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Summary. Information analysis systems are an independent category of information systems designed to
automate analytics aimed at decision management or other possible solutions. The «Monitoring» Information
Analysis System developed in MIIGAIK is described in this paper. Furthermore, the development process
of a software component designed to plan the examination routes and to carry out consolidated areal indices
geoanalysis of educational facilities in Republic of Crimea is represented. The developed software component
uses the combination of two programming languages: PHP and JavaScript. The API Yandex.Maps is used
to visualize geodata, routes generation and their length and time of travel. A proprietary algorithm, which
involves direct searching the minimum routes of three points and then expanding them by locating the nearest
free points to search an optimal route was developed. Two consolidated areal indices, which are used in the
information system to analyze the status of subordinate educational organizations in the Republic of Crimea,
were formed on the basis of the available information analysis. The first one is called «Schools overcrowding»
and it is defined as ratio of the number of schools with second and third shifts to the total number of schools
in an administrative-territorial entity (ATE). The second index, «Shortage of places in kindergartens for one
hundred people in the age group of 4—7 yearsy, is defined as ratio of the sum of ATE shortage places to the
population in the age group of 4-7 years. In other words, this index characterizes the number of missing places
per one hundred children of pre-school age. The created component cooperates both with the subsystem of the
contractor and with the subsystem of the customer and fully completes the tasks set by him.

Citation: Boyarchuk M.A., Orlov P.Yu. Developing a software component for GIS «Monitoring» module designed for geoanalysis
of educational facilities in Republic of Crimea. Izvestiva vuzov «Geodeziya i aerofotosyemka». lzvestia vuzov «Geodesy and
Aerophotosurveyingy». 2018, 62 (2): 223-232. [In Russian]. DOI: 10.30533/0536-101X-2018-62-2-223-232.

Hocmynuna 20 okmsaops 2017 e. lpunsama k neuamu 12 mapma 2018 2.

Karuessbie cioBa: reoananus, [IC, web-moprair.

Paccmorpena co3nannas 8 MUNTAuK uapOpMamonHo-aHanuTHIecKast cucteMa «MoHUTOpUHTY. Onrcan
MPOLIECC CO3AaHMs MPOTPAMMHOTO MOYJISI ATl 3TOM CHCTEMBI, KOTOPBIN CITYKHUT JUIsl IUIAHUPOBAHUS MapIil-
PYTOB HMHCIICKTUPOBAHUA N 0a30BOro reoaHajmnsa Io CBOAHBIM TCPPUTOPUATIBHBIM IOKA3aTCIIAM 00BEKTOB
obpazoBanus B Pecriyonnke KpbiM. Pazpaboran coOCTBEHHBII aJl'OPUTM MOMCKA ONTUMAaIbHOTO MapuIpyTa.
CchopmupoBaHb! 1Ba CBOJHBIX TEPPUTOPHAIIBHBIX MOKa3aTelisl, HCIOIb3yeMble B NHPOPMALMOHHOM cucTeMe
JUISL aHAJIN3a COCTOSTHUS TIO/IBEIOMCTBEHHBIX 00pa30BaTeIbHBIX OpraHU3alnil.

Jost murupoBanusi: boapuyk M.A., Opnog I11O. Pazpabotka nporpammuoro moxyisi ['VIC « MOHHTOPHHT» 1JIsl TeoaHAIN3a 00BEKTOB
obpasoBanust Pecriyonuku Kpeiv // 13B. By3oB «l'eonesus u adpodorocnremkar. 2018. T. 62. Ne 2. C. 223-232. DOI: 10.30533/0536-
101X-2018-62-2-223-232.
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B craree [1] Obuta paccmorpena Mudopma-
IUOHHO-aHATUTHYECKas cucTeMa « MOHUTOPUHTY,
CO3MaHHasg  YmpaBieHHEM  HH(popMaTU3auuu
MUUT'AuK no 3akazy MunuctepcTBa 006pa3opa-
HUs ¥ Hayku P®. Ona mpeanasHaueHa s cO6o-
pa uHpOpMaLuHU, yuyeTa OOBEKTOB HEIBHIKUMO-
ro HMMYIIECTBa O0Opa30BaTEIbHBIX OpraHU3alul
Pecniyonmuku Kpeim'2 [2, 3]. Onucana ee apxu-
TEKTypa, TOACUCTEMBI, BXOISIINE B €€ COCTaB,
a Takke Kpyr ux nonb3oBarerneil. Ilo mpocnbe
YIOMSIHYTOTO 3aKa3uuka misi Oonee 3(QeKTus-
HOTO YTIpaBJICHUS 00bEKTaMu 00pa3oBaHUs ObLIa
pa3paboTaHa MOACHUCTEMa T'e0aHaIn3a, KOTopas B
HACTOsIIee BpeMsl MOJBEPIIach HEKOTOPOW MO-
nepHuzauuu [4]. UMeHHO 3TOMy W TOCBSIIEHA
naHHas paboTa.

CpencrBa pa3padoTku

B pa3paboraHHOM MPOTpaMMHOM MOIYJIE
NPUMCHSUIACH CBSI3KA M3 JBYX SI3BIKOB IPOTrpaM-
MupoBaHus. B nemsix 6e3omacHOCTH At paboThI
¢ 6a3amu naHHBIX ucnoab3oBaics PHP. B ciydae
JavaScript moTpeboBasiocs Obl yKa3aHue ajapeca,
JIOTMHA M TapoJis K 6a3e TaHHBIX HEMOCPEICTBEH-
HO B KOJI€ CTPaHMIIbI, NIEPEAaBaeMOi KIMEHTCKO-
My Opay3epy. Ilockomeky PHP-xox 3aBepmiaer
CBOE€ BBITIOJIHEHHUE €Ile /IO Tepeiaud CTPaHUIIbI
KJIMEHTY, B3aMMOJICHUCTBHE MEXIY S3bIKAMHU Ha-
pSMYI0 HEBO3MOXKHO. [Ipu 3TOM Gosbiiast 4acTh
QJITOPUTMOB U BBIUYUCIICHUH BBITIOIHSICTCS TAKKE
Ha cepsepe. Kpome Toro, npu nomouy PHP mox-
HO BCTaBJISITh B KOJI CTPAHUIIBI HE TOJILKO pa3me-
YeHHBIN TEKCT, HO W Koja Ha JavaScript, yTo mo-
3BOJIIET BapbUPOBATh ITOT KOJI B 3aBUCUMOCTHU OT
cutyauuu (puc. 1).

Onnaxo cpencts PHP ne xBaraer jisi BbI-
MOJIHEHHUsSI BCEX TOCTaBJICHHBIX 3ajad. Tax,
BU3YyaJIM3alMI0 JIAHHBIX M HWHTEPAKTHUBHOCTH
CTpaHUIIBI B MOJIHOKH MEpe MOXXHO peaan30oBaTh
Tosbko B JavaScript. Kpome Toro, Ha JavaScript
paboraet API Sunexc.Kapt, koTopslii mpeacTas-
asetr coboir Habop JavaScript-KOMIIOHEHTOB,
NpeJHa3HAYCHHBIX JUIS CO3JaHHsl MHTCPAKTHB-

CEPBEP

baza
JTAHHBIX
Kiauent
Caiir,
JavaScript web-cTpanunma
HTML

\ HOJ’IBSOBaTeHLCKI/Ie 3arpochl

ITomp30BaTenn

Puc. 1. Mecto PHP u JavaScript B ki1ueHT-cepBepHOii
apxXUTeKType

Fig. 1. Place of PHP and JavaScript in the client-server
architecture

HbIX KapT. KOMIIOHEHTHI pa3MeIleHbl Ha cepBe-
pax SHaexca U IOCTYNHBI AJIS UCIIOIb30BaHUS
cpa3y mocje WX 3arpy3kud Ha cTpaHumy [5].
JlaHHBIH TpOrpaMMHBIN UHTEp(deiic ucnonb3y-
eTcs i1 BU3yallM3alUM Te€OAaHHBIX, MOCTPO-
€HHUs MaplIpyTOB U HAXOXKJIEHHUS UX JIMHBI U
BPEMEHU MPOXOKICHHUS.

[Ipumenenne Snmekc APl Ha ¢done KOH-
KypeHTOB (Hampumep, aHajgoruuyHoro API ot
Google) cBSI3aHO ¢ HECKOJIBKHUMHU MPUYUHAMH.
Bo-miepBBIX, 3TOT TpOrpaMMHBIN HHTEpPEiic
yK€ HCIIOJB3yeTCs] B CO3MaHHOW cHcTeMe. B
ciaydae apyroro API norpe6oBanuch Obl gomod-
HUTEJIbHbIE pabOThl MO MHTETpalUd MOIYJS B
cucremy. Bo-Broprix, SAunexc API paspaboran
POCCHICKON KOMITAaHUEW, YTO TA€T OCHOBAHUS
1oJiarathb, 4To MPEJ0CTaBIsIEMbIE CEPBUCOM Kap-
Tbl Ha Tepputoputo PO Oynyt umers OonbuIyro
TOYHOCTh U OOHOBJIATHCS yalie. B-Tperbux, B
nocjieJJHee BpeMsl BC€ aKTyajbHEE CTAHOBUTCS
UCIIOJb30BaHUE OTEUYECTBEHHBIX IMPOAYKTOB, B
TOM YHUCJ€ U MPOrpaMMHBIX, BMECTO HUMIIOPT-
HbIX. Hakonen, Anaekc.Kaptsl moryt mpeno-
CTaBUTH OOJIBIIHI 00heM WH(pOpMAIIHH 32 CUET
reonHpopmanmoHHoro cepsuca «Haponnsie
KapThI», MO3BOJISIOIIETO MOJIb30BaTESIM JOMOI-
HATb U UCIIPABJISITH KapThl.

'KoHuenmust ocymectBieHuss MuHHCTEpCTBOM 00pa3zoBanusi W Hayku Poccuiickoii dexepann MOTHOMOYHIT COOCTBEHHHKA B OTHOLICHUH HMY-
LIECTBA IMOABEIOMCTBCHHBIX OpraHuzanuid. M.: MunoOpnayku Poccum, 2011. 27 c.
Mlocranosnenne I[lpaBurenbcrBa Poccuiickoit @emeparmu ot 12.04.2012 Ne 289 (pem. ot 15.12.2016) «O demepanbHOii TOCYIApCTBEHHON

I/IH(i]OpMaLH/IOHHof/'I CUCTEME TEPPUTOPUATIBHOTO IJIAHUPOBAHUS.
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eau u 3agaum

Pemaemblie 3a1aun popMyIMpoBaIiCh CleIy-
IOIIMM 00pa3oMm:

1) paspaboratb MOmydb JUIS CUCTEMBI
«MOHHUTOPUHIY, B3aUMOJECHCTBYIOLINH C MOACHC-
TEMaMH UCIIOJHUTENS U 3aKa3duKa U peajln3yro-
Ui GYHKLIUU Fe0aHaIN3a;

2) B MOJCUCTEME MCIIOJHMUTENs pa3padarsl-
BAaEMbIl MOJYJb JOJDKEH pEalu30BaTh aBTOMa-
TU3UPOBAaHHOE pa30MEHUE MOCELIaeMbIX TOYEK
Ha ONTHMAJIbHBIE MAPUIPYTHI U3 /7 TOUYEK (YUCIIO
YCTaHABJIMBAETCS I10JIb30BATEJIEM IIpU 3aIlyCKe
MOJIYJIS1), @ TAK)KE MOMCK ONTUMAJIBHBIX MECT HO-
YEeBKH JUII MOOMJIBHOW TpyHIBI B MPOMEKYTKAX
MEeXIy obOcienoBaHusMHU. TOUKH HOYEBOK BBIOM-
paroTcs U3 3apaHee 3aJaHHOIO CIIUCKA;

3) B IOJICUCTEME 3aKa3unKa peaan30Barh MOA-
CUYET M BU3YAJIN3ALMI0 HEKOTOPBIX CTATUCTHYE-
CKHMX IIOKa3aTeseil, IOKa3bIBAIOLIUX COCTOSHUE
00bekToB 0Opa3oBanus PecryOnuku Kpbim.

[lepen onucanueM peanu3alnuu MOAYJs pac-
CMOTpPUM 3ajjady Oosiee moapoOHo. Kmeercs
0a3a MAaHHBIX IO TOYKAM, pPACIOJIOKEHHBIM B
OINpPEEIEHHOM PErMOHE WIH 3aKpEIUIEHHBIM 3a
KaKOH-INOO0 KOHKPETHOW MOOMJIBHOW TIPYIIOH,
U TOYKaM HOYEBKH JUIsl OOCIenyromeil Tpymnibl.
[Tonp30BaTens BBOAUT HOAPAJL B CUCTEMY YHUCIIO
TOYEK, U3 KOTOPBIX OyIyT COCTOATH MapuIpPYTHI,
JIeHb Hayaja OOCJIeZIOBaHMS M YUCIO pabouyux
nHel. PazpabarbiBaeMblil MOIYIb 1OJIKEH:

1) pa30uTh MHOXKECTBO TOYEK HA MUHUMAJIb-
HBIE 110 JUIMHE MapIIPYThl, COAEPIKAIINE yKa3aH-
HOE I10JIb30BaTEIeM YHUCIIO TOUYeK (I10J] Mapuipy-
TOM OyJeM MOHUMAaTh MyTh, KOTOPHIH MO3BOJISET
IIOCETUTH BCE TOUKH OJIMH Pa3, HU pa3y HE BO3Bpa-
IIA5Ch Ha y’Ke NMOCEIEHHbIE TOYKN);

2) IOTMOJHUTH ITOCTPOECHHBIE MapUIPyThl Hau-
Oosiee OIM3KUMU IMyHKTaMHM HOUJIETa, B KOTOPBIX
MOOWJIbHBIE TPYHIBl HAXOAATCS O M Hocie 00-
CJIEJOBAHMSI;

3) coctaBuTh rpaduk o0be3na OpraHu3alu,
UCXOJS W3 TOrO, 4TO B OAWH JAECHb IPOBOJUTCS
OJMH MapuIpyT.

B kadectBe kpuTepus 61M30CTH TOUEK OyniemMm
UCIIOIb30BaTh JIMHY MyTH Mexay HUMHU. [lyTh
npokiaasiBaercs npu nomoun API Snaexc.Kapr,

ATOT e MPOrpaMMHBIN HHTepdec IpeaocTaBIsi-
T JIaHHBIE 110 POTSHKEHHOCTH M 3aTpaTaM BpeMe-
HU Ha KaXAbIM IMyTh, a TAaKXKe NMPUMEHSICTCS s
BU3YyaJM3alMK MTOCTPOSHHBIX MapiipyToB. [lepen
pa3paboOTKOM MPOrpaMMHOTO MOAYJS OBUIM TPO-
BE/ICHBI MOMCK M aHAJHU3 3aJad M MX PELICHUH C
IENIbI0 HAaWTH YXKE pealn30BaHHbIC aJTOPUTMBI,
NpUTONIHBIE K TpuMeHeHuto. [locTaBnenHas 3a1a-
4a MepeKIMKAETCS cpa3y ¢ HECKOJIBKUMU HU3BECT-
HBIMU 3a/1auaMu Teopuu rpados. OgHako HU OTHO
peleHne s KIACCHYECKUX 3a/ad Takoro poja
HE MOXKET IPEOCTaBUTh PEIICHUE, YOBIETBOPS-
IolIee BCeM HeOOXOAMMBIM TPEOOBAHUSM.

[TockonpKy HE OBLIO HAWIEHO TOTOBOTO all-
ropuTMa, MPUMEHUMOTO K TOCTaBJICHHOW 3a/a-
ye, pazpaboTaHa COOCTBEHHasI cxema JIEHCTBUH,
KOTOpast 3aKJII0YaeTCs B HaXOXKACHUHU NepedopomM
MUHHMMAJIbHBIX MapIIpyTOB U3 TPEX TOYEK C MO-
CJICAYIOUIMM UX HapalliBaHUEM ITyTeM HaXOXe-
HUS OJMoKaiIInX cBOOOIHBIX TOYEK. JJOCTOMHCTBA
JAHHOTO BapHaHTa — MPOCTOTA M MOHSATHOCTh pe-
aNM3aluu.

Pa3paborka ajropurma noucka
ONTHMAJILHOI0 MapLIPyTa

[epen peanu3zanmeil BEIOPaHHOTO AJTOPUTMA
CIIEyeT N0020MO8UMb UCXOOHble OanHble. JIs
MOJTyYeHHUsT HEOOXOAMMBIX JIAaHHBIX OT MOJIb30Ba-
tens ucnonb3yercss HTML-dopma. Ona conepxut
(moxpsi): Mo JUIsl BBOAA YKCIIa TOYEK Ha Mapiil-
PYT U JaThl Hayasia 00CIeI0BaHuUs, a TAKKE BHIOOP
3HAUCHHUS JUIs yKa3aHus yucia pabounx qaei. [Tpu
nomMou KHonku «Iloctpoutey naHHBIE OTIHpaB-
mstrorest B ckpunt PHP st nanpheiimei o0pabot-
ku. TlomHbIil Kom (POpMBI MOXKHO HalWTH B padore
[4]. OnHako 3TO — HE BCE HEOOXOIUMBIC JIaHHBIC.
Jleno B TOM, 4TO y HacC OTCYTCTBYET MH(pOpMAIs
0 MyTAX MEXIY IMYHKTaMH M MbI CTAJIKUBaeMCs C
HEOOJIBIION CIIOXKHOCTBIO, KOTOPask 3aKJIF0YAETCs B
TOM, YTO 3TH JaHHbIE HAXOAATCs 1pu nomoiu API
SAnnexc.Kapt, koropsrii paboTaeT B KITMEHTCKOW Ya-
CTH, a BBIYMCIICHHS BBIIIOJIHEHBI HA CTOPOHE CEpBE-
pa. B cBs3u ¢ 3TUM HAXOXKACHUE ITyTEN BBIHECEHO
B OT/IEJIbHYIO CBSI3KY CKPHIITOB.

BBecTu naHHBIE 0 MYTSAX MOKHO HECKOJIBKH-
MU CIIocOo0aMH: MepeaaTh B HYKHBIA CKPUIIT Ha-
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npsmyto ¢ nomouisto POST-3anpoca nim 3anecT qaHHble B 06a3y. B Hacrosmieil pabore peann3zoBaH
BTOPOM CIIOCO0, TaK KaK OH MO3BOJISET BBIINOJIHATH CKOJIBKO YTOJHO PACYETOB HA OAHOM M TOM € MHO-
JKECTBE TOYEK, PACCUNTAB IIyTHU TOJIKO OJUH pa3. [IepBbIM J€J10M CKpUNITY HEOOXOAUMO MOJIYUYUTh J1aH-
HBIE O TOUKAX, MEKIY KOTOPBIMH OyAyT BBIYUCISATHCS MyTH. JIsl 3TOTO MOAKIIOYaeMcs K 6a3e TaHHBIX:

$link = mysgl connect ("127.0.0.1", "root", "");

mysqgl select db ("gis"™, $link).

Oynkmuamysgl — connect ycTaHaBIMBAaeT MOIKIIOUEHUE K 0a3e JaHHBIX 110 YKa3aHHOMY aJpe-
Cy, JIOTHHY U napomto. JlaHHbIe U3 0a3bl MOKHO MOTYUYUTh IIPU MOMOINU GyHKUUHM mysgl — query,
KOTOpasi BBITIOJIHSIET Tiepenannbiii et SQL-3ampoc. [lepBbiM 3ampocoM y3HaeM 4uCIIO 3anuceid B 0ase,
a BTOPBIM I0JIy4aeM Bce ee 3anucu. [lonydeHHble TaHHbIE 3aHOCUM B MACCHBBI CO CBSI3aHHBIMU MHICK-
camu:

Sresult = mysgl query ("SELECT COUNT(*) FROM points");

Srow = mysql fetch row($result); Scount = Srow[0];
Squery = "SELECT * FROM points ORDER BY ID";
Sresult = mysqgl query(Squery);
for ($1 = 0; $i < Scount; S$i++){ $row = mysqgl fetch row($result);
$ids[Si] = Srowl[0]; $X[$1i] = Srow[l]; SY[Si] = Srow[2];}
B paszsnesie <Head> HeoOxommmo nomkjoumTh API fHpnexc.KapT m njmarmH jQuery:
<script src="http://api-maps.yandex.ru/2.1/?lang=ru RU" type="text/
Javascript"> </script>

<script type="text/javascript" src="ajax.googleapis.com/ajax/libs/

jquery/l.6.1/jquery.min.js"></script>

B toMm xe pa3ziene B Terax <script> numem cBoil ckpunT Ha JavaScript. B Hem Bbruncisiem He-
obxonuMele mapameTpsl myTeil. Co3naem 00bekT Promise («obemanue») Kak «00epTKy» il BBIYHCIIe-
Hui, u npu nomoiuu PHP BBonuM B Hero BeiuncieHus Ha Aunnexkc API:

echo "var pl = new Promise (function (resolve, reject) {\n";

<>

echo "ymaps.route ([[".SX[$i].", ".SY[Si]."], [".SX[$J].", ".SY[$J]1."11).
then (function (route) {1[".$k."] = route.getLength(); t[".Sk."] = route.
getTime (); k++; });\n ";

<>

echo "timerl = setInterval (function () {if (k >= " . Scount* (Scount-1)/2

") {resolve(t, 1)}}, 7000);\n });\n ";

OyHKIMSA ymaps.route CIyXUT sl HOCTPOEHUS IMyTe MEX Ty YKa3aHHBIMU TOUKaMU; route.
getLength() m route.getTime() HaXOAAT AJIUMHY U BPEMs MPOXOXKIAECHUS ITYTH COOTBETCTBEH-
HO. [Tpr moMoIu BIOYKEHHBIX ITUKJIOB MO S$1 M $j MBI BBI3BIBa€M 3TH (QYHKIIUH CTOJIBKO pa3, CKOJIBKO
y Hac ecTh nap Todek. Bo m30exanune mocTpoeHus myTe mo 1Ba pasza (1.e. u3 A B b mu u3 b B A) nytn
CTPOSATCS TOJIBKO OT TOYKH ¢ MeHbITUM ID 110 Touku ¢ GonbmuM. Mcnonb3oBaHue «00EpTKU» B JTAHHOM
ciydae 00yCIIOBIIEHO TeM, 4TO (D)YHKIIMS MOCTPOSHUS IyTH aCHHXPOHHA, T.€. BO3BpAIllaeT 3HAUYEeHUE HE
cpasy, a B HEONpeACICHHBI MOMEHT B OymyrieM. Takum o0pazoMm, (YHKIIMA MOTYT BBIITOJIHUTHCS HE B
TOM TIOPSIIKE, B KOTOPOM OHH 3arparnuBaroTcs. Ham jke HeoOXomuMo T0KIaThess MOMEHTA, KOTa BCe
myTH OyayT mocTpoeHsl. [ aToro ucnonb3yrores GyHKus setInterval u cdetunk Sk. Kak Tob-
KO «00eIaHne» 3aBepIieHO, BhI3bIBACTCS QYHKIIUS, yKa3aHHAs B MeToJie .then():

echo "pl.then (function () {\n";

echo "ldata = JSON.stringify(1);\n"; echo "tdata = JSON.stringify(t);\n";

<>

echo "$.post ('toDB.PHP', {len: 1ldata, time: tdata}, function (data)
{alert(data)});\n});\n ".
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B sTom 610Ke MBI mepeBoauM JaHHbIE B (hopmar JSON M OTHpaBiisieM UX B CKpUNT toDB.PHP
npu nomon AJAX-MeTona $.post. B ommnune ot knaccuueckoro HTML 3ampoca metogom POST
3TO MO3BOJISIET IIepeIaTh JaHHbIe 0€3 Nepe3arpy3Ku TeKyIel cTpaHuibl. TeKyIHii CKPUIIT MOTHOCTHIO
npuBesieH B pabote [4]. 3anmuck naHHBIX B 0a3y mpoBoautcs B ckpunte toDB.PHP. Chayana on moiy-
4aeT JaHHbIE OT MPEABIAYILEro CKPUIITa:

$a = json decode($ POST['len']); $b = json decode($ POST['time']);
3aremM U3BECTHBIM 00pa30M MOJKITIOUaeMCs K 0a3e JaHHBIX U MTEPEeCco31aeM TaOIUIy HECKOJIbKHMHU
SQL-3anmpocamu:

$query = "Drop table routes"; mysgl query (Squery);

Squery = "CREATE TABLE routes (Counter int not null, Start id int not

null, end id int not null, distance real null, time integer null)";

mysqgl query (S$query).

B3sB manHbIe U3 TaOIHIIBI, COAEpIKAIICH MyHKTHI MAPIIPYTOB, IPUCTYIIAEM K 3alIOJTHEHUIO Ta0IH-
bl Ty TEH:

for ($1 = 0; $i < Scount; S$i++){ Spl = S$ids[S$i];

for ($3 = $i+1; $37 < Scount; $j++){Sp2 = $ids[S$]];

$query = "INSERT INTO routes (Counter, Start id, end id, distance, time)
VALUES ("™ . Sk . "+1, " . Spl . ", " . Sp2 . ", " . Sa[S$k] . ", " . Sb[Sk]
. ") ; ";

mysqgl query ($Squery); Sk++.

Takum oOpazoM, moayyaem TaOIHIbI, COAepKAIINE MPOTHKEHHOCTH U ATUTEIILHOCTH BCEX MyTeH.
[Tonuelii CKpUNT MpHUBeAEH B pabore [4]. Jlanee pacCMOTPUM CKPHIIT, BHITIOIHSIONINN BCE OCHOBHBIE
BbIuncieHus. [lepen HadamoM BBIYUCIICHUN MONTydaeM JaHHbIEe U3 GopMbl U 0a3bl JaHHBIX. B 3TOT pa3
nanubie u3 bJ[ 3aHOCKMM B acCOIMAaTUBHBIE MACCUBBI:

$row = mysql fetch row($result);

SPoints[Srow[0]]["X"] = Srow[l];
SPoints[Srow[0]]["Y"] = Srow[2].

T0 MO3BOJISET HAM UCIIOJIB30BaTh MAaCCUBBI B HEKOTOPOM CMBbICIIE KaK (PyHKIIUU — MepeiaeM B HUX
ID-TO4KHM M KOOpAMHATY, KOTOPYIO XOTHM MOJIY4YNTh; [TOJIy4aeM €€ 3HaueHue. Ternepp nepexoaum Hemo-
CPENCTBEHHO K a120pummy Gopmuposarus mapuipymos (puc. 2).

Ilepswiti 5man anropuTMa 3aKIOUaeTCs B CIEIYIOIIEM: Mbl lepeOupaeM Bce BO3MOKHbBIE TTOMHO-
JKECTBA U3 TPEX TOUEK HAa UCXOJHOM MHOXKECTBE U HMILEM TaKO€, KOTOPOE COEAUHSIIACh Obl MapLIPyTOM
MUHUMAaJIbHOM MPOTSKEHHOCTU. Ha moMHOXKecTBe U3 TpeX TOYEK MOKHO IMTOCTPOUTH TOJILKO TPU MYTH,
a 4TOOBI COEIMHUTH TPU TOUKHU HY>KHO BCETO J[Ba MMyTH. TakuM 00pa3oM, KpaTdalinii MappyT MOKET
OBITH HaliJIEH KaK CyMMa JIByX MUHUMAJIbHBIX TyTei. OJJTHAKO 3TOT CIIOCOO HE TOAUTCS JIJISl HAXOXKICHHS
MHUHUMAaJIBHOTO MapIIpyTa IpH OOJIbIIEM YHCIIE TOUEK, TaK KaK B JAHHOM ClIy4ae CyMMa MUHHUMAJIbHBIX
nyTel MOXKET HE JaTh MaplIpyT WIH COEIUHATh HE BCe TOUKH. [lomydyeHHble MapIIpyThl XpaHATCS B
Buje crnucka ID Touek B mopsake moceieHus; NCIoIb30BaHHbIE TOUKU YAASIOTCS U3 CIIUCKA JOCTYII-
HbIX. [IoCKONIBKY 3Ty 4acTh CKpUITA MbI OMUCAIM HA €CTECTBEHHOM SI3bIKE, a €r0 MPOrPaMMHBIN KO
JTIOBOJIbHO TPOMO3/IOK, 3/1€Ch OH HE TPUBOAMUTCS.

Ha emopom smane xaxaplii MapmipyT MOOYEPEAHO JOTOTHIETCS OMMKAUITUMU TOYKaMHA HOUYEBKHU.
Jis aTOrO co3nana crnienrangbHas QyHKLKS, IPUHUMAIOLIAs Ha BXOJ CIIUCOK TOYEK MaplIpyTa B MOPSII-
K€ MX MOCEIIECHUs U TaKe BO3Bpallarolias crucok Touek. [louck Omrkalero myHKTa MpOBOAUTCS
nyTeM nepedopa Bcex JOCTYIMHBIX MyHKTOB. HeoOxonumo HaliTH Takol MyHKT, CpeHEe pacCTOsTHUE JI0
KOTOpPOTO OT KOHIIA ¥ Hayaja MapuipyTa Obu10 Obl MUHUMAJIbHBIM:
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A\

Puc. 2. lIpumep nocrpoenus MapmpyToB npu nomomu Angexc API
Fig. 2. An example of route planning performed by Yandex API

for ($1i = 0; $i < Scount; S$i++)
$sdlist[$Ssids[$1]] = ($sDists[$sids[$i]]([Splist[0]] + S$SsDists[$sids[$i]]
[Splist[$lpl]) /2.

Haiinennast Touka BCTaBisieTCs B HAYAJIO M KOHEI] CIMCKa ToueK MapuipyTa. OJHaKo Ha 3TOM MOJ-
00p Touek HOYEBKH HE 3aKaHyuBaeTcs. [[eno B TOM, 4TO B JAHHOM cllydae He YUTEHbI BApUAHThI, KOraa
MOOWJIbHAS TPYMIa JOJDKHA TepeexaTh B JIPYryI0 TOUKY, YTOObI MPOAOIKATh 0O0CIEIOBAHUE OTTY/A.
Taxum 00pa3om, MOXKET BOSHUKHYTh CUTyallusi, KOTJa B n-i J€Hb IpyMma mnocie odciaeroBaHus Mpu-
€3’KaeT B TOUKy «1», a Ha cieayroiiee yTpo HaUMHAET CBOM My Th YXKe U3 TOUKU «2». YToObI 3T0O Mcpa-
BUTb, OTCOPTUPYEM BCE MapIIPYThI B MOPsAKe Bo3pacTanus ID-Touku HOUEBKU. DTO 00ECTIEUUT HAM UX
TPYNIUPOBKY M UCKIIIOYUT CUTYAIINIO, KOT/Ia MAapIIPYThl C TOUYKOM HOYEBKHU B «1» uayT no rpaduky He
NOJPsII, a pa30pocaHbl ciaydyaliHbIM 00pa3oM. 3aTeM Ha TpaHHIaxX PYMHIbl MEHSEM MOCIETHIOI TOUKY
MOCJIEHETr0 MapIlIpyTa IPYIIbl HA TOYKY Hayajia MepBOTr0 MaplipyTa CIeAyIOlIel Ipybl.

Teneps nepexonum K gusyarusayuu pezyismamos. B tene JavaScript-ckpunrta GpyHkmmun init ()
co3naauM o0bekT «kapta» u3 Snnexc API. BriBeneM Ha KapTy METKH TOYEK, TOCTPOCHHBIE MapUIPYTHI
1 HACTpOUM uX oToOpaxkeHue [4]. s oroOpakeHust TOCTPOSHHBIX MapIIPyTOB HEOOXOIUMO 100aBUTH
UX B KOJUICKLHUIO Te000bEKTOB KapThl. J[00aBIATh MX HaNpsIMyIO HEJb3s, MOCKOJIBKY ONEpaluu Io-
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CTPOCHHUSI ITyTEN — ACHUHXPOHHBIE, OHU BBINOJHAKOTCA HE B MOPSJIKE UX BBIBOJA B IPOrPAMMHOM KOJIE
1 OyJyT 3aHECEHBI B KOJUICKIIMIO B TOM k€ Topsiike. Ham ke BaxHO, 4TOOBI OHU 3aHOCHIIMCh HMEHHO B
yYKa3aHHOM TOpsiAKe, 4TOObI MHACKCHI MyTeil Ha KapTe COOTBETCTBOBAIHN MHAEKCAM MyTel B OTIAEIBHO
BBIBOJMMON Ta0nuiie. J1Jist 3TOro Kask/blii ITOCTPOCHHBIN MyTh BHaYaJle BHOCUM B OTICIIbHYIO KOJUICK-
LHIO, @ 3TU KOJJIEKIIMU B MPABUIILHOM MOPSAJIKE 3aHOCUM B KOJUIEKIIUIO KapThI.

[lepetinem k nocmpoenuto epaguxa ob6vezda. AATOPUTM MOCTPOEHUST KpaWHE MPOCT: KAXKIOMY
JTHIO ¢ HaJaya 00be3a COOTBETCTBYET OIMpPENEIEHHBIN MapuIpyT B TOM MOPSJIKE, B KOTOPOM OHHU CO-
JIepKaTcsid B MAacCUBE MOJIYYEHHBIX pelleHuil. B kaxapie N IHEH, yKa3aHHbBIE IOJIb30BATENIEM, OIHH
JIeHb CYMTACTCS BBIXOIHBIM U TIpoiryckaeTcs B rpaduke. [lomydennsiii rpaduk pacnedarsiBaeTCs ¢ Mo-
motbto HTML-Tabnunpsl. Tabnuiia conep kUt cieayronme cTon0Lbl: HOMep MapipyTa, 1ara, CIIUCOK
MOCEIIAeMbIX TOYEK, MPOTHKEHHOCTh MapIIpyTa U BpeMs Ha ero npeonosienue. [lomydennas tadnuia
BBIBOIUTCS B BUKET Dialog, mpemocTapiseMplid IIIarMHOM jquery—ui:

$( "#table" ).dialog({dialogClass: "no-close", position: { my: "left
top", at: "left bottom"}, autoOpen: true, width: 800, 1}).

DTOT BUDKET MPECTABISET COOON TUAJIOTOBOE OKHO, BCTUIBIBAOIIIEE MTOBEPX CTPAHUIIBI C KApTOH.
JlaHHOE OKHO HE SIBJIIETCS MOJAJIBHBIM H, CJIEI0BaTEIBHO, HE MeIaeT paboTe co crpaHuiiel. Taxxke
OHO MOXXET CBOOOTHO TIEPEMEIATHCS 110 IKPaHy.

Jlnst ynoOCcTBa HaXOXKIEHUST HY)KHBIX MapIIPyTOB Ha KapTe peaan3oBaHa (YyHKIUS UX TOJCBETKH
IpU HaBeACHUHW Ha MapuipyT B Tadmuie. C 3Tol 1enbio B JavaScript-yacTu co3mana QyHKITUS, aKTHBH-
pyroIasics Mpu HaBEJEHWN Ha KOHKPETHYIO CTPOKY. JlaHHAst CTpOKa M COOTBETCTBYIONINN €l MapIIpyT
MOJICBEYMBAIOTCS KPAaCHBIM (puc. 3).

function hl (n) { document.getElementById("r"+n).className="hl";

Rlist.get (n) .get (0) .getPaths () .options.set ({strokeColor: "#FF191D',
opacity: 1});}

RAZpeC wan obbes Maatn I

Fpagpnk obvezna
Nellere  [Towsw [Arsa, mBpetm, rem
E_ o1 02 2015 [5001-> 1355 -> 1563-> 383->5001 11270268 126

2 (02022015 [5001->1489.>759->1463->653->3002  [33656.36 |04
3 [03.022015 [S002->1162-3876-> 1452-> 1440.>5002 [117794.63 [151
[+ [04.022015[5002->1358.->1400->1345.>1357->5002 [83896.48 [109
Es_.nsoums [5002-5583->512->1460->1675->5002 [70050.27 [120
p [06.02 2015 [3002->1282-5>1200->1103->1392->9002 [75412.34 |11
7 [08022015 [5002->1244->1160-> 1441->353->5002 (5486133 (64
& [09.022015[5002->1383.51161.>1315.51351.55002 [§3772.09 |67
B 10022015 [5002-5>1384.>1156->1268.>1410->S002 [38192.08 [S?
(10 [12.02 2015 [5002->1461->1497->1%03->1537->5002 [37608.29  [64
11 12022015 [5002-529->1273->1396->1168->5002  [12141.22 395

Puc. 3. BHeminuii Buj MoayJisi IPH NOCTPOEHUH MAPIIPYTOB
Fig. 3. Appearance of software component while planning the routes
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Pa3paborka ¢pyHknmnonana 6a3oBoro
re0aHaJM3a M0 CBOJHBIM TEPPUTOPHATBHBIM IOKA3ATEJISIM

[lepeiinem k cienyroniei yactu paboThl IO MOAESPHU3ALINH MTOICUCTEMBI 3aKa3UnKa, KOTOPYIO MOX-
HO 0XapaKTEPHU30BATh KAK 3a0auy pacuema u 8u3yaiu3ayuu C60OHbIX MeppumopudIbHblx nokazameret,
UCIOJIb3yEeMbIX B HH(POPMAIIMOHHOW CHUCTEME JJIs aHaJlM3a COCTOSIHUS MOJIBEIOMCTBEHHBIX 00pa3oBa-
TenbHBIX opranu3anuii B Pecniyonuke Kpeim [6]. [l Hagama He0OX0IUMO ONPENeIuTh MOKa3aTeNH, C
KOTOpBIMH MBI OyzieM pabotars. Ha ocHOBaHUM aHanu3a qocTynHoON nHGopMauu copMUpOBaHbI JBa
nokaszarens. [lepsviii nokazamens YCIOBHO Ha3bIBaeTcs «llepezpysiceHHoCmb wKom» U ONpeNesieTcs
KaK OTHOILIEHUE IIKOJ C HaJM4YUEM BTOPOM U TPEThel CMEHBI (JIJIs1 IIKOJI C TPEThe CMEHOW BBOIAUTCS
BECOBOM KO3(PUIMEHT, paBHBIN JByM) K OOLIEMY YHMCIY HIKOJI aJMHUHHCTPATUBHO-TEPPUTOPHAIIBLHOM
equauIel (ATE). JlaHHBIN MTOKa3aTesb MOXKET MPUHUMATh 3HadeHus oT 0 710 2, oJJHaKO 3HAUYCHHUS 00JIb-
nre 1 OyayT mosydaThesi TOJIBKO B CiIydae J0CTATOYHOIO YKCIa LIKOJI C CYNIECTBYIOIIEH TpeTheil cMme-
HOM, TO3TOMY MOSIBJICHHE 3HAYEHUS 0OJIbIlIE €AUHULIBI MaJIOBEPOSTHO. [IpH yCI10BUM OTCYTCTBHSI KO
C TPETbel CMEHOI 3TOT MOKa3arelb MOKHO TPAKTOBATh KaK JIOJIS IIKOJ C HAJIMYUEM BTOPOM CMEHBI OT
o0uiero yucia IIKOJ peruoHa. Bmopotl nokazamens — «/lecpuyum mecm 6 0emcKux caoax Ha cmo
yesoeeK 803PACMHON 2pynnsl 4—7 j1emy — ONpeaeNnseTcs Kak OTHOIIEHUE CyMMbl Ie(UIIUTHBIX MECT
1o ATE K 4HMCIIEHHOCTH HaceJeHHUs B BO3PACTHOM I'PYINE OT YEThIPEX JO CEMHM JIET. ITOT MoKa3aTesb
XapaKTepHu3yeT YUCIO Je(UIHUTHBIX MECT Ha CTO IETEH JIOIIKOJILHOTO Bo3pacTa. J{nana3oH BO3MOXKHBIX
3HaYeHuN Haxomutces B uHTepBaje oT 0 g0 100 (Tak kak Ha OMHOTO peOeHKa MOXKET OBITh MAKCHMYM
OJTHO I€(PUITUTHOE MECTO).

[Tpu pabote ¢ moacucTeMol 3aka3unKka Mbl He Oy/ieM CO3/1aBaTh OTAEIbHYIO CTPAHUILY I HAIIETO
MOJIYJISA, a TIOJKIIFOYUM €ro K OCHOBHOM. J[J1s 3TOr0 co3maaum oTaenbHbI JavaScript-Monynnb u 1moj-
KIIFOYMM €T0 B KOJIE OCHOBHOM CTpPaHUIIbI, T0OABUB CTPOKY

<script src="Analyst.js"></script>.

Bce namm geiictBust 3akmtodeHbl B Teno GyHKIUM GA(), BBI3bIBAEMOW C OCHOBHOW CTpaHMIIBI.
[Tepen BeuuCIEHHEM TIOKa3aTeNell HY>KHO MOIy4YUTh HEOOXOAUMBIE AaHHBIE. /11 3TOro UCTIONB3YIOTCA
AJAX-3anpocsl $.getJSON, KOTOpbIE MO3BOJSIOT O0PAaTUTHCS K yAAJCHHOMY CKPHUITY W MOIYyYUTh
nansble B popmarte JSON 0e3 nepesarpysku crpanuiibl. [Toay4yuB nanHble 0 HEOOXOAMMBIX THUMAX 00-
pa3oBaTeIbHBIX YUPEXKICHUMN, Mbl 3aIIMCBIBAEM MX B MACCHUBBI U JIEIAEM TO K€ CaMO€ C JAHHBIMH I10
ATE. Ilocne 310 mpocMaTpuBaeM KakJo€ YUPEXICHHE U MepernuchiBaeM HEOoOXOAUMBIE JUIs pacue-
TOB JJaHHbIE B IEPEMEHHBIE, CBsI3aHHbIe ¢ cooTBeTCcTBYIOMMH ATE. [TomyunB HeoOXoqMbIe TaHHbIE,
nepebupaem Bce ATE, Borunciasist HeoOX0AMMBIE TOKA3aTEINN:

for (i = 0; 1 < j; 1i++){

aid = scate[i];

if (scses[i] == 1) {atep2[ateid.indexOf (aid) ]++}

else if (scses[1i] == 2){atep2[ateid.indexOf (aid) ]++; atepl[ateid.
indexOf (aid) ] ++}

else if (Scses[ ] == 3) {atep2[ateid.indexOf (aid) ] ++; atepl[ateid.
indexOf (aid) ]+ atepl[ateid.indexOf (aid) ] ++} }

for (i = 0; 1i < r; 1++){

atepg[i] = atepl[i]/atep2[i]; }

Jlisa BU3yanu3aluy Mbl MCIIONIb3YEM IONYYEHHYIO OT cepBepa uMHGpopmaiuio o rpanunax ATE.
Kpome koopauHat, OHa COIEPKUT TaKKe IBET, KOTOPHIM KOHKPETHBIE PETHOHBI 3aJIMBAIOTCS Ha Mpe-
YCMOTPEHHOM cJio€. MBI U3MEHsIEM ITOT MapaMeTp B 3aBUCUMOCTH OT 3HAYEHUS paCCUMTAHHOTO MOKa-
3atens U J00aBisieM ero M3MEeHEHHbIE JaHHbIE B MEHIO BBIOOpA CIIOEB KaK OTJENbHBIN croil. Jlis Bu3y-
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aJIU3alUK IEPETPY>KEHHOCTH IIKOJI HAMU MCTIOIB3YIOTCS CIEIYIONIME MPAaBUIIA: PETUOHBI CO 3HAYEHUEM
nokasarenst Huxke 0,1 okpammBaioTcs 3eJ1eHbIM LBETOM, B mpomexyTke 0,1-0,3 — sxenthiM, Boiie 0,3
— KpacHbIM:

$.each (data.features, function (key, val) {
if (atepglateid.indexOf (val.id)] < 0.1){val.properties.color = "#ACFA2F"}

else 1f (atepglateid.indexOf(val.id)] < 0.3){val.properties.color =
"#FAEC2F"}

else val.properties.color = "#FF1612"; });

app.Pg layer = L.geoJson(null, {onEachFeature:popup ate, style:style
ate});

app.Pg layer.addData (data) ;
app.toc.addOverlay (app.Pg layer, "lleperpyXeHHOCTbL WKOJNI") ;

AHaJIIOTUYHO BBIYUCISETCS MOKa3aTesb AeuiiuTa MecT B IeTCKUX cafax. OTIHyus 3aKII04aroTCs
JMIIB B MOJyYaeMbIX JAHHBIX: BMECTO JAHHBIX 110 IIKOJIaM HEOOXOAUMO 3alpOCHTh JaHHBIE TIO JIET-
CKUM caJlaM, a TaKke MOJIY4YHUTh pacimupennyto nadopmanmio no kaxaoit ATE (puc. 4). [Tonusiii npo-
IpaMMHBIN KOJI MOZYJIsl TPUBECH B padote [4]. 3aech qanuM TUIlb IpaBUiIa BU3yadu3allu: €CIIM 3Ha-
YEeHMs [T0Ka3aTells [0 palloHy MeHbIIE 15 — palloH OKpalIMBaeTCs 3€JIEHBIM LIBETOM, €CIM MEHbIIE 25
— JKENTHIM, OOJIBIIIE — KPACHBIM.
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Leafiet | Map data @ OpenStrestMap contributors, CC-BY-SA, imagery @ Mapbox

Puc. 4. Bmyanmauml nmoxkasarteJjisi «I[e(bﬂ[IHT MECT B IETCKHUX CaJlaX Ha CTO Y€/I0BCK B03paCTHOﬁ rpyninbl 4-7 ner»

Fig. 4. Visualization of the index «The shortage of places in kindergartens for one hundred people in the age group
of 4-7 years»
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3akjaoueHne
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oOpa3oBanus u Hayku P® no oOcnenoBanuio 00-
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