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BBEJIIEHUE

TeXHHKHM, HHXEHEPH, KOMaHZWpH, HayuyHble pAaGOTHHKH, SKOHO-
MHCTHl, Gyxraiatepnl, NMPeACTABUTEIH BCEBO3MOXKHEIX .Mpodeccuit u
CHelMaAbHOCTe BCTPEYAloTCH B CBOEH MOBCENHEBHOM HeATeNBHOCTH
C HeOoGXOIMMOCTBHIO NMPOM3BOAMTH BHIUKMCAEeHHd. Bce XOpOIIO 3HAIOT,
HAaCKOABKO OOseryaeT paGoTy MO CJIOXKEHWI0 ¥ BHIYUTAHHIO MpPOCTelt-
ee M IIMPOKO pacnpocTpanéHHoe B Haulell CTpaHe mpucnocoGie-
HHe — KOHTOpCKHe cuéTthl. K coxanenuio, cu¥THasd JHHe#Ka, KOTO-
pad MOKeT OKas3aTh CYIEeCTBEHHYIO NMOMOULb TP BHIIOJHEHHH BBIYHC-
JieHnfl, comepKalUX yMHOXEHHe, HeseHHe, MH3BJe4YeHHEe KOpHS,
BO3BEJEHHE B CTeNeHb, HE HMeeT elld TAKOro e MaccoBOro pac- -
npocrpaHenua. CuéTHas JMHeHKAa [OOMKHA CTaTh HEOGXONHMBIM
MHCTDYMEHTOM BCeX, HMEIOLIUX XesIO C BHIYHC/EHHAMH, DTOT MPOCTOH
W MOPTATHBHBIA CYETHHH NPHOOD MO3BOJAAET 3HAYUTENBHO YNPOCTHUTD
H YCKODHTb BHIYHC/IHTEeNbHYIO DaboTy.

B ornnune ot cudror uau apudMomerpa CuETHas JMHeHKa nadT
pesyiabTaTh He TOuYHble, a MPuOAMKEHHBE, B 60O/bLIMHCTBE MPaKTH-
YeCKHX BHYMCJAEGHH{l HCXCIHbE MAaHHblE OBIBAIOT H3BECTHH JIHIIb
€ ompene/éHHOR CTeNeHbI0 TOYHOCTH. BhINO/IHEHHe «TOYHBIX» BBHIYHUC-
NeHuH ¢ npuGAMKEHHBIMM YUCIAMKM BJEYET TONLKO HEHYKHYIO 3a-
TpaTy BpemeHu M sHepruu. Ecam, Hanpumep, cTopoHa ky6a, noay-
Y€HHas W3MEPEHHEM C MOMOLUbI0 MACIITA0HOH nMHefiku, nMMeouled
MMJVIAMETPOBLIE Je/ieHHd, paBHa 5,7 cM, OGeCCMLICAEHHO CYUTATh
ero o6béM paBHEIM B TouHOCTH 185,193 cud. JelicTBuTeNBHO, ecad,
noayyus Gosiee TOYHOE 3HAUEHHE CTOPOHBI, paBHOe 5,74 MM, MH
BHOBb MNoOACYuTaeM 00bEM Ky6a, TO moaydum Beanuuny (189,119...)),
OT/MYAIOUIYIOCH OT MNepBOHauaabHOH moyru Ha 4 cau3. Slcro, dro
NpH 3THX YCJOBHAX BBLIYMCAEHHE [aXe HeCsTsiX Aotel cu® cosep-
meHHo Oecnofle3no *).

*) MonpoGHee 06 9TOM cM. MOGYI KHUTY, NOCBALEHHYIO NPHOIMMKEH-
HBIM BBIYHCIEHHAM, Hanpumep, B. M. Bpanuc, Kak Hamo BbUHCAATD,
ngu M. JI, @ pa HK, DneMenrapHbie MPHOMMKEHHbIE BbIYHCIEHHA,
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ITpn BblUKCIeHHAX HA JMHHeHKe TOYHOCTHL NMOMYYaeMBIX pe3yib-
TATOB COOTBETCTBYET TOYHOCTHM YYACTBYIOW(MX B BHIYHCAEHHH BesH-
yuH. M Te M ApyrHe MOTYT MMeTb, KAaK MHl 'YBUIHM, He Gojee TPEX
(unorna yerbip&x) 3Havawux uubp. Ecmu rpeGyerca 66ablias TO4Y-
HOCTb, TOJb30BAThCA JIHHEHKOH Heab3dl.

INpennonaraercs, 4TO NOAL3YIOLMHCT HACTOAMM DYKOBOACTBOM
3HAaKOM ¢ JOrapudMaMH W uMeeT MNOJA PYKaMH CUYETHYIO JHHeHKY,
yTOGbl BHIMOJIHATL NPH YTEHHH BCE NPHUMepH M ympawmHeHus. Ilpn
3TOM TnocJenHee OCOGEHHO HeOGXOAMMO, TaK Kak, He 3Has Jora-
pudMOB, MOXKHO, XOTH OBl (HOPMaJbHO, YCBOMUTb OCHOBHLIE NpaBHJA
NONb30BAHMA JIMHEHKOH, HO HAyuyHWTbCA CUMTAaTh HA JNUHEHKe UYHCTO
TEOPETHYECKH, He BHUAA €€ M He YNPAXKHAACH NPAKTHYECKH, w— He-
BO3MOXHO,
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1. OTUCAHUE JIMHENKH

Cu¥THas uHeHKa cocToMT M3 TPEX uacteli (puc. 1): a) xop-
nyca JnauHeHkH (waM mpocTO JauHeHku), 6) HBuxKKa, B) GeryHka.

Ha xopnyce /auredlku W Ha ABHXKe Ha-
HeCeHbl WIKaJbl, KOTOphle Mb OyAeM B Lajb-
He#uieM o6Go3Hauath s Kpatkoctu K, A, B,
I, C,Dw L (puc. 2)*). llkare A u B,
a takke C ¥ ‘D, naHecEHHbHlE Ha MpPUNEraw-
WHUX APYr K APYry Kpasx OBHXKa W JuHeHKH,
TOX/IECTBeHHBI, B 3TOM Jerko y6enutncs, ycra-
HOBHB HBHXKOK TaK, 4TOObI HauaibHble OTMETKH
IBHXKa W JuHeliku cosnaganau. ITpu atom BCe
nenenust mkan A v B, C u D Takxke NOMKHBI

coBnactb. Hanuune pacxoxaeHui CBHIETE/NbCTBYET O HHU3KOM Ka-

YyeCTBe NaHHON JHUHENKH.

Ha GeryHke HaHeceHsl OIHa WIM TpPM BHU3HDHHE JHHHH. DTH
JUHAKM LO/KHB OHTH MEePAeHAMKYJASPHBI K IIKaJaM JHHEHKH W NpH
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Puc. 2.

YCTaHOBKE NPOTHB HayalbHOH OTMeTKH wkansl D (Wan L) ROmKHbI
NPOXOAUTh TAaKXe Yepe3 Haya/lbHble OTMETKH APYTUX HIKan JHHeRKH.

¥) Ha HeroTOpblx THNax nuHeex wkain K, / u L He HaHOCaTCH.
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Ecin 310 ycnosue He co6monaercsi, GeryHOK AOMKeH GHTb
OTPeryaHpOBaH MyT&M He3HAUHTENBHOrO M3ruGa ero Hampasisiouwled’
3aKpayHbl,

Kopnyc nuHeflKH cnerka MPYXHHUT, CxuMan IBHXOK. JIBHKOK
HH B KOEM C/yude He AOJKEH XONHTh COBEpPUIEHHO CBOGOIHO B ma-
3ax auHefiku. Tyroii xon NBHXKKA 3aTpynusier paboTy C JHHEHKOH
W MOXeT ObITh YCTPAH&H HaTHPaHHEM BOCKOM WJIH NapapuHOM 60-
KOBHIX p&Oep IBMKKA, :

2. PABHOMEPHAS HIKAJIA

Jlag TOoro uTOGH HAayuyuTbCA CYMTATh HA JHHeHKe, HYWHO mpe-
JIOe BCero JHeTalbHO O3HAKOMHUTBCA C HaHeCEHHLIMM Ha HeH
IKaaaMu. ‘

IIpocTefiiuit BHA LIKAaM — 3TO XOPOIIO BCEM H3BECTHbIE P a B-
HOMEDHB € LIKaJbl, NPHMEPOM KOTOPHX MOXET CJYKHUTh J106as
maciiTabuasi uKana, B YACTHOCTH, XOTs OB HaHeCEHHasd Ha GOKOBOR

1
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Puc. 3.

rpaHu Ccy8THOM JmHefiku. Yucino, crosiee y KaKo#-1n60 OTMETKH
sTOfl IIKAaAH, YKA3HBaeT, CKOJABKO eIMHWIL Macwtaba (B HaileMm
npHMepe CaHTHMETPOB) COIEPMHT OTPEe3OK WIKanbl OT AaHHQH OT-
METKM 10 Hauana OTCY&Ta (Tle eCTeCTBEHHO CTOMT oTMeTKa 0).
Bosee Me/lKHe HeieHus FO3BOJMIOT TMOAYUMTb OTPE3KH, COXepHKaline
He TOJILKO LEJO€ YMCJAO CAHTHMETPOB, HO H eli& HeCKOJbKO MuJ-
numerpos. Ecau TpeGyloTCs 10/M MUITHMETPOB, MOXHO, MBICICHHO
Pa3NenHB MHMIKMETDOBOE NeNeHHe Ha NeCATb PABHEIX 4acTefl, che-
MaTh HyXHYIO OTMETKY Ha wWiKane. Kaxnoe umcio, uesoe Him 1poG-
HOe, H306paKaercs OnpeNeAEHHON TOUKOH Ha WIKane; OAHAKO, MPaK-
THUECKH MBI He B COCTOSHHMH DasinyaTh M300paxeHHs uucesn, OTIH-
yajowyecs MeHblle 4yeM Ha 0,01 ca, Tak KaK Hall HeBOODYKEHHBIR
[J1a3 He MOMXET OTMETHTb [OJH, MeHbLINE, HEM 0,01 cu.
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IMomewgnHan BHU3Y AuHeHKH wKana L Takie NpeacTasaser CoGok
PAaBHOMEDHYIO IIKamy, Yy KOTOpOH 3a emMHMIy MacwitaGa B3ATO
25 cu *). HauaneHOMY ZeNeHHIO 1IKanbl COOTBETCTBYeT OTMeTKa O,
KOHEYHOMY Je/IEHHI0 — OTMeTKa 1 (3TH OTMeTKM He MOAMKMCAHBI).
Lndpe 1,2,...,9 ykaswBalOT Ha AecATHE N0JM enuHullsl, Gosee
IMMHHBIE LITPUXH MO3BOJSIOT OTCUMTHIBATGL COTHe. Paccroanus
MEX1y ABYMS COCEAHUMH IJNMHHBIMH LITPUXaMU pasfeleHbl Ha MATb
PaBHHIX yacCTel, TaK 4YTO, CJAEeLOBATEN5HO, KaMAOe camMoe MajeHbKoe
nenenne coorsercTByer 0,002. Ecan naM notpeGyercs- OTCUHTATh
ONHY THICAUYHYIO, TPUASTCA STO NeNEHWe DAa3AeNHTh MOMOJaM Ha-
rana3. Ilpumeprr oTcuéroB Ha wxane L npusenedsl Ha puc. 3 #%),

[Tpumenenus wxansl L 6ynyT nanul B ganbHeituem “(cM. n° 13).

3. JIOTAPUOPMHYECKAS IHIKAJA

Hixkana L — eauHCTBEHHass DaBHOMepHas lIKana Ha JuHefike.
Bce ocranbHMe wikanab —- HepaBHOMepHbie, Jorapupmuueckue. ITo-
CTpouM oOpa3el Tako# wikanau. [as 3TOro BO3bMEM M3 Tabaul 3Ha-

Ta6auna
N lg N N Ig N
1 0,000 6 0,778
2 0,301 7 0,845
3 0,477 8 0,903
4 0,602 9 0,954
5 0,697 10 1,000

yeHna JorapupMoB ueanx uucen or 1 po 10 (cu. TaGauuy) u
OT/IOKHMM HX B HEKOTOpOM Macwirabe Ha OZHOH MpsMO# OT obuiero

T T e | T T 1 1

3 2 8 4 b6 6782910
Puc. 4.

nauana. Otiaoxus Jjorapudm Kakoro-an6o yMcra, HafgmMIEM 3TO
yHcno OKono crenaHHo# otmetku (puc. 4). IlonyueHHble OTMETKH

*) Mbl OrpaHHUMBAEMCA PACCMOTpPEHHEM Han6oJee PacHpOCTPAHEHHBIX
JuHeeK C JJHHOM OCHOBHOHM emuHuUM B 25 cu. OsHaKOMIEHHE CO LIK3-
naMu JHHEEK JApYyroro pasMepa Moxer ObiTh MPOBELEHO CaMOCTOATEJDHO.

*%) YV HeKOTOPHIX THHOB JHHEEK ImKana L HaHeceHa He BHH3Y JHHEHKH,
a mocpefnHe 06GpaTHON CTOPOHH! LBUKKA H NPHTOM B OGPATHOM Hampa-
sienun (0=~ cnpasa, ] —caesa).
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Cly:XaT OCHOBOH mnepBOro yvacrka Jjorapudmuueckoft mxans. Ma
crnoco6a ero mocTpOoeHHs BHAHO, YTO B -HayaJbpHOH TOYKe y4acTKa
crour ormerka 1 (Tak xax lg1==0), a B KOHEyHO}# — Ha paccros-
HUM OnHOft emuHMuUB Macwitaba — oTMeTka 10.

Monb3ysace Tabnuueli jgorapudmMoB, MOXKHO HaHeCTH Gojee Mes=
KHe nelieHus, OTKAanwiBas aorapuémer umcen 1,13 1,2; 1,3 u 1. &,
oo 9,9 (puc. 5).

(N NSNS NSRS ARSI
1 ! 2 ' 3 "Tea s

Puc. 5.

Takum o6pasou, norapndMupueckas IMKana CTPOUTCA TaK, YTO
paccmosHue om Havasra omcuéma (ommemrka 1) 0o ommemxu N
pasHo, 8 Hexomopom macwmabe, 1g N.

IMponomxum Teneps Haury mkany. Jag 3TOr0 HyXHO OTIOXKHTh
OT HayanbHOH TOukM norapudmel yucen 11, 12, 13 u r. 1. Ho

Igil=1-41gl,1;1g12=1-41g1,2 u 1. I

Cnenosarteabuo, otverku 11, 12, 13 u 1. n. 6yayT Ha TakoM xe
paccrosHuu or orverku 10, kak ormerku 1,1; 1,2, 1,3 u T. m
or ormerxku 1. Jlpyrumu cioBamu, 4TOGH NPOJOMKHTB JOrapud-

10 W 30 40 50 160

1 " P M R |

-\-ca

MHUECKYI0 IIKaJdy 3a Npeleanl NEpBOrO y4acCTKa, MOCTATOYHO IO-
BTOPUTH Je/ieHHsl, HaHeCEHHble Ha MepBOM YYacTKe, yBEJHYHB BCE
YyHCcHa OTMETOK B necatb pa3 (puc. 6).

YkasaHHEIM croco60M JorapudMuuecKas IIKaJAa MONKET OhiTh
NPONO/MNEHa KAaK YrOAHO [ajexo, NMPHY&EM He TOJBKO BAPABO, HO

ot e 8

T.L

S
I

0.2

N oo .
o?oo N o v wvorna® |
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50

ki

b

30

H BJIEBO, €CIM OTKJANEIBATh BJGBO OT.Hayaaa OTCy&Ta orpuuarenh-
Hble BeJMuMHH (puc. 7). IeHcTBUTENBHO,

Ig 0l==—1;1g 02=—1-1g 2; Ig 0,3=—14Ig 3 ur a
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Takum 06pazoM, MMes OIHH YUYICTOK JIOrapHPMHYeCKOH IUKANLI
LJMOH B OAHY eAuHMIly MacliTaba, MOXHO MOAYUYHTb NPOCTHIM
€ro moBTOpeHHeM GeCKOHeuHYIo JorapudMHUYECKyio lLKany.

4. OCHOBHBIE LIKAJIbI JUHEWKY

lllkana D na nuHefixe u mwkana C Ha IBUXKKe, HA3bIBaeMble
OGLIYHO OCHOBHBIMH WIKaNaMu JHHeHKH, MPeUCTaBAAIOT CO60H Kak
pas Takue yyacTKH norapudmMuyeckoil IIKalb ¢ enuHHLEH MaciiTada,
pastoft 25 c.t.

PaccMoTpuM noapoGHee HaHecEHHBlE HA STH INKATH JAe/IeHHS.
CpaBnuBag WKanb JAMHEAKH € MOCTpPOeHHOH Biume (puc. 5) aora-
pudMuyecKoit WIKantOMH, ynTaTeNb JIErKO HaHier WTPHXH, W306pa-
Wawoolye Hejble YUCAa, a TAKKe WITPHXH OeCATHX NoJef.

Tak Kak HaHecEHHBI Ha JuHefike yyacTOK JsorapudMHyecKOH
WKanbl OyAeT CAyXHTb HaM mpeacraBuTeseM OeCKOHEYHOH Jora-
pRMUUECKOH IuKanbl, TO KamAas OTMeTKa OynerT wu306paxaTh He
OIHO YHCHO, 3aK/Hi04y&HHOe Mexay 1 u 10, Hanpumep 2,3, HO Bce
Y¥caa, TNOJAY4YaloLlHecs M3 NAHHOTO MEPEeHOCOM 3anfATO# W MpHNu-
CbIBAHMEM HynMeil cmpasa M caeBa, Hanpumep 230, 0,023 u T. m.
B cBi3u € 3THM pacCMOTpEHHBle HaMu [NeJeHusl Jydile Has3biBaTh
He NeNeHHAMH LEJbiX M HeCAThIX, a JAeJeHdsMH NepBOoro H BTOPOro
paspsiza. Tak kaxk mpasbi#t koweu wkaasl € win D moxcer usoGpa-
HaTh C OMUHAKOBBIM ycnexoM H 10, u 1, u 100, u 0,001, Mu Gynem
HaselBaTb €ro npaBoft eamuuueft wxanet D nnn € #), a HavanbHYIO
OTMETKY 3THX IDKal — HX JIeBOH enuHuLeH.

Kpowe nenenuit BTOporo paspsza Mbl uMeeM Ha JHHelike A
60ee MeJKHe JelleHus — NeJieHHsi TPEeThero paspaia, Mo3BOJSIO-
1Me OTCYMUTLIBATH HA IUKanax JiHeHKH TpEX3HauHble 4HCIa.

B Hauane nuHefikH, 10 OTMETKH 2 mepBOro paspsiaa, AeJACHUS
BTOPOTO pa3paaa UMeIoT HU(ppPOBLIe OTMETKH *#), M MEXAY KamIbIMH
IByMsl JeNeHWAMH BTODOrO pa3psia MOMELIeHO AecATh Gonee MeJ-
kux nenennit. CilenoBaTenbHO, 31ech Kax0e JeJeHHe COOTBETCTBYeT
OJHON efuHMIE TpeThero paspsia.

Mpumep. Ha puc. 8 Biu3upHan AHHKA GEryHKa yCTaHOBJ/EHA y YHC/a
1,71 (uiu 17,1; 0,171 1t 1. m.).

Ha yuactke memny mrpuxamu 2 u 4 nepsoro paspsna paccrosi-
HIie MeXAYy MOOBIMH ABYMS COCeJHHMH [NeJNeHHAMU BTODOro paspsaa

*) Ha MHorux auneifixax y mnpaBoil eJHHMUBI H CTOMT OTMETKa 1
a ne 10,

%¥) O6blYHO HAHOCATCA TOIbKO uMdpe BTOpOro paspaga 1, 2,..., 9,
a He moaHble orMertku: 1,1; 1,2, ...; 1,9.
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pasaeneHo Ha nAth yacTed. CienoBaTeNbHO, 3M€Ch KAMAOE MENKOE
fie/ieHHe COOTRETCTBYET YK€ He OXHOH, a-IBYM efuHULAM TDPEThero
paapsna, OnHo# enuHuue TPeThero paspaia GyneT COOTBETCTBOBATDL

//./..//,/////////////////////
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Puc. 8.
fONOBUHA MMeIOUlerocss Ha JuHefike Jenenusa. [lenenne nononam
7IeTKO BHIIOJHAETCA Ha-T/Ia3 *),

puMmep. Ha puc. 9 BusupHas MiHIs GeryHKa yCTaHOBJAEHA ¥ uHCIA
2,13 (mm 213; 0,0213 1 1. ).

HakoHeu, Ha nocjenHeM yuyacTKe IUKajisi, npasee uudpe 4
Nepeoro paspsia, MewAy [ABYMs COCEIHMMH JENeHHSMH BTOPOro
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Puc. 9,

paspana Mbl BAAWUM TOJBKO OIHMH NMPOMEXYTOYHBIH LITPHUX, COOTBET-
CTBYIOIMH MNATH eJUHHUAM TpeThero paspsaaa. Eciam maM HyXHO
MOMYYUTb OTMETKY, COOTBETCTBYIOLIYIO OT/IHYHOMY OT MATH YHCIY
€[HHULl TPEThero paspsia, CAeLyeT MBICEHHO pasneauTh Ha-raas
HYXKHBIH MPOMEXYTOK IUKaAH HA MATb PaBHBLIX 4YacTel W OTAENHTH
TpeGyemoe KonuuecTBo RoJeft *¥), Cnauana 3ra onepaups OGbIKHO-

*) Y HauMHaOWUX TOJb30BaTheA CUETHOM AMHEAKOH HA 9TOM ywacTke
yaule BCero BCTpevarnTcs OWHOKH B oTcuéTe. 3A€Ch HYXHO ObITh 0C000
BHHMaTeJbHbIM,

#¥) Ha He6oabiioM y4acTKe B Mpelesax TOYHOCTH JHHEHAKH BNOJIHE
HBOMYCTMMO CUMTaTh JOrapHOMHYECKYIO WKaly paBEOMEpHOi. 3TO cosep-
IUEHHO paBHOCHIbHO MO/b30BaHHIO NPONOPUHOHATHHLIMH YACTAMH B Tab-
NHIEe JAorapumMoB,
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BEHHO BLITIONHAETCA MEMJIEHHO W HeyBEDEHHO, HO AOBOJBHQ GLICTPO
npuobperaioTcs HeOBXOAMMBE HABRIKH.

Mpumep. Ha puc. 10 susupnaa auHMa GeryHKa yCTaHOBJAEHA
y uucaa 7,07 (uau 70,7; 0,707 u 1. I).

Mbl BHAMM. 4TO Ha NuHelke ¢ aauHO# MactuTaGHOH eRUHMIIL
B 25 cM MOXHO YCTaHaBAWBATHL AOCTATOYHO TOYHO UHC/IA, HMEIOLIHe
Tpy 3Hauaue uudpsol *), ApuuEM NpU yCTaHOBKE YHCJAa HA JIHHEHKe
He O0O6paulaloT BHMMaHHsl Ha MOJIOXKeHHE 3anfATOH W HAa HyJAH Ha
KOHILIe YuCJaa.

[MosToMy Kamayld OTMETKY Ha JHHe#Ke unTaioT- OGHIYHO Kak
TPEX3HAYHOE YHMCJO, HA3biBas MOC/TEN0BaTENbHO BCe TPH COCTAaBAAI0-

QT e T L e R R LA i
] 1 il ) AL LA LT
G A e
] NN PSP BN . -
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i g L 7 ' 5 ] ‘
. 2 7
p
5 : n 8
I 1 f
T
D.l e 0
Pt @
O gm oM Mo O e N e e e ny ROROEmOm I i
Puc. 10.

tme ero uudpu, Tak, 4ucrIO, OTMEYEHHOE HA pHUC. 8, UHMTAIOT —
OIIMH, CEMb, ONMH; YNCN0, OTMEUEHHOe Ha pHUC. 9, — 1BA, OAHH, TPH.
OtMeTky 3 nepBOro paspafa CJeAyeT YHTaTb — TPH, HOJb, HOIb.

B Hauane wikansl, rae mepsas undpa yucaa pasHa 1, moxer
6LiTh yCTaHOB/JEHA MNPHGIU3NTENLHO M 4YeTBEPTas 3Havawlas uudpa
qucaa.

Hayuutbcst GHICTPO M TOYHO YCTAaHABJAMBATL W UMTATh YHCAA HA
IIKanax JAuHeHKd — NepBasd 3ajaya rpm OOyueHUH [OAb30BAHHIO
nuHefikoi. TToka WKanw NUHEHKN He OCBOeHH, pa6oTa Ha JHHelKke
HeBO3MOXHA,

Ynpaxuenns 1) YCTanOBHTH Ha OCHOBHOH MwKane anHeHKH BH-
suproil JuHnel Gerynka caepylomue uucna: 13,7; 3,26; 0,675; 26,7; 0,103;
§1,3; 0,0626; 302; 0,714; 4260.

2) lipouataTs uYHCNa: CHa4ana OTMeHeHHHE CMIOWROK uEpTOUKOI,
noroM myHkTupHO# (puc. 11).

*) 3HayamuMi UHGPaMH THCAA HA3LIBAIOTCA BCE ero mHQPH KpoMe
Hyie#t cnesa., Hanpumep, wucra 2,75; 0,0142; 0,401; 715 wmMmeioT no TpH
3Havaue nUQpsL
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3) YcraHoBuB NpoH3BONBHO GeryHOK Ha NuHeiiKe, MPOYHTATH CTOALIEE
T0J, BH3UPHOH JMHMEH 4HCJIO; MOBTOPHTL 3TO VHPAMHEHHE HECKOJbKO pas.
Ocofenno ygoOHO penate 5TH YHNPAXKHEHHA BIBOCM NPH B3aHMHOM KOH-
TpOJE,
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5. YMHOXEHHUE

Kak usBecTHO U3 anre6phl, norapudM NPOU3BEACHHA PaBeH CyMMe
forapudMoB COMHOXHTeseli. DTO OCHOBHOE CBOHCTBO JOrapupmos
U HCNOJb3yeTcs CUETHOH JIHHEHKOH.

BoiBUHEM BAPABO HABHIOK TaK, UTOOL €ro Jiepas eIHHULA MpH-
UIaCh NPOTHB OTMETKH @ Ha nuielike. BosbMEM Ha IBUKKe Kakoe-

A160 YyuCI0 b M MOCMOTPHM,

L ] KaKoe YHCJO ¢ OKaxeTcs npo-
o A l THB Hero Ha JadHefike, Tak
b T Zaad - KaKk OCHOBHble wkaaw C u D
L ge ¢ | HBIKKA ¥ JMHeHKH MMeoT
OIUHAKOBHI MacumiTab, TO u3

Puc. 12, puc. 12 oueBnaHo, uro lgc ==

=lga-lgb, 1. e c=ab.
Taxum 06pa3oM, Mbl NOJYy4aeM CNeNyiOlllee MPABUIO YMHOXKEHKS:
ITpomus nepsozo MHOJNCUMEAS HQ AuHeliKe YCMAHABAUBALHL-
ca eOuHuya O08uincKa, npo-
Mu8 B8mMOpPOIO MHONCUMENS [ l
83M020 Ha O08uM@CKe, HU- -
maemcs npousgedenue HQ ,
Auneiire. | a ¢ r
CxeMaTHyecKH 3TO MpPaBH-
10 MOXHO H300pa3uTh Tak, Puc. 13.
KaK 1MoKasaHo Ha puc. 13.

>
el

YnpaxueHdus Ilpoepurs Ha nuneiixe ymHowxenus: 2,453,064 =
= 8,92; 62,7-0,135 = 8,46; 39,2 1,77 = 69,4.

Ecan wmbl Tenepb MOMbITaeMCs MEPEMHOXHTb MO AAHHOMY BhILIe
npaBuay 3 Ha 5, MbH He CMOXEM MNpOYMTATh MPOV3BEHEHHE, TaK
Kak OTMeTKa 5 BoifineT 3a mnpenmenst mauHedk#.. OueBHIHO, MBI
cMoraH Obl TMOJNY4YHTb OTBET, ecidd Obl mKaaa JauHeldKku OGblia
Gosee mnunHOR. Onuako, W3BECTHO, YTO MJIs. NOJy4YeHHS NPOAOJ~
ennst wkanas D 10CTaTtoUHO NMOBTOPHTH YKe HMelwHilca e yuas
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CTOK. ITOro J/erko JOCTUFHYTb, MNepeMecTHB JiHHeHKy BNPaBo
OTHOCHTEJBHO [BHXKKA Ha ONHY MacliTaGHylo eAuHuiy, NS 4ero
JNOCTATOYHO MOMECTHTb OTMeTKy 3 He MPOTHB JIeBOH, a MpOTHB
npaBo# enMHHLB aBMKKA *), B HOBOM MOMOMEHHM NPOTHB OT-
METKH 5 Ha JABHXKe npounTaeM HckoMbifh oTBeT (15) Ha nuHefixe
(puc. 14).

Ecay MB mOCMOTDHMM Telepb Ha MOJYYMBUIYIOCS YCTaHOBKY
NBUXKKA, TO YBUAKM, YTO OHAa BMOJIHE COOTBETCTBYET NaHHOMY paHee
npaBuily, C TOH TONbKO pasHHUEH, uTO BMECTO JeBOH eIUHULUbI
IBHXKa TPOTHB T[E€PROTO MHOXMTENSl Ha JIMHEHKe YCTaHOBJ/EHaA

i 2 9 4 5678919
) ! [ B B B .
] ! T LA B T T T rrrry
1 2 3 ¢ 5678391 w0 100
P.c. 14.

npapas efuHMIA IBMXKKa. OueBUIHO, YKa3aHHas 3aMeHa OJHOH elu-
HULBl JBHIKKA LPYTOH BCeria MO3BOJHT NPOUMTATb Pe3Y/bTAT, €CIU
OH He MOT GHTh NPOYUTAH MPH NepBOHaYaAbHOM ycranoske. Cnenosa-
TeJIbHO, B MpaBuIe yMHO)KeHHH HYXHO WMETbL B BHAY, 4TO Iaad
YCTaHOBKH [IBHXKA MOXeT ObiTb HMCMO/Nb30BAHA WM JIEBas, Mwd-
npaBasi e€ro enMHULA. o

Vunpawuenus [poseputs Ha auHeiike ymHOweHua: 2,75.8,13 =
= 22,35; 4,07 - 32,5 = 132,3; 7,23 64,8 = 469.

Tlpouecc yMHOXKeHHs 4uceJ OOBLIYHBIM apH(METHYECKHM MyTEM
COCTOMUT M3 ABYX 3TanoOB: cHauana mnoayuyaercs uuppoBo# COCTaB
npoussefieHHss M 3aTeM B HEM YCTAHAaBIMBAETCA 3aNATAS WM MpU-
MHCHIBAETCA HEOGXOMMMOE YMCJIO HyseH, B 3aBACHMOCTH OT MOJIONKE-
HMA sangTof wAM Hanuuuag HyJded crnpaBa y comuoxureseid, Ilpu
BbIUMCIEHHH HA JHHefKe MBI MMEEM Te Ke NABa 3Tana: JHUHeilKa HaET
TOMLKO LHU(POBOA COCTaB MpOu3BedeHHA, B KOTOPOM HEOGXONHMO
ew§ yCTaHOBUTb nojoxenue sanaTofl. Tak Kak Ha JuHelKe MbI He
noJiyyaeM BCEX 3HAKOB TOUHOrO MPOHU3BeNeHHs, O6LIYHbIE apubMerH-
yecKWe MNpaBWJAa MOACYETa 4MCJAa 3HAKOB mNOCHe 3anaToff OKasbi-
BAalOTCA HelpuroaHeiMu. Haudyuiium cnoco6oM njs yCTaHOBKHM 3ans-
TOH #ABAAETCA rpyOnil MOACYET BENMYUHBI NPOM3BEACHHS B YyMe,
KOTOPHH /Ierko BHIMOJHACTCH, eClIH MHOXHUTENH OKPYIJIMTh, COXpa-
HAs JIMiUb OJHY 3Havamywo nudpy. [Ipu Hammuuu nppobelt Hau

*) daKTHUECKH Mbl IepeBHraeM He JuHelKy Ha 25 ¢ BIPaBO OTHOCH-
TENbHO ABWKKA, a JBHXOK Ha 25 ¢ BJEBO OTHOCHICALHO JHHEHKH, 4TO
COBEPUIEHHO pPaBHOUEHHO.
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GONBUINX 4HCen npu 3TOM PEKOMEHAYETCHA BLIACAATb MHOXHUTENEM
MOMIOXHUTEJNbHBIE WM OTpHLATE/IbHBIE CTEeNeHU LeCATH.

NMpuMmepsn 1) 32,7-0,0267. CnenaB ycTaHOBKY JHHEHKH, NpOYHTaeM
8—7—3; rpy6niii noxcuér paér: 30-0,03 =0,9. Oreer: 0,873.

2) 0,0753 . 0,u0478. Jlumeiixa naér nas NPOM3BENEHHA UMPPH
3—6—0, rpy6uiit moncuér: 7-10-2.5.10~3 = 35.10-5, Orser: 0,000360.

3) 823060.0,0341. JIumefixa naér pas mpousseneHus uudpe 2—3—1;
rpy6uti mopcuér: 8.104.3.10-2=24.10%2=2400, um 82300-0,0341 =
= 823-.3,41 = 800 - 3 = 2400. Otger: 2810, )

Ipyroft cnoco6 ycTaHOBKH 3amsiTOH 3aK/IOYaeTCss B HAXOXKIAEHHH
TaK Ha3LIBAEMOTO <«MOPSANKa» NPOU3BeldeHUs, YCIOBHUMCA HA3bIBATw
NOPAXKOM YHCJIa, GO/NbILIEr0 eNUHHLBI, YHCAO €ro 3Hayaumx
uudp mo 3amiTod. [lng uMcaa, MEHBLIErO €XMHHUBI, HA30BEM MOpsI-
KOM OTpHLATEeNbHOE YMCI0, COoAepiaulee CTONLKO OTPHLATENbHBIX
elMHUL, CKOJbKO HyJleft Mocie 3amaTod COLEPKHT HAHHOE UMCIO.
Hanpuwmep, ana uucen 327; 2,75; 0,863; 0,00403 nopsaaku GynyT
pasHb cooTBercTBeHHO 3; 1; 0;—2.

[pu yMHOXeHMW uMCeN Ha JHHeHKe OKAa3LIBAETCSl CHPABENJIHBLIM
chedyiolllee NpaBuao *): MOPANOK MPOU3BEIEHUS PaBeH CyMMe Nopai-
KOB COMHOXWTeJIelt, C/l IBHXKOK BBUIBHraeTCs BJEBO (HCMOAB3YETCa
npaBag eIMHHUA), M HA €QMHHLY MeHbLie CYMMbl MODAAKOB COMHO-
. Weﬁ, ecnd IBHXOK BBIABHraeTcd BAPABO (MCHOMbL3YETCH JieBas
" “epnnauua).

Uro6sl serde 3amOMHMTL 3TO MNPABWJIO, Ha JuHeHKax crpasa
y mkans D crouT 06bI4HO Hazauch: P— 1, o3Hayawowas, 4To 10ps-
1ok npoussesenns (Produkt) npH BHIBHXEHHH ZBHXKA BNpPaBO
paBeH CyMMe MODSIKOB COMHOXHTeNAe# MuHyc 1.

Mpumepu. 1) 32,7.0,0267; na auneiixe untaeM UHPPH Npou3BeEje-
Aua 8—7—3; 1BMXOK BIPaBO; MOPANOK NpPOHM3BeNEHHS  paBeH
24 (—1)—1=0. Orser: 0,873.

2) 0,0753 - 0,00478; na nuneiike noxyuaem npoussenesie 3 — 6 — 0; aBu-
IKOK BJEBO; MOPALOK npousseldenns; (— 1) + (— 2) = — 3. Oreer: 0,000360.

3) 82300-0,0341. Jlumeiika naér 2—8 —1; IBHXOK BIEBO; MOPSLOK
npousBefienus paseH 54 (—1) = 4. Otser: 2810.

Cllefyer OTMETHTb, YTO TpPH MPAKTHYECKHX pacu&Tax B 60nbe
IIHHCTBE CJyyaes TMpPHOGAW3NTeNpHAS BeNMHUMHA pe3yibTaTa GhiBaeT
3apadee M3BECTHa, TaK YTO BOMNPOC O BO3MOXKHOM MeCTe 3aniToi
He BO3HHKAET.

YnpaxHenus Bouncaurs npoussenenus: 0,309+15,8; 27,4.508;
62,7 - 0,00845; 517 - 18,3; 0,545 - 0,00237.

¥) JloKasaTeNbCTBO €ro MOXHO HalTH B KaKOM-THGO MOAPOGHOM pyxo-
BONCTBE MO cu&iHOA auHeiike, Hanpumep, [ 0. I1a 1 o B, CuéTnas auHeixa,
uanauue 6-e, ['ocrexuspar, 1949, :
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B 3aknioueHne 3aMeTuM, uTO MOC/TEe YCTaHOBKHU EQMHHNHI NBHMCKA
NpOTHB YMCNA @ Ha JMHeHke Mbl ToOJyyaeM TaGuuly YMHOXeHHS
Ha a: NPOTHB KaXAOro uucia wkajas C ABHXKA CTOMT Ha JHUHeHKe
ero nponssenenne Ha a. Takuw o6pa3oM, eciu TpeOyeTcs BHIMNOM-
HHUTh DAL YMHOXEHUH HA ONMH H TOT Ke MHOXHTE]Ib,— 3TO MOMKET
6LITh BHITOJHEHO C NOMOMbIO OeryHka NpH OIHOH YCTAaHOBKE
LBXKA, B OTAeNBHBIX CAydadxX MOXeT NOHaZOGHMTHCA TOALKO mepe-

_6pocKa nBMXKA Ha 25 cu— 3aMeHa ONHOM KOHEYHOH eXuHHIIbI

Lpyrof.

Hainém, wnanpumep, 21,3%, ot umcea: 173, 318, 521, 864,
1218, 2415. 3amaya csoautca K yMmHoxenuio Ha 0,213. Ycrano-
BUB NPOTHB OTMETKM 2— 1— 3 iuHeHKH JIEeBYIO eNMHHLY IBHKKA,
MBI CMOXEM TNpouuTaTh mnepBele nBa pe3yiabtarta 37,3; 67,7, as
noJyyeHHs CJAEHYyIOLIero pe3yabTaTa HYKHO BHITIOJNHHTbL MepeGPOCKy
nBuxka. [Ilpakrtuueckn, oaHako, uemecoo6pasHee OyneT CHauana
NPOYUTATb BCE BO3MONKHBIE Pe3y/AbTaThl MPU HMENOIIEMCs MOJOXEHHH
ABWX(Ka (B HalleM MpWMepe IJa ABYX MOCHENHMX M3 3aJaHHLIX YH-
ceJ) M yxe MoclAe STOro nepeGpocuTh ABHXKOK. TexHHWKa mnepe-
Opocky, K KOTOpOH npuXoAuTCcs mpuberatb BO BCeX Cayyadx, KOraa
OTMETKa, MPOTHB KOTOPOH MOM:KeH ObiThb NPOYHTAH pe3ynbTaT, OKa-
3bIBaeTCA 3a NpenenaMu AuHelku, CBOAHTCA K ClelyiouleMy: BU3HPHas
AMHUS GeryHKa yCTaHaBAMBaeTcsd NMPOTHB CToAUlell B npelenax Ju-
HeWKM eNMHMLBI ABHKKA, MOCJHe Yero ABAKOK MepeMeiaeTcs Tak,
4YTO K BM3UPHOH JMHUM MOABOAMTCA Apyraa eauHuua. IlepeGpocus
IBUIKOK, Mbl MpOUHTAEM HemocTaioumue pedyabrarsl, OKoHYaTebHas
Tabauua: :

Or yucenr , . . ... 175 318 521 864 1218 2415
21,3%, papunl . . . . 37,3 67,7 111 184 259 514

6. JEJIEHHUE

Pazofpannas Bhllle CXeMa YMHOXEHHS MOXeT GHTb HCIOMb30-
BaHa ¥ IR NeNeHHs Kak AeHcTBuA, OGpaTHOro ymHoxeHuwo. Jla
¥ M3 CaMOit CXeMBl Hemocpen-

CTBEHHO BHITEKaeT (puc. 15): r I
lga=lgc—Igb N W J
WIH b Ty .
ot O |
=
Puc. 15.

MMpuxomnM K  chedymouieMy
npaBuay INeneHus:

. ITpomus Oesumozo Ha AuHeline ycmawasausaemcs Oenumens,
839Mbll KA 06uICKe; RPOMu6E eOuHuyb O0BUICKA HUMAEMCT HA
AuKelixe wacmHoe,

N -
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Ilpn paccMOTpeHNH CXeMbl YMHOXEHUS yxe ObJI0 YCTaHOBAEHO
paBHonpaBue o6eux eauHUL ABHKKA. [IpH nesleHHM MBI TaKXKe MOMEM
MoJy4aTb OTBET KaK NOXN MNpaBoO¥, TakKk M TNOL JeBOH eluHuULEH
IBUXKKA. B oTaMuMe OT YMHOMEHHS 31eCh He TNPHXOLUTCA 3aLyMbl-
BaTbCd Hald TeM, B KaKyl0 CTODOHY CMellaTb ABHXKOK, — €ro ycra-
HOBKa OlpelenseTcd JAeNHMbIM W AeauteneM. [3 1aByx eamuui
JIBUXKa OfHa Bcerna OyneT HaXOZUTbCA B Mpenenax JuHeHKH, Mon
Hel ¥ ChaeayeT YHTaTb OTBET.

19,6 C 167 2,78
ITpumepnl. 36T =543, 153 = 1,693; 623
IMpouecc meneHus, Tak e KaK M MPOUECC YMHOMXEHHS, COCTOUT
u3 AByX 9TanoB— MOJy4eHHs HU(PPOBOro COCTABA YaCTHOTO W YCTa-
HOBKM 3anaTofl. JluHefiKa BHIMOJIHAET TOJBKO MEPBYIO YacTb PaboThl.
Ina ycraHOBKH 3anaTofl OnaTh-Tak¥ Haubonee yHOGHEIM CMOCOGOM
AB/ISETCA BBINMOJMHEHMe TIpy6oro moacuéra B yme. Menee ymoGHbiH
cnoco6 — MoJCYéT MOPAZKOB. 31eCh OKA3bIBAETCA CNPABER/HBLIM
cllefyiolllee NpPaBUAO: MOPSAOK WYACTHOTO PAaBEH PA3HOCTH MEKAY
NMOPAAKOM [e/NMMOro W MOPANKOM JNeNuTeNs, e€C/IM YaCTHOE HHUTAeTCs
y npaBoH enMHHUB! ABHXKA (NBHXKOK BHLIBHHYT BJI€BO), H Ha elu-
Huuy GoJablie 3TOH pa3sHOCTH, eC/HM OTBET YHTAeTCs MOX JeBoH
eNuHHIEH NBUXKKA (ABHXKOK BBHIABMHYT Bnpaso) *). Yrobul nerue
Obl/I0 3aMOMHHTH 3TO MpPaBWJIO, HA JuHelike cjaeBa y wKanu D
uMeeTcss OGBIYHO HAmMUCh Q- 1, HANMOMHHAIOWIAA, YTO MPH UTEHHH
- yactHoro (Quotient) v neBoit eauHHUB IBHXKKA K PasSHOCTH MOpPAX-
KOB [Ie/IMMOTO M INeNUTeNs ClelyeT mMPUGABHTL edUHHLY.

MpuMeps. 1) (? 3’7 i ; UMPOBOi COCTAB UACTHOTO MOMyYaeM Ha Jif-

= 0,446,

Helike (mop JeBoit epumuuell) 1—3—1—7; rpy6uii momcuér: ~0§3—=100.
Mopsnok yactHoro 2— 0+ 1 = 3. Orser: 131,7. ’
2) gs 4> Ha JuHeilke ynTaeM (NOA JEeBOH eanHuuei) 2—4—1; rpy6uiii

6
NOACYET: 0= —5- =0,2; mNOpAIOK YacTHoro paseH 1—2-4-1=0.
Orser: 0,241,
0,00274
) G873
rpy6uifi MOXCUET:
Ortser: 0,00314.

Y mpaxueHus. Beuncaurs yactasie: 9: 3820; 3,72 : 1,643; 41,7 : 0,00815;
0,1863: 003'2 61,4 : 5,26; 0,283 :19,05.

; Ha JuHefike uuTaeM (noj npaBoit eamnnuei) 3—I1--—4;
0,003
1

= 0,003; nopsaoK 4acTHOTO paBeH — 2 — 0 = —2,

*¥) 310 nNpaBHIO HMEET OXHO HCKJIOUEHHE: OHO Heaepuo, €CaH Tpi
BBEIUMCJICEHH ] ;g [OJb30BaThCA NPAaBOH eAHHHUEH WIKaabl
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7. KOMBUHUPOBAHHbBIE BbIYUCIEHUS

Ha nunetixe yno6HO Mpou3BOIHTH HECKONBLKO MOCIENOBATENBHHIX
yMHOMeHu#t wuanm neneHuBt. IlycTe Tpebyercs MepPEeMHOXHTb TDH
yucaa: 2,73« 0,145 . 52,3, MepemHoxnm no o6leMy npaBuiy mep-
Bole ABa uucaa. IlpoTuB 2—7—3 nuHeHKU CTABMM JIEBYIO €IHHHULY
NBMXKKA, MPOTHB 1—4—5 ABHXKKA MOXeM MpPOYMTaTb NpPOU3BENEHHE.
OunHako, 9TO NPOM3BeeHHe HaM 3HATH He HYHO, HEOGXOMUMO TONbLKO
YMHOXUTb €ro Ha TPeTHH COMHOXHTeNb. Jlng 5TOH Ueau MH 2a-
KpenuM NOJyYeHHOe NpOH3BeleHHe Ha WKale D), yCTaHOBHB y OT-
MeTkn 1—4—5 nBWKKAa BH3MPHYIO JHHHIO GeryHka, M BHIIOJHHM
BTOpPOE yMHOXEHMe, TOABeNs K BU3HPHOH JamHuu GeryHka (T. e.
K NepBOMy NpOM3BeNeHHI0 Ha IuKane D) exuHHlly IBHKKA — HA
3TOT pa3 npaBylo. Yuras OKOHYATENbHBHI De3yJAbTAT MPOTHB OT-
MeTkHn 5—2—3 mBukKa, nonyunm 2—O0—7, Jlas ycranosku sand-
TOW TLpuMeHsieM rpyOwiit moacyér: 3 - 0,1 . 50 =15, uan noncuér
nopsnKa (IBMMOK OAMH pa3 Gbil BHABHHYT Bmpaso): 1--0-{-2—
~—1 =2, OtBer: 20,7.

M3 pazobpaHHOro mpuMepa siCHO, YTO BLIMO/HAA MNOC/IeN0BaTe/be
Hble JeficTBUA Ha JMHeflke, Mbl KMeeM BO3MOXHOCTb HE YHTaTb
NMPOMEMYTOUHBIE De3y/bTaTH, a TOJABLKO 3aKpensTb MX BH3HPHOMH
nvHuelt GeryHka. '

PaccmoTpum Tenepb Ciy4alt noOCAEROBAaTENbHOrO YMHOMEHHS
53:34
—ﬁ_— . Bu-
YHCEHUS MOXHO BECTH ABYMs CnocOoGaMM -— CHayana YMHOMEHHUE,
MOTOM HefeHHe uau B OGpaTHOM mopaike. ITocMOTpHM, K yeMy 3TO
CBOZMTCA MPAKTHYECKH,

1) Mporue 5—3—0 auHelikn cTaBuM efuHuLy (NPaByIO) ABMKKA.
IMpunsuuyB Kk oTMeTke 3—4—0 nBMKKA BU3HPHYIO JMHHIO OeryHka,
OTMeyaeM MOAyueHHOe npoussefeHue. OCTanoCh BHIMONHUTL Aee-
HMe, LTS Yero MoJBOAMM MOA BUBHUPHYIO JHHMIO OTMETKY 2—2—0
IBWKKA W TOJ eIuHuued IBMXKA yuraeM orser: 8,19.

2) BuinonnnM nefictBus B o6partHoM nopsnke. Iporus 5—3—0
auHedkn ycraHasiuBaeM 2—2—0 peimkka. Iloa sesoit eauHuuei
IBYXKA MONy4yuM uacTHoe. Ilnd mocienyiouwero YMHOMEHHs MPOTHB
STOTO YA4CTHOFO HYXKHO MOCTaBHTb EIMHHIY ABHMXKA, HO OHA yiKe
anech crout. CrenoBaTeNbHO, MBI MOXeEM, He OTMeyas MPOMEXyTou-
HBli pe3yibrar, cpasy mnpouurath otBer 8,19 nox ormerkoi
3—4--0 nBukKa.

OueBunHO, 4TO BTOpO# cnoco6 Gosee ymoGeH, TaK KAaK OH
Tpe6yeT TOJNLKO OJHOTO MEpPeMEIlleHHS NBHKKA,

Urak, npu nocsedosamensshom 8uinosrenuu dedcmeud caedyem
BLINOAHAME CHAYAAA Oeserue, a ROMOM YMHONMCeHue,

n penennsa. Ilycth, Hanpumep, TpeGyeTcsh BEIYUCIUTDH

2 3ak. 1335, K. A. Cemennses. 17



Ecny tpe6yercs BHIMOMHHTE HECKOABKO YMHOMEHu# M geneHuit

asb.c.dy.
(BuqucnneTca BLIpaWKeHKe BHAA Tﬁ?)’ peKOMeHayeTCa yepe-

NOBATh JeNeHust C YMHOXeHHAMH (T. e. BECTH BBIYMCNEHHE B TAKOM
nopsake: [(a:e-b):f-cl:g-d), Gnaromaps dYemy yMeHblUAeTCs
YHCNO YCTaHOBOK MIBHIKKA.

3ameTuM, 4TO B NpUBEAEHHOM BHIlIE NpUMEpe HaM He YHajJoCh
6bf MOAYYHTb CPasy pe3yJabTaT, ecin Gbl BTOPOH MHOMHTENb GLiJ
paBeH ne 3,4, a xoTa 6n 5,8, B stom ciyuae, uToSH HMeTb BO3-
MOXHOCTb MPOUMTATb OTBET, HAaM MpuAETCH NPUOErHYTh K He06XO-
IMMOH B MONOOHBIX ciydagX nepe6pocke msuwka (T. €. 3aMEHHThb
ofHy enunuuy uapyroit). Beame B nanbuefiniem, korma Mb Gylem
FOBODHTb O BHIYNC/EHHAX, BHITOJNHAEMLIX 32 OHY YCTAHOBKY IBHMKKA,
MBI JOJMXHBl YYHTHIBaTb, YTO BCErAa MOXeET BO3HHKHYTb MNOTpe6-
HOCTb B nepebpocke.

Ilns ycTaHOBKY 3ansiTo# FAPH KOMOMHHPDOBAHHBLIX BHIYMCJIEHHAX
ciaenyeT uau npuberaTh K rpy6oMy mOXCYETY, WIH MO XOAY BHIUHC-
JeHUs TOACYHTHIBATH MOPANOK MOJAyudeMbiX pe3dy/bTaToB. Ilosmesno

a-
3AMETHUTDH, YTO €CJH BBHIYHUC/IEHHE BUMNAE e BLIFIOJIHAETCS Oe3 nepe-

GpOCKH, MOPANOK DPe3yAbTATOB PaBeH CyMMe TMOPALKOB COMHOXMH-
Tene#l MHHYC nopanok menutens. IlepeGpocka BeBO yBenHuMBaeT
NOPALOK pe3ynabTaTa Ha eNUHHUY, a nepeépocxa BMNPaBO — yMeHb=
11aeT Ha eNHHHULY.

Ynpaxuesni s Buducanrs; )
583-0472  3,15.09,2 = 0,281-873 6,83-0,745-223
€53 0,84 ° 428 ° 2,08-437 °
0,867.12,7 438
5,64-7,22.0,348 °

3. OBPATHAS LUKAJIA

JluneHiKH HEKOTOPHIX THMOB Kpome wikaa B u C Ha ABMKKe
MMEIOT ellf NMOCpenuHe Tak HaspiBaeMyl0 o6paTHyio mikany J. dra
IIKaJa B TOYIOCTH COBMajaeT C OCHOBHOf IuKanoi C; TOJABKO Ha-

— Kebepo

HeceHa oHa B ofpatHOM mopsake. [enemna 1—1, 1—2 u 7. 1.
HaXOHATCA Ha 3TOH IuKane y mpaBoro Kowma, a 9, 8 u 1. a. —
cnepa. Ilpu orcudte umcenn HA 3TOH WIKale BAKHO He 3a6LIBATh
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OTCUMTHIBATh [NEJICHHS BTOPOTO M TPETHETO PAIPANA BJAERBO OT
Je12HUH TepBOro pas3pana, a He unpaBo, Kak Ha mKanax C n D.
3nech yacto menaiot owubkd. Ha puc. 16 noxasan oTcuéT yucaa
3—1—4 nmnpaBuibHBIH, H HENPaBWIbHBIA (KAK €ro Yacro MAenaior
HauMHaIOlWHe MOMbL308BATLCS JHHENKOH).

O6paTHo#t WKaA0# OYeHb VAOGHO MOJB30OBATHCS N/ YMHOMKEHUS,
OkasbiBaeTcs, 4TO ecau nocmasums Opyz npomus Opyza om-
MeMKy MHOJICUMeNeli HA OCHOBHOI wKaAe JAuHelxu u obpam-
HOW WKaae OBUNCKA, MO HAXO00AUAACA 8 npedesax AuHeliri
cOuHUYQ OBUICKA YIKAaxcem npou3gedeHile HQ OCHOBHOI WKAAZ
AUHeURU.

HefictBuTensHo, u3 puc. 17, M306paxaiowiero ONUCaHHYIO yCTa-
HOBKY, BuAHO, uTo Iga-lgb=Igec, 1. e. a-b=c.

. K sTomy npaBuny Mul Moram On nputtH WHaue., CpaBHMM Ka-
KHe-Mubo JBe CTOdllMe APYr NPOTHB IpPyra OTMETKH OOpaTHOH u

Lt F___m%gh__-.-m !

[ i ] L g X 1

Puc. 17, Puc. 18.

OCHOBHOM WIKa/bl ABMNKA (puc. 18). Mel Buzum, uro Ig m--1g n==
10 .
=1, wm m - n=10, n=—-. IIpunuman BO BHMMAaHHE, YTO OT-

CuT YMCIA Ha JiMHeHKe He 3aBHUCUT OT MOJOXEHHs 3amiTo#f, Mbi
MOXEM CKa3aTb, UTO omMemiu 06pamHol wrasv. Oarom obpam-
Hble 8eAUMUHbL CIOSUUX NPOMUE HUX OMMEMOK OCHOBHOL ULKaAbL.
Teneps ICHO, KaK MOJMYYHNOCh AAHHOE Bbillle NMPABUIO YMHOMEHHS
¢ momomplo o6patHoit wKajibn. OHO MOMpoOCTy MOBTOPSEeT OOBIYHOE
NPaBU/NO MeJIeHHSs,, TONbKO «JAeMUTEe/Nb» YCTAHABAMBaeTCH Ha o6par-
Ho#t mxame. Ho, ycraHaBiameas Kaxoe-iuGo uuca0 Ha OOpaTHOH
IIKane, Mbl TeM CaMblM YCTaHOBHUM OODATHY0 €ro BEAHYUHY Ha
ocHOBHOH 1wKane., CnenoBaTenbHo, GakTHYyeCKH Mbl OyLeM BbHINOJ-
HATH Jle/IeHHe Ha 3Ty OOpaTHYI0 BeNHYUHY, T. €. YMHOXKEHHE Ha
YMCN0, YCTaHOBJeHHOe Ha O6paTHOH wIKaje.

INopsanok NMpousBeneHHs NMPU YMHOXEHHUH C MOMOLLLI0 06paTHOR
WIKaAbl paBeH CyMMe TMODPSAKOB COMHOXHTeNeH, ecau pesynbTaT
uuTaeTcd Hal JIeBOH eAMHHUeH JBWKKAa (IBMXKOK BMpPaBO), M Ha
e[ HHHLY MeHbllle 3TOH CYMMbl, €CAH pe3y/JbTaT YHTaeTCd Ham mpa-
BOR ednHuueRt nBM(Ka (ABHKOK BJEBO). '

YMHOXeHHe ¢ MoMOubi0 OGPAaTHOM wiKanbl NeaaTh Mpolle, 4eM
C MOMOUIbI0 OCHOBHOH, TaK KaK He MPUXONUTC 2aXyMHIBATbCA Hal
TeM, KOTOpOH# emuHullefi ciaepyeT BocmoJab3oBarscsi. OcobGeHHO
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yHIO6HO MpuMeHATb OGPATHYIO KAy NPH NePeMHOXEHNH HECKONbKHX
MHOXuTeNe#l, EcaM Mbl BCOMHHM, Y4TO IHeJieHHe C MOCAeAYIOIHUM
- YMHOXEHHEM JeNaeTcsd 32 OXHY YCTAHOBKY IBHXKa, TO MBI JIerKO
coo6pa3uM, 4TO 3a OAHY YCTAaHOBKY *) MOMeT ObiTh I0JNY4eHO
npou3BeieHHe TPEX MHOXHUTeJEH, eClH HepBble YIBA MEPEMHOXUTH
C MOMOMIbI0 OOPaTHOM MIKa/Abl, a YMOXeHHe Ha TPETHH BHINMOMHHUTDH
OGBLIYHHIM CHOCOGOM.

Mpumep. 324-00543.0472. Tporne 3—2—4 OCHOBHOH wIKaisl

Jmneuxn CTABHM 5—A4—3 o6patholl wWwKanb ABHiKa, Ilox 4—7—2 OCHOB-.

HOHM LIKAJABI ABH)KKa uutaeM pesyabtatr: 8 —3—0. [as ycraHoBKM 3amaAToi
nons3yeMcs rpy6uiM nogcuérom: (300,05 =1,5; 1,5.0,5=10,75) uau noxe«
cuéroM mopsikoB. Tak KaK ABHXOK BBUIBHHYT BNPaBO, TO MPH BTOPOM
YMHOXCEHHH CyMMa MOPAJKOB COMHOXHTeJe# NOJNXHA GHITb YMeHbilleHa Ha
enununy. CienoparelbHO, MOPANOK Npou3seaenus pape 2 —1-4+0—1=0.
OrgeT: 0,830.

Tak Kak neneHMe Ha Kakoe-JAHGO YHCIO PABHOCUABHO YMHOXe-
HUIO Ha BeJM4HHY, eMy OOpaTHy!0, TO NpPaBHIO AeleHHs C [TOMO LIbIO
o6parHOf IUKaan MOXeT GHITh NOJYyYeHO U3 OCHOBHOI'O MpaBHJa
YMHOXK€EHHS.

[Ipomus Oesumozo Ha OCHOBHOL wiKaAe AuHelKU YCMAHAB-
ausaemcs eOuHuya (npasas uiu A4esas) 0BUINCKA;, npomus Oesu-
meass Ha OOPAMHOL WKase HUMACMCS HACMHOE HQ OCHOBHOL
uKkane AuHelxu.

INopsamok 4YaCTHOrO NpH HeJeHHH MO 3STOMY IPaBWIy paBeH
Pa3HOCTH MOPAAKOB HENUMOrO M JeNUTeNs, €CJAH NBHKOK BBIIBUHYT
BMpaBO, ¥ HA equHULY OoJsiblie 3TOH pasHOCTH, €ClIH ABHIKOK BHI-
IBHHYT BJEBO,

Lenenue ynoGHee BHIMOJHATb, MOAB3YSCb OCHOBHOH WIKaNOMH;
OIHAKO MHOrjJa OKa3hBaeTCs Leaeco00pa3HbIM 00paliaTbes K o06part-
Ho#i wkane, Tak, nanpumep, ecau TpeGyeTcs MOAYYUTb HECKOAbKO
YaCTHBIX OT JeJIeHHs OJHOTO M TOIO e YHUCAa Ha DPasjaHyHble Ae/NH-
TeJH, NPUMeHeHHe OOPaTHOM IIKa/MEl RO3BOJIMT BHIMOJHHTL BCE BBHIYHUC=
NeHus 32 ONHY YCTAHOBKY #BH)KKa. Uuratenb Jerko cooGpasur ca,
KaK, MOAb3yACh OGPAaTHON HIKA/AOH, BBIYHCANTb C TMOMOLLBIO OQHOM
yCTaHOBKH [BMXKKA BBIDAXEHHE BHIA -b—-ff-c- . .

KoHeuHo, BO BCeX CayuasX BhIYMC/IEHUH, PACCMOTPEHHBIX B Ha-
cTosiemM maparpade, MoxHO Gbulo Gbl 06GolTHCL H Ge3 O6paTHOMH
HIKanbl, HO TOrAa NOTPe6OBaAOCL OB OOJbILEe YHCAO YCTaHOBOK
nsuxka. Kawnoe suiiHee nBMKeHue [ABMIKKA OTHHMAeT BpeMs H
yBeJIMYHBAET NMOrPelIHOCTD BhldncaeHuit. [ToaTOMy HYKHO CTPEMHTHCA

*) B OTZeABHBIX CNYYaaX MOMXeT NMOHAZOGHTHCA NMepeGpocKa ABHIKKA,
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HAy4YHUTbCH CYMTaTh Ha JuHeHKe HanGoNee SKOHOMHEIM CIOCOGOM,
Ienass Kak MOXHO MeHbllle nepeMeuleHuit ABHKKA.
YnpaxHeHund 1) Boruucaurs:
7,53.27,4.33,7; 8,61 5,030,427 - 0,143 - 0,0369;
- 4,73 . 641
5,28-0,0189 ° 0,354-4,68.2,35.9,67

2) Haiitn uwactHble ot neneHus 83 Ha 23, 33, 43, 53, 63, 73, 93, 103,

"9, IIKAJIA KBAIPATOB

PaccMoTpuM Temepb LUKajibl, HNOMelIEHHbE Ha BepXHeM Kpae
IBIKKA U npuieramooulel K HeMy YacTH JHHEHKH, KOTOPHIE Mbi Ha3bi-
Bami wkaiamu A u B (cM. puc. 2). DTH WIKakwl, TOXJECTBEHHLIE
Mexay co60i, Tak e Kak wmkaasl C u D, — norapudmuyeckue, HO
elMHHIA MacluTa6a y HUX BABOe MeHble—He 25 cu, a 12,5 cu.
IMosToMy Ha anHeHixe mnoOMellaeTCs He OOHA, a ABE eNMHHUBI Mac-
wmra6a. [JleneHus, HaHecéHHble HAa 00euX MOJOBUHAX JHHeHKH, CO-
BEPIIEHHO TOMIECTBEHHB, Kak 3T0 M caeayeT u3 n°3. eneuus
Nepsoro paspsinza OTMeueHs! LMdpaMd, NpHYEM HA MHOTHMX JHHeH-
Kax BO BTOpOH mosoBuHe 1uKan A u B BMecto mudp 2,3,...,9
croar uippn 20, 30,...,90. Kaxnas nomoBnHa Moxer H306pa-
Kayb M000H yuacTok GeckoHeyHOR morapudmuyecko#t mixanb. OGe
OHM BMOJIHE PAaBHOLEHHH NPH BCeX BHIMKCIACHHAX, KpOMe H3BJeye-
HHg KBaJpaTHOTo KOpHs, O 4&M CM. Huxe cTp. 23.

UnraTenb, HayuuBuIMiics CBOGONHO YMTaTh YMC/AAa Ha wkadax C
u D, nerko opueHtupyercs B meneHusx wkan 4 u B. Camble Men-
KHe JeNeHHs COOTBETCTBYIOT Ha y4acTke OT 1 KO 2 — OByM eqH-
HHUaM 3-r0 paspsna, Ha yyacTke OT 2 N0 S5-—MATH equHALAM
3-ro paspsna W, HakOHeHn, OT 5 A0 cJemylouielt exHHUILI — ORHOH
enuHule 2-r0 paspsia.

QOueBHAHO, YTO TOYHOCTb YCTAHOBKM M YTEHH YHCe] Ha LIKa-
nax A u B Menbiue, yeM Ha wmkanax C w D. B 10 Bpems KaxK Ha
HIDKHHX LIKaJaX MB MOXeM MOJYYuTh Name 4eThipe 3HaKAa B Hayase
mIKaAbl M JOBOJBHO HajféxHbBle TPY 3HaKa B KOHLE, HA BEPXHHMX
IIKadax INOoJy4yuTb O6onbiie TPEX 3HAKOB HEBO3MOXHO, a TpeTHi
3HaK B KOHIlE WIKaJIbl NOJYYaeTCd BECbMAa COMHHTETbHBIM.

C nomompio mKan A H B MOXHO BecTH BHIYHCIEHMS, COBep-
IIEHHO TaK Xe, Kak u ¢ nomouipio mxan C u D. Tak Kax MIKaabl
A u B coiepxar no ABa y4aCTKa eNHHHYHOH IJMHH, TO Ha 3THX
IIKaJaX MOXHO BeCTH BBIYMC/EHHS, He npuberas K nepe6pockam.
Beskoe 4nMcno Moxer GbITh YCTAHOBJIEHO KAaK Ha INPAaBOH, Tak U
Ha JeBOl MOJIOBMHE 1UKaiab. EAnHML 37eCh HMeeTcs Tpu— Chpaga,
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C/leBa W nocpeauHe, NPUUEM BCe MOTyT ObITh HCMONBL3OBAHEL
¢ pasHbIM mpasoM. Ilpu paborte Ha wkanax A u B naunbie panee
1paBuia NOACYETA NOPSIAKOB HENMPUMEHHME], TaK YTO I8 YCTaHOBKH
3amaTOH MPUXOLMTCA BCETA@ npuberath K rpyGomy moacuéry #).

Ynpaxnenus CrenaTh ¢ NMOMOIMbIC BEPXHHMX ILKAR YNpPamkHEHIsI,
npHBeigHKEIe Ha cTp. 14, 16 u 18.

CpaBHuM CTOfiLME NPYr APOTMB Apyra OTMeTkM wkKal A u D
(puc. 19). Ycranosum Ha HMKHeH wiKaze Kakoe-Au6O UUCIO .
Paccrosiiue OT HayaibHOH emvHHUULI O OTMETKH 7 Ha HHXHeH
wxane Gyzer pasHo lgm B MacwrtaGe HuwxHeH wkanb (1 = 25 ca).
Tax kak Mmacwurtal Ha BepXHCH UIKale BIBOE MeHblue, TO B Mac-

wrabe BepXHefl IUKANbl KA 9TOM HKe

paccrosHun yaoxurcs 2 1g m, 3ua-

=t YT, €CJIM IPOTUB OTMETKH 72 LIKAJbI
" D crour ormerka n wmkanst A,

T " 10 Ilgn=2=1lgm, 1. e. n=m"
Hmar, npomue xaxcdozo wucia
Puc. 16. wrarst D cmoum cz0 xsadpam ra
wrane A. ,

B cBasu ¢ atum mkany A (a Takke n B) HaseBalOT 0OOBIYLO
mKaaolh kBaaparos.

YroGer noMyunTh KBALPAT KAKOro-JuGo uucaa, HLOCTATOYHO
OTMETUTb 3TO YHMC/JO Ha OCHOBHOH wWIKajle ¥ MOX TOH XKe BU3UPHOMH
AMHMeR Ha 1IKane KBAAPAaTOB INPOYKTAaTh MCKOMBIA kBampar. s
YCTaHOBKM 3anaTol CAYXHT, Kak Bceraa, HIN rpyoef MOACUET,
WIM Chelylouee NPaBHIO: NOPAROK KBafpaTa paBeH YIBOEHHOMY
NOpAdKYy OCHOBaHMA, €CIH OTBET YWTaeTCd Ha BTOpPOH MOJOBHHE
WKanel KBaApaTOB, M Ha CAMHULY MeHbllle, €CJAH HA TNepBOH.

ITpumepn. 2,732 = 745; 7172 = 514 000; 0,165? = 0,0272; 0,0428% =
== 0,00183.

YcTaHOBIeHHOE COOTBETCTBHE MexAy uikanamu A u D MoxHO
HCIIONb30BATh, OYEBHIHO, W IS BHITOJHEHHS NeHCTBHA, OGpPATHOrO
BO3BCIEHHUIO B KBANPAT, 3 HMEHHO — H3BJIEYEHNs KBaAPAaTHOTO KODHH.

[Ipomus Kaxnc0020 Hucaa wrarel K8a0panos Moxcem Obvims
NPOUUMAH HQ OCHOBHOE WKAale KOPeHb KBAOPAMHOLE U3 9mozo
yucaa.

Ozuako mnpu wu3BJAedeHuH KODHs He 6e3pasiuyHO, HAa Kakoh
MOJIOBHHE LIKAJE KBAApaTOB YCTAHAB/IHBATL MOAKOPEHHOE WYHCHO.

*) KoHeuHo, MpaBuia moacuéra NOPALXOB MOFYT GHITb MepepadoTaHhi
A BepXHHX WIKaJd, HO OHM NpPU 3TOM HACTORBKO YCAOMHAOTCSH, UTO NpH-
MEHATb HX Helleaecoo6pasHo. .

9
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Vs npasuna HaxoxXAeHuss MOPAAKA KBaxpaTa BUIHO, UTO MPU BO3BE-
IeHHH B KBaAPAT YKCAA BTOPOH MOJOBHHBH UIKaJAR KBaJAPaTos
OKa3bIBAIOTCA BCEraa yéTHOro NOpsaKa, a Yucjaa nepBoi NOTOBHHH —
Heu&rHoro. IToaToMy npH H3BMeyeHWH KQPHd CAelyeT yCTAHAaBIMBATh
ypcna Heuy€THOrO mMOpAZKA Ha nepsoi, a YETHOrO —Ha BTOPOH
nonoBHHe WKaAH, [1OPANOK KOpPHA paBe!l MOJOBHHE MOpsiaKa MOA-
KOPEHHOr0 4ucna, NPUYEM eCli 9TOT NOPFLOK HEUETHLIH, OH QOMKEH
ObITb MPEeNBApUTENbHO YBeMYueH HA eMHHLLY.

CyuiecTsyeT Apyroe mpaBujio, NMO3BOJSIOUIEE ONpeleisTh, Ky.a
cneayeT yCTaHaBAWBaTh TOAKODEHHOE YUC/IO NMPH U3BJIEYECHUM KBai-
paTHOro kopHd. 4 31O ueau gauHOoe uuCa0 Pa3GUBAIOT HA «TPaHK»
u3 AByxX uLudp, BOpaBO M BIEBO OT 3anaroff, Kak mpy aiare6pau-

- UeCKOM npouecce M3BIeucHHA KBa/JApaTHOI'O KOpDHA. Ecan nepsas

cieda rpaHe (He cuuTasg rpaiefl, COCTORUMX H3 ONHUX HyJedh)
CONEPXKHT ONHY 3Hadaulylo uudpy, NOAKOpeHHOEe YMCIO yCTaHaBAK-
paeTCsi Ha mepBOH NOJOBUHE LIKANb KBalApaToB, €CAH e IBS, — TO
Ha BTOpO#. Hanpumep, npi BHYKMCAEHHH KBaAPaTHBIX KOpHeH H3
yucen 475, 0,0321, 1723, 45,2, 0,0075 mbi OysieM 10/1b30BATHCSH
11eDBOH’ MOJOBHHON WIKAMLI A B NEpBHIX ABYX CJAy4asix, a BTOpo# —
BO BceX OCTajbHHX *), [lonb3ysach 3THM CMOCOGOM, /eTrKO yCTa-
HAB/MHMBATL 3aNATYI0, TaK KaK Kawmlas rpaHb M)AKOPEHHOTO 4YuCiid,’
croaulas MO 3anaTrod, na&r y KOPHA OZMH 3HAK A0 3amarTo#, a
Kawnas YACTO HyJeBas rpaHb nocje 3amiTol (ecaM NONKOPeHHoe
4HCNO MeHbIUE eAMHULBI) RAET ¥ KODHA OAWH HyJb IlOC/]E 3amnfaToi.

[lpuiu epHhl,
V75 =218; V00321 =0,179; V1723 = 41,5;
V452 =6,72; Y 0,0075 = 0,0866.

Ynpaxuenns 1) Bouucaure: 3,712; 0,0124?% 8682; 0,00632; 0,2612,
2) Buuncauts: V'5673; V0,0863; V29,7; ¥ 0,003; ¥ 0,00011.

10. LIKAJIA KYBOB

Hekoropbie THNLl /IMHEEK MMEIOT Y BEDPXHEro Kpas Jorapug-
muueckyio wkany K (cM. puc. 2), macura6 KOoTopoit B TpH pasa
MeHblile OCHOBHOTO, TaK UTO Ha MPOTAXKEHHH JHHEHKM NOMeulaeTcs
TPU MacwTabHble eauHuUbl 1Kaau. [IoBTOpAsa paccywxnenue, npo-
BeAEHHOC Ha cCTP. 22, Mbl JerKo MpHIEM K BHIBOLY, YTO NPOTHUB

*) I'pand HOMKHbI COpepxaTh NO ABe Huppbi TlosToMy NpIt BBIYHCIE-
Hut 0,007 ceMmEpky caenyeT ycraHaBIMBAaThb Ha BTOPOH MOJOBHHC LIKaJbi
KBAJPATOB, TAaK KaK NOJAKOPEHHOE UYHCIO [MOMKHO OHTb DPEACTABIEHO
B eujge 0,0070, :
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uyucaa m wkane D ua wkane K crour uumcao md (puc. 20).
Hikana K HaspiBaeTcs OGbIYHO M Kaao#t ky6os. Ilenenns BrO-
poro H TpeThero paspsiloB HaHeCeHH! HA OTOH ILuKajlde TaKHe ixKe,

KaK ¥ Ha IIKale KBaApaToOB. ,
JIns BO3BereHUs KaKOro-AnGO yuClAa B Ky6 NOCTaTOYHO YCTa-
HOBHTb IMPOTHB ITOrO YHC/AA Ha OCHOBHOH IIKale AUHeHKH BH3HDP-
Hylo nuHui0 Gerynka, Ha mxane K

e " n : o nox TO# e BHU3UPHOH JHHHEeH MbL
{ \gm m mem? A P

, - Topsinok Ky6a GymeT paBeH yTPOEH-

T

3
T

! YiA HOMY TMODAAKY OCHOBAaHHSA, €C/H
OTBET YMTAeTCH HA MOCJAEHHEM yuae
Puc. 20. CTKe WKansl Ky M Ha ONHY WIH

ZiBe eAMHHUBI MeHblle, €CAW OTBET
YHTaeTCa COOTBETCTBEHHO Ha BTOPOM HJM Ha MEPBOM yyacTKe 3TOfl
KB,

NMpuumepn. 2,32 = 12,5 0,133 = 0,00235; 68,3% = 319 000; 0,0433 =
= 0,0000795.

Hasneuenne KyOuueCKOro KODHA BHINOJHAETCA TaKXe MPOCTO
nytém nepexonaa co mkaas K Ha mkamy D. Ilpn stom BaxHO
YCTaHOBHTb NMOAKOPEHHOE YHCJO Ha HYKHOM YYacTKe LUKl KyOoB,
Jns ato#t neam HauGosee ynoGHO NpasuiC pa3geneHuss MOAKODEH=
HOTO YMCJIA HA FPaHH, aHAJOTHYHOE MPABUIY H3BJIEYEHHS KBAaAPATHOrO
kopHs (ctp. 23). TonbkO Temeph rpaHu AOMKHBI COZEpXKath He MO
IBe, a mo Tpu uudpel. Yuchao 3Havawmx uudp B nepBoi cieBa rpaHu
(He cuMTas uHCTO HYJIEBHX) -ONpeNeJseT HOMEDP TOro Y4yacTKa
wkaasl K, Ha KOTOPOM IOMXKHO GHTb YCTAHOBJIEHO TONKOPEHHOE
yhcHo. 3amaTad Y KOPDHA YCTaHABIMBAETCH B 3aBUCHMOCTH OT YHCAa
rpaHeffi, B TOYHOCTH TaK e, KaK B Cjiyyae KBajJPaTHOrO KOPHS.

Npumepw. VAT3=362 V03809=0704 1/0,0063=0,1847;
V2730 = 1398; /007 =0,412 (0,07 = 0,070).

YnpaxneHnus 1) Buaucaurs: 0,2533; 79,3% 0,0128%; 3,543,

2) Bhiuncantb ]3/61—2., f/m f/ﬁ:ﬁ: ]3/53075

3

11, KOMBUHUPOBAHHLIE BbIYHUCIIEHHUA
HA PA3HBIX IIKAJAX

Vicnonb3ys pasnnyHbie IMKadbl HA JHHEHKe, MOXHO JIEFKO Npo-
M3BOAUTL BHIYHC/IEHHS, COIEpNKallue, KPOME YMHOXEHUS M LeleHus,
TaKXKe BO3BELEHMS B KBaApaT M B Ky6 M M3BJICYEHHE KODH#A KBai-
PaTHOTO M Ky6Hueckoro. PaccMOTpHM HECKO/bKO NPUMEPOB MOn0G-
HbIX BBIYHCACHHH, . '
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1) Bwluncauts 2,75%.0,562. YTto6b noayuuts 2,752, ycrama-
B/IMBAEM BU3UPHYIO JUHHIO Y OTMeTKH 2—7—5 Ha OCHOBHO# IIKajae
nuHefiku. Ha 1ukame KBagpatoB MoxeT GBITb MPOYHTAH HCKOMBIH
KBaipaT, HO MOXHO, HE YHTas, YMHOXKHUTb €ro Ha 5—6—2 ¢ MOMOHIbI0
JUKaAL KBagpaToB HBWXKA. [Jlag 3TON HeaM K yCTaHOBIEHHOH
OTMeTKEe TOABOAMM eIMHHLY nBHxKa (6e3pasinyHO, Kakyio H3
Tpéx emuuul wmKanu B). [poruB 5—6—2 mxane B uuraem Ha
wkane A orseT: 4,25. YcraHoBKa 3amaTO#f CHenaHa no rpyGomy
nogcuéry. O6GpaTuM BHHMaHHe, YTO MOJy4YEHHAs YCTAHOBKA JHHEHKH
B TOYHOCTH COOTBETCTByeT npaBuidy yMHOmeHna (CM. crp. 12);
TOABKO OIMH U3 «MHOXHTEeNe#» YCTAHABJMBAETCA HA OCHOBHOMH
Kajie, X0Ta NPOLECC YMHOMXEHWA BeNETCH MO CyLIeCTBY Ha LIKanax
kBaapatoB. IlocienHee CoBepiieHHO HeH3GeXHO, TAK KaK MHOXKH-
teas 2,752 MBI MOXKEM IIONyYydTh TOJNBKO HA IIKade KBajAPaToB.

37,5
V603
KBaZpaTHeI. 3HaueHWs KBaIPATHHIX KODHe# MBI MOJyuaeM, mepe-
X041l CO LIKajabl KBanpaTroB HAa OCHOBHYW. Crano GHTh, AeneHHe
cllenyeT BHIMOJHATb HAa OCHOBHBEIX LIKa/MaX, HO MOAKODEHHOE YHCIO
LenuTeNs NOMKHO YCTAHABAWBATBCA Ha WIkajie KBaapartoB. HTak,
npotus 3—7-—5 OCHOBHOMN LIKaAH JMHeHAKH ycraHaBiuBaeM 6—0—3
IIKAAH KBaJApaToB (B COOTBETCTBUH C MPABUJIOM H3BJEUEHHS KODHS —
Ha mepBoft monosuue). IToA envHWLEN HA OCHOBHOH IIKaNe JHHEHKH
yutaeM otTser: 15,27 (3anaATas yCTAaHOBJEHA C MOMOWIBIO FPYGOro
noxcuéra).

2) BuuncauTh ——=—. Ham HyXHO pasfeiuTb Ha KOpeHb

3) BeuucauTs ﬂ—?f—-z—(l)’%li . Uro6wl u3Bneub KBaAPATHBIA
)

KOpeHb, Mbl JNOMKHH TMOAKOPEHHOe YHCIO UMETh Ha IIKale Kpax-
paroB. CiieloBaTeNbHO, YKa3aHHbIE MOX KOPHEM NeHCTBHA HYKHO Bbi-
NOJHUTh Ha mikanax A u B. Ilpu 5ToM, YTOGH NMOAYYNTH Pe3y/IbTaT Ha
TO# MOJIOBHHE LIKAJbl, Ha- KOTOPOH OH JO/:KEH CTOATh JUIS U3BJIe4YEHHS
KOpHsi, ClefyeT BCe BXOAsdllMe B BHIYMC/JEHHE YUC/IA YCTAHABAHBATDH
TaK, KaKk ecam Obl U3 HUX HYXHO GblIO M3BJIeKaTh KopeHs ¥), Htak,
npotuB 5—1—3 mkamsl A (BTOpasd . MOJNOBHHA) YCTAHABIWBaEM
2—1-—3 wkans B (BTopas nonosuHa). [Ipotne 7-—4—0 mkaiu B
(nepBasi MO/OBMHA) MBI MOri¥ Gbl MPOYMTaTh Ha IuKaze A MNOAKo-
peHHOe YHMCJIO, HO TNpoule CPa3y YHTaTh KBaAPaTHBIR KOpeHb H3
Hero Ha mkane D. Otser: 0,422,

4) Boiyucautb: 4,71.23,5. 3,422, Mul Buneau, 4TO0 NpOU3BE-
JleHre TpEX MHOXMHTeNeH JIerKO HAXONUTCS € MOMOIUbI0 OO6paTHOH
mKans (cTp. 20). ITockonbKy cpeiy MHOXUTeAcH HMeeTcH ONHH

*) DAKTHYECKH HA HWKHHX WIKANAX BHTIONHAITCR NEHCTBHA ¢ Kop-
HAMH H3 TEX YHCEN, KOTOphie MH yCTaHaBAMBaeM HABEPXY.

25

0.



KBaApaT, BLIYKCAATh HY)XXHO HAa WIKaje KBaupaToB. Ecanm MBI XOTuM
HCNO/MB30BaTh OOpaTHYO IIKaay, TO Ha -Hell cleiyeT yCTaHaBiu-
BaThb MMEHHO TO Y#uCA0, KOTOpOEe BO3BOAUTCH B KBajapaT, TaK Kak
o6paTHas IIKAaJa WMEEeT TOT e Macluitab, yTo W OocHoBHad. Hrak,
npotuB 4—7—1 mkaan A ycrasaBiuBaem 3—4—2 06paTHOH
WKank ; Hax 2—3—5 wikaael B unMraeM Ha wkane A orser: 1295.
Tak K4k B HacTosiuleM BHIYUCJAEHUH HET H3BJIEYCHUS KODHS, OT-
CuéThl Ha wKanax A ¥ B MoOryT JenathCs Ha M060# NOJOBHHE.

[TpuBenéHHble NpUMEDH HArALHO TOKA3BIBAIOT, YTO NMPH KOM-
GHHUPOBAHHLIX BBLIYUCACHHAX C MpUMEHEHHeM DPa3JMYHLIX KAk HC-
MOJIL3YIOTCA [aHHble paHee NpPaBHAAd, MPHUEM TaM, IAe BCTPEYAETCA
BO3BeJCHHE B KBanpaT WX U3BJeYeHHe KOpHA, NOMKeH ObiTb MO
X0y BLIYMC/IEHNS CHeTaH Mepexoj ¢ HIDKHeH IMIKAajgLl HA BEPXHION
uim Hao6opor. Hamnuwe Toro uam uHOro nepexopa onpenenset
LIKaJbl, HA KOTOPHIX MNOJUKIB BLIMOMHATLCA BBHIYMCACHHA, Ecau
B BBIUMCJEHMSX BCTpEuaeTcss M3BJeueHHWe KBaJPATHOIO KODHS, TO,
yCTauaBaupag uucna Ha wkanax A w B, vajgo cobaio0aath NMpaBuio,
JaHHoe Ha cTp. 23 #).

KoMOUHHPpOBaHHBIE BLIYHCACHHUS C YUYaCTHEM LUKAJAbl KyOOB Bbi-
NOMUAIOTCA AHANOTMYHO. 3/1eCb MOryT BCTPETHTLCA 3aTPYAHEHHsI
B CB93H C TeM, YTO 3Ta ILKaJa HMMeeTcs TOAbKO Ha Jjunelike. Bo
MHOTMX CJyuyasX U3 3TOro 3aTpy/]HeHHS MOXXHO BBIHTH, MeHss
B TnipaBmjax HAencTBuii ponb Kad HABHXKKA M JIHHEHKH, KOTOpHie,
BoO6Lie TOBOpS, BMOJMHE PABHOMPaBHHL. IlpowiawcTpupyem 3TOT
npuém Ha npimepe, Brluncanm:

8235
342

[lo naHubiM paHee mpaBu/aM HYKHO MOCTYNarh TaK: NPOTUB
4 —5—3 0CHOBHOH IKa/bl NMHEHKH CTaBUM 3—4—2 NepBOro yyacTka
IIKanbl KyGOB IBHXKKA; OTBET MNPOYNTAeTCd Ha OCHOBHOH IlKane
JUHEHKH NPOTHB 2—3—5 BTOPOro yyacTka 1uKaibt Ky0oB NBHIKKA.
DTa yCTaHOBKA HEBO3MOXKHA, TAK Kax IIKalAb Ky60B Ha JBHXKKE
HeT. Ecau ke mepectaBuTb Besle C/N0BA «JIMHEHKA» M «ABHKOK»,
YCTAHOBKY yZacTcsi peann3oBatb. OTBeT 6yldeT MPOYUTZH HA JABHXK-
ke: 0,861,

ITpn mepBOM 3HAKOMCTBE C JNMHeAKOH KOMOZHHPOBAaHHBIE BLIYHC-
JleHHs 4aCTO BHI3BIBAIOT 3aTPYAHEHHA, ¥ oOydalomuhcs KAET MO NMyTH
HauMeHbIero CONMPOTHUBAEHUS — NleJideT BbIYACIAEHHE TNO uacTaM,
IIPOYUTHIBAS W BHOBb YCTaHAB/INBAA NPOMEXYTOUHBIE DE3YAbTaThl.

0,453

*) B crexylomeM NYHKTe AAHB NPAaBHId NPONOPUHH, KOTOPble C ycrie-
XOM MOFYT DpPHMEHA1bCH AfA BHOOpPa cXeM KOMOWHIPOBIKHBIX BbIMli-
CAEHHH. :
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Drto coBepuieHHO Hegponyctumo. Heo6xoaumo o6uBATBCA HaMAyd-
LIEro HCNOJb30BAHMSA JHHEHKH, a B KOMOMHMPOBAHHBLIX BLIYMC/IEHHAX
BOBMOKHOCTH JMUHEAKH OCOGEHHO SpDKO BHIABAAIOTCS.

YnpasHeHHd BbhuHCIHT, (Be3le 3a O1HY YCTaHOBKY ABUXKKA, HE

37T 2,83+ 72,
cuntas nepeGpocok): 1) (1)/;)562 3 2) = 40312.—8-; 3) (0,784.6,21.0,142)2;

61,5 V0,007 . P
4)————331—4—— 5 5) 28,31/ 0,0175.

12. PABUJIO NPONCPLHKA

Bce npasuna neficTBuM Ha cu¥THOM JMHeHKe MOryT ObTh 110
CyWeCTBY CBeleHnl K OAHOMY MpPaBHIy — «IPABHAY NPOnopuuii»,
KOTOpPOE Mbl 31eCh H PaCCMOTPHM.

BosbMéM nMHeAKY C NpPOM3BOJBHO DBHIABUHYTHIM JIBHKKOM H
paccMOTPUM KaKue-1u60 ABe Napbl YHCeN, CTOSIIMX ApYyr TNpPOTHB
npyra Ha omitakoBblx (C w D uan A u B) wKanax JAnHedkn u
nsmkka, M3 puc. 21 caenyer, 4to

lge—lga=Igd—Igb
Wi

3anucaB MOC/AENHION NPONOPLHIO B BUAE

a 4

_ ? N

Mbl TMPHXOZMM K BBIBOAY, YTO npu 40608 NOAOJNCeHIE OBUNCK A
crmosnumue 0pyz npomus opyea HucAQ OOUHAKOBHX wKas Oydym
nponopyuoHassHet. JIpyrumu

CAOBaMH, MpH KAWAOM 3aKpe- . | ]
TUIEHHOM TOJIOKEHHH JBHKKA

OTHOIIEHHE UMCe] WiKams B Lt ﬁtefz}".jgi """" iy ]
(uan C) IBMXKA K CTOSLINM K *::::.aé:_‘fw.”...-» -l |
NPOTHB HHX YHC/AAM iuKansl A

(nau D) nunefikn Gyner ouHO Puc. 2L

H 10 Xe,

3aMeyaTeNbHO, 4TO CAMa 3aMMChb MPONOPLUMH OYEHb XOPOLIO
OTpamaer yCTAaHOBKY uhcCel Ha JHHeHKe: cTosilMe APYr HAX ApYy-
FOM YKCNa B NPONODUMM AO/OKHBI HAXOAWTHCH APYT Hal ADYroM H
1a AuHeHKe; YMCna, CTOAUIME B YMCAHTENe, COOTBETCTBYIOT YHC/IAM
ONHOM WiKanul (HanpuMep, Ha ABWKKE); 4MCJA3, CTOALIME B 3HAMe-
HaTene, COOTBETCTBYIOT UMCIaM JIpyro#h Iukaast (Hanpuvep, Ha
7



auHelike ), 3anucae B BUIe nponopuuu GopMyny, no KOTOPOH MOMKHbI

BECTHCh BLIYHC/IEHHS, MBI TeM CaMbiM MOJIy4yaeM NpaBHJIO AJAA ycCTa-

HOBKHM uMcen Ha auuelike. Tax, HanpuMep, 3amucaB dopMmyny x ==
X a y

=a b B BUEe MPONOPLHH 5 = T TOAYuMM TpABHIO YMHOXe-

HHA (30ech M HIDKE Be3dle YHCAUTeNb — JNHeHKa, 3HaMeHaTeab — JBH-

X a
#ok). Ipomopuus T = onpexeaser npasuno xenenns. Hako-

Hell, NMPaBUIO YepeNOBaHUsA [e/ICHHS C YMHOXEHWEM MNpPpHU BhIUUCIE-

a-b
HHH BHIDAKEHHT X = — — (ctp. 17) mpaMo BhHITEKaeT W3 mMpoOmop-

a
LHH T=—- .

C noMowbi0 nNpaBuZa MNPONOPUMH JErKO BECTH NpPONOPIHO-
HalbHBE PACcy&THl, NPOLEHTHPOBaHUe U T. M. PaccmoTpuM nBa npu-
Mepa.

1) Xumuuecku#i aHanH3 HEKOTOPOM CMECH Aan AAs KOJHYeCTBa
OTAENbHHX COCTaBAAIOUINX 3HauYeHHs, MOMelIEHHEE B NEPBOM CTOIGIE
npuBonuMOft Huxe Tabauubl. OnpeneauTh NPOUEHTHOE CONepxaHHe
Kawaoh cocrasisiomeh.

A | 3532 | 5369,
B | 204z | 31,09
c | 13z | 1119
D | 28: 4,39,

658 2 | 100/,

-~
3ajaya CBOAUTCA K PeELIEHHIO nponopuui

x1 Xo X3 JC4 100

33T 04T T3 W 658

W3 3anucu nponopuuu BHTeKaeT YCTaHOBKA: MPOTHB €IMHHIIE
anHe#iky (yaoGHee npaeo#) craBum 6—5—8 pBuxka *), Ilporus
CTOAUMX B 3HAMEHaTeJe YHMCea Ha MABMXKe (MOCKOAbKYy 6—5—8
CTaBHJIOCh Ha JBHXKE) YMTaeM HA JuHefike OTBeTH (A Xg MOHa-
no6uaTca mepeGpocKa LBHIKKA)., YCTaHOBKA 3ansToff He BbI3HIBAET
3aTpyIHEHuH.

2) Pacnipenenuts CyMMy cu&Ta 3a aMeKTpo3Hepruto 27 py6. 50 korm.
MeXJy TpPeMsi NOTpeGHTEIAMH NPONOPUHOHANLHO NOTPe6aeMoft Mol -

*) MOXHO MOJb30BaThCA KAK OCHOBHOMH ILIKadOH, Tak H MKanoil kBax-
patoB, B mepBoM cayuae noayuum Gonee TOYHbIE peayabTathl, BO BTOpOM
HaberHeM nepe6pocKu ABHkKA,
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HoctH: A—115 W, B—65 W u C-—245 W, 3amaya cpoautcs
K PpellieHHIo nponopuui:

A5 _ 2 %y K
425 — 115 65 ~ 245 °

W3 samucu MpomopuuM BHITEKAET YCTaHOBKA: NpPOTHB 2—7—5
(cymma) JuHeHKkM cTaBuM 4—2—5 (MouwgHOCTh) ABHxKa, IlpoTus
3HaueHu#t noTpe6GasieMON MOLUIHOCTH HAa JBHXKKE YHTAeM Ha JuHeHke
oTBeTH: X;=17,44, £,=4,21, x3=15,85. VYcraHoBKa 3anaTOR
He BhI3bIBaeT cOMHeHu#t. KoHTpoab: x; -}-x, - x4 = 27,5,%).

. Y13 OCHOBHOrO NpPaBHAA APOMOPLUHH MOXKHO SHOJYYHTh APYFUe
npaBuaa, €CAM CONMOCTAaBAATH CTOAUMe NDYr MNPOTHB APyra uuciaa
Ha Pa3NMuHBIX IUKanax JuHefiku. Beensm, Hanpumep, B paccMotpe«
HMe OOpaTHyi0 wikaldy., Kak H3BecTHO, NpPOTHB KaXAOro YuClia 71

Ha oﬁpamon Kajge CTOUT YucCio ) Ha OCHOBHOH WIKaNe JBHXKKA

(puc. 22). 3uauuT, ecmi NPOTHB OTMETOK @ W ¢ OCHOBHOM ILIKaJbl
JHHEHKH CTOST COOTBETCTBEHHO OTMETKM O M d OGPAaTHOH ILKAJbI,
TO TEM CaMbIM Ha OCHOBHOR IlIKaje ABMXKA YCTaHOBAEHBI YHCNA

1
1 M -, TaK YTO MMeeT Me-

b
CTO Mponopuus : L |
1 1 [z 7 ]
a :7 =C: i rr e A J
Wi ;
a-b=c-d. , Puc. 22,

TaxuMm 06pasoM, npu Kaxcdom nosodxcenuu OSUNCKA npousdede-
Hun 4ucen, cmosuux opye npomus 0pyza HaQ 00pamuol wrase
U HQ OCHOBHOL wikase AuHelKuw, PABHHL Mexcdy c060L.

310 cBONHCTBO 06paTHON MIKA/bl MO3BOJIAET C YROGCTBOM HpH-
MeHATh e NMpPH pacuéTax, CBA3aHHHX C OOPAaTHO NPOMOPUHOHATLHON
3aBHCHMOCTBHIO,

Hampumep, mycTh nepemeHHBle X M Y CBA3aHB 33aBHCUMOCTBIO:
x » y=const. IIpy x = 3,8 nano y=>54,3. Hatiru y npu x=25, 7,
9, 11, 13, 15, 20, 25. ByneM OTCUMTHIBaTH X Ha OGDATHOH MIKae,
a ¥ Ha OCHOBHON IKaje NMHeHAKYU. YCTaHOBMB JAPYr NPOTHB APYyra
ormetkH 3—8—0 (Ha wkane x) u 5—4—3 (Ha Wkane y), CMo-
WeM MPOTUB KAXIOro 3afaHHOTO 3HA4YEHHH X HAHTH COOTBETCTBYIO-

*¥) MoxHO Obuio GBI CTaBHTh MOLIHOCTb HAa JHHefike, a CYMMy Ha
neHixke, OpHaKo, OOBIYHO YCTAHOBKY BHIOHDPAIOT Tak, YTOGBl HCKOMBble
BE/HYHHbl YHTAJHCh Ha JHHelike,
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B T

liee 3Hayenue y (A9 NONYYeHHd MOC/AESHETO 3HAUCHHS nmpeé) eTcs
nepe6pocKa OBHKKA):

s 7]

X

1 | 13 I 15 20 25

|
l413l295 ‘ 22,9}

15,87 ‘ 13,76 10,32 | 8,25
l

'

.

YcTaHOBKA 3anaTOd He BLI3BIBAET 3ATPYIHEHHE, €C/IH MOMHHTB, YTO
y yObiBaeT C poCTOM X,
Conocrasnss kanst B u D (uan A u C), MBI Jerko NOJyuuM

(puc. 23):
2 2
%=Fn’ T. e. %____% (TaK KaK m == a3 n==(2),
HIH
a c . a
ik A ]/_ (rak kak p=V'b, g =V d).

CosepuienHo Tax xe oOpaTHas IUKaaa M IKana KBagpaTOB HanyT
HaMm CooTHOWeHus (puc. 24):
a

c 1 1
— == — uin ab?=cd® (TaKk KaK M= —, n=—).
me b

n? d

Takum 06pasoM, COMOCTaBAsAs CTOAWME ADYF NPOTUB NPYra
OTMETKM Da3/MYHBIX IUKAJ, Mbl JIeTKO MOXEM BBIYHUCASTH Ha JU-
Helike BeJMYHHBI, MPAMO

! m ” i uian o6paTHO NPONOPLHO-
| tx 74 i HanLHBIE KBAaApaTaM 3ajaH-
,LZ }f HBIX UHCEN HIH KODHAM

[ iy I KBaapaTHHM M3 HHX,

Jns mnonyueHus coor-
BETCTBVIOIEH  YCTAHOBKH
JUHEHKH Tnpu  peteHHH

] P P ] NPaKTHUECKHX 33134 BaXHO

| 7 A ] TOHATH JIHUIb  OCHOBHOE

i L NPaBHAC TNPONMOPUHA s

[ ] OIMHAKOBLIX IUKaJ H TO,

4TO [PH COMNOCTABJIEHHH

Puc. 24, HIKaJasl KBanpaToB C KaKoi-

au60 3 HUKHMX (OCHOB-

HOM ¥ OGpAaTHOH) wiKaj, yHCAa, CTOAINME HA ITOH HHKHeR MIKafe,

BO3BOJATCA B KBaZpaT. 3aMeHa OCHOBHOH LIKanbl O6GpaTHON MeHseT
NpsMy0 MPOMOPLHOHANBHOCTL Ha 06paTHYIo.

[Tpy moab3oBaHMM LIKAJNOH KBaApaTOB COBMECTHO C ONHOH H3
HIKHAX 1UKaA Heo6X0AUMO TBEPAO COO/I0AAThH MPaBHUAO YCTaHOBKH

Puc. 23.
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ycea HEYETHOrO MOPAAKA Ha OXHOR NONOBRMHC MWKAME, YETHOTO
nopsAaKa Ha apyrofl *).

MMpuMmep. Meranuueckuil UAAHHAD AHaMeTpoM 17,3 ¢ M BHCOTOR
36,7 cu Becut t2,4 xz.'1) Ckonbko GyNeT BeCHTb LMIMHAD TaKOTO e JHa-
merpa, Ho Bbicothl 15, 20, 25, 30 cu? Eec uuiunapa npollOpHHOHANEH
BbicOTe. DyneM OTcun1BIBaTh BHICOT Ha mikale €, Bec —Ha uikale D,
YcranoBus BbicoTy 3—6—7 mporus Beca 6—2—4, cmoxeM npounTaTh
nckomble Beca: 25.5; 34,0; 42,5; 51,0 «e.

2) Cxoabko GyneT BeCHTh IHIHHAP TOH e BBHICOTH, HO AHaMeTpa
3, 5, 12, 16, 20, 24 cx? Bec npounopuxoHaleH KBaxpaTy XHameTpa. Benu-
yHHa, BO3BO/IMAs B KBaipaT (AHaMeTp), LOMKHEA yCTAH2BAHBATHCA HA OCHOB-
poii wkane. EciH Mbl XOTHM yHMTaTh pe3yJ/bTaThl Ha JnHeHKe, Mbl JOMMCHBI
B39Th 3a IiKaidy Beca mxaiy A, a 3a wkany anamerpa wxany € . Ycra-
yoBUB auamerp 1—7—3 mnpotus Besa 6—2—4 (ymobHee HA JeBOfl mcJo-
BHHE IIKAJLl—JBIOK MeHee BBIABHHYT), CMOMXEM INpPOYHTaTb HCKOMbIe
Beca *¥): 1,88; 5,21; 30,0; 63.4; 83,4; 120 xa.

3) Kaxkos ponxeH GbITb IMAaMeTp LULIMHIPA TOTO Xe BeCa, HO BBICOTHI
15, 20, 25, 30 ca? [Ipn naHHOM oGbEME (Bece) kBaapar aAdamerpa oOpaTHO
nponopuuoHanen Bbicote, Llkanbl 11 nepeMeHHLIX AMaMeTpa W BbICOTHI
onpeneasioTcs ONHO3HauHO, JlefCTBUTENbHO, B BBIYHCIEHHM NOJXKHA yua-
cTBOBaTb OOpaTHAs LiIKaja, OHA MOMXET CJIYXHTb TOAbKO LIKANOH RHaMeT-
pOB, TaKk KaK NHAMeTD JOMAEH OTCYMTHIBATLCA HAa OJNHOH H3 HHMCHHX IUKAZ,
CnegoBaTeNbHO, AJsl BBICOTHI MOXET ObiTh HCMOJb30BaHA TOJBKO HiKata A.
Wrak, ycranaBanpaem 1—7—3 mxansl puamerpos (/) mporu 3—6—T7
1Kadasl BeicoT (A) ¥¥), TIpoTHB 3aJaHHBIX BHCOT YHTaeM HCKOMbIE JHAMETPbHI:
27,1; 23,4; 21,0; 19,13 cu.

YnpauHeHnuda 1) CKOpPoCTb HCTCYEHHA KHAKOCTH H3 Majoro or-
BEPCTHA TPOMOPLHOHAIbHA KOPHIO KBajipaTHOMY H3 BEJHUMHB Hamopa.
Ecim npu Hanope f=8,3 # CKopoCTb HCTeyeHus pasHanach 11,2 mjcex,
xakoBa Gyner ckopocts npu H=7,6,95,4, 3 u 2 u?

2) Kaxosa momxHa ObiTh AJanHa npoBoja auamerpom 1,2; 0,75; 0,5;
0,35 MM, MMEIOIEro TAaKOE ke dJNEKTPHYECKOe COMPOTHBJIEHHE, KaK KYCOK
NpOBOJAa H3 TOrO e Marepuana anuHoi 23,5 M n guamerpom 0,9 mm
(conporHBleHHe NPONMOPLHOHAILHO JJIHHE H O6PaTHO NMPOMOPIHOHANBHO
KBajgpaTy aHaMerpa)?

3) Yepes Tpy6by nuameTpoM 75 mam TEUET BONA CO CKOPOCTHIO
1,85 afcex. KaxoBa Oymer CKopocTb TeueHus (IIPH TOM e pacxope
KaAKOCTH) B TpyOe Anamerpom 90, 60, 45, 25 wma?

'

Ecau na nuHeilke umeerca 1kana K, To, COMOCTaBada eé €O
wraramp € uax J, MB MOXeM NOMyuaTb BeNHYHMHBI, NMPAMO MM

#) Ilpu pbluMCACHKAX C TPONOPLUHIMH HECYLECTBEHHO, YTOGHl YHCAa .
HEuETHOrO NopAAKa yC1aHABIHBAJMCH HMEHHO Ha NMEPBOH MONOBHHE IIKAXbI
KBaJpaToOB; BAaXHO JIHLIb, uTOGb B Mpolecce NAHHOrO BLIYHCICHHA HA 0.
Holl M TOH Xe MOJNOBiHE He YCTAaHABAUBAMHCL YHCIA KAK YETHBIX, TaK H
1HEeYETHHIX MOPANKOB.

*¥) BoiuncieHHA BBHIMOJHAIOTCA 6e3 nepe6pOCKH, KOTOpas Gblia Gbt
Heo6xonuMa, ecau Gbl uucio 6—2—4 6EIO ycTaHOBJEHO HA MpaBoit MoJo-
BHHE IIKAJLI,

*¥*) 3nech yano6uee 3—6—7 6parh Ha PaBOi NONOBHHE LIKAJBI, YTOGH!
GonbuIas 4acTh ABINKKA HAXOLMJACh BHYTPH JNHHEHKH.
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06paTHO MPOMOPIHMOHAIbIBIE KyGaM 3aiaHHBIX uucesa. Bcé ckasau-
HOe BEIUE A8 IIKAAb KBAAPaTOB MOMET ObiTh MNPUMEHEHO M
K wKaze KyGoB.

Jlerko ycTaHOBHTb TakXe, 4To Ky6hl uuces wkanbn B nponop-
IMOHAMBHE KBaJgpaTaM CTOALIMX NPOTHB HUX 4ucesn wKaas K Wi,
4TO TO Xe, YMCAa WKaabl K NPONOPUMOHANLHEI CTOAILMM MNPOTHB
HHUX YMCJIaM WIKanabl B, BO3BeAEHHEIM B CTeleHb 5

OcTaHaBMMBATBLCA [ETAJAbHO HAa BHIYMUCACHUAX CO MKanoft K Mbl
He OyneM, CYWTasg, YTO UYMTaTeJb CaMOCTOSTEJbHO CyMeeT HX
OCBOMTh. YKameM TOMbKO Ha HEOGXOAMMOCTb TLIATENBHOTO COGIIO-
ZeHusl MPaBUa YCTAHOBKM Ha mkane K, maHHBIX Ha CTp. 24.

B saxmiouenne 3aMeTuM, yto I¥PaBHAO MPONMOPLUUH MOMET 0GJer-
YMTh HAXOMIEHHE HYXKHOH YCTAHOBKM MDH BHINONHEHHH KAKHUX-TuGO
IeHiCTBHA Ham TPeMs 3aJaHHBIMH YMCAaMH. 3amucas GOpMyay, no
KOTOpO# BenyTCsl BHIUHC/IEHHS, B BHJE NPONOPUMHM M YYUTHIBAA CKa-
3aHHOE Ha CTp. 27—28, a Takike COOTHOUICHHS MEeXIY Pa3NHYHBIMH
HIKaJaMH JUAHeHKH, Mb TeM CaMbIM HOJYYHM HYXKHYIO YCTaHOBKY.
PaccmorpuM 3TO Ha mpuMepax.

1) Kak Bectn ‘BHumCneHMs no dopmyne: x=ab}/c? 3amu-
caB JaHHYl0 ¢dopMyay B BuIe: ~a—_- K—, NOAYYUM  yCTaHOBKY:

b
npotus ¢ wKans A crasum b wkans /. [IpotwB a wkann C uyu-
TaeM X Ha mkaje D. IToACHHM 3Ty YCTaHOBKY HECKOJAbKO NOAPOG-
Hee. Hanuyve B dopMysne KBanpaTHOro KOPHA MPHBOAMT K Heo6Xo-
JAMMOCTH BECTH BbIUHC/IeHHE Ha OCHOBHBIX Likanax., OfpaTHas IIkaza,

1
Ha KOTOPOH MH JO/MKHBI YCTaHOBHUTH b nna NnoayuyeHus e nMeerca

TOJIKO Ha INBHXKKE; 3HAYHT, B NPONOPUUH UHCHUTENN NOKHEI yCTa-
HaBIUBATHLCH HA JIMHeHKe, 3HAMEHATE/IM HA IBHXKKeE.

Jpyrof#t BapuauTt: o= L IMporuB @ mxanst D crasum b

Ve L°
b
wkansl I; npoTHB ¢ Ha wkane B uyuraem OTBeT Ha uikaise D.
. [/]
2) Kak Bectu Bhuucienne no dopmyne X =y ? Hanuuue

KBaZipaTa MPHBOAUT K HEOOXOAUMOCTH BEeCTH BHIYHC/EHHE HA WKa-
nax xsanparos. Ilpu aToMm Hesb3s oGofiTuch 6e3 0OpaTHOH LIKaJbl,
TAK KaK M3 4Yucena x, a, b, €2 cOCTaBUTL MPONMOPUUI0 Hedwb3s. [Ipo-

X a
Tnopuuio T——'='Ez' HC/b3A peann3oBaTh HA JHHERKe, TaK Kak I

—

b
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3TOTO Mbl NO/MKHLI ObIMM Gbl uMeTb OGpaTHYIO WKAany KBampaTon
1 X a ;

(mm noJy ueHus 7) . Tponopums: ——= 4~ naér caenyloulyio ycra-

HOBKY: NPOTUB @ WKansl A craBuM & wkannl B; nporaB ¢ Ha 00-

paTHOH WKajxe 4hTaeM X Ha miKaxe A.

Ynpaxuenune. PazoGparb ¢ NOMOIIbIO mpaBuaa NPONOPUHH yCTa-
HOBKH B NpHMepax H ynpam#eHuax n’ 11

13. JJIOTAPUOPMUPOBAHUE

Jlorapudmuueckas mikana, Kak BHIHO W3 NPHUHUMMNOB €& no-
CTpoeHus, MpeacTaBaseT co6oit rpaduyeckyo Tabauuy sorapudmos,
Jna Haxoxnenus norapudma Kakoro-an6o yucia x AOCTAaTOUYHO H3-
MEpHTb PACCTOSIHMEe OT Hauana oTcyéra (OTMeTKM 1) MO OTMETKH X
norapu¢Muueckoft WKanel. ITO H3MepeHHe Mbl MOMXEM JerKo ocy-
LIeCTBUTb Ha OCHOBHOH IuKazne JuHelKd, TaK KakK Ha JuHeifke
MMeeTcsd DaBHOMepHasas IuKana L, paccMorpeHHas B n°2, ¢ enu-
Huue#t macwta6a 25 cx. Ecau ycTaHOBUTH BU3MPHYIO THHUIO GeryHKa
NPOTHB 4UCA4d X HA WwKate D,
TO Ha mKxane L sra su3upHas
JIUHUS JACT HaM BeJTHUUHY 1g X. |
BepHee, MBI MOJYYHM TOJBKO 1 Lz
ApOGHYI0 4acTb Jorapudma, | T ;_l
€ro MaHTHCCy, TaK KaKk oOrT-
MEeTKY X MOXHO OTHECTH K JI10-
6OMy YYacTKy Jaorapudmuye-
CKOH MIKaabl M, CTa10 ObiThb,
npu6aBUTL K OTCUMTAHHOMY Jsorapudmy ao6oe Hen0€ YUCAO NOJO=-
XUTENbHBIX MM OTpHUaTeNbHbIX eauuuu. llenas yacts norapndma,
€ro XapaKTepHUCTHKAa, HAXOZMTCA MO OGBIYHLIM IpaBuiaM anreGphl.
3aMeTuM, YTO MOPANOK YHC/a, KaK Mbl ero ONpeleauau Ha cTp. 14,
6yneT Ha eluHHIY 6OJblle XapaKTePUCTHKH.

OG6partHo, 3Has norapudM YUC/Ia, HeTPYAHO HaHTH 3TO YHCAO.
OrcyutaB Ha mikane L MauTHCCY HaHHOrO Jorapu¢Ma, C MOMOIUIbIO
GeryHka uuTaeM COOTBeTCTBYyloulee 4ucao Ha wkaise D. Xapakre-
PHCTHKA JorapudMa TNO3BOMMT MOCTABUTb y MOMYYMBIIErOCS YHCJIA
3anaTyio.

Kak yxe ykasbiBanochb B n°2, y HEKOTOPHX CHCTeM JIHHEeK
umiKkana L HaveceHa mOCpenM nBHIKKA, Ha OGDATHOH €ro CTODOHC,
npuuéM OTCYET Ha 9TON LiKajge BemEéTcs cipaBa Hajdeso. Ilns mouy-
yeHHs JorapudmMa uYuCna X Ha TaKOH JHMHeHKE HYXHO BHIBHHYTD
JBHIKOK BMPaBo, YCTAHOBHB €rQ JJ€ByI0 €NHHHILY VIPOTUB OTMETKH X

Puc. 25.

3 Bak. 1335 K, A. Cescunses. 33




wxanu D. Wckombift norapudm (Tounee, ero Mantucca) Gymer pasex
CMeWeHnt0 ABuxKa (puc. 25). Uro6b ¥3MepHTh 3TO CMElleHue, 10-
CTAaTOYHO MNepeBepHyTb JHHeHKYy W chenaTh OTcuéT no mkane L
C MOMOUIBIO HMIKHEFO IITPHXAa B HMEI0-
memcs cnpasa Brpe3e auHelkn (puc. 26).
STOT WTPUX TNPUXOIHTCA B TOYHOCTH
NMPOTUB NpaBOH eAHHMLLI Ha JULEBOH CTO-
poHe JnuHeHKH. .

Yame B8cero k norapugMHpOBaHKIO
npuxoautcs mnpuberath A BbHIYKUCAEHHUSA
IpOOGHHX CTeneHel.

Mpumepbl. 1) Boiuncaurs x = 3,741.88,
Jlorapudmupys, noayuum lg x = 1,63 1g 3,74.
llikana L paér 1g 3,74 = 0,573. YMHOXKasA Ha
JauHeHke, Haipém Ig x = 1,063.0,573 =0,934.
Puc. 26. Mo moayuenHoMy norapudMy HaHASM uu-
cno: x = ¢,59,
2) Bruucantp y = 0,614%%193, Jlorapugmupys, nonyuum Ig y = 0,216 )
X 1g 0,644. C nomowpio wkaxst L naiaém Ig 0,614 = 1,809. dan nanbHeit-
LIer0 YMHOXEHUs HaiuieHHbI aorapndM npuaérca npeobpasoBaTb K OT-
puuareabHoli Mautucce: Ig 0,644 = —1 + 0,809 = — (,191. Buinoausna Ha
auHeitke ymHoxenne 0.216- 0,191, noryuum 1gy = —0,041, nau, npeoGpa-
30BbIBaf B HCKYCCTBeHHyIo Qopmy, Igy =1,959. [lo noayuennomy nora-
pHoMy Haidpém uucao: y = 0,910,

Yupaxueuns Buuncaurs 23,7%°13; 0,064215%; 4,73- 0074

14. TPUTOHOMETPHYECKHE BbIYHCIEHUS. TAHTEHCHI

Ha ofpatHofi cTOpOHe INBMKKA HAHECEHH! LWIKAJMH, MO3BOJTIO~
ue BECTH Ha JIHHeHKe TPHI'OHOMETDUUECKHE BBIYHCAEHUS (pUC. 27).
OtH wkane o6Go3Hayalor O6byHO GykBamu 7, S u S&T (sme-
cro wkane S&7 OGhiBaeT MHOrAa HaHeceHa WKana L) u  Haswl-
_ BAIOT COOTBETCTBEHHO LIKAaNaMH TAHTEHCOB, CHHYCOB M Majhix

yrios. . '

Bynem cunrath B manbHeHEM IBHXOK BCTABJCHHBIM B JHHEHKY
TPUrOHOMETPHYECKUMH IIKAAaMU Hapyxy *). :

IMo3nakomumca noapoGHee ¢ aTumu wiKkanamu, Hauném co mxansl 7,
lllkana TanreHCOB NpeacTaBaseT COBOH y4acTOK JorapubMHuecKo
Kaabl, Ha KOTOPOH# OT/JOxKeHb OT HayadbHOH TOYKH B MaclTabe
OCHOBHOH HIKa/bl JIOrapugMel TAHFEHCOB OCTPHIX YIVIOB.

#) lpu BHHMMAHHK KBHXKOK NEPEBOPAUHBAETCH BOKPYT OCH, uayme
BAOAb LBHKKA, TaK YTO €ro HHXHMH KPaW CTAHOBMTCA BEPXHHM,
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Jlerko co06pa3uth, Y10 JOrapudMbel TAHreHCOB BCeX OCTPHIX
yr/10B HEBO3MOXHO Y/OXWTh Ha JUHeHKe, TaK KaK.-NPH H3MEHEHHH
yraa or 0° no 90° TtanreHc ero Bospacraer oT O 10 GecKOHeuHO-
CTH, a JIOrapudM TaHresca OoT — oo 10 - oo. Ha munefike e
yMeLlaeTC TOAbKO ONHAa eIMHMUA B MacwiTa6e OCHOBHOM IIKafHI.
CrepoBaTeabtio, Ha JHHEHKe MOXeT ObITb fONy4YeH TOJbKO OIUH
VYacToOK Jorapudmuueckofl WKAJb TaHFEHCOB, OXBATHIBAIOLIMA YrIibl,
TAHreHCHl KOTODbIX SABJSIOTCH YWC/AAMH, JeXauluMd B Mpenenax
OJIHOTO €IHHWYHOTO yyacTKa OCHOBHON ILKa/bl JHHeHRKH (TO-eCTb OT
0,01 mo 0,1, uau or 0,1 no 1, nau or 1 g0 10 u 1. a.).

Llikana T comep»uT yribl, TAHreHCH KOTOPLIX MeHswoTcs ot 0,1
ro 1, a wxana S&7T (Ma@blX yrioOB) — YI/IBI, TAHTEHCHl KOTOPHIX
veHsoTca ot 0,01 no O,1. JleBo# enuHHMIE OCHOBHOHM ILKAaNbI NH-
HEeHKH COOTBETCTBYIOT OTMeTKM 5°44’ mikann T (Tak Kak tg 5°44' =

=0,100) u 0°34,4" wkanm S&T (tg 0°34,4’ =0,0100). IIpaso#
eMHNLE OCHOBHOH WIKanbsl COOTBETCTBYIOT Ha miKajxe 7 oTmeTka 45°
(tg 45° =1), a Ha wKane S&T ormeTka 5°44’. JleTanbHOe 3HAKOMCTBO
¢ neneHussMu Ha wkaaax 7 u S&7 Moxer GHTb NMPOBENEHO Ca-
MOCTOATENbHO. 3aMeTHM TOAbKO, YTO IUTPHUXY, OTAE/AIOIIMe Iie-
Noe YHCAO rpaaycoB, BAOJMs Bced MKaael 7 HMEIOT HECKOAbKO
601blIyI0 MIMHY, a caMble MeJIKHe JeJeHHA HaHeCeHW uvepes
5/ nas yraos, meHbwux 20° u uepes 10' B oOCTanbHOR yacTu
WKaJIbL.

CoBMecTHB KOHUEBHE OTMETKH LIKAA ABHXKKA M JUHEHKH, Mbl
CMO2(eM MPOTHB MO6GOro yria, OTCYMTaHHOro Ha wkane 7 (wm S&7),
NPOYHTATL COOTBETCTBYIOLIee 3HA4yeHHe TaHreHCa Ha Iukame D.
OGpaTHO, 3HafA BEJHYMHY TAHTEHCA KAKOTO-1MGO yIia, MOXHO HalTH
3TOT YroJ, yCTaHOBMB TaHIeHC Ha wikajse D M yuTas yroa Ha co-
OTBETCTBYIOLIe# IIKane IBHXKA. BaxHO Bcerna TBEPLO MOMHHT,
yTO 1Kama T CayKUT U9 TAHreHCOB, 3aK/48HHHIX Mexay 0,1 u 1,
a wkana S&T s TaHreHcoB, 3aKaO4EHHBIX Mexkny 0,01 u 0,1,
Cnyua#t, korna TaHrenc 6onpiue 1, 6ynet paccMorped Huxe (ctp. 36).

Mpumepw, tg 23°19/=0431; tg3°38 =0,0635; tga =0,275;
a=15°23; tg § = 0,0275; § = 1°34,5".

Takum o6pasom, wkana 7 ssasercd Takoff we Aorapudmuue-
ckoM wikamoft, kak ¥ wKaaa D, ¢ TOH TQABKO pasHuuet, uro
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OTMETKH Ha Heli YKasbIBAIOT He YHMCJIO, JOrapudm KOToporo OTI0KEH
Ha wkale (Kak Ha wkane D), HO YroJa, TAHFreHC KOTOPOro paBeH
stoMy uncay. [lostomMy C nOMOWBIO IUKAJbl TaHTEHCOB MOMKHO
BBIMOJIHATh BCE BBLIUMC/IEHUS C TAHFEHCAMH 3aJaHHBIX YIJIOB, MOJb-
3yfiCh yCTaHOBJEHHBIMH PaHblle Mpasuiaamu. [lns onpepenenus mono-
’KEHHsl 3amAToM nenai0T rpyGhift MOACYET MAM TMOABL3YIOTCA MpPaBH-
JIaMH 1)1 MIOPAAKOB, YYHTBIBAs, YTO NMOPAAOK uuces wkansl 7 paBeH
Hymo, a wkansl S&T — MHHYC exHHHLE.

Mpumepsn. 1) 453-tg28°177, Tlo npénmxy yMHOXeHHUs (cT1p. 12)
npoTtuB otMeTkH 4—5—3 wKajpl D CTaBHM KOHUEBYIO OTMETKY mkanst T
(B 1aHHOM npuMepe — npasyo, 1. ¢. 45°). [porus ormerku 28°17/ mxann T
yntaeM oTBeT 2—4—4 Ha wkane D. Mickomoe npousBejeHHE paBHO 24,4.

17,3
) igzanr

3°41’ wxaan S&T npotus umciaa 1—7—3 mxaasl D, KoHeuHas oTMeTka
IBHMKA YKaXer pe3ynbTat Ha iuxaie D. Mckomoe uacrHoe paBHO 269
(rpy6miit moncuér: 17,3 peamrca Ha uMcao, sakmwouéHroe mexny 0,1 u 0,01,
TO-¢CTh yBeauyuBaercs Gomblie yeM B 10, HO MeHbuie uyeM B 100 pas).

3) 0.743 tg17°31"

) 0,743 tg 38042/

nne, [lpotne 7—4—3 wkanet D crasum 38°42’ wkans 7T, mox 17°317
wkanasl T udataeM otmer: 0,292 ma wkane D,

. Mo npasuay penenua (ctp. 15) ycraHaBAHBaeM OTMETKY

. BoimonnseM CHayajna HeleHHe, INOTOM yMHOXE-

Jlnm HAXOXIEHHA TaHFEHCOB OCTPHIX yrioB, Gosibwux 45° a
TaKKe [J1 HAXOXIEHHS KOTAHIMeHCOB MCMONb3YIOT TPHTOHOMETPH-
yeckHe (opMYyIHl

ctga=1g (90°—a) = O —a) = iga’

C MOMONIBI0 KOTOPHIX TAHIEHC M KOTaHreHC J060ro OCTPoro yria
BCera MOTYT ObIThb CBeleHBl K TaHIeHCYy yriaa, MeHsliero 45°.

Mpumeps. 1) tg 67°18”. Tak kax tg 67°18’ =1:tg 22°42', To MBI

crenaeM CHeAyIOI{yl0 YCTaHOBKY (pHc. 28): TMPOTHB E€IMHHIb Kaab D

craBum 22° 42/ mxanst T. Koneu-

Hasi OTMeTKa wiKaanl T yKaxer

[ l HCKOMOe YHCJIo Ha wikane D: 2,39,
!

IR

l YcraHOBKAa 3anATOH  OueBHAHa:
) peanumumb, 0GpaTHEIE TaHreHcam
l wKanbl 7T, 3aKTOYEHB MEXAY
1 u l10.
Puc. 98. 2) iga = 4,19; Haiitn «, Tak
Kak tga > 1, yCTaHOBKA, yKa3aH-
Has Ha CTP. 35 AA HaXOMIEHHA
yria mo TaHreHcy, He MoXeT GbITh NpHMeHEHa. 3Jecb NPHXOLHTCA BOC-
TI0Nb30BATLCA TOH e YCTAHOBKOH, UTO M B mpelnAylieM npuMepe (puc. 28),
TlporuB 4—1—9 wkanet §) ycraHaBiMBaeM KOHEUHYIO OTMCTKY wikaasl T
(6e3pa3nHYHO, MPaBYI0 W/ JeByl0), [IpoTHB elMHHUb! WKadbl D npounTaem
Ha wkaxe T yroda, MONMOJAHHTEABHBIH 1O «, T. e. 13°25/; a == 76°3%’.
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3) tga=41,9; Halitn a. Yuratenb JErKc COOOPA3HT, YTO B NaHHOM
npHMepe A0MdkHA GbITh 1CHOAL30BAHA T K€ yCTAHOBKA, YTO i B MpeAbidy-
mEM, Ho yroa 90°—a uyutaercs Ha lkaie S&T:

90° — a = 1° 22/; o = 88° 38",

IIpu BHIMOJHEHHH MPOMOPLUOHANBHBIX pPACYETOB C TaHreHCaMu
MOXeT GBiTb HCMOJB30BaHO MPaBuio nponopuuu (cTp. 27). Oxnako,
C/eflyeT MMeTh B BHLy, UTO Ha JBHXKKE MMeeTCs TO/NbKO [Ba yda-
CTKA LIKaJbl TaHreHCOB, KOTOpble HE MOrYT 3aMEHHTb, B OTIHuME
OT OCHOBHO# JorapudMuyecKoi WKaAbi, BCIO GECKOHEUHYIO IKamy
taHreHcoBs, [T09TOMy B HEKOTODPHIX C/y4asX pe3yabTaThli HE YAACTCS
* TIONYYHUTh HEMNOCPEACTBEHHO C MOMOLULIO NpaBuia NMPONOPUKH U NPH:
néTca npuberaTb K OOXOJIHBIM NYTAM,

I1pumep. Halith ocTpeie yriel, onpeneaseMbie ypPaBHEHHAMH:

g _ tgx_ tgh_tgy _ tgh
5 37 62 98 065

B cootsercrBuu ¢ mpaBunoM CTp. 27 craBuMm oTMeTKy 34° mxamst T
npotHR orMeTkH 5 wxaasl D, [potus 3—7—0 n 6—2—0 mMb Ha mxkane T'
cpasy noayunM o= 26°32 u 8 =39°55. Opmaxo, GymeT oOWHOKOH Ha
wkane T mpouurat y=7° 32’ (npotHs 9—8—0 nocle nepebpocKu) HIH
5 =41° 15 (uporus €—5—0). C ypenuueHueM sHaMeHaTejeH MOMMKHbI yBe-
JMYMBAaThCA H uncautensn. OmubouyHble 3HAYEHHsi Y H O COOTBETCTBYIOT
tanrencaM, B 10 pa3 menbmemy u B 10 pa3 Goabuiemy, ueM HcTHHHblC. Ha-
XOwjeHHe & He BbI3piBaer 3aTpynHEHHl — ZOCTAaTOYHO MNpPH Haued ycra-
HOBKe celarh OTCYET He HA wkane T, a Ha ukate S&T:38 =5°,5, Hasa
HAXOXJEHHS yraa Yy npuiétca npubernyrb K ycraHOBKe TpiMepa crp. 36
(puc. 28), mocxoabky 10T yroa Goabute 43°. Besnunna tgy wmoxer OHTH
yCTaHOBJeHa Ha wikade D ¢ NOMOLIBI0 HeBepHOro OTCuéTa 7y = 7°32/,
caenanHoro Ha wmkane 7. JeiicTBureasno, Tax xak tgy;==0,1tgy, T0
Ha wkane D o6a raurenca 6ynyr uao6pamathca ORHOM U TOH e OTMETKOIH,
Ins nonyueHus eé NOCTATOYHO BIBHHYTb NBUKOK TaK, YTOGH €ro KOHLe-
Bbl€ OTMETKH COBNAJH C €JMHML@AMHM IuKaibsl D, U yCTAHOBHTb BHU3HPHYIO
nuHuio Gerydka Ha Yy wkaas T.

[MonBena reneps MOK STY BH3HPHYIO JHHIIO JEBYIO KOHLUEBYIO OTMETKY
jukansl T, mpourTaeM Ha 9TOH IKaje, Hajy efHHHUeH wkansl D, 3HaueHHe
90 — vy = 37°6', caepoBatenbHoO, 7= 52°54.

OcTaHoBHMCSl Tenepb Ha penIeHHM OZHOH 4acCTO BCTpeyamouecs
331241 — HaX0XKAEHKH OCTPOTO yIia NPAMOYrOJLHOTO TPEyroNbHUKA
no ero kareram (puc. 29). 3amaua 3Ta CBOAUTCA K OMNpefeNeHHI0
yrna A U3 COOTHOLIEHHSA

a
tc A= ¥
nin
tgA 1
a b

Ycranoska nmesnaercs OGLIYHEIM 06pa3oM MO CHOCOGY HAPOMOPLUH,
2 B KayeCTBE eUHHILI MOXKET GbITh UCIONB30BaH 060! KOHEL, IBHKKA.
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CpaBuuBa® OTHOILEHHE % ¢ 0,1, MiL MOxeM y3HaTh, rze IOJ1-

®eH OblTh credaH ‘OTcuysT yrma A —ua wkane 7 nau S&7.

st yrioB, TaHrenc xotopbix MeHwnuw= 0,01, crenyer 3amenaTh
TaHTEeHC paauaHHOH Mepolt yraa. O HaxXOXI€HHUM DANUAHHON MeDphI
Ha JuHeflKe ckasaHo Huxke (cM. ctp. 44).

YxasaHHas yCTaHOBKA TFOAMTCA aMllb, ecan b > a. B npoTusHOM
clydqae yron A HaXOAWTCA KaK XONOMRUTENbHBIA K YRy B, TaH-

TEHC KOTOPOrO MOXeT ObiTh HalAeH ONMUCAHHBIM

8 BHIIE CMOcOOOM:

b
to B=—.
gB=—
a 4 B 3akaioueHHe 3aMeTHM, YTO HEKOTOD'“e BHI-

YUCJIeHUA C TaHreHCaMu MOTyT OLITH RBITIOJIHEHD!
Hnpu OOLIYHOM MOTOWKEHNH ABUKKA, 10-eCTb KOria

¢ 8 A on BCTaBneH B NMHeHKy YHCJIOBLIMH IIKanamu (B,
I, C) napyxy.
Puc. 29, i aTo# menn cayxar umelowmuecs Ha obpar-

HOH CTOpO'“e nuHeHKH CMpaBa M C/€Ba BHPE3H!
(puc. 30). B BbIpesax uMeloTca IUTPUXH, HaHeCEHHbIE B TOYHOCTH
NPOTAB eIMHHYHBLIX LUTPHXOB OCHOBHOM wKazbi AxHelikn., Ecan nepe-
BEDHYTL JHHEAKY OKOJO e& MpONO.bHOH OCH, TaK HTOOLI HUNKHUM e¥
Kpa#i oKasanca HaBepXy, TO IeJeHns wiKaibol T NPU  BLUABUTAHHH

Y

..._\

e

—__TSer

!
§

Puc. 30.

J(BHXKKA BJIeBO Oy Ay T NPHXOIUTHCS TPOTUB IUTPHXA, HAHECEHHOTO ¥ s1e-
Boro Bhipesa (puc. 31). Ecam ycraHOBMTb MPOTHB 3TOrO WTPHXA
OTMETKY & M MepeBepHyTh JIMHEHKY /HMLEBO# CTODOHOH, TO, KaK
JIerKo cOo06pasuTh, MPOTUB JesOft eAuHuilbl JHHeHKH MBI CMOXeM
npounTaTh Ha wKase C 3Hauewwe tg @, a NMPOTHB MpPaBON eAMHUUBL

ABMXKa Ha wkaie D 3uaueHue Tg17;= ctga==tg (90°—c). Ecm

38




npu 9ToM unucna ¢ u d wxas C u D CcT0AT APYyr npoTHB ApYra,
TO Ha OCHOBAHMA MPABHIA NPONOPLUHM MBI MOMEM 3aKJAIOYHTb, YTO
§=tga. Takum - o6pasom, yMHOxeHue Ha tga waM JeieHne Ha
tgoa, a Takie onpeleseHHe TaHTeHCa OCTPOrO yria NPAMOYIO/b-
HOFO Tpeyro/ibHUKA MO ero
KaTeéTaM  MOTYT BBHINOJ-
HATbCA 6e3 MepeBEPTHBA-
HUSL OBWKKA *).
Jlas yrnoB, TaHreHc Ko-
TOpHX MeHbule 0,1 #%),
BMecTO wkansl 7 pOomKHa [ ‘
ObITh HMCMO/IBL30BAHA LIKATA l g - , l
-S&T. OrcuéTHl Ha HeH MO- 1 !
ryT HenaTbCs Y HUXKHEro
IITPAXa TPABOrO BLIPE3a
06paTHOR  CTOPOHHW  JIK- Pie. 31.
He#ikn (puc. 32). Beé cka-
3aHHOE Bbllle JIAS UIKAJbI
T coxpaHuT CHAY M A4Jd ;
wkanst S&7, ecnmu Besne m
nepecTaBUTb C/OBA <«Mpa-
BHili» U <¢aeBbIf»,

Hanpumep, BBIUHCAHM [ |
npH OOBLIYHOM TMOJIONKEHHH [ tga l
nBmkka 43,7 - tg 147287, } :f{ }
BHIIBHHEM [BHKOK BJEBO, l cga 1]

TaK, uTo6H OTMeTKa 14°28’ .

wkansl T ycTaHoBuJAach Puc. 32.

NPOTHB IUTPHXAa B NEBOM

BhIpe3e OOpaTHOM CTOpOHH JauHeHkn, Torma npoTuB HaYabHOM
elMHHUb WiKans D Mbl CMOmeM mnpountaTh tg 14°28’ (ut0 Ham
He HYXKHO), @ NPOTHB KaXmoro uucnd mkans D, B COOTBETCTBHU
C NMPaBHJIOM MPOMOPLHM, OKamercs Ha mikase C ero npounsBeleHHe
na tg 14°28’. B uactHOCTH, NpOTHB 4—3—7 NPOUHTAEM HCKOMYIO
penuugHy: 11,27,

=¥

&y

a
*) Tlpu onpeneneHHH o H3 COOTHOLIEHHA tga = 7 Ha nBHiKKE yera-

HaBJHBAaeTCA BCerna MeHbmee uncno. Ecan a << b, 10 Ha wkane T uM-
Taerca yroa a, ecaun @ > b— yroa 90°—a, Ecan npu yCTaHOBKE NBHMOK
OKaXeTCs BBIIBHHYTbHIM BNPABO, TO AdAa orcuérta NpUAETCA CAeaarth mepe-
OpocKy nBHKa. .

**) Ho Goaswe 0,01,
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Ynpawxneunsa 1) Beumeants: -——= ol 0,733 . tg 2727

_ 743 tg 45y
: . 2177, ) .
2841862107, gy s 0,083

2) Haiitu arctg —157—; arctg %; arctgll—g; arctg 8’—;::’- arctg

’

4,75
0,13 *

3) Omnpeneants HEH3BECTHbiE B MPOMOPLHAX:

1g 3827/ tg3°14’ g 1045  1g27°24" _ g49°12"
0,643 - X1 — Xo - X3 - Xy !

2

264 062 _ 184 452 _ 1275
tg18°3% ~ tgay  igay  igay  tgay

15. TPUrOHOMETPHUUYECKHUE BbIYHCJIEHHS. CHHYChI

[Tepe#iném Tenepp k wkane cunycoB (S). Illkana sta ssasercs
TaKo# e norapudmuueckoit wKanoH, Kak u inkana £, HO OTMETKH
Ha Hell yKa3HBAIOT He YMCJIO, JOrapudM KOTOPOro OTJIOMEH Ha
IKajne, a yroa, CHHYC KOTOPOro paBeH aToMy uucay. Takum o6pa-
30M, NO NPHHUMNY NOCTPOEHUs LIKAa/ld CHHYCOB COBEPUIEHHO aHAJMO-
TMYHA LIKane TaHreHcos. Vmewouguiics Ha ABMXKKE Y4aCTOK LIKalH S
COOTBETCTBYeT yuyaCTKy OeckOHeuHO#t Jjorapudmuueckolt ukannr,
OXBaTHIBAIOLEMY 4nCJa, 3akaiouéHHble Mexcay 0,1 u'l, ITostomy
KOHLEBble IUTPHXH IKaibl S nMeior otsmetky 5°437 (sin 5°43 =
==0,1) n 90° (sin 90°=1). Cunycsl yrios, Menbuwux 5°43’, B npe-
nejlax TOYHOCTH, NaBaeMOH JIMHEHKO#, MOXHO CYUMTAaTh PaBHBIMH HX
TaHTeHCcaM (M PaBHbIMHM HX pannaHHoi Mepe). Cle10BaTeNbHO, WIKATY
S&7T MOXHO paccMaTpPHBaTh B DABHOH CTeMeHW H KAK LIKATYy CHHY-
COB, ¥ KaK WIKaly TaHMeHCOB A/ MaABIX YrJIoB. DTHM OODLACHAETCA
e¢ o6o3HaueHue.

Y HexoTOpbLIX JHHEEK IIKAaJna CHHYCOB HAHECeHAa Ha J[BIKKe
B MacwTabe WKajAbl KBaapatos. B 3ToM cayuyae Ha HBHXKKEe yMe-
LAIOTCA 1Be MaciuTabHbie eAUHHLbl JOrapu(MHUUECKOH IIKAJB, OXBd-
ThiBaloIIHe 06;1acth H3MeHenus cuHycoB ot 0,01 no 1. Ha nuneft-
Kax nogoGHoro Tunma oTtMeTka 5°43’ OyneT HaXOIMTBCA MOCPEnH
mKanst S (Ha MecTe cpenHel emXMHMUBI ILKAAbl KBaApaTOB), a y
71€BOT0 KOHUA wKaasl Gyner croath orMerka 0°34,4'. lllkana S&T
B 3TOM ciayuae OTCYTCTByeT (Ha e MecTe OGbIYHO OblBaeT HaHeceHa
mkana L -—cwm. ctp. 7). E& 3amenser HauanbHEI yYacTOK MIKaas S,
KOTODHIl MOXET CJAYXHTb MJIS BBUMCAEHHH KaK C CHHYcaMM, TaK H
C TaHreHCaMd MAaJbX Yri0oB. Bce MeToAb BLIYHCAEHHSl, KOTODHE
OyAyT HaMM MOMyYeHHl AAA WIKAAH S, MOCTPOEHHOR B MacwitaGe
OCHOBHOI! IIKa/ibi, MOT'YT ObiThb NPHMEHEHB! 1 MDH HAAMYAM LIKAJIbI
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S macmtaGa WKaNe KBaIpaTroB, C COOTBETCTBYIOiUeH 3aMeHOR mpy-
rUX IUKan JHHeHKH, yyacTBYIOWHX B BHYHC/ACHHAX. B nanbHefimem
Mul GyZeM CYMTaTb, YTO IIKana § UMeeT MacluTad OCHOBHOM ILIKAJH.

[Mpexne uYeM BeCTH KaKue-NMGO BHYMC/AEHHA CO IWKanoi §,
Heo6X0AUMO BHHMAaTeJbHO H3YUHTh HeJIEHHS Ha HeH, KOTOpHE ypes-
pHuyatiHo pa3HOOGpa3HBl HAa MPOTAXEHMH BCeH wmikanel. [Mns yraos,
menbliux 10°, neneHus HaHeceHB uepe3 5’, ueible rpamychl Hai-
mucane. OT 10° mo 20° neneHns Hasecensl uepe3d 10°; uubps
HUMEIOTCS TOJABKO Y OTMETOK, COOTBETCTBYMIIMX YETHOMY YHCIY
rpanycos. Ianpwe (120 70°) WITPUXHM, COOTBETCTBYIOUIHE UEALIM
rpagycaM, OTIHYaiOTCA OT MeJKMX OGoJblleid IIMHOH, a Melkue
neneHus HaHeceHH uepe3 207 o 40° u uepe3 30” ot 40° mo 70°.
Ha yuactke ot 70° no 80° mMeloTCA Ne/eHHS TOMBKO AN LEAHX
rpanycos, ITocne 80° UMEOTCS TONLKO TPH LITPHXA, COOTBETCTBYIO-
ume 82°, 84° u 86°

TIpyu 03HAKOMJIEHHH CO IIKA/Of PEKOMEHAYeTCs B MEePBYIO OYepens
BHUMATEeJAbHO H3Y4YHTb JEJeHHs, COOTBETCTBYIOIUME UENOMY YHCIY
rpanycos.

YcraHoBUMB ABHKOK TaK, YTOOB €ro KOHeyHble IITPHXH COBMAIH
C eIMHHYHBIMM IUTPUXAMH JIMHEHKH, MBI CMOXEM TOJYYUTh CHHYC
3a[aHHOrO YrId WJIH YroJ MO0 ero CHHYCy, HaXoAs CTOfilliHE ApYyr
MIPOTHB ApYyra oTMerky wkan S u D npu noMouY BUBHPHOH JIMHHUH
GeryHka, 3aMeTHM NpH 3TOM, 4TO yriwl, Gauskue k 90° He MoryT
6LITh CKO/MbKO-HHOYIb TOYHO ONpENE]eHbl M0 HX CHHYyCaM.

Illkana S mO3BOJAET BHIMOMHATh BBHIYUCIEHHH, COMEpKallle
CHHYCBI, COBEpLIEHHO TaK e, KaK wKana 7 naBaja HaM BO3MOX-
HOCTb BECTH BLIYHC/IEHHS C TaHreHCaAMH.

Ecau B BHIYMC/IGHHX YYacTBYIOT KOCHHYCH KaKHX-JMGO yriios,
10, MOAL3YACH dopmyno#t cos (90° — a) ==sina, ME BCEeraa MoxeMm
BaMEHHTb MX CHHYCaMH. ,

Mpumepn. 1) 0,653-sin 23°17/, Tlo npaBuay YMHOXEHHA MNPOTHB
6—5—§ wKaasl D cTaBuM eIMHHMIY IBHXKa (B JaHHOM IpHMeEpe NpaBylko).
Mporus 23°17' wkaxer § uuraeM Ha mkane D Hckomoe npoussefenue: 0,258,

9 7,53 - tg 24°177

) sin 38°42/
auBaeM OTMeTKy 38°42’ mikansl S npotus 7—5—3 mkaasl D. YMHOXeHHe
BBINOJNBAETCA C MOMOWILIO WKAaNbl T: NPOTHB OTMETKH 24°17/ 9TO# mIKadLI
npountaeM Ha mkane D pesyasrar: 5,43, : :

3) sin 23°22/ - sin 42°53’ = cos a. [lepBHit MHOXHTEJb HEOGXOXHMO HMETD
Ha nupeiike, Jaa 9TOro nmpHAETCA BABHHYTH NBHXKOK TaK, YTOOH ero KOH-
neBHe IITPHXH COBNAiH C KOHLEBLIMH IUTPHXAMH ILUKaJ JHHEHKH, H C 1O~
momplo GEryHKa OTMETHTh BeaHuHHy sin 23°22’ na inkane D. [lloasens
K BM3HPHOH JHHUH GeryHKa eJHHHUY (BepHee, OTMeTKy 5°43/) ABHKKA, Mbl
npoTuB OTMETKH 42°53’ wKansl § cMOXeM NpouuTaTh (€CHH 9TO Tpedyercs)
BeJHUHAY cos e, EcaH e Hac HHTepecyeT HeMOCPeACTBEHHO yroa a, MpH-
IETCA 3aKPENMHTb MOJAYYCHHOE NPOH3IBEJeHHE BI3HPHOH aAHHHMeH OeryHxa
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H, B,Ell;gHIyB BHOBDb JIBHXOK, Ha IIKaje § npounrtarsh 90° — a = 15°39/, otkyna
a = 74°21",
4) Onpeneants HEHW3BECTHBHIE Yribl H3 NPONOPLMH:

383 545 637 _ 125 _ 154
sin17°35’ ~ sinae ~ sin8  siny  sin3 °

[To npaBuny mponopuuk ycraHaBauBaem 17°35/ iukais § npotup 3—8—3
wkanst D, Uatatenp Jerko-coo6pasur, 4to a H § MOryT G6biTb MPOYHTANBI
Ba wkajne S, a y u 5 Ha wkane S&T (aaa orcuéra Y moTpeGyercs mepe-
6pocka ABHXKA): a = 25°28/, § = 30°10’, y = 5°39/, & == 3°25’,

7

5) Bruncautb arcsin = dTta 3ajauya pelaercs TaK ke, KaK U pace

cMOTpeHHas Buille (cTp. 37) aHaNOTHYHAA 3ajgaya AJs TAHreHCOB. Y CTaHOBKA
sina

7
BHM KOHILIEBYIO OTMCTKY («eJHHHMIY») ABHXKa, mpoTHB 7—0—0 uitaeM Ha

- ompefieNgerca nponopuuei:

= Tl§ . INpotuB 1—3—0 wkaner D cra-

wkale § orBer: « = 32°3%. Ecan 6bl HaM OblT HYXeH arcsin oTBeT

T
7 130°
cllefoBatio Obl uuTaTh Ha lukane S&T: arcsin 130 = 3%/,

Hicnonwsys mnpasblii Bbipe3 Ha OGpaTHON CTOpOHe JIMHEHKH,
MOXHO MHOTHE BBIYHC/IEHHSI C CHHYCaMM BBHIMOJHATL NMPH HOPMaiib-
HoM (He nepeBEPHYTOM) nonoxeHun ABKKa, Ecan npu HOpManib-
HOM MOJIOXEHUH HIBHIKKA BHI-
IBHHYTb €ro BIpaBoO, TaK YTO-
6bl NPOTHB BEPXHErQ LITPHXA
NIPaBoro Bbipe3a OGpaTHOH
CTOPDOHHl JIHHEHKH OKasajaachb
YCTaHOBJIEHHO  OTMeTKa a
l v l mkanst § (puc. 33), Ha

] proge J mkane C ABHKKA MPOTHB Npa-
. i 3 BOH eJMHHUB JAHHEHKH MO-
| d l *eT GHITh NPOYUTAHO 3HAye-
Hue sina. V3 nmpasuna mpo-

Puc. 33. NOpUMH CleNyeT, YTO JJs

CTOSILIMX TPH 3TOM IPYT HPO-
TUB Apyra oTMeTOK ¢ M d mkan C u D Gyner CnpaBefauBO COOT-
Homexme:%=sina. Takum 06pasoM, yMHOXEHHME M JAENEHHE Ha
CHHYC 3allaHHOrO Yria MOXeT ObiTh BHIMOJHEHO Ges mepeBEpThiBa-
HHS ABMXKAa. YroJ, CHHYC KOTOPOTrO 3ajaH B BHJIE OTHOLIEHHS IByX
BEJINYMH, TaKke MOxeT ObiTh HafiieH 6e3 MePeBEPTLHIBAHUA NBHXKKa.

Mpumepw. 1) CrenaeM nNpH HOPMaNLHOM TOJNOMEHHM IBHXKA MPH-

mep 1 crp. 41. tllas sroro ycramosum ormerky 23°17' wkaubt § mpoTns
BEpXHEro IUTPHXA MpaBoro Bhpe3a o6paTaoil cTopenbt aumeiiku, Torza,
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Kak BHIHO M3 NpEAbAYIIEero, MPOTHB KaXJOro 4YuCAa IKais D Mbl cMo-
#eM TMpouuTaTh HAa Likane C ero mpousBeneHue Ha sin 23°17°. B wacrtmocTH,
npotuB 6—5—3 Haiiném 2—5—8, uto coBmajzaer ¢ MONyuYEeHHHIM paHee
OTBETOM.

9) lnsa nprmepa 5 ctp. 42 Mbl XOMXHBI yCTaHOBHTH 7—0--0 mxansr €
npots 1—3—0 mkxamer D. Tlpu 9TOM JBHMOK OKAXETCA BbIXBHHYTHIM
pieBo. UToGH cnenars OTCYéT B TMPaBOM Bhipese, HaM NpuAETCA CcAeNaTh
nepe6pocky ABHXKa. [IpoTHB BepXHero wTpHXa BhIpe3a Ha wkane §

HAXOAMM arcsin 13 == 32°35’, a npoTHB HHXHero Ha wxkajte S&T Haxo-

Y T
IHM arcsin 130__35'

. 23’4 . H o} I
Y np axHeHusa, 1) Bouncnurs: ~in 38 8,73 - sin 13°12/ - tg 26°24/;

0,482 - g 63°17’ - sin 27°38’.
2) Onpenelutb HEH3BECTHHIE YIJbl H3 YPaBHEHWH:

nam 34 gnpa 387 sin 49024 . g 5°LT
sin ¢ = F08 =T1263° '8 1= i 95542 =g 3628

3) UsBectHnt asa yrua tpeyrodbHuka A = 23°17" u B = 37°27' u cro-
pona ¢=133,5 cx, Jnexamas mnpotHB Tperbero yrna. Onpepenntsb
OCTaJibHble CTOPOHH TPEYrodbHMka (YKa3aHH e NPUMEHHTb TeopeMy
CHHYCOB).

16. OCOBbIE OTMETKH

Jlna paga DOCTONHHBEIX BEJIHMYMH, 4aCTO BCTPEYAIOUIHXCS B BBIYHCH
JleHHAX, Ha IUKajnax JHHERKM HMelTCH OCOOble OTMETKH.

Yucio w=23,14... oTmeuyeHo Ha mxanax A, B, C,D. Ha

1
mxane C HaHeceHa OTMETKa ¢ = ]/;:-= 1,128... BDra orMeTka
CJYXHT J/I9 BBIYHCIAEHHS myowaan kpyra(S) mo ero auamerpy (d).
d? d\2

Tak xak S="T=('E') , TO, YCTaHOBUB MpOTHB OTMeTKH d

wKane D OTMETKY ¢ ABMXKA, MBI CMOXEM MNPOYMTATh IJIOLLALb
Kpyra S Ha wKanze A NPOTHB KOHLEBOH eNMHUIIBL NBHKKA.
Mpumep. Maowanu xpyros guamerpa 2,75 u, 0,143 ., 49,2 # paBuH
cooTsercTBeHno 5,94, 0,0161, 1 900 a3,
OueBUAHO, YTO ONHCAHHAS YCTAHOBKA MONET CAYXHTb M LA

06paTHON Lieu — ONpeliefleHHss TMaMeTPa Kpyra no ero IVIOLIAnH.
"KpoMe orMmeTky ¢ mHOrza Ha wkale C GhiBaeT HaHeCeHa emiE

OTMETKA ¢ == ]/-:4;‘(l =3,568... YnorpeGnenue e& TaKoe ixKe,

KaK U OTMETKH ¢, TOJIbKO NP MOJAb30OBAHHM OTMETKOH ¢, MJIOLIAAb
Kpyra uuTaeTcs MPOTHB CpelHell eNMHHMIb INKadbl B.

"Ha HeKOTOpHX OGeryHkax OblBalOT HaHeceHsl He OfHa, a TPH
BU3HDHLE JMH#M. PacCTosHHe MEeXAYy HHMM [eNaloT  PaBHHM
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PacCTOSHUIO OTMETKM ¢ JIO JeBO# equHuIH. JIerko BUAETh, YTO MpH
HaJMuuy TONOGHOro OeryHka BBIYMCIAEHHE TUIOLAAH Kpyra MOxeT
6biTh TpOH3BeNeHO 6e3 MOMOWM [BHXKKA. YCTAaHOBHB CPEIHIONO,
BH3HPHYIO JMHUIO NPOTHB 33a4aHHOrO AMameTpa Ha LiKane D, Mbl
CMOXEM IPOYHTATh MJIOLIAAbL Kpyra MOI /eBOX BH3UDHOH NHHHeR
Ha mkane A (Ha puc. 34 umeem: d=206,9, S =37,4).

OtMetkn p’, p”, HaHec&nnble Ha wkanax C u D, cayxat mns
nepeBoya rpaayCHON Mephl yrJIOB B PaHanHyio i 06paTHo. OtMeTKa p’
LAET HaM YHCJIO MUHYT B ONHOM panuane: p’ = 3437,7... YMHOXHB
palHaHHylo Mepy yraa « Ha p’, MOJAyuHM BeJMYMHY yrnaa «, BbIpa-

7 -/ ~
S 0 i uu? u‘m.[..y.“.m.uﬁﬁ@m“. yvisly 777 TOVITIT et T
! 3 P -1 72 I Lf 9 1 °
‘71 4 |5 68 8 9 |
N T TS
INRRARARENERRRRNAREIAL L T Oy A s fH’H‘*
2 ! E "1s 6 7 9 1
2 9 8 § 4 3 2 ! s
Mttt ittt gt o g G o G G Lm“ 9
Sttt 5. L 6| Pu 7 ) 8
AN RAENNERERNNANENERRRREDRNNNY 27 (ANR CARRINNTANRY S0 CNNRAERANLEATT) DN 0 | llrﬁl umu mlmm H’l
A O T 48 IRRARINRANANE, RE1P ARUCARFERBANEF] H NIRRT LM
. 1 M S © TN g 5
7 " 9 P g
Lmi Iu'd ittt Tttt nnH‘nu | m R TRV T i ittt
Puc. 3%.

KeHHyio B MuHyTtax. OGpaTHO, BhIDa3WB yroja a B MUHYTax M pas-
NeJHB TNOMy4YeHHOe YHCAO Ha p’, MOJYYMM DalHaHHYIO Mepy yrja.
Mpumep. 0,744 pagnana =p’.0,744 munyt = 2 560’ = 42°40’,
(4
7°33 = 453’ = % pannana = 0,1318 panuana.

Ilns onpejeneHust MONOKEHH 3aMATOH BaXKHO TOMHHMTL HIH
rpy6yio BemuuuHy p' =3 000 uau nopsuok p’, paBHHIH YETHIPEM.

YnorpeGneune oTMeTKH p”, naouiefl 4KCIO CeKYHH B paiuaHe
p” =206 264, ..., cCOBepUIEHHO TaKOe ke, KaK H OTMETKH p’.

[Mpuwmep. 23'47” nepesectu B paguaHbl. [lepeBoNHM OTAENbHO MU=
HYTHl H CEKYHIbI: %’:%—- paa. = 0,00669; 47”7 = ﬂ,— pax. = 0,000228;
23/47" = 0,00692 *).

3ameTuM, YTO A9 MaJbLX YIJIOB DajiMaHHAfA Mepa 3aMeHserT,
B Mpenenax TOYHQCTH JIMHEHKH, CHHYCHl M TaHTeHCHl 3THX ‘yIJOB,

Mo cywectsy mkasa S&7 ma¥T HaM PaJMaHHYI0 Mepy MOMelgH-
HBIX Ha He#t yrJIOB BMECTO HX CHHYCOB M TaHIEHCOB.

*) Wlecroit 3KaK NPH CNOKEHUH OKPYIAACTCH,
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Ha meKoTOpHIX MuHeHKax GbIBaeT HaHeceHa OTMeTKa p°, HAIOILAA
BHPDAXKEHHE panmaHa B rpanycax (p --57 ,29....). Ilpumensercs
3Ta OTMETKA TaK e, KaK OTMeTkH p’ u p”.

[Tpy noAb30BAHMM HECATHYHOH cucTeMOH M3MepeHus ymoa npu
KOTOpDOH mnpsaMoft yron xmeautca Ha 100 rpanos, a KawAwK rpan
Ha 100 caHTHrpanoB, A7 NepeBOJa B PaIHAHHYIO MePY NPHUMEHAIOT
OTMETKY p,. DTa OTMETKa NA&T HAM YMC/]O rPajgoB B OJHOM paguaHe

400 . :
G, = = 63,66 ...). YBeauuusas 310 yucao B 100 pas, nmony-
UMM YMCIO CAaHTUIPalOB B PaluaHe.
Tak KaK JecsTHYHAS CHCTeMa JeJeHHs YIJIOB Maao ynorpeGu-
tenbHa B CCCP, otMeTka p, Ha JMHeHKH OTEYECTBEHHOTQ NPOH3=

Vau
BOICTBA HAHOCHUTCA PEAKO.



K crtp.
K crp.
K crp.
K crp.
K crp.
K crp.
K crp.
K crp.

K crp.
K crp.

K crp.

OTBETH! K YIIPAXHEHHUSAM *)

14 4,88; 139,2; 0,530; 9460; 0,000818,
16 0,00236; 2,26; 5120; 529; 11,67; 0,01486.
18 0,0421; 278; 0,579; 1,248; 34,1,
21 1) 69505 0,0976; 47,4; 17,03,
2) 3,61; 2,52; 1,93; 1,566; 1,317; 1,137; 0,892; 0,806,
23 1) 13,8; 0,000154; 753000; 0,0000397; 0,0681.
2) 75,3; 0,294; 5,45; 0,0548; 0,01049.
24 1) 0,0162; 499 000; 0,00000210; 44,4.
2) 8,49; 0,364; 0,928; 0,132.
27 34,3; 12,69; 0,478; 0,1541; 7,35.
31 1) 10,29; 9,52; 8,69; 7,78; 6,73; 5,50 /cex.
2) 41,8; 16,3; 7,25; 3,55 M.
3) 1,285; 2,89; 5,14; 16,65 4/cex.
34 5,07, 0,01477; 0,891. .
40 1) 116,3; 0,0316; 54,1; 5,16; 5,55,
2) 16°23'; 61°32; 4°24'; 48°45’; 88°26’.
3) x1 =0,0460; xy = 0,1547; x3 = 0,42; x4 = 0,944;
ay = 4°31'; ay = 13°117; ag = 29°55'; a4 = 58°22,
43 1) 37,4; 0,990; 0,444.
2) a = 47°25'; B =20°15"; 1= 61°10/; 3 = 39°45’;
3) @ =605, b=93,1,

*) Tak Kak auHeiika na&T nmpuGAMKEHHBIN Pe3yJabTaT, YHTATENb HE N0J-
WEH CMyM[aThbCA, €CAH ero OoTBeT OYJeT OTIHYATHCA Ha OJHY-IBE €NHHKI(bI
OT JAHHOTO B KHHMI'e IOCNENHEro (TPeThero HiH ueTBépToro) 3maka, [lpu
HaJIH4HH OOJIbIUMX PACXOMCIEHHH BbIUMCIAEHHE ClelyeT MOBTOPHTb.
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