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PO3B'A3YBAHHA IPAMOKYTHUX TPUKYTHUKIB Y CYJHOBOIIHHI

Amnoraris. Y craTTi po3ryIssHYTO pO3B’SI3aHHS IPSAMOKYTHHUX TPUKYTHUKIB y CyaHOBOIIHHI. [[y1s1 ekcruyarariii mop-
CBKHX CyIeH II0TPiOHI BHCOKOKBAJII(hiKoBaHI (paxiBINi-IIpodecioHasIH, 30AaTHI KepyBaTH CYIHOM B PIZHOMAHITHHX
curyarisax. YacTuHa cuTyarriil craHIapTHa, IX IITypMaH IIOBUHEH aHAII3yBaTH IOCUTD IIBUIKO 1 TAKOMK IIBUIKO
OpuiMaTy pilleHHs. 3HAYHE K YUCJI0 CUTYAIll¥l HOCHUTH HECTAHIAPTHUN XapakKTep, 1 caMe B HUX IIEePIIOPSIHE
3HAYeHHsS HAOyBalOTh TEOPETUYHA 1 TPAKTUYHA MIATOTOBKA CYIHOBOMIIS, HOT0 3araJIbHUIN PiBEHb PO3BUTKY 1 IIPO-
decitina xyabrypa. Taka miaroroBka HemucamMa 6e3 3HAHL Teopil CYQHOBOMIHHSA, TPANMIIINHO CIUPAETHLCA HA
BeJIMKY MATeMaTUIHy 6aay. Maﬁ6yTHL0My Cy,Z[HOBO,Z[iIO HeOOXITH1 TIepIIl 3a BCe SHAHHS THX poszniniB MaTeMaTUKH,
AKl MaloTh 0e3N0CepesHbO BIHOCATECS /10 HaBiralli, J03BOJIAIOTH POSIVIANATH IPUKJIA/HI TEOPETHYH] 3aBAaH-
us1. Hanpuxiaz, Taxl posniau MaTeMaTuky, sk chepHIHa TPATOHOMETPIsI, MaTeMaTHIHA CTATUCTUKA 1 eJIeMeHTH
Teopli HAOIMKeHHs (yHKILH, YTBOPIOIOTE €IMHIHA TeOPeTHIHHI 0asnc BEUSHAYEHHS KOOPAMHAT MICLS Cy/HA 3
OLIHKOI0 foro TounocTi. PisHOMaHITHICTD MaTeMaTHYHUX NPUHOMIB IIPU PO3B’A3yBaHHI HaBIrallltHUX 3aB/aHb 1
METO/IIB IX BHPIIIEHHS, BUMArae HAIIOBHEHHS 3araJIbHOI MaTeMaTHYHOI MIITOTOBKY MIPUKJIATHUM 3MicTom. Jlisa
PO3B’sI3yBaHHS 33124 B CyTHOBOIHHI MOPSIKAM KOPVICHO 3BEPTATHCS JI0 OCHOBaM MaTeMaTtuku. CyIHOBOII1 IIOBHH-
HI BMITH PO3B’A3yBATH IIPSIMOKYTHI TPUKYTHUKH, 3HAXOIUTH BCl CTOPOHHU Ta KYTH TPHUKYTHHUKA.

Knrouori cioBa: mpsAMOKYyTHMI TPUKYTHHE, CYIHOBOIIHHS, CYIHOIIABCTBO, MOpsK, Teopema Ilicaropa,
TpAMUN KyT, KATET, TIIOTEeHy3a.
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SOLVING RECTANGULAR TRIANGLES IN SHIPPING

Summary. The article considers the solution of right triangles in navigation. The operation of seagoing vessels
requires highly qualified professionals capable of operating the vessel in a variety of situations. Some situations
are standard, the navigator must analyze them quickly enough and also make quick decisions. A significant
number of situations are of a non-standard nature, and it is in them that the theoretical and practical training
of the driver, his general level of development and professional culture become of paramount importance. Such
training is inconceivable without knowledge of the theory of navigation, traditionally based on a large math-
ematical basis. Despite the fact that now you can do any calculations with a calculator, and entrust the most
complex calculations to complex computer programs, none of the educated people doubt the importance and use-
fulness of mathematics. Thanks to her, humanity has made incredible technological progress! They were able to
build skyscrapers, create cars, mobile phones, spaceships, medical equipment and many other necessary things.
To get a popular, prestigious and highly paid maritime profession, it is necessary to thoroughly study mathe-
matics. No matter how smart modern computers are, they will be controlled by humans. The future navigator
needs first of all knowledge of those sections of mathematics which should directly concern navigation, allow to
consider applied theoretical problems. For example, such sections of mathematics as spherical trigonometry,
mathematical statistics and elements of the theory of approximation of functions, form a single theoretical basis
for determining the coordinates of the ship's position with an estimate of its accuracy. The variety of mathemat-
ical techniques in solving navigation problems and methods of solving them, requires filling the general mathe-
matical training with applied content. It is useful for sailors to use the basics of mathematics to solve problems in
navigation. Navigators must be able to solve right triangles, find all sides and angles of a triangle.

Keywords: right triangle, navigation, navigation, sailor, Pythagorean theorem, right angle, leg, hypotenuse.

HOCTaHOBKa npodsieMmu. AKTyaJIbHICTh BU-
BYEHHS JTAHOI TEMU BUKJIMKAHA THUM, II0 Ma-
TEeMATHYH] OCHOBH € HEBIJ'€MHOI0 YaCTHHOI 1HTe-
JIEKTYaJIbHOTO Oarasky cy4acHOro cyaHoBogisA. Boru
HOTp16Hl 1 17151 OBCSIK/IEHHOTO YKUTTS B CyIaCHOMY
L[I/IBlJIlSOBaHOMy CyCHlJIbCTBl 1 st IIPOJIOBIKEHHST
OCBITH IIPAKTHAYHO y BCiX cdepax JIACHKOI Tifdilb-
HOCT1, HAIIPHUKJIAL, TAKHX, SIK COILI0JIOTLsI, €KOHOMI-
Ka, IIPaBo, MEIUINHA, JeMorpadis, cy,uHOBo,uiHHH
Ba JIOTIOMOIOI0 IIPSIMOKYTHHX TPUKYTHUKIB CYIHO-
BOMIl B 3M031 po3paxyBaTu K KypcC CyAHa Ta 1 Juc-
TAHINI0 M IOPTAMU.

Anania ocraHmix mociaimykeHp Ta myOika-
mii. Ha ceorogmimuiii geHb ICHye BeJIMKA KiJIb-
KicThb myOJTiKaInif, ska 0 OXOILIIOBaJIa JaHy TeMy.
[lepermsaHyTi MyOIiKAIlil OMKUCYIOTH PO3B SI3yBAHHS
OPAMOKYTHHUX TPUKYTHUKIB. Tema maHoi cTaTTi po3-
risapganucs B npargax A.Jl. Anexcaumgpos, A.JI. Bep-
mep, B.I. Puwxur, B.A. Cvmupuos, .M. CmupHoBa,
1.B. dmenko Ta iHmmx.

Buginenns HeBupimeHuUX paHimie YacTuH
3aranpHOi mpoOsiemu. Hespaskamouwm Ha HasB-
HICTh ICTOTHHX JIOCTLIKEHb B cdepl MaTeMaTHIHOL
CTATUCTUKY, HA JAHUM Yac 3aJIUNIAETHCI aKTyallb-
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HAa Ta IIIKaBa TeMa I0JI0 PO3B SI3yBAHHS ITPSAMOKYT-
HUX TPUKYTHUKIB Y CyTHOBOIIHHI.

MeTa crarri. 3razati Ta BUIIJIUTA OCHOBHI Me-
TOOW PO3B’SI3YBAHHA IIPAMOKYTHUK TPUKYTHHKIB.
VY cBoiii cTATTI HAOUHO MPOIEMOHCTPYIO MOYKJITUBOCTI
PO3B’sI3aHHs MPAMOKYTHUX TPUKYTHUKIB Ha IIPH-
KJIa[] PI3HHUX 3a[1a4, IK1 BUPIIIYye Cy,HHOBO,HifI

Buknan ocmosHoro marepiany. TpukyrHu-
KU 9aCTO 3aCTOCOBYIOTH B 3KUTTL. Bracrusicts mpo
CyMy TOCTPHUX KYTIB HPAMOKYTHOIO TPHUKYTHUKA
3HAMIIIIO TITUPOKe 3aCTOCYBAHHS B TPAHCIOPTHIH,
KocMmivHIN TexHimi. 1ls BiacTuBicTh, HAIIPHUKJIA,
JIEJKUTH B OCHOBl KOHCTPYKITII HANIIPOCTINIOTO KY-
TOBOTO Bl,u61/IBaqa — karta oT (BCTAHOBJIOETHLCA Ha
3a/HbOMY KPHJIL BEJIOCHIIENa IJIS TOTO, 00 «Bix-
OMBaTW» CBITJIO aBTOMOOLUIBLHUX dap). He Iae MOJK-
JIMBICTH BOMIEB1 aBTOMOOLIS 0AYNTH B TEMHUM 4Yac
nobu e monepeny Besocunesn. Maremaruka HeBu-
yepmHa 1 6araTosmayna. OgHux rnmcoploe ii JroTiY-
HA CTPYHKICTD, 1HIII I[IHYIOTE B Hill TOUHICTD, 4 TPETI
3aXOIUTIOITHCS 11 Kpacoio. Mu s po3TJITHEMO IIPH-
KJIQ[M THUX 3a]a4, Jie IPAMOKYTHI TPUKYTHUKHA HaM
OyayTh JoroMaraTu 3HAXOMOUTHU KypC CyIHA Ta Blj-
cTaHb Mixk mmopramu [1, c. 100].

TpukyTHHUK € OOHIEI 3 OCHOBHUX (PITYp reome-
Tpii: I1e 6araTOKYTHHK CKJIAJAETHCS 3 TPHOX TOUOK —
BEpILIMHMY, SK1 He JIeKaTh HA ONHIN IpsMIA 1 TPbOX
BIZPi3KIB — HOT0 CTOPOHAMM.

Ilepes THM 5K OYATH PO3B A3yBATH IIPAMOKYTHI
TPUKYTHUKH, TTOTPIOHO 3rajaTh OCHOBHI TIOHSITTS.
TpI/IRyTHI/IK HA3WBAIOTH MIPSIMOKYTHUM, SKIIO ¥ HBO-
ro € mpsAMuii KyT. IIpaMoKyTHUIT TPUKYTHUK Mae /IBi
B3aE€MHO MEPIIEHINKYJISIPHI CTOPOHM, 3BAHI KaTeTa-
MHU; TPeTsI HOro CTOPOHA HA3WBAETHCS TIIIOTEHY30I0.
[IpaMokyTHHM TPUKYTHUE, SKUN Mae PIBHI KATETH,
HA3WBAETHCSA PIBHOOEIPEHUM IIPAMOKYTHUM TPH-
KyTHHUKOM. Y piBHOOEIPEHOMY ITPAMOKYTHOMY TPH-
KYTHHKY roCcTpl KyTH piBHi [2, c. 134].

Bnacrusocri:

— 3a BJIACTHUBOCTAMHU MEPIEHINKYJIAPA 1 IIOXU-
JIUX TIIOTEeHy3a JIOBIIA 3a KOYKHOTO 3 KaTeTiB (aje
MeHIIIe iX cyMu);
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— cyMa JBOX TOCTPHX KYTIB IPSAMOKYTHOTO TPH-
KYTHHUKA JOPIBHIOE IPSAMOTO KyTa;

— OBl BUCOTH MHPSIMOKYTHOI'0 TPUKYTHHUKA 30ira-
I0ThCA 3 MOro KateramMu. ToMy olHA 3 YOTHUPHOX Uy-
JIOBUX TOYOK ITOTPAILJISIE B BEPIIHUHU IIPSAMOr0 KyTa
TPUKYTHUKA;

— IEHTP OIIMCAHOTO KOJIa MPSIMOKYTHOTO TPUKYT-
HUKA JIEKUTH B CEPEINHI TII0TeHY3H;

— MefiaHa NOPAMOKYTHOTO TPUKYTHHKA, IIPO-
BeJI€HA 3 BEPIMWHU IPAMOT0 KyTa Ha TIIOTEHYy3y,
€ PajiiycoM OIMCAHOTO HABKOJIO ITHOTO TPUKYTHUKA
OKPYSKHOCTI;

— y OPAMOKYTHOMY TPHUKYTHUKY KATET, IO JIe-
sEUTh mpotu kyTa 30 rpaaycis, TOPIBHIOE TOJIOBUHI
rII0TeHY3H,;

— BHCOTA IMPSMOKYTHOTO TPUKYTHHUKA, OIy-
IMeHa 3 BepIIMHU IIPIMOTO KyTa, JUINTHL IIeH
TPUKYTHUK HA [JBa TPUKYTHUKA, TOIIOHMX
BHXIJTHOTO;

— OicekTpuca TpPAMOTO KyTa B IPAMOKYTHOMY
TPUKYTHHKY JIEXKUTD MIsK MeIaHOI 1 BUCOTOMW 1 Jii-
JINTH KyT MK HUMH HaBmI [1, c. 101].

Teopema Iligaropa: cyma kBampaTiB KaTeTiB
OPSAMOKYTHOTO TPUKYTHHKA J[JOPIBHIOE KBagpaTy
#oro rimorenyau [3, c. 62].

CHuHycOM TOCTPOTO KyTa O MTPSMOKYTHOTO TPH-
KYTHHUKA HA3WBAKOTH BIIHOIIEHHS KaTeTa, MPOTH-
JIeSKHOTO KYTY Q, JI0 TIIIoTeHy3u [3, ¢.62].

Kocunycom rocTporo Kyra o IpsMOKYTHOTO TPH-
KYTHHUKA HA3WBAIOTH BIIHOIIEHHS KaTeTa, IpHJIe-
IJIOrO JI0 KyTa d, JI0 TIIIOTeHy3H [3, ¢. 62].

TaureHcOoM ToCTPOro KyTa a MPAMOKYTHOTO TPH-
KYTHHUKA HA3WBAKTH BIIHOIIEHHS KaTeTa, IpHJie-
TJIOTO JI0 KyTa d, 0 KaTeTa, IMIPOTHUJIEKHOTO KyTy o
[3, c. 62].

Koranresmcom rocrporo Kyra o IpSMOKYTHO-
ro TPUKYTHHUKA HA3WBAIOTL BIIHOIIEHHS KaTeTa,
MPUJIETJIOTO 70 KyTa d, 0 KaTeTa, IMPOTHJIEKHOTO
KyTy a [3, c. 62].

PosrnsauyBim ocHOBHI BJIACTHBOCTI MPAMOKYT-
HOTO TPUKYTHUKA, HEPEMIeMO 10 PO3B’A3KIB THUIIO-
BUX 327144 B CYJHOBOJIIHHI.

Bagada 1. Posranbre mamonok 1. J[Ba cyaHa BHMIIN OJHOYACHO 3 OIJHOTI'O IIOPTY. Ilepmre cymwo coti-
AyBaJIO Ha HIBHIY 31 IBHAKICTIO 3 KM/Tox. Jpyre cygHo ciaimyBasio Ha 3axin 3l IBUAKICTIO 4 kM /rom. Axa

BlJICTaHb Oye MiK HUMHU Yepe3 3 TOMuHN?

Puc. 1.

JDowcepeno: poapobra asmopa

Bigmosine: 15 kM.



«Young Scientist» « No 4 (92) * April, 2021 117

3amgaua 2. PosriissubpTe MaIIoOHOK 2 Ta 3HAWMITH KypC CYOHA, SKHUM BUMIIOB 3 OJHOr0 MOPTA B 1HIIMMA.

Puc. 2.

JDicepenio: poapobra asmopa

Binmosine: 300.

3amaua 3. PosraaubpTe MaIOHOK 3 Ta 3HAUIITH KypC CYIHA, SKUN BHUMIIOB 3 OJHOTO ITOPTA B 1HIITHA.

& 4

6 nm

Puc. 3.

Jloicepeno: poapobka asmopa

Bigmosigs: 600.

3amaua 4. PosriissubTe MaJIroHOK 4 Ta 3HAWTITE KypC CyQHA, SKUM BUUIIOB 3 OJJHOI0 IOPTa B 1HIIHH.

12

Puc. 4.

Jloicepeno: poapobkra asmopa

Binmosins: 600.

3amaua 5. Poariistabre Mmasmonok 5. JIBa KOHTeHEepOB03a OHOYACHO BUMIILIX 3 OJHOIO0 OpTy. Uepes mestkutn
Jac BIICTAHBb Mi HUMHU gopiBHOBasa 17 kM. Ilepime cymHo pyxamoch 3 romuHu| 31 IMBHUAKICTIO 5 KM/TOI.
3HaNITh BIICTAHB, SKe II0I0JIAJI0 IPyre CYIHO.

Puc. 5.

Jlocepeno: poapobra asmopa

Bigmosine: 8 kM.
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3agaua 6. PoariisabTe MaIIOHOK 6 Ta 3HAWIITH BiACTAHb, AKY IIOM0JIAJIO0 CYOHO.

Puc. 6.

Jlowcepenio: po3pobrka asmopa

Bigmosige: 24 kM.

Bagaua 7. Cyxorpys Ta TaHKepOBO3 BHUNLIH 3 mmopTy. Cyxorpys ciiayBaB Ha 3axif, 31 IIBHUIKICTIO
24 gm/rog rporsaroMm 1 roguau. TaHKEpPOBO3 CIIAYyBaB HA MIBIEHD IPOTATOM 2 IO, 31 IMBUAKICTIO 5 KM/TOI,

fAxa BigcraHn Oyme Misk HAMK?

Bigmosigse: 25 kM.

BucuoBku i mpomo3sumnii. Y cyuacHoMy CBi-
Tl BBAYKAEThCA, 10 OyIb-AKa cepa MSILHOCTI He
MO’Ke OyTH HOBHOI[IHHOIO JI0 THX ITIP, IIOKY B Hel He
IIPOHMKHE MaTeMaTHKa. ¥ I[bOMY CEeHCl MaTeMaTH-
Ka 3abearreduye HAYKOBUH MIIAXIJ J0 PO3PAXYHKIB
Oynb-axol cepu msurbHocTi. MoskHa ckasaTu, 1o
0e3 MaTeMaTHYHUX PO3PaxXyHKIB Taka cdepa Iisdiib-

Caoucok jsiteparypmu:

HOCTI, SIK CYJHOILJIABCTBO, He MOIJIO ICHYBATH B Cy-
YACHOMY CBITI.

PosrnsaayBIiiin  BUKOpPHUCTAHHA  MIPAMOKYTHHX
TPUKYTHUKIB y 3amadax IIpoeciiHol JistJIbHOCTL
MOPSIKIB, MOKEMO CTBEP/I?KYBATH, IO CYTHOBOIIAM
000B’SI3KOBO MOTPIOHO MaTH 6aras 3HAHL eJIeMeH-
TapHOI MaTeMaTHUKH.

1. Mepausag A.T'., [Tonouckuit B.B., Axup M.C. I'eomerpus. 7 kinace : Yuebuur. Mocksa : Hayka, 2015. 192 c.

2. Byrysosa B.®., Kamomiier C.B., IIpacosios B.B. I'eomerpus. PaGouas Terpans. 7 kiacce : [Tocobue misa yuarmuxes
ob1eobpasoBaTenbHbIX opraruaamuii. Mocksa : IIpocsemenue, 2016. 698 c.

3. Cmupuosa U.M., Mepaisik A.I'. u op. 'eomerpus. 7 kiacc. Junaxkrudeckue marepuasbl. Mocksa : Beurana-I'pad,

2014. 112 c.

References:

1. Merzlyak A., Polonsky V., Yakir V. (2015) Geometriya. 7 klass [Geometry. 7th grade]. Moscow: Science. (in Russian)
2. Butuzova V., Kadomtsev S., Prasolov V. (2016) Rabochaya tetrad. 7 klass: Posobie dlya uchaschihsya

obscheobrazovatelnyih organizatsiy
organizations]. Moscow: Enlightenment. (in Russian)

[Workbook. 7th grade. Manual for students of general education

3. Smirnova 1., Merzlyak A. (2015) Geometriya. 7 klass. Didakticheskie materialyi [Geometry. 7th grade. Didactic

materials]. Moscow: Ventana-Graf. (in Russian)



