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AHHOTALIUSA

JlaHHBII MPOEKT NOMOTaeT YIPOCTUTH MPOLECC COCTABIECHHS MPOTYJI0YHOTO
NENIEX0IHOTO MAapIIPyTa B HE3aBUCUMOCTH OT MECTOIOJIOKEHHUS, C YIETOM JIMYHBIX

HpCI[HO‘ITeHI/Iﬁ " IpearojaracMoro BpECMCEHU B ITyTH.

Heab padoThbl — pa3paboTKa CUCTEMBI TOCTPOCHUS MPOTYIOUHBIX
TYPUCTHUYECKUX MapIIPyTOB, KOTOpas OyAEeT NpeOCTABIATh MOJIb30BATEIIO
aKTyaJIbHYI0 HH(POPMAIUIO O JJOCTONPUMEUATEIbHOCTAX, KYJIbTYPHBIX M COL[UAJIbHBIX
00BEKTaX B HEMOCPEICTBEHHON OJIM30CTH K €r0 MECTOINOJIOKEHHUIO U CTPOUTh

HauoOoee paluOHAJIBHBIC U ITIOAXOIAINC II0 BPCMCHU MAapIIPYTHI.

B mporiecce co3manusi cucteMbl ObLT pa3paboTaH alrOPUTM MTOKUCKA
BBIOPAHHBIX, COTJIACHO MPEANOYTCHHUSIM I0Ih30BATENS, MECT U IIOCTPOCHHUS
ONTHUMAJIBHBIX ITyTel TepEMEIECHIS MEX Ty HUMU. [IJIs peaau3aun JaHHOTO
IpOEeKTa OBLIO PElIeHO co3AaTh MoOmIbHOEe mpuitokenre Ha OC Android Ha s3bIKe
java ¢ ucnonp3oBanueM Bo3MoxkHOCcTer Google Maps APl s nonydyenus
AKTYaJIbHBIX JaHHBIX O HAXOAIIUXCS MOOIM30CTH 00BEKTAX U MX B3AUMHOM

PAacCIIOJIOKCHHUM.

B mporpaMMHOM Ko/1e IPHITOKEHUS HCITOJIb30BaHbI Onommoreku Retrofit 2 u

SDK Maps kaprorpaduueckoro cepprca Google.

B utore Obl1a pazpaboTaHa mporpamma, COCTaBIISFOIIAs HA OCHOBAaHHH
NIPEIOYTESHUH ITOTH30BATEIISI HECKOJIBKO MapIIPYTOB ¢ YKa3aHHEM ITPUMEPHOTO
BPCMCHHM JIBHKCHHS, a TaK)Ke HHPOPMAIIHIO O KaXKIOM U3 MpeIaraeMbIx K

IIOCCIICHUIO MCCT.



TepMuHBI U COKpallleHUA

API (Application Programming Interface) — ornmcanue crioco6oB
(Habop KJ1accoB, MPOLEAYP, PYHKIHM, CTPYKTYp HIIM KOHCTAHT), KOTOPHIMU OJTHA

KOMITBIOTEPHAS POTPaMMa MOXET B3aUMOJICHCTBOBATH C JPYTrOi MPOrpaMMOii.

SDK (Software Development Kit) — na0dop cpencts pa3pabOTKH, KOTOPHIi
MO3BOJISICT CHCIMAIUCTAM TI0 TIPOTrPAMMHOMY OOECIICUCHHIO CO3/IaBaTh MPUIIOKEHHUS
JUTSL ONPEICTIEHHOTO TTaKeTa MPOrpaMM, IMPOrPaMMHOTO 0OecTiedeH s 6a30BbIX
CPEICTB pa3pabOTKH, anmapaTHOM MIaTopMbl, KOMIBIOTEPHON CUCTEMBI, HTPOBBIX

KOHCOJ’IGﬁ, OIICPAIMOHHBIX CUCTCM U IIPOYHUX HJ'IaT(I)OpM.

GET-3anpoc — ato Bua HT TP-3anpoca, KOTopbIil HCHOMB3YETCs ISl 3ampoca

COACPIKUMOI'0 YKAa3aHHOI'O peCypca.

OOIT (O0BEKTHO-OPUCHTUPOBAHHOE IPOTPAMMHUPOBAHUE ) — METOHOIOTHS
IPOrpaMMUPOBAHMSI, OCHOBaHHAs HA MPEACTABICHUH POTPAMMBI B BUJIE
COBOKYITHOCTU OOBEKTOB, KAXK/IbIM U3 KOTOPBIX SBIISETCS K3EMIUISIPOM

OIPEICIIEHHOTO KJIacca, a KJIACChl 00pa3yIoT HepapXHI0 HACIICJOBAHUSI.
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
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BBenenue

Iloe3axy B HEM3BECTHBIE TOPOAA U CTPAHBI — 3TO HEOTHEMIIEMASI YACTh
YKU3HM KaXXJI0I0 COBPEMEHHOT0 YesoBeka. Koraa jiroau oTnpasisitoTes B
MyTEHIECTBUE WU B KOMaHIWPOBKY, OHH CTAIKUBAIOTCA € MPOoOIEeMOil BEIOOpa
MOAXOJSIIEro IMyTeBoAUTENS. B Halle BpeMs O0JIbIIMHCTBO MyTEIIECTBEHHUKOB
IPEIINOYUTAIOT JIEKTPOHHBIE MyTEBOIUTENN U KapThl UX OyMaKHBIM aHajoram. OHu

HE 3aHUMAIOT MECTO B 0ara)e u BCErJa HaxOsTCs MO PYKOM.

B coBpeMeHHBIX MarasuHax MPUIOKEHHH TOIb30BATEISIM ITPEI0CTABIISIETCS
BBIOOP M3 OIPOMHOTO KOJIMUYECTBA PA3IMYHBIX TYPUCTUICCKUX MPUIIOKECHUH.
HawuOobIireli momyasspHOCTBIO MOJIB3YIOTCS BA THIIA TAKKX IPUIOKEHUIN: KapThl C
OTMEYEHHBIMU Ha HUX AOCTONPHMEYATEIBHOCTSIMH, U IIyTEBOAUTEIN C MaPIIPyTaMH,
COCTaBJICHHBIMU pa3paboTunkamu. K mepBomMy THITy MOXKHO OTHECTH TOIYJISIPHBIC
npunoxxenus CityMaps2Go u LonelyPlanet. Onu npenocTaBiisioT mojib30BaTe o
BO3MOYKHOCTh pabOTaTh C KapTOW MECTHOCTH, a TAK)KE MOJTy4aTh HEKOTOPYIO
uH(popMaIno 00 OTMEUYEHHBIX Ha HEH MecTax OTAbIXa U pa3BieueHus. Ho
CYIIIECTBEHHBIN MHHYC STHX IPUIOKEHUN — HEBO3MOKHOCTh COCTABIICHHS B HUX
KaKHX-JTH0O0 MapIIpyTOB. A Belb UMCHHO BBIOOP HHTEPECYIONIUX MECT U
COCTaBJIEHUE ONTHMAIBHOTO IyTH MIEPEMEIIEHUS MEKIY HUIMH OTHIMAET OTPOMHOE
KOJINYECTBO BPEMECHH y MyTEIIECTBEHHUKOB. ECITN jke paccMaTpuBaTh BTOPOM THII
TYPUCTUYCCKHUX TPUIIOKEHUH, K KOTOPOMY MOYKHO OTHECTH, Harpumep, izi. Travel, To
3J1€Ch OCHOBHBIM HEIOCTATKOM SIBIIICTCSI OTPAHMYEHHOCTH BEIOOpA MapIIIPyTOB K
HEBO3MOXHOCTh UX U3MEHEHUs. TakuM 00pa3oMm, Jake Mpu TAKOM OOJIBIIIOM
KOJINYECTBE PA3IUYHBIX MPUIIOKEHUH, BHIOOP ONTHMAIBHOTO BapHAHTA,
COBMEIIAIOIIETO B ceOe MPeI0CTaBICHHE aKTyalbHON HH(POPMAITUH KaK O

COMAJIbHBIX U KYJIbTYPHBIX 06’I)eKTaX, HHTCPCCYIOIIHNX ITOJIb30BATCIIA, TAK U O



HauoOoIee paOHAJIbHOM M IIOAXOOAIIEM 11O BPpEMCHU IIYTH IICPEMCIHICHUA MCKIY

HHUMH, OKA3bIBACTC CJIO>KHOM 3a1[aqeﬁ.

Mos paboTa nocBsilieHa penieHunto JaHHou npobiaemsl. B npornecce
WCCJICIOBAHMSI PA3JIMYHBIX UCTOYHUKOB MH(GOPMAIINH M HETIOCPEICTBEHHOM

p33pa60TKI/I IIporpaMMHOIO oOecnieueHus ObIIM TTOCTABJICHEI ClICcayronice 3agadu:

1) U3yuuTh BO3MOXKHOCTH IMOMCKA PA3JIMYHBIX KATETOPUM MECT U MOTYUSHUS

AKTYaJIbHBIX CBeI[eHI/Iﬁ O HHUX.

2) Pa3zpaboTaTh anropuT™m JJisi HAXOXKACHUS IOCTOPUMEYaTEIbHOCTEN 1
MECT JIJIsl Pa3BJICUEHUN U OTJIbIXa B HEMOCPEACTBEHHOM OJIU30CTH K
MECTONOJIOKEHUIO TIOJIB30BATEI U IOCTPOECHUSI MapLIPyTa MEK1y HUMU, B

COOTBCTCTBUHU C OTBECACHHBIM BPCMCHCM.

3) Peanu3oBarh aaropuT™M Ha S3bIKe JavVa B MHTEPAKTHBHOU Cpejie

paspadotku Android Studio.

4) Co3aaTh NOJB30BATENIbCKUN HHTEPPEIC



1 CpaBHuTeJBbHBIN aHAJIU3 BO3MOkHOCTEeN Google Maps u

Annexc. Kapr

HNudopmariinio o KyJIbTypHBIX U COITUAIBHBIX 00bEKTaX U UX

MECTOIIOJIOKEHUU XpaHAT KapTorpaduueckue miardopmbl. C UX MOMOUIBIO U

IMpCAIroJIaracTcAa 1mmojiydarb HCO6XO,ZII/IMI>I€ CBCICHUS B paMKax I[ElHHOﬁ pa6OTBI. I[Ba

CaMBIX TOIYJISIPHBIX pecypca, MO3BOJIIONINX 3TO caenats — 3to Google Maps u

}{HI[CKC. KapTBI. Onu TaKxe MO3BOJISIOT p3,3pa60T‘-II/IKaM HCIIOJIB30BaTh CBOHU JaHHBIC

Y TEXHOJIOTUU ¢ ToMoIIbio paznuudbix APl. [Tomumo cipaBouHOM nHbOpMAIIUU O

Pa3HbBIX MECTAXx, HAM H€O6XOI[I/IMa BO3MOKHOCTB ITOCTPOCHUS IICIICXOJHOI'O

MapuipyTa MeX1y HUMHU.

Tabnuna 1 — Ananus Bo3moxkHoctelt Google Maps u Sunekc. Kapr

Kpurepui

Anpexc. Kaptbl

Google Maps

[ToxpeiTHE

Jlydiiee OKpHITHE
Poccun, ycrynaet Google
B TIOKPBITHH MHpPa

Jlyuliiee MOKpBITUE BCETO
Mupa

CnpaBouHas uHpopmarus

[Toppobnas nnbopmarus
00 opraHu3aImsIX

Henonunas uadopmarus o
POCCUHCKHX
OpraHu3aluaX

B03MO0OXHOCTh OCTaBUTH U
MPOYUTATh OT3bIBBI U
OIICHUTbH OPTaHU3ALINIO

Tonbko oreHKa

OT3BIB U OIIEHKA

[Toctpoenune mapuipyra

ABTOMOOWIIB,
OOIIeCTBEHHBIN
TPaHCIOPT, NEMIEXOHbBIN
MapupyT. CTpour ¢
ydeToM mpoOok. Tpedyet
MOAKIIOYEHHUE K CETU
WHTEPHET st

ABTOMOOWIIB,
OOIIeCTBEHHBIN
TPaHCIOPT, NEMIEXOHbBIN
MapupyT. Bo3aMoxHOCTB
BBIOpaTh TOJILKO OJIMH U3
BHUJIOB TPAHCIIOPTA WU
BapuaHT nemkoM. Ctpout




MOCTPOCHUS. C YYETOM MPOOOK H
pacrucaHus
0OIIIECTBEHHOTO
TpaHcnopra. Tpebyer
MOJIKJIFOYEHHE K CETH
WHTEPHET JJIs
MOCTPOCHUS.

B pe3ynbraTte cpaBHUTEIBHOTO aHaIu3a (CM. TalJ. 1) TaHHBIX
KapTorpapuuecKux CEpBUCOB OBLI ClICIaH BBIBOJ O TOM, 4TO cepBuc Google Maps

O0JIbIIIe TOIXOIUT JJIsl PEIICHUS TOCTABICHHOM 3a/1a4H.
[Tnatdpopma Google Maps st pa3pabOTYMKOB MpeIaraeT TPU MPOIYKTa:
1) Maps

Brxurogaer B ceds SDK mrs Android u 10S, a taxoke pasnmuanbie AP s
MIOCTPOCHUS MHIUBUYaJIbHO U3MCHCHHBIX MHTCPAKTUBHBIX KapT Ha Pa3IuIHBIX

maTpopmax.
2) Routes

[TpenocTaBiseT MoJb30BaATEII0 BO3MOKHOCTD MMOCTPOUTHh ONTHUMAIbHBIH Iy Th
TIEPEeMEIICHUS MKy JBYMsI T 00Jiee TOUKaMH C Y4ETOM MPOOOK Ha JaHHBIN
MoMeHT. Brimrouaet B ceds Directions AP, KoTopblii TO3BOJISET CTPOUTD
nerexoaHpIe MapmpyThl, u Distance Matrix AP, ¢ moMoIip0 KOTOPOTro MOKHO
y3HaTh UX JJIATEIbHOCTh. DTH ABa APl OyayT HCTIOJIB30BaHbI JUIsl HAXOXKICHHS

MoxXo4AIero 1Mo BpEMCHU ITIYTHU MEKIAY 00BEKT aMH, HHTCPCCYIOMIMMU ITOJIb30BaTCJIA.
3) Places

[Tomoraet mosib30BaTENIO NOJYYUTh HHPOopMaLnio 0 100 MUIIIMOHAX MECT 1O
BceMy Mupy. [1o3BossieT HaliTH orpeieJIeHHbIE OPTaHU3aluU 10 TeaeoHy, aapecy
i kareropuu. Bxmrogaer B ce6s SDK mst Android u i0S, a Takxe Places APl mist

MOJYYCHHUA aKTYaJbHbBIX CBC}leHI/Iﬁ 0 MUJJIMOHAX Pa3JINIHbIX OOBEKTOB C IIOMOIIIBIO




HTTP-3anpocos. [ns pemeHus 3agauu Moucka MeCT 1Mo KaTEerOpysM U MOJydeHUs

nHpopMaru o HUX OyAeT UCIoIb30BaH 3TOT API.

2 Pa3zpa0oTka ajgaropurma

2.1 Paoora ¢ API

Pa6ora ¢ BeiOpanHbiMu APl OyeT ocyecTBIsSThCS MO CPeICTBaM OTIPABKH

u nony4yeHus: uapopmarmu yepe3 GET-3ampockl. OTBETh Ha HUX MPUXOJST B

dbopmate JSON.

JSON (JavaScript Object Notation) — 310 TekcTOBBIN hopMaT OOMeHa
JIaHHBIMU, OCHOBaHHBIN Ha JavaScript. HecmoTpst Ha mpoucxoxaeHue ot JavaScript
(TouHee, OT MOAMHOXeECTBa s3bika cTannapta ECMA-262 1999 rona), hopmat
CUMTAETCS] HE3aBUCUMBIM OT SI3bIKa U MOYKET UCTIOJIb30BATHCS MPAKTHUECKH C
JHOOBIM SI36IKOM TIPOTPAaMMHUPOBaHMSI. J[7151 MHOTHX SI3BIKOB CYIIIECTBYET TOTOBBIN KOJT
JUTSL CO3/1aHus U 00paboTKu JaHHBIX B popmaTte JSON, mosTomy Bl1aBaThCs C

noApoOHOCTH PabOTHI ¢ 3TUM (HOPMATOM B paMKax JaHHOT'O MPOEKTa Mbl HE OyJeM.

2.2 OCHOBA AJITOPUTMA MPOTPAMMBbI

B xone paboThl mporpaMma mojyqaeT CBeJAHbS O MECTOIOJI0KECHUU
MOJIK30BaTEIsl, O €ro MPENOYTEHUSIX B BEIOOPE KAaTErOpuii MHTEPECYIOIINX MECT, a
TaKke 0 KOJIMYECTBE BPEMEHH, KOTOPOE OH MPEANoJiaraeT MoTpaTuTh Ha MApIIPYT.
Hcnonb3yst mHGOpMAIIUIO 0 BPEMEHH, aJITOPUTM PACCUUTHIBACT MPUMEPHBIH
MaKCHUMAJIbHBIA pajinyc epeMEIeHHs], a TaK)Ke HauOOJBIIYIO JUIMHY MapIipyTa, ¢
y4eTOM CpefiHel ckopocTu nemiexoaa. Janee ¢ momornipio Places APl mocenarores
3ampoChl, C LUEIbIO0 Y3HATh CIIUCOK MECT, MOXOIAIINX MO KaXIyH0 YKa3aHHYIO
MOJI30BATEJIEM UX KaTErOPUIO B pACCUMTAHHOM pajuyce. [1onyduB 3TH 1aHHbBIE,
HEO0OXOMMO C/IeNaTh MPAaBUWILHYIO BEHIOOPKY HAWJECHHBIX MECT JJISl TOTO YTOOBI
MOCTPOUTH ONITUMAJIBHBIN MEMIEeX0HBIN MapuIpyT. JJaHHYIO 1€ MOXKHO JOCTUYb,
TOJILKO €CJTU TIPU J00aBJICHUHU KaXKJIOTO OTAEILHOTO MECTa B MapIIPYT MPOBEPSTH,

IIPEBBILIAET JIU IIPU 3TOM BECH MPEALIECTBYIOIIUNA IyTh BMECTE C EPEMELICHUEM J10
9


https://ru.wikipedia.org/wiki/ECMA-262
https://ru.wikipedia.org/wiki/1999_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F

JTAHHOT'O MECTa M OT HETO JI0 KOHI[a MapIIpyTa MAKCUMAJIBHO BO3MOXKHYIO JITHHY,
paccunTanHyio panee. Kaxpiii pa3 anroputm noceuiaet GET-3ampoc B Directions

API| 1 ipoBepsieT 3TO yCIOBHE.

Jlist TOro 4ToOBI OJB30BATE b MOT BEIOPATh HAKOOJIEE MOAXOIAIINN eMY
MapIIpyT, COCTABIISACTCS YETHIPE Pa3HBIX BapHaHTa BEIOOPKHU KYJIBTYPHBIX U
COIMATIBbHBIX 00BEKTOB. [lociie 3TOro It Ka)I0T0 U3 HUX COCTABIISACTCS
ONTUMAJIBHBINA MapmpyT (CM. Ipui. A), IO KOTOpoMYy, ¢ TTomoIisio Distance Matrix
API, ipoBepsieTcsi COOTBETCTBHE BPEMEHH, 3aTPAYMBACMOT0 Ha COCTABJICHHBIN MTyTh,
yKa3aHHOMY I0JIb30BaTeJIeM BpeMeHHU. B utore BeiOMpaeTcs 1Ba Hanbosiee

IMOXOAIIMNX BapHUuaHTa.

[Ipo kaXxkayro MpeanonaraeMyr OCTaHOBKY 3TUX MapIIPyTOB, C IOMOIIBIO
Places API, y3naercs Bcst noctymnHas cepucy Google undopmarust: peitunr,

dboTtorpaduu, 0T3bIBbI, YaChl PAOOTHI.

3 Peanu3zanus nporpaMmabl

3.1 O0beKTHO-OpPHEHTHPOBAHHOE POTPAMMMPOBaHME

B pesynbrare netanbHOrO aHainn3a pa3jandHbIX BAPUAHTOB PEAIM3aLUU
IPOrpaMMbl MbI PUIIIK K 3aKJIFOUEHUIO0, UYTO HauOoJiee OXOASIINM S3bIKOM
POrpaMMUPOBAHMS JIJISl PEILICHUs TOCTABIEHHBIX 3a/1ay siBasercs Java. OqHum u3
TJIABHBIX €T0 CBOMCTB SIBJISIETCS] 0OBEKTHO-OpUEHTUpOBaHHas MeTooorusi[1]. Tlo
ATOU MPUYMHE BCE MPOrPaMMbl, HATUCAHHBIE C TOMOILIbIO Java, B TOW UM UHOU
CTETNIEHU SBISIOTCS 00BEKTHO-OPUEHTUPOBAHHBIMU. COOTBETCTBEHHO, OJIPOOHOE
nzyuenne OOII, a UMEHHO ero CTPYKTYpbl (CM. pUC. 1) 1 OCHOBHBIX TPUHIUIIOB U
METO/IOB — 3TO OJIHA U3 OCHOBHBIX 33/1a4, KOTOPbIE HEOOXOIMMO Pa3PEIIUTh MPU

pa3paboTKe MPOTPaAMMBEI.

10



I'maBunoe nonsitue OOIT — 310 00BEKT. B K1acce onpeaenstoTcs €ro TUIl U
JlaHHBIE, KOTOPBIE OYAYT CIY>KUTh JUIS JAIbHEHIIIEro MOCTPOCHUS 00BEKTOB B XOJIe

IIPOTPaAMMBL.

Knace

Obrexr

CepolicTEa CobriTHa

Metonm

Pucynok 1 — Crpykrypa OOII

CYTI) 06’LGKTHO-OpPIGHTPIpOBaHHOFO IMporpaMMHpPOBaHUSA 3aKIIIOYACTCA B TPCX

OCHOBHBIX MPUHITUTIAX !
1. HNuxancynsuus

OTOT MEXaHU3M MTPOTrPAMMUPOBAHUS, OOBEIUHSIOUIMN KO U JaHHBIE,
KOTOPBIN UMEET BO3MOKHOCTh YIIAKOBBIBATH PA3IMUHYI0 HH(GOpMALMIO U (YHKLINUH B
OJIMH KOMIIOHEHT. /laHHbIE BHYTPHU TaKOTO 0ObEKTa MOTYT UMETh PA3IUYHBIE

Moau(UKAIMK JOCTya BHYTPH MPOTPAMMBI.
2. Tloammopduzm

3TO CBOICTBO, MO3BOJISAIOIIEE 0OPAIIATHCSA K KAKOMY-JIH0O0 001IeMy Kiiaccy
JIEUCTBUIN C TTIOMOIIBIO 0HOTO MHTEepdeiica. Takum oOpa3oM, CyIIECTBYET
BO3MOYKHOCTh CO3/1aTh YHUBEPCAIbHBIN UHTEp(dEIC 1151 TPyl B3aUMOCBS3aHHBIX

JIEUCTBUM.

3. HacnenoBauue
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DTO MpoIiece, B X0/1€ KOTOPOTo OJUH 0OBEKT HACIIEIyET CBOMCTBA APYIOTO.
HMIMeHHO ¢ MOMOIIIBIO ATOTO IPUHITKIIA MOIIepKuBaeTcs Kiaccudukarus. Kaxapii

KOMITIOHCHT ITOAKJIACCa COACPIKUT TC KC CBOﬁCTBa, 4YTO U KOMIIOHCHT HaAKJIacca.

Kracchr ciryxaT mpoYHBIM OCHOBAaHUEM JJIT 00BEKTHO-OPHUEHTUPOBAHHOTO
IporpaMMHUpPOBaHUs Ha Java. B HUX ompenensitoTcs JaHHbIe U KO, KOTOPBIA MOXKET
BBITIOJTHATH Pa3INYHbIC IEHCTBUS HAal HUMUA. OCHOBHBIM KJIAaCCOM B TIPUJIOKCHHH,
IpoIecc pa3paboTKU KOTOPOTO OMUCHIBAETCS B JAHHOM HCCIICIOBAHUU, SIBIISICTCS
MapsActivity (cm. npuit. B). B Hem onucanbl OCHOBHBIE METOIbI K (DYHKIIUH, @ TAKIKE
COJZIeP KaThCs TJIaBHBIE 00BEKTHI U TIEPEMEHHBIC, UCITOJIb3yeMbIe ITporpaMMoil. B
CBOIO ouepeib, kiiacc MapsActivity siBisieTcs qouepHUM KitaccoM FragmentActivity.

Bce kimacchl, UCIOB30BaHHBIC B IPOTPaMME, ITOKa3aHbl HA TUarpaMMe (CM. puc. 2).
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AppCompatActivity
Dataitem SubCategoryltem -
AppCompatActivity()
Categoryld Categoryld Base Class
CategotyMame Subld
subCategory subCategoryNmae parent
isChecked isChecked
get child child child
setd) PlacesListActivity NewRouteActivity ChooseOptionActivity
arCategory radius act_new
arSubCategory act_choose t old
ConstantManager | radius acl_ol
parentltems
CHECK_BOX_CHECKED_TRUE childitems " 0 addListenerOnButton()
CHECK_BOX_CHECKED_FALSE addListenerOnButton()
childitems
parentliems
setupRefrences()
parent
child
MapsActivity
Parameter
origin_latitude FragmentActivity
IS_CHECKED origin_longitude child  parent -
SUB_CATEGORY_MNAME radius FragmentActivity()
CATEGORY_NAME TYPES Base Class
CATEGORY_ID mMap
SUE_ID DEFAULT_ZOOM
mDefaultLocation
mLastknownLocation
BaseExpendableAdapter getCheckeditems()
onSavelnstantState()
BaseExpendableAdapter() onMapReady()
Bese Class MyExpendableListAdapt main(
yExpendable™IstAdapter getDeviceLocation()
childitems getLocationPermission()
parentitems updateLocationlU()
child
get()
hasStablelds()
isChildSelectable()
POJO Classes CustomInfoWindowAdapter -
=<=interface==
;ia;le‘t mWindow RetrofitMaps
Geometry ?n?po;;text getMearByPlaces()
Leg getDistanceDuration()
OpeningHours getNearByPlacesMextPage()
OverviewPolyline Custominfo\WindowAdapter()
Distance renderWindowText()
Duration
Example
Location

Pucynox 2 — JlnarpamMmma kiiaccoB

3.2 Padora ¢ OC Android

JIiist peanu3anuy NpuiIoXKeHus Obl1a BEIOpaHa MHTEpaKTUBHAS cpeia

paspabotku Android Studio®.

1 Android Studio, ocHoBaHHas Ha iporpamMHOoM obecnieuenuu IntelliJ IDEA ot
komnanuu JetBrains, — oduimanbHoe cpeAcTBO pa3padboTku Android MpUITOKEHHH.
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https://ru.wikipedia.org/wiki/IntelliJ_IDEA
https://ru.wikipedia.org/wiki/JetBrains

YroObl HCTIOIK30BATh B 3TOH cpeze BosmoxkHoctu Google Maps API,
HeoOxoaumo noakounTh Maps SDK. st padotel ¢ HTTP-3anpocamu Obia
BbIOpaHa OuoymoTeka Retrofit 2, pazpaborannas kommanuei “Square”. IToi
OMOIMOTEKOH YA0OHO MOJIB30BAThCS IS OTIPABKH 3aIpoca K pa3InIHbIM BeO-
cepsucam ¢ komangamu GET, POST, PUT, DELETE. J{ns Toro 4T00BI HCIIOIH30BATh
BO3MOKHOCTH OUOJIMOTEKH, HEOOXOIUMO CO3/1aTh HHTEp(DEIC, yKa3aTh UM METO/IA,

d TAKXKC I[06aBI/ITI> HGO6XOIII/IMBIC HapaMCTpBI:
s Places API:

- location (o0s3aTenbHBIN) - MUPOTA U JIOJITOTA MECTOIIOJIOKEHUS, B
OKPECTHOCTSIX KOTOPOTO CIeAyeT UCKaTh MecTa. JTa HHPOpMAIIHs TOJKHA
OBITh yKa3aHa Kak 00bekT google. maps. LatLng.

- radius (o0s3aTeNbHBIN) - PACCTOSIHUE B METPAX, B IIPEeiiaX KOTOPOTO
JOJDKHBI OBITH TTOJTyYEHBI PE3YIIBTATHI AJIs MecT. 3HaueHue s radius
PEKOMEHTyeTCs 33]1aBaTh B 3aBUCMMOCTH OT TOYHOCTH CUTHAJIA O
MECTOHAXOXKICHHUH, IEPEIaBAEMOTO TaTYMKOM MECTOTIOIOKEHHS.
CraenyeT y4ecTb, 4TO IpHU 3aJaHHOM 3HaucHuH radius otmaercs
peArnovYTeHne pe3yabTaTaM B yKa3aHHOW 00J1acTH, OJTHAKO CTPOTOE
OTpaHUYEHHUE OTCYTCTBYET, U MOTYT OTOOpaKaThCs TaKKe Pe3ybTaThI 3a
npeaeIamMu dTOM 00JIacTH.

- types (HeoOs3aTeNbHbBIN) - OTPAaHUYUBAET PE3YJIBTATHl MECTAMU, THUI
KOTOPBIX COOTBETCTBYET XOTsI ObI OJTHOMY U3 YKa3aHHBIX.

- language (HeoOs3aTenbHbII) - KO sI3bIKa, YKa3bIBAIOIIHIA, HA KAKOM SI3bIKE
CJIeyeT MO0 BO3MOXHOCTH BO3BpAILATh PE3YJIbTATHI.

- key (oGs3arenbhbIit) - ka0 AP Bariero npuiioxxeHus. DTOT KITHOY
CITYXKUT JIJIS UASHTU(UKAITIN BAIIETO TIPHIIOKCHUS C TICIIBIO YITPaBICHUS
kBoTamMu. [[oMUMO 3TOT0, OH MO3BOJISET cpa3y JKe AeNaTh TOCTYITHBIMH
JUTSI BaIlIeTO TPUIIOKEHUSI MECTa, KOTOPbhIE OBLITH 100aBIeHBI B HEM. UTOOBI

co3nath npoekT APl u mony4uTs Ki1r04 HE0OXOIUMO TTOCETUTH KOHCOJIb

API.
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s Directions API:

- origin (o0Os3aTeNbHBIN) — aApeC WM TEKCTOBOE 3HAUCHHUE IIIUPOTHI U
JOJITOTHI OTIPABHOT'O MyHKTa MapIiupyTa. Ecim aapec nepeactcs B BUIE
CTPOKH, JJIs1 BEIYUCIICHHS MapIIpyTa CiIyk0a BBITOIHSICT FEOKOAUPOBAHUE
CTPOKHU H Ipeo0pasyeT ee B 3HAUCHHsT KOOPIUHAT ITHPOTHI U TOITOTHI.
[Tpu nepeaaye KOOPAMHAT HE JOMYCKAOTCS MPOOEIIbI MEKIY 3HAYCHUIMHU
IIMPOTHI U JTOJITOTHI.

- destination (00s3aTenbHBII) — aIpec WK TEKCTOBOE 3HAUCHHE IUPOTHI U
J0JTOTHI OTIPABHOIO IYHKTA MapIiipyTa. Eciu aapec mepeaeTcst B BUIC
CTPOKH, JJIs1 BEIYUCIICHHS MapIIpyTa Ci1y)k0a BBITOJHSACT F€OKOUPOBAHUEC
CTPOKH U IIpeo0pa3yeT ee B 3HAUECHUS KOOPIAUHAT IIMPOTHI U JOJTOTHL.

- key(oOs3arenbHbBIN)

- language (HeoOs3aTeIbHBII)

- mode (HeoOs3aTeNbHBIN) — CITOCO0 MepeMeIieHus (MEIIMM X0I0M, Ha
MallliHe, Ha OOIIECTBCHHOM TPAHCIIOPTE MJIH Ha BEJIOCHIICIC)

- waypoints (Heo0s3aTeNbHBIN) — CITMCOK MECT, KOTOPbIE HEOOXOIUMO
BKJIFOYHTH B MapIIPyT. YKa3aTh UX MOXKHO C TIOMOIILI0 KoopauHar, place
ID unm agpeca.

B nHTepdeiice 3amaroTcs KOMaHABI-3alIPOCHI IS cepBepa (cM. puc. 3),
KOTOpbIE OH 00BbEIUHACT ¢ 0A30BBIM aJPECOM CailiTa U MEPEUUCICHHBIMU BBIIIE

napameTpaMH.

public interface RetrofitMaps |

E@GET ("api/place/nearbysearch/json?sensor=true&key=AIl zaSyAF¥eGAfWBNsbhT8y¥j0fhsVmvUEnP3AsA&l anguage=ru")

Call<Example> getNearbyPlaces(fCusry("location") String location, ECusry("radius") int radius);

@GET ("api/directions/json?key=AIzaSyAF¥XeGAfWSNsbhT8y¥j0fhsVmvUEnP3AsA&units=metric&mode=walking")
Call<Example2> getDistanceDuration( @Cusry("eorigin") String origin, @Cusry("destination")

String destination, @Cuesry("waypoints") String waypoints);

Pucynok 3 — Untepdeiic s otnpaBku 3anpocos B Places APl u B Directions API
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Ji1st 00pabOTKH MOTYYSHHBIX JaHHBIX HY)KHO ITPOAHAIIM3UPOBATE CTPYKTYPY
oTBeTa caiita B Bujge JSON u co3naTs Ha ero ocHose Java-knacchl B Buae POJO?(cM.

npui. B).

Jl1st Toro 4TOOBI HE HAPYIIAaTh MHKATCYJIAIMIO Kiiacca, mpu co3ganuu POJO
KJIACCOB MBI HCIIONIb3yeM Moaudukarop goctyna private. [Tocie 3toro HeoOXoauMO

yKa3aTh aHHOTALMK®, MCIIOJIb3yeMBIE ITpU paboTe ¢ Gubmmortekoii Retrofit 2:
1. GET

JlaHHast aHHOTALMA TIepelaeT KOMIIIATOPY UH(POPMAIIHIO O TUIIE 3ampoca

(GET), a Takxe yka3aHHBIN pa3paOOTUYUKOM MapaMerp.
2. POST

JlaHHasi aHHOTAIUs NepeaeT KOMIUWIATOPY HH(POPMAIIUIO O TUIIE 3aIpoca

(POST), Takxe ykazaHHBIN pa3pabOTUYNKOM MapaMeTp.
[Tocne yka3aHus aHHOTAITMU MBI CO3/Ia€M JIBa METOA:
1. Merton urenus (anri. getter)

OH MO3BOJISIET MOJIYYUTh JAHHBIE, JOCTYI K KOTOPBIM HAMPSIMYIO OTPAHUYEH.

JlaHHBIN METOJ] TOMOTaeT peaanu30BaTh TMOKUNA MEXaHU3M HUHKAICYJIALINH.

2. YcranaBiauBaromui Meto 1 (aHrL. Setter) wim MoauuIupyoHii

MeToJ1, mytaTop (aHri. mutator)

OH ucnosb3yercst B 00bEKTHO-OPUEHTUPOBAHHOM MPOTPAMMHUPOBAHUU IS
TOT0, YTOOBI IPUCBOUTH KaKOe-1100 3HAU€HNE UHKAIICYJIUPOBAHHOMY IOJIIO,

HarpumMep, 00padoTaB MpU STOM HEJIOMYCTUMBIE MPHUCBAUBAHMUSL.

2 POJO (Plain Old Java Object) — «crapsiit 1oOpsIii Java-00beKkT», mpocToii Java-
00BEKT, HE YHACJICIOBAHHBIN OT KAKOTO-TO CIENU(PUIECKOro 00hEKTa U HE
peaNu3yroNINil HUKAKUX CIY>KeOHBIX HHTEPPEHCOB CBEPX TE€X, KOTOPBIC HYKHBI JIJIs
00BEKTOB MIPEAMETHON 00JIaCTH.

3 Java-anHoTtauusi — B s3bIKe Java crienuanbHas popma

CHHTAaKCHYECKHX METaJaHHBIX, KOTOpass MOXET OBITh J0OABJICHA B UCXOIHBIN KO/I.
AHHOTAITUY UCTIOJIB3YIOTCS JJIS aHaJIM3a KOJ1a, KOMITUJISIIIAY WUJTH BBITIOJTHEHUS.
AHHOTHPYEMBI TTAaKETHI, KJIaCChl, METO/IbI, IEPEMEHHBIC U TTapaMETPHI.
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BA%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B5_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%81%D0%B2%D0%B0%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/Java
https://ru.wikipedia.org/wiki/Java
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%82%D0%BE%D1%80

VYOMSIHYTBI€ BBIIIE METO/IbI UCIIOJIB3YIOTCS IIPU padOTE IPOrpaMMBbl ISl
OpraHU3alliy Pa3IM4YHbIX CBOMCTB U METONOB. B pe3ynbrare nomayyaem kiacc-
MOJIeJIb, OTPaXAIOUIN JaHHBIE, KOTOPbIE OyAYyT NpuxoauTh nocie ornpaBku HTTP-

3alrpoca.

[Tomumo pa3pabOTaHHOTO paHee OCHOBHOTO aJrOpUTMa MPOrPaMMHOTO
oOecrieueHus1, ObIJI0O HEOOXOAMMO MPOAYMATh CXEMY pabOThI IPHIIOKEHUS (CM. pHC.
4) u ero unTepdeiic. [ sToro OblIa co31aHa CTPYKTypHas OJOK-cXeMa,

MMpCACTAaBJICHHASA HUIKC.
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Pucynok 4 — Cxema anroputma

4 TectupoBanue

J171st TOTO 94TOOBI BBISIBUTH BO3MOXHBIE OIIMOKHU B pabOTE IPOrpaMMBbl

HEOOXOIMMO €€ MPOTECTHPOBaTh. [IpoaHaIM3UPOBAB PA3INIHBIC CITOCOOBI
18



TECTUPOBaHU [2], MBI c/IeaIu BBIBOJI, UTO HAaUOO0JIee ONTUMAIILHBINA BapUAHT — 3TO
MIPOBOJUTH MIPOBEPKY B JIBA ATara: CHayaia MpoTEeCTUPOBATh CaM aJTOPUTM, a IOTOM

uHTep(deric mpUIoKEHUSI.

4.1 TecrupoBaHue aJIropuTMa NPOrpaMMbl B ABTOMATHYECKOM
pexume

[Tporpamme niepenaercst HHGOPMAIUS O Pa3TMIHBIX HA00paX KaTeTOPUA MECT
¥ BPEMEHHU, KOTOPOE MPEIIOJIAeTCs IOTPATUTh HA MapIIPYT, & 3aTeM C TIOMOIIIBIO
oTmpaBku 3ampoca B Distance Matrix API y3Haercs peanbHast IJIUTCIBHOCTb

ITIOCTPOEHHOT'O IO 3TUM JAaHHBIM MapLIpyTa.

BrnocnenctBuu OblI MPOBEICH CPABHUTEIBHBIN aHATU3 MOTYYSHHOMN
nH(popMaruu, a Takke ObUTH BBISBIICHBI HaH0O0JIee ONTHUMAJIbHbIE TTOTPEITHOCTH

U3MEPEHU, KOTOpble HEOOXOIMMO YUUTHIBATh B pacyerax (cM. Tadi. 2).

Tabnuua 2 — JlaHHbIe, TOIyYEHHBIE ITOCJIE TECTUPOBAHUE AITOPUTMA

Ne papuanTa Benennoe | IlonyuuBmeecsi | Kommuectso | IlorpemHocTs,
COYCTAHUSA Bpems (B | Bpems (B MecT YYUTHIBaeMas
BbIOPAHHBIX CEeKYH/IaX) | CeKYH/aXx) npu
KaTeropui Mecr U3MEepPeHUuAxX
(B MeTpax)

1 3700 2858 5 3000

1 3700 1968 4 1000

1 3700 3516 7 4000

2 3700 3633 7 3000

2 3700 2278 4 1000

2 3700 4318 8 4000

3 4800 3356 4 4000

4 4800 3813 4 3000

4 4800 7870 6 1000

4 4800 10555 7 4000

5 2000 2195 7 3000

5 2000 968 4 1000

5 2000 1866 6 2000

5 2000 2293 9 4000

6 7200 3734 5 3000
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6 7200 989 4 4000
6 7200 6508 8 7200
7 5000 8525 8 3000
7 5000 7838 7 5000
7 5000 7049 7 1000
7 5000 4624 6 500

8 6300 5997 4 3000
8 6300 2239 2 1000
8 6300 2508 3 500

9 8000 9416 6 3000
9 8000 5176 4 1000
9 8000 3366 3 500

9 8000 7452 4 8000

4.2 TectrupoBanue uaTep@eiica NPUIOKEHUS B PYYHOM peKnMe
[Ipu TecTUpOBaHUM MOJIB30BATEIBCKOTO HHTEp(]Eiica HY)KHO YOeTUTHCS, UTO
(bYHKI_[I/IOHaJ'IBHOCTB IMPUITOKCHUA ITIOJIHOCTBIO BBIIIOJIHACTCA, a TAKIKC ITIPOBCPUTH!:

- BHewmHuii BUj 3JIEMEHTOB IIPU Pa3HBIX pa3Mepax dKPaHOB
- IlpaBunpHOCTH HaNMCaHUA TEKCTA
- [IpaBUIBHOCTH PACTIONOKEHUS PA3IMYHBIX JIEMEHTOB HHTEpderica

- Pasmerenne Bcex cooOeHnii 00 ommodKax

TecTupoBanue ObLIO MPOBEICHO HA IBYX Telie(OHAX C OMEePaAMOHHOM

cucreMoii Android pa3HbIX MapoK ¢ pa3HBIMH pa3MepaMH SKPaHOB:
1) Sony Xperia E5

XapaKTepuUCTUKHU:

Jlnaronanab — 5 qHOMMOB

Bricora kopmyca — 144 MM

[[upuna kopmyca — 69 Mm
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BHemnuii Bua naTepdeiica npuiioKeHus:

® © T l45%m19:37 =R O F al45%E19:39

Find Your Places Find Your Places

HOBBIV MAPIIIPYT AKTUBHBI OTAbIX

KynbTypHblit 0TAbIX

Epa

() PecTopaH

O Kade
JIFOBUMBIE MAPIITPYTHI

O Bap

© ©®©®© B O O

Q MpoayKToBbIV MarasvmH

Pucynok 6 — Dxpan BbIOOpa KaTeropuii Mect

QOFT 45%m19:39

Kopones @
3aropsHekn
06on
o, HaunoHanbHbIn
""’»/i napk «
%
IlexapHs

OTKpBITO cerygac

o ek Ky
P-H r0JIbAHOBO '

P-H U3MATIOBO o
Google

PucyHok 7 — DkpaH ¢ HOCTPOEHHBIM MapIIPyTOM
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2) Samsung Galaxy S4 Mini
XapaKTepuUCTUKHU:
Juaronans — 4.3 groiima
BricoTa xopmyca — 124,6 mm

[[upuna kopnyca — 61,3 mm

BHemnui Bua nHTepdeiica npuIoKeHus:

© 20 .l 59% @ 19:37

Find Your Places

HOBBIV MAPHIPYT

JIFOBIMBIE MAPIITPYTBI

Pucynok 8 — HauanbHbIii 5kpan

[O Q =0 Lilld 59% @ 19:39

Find Your Places

AKTUBHBI OTAbIX

KynbTypHblit 0TAbIX

Epa

() PecTopaH

O Kade

O bap

© ©®®©©® O O

O MpoayKToBbIV MarasvmH

Pucynox 9 — Dxpan BeIOOpa KaTETOPHil MECT
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Q =0 LIl 59% & 19:39

L HauunoHanbHbIin
% napK «
TlocuHblin
ITexapHusa

OTKpBITO cexyac

g * &k Kk K
P-H ro/IbAHOBO
A-‘ll]

P-H U3MAWNIOBO

Google

Pucynoxk 10 — DkpaH ¢ mOCTpOEHHBIM MapUIPYyTOM

[Ipu TecTupoBanuM NpoOIEM ¢ aanTaueil K pa3IMuHbIM pa3MepaM dKpaHa
HalIeHO He ObLI0. BhIsBICHHBIEC TOKATBHBIE OMIMOKN OBUTH MCTIPABIICHBI MPU
MOCIIEAYIONIEH OTIaKe MPOrpaMMHOTO obecrieueHus. B utore ObU10 MpoOBEAECHO

3aKJIIOYUTENBHOE TECTUPOBAHUE, KOTOPOE HE BBISIBUWIO IPYTUX OLUIMOOK.
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3aKJII0UYeHNe

B nporiecce paboThl HaJl MPOSKTOM OBLITH U3yYCHBI BO3MOKHOCTH
B3aMMO/ICHCTBUS IPOrPpaMMHOTr0 obecrnieueHus ¢ paznuuabiMu AP
KaprorpaduuecKux miatdopm, a TaKKe OCHOBHBIC METOIBI OO BEKTHO-
OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUS U MIPUHIIMITBI PA0OTHI C KAPTAMH,
npu pa3paboTKe MPUIIOKEHUs B MHTepakTuBHOM cpene Android Studio. B utore 0bu1
pa3paboTaH U peaTn30BaH aIrOPUTM, aBTOMATU3UPYIOIINI TOCTPOCHUE
ONTHMAJIBHBIX TYPUCTUUCCKUX MapIIpyToB. OH MO3BOJISECT MyTCIICCTBEHHUKAM HE
TPaTUTh BPEMS Ha COCTABJICHUE ITyTH MEKITY HHTEPECYIOIUMH KYJIbTYPHBIMA U
COIMATIbHBIMUA O0BEKTAMH BO BPEeMsI TIO€3/I0K, IPEIOCTABIISAS HA BBIOOP OCHOBHOM 1
aTbTEPHATUBHBIN MapIIPYThl, COCTABICHHBIC COTJIACHO OTBEICHHOMY BPEMEHHU U

IICPCOHAJIBHBIM IIPCAIIOYTCHUAM I10JIB30BATCIIA.

OnuH U3 HEJOCTATKOB pa3pabOTaHHOTO MPOTPAMMHOI0 00ECTICUEHUS — ATO
HETIOCPEICTBEHHAS 3aBHCHMOCTH OT cepBHCOB Iutatdopmel Google. M3-3a nmpsmoro
B3auMoieiicTBHs ¢ pasnuunsiMu Google Maps API, mporpamma He CMOXKeET
OCYIIECTBJISTH CBOIO pabOTy B 3aIlJIAHUPOBAHHOM PEXUME ITPU BO3SHUKHOBEHHUH
HETOJIAJIOK Ha CTOPOHE TUIaTGopMbl. Takke CTOUT OTMETHUTh, YTO YKa3aHHBIC
KapTorpaduuecKuM CEpBHCOM KaTETOPUH MECT, KOTOPbIEC UCIIOJIb3YIOTCS JJIsI IIOMCKA
Y COCTaBJICHHSI BLIOOPKH B X0/1¢ PaOOTHI MPOTPAaMMEI, HE BCET/Ia COBMAAAIOT C
JEHCTBUTENHLHOCTHIO, BEJIb ATH JaHHBIC 3a4acTyIO0 COOOIIAIOTCS MOJIb30BATEISIMH, a

HC BJIaJCJIbLIaMU OpFaHHBaHHﬁ.

B nepcriekTrBe mporpaMmMHoe 006ecrieueHre MOXKET ObITh JOpaboTaHO U
(GYHKIIMOHATBHO PaCIIMPEHO. J[JI 3TOro MOKHO BKIIFOUHTH B MPUJIOKEHNE (DYHKITHIO
aBTOPU3AIMU U COXPAHEHUS JTIOOMMBIX MaPIIPYTOB, KOTOPHIC MTPEANOIAraeTCs
XpaHHUTH B 0a3e JaHHBIX HA CEpBEpe MPIIOKEHUS. TakkKe BOZMOKEH TIEPEHOC
MIPOrPaMMHOTO OOECIIEYCHUS Ha APYTHE ONICPAIIMOHHBIE CUCTEMBI, TAKUE KaK,

Hanpumep, i0S.
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IIpuiaoxenue A

Ornpaka 3anpoca B Directions API

String fin waypoints = waypoints24 + waypoints4;

try |
fin waypoints = fin waypoints.substring{0, fin waypoints.length() - 1);

} catch (Exception &)
Toast toast = Toast.maksText(gethpplicationContext(),
text: "He namigenc MecoT nobBmmsocTH", Toast.LENGTH LONG) ;

toast.show() ;

String url2 = "http

CFe maBaToH

Retrofit retrofit2 = new Retrofit.Buildsr ()
.baseUrl (urll)

.addConverterFactory (GsonConverterFactory.orsats())

Jbuild() ;
RetrofitMaps serviceZ = retrofit2.create (RetrofitMaps.class);
" ¥rRaSHBacn BCOS OapaMeTDH HeoOXOoMMMEE IIA OTHDEBEM SaOpoca
Call<Example2> call2 = service2.gstDistanceDuration( Ofigin! origin latitude + ",
+ origin longitude, destination: origin latitude

+ "," + origin longitude, waypoints: "optimize:true|" + fin waypoints) ;

call2.engueus (new Callback<Example2>() {
@Override
public woid onResponse (Call<Exampls2> calll, Response<ExamplsZ2> responss2) |
try {

¥ Oanasn MEUTYIFIEE Map

if (lin=[0] != null) {

line[0] .remove () ;

response2.body () .getRoutes () .size(}; i++) {

VI JIFIHFID

String encodedString = response2.body() .gstRoutes() .gst (0).

getOverviewPolyline () .getPoints () ;

int index = 0, len = encodedString.length();
int lat = 0, lng = 0;

while (index < len) {
int b, shift = 0, result = 0;
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do {
b = encodedString.charAt (index++) — €3;
result |= (b & Oxlf) << shift;
shift += 5;
} while (b >= 0x20);
int dlat = ((result & 1) != 0 ? ~(result >> 1) : (result => 1});
EEE += dlat;

shift = 0;

result = 0;

do {
b = encodedString.charAt (index++) - 63;
result |= (b & 0xlf) << shift;

shift += 5;
} while (b »= 0x20);
int dlng = ((result & 1) !'= 0 ? ~(result >> 1) : (result >> 1));

lng += dlng;

LatLlng p = new Latlng((({double) lat / 1E5}),
(((double) 1lng / 1ES)));
poly.add(p);

/ PHoyenM JMHMD Ha KapTe
line[0] = mMap.addPolyline (new PolylineOptions ()
Laddrll (poly)
-width (20)
.color (Color.parssColor( colorString: "#076AFC"))

.geodesic (true)

} catch (Exception e){

Log.d( tadi "error", M50 "Something went wrong");

@override
publie woid onFailure (Call<Example2> call, Throwable t) {
Log.d( tad "onFailure", t.toString());
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Ipuiaoxkenue b

Hauano kmacca MapsActivity

@Override
protected void onCreate (Bundle savedInstanceState) |{
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity maps) ;

OoabB30BaATENA,

if (savedInstancesState != null) {
mLastKnownLocation = savedInstanceState.getParcelable (KEY_LOCATION’} H
mCameraPosition = savedInstanceState.getParcelable (KE}.’_CAJ‘ERA_POSITION};
}
mFusedLocationProviderClient = LocationServices.getFusedLocationProviderClisnt | activity: this) ;
SupportMapFragment mapFragment = (SupportMapFragment) getSupportFragmentManager ()
.findFragmentById(R.1id.map) ;
mapFragment . getMaphAsyne ( onhMapReadyCallback: this) ;

radius = Integer.valuelf(getIntent().getStringExtra( name "radius™));

for (int i = 0; i < MyCategoriesExpandablelistRhdapter.parsntItems.size(); i++) {
for (int j = 0; j < MyCategoriesExpandablelListBAdapter.childItems.get(i).size(); j++) {
String isChildChecked = MyCategoriesExpandablelistAdapter.childlitems.
get (i) .get (j) .get (ConstantManager.Paramster .15 CHECKED) ;
if (isChildChecked.equalsIg'nc\reCase(CDnstantManager.CﬂCﬂ(_BOX CEEG?(ED_TRUE}} {

¥ mobaBJAsi MX B oEODMF COMCOK

p T T 1 I
String tviChild = MyCategoriesExpandablelisthdapter.parsntItems.get

get(CDnstantManager.Parameter.CATEGORY_M} + o+ (i

EEpa

TYPES.add (getCheckedItems (i, j));

}
if (TYPES.size() == 0){
Toast toast = Toast.makeText(gethpplicationContext(),
text: "¥rammre wmaTeropsm mect", Toast. LENGTH_LONG} H
toast.show() ;

Intent intent = new Intent( action: ".PlacesListActivity");

startBActivity(intent) ;

}
@0verride
protected void onSaveInstanceState (Bundle ocutState) {
if (mMap != null) {
outState.putParcelable (KEY CAMERA POSITION, mMap .getCameraPosition()) ;
outState.putParcelable (ICEY_LOCATION, mLastKnownLocation) ;

super.onSavelInstanceState (outState) ;
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Ipunoxenue B

Yacte oguoro uz POJO kmnaccos

public class Result {
E3erializediame ("geometry")
@Expose
private Geometry geometry;
BSerializedNams ("icon"
BExpose
private String icon;
BSerializedNams ("id")
BExposs
private String id;
BSerializedNams ("name"
EExpose
private String name;
@SerializedNams ("opening hours")
EExpose
private OpeningHours openingHours;
B3erializedlame ("photos")
@Expose
private List<Photo> photos = new ArrayList<~>();
@SerializedNams ("place id")
@Expose
private String placeld;
ESerializediame ("rating")
@Expose
private Double rating;
BSerializedNams ("reference")
@Expose
private String reference;
ESerializediName ("scope")
BExpose
private String scope;
ESerializedNames ("types")
BExpose
private List<String> types = new ArrayList<~>();
ESerializediame ("vicinity™)
BExpose

private String wvicinity;
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private Integer priceLevel;

public Geomstry getGeometry() { return geometry;

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public String getMames () |

return name;

public OpeningHours getOpeningHours () {
return openingHours;

1
public String getPlaceId() {

return placeld;

public Double getRating() {

return rating;

public List<String> getTypes() |

return types;

public String

return reference;
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