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ANTOPUTM PALMUOHANIBHOIO ONPEAENEHUA
NAOLWAAUN TPEYrOJIbHUKA ANA PA3BUTUA KPEATUBHOIO
MbILJIEHUA OBYYAIOLWUXCA U NPAKTUYECKOIO NPUMEHEHUA.
CBOWCTBA TAHTEHCA YI/IA 90 TPAAYCOB’

Annomauus

B craThe naHbl BEIBeNEHHBIE aBTOPOM (hOPMYJIBI OTIPEAeIeHHUS TUIOIIAAN TPEYTOJbHUKA IO CTOPOHE U IBYM MPIJIEXKAIUM K Heil yriam. OTu
opMyITBI TPUMEHSIIOTCS TS aKTUBU3ALIMU YUeOHOTO Mpoliecca — yJyaluecsl Ha MTPaKTUKE BBISICHSIOT, KaK PAIlMOHAIBHO OMPENeTUTh TUIOIIaN
YUACTKOB 3€MJIM, CTPOCHUI1, COCTABIISIIOT U PEIIaloT TPUTOHOMETPUIECKIE YPABHEHM S, TOKA3bIBAIOT CBOMCTBA TAHTeHCA yIyia, paBHOTO 90 rpagycam,
MIPOBOISIT KOPPEKIIo Tpacduka hyHKIMY Y = tg x. 17151 mpoBeaeHUsT BBIYUCISHUI TJIOMIANeH TPEyroIbHUKOB, 10KA3aTeIbCTBA CBOMCTB TAHTeH A
yria 90 rpamycoB, pellieHUsI TPUTOHOMETPUIECKUX yPAaBHEHU I COCTaBIISIIOTCS TporpaMMbl Ha si3bike Visual Basic For Application B Microsoft Word.
C moMOIIIbI0 MPUMEHEHUsI TBOUYHO-ACCITUUYHON CUCTEMBI CUMCIEHUSI U MporpamMM Ha si3bike VBA B Word BBITTOTHEHO BBIYMCICHUE 3HAUSHUST
TaHTeHCAa yIyia, HACTOJBKO OJIM3KOTro K yriry 90 rpamycoB, 4YTO 3TO 3HaYeHUE MOXKHO MTPUMEPHO MTPUHUMATH 3a TaHTeHC yria 90 rpamycos. Mi3yueHnne
JTaHHOTO MaTepuaia Ha ypoKax MHGOPMATUKU CITIOCOOCTBYET Pa3BUTHIO KPEATUBHOTO MBILIUICHUS YUAIITUXCS, TTIOBBIILIEHUIO UX MOTUBAIINU K U3Y-
YeHU10 MHGOPMATUKU U MTH(DOPMAIIMOHHBIX TEXHOIOTHIA.

Karouegnte caosa: nnomans TpeyroibHUKA, TAHTEHC, CBOMCTBA TaHTeHca yria 90 rpaaycoB, BRIUMCICHUE TaHTEHCA, TPOTrpaMMa Ha SI3bIKe
Visual Basic for Application, VBA.
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Ha pucynke 1 nan tpeyroabHuk ABC, tuiomanb Ko-
TOPOTO MOXHO OMNpPEAEIUTh Mo hopMmyJsie, MPEIT0XKEHHON
ABTOPOM HAaCTOSILIEN CTaThu:

YacTo B TpakTUYECKOI NesITeTbHOCTH JIIONIei BOZHMKA- _c?-tgo-tgP "
0T CUTYalluu, KOT/a HaJ0 ONpPEeAeUTh MIOIIAab KaKO-TO A7 2. (tga+tgp)’
TEPPUTOPUHN, HAIIPUMEDP, UMEIOIIENH TPEYroabHYyI0 (hopmy.
Ha ypokax maTteMaTUKu U MH(MOPMATUKN MOXKHO TIpe-
JIOXKUTD YIalTMCS JUTST PEIIEHUsT 3TOM TTPoGIeMbl CO31aTh
HOBYIO (hOPMYITY, OTIUYHYIO OT T€X, KOTOPBIE TTPeIIaratoTcs
B IIKOJIBHBIX yueOHMKaX MaTeMaTUKU. C TOMOIIIbIO HABOM S~

1. Poab HOBBIX (hopMyJ1 onpeneieHust
IUIOIA/IM TPEYTOJbHUKA

[Tnomane npsmoyeoabro2o TPEyroabHUKA, KOTOPBIM
MpeNCTaBjIeH Ha PUCYHKE 2, MOXHO OIpeneuTh Mo (op-
MyJIe:

2,
S, _¢ tga )

IIAX BOIIPOCOB CJIEAYET IMOABECTA OOYYAIOIINXCsI K BEIBOLY,
yTo HeobOxomuma GopMysia OoIpenesieHrs TIOIIaIu Tpe-
VYTOJIBHMKA TT0 CTOPOHE U ABYM ITPUJIEXKAIINM K HEW YITIaM.

2

JlokazatenbCcTBO 3TUX (POPMYJI MOXKHO U3YYUTh B pabo-
Tax aBTopa JaHHOW CTaThH |3, 6].
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ALGORITHM FOR RATIONAL DETERMINATION OF THE AREA OF A TRIANGLE FOR THE DEVELOPMENT
OF STUDENTS' CREATIVE THINKING AND PRACTICAL APPLICATION. PROPERTIES OF THE 90 DEGREES
ANGLE TANGENT

Abstract

The article presents the formulas derived by the author for determining the area of a triangle by a side and two adjacent angles. These for-
mulas are used to activate the educational process — students in practice figure out how to rationally determine the area of land plots, buildings,
draw up and solve trigonometric equations, prove the properties of the tangent of an angle equal to 90 degrees, correct the graph of the function
y = tgx. To carry out calculations of the areas of triangles, to prove the properties of 90 degree angle tangent, to solve trigonometric equations,
programs are written in the Visual Basic For Application language in Microsoft Word. Using the binary-decimal system and VBA programs in Word,
the value of the tangent of an angle is calculated so close to an angle of 90 degrees that this value can be roughly taken as the 90 degrees angle
tangent. The study of this material at informatics lessons contributes to the development of creative thinking of students, increasing their motiva-
tion to study informatics and information technology.

Keywords: area of triangle, tangent, 90 degrees angle tangent properties, tangent calculation, program in Visual Basic for Application, VBA.
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Pavyuonanvrocms danHbix ¢hopmyn 3aKIIIOYAETCS B TOM,
YTO IUIsI OTIpENeICHUS IJIOIIAIN TPEYTOJIbHUKA He0O0X00UuMOo
3amepsams moAbKO 0OHY CHOPOHY U Yeabl, npuaedcaujue
K Hell.

M3ydaemble B mporpaMmax y4yeOHBIX 3aBeleHUui (op-
MYJIBI 111 BBIYMCIIEHUSI TIIOIIAAN TPEYroJbHUKA TPEOYIOT
3aMepa JIByX WIM TPeX CTOPOH TPEYroJbHUKA WU TUHbI
CTOPOHBI Y BBICOTHI TPEYTOJIbHUKA, OIyIIIeHHOI Ha Hee [1,
4, 8—10, 13]. Ho cymiecTByIOT y4acTKH TPEYrojbHOI (pop-
MBI B JiecaxX, Topax, Ha CeIbCKOXO3SMCTBEHHBIX YTOIbsIX
W T. II., TJI€ ONPEACTUTh JUIMHBI IByX CTOPOH WJIW BBICOTY JUISI
oTpeeeHs TUTOIIAAN JAaHHBIX YIaCTKOB IT0 (hopMyiaM n3
IIKOJIBHBIX YU€OHMKOB MaTeMaTUKKU OYE€Hb CIOKHO, TaK KaK
Ha BBIYMCIISIEMOH TUTOIIAIU TPEYTOIBHOM (POPMBI MOXKET OBbIThH
JIECHOI MacCHUB UJM 6010TO, MPOTEKATh peKa, pacroiaraTbes
CeTbCKOXO3SICTBEHHbBIE KYJIBTYPhI U T. 1., YTO 3aTPYAHSIET
3aMep CTOPOH WJIM BBICOTBI JaHHOTO y4yacTka. DopMyibl,
C TIOMOIIIBIO KOTOPBIX MOXKHO JIETKO 3aMEePUTh TUIOIIAIN
MOIOOHBIX TPEYTOIBHBIX YIaCTKOB, B y4eOHUKAX He JAIOTCH.

OnmHako cTopoHOIT AB TpeyroabHUKa MOXET OBITH JO-
pora, JUTMHY KOTOPOW W YIJIbI, TIPUJIeKAIIe K Heil, JIETKO
3amepuTh. [Ipu pelieHUMn 3aga4 CTOPOHBI TPEYTrOJIbHUKA
MOTYT JIeXXaTh Ha KacaTeJIbHbIX K TpacdukaM QYyHKIIWT, TIe
YIJIOBOM KO3(hGUIIMEHT KacaTeJIbHOM COBITaIacT C BEINIM-
HOI1 TaHIeHca yIjia, IPUJIEXKAIEro K CTOPOHE TPEYroJIbHUKaA,
KOTOpHbIE AaHbl B hopmyinax (1), (2), 4TO yCKOPUT IIpoLiece
BBIYMCIIEHUS TUIOLIAIN TPEYTOJIbHUKA.

Takyio paunmoHanabHOCTb opmyn (1) u (2) obyuaro-
IIHMecs: Ha ypoKaxX BOCIIPUHUMAIOT OYeHb aKTUBHO U C MH-
TepecoM, TaK KaK ONMCaHHBIC BBIIIE CUTYaIlUH C 3aMEPOM
YYaCTKOB OHM BUJISIT B TOBCEeAHEBHOM sku3HU. [1pu perreHun
3a7a49 C TOMOIIIBIO 3TUX (DOPMYJT TOBBIIIIAETCS aKTUBHOCTD,
Mo3HaBaTeIbHasI 1esITeIbHOCTh 00yJatuxcs. B mpakTuke
aBTOpa OBUIM ClTy4yau, KOTIa yJyaluecsi, KOTopble CAaMOCTO-
SITEJIbHO HE pelllajii B TeUeHUE JUTUTEIbHOTO BPEMEHU 3a-
Jayu, TPUHUMAIMCh C UTHTEPECOM 3a BBITMTOJIHEHWE 3aJaHU i
¢ npuMeHeHueM popmyi (1) u (2).

B HacTosmii meproa HeAOCTaTOYHO TOYHO OTperesie-
HBI CBOMCTBA TaHTeHca yria 90°, B pa3IMIHbIX MICTOYHUKAX
cBoIicTBa TaHTeHca yria 90° usmaralorcs ¢ CyleCTBEeHHBIMU
OTIMYUSIMU, OTYETO Y OOYyJaloIInMXcsl BOZHUKAIOT Pa3HO-
oOpas3HbIe BOIIPOCHI.

Jlnist 6ojiee TOUHOTO OTpene/ieHUsI CBOMCTB TaHTeHCa
yria 90° ¢hopmysnsl (1) 1 (2) MOXXHO MCTIONIB30BaTh MPU Ha-
XOXJIEHUN 3HAYCHUs BEJIMUYMHBI TAHTEHCA, COCTaBJICHUU
nporpamm u peteHuu 3agad. C momoiiisto hopmyi (1) u (2)
MOHO JIETKO COCTaBJISITh TPUTOHOMeTpUuueckue u nudde-
peHILIMaTbHbIE ypaBHEHUsI, TaK KaK YIJIOBOI Koo duiimeHt
KacaTeJqbHOU K rpaduKy (pyHKIIMM B JaHHOI TOYKEe paBeH
HPOU3BOIHOM (DYHKIIMM B 3TOI TOUKE:

f(x)=k=tgo.

VrnoBoit K03 UIIMEHT KacaTeJlbHOI paBeH TaHI€HCY
yIJIa KacaTeJIbHOM C TTOJIOKUTETbHBIM HaIlpaBIeHUEM OCH
OX: f'(x)=k =tga.

DTH CBOICTBA TAHTEHCA YIIa ¢ IPUMEHEHUEM HOpMYIT
(1), (2) MOXXHO ONTUMAJILHO MCIOJIb30BaTh JJIs1 pelICHUS
3a1a4 B y4eOHOM IPOLIECCe M B PA3JIMYHBIX OTPACsIX Ha-
pPOIHOro x03siiicTBa. [103TOMY MBI IIpeIaraeM u3yJarhb 3TU
opMyIIBI 00YJAIOIIMMCS B yUeOHBIX 3aBEICHUSIX C IEBSITOTO
KJIacca Ha ypoKax TeOMETPUHM, aareOpbl, MH(GOPMAaTUKY, Ha
3aHSATHSIX 110 CIIELIIIPeaMeTaM (B 00pa30BaTeIbHbBIX OPraHM-
3alMSIX CPEIHETO CIEIMATbHOTO 00pa30BaHMST).

2. OnpenejieHne CBOMCTB
TaHreHca yria 90° ¢ noMoubio
¢hopmya mIoIAaM TPEYroJbHUKA
IMTocTpoum TpeyronbHUK A BC Ha KOOpAMHATHON IIO-

CKOCTH, KaK ITOKa3aHO Ha pUCYHKe 3, e yroi o =45°, a yron
By cTpemurca K yriry COB, pasHomMy 90°.

y“C
Ay g0 BONB
\\\\\\\\77\\\0\#—*\\\\‘\\; ;
c -
Puc. 3

Ha ocHoBanuu dopmysnsl (1) U pucyHka 3 1uiomiaib
TpeyroinbHuka ABC Ha pucyHKe 3 omnpeaensieTcs o (op-
myne (1):

o tga-tghy,

C2-(tga+tgB,)’

aTIoMIAb MPSIMOYTOIBHOTO TpeyronbHuKa A OC Ha pUCYHKe
3 BEIYUCIsIeTCS 10 hopmyite (2):

A

_(c—x)*-tga
—

ITpu x — 0 (cm. puc. 3) yron B, OyIeT CTPEMUTHLCS
Kk BenimuuHe 90° u ipu x = 0 Oynet paseH 90°. I[1pu sTom
JIJTMHA CTOPOHBI TPEYrolbHUKa AB, paBHas ¢, CpaBHSIETCS
¢ nmHoM Kateta A O TipsiMmoyToibHOTO TpeyroibHuka AOC,
a TpeyroibHUK ABC coBnaaet ¢ TpeyrojbHukom AOC.
dopmyna (1) onpeneneHus riomanu TpeyroibHuka ABC:

B c?-tgo-tgPy,
C2-(tgo+ 2B )
OymeT mpeobpa3oBaHa B CACHYIOIINIA BUI:
_ c?tgo-tg90°
A2 (tgo +tg90°)
Tak kak Impu TakoM mpeoOpa3oBaHUM TPEYTOJTbHUKU

ABCu AOC (comtacHO pUCYHKY 3) COBITAIYT, TO ¥ (POPMYIIBI
(2) u (3) NOJKHBI JaBaTh paBHbIC BEJIMYUHBI, T. €.:

Sa

A

3)

_ c? -tgo - tg90° :(c—x)2~tgoc:c2-tgoc
A7 2. (tga +1t290°) 2 2

TaK KaK X JTOCTUTHET BEJIMUIHBI, PABHOM HYITIO.

JlenaeM paBHOCIUIBHOE TIPe0Opa30BaHUE, COKPAIIAeM
JIEBYIO U TIPABYIO YaCTH ITOJYYCHHOTO paBEHCTBA HA TIOJIO-
c?tga

KUTEJIBHOC YUCIIO U IMoJIyJyaceM:

tg90°

—=— =1=1g90°=1g90° + tga.
tgo + tg90° & & g
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IlonydyeHHBIN pe3yabTaT aajl CIAEAYIOIIEe CEOUCME0
éeauuunsl tg 90°: BenuurHa TaHreHca yria 90° He u3MeHs -
eTcsl, eCJIM K Hell mpubaBUTh e CTBUTEIbHOE YKCI0. Takoe
CBOICTBO UMeET OECKOHEUHOCTD 0.

B TpuroHomeTpuu TpuroHoMeTpudecKue QYHKIINN yIiia
X TIOJIy9aloTCsI CITocoO0M ImoBopoTa ToukH (1; 0) BOKpyT Ha-
Yajia KOOPAMHAT Ha yroJ X paguaH (puc. 4).

Cunycom uucaa x (sin x) Ha3bIBaeTCsl OpAMHATA TOUKHU
TPUTOHOMETPHUUECKOTO KpyTa, MoJydyeHHasi TOBOPOTOM
Touku (1; 0) BOKpyr Hayajga KOOpAMHAT IIPOTUB YaCcOBOU
CTPEJIKM Ha YToJI X paauaH.

Kocunycom uucna x (cos x) HazpIBaeTCs abcrmcca To4u-
KW TPUTOHOMETPUYECKOTO KpyTa, ToJlydeHHast TOBOPOTOM
Touku (1; 0) BOKpyr Havyajga KOOpPIWHAT IIPOTUB YacOBOM
CTpEJIKM Ha YTOJI X paauaH.

Taueerncom uucaa x (tgx) Ha3bIBAETCS OTHOIIIEHUE CU-
HyCa 4Kclia X K €r0 KOCUHYCY:

sin x
tgx = .
Ccosx
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Puc. 5

Touka (1; 0) mpu BenuuuHe yria x = 90° TakoKe TBUKET-
csl, moaToMy (byHKIIMS TaHTreHca yra 90° He rcue3aeT, HO
npuodpeTaeT CBOMCTBO, OTJUYHOE OT CBOMCTBA ONepaluu
CJIOKEHMST IEMCTBUTENBHBIX YMCE, TIe:

tgd5°+5=1+5=6.

BenmmunHa neicTBUTETLHOTO YU CIIa He UBMEHSIETCS, ECITA
K Hemy IpubaBuTh yucio 0, T. e.:

tg45° + 0 =tg45°.

Hynb Ha 4yuciioBOil ocU NEeMCTBUTENbHbBIX YMCEN SIB-
JISIETCSl HauaJoM OTCYeTa, TJIe MEeHseTCsl 3HaK C IUIIoca Ha
MMHYC ¥ ¢ MMHYCa Ha TIJTIOC, T. €. OH HUKAKO BETMYMHbBI HEe
nmeert. Yron 90° tTakoke siBJIsieTCs HauyalOM CMEHbI 3HaYeHU s
TPUTOHOMETPUYECKON (DYHKIIMM TaHTeHCA X C €€ MaKCH-
MaJIbBHOTO 3Ha4eHMsI HAa MUHUMaJIbHOE U Ha000pOT (puC.
5). Ilpu BenuuuHe yrna x = 90° dyHnkuus tg 90° nonyyaer
10 MOJTYJTIO MAaKCUMaJIbHOE 3HAU€HUE, KOTOPOE OTIPEICIIUTh
OYEHb CJIOXKHO, TaK KaK COIJIACHO OIPEIeICHUIO:

sin90° 1

tg90° = ==
g9 cos90° 0

Ilpu neneHun Ha HyJIb TTOJAYYUTh TOYHOTO pe3yJibTaTa
HE MOJIyYUTCS.

[anee B cTaThe C MOMOIIBIO ITPOrpaMMBbl Ha si3bIKe Visual
Basic For Application B Microsoft Word Bbruuciisiercst 3Ha-
YyeHMe TaHTeHca yria, 6JM3Koro K yriy 90°, a uMeHHoO yria,
paBHoro 89,9999999999998753938905933°. laHHBbIi yro
omnyaercs oT yriaa 90° Ha 0,0000000000001246061094067°.
Benuuuna tanreHca yria 89,9999999999998753938905933°
OoyneT paBHa 16331778728388875,086347314319. JanHoe
3HAYEHME TaHTeHCca MMPUMEHSIETCST PU BBIYMCICHUM TUTO-
1aau TPSIMOYTOJILHOTO TpeyrojibHuKa no dopmyne (1),
U PE3YJIBTAT 3TOTO BHIYMCIICHUS TTIOATBEPKAAET UCTUHHOCTD
MPUBEICHHOTO BBIIIE YTBEPKIECHUST, YTO BEJTMYMHA TAHTeHCA
yria 90° He U3MeHsIeTCsl, eCJIM K Hell TpubaBUTh ACHCTBU-
TenabHoe yncao. C moMolbio dopmyi (1) u (2) Mbl HalLIK
CBOICTBO BEeJIMYMHBI TaHTeHca yria 90°:

tg90° =12 90° + tga.,

e tg oL MOXET OBITh JIIOOBIM AeCTBUTENbHBIM unciioM. O60-
3HAYMM 3HAYEHME BEIMUMHBI TaHTeHca yria 90° cuMBoOJIOM
T (TbMa) co cBoiicTBoM: T+ a = T, rae a — NeCTBUTEIbLHOE
yucjio. C MOMOIILIO JAaHHOTO CBOMCTBA BEIUYUHBI tg 90°
MOXHO JIeTKO nepeiiTu oT hopmyisl (1) K hopmyse (2) mist
OIpeeIeHUS TTOIIAIN TTPSIMOYTOJILHOTO TPEYTOJIbHUKA 110
0oJiee pallMOHAJILHOI (hopmyJie:

_c’tga-tg90° _ c’-tga-T _c*-tgo-T _c’-tga
A7 2. (tga+1290°)  2-(tga+T) 2.-T 2

3. IIporpamma Ha si3bike VBA
JIJISA ompenesieHUs IJIOIAAN TPEYTroJIbHUKA

C 11eJ1bI0 TOYHOTO BBIYMCIEHUS 3HAYEHUS TaHIeHCca
yria, GJIM3KOro Mo BeJnYuHe K yrty 90°, MoATBEpKAEHUsI €T0o
CBOIICTBa, KOTOPOE TOKA3aJIu BhIIIE, & TAKXKE BHIYMCICHUS
TJTOIIAAY TPEYTroJbHUKA IO CTOPOHE U IBYM MPWIEKAIINM
K Hell yIjlaM cOCTaBUM IIporpaMmy Ha si3bike Visual Basic
For Application B mporpamme Microsoft Word [2, 3, 7, 11,
12, 14—17].

WHcTpyMeHTanbHas cpelia MporpaMMBbl BbI3bIBAETCSI
BbIOOPOM MyHKTa MeHI0 Paszpabomuuk, 3atem Visual Basic,
B OKHE Project BbI3bIBACTCSI KOHTEKCTHOE MEHIO, IJIe BHIOU-
paetcs Insert, Module. B oxie Module nuiercst Konm mpo-
rpammbl. Eciiu Ha teHTe Word Her 3aknanku Pazpabomuuk,
TO HeoOXonmuMo BbIOpaTh KoMmaHay Daiin, Ilapamempeol,
Hacmpoumbv anenmy, B OKHe HACTPOWKM JIEHTHI IOCTABUTD
rajodky okoJjo cioBa Pazpabomuux n BeiOpaTh OK.

B nporpamme /1lr1owade _maneenc (MuctuHr 1) mepe-
MEHHBIM U TTOCTOSTHHBIM BeJIMUYMHAM TIPUCBOEH B Havale
nmporpaMMmbl TN Variant Uit TOYHOTO BBIYMCICHUS 10
29 3HaKOB. BhrumcieHue BeneTcsT B IBOMYHO-ACCITUIHOMN
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Public Sub Inomapns_TaHrexc ()

pi, tgl, tg, x, y, ¢ As Variant

Dim Raznug, Vugtan90°, Strpr, Str As Variant
CDec(3.14159265358979)
CDec(3.2384626433832E-15)

CDec (pil + pi2)

CDec (sin(pi / 2))

CDec(Cos(pi / 2))

tgl CDec((tan(pi / 4)))

tg CDhec((y / x))

Vugtan90° = CDec(Atn(tg) * 180 / pi)

Raznug CDec (90 - Vugtan90°)

CDec (Val (InputBox ("BBenuTe QOIUHY CTOPOHH TpPEeYyIr'oONbHUKA C B MeTpax")))

CDhec((c ~ 2 * tgl * tg) / (2 * (tgl + tg)))

CDhec(c »~ 2 * tgl / 2)

CDec (Strpr - Str)

Selection.EndKey Unit:=wdStory

Dim pil, pi2,

pil

pi2
pi
Yy
X

c
Str
Strpr

Raznstr

ActiveDocument .Paragraphs.Outdent

Selection.Text = "BenumuuHa CcuHyca yriaa 90° & v & Chr(13)

& "BenuumHa XKocuHyca yrina 90° = " & x & Chr(13)

& "BenuumHa yrmna, 6mmumskoro K 90° = " & Vugtan90° & Chr(13) _

& "BemmumHa TaHreHca yrma 89,9999999999998753938905933° = " & tg & Chr(13)

& "OTnuume yrJjla BHUYMCIJIEHHOI'O TaHreHca oT BenuuuHH 90° = " & Raznug & Chr(13)

& "Ilnmomank IPAMOYTI'ONIBHOI'O TpEeyrolbHmuMKa o dopmyne (1) = " & Str & Chr(13) _

& "Ilnmomapns IPAMOYI'ONIBHOI'O TPEeYyIr'olnbHMKA II0 dopmyne (2) = " & Strpr & Chr(13)

& "PasHOCTH mIIoWazell HAaHHOI'O IPAMOYT'OJIBHOI'O TPEYroONbHUKA M3-3a dopMyn = " & Raznstr & Chr(13)
End Sub

Jucmune 1

cUCTeMe CUYMCIICHUS, YTO JOCTUTAeTCd (PYHKIIMEH KOH-
BeptupoBaHusi CDec(). C momomisto pil, pi2 w pi B ipo-
rpaMMme BBeIEHO 4uciio 7t ~ 3.141592... no 29 3HaKoB, T. €.
pi = 3.1415926535897932384626433832. [lepeMeHHBIM y
M X MpUCBauBAIOTCSl 3HAUEHUsI CUHYca U KOCUHYca yrjia
90° cooTBeTcTBeHHO. [lepeMeHHoOI #g]l mpucBauBaeTcs
3HaUYeHME TaHTeHca yia 45°, a mepeMeHHO £g mpucBanBa-
eTcsl 3HaUeHue apoodu y/x = sin 90°/cos 90°, T. e. 3HaUeHUE
taHreHca yrina 90°. Ilepemennast Vugtan90° npuHumaer
3HaYeHue, paBHOE arctg(zg), KOTopoe OyneT He3HAYUTETbHO
oTyathes ot yra 90°. [lepeMeHHast x, KOTOPOii TprUcBau-
BaeTcsl 3HaUeHUe KocuHyca yria 90°, B naHHOI porpamme
Ha s13pIke VBA HesHauuTtenbHO oTindaetcst ot 0, 4To Oyner
BUIHO B pE3YyJIbTaTe BHIMOJHEHMS ITporpaMMBbl. Takoe He3Ha-
YUTEJIbHOE OTIMYME 3HAYCHUS TIEPEMEHHOI X OT HYJIEBOTO
3Ha4YeHUs (KOTOpPOE OHa MOJKHA TMOJYyUYUTh MO 3aKOHAM
TPUTOHOMETPUU) AaeT BO3MOXKHOCTb BHIUYMCIUTD 3HAUEHUE
TaHTreHca yria, 0;113koro K 90°.

CaMoe 0Oosbllioe 3HaYeHWEe TaHTeHca yriia, OJIU3KOro
K 90°, TpeGyeTcst 17151 BBIYMCIICHUS TTOIIAIN TPSTMOYTOTBLHO-
To TpeyroJabHMKa 1o ¢opmyiie (1) 1 cpaBHEeHUSI ee CO 3HAUe-
HUEM TIIONIAIN JAHHOTO TPEYTOJIbHUKA, BEBIYUCICHHBIM I10
dopmyiie (2), 4yTOOBI TOATBEPAUTH CBOMCTBO TAaHTEHCA yIjla
90°, KoTopoe MblI AoKa3zanu Bbille. [Ipy Takoil Be1nynHe
3HayeHUsI KocuHyca yria 90° Ha s3bike VBA B Microsoft
Word MbI nojlydyaeM pe3yabTaT, KOTOPbIil COBMaaaeT ¢ Ha-
IIMM 0Ka3aTeJbCTBOM CBOCTBA BEJIMUMHBI TAHTEHCA yIila
90°, naHHOTO BHI11IE C TTOMOIIbI0 hopMmyi (1), (2) muoanei
TPEYTOJTbHUKOB.

IlepemeHHolt Raznug nprucBanBaeTcsl 3HaYEHUE Pa3HoO-
ctu Mexay yriom 90° u yriom, 61m3kumM K yrimy 90°, KoTopblit
TMPUMEHWIIN JUIST BEIYUCICHUS TaHTeHca yIia, OJIM3KOTO

K yrny 90°. IlepemeHHast ¢, paBHas JIJIMHE CTOPOHbBI Tpe-
yrojbHuKa (CM. puc. 3), BBOAUTCS C KJIaBUATYphbl B METpax
¢ noMolbio ¢pyHKru InputBox().

IlepemeHHoOI1 S7r MprcBauBaeTCsl 3HAUEHUE TUIOIIAIN
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, BBIUMCIIEHHOE IT0 CTOPOHE
M IBYM IPWISXKAIIM K Hell yriaM, T. €. 1o ¢popmyite (1).

IMepemeHHOI StrprpricBanBaeTCsT 3HAYCHUE TUTOIATN
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, BEIUMCIIEHHOE IT0 CTOPOHE
U MpujexaiieMy K Heit OCTpoMy yriy, T. €. Tio popmyrie (2).

[TepemeHHast Raznstr npuHUMaeT 3HaUeHUE Pa3HOCTHU
MJIOLAIEN TPEYTOJIbHUKOB.

HauuHas co ctpoku:

Selection.EndKey Unit:=wdStory

U 10 KOHIIA ITporpaMma BBIBOAUT Pe3yJbTaT e¢ paboThl
B KOHEII TeKCTa pabouero noJist mporpaMmbl Microsoft Word.

ITpu HaxoXneHuu Kypcopa MbIIIA BHYTPU KOJa TMpO-
rpaMMbl HEOOXOAMMO HaxKaTh KjaBullly F5, moce yero Heoo-
XOIIMMO BBECTH JUTMHY CTOPOHBI TPEYTOJIbHUKA B OKHO BBOJIA.

4. Pe3ybTaT BBINIOJHEHUS POrpaMMbI
JUIsSI onpeieIeHUs IJIOIIAM TPEYTroJIbHUKA
M €ro AHAJIU3

B Hairem orbITe IpU BBITTOJTHEHUU TTPOrpaMMBbl ObLIa
BBelleHA JJIMHA CTOPOHBI ¢ TpeyrojbHuka ABC, paBHas
1200 meTpoB. AIUHY CTOPOHBI TPEYTOJbHUKA MOXHO BBO-
nuthb oT 0 1o 1000000 equHMUIL U3MEPEHUSI IJTAHBI.

Pesynbrar paboThl MporpaMMbl MOSIBISIETCS B KOHIIE TEK-
cra pabouero nojist Microsoft Word. [Iist Hatero npumepa
C IJIMHOI CTOPOHEI ¢ = 1200 MeTpOB pe3yJibTaT BbIITOJIHEHUS
MpOorpaMMBbl TTOKa3aH B JIMCTUHTE 2.
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BenuumHa cuHyca yrna 90° = 1

BenuumuHa XocuHyca yrmna 90° = 0,0000000000000000612303176911

BenuumHa yrna, 6mnmskoro k 90° = 89,9999999999998753938905933

BenuumHa TaHreHca yrna 89,9999999999998753938905933° = 16331778728388875,086347314319
OTnuume yria BHYMCIEHHOI'O TaHI'eHCa OT BemnmuduHsl 90°
IInomams ODPAMOYT'ONBHOI'O TPEeyronbHMKA IIOo dopmyne (1)
IInomams DPAMOYT'ONBHOI'O TPEeYr'ONbHMKA IO dopmyne (2)
PasHOCTE miomamed OHaHHOTI'O IPSAMOYI'OJIBHOI'O TPeyTr'OJbHMKA m3-3a dopmyn = 0,0000000000440858287376

0,0000000000001246061094067
719999,9999999999559141712624
720000

Jucmune 2

PesynbraT mporpaMMBbl ITOKa3bIBaeT, YTO 3HAUEHUSI TLIO0-
aaei mpsIMOYroJIbHOTO TPEeyTroJbHUKA, BHIYMCIEHHBIE TI0
dopmynaMm (1) u (2), moYTH COBIAAAIOT U MIPU AaJIbHEHIIIEM
npuOIKeHnn yria B, K yry 90° pa3sHOCTb MX BEIUYUH
OyImeT CTpeMUThCS K HYJTIO.

DyHKIMSA tg X — TepruoaruIecKast:

tg(x+kn)=tgx, keZ,

MO3TOMY OHA HE MOXKET 0€CKOHEYHO YBEJIMUMBATHCSI B OlTHOM
rnepuoje, MHaue oHa He nepeieT B cocenHuii nepuo. Ot-
clofia ClieyeT, YTo y Hee Oy/ieT npeneibHas BenunHa. Touka
(1; 0), onpenensoliasi 3Ha4Y€HUSI BEJIMYUHBI tg X, TBUXKETCS,
MO3TOMY tg X MOCTUTHET nosioxkeHus tg 90° (cMm. puc. 4). Eciu
MpeaIonaraTb, YTo (GyHKIMs tgx OyIeT MOCTOSTHHO YBeIr-
ynBaTtbcs, To Touka (1; 0) HUKOrIa He JOCTUTHET TTOJIOKEHUST
(0; 1), a tgx He mony4yuT 3HaYeHus tg 90° u He OyneT CMeHbI
MEepUOAO0B Y 3TOM (hYHKIIMU, KaK MTOKa3aHO Ha PUCYHKE 5.

DT0 MOXHO CPaBHUTb C ABUXKEHUEM TeJia K 1Bepu. UTto-
OBl TTPEOIOJIETh MYTh, HY>KHO CHauaJjia IMpeoaoJieTh ITOJIOBUHY
MyTH, a YTOOBI TPEOIOJIETh ITOJJOBUHY ITyTH, HY>KHO CHauaJja
MPEeONoaeTh IMOJIOBUHY MOJOBUHBI, Y TaK 10 OECKOHEYHOCTH.
ITosTOoMy ABUXEHME HUKOTAA HE HAYHETCsI, YTO TOBOPUT
0 HEBO3MOXHOCTH NOCTUKEHHUSI TE€JIOM JIBEPHU, COTJIACHO
anopusiMm 3eHOHa, a 3TO MPOTUBOPEYUT 3IPABOMY CMBICITY.
3mech 3agaHa rporpeccust: 1/2+1/4+1/8+1/16+1/32+... 1o-
CTaTOYHO OYEBUIHO, UTO CJIaraeMble 00pa3yloT 6eCKOHEYHO
YOBIBAIOIIIYIO TEOMETPUYECKYIO TTPOTPECCHIO, TIEPBHII UJIeH
kotopoii b1 = 1/2, a 3HameHarenb g = 1/2. Haiinem cymmy
3TO¥ TIporpeccuu 1o opmyiie:

_ bl _ 05 _
T l-g 1-05

IMpu BennuuHe yria 90° mpoucxoauT nepexos tg x ¢ ero
MaKCHUMAaJbHOI'O 3HaYE€HUSI HA MUHUMAJIbHOE, U HA000POT,
T. €. pe3koe npeodpaszoBaHue (B3pbIB) (cM. puc. 5). Onpe-
neJieHre 3HaUYeHUsT BEIMYMHBI tg 90° 3aTpynHEHO, Tak Kak
Heus3BecTHa BeimurHa it Touku (1; 0), rae opamHaTa paBHa
0, T. €. y TOYKM HET BEJIMUMHBI U TTOJTYYACTCS IBUXKEHUE «HU-
Yeroy.

5. IIporpamMma Ha sa3bike VBA
17151 60J1ee TOYHOTO OmnpeieieHus
IUIOIIA/IU TPEYTOJIbHUKA

Jnst 6osiee TOYHOTO OMpeAesIeHUsT MaoIaau Mmps-
MOYTOJIBHOTO TpeyrojbHMUKa 1o dopmyie (1) mocrpoum
B €IMHUYHOI OKPY>XHOCTH, MPUBEIECHHONH Ha PUCYHKE 4,
MPSIMOYTOJIbHbIE TpeyrosbHuku BOD, u COD,. 3ananum
MUHUMaJIbHbIE a0COMIOTHBIE BETMUYUHBI HAa ocu OF, KOTOpbIe
MOXHO IPHMMEHUTh B Hallleid ImporpamMmMe Ha si3bike VBA:
BeanunHy Kateta OB =0,0000000000000000000001 = 1E-22

u BeanuuHy Kareta OC = —0,0000000000000000000001 =
=—-1E-22 (cM. puc. 4). Benuuuny karera OD; npumeM paB-
Hoii 1. Halizem oTHOIIeHYe TTPUHSITHIX HAMM BeJTMIMH KaTeTa

OD, u xatera OB: [%j MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
OB oD
|

%J
MPSIMOYTOJIbHOTO TpeyroyibHuka CO D), KoTopble OyayT Ipu-
OMXKaThCsl K TaHTeHCy yria 90° COOTBETCTBEHHO C MTPaBoit
U C JIeBO# cTOpoH. [1pu Takux 3HaUEHUSIX TAHTEHCOB YIJIOB,
KOTOPBIE ITPUOJIM3UIINCE K YTy 90° Oy1rzKe, 4eM B IIporpaMmMme
Ilrowade_maneenc, NpUBENEHHOM B TUCTUHTE 1, onpene-
JIEHUE BEJTMYUHBI IO MPSIMOYTOJIbHOTO TPEYTOIbHUKA
no ¢popmyie (1) Oynet 6oj1ee TOYHBIM U Pa3HOCTb BEIUYUH
TJIoIaae it AJAaHHOTO TPEYroJbHUKA, BEBIYMCICHHBIX MO (hop-
mynam (1) u (2), OyaeT npubaXaThCs K HYJIIO.

st monTBepKAeHWsT HAIlIMX MpeacKa3aHuii COCTaBUM
nporpamMmy Ha s1361Ke VBA B Microsoft Word (muctunr 3).

Wwmsa nporpammvbl — [1rowads _maneenc 1, iepeMeH-
HbIe M TIOCTOSIHHBIE B Hayaje 3ajJaHbl TUMa Variant, 4To
JTaeT BO3MOXHOCTb BBIYUCIISITH 10 29 3HaKOB. BeruucieHue
MMPOBOIUTCS B IBOUYHO-AECATUYHON CUCTEME CUUCIe-
HUS C TIOMOIIBIO KOHBEPTUPOBAHUS YMCIOBBIX BEIUYUH
dyukumeit CDec() B nanHblii Bua. [IpoTuBosiexammii
kareT yria § OD, = 1, npuwiexaiuuii karet ya 3 OB =
= 0,0000000000000000000001 = 1E-22, npuiexaiuii Ka-
tet yria y OC = —0,0000000000000000000001 = —1E-22,
MOCTOsIHHAs fg1 paBHa TaHreHcy yria 45°, nepeMeHHOM

BOD, n orHomienue karera OD; K karety OC: (

oD

1g = (O_Blj MPUCBAMBAETCsl UICKOMOE 3HAUeHWe TaHTeHca

yia, npubauxatoiiero K yniy 90° copaba, nepeMeHHOMI
oD

1g2 = (—OC‘ j MpUCBanBaeTCsl NICKOMOE 3HaYeHUe TaHTeHCca

yria, npubianxkarmliero K yriny 90° cieBa, 4To BUIHO Ha

pUCyHKe 4.

BenuuuHbl #g 1 7g] MpUMEHSIOTCS ISl OTIpeaeeHus
wiomanu tpeyroibHuka AOC (cM. puc. 3) 1o dpopMmynraMm
(1) u (2). llpu x — 0 Ha pucyHke 3 yroiu B(x) npudInxKaeT-
cs 1o BenuuuHe K yriam BOC u AOC = 90°. [punumaem
B OTOM cjydyae HauOOJbIIYIO BEIMYMHY TaHTeHca yria

B(x)=1g= (%j IS Hallleld mporpaMMbl Ha si3bike VBA.

OB

3HayeHMe JUIMHBI CTOPOHBI TPEYroJibHUKA ¢ (CM. puc. 3)
OyneT BBOAUTHLCS C KJIaBUATYPhl C TTOMOIIbIO (DYHKIIUHU
InputBox().

B HallleM OIbITe BBOAUM JJTMHY CTOPOHBI TPEYTOJbHU -
Ka ¢, paBHyo 1200 M. JITUHY CTOPOHBI ¢ MOXXHO BBOIUTH OT
0 mo 1000000 equHMII UBMEPEHUST IIUH.

IlepemenHoii S7r nprucBauBaeTCs 3HaUEHUE ILIOLIAIN
MPSIMOYTOJILHOTO TPEYroJIbHUKA, BhIYMCIEHHOE 110 (op-
myie (1).
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Public Sub IOnomapns_Taurexncl ()

Selection.EndKey Unit:=wdStory
ActiveDocument .Paragraphs.Outdent

Selection.Text = "BemnmumHa xaTetra OD1,

IpOTUBOJNIEeRaumero yriay OBD1l =

Dim pil, pi2, pi, tgl, tg, OB, OD1l, c As Variant
Dim Strpr, Str, tg2, OC As Variant

pil = CDec(3.14159265358979)

pi2 = CDec(3.2384626433832E-15)

pi = CDec(pil + pi2)

OD1 = CDec(1)

OB = CDec(1lE-22)

OC = CDec(-1E-22)

tgl = CDec((tan(pi / 4)))

tg = CDec(OD1l / OB)

tg2 = CDec(0OD1l/0C)

c = CDec(Val (InputBox("BBeguTe IONIUHY CTOPOHH TPEYTI'OJIBHMKA C B M.")))
Str = CDec((c » 2 * tgl * tg) / (2 * (tgl + tg)))
Strpr = CDec(c » 2 * tgl / 2)

Raznstr = CDec(Strpr - Str)

" & OD1 & Chr(13)

& "BenuumHa kKaTteTa OB, mnpunexamero yriay OBD1 = " & OB & Chr(13)

& "BenumumHa KaTeTa OC, mpumexamero yray OCD1 = " & OC & Chr(13) _

& "BemmumHa TaHreHca yrmna =(0D1/0B), npubnumxkalomero K tg 90° cmpaBa = " & tg & Chr(13)

& "BemmumHa TaHreHca yrmna =(0D1/0C), npubnmxaikomero kK tg 90° cmeBa = " & tg2 & Chr(13)

& "Ilnmomanek IPAMOYTI'ONIBHOI'O TpeyrolbHmuKa o dopmyne (1) = " & Str & Chr(13) _

& "Ilnmomapns IPAMOYI'ONIBHOI'O TPEYIr'oONbHMKA II0 dopmyne (2) = " & Strpr & Chr(13)

& "PasHOCTH IIoWazell HAaHHOI'O IPAMOYT'OJIBHOI'O TPEYrONbHUKA M3-3a dopMyn = " & Raznstr & Chr(13)
End Sub

Jucmune 3

IlepemenHo#t Strpr iprcBauBaeTcsl 3HaYCHUE TLJIO-
1IaJAu MPSMOYTOJbHOTO TPEYTroJIbHUKA, BHIYMCICHHOE 110
dbopmye (2).

INepemeHHoOl Raznstr npucBanBaeTcsl HE3HAYNUTEb-
Hasl pa3HOCTb TUIOLIAAEH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MOJTy4eHHasi U3-3a BBIYMCIEHMS e€ TI0 pa3HbIM (hopmysiaM —
dopmyie (1) u popmyie (2).

OcTtasibHBbIE CTPOKHU IMTPOTPaMMBbI JIETKO MOXKHO ITPOYH-
TaTh W TOHSITh UX CMBICT — OHU BBIBOIST PE3YyJIbTAT MPO-
rpaMMBEI B KOHEII TeKcTa pabodero moist Microsoft Word.

s BeIBOIA pe3yibTaTa MpOTpaMMbl HEOOXOIMMO Ha
KJIaBHaType HaxaTb KJiaBuily FS5, koraa Kypcop MbIIIN Ha-
XOHOUTCSI BHYTPU KOJIa IPOTPaMMBbI.

6. Pe3yiabraT BbINOJHEHMS MPOrPaAMMBbI
JIJ1s1 00Jiee TOYHOTO onpeiesieHUust
IUIOIIA/IU TPEYTOJIbHUKA M €r0 aHAJIN3

Pesynwprat mporpammul [laowade _mawneencl Ha
sa3pike VBA B Microsoft Word (mctuHT 4) moaTBepan

HalllM TIpeAcKa3aHusl OTHOCUTENIBHO TOTO, UYTO ¢ TPpUOJIU-
JKeHUeM yrjia K BeanynHe 90° 3HaueHUe TaHTeHCa JaH-
HOTO YIJIa YBEJIMYUIIOCH IO Yucia ¢ 23 3HaKaMu, paBHOTO
10000000000000000000000. IMnomany MPsIMOYTOAbHBIX
TPEYTroJIbHUKOB, BhIUMCIIEHHbIE 110 (hopmye (1) u popmy-
e (2), OTAUYaloTCs Ha OYeHb MaJlyl0 BEJIMYMHY, PaBHYIO
0,000000000000000072, 1 aTa BenuurHa O0JIM3Ka K HYIIO.

B niepBoii mporpamme Ilrowads _mamneenc Iipyu Beu-
YKMHEe TaHreHca, paBHoOro 16331778728388875,086347314319,
Pa3HOCTh IUTOMIAACH TTPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, BbI-
yucaeHHbIX 1o hopmyrie (1) 1 mo popmyite (2), 6pl1a paBHa
0,0000000000440858287376.

Bo BTOpOIi mporpamme Iliroujadb _maneencl pas-
HOCTb IUJIOIIAei MPSMOYTOJIbHBIX TPEYTOJbHUKOB paBHA
0,000000000000000072.

Jlannvle pe3ynromamsi 20860psim 0 MOM, YMo pasHOCHb
BHAYeHUs1 NAowadell NPSIMOY2ONbHbIX MPeYeONbHUKO8 U3-
3a ghopmyn (1) u (2) 6o emopoii npoepamme npu cpasHeHuuU
C nepeoll npoepammoil ymenvuuiacy 6 612303,176911
11111111111111111 (pa3), m. e. Hawu npedcKka3aHus
noomeepouucsy.

BenuuuHa kKaTera OD1l, mpoTuBonexamero yriay OBD1

Benuuuxa karera OB,

BenuuuHa xaTterTa OC, mpunexamero yriay OCD1
=(OD1/0OB),
=(obl/0C),

TpeyronbHUKa o dopmyne (1)

Benmu4yuHa TaHI'€HCa yria Ipubnuxammero K

BenuuuHa TaHIeHCa yria npubIUKanLEero X

IInowans OPAMOYI'OJIBHOI'O

IInowans OPAMOYI'ONBHOI'O TpeyrolbHUKA IO dopmyrne (2)

1
npunexamero yriay OBD1 = 0,0000000000000000000001
-0,0000000000000000000001

PasHOCTE IIomapell JaHHOI'O IPAMOYT'ONBHOI'O TPEeyrolbHMKA u3-3a dopmyn = 0,000000000000000072

10000000000000000000000
90° cmnema -10000000000000000000000
719999,999999999999999928

720000

tg 90° cmnpasa

tg

Jucmune 4
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Ha ocHoBaHUM pe3ynbTaTOB HAIIMX BBIYMCICHUI MJI0-
1aaei mpsMOYIoJIbHBIX TPEYTOJIbHUKOB I10 (hopmyiam (1)
U (2) MOXHO MpeacKas3aTh, YTO IIPU YMEHBIIIEHUW BeIMUYNH
karetoB OB u OC B 1IpSIMOYTOJIbHBIX TpeyrojibHUKax BOD,
u COD,, koTopble 1aHbl HA PUCYHKE 4, C TOMOILIbIO OoJiee
TOYHOU BBIYMCIUTEIbHON TEXHUKU MOKHO BBIYMCIMUTD
3HaYeHUe TaHTeHCca yIjla, HACTOJBKO OJIM3KOTO K yrimy 90°,
YTO Pa3HOCTh BBIYMCICHMUS TIOMIAACH TTPSIMOYTOJIbHBIX
TPEyroJibHUKOB 110 opmyiam (1) u (2) ¢ npuMeHeHUEM
TaHTeHCa TOTO yIia OyJeT paBHa HYJIIO.

Takoi pezyromam 6onee mouno noomeepoum OOKa-
3QHHble HAMU @blUle CEOUCMEA 8eNUHUHbl MAHeeHCa yend
90°, a umernHo, umo eauuurna maneernca 90° ne uzme-
Humcs, ecau K Hell npubasumeo aroboe oeiicmaumenbHoe
uucno. 3nauenue mamneeHca 3moeo yenda, OAuU3K02o K yeny
90°, MOCHO cCuUMamb NPUMEPHO PAGHBIM BEAUHUHE MAH -
eerca yena 90°.

7. UTorosnlii aHAJIN3 CBOICTB
TaHreHca yria 90°

W3 pucyHka 5 BUIHO, 9TO QYHKIMS Y = tg X — Iepro-
I4ecKasi, T. e.:

tg(x + mn) =tgx, tne n € Z nis Bcex x € R.

Ewe pa3 HamoMHUM, 4TO TAHIEHC YucIa X — 3TO OT-
HOILIEHUE CUHYCA Yucia X K er0 KOCUHYCY:
_sinx

tgx .
COSX

PaccMoTpuM cBoiicTBa yHKLIUKU y = sinx (puc. 6)
[10, 11]:

e OO6aacTp omnpeneyeHus: x € R.

e OOGnactb 3HaUeHU: y =sinx € [-1; 1].

o DyHKIMST — HeueTHas: y(—x) = —y(x) <> sin(-x) =
=-sin(x), x € R.

e Hawumenbiuii nmojioxurenbHbIil niepuon: 7' = 2x —
— sin(x £ 2n) =sinx, rae x € R.

J; . y=sinx
. W N\
/271 -—-;'ziﬂ *ﬂ\/f}ﬁ % ﬂ\/?ﬂ %E 31'[‘V

Puc. 6

CpoiicTBa pyHKIIMHU ) = cos X (puc. 7):

e OO6nacTb omnpenesieHus: x € R.

e OOnactb 3HaUeHUI: y = cosx € [—1; 1].

o @DyHKIMSI — yeTHas: y(—x) = y(x) <> cos(—x) = cos(x),
xeR.

e Hawnmenbiuii nmojioxurenbHbiil niepuon: 7" = 2x —
— cos(x + 2m) =cosx, rae x € R.

Puc. 7

. T
DyHKIMS y = Sin X MPU X = 3 MIPUHUMAET HanOOoJIbIIIee

3HA4YC€HUEC, paBHOC 1. YBenuueHune 3HaYCHUS aprymeHrTa x
d)yHKL[I/H/Iy =Sinx He UBMEHUT €€ MaKCUMAaJIbHOTO 3HAaYCHUS ,

KOTOpOE paBHO 1, TaK Kak AaHHas (PyHKIIMS TepruoandecKast
1 HE MOXET OECKOHEUHO YBETMYMBATHCS U OBITH TOCTOSTHHO
BO3pacCTalOIIE, MHAYe OHA HE MepEeUaeT B COCEAHUI CIIpaBa
Mepuos, Tae HaYHeT YMEHbIIAaTbCs M IPUHUMATh BUI
yobiBaolieilt ¢pyHkuuu (cM. puc. 6). @yHKIUS y = COSX
npux= % IMPUHUMAET HauMEeHblllee aOCOIOTHOE 3HaYEH e,

b
paBHoe 0. B Touke x = 3 GYHKIIUS Y = COSX MEHSIET 3HaK

¢ TUTI0Ca Ha MUHYC 1, HA000POT, B TOUKE X = L MUHYyca
Ha moc (cM. puc. 7). 2

IMpu npubamxkenuu Touku (1; 0) k Touke (0; 1), a yra
x — kynny 90° (cM. puc. 4) abcotoTHOE 3HAaYEHUE £ Ha OCU
Ot, paBHOE COS X, MOXXHO OecCIipeie/IbHO YMEHbIIIaTh U CYU-
TaTh, YTO tg X OyIET MOCTOSIHHO YBEJIMUMBATHCS, TaK KaK OH
paBeH OTHOIIEHUIO Sin X Ha cos X. [1py TakoM MoaXoze TouKa
(1; 0) He MoxeT JOCTUTHYTH nosioxkeHus (0; 1), a yroin x —
BennurHbl 90°. Ha pucyHke 5 rpacduyecku mokasaHo 6ec-
npeaeabHoe yBenndeHue hyHKIMM tg x. Takoe BeIYMCIeHUE
dynkuuu tgx npu x = 90° coBnagaer ¢ anopusiMu 3eHOHa,
0 YeM coo0mmanock Bele. To ectb Touka (1; 0) He HOCTUTHET
ee nosioxkeHus: ¢ koopauHaTaMu (0; 1), a yroax — BeIMIUHEL,
paBHoI 90°, YTO BUITHO U3 pUCYHKaA 4, a 9TO TPOTUBOPEUYUT
(GU3NYECKOMY CMBICITY IBUKEHUSI.

IIpeonaeaem c nomowwbro gpopmyn (1) u (2) onpedene-
HUs naow,adu mpeyeoavHuKa no Cmopoxe U 08ym npuie-
HcauuM K Hell yenam OaHHOU cmamovu dAbMepHAMUGHbBLLL,
KpeamueHblil N00X00 K ébluucieHuro maneernca yeaa 90°.

W3 pucyHKoB 6 U 7 BUIHO, 4TO (DYHKIUU Y = Sinx,
y = COSX — TIepUOInYecKre, OrpaHNYeHbI CBEPXY U CHU3Y
U TIpY JIIOOBIX 3HAYEHHUSIX apTYMEHTOB X OHU HE MOTYT OBITh

oonpmie 1 m MeHbIle —1. BemmunHa tgx ompenesseTcs: oT-

. sin x
HOILIEHUEM 3TUX (DYHKIIMI tg X =
cosXx

, OTCIOJIA CJIEIYET, YTO

BCJIIMYMHA (byHKL[I/H/Iy =1g X TakKe IOJKHA OBITh OorpaHMYCcHa,
TaK KaK YUCJIUTEIb U BHaAMEHATEJIb €€ OMPEACICHUA OrpaHu-

o T
YeHBI B 00JIaCTU 1eACTBUTEILHBIX UM CEIL. Hpnx = 5 TaHI'CHC

onpenessieTcs cliefylonieit BEMIMYUHOR: tgx = % Orcrona

CJIenyeT, 4To B o0J1acTh AeCTBUTEIbHBIX YK CEIT BeJIMUMHA

tgx = sin90° _ 1
cos90° 0
10 CYIIECTBYIOIIUM B HACTOSIIIEE BpeMsI aJITOPUTMaM He
BBIYMCIISIETCS.
Beoliie ¢ momMoisio ¢GopMyJl oIpenesieHus MaoLaan
TPEYroJbHUKA 110 CTOPOHE U IByM IIPUJICXKAIIMM K HEl yIyiaM

HaIIY MpUMeYaTesibHble CBolcTBa tg 90°:
tg90° =12 90° + a,

T. €. BeJIMUMHA TaHreHca yria 90° He u3MeHsieTcs, eclid K Hei
npubaBUTh IEUCTBUTENbHOE YKo a. Benuuunny tg 90° 060-
3HauYmIn cuMBojioM 7' (Tbma). C TaKuM mpuMedaTeIbHbIM
CBOICTBOM, Kak y tg 90°, yncen B 00J1aCTH NEUCTBUTETHHBIX
YHcel HeT, TTIO3TOMY BBEJIM HOBBIN 3HAK IS OTIPENeICHUS
BenmunHbI tg90°= T, tne T=T+auna € R.

Ha rpaduke dynkuum y = tgx nipu x = 90° + nn, tae
n € Z,tg x 6yneM 0003HaYaTh BETMINHON MaKCUMAaJTbHOM — 77
U MUHUMaJIbHOU — — 7', 4TO OJIVKE K UICTUHE OTpaXkaeT 3aKOH
JBIDKEHMST TI0 (hopMysiaM TPUTOHOMETPUYECKUX (DYyHKITUIA.
Takoe cBolicTBO Ha rpaduke ¢hyHKIMU y = tgx mpu x = 90°
AHAJIOTUYHO CBOMCTBY 3€MHOIO I11apa, KOTOPBI UMEET Mpo-
THUBOIIOJIOXKHbIE MATHUTHBIE TTOJTI0CA — CEBEPHBII U IO3KHBIA.
M3-3a HEBO3ZMOXXHOCTU OTOOPA3UTD BCE BEJIMUMHbBI 3HAUCHUST
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(byHkumm y =tgx Ha rpaduke 115 yKazaHus BEPXHETO U HIK-
Hero 3HaYeHM s JaHHOM (PYHKIIMM AeaeTcs pa3phIB.
CBoiicTBa (pyHKIMHU Yy = tg X, OMMCAaHHbIE BBIIIE U OTO-
OpakeHHbIE Ha pPUCYHKE 8:
e O06nactp omnpenenenus D(tgx) B odracTu neiicTBU-

T T
TEJIbHBIX YMCeJl paBHA (_5 + Tm’f + rcnj, neZ; o00-

JIacTh onpeneneHus D(tg x) B 061aCcTH IeACTBUTEIb-
HBIX Yuce ¢ 1o0aBIeHUEM K HUM BeTMYMHBI 7(ThbMa)

paBHa [—g + 1n, §+ TCI’I:|, rmenel.

e (DyHKIIMS orpaHMYeHa cBepxy U cHu3y. O61acTh
s3HaueHuii: y e (RUT).

e (DyHKIMA — HeueTHas: tg (—x) = —tgx.

o (DyHKUMSI — TepuoanIecKast C HAMMEHBIIIUM TTOJIO-
JKUTETBbHBIM MIEPUOIOM Tt: tg(Xx + knt) =tgx, rne k € Z.

e MakcumanbHOe 3HaUeHUe TaHreHca — 7' U MUHU-
maiabHoe — =T .

—
:
L8

=]
N A

T' o Jr 1] l
Puc. 8

[ns nonydyeHusi 3Ha4eHUs BEJIUYUH, Onu3Kkux K 1T
u -7, B 0o061acTu AeHCTBUTEIbHBIX YUCEI B IIporpaMMme
Tlrowaos_maneernc 1 Mbl HALLLIU:

e BeJIMUMHY TaHreHca yria (OD1/0OB), npubaxaio-

mero K tg 90° cipasa: 10000000000000000000000
e BeJMYUHY TaHreHca ymia (OD1/0C), npubnxato-
mero K tg 90° caesa: —10000000000000000000000
3nauenue tg90° = 7'~ 10000000000000000000000 MbI
Hanum B niporpamme /lrowads _maneencl (IUCTUHT 3).
[Tpu 5TOM 3HaYEHUU PA3HOCTD MJIOIIAAU TTPSIMOYTOJILHOTO
TpEeyroJibHUKa, BbIUMCIEHHON mo ¢dopmyie (1), ominya-
€TCsl OT TUIOIIAAU TOTO e TPEeYroJbHUKa, BHIYMCIEHHOM
no ¢opmyie (2), Ha OUeHb MaJlyl0 BEJIMYMHY, PaBHYIO
0,000000000000000072.

Takoe npumepHoe 3HaUeHUe TaHreHca yria 90° ¢ nocra-
TOYHOI TOYHOCTBIO JIJTSI HAIIIETO pacdyeTa MOXXHO TTPUMEHSITh
TIPU OTTPEeJIEHU Y TUTOIIAIN TIPSIMOYTOTLHOTO TPEYTOTbHIKA
o chopmysie (1), 4To MoKa3zaHO BhIIIIE, a TAKXKE MPU PEIICHUN
TPUTOHOMETPUYECKHX, UG bepeHIINaTbHBIX YPaBHEHU,
rae ecthb tg 90°. IMpuMepbl TaKMX ypaBHEHUIA JaHBI B pa3-
nene 8.

8. IIpumMeHeHME CBOICTB
TaHreHca yria 90° npu peimneHum 3a1a4

3anaua [6].

Depmepy TpebyeTcs caenarh MepeKpbiTie Ha CaaoBbIit
nomuk. [Ipoduis mepekpuiTst OyaeT UMeTh POpMY IIPSIMO-

YTOJILHOTO TPEYTOIbHUKA C TUITIOTEHY30H ¢ = 12 M, TUToIIaIbI0
S'=32kB. M, ymioM ACB =v=90°. OnipeneauTb yIibl o ¥ o,
MpuIexalilue K rMIoTeHy3e, T. €. OCHOBAHUIO IEPEKPBITHSI,
4TOOBI TOYHO ClieNIaTh 0OBEKT U ONTUMAIBHO U3PACXOI0BATh
CTPOUTENIbHBIN MaTepuain (puc. 9).

C
a4 L2 PN g
e ]
Puc. 9

CaMblii pallMOHaJbHBINA 1 HanbOoOee TOUHBIN CIOCO0
peleHus 3Toi 3a7a4M TOCTUTAETCST C TIOMOIIBIO TPUTOHO-
MeTPpUUYECKOTO WK nrdhepeHINaTbHOTO YpaBHEHUS:

tg?a-(c>=2-S-tgy) +tgo-c? tgy—2S-tgy=0
Wi
") (c*=2-S-tgy)+y'-c?tgy-2S-1gy=0.

IIpaBuia cocraBiieHUs] TaHHBIX YPaBHEHUI MOXHO
n3y4duTh B [6]. Byaem pemratb naHHYIO 3aa4y ¢ ITOMOIIIBIO
TPUTOHOMETPUUIECKOTO YpaBHEHUSI:

tg?o- (c?—2-S-tgy) +tgo-c?-tgy —2S-tgy =0,

rae:
oL — YIJIbI, MpUJIEXKallue K CTopoHe AB;
¢ — JIJINHA CTOPOHBI AB;
S — mioiaap NpssMoyrojibHoro TpeyroibHuka A BC.
Benuuunsl ¢, S, y 1aHbl B ycnoBuu: S=32KB. M, c=12 M,
v =90°, a 3HaUeHUs o,; U ol HEOOXOAUMO HANUTHU.
IMoncraBuM npuBeeHHBIC 3HAUSHUS B TPUTOHOMETPH -
YecKoe ypaBHEHHEe, KOTOPOe IMPUMET CIIEIYIOIITNI BUI:

tg?o- (122-2-32-t290°) + tgo- 122-tg90° - 2-32-tg 90° = 0;
tg>o- (144 - 64-tg90°) +tgo - 144-tg90° — 64 -tg90°=0. (4)

Pemivm ypaBHeHue (4), cOCTaBUB IMPOTpaMMy Ha SI3bl-
ke VBA B mporpamme Microsoft Word aBymsi crioco6amu,
M MPOBEIEeM aHaIU3 OTBETOB. HecTaHAapTHOCTH TPUTOHOME-
TPUUYECKOTO YpaBHEHUSI [Tl TaHHOM 3a/1a41 COCTOUT B TOM,
YTO B HEM MOsIBUJIACh BeJinumHa tg 90°.

B nepsom cnocobe pelieHns TaHHOTO ypaBHEHUS TTPU-
MEHUM BEJIMINHY:

tg90° = 7'~ 10000000000000000000000,

HalileHHYI0 paHee B nporpamme [lroujads _mawueenc 1
(cM. nuctuHr 3). OgHAKO ¢ TaKOW BEJIUYMHOI Mporpam-
Ma, TpencTaBjieHHasl B JIUCTUHIE 5, He paboTaeT u3-3a
CJIMIIKOM OOJbIIOro 3HaYeHust 7, MO3TOMY IIPUHUMAEM
T~ 1000000000000, 4TO, KOHEUHO, CHMXKAET TOYHOCTD BbI-
YUCTIEHUSI.

Bo émopom cnocobe mpuMeHUM cieayloliee CBOMCTBO
TtaHnreHca yria 90°:tg90°= 7, rne 7= T+ a, T. e. BeIMunHA
tg 90° He U3MEHSIETCS, eCJTU K HeMY TTPUOaBUTD IEiICTBUTE b~
Hoe uncio. [IlpuymeHnM naHHOE CBOMCTBO K YpaBHEHMUIO (4)
U npeodpasyeM 3TO ypaBHEHUE:

tg?o-(144-64-T) +tgo-144-T—-64-T=0.
IMongenum moydeHHOE ypaBHeHUE Ha (—64), MoIydnm:

tg?o-(-2,25+ T) —tgo-2,25- T+ T=0.
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Bripaxxenue 7'+ a = T B 3TOM ypaBHEHUU UMEET BUI:
T+ (-2,25) = T, cnegoBarejibHO, ypaBHEHUE MOXHO TIpe/I-
CTaBUTH B BUJIE:

T t2o—2,25 T-tga+ T=0.
HO)ICJ'II/IM BCC YJICHLI 3TOIr0 YpaBHCHM A Ha TI/I TIOJTYYHM:
(®)

B nuctuHre 5 nipencrapieHa mporpaMma Ha sizbike VBA
B Microsoft Word mist perieHust 3a1a4v METOIOM TPUTOHO-
METPUUYECKMX YPABHEHUI IBYMsI CITIOCOOAMU.

IIporpamma Ha3biBaetcst URavnenie, BeTUUUHBI UMEIOT
TUN Variant, 4To 1aeT BO3MOKHOCTb BbIUMCIISTH 10 29 3Ha-
KOB, BBIYMCJIEHUE IMPOBOIUTCS B JBOUYHO-AECITUIHOMN

tg2o—2,25-tga+1=0.

cUcTeMe, YTO JOCTUTaeTCsl MpUMeHeHUeM (PYHKIIMU KOH-
BeptupoBaHust CDec().

CHavaJsia B IporpamMMe 3anucaH KOJ IJIsl pelleHus
ypaBHeHUS (4) IIEpBBIM COCOOOM — C MPUMEHEHUEM
1000000000000 B kauecTBE BEIUIMHBI, OJIM3KOI K tg 90°.

BBonsrcs 3HaueHMsa S U ¢ ¥ BRIYUCIISTIOTCS KO3h -
LIUEHTHI @, b, f TOJIydUuBIIETOCsSI TPUTOHOMETPUYIECKOTO
ypaBHeHUs (4), KOTOpOe CBOAUTCS K KBagpaTHOMY. 3aTeM
BBOISATCS Koo duumneHTtsl al, b1, f1 TPUTOHOMETPUIECKOTO
ypaBHeHUsI (5), KOTOpOe TakKKe CBOAUTCS K KBagpaTHOMY
ypaBHeHM10. [Tocse BBona koo bUIIMEHTOB TPUTOHOMETPU-
YeCKMX YPaBHEHU I, CBOASIIMXCS K KBaAPATHBIM, BBIUMCIIS-
I0TCSI TMCKPUMMWHAHTBI 9TUX KBaJIpaTHBIX ypaBHEHU — D
s ypaBHeHus (4) u D1 — nna ypaBHeHus (5). 3aTem

Public Sub Uravnenie()
bI DI fI
ansdalyp5s,

Dim tg, ¢, s, a, tganedalyp4,

Dim pi, pil, pi2, anpdalyp5,

Dim Raznugansdal, Raznuganesda2 As Variant

pil = CDec(3.14159265358979)

pi2 = CDec(3.2384626433832E-15)

pi = CDec(pil + pi2)

tg = CDec(1000000000000#)

s = CDec(32)

c = CDec(12)

a = Chec(c » 2 - 2 * g * tg)

b = CDec(c *» 2 * tg)

f = CDhec(-2 * s * tg)

al = CDec(1)

bl = CDec(-2.25)

f1l = CDec(1)

D = Chec(b ~# 2 - 4 * a * f)

D1 = CDhec(bl » 2 - 4 * al * f1)

If D >= 0 Then

tganedalypd = CDec((-b + Sqgqr(D)) / (2 * a))
tgansda2yp4d = CDec((-b - Sgr(D)) / (2 * a))
anbda2ypd = CDec (Atn(tganeda2ypd) * 180 / pi)
anbdbalypd = CDec (Atn(tganesdalyp4d) * 180 / pi)
Else

MsgBox "HeT XOpHe"

End If

If D1 >= 0 Then

tganedalyp5 = CDec((-bl - Sqr(Dl)) / (2 * al))
tganeda2yp5= CDec((-bl + Sqgr(Dl)) / (2 * al))

ansda2yp5 = CDec (Atn(tgansdal2yp5) * 180 / pi)
anbdbalyp5 = CDec (Atn(tganedalyp5) * 180 / pi)
Raznugansda2 = anbda2ypd - anvda2ypbs
Raznuganbkdal = anvdalyp5 - anvdalyp4d

Else

MsgBox "HeT kKOpHem"

End If

Selection.EndKey Unit:=wdStory

Selection.Text = "Vromn ansdalypaBHeHus (4)

tganeda2yp4,
tganedalyp5,

& "Vron anesda2 ypaBHeHusa (4) = " & anbda2ypd & Chr(13)

& "Vrom ansdal ypaBHeHuMA (5) = " & anbdalyp5 & Chr(13) _
& "Vrom annrda2 ypaBHeHuMaA (5) = " & anpdalyp5 & Chr(13) _
& "PasHOCTBH yI'JIOoB anbdal = " & Raznuganbdal & Chr(13) _

& "PazHOCTH YTI'JIOB anbda2 = " & Raznuganbda2 & Chr(1l3) _

End Sub

D1 As Variant
f1 As Variant

ansdalypd, anvda2yp4,

tgansda2yp5, al, bl,

& anpdalyp4d & Chr(13)

Jucmune 5
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Vron ansdal ypaBHeHus (4)
Vron ansda2 ypaBHeHuUs (4)

Vron ansdal ypaBHeHUsa (5)

Vron anbsda2 ypaBHeHUs (5)

31,366977774599687605499722747
58,63302222545770638482428153
31,366977774633492115412441316
58,633022225366351447489533607
PasHOCTE yrinoB anbdal = 0,000000000033804509912718569
PasHoOCTh yrnoB ansda2 = 0,000000000091354937334747923

Jlucmune 6

MUIIETCS NepBhIA Koo — it ypaBHeHUI (4), u mpu D >= 0
BBIYUCIISIIOTCSI TAHTEHCHI YIVIOB — fganvghal v tganrvgpa?. To-
CJie BBIYMCIIEHUSI TAHTEHCOB UCKOMBIX YIJIOB BRIUMCIISTIOTCS
camu ymibl — anvgpalyp4, anrvgpa lyp4. Ecnu okaxeTcst, 4To
D < 0, ynpaBneHue rnepeiiner 3a oneparop Else, rie coo6-
arpouiee oKHO MsgBox BblIacT COOOLIEHNUE HA 9KPaH, 4TO
B ypaBHeHMU HeT KopHeil. Onepatop End If ykasbiBaer Ha
KOHell KoJia JIJIs1 IepBoTo crocooba.

Kon mist BToporo cnnoco6a onpeneneHus yrioB ol u o2
3a7a4M — C MOMOIIIbIO TPUTOHOMETPUUECKOTO YpaBHEHMS
(5) — aHayIOTMYEH KOMY IJISI IIEPBOTO crioco0a, OH HauMHa-
ercs ¢ If D1 >= (0. 3mech DOIIOIHUTEIBHO K IIEPBOMY KOIY
omnpeaensieTcs: pa3HocTh yioB ol u a2 (Raznugaavgha?l,
Raznuganvgal), BBIYUCIEHHBIX C TOMOUIBIO TPUTOHOME-
TpuuecKux ypaBHeHUI (4) u (5), T. €. IpOBEPSIETCSI TOUHOCTh
HalIero ornpeaeeHusi CBOMCTBa TaHreHca yria 90°.

ITocne cTpoku Selection.EndKey Unit : =wdStory, KO-
TOpasi yKa3blBaeT Ha BBIBOJI, Pe3yJIbTaTa POTpaMMbl B KOHEILT
TekcTa paboudero nosist Microsoft Word, naHbl MOHSTHbBIE
CTPOKM BBIBOZA HEOOXOMMMBIX HAM OTBETOB (JIUCTUHT 6).

Pesynbrar BeimosiHeHUsT porpaMmbl Uravnenie Tipo-
JNIEMOHCTPUPOBAJI TOUHOCTh CBOMCTBA TaHreHca yria 90°
¥ TIPUMEPHYIO BEJIMUYMHY 3TOTO TaHTEHCA, UYTO J0Ka3aau
BoIlle. PazHocTy yrioB al, a2, HallIEeHHBIX OBYMSI CITO-
cobaMu, B OMHOM U3 KOTOPBIX UCTIOIb3yeTCsl TIpUMepHast
BeJMYMHA TaHreHca yriaa 90°, a B Jpyrom — cBoiicTBa
TaHreHca yria 90°, He3HauuTeabHbIC: 1 ol 3Ta pas-
HocTh pasHa 0,000000000033804509912718569, mig o2 —
0,000000000091354937334747923.

OKpYIJIUM MOJy4eHHbIE TTPY BHITTOJTHEHU M MPOrPaMMbl
BEJIMYMHBI YIJIOB 110 ABYX 3HAKOB U MOJYYUM OTBET 3a1a4u:

ol =31,37°
a2 =58,63°.

Cymma aTux aByX yriioB — 90°, a TOCKOJIbKY TPETHIA yros
TpEeyroJibHUKa 10 YCJIOBUIO 3a1a4yu paBeH 90° 1 cymMma yriioB
TpeyroibHuKa paBHa 180°, 3TO mOKa3bIBaeT MPaBUIbHOCTD
BBIYMCIICHUNA.

9. 3akioueHue

Pesybrathl, MOJTy4eHHBIE TIPU BBITTOJTHEHUN BCEX TPEX
nporpamm (CM. JIUCTUHTH 1, 3, 5), MoKa3aiu JOCTaTOYHYIO
TOYHOCTH JOKa3aTeJIbCTBa CBOICTBA TaHTreHca yria 90°
M IPUMEPHYIO BEJIMYMHY TaHTeHca yria 90°.

J17151 TOBBILLIEHUSI TOYHOCTH BBIYMCIEHUI ¢ TTOMOLIbIO
TaHreHca yria 90° TpeOyIoTcsl TporpaMMbl U KOMITbIOTEPHI,

KOTOpPbIE CMOTYT paboTaTh ¢ YMCIaMU, UMEIOIIUMU GoJjiee
NIBaJLIATU IEBITU Pa3psIIOB.
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