
OT3bIB O<l>HQHAJibHOro OIIIIOHEHTA 

Ha .n;11ccepTau;110HHYIO pa6oTy TonKHX EBrenHH BHKTopoBHqa 

«Pa3pa60TKa H HCCJIC)J.OB3HHC MCTO)J.OB DJI3HHpOB3HHH 

CCTCH CBH3H BbICOKOH DJIOTHOCTH», 

ITpe.n;cTaBneHHYIO Ha COl1CKaH11e yqeHOH CTeITeHl1 KaH.n;11.n;aTa 

TeXH11qeCKl1X HayK ITO CITeu;11anbHOCTl1 2.2.15 - «C11cTeMbl, ceTl1 11 

ycTpOHCTBa TeneKOMMYHl1KUr(l1H». 

AKTyanbHOCTb TeMhI pa6oTbI. 

CTpeM11TenbHbIH pocT IToITym1pttocT11 11 3cpcpeKTl1BHOCTl1 11cITonb30BaH115I 

TexHonor1111 HttTepHeTa Bemeii y)l(e B HacTo5Imee BpeM5I K ITpoeKT11poBm11KaM ceTeii 

CB51311 IT51Toro ITOKoneHl15I ITpe.IJ:b5IBl1n Tpe60BaH11e, YTBep)l(.n;eHHOe CTaH.n;apT11311-

pyIOlr(l1Ml1 opraHl13ar(l15IMl1, 11CXO.IJ:l1Tb 113 ycnOBl15I - ITJIOTHOCTb a6oHeHTOB ceTl1 MO)l(eT 

COCTaBn5ITb He Mettee 1 MnH. Ha 1 KB. KM. 

,l(anbIIIe - 6onbIIIe. B cen1x CB51311 IIIecToro ITOKoneH115I ITnOTHOCTb ycTpoiicTB eme 

6onee yBen11q11BaeTC5I 11 MO)l(eT .IJ:OCT11raTb 100 ycTpOHCTB Ha 1 M3 
' qTo ITp11BO.IJ:l1T K 

ITOH51Tl1IO cBepxITnOTHbIX ceTeii. IT05IBneH11e TexHonor1111 TaKT11nhHoro l1HTepHeTa 

(.ri;n51 ITepe.n;aq11 TaKTl1nbHbIX omymeH11H) Tpe6yeT, qT06bI B CBepxITnOTHblX ceT51X 

y)l(eCToq11nocb Tpe60BaH11e 11 K KpyroBOH 3a.ri;ep)l(Ke - .n:o 1 MC, BMeCTO 100 MC .ri;n51 ceTeH 

CB51311 cne.n:yIOmero ITOKoneH115I NGN. 

l1MeHHO ceT11 HttTepHeTa Bemeii (BKnIOqa51 TaKTl1nhHbIH l1HTepHeT) oITpe.n:en5IIOT 

caMO IT05IBneH11e BbICOKOITflOTHbIX ceTeH KaK TaKOBbIX B ceT5IX CB51311 IT51TOrO ITOKoneHl151 

11 CBepxITnOTHbIX ceTeH B ceT51X IIIeCToro ITOKoneHl15111 ceT5IX 2030. 

BechMa ITepcITeKTl1BHOH .n;n51 co3.ri;att115I ceTeii BbICOKOH ITnoTHOCTl1 OKa3anach 

TexHonor1151 D2D, B ceT51X Ad Hoc ( 6ecITpoBo .n;Ha51 

caMoopraH113yIOma5IC51 ceTb c coe.n:11HeH115IM11 <<Ha neTy» ), o.n:HaKo «no6oBoe» 

11CITOflb30BaH11e 3TOH TeXHOnor1111 BbUIBl1nO cepbe3HOe B3al1MHOe Bfll151Hl1e 6nl13KO 

pacrrono)l(eHHbIX ycTpOHCTB, yMeHbIIIaIOmee Heo6XO;:I;HMOe .n:m1 HOpManbHOH pa60TbI 

OTHOIIIemrn CMTHan/IIIyM, ll yBem.fLJeHHe KOniflieCTBa TpaH3aKr(HH ITO MapIIIpyTy 

ITepe.n:aqH coo6meHH5I, qTo yBenttqHBano cpe.n;HIOIO .n:m-rny MapIIIpyTa H, KaK cne.n;cTmie, 

yBenHqHBanacb 3a.ri;ep)l<Ka. B TUKHX ycnOBI151X TeMa .n:nccepTar(HH, HarrpaBneHHU51 Ha 
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pa3pa6oTKY HOBbIX l'vleTOJJ:OB nnam1poBaHI'rn ceTeii CB513ll BbICOKOH TIJIOTHOCTH, 

51BJrneTC51 Ql.JeHb aKTyaJibHOH. 

060CHOBaHHOCTb HayqHbIX pe3yJibTaTOB, nonyqt,J~~~bIX B ,n;HccepTaQH11, cne,n;yeT 113 

11CTIOJib30BaHl151 a,n;eKBaTHbIX MaTeMaT11qecKl1X MCTOJJ:OB, KOTOpbie npe,n;cTaBJI51IOT 

co6oii nH6o KJiaccHqecK11e MeTOJJ:bI Teop1111 <l_lpaKTaJibHoii reoMeTpH11, n1160 MeTOJJ:bI 

Teop11H TeJieTpa<}l11Ka. c TIOMOmbIO MeTOJJ:OB 111\1UTaQ110HHOro MO,n;em1poBaHmI 

npoBepeHa cnpaBe,n;JIHBOCTb TeopeT11qecKl1X BblBOJJ:OB ,n;11ccepTaQl10HHOM pa60TbI. 

I1p11MeH5IeMbie aBTOpOM ycJIOBl151 pean113yeMOCTl1 npe,n:naraeMhIX peIIIeHl1M OTBeqaIOT 

cp11311qecKOMY CMblCJIY peIIIaeMhIX 3a,n;aq. 

HoBl13Ha 11 ,n;ocToBepHocTb nonyqeHHhIX pe3yJII>TaToB 

HoBI>Ie pe3yJII>TaTI>I, nonyqeHHI>Ie B pa6oTe. 

1. I1p11 pa3,n;eneH1111 o,n;Hopo,n;Hoii cTpyKTypnI npocTpaHCTBa BOKpyr ycTpoiicTBa Ha 

o6naCTb c11rHaJIOB 11 o6JiaCTb TIOMex np11 Tpe6yeMOM pa,n;11yce ycTaHOBJieHl151 CB51311 Ha 

OCHOBe np11MeHeHl15I TeopeMhI 3p,n;eIIIa - PeHhl1, JJ:OKa3aHa B03MO)l(HOCTb TIOJIHOM 

CB513HOCTl1 ceT11 Ad Hoc npH TIJIOTHOCTl1 ycTpoiicTB 1 MJIH. Ha 1 KB. KM. 

2. ,l(JI51 TIJiaH11poBaHl15I ceTl1 CB51311 BbICOKOll TIJIOTHOCTl1 np11 Bbl51BJieHHl1 

caMono,n;o6Hoii ( <l_lpaKTaJibHoii) cTpyKTypnI Heo,n;Hopo,n;Horo npocrpaHCTBa oKpy)l(eHl151 

npe,n;JIO)l(eHO 11CTIOJib30BaHHe «Kp11BOM rllJih6epTa» KaK OJJ:HOrO 113 reoMeTpHqecKl1X 

cppaKTaJIOB, qTo a,n;eKBaTHO yq11Tb1BaeT HeO,n;Hopo,n;HOCTb npocTpaHCTBa OKpy)l(eHl151. 

BBe,n;eHHe TIOH51Tl151 «ycJIOBHOM III11p11Hbl Kp11BOM» TI03BOIDieT np11 TIJiaH11poBaHl1ll 

yqecTh nnoma,n;b, 3aHHMaeMyIO CTpOeHl151Ml1 11 ,n;pyr11M11 npemITCTBl151Ml1, qTo 

IIOBbIIIIaeT a,n;eKBaTHOCTb 11CTIOJib30BaHl151 ,n;aHHOM «Kp11BOM» np11 IIJiaH11poBaHl1ll ceT11. 

3. MeTo,n;oM cTaT11cT11qecKoro Mo,n;en11poBaHH5I ,n;oKa3aHa 3<l_lcpeKTl1BHOCTh 

11CIIOJib30BaHl·I51 Kp11BOM r11nn6epTa rrp11 IIJiaH11pOBam·rn CeTH BbICOKOH IIJIOTHOCTl1 B 

ycnoB115Ix Heo,n;Hopo,n;HoH: cTpyKTYPbI rrpocTpaHCTBa 0Kpy)l(eH115I ycTpoiicTBa. ITo 

cpaBHeHl1IO co cnyqaeM HaJIJiiq1151 o,n;Hopo,n;HOM CTpy1crypnI B cpe,n;HeM B ,n;Ba pa3a 

yMeHbIIIaeTC51 q11cno TpaH311TOB np11 MapIIIpyT113aQHif coo6meH11ii, a JJ:Jil1Ha MapIIIpyTa 

rrp11 Heo,n;Hopo,n;Hoii CTPYKType 0Kpy)l(eH115I anrrpoKc11M11pyeTc5I fJ -pacrrpe,n;enemrnM. 
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4. ):(mr rrnaHHpoBaHIUI BblCOKOTI110THOH ceTH npe,n;110)KeH MeTO):(, HCTI011b3)'IOlll;HH 

cppaKTaJibHbie reoMeTpw-1ecKHe cpttrypoI ( cancpeTKH n KOBep CepnHHCKoro, KpHBYIO 

rm106epTa H ,n;p. ), npHBe,n;eHbl pacLJeThl cppaKTaJibHOH pa3MepHOCTH npe,n;110)KeHHhIX 

cpttryp. ):(aHHbIH MeTO):( TI03BOJUJ:eT a,n;eKBaTHO Mo,n;e11HpoBaTb Heo,n;Hopo,n;HyIO 

CTPYKTYPY npocTpaHCTBa oKpy)KeHH51. 

5. Pa3pa6oTaHa npou,e,n;ypa Bo16opa cppaKTaJihHOtt cpttrypoI ,n;1151 n11aHHposaHH5I H 

npoeKTHpOBaHH51 BhlCOKOTI110THOH ceTH B yc110BH5IX Heo,n;Hopo,n;Horo rrpOCTPaHCTBa 

OKpy)KeHH51. Ilpou,e,n;ypa OCHOBaHa Ha Bbl51BJieHHH 611H30CTH rrapaMeTPOB cppaKTaJibHOH 

H HHcpopMaIJ,HOHHOH pa3MepHOCTH peanhHOro Heo,n;Hopo,n;Horo rrpOCTPaHCTBa 

OKpy)KeHH51 ceTH napaMeTpaM BbI6paHHOH cppaKTaJibHOH cpttrypoI. Ilpe,n;110)KeH 

anropHTM, peaJIH3YIOlll;HH pa3pa6oTaHHYIO rrpou,e,n;ypy. 

Ha OCHOBaHHH BbITI011HeHHhlX aBTOpOM HCC11e,n;osaHHH rrpe,n;cTaB11eHH)'IO pa6oTy 

MO)KHO oxapaKTepH30BaTb KaK co,n;ep)Karn;yIO o6ocHOBaHHbie TeXHHLJeCKHe perneHH51, 

BHe,n;peHHe KOTOpbIX BHOCHT BK11a,n; B pa3BHTHe TeXHHKH CHCTeM M06H11hHOH CB513H. 

HayLJHa51 u,eHHOCTb ,n;ttccepTaIJ,HOHHOtt pa6oThI 3aK11IOLJaeTc5I s pa3pa6oTaHHOM 

HOBOM no,n;xo,n;e K n11aHHposaHHIO BhICOKOIT110THblX ceTett npH yLJeTe caMorro,n;o6HbIX 

xapaKTepHCTHK OKpy)KeHH51 ceTH H HCIT011b30BaHHH reoMeTPHLJeCKHX cppaKTaJIOB ):(1151 

3TOH u,e11H, qTo o6o51CH51eTC51 ecTeCTBeHHOH KJiaCTepH3aIJ,Hett, 06yc11osrreHHOH 

caMorro,n;o6HeM. ):(aHHbIH no,n;xo,n; K rrpoeKTHpOBaHHIO IT03B01151eT B ,n;sa pa3a COKpaTHTb 

cpe,n;HHH MaprnpyT nepe,n;aLJH coo6rn;eHH51, LJTO cyrn;ecTBeHHO yMeHbIIIaeT 3a,n;ep)KKY 

rrepe,n;aLJH. IT011yLJeHHhI~ pe3y110TaThI MoryT paccMaTpHBaThC51 KaK orrpe,n;e11eHHoe 

pa3BHTHe ITO):(XO):(OB TeopHH cppaKTaJibHOH reoMeTpHH npHMeHHTe11bHO K 

rrpoeKTHposaHHIO ceTett Ad Hoc. 

IlpaKTHLJeCKa51 3HaLJHMOCTb orrpe,n;e115leTC5I C03,lJ;aHHeM MeTO):(HKH rr11aHHpOBaHH5I H 

rrpoeKTHpOBaHH51 ceTH CB513H BhICOKOH TI110THOCTH Ha OCHOBe MeTO):(OB cppaKTaJibHOH 

reoMeTpHH B yc110BH5IX Heo,n;Hopo,n;Horo rrpocTPaHCTBa oKpy)KeHH51. Pa3pa6oTaH 

anropHTM BbI6opa cppaKTaJibHOH cpttrypol Ha OCHOBe cpaBHeHH51 ee cppaKTaJibHOH 

pa3MepHOCTH c pa3MepHOCTbIO Heo,n;Hopo,n;Horo npocTpaHCTBa. 3HaLJHMOCTb 
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IIOJiy1:1eHHbIX pe3yJioTaTOB IIO,ll;TBep:}l<,z::i;eHa aKTaMII IIX BHe,z::i;peHII51 B pa3JIII1:1HbIX 

rrpoeKTHI>Ix opraHII3aum1x. 

CTpyKTypa .llIICcepTaUIIII. 

,ll.IIccepTaIJ;II51 COCTOIIT 113 BBe,z::i;eHII51, 1:1eT0Ipex rJiaB, H 3aKJII01:1eHII51. 

Bo BBe,z::i;eHHH o6ocHOBoIBaeTc51 aKTYaJII>HOCTh TeMI>I ,z::i;IIccepTaUIIH, rrpIIBO.llIITC51 

Hay1:1Ha5I HOBII3Ha pe3yJioTaTOB II HX rrpaKTW::IeCKa51 ueHHOCTb, IIOJIO)l(eHII51, BbIHOCIIMbie 

Ha 3a:LUHTY. 

I1epBa51 rJiaBa co,z::i;ep)l(IIT aHaJIII3 OCHOBHbIX HarrpaBJieHIIH pa3BIITII51 ceTeii CB513II, 

3,IJ;eCb cpopMyJittpyIOTC51 IJ;eJIII II 3a,IJ;a1:1II ,ll;IICCepTaIJ;IIOHHOrO HCCJie,IJ;OBaHII51. 

I10Ka3ornaeTc5I, 1:1To cTpyKTypa BbICOKOIIJIOTHOii ceTH 11HTepHeTa Beiueii orrpe,z::i;eMeTC51 

B OCHOBHOM HeO,IJ;HOPO.llHOH ropo,z::i;CKOH HHcppacTpyKTypoii, o6Jia,z::i;aIO:w:eii KaK 

reoMeTP111:1ecKIIH o6oeKT caMorro,z::i;o6HoIMII cBoiicTBaMII. ITpe,z::i;JIO)l(eHo rrpII 

IIJiaHHpOBaHHII ceTH y1:111ToIBaTo cppaKTaJibHbie CBOHCTBa Heo,z::i;Hopo,z::i;HOH 

IIHcppacTpyKTypoI. 

Bo BTopoii rJiaBe paccMOTPeHa MO,IJ;eJib ceTII BbICOKOH IIJIOTHOCTII B ycJIOBII51X 

o,z::i;Hopo,z::i;Hoii CTPYKTypoI rrpocTpaHCTBa oKpy)KeHII51. IlpIIBe,z::i;eHI>I rrpaBIIJia 

cpopMIIpOBa.HII51 o6JiaCTII CIIrHaJIOB II o6JiaCTH IIOMex. I10Jiy1:1eHbI Boipa)l(eHII51 ,IJ;JI51 

3aBIICIIMOCTII MOJUHOCTII IIOMeXII CIIrHaJIOB OT paCCT051HII51. I10Ka3aHO, 1:1TO ,IJ;JI51 

IIOJIHOCB513Hoii ceTII Ad Hoc rrpII pa3MeIUeHIIII ceTII II3 1 MJIH. ycTpoiicTB B Kpyre c 

IIJIOTHOCTI>IO 1 ycTpoiicTBO Ha 1 KB.M cpe,z::i;Hee paccT051HIIe OT ueHTPa 30HoI ,z::i;o y3na 

COCTaBIIT 423 , lM, a 1:1IICJIO TpaH3HTOB rrpII pa,z::i;IIyce o6JiaCTII CIIrHaJIOB R = lOM 6y,z::i;eT 

paBHO 42. YMeHbllIIIT~ 1:1IICJIO TpaH3IITOB MO)l(HO BBe,z::i;eHIIeM KJiaCTepoB, KOTOpoie 

MOryT CaMoo6pa30BaTbC51 3a c1:1eT HeO,IJ;HOPO.llHOCTH rrpocTpaHCTBa OKpy)l(eHII51 . 

B TpeToeii rJiaBe rrpe,z::i;Jio)l(eH MeTo,z::i; rrnaHIIpoBaHII51 ceTII CB513II BhICOKoii IIJIOTHOCTII, 

y1:1IITI>IBaIOIUIIH caMorro,z::i;o6HyIO CTPYKTYPY Heo,z::i;Hopo,z::i;Horo rrpocTPaHCTBa oKpy)l(eHII51, 

IICIIOJib3YIOIUIIH B KaLJeCTBe reoMeTpII1:1eCKOro cppaKTaJia KpIIBYIO rIIJio6epTa. BBO,IJ;IITC51 

IIOH51TIIe ycJIOBHOH IIIIIpIIHbI KpIIBOH, KOTopoe II03BOJI51eT MO,IJ;eJIIIpOBaTb 

pacIIOJIO)l(eHHe rrpeII51TCTBIIH B Heo,z::i;Hopo,z::i;HOH cpe,z::i;e. IlpoBe,IJ;eHO IIMIITaIJ;IIOHHOe 

MO,IJ;eJIIIpOBaHHe BbICOKOIIJIOTHOH ceTII c IICIIOJib30BaHIIeM cppaKTaJibHOH KpIIBOH 

rIIJio6epTa, IIO,IJ;TBep,z::i;IIBIIIee yMeHoIIIeHIIe B 2 pa3a 1:1IICJia TpaH3IITOB B HeO,IJ;HOpO,ll;HOH 
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cpe,n:e no OTHOIIIemuo K Heo,n:Hopo,n:Ho:H:. IToKa:mHo, qTo pacnpe,n:eneHHe ,n:JIHHbI 

MapIIIpyTa MO)l(eT MO,n:enwpoBaTbC.sI B ,n:aHHbIX ycnoBH.sIX 3KcnepHMeHTa /3 -

pacnpe,n:eneHHeM. ITpe,n:Jio)l(eHHbIH MeTo,n: nnaHttpoBaHH.sI npe,n:nonaraeT, HanpttMep, 

HCTIOJib30BaHHe nrraHa ropo,n:CKOH 3aCTPOHKH B KOTOpOM <lJpaKTaJibHa.sI KpHBa.sI ( c 

ycJIOBHOH IIIHpHHOH) MO,n:enwpyeT npeTI.sITCTBH.sI, BbI3bIBaIOI.QHe ecTeCTBeHeyIO 

KJiaCTepH3aQHIO ycTpOHCTB ceTH. 

B qeTBepTo:H: rnaBe paccMoTpeHbI npttMepbI wcnoJih30BaHH.sI pa3JIHqHbIX 

cppaKTaJibHbIX <Pwryp ,n:JI.sI npe,n:cTaBJieHH.sI npOCTPaHCTBa OKpy)l(eHH.sI BbICOKOTIJIOTHOH 

ceTH. Bb16op <iJpaKTaJibHo:H: <PwrypbI ,n:n.s1 Mo,n:enwpoBaHH.sI nnaHttpyeMoro npocTPaHCTBa 

OKpy)l(eHH.sI ceTH ocy:w:ecTBJI.sieTC.sI cpaBHeHHeM HX <lJpaKTaJibHOH H HH<lJopMaQHOHHOH 

pa3MepHOCTH, npH 3TOM QeJiecoo6pa3HO yqHTbIBaTb ,n:OJIIO nrro:w:a,n:H npOCTPaHCTBa 

oKpy)l(eHH.sI, xapaKTeptt3YIO:W:YIO cTpoeHH.sI H npoqwe npemTCTBH.sI. Pa3pa6oTaHa 

MeTO,n:HKa BbI6opa <lJpaKTaJibHOH <Pwrypbl, peaJIH30BaHHa.sI COOTBeTCTBYIO:W:HM 

anropHTMOM. 

,Z:(wccepTaQHOHHa.sI pa6oTa BbirJI.sI,n:HT KaK rrorwqHo ccpopMHpOBaHHOe H 

3aBepIIIeHHOe HayqHoe HCCJie,n:oBaHHe. ABTOpe<iJepaT npaBHJibHO OTpa)l(aeT OCHOBHOH 

MaTepwan ,n:liccepTaQHOHHOH pa60Tbl. 

ITo ,n:wccepTaQHOHHo:H: pa6oTe MO)l(HO c,n:erraTb cne,n:y10rn:we 3aMeqaHH.sI: 

1) Mo,n:enb ceTH, npe,n:naraeMa.sI B pa3,z::i:erre 2.4.1, npe,n:cTaBJI.sieTc.sI cna6o 

o6ocHOBaHHOH. 

TaK, HanpttMep, paccMaTpHBaeTc.sI 3aBHCHMOCTb 3aTyxaHH.sI cwrHana, 

H3Mep.sieMoe B ,n:E, OT paCCTO.sIHH.sI. B ,n:aHHOH 3aBHCHMOCTH HCTIOJib3YIOTC.sI HeKOTOpbie 

KOHCTaHTbl a, /3, y , qwcrreHHbie 3HaqeHH.sI KOTOpbIX He 060.sICHeHbl. 0TCYTCTByeT 

CCbIJIKa Ha HCTOqHHK, H3 KOTOporo OHH 3aHMCTBOBaHbl H He npHBe,n:eHbI 

xapaKTepHCTHKH CHrHaJIOB H KaHaJIOB, ,n:JI.sI KOTOpbIX 3TH 3HaqeHH.sI cnpaBe,n:JIHBbl. 

B 3TOM )Ke pa3,z::i:erre paccMaTpttBaeTc.sI HMHTaQHOHHoe Mo,n:errwpoBaHHe 

pacnpe,n:eJieHH.sI ypoBH.sI MO:W:HOCTH TIOMeXH B npOH3BOJibHOH ToqKe o6JiaCTH 

o6cny)l(ttBaHH.sI. Ee3 Mo,n:enwpoBaHH.sI .sICHO, qTo npw qwcne N 2 6 o,n:Hopo,n:HhIX 

HCTOqHHKOB TIOMex pacnpe,n:erreHHe 6y,n:eT yceqeHHO HOpMaJibHbIM, H 

5 



Mo.ri;em1p0Bami:e, ecTeCTBeHHO, 3TOT q>aKT rro.ri;TBep.ri;11110. Ho 11cxo.ri;HI>Ie .ri;aHHbie .ri;m1 

pean113a:r~1111 Mo.ri;en11poBaHm1 He rrp11Be.ri;eHbI. 

2) AHan11T11qecKa5I Mo.ri;enh cpopM11poBaH115I c11rHana n0Mex11 B pa3.ri;ene 2.4.3 TaK)l(e 

cna6o o6ocHoBaHa. He o6o5ICHeHo npo11cxo)l(.ri;eH11e cpopMyJI (2.9), (2.10) 11 (2.11 ). 

ITonyqeHHble pe3yJibTaTbl .ri;JI51 pacqeTa MOII(HOCT11 noMex B 3a.z:i;aHHOH TOqKe o6naCT11 

c11rHaJIOB rrpe.ri;nonaraIOT, qTo n0Mex11, BJil15IIOI1(11e Ha c11rHan, MoryT pacnonaraThC51 Ha 

pacCT051Hl111 .ri;o 500M, qTo He xapaKTepHO .ri;JI51 ropo.ri;CKOH 3aCTpOHKl1. 

0TJil1qHoe COBna.ri;eH11e Kp11BbIX Ha p11c.2.5 Ha B3rJI51.ri; peneH3eHTa o6o51CH51eTC51 

TeM, qTo CTaTl1CT11qecKOMY Mo.ri;err11poBaHl1IO 6bIJI no.ri;BeprHyT He peaJibHbIH 

cp11311qecK11:H nponecc cpopM11poBaH115I norr51 noMex, a npoBepKa rrorryqeHHoro 

aHan11T11qecKoro Bb1pa)l(eH115I. 

3) <l>opMyrra (2.13) .z:i;rr51 Bep051THOCTl1 CB513HOCTl1 y3rra np11Be.ri;eHa 6e3 BbIBO.ri;a 11 

CCblJIKl1. 

4) Tpe6yeT no51cHeHl151 yTBep)l(.ri;eH11e Ha cTp.94, qTo nyaccoHOBCKoe none 

no.ri;pa3yMeBaeT paBHOMepHoe pacnpe.ri;erreH11e y3rroB no Bce:H Tepp11Top1111. 

5) B cpopMyrrax Ha cTp. 112 oqeB11.ri;Ha rryTaH11Qa rrapaMeTpoB q 11 g 1111x 3HaqeH11:H. 

YKa3aHHI>Ie 3aMeqaHl151 He CHl1)1(aIOT o6II(ero BeCI>Ma noJIO)l(l1TeJII>Horo 

BneqaTrreH115I, KOTopoe npo113Bo.ri;11T .ri;11ccepTaQ115I E.B. ToHK11x. 

3aKJIIOqeH11e no pa6oTe 

OcHOBHbie pe3yrrI>TaThI 11ccrre.ri;oBaH115I B .ri;ocTaToqHo rrorrHOM o6oeMe oTpa)l(eHhI 

B 8 ny6rr11KaQ115Ix aBTopa 113 H11x: 4 ny6rr11Kan1111 B )l(ypHanax 113 I1epeqH5J: BAK, 3 

rry6rr11Kan1111, 11H.ri;eKc11pyeMbie B HayK0MeTp11qecKo:H 6a3e Scopus, o.ri;Ha 113 KOTOpbIX 

OTHOCl1TC51 K Q 1, .ri;pyra51 - K Q2, 1 ny6rr11KaQ115I B )l(ypHane 113 6a3hI PIDIIJ;. Pa6oTa 

rrponrna arrpo6aQ11IO Ha Me)l(.ri;yHapo.ri;HblX 11 Pocc11:HcK11x KOHcpepeHQ1151X. 

Ha ocH0BaH1111 BbIIIIel13JIO)l(eHHoro MO)l(HO 3aKJIIOql1Th, qTo npe.ri;cTaBrreHHa51 

.ri;11ccepTaQ115I ToHKl1X EBreH115I B11KTopoB11qa «Pa3pa6oTKa 11 11ccne.ri;oBaH11e MeTo.ri;oB 

nrraH11poBaHl15I ceTeH CB51311 BblCOKOH IIJIOTHOCTl1» 51BJI51eTC51 3aKoHqeHHOH HayqHo­

KBaJI11cp11KaQ110HHOH pa6oTOH, co.ri;ep)l(11T HOBbie opnrHHaJibHbie HayqHbie 

pe3yJII>TaTbl, KOTOpbie MOryT onpe.ri;eJil1Tb HOBOe HanpaBJieH11e 11ccne.ri;oBaHl15I MeTo.ri;oB 
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npoeKTttpoBamu1 BbICOKonnoTHI>IX ceTeil I1HTepHeTa Be:w;eii c ttcnoJib30BaHtteM 

cppaKTaJibHOH reoMeTpHH. ,[(ttccepTa:u:m1 IIOJIHOCTbIO COOTBeTCTByeT KpHTepmIM 

ycTaHOBJieHHbIM «TIOJIO)KeHHeM 0 nop5l):t;Ke rrpHCY)KLJ:eHH51 yqeHbIX CTeneHeH», n.9 (B 

pe.n:. TiocTaHOBJieHH51 TipaBHTeJII>CTBa P<I> OT 21.04.2016 N 335), rrpe.n:n51BJI51eMbIM K 

.n:ttccepTa:U:H51M Ha COHCKaHHe yqeHOH CTerreHH KaH.n:tt.n:aTa HayK no cne:U:HaJibHOCTH 

2.2.15 - «CttcTeMI>I, ceTH H ycTpoilcTBa TeJieKOMMYHHKa:U:HH», a ee aBTop, ToHKHX 

EBreHHH BttKTopoBttq, 3acny)KttBaeT npttcBoeHH51 eMy yqettoii cTeneHH KaH.n:tt.n:aTa 

TeXHHqecKHX HayK no 3TOH cne:U:HaJibHOCTH. 

Oqm:u:ttanbHbIH onnoHeHT 

LJ:OKTOP TeXHHqecKHX HayK, rrpocpeccop 

k If/ L----».>1qecnas rpHropbeB11q KapTaIIleBCKHii 
1%. fl- i 1 .,, ~ 

Cse.nemrn 06 ormotteHTe: 

KaprnuiescKHli B.!l'Iecnas fpttropbeBlf<!, rpa)f(,naHHH PoccttM:cKoM: cpe.nepauttH, 3acny)f(eHHbIM: pa6oTHHK CBH3H P<l>, .noKTOp 

TeXHlf<leCKHX HayK ITO CITeUHMbHOCTH 05.12.02 - «CHCTeMbl 11 YCTPOHCTBa ITepe.na1rn HHcpopMau11H ITO KattanaM CBH311)) 

(1995r.), ITpocpeccop ITO Kacpe.npe «ABTOMaTlf<!ecKoli JneKTPOCBH311» (1997r.), Jase.LzyJOmwM: Kacpe.npoM: MttcpopMaUHOHttoM: 

6e3oITacttocTH Tioson)f(cKoro rocy.napcrnettttoro yttHBepcHTeTa rnneKOMMytt11Kau11M: 11 11ttcpopMaT11KH (TifYTM). 

A.npec: yn. Jlhsa Toncrnro, .n. 23, CaMapa, 443010. 

Tenecpott: (927) 794-12-48, E-mail: kartash@psuti.ru 

Tio.r:i;rrttcb rrpocpeccopa B.r. KapTarneBcKoro y.n:ocToBep51IO 

K.3.H . .n:o:u:eHT O.B. BttTeBcKa51 
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