bomucass Ha auHelike svipasicerue 8uda

loga®b; log Vab u m. n., 0dnum crosom, aoza-
pUpM  MaKoeo  BLLPANCEHUR, KOMOPOe MOJIem
Ouithe COMO BbILUCARHO HQA AlUHEIKe, NOCIYNAOm
8ce20a mMaK: CHOMAAA BLIMUCASIOM BbIPAdICEHUE,
A02apUPM KOMOPO2o ulemces, U 10 20tosomMy
peayromamy bepym aoecapudm. Hyocrno cma-
pamocs NpU 3Mom, Hmobbl peayrbmam HoAY-
uuneca Ha wrare D. Toeda, He wumasa eeo, noay-
4Qom 00HOBPEMEHHO U noeapupm Ha wkare L.
Biici 631 [Ipumeuanue. Imom cnocob npomuso-
NOA0NEH MOMY, KOMOPLIL MbL NPUMEHAAL 6 AN-
eeOpe. Tam mor cHavaia n02apupMUPOBAAL, NOAYHAAL A02APUDM  pe-
syabmaria u no Hemy HaxoOuau camolll pesyasomam (ecau amo 6oiao
Hyscro). Ha aunedixe owe makoe esvriticaenue eopaszdo doavue u mpyo-
Hee, HeM HenocpedcmseHHOe omolcKAHUE Pe3yALmama U yxe NOHOM —
e2o noeapuma.

XV. BbIYACJIEHHE TPUTOHOMETPUYECKUX BEJIWUUH

OfparHas CTOPOHA JABHUIKKA

§ 36. Bomem ABHIKOK M3 JIMHEHKH H PacCMOTPHUM €ro oGpaTHYIO
cropony. Ha weli HaHeceHbl TPH LIKaJibl, NPOTHB KOTOPLIX (Ha IPaBOM
KOHIE JIBUKKA) CTOAT OYKBHL «S», «T», «S & T»'). 10— 1K TPUCOHO-
METPHYECKHX BEJHYMH: I1KaJa CHHYCOB (11KaJaa §), TanreHcos (7T) u cuny-
COB M TaHTeHCOB MajblX yriioB (8§ & 7). Bce aTu mikasnl cBA3albl €O MIKa-
Joit D (Wa JHHefKe), TaK ke KaK YyiKe H3BECTHAas HaM IIKaJja Jora-
putmoB (wkana L). Pasunua To/4bK0 B TOM, 4TO IiKaja L HaweceHa na
camMoil JiMHeHKe, TaK ¥Xe KaK W Kazna {2, a TPUroHOMeTpHUECKHe LIKa/ibl
HaHeceHb! HA B M XK K €. [losTomy, 4TOGH HCMOJB30BATH HX NMapaJLiesbHo
€O WKaaoH [, HYXKHO BABHUHYTL JABHUKOK B JHHERKY 006 part-
HOW CTOPOHOH KBEpPXY H YCTAHOBHTH €ro TakK, YToGbl HaYaJbHble
U KOHeYHble JIMHHH BCEX IIKaJs coBuajasu (cm. puc. V Ha crp. 48—49),
Tenepes moxHO, ycTaHaBnuBas GeryHOK Ha KaKOH-HHGYAb WITPHX OJHOM
U3 TPUMOHOMETPHYECKHX IIKaJ, NMPOUYHTHLIBATL COOTBETCTBYIONIEE UHCJIO
Ha wKase £ u y3HaBaTb THM CIIOCOGOM BEJUUHMHY CHHYcCA HJH TaH-
refca TOro yrsa, KOTOPBI Obli OTMeueH Ha mkaJje S unu 7. Onepauus
3Ta HHCKOJBLKO HEe CJIOXKHee, 4eM OThiCKMBaHHE TO Jorapudmy, oTme-
YeHHOMY Ha wxaJje L, COOTBETCTBYIOIIEro eMmy 4Hcla Ha uikanae D.

TpuroHomeTpuueckue MmKaJbi

§ 37. Urolbbr mosb3oBatsca wikaxamu S, T, S& T, mpexie Beero
HYMHO H3YYUTh UX JIE/CHUS.

llikana §

Oro—camas BepXHAS M3 WIKaJ JABHxKKa. Ha Hell fenenus HAyT or
5°44" po 90° (mouemy wkama HayuHaerca ¢ 5°44’ —G6yjJer cKasaHo
paneiwe). [lxana sta, KaKk M Bce wWKajbl JUHEHKH *), HepaBHOMEpHA
U BCJENCTBHE 3TOT0O pasje/ieHa HeoJIUHAKOBO.

1) 3uak & osHauaer coo03 «uv: § & T—«cUHYCH H TAHTEHCH»,
%) Kpowme wmkaant L.
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Ona paspensercs Ha TakHe yYacCTKH:

1-it yuacrok — or nHanana go 10°,
2-1 » — 10 S 205
3-i1 » —» 20 »  40°,
4-i » — 40 - » 70°,
5-i » y 70 »  80°,
6-it » —» 80 B 908

B KaxJoM H3 3THX y9YacTKOB IIKaja pasje/eHa M0-pasHOMY; TaKoe
pasHooOpasue JejeHHH NPOUCXOJHUT OT TOIO, YTO LIKAJa OYeHb CHABHO
cxKarta K mpaBomy KoHuy (x 90°) sHauHTe/bHO GOJbIIE, YeM, HAIpUMED,
mxaasl C u D.

B xaxjoM M3 yKasaHHBIX yYacTKOB HaHECEHBI JieJeHHS AJd FPajiy-
COB ¥ JJIsi MEHYT (HOKa 3TO BO3MOXKHO).

Paccmotpum BHEMaresbHo puc. VI (ma crp. 80—81). Ha Hem m3o-
OpaeHbl TPHUTOHOMETDHUECKHE WIKaibl TaK, KaK OHH HaHeceHbl Ha
JABHXKKE, H, Kpome TOoro, wkanel § m §& T B yBe/JHYeHHOM BHJAE, H
NPUTOM TaK, YTO pasHble y4acTKH oOTAeseHel ipyr oT apyra. (llkana T
He HApHCOBAHA, TaK KaK OHA B3HAYUTEJLHO NpoUle, H paszobpaThCs
B Heil Mbl CMOXeM M Ges ocoGoro ueprexa.) 3aiiMemca wxasnoi S.

Ilpexpe Bcero Ham Hafgo pasofpaTbCss B JENEHHSIX Ha Ppagychl.
OnopHbiMH TYHKTaMH 3/leChb SIBJSIIOTCS N ECHATKH TPajycCoB—>3T0
JeJieHHsl, IPOTHB KOTOPBIX cTosAT uucaa 10, 20, 30, ..., 80.

@7. Hafinure 5TH jgeslends Ha JuHelike.

Kax/ipiii H3 NPOMEXYTKOB MEXAy STHMH JeJleHHsMH pasjeJieH Ha
AeCATb YaCTEH IUTPHXaMH, COOTBETCTBYIOMHMH OTJAEJbHBIM T pajyCcaMm.
Ha nepsom u BTOpOM yuacTKax 3Tu jeJeHust oTveueHsl qudpamu (6, 7,
oI DL 00 )

B Tperbem yuacTke (M Jajiblie —B YETBEpPTOM, NATOM) TpaiycHbie
A€JICHH s PaCIIO3HABATD JIETKO: 3TO— €/lHHCTBEHHbIE YEPTOYKH, BEICTY IAI0-
I{He B 3THX y4aCTKaxX 3a rOPH30HTAJbHYIO JIHHHUIO, UAYILYIO BAOJb BCeil
mKkajasl. Kpome Toro, B 3-M yuactke ormeuenol umdpamu 25° m 35°.

98. Haiiqure Bce 3TH JeJieHHS M PAacCMOTPHTE WX OCOGEHHOCTH Ha
Pa3HBIX y4acTKax.

89. VYcranosute GeryHOK HA TaKHe JeJEHHA: 8%, 11°, 12°, 367, 60°,
I@0. Ycranosute Gerynoxk Ha 21°, 34°, 28°, 46°, 53°, 62°, 68°, 76°.

B npoMexyTkax MeXJy IPajiyCHBIMH JeJeHHSMH HaHeceHH OoJee
MeJKHe JieJenns. JTH JleJieHHs — pasHble B pasHEIX yyacTKax. Mbl Ha-
YHEM CO BTOpPOro ydactka. B srom yuacrke kaxnmpli rpamyc
(TpOMERYTOK MeXNy ABYMSI IOC/IELOBATENbHBIMH TPaJyCHBIMH ACJIEHH-
IMH) pasiesieH Ha MW eCTh YacTedl, Tak Kak B rpafyce 60 MHHYT.
KaxJoe nesenue, ce0BaTebHO, COOTBETCTBYET 1 eCATH MEHY Ta M.

') Ha nexoTophix JiMHeHKaX OTMEYEHH TOJbLKO UYETHHIE HHCJA,
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Oro— penennst 1 copra wa puc. VI. [lenenus 3TH npojo/KaioTCs U B
neppom yuacrtke (cm. puc. VI), HO Tam, Kpome 3THX JeJeHHil,
HaHeCeHbl elle JieJeHuss HyJNeBOTO COpTa, JeJdAlHe MOHOJAM
NPOMEKYTOK MeXK1y JAenenusiMa I copra u cooTBercTByromue, cJaefoBa-
TeJNBHO, MATH MHHYTAaM.

f0f. Hatigure sTu nmenenns na mxage S.

@ Hyocno obpamume eHumanue Ha caedytouee pasiudue mexcdy
Oesenusmu 1 copma 6 nepgom u 60 6mopom Y4acmKax: 8 Nepeoi
ydacmke Oenenus 1 copma 6vix00am 3a e0pUSOHMANGHYIO AUKUIO,
udywyro 60046 wiKaAbl, @ 60 8mopom—te ebixodam. Caedyerm maroce
He nymarmo OefeHUs HYAe8020 COPMA 6 Nepeom ydacmee ¢ OeAeHUAMLU
1 copma (s ocobenrocmii 6 Hauaze wikaasl, okoro 6°, 2de npomescymyu
MOy OeneHUAMU HYALBO20 COPMA O4eHb KPYMHLL).

B Tpersem yuactke gmesenmit I copra yxe HeT; sjech HAYT AeNeHHA
Il copra. Kaxzplii rpaiyc pasjeneH 3fech Ha TPH YacTH, H KaXKMblil
NPOMEXYTOK MexXAy AeneHusamu I copra coorsercrByer, cieoBaTebHoO,
IBaALaTH MHHYTaM.

§02. Halinute >TH feseHus Ha JHHEHKe.

Hauunas ¢ 40°, u 3TH NPOMEXYTKH OKAa3BLIBAIOTCH YiKe CJHIIKOM
KpynHbiME. B 4-M ydacTKe KaAbli rpajyc pasieeH TOJALKO HA J Be
yacTtu no 30 MHHYT Kaxnaas;, sTo—jaesenus III copra.

§03. Haiigute ux Ha nuneiixe.

CampiME yOGHBIME ABJSIIOTCS, KOHEYHO, jAedeHHs I copra, K ferne-
nuam I1 u 111 copra HYKHO NPUBBLIKHYTS.

® Ymobbi ysepenno pasaudams 6ce muL JefeHUs, HYNCHO 3ame-
mumes, HQ CKOALKO wacmel pasdenen epadyc: Ha 6, Ha 3 uau Ha 2.

104. lveorca au gejeHHs Gosee MeJKHe, ueM TpafycHble, B 5-M
yuactke (ot 70° go 80°)?

[Ipumevanue. Ha nexomopoix auneiixax namoui yaacmox Ha-
wunaemesn ¢ 60° (a e ¢ 70°, kak na puc. VI); desenus 111 copma
udym moasko do 60°, a ¢ 60° 0o 80° umeromca moavko epadycHvie
Oepenun. Ha marxux auueikax npomescymox om 80° do 90° obsiuro
sogce He umeem OeneHulll.

Haxkonen, B 6-m yuactke (or 80° o 90°) saxe rpafycHble AeJeHHS
HAHeCTH HEBO3MOXHO. B HeMm HaHeceHH TOJMHLKO TPH MITPHXaA, CO-
OTBETCTBYIomIe 10 nopaaxky 82°, 84° u 86°. Haunbire 86° gejnenuil Her.

Tenepsr mxana § paszobpana moJHOCTBIO.

#85. Ycranosure Gerynkom ma mxkage S: 8°,5; 11°5; 16°30:
42°30; 24°207; 13°507; 7025';‘21"20'; 219407 . 2178073 37 50/ 751240 &
106. Ycranosure 11°247; 15°5°,
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§@7. Tlpoutnre oTMeueHHble YePTOUKAMH YF/IM (B rpajycax m MURY-
Tax) Ha puc. 64,

T T BB RARENANREAS RN RE VRSN E MDA A RRRT NI
1@ 20 ¥ 25 ! 30 3’5 ‘5'0

Puc. 64.

® Ecau 6w xopowo pasobpasu wkany S, sam 6ydem sezko
yeeoums cmpoenue wrar S& T u T, a emecme ¢ mem U GHINOAHAMS
8Ce MPUSOHOMEMPUHECKUE 6bIMUCACHUS, 3HAHUE WKAA— OCHO6Q cHema
Ha AuHelixe,

liikana S & T

IMkana § & T npome mxaabt §. OHa NOCTpPOEHa MOYTH B TOYHOCTH
TaK xKe, Kak wkansl C u D, Pacemorpum ee na puc. VI (cm. ctp. 80—81).
Cample KpynHble JeNEeHHS, MAYILHe Yepe3 BCIO MKajly —rpajycHHeE.
OtH JeNleHusl OTMeueHsl umudppamu I, 2, ..., 5 (wkana S & T oXBaTh-
BaeT mpomexyTok ot 0°34',38 no 5°44’—po Toro mecta, ¢ KOTOPOTro
HaupHaeTcs nikajaa §).

f08. Haiigute rpajgycHble jenenus Ha JHHelike.

Kaxnpiii rpagyc no Beeit mkane S & T pasgenen na 6 uacteil wTpHu-
XaMH, OTMeYalomuMH fecATKH MUHYT. Hrpuxua stH Bo Beex
yyactkax ikagnpl (cM. puc. V Ha crp. 48—49) naseko BHIXOAAT 3a
TOPH3OHTA/IbHbIE JIMHMM LIKAJBl (Aajbille, YeM BCe APYrHe B JAHHOM
YUYacTke); KPOME TOrO, HEKOTOpPbIE H3 HHX OTMEUECHbI IIUPpaMu: AeleHus,
coorsercTByomue 0°40" u 0°50°, u uepTOUKH, OTACAFIOULHE NOJOBHHEL
rpagycon: 1730/ m 2°30; ...; 5°307,

i09. Haiinure stu nenenus Ha Jaupeiixe.

#0. Ycranosure na wkane § & T: 1°20’; 3°40’; 4°; 4°307; 5°; 5°30;
5°407; 1°50°.

HecaTku MHHYT pasjesieHbl Ha 6oJiee MeJIKHE JIeIeHHsl, HO 5TH JeeR s
YK€ He OJMHAKOBBI: B IEPBOM yuacTke (0T Hauasa jo 1°) menenusa uayt
yepes NOJMHHYTH (KaXIbll JecATOK pasjeieH Ha JABaJlarTh
yacTeil)'), Bo BropoM yuacTke (or 1 o 3°) jenenusi HAYT uyepes
OAHY MHUHYTY (KaxkIbll JAeciTOK pasjesned na 10 uacreit), B TpeTheM
yuactke (oT 3 5o 5°)—uepe3 1Be MUHY TH (JecaTOK pasjefeH Ha 5
yacred) W, HaKoHel, B dYeTBepToM (OT 5° 10 KOHLA)—uepes NATH
MHHYT (fejeHue Ha 2 wyacTH)®).

!) Ha nexoTophix snunefikax 5TH JeJeHHS HAYT uepe3 OUNY MHHYTY.
?) Tosesno cpaBHATL 3TH AeseHus ¢ Aedenmsmu 1, 11 u 111 copra Ha wmxaaax C
u D (em. crp. 20—22 u puc. H Ha crp. 16—17).
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§#f. Orbiure aTH JgeseHus Ha jauHelike. PaccMorpuTte msaThle geJe-
HuA cpeau jgenenuit [ copra. Uem oHu oTipuaioTcs?

#12. Ycranosure na wxame § & T: 1°27; 2°13’; 2°197; 3°6'; 4°31";
5°07: 52237 22514801

: CLen
“,.l g g&sl fl' ' | | l 1,30 I 1
r T L) T i 1

S&T

Puc. 65.

#13. IMpouture ormeuenusle yranl Ha mkane § & T ua puc. 65.

® B cayuae wHedopasymenus co wxaramu 8 uaw S & T HydxsHO
obpawiameca K puc. V.
Wxana T

9ra wkana (or 5°44’ po 45°)— camasi mpoctast U3 BCEX TPUTOHOME-
TpuuecKux mkan. OHa paspesieHa Ha rpagychl U Ha HX [IeCThe YACTH
(fecATKM MHHYT), 4, KPOME TOro, B JIeBOil mojioBHHe wkKajael (fo 20°)
KaXkaad Iuecras gacTh pasfieseHa ele moroJam (maTh MuuyT). Ecau Met
BHHUMATE/IbHO PACCMOTPHUM ee, TO JIETKO B Hell pasbepemcs.

§84. Hafinure rpapycuse pesnenus wa wkasne T. IlpoTHB Kakux us
HUX CTOAT LHQPBI, NPOTHB Kakux Lupp Her?

§i%. Ycranmosure na mkage T: 14°; 28°; 33°; 447 45°; 7°307; 10°40’;
212601192854 6225 0T 354 36231
#88. Ilpouuraiite oTmeuerusle yranl Ha wmwKane T (puc. 66).

Kax HafiTH cCMHYC M TaHreHc JaHHOro yrJaa M, odpatHo,
KaK MO CHHYCY HIM TaHTeHCy HaMTH yroa :

§ 38. Kak yxe Obuio ckasaHo (cM. cTp. 73), BCe TPUTOHOMETpHU-
yecKHe LIKaJabl cBfidaHbl co mkajnoii . Ho mpexne uyeM nepexonutb
K TNOApPOoGHOMY pasfopy 5TOH CBSSH, HYXHO OTMETHTb CleAylollee
00CTOATENBCTBO: HA IIKaJaX CYETHOH JHHEHKH MOXHO, KaK MH yXe
FOBOPHJIM, YCTAHABJAUBATL JMIOOBIe UHCJIA, NPHYEM KaXKABIN MTPUX
wKans! D u306paxkaer He OJHO Kakoe-HHOYAb OIpeJeJeHHOe YHCJIO
(nanpumep, 2,43), a Bce 4HCJIA, [OJydaeMple H3 HEr0 YMHOMXKEHHEM Ha
by crenens gecsitd (u 0,243, u 24,3, u 0,0243, u 1. 1.). CoBcem
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HHaye OGCTOMT Jeso, Korja wkana I mucnonbsyercs 1Jd OTHICKAHHS
CHHYCOB M TaHI€HCOB YTIJIOB, HaHeCeHHHX Ha wkamax §, T wm S&T.
B stom cnydae mxany I NPHXONUTCH pacCMaTpHBATh KaK OXBATHIBAIO-
Y10 y¥Ke BIOJHE ONpPeNEJEHHLII HHTEPBaJ H KaxJI0H ee uYepTouke
CTaBUTh B COOTBETCTBHE TOJbKO OXHO YK CJO, TaK KaK SICHO, 4TO
Ha BONPOC, KAKOB, HalpuMep, sin35°, moxkeT GHITH TOJILKO OLHH OTBET.

Wkant § un T nHaseceHsl Ha JuHEHKe C TeM pacyeToM, YTO Ha
wxane D Haxopsrcs umcaa or 0,1 mo 1,0. U Tak xax

H o] ’ P

Sig 2023',’;;;8:(1)88§;8:}88} (B Tmpenenax TOYHOCTH JHHEHKH),

sin 90° = 1,000,

tg 45° = 1,000,

TO TOJyYaeTcsl, 4TO mKajga § oxBaTwiBaeT yram ¢ 5°43’,77 mo 90°, a
mwxana T—yrasl ¢ 5°437,77 go 45°,
xana § & T aBnsercs Kax Gbl npojosxkenueM ofenx mkan (S u T)

BneBo. Taxk kak yxe npu 5°43°,77 3HaueHusi CHHyCa W TaHreHCa B npe-
lieiax TOYHOCTH JIMHEHKH COBIAJAloT, TO SCHO, YTO W MPH MEHbLIMX
yryax oHM OYAyT cOBNAJaTb. DTHM M 00BSICHAETCS, YTO AJ [POJOJIKE-
Hugs ABYX wkKada (§ m T) ynorpebieHa TONLKO OJHa IIKaJjga
§&T. Conocransas wkany D ¢ 9T0# IWKaJoH, Mbl JO/KHBl CUHTATh,
CJIel0BAaTENbHO, NPaBylo elMHMLY IKajwl D (ee mpasuiit Konen) 3a 0,1,
a JIeBbld, B TakoM cayuae, oueBHAHO, 3a 0,01 (B ;mecsaTth pas meHblle).
Hlxana § & T xak pas u HaumnHaerca c 0°347,38, Tax Kax

sin 0°34’,38 = 0,0099998

1g 0°34’.38 — 0.0100003 } ~ 0,010000.

Hro6u syuie pasoGparbcsa B 3TOM, paccMoTpuMm puc. 67. Ha mem
mwrana S&T caBHHYTa BJIEBO OTHOCHTENbHO wWKan § w T, U 1oj Heir
HayepuyeH CcOOTBeTCTBYIOWHMA oTpe3ok wmkansl D (ot 0,01 xo 0,1); na

0°34" 544"

Y
e Bl % 0

Puc. 67.

caMOM Jieie Ha JMHeliKe, Kak W3BECTHO, BCE TPH ILKaJbl PACHOJOMKEHB!
OZHa TOJ Jpyroi, W pasHHUA MeXIY HUMH (II0 OTHOIIEHMIO K WKaJje D)
CKasblBaeTCsl TOJBKO B TOM, 4TO, MpAMeHss WKaay D napaJdiensHo ¢ §
win T, Mbl HOoJKHB cuHTaTh ee maymed or 0,1 po 1; npumensis xe ee
opnoBpeMerHo ¢ § & T—or 0,01 po 0,1. Temepnr 6e3 Tpyza MOMXKHO
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OTBICKUBATh CHHYChI H TAHTEHCHI 3aJJaHHBIX Y T.i0B. Bee Ieso ceonures K to-
MY, 9TOOBI, YCTAHOBHUB Ha OJHOM H3 TPEX TPHUrOHOMETPHUECKHX KA IAH-~
HBIH YTOJI NOCPEACTBOM BU3UPHOMH JIMHHY GeryHKa, IPOUecTh Ha mKajie [
BEJIMYHHY CHHYCA WJIM TAHT€HCA, OTMEYCHHYIO TOI K€ BU3HPHOH JHHHEH.
IIpumep 1. Halitu sin 40°,
Berynok crasar mpotus 40° na mxase §. Ha wmkaze D uuraior
(puc. 68): mecTb—YeTHIpE—TP H.

i
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Puc. 68.
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IMomus TO, uTO GBIIO TOMBKO YTO CKA32HO O BeJUYHHE UHCEN
mkadasl ), noJsy4aior: !
i sin 40° = 0,643.

Ilpume p 2. Hatitu tg 15°,
Berynok crasar na 15° mganet T. Ha wkane D gurawor (puc. 69):
JBa—IUIEeCTbhb—BOCEMBE!
tg 15°=0,268.
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Ilpumep 3. Hawitu sin 3°.
Tak xax 3° menbwie 5°43°,77, mu craBuM 3° Ha mkane § & T. Ha
mKane D guraem (puc. 70): naATb—ABa—TPHU.

3 | "

"!T;C'TYF,’T’?B‘[XIIIJI'L;I'!,-l!iz}(;iln!‘llIé,!!ﬂlll!EI‘Z\;\IIEYTI|Z\;\!“\l\\z\L\\\\\\\\2\;\\\\\(\\‘51{\\\\\‘\2\7.
2 ! H
10 9;; a d 2
20 3I0n 4 -
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IRERENRRRRNI !II!I[!II;H LT
30 ( a5 40 ¥ 80 0 80f S
2,30 Al AL Bl e B o o e SRR B D SRR B
HIH lLll|i>H JHI!HIIll'HIIiHHHIﬂlHHIHIHHHII]lI;_l TTTTE
SR T AN o A Ta
| i T T T T O T T O T T T T
L O T T O L e T IO
} o, ! 7 f 8 Lo 10 1
Il i 0
sttt T —— e

Puc. 70.

Iomusa, uro ana wxkanst 8§ & T uncna wkaasl D uayr or 0,01 1o

0,10, monyuaewm:
sin 3° =0,0523 = tg 37, ) :

i87. Haiitu sin 36°; sin42°30’; sin 16°157; tg 17°50°,

i8. Haiitu tg 8°37’; sin5°51’; tg26°18’; sin 2°37’; tg 1°12’,6.
188. CooGpasure, KaK HCKaTb COSOL.

Ykazanue. cos(90°—a)=2

i120. Hafitu cos 73°30"; cos 46°30’; cos 23°,
i28. Haatu x, ecam:

tg x =0,264, tgv=0,1965]
sinx=0,67, cos.x—0/312
sinx =0,136, sin x =0,0263.

§22. Buuncaurs arctg 0,3; arctg 0,96; arcsin 0,165; arcsin 0,0355;
arctg 0,0725; arccos 0,01575.
Ykaszauue, Ecan arctg x=y, 10 x=tgy.

IMIpuMeuanne. Bo Bcex cayuasx BHUHCAEHUS OGPATHHIX KPYroBbIX QyHKIHH
Tpebyercs HaHTH UX HAHMEHbLIUHE I(OJIOXKHTEJbHbIE 3HAUCHUS.

® Brumamensro caedume, 8 0000eHHOCMU NPU BbIMUCACHUU o6pam-
HOLX KpY208bLx pyHryud, 3¢ mem, K0e0a HYNHO NOAL308AMBCA WKA~
a0t S& T.
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@ U nomnume
ITPABHUJIO O CHHYVCAX U TAHTEHCAX

Cunychl M TaHTeHCH yrioB mKajsl § & T 3aKJIIOUECHL MEKIY O -
HOH cOoTOH H OLHOH HecsATOH,

CuHycHl M TaHreHCHl yryioB wKaasl § # mxaist T 3aKIOYeHBl
MeXAy ONHOH ZecATOW M efHMHHIEH,

ﬂeﬁCTBﬂﬂ C TPUTOHOMETPMUYCCKMMM BeJIHYHMHAMH

§ 39. Ilpumep 1. Buuucaurs 2-tg 15°.

Jns pemenusi 3ajauyd MOXKHO, KOHEUHO, sHas, uyro tg 15°==0,268
(cm. mpumep 2 § 38), BLIHYTH IBUMIKOK, BCTaBHUTh €rO JIHLEBOH CTOPOHOMN
B JIMHEHKY W OOBbIYHLIM 00pasoM NOJYuYMTb Ha WKadax § u D npousse-
nenue 2-0,268 =0,536. Ho moxHO ciesats ropaszo npome. He nepe-
BOopayHBad JBHXKAa Ha JUIEBYI CTOPOHY, CABUHYTh €ro
BNPaBO Tak, 4ToObi Hauya/Jo wxkajasl T npulisoch Kax pas Haj uudpoi 2
mwraasl D. Torga nporus 15° mxanel T nva wkane D Gyner orBer:
0,536 (puc. 71). Ilouemy 10 Tak,— sicHo. Korja [BHMKOK CTOsSJI Y HAC

t15% 0,266

s ] F ) ﬂ?ol Sy L’
1 2 tiﬁ "0
2-tgls° }_
{2'0,258 “0’536
Puc. 71.

B TAKOM IIOJIOXKEHMH, 4YTO Hayaja wmkajasl 7 ¥ mxajsl fJ coBnafaju, To
15° pa mxkane T NpPUXORMJNCH Kak pas nporus uncaa 0,268 Ha mkade D,
T. €., IPYTHMH CJIOBaMHM, OTpe3oK Ikajasl 7T or HauaJga go I5°
B TOYHOCTH PaBe€H OTPe3KY MmKaanl D (uau, uto 10 *Ke, mwKaas C)
or HauwaJaa go 0,268. A pas Tak, TO COBepuIeHHO Ge3pa3JuUHO, KaKOH
yNoTpeGuTh WITPUX A TNOJYYEHHs NpPOU3BeJeHus: wmrpux Jau  «15%
wkaasl T wiau wrpux «0,268» mkaner C.

§28. Ilpozenaiite 3TOT XKe NpUMEp Ha JuHeilke. 3aTeM BHIYHCJNTE
1,6-tg 11°30’; 2,42.tg 21°15",

§24. Bouucanrs 5,65-1g 36°,

B mocnepneft sajaue Hajo HaHTH cHayaJsa, yeMy paseH tg 36°, sarem
OGBIYHBIM CIIOCOOOM HAHTH TPOM3BEJEHHE H NOC/IE 3TOr0, CPABHHB 3T0
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BBIYHC/ICHHE C BBIYUCJIEHUEM, MPOJEJAHHBIM B NPHBEJCHHOM BHILE NPHU-
mepe, coo0pasuth, KaK HalTH MPOM3BeJeHHE, He MepeBOpayuBas JBUIKKA
JIMUEBOH CTOPOHOM,

® [l1a moeo umober neeko u c80GOOHO 06PALYAMBCA CO UWIKANAMLL
MPULOHOMEMPUNLCKUX BEAUMUH, MOJNCHO Npedcmasiams ux cebe mak:
wranot §, T, § & T—oamo ma oce camas wrara C, Komopyo mot
NOCMOARHO YROMPeONANL ON YMHOHCEHUS, HO C HOBBAHUAMUL YlCen, KOK
Obl nepesedeHHbIMU HA UKOCMPAHHbIE ASLIKW: A3bUE CUHYCO8 UAW MOH-
2erncos. Hanpumep, no-oboiivomy Mol wumasu na wrase C: 08a—
wecmov—eocemos, a Hy wrare T mom oce camoil wmpux mol Ha3bl-
60eM HQ A3bIKe MAHSEHCO3 MAK: MaHZeHC namuadyamu epady-
cos. Hoom amoeo Haui cnocob o6pawerus co umpuxany He MeHaemcs;
€CAlL HAM HYICHO soluucaums  soipasicerue: 2-1g 15°, mo amo He co-
cmasasem 048 HAC 3amPYOHeHurl:  Mbl NOAb3YeMCA OAA  NOAY4eHUSA
npouseedenusn, kax u eceeda, wraranu D u C, Ho max Kaxk emopol
MHONCUMENd HAM HA36aH Ha A3biKe mareeHcos (tg 15°), mo, 4mobbt
usbeacame npedsaplmervro20 nepesoda dmoe0 HA36OHUSL HO 00bI4HbI
A36IK, Mol Oepem emecmo wikasse C ee nepesod Ha A36IK MAH2EHCO8,. M. e.
wrary T, u Ha Hel cpasy HAXOOUM MOM ULMPLLX, KOMOPLILE HAM HA36AH.

Ilpu Bcex BBEIYHC/IECHHSIX C TPUTOHOMETPHUECKMMH BeJHUHHAMH CO-
XpaHsAIOTCSA, KOHEYHO, B TOJIHOH CHJIe MPaBHU/A O MOPSIAKE MPOU3BEIeHHS
H yactHoro (cM. crp. 29 u 32). UToGsl JIeTKO HX NPHMEHATh, 3aMETHM, 4TO

Mopanok uucen?) wkansl § 1 wkanst T paBeH H Yy J10.
Topsinok uucen mkanst $ & T pasedH MHHYC eILHHHIE,

[Tpumep 2.
BGa.
tg 38°20°

Yrober pasgesnurs 60,5 Ha tg 38°207, IOCTYTAIOT TaK, Kak. ec/iu 6ol
wkana T Obina wkanok C, 1. e. crasar 38°20° ma mkasne 7 mnpoTHBR
60,5 na mwkane D. Tlporns koHua mkaae 7T (eIWHHOB, TaK KAk
1g 45° =1) uuraior Ha wxane D (puc. 72): :

CEMb—IIECThb—MNATH.

[Topanox 60,5— B a, nopsjok tg—HY A b, NBUKOK MO BJAEBO,
3HAYUT, MOPAJOK YactHOro: 2—0=2.
Orser:
60,5

ghebaven LA =g
g 38°20° — 76,5.

) [ox umcnavp wxan 8, T u § & T NOHAMAIOTCH BeJAHYHHEL COOTBETCTB VIOLIHK
CHHYCOB ¥ TAaHIEHCOB,
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IMpumep 3. Halltu A = 1,46 sin 56’30".
Tak xak 56'30" < 5°43", To Ham mnpuiercst ynoTpe6aATh WKaay
S&T.
Jas yMHOXKeHus cTaBuM ee Hauano npotus 1,46 wkaasr D (puc. 73)
1 npotuB 56'30" yuTaeM Ha wkane D: gBa—ueTH pe.
38°20'
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Puec. 73,

Hopspok 1,46—oauy, nopsgok sin—MuHyc OAHMEA (WKaja
§ & T!), nBuUXOK nouwes B paBo; NOPSJAOK NPOH3BENCHUS:

: [l+(—D]—I=—1.
OrBetr: A=0,024.

£25. Bouncaure S =5,75. sin 26°; t:ﬁo :
tg 20
- 4 e S (o} ’
7 = e 3 a=20,5.1g 36°20’.
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i26. B npamoyronsuom Tpeyroasmuke (puc. 74) mamo:

a=15,3 cm; A =23°5; b="?
a— 7,615 B —36:20"; b="?
a=10 » A=232% b=>
=325 iy A =16°40"; a="7?
c=26,8 » A =86°53; b=7?
a=0,082 » A =9°35"; c="?
a=2,62 » B =65°; c=7?

Puc. 74,

§27. Ha npormmennn 200 » no ropusontamu (puc. 75) Jopora omny-
ckaerces moj yryiom 1°30° k ropusonry. Ha xakyio ray6uny A omycrut-
CA MOJIOTHO JIOPOTH B KOHUE CHyCKa?

200
1°30
-

i28. Haitu ctg30°.

1
g 30° "

Ykasauue, ctg30°=

® [lonesro samemums pewenue 3adauu AB8. Smum crocobom o
ModiceMm LCKAMb KOMAHELHTb, XOMA OAbUIE Mbi NOSHAKOMUMCA U C OpY-
SUMLL RPUEMAMIU OMbICKAMUA KOMAN2EHCOE.

129. Hairtu ctg40°, ctg27°40, cig6°15’, ct@ 2207 .

130. B kakux mpesenax 3ak/oueHbl KOTAHMeHCHI yIJ0B, HaXOJd-
IHUXcA Ha wgamge T2

§36. Hairu tg 72°,

Yrkasanue, tg72°=ctg (90° —72°) =ctg 18°,

® Samemome pewenue 3adaqu 134,

132. Haiter tg u ctg yroos: 50°30; 56°; 61°10: 82°15": 86°11".
§ 40. B rex cayuasx, Korja NpHUXOAMTCS BBHIYHC/ATE BBIpaXkKeHus,

B KOTOpbIe BXOJHUT MPOHU3BEJACHHE HJAH YACTHOE CHHYCOB H TaHT€HCOB,

MOXHO, KOHCYHO, NPUMEHATb BCE T€ IPHEMbI, KOTOpbie OBUIH yKa-
3aHel B § 22,

4
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) 0,65-tg 22°
Ilpumep. Boluncants 1= BETT

Bripaxenne 3T0 MOXHO BLIUHCAATbL TakK, KaK BBIYHCJSIOTCS BHIPa-
a-b

WeHHsd BHJA —- (cm. §17). Ilpexne Bcero meast 0,65 na tg 24° (. e.

ycranaBausaior 24° mkansl T nporus 0,65 na mrkane D, puc. 76) u

22° 28°
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Puc. 76.

YHTAI0T OTBeT Ha mKaJje D nporuB 22° wxanel T (370, Kak yxKe H3-
. a-b
BECTHO MO BbIYNHCJEHHIO BBIPAXKEHHIl BHAA —-, SKBHBAJEHTHO YMHO-

»

o °y. Ui . The—
fgor Ha 1g 22°). Ynptaior: nATh

JKEHHUIO INIOJYYEHHOTO HYdCTHOIO
AE€BATSD.

OrBeT: 1=0,59.

INopsanox 1, Oo4eBHIHO, HYJb,TaK KaK nopsjok 0,65 —nyas, nopsaloK TAHTEHCOB
TOXe HyJb, H, N0 Ipasuay, nopsgox 1N=0-40—0=0.

§33. Briuuciurb:

0,6-sin 31° . o, 020y,
“Sin2%° 1,4'51“ 12 tg 10 30';
4,85-sin 26° _ 106-tg 2°40"
tg 39°40" ° tg 13°407

§i34. Haiu .
A =sin 15°.sin 20°; -

S sin 2°-sin 3°-sin 407

T gl g
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§35. Kosdpduument mnosessHoro pefictsusa  4epBAYHOil mepegaul
(puc. 77) Boluucasierca mo dopmye:

L 09neb
=B+’

rie p—yros mnogbema uepBAKa, a Q—yroa TPeHHA. Beiumcauts v,
i p=4° u 0=6°.

ST

Puc. 77. Puc. 78.

§36. Kakos mnokasaTedh NPeNOM/SHHS CTEK/Aa [ OTHOCHTE/BHO
BO3AyXa, ecn yroJ majieHus Jyda o paseH 35°, a yroJs npesioMyieHu s
y=21° (puc. 78)?

g,

siny * -

§ 41. Ilpu TPHrOHOMETPUUECKHUX BBLIUMCJACHHAX OYEHb [0Je3HO
TIPUMEHSATh BCE TO, YTO ObLJIO CK43aHO O NPONOPHHUAX /A OOLIKHO-
BeHHbIX BbluucaeHuit (§ 18). B wacTHocTH, 0OCOGEHHO MOJIE3HO TOMHHTGL
[IpaBHJI0 O paBEHCTBE BCeX «aApoleil», 00pa30BaHHBIX CTOSLHMH APYr
nporus apyra uyucjiamu wraa € u D (ctp. 36). Tak Kak Mbl ymxe
sHaeM, 410, npumendas wkaiel 8§, T uaun § & T, MBl 0/163yeMCst TOH e
wKasoi C, TONbKO MepeBeieHHOW Ha APYyroll f3BIK, TO JEerko Oyaer
c000pasuTh, KaKHe C/IEACTBHA OTCIOfa BBHITEKAIOT AJA 3THX WKaja S,
T u S&T. -

YcranoBuB, Hanmpumep, ABHKOK TaK, KK 9T0 cAenano Ha puc. VII
(cm. ctp. 80—81), mbl mosyuaem:
tg 5°43',77 _ tg6°55'  tg9°95'  tg 15°15'  tg21°20° - tg 30°30°  tg 34°25'

i T T ED 0L T S gTO R e i S fe s a0k 10 !

Mnu eme, Tak kak 1g5°43’,77 =0,l, MoxkHO HanucaTb, 4YTO obuias
Be/INUMHA BCEX 3THX OTHOIUEHHH €cTh -

Bl

1,46 14,6°
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137. Crenaiite Takyio ycraHosky, kak Ha puc. VII, y ce6s na
JIHHEHKe, 1 [pOBepbTe, NPABUJILHO JIM 3aNHCAHBl OTHOWeHHA. Cpas-
Hure ¢ puc. I na crp. 48—49.

® 3amemosme, umo

a) Koeda mot nucaru ananroeuunsle paseHcmea omuouleruli 048 wkan
C u D, mot mozau 6pamos 6 wucaumennx Opobeli 4ucaa pasHelx no-
paoKos, caeds auute 3a mem, 4mobsl 60 6cex «OpobAXy pasHocms ho-
pAOKOS aucaumenn U suameramers Goiaa nocmosnnol. Tenepe y nac
éce uucaumenu 00Ho20 u moeo ogce nopadka (nopsdok marzeHca Ha
wrare T—wHyav); nosmomy Mol U 6 SHAMEHAMEAAX 0BA3AHLL NUCANLG
aucaa 00Ho20 u moeo e nopsadka. MoxcHo, Hanpumep, nucame:

tg 655" Iy
e T

HO nucame
te6°53"  tg 9%
W s e

Heav3n. Ilpu smom nado, odnaxo, nomwuume 06 UCKAIOYCHUW, YKA3AH-
a
Hom Ha cmp. 32 u Kacaowemcs OmHowenus euda o Koe0a 6 sHame-

Hamese cmoum npasas edunuuya (npasoui kowey) wxaant D. Taxk,
Hanpumep, 8 HANUCAHHOIX 6blllie

OMHOUWEHUAK Ol wrara s B
tg 5°43',77  tg 6°55
T 0 wrana S&T o
L rte 98sle L tg B4R057
T 10 U,Tl Wrana T | _h
6ce 3HAMEHameAu 00HO20 U 020 Puc. 79.

gce nopsadKa, Kpome nocaedHezo. ;
Hekaroverue smo we cozdaem, o00HaKo, Ooasuiux sampyorerud, max
KaK 6ceeda feeko coobpasume, KAKoe HUCA0 OQOANCHO CMOAMb 8 moM
UnL OPYeOM OMHOWCHUL, CPABHUBASL €20 € COCCOHLMLL.
6) Ocoberno 4acmo npuxodumes noNL308AMBEA NEPELIM 1L NOCACOHUM
OMAHOUEHUAMU U3 HANUCAHHO20 8billie PAOd, M. €. OMHOWLHUAML MUNA:
G0 toa ]

R (e R

YmobbL ¢ yoobemeom npumMeHsnG npasurd 0 RPOROPYUAX K mpi-
COHOMEMPULECKUM WIKAAAM, HYNMHO NomMHumb, 4mo (puc. 79)

naqaro wrkan 8 u T coomeememesyem 0,1,

KoHey — » SuT » :
Havano uwikasol S & T » 0,01,
KOHey, » S & T » 0,1.
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Ilpumep 1. Haiitu yron x, suas, uro

tg x __3_
tg19%30° ~ 5 °
Hoabsysick mponopumeit, Mpl MOMEHTabHO pemnM 3Ty sanauy. Oue-
BHJIHO, YTO
tgx  tg 19°30°
3T 5 5
IlosTomy ycranapansaem 19°30° mkanw T npotus 5 Ha mxage D.
Torpa npotns 3 Ha mxane D okaxercs HCKOMBIY yroJ Ha mkage T
(puc. 80). B nanuom cayuae x=12°.

|

. 3% o’
T : I .ﬂr ] t? : R A a0 : -[
j 3 5 10
Puc. 80.

£38. Haiitu x M3 paBeHCTB, NPHBOAA MX K BHIY NPONOPIMiL:

a) tex 1,7, ) tg 9°20° 1,00
tg26°—~2,4’ tgx '—3’—26,
siny 3 i 4
B) gniz =" r) 8.1gx=2,24-1g31°%

sin x 2 ;

N go=7"
139, Hai &% 9. 14 tg
= Halitn arctg = arcig §; arctgix; arcsin .

3 3
Ykasanue. Ecan arctg7==x, TO 3TO 3HAYHT, YTO tgx=—7—. A 310

MOXHO HaIHCaTb B BHJE

tgx_ 3 tgx 3
B s e

® Jamemome, umo 60 6cex 300Q4ax, Komopvie Msl celdac pewaid,

6b110  8biNOAHEHO mMpebosarue 0 MOM, WMo nopadiku sHamenameed
6 Opobax

tga,  tga,
T

doaoicrel Obimb 00UHAKOSHIMUL.
Kak OubiTh B TOM ciyuae, KOrja 5TO HEe TaK,— MHI ceiiuac YBHIHM,

XV. BBIYUCJTEHUE TPUTOHOMETPUYECKUX BEJHUYUH 51

Paccmorpum puc. 81. Ecnu Mbl mocTaBuM JBHIKOK B TAKOE 3Ke MO-
JIOXKEeHHe, B KaKoe OH mocraBjeH Ha puc. VII (wauamo Tpuronomer-
PUYECKHX IUKaJ NpoTHB ueprouku «l1,46» mkanst D; cm. crp. 80—81),
HO BmecTo wmKasjsl T Bo3bmem mKanay 8§ & T, 1o, o4eBHAHO, HA TOUYHO

3438 (tg 3438 = 001’

45 57 a7 W g e s
2 ) ]
J [ a { { IIJ T 1
1 17 24 1% 76 850 10
Puc. 81.

TAKUX K€ OCHOBAaHMAX, KaK H A4 mKajasl T, CMOXKeM Hamucath pPAA
paBeHCTB '):

0,01 _tg4l')6  tgh7 _tg1°33.,7  tg2°14 tg3°22,5  tg 3°55'

LT S ) e e R D e T S T T O T e T O
Ho
R T
1,46 7 10 46100 7 1406

M, TaKHUM 00pasoM, Mbl MOXKEM MPHPaAaBHSATH BCE OTHOWEHUT,
noJdydyeHHble AasA wrkanaw $&T, ¥ BCe OTHOWMEHHUSHA, IMo-
JydeHHBle AJA WKAaJAb T, ecAd YBEJHUUYUM 3HAMEeHATEeAH
nocaeasux B 10 pas.

B camoM gpese, oueBHAHO, uTO

ey e R R
AT e e e R T R T e
e T fesr e Pa T 2 R g
S ol T ¥ i S ST T T

BriBog u3 sTOr0o TaKkoM:

Ecau B mpomopuusax

tga, tga, _tga

o a) et
3HAMEHATE/JUA HE BLe OZLHOFO nopAAKa, a ABYyX pPAa3JHUYHLBX, OTJH-
YaloumuxXcd Ha €eJHHHLY, TO YIJAb, COOTBETCTByOUIHE G OJ b UIHM
3HaMeHaTeandM, OyAyT HaXOHUThCS NPOTHB HUX Ha mkaJae T, a
COOTBETCTBYIOI{E MEHBIUIUM 3HaAaMEeHaTenAAM—HA MKaJge S&T.

1) tg 34’,38=0,01.
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MNpumeuanne 1. OueBupno, ananoruynoe mpapuiao GyAeT cnpaBeninBo Aas
mKajgsl § 1 § & T B NPUMEHEHHH K HPONOPLHAM:
sing,  sina, sin o,
% a, e dy
Mpumeuanue I Ecam mo cMmpicly 3ajauu GOJALLIMM 3HaMeHATeAsM YiKe
COOTBETCTBYIOT yI/bl wKajbl § & T, TO, 04eBHAHO, NPABHJIO 5TO IPHMEHATE .HENb3A.

Hanpuwmep, nponopuuio
sinx sin 3°

3 70
JCTaHOBHTb HA JIHHEHKe, IOJb3YACh 3THM NPABHJIOM, HEBO3MOMKHO.

ITpuvmeuanue III. Hago umers B BHAY UCKJIOUEHUE, CBSI3aHHOE C TP aBo il
eAnHuOen wkaas D.

UToGEl JIETKO 3alIOMHHTbL 3TO OCHOBHOE MDABHJIO, 3aMETHM, YTO Ha
mkajse S & T nomemaTcss MaleHbKHEe YIrJb, a Ha imkajae §
(amu T) —cpaBuutenbHo 6o bmne, Toraa npaBuao MOXHO chopMy-
JUPOBaTh TaK:

® bLoabuum yeaam omeedarom GoAbULLe SHAMEHAMEN, MAACHOKUM —
MajseHvKue.
IIpumep 2. 3mas, uro
too,. tge, itoa, ltoog | tg20°
25 TG R T el 50 7

HANTY YA &, o 0 0, O
Pemenne Cornacno npaBu/iy o 3HaMeHarejsix yroa o, Gyjuer
Ha mkaJge T, ocragbnsle yrisl— Ha wkage § & T. Yceranosus 20° 1kaJnl

i ' |

oy ag o %
g sy zp 7 G 1 §&T
L Il AU R G T i | R U R e A
l : 171 2 36 50 83
Puc. 82,

T nporus 5 mkaasl D, monyuum (puc. 82):

o =000 @, =1830" ' o, =755 w,.= 3°32°,b.
IIpumep 3. Hafitu x u3 ypasuenus: 5sin3°=0,7 sinx.
Pewenue. IlepennuceiaemM JaHHOe ypaBHEHHE TaK:

sin3°  sinx

o

Tak kak mopsjoK 3HaMenarejst y sinx GoJiblle HA €AMHUILY, 4eM
y 3HameHaresisa sin3°, To x nimeM Ha wKaje §, ycraHOBUB 3° HIKaJbl
8§ & T nporus 7 mxkanst D. Ilporus 5 mkassl D HaxoauM Ha mxajge S
otMeTKy 21°56°.

OreeT x=21°56'

XV. BBIUUCNEHUE TPUTOHOMETPUUYECKWUX BEJIUYKMH 03
[Tpumep 4. arctg 42 s
) 2147
. 12 i gy 1
Pemenue Ecau X =arctg g, T0 1@ X =gm WM S~ =5,

[Mopsnox 214 pasen 3, mopsifox 12 paBeH 2; 1 = tg 45° naxoaurcst’
Ha wmkaje T; sHauut, ¥ Oyfem uckatb Ha mkajde § & 7. Ycranosus
KoHer wkanapl T nporus 214 mkanst D, unrtaem na mxane S & T mpo-
TuB 12 wikanaet D: x=3°12',6.

OrseT: 3°12',6.

® Jamemum, 00HAKC, 4MO UHO20Q PASHULA 6 NOPAOKAX SHAMEHO-
mesed mooscem Owbime yHuumoscera. Bom npumep:

9
o5
v i)
Mpuwmep 5. arctg {55 ="
Paccyxnas tak xe, Kax B mpumepe 4, Mbl NPHUXOJUM K PaBEHCTBY:

Bl
25~ 109°

HO ecsid Telepb Mbl 3aXOTHM, YCTA4HOBHB KOHel wkajas T npoTus
109, mpouects, uyemy papen x Ha wKase § & T, To 3TO HaM He YJACTCH;
wrpux 25 wxanel D Oyner 3a npenesamu mxaas 8 & T. as nosay-
YeHHsA OTBETA MPHIETCS ymoTpedsiTh HadaJbHbl i wrpux wkanst T,
T. €, YCTaHaBJHBATb TAKYIO HPONOPILHIO:

2370 Mol 40
109’ 95 10,9

tox —

A Temepp Mb! BUAHM, UYTO 3HaMeHATeJH —OJHOrO MOPsIAKA, H [O-
TOMY Xx Haijercs Ha wxase 7 nporuB 25 wkasel D, ecau HaAYasmo
wKaasl 7" nocraBute npotus 10,9. Mer nonyunm x = 12°55°.

OrBer: 12°55'.

Gameuanue. To o6crosiTenbCTBO, 4YTO OTBET MOJAYUMTCH HA

25 10,9
wel
KaK Mbl 3HaeM, YIJibl, TAHreHChl KOTophix OGosbme 0,1 m menswe 1,

nomewmwanTca Ha wkame 7.

wkajge T, MOXHO O6blI0 HPEeABHJETH 3apaHee:

§40. [Tponenaiite Bce aTH mpuMephl Ha JHHEHKe.
{448. Haitpure yroaet 8, B, B, B.. B,. P, U3 ypaBHeHHI:

tef, _tgP. tgP, tgP. _tgBs __tgPs _ tg22°
0,024 0,03 0,057 0,123 0,163 0,240 0,326

042. Boucauts x,, x,, ..., X, €Cau
sin 50°  sinx, - . sinx; sinx, sinx
3 2 2 0,5 0,3 0,1
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#43. Bouucants a,, a,, ... , a, ecanu
U g e e e

218 ay a, a, a, ag

©

§44. Halitu x us ypasnenus:
25,61 5° =8,1 sin x.
£45. Haiitu arctg%.

5 5
Yxasanne. Tak Kak — > 1, 10 nckommii arctg— > 45° u ne ymecrures

3 s
Ba mKajge T; OAHAKO €r0 MOMCHO HAaHTH, MMes B BHIY, 4TO €CJH
5 5
x::arctg—g—, tgng,
TO
3
ctgx:—g = tg (90° —x).

TloaTomMy cHauasna momuo HaiitH (90°—x), a sareMm yXKe H X.

Puc. 83.

§46. Panuomaura B 45 M BLICOTHl YIEPIKHBAETCH KaHatamu (puc.
83). Hafitu yrosm @, o6pasyemsiii kanatoM AQ, sakpensieHHBM B TOY-
ke A, B 25 m paccrosinus or ocHoBaHuMsi O MauTHl,
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§47. B xocoyronpHoMm TpeyrodbHuKe (puc. 84) maHo:
a=26,3 em; B=36°, C=71° mnahitu b, ¢, A.

a==17,1 em; B=45°,. C=60°; » b, e A.
a=0,296; B=15° C=26° '» b, e AL
a - 106; B 15— 0% s L e AL
Ykasanue. Bocnonsayfitech csoitctsom A-+B-+C=180" u teopemofi cu-

Hycos (cp. sajauy 142), momus, urto sin (180°—a)=sina.
i48. B kocoyroysbHOM TpeyroJbHHKE AaHO:

a=116,5; A=35°  B=110°, wuafitu b, ¢, C.
a=07 A — 55 B—=63"; » by e, G
a—297= A—11967 "B —231%; Se s g @
a=0,61; A=2°30"; B=3°30"; » bladc G

® Ilpexcde uem pewams caedywuyo 3a0a4y,
HYHCHO BCROMHUMb U3 MPUSOHOMEMPUL cCAy4all pe-
WeHUS MPeYyeorbRUKA 1o 08YyM CMOPOHAM U Y2ay,
npomusgonesicawe My o00Hot us Hux. B smoil szadaue HadO ucciedosams,
umeemca Au 08a pewleHus, 00HO peuieHue UL KU 00HOZ0.

Puc. 84.

i49. B xccoyrosbHom TpeyrosbHuKe (pHc. 84) paHo:

a=90; b=212; A=20°; maiitu B, C, c.
a=4,27, b=94b67 A=12%  » B G e
a=18,3; b=053,6; A=20° » BEE ¢
a=10,06; b=0,15;, A=25°  » B e

Kaxk ysHatb, He fejas cHenuanbHOro HCCACLOBAaHHs, a TOJIbLKO IO
TeM OTBeTaM, KOTOpbie AaeT JHHeHKa, MMeeT Ju JaHHas 3ajada JBa,
OJHO HJIM HH OJHOIO pelIeHus?

O6patuTe BHUMaHHe HA TO, yeMy paBHA CyMMa yrJOB TPeyTOJIbHHKA
B TOM cllyyae, Korjga s3ajaua He umeer pemieHud. Ilpupymaiite camu
MpUMepsl BCeX TpeX THIIOB.

§ 42. TounHo Tak e, KaK Mbl [E€PEBEPTHIBAJM ABHIKOK /s OOBIK-
HOBEHHBIX BbIYMCACHHUHA (cM. cTp. 62), MOKHO €ro mnepeBepThIBATHL U
JUIt TPUTOHOMETPUYECKHX BBIUHCAGHHH. 3Jech, KakK H TaM, 3TO JacT

' GOJIBIION BBHIMTPHIL B C/AydYasiX BBIYMCICHHI C BeJMYHHAMH, 00PATHO

MIPOTOPUHOHAJBHEIMU CHHYCAM HJIM TAHI€HCaM, JAeJEeHHUs] OJHOr0 H TOTO
e YHCJIAa Ha PAJ CHHYCOB HMJIM TAHTEHCOB H T. II.

Urak, BolHeM ABMIKOK U3 JIMHEHKH W BCTaBHM ero ofpaTHO Tak,
4TO0bl TPHTOHOMETPUUYECKHE ILKaJbl OCTAJNACH CHAPYXKH, HO B IepeBep-
HYTOM BHJE, T. €. BePXHsf [Kaja 3aHsjla MEeCTO HUXKHeH, H Hao0o-
por. BxBumem ero mnpuToM B JHHEHKY TakK, 4TOObl Hayasno MLIKaJ
JBHIKKA COBMNAJIO C KOHIIOM IIKaja JjuHeliku. Temeps mkana T y Hac
Gyjger camoil BepxHei, a mKkana §-—camoll HuHe#l. Mbl yxKe sHaem,
uTO TpU lepeBepHYyTOM JBuKKe mikajga C Jaer o6paTHBe BeJU-
Y i H bl yucen wkaasl D (cm. crp. 59), uad, 4to TO Ke camoe, mKaaa D
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naer obGparHble BejuguHbl uMcen Kagsl C. Tenepsh y mac HmeloTCs
sameHsiomue mwrajay C mxans §, Tu § & T. flcho, uto wxana D 6y-
JeT JaBaTh O0paTHBLIE BENHYHHLI CHHYCOB WJM T4HTEHCOB YIJIOB, HCMe-

IIEHHBIX Ha 3THX IIKanax. s
IIpumep 1. IlporuB 30° nepesepnytoil mkanw S na wxaae D

CTOMT X Ba. DTO 3HAYHUT, UTO
1
sin 30°
FaK Kak CHHycbl Ha wmKazse § sakmouensl mexay 0,1 u 1, 10 ux of-
paTHble BeJMYMHBI 3akJjaioueHbl Mexay 10 u 1. : !
£50. Haiitu cosec42°, cosec21°30’, cosec 15°6, cosec 7°15'.
I80. Haiitu sec67°, sec 80°, sec82°30'.

Y kasauue, cosec(90°—a)==seca.

i52. Haiitu cosec5°5’, cosec 1°30’, sec 86°20’,

INpumeuanune O6GparuTh BHUMaHHE Ha MOPANOK!

§83. Haiitu ctg40°, ctg27°40’, ctg6°15’, ctg2°37'. Cpasuurs

¢ 3apaueii §29. ; il
§54. Haiitu tg83°, tg62°, tg56°, tg70°35'.

Ykaszanue. ctg (90°—a)=tga.

= cosec 30° = 2;

® Moo eudum, umo nepegeprymas wrxara T daem npodorsxcesie
obvurortt wrarel T 3a 45°, moasko yugppor nepeseprymor wkaant T
. (e}
Hado uumame He MAK, KAK OHLL HANUCAHBL, a evoumas ux uz 90°.

[Ipumep 2. 3nauenus [/ ob6parHO NPONOPUHOHAbHE! sinq; npu
a=41° spauenve /=1,8. Ha#itn ! ana a=35°, 26°, 17°, 8°. Hasa
Kakux o suauenus [ Oyayr pamusl 2,0; 2,5; 3,0; 5,0?

o o

Pemenune. YCTaHABANBAIOT MNMEPEBEDHYTHIA JBHKOK Tak, uto 41

wkanst § npuxonurcs nporus 1,8 mkansr D (puc. 85). Torpa nporus
JAHHLIX O YuTaloT Ha mKaJje I sHavenus [:

a | 35° % 26° 17° 8°

/) 2,06 | 2,69 | 4,03 | 8,48

d NIPOTHB JAaHHBIX ! Ha mwkane § HCKOMBblE @@

I 2,000 205 103,050

a (36°10'|28°10|23°10"|13°39"

|
Uro kacaercs nopsjkoB,— cp. crp. 66.
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162
gx

185. Buuncants y = 01’
40° n 45°.

156. Tpocet AM, BM, CM u DM, NOJJiepXK UBAIOLULHE PaJHOMAUTy
(cM. puc. 83), 00pasyloT ¢ NOBEPXHOCTBHIO 3eMJH yrael o, =21°,

41°

7 7 T TTITITTITTITT 7T T
7 ///////4/1(1//////41//1//u1111//rugrn//mu{m,uulunu TITTTRT LL)LLALDRRLLIY 1]1'1 1%rr

s e =102 E1BE 202 1258 30 350

Puc. 85.

P, =23°30°, y,=15°40" u 8, =18°. Paccrosuue AO=25 n. Haiirn
paccrosinua BO, CO, DO.

BbluMciennst ¢ TPUrOHOMETPHYECKHMH BeHYHHAMU
0e3 nepeBepTHIBAHUS IBHKKA 00paTHOH CTOPOHOM

§ 43. Jlo cux nop Mbl Jesajiu Bee TPHI'OHOMETDHYECKHE BBIYHCJ/ICHH SI
€ MABHIKKOM, BCTABJCHHBIM OODAaTHOH CTOpOHOH Hapyxy. OpHaxo
ObIBAIOT CJIydaH, KOrjJa 3TO HeyJOoGHO.

Ecin Bo Bpems nJimHHOro pacuera c OGBIKHOBEHHBIMH YHC/IAME HaM
HYXHO HaiTH TOJNBKO OJHMH pas3 KaKOH-HUOY1b CHHYC MJIM TAHTEHC, TO
BHITACKHBATb M NEPECTaBJATb JABHIKOK [Jisi 3TOIO CJHIIKOM JIOJTO.

UTto6el 0GOHTH 5TO MaJieHbKoe HeyJ00CTBO, Ha JMHEHKe clesaHo
oco6oe mnpucnocoGienre. Bozbmem JIUHEAKY C JBHIXKKOM B 0OBIMHOM
TIOJIOKEHHN M NEepeBepHeM ee TaK, KakK NOKa3aHo Ha puc. 86. Ha ee
3a/IHEH CTOPOHE MBI YBHIMM JBA BLIPE3d: MOHHIKE CepelHHbl — CJIeBa —
M TOBblle CcepepuHbl—cnpaBa. B sTHX Bhpesax Mbl HafiieM yixe
SHaKOMLIC HaM LiKaJbl: B npaBoM—S u S& T, B nesom— T (mKaua
S&T B wWem TOXe BHIHA, HO HAa Hell Heib3s JeJlaTb OTCUETOR)
(puc. 87). Ha suyrpenneii CTODOHE 3THX BBLIPE30B MNPOTHUB KaxKIOH
M3 YKASAHHBIX LKA/ HAHECeHbl YEPTOYKH JJi OTCUETOB, KOTOPLIE MBI

OyAem 0003HAaYaThb TaK e, KAK COOTBETCTBYIOUIHE HM LUKAJbI S, T
S & T (puc. 86). ‘

4 /1. 10. Nanos
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Ecan mpl ycTaHOBHM JABHXKOK Tak, 4TOGBl HAa JIMIEBOH CTOpOHE
COBNAJla/ii HayaJbHblE INTPUXH IUKAJ JABHIKKA H JUHEHKH, TO U IUTPUXH
B BbIpe3ax MNPHAYTCSA KaK pa3 MPOTHB Haua/bHOTO MTpUXA LKajbl T

SaT

Puc. 86.

M KOHEYHBIX ITPUXoB wmKaa § & 7. Uro6sl cool6pazuth, Kak MNpH
[IOMOIIHM 3THX IITPUXOB JEJAIOTCSH OTCUETHI, HYXKHO 3aMETHTh, YTO UIKAJbl
'S, Tu S&T coorserctBytor wkage C. [llkasa C nanecena Ha JMIEBOH
CTOPOHE JBHXKKA, TPHIOHOMETPHYECKHEe IIKaJbl—Ha o6oporHo#. Ha

Puc. 87.

BCceX IIKaJaX JABHXKKa (M HAa C M Ha TPHTOHOMETPHUECKHX) Haya/a
H KOHIBl COBNnajgaioT (yOeJHTbCS B 3TOM MOXHO, BBIHYB JBHIKOK
H paccmorpeB ero). Ho B TakoM cayuae sicHO, 4TO KOrjga Mbl BbIJBH-
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raeM JBHMKOK (Hampumep, HanpaBo), TO KOHel mKaJdu D n
COOTBETCTBYIOUUH WTPHX B IpaBOM Bbipese (Hanpu-
Mep S) oTmMeuailT OJHOBpeMeHHOo Ha wkKkaJe C ¥ Ha

YepToyKa S

,.llllllllllllll\ll?lﬁlllll’llllH
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Puc. 88.

mwxaJge § odHo u mo se mecmo (cM. puc. 88, Ha HeM H30-
6paXkeHbl OJHOBPEMEHHO H TMepefHsAs H 3aJHAS CTOPOHHl JHHEHKH).
Hnaue rosopsi, BOT KakKoe HMeeTcs

INPABHJIO AJ151 OTBICKAHHMSI CHHYCOB IIPH IIOMOLIX BBIPE3A B JIMHEHKE:

Konen mkansr D ykasbiBaerT Ha wmkaJje C BelHYHHY CHHyca yrJa,
OTMEYaeMOro MTPpHXOM S Ha wkanxe §.

CoBeplieHHO aHaJOTHYHOE MPaBMJO OYJET CrNpaBelTHBO JJIs LIKaJbl
S & T nu wrpuxa S & T.

157. CocraBbTe 3TO MNpaBHJIO, NpoBepbTe ero (HaiJd MHpH ero
NMOMOIIM sin 3° M CBepHUB OTBET C pelleHneM npumepa 3 B § 38, crp. 82),
AKKYPATHO 3aIlHILIATE 3J€eCh:

[IPABHJIO OJIS1 OTBICKAHUA CHUHYCOB M TAHTEHCOB MAJIBIX ¥YI'JIOB
IMPY ITOMOIIU BBLIPE3A B JIMHEMKE

Jluist oTbIcKaHWsl TAHreHCOB YIJIOB, GOabIHX 5°437, HYKHO HCIOJb-
sopaTh 1kany 7. EjMHCTBEHHOE OTJMYHE OT ONHCAHHBIX YiXKe IIPHEMOB
OyseT 3Jech 3aKJl04aThbCsl B TOM, YTO JABHWKOK NPHJAETCS ABHraTh BJIe-
BO (TaK Kak BbIpe3 HAaXOMUTCA cJeBa) M BeJIHYUHY TaHreHca OyJer
yKasbiBaTh Ha wkKaje € cOOTBETCTBEHHO 3TOMY He KOHel, a HayaJo
mKaasl D.

4%
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158. CocraBbTe COOTBETCTBYIOUIEE NPABUJO H, TPOBEPHB €ro (cp.
npuMep 2 B § 38, crp. 79), s3anmiuute:

INPABHJIO OTHICKAHHS TAHTEHCOB IIPH [TOMOIIH BBIPE3A B JIMHEMKE

® Bcee npasunra o nopadke u eeaudUHe CUHYCO8 U MAH2EHCO8 CO-
XPAHAIOMCA npu 3mom cnocobe.

159. Eciu Mbl BoABHHEM JIBHIKOK BJIEBO, TO HAyaJo WKajgsl D
OTMeYaeT Ha wwkajne C TaHreHc yrja, CTOSIEr0 MPOTHB YepPTOYKH 7.
Hokaxure, 4To KoHeln WKaJab € oTMedaeT Ha mWKage D
KOTaHTeHC TOTO Xe yrJja.

Ykasauue. HcnonnsyiiTe BO3MOXKHOCTE

[peJcTaBJeHHss MPONOPUHH Ha
wkanax C u D (cp. crp. 36).

I60. YUro maer navamo mkassl C Ha mkane D B cJlyyae BBIIBH-
FaHusl JBUKKA BIPABO?

. s
161. Haiitu arcsin = TPH NOMOWHK Bhipesa S.
Ykasanue. 3ajaua Oyger peuleHa, eciH MB NOJYYHM BEJMUHHY OTHOIIe-

3
HUA 'g‘ Ha wkajge C Haj KOHLOM wwKaasl D, ,U.OCTPII‘HYTI) 3T0r0 MOXKHO, OINATh-

TaKH COCTaBJIASA NPOMOPIHH.

[lepeson rpapycoB B paguaHbl U 0GpaTHO

"

3Hauku 0°, o', o

§ 44. Ha GoabmuHctBe suneek Ha wkase C uau D (a HHOrZA u
Ha 00eHx cpasy) HaHeceHbl 3HAUKH:

O %%0 =57,30 (Tounee, 57,29578),
"= 200 _ 3438 (rounece, 3437,747),
o' =200 906265 (rounee, 206264,8).

Bce sTH uncna jaor BenuuMHy pajguaHa (o) B rpagycax (o°),
MuuyTax (Q') m cexyHnuax ().

Ha Hexkoropbix nunefikax HaHeceH elie 3HauOK Q,, MAIOMWIl BEJHUMHY pagHaHa
B METPHYECKOH yrioBoHl Mepe—B COTBIX JOJISIX <CaHTHrpaja». B MeTpuueckoif
CHCTeMEe YIJIOBBIX Mep NpsiMofl yroua genutcst Ha 100 rpamoB # Kampwll rpaj Ha
100 canTHrpamoB, Tak uToO

400-100-100
S e

= 636 620.

a
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Ym)'rpeG.nﬂ'rb €ro IOYTH He NPHXOAHTCSA, TAK Kak MeTpHYeCKass CHCTeMa yrJao-
BbIX M€p NOKa He MoJIy4uJa IIHPOKOro pacnpocTpaHeHH .

Kak ynorpe6asaTh suauku @°, @', o”— sicHo.

Ilpumep 1. Ilepesectu 0,6 paguana B rpanycel.

Pewenue. OueBnano, rpagycuas Mepa yraa B 0,6 pasguana
pasua 0,60°. YwmHoxaem 0,6 Ha @°, moayuaem: TPU—YEeThHpe—
—uers pe. Tlopagox o°—zsa, nopszok 0,6 —nyab. BHXKOK momed
B1eBo. Ilopanok npoussenenus — gpa.

OrBert: 0,6 paguana = 34,4° = 34°24",

162. TlepeBectn sToT Xe yroa (0,6 paguana) B MUHYTH H CeKYHJH.
® [lopsdox @°—dsa, o' —uemuipe, o' —wwecmo.

163. Ilepesectu B MunytH 0,02; 0,175; 1,06; 0,831,

164. Ilepesectn B cekynms 0,003; 0,001365; 0,52.

165. B xoHue mnpoumioro Beka 6bu NpenIokeHn (GaHTACTHYECKHI
TNIPOEKT TOJ3EMHOH CAMOKATHOH JNOPOTH, COeNHHAMEH o psAMoi
JuHEH MockBy ¢ Jlemunrpagom (puc. 89).
Ilop kakum yriom yxoauna 6wl jopora B
semato B Mockse u B Jlenunrpane? Paguyc ,»0"

6 Wi a
demHoro wapa 6,37 -10° u, paccrosinue Mmexay o
MockBoit u Jlenunrpanom 650 gm = 6,5.-10° m
(o roBepXHOCTH 3eMJin).

IlepeBon rpagycHbix mep B pagmanubie
TaKXe He IPENCTaBJISeT 3aTpyIHEHHIL.

IIpumep 2. Tlepesectn B pajguansl
18°20'32",

%,
s
3

\7

Puc. 89.

Pemenne 18°= !éi: paguanoB = 0,3141 (mopsanok 0° = -2),
20’ =§—9 »  =0,00582 (nopsnoK @’ = -4),
39" =g§ »  =0,0001/55 (mopsifox o = +-6),

0,3201 ).

Otser: 18°20'32"=0,3201 panuana.

® /3 smoeo npumepa 6udHO, 4mMO NpU GbIMUCICHUL HO AUHeliKe
dasamo cexyndol 0an yeroe yoe & 18° (a 0aa 66abuwux u nodasro)
Oecnoaesro. Imo Gydem sa npedesamu mourocmu AuHeilKL.

') JInmuue uudpul B BHpaNKEHUAX MHHY? M CeKYHJH OTGPOIIEHHl BBHAY TOTO,
9TO Clefylomas undpa B BLIPAKEHHH rpajycoB HeH3BECTHA, H, CJIEJI0BATENILHO,
nHcare uuGpH Kajbie UeTBEPTON — HANpacHBIH TPY X,

4 1. 10, MNanop*
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§66. Ilepesectu B paguannl 57°36'; 24°19'; 10°35".

§67. Ilepesectn B panuanbl 2°40'36"; 57'36"; 2'27",3.

§68. BoiuucauTh IJIONIANb KPYroBoro cekTopa pajauyca 1,6 m u
C LeHTpasbHbM yriom B 8°36’.

@ Ha mnekomopeix aunelikax 3Hauka 0° Hem. B amom cayuae
MOMCHO UAU 3QNOMHUMb €20 BHAaeHue:

b liars |

UL NOAbL30BAMBCA 8Mecmo Q° Opobblo:

180
E
ucxods u3 moeo, 4mo
0 _ 360 _ 180
P2 v

Mpumep 3. Ilepesectu B papguann 16°.
16.n

16
Pemenue. Briuucasem g5 BMecto Pk ( Boluncnienne penaercsa

o o . a-b
OJHOH YCTaHOBKOH JABHIKKAa MO THNY BhIpameHHH T) Honyuaem
ABa—ceMb—aeBATb—ueThipe. Ilopamok 16—pBa, mopsagok

n—onauH, nopagok 180—rtpu. INopajgok pesyabrara 24 1—3=0.
OtBet: 16°=0,2794 papuana.

CHHYCBI H TaHTeHCHl yriaos, MeHbmHX 34’

§ 45. lo cux mop Mbl paccMaTpHBa/NH TpPUrOHOMeTpHUeckue (yHK-
uuu yrios, 6éaemux 34',38.

169. Ilepesenute B paguansl 34’,38, IlosyuuB OTBeT, MOCMOTPHUTE,
CKOJbKHM MHHYTam paBHO @' (cm. § 44, crp. 100).

Ham yxe wussectHo (cM. crp. 78), uyro 34',38—>3T10 TOT Yyroux,
¢ KOTOpPOro HauuHaercd mKana S & 7, Hnsa 3T0ro yriaa ™Mbl uMeem:

sin 34,38 = tg 34,38 =0,01.
Pemasn samauy #69, Ml TosbKO YTO Hauwid, 4TO
34,38 =0,01 panmaua.

Buison oTcroma Taxoii:

Jan yeara 6 34’,38 geauduna cunyca @& mareeHca yce OKA36(80EHICA
pastot eeauuure camozo yeara (6 paduawax). To ogce camoe b6ydem u
odan yenos, merouux 34',38.
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Taxum o6pasom:

® /laa yenos, He npecocxodsuix 347,38, cunycot u maneercor 6ot~
HUCAAIOMCA, UCXOOA UB COOMMOUICHUS:

sino=tga=a,
ede a—y2on, evipadcennslii 6 paduanax.
170. Haiitu sin3'32"; 1g 26'21"; cos89°42'31"; ctg 89°30’.
Yxasanmue. Cpabuute sanaun i28, 129, 121, 132.

! i71. rOpMUSOHTaJ]beIM napannakcom me CosHua HasblBaeTcs yrod,
0OpasoBaHHBIM NpPAMBIMH, coenuHsiowumu nentp Comnma S ¢ HEHTPOM

.

Puc. 90.

3eM.HHUT H ¢ TouKoil A na nosepxuoctn 3eman, npuuem yron TAS—
npsamoii (puc. 90). :

Ha6mopenuamn mnafineno, urto
o= 8",80.

Haiitn paccrosame TS 3eman ot ConnHua, eca
36MJ]H)=6370 KM. ? H a (paﬂHyC

® Ymobol seeue sanomuums, Kax nepesodam paduaner 8 epadycel
i1 0bpammno, samemum, 4mo:

a) 0aa smux yereil Ha AuHeliKe ecmb SHAUKL
o
e ¢ ¢

(smu  sHauKU—4vucCraQ uMeHOBaMHBLE: epadycet,  munymet
CeKyHObL); i

0) paduanbi—4ucaia omeseuenHbie,

6) nepeeods paduaret 8 epadycer (uiu 6 MUHymeot, uiu 8 cekyudel),
MbL U3 OMEAEHEHHO20 YU CAQ Oerqaem UMEHOBAHHOE U nomomy 0ol
MHOM UMb Ha 0° (uru o, Q");

’

) nepesods epadycet ¢ paduawsl, Mol Haobopom, yHULMoNcaem
Haumerosanue: noaydaem OmMeAeHEHHOe 4YUCAO, 3Haqum, B3decb Hado
(o] g ”
deaumo na o (uiu @', ¢').
4**
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[Ipeo6pa3oBanne HekapTOBBIX KOOPAHUHAT
B NOJSApHbIE M OGPaTHO

§ 46. Boiuucsienne MONSPHBHIX KOOPIHHAT TOYKH IO €€ JIeKAPTOBBIM KOODAHMHA-
TaM H OOPaTHO— JEKapPTOBHIX MO MOJSPHEIM—BCTpEUaeTcss Ha NPaKTHKe BechMa
uacto. [TosToMy nosesno yMmerb Nosb30BaThCs JUHEHKOH A peIUEHHS 3THX 3ajad.

IlexapToBbl KOOpAHHATH (¥, y) BBIpaNKaloTCs uepe3 HoAsipHbie (r, @) mocpen-
ctBoM ¢opMmy: Al

x==rCos Q,
y=rsinQ.

Boiuncnienue x u y no 3tuM (opmysaM HHKaKHX TPYHAHOCTeHd He MpefcTaBiser
H BHIOJHfAETCA cnocofamd, ykasauHeIMM B § 39. EjuHncrBeHHOe saTpyaHeHue,
C KOTOPHIM 3JIeChb HHOT[A TMPHXOAHTCSA CTAJKHBATHCH,— T0 BBIYKC/ICHHE B CJyuae @,
6U3KOr0 K Hymo Hiad K 90°17),

OnpejenuTs B TNepBoM CJaydae cOSQ, a BO BTOPOM Cjayyae sin@ Ha NuHelike *

3aTPYJAHHTENBHO, H B 3THX CIYyYasiX MOXHO MOCTYNMaTh TaK:
1) [pu ¢, 6auskom x 0°—cHavana HaliTh y=r sin @, 3aTeM OnpeieNHTH

Y

X= ——
g
2) lpu @, 6nu3komM k 90°,— cHauana HaliTH X =r COS ¢, 3aTeM ONMPEILTHTH

X
e = D i P e ———
y=uxtg p=xctg(90° —@) E 0 —¢)

[Tonsipuele KOOpAHHATHI BHIPAXKAIOTCS 4Yepe3  JeKAPTOBHL MeHee YHAOGHBIMH
dopvynaMu:

-

= arctg—z- ’

r=V¥ x4~

UYro kacaercst mepBOR M3 HHX (WIS BBLUHCJAEHHS ), TO BHIUHCACHHS TAKOTO
pora Oputu yxe pasoGpaHsl B § 38, M 3Meck MOXKHO CJleIaTh TOABKO HECKOJbLKO
3aMedaHuil A YIPOUIEHHS BBIUUCJAECHHI,

Ecnu p—wmenbmee u3 uncen |x| u |y|, a g—Oosbiuee, T0 npexje scero
BBIYHCJISIETCS YTOJT

o=arctg qu H

TaK Kak
p
—_—= lo
q
TO
a << 45°,
Korza naiigen yron «, To yron @ ompenensieTcA 1o HeMy Tak:
a) [x[>]y], b) [x] <lyl,
1-5 yeTBepTH: P=a 9=90° —a
2-51 » 9=180°—aq ¢=90° 4o
3-1 » ¢=180°4-a ¢=270°—aqa
4-51 » P=360°—aqa P=270°+4a

TTposeputs 3TH (HOPMYJBI JETKO, YYTA SHAKM M aGCOMIOTHbIE BEMHIUHEL X U Y,

') Hpeanonaraercs, uto COSQ M sin @ MpuBeNeHH K IEPBOH YeTBEPTH.
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Jlast BBIYHCTEHHS £ NPHXOJAMTCA TPHMEHSTH opmyny, Heyao6Hyi0 Tem, urto
B Hee BXOIMT CJOKEHHE, BhiHC/eHHE r MOXHO BHINONHATH HJIH CHOCOGOM, YKasau-
HbIM B § 48, WM NPH NMOMOWM TAKOrO MpHEMa: eciH
P M g HMEIOT Te e 3HaUeHHf, 4TO M Bhllle, TO,
ouesuaHO (puc. 91):

a
r=q+ptg 5.
(Tax xax tpeyronsnuk OPA— paBHoGexpeH-
HbIH, TO, onyctHB u3 O BHICOTY Ha CTOpoHY PA,
MBI MTOJIYYHM TPeyro/ibHHK, MOAOGHHIE PBA.) 7
Korxa ussectHo @, TO r no stoii ¢dopmyne Ha- ~ Puc. 91,

XOAMTCS TOYHEe H MpOILle, YeM TO  OOLIYHOA (hop-

: et
mMyse ¢ kopHeM. Uien tg 70651!;}{0 MHOrO M€HbIUe MepBOro 4jeHa; Tak Kak ¢ > p,

10 tg ; < tg 22°30" =0,414,
IIpumep. BEYHCINTS NOASPHBIE KOOPAHHATHL TOYKH (—1,87; 5,65),
Pemenune x=—1,87; y=>5,65; p=1,87; g=>5,65; 2-1 uersepTs:

a=arctg R0~ 18°18, F=99 | g=90°+18°18 =108°18"
ptg 5 =0,3012, g=5,65

r=>5,65+40,3012 = 5,9512
OrseT: '
r=>5,9512; ¢=108°18'.
172. Buunc/uTh AeKapTOBH KOODPAHHATH TOYEK:
r=2,36 7,92 6,05 1,316
9=36°  139° 182°30 94°20’
173. Boiuucnnte NONSAPHEIE KOOPAHHATHL TOYEK:

=1,32 —16,3 —572 238
y=3,97 31,5 —031 —1.69

Boruucienue mopyas, aprymenta, AefCTBHTENbHOH M MHHMON YaCTH
KOMILJIEKCHOTO 4HCJa
§ 47. Briuncinienne MONSIPHBIX KOOPAMHAT TOYKH MO ee leKapTOBLIM KOOD/HHA-

TaM MPHXOJUTCH BHIIOJNHATH, B YaCTHOCTH, MNPH BBIYHCJICHUH Moaynda ¢ U apry-
MEeHTa @ KOMNJIEKCHOTrO 4HCJa

2=x-tyi.

r=l2l=VETR

Pp=arg z=arctg %— 5

Kak usBectHo,

Taxum o6pasoM, st OTHICKAHMS MOMNYJS H apryMeHTa KOMIIEKCHOrO qdcia
MOXHO HCIOJIb3OBATH OMHCAHHEIE BRIIE I PHEMBL,

MoxHo, onnako, mponenats STH BHYHC/JEHHS W ADPYLHM CIOCOGOM, € TOMOMIBIO
TPHTOHOMETPHYECKHX LIKAJ,

DroT Cnoco6 OCHOBAH HA H3BECTHLIX COOTHOMEHHSX MEXJy CTOPOHAMH H yria-
MH B HpAMOyronbuoM TpeyroasHuxe. Ouesuano, B Tpeyronsuuke OPB (puc. 91)
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GyzeM umeTh

r— ]/p2+q2, p=qgtga, p=rsina.
Otciona .
r=p/sina,
€CJIM YroJl ompejiesieH Tak, uTo
gtga=mp.

YcTanaBnuBasi KOHelL IIKaJabl TAHTEHCOB MDOTHB ¢ Ha lukade I, M Haiizem
NpOTMB p Ha 3TOi IIKaJe TaKoi yroax @, KOTODHl YJOBJeTBOpPsieT NOCJeJHEMY
paBeHCTBY., DTOT yros M GyJeT HCKOMBIM apryMeHTOM. Paajenus sateM p Ha sin @,
Al 4Yero K BHBUPHOH JIMHHH HAaJO NOABECTH Yroj @ Ha wKajle § ¥ NPOUHTATh
OTBeT Ha mKaJje D NpoTHB KOHIA IIKaJbl §, Mbl TOJYUHM MOAYJb.

Crnoco6 3TOT WHPOKO NPHMEHSIETCS] B 3eKTPOTEXHHYECKHX pacuerax ’).

Ilpumep 1. Halitu Moayab u aprymeHT umesaa |
z2=4-3i.

Crasum konen, mkansl T nporus 4 na wmxkane D. Berynmox crasum mpotus 3
na wkane D u ynraem na mwkajse 7' npotus BU3HPHOH JuHME yroa 36°53'. Ilepe-
IBHTaeM JIBHXKOK TakK, 4ToGbl MPOTHB BH3HPHOH JHHHE Bcrtaa yroa 36°03° Ha
wxane S. Ilporus konuna wkanst 7' ynraem Ha mxajie D orBeT: N g Thb.

Taxum oGpasom,

P=arg2—36°03', r=|z|=0.

Jas Toro uto6bl BHIUHCJMTH JeHCTBHTENBHYIO H MHHMYIO YacTh KOMIJIEKCHOFO
YHCJa N0 ero MOAYJI H aprymMeHTy, Hajo IeHCTBOBAaTh B OGPaTHOM MOpSIKeE.

YcTaHOBHB KOHel, IIKAJbl TAHTEHCOB INPOTHB BEeJHYHHE MOAyJAs Ha wWkajae B,
craBuM GeryHOK NpPOTHB BeJMUHMHbLI apryMeHTa Ha IIKajle CHHYCOB M uWTaeM Ha
wkajse D Benrumuuny p, T. €. MeHbIee M3 uucen |x| u |yl|, sBAsIOmMEXCH
a0COMIOTHEIMH BeJHUYHHAMH JeHCTBHTE/IbHOH M MHHMON YacTH Hallero KOMIJIEKCHOro
uucna. Yrobsl HafiTu ¢, Hajo, He Tporas 6GeryHKa, NepelBUHYTh JABHIKOK
Taxk, 4yToObl MOJ BH3HPHOH JHHHEH OKasajach BeJMUYHHA APryMeHTa Ha LiKane
TaHreHcoB. Torza KoHell MIKaJbl TAHTEHCOB MOKa)er Ha MmKajge D uucao gq.
Bennuuny m sHak yucen x W y MOCJE STOTO JIETKO ONpee]HThL MO BeJHUHHE yrJja.

-Ilpamep 2. HaliTh JeficTBHTENBHYIO M MHHMYIO YacTh KOMIJIEKCHOTO YHC/IA
2=8el'3%°

CraBuM npaBbifl KOHell IIKaJbl TaHreHCOB npoTuB 8 Ha wkane D. Ycranasnu-
BaeM BH3HMDHyI0 JuHHIO OeryHka nporus 30° Ha IiKajJe CHHYCOB H HYHTaeM Ha
wkajge D ducno yeThH pe—HOMAb—HOAb, Takum o6pasom, p=4,00.

Iepenpuraem IBHXKOK Tak, 4To6bl NOJ BH3HDHOH JHHHeHl GeryHKa OKasaloch
30° ma mkaje TanreHcos. [IpoTHB KOHlIA WKaJbl TaHTEHCOB uMTaeM Ha wwKaiae D
YHCN0: mecTbhb—JAeBsITh—TpH. 3Hauut, ¢=06,93.

Tak kak yroam 30° JieXXHT B NepBOil ueTBepTH M MeHblue 45°, TO W MHHMas
HacTh y M JeHCTBHTENbHAs 4acThb X KOMIJIEKCHOTO 4YHCJa 2 OyAyT NMOJOXKHTENbHbI
H, KpoMe Toro, y < X.

Taxkum o6pasom, z=16,93-4,00i.

Mpumep 3. Hailtu nefiCTBHTENBHYIO M MHHEMYIO YaCTH KOMIJIEKCHOrO YHCJa
g=14,0¢%12%,

IlpuBozum apryMeHT K nepBOMY OKTaHTY:

120° = 90° -}- 30°.

. ) Cu., nanpumep, Il. K. Axyanwnn, Pacnpoctpanenve saekTpoMariutioi
sHepruu no mporonam, Ceaspuszar, M., 1937, ctp. 325—332.
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Taxum o6pasoM, BBIUHCJEHHS HAJO BECTH IJsi yraa 30°. CraBuM JieBBH KoHeln
IIKAILl TAHTEHCOB NPOTHB uHcsia 14 Ha mkase D u uwutaem nporuB 30° Ha mwkane
CHHYCOB 4HCJIO C€Mb—HOJNb—HOJb Ha mKajle D. 3uauur, p=7,00.

Caenras fauioK, noasojum 30° MKajsl TAHTEHCOB K BH3HPHON JHHHH GeryHka
H TPOTHB JIeBOTO KOHUA IIKAJbl TAHTEHCOB YHTaeM: O AH H—/ABAa—OJH H—/B a.
3uauur, g=12,12.

YuuTblBasg -BeNHUHHY apryMeHTa, BHIHM, uTO JeHCTBHTEJbHAS YacTh HAWEro
KOMIIJIEKCHOTO YHCJIa OTPHIlaTeJibHa H MEeHbINe MHHUMOH YacTH Mo aGCOJIOTHOH BeJu-
uyune. Takum o6Gpasom,

x=—17,00, y=-412,12;
=—7,00412,12;.
174. lpeo6pazosats k BHAy re® KoMmmiIexkcHHe gncaa:

8+Ti; =1,743,6i1 —0,9—1,6i; —0,03— 0,611,



XVI. BBIYUCJIEHUE HEKOTOPBIX BBIPA)KEHMH,
NMOJIYYAEMbIX NMPHA NOMOLUU CJOKEHHSA U BBIYUTAHUSA

§ 48. Muorue BhlpameHHusl, 4YacTo ymorpeCJseMble B TeXHHUECKHX pacuerax,
DONYYaloTCsl NPH NMOMOLIH CJOMEHHS H BHIUMTAHHS, HampHMep:

x=Va+ b3 %::71{;};%, Vx=Va + Vb ur n

Korma npuxoiuTcst BHIYHCJISATE MHOrO OJNMHAKOBBIX BLIPAXMEHHH Takoro poza,
nojieseH OCOOBLIH TpHeM, MO3BOJIAIOMMA BBHINOJHUTE BCE BBIUHCJHEHHS IIEJHKOM,
BKJIOYasl CJIOXKeHHe M BHIYHTAHHE, Ha CUETHOH JHHeHKe.

Yro6el' serue pas3o6paThCss B JaJbHEHINHX TNpHMepax, PAacCMOTPHM CcHauana
npocreiiiee BeIpaXkKeHHe 3TOro poja:
aib

IIpuem, ymorpebasiomuiicst A/ CJIOKEHHS HA CUeTHOM JHHeilke, 3aKJIOYaeTcs
B 3aMeHe CJIOXKEHHS C YUCJOM b CJOXKeHHeM ¢ eIHHHIeli. YCTaHOBKAa Ha
JvHelike usobpakeHa Ha puc. 92.

a Ib : a—+b
| I 1
] 1 WS
a>a !
Puc. 92.

anMeHﬂﬂ npaBuJIO O NPONMOPUHAX, HMEEM, OUYEBUJIHO:

X

Il

z—-l =]
I

. e SR (%—l—l):b—]—a:a—l—b.
Z41 2

SRS

Taxkum o6pasoM, AJsi MONYUEHHS CYMMBI @-+b ycTaHaBiauBaeM OLHO CJaraeMoe
Ha mkane C mpotuB 1| wKamasl D; NPOTHB BTOPOTO CJaraeMoro Ha likajge C uyuTacm
NpPOMEXYTOUHBIH pe3ysbTaT Ha wWKale D; noGaBisieM K HeMy € AHHHIY H NPOTHB
NOJIyYeHHOT0 YHCJIa Ha mwKane D HaXxomuM onsTs Ha mkane C CyMMmy.

XVI. BLIUUCJTEHUE HEKOTOPBIX BBIPA)KEHUA 109

175. Kak nmonyuaercss pasHoOCTh?
176. Tlpogenary neiicreus: 2+43; 542; 2,5+6,5; 847, 5—2; 5,5—4,5.

® Koneuno, ynompebasme aunelixy 0aa npocmoeo cAOKCEHUS 6ECCMBICAERHO,
MO K02da caodceHue 6xodum @ Kawecmee npoMescymouHozo Oelcmeus 8 Gopmyare

muna Vaz—l— b%, 9mo moocem 0KA3AMbCA BbILOOHbIM.

V a® & b + &

Ipn BEYHCIEHHH TaKOrO BHIPAXKEHHS MNPHXOXHTCS CKJaALBAaTh KBal-
patu. IlosToMy cxeMa cJoOMKeHHS, JaHHAs Jns cayuas a--b, coxpaHsercs
C 3ameHOH wkanwl D, caymuBmed i NPOMEXKYTOUHBIX Pe3yJbTaToB, WK aJd o# A
(puc. 93).

rg — E -+ 11
| [
1 I e
Ta? T Y
a Sl [Va?+b?
K
Puc. 93.

Tpu sTOM OKOHUATE]LHBIA Pe3yJbTarT (]/-a2+b2) noJayJyaercd TaK e, Kak H B
cayuae mpocToit cymmsl (@+b), onsTe Ha mkane C. byksa E na puc. 93 o6o-

5 b?
3HauyaeT NPOMEXKYTOUHHI pe3yabTar §=? 5

MMpumep. Buuucauts V1,252 + 22,

£(2,56) E+1(3,56)

1,1 12 1,3 1,4 1,5 1,6 1,7 1,8 1,9

. .
[T eI T

NERGEEY, ENESRRENENR
NG MiunniEan

1,9

1 7
125 - 200 (236

Puc. 94.

Crasum 1,25 mkanet € (puc. 94) nporus Havana mxansl D W 3aMeuaeM nmpoTHB
aBoiikn mKanel € uncao §=2,66 nHa mxane A. Torpa nporus E--1=3,56 na

mkane A BafizeM Ha mKajge C pe3yJbTar: V1,258 122 =2,36.
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™

ARRE]

§77. Buuncauts V 3,462 4,128, V 6,952+ 1,162, V 2,472 15,672, V 3.1°—1,52,
V0,922 +1,12%5 V2,12—1,68.

BaMeuauune, Hymro ywumoeamo nopadox & wu, ecau HYwHo, npumeHamo
nepebpocky Osuicka.

IBRARNERARRRRRINNNIE

\\\I\\\\II\\\\\}
14

Briparkenust BHaa V ®F 0% MOXKHO BLIUHCIATL elle H JApYyruM crnoco6oM ¢ Mo-
MOLILIO TPUTOHOMETPHUECKHX wmKaJs, [INs 9TOr0 HAajO BLIHYTh JBHXKOK H3 JIHHEHKH
H BCTaBUTb ero oOpaTHOH CTOpOHOH TakK, uToObl IIKaJja TaHrencoB T OKasaznach
HemocpencteeHno Hajy wkanoi D. Ilocne storo najzo nocraBuTh KoHel mxanwsl T
(rze crout 45°) mporuB 66a bW eETrO H3 uHCeN @ M b Ha mKaise D, a GeryHok
YCTaHOBHTb NMPOTHB BTOPOTO (MEHBIIETO) M3 3THX JBYX UMCeJ, B3sIB €ro TaKke Ha
mwkayne D. 3areM ciaeiyeT mnpovecTb yroJ, OTMeUeHHBIH OeryHkom Ha mkane T H,
E;I'I(Z 54) He cABHUrasg 6GeryHKa, NepelIBUHYTh JBHIKOK TaK, YTOOL K BU3HPHOH JIHHHUH
7 nojouie]] TOT K€ CaMBiil yroJd, Ho yXe B3sTHH Ha mkajJge CHHY-
coB §. Torna xoseu wmkasnel T OTMETHT Ha mKaje D HCKOMBIH pe3yJsbTar.
dror crnoco6 TomaecTBeH onucanuomy B § 47 Ha cTp. 106.

T
3

T

TTErrrT TTTITTTTTITTIT T I T I AT JIT I I I I IiIreT LR R RRAARAEE NGRS RERARRARAARSAREREARAREARARARA AASARRRIREARERRRER)
A A R i RIS TR e Y U e B R

MUY

® Coobpasume, kKax ¢ nomowblo MPUSOHOMEMPUYECKUX WKAA MONCHO HAX00umb
soipascenus V a®— b
1 + L
A :
RN R A AN PR, =

YroObl HalTH X H3 TAKOTO ypaBHEHHS, HYKHO CNOXHTH OGpaTHEHE€ BeJH-
Y ¥ HB JaHHBIX YHCEJ H B3dThb 06GpPAaTHYIO BeJHUHHY pe3ynbrarta, [asa aToif onmepaumn
MBI BOCIOJIb3YEMCSI CBOHCTBAMH IepPeBEDHYTOro JIBHKKaA. IlepeBepHyB JABHKOK H
B35IB B KaueCTBe OCHOBHOH [mKaJbl (Ans YCTaHOBKH @, b W mojiyueHHs X) BCe Ty
e wkany C (Tenepb NepeBepHYTYIO), Mbl MOJydHaeM B KauecTBe IIKaJbl OOpaTHBIX
BeJIHUMH JJis1 uncesn wkajaul C mxany D. Tlostomy cxema caoskenus coxpansercs,
€csil MBIl ymoTpe6Isiem IJisi NPOMEXKYTOUHBIX Pe3ynbTaToB mikajy [ (ZaHHbIE 4HCaa
H OKOHUaTeJbHHIH pe3yJbTaT HAaXOJsITCS Ha mepeBepHyTOH mKaje C).

: 1 1 1
Mpumep. Pemnrs ABHEHHE =z = —Fr = —,
E(|,54) i - 597 1,03 x

[NepeBepHyB ABMKOK, cTaBuM 2,97 mkansl € NpoTHB Hauana WKaj JHHEHAKH
(puc. 95). Ilpotus 1,93 mkanet C Haxomum Ha wmkane D: E=1,54; E41=2,54.
Bosepamasce Ha mkaay C, noayuaem x=1,17,

i78. Pewnts ypaBHeHHS:

1 1 1 1 1 1 1 1 1
5,55 ' 3,96 «x° 1,165+2,68=‘x“ '7,05""3,15—?'

HBREE) SEAEUBNNENREREREA

1,93

@ Cxema eviuucrenus ocmaemcsa 60 6cex cayianx 00HQ U Mma Je: MEHAIOMCA
IMOALKO npumerHaemble ULKQAbL,

,0

2,97 —

0,

Puc. 95,




XVil. 3BHAYKH, HAHECEHHBIE HA JIMHENKE

n=3,14159 | A, B, C, D
0 ]/%zl,l2838 C
C.=V Y_356805 | ¢
M= L_o031831 | 4, B
|= 5=0,78540| A4, B
= D_57,2% | ¢
¢ =34378 | C
o’ =206265 | C, D Byksw A, B, C, D
e, —636620 | C, D Hinanax. | Banomcn
1 — V 2g=4,429 C NaHHHA SHAYOK.

§ 49. Ha sumefikax pasubix cucTeM ObBAIOT HAHECEHH H pasHble

BHAUKH. O6b1q§10 Ha JIHHEHKe HAHOCATCS He BCE IePEeYHC/eHHbIe 3HAYKH.
3nauky M, ¢° u ¥ BCTPEYAIOTCS peke OCTAJIbHBIX.

3nauku M u | HaHOCATCA OOBIMHO B NpaBOU MOJOBHUHE LIKAJ
Au B

3HauoK VY GwlBaeT moJesen IPH THAPaBJAMYECKHX DAcueTax, NpH
KOTOPLIX 4acTo GhlBaeT HyXHa BenuunHa V 2g.

YNoTpeGsieHHe OCTAa/NbHBIX B8HAYKOB SICHO MJIH Ke GBUIO yxe
paso6paso.

Ha cneumansusix anmefikax (s 9JIEKTPOTEXHHKOB, XKeJ/e300eToH-
IHKOB H T. 0.) €CTb MHOMO JPYTHX CIELHAJbHBIX SHAYKOB, YIOTpes-

JIEHHEe KOTO[U)bIX paaénpae’rca B PYKOBOJACTBax (I)I/IPM, BBIITY CKAIO X
TaKHE JIMHEHKHU.

XVIIl. PELIEHUE YPABHEHUA

KsanpaTHbie ypaBHEeHHS

§ 50. Ilsa peleHus KBaJpaTHOrO ypaBHEHUS HA CYETHON JHHEHKe
ero HaJ0 HpHBeCTH K oco6oMy Buay. Bor Kak 3T0 Henaercs.
JaHo ypaBHeHue: :
ax*4-bx+c=0.
Henum ero Ha a: '

b
 #prtg=0 (p=1, g=2)-
D10 ypaBHeHHe [iejuM ') Ha Xx:

x+p+-L=0.
IlepeHocum p Hampaso:

s+l=r  (=—p) (M

ITpeo6pasopanne sakoHueHo. O6a uucjga ¢ u r MOryT OBITh Kak
TIOJIOXKHUTEIbHBIMH, TaK H OTPHIATEJ]bHBIMH.
- TlpeoGpasoBanHoe K BHAY (1) ypaBueHue OyaeM HaswBaTh YpasHe-
Huem 8 HOpMAarbHOM 8ule.
Ilpumep 1. IlpuBecTy K HOpMAJBHOMY BHJY YpaBHeHHe:

2x* - 7x—5=0.
Pemenue. 1) 2x*+7x—5=0,
9) x*+3,5r—2,5=0.
3) x43,5—22=0.

e S

X
OrBerT:

x——-2—’§=—3,5.
A

1) Npepnonaraercs, uto ¥ % 0; umHaue GbIO Gb
qg=0 n x*4-px=0, unn x(x-4p)=0, x,=0, x,=—p
u pemats 6blI0 GBI Heuero.
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£79. Tpusectn x HOpMa/JIbHOMY BHIY ypaBHeHHUS:

0,2x*—3,1x+1,7= 0; 3,25x*-1-6,01x+9,62 = (0}
1,415x*—2,90x—1,66 = 0,

Pemenve Ha aunefike ypaBHeHus,

NPHBEJEHHOTO K HOPMaJbHOMY
BHLY, 3aKJouaercst npocto B nogGope Ta

KOro uyncsa x, Kotropoe, 6yayuu
CJIOKEHO (B aJreGpanyeckom cMbicae) ¢ L

- 5 Jaer r. Buimosnsiercs stor
noadop npocto [IPH NIOMOILH NIEPEBEPHYTOrO ABHKKA UJH 06 paTHOH KA JIHL.
Q. [epesepnure nBHKOK M

YCTaHOBHTE €ro KOHell (HJIH HayaJo)
NPOTHB ¢ Ha wxane D. Kaxoe wyueno Oyner cToATh Ha [epeBepHYTO
mkane C mpotus x Ha mkane [? Bosbmure, Hanpumep, g=38, x=2;
4; 5. Cparnute cTp. 62 u pue. 57.

Mur BugnMm, uto IpH - Tako#
80, uucaa x n —)Z—

Iosromy, ecaw, HaMeuas BH3Hp:
NPOTHB Jpyra 4Mcia Ha TMX 1
TOpas, Gynyun anreGpamuecku c
petieHo. i e
Uneno x #a wxkane D — uckomerit Kopens.
Ilpumep 2. Pemnts ypasHenune x*—3,80x--2,97 = 0,

PEXJIE BCEro NpUBOJHM 5TO ypaBHeHHe Kk HOPMaJbHOMY BHJY:

x+@=3,80.

Ycranasnupaem mawasno TIEPEBEPHYTOrO JABMXKKA NpPOoTHB 2,97 Ha
wxane D (puc. 96). Haumnaey NOJOHpPaTh x. JlAs 5Toro samernm
Ipex e Bcero, uto napa (2,97; 1), xoropas COOTBETCTBYET HavaJjy
ABIKKA, naer cymmy 3,97, T. e. 60JbIIe, YeM HYKHO. Ionpo6yem
NOHTH BJIEBO MO mKaje J). ITpn ¥=2 naxogum ma mkame C nporus
) Hero uncao 1,485, B Kauectpe CYMMBI nosyyaem 2-- 1,485 =3,485, T. e.

MeHLme, yeM Hago. fIcHo, uTo, B3sIB X =2, MBl YK€ NepecKounIm gepes
HYXKHOE 3HAYeHHe,— NPUXOXHTCS HATH Hasan. Ilapa (2,5; 1,19) gaer
cymmy 3,69,—mauno; napa (2,6; 1,14) paer. cymmy 3,74,—wmago;
napa (2,7; 1,10) paer cymmy 3,80,— Kak pas To, yTo HyXHo. MHraxk,
Xx=2,70—KopeHb nanHOrO ypaBuenust. Ho onnoBpeMeHHO MBI Hamim

H BTOpOH Kopewb. OH paBen 1,10— kak pas Tomy uncay mkanm C,
KoTopoe crout npotus 2,70. B camom Jerne,

HOH ~ JIHHHel GeryHka crosiue Ipyr
Kajnax, Mbl HalileM Takyio napy, Ko-
JIOXEHa, JacT r, TO Haue ypaBHeHHe

2,97
1,10 =57 -
Ho Ttoraa
o

YCTaHOBKeE, KoTopasi onucaHa B 3ajaue

CYMMbt

3,485 -

-

W

=

g#m
:

5}3

(1)

~
|

-2,0—

—2,9 =
g 6~
=2l ™

-2,97—

g

60
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Puc. 96.
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H OquHJlHO, qyTO paéeHCTBO
x4 2-:’—7 =380

¢npaseanuBoe npu x=2,70, Gyger COpPaBefJIHBO H TNpH x=l,v10:

1,10+2,70 = 3,80.
Ho Ttorza

*,=2,70; x,=1,10,
Samemome, umo oba KOpHA Mol noaytaem odHospemerno.

I181. TIposepbre Haiienmoe
Mep, 1o H3BecTHOH opmyJe:

o

182. [lna pewenus yp
JABHXKA nNpotHB 2,97 Ha

nocTaBuB npotus 2,97 ko

PEleHe XakuM-u6o cnocoGoM, HampH-

ABHEHHS B MpHMepe 2 Mbl CTABHJHM HAY a0
wKane D. Moran au Mel HafiTh KOpeHb,

HEIl JIBHXKa (BBIABHHYB €r0 BIpaBo)?

Ykaszanue. Ilocmorpure, kakue CYMMBl MONy4aioTCA A/ TeX map, KoTo-
PHl€ MBI HaXOJUM NPH TakKoH yCTaHOBKe,

ITpumep 3. Haiitu KOpHH ypaBHeHHsa x*-+1,60x—2,97 =0,
Pemenne. Hopmanbnmii BUJI:
2:97
*—===—1,60. (A)

YeraHoBKa gBHKKa npexusa (puc. 97). Teneps, noiéyupass napl,
HaM yXe HYXHO YVYHUTHIBATHL 3HAK KopHedd. Haunem ongre ¢ napst
(2,97; 1). Teneps, ckaansiBas 2,97 u1 ¢ temn 3HaKaMH, ¢ KaKHMH
OHH BXOZAT B (A), Mbl MOJIYUHM

+297—1= 11,97,

T. €. MHOro GoJibllle, yeM HaMm HyxHo. Ilofigem wnaseso. Ipn x=2
nosyauM mapy (2; 1,485) ¢ cymmoi:

+2—1,485= 40,515,
BCE €lie MHOro; pajbile AjIsi napel (1,50; 1,98):
+1,50—1,98 = — 0,48,
H, Hakowmen, mas (1,10; 2,70):
+1,10—2,70 = —1,60.
Takum o6pasom, gas X, Mbl HaXOAWMM 3HaYeHHe:
=)

(B)

~0,48 150—

+0515 2,00
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Puc. 97.
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Kakoso xe Temepn x,?
OrBer Ha 570 HaM jaer onath mKajsa C. TaM Ml YHTaem NPOTHB
x,=1,10 uncio 2,70. 3nauur,
2,97

2,70:m.

Ho Tenepe (B orsmune or npumepa 2) caaraemele B (B) pasHbix 3Ha-
KOB, U 1OTOMY, Geps x, = 2,70, Mbl eJH He JOCTHTHeM (+2,70—1,10 =

=+ 1,60), saro, B3am x, —— 970 NOJIYYHM KaK pas TO, 4YTO HYXKHO;
(-2,70)-(-%%):- 1,60.

Iaax, x = 1,10 x,=—270.

Pagymeercs, Mbl MOrsi 6Bl OTHICKATh X, H 0e3 3THX CcOoOGpaKeHui
NyTEM TOMCKOB B OOJIACTH OTPHIATENbHBIX 3HAYEHHH X M TAKHX e
npo6, Kak paHbile (HETPYNHO YGEAUTbCS, YTO JIpYyroro KOpHSI cpenu
NOJIOKHUTENILHBIX X OBbITh HE MOJKET).

Hrak, Mbl BHJHM, 9TO Bech lpolecC peleHHs CBOJMUTCH K NOJbiC-
KMBAHHIO KODHsI nyTeM npo6. Bmawame xaxercsi, yTo 3TH NIpOGHI
TPEOYIOT TAK MHOrO BPEMEHH H BHHMAHHS, 4TO Ipollle pelaTh ypas-
HEHHsl [0 OObIKHOBEHHBIM TNpaBHJAM, H3BECTHBHIM H3 ajre6psl; OJHaKO
STO HE TaK,— yXKe moc/e HeGOJIBLIOH NPAaKTHKH Bbl YBHIMTE, 4TO pe-
HIEHHE Ha JIHHEHKe—JIeJI0 OYeHb MNPOCTOe, M I[10YTH MOMEHTAJbHO
OyJleTe HaXONMTb HCKOMBIH KOpEHb. Huxecnenyromye coobpakenus
BaM B 3TOM IOMOTYT.

OThickaHne HHTepBaJa, B KOTOPOM 3aKJioueH KOpeHb ypaBHEHHS

Has TOTO YTOOBI OLICTPO PelIHTh KBajpaTHOE ypaBHEHHE IpH 10-
MOWH JIMHCHKH, HYMXHO 3HaTb NPHUMEPHYI0 BEJHUYHHY KOPHS
(HanpuMep, paBeH JM OH HECKOJbKHM JHECATKAM HAH HECKONbKHM
COTLHIM, HJIH HECKOJIbKMM €HHHUAM). A Tak Kak 10 BUAY ypaBHEHUs
COCTABHTb ceGe NMPEICTABJNEHHE O BENHYHHE ero KOpPHeil He Tak JIeTKO,
TO HpexXie BCEro Mpl GyleM HCKaTh NMPOMEKYTOK, B KOTOPOM KODEHb
3aKJIIOYaeTCsl.

Mo yxe smaem (cM. crp. 12), 9ro mkana D JuHeHKH MOKET
Hu3o6paxkaTth JW060H u3 npoMexyTKoB: oT 1 go 10, or 10 go 100, or
100 po 1000 u t. a; or 0,1 50 1, or 0,01 mo 0,1, or 0,001 no
0,0l u 1. 1. W

Onpenennts, B KaKHX H3 3THX NPOMEXYTKOB HAXOJAATCH HCKOMble
KOpHH, H sBJISETCS Hallell mepBoil 3ajaueil.

Ilycrh name ypasuenne yixe NPUBEJEHO K HOPMAaJbHOMY BHAY, M
Mbl  yCTAHOBH.IM MEPEBEPHYTHIA JBHXKOK TaK, KK HYXKHO, T. €. Tak,
4TO €ro HayaJo (MJIH KOHeIl) NPUXOXMTCS NPOTHB YHCJa g Ha mkage D.
I/ICCJIeD,OBZiHHe IIPOMERKYTKOB MbI JUisi YI0OCTBA HAYHEM C TOr0 H3 HHUX,
B KOTOpBIM monajgaer yucsao ¢. Ecau, nanpumep, g= 0,045, 10, oue-
BHJHO, IIPOMEXKYTOK, H300pamaeMulil mKanoi D, 6yner NPOCTHPATLCS
ot 0,01 no 0,1 (rak xak 0,01 < 0,045 < 0,1).

XVIIl. PELIEHUE YPABHEHHUN 119

183. Kakum mpoMexyTkam OGyLeT COOTBETCTBOBATH LikKajda D npu
¢=0,69; 0,00105; 4; 10,5; 3,06?

Ilpu wuccienoBaHHM BOMpOCa O TOM, HMEETCH JIM B 3TOM I[pOMe-
)KYTKe KOpeHb YypaBHEHHs HWJH HeT, HaM INpHJIeTcs pasbuTh mpoMe-
KYTOK Ha ABe uwacTu: l) or Havana fo 4ucja ¢ U 2) OT 4HCaA ¢
JIO KOHIAa. DTO NPUXOJHUTCH Jie-
JlaTb BOT MOYEMY: JONYCTHM, Mbl
YCTAHOBMJIE HadyaJo Hepesep-
HYTOro JBH3KKa MPOTUB 4ucaa 1 q 1
(1BHKOK BBIIBUHYT ByeBo). Torzna
MBI MOXKEM HCKaTb KOPeHb TOJb-
KO HaJeBO OT 4HCJa ¢, T. €.
B TOH YacTH NpOMeXyTKa, KOTOpas MpocTHpaeTcsl OT Hayaja ero Jo g.
HanpaBo oT ¢ nmoHCcKOB NPOH3BOAUTH MBI He MOXKeM, [OTOMY YTO

TaMm HeT JABHXKa (H

& | HYKHOH HaM NepeBepHy-

| i ]| To#t wxanu C) (puc. 98).

1 P Uro6pl MNOJYy4YHTH BO3-

MOXKHOCTb HCKaTh KOPEHb

Puc. 99. HANpaBo OT ¢, HAM IIPH-

- Jercs nepeOpOCHTL JABH-

JKOK Ha NpaByI CTOPOHY, YCTAHOBHB €ro KOHEI [POTHB 4YHC/]A ¢
(puc. 99).

Wrak, nposejem uccijejoBaHue JJisi JI€BOH YacTH IIKaJbl D, B3sB
A/ TIPOCTOTH KOHKpETHBI npumep: ypasuenue x*—12,65x 4-0,63 =0,

0,63 5
Hau (B HOpMAaJbHOM BHJE) x+—x—:12,65. B arom cayuae g=0,63;
3HAuuT, JeBas uacTb WxKaJsl D Oyger coxepxath uucaa ot 0,1 1o
0,63. Moxer Ju GbiTh B TOM NPOMEXKYTKe KOopeHb? Ecam Obl OH Tam
ObLI, TO 3TO 3HA4HJO OBI, YTO JAJig KaKOro-TO YHCJa X M3 3TOr0 Mpo-
0,63
MEXXYTKa Mbl IOJYUYHJIU OBL: x—}—7=12,65, a 3To HeBo3MoxHO. Ha
IpaBoM KOHIle npomexkyTka (mpu x = 0,63) Ml noayuaem (puc. 100, I):

0,63+ 22— 0,63+ 1,0=1,63.

| sz 773

Puc. 98.

Ha sesom xonne (mpu x=0,1):
0,1 +6,30=6,40.

Ec/u ke Mbl BO3bMEM HECKOJILKO 3HAUEHHH X BHY TpH NPOMEKYTKA,

0,63

TO YBHJHMM, YTO COOTBETCTBYIOLLHE MM BEJHYHHBI BBIPAMKEHHA X+ ——

O6yayt 3akmouensl mexpay 1,63 u 6,40. Ho ato Kak pas u 3HAUUT, 4TO
B 3TOM MPOMEKYTKE KOpPHS HeT.

Mot 6udum, 4mo MONMHO cyOUMb O HAAUMUU KOPHA BHYMPU npome-

HYMKA NO MeM SHAYEHUAM X, KOmopble CMOAM HA e20 KOHYAx. Jmo
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U AGASEMCA CYWHOCTMbIO HAWe20 Ccnocoba OMbICKAHUS npoMedcymka,
codepoxauje2o Koperbo.

Hrak, B npomexyrke (0,1; 0,63) kopHsi Her. IlepeneceM Haumm mo-
HCKH B JApyrue mnpoMmMexyTKH. To Ke mooOKeHHe IBHIKKA 1aeT HaM
BO3MOXKHOCTb HCCJiefoBath npomexyTku (0,015 0,063), (0,001; 0,0063),
(15 6,3), (10; 63) u 1. x O6parumcs k npomexyrky (0,01; 0,063)
(puc. 100, II).

[paBrpiil KoHel 3TOro MpoMeXyTKa JaeT [Jsi BHIPAXKEHHS x -
sequunny 10,063: B sesom (npu x=0,01) mMpi moayuaem 63,01. Dru

0.63
X

B 0 630 —————————— 100
|

=
e
e

v ) _1

[ T T l T

—)—L_— -

i 8 T ' !
! ! ¥
01 ——— 0,63 0,01 —— AKopens 0,063
| 540 163 | 63,01 —12,65} 10,063
1 I
Puc. 100.

JBa 4YHCJIa NMO3BOJIAKT MNPEANOJIOXKHTL, YTO B pacCMaTpuBaeMoM IpOMeE-
XKYTKE€ HMeeTCsa KOpEHb.

B camom JeJe,
10,063 < 12,65 < 63,01,
U JUI KaKoT0-TO MPOMEXYTOYHOrO X MOMKHO IOJIYHHTh:

Pl L

x —
HedctButensso, aaa x=0,05 Mbl Haxogum:
0,054+12,60 = 12,65.

Hrax, x,=0,05. flcro, uro BroOpOi KOpeHb x,=12,6; oanako mis
JIYUIero YCBOEHHs CHUCTEMBI MOUCKOB OyJeM CUMUTaTh, UTO OH HaM He-
H3BECTEH, ¥ NPOAOJIKUM HCCAeJoBanue npoMexkyTKoB. CTOUT JH Hccje-
JloBaTh NPOMEXYTKHU Aas 3HaueHudl x < 0,01? $lcHo, uTO HE CTOHT, TaK
kKak yxe i x=0,01 M monyuusu:

0,01+ 63,00 =63,01;

JUIS1 MEHBIINX X GYAYT MOJydYaThCsl uuca ele 60bmue. 3HaUuT, HYKHO
HITH B CTOPOHY BO3pacTaHUA X.

184. Ilposenute nccaenosanue Ajs npomexyTkos (1; 6,3) u (10;63).
B kakom H3 HHX MOXKeT ObiTb KOpEHb?
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Bce s31H uccnenoBaHus GbLIN CJleJIaHbl IPH OZHOH YCTAHOBKE JBUXKA
(rakoit, Kak ua puc. 98). OnHaKo HHOTJA MOXKET NoTpeGoBaThCA H HC-
c/lefloBaHne ¢ mepeOpPOCKOH JABHXKKA B TAKOE IIOJIOKEHHE, KaK Ha
puc. 99.

§85. Uccnenyiite npomexytku (0,063; 0,1), (6,3; 10).

i88. Vccaenyiite npomexyrok (0,63; 1,0). Moxkem au Mbl Ha OCHO-
BAHHM HCCJEJOBAHMS 3HAUeHHI HA KOHIAX 3TOTO NPOMEXKYTKa cheJarb
3aK/JI04eHHe 00 OTCYTCTBHM HJIM HAJMYUH B HEM KODHA?

IpomexyTok Takoro copra, kKak (0,63; 1,0) B sagaue (88, ss-
JIleTCSl UCKJ/IOUNTENbHBIM NPOMEXKYTKOM. TakHX IPOMEXYTKOB JJIA KaK-
JIOTO ypaBHEHHs MOXKeET GBEITb TOJBLKO JBa (a MOXKeT M He ObiTh BOBCE).
ITpoMexxyTKu 3TH (MO KCHIIAM KOTOPHIX HeJAb3d CYAHTb O HAJIHYHH
WAW OTCYTCTBHH BHYTPH HHUX KOpHEH) Mbl GyjeM HashiBaTb KPHTH-
yeckuMH. [T TOro uToObl HCCIEN0BAaTh KPHUTHYECKHH TNPOMEXYTOK,
HaM Mpujercs He OrpaHHYHBATBECHA KOHIAMH, a IOCMOTPETh, YTO Jie-
JlaeTcs BHYTPH HEro,— IepenpoGoBaTh HECKOJbLKO 3HAYEHHH X.

Ipn3faKk KPUTHYECKOro MPOMEXYTKa AJs KBaLpaTHOTO ypaBHEHHA

I pomescymox seasemes Kpumudeckum mo20a U mMoAbKO moeda,
K020a ox codepocum wucio Vq.

Mpumeuanue I. Ecau q—ompuyamerstioe 4ucio, mo Kpumuse-
CKO020 NPOMENCYMKA 608Ce Hem.

INpumeuanue II. Ecau q—noaoocumersio, mo Kpumuieckux
npomescymros—dea (coomeemecmeenro -V qu —1Vq), Ho KopHu co-
depacamv mosicermn Aub 00ut u3z Hux (KaKol,—ACHO N0 3HAKY T).

VMesi 3TOT NpH3HAK KPUTHYECKOTO NPOMEXKYTKA, Mbl 6€3 TpyAa CMo-
JKEeM OTHICKMBATH NPOMEKYTKH, COJeprKaniye KOpHH JaHHOTo ypaBHEHUS,
NpUMeHssl TakKue Ke NMPHeMBl, KaK B ONHCAHHOM BHIE CJyyae.

[lpaBuao’ OTHICKARUS NPOMEXYTKA, CONEPHMAWEIO HOPEHb
I mozo umobel yanamo, codepocum OaHHbUL NPOMEHCYMOK KOPerb
uAw Hem, caedyem 8 mOM CAYdQe, €CAW 3IMOM NPOMEHCYMOK HEKp u-
mu4ecKku i, 6bMUCIUMb 6eAUUHY BbIPAYCEHUR S =x+—% 8 Jaeeom u
npasom Kouye npomescymra. Ecau 00#o us smux 08yx 4ucesr Siee U Snpas
MeHobwe, a dpyeoe boabuie r (npaeozi yacmu YpagHenus x+—Z—=r) , mo

npoMescymor codep HuUm KOpPeHb, ecau 06a HUCAA, U Siee U Snpaes
O0HOBPEeMEHHO MeHbule uau Ooabule r, MO KOPHA 8 HeM Hem.

Ecau gice npomescymox Kpumuveckuil, mo maxozo uccaedosa-
HUSL MQAO; caedyem ROCMOmPpemb, KQKO06Q 6AUMUHA S NPU PA3AUHHGLE

5 n. 10. lanos
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SHAHEHUAX X GHYmMpU n
Pers uru ybedumvea & ezo omeymemsuu.

IMpumevanne. 11 q
- Hpu x=Vq eeausuna S docmuza
boabuieeo unu HaumMerbue20 BHAUEHYS, o

OK ! i
Hokasarenscrso NOJMOKCHNY, BBHICKA3AHHEIX B 3TOM MpABHJE, HE COCTABISET

HHUKAKOro Tpygma. PaccmarpuBas neByio uacts ypaBueHUA X+ L —p—
LU0 X, x

0 kax ¢ynk-
MBL HAXOJAHM, YTO OHA HMEeT MAKCHMYM HJIu MUHUMYM TpH x:Vc]_
]

10 0.1292
i

Tak

! Lp

129 100
Pue. 101.

Kak mia [ (x)=x die AL — -
x)=x-1 7 Hveen [ (x)_l-—? + Orciona nmeem kputnueckoe sma-

venne x= Y
x=V'q. Ho torma Bo Beex UpoMexyTKaX, He comepkamux Vg («ue KpH

THYeC
KHX»), f(X) MOHOTOHHO BoO3pacTaer Hiy yOBIBa€T, OTKyJa M caiexyer npasugo ')

ITpumep 4. Peunts ypasmenme x*
L -+ 37,966x—1,292 —
IlpuBops ypaBnenue x HOPMaJ/IbHOMY BHJY, nonyqéeM: o

1,29
x—=22 — __ 37,966.

JIBHE{KZTOIEbI;gIS{]Eag €CTCCTBCHHO TOCTaBUTh npotB 1,292 kowmer
Ma.rxem,r;u” HHYB €ro Bn‘paBo (puc. 101) (maneBo ocraercs ouenn
M Kycouwex wkansl D). Hauumaem wuccsenosanmue, Ipexae

IBI:[:PO HaXOZAMM KPUTHYECKHI mpoMmexyTok. Mmeem Vc? — 1,137 3na-
» BCE NPOMEKYTKH, KOTODHIE MOT'YT GHITH HMCCJEIOBAHBL IIDH TAKOIN
YCT?_IHOBKG, KaK Ha puc. 101, HekpHuTHUecKk He, i Y
. J_gtfsn;(x)aseMHc npomexyrka (1,292; 10). 3nauenus S: -+ 0,292
L9, - T1Y2KHO HATH B CTOPOHY YMEHBIICHHS X, TIPHTOM IOBOJIBHO

Janeko. Be , ;
noﬂyqagﬂ‘ mpomexcytok (0,01292; 0,1), mpomyckas (0,1292; 1,0).

Siea — 7 A A 1
TaK KaK 99,9; Sppae~r —12,82;

Saee <<—37,966 << Sp6, \
TO B 3TOM MPOMEXKYTKE €CTb KopeHs. ITyrem nozbopa HaXomuM:
X —10.084,

T
) Cnenyer otmeruts eme, uto x—0 [Touka paspeiBa [ (x)] He momagaer

OJlUH i
AUH H3 NPOMEKYTKOB, KOTODHIE MOMKET GBbITh paccmatrpuBaeM Ha JIHHeHKe o

pomesxcymeka, u amum nymem omsickams. Ko-
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AGconioTasi BeJMuMHa BTOPOrO KOpHA CTOMT Ha wkaje € npoTuB X,:
| x, | = 38,000.

({006pasuTh, KaKOB 8HAK BTOPOTO KOpPHSI, HETpyAHO. OKOHYATeNLHO:
x,=—38,000.

OrBeT:
,=0,034; x,=—238,000.

® 3amermum, 4mo npu ebiMucieHUU SHauerull S He HywcHO nodcuu-
mveamo ux mouro. Jocmamouro camoeo RpubAUSUMenbHoeo nodcuema,
HOYMOMY OMBICKAHUE NPOMENCYMKA € KOpHem— 0ea0 oueHb npocmoe,
U nocae HebGorowioll npakmuxu ev. 6ydeme Oeaame M NOUCKU O4eHb
ACCKO W Oblempo.

© Jlis eviucienus 3Houenull S HAM npuxodumes nodcuumeleams 6e-

AUMUHY Opobu %; HYJNCHO NOMHUMb, Ym0 6eAudunol smux 0pobed

cmosm y Hac Ha nepeseprymoti wikare C, npuwem NOPACOK UX Ae2KO
onpedeaumso, ucxodsa u3 sHauenull x, Komopeie mel Gepem Ha wikaze D.
B wacmwocmu, npu x=gq na wxase C oxasvieaemca eQUHUYA; NpPU
& -._:-1% na wKase C—Odecamo; npu x=10q Ha wrase C—Hysb yeavlx
0dna Qecamas w m, 0.

® Ouenv Goavuias evi200a npedeapumessHozo onpedejenis npome-
gleymea, codepoicauieeo KOpers, 3aKMoHaemes 6 mom, 4mo npu 3moi ci-
cmeme -omnadaem Heobxodumocms onpedeneris nopAdKa KOPHA, 9imo
Jesaemes asmomamuyecky. Meocdy mem nopsdok KopHs 0ObMHO — Ka-
MCHb NPemKHOGeHUs. 045 HOHUHAIOULE20 6bIMUCAUMENSL.

OTbiCKaHle KOpHS

Korza npoMeXYyTOK, B3aKJIOdYaiomuil KOpeHb, ONpeleseH, BO3HH-
KACT BONPOC O HAXOXKJAEHHM caMoro Kopua. [larb ynoGHble npaBHia
JUISl 3TOIl OmepanuH Heab3sl, Ja U GOJIbIIOH HYXKJBl B 5TOM HET. Yue
B pe3yabTaTe camOil HeGOJIbIION IPaKTHKH BbIPAaGaThIBAlOTCA B 3TOM
Jle/le UyThe H yMeHbe MOUTH MOMEHTAaJIbHO «CXBAaTHTb» KopeHb. Ilosromy
CJ\HHCTBEHHO, 4TO B JJAHHOM CJydyae MOXKHO [OCOBETOBaTh,— 3TO TMO-
GoJiblle NPaKTHKOBaThCA. BHauane mpujercs Jen1aTb JOBOJBHO MHOIO
npo6 Takoro poja, kKak B NpuMepax 2 M 3, saTeM UYHCJIO NpPoG
GyJleT IOCTENEHHO COKPAIlaThCs M OTHICKAHHWE KODHA CAENAeTCH MOYTH
ABTOMATHYECKHM.

Jlnst Toro utoGHl Jerye 3TOMy Hay4uTbCsl, OUeHb [OJIE3HO NPUYUYHTD

ceOsl  1pocJie:KMBaTh BEIHYHHY €yMMBL x—}-—%, nepezBuras GeryHox
BAOJL BCEI MKaJgBl. OTOT INpPHEM, KOTOPHIH NPHUXOAUTCS NPUMEHATH

I KPUTHUCCKHX ITPOMEXYTKaX, O4YeHb [IOMOTaeT KaK YACHEHHUIO ofuen -

CXCMDL pelICHus, Tak H HcceJoBaHuio OTAe/IbHbIX ypasueuui’x.

L4
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187. Peumre ypasuenus:

) ¥ —9,6lx4 8,34—0: 6) 0,017x* 4 2,53x 4 85,7=0;
2) x*—1,62x— 3,41 —0: e 5 +100,4 = 0;
3) x4 1,73x— 2,16 =0; 8) 7,2x*—87,1x+139,6 = 0:
4) x*1-8,80x4- 15,52 = 0: 9) x*4-6,08x+ 9,24—0:;

5)x’+0,01525x—~0,0000546=0; 10) x*—6x—1,562 = 0.

® [l1a nposepru pewenys Y0olree 6ceo noavaosamecs UBBECHbI ML
ceoticmeamu Kopretl Yypasrenusn

X+ px+4q=0,
@ UMEHHO:
xxxz =,
Xy Xy =—p.

188. Ecan Bl eme pe YYBCTBYETE NOCTATOYHON YBEPEHHOCTH Tpu
PEUICHHH KBAajpATHBIX ypaBHEeHHit mpu TIOMOIIH JIHHEHKH, TO TOJIe3HO

CKOJIBKO NOTpebyeTcs A mpHOGpereHus HaBbIKA.

9. Bosbmure Kakoe-HUGY/Ib ypaBHeHHUe, He uMelomIee JelCTBUTED -
HLIX KOpHeil, Hampumep x’—)—l,8x+l;2=0, H TOCMOTDPHUTE, KaK 3To
OGCTOSITENILCTBO CKA3bIBACTCH Ha PesysbTaTe Tex onepaumii, Koropsie
Mbl BBIOJIHSEM OGLIYHO NIPH pellieHuy Ha JuHelKe.

® Ecau ropuu YPasHerus— Komnaexcrole, mo ezo caedyem pewame
1o 0660t opmyne.

Kybuueckue ypasnenns

§ 51. Ecan Bu HAay4HIHCh peliaTh KBaJpaTHble YPaBHeHHs, TO pe-
IeHHe KYOHYECKHX HMKaKUX TPYAHOCTell yxe He NPeJCTaBHT, Ha Ju-
HeflKe OHO BBINOJIHAGTCH TOYHO TAKHM JK€ Croco0OM, KaK H peweHie
KBalpaTHbIX. [l MPOCTOTE! Mbl HauHeM He ¢ HOMTHOro KyGHUYecKoro
YpasHeHusi ax® + bx* 4 cx 4 d = 0, a ¢ Gosee mpocroro BHAA: X° - px 4
+ g=0.

Ypasnetine x* 4 px 4 g=0
Ecan paspenurs ypaBHeHHe
X fpxdg=0

Ha X W mepeHecTH CBOGOAHBIN ujieH B paByI0 vyacTb, TO OHO mnpHMer
HOPDMaNbHBIH BUJ KyGHuecKoro YpaBHeHusq:

x2+%:r (r=—p).

H;
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2 q .
> a -~ @yJer pas-
Ecau mbl nopoGpanu Takoe uucjao X, 4T0 cymma x° | - oyzner p

A r, TO 3TO YHCJIO H ecTb KopeHb ypaBHenus. Camblii nopbop locyxl]li,)ey;
, aBHEHH A
aKk ¥ JUig KBajJpaTHOro ype
CTBJISIETCST TOYHO TaK XKe, K 1 THOr e
IIOMOILM TIepEeBEepHYTOro JBHIKKa, ¢ TOH pasHulEl, uTO Tenepb y

(4] A

i e 1 -~ (Ha mepeep-

ACM CKIaJblBaTh HHCJO x°, CTOslee Ha WwKagae A, u — ( o5
nyrot mxane C); o6a oHHM CTOAT NPOTHB X Ha wWwkKaje D (puc. 102).

Ufxaner? |

Puec. 102.

Th U NIOPSAAKM W 3HAKH
Pasymeercs, npu CJAOKEHHH HeOOXOAUMO YUHTHIBA p

: HIX. - .
k‘"arBaCeeM CKas3anHoe MNpH pelueHUuN KBaJAPaTHBIX YPAaBHEHHH 06 OThICKaHHH

W cuae
IIPOMEKYTKOB, COJAEPKAUIMX KOPEHb, OCTae T'C A BN OeJ}II;le(’)I‘CH TaKHM;
KpOMe MPH3HAKa KPUTHYECKOrO NPOMEKYTKA, KOTOPHIH 3aM

a
[Ipu3HaK KPHTHYECKOTO TNPOMEXYTKA KYGHYECKOrO YPABHEHH

2 20a
Il pomesicymox A6AAeMCA  KpUMUHeCKUM moeda U MOAbKO moeoa,

i
q
K020Q OH COOepaicurmn HucA0 ]/?

2 X =0 umeemcs
[Ipumeuanne. J[ai kandoeo ypastenus x° + px-+gq !

qucan -
00UH KPUMULeCKULl NPOMENCYMOK; Npu U36ACHEHUU KOPHA U3 5

HIJICHO, KOHEUHO, UMemb 6 eudy 3HaK q. : e
: == x® 4 — —r JOCTHF €T CBOEr0O MakK
Jlokasateaberno. Dynknua [(x)=x- = bil

20y
nan Mnnnmyma HPH X== "2—7

3
q
Joer 24 =g n x= ]/—2—.

Me-

B coorBercTBHH C 3THM HOBBIM TNIPH3HAKOM Kpmm:cli:og(:mr;ggm

)KYTKa usMmensiercss U npuMeuanue K «IIpaBuay OTLXCK’?HKP;M. pome ;
cojiepxaiiero Kopere» (crp. 122); oHO 3amensierca TakuM:

L 0220 HAUWO0AbLUE20 LA
Boipascenue S = x* + oo docmuzaem c@

9
TaK Kak f’ (x)::Zx—% Y ypaBHeHije 2x——?2_.0

Bl
q
HAUMEHOUIE0 BHAYCHUS Npu X = ]/ 7 o
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Paso6partsca Bo Bcem stom OyJeT Jlerde Ha KOHK
IIpumep. Pemwrs ypasremue x*'—6,66x 2,97

petHoM npumepe.
0
Pemenue. Tlpusons ypas

HeHHe K HOpMa/IbHOMY BUIY, TONyuaem:
2,97
Sl + T = 6,66.

Ycranasausaem CPEBEPHYTHI ABUKOK TpotHB 2,97 Ha mKajie D
(puc. 103) n Haummaem wcesemoBanue POMEXKYTKOB,

Ilpexze Bcero onpenensiem kputnueckuit TIIPOMEKYTOK

g=297; 521,14.

3HaunT, KpHTHUECKHUIX TpOMEXYTOK umer or 1 no 2,97;: ero B nep-
BYIO OYepelb Mbl M HccAenyem. Barmucssis sHavenHss S=yx*+4 L 5

X
KOHIIAX 5TOr0 MPOMEXKYTKA, MBI HaXOIUM Sie=3,97 U S5, —9,82.
Ho rtak kak POMEMKYTOK KPHTHUCCKHII, TO BBIYHCIHM €llle HECKOIbKO S

BHYTDH Hero, 4toGel BepHee MPOCHETHTh ero Besmmunny., Ilpu x=1,35
HoJryyaem:

x'=1,82; %:2,20;
S=1,8242,20=4,02.

Hpu x=2,02 $=5,55. Hakoner, npu x=2,32 Haxoaum S=6,66.
3uaunr, x=2,32 ssnserca KOpHEM YpaBHEHHS:

x — 2530,
R AT,

Ceftuac MBI Hccenosanu npomexytox (I;

2,97); ouenbp ymoGHO Te-
NEPb Ke UCC/IRAOBATH COOTBETCTBY IO oTpuIL

aTe/IbHBIA MPOMEXKYTOK '),

T. € mnpomexyroxk (—1; —2,97),
Ha nesom romue mosyuaem (mpu x=-—1,0):
Sies==1,00—2,97 = —1,97;
Ha npasom (npu x=— 2,97):

Snpas=8,82—1,00=7,82.

Tak kak —1,97 << 6,66 <7,82 u TPOMEKYTOK HEKPHUTHYECKHiI, TO ‘
B HEM eCTh KOpEHb.

Iocne weckombxux npod HAXOMUM ero:
x,=—2,78.
R A T S S BT

Iepexoanum k manbHe s nouckam. B Tom

¥Ke MOJIOKEHHUHN JBMIKKA
MOXHO HCCIef0BaTh mpomexyTok (0,1;

0,297). Oznnako sto HCCJeN0Ba-

') Motomy uto aGcomorHbie BEMTHUHHB X2 u —g—r-{e MEHSIOTCA, U IS MOAYUYCHHA

S HYXKHO TONBKO BHiYecTh i u3 %% (BMECTO CrOKeHHs), g
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1,00~
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- 9,95
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Puc. 103.
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Hie mokastisaer, 410 KOopHeH B HeM mer (pue. 104.1); 'S, —29.71:
Snpas = 10,09. AUHa.rIoqubIﬁ OTPHLIATE/IBHBI [POMERYTOK TaKxKe Ho
COIePKUT KOPHEH (S .6 = — 29,69; Snpae=—9,91). Uatn paneme Bacso
HH L151 MOJIOMHTENBHEIX, HH /11 OTPHIUATENLHLIX 3HAYCHHI X CMBIC/IA
-HeT. [TepeGpackiBaem ABHIKOK B APYrOe MOJIOMKEHHE (BbIABHTAsT HaNpPaBo)

7 A mog | Lsn.us 6,66 3.5’7]
[ L Lo l
[ kw) Ny IJ ) *l\‘ ] \L
i T L i
e T e
0 —— 02w 0.237 1,(1;0
[ I
Puc. 104,

;;bCMOTpMM, HT0 Nonyuaercs snech. B npomenannom ywke uccnenosanun
xlgbélép;cngnn S npu x=1,0 [S,. 1151 npomexyTka (1; 2,97)] u npu
— ] [Shpae Anst (0,15 2,97)]. Tonyuennse namu 3HAYeHHUsS! GbLlnu:

3,97 u 10,09.

Taxk KaK OJHO U3 Hux MeHbie 6,66, a xpyroe Gosblue, To Mt yBe-
¥emlo MOM(EM HCKaTb KOpPeHb B mpoMekyTKe (0,297: 1,0) (puc. 104,I1).
aKiM 00pasoM, MosyyaeM TPeTHH KOpeHs: :

X, = 0,461,
“

2TBGT1 ¥, =2,32; x,=—2,78; x,=0,461.
/1 IPOBEPKH PELICHHSl BBIYUCIHM CYMMY ' g
BCeX KopHe#d. B peay.b-
TaT€ JOIMEH MOJTYyYHTBCS HYJb'). ; S
Heiicteutensno,

2,32+ 0,46—2,78 = 0.

Msl BHZHM, uTO perueHue ypaBHeHU# BUAA x° + px - g =0 HUCKOIBKO
HE TpyJAHEE pelleHHsl KBaJAPaTHBIX ypaBHEHMI. Tpebyercst TonbKO He-
MHOTO Gom}ue paboThl, TaK KaK TNPUXOAHTCH HCKATDH TPH KOPHS, MpH-
TOM KamIbld B OT/ACJNbHOCTH (HE Tak, Kak B KBapaTHOM ypaB}’erHH
TA€, Hauld OfuH KOpeHb Ha wWKaie D, nomyuaem Cpasy Hu BTOPOH Hz;
wkane C), HO 3TO He CYIECTBEHHO. :

b IﬂK KaK (x;- 2 J p (bq’ 4 B
( 1 +x + 53) aBHO KO3 HHHEHIY lef X%, B3ATOMY C OﬁpaTHblM
SHAKOM. B }pﬁBH@HM u x —Ir px +q ——0 3TOT KOSQ)(i)HI.LHeHI paBeH HYJlI0.
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Bot ellle HeCKONMbKO 3aMeqaHHIl, KOTOpbIE IOMOrYT HAM B 3TOM JeJe.

® Ecau moi Howau 0sa’ KopHA Kybuyeckoeo ypasHeHus x° -4 px +
‘| g =0, mo mpemuii mot mogcem HAMuU U3 COOMHOULCHILL:

X, +x,4+x,=0,
uau

X XXy =—4(,
n. e. 831ms
Ao e ()Cl ot xz)r
wuau
Tt
X1Xs

Dopmyavt amu wHoeda Oaiom KOpeHo € MeHbliell MOYHOCMbIo, Yem
npu NoAyweHuu ezo 00bI4HbIM NPOYECCOM, HO 04a onpedeserus npubau-
BUMEAbHOLL BeaUHILHL KOPHA 60 6CAKOM CAyuae noaedtsl. OHu oice moeym

caymcumes 048 nPOSePKU peleHiA.

® B ypasuenuu x*+px+q=0 moeym Ooume usu mpu Oelicmeu-
MeAbHbIX KOPHA (PASHLIX Ul HePABHbLX) uAu 00ur Oelicmsumensbrboili
w 08a Komnaexcuolx. Ecau HyscHo Halimu éce mpu KOPHsS 6 nociedHem
cayqdae, mo, Haiida OellcmeumencHolll KOPeHb ypasHeHus X,, 0eaum
X +px+q=0 Ha x—x; u3 noaydarujeeocs 6 pesyavbmarme OeAeHUs
K6aOpamHo20 YPABHEHUA HAX00UM N0 Gopmyre KOMRACKCHbIE KOPHU.

® B uacmHom cayuae, ko020a p=0, mbl, pewas ONUCAHHbIM NpU-
emom ypasrerue x*-+q=0, naxooum i"/ q. Imum cnocobom MONCHO OMmbl-
ckusamy Kybudeckue KOPHU HQ mex AUHelKAX, KA KOMOPbLX Herl
wramt K (cp. ctp. 47). :
§90. Haiitn meficrBute/ibHBIE KOPHU YpPaBHEHHUI:
1) x>—3,92x+ 6,06 =0; 5) ¥*-+1,03x —10,3 =0;
2) x*—1,06x—3,75=0; 6) x*—0,32x + 0,015=0;
3) ¥*—  2x+4 =0 7) x*+0,256x— 1,455=0;
4) x*4-2,72x +1,55=0; 8) ¥ +12,5x 4+ 2,61 =0.

VYpasuenue ax® -+ bx*tox-4-d=0

TNoanoe xyGuueckoe ypasHenue ax®-bx*+cx+d=0 npusogurcs

K (opme x*+ px+g=0 Tak:
1) denennem Ha a ero mpeo0pasyioT B clefyloniee:
P4 Ax* 4+ Bx+C=0 (A:i; B=2<; cz%)_

a

A
2) O603HaualoT X+ - yepes z M oOTbickuBaloT cHavasna 2. Ilocne

2
)

A
9TOr0 HAXOJAT X =2Z——3 .



130 BTOPOVI KOHUEHTP

Htobbl maiiTe 2z, nocTymaior Tak: ecam NOJCTABUTL BHIpamKenue
A
X =Zz—- B ypaBHeHue

¥+ Ax*-+Bx+C =0,
T0 NOJydUTCS ypasHenue AJIsi ONpeJeNeHus z, TpHUEM OHO O6yner yoce

paccmomperrnozo suda:
2+ pz+g=0.

(z—~—'3{)3+}1 ( z—fi;?>2+B ( z~—§->+C:O.

PackpriBasi ckobku n nenas fpuBeJieyre NofoCHLIX UJEHOB, NOMyYaeM:

B camom gene,

2 3 3
z”——A22+%z-—%+A22~~§A%—)—%—i—Bz——%é—}«C:O,
A2 2 AB
3 i Sl b AR e aimy
z+(B 3)2+(27A - +C>_0,

A? 24* AB
3 — e : T
2’ +pz+g=0 (p—B Rl ot +C>.

Bouncasts koaddunuents P M q ynoGHee BCErO Tak:

Kosdpdunnentsr ypapuenus x° + Ax*+ Bx+C=0 numyres B OJHY
CTPOYKY:

1 A 817 £
h b, hB;
1 A, 8,
h 4,
! Ay P
Cxema 1,
arem h=— 2 i
©aTeM /1= -— — YMHOXKaeTcs Ha NepBbii Ko3pduuyent (=1) n nog-

NHCLIBACTCA TOJ BTOPHIM KO3D(HLHeHTOM (A); Au k-1 CKJ/IaJbIBAIOTCA,
Tosydaercst uucno A,. 310 wneno A, ymuoxaercs ma h u HOJMHUChI-
Ba€TCs 1o TpeTbuM Kosdppunnentom (B); B u hA, ckaagbBaoTes, mno-
Jyuaerca B,. Ymuoxas B, Ha h u CKaaxpBas npoussenenue ¢ C, no-
JYHaIOT ¢. 3aTeM Takas ke omepaums NPOJENBIBACTCA C YUCJIAMU

i, 4.8,

1 nonyuaerca Kosdouuuent p. Bee ymuomenns JIeJIal0TCSl HA JIMHefiKe
IIPM OAHOU yCTAaHOBKe JBUIKKA (NBMKOK CTABHTCH Ha ).
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Boiuucnenne pacnonaraerca Tak, Kak Ha cxeme 1. UroOsl Jerge
8aNIOMHUTL NODAJOK BBLUHCJ/IEHHS, PACCMOTPHUTE elle cxemy 2.

1 sy 8) £)
p L 1h) 1ﬂ,h; /H,h; |
] o v'/ ¥

! i

e

Tl

Cxema 2.

I191. Noxaxurte, YTO NpPU TAKOM BHIYHCJAEHHH

9A%  AB
=

Az
p=3—"~3—:
IIpumep 1. IlpeoGpasoBaTs ypaBHeHHE
3,1x* —10,7x* +-7,6x—12,3=0 x Buny: 2°+pz+q=0.
Pemenue. enum ypaBuenue Ha 3,1. Ilomayuaem:
x*—3,45x* +2,42x— 3,97 = 0.
A=—345 h=—25=115 x=z4h=z+1]5
Brluncisem mo cxeme:

1—3,454-2,42—3,97
1,15 1,15—2,65—0,26

b= [—2,30—0,23—4,23
1,15 1,15—1,32
e B
Urak, p=-—1,55; g=—4,23. ¥YpaBHeHHe mnepexoJuT B TaKoe:

2*—1,552—4,23=0; x=z+41,15.

OrBet: 2°—1,552—4,23=0; x=z-1,15.
[lpumep 2. Peuurs ypasuenue x*-4,80x*-+1,02x—3,59 =0.

Pemenue, 1) h:——‘—l—’ﬁg—-:—l,ﬁo; x=2-1+h=2—1,60.

144,80+41,02—3,59
2 —1,60—5,12+6,56
1+3,20—4,10+2,97
CojSEnsanitg S
1+1,60—6,66
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Wrak, ypaBHenme nepexogur B Taxoe:
2'—6,662-- 2,97 = 0.

Ho ero mbl yxe pemman (cwm. npumep Ha crp. 126),

HMmeem:
2 =230
z,=0,461,
2, =—2,78,
3naumur,
¥,=2,-+h= 232 —1,60= 0,72,
X,=2,+h= 0,461 —1,60=— 1,139,

X, =2,+h=—278 —1,60=— 4,38
Oeber r, =072 4 ——1 [35 X, =—4,38.

Tlposepum mname pewenme. [nsi storo jpocraTouno NOACTaBHTh
B 3allanHOe ypABHEHHE HAWJCHHBI KOpeHb. DTy MOACTAHOBKY MOMKHO
ﬂenaTb no cxeme 1. Ecanm Mbl Bo3bMeM BMecTO £ HaiijeHHBI KOpeHb
nog}ggﬁiﬁazm T(')reB zleeyqzxéeyr)lm;nn, KOTOPbIE HYIKHO BHIMOJHHTH, YTOGH
gor Hy.n,b. PaBHJILHOTO pellleHHsl y Hac JOJIKEH Toay-
Bor nposepka ans kopus 0,72:

+4,80-+1,09-3,50
0 172 43,97 43,59
e te F5,52+4,99 0,00

3HAauuT, KOPEHb HaliieH BepHO,
§82. Pewwuts ypasnenus:

1) a2 0d g DL G,
2) 0,685x*— 6,204 + 14,05 B 7,50 =0
3) 2,26 + 7,016 — 8.,825x— 4.8
4) 1,21x* + 7,208 + 7.20x — 85
5) 0,17x* — 0,531x*— 0,512x+ 1,5
6) 4,85x° —18,34x* +28,72x — 17,46 =

XIX. CYETHBIE JIMHEWKHN C ABOMHBIMH
JIOTAPUOMUYECKHMHU LWIKAJIAMHU

§ 52. B nociennee Bpema Bce GoJbliee pacnpoCTpPaHEHHe MOJYYaioT
CUETHBIE JUHeHKH ¢ 060LHbIMU A0capupmuuecKumy wKaramy, Jalouine
BOSMOXHOCTb BEeCTH BBLIUHCJEHHS C HATYpasJbHBIMH JOrapugmamn
(rorapudMamu 1O OCHOBAHHIO €), BHIYHCJATL 3HAYEHUs TOKA3aTeJbHOH
GyHKUMHA €*, pelaTh JOrapu)MUYECKHEe M IIOKas3aTe/bHBIC yDPaBHEHHHA
M JIerK0 BBUMC/IATE CTENeHH ¢ APOGHBIMH MoKasaresnsmH. PacueTst
TAaKOro pPOJA YaCTO BCTpeYalTCA B TEPMOJAUHAMHUKE, pPaJHOTEXHHKe,
3JIEKTPOTEXHUKE, THADABJIMKE M JPYTHX HHMKEHEPHbIX AHCHHIIMHAX.
HX MOXKHO BHIIOJIHATH M Ha OObIYHOH JHHeliKe, HO HA JUHEHKe C JBOH-
HBIMH JiorapupMUUECKHMH IIKaJaMM BBINOJHATH HUX ropasjo mpouie.

CueTHas JuHeHKa C JBOMHBIMH Jorapu(dMHUECKMMH IIKalaMH Oblia
NpejioxkeHa B KOHIE NPOILIOrO BeKa W paHblle 4YacTO HasblBaNaACh
JiuHenKo# cucteMbl «Ilymiexkcs. B 5Toil KHMKKe ONMCHIBAeTCS CUETHast
nnnefika «Keiidens u Dccepr ¢ 20 mxanamu. Ha HekoTOpbIX JHHEHKax
HMeeTCs MeHbIlee KOJHYECTBO 1IKAJI;, B 9TOM C/lyuyae, CpABHUBAS JIMHEHKY
C yepTekaMH B KHHXKKe, JerKO YCTAHOBHTb, KaKHue LIKa/Jbl Ha Hell
OTCYTCTBYIOT. '

Mikansr auHeiku

§ 53. Ha suueoit crTopoHe cueTHOH JHHEAKH C JABONHBIMH JIOra-
pubMuueckuMu mkanamd umeercs 10 mxan (puc. VIIL, cm. BRaeiky
mexay crp. 134 m 135), obossauennsix C, D, CF, DF, CI, CIE,; 'L,
LLI, LL2, LL3. Ugamm €, CI, CF, CIF navecenbl Ha /[BHXKe,
ocranbhble —Ha Kopnyce JuHefikd. kaast € u D—oOCbYHBE JOra-
pudMHUecKHe mKajbl, Takue e, Kak mkanst C u D Ha OGBIKHOBEHHOH
Jorapudmuueckoil nunefike. Ha 3TuX mKkanax BHINOTHAITCA BCe 06BIU-
nple Bolumcienus. llkana CI—o6parthas 1lIKajna, KOTOpas Ha OOBIKHO-
BeHHOH JnHeiike ofosHauanack Oyksoit R (6ykBwm CI 0003Ha4aior
«C-Inverse», T. e. «C-o6parnas»). llkanst CF u DF npeacrassior
coboit mwkassl C ¥ D, cCABHHYTHE HA 7, TaK 4TO HeKoropomy uHcay N
na mkane C coorBeTcTByeT umcso nN Ha mkane CF; 1o xe camoe
CMpaBejyIMBO OTHOCHTEJBbHO 4ucen Ha wranax D u DF. OueBupno,
yto Ha wkanax CF u DF MOXHO TakxKe BHIIOJNHATb BCE BBHIYHCICHUSA,
kak u Ha wxamax C u D.
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£93. Paccvorpure BuuMaTennHo wkanast C u D, CF u DF. Kakoe
UHUCJIO CTOMT B HauaJe u konue wmwxran CF u DF? Ilpotus kakoro yucJja
Ha mxane C crout 1 ma mxane CF? Ectb nu Kakas-HuGyjap pasHuua
B JIeJIEHHSAX MEKJAy YePTOYKAaMH, OTMEUEHHBIMH OJHMMH M TEMHU IKe
uudpamun Ha mranax € u CF unu D u DF? ;

Wkana L B TouHoCTH cooTBeTCTBYeT mKade L HA OGHIKHOBEHHBIX
JikHeHKax. Orto—mKana JorapudmoB uucen mxans D. Jenenus ee
I CcnocoG ee ynorpeGsenHus noapoGHo onucanwl B §§ 34 u 35.

wkasa LL1

wkanaLL3d

wWkana LL2

01

0 1105

€-2

Pruc.

105,

J18

22026

Wxanet LLI, LL2, LL3—nuoBbe. 2TUX WKaJ HA OObIKHOBEHHOI

JHHEHKe HeT M WX Haj0 M3y4yHTb noxpobno. Ha puc. 1X (cm. Braeiixy
Mexay ctp. 134 u 135) nokasana cucrema penenuit atux mkan. Ipexje
BCEro 3aMeTHM, 4YTO 3TH TPH IWIKa/bl SBJSIOTCS NPOJOIKEHHEM ONHA
Apyroii: Tam, rie KoHuaercsi wmkana LLI, nauunaerca mxana LL2,
a TaMm, rje Konuaercs wkana LL2, naunnaerca mkana LL3 (puc. 105).
B nauane wkanpt LL1 (0Ha pacniosioxeHa B BEpXHEH TNOJIOBHHE KOPIyCa)
crout uucao 1,010; xonmy 31Ol mKasisl cooTBeTcTBYeT umcao 1,105,
C sToro xe umcsa naunHaercs wWKana LL2 (BHu3y Kopnyca JHHEeRKH),
KOTOpas 3aKaHYMBAeTCs YHCJIOM e=2,718 (ocHOBaHHE HaTypajbHBIX
Jorapugmon). Ilkana LL3 HauuHaeTcs YHCAOM € M 3aKaHYHBAETCS
unciom 22026. Mui naunem nsyuenne mxan LLI, LL2 n LL3, KoTOphie
U SABJASIOTCA OQ60UHBLMU  N02APUDMULECKUMU WKAAAMU, C TOCAENHEH
U3 HUX—mKaasl LL3,

Wkana LL3

Wkana LL3 xpafine nepasHomepHa. OHa coctouT us 14 yuacrkos,
pPasfieeHHBIX NO-PA3HOMY. YYaCTKH 3TH TAKOBBI

1-ii yuactok—oT e gm0 4; 8-ii yuactok—or 100 po = 200;
2-# » —>» 4 » 6; 9-ii » — 3 200 » 500;
3-i1 » —>» 6 » 10; 10-i » —_— 500 » 1000
4-i » —» 10 » 15 11-i » —» 1000 »  2000;
5-i1 » —» 15 » 30; 12-i1 » — » 2000 »  5000;
6-i1 » —» 30 » 50 13-i » — » 5000 » 10000;
7-i » — » 50 » 100; 14-11 » — » 10000 » 22026 (mo komua).

§94. Haiinure Bce 9TH yyacTKM Ha JuHeiike.
3anoMHUTb, KaK pasjesieHsl BCe 3TH YYAacTKH, HEBO3MOMNKHO: HX
caumKoM MHoro. Jla 3T0 M He HYMHO, Tak Kak, HMed HEKOTOpLIi
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HaBHIK B paGoTe C JIMHEHKOH, Bbl yKe 3HAeTe, KaK CJelyeT pasbuparbes
B JeNeHusix HOBbIX Kaj. [Ipexje Bcero HajJ0 ITOCMOTPETh, 4YeMYy
COOTBETCTBYIOT B KaXKJOM TIPOMEXYTKe JieJEeHHA MepBOro paspana,
COOTBETCTBYIOL(ME IEPBOf HH(pe YHCHA; NOTOM pasobparhest B Jese-
HUAX BTOPOTO paspsija, COOTBETCTBYIOUIUX BTOPOH Huppe uncia;
3ateM B JeneHHAX TpeThero paspsajna. Ha puc. IX usoGpaxenst
JeJieHHst MepPBOTO pas3psifa B KakAOM H3 MPOMEKYTKOB. ITH
JieNleHUST TaKOBBL:

Ne Liena Ne Llena Ne ;151?:&;1
yqiff‘ ﬁiﬁeg;[:pana yq:;-r- 1-#15"':)2“;;;@ Sy s 1-ro paspsana
1 1 5 10 10 100
2 1 6 10 11 1000
3 1 7 10 12 1000
4 10 8 100 13 1 000

9 100 14 10000

i95. Haiinure Bce 3TH JeJeHHA Ha JHHEHKe.

i98. Ycranosure GerynkoMm ma mgkajne LL3 takue umcna: 10; 20;
50; 60; 90; 200; 400; 600; 800; 3000; 7000; 9000; 10000; 20 000.
TpoBepnTe pesynbtatnl mo puc. IX.

Uro6el pasobpaThcs B JGJEHHAX BTOPOTO paspsjpa, HaAO MO-
CMOTPETH, HA CKOJIBKO YaCTeHl pasfiesieH IPOMEKYTOK MEXAY ACJCHHAMU
mepBOro paspsja B KaxkJOM H3 yyacTKoB. JlejeHus BTOpPOro paspsiia
HMEIOTCSI TPEX COPTOB.

Henennsi 1 copra pmenar KaXkAbld NPOMEXKYTOK® MEXKAY JAEJNEHUsIMH
mepBoro pas3psja Ha JAECSAThL YacTel.

Henenus 11 copra [edsT NPOMEKYTKH MEXKLY ACJCHHAMH MNEPBOro
paspsna Ha OATb YacTed.

Henenus Il copra messT NPOMERKYTKH MEKAY NEJCHHAMH MEPBOTO
paspsiia TOJbKO Ha JBe YacCTH.

B pasnnunbix yyacTkax mKajsl LL3 HaHeceHb [e/eHHs BTOPOro
paspsiia pasHBIX COPTOB, a HMEHHO:

Ne Kakue naneceHsl Ne Kakue naneceHbl
yuacTka JleJieHus 2-ro pa3psfa yaacrka JeJIeHRsT 2-T0 paspsia
1—-6 I copra 11 I copra

7 II copra 12 11 copra
8—9 I copra 13 111 copra

10 11l copra 14 [ copra
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§97. Haiinnte Bce 3TH Jesenus BTOPOro paspsla Ha JHHeHKe.
Tomuute, 4yTo BHI ceflyuac H3yuaere JgJeHuUs BTOPOTro pas3psana,
T. €. JeJieHHsI, COOTBETCTBYIOIHEe BTODPOH wudpe uucaa.

i98. Ycranosute ©a mwxage LL3 umcaa: 3,5, 4,5, 4,1; 3,8; 2,8;
5,9; 7,6; 9,1; 11; 18; 23; 37; 44; 120; 150; 190; 300; 400; 250; 450;
230; 370; 1500; 1700; 15000; 11 000; 21 000.

i99. YcranoBure Ha wkane LL3 cienpylomue 9ucja, NOMHA, 4TO
OHM HaxXOJfTCA B TAKHX ydacTKax IlKajel, rje Her JesneHuid I copra
BTOpOrO paspsja: 56; 68; 72; 83; 57; 650; 850; 670; 830; 6500; 7500;
6300; 8600; 3200; 4600; 3700. Uro6wl nyuiie pasobpaTbcd B 3ajaye,
HIOCMOTpHUTE eme pa3 puc. [X.

JeneHuss TPeThLEro paspsja HaHeceHH JHIUb B HauaJje IIKAJbl
LL3: B yuactkax 1 u 4 wnHasecesm Jjesnenusa Il copra, B yuactkax
2 u 5—penenus III copra (puc. I1X). B ocranpubix yyacTkax HaHecTH
X HeJb3s, TAK KK OHH OKA3BIBAIOTCHA CJAHINKOM MEJKHMH.

200. Halinute 5TH JeNeHus TPEThEro paspsja Ha JHHelxke.

2Qf. YcranoBute GeryHkoM Ha imukaje LL3 Ttakue uncaa: 3,12;
3.88: 4.35: 5,85: 12.4: 14,8 17,5: 23.5; 28,5: 8:77; 4,23, 5,67513.5;
14,1; 22,3. Tlomuure, uto Ha wkKaJde LL3 Ans YyCTAaHOBKH
TpeThell HHDpPH YHCTAa He cyulecTBYeT edeHud lcopra.

Bl BuauTe, uTO HAa wmKaje LL3 NpuxojuTcs ycTaHaBJHBATL YHCAA
Ha rJas yamle, 4eM Ha JAPYTHX ILIKajaX, ¢ KOTOPbIMU Bbl HMEJH JeN0

|

BT PR e g ,‘bmlvnu i .Ign'\'m%v'umg;wn

L1 3 4B g s 1|
i o | LL3
g g o g gy s g g
Puc. 106.

J0 CHX TOp. DTO MPOMCXONUT IOTOMY, YTO WIKa/Ja OXBATHIBAET OY€Hb
6oabmoe KosanuecTBo umcea (or 2,718 no 22 026) u B cuay 3TOro OYeHb
cKaTa W OueHb HepaBHOMepHa. [3-3a 2THX e NPAYHH KW pasjeseHa
oHa Gosiee CJOKHBIM oOpasoMm, uyem Apyrue mkajsl. [Ipu Hanecenuu
JeNeHHi MX NPUXOJAUTCS TMOAGHPATb TaK, YTOOH MX OblJO MO BO3MOMK-
HocTH GoJbie (4TOOHI IIKasia Oblsia noipofHee) M B TO Ke BpeMms Tak,
4yTOOBI OHH He ObLIM Yepecuyp MeJKUMHU.

202. IlpouruTe OTMEYEHHble YepTOUKAMH Ha pHC.
mKaas LL3. ‘

ikana LL2

106 wuncaa

Illkana LL2 nauneceHa HEMOCPEACTBEHHO NOJ uKanoi. LL3 u, Kax
yxe GBUIO CKas3aHo, SIBJAETCA €€ TNPOAOJIKEHHEM BJIEBO, OXBaThiBasd
yncaa ot 1,1052 no 2,718. Ona ropaspo npoute mxanst LL3. Ha pne. 1X
ee JeseHHs H300paxensl B Bepxuell moscBHHe pucyska. Ha 3roi

X1X. JIBOMHBIE JIOTAPUPMUYECKHE HIKAJbI 137

JIKaje HMeeTcsl TOJMBKO D yyaCTKOB, pasjiejieNHblX To-pasHoMy. Sy
y4aCTKH TaKOBBL

1-it yuacrox — ot 1,1052 no 1525
2-i » = 50 » ' 1,4;
3-i1 — > 1,4 s
4-i » i S 2.5;
5-i » W, ) iy » e

Jlenenusi TOH INKaJbl UMEIOT CJCAYIOULYIO q’coéelmmocm Jenesus nep-
BOTO pas3psifia COOTBETCTBYIOT BTOPOH nudpe uKCaa, TAK KaK
nepsasi nudpa UYMCJA MEHAETCA B Mpefesax MKaJe JHIL OJHH pas.
B neBolf uwacTH IMIKaJbl BCe UHC/Id HauuHawoTesd C nudpst 1 n aums
B NpaBOM KOHIE MIKAJpl CTOAT 4HCJE, pauWHaomuecs ¢ LUHQpH 2.
QueBumHo, uTO JeJeHus BTOporo paspfalia OyIyT OTBEYaTh
TpeThell mu@pe yucaa, a NCNCHUS TpeTbero paspaaa—ueT-
BepToi nudpe. : i

TleneHust mepBOTO pa3psaja WAYT BLOJbL BCCH LIKAIE uepes 0,1.
Oun orMeuennl umcaamu: 1,25 1,35 .3 1.9:2. 2.5, ;

903. HaiiuTe JeieHds NMEPBOro paspaja uUIKabl LL2 na nunelixe.

204, YcraHnopute GeryHKoOM Ha LIKaje LL2 uucna: 1,2; 1,4; 1,7;

=280 7. :
2’0’1(a;1§ﬁ0e’ feJieHHe TepBOro paspsja Jio 2,53 pasjienieHo Ha 19 yacTein
WTPHXaMH, HMEIOMHUMH JUIHHY, HECKOJILKO 661bIIYI0, YeM OCTallbHEIC.
TlaTple WTPHXM, OTMEYAlOUlKe IOJIOBHHEL JCJEHHH nepBoro paspsja,
eme JJMHHee. B Hauaje WIKaJbl 5TH WTPHXH oTMeuensl uucaamu 1,15;
1,25; 1,35. Kpome TOro, B CaMOM HauaJje wkaas otmeuen mrpux 1,11
(uro6bl Jerye 3amOMHHTh, C KAKOro HHC/a gaumnaercs nikana). Crepyer
MOMHHUTb NPH 3TOM, 4TO HayaJJy WIKaJh LL2 cooTBEeTCTBYeT
ymcao 1,1052, a me 1,11. Hucso xe 1,11 crour Ha WKaje npasee.

Konen, mkaapnl LL2 or mTpuxa 9.5 no wTpuxa e=2,718 pasnenen
pHaue. 31ech KAkl MPOMEXKYTOK MEKIY JCJCHHAMH NEpBOro pas-
psja pasieseH Ha 5 uacTeid. Takum o06pasoM, B 3TOH HACTH HIKajbl
MBI HMeeM JeneHus Broporo paspsana II copra.

905, Haiiqute 5TH JeeHHS Ha JHHEHKe.

506. Ycranosute Ha wgane LL2: 1,15 1,13 1,18 1,24, - Laes
1,35; 1,31; 1,36, 1,47; 1,52; 1,68; 1,92; 2,14; 2,47; 2,52; 2,66.

Or mauana mxanst LL2 po wrpuxa 1,8 (7. e. B NEPBRIX TpexX yua-
CTKax) HMeIOTCs elle JAeeHHs TPeThbero paspaaa B mnepsoM
yuyacTke (10 MTpHXA 1,2) oun—I1 copra, T. €. neaar TPOMEXRYTOK
Mex1y A€JEHHAMH BTOPOro paspfja Ha 10 uacreii; BO BTOpOM yuacTke
(or 1,2 1o 1,4) atn nenenusi —1I copra (AensT Ha 5 yacTeld); B TPEThEM
yuactke (ot 1,4 o 1,8) onn 111 copra (nenenue Ha 2 uacTh). Janplue
1,8 meneHuil TpeTbero paspsiia HeT.

807. Haiiure 5TH JejieHns Ha JUHEHKE. :

208. YcraHosute Ha wkane LL2 Takue 4nciaa: 1:113; 1,167; 1,268;
1,396; 1,575; 1,785; 1,227; 1,343; 1,502; 1,935.
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20%. IIpourur
e OTMeyeHHble
wxams LL2, uepToukaMu Ha puc. 107 wuucna

f
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Puc. 107,
Wikana LLY

[kana LLI noMemena B BepxHeil 4acTu Ko 7

pnyca JUHEHKH ¢ JIH 7

?1(;) o?:;?;}e{;txegﬂé KOXBaTiIBaET ancaa ot 1,0100 no 1,1052 u ﬁBJIIéZl;g;I
e anst LL2 BneBo (cM. puc. 105). IleneHust ee ouenn
npocrxox;H ::a PasjeneHa B TOYHOCTH 0[O TOMY 3Ke MPHHIMIY, YTO
i nepuIaKgﬁ) JIHHeNKn —ikana . Bpoas Bcel IHKaJII;I’ HAYT
ke U 1% ?.3 %) gga, cootBercTByItowue 0,01. Dty menenus
Uhimaalich gL 2; ...; 1,09; 1,10. Kaxnmit us npome-
it Y ASJACHUSAMH NepBOro paspsfa pasieded wa 10 uacreii
BTOporo paspsajga. [enenus rpeTnero paspsana

MMEIOTCSL TpeX copToB: B mpomexyTke or 1,01 go 1,02 omm nensr

KaxIo
F np% ;eie;xTeéleH% TBil‘OOPQOI;;JO piaggma Ha5 10 wacreit (nenenmsi I copra);
; —Ha 0 yvacre#t (menenus II : \
HakoHern, ot 1,05 no konua : i
—Ha 2 vactu (geaenus 111
copra). Ta
3225;:01“;1 ;{aﬂg;}gg{eﬂmom—m quaTb U yCTaHABJIMBATH HHTI/II) sgaqﬂthé
; ecsa ¢ nudbp 1,0 unum 1,1
i ; ,1 u uMerompue ceepx Toro
PHU WML, COOTBETCTBYIOLULME NENEHHAM NePBOro, BTOPOro :
Sty : POro u TpeThero
200. Paccvmorpute BHEMATENBHO mkany LLI u caMu cocTaBbTe

CXeMy JIeJICHMH 3TOH LIKAJb
, QHAJIOTHYHYIO TeM, KOT
Ha puc. IX pns wxan LL2 u LL3. ! / Ve

280. VYcranosure na mxane LL
n 3 1 wumcha: 1 : : :
1,0198; 1,0238; 1,0346; 1,0427; 1,0565; 1,0635; i(,)(l)géz;l’?,llﬁdfs:;fo”&

LL1 LP.’, l‘il’:?{n

St dacl o 04 bodos 1 v 305 0
i Lasrbbonfunbied “’)i(hhl«M|hl|f|“l’3jirll1[Aiaﬁh}jjlﬂh,ldl[ﬂﬂ}ﬁ%ﬂ'll'll"m:|llﬂﬂﬁl

| il vocd 1915
LURER) Pt PR nnm ?
sttt o .a fnnluuﬁmLhu~!mJr-yy'm«hua!a,u!uu!uniy’m?czr1ahnnhmhu'lunhnulm\lln![nn]lfis)?ul«u

>LL1

v

1

Puc. 108

262. TIlpourure
: = OTMEYeHHBIE ,
wkane LLI. deprouxamu Ha puc. 108 wumcna

XI1X. JlBOPiHbIé JIOFAPUOMUYECKUE THKAJIbI 139

Ha o6opoTHOfl CTOpOHE JUHEAKH HMeETCs TaKiKe 10 mkan (puc. X;
BRJEHKYy Mexay crp. 134 u 135), 0603HAYEHHBIX A, B, D, DI,

CM.
K, S T,S & T. LLO, LL00. kaxui B, S, T, § & T nanecenn
Ha [OBUIKKE, OCTajbHbBle-—Ha Kopmyce nuneiikn. Wkanw A, B, D, Di,
K, S, T, § & T—re xe camble, 4TO ¥ Ha o6punbpx aunelikax. Onn

nam yxe xopomo sHakombl. Hlkans A u B—mxann XBajaparoB.
[likana D—ocHoBHas IKaja, KOTOpas Aad yao6cTBa TOBTOpEHA Ha
oGopoTHoit cropore auneliku. [kana DI—o6patHas 1IKana Mo OTHO-
ennio K mgaje D (ee o6ospHaueHue NPOHCXOJAUT OT «D-Inverse», 1. €.

[ wkanacrro

L wkasalLoo |
0999 0,9048 0,00005
e ————————
Puc. 109.

«D-o6partnasi»). Ulkana K—mxana ky6os. Wkanu §, T, S &T—
TPUTOHOMeTPHYECKHeE WKaJbl (CHHYCOB, TAHreHCOB, CHIYCOB W TAHTEeHCOB
manpx yrios) '). HopbiMu sBJSIOTCA TOJBKO INKAJDI LLO n LLOO,
KOTOpble HaM H NIPHJETCA HBYYHTb. 710 ONATH ABOHHBIE JioTapHPMUUECKHEe
KaJbl, HO HaHECEHHBIE 6 00pAmMHOM HANPAsAeHUU (cpaBa Haneso,
TaK € Kak obpaTHas mkKasja R Ha OOBIUHBIX nuneiikax). Hlkana LLOO
(puc. 109) uzer or 0,000045 no 0,9048, a mkana LLO, asnsiomascs
¢e TPOJOJIKEHHeM BJIEBO, HJIET OT 0,9048 no 0,9990. Lludpst Ha 3THX
mKajJjax—KpacHbB e, TaKk Ke Kak U Ha obpaTHoll IIKaJe, yTOOBI
BBIUMC/INTENb TOMHMJ, YTO HAa 9THX IIKaJaX YuCAQ, KOmMopble MeHbllie,
cmosm npagee, B OTAHYHe OT OCBIYHOrO DACNOJOMEHHA.

Wikana LLOO

kana LLOO ouenb HepaBHOMEpHA B CBOGH NpaBol 4acCTH. Ona
COCTOHT 3 7 yYaCTKOB, Pa3e/ieHHEIX N0-pasHoMy. DTH yUaCTKH TaKOBLL

1) Ha TpuroHOMETPHYECKHX INKaJaX HMeercs JMIb OIHO HOBLIECTEO:
yKasaubl KpacHOil KPackofl B rpajycax BeJHUMHLl yraoB, AOTOJIL

1-it yuactok—or 0,9048 n0 8;

2-i » —» 0,8 » 12

3-i » —» 0,1 » 0,05;

4-i » — » 0,05 » 0,01;

5-it » — » 0,01 » 0,001;
6-i » — » 0,001 » ,0001;
7-it » — » 0,0001 » 0,000045.

HA HHX
tebHplX a0 90°.

Sto yAoGHO NMpPH TPUrOHOMETPHUECKHX BHIYHCICHHAX .
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Henenus nepsoro paspana s 31y
. 1X Y4YacTKax pasHble. i
NepBOTO paspsaiia TaKoBAa: . el

eyuacraa [HS AT s eaeria | Yo zenenun
1—2 01 6
> 0,0001
3—4 0,01 7 ’
5 0001 0,00001

g:g. ?afmme BCE 3TH YYaCTKH Ha JHHEHKe
= JCTAHOBHTE GEryHKOM Ha IIKaJie LLOO cne
. . B . 5 lI o ;
0,8; 0,4; 0,2; 0,1; 0,05; 0,06; 0,09; 0,01; 0,03; 0,001; %0%16' Oql(d)ggéll'
0,0(1)27; 0,00008; '0,00005, s e
AXKIBLH [IPOMEKYTOK MEXKAY [e/NeHHSIMHU nepBoro vas a71a B -
ctkax Ne 1 u Ne 2 pasgesen ma 10 wacreli /:Leneﬂnﬂll)\mpsﬂ'ropg?‘ao
paspsana. dro geseHus [ copra. B yuactke Ne 4 NIPOMEKYTKH MEXKAV
ACJICHUSMH TIEPBOrO paspsiia pasje/ieHsbl Ha 5 uacreil. 37eCh HAHECOHAT
Aeénenus Broporo paspsga Il copra. Haxkomen, B yuactkax Ne 3, 5, 6
POMEKYTKH Pa3feNeHb! JIMIIb HA 2 YacTH; 31€Ch HAHECeHLI zxejxeﬂ’mu
BTOporo paspsaga III copra. B yuactke Ne 7 nestennii BTOPOro pasp;mé
yiKe I-‘]I\J‘CT.II[QJIEHHH TPETLErO0 paspsja HMEOTCS TOJNLKO B yua-
ctke Ne 1, rae xamnprit NPOMEKYTOK MeXKAy AeNeHHSIMH BTOPOTO pas-
gﬂ}l}iagfsgeﬁe%ﬂa 5 yacTell (NeNeHHS TpeTbero paspsanga II copra) u
° 2, Ile HOpOMEXYTKH
Tpersero prapara 11 c%pTa).y pasjesensl Ha 2 yacTH (meseHHs
2lg. Ig/lavmme BCe 3TH JeJCHHS Ha JHHeHKe.
= JCTaHOBHTe Ha mKaJje LLOO Ttakue umcaa: 0,836: 0.864:
0.735; 0,265; 0,140; 0,065; 0,032; 0,0065; 0,0085: 0,00025: 0.08090"

p

i 40 83
01 Sl R 75 70 !
LLoo ln‘in!Wu%..m!,n)hxrmm[ma!mr!}m(umu14l{ixhl;r<m|mimIfslstlllrnlﬂ?nlllllﬁfnlIllﬁ?mtllmlslll
: I )

1

ADAE 25 .29 15
0 R G Rl

p

40 0,5
bt il

it

g1 005
e blibddsdad

e

401
' Lo bty
I

Puc. 110.

® [lomnume, umo wrara LLOO ud
dem  cnpaen Ha ! i
wucno 0,836 cmoum snesee wucaa 0,800. P 280! Ha neil
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IWikana LLO

IIxana LLO ropasao npoue wkansl LLOOG. Ona cOCTOUT BCero U3
AByX yuyactkoB (puc. XI, cm. Brujeiiky mexay crp. 134 n 135). Yua-
crok Ne 1 uger or 0,999 1o 0,990, a yuacrok Ne 2—ot 0,990 no
0,9048. B yuactke Ne 1 jnesieHus nmepBOTO paspsaja HIYT yepes
0,001, a B yuactke Ne 2—uepe3 0,01. Jlenenuss BTOpOTro pas-
paxa B OOOHX ydacTKax OYeHb MPOCTH, OHU JeNAT TPOMEKYTOK
MeKLY JeNeHHSMH repBoro paspssa na 10 wacreit (menenns I copra). -
Tak xe Kak u B caydae mkan LL2 u LLI, na mxane LLO penenns
NepBOTO pa3psifia COOTBETCTBYIOT He NepBoi nudpe 4ncad, a BTOPO i
B yuacTke Ne 2 u jaxe Tperbeit B yyactke Ne 1. Ilo sroit mpu-
YlMHe Ha lIKaJe HeT JeJeHHH TpeTbero paspdajia; M 6e3 HUX
yIKe MOYKHO TOJy4MTh YeThpeX- M NATH3HAuHble uHcad, a 6O/buiad
TOYHOCTh BCE PABHO HE HYJKHA, NMOCKOJbLKY NpPH APYTHX BHIYHCJICHHSX
Mbl ee He IOJYYHM.

D§B. Hajinute BCe yKasaHHble JeeHus Ba JuHelke.

2§8. VcranoBuTe GeryHkoM Ha wkase LLO caenyouye uucsa:
0,9986; 0,9959; 0,9937; 0,986; 0,953; 0,918; 0,907.

220. TIlpoutuTe OTMeYeHHblE uYepToukamu Ha puc. 111 uucna
wikanel £LO.

LLOS?Q O D1 I (] .ng‘v PR I l »??1\ ([ ] Ai\?.évI|[\IIDI?IbHI‘I!IIlHIllin!’lhlI)III!ll
i
|
< o6 o 93
ﬂhlle‘mlhiﬁlg gty ‘ (. ‘.9{.\' PR by ‘L)]7¢w|<»‘x‘1x||I|.n‘ﬁn‘h;;mxi»!m:inh
Puc. 111

@ lllkaaa LLO, max e kak u wkara LLOO, udem cnpaéa
Ha1e60. He sabuveatime 06 amom!

@ Ha ecex Osoiinbix aceapugmuueckux wkarax LL3, LL2, LLI,
LLOO, LLO 4ucaa umerom mOABKO me 3HAXCHUN, KOmopble YKa3aHbl
Ha smux wkarax. Hx Heavss cuumamo Goivuie uau mervwe 6 10” pas,
nodobro momy, kax smo Oeaanocy dan wrar A, B, C, D.

Mpocrefimue BHYKCACHHS C ABOHNBLIMH JOrapuGMUYeCKHMHE IWKANIMU

§ 54. [pu BHINOJHEHHHM BBHIYUCJEHHA ¢ ABOHHEIMH JOrapuMuue-
CKHMH IUKaJaMH cJeiyeT HMeThb B BUAY, uto wkaaw LL3, LL2, LL1
cBsi3aHbl co mKanoil D, a mkamst LLOO u LLO— co mxanoit A, Censb
3Ta TakoBa: Ha wxanax LL3, LL2 n LLI croar spauennsi noxasa-
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TEJABbHOH
e ?{35{1[ HLH e, ecan 3Hadenms x 6paTh Ha mKage D
H LLO ctosiT 3Hauenus GYHKIHH e~*, ecan 3ua-
. &
A. Ha puc. 112 nokasano, xakum HHTep-

BajaM 3HayeHHH x ‘
Ha mxane D orse
Hal0T 3HAYCHHS QGYHKUHH e* Ha

1010 1105 i
‘ ; 2718 22026 i
|_wkanatri | whanairs | whanarra | :
0,01 01 1 10
whkana P -
Puc. 112.

Wranax LL3, LL2 u LLI, Ha puc 113
q)YHKLI‘HH eEl Korna x Gepercs HEII) LL{Kane Ama
gax LLOO u LLO, Pacemarpusas stu pHCYH’KI/I,

K€ CaMoe ceslaHO MJist
SHAYEHHSA e~* Ha mKa-

Mbl BUIHM, YTO HIKamnbl
0999 0,9048 0000045 o=
1 uzkaﬂ'a LLo | wkana troo |
0001 an1 01 1 10 i
v whkana A

Puc. 113.

LL3, LL2 u LL] B
COBOKYI
AJIA 3HAuenmit x or 0,01 YOHOCTH JAI0T HAM 3HAYEHHS DyHKUHE e

H go 10, a m
- S il ! Kasel LLOO v LLO naior 3naue-
CTBO ]
s ’x:ém;gesé);pasfnb e n rak: mxaner LLOO w LLO naor 3uave-
o i npoﬁggi ;f;?{ﬁércz;tuxex, H% g(/)l;l OMPUYAMENbHILE 3HAYCH UL X,
g =0 no x= —10,0. Ecau crta

Yy TOYKY 3peHusi, To ABOiHHbIe .norapmpmnqecxn,e MK a6 ﬂalg?

SHAYCHHS I0OKa3aTe/bHOMH x
HKIIHHA o
20 5= 10,0 (puc. Ti4y, T & AR shanenut o1 x= 10,0

He6onnmoi NPOMERYTOK OKOJIO

puc. 114 o samTpaxonas) HCKquaeTH}’Jm—OT x=—0,001 no x= 40,01 (na

CA, HO B 9TOM MNPOMEKYTKe CHpaBefIHBA

0 €z -u czo -y
L [ €20 W @D o @ 1 @@

Z22 i 10
wthana A

i
! Wwkana D
"

Pnc. 114,

npocrasa CbOpMyJ[a e¥ 1 -t
p e"~1-1x, xoto
CTHI0, JOCTHKAMOK 12 Jmied Pafd, KaKk JIErKO BHZeTb, BHIIONHSETCS C TOUHO-

Ke,  npH x=+-0,01, u npa x=—0,001. B mepsom

XI1X. ABOMHBIE JIOTAPUPMHUYECKUE THKAJIE 143

cAygae Mbl TIoJyuaeM SHaueHHe B Hayaje wxanw LLI, 1. e.
e =1,010= 1,000 0,01,

a4 BO BTODOM—3HaueHHe B KOHUe mKanb LLO, xotopoe Oyler paBHO
e~ %% —(,999 =1,000—0,001.

YcraHaBnuBas COOTHOUIEHHE MEXKLY YHCAAMH JBOHHBIX JOrapupmu-
yecKuX MKaJd M uyucjaaMi mKan A u D, mMbl, OYEBHIHO, YIKe HE MOXKEM
cuuTaTh uHcJa mKaa A m D npoussoabHeiMu. Tak e kak u B cay-
yae TPUTOHOMETPHYECKHX IIK4J, OHM OYAYT Jiexarb B ONpeie/eHHbIX
npefesax. OTH Npejesbl TaKOBbL:

Yucaa wraasvt D aexcam 68 npedesnx:

oasn wrkaror LL3~om 1 0o 10,
0aa wraavt LL2~om 0,1 do 1,
d0aa wrasor LLI~om 0,01 do 0,1.

Yucan wraast A sexcam 8 npedesax:

Oasn wxaaroe LLOO~om 0,1 do 10,
oasa wkaroe LLO~om 0,001 do 0,1.

221, Coo6pasuTe, noueMy npele/nl 3HaueHMH umces wKajbl A pas-
HATCA B cmo pas, B TO BpeMsl KaK Npeje/ibl 3HaueHuil Ynces wKajel D—
TOIBKO B decamb pas? BCNOMHHTE, Kak CBf3aHbI MEXKIY CO00# vucJa
mwKaasl A u mxanas D.

Tenepb, 3Has# cBsI3b MexXAy lWKanamu A W D M JBOHHBIMH JiOTa-
pUQMHUECKHMH HIKaJaMH, Mbl MOXKEM pelidTb MHOrO HOBBHIX 3ajay,
Cpeid KOTOPHIX Mbl pasfepeM B IepBYIO ouepelib: OTbICKaHue 3HAYEeHHU
I0Ka3aTeJbHOH (YHKUMH M HATypaJbHBIX Jorapudmos, BO3BeleHHE
ypceJ B JpOGHBIE CTENEHH, pelleHue IM0Ka3aTeJbHbIX yPaBHEHUH
A BHYHMCJEHHE JOTapuPMOB IO NPOU3BOJBHOMY HOJOXKUTENbHOMY
OCHOBAaHHUIO.

Jlesienusi Ha ABOHHBIX JOTapHQMHUYECKHX LNKaJaX HaHEeCeHb CJIefylomuM ofpa-
30M: Ha STUX IIKajgax JAJuHa L oTpe3ka OF Hauajka mMKaabl A0 mrTpuxa, CoOTBET-
CTBYIOLIEro 4ucjay N, paBHa ¢

L=m(lglg N—Iglge),
The m-—MoXyJb mKais, a e=2,718 —ocHoBaHME HaTypaJbHEIX JOTapH(MOB. Ha
mKane D AJnHA COOTBETCTBYIOUIEro OTpeska OyieT paBHa mlgx, M TOJyHaercd,
cJeoBarenbHo, 4TO

mlgx=m(lglgN—Ilglge),
OTK Y12

g N
lgx=1lg T
i 1
B
ge
D10 MOKHO 3alucaTh TaKiKe B BUJE
lgN=xlge

unH
N =e”,
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Kak Haiith sHauenue MOKa3aTetbHON (yHKuUH
¥ HaTypaaLHOro norapudma
§ 55. Kak yxe 6buio ckasa
€O wxanoi P. Ecmau

Ha mKane [ ycraHoBJeHO Ger
HHCJIO X, TO BH3WpHAafA

KAaKOH HMeHHO
8HaYeHHe e*, Gyner 3aBucers

H€HO uncao x. Ecuu oHo sakmioueno Mex
Hal0 yutath Ha wkane LL3,

wkane LLI. Ecau
Mexay 0 u 0,01, To sHauenue e* BhIUnC
CTbIO MO nmpoctoit opmy.e

ef—11 Iy
H NOTOMY wWKama MoKasartesbHO byHKuMM ¥ mas x, MeHbuHX 0,01,
Ha JIHHEHKe He nomeleHa.

ITpumep 1. Bowuncanrs @l

[TocraBum 6Gerymok NPOTHB YHCaa
1,43 wa wkane P. Otser Oyger

Ha wmkane LL3, tTak kak 1,43

r— 0,043 — 143 |— l,43—\

v

L?\|ll‘!sl"‘|il'|l'|'?1|1I|||1|';|a
) 192

® Lt I?ulmlu|1lm»inu'uuhm'nuhxn'u ”I”’ ?ﬂl|||ll|||]llIl'||!lhu!'nuhmlllllllllgllll'|
DF i ylely
cr i
CIFII&JI.\|![|4\! d6'7"6"5
C! ‘n»l:l.l;!:hh!.l?l,l,-hulvmm'gh%‘!ll,’h‘l.h i} |.!.m.|.|94|.u|.|.hm.|.|,§.y il

€ B b B B8 BT R

VL e e e T Tt
D 1 2 3 =ilgfl ol 7
e L L3 Bty Y ooy e
© LiL2 # !lv,;;v|:|.mp‘m;u 1nu;un!uu%Qihpml‘u‘|uu|nu|mqm||ml‘,z‘4upm"mq«
\ | / g’
1,0144 4,18 1,154

Puc. 115,

JACKUT B HHTepBaae or | go 10. Ha wkane LL3 uutaem ye-
THpe—OoJHH—BOCEeMb (pHC. 115). 3tn uudpwr pawor Bnowe ompe-
Acjennoe yucao 4,18, rak kax

: Tucaa mxaas LL3 jexar MEKLY
2,718 u 22026 (mocmotpure puc. 112). Urax,

et i ]n,

HO, wKanel LL3, LL2, LLI cBsizank
YHKOM HEKoTopoe
JIMHHST [TOKaXeT Ha OAHOH W3 mKaj LL3, LL2
umu LL]1 3uavenne ¢, Ha H3 3THX WIKaJ OKayKercs
OT TOro, B KAaKHX Npejenax 3aK.Jio-
Ay 1 u 10, To 3sHayenye ¢*
ecan mexay 0,1 u 1,—mHa mxaje LL2
ecan mexay 0,01 u 0,1, —wua YHCJIO X 3aKJI0YeHO
JIS€TCH C JOCTATOYHOH TOUHG-

XIX. ABOMHBIE JIOTAPHMOMHUYECKHE HIKAJIbI 145

Mpumep 2. Bouncaurs €', Ilpu Toit xKe yCTaHOBKeLie;‘yT;aIz
470 np B mpejblAyIeM NpHMepe, YWTaeM OTBET Ha UIKaje A

e 0,01x

nm 1
. iy L

' 7 7 7777
rLe LR e L LR LLA Ll RALARLRL LA D
(Leath 7 !

111111 IA LL3
vir LI LT

18111 Al
W”’Zﬁxﬂxzxxx;//:1””/’/%//IHI/l/ln/‘/luu/uuluru/n/uuuuu LLz
Ll

wkano!

Puc. 116.

kakK ancao 0,143 nexnr mexay 0,1 u 1 (cm.spnc. 112). Yuraem
OTBET: OAMH—OJHH—NATb—UeTh pe (pHC. 115).
3Haumr, eo.'m B

Mpumep 3. Bouucaure ”°'**. bBeryHok onsth CTO;{’;‘ J?eTzB;, ;KeTr;ol;
qoxenun (puc. 115). Ho oteer Temeps Haxomrrc(f)l lﬂaz I:IJC o) e T
Kak uyucJyao 0,0143 nexur mexay 0,01 u 0, pl{(;Tblp‘e e
Kaje yuraeM: O AMH—HOJb—OJHH—YeThipe— :

™' —1,0144.

CootHomenune mkaa LL3, LL2 w LLI co wkanoii D MOXHO omu
carb emje HHBIM crocoGoM. MoxkHO cyu- 0,585
TaTh, 4T0 MKajda [ Bcerjga cooOT- ;
BETCTBYEeT OJZHOMY U TOMY Xe
npoMexyTky ot 1 go 10, a 5Ha mka-
gax LL3, LL2 u LLI 1noMmeleHsl pa 3-
SPad e LLg_q)yofilIi- T S A AR R L
nusi e¢*, Ha mkane LL2—d¢ynkuus e, - mhbblilil,] !

{“||v7},.1t....'¥.u.|.

,01X e " 4'1 !
Ha wkane LLJI—dyuxkuus e>°'* (puc. S 7"l ..’2.‘. H'HH
116). 210 M0JIE3HO HMETb B BHAY, TAK KAK yrovipiitigii: g o
HAa HEKOTOPBIX JIMHEAKAX, HAMPHMED HA 511 Bunhon oottt ot

HeMenkux JuHefikax «Apucro» (Aristo),
NPOTHB COOTBETCTBYIOI[HX [IKAJ CTOAT
HMEeHHO Takue 0603HAYeHMS.

Urobel Jyuine pasobpaTbCs BO BCEM »
STOM, NpOJIE/IaeM Ellle OjMi NpHMEP. : Gl

I[Mpumep 4. Haittn e* gas x=0,585. 1,795

Pemenue. Cnoco6 1. Uncio x Je- b A
*KUT B mpomexytke ot 0,1 ILOK;:II&BTIOJI\I/I‘}‘IZ .

/ ‘ TCTBYET III
?}?Ifl)gfe}lKIyQT)I.{yygf:;::nHBa}éM GEryHOK IPOTHB 0,585,‘1121 “”(f]m; 1171) ypraem
pa wkage LL2: ofHH—CEeMb—/AEBATb—NATHL (PUC. :

hY e
dbbo 1 "'{obo !
i Hapopi
I””llé”“"i il

m||‘|v‘|=| gy
"100 o 4|Av0|-|n|l||
f'l'lug'!‘“l'rl'w’lly REEREUR
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- o Ry B

Cnoco6 2. Cyuraem wkany D coor i
: BETCTBYIOmIEH
KYTKY or 1 go 10. Hlrpux NATh—BOCEMb—

ggiqnzé,lgTBeg Hal0 HCKaTh Ha WIKaje, Tlie momen
s - JTo—iukana LL2. Ycranopka Gerynka
OHEUHO, TOT Ke, 4TO M NpH cnocobe 1

OTBen: e’ —1,795.

222- Hai”lTH el,zs; ez,as; 63,02; e4,65. 66,05. 68,95. e9,3

" ’ ’ L
223. HaHTH eo,lsv; eo,na; 60,292; eo,au; eo,us; éo,ﬁl-’n. eo,s. 60,985 (
224. HaﬂTH e0,0108; eo,054. e0,0BS } - ¢
; .

fnx

HITTTTTTTTITIT T, TTITITTTTTITTT
V//////I//I/I////////////I/ /‘/II////////////I/I/////////ll//l///ll/lll/ll

S
=
(&
X
3

Dx
LL3

Puc. 118.

§56. Ecnu wneny y wa mxane p COOTBETCTBYEeT Ha OAHOH M3
ABOHHBIX JIOrapuMUYECKUX INKaJd YHcio x=¢", 10, oueBmpHO, uTO

0,270 3,78 weao Yy ssasemes  namypans-
‘ ’ Relm  aoeapudmom  wucaa  x

(puc. 118):
Wi T O b s e
| i ' Ittt =
u?nl|n|Im:’n||lu|||||lthminl»jﬂ?nhl [ N v AR e ]nx.
i AN i Pt B fo
ww W}Aﬂﬁ Ipumep 1. Yucay 3,78 ua
R TRR SIEPSULTURHUITIN 14:: B; (50 ) ) COOTBETCTBye’I‘ Ha IKa-
T__‘?»i#au Jae LL3 uucao 43,8 (puc. 119).
ik L JTo osnavaer, yro
ylu[”gulllflllq“ﬂ ? bl Ill(l|IZJA|IEIII|CIIIII(IIQDI|Illlll( 1] o o < Hlll,lllll}‘lll .
;gglIIIIHI)HJ’IIIIIIHIV m'lIIlll;l’lgglllHllllll‘ull'l!ﬂq] I 1 Il,lllll l'i"[‘lgllllllullll ea . 78 = 43’8
l ¥ ORHOBPEMEHHO, uTO
!,31 43,8 In 43,8 = 3,78,
Puc. 119,

£ HpnﬁMep 2. Hai#itu In1,31.

TaBuMm Ger

wkane LL2 (sametum, uyro us BCeX Tpex mKaXH(l)‘KL;pOIT,IZI} lfiﬁ?

m()/lblfio Ra wxare LL2 umeemes wucao 1,31) n qmaelv; Ha WwKane )

&:{Bae;é Il)LBa-—CeMb——HO.HI:; (puc. 119). Tak kax s JaHHOM cJayuae
CBfI3aHa €O 1IKAJIOH LL2, 10 wnano CUHTaTb, YTO HAIll OTBET

Haxojurcs B mpomexyike or 0,1 go 1, 1. e.

In 1,31 =0,270.

OCHOBHOMY mHpoMe-

NATH HA 3TOH WKaje
O3HavaeT, ClIefoBaTeNLHO, YHCIIO 5,85. Ham nano anesio 0,585 =0,1.5.85
5 bl .

€HBl 3HaYeHHs QyHK-
H pesyJsbTar,
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[Ipu eblUCAeHUL HAMYPAAbHLLY A02apUpMO8 o00pawaiime 8HUMA-
uue.ua fr)no, KaKoi U3 OBOLIMbIX A02APUPMULECKLX UWIKAA 6bL NOAb3YE-
mecob, u nomuume, 4mo 04 wkarer LL3 omeem Gydem 3akatoter 6 npo-
mescymee om 1 do 10, 0aa wraree LL2—6 npomedscymre om 0,1 do 1
u, Haxowey, oaa wrasot LLI—s npomescymre om 0,01 do 01 S

995, Haitu In1,35; 1n4,00; In2,03; In1,08; In1,148; In1,045;
1n 50.
996. Peumts ypaBHeHHe
e*=>59.

§ 57. TlogoGHO ToMy KakK MBI HCIOJb30BAJIA LIKATY D BwmecTe co
mkagamd LL3, LL2 n LLI fnsi BBIYMC/ICHHS 3HAYCHHUS QyHKIHH e,
MOMKHO HMCNOJIb30BATh MKany A [/ BHIUHC/ICHHS 3HAueHUH QYHKIUH e
Ha mkanax LLOO u LLO.

Mpumep 1. Hafitu e
Mfg ﬁepel\p,; snauenue x=0,168 Ha mxane A. CooTBeTCTBYIOIILEE 3HA-

uenye OQyHnkuuu e~* Haiigerca na Wkaige LLOO wmn LLO. gax Kak
sgauenve x Jgexur mexdy 0,1 u 10, 1o oTBer AoJ/KeH GBHITE Ha
wkase LLOO (mocvorpute puc. 113). Met craBum GeryHoK mnpoTus
0,168 ma mkane A M IpUTOM & ee Ae80L noAoeuHe, TAK Kak BCA WIKasa

—0,168

| 0,9782
0,845
. 97
LLo 2 |||1||'9?8111|(||| Dt ) i |||||.|ﬂ||
LLooO hﬂouu|||u|||ul|u1||nﬁ?n' imlp;ssg‘f,,h‘,i |1'Z| \ﬁﬁhhldﬁsﬂ|||'|h|‘|’|l|t||||||||1||| cLoldln e b Ll
N - ; HH

B o ‘ 1 | | | | | ul. | | | |
0 g R e o JU LU Ry ST UG o) | | | ey [ [iinAaes
S]S"Is?\\'-.\ '75' o 1.“" \.'.\‘H-l i) (33 3060
.D ; G I ‘6' " O T T CRR RN AT SRR UL TR S
QUUTTHn Dll‘ll!.lllpllll'l"il ||||||||]I|||n e i ‘
D1 4{||nll‘|||1|‘|‘|'|'I';Il‘mlill.wmlym““wm‘%.“ 'l""l""y"'i""é""%""é"”é'"'i (R RN T AR
K 2 i . ;
: 0,022
0.168
Puc. 120, Pue. 121,

oxBareiBaer mpomexyrtok ot 0,1 mo 10, a ee JeBad MOJOBHHA — IPOME~
®kyTok ot 0,1 mo 1. Ha mxkane LLOO uutaem OTBET: BOCCMI)——':I e-
Toipe—nsaTh (puc. 120). Ilpu sTom MBl yYHTBIBaeM, 4YTO IIKaJa
LLOO—>53T10 1IKana ¢ KpacHuimu yugpamu, HIAYUAsa CApasa HAACE0.

TaxK
i e=%1%% — () 845,
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& Mep 2. Hality e~ %%
fAUCHUE X JeKHT B mpoMexyTke or 0,001 g0 0,1, NpHTOM B npa- . craBute OeryHox mnpotus 2,16 mxaast C, HO OTBET uMTAaTh He HA
" mkane D, a ua oguoit u3 wxkan LL. B nawewm cayyae—mna mxane LL3

oLl 7
U NOAOBUHE 3TOro NPOMEXYTKA, TaK Kak JeBas NOJIOBHHA HAET OT

0,001 no 0,01, a npagas (puc. 123), tak kak 1,8-2,16 meupme 10 n Gonbuie exunuupl. Taxum

CIOCOGOM MBI TIOJYYUM

! =0,01x = |
| e ot 0,01 no 0,1 (puc. 113
' el Ors i ’) | P —p18216 -48 Q
et er li{aﬂo HCKATh Ha X et R
~ WKane LLO. Y i
VILII110110110010001011101 A5 3 - JCTAHaBJIHK- i
m///mm///W/,,,’,%ﬁf,’f/’,’/’ff,/f,’f,’,"/f{,’,’ff/,’,’,’,’,.’{j//4, LL0 S Baem Gerynok mporus A 230. CooGpasuTe, Kak aHANOTHYHBIM OGPA30OM BHIYMC/IUTH BbIPA-
04 llac 7, LLLLLLL, 927900 § WTpuXxa ABa—aBa g , KeHUA:
NpaBoH nNoMoBHHE miKA- ‘ a
a- i — 1
¥ b ; o
Il Al A um Ha mkane i 1y b5 2) alnb, " 3) —Inb.
i LLO untaem oter: pe- ‘ 231,
i ?HT o ceMb Tt 2,45 0,952
€EMb—nBa (puc, 121 0,153 5
t . 215:3,20. 0,15:0,32- 9,012+0,35 » 3,5 0,85 »
Pue. 1929, Toayuaen ) e 77 ¢ e Jie U5 ptiss = 3 0l 3 3.
3

e = 0.9789.

Tax H epeKuny-
e KaK U MPH OTHICKAHMH 3Hauenufi By i 232. I'pys B Q x2 mogHuMaeTcss NpH TOMOMH KaHarta, mep y
YHKLUH €%, MOMHO Ccuy-

Toro yepes merajanueckuit wuiuHap (puc. 124). Kakyio cuny P Hago

TaTh, YTO yMcaa LIKa
Jbl A nexa
TpoMexyrke or 0,1 go 10 TTgrcerﬂa B OBHOM ¥ TOM Xe . NPUIOKHUTH JJis MOABEMA STOro rpysa Cc ydYeroM TpeHHS KaHata O
SHAYECHUS GyHKuuu e-F ., mxail]aa lifiaéla LLOO 6yner paBarh unmuagp?  Kosdduuuent Tpenns wp=0,4, yroa oxsara KaHara
HHu e~ %01* : 5 —3Hauewn 5 7 ;
287. 11 (gpnc.0]22), EA Gy HK x=—=1,571 papuana.
. enaf :
228 H};“-A a4 JuHelike npumeps 1 u 2,
% . HTH e L T e e f Ykasauue. Heobxonumasn pas pacyera ¢opmysaa [JaHa B YCJIOBHH 3a-
e ’;;28“”“. : 5 5 e pLen s en s, - Aaun 86a
. Hafitn ¢—09918. ,~0,004a
Bi : e~ %018, —o0,0265, . 4
i € piCRa L et ilis 233. [pu pewenun npeplayweil 3ajaun TPeGOBANOCH BBHIYHCIAHTH
B 2 ‘ T J
mtchJ:eHuﬂ C ToKasaTeJbHbIMH (yHKUMAMK BLIpaKeHHe BHAA e * . MOXHO s BBIUHC/ATH MPH OJHOH YCTAaHOBKE
HATYpaabHBIMK  Jorapud @9
Mamp —
. ‘ eHNUA BUJA ¢ ° U Kak 3TO JeNaThb?
.%JIS& Ilpumep 1. Hairy P —=eu8210 e i A A
s peren i
Heme 1’§x2 12” 5’:8“0 TIpHMepa mpexae Bcero wano maiit nponase- \
,10. MOXHO clesiaTh OGBIUHEIM nyTeM Hha Wwkanax € X
e
2,16 -
‘ o
Ay N B
ARG i s
X
X
s
e B
Puc. 124. Puc. 125.
Puc. 123,
n D, noctasus 1 1 234. Jlyu csera cuapl J, najaer nepueHAUKYJAPHO Ha CTEKJsSH-
9 o
kanet € nporus 1,8 wa mkane D, 3aten Hajo no- HYI0 NJACTHHKY TOJIMHON s=2,65 cm (puc. 125). Cuma csera J,
[ocJie NPOXOXKICHUSA uepes ITACTHHKY OKas3blBaeTcst MeHblle B 2,5 pasa.
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Beluncante xosddunnent NOTJIOUIEHHS CTeKJa

1 £
c=—In (—‘) ;
s J,
® Illpu pewernuu saday ¢ NOKA3QMeAbHbIMIL PYHKYUAMY U aoeapug -
MAMU HADO O4eHb SHUMAMENbHO caedump 30

nPUbAUSUMENbHOL SealU-
ROU nokasamesn cmeneHu Quukyuy e* u apeymenma Aocapugma,
“mobut He nymamo wraser LL3, LL2, LL],

Bossenenne uucen B ppodupie CTENeHH, pellleHHe NOKa3aTedbHbIX
YPABHEHHU M OTHICKAHME JOTAPH(MOB NPH NPOH3BOLHOM
NOJNIOKUTENbHOM OCHOBAHHH
§ 59. Jlerko coo6pasuts,

1IKaJbl, MOXKHO OYeHb N
creneHn. Brol

UTO, MMes JBOHHbIE JOrapupMHUecKHe
POCTO BbLINOJIHATL BO3BEAEHHE YHCEJN B JIOGHIE
YK€ BRIYHCJANA BbIpaXKeHHs BuAa e%®, Ho rtak Kak

a=eln a
PO

ab — (el a)b= eb-in a
W, 3HAYHUT, BHIUHUCIATEL BbIpaxKeHHsI BHJIa ab Hu
BBIYHUCJIATDH BbIpa:KE€HUs Bujpa e%?,

IIpumep 1. Buumcanrs 3%

$JIcHO, uYTO BLIUHCJEHHE MOXKHO BBINOJIHUTL  yKe Pa3o6paHHbIM
Cnoco6oM, ecJiU HampcaTth

4yTh He TpYjAHee, ueM

3* = (eln 92,

3nauuT, Hago Haiitd 1n3, nmocraBuTL .
u npotuB 4 Ha wkane C npouectsh o
Haiitu In3, Hajgo Ha mkane LLZ BasiT

POTHB HEro HayaJo wkanp C
TBET Ha wkajne LL3. A uro6m
b uncqo 3. Toraa ma wkane D

4
B , 1
= S g |
e — B
3 " 3h=81
Puc, 126.

NpoTuB Hero Gygner crosats In3. B pesyabTare cjaenyer: mOCTaBUTL
HauaJo mikanel € npotuB 3 Ha mKai

npodecte oTBeT Ha wmikajge LL3. Dro

e LL3 u nporus 4 na wxkane C
Gyner 81 (puc. 126). Urax,
3*=28l.
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o 1,86
ep 2. Haiita 3,327, , i
grggul:l E{aqano mwraast € HA JIBHXKKE IPOTHB Sc;fgeTHcammb =
LL3 (puc. 127) u nporus 1,86 Ha mkane C yuraeMm

{ 1,86
b1 e \
BIEARURRESE Rl S [ D
3
| i ey e AL
0 caa e BRI L 1l by
' L R R T T
® LR et Bt bbb : Uhj : dmit
iE BIE 0 ]{?“lll”:i)lll“‘IV’h;\lll\?ﬂlllll‘l;%%\l”}lil“Wﬁ_} %W%M%bﬁt g
e ; : R RN RS (LTI (R 1
T gy :
i (3 } -vu.?wn.uh‘(hh(wM (A
t P Jach L
\i l“”l‘m‘l” tﬁw 3 A .“ ”Hl‘\llJ,‘m]m‘gml””w”“ w(uulnupmlnxg|xl|||l|z\(;,|||‘|l
:@ g D vonpuasajeifiing gy ‘A""""’l"""A"‘Wmé i (O R GG S U
PN il e, ﬁ‘.,.w..,,.m,‘.‘Y...l,..‘,,,u,,.......,l.‘.‘,,.,.w.,l.ﬂ.,.,;.lz..‘.,,”.1,..,,” ity " ;
6] Liz Pt s
Ciah
3,32 9,32

Puc. 127.

e LL3: neBAThb—TpH—ABAa. YuHTHBadA, B KaKuX npeacnaax
K aJr : :
jexar upcya mkasisl LL3, mojiyyaeM OTBeT:

o Sk e Ol

fra 3,32%1%°,
II_([EKH Df»xeg :r)’li)e;?;ymew; npuMepe, Hayajo LWKaJbl CKl:;ﬂbo anoOcTT:};
uB upcsaa 3,32 Ha mikase LL3 u OTBET HC

Lol —BoCeMb—IlecTh mKalpl. Ho Tenepp aTOT IUTPHX
o COﬂHHé axkaet uncyo, 8 10 pas mewsuiee, © IOTOMY OTBET HAJO
et nst:mp wrane LL3, a wa wuxase LL2. Ywnraem: OJII/IH—2.-
qma“n :?r b, W MOJyYaeM, YUUTBIBAs NpeleJibl AJis YHCeJl [KaJIbl LL2:
Rl 3,3001% — 95,

3a-

Tlpu pemenus mnpumMepa 3 Mbl BHIEJH, HTO yMEHszfguﬁan&I:{:; 4

esist pCTeneHﬂ B 10 pa3 TpefyeT mepexoja CO MIKAJEBl e
;,L2 Yro6pl Jyullle 3TO MOHATh, MOXKHO MNPEACTABHTDH ‘

001 X ] e

| mkaﬂ'aﬁc'ml whkana C | whkana C |

Tu’l”kaﬂa.LLl l éz/faﬂaLLZ | wkanall3 |

Puc. 128.

X
HOH HKIUK ¢”,
KaJy MoKasareJpHOi ¢y
e TBOBATh IKaJa 3Haye-
paspesannyo Ho 3 wacmu. E#t OyJIeT COOTBEIC bis ol
i 2 smopeHuem IIKaJbl
x, TmoJjyuampmascsa o b BEGE
l(][:llrc 128). TZK KaK BBl YK€ 3HaeTe, YTO Mepexoj Mo mKaje C
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COCEJHMH YY4aCTOK COOTBETCTBYET YBEJMUEHHMIO HJM YMEHbIIEHHIO B
10 pas Tex umces], KOTOPHIM OTBEYAlOT WITPUXHM WKanbl (cM. § 5), TO
5T0 KaK pa3 M O03HauaeT, 4TO, YyMEHbIIass NoKasaTenb X QyHKUHH €
B 10 pas, T. e. mepexoiss B cOCeJHU I caeBa yyacrok mxaml D,
MBI JOJKHEI M HAa €IMHOH LIKaJe mMokasatejbHOll GyHKIHMM e* nepedtu

B COCENHHI cJeBa y4acToK, Ha wKaay LL2 3to MOXHO (opMyJH-
poBaTh elle H Tak:

@ Yucra wkaser LL3 saeastomes Cecameiymi CMENREHIME Hucea
wixaat LL2 u comoimit cmenenamu qucen wxaawt LLI. ‘
COOTHOI.LIEHPIG MeXAY quCcJaMHi UIKaJ

« LL3, LL2w LLI uzoGpaxeHo Ha puc. 129.
¢ a ob™ s 3 235. Haitu 5% 5°% 5", :
& qo b iz 3 236. Havru 1,25".
L gom T bt § Ipumep 4. Halitu 1,3* u 1,3° nmpu
. NOMOILM  ABOHHBLIX  JiOrapnpMHYeCKnx
mKaJg.
Puc. 129. ITo-npexxHeMy  YCTAHOBUM  Hayajo

mgans C nporuB 1,3 na mkane LL2.
Tqrzﬂ,a npotB 2 Ha wkane € MOXHO GyJeT NpOYECTb 3HAYEHHE
1,3*=1,69 na mxane LL2 (puc. 130). Ho ecau nomeiTaThCs TakuM

: 2 3
{ i
5 Bk

Gl R

Llld blbd L0k bLL riis

TTTT

¥
A LB
[] ]
i

I

X i
5 5
4 -
(akara © W) A) 13 189 n
1
ara LLe |/

LecececcBeiae

: 3T 13

ke myteM Hafiti 1,3°, TO okasmiBaercs, 4YTO CH€/aTk STOr0 HE/b3d,
TaKk Kak WTpux 5 Ha wKaje C BHXOAMT 32 NPeAesbl LIKaJbl LL2
(puc. 130, a). 210 M NOHATHO: OTBET AOJ/DKEH TMOJYYHTbCA YKe Ha
NPOJOJMKEHHH WKAJH LL2 BnpaBo, T. € Ha mkaae LL3.
Uto6nl HafiTH 5TOT OTBET, HAjO NOCTaBHTb NpoTuB 1,3 Ha wgraae LL2
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He Hauano, a KoHell mgams C ¥ NpOTHB YHCJA 5 5Toil IMKaJbL
npouectb oTBer 3,71 Ha mKaxae LL3 (puc. 130, 6).

237. Tposenafite 5T0 Ha JUHEHKe.

038 Haitu 4,54 2,50% 2,82%*% 3,21%%.

239, Haiitu 1,04'.

YV kasanue. Crauana malinure 1,04%.%, sarem cooGpasuTe, Tjhe HAAO YH-
TaTh OTBET IS 331131—11{01':1 3azauu.

940. Hanta 1,14°% 1,25°%
Aren ] 17t 1,101,

844, Haiitn /741%

¥Yrasaunue. ?/73:_1“’=741 2ﬂ‘:?fll“"".

849, Haiiru 3/ 906; / 11.

Jlnst TOoro 4TOObl YBEPEHHO ONpeNessiTb MOopAL0K pesynbTara TpH
BO3BeNEHHWH uHceJ B JPOOHBIE CTENEHH, MOJC3HO OpPHEeHTHPOBOYHO
NpUKAIBIBAT, B KAKHX TpEJEax OH JO/IKEH 3aKJawyarbca. JT0 Jlaer
BO3MOXKHOCTH JIEFKO pemarb BONPOC M O BhIOOpe TOH MIKaJbl, Ha
KOTOPO# CJleflyeT YHTaTb OTBET.

Mpumep 5. Haittn 8,05

Pemenune. Uro6bl yCTaHOBHTb, B KAaKHX TNpeAenax 6yner 3a-
KJIOUEH pesyJbTar, CHauaja OKPYIJIHM M OCHOBaHHE U noKasaTeib,
yMeHbIIad HX,a 3aTeM YBEJAHTHUB AL QueBUHO, MOIKHO Hanucarb

8,00"°°°<8,731’7“<9,002’°0°
8 <8735 == 8]

Tak Kak Bce uucaa Mexay 2,718 u 29000 sexar Ha wmxane LL3,
pesysbTaT Hajlo HCKaTh Ha sToii mKkane. CraBum Hauajo mxanst €
nporus 8,73 Ha mKane LL3 u uuraeM OTBeT Ha 3TOH e LIKaje
nporus 1,724 mxaus C.

Orser. 8,73""**=41,9.

Mpumep 6. Haiitu 1,04**%

Pemenne, Ynucmno 1,04 nexxur Ha mkane LL1. 3payut, 4HUCIO
1,04 maxomurcsl Ha LIKaje LL2, a uucio 1,04'° na mkane LL3
(cm. puc. 129). OuesuaHo,

1’04xoo<1 ,04234

1, CJIe[IOBATEbHO, OTBET MOMET HaXOAHTECA TONLKO HA 3TOH XKe IKaJe.
VceranoBup Hauadio mkansl € mpoTus 1,04 na mraje LLI, uATaeM OTBET
na mxaje LL3 npoTHB WITPHXa ABa—TPU-—HETHPE mkanst C.
OTseT: 1,04***=9680.
Mpumep 7. Haiitn 15508
Pemenne QOueBuano,
1551« 155% 257155,

Upcno 155 nHaxopguTca Ha IIKaJC LL3, uncno 155%!'—mna mxaje
LL2. 3pauur, OTBET MOMKET HAXOANTHCH HJIM Ha nikane LL2 npaBee

860’”3; 1,8128; 630,343.’ 270,333;

Wnin

6 1. 10. IManoB
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yncaa 155!, mnm Ha mkame LL3 neBee wmcisa 155, ITyTem
NpoOsl yOex/aeMcsi, YTO Haf0 CTABHTH KOHEI WKaau C MIpPOTHB
yucna 165 mkamst LL3, m Torma oTBer HalJeTcs B JIEBOH YacTH
wxanast LL3 nporuB yucaa 0,257 mkanst C,

OtrseT: 155%%7 =3, 655,

243. Haiitu:

2y 080 e 1 O3ihT 1 gt

6) 1,0163%: 1.0163*":% 10163

B) 8,85"% 8 55%1t; g 5Loeis. ,

r) 1,0435% 1,043, ’

Perienne mokasartenbHbIX ypaBHeHHH H i i i
HBIMH JIOTapHOMHYECKHMHU HIK);l;IaMI/I TaK)K: rf;ﬁzggft e

ITpumep 8. Pewnrs ypasuenue

8= 12,

Pemenne. Veranosum nauano mkamst C NpOTHB 5 Ha miKane
LL3. Torpa, kaK GBLIO NMOKA3aHO BHIlle, NIPYU BO3BEJCHUH O B CTElEeHH
TIOKA3aTe/d KOTOPHIX GYAYT CTOATHh HAa wKase C, Mbl 6ynem nonyqan’,
pesyabraTel Ha wKasne LL3. 3uHauut, Hajgo HaiTH Ha mKane LL3
PE3yJ/bTaT, DABHBIA 12, W MOCMOTpeTb, KAaKOMy IOKa3aTemo x Ha
wkane € oH coorsercTByer (puc. 131). Haxomum

x=1,544,
OtrBet: x=1,544.

- T=1,544

3 12
Pue.. 131,

Tosyuennerit pesysbTaT MOMKHO NPEACTABHTL elmle M TAKUM 06 pa3zom:
0 ompejeneHuio Jjorapudma, ecau

5% = 12,
TO

x=log 12,

Iostomy ycranoBka, usoGpamenHas ma puc. 131, pemaer Takxe
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2ajauy OTHICKAaHUA JorapudmMa no NPOH3BOJLHOMY MNO-
JOKHUTENbHOMY OCHOBAHHIO.
244. Pemuto ypaBuenus 27°=81; 4,02*=8,4; 7,2%=83,2.
245. Haiitu log,32; log,100; logs,17,34.

® [Ipu pewenul NOKA3AMEAbHbIX Y PABHEHUL HEOOX00UMO 6HUMA-
MeALHO CAedUmb 3a mem, HQ KAKUX ULKAAaX O0ANCHbL YCMAHABAUBAINBLS
OanHbie 3a0a4u U KAKoL OOAJNCEH NOAYLUMbCS NOPACOK pPesyrbmama.
Pewas smu eonpocel, caedyem nocmyname maxk e, KAK i npu peule-
HUU 3a0a% Ha 6036e0erie 4ices 8 NPOU3BOAbHYIO CMeEeneHb.

248. Pemuts ypaBHeHue 32*=4.

Coo6pasuTe, Kakoil wTpux wKaasl C— HayaJbHBIH MM KOHEUHBIT —
Halo Mchojb3oBaTh. Onpegenute mnopsifox oreera. Ilposepsre pemie-
HME BHUHCJeHHeM Ha OyMare, Ge3 JIMHEHKH.

247. Pemnrts ypaBHemns 107*=5,78; 12%=7,137; 81" =10;

8L 35— 7.2 1,641 =996

248. Pemuth ypasHenue 2,66 =12,
1

948. Peunts ypasuenne 2,37°+1 =402,
25@. Haitu log,8,70; log,,,43,2.

MponopuuoHanbHble BHIMHCIEHHS C JBOIHBIMH
AorapuPMHUUECKMMH LIKAJAAMH

§ 60. Bce, uro ObI0 CKa3aHO O MNPONOPIHAX, NPUMEHIMO H K
BBIUMCJEHUAM C [BOWHBIMH JoOrapu@MHYECKHMH LIKaJaMi.
[Dpumep 1. Halitu x us ypapHeHUA

Mbl y3Ke 3HaeM, uTO ecJli CHUTaTh, YTO HA mKanax LL croaT uucia,
to Ha mkanax C # D CTOAT MX HaTypajbHbIE JOrapHQMHL. Paccmar-
puBas, Kak OOBUHO, Tpopesb MexAy wmkanoit D u wkauoi € xax
JApoOHYI0 uepTy H HMes B BHAY MPOMOPLUOHAJBHOCTL CTOSIHX APy
npoTHB Apyra umcej mwkan € u D npu moGoM NOJIOKEHHN NBHMKKA,
MOMKEM, CJIENOBAaTeJbHO, yTBEpPXJaTh, 4TO, NOCTaBUB a Ha wxaje C
nporuB N na mxase LL3 (uau JApyroit Noixoisileil IKase LL),
npouteM orBeT Ha wkajse LL3 mporus b na mxkane C (puc. 132).

551
Mpumep 2. Buuncanre 1,468 %32,
MoXHO, KOHEUHO, CHauaJja BHIIOJHUTL fJejneHue 5,1 Ha 0,324
IIOTOM BO3BeCTH B 3Ty cTeneHb umcao 1,468, Ho moxHO HOCTYNATE W
nnave. Hanumem:

5,

x= 1,468 %%,

6
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Jlorapudpmupys, HOSY4HM:

lnx=_5_1

0”32 In 1,468,

OTKYJa

Mpl MOXeM HENOCPEJCTBEHHO YCTAHOBHTH STy MpPONOpIUI0 Ha JIHHEHKe
00 cxeme, nokasanHoi Ha puc. 132. ¥Ycranasmueaem 0,32 mxanst C

dpobrasn
| vepma ]_

enN thx
Puc. 132.

upotus 1,468 mkanst LL2 (Hafo BCerja NMOMHHTH, KAKHE YHC/A COOT-
| BeTCTBYIOT KakUM wiKanam!). Torja mpoTHB IUTPHXa MATH—O AU H
| wkajael € nosyuntcss oreer. On mosyumsca Gbl TOXKe HA MIKaJe LL2,

| - 0,32 5,1

‘ B m e SR i e it g R e el R e SRR B

: [t i 05 1.06 101 108 .09

‘ e “l. I |3, ; I _l:?,l.|%|.|v.l.1,.1.n.1é1.|.|. .«.l.l.m..l.?u'I:Ll.L[l|,l.|.?;|,:.;.|.!.|.|.|.|.1.|.
TRl f ! 2 3 e 8 e .1 !

i Sﬂ. ""i]"'"":"""'3""”""'"“"é""""""""'"'}'“‘""""" ....é.,.,..,.'.‘,’.,..3..%...,.,...l.,,

AR el @ Al At Bl N

G RN E L RN
wul ."]|'g'l‘IIII'PI']IIIl'”él‘lllllllqlllll'l‘w"""‘!"“"'“sl‘”"”;B‘”l‘}‘O‘EI?”l‘I“ﬁ'(l}‘olﬁ“‘“““m‘s"l:%ér

1,468 | 455

Puc, 133.

lll,ll‘”\"”glll nnugn‘]llg(;q|1|n_u||n||uu||;x36|||||||||v‘||1,¢2|g;|uluuluulnuluu | L
up-upu;u (e

ecii Obl MAThb—oO AU H o3Hayaso 0,51, Ho Tak Kak HAM JAHO YHCIO
B 10 pa3 Gosibuiee, TO OTBET HaJO UMTaTh HA wKaJje LL3 (puc. 133).
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On Gyper 455. Hrak,

5,1

1,468%% =455,

® [lra eorucaetus solpasiceruti 6uda
L
x=N?

yemanasausaom 4wucio b wkaaol C npomug uucaa N odHol u3 wxan
LL u npomus uucaa a wkassl C 4umatom Omeenm Ha Coomeemcmeyio-
wieit wrare LL. Ymobbr seede BANOMHUMb SMO npasuio, nOMHUMeE,
umo Hado cmasume OCHOBGHUE NPOMUE 3HAMEHAMELS,

Mpumep 3. Bouncaurs /36,4
IMonaraem .
T

CraBum umcao 3 mkanas C npotuB 36,4 mxkanst LL3 w nporus |
mwkaasl C (. €. ee Hayaja) unraeM Ha mkane LL3 orBeT TpH—

Tpu—oauH Hrak,

»

3/36,4=3,31.

25§. CpapuuTe pelueHHe mpuMepa 3 C pEIICHHEM ITOM XKe 8ajaun
no ciocoby § 59, mojaras

36,4 ¥ = 36,4°°%,

258, Pemurte 3aaun 248 u 242 noBpiM Cr1oco60OM.
253. Pewnre npu nomomu nponopuuit mpumep 8 us § 59.

4,8 3,82 8,74 7,18 17

D54, Hatitu 6,47 %% 3,82 071 ; 42,507 ; 1,3187wa ; 148 %z, 343171,
4,86°1,

L = LT

855, Haiitu 1,0733 22 ; 1,0733¢2 ; 1,0733 >0,

25@. Ilpu anuaGatuueckoM paclIMpeHHH Fasa, 3aHMMAIOMEro
o6vem V, mpu abcomorHofi Temmepatype T, WM JaBJeHut p,, 10 HOBOro
COCTOSIHMS, XapaKTepH3yeMOro jaBjeHHeM p,, oObemom V, u Temme-
parypoit T,, GYyAyT HMETb MeCTO -(opMyJibL:

1
Ve ()
Vi P2] o
n—l
i &) :
Ty™ \Pe ’
rie %—IoKasaresb ajauadaTthl, paBHbIfL JUIA JIBYXaTOMHBIX rasoB 1,4.
Buiaucauth  otuouwiehun V,[V, u T,[T,, ecau pps=7,5 u n=14.
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IMponopnnoHanbHble BHIYKCICHHS MOXKHO 'BECTH, pasymMeercs, ¥ Ha
mkanax LLO u LLOO B coenvsenuu co mkajgamd A u B,

0,64 x=0,298

6.34 172
Puc. 134.

17,2

HpﬁMep 4. Bounenuts x=0,64 %%,

CraBum «ocHoBanme» (B HaweM cayyae 0,64) Ha wxane LLOO
NPOTHB «3HaMeHaTensi» (y Hac 6,34) Ha wxkane B. Ilpu sToM IBHKOK
BHIXOJMT BJeBo. YUucao 6,34 MBI CTaBHM B I€BOH YacTH MIKaJbI B,
TaK KaK B Hauledl 3anaye Qgurypupyer eme umcao 17,2, mis KOTOpPOro
TaKXe HYMHO HaHTH MecTo Ha ImKajte B u KoTopoe Mbl GyneM cTa-
BUTb B IPAaBOJ YacTH 3TOH WKajbl. [IpoTHB 3TOro umcsna uyutaem
Ha wxasne LLOO oteer: x=0,298 (puc. 134).

® He sabviaiime, umo wkaret LLO u LLOO udym cnpase na-

JA€80.

14 0,56 5,6

257. Haiitu 0,476 7; 0,500%°; 0,265 =% ; 0,265%° .

Bhiusicaenue HEKOTOPBIX CHelHadbHbIX Bblpa}KEHI/lﬁ
Ha JABOHHBIX JIOFapHdJMH‘iECKHX mEgajgax

§ 61. Vcnoapsys nBoiinbie JorapudMuyeckue WIKAdbl COBMECTHO C
APYIHMU IUKaJaMH JIHHEHKH, MOMKHO BLIYHC/IATH LEJB DAL BHIpamKe-
HUH, BCTpeYaloNMXCHd @pPH pelleHNH TeX WJH HHBIX TeXHHUECKHX
sajay. Mbl yKkaxeM HEKOTOpHIE M3 HHX; CIOCOGHI BEIYHC/STH Apyrune
Bbl JIETKO HafJeTe caMu 110 aHAJOTMH.

®ynxuus e—*?

O6buno mxanst LLO u LLOO ucnonbayioTCsi COBMECTHO CO INKa-
JamMi A 1 B. Ho MOXHO MCIIO/Ib30BaTh HX TAaKKe H COBMECTHO CO HIKa-
soii D. Jlerko cooGpasuth, uTo TOrja noayuutcsi. Ywcsaa mxanasl A
CyTh KBajpatTh uucen wmxansl D. Hlkanet LLOO w LLO naor
8HaueHHs QYHKUHH e”* m €70 0%, ecqm x Geperca na mkane A (cM.
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puc. 122). BssaBx Ha mkasae D u ycTaHOBHB NPOTHB HEro GeryHok,
Mbl HONYYHMM Ha wkane A unciao y=0,1x* (MmHOXuTeas 0,1 mosiBuTCA
noromy, 4yro wkasa D wper or 1 jgo 10, a mxkana A—or 0,1 go 10).

e -0,001
e
i e

W/[//I/I//I//I/ll//",'/ THPLEIRII I 1T EEREITIT 1480007201770 LLU

$O01100 00000810 ATRYIIINIILIITIT I 1S IALIELETLILETE0I00000A LLOU B
I S
Wy TryTrTTTrTry YTy rrIrerr Ty D §

Puc. 135.

3nauut, GeryHox OTMeTHT Ha mkane LLOO suauenue e =e=0.12* g
na wkajne LLO—3nauenue e~ 0014 =¢~0.0012* (pye, 135).

[Tpumep 1. Hatitn e=0.1:2. 4,

CraBum OeryHox npotus 2,4 Ha mkaje D (puc. 136). Ha wkane
LLOO uuraem oteet: 0,562.

0,562 0,952
99 96 95 94 83
ke da u’? ‘.’.,.|.,|9..f'.nx.. |||([ilu“?.|m.In'l'l|,m||i'u|n'|'ﬂuul | vl ﬂ ““0'1“ s |l|lml|!‘|’lllfl|lll|
B K 50 T 1 4 § < H }
b R T BN BN A RTITN F C0 PAR W a
i b 9UETE g WL 1
RN AR
sl i Sk l 5 1 i s
O T | (g @ g g
QU ;;-,.V.Jq_“;qu;}l'!‘.. uiys “.Iv:.[;":;ir,.u.;..,.,..‘.m g l‘u’;.pInou : | 3:55 1‘ 4 (U "?5
R o T e il ‘455"I 0 il
70 zns 2 3m £ | 26 I\ 1600 190 2 i it m
: : ] il . o AR '
|‘»7;||x,|?‘|x| |9|,|‘ e 44uu||:4mﬁu|n||;|u||lu1mnquupmpu| { IgI"."l”gll”rl_:‘g!”r:l”4I||:IT{':‘](?II";‘I'I'H"E‘!'%I""_I:“:
|y|||||méu|41,|xném|§|mi1! ||1||I{|(1|!|!|||g!||||||«lll|ll|l|gx|||lm’ |£l1|||p||[:|l[|m|y ||.'n n‘{ | g | é
2,4 7,0
Puc. 136. Puc. 137.

Ilpumep 2. Bouncaurs suavenue (yuxmun O (x)=e~2001¢* npy
x—17.

CraBum Gerymok mporus 7 Ha wkase ) u ua wkane LLO uuraem:
pIeBATb—NATb—/Ba (puc. 137). HMrak,

@ (7) =0,952.

ITpumep 3. Buuncauts snauenue (Gpyukuuu ¢ (x)=e~% 264 ppy
£i— 1,20
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Pemenue. CraBuM Hauaso mkansl B npotns uucaa 1,29 mkanm
D. Ha mkane A navajgo mkaasl B ormerur uucso (1,29)*. CraBum
Tenepb GETYHOK INPOTHB IUTPHXa ABa—IIecTh wkaasl B, Ha mxkane
A MBI TTPOYTEM TOrja MPOH3BEJEHHe 0,26 na (1,29)* u va mkane LLOO
HaiJieM HYXHBIH oTBeT. PasGepeM TOJIbKO, B KAaKOH MOJOBHHE IHKAJBI
B nagfo Gparb wrpux aBa—mecThb. Ouesnpno, 1,29°>1, Ho, Kak
JIETKO BHWJETH IO WKaJjae A, B To ke Bpemsa 1,29° << 2. Uucno 0,26- 1,29
6y115:1~, CJIeJlOBATeIbHO, MEeH bIle 1, T. e. JOMXHO HaXOAuThCcHd B Jie-
BOH mnojoBuHe wKajgel A, rae crost uucaa or 0,1 go 1. Ho Torpa,
KOHEYHO, U IUTPUX ABa-—UIe€CThb HaJo 6paTh B JIeBOH NOJOBHUHE

0,649
|
O . |-L’°$?'9 (st eI SIS e IQ?BI N |7|9?7|Il|!,ll|’; ‘;|||5|||||°|T|5|||||||5||5|m|un
O LLOO |I.|9ioll“Illll|Illl'lIHIII;ﬁslllllllllJllll'llllll;ﬁ‘ol‘||I|l|'lf||l“|||.l |l||||‘ S ‘n_nlxhllhhhlllnﬂ
v e bigsboludul :llI']IIIIIlilllllilllilll}lldl‘lh i EW‘WMW
? |§lll|llll‘l&l|l
SITR s : d
S | P e i i
lllllllll'bl[illlll‘lz“!‘ll |3 By . i TR Y
DI |l|llN|l|||||Illlg||llll|lll|-|l'll|‘wll!l|lll‘llllll'llgl|||||l|l|‘||ll|“g"ll‘ll1"]"(“|| ll Illllll“llll l‘l'&‘"l""l
K ll P |||I|I]!l’lllyl“llllllll(lllllgiHI‘lllll(llllllll%ulllllllél“I&IIIIHH blillil P
1929 0!26
Puc. 138.

mKanas B. BHNONHMB YCTAaHOBKY, 4YHTaeM Ha LIKaje pesynabTar:
mecTb—uYeThHpe—aeBATh (puc. 138).

OrBet: @(1,29)=0,649.

258. IIpogenaiite npumep 3 Ha JuHelike. Bolunciure sarem sna-
yeHnst GyHKuuE @ (x)=e~ %2 npu x=1,82; 2,62; 4,65.

259. Ilocmorpute, Kak pewnTh sagauy 258 ppyrum cmocobom.
Byner su ou Bhropuee?

3 Vkasanue. Brubre IBUXOK M3 JUHEHKH M BCTaBbTe €ro obpamwot cmopo-
Hotl Tak, utoGH TPOTHB WKaJgsl ) Ha TOH CTOpOHE JIMHEHKH, TAe HAHECEHB! IIKaJbl
LLO n LLOO, okasanac, mkana C. Ilocrasbre 0,26 ma wxane A, a 1,29 na mkane C.

2860. Buouncante suauvenus QyHKIuN @, (x)y=e > mpu x==1,29
H x=1,84. B ueM OGyjeT pasnHUIla IO CPAaBHEHHUIO C peEIllCHUEM 3ajauu
258?

260. BeposTHOCTL TOr0, UTO OTKJOHEHHE CpefHero 3HaueHua X
BeNuunH x;(i=1, 2, ..., n) Or HX MareMaTUYeCKOro OMHJAHHA a
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YAOBJIETBOPsIET HEPABEHCTBY

— n
1X—al<2 VB, p=M. 0.} (xi—a)"
=1
Gyzner Goabiue, uem 1—2e” %,
[NoficunTaTh HMIKHIOIO T'PAHUIY BEPOATHOCTH HepaBeHCTBA

| X—a|<6 ]/_—rﬁ;

DYHKIIH e? sinx o, o0 tzx

Bu yxe 3Haere, 4ro IIKaJa CHHYCOB M IIKaJja TAaHTEHCOB NpPeACTaB-
asoT co60il Kak Obl mepeBoj, wKajgh C Ha «i8bIK CHHYCOBY M «s3bIK
taurencos» (cm. § 39). Iloabsysick 3THM OGCTOSITENBCTBOM, JIETKO Bbl-
YUCASATb 3HAUCHHA (QYHKUHA e*sin* g ed g%,

Ipumep 1. Haiitu esin1e°s’ y gle 16%0',

BhiHeM JBMIKOK W3 JIMHeHKH M BCTaBUM €ro o6paTHO# CTOPOHOM
Tak, 4roGul mKansl § u T Ha JBHKKe ObIIM C TOH Ke CTOPOHEI, rje

. o S oant t ; ]
5in 0,8 - sin 16°30 g 16°30
e =1,0141 e
e TR o o B i
¥ 103 s o
‘n'|lu‘llulk!n'nu'»lln’lln Il,|5|||m\'lm|n||'nu|nn|||v||||u|m|||1u.1?|zlIllulllnl“llllyllc'lllhllll|(|[||v||mltl||ﬂu||\Iv|||m||vH'lHI'lu;!llllllnlll|ll]‘,2ul
W 4 3 O o I I -
; : M) i i
; 4 e O o it & Ao vyt A o
‘J«m“I'l”‘"l”;“y{lImlllllllmLlillwlill' ||gl¥|\||(|||[|qn|;[l;€°n|||nl|}_:‘;n||nl| '“5‘Il'”l.‘?[:'!!\nﬁl;;lllg(I”]ljll'l\gm“l!’l”I“Q‘b‘"‘l‘l‘i]\l’i‘l“z"s‘li\‘img:l‘gl“" "
s |-'?n-.||°|||.l|||{’I:.|<I|.|-I|||A|1|5n|11ulul||y|||||l|||nl|||lll
: 783 B JoRe a9 2 13y e | 150 ‘ 7 b 15'\17‘ "\, 240
: g | g
i i ¥ 4['[‘('!'!11‘“('[ ] ml]ngu O [RTT TTTSTIIITACOIT (O, ! oy ‘|'l‘\’|‘ |||n|||TiE|ﬂ7|:m
7o ALl PHEREETEIELY jrrgr gl : Po & 4o o 1
' I e g
U TN T B RO BT '1|2”“‘ ;|np|n|nl|p|(££|f;l||l||||4||n|m‘nlJéx uu P |]|41 LR
. o '\\
sin 0.8 1,328 1,344

Puc. 139.

n wrans LLI, LL2 w LL3 (puc. 139). ¥YcraHoBuB JABHXKOK MPOTHB
16°,5 (16°30’) na mkaje §, npoureM oTBeT Ha mKkane LLZ2: ofxHB—
Tpu—paBa—BOCceMb. Ecaum ycranoButh O€ryHOK NpOTHB 16°,5 na
mxane T, 10 Ha wmxkane LL2 mpoureM: OJMH—TpU—YETHIpE—
yernipe. Hrag, esn1e°a’ =] 328, etere ' — 1,344,

® Ecau Ha aumelike Geeynok 08YCmOpOHKL (m. e. 8u3upHole
AUHUU HA HEM UMEIINCH ¢ obeux CIMOPoOH 1L npl YycmarosKe 666_(/HI€(1
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yKasoisatom 00Ho u mo oce Oerenue wa wikase D u ¢ auyesod, u ¢
0060pOmHOLL CIMOPOHsL AUHELKY ), Mo eblHUMAmS 0suncok He Hado. Bee
MOOHO cOeramo, 060PAULBAs 6CI0 AUHEUKY UeauKoM.

® [Ipu ucnonvsosanuu wrkarer S u wxaree T omeem 8cezdn 6ydem
noayuamoecs H@ wKaae LL2, max KoK cunycsl u maweeHcsl Ha wiKka-
20x § u T umetom suauenus om 0,1 do 1, Komopeim u coomeememsy-
em wKara LL2.

® TpueoomempuuecKue WIKAALL HA HOBLIX AUHELIKAX UHO20G HAHO-
camea ¢ OecAmuunoim Oesenuem 2zpadycos, m. e. ¢ OereHuem

epadyca Ha Oecamovie u comble 004U, 4 HE Ha MURYMbL 1 CeKYHObL.
Imo Hado yuumelsamo.

I[Ipumep 2. Haiitu esin 0°8,

CHHyCHl M TaHreHCH YIJIOB, MEHBIINX 5°44’, naneceHbl, Xak Bl
suaere, Ha mKajne § & T. IlostomMy nocraBum Gerymok Ha feseHue 0°,8
kasel S & T. OTBeT O AU H—HOJb—0 I U H—YeTh pe—o0 IHH Ipo-
uyteM Ha wikane LLI (puc. 139).

® [Ipu ucnosvzosanuu wraner S & T omeem 8cezda bydem nonry-
“amoca Ha wxase LLI, mak Kax cunycel u maneencor Ha wkare S & T

umerom suavenus om 0,01 do 0,1, Komopeim u coomeememsyem iKka-
aa LLI.

282. Haiitu esin ‘:"21'; ete 15°:12’; gsin 2112/ ptg 28, psin 320,z
D63. Haiitu esin %3, ptg 202/ 0
Mpumep 3. Buuucaurp eb2sin 1,

. ©
sin 11
! e e g el S e R A e A b L
@ L LDIF, ?lllilllnIlHl”i!lllII|I|Hl.t|ll||1||]|lnnlIl’;ﬂlllsnlluvl]I[I)LL“ll‘llj_lhinlllu'u!llnuh‘lil?lﬁlllllll’lnll mlnu!uuhmlun‘
il i il Ll
B‘ {|||’||| 'I'l:l'}’l“l“l"l' i1 fi I
T !
ST ?, ;
D :lllv||lll|lll£|1 II!III'|I'III‘III:I!“Ili!:‘v:iillillfllz":is ‘ 1 i
1 x4 by o s
LL3 énlplnpu.yuu,m”u'iqwu|uuim‘||m-|gn‘fqﬁﬂ]|i1]'lm"(ﬁlnliiimrﬁ’fmilqlm‘?fglui‘[‘lin;l MO
(L ’Hlll‘ilillllllnllllqll '|"”.""'l"'m'|':55‘ [ Ing'ill||I‘|l]l|l||nn|l|i3n
e 1,257
1,2
Puc. 140.

Bcrasnsiem nBumoK B nuHeiiky rax e, KaK M NPH pelIeHNH MpH-
mepa 1. CasuraeM ero tak, 4To6bl HAYAJO [IKAJEL S NPHIWIOCH [IPOTHB
WTpHXa O AMH—ABa wKansl D (puc. 140). CraBum Gerymox [IPOTHB

W
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WTpHxa OJMHHAaAumarTh rpapycon mkaas §. Torma OeryHok
oTMETUT Ha wKaJje I npoussejenne 1,2-sin 11°, a nporus Hero Ha
mikane LL2 6ymer oTBer: OJAHMH—JABa—IATbL —ceMb. Hrak,
el.2sin11° 1’257_

@ [lpu pewenut nodobHolx 3adat omeem MOJCEN NOAYLAMbCS He
moaoko Ha wKkare LL2, no u na wxare LL3 u Ha wxare LLI. Bcee
menepo Oydem 3a6UCEIMb OIM BEAUMUHbL MHO HCUMENS.

Ilpumep 4. Bpluncaurp essinse’,

[Iporus uncaa 4,6 wkajwl D Tenepb HAAO CTABUTh K O H €Il ILKaJBl
S. TlocraBus GeryHok mnpotuB 30° mkaJjsl S, 4HTaeM OTBeT Ha W KaJe
LL3, 7ax Kak Tenepb MOKasaTesb CTeneHH GO JbIle €M HHUIIH (HaM
NPUIIZIOCh HCHOJB30BaTh KOHel wikasbl S). Iloayyaem peBsiTbH—/ €-
BATb—ceMb. Takum o6pasom, eb¢sin3®=9 97,

284. Buouncaure e»?te 42,

265. BriudcauTh et 011 sinso°,

YTtenue 3a npepenaMy mxaJsa

§ 62. Ilpu BHIMUCJEHHSX MOTYT BCTPETHTHCS CJIydaH, KOrja pesyJib-
Tar noJyyaercsi GOJiblie HJIM MEHbIle TeX YHCes, KOTOpble HaHECEHLI
Ha JBOHHBIX JorapupMUUeCKHX HIKajax. B aTHX ciaydasdx Hajno Ip e-
0Gpas3oBbBIBATH BHUHC/SEMOE BHIPAXKEHHE H BHIUHCJAATH pe3yJbTar
no uacrsiv. Jlath Kakue-qu60 CTaHgapTHBIE IpaBuja AJIsl 3TOrO TPYAHO,
HYXHO coofpaxaTb, 4Tto OYJeT Jyuule.

IMMpumep 1. Haiitn 24°. ;

Pemenue. Cnoco6 1. QueBuano, 24° =24°x24*. Haxopum 24° =
= 13820 n 24* =576. 3arem nepeMHOXKaeM 1 moJyuaem 24° =7 960 000.

Cnoco6 2. QueBuano, 24° = 6° x4°. Haxoaum 6° =7780 u 4° = 1024,
ITepemuoxkaeM u nosmydaem omnsats 7 960 000. ;

Cnoco6 3. QueBupHo, 24°=—2,4°x10°. Haxomgum 2,4°=79,6 u ym-
Hoxkaem Ha 100000. TToayuaem 7 960 000.

OrBeT: 24°=7,96.10°

286. Hairu 8,5°% 124%7; 2,7'*°%,



OTBETHI K 3AJAYAM

5. B npomexyrke or 2 jno 3.
7. OHE HEMHOTO JIMHHEE OCTaJbHEIX.

12. Her. [IpaBunpHast ycraHoBKa Takas,
KakK Ha puc. 141,

13.. Hueno 3,65 ycranaBanBaercs nocpe-
JiuHe Mexay yepToukamu 3,64 u 3,66.
[lpumeuanne. Pemas sagauy 13,

MBI TOCTABHJIH GEr'YHOK [OCPEIHHE MEXK 1Y

ueptoukamu 3,64 u 3,66. D10 He coBceM

—0,561101=0,001192, a lg3,66—I1g3,65=
=0,563481 —0,562293 =0,001188).

2. 1; 2, —1;0; 3; 1; —2; 2.

24. 6,70.

25. 17,00.

26. 4,20; 0,0525; 84; 22,2.

27. 5,02; 10,14; 1,691; 15,85,

28. 2,62; 0,1774; 6,99.

29. 77,8 ke.
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Puc.

BepHO, TAaK KaK PacCTOSIHHE MEXAY vep-
Toukoit 3,64 u 3,65 (ecqm Gl oma Oblia
HaHeceHa) JOMKHO ObITb HECKOJBKO GOMb-
me, yem Mexny 3,65 m 3,66 (mopoGHo
TOMY KaK PacCTOsIHHE OT YepPTOYKH 4 1o
uepToyKky 5 Gosblle, YeM OT YEPTOUKH §
JO 4epToukH 6), HO pasHHUA 3Ta Ha-
CTOJILKO MaJia, 9TO MPAaKTHYECKH €0 BIIOJ-
He MOXHO mnpeHeGpeyr (B camoM Jene:
€me il NATH3HAYHBIX JIorapH(pMOB
lg 3,60—1g 3,64=0,56229—0,56110 =
=0,00119 n 1g 3,66 —1g 3,65 =0,56348 —
—0,56229=0,00119, u TONBKO Oeps
HIeCTH3HAYHbIE JIOTaPU(PMBI, Mbl OGHApY-
skuBaem, 4ro 1g3,65—1g3,64 =0,562293—

20,2
141, ‘

30. 86,8 m.

31, Jlorapudm wacTHOro paBes pasHOCTH
JIOTAPH(PMOB  JIEJUMOTO H JEJHTeNs.

32. 1,36; 14,4.

33. YacTroe nmosyuurtes Ha wkase D npo-
THB KOH €YU H Ol 4epThl JABUKKA,

34. 42; 0,5.

35. 0,1641; 6,65; 0,396; 32,22,

36. 2,5; 66,6; 18,85; 15,88.

37. 3 p. 74 k.

38, 2,08; 0,01964.

39. 0,784; 0,0001602. 1k

0. x,=1,977;, x,=2,31; x,=4,36;
x,=17,58, / R

72.
73.

74.
75.
80.

.ulm Thi B

Lo ==0,2100; wy e 0,678) @,=0,A19

L x = 17,005 a0, 1048 X =407
Xy == 242

. 5y =20,421; ay == 0,040 8,5 0,000774;
Sy 8,60

Ca=— 1020 bes10,61; Mei8,4; N

6,28+ 10%

. Hpownramiee wa mcane A wnena 4

WO Cyrh KBajgpaTe uucen 2 u 3.

. B upomemcyrke or | 10 2—naBYyMm,

B IPOMCICYTKE OT 2 J10 H—1m f1 T H; OT
5 no 10 jenenult Tperbero paspaia
Her Bonce.

. 5,87, 0,245; 6,32-10%; 1,357;0,0110;

0,937; 11,36; 0,0000479.

3. 7,25; 0,797; 3,80; 0,266; 29,9;0,01414;

10,4; 3,24.

. 4,25; 0,000358; 0,268; 75,15,
. 0,1626; 1,666; 0,473; 4,17.
38t

3,22.

. 1193,7 #.

12534

. 20,42 m,

. 182,7 #2,

. 40,05 cx.

. 407 «Ke.

5. 12,8; 22,4; 33,6; 15,6; 48; 68.

. 4,5; 6,76; 8,03, 73,7; 15,36; 37,4.
. 1664; 1024; 74,7; 21,9; 1,647.

. 3,105 3,25; 3,46; 3,85; 5,50.

Y S i ki
Kot u=x3;ic=Vz; x= l/u.

% z
i——consl; T =const;

Y

Va
7 =const.

x,=2,18; x,=3,41; x,=4,41.

a,=0,981; a,=1,067; o;=1,147;

a,=1,199.

A=0,894; p=1,093; v=1,293.

168 mm; 145 mm; 102,6 mm.

HopuiM; mpn 3TOM Clocobe He MOMKET

ObITh TAKOro cJaydas, Korja npous-

BeJleHHe TIOJydYaeTcs 3a NpejesaMu

wkanel (4, cieJoBaTeNbHO, HY¥KHA

nepe6pocka).

81. 1,778; 3,06; 0,353.

82. a) C oObiuHBIM, G) C TepeBepHYTHIM,
B) ¢ OOBIYHBIM, T) B NEepBOM ciy4ae
C [NepeBepHYTHIM, BO BTOPOM—C
OGBITHEIM.

83. 1,069; 1,221; 1,425; 1,71; 2,14; 2,85;
4,28, L

84. 44%; 37,7%; 33%; 29,3%; 26,4%.

85. 45,6; 18,2; 11,4,

86. ¥ zy=rconst.
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HE, 4,04 atfeen, 2,70 mleen; 1,61 mfeer;
07680 afeen; O,LHH M[cen

A, O, 100 ca; 0,0070 ey 0,00026 cat;
0,0028 ¢4,

8. W: b4,6; 43,2; 38,7; 34,4; 29,2,
p: B,62: 8,00; 11,9; 19,0; 32,8; 64,0.

00, k-=0,00267.

91. 1344,6; 3,858.

92. 1,8162; 0,3874; 2,223.

0822081000, 071 8415 01 D AT,
0,1358; 0,04395.
94. 39,8; 1,698-10% 1,233; 118,8;

0,00457; 0,692.

95. 4,58; 0,0001455; 0,739; 1,515; 11,32;
4,95.

96. 4222 Ke.

117. 0,588; 0,676; 0,279; 0,322,

118. 0,1515;0,1019; 0,494; 0,0457;0,0211.
119. Tak xak cos(90°—a)=sina, TO
BMecTo cos o uiyT sin (90°—a),

120. 0,284; 0,690; 0,920.

121. 14°47; 42°4°; 7°49'; 11°7'; 71°49%;
1°30726".

122. 16°427; 43°507; 9°30"; 2°2'; 4°8'41";
89°5'51”,

123. 0,326; 0,941.

124. 4,10.

195..8S—2.5%: 1 —38.38: \FT =764 8 a=
=15,08.

126. b=35,91; b=5,60; b=16,01; a=
=9,8%:0b =il 4bl; c=1,8191Fc—"
=06,20)

127. h=200-tg 1°30" =5,24.

128. 1,732.

129. 1,192; 1,907; 9,13; 21,9.

130. Ot 1 gme 10.

131. 3,08.

132. tg: 1,213; 1,483; 1,816;7,35; 15,00.
ctg: 0,824; 0,675; 0,551; 0,1361;
0,0667.

133. 0,825; 0,0539; 2,56; 20,3.

134. A=0,0885; 6=0,000332.

135. ny=0,36.

136. p=1,6.

138. a) 19°4’; 6) 26°11'; B) 14°32"
) 99837 1) 8°22",

139. 23°127; 12°32; 43°27; 36°52°,

141. B, =1°4213"; B,=2°33'23"; PB,=
=4°2'26"; [,=28°40"; PBy=11"25"4
Ps=16°34".

142. x, =30°43'; x,=14°48';
25==T°20"; x,==4°23'36";
xX,—=1°27°47"!

143. a,=160,5; a,=94,9; a;,=73,6}
a,=52,4; a,=20,9. :

144. x=16°2',

145. 59°2'.

146. 60°57’,
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147. A=73°, b=16,16, c=26,0; 193. 1) B navane u B konme mran CF
A=75°, b=12,52, C==1532; v DF crout uucao . 2) Enunnua
A=139°, p=0,1168, c=0,1979; Ha mKane CF CTOHT NmpotuB uncaa
A=165°, b=235,7, e=1711 7t Ha wxane C. 3) Hukakoit pas-
148. C=35°, 5=190,9, c=—116,5; Hunel Her. Ilkanst C u CF, D n
C=64°, b=0,781, ¢=0,788; DF paspenens! ofunaxoso.
C=23, bh=18,9, c=14,34; 202. 2,96; .3,62; 4,45; 10,8; 12.6: 17,5;
C=174°, b=0,854, c=1,462. 22,05 87,0;/.53: 74: 120; 240; 370;
149. 1) B =53°39", C =106°21",c=252,5; 750; 2400; 3800.
B=126°21",C=33°39", c=145,8;  209. L113; 1,159; 1,218; 1,316; 1,455;
2) B=27°24',C = 140°36",c — 13,03; 1,63: 1.86: 2,105 9,94,
B =152°36, C=15°24" ¢c=5,45; 212, 1,0103; 1,0138; 1,0182; 1,0238;
3) B=90°, C—=18°, ¢=050.3; 1,0294; 1,0436; 1,0625; 1,0835.
4) Pemenus: ne Cymectsyer [nporus 217, 0,872; 0,818; 0,765; 0,615; 0,525;

150.
151.
152,
153.
154.
155.

156.
160.

162.
163.

164.
165.
166.
167.
170.

171,
172.

173.

174.

177.

178.
179.

0,15 unraem ma mkane S 6°4/;
Tak kak 0,15> 0,06, to yrox
B nomxen pasuatecs 173°56’
=180°—6°¢4"), Ho Torma A--
-+ B > 1807].

1,494; 2,73; 3,84; 7,92,

2,55; 5,76; 7,66.

11,29; 38,2; 15,64.

1,192; 1,907; 9,13; 21,9.

8,14; 1,881; 1,483; 2,84,

0,919; 0,605; 0,445; 0,347; 0,281;

0,231; 0,193; 0,162.

BO=22,1 n; CO=34,2 n; DO=

=29,5 u.

Kocekanc yriaa, ormeuennoro uep-

TOYKOH S Ha mKajne S.

2,06-10° wmmnyr; 1,238-10° cexynz,

68’,8=1°8",8; 602’ =10°2’;

3644’ =60°44"; 2857" —47°37",

619" =10"19"; 2827 — 449"

1 17,073 105,

2855~ 3°
1,005; 0,424; 0,1847,
0,0467; 0,01676; 0,000714.
0,001028; 0,00766; 0,00509; 0,00873.
1,493-10% xm.
1) x=1.909.8 By = 1,387 9}l w—
=-—5,98, y=5,2; 3) x=—6,04,
y=—0,264; 4) x=—0,0994, y=
— 1.3192.
) 9=71°37", r=4,1837;
) 9=117°22", r=3547;
) 9=183°6", r=5,798;

©=2324°38', r=2,919.
,6080’951f; 3,98¢2014. ;
1,836e%2 — | 836e—208/:
0,611e%%% —(,6]11e—156¢,
1) 5,38, 2) 7,05; 3) 6,18; 4) 2,71;
5) 1,449; 6) 1,36.
1):2,31:12) 0,812::3) 218,

8,5 i Deg

X . =15,5; x+ o “1,85,

1,173
X——
X

1
2
3
4
8

=2.05,

220.

221,

222,

223.

224.
225.

226.
228.

229.

230.

231.

0,315; 0,235; 0,125; 0,044; 0,032;
0,018; 0,0085; 0,00215.

0,9989;  0,9984; 0,9973; 0,9963;
0,9954; 0,9906; 0,984;0,971; 0,951;
0,946; 0,937. ;
Ilkana A sBasierca mranofi kBaj-
paros uucen wmxanasl D, SlcHo, urto
HN3MEHEHHIO BeJTHUHHEl YHC/Ia WK AL
D B 10 pa3 6yzer coOTBeTcTBOBATH
Ha wKajge A uamenenue p 102 = 100

pas.
3,525; 10,8; 20,5; 105; 424; 7,71 -10%;
14,8-10%,

1,1818; 1,2129; 1,339; 1,468; 1,640;
1,880; '2,226; 2,547, :
1,01035; 1,0555; 1,1030.

0,300; 1,386; 0,708; 0,077; 0,138
0,044; 3,912.

x—1.775:

0,8386; 0,752; 0,628; 0,440; 0,393;
0,198; 0,0287; 0,000225; 0,000079.

0,9982; 0,9956; 0,9822; 0,9738;
0,9305.
1) TlocTaBuTe NpPOTHB uHMCIAa a Ha

umikajse D upeno b wa mkane C.
Orser untate Ha wkane LEL3 (nau
LL2, wau LLI) npoTys HauaJbHOrO
HIIM KOHEYHOTO INTpHXa IWKanbl C;
2) nocTaBUTE GEryHOK NPOTIB YmuC-
sna b na mxane LL3 (unu LL2, uau
LLI); Hauano (MM KOHeN) WIKaJjbi
C TOCTaBRHTH MPOTHB BHSUDHON JH-
HEH Gerynka. OrBer untate Ha
mkane [ npoTtuB uHcaa @ WKajsel
C; 3) mocraBuTe GeryHOK NpoTuB
uncna b na wmxane LL3 (unm LL2,
unu LLI); uucno a wxanw € no-
CTaBUTb INPOTHB BHM3HPHOH JHHHH
Gerynka. OTBeT uMTaTh Ha IIKale
D nporus navana (mam xouua)
mKanasl C. !

121,5; 1,616; 1,0429; 2,014; 3,065;

3y >

? 232,

233.

".

234.

235.
236.
238.

239.
240.

241.
242.
243.

244.
245.

i

P=pg® Qg 2

SN

| Asg

Mo Hagn SEHIHEN |£ti§u!
Nhnie GHEE HEH HEHEOR YETaHNERE
N S BHHSEERNE g;ﬁ H3 Hikd
nax £ w B (eM § 17), Ho oreey
MHTATE HE A HiRale P, Ahd Hikadie
LEG (e LEZ, wan LLI).

| x BAn
; 2,6==0, 346,
(# 365 In 2,6=0,346
125; 1,621; 1,0495.
9,31.
4925; 244; 73,9; 15440.

135 (Ha mxkane LL3).

1,925; 8,00; 4,41; 116,2; 32,9; 3,00;
18,0; 2,33; 1,362 (ma mxkaae LL2).
14,06.

5,49; 1,615.

a) 1,0550; 1,709; 210,9;

6) 1,0974; 2,533; 10,900;

B) 47,6; 1,472; 1,0393;

r) 1,1154; 2,98.

x=1,333; x=1,530; x=2,24.
5,00; 2,366; 1,762.

BT T
-

G OGS
e

260.

261.

262.
263.
264.
265.
2686.
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Q%gé = 4=4/h, Oue-

i ool )
| : 4ﬂﬁ%"t §f ju:'r'm;

[ P

g7, i ﬁi. H%U; liﬂh ggﬂ.’."‘
g1 6 440

« LUak 1 o6Re; 746

e Vo[V =499 TT, =178,

: n.’l:e‘/h; 0,9787; 0,822; 0,1413,

. 0,415; 0,168; 0,0036.

. Moxuo; woBblit crnoco6  Burofuee

JUis pellenus sajaun 258, Tak Kak
BCE OTBETHl NOJIYYAITCS C €ro Mo-
MOILIBIO npu 00HOL Ycmanoske 08U ic-
Ka.

0,0132 (unras oteer Ha wkaJe LLOO,
BHUMATeJIbHO CJIEJHTE 3a LEHOH Jie-
nenuiil); 0,000150. .
Pemenne: 2t=6; {=3; e~ ¥=
=0,000123; 2e—1* =0,00025;
1 —2¢—1#=0,99975. Orser: 0,99975.
1,260; 1,325; 1,436; 1,668; 1,702.
1,02532; 1,04182.

28,0 (1a mxane LL3).

1,100 (na mkane LLY).

3,77-10%; 5.10% 2,47-10°5,
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