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3AJJAYI ABTOMATHU30BAHOI'O YIIPABJIIHHA ITOIITYKOBOIO
OIITUMIBALICIO IHTEPHET-PECYPCIB

Cmammio npuceésaueno O0CHIONCEHHIO NOuLyKogoi onmumizayii inHmepuem-pecypcieé sK 00 e€kma
ynpasninnia. Dopmanizosano 3adavy onmumizayii ma eudireno ii cxkraonuku. Hasedeno pesyromamu
eKCnepuMeHmy Wooo 8nausy OCHOBHUX YUHHUKI6 HA NO3Uuyii catimis y nowykosit cucmemi Snoexc.

Knrouosi cnosa: nowykosa onmumizayia web-cauimie (SEO), aemomamuzoane ynpaeniHHs,
Mamemamuya mooeb.

IloctaHoBKka mnpodjeMu. Y Cyd4acHOMY CepeloBUINl E€(QEKTUBHICTb pPOOOTH Oyab-sIKOTO
HiANPUEMCTBA 3HAYHOIO MIpOIO 3aJE€KHUTh BiJl CIIPOMOXKHOCTI 3HAXOAMTH HOBI PUHKHU 30YyTy CBOET
npoaykiiii. B ymMoBax BHCOKOI KOHKYpEHIIi 3a KII€HTa, fKa XapakTepHa i sl €KOHOMIYHHX
BIJTHOCMH y Hamiid KpaiHi Ta B 0ararboX KpaiHax CBITy, OJAHHUM 13 HAWBaXJIMBIIIMX YWHHUKIB
yCHIIIHOT poOOTH MiANPUEMCTBA € ONTHUMI3aIlisl WOro iHTepHEeT-pecypca 3a MO3MINEI0 y BHIAUl
nourykoBux cucreM. Cepes CIEIaliCTiB, MO0 MPalOOTh HaJ Li€0 MpodiIeMolo, I 3ajada
oTpumMaina ctainy Ha3By SEO (search engine optimization).

AHaJi3 JocArHeHb. AHanmi3 poOiT, mpucBsYeHUX I mpodbnemi [1, 2, 3], SKUX CHOTOAHI €
YUMalio, J03BOJIsiE 3pOOUTH BHCHOBOK, IO, HE3Bakaroun Ha crmpodbu asromatuszanii SEO,
nepeBakHa OUTBIIICTh CHEIIATICTIB 3 ONTUMI3allii CaliTiB BUKOHYE CBOIO POOOTY «B PYIHOMY
pPEeXUMi», CIIUPAIOUUCh HA EMIIIPUYHI pe3ylbTaTH BIACHUX eKCIepUMeHTIB. OmHaK ciia oapasy
3a3HaunTH, 1o mporec SEO HeoaMIHHO Mae TBOPYHMI CKIAIHUK, KU MPAKTUYHO HE MOXE OyTH
aBTOMATH30BAaHUH; OTXKE. AKTyaIbHUM € 3aBIAaHHS PO3POOKH aJITOPUTMIB aBTOMATH30BAaHOIO
yrpasiinHsg TiMH etanamu SEO, mo MoxyTe Oyt (popmanizoBaHi, Ta CTBOPEHHsSI Ha OCHOBI ITMX
QITOPUTMIB MPOTPaMHOrO 3a0e3NedyeHHs Ui YIPABIiHHA IPOLIECOM IOIIYKOBOI ONTUMIi3aIil
CaMTiB.

ITocTanoBKa 3aBAaHHA. MeTOI0 IILOr0 IOCIIMKEHHS €: 1) BusHadueHHs ckiaagHukis SEQ, mio
MOXYTh OYTH aBTOMAaTH30BaHi; 2) IIOCTaHOBKA 3aJady aBTOMATHU30BaHOIO YIpaBIiHHS; 3)
IPOBEICHHS €KCIIEPUMEHTY 3 JOCHIUKEHHS BIUIMBY OCHOBHUX YMHHHUKIB ONTHUMI3allii Ha MO3UIIT
CalTiB y MOLIYKOBiH cuctemi SIHIEKC.

OcHoBHUIT MaTepiaa aociigxkenHs. [Ipouec momrykoBoi onTumizaiii web-pecypcy sk 00’ €kt
aBTOMAaTH3allil MOXKHA MPEACTAaBUTH CXEMOIO (IUB. pHcC. 1).

Xem | —

Puc. 1. SEO sik 00’ €KT ynpaBiiHHs
Biarykom Y y miii Mozeni € mos3uilis, sIKy 3aiiMae CalT y BHJA4i NMEBHOI MOIITYKOBOI CHCTEMH,
II0JI0 SIKOT 3/IIMCHIOETHCS ONTHUMI3aIlis.
VYci YUHHUKY MO’KHA MOAUTUTH Ha JBI TPYMH: BHYTPIMIHI XBH, SIKI XapaKTepU3ylOTh BHYTPIIIHI
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BJIACTUBOCTI Web-CTOpiHKH, 10 Ma€e OyTH MPOCYHEHa B MOIIYKOBIH BUAAYi, Ta 30BHIIIHI X30B, SKi
XapaKTepU3yIOTh KOHKYPEHTHICTh MOIIYKOBOT'O 3aIUTY, 32 IKUM IPOCYBAIOTh CTOPIHKY.

Jlo XBH Hanexars [1 — 5]:

X1 - Bik momeny; X2 — TIII (a6o PR) caiiTy; X3 — KUIBKICTh 1 SKICTh 30BHIIIHIX TOCHJIaHb HA
CTOPiHKY; X4 — KUIBKICTh MOCHJIaHb, 110 BUXOMIATH 31 CTOPIHKM (30KpeMa, TaK 3BaHa «BHYTPIIIHS
NEpPEeTiHKOBKa»); X5 — TOYHE BXOJKEHHS MOIIYKOBOro 3anuty B Teru «Title» Ta «Description»; X6
— HasBHICTH CalTy B KarTajo3i Ii€i MomrykoBoi cucreMu; X7 — HasBHICTH (aiimy robots.txt; X8 —
HasBHICTH (haiimy sitemap.xml; X9 — KiIBKICTh TOYHUX BXO/DKEHB IHOLIYKOBOTO 3alUTY B TEKCT
cropinki; X10 — sKicTe mpeacTaBieHHs iHQOpMalii Ha CTOPiHLI (3MICTOBHICTb, HasBHICTb
HYMEPOBAHHUX CIIUCKIB, Mi13ar0JI0BKH, 300pakKeHHS Ta 1HIIIE ).

Jo X30B nHanexars [1 — 5]:

X1 — 3aranpHa KiJTBKICTh BIAMOBIACH 32 JaHUM 3aUTOM; X2 — KUTBKICTh TOJIOBHUX CTOPIHOK y
TOIIi momrykoBoi Buaadi; X3 — cepeqHsl KUTbKICTh 1 SKICTh MOCHJIAHb HA CaiTh y BUaaui; X4 —
cepeiHil BIK cailTiB y BuAaui; X5 — KUIBKICTh TOYHUX BXOJ/KEHb IOIIYKOBOTO 3allUTY B TETU
«Title» Ta «Description» caiiTiB y Buaaui; X6 — HasBHICTb OJIOKiB KOHTEKCTHOI peKJIaMHu y BUAadl
NOLTYKOBOi cucTeMH; X7 — HasBHICTh cTopiHOK Bikinenii tTa FOTy0a 3a meBHuM 3anutom; X8 —
HasIBHICTH reorpadiuHoi KapTH B pe3ysbTaTax BHIAul; X9 — KUIbKICTh ciiB y 3anuti; X10 — iHmi
BHYTPIIIHI XapaKTePUCTUKU CAWTIB y OUTYKOBiH BUIaui.

OTxe, 3afady ONTHUMI3alii MOIIYKOBOTO MPOCYHEHHSI Web-pecypcy AOLIBHO NPEIACTaBUTH Y
BUTJIAIL

Y=f(X1.,X22)
Y > min

Ipy YoMy OOMEXKEHHS Ha MpOIleC BH3HAYAIOTh, BUXOASYM 3 OIOPKETy, BUIUICHOTO Ha Liel
MPOEKT.

3arangom y mporieci MonrykoBoi ONTUMI3aIlli MOKHA BUIIIUTH TaKi CKJIaIHUKH:

1. BusHaueHHs oOMEXEHb ISl 3aJadi TOIIYKOBOI OMTHMI3allii MeBHOro i1H(OpMaIliifHOTO
pecypcy:

a) aHaIi3 MPEeAMETHOI raiy3i, y Kl IpoCyBaTUMYTh CAMT 13 METOIO JOCIIIKEHHS YaCTOTHOCTI
Ta KOHKYPEHTHOCTI TIOITYKOBUX 3aIUTIB;

b) po3poOka BapiaHTIB NMPOCYHEHHS CaWTy Ta pO3pPaxyHOK BapiaHTIB OIODKETY I IXHBOI
peaizariii;

¢) BUOIp BapiaHTy MOIIYKOBOTO MTPOCYHEHHS CaNTYy.

2. CuHTEe3 CeMaHTHYHOTO sJipa iH(HOPMAIIHHOTO pecypcy:

a) ¢opMyBaHHs 0a3M TMOTEHIIMHUX IONIYKOBUX 3alHUTIB, 32 SKUMH MOXE IMPOCYBaTUCS el
pecypc;

b) BiOip oNTUMAaIBLHUX 3aMHTIB 32 KPUTEPIEM YIIPABIIIHHS;

¢) moOyoBa ABO- a00 TPUPIBHEBOI CTPYKTYPH CEMAHTUYHOTO SApa 32 YaCTOTHICTIO 3aITUTIB.

3. BrmacHe onTuMmi3allis CTOPIHOK CalTy 3a BUOpPAaHMMH 3alUTaMU [UIIXOM YIPaBIIHHS
BHYTPIIIHIMH YNMHHUKAMH B HaBEJCHIW BUIIIE MOJIEIII:

a) CTBOPEHHSI palliOHAJILHOTO AU3aiHY CalTy;

b) HamucaHHs cTarel 3 SKICHUM TpEACTaBICHHSAM iHQoOpMaIlii Ta ONTHUMAIBHOI KUIBKICTIO
BXOJ[KEHb 3aIIUTIB;

C) palioHaJbHE 3alIOBHEHHS TET1B CTOPIHOK Ta TOJIOBHOI CTOPIHKHU CaNTYy;

d) ctBopenHs (aittiB robots.txt Ta sitemap.xml, peecTpaitis B KaTajaorax;

€) CTBOPEHHS pallioHaIbHOT BHYTPIITHBOT IEPEITIHKOBKH;

f) 3akymiBisl pekJaMHUX TIOCHJIAaHb 3 IHIIMX CAWTIB BIAMOBIAHO A0 BHOPAHOTO BapiaHTy
OIOIKETY.

Jlyist 3a1a4 aBTOMATH30BaHOTO YIPABIIHHS HAHOUIBIIME 1IHTEpEC MPEACTABISIIOTh MyHKTH 1b, 2b
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1 2c¢, ajpke BOHHM TNOTPeOYIOTh PO3POOKH Mojeneld NpOCYHEHHsT web-pecypciB y MHOLIYKOBHX
cucTeMax, 110 BPaXxOBYIOTh YIUIMB HABEJCHUX BUIIEC YHCICHHUX YMHHUKIB Ha MO3MIIIO y BHJAYi, a
TaKOX BUMAaraloThb CHHTE3y KpUTEpiiB BiZOOpPY 3amuTiB, [0 3abe3meyaTrh po3B’sS30K MOCTAaBIICHOI
3amadi omrtmMmizaiii. Takok 4acTKOBO MOKHA aBTOMAaTH3yBaTu MyHKTH la, 2a, 3e 1 3f, Tomi sk
OUTBIIICTh CKJIAJHUKIB MYHKTY 3 MOTpeOyIOTh TBOPYOi Mpaii JIOAeH, Lm0 He MOoXe OyTu
¢dopmanizoBana. Ha npomy erami poOOTOI0 CHCTEMHU YHPaBJIiHHS ONTUMI3alli€l0 Web-pecypciB Mae
OyTH HaJaHHS TEPCOHAIY MAacCHBY IOIIYKOBHUX 3alHTIB, COPMOBAHOTO y BUIJISAL 1€papXidHOl
CTPYKTYpH, HEOOXiTHOi KUIBKOCTI TOYHUX BXOJKEHb BIJMOBIAHUX 3alMTIB HA BiJMOBIIHHX
CTOpIHKax Ta CXEMHU IEpeNIiHKOBKM CTOPIHOK i3 3a3Ha4eHHAM NOTpiOHUX ankopiB. [lyHkr lc
nependavae y3ro/UKeHHs 13 3aMOBHHUKOM NPOEKTY. TakoX € akTyalbHOI PO3pOOKa MiJACUCTEMHU
NPOTHO3YBaHHS Tpadiky Ha CalT 3aJeKHO BiJ 0OpaHOrO BapiaHTy ONTUMIi3allii HOro MOUIYKOBOTO
IPOCYHEHHS.

JUnisi BCTaHOBJIGHHS 3aJIeKHOCTEH, [0 MAalTh OyTH TOKJIAZEHI B OCHOBY aITOPUTMIB
yIIpaBIiHHS, HEOOXITHO MPOBECTH TOCIHIHKCHHSI BHA4i MOIIYKOBUX cucTeM. OueBHUIHO, IO IS
HOTNIEPETHBOTO JOCTIDKEHHS BIUIMBY HaBeIEHUX BHIIE YMHHHUKIB Ha BIATYK MOXJIMBO oOparu
TUIBKM METOJl TACHBHOTO €KCIepHUMEHTY. [Ipm uYoMy IOLIIBHO NPOBECTH JAEKIIbKAa pPI3HUX
EKCIIEpPUMEHTIB, 0OMPAIOUM JJIs1 KOKHOTO NMEeBHUI Halip BHYTpIIIHIX a00 30BHIIIHIX YMHHHUKIB. [lyis
TOTO 100 pe3yabTaTH 0OPOOKH MACUBHOIO EKCIIEPUMEHTY Ml CEHC, IOLUIbHO 00upaTu He Oibl,
HIK YOTUPY YMHHUKHU JJIs OHI€T cepii gocmikens [6] .

Jiss Takoro eKCHepuMEHTY OOpaHO OCBITHIO TEMaTHKy, 30KpeMma IpeIMEeTHy o00jacTb —
npodopieHTamio. Pe3ynmbrati Takoro MOCHIPKEHHS MOXyTh Oytu mikaBi BH3 Tta iHmMM
OpraHizaisM, 10 HaJal0Th OCBITHI IOCIIYTH.

[IpoBeneno aBi rpynu mo Tpu cepii mocnimkeHs TOIl Bumaui momrykoBoi cucteMu SHIEKC.
[epmra rpymna 103BoJIMIIa BpaxyBaTH BIUIMB BHYTPIIIHIX YAHHHKIB Y KOXKHIHN cepii, eKCIEpUMEHTH
npoBOIWIIN 3a 3anuTamu Z1 — «Kax evibpams npogheccuro», Z2 — «Kaxyio npogheccuio evlopams »,
73 — «Tecm kaxywo npogheccuro 8vibOpams», MO MAIOTh YaCTOTHICTH BiAMOBigHO 1542, 637 Ta 213
NOKa3iB Ha MicAlb. Y SKOCTI YMHHHKIB oOpano X5, X9, X3/10, X2/10. locnimkxeHHs apyroi rpynu
BpaxOBYBaJM  BIUIMB  30BHIIIHIX YUHHHKIB, €KCIEPUMEHTH TMPOBOJAMIM JUII  CaWTIB
moeobrazovanie.ru, kartaznaniy.ru Ta moya-pamyat.ru; YuHHUKamMu BucTynanu X1/muH, X9/10,
X3/10, X5.

Jns ananizy 3i0paHuX JaHUX Oyl0 BUKOPHUCTAHO METOIMKY OOpPOOKHM pe3yNbTaTiB MAacCHBHUX
eKCIepUMEHTIB [6]. 3a pe3yabTaTaMy eKCIIEPUMEHTIB, OTpUMaHIi Taki perpeciiiii 3aJIe)KHOCTI:

JUIS TIEPILOT TPYIIH

Y =5,5-2,69x, +2,038x, +0,003x, — 0,081,
Y =55-4519x, +0,94x, +0,009x, —0,004x,
Y =5,5—-3,544x, —0,226x, +0,075x, —0,072x,,

JUIsL IpYTO1 TPYyIH
Y =2,5-0,23x, —0,0007 x, — 0,0004 x, — 0,548x,

Y =3,78+2,47x,+0,087x, —0,119x, —1,781x,

Y =111-12x, —0,117x, +0,077x, — 4,482x, ,

1€ X1, X2, X3, X4 — IEHTPOBaH1 3HAYCHHS OOpaHUX YNHHUKIB BiJIIOBIIHO.

[lepeBipuTH afeKBaTHICTH OTPUMAHUX MOJEJEH KIACHUYHUM criocoboM (3a kputepiem dimepa)
HEMOXKJIUBO Yepe3 BiJICYTHICTh MapajedbHUX JOCTIIKEHb, TOMY JJISl IEPEBIPKU aJeKBAaTHOCTI OyJ0
BUKOPHUCTAHO METO/I, 3TTHO 3 SIKUM JHUCTIEPCisl BiITBOPIOBAHOCTI 3aMIHIOETHCS TUCIIEPCIEI0 BIATYKY

Hayxkogi npaui BHTY, 2015, Ne 2 3



[HOOPMALIIMHI TEXHOJIOT'Ti TA KOMITIOTEPHA TEXHIKA

[6]. YV pe3ynbTari 3acTOCYBaHHS IbOT'O METOAY 3pO0JIEHO BUCHOBOK, IO JABI MOJETI, i3 OTpUMaHUX
y mepuriii cepii HochikeHb, MO>KHA BBaXXAaTH a/IeKBaTHUMHU. MoJieni, 10 XapaKTepu3yloTh YIUIUB
30BHIIIHIX YUHHUKIB, HEAJEKBaTHI.

Amnauti3 pe3ysbTaTiB eKCIIEPUMEHTY J03BOJISIE 3pOOUTH TaKi BUCHOBKHU:

1. Buxopucranuii y uiii poO0Ti METOJl OTPUMAHHS PErpeciiiHuX MoJeNell yIUIMBY BHYTPILIHIX
YMHHUKIB ONITUMI3allli pecypcy MOKHA 3aCTOCOBYBATH JJIsl OMIEPEIHIX pO3paxyHKiB Ha eTranax la,
1b.

2. Haiibinpury Bary mij 4ac paHKyBaHHS pecypcy y BHJIaui Ma€ YHHHHK TOYHOTO BXOJDKECHHS
nourykoBoro 3anuty B teru «Title» i «Description». Ha puc. 2 rpagidHo moka3zaHo 3aJIeXKHICTh
No3HLii caliTy y BUJaui BiJf KOXKHOTO 3 00paHUX YMHHUKIB.
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Puc. 2. YuuB BHyTpIlIHIX YMHHUKIB onTuMizanii X5, X9, X3 /10, X2/ 10
(puc. a, 0, B, T BiANOBIHO) Ha Mo3uLit0 caiiTy y Bunaui [1C Sunekc
(TO'-IKaMI/I IIoOKa3aHo eKCHepI/IMeHTaHLHi ,HaHi, a KpUBUMHU — aHpOKCI/IMOBaHi)

HemoxuBiCTh OTpUMATH a/I€KBaTHI 3aJISKHOCTI JUIs JPYTroi cepii eKCIepruMEeHTIB BKa3ye Ha Te,
mo y ¢GopMyBaHHI BEIMYMHM, HA3BAaHOIO KOHKYPEHTHICTIO 3alUTy, Tpa€ poJib OLIbIIe YHCIIO
YUHHUKIB 1 (A00) BOHU B3a€EMOMIIOTH Y OUIBII CKJIaTHOMY 3B'S3KY.

BucHoBku. IIpoBeneni momepeaHi JOCHKEHHS —MiATBEP/DKYIOTh  CKIQJHICTh  OIHUCY
paHXKyBaHHSI pEeCypCiB y TMOIIYKOBIM BUAA4yl W Jal0Th OOIPYHTYBaHHS poO3poOKM Mojeneil 3a
JIOTIOMOTOI0 CYYaCHHX METOMIB MOJETIOBAaHHS CKJIQJHUX CUCTeM. bepyun 10 yBarm Taxi
XapaKTEPUCTHKHU AJITOPUTMIB PaH>KyBaHHS, SIK BUCOKA CKJIA/IHICTh, CEKPETHICTh, (YHKI[IOHYBaHHS B
rajgy3i IITy4yHOTO IHTENEeKTYy, MIHJMBICTh 1 Oe3mepepBHA ajanTaiis, HaWOUIBII JOUITBHUM
YBaXA€EMO BHUKOPHCTAaHHS HEHPOHHHMX Mepex [7] K MeToay MOJENIOBaHHS IPOLECiB, HA OCHOBI
SKUX 31HCHIOETHCS ONTUMI3allis MOIIYKOBOTO MTPOCYBaHHS Web-pecypciB.

OTxe, npeAcTaBieHi B il poOOTI pe3ynbTaTH (Gopmaiizalii mporecy MOIIyKOBOI OMTUMI3aLii
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web-pecypciB MOXXKyTh OyTH BUKOPUCTaHI B pO3pOOLI CHUCTEM YIPaBIIHHSA iX HPOCYBaHHSM.
AKTyaJbHUM 3aJIMINAEThCA MpoOJieMa po3poOKH MoOjeNel paH)KyBaHHS CaWTIB y MOLIYKOBHX
cucTeMax, JJIs YOro HaiOLIbII JOIIIBHUM YBa)Ka€EMO BUKOPUCTAHHS HEHPOHHUX MEPEXK.
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INFORMATION TECHNOLOGIES AND COMPUTER ENGINEERING

V. O. Rakhuba, Cand. Sc. (Eng.)

PROBLEMS OF AUTOMATED CONTROL OF SEARCH OPTIMIZATION
OF INTERNET - RESOURCES

The paper studies the problem of searching organization of the Internet — resources as the object of
control. Optimization problem is formalized and its components are allocated. The paper contains the
results of the experiment, dealing with the impact of main factors on sites locations in Yandex searching
system.

Key words: searching optimization of web-sites (SEO), automated control, mathematical model.

Problem setting. Nowadays, the efficiency of operation of any enterprise greatly depends on the
ability to find new markets for its products. In conditions of high competition for the client, that
characterize the economic relations in our country and in other countries of the world, one of the
main factors of successful operation of the enterprise is the optimization of its Internet — resource in
the position of searching systems reporting
Among specialists, working in this sphere, the given problem is called SEO (search engine
optimization).

Analysis of achievements. Analysis of the materials, studying the given problem [1,2,3] allows
to make a conclusion, that in spite of the attempts of SEO automation, the majority of the
specialists of sites optimization perform their work in “manual mode”, proceeding from empiric
results of their own experiments. However, it should be noted that SEO process has creative
component, that practically can not be automated; thus, the problem of development of the
algorithms of automatic control of those SEO stages, that could be formalized and creation on the
basis of these algorithms the software for the control of the process of search engine optimization is
very urgent.

Problem setting. The aim of the given research is 1). Determination of SEO components, that
can be automated, 2). Problems of automated control setting, 3). Determination of the problems of
SEO automation and searching of the ways of their solution.

Main material and research. The process of search optimization of web — resource as the object
of automation may be represented by the scheme (see Fig. 1).

Xext X20

Fig. 1. SEO the object of control
The response Y in the given model is the position, the site occupies in the reporting of a certain
searching system, regarding which optimization is realized
All the factors may be divided into 2 groups: internal Xin, characterizing internal properties of
web — page, suggested in search reporting, and external Xex, characterizing competitiveness of the
searching request.
Xin includes[1 - 5]:
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X1- age of the domain; X2 — PR of the site; X3 — number and quality of external references to
the page; X4 — number of references, coming from the page (particularly, so-called “internal
interlinking”); X5 — exact entry of the request in tags «Title» and «Description»; X6 — availability
of the site in the catalogue of the given searching system; X7 — availability of the site robots.txt; X8
— availability of the file sitemap.xml; X9 — number of exact entries of the request in the text of the
page; X10 — quality of information presentation on the page (content, availability of the numbered
lists, sub — titles, images, etc.).

Xext includes [1 — 5]:

X1- total amount of answers to the given request; X2 — number of main pages in theTOP of
search results ; X3 — average number and quality of weblinks; X4 — average age of sites links; X5 —
number of exact entries of the request in the tags «Title» and «Description» sites of search results;
X6 — availability of context advertising blocks in search results system ; X7 — availability of
Wikipedia and You Tube pages for the given request; X8 — availability of geographic map in search
results; X9 — average value of PR sites in the result; X10 — other internal characteristics of the site
in search result.

Thus, the problem of optimization of search promotion of the web-resource is expedient to
present in the form:

Y=f(XI1.,X22)
Y > min

The constraints on the process are determined, proceeding from the budget, allocated for the
given project.

On the whole, in the process of search optimization the following components may be
distinguished:

1. Determination of constraints for the problem of search optimization of the given information
resource.

a. Analysis of subject area, where the site will be pomoted in order to investigate frequency and
compatibility of search requests;

b. Development of the variants of site promotion and calculation of budget variants for their
realization;

c. Selection of the variant of search promotion of the site;

2. Analysis of the semantic core of the information resource.

a. Formation of the base of potential search requests, the given resource may be promoted;

b. Selection of optimal requests in accordance with control criterion;

c. Construction of two- or three — level structure of semantic core, proceeding form the frequency
of the requests;

3. Optimization of site pages, according to selected requests by means of control of internal
factors in the model, given above.

a. Creation of rational design of the site.

b. Writing of the texts with qualitative presentation of information and optimal amount of
requests entries.

c. Rational filling of page tags and main page of the site.

d. Creation of robots txt and sitemap.xml files, registration in catalogues;

e. Creating of rational interlinking;

f. Purchase of advertising links from other sites in accordance with the selected variant of the
budget.

For the problems of automatic control, points 1b, 2b and 2c are of great interest, because they
require the development of the models of web-resources promotion in search systems, taking into
account the impact of the above-mentioned factors on the position in search result and also require
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the synthesis of requests selection criteria, that will provide the solution of optimization problem,
put forward. Points la, 2a and 3f can be partially automated. However, greater part of the
components of point 3, require creative human labour and can not be formalized. At this stage the
operation of web-resource optimization system must include the presentation to the staff the array of
searching requests, organized in the form of hierarchical structure, necessary amount of accurate
entries of corresponding requests at corresponding pages and schemes of pages relinking with the
indication of the needed anchor. Point 1c provides the agreement of the project with customer.
Development of the subsystem of traffic forecast on the site depending on the chosen variant of
optimization of its search promotion is actual.

To establish the dependences, making the basis of control algorithms, it is necessary to perform
the research of search systems issue. It is obvious, that for preliminary investigation of the above-
mentioned factors impact on the response only the method of passive experiment can be selected. It
is expedient to carry out several experiments, choosing for each experiment certain set of internal or
external factors. The results of passive experiment processing will have the sense, if not more than
four factors are chosen for one series of research [6].

For such experiment educational topic is selected, in particular — professional orientation. The
results of such research will be interesting for higher educational establishments and other
institutions, providing services in the sphere of education.

Two groups, each consisting of tree series of research of TOP-10 issue of Yandex searching
system, are performed. The first group allowed to take into account the impact of internal factors in
each series, experiments were carried out by requests Z1 — «Kak evibpame npogheccuio», 72 —
«Kaxyrw npogeccuro sviopams», 73 — «Tecm xaxyrwo npogeccuio svibpams», having the frequency
1542, 637 and 213 demonstrations a month. As factors, X5, X9, X3/10, X2/10 were chosen.
Investigations of the second group took into consideration the impact of external factors,
experiments were carried out for the sites moeobrazovanie.ru, kartaznaniy.ru and moya-pamyat.ru;
factors where X1/mls, X9/10, X3/10, X5.

For the analysis of the collected data the technique of the results of passive experiment
processing was used, the given technique is shown in [6]. In accordance with the given technique
the assumption of linear form of regression model is taken, matrix of centrated factors with
additional fictitious column is composed; then regression coefficients are determined by means of
solution of matrix equation, composed of transformed matrices of initial data. By the results of the
experiments the following regression dependences are obtained:

for the first group:

Y =55-2,69x, +2,038x, +0,003x, — 0,081x,
Y =55-4519x, +0,94x, + 0,009x, — 0,004 x,
Y =5,5-3544x,-0,226x, +0,075x, —0,072x,,
for the second group:
Y =2,5-0,23x, - 0,0007 x, — 0,0004x, —0,548x,
Y =378+2,47x,+0,087x, —0,119x; —1,781x,
Y=111-12x,-0,117x, +0,077x, — 4,482x, ,

where x;, x», x3, x4 — centered values of the chosen factors, correspondingly. It is impossible to
verify the adequacy of the obtained models, applying classical method (by Fisher criterion), because
of the lack of parallel experiments. That is why, for verification of the adequacy, the method,
according to which dispersion of reproducibility is replaced by the dispersion of the response [6].
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As a result of application of the given method the conclusions is made, that two model, from the
models, obtained in the first series of experiments, may be considered to be adequate. Models,
characterizing the impact of external factors, are inadequate.

Thus, the analysis of the results of the research carried out, allows to make the following
conclusions: 1) method of obtaining regression impact models of internal factors of resource
optimization, used in the given research, can be used for preliminary calculations at the stages 1a,
1b; 2) The greatest weight in the process of resource ranking has the factor of exact entry of the
search request in the tags “Title” and “Description”. The dependence of site position in the issue
on each of the selected for the experiment factors is graphically shown in Fig 2.
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Fig. 2. Impact of internal factors of optimization of X5, X9, X3 /10, X2/ 10
(Fig. a, b, c, d correspondingly) on the position of the site to issue in search system Yandex
(dots show experimental data, curves — approximated data)

It is impossible to obtain adequate dependences for the second series of the experiments because
in the formation of the value, called competitiveness of the request, more factors play role and (or)
they interact in more complex connections.

Conclusions. Preliminary studies, carried out, prove the complexity of resources ranking
description in search results and give grounds for the development of models with the help of
modern methods of complex systems modeling. Taking into account such characteristics of ranking
algorithms as high complexity, secrecy, functioning in the sphere of artificial intelligence,
variability and continuous adaption, the most expedient is the usage of neural networks [7] as the
method of processes modeling, on the base of which optimization of search promotion of web-
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resources is realized. Thus, the results of formalization of the process of web-resources search
optimization, presented in the given research, may be used for development of their promotion
control systems. Problem of the development of sites ranking models in search systems remains
actual, the most expedient for these systems development is the usage of neural networks.
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