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Mera HOCITIIPKEHHS — PO3POOUTH METOJUKY BHUBUYECHHS TOTOXKHHX IIEPETBOPEHb TPUTOHOMETPHYHUX BHPA3iB,
MepeBipUTH 11 €PEKTUBHICTb.

TOTOXHI TPUTOHOMETPHYHI IMEPETBOPEHHSA, SKi MICTATh OUTBII-MEHII CKJIagHI TPUTOHOMETPHYHI BHpas3H, €
TPaOUIIfHOIO CKJIAZOBOIO YACTHHOIO 0OaraThOX BapiaHTIB NMHCHMOBHX BCTYIHHX ICIIHTIB, 30KpeMa i 30BHIIIHHOTO
TECTYBaHHS.

TpuroHomeTpis Mae OaraToddcesbHE INPaKTHYHE 3aCTOCYBaHHS, a TaKOXX 3aCTOCYBaHHSI y HayKOBHX
JUCLUILTIHAX CYMDKHUX 3 MaTeMaTUKO0. BakinBi 3acTOCyBaHHS 3HAXOAATH SIK O0OUMCIICHHS €JIEMEHTIB F€OMETPUYHUX
¢iryp, Tak i BYeHHS PO TPUTOHOMETPHYHI TOTOXKHOCTI.

Y mpoueci BUKOHAHHS TPUTOHOMETPHYHMX IIEPETBOPEHb CIiJi 3BEPHYTH yBary Ha NPHYMHA BUHHUKHEHHS
npo0JieM Npy po3B’s3yBaHHI TOTOKHOCTEH 1 B 3B’513Ky 3 IIUM HEOOXiZTHO pOOUTH HEepeBIpKH.

3Buyaiino xopucryBanHs (Gopmyiamu sin(a + ) = sina cos f + cos asin f He BuUKIMKAe TPYIHOIIB B
Y4HIB, X049 He0araTo 3 HUX YiTKO pO3yMi€ i BHKOPHUCTOBYE MPH PO3B’SI3yBaHHI 3a7ad Te, M0 B IUX GopMyiax mig a i f
MOJKHA PO3YMITH HE TUTBKH OKPEMO B3ATi KyTH, ajie i BCAKI BUPa3H, M0 MICTATh y co0i kytu. Came ocTaHHS oOcTaBUHA
1 Ta€ MOXKIIMBICTD CIIPOIITyBaTH PO3B’A3aHHS 0araTboX 3a1ad.

. . . 1 . 11
Ipuknan 1. Kytu a i f — nonaTHi ToCTpi; COS @ = > cos(a+ip) =— e Busnauutu cos f3.
3a dopmymnoro cos(a + f) = cosa cosf3 — sinasin 8

1 1 1. 1 1 W3 .
MaCMO—a—;COSB— 1—5 smB.a6o—E—7cosB—7smB,

a6o —11 = 2cos B — 8v3,/1 — (cos £)?, a6o 8v3,/1 — (cos )% = 2cosfB + 11, a6o 192 — 192(cos §)? =
4(cos ) + 44 cos B + 121, abo 196cos?p + 44 cosf — 71 = 0,
3BiIKH

—22+v484 + 13916 —22+£+v14400 -—-22+120

196 196 196
OCKIJTbKH 32 YMOBOIO KYT [§ — TOCTPHH KYT, TO

224120 98 1
0sf=—196 =296 2

Aze 1o 3aa4y i moaiOHi 1o Hel 3a1avi MOKHA PO3B’A3YBaTH PalliOHAIBHIIINM CIIOCOOOM.

CyTb mporo croco0y B TOMy, 11100 3acTOCyBaTH (OPMYIIH JOAABAHHS JI0 3aJaHUX KYTiB.

s uporo Tpeba Hacammepe[ MoJAaTH IIyKaHUH KyT SK anreOpaidHy CyMy AaHUX KyTiB. Y HaIIOMy MpPUKIaAi
JAHUMH 32 YMOBOIO 3aja4i € Kyt « i a + [, wykanum € kyt 5. llykanuii KyT uepe3 3aaHi BUpaxaeTbes Tak: ff =
(a + B) — a. 3acTocoByroun TeOpEMY IOAABAHHS IJIsi KOCHHYCA, MATHMEMO:

cosf =

11 1
cos[3=cos((0(+[3)—oc) =cos(a+B)cosa+sin(a+[3)sinoc=—T*;+

11 1 5V3 4/3 49 1
. _
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METOJUYHI OCOBJHUBOCTI TOTOKHUX IIEPETBOPEHb
PALIIOHAJIBHUX TA IPPAIHIOHAJIBHUX BUPA3IB
Mapuyk Oxcana BanepiiBHa, cTyaeHTKa
Benemko Amurpo TumodiiioBuy, KaHauIaT nea. HayK, npodgecop
Pienencokuii depocagnuii cymanimapHnuil ynieepcumem
Posxpumo axmyanvHy npobiemy po36’aA3y8aHHA 3a60aAHb, NO8 A3AHUX i3 PO3YMIHHAM MOMONCHUX NepenmeopeHd
PayionantbHux ma ippayionaibHux 6Upasis
Knmiouogi cnosa: momooichi nepemeopents payionaibHux ma ippayioHalbHuX 6upasie, Memoouxka HAGUAHHS
MOMOJCHUX NEPEeMBOPeHb PAYIOHAILHUX MA IPPAYIOHAILHUX 8UPA3I6, CNOCOOU MOMONCHUX NEPemEOPeHb
BuBueHHS MaTeMaTHKH B KJIacaX MaTeMaTHIHOTO Ta (hi3WKO-MATEMAaTHYHOTO MPOQiIiB Moisirae y 3a0e3neycHHi
3araJbHOOCBITHBOI Mi/ITOTOBKY 3 MaTeMaTHKH, HEOOXIMHOI A YCHIIIHOI caMopeari3alii 0coOMCTOCTI y TUHAMIYHOMY
COLIlaJIbHOMY CepeIoBHIL, 11 comiaizalii, i 10CTaTHHOI [yl YCIIIIIHOTO BUBUCHHS (PI3WKM Ta IHIIMX, B MEPLIy 4Yepry,



36 Marepianu VII BeeykpaiHcbkol HAYKOBO—IIPAKTUYHOI KOH(MEpEHIIT

NPUPOJHUYNX IIPEAMETIB, MPOJOBXKECHHS HaBUYAHHSA y BHINIMX HABUAJBHMX 3aKIaJax OCBITH 3a CIIEIiadbHOCTSIMH, abo
Oe3mocepeIHbO OB’ SI3aHUMHU 3 MaTEMaTHKOI0, ab0 3a CIemiaJbHOCTAMH, ¢ MaTeMaTHKa Bilirpae poiib amapary yis
BUBYCHHS I aHAJII3y 3aKOHOMIPHOCTEH peaJbHUX SBHII i MPOIIECIB.

Martepian, noB’s3aHUA 3 paliOHAJHPHUMH Ta IppaliOHANFHAMH BHpPa3aM{, CTAHOBUTH 3HAYHY YaCTHHY
MIKITBHOTO KypCy MaTeMAaTHKH. Y IIKOJNI paIliOHATBHUM Ta ippalioHAIFHUM BUpa3aM NPUAUIIETHCS JOCHTH MAallo
yBaru. [Ipore 3aBmamHs mo Temi "Pamionanphi Bupasu" Ta "IppamioHanbHi BHpaszn" 3yCTPiHalOTBCS HA BCTYIMHHX
iCIIUTax, i BOHM JOCHTh YaCTO CTAIOTh "KaAMEHEM CIIOTHKaHHS'".

ToMy npu CcHpolleHHI paliOHATBPHUX Ta ippaliOHAJIFPHUX BHpa3iB B INKOJI 3aCTOCOBYIOTHCS TOTOXKHI
NEpETBOPEHHS, aje HaiuacTille BHHUKAIOTh IOMMJKH, SKi 3a3BM4Yail TOB’sI3aHi 3 HENpPaBWIBHO MiAiOpaHUMU
¢dopMmynamMu B TIpoleci TOTOKHHUX HEPETBOPEHb. TOMYy HEOOXiIHO PpO3MNIAHYTH Taki CHTYyallii, MOKa3aTH SK IX
pO3Mi3HaBAaTH i SIK 3 HAMH MO’KHa OOpOTHCSI.

ToOTOXHI TNEpeTBOPEHHsSI PALliOHAIBHUX Ta IppallioHaJbHUX BHpPa3iB pO3MIAAAIOTHCSA K eQEeKTUBHHI 3aci0
(opMyBaHHS B YYHIB CHCTEMH MaT€MaTHYHHX 3HAHb, YMIHb 1 HaBHYOK, MAaTEMaTHYHHX METOMIB IOCIIKEHHS SK
3aco0y iX MaTeMaTHYHOTo pO3BHUTKY. lIpoTe, He 3BakaloyM Ha TOCTiHE yIOCKOHAIEHHS (GOPM 1 METOHmiB poOOTH
BYHTEIIB, aHANI3 MPAKTHKN HABYAHHS IMOKA3aB, [0 B YMiHHI YYHIB IIPH TOTOXHUX IIEPETBOPEHHIX PaliOHAIHHHUX Ta
ipparioHaTFHIX BUPA3iB € MPOTAJIIHH.

Bennke 3HaYeHHS 7151 pO3BUTKY HMOHATTS ippariioHansHoro yrcia Manu npari Cresina, HeroTona, Jlefibnina [5].
OCTaTOYHOTO PO3BHUTKY TEOPisl ippamioHaTIbHUX YHCENT Ha0yIa TIIBKU y IpyTii momoBuH XIX CT. y mpamsix HiMEIbKUX
maTtematHkiB Jlenekinma, Kantopa i Belieprurpacca.

OOrpyHTYBaHHIO 3MICTy METO[IB, 3ac00iB, opraHizaiiiHux (opM HaBUaHHS Ta AaKTUBI3aIll Mi3HABAIHHOI
nisutbHOCTI mpucBstueHi podot M.I. Bypmu, M.I. XKangaka, M.S. Irnarenka, I'.Il. bes3za [2], 3.I. Cnenkaus [6],
T.M. Xmapu, M.1. Illkins ta iHmumx.

AKTyanbHICTh JOCHIDKEHHS 3yMOBJICHA THM, IO BiIOMi CIOCOOW HABUYaHHS YYHIB BHKOHAHHS TOTOXHHX
MIEPETBOPEHB PalliOHATBHUX Ta ippallioHATbHUX BHPa3iB HE MPUHOCSTH YCHIXY, ICHYI0Ya METOIMKA HEJOCTATHSL, PO IO
CBIUaTh Pe3yNbTaTH BUITYCKHUX Ta BCTYNMHUX icmuTiB. OTXe, TeMa IIi€i poOOTH € aKTyalbHOIO 1 B IDIaHI POPMYBaHHS
BCEOIYHO PO3BHHYTOI OCOOMCTOCTI y4HS, MEPEAyCiM Yy PO3BHTKY HOTO JIOTIYHOTO, KOHCTPYKTHBHOTO MHCICHHS,
aANTOPUTMIYHOI Ta iH(popMamiiHOi KynsTypr. Ha akTyanmpHICTH TaHOI MPOOIEMHU TaKOK BKa3ylOTh MPOOIEMH MIKLUTEHOT
NPaKTHKH: 3aBAaHHA, MOB’SI3aHI 3 PO3YMIHHAM TOTOXKHHX IEPETBOPEHb pAlliOHATBHUX Ta IppaliOHAIBHUX BUPA3iB,
4acTO TPAIUISIOTHCS Ha MIKUTBHUX ONIMITiaaX pi3HUX PiBHIB, Ha pi3HOMaHITHUX KOHKypcax. [IoTpiOHO 3BepHYTH yBary
Ha Te, IO PE3YJIbTaTH 30BHIIIHBOTO OLHIOBAHHS IMOKA3ajM, W0 3HAYHHMX TPYIHOILIB BUKIUKAIM B Y4YHIB TOTOXHI
MEPETBOPCHHS palliOHANILHUX Ta ippaiioHaabHUX BupasziB. ToMy HaMu Oyjio 0OpaHO caMe IO TeMy JJIsS HAIHCaHHS
MaricrepchKoi poOOTH.

Mera nociipkeHHsT — PO3pOOUTH 1 TEOPETUUHO OOIPYHTYBATH METOIMKY HaBYaHHS TOTOXHUX NEPETBOPEHb
palioHaIbHKUX Ta IPPAIiOHATBHUX BHPA3iB B IIKOJII, @ TAKOXK BUSBUTH MOXKJIMBOCTI BUKOPUCTAHHS 3arajbHUX CIIOCO0IB
TOTOXHHUX IIEPETBOPEHb.

lNmore3a nocmipkeHHS HONATae B TOMY, IO 3aCTOCYBaHHS PO3POOJIEHOI CHCTEMHM LITbOBHX 3aBJaHb HpPHU
BUBYCHHI TOTOXXHHX TEPETBOPCHb DAIliOHANBHMAX Ta IppalliOHANbHUX BUPA3iB MiABHIINTH PiBEHb 3HAHb, BMIHb Ta
HaBUYOK YYHIB, CIPUATHUME paIliOHAJIHHOMY BHOOpPY, 3aCTOCOBYBATH Di3HI METOAM TOTOXXKHHMX IEPETBOPEHBb, Y TOMY
YHUCTI Ti, SIKI He OYJIH PO3TIITHYTI B ITKITBHUX IMiAPYIHUKAX.

Po3pobOka caMoCTiiTHEX Ta KOHTPOJIEHUX POOIT s 7 Kiacy
. Camocriitaa po6ota Ne 1. Yucnosi Bupa3u. 3HaYCHHS YHCIOBUX BUPA3iB.

. Camocriiina podora Ne 2. Bupasu i3 3MiHHUMH.

. Camocriiina podora Ne 3. ToToxHI IepeTBOPEHHS BUPa3iB.

. Konrponbha po6ota Ne 1. Yncinosi Bupasu. Bupasu i3 3MiHHEMH. TOTOXHOCTI.

. Camocriiina po6ota Ne 4. CreriHb 3 HATypaJbHUM [TOKa3HUKOM. MHOKEHHS 1 A1JICHHS CTCICHIB.
. Camocriiina podora Ne 5. ITigHeceHHs 10 cTeneHs H00yTKY 1 cTerneHs.

. KorrpoxnpHa podota Ne 2. CtemiHp 3 HATYpaIbHUM MOKa3HUKOM. Jlii 3 CTeTreHsIMI.

. Camocriiina po6ota Ne 6. OmHOWIEH 1 HOTO cTaHAAPTHUH BUIIL. MHOXECHHS OJJTHOWICHIB.

. Camocriitaa po6ota Ne 7. [TizHeceHHs OTHOYICHA JIO CTEIICHS.

10. KonrponbHa pobota Ne 3. OgHOowIeHH.

11. Camocriiina po6ota Ne 8. [liqHeceHHs 10 KBaapaTa CyMH 1 Pi3HHUII IBOX BUPA3iB.

12. Camocriiina po6ora Ne 9. Po3knaiaHHs Ha MHOXHHKH 3 JIOIIOMOTOI0 (OpMyJ KBajapara CyMH 1 KBaJpaTa
pi3HUII.

13. KontponbsHa po6ota Ne 4. KBaapaT cymu 1 KBaapat pi3HUII.

14. Camocriiina po6orta Ne 10. MHO>XeHHS pi3HHUII JBOX BHpa3iB Ha iX cyMmy.

15. Camocriiina po6ota Ne 11. Po3kiaganas pi3HMII KBagpaTiB HA MHOXXHUKH.

16. KontponsHa po6ota Ne 5. PizHuris kBaaparis.

17. Camocriiina po6orta Ne 12. Po3kiaganHs Ha MHOKHHUKH CYMH 1 pi3HHUII KyOiB.

18. Camocriiina po6orta Ne 13. Po3kiajaHHs MHOTOYICHA HA MHOYKHHKH 3 BUKOPUCTAHHSM JICKIJIBKOX CITOCOOIB.

19. KonTponbHa poboTa Ne 6. DopMyii CKOPOUEHOTO MHOXKEHHS.

Po3poOka caMOoCTIHHHMX Ta KOHTPOJILHUX POOIT JuIs 8 Kitacy

1. Camocriitna po6ota Ne 1. PartioHanbHi BUpasu.

2. Camocriiina po6ora Ne 2. Panionanbshi 1po6u 1 IX OCHOBHI TOTOXKHI IIEpPETBOPEHHSI.

01N LN AW —

Nel
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. Camocritina po6ota Ne 3. Cyma i pi3HHIIA pamioHaTBHUX APOOiB.

. Kontponbaa pobora Ne 1.

. Camocriitaa po6ota Ne 4. JIoOyTOK i 9acTKa pamioHaJIsHUX APOOiB.

. Camocriitaa podota Ne 5. ToToxHI IepeTBOPEHHS palliOHATBHAX BHUPa3iB HA OCHOBI MPaBWI apUPMETHIHHX

AN bW

bishid

7. KontponpHa pobota Ne 2

8. Camocriiina po6ota Ne 6. ApupMeTHyHNN KBaIpaTHUI KOPiHb.

9. Camocriitna po6ota Ne 7. [lepeTBopeHHs BUpas3iB, sIKi MICTITh KBaJIpaTHI KOPEHI.

10. KonTpomnbHa poboTa Ne 3.
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STUDYING ENGLISH VIA THE INTERNET
Medvedieva Svitlana, English language teacher
Vinnytsia National Technical University

Internet gives modern students a great number of ways of studying foreign languages. The World Wide Web
offers many educational resources that can be widely used for studying the language on-line under the guidance of
qualified tutors. This process has both its pros and cons. But it can be rather effective and beneficial providing special
conditions are met.

Key words: computerisation, computer technologies, Internet resources, on-line teaching projects, on-line
studying, language schools, distance education, language exchange.

The most essential and determining modern technological advance has created opportunities for radical,
spasmodic increase of efficiency of intellectual work. A basic element of modern information technology is
computerisation, which is considered to be a nucleus of the fast developing technological revolution. The computer has
penetrated practically into all spheres of activity of the man. Nowadays it can also serve as the means for learning
foreign languages on-line.

However, this process has both its benefits and drawbacks. On the one hand it provides accessible education to
students in rural areas. Besides a person has an opportunity to learn at his/her own pace adjusting the lessons to his/her
own schedule. Time flexibility also gives the opportunity to interact with other students taking the same course. In
many ways online courses can be more cost effective, as there is not as much of a necessity to have to purchase
textbooks or audio/video materials. Often the required materials are available online, or are included into the tuition.
Many of the English courses come with the software.

On the other hand, students should be highly motivated and disciplined as it is more difficult to study on one’s
own especially from a home setting. The absence of in person interaction can also be a drawback. If you are not around
other students who are learning English as well or speak English then you will have a tendency not to practice what you
are learning. Moreover, you have to be sure that you have a computer that is going to allow you to utilize all of the
resources that may be available to you. Plus you want to be able to make use of high speed Internet.[1]

Nowadays there is a great number of on-line language schools. Among them are: British Council Centre
(learnenglish.britishcouncil.org), BBC Learning (bbc.co.uk), the London School of English (londonschool.com), ESOL
Courses (esolcourses.com), English-Classonline (english-classonline.com) and others. They not only provide a range of
materials of high level but organise the process of on-line studying based on the level of knowledge of every listener.
The process of teaching is organised in the following way: every participant is given a personal teacher who is to guide
you through the learning process, to explain the material and to estimate your progress. You may address your teacher if
you have problems. The used learning materials are: textbooks and audio/video materials of Oxford University Press,
Cambridge University Press, Longman and other highly respected publishing houses; manuals for distance education,
games, computer multimedia courses. They are sent to your e-mail address. You do the test task and send it back to
your teacher. The teacher checks, analyses the mistakes, estimates your progress and advises what material should be
revised or paid special attention to. In the end you have a final test. According to its results you’ll get the certificate that
confirms that you have completed the language courses.
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