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Ota KHUTA SBISAETCS PEIPUHTOM OPUTHHAJA, KOTOPBI MbI CO3[aM CHEIUATBLHO
nuist Bac, WCTonb3ys 3allaTeHTOBAaHHBIC TEXHOJIOTHH TTPOU3BOJICTBA PETPUHTHBIX
KHUT U TI€YaTH 1Mo TPeOOBAHUIO.

CHavana MBI OTCKaHHPOBAIM KaXXIyl0 CTPAHHUILy OpPHUTHHATA 3TONH PENKON KHUTH
Ha Ipo(heCCHOHANTBEHOM 000PYIOBaHUH. 3aTeM C IIOMOIIBIO CIELHaNbHO pa3pabo-
TaHHBIX IIPOrPaMM MBI IIPOU3BEIIN OUYMCTKY M300pa)KeHHs OT ISTEH, KIISIKC, Iepe-
rHOO0B U TOMBITAINCH OTOENNTH M BEIPOBHSATH KaXIyI0 CTpaHHIy KHUTH. K coxa-
JICHUIO, HEKOTOPBIE CTPAHUIIBI HEeNIb3s BEPHYTh B H3HAYAIBHOE COCTOSHHE, U €CITU
nx OBUIO TPYIHO YMTATh B OpPUTHHAJIE, TO ke IpH IU(POBOM pecTaBpaluyl HX
HEBO3MOXKHO YITyUIIHTh.

Pa3yMeeTc;{, ABTOMATU3HWPOBAaHHAA NPpOrpaMMHast 06pa60T1<a PECIOPUHTHBIX KHUT —
HE CaMO€ JTYYIIEC PEIICHUE 11 BOCCTaAHOBJICHUS TEKCTA B €T0 IIEPBO3JAHHOM BHUIEC,
OJIHAaKO, Hallla HeJib — BEPHYTb YUTATC/IIO TOYHYIO KOIINIO KHHUI'U, KOTOpOfI MOXKET
OBITh HECKOJIEKO BEKOB.

IToaTOMy MBI IpPEAyNpPEXIAEM O BOBMOXKHBIX MTOTPEMIHOCTSIX BOCCTAHOBIEHHOIO
PENpUHTHOIO U3AaHus. B WM31aHMM MOTYT OTCYTCTBOBAaTb OIHA WJIM HECKOJBKO
CTPAaHMI] TEKCTA, MOT'YT BCTPETUTHCS HEBBIBOAUMBIE IIATHA M KIIKCHI, HAIIIMCH
Ha TMOJISIX WIIM MOJUEPKUBAHUS B TEKCTE, HeUUTaeMble ()parMeHThI TEKCTa HJIH 3a-
ruobl crpanull. [Tokynars wim He MOKynaTh nogo0HbIe H3aHus — pemmars Bam, Mbl
JKE JIETaeM BCE BO3MOXKHOE, YTOOBI PEAKNE U IICHHBIE KHHUTH, €Ill¢ HEAaBHO yTpa-
YECHHbIE U HECIIPABEUIMBO 3a0bIThIE, BHOBb CTAJIM IOCTYIHBIMU JUIsl BCEX YHTATe-
nen.

ﬁ(epvm KHmxHbIN PeneccaHc

www.samizday.ru/reprint






coppemeHHntit anrebpavdeckrit xapaxrep. CoenMueHmne Tpuroiiome-
Tpuu ¢ anrebpoil ¥ aHAJNM30M JAJI0 HOBBI TOJYOK K Pa3BHUTHIO
BCe MaTeMaTHKHM, Hepa3pbiBHO CBA3AHHOII CO BCEM TEXHHYECKHM
nporpeccoM. M3 apyrux vuelbix paboTasu N0 TPHIOEOMETPHH
BueT (u300peratens anredpsr), Pomanyc, Henep (u3obpera-
TeJIb HATYpanbHbIX norapupmoB), CHennuyc (abrop 1puaHry-
JAUNOHHOK cheMKu), TIOTEeHTOT M reHMAJNIbHBIH MaTeMaTHK
Diinep; mocncaHemy NPHHALIOKUT BBeleHWE TPHrOHOMeTpuYe-
CKMX )YHKUMA ¢ MOMOWBI TPUrOHOMETPHYECKOro Kpyra.

§ 2. MNouaTve o GYHKUKH. CyWecTBYHT MEPEMEHHEIC BEMH-
9YHbI, CBA3AHHBIE MEXC1Y C000I0 TAK, YTO KAKAOMY 3HAYe HUIO OHOH
U3 HYX COOTBETCTBYET ONpeleieHHOe 3HaueHue apyroi. Ta-
KOBBl, HANPpUMEP, NEPEMEHHbIe BeHYMHEl Y M X B CJeAVIOIIMX
paBeHCTBaxX: y=a -+ Xx; y=x% y= ) X U T. 4.; TAKOBH XXE: CTO-
poHAa KBaJipaTa W €ro mJowaib, paiMyc wapa H ero obmnemM 1 T. I.

IepemeHHAast BEJIMUMHA, 3HAUEHHA KOTOPOH COOTBETCTBYIOT
3HAUEHMSsIM RPYroil nepemMeHHoH BenMYMHBl, HA3bIBAETCST €6 Yy HK-
uuei. Tax, Hanpumep, MOXHO CKa3ath, 4YTO IUIOWaAb Kpyra
ecTb (PYHKUMS ero paamnyca: AeHCTBMTeNbHO, C M3MEHEHHEM IUTMHEL
paguyca M3MeHsleTcs Y Ilowajib Kpyra, M IIpH 3TOM K& I0MY
3HAUEHHIO pamMyca COOTBETCTBYET ONPLIENEHHOt 3HAUEHHE
wrowany Kpyra (¥ HaoO0OpOT: panuyc Kpyra mbi Ha30BeM (yHK-
umed ero miowadly, ecnu  OyleM Ha3havaTh IUOiadL H IO
HEl OnpefeNATb paauyc).

Ta BesnuiHa, B 3aBHCHMOCTH OT KOTOPOi M3MeHsteTCsT QYHKLUS,
HA3LIBAETCH aprymeHTom GQyHKUMH. TaK, €Cnu PaBeHCTBO
y =Xx3 Cny)XMT AAsl onpefle/ieHnss y MO ODAHHOMY X, TO X €CTE
aprymeHT, a y — QyHKUus; TaKK: B paBeHcTBe y = lg N umeem:
N ecTb apryMmeHt, y — 3HaueHue QyHKIHH, |g — o603HaueHne B3si-
ToH ¢iyHkuuu. (3oo00uie: aprymeHT — He3aBUCHMOE TepSMEHHOe,
QYyHKuNs — nepeMeHHOe 3aBiICIIMOe.)

§ 3. Msmerenue ayr K yriaoeB. Kak M3BECTHO M3 reoMeTpuw,
YIJIbI ONIPE/IeISTIOTCH € NOMOLUBIO JVI.

Ecau Oyea caymncum 0aa vnpedeserust yzaa, mo ee évlpacarom
uau 6 4acmaAx OKpyJNcHOCMU uAu 6 4acmsaAx paouycal).

IepBriit cnocod maer n71s nyry ¥ yrna rpajgycHoe BhIpa-
JeHne, W3RECTHO® MR FeOMEeTPHH.

Bropoii crocod cocTouT B TOM, YTO AYry BhIPaXKaloOT OTB.1EYEH-
HEIM YKCJIOM, NMOKA3bLIBAKIUUM €6 OTHOWEHME K pajuycy;

1) MepBuiit cnocod narasgHee ¥ MPUMEHSETCH B NMPAKTIGECKHX HIMEne-
HHAX (HA vrJIOMEPHBIX MHCTPYMEHTAaX), BTOpPOil NPEANnOYMTAIT B TeUpeTH-
9ECKHX BONpPOCAX.

§



ecny, HampiiMep, CKa3aHO «Be€JMYMHA NyrM paBHa 2,42», TO
3T0 3HAYMT, 4TO BBINPSMIEHHAsI Myra COAep>KuT 2,43 pagiyca;
NOJYOKPYYKHOCTDL N0 3TOMY CrioCo0Y BEIPAa3UTCSt OTHOMIEHHEM TR : R,
T. €. YHCNOM T, 4, CJIEAOBATE/IbHO, YETBEPTh OKPYIKHOCTH — UHC-

JioM % n T. n. Taxkoe BBEIpa)KeHHME HOYI'H MH OyfeM Has3bIBATb

OTBNEYEHHBLIM, HIU PAXHUAHHK M.

Urodbl mpn 370M Crniocobe LeHTpasbHBI yron Bbipasuicsi Tem
JKe YHCNIOM, 4TO0 M ero Ayra, Hago, YToOHl yrioBasi euHiLa Co-
OTBETCTBOBAJ1a IyTe JUIMHOKW B pafuyc. Takoil yron HaseiBaeTcs
pazuaHoM. Takum oOpa3om MBl MOXEM CKa3aTb: OTBJIEYEHHOE
BEIp2KEHME yrjla €CTb ero OTHOWEHME K pajiuaHy; Hanpumep,

3
BbIp2)KEHHEe «yron —2—1'0) NMOHUMACTCSI KAaK «yTon —2—'11 pagraHoB».

Taxk Kax B yiMHe OKPYIKHOCTH PagUyC COISPIKHTCS 27 pas, To
rpagycHast BeqMuMHa paguaHna (M Jyru, paBHo# paguycy) ectb 2%

21, 2
yTo paBHo 57°17'44",8 (c TouHocThIO O 0,05”).

Tosre3Ho 3anmoMHATL ele crenywoilee. OTBneueHHOe BHIpaIKe-
HMe BCEil OKpYIKHOCTH €cTb 2nR: R, T. €. uMcno 2w, a ee rpa-
AYyCHoe Bbipa)keHue ecTb 360°; oTcioza mMosyyaloTcs CieaylolHe
COOTBETCTBIISI:

360° 180° 90° 270° 60° 45° 30° 18°
2 K 3 ™ L T L
" " 2 Z 3 T ® 10

BriBefiem Tenepb Takue (GopMynbl AN nepexoga oT rpajgyc-
HOT0 BolpayKeHusi Ha pajinaHzoc U obpaTHO.

O6o03HauuM rpagycHoe BBHIPAYKEHME Kakoii-HUOyAL IyrH MM
yrna uepes o, a OTBNeueHHOe — depe3 a. Tak Kak s moJHOi
OKDY)KHOCTH TpajycHoe BHpaKeHue ecth 360°, a oTBJeleHHOe —
2w, TO MOJy4yHM NPOMOPLHIO:

a a o a
3%0° 2 MM =
oTcrna:
a
0= g5 (N
H
o« =180°7- %)



INpumep. HaiitTn oTBneuéHHoe Beipa)keHve yrna 67°30°.
[To (Qopmyse (1), 3amenss a ueped 67°30°, Haiigzen:

X=T "jgp =8 ™
ecad OHKe MOACTABUTL Clofia npubiDKeHHOoe 3HaveHHe T, TO
moayduM x=1,17810 ¢ TOYHOCTBIO [0 MOJIOBMHBI OfHOH CTO-
THICSTUHOl.
(be3 npuMeHeHMsT GOPMYNBl MOYKHO MOMYMHTb X MOCTENEHHO M3
CJIERYIOLIMX PAaBEHCTB:

2
360°

2=
360

1 3
'67k‘=§ﬂ.)

360°...2%; 1°... 5

10
67°30" = 67 ...
§ 3a. \nuna fgyru. Scnu 0603HAYHTE YEPR3 r pagHyC OKPYIKHO-
CTH, Yepe3 [ — UMHY AyTH, a 4epe3 @ — pajuaHHOe H3MEpeHHe
COOTBETCTBYHOLEIC LEHTPAJIBHOrO Yyria, TC CorjacHO onpexeie-
HUIO PAgMaHHOrO HU3MEPESHUS [MOJIYyYHM:

l
a=,
OTKYnA
l=ar,

T. €. 0auUHa Oyeu pasHa padiycy, YMHOINCEHHOMY HQ padUaHHoe
usMepeHue dyau.
2ra ¢opmyna gacto ynotpebnsicTcst B PU3MKE M TeXHHKeE.
Jlna Beluucriennii, CBA3aHHBIX C pajMaHHOH Mepoii, crexyeT
NONb30BaTbCA Tadnuuami —Ans IepeBofa rpagycoB B pafHaHsl
¥ obpatHo. (B TaGimuax Bpapguca ato Tabmima VIL, B Tabimmuax
pxeBansckoro — X1.)  ~

0 TPUTOHOMETPHUYECKHUX ®YHKLUSX.

(TonnomeTpust.)

I. TpuronomerpuueckHe GYHKUMH OCTPOro yria.

§ 4. Haspanun u 0603nauends. TpuronoMerpuueckne GyHKLHN
yrna cnemyrwowme: cUHYC, KOCHUHYC, TAHIreHC, KOTaH-
Fe€HC, ceKaHc, KoOCEKaHC.

OHM umeroT cienyrouiMe obo3HaveHus: sin, cos, tg, ctg, sec,
€0s€C; Npu 3TOM Yroj 3amuChiBAeTCS PSANOM C HA3BAHMEM (DYHK-
i, TaK yro, HAMPUMEP, CHHYC yrja o MHILETCA: sina.



§ 5. Onpenenelne TPUrOHOMeTpHYeCKMX (pyHKUMH ocTporo yraa.
BosbMeM Kakoit-HHOY b OCTPHI YroJla U CAenaeM ero LeHTpasibHBIM,
OTMCAB M3 ero BePILHHLI yTy NPOH3BOJIbHBIM PAMYCOM, JUTMHY KOTO-
poro 0603HaukM yepe3 K. Urolsl pasniuntb MK 1y co60ii paauychl,
o6pa3sylomue yron, OyleM MpeacTaBasTh cede, yTo NPH H3MeHEHMH
yrna o (uept. 1) pamyc 0.1 coxXpaHsieT CBOE NOJIOKcHHE, & PALYC

OB Bpaulaercsi; B 3T0M CMbiCne OyleMm Ha-

M ~ SuBaTh pagMyc OB noaBHIHBIM paju
“~ ycom yrja, a paauyc OA HeN OB MM

HBI M. O6pamasch Tenepk K onpegeneHHsN
TPUIOHOMETPHMUECKHUX (PYHKUMUH, CKaXKeN
cHauana BoOOLU=, UTO OHM NPEACTABISIO]
co00i0 OTHOW EHH S K pafuycy ocoOnIx
NHMit B KpyTe, MPOBOIHMbBIX IS 1aAHHOI¢
0 C A YTJIa KaK ;715 ueHTpaneHoro. JJis nocrpoe-
HUA ITUX JUHKI, Kpome LyTH A B, 10/1b3Y10T

Yepr. 1. csl elle €€ MpOofODKeHHEM U patuycom OM,
NpPOBEIeHHbIM IO TPsSiMbiM yrnow Kk OA.

OnpeneneHust OTAENbHBIX TPUIOHOMETPHYECKHUX JIMHMIT U (QYHK-
il Anf oCTPOro yrna CyTh CleAyIolHe:

1) Mepnenpukynap (BC), onviueHHblt M3 KOHUA MOIB!HKHOTY
pamMyca Ha HemoJBIDKHbIN, Ha3bIBaeTcsl NUHUEH cuHycCa, a
OTHOLUHME 3ToH JIMHMM K pajuycy eCTb CHHYC JaHHOro yrna
(sin a= %9 .

2) Paccrosiune (OC) oT ueHTpa [0 JIMHUHM CHHYCA HA3bIBARTCSH
JUHHMEN KOoCHHYCa, a OTHOIUEHHE 3Toll JIMHUM K PaauyCy €CTh
KOCHHYC HaHHOro yrna (cos o= %Q).

3) KacartenbHasa (AD), npoBeleHHAasl U3 KOHIA HEMOXBMKHOIO
panMyca [0 BCTPeYM C MNPOJO.DKEHHBIM MMOIBMMCHEIM PaIlyCcoM,
Ha3hBaeTcsl JIMHHM el TaHreHca, a e€ OTHOLWEHHE K paiuycy

€CTb TAHTr €HC NAHHOrO yria (tg a == ﬂ).

R
4) KacatenbHasa (ME), npoBeneHHasA M3 KoHLa pajauyca mep-
MEHAMKYJIIPHOTO0 K HENOIABIKMOMY J0 BCTPEUM C MPOAO/DKEHHBIM
NOABW)KHHIM pPaguycoM, HAa3bBaeTcsi JIMHMEH KOTAaHTEeHCa,
a ee OTHOIUEHWe K paaMycy ecTL KOTAHreHC JaHHOoro yria

(ctga: ﬂRE .

5) Paccrosiune (OD) oT ueHTpa J0 KOHLIA JIMHHM TaHreHCa
Ha3HBaercs JIMHUWel ceKkaHca, a OTHOWEHUE 3TOH JIMHUM

oD
K paguycy eCTb CEKaHC JaidHoro yrja .(seca = R ).




6) Pacctoauie (OE) oT LeHTpa 10 KOHLA NMHHH KOTaHreHca
gaspinaeTcs NUHMEeW KOCEKaHCa, a OTHOWHUE 3TOH JIMHHY

OE
K pagMycy ecTbh KOCE€KaHC JaHHoro yria (cosec o= )
CneagctBue. TpHuroHomeTprueckHe (GYHKIUY, NPeACTABISIs
co0o10 BeNMUMHY OTHOWIEHM I MOK1y JIMHHSIMY, CYyThb OTBJe-
YyeHHbIE YHCIIA.
Tak, HarpuMep, e€cjd paguyc paBeH 9 cM, a NHHUS CHHYCa

2
paBHa 6 cM, TO NSt CHHYCA MOJyKHM OTBJIEYEHHOE YHCJIO 3

§ 6. Teopema. Tpuzonomempuyeckue @yuxyull 0aHH020 yzaa
He 3aeucam om Oautel paduyca.

Nycte Ha yepTtOKax 2 M 3 yrael AOB u A;0;B, paBHbl NaH-
HOMy yrily &, a paguycbl Ayr He paBHH. 3Ha!€HHsI TPUrOHOMET-
puueckrx QyHKUMA npu paauyce R obo3nauum uvepes sin, cos...,
a npu paguyce Ry uepe3 sin;, c0S;...; TpeOyeTcsi moka3aTh, YTO
siny o =sina, cos;a=cosa H T. A.

M £
M E,
B o UD.
a - g, c
o ca A
Yepr. 2. Yepr. 3.

JdoxazatennctBo. Tpeyrosibhuku 0,8,C,, OD)A; n
O;M,E; cooTBeTCTBEHHO NOROOHBI TpeyronsHuxkam OBC, ODA u
OME (BooGuge: ueprex< 3 momobeH uepTe)ky 2); noaTomy:

B.Cy _BC OC __ OC AD, _AD

R R’ R R' R R
M T A; T. e singa =sina, cos;a=cosa, tg;a=1tga u T. .

Hrtak, nnsi oqHOro U TOro YK€ yrsia TPUroHOMeTpUUECKasi QyHK-
UMsA Mpy BCAKOM pajuyce MMeECT OIHO M TO )Ke 3HAayeHHe.

§ 7. B npegpinviieM naparpade Gbino J0Ka3aHO, YTO C M3Me-
HEHHEM IJIMHBI paguyca TPHUrOHOMETPHUeCKue (pYHKLUHH RAHHOrO
yrna He MEHAITCA; HO €CJM Mbl M3MEHMM BEJIIUHHY Yyrnaa, To,
KaKk BUIIHO 10 4YepTe)KY, KaK1asi u3 TPUrOHOMETPHMUYECKUX (yHK-
Uuit M3MEeHHT cBOE 3HaueHue. UTCIONA TPUrOHOMETPHUECKHE YHCA 1
NONY4n/IM CBOE Ha3BaHHE TPUrOHOMETPHUECKMX QYHKUHM i yria.

9



§ 8. Tak Kak UEHTPaJbHBIA Yrojil M €ro Ayra BHPa)KalTCs
OIHIM M TEM K2 YMCIIOM, TO TPUrOHOMETpMYeCKHe QYHKLMU YTJia
CYyTb B TO & CaMoe BpeMsI U TPHUrodoMel1puuecKue ¢GYHKIMH
nyT¥, NOHNMAas 1oJ CJIOBOM AYra €e rpajycHoe WJU OTBJCYEH-
Hoe BHIp@KHue. Bpupty aroro mel GyzieM uHorga, iyis ynobersa,
BMeCTO YrJoB MOJIb30BAaThCs Ayravu, MHOrjaa >ke 6ymeM paccmat-
puBaTh yrosj M Ayry noj ofiyym Ha3BaHHEM apPryMeHT.

§ 9. Mamenenue TpuroHoMeTpHueckux QyHKUMH ¢ H3MECHCHHEM
yrna ot 0° po 90°. Eciu Ha uyepTexe 4 yron o OyzeT NoCTeneHHO

BC AD 0D

BO3pacTaTh, TO OTHOWEHMA: =, == M = OynyT yBenHuMBaThCs,
a OTHOLIEHHA: %—C, %_ u QI—? GynyT ymeHbmaTbc;{ (uepr. 5);
M £
81D
0 C A
0 ¢ ¢t
Yeprt. 4. Uepr. 5.

TaKkuM o6pa3oM, ¢ BO3PaCTaAHHMEM OCTPOr0 Yrna ero CHHyC, TaH-
TeHC U CEKAHC BO3pPacTalT, a KOCMHYC, KOTAaHMeAC K KOCEKaHC

yObiBawT. Korma yron a pocturaer 90°, To % obpamaercst B 1,
oc

5 — B G, ‘%—Boo, %E—B 0, 0—[?—800 U 0?5-—3 1; Taikum
odpasom: sin90°=1, cos90°=0, tg90°=co, ctg90°=0,
5ec90° =00 M cosec90° —= 1.

Tlpn oOpatHoM nepexone —BRE, ﬂlg U OD yOBIBAIOT, a %,
ME y OE
= —5 Bospactaior. Ecm yron a oopamae'rc;l B HyJb, TO
BC ME oD
Rozopamae'rc;l B 0, T—B 1, R —B 0, & —BOO, - —B 1
M 5 —BOO; TaKuM obpasom: sin0=0, cosO0=1, tg0=0,
ctg 0=oco, secC=1 11 cosec 0 = oo.

1w



Htax, ecnu o sospacraer or 0 mo 90° To:
b

sina Bo3pactaer or 0 mo 1;
cosa ybrBaer or 1 no O;
tga Bo3pacraer or 0 o oo;
ctga y6eiBaer o1 oo o 0;
seco Bo3pactaer ot 1 jo oo;
cosec o. yObiBaeT ot oo g0 1.

Tak kak O u 90° cytb KpaliHMe 3Ha:RIHUR OCTPOre Yyria,
TO MONYYEeHHHIH BHIBOJ MNOKa3HBaeT TAaKXKE, KAaKHe 3HAYEHUs
Boofuie crnocoOHa NPUHHMATE KaKAAA M3 TPUrOHOMETPUYECKHX
¢yHKUH# OoCTporo yrna; Tak, Hanpumep, MBI BHJIMM, UYTO 4YHCIIO
3 moyKeT OBITb TAHMEHCOM, KOTAHME€HCOM, CEKAHCOM M KOCEKAHCOM,
HO He MOXKST OBITH HM CHHYCOM, HH KOCHHYCOM.

PaBeHcTBa, comepykawgue oo, HA0 NOHHMAaTb YCJOBHO: Tak,
Boipwkenue tg 90° = co uMeer NMHlb TOT CMBICJ, YTO ¢ NPHONK-
KeuMeM yrna K 90° ero TaHreHC HEOrpaHUUEHHO BO3pacTaer.

§ 10. IocTpoeHKe ocTPOTO yraa no JAHHOH TPHIOHOMETPHYCCKOM
dyHkurn. M3 § 6 u 9 BugHO, UTO Ka)K10My 3HAYEHH!IO yria o
COOTBETCTBYET CBoe ocoboe 3HAUeHHe KaHOoH W3 TPHIOHOMETPH-
yeckuX QyHKuuii. 3aiiMeMca Teneph 00paTHHIM BOMPOCOM, T. €.
HaXO)KIEHHEM Yrna 1o gaHuol ero GyHkuuu. Bocnosnesyemcs n1a
3TOro npuMepaMM IOCTPOEHHSA.

2
Npumep 1. TlocTpoute yron, 3uasi, YTO €ro CHHYC paBeH 3

(vept. 6). M g

Pemenue. IlpoBepsi npon3BosibHYyt0
npsimyto OA, npumem Touky O 3a LEHTD
Iyrd, a OA —3a HeNnoIBMKHHI paguyc
HCKOMOTO Yrjia W ONUILEM 3THM PauycoM

Ayry. Urtobel cuHyc Obln p2BeH %, KOHel

oyru fomxeH Obirb ypaneH or OA Ha T A
paccrosiime, KOTOpPOE OTHOCHJIOCH Obi Yeprt. 6.
K pamaycy, kak 2:3. Iloatomy nocty-

NaeM TaK: BOCCTaBMB NEPNEHIuKynssp OM, pabHblii % OA, npo-

BereM u3 Touku M mapannenk K OA, H B TOUKY ee NepeceyeHUst
C nyrod mnposegem paguyc; yron AOB ecTb HCKOMEH, T. e.
sin AOB = -2

n = . 3aMeTUM, YTO 3TOT Yron He 3ABHMCHT OT IJIMHBI
pamMyca, Tak Kak npH BCAKOM JPYroM pajguyce Mbl MOJNyUMM

TPEYTONBHHK, nopoSHHIT Tpeyro.ibHUKy OBC u, crlefoBaTeLHO,
C yrinamum Takoil e BeMHUHHBIL

11



Npexes 2, MocTpouTb YTo7, €CAM M3BECTHO, UTO Er0 KOTAaHIeH
paBeH 2 (uepT. 7).

PemeHnue. Bo3bMeM LeHTpaabHEIEF npsimodl yron AOM, w?
TOMKM M mpoBelteM KacaTenbHylw ME, paBHylo ABYM pajuycam,
¥ Touky E coemuHum C ueHTpoM; yron AOB ecTb MCKOMBIH, Tak

E ,2
Kak ctg AOB = MT ﬁ—ER =2. H3menvB pnumy pamuyca, Mb
MOJTYyYUUM TPeyronbHHK, NoJoOHbi TpeyroJbHuKY MOE, noatomy

yroi MEQ, a criefoBatesibHO, K yrost AOB CoXpaHsT CBOIO BC/IHUHHY.

M - ,C
(=
e 1)
8
x
g A g~ A E
Yepr. 7. UepT. 8.

4
Ipumep 3. TlocTpouTb yros, CEKaHC KOTOPOro paBeH -

Pemenue. OnuuieM Kakyio-HuMOyAb HyTYy U, NPUHAB OFUH
n3 paamycoB (OA) 3a HeNORBM)KHEL{1, IPOBefieM U3 €ro KOHLA Kaca-

4 o
TenbHy. Tak Kak ceKkaHC paBeH - , TO KOHeL KacaTesIbHOH HOJDKeH
4
OTCTOSITh OT LEHTPA HA = paguyca. YToOW ROCTHIHYTbL 3TOrO,

. 4
BO3bMeM oTpe3oK OFE, paBHeili 7 OA, ¥ KoHew ero mepeHecem

Ha KacaTelbHylo; yron AOD Gymer uckomblii. Kak M B gByX
NpeabiAYIUX npUMepax, pe3ysibTaT He 3aBUCHT OT HAJMHBLI pa-
aunyca (uepr. 8).

[lpepnaraem Temepb CaMoMy yuyaieMycsi CheslaTb MOCTPOEHHe
B OCTAaJIbHbIX C/Iy4asiX, MOJb3YysCh, HANpHMeEp, CJeNYMHMH YHC-

3
JaMM:  COSX = ¢, tgx=—'71 U cosecx =2.

§ 11. Mrak, st KaKT0ro 3HaueHUs1 TPUroHOMeTpUYecKol GyHK-
OMY MOJIyuaeTcsl ONpefieNIeHHbI OCTPHIA yron, He3aBHCUMO OT
IJIMHBL Pajinyca; a paHblie MB BHAENIH, YTO KaXKIOMY Yriay co-
OTBCTCTBYET OINpeNlesIeHHOe 3HayeHWe TPUrOHOMETPUYECKOH (PYyHK-
UMY, TaIOKEe HEe3aBUCHMO OT [JIMHBI pagMyca; Takum o0pasom
MO>KHO CKas3aTb, YTO OCMpblil y2oa U MPUIOHOMEMPUYECKAA FyHK-
yusa enoanne onpedeaswom 0pya opyea.
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§ 12. 3aBHCKMOCTL MOy TPATOHOMETPHICCKUMH (YHKUHAMH
CIHOTO H TOTO e yrna. Mexcly TPUroHOMETPUUYECKHME QYHKLHAMU
OMOro M TOr0 K€ Yrna JIEFrKO 00Hapy»HuTb BeCbMa MpPOCTYH 3a-
pucumocTb (uept. 9).

1) M3npsmoyronbroro Tpeyronbuuka OBC umeem BC* 4- OC? =
= O0B2. Paszienus 3fech 006e uvacté Ha R?, nonyuum:

&) +(& =)

sin?a 4 cos?a = l. )

Uinu

2) U3 nonobus TtpeyromsHukos ODA u OBC umeem:

AD _ BC,
5z = oc’ oTcioma, samensini OA uepes M E
R u paspenuB Ha R oba wieHa BTOpOro
(%) <
OTHOLUeHMS, Haiinem AD _NR 7 ynu
’ R (%)1
R
sina A
tga = —- aim o c A
3) U3 nopoGust Tpeyronbuukos EOM Hepr. 9.
’ ocC
.ME _ ocC ME (Te‘)
¥ OBC uaxopmum: oM = Be» OTKYRA & = TBEN” Wil
7)
ctga =2 (118))
4) s nogobust TpeyronbHukoe ODA wu OBC Haxoaum:
%)
OD OB oD ( R

o__9o5, oD __ _ 1
[y oc’ oTCIOKa HJIIK SsecCa = m » OTl(yna

© &

seca - cosa =1, (IV)
5) U 6 OE _ OB
3 nomobun TpeyronbHukoB EOM 1 OBC nmeem oM =BG’
(%)
orcioma &% =\ K/ MY coseca = 0TKyJa
K BC\' sin = 0TV
R

cosec a - sina=1. W)
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§ 13. Mexy TPHIroOHOMETPHYECKHUMN PYHKUMUSAMU 0.~
HOTrO yrija CymecTBYEeT TONBKO NSATh Pas’AKYHBX COOT-
HoweHHit. Urobn yGeEUTLCA B 3TOM, HaYHEM C MOCTPOEHMSI.

JleftcTBuTEILHO, HOCTAaTOUHO OfiHON ¢yHKLMH, YTOOB NOCTPOMTH YTOJI
(§ 10); a nonyvyexumit yron onpepenut co6oR octanbubie naTh QYHKLMIL;
TaxuM o0pa3zom, ecnmn ugBecTHa OfEa QYHKUMS, TO NO Hell MOXHO HATH
ocranbHbe nATb. Ho pns onpefesieHHsI NATH HEU3BECTHEIX MH JI0JDKHBL
VMEeTb M MATH YPABHEHHH, HE3ABHCHMHEIX APyr OT apyra. Ecnu 6bl Takux
ypaBHeHH GBIJIO LIeCTh, TO AJIA BCEX INECTH QYHKUHH nonyyunucy Gbl onpe-
IeJieHHble 3HaYeHUsT, MeXJAY TEM KaxK OHH M3MeuslTCA BMecTe C YIJIOM.

§ 14. Kpome naTe 0 CHOBHH X ¢opMyJ, nojyyeHHHX B § 12,
M10JIE3HO 3aNOMHUTL €lie CleAymuHe TpH, KOTOPBIE MOXXHO Y)Ke
BLIBECTH M3 OCHOBHbIX.

1) MepemHoX<ast cooTBeTCTBEHHHE u4acTh paBeHcTs II wm HI,

Oymem uMeTb: tgo-ctgo = 1. Vi)

2) ens paBeHcTBo | Ha cos?a ¥ npumeHsia ¢opmynsl Il
u IV, nmonyyum (ecru nepecTaBMM cnaraeMble mepBod 4acTH):

14 tg?a =sec?a. (VID
3) Hena papenctBo I Ha sin?a u npumedsisn dopmyner 111
MV, Hafinem: 1 + ctg?a = cosec?a. (VIID)

3ameyanue 7. CamocrositenbHo dopmyna VI nonywaerca u3 nogobus
Tpeyronbuukos, a gopmynst VII u VIIl—npu nomoww Teopemnt Iudaropa.

3amevanue 2. 3aMeTUM [JA NAMATH, YTO B OOLIMHOM prie GYHKIHMH
sin, cos, tg, ctg, sec, cosec, paBHO ypaleHuble OT KOHLOB, [AKT B Npo-
ussefeHuy eanHuLy (cM. ¢opmyasnt IV, V u VI).

OcHoBHBIMK QyuKuHsMd Mbl Oygem cyuTtath Sin, cos M tg (M3 HMX
npocreifiie — sin M cos), a OCTanbHEIE TPH CyTh KOJM4YecTBa, OOpaTHHIE

1
K HUM: ctga= —, seCa= 1 coseC x =
" g ’ €OoS «

tg=

§ 15. C momoupio gopmyn, monyueHHbix B § 12 u 14, nerxo
no ogHoit QgyHxuuy HafiTy BCce ocTanbHue. Tax, Hanpumep, ecnu

tga =73, T0 OyAeM MMETH IOCIE[0BATENBHO:

sin x

1 4
tgo - ctga=1; ctga=fg—a-l; ctga=§,
2 . . o 25 5,
secta=1 1} tg2a; sec o =3g; seca=7;
1 4
seca - cosa =13 cosa=_——; COSa=g;
sin « . . 3
cos.l=tgat; sina=tga-cosa; sina=;:;;

. . ., 2.

coseca - sina=1; coseca = snac Coseca=g3
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