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OT3bIB

oHIHaIBHOro OINOHEHTA Ha AuccepranuoHHyio pabory Camocsata E.A.
“MoemMpoBaHAe UHTEPHETA C MOMOINBIO ciryuaitanix rpador”,
Tpe/ICTaBIEHHYIO Ha COMCKaHUe YIeHOH CTeNeHN KaHIuIaTa
dbusnKo-MareMaTHIeCKHX HayK 1o crermaisaocTn 05.13.18 —
“MaTeMaTH9ecKoe MOJEHPOBaHUe, YHCICHHBIE METO/IBI H KOMIIJIEKCHI
nporpamm”

B nociieinee Bpemsi HaOMIOAaeTCs CyNIECTBEHHbIH HHTEpeC K HCCIIe/I0Ba-
HHIO CJIOXKHBIX ceTeil. Takwe ceTH ecTecTBeHHbIM 06pa3’oM BO3HHKAIOT B Ca-
MBIX pasHBIX obsracTsax. Hanpumep, B siekTposHepreruke, 6uonorum, Tee-
KOMMYHUKAIMAX, SKOHOMHKe, comuosioruu u T.1. OHO# U3 BaXKHBIX CeTei,
BO3HHKAIONIMX B PeasIbHOIl XKU3HH, siBisercd rpad Mureprera. Bepumnamu
sToro rpada sSBIsIOTCH BeO-CTPAHMIBL, a peOPa MOKA3BIBAIOT, KAK CTPAHUIIBI
CBSI3aHBI MEXIy coDOW MOCpPeICTBOM runepcchiiok. CTpeMuTeIbHOE W IIH-
POKOe pa3BUTHe HHTEDHeTa CHENajlo aKTYaJbHBIMH HCCJIEJOBAHHS CBOICTB
rpacda Muarepnera. BaskHbIM HHCTPYMEHTOM IIPH HMCCIENOBAHHA CJIOXKHBIX
cerell sIBJISIETCS UX MOJAEIHPOBaHUE. XOPOIIHE MOJIEIH OMOIaloT MOHAThH U
NPeJICKa3aTh KJII04YeBbie CBOMCTBA PACTYIIMX ceTell, a TaKxKe MOryT ObITh uc-
MOJTHb30BaHBI TIPH Pa3pabOTKe Pa3MHYHBIX IPadOBBIX AJTOPUTMOB, MPUCIIO-
coDJIeHHBIX K OIpefiesieHHbIM THIaM cereil. [mcceprammonnas pabora Ca-
MmoceaTa Eropa AjiekcanIpoBHYa HOCBSIIEHa Pa3paboTKe, aHAJIN3Y H MPH-
MeHeHn0 Mozeneit rpada MatepHera. AKTYaIbHOCTD T€MBI JIUCCEPTALIMA HE
BBI3BIBAET COMHEHHIA.

Huccepramust COCTOUT U3 BBEAEHUS, TPEX IVIaB, 3aKTI0YEHAS H CIHCKA JIH-
TepaTyphl. Bo BBeJieHNN U3/I0)KeHa NCTOPHS U aKTYAJIbHOCTH MOJIETHPOBAHHUS
CJIOXKHBIX CETEBBIX CTPYKTYP, & TAKXKe OCHOBHBIE DE3Y/IbTATHI PAGOTHI.

IlepBasg ryiaBa nocBsANIEHA MOJEIAM IPEIIIOYTHTEILHOIO IPHCOEJHHEHNUS.
B 1999 rony npa dusuka Bapabamm u Anb0epT 3aMeTHIIN, YTO CTEleHN Bep-
myH ccbiovHoro rpacda MHTepHeTa pacipenesieHbl B COOTBETCTBHU CO CTe-
NEeHHBIM 3aKOHOM. B monckax ecrecTBeHHOro 0GOCHOBaHUSA STOH 3aKOHOMep-



HOCTH OHH IIPEJTIONIOKIIN, YTO HOBble CTPAHUIB! CCHUIAIOTCS Ha yIKe CyILie-
CTBYIOIIAE TIO PHHIMITY NPEANOYTHTEIHHOIO IPHCoequHeH . JIpyriMH CIIo-
BaMH, BEPOSTHOCTH TOIO, YTO HOBasl CTPAHHUIIA IPOUUTHPYET APYTYIO CTPAHHU-
Iy TeM Bbiie, deM OoJIblIe CCHUIOK MOC/IEIHAS CTpaHuIa yxe umeeT. [To3xe
PAJOM MaTeMAaTHKOB OBLIH NpeIJIOXKeHbl PasiHuHble (POpMAabHbIE MOIENIH
cerelf, OCHOBaHHbIe Ha HJee NPeINOYTHTEIbHOrO mpucoeauHenus. [lommmo
paclpeieieHnsl CTeNeHel BEePIIMH CO3JaHue TAKUX Mojielieil ObLIO HALEJIEHO
Ha OIIUCaHHE M JPYTUX CBOUCTB, NPHCYIIUX peaiabHBIM cersM. Hanpumep, aBe
U3 TaKHX XapaKTEePHCTHK - 3TO INI06aJIbHBIN U cpejiHuil JIOKAIbHBIA KilacTep-
Hele KoadpdunmenTsl. MaremaTuyeckuil anaamns, CONPOBOXKIAIOMININ TIPe/1/ia-
raeMble CeTeBbIe MOJE/IH, HAIPaB/JIeH Ha JI0KA3aTebCTBO TOTO, YTO MOJEIb
obnazmaeT TeMH WM MHBIMM CBOMCTBaMM. 3a4acTyIO [/ PasHBIX Mojelelt
TaKOi aHAJW3 CXOXK M I'DOMO3JOK.

B pazzene 1.1 onuchiBaercs uaest NPeANOYTHTENHHOTO NPHUCOEIMHEHHS
U TIPUBOIATCA KOHKPETHHIE MOJIEJIH, PeaI3yIomue 3Ty uieilo. B yacTHocTH,
JaeTcs hopMasibHOe onpesiesienne u3pectHoit LCD-momenn, dopmymmpyior-
csi cBolicTBa maHHOH Momenn. B paznene 1.1.3 onpenensiercs MouduKaiys
LCD-monenn, coiicTBa KoTopoit uccnenyiores B pasfene 1.2. B pamkax aToi
MOJIEJTH JOKa3aHbI JIBa OOIIUX Pe3y/IbTaTa, Ha3BaAHHBIX TEOPEMAaMH O JJIMHHOM
¥ KOPOTKOM citycke. C OMOIIBIO 3THX CHIIBHBIX CPEJICTB TOIy4YeHa aCHMIITO-
THYECKH TOYHAsl OIEHKA MATEMATHYECKOTO OXKHIAHUs KOJMYECTBA MOArpa-
0B, "30MOPMHBIX IPOU3BOJILHOMY (DHKCHPOBAHHOMY rpady.

B paszzene 1.3 npemyaraercsa obmmii OIX0M K MOJESM IPEIOYTHTE b-
HOro IpHcoenuHeHns. A UMeHHo, B pazzene 1.3.1 BBoauTCs mapaMeTpu30BaH-
Heiit PA-knacc Mogeneit, KoTopbiif, Kak IIOKa3aHO B paboTe, C OIHOI CTOPOHBI
COIEPKHT MHOI'ME H3BECTHbIE MOJEJH NPEINOYTUTEIHHOIO NPUCOSIMHEHHS,
a ¢ Jpyro# cTOpoHbI 00/18JaeT JOCTATOYHO MIMPOKHMH cBoicTBamu. Tak B
pazzene 1.3.2 mokasano, 4yro J0baa Momens u3 PA-Kiacca uMeer creneHHOR
3aKOH pacupejiesieHHsi BepIIUH ¢ TapaMeTPOM, 3aBHCAIIAM OT MapaMeTpa Mo-
genu. B pazgene 1.3.3 nmomydeHbI ONEHKYN KJIACTEPHBIX KO3(MDUIMEHTOB 1St
mozenelt u3 PA-knacca. OTH pe3ysbTaThl HO3BOJSIOT JIETKO MOIYYaTh HO-
Bble MoZeJd, objasaoniie pa3HooOpa3HbIMU cBoiicTBamu. I[Ipu 3TOM CBOIlE-
CTBa KOHKPETHOH MOJENM TONIy4aloTCsd KaK CeJICTBHS M3 OOIIUX Pe3yJsibTa-
TOB O cBoiicTBax Mozeneil m3 PA-knacca u He TpeOyIOT JIONOJHUTEIHLHOTO
IrPOMO3JIKOro aHaiu3a. B KauecTBe mpumepa B paszene 1.3.4 mpUBOTUTCS
KOHKpeTHas Monens w3 PA-kiacca, Nmo3BoiAIOmMas HACTpaUBaTh HMapaMeTpP
paclpeZie/leHAsA CcTelleHell U KiacTepHbIi Koaddumuent. B pasmenax 1.3.5 u
1.3.6 nposoauTCs IKCIEpUMEHTAIbHAsA TPOBEPKa CBOUCTB rpados u3 mpuse-
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JIEHHON MOIeJIH.

BrostHe ecTecTBEHHO MPEAIIOIOKHTH, YTO pa3Hbie YacTH MHTEpHeT rpa-
¢a MOryT 3BOIIOIHOHMPOBATH 110 Pa3HBIM 3aKoHaM. [lelicTBUTEbHO, INIHbIH
OIIBIT MOACKA3BIBAET, YTO HOMYIAPHOCTH CTPAHHIBI C KAKUMH-HHOYIb Kave-
CTBEHHBIMH Y4eOHBIMH MaTepuaIaMi 0ObIYHO MOHOTOHHO BO3PACTAET CO Bpe-
MeHEeM, TOra KaK CTPaHHIIB! ¢ HOBOCTSIMU HabHpPaloT NONY/ISPHOCTD B KOPOT-
KHe CPOKH, HO IIPH 3TOM CTOJIb Ke ObIcTpo ee Tepsior. Ipyrumu npuMepamu
CTPaHHI] CO CBOMCTBAMH, IOXOXKXHMHU Ha CBOHCTBA HOBOCTHBIX CTPAHHI], MOT'YT
CJIy>KHTH 3anuch B Osiorax u Ha popymax. HacTh HHTEPHETA, COOTBETCTBYIO-
IIasi TAKUM CTPaHUIAM, Ha3biBaeTcad Menua-peboM. VzydeHuio 3aKOHOB pas-
BUTHsI Meaua-Beba M MOCTPOEHHIO 4JEKBATHBIX MOJENEHl COOTBETCTBYIOMIENO
noarpada rpada Uareprera mocesimena riasa 2 pabors Camocsara E.A.

B paznene 2.1 obcyxnaercs HeOOXOAMMOCTH MOJETMPOBaHNSA MeqHa-Beba,
a TaK>Ke IPUMEHHMOCTb /It 9TOTO CYIIECTBYIONHX MoJie/iel ceTi HHTEPHeTa.

B pasnesne 2.2 sMnupuyYeckn aHATM3UPYETCS BIMSHEE BO3PACTA CTPAHUIIBI
HA, [IAHCHI [IOJIyYeHUsI €10 HOBBIX CChLIOK. OOHAPYKEHO, YTO BO3PACTOM CTPa-
HHUIla Meaua-peba 04YeHb OBICTPO TepsieT CBOIO NPHBJIEKATENBHOCTH C TOYKH
3peHHs TOJTyYeHHs] HOBBIX CChUIOK. TakmMm 0O6pa3soM 3aMedeHO, YTO BO3PACT
CTPAHUIIBI HTPAET CYIIECTBEHHYIO POJIb B 3BOJTIONAH MeIHa-Beda i, 04eBHIHO,
JOJIXKEH YYUTHIBATHCS IIPH €ro MoaeaupoBanun. Bmecte ¢ TeM, Mogenn npe/i-
NOYTHTEHFHOIO IPHCOEINHEHHS] He YYUTHIBAIOT 3TOT (PaKTOp H, BEPOSTHO, B
CBOEM HCXOJHOM BHJIe MAJIOTIPUTOJHBI [Jisi MONEIMPOBaHHs MeIana-Beda.

OcHoBBIBasICh Ha pe3yJbTaTaxX pasfeia 2.2, B pasjene 2.3 npejioXKeH HO-
BBI KJIACC CeTeBBIX MOJIeJIel, YIUTHIBAIOMUX Takue (haKTophl, KAK MOMyJIsp-
HOCTb, KQ4eCTBO H BO3PACT CTPaHHUIBL. CTOUT OTMETHTb, YTO IIPEIJIOKEeHHBIIH
KJ1aCcC, MOMHMO HOBBIX MOJE/EH, COMEPKUT TaKXKe H3BECTHBIE J0 STOI0 MO-
JIeJIA IPEANOYTHTENBHOTO IPUCOeIHHEHUS. H MOIENH IPUCIOcobIeHns .

B paznene 2.4 npoBoauTcs TeOpeTUYECKHil aHAJIM3 MIPEII0’KEHHOT0 KJlac-
ca Mojeneit. Mcmosbayst moJiydeHHbie Pe3yJIbTAThH, B KJIacce BhIAEISIOTCH MO-
J1end, HanboJiee IPUTOIHbIE 11 MOJENPOBaHus Meana-seba. g Boiaenes-
HBIX MoJieJieil B pa3jiesie 2.5 NPOBOIUTCHA CTATHCTHYECKHI aHAJM3 UX aJleK-
BATHOCTH pPeaslbHBIM JaHHBIM, & TAK)Ke WX CPaBHEHHE C CYIIECTBYIOMIMMHU
MoJensiMu. Pe3ynbTaThl MOKA3BIBAIOT, 9TO MPEJIOKEHHBIE MOIENIH OTPaXka-
10T CBOMCTBa Me/iua-Beba 3HAYHTEIBLHO JIydllie paHee H3BECTHBIX MOJesiell.

B rnare 3 npeioxkeHHas MOJIENTH Meaua-Beba yCnenHo npuMeHseTcs 15
pa3paboTKu ajropuTMa 3pdeKTHBHON HHIeKcaluy 3(eMepHbIX CTPAHHII, TO
€CTh CTPaHHI], K KOTOPBHIM OBICTPO HMPONAJIaeT MOJIb30BATEILCKUN HHTEpEC.
Ilepes TeM, Kax MOMCKOBasi CHCTE€Ma CMOXKET MOKa3biBaTh CTPAHHUILI B pe-
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3YJ/IbTATAX TIOMCKA, 3TH CTPAHUIIB! JOJIXKHBI OBITH IPOUHIEKCHPOBAHEI, TO €CTh
oGHapy>KeHbl H CKadaHbl IONCKOBLIM poboToM. B ciyuae acpemepHBIX CTpa-
HHI, aKTYaJIbHOCTh KOTOPHIX GBICTPO TepsieTcst, 0cobyio BaXKHOCTb NPHOOpe-
TaeT 3aa4a yMEHbIIEHNUs 3a/IePXKKHU MeXX]1y MOMEHTOM CO3/aHus CTPaHHIIb!
H BpeMeHeM ee cKauuBaHusd. ONTHMAIBHOCTD PellieHHs STOoH 3a1a9H CKa3bIBa-
€TCsl Ha YIOBJIETBOPEHHOCTHU I10JIb30BATEIBCKOIO HHTEPEeCa, KOTOpasd B CBOIO
o4epelp B/IUAET Ha SKOHOMHYECKHE NOKA3aTeNIH IOMCKOBOH CHCTEMBI.

Jns popmanusanun pelaeMoit 3aa4u B pasiene 3.1 BBOAUTCA METPHKA,
OTpakalolas yJOBJIETBOPEHHOCTL ITIOIB30BaTe I B 3aBHCHMOCTH OT 3aJep-
JKeK MeXKJy CO3JaHHeM M CKadyHBaHHEeM CTpaHHI. B pasnene 3.2 BblIBHTa-
eTcsl M NMPOBEpsSeTCs THIOTe3a O TOM, YTO GONBIIMHCTBO HOBBIX 3(eMepHbIX
CTPaHWI[ MOXKHO OOHAPYKUTH Ha HeOOIBIIOM Habope HCTOYHHKOB KOHTEHTA.
[Ipennoxen mpocToit MeTos (POPMUPOBAHUA MHOMKECTBA TAKHX HCTOYHHKOB.

Pe3y/1eTaThl IOCAEIHAX ABYX Pa3/ieoB UCIOAbL3YIOTCSA B pasJene 3.3 npu
paspaboTKe alaropurTMa HepeoOxo/ia HCTOYHHKOB KOHTeHTa. B aToM pasje-
7ie pOpMy/IMpyeTcs W PEelIaeTesi 3a/a4a ONTUMATBHOTO PacHucaHus 00Xofa
FCTOYHUKOB H CKAYMBAHUA HOBHIX 3deMepHbIx crpanml. OCHOBbIBAfACH Ha
pellleHry 9TOH 38189 , [IPeJIaraeTcs aIrOPHTM BBIYUC/IEHHS ONTHMAJIBLHOTO
pacnucanus. IIpemioxKeHHBIR aIrOpUTM JHHAMHYECKH OLIEHUBAET KaveCTBO
M CKOPOCTH TOSIBJIEHHS HOBBIX CCHLIOK Ha KaXXJIOM M3 HCTOYHHKOB KOHTEHTR,
YTO NO3BOJIAET €My aBTOMATHYECKH I0/ICTPANBATLCH K U3MEHEHHsIM HHTEpHe-
Ta. B 3mOM 2Ke pazzene 06CyKAaI0TCs BO3MOXKHBIE PEaTu3aliy alropurMa. B
pazaene 3.4 3KCIEePUMEHTAIIBHO CPaBHHBaETCH PGhEKTUBHOCTD PACIIUCAHUIA,
MOCTPOEHHBIX KaK Pa3IMYHLIME PEAJIUBAIAAMH IIPEJI0XKEeHHOrO aJllrOPATMA,
TaK M JIPyrHMH METOJaMH, OCHOBAHHBIMH Ha €CTECTBEHHBIX HJesdX. Pesynbra-
THI IOKa3bIBAIOT, YTO MPEJIOKEHHBIH aIFOPHTM SKOHOMHO PacXoJlyeT pecyp-
Cbl ¥ TIPM 9TOM JIOCTHIaeT Pe3yJIbTATOB, GiIM3KHUX K onTuMatbHbM. OfHoll 13
CWJILHBIX CTOPOH &JIFOPUTMA SIBJISETCS TO, YTO OH (POPMHPYeT €IHHOe pac-
HCaHKe Jis olepalmii 06Xxo1a HCTOYHUKOB U ONepanuii CKauuBaHUsl HOBBIX
CTpPaHMII, 9YTO MO3BOJIET eMy Ooslee 3P PEKTUBHO pacnpenesaTh Pecypehl.

3amedeHHBIE HEIOCTATKH PabOThI OTHOCATCA He K ee COIepKaHHio, a K
CTHJIIO H3JIOXKEHHS:

1. Ha3sBaHMe aJITOPHTMA 2, & TAK3Ke INOCHSIOMIAI TEKCT KO BceM rpadHKaM
HOpHBEIEHbl Ha AHTIHHCKOM SI3bIKe, YTO HEMHOTO HapyIIaeT OJHOPOJ-
HOCTb 0(DOPMIICHHS;

2. He IPHBOIATCS ONpeE/Ie/IeHNe IIOHATHS MacIITaOHO-UHBAPHAHTHOTO I'Da-
¢a, ucnoszyemoro Ha crp. 41;



3. Ha cTp. 38 B TPeThell CTPOUKE ¢ KOHIa BMECTO CJIOBA “TaHHOMY  OJIXKHO
OBITH CJIOBO “IaHHOM”.

Bce maremaTHyecKue YTBEPXKIEHHS IUCCEPTALMH CHAOXKEHbI CTPOIHMH
nokasaTenscrsaMi. CHIIBHOM CTOPOHON paboThl siBJIsieTcs TO, 9TO pa3pabo-
TaHHBIN TeopeTHYeCKuil anmapar ObUI YCIeNHO PUMEHeH JiJisi PeIleHusl pe-
aJIbHOM NPHUKJIaJHON 3818490 — IPEIJIOKEHHBIA B paboTe aJrOPATM COCTaBIIe-
HUsI PaCIMCaHUs JJIst IIOUCKOBOro pobora BHeapeH B Komnanuu Aujgekc. ITo-
JIy4eHHbIe B paboTe pe3yIbTATHI MOTYT HAUTH IPUMEHEHHE B UCCTIEJOBAHMSIX
[0 MOAETMPOBAHMIO CJIOXKHBIX CETel, a TaK»Ke IPHU PEIIeHHH MPaKTHIECKHX
3aj1a4 HHGPOPMAIUOHHOIO TOUCKA.

Bce ckasaHHOE BBIlIE CBHIETEILCTBYET O TOM, YTO JAUCCEPTAIMOHHAS Pa-
6ora Camocsara E.A. siBiisieTcst CynIeCTBEHHBIM BKJIAJIOM B 00JIaCTH MOJEIH-
pOBaHHS CJIOXKHBIX ceTeil.

PesynwsTarhl nuccepranuu npescrasiensl B 5 paborax, Bce oHE omy6iH-
KOBaHBI B J)XypHaJsax, pekoMennoBanHbix BAK. Tema nuccepraiun cooTeT-
crByer crenpaiabHocTd 05.13.18 — “mMaTemMaTHveckoe MOEIHPOBaHHE, YHCIEH-
HbI€ METOJIbI H KOMILIEKCHI IIPOrpaMM”’, a caMma JUCCEPTAIHsl YIOBIETBOPSIET
BceM TPeOOBaHUSIM, IPEAbABIAEMbIM K KaHIUIATCKAM JUCCEPTAIMIM.

Cuanraio, uro CamocBar E.A. HeCOMHEHHO 3aC/Ty KHBa€T IIPHCBOEHUS Y Ue-
HO# CTeNeHH KaHIHIaTa (PU3HKO-MATeMATHIECKHX HAyK.

29,005, Zo‘ré{

OdunmmanbHbIH ONMIIOHEHT

KaHIUIAT (PU3.-MaT. HayK, JOLEHT Bamapaes B.A.



