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NMPEAUCJIOBUE K WECTOMY H3JAHUIO

Kpyr Jaun, mas KOTOphIX B OCHOBHOM IIpefHa3HayeHa 3Ta KHHKKA,
. 3TO — YMTaTeJid, HMelol[He yxKe HeOOJNBbIIYI0 MaTeéMaTHUECKYIO IOArO0-
TOBKY.

Hasnauenne KHUXKKM — HAYUUThb CUUTAThb Ha CUETHOH JHHEHKe H
B H3BECTHOH Mepe CJYXKUTb CIPAaBOYHHMKOM B JajbHeHieldl pabote AJd
4eJIoBEeKa, YyXKe BBIYUHMBIIETOCs IO HEH CYHTaTh.

Kunra pas6ura na jgsa xounuentpa. I[lepBblii KOHUEHTpP 3akiiouaer
B cebe cBeleHHs, HEOOXOAUMBbIE JJisi TOro, 4ToObl BBIYUHTBLCH JejaTb HA
JUHeHKe [pocTeHine BLIYHCJEHHs, JOCTATOYHBIE, BOpoueM, IS 6oJjib-
IUMHCTBA NPAaKTHYECKUX pacu€ToB; 3TOT KOHLEHTP MOXKeT OBITh YCBOEH
YHTATe/ISIMH, HMEIOIINMH CaMyi0 He3HAUMTeJbHYIO MOATOTOBKY. BTopoi
KOHUEHTp OoOHHMaeT GoJiee CJIOXKHBIE BBLIUKCJEHHS (BKJIOUAsh BBIUHUCJIEHUS
C NepeBEPHYTBHIM JBHKKOM, JIOTApU(MEI, TPHUIOHOMETpHYECKHE BBIUHCIIe-
HHS U pelleHHe TPEXWIEHHBIX ypaBHEHHIH).

Ora KHHXKKa paccyhTaHa Ha TO, 4YTOObl YHTaTe]b, 3HAKOMSIIHICS
10 Hell ¢ paboTol Ha cuéTHOH JIMHElKe, HEe OTPAHHUUHBAJICS OJHUM UTEHHEM.
Ty KHHXKKY HeJIb3sl «IIPOUYECTb»: €€ MOXKHO TOJbKO MpopadoraTh C KapaH-
Aawmom u CuéTHOH JHHeHKOH B pyKax.

Beex, nosmakomuBIIMXCSI C 3TOH KHHXKKOH M KeJIAIOIMX BHICKA3aTh
Kakue-1160 CBOM CooOpaeHHsI O Hel, NpOCSAT MHcaTb HO ajpecy:

r. MockBa, Opaukos nep., 3, ['ocrexusnar, asropy kuuru . [O. [Tanosy.

ABrop Gsarofaput BceX CBOHX MHOTOUHCJIEHHBIX KOPPECIOHAEHTOB,
IPHCIABIIMX OT3bIBbl 110 NSITOMY H3JAHHIO 3TOH KHHXKKH, H B YACTHOCTH
T.T. Bumuskosa (I'posubiit), HunaGyprckoro (Xapbkos), JluBanosa
(DHresnc), ornesbHblE 3aMevyaHHs] KOTOPbIX YUTeHbl IPH IOATOTOBKE
LIECTOTO H3JAHHS.



BBEJIEHUE

1. B macrosimee BpeMs HH ONHH TeXHHUCCKHH paboTHHK He MoxKer
CUNTATbCSI MOJNHOLUECHHBIM, €CJTH OH HE YMeeT CUMTATb HA CUETHOH JiMHeHKe.
Ia sto u nonsitno. Ha Bompoc, cKOMbKO BECHT uyryHHas GOJBaHKAa Aua-
metpom 130 mm, miuso#t 250 MM, dejoBeK, HE yMEIOWMHA CUMTATb Ha
JIMHElKe, cudTas B yMe, OTBeyaeT, NpHUMepHO, Tak: «duamerp — 130,
3HAUMT, MJIOWAAb OoCcHOBaHHsi, npumepno, 1302 : 4-3,1, 310 Gyzer oxoso

16500-3,1, a 310, npumepHo, pasuo 4200-3,1=13 000 mm?. O6bém Gyner

okoso 13 000-250=3 250 000 mm®=3,25 Om®. ¥Ynenbublil Bec 4yryHa —
7,2, 3Haunt, Bec GoJBaHKH OKoso 3,25-7,2=23 ke». Ha 310 yXomur
BpeMeHH 10 MeHblleH Mepe 11/, MHHYTH IpH GOJBIIOM HaBbKEe K BBIYHC-
Jenuio B yme. YesoBek, ymelomufl cuuTaTh Ha JHHEHKE, NACT OTBET Ha
3TOT BONPOC Yepe3 jecsATb CeKyHH: «Bec GonBanku 23,6 xe».

Cuérnas siuHefika o6jajaer LEJbIM PSIIOM JOCTOMHCTB.

Upu cpaBuHTENbHOA CBOEH KOMIAKTHOCTH OHA IIO3BOJISIET MPOHM3BO-'
JMTb pacuérel, BooOle ToBOpsi, C TP €M s BEepHBIMH 3HAaKaMH (4ero.
BIOJIHE JOCTATOUHO JJIsi BCeX [OYTH NPaKTHUECKUX BBLIYHMCJIEHHH), IPUTOM
BO MHOTO pas3 GbIcTpee, YeM Ha J1lo60M AP yroM CY€THOM annapare, He roBops
yXe O BBIYHCJIEHHUSX «HA Oymare»; pabora Ha Ccu€THOH JjuHeliKe H e
YTOMHTEbHa, aobpaleHne ¢ HeHl OYeHb HECJOXKHO.

[lo stuM npuuunam cuérHasi JuHeHKa NPUMEHSIETCST JJIsI BCEX TEXHH-
YeCKHX pacy€roB, CBOASA HEOGXOAMMYIO BLIYHCIHTEJNbHYIO paboTy K MHHH-
MyMy.

Pacnpocrpanenne cuérnofl nuHeHKH XapakTepuayer, JO HEKOTOPOH
CTeMeHH, TEXHHYECKHH ypOBEHb CTpPaHbl, TaK KakK TaM, e INpPHBHJIACH
cuérHad JIMHefiKa — KoHell pacuéraM «Ha-IJla3ok» M «Ha-aBocby. He
TOJIBKO KaXK[bl HHIKeHep M TeXHHK, HO WM PabouMil BBICOKOH KBaJupu-
Kaluu JOJUKHbI YMeTb I0JIb30BaThCsl CYETHOH JHHeHKoH. Mbl crasuM ceGe
B 3TOM DYKOBOJCTBE 3aJauy Hay4HTb NOJb30BATLCS JIUHEHKOM (10 KpalHeH
Mepe J1sl IPOCTelInX BLIUMCICHUH) Aaxe He oueHb KBaJH(PHIUPOBAHHLIX
pabOTHUKOB 3aBOAOB H (pabpHK, TeXHHUECKMX H CUETHBIX yuYpeXIEHHH.

2. ng toro ytoOBl BHIYUHUTHCS CUHTAThb Ha CUETHOM JiMHelike, HeoO-
XOJMMO HE TOJbKO YCBOUTh €€ YCTpPOHCTBO, MPHHLHUINBI €€ JedCTBUS H
npuémbl cyéra Ha Hel, HO — W 3TO caMoe IyiaBHoe — Pa KTHUYECKH
cuuTaThb Ha Hed. Bce kavectBa Xopouiero cuéryuka — OBICTPOTY,



5 BBEIEHHUE

JIErKOCTb, TOYHOCTb, yBEPEHHOCTb B pafoTe C JHHEHKOH — MOXKHO HpH-
o06pecTH TOJbKO HENpPECTAaHHOH NMpPakKTHKOIH.

3. B 370l KHIXKKe HeT pasjeseHHs MaTepHasa Ha «TeOpPHIO» H «3aJauus.
M 1o u gpyroe cauro B oguo oprannyeckoe lesoe. [losromy mpu urenuu
9TOH KHHKKH HYXKHO IIPOJEJbIBATH OJHOBPEMEHHO BCE YKasaHHble B HeH
YIOpaXKHEHHsT M IIPUTOM HMEHHO B TOM MecTe, [ie OHHM ykasasbl. [Ipomyc-
KaTb HX HeJb3s: IPH MPOIYCKe HEKOTOPbIX ynpaxKHeHHH BCE janbHeliee
6yIeT HemoHSITHO (B OCOGSRHHOCTH 3TO OTHOCHTCSI K HEPBOMY KOHUEHTDY).
Kunmxky Hy)knonpopa6oTarthb C Hayaja 4 JIo KOHLA.

st Toro yroObl BBIyUHTbCSI OCHOBHBIM MpHEMAaM cuéra, JAOCTaTOYHO
NepBOro KOHUEHTpA; 4ToObl y3HATh JHHEHKY Jiydine H mojpobHee, HEOB-
XoAuMo mnpopaborarb 00a KOHLEHTpA.

Haneuaranuoe MesnKHM MIPU(TOM DU YT@HHH MOMKHO IPONYCTHTb
6e3 ymep6a ais HOHMMaHUsT KHHAKKH. [lo Gosblied yacTu 310 — mosic-
HEHHs, INpeJHa3HAyeHHBble JJIsi HHTEPECYIOMUXCS MareMaTHYeckol cro-
poHoH gena.

B KoHle 1aHbl OTBETHI HA 3alaUl BLIYMCJHTENIBHOTO XapaKkTepa; 3aiauH,
cojeprKamiie HaBoJfAIIHe BOIPOCH HMJIH IpeACTaBJsiomue coboli 3ajanue
JUIS CaMOCTOSITeIbHOH IMpopaboTKH, Kak INpaBHJO, JaHbl 6e3 OTB e-
T 0 B. TonbKO sl TAKMX BONDOCOB, HEBEPHBIH OTBET HA KOTOPBIE MOXKET
HPUBECTH K HEellPaBUJIbHOMY NOHUMAHUIO JasibHe HILIero TeKCTa, JaHbl OTBETh
B KOHIIe KHHIH.

® Heavza 3aoynompebasmo «omsemamu!s Homuume, umo 8 npaxmu-
ueckoli pabome «0msemos» 04 NPOsePKU He Ovieaem. ¥ uumecs camu KOHMpo-
AUPOBAMb CE0U peUleHUsL.



NEPBBIA KOHUEHTP

I. HA YEM OCHOBAHO YCTPOWCTBO CUETHOM JIMHEMKH

MexaHnueckoe cClOKeHHe

§ 1. Tlpn nomomnu nroGoro MaciraGa MOMKHO BBHIONHATbL CJIOMKEHHE.
Bosbméw nmpkysem no macwra6y orpesok B 3 cu (uept. 1) u npucraBuMm
OJHYy HOXKY LHPKYJSl K LITPHXY
4, Torna BrOpast HOXKaA NPHAETCS
HA WITPHX, COOTBETCTBRB Y Io-
muid cymme 3 cm+ 4cn,
H, yroObl y3HaTh, YeMy 3Ta
CyMMa paBHa, HaM HYXHO OyJeT
TOJIbKO [IPOYHTATh YHCJIO, CTOSIIEE

Yepr 1 Yepr. 2

OKOJIO 3TOro IITpuxa, B AauHoM cayudae 7. [lonb3ysce 3tum o6crosi-
TEeJIbCTBOM, MOXHO [OCTPOUTb INPOCTOH HpHOOp JJisi MeXaHHUYECKOro
caoxkenusi. On Oyner mnpejacraBastb coGof aumefiky A (uepr. 2), B
nasy KOTOPOH MOXeT mnepejBHrarbcs Apyrasi juneiika B. Ha oGeux sin-
Hefikax, MOABMXKHOH W HENOJABHKHOH, HaHeceHa oflHAa M Ta 2Ke IKaja
(kak na macwtaGe uept. 2). [Tosb3oBanue 3TUM MpuGOPOM OUEHb IPOCTO:
uyToObl CJI0XKHTb JBAa KaKHX-HMOYAb uMcna, uanpumep 8 H 17, HYXHO
TOJIbKO MEepeJBHHYTb IMOABMXKHYIO JIMHEHKY Tak, uyrtoObl e€ Havajo —
wTpux 0 — NpPHILIOCH MPOTHB WITpUXa &8 HA HENOABHKHOH JHHEIKe
(uept. 3). Torpa TOT WTPHX HENOABHMKHOH JIMHEHKH, KOTOpbIH mpuaércs



ITEPBBIMT KOHLIEHTP

NpOTHB WTpHXa [7 Ha NOABHXHOH, M yKa)kKeT HAM BEJUUYHHY CYMMBL.
LeficTBHe CJIOXKEHHS! BBINOJIHSETCS 37€Ch M[pH IOMOLH I[epeJBHIaHUs

[TTTTTTT
0

U

|
8 25 8+7-25
Yepr. 3

MONBHXKHOH JIMHEHKH M NPOYHTHIBAHHSI TOTOBOro pedyJabrara. IlogBuK-
Hasi JIMHEHKa CO LIKaJI0H HrpaeT B 3TOM NpUOOpe POJib LUPKYJIS.
Mogenb Tako# THHEAKH MOXKHO ClejaTh H3 JBYX KApTOHHBIX IOJIOCOK.

1.") Jlerko nousith, uto Tako# NHHEHKOH MOMKHO MOJB30BATHCH -H LIS
BolunuTanusA. CooOpasure, Kak HMEHHO. ‘

Mexanunueckoe YMHO2KE€HUE

§ 2. Jlunefikn, nojoGuble omucanuoll B mpeapyaylem naparpade, na
camMoM JieJie He H3TOTOBJSIIOTCSI, TaK KaK JJisl CJOMKEHUs] M BbIUMTAHHS
OObIKHOBEHHBIE CUETBI sBJIAIOTCA Gosiee ynoGHBIM mpucHocobaenneM. Ho
NpPHHLMI YCTPOUCTBA TaKOH JHHEHKH OKa3blBaeTcs OYeHb Lejecoolpas-

I I\a ] i ]

a+b
Yepr. 4

HBIM TPH IOCTPOGHHH aHAJOTHYHOro mpubopa AJ S YyMHOXEHH f.
MexaHnusanusi BbIUMCJIEHHUS NIPH [IOMOLIM JHHEHKH JUISI CJIOXKEHHUS 3aKJllo-
yaeTcsl B TOM, UTO JJIsl CJIOKEHHS ABYX YHCeN @ M b JOCTaTOYHO nepejBH-
HYTb JBHXKOK (NOABHXKHYIO JIUHEHKY) H IPOCTO I PO YECThb CyMMY
(ueprt. 4). Scuo, yro eciu Gbl yaa0Ch NOCTPOHTD TaKYIO JHHEHKY, B KOTO-

') JKupHblMu undpaMu yKasaHbl HOMepa 3ajjau H YNpPaXKHEHHH,



HA YEM OCHOBAHO YCTPOMCTBO CUETHOM JIMHEMKU 9

poil NpH aHaJIOTHYHOH MepelBHXKKe NPOTHB 4YHC/A b MOJydYHJach Obl He
cyMMa, a npousBejeHHue a-b(uepr.5), To 31a JAHHEHKA NpPE]CTaB-
Jsina Obl co00# npHOGOp, Me X aHH3HPYIOMHHA YyMHOXEHHe.
Best xurpoctb 3jiech 3akijiouaercss B LI K @ J1 @ X; [0CTapaeMcsi paso-
GpaTb, KaKOBbI 2K€ JI0J’KHBI ObITh 3TH IIKaJbl HA JIHHEHAKE /11 yMHOMXKEHHUS.

b
\

| N
L I |
L_—I‘ “ l
\ - \ llpouseedenue
a a-b
Yepr. 5

IlonycTtuMm, 4To y Hac y2Ke ecTb ABe IKaJbl, 00e OJHHAKOBBIE H JaloLIHe
Npou3BeJeHHe TaKUM »Ke NYTEM, Kak OObIKHOBEHHble IIKajabl Macliraba
JaI0T cCyMMy. DTO 3HAUYMT, YTO, YCTAHOBMB HAYaJO OJAHOH W3 HIKajl MPOTHB
UKCJIa @ HA BTOPOH, MOJYUHM [pOHU3BeJeHHe a-b Ha BTOpOH XKe MIKaJe,
npotus uucia b ua neppoit (uept. 6). Ilpexne Bcero pasGepém Bompoc:

Kakoe 4McJ0 N0MXKHO CTOSTH B Hayalje WIKAJbl YMHO)KCHHH?

§ 3. O6o3uaunm 3TO YHCJIO Uepe3 X M [OCTaBUM o0e HallW [IKajbl Tak,
4TOObl HX HAaYaJbHblE LITPHXH COBNAAAMH. Toraa, Mo OCHOBHOMY CBOHCTBY

b z a
| |

L |
x za

(S

1 ]
| |
a a

Yepr. 6 Yepr. 7

IIKaJ, TPOTHB KaKoro-HHOYIb uHCJa @ BepXHeH IIKaJbl HA HHIXHEH OKa-
Xercsl mpou3Befende ax (depT. 7, cM. Takxke uept. 6). Ho Tak kak oGe
IIKaJIbl OJHHAKOBbIE H HAyasbHble LITPHUXH HX YCTAHOBJIEHBI APYT [POTHB

Ipyra, To

HJIHN
x=1.

Takum o6pa30M, B HayaJse WMIKaJabl LI YMHOXKEHHS JOJKHA CTOATh
e HHHIa.

ITO 06CTOATENBCTBO SBASETCS HENOCPEJCTBEHHLIM CIEACTBHEM TOrO, 4TO €JH-
HHIlA JVIs YMHOXKEHHS BBIMTOJHSET TY K€ POJb, YTO HyJb JJIS CJAOXKEHHS: OT YMHO-
JKeHHsl Ha eJHHHUY H OT npHOaBJIEHHS HyJs YHUCIO He MeHsieTcs, H, MO-
JIOOHO TOMY Kak OGbluHble WIKa/bl, KOTOpPble MOXKHO NPUMEHHTb JJsI CJIOKEHHS,
HauMHAOTCS € HYyJ s, IUKala I yMHOXKEHHA J0MKHA HauHHaTLCA € el H-

HH L bl
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Hepasﬂomepﬂ OCTb WIKaJbl YMHOXEHHS

§ 4. [lonpoGyem Tenepb noApoGHee pa306paTb CTPOGHHE LIKAJIbI
YMHOMKeHHS, WIH JOTapHPMHUUeCKOH WK aJBbl, Kak Ona uame
Ha3bIBaeTcs; s 3TOro Mbl e€ u3roroBuM. OTMeTHM HAUa/bHBIE WTPHX
u, BbiOpaB orpe3ok [—2 (nampumep,
o | B 1l cm ILJII/IHO}O) HangCGM IITPHX,

cooTBeTcTBylOUH uyncay 2 (uept. 8, a).
. OryioxHB Temepb OT 3TOrO IUTPHXA
b i 2 TOT Xe orpe3ok | — 2, MBI JIOJKHEI Oy-

‘ 2’ JeM OTMeTHTb Ha Hallel IWIKajne Mpo-

THB €0 KOHIla NpPOHM3BeJEeHHE

L 4
c 1 f 2.2=4 (yept. 8, b). Ilpogonxas 3T0
} é é 8' [IOCTPOGHHE M pacCyXkpaas aHajoruy-
HBIM 00pa3oM, Mbl HaHec€M Ha ULIKaJje
d } f IITPUXH, cooTBeTcTBYylowHe 8, 16, 32,...
" é 14 é 1IG (uept. 8, ¢ u d). CpaBHUM Tellepb Io-

JYUEHHYIO WKy CO MIKaJoH AJs CJIo-
Yepr. 8 xenus. [lpexpe Bcero Mel BHAHM, UTO

HOBasl 1IKaJja 3HAUUTEJIbHO KOpoue CTa-

poii (uepT.9);ona ck aTa, HOPUTOMHE paBHOMe p HoO. B navane
OHA Jlaxe HEeCKOJIbKO LIMpe, UeM IKaja JJs coKeHus (Hanpumep, Hpo-
MexXyToK I — 2), HO 3aTO K KOHIly NpOMeXKyTKH BC€ OoJibllie yKOpauu-

UWrana ymroxcerusn

12 4 8

Wrana cnosxenus

T T T T T T T T T T T T T T T
01 2 3 4 56 7 8 9 101 1213 151§
Yepr. 9

BaloTCsl, W TMPOMeXyTok 8 — [6, Hampumep, yKe BUeTBEpPO KOpoue COOT-
BETCTBYIOIIETO TPOMEXYTKAa CTApOH IIKaJIbl.

Wrak, mkana AIs1 YMHOXKEHHSI HepaBHOMEPH a.

Ha nocrpoenHOM HAMH IIKaJIe yMHOXKEHHs1 HaHEeCeHbl TOJIbKO Te IUTPHXHU,
KOTOpBIe COOTBETCTBYIOT yucjiaM 27, Ecnu nanecTH Ha IIKaly IUTPHXH,

T T T | T

T T
2 3 4 5 6 1 8 910

-
i
Uepr. 10

COOTBETCTBYlOIHMEe BCeM HesbiM yuciam ot 1 go 10, To ona Gyner umers
Bua, usobpaxkéuublit Ha uepr. 10. Ha 3Tom uepreke oTu€ryiMBO BHAHA
HEPABHOMEDPHOCTb WIKAJIbl YMHOMKEHHS.

YuraTessM, 3HAKOMBIM ¢ OCHOBAMH TeOpHM JIOTapDH(MOB, GyleT OueHb
JIeTKO MOHSTb, Kak CTpouTcs mkana ymHokKeHdsl. OJHO U3 OCHOBHbIX CBOHCTB
sorapyu®MoB 3akKjiouyaetcs, KaK H3BEeCTHO, B TOM, YTO

log (a-b) = log u + log b.
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ITosToMy, ecau WTPpHX AJA uuciaa 2 IOCTAaBUTh B KOoHLe OTpe3ka, AJMUHA KOTOPOro
paBia m log2 (3mecb m — BbiGpaHHast equnuua Mmacmrada, nanpumep 100 ma),
WTPHX 3 — B KOHIE OTpe3Ka JJauHOH m log3d ¥ T. A., TO NpPH CJOXKEHHH ABYX
Kaknx-HHOyb OTpe3kos, Hanpumep oT 1 o 2 (paBHoro mlog2) morl mo 3
(paBHoro m log 3), MBI NOJNyYyHM OTPe3OK, AJHHA KOTOPOTO paBHa:

m log 2 4+ m log 3=m (log 2 + log 3) = m log 2:3 = m log 6,

T. e. TAKOH OTpe30K, B KOHLE KOTOporo OyJeT CTOAThb IUTPHUX 6, yKa3blBaio-
mui npousBegenue 2-3.

Ha uepr. 10 usoGpaxena mkana yMHOxeHus npu m =80 mm. Tak
kak log 10=1, To Bechb orpe3ok or 1 no 10 pasen 80 mm. lllTpux 2 HaHec€n
Ha paccrosiunu 80-log 2==24,1 mm OT Hauaja, IWTPHX S — HA pPACCTOSTHUM
80-log3=-38,2 mm u 1. a. I[lposeputh 3TO0 MOXHO no MacwmTtaly. B Hauase
wkaJasl cTout 1 u log 1=0.

I €PUOJMYHOCTD IIKAJbl YMHOXKEHHUS

§ 5. Ml mo3nakoMUMcsl C OYeHb Ba*KHBIM CBOKCTBOM IIKAaJhl yMHO-
XKeHusl, ecid npojo/kuM eé Bnpaso ot 10 wiu BieBo or 1. MsroroBum
BTOPYIO IIKaJNy yMHOXKeHHS (Takyio ke, Kak Ha uepT. 10) M mpuicxKum
eé K KOHIy NepBo# mkansl (4epT. 11), Tax, urobel crosimass B Hauasle eé

3 4 5 6 783910
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Yepr. 11

emunua npuuuiack nporus 10 neppodl wkanel. Torma npogoa Xe-
HUe MepBOH WKa.Jbl MOXHO HaHnectH 32 10 B 1 p a B 0: 10 OCHOB-
HOMY CBOMCTBY LIKa/Jbl YMHOXEHHSI NPOTHB IITPHXAa £ BTOPOH WIKAJIHI
Ha MepBoOH LIKaJle JOJKeH HaXoAuTbes wwrpux 20 1), mporus wrpuxa 3 —
wrpux 30 u T. A. fo wrpuxa /00, koTopblit NpUAETCS NIPOTHB KOHIA BTOPOH
mikasnl. TakuM o6pa3oM y Hac NMOJY4YHJIOCh NPOAOJIKEeHHe NepBOoi WIKaJbl
Jo 100; npuJoKMB HayaJgo BTOPOH MIKajbl K HoBoMY wTpuxy 100, Mmbl
TaKUM Ke NYTéM CMOXKeM MHpOAOJIKHTh Hawy wkany jgo 1000 (=100-10)
u T. 1. CoBeplleHHO aHAJOTHYELIM CIIOCOOOM MOXKHO NPOJOJKHUTD LKAy H
BJUEBO OT eAHHHUIb. [IpunoXum BTOpyIO IIKaJy KOHIOM K Ha-
yaj1y OCHOBHOI (lepBoif) IKaJbl; IpH 3TOM OyayT coBnagaTh wrpux 10 Bro-
poil wkasasl ¥ wrpux I nepsoii. CooBpasum, npexje BCero, Kakoe 4HCJIO
JIOJZKHO CTOSITh HA OCHOBHOH IIKajJe MPOTHB HavyajgaBTOpPOIN
w K a g bl Ilyerb 310 yucno Gygmer x. Torpa, Mo OCHOBHOMY CBOHCTBY
IIKaJIbl, IPOTHUB LWTpHXa /0 BTOPOH MIKAJIbI OJIXKHO MONyYHThCs yncao 10x.
Ho mbl ycranoBusin BTopyIo MIKany Takx, yto npotus /0 cTout [, 3HaYuT

10x=1, 1. e. x=0,1.

A Temepb yxKe JIerKO HAHECTH BCe YMCja MepBOH IIKaJbl, CTOSIIHeE
nporus 2, 3, ... na Bropoi. OueBngHo, nporus 2 fosmxkHO Obith 0,2 (Tak

1) 20=10.2; 30=10-3 u 1. A
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kak 0,2=0,1-2), nporus 8 — 0,3 uT. A (uepr. 12). Takum o6pasom wikasa
npojoJikena Bieso mo 0,1. Takum ke TOUHO CrOCOGOM Mbl MOXKEM MpO-
JOJIKUTD eé emd jaJblie BJEBO, cHadasna no 0,01, norom no 0,001 u t. g.

W3 camoro mocTpoeHHs OYEBHJAHO, YTO OTPe30K WKajabl or I 1o 2 B
rounoctu pasen orpesky ot 10 po 20, unu or 100 jo 200, uan ot 1000 no
2000, wau or 0,1 no 0,2 u 1. A.; orpeaok /—3 paBeH orpeskam [0—30;

1 2 3 4 5 678891

| f ! Ll IS |

1 T U U 1 1 LU 1 I} T T 1 P T TT

0 02 03 04 05 060708091 2 3 4 5 6 783910
Uepr. 12

100—300; 0,1—0,3 u T. I.; ONHHUM CJIOBOM, BCE MHPOMEXKYTKH HaIpaBo
or gpecatn (10—100), (100—1000) u 1. 4. W HaJEBO OT eJHHHUIIbI
0,1—1, ©001—0,) uw T. I. B TOYHOCTH NOBTOpPSIOT
ocHOBHON npomMeXyToKk or I o I0; TonbKoO YHCIA,
npunuchBaeMbe B HHX TeM Xe mTtpuxawm B IO,
100, 1000,... pa3 6osnbumie HJH MEeHbIIE YHCEJ OCHOB-
HOTro NpOMEeXYyTK a. '

2. Haueptute Ha npo3pauyHoll KaJjbKe IUKaJly YyMHOMKEHHS (HCIOMb-
soBaB nns1 storo uepr. 10) B mpenesax ot 0,1 go 1000. Paspexbre eé
Ha pasuble orpe3ku: ot 0,01 po 0,1; or 0,1 no 1; or 1 mo 10; or 10 mo
100; or 100 mo 1000. HaxsapeiBasi 3TH OTPe3KH Apyra Ha ApYyTa, MOXKHO
y6eUTbCSl B COBNAJleHHH COOTBETCTBYIOIIUX IITPUXOB (uepr. 13).

- ~ ¢« © o © © o ocooed

S & 8 962 & meweoroee R 8 §882\88 ] § § RFSESS

1 1 I | Ll 1 111 I Lo 1111l 1 NN
Yepr. 13

HMrak, mkana ymMHOXenust nep no g 4 H a. CBONCTBO 3TO HCKJtO-
YUTEJIbHO BaXKHOE: OHO MO3BOJISIET BCIO OECKOHEUHYIO LIKAJy YMHOM:€HHSI
3aMeHHUTb OfHUM €& OTPe3KOM, HalpHMep, OCHOBHBIM HDOMEKYTKOM OT
1 go 10. IOns nepemuoxenus 20 Ha 40 BoBce He HYXKHbI NDOMEXKYTKH
wkajst or 10 go 100 u or 100 go 1000, xorst 20 u 40 nexar B nepBoM
u3 uux, a npoussegenne ux 800 — Bo BropoM. OCHOBHOH HpPOMEXYTOK
or 1 go 10 no3BosistleT HaHTH UX NPOU3BEJEHHE, TaK KaK MOXKET I1PeJICTaBUTh
Ji060H Apyrofl MpOMEXYTOK IWIKajbl, H, HNepeMHOXKas MpPU €ro MOMOLIH
20 u 40, Mbl MOKEM JieJ1aTh TO Ke caMOe, 4TO M NpH IepeMHOXKeHHH 2 Ha
4, HO OTBeT CYMTaTb, KOHEYHO, paBHbIM He 8, a 800, yUHTbIBas HYJIH, KOTO-
PBIMH KOHYAIOTCSl HALIH COMHOXKHTEJIH.

HMrak, cBoficTBO mepHOIHYHOCTH [03BOJISET 3aMEHHTb BCIO Gec-
KOHEYHYIO IIKaJy OXHUM eé& OTpesK oM, HanpuMep, or 1
20 10, n mpH ero noMoIH NpoH3BOJAUTL BCEBO3MOXKHbIE YMHOXKEHHS.
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Ho, cmenaB Takyio 3aMeHy, cJejlyeT [NOMHHTb, 4TO Tellepb yxKe
Kaxkjgass ULudpa Ha WwKaje unsobpaxkaeT He OJAHO 4YHCJO,
a BCe YHCJA NoJyyalwIHhecs U3 HEro yMHO-
Kenuewm na 10, 100, 0,001 (menenuem na 1000) u T. 4., OOHUM
CJIOBOM,— YMHOXeHHUueM Ha JI0O0yl cTeleHb Je-
caTu. KM npn ymHoxenuu orBeT Oyfer 0603HauaTb TO HJIH HHOE
H3 3THX YHCeJ B 3aBHCHMOCTH OT TOI'O, KAKOBbI ObLIH COMHOXKHTEJIH.

3HaKOMble ¢ TeopHel ' JorapudMoB Ge3 TpyJa pasbepyTcsi B TOM, HOYeMy
IKaJa yMHOXeHHS NepuojHuHa. JleJo B TOM, YTO, HampHMep:
log 0,2=—1log2—1,
log 20=1log2+1,
log 200 = log 2 4 2;
HHave TOBOpPS, MAHTHCCH BCe€X 3THX JOTapH(dPMOB paBHB
Camu Jorapu(Mbl OTJHYAIOTCS APyl OT Apyra Ha LeJIoe YMCJO eJMHHL.

[Tpumepsl ymMHOXeHHS

§ 6. [Tpumep 1. INepemuoxurs 20-30.
Ha uepr. 14 usobpaxé€n orpesok IuKajbl misi ymuoxenus. Lndpa 2
teniepb o6o3navaer 20, a 3 — 30. Kak 6buio Bhille NOKa3aHo, MOJyyaeMm

1 2 3 4 5 6 7 8 910
L 1 1 i) 1 ' | — 1_J
1 3
LA
1 2 3 4 5 6 7 8 910
el R e
1 3
Yepr. 14

B KaueCTBe Mpowu3Belenust uudpy 6, koropas oboszHauaer 600, Tak Kak
KaX/Iblil COMHOXKHTeJIb OKaHUMBAETCsl HYJEM H, CJIEJ0BaTeJbHO, NIPOU3BE-
Jenre X — ABYMS HYJISIMH.

[Tpumep 2. Ilepemunoxurs 2,3-20.

Inst sToro mpuMepa HyXKHa WKajga ¢ Gojiee MEJKHMH J€JeHHSIMH.
Ha uepr. 15 kamqpiil M3 nepBbIX ISTH NPOMEXKYTKOB pasienén em@ Ha

1 2 3 4 5 6 7 8 910
IAA,.1..“L4Ww%wml1|1||]1JJJ
i 2
Hepr. 15

Goslee MeJIKHE JeJeHHs, COOTBETCTBYIOUIME UH(paM cJe Ay IoU(er o
paspsaa. HMes Takue fesieHHsl, Mbl MOXKEM yxe HAHTH HA LIKaje YHCIO
2,3 (coorBeTcTBYIOMKA eMy WITpUX Gymer oGo3nauatb M 2,3, u 230, u 23,
u 0,023, n 0,00023 u T. 1.) ¥ NOJYYHTb OGBIUHBLIM CIIOCOGOM B KauecTBE
NpOU3BEJIeHUS YHC/I0, NepBasi Luppa Koroporo ectb 4, a ciexyromas 6.
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Hucno 370 ecth 46, Tak Kak OJMH COMHOXKHTEJb OKAHUMBAETCS HYJIEM,
a BTOpPOH MMeeT OAMH 3HAK IOCJe 3amsiToH.

ITpumep 3. Ilepemuoxurs 2J-60.

Ecnn mel nonpoGyem HalTH B 3TOM cJyuyae NpOHM3BEJEHHE TAKHM e
NPUEMOM, KaK H B JBYX HepBbIX NpHUMEpax, TO OKaXKeTcsl, uTO NOJYUHTh
OTBETH € y L a &TC s OH NOJyyaeTcs 3a npejesamu Kabl (uept. 16).

1 2 3 4 5 6 7 8 910
N S
1% 7
1
1 2 3 4 5 6 7 8 910 :: 20
1 6 10
1 2 3 4 5 6 7 8 910
L"“WW/?ZJ""'""I"”""'I"""“'l Ll et
6 10
Yepr. 16

Yro6el pasobpaTbesi, KaK B 3TOM cJyuyae HOJYYHTb IPOM3BEACHHE, Npef-
craBuM cebe, UTo yrnorpebssieMbll HaMH OTpe3oK IKaJibl oT 1 jo 10 Hane-
CEH Ha Kpyre (Mbl MOXKEM HaIJIsSAHO NPEJICTABUTL ce0e 3TO, BhIPe3aB LKAy
U3 OymMaru u cBepHyB e€ B KOJIbLO TakK, 4ToObl €€ Hauyaso M KOHell COB-
Nlasiy); BTopast liKaJja nycTb OyJeT TakKe HaHeceHa Ha KPYXOK, KOTOpbIH
IloMeIaeTcsl BHYTPH INepBoro (ueprt. 17).
[ToBopaunBasi OOMH KpPYXOK OTHOCHTEJIb-
HO JpYToro, Mbl MOXeM IPOH3BOJAHUTH YM-
HOXKEHHE TOYHO TaK e, KaK NPOU3BOAMIH
€ro Ha NpsAMBIX IIKasnax, NepeiBuras Hx
Ipyr otHocuTesbHO jApyra. [lonpo6yem
IIpH [IOMOIIH 3TUX KPYKKOB CIeJ1aTb yMHO-
kenue 20-60; BbIrofa KpyroBoro pacroJio-
»KeHHUS LIKaJbl 0 CPABHEHUIO C TP SAMOJIH-
HeHHBIM Ta, YTO Kpyromas IIKaja i e
KOHYaeTcC s, H3lech HEBO3MOXKHO I0-
JIOXKeHHe, H3o0paxEénHoe Ha uyepr. 16.
[TocraBuB NpoTHUB YEPTOUKH 2 HAPYHKHOIO
KpyXka uéprouky [ BHYTPEHHEro, Mbl
Hal€M OTBET HA HAPYXKHOM KpYXKe Ipo-
Yepr. 17 TUB YEPTOUKH 6 BHYTPEHHErO; 3TOT OTBET
pasen 1200, Tak Kak nepsas ero uudpa
Josxkua Obitb I, BTOpas 2, W, KpoOMe TOro, JBa HYJs Ha KOHLE BBH]Y
HaJIM4usl 3TUX HyJed y KaXJOoro M3 COMHOXKHTeJel.

Ha xpyxKke BCE BBLIXOAUT NpPEKpPAcHO; HO TOT K€ De3yJbTaT MOXKHO
NOJYyYHTb M C NPSAMBMH IIKaJaMH: Belb WTpux /2 umeercs
H Ha npaMoi mkase. Bompoc B Tom, Kak K HeMy HPUTTH. YMHOXasl 0pH
HOMOILH KPY2KKd, Mbl YCTalaBJ/MBaJH H & 4 aJ O BHYTPEHHETO KpYXKK&
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NpOTHB 2 HA HADYXKHOM H 3aTeM MPOTHB 0 BHYTPEHHErO UMTajH OTBET;
HO C TAKHM JKe YCIIEXOM Mbl MOKEM CKa3aTh, YTO NPOTUB 2 Obll yCTaHOBJICH
KO Hell BHYTPEHHEro KpyXkKka (Ha Kpy»KKe Haua/o W KOHell COBNAjaloT),
¥ BOT 3TO-TO 3aMeyaHHe M pewiaer 3ajgauy. Pesy/brar MOXKHO MOJYUHTb,
YCTAHOBHB NPOTUB 2 OJHOH WIKaJBl K O H € Il APYroi, u NMpoTHB 6 ua Hel
npouecTb Ha NepBoi Hckomoe uHcio (uepT. 18). dror cnocob ymHoxe-

12
Y 2 3 4 5 678810
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1 2 3 4 5 67 8810
Yepr. 18

HHS COBEpIIEHHO paBHCHpABEH C TeM, KOTOPhIH Obll yKasaw mnpexnie, H
NpPUMEHSTb €ro NPHXOAMTCA TaK e 4acTo.

3. [lokaxure, 4To OAHHM H3 3THX ABYX CHOCOGOB MOXKHO BBINOJHHTD
Jqio00e yMHOXKEHHe.

H3 crazanHo2o caedyem, wmo, umess OOCMAMOYHO MEAKO pa30eséHHbLil
0MpesoK A02apupMu1eckol WKaisl, Mol 6cec0a MOJXCeM nPOU3s00UMb MEXA-
HuvecKU A100ble YMHOJCeHU.

Korpa u3oGpean cuéTHyo JuHEHKY

§ 7. CpoiicTBa Jsorapudmuueckoll mkanbl OBUIH 3aMeueHbl BCKOpe Iocie H3o€pe-
tenust sorapudmoB — emé B X VII B., n UMPKyJdb B COefMHEHHH C Jorapipmuueckoi
LIKAJIOH CJYXKHJ JOBOJIBHO yAOOHBIM HHCTPYMEHTOM [JIsl yMHOXEHHs, NOKa He OblJIo
NpujyMaHo jajibHefilliee yCOBEPIIEHCTBOBAHHE: YCTPAHUTDL UMPKY/b, 3aMeHHB €T 0
BTOpPOH mKanoH, CcoBepmWeHHO TOXJAEeCTBeHHOH ¢ MNepBOH
YcoBeplIleHCTBOBaHHE 3TO CJlesajlo M3JNHIIHMM MeJJIeHHOe H KPOMOTJIHBOe OTKJa/blBa-
HHe UMPKyJeM HYXHbIX OTPE3KOB: BCe JeNlo CBEJOCh Tenepb K MepejBHIKEHHIO OJHOH
WKaubl oTHocuTeJbHO npvrofl (uepr 19). Yxe B XVIII B cuérnas suuelika BXOAHUT

! 2 3 4 5 78910
L ] } ] | | !
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Hepr. 19

B pacuétayio npaktuky. B XIX B. K JHHefiKe MNpHALIBAIOT «GEryHOK», 3THM
3aBepiuasi €€ BHELIHIO 3BOJIOLHIO. C 1880—1890 rr. JuHEHKH CTAHOBSITCS yxKe Npef-
MeToM KpyMHOro ¢aGpuyHOTO NMPOM3BOACTBA H HAUUHAIOT CMELHANH3UPOBATHLCS MO CBO-
€My Ha3HAUYCHHIO: [OSBJAIOTCA JIHHEHKH JJIA SJEKTPHKOB, MEXaHHKOB, 3KOHOMH-
CTOB H T. 4



II. OMUCAHUE CUETHOW JIMHEWKH

§ 8. Cuérunas Juneiika usoGpakeHa (He NOJHOCTbIO) HA yepT. 20. Ona
COCTOUT M3 TPEX uacTei:

A — aunetika,

B — 0Osu srcok,

C — beeynox (MeTannuueckasi paMmka CO CTEKJIOM, Ha KOTODOM HaHe-
ceHa uepra ! — «MeTKa», «BU3HpHAs JHHHUSY).

Yepr. 20

Ke TPH JHHHUH, HYXHO NOJb3O-

Ecaun wa Gery
e O 6okoBHX OyjgeT CcKasaHo

BaTbCsa CpejH
nosxe.

JIBMKOK MOXKeT XOJWTb B nasax I nuHefiKH, BOBCe BLIHMMATbCA H
BCTaBJSATbCS B MepeBEPHYTOM Bule M 3ajoM Hamepén. DeryHok Xoaur
B masax 2. Ha mepegueii cTopoHe jiuHeHKH M Ha nepefnell u 3aiHel cro-
poHaX ABHMXKKa HaHeCeHbl JorapupMuueckue wWkaibl (nogpobHee O HUX —
HHKeE).

H
.



I1I. MPABUJIA OBPALIEHUS CO CUETHOW JIMHEAKOH

§ 9. Cuérnas suHelika mpejcraBisieT cO00H HHCTPYMEHT JOCTaTOYHO
nenukarublii. Ilosromy, mpexje yem elo IOJIb30BAaThCs, HEOOXOAMMO YyC-
BOWTb MpaBuja obpalleHHsl C Helo:

1. Heavssa Oepacamo aureliky 6 2opsauem uau 60 8aascrom mecme. OKoao
neuky, naposozo OMONACHUS, HQ COARYEe AUHEUKQ PACCOXHemcs U MOKOpo-
6umcsa, clelasiliice Henpu2o0Hol 045 pabomei. Bo eaascrom Mecme OHa
paszbyxHem mak, wmo 08U oK Gydem Osueamovcs ¢ mpyooM.

2. Henvss ocmasasme auneliky 6e3 ¢pymanpa, koz0a na Held He pabo-
marom. Hoaroncennas Ha cmoa uru 6 nopmeenrs b6ez Qymaspa AuHelka
Ae2K0 YAPanaemcs YUpKYAIMU, NepoiMu, NEPOUUHHOIM HOMCOM U MOMY
Nno00GHHIMU npeOMemamy;, YapanuHol OCMAIOMCs, ePASHAMCL U MEUlaim
pabome. [1o amoli gce nputuxe Heab3si ynompedAsmo eé O uepueHUs U
Kax macuimab.

3. Heav3s poHsamb AuHeUKYy CO CMOAQ: OHQ NOYMU MAK Jie 4yecmeu-
meabHa K yoapam, KaxK yupkyiu u peticghedepeol.

4. Ecau wkarol AUHEUKU 302PAHAMCA, €€ HY HCHO MbLMb BUHHbIM CRUD-
mom (800KOL), CMOHUE 8 HEM MPANOYKY U NPOMUPAs WKAAY, HO He bensu-
HOM, OeHamypamom, OpesecHbiM CRUPMOM uAw 6000, Bexaur pacmeopsem
Kpacky, a Oewamypam u OpesecHulll CAUPM  PACMEOPSIOM  YeAryaoud;
om 600bt pasbyxaem depeo. Heboabuwiyio epsa3e MOJCHO Crmupams MAKOU
PEe3UHKOLL.

5. Ecau 08usicox xodum myzo, e20 MOICHO BblHYMb U NpPOMmeperms e2o0
6okosvle pEbPa BOCKOM UAL NAPAPUHOM, HO HU 8 KOeM CAyuae He nolcKkab-
AUBAMb HOHCOM UAU YeM-AUOO ewye.

6. Cauwkom aéexult urn myeor x00 GecyHKa UCNPABASLEMCA OCIOPOMNC-
HoiM nodeubarueM 3aKpauHOK, KOMOPuIMU OH Oepicumcs Ha AuHellke.

Mpasura 5 u 6 ayuwie 6cee0 BbINOAHAMb NOCAE O03HAKOMACHUS C MeM, KAK OHU
BLINOAHAIOMCA 4EA08EKOM, ONLUTIHbIM 8 00 PAueHUn ¢ AUHEUKOL.

9 CuBTHas JHHelKa



IV. WKAJIbl JIMHEMKWA; YTEHUE U YCTAHOBKA YYCEJ

§ 10. Bce owubku npu pabome HQ C4émHOL AuHelKe NPOUCX00m Om
HeBepHO20 HMeHUsl UALL HeBePHOU YCMAHOBKU YUCeA HA e UWKAAax.

IToamomy xopowee 3HaHUE WKAA CUEMHOU AUHEUKU — nepsoe YycaosuUe
011 cuémuuka.

@ Ycsoug wkarst cuémroti Aunetixu, o ogaadeau ero Ha 50%.

HIkaapl JUHEHKH

§ 11. Ha jauueBoi cropoHe CUéTHOH JHMHEHKH HMeeTCsl LICTb LIKaJ:
K, A, B, C, D, L (uepr. I, cM. BKJIeHiKy B KoHlLle KHUTH); U3 HUX K, 4, D,
L — na juneiike, B u C—Ha jauxke. OcHoBHble mKaasl — C u D).

Mlkaner C u D coBepuienno ogunakoBble. OHM TpeacTaBisiioT coGoit
oTpesok Jorapudmuueckoit mwkaubl or 1 1o 10, pasaenéunblii Ha Meskue
JeJIeHHsl C TAKUM pacuéroM, ytoObl HA HHX MOXKHO Obl1O YHTaTh M ycTa-
HaBJMBaTh TPE€ X3 HAUYHbB @ YHCUIA.

B cooreerctBuu ¢ 3tuM Ha mwKagax C u D HYXHO pasanyarb jeJe-
uust TpE€X paspsjoB, ONpelesOluX NepByIo, BTOPYIO H TPeTbIO
uydpsl yucna. Tak kak Opu 3ToM MIKaja HepaBHOMEpHA, TO
JeJeHHs] 3TH pa3JHUYHB B pPas3HBIX MeCTaXxX WIKadJbhbl.

Paccmorpure BHEMartesabHo uepT. II (cM. BkJefiKy B KOHLE KHHIH).
B ero cpepueit uactu uzoGpaxena sunefika co wkanamu 4, B, C, D no-
cpenute. B BepxHell 1 B HHKHEH yacTsX yepTexa 3TH LIKaJbl AJ15 SICHOCTH
H3o6pakensl B yBeJHYEHHOM BHJE; IPH 3TOM JEJEHHS pasHLIX paspsloB
u3obpaxensl B pasubix Mectax. llkane C u D, noMemEnHble BHU3Y, IPex/e
BCEro pasfiesienbl Ha KpyIHbIE NPOMEXYTKH 4Y€pToukaMu C Uuppamu
1,2, ...,9.9r0 —penenusg nepBoro paspsana, COOTBer-
CTByIOLIHEe IepBOH Lu(ppe YCTAHABIMBAEMOIO HJIHM YHTaeMOr'0 uYHcJa

1) 3zech u MOYTH Be3je B JaibHefilileM ONMCHIBaeTCS HopMaJsbHasl JIHHeHKa cH-
creMbl «PuTi» co wkanamu AaHHOH 25 cx, NosyduBuias HaHOOJIbIee PACIIPOCTPAHEHHE
(«ITpomereii», Tpect Touno#t MexaHuKH, ¢-ka «Cows» u T. A.). Ha nunefikax nocse-
Hero BbIyCKa Ha JIBHXKKe, MeXAy mKajgamu B u C, HaHeceHa emé OJHA — «obpaTtHas
wKana», cMm. § 32.

OTHOCHTE/IBHO MaJleHbKHX JIHHEeK €O IuKajgamd JiHHOH 12,56 cm cm. pasgen
XXI (ctp. 124).
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(cM. IIKaTy B HHXKHEH yacTH yeprelka, 00O3HAUCHHYIO cCJeBa pUMCKOH
uudpoi I).

4. Hailigure 3TH genenusi Ha JuHedKe.
5. Ecsu nepsas mudpa uucia 2, To B KAKOM NIPOMEXKYTKE OHO GYAET
HaXOIUThCS HA ILIKaJe?

Kaxkppii npoMeKyToK MeXKAy AejIeHHSIMH IIepBOTO paspsiia pasfiené
Ha 10 Gosiee MEJIKHX NPOMEXKYTKOB L € 1€ HHU AMH BTOPOTO P a3-
p s/La, COOTBETCTBYIOMIUMM BTOp OH I K p e Hamero TpéxsHay-
Horo uucya. Ha wepr. II onn usoGpakenbl Ha LIKaJje, OTMEYEHHOH cJjleBa
pumcko#l un¢ppoit II. Ha camoit juHelike 3TH JeJeHHs] OTMeueHbl LITPH-
XaMH, HEMHOTO BBICTYMAIOMMMH 34 JIHHHIO, HAYILYIO BOJb BCeH IIKasbll).
B nepsom npomexyrke (or / 10 2) OHM OTMEUYeHbl, KPOME TOrO, MeJKHMHU
nudpamu.

6. Halinure atu meneHus Ha JuHelHKke.

7. OGparure BHHMaHHMEe HA IATble JEJEHHs BO BCEX NPOMEKYTKAX,
HauuHAs CO BTOPOTro (0T 2 o 8 U T. IL.).

UeM 3TH JesieHdsl OTJMYAIOTCS OT OCTAJIbHBIX JEJEHHH BTOPOTo pas-
psna?

8. Hafigure nHa JuHelike NpoMeXKyTOK, B KOTOpBIA MONafyT uucia,
Haunnatomuecs: uudpavu I u 4; nudpamu 3 u 6.

B npomexyTkax MexkK1y [eJeHHSIMH BTOPOTO pas3psila HaHeCeHb
NJenleHHA TpeTbero pas3psaia, obo3Haualomue Tperbio Hud-
py umcia, HO 3TH JEJeHHs y¥Xe He PaBHOLEHHBl BO BCEX IPOMEKYTKaX.

[lpuunna 3TOrOo TakKoBa: MPOMEXKYTKH MeEXKIY [eJEeHHSIMH BTOPOTO
paspsja HAYT COKpallasiCh, H €CJH JJIMHA NepBOro NpoMeXKyTKa (B Haua-
Je wwKajbl) paBHa 0,5 MM, TO mMOCJAeLHHH NMPOMEKYTOK HMEET IJIHHY,
paBHYIO yXKe TOJbKO | MM, H TOHSITHO, YTO JEJHTb HX OJMHAKOBO HE
TOAUTCSI: B [EPBOM MOXKHO ciienatb W 10 gejenuil, a B IocjegHeM —
TOJIKO JIBa. ‘

[TosTomy Jenenus TpeThero paspsiia uMeloTcs Ha Junefike T p € X
COpTOB; OHM yKasauel Ha uepT. II.

Henenust I copra HaHeceHBl B MPOMEKYTKE MEXKAY AEJICHHUSIMH I € p-
Boro paspsiga or Ijp02 (uepr. II); nesenus [1 copra — B mpome-
JKYTKaX MeK1Y JeJeHUsIMH IIepBoro paspsifa oT 2 o 3 u ot 3 jo 4; JeseHust
IIT copra — ua Bcefi ocTanbHOH MIKaJe.

Heneunss I copra — caMble yJIOOHBIE: OHH JNEJSAT KaKIblH MpPOMEXKY-
TOK MEeXAy JeJeHHsSIMH BTOPOTO paspsiia Ha JgecaAThb YacTel,
COOTBETCTBEHHO TpeTbell Hu(]pe uyHncna.

Henenust 11 copra nesar KaXiwid NpOMEXKYTOK MEXAY JeJeHHSIMH
BTOPOro paspsijla Ha MNATb YacTe d; MNpoMeXKYTKH MEXKAy HUMH

Y WMau maxonsiquMmucs MexAy AByMs NPSMBIMKM JIMHHSMH, HAYLLHMH BJAOJb Bcei
KaJbl.

2*
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COOTBETCTBYIOT, CJIEJOBATEJbHO, A BYM €I M HH I aM TPETbero pas-
psna (3KBUBaJeHTHb ABYM JesenusiM I copra).

Henennsi III copra cooOTBETCTBYIOT NSITH €IHHHULAM
Tperbero paspsiia (kaxuoe fenenne 11 copra KBUBaJIEHTHO MATH JeJe-
HusiM 1 copra); oHH JeJST NPOMEXKYTKH MEXKy AEJEHHSIMH BTOPOro pas-
psja TOJBKO Ha JBE YacCTH.

Urobel Jyulile pasoOpaTbCcsi BO BCeX 3THX JIEJEHHSIX, PacCMOTpHTE
emg uepréx 21. Ha ném H306pakeHo, KaK BhIIJIsea Obl LIKala JTHHEAKH,
ecaun 6bl oHa Obla paBHOMEpDHaAaH.

mmmmmtgrrmmvmw uﬂlmili%ﬁlivﬁ
VAN /N }
5

Uepr. 21

Harnsaano nokasano, uro gmesennst II copra BaBoe Goabiue jese-
uuit I copra, a penenust II1 copra—B nsaTb pas Gonblue HX.

® Vcsoerue «yeHot OeneHull», UMbIMU CAOBAMU, YMeHUe OMEeHams HaQ
80NPOC, CKOABKUM eQUHUYAM KAK020 paspsada amu OeleHus Omeewarom, —
0CHOB8aQ cuéma Ha AuHelike.

® [1a nepsoix nopax HyocHO obpawjams 0cob0e sHuMaHue Ha OeleHus
11 copma (Oenerus mesncdy 2 u 4); ¢ Humu Goavule 8ce20 NYMmMawmMes Hau-
Haoujue, cuumasn ux COOMBEMCMBYIUUMU He O08YM eOUHULAM mpernbeeo
paspada, a 00HOU.

9. Hailigure Bce 3TH JeseHHsl Ha JuHeHKe.

10. OGparure BHUMaHHe Ha NSTHE JEJEHHS B IPOMEXKYTKAaX MEXKAY
JIeJIeHHSIMH BTOPOTO paspsifia, Haxojsimumucss mexay I u 2. Uem oun
3aMeyaresbHbIP

® Umobbr yseperro pasiuuams Oerenus mpemoee0 paspada, HYyiCHO
3aMemumo, HQ CKOAbKO wacmeli pasdeiér npome dcymox Mexcdy OeAeHUsMU
8mopoeo paspada: Ha 10, Ha b uau Ha 2.

Urenue u yCTaHOBKAa 4HucCeJ HA JUHEeHKe

§12. 3agaua 1. [ano uucro; Halimu eeco mecmo HQ WKae,

Sagaua?2. Ykasano mecmo Ha wkaie, KAKO8O COOmMsemcmayiouee
wucao?

Pemasi nepeyio 3agauy, Mbl YCMaHaBAUBAEM YUCAO HAQ WIKQAe AUHEUKU,
pemasi BTOPYIO, 4umaem 4ucro wa iuxetike. OGe 3ajaud OueHb NPOCTO
PELUHTD, €CJIH 3HATb IIKAJbI.
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YcTaHoBka

§ 13. Mnbl yxe 3uaeM, uro Kaxkpas Ludpa (unu, BepHee, uéprouxa)
Ha LKase o003HAYyaeT He OJHO ONpefeJEHHOe YHMCIO, a BCe YHCsia, MOJy-
yalomuecss M3 Hero ymHoxKexuem Ha JioOyto crenenp 10. Ywuceno 0,0176
OKa)KeTcsl Ha JIMHeHKe B ToM ke mecre, uro ¥ 17,6, 176 u 17 600.

[losroMy HyKHO 3allOMHHTh OCHOBHOE NOPaBHJIO YyCTa-
HOBKH YHCe..

Yucaa yemanasiusarom Ha AuneliKe, He 06pAUAR BHUMARUA HA 3a-
namele U HQ HYAL HQ KOHYe 4UCcAd.

YcraHaBiuBas UHCJIO, HY’KHO YHTATh IPOCTO €ro HHU(pPHl B MOCJIEN0-
BaTeJbHOM NOPsAAKE H, HalJsd COOTBETCTBYIONIME MM JeJeHHs LIKaJkl,
OIpe/ie/IMTh €ro MecTo.

IIpumep 1. Ine na mkane yucno 17,17

UuraeM: O L HH —CeMb — O J U H. YcraHaBjuBaeM: NepBud pas-
psil — O L U H, BTOPOH paspsil —ceM b, TpeTHd — o L H H (4epT. 22).

SRR AR A N NN NN RN AR R RSN RN AN RN A RN AR RAN AN ARRAN AR
AL A AL SR SR A AR A SR A SR S S S ™

I}!H!IIrII]Hl II[I!]{HH[

s - 7/ Tpemui
paspsd
lepsolil paspsd  Bmopol pa3psd

Yepr. 22

Mpumep 2. ¥Ycranoeurb uncio 2,12.

HIBa—omxuu—pBa. Ileppolil paspsx — 1 Ba, BropoH pas-
pSA —opauu, Tperu#t paspal — A Ba (uepr. 23).

B Tperbem paspsiie GepéM ONHO JesieHHe, TaK KaK OHO COOTBETCTBYET
Kak pa3 ABYyM eLIHHHUIAM TPeTbero paspsza.

8. Ycranosurs Gerynok Ha umcia: 1,36; 16,4; 6,45; 0,276; 895; 42,5;
3,92; 1,12.
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§2. Tne ycramasampatorcst 10,1 u 20,2? Hauunaromue cyurtath Ha
JUHEeHKe JealoT 2TO 4acTo, Kak Ha uepT. 24. Bepno su 310?

§3. Ycranosure 3,64; 3,66 u 3,65.

i4. Ycrauosurs Geryukom 2,35; 3,47; 329; 0,0223; 0,301; 1,345,

g il
J IL 7 / 4 I7 l /I4I [ J T lél”l[ll”;”ll'lvllylKl!llllLlIIllllllJéllk]lll\L”lTUH

Bmopou paspsd / ]

llepebit paspsad 2

Yeprt. 23

15 16 17

T
TN

Yepr. 24

Perasi Bonpocet, nocrasiennble B 3aganusix §3 1 14, Mpl yXe Buneny,
YTO IJISl HEKOTOPBIX UHMCEJ NeJeHHH He XBaTaeT M HX NPUXOLUTCS
CTaBHUTb HAa-TJ a3 —NOCPEAUHE MEXKAY HACJCHHSIMH.

STO U MOHATHO: B IPOMEXyTKe 0T 2 110 4 JieJieHus] HAYT Bellb Yepe3 1 B e
€eIHWHUILBL, anocue 4 —jaxe uepe3 NS Tb €L HHHUI TPETLETO
paspsaa.
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[Tpumep 3. ¥Ycrauosurb 6,77 (uepr. 25).
MlecThb—ceMb-—CeMb.

IlepBuifi paspsf —wmwecTb, BTOPOH —CceMb, TPETHH — C €M b.

\5+,2=7
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Yepr. 25

Ho B TperbeM paspsifie y HAC eCTb JeJieHHe TOJIbKO JJIs IATH, 3HAUHT,
HaM HYX)HO H a-TJl a3 [OCTaBUThb GETYHOK IOCJE 3TOr0 JAeJeHHS Tak,
yTOObl OH OTAEJSI ABe NAThlE Ciaefyioumero npomexyrka (7=>5+2).

Taxkyio yCTaHOBKY Ha-Ij1a3 HNPUXOIUTCS MPUMEHSTh OYeHb YacTo,
NO3TOMY INPAKTHKOBAaTbCS HA 3TOM CJIEAYET MOGOJbIIE,

i5. Paspesnre npsmyio Ha OTpe3kH MO 5 MM W 3areM Ha-rja3 OTHe-
aure %/, mepsoro orpeska, %/; Broporo, 3/; Tperbero, !/, uerBéproro.
ITpoBepbTe JeeHNA Ha MUJIIMMETPBI, 3aMeThTe OLIUOKH; IIOBTOPHUTE yIpaX-
HeHHe B JAPYTOM MOpsIKe.

Ora 3ajaua NpefHasHaueHa MJs pa3BUTHs IasoMepa B TOH Mepe, B
KaKoH OH HyXeH npH pabore Ha JuHefiKe. YTNpaxKHeHHH TaKoro poja
MOXHO MHPHAYMaTb H BLIIOJHHTb CaMOMy CKoJbkKo yrogxo. Cienyer,
Jajiee, nonpo6oBaTh JAeNHTb HAa-rjia3 OTpe3KH GoJjiee MeJKHe, YeM 5 MAM.

16. Ycranosurb Geryukom 4,76; 327; 56,7; 0,0967; 7,08; 89,6; 66,6;
14,55; 16,67.
17. Ycranosure 6,67 u 6,68. Tenepp ycrauosure 6,675. Uro npome?

3amerbTe 3TOT ciydad mpocroft ycramoBKM. ¥ craHoBure emé 53,25;
79,75.

3apgaua. YcraHoBurb uucjgo 6,7789.

Mel yxXe BuAeJH, 4YTO, YCTaHaBJAMBasi 4uc1o 6,77, HaM MNPHLLIOCH
nocsiefiHio0 nuppy OpaTh HA-TJIA3; SICHO, YTO TO XK€ MPHILIOCH Obl AesnaTh
¥ ¢ panbHefimuMu uudpamu. Ho 310 u3uUecKH HEBO3MOMKHO: HHKTO

HE CyMeeT BepHO OT/IeJIUTh HA-IVIa3 s Kakoro-nubynp orpeska. [lostomy,
KOTJla HaM I[OMNajaioTCsl TaKHe YHCIa, MBl HX OKp yTJ seM, CTaBd
BMecro 6,7789 mpocro 6,78 u coxpanss Jaumb Te TpH HUPPLI, KOTOpbIE

MO2KHO MNOCTaBHUTb H IIPOYECTb Ha JHHEeHKe.
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! Ha auneiike MOCHO npou3go0ums GbIMUCACHUSL ¢ MPeMs, Camoe

| 6oabutee — ¢ uemblPOMA 3HAKAMU.

(Uethlpe 3naka MOXKHO OpaTh AJsl 4YHCeJ, HauHHaAIOWMXCA ¢ 1, a npH
HaBbIKE — H C 2.)

18. Ha cuérnoii Junefike BbluncCisiercs: o6bEM 06aKa BBICOTOH OKOJIO
4 M u guamMeTpoM oKoJsIo 2,5 M. UepTéxKHHUK JaJ BbICOTY H JAHAMETP C TOY-
HOCTBIO J0 MuinMerpa. Llenecoodpasuo sto uau Her?

Y kasauue. Ecau pasmep oxoso 4 M faH ¢ TOYHOCTBIO 10 MHJLIH-
MeTpa, TO 3TO 3HAUMT, YTO B YHCJe, HauYHHAIOUEMcs ¢ 4, JaH 4eTBEpTHIi
snak (1 mm=0,001 m; 3Hauur, JaHBl: OJUH 3HAK JO 3aNATOd M TPU 3HAKa
nocje 3anarod). MoKHO JM TOYHO YCTAHOBUThH HA JIMHEHKe, Hampumep,
TaKoe 4HCIO, Kak 4,126? HccenenoBars Takum e o6pasoM, 1Lenecoo0pasHo
JM aHajJoruyHoe 3ajanue auamerpa. [late Temnepb TOYHYIO MOTHBHPOBKY
pewenust 3agaun 18.

Urenne yucen Ha wkage

§ 14. ITp ume p. Kakoe uncio ycranosieno na yeprexe 26?

Bauxafilee menbluee JejieHHe NepBOro paspsiia — O A U H, BTOPOro
paspsiia — Ji B a, TpeTbero paspsja —Ce M b.

OTrBeT: oguH—ABa—ceMb (uepT. 27).

Srto MoxKeT Obith U 127, u 0,0127, u 1,27 u 1. 4.

1 2
} | 4 n .
T,

Yeprt. 26 Yepr. 27

YcranaBnuBasi yucya Ha JuHefike, Mbl He oOpallaeM BHHUMAHHA Ha
3ansaThe ¥ HYJH HA KoHLe. EcrecTBeHHO, 4TO, YHTAsi UHCJIO, Mbl HHYEro
HEe MOXKEM CKa3aTb O MeCTe 3alsiTOH WM YHCJe HYJeH; MpOUYeCTb YHUCJIO —
03HAyaeT: IpPOYEeCTb €ro LH(pLl B NMOCAEJOBATENBHOM IMOPSAKE; BONPOG
e 0 MeCTe 3ansATod peruaercst 0co6o.
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9. [Ipouects uyucaa: CHAayajga OTMEYEHHble Ha uepT. 28 CIJIOIIHBIMA
uépToYKamMH, NOTOM — MYHKTHUPHBIMH.

YepT. 28

[ToHATHO, YTO NpH YTEHHH TaKKe NPHUXOAUTCS YHTATH JeJIeHHS] Ha-
rna3. Ha srom Toxe Halo HanmpaKTHKOBATbCH.

20. Omnpenenure Ha-ry1a3, CKOJbKO JECSITHIX J0Jedl BCero orpes3ka
3aKJ/IOYEHO MEXIY ero HayajoMm (JeBbIM KOHLOM) H BepTHKaJbHOH uep-
Tod (uepr. 29).

I | S Y B N
] l I | ]
Yepr. 29
[TpoBepbTe OTBETH,, H3MEpHUB, CKOJBKO MHJJIHMETPOB MEXKIy Haua-
aom u wrpuxoMm. Orpesku B3sitel mo 10 mm.
Aty 3ajayy MOXKHO BHJOM3MEHHTb TaKuM 0Opa3oM: OTMETHTb HA Mps-
MoH orpe3ku no 10 mm u paccraBUTb B HUX YEPTOYKH Kak IONAJO; 3aTeM

ONpefe/HTb, CKOJbKO AECATHIX BCEro OTpe3Ka IPHLULIOCh 10 UYE€pPTOUKH.
Orgerbl npoBepHTb M0 Maciray.
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Yepr. 30

2(. IMpovects uncya: cHayajsa OTMEYEHHble Ha 4epT. 30 CIJIOIUHBIMH
u€pToyKaMH, NOTOM — IYHKTHPHBIMH.

Bo Bcex 3THX 3aJaHMAX YHCJA YMTAIHMCh IPOCTO B NOPSAKE HX LUPp:
oLlMH —ABAa—ceMb u T. A. Urolbl BHosHe 3HATh UYHCJIO, YKa3bl-
BaloT emg ero «rnopsifok». [1opsAKOM Ha3LIBAIOT YUCIO, ONPEJLNseMOe TaK:

Has gncen>> 1 «mopsAKOM» 4YHCJIA HA3pIBAIOT UHCJIO €ro uudp 1o
3ansaTol.

Ilns umcen <1 «OOpSNOK» UHCIA — YHCJIO HyJeH Iocje 3ansrToi
Io mepBoil 3Havame# MU(pPbI, TPUTOM B3STOE CO 3HAKOM MHHYC.

[TopsisoK, CJEJOBATeNbHO, CUHTAIOT IOJIOKUTEIbHEIM JUIsi uHces > ]

U orpuuaresbHbIM s uncen <l.
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IIpumenp.
128000 —nopsinok=-+6 0,267  —mopsgok= 0
6 402,01— » =4 0,672 — » =—1I
27,25— » =+2 0,000301 — » =—3
1,6— » =+1

22. YkaszaTb HOPSJIOK YHCEN:
2,46; 36,2; 0,07: 0,4001; 200; -4,01; 0,003; 20,00.

Ecoiy u3BecTHb LH(pPH! YHCIa B TOH NOC/IEOBATEIBHOCTH, KAKYIO OHH
B HEM MMEIOT, M yKa3aH MOpSIOK YMCJA, TO YHCJIO 3TO BIOJHE Ompe-
JIEJIEHO.

[Tpumep. udpps uncra: oxu v—AaBa—ceMb. [lopsagok:+2,
Torpa yucgao: 12,7.

Hopspok: 44, uncao: 1270.

Iopsinox:—3, uucmo: 0,000127.

23. Hanucare uyncna 3aganus 19, eciu ux NopsiikM TAKOBBI:
cijomnbx: +1, —2, 0, +2, —1,0,

nysuktupueix: 43, —1, —3, 0.

Urak,

4mobbl NOAHOCHBIO NPOYECMb YUCAO HA AUHEUKe, HYIHCHO:

1) 3namo e20 Mecmo Ha wiKaie,

2) 3Hamb e20 1nopAdoOK.

HyXHO uMerb B BUAY, YTO YTEHHEe YHCeJ OOGBYHO OTHUMAET
y HAYMHAIOMUX O OJblle BCEro BpeMeHH, cocraBjasisi Haubo-
Jiee yYTOMHUTEJBHYIO 4acTb paloTbl; II03TOMY HaNpaKTHKOBATBbCS B 3TOM
HYKHO TOJyYIIe.

® /zauwne ez2aadvisamocs 8 AuHelKy RNPUCMAALHO, HQ Hell Hu4e2o
Heab3sl 3amemumb, KpPOMe mo2o, 4mo 8UOHO Yoke npu Oezaom 6324s0e.
Pesyavmam HyocHo uumamo 6 ol cmp 0, Oesas OUeHKY Ha-eaa3 6 e 3
npumepokx u Koaebawnud; enavare 3mo, Moxcem 6oims, Oydem
ummu 6 yujepd mouHOCU, 3amo NO360AUM PAOOMAmMs ¢ AUHeUKOL He Yymom-
A5 2Aa3.



V. YMHO)XEHUE W AEJIEHUE
YMHOXeHHe

§15. Ipumep 1. Ilepemnoxurs 2-3.
[lepensuraem ABMXOK BHpaBo TakK, 4roGbl / Ha JABHKKE MPHILIOCH
nporuB 2 Ha jquHelike (d4ept. 31), ¥ IpoTHB 3 Ha ABHIKKE UHTAEM Ha JHHEHKe

OTBET
,ﬁ—

/
/ ©

o SIRERIREG

St o

Yepr. 31

24. lponenafite sT0T XKe NpuMep Ha JuHeHKe. 3aTeM MepeMHOXKbTE
2,12.3,16.
25. Ilepemuoxbre 5,45-3,12, uvest B Bupy npumep 3 Ha crp. 14.

® Ob6pamume eHUMAQHUE HQ IMOM npUMep U 3amembme, 4mo npu
YMHONCCHULL MbL BOCIOAL30BAAUCO HE HAUAALHOIM, G KOHEUHObIM LUMPUXOM
Osuscka;, Oeramb max Ham PUOEmces 1acmo.

Korza nano nepemuoxurs uucaa Bpoge 1,2-3,5, To, unrast Ha JHHEHKe
OTBET: Ye THl pe—ABa, HAM He HPUAET B TOJIOBY CYUTATb, YTO 3TO
MoxeT Obith 42; 420; 0,42 u 1. x. Scuo, uro 1,2-3,5=4,2, Ho Tako# pac-
4ér, OCHOBaHHBIH HA NPHOGJIHU3ZHUTEJIbHOM npexcrTasb-
JeHHH O BeJUUHHE NpoH3BeleHHs, He Bcerma yuoben. Ilostomy BOT
npaBujio, jatolee NOpsIAOK NPOHU3BeJeHHUST B 3aBHCHU-
MOCTH OT MOpsiiKa MHOXHUTEeJe H.

[MPABMJIO O INOPAAKE ITPOU3BEAEHUS

Ecan Npu MepeMHOKEHHU JBYX YHCEJ JABHKOK BbIABUraeTcss B mpaBo
(T. €. IepeMHOXKeHHe IMPOU3BOJUTCA IMPH T1OMOLIH HauYaJbHOTO HmITpHXa
ﬂBPI)KKa), TO NOpPpAJOKINDPOHU3BEJeHUs ] paBeH CyMMe TO-
PAIXIKOB COMHO)KI/ITEJIeﬁ MUHYC €I HHHUIUA.

Ecau JIBUKOK BBbIJIBUTAETCsl BJIEBO (T. €. TMepeMHOXKEHHEe MpOU3BO-
JUTCS TNPU NOMOUIIM KOHEUHOI'o IUTpHXa IIBI/I)KKH) , TO MOpSANAOK NpOHU3Be-
JICHUs1 paBeH CyMMe NOPpsIJKOB COMHOXKHUTeJeH.
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OCHOBAaHO 3TO [PaBUJO BOT HA yeM: MOPAJOK Bceria Ha efuuuiy OoJbe xa-
PaKTepHCTHKH Jiorapudva. [1ycTb mOpsfoK uucia a ecTb Pg, @ TMOPALOK uuC/a b ectp
Py. Ecm log a —n,+m, a log b—=n,+ mp, TAe ng U Ny — XapaKTepPUCTHKH,
a mg W my — MaHTHCCHI, TO

ng=Ps—1, np=~Ppy—1.

log (a-b) = log a + log b == (15 + 1p) + (Mg + mp).
3nech BO3MOXKHBI JBa CJyuas:
1)y mg+mp<1,
2 my+4my > 1.
B neppom cayuae xapakTepHCTHKa Jorapudma a-b pasHa n,-+ ny, BO BTOPOM XK€
paBua n, -+ np + 1, T. €. B IEePBOM cayuae Nopsiaok (a-b) paseH:

1) Pop=na+npy+1,
2) Pop—=ng+np+2,

1) Poy=Pa— 1+ Py— L4 1= Pyt Py—1,
2) Pap==Pg—1+Py—14+2="P,+ Py,
Ha suHeiike ke 3T JBa cjyuyasi Kak pa3 TeM M pas/HuaioTcs, YTO TPH

mg -+ mp < 1 gBUXKOK HAET BIPaBO: g—_—)
a npu my + mp > 1 ABUKOK UIET BJIEBO: ,—_—E

26. [lepemnoxurs: 5,25-0,8; 0,015-3,5; 35-2,4; 2,96.7,5.
27. [epemnoxurs 1,54-3,26; 2,18-4,65; 0,095-17,8; 6,55-2,42.

@ [Ipu yMHOMCEHUL HYKHCHO CMAPAMbCS CMABUMb MOYHO 08U JCOK,—
Mo YAayHULUM Pe3yAbIMam.

® Xoma npasuio 0 nopadke 60 MHO2UX cay4asx u YydobHO, 6CE oice
aaoynompebaamo um He caedyem. Ilpumenenue smoeo npasura 3ameo-
asiem pacuém. Iloamomy Heodxo0umo npuytame cebs ob6xodumocs 6e3
He20, NPUMEHAMb €20 MOAbKO 8 Kpaunux caydasx. B bosvwuncmse npak-
mudeckux pactémos 9mo ofSazedaemcs camum cywecmsom Oeaa. Ilpu
onpedeseruu, Hanpumep, cpedHeil ckopocmu noe3da Ha nepecoxe, no-
Ayuus yugpet nams —osa, aeeko doeadamoecs, umo amo Oydem re 520
Km/dac u He 5,2 kKMfuac, a 52 Km/uac.

CocTaBum

BO BTOPOM:

T. €.

I[Tpumep?2. [Ilepemuoxurs 1,2-3,6.2,5. 31ech HYKHO BBINOJHUTD
nsa ymHoxenus (1,2-3,6 u pesysbrar Ha 2,5), HO pe3ysbTaT OLHOTO H3
HUX He HyXeH. UToObl HE UHTATb €ro 3ps, Hy’KHO [OCTYIHTb TaK: BbIIBHU-
HYB ABMXOK Ha 1,2, mocraBuTh GeryHok ua 3,6 (uepT. 32); sareM, He
Tporasa 6eryHKka, NepeiBHHYTb ABHKOK JJIsI CJIELYIOLUIETO yMHO-
JKeHHUS], TOCTABHUB €r0 KOHEUHYIO YepTy [POTHB BU3HDHOH JIHMHHH GeryHka.
TMporuB 2,5 — oxoHUaTeJbHBIH OTBET: OAHMH —HYJdb—BOCEMb.
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Ilopsifok, oueBHIHO, paBeH CyMMe MOPSIAKOB COMHOXKHTEJeH MHUH Y C
CTONbBKO EeJHUHHUI, CKOJbBKO pa3 ABHXOK BB XO-
aua Hanpaso: 14+1+1=3; 3—1=2. CnegoBaressno, orser: 10,8.

—

N
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w
Sl
o
==
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oo—]
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Yept. 32

28. [lepeMHOXKHTD, HE UHTASI NPOMEXKYTOUHBIX Pe3yJbTATOB:

2,65-1,32.0,75; 4,65-0,0785.0,196.2,48; 2,94.3,66.0,65.

2 3. Briuncaure Bec CocHOBOMH 1ocKH anunol 4,75 M, Toamuno# 6,5 M,
wupuHo# 45 cm. Y penbubidl Bec cocHbl 0,56.

30. CxosnbKo HyxHO acdasbra Ha MOKpbITHe ABOpa 48X 137 M cioem
ToauHod B 1,2 cm? ¥Ypenbuniit Bec achaanra 1,10.

@ [Ipubruscénno omgemol HYy HCHO NPUKUOLIBAMb 6 YMe. IMO AULIHLL
paseapanmupyem om OULLUOKLU.
Jlenenue

§16. [Tpumep 1. Paggennrs 6:3.
IlocraBuM npoTuB 6 Ha JauHelike 3 — wa aBHXKKe. Torja NpOTHB
e W HHUI B JBHXKKA HA JIMHEeHKe mpouuTaeM yacTHoe (uepT. 33).

I N |

1 2 % 4 5 6 7 8910
| | | |
T 1 | | 1T 171 B
i 7 3 4 5@73910'
Yepr. 33

31. Ha kakoM cpolicTBe Jsorapu(MoB OCHOBAHO TaKOe BLINIOJHEHHE
Jesenus?

39. Pazjenurs na aunekike 6,8:5; 36:2,5.

33. Kak pasuesnurp Ha suneiike 20 na 5? e monyyurcsi 4acTHOE H
NpOTHB KaKOro IITpHXa JBHIKKA?

34%. Paspenurs 147:3,5; 3,2:6,4.
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AnajornuHo mpaBuJay O HDOpSAKe NpPpOHU3BEeJLEHHSI
HHOrJa ObIBAeT IOJIE3HO

ITPABUJIO O MNOPZAKE YACTHOI'O

Econ npu neneHnd pABHXKOK BHIXOAUT HampaBo (T. €. YacTHoe HO-
Jy4aeTcsl IpU MOMOIM HAuajJpHOTO IITPUXA JABHXKKA), TO MOPSJOK yact-
HOTO pPaBeH DPAa3HOCTH MOPSIAKOB JEJIUMOTO U JEJHTENs MJ0C
efMHHU I A.

Ecnu JBMKOK BEIXOAHT HaJeBO (T. e UYacTHOE TMOJyyaercsl TMpu
MOMOLIM KOHEYHOro MTpHXA JBHXKKA), TO MOPHAOK YACTHOrO paBeH
Pa3HOCTH MOPAAKOB LEJIUMOTO H JEJHUTEJS.

[Tpumep 2. Paspenurs 2,08:0,13. CrenaB 310 Ha JuHelike, Mbl
BH/JMM, UYTO JBHXKOK BBIIBHHYJICS BIpaBo. IIpounTaHHoe YHCJIO O Ji H H—
mecTb, NOpsgok Aenumoro 1, nenuresss 0. CrenoBaTesibHO, HOPSIIOK
yactyoro 1—0-+1=2. OTrBeT: 16.

M3 storo mpaBusia, OJHAKO, €CTb OAHO HCKJjiouenue. [1ycTb Ham Hazno
pasfeautb 1 na 5. Mbl MOXKeM 3TO cfejiaTh ABYyMsl CIIOCOGAMH:

1) Iocrauts 5 Ha wKane C Haj neBok eAHHULEH [1Kanbl [ U IPOUECTh
Ha wkajse D orBeT. JIBUXKOK 37eCh BbIIIEJ HAJEBO, HOPSIIOK YACTHOTO
no npaBu1y paseH 1—1=0, 1:5=0,2.

2) Mocrasuth 5 Ha mkajge C Hag npaBol exunuuel mkans D. Torga
Hauaso ABMXKKA yKaxeT Ha wkKaje D oreer. Jto GYyET TO XKe 4ucja0 2, HO
NOp$ifIOK, €CJIH IPHMEHATh NpaBuJo, pased 1 —1+1=1,T.e. BeXoaur, 4rO

1:5=2.
Takum o6pa3oM, NPaBUJIO O MOPSIAKE YaCTHOI'O TORHMTCSI BO BCEX CJIy-
yasix, KpoMe OJHOrO:

Heavza noavzogamocs npasuioM o0 HOpAOKe 4acmHo2o, eciu
sbinoAHsiemes Oeaerue 1:a npu 08w ke, B6I0BUHYMOM 6RPABO.

Yrobpl H36eKaTh 3TOrO HCKJIIOYEHUs, Mbl YCJIOBHMCA BCerja MpOU3BO-
JHUTDb JeJieHHe I:a, BblABHIrasi IBHXOK B J € B O.
[IpuunHa 3TOrO0 MCKJ/IOYEHHS fICHA: DACCMOTPEHHBIA cayuad JeJleHHs ecTh
€JIMHCTBEHHBIA Cay4all JeseHHs, KOTODBIH MOXKeT OBITb BHIIOJHEH MNP 000MX
NOJIOXKEHHSIX [JBHXKKA. Tak Kak Jjsi KaXKJOro H3 3THX MOJIOXKEHHH MopsiioK

YaCTHOTO MOJCYHTLIBAETCS I0-CBOEMY, TO #ACHO, 4YTO B OJHOM H3 CJyuyaeB
NpaBU/IO OKaXeTCs HeBepHBIM.

35. Paspenurs 5,25:32; 11,3:1,7; 0,19:0,48; 87:2,7.
36. Paspenurs 6,15:2,46; 9,85:0,148; 19,6 :1,04; 43,5:2,74.

37. Crenbuas miara 3a usroroBsenue jgeranun — 35 p. 50 K., Bpems,
norpe0Hoe Ha H3rorosjenue eé,— 9,5 waca. Kakosa nouacoBasi mjara?
Kom6unupoBaHHoe yMHOMEHHE W JeJeHHe
§17. [Ipumep 1. Boluncaurs 3—25 3pech Mbl ONAATh, KaK U B MpH-
mepe 2 (cTp. 28) ¢ TpeMsi COMHOXKUTENSIMH, HMeeM JeJIo C ABYMsI feHcTBusI-

MH, NPUYEM Pe3ysIbTaT NepBOro U3 HHUX HEe HYXKeH, BaXKeH TOJIbKO KoHey-
HBId pesyJbTar.
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CraBum 2 npoTuB 3 (uept. 34), KaKk 3TO HYXKHO JJIst JIEJICHHS], HO 3aTeM
He YHTaeM OTBeTa NpoTHB I, acpady ymMHOXkKaeM ero Ha 5,
T. €. IPOCTO YU Ta€M OTBeT NpPOTHB &, Tak Kak I yxe CTOHT
IPOTHB HYKHOTO MecTa.

4 6 7 8910
! é 3. |;{|x||
T T
6 9

T I
i 2 3) 4 5 5) 910
Uepr. 34
3-5-10,5
[Ipumep 2. Breuncaure 553 Beiyncaum oneTh, Kak TOJNBKO
3:5
uyTo ObLIO YKAa3aHO, BhIpaXKeHHE —-, HO Telepb y XK€ He YHTaeM

ero, a orMeTHuM O6eryHKoM. 3areM, He Tporas Gerynka, nepe-
JIBHHEM JBMXKOK TaK, 4ToObl 23 NpHILIIOCH MPOTHB BH3UPHOH JIMHHH

(nenrenne na 23), u uuraem orser nporus /0,5 (ymuoxenue Ha 10,9).
a-b-c-d
Hrak, BbIpaXeHHd BUIA — 5 — BBIUAC/AIOTCS MO CXeMe:

NN

3,6-4,25.8,5  4,05-2,66-1,34-0,96

38. Briuucaure

9,75.6,42 °’ 6,63-12,45-8,565 °
ITpumep 3. Beiuncaurs —8—735%6—5
I ] 1 322 465 1]
| : , : 1||‘|I|IIIIH»1——L |
L 875 |
]l | 1 | ll"§5 | - 7 ! I i
L1 1263 R
i e
Yepr. 35

Bbluncasii mo obbiunomy cnocofy, Mbl BHAHM, 4TO [OCJE BBHINOJ-
HeHMs1 JleJIeHHsl MpSMO MpOYeCTb OTBeT HpoTuB 465 Henb3s, — OH
BEIXOAHUT 3a mKaday (gepr. 35). Torra HykHO HOCTaBHTD
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6eryHoOK Ha HavaJbHBIH INTPUX JBHXKKA M 3aTeM, He TpoOTrl afl
6eryHxa, NePeIBHHYTb ABHKOK TaK, YTOObI HA MECTO €ro HauaJbHOTO
IITpHXa cTa] KoHeuHbld. Torja MOMKHO NPOUMTATb OTBET NPOTHB 465.
TouHo Tak e MOMKeT BCTPETHTLCS Cydyad, Korila BMeCTO KOHe U
HOTO WITpPHXa ABHUXKKA HYXHO OyJleT NOCTaBHUTH
HauaJbHBbl i ITy onepallio MOXKHO HAa3BaThb «1epeGpOCKOil» ABHKKA.

TMPABUJIO O MOPYIKE INPU COBMECTHOM YMHOJXEHHH W JEJIEHHMH

a-b-c-d
N e./.g N .
MHOXHUTeNeH B uHCJaHTeJe M CyMMOH nOpSIKOB MHOXHTEJIeH B 3HaMeHa-
TeJie M JII0 ¢ CTOJIbKO €JHHHIL, CKOJbKO OblJI0 mepe6pPOCOK KOHEUHOT o
WITpPUXa HAa MECTO HayaJNlbHOTO, HMHUHYC CTOJbKO €JIMHHIL,
CKOJIbKO OblJI0 nepe6pocoK HayaJ bHOT O IITPHXAa Ha MECTO
KOHEYHOTO,

[Topsinox npobu paBeH pasHOCTH MeXJy CYMMOH MOpSAKOB

. a-b
Yrolwl JoKa3aTb 3TO NPaBHJIO, AOCTATOYHO pa3obpaTb CJydad ApoGH —
[Nopsanok c

aipg
bipy
ClPe

1. Peayabrat untaercs fe3 nepebpockn. Toria u fenenHue H YMHOXKeHHE
NPOMCXOAAT NpH OJHOH M TOH Ke YCTaHOBKe JBHXKKA. EC/IH JABHMKOK BbIJBHHYT BJICBO,
TO MOPANOK

a —
. = Pa Pes
a nopsAAoK

a-b
T:Pa—Pc‘i'Pb.

€CJI1 — BIIpaBO, TO MNOPAAOK
a
‘c“——“pa—pc'i‘l:
a MnopsajoK
ab
7:(pa—pc+pb+l)—lrpa—pc—l—pb-
2. Ecau nyxHa nepebpocka, TO feJeHHE NPOHUCXOJZHUT NMPH OAHOH
yCTaHOBKE ABHXKA, a YMHOXEeHHe —NpH Apyroﬁ. B nopsaake pesyab-
TaTa inIGaBJIHETCﬂ HaH BBIUHTAaETCsd €JHHHUIOA.

Pasbepume emopoti cayuaii nodpobree: kozda edunuya npubagasiemcs, Koeda 6ol
qumaemcsi?

4,75-6,25.0,52.22,1 = 9,65-2,17-0,0047

39. Boucnnts “ ot a6 88 -

Y0obroim nodbopom nopadka nepeMHOOCEHUL HYICHO CMApamoca
usbeecamo nepebpocok OBUNCKA.
Hanpumep,
0,356.1,025-0,483- 7,54
75,8-0,905-1,725
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TpeOyer nepeGpOCOK ABHMKKA, HO, €CJH BBIIOJIHUTb ACHCTBHE TaK:

035 - 105 - 0463 754
~ !

—

T8 - 0805 - (725
To nepeGpocok He Tpebyercs.

® [Ipasuro o nopadke caedyem npumeHamos Auls mozoa, kozda 8 3Ha-
MeHamene Ha 00UH MHOJCUMeAb MeHblle, ueM 8 uucaumene. B ocmaivroix
cayuaax nopadok HyocHo nodcuumosams nocie Kaocdoeo Oeldcmeust.

@ DLoavlue 6cec0 ymomasiem u OmHuMaem 6pemeHy npu pabome Ha
aurelike umerue ducen. I1oamomy KanOoe HenpouUMAHHOe RPOME KH Ymou-
Hoe npoussederlie UL 4acmHoe 8 KOMOUHLPOSAHHbIX Oelicmeusx npedcmas-
asem coboii boavwioli evwepout. Hy scHo cmapamboca noImomy
KaK MOJHO MeHbUe uumames Ha AuUHelKe, 6C00dy,
ede MOAbLKO B03MOXMHO, 3aMeHSA umeHUue Ycma-
HogKkoOlU Oecyrnka Kpome svucpoina 6o epemeru 3amo oacm ewé
U yeeauueHUe MOUYHOCMU, MAK KAK NPU 8CAKOM NPOYMeHUU 1 nocielyouel:
YCmarosKe 8KPaduiBaemes NOPELUHOCMY; YCMAH08KA e OecyHKa MOJcem
6oblmb BLLINOAHEHA NOUMLL COBEPULEHHO MOUHO.

® [{e 3abuisaiime o mom, umo epybas npukuoka omeema 8 yme obepe-
eaem om OUUOOK.

©® Ciedyem noMHume maxsce npasuaa o nopadke npoussedenus wuacm-
HO020:

Ecau Odsuscox — enpaso,
0 —
mo {np ussederue —1

r—
-

uacmHoe +1 [ |

[To-¢paniyscku: PRODUIT [P—1
QUOTIENT | Q+1

Amu 3HQuUKL UMEIOMCA U HA CAMUX AUHEUKaXx,

3 CulrHasn JauHeliKa



V1. NPONOPLUN

§ 18. s Toro uroObl TBEPAO YCBOHTH MOPSIOK BHINOJHEHHS YMIIO:
JKEHHsI U JIJICHHsI, MOXXHO BOCIIOJIb30BATbCSI TeM OGCTOSITELCTBOM, UTO
pH aHHOM TOJIOXKEHHH JBHXKKA OTHOIIEHHE CTOSIUX APYL NPOTHB JApyra
guces Ha wkasnax C u D siBjisiercsi NOCTOSIHHBIM, B KAKOM Obl MecTe LIKAaJlbl
Mbl 5TH uncaa HU uutanau (deprt. 111, cM. BKyefiky B Konlle KHHTH).

Ecan, nanpumep, ABHXKOK CTOHT Tak, Kak Ha uepT. I[II, To umcna 2
ni16, 3u24, 4536, 6 u48 uT. A CTOAT APYT NpPOTUB apyra; u jeii-
CTBUTEJILHO:

2 3 45 6 1
10 1624~ 3 48 8-

910 CBOHCTBO OYEHb JIETKO 3aNOMHHUTB, ©CJIH CUHTATb NPOPE3 MEKIy
ABHXKKOM M JiMHEHKOH 3a jgpoGuyio uepry. Torga kaxayio napy cros-
HIMX . IpYI OPOTHB Jpyra uuces Ha wkajnax € ¥ D MoXuo cuurtaThb
«1poGbio», M BCe 3TH ApobH OyAyT ApYyr ApYTy paBHEL 310 Npasu-
JIO, pa3yMeercsl, HHCKOJIbKO He MPOTHBOPEUHT MpPAaBHJIAM YMHOMKEHHS
H JIeJIeHHsI: B CcaMOM JeJsie, OpHM [epeMHOXEHHH 4YHMCeJ a W b mno-
CTynaoT, Kak

l Ha uepT. 36, u
OYEBM/IHO, YTO
i] b L b
L a 'ad | oo
AnaJjiornu-
Yepr. 36 HO, Jleqisi @ ua

b, IBUXKOK CTaBAT, Kak Ha 4epT. 37, Yro corsacyercs U C HOBBIM NPaBHJIOM:

b———
_

o-lgl._

o

Bee 3ana- ] a ab

4d, OPUBOAS-

muecs K mpo- Yepr. 37

mopuusiM, pe- .

mwajoTcsl Ha JUHEHKe OYeHb NpPOCTO MPH ONHOH YCTAHOBKE JBHIKKA.
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[Tpumep 1. Hafitu x, y, 2z, v u3 ypaBuenuit:
X Yy __z 1
o= a3—9— 0125
/0,125
3necb MoxkHO paceMarpusath 0,125 Kak apoGb \~7—); yctanoBus
0,125 wkano C Haj eguuuiledt (navasnom) wKassl D, Mbl, corsiacHo cka-
3aHHOMY BEIe, OyJeM MoJyyaTb paBHble ApOOH, 02psd HX UHUCIMTENH HA
wkagae C (ram xke, rie Obl10 B3siTo 0,125), a 3HavMenaresn — uHa wkaJje D
(rme B3sira equnnna). Tak kak nporus 16 wkasnsl D ua mkaine C Crour 2,
TO X=2; aHaJOrH4Ho y=3, z=06; v HyKHO HCKaTb Ha LKaJje D nporus

eaunuubl wkaag C; 0 =8 (uepr. III).

490. Halitu x;, x,, x5, x,:
L xx Xy X3 X
1,32 - 2,61 — 3,06 — 5,5 ~ 10,00 *

4\. Haiitu oy, a,, a; U3 ypaBHeHui:

1,69 4,46 6,25

= = =17,70.

g oy ag

[Ipu BBIYHCIEHUSIX C NPONOPUUSIMH MOXKHO IOJIb30BATHCST TAKHM Mpa-
BMJIOM O TOpsiKe:

[MPABUJIO O TTOPAIKE B ITPOINOPLIMAX

s kaxkpo# mapbl uMcesq X M Yy, CTOSIUUX APYr NPOTUB JApyra Ha MIKaJax
Cu D n o6pasyiomux paBHble OTHOlIeHUs (paBHBlE «JpoGH»), PA3HOCTH
Nops/JKOB HEPBOro U BTOPOrO UMCJA (YUCJIHTENs] W 3HAMEHATeJs «JPOoOH»),
NpH OJHOM W TOM e MoJoxeHHWd JBHKKa, OJJHA H Ta Xe.

JlokasaTb 3TO O4-Hb mpocTo. I[lycThb MOPSIAKH UHCEeN Xy, Xa,..., Xp OYAYT Py,
Pgs- -+, Pp, @ MOPALKH YHCENT Yy, Yaye.., Yp — COOTBETCTBEHHO (i, (a,...,qg. TOrja
U3 TOTO, 4YTO

CaeflyeT, 4TO W NOPAAKH 3TMX ApoOeil NOJKHBI OBITb DaBHbI, T. €. HIH

Pr— G+ 1l=p—g+l=...=pr—qr+1
(ecau ABMKOK BLIJBHHYT BIIPABO), HJH

Pr—q1=P2s — 2= «e. =P — (g

(ecnu aBMXOK BhIIeJ BiaeBO). B 060HMX ciyuasx NPaBH/IO JI0KA3aHO.

[IpuMensitb 3T0 TpaBHJIO OCOOEHHO yJOOHO TOrZA, KOTAa BCe 4yMCla
X, Xgseees X (MK Yy, Ypyenr, Y,)) —OAHOT O M TOTO XK€ NOPsIAKaA,
Torga u3 3T0ro mpapuia CJIEAYET, YTO H BCE UHCIA Yy, Ys,.-es Y, (HIH
X, Xy..., X,)—TOXKe OJAHOTFO H TOTLO Xe MOpAAKaA, H
AyMaTh O HOpsiAKe BOOOIIe HE MPUXOAMTCS,— BCE SICHO U TaK.

3*



36 IMEPBbIM KOHLIEHTP

® I punmenss smo npasuro, Mol GOANCHLL NOMHLMb, 00HAKO, 06 UCKAIO-
uenuu, ykasanrom na cmp. 30. Ecau e Hawux nponopyusx nonaiocs ommo-

a ..
Wenue 4, npuuém eQuHuya 6 3HaMeHamese — NP a6 aa  edunuya
wKanrot D, mo 0aa amoti nponopyuu Ropa0ox 0oa scer buims ROOCHUM AN
0Cc000; 8 3MOM cAY4Qe HeAb3s CHUMAIMb 8ePHOIM NPABUAO: «CCAU NOPAOKU
SHaMeHamenell pagHol, mo U NOPAOKU uuciumeneli PasHoly.

[Tpumep 2. B saganun 40 nepsbie 4 oTHOLIEHHS NOAYHHSIOTCS
NpaBW/y: H3 paBeHCTBA MOPSAKOB 3HaMeHaresel CJe1yeT pPaBeHCTBO
NOPSIAKOB YHCJHTEJeH; NOpSJOK BCeX YHCJAHTeJeH — eJHMHHIA, KaK B
nepBoM oTHOIIeHHH. HoO eciu NmpHCOeAHHHTH MOCJEfHee OTHOLIEHHE, TO
NpaBHJIO HApYLIAeTCs: B 3HAMEHaTe/e IOPSACK 2, a B YMCJHTEJE OCTa-
ércsl nmonpexHemy l.

[Ipumep 3.

X1 __ X Xy xg 1
5,77 3,66 0,024 _ 165,5 2,6°
3necb noOpsAAKY 3HAMEHATesed pasHble; 3HAUMT, MOPAAKH X TOXKe

1
pasuble. Pasnocrs mopsiakos ais ApoGH 5 PaBHA HYJIIO; 3HAYHT, Ta XKe
’
BeJMUMHA JOJ2KHA [OJIyYaThCsl M JJIs oCTanbHBIX ApobGet. [losromy mops-
IOK x;=1, mopsifiok X,=1, nopsnok x,=—I, nopsgok x,= +3.
42. Haiitn x;, X,, X5, X, U3 YCJOBHS:

X1 Xy X3 % 3,6
14,67 0,162 ~ 1,895 ~ 202,0 — 29,7°

43. Halitn s,, s, S5, 5, U3 ypaBHeHHH:
3,41 4,95 0,58 0,0091 100

0,297 s s S 5,

44. Onpepenurs a, b, M, N, ecan
15 a b 3 491

192 1950 %1 M- N*



VII. KBAJPATbI U KBAAPATHBIE KOPHHU

§ 19. 45. [locraBbTe BU3HPHYIO JUHHIO OeT'yHKA Ha JejeHue 2 HHUXK-
sell wkasbl (wKasnel D) U mpourdre YMCJIO, KOTOPOE 3Ta JIHHHS OTMETHUT
Ha wKaJje A.

[TocraBbTe BU3HPHYIO JIMHHIO HA 3 U NIPOUYTHTE COOTBETCTBYIOLIEE YHCJIO
na wkaje A. Kax cs3anbl ¢ 2 U 3 npouHradHble yucia?

Bo3ssejienne B KBajpaT W H3BJeUYeHHe KBaJPATHOTO KOPHS HA JHHEfKe
JeJaloTCsl MOMeHTaJIbHO: Kana A (a TakXKe I1ukKajga B B TOUYHOCTH COBIA-
Jawoliasi co IKajgod A) pasgeneHa Tak, Yro Ka XK AOMY UYHCJAY
Ha mKane D cooTBeTcTBYyeT ero KBajgpaT Ha
mkadgae A Ilosromy, uro0bl HayUUTHCS BO3BOAUTD B KBAJpaT U H3BJIe-
Karb KBaJpaTHble KOPHH, HYXKHO JIHIIL O3HAKOMHTBbCA CO MIKaJoH A.

Ha mkane A penennss HaneceHnl B MaciutabGe, B jBa pa3a OGoJee MeJ-
KoM, ueM Ha mkaje D. Tak kax JeJjeHns wxanel D npornopuHoHaseHb log n, TO
JeneHus WKadasl A mponopuuoHanbHH 2 log n =:log n®.

Hlkaast A u B

Bes mkana A cocTour M3 JABYX NOJIOBHH: IIepBasi CONEPKHT NeJeHHS
or | po 10; Bropaa nosoBuHa — ot 10 go 100 — B TOYHOCTH MOBTOpsIET
nepsywo. IlosToMy nocrarouno pasofpaTh JIHLIb NEPBYIO HOJOBHHY.

46. Paccmorpure BHEMaTeIbHO IEPBYIO NOJOBHHY LiKasbl A U HafxuTe
JeJieHHus [IepBOro, BTOPOro M Tperbero paspsiuos. Ilposepbre mo wepr. II
(Bkyefika B KOHLE KHHIH, BEPXHSS YacTb YepTeKa).

47. CKONbKUM €JMHHIIAM TpEeThero paspsiia COOTBETCTBYET KaXKaoe
JleJlerHe TPeThero paspsiia B NmpoMexkyTke or 1 jgo 2? B mpomexyrtke ot
2 no 5? Vmetorcs siv fesienusi TpEThero paspsijia B mpoMexyrke oT 5 go 10?

48. Paccmorpure Brop yio IOJIOBUHY 1IKaJbl. CBepbTe COOTBETCTBYIOMHE
NpPOMEXKYTKH 00elX MOJIOBHH H yOeJuTeCh, UTO OHM paBHbl U COBEPLICHHO
OAHMHAKOBO pasfiesieHsl.

Sra TOXAECTBEHHOCTb 00EHX IOJOBHH — IPSIMOE CJEICTBHE BTOPOTO
OCHOBHOTO CBOHCTBa JIOrapu(pMUUECKOH MIKaJbl: YHC/IA NPABOH MOJIOBHHBI
B 10 pa3s Gosbliue yuces JeBOH.

® Ha Hekomopolx AuHelikax 6 npasoli noaAosUHe CMOLM U 4UCAQ, 8 MOo4-
wocmu maxue e, KaK u 8 Aeeoli: emecmo 20 cmoum 2, emecmo 30 — 3 u m. 0.
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Ilo cymu Oesa — 2mo 00HO u mO oce, Mak KaK NPU YCMAHOBKEe HUCAO
cmagam npocmo Kax pad yugpp: dea, namv, mpu eMecmo: 0sadyams nAMb
u mpu (25,3).

JIioGoe umcsIo MOXKHO CTAaBHTB M B MpaBoil U B IEBOH MOJIOBUHE LIKAJIBI.
Tem e menee, pasnuuue MeK1y STUMH IOJOBHHAMH BECbMa CYIIECTBEHHO
IpY BO3BEJEHUH B KBaJpar U U3BJICUEHHH KOPHS, KaK 3TO B JaJbHeHIueM
OyJeT BHIHO NpH CHpefesIeHHH TOpSAKa pe3ysbTaTa.

49. TlocraBbTe B JeBOH MOJIOBMHE IIKasbl uMcia 167, 248, 356, 645,
895, 564; B npasoit nosioBute uncaa 19,2; 2650; 97,5.

[Tpu Bemossenun 3ananus 49 BHIHO, UTO NpM YCTAHOBKE YHCeJ HA
wkajne A npuxoaurcs GpaTh Ha-Ty1a3 ropasjo Gosblle, yem Ha IKaje D).
OTo ¥ MOHSTHO: JeJeEHs 3jech rpy6ee, Tak Kak npH 6oJiee MeJIKOM Mac-
wrabe NpPUXOAUTCS Uyepecuyp MeJKue JieJenus BblOpachiBaTh. 3-3a sroro
pesyabTaTh AeHCTBHH NPOHU3BOJHMB X Ha WKa-
nax AuB MeHee TOUHE, YeM na mrgkaaxnax CubD.
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50. [Ipounrafite yncna, cHauasa OTMEUYEHHBIE HA YEPT. 38 CIJIOLIHBLIMH
YepTamH, OTOM — NYHKTUPHBEIMH (HA 3TOM uepTexke H300paxKeHbl KYCOYKH
wkaia A u B).

BozBenenne B kBajgpar

Kak y2Ke BHIHO U3 CKa3aHHOIo, CaMoe BO3BeJeHHE B KBaJpaTt — JeJio
B BBICIIEH CTelleHH Ipocroe: BCE CBOAUTCA TOJIBKO K yCTaHOBKe BI/ISPIpHOI;'I
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JUHUH HA YUCJIO HA IUKaJsie D ¥ K yTeHuio pe3yabrara na mkane A (sepr. 39);
€JMHCTBEHHas TPyJHOCTb, U TO HeOo/bllas,— B ONPEACJICHHH MNOpsAAKA
pQS}’JleaTa.
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[MPABUJIO O MNOPSAAKE KBAJPATA

Ecnu oTBer (KBajpaT uMc/a) HAXOMHTCA B M paBoOH MOJOBHHE IIKajbl A,
TO MOPSJOK KBaJpaTa paBeH yJBOEHHOMY MOPSAKY YHC/Ja, BO3BOJHUMOTO B KBal-
pat. Eciu B neB o i, — TO yABOGHHOMY MOPAAKY MHHYC eJHHHI A

ITp u me p. Hafirn kBagpar 0,0022. Beryxok crasurcs na 2 (uept. 39).

OTBerT: uerTh pe— B JeBOH MOJOBUHE.

ITopsinox Bo3Bbliaemoro uucia — 2. Ilopsgok kBagpara: (—2)-2—
—1=—5. Cnegosateanno: 0,0022=0,000004. g

AN R R A A SRR AR R AR R A LA AR MR R AR A R AR R AR AR AR RN VARAA AN
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600 700 800 9001000
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Ilpumep. Haiirn 6,882 Cm. uept. 40.
OrBer: yeThpe—ceMb—TpH.
[Mopsinox umcia, BO3BOAMMOrO B KBajpar: +1.
[Mopsinox kBagpara: (+1)-2=+2.
6,882=47,3.
51. [lokaxnte npaBHIO O MOpSUIKE KBaApaTa, HCXOAS U3 MPaBUIA O
NopsiiKe TPOHU3BeJeHHUsI.
Y kasaHue. HyXHo nepeMHOXHTb YHCIO caMO Ha ce6s HA MIKATAX
C n D v 3ameTuTh, B KaKyIo NOJIOBUHY IIKa/bl A nonanér keagpar (paBHblil
5TOMY [POH3BEJCHHIO) B TOM CIyuyae, KOria ABHXKOK BHIJET BNpaBo, H
KOTJla — BJIEBO.
52. Haiirn keanpars:: 2,362 0,495%; 79,52; 1,1652; 0,1052; 0,9682
3,37%, 0,006922.
HUzBneuenne kopus
Ecmu uncna A — KBajpaThl COOTBETCTBYIOMMX YHcea wWKanabl D), TO,
ofparHo: yucJga LK a-

aol D cyTb KBalj- V///'///ﬁ . ,,1,..,,E

paTHbEe KOPHH CO-

OTBETCT B YO HX
T

yucen A. ) ' """'I

[Tpumep l. Halitu

/4. TlocraBbTe GeryHok
Ha u€prouky 4 wKansl A d npourute orBer Ha wKate D (uept. 41),

Yepr. 41
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IIpumep 2. Haiirn }/40. Tenepb GeryHoK Hafo NOCTaBHTb Ha 40
BNnpaBod nmonoBHHe mKadJab A (u1u Ha 4, ecin HA JAHEHKe
B NPaBO# NOMOBHHE WIKajbl A CTOAT Te e YHCJA, YTO H B JIeBOH I0JIOBHHE)
U oTBeT moayuurcs: 6,32 (uepr. 42).

. V/{///%i

|

T T T T T T 7T T 1 1
6,32 j
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I

YepT. 42
B mepBoM npumepe Mbl cTaBM/IM GeTryHOK Ha 4 B JieBO¥ moJoBHHe,
BO BTOpPOM IIpHMepe — B NpaBOi NOJIOBUHE M MO3TOMY MOJNYYHAH pa3iible
OTBEThI.
Inasi Toro uro6bl peIUNTb, KOTAA e HYXKHO CTaBHTb 4YHCJIA B JEBOM
nI0J10BHHE WKaabl A H Korja — B npaBod, HY K HO 3HATH

NPABHJIO H3BJNEYEHMS, KOPHS

1) Paspesurte unc/O Ha rpaHd, TO-eCTb Ha IPYMNsl mo ABe WHQpH, BJIeBo
OT 3ansiTOH, ecaH yucjo > 1, M BNIpaBO OT 3anATOH, ecaH oHo < I.

2) TlocmotpuTe, CKOJBKO 1Mtp — OfHA HJH JABe — B KpaliHe#f /MeBoi rpanu,
ecmu wucao > 1, uaM B TOH, KOTopas WAET 3a CIJOIb HYJAEBBIMH TpDaHSIMH,
ecan uucao < l.

3) Ecmu Takux mudp TOJILKO OfjHAa, TO YCTAaHABJHMBAHTE WYHCJIO B J€B O il
noJIoBHHE IMIKansl A, ecoH Ase, TO B NI paBo H.

4) Tlopsigok KOpHS paBeH YHCAy BCeX TrpaHed (BKJiouas H HemoJHble),
€CJIl NOAKOPEHHOEe YMCJO > 1, H YHCAYy uuCTO HY M eB bl X IpaHed, ecJd OHO
<1, B3ATOMy CO 3HaKOM MHHYC (NpH 3TOM <(HYJ/Ib HeNbIX» 338 TCpaHb He CUu-
TaeTcs).

® Cpasrume 3mo npasusd ¢ NPasUAOM UBBACHEHUS KOPHA & aechpe
u obpamume eHuUMaHUe HQ cosnaderue cnocobos onpedeseHus YUCAQ yupp
6 KOpHe.

MNpumep 3. Haiiru /300 u 1/0,000003.

2 1 12

1) 3'00 — nBe rpauu. 1) 0,00°00°03— xBe umcTo Hyse-

Bble TpanH.

2) Bo Bropoli rpann —o L H a 2) B rpauu, ciepymomeft 3a yu-
uudpa. CTO HYJIEBLIMH,— O 1 H @ IH(ppa,

3) Tax kak uucpa o 1 H a, ycra- 3) To »ke: Tak Kak uudpa onH a,
HaBJMBAaEM YHCJIOB J e B O H MO- yCTaHABJHBAeM YHCJO B J e B O i
JgoBube (uept. 43). MOJIOBHHE.

ITpounTannoe uncio: ONUH—CeMb—TpH-—]Ba.

4) Tax kak rpameli 1Be, TO 4) Tak kKaxk rpaHefl 1 Be, TO
HOpSIOK KOpHS: 2. HOpSIIOK KOpHs:—2.

OrseT: 300=17,32; 1/ 0,000003 =0,001732,
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Mpumep 4. Haiitu ¥V 5000 u 1V 0,0000005.

2 1 ;2 3
1) 50’00 — gBe rpaun. 1) 0,00'00°00'50 — Tpu uncro
HyJIeBble TpaHH.
2) B «xpalinefi rpanm —nBe 2) B caenytomell 3a HyJeBLIMH
1HQpLL. rpansiMi — J B e LU(pLIL.
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Uepr. 44
[Tpounrtanuoe YHCJIO: C€Mb-—HYJNb—CEMb.
4) T'paneit — aBe. [Topsnox Kop- 4) Uucro wHyJeBbIX TrpaHed —
us: 2. TpH. Tlopsimox Kopus: —3.
OrseT: }/5000=70,7; y/0,0000005=0,000707.

53. Haiitu xopuu:
V'52,5; 1/0,635; }/14,4; 1/0,071; 1/895; 1/0,0002; 1/108; 1/10,5.

[Tpu BO3BeseHHH B KBAAPAT H IPH U3BJCUEHHH KBAJPATHOTO KOPHS MOXK-
HO JUIsl OTIpeieJIeHHsl MecTa 3ansTod IOJb30BaThCs ellé TakhuM NpHEMOM:

1) Ilycre TpeGyercst maiitu (0,0162)2.

[Mummem:

0,0162=1,62-10"2; 0,01622=1,622.10™* =2,62-107*=0,000262.




42 NMEPBbIT KOHLEHTP

2) Yemy pasen 116207
1620=16,2-102; 1/1620=1/16,2.10=4,025. 10=40,25.
3) Hairu 1/0,0005.
0,0005=5,0- 1074; 1/0,0005=}/5,0- 10~2=2,24. 10-2=0,224.

[TyTb, creoBaTesibHO, TAKOB:

[Tpu Bo3Begenun B KBajpaT H3 JAHHOTO YHCJIA BBIIEJSETCS B BHJE
MHOXMUTEJISl Takasl CTelleHb HEeCSTH, 4YToGbl OCTaBLIEECS YHCJO OblIO
menbiue 10, a NpH U3BJEYEHHH KOpDHA — 0683 aTeJdbHO YéTHaAd
(4TOObI MOJIHOCTBIO U3BNEKCS KOPEHb), TAK YTO OCTA&TCsl 9HCJIO, MeHb-
mwee 100.

dror npHéM yAoOHO ynorpeGnark A TpybGod npoBepkH oOTBeTa
B yMe.




VIII. KYBbl U KYBUYECKHE KOPHH

§ 20. Jns kyGoB, Tak »Ke KakK M AJsi KBajApaToB, HA JIHHEHKe ecTb
oTAesbHAs WKana — Ikajaa K — C IeNIeHHAMH, BT p 0 ¢ 0oJiee MeJIKHMH,
yeM Ha wKajge D. Oua cocToMT M3 TPEX HAYIHMX APYT 3@ APYroM OJHHA-
KOBBLIX IIKaJ (I0ofZo6HO TOMY Kak Wikasna A cocTaBdeHa U3 JABYX OJHHAKO-
BbiX). Hesenust Ha KaxKuoH U3 3TUX TPEX WKAJI B TOUYHOCTH TaKue
Ke, KaK M Ha KaXJOH nonoBHHe WKaab A (TOIbKO
nomesnue). IlpaBuna Bo3BeneHHs B KyO M H3BJeUeHHe KOpHS TaKHe:

MNPABUJIO O TIOPJKE KVBA

Ecmn xy6 nosyuaercs B mociepHedf (mpaBofi) TpeTH wKkaiasl K, TO ero
LOPSAOK paBeH YTPOEHHOMY MHOPSAKY BO3BBHILIAEMOTO YHCJA.

Ecnu B cpepHefdl TpeTH, TO — YTPOEGHHOMY IMOPSAKY MHHYC OJ HH.

Ecau B nepsoil (seBoff) TpeTH, TO — YTPOEGHHOMY MOPSAKY MHHYC I Ba.

ITpumep 1. Haitru 1,7253. TlocraBum Geryuok na 1725 ua mkane D.
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Orser mpuxoaurcss B nepsolt tpern (uepr. 45). Ilpounrannoe uHCJIO:
NsiTb—OJLHH—Tp HU.

[Nopsitok  BosshilIaemMoro yucja: +1.
Iopsinok ky6a: 3-(+1)—2=+1.
OrperT: 1,725%3=5,13.
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NPABHUJIO OF M3BJIEUEHHMHW KYBHYECKOI'O KOPHS

1. PasjieuTe NOAKOpEHHOE YHC/IO HAa TpaHH O TpU UHDPH B KaKAoif:
BJIEBO OT 2ansiTOH, ec/d yHcJo o>'1, W BOPaBo OT 3anaToii, ecjau oHO < I.

2. TlocMoTpuTe, cKOJMIbKO LHGP B KpaliHeH JIeBOH TIpaHH, €Cly YHCIO >1,
M B HENOCPEJCTBEHHO CJEAYIOmEH 3a UYHCTO HYJEBbIMH TpaHsIMH, €CJH uy-
cio < 1.

3. I) Ecam takux nudp — ToNBKO OAHA, TO CTAaBbTe YMCJIO B IepBOH (ne-
BOH) TpeTH IKajbl K;

II) ecn gBe, — B cpefiHed TpeTy;

III) ecam Tpu, — B mocaefHed (mpaBoii) TpeTH.

4. Tlopsnox KOpHSl paBeH YUCJHY TrpaHE€i, ecly NOAKOpeHHoe uHcJo > 1,
W YHCJY uMCTO HYJEBBIX rpaHel, ecau oo < 1.

Hpumep 2. Haiiru j/7700 u ;/0,0000077.
1) 77700 — nBe rpaun. 1) 0,000'007'7 —oxHa uncro
HyJIeBasl TpaHb.
2) B kpafiseli rpann —omua 2) B cruepyromelt 3a uncro myse-
vugpa. BOH rpanbio — o A H a Hudpa.

3) Tak kaxk nudpa o Ha, TO ycraHaBauBaeM 77 B mHe p BoO U
(reBoit) Tperu mwxajusl K (uept. 46).
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[Tpounranuoe 4ucio: O LU H—AE€B AT b—CEM b—II 51 T b.
4) I'paneit — pse. Ilopsanok: +2.  4) Ipaneli—oxnna. Ilopsimok:—I.
Orser 3/7700=19,75; $/0,0000077=0,01975.

54. Haiitu: ly,623; 0,0713; 0,6453; 4,223, '
55. Haiiru: ;/0,0043; ;/4,62; ;/0,106; ;/72,5.

Ha nexoropeix nuuefikax mwkansl K HeT. Ha HUX u3BnekaTb KyGuue-
Ckue KopHH cjoxkuee (cM. Il kouuentp, crp. 115).




IX. KOMBUHUPOBAHHBIE JEWUCTBHUS
§ 21. Paccvmorpum Temepb HEKOTOpPble KOMOMHHPOBAHHBIE JeHCTBHS.

56. o cux nop bl nenanu ymuoxenue Ha mwkanax C u D. [onpo-
Gylite Temepb NpPOHM3BECTH 3TH ollepaluM Ha WKajdax A u B, nampumep,
noMHoxbsre 6-2; pasgenure 27:3.

3apgaua. Beuucaurs nmokopoue 2,65-1,782.

MozHo pewmTs 3Ty 3ajgauy Tak: Bo3BecTd B Kpajpar 1,78, 3amucarb
pesyJsibTar; 3aTeM [OCTaBHUTb MOJyYeHHO® YMCJO HA LiKaje ) u NOMHOXKHUTb
ero Ha 2,65.

Moo pemnTh €€ KO p 0 Ye TakK: mocraBurh Geryxok na 1,78 Ha
wkane D (uepr. 47). Torga Bu3HpHAs JUHUA NOKaXkeT HA IuKajle A UMCIO

18 1
] |

m l,78! _‘J
e 1782265

! L pm—
L 178 -~ ll
] l |
L | 2,65 | |
’ Yepr. 47

1,78°. He wuTas sroro yucja W He Tporasi GeryHka, NepecTaBHTh
IBHXKOK TaK, yToObl ero yéprouka / coBnaaa c BusupHo# guuueil. Torma
nporus 2,66 Ha wkasne B Gyner npoyuraH Ha wkaje A BeCb OTBET, TaK KaK
ICHO, 4TO NpH 3ToMm 1,782 nomuoxurcs Ha 2,65.

Cnoco6 3TOT HAMHOTO KOpOYe:

1) ne mago uurath 1,782

2) He HajO CTaBUTb ero Ha IUKaJy.
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. . 492
57. llogcuuraiite KOpOTKHM CIOCOGOM T

6,5 '
858. Boiuucaure T

59. CkoibKo MeTpoB MpoJETHT CBOGOAHO Najaiomuil KameHb 3a
15,6 cek., eciu BpeMsi oTCUHTBIBAETCS OT Hauasa najenus (g =981 cu/cex?)?
60. Boiunciure KHHeTHdecKylo 3Hepruio Tosaphoro noesjia B 2050 m,
MIYIIEro co cKopocTbio 45 kmfuac. He 3adyabre, uro macca paBHa Becy,

JeJE€HHOMY HA g.



X. OCOBBIE 3HAYKH HA LIKAJIAX

§22. 1) | n=23,14159... | na wkanax C u D (unorna v Ha A u By

61. /luamerp Bemymero koseca napososda — 1570 mm. Ckonbko 06o-
POTOB jleJIaeT KOJIeCO B MHHYTY NPH CKOPOCTH 75 Km/«ac?

62. Cxonbko NoHAET pesbCOB HA KPUBYIO pajuyca 40 M, ecau yroi,
cTsrMBaeMblii KpHBOH, paBeH 26°? '

2) C:V—:— ga wkajnax C u D.

STOT 3HAYOK CJY2KHT JJIsl BHIYMCJEHHS NJOWlaA¥ MO IMaMeTpy, W Ha-
060poT.

- d? e 2
Ecan S — muomaae xpyra gumamerpa d, TO S=%: T:(%) .
T

Orciona caenyetr takxke d=C V'S, mno3romy:

1) Uro6el mo ZuaMerpy ompelenuTb Iolaab kpyra, neasit 4 ua C,
a OTBET uMTalOT Ha WkKkaJgae A

2) Uro6bl no nJjom{agud onpepejuTb AMAMeTp, MOCTyNaloT HaobOpOT.
Tlnomanp craBaT Ha wKajge A, KakK IOAKOPEHHOE YHCJO KBaJpaTHOTO
KopHsl, NEepeJBUraioT JBHXKOK eJMHHLEH K YCTaHOBJIEHHOH mJowaind H
yuyralor Ha WK aJae D nporus C auamerp.

[Ip uwmep. Halirn maomans kpyra @=16,2 m (cM. pewenue Ha

[ 206 a

Uept. 48

yepr. 48). [opsjok muomwazy ompefeniseTcss Kak NOPSAOK KBajpara Mo
d
NOPAAKY = -
OrBeT: S=206 M2



48 [TEPBbIYT KOHLIEHTP

63. Buiuncants miomans cranpaprroll uupKkoBoil apennl @=13 M.

64. O6bém umnnugpuueckoil Kopooku 6300 cu?, Beicora 5 cM. Borumc-
JIUTb JiHaMeTp.

Ilpn onpegenennn o6béMa HuAMHADA He HALO YH T aThb IJo-

maniu oCHOBAHHUSA, Tak Kak dopmyay V= Sl—— > -l MOXKHO

BBIUMCJSATL cpasy (cp. crp. 45, KOMOHHHPOBAHHbIE BblqncneHHﬂ)
65. Ckosnbko Becur uyryunas Gonsanka =300 mm, h=800 mm?
Y penbublii Bec uyryna 7,2.

Ha nekoroprix smunefikax na Geryske ecrb Tpu sunud. OGe kpafinue

17 18 "9 20 21 22 23 2'4 25 e by
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30 ™50 6 o 80 g0 100 lio
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18 , A J o 1. 2 11
| 9 10 11 ¢
NN
T

JIMHHY OTCTOAT OT CpefiHedl Kak pa3 Ha DacCTOsIHUE, paBHOe C—_—‘/?,

TaK uTO, 11OCTABHUB CPEJHIOI0 JHHHIO HA YHCJIO, yKasblBalollee LHaMeTp
Kpyra, Ha uxajie ), MoXHo IPOYMTATh MJIOLA/b 3TOT0 Kpyra Ha wKaje A
npotus JeBoH auunu Gerynka (uept. 49).

©® Ocmanvrble 3HAUKY HA AUHeUKe MeHee ynompebumenvHot, 0 HUX CKQ-
3ang dasvwe (crp. 95 u 125).



XI. JIMKHEHKA KAK TABJIMLA

§ 23. 3angaua. Cocmasums mabauyy 042 nepesoda doimos 6 Mus-

AupMempel.
Ha nunelixe 3ra 3agaua pemaercs tak:

17=25,4 mm.

Crassir 25,4 nporus 1. Torna nporus umcern 2, 3, ... OGynyT, OUeBHIHO,
CTOSITb YKCNa, paBHble 25,4-2; 25,4-3 u T. 4., T. €. NepeBOAsILINe AIOHMbI B
mMusuMeTpel. To ke camoe Gyger
M Jas jgo0oro Apyroro yucia.
Hanpumep: 1,55""=39,4 mm u T.1.

66. [lepesennre B rpanycsl THITETE
Peomiopa ciepyiomue rpagych
Uenbcusi: 16; 28; 42; 19,5; 60; 85.

67. [lepesecru Qyuto B KHIO-
rpammer: 11; 16,5; 19,6; 180; 37,5;
91,3. 50

68. llepesectu BEpCTHl B KH- Hepr.
aomerpsl: 1560; 960; 70; 20,5;1,45.

69. Yxnon kananusanmonnoii Tpy6el pasen 0,03. CnyGuna sanoxe-
HHS1 OKoJIo Kosoana a=2,65 M. KakoBa rayGuna 3anoxenus b B 15; 20;
27; 40; 95 M or KoJoaua?

Ykazauue. YKIOHOM TpY6hl HA3HIBAIOT OTHOLICHHE MOHHIKEHHS
3ajioxenust TpyOwl A (yept. 50) K Tomy paccrosiuuio L, na KOTOpOe NpH-
XOAHMTCS 9TO moHMKeHue; B 3ajave 89, nanpumep, h=3, L=100.

| L

4 Cuéryas JmHelKa
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XII. MPONTOPHHUOHAJIbHBIE BbIYHUCJIEHUS
C KBAJPATAMHU U KYBAMHU

§ 24. TllosnakomMuBIIHCL € mOpocTeHIINMH NpuéMaMM BBIUHCIEHHH
Ha JuHeliKe, MOXHO OyJeT Telepb NPUCTYNHTb H K Oosiee TiiyGoKoMy
03HAKOMJIEHHIO C €€ YCTPOHMCTBOM; 3TO MO3BOJIHT HaM HE TOJbKO pellaTh
GoJiee CJIOKHbIe 3a3JJaud MO TFOTOBBIM CXeMaM, HO W CaMHM CO3JaBaThb
npuéMbl sl BBIYUCJACHHA BBIpAXKEHHH TOrO MJIM HMHOTO BHJA, BCTpeua-
foluXxesl B mpakTuueckux pacuérax. Ilpu 3toM HauGOJBLIYIO BazKHOCTDb
HMEIOT HaBBIKH B NPOBEJEHHH BLIUHCJIEHHH TAKOrO poja, KOTOphble IHpH-
XOJIUTCS BBIIOJIHATD M HOT O p a3, Tak Kak 3/1eCb, OUeBUJHO, He3HAUH-
TeJIbHOE YJyULIeHHe WJIH yXyJlleHHe npHéMa MOXKeT B UTOre 3HAUHTEJbHO
YMEHBIIUTb HJIH YBeJHUUTb 0O0BEM paboThl.

B nepBoM KOHIEHTpe Mbl yKe CTOJKHYJHCb C HEKOTOPBIMH CIIO-
cobaMH BBLIYHCJEHHS Ha JHHEHKe, KOTOpble MO3BOJSIH OYeHb ObICTPO
H ynoOHO (OpHM OXHOH yCTaHOBKE JBHXKKA) HAXOAMTb UeJBId psii 3Ha-
YeHHH ONHOH M TOH XKe BeJHUMHBI, MPOBOJUTL MHOTO OJHOTHIHBIX
poiurcennfl (cM. §§ 18 n 23; «Ilponopuun» u «Jlumeiika xak tabiu-
na»). Tenepp 3tu crocoOel Gynayr pasz6uparbcsi OoJiee WHUPOKO U GoJiee
noApcOHo. .

IlponopuuonanbHble BbIUUCAEHHST OYAYT HrpaTh B jajbHeilneM 6oJib-
IIYIO posib; Mbl HauHéM C Bompoca, npumbikaiomero kK § 18 (crp. 34).

§ 25. Mbl yXe 3HaeM, 4YTO eC/IH CABHHYTb JBHKOK, TO CTOSIIHE APYT
NpOTHB JpyTa uucyaa wkansl D (koTopble Mbl 6ynem oboznauarb OyKBOH X)
1 yucaa wkanbl € (KoTopble Mbl 0603HAYHM Yepe3 y) CBA3aHbl 3aBHCHMO-
CTBIO:

X
— = const,
y
HWHBIMH CJIOBAMH, OTHOUIEHHe JIIOOBIX IBYX CTOSIIUX ADYT MPOTHB Apyra

qyucesl X U Y COXpaHsieT AJisdl BCeX TaKUX Nap TM[OCTOSHHYIO BEIHYHHY 1)
(cp. § 18).

) Ilpu HecABUHYTOM /IBHMXKKe MMeeM TPHBHANbEBIA cayuad x==y.
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70. O6o3nauyuB uncaa mwkaisl A GyKBOH z, a yncaa LWKajbl K — OyK-

BOH 4, HANUIIHTE, KAKHM COOTHOLIGHWEM CBSI3aHbl UHCJIA
ZUX, UHX

70. KaxuM coorHoueHHeM CBSI3aHbl YHCJIA X H § TIPH CABHHYTOM JBHXK-
ke? Yucna z u y? Yucna u u y?

Y kaszamnue. Bocrnomb3oBarbest peluennem 3agaud 70 u Bbpasuthb
x uyepes z. Torza, OUEBHHO, COOTHOIIEHHE MEXJAY X H Y JACT COOTHOILE-
HHE MeXJy Z H Y, €CJH 3aMeHHUTh B HEM X €ro BbIpaKeHHeM uyepes z.

Wrak, paccmarpusast mkanasl A 1 K B KoMOHHALMHK co wKajio# C, mbl
BHIMM, 4YTO JUIS CTOSLIMX APYr NPOTHB JApyra 4MCeJ Ha 3THX lIKajgax
OyaAyT cHpaBeJJIWBbl PABEHCTBA:

/T - - 3/ 3/, 3,
in ~_._._l/22 — — ,/Zk )7t /ul = l/u2: .Ai/”k
Y Ys Yr Y Ys e '
HJIH HHaye (BO3BOJAS 3TH paBEHCTBA B KBajpar U B KYyO):
2 Ry __ 2 u Uy Uy __ Hp
7T g T e T s R R e ol
Yi Y5 Yy 9 Yo Yy

OTHMH COOTHOIUCHHSIMH MOXKHO BO MHOTHX CJydYasiX C yao6CTBOM
NOJIb30BAaThCS; OHM, HalNpUMep, OuYeHb YHOOHBI ISl pEUIeHHS HHXKe-
npuBeJEHHBIX 3ajau (M aHAJOTMYHBIX 3ajay: JJsl KOpHEH KBaJpaTHbIX
" KyGHYeCKHX):

1. Haiitn umncsa, npornoplHoHa/ bHBIE KBaJAparaM JAHHOTO psiia YHCe.

2. Ha#itn 4ucna, npornopuLHoHajbHble Ky0aM MaHHOrO psiia YHCeJ.

[Ipumep. Buuncaurs 3mavenus S=491f2 pasn ¢=4; 4,2;
5,65: 8,75.

Ecsu mpr Oyzem 6path sHadenusi ¢ na wkane C, To, OYeBHIHO, COOTBET-
cTBylolMe 3HaueHns S OyayT noaydarbes Ha wmkajte A. Hackouabko Hyx-
HO CABHMHYTb ABHIKOK — cooOpasurb HerpyaHo. Ilpu f=1 nmeem S=491.
3unauuT, KOHElLl ABHKKa (WJH HAYaJo) NOJIKEeH CTOATb HpoTHB 491 wmika-
Jabl A, Ha KOTOPO# y Hac noJsiyualorcsl BeJHYHHB S (cp. 59).

AnajiorduHBIE pacCyxKAeHHsl TO3BOJISIIOT pellaTb TakXkKe 3ajaud Ta-
KOro poja:

3apnauva. Hafitu u=2%% =)/2%. OueBuguo, uro, mnocraBHB z Ha
wKajse A, Mbl NOJyUHM U NPOTHB Hero Ha wwKasie K. B camom jeuse, o6o-
3Hauasi ykcsaa wkanabl € uepe3 y, GyjeM HMETb:

3
z2=y?, u=y°,

y=Vz u=(/2*=V7

[Tpumep. Bouncaurs 2,115, Crapum 2,1 Ha wkane A 1 4uTaeM Ha
wkajse K orser: 3,04.
4*

HIH
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72. Haiiru x,, x,, x; npu x,=6,55:

X1 X2 X3 X
1,162 1,452 1,652 2,012°

73. Onpenenutsd ay, ay, ag, o
475 5,62 6,50 7,10 8,00

2 = T 2 T 9 2 7 1,62°
al a2 a3 (14 ’

74%. Bouncnurs \, p, v U3 ypaBHEHHIL:

2,55 4,65 7,70 11,2
P R R (r=3,1416...).
75. Koncepsbl Bhinmyckaioress B GaHKaX OJMHAKOBOH BBICOTHI M pas-
Horo auamerpa. banka B 5 ke umeer nuamerp 265 mm. KaxoBbl foJ2KHBI
ObITb AuameTphl 6aHoK Ha 2; 1,5; 0,75 xe?

Bo Bcex 3TMX BBIUMCJEHHSIX, TaK JKe KaK H B BbIYHCJICHHSX C OOblY-
spiMH nponopuuamu (§ 18), ausefika npexacraBssier co6OH HHCTPYMEHT
HCKJIIOUMTeJIbHO YHOOHBIA: Ge3 BCAKUX NepeiBHUKeHMH, MpH OAHOU ycTa-
HOBKe JBHKKA, NOJydaeTcsl Liejasi cepusl pe3yJbTaToB.

s BEIYMCIEHUH 3TOTO THIA MOXKHO GbLIIO OBl aTh NPABHJIO O MOPSJKe,
aHaJIOTHYHOe TOMY, KOTOpOe AAHO ObLIO AJIS [IPONOPLHM, HO OHO IOJYyYH-
Joch Obl CJHILIKOM I'DOMO3JKHUM H HeyAoOHbIM B padore. Ilostomy syuiue
OLIEHHBATb PE3YJbTaThl NPOCTO Ha-IJ1a3; B MPONOPLHUOHANbHBIX BbIYHC/IE-
HUSIX 3TO OOBbIYHO CJEJIaTh JIETKO.

[Ipy BeIUMC/IEHHSIX B HEKOTOPBLIX CJyuasiX 3/eCh, KaK H Be3je, MOXKeT
norpeoBarbcsl nepeépocka. Ilpu stoM ciiegyer pykoBoACTBOBaThCS Mpak-
THYECKHM I[PaBHJIOM:

® Ecau 6 kakom-Hubyde soriucieruu npuxodumes cleaams nepebpocky,
MO CHAYAAG HYKHCHO 3ANUCAMb 6Ce me pPe3yabmamsl, KOMOpble MOJCHO
noayuumos 6e3 nepeGPOCKU, NOMOM nepebpocums 08UNCOK U 3anuUcamo
ocmaavrble.

[Ipumep. Haiiru x,, x,, %, X,, X, U3 paBeHcTBa:

9,0 8,0 30 _05_02_0,15
A

Ycranosus 6,35 mkasnsr C nporus 9,0 wkanot A (B jeBoit e nososune)
HaXOAAT: Xx,=5,98; x,=3,67. Uro6bl HaliTH X;, ABMXKOK IepeGpachiBaoT
(0,5 Gepyt B npaBoii nosioBuHe WKasbl A), HO X, U X5 OTHICKHBAIOT B T O M
Ke NoJOoXKeHHH JIBUXKKA, YTO H X; U X,. [lo3TOoMy cHayana Haxoasr
Xy H X5, @ IIOTOM yKe, NepeGpOCHB [BHXKOK,—IIOC/AeAHEE YHCIO Xg.



XIII. MEPEBEPTBIBAHUE JBHU)KKA

§ 26. BroineMm JBHIKOK U3 JIMHElKH, NEPEBEPHEM €ro «BBEpPX HOTaMH»
H BCTaBUM B TakoM Buje obpartho (depr. 51). B 3ToM mosoxkenuu nopg
mwkanod A okaxerca nepepépuyras wkana C, Haj wKano#d D — nepe-

L 1 Bepz

LL | | Husz —-—-J

L Bep®

= =

{ Hus

- — .

Yepr. 51

Bépuyras wkana B (uept. 52). Havano nBuxkka npuaérest Haj KOHEYHBIM
IUTPUXOM IuKasbl [), a KOHElLl ABHKKA — Hajl €€ HayajoM.

Unanesi:

1 2 3 4 5567890 20 30 40 50 6070803010
L e oy el B4
MR L T A T l— ¢

H
UWIPP?PI%OIBvUSIUlyl O!EI O'LZ ! %‘ﬁﬁlﬁ BE £ [ f =278
T + ot T T L B S R B L A - D
1 ) 2 3 & 5 6 7 830D

Yepr. 52

76. [locrasbTe BH3HpHYIO JHHMIO OeryHKa Ha uucao 2 wxajasl D u
NPOUTHTE YHUCJIO, KOTOPOE NpPH 3TOM OTMETHT BH3HMpDHAs JHMHHS Ha wKaje C
(sra mwKkana Tenepb HaBepXy, NoA WKaI0# A, ¥ UMQPE! HA Heli CTOAT «BBEPX
Horamu»). Uemy paBHO Mpou3BeJeHHe 3THX ABYX uucea? To ke ais unces
4, 5, 87 3amerbTe, uto Ha nepepépHyTOH MIKajeE C uucja payT, BO3pacrast
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cnpasa HaJeBO (He Tak, Kak oOblUHO Ha BCceX wKagax). [Tosromy,
HanpumMep, npotuB 4 Ha wiKase D naxoaures uncao 2,5 na wkane C, aHe
3,5 (ueprt. 53).

2,5

frrr e TTTTITTTT IIII\I AR AR AR RN RN R N AR AR RN R R AR AR R RN R AR AR AREARRRARRRRRRRRARN] T
- ARG A AL AL VS AL ML I ML N M

e

70 80 9¢ j100
T

) 2
IHHIHIHHIW If
LI (1]
1 L

TITTTOT

[T
[T

Yepr. 53

Pemas sagauy 78, Mbl I03HaKOMHJIUCh C OCHOBHBIM CBOMCTBOM II € P e-
BEPDHYTOIro JBHIXKa:

® [Ipu nepeséprymom Osudicke npoussedenus cmosuux Opye npomug
Opyea uucea Ha wkarax C u D pasHot.

lg
— ]
_ g I |
— G
~ ]

lq
Yepr. 54

Jlerko moHATb, MOYEMY STO TaK: NYCTb APYr NpPOTHB APYra CTOAT uHCJa p H (,
a JIBHXKOK CABHHYT TaK, UTO €ro HauajJo MNpHXOAMTCS IpOTHB uuCja @ (4epT. 54).
Toraa, oueBujgHO:

lp+ lq:la,

rie I, l; u 1, —paccTosinusi, Ha KOTOpbe OTCTOST OT HayaJa IITPHXH CO 3HAUKAMH P,
g, a. Ho usBecrtso, uro

ly=mlogp, ly=mloggq, l,—=mloga

(m — pnvHa egMHUIBl MaciuTa6a).
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3HauyMT:

m (log p + log g) = m log a,
log (pg) = log a,
pg=—a

paBEHCTBO 3TO CNpaBe;JIMBO AJsl a0 6Bl X YHCEN P U g, CTOSIIUX Apyr nNpoTHB Apyra.

B atom pokasartenbcTBe OCHOBHYIO pPOJIb HI'DAeT TO OﬁCTOﬂTeJ’IbCTBO, uTo y 1mepe-
BépHyTOl‘O JABHXKKA Ha4YaJo IIKaJl NpuXOoAUTCSA TaM, rie B OOCBIYHOM TIOJIOMEHHH Ha-
XONUTCA KOHEeIL

Ilpu pemenun sagaun 76 nosyuasnoch, 4TO BCE MPOHM3BEACHHS PABHHI

JeCsITH:
2.5=10; 4-2,5=10; 5-2=10; 8-1,25=10;

TaK OHO ¥ BBIXOJIMT, €CJIM CUMTATh YHCJIA, HAaNHCAHHLIE HA IIKAlaX, 3a e JHHH-
ubl. Ho na mpakrtHke yacro yjoGHee CuUMTaTh BCe 3TH IPOM3BEJEHHS p a B-
HBIMH €/ HHHUIE TO-eCThb CUMTAThb yHcJja wKajgsl C 06 p aTH Bl -
MH BEJHUYMHAMH [0 OTHOIWIEHHUIO K YHCIaM Kajsl D. B stom cay-
yae MOXKHO CKa3aTb, 4TO IpH NEpeBEépHYTOM [ABHXKKe juHefika naér tab-
JHUIy OOpaTHbIX BEeJHYHH.

§ 27. o cux mop ABHKOK Obl1 MOJHOCTHIO BIBHHYT B JIHHEHKY, TaK
YTO €r0 Hayaslo M KOHell COBIAJalH C KOHIOM H HayajioM IIKaJ AUHEeHKH.
Tenepb Mbl pazbepéM, uré Ha€T ero nepeiBHAKEHHE.

77. CooGpasute, KaK NPOU3BOJUTL YMHOXKEHHE NPH MOMOMIH HepeBép-
HyTOoTO JABM:KKA. HykHO nomuuth, uro: 1) mkana C—«obpaTHas» [0

OTHOLIEHHIO K mKajne D u uto 2) mpousBefieHHe a-b:a:—b—.

78. Kaxk Bumonusth jAenenue?

79. Ocranyrcsl I B culle NPEXHMe NPABHUJA O MOPSIIAKE NPOH3Beje-
HUS M YaCTHOTO NMpPH TAKOM YMHOXKEHHH H JEJEeHHH?

Ykasaunmne. Ecan rpynHo pasoGparh 3TOT BOIpoc B o6IIEM BHIE,
TO CHAyaja HY»KHO PacCMOTPeTb, YTO NPOUCXOAHMT, HANPHUMep, INPH YMHO-
Kenun 2 Ha 3, Ha 4, na 5, va 6 u 1. 1. Crenarb oTCIOfa BBIBOJIBL.

80. Kaxum crocoGoM yno6Hee NpOM3BOJHTD YMHOMKEHHE: CTAPhIM HJIH
HOBBIM, H moueMy? ToT ke BOIPOC OTHOCHTENIBHO JeJeHHS.

Y ka3 auue. Bcrnovnure, 4To npu NpoH3BOJACTBE YMHOXKEHHST ¥ HAC
MHOTJA@ HE€ MOoJyuaJscs orBer (IPHXOAUIOCH JeJaTh YMHOMKEHHe,
BBIABHIas JBHIKOK BJeBO). Moxer Jim GBITH Takoe NOJOMKEHHE NMPH HOBOM
crocofe YMHOMKEHHS?

HUro6bl cBOGOAHO H YBEPEHHO NMPHMEHSITH JHHEHKY C TepeBEpHYThHIM
IBHKKOM, HYXHO TBEPIO IOMHHTb OCHOBHOE CBOHCTBO IEDPEBEPHYTOTO
JIBUXKKA:

JlioGele  zBa crosAUlMX APYr MPOTHB Jpyra uucaa Ha wkanax C u D
JaloT OJHO M TO 3Ke MpOU3BeXeHHe.
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BQJII/I'“/IHy 3TOr0 MNpPOU3BCAEHUA JIErKO Y3HATL, I[IOCMOTPEB, KakKoe
YHUCJIO CTOMT Ha wKajge D NpoTuB €JUHHLbI IIKaJlbl C, HJIK HﬁO()OpOT;

SIcHo, uto ecau
ab=1-x,

TO X U €CTb BeJIHUMHA MPOU3BENCHHS.
[Tpumep 1. Haitru Beqnunny npoussepenus 1,315 na 2,67. Ycra-

HABJUBAIOT Apyr mporus Apyra 1,315 u 2,67 (uepr. 55). Toraa:
1,315-2,67=1.3,561=3,51. 1.

Hucno, Belpaxkarolmee npoussefeHue Ha Imkasne C, HAXOAUTCS MPOTHB
elvHUlbl HA WKate D; OHO Xe HaxoAuTca Ha mkasne D — nporus eiu-

HuLbl Ha wKaae C.

[ | 1

T T T T T 1 1 T
15¢) L9
I T T T T T7
1,315 (351
x-1=a-b 1z
Yepr. 55
I B I B T T T
679 192 |
] T I I I TTT T 17T
L 645
a1 = bz = i-a
Yepr. 56

ITpumep 2. Ha ckonbko Hano yMmuOXHUTb 2,67, uToGbl MONYUHTH
6,45 (uept. 56)?

Ycranasnusator 6,45 nporus 1. Torna nporus 2,67 Ha oguoll U3 LKan
CTOHT HCKOMOE YMCJIO Ha APYTroH LiKaJje:

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

&1. Pemmrb onHON ycraHOBKO# JIBMIKKA Takue IPOMOPIHH:
1,63.3,12=x.2,86; 0,0345.625=7,05-x; x-.4,62=1,975.0,825.

XoTsl BCE STH 3ajlaui JIETKO MOXKHO DEWINTb H TIPH OGBIYHOM MOJO-
eHHH JIBHXKKA, BCE XKe yKe H 3[eChb JIEMKO 3aMETHTb HEKOTOphIE 0COGeH-
HOCTH, Xapakrepusyiomue nepeépuyThifl aumakok. Hampumep: mnpu
nepeBEPHYTOM ABUIKKE YAOOHEe NPOH3BOSHTH yMHOKEHHE, a NpH Helles
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peBEpHYTOM — JeJIeHUR; MNPH MepeBEPHYTOM JBHKKE ya00Hee pelrarb
NPOMOPIKH, HAMUCAHHbIE B BUJE PABEHCTBA NPOU3BLACHHH, a IPH HClepe-
BEPHYTOM — B BHJAe paseHCTBa orHoweHuHd u T. 1. Ognako ocuoBHas
IIeHHOCTh NEPeBEPHYTOrO JABMXKKA BCKPOETCS JHIIb B jajbHelileM
(crp. 60).

@ Hyocro zamemums, umo 6cé ckasanroe 00 cux nop cnpasediuso moanko
0as wxar C u D. Ecau mow 6ydem paccmampusamo cmosujue Opye npomus
Opyea uucaa Opyeux wranr (nanpumep, C u A), mo 042 HUX nPasuO O
nocmosarcmee npoussedenuss He Oydem 6epHO.

Mpsimas n oGpaTHast nponopuUHOHATLHOCTD

§ 28. B § 23 6buto nokasano, 4ro JuHEHKAa C OGBIYHBIM MOJOKEHHEM
JBUXKKA MOXET 3aMeHUTb COO0H Tabiuuy AS NepeBoia OAHHX Mep B
Jpyrue. DTO MOMKHO BbIPA3UTh CJAEAYIONUMH CJOBAMH:

AUHCURA ¢ 0BUJICKOM 6 0DbIMHOM nOAOKeHuw Oaém mabAiuyy 3Haue-
HUlL RPSMO RPONOPUBOHANABHABIX 6CAUHUH, CEA3AHHBIX 3ABUCUMO-
Cmblo: Y =KX.

ITpu 3TOM K03 (HIHEHT NPONOPUHOHANBHOCTH £ —3TO TO UHCJO IUKAJb]
3HAUeHHH Y, HA KOTOPOE YCTaHABIMBAaeTCs Hauajgo (eAHHHULA) LUKAaJbl
spauenuii x (uepr. 57).

L | y=kT

1 z, Z. z. 0
T =1 | Il' | 2 - I|3I L e
y l 1 IK IKz, Imrz "“‘s 10
Yepr. 57

Yucna, crosimue ApYr NPOTHB Apyra Ha JuHeliKe ¢ mnepeBépHYTHIM
IBUKKOM, CBSI3aHbl, Kak ObLIO NOKAa3aHO B IpejbyiylieM naparpade,
COOTHOLLIEHHEM:

xy==r.

Ecau cuwrars, uto Ha ofHoll u3 mkan (nanpumep C) Mbl Gepém 3ua-
qeHMs X, TO Ha ApYyro# wkaje (D) NpoTHB ITUX 3HAUCHUH X GYAYT CTOSTh

3HAUYEeHUA y:—x-, T. €.

AUHELKA ¢ nepegEépHymum 08usnckom 0aém mabauyy 3naverutl oGpam-
’ k
HO RYONOPUROHAADHLIX BCAUHUM, C8ASAHKLLY 3ABUCUMOCTIOIO y:k_ .
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Ipu stoM Ko3dduIHEHT TPONOPLUHOHANBHOCTH £—3TO TO YHCJIO OLHOH
M3 IIKaj, NPOTHB KOTOPOrO CTOHMT Hayaso (MJM KOHeL) APYToH ILIKaJbl
(gept. 58).

OTO OCHOBHOE pasJHuHe MeXAy CBOHCTBaAMH OOGBLIYHOTO M TNepeBEp-
HYTOTrO IOJIOXKEeHUS JBUKKA H pelllaeT BONPOC O TOM, KAaKOe IIOJIOXKEeHHE
YAOOHO MM HEYJOOHO B TOM HJIM HHOM KOHKDETHOM CJyuae.

| ] y-%

y Ulll T “r/,,l' xz%‘ IE%I ”|l l!

T | T T T T
‘tll 'K Iz' Izz I.zsml

YepT. 58

82. C xakuM II0JI0)KeHHeM JBHIKKA HYKHO NPHMEHSTb JHHEKY npu
TAKUX BBIUHCJICHHSAX:

a) yMHOXKEGHHe OJJHOTO H TOTO JKe UHCJIa Ha Dsifi 4kces (T. e. HaXoXjie-
HHE BEJHYHH Q-by, a-by, a-b, U T. 1.);

6) JesieHHe OJHOrO H TOTO K€ WHCJIA HA Psi YHCe;

B) JIeJIeHHE psiia UHCEJ HA OJHO M TO K€ YHCJIO;

I) pelleHHe 3aJaul: CKOJbKO MPOLEHTOB COCTABJASIET YHCJIO @ OT 9HCiA
b, Asl OXHOTO W TOIO e YHCJIA @ U PSANA PASHBIX UHCeN b, H HAOGOPOT:
IJISl OJIHOTO H TOTO XKe uucaa b ¥ psiga 4yuces a?

Ykasanune 1. [lna pemenus 3ajaun HyXHO 3alHCaTh yCJIOBHe
B BUAe (opMyJbl, 0003HAUAs JlaHIIOe YACHO M3 P Ala WHCEJ uepes
X, a HCKOMOE YHCJIO — uepe3 y, W MOCMOTpPeThb, NpsiMasi Wju obpaTHast
NpONOPLHOHAJIBHOCTh HMEETCS] MEXIY UYHCJAaMH X H Y.

Yxkasanue 2. Ecau a cocraBnsier y°/, or b, To 370 3HAUMT, 4TO
y 100a
Q=—_—"= .
100 b

b, T.e. y=

Kaxnyio wus crenyiomux sajay HaZo peWiHTb OAHOH YCTAHOBKOH
JIBHXKKA.

83. B uunungpe BO3AYIHOH NOMNBI MPH PAaCCTOSHHH MOPIUIHS OT
AHa UMJHHApA, paBHoM 28,5 cM, wu3mepeHo paBienne B 1,5 ar-
Mocdepsl.

Kakoe nassenne 6yner npu paccrostuuu 40, 35, 30, 25, 20, 15, 10 cu?

I[Ipumeuanue. [Ilpegnosaraercs crnpaBelJuBLIM 3aKoH Doiisi-
Mapwuorra: npoussesenne BeauuuH 06bEMA H JABJIEHHS IOCTOSHHO.

84. IlpupaGoToK 3a BeIMOJHEHHE CAEJbHOH PaGoThl, BBIIOJIHEHHON B
HeypouHoe Bpemsl, papen 198 py6uasiM. CKOJILKO MPOLEHTOB COCTABJISIET
on oT Mecsiyno# sapmaarsl B 450, 525, 600, 675, 750 py6.?

85. 12 sKckaBaTopoB BBIPBUIH KOTJIOBaHB Uil (DyHIAMEHTOB
B 38 nneil. Bo ckosbko gneil 3akomuar Ty ke padory 10, 25, 40 skcka-
BaTOpPOB?
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® B HeKOmOPbIX CAYHASX NpU pelderuu maxux 3adaw moxcem nompe6o-
sambcsa «nepeGpockay  Osuoka (em. cmp. 32). Tak, wanpumep, 3a0as
6 3a0aue 85 60npOC—B60 CKOALKO OHell 3aKOHUam my ke pabomy 55 sKckasa-
mopos, — Mol yoice He cMoeau Gbl noaywumo omsem 6e3 nepebpocku 08UNCKA.
Toavko nepedsurys Osuocok max, 4mobbl e20 KOHEUHbIL ULMPUX 6CIMAL Ha
MeCmo HauaibHo20, Mol peuium 3adady.

MepepépHyThlii NBMKOK B KoMOMHauuu co wkansamu A4 u K

§ 29. Uncsa wkaabsl A — KBajparbl yHuces wKajbl D, a uncsia mKasbl
D — xBajparHble KOpHU H3 uHceJs IKajbl A.
Yucsa x wxagasl D v uucsia y wkanel C CBs3aHbl COOTHOLICHHEM:!

xy=const.

86. KakuMm cooTHOenpeM cBs3aHbl uMCjia 2 WKaabl 4 W uHciaa y
mKanapl C?

Ynorpebasis mkaasl A u C (M BO3BOAA B KBajpar mnpejeiayliee
PaBeHCTBO), Mbl NPHXOAMM K COOTHOLICHHIO MEXKIY YHCJaMU Z WKajbl A
U yHcjaaMu y mKagsl C:

V z -y=-const, umu zy®=const.

Takum o6pa3oM, NpH NEPEBEPHYTOM JBHIKKE MBI MOXKeM OfHoi ycra-
HOBKO} pelaTb 3ajaud Takoro poja:

1) Ha#ity wuxcna, oOpaTHO NpONOPLUHOHAJBHBEIE KBagpaTaM 4YHCeJ
JlaHHOTO psiaa.

2) Hafitu uucsna, o6paTHO NPONOPIIHOHANBHbIE KBaApPATHBIM KOpPHSIM
U3 uHces JaHHOTO psja, H T. K.

[Tp uwmep. UsBecTHo, UTO MPHU TEUCH HU XKUJKOCTH B TpVOaX CKOPOCTh
TEUeHHUsl yepe3 TpyOy, MMEIOMYIO JAHHOE
ceyenne, o0paTHO MNPONOPIHMOHAJbHA MJIO-
manu storo ceuenust. C gpyro#t cropo-
Hbl, JIaBJEHHE P MU CKOPOCTb TEUYeHHS 0 - —
CBsI3aHbl 3aBHCHMOCTBIO 1):

p=2682 2femt

G —
—_—_\_—

—
s=15 cu’

p=ko?.

Vsmepenne faBsienusi XKHUIKOCTH, TeKylel Yept. 59

B TpyGe, manio 26,2 e/cm® B ceuenud,

miomwaas Koroporo s=15 cm? (uepr. 59). Kakue nago B3sATh mnuiouannu
ceueHHH, yToObl HaBjaeHus B HUX Obwi 15,0; 20,0; 25; 30 o/cm??

Pewenune OGosnauass njaomagb CeYEHHs uepe3 S, HMeeM

k k, -
v==, mmlVp=-,T e sV p=const.

') 3aBucuMoCcTH 3TU B JIefCTBHTENbHOCTH CJIOXKHEe; yKasaHHble B TeKcTe GOpMYJIbl
TOJIHB B KauyeCTBe IEPBOro MPUOJHKEHHS.
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Mbl MokeM H306pa3uTh 3Ty 3aBHCHMOCTDb na wikajsax A u C npu mepe-
BEpHYTOM JBHKKe (cp. crp. 57). lllkana A Gyjer cayXuTb AJIst P, a LIKa/a
C — a5 s. Crasum apyr npotus apyra 26,2 na wkane A u 1,5 na mkase
C u cefiuac e naxonum npotus 15,0 na wkane A — uucao 19,8 na wkase C;
nporus 20,0 na wkane A— uucio 17,2 na wkane C u T. A.

OrserT:

|
15,0 l 20,0 | 25,0

p l 26,2 30,0

s 17,2 | 15,4 | 14,0

15 ‘ 19,8

87. B xpyryoll TpyGe Bosa Teuér uepe3 ceuenie =25 ¢M co cKo-
poctbio 0,93 ar/cex. C Kakoil CKOpOCTbIO OYAET Teub BOAA Yepe3 CeueHHs

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

Yxasanue. Mveilre B Buay npuenénsoe B pacCMOTPEHHOM TpH-
Mepe COOTHOLUEHHE MEXKAY CKOPOCTbIO TEUEHHS] H IJIOLIAJbl0 CEYEHHS
TpyOnl:

sv==const.

88. Yauuenne Al caHTHMETPOB HArpy:KEuno# rpysom B P Kujorpam-
MOB [IDOBOJIOKH JJIMHOH [ CaHTHMETPOB H JHaMeTpoM d CaHTHMETPOR
Jaercss QopMyJon:

P
Al = ——,

T

2__
d4E

TpeGyercst noAcunTaTh yAJIHHEHHS AJSI MPOBOJOK Pa3HBIX AHAMETPOB:
d=0,75; 1,25; 2,50; 4,55 mm,

OZHOH W To# xe Anunbl [=1 um npu narpyske B 10 k2. Mogyab ynpyrocru
E=2200 000 &e/cm?.

I[Tpumeuvanwue HyXuo uMeTb B BHIY, UTO JIHHEHHBIE pasMepbl
B 3ajlaye JaHbl B pasublX Mepax (Mm, cMm, m). MIX Hajno npuBecTH K CaHTH-
MeTpaM.

OcnoBuast Bbiroga M ygoGCTBO MEPeBEPHYTOrO ABHIKKA 3aKJIOYAIOTCS
B BO3MOXKHOCTH HCIIOJIb30BAHUSI CUETHOH JIMHEHKH KaK Tab6J U1l m
AJasi pasjJMYHBX CcayyaeB oOGpaTHOH mnpomnop-
LHOHAMJAbHOCTH.

[lpp oxHoO# MW TOH XKe yCTaHOBKEe JIBHXKa Mbl
pewasy L eJd bl # psJ aHAJOTHUYHBIX 33hay. DTO — B BBICLIEH CTeMeHHU
BaxkHoe o0cTosATes1beTBO. [lisi Toro uro6bl sinHelika Oblia HCNOJb30BaHA
¢ HauboJbIuM 3PPeKTOM, NPH PelleHHH KaX10# 3a1aul Hy*HO BbiOHpaTh
Hanbo.1e¢ S3KOHOMHUHBIE CNOCOGH eé HCMONb30BaHKHA H, TIZ€ €CTb BO3MON-
HOCTh, HE NMepejABHTaTh JBHIXKKa.
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® Kancdas nepedsuscka — UCMOYHUK nopeuiHocmel npu ycmaroske
u 6:2cnoaesnas nomeps epemeru. JIgUnCoK HYxncHO nepedsuzarmb MOAbKO 8
cayuae 623ycaosrotl Heobxodumocmu. Hyscho npuydamo ceba K 9KOHOMUL
6 3MOM OMHOUeHUU.

E:nu BBl BUAMTE IBYX paGOTHHKOB, CUHTAIOUIUX HA JHHelKe, NpHUEM
y OHOrO M3 HHX 3aMeTHTe OJHY-ABe MepeJBHXKKH JBHXKKA, 3a TO BpeMsd,
3a KOTOpoe BTOpPOH clesaj JecsiTh NepeiBHKeK,— Bbl MOXKeTe ObITb yBe-
peHbl, YTO BTOPOH Xy:Ke 3HAeT BO3MOXKHOCTH JIMHEHKH, XyXKe yMeeT CUH-
TaTb, YeM MepBbIi.

Hcerycemso cuéma na aunelixe saxawouaemcs He 6 Golcmpome nepedsu-
ofcerull 08uxCKa, XOTS «HNOpXaloUluil JBUAKOK» U BBINISAUT 3dPexTHO.

§ 30. Paccmarpupasi crosmpe Apyr OpoTHB Apyra umcaa wmkanl K
n C npu mepeBépHYTOM ABHKKe, Mbl NOJy4aeM, 4TO I 3THX YHCesN W
(kanbl K) ¥ y (wxansl C) GyAyT crpaBeliBbl COOTHOLIEHHS:

V/w.y=const, w-y*=const,
NJIn

__k ot
Yy=5 7= =

Ve
89. Benuuunnt W u p cBsI3aHBI COOTHOLUEHHUEM:
Wi/ p=kt.
[Tpu p=10,7 umeem W=236,3.
Yemy pasuo W npu p=3,15; 6,35; 8,8; 12,6; 20,5?
Yemy pasuo p npu W=45,0; 40,0; 35,0; 30,0; 25,0; 20,0?

90.y=-f—3.LIeMy paBHa KOHCTaHTta k, ecau npu x=0,42 umeem
y=0,036?

l'lopsmox npu BBIYHCJCHHUAX C “epeBépHyTblM JABUIKKOM

§ 31. Bonpoc o nopsiike B GOJIBUIMHCTBE BLIYUCJICHHH C NepeBEPHYTHIM
IBHXKKOM paspeliaercst caMm co0oH: Korja, HampHUMep, JAlOTCST COOTBET-
CTBYIOLIHE ApYT APYry 3HAUGHHUs] CKOpPOCTH M Auamerpa TpyObl (3agaua
87) — npu @=25 cm v=0,93 M/cex, HMKOMYy He NPHUIET B TOJOBY, YTO
npu @=27,5 cm v="1,7 mjcex nunn v=0,077 m/cex. SIcHO, 4TO NMpaBUJIbHBIHX
oteeT: v=0,77 M/ceK,— 3TO BUIHO H3 CpaBHEHUSI C J a HHO H BEJUYHU-
HOH CKOpOCTH.

[Ipu BbIYKCIEHHSIX C MEPEBEPHYTBHIM JBHKKOM CIIPABEJJIHBO CJIEAYIO-
Iee NpaBuJIO, aHAJOTHYHOE «NPABHJY O IOPsIAKE B NPOIOPLHUSIX»:

MPABUJIO O NOPSIKE IMPH BbIUHMCJIEHHUSX C NEPEBEPHYTBIM [IBU)KKOM

[Tpu BbIUMCJEHHSIX C TEPeBEPHYTHIM JBHKKOM A5 KaXAOM maphl uhces x
W y, cTosMX APyr npoTus Apyra Ha wkanax C u D u obpasyiomux paBHbie
Npou3BeJleHHsl, CyMMa noOp AAKOB COMHOXHTeJeH, npu OAHOM M TOM XKe
MOJIOXKEHHH JBHXKa, OJHAa H Ta Xe.
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UeHHocTb 3TOro mpaBu/ia BOT B 4YéM.

Ecin npu kakoil-HuGyAb ycTaHOBKE JABHXKKA APYT NPOTHUB APYTa CTOSIT
UHCJIA Xy H Yy, Xy U Yo U T. J. (uepT. 60), npuuéM Bce UH C I a X, Xgy...
OJJHOTO M TOTO K€ IOpfAAKAa, TO MOXKHO yTBep2KAaTb, YTo M BCe 4HCJA Y,
Ys,... TOXKEe OLHOTO H TOTO Xe NODP S AKa.

E

P T T I !
Y% Y Y3 Y,
T T T T T
P P A B R
J
Yepr. 60

[ToueMy 3TO Tak — §CHO: OYCTh MOPSAOK X; OyAeT p,, NOPSNOK X, OyleT p, u
7. 2. [lopsaixy COOTBeTCTBYIOMHUX HHCEN Y NyCTb OYAYT qp. Toria no npaBuiy JOJKHO
ObITh:
Pt @i=p+Gs=-..=Dp+ qp.

Ecin py—=p,=—= ... = ppg, TO JOMKHO GHITb U §3 = @, = ... = (p.

ITpumep. Pemas sanauy 81, Mbl HaxoIWJaX X H3 [PONOPIHH
1,63.3,12=x-2,86. lns 5TOro Mbl yCTAHOBHJIH APYT NPOTHB JApYyra Yyucaz
1,63 u 3,12 (omno na wkase C, gpyroe Ha mkaje ). 3ateM npotus 2,86,
B3ATOM Ha OJHOM M3 IUKaJ, Mbl OPOUJH HA JPYToH: OX H H—Ce M b—
BoceMb. Tak kak uucsia 2,86 u 3,12 — ofHoro 1 Toro e mopsijika,
TO HAa OCHOBAHHM NPaBHJIA Mbl 3aKJIIOU4EM, UTO OTBET — TOTO Ke MOpPSsiKa,
yro u 1,63, 1. e. x=1,78. Ecin 6wl Gbu10 gano 1,63-3,12=x.0,286, o,
OYEBH/IHO, HA OCHOBAHHY TOrO K€ MpaBmja Obwio Obl nosydyeno x=17,8.
Mnbl paccyxpamu Ol tak: 0,286 uMeeT DOpSIIOK, HA €IHHHIY MEHbIIHI,
yeM 3,12; sHauuT, 4yroObl CyMMa He H3MEHMJACb, X JOJUKEH HMeTb IOps-
JIOK, Ha eaununy OoJbluuii, yem 1,63.

JlokasaTb 3TO NMPaBHJIO O MOPSJAKE He COCTaBJseT HHUKAaKoro Tpyla. Tak Kak Bce
YHCJa, CTOfIME JPYT NpoTHB JApyra Ha mkKamax C ¥ D, B OfHOM H TOM XKe IOJIOXe-
HHUHU JBHXXKa JarT paBHbBIE NpPOU3BeleHUA, TO, OUYEBHUAHO, H TMOPAAKH ITHUX NPOHU3BeE-
JleHu#  JOJKHBI ObITb paBHBI. Tak KaK MOPAJOK MPOH3BEJieHHsl paBeH WM CyMMe
HOpﬁlIKOB COMHO)KHTQJIeﬁ, HJIH MeHbllle 3TOI';I CyMMbI Ha EILPIHHU.y, H TaK KaK BCe
npomseneunn nOJIy'{ElPOTCﬂ B OJHHAKOBBIX yCJ'IOBHHX, TO (COXpaHﬂﬂ OﬁOSHﬂ‘{QHPLﬂ
npezlbmymero llOKaSE]TeJIbCTBa) I]OJIy‘{ZEMi

HJn

hta—1l=p+q¢—1l=p+qg—1l=...= pp+q -1,

HUJIH XKe
Pr4G1=" Pe+Ga= ... == Pr+ G-

B oGoux cayuyasx nmpaBHJIO JIOKa3aHO.
Kpome sToro mpaBujia, B HEKOTOpPHIX CjyuasX OyAyT HeOEcloJe3Hbl
crejlyiolye 3aMeuanusi, oOJeryarolmue KOHTPOJb BbIUMCACHUH:

[. Tlpu nepesépuyrom npuxke wkana C uuér, Bo3pacras, cnpaBa,
HaJeBo, a He CJIEBA HANpaBo, KaK BCe ipyrue LIKaJbl Ha CAMOHU JTUHelKe.
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IToav3ysce amum 3amewaruem, Mol Y3HAEM, ¢ KAKOL CIMOPOHbL Om OGHHO20
HUCAQ HY HCHO ucKamb ducaa, GoAbUlUe e20, U C KaKoll — MeHbulle.

[I. YcranaBnuBas Kakoe-jH60 uucjo Ha wkajge A (wan K), HyKHO
CTaBHUTb €ro TakK, KaK ecjM Obl Mbl COOMPAJIHCh H3BJEKATb U3 HEIO KOPEHb.
B HeKoTopbIX C/ydasX 3TO, MOKeT ObITb, H HE HYXHO, HO 3aTO TaKas HpH-
BblUKa CHacér Hac BO MHOTHX CHIydYasiX OT OLIHOKH.

[Torbsa 3moeo nPasuLa 3aKAHAeMCs 8 MOM, 1IN0 NPU YKA3aHHOL ycma-
HOBKe MblL 80ee0a CIOKOLHbL 3G 6ePHOCMb KOPH S U3 YCMAHOBACHHO20 HUCAA HA
wrare D. A mak Kak npu nepeséprymom 08UxMcKe OCHOBHBIM YPABHCHUEM,
ces3pIsaIOUM cmosuyue Opye npomus Opyea wucaa z u y wrkar A u C,
A6A5eMCA  YpasHenue zy =k, MmO G03MOJCHOCIb NPOBEPKU BOINOAHEHUS
UMEHHO MO0 YPABHEHUS 0COBEHHO LYECHHA.

® Hyscro umems, 00HaKo, 8 6udy caedyiowjee: UHO20a YCMAHOBKA He
Ha ceoell nonoguHe MOxcem cnacmu om nepebpocku. B amom cayuae yese-
coobpastiee, KOHEUHO, cleaamb maxyo ycmanosky. I1pu smom HyscHo mosoko
60/ee BHUMAMEAbHO CAeOUMb 3G BbILUCICHIUEM.

[Mpumep. Bor mpuvep npuMeHeHHs 3THX 3aMedaHHH,
Peenne 3anaun 90.

k
Jla”o, uTo y:;;: npu x=0,42 y = 0,036.

YeMmy paBHO R?

Hetpyano coo6pasuThb, 4TO IJIs 3HAUEHHH y MBI ynoTpeCum mwKany K, nns 3Ha-
vennit x — mkany C. Tak Kak y= 0,036 coorBercTByer x=—0,42,  To cTaBuM uX
IpyT NpOTHB Apyra; npu 3toM craBuM y=0,036 B cpeanell Tperu mxam K
(uept. 61) B cooTBeTcTBHU C 3amevanuem I sToro maparpada u npaemioM u3BJeYeHHS

0,036

L e L

!
T T T T T
0¢

Yepr. 61

Kyb6uueckoro KopHs (cMm. ctp. 44). Temepr 3ameuaeM, umess B BHAY mnpaBuio I,
YTo 4ucsa WKaJdsl C MAyT, BO3pacTas HaleBO, M MOTOMYy X==1I HaxojuTcs cJueBa
ot 0,42 (Ha JieBOM KOHUe ABHXKKA). [IpoTHB 3TOro JeBoro KoHua, OY4eBHHO, U HaXO-
nured y = k Ha wxane K. Mol uutaem Ha wkaje K uMppbl JBa—wecTb —CeMb.
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OTHOCHTETLHO MOPSIIKA 3TOTO YHCJA COMHEHHH ObITh HE MOMKET: OHO NPHXOJUTCS B
JieBoll TpeTH 1WKaisl K M, MOCKOJbKY B CpPefHeil TpeTH y Hac croso uuciao 0,036,
MOXKeT 3HauuThb ToJbko 0,00267 (yucaa HajleBO yOBIBAIOT).

Orser: k — 0,00267.

Ecan 3to perenue He coBceM sicHO, HY»KHO OOPaTHTh BHHMaHHe Ha TO, 4TO 3Ha-
yaT uudpsl, HaHeCEHHble Ha IuKanax. Tak Kak Ha mkate € wMbl ycraHosuau 0,42, Tto
Hjymue HameBo nudpsl 5, 6 u T. A. osmadaior 0,5; 0,6 u r. a. Ko 1,0. Ha mkane K
6b10 yeranosiaeno 0,036; mostomy HAymHe BJeBO uHQpH ofosnauyaior: & — 0,03,
2—0,02, 1—0,01, 9—0,009, 8— 0,008 u 1. x. o 0,002.

Bot emé oaHO MpakTHYecKoe NPaBMJIO, KOTOpPOe MOMOMKET HaM OpHEH-
THPOBATbCSI B BBIYUC/IECHHAX CO WIKatamMu A u K.

@ Ymobot ne2k0 3ANOMHUMb, HA KAKLLX WKAAAX KAKUEe 8eAULUNbL HYCHO
crmasumy, 3amemum caedyrouee:

Ynompebasas wrarwt A u K, Mot umeem 0eao co wikaramu 6oree Mea-
Kumu (wkara A meavue C 6 O0sa pasa, wxara K mearvue C 6 mpu pasa).
Ha smux wrarax uuucaa nado ycmarnasiusamos 60jee Meikue, Hanpumep,
ecau dano, umo a*b==rk, mo uucia b — «smpoe Meavue» uuces a (4ucia a
exodam 6 kybe), na wkare K cmasam b, Ha wxase C cmasiam a.

Ecau dano, umo V x-y==k, mo uucra x — «8080e Menvuey uuces y (U3
qucen X U364e4EH KOPEHb), NOIMOMY YUCAQ X CIABUM HA wiKkaie A, 1ucia y—
na wrare C.



XIV. OBPATHAS IIKAJIA

§ 32. Ha HekoTOpBIX JIMHeHKaX NMOCPeJHHe NABHMKKA HAaHECEHA TPEThs
IKaja — Kasna R, 4acTo ¢ KpacHbiMY Ludpamu (mosTroMy eé HHOTa Ha3bl-
BAIOT «KpacHOH Iukamoii») (uepr. IV B komue kuuru). Ilkana sra — me
YTO MHOE, KaK HaHeCéHHAsi B OGpaTHOM HanpaBsJeHMH wKana C WiH, YTO
TO XKe, «nepesépuyrasi mkana» C. IloHATHO MO3TOMY, 4TO Ha JHHEHKaX
¢ oOpaTHOH IIKaJOH HeT HEeOGXOAMMOCTH NEPEBEPTHIBATbL ABHIKOK: MPH-
MeHsisl 00paTHyIo mKajny Kak mkany C nepeBépHYTOTO JABHXKKA, Mbl MOKEM
JleJiaTh BCe yKa3aHHbIE BHIIIE BBIYHCJIEHHUS.

OrmeruM crnenuajibHble OCOOEHHOCTH pabGoThl C JIMHEHKaMH, HMeIo-
IMUMH OOpaTHYIO LIKaJy:

1. Ecau aunetika umeem 06pamryto WKaAy, mo 048 YMHO HEHUL HYHCHO
1n04b308ambecs. 06PAMHOL WKAAOLE, Oeasl nepevili MHOyCUMeAb, 63mbli HA
wranre D, Ha emopod, e3amuiti Ha wkase R.

OTO — H3BECTHOE BCEM XOPOIIWM CYETYHKAM MPABHIO «YMHOMKEHHS
NOCPEJCTBOM KpacHbIX Hu]p». Boiroge! sroro cnocoba fiICHbl M3 pEIUCHHS
3agaud 80.

[1. Ha aunetixe ¢ 06pamnoti wKkaroll 000U YycmarosKol 0BUNCKA BbidliC-
Asiomes sulpagiceHus euda a-b-c.

YMuOXKas @ Ha b mocpeCTBOM OOpaTHOH IIKAaJbi, MBI MMEEM BO3MOXK-
HOCTb, HE CABHTad JBHXKa, HNOTYIUTh eIé OObIYHBIM CHOCOGOM

U npousBejeHue ab Ha C. 31ech — MoJiHasl aHaJIOTHsl C BhIYHCJIEHHEM Ha
o . o a-b
OObIYHOH JIMHEeHKe BhIpaXKeHHH BHJA - -

[Tosb3ysichb 3THM 3aMeyaHHEM, MOXKHO COKPATHTb PabOTy MPH BBIYHC-
JIEHMH BbIpaXKeHUH BHJA:
a-b-c,
€CJIH BLIYHCJSATH HX II0 CXeMe:

aXbXceXdX ...Xm,
R o0 R O 0
rIe 3HaK X 03HayaeT yMHOXKEHHe MOCpeJCTBOM oOpaTHOM mKajhl, aX
o

0oOblYHOE yMHOXKEHHE.
91. Bolukcaurh, NpUMeHsss 3TO IPaBHJIO:

2,13-4,24.4,86.7,26.3,08-1,37; 0,063-12,05-0,199.8,13.x.

5] CyéTHasn JsMHelKa



XV. JIOTAPH®MbI

§ 33. Buusy sunefiku nanecena mxana L. Oua coneput M a i T C-
col norapudmMoB uncea WKaJab D. Urobs naiity nHyXKobiil
norapu@m, craBsaT GeTYHOK Ha YHCJO wWKajbl D W uuralor ManTHCCy MO
wkagne L.

Henenust wkanel L —paBHOMED HBIe, NPHUEM JCJTEHHS] TPETb-
ero paspsila M4 yT 4epes3 ABe €JHHHUIH (KAK B NPOMEKYTKE
2—4 wkanbl D — «nenenus Il copra», wepr. Il B Konue knuru).

Taxum obpa3om, nanpumep, HanucaHHble Ha gepT. 62 yucia — M a -
T M CCB JOrapu(hMOB COOTBETCTBYIOIMX ynces MmKaJabl D. Xapakrtepuc-
THKH BBIYHCJISIIOTCS O OObIUHBIM NpaBujaM — 6Ge3 JIHHEHKH.
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Yepr. 62

I[Tpumep 1. Haiitu log 3,5.

CrassiT Bu3HpHYIO aunHio Ha 3,5 Ha wkaste D. Ha mxane L uuraror:
NATb—4YeTbpe—yeTh pe.  3uauur, MmauTucca log3,5 —
NoTb—4YeThipe—yeTh pe XapakTepUCTHKa, OUYCBHIHO, -—
HYJIb.

OrBeT log3,5=0,544.

92. Haiitu log 65,5; log 2,44; 1og 0,0167. OteeThl mpoBepbTE M0 TaG/IH-
am JorapHuomos.

Orcroga oueBHAHO, yTO wWKaja L cuéTHol JuHelky 3aMeHseT Tpéx3Hay-
Hble TabJuIbl JorapH(MOB.
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OTbicKaHnue yHcja [0 ero Jjorapudvy Takxe IPOCTO.

[Ipuwmep 2. Hano, uro log N=0,167. Haiitu N.

CrapsT BUSHPHYIO INHHIO HAO L U H— M € CT b —C e M b Ha WKane L.
Ha wmkaje D uhrawr: OAHH —YeTh pe —IIeCTb—IeBSTHh.
XapakTepuCTHKa — H Y JI b; 3HAUMT, YUCJIO UMEET OJMH 3HAK J0 3ansTOH.

OrseT: N=1,469.

93. Buuncaurs N, ecnn log N=2,343; 0,967; 0,265; 1,960; 2,096;
—0,867; —1,357.

94. Beiuncaurb 101:6; 104.23; 100,091 102.075; 10—234; 10—0.16,

Ykaszanne Eculog N=a, To uemy pasno 10”?

Jlorapudmuueckue BbIUMCJIEHUS HA JHHEHKe

§ 34. llpu wannunn cu€rHoil MHEHAKH NPUGRTaTh K MOMOIIHU Jorapud-
MOB TMpPHUXOAMTCS IOUTH HCKJIOUUTEJBHO I[PH  BBIUMCIEHHH CJOMKHBIX

crenennbiX BblpaxkeHu#l Bupa 1,620-91; 0,5—%6 u T. 1. MM Takux BeIpa-
1

JKeHHUH, B KOTOpBIE yKe BXOAAT Jorapu(Mbl, HalpuMmep: Tog 035 ° log 6,24,
log 2,3 u 1. m.

[Tpumep 1. Haiirn 1,620.91,

Ecin x=1,62091 10 log x=1log 1,620.91=0,91.1og 1,62.

Cragsr Busupuylo juuuio na 1,62 na mkane D. Uurator na mxane L
aea—onuH. log 1,62=0,21.

3aTeM ymuoXaior, kak o6bmuo, 0,21 Ha 0,91. [Noayuwator: 0,191.

3nauur, log x=0,191. Crassir Gerynok Ha OLHH-—J€B AT b—
OoAMH Ha wkame L u uurator HAa D: OLUH — O ATb — O SATb —
I B a.

OrBeT: 1,620.91=], 552,

95. Broiuncants: 2,671-55; 0,0933.72; 1,14—2.31; 20.6; 72,12; ol,6.
[Tpumeuvanue. Beanunny log e —=0,434 noJe3HO NOMHUTb, TaK KaK I10J1b30-

BaTbCsl €0 MPHUXOAUTCS JOBOJBHO 4acTo.

B Tex ciyuasix, Korja HNPHUXOAMTCS MHOTO Pa3 BBIYHCJSTH BbIpaKe-
uusBUAa @~ (C OTpHULATENbHBM IIOKAa3areJe M), lejeco-
06pa3Ho BOCNOJIb30BaTHCS CBOKCTBAMH NEPeBEPHYTOrO ABHKKA (MK obpar-

HOH IUKaJbl, €CJIM OHA uMeercs Ha JjuHelike). Tak kak a—*=

7> T0 IIpH-

AETCS1 BECTH BBIUMCJEHHUS /IS G*%, @ 3aTeM B3STb OOPATHYIO BEJMUHHY HAM-
JEHHOTO pesyJbTara.
I[Tpume p. Boluncaurs 10—327,

1

—3,27 —
10-947 = 7.

CraBsr Gerynok Ha gBa —cCeMb Ha mkale L, a oTBeT YHTAIOT
He Ha wikare D, a na wikasre R (IBMIKOK JoJuKeH ObITh yCTAHOBJIEH Tak,

5*
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yToObl €r0 Haya/Jlo U KOHeIl COBNAajajH C HavajloM H KOHIIOM JAHHeHKH;
ecaqM wWkKanel R Her, To mepeBepuuTe ABHKOK). [losmywaror: RaTe —
TpH—ceMb. Tak xax
10—3.27—=10—3.10-°:27=0,001- 0,537,
TO OKOHYATEJbHO IOJyYaeTcs:
10—3-27=0,000537.

96. OrHoluenne MeX1y HANPSKEHUSIMU S; U S, KOHLOB JIeHTHI JeHToY-

HOTO TopMo3a aaércst GopMyJIoH:
S; 1 Sy=e**,

rae p. — Ko3((HULHeHT TPeHHsl, X — yroJ oXBara JieHTH (yept. 63) 8 pagHa-
Hax; S,=824 ke; p=0,39; x=%w. Ha#rn S;.

® Bowmucaaa Ha auHelike ewipascerue suoa

log a®b; logVab u m. n., 00HUM CA0BOM,  A0-
eapupm makozo BbLPANCEHUS, KOMOPOe MOxcem
Obimb CaMO BLIMUCAEHO HA AuHellKe, NOCMYyNaom
gcee0a mMaK: CHAYAAQ GLIMUCASIOM BbLpAdNCeHUe,
n02apUPBM  KOMOPO20 UWemcs, U no 20MmosoMy
pesyromamy bepym noeapupm. Hyoscno cma-
pamocs npu AMoM, 4modu. pe3yrbmam NOAY-
yuacs Ha wxase D. Toela, ve wumas e2o, nory-
yarom 00HOBPeMeHHO U rozapupm Ha wrase L.
[Ipumeuanune. Imom cnocob npomugo-
1OA0 JCeH MOMY, KOMOPbLL MbL NPUMEHAAL 6 aA-
2ebpe. Tam Mol CHAYANQ N02APUPMUPOBAALL, NOAYLAAL N02APUPM pe3yabma-
ma u no Hemy Haxo0uAU camblii pe3yabmam (ecau 3mo 6bia0 Hy xHo). Ha
AuHeliKe dce maKoe 8bluUCAeHUe 20pa300 doabuie 1 mpyOHee, 4em HEnocpeod-
CIMBEHHOE OMbICKAHUE PE3YAbMAMma U yoce NOMOM—e20 A02apupma.




XVI. TPUTOHOMETPUYECKHE BEJINYHUHDI

OGpaTHasi cTOpoHa IBHXKa

§ 35. BeiHeM JBuKOK M3 JIHHEHKH M DacCMOTPUM ero o6paTHYIo
cropony. Ha uell HaneceHbl TPH IIKaJbl, NPOTHB KOTOPbIX (HA IpaBoM
KOHUE JIBHXKKA) CTOST OYKBHI «S», «T», «S&T»1). 10 — MIKaJBI TPUIOHO-
MeTpUUYECKHX BEJIHUMH: IIKaja cuHycoB (wkana §), raurencos (7T) u cHHy-
COB H TaHrencos MagbiX yraoB (S&T). Bce atu mikajbl cBsi3anbl co MKaJoHd
D (ua nunefixe), Tak Ke KaK yxKe H3BeCTHasi HaM IlKajia JiorapHpMoB
(wkana L). Pasuuua ToabKo B TOM, uTO LiKajsa L HaHeceHa Ha caMo#
JuHeHKe, TaK XKe Kak M IKajga D, a TPUTOHOMETPHUECKHUe LIKaJbl HaHe-
ceHbl HA 1 B M X Ke. [losToMy, 4roGwl HCIONB30BATH HX MAapaJslilebHO
co mwkKajo#d D, HYXHO BABHUHYTDb ABHXOK B JUHEeHKY
o6paTHOH CTOPOHOH KBep XYy U YCTAaHOBUTb €ro TaK, 4To6bl
HayaJbHble H KOHEYHble JIMHHM BCEX IIKaJ coBnajgand (cM. uyepr. V, B
KoHle KHUrH). Temepb MoXKHO, ycranaBjiuBas GeryHOK HAa KaKOH-HHOYIb
WTPHX OLHOH M3 TPUIOHOMETPUUYECKHX LIKaJI, IPOYHTHIBATH COOTBETCTBYIO-
lee YMCJIO HA likaje D H y3HaBaTb 3THUM CIIOCOOOM BeJIMUMHY CHHYCA WJIH
TaHreHCa TOTO yrJia, KoTopbli Obl1 oTMeueH Ha wKajne § uau T. Onepaunus
3Ta HHUCKOJBKO HE CJIOXKHee, YeM OTbICKHBaHHE IO Jorapudmy, oTMeueH-
HOMY Ha WKasae L, COOTBETCTBYIOWIEro eMy 4HCjia Ha wkane D.

TpurouomeTpnqecxue KA Jbl

§ 36. UroOsl nosb3oBarbes wkanava §, T, S&T, npexne Bcero HyXHO
H3YUHTb MX JEJEHHS.

lllkana S

dro — caMasi BepXHss W3 IIKaJa ABHXKKA. Ha we#l genmenust uiyr or
5°44" no 90° (mouemy 1uKajsa HauymHaercs ¢ 5°44’—6yaer ckasaHo AaJjblue).
[llkana 3ra, Kak © Bce LIKaJbl JuHeHKH ?), HepaBHOMepHA U BCJEN-
CTBHE 3TOrO pasjiejieHa HEeOJHHAKOBO.

') 3nak & osnauaer cows «u»: §& T — «CHHYCBl H TaHTEHChI»,
%) Kpome wkain L.
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Ona pasgesnsiercs Ha TaKHe ydyaCTKH:

1-# yyacTok — oT Hauana go 10°,
2-i » —» 10 »  20°,
3-i » —» 20 »  40°,
4-f » —» 40 » 70°,
5-i » —» 70 » 80°,
6-i » —» 80 »  90°.

B kaXjoM M3 3THX yYaCTKOB ILIKaja pasjieJieHa Mo-pasHoMy; TakKoe pas-
HooOpasue JieJeHH i IPOUCXONHUT OT TOTO, YTO LIKA/NA OUeHb CHJBHO CXKara
K mpaBomy Koully (K 90°) — 3mauutenbHO OGOsiblue, ueM, HANpPHMED,
wkanel C 1 D.

B Kak/0oM H3 yKa3aHHBIX yYacTKOB HAHECEHBI JeJeHHs HJs Tpajy-
COB M I/l MHUHYT ([OKA 3TO BO3MOXKHO).

Paccmorpum BrumaressHo depr. VI (B konne kuur). Ha ném uso-
Opakenbl TPHTOHOMETPHYECKHE INKaJbl TakK, KaK OHM HAHECEHBI HA JBHXK-
Ke, M, KpoMe Toro, wkanel § u §& T B yBejHYeHHOM BHIE H NPUTOM
TaK, UTO pasHble yyaCTKH oTAenenbl Apyr oT apyra. (lkana T wne napu-
COBaHa, TaK KaK OHA 3HAUMTEe/IbHO MpOLIe, ¥ pa3obpaThCs B HEHd Mbl CMo-
XeM M Ge3 ocoboro ueprexka.) 3aitmémcs mkasnod §.

[pexpue Bcero HaM Hajgo pasobparbCs B [E/NEHHSIX HA TpaaycChl.
OnopHbIMH NYHKTaMH 37eCh SIBJSOTCA A€ CSATKH TPajgycoB —
310 JleleHnus, IPOTHB KoTopbix crosit uucaa 10, 20, 30,..., 80.

97. Haiinure 3TH feJieHus Ha JuHeliKe.

Kaxpplil M3 NpPOMeXKYTKOB MeXKAy 3THMH JeJNeHHSMH paslenéH Ha
necATb yacTefl IUTPUXAaMH, COOTBETCTBYIOUIMMH OTAEJIbHBIM TpajycaMm.
Ha nepBom ¥ BTOPOM yuacTKax 3TH JeJIeHHs] OTMEUeHbl LHppaMu 6, 7,8,
9, 10, 11, ..., 20)"). A

B Tperbem yuactke (¥ pasblie -— B ueTBEPTOM, INATOM) TIpajyCHbIe
JIeJlenusl pacrno3HaBaTh JIETKO: 3TO — eJMHCTBeHHbIe Y€DTOUKH, BBICTYMalO-
[ye B 3THX yvyaCTKaX 3a TOPU3OHTAJbHYIO JIMHHIO, MAYLLYIO BAOJIb ‘BCEH
wkanel. Kpome Toro, B 3-M yuactke oTmeuexbl nuppamu 25° u 35°.

98. Hafigure Bce 3TH JeJeHHS M PAcCMOTPUTE HX OCOOGHHOCTH Ha
pasHBIX YyyacTKax.

99, VYcrauosure GeryHox na Takue jejenus: 8°, 11°, 12°, 35°, 60°.
10D. VYcranosure Gerynok na 21°, 34°, 28°, 46°, 53°, 62°, 68°, 76°.

B npomexyTrkax MexAy TpaiyCHBIMH JeJeHHSIMH HaHeceHhl GoJee
MeJIKHe JeJieHHsl. DTU JeJieHdsi — pasHble B pa3HbIX yuactkax. Mol Hau-
HéM CO BTOpPOTO yuacTKa. B 3roMm yuacTke KaXibli rpagyc
(mpoMesKyTOK MeX1y ABYMSI IIOCJAE0BATENbHBIMH IPaJyCHbIMH JEJIEHHIMH)
pa3zenéH Ha WIe CcT b yacreil, Tak Kak B rpapyce 60 munyr. Kaxnce
JeJieHde, CJeoBaTeJibHO, COOTBETCTBYeT JAeCSITH MHHYTaM.

1) Ha HeKOTOpbIX JHHeHKax OTMEUEHbl TOJIbKO UETHBIE UHCJA.
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910 — nenenns | copra ma wepr. VI. [lenenust 3Tu npoposkaiorcss U B
nepeoM yuactke (cM. yepr. VI), HO Tam, Kpome 3THX AeneHHH,
HaHecewbl emé JeJIeHUss HYJ€BOT O COp Ta, JAedsiiiie MONoJiaM
NPOMEXKYTOK MEXKJy JAesneHusiMd | copra M COOTBETCTBYIOLLME, CJeLOBa-
TeJbHO, N ITH MHUHYTaM.

§00. Hadinure 3t genenuss ma mkame S.

® Hyowno obpamums sHumarue Ha credyrowee pasiudue Mescdy Oeie-
Huamu 1 copma 6 nepsom u 60 6mopom yHacmKax: 6 nepeom yuacmee OeseHuA
I copma swxo0am 3a copusonmanrbryio Aunuo, udywyo 6906 wiKaisl,
a 80 8mIPoM — He evixodam. Caedyem maxoie He nymame OeAeHUS Hyde-
8020 copma 6 nepeom yuacmee ¢ Oeaenuamu | copma (6 rcoberrnocmu 6 Havare
WKabl, 0KOAO 6°, ede npomexcymxu Meocoy OeleHUAMU HYAe8020 COpMA
04UeHb KDYnHot).

B Tperbem yuactke mesennii I copra yKe Her; 31eCb HAYT AeNEeHMs
II copra. Kamubiii rpagyc pasgenés 31ecb Ha T p M 4YacTH, H KaxmIblil
NpOMeXKYTOK Mexay AejeHuamu Il copra coorBercrByer, cilefoBare/ibHO,
ABajillaTH MHUHHYTaM.

i02. Haligure 11 neseHys Ha nHHEHKe.

Haunnas ¢ 40°, u 3TH npoMeXyTKH OKa3BIBAIOTCS yIKe CIHIIKOM KpyI-
HbIME. B 4-M yyacTke Kaxkablil rpanyc pasienéH TONbKOHAa A Be 4acCTH
no 30 MUHYT Kaxjas; 310 — geaenus IlI cop T a.

i83. Hafinure ux ma nunefige.

CaMbiMu yIOGHBEIMA SIBJISTIOTCS, KOHEUHO, JeqeHus | copra; Kk nenenusimM
II u 111 copra HYHO NpPHBLIKHYTb.

® Ymobo. ysepenro pasauuamo 6ce amu OeAeHUR, HYIKHCHO 3aMemump,
Ha CKOAbKO uacmetl pasderén epadyc: Ha 6, Ha 3 uiu Ha 2.

104. Vverorcs nu nenienus Gosee MesIKue, 4eM IpafyCHbIE, B 5-M yyacTke
(ot 70° no 80°)?

[Ipumeuanue. Ha nekomopuix iuneiikax nameui yuacmox Ha-
uuraemces ¢ 60° (a ne ¢ 70°, kax na wepm. VI); desenus 111 copma udym
moavko 0o 60°, a ¢ 60° do 80° wumeromca moavko epadycuvte OeaerHus.
Ha maxux aunetikax npomesicymox om 80° 0o 90° 06uiur0 s08ce He umeem
Oeqeruil.

Hakonen, B 6-m yuactke (or 80° mo 90°) naxe rpagycuele aeneHHs
HAHECTH HEBO3MOXHO DB HEM HaHeceHbl TOJBKO TPH WWIT P H X @, COOT-
BeTCTBYIomue no nopsaky 82°, 84° u 86°. Hanbwe 86° nenexuil Her.

Tenepp mkana § pasoGpaHa MOJHOCTBIO.

105. Ycranosure Gerynkom Ha wmkase S: 8,5°; 11,5°; 16°30°; 42°30°;
24°20"; 13°50"; 7°25"; 21°20"; 21°40"; 21°30"; 37°50"; 51°40’.

106. Ycranosure 11°24"; 15°9%".
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107. Tlpourure ormeueHHble 4EPTOYKAMH YIUIbI (B Ipajycax U MHHYTaX)
Ha uepT. 64.

1
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Yept. 64

® Ecau 6wt xopoulo pasobparu wikary 8, éam Oydem AeeKO yceoumo
cmpoerue wkar S & T u T, a emecme ¢ mem U 8bINOAHAMbL 68Ce MPUSO-
HOMempPuUYecKue BbIMUCAeHUSA. 3HAHUE WKAA — OCH08A C4éma Ha AuHelKe.

llikana S& T

Ixana §& T mnpome mxanst §. OHa mocTpoeHa MOUTH B TOYHOCTH
TaK Xe, kak wkasnel C u D. Paccmorpum eé€ na ueprt. VI (cM. BKielKky
B KOHIIe KHHrH). CaMmble KpyIIHble JeJeHHs, HAYIIHE yepe3 BCIO LKAy —
rpajycHbie. OTH JeJieHUs] OTMeueHbl nudppamu I, 2,..., 5 (mukana S& T
OXBaThIBaeT npomexyTok ot 0°34,38” 1o 5°44” — 1o Toro mecra, ¢ KOTOPOro
HauHHaercs lKaJga S).

108. Haiinure rpagycubie nejieHust Ha JHHEHKe.

Kaxnpiil rpagyc no Bcefi mkane 8§ & T pasgenén Ha 6 vacred wrpH-
XaMH, OTMeyalomuMu gecssTKH MHUHYT. Urpuxu sty Bo Becex
yuacTKax wKaJbl (CM. uepT. V) 1aJeKo BBIXOAST 338 TOPH30OHTAJIbHBIE JIH-
HMH LIKaJbl (fanblie, yeM Bce ApyrHe B JAHHOM Y4acTKe); KpOME TOro, He-
KOTOpBIE H3 HUX OTMeueHbl LU(ppamu: Aenenusi, coorsercrayiomue 0°40” u
0°50, n uépTOUKH, OTAEJI STIOIIKE MOJMOBHHBI rpajycos: 1°30" u 2°30";...;5°30".

109. Haiinure 3TH fenenuss Ha JHHeHKe.

110. Ycranosure Ha wxage S& T: 1°207; 3°40"; 4°; 4°30’; 5° 5°30";
5°40"; 1°50°.

HecsaTku MUHYT pasfie/ieHel Ha Gojiee MEJIKHE JIEJICHHsI, HO 3TH JeJIeH s
y’Xe He OJMHAKOBbl: B NEPBOM yyacTKe (OT Hayaja fo 1°) jpesenusi upyr
yepe3 MOJMHHY T bl (KaXIblH JIecATOK pasfeséd HAa JBAa AL AaTh
yacTe '), Bo Bropom yuacrke (or 1 jo 3°) mesienusi UAyT uepe3 o 1 H y
MUHYTY (kaxubld necsiTok paszfenét na 10 yactefi), B TpeTheM yuacTke
(or 310 5°) —uepe3 fBe MHUHYTH (HeCATOK pasienéH Ha 5 yacrefy)
M, HakoHel, B 4eTBEpPTOM (OoT 5° 10 KoHUA) —uepe3 NATb MHHYT
(mesrenve Ha 2 wyacrh) ?).

1) Ha nexoTOpHIX /MHeHKax 3TH JAeNeHHs HAYT uepe3 OfHY MHHYTY.
%) [lonesHo cpaBHUTL 3TH AeJenus ¢ nenenusivu I, 11 u 111 copra ma wkanax €
D (ctp. 19, uept. II B KoHue KHHIH).
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f11. Orbiure 3TH AeneHusi Ha JuHefKe. PaccMoTpure nsiThie fesieHHs
cpenn genenuit I copra. Uem onu orimyaiorcsa?

112. VYcranosure Ha wkame S& T: 1°27°; 2°13"; 2°19’; 3°6'; 4°31’,
5°57; 5°23"; 2°51730""
"
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113. Ipourure oTmeuennsie yrabl Ha wKate S& T Ha yept. 65.

® B cayuae nedopasymeruil co wxaramu S uauw S& T ryxno obpa-
wamocs k 4epm. V.

Hlkana T

Sra mxana (or 5°44’ no 45°) — camas mpocrasi U3 BceX TPHUIOHOMeT-
puueckux wkan. Ona pasjeseHa Ha IPajychl W HA MX IIECTble YacTH
(necsiTKM MEHYT), H, KpOMEe TOrO, B JIEBOH MOJIOBHHE KAk (10 20°) Kax-
Jas 1ecras 4acThb pasjesena euié nonosam (narb MuHyT). Eciu Mbel BHE-
MaTeJbHO PacCMOTpUM €€, TO JIETKO B Hell pasbepémcs.

i14. Haiigure rpagycubie nesnenusi Ha wKage 7. IlporuB Kakux us
HHX CTOSIT LH(pPbI, IPOTHB KaKUX LU(Dp HET?

115, VYcranosute Ha wrkage T: 14°; 28°; 33°; 44°; 45°; 7°30"; 10°40;
21°507; 9°35"; 6°23"; 27°35"; 36°23'.
116. ITpounraiire orMeuenHsle yrusl Ha mkane T (cM. yepr. 66).

Kak nafiT CMHYC M TaHreHC JAHHOrO yrJa W, o6paTHO, Kak M0 CHHYCY
HJIM TaHTeHCY HaiTH yroa

§ 37. Kak yxe 6bu10 ckasaHo (cM. crp. 69), Bce TpUroHoMeTpHUECKHe
WKaJbl cBA3awbl co wkajgoll D. Ho, mpexpe uem nmepexoiuTb K moapoG-
HOMY pas3bopy 3TOH CBsI3H, HYXKHO OTMETHTb CjeJylomiee OOCTOSITeIbCTBO:
Ha [IKanax CYETHOH JiMHEeHKHM MOXHO, KK Mbl y2Ke OBOPHJIH, YCTaHABJIH-
BaTb J1 0 G bl € 4 M CJ a, NpHUeM KaXKIbl wTpux wKanel D usoOpaxaer
He OJ[HO Kakoe-HHOYIb onpelenéHHoe yucio (Hamnpumep, 2,43), a Bce yucJa,
MoJyyaeMble U3 HEro yMHOXKEHHeM Ha Jio6yro cremeHb gecsitu (4 0,243,
n 24,3 n 0,0243 u 1. 1.'. Copcem unaye o6CTOMT OeJO, Koraa mikana D
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HCTIONB3YeTCS JJIsl OTBICKAHHS] CHHYCOB H TAHTEHCOB YIJIOB, HaHecéHHBIX
Ha wkanax §, Tuan § & T. B 3tom cayuae wkany D 0pHXOAHTCS pac-
CMaTpHBATbL KaK OXBATbIBAIOMYIO YK€ BIIOJHE ONpele/EHHbIH HHTepBal
¥ Kaxjof eé uyépTouke CTaBHTb B CCOTBETCTBHE TOJ bKO OJXHO
YHCJO, TAaKk KakK $CHO, YTO Ha BONIPOC, KAKOB, HaNpHuMep, sin 35°,
MOKeT ObITb TOJIBKO OJIMH OTBET.

Ilkann § u T nanecesbl HAa Junelike ¢ TeM pacuyéroM, yTo HaA wWKaje D
naxonsitcs uucaa ot 0,1 go 1,0. U rak kaxk

sin 5°43,77' =0,0298 ~ 0,100 } .

tg 5°43,77' = 0,1003 ~ 0,100 (B mpedesax TOYHOCTH JHHEHKH),

sin 90° = 1,000, ’

g 45° = 1,000,

To mosyuaercs, uto mwkana § oxsaresaer yrasl ¢ 5°43,77" 10 90°, a mkana
T — yrab ¢ 5°43,77" jo 45°.

[likana S& T siBaserca Kak Obl npoposxKennem oGeux mkan (§u 7T)
pneBo. Tak kak yxe npu 5°43,77° 3naueHusi CHHyCa W TaHleHca B [pe-
neJjiax TOYHOCTH JIMHEUKH COBMAAAIOT, TO SICHO, YTO M NPHU MEHbLIUX yriax
oHH OyAyT COBHAaTb. ITHM H OODBACHAETCA, YTO Al [POAOJIKEHHS
IByx wkajg (§ u T) ynorpeGiena TOJNbKO O HA MWKaaa
S & T. ConocraBasia mwkany D ¢ 3TOH wKaJgoH, Mbl JOJXKHbl CUHTATD, CJie-
JOBAaTeJIbHO, MpaBylo eluHuIly wkajs D (eé npasbiii konen) 3a 0,1, a Je-
Bblli, B TaKOM ciyuae, oueBHino, 3a 0,01 (B mecsitb pas menbiue). llkana
S& T xak pas u nauunaercs ¢ 0°34,38', rak kax

sin 0°34,38’ = 0,0099998
g 0°34.38' — 0,0100003 | = 0,010000.

Uro6rl ayumie pasobpaTecsl B 3TOM, pacemorpum uepT. 67. Ha ném
mrkana $ & T capuHyTa BAEBO OTHOCUTeNbHO WwKan § ¥ T, ¥ noj Heli Havep-
yen cooTBercTBylomKH orpesox mkajel D (or 0,01 no 0,1); na camom aese

0°34'

Sa&T

[ I | ]

0 0' 002 003

Ha JuHelKe, KaK H3BeCTHO, BCe TPHU IIKAJbl pacmosoXKeHbl ONHA MOA ApPY-
rod, W pasHULA MEXJy HUMH (IO OTHOLUEHMIO K LIKaJje D) cka3sbiBaeTcs
TONBLKO B TOM, YTO, MpuMeHsisi mKaay D napasjenbHo ¢ § uian T, mbl
Zosknbl cuntath e€ uaymweil or 0,1 g0 1; mpuMenss e e€ OIIOBPEMEHHO
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c8§& T —or 0,01 no 0,1. Temepn Ge3 BCAKOro TPYAa MOXKHO OTHICKH-
BaTh CHHYChl U TAHIEHCHl 3aJaHHBLIX YIJIOB. Bcé neso cBopurcsi K Tomy,
4TO0bl, YCTAHOBUB HA OAHOH M3 TPEX TPUrOHOMETPHUECKMX [KAJ AaHHBIA
yTOJI IOCPEJICTBOM BH3HPHOI JIMHHM OeryHka, IpouecTb Ha wKaJne D Be-
JIMUHNHY CHHYCA WJIH TAHTEHCA, OTMEUYEHHYIO TOH ’Ke BU3HPHOU JHHUEH.
ITpumep 1. Haiitu sin 40°.
Berynok crassir mporus 40° ma mkane §. Ha mkane D uwrator

(uepr. 68): mMecTb—uyeTH pEe—TpH.

40°

L LRy R RN R R RN NN RN RN RN RN R R AR RN RN AR AR AR RN R E R AR RARRRRARRRRARRRRRRAY
|I7 I’B Js ! 2‘0 ! 2[ T z‘z ! 2‘3 ! 2\4 ! 2\5 ! z\e \ 2\7
A P N
T T O T T O T T T
[T ARRERRRREERRRR RN TR EURRARIOIY
5
1
OITITITTITTT]]
3|0 1
llllllllllllllllll T
ENANNEEREREE II (LT I] gL

Uepr. 68

[Tomust TO, YTO OBLIJIO TOJBLKO UTO CKA3aHO O BEJHUYHHE uHce] Kajabl D,

[OJIy YaIOT:
sin 40°=0,643.

15°

RN RN AR AAANAARA SRR NEALEE AR AR AN AR RAARE RAAA R RAARARAIARAARARARARRARASRARARNARRARRARARAARARARRARARRANAAN]
LALLEY LAY ALY ALY LAAEI SELE LM LML RALRAMALAL AR VAL RN A AR DAL A ML AA M M

L
Iy LTI O

0,268

Yept. 69
ITpumep 2. Hafitu tg 15°.
Berynok craBar na 15° wxanw 7. Ha mxkane D unraior (uept. 69):

ABAa—IeCTb—BOCEMb:
tg 15°=0,268.
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[Ipumep 3. Haiiru sin 3°.

Tak kak 3° mempme 5°43,77’, wmpl craBum 3° ma mxate S& 7. Ha
wkane D uyuraem (uepr. 70): @ a7 b—J Ba—Tp H.

30

vr’l”lﬂvvl”lrl I”"’['”'lr'"l”'”'”
8 °

IJII|I|r|||‘Vll“llll‘l!(\\\II\‘ll\'\‘\‘\\\\I\\\\l\‘é\\\\\\\\\\ —
vz 1 l

w = ﬂ
% 9 0 2% 330 Ago 5%0 8%0 700 sgo sgmguo
20 30 40 120
S EARENNERRANAIIRRRRILN IllllllllllllllIIIIIIIllllllllllIlllulllIIlIIIIIIIlIIIlIII
I [T lll{ | O T I
2 30 30 8 30,30 705 35" S
Y
T ottt Il T S&T
| NIRRT | A I A I T A T
T I T AT T T
TP L L T T
5 é" 1 P 1 8 T 1 M
W7 \8 19 ,0
0,0523
Yept. 70

[Momusi, uto ans wxansl § & T uMcaa mwxansl D uayr or 0,01 xo
0,10, mosnyyaem:

sin 3°—0,0523 = tg 3°.

1§7. Hatita sin 36°; sin 42°30’; sin 16°15;
118. Haiitu tg 8°37’; sin 5°51"; tg 26°18’;
119. Coobpasure, KaK HCKaTb COS a.
Ykaszaunue, cos(90° a)="7"
120. Haiiru cos 73°30"; cos 46°20";
121. Hafitu x, ecau:

tg 17°50".
sin 2°37’, tg 1°12,6".

cos 23°.

tg x=0,264, tg x=0,1965,
sin x=0,67, cos x=0,312,
snx=0,136 sin x=0,0263.

1292, Bruncaurs arctg 0,3; arctg 0,96; arcsin 0,165; arcsin 0,0355;
arctg 0,0725; arccos 0,01575.

Ykasaune. Ecin arctg x=y, to x=tg y.

[Ipumeuanune. Bo Bcex ciayuasix BbIUMC/IEHHS OODaTHHIX Kpy-

roBeiXx (PyHKLHH TpeOyeTcsi HAHTH MX HAUMEHbLUHEe IOJIOXKHTEJbHbIE 3Ha-
YeHHH.

@ Brumameavro caedume, 8 0COOEHHOCU NPU BbILUCACHUL 0DpamHelx
Kpyeosolx QyHKyud, 3a mem, Ko20a HYydKHO noivsoeambcs wikaroi S& T.
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® /H nomHume
MMPABUJIO O CUHYCAX U TAHTEHCAX

CuHYyCHl M TamreHcel yrjos mkajibl § & T 3ak/iOueHsl MeXAy o I-
HOH coTo¥ M OAHOH mecsaToOH.

CuHyChl H TaHI€HCH YIJIOB IKajabl § M WKajbl 7 3aK/IIOYEHbl MEXLy
OXHOMU gecsaTOH M efuHHIEH.

JleficTBHSl C TPUrOHOMETPHYECKMMH BeEJHYHHAMH

§ 38. MMpumep 1. Bpumcanrs 2-tg 15,

Iisi pelnends 3ajaunm MOXHO, KOHEYHO, 3Has, uTo tg 15°=0,268
(cM. mprmep 2 § 37), BbIHYTH JABHIKOK, BCTABHTH €0 JIHIEBOH CTOpOHOH
B JIHHEHKY M OOblYHBIM 06pasoM MOJyYHTh Ha wKanax § u D npousseje-
nHe 2.0,268=0,536. Ho moxHo caenarb ropasgio npome. He nepeso-
payHBas JBHXKa Ha JHIEBYI CTOpOHY, CABUHYTb
€ro BIPaBo TaK, yToObl HAYaJIO WKaJbl T NpHILIOCh Kak pas Haj wu(ppoii 2
wkanet D. Torpa nporus 15° wkanel T Ha mkane D Gyjer OTBeT: 0,536
(uept. 71). Tlouemy 3To Tak,— sicio. Korxa ABHXKOK CTOSJI Yy HAC B TaKOM

tg15>0,268

15° T

: i — Iéstaslz-'tlﬁ::h
{2-n%zaa}=0’536

Yepr. 71

HOJIOMKEHHH, uTo Havana mkasasl T u mkanst D coBnananu, To 15° Ha mkane
T npuXOAUJIHCh KK pa3 MPOTHB YKCJIA 0,268 na wkane D, T. e., Ipyrumu
CJIOBaMH, OTpe30K wwiKajel 7 or HawyaJgaa Jo 15° B TounocCTH
paBeH oTpe3ky wKam D (uy, uto 10 Xe, wKanb C) or H a 4 a-
aa jgo 0,268. A pas tak, To COBeplleHHO Ge3pasjiMyHO, KakKoi ymorpe-
OuTb WTPHX AJsl [OJYYeHHs TNPOH3BEAEHHS: WITPUX JH «15° mkaner T
uau wrpux «0,268» wkans C.

123. Ilpomenaiite 3TOT e NpuUMEp Ha JHHeHKe. 3aTeM BBIYMCIIHTE
1,6-tg 11°30"; 2,42-tg 21°15’.

124. Bruucaurs 5,65-tg 36°.

B mocsenueli 3ajave Hajo HAHTH cHayaja, yemy pasen tg 36°, sarem
oOLIYHEM CIIOCO60M HAATH NpPOU3BEJCHHE H IOCJe 3TOro, CPaBHHB 3TO
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BBIYHCJICHHE C BBIYHMCJICHHEM, NPOJEJAHHBIM B NPHBEAEHHOM BbIIC NpH-
Mepe, coo0pasHuThb, KaK HAHUTH NpOM3BEeJEHHe, He IepeBOpauyHBast ABHKKa
JINLIEBOH CTOPOHOH.

© [[19 mozo umobsL Ae2KO U CB0G00HO 00PAAmbCs O WKAAAML MpUeo-
HOMeMPUHECKUX BeAUHUH, MOJUCHO npedcmasiame ux cebe max: wkaiter S,
T, S&T, amo—ma oce camasa wrkara C, KOMOPY Mbl NOCMOAHHO YHO-
MpebASAL OASL YMHO KCEHUSL, HO C HA3BAHUAMU HUCeN, KAK Obl nepesedérnHbimu
HQ UHOCMPaHHble A3bIKW: A3bIK CUMycos uiu maneerncos. Hanpumep, no-
o0biHOMYy MbL wumaaw Ha wkaze C: 06 a—uwecmov—e0ce Mb, a Ha
wranre T mom e camblil Wmpux Mol Ha3bIBAeM HA A3bIKE MAH2CHCO8 MAK:
mauneenc namuadyamu epadycos. Ho om amoeo Haul
€nocob 00paLLeHUsl CO UMPUXAMU He MEHACMICA; eCAU HAM HY JCHO b4 UCALIMb
soipadicerue: 2-tg 15°, mo amo we cocmasasiem 045 HAC 3amMpyOHeHULl: Mol
noAb3YeMcss 048 NOAYUeHUs npousgederus, Kax u eceeoa, wxaramu D u C,
HO MAK KQK 6MOopoLl MHONCUMEeAL HAM HA38aH HA s3vike marneercos (tg 15°),
mo, umobst u3bexcamb npedsapumesbHoe0 nepesoda 3moz0 HA36AHUSL HA
00bluHbLll A3biK, Mot Gepém emecmo wikarst C eé nepesod Ha [A3biK MaH-
eercos, m. e. wkary T, u Ha Hel cpasy HAXO0UM mMOmM WMPUX, KOMO-
polil HaM HA38aH.

[Ipu BCeX BBIYHCJEHHSX C TPHUIOHOMETPHUECKHMH BEJHUUHAMHU CO-
XpaHSIOTCs, KOHEYHO, B IOJIHOH CHJjie NpaBHJia O MOpsiIKe IPOU3BEIEHHUSs]
1 yactHoro (cM. crp. 27 u 30). UroOsl JIerKo UX NPUMEHSTh, 3aMETHM, YTO

[Topsimok umcen') wkansl § v wxansl 77 paBeH Hy JaI0.
[Topsipox uucen wkasabl $& 7 paBeH MHHYC ejHHHUIE.

[Mpumep 2.
60,5
g 38°20°

YroGel pasgenntb 60,5 na tg 38°20°, mocrymaior Tak, Kak ecau Gl
mxasna T Oewmia mxanoit C, T. e. craBar 38°20° ua wkane T nporus 60,5
Ha wkane D. [lporuB konua wkasnel T (efunuiiel, Tak Kak tg 45°=1)
4uTaloT Ha wKage D (vept. 72):

CEMpbp—mMEeCTb—ISATBb.

[Mopanok — 60,5 —nBa, nopsifok tg —H ya b, ABHAKOK MOMWIES
BJ € BO, 3HAUUT, NOPANOK yacTHOro: 2 —0=2.
OrBer:
60,5

m=76’5'

Yy [log uvcnamu wkan §, T u S &7 HOHHMZ!}OTCH BEJIHYMHBl COOTBETCTBYIOUIUX
CHHYCOB M TaHIeHCOB.
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[Tpumep 3. Haitiru A=1,46-sin 56730".
s Tak kak 56'30"" <(5°43', 1o mam mpugércs ymorpeGasTh LKAy
&T.
Hnst ymuoxenust crasum eé wawaso nporus 1,46 mkann D (uepr. 73)
n nporus 56'30"" umraem Ha wkaze D: ABa—UYeTblpe.
38°20’
'/ll’,I;llllllll"elIlllllll‘,nllll[llllzléllll”llzl-'lll‘r[lrléél
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' 50 [N 70, 80 S
, 480 3 L5
H”IH“IIH} T ITOTTIT] TT1TTT S&T
-
I — T— g
Wnnminmhﬂ Ao
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1,46 0024
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Mopsanox 1,46 —o 1 v H, nopanoK sin — M u u yc¢ oxaunu (wkana
S& ), asuxox nowén Bmpaso, NOPSIIOK  NIPOU3BCACHHSI:

[I4+(—=1D]=1= —1.
Orset: A=0,024.

#25. Boiuucaure S=5,75-sin 26°; = 1,23

Tgaee

— a=20,5-1g 36°20",

sin 3° °*
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126. B npsMoyrosbHOM TpeyrojbHHKe (4epT. 74) AaHo

a==15,3 cu; A=23°5; b="
a= 7,61 » B=236°20’; b="?
a=10 » A=232°; b—"?

c=32,b » A=16°40"; a="?

=26,8 » A=86°53"; b="?
a=0,082; A=2°35"; c="?
a=2,62; B=165°; c="

Uept. 74

127. Ha nporsikennn 200 M 10 ropH3oHTaNH (uepT. 75) popora omy-
ckaercsi mog, yraom 1°30" x ropusonty. Ha xakyio riyGuny A omycrur-
Csi MOJIOTHO JOPOTH B KOHIIE CIycKa?

200

1°30,

"' N7 Z, P % “—
“luri&l] ’{‘h,/‘.’//,,‘(//,“

Zl ), gy L L R
4y Pl g »

N
il ey

UYepr. 75

128. Haiitu ctg 30°.

1

Ykasanue. ctg 30 =150

® [loaesro samemume pewenue 3a0aqu 128. Imum cnocobom met mo-
MHCEM UCKQIMb KOmaHeeHcol, X0oms odaavuie Mot NO3BHAKOMUMCA U C dpyeu/uu
NPUEMAMU HAXOHCOEHUS KOMAH2EHCO8.

129. Haiitu ctg 40°, ctg 27°40’, ctg 6°15°, ctg 2°37’

130. B kakux mnpefenax 3akKJIOYEeHbl KOTAHI'€HCHl YIJIOB, HAaXOHs-
mpxcst Ha wkajae 7T7?

131.. Haiitu tg 72°.

YkKasaunue. tg 72°=ctg (90°—72°) =ctg 18°.

® 3amememe pewenue sadauu 131,

132. Haiiru tg u ctg rakux yraos: 50°30"; 56°;61°10; 82°15"; 86°11°,

§ 39. B rex cayuasix, Korja mpHXOLUTCS BBIUMCIAATbL BbIPAXKEHHs, B
KOTOpbIe BXOJMT NPOU3BeJECHHE HJIH YAaCTHOE CHHYCOB H TAHTE€HCOB, MOXKHO,
KOHEYHO, MPHMEHSITb BCe Te NPHEMBI, KOTOphbIe OblIH yKasaHel B § 21 (koM-
OHMHHpOBAaHHBIE JEHCTBHS).,
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[Mpuwmep. Brruncaurs 71:% .

BriparkeHHe 9TO MOXKHO BBIUHCJASITH TaK, KaK BBIYHCISIOTCS BBIpAXKe-
a-b

HHS BHJA — (cMm. § 17). Tlpexpe Bcero, geasr 0,65 na tg 24° (1. e.

ycranaBausaoT 24° mkans 77 nporus 0,65 na mkane D, yepr. 76) u

22° 24°

FTTTTT T T iy TgrrfTrTT T AR RARAR AR RARAARALL!
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1#0 . 2
P " n .3|0 n 4|0
CTITIrIT L Hlllilil t T T
][Ull]l[ll I [IITTTH IIIIIIIIIIIIIIlIIIIlIlIlIlllIIIIIIIIIIIIIIlllllllllllllllllhl
3 19 20 25 35 0 60
(A T (AR AR | | 4 ) 3
ﬂIL'D]IL'EEEEtI o IIIlIHIHHl I lllhl([lllllllll!mIIIIIIHIHIIIIIHHIIH u_LLUJ.LLLLmJ.LLLLLLIiJ.U.LLUJ.LLu_L
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!llHHIllH!IIIIllIHIHIIlHIIIlI[lIIll|IIIHHIIIHI|IH .Illlllllllll W IlII|l|lllllulll
7 % g l 1l) 0
9 ,0

0,65
Yepr. 76

YHTAIOT OTBET Ha [wKane D nporus 22° wkansl T (310, KaK y»Ke H3BECTHO
o a-b
N0 BbIYHCJEHHIO BblpaXKeHUH BHJAa — , 9KBHBAJEHTHO YMHOXKEHHIO 110-

0,65
JIy4EHHOTO0 4acCTHOTO tg 24° Ha tg 22 ). Hdrator: 1 9 Tb—Ja€B ST b,
OrseT: 7=0,59.

Iopsinox 7m, O4eBHAHO, HYJb, TaK Kak ]'IOpﬂlIOK 0,65—HyNb, NOPAZOK TaHreHCOR
TOXe HyJb, H, N0 npaBuny, nopapok 1=040—0=0.

i33. Buuncaurs:
0,6-sin 31° . ’.
_m_ 9 1,4-511‘1 12°'tg 10030 »

4,85.5in26° _ 106- tg 2°40’
g 89°40° * g ls°a0’ *

§134. Haiitu
A=sin 15°.sin 20°;

__sin 2°.sin 3°-sin 40"
tg 10°-tg 20° ‘

6 Cu@Tnas auHelika
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135. Kosadduument mnosnesnoro melCTBUS YepBAUYHOH mepejayd
(uepT. 77) BBIuKCAsieTcsT NO QopMy.Je:

__0,9tg8
b= TgG+0n’
rie 8 — yros moxbéMa 4epBSIKA, a p — yros TpeHus. BrluHCIUTB 7
s B=4°up=06°.

Yepr. 77 UepTt. 78

136. KakoB mokasaTesib NPeJOMJIEHHS CTEKJa p. OTHOCHTEJNbHO BO3-
JIyXa, ecjH yroj najeHus Jydya o paBeH 35°, a yrosa IpesoMJEHHs
1=21° (uepr. 78)?

- Sin a
~ siny

§ 40. Tlpu TpuroHOMeTp MUECKUX BEIYHCJIECHHUSIX OUeHD ITOJIE3HO NpHUMe-
HATb BCE TO, u4TO GBIJIO CKA3aHO O NPONOPUHSX A1 OOBIKHOBEHHBIX Bbi-
gucyienud (ctp. 34, § 18). B wactHocTH, 0COGEHHO NOJI€3HO IOMHHUTD Npa-
BHJIO O paBeHCTBE BceX «Jpobeii»,00pa30BaHHBIX CTOSMUMH APYT NPOTHB
Ipyra uucaamu wikan C u D (ctp. 34). Tak Kak Mbl yxKe 3HaeM, 4TO, NpH-
mensd wkanel 8, T uau § & T, Mbl nosib3yemcs Tok ke wkanoi C, ToNbKO
nepeBefEHHON Ha APYro# sI3bIK, TO JErKo OyAeT cooOpasuThb, KaKue CJej-
CTBHS OTCIOZa BhITeKaloT sl 3STux wkan S, T u S& 7.

YcTanoBUB, HANpHUMep, ABHXKOK TakK, Kak 3TO ciejaHo Ha uepT. VII
(cM. BKJIefiKy B KOHIIE KHHTH), Mbl [IOJIyuaeM, UYTO

tg5°43,77’  tg6°55’ g 9°25’  tg15°15’  tg21°20’  tg30°30°

1,46 1,77 2,42 398 570 860
_ tg 34005
- 10 -

Wnu emé, tak kak tg 5°43,77'=0,1, MOXKHO HanucaTb, 4ro oOmas

BEJIMUKHA BCEX THX OTHOIUEHMH €CTh:

01 1

1,46 146 °
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137. Cnenaiite Takyio ycranoBky, Kak Ha uept. VII, y ce6s Ha Ju-
HeilKe M TpoBepbTe, NPaBMJbHO JH 3alHcaHbl OTHOWeHHA. Cpasuure

¢ gepr. III.

©® 3amemome, umo

a) Koeda moul nucaiu awanrocuuHple pageHcmea OMHOWeHUL 043 WKaA
C u D, Mot mocau 6pamo ¢ wucaumensnx 0pobeli 4UcAQ pasHolx nopaoKos,
cAe0s Auulb 3a mem,umobol 60 6cex «0p00X» PA3HOCMb NOP LOK08 HUCAUMEAS.
U 3namenamens boiaa nocmosrtol. Tenepo y HAC 6ce yUCAUmMEAL 00HO020 U
moeo e nopadka (nopadox maneerca Ha wxasre T — Hyav), noImomy Mot
U 6 3HameHameaax 00S3QHbL NUCAMb HUCAQ O0H020 U MOeo Jite nopadka.
Moonro, nanpumep, nucame:

tg 6°55/ tg 92925

17,7~ 242 T

HO nucamo
tg6°55"  tg9°25’
77 2,42

Heavss. TIpu smom Hado, 00MaKo, NOMHUMb 00 UCKAIOYEHUU, YKABAHHOM

a
Ha cmp. 30 u KacaroweMcs OMHOWeRUs 6uda ~ , K020a 6 3HaMeHamere

cmoum npasas edurnuya (npaseiii kKoney) wikaror D. Tax, Hanpumep, 6 Ha-
NUCAHHOIX BblUie OMHOUEHUSX

01|  wkana S |1
tg5°43,77"  tg6°55
1,46 - LT 0|  wrkana S&T |03
_ tg9°%5 tg 34°25/
T e T T 0 0 wram T 1
8ce 3HameHamenr 00H020 U mo20 Yepr. 79

e nopaoka Kpome nocaedHezo.
Hckarouerue amo He cozdaém, 00naxo, Goabuiix 3ampyorenuil, max Kax
6cee0a 1eeko coobpasums, Kaxoe 4ucao 004 JHCHO CIOSMb 8 mMoM UALL dpyeom
OMHOWEHUL, CPABHUBAS 20 C COCCOHUMLU.
6) Ocoberto uacmo npuxodumes noAb30BAMbCA nepsuim U NOCACOHUM
OMHOWeHUAMU U3 HANUCAHHO20 8blle PAOA, M. €. OMHOWEHUIMU MUNG:
0,1, tga 1

’ ’

a 1 a

YUmoBbL ¢ ydobcmsoM npuUMeHsMs RPABUAG O NPONOPYUAX K MPULOHO-
MEMPUHECKUM WUKAAAM, HYIHCHO NOMHUMb, 4mo (uepT. 79)
nawanro wxar 8§ u T coomsememsyem 0,1,

KOHey — » SuT » 1,
Hawaro wkaret S & T » 0,01
KoHey — » S&T » 0,1.

6*
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I[Ipumep 1. Hafitu yron x, suas, uro

tgx 3

tg19°30° ~ 5 -

[Tosb3ysich mponopuueli, Mbl MOMEHTaJbHO periuM 3Ty 3axauy. Oue-
BHU/JHO, YTO

tg x _ tg 19°30/
3 5 ’
[Tosromy ycranaBauBaem 19°30° wkansr T npotuB 5 Ha mwkane D
Torna mporus 3 na 1wKaje D okaxercss HCKOMbIH yros Ha wkane T
(sepr. 80). B nannoM cayuae x=12°

(

l

T 19°30’
| | | | T
T [ T | T T T T7
J 3 5 |
Yept. 80

§38. Haiitu x u3 paBeHCTB, NPHUBOJAS MX K BHAY NpPONOPUHI

tgx tg9°20’ 1,09 |
2) g6 = 2— 2 0) Tgr = mes
sinx _ 3 . o.
) W-——-“S‘ y F) 8'tgx——2,24'tg3l )
sinx 2
) tg27° — T

3 2
139. Haiitu arctg — ; arctg - ; arctg 14 ; arcsin —.
7 9 15 5
Ykasaunmne.

Ecan arctg = =X, TO 3TO 3HAUMT, 4T0 tg x =
A 3To MOXHO HamnucaTth B BUIE

3
==.
tgx 3
T T
HJIHN
tg x 3
tgd5° — 7

@ 3amembme, umo 60 scex 3adaqax, KOmopsle Mot celiuac peuwlaiu, 6vi0
8bINOAHEHO mpebosarLe 0 mom, 4mo nopAdKL sHamerameneti 8 0pobax

tgay  tgao,
a; - -

as
004 2cHbL Obtmb 00UHAKOBLIMU

Kak 6piTb B TOM Cjyuae, KOrja 3TO He TakK, — Mbl cedyac YBUAHUM,
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Paccmorpum uept. 81. Eciiu MBI IOCTaBUM JIBHXKOK B TaKOe e M0JO-
»KeHHe, B KaKoe OH mocrasjeH Ha uepT. VII (mauano Tpuronomerpuue-
CKHX UWKaJ NpOTHB uépTouku «1,46» mxansl D), HO BMecto wkann T

- 34,38 (tg 34,38°= 001)

o 1

as 57 i< VA A TS v4 % 3 S&T
P | [ ! [ Nl
] 1 | { T T —
] 1 146 17 242 3% 576 860 10 I
UYepr. 81

Bo3bMéM mkany §& T, TO, OUeBHIHO, HA TOUHO TAKUX K& OCHOBAHHUSIX.
Kak ¥ s mKajae T, CMOXKEM HANHCATh psiji paBeHCTB Y):

0,01  tg4l,6’ tg57" _ tg1°33,77  tg2°14' g3°22,5"  tg3°5%
1,46 1,77 ~ 2,42 — 398 ~ 570 ~ 860 10 °
Ho

0,00 _ 0,1 1 0,1
1,46 10

M, TaKuM 06pa3oM, Mbl MOXKEM NP HP aBHSATb BCE OTHOLIEHH 4,
noaydyeHHbe Aasi mKaao S&T, u Bce oTHOWE -
HUfA, NoJyueHHBbEe JJad WKaabn 7, ecau yBeuJHu-
yuM 3HamMeHnaTenu nocaepunux B 10 pas.

B camoMm jeJie, 04e€BHAHO, 4YTO

tg 6°55’ _ tg9°25’ _ tgl15°15” _  tg34°25’ _ 0,1 __

17.7 %42 — T 7598 T — 100 ~ 146
_ tg4l,6°_ tgh7'_tgl1°33,77  tg3°55’ 0,1

— 1,77 T 2,42 7 3,98 T 10 T 14,6 °

BrIBOIL U3 3TOTO TaKOMU:

Ecnu B nponopuusix

tga,  tgay, tgap

a; Qa, ap
3gamMeHaTeJJd He BCe OJHOro Nnopsiika, a ABYy X pa3JdHYHBIX, OTJH-
YAl M UXCs Ha e IHHHUI Y, TO YIJBI, COOTBETCTBYIOmMHEe OO b W UM
3HaMeHaTeasM, OyIyT HAXOAUTbCS NPOTHB HUX Ha wkaxae T, a
COOTBETCTByIOmMHE MEH bW UM 3HAMEHATEN AM—HA WKaaeS&T.

1) tg 34,38" = 0,01
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Mpumeuanne [. OueBniHo, aHajorWuHOe NpaBH/o OyJleT CpaBeAlnBO A4
wxaae § 1 $& T B NpUMEHeHHH K NPONOpPLHAM:

sine; _ sinag __sinog

a; a, ap

IMpumeuanue II. Ecaw mo cmeiciy safaud GOJBIIAM 3HAMEHATENAM YiKe
COOTBeTCTBYIOT yrubl wWwKadb § &7, TO, OYeBHAHO, NPABUJO ITO NMPHMEHATb HEab3s.
Hanpumep, nponopuuio

sinx  sin3°
3 770
YCTAaHOBHTb Ha JIWHelKe, MOMb3ySCh STHM NPABHJIOM, HEBO3MOKHO

pumeuwanue IIl. Hago uvMeTs B BHAy HCKMOueHHe, CBSI3aHHOe C MpPaBOH
equHuLed wmKaael D.

Yrolbl JIETKO 3alOMHUTbL 3TO OCHOBHOE npaBuJjo, 3aMeTHM, UYTO Ha
wkase S& T momemaroTcsi MaJ e HbKHe yTJab, a Ha mKage §
(mnu T) — cpaBuuresbHo 6 0 1 b M e. Torjaa npaBu/Io MOXKHO c(op-
MYJHpOBAaTb TakK:

® DLoavuum yeram omeeuaiom bosvuiue 3HAMEHAMEAU, MANCHOKUM —
ManeHbvKue.

[Ipumep 2.3nag, yro

tgoay _ tga,  tgoy  tge, _ tg20°
2 T 73,6 17,1 8,5 50 °

HABTH YTJB 04, Oy, Og, 0.

Pewe nue. CornacHo npaBuily O 3HaMEHATesNSX, Yroa a, Gyner
Ha wkaje T, ocranbHble yrabl — Ha mKane §& T. YcranoBus 20° 1uka-

| ]

g p0n20° 7 14387
LS f LI A s R S
1 171 2 36 50 89
Yepr. 82

apl T npotus 5 mkanst D, nonyuum (uept. 82):
a;=50"; a,=1930"; «;=7%,5"; «,=3%932,5".

ITpuwmep 3. Haiitn x u3 ypaBrenus: 5sin 3°=0,7 sin x.
Pemwe nue. TlepenuchiBaeM JaHHOE ypaBHEHHE TaK:
sin3° _ sinx
0,7 — 5
Tak Kak nopsok smaMeHatesst y sin x Gosbllie HA eAHHHLY, YeM Y
3HameHnare s sin 3°, To X HueM Ha IiKaje §, YCTAaHOBUB 3° WIKaJbl
§& T nporus 7 wkaner D. Tlporus 5 wkajsl D HaXoAuM Ha wkane §
oTMeTKy 21°56".
Orser ¥=21°6,
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IMpumep 4. arctg;l—iz?

_ 12 12 tgx 1
Pemenne. Ecan x—arctgm, TO tgx:m WIH o~ =577 -
Topsnok 214 paeen 3, mopsizox 12 papen 2; 1=tg 45° naxomurca
pa wkane T 3HAUuT, ¥ GyneM HcKaThb Ha Kajse S& 7. YCcTaHOBHB KOHeIl
mkanel T npotuB 214 mkager D, yutaeM Ha wmkaze S& 7' nporus 12
wkagsl D: x=3°12,6",

OrBert: 3°12,6".

® 3amemum, 0dnaxd, umd uHd20a PasHUYA 8 NOPAOKAX 3HAMeHame el
Moocem Goimb YyHuumo scena. Bom npumep:

25
2 =7?
Mpumep 5. arctg {5="+
Paccyxpasi Tak e, KaK B nmpuMepe 4, Mbl NPHXOAHM K PaBEHCTBY:

tgx 1
25 ~ 109’

HO, ecJM Termepb Mbl 3aXOTHM, YCTAHOBHB K O He Il IKaael 7 NpoTHB
109, mpouects, ueMy paseH X Ha mxane §& T, TO 3TO HaM He ypnacrcs:
wrpux 25 mwkansl D Oyxer 3a npexenamu wxaisl S& T'. Lia moayyenust
orBetra mpuiércsi ynorpe6afTb HauvaJgbHB A wWIpuX wkamsl T,
T. €. yCTaHaBJIHBaTbh TaKylo MpPOIOPLHMIO:
25 | tgx__ 0,1
B¥=15 25 =09

A tenepb MBI BHAMM, YTO 3HAMEHATENM — OJHOTO TOPSNKA, U MOTOMY
x naiinércs na mxane T npotuB 25 mKajbl [, eciM Hayaso ILKaJkl
T nocrasuts npotus 10,9. Mbl nonyunm x=12°55".

OrseT: 12°55".

3ameuanune. To obCTOATENBCTBO, YTO OTBET MOJYUYHTCS Ha
10,9
m)
3HaeM, YIJbl, TaHMeHCH KOTOpbix Gosbie 0,1 u menbuwe 1, momemarorcs
na wkare 7.

140. [Iponenafite Bce 3TH NPUMEDH! HA JIMHEHKe.

141, Hafigure yraet By, B B3 Bar Bs, Be M3 ypaBuenuii:
tg8,  tg3,  teB8, _ tgB, _ tgB,  tgB, tg22°

0,024~ 0,036 =0,057 0,123 0,163~ 0,240 _ 0,32 "

2
mxaje T, MOXKHO ObLIO NpPEIBUAETH 3apaHee: T(—)S§ >01= a, KaK Mbl

142. Boiuncaurb Xy, X,,..., X5, €CIH

sinx, _ sinx, sin xg
0, —~ 0,3 ~ 0,1 °

sin 50° _ sin x,

3 T2

=S8N Xy =
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143. Briuucnuts a,, @y, ..., G5, €CIH

tg20° tgl5°  tg9°  tg7°  tg5°  tg2°
218 © a ~  a  a;  a  ay °
144. Haiity x U3 ypaBHeHHS:
25,6 tg 5°=8,1 sin x.

145. Haifitu arctg % .

Yxasanue. Tak kax %> 1, To uckomelii arctg > 45° u ne ywme-

crurcs Ha mKane T; OJJHAKO €ro MOZKHO HaﬁTH, HMeda B BHAY, 4YTO €CJH
)

—3',

x=arctg %, tgx=
TO .
ctg x = =1tg (90° — x).

[TosToMy cnauana moxuo maiitu (90°—x), a 3arem yxke H X.

{46. Pannomaura B 45 M BRICOTH yIepXKHBaeTcsl Kawatamu (wepr.
83). Hatitu yroa a,, o6pasyemsli kanatom AQ, 3akpenyiéHubiM B Touke A,
B 25 M paccrosnps o7 ocHoBanus O maursl,
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147. B kocoyrosnbuom TpeyrosbHHKe (ueprt. 84) pauo:

a=26,3 cm; B=36°;, C=71°, wnaiitu b, c, A.
a=17,1 cm; B=45°;, C=60°; » b, c, A
a=0,296; B=15°, C=26°; » b, c, A
a=106; B=5°; (C=10°% » b, ¢, A

Ykxaszauue. DBocrnoabsyfitece cpofictreoMm A-+B+C=180° nu
TeopeMoit cunycoB (cp. 3anauy §42), momus, uro sin (180° —a)=sin «.

<

i48. B xocoyrosbHOM TpeyrojbHHKE AaHO:

a=116,5; A=35°% B=110°; wmafitu b, c, C.
a=0,7, A=53°,  B=63%  » b,¢C. 5 A
a=29,7; A=126°; B=31°; » b, ¢, C.
a=0061; A=2°30"; B=3°30"; » b,c,C. ) vl
c

® [Ipeocde uem pewams caedyrowyio 3adauy,
HY JHCHO  6CHOMHUMb U3 mpusoHoMempuu cay4ail pe-
WEHUS MPeYeOAbHUKA N0 08YM CMOPOHAM U Yeay,
‘npomugoie scawyemy 00Hol u3 Hux. B amoi 3adaue nado uccaedosamo,
umeemcsa au 08a petleruss, 00HO peldeHue Ul HU 00HO02O.

Yepr. 84

149. B kocoyronpnoM Tpeyrosbuuke (uept. 84) mauo:

a=90; b=212; A=20°, nafitu B, C,
a=4,27; 56=9,45; A=12°% » B, C,
a=18,3; b6=53,5; A=20° » B, C,
a=0,06; b=0,15, A=25° » B, C,

o000

Kak y3uaTb, He fesasi ClNEeLHATbHOTO HCCJIEAOBAHHS, a TOJbKO IO
TeM OTBETaM, KOTopble Aaér juHedKa, uMeeT JM JanHas 3ajada JBa, OJHO
WM HHU OMHOTO pelieHus?

OGparure BHMMaHKE HA TO, YEMY paBHA CyMMa YIJIOB TPEYTOJibHHKA B
TOM cJyuae, Korja 3ajaua He umeeT peiuenus. Ilpuaymaiire camu npu-
Mepbl BceX TPEX THIIOB.

§ 41. Touno Tak ke, KaK Mbl epeBEPTHIBATH ABHKOK JJ151 OOBIKHOBEH-
HBIX BbludcJeHUH (cM, cTp. 53), MOXKHO €ro nepeBopayMBaTb M AJs TPH-
FOHOMETPHUUECKHX BblUMCJeHHHA. 37eCh, Kak M TaM, 3T0 jacT GosblIoH
BLIATPBILI B CjydasX BBbIYUCJAEHHE C BeJMYMHaMHu, cOpaTHO nNpomop-
IHOHAMBHLIMA CHHYCAM HJM TaHTeHcaM, JeJeHHsi OJHOTO MW TOro e
yucsia Ha psj CHHYCOB HMJH TAHTE€HCOB H T. I.

HMrax, BoiHEM ABMXKOK H3 JIMHEHKH K BCTaBUM ero o0paTHO Tak, YTOOHI
TPUTOHOMETPUYECKHE IIKAJbl OCTAaJUChb CHApYyXH, HO B MepeBépHYTOM
BUje, T. €. BepXHssl IIKasa 3aHfAJd MecTo HuxkHel, 1 nacGopor. Basu-
HEM €ro NPHUTOM B JHHEHKY TaK, 4ToObl HAyas0 [UKaJ ABHXKKA COBMAJO C
KOHLIOM ILKaJa guuefiku. Teneps wkana T y wac Gyger camoil Bepxuei,
a wkana § — camoil nmkned. Mbl yxe 3HaeM, 4TO NpH NepeBEPHYTOM
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IpuxkKe mKana C paér o6paTHBE BeJHWUYHHB YHCeJ MIKaJbl
D (cMm. cTp. 57), uay, 4TO TO XKe camoe, WKaja [ 1aér oOpaTrHble BejH-
upubl uyncesn wkaanl C. Tenmepb y Hac numerorcs 3amensiiomue mkany C
wkaael S, T u §& T. fcuo, yro 1wkansa D Oyaer naBaTh oOpaTHbIE BeJIH-
Y{Hbl CHHYCOB HJIM TAHT@HCOB YIJIOB, MOMEHIEHHLIX HA 3TUX LIKajaax.
[Tpuwmep 1. Ilporus 30° mepemépuyroil wKajbnl § Ha wwKage D
CTOMT A B a. ITO 3HAUYHUT, UTO
W=CSC 30°=2;
TaK Kak CHHYCHl Ha wKaje § 3akJjouensl mexay 0,1 u 1, To ux obpar-
Hble BeJHMUMHbl 3akJjiouenbl Mexay 10 u 1.

150. Haiitu csc 42°, csc 21°30°, csc 15°67, csc 7°15".
150, Haiitu sc 67°, sc 80°, sc 82°30".
Ykaszanune. csc(90°—a)=sca.

152. Haiitu csc5°5’, csc1°30°, sc 86°20°.
[Ipumeuanue OOCpaTuTb BHUMaHHE HA IOPSIOK!

(53. Haiiru ctg 40°, ctg 27°40°, ctg 6°15°, ctg 2°37’. Cpasuuth ¢
3ajaveii 129.

154. Haiiru tg 83°, tg 62°, tg 56°, tg 70°35’.

Yxazanune. ctg(90°—a)=tga.

® Mot sudum, umo nepeséprymasn wrara T daém npodon sicerue 0bow:
nol wkant T 3a 45°, moabko yuppst nepesépryma.l wikarst T nado wumame
He maK, Kax OHU Hanucauul, a eviiuman ux uz 90°,

IMMpuwmep 2. 3navenuss ! o6paTHO NPONOPUHOHAMBHB SiNa; mpH
a=41° suavenue [=1,8. Hafirn ! gna a=35°, 26°, 17°, 8°. lnsa kakux a
suavenud [ 6ynyr pasun 2,05 2,5; 3,0; 5,07,

Pewe Hue. YcraHaBiuBalOT NMEPeBEPHYTHIH ABHKOK Tak, uto 41°
mkagsl § npuxopurcs mpotuB 1,8 wkambl D (uepr. 85). Torma nporus
IAHHBIX ¢ YUTAIOT HA WKaje [ 3xHavenua l:

a 35° | 26° | 17° 8°

l 2,06 | 2,69 | 4,03 | 8,48
a mpoTHB JaHHBIX [ Ha mKaje § HCKOMbIE a:

l 2,0 { 2,6 | 3,0 | 5,0

a 36°107| 28°10*| 23°107| 13°3%

Yro kacaercs mnopsgkos,— cp. crp. 61.
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0,162
tg x

155, Bouncauts y=
u 45°.

156. Tpocet AM, BM, CM w DM, nopjepKusaiolmue paanomauTy
(cm.uepT. 83), 06pasyIorT ¢ NOBEPXHOCTHIO 3eMJIH YTkl a,=21°, 8, =23°30",

4r

F 7 L A AL AL A
o/III//I/lI/IIIf/IIIIJIIII[IIII!IIII/IHUIIIIHIIIJIII{ l li L i L | L 1 110

masa x=10°, 15°, 20°, 25°, 30°, 35°, 40°

0% e de
I O N B F AR RRNNRRRRERRRRRARAREE] 1 1) HllIIlllIIH]!IlJTTHIIl‘l[[
! Im. FITIEIT] I I L
oels ] ¢
08 0s

I
[V % 5 18 17 18 13 2 R

[ MIWF 'ljlnnni}’nnlm
0

18

Yept. 85

1,=15°40" u 8,=18°. Paccrosune AO=25 m. Haiirn paccrosuus BO,
CO, DO.

BbluncJieHnst ¢ TPUroHOMeTPUYECKUMH BeJUYHHAMH
0e3 nepeBEpThIBAHUS JBUKKA OOPATHOH CTOPOHOH

§ 42. o cux mop Mbl Jejajud BCE TPUTOHOMETPHYECKHE BBIYHCJEHHS
C IBUXKKOM, BCTaBJEHHbIM oOparHo#i cropoHOl HapyXky. Opguako GbiBaioT
cly4aH, KOrfa 3To HeyHOOHO.

Ecin Bo BpeMs JJIHMHHOTO pacuéra ¢ oOLIKHOBEHHBIMH UHCJIaMH HaM
HYXHO HaWTH TOJIbKO OJMH pa3 KaKOH-HMOYIb CHHYC HJH TaHIEHC, TO
BbITACKHBATh U NEPEeCTaB/sTb ABHKOK JJs1 3TOFO CJMILKOM JOJTO.

Urobbl 000HTH 3TO MaJjeHbKoe HeyLoOCTBO, Ha JHHelKe CHEJaHO
ocoboe mpucrnocobenye. BosbMEéM JIMHEHKY C ABHIKKOM B 00bI4HOM MOJIO-
JKeHWH U IepeBepHEM e€ Tak, KaK NokasaHo Ha yept. 86. Ha eé zanuei
CTOpOHE Mbl YBHAMM [IBAa BbIpe3a: MOHHKE CepefHHbl — CJIeBa — U MOBbILIE
CepelHHbl — crpaBa. B 3Tux BbIpe3ax Mel HaljgéM yKe 3HaKOMble HaM
mKaJel: B 1paBoM — S U §& T, B neBom — T (wkana S & T B HéM ToxXKe
BHIHA, HO HA HeH Hesb3s fesnartb orcuéroB) (uept. 87). Ha BuyTpenuei
CTOPOHE 3THX BBIPE30B NPOTHB KaX[0H M3 yKa3aHHBIX IUKaJ HaHECEHHI
yépTOYKHM IJI51 OTCYETOB, KOTOphle Mbl Oynem o6o3HauaTh Tak 2Ke, Kak
coorBercTBytomue UM wkajisl 8, T, § & T (uept. 86).

Ecau Mbl yCTaHOBHM JBHKOK TaK, 4ToObl Ha JIMLUEBOH CTOpOHe coBMa-
JaJu Hauya/bHble, [UTPHXH IUKaJ ABHKKA ¥ JHHEHKH, TO M IUTPHXH B BhIpe-
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3ax NMPHUAYTCSl KaK pas MpOTHB HAYa/JbHOTO LITPHXA WKajb T W KOHeU-
HBIX WTPUXOB WKaa § & T. Urobbl coo6pa3uTb, Kak NpH NCMOMIM 3THX
LITPUXOB JAEJAIOTCS OTCUEThI, HYXKHO 3aMEeTHTb, yTo WwKanbl 8, Tu S & T

SaT

Yepr. 86

cooteerctBytor mkagne C. [lkana C nanecena Ha JHLEBOH CTOpPOHE IBHKKA,
TpHUrOHOMETpUUYECKHe WKaJ/bl — Ha 00opoTHOH. Ha Bcex wkanax aBuKka
(1 na C u HA TPUrOHOMETPHYECKHX) Hayaja M KOHLB COBMN A AaioT

Uepr. 87

(yGenntbCsl B 3TOM MOXKHO, BBIHYB IBHXKOK M paccmotpes ero). Ho B takom
cjyyae fICHO, 4TO KOTJa Mhbl BbIABMIaeM ABHXKOK (HalpHMep, Hampaso),
TO KOH®IL WKaJdb D U COOTBEeTCTBYIMWMUNA WTpHX
B OpaBoOM Bhipese (Hampumep S)oTMeudyaloT OJLHOBDe-
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-—

MeHHO Ha wkKkade C v Ha wkKkagage § 00HO u mo oce
Mecmo (cMm. uepT. 88, na uém nuszo6paxKeHbl OAHOBPEMEHHO U INePeaHss
H 3a/HI CTOPOHbI JIHHEHKH).

:1IIIlllllllmllllllllllllllllll;
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Uepr. 88
Muaue roBopsl, BOT KaKoe HMEETCsI

MPABWJIO JJ18 OTbICKAHHSI CUHYCOB ITPH ITOMOIIM BbBIPE3A B JIMHENMKE

Komwen wkanst D ykaswiBaer Ha 1ukaise € BequuydHy CHHyca yriaa,
oTMeuaeMoro MmTpuxoM S Ha uikaje S.

CoBeplUeHHO aHaJOrHYHOe NpaBH/IO OyJeT CHpPaBEeAJMBO JJIs LIKAJbI
S &T u wrpuxa S &T.

157. CocraBbTe 370 NpaBHJIO, IPOBEpbTe €ro (Hakljxsd NpH ero oMoy
sin 3° U CBEpHB OTBET C pelueHHeM npumepa 3 B § 37, crp. 76), akKypaTHO
3anuiiuTe 3Jech:

MPABUWJIO 1719 OTBICKAHHYA CMHYCOB M TAHTEHCOB MAJIBIX YTJIOB
ITPH 1 IOMOIIK BBIPE3A B JIMHEWMKE

Jns OThICKAHHSI TAHTEHCOB YIVIOB, OOabiuMx 5°43", HYXKHO HCMOJb-
soBarb Wikajy T. EQMHCTBEHHOe OT/IMYHE OT ONHCAHHBIX yXe I[PHEMOB
OyJIeT 31eCb 3aKJIoYaTbhCsl B TOM, YTO JABHXKOK NpHAETCS ABHraTh B J e-
B 0 (Tak KaK Bhpe3 HaXOAMTCs CJIEBA) ¥ BEJHUMHY TaHreHca Oyjer yxa-
3pBaTh Ha [mKajse € COOTBETCTBEHHO 3TOMY He KOHell, a HadauJo
wkaJasl D.
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158. CocraBbTe COOTBeTCTBYIOLICE NPABHJIO H, IPOBEPHB €ro (Cp. MpH-
mep 2 B § 37, cTp. 75), 3anuiuTe:

[MPABHMJIO OTBICKAHHS TAHTEHCOB ITPHY TTOMOIUM BBIPE3A B JIMHEMKE

® Bce npasuia o nopsadke u eauture CURYCO8 U MAH2EHCOSE COXPAHAIOMCA
npu amom cnocobe.

159. Eciu Mbl BoyIBHHEM ABHXKOK BJIEBO, TO HAuaJjo wWIKajabl [) oTMe-
yaeT Ha lkaJje C TaHTeHC yrJa, CTosiero npotus uéprouku 7. Jokaxure,
4TO KoHel mKaab CormMedyaeT Ha wKaJae D Ko-
TaHreHC TOTLO Xe yraJaa.

Y kaszauune. Hcnonp3yiite BO3MOXKHOCTD IMpPEACTABJEHHS TMpO-
nopuui Ha wkanax C u D (cp. crp. 34).

18690. Yro naér navano wkasel C Ha wkaje [ B clyyae BbIIBUTAHHS
JBHKKA BIIpaBO?

o .3
181. Haiitn arcsin —npu nomomu Bbipesa S.
Y kasanue. 3anaua Oyier peueHa, eCd Mbl OJNYYUM BEJHUHHY
3
OTHOWEHHs] — Ha wKaje C Hal KoHUoM MmKaabl D. ocTturuyrb 3TOro

b)
MOZKHO, ONATb-TAKH COCTAaBJIsAA NPONOPLHUH.



XVII. NEPEBOJ IPAAYCOB B PAJUAHBI U OBPATHO.
TAHTEHCbI U CMHYCbI YTIJI0OB, MEHbLIUX 34

3nauku p°, p’, p’’
§ 43. Ha Gonbimncrse suneek na mkane C uwiu D (a uaorja v Ha obeux
Cpasy) HaHeCeHbl 3HAUKH:

p°=3%_ 57,30 (rounce, 57,20578),

=y =

o' =200 _ 3438 (rounee, 3437,747),

o

o =200 906265 (ousee, 206264,8).

Bce stu uncaa paror BesquunHy pagumana (p) B rpapycax (p°),
MuHyTtax (o) M cexyugax (p”).

Ha nexoTophix smHefkax wnaHecéH emlé 3HAYOK g,,, AAOWHA BeJUUHHY pajHaHa
B MeTpHYeCKOH yrjoBOH Mepe — B COTHIX [JOJSIX «cCaHTUrpaja». (B meTpuyeckoi
cucTemMe yrJoBblx Mep mnpamod yroa geautca Ha 100 rpajoB M KaxAblli rpaj Ha
100 caHTHrpajioB, TaKk 4TO

__400-100-100

[ o = 636 620.)

yl‘IOTpeéJIﬂTb €ro mouTH He TPHUXOAHTCH, TaK Kak MeTpUuYeckKas cucrteMma yrio-
BbBIX Mep II0OKa He noJiyud/a MWHPOKOro pacnpocTpaHeHus.

Kak ynorpeGasty 3nauku p°, p’, p’’— scHO.

ITpuwmep 1. Ilepesectn 0,6 papmana B rpanycsl.

Peme nune. Ouesunno, rpanycras mepa yraa B 0,6 panuana paBHa
0,6 0°. ¥YmHoxaem 0,6 Ha p°, mosyyaem: Tp H—uyeTh pe—4eTh P e.
[Nopsinok p° — znpa, nopsimok 0,6 — nynb. dsuxox mowén Bjaeso. Ilops-
JOK NpOH3BeJeHUs — JIBa.

OrBer: 0,6 paguana=34,4°=34°24",
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1862. llepesectu ator xe yroa (0,6 paguana) B MHHYTbl U CEKYH/bL.
© [lopadok p° — Osa, p' — uemoipe, o'’ — wectno.

163. Iepepecru B Munyter 0,02; 0,175; 1,06; 0,831.

164. llepesectu B cexkynnn 0,003; 0,001365; 0,52.
165. B xoune npouuwioro Beka Gbij pejioKen (panTacTHUECKH T TPOeKT
NOA3eMHOH CaMOKaTHOU JOpOTH, coefuusiomesl no npsamoll Juaud MockBy
¢ Jlenunrpagom (uepr. 89). Ilox xaxkum yr-

JOM yXojusa Obl jgopora B semito B Mo-
K %, ckBe U B Jlenuurpage? Pamuyc semnoro ima-
R I %,  pa 6,37-10° m, paccrosnne mexay Mocksoil
@ u Jlenunrpagom 650 xu=6,5-105 # (no mo-
BEpXHOCTH 3eMJIH).
[lepeBox rpagycHelx Mep B pajHaHHbie
? TaKXe He MpejCTaB/seT 3aTpyLHeHui.
Ilpumep 2. IlepeBectu B pajpuaHsl
Uepr. 89 18°20"32”.
Pemenue. 18"_—_;—5—3 paanos=0,3141 (nopsigok p°= + 2),
20':?99, »  =0,0058/2 (TOPSROK p’ = +- 4),
32 :Pi/? » =0,0001/55 (nopsiiok p’’ = +-6),
0,32011Y).

OTBeT: 18°20'327=0,3201 panuana.

® /13 amoeo npumepa euUOHO, UMO NPU SbIMUCACHIL HA AUHelike dasamb
cexyndbr 045 yeaos yowe 8 18° (a 04n 66avuix u 1nodasHo) GecrnoaesHo,
Imo 6ydem 3a npedesaMu MOYHOCMU AUHELKL.

i66. [lepepectu B panmaner 57°36; 24°197; 10°35'.

167. [lepesecru B paauanb 2°40°307; 57°36”; 2'27,3".

168. Bouncauts nuomane Kpyroporo cekropa paguyca 1,6 M u ¢
HeHTpaNbHbIM yIjoM B 8°36’.

® [a Hekomopbix runetikax 3Hauka o° Hem. B amom cayuae mosicho uau
3anOMHILMb €20 3HaeHue:

p°=>57,3

) Jlumnne uuppHl B BLIPAXKEHHSX MHHYT H CeKyHI 016POIIEHB BBHAY TOTO,
4TO CJeAyiomas uugpa B BbIPaKeHHH TPajyCOB HEH3BECTHA, H, CJEAOBATCJbIO,
nucalb UMpbl jajblue YeTBEPTOH — HanpacHbld TPy



fIEPEBOI PAIIYCOB B PAIOWAHBI 1 OBPATHO 9

uau noab3osamvca emecmo p° O0pobbro:

180
T[ »
ucxo0s U3 moeo, 4o
o 360 180
=T

[Tpumep 3. Ilepesectn B pammaner 16°.

. 16
Peuwewnune. Bruncnsem l%g- BMECTO ek <Bbmncneﬂne JIeJaercs

o o o a-b
OJIHOH YCTAHOBKOI ABHIKKA MO THIlY BEIPAXKEHHH —— ) [losyyaem fBa —
ceMb—JaeBsaTb—uerThr pe. [lopsitok 16 — 1B a, mopagok = —

oaun, nopsagok 180 —rp u. Ilopsigox pesysabrata 2-+1—3=0.
OrBert: 16°=0,2794 panuanua.

CuHycbl M TaHTeHCbl YrJoB, MeHbmux 34’

§ 44. o cux mop Mbl paccCMaTpHBAJH TPUTOHOMETPHUECKHE (DYHKIUH
yriyioB, Goabunx 34,38".

169. Ilepesenure B pannansi 34,38". IMosayuus oTBeT, HOCMOTPHTE,
CKOJIbKHUM MHHYTaM paBHoO p’ (cM. §.43, cTp. 95).

Hawm yxe ussectno (cMm. crp. 74), uro 34,38" — 310 TOT yroJ, ¢ KOTO-
poro HaumHaercs mkaisa § & T. uas storo yria mbl umeeM:

sin 34,38" =tg 34,38'=0,01.

Pemasi 3agauy 169, Mbl TONBKO 4TO HAUUIH, YTO
34,38'=0,01 papguaua.

BriBoj, orciofa Takoi:

Has yera 6 34,38" seauuuna cunyca U mMaHeeHCa yoKe OKA3bIBACMCS
pasHoli eesuture camoeo yera (8 paduaxax). To oace camoe 6ydem u 0as
yenos, menowux 34,38'.

Taxkum obpasom:

® /lrsnyenos, He npesocxodauux 34,38', cunycol U MAHEHCHL GOIUCAS-
1omces, ucx00s U3 COOMHOWEHUS:

sin a=tg a=a,

20e a — Yeon, evipadicer ol 8 paduanax.

170. Haiitu sin 3'32”; tg 26'21”; cos 89°42'31”; ctg 89°30".
Ykasauune. Cpasuure 3ajauu 128, 129, 131, 132.

7 CyéTHas1 JHHeHKa
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171. TopusonTanbnbM napamnakcoMm w, ConHla HasbiBaeTcs yrod,
o0pasoBaHHblll NpsiMbIMH, coeiuHsromumMu HenTp Comnnma S ¢ LeHTpoM

A s

Yept. 90

Semnn T u ¢ Toukofi A Ha TOBEPXHOCTH 3emiH, npuuém yroa TAS —
npsmo#d (cM. uept. 90).
Hab6aionenusamMu nafimeHo, uTo

TCO =S5 8,80”.

Halitu paccrosiune TS 3emsn or Cosnua, ecnn a (paguyc 3emmn)=
=6370 xMm.

® Ymobvt seewe 3anomnume, Kax nepesodam paduanst 6 epadycvl U
obpamro, 3aMemum, 4mo:
a) 04a Imux yeseli Ha AuHeliKe ecrmb 3HAUKU

% o5 p”

(omu BHAYKU —uuCAQ UMEHOGAHHOLE: 2padycol, MUHYMSL,
CeKyHObl);

6) paduano. —uucra omeasreuéHHble,

6) nepeods paduanvt 8 epadycol (UAU 8 MUHYMBL, UL 8 ceKyHabL),
MbL U3 OMBAEHEHHO0 4UCAG OeldeM UMEHOBAHHOE U NOMOMY OOANCHbL
MHO M UMb Ha p° (uru p’, p”);

&) nepesooa epadycol 8 PaduansL, Mol, HAOOOPOM, YHULMOHCACM HaUMe-
Hosarue: noayuaem OmeAedéHHOe YUCAO; BHAUUM, 30ecb HA0Q e AU M b Hq
p° (uau o', p”).



XVIII. PEWUEHUE YPABHEHUH
KgajgpaTtubie ypaBHeHUs

§ 45. Ilnsa peuenust KBajpaTHOro ypaBHEHHs HA CUeTHOH JHHefike
€ro Hallo NpHBECTH K ocobomy BuAY. Bor kak 3ro genaercs.
Hauo ypaBHenue:

ax? 4+ bx 4 c=0.
Henum ero ua a:
#apxtg=0  (p=—, 9= )-
310 ypaBHenue JeauMml) Ha X:

X4 p+-L=0.
[lepenocum p wmampago:

Xt —L=r (r=—p). (1)

[TpecGpasoBanue 3akonueno. Oba unucia ¢ U r MOTYT GBITh KaK MOJIO-
JKHTeJIbHBIMH, TaK H OTPHLATEJbHBIMH.

[IpeoGpasoBannoe x BHRy (1) ypaBHenue GyjaeM Ha3blBaThb ypaBHe-
HUEM B HODMAaJdbHOM BHJE.
[Tpumep. llpuBectn K HOpManbHOMY BHIY YpaBHEHHe:

2x2+7x—5=0.
Pemeunune. 1) 2x247x—5=0.
2) x2+43,5x—2,5=0.

3) x+3,6—22=0,
4) x—25—_3p5.
X

OrBerT:

x- B2 —3,5.

Y [Npepnonaraercs, uto x == 0; uHaue CbLIO GBI
g=0u x>+ px =0, vt x (x4 p) =0, x, =0, x—= —p
U pewarb OblJIO Obl Heuero.
7*
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i72. Ilpusectu K HOpMajbHOMY BHAY YPaBHEHHUS:

0,2x?—-3,1x 4 1,7==0; 3,25x% 4 6,01x 4 9,62 =a0;
1,415x2 —2,90x — 1,66=0.

§ 46. Pemenne nHa n1uHeHKe ypaBHEHHS, IPUBEAEHHOTO K HOPMAJIbHOMY
BHJLy, 3aKJII04aeTCsI [IPOCTO B IOAGOPE TAKOTO YHCJIA X, KOTOpoe, Oy Ay uH CJ1o-

KeHo (B anreGpanvyeckoM CMBICe) c% , laér r. Brimosnsiercsi 3TOT NOJ-
Gop MpOCTO NPH IOMOLIM NEPeBEpHYTOro ABHXKKA HJH 0OpaTHOH LIKAJIbL

173. [lepesepuute ABHKOK M YCTAQHOBHTE ero KoHell (MJH HadyaJo)
npotus ¢ na wmkasne D. Kakoe umcio GyAer CTosiTb Ha mepeBEpHYTOH
mkaje C npoTuB ¥ Ha wkasne D? Bosbmure, nanpumep, ¢=8, x=2;4;5.
Cpasuure crp. 57 u uepT. 57.

Mbl BHAMM, YTO NpPH TAKOH yCTaHOBKe, KOTOpas OIHCaHa B 3ajaue

173, uucna x I/I%OKHSbIBa}OTCﬂ CTOSIIAMH HENOCPEeJCTBEHHO APYT IIpo-

THB JIpyra: ofHo — Ha wkase D, 1pyroe — Ha nepeBépHyTok mkage C (unu
Ha oOpartHoll wmKajse R npH OObIYHOM NOJIOXKeHHH ABHXKKa). IlosTomy,
ecsM, Hameuasl BU3HpHOH JiMHHeH GeryHka crosiue ApPyr NPOTHB Apyra
yhcsIa Ha THX LIKajaX, Mbl HaHAEM TaKyio mapy, KoTopas, OyAy4H aJjre-
Opauuecky cjoxeHa, AacT r, TO Hallle ypaBHEHHE DEILUeHO.

Yucno x ua wkajie ) — HCKOMBIH KODEHb.

[Tpumep 1. Pemnurs ypasuenne x2—3,80x42,97=0.

[Tpexpne Bcero mpUBOAHM 3TO YpaBHEHHe' K HODMaJbHOMY BHAY:

x+2—’fzz3,80.

YcranasaupaeM Hauajo nNepeBépHyToro IBHkKKa mnpoTuB 2,97 Ha
wkaise D (uept. 91). Haunnaem nogpbupare x. st storo 3amerum
npexje Bcero, uyro mnapa (2,97; 1), Koropas COOTBETCTBYeT Hauyany
ABHXKKaA, naér cymmy 3,97, T. e. 6oabme, dem HyXHO. IlompoGyem
nofitu Baeso mo wkane D. Ilpu x=2 naxoaum na wmkajse C NPOTHB HETO
yncyo 1,485, B kayectse cymmel mosyuaeM 2-+4-1,485=3,485, 1. e. Mme H b-
e, uyeM Hamo. SIcHO, uTO, B3SIB X=2, MBI yXKe NEPECKOUMJIH Uepe3 HyXK-
HOe 3HaueHHe,— npuxopurcs utTH Hasad. [lapa (2,5; 1,19) naér cymmy
3,69,—mMauno; napa (2,6; 1,14) maér cymmy 3,74,—mMaJo; mnapa
(2,7; 1,10) maér cymmy 3,80,— kak pas To, uyro HyxHo. HMrak, x=2,70—
KopeHb JaHHOro ypaBHenHsi. Ho ojHOBpeMeHHO MBI HalIH H BTOpOH
kopeHb. OH paBen 1,10 — kak pa3 Tomy uHcay IKajibl C, KOTOPOE CTOUT
upotuB 2,70. B camom gene:

2,97
1,102*5*:7—(-).
Ho Torga
2,97

2,70xm
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H OYEBHJHO, UTO PaBEHCTBO
2,97
X + ,723,80,

cnpaBefanBoe npu x=2,70, 6yzner cnpasemauso u npu x=1,10:

1,104+2,70=3,80.
Ho Toraa
%,=2,70; x,=1,10.

3amemome, umo o0b6a KOPHA Mbl NOAYHQAEM OOHOSPEMEHHE.

174. Ilposeprre nalinennoe pelleHHe KakuM-i1uGo crnocoboM, HampH-
Mep, [0 H3BecTHOH (opmyse:

SV

175. s peurenust ypaBHeHHs] B IpuMmepe 1 Mbl CTABHJM Ha 4 aJ O
JBHXKKa npotus 2,97 Ha wkajne [D. Morju Ju Mbl HAUTH KOpeHb, I1OCTa-
BHB npoTuB 2,97 K 0 He Il JBHXKKa (BBIABUHYB €ro BHPAaBo)?

Ykasaunune. [locMorpure, kakne cymMmbl moJydaiorcst s TeX
viap, KOTopble Mbl HAaXOIAMM IIPH TaKOH yCTaHOBKE.

ITpumep 2. Hafitn xopuu ypasuenus x2-1,60x—2,97=0.

Peme nune. Hopmanbubiii BuI:

2,97
X — ——
X

= —1,60. (A)

YcranoBka Iplikka npexusis  (uepr. 92). Temeps, mnonbupas
napbl, HaM YK€ HyXKHO VYUThIBaTh 3HAK KopHed. Hauném onsats
c napsl (2,97; 1). Teneps, cknanwias 2,97 u 1 ¢ Temu 3HaKaMH, ¢ KaKUMHU
OHH BXOZSAT B (A), MBI IOJNyYHUM:

+2,97—1=+41,97,

T. €. MHOTO GoJiblie, ueM HaM HYKHO. Ilo#aém nasneso. Ilpu x= 2 nomyuum
napy (2; 1,485) ¢ cymmoi:

+2—1,485=+0,515
BCcé eme MHOro; Jasblue ans napsl (1,50; 1,98):
+1,50—1,98=—0,48,
d, Hakomen, jgas (1,10; 2,70):
+1,10—-2,70=—1,60. (B)

Takum o6pa3oy, AJs X; Mbl HAXOIHM 3HAUEHHE;
x,=1,10.
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KaxoBo ke tenepp x,?
Orer Ba 310 HaM jnaér onsth mkajna C. TaMm MBl uuTaeMm IpOTHUB
x,=1,10 uncno 2,70. 3nauur:

2,70—2:9

1,1

i

|

[}

Ho tenmepr (B oruinume or mpumepa 1) ciaraemble B (B) pasubix 3HAKOB,
U noromy, 6eps x,=2,70, Mbl Hesnu He gocruruem (+2,70—1,10= +41,60),
3aro, B3sB X,=—2,70, mojyuuM Kaxk pas TO, UTO HYKHO:

(—2,70) 77(_ %) = — 1,60.

Urax, x,=1,10; x,=—2,70.

Pasymeercsi, Mbl MOT/IM Obl OTLICKATh X, M 6€3 3THX COOOpazKeHHH
nyTéM MOHCKOB B 00J1aCTh OTPHULATEJIbHBIX 3HAYEHHH X M TaKHUX Ke mpoo,
KaK pamblie (HeTpyAHO yOEAUTLCS, UTO APYTOro KOpHS CPeJi MOJIOKHUTEN b-
HBIX X ObITb HE MOKET).

Hrak, Mbl BUIUM, YTO BeCh IIPOLECC PEIUEHHS] CBOLHUTCS K MOJABICKHBA-
HHIO KOpHsI myTém npo6. Buauasne kaxercs, uro 3TH npoGbl TpeGyiOT Tak
MHOTO BpeMEHH M BHHMAHHMS, YTO NpPOLIe pelliaTh YPaBHEHHUsI MO OGLIKHO-
BEHHBIM IIPaBHJIaM, H3BECTHBIM M3 ajreCpbl; OJHAKO 3TO He TaK,— yiKe
nocse HeOOJIbIIOH NPAKTHKH Bbl YBHAMTE, YTO pellleHHe Ha JikHelke —
JeJI0 OYeHb NPOCTOE, M IIOYTH MOMEHTaJNbHO OyJeTe HAXOAHTh HCKOMSIH
Kopenb. Hmxkecnepyromue cooOpazKeHHsi BaM B 3TOM IIOMOTYT.

OTbickaHue MHTEPBAJa, B KOTOPOM 3aK/JIOYEH KOPEHb ypaBHEHHs

§ 47. Ilns Ttoro uToObl GBICTPO PEIUMTL KBaJpaTHOE YPABHEHHE INpH
TNOMOIIM JIMHEHKH, HYHO 3HATb NPUMEDHYIO BEeJHUYHHY
KOpHSI (HanpuMep — paBeH JIM OH HECKOJbKHM JEeCSTKaM HJIH HeCKOJb-
KHM COTBIM, HJIM HECKOJBbKHM elHHMLAM). A Tak Kak [0 BHAY ypaBHEHHs
CocTaBUTh cefe MpejCcTaBJeHHe O BEJHYHHE ero KopHell He Tak Jerko,
TO HIpexkje BCero Mbl OYyAeM HCKaTb NPOMEXYTOK, B KOTOPOM KODEHb
3aKJIoyaeTcs.

Mg yxe 3HaeMm (M3 caMoro Havyasa 3ToH KHHXKKH, cTp. 12), uTo mKanaa
D nuneiiku moxker u3obpaxkaTb J1000# u3 npomexyTkoB: ot 1 gmo 10,
or 10 no 100, or 100 xo 1000 u T. 1.; or 0,1 no 1, or 0,01 xo 0,1, ot 0,001
1o 0,01 u 1. 1.

Onpenenutb, B KaKHX H3 3THX MPOMEXKYTKOB HaXOAATCS HCKOMBIE
KODHH, M $BJSIeTCs Halled NepBOH 3ajauei.

[IycTe Hame ypaBHeHHe y2Ke NpPHUBEIEHO K HOPMAaJbHOMY BHAY, W Mb
YCTaHOBHJIM NEPeBEpHYTHIH JABHKOK TaK, KaK HYXKHO, T. €. TaK, 4TO €ro
HayaJo (MJHM KOHEI) NPHXOAMTCS NMPOTHB uHcjaa ¢ Ha wkaae D. Hccne-
JIOBaHHE NPOMEXKYTKOB Mbl JJis yA0OCTBA HAUHEM C TOrO M3 HUX, B KOTO-
pbid nonajaer yucao g. Ecnn, nanpumep, g=0,045, To, oueBnaHO, npome-
XKYTOK, u3o0paxaembid mkasnoil D, 6yner mpocruparscs ot 0,01 go 0,1
(rax kak 0,01<0,045<0,1).
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176. Kaknm npomexcyTkam Gyaer COOTBETCTBOBaTb wKana D npu
g=0,69; 0,00105; 4; 10,5; 3,06?

IIpu uccnenoBanun Bompoca o Tem, HMeEeTcsi JH B 3TOM NpOMEIKyTKe
KOpeHb ypaBHEHHSI HJIH HeT, HaM NpHACTCs pasOMTh MpPOMEKYTOK Ha
ABe uacTd: 1) or navana o uncia g U 2) Or uyucsa g 1o KoHua. Jto
NPUXOAUTCSl [I€]1aTh BOT MOUEMY:

JONYCTHM, Mbl YCTAHOBHJH H a-

YaJjo NepeBépHYTOro JABHIKKA i |
NpPOTHB 4YHCJA ¢ (ABUXKOK BBI- GG 10
ABHHYT BJeBo). Torja mbl MoxKem '
HCKaTb KOPEHb TOJILKO HaJeBO Yepr. 93

OT 4uCJa ¢, T. €. B TOH YacTH

NPOMEXKYTKa, KOTopasi NpocTHpaeTcst OT Hauajna ero 0 ¢. Hampamo

OT g MOMCKOB NPOU3BOAUTb Mbl He MO2KeM, IIOTOMY UTO TaM HET ABH KK a
" (4 HyKHOH HaM mnepeBépHY-

([ ] Tod mkajasl C) (uepr. 93).
l gz I Uro6bl MNOJNYYHTb BO3MOXK-
(7 Pl HOCTb HCKaTb KOPEHb Ha-
npaBo OT ¢, HaMm npuuéres

Uept. 94 1epeOpOCHUTh IBHKOK Ha IIpa-

BYIO CTOPOHY, YCTAHOBHB €0

KOHeIll [potuB uucaa ¢ (uepr. 94).
HMrax, npoBeném McciefoBaHte AJsl JIEBOH 4YacTH wiKajbl D), B3sIB 1Jisl
{IpOCTOTBl KOHKpeTHbIH mpumep: ypasuenue x2—I12,65x+0,63=0, wunn

(B HOpMaJbLHOM BHJE) x—I~O‘x——g§:12,65. B srom cayuae ¢=0,63; 3nauwur,

JieBasi yacth mKanael D G6ygper copepxarb yucaa ot 0,1 no 0,63. Moxer s
ObiTh B 3TOM NpOMeXyTKe KopeHb? Eciu Obl on Tam Obul, TO 3TO 3HAYHJIO
Obl, 4TO AJIs1 KAaKOTrO-TO YMCJA X M3 3TOrO NPOMEXKYTKa Mbl MOJIYYHJIH Obl:

x+ Q’x—63=12,65, a 3T0 HeBo3MOXHO. Ha mnpaBom KoHLEe mpoMeXyTKa
(npu x=0,63) mbl mosyuaem (ueprt. 95, [):
0,63+ 56 =0,63 + 1,0=1,63.
Ha nesom konue (npu x=0,1):
0,14-6,30=6,40.
Ecun ke Mbl BO3bMEM HECKOJILKO 3HAUEHHH X BH Yy T p H NPOMEXYTKa,

TO YBHIUM, YTO COOTBETCTBYIOUIME MM BEJIHUHMHBI BbIpaXKeHHs x—{—g’—f—g
6ynyT 3akJjiouensl mexay 1,63 u 6,40. Ho sto kak pa3 u 3mauur, 4TO0
B 3TOM MpPOMEXKYTKE KOpHS HET.

Mot 6udum, umo MOsCHO Ccyoumb O HAAUYLL KOPHA BHYMPU npOMe-
OCYMKQ NO MeM 3HQUEHUSM X, KOMOpble CMOSMm Ha e20 KOHuax. Imo u se-
A5eMCS CYUYHOCMBIO HALe20 Cnoco0a OMblCKAHUA RPOMEXCYIMKQA, COOePIcaLees
KopeHb.
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Urak, B mnpomexyrtke (0,1; 0,63) kopuss Her. Ilepenecém naum
IIOUCKH B JAPyrHe TNPOMeXKYTKH. To Ke camoe MOJIOKEHHEe ABUXKKA NaéT
HaM BO3MOXKHOCTb HccseoBath npomexyTku (0,01; 0,063), (0,001; 0,0063),
(1; 6,3), (10; 63) u t. n. O6parumcs k npomexytky (0,01; 0,063)
(uepr. 95, II). ;

0,6

IlpaBeiii KoHem 3TOTO NpOMeXKYTKa AA€T A5l BbpaXEHHS X+ —

peanunny 10,063; B sesom (npu x=0,01) mbl nonyuaem 63,01. Itu nBa

83 10 630 ———————100
| ! ! )
[ ' [
T T I I’ T I I
1 ' [ !

| ! !
:Jrn ——-——al&. 001 0,063

B40————163 63,01 10,08
I

Yepr. 95

YHCJIA TIO3BOJISIIOT NMPEANOJOXKHTh, YTO B PAaCCMaTPUBAEMOM IPOMEXKYTKe
HMEeTCsl KOpEHb.
B camom gese:

10,063 < 12,65 < 63,01,

U JJ1 KAaKOTO-TO INPOMEXKYTOUHOIO X MOSKHO IOJYYUTh:
0,63
X+ —=—=12,65.

Heidictutenbro, gasg x=0,05 Mbl HaXOAUM:
0,054+12,60=12,65.

Wrak, x,=0,05. flcno, uro Bropoii Kopeub X,=12,6; oxHaKo s
JIyULIEro YCBOEHUsT CHCTEMbI IOUCKOB Oy1eM CYHTaThb, YTO OH HAM HEH3BeC-
TE€H, H HpO}IOJI)KHM HCCyiejoBaHue HpOME)KyTKOB. CTOI/IT JIH HCCJAECNOBAThb
npomexKyTKH st 3Hauenuit x<0,01? Slcho, urto He cToHT, TaK Kak yxe
aist x=0,01 Mbl nosyumaH:

0,01+63,00=63,01;
JJIST MEHBIIMX X OYAyT MoJydaTbCsi unciaa emé Gomblune. 3HAUHT, HYMKHO
UTTH B CTOPOHY BO3pacTaHHs X.

177. IpoBenute uccienosanne misi npomexytkos (1; 6,3) u (10; 63),
B KaxoM H3 HHX MOXKeT ObIThb KOPEHh?
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Bce stu nccneoBanusi GbLTH CeJaHbl IIPH OAHOH yCTAaHOBKE JABHIKKA
(takoil, kak Ha uept. 93). Oguako MHOTAA MOXKeT OTpeGOBaThCS U HCCIe-
JoBaHve ¢ nNepeOGpoOCKOI OBUXKKA B TaKoe IOJOXKEHHE, KaK Ha
uepr. 94.

178. Hccrenyiire npomexyTtku (0,063; 0,1), (6,3; 10).

179. ccrenyiite npomexytok (0,63; 1,0). MoxeM jiu MBI HA OCHO-
BaHMH HCCJELOBAHUS 3HAUEHHH Ha KOHIAX STOTO IIPOMEXKYTKa CHenaTh
3aKJIoyeHHe 00 OTCYTCTBHM HJAH HAJHYHH B HEM KOpHS?

ITpomexxyTok Takoro copta, kak (0,63; 1,0) B 3anaue 879, saBaserca
HCKJIIOUHTEJIBHBIM [IPOMEXKYTKOM. TakHX MpPOMEXKYTKOB JUIsl KaXJIOoro
ypaBHEHHUs] MOXKeT ObITb TOJIbKO JBa (a MOXKeT W He ObiTh BoBce). Ilpo-
MEXKYTKH 3TH (10 KOHIIAM KOTOPBIX HEJIb3si CyJHUTb O HAJHYUH HJH OTCYyT-
CTBHM BHYTPH HHUX KOpHe#) Mbl OYIeM Ha3blBaTh K P HTHUYE CK HM H.
Jast Toro yro0bl MCCAENOBATH KPUTHUYECCKHH NMpPOMEKYTOK, HaM HpHAETCS
He OTPAaHHYMBATbCST KOHIIAMH, a TOCMOTPETDL, YTO J€1aeTCsl BHYTPH HEro,—
nepenpo6oBaTb HECKOJIbKO 3HAYEHHH X.

Mpu3nak KpUTHYECKOrO MPOMEKYTKA NJSi KBaJPATHOTO YpaBHEHHUS

IIpome sicymox asasemes KPUMUHECKUM 11020, U mOAbKO mozda, Ko20a
O codep ocum wucao 1/q.

[Mpumeuanue l. Ecau g — ompuyamensvroe 4ucio, mo Kpumu-
4eCK020 NPOMENCYMKA 606Ce Hem.

NDpumeuwanue Il Ecau g — norodkumenvro, mo KpumuvecKux

npome scymros — dea (coomsememeenno + Vq w —)'q), HO KOPHU CO-
Oepaicamo Mogicem Aulib 00U U3 HUX (KAKOU,—3sCHO NO 3HAKY r).

Vmest sToT mpu3HaK KPHTHUYECKOTO NIPOMEXYyTKa, Mbl 6e3 Tpyaa cMo-
JKEM OTBICKHBATb IPOMEXKYTKH, COAepXalllie KOpHH JAHHOTO YpaBHe-
HHUsI, TIPUMEHssl TaKye JKe NpHUEMBbl, KaK B ONUCAHHOM BBILIE CJydYae.

ﬂpanu.no OTbICKaHUS NpOMEXYTKa, COoJepmallero Kopem,

Jas moeo umobel ysHame, codepycum OQHHLIL RPOMEICYMOK KOPEeHb
uau Hem, caedyem, 8 mOM CAY4Ae, eCAU IMOM NPOME HCYMOK H e K P U m U-
yecKultl, SbIMUCAUMD BEAULUNY BbIDANCEHUS S~——x+% 8 N1e60M U NPABOM
KOHYe npomescymra. Ecau 00HO uz smux Osyx uuces S, S Merbule,

8 npas
a dpyeoe boavuwie r (npasoll uacmu ypasHeHus x—l—%=r), Mo NPOMENCYMOK
codepocum KOpeHrb; ecau oba yucia, uS,, u SﬂpaB, 00H08PEMEHHO

MeHblle Uiy 6oabiie r, MO KOPHA 8 HEM Hem.

Ecau oke npomMescymok KpumuyecKull, mo maKozo uccaedo-
BQHUA MAAO; CAedyerm NOCMOmpemb, KAK0BQ BeAUMUHG S nPpu PASAULHbLY
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BHQUEHUAX X 6HYMPU NPOMENCYMKQA, U IMUM RYMEM OMbICKAMb KOPEHb UMl
ybedumbpcs 8 e20 omcymcmsuu.

Mpumeuanue. Ipu x=Vq eeauwuna S docmueaem cg0ee0
HauboAbUIe20 UL HAUMEHDULE20 SHAYEHUSL.
ﬂOKaBaTEJIbCTBO HOJIO)KeHI/II';!, BBICKAa3aHHBIX B 3TOM MpaBuJjie, He COCTaBJAET HH-
Kakoro Tpyja. PaccmaTpuBasi JIeByl0 4acTb ypaBHEHHs x-}-_—i— —r=0 Kak QyHkK-
OMIO X, Mbl HaXOJWM, YTO OHa MMEET MAKCHMyM W/l MHHHUMYM [pU X = Vg, Tak Kak
10 01282
|
] ]
[1 '
I T T T ljr—_l
? 1
1,292 100
YepT. 96

s f(x)y=x+4 —i— —r umeem f (x) =1 -—%‘ O1ciona uMeeM KpPHTHYECKOE 3Haue-

une x=— Vgq. Ho Torna Bo Bcex mpoMeXyTKkax, He cOjepKawux Vg («ne KpuTu-
yecknx»), f(x) MOHOTOHHO BO3pacTaeT MJH yObIBAaeT, OTKyja W CJAEAyeT MpaBuio ).

MMpumep. Peummrs ypaBuenue x%2-437,966x—1,292=0.
[puBogsi ypaBHEHHE K HOPMAJbHOMY BHAY, NOJyyaeM:

1,292
X

= — 37,966.

B 3toM cnyuae ecrecTBeHHO OcTaBUTL MpoTHB 1,292 K 0 H & 11 ABUXKKa,
BLIIBHHYB ero BrnpaBo (uepT. 96) (HameBo oCTaércst OyeHb MasieHbKHi
kycouek ImKanbl D). Haunnaem uccnenosanne. I[lpexpe Bcero maxonum

KpUTHUECKHH mpoMexkyTok. Mimeem Vg =1,137. 3uauut, Bce npoMeKyTKH,
KOTOpble MOT'YT ObITb HCCJIEJOBAHBI IPH TAKOH YCTAHOBKE, KaK Ha uepT. 96 —
HeKpHTHUYEeCKHE,

Hauunaem ¢ npomexytka (1,292; 10). 3nauvenus S:+0,292 u +9,8708.
HyHO HTTH B CTOPOHY yMEHBIICHHS X, IPUTOM JOBOJIBLHO JajieKo. Bepém
npomexytok (0,01292; 0,1), nponyckas (0,1292; 1,0).

Honyuaem:

S,e~ —99,9: S

168

~ —12,82;

npas
TaK KakK

S,,, < —37,966<S

npas?

1) Cnepyer oTMeTHTb euné, uro ¥ =0 [Touka paspuiea f(x)] HE nonagger HY B
OJIUH U3 NPOMEX yTKOB, KOTOPBIA MOKeT ObiTh paccMaTpusaeM Ha JuHefke.
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TO B 3TOM NIPOMEXKYTKe ecTb KopeHb. [lyTém moadopa HaxoAuM:
x,==0,034.
AGconroTHa$l BeJMYMHA BTOPOTO KODHS CTOMT Ha wwKaje C NPOTHB Xg:
| x5 |==38,000.
Coo6pa3uts, KaKOB 3HAaK BTOPOTO KOPHS, HETPYAHO. OKOHUATEJbHO:

x,= — 38,000.
OrmerT:
x,==0,034; x,= — 38,000.

© 3amemum, umo npu ebiMUCIeHUL 3HAUCHULL S He HY JcHO nodcuumol-
gamv Ux mMOYHO. Jlocmamouno camoeo npubAUSUMEesbHO20 noOcuéma; ho-
SMOMY OMBICKAHLIE NPOME IHCYMKQ C KOPHEeM — 0eA0 04eHb npocmoe, U 1nocae
HeGOMbULOL npakmuKy 6ol 6ydeme OeAqmb Imu NOUCKU 04eHb AeeK0 U Obicmpo.
O /[l156oiMlCAeHUS 3HAYCHULL S HaM APUXOOUMC NOOCHUIMbIBAMb 6CAU-

yuny Opobu —i—; HY JCHO NOMHUMb, 4IMO GeAuyursl amux 0pobetl cmoam y

Hac Ha nepeséprymotl wkare C, npuuém nopadok ux Aeeko onpedeaums,
ucx008 U3 3HaueHull x, Komopvle Mol 6epém Ha wikare D. B uacmrnocmu,

npu x=q Ha wrase C oxasvleaemcs edunuya; npu x:% Ha wrare C —

Oecamo; npu x=10g Ha wkare C — Hyab u m. 0.

® Ouens 60ab1Uas 6612000 NPEOBAPUIMENbHO20 ONPedeACHUS NPOMENCYMKA,
co0epoicauee0 KOperb, 3aKAI04Aemes 6 MOM, 4MO npu 3moL cucmeme omna-
Odaem Heobxo0umocme onpedeseHus nop a0 Ka KOPHA;, amo deraemcs
asmomamuuecku. Meowdy mem, nopsadox KOPHA 00bIUHO — KAMEHb NPEMKHO-
6CHUSL Ol HAUUHAIOUWL20  BbIMUCALMENS.

OTeicCKaHHEe KOpHS

§ 48. Korga mpomeXyTok, 3akJ/IOYaOMUH KOpeHb, ONpeieJeH, BO3-
HHMKaeT BONpPOC O HAXOXKIEHHH camoro KopHs. [late ynobubie nmpaBusia
IJ1s1 3TOH Omepaluy Hesb3sl, Ja B OONbLIOH HYXAbl B 3TOM HET. YiKe
B peaysbpTaTe caMod HeGOJBIIOH NPAaKTHKH BbIpabaTbiBAIOTCS B 3TOM
Jesne yyThbe H YMEHbE MOUYTH MOMEHTaJbHO CXBaTHTb» KopeHb. Ilostomy
€[MHCTBEHHO, YTO B JAHHOM CJ1y4yae MOXKHO II0COBETOBAaTb,— 3TO NOOOJIbLIE
npakTHKoBaThes. Buauase npuaércs nesath J0BOJBLHO MHOTO IPO6 TAKOro
porma, kak B npumepax | u 2 § 46; 3arem umcyo npo6 GyaeT MOCTENEHHO
COKpaIlaThCsl H OTbICKaHHe KOpHS CJeJsaeTcsl NOYTH aBTOMaTHUECKHM.

Has Toro utoCbl Jierue 3TOMY HayuHTbCsl, OYEHb IOJIE3HO NPHYUYHTb

cebs NpocaeXXuBaTb BEJHUYHHY CYMMbl X - %, nepensuras 6€I‘yHOK BJOJIb

BCeH MIKajbl. DTOT NpHEM, KOTOPHIH MNPUXOJAUTCS IpHMEHSTb B KPHTH-
YeCKHX INPOMEXYTKaX, OYEeHb IIOMOTaeT KaK YSICHEHHIO OOLEeHd CXeMbl
pelleHHs, TaK H HCC/IEJOBAHHIO OTACJbHBIX ypaBHEHHH.
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180. Peumts ypaBHenwus:

1) x¥—-9,6lx+ 8,34=0; 6) 0,017x2+2,53x+ 85,7 =0;
2) ¥ —1,62x— 3,41=0; 7) 5,0x*—5,lx +100,4 =0;
3) x+1,73x— 2,16= 0 8) 7,2x%— 87 lx-+139,6 =0;
4) x2+48,80x+15,52=0; 9) x4 6,08x + 9,24 =0;
5 x?4-0,01525x —0,0000546 = 0 10) x2—6x— 1,562=0.

® /[na nposepxu peuierus yOobHee 6ce20 ROAL30GAMbCA UBECHIHOIMU
ceoticmsamis KOpHel ypasHeHus

x*+ px+qg=0,
a UMEHHO:
X1X2==¢,
X+ Xg= —p.

i81. Ecau Bbl em@ He 4YyBCTByeTe JOCTATOUHOH YBEPEHHOCTH MpH
pelleHHH KBaJpaTHbBIX YpPaBHEHHH NpPH NOMOIIM JIHHEAKH, TO MOJIE3HO
B35ITh ajreGpanyecKuil 3alauHUK W NepepemaTh OTTyAa CTOJbKO 3ajad,
CKOJNIbKO moTpefyercst JJjisi TpHOOpETEeHUs] HaBbIKa.

182. Bosbmure Kakoe-HUOYAb ypaBHEHHE, HE HMeollee JIefCTBHTe b~
HBIX KopHel, Hanpumep x2+41,8x+1,2=0, u nocMorpute, Kak 310 06CTOSI-
TEJIbCTBO CKA3bIBAETCS] HA pe3yJibTaTe TeX oNepaluil, KOTOpble Mbl BBINOJ-
HsleM OObIYHO IIpH peLIeHHH Ha JIHHEeHKe.

® Ecau KopHu ypasenus — KOMNACKCHbLe, MO e20 cAedyem peulamo
no o6uuHol gopmyae.

KyGuueckue ypaBHeHus

§ 49. Eciu Bbl HayuyHJIHCh pellaTb KBaJpaTHble YpaBHEHHUS, TO pelle-
HHe KyOWUYeCKHX HHMKaKHX TPYIHOCTeH yKe He IpEJCTABUT; HA JHHElKe
OHO BBINIOJIHSIETCS TOUHO TAKHM 2Ke CIocoO0M, KaK U pelleHHe KBajpaTHBIX.
Juis mpoctoThl Mbl HAyHEM HE C M OJ HOT O KyGHUECKOTO ypaBHEHUs
ax®+ bx®+ cx+d=0, a ¢ Gosee npocroro Bupa: x%-+ px-+qg=0.

Ypasuenne x* 4 px 4+ q=20
Ecau paspgesnnTb ypaBHeHHe
X2+ px4g=0

Ha X M [epeHecTH CBOGOAHbIA WJIEH B NpPABYIO 4acTh, TO OHO MpPHUMET
HOpMaJdbHBH BHJ KyOHUSCKOILrO ypaBHeHHUs:
9

Xt ——=r (r=—np).
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Ecau Mbl nofgo0panu Takoe 4hejo X, 4To cymma X% u % Oyzer paBHa r,

TO 3TO YHCJIO M eCThb KopeHb ypaBHenus. CaMblél moa0op oCymecTB/sieTcs
TOYHO TaK ke, KaK W [ KBaJpaTHOIO ypaBHEHHs IIPH IIOMOIIH NepeBep-
HYTOTO JBHXKA, C TOH pasHMlUeil, yro Temepb Mbl OyJAeM CKJaJblBaTb

ypcyIo X2, crosiiee Ha mKaJde A, H —z— (za nepesépuyroil mkagne C);

Wranei:

Yepr. 97

o6a onu croqar npotus X Ha wkane D (uepr. 97). Pasymeercs, npu cioxe-
HUHM HEOGXOAMMO YUUTBIBATb U NOPSIAKH U 3HAKH CjlaraeMbix.

Bcé ckazaHHOe NpH PELICHUH KBAJpPaTHBIX ypaBHEHHUH 00 OThICKAHUU
IPOMEXKYTKOB, COJAEpXKallMX KopeHb, O0cTaéTcsd B NOJHOHM
CHJe, KpoMe NpHU3HAKA KPHTHYECKOTO MpPOMEXKYTKAa, KOTOpLIH 3ame-
HSIETCST TaKHM:

Tpu3nak KpUTHYECKOro mpoMexyTka KyOHueckoro ypaBHeHus
IIpoMeycymok a8asemes Kpumuieckum moeoa, u moavko moeda, kozda
3/
OH cO0epocum HuCcAo l/ %.

[Ipumeuanne. [ara xaodoeo ypasHenus x3+ px-+qg=0
umeemcst 00ur Kpumuueckutl npOMescymoK; npu U3eAeHeHUL KOPHS U3

qucaa —g— HYj0iCHO, KOHE4HO, Lmemb 6 euay 3HAK q.

Hoxkasarenbcrso. Dynkuua f(x) = x%+ % — r JOCTHraeT CBOEro MaKCH-
°/ q , q
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