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Ilpozpamnuit komimem:

IocTtosoBebkuii Pycian MuxaiijioBu4 — KaHIuAaT iCTOPHYHUX HayK, podecop, pexkrop PATY—
roJioBa OprKkoMirery;

Heiinera Osexcanap BikTopoBu4 — KaHIUIAT EKOHOMIYHUX HaYK, TPoecop, MPOPEKTOp 3 HAYKOBOL
pobotu P/II'Y — 3aCcTyNHMK roJioOBH OPrKOMiTeTY,;

Tumomyk OJiekcanap CraHicJaBoBHY — KaHIWAAT NEAATOTTYHUX HAYK, JOLUEHT— 3aCTYIHUK
roJIOBH OPTrKOMITeTYy;

Batumkina FOuist BasiepiiBHa — kaHIUIaT TEXHIYHUX HAYK, TOIICHT;

Burkanos Cepriii BosioauMupoBHY — KaHIUAAT MUCTEUTBO3HABCTBA, TOLICHT;

I'on Makcum MoiiceiiloBHY — JTIOKTOp NOJITHYHUX HAYK, Ipodecop;

Kupuiabuyk Onexcanap MukoaioBuy — KaHauaaT (igoJoT9HAX HAYK, TOIEHT;
Muxaabsuyk Poman FOpiiioBu4 — KaHIuAaT iCTOPUYHIX HAYK, JOLCHT;

IaBeaxkiB Poman BosoauMupoBuy — JOKTOp NICUXOJIOTIYHIX HAYK, TIpodecop;
HerpiBcbkuii SIpociiae BopucoBHY — TOKTOP TEXHIYHUX HaYK, podecop;

Cscpkuii Anapiii OJiekciiioBUY — TOKTOp TEXHIYHUX HayK, mpodecop;

Tpodimuyk Bomrogumup MukonaifioBu4 — KaHAuIaT MeJarorivyHuX HayK, JAOICHT;
IManaciok BikTrop MukoJaiioBuyu — 3100yBay crynens PhD;

Monimyk Oawra IasaiBHa — 3100yBay crynens PhD;

Bbukos Oaexcanap Bosionumuposuy — 3100yBad BUIIO1 ocBiTH [V KypCy iCTOPUKO-COLIIOIOTHHOTO
baxynbTery,;

BoprHuk Jleonin BacuiaboBuy— 3100yBad Bumoi ocBity [V Kypcy ¢pi3uKO-TeXHOIOTIYHOTO
bakynbTeTy;

3aiiyenko Cepriii BikropoBuy — 3100yBau Bui0i ocBiTH [V Kypcy (hi3MKO-T€XHOIOTIYHOTO

dakynbTery.

Baxausa indopmanisi: BiOBIAAIBHICTS 3a JOCTOBIPHICTh (PAKTIB, I[UTAT, BIACHUX IMEH Ta
JOTPUMaHHSA HOPM aKaJleMiuyHOi JoOpOoUYeCcHOCTI HecyTh aBTopH myOmikaniid. Oprkomiter kKoHpepeHuii
3aJMIae 3a coOOK0 MPaBO HE3HAYHOI'O pelaryBaHHSA Ta CKOPOUYCHHS MOAAHMX Uil myOmikamii um
oryOTiKOBaHHs MaTepiais.

PexomennoBaHo 10 ipyky BueHoro panoro PiBHEHCHKOTO JIepKaBHOTO TYMaHITapHOTO YHIBEPCUTETY
(mpotokom Ned Big 26.04.2018p.)
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METOJUKA HABYAHHS YUYHIB ®I3BUKO-MATEMATHUYHOI'O ITPOPLIIO PO3B’SI3YBATH
TPUI'OHOMETPHUYHI PIBHSIHHSI
FOproseyw A. B., 3000ysau euwoi ocgimu
Kaexous I'. 51., crapmuii BUKIagay
PignencoKuil 0eprcagHuil 2yManimapuuil ynieepcumem

Mubepenmiamisi — oxHa 3 KIOYOBHX MOpobieM opraHizamii cydacHoi mkonu. I[Iporpama mpodiigbHOro piBHS
nepeabayae BUBYCHHS MPEIMETa 3 Opi€HTALi€0 Ha MailbyTHIO mpodecito, 6e3mocepeIHbO MOB’ I3aHy 3 MATEeMAaTHKOIO abo i
3aCTOCYBaHHSAMH. 3TiTHO 3 IPOrpamoro Al Npo(iIbHOTO piBHS Ha BHBYEHHS TPUTOHOMETPUYHMX PiBHSIHD 1 HEpPiBHOCTEH
BiiBoauThCS 35 HaBuanpHuX roAauH. HaBuaHHs B npodinpHHX (i3MKO-MaTeMaTHUHHX Kilacax Imepeadadae iCTOTHE
30UTBIIEHHS] YaCTKH CaMOCTIHHOI Mi3HaBaJbHOI Ta MPAKTHYHOI MisIIBHOCTI y4HIB. JIOCHIIPKEHHSAMH TPHUTOHOMETPHIHUX
pIBHSHB i HepiBHOCTeH 1 X cucTeM 3alMainmcs Taki Bimomi Mmarematuku sk bpanmic B.M., bes3 I'Il., Cnemkanp 3.1.
Po3B’s13yBaHHS TPUTOHOMETPHYHUX PIBHSHB I HEPIBHOCTEH IJI YYHIB JA€THCS BaXKKO, PIBEHb 3HAaHb IO JaHIH TeMi myxe
HI3bKuil. TpUroHOMETpHYHI PIBHSIHHS, SIK NPABHJIO, MAIOTh HECKIHUEHHY Oe31id po3B’sI3KiB, MPUYOMY 3a3BHYail CITIIbHE
pPO3B’sI3KH (TOOTO MHOXKHHA BCIX DIIICHb) 3ada€ThCAd OJHIEI0 a00 Kinbkoma (GopMmylaMu (CepisMH) 3 HIIOYHCEThHUMH
nmapamMeTpamu. Y 3BHYalHHX IIKUJIBHUX BIIPaBaX PO3TIIANAIOTHCSA TPUTOHOMETpWYHI piBHAHHA BHAOy f(x)=0, me f(x) —
nepioguuna Qynkuis. epion | wiei Gpynkuii Oyaemo Ha3uBaTH 1epiogoM piBHSHHS. JIJist pO3B’sI3aHHS PIBHSHHS, 10 Ma€
nepioioM, TOCUTh 3HANTH BCi HOTO PO3B’SI3KH, 10 HAIEKATh Oy/Ib-IKOMY MiBCerMeHTy, Hanpukiaag , 0 < x < [ mo moBxuHi
piBHOMY mepiony. Hexalt xq, X5, X3, ..., X, — MHOKHHA BCIX pO3B’SI3KIB JaHOTO PIBHSHHSI, IO HAlIEXaTb MPOMiKKY 0 < x <
l, Toni, 3 MepiOANYHOCTI JAHOTO PIBHSHHSA , MHOXHHY BCiX HOTO pO3B’S3KiB MOXKHA 3alMCATH Y BHUIJIAII JBOCTOPOHHIX
apudmeTnaHux nporpeciit x; + kil x, + kyl, ..., x, + kyl, (ne ki,k3, ..., k,~ HOBUIBHI Wini 4Kcha) 3 pi3HULECIO, PIBHOMO L.
Tax, nepiy cepiro B po3ropHyTOMY BHUIJIA/I MOXKHA 3aIIUCATH TAKUM YHHOM:

v Xg = 2Lxy = Lxg,xg + 1 x + 21,

Mu BBa)kaeMO KOPHMCHHM, ITOYHHAIOWH 3 IIEPIIOTO K PiBHSIHHS, NPOIOHYBATH YYHSM dYac BiJl 4acy 3alncyBaTH

CIIJIBHUH PO3B’SI30K B PO3rOpHYyTOMY BUIIIAi. Hanpukinan, ains HaWIPOCTIMIOro PIBHSHHS COS X =% el 3ammc Oyne

BUTTIAATU HACTYITHUM YHHOM!
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Takuii neTanbHU 3amMKC Ja€ MOXIIMBICTh YUYHSM YCBIIOMUTH MHOXXHHY PO3B’SI3KiB, SKi 3allUCAHO KOPOTKO Yy
BUIJISII

(dopMyiH 3aranbHOTO PO3B’SI3KY. SIKIIO 3arayibHUIl PO3B’SI30K TPUTOHOMETPUYHOTO PIBHSHHS 3aJaHO JEKITbKOMA CEpisiMH,
TO HE BHUKJIIOYEHA MOXKJIMBICTB, IO JESIKI PO3B’SI3KU 3yCTPIUaIOThCS B JIEKIJIBKOX cepisix. Taki po3B’si3ku OyaeMo Ha3uBaTH
noBToproBaHuMHU. Ha BifMiHYy Bix anreOpaiuHUX pPiBHSIHb, JUII TPUTOHOMETPUYHHX DPIBHSHB (B €JIEMEHTapHOMY BHKJIAIi)
HOHSTTS KPATHOTO KOPEHSI HE BBOJUTHCS, TOMY BCSKHUH KOPiHB, IO TIOBTOPIOETHCS PaXy€eThCs OANH Pas.

B mpo¢inpHiil mKo, po3mIAgaroTh PO3B’SA3yBaHHS TPHUTOHOMETPHUYHHMX pIiBHSAHH 3 mHapaMmeTpamu. Po3B’s3aHHS
PIBHSHHS, IO MICTUTh ITApaMeTpH, IOJNATAE B HACTYIHOMY: JUISI KOXHOI JIOIYCTHMOI CHCTEMH 3HAa4YeHb ITapaMeTpiB
BU3HAYUTH MHOXXHHY BCiX PO3B’SI3KiB TAaHOTO PiBHSHHS. TakWM YMHOM, B IPOIEC PO3B’SI3aHHS, B SKOCTI HOTO CKIagoBOi
YaCTUHH, BXOJIUTH JOCII/UKEHHS] HACTYIHHUX IHTaHb: 3HAXOKCHHS MHOXXHHH JOIYCTHMHX CHCTEM 3HAueHb MapameTpiB,
BU3HAYEHHS KUIBKOCTI PO3B’SI3KIB I KOXKHOI JOIYCTHMOi CHCTEMH 3HA4YeHb MapaMeTpiB, BCTAHOBJICHHS THX CHUCTEM
3HAUeHb IapaMeTpiB, JUIS SIKMX 3aCTOCOBHI OTpHMaHi (GOpMyIH po3B’s3KiB. JloCHimKeHHs BCIX IUX HMHTaHb CTAHOBUTH, SIK
NpaBWIO, 3HAYHI TPYAHOIII HEPiJAKO JOBOIUTHCS PO3IILIIATH HEPIBHOCTI 1 CHCTEMH HEpIBHOCTEH, PO3B’SI3aHHS SIKHX
MEPEBUIYE MOXIJIMBOCTI yYHIB CEpEeAHBOI MKONHM. 3 i€l MPUYMHU B 3aJaYHUKAX IIKUTBHOTO THUIY TPHUTOHOMETPHYHI
PIBHSHHSA, IO MICTATH MapaMeTpH, MPEICTABJICH] JIMIIE HEBEIWKAM YUCIOM NPHUKIAAIB. MH BBaXaeEMO, M0 Y IIKUTBHIN
MPAaKTHUIl BUUTENb TOBUHEH OOMEKUTHCS JIMIIE Ty>Ke MAJIUM YHCIOM PiBHSHB 3 IMapaMeTpaMy, 3aTe€ BUKOHATH PO3B’S3KH 3
HaJIe)KHOIO ITOBHOTOIO, NTaM'ITAl0YH, IO CaMe JOCHIIIKEHHS MPEACTaBIse HallOUTBII IIIHHY YacTUHY PO3B’SI3KY 3 TOUKH 30Dy
MaTeMaTHYHOTO PO3BUTKY Y4YHIB. YUHUTENb MOBHHEH IONMEPEJHHO CaM BHUKOHATH PO3B’S3KH (3 IOCHIKECHHSM) 1
MEPEKOHATUCS B HOro JOCTYMHOCTI ISl y4HiB. PO3rNsHEMO NPHKIAIM PO3B'SI3yBaHHS TPUTOHOMETPUYHUX PIBHSIHB 3
OYKBEHMMH MapaMeTpaMu.

Ilpukaan . Po3p'si3aTu piBHAHHS

sin(x + @) — sinx = sina
BiJITHOCHO HEBIZIOMOTI'O X
Po3p’s3annsa. Maemo:
sin(x + @) —sinx —sina = 0,

o xta X+a o xta X—a
2 sin cos — 2sin cos > =0,

_x+a( X+a x—a)_o

sin > cos > cos > =0,

3BIIKU



Hayka, ocBiTa, CycHiIbCTBO OYMMa MOJIOINX 209

La x  x+ta
sin = sin = sin =
2 2 2

Po3ristHEMO [[Ba BUITAIKH.

a) Hexaii @« = 2km , ne k — nine uucno. Toxi % = km, sin% =01 piBusuusa (5), a oTXKe, i eKBiBaleHTHE HOMY
piBHSHHS (4) CHIPaBIDKYIOTHCS NIPU OYAb-SIKOMY 3HAYCHHI X.

0) Hexaii a # 2km , ne k — uine uucino. Toxi % * km, sin% # 0 13 piBHsAHHS (5) BUXOAUTD, 10

X _x+a 0
sin—=sin =0,
2 2
3BIJIKH
X 0 a6o si x+a
sin= = 0 a6o sin =
2 2
1,0DKE,

x=2nmwix =2nw —«q,
nie N - Oyap-sKe mijie YUCIo.

Y4HAM JOLIIBHO TOAATH CXEMY pPO3B’S3yBaHHS TPUTOHOMETPHUYHHMX piBHAHB. 1. Hamaraemocs Bci
TpPUrOHOMETpUYHI (YHKLIT 3BECTH 0 OJHOTO apryMeHty; 2. SIKIIo He BIanocs, HaMaraeMocs 3BeCTH BCi TPUTOHOMETPUYHI
BUpa3H 10 OfHiel TpuroHoMeTpudHoi GyHKIT; 3. SIKII0 10 0OJHOTO apryMeHTY 3BECTH BAAJoCs, a 0 OfHiel GpyHKIIT — Hi, TO
mpoOyeMO 3BECTH PiBHSAHHS 1O OTHOpPigHOTO; 4. B iHmMX BHMajmkax BCi WICHH PIBHSAHHS B OJHY CTOPOHY i HAMaraemMocs
nicraté JoOyTOK a0 BUKOPHCTOBYEMO CIIELialbHI IPUHOMH PO3B’I3yBaHHSI.

SIKIO B TPUTOHOMETpUYHE DIBHSHHS BXOIWTH tgx i Ctg X, Npi0, KOpiHb MAPHOTO CTENEHs, TO PO3B’S3aHHS PIBHSIHHS
MOYMHAEMO 3 OOJIACTi BH3HAYCHHS 1 CIIJKYEMO 3a PIBHOCWIBHICTIO MEPETBOPEHH a00 BUKOPHCTOBYEMO DIBHSHHA — HACHIAKH. Y
TaKOMY BHIIQJIKy ITOTPiOHA TIepeBipKa.

HaBuanus B mpodiipHUX (i3UKO-MaTEeMAaTHYHUX KilacaxX mepeadadae iCTOTHE 30UIBIICHHS YacTKU CaMOCTIHHOT
Mi3HAaBAJIBHOI Ta MPAKTUYHO]I JisIIBHOCTI YYHIB.

Cnycok BUKOPUCTAHUX JKepes
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2006.-582c.
2. 3aranpHa METOJMKA BUKJIaJaHHSA MateMaTHKU: Kypc JeKuiil, IpakTH4Hi 3aHATTS, HABYaIbHO METOJUYHUI
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110c.

MoJioauii IcuxoJior

MCHUXOJIOTTYHI 3ACOBH MMOJOJAHHSA CTPAXY ¥ JITEN JOIKIIbHOI'O BIKY
T'pomux Hamanin Bacuniena, mazicmpanm
Hayxosuil kepienux: Kamincoka O.B., 0okmop ncuxonoziunux Hayx, npogecop
Pisnencorutl Oeporcasnuil cymanimapuuil yHisepcumem

Binomo, 1110 cTpax € NpUYHHOIO OaraThoX MOPYIIEHb 310POB’S SIK B ICHXOJIOTI4HIl, Tak i B ¢i3ionoriuniil chepax i,
BITIOBIIHO, MIPUYHMHOIO 0araThOX 3aXBOPIOBaHb. TOMY JieTaJlbHE BHBYECHHS CTPaxiB, PO3YMIHHS NPHUPOAU 1X BUHHKHEHHS,
3aCJIyroBy€ OCOOJMBOi yBard, 3 METOI0 PAaHHBOTO iX YCYHEHHS Ta MOIEPEKCHHs IOSBU PI3HHX ICHXOHEBPOJIOTIYHHX
3aXBOPIOBAHb.

Crpax — 1e BaXJIMBHHA CHUTHAJBHAN MEXaHi3M, SKHH MPUPOJHO MOOLTI3Ye JIOOUHY Ha 3aXHCT 1 caM0O30epeKeHHSI.
Jursgi crpaxu, 3a ganumu A. Amepa [1] ta A. 3axaposa [5], me 6a30Ba eMoIlis, siKa aKTyalli3yeThCS OMHIEIO 3 TIEPIINX Y
HaOUTBII paHHIN TEpioj )KUTTA Ta CYNPOBOKYE OCOOHCTICTh B YCi BIKOBI MEpioy, BUKOHYIOUH NPU FOMY HaJ3BHYAITHO
Ba)KJIMBI IICHIXOJIOTIYHI Ta comiamizoBaHi GyHkmii. CTpaXu BHHUKAIOTH Y Billi ABOX-TPHOX POKIB 1 y MPOIIECi iX ONPaIlOBaHHs,
32 YMOBH HOPMAIIbHOTO PO3BUTKY, 3 4aCOM 3HHKarOTh [4, ¢.185]. Crienndika AUTAYNX CTpaxiB Taka, [0 PEATbHOI 3arpo3H, K
NpaBWIO, HE iCHY€E, a caMe BHHUKHEHHsI NPOOJeMH 0OyMOBIIEHO Jyxe 0araToro i sicCkpaBolo ysBOIO. JIUTsSumMii cTpax Mae
MPUBEPTATH JI0 cebe yBary JOpOCIHX JIHIIE TO/i, KOJIM 3aBaXkae caMiil IWTHHI, a He 11 6aTbkam [1,c.172].

Crpaxu MmociialoTh 0coOJIMBE Miclie B JKUTTEBOMY JOCBiJi TUTHHH, sIKa MOYWHAE OCBOIOBATH HABKOJMINIHINA CBIT i
cBO€ Miciie B HbOMY [2, ¢.120]. Ctpax Mae BaXIHBE 3HAQYCHHS JUISL PO3BUTKY TUTHHHM, € BOKIMBOIO JAHKOK B peryisuii ii
COLIIAIFHUX KOHTAKTIB 1 MOBEIIHKH, SKIIO TOYHO BUKOHYE CBOT (YHKIIIT.

K. HlepbaTtux Buminse Tpu OCHOBHI QYHKIIIT CTpaxy:

1) MoO6imi3amiiiHy (MOOLTI3y€E CHITU JIFOAWHH JJIsl aKTUBHOT TiSUTBHOCTI B KPUTUYHUX CHTYAITISIX);

2) monepeKyBanbHy (JIoroMarae Kpaiie 3amnam'sTOByBaTH HeOe3IeuHi Ta HelpUeMHI Moii);

3) crparteriudy (Mae Micue, Koau iHpOpMALil HEAOCTATHBO 00 MPUHHATH BCEOIYHO MPOAYMAaHEe PIllICHHS, CTPax
JIMKTY€ CTpaTerito moseminku) [9, c.146].

OCKIJIBKM CTpax HPHUPOIHA eMOIIis, TO ¥ 3ac00M HOro omparoBaHHs TUTHHOIO € TaK caMo npupoaHumiu. [Ipote 3a
MEBHUX YMOB JUTHHA MOXE HE BIOPATHCH 3 BIKOBUM CTPaxoM, i BiH MOxe TpaHchopMyBaTucs y matosoriuuumit [5, c. 36].
IlaTonoriuanii cTpax Bxke He oOepirae OUTHHY, a TEPEHIKOPKAE II CIUIKYBaHHIO 3 OTOYEHHSM, Ii TICHXIYHOMY i
0COOHCTICHOMY PO3BUTKY, NMpPU3BOAMTH [0 COIIalbHOI Ae3ajanTaiii, IICHXOCOMAaTHYHMX 3aXBOPIOBaHb. BinTak crpaxu
MOXYTb CTaTH CHJIBHUMH Ta CTIKHMH, TPHBOXHTH AUTHHY IIPH BiJICYTHOCTI MOTEHIIHHOT 3arpo3H i 3aBaXKaTH HOPMaJIbHOMY
BUKOHAHHIO (Di3WYHHX, COLIaNbHUX Ta IHTENCKTyalbHUX (QYHKLIH, MOXYThb CTaTH (aKTOPOM TIOPYIIEHb PO3BUTKY
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