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Summary. The article is focused on the analysis of the use of PHP language with Laravel framework as the
most effective way to create WEB applications for commercial purposes. It defines the modern state of PHP
language, highlights its specific advantages and disadvantages, as well as collects relevant statistics, showing the
popularity and demand for the language. Reviewed the modern drawbacks of PHP, which can be effectively
avoided by using Laravel framework. Detailed the market of modern PHP frameworks, observed Laravel's place
in the market, and generally touches on the strengths of this framework for PHP. As a result of the study, it is
determined that the framework correctly resolves the existing problems of PHP, increases its efficiency, and
provides comprehensive functionality to achieve the professional goals and objectives of the business.

AunHoranusi. CTaThsl MOCBSAIICHA aHAIKM3Y BOMPOCOB HCMONb30Banus si3bika PHP ¢ dpeiimBopkom Laravel
Kak HamOonee »¢p¢extuBHOrO crocoda cozmanmst WEB mpuioxkenunit ams kommepdeckux neieid. OmnpeneneHo
COBPCMCHHOC COCTOSHHUC SA3bIKa PHP, BBIJACJICHBI €T0 XaPAKTCPHBIC JOCTOMHCTBA U HEJOCTATKH, a TAKIKC co6paHa
aKTyaJIbHasA CTAaTHUCTHKA, CBUACTCIILCTBYIOIIAA 00 NOyJIAPHOCTH H BOCTp66OBaHHOCTI/I SA3bIKa. O606H.[aIOTCiI
coBpeMeHHbIe HemoctaTku PHP, kotopeie Moryt OBITE 3((EKTHBHO yCTpaHEHBI 3a CYET HCIIONB30BAHUS
¢peiimBopka Laravel. JleransHo omuchiBaeTCs PHIHOK cOBpeMeHHBIX PHP-QpeiiMBOpKOB, yTOYHSETCS MECTO
Laravel Ha priHKe M 0OOOIIEHHO 3aTPAarWBarOTCSA JAOCTOMHCTBA JAaHHOTO (peiimBopka it PHP. B pesysbrate
MPOBEJCHHOI0 UCCIIEA0BAHUS YCTAHOBIICHO, YTO (PpeMBOPK KOPPEKTHO YCTpaHSET CYIIECTBYIOUIHNE MTPOOIeMbl
PHP, YBEJIUYNBACT €T0 NPOU3BOAUTCIILBHOCTh U NIPEAOCTABIISACT KOMIIJIEKCHBIC (I)yHKIlI/IOHaJ'IbeIe BO3MO>XXHOCTH
JUTSL IOCTHDKCHHS IPO(PECCHOHANBHBIX IIeJICH U 3a/1a4 JeSITeIbHOCTH.

Key words: PHP with Laravel, Laravel framework in WEB-development, choice of programming language,
choice of the best framework in PHP, Backend development, quality and implementation of PHP, comparative
analysis of PHP.

Kniouesvie crosa: PHP u Laravel, évi6op sisvica npoepammuposanus, WEB-paspabomka, docmouncmea u
neoocmamku PHP, cpasnumenvuwiii ananuz PHP.

IMocranoBka  mpoOaembl. B ycnoBusx
IUGPOBU3AIMK  SKOHOMHKH ¥ HWHTEHCH(PUKAIUU
MPOLIECCOB BHEAPEHHUS B JEATENLHOCTh KOMIIAHWH  €ro

paccMOTpeHHss C TOYKH 3pEHHs aKTyaJlbHOCTH
ucnosezoBanmst. Kak momuepkuBator B.b. 3axapoB u
COaBTOPBI, JNs  paszpaboTynka  OCOOEHHO

pa3MyYHbIX MHCTpYMEHTOB IudpoBuzauun u WEB-
CEPBHCOB, BOIPOCH BHIOOPA TOAXOMISIIETO S3bIKA
MPOTPAaMMHUPOBAHM I OOCITyXHBaHHA OW3Heca
MPHOOPETAIOT 0COOYI0 aKTyaJIbHOCTh M 3HAYMMOCTb.

Co3ganne 3ddexkTuBHOrO caliTa ¢  BXOISIIUM
(yHKIIOHATIOM Tpedyer 3¢ PEeKTUBHOTO
pEerylMpoOBaHUsl  BCEX JTallOB M BHYTPEHHHX

KOMITOHEHTOB CHUCTEMBI DPa3pabOTKH ¥ HACTPOHKH
calita, B IemIX oOecreueHnuss CTaOMWILHOCTH U
ymobcTBa wucmonb3oBaHUA. KimowueBoit mpobiemoit
CETOHS CTAaHOBUTCS BBICOKas u(QepeHIraIus
S3BIKOB, a Takxke OypHOe pa3BUTHE LHU(POBBIX
nporpaMMm U IuiaT(opM, CO3JaHHE HOBBIX S3BIKOB,
HeNepeHOCHUMOCTh JIAHHBIX W3 HEKOTOPBIX CHCTEM B
npyrue (CI0KHOCTH Ha YpOBHE Koja). BepHo 3ameTHMm,
YTO 3TO ABJsIE€TCS B OOJBIIEH CTENIEHN He MPOOIeMOH,
a OfHOW W3 3ajay, TPeOYIOIMX 0co00ro Mmojaxona K
pEelIeHHI0 32 CYeT  IIONCKa  OTHOCHTENILHO
YHUBEPCAJIbHBIX MPOTPaMMHBIX HHCTPYMEHTOB M HX

aKTyalbHOM CTaHOBUTCS MpolOiieMa obecreueHus
KPOCCIUIaT(GOPMEHHOCTH MPUIOKEHUH, CIOCOOHOCTH
BOCIIPOM3BOJCTBA PELUEHUM Ha Pa3HBbIX YCTPOICTBAX,
MIPU  WCTIOJIB30BAHUM  PA3IHYHBIX  OMEPALMOHHBIX
cucteM. BbpIOOp s3bIKa NPOTrpaMMHpPOBaHUS B 3TOH
CBSI3M JIOJDKEH IPOUCXOJNTH C y4ETOM IOTpeOHOCTEH
KOHKpPETHOH KOMIIAHUM W OOLIeH HanpaBJICHHOCTH €&
JearensHocTH; pu pazpadotke WEB npunoxenuii B
CeTH BBIOOD sI3bIKA TAKXKE CTAHOBUTCS 3HAUYUMBIM
(haxkTOpPOM, TTOCKOIBKY HEKOTOPBIE S3BIKOBBIE CHCTEMBI
MPOrpaMMHPOBAaHUS  CJIOXHee, He  00JamaroT
HEKOTOPHIMH  (PYHKIIMOHANBHBIMH  BO3MOXXKHOCTSIMHU
[1]. B momonHeHwNe K BhIMIECKa3aHHOMY HOJYEPKHEM,
YTO  PAacCHpOCTPAHEHHOCTh  HEKOTOPHIX  SI3BIKOB
MIPOrPaMMHPOBAHUS HE BCETIa CBUAETENBCTBYET 00 X
HCIONB30BaHUN CPEAM CIELUANIUCTOB, YTO TaKkKe
CO3/]aeT HEKOTOpble IIPOTUBOpEYHs NpH BBIOOpE
HanboJee MoIXOISIIEro SA3bIKa.


https://www.doi.org/10.31618/ESSA.2782-1994.2023.1.86.312

[ |
E=2H East European Scientific Journal #1(86), 2023

5

AHAIM3  TOCJeIHMX  HCCIeIOBaHUN W
nyosukanmmii. B 1ensx paccMOTpeHHs AWHAMHKA
nyoOnukanuii mo teme «Web developmenty, Hamu ObL1
OpPOBEICH  KOHTCHT-aHAIIM3, HAMpPaBICHHBIA  Ha
BBISIBIICHUC YaCTOTHOCTH nyOIMKanui,

u Web development with PHP

LARAVEL FRAMEWORK

MHIEKCUPYIOIIUXCST B 0a3ax HAyYHBIX JKYpPHAJIOB B
paMkax Poccuiickoro uHneKkca Hay4yHoro IUTHPOBAHUS
(PUHLI). Pe3ynpTaThl MpOBEAEHHOIO KOHTEHT aHAIHM3a
0 psAAy KIIOUYEBBIX CJIOB CIPYNIUPOBAHBI U
MIpeCTaBIIeHbI Ha puc. 1:

IIporpammupoBanue BeO-caiiToB

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Puc. 1. Yacmomuocmo uccredosanuti ¢ ynomunanuem xuouegvix ciog ¢ bazax PUHI] u BAK.

3

2

1

0

Jannple Ha puc. | NOKa3bIBAIOT, YTO B IIEJOM
ofllee  KOJMYECTBO HAYYHBIX NyONUKalMd B
ABTOPHTETHBIX  MHICKCHPYEMBIX  JKypHalax IO

BBIOPaHHOW TeMe COXpaHAETCs Ha JOCTATOYHO HU3KOM
ypoBHe. [Ipu 3ToM, Hanboee OCBSIIEHHONW CTAHOBUTCS
TeMa  pa3paboTKu WEB TIPHIOKCHUH c
ucnonb3oBanueM PHP s3pika, B paMkax KOTOpoOH
cyMMapHO omybnukoBaHo 9 crareir 3a 2002-2021
TOJIBL.

Tem He MeHee, B OTEUECTBEHHOI JHTEpaType
mpobiemMe  BBIOOpPAa  SI3BIKOB  NPOrPaMMHPOBAHUS
ynensiercst OoJiblliee BHUMaHWE (HAlpuMep, CTaThs
B.b. 3axapoBa u €ro coaBTOpPOB), HEXEIU BOMPOCAM
nporpammupoBanns WEB-caiitoB [1]. B kontekcre
NOCICIHUX MOXKHO BBIAENUTH HcciepoBanue E.M.

IOpranoBo#t, kommiekcHo ommcaBmeir PHP  xak
CKPHIITOBBIH SI3BIK NpOrpaMMHUPOBAHHS u
NPOAEMOHCTPHPOBABILICH psin 3HAYHMBIX

(hyHKIIMOHATHHBIX BO3MOKHOCTEH TaHHOTO s3bIKa [7].
OcoOblii BKJIaJI B Pa3BUTHE TEMbI IPOrPaMMHPOBAHUS
WEB-caiitoB B Bompocax BBIOOpa sI3bIKa BHOCHT
pabora C.P. ITapmukosoit u B.B. Ky3uHoii, xotopsie
MIPOBEJIM CPABHUTEIBHBIN aHANHW3 TaKUX S3BIKOB JJIS
WEB-pa3pabotku, kak PHP, PYTHON u RUBY.
ABTOpBI 3aMeTWNIH, YTO HauOoJjiee MOMYJISIPHBIM M
BOCTPcOOBaHHBIM Ha MOMEHT HCCIICIOBAHUS SBISIICS
uMmeHHo s3blk PHP, ncmons3yrommiicst B cBeimre 1/3
cilyqaeB OT OOIIEro KoJW4ecTBa pa3padaThIBAEMBIX
caitoB B ceru HMurepuer [4]. [ocrtarouno
KOMIUIEKCHO#  siBistetcst  cratbst L,  Keighley,
packpeiBaromas  ocodernoctn  WEB-paspabotok ¢
npumeneaneM PHP u WAP [12]. Ilpuxmagaoit
xapakTep uMeeT crathsi A.B. MarBeeBoii, B KOTOpOi
WEB-pa3paboTka paccMaTpuBaeTcsi dYepe3 MpHU3My
BbIOOpa  f3bIKA  IPOTPAMMHUPOBAHHA  COTJIACHO
MNPUHIUIIAM JOCTYITHOCTH u COOTBETCTBUS
HHCTPYMEHTApHs HEOOXOIUMBIM TpeOoBaHUM [3].
BoizesieHne HepelIeHHBIX PaHee YacTel 00me
npoodseMbl. AHaIN3 BEILIETIPEACTABICHHBIX 1 MHOTHX
Jpyrux paboT TMoKa3ajl HeJOCTaTOYHYI0 CTEeIeHb
paccMOTpPEeHNS BOIIPOCOB MOBHIMEHUS 3P (PEKTUBHOCTH
UCIIOJNIb30BaHMsl sI3bIKa mporpammupoBanust PHP u

3HAYUTEJBHOTO DPACIIMPEHHs] €ro IPEHMYLIECTB 3a
CUeT MOJKII0YEHHs K paboTte Hanboee 3 (heKTHBHBIX
¢peiimBopkoB. MHaue TOBOPS, CETOAHS OTCYTCTBYIOT
HCCIICIOBAaHMs, KOTOpble OBl  aKTyaJM3HPOBAIH
MEPCIIEKTUBBI BBIOOpAa OJHOTO M3 CYLIECTBYIOIINX
PHP-¢dpeiiMBOopkoB miast  co3maHUsI KadeCTBEHHBIX
WEB-caifToB u TpHUIOXKEHHH, WX HCHOIH30BAHUSI B
KOMMEpPYECKUX LeJsIX s pa3BuTus OusHeca. Tak,
nepel HaMH BCTAaeT HECKOJBKO 3HAYMMBIX 3ajad,

HalleJIeHHbIX ~Ha  IPEOJOJCHHE  CYIIECTBYIOIIUX
HepeIlIeHHBIX MPobIeM:

- aKTyaquzauuss M 0030p CTATHCTHYECKUX
JaHHBIX, pPACKPbIBAOOIUX BOIIPOCHI HCIIOJIB30BaAHUA

si3pika PHP 8 WEB-nporpamMmMupoBannu (pa3paboTke);

- 0000IIeHne ¥ CPaBHUTENbHAS XapaKTepHCTHKA
coBpemeHHBIX PHP-(peliMBopKOB;

- Beigenenue  (Qpeiimopka  Laravel wu
KOMIUIEKCHBIN aHaIn3 BO3MOXXHOCTEH U OTpaHHMYCHUI
€r0 MCIIOJIb30BaHHMS C YUETOM OIIBITA aBTOpa.

JocTtmxenue MOCTABJICHHBIX 3agaq
HOCIIOCOOCTBYET OIMCAHUIO HEePCIEKTHB u
BO3MOXHOCTEeH mnpuMmeHeHus s3pika PHP B WEB-
NpOrPaMMHUPOBAHUM, a TaKKe II03BOJIHUT DPAa3BesiTh
COBpPEMEHHbIE MHU(BI 00 «yCTapeBaHHH» U MOTEPH
AKTYaJIbHOCTH JIJAHHOTO SI3bIKA.

Iear craTbm  3aKiodaeTcss B aHAlU3e
ocobenHocteit Beibopa PHP ¢ ¢peiimBopkom Laravel
KaK MEePCIEKTUBHOTO S3bIKa JUII KOMMEPUYECKHX 3a1a4
B obsactu WEB pa3zpaboTku.

N3noxenne OCHOBHOro Marepmuaja. S3bIk
mporpammupoBanust  PHP  mpomen  mocratouno
CJIOXHBIH MyTh Pa3BUTHS M COBEPIICHCTBOBAHMS «OT
MEepBUYHBIX»  Pa3pabOTOK O  MOJHOILEHHOTO
HHCTPYMEHTA WEB-mporpammupoBaHus,
3HAYUTEJBHOTO PACHIMPSIONIEr0 BO3MOXKHOCTH B
co3gannu  VHTEepHET-CaliTOB  JOOOW  CIOXHOCTH.
ITepBoHauanbHO ab0peBuarypa PHP
pacundposeiBaace kak «Personal Home Pagey,
TIOKa3bIBasi TEM CaMbIM OPUEHTHPOBAHHOCTH S3bIKA Ha
CO3/JaHuE NePCOHN(UIIMPOBAHHBIX CTPAHUI] B CETEBOM
mpoctpadctBe [11]. S3bIk mporpamMMupoBaHusS ObLT
npexacraBiaeH maccaM B 1994 roay B kauectBe CGl-
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ckpunta Ha Perl, mosBossromero  cobuparb
CTaTUCTHYCCKHUE JaHHBIC O KOJIUYECTBE MPOCMOTPOB
pestome paspadbortunka — JI. Pacmyca. B pazsutun PHP

MOXHO BBIICIIMTH 8  KIIIOYEBBIX IepuoaoB, 4YTO

HPOIEMOHCTPUPOBAHO Ha pUC. 2:

NCTOPWNA PASBUTWA PHP

1994 r. 1996 r. 1997-1998 rr. 2000 r. 2004 r.
Co3aaHue 1-ro Co3aaHue u Pa3BuTKe A3bIka PHP 4 - PHP 5 - pocT
PHP - CGI- pa3snTre PHP/FI PHP 3 peopraHusaums NpPOu3BOAUTENLHO
ckpunTa Ha Perl cucTembl 1 CTU. NoAAepXKKa
noaaepxka HTTP- XML
ceccuii
2015 2020
lpenmyiyectso PHP 3akniouaerca B TOM, UTO 3TO
cepBepHbii A3biK. [ToaToMy OH W cTaN OCHOBOM ANA
co3/jaHnA Be6-NPUAOKEHMIA - 101b30BATENN NONYYAIOT
Pe3ynbTaT BbIUMCIEHMIT, G BCIO HArPY3Ky Mo HUM 3a6upaeT
yaaneHHbivi cepsep. IMeHHO 3T0 CTA/IO0 APUYNHOU
PHP 7 - pocT Penus PHP 8. nozsﬂfe;p;;z;:ﬁ rakux CMS, kak WordPress, .7Loom!ai Dyryzpaf.
noNyAspHOCTU BHeapeHa JIT u a HarnucaHs! pperimeopku Tuna Laravel, Yii2,
pa3paboTok Ha 6aze yayuleHa Symfony.

AAHHOW A3bIKOBON cucTema TUNoB

CNCTEMBI

Puc. 2. Pempocnexmuenwiti ananus pazeumus PHP kak a3vika npoepammuposanus WEB-caiimos.

Kax wmoxHO 3ametruth, ceromus PHP — 310
JIOCTaTOYHO KOMIUIEKCHBII U YHUBEPCAIU3UPOBAHHBIN
S3bIK TIPOTPaMMHUPOBaHMsSI, TpeIHA3HAYEHHBIH IS
coznanust WEB-nmpunoxxenuii. Ceronnst PHP 3annmaer
9 MecCTO 110 TOMYISIPHOCTH CPEIN BCEX CYIIECTBYIOMINX
s3pik0B B obmactu WEB-Development [14]. Kpome
toro, Tak win wHade PHP mpucyrctByeT (B TOH Mim
nHOW ctereHn) B 79,2% ot obIiero 4ucia Bcex BeO-
CalfTOB, YTO JIeNaeT ero OJHUM U3 CAMBIX OMYJISIPHBIX
W 3HAYUMBIX SI3bIKOB CpPEIU IMPOTPaMMHCTOB U BeO-
pa3paboTYMKOB B  CJIENCTBUE €ro  LIMPOKOTo
ucnons3oBanust [15]. Ilomymsprocts PHP moxHO

CBs3aTh C TEM, YTO OH HEPa3phIBHO CBA3aH C TaKOM
CHCTEMO#i yrpaBieHus: KOHTeHTOM, Kak WordPress. Ha
WordPress ctpoutcst okoio 40% OT Bcex BeO-CaiiToB B
cetu MuTepueT. Kpome Toro, Bce Beayiue u Hanbosee
MIOMTYJISIPHEIE APYTHE CHCTEMBI YIIPABICHUS KOHTEHTOM
mocTpoeHsl HUcKmouutenbHo Ha PHP, cpemm Hux
nomumo WordPress (40%): Joomla (2,6%) u Drupal
(1,7%). Ecmm xommanums paboTaeT ¢ CHCTEMOit
yIpaBJIeHUS KOHTCHTOM, TO KaK TIIPaBHJIO OHA
HampsIMyl0 ~ B3auMmojeiictByer ¢  s3eikom  PHP;
JuHaMUKa A07u si3eika PHP Ha obmem peiake WEB-
pa3paboTku mpencTaBieHa Ha puc. 3 [5]:

Honss PHP na peinke WEB-pa3paboTok

= Jlonst PHP na pemmke

82,00% 80,30% 80,60%

80,00%

78,00%

76,00% 77,70%
76,60%

7400% 4 00

72,00%

70,00%

2011 2012 2013 2014 2015

80,00% 80,00% 80,02%

79,10% 79,20%

78,90%

2016 2017 2018 2019 2020 2021

Puc. 3. Juuamuxa PHP 6 ycnosusix peinka WEB-paspabomxku [15].

Kax mnoxaseiBaror pgannele, PHP sBisercs
JI0CTaTOYHO pacmpocTpaHEeHHBIM SI3BIKOM
MPOTPaMMHUPOBAHHS, €ero JIOJMsI ~ HAa  PBIHKE
OTHOCHTEJIbHO  YCTOWYHMBa, HECMOTpS Ha PpOCT

MOMYJIIPHOCTH JIPYTUX SI3BIKOB U 00Iee YBEINYCHUE
KoJm4yecTBa caidToB. OTHAKO BAYKHO MOTYCPKHYTH, YTO
JNAHHBIC I[IOKA3aTelIH CBS3aHBI HCKIFOYUTEIBHO C
ncnone3oBanneM PHP Ha ypoBHe cepBepa — cpeam
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pa3paboTINKOB JI0JIsL PHP o masEeIM,  Jumb 5,081% B 2021 1. (3anpockl Ha U3BJICUCHHUE BEO-
c(OpMUPOBAHHBIM Ha OCHOBE NPOEKTOB,  caiira). OOWMI PEHTHHr  Pa3IUYHBIX  S3BIKOB

pasMenieHHbIX B pamkax noprana GitHub, cocrasnser

npejacrasieH Ha puc. 4 [8]:

3anpochl Ha U3BJIeYeHUe Bed-caiiTa mo nanubiM GitHub, %

18,76%

JavaScript

20,00%
18,00%
16,00%
14,00%
12,00%
10,00%
8,00%
6,00%
4,00%
2,00%
0,00%

16,63%

Python

11,68%

Java

Go

7,83%

I I 5,01%
Ruby C++ TypeScript PHP

Puc. 4. Hcnonvzosarnue s361k068 npocpammuposanus cpedu paspabomuukos no oanuvim GitHub.

OO0pamasce Kk puc. 4 Takke MOAYCPKHEM, UTO,
eciu B 2014 romy 12,278% Bcex 3ampocoB Ha
u3BJecueHne ObUIH I mpoektoB PHP, u 3to Obun
YETBEPTHIH MO paCIPOCTPAHSHHOCTH SI3BIK Ha CAlTe, TO
yxe Ha MoMmeHT 2015 roma 3HadyeHHe ymajao 10
10,223%, a x 2018 roay - mo 6,109% [11]. Ceroaus

curyanus ycyryonsercs, PHP He sBisieTcss OCHOBHBIM
s3pIKoM  TiporpammupoBanuss WEB-caiitoB, Tem He

MCHEC, OH IIHPOKOro HUCIOJb3YyCTCA MHOI'MMHU
paSpa6OT‘II/IKaMI/I, IOCKOJIbKY 06J1azxaeT J0CTaTOYHBIM
KOJIMYCCTBOM pEeUMyHlICCTB, cpean KOTOPBIX

cnenyrommue (puc. 5):

JIOCTYIHOCTH

Bricokas IIPOU3BOJUTCIBHOCTD

DOYHKIIMOHAIILHOCTD

KpoccmiardhopMeHHOCTE

JlerkocTh B OCHOBEHUH

PasBuTast cuctemMa moaIep KK JaHHBIX

MoskeT OBITh pa3BEPHYTH Ha JII000OM CEpPBEPE

PacnopocTpaHeHHOCTE

RRRRRARARRARAA

(D ) ) WD | ) WD | | WD | ) WD | | GHED | | WD | | W

Puc. 5. Knouesvie npeumywgecmea PHP [16].

OOpalasce K puc. 5, MOTYEPKHEM, YTO JaHHbBIC
NPEUMYILIECTBA SBISIFOTCS «BH3HTHOW KapTOYKOI»
s3pika. HecMmoTps Ha cymecTByromme MHDB 0
HENOMyJISIPHOCTH M HepacnpocTpaneHHoctn PHP,
CTaTHCTHYECKHE JaHHBIE W MHOTHME II0Ka3aTelln
CBUJIETEIILCTBYIOT 00 oOpatHOM [13]:

- SI3BIK HUCIIOJIB3YeTCS MPSIMO MM KOCBEHHO
npakTudeckd B 80% cirygaeB cepBEpHOTO yIPABICHHUS
caiitoMm, Ha HeM Gazupyercst WordPress, siBIsroLuiics
camoii mnomnyispuoit CMS (cucremoit ymnpasneHus
KOHTEHTOM), Ha JI0JTI0 KoTopoi mpuxoautcs 40% Bcex
WEB-cTpaHu1| B HHTEpHETE;

- cromMocTh pa3pabotku Ha Oaze PHP
3HAYUTEIBHO HMXKE JIPYTHX SI3BIKOB, B TOM YHCIIE 3a
cuer ero pacrpocrtpaneHHoctd B CMS;

- Ha Oa3e PHP ocHOBaHbl Takue KpymHeHIue
UHTEepHeT-pecypcel, kak  WordPress, Facebook,
Wikipedia u Slack. Ortka3z ot s3pika PHP (tak
Has3plBaeMas ~ «CMEpTb»  f3bIKA)  IIPUBENET K

HEOOXOANMOCTH HEpeHoca CaWTOB HAa HOBBIE SI3BIKH,
YTO  JOMOJIHUTEJBHO  CO3/4acT MOTpeOHOCTH B
NIPEOJOJIEHNN  HAapyHmIeHHH B CYIIECTBYIOUIMX
9KOCHUCTEMAX pPa3pabOTKHy;

- SI3BIK perymsipHo oOHoBisercs, B 2021 .
ournmansro Beira PHP 8, B xotopoit B ouepenHoi
pa3 ObUla YyBelMYEHAa CKOPOCTh pPabOThl  sI3bIKa,
J00aBJIeHbl HOBEHIIINE BO3MOXKHOCTH, CPEAN KOTOPBIX:
JIT (mo3BossieT co3maBaTh CKOMIMJIMPOBAHHBIN KO
«Just in time», YTO 3HAYMTENBHO YBEIMIUBAET
CKOPOCTh pa3paboTku); hamed arguments (mo3sosseT
yKa3aTh UMsI apT’yMEHTa B CUTHATYPE METO/Ia, YTO 110Jie
JieTlaeT apryMEHTHl HE3aBUCHMBIMH OT IOpsJIKa M
MO3BOJISIET POM3BOJILHO TIPOMYCKAaTh 3HAYCHUS II0

YMOJTYaHHIO), nullsafe operator (momoraer
NpPEeNOTBPATUTh  HCKIIOYCHHE HYJIEBOH  CCBUIKH),
constructor property promotion (nenaer

HEe00A3aTEILHBIM UCIIOJIB30BAHNE KITFOUEBOTO CJIOBA
public B mnporecce mnporpaMMHpPOBaHHS 3a CYET
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«HEOO0SA3aTEIBPHOCTHY»  METOJOB  TOJydYeHUS |
YCTaHOBKH CBOMCTB) [16]. B pesynpTaTre mocnemHux
00OHOBIICHHH, IpoM3BOaUTEIBHOCTE PHP B psine 3amau

MOJKET BBIMTPHIBATH TaKHe sA3bIKM, Kak luajit, python,
lua (puc. 6):

npOI/IBBOAI/ITeanOCTb fI3bIKOB NporpaMmmMumpoeaHns

PHP

Sstart = microtimeltrue);

Python

import time
fortSraund=0; Sraund<1000;

Nodejs

let start = new Date();

for(let raund=0; raund<1000;

luajit 2.0.4 Lua

local tstart = os.time()
local tstart = os.time()

e : for raund=1,1000 do
sgaa'}{p‘i*ﬁ_) { start = time.time() ra[:tng;t) %]A for raund=1,1000 do local arr = {}
D ; - i arr = {} locali=0
ggﬂﬁztﬂ %I?)b%oo; fcrrr];fg?{i ‘Eri I, el a[%ﬁ;;i%%%%gég’ for t’;)lLe_ngth=(1 il O%OOOO do fqr_a‘Len1gth= 1,1000000 do
alength++) { for aLength in range(0, alength++) { e;ad St .Ia;r[‘i]"-: 1
Sarrfl = 1; 1000000): }arr.pushﬂ); o e

myList.append(1)
] }
timeSpent = time.time() -

StimeSpent = microtime(true) start

let end = new Date();

local timeSpent = o0s.time() -

tstart local timeSpent = os.time() -

e " f int("Time spent: " .. tstart
- Sstart; print(*Time spent: ", let timeSpent = end - start; print pen - s L
echo "Time spent: * . timeSpent) console.log('Time spent:’, timeSpent .. "\n"); Er'm‘é Tsrr‘le S.P\EQF)‘_ i
StimeSpent . "\n"; timeSpent); fnsebehl o\l
55,76 cek. 125,2 ceK. 24,62 cek. 84,10 cek. 181,33 cek.

Puc. 6. Cpasnerue npouzgo0umenbHOCMU PA3IUYHBIX A3bIKO8 NPOSPAMMUPOBAHUS
npu 0OUHAKOBBIX 3a0a4ax HA YPOGHe KOOd.

O0parasch K puc. 6 TakKe MOAYCPKHEM, YTO B
3aBUCHMOCTH OT BBIOPaHHOrO BapuaHTta (peiiMBOpKa,
CKOpOCTh W Tpom3BoguTeIbHOCTE PHP cranoButCs
3HAYUTEIBHO BBIIIC APYrUX s3bIKOB. Ha 3T0 aBTOp

OIMpPAETCst B cOOCTBEHHOM MIPaKTHKE
MPOTPaMMHUPOBAHMUS;

- PHP mo3Bonsier yaoBIETBOPATH 3ampoChl
KpyIHEWINUX  KOPIOpPaTUBHBIX CETEM 3a  Cuer
BHE/IPCHUS CIeLHaIbHO OpUEHTUPOBAHHBIX
(peiMBOPKOB M TOCTOSHHOTO  PACIIUPEHUS

(YHKLIMOHATBHBIX XapaKTePUCTHK;
- PHP s dextiBHO MacmtabupyeTcs, 0THAKO 3TO
TpeOyeT He TOJBKO HAIMUCAHMS YETKOTO M IPAaMOTHOTO

KOJ1a, crocoOHOTO  00pabaThiBaTh  MHJUIHOHBI
3aIpoCoB, HO u CO3IaHuUs KayeCTBEHHOMN
HHQPACTPYKTYPHL.

B nomonHeHue K BhIIIECKa3aHHOMY MOTYEPKHEM,
yro Ha 06aze PHP ceroams neiicTByeT IOCTaTO4YHO
o0wmupHOe 4uciio GppeliMBOPKOB. DTH (PpeiiMBOpPKU
M3MEHSIOT TMpPOIecC HCIoab30BaHusA s3bika  PHP,
MOCKOJIbKY TIIO3BOJIAIOT CO3/1aTh  JOTOJIHUTEIBHbBIE
YCIOBUSI W TPEUMYIIECTBA HCIIOJIB30BAHUS SA3bIKA.
CeromHs pedTHHT Hanboee pacmpocTpaneHHbIX PHP-
(hpeiiMBOPKOB IIPEACTABIICH CIIETYIOINMHU:

Laravel. Hcnons3yercs B 1,89% ciydaes cpeau
MWIJIMOHA CaMBbIX MOMYJISPHBIX 3ampocoB; B 3,35%
CIy4aeB Cpeaud CTa THICSY CaMbIX HOMYJSIPHBIX
3aMpoCoB; W, HaKoHel, B 4,59% cpenn JecsTH ThICSY
CaMBIX TIOMYJISIPHBIX 3ampocoB [5]. Laravel — ssisieTcst
JIOCTaTOYHO MPOCTHIM ISl BXoaa cpenu Bcex PHP-
(hpeiMBOPKOB, TIOCKOJIBKY OH YCKOpSIET, objerdaet u
yIpoIIaeT mpoiecc pa3paboTKu BeO-CalTOB 3a CYET

mpocToit 06padotku cioxkHoro PHP-koma, m mmeer
MHOXKECTBO BCTPOCHHBIX Moayleil. lcmonp3oBaHue
(¢peliMBOpKa TO3BONIAET OBICTpEE pemaTh 3agadd |
MEHBIIIE OTBIEKATHCS Ha PYTHHHBIE 3a1a4d, KpoMme
3TOTO (dhpeiiMBOpK MPEeIOCTaBIISET MakeT
0C30MacHOCTH, KOTOphIC  IMO3BOJSIFOT  TOBBICUTH
YpOBEHb 3alIUIIEHHOCTH NpuiIokeHus. UMeHHo 3Tu
cBoiictea gemator Laravel campiM momymsipHBIM
¢peiimBopkom PHP cpemu BeO-pa3zpaboTyMKoOB, a
Takke ocrtaBatbes PHP  omaum  #3  caMbIx
BOCTPEOOBAHHBIX S3BIKOB B Mupe [ 15].

Codelgniter. BeicTynaer B Ka4ecTBe OJHOTO U3
CaMBIX ONTUMHU3HPOBAHHBIX JOCTYITHBIX (PpEHMBOPKOB
PHP; kpome Toro, sIBIsIETCS OHUM U3 CaMBIX OBICTPBIX
n tuoOkux. Hcnone3yercs B 1,18% cpemu omHOTO
MUJJTMOHA CaMbIX MOMYJISIPHBIX 3aIPOCOB, a TAKXKe B
1,8% u 2,02% mpu cta M AecATH THICAYAX CaMBIX
HOITYJISIPHBIX 3aIIPOCOB COOTBETCTBEHHO [15, 17].

Symfony. PaccmaTpuBaeTcss Kak OJJUH U3 CaMbIX
Mmacmtabupyembix  PHP-dpeiimBopkoB, 3a  cuer
BCTPOCHHON  cucteMbl moayned. Ilonb3oBateinb
(pa3paboTymK) TOITy4aeT BO3MOXKHOCTH BBIOOpA
Moyneir Symfony, xotopbele HY»HbBI i pabOThl U
KOHKPETHOTO MIPOCKTA, BHYTPECHHUX 3aj1ad4.
Ucnonp3oBanue (QpeiiMBOpKa HWMEET CIEAYIOIINE
3HaueHus: 0,16% B ogHOM MUILUTHOHE 3a11pocoB; 0,28%
cpenu cta ThIcs4 3ampocoB u 0,35% cpemu necstu
TBHICSIY CaMBIX MOMYJISPHBIX 3aMIPOCOB COOTBETCTBEHHO
[15, 18].

[ToguepkHEM, UTO CETOHS CYIECTBYET OTPOMHOE
xomgectBo PHP ¢dpeiimBopkoB (102 BapmanTa), 9TO
TOKa3aHo Ha puc. 7:
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Puc. 7. Hexomopuie uz cywecmeyrowux PHP ¢petinsopros [14].

OOpamasicb K puc. 7 TOJYEPKHEM, 4YTO
MOMYyJSIPHOCTh W 3HAYMMOCTh, BOCTPEOOBAHHOCTH
KaXIoro u3 (PpeiMBOPKOB IMOCTOSIHHO H3MCHSETCS.
OnHako HEM3MEHHBIM OCTaeTcs cocrostuue Laravel,

YIACPKUBAIONIETO JHACPCKUE TMO3HIUH BO MHOTHX
peiituarax. Tak, B 2018 rogy MoxHO ObLIO HAOMIOAATH
CICYIONINE TIOKAa3aTeId YaCTOTHl HCIOJIB30BAHMUS
PHP-dpeiimBopkoB (puc. 8) [6]:

Yacrora ucnojib3oBanus ppeiiMBoOpKoB, %o

H Laravel

= Code Igniter
Symfony
Zend

B Ipyrue

Puc. 8. Yacmoma ucnonvzosanus PHP gpetimsopkos ¢ 2018 2., %.

Jlannble Ha puc. 8 mokaseiBaioT, uto Laravel
ocraeTcs HamOoyiee TOMyISPHBIM (PpeiiMBOpKOM Ha
MPOTSDKEHUH TONTUX TePHOA0B BpeMeHU. DpeiiMBOpK
Laravel cozman kax miardpopma WEB-npunoxenuit
PHP ¢ orkpeiTeiM ucxomueiM kogoMm. B Laravel
MPUCYTCTBYIOT CIeIHaTbHbIC KOHTECHHEPBI
YIpaBJICHUS WHBEPCHEH, MPOTrPaMMbl OOCTYKHBaHHUS
MOJIyJIbHOTO TECTUPOBAHHS, BBHICOKOI(M(PEKTUBHBIE U
MPOM3BOIUTEIbHBIE HMHCTPYMEHTHI CcOOpa IaHHBIX,
HUMEeTCsl JJOCTATOYHO KAa4eCTBCHHAs MapIIpyTH3alus,
mpocTas CHUCTeMa  ayTCHTU(QUKAIMH, MEXaHH3M
mabnoHoB blade u moanepkka Mmurpauuii s 6a3s
JAHHBIX C aKKypaTHBIMH U «BBIPA3UTEIHHBIMID)
SI3BIKOBBIMU TIPABHIIAMH.

060061as 3Haunmocth Laravel, moguepkuem, 4to
JaHHBIM  (pediMBOpk  oOdagaeT  CICAYIOIIMMU
npeumytiectBamu [2, 9, 10 u np.]:

e KayeCTBEHHAs OPTaHU3AIMI
MIPOTPaAMMHOTO KOJa;

e RAD (ObicTpass pa3paboTka NPHIIOKECHHIA),
MO3BOJIIIONIASl  CO3AAaTh  AKTyaJbHBIH  IIPOEKT,
0a3upyromuiics Ha CHCTEME CTaHIAPTH3MPOBAHHBIX
MOJIXOJIOB K pa3padoTKe;

datinoB  u

e apxurexkTtypa MVC, sBistomasca OgHON U3
CaMBIX MOMYJISIpHBIX. [103BOJISIET pa3AensaTh HTOTOBYIO
MporpaMMmy Ha TpH C1a0OCBSI3aHHBIX KOMIIOHEHTA,
HalleJIeHHbIX Ha ObICTpOJiecTBeHHOE U 3(D(EeKTUBHOE
BBITIOJIHEHHE COOCTBEHHBIX MPOrPaMMHBIX 33/1a4;

® BCTPOGHHbIE  OHONMOTEKHM  MOJYJBHOTO
TectupoBaHus Laravel 103BoNsIeT  MPOU3BOIMTH
3G(QEeKTUBHOE  IOHHUT-TECTUPOBAHHE B  paMKax
OTZENbHBIX MOYJIeH HCXOMHOTO KOJIa;

e MHOTOYPOBHEBOE abcTparupoBaHue

3aBUCUMOCTEH, IO3BOJIAIONIEE H3MEHHTh, OOHOBUTH
WA 3aMEHHUTh CTOPOHHHU MakeT 0e3 HeoOXOAMMOCTH
MPOBEACHUS  IIMPOKOTO  YHCJIAa  Omepamud ¢
MPOTPaMMHEIM KOJIOM;

® BO3MOXHOCTH IEPETPY3KHU C HCIIOIH30BAHUEM
JUHAMHYECKHX MeToJoB. B Takom ciyuae Laravel
mo3BosieT  3(G(GEeKTUBHO  00pabaThiBaTh  HOBBIC
JUHAMUYECKHE CYNIHOCTH HA OCHOBAHWHU MPUMEHEHUS
LIMPOKOTO YUCIIa BCTPOSHHBIX METOJIOB HIEPErpPy3KH;

e (ynkuMoHANTEHOCTH 0€3 HEOOXOAMMOCTH
YCTaHOBKH IIUPOKOTO YKCIa TUIATHHOB U JOTOJTHEHUH
(«kopoOouHas» (YHKIHOHAIBHOCTE;, BO3MOXKHOCTb
HCTIOJIB30BaHUS U3 «KOPOOKNY);
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® pocTasi MHTErpalusi IJIATEKHBIX U308,
4T0 0COOCHHO MOJIE3HO NPH paboTe ¢ KOMMEPUYECKHMHU
MPOCKTaMu, HampuMmep, B cepe OusHeca;

®  HaJIe)KHBIC BCTPOCHHBIE MaKeThl
mmdposanust, 6azupyronirecs Ha OpenSSL B cucteme
anroputMoB AES-256 u AES-128;

® HaiuuMe BCTPOCHHBIX  IaOJIOHW3ATOPOB
Blade, mo3BoNsFOmMX ~ co3maBaTh  YHUKAJIBHBIC
mra6ioasl WEB-cTpaHuIl, COOTHOCHTE JaHHBIH TU3aiH
CO CTPYKTYpO#, a TarKke KCIOJb30BaTh €ro Ha
pa3MUYHBIX y4YacTKaxX MPOTrpaMMHOr0 Kkojaa (Kpome
TOro, IabJOH HE  OrpaHWYMBAeT  JACHCTBUS
paspaboTrurka, TI03BOJISIET CTaHIapTH3UPOBATh
pa3paboTKy Oe3 MOTepu KauecTBa);

e yacras OOHOBJISIEMOCTh CUCTEMBI, ITO/IEPKKa
Ha YpOBHE Pa3pabOTUHKOB;

e Hanmmune ORM — 5T0 PppeliMBOpPK, CO3aHHBIH
BHYTpH  (peiimBopka  Laravel,  mo3Bonsrommit
OMpE/IeTIATh KAaKUM 00pa3oM MHPOUCXOJUT CO3JAHUE
CYIIHOCTEW M KaK OHU CBSI3BIBAIOTCS JPYT C JPYroM,
KaK 3aHOCATCA B 00mIyIo 0a3y maHHBIX. B OubmmoTteke
ORM B Laravel) mommmo crarmaptHeix CRUD-

omepanuii MOXXHO BBIACIUTh HAIWYHE METOJIOB
JOCTyNna, MyTaTropoB, O€30MacHOro  yJAaleHHs,
HampasjeHuss olOylacTeil  3ampocoB,  MOCTPOCHUS

OTHOLICHUH, IIOCTPOEHUE B3aUMOJACUCTBUS HA OCHOBE
COOBITHIA.

Kpome Ttoro, ¢peiimBopk Laravel mocrosuHO
OOHOBIISICTCS. — YJIYUIIaeTCs €ro OBICTPONCiCTBUE,
Ka4ecTBO pPabOThl, KOJIHYECTBO 0OpabaTHIBAEMBIX
3anpocoB. C Mo3uIUK Pa3padOTYNKa HCIIOIb30BaHNE
s3pika PHP ¢ mpussskoit k  ¢peiimBopky Laravel
JIemaer mpomecc mporpammupoBanus u WEB-
pa3paboTku HecKoNbKo 3¢ dekruBHee [19].

Bmectre ¢ Ttem, ¢peiimBopk Laravel ob6nanaer
TaK)Ke HEKOTOPBIMU HEIOCTaTKaMH, KIIFOUEBBIM CPEIn
KOTOPBIX SIBJISIETCS OTCYTCTBUE WHTEIPHPOBAHHBIX
111a6710HOB HHTEp(deiicoB, OHU HE BCTPOCHBI B CUCTEMY.
WX oTCYTCTBHE B COBOKYITHOCTH C HU3KHM Ka4eCTBOM
00paTHON CBA3HM Pa3paboTUMKOB (peHMBOpPKa MOXKET
NPUBECTH K CIIOKHBIM HapyIIEHUSM pPabOThI BCEro
kona Ha ypoBHe WEB npunoxxenus. Hanpumep, moryT
BO3HUKHYTb CJIO)KHOCTH, CBSI3aHHBIE C CO3/IaHHEM
W3JIMIIHE BBICOKOTO YHCIIA 3alpocoB B 0a3e JaHHBIX
[9].

Hecmorps Ha gaHHBIE JBa  HEIOCTATKa,
¢dpeiimBopk  Laravel 3a cuer €€ OTKPBITOCTH U
JIOCTYITHOCTH, a TaKkke 00uiell pacrpoCTpaHEHHOCTH
CeroJIHsI OCTAETCS CAMBIM MOIYJISIPHBIM M 3HAYUMBIM, B
L[EJIOM PEKOMEH/IyeTCsl JUIS HCIOJIb30BAHUS, B TOM
YHClIe TNPU peau3alud  KOMMEPIHATU3UPOBAHHBIX
3ama4d, paspabotke WEB  mnpunoxenwmit  mon
noTpeOHOCTH  OM3Heca. 3a CYET IOCTOSIHHOTO
OOHOBJICHHMSI M COBEPIICHCTBOBaHMS (YHKIIMOHAIA,
MOBBIIIEHUST TPOU3BOJIUTEIBHOCTH M ONTHMH3ALMNH,
MOJIb30BATEIILCKUH  OTBIT HCIIOJIB30BAHHUS CHUCTEMBI
npuoOperaecT  0COOYI0  3HAYMMOCTh.  JlaHHBIN
¢peiiMBOopk  TO3BOJSIET  pa3pabaTeiBaTh  OYEHBb
CJIOYKHBIE CalThl U CTPYKTYPbI, ONTUMH3UPOBATh HX H
HacTpauBaTh Ha KOMMEPUYECKHH ypPOBEHb, CO3[aBaTh
KopIiopaTHBHBIE ipritoxkeHus [10].

Bce 3TO yKka3plBaeT Ha BBICOKHE HEPCIICKTHBEI
ucrnonp3oBanus Laravel mpu pemennn 3amay  Ha
YpOBHE MporpaMMupoBaHusi. OpeiiMBOpK KOPPEKTHO
yCcTpaHseT cylecTByronme mnpobnemsr PHP  wu
MI03BOJISIET, HAIPUMED, YBEJINYNUTh MH(POPMALMOHHYIO
OezomacHocte. Hapsiny ¢ atuM, 3ddexTuBHOe
ympaBienue Tpagukom Ha 6aze Laravel obecrneunBaer
BO3MOKHOCTH OOpaOOTKH OTPOMHOTO KOJHYECTBA
OJHOBPEMEHHBIX 3aIpocoB 3a cyer nux
TepepactpeieICHUs] B CUCTEME OYepeId COOOIIECHNH,
yT0 OaNaHCHpyeT Harpy3Ky Ha cepBep U 00ecIednBaeT
ero OecriepeOoiiHyT0 padoTy.

BeiBoabl u mnpeaso:kenusi. TakuMm oOpazom,
pe3ynbTaThl MPOBEACHHOTO aHajin3a O0COOEHHOCTEH
Beibopa PHP ¢ ¢peiimBopkom  Laravel kak
MIEPCIIEKTUBHOTO S3bIKa JUII KOMMEpYECKUX 3ajad B
obnactu  WEB-nporpammupoBanusi u  pa3pabOTKH
nokaseiBaror, uro Laravel oGmamaer mocraTounHo
IIUPOKUM CIIEKTPOM TIPEHMYIIECTB, TapMOHHYHO
coueratommxcs ¢ ynkmuonaaom PHP. Kpowme Toro,
Laravel mo3BoiseT  HUBEIMPOBAaTb  HEKOTOPHIC
Hepoctatkn PHP kak s3pIka TporpaMMHpOBaHHSA,
cosnaBasi HanboJiee KauyeCTBCHHBIC M ONaromnpusTHHIC
YCIOBUSL  JUI  pealu3allil  [IMPOKOTO  4Yucia
nporpaMMHBIX 3anad. IlocnenHue OOHOBIECHHS Kak
PHP, tak u Laravel cranu 3nauutenbHBIM (DakTOpOM,
00YCIIOBHBIIMM BO3MOXKHOCTh POCTa HOMYJSIPHOCTH
JaHHBIX S3BIKOB JUIs1 pazpadotkun WEB npunoxenuii B
Oyayiem.

B cBi3M ¢ moOCTaBICHHBIMH
HCCIIEIOBAHMS, MBI MOXXEM YCTaHOBHUTB, YTO:

- ceronns si36Ik PHP B chepe mporpammuposanms
ocTaeTrcs OJHMM M3 CaMbIX BOCTpeOOBaHHBIX,
HECMOTPS HA OTHOCHUTEJIbHYIO HEIOIYJSIPHOCTh B
Kpyrax paspaboruukoB. PHP B Toif miam wmHOW Mepe
npucyTcTByeT B mpaktudecku 80% WEB-cTpanur co
Bcero VHTepHeTa, 4acTO HCIOJIB3YyeTCs B Ka4yeCTBeE
HCTOYHMKA Ha CTOPOHE CepBepa;

- C YBEPEHHOCTBIO MOTYT OBITh Pa3BesHbI MHOT'HE
Muds! 0 s361ke PHP, roBopsmme 06 Hu3Koi ckopocTH
paboThI s3bIKA, €r0 HEPACHPOCTPAHEHHOCTH, & TAKXKe
MaJIOM KOJMYecTBe Bo3MoOxHOcTei. [locienune
obHoBieHns si3pika PHP mokaspiBatoT 3HaYMTEIIEHOE
MOBBIIIEHUE CKOpOCTH; B psge ciydaeB PHP mo
MIPOM3BOUTEIBHOCTH W OBICTPOJCHCTBHIO NP
TPaMOTHO HAllMCAHHOM KOJIE CIIOCOOEH «OOOWTI»
apyrue Goitee IOITYJISIPHBIE SI3BIKU
MpOrpaMMHpPOBaHMs,  [OKa3aTh  pe3yibTar, B
HECKOJIBKO Pa3 NPEBBIIIAIOIINI APYTrHe MPAKTHUKY;

- ¢ ucrmonk3oBanueM QpeiimBopka Laravel pabora

3agadyaMu

¢ s3eikoM PHP mo3Bomser monyunth Oosbinee
KOJINYECTBO BO3MOXKHOCTEH, HCKITIOYAIOTCS
HEKOTOPHIE  HEIOCTaTKM  sI3bIKA 32 CUYET WX
3¢ eKTHBHOTO HUBEJIUPOBAHUS B Laravel.
EQWHCTBEHHBIM  OTpaHWUYCHUEM  HCHOJIB30BaHUS
MOCTICTHETO CTAHOBUTCA HH3Kas aBTOMATH3AIUs U
OTCYTCTBUE HWHTETPUPOBAHHBIX m1abJI0HOB
uHTeppEiicoB, YTO B IEJIOM KOMIICHCUPYETCS
HAIAYMEM  MHOTHX  JAPYIMX  (YHKIHOHAIBHBIX
XapaKTePUCTHK.

MoskeM 3aKII04YnTh, 4To ceroads PHP —sto ogun
U3 psiga HauboJjee MEPCIIeKTUBHBIX H BOCTPEOOBAHHBIX
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SI3BIKOB POrpaMMUpPOBAHUS, MPOLIEIINX
JUIMTENBbHBIA TyTh CTaHOBIEHUS M pas3BuTus. OH
MOXeET OBITb PEKOMEHJOBaH K HCIIOJIb30BAHUIO HPHU
pellicHHMH KOMMEpYecKux 3amad, cosmanuun WEB-
NPWIOKEHUH W KOHCTPYHPOBAaHMHM Jau3aiiHa. 3a cuer
unterpauun PHP u Laravel paspabGorumk momyuaer
KOMIUIEKCHBIE BO3MOXHOCTH, HE CpaBHUMBIE CO
MHOTUMH JIPYTUMH CHCTEMaMH.
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1. Introduction

The maneuver of the target causes the appearance
of higher older derivative components of the tracking
coordinates at input of the tracking system. Therefore,
the tracking error will increase. The proportional
navigation guidance (PNG) law is only optimal for the
linearized transfer function of missile, constant speed
missiles, and non-maneuvering target models 0, 0. For
maneuvering targets, the perfomance of the PNG law
significantly decreases 0, 0, 0.

In order to solve the problem of destroying
maneuvering targets, the augmented proportional
navigation guidance (APNG) law has been researched
and the results are acceptable 0, 0. However, with
complexly maneuvering targets in terms of both
intensity and frequency of maneuvers, the performance
of the APNG law also decreases.

VA

Therefore, the paper proposes a method to
improve the perfomance of the PNG law by
supplementing the guidance law with the components
that compensate for the dynamic error caused by the
target’s maneuver to achieve good guidance
performance when the maneuvering targets with high
acceleration and complicated trajectory.

2. Synthetizing the proportional navigation
guidance law based on adaptive control for air-to-
air missiles to destroy highly maneuvering targets

The geometrical correlation describing the
missile-target relative kinematics is shown in figure 1,
with the assumptions 0, 0, 0, O:

- Missiles and targets are considered as point
model;

- Velocity of missile and target V,, ;V, .

o

Fig.1. Geometrical relationship between missile and target

M - Missile; T - Target.

D, D -Relative distance and distance changing
rate between missile and target;

(9p , Hmt - Orbital tilt angle of missile and target;

o, o - Angle of elevation between missile and
target and the line of sight rotation speed,;

W, . W, - Missile normal acceleration and
target acceleration.

From the geometry of the target-missile, we can
mathematically represent the differential equations as
follows 0, 0:

D= VtCOS(Ht -0)- Vmcos(Qm - o)
€Y)

Do = Vtcos(ﬁt -0)- Vmcos(Hm -0) (2)
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Wm
=M (3
O Vin 3)
_ W 4

According to 0, 0, the target acceleration is
considered to be uncertain and that value will be
processed by a switch containing the sign function
component of the sliding mode control (SMC).
Furthermore, it is assumed that the target has a high
maneuverability equivalent to the maximum
acceleration of the missile. Therefore, air-to-air
missiles need to ensure fast response to the complex
maneuvers of the target.

To evaluate the target acceleration, the adaptive
control method uses an improved optimal control law
0. This algorithm allows to use large adaptive gain for
fast response without causing large fluctuations in
frequency. Furthermore, an additional signal is
introduced to compensate for the nonlinear term arising
from the saturation of guidance command. Therefore,
the desired response performance is still guaranteed
even when the guidance command is saturated.

The essence of the traditional proportional
approach is to make the line-of-sight rotation always go
to zero, which keeps the missile in the kill zone 0:

S=o (5)

S - The sliding surface.

When building the guidance law, considering the
time derivative of the sliding surface (1), combined
with the geometrical dynamic equations built from
figure 1, we get the following results 0:

S=6 (6
In which:
5= 2D w + ! w.
6=- D a-Dm pcosqp D tcosqt

(7

From (6) and (7) the sliding surface derivative is
obtained as follows:

1 .
§= ) [-2D¢ - Wmcosqm + Wt] (8

In which, WT :WTcoqu is the component of

the tangential acceleration of the target.

In practical situations, the maneuverability of
missile is limited, or the missile’s navigation
acceleration is limited. This limited acceleration is
described as the following saturation function 0, 0:

13
sign(UWWX when |u[zw/MaX
W= )= gn(u)Wm |u|>Wm
u when  |u[<wme
€))

. max . . .
In which, Wm is the maximum acceleration

of the missile.
By adding and subtracting an amount equal to the
right hand side of formula (8), the result is:

1 .
§= D [-ZDa‘—ucosqm +AWmcosgm +Wi ]
(10)
This is the nonlinear component resulting from the

saturated guidance command. If the navigation
command is not saturated, i.e. szu, the

component AW will be zero.

From (10), the guidance law has the following
form:

1 .
= ké-2Dé+ 11
u cosqm[a o] an

In which, K >0 and W, is the target

acceleration;
When the guidance command in equation (11) is

not saturated, from formula (9) (Wm =Uu), the
guidance law can be rewritten as follows:

k-2D . W
= o+
m  cosOm CoSOm

(12)

The guidance law (12) can be considered as a form
of the augmented proportional navigation guidance

law. If set K=-K'D, in which k' >0, then (12)
can be rewritten as:

1 W
= NV ¢ + t
m  cosqm Cc cosUm

(13)

Where, N'=k’+2 and VC =-D - denotes the

closing velocity. The guidance law (13) has a guidance

!

coefficient

oSO
3. Simulation results and analysis
Compare the performance of the newly
synthesized guidance law (13) with the guidance laws
PN; APNs; with the assumption that the target and
missile parameters are as follows:
- Missile parameters:

+ Missile velocity: VM =1200 (m / S)
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+ Distance: O (km)
+ Height: 0(km)

+ Missile’s orbit tilt angle: 100
- Target parameters:

+ Target velocity VT =600 (m / S)

Missile - Target trajectory

1k O The starting point of the target
Target

PNG

APNG

Propose

. .
0 5 10 15 20 25
Horizontal distance (km)

Fig.2. When maneuvering target with acceleration Wt
= 2g
- The miss distance between Missile and Target

Miss h(t)

3500

PNG
APNG
Propose

3000

2500 |
2000 |

% 1500 -

Miss (m)

1000 |

500 |

ol

-500

0 5 10 s
Time (s)

Fig.4. When maneuvering target with acceleration Wt

= 2g

- Comments:

When the target maneuvers with different
accelerations, the missile trajectory will also change
differently according to each guidance law. The
traditional proportional guidance law has a large orbital
curvature. The proposed guidance law and the
augmented proportional navigation guidance law have
a much better orbital curvature than the traditional
navigation proportional guidance law.

The miss distance of the proposed guidance law
(13) increases as the target more highly maneuvers. The
PN guidance law gives a miss distance value that is

+ Distance: 15 (km)
+ Height: 10(km)

+ Target’s orbit tilt angle: 100
3.1. One-sided maneuvering target
- Missile - Target Trajectory

Missile - Target trajectory

O The starting point of the target
Target

PNG
—— APNG
[ ! Propose
0 5 10 15 20 25
Horizontal distance (km)

Fig.3. When maneuvering target with acceleration
Wt =4g

Miss h(t)
3500

PNG
APNG
Propose

3000

2500 [

2000 [

E
5 1500 |
g
1000 |
500
0
-500 - L y
0 5 10 15
Time (s)
Fig.5. When maneuvering target with acceleration
Wt =4g

always larger than the ANP laws and proposed
guidance law. The proposed guidance law gives a much
more optimal slip result, so the guidance accuracy will
be higher.
3.2. Maneuvering target as a style of “Snake”
Snake maneuvering target with normal
acceleration:

W, = lOg.Sin(a)l‘),where
a)=0,5(rad /s)

- Trajectory Missile — Target
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Missile - Target trajectory

Height (km)
N
N (6]

-
a
T

tr O  The starting point of the target
Target
0.5F PNG
APNG
Propose
O 1 1 p
0 5 10 15 20 25
Horizontal distance (km)
Fig.6. When Snake style maneuvering target
- Miss distance
Miss h(t)
3500
PNG
APNG
3000 Propose
2500 |
2000 |
E
« 1500 |
2
=
1000 |
500 |-
0 =
-500 : : :
0 5 10 15
Time (s)
Fig.7. The miss distance when Snake style maneuvering target
- Comments: the traditional guidance methods. Therefore, the

When the target is maneuvering as a style of
Snake, the missile’s trajectory will also have a more
complex shape. Compared with the PN guidance law,
the new proposed guidance law takes less time to enter
the dynamic trajectory and has smaller orbital
curvature. Therefore, the performance of destroying the
target will be significantly higher.

The missile and target miss distance of the
proposed guidance law are always lower than that of

guidance accuracy will be higher.

4. Conclusion

The article has proposed a guidance method for
air-to-air missiles to intercept targets with high
maneuverability, suitable for practical conditions and
capable of quickly adapting to different complex
maneuvers of the target.

The proposed algorithm has a simple structure,
high convergence and stability. Easily realized in
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[ |

reality. Destroy complexly maneuvering targets,
improve combat performance for air-to-air missiles.
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APPLICATION OF AGILE APPROACHES IN TECHNICAL DEVELOPMENT AND SUPPORT OF
MOBILE APPLICATIONS ON ANDROID AND 10S OPERATING SYSTEMS OF A CORPORATE
INFORMATION SYSTEM
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Abstract. The article is devoted to solving an important topical scientific and applied problem, namely, the
formation of the theoretical basis of agile-transformation of technical development and support of mobile
applications on Android and 10S operating systems of a corporate information system.

The purpose of the study is to increase the effectiveness of technical development and support of mobile
applications on Android and I0S operating systems of a corporate information system through the development
and practical use of models and methods of project management for their development in the framework of agile-

transformation.

The object of research is the processes of project management of technical development and support of mobile
applications on Android and 10S operating systems of a corporate information system in the framework of agile-

transformation.

The subject of the study is the technical development and support of mobile applications on Android and 10S
operating systems of a corporate information system in the framework of agile-transformation.

As a result of research the actual scientific and applied problem is solved, namely, the theoretical basis of
agile-transformation of management of projects of methodology of Agile approaches in the technical development
and support of mobile applications on Android and 10S operating systems of a corporate information system is

formed.

Key words: agile-transformation, mobile applications, Android, 10S, operating systems, scrum, flutter,
development, technical support of corporate information systems, waterfall.

1 Introduction

Agile methods allow for the orderly process of
project management, such as the transfer of part of the
revision and adaptation, to the command robot, self-
organization and soundness [1]. There are a number of
advanced methods of development and support of
mobile applications on Android and 10S operating
systems, which are intended for a quick release of high-
quality software security, and business-related
processes, which link the development of the product
to the customers' needs and the goals of the company
[2]. Agile development can be used within iterative
processes that can be used with the Agile Manifesto
concepts. The Manifest of a group of seventeen
software security experts and a presentation of the idea

that we will use in the field of software security
technical support.

Poorly chosen process methodology leads to the
risk of increasing costs or process time, which
ultimately leads to significant losses at an early stage of
development.

The purpose of the study is to research application
of the methodology of Agile approaches in the
technical development and support of mobile
applications on Android and 10S operating systems of
a corporate information system.

As a result of research the actual scientific and
applied problem is solved, namely, the theoretical basis
of agile-transformation of management of projects of
development and support of mobile applications on
Android and 10S operating systems is formed.
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It is established that the use of agile-methodology
in combination with project-oriented management is
one of the main options for gaining competitive
advantage in a dynamic competitive environment for
technical development and support of mobile
applications on Android and 10S operating systems of
a corporate information system.

2 The concept of agile-methodology and agile-
transformation

Agile-methodologies, initially used for the first
time in projects related to information and software, are
rapidly penetrating into other areas of activity both at
the project level and in the organization of operations,
including in the service sector.

Translated from English, "agile" means "alive,
mobile", but is often translated as "flexible". In the field
of software development, this term appeared in the
early 2000s, when the "Agile Manifesto" was issued in
Utah [8]. Since then, "agile” is understood as a set of

Test

Sprint #1

Agile Method

approaches to "flexible" software development. The
essence of agile approaches is stated in the "manifesto”,
but they can be summarized as follows [7]:

- development is carried out in short cycles -
iterations(sprints);

- at the end of each iteration, the customer receives
a valuable application (or part of it);

- the development team cooperates with the
customer throughout the project;

- changes in the project are welcome and quickly
incorporated into the work.

Currently, agile principles are used in the work of
tens of thousands of teams around the world.

The flexible management methodology or Agile is
a set of work stages limited by strict time frames (the
duration of iterations (sprints)) (Fig. 1) at each segment
of the activity, the results are evaluated, the results are
searched for and the necessary additional changes are
made, stated in the form of additional requirements.

Discover
Discover
Test
Sprint #2
Discover
\ Test
Sprint #3
\\

Figure 1 — The essence of the agile approach [3]

Many flexible management systems are built on
the Agile methodology, for example: Scrum; Lean;
Kanban; Six Sigma; PRINCE2. All these management
systems have their advantages and disadvantages, but
they are all united by common ideas that can, when
properly implemented, increase the efficiency of the
project team and the company as a whole. Presented
systems form a powerful mechanism of project
management. Yes, Agile requires small work on the
way to a great result, Scrum teaches to form processes
and procedures, Lean encourages to perform all
operations with the same quality, and shows how. Agile
is a methodology that can be applied in organizations
that are able to work in a rapidly changing environment,
accepting the flexible thinking of project teams.

According to modern understanding, agile (agile
software development, from English agile - smart, fast,
dynamic) is a set of principles and approaches that
direct the organization's resources to quickly create

products needed by customers. Agile-philosophy - an
approach to project and product management, focused
on the dynamic formation of requirements and ensuring
their implementation as a result of constant interaction
within working groups consisting of specialists of
different profiles. Agile's methodology makes it clear
that professionals work for a single goal - a quality
product or service for the consumer. With the
introduction of Agile there is a change in the business
culture of the enterprise.

Let's describe in more detail the reasons that
justified the need to use Agile project management
processes. The traditional approach to projects is based
on a cascading model of life cycle stages (“waterfall"),
which was the most common method of project
management, based on the so-called "waterfall" or
cascade cycle, in which the task is transmitted
sequentially in stages, reminiscent of flow.
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This approach is focused on projects that have
strict restrictions on the sequence of tasks. The main
disadvantage of the waterfall model is the high risk of
creating a product that does not meet the needs of users.
Practical experience shows that at the initial stage of the
project it is not possible to accurately formulate all the
requirements for the future product. This is due to two
reasons:

1) customers are not able to set out all their
requirements at once and can not predict how they will
change during the project;

2) changes may occur in the external environment
during the project that will affect the system
requirements.

As a rule, according to the cascade model, the
requirements are fixed in the form terms of reference
for the entire period of its creation, and coordination of
the results with users is made only at points planned
after the completion of each stage (it is possible to
adjust the results according to customer comments, if
they do not meet the requirements of the terms of
reference). Therefore, customers can make important
comments only after the work on the product is fully
completed. In case of inaccurate statement of
requirements or their change after a long period of
product development, customers will receive what does
not meet their needs [10].

Therefore, in the process of software development
in the framework of projects based on the cascade
model on a global scale, the same unresolved issues
were observed [5]:

- projects have always exceeded budgets;

- project implementation has always exceeded the
stipulated deadlines;
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- the final product ineffectively solved the task
assigned to it;

- the final result was of low quality;

- projects were poorly managed;

- in the end, the ordered product was used
inefficiently or not used at all.

In an effort to reduce uncertainty at the outset,
systems analysts were required to develop requirements
and design, who needed to be thoroughly familiar with
the existing system in order to describe the
requirements for change. However, in practice, when
developing complex systems, there are always limiting
conditions and problems that no system analyst can
foresee, and they are solved only by a programmer in
the implementation process. However, entails a new
"cascade cycle" and new costs.

The so-called "program crisis” took place in the
1980s. In [7], the author cites the fact: “One of the well-
documented examples of this crisis was the IBM
project to develop the operating system (OS) IBM OS /
360 for the line of computers System / 360. The
development of this OS at IBM took 5,000 people.
years (not hours!), and the peak value of the number of
people involved in the development of this system is
1,000 developers. This operating system was a very
large, monolithic program, each change in one part of
which was immediately reflected in another part. In
addition, there were a lot of problems with the
consistency of so many developers on one project. "

The cascade model was replaced by the “spiral
model”, which for some time solved the problem of the
cascade model.

;
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Figure 2 — Comparison of cascade model and agile

In the spiral model, the life path of a product under
development is depicted as a spiral, which, starting at
the planning stage, unwinds with the passage of each

next step. However, due to the presence of such
shortcomings as the difficulty in defining goals and
stages indicating a willingness to continue the



[ |
E=2H East European Scientific Journal #1(86), 2023

19

development process at the next iteration and the rather
high cost of the model due to high costs with constant
risk assessment after each spiral, this model did not
completely solve the problems of effective software
development. That is why, as a result of further
research, the Agile methodology emerged.

Note that modern publications use the terms "agile
methodology" [8], "agile approach” [6], or "agile
project management” [5], but the essence of what the
authors invest in these terms, almost identical. This
situation is explained by the fact that today agile-
methodology as a universal methodology of project

management is just being formed. Therefore, in fact,
research on this topic uses a certain view / concept /
approach in accordance with the idea of agile.

The main advantages of the Agile approaches are:
reduction of the time period before receiving the project
product, clearer compliance of the product with the
expectations of customers, especially in situations
where the customer is not ready to fully articulate all
requirements for the final product. This is typical, in
particular, for the technical development and support of
mobile applications on Android and I0OS operating
systems of a corporate information system.
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Figure 3 — Comparison of the results of IT projects based on the cascade model (waterfall) and agile [5]

Most publications and existing research related to
agile project management are devoted to IT projects,
for example [7]. These works summarize the practical
experience of using the Agile approach in the
implementation of this category of projects. The
advantages of Agile-based project management are
presented in [6], in [9] the advantages of agile in non-
IT areas are specified. [5] substantiates the
effectiveness of agile "customer orientation" in
principle for project management, regardless of the
industry specifics of the project.

The possibility of using agile project management
in various fields was discussed in [8]. Agile
methodology is also widely used in the development of
roadmaps for the creation and development of mobile
applications on Android and 10S operating systems [9]
within specific strategic guidelines.

Since today's world is a world where the
boundaries between different fields of knowledge are
blurred and results from different sciences are
transferred, it is natural that agile project management
ideas have begun to be tested in areas where it
previously seemed impractical and the project approach
was not used in principle.

For example, agile-based construction project
management issues have been studied in [3], in the
public sector in [1], and in distance learning in [4]. The

specifics of changing the emphasis in the development
process of mobile applications on Android and 10S
operating systems and in building goals with an agile
approach to infrastructure project management are
presented in [9].

Risks within agile project management were
identified in [10] and in comparison with the traditional
(NOT agile) approach to project management.

The introduction of agile in practice also requires
a certain scheme, and these issues have been addressed
in [2].

Thus, today, on the one hand, there is a significant
theoretical basis for project management, set out in
international standards (eg, [3]), including for technical
development and support of mobile applications on
Android and IOS operating systems of a corporate
information system, and in publications of domestic
and foreign scientists. The advantages of practical use
of project methodology and related methods in
"traditional project areas" have become prerequisites
for development and dissemination in various fields,
including for technical development and support of
mobile applications on Android and 10S operating
systems of a corporate information system, the idea of
project-oriented management [3], according to which,
companies and organizations are structured in the form
of a portfolio of projects.
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3 Project management
transformation methodologies

The development of science and the results of the
practical use of agile form the essence of a new stage in
the development of project management - agile project
management.

based on agile

A few years ago, the term "agile project
management” appeared — an iterative approach to
project implementation throughout its life cycle. The
iterative life cycle consists of several iterations or step-
by-step to complete the project. One of the goals of an
iterative approach is to identify hidden benefits during
development, rather than at the very end of it [11].

AGILE TRANSFORMATION

E= |

Company Culture Change

Agile

| =N

Figure 4 — Agile transformation process

According to [6], agile transformation allows
organizations to be more efficient in terms of creating
more value with less use of resources and better serving
the interests of their customers. Successful agile
transformation can change the way a company manages
projects, meets the needs of consumers and grows its
business, which is why some organizations are ready to
make the effort necessary to implement it.

In [10] the author presents agile-transformation in
the form of several levels, in the foundation of the
pyramid - thinking and values with a focus on people;
the second level is behavior and practice, at this level
you need a scale of success, i.e. its measurement and
evaluation, etc.

Thus, the Agile methodology, which has long been
used in the technical development and support of
mobile applications on Android and 10S operating
systems of a corporate information system has gained
wide practical application since the publication of the
Agile Manifesto [8], today is developing rapidly, being
one of the most successful in practical terms, which
determines the intensity of agile transformation to
"rebirth" companies in a new capacity that provides
them with success and sustainability in today's
turbulent environment in search of innovative benefits.

Thus, today many companies in various fields of
activity are involved in the processes of agile
transformation, in which all their activities are
restructured in accordance with the principles of agile.
The use of the term "transformation" reflects the

essence of this process - it is not just the
implementation of a project or projects aimed at
achieving the goals of transformation, it is a gradual
change in all aspects of enterprises in terms of
organization and corporate thinking.

4 Features of the agile Scrum and Flutter
frameworks

The Agile family of frameworks includes Extreme
Programming, DSDM, Scrum, FDD, BDD, etc. Most
of them are mostly applicable to development and
support of mobile applications on Android and 10S
operating systems (for which, in fact, they were
developed). But Scrum and Kanban are the most widely
used today because of their universal nature for projects
of different content. This study is based on the Scrum
framework, the essence of which is that all work is
divided into sprints - time intervals. As soon as the
sprint is performed, the work performed is evaluated
and analyzed to understand what can be improved.

We briefly describe the scrum framework of the
agile family. Scrum is a framework or "framework",
one of the Agile processes, a practical embodiment of
its values, designed to develop, deliver and maintain
complex products. In today's world, the speed of
product release is a priority. At the same time the
quality should not suffer. Using Scrum allows project
teams to release a functional part of a product over and
over again in specific time frames (from two weeks to
a month) called sprints. Sprint is the core of Scrum, its
main component, a project in miniature. The new sprint
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begins immediately after the previous one. Based on
the results of each of them, a decision is made: to
release this really working product as it is, or to
continue to improve at the next stage [6]. It is important
to note here that decision making is a rather complex
task, therefore, in order to streamline the process of
finding a solution in the early 2000s at IBM, Dave
Snowden developed a methodology and called it the
Cynefin Framework. Cynefin framework distinguishes
4 areas, or domains of systems: Simple, Intricate,
Complex and Chaotic.

Simple systems are systems in which cause-and-
effect relationships are obvious from the outset. The
only thing to do is to categorize the problem and choose
a solution from known solutions. Therefore, the order
of actions in simple systems: problem recognition -
categorization - decision, for example: to improve code
maintainability, you can apply best practices for
testing, documenting, code versioning.

Entangled systems are systems in which there is a
causal relationship, but it is not obvious. Although, in
fact, there is a general idea of the problem and most
likely the questions that need to be answered and how
to get answers are already known.

To solve complicated problems, you need to either
conduct an analysis or involve an expert. There are no
best practices in this class of problems, there are good
practices. The difference is that there are several
solutions, there is no one best, all of which are suitable
and the solution is chosen through analysis. The order
of actions in entangled systems: problem recognition -
analysis - solution. An example of obfuscated systems
would be to improve the performance of an application.
It is not always obvious why the application is running
slowly, you either need to sit and figure it out yourself,
or invite an expert to help determine the cause. There
are usually several correct solutions, all of them will
work, you need to choose one, the most suitable one.

Complex systems are systems in which there is no
causal relationship. Rather, a causal relationship can
only be determined retrospectively. There are no right
answers, the solution must be sought by trial and error,
accumulating knowledge and building emerging

practices step by step. The order of actions in complex
systems: research - recognition - decision.

Chaotic systems are systems in which events are
so overwhelming that there is no time to look for
connections. We need to stabilize the situation as soon
as possible. The order of actions in chaotic systems:
action - recognition - decision.

Scrum uses iterative (regular repetition of the full
cycle of product work with continuous analysis of the
results of the previous stage, adjustment of
requirements and process) and incremental approaches
(increasing the results of the previous stage) to manage
risks and improve predictability. Thanks to iterative
development, the product can be released quickly, with
high frequency, and its quality can be constantly
improved by making some improvements and
adjustments. Thus, a workable and potentially useful
version of the product is available at any time.

According to the essence of Scrum, there are 3
basic roles: Product owner, Scrum master,
Development team. The product owner (PO) is the link
between the development team and the customer. The
task of PO is to maximize the value of the product being
developed and the work of the team. One of the main
tools of PO is Product Backlog. Product Backlog
contains the necessary work tasks (such as Story, Bug,
Task, etc.). Scrum master (SM) is a "servant-leader".
The task of Scrum Master is to help the team maximize
its effectiveness by removing obstacles, helping,
training and motivating the team, helping PO. The
development team (DT) consists of specialists who
work directly on the product [10].

According to [11] Sprint is always limited in time
and has the same lifespan. Each Sprint is preceded by a
Sprint Planning, which assesses the content of the
Product Backlog and generates a Sprint Backlog that
contains the tasks (Story, Bugs, Tasks) to be completed
in the current sprint. After Sprint, Sprint Review and
Sprint Retrospective are performed to assess the team's
past performance, predict expected performance in the
next sprint, identify problems, assess the likelihood of
completing all necessary product work, and more"[12].

Schematic representation of the Scrum process is
shown in Fig. 5.
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The Agile: Scrum Framework at a glance
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Figure 5 — Scrum process [11]

The study of the specifics of scrum allowed us to
adapt this approach to projects of technical
development and support of mobile applications on
Android and 10S operating systems of a corporate
information system.

In 2018, Google introduced a new cross-platform
software development tool that does not use
intermediaries, bridges, or browser technologies - the
Flutter framework. In fact, Google has introduced a
very different approach to building such applications
[13]. Flutter does not use the system components of
mobile operating systems (such as buttons, text fields,
and others), but is fully engaged in reproducing each
pixel on the screen. That is, the Flutter framework uses
its engine to render the user interface [14]. This
approach makes it much easier to use Ul elements that
behave the same on all platforms, in contrast to
frameworks like React Native, where you often have to
add behavior and / or styles of visual elements for each
operating system separately, since binding is used on
each platform for visual elements. Flutter also does not
use intermediaries to run applications, but is compiled
using Ahead-of-Time (AOT) compilation into ARM,
%86 and other architectures [15]. When launched on the
system, the application loads this native Flutter library
and starts using it to play the program.

Ahead-of-Time (AOT) is a kind of translator that
uses a compilation method before the program is
executed. The AOT method does not require additional
memory allocation and AOT compilation occurs with a
minimum load on the system. The compilation process
is done completely before the program is executed. As
the main programming language, Flutter uses the Dart
language running on a virtual machine and DartVM,
which is presented as a Dart code execution system
inside precompiled native libraries. That is, this Dart
runtime is part of the native library that Flutter is
compiled into [4]. This approach allows you to create
fast applications that can play at 60 FPS (frames per
second) on all Android and iOS devices without
additional settings. Work is also ongoing to implement

Flutter support for creating web applications and
software for Windows, Macos and Linux. The
visualization of the image on the screen is provided by
the hardware (display), regularly (usually 60 times per
second, but there are modern screens that are updated
120 times per second) updates the display. This is
called the "refresh rate” and is expressed in Hz (Hertz).
The display receives information for display from the
GPU (Graphics Processing Unit), which is a specialized
electronic circuit, optimized and designed to quickly
form an image from some data (polygons and textures).
The number of times per second that the GPU can
generate an "image" (=framebuffer) to display and send
to the hardware is called the frame rate. This is
measured in units of frames per second (for example,
60 fps or 60 fps). Together with the framework, Flutter
provides an extensive built-in library of widgets (Ul
elements), animations, gestures, and more. A variety of
third-party libraries are also supported [16].

But Flutter also has a few drawbacks. One of the
disadvantages of Flutter is that the interfaces built on it
look about the same on all platforms if you use one set
of widgets (visual elements) when developing
software. This makes it difficult to create unique
interfaces for each system separately, according to their
design patterns. But this problem can be solved by
using an additional abstraction layer for Ul widgets,
which will reproduce different visual appearance of
elements for different platforms. But, unlike React
Native, these components will have uniform standards
of behavior, and they will not need any additional
settings. Another problem with Flutter is the use of the
rather unpopular programming language Dart, which
was not widely represented on the market before the
appearance of this framework. Although Dart is similar
enough to other C-style programming languages like
Java, Kotlin, C++, or Swift, it doesn't take long to
master if the developer has previously programmed in
any C-style language. So, according to Google Trends,
since November 2019, users began to search for Flutter
more often than React Native [5].
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5 Research methodology of Agile approaches
in technical development and support of mobile
applications on Android and iOS operating systems
and of corporate information systems using Flutter
framework.

The agile model of technical technical
development and support of mobile applications on
Android and IOS operating systems of a corporate
information system will be understood as a scheme and
corresponding description of the essence of the sprint
sequence and the corresponding exchange of
information with the customer in the process of
organizing corporate information system technical
support, as well as a system of indicators determining
the maximum sprint duration.

Thus, the agile model of the work of technical
development and support of mobile applications on
Android and IOS operating systems of a corporate
information system with a customer involves consistent
detailing and concretization, on the one hand, of
information from the customer, on the other hand,
proposals for optimizing the processes of technical
development and support of mobile applications on
Android and 10S operating systems of a corporate
information system. Practical implementation of this
model is possible in the presence of a virtual project
management office. It provides not only access to the
information base for technical development and
support of mobile applications on Android and 10S
operating systems of a corporate information system,
but also the integration of information on implemented
or planned projects in order to form the maximum
synergistic effect.

The practical implementation of agile
methodologies requires appropriate project time
management tools, since without setting some time
limits [17] for each “cycle” of this model, it is
impossible to timely achieve an effective technical
development and support of mobile applications on
Android and IOS operating systems of a corporate
information system process. In this case, the time
constraints of each cycle must take into account the
specifics of the project.

Such an assessment is necessary, on the one hand,
to manage project time and, on the other hand, to
manage human resources.

Projects relevant to operational activities,
however, like any other project, in addition to
traditional indicators can be evaluated from two
positions - from the standpoint of complexity and
uniqueness.

Under the complexity of the operational project
we will understand the number of elements and their
alternatives. "Work" acts as an element of the project -
a unit of the classic grid schedule of the project is
formed.

Under the uniqueness of the operational project we
will understand the difference between the project from
others, implemented or those implemented in the
company.

As part of project time management, regardless of
whether it is an operations project or a development

project, the duration of conceptual and organizational
activities (for example, development of the project
concept, coordination of issues with suppliers, etc.)
should be determined based on the degree and
complexity of the project . For this, a certain basis of
comparison can be used - for example, the experience
in terms of time of work of already implemented or
already implemented similar projects, which can be
proportionally increased / decreased taking into
account these indicators.

For different agile frameworks (not just the agile
model developed), complexity and uniqueness
indicators can be used to estimate the duration of the
sprints, ie each cycle of the model / framework.
Naturally, for more complex and unique projects, at
least the initial sprints should be compared in duration
with already implemented projects and experience
gained on them.

The formation of the project schedule is the result
of the evaluation of sprints or project work, taking into
account its complexity and uniqueness. In this aspect,
it is important to understand the essence of the product
roadmap and the fact that the product in technical
development and support of mobile applications on
Android and IOS operating systems of a corporate
information system is an effective process of technical
support itself.

Human resource management. The composition of
the project team both in terms of the number of
members and in terms of their quality characteristics
must correspond to the complexity and uniqueness of
the project. Naturally, for a more complex and unique
project, more experienced specialists should be
involved, for a more "typical™ project, you can attract a
number of interns from the company who have already
"worked out" work on standard projects. Thus,
indicators of the degree of complexity and uniqueness
can be used at the company level to allocate human
resources by project. As part of the implementation
process, staff is selected for projects based on the
above, and if the project requires team development,
such as attracting additional members with certain
competencies, this should also be done taking into
account the complexity and uniqueness of the project.

Project risks. Risk identification, quantitative and
qualitative analysis is carried out regardless of the
complexity and uniqueness of the project. But it is
"complexity" and "uniqueness" that are risk factors that
need to be assessed separately. Thus, the complexity
and uniqueness of the project affects the assessment of
project risks and their possible consequences. This
should be used in risk monitoring and management
processes.

These indicators are important not just in the
context of additional project characteristics. Their level
is proposed to be used in the processes of estimating the
time of individual project periods and cycles agile -
models in the initial stage - the creation of a concept
model of the product and preparation for
implementation. In addition, these indicators can be
effectively used in the formation of employee
remuneration.
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Thus, the degree of complexity and uniqueness
determines the number of members of the project team,
the size of their rewards, which in combination with the
time of execution of individual works on the project on
the project costs for the customer.

On the other hand, the costs of the project and the
time of execution of works on the project cause possible
deviations of these wvalues, which forms the
corresponding values of risks. The company's profit is
formed as a composition of value project for the
customer and the company's costs. The value of the
project for the customer is formed under the influence
of the cost of the project and deviations of its
characteristics (eg, time). The value of the project for
the company is not only the profit of a certain level, but
also the experience gained by the company's
employees, including reducing the degree of
uniqueness for future projects. Thus, the more unique
projects the company implements, the higher its
competence in implementing similar projects, and the
lower the degree of uniqueness for subsequent projects.
And this, in turn, leads to a reduction in time, etc. for
them.

Thus, the obtained results can be used not only for
technical development and support of mobile
applications on Android and 10S operating systems of
a corporate information system, but also in various
areas of activity, taking into account the appropriate
adjustments to the parameters of the project product.
The scope of indicators of complexity and uniqueness
of projects is wider, and, in particular, they can be used
for various projects as a basis for the formation of a
system of remuneration of personnel.

The disadvantage of the proposed results is that
their connection with the next stage of technical
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development and support of mobile applications on
Android and IOS operating systems of a corporate
information system was ignored. Despite the fact that
the main interaction and all agreements with the
customer take place at the stage before the start of direct
technical development and support of mobile
applications on Android and 10S operating systems of
a corporate information system, however, in the future
such models can interact with different service
providers  (shipping,  trucking, transhipment,
paperwork, etc.). This is the direction of development
of the proposed results for the formation of agile-
model, covering all stages of technical development
and support of mobile applications on Android and 10S
operating systems of a corporate information system.

For a more visual demonstration of the capabilities
of Flutter and Dart, it was decided to develop an
application on the android and ios operating systems of
a corporate information system. The main goal is to
write a cross-platform application (using the same
codebase, because this is one of the key advantages of
Flutter), to demonstrate the work of various widgets,
their varieties (different platforms), visual component,
the ability to combine widgets and create your own. It
is also important that our application is adaptive and
easy to use.

To demonstrate the capabilities of Flutter, it was
decided to create an intuitively simple, but at the same
time useful application that would at least interest
users. That is why it was decided to develop the
"Company Finance" application, which will help
calculate the financial expenses of users of the
corporate information system.

Application layout is shown in fig. 6 [13]:
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Figure 6 — Diagram of the application "Finance of the company"

The figure schematically shows the future
application. We will have a bar that will contain each
of the last seven days of the week and will show the
spending level as a ratio of the current day to the total
spending. Below this bar, all of our expenses (which we

have already entered into the application) will be listed,
we will have the amount, date and name of each
purchase that we have made. Also, on the top panel and
at the bottom of the screen, there will be a + button that
allows you to add a new purchase from the list, where
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it will appear, and the costs will be calculated and the
appearance of the bar of the corresponding day will
visually change.
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¥OU HAVE NOT BOUGHT ANYTHING!

@ofhfh 77

Below are screenshots of the
application — figure7 [14].

implemented

Figure 7 — "Company Finance" application

In the first figure, we can see the application in its
default state, when nothing has been added yet.

In the second picture, we can see how our "bar"
works, and how it is filled in accordance with the added
purchases.

In the third picture, we can see how we can add a
new purchase to our list. Mandatory elements of our
application: we have a bar that has a "counter" that
shows the expenses for the last seven days (this is
calculated from the moment of launch, the algorithm
works so that it displays the last seven days, starting
from the current day of the week when it was started
Appendix), if there are no expenses, then all bars are
empty, and there is no list of expenses. If we have
expenses added, then we can see the list of expenses

below the block with our bars, we can see the date, price
and name of each of the purchases, also, we have the
ability to delete an existing purchase that has been
added. The + button, located at the bottom of the screen
and on the top panel in the right corner, is responsible
for adding new purchases to our list. The result of her
work can be seen in the third figure, after you click it,
a panel will appear where you must enter the name of
the purchase, price, and also select the day it was made.
This purchase will only be added if all fields are
completed.

To better understand how Flutter works and how
it helps build our application, let's look at examples of
building some of the elements of our application (fig.
8-9) [15].
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idget build(Build
1 Card(
elevation: 6,
margin: Edgel
child: Padd
padding: Edgelnset
child: Row(
mainAxisAlignment:
children:
le(
fit:
child:
data[ ‘day'],
data[
totalSum ==
? 9.0

(data[ ‘an

)»
)
}).tolist(),

context) {

f

ts.all(20),

.all(18),

t.spaceAround,

weekPurchase. map((data) {

t.tight,

oL ) /

totalSum,

Figure 8 — Listing of the "IndicatorsChart" widget

SO S0

S0

SO0 S0 SO

Tue Wed Thu

Fri

Sat Sun Mon

Figure 9 — The result of the code

Our entire chart is a Card widget, let's look at all
the parameters and widgets defined in it. Elevation is a
shadow defined as 6 pixels.

Margin is our margin, which, in our case, is
defined for all sides equally, at a size of 20 pixels,
which is why our map is delimited on all sides.

The descendant (child) of our Card widget is the
Padding widget, it has padding elements defined
(removing “bar indicators” from the edges of our card
on all sides). The child of our Padding widget is the
Row widget (this widget was chosen because all of our
bars are in a row, one after the other). The following

elements are  defined for  this  widget:
mainAxisAligment ~ parameters  (namely, the
spaceAround variant, which allows to form equal
distances between each widget). The child of our Row
widget is the Flexible widget. Why was this particular
widget chosen? It helps to visually aesthetically
beautifully place all its components using the fit:
FlexFit.tight parameter. list map, where pairs are
stored: the day of the week and the expenses incurred
on that day. The child of this widget is another widget
- ChartBar. It is also a custom widget defined by us —
fig. 10.
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IndicatorBar

SO SO SO SO SO0 SO

Tue Wed Thu Fri Sat sSun

Figure 10 — Widget "IndicatorBar"

Consider the components of the "IndicatorBar" widget — fig. 11.

et build(Buil toxt conte
-
builder: {ctx, constraints}) {
i
children: cWidgets|
(
height: constraimts.maxHeight * 8.15,
child: FittedBoou|
child: t{ "4 {totalSwn. toStringAsFixed{B8)} ),

T {
helght: constraints.maxHeight * @.85,

(

height: constraints .maxHeight * 8.6,

width: 18,

child:

children: <Widgets|
-
decoration:
.grey, width:
y 1),

.primaryColor,

ps . circular {18},

i redBox(
'||::|.|!_r'1:: :I:I'IE-TFEIi'ltE.I“l:I:I':LE'IT * ©.85,

hedght: constraimts maxHeight * @.15,
child: FittedBoo(

Figure 11 — Listing of the "IndicatorBar" widget

Mon

1.8,
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First of all, our entire widget is a built-in
LayoutBuilder widget, which is handy in this situation
in that it allows you to set parameters that will adjust
the size of the content of this widget depending on the
size of its parent element (i.e. widget (Flexible) , which
is set as follows builder: (ctx, constrains); these
parameters set the constraints that were mentioned
earlier for the following Column widget. Why do we
use this widget? [16].

Recall that now we are building a bar for each of
the last 7 days of the week, counting from the current
one. As we can see in the screenshot, our bar includes:
the amount spent on that day, an indicator (an indicator
of spending from the total amount for the week), and
the name of the day of the week. Since all these
elements are located on the same level, it is most
convenient to use the Column widget, because it allows
you to save the position of the elements.

The Column widget has several children (arrays)
that were mentioned above. The first of these is a

container widget containing a child of the FittedBox
widget, which in turn contains a child of the Text
widget, into which we pass the total amount of
expenses for the current day. Why wrap text with
multiple widgets instead of displaying it all at once? It's
simple, we want to control the placement on the screen
and how much space a certain widget will take, which
is why the following height parameter is defined in the
Container widget: constrains.maxHeight * 0.15, which
determines that the current widget and all its
components (we have this text with the amount of
costs) will take up only 15% of the total size of the
widget, and we start from constraints, because this is
exactly the constraint that determines the size
depending on the parent widget. This is exactly what
will ensure the dynamic rendering of our application (in
this particular place - a specific ChartBar widget)
regardless of the size of the device on which it will be
used — fig. 12.

Tue Wed Thu

| E SO0 S0 S0 So S0 SO

Sat sSun Mon

Figure 12 — Container Widget

The next child is a SizedBox widget that is only
defined to take up 5% of the total size of the entire
widget: height: constraints.maxHeight* 0.05, meaning

suedﬂn:

SO

Tue Wed Thu

SO SO S0 SO

it's empty space, an invisible widget that's only added
to make it nicely demarcated the components of our
Column widget — fig. 13.

Sat Sun Mon

Figure 13 — SizeBox Widget

The next child is the Container widget. We use the
wrapper method again to determine in the same way

that the bar will take up 60% of our Column widget —
fig. 14.
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S0 SO
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Tue

SO

SO0 S0 S0
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Figure 14 — Widget Container — 1

A child of this widget is a Stack widget. Why
stack? At the heart of this widget, too, is a stack data
structure, where each new element is stacked on top of
the other until the stack is full. Also here, we have two
bars, which are defined by two Container widgets and

some style parameters that are known to us by CSS. In
case the expense =! 0, then a new (colored) bar is
overlaid on top of the empty one to reflect spending per
day — fig. 15.

Tin1

Tue Wed Thu

$11

Sat

S0 SO

Sun Mon

Figure 15 — Widget Container — 2

The next descendant of the widget is another
SizedBox, which, again, is for a beautiful visual

display; it also occupies only 5% of the total free space
—fig. 16.

S24 S0 SO SO
Tue Wed Thu

S11 S0 SO

Sat Sun Mon

Figure 16 — SizeBox Widget

The last child is again the Container widget, which
specifies that this widget will occupy 15% of the total
area. And its child is a FittedBox widget containing a

Text child, which accepts the text - the name of the
day- fig. 17.
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Sat Sun Mon

Figure 17 — Container widget - day of the week

If we now look carefully, then adding the sizes of
all defined widgets, we get 100% in general, that is, we
dynamically determined the size of each of the widgets
in accordance with the screen sizes provided by our
device, this will allow us to render our application on a
device of any size and at the same time maintain an
attractive visual component. For example, our Chart
widget will be a Stateless widget since it will constantly
redraw on our screen. With the addition of each new
purchase, our indicator will change, the amount for
spending will increase or decrease if an existing
purchase has been deleted. To tell Flutter that a certain
widget needs to be redrawn, you need to use the
SetState method, in which we inform Flutter about new
changes [17].

Having dealt with the principle of building
widgets, you can see that building an application in
Flutter is easy and interesting, we use both built-in
widgets and define our own, which, in turn, use both
built-in widgets and those defined by us. This process
can be repeated as long as we need. It's good practice
in Flutter to split all elements into smaller widgets in

T WED THE FE EAT UM MON

WU VI NOT BROUCHT BTl

[5#&:}173

order to provide more flexibility in managing the
application, as well as to be able to better track the
behavior of our application. Also, this practice is good
because it is easy for us to track changes and re-render
only certain elements on the screen again, if necessary,
instead of rendering all applications from the very
beginning (we take care of optimization).

The main advantage in using Flutter is that by
writing only one code, we can create an application for
both Android and iOS. However, so far our application
is written only for the Android platform (in its usual
form). Of course, we can run this application for iOS as
well, but this view is somewhat unusual for iOS
applications. That is why we use the Cupertino
package, which contains widgets that are native to iOS
applications. Now in places where we need to insert our
widgets, we will make minor changes. Using the
Platform.islOS method, we will check how our
application is running on the platform, if it is Android,
we will use the widget from the Material package, if it
is i0S, then with Cupertino. Consider our application
that will be launched on the iOS platform — fig. 18:

Figure 18 — Application on the iOS platform
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We can see that the application now has the look
and feel of the iOS platform. There is no top bar, no
button at the bottom (which is inherent only to
Android), all buttons and fields, respectively, are the
same as we used to see them on the iPhone screen.

We can assume that our application is ready and
working, however, there is one more thing that we will
improve a little so that our application can be used a
little differently, more conveniently and more
universally — fig. 19.

Visually perceived well, but the page looks
cluttered, only two purchases fit, and scrolling through
all the purchases is very inconvenient. That is why,

Palgs
%
P

Tue Wed Thu Fri

@ Tovs

Sat  Sun Mon

Figure 19 —Application in landscape mode

using the built-in functionality, we will determine what
orientation this device has, and, accordingly, display
different content on the screen — fig. 20.

SHOW CHART

816 $32 812 S0

SHOW CHART

§ DELETE
§ DELETE

#§ DELETE

Figure 20 — Changes on the device at different screen positions

A check has been added that actually determines
the position of the screen, if the device is in a vertical
position, then a chart with indicators and all purchases
are displayed on the screen. If the screen is in a
horizontal position, then a lever appears that displays
the content on the screen depending on its position. If
the lever is on, then we can only see a chart with our
indicators that occupy the entire tap, if the lever is off,
then only a list of purchases will be displayed on the
screen. Of course, at any time you can switch to any of

the modes, this was done to more conveniently display
the application content in horizontal mode, so there is
more information and it is better displayed on the
screen.

In Flutter, it is very easy to customize all the
settings regarding styles: text color, buttons, font, size,
and more. The whole process is very similar to CSS,
but instead of defining it all in a separate file and
including it, it's all done in the main file of our
application — fig. 21.
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a(
primarySwatch:
accentColor: |

theme: ThemeDat

fontFamily:
textTheme:
Htle: :
fontFamily:
fontSize:

)>
button:

)s

+C
ext i

appBarTheme: AppBarl

textTheme:

1 +C+

fontSize:

It is in this part that the main settings are set
regarding the graphic component. This is very
convenient, because if we suddenly want to change the
color scheme of our application, then this can be done

tStyle(color: Color

Figure 21 — Code listing where styles are set

rs.green,

.yellow,
L

a.light().textTheme. copyWith(
le(

yPpEoaulc

18,

.white),

eme (
.light().textTheme. copyWith(

yle(

fontFamily: 'TypeSa

20,

in a matter of seconds. For example, we want our
application to be in red and black colors. Let's replace
two lines — table 1 and fig. 22.

Table 2

Changes in the code

Was

Became

primarySwatch: Color.green,

primarySwatch: Color.red,

accentColor: Colors.yellow.

accentColor: Colors.black.

Tue

-

SHOW CHART =@

$23 $18 $13

S0

Thu

Fri

Wed Sat Sun

# oeweTe

# DeLeTE

Figure 22 — Application after certain code changes
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Like all programming languages, Dart also has a
set of tools to help you track down bugs. A special tool
for debugging is Dart: DevTools. You can run it in

) Flutter Inspector 4

CircleAvatar

debug mode. This tool is quite interesting, it provides a
number of advantages when developing an application
—fig. 23.

Figure 23 — Dart: DevTools

By enabling the Select Widget Mode, when you
click on any widget on the screen, you get to the
corresponding widget in the widget tree. On the left,
you will have the widget and its tree selected (its parent
and children, if any), as well as its position in the
general tree, and on the right, you can see all the
properties of this widget.

By selecting the Debug Point and Paint Baselin
mode, you can see the "markup" of the application,
borders and widgets and generally better understand
how widgets are rendered to the screen. Also, a nice
bonus is that you can remove the annoying Debug
Banner line. In general, this tool is unique, it helps to
better understand how Flutter uses widgets, what
widgets are, how they are built and how widgets are
displayed on the screen. Also, you can easily explore
the properties and behavior of any of the widgets. It is
very useful to be able to debug not only the logic of the
application, but also its graphical component, which is
what Dart: DevTools allows you to do.

5 Conclusions

Thus, based on the idea of the scrum and flutter
framework, the agile model of technical development
and support of mobile applications on Android and 10S
operating systems of a corporate information system is
considered. This model identifies the content of each
sprint (cycle) and the structure of information
exchange. Its basis is the varied parameters of the
project — the characteristics of future technical
development and support of mobile applications on
Android and IOS operating systems of a corporate
information system, namely, cost, time, possible
deviations of time and cost. At a certain stage, these
parameters are supplemented by ports of departure and
destination. The model is tied to the stage of conceptual
design of the project life cycle. Two indicators are
proposed — the degree of uniqueness of the project and
the degree of complexity of the project, which reflect
the relevant characteristics of the project. The
complexity of the operational project is the number of

elements and their alternatives. As an element of the
project is the "work", which forms a unit of the classic
grid schedule of the project. The uniqueness of the
operational project is the difference between the project
from others, implemented or those implemented in the
company.

As a result of the study, within the framework of
using the methodology of Agile approaches in the
technical development and support of mobile
applications on the Android and 10S operating systems
of the corporate information system, a comprehensive
application "Company Finance" was developed. The
principles of constructing widgets are also considered,
“nested” widgets are used and it is clearly demonstrated
what a widget tree is. The conclusion is made about
how easy it is to make the application adaptive, user-
friendly and easy to change its style. The debugging
capabilities that Flutter provides in case of difficulties
were also demonstrated by applying the methodology
of Agile approaches in the technical development and
support of mobile applications on the Android and 10S
operating systems of the corporate information system.
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Mesicoynapoornas Axademusi UHOPMAYUOHHBIX MEXHOIO2UL,

Canxm-Ilemepbype, Poccus

MAPIIPYTBI CTOKA U3 O3EPA CAMMA B BAJITUNCKOE MOPE

Phedotov (Fedotov) V. P.
International Academy of Information Technology,
Saint-Petersburg, Russia

FLOW ROUTES FROM LAKE SAIMAA TO THE BALTIC SEA

DOI: 10.31618/ESSA.2782-1994.2023.1.86.315

Byoxkcunckas n CaliMeHcKasi cUCTEMbl 00pa3yloT eIUHbBIH CTPEM, B KOTOPBIM JUIS €ro MOJHOTHI CIEIyeT

BKITIOUHTH Jlagoskckoe o3epo BMecTe ¢ OacceitHamu Bonxosa n Cupw, a takke HeBy m Banruiickoe mope. B
COCTaBC BYOKCHHCKOﬁ CHCTCEMBI BBIZACJICHBI U IIOMMCHOBAaHbI 19 PYKaBOB, Ka)KI[LIﬁ 13 KOTOPBIX B KAKOC-TO BPpEMA
OKa3bIBAJICA HAa HAIIPpaBJICHUU I'TITaBHOT'O CTOKaA, 0o CIIYKHUJI MOPCKHUM IPOJIMBOM.

Ha mpoTspxkennn nnuteasHOro BpeMmeHu o3epo Caiima u JIagokckoe 03epo HaXOJMIINCh Ha YPOBHE MUPOBOTO
OKeaHa M ObIIH 3anuBaMu banTtuiickoro Mops. 3a OCIeIHNE TATh THICAY JIET B UCTOPUU ByOKCHI pou3onun He
MeHee IIITH KPYITHBIX 9KOJIOTHYecKuX KatacTpod. B Tom uncre, Tpu B nctopudeckoe Bpems: B 1230, 1818 n 1857
rogax. Pexa HeBa B e€ HpIHEIIHEM BHe MOsSBHUIACh TONbKO B 1230 romy. IlpuanHON pe3Kkoro mageHus ypoBHS
Jlagoxckoro o3epa okoso 3100 et Ha3aj ObLT IPOPHIB CTOKA Yepe3 XeHHMOKCKHHA MOPOT.

The Vuoksi and Saimaa systems form a single stream, which for its completeness should include Lake Ladoga
together with the Volkhov and Svir basins, as well as the Neva and the Baltic Sea. As part of the VVuoksi system,
19 branches were identified and named, each of which at some time turned out to be in the direction of the main
flow, or served as a sea strait.

For a long time, Lake Saimaa and Lake Ladoga were at the level of the world ocean and were bays of the
Baltic Sea. Over the past five thousand years, at least five major environmental disasters have occurred in the
history of Vuoksa. Three of them took place in historical times: in 1230, 1818 and 1857. The Neva River in its
current form appeared only in 1230. The reason for the sharp drop in the level of Lake Ladoga about 3,100 years
ago was the breakthrough of the Vuoksa water to the Heinjoki way.
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nopoz

Key words: stream, transgression, Lake Saimaa, Vuoksa, Neva, Lake Ladoga, Heinjoki rapids

Ionasnsromee OOJIBIINHCTBO KPYIIHBIX
BOIOEMOB Ha Tepputopuu Poccuu sBisOTCS 03€paMu
i pekamu. Ho st CkanauHaBuy Goliee XapakTepeH
WHOM THIIL, TOJyYUBIIUH B IMIBEICKOM S3bIKE HA3BaHUE
«cTpéM» (POJCTBEHHOE aHTIIMICKOMY CIIOBY Stream).
ODTO MOIIHBIH IIOTOK, COCTOSIIUHA H3 OOJBIIOTO
KOJIMYECTBA IMHPOKUX IIECOB (TMPOTOYHBIX 03Ep) M
COEIVHAIOIINX UX CTPEMHUTENBHBIX MMOPOKUCTBIX PEK.

BeIpasuTenbHbIM MPUMEPOM  CTpEMA  SABISAETCA
MsinapeH, B ycTbe KOTOporo HaxoauTcs CTOKTOJIbM.
JpeBHss mBenckas cronuia CUrTyHa TOXe CTOsIa Ha
6epery MsnapeHa, HO 3aMETHO BBIIE 110 TeueHHro. Kax
U MHOrue apyrue crpémsl, MsapeH pa3BeTBIIICTCA.
Jpyroii ero pykas Bnagaer B banruiickoe Mope OKOJI0
Céneprenbe.

Heckonbko ctpémoB Ha Teppuropuu PO ects B
MasoHacen€éHHbIX MecTHOCTsAX Kpaiinero Cesepa. U
TOMpKO onuH — B JleHuWHTpamckoit obOmactu. B
PYCCKOSI3BIYHON JITEpaType €ro OOBIYHO HAa3bIBAIOT
ByokcuHckol 03EpHO-pedyHON cHCTEMOM. JTO ke
CJIOBO «CHCTEMa» YacTO YMOTPEOJSIIOT B OTHOILICHUU
cetu 03ép Ha lore DUHIAHIUM, BONAMU KOTOPOH
nuraercs Byokca. Obe cucTeMbl — JIB€ 4aCTH €AMHOTO
cTpéMa, pas3feNi€éHHbIE TOCYIAapCTBEHHOW TIpaHULICH.
Bonee Toro, 4acThro 3TOT0 e cTpéMa ClelyeT CUUTaTh
Jlamoxkckoe o3epo (BMecTe ¢ BNAJAOUIMMHU B HETO
BonxoBom u CBupsblo, a Takxe MinbMeneM, OHEKCKUM
03€pOM U «CHCTEMaMH» BNajarolmux B HUX JloBary,
Ilym w gpyrux KpymHBIX pek). Ho Torma
HaNpallluBacTCd BKIIOYEHHE B COCTaB CTpEMa He
Tosibko pexu HeBrl, a emié u banruiickoro mops.

Ha rpy0pIx kapTax 10 CepeAnHBI MPOIIIOro BeKa
Bci0 CaliMEHCKYIO CHCTEMY YacTO PHCOBAJIH KaK OJHO
o3epo. [lpuunHa B TOM, YTO HEKOTOphIE €€ IJIECHI
OuYeHb TECHO MPUMBIKAIOT APYT K APYTY, a MPOTOKHU
MEXJIy HUMH OYeHb KopoTkue. KoHedHo, 3TO wacTu
equHoro crpéma. Ho BecbMa 3ameTHble mepenajbl
YpOBHEH HE TO3BOJSIIOT CYHTaTh pasHblE ILIECH
4acTsSMU €JUHOTO 03€epa.

Ucropuss ByokcuHCKOM cHCTEMBI HaIOJIHEHA
9KOJIOTMYECKUMH  KaracTpodaMu, B  pe3yibTare
KOTOPBIX CTPEM HECKOJIBKO Pa3 paJMKalbHO MEHSI
HamnpaBlIeHHe  CToka. X  mepeuncieHuro U
JeTadn3aliy TOCBsmieHa 3Ta pabota. Ho dTOOHI
MPEJCTaBUTh TUHAMUKY BO BPEMEHH, CHa4yasla HY>KHO
MEePeYUCINTs (HparMeHTHl («pyKaBa») 3TOH CHCTEMBI
MEXIy IyHKTAMH WX pPAa3BETBICHHUA. OJTO JIydIle
JIenaTh 110 X0y JABWKEHHMS C 3alajia Ha BOCTOK, a HE B
XPOHOJIOTHYeCKOM mopsaake. Kaxnaplii u3 pykaBoB B
KaKoe-TO BpeMsl MOoMajall Ha HANpaBJIEHUE IJIaBHOTO
cTtoka. Jlist ynoOcTBa pycCKOS3bIYHBIX YUTATENECH B HX
ONHMCAaHUU Sl HCHOJNb3YyI0 TOnmoHUMbl 1948 rona,
KOTOpBIE JIETKO HAWTH Ha COBPEMEHHBIX KapTax (B TOM
yucne, Suaekca uiun Maps.Me).

1. ManuHoOBCcKMii pykaB — 3TO OBIBIINE PEKH
Cockyaniiokn 1 Mycraitokn (MainHOBKa), G0IBITYIO
4acTh pyclia KOTOpBIX mpeBpaTwin B CaliMEHCKHA
KaHaJl. PykaB HauMHAJICA B I0T0O-3allaJJHOM YTy O3€pa

Caiima, a 3akaHuyuBajicsi B HoBuHCKOH OyxTe
Bri6oprekoro 3anuBa. J[enuTcs Ha ABE 4acTH 03€pOM
Hyitsimasipeu. [Ipn Heo0X0IMMOCTH pa3iiiyacM UX Kak
BepxHIOIO (CockyaHiiokckyto) 1B w  HmKHIOIO
(Mycratiokckyto) 1H gactn.

2. TailHMOHKOCKHUI pyKaB — KOPOTKHUH y4acTOK
B BEPXOBBAX PeKH ByOkchl OoT €€ HMCTOKa M3 03epa
Caiima o mopora TaifHHOHKOCKH.

3. HNmarpaHckmii pykaB — y4YacCTOK pPEKH
Byoxkcel or nmopora TalHMOHKOCKM 4Yepe3 BOAOIAL
Mmatpa no Jlecoropckoro.

4. CTopoxkeBcKHii pykaB — oT Jlecoropckoro no
peke CtopoxeBke B o3epo Cyoxymaanwsapsu. Jlaiee
yepe3 BOAOEMBI, OT KOTOPBIX TEHEePh 0CTaIach LEMOYKa
OOIIMPHBIX OOJIOT K CeBEpy OT HBIHELIHEH POCCHHCKO-
(UHITHACKOH TpaHUIIbL, 3aTeM B 03epo Hyitsamaspsu, a
13 HETO YK€ B ManHHOBKY.

5. KameHHOropckmMii pykaB — y4acCTOK PEKHU
Byokcer ot Jlecoropckoro no (Bepxnero) o3epa
Byoxkca.

6. BeméBckuii pykaB — u3 (BepxHero) ozepa

Byoxca uepe3 3anuBsl ['nmyOoxuii 1 MypaBbuHBIN U
nposivB bokoBoii B MakapoBckoe o3epo. 13 Hero uepe3
nopor XeiHioku B Jlamckoe, 3atem I'panyeBckue u
Cubupckoe 03épa, 3anuB MetenbHbll ['y0aHOBCKOTO
o3epa, CoxonuHoe, Kynse, CMupHOBCKOE,
Kpacroxommckoe u («manoe») Cunee o3epa, bemnani
u HoBuHCKkuil 3anuBE B OyXTy 3alIUTHYIO W Jalee B
Brrboprekmii 3amB.

7. bBapsimeBckuii pykaB — u3 (Bepxuero) ozepa
Byoxca uepe3 mopor I'pemyunii B bapeieBckuii u
3ateM JloceBckuit mnéckl Byokcel o Mbeica, y
KoToporo peka Byokca (BupTa) pe3ko nmoBopaunBaia
Ha CeBepO-CeBEPO-3amal.

8. PomamkuHckuii pykaB — peka Byoxca
(Bupra) ot Mpsica (Noisniemi) uepes banaxanosckoe
03epo u ganee B TpocTHUKOBOE, BKIIOYAs UX 00a.

9. HoBoceabckuii pykaB — u3 TpOCTHHKOBOTO
o3epa no Becénoil kanaske, yepe3 bonbioe, Cpennee
n Masnoe HoBocenbckue 03€pa B 3amaiHyIo MOJIOBHHY
JIro6MMOBCKOTO 03€epa.

10. HWmMoabckuii pykaB — U3 3amajHoOi
MoJIoBUHBEI J[I0OMMOBCKOTO 03epa, BBEpX IO peke
Hogocénorke (Bkmouas Muxanésckoe, bopoaunackoe
u CBobomHoe 03€épa M IEMOYKy HeOONbIUX 03€p B
BEPXHEM TEUEHHH, CKBO3b KOTOPBIE OHA MPOTEKAET) 10
o03épka Xupcnamnu. Jlanee u3 3anuBa UMMonaninaxTtu
Ha OIHOM KOHIle o3epa VIMMONaHBIPBH B 3aJUB
KromsimaxTé Ha IPOTHBOIIONIOKHOM €ro KOHIIE. 3aTeM
0 MOYTH MOJHOCTBIO 3aChIIAaHHOW B  XOJ€
CTPOMTENILCTBA CKOPOCTHOM aBTOMaructpamu Ne6
Ounnsanun («Bua Kapenuna») npotoke CaloHbHOKH
J0 Byokcsl y mopora TallHUOHKOCKH .

11. Cunmii pyxkaB — U3 3amnagHOl IMOJIOBUHEI
JIroOMMOBCKOTO 03€pa B €ro BOCTOYHYIO IIOJIOBHUHY,
3areM mo CuHel mpoToke (CTOKY peku JIbIMOBKN)
yepe3 «Oompmoe» CuHEee 03epo 10 TMOCENKa
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MenbaukoBo (ObiBIIMK Pspkens, Psiicsns) Ha Oepery
Pspxenbckoi IpOTOKH.

12. TuBepckuii pykaB — u3 TpOCTHHKOBOIO
osepa nmo Karepnoit u Tusepckoil mnporokam [0
pa3BeTBIIEHHS NOCIe/IHeH Ha Psbxenbekyro u bennubio
MPOTOKH.

13. Paxesbekmii pykaB — Psbxenbckast IpoToka
OT IYyHKTa pa3BETBICHUS THBEPCKOM MNPOTOKU 10
(Hmxnero) ozepa Byokca. [lemutcs Ha ABE 4YacTH
OCENKOM MeNbHUKOBO, T€ B Pskenbckyro IpoTOKy
Bragaet Cunss nporoka. [Ipu HeobxoammocTn OyaemM
WX pa3nuyuaTh Kak BepxHIOO 13B m HmkHioo 13H
yacTi. [loutn Ha BCEM NpPOTSHKEHUM Pspxenbckas
NPOTOKA pa3/iBauBacTCs, OCTABIsAsA BHYTpU ceOs
MHOXXECTBO ~ OCTPOBOB  (OOJNBLIMHCTBO M3  HHX
BBITSIHYTBIE: Y3KHE W JJIMHHBIC, HO €CTh HECKOJIBKO
CKPYTIBIX», 3HAUUTENIBHBIX 10 MJIOIMIAH).

14. Beanumii pykaB — bemuuss mpoToka oT

16. Tuxuii pykaB — aabTepHATUBHBIA CTOK U3
(Huxwnero) ozepa Byokca B JIanoxxckoe 03epo 1o pexe
Tuxoi.

17. Cyxopoanckuii pykaB — wu3 JloceBckoro
miéca Byokcer mo Kusnauemckoit (JloceBckoid)
npoToke, yepe3 Cyxononbckoe 03epo U pexy bypryro
(osBIIMe CyBanTo u Taiinane) B Jlagoxxckoe o3epo.

18. BeryHoBckmii pykaB — wu3 1uéca Topca
CaiimMeHCKO#l crcTeMBl 4yepe3 o3epo Propukwspeu (y
CTBIKA HBIHEIITHHAX TpaHHAI] OuHIAHANY,

Jlernnrpanckoit obmacti u poccuiickorr Kapennn) u
mamee 1o peke Mnemeniiokn (BerynoBke) 1o
Jlapoxckoro o3epa.

19. AcuiaHckmii pykaB — u3
Cumnenesippu  CaiiMEHCKOW CHCTEMBI IO
Koxkonaniioku (Acunan) no Jlanoxckoro o3epa.

Ctporo roBops, ocjaeIHUE ABa pyKaBa He BXOASAT
B cocraB ByokcuHckoii cuctembl. Ho 06a BaxxHBI B

nnéca
peke

MyHKTAa pa3BeTBICHUSA THBEPCKOW TPOTOKM JO  KOHTEKCTE  3arojioBka  3Toil  paboter. s
(Hmxnero) o3epa Byoxkca. OKOHYATEIILHOW TIOTHOTHI HYXXKHO JOOABHUTH €mI¢ OUH
15. Ilpuo3epckmii pykaB — (HikHee) o3epo  BHEUTHHU pyKaB:
Byokca u crok (Ksakucanmmu) u3 Hero B Jlagoxckoe 20. Hesckmii pyxkaB — peka Hepa (ot
o3epo Bozine Tropoma Ilpmosepcka (jerommcHas — Jlamoxkckoro o3epa 1o OUHCKOTO 3aIMBa).
Kopemna). [lepeuncaM Bce TMYHKTHI PAa3BETBICHUASA C
HNPUMBIKAIOLIMMU K HUM pyKaBaMu:
IIyHKTBI pa3BeTBICHUS Howmepa pykaBoB
Ozepo Caiima 1B, 2, 18,19
DuHCKWiT 3a)IMB 1H, 6, 20
Jlapoxckoe 03epo
(Bepxsee) o3epo Byoxkca
(Hmxnee) o3epo Byokca 13H, 14, 15, 16
o3epo Hyitsimasipeu 1B, 1H, 4
nopor TaltHUOHKOCKH
Jlecoropckuit
Mpic
TpocTHUKOBOE 03€pO
JIrobumoBckoe 03epo
MenpHUKOBO 11, 13B, 13H
Tusepck 12,13B, 14

UroObl IIepeYrnCcINTh MapuIpyThl CTOKa M3 03epa
Caiima B bantmiickoe Mope, Temepb yIOOHO
NPEACTaBUTh KaKABIH MapmpyT B BHAE LEHOYKH
KaKMX-TO pPyKaBOB (WJIM HX HOMEPOB) U3 YHCIA
Ha3BaHHBIX BeIme. OOpatuMmMcs K  XpPOHOJIOTHH
COOBITHIA.

Hayném e€ c¢ TtpaHcrpeccun banruiickoro
(JIuToprHOBOTO) MOpS: IPOPHIB NPOJHBA DPECyHH
npousomén okoio 9000 ner nazan. Cessp Jlamoru c
BanTuiickum MopeM Toraa NPOUCXOIUIIA 10 ATUHHOMY
U W3BHIUCTOMY MOPCKOMY MpOJIUBY,  IO3XKeE
OpeBpaTUBLIEMYCsl  M3-3a  TOAHATUS  CymIM B
CIIEIYIONIYI0 TEernouKy pykaBoB: [Ipmosepckuii (15),
Psoxensckuit (13H no MenbnukoBa), Cunmit (11),

Nmmonseknii (10), Taltanonkockuit (2), yepes 03epo
Caiima 1 ManmHoBckwuii (1, 00e gacth).

DTOT MpOJIMB OBII JaJeKO HE €IWHCTBEHHBIM W
“MeJl MHOXKECTBO pa3HbIXx oTBeTBieHWi [4]. Ckopee
BCEro, B T€ BpPEMEHa CYIIECTBOBAI W IMUPOKHH, HO
MEJIKOBOJIHBIH ~ MOPCKOW NpPOJUB  BIOJb  pycia
veiHemtHe  HeBbl. EmE  HeckoyibkO  MpOJIMBOB
coenuHsM BepxHHe MEchl CaliMEHCKOH CUCTEMBI C
Jlagoroii, B TOM 4Hciie, IO HBIHEIIHUM pycCllaM peK
Koxkonaniioku (19), Mnemeniioku (18) u np.

[lepBoHayakHO HAa3BaHHBIC MPOJMBEI HE MMEIU
tedeHus. Tak Kak mocsue najeHus ypoBHs banrtuiickoro
MOpsI IO YpOBHsI OKE€aHa BO3HHUKJIA pa3HULA MEXIY
YPOBHSIMUA OCHOBHBIX BOJIOEMOB, COETUHEHHBIX 3TUMU
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MPOJIMBaMH, TO TCUCHHE B HUX MOSBWIOCH (MMEHHO B
TOM MOCIE0BATENBHOCTH, KaK BBIIIE TIEPEUUCIICHBI HX
pykaBa M IPOMEXYTOUHbIe IMyHKTHI). Ho Heckosbko
no3xe ypoBHH B Jlagore un Caiima Toxe CpaBHSUTUCH C
YpOBHEM OKeaHa M  TEUCHHE  IPEeKpaTHIIOCh.
HekoTtopele nponuBbl (MM UX 4YacTH) UMEIU CTOJb
3HAYUTEIbHYIO LIHPUHY, YTO YMECTHEE Ha3bIBaTh HX
3aJIMBaMH.

[ToabéMm cymm nepekpbll OpsMON CTOK U3 03epa
Caiima B CockyaHHokH, u3-3a dero okoso 5000 mer
HazaJ BO3HUK Bojomnan Mmatpa. I[loaHsaBmnecs Boabl
o3epa Caitma Haganmu cTekats 1o nenouke 2-3-4-1H: mo
HBIHELIHEMY pycily Byokcsl uyTh HMxe Jlecoropckoro,
rae cBopauuBanu B peky CTOpo)keBKy U uepe3 Heé B
o3epo Cyokymaanbsipeu. Janee B o3epo Hyilisimasipsu
U OTTyZAa y’ke B MaluHOBKY.

Heckonbko paHbllle IpeKkpaTUiCS CTOK B 03€po
Caiima u3 octaBierocsi Hiwxke ero Jlamoxckoro ozepa.
Tak kak Jlamoxckoe 03epo HAZONTO CTaJO TOTIa
0ecCTOUHBIM BOJOEMOM, TO €T0 YPOBEHb IPHOOPEN
YCTOWYMBYIO TEHICHIHMIO K MOBBIIICHUIO. JTOT
MEIUIEHHBIH TIpoIlecC pacTsAHyicss Oojee dYeM Ha
nonropa ThicsueneTuss. Be€ 3TO BpeMs MO pa3HBIM
JPYTUM TIPHYMHAM HPOUCXOIWIN KPAaTKOBPEMCHHBIC
KosiebaHus ypoBHS Jlagokckoro osepa, JOCTUTaBIIUE
TpEX U OoJiee METPOB KaK B CTOPOHY MOBBIIICHHS, TaK
U B CTOPOHY CHIEHUs, Ha ()OHE KOTOPBIX OOIIas
TCHACHIIMA K TIIOBBIICHHIO 3aMCTHA TOJIBKO Ha

JUITCIILHBIX TPOMEXKyTKax BpemeHu. CymmapHOe
MOBBIIIICHUEC (6e3 yu€Ta  KpaTKOBPEMEHHBIX
konebanuii) 3a 15-18 BekoB cocrtaBmiio Oojiee 25
METpPOB.

Oxkono 3100 (we Gonee 3300) jer Ha3am BOJBI
Jlagokckoro o3epa HalLIM JIOPOTY K MOpPIO 4epe3
XelHHOKCKU opor. BaxxHo, 4TO NpOPBIB MPOU30ILIEN
He B caMoM Beméne (/1 HBIHEITHHH ITOPOT HAXOIHJIICS
TOTJa TOJA MOPCKOH BOJO), a okojo TwuBepcka
(TipuuéM B HaIpaBIEHUH, TPOTHUBOIIOJIOKHOM TEUCHHIO
B 3ToM Mecte Mexay 1230 u 1857 romamm). U3
HbiHenrHero (HikHero) ozepa Byokca, ObiBiero Toraa
3anuBoM Jlamoskckoro o3epa, uepe3 benuubio u
TuBepckylo  HPOTOKM  CTOK  HPOJOIDKAICA B
TpoctanKoBoe 1 banaxaHoBckoe 03€pa, a OTTyIna — B
Jlocerckwuit u bapeimeBckwii miécel Byokcsl (memoyka
15-14-12-8-7). CunbHBIH TOOBEM YPOBHS B IOCIETHEM
NPUBEN K €ro COEJMHEHHIO CO CTOKOM Byokchl u3
osepa CaiiMa. DOTO0  OpeONpPENEeNUIo  HOBOE
HarpaBJjieHHe CTOKa yepe3 Bermérckuii pykas (6).

Ha nocnepyromue Heckonbko BekoB Jlamora
BHOBb CTajla OTHAJIEHHBIM 3anuBoM banrtuiickoro

Mops. OpHako, MENJCHHBIH  MOABEM  CYyIIU
MPOJIOJIKAJICA, M3-32 Yero ypoBeHb Bojbl B Jlajore B
cpemHeM ObBUI  Ha  HECKOJBKO METPOB  BBIIIE

OKEAaHCKOT0. YIOMSHYThIE BBIIIE KPATKOBPEMEHHBIE
KoneGaHMs HE WCYE3NIM, YTO TIPUBOIMWIO KaK K
SMU30JUYECKOMY BBIPAaBHUBAHHUIO YPOBHEH, Tak U K
YABOCHHUIO CPEHEN pPa3HUIIBL.

A B 1230 rogy mpousomeén karactpouyeckuit
ckadyoK ypoBHs banrmiickoro mmra, Hu3-3a 4ero
XeWHUOKCKHI TOpOor oKasajics cpa3dy Ha 20 MeTpoB
BBIIIIE YPOBHSI OKeaHa ¥ OCHOBHOH CTOK U3
Jlamoskckoro o3epa HaIPaBUIICSA B 3aHOBO POKICHHYIO

Hesy. FEro nmnpuumHOi  cramo  MoOuIHEHIIee
semiierpsicenne 3(10) mas 1230 roma, BbI3BaHHOE
najiecHueM KoMeThI B JIafgoxkckoe 03epo 4yTh 3amajaHee
Banaama. K sTomy BeIBOAy s HpuImén B JBa dTama.
CHavama 4 JoKa3aJg, 4YTO JUHAMUKAa CKOpPOCTH
W3MEHEHHMsS OTHOCUTENBHONH BBICOTHI  B3aUMHOIO
MOJIOKEHUS TOPHBIX TOPOA JABYX pa3feléHHBIX
JIamo>KCKUM 03€pOM TEKTOHHYECKHX IUIUT COAEprKaia
pe3kuii ckadok [3]. U mumb necsTh JeT CIycTs Hamén
B PYCCKHX JIETOITUCSX U 3aa{HBIX XPOHNUKaX COOBITHE,
OOBSACHSAIONICE BO3ZHHUKHOBEHHE CTONIb  CHIJIBHOTO
ckauka [4].

Mapuipyr Byokcbl Torma ToXe paguKaibHO
u3Mmenuics: u3 (Bepxuero) ozepa Byokca uepe3 mopor
I'pemyunit (koTOpbIi Torma emé He ObUI NMOPOTOM),
Bapeiuesckuii u JIoceBckuil miéckl, banaxanosckoe u
TpoctHHKOBOE 03€pa €€ IIaBHbIM pyKaB HalpaBUIICS
yepe3 00e mosoBuHbI JII0OMMOBCKOTO 03epa U jaaiee
yepe3 CuHee 03epo B PspKenbCcKylo TNPOTOKY U
(Hmxnee) ozepo Byokca (uenouka 7-8-9-11-13H-15).

B 1818 roay npou3zomén oT4yacTy pyKOTBOPHBIN
npopeiB peku Taiinane (BypHoii), n3-3a 4ero ypoBeHb
B o3epe CyBanto (Cyxomombckom) ymanm Ha 7-11
MeTpoB. CoobmieHne 00 3TOM COOBITHH ¢ HEKOTOPOH
3aJIepKKOH MOSABUIOCH TOJIBKO B ra3eTax XelbCHHKU.
Ha ocHoBe TO# myOnuKaIiuu U HAOJIOICHUI Ha MecTe
HpopkIBa MoATOpa Beka ciycts M.CaapHHUCTO yIanoch
BOCCTaHOBUTH €ro oocrosrenscTna [1].

B 1857 romy mombiTka coeauHuTh JloceBckuit
wiéc ¢ CyXxom0NbCKUM 03€POM CYJOXOIHBIM KaHAJIOM
3aBEpIINIACh HEYAadel W pOXKICHHEM ropasno Ooiee
OypHO u CTPEMUTETBHOM Kusunuemckoit
(JIoceBckoif) mpoToku. MIMeHHO B He€ HampaBHIICS B
KOHEYHOM cuéTe 0CHOBHOI cTok Byoxkcrl. Teneps ero
MapmpyT HaET 1o nenodke 2-3-5-7-8-17 u nanee yepes
Jlagoxckoe o3epo u HeBy B banrtuiickoe mope.

Haxkoner, Helb3sl HE yIOMSHYTh MUHHUMYM JIByX
ABTOPUTETHBIX  YU€HBIX, 4Yb€ MHEHHE  ObLIO
00OCHOBAaHHO OTBEPTHYTO aBTOPOM IPH HAIHMCAHUH
3TOM paboTHI.

O®unckuit  teonmor M.CaapHHCTO  CBS3BIBaeT
TpaHcrpeccuio Jlagosxckoro o3epa ¢ npopsiBoM HeBbl
sik00BI okoito 3100 ner Hazan. Baxwno, uro Caaprucmo
HCCIIEI0BAT 0CAA0YHBIC OTIIOKEHUS HE B UCTOKe HeBrl,
a B ycrbe Taitnane (Byproit) [1]. YcTaHOBICHHBIH M
¢daxt nagenus yposus Jlamoxxckoro o3epa okoxo 3100
JIeT Hazaj S He CTaBio noja comHenue. Ho ero
NIPUYMHON cuuTaro npopsiB He HeBbl, a nponuBa uepes
Xerniioku (Beméno).

OtkpeBmnit «Iletepbyprekyro Tporoy» apxeomnor
I1.E.Copoxun Toxe orennBaet Bo3pact Hessr ot 2800
10 3300 net. Ero aprymMeHT — Haynmaue Ha OXTHHCKOM
MBICY CTOSTHOK MEPBOOBITHBIX JIFOJEH NMPUMEPHO TOTO
BpemeHu [2]. Ommbka Toxke He B camoM (hakre, a
TOJIBKO B €ro uHTepmnperanuu. Peka B 3ToM MecTe
6bu1a, HO He Hesa (coenunstomas Jlanoxckoe 03epo ¢
@duHckuM 3anuBoM), a kopa, ycrymaBmias ei 1o
mupuHe. [lo uMmeHnm kpynHeimed Ttoraa peku eé
OKpPECTHOCTH TI€pBOHAYaJIbHO Ha3Baiu Mxopckoit
3eMIIEN.
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Annoranusi. CraTbs IIOCBSIIEHA BONPOCaM ONpENENICHHs MPOOJeM M TEPCIEKTHB IOBBIICHHS
3G GEKTUBHOCTH TPOJAX TOPrOBOM CETH MSACHBIX Mara3wHOB. OxapakTepHU30BaHbI HEKOTOPHIC KOMIIOHEHTEHI,
BIIHSIONIUE HAa 3PPEKTUBHOCTD MPOAaXK. Y TOUHSACTCS, YTO 3PPEKTUBHOCTh MOXKET OBITh 3HAYUTEIHHO CHH)KCHA
IOJ BIMAHUEM HEKOTOPBIX HpO6J’IeM, CpC€ar KOTOPBIX, HATUYUEC BBICOKUX U3ACPIKEK, HCB(b(beKTI/IBHaH CTOUMOCTB,
HCYUCT q)aKTOPOB pasMEIlICHU, HCOTJIAXKCHHAs KOHUCIIUA MPOAaXr, OTCYTCTBHUC PETJIaMCHTOB U 06y‘I€HI/I)I
nepcoHanaa, OTCYTCTBUC YHUKAJIbHOCTH MSICHOM MPOAYKIINH, KaK TOBapHOfI KaTeropuu. HpI/IBeLIeHLI HCKOTOPBIC
MNEPCHCKTHUBLI TOBBIMICHUA 3(1)(1)€KTI/IBHOCTI/I MNpoJaaxx, OMMCaHbl KOHKPETHBIC MPUMCPBI U3 MHOTOJIETHEN OM3HEC-
IMMPpAaKTHUKH aBTOpa.

Abstract. The article is devoted to the issues of determining the problems and prospects for increasing the
efficiency of sales of meat stores. Some components influencing sales efficiency are characterized. It is clarified
that efficiency can be significantly reduced under the influence of some problems, among which are the presence
of high costs, inefficient cost, failure to take into account placement factors, an unsettled sales concept, lack of
regulations and staff training, lack of uniqueness of meat products as a product category. Some prospects for
increasing sales efficiency are given, specific examples from the author's long-term business practice are described.

Kniouesvie cnosa: sgpgexmuenocmes npooasc, ynpasieHue npooaxcamu, npooaxca Mscd, JOSLLbHOCHb
NePCoHANa, CUcmema npooas’c 8 MICHOU UHOYCIMPUU.

Key words: sales efficiency, sales management, meat sales, staff loyalty, sales system in the meat industry.

BBCIIEHI/IC. Ha COBPEMCHHOM 3Tali€ B YCJIOBUAX 3(1)(1)GKTI/IBHOCTB IpoJaax, IOCKOJIbKY MOCJICIAHUC

MPOUCTEUEHHUs]  aKTUBHBIX  BHYTPUIKOHOMHUYECKMX  (OPMHPYIOT OCHOBY HE TOJBKO KOJIMYECTBEHHOTO, HO
npeoOpa3oBaHMH, BOIIPOCHI aKTyalu3alud ¥ Ka4eCTBEHHOTO pasBUTHS cyOBekTa
HanpaBJIeHUH pa3BUTHS KOMIIAHWM NPUOOPETAlOT  MpeIIpHHAMATENLCTBA, cITy’Kar HUCTOYHHKOM
0co0yt0 3HaUUMOCTb. J[1si KoMIaHuu B cepe MICHOH  MOCIeTyIOMINX npeoOpa3oBaHuii, NIO3BOJIIIOT
MHIYCTPUH NpoOsieMbl MOBbIEHNsT 3(P(EKTUBHOCTH  pa3BUBATh OpeHn KOMITaHUH, MPOBOJIUTH

MPOaX paccMaTPUBAIOTCS B HEPa3pBIBHOW CBS3U C
y4eToM TpeOOBaHUIl IENIEBBIX TPYI HOTpeOHTeNeH,

HampaBJIEHUSIMA ~ MaclITaOWpOBaHUSA,  HaIpUMeEp,
BBIXO/1a Ha HOBBIE CETMEHTBI, ¥ MPUOOPETEHUS CTaTyca,
dbopMupoBaHus COOCTBEHHOW MapKd  KadecTsa,

KOTOpPOIl KJIMEHTHl BCerJa MOTYT AoBepUThbcs. Tak,
yIOpaBlIeHUE pernyTalueil po3HUYHOW TOProBOM ceTu
o mpojaxe Msica BbBICTpauBaeTcs M3  psja
BHYTPUOPraHU3aUUOHHBIX CHCTEM, CBSI3aHHBIX C
KOMIIaHUEH u e€ OpeHIoM, MPOIYKIUEeH, a Takke
nepcoHaioM (KOPIOPAaTUBHBIE IIEHHOCTH), KOTOPHIE
00pa3yroT eIUHBIA KOHCTPYKT HapalieHus TpoaakK,

CTAHOBATCSI OCHOBaHWEM JJii  CTUMYJHMPOBAHUS
MOTPEOUTETHCKOH aKTHBHOCTH.
AKTyaJIbHOCTh ~ HCCIIEJIOBAaHUS  HaIpaBJIECHUU

MOBBIIICHUSA Bq)(i)CKTI/IBHOCTI/I npoJaax TOpFOBOﬁ CCTH
MSACHBIX MarasmHOB 06y0HaBHI/IBa€TCH TEM, 4YTO
CEroJJHs KOMIIaHUH HCO6XO,HI/IMO CBOCBPCMCHHO
BBIABIIATH TC q)aKTOpLI, KOTOPbIC HETaTUBHO BJIUAIOT HA

JIOTIOJTHUTENbHBIE PEKJIAMHBIE aKIHH, PaCIIPOCTPAHATh
COOCTBEHHYIO MpPOAYKIMIO M T.I. Bmecte c Tewm,
KJIIFOUEBOM NPOOJIEMONf CTaHOBHUTCS  OIpE]esIeHHE
Hanbonee O(HPEKTUBHBIX CIMOCOOOB  MOBBIMICHUS
3¢ PEKTUBHOCTH TPOJaXX TOPrOBOH CETH MarasuHOB,
(okycupoBaHus Ha KIIFOYEBBIX MOMEHTaX,
MO3BOJISIOINUX HapacTUTh TIepPCTIEKTHUBBI
JIONITOCPOYHOTO Pa3BUTHSl KOMIIaHMH. Bpinenenne
Hauboilee 3HAUYMMBIX CHEPKUBAIOMMX  (PaKTOpPOB
3aKJIa/IBIBAIOTCA B OCHOBY BBIPAOOTKH
COOTBETCTBYIOIINX  O3/I0POBHUTEIHEHO-HATIPABICHHBIX
MEPOIIPUATUI.

Heas wuccaenoBaHusi — TPOAHATUIUPOBATH
CYIIECTBYIOIIHE  MPOOJIEeMBI W TEPCIEKTHBHI
MTOBBITIEHUS Y(PPEKTHBHOCTH TPOJAX TOPTOBOH CETH
MSICHBIX Mara3uHoB.

PesysibTaThl HCclieN0BaHUSA M UX 00CY:KICHUE.
[IpoGnembl TOBBIIEHUST SPPEKTUBHOCTH  TPOIAK
SIBJISIFOTCSL  IOCTATOYHO OOBEMHBIMH W CIIOXKHBIMH,
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paccMaTpHMBAalOTCAd KaK IPAaBWJIO 4Yepe3 MpH3MY
MPaKTHKO-OPUEHTHPOBAHHBIX B3aMMOOOYCIIOBICHHBIX
peUIeHuii CcO CTOpOHBI pyKoBoicTBa. Kak BepHO
3ameuaer [I.U. Ky3pmuHa, nosstie >pQeKTHBHOCTH
NPOJIa’K HEPa3phIBHO CBSA3aHO C MPO(ECCHOHATU3MOM
MPOJIABLIOB PO3HUYHON TOYKH. ABTOp CUUTAET, YTO JJIS
NpoJaBla BaKHO coOMOaTh CBOJA He()OpMaJbHBIX
NpaBWI B3aUMOJCUCTBUS C KIMEHTOM, a HMEHHO:

BBIpaXaTb HJOCTYIIHOCTB HW TOTOBHOCTH IIOMOYb,
HCKJII0OYaTh HaBA3YHUBOCTD, yCTaHaBJIMBATh
BPIByaHLHBIﬁ KOHTAaKT, npemiaratb  IOMOIIb B

HEOOXOAUMBIH ISl NOKYyMaTelsi MOMEHT, CIBIIIATh U
TOJIepKUBaTh KiIueHTa [4]. MHOTONETHSS MpakTHKa
oOyueHHMs TmepcoHama (M €ro MOATOTOBKH K
B3aUMOJICHICTBHI0O C KJIMCHTAMH B  PO3HUYHBIX
TOPrOBBIX TOYKAX IO TPOJAXKE MsCa) CO CTOPOHBI
aBTOpa TI0OKa3aja, dYTO T[OMHMO MEPCUYHCICHHBIX
(hakTOpOB, BaXKHO, YTOOBI MPOJABEI] UMET YETKOS
MPEJICTABIICHUE O periaMeHTax paboThl, COOIIOAN
CyOOpIMHAIMIO, CJIEAOBAN MPUHITOW TrII00ANBHOMN
BHYTPU(QHUPMEHHOH  MOJENH  B3aUMOJACHCTBUS  C
KJIMEHTOM, & TaKKe aKTHBHO MpeJiaral TOBapHbBIN
ACCOPTHMEHT (KaK OCHOBHOM, TaK W COIMYTCTBYIOIIHH,
B IIEJISIX MOBBIIICHUS CPEIHETO YEKa).

E.JI. KysnenoBa u A.B. IlletmanoBa cuuralor,
910 TPUPOCT 3(P(HEKTUBHOCTH TMPOJAK CTAHOBUTCS
BO3MOJKHBIM TOJILKO B TOM CJIydYae, €CJId KOMITaHUH

H.I'. JIu u E.A. ®aneeBa BepHO OTMEUAIOT, YTO
3G PEKTUBHOCTh NMPOAAXK TAKXKE 3aBUCHT OT YPOBHS
ONTHMU3AIMU TOBAPHOT'O aCCOPTHMEHTa — 4eM OoJee
mMpoKast M cOanaHcHpoBaHHasi OyIeT IpelcTaBieHa
JMHEeHKa TMpoxyKToB, TeM Ooinee 3ddexkTHBHBIMU
CTaHOBSITCS MPOJAKH. ABTOPHI OOBICHSIOT 3TO TEM,
YTO IUMPOKUH AacCOPTUMEHT NO3BOJIET KIMEHTaM
mpuoOpeTraTh Bce HEOOXOIMMBIC BHABI MSCHON
MIPOXYKIUH B OJHOM Mara3uHe — Ha [ePEIyThe BIOOpa
MEXIy IOCCIIEHNEM HECKOJIbKUX MAara3uHoB, WU
MOKYNIKOH B OJHOM, KIHEHT MPEANOYTeT HMEHHO
MocJeNHU BapHaHT [6]. 3aMeTHM, YTO PO3HHUYHOU
TOYKE IO MpPOJaKe Msica BaXXKHO YYHUTBIBATH, UYTO
CIIMIIKOM UIIMPOKHHA TOBapHBIH aCCOPTHMEHT BBUAY
crienuduIeckux 0CoOEHHOCTEH MSCHOM IpPOIYKIUH
MOXET  CTaTh  WCTOYHHKOM  JIOTIOJHUTEIBHBIX
U3/IEPKEK, KOTOpble HEraTMBHO CKaXyTCs Ha
pe3ynbTaTax JesTeNIbHOCTH AaXKe C yYeTOM HapalleHHs
3¢ PEeKTUBHOCTH IIPOJaX. B CBsI3M ¢ 3THM acCOPTUMEHT
JOJDKEH BBICTPAMBATHCS MO TNPHHIMIAM COYETaHUS
Hanboee BOCTPEOOBaHHBIX MIPOTYKTOB c
YHUKQJIBHBIMH, OOECIEeYHBAaTh HMX COYETAeMOCTh B
KOHTEKCTe moTpebieHus. Kpome Toro, B HEKOTOpBIE
OHA  BOCTPEOOBAaHHOCTb  OTACNBHBIX  IPOAYKTOB
BO3pacTaeT (HampuMep, MIAUIBIYHAS MPOXYKIHS B
MpasgHuKu  WUJIN BLIXO}IHBIC), YTO TaKXC OOJIXKHO
YUUTBIBATHCS IIPU HACTPOHKE CUCTEMBI COBITA.

yHaeTcst TOBBICHTH  JIOSUIBHOCTH — KiueHTa  [3]. AN. HazapoB B cBoeil paboTe mNpencTaBiseT
Wutepnpetupys pe3yibTaThl HUCCIACIOBAHUSA TOJ  CICAYIONIYIO CHCTeMY  (PaKTOpOB, KOTOpBIC B
MPAaKTUKY OPraHU3aldU MPOJaX MICHON MPOAYKIHUH  COBOKYITHOCTH OTIPENICISIOT BO3MOXKHOCTb
MOgYepKHEeM, dYTo  (OPMHUPOBAHWE  JIOSUIBHOCTH  TOBBIMICHUS JS(PQGEKTHBHOCTH CHCTEMBI  MPOJAXK
CTAaHOBUTCS BO3MOXHBIM 3a CYET: IEMOHCTpAalMH  TOpProBoi kommanuu (puc. 1) [10]:
KadecTBa, (OPMHUPOBAHUS JUANOTa  «IIPOJABEIl-
MOTPEOUTENbY, YIeTa KIIMCHTCKAX MOTPEOHOCTEH.
€HHOCTb JJIs1 Kunrouesoii
1 a —> Kanam cOpita [—3
KJINEHTAa KJINEHT
OneparuBHbBIE 5 CurtyaTuBHbIE IloaroroBka
IIpOoaaxxu TCXHHUKH IIPOJAK IIepCcoHaIa
Puc. 1. (paK'mOPbl 3qbd)eKmu6H00mu cucmemsl }’lpO()Cl.?fC KOMNnAaHUuu.
[IpencraBneHHple Ha puc. | JaHHBIC YKA3bIBAIOT  AKTHBHOMY B3aUMO/ICHCTBHIO, MPAKTHYCCKOMY

Ha (QaKT Toro, 4To 3(h(HeKTUBHOCTH MPOJaK KOMITAHUH
HapsIMyI0 ~ 3aBHCHT  OT  ONTUMAQJIBHOCTH U
1enecoo0pa3HoOCTH BBHIOPAHHBIX KOMIIOHEHTOB BCei
CUCTEMBI poJaX. /|11 KOMIIaHUH Ba)KHO OIIPECITUTD
HE TOJIFKO LIEHHOCTh €r0 MPOAYKINH [T KIHEHTa, KaK
W KaHaJbl CcOBITa, HO W YCTAaHOBUTH CTPATETHIO H
TaKTHKY B3aMMOJECHCTBHS C KJIIOYEBBIM KIMEHTOM,
TeM, KTO C HanOOJIbIIEH BEPOSTHOCTHIO OCYIIECTBHUT
BECOMYIO MOKYINKY, CTUMYJIHPOBATh HEPCOHAN K

BOCIIPOM3BOJICTBY perjamMeHToB. C 3TOH TO3WIHH,
pe3yabTathl ucciaenoBanus E.B. Mamoxenko u K.B.
@DeNeHKo YKa3bIBAIOT HAa IIMPOKUE TIEPCIEKTHUBEI
3HaHWS TPOAYKTA; MPOJABEI] MPH B3aUMOJICHCTBUU C
KJIMEHTOM J0JDKEH YETKO TOHUMATh CJ1a0ble M CUJIbHBIE
CTOPOHBI  MPOAYKTa, AaKIEHTHPOBaTh BHUMaHUE
HCKJIIOUMTEIIFHO Ha €ro JIOCTOMHCTBAX, TAKTHYHO H
MOCJIEIOBATENBHO MIPOJBUTATh KIIUEHTY [9].
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B 3aBepmieHHe  TEOPETHYECKOTO  aHAIN3a
obparumcst k uccnenoBanuto .M. Konro, koTopsrit
CYUTaET, 4TO 3(P(HEKTUBHOCTH MPOJIAXK ONPEIEIAECTCS B
TOM  4YHCI€  BO3MOXHOCTSIMH  HCIHOJIb30BaHUS
mdpoBsix TexHonoruil. Ilociennue 1o MHEHUIO
aBTOpa CO3JAIOT HE TOJBKO YCIJIOBUSI IOBBIIICHUS
KauecTBa  CEpPBHCHOTO  OOCIYXUBaHUS, HO U
BBICTYIAIOT B KAa4ECTBE OCHOBBI IOJIyYCHHUS HMPOUUX
MPEUMYIIECTB, obnanaromux 3¢ dexrom cuaepru [2].

Bumecre ¢ Tem, 3()(heKTHBHOCTh HPOIAX MICHON
MPOIYKIUH MOXKET OBITh 3HAUMTENILHO CHIDKECHA I0]
BIIMSTHUEM LIEJIOTO KOMIUIEKCa Mpo0IieM, a UMEHHO:

Bo-nepBbIX, OTCYTCTBME UYETKOW CTpaTeruu
B3aUMO/ICHCTBUS MEXIY NPOABIIOM U IIOTPEOUTENIEM.

Bo-BTOpBIX, HENpUHATHE WIM HETOHHMaHUE
JKEJTAHUM M TPEANOYTeHHH KIMEHTa CO CTOPOHBI
PYKOBOJICTBA W/HJIH TIEPCOHAA.

B-TpeTbuX,  HEpa3BUTBI  CEpPBUC,  HU3KOE
Ka4eCTBO U CKOPOCTh OOCITyKUBAHUS.

B-4eTBepThIX, CHEeIU(pHUIHOCTE  TOBAPHOTO
acCOpPTHUMEHTA.

B-naTeIx, HEOOXOAUMOCTD MOKCKA
WUHIUBUAYAIIbHOTO HoKa3aTens ONTHMAJBHON
HAlOJHAEMOCTH  MSCHOM  mponykmued (M WX
COIJIacOBaHMSA €  BHEIIHMMHM  IIOTOKaMH €€
MOCTYIIJICHUS).

Kpome TOro, 3amerum, OCOOEHHOCTH IPOJaX
MACHOM NIPOAYKLMH CBSI3aHA C TE€M, YTO MACO Kak
TOBapHasi KaTeropusi (POBHO, KaKk M BBIOOp MecTa €&
NpUOOpeTeHHs])  paccMaTpuBaeTCs  MOTpPeOHUTENEM
yepe3 pU3MY HECKOJIBKUX aCIICKTOB,
obecreynBaoIMX JOCTATOUYHBIH YPOBEHb CIIpOCa:

Ilena. BripaxkaeTcsi B KOHEYHOM OSKBUBAJICHTE
CTOMMOCTH TIPOAYKIMU ¥ €€ MO3WIHMOHHPOBAHWU B
[IEHOBOM CEIMEHTE CPEIN MSICHBIX HPOJYKTOB JIPYTHX
opraHusanuil. Kaxk IIPaBUIIO, MOTpeOHUTENb
3aMHTEpecOBaH B MOJYYEHHH  HOPMAJIBHOTO
(6e3omacHoe, MPUATHOE HA BHJ, COTIACHO HOpMaM M
CTaHJapTaM) KadecTBa MPOAYKIMH IO NPHEMIEMOH
JUIA HEro IeHe. B CBs3M ¢ 3THUM, KOMIIaHUS B IEJISX
MOBBIMNEHUS  3(GGEKTUBHOCTH  MPOAAX  MOXKET
NPUIEPKUBATECSA  CIEAYIOIUX IIPAaBWI: CHIDKCHHUE
U3EpKEK ULt yIIpaBIECHUS CTOMMOCTBIO
(IPOM3BOICTBEHHBIE ~ W3AEPKKH,  YIPABJICHUECKHE,
BpEMEHHBIE ¥ [Ip.), OpTaHM3als PEKJIAMHBIX
KOMITaHHH, CO3[JaHHE CHUCTEM JIOSUIbHOCTH, BBEICHHE
«CYACTJIMBBIX» 4acoB U npouue [1].

KauecTtBo u 6e30omacHoCTh. [lapaMeTpsl kadecTBa
1 0e30MacHOCTH — 3TO JOCTaTOYHO OTHOCHTEIHHEIC
XapaKTCPpUCTUKHU, JId KaXXI0TO l'lOTpe6I/ITeJ'lH TUIaHKa
Ka4y€CTBa YCTAHABJIMBACTCA MHAUBUIYAJIbHO. B cBs3uc
O9TUM PO3HUYHOMY MarasuHy BaXHO IIpOJABUIaThb
MO3UIIMOHNPOBAaHNE COOCTBEHHON MPOTYKIMH Kak
KaueCTBEHHOM, HaNIpUMep, 3a CUET CO3AaHMsI TOBApHOI
Mapkd, KOTopas OyAeT CBHIETEJILCTBOBATH O
CO0JII0/IEHUN TIPOU3BO/ICTBEHHBIX HOPM U CTaHJapTOB.
C mno3unmm KadecTBa KIHMEHTOM TAKXKe OLEHHUBACTCS
TEKyIIee COCTOSIHUE PO3HMYHOM TOPTrOBOM TOYKHU:
pacrosioKeHue MPOJIYKTOB, YHCTOTA, BHEUIHUN BUJT
HepcoHaa, OCBEILICHUE u Ip. (baxTopsI,
(hopmupyrolee OIpeeIeHHOE JOBEpHe.

TepputopuanbHas JIOCTYTTHOCTb. Hpyras
HeMaJIOBa)KHasl XapaKTepUCTHKA BEIOOPAa KOHKPETHOTO
MSICHOTO MaraspHa, 3TO €ro yJaJleHHOCTb OT MecTa
MIPO’KUBAHUS, y100CTBO OKpYXKaIOIINX
KOMMYHUKallM{, HalM4hMe IMapKoBOK W 1p. B
COBOKYITHOCTH JaHHBIH (AaKTop XOTS M KOCBEHHO
CKa3bIBACTCS Ha TIpoJIaXkax KOMITaHHH,
MIpeIoIIpeaeIsieT OOIIYIO IPOXOIUMOCTH (TIOTOYHOCTS )
MSICHOTO Mara3uHa, MpeJCTaBICHHYIO KaK KOJINIECTBO
MOCETUTENEH B IeHb. B cityyae HU3KOM IPOXOAUMOCTH,
3¢ ($EeKTHBHOCTh peaNn3aliil MHOTHX PEKOMEHIAINi
3HAYUTEIHHO CHIKACTCS.

Jlpyroe HEeMaloOBaXXHOE TPaBHIO, KOTOPOTO
JOJDKHA TIPUJICPKUBATHCSl TOProBasi TOUKA, CBSI3aHO C
TeM, YTO NPHOOpETeHHE MSCHOW HPOAYKLUHUH — 3TO
HeoOxoanMast Mepa TSt yIOBJIETBOPEHHS
OMoJorn4YecKkux norpedHocTeil oprannsma. B cBszu ¢
9TMM Ha TOTPEOUTENs]  MaJOBEpPOSTHO  OyIyT
BO3/ICIICTBOBAaTh CIOCOOBI BIMSHHSA, CBS3aHHBIC C
000peHMEM  BHENIHETO  BHIA, BOCXMUIICHHEM,
TpaHCISINUEH HEOOXOAMMOCTH OONagaHust TaHHBIM
TOBapoM (TIOCKOJIIBKY OH HE 007agaeT BecoMOoi
VHHUKAIBHOCTRIO W IIeHHOCTHI0) [7]. Hapsmy ¢ atum,
JocTaTo4HO 3(P(eKTHBHO Ha  PE3yNbTaTHBHOCTh
npofaku OyIyT BIMATH CHUTYallMM C CO3JIAHUEM
MOTUBAlMU Ha MNOKYIKY MsACa HUIU COHyTCTByIOHIeI‘/II
npoaykiuu. B maHHOM ciiydae, Hanpumep, IIpU BIOOpE
OJTHOTO BHJAa Msica, MPOJAABEl] MOXET MpPEAJIOKUThH

BapUaHT BKYCHOTO  TPOJyKTa CO  CKHUJKOM,
aKIEHTUPOBaTh ~ BHUMaHME Ha  COYETAEMOCTH
MPOXYKTOB,  KadeCTBE MM  NPHHAMICKHOCTH

KOHKpETHOH Mapke. 3/1ech BaXKHO IpeAaraTb MMEHHO
COBNAJAONIMA €O BKycaMH M HPEANOYTCHHSMH
motpebuTens mpoaykr [5]. He crout npenebperats u
BorpocaMu 3 PEKTUBHOTO MepUaH/Iaif3MHTa, KOTOPBIE
OTIPENIeNIAIOT BBIOOP COMYTCTBYIOIEIO TOBapa, 3a
KOTOPBIM MOTPEeOUTETh HE HaIpaBJIsJICS
[e/ICHAaNpaBIeHHO.  TOProBBIM  TOYKaM  TaKXke
HEOOXOMUMO CO3/1aBaTh BHYTPEHHIOI MPHATHYIO
aTMocepy: apoMaTH3UPOBaTh MOMeIIIeHHe
(mpumaBaTh CBEKECTb), UCIIONB30BaTh TEMAaTHUECKYIO
MY3bIKy, O0OycTpauBaTh BHYTPEHHHWH JAHM3aliH U
BHEITHUH BHJI NOMEUIEHUH TakUM 0Opa3oM, 4TOObBI
HarJIJHO JEMOHCTPHUPOBAIACh YUCTOTA [8].

Takum  o0pa3om, TIOJUEpKHEM  KIIOUYEBBIC
TIEPCIIEKTHBHI MOBBIIIEHUS 3()(EKTHBHOCTH TPOIax
TOPrOBOH TOYKHU, OPHEHTHUPYIOLIEHCS Ha pealn3aluio
MsICa ¥ MSICHBIX IPOTYKTOB:

YcTpaHeHHe TEKymUMX MpoOieM MPOJaKHOTO
nporecca.

Buenpenue
aBTOMaTH3aIH.

[MonnepsxaHue JOSITBHOCTH KIIMEHTA.

Pa3zButne OpeHna, MMHIDKaA, TUIAHKH KadecTsa,
MOJIrOTOBKA TOPTrOBBIX NOMEIIEHUII.

D¢ pexTrBHOE 1IEeHOOOpa3oBaHKUEe (HANPHMED, 3a
CUET YIIPaBJICHHS U3/IEPIKKAMH).

WHCTPYMEHTOB  IU(POBHU3AIINH,

OnTuManbHbIN u HIUPOKHH TOBapHbII
ACCOPTHMEHT.

OOyuyeHne  mepcoHajia  OCHOBaM  MPOJAK,
pacrpocTpaHeHne BHYTPEHHHUX perIaMeHTOB
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Bmecte ¢ Tem, mpoOieMaMy — TOBBIIICHHUS Konro JI.M. Brmusaue unudpoBuszamuu Ha

3(1)(1)6KTI/IBHOCTI/I MMpoJaX KOMIIaHUU Ha PBIHKC MSICHOM
MPOAYKIIUU CTAHOBATCA:
— CJIOXKHOCTH (bOpMI/IpOBaHI/IH YHUKAJIBbHOCTU

MPOAYKTa;
— 3aBUCHUMOCTD OT Pa3MEIICHHUs TOPTOBOM TOUKHU U
POXOAUMOCTH;
— y3Kasg  HaNpaBJICHHOCTh  acCOPTHMEHTa
MarasuHa.

OpmHako Kakgas W3 MPEACTaBICHHBIX IIPOOIIEM
MOXXET OBITh TOJIOXKEHa B OCHOBY CTpPAaTeTHH HX

MPEOI0NICHHS, MOCITYKUTh 3¢ HEeKTUBHBIM
HHCTPYMEHTOB PAa3BUTHS MPOJAXKHOIO Tpolecca U
00CITy)KUBaHUSI.

3akiiouenue. Takum oOpas3om, 1Mo pesynbraram
MPOBEJCHHOIO aHaju3a MOXXHO IOMYEPKHYTh, 4YTO
3¢ GEKTUBHOCTh OPraHU3aALUK TPOJaX TOPrOBOM CETH
MSCHBIX ~ Mara3vMHOB  HANpPSAMYIO  ONpPEeIsieTCs
chopMUpPOBaHHBIM Ha 0a3ze KOMIAHUH IOJXOJOM.
BaxHO, 4TOOBI YUUTHIBAIKCH KIIOUEBbIC OPUECHTUPBI U
MOTPEOHOCTH TOTPeOUTENeH, OCHOBBIBAIOLIMECS MPU
peanu3alyu MSCHOM TMPOAYKIMH KaK TMPAaBHIO HA
(akTOpax CTOMMOCTH, KauecTBa W 0€30TacHOCTH,
TEPPUTOPUATIBHOM  paCMOJOKEHHOCTH  Mara3uHa
(yno0cTBO, yOalieHHOCTh OT J0Ma). B COBOKYIMHOCTH
JaHHble (akTopbl (OPMHUPYIOT OCHOBY CIIpoca Ha
MSCHYIO TMPOAYKIHWIO; B IOCJICAYIOIIEM, KOMIIaHUU
BaXXHO pacCCTaHaBJIMBATh NPHUOPUTETHI HA YCTPAHCHHUC
creudpUIeCKUX YaCTHBIX MPOOIEM, MOUCK CIIOCOO0M
ABTOMATH3AIMK OW3HECca, YIPAaBICHHE UMHUDKEM WITH
OpeHZOM, OOydYeHHE TMEpCOHala, ONTUMH3AIUIO
M3/IEPIKEK, YIpaBIeHHE 3aracaMu 1 Tak ganee. Bee 3to
ompejieIsieT  BO3MOXKHOCTH — HApAICHUS  MPOIaK
TOpFOBOfI CE€THU MJSICHBIX Mara3mHOB.
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