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CTBOPEHHS KOMILIEKCHOI HABUAJBHOI CUCTEMHU
IS TIIBUIIEHHS IKOCTI MIAI'OTOBKU KYPCAHTIB
HA MTPUKJIAJI KYPCY COEPUYHOI TPUTOHOMETPII

Kpasuosa JI.B., Kamincoka H.I'., Ilynacea I'.B.,
Xepconcwkuii 0epaoicasruil MOpCoKULl iHCmMumym

Ocnosna mema komn'tomepusayii npoyecy HAGYauHs — ye NIOGUUYEHHS eherxmueHOCmi
yvo2co npoyecy. OOHuM i3 207106HUX NOKA3HUKIE epekxmusHocmi € AKicmb 0CBOEHHS.
mamepiany, wo MONCHA OOCICHYMU 3d OONOMO20I0 CYYACHUX NPOSPAMHUX 3ac00i8. V
pobomi npedcmasiena romniexcna uaseyanona cucmema (KHC), na niocmasi skoi
po3pobreno naguanvry cucmemy xypey « Cpepuuna mpueoHomempisiy.

Ha ronxpemnomy npukiadi NOKA3GHI MOXNCIUBOCMI BUKOPUCIAHHS  eeKMPOHHUX
mabauys Excel onsa niosuwenns epexmueHocmi Hag4amms.

Kniouogi cnosa: xomniexcha HaguanvHa cucmema, Komn'tomepuszayis, egexmuenicmo
HABYAHHSL.

Beryn.  BukopuctanHsS — cydacHUX — KOMITIOTEPHUX — TEXHOJIOTIH Yy
HaBUYAJHLHOMY TIPOIIECi € OJHI€I0 3 OCHOBHHMX 3a/lad HaIliOHAIBHOI TMpOTpaMu
indopmaTu3zaiii ocBiTH. 30KpeMa, IIe CTOCYEThCS BIPOBAKEHHSI KOMIT FOTEPHUX
3aco0iB HaBYaHHS TMPU BUKIAJAHHI OYIb-SIKOI IUCHUIUTIHU. TOMYy CTBOpEHHS
MTPOTPaMHO-METOAMYHOTO KOMIUIEKCY AUCITUTUTIHYU € BOXKJTUBUM KPOKOM Ha MIISAXY
BJIOCKOHAQJICHHSI CUCTEMHU TIATOTOBKH (DaxXiBIIs.

AKTyaJbHIiCTh gocjigkeHHs. CaMe 1Mo coOi BUKOPUCTAHHS KOMIT I0Tepa
SK JIpyKapCchKOl MaITMHKW Ta IIBUIKOTO KaJbKyJIsITOpa IIe He 3ade3reuye
JIOCTaTHIM pPiBEHb BIIPOBA/DKEHHS CyYaCHHUX TEXHIYHHMX 3ac0o0iB y HaBUYaJbHHM
mpoIriec, aje SKIIO IMiIXOAMTH 10 i€l mpoOjaeMu TBOPUYO, TO MOXKHA OTpUMATH I
Kpami pe3ynbTaTd. JIOMOMOTTH KypCaHTy y BHUBYEHHI OyIb-SKOI JUCIMILTIHA
MOXK€ KOMIUIEKCHMM TiaXiJ A0 HaBYaHHS, METOI SKOro OyJje IIiABUIIECHHS
e(heKTUBHOCTI 3aCBOEHHS Marepialy, 0 Moxe OyTH 3abe3nedeHo JIOTIYHOIO
B3aeMoJi€l0  (yHIAMEHTATBHUX AWCHUILTIH. ToMmy po3poOka Ta CTBOpPEHHS
HaBYAJIHHOI CHCTEMH 3 BiJIIMTOBITHOTO KypCY € AYXKE aKTyalbHAM MMHUTAHHSM, SKIIIO
BUKJIQJIay € 3alliKaBJICHUM Yy pe3yJIbTaTax CBO€I Tpalli Ta Ma€ JIOCBIiJl CITKyBaHHS
3 KOMIT FOTEPOM.

vy CBOI JIOTIOBI Il «ITemaroriuni npobyeMu BIPOBAKEHHS
aBTOMATU30BaHOTO Cepe/IOBUINA HaBYaHHS MPU MIATOTOBI (haxiBI[iB MOPCHKOTO
broty» Ha HaykoBii KoH(epeHlii «Cy4yacHi HayKO€MHI  TEXHOJOTii»
O.H. KacesaHoB kazaB: «HoBI MOXIHMBOCTI 3aco0iB-HOCIIB BH3HAUalOTh HOBI
iHpopMarifiHi TEXHOJOTil y SKOCTI MPHHIIMIIOBO HOBOI'O Ta MIITHOTO 3aco0y
Mi3HAHHS, ... aje KIach4yHa IMATOTOBKA KYpPCAHTIB y MOPCHKHX HABYAIBHHUX
3aKjajgax BijcTae Big cydacHux BuMor» [1]. OcHoBHa MeTa Komm'toTepm3arlii
IpoIiecy HaBYaHHS — IIe IIJBHUINEHHS e()eKTUBHOCTI mporo mpouecy. OgHuUM 3
TOJIOBHMX IOKa3HUKIB €(eKTUBHOCTI € SKICTh OCBOEHHS Marepiaily, IO MOJXHA
JOCSITHYTH 32 JIOMIOMOTOI0 Cy49acHUX MPOTPaMHUX 3ac00iB. 3BICHO, HA JaHWH Yac
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BXK€ ICHye OaraTo pI3HOMaHITHMX TPHUKIQJAHUX TporpaMm, SKi po3podiieHi
mporpamictaMu-TipodecioHaaMi, 30KpeMa CHCTEeMH TATPUMKH HaBUaHHS,
Bi3yasizalii Marepiainy, KOHTposto 3HaHb [2]. Lle MoxyTep OyTH sIK mporpamu
3arajilbHOTO THUITY, Y SIKAX MPOTIOHYETHCS HATTOBHEHHS BiMTOBITHUM 3MIiCTOM, TaK ii
CIeliayli30BaHl TAKeTH 3 OKPeMHX AUCIUILIIH. AJle y KOXHOTO JOCBITYEHOTO
BHKJIaJa4a € CBI IOTJISA] Ha Te, K Tpeba IPEACTAaBHTH MaTepiai, sSK HOro
3aKpIMUTH TPAKTUKOIO, sIKi (OPMH Ta METOIW KOHTPOJIK BUKOPHUCTOBYBATH.
CTBOpHTH CBIfi KOMILIEKC 3 JUCHUILTIHA BIATOBIIHO 0 OCOOMCTOTO MOTJISTY — 1Ie
JOCTATHBO MPOCTO ISt PO eCIOHATTEHOIO BUKIIa1a4a.

Buxnan ocHoBHOro martepiagay. OOMexeHHS ay JUTOPHOTO Yacy, HaJaHOTO
y BIJIIOBIIHOCTI 3 HAaBYAJIbHUM TUTAHOM Ha BHBYEHHS KOHKPETHOI TUCIMILTIHU, He
7a€ BUKIAMA4YeBi MOXIHWBOCTI 3YMWHSATHCS HaA JETANSX PO3TIISSHYTHX TIOJIMH,
mporieciB, sBUIl. YacTo HaBITh BIABEJCHWM Ha JUCHUIUIIHY Yac He
BUKOPHCTOBYETHCS 3 MAaKCUMAJILHOIO Bifmadero. J[o Toro x Cimiji BpaXyBaTH, 1110 Y
CTyJIeHTa TIp¥ BWKOHAHHI TPAKTHYHUX PO3PaXyHKOBHX POOIT He 3aBXKIU € TIiJ
PYKOIO MOTPIOHUM TEOpPeTUUHHMI MaTtepiai, 0 MICTUTh HeoOXiaHy iHQopMallito.
Kpim Toro, BukoHaHHS poOIT 31 CMEUUCIUILIIH, SK TPABUJIO, CYTTPOBOIKYETHCS
BEJIMKOIO KIUIBKICTIO PYTHHHHX PO3paxyHKIB, IO BIiJABOJIKAE yBary BiJ CyTi
JOCITIDKYBAHOTO mpoliecy. | HapemnTi, Bi3yasi3alis JOCTiHKYBAaHOTO IPOIecy, 1o
MiATBEPKYE TPUHIUIT «Kpalle OJWH pa3 MOOAYUTH...», CIPHUSIE MPABUIHLHOMY
PO3YMIHHIO CaMOro IpoIecy 1 pe3yJbTaTiB PO3paxyHKIiB, a OTXKe, B KiHIIEBOMY
IIJICYMKY, ITIABUIIICHHIO PIBHS IIATOTOBKH (paxiBiig. TaKUM YUHOM, SIKIIIO HAITAM
MIPIOPUTETOM € TIIJABUINEHHS SKOCTI OCBITH, MH HEMHHYYE HPHUXOJIAMO O
HEOOXI1THOCTI CTBOPEHHsI KOMIUTeKCHUX HaBdanbHUX cucteM (KHC).

[TpomoHyeMO cucTeMy, SKY MOYKe BHKOPHWCTOBYBATH BHUKIAmad OYIb-sKOI
TUCIUTUTIHU, Ta PO3TISHEMO 1i Ha TPHKIaAl Kypcy cephydHOl TPUTOHOMETPIi.
3HaHHS CHEPUIHOI TPUTOHOMETPii € OCHOBHUMH TIPH PO3B’S3aHHI TIPAKTHIHHX
3a71a4 MOPChKOT acTpOHOMI1, 3a/1au CyJHOBOAIHHS Ta reofe3ii. KypcanTtu Ta kagetu
MK XJIMI 3unailiomnsaTeess 3 Iieto TeMorwo Ha mpeaMerax «Cdepuana
Tpuronometpisi», «MOC (MaremaTnuHi OCHOBHM CYIHOBOAIHHSN)», «Mopchka
aCTPOHOMIsD».

Metoanuni BumMorn Ta ocooauBocti KHC. HasuyanpHa cucrema
00OB'SI3KOBO MICTUTh TEOPETUYHUN MaTepiaa 1 3aBOAaHHS Ui TPAKTHYHOIO
BUKOHAHHS 3a TeMaMW ITUCIUIUIIHHU, IO BUBYAIOTHCS. Y TIpOIeci BUKOHAHHS
MIPAKTUYHUX 3aBJIaHb 32 (PI3HIHOIO MOJAEIITIO OYIyEThCS MaTeMaTUIHA MOJIEND, 110
MIPEJCTABIsIE COOOK  pPsSIA  pPO3paxXyHKOBHUX (GOPMYT Yy  BIANOBITHOCTI 3
XapaKTEPUCTUKAMU 1 BIIACTUBOCTSMHM JIOCHIKYBAHOTO SIBHINA YU TIporiecy. Sk
IHCTPYMEHT pO3paxyHKY, JAOLIIFHO BUKOPUCTOBYBATH elleKTpoHHI Tabnuii Excel,
0 € JIOCTYITHOIO TIPUKJIATHOI MPOTPaMO0 JJisi OyIb-SKOTO KOPHUCTYBada, TOMY
OJTHUM 3 HEOOXiTHWUX eJIEeMEHTIB MPOMOHOBAHOI HABYAIBHOI CUCTEMHU € TIaKeT
po3paxyHkiB B Excel. Otpumani B Excel pesynbrat po3paxyHkiB 6e3mocepeHbO
MOB'sI3aHl 3 IIIe OJHUM eJleMeHToM cuctemMu — Flash-monynem, sikuii HaodHO
BiJIoOpakae 3aJeXHICTh pe3yJIbTaTiB BiJl BXiAHUX MapaMmeTpiB. Hapemri, octanHii
etan miarotoBku 3a gomomororo KHC — mepeBipka oTpuMaHuX 3HaHb
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TeCTyBaHHSIM, Hampukiaa, Ha 6a3i MyTest 3, sika Ge3KOIITOBHO MPOTMOHYEThHCS
BCIM Oa)KarouuM.

O06’enHyrOYM BCl €JIeMEHTH BUBUEHHS Ti€l YW 1HINOT TUCHWIUIIHU, MOXHA
posrasHyTd Taky cTtpyktypy KHC, Ha mimcraBi sikoi po3poOiieHO HaBYalIbHY
cucteMy Kypey «CdepudHa TpPUTOHOMETPIs.

COEPHYHA TPUTOHOMETPIA

A 4

TEOPETHYHHH ITOCTAHOBKA BI3YAJII3ALIIA
MATEPIAJ IIPAKTHYHOI (FLASH — MOJIYJIb)
341441
o« T
ITOBYJIOBA MATEMATHYHOI BUKOHAHHA
MOJEI PO3PAXYHKIB

| |

INEPEBIPKA 3HAHb (TECTYBAHHA)

Pucynox 1 — KommnekcHa HaB4danbHa cucteMa «CeprdHa TPUTOHOMETPIs

PeanizyBatu 1110 CTPYKTYpy AOCHUTH MPOCTO, BUKOPUCTOBYIOYH HABITH Power
Point. [locratapo Ha crnaiifi, Ha sikomy niepepaxoBani mi enemenTd KHC, 3pobutn
rineprnocuiIaHHs Ha BIJMOBIIHI TOKYMEHTH, 1 KypCaHT 3MOXe CaMOCTIHHO MPOUTH
BCl KPOKH IMJATOTOBKH 3 JIaHOI TEMH. 3BICHO, BHKIAJa4 IOBHHEH pETENHHO
MiATOTYBATH K TEOPETHYHHUMA MaTepial, TaK 1 MPaKTUYHY peaizallilo MpUKIary.

Po3pobiiennii TakMM YUHOM KOMTIUIEKC JTO3BOJISIE€ TPEJCTABUTH TEOPETHUIHI
BIJIOMOCTI, MPAaKTHYHI PO3pPaxXyHKH Ta Bi3yalli3allilo pe3yibTaTiB K €IUHE IiJe.

Sk Bxe Oyno osHaueHo, Oynyemo KHC «Cdepuuna tpuroHomeTpis».
OcHOBHUM 00’€KTOM BHBYEHHS € CPepUUHUN TPUKYTHHK, a TOMY TIPW BUKOHAHHI
BIIpaB KypcaHTH (OPMYIOTh TIOHSTIHHWE arapaT, BUaThCs PO3Mi3HABATH THITH
chepUUHUX TPUKYTHUKIB, BUBOJWTH CITiBBITHOIIIEHHS MiX HOTO elleMeHTaMHu Ta
BHUKOPHCTOBYBAaTH iX JUISI pO3B’si3aHHS C(hEepUYHHX TPUKYTHUKIB, a IOTIM
3aCTOCOBYIOTH OJIep’KaHi 3HAHHS TIPHW PO3B’sI3aHHI NMPAKTUIHUX 3a1a4. MeToauka
BUBYCHHSI CPepUUHOT TPUTOHOMETPIi Oy Iy€ThCS HA TaKUX 3acanax [3]:

- OXOILJI€HHS BCIX HAUTUMIOBIIIKX 32734,

- JIOCTaTHS KIJTBKICTh OJHOTHIIHUX 3a7a4d Ta OOOB’S3KoBa IepeBipKa

oJlep)KaHUX Pe3yJIbTaTiB;

- TPUKIJIATHA CIIPSIMOBAHICTb.

OcHOBHUH aKIEHT y po3B’sd3aHHI 3a7a4 TpeOa MPUIITUTH PO3YMIHHIO CYTI
3a/1adi, aJrOpUTMY i1 PO3B'sS3aHHS, TOMY, BPaXOBYIOUYH MOXIIUBOCTI €JIEKTPOHHUX
tTabnwmk Excel, sKi € TOCTYyMTHUMH KOXHOMY KYPCAHTY, MPOTIOHYEMO METOJHUKY
pO3B’si3aHHS BKa3aHWX THWIIIB 3a/ad, a camMe — TIPOBEJEHHS PO3PaxyHKIiB 3a
JOTIOMOTO0 CYYaCHUX KOMTI FOTEPHUX TEXHOJIOTH.
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Bynp-sikuii cepruHnii TPUKYTHUK CKIIaIa€ThCs 3 TPhOX CTOPIH (a, b, ¢) Ta
TproX KyTiB (A, B, C), gki B 3a1auax HailluacTillle 3a1al0ThCS TPagyCHOIO MipOIO.
Po3w’si3ati  cepuuHmii TPUKYTHHK — II€ O3HAYae€ 3a BIJOMHUMH TphOMa
TapaMeTpaM¥ 3HAWUTH iHIIT HOTO eTeMEHTH.

[Tepmm KpoKOM pO3B’sI3aHHS 3a71a4i € BU3HAUCHS THITY. Y Ci 3a/1a4i YMOBHO
JUISATHCS HA IIICTh THUIIIB, Y 3aJIEKHOCTI BiJ KOMOiHAIIIT ITapaMeTpiB TPUKYTHUKA B
YMOBI.

Jlani Tpeba 3poOHMTH IepeBipKy, UM 3aJOBOJBHSIOTH BXIJHI JaHI yMOBaM
icHyBaHHSI c(epHYHOr0 TPHUKyTHHKA, BUKOHATH Oe3locepenHe OOUYMCIICHHS 3a
(dbopmynamu Ta 3poOUTH TIEPEBIPKY OJIeP)KAHNX 3HAUYCHb.

PosrnsiHeMo ovH 3 THTIIB 337124 HA PO3B's3aHHS C(DePUIHOTO TPUKYTHHKA.

3anaua.

Po3B'si3aTH TPUKYTHHK, SIKIIIO 32/]aHO TPH HOr0 CTOPOHM:

a=72°41", b=69"54", ¢=3954".

Po3B'sizanus.

BignosinHO 10 yMOBM 3a/aui HEOOXIJHO 3HAUTH KYTH I[OTO TPUKYTHUKA
A, B, C.

Hactynuuit apkym Excel npocrtatHpo TmOBHO BifgoOpaxye Bci eTanu
PO3B’SI3KY IIi€l 3a1aui.

1. ITepeBipka yMOB icHyBaHHS c(pepUUHOTO TPUKYTHHKA.

2. IlepeBeieHHS] XBUJIMH y TPayCH.

3. TlepeBenenHs rpamycHOl MipH KyTiB y paliiaHHy.

4. BukopucTaHHSI PO3paxXyHKOBUX (OpMyN cPeprdHOT TPUTOHOMETPIi st
3HaxXo/mkeHHs KyTiB A, B 1 C (Tomy Tpeba o0uunciuTu ckianoBi hopmyn):

cosa—cosh-cosc

cos A = : - ,
sinb-sinc (1)
cosb—cosa-cosc
cosB = - - ,
sina-sinc (2)
cosc—cosa-cosh
cosC = : (3)

sina-sinb

5. BukopucTaHHS 3BOPOTHUX TPUTOHOMETPUYHUX (PYHKIINA JUISI OTPUMaHHS
3HAUeHHS KyTiB y pajliaHax.

6. [lepeBenenHs pafiaHHOI Mipd BUMIPEHHSI KYTiB y TPaayCHY.

BianoBiab: KyTH cpeprUuHOTO TPUKYTHUKA €

A=758°57", B=99°30", C =485’
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[TepeBaroro MPOTIOHOBAHOTO METOAY € Te, IO JJIS PO3B’S3aHHS 1HIIAX
3a7a4 1IOTO THUITY JIOCTaTHBO TiJbKI BBECTH HEOOXiAHI naHi, B yapyHku B2, C2,
E2, F2, H2 Tta 12, ToOTO 3HaueHHS CTOpIH CQEPUYHOrO TPUKYTHHKA, SKI
3aJIOBOJTBHSIIOTH  YMOBaM iCHYBaHHS C(EepUIHOTO TPUKYTHHWKA, SIK MITTEBO Y
gapyakax B18, C18, E18, F18, H18 Ta 118 3’saBisTbcst pe3ynbTaTd OOYHCIICHD,
TOOTO 3HaYEHHS KyTiB TPUKYTHUKA Y HEOOXITHIN (hopmi.

UuTad MoMiTUTH, IO HA CKPUHIIOTI (pHC. 2) apKyIli eleKTPOHHOI KHUTH
MalTh Ha3By: (a, B, ¢), (A, B, C,), (A, B, ¢), (B, C, a), (A, C, B), ToOTO Ha
KOXKHOMY 3 apKyIIliB BXKe IMPOIHCAaH] aJrOPUTMH PO3B’SI3aHHS BiIIOBIIHUX THIIIB
3amay.

B9 Microsoft Excel - COEPAYHIAN TRHARY THIK

IE_] darin  MNpaska Bug BoTaska  dopmat  Cepskc JadHHeie  OkHo  Cnpaska
-8 X
NEHR SR E - F 9 =l -0 FiuE
E12 - A =(M2-MTMIA0103)
A B € D E F E} H | I
1 rpaa. XB. rpan. | xe. rpang XE.
2 3 72 41 e 53 4 ¢ 39 54
3 MepeBeneHHA B rpanycH
4z |72pE33333 | B 3,9 c | 395000
5 | NepeeepneHnna B papiaHu
E = | 126855345 | E | 1.21999 c |0 E96356
7 =
g cos(a) 029765255 sin(a) 095467
9 |cos(b) 034365962 sin(b) 093309
10 cosic) 076716515 sin(c)| 064145
11 3Ha4YeHHA KOCHHYCIB KYTIB TPHKYTHHKA
12 |cosA | 0,05645731] [cosB | 10,1883 cos C| 0741609
13 3Ha4eHHA KYTiB TPMKYTHWKa B pafiaHax
14 A | 151430895 B [ 1,33136] C | 0735331]
15 3HaveHHA KYTiB TPMKYTHHKA B rpagycax
16 A 86,7/635135 B 79,1463 C 4213135
17 rpag. XB. rpag. ¥B. rpan, HB.
18 A a5 45 B B 9 |[C 421 8 [+
Mo+ » Mhaee/ABC JABC/BCa Ak 1] i v |
[oToBD MUM

Pucynok 2 — Eranm po3B’s1i3aHHs 3a1a4i 31 cheprIHOi TPUTOHOMETPIT

TakuM dYHMHOM, TMOKa3aHO, SK eNeKTpoHHI Tabmumi Excel m03BonsIOTH
YHUKHYTH TPOMI3AKHX OOUYHCIIEHh Ta BUKOPUCTOBYBATH IPOIOHOBAHUM AJITOPUTM
JUTISL PO3B’s13aHHS OYIb-SIKOTO THITY 3a]1a4.

Matroun miAroToBIEHUH JeKIiiHUN MaTepian, po3paxyHku B Excel, Flash-
MOJYJTh TOOYIOBH C(epUIHOTO TPUKYTHUKA 3a pe3ysibTaTaMH pPO3PaxyHKIiB Ta
3aMoBHEHY cucTeMy TecTyBaHb MyTest y Burisni okpemux Qaiinis, 310paHux y
narnky, TocuTh Tipocto miarorysatn KHC, BUKOpHUCTOBYIOUH TTPOTpaMy CTBOPEHHS
npeseHTanii Power Point. Ha cnaiini mpesentartii Power Point npencrasieno, sik
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3a JOTIOMOTOIO TIiTIepIOCHIIaHb MOYKHA 3BEPHYTHCS 10 Oyab-skoro posairy KHC
(puc. 3).

rPoint - [Mpe3eHTaunAZ]

E.i] ®afin Mpasrka Bua Beraska  Gopeat  Cepewc  Mokas cnafigos  OkHo  Cnpaska BE&AHTE BONpac - X
- = - o

(]

X

-

=

=

R -

=X

e

i

w

COEPUYHA TPUrOHOMETPIA
TBIBYANIZAUIA |

™ J, g _
a (FLASH - MOOYTIb |

:
ol ¥ 'y
MOCTAHOEBRA IocHNaHHA Ha
5 @ APAKTUAYHOL | Wi
[reworaanai [ | SABANE

MOBY[OBA
MATEMATHYHOMN
MOgE

3HAHB
(TECTYBAHHH)

a

m |

E=w. . 4

Cnafia 1 ns 5 QHOPMAEHHE N0 YMON4aHHHD pyCokMiA (Poccks) ]

Pucynok 3 — Cnaiin npezenTanii Power Point 3 kypey «Cdepuuna
TPUTOHOMETPIS»

BucnoBku. Y poboTi mpencTaBieHa KOMIUJIEKCHAa HaBYallbHa CHCTEMa
(KHC), na mincraBi sikoi po3poOiieHO HaBUalibHY cucTeMy Kypey «Cdepuuna
TpUTOHOMETPis». Ha KOHKpeTHOMY TIpUKIani TpeACTaBIeHI MOXIUBOCTI
BHKOPUCTAHHS €JeKTPOHHUX TaOmuip Excel nmns migBuineHHs e(peKTHBHOCTI
HaB4yaHHsA. [IpakTW4yHa 3HAYYIIICTH PO3POOJIEHOr0 KOMIUIEKCY HE BHKJIHKAE
cymHiBiB. KoxeH BHKIagad MOXKe CTBOPHTH CBifi KOMILIEKC 3 TUCIMILTIHU TaK, SK
BiH 0a4uTh METOAMKY BHUKIAJIAHHS i€l TUCHUIUIIHK. BapTo nwuime BHUTpaTUTH
TPOXH Yacy, 00 Hajal 3HAYHO MTOKPAIIUTH MPOAYKTHBHICTh 3aHITTS.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH
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bnoTy: Matepianu HaykoBoi KoHdepeHIlii [«CydacHi HAyKOEMHI TEXHOJIOTii»]. —
Cesacromois, 2010.
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HaBYaJbHWH TTOCIOHUK. — JIBBIB: «Marnoumis marocy, 2005. — 200 c.
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Kpasuosa JI.B., Kamunckas H.T., IMyasesa I'.B. CO3JAHUE KOMITJIEKCHOM
OBYYAIOIIEM CHUCTEMBI JUIS TIOBBIIIEHUS KAUECTBA IIOJIOTOBKU
KYPCAHTOB HA TTPUMEPE KYPCA COEPUYECKOM TPUTOHOMETPUU
Ocnognoil yenvlo KomMnvlomepuzayuu npoyecca o0OyueHus S6Jsemcs NOSblUleHUe €20
aghpexmusnocmuy, 0OHUM U3 2NIABHLIX NOKA3amenell KOMOpou CUUMAemcs Kaiecmeo
yegoenuss mamepuana. B oannoil pabome npedcmasiena KOMWIEKCHAL 0byuaiowas
cucmema (KOC), rxomopas no3eonsiem He MONbKO YCOBEPULEHCMBOBAMb NPOYECC
00yuenus, HO U KOHMPOIUPOBAMb YPOBeHb NOO2OMOBKU Kypcamma (cmyoenma). Ha
KOHKpemHoM npumepe paspabomana obyyaiowas cucmema kypca «Cghepuueckas
MPULOHOMEMPUSLY, A MAKHCe NOKA3AHBL 803MONCHOCU UCNONIL30GAHUS DNIEKMPOHHBIX
mabauy Excel 0ns nosviuenus s¢hghexmusnocmu 00yuenus.

Kniouesvie cnosa: komnnexcnas obyuarouwas cucmema (KOC), romnviomepuzayus,
aghghexmuenocmo 00yuenus.

Kravtsova L.V., Kaminskaya N.G., Pulyaeva G.V. CREATION OF COMPLEX
TEACHING SYSTEM TO INCREASE THE QUALITY OF CADETS’ TRAINING
FOLLOWING THE EXAMPLE OF THE COURSE OF SPHERICAL
TRIGONOMETRY

The main goal of the computerization in the teaching process is to increase its
effectiveness, which results in the quality of knowledge perception. This paper presents a
comprehensive training system (CTS), which allows not only to improve the learning
process, but also to control the level of students’ training. As a sample a new training
system course "Spherical trigonometry"” was developed, and new options for using Excel
spreadsheets to enhance learning were presented.

Key words: comprehensive training system (CTS), computerization, effectiveness of
studying.
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