
OT3b!B 

Be,[(ymeii opraHI13al(l1!1 Ha ,'UICCCpHll K:11101 IOBCKH 

KoHCTaHTI1HOB!1<Ia Ha Tervry «}b;1)'1CllHC CCJa00!1ar!JXlB:1C11Hh1X OCCCI1\nlCTpH'H1h1X 

aHTCHH c KPYrJ1hiMl1 )KpaHaMH». npc:tcmiL!Cllll)'10 11a coHcKa!li!C Y'1Clloii CTCIICI!l1 

KaH,[(I1](aTa cjJI1311KO-l\IaTCMaT!1'lCCKI1X ll<lYK 110 CllCI!I1cLibi10CT51\1 01.04.03 

Pa,[(I10cjJI13!1Ka 11 05, 12,07 -- AHTCH!Ih1, CB L[ yc 1 poiic ma 11 11x I\~Xl!OJ10l"l1H. 

B coBpeMeHHhiX CI1CTC\tax pa;uJoCB51"H1 11 pa,'!IIOI!lllll1!"a!ll1!1 11CI10:1h1)'10TC51 

ai-rreHHh1, OOJia)(aJOU(I1C Ll1HpOKO~J ,lllai'Pil\l\lOii llllllflllll.lCI!liOCTYI ll llC}lXIICH 

uonyccjlcpc 11 o6ecne'!l1BaJ011!HC IIJI"llli1ii ypoBC!Jh I!TIY'IC!ll151 B llHJKil10Jo 

B 60J!blliHHCTBC llpaKT11 'ICCKI1X acno;Jb'l)"IOTC5! 

cc1a6ouanpaBJICHHhiC H3JIY4aTCJII1 c Kp)l"JJhLII "lKIXlii0\1. B Ka'ICCTBC "lKpauoB 

HCl10Jib3YIOTC5! MCTaJIJIH'!CCKI1C, 11\IIIC;[a!!Cllh!C, ll TOM 'IHCJIC I"()(\Jp11p0Bllllllb!C, 

)(11CKI1 C CMKOCTI!b!M 11\llJC)[allCOM, )[IICKII ll:l I!Cl!pcnpa'!IIOI'O H IICU)11pCl3pa4HO!O 

paJJHOIIOLIOll(aJOIHCI'O MarcpuaJia. I kc\JOTp51 11a Go:Jhii!Oc K<UWICCTBO 

Hy6:!l1KalU1H, IIOC!l5[]](Clll1b1X l1CC:JC, !0 !Ill I I: 110 c; JaOclll ill! JlllllJ !CIIII b!X all! CH II C 

H~flC)(aHCHhll\111 uo;1y1rpcnpa 'Ill 1>1 \Ill 'JKjl<lll<l~ll1, 'l~l}(a'ia OIJTI1~1Wla!UHI 

napaMCTpOB 'JTHX aiiTCIIll l!C pt:!IIC!!a. ')ro !lO \II!OI'Cl~l CB5l"la!IO C OTCY"I"CTBHC\1 

6b1CTpb1X H :.JcjHjlCKTI1Bllb!X :V!CTOJUIK alllL!fl'l21 11 Cliii!C:Olil Tllli11X C'lp)iK!)'p. [3 

)..[11CCCpTaL[I10IIliOH pa60'rC pc!llaCTOI 'l<l,'[a'Ja C03)(ai!JI5\ TaKOH \ICT0i(11KH ).(:151 

aHa.ll13a 11 Of!TI1M!13al(!111 xapaKTCpv!CTIIK l1"3:l)''!CJ\1151 li!HpOKOI'Cl 1CJacca 

CJiaOOIIal!paBJJCIII!b!X al!TCI!ll C 'Jl,pi!llll\111, KO!Ojl<l51 '.l<l'IL'\1 11CJJO;Jb3YCTC5! ,l[JI51 

paCCMOTpC!!I15! KOHKpCTII b1X ll]JH.\IC: po 1!. !lee· JI(J C llll;lC I L'.l bC l"ll)'CT 0 l!CCOillllCIIIIOH 

aKryaJibliOCTH pa60Tbl. 
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):.(nccepTaU:MOHHa5I pa6oTa cocTOMT 113 BBCL(CJIWL, qcTr,rpex pa3nenon, 

3aKmoqeHI15I 11 CITHCKa JJMTepaTypbl H3 124 I-JaMMCIIOBaJIJ!r:i:f. 06IIJ,MM 06'beM 

L(I1CCepTa[(l111 - 96 CTpaHH[(, BKmoqa5I 72 pHCYHKa. 

Bo nneneH1111 rrpHBO,L~11TC5r KpaTKa5I xapaKrepvrcTHKa ) (HccepTaiJ,HOHHoi1 

pa60Tbi, 060CHOBaHa aKTyanbiiOCTh TCMbl, riOC'raBJTCTThl OCHOBHbie 3aL(aLJ:H 

HCCJJeL(OBaHI15I, ccpopMynHpOBaHbl ll0JJO)KCHH5I, a TaK)Ke KpaTKO 113JJO)J(eHO 

conep)J(aHne pa3nenoB nMccepTaiJ.I1H. 

B rrepnoM pa3nene rrpHBOL(I1TC5r o63op acHMl rTOTHqecKHX MeTonon, 

HCITOJJb3yeMbiX L(JJ5I peUieHH5I 3aL(at.I paCCC5IIII15I 3JJeK'rpoMariii1TIIbiX BOJJH Ha Tenax 

C pe6paMI1. K 3TI1M MeTOL(aM OTHOC5fT cp11311LJ:eCKyiO OITTHKy, reoMeTpHqecKyio 

Teopmo L(HcppaKI:um, pannoMepHyro r eoMcTpHqccKyro Teopmo nHcppaKU:HM, 

paBHOMepHyro aCHMITTOTHqecKyiO TCOpY!!O ,L~I1cppaKIJ,l111, CITCKTpaJihHYIO Teopmo 

nHcppaKIJ,HH, a TaK)Ke cp113HqecKym Teopmo nMcppaKIJ,MH. ):.(aJree c Mcrronh30Bai-meM 

pa3nHqHbiX MeTOL(OB 11CCJJCL(yeTC5I paCCC5llll1e I IOJJ5! IJ,HJIY!lTJ(pHt.ICCKOH BOJJHhi Ha 

HL(eanbHO rrpOBOL(5Il[(eM rronynJJOCKOCTH H JlCHTC. llp11B0) (51TC5! aCHMITTOTYJqecKHC 

cpopMynhr nn5I pacqeTa nnarpaMMhi pacccm-m5! B rrpH6JJH)KeiTHI1 cp113MLJ:ecKoi1 

OITTHKH, cp11311qeci<OM TeOpH11 L(HcppaKIJ,HH , paBHOMCpiiOH l 'COMCTp11qecKOH TCOp1111 

nHcppaKU:MH H paBHOMepHoii acHMI1TOTHLJ:ccrwii TeopHH uvrq)paKnl1H. Pe3ym,TaThi 

pacqeTa ITO L(aHI-IhiM cpopMynaM COfJOCTaBJ!Cllhl C pe3yJibTaTaMH, ITOJiyqeHIIbiMH 

rryTeM qJ1cneHHOrO peUieHH5I 111-ITerpaiihHOI'O ypaBIICHI15! MeTO)J:OM MOMeHTOB. 

f1pHBOL(5ITC5I rpacp11KH L(HarpaMM paCCC51ll}15f L~HJTMIIL(pY!l.J CCKOM BOJ!Hbl I-Ia HL(CaJJbiiO 

rrpoBOL(5IIIJ,eii neHTe, rrocTpoer-IHhie no acHMJ ITOTvrqccKl1M tpopMyn aM, B cpamrcnvrvr 

c nYiarpaMMaMH, rronyqem-IhiMI1 rryrcM "Lfl1CJiem-roro pcmeHH5I m-nerpanhHoro 

ypanHeHH5I 11 qJ1cneHHhiM MIITerp11pomw11cM mnerpana K11 p xrocpa. Ha ocr-roBaiiMH 

rrony"LfeHHblX pe3yJJhTaTOB )_(eJJaeTC5I BhlBO,L( 06 3 KBl1BaJieHTHOCTI1 MeTO) (OB 

cp11311"LfeCKOM TeOpHH L(H<ppaK]_JHH, paBIIOMepHOM rcoMeTpnqecKOM TeOpi111 

L(HcppaK[(HH 11 paBHOMepHOM aCJ1MfiTOTHqccKOM TCOpJill·1 ,L~MCppaK]_JHH C TOqKJ1 

3peHH5I nocTnnryToii ToqHoCTM. B pe3y JrhTaTc JVI5I ) (aJthJ:-Ier:.Jrucro aHam13a ar-rTei-IH 

C MeTaiiJJH"LfeCKI1MI1 3KpaiiaMH B KaLICCTBC OCHOBITOro 13hi6HpaeTC5I MCTOL( 
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qm3H"l!ecKoi1 Teopm:I .n:mppaKUHH KaK tmH6onee y.n:o6HbiM .n:mr paccMoTpeHH5l 

TpexMepHbiX 3aJJ:a"l!. ,Il,mr aHanH3a arneHH c rronynpo3pa"l!HbiMH 3KpaHaMH s 

Ka"lJeCTBe OCHOBHOfO Bbi6HpaeTC5l MeTOJJ: KHpxrocpa. 

Bo BTopoM pa3.n:ene rrony"l!eHbi acHMIITOTH"l!eCKHe cpopMynbr .n:n5l pac"l!eTa 

JJ:HarpaMMbl pacce5IHI15l TOpOHJJ:aflbHOH BeKTOpHOM BOnHhl o6mero BHJJ:a Ha 

HJJ:eanbHO IIpOBOJJ:5lli(eM I1 rronyrrpo3pa"l!HOM JJ:HCKe, B rrpeJJ:IIOnO:>KeHHH, "lJTO OCh 

KOflbUeBOfO I1CTO"lJHI1Ka TOpOHJJ:aflbl-IOH BOflHhl COBIIa.n:aeT C OCblO JJ:HCKa. 

AcHMIITOTH"l!ecKHe Bbipa:>KeHH5l .n:n5l pacce5IHHoro rron5l orrpe.n:en5IIOTC5l oT.n:enbHO 

JJ:fl5I yrnOB s6nl13I1 I1 BJJ:anH OT OCH JJ:HCKa. ,[l,n5I OUeHKH TO"lJHOCTI1, KOTOpyiO 

o6ecrre"l!I1BaiOT aCHMIITOTH"lfeCKHe cpopMynbi, COOTBeTCTBYIOli(He pe3ynhTaThl 

cpaBHI1BaiOTC5l C pe3ynhTaTaMH, rrony"l!eHHbiMH rryTeM "lJHCneHHOfO perneHH5l 

HHTerpanhHOfO ypaBHeHH5l JJ:n5l 3aJJ:a"l!H pacce5II-II15l IIOfl5l HCTO"lJHHKa TOpOHJJ:anhHOM 

BOnHbl Ha rronyrrpo3pa"l!HOM JJ:HCKe MeTOJJ:OM MOMeiiTOB. ,[l,anee pa3flH"lJHbiMH 

MeTOJJ:aMH HCCne.n:osaHO pacce5IHI1e TOpOH~anhHOM I1 ccpepH"l!eCKOM BeKTOpHOM 

BOflHbl Ha HJJ:eanbHO rrpOBOJJ:5lli(eM I1 rronyrrpo3pa"l!I-IOM JJ:HCKe . ,[I,HarpaMMbi 

HarrpasneHHOCTI1 pacce5IHHOfO IIOfl5l, HaMJJ:eiii-IhiC IIO aCI1MriTOTH"lJeCKI1M 

cpopMynaM, COIIOCTaBneHhi C COOTBeTCTBYIOli(HMH pe3ynhTaTaMH, HMeiOli(HMI1C5l B 

nHTepaType I1 pe3yni>TaTaMH, 

HHTerpanbHOfO ypaBHeHI15l . 

aCI1MIITOTI1"lJeCKI1M cpopMynaM 

rrony"l!eHHhiMH 

Cpam-rer-me 

rryTeM "lJHCJieHHOfO perneHH5l 

pe3ynhTaTOB pacLJeTos IIO 

c COOTBeTCTBYIOli(HMH 

rrony"l!eHHbiMI1 IIpH "lJHCneHHOM perneiiHH HHTerpanhHOfO ypaBHeHH5l MeTOJJ:OM 

MOMeHTOB, IIOKa3ano, "l!TO rrpH paJJ:Hyce HCTO"lJHHKa MeHee paJJ:Hyca JJ:HCKa 

aCHMIITOTH"lJeCKHe cpopMynhi II0380fl5IIOT paCC"lJHTaTh pacce5IHHOe none 80 BCeM 

ceKTope yrnos Ha6mo.n:eHH5l, KaK .n:n5l MeTannHqecKHX, TaK 11 ~n5l rronyrrpo3pa"l!HhiX 

3KpaHOB. 

B TpeTbeM pa3.n:ene pa3BHTa5l acHMIITOTI1LJecKa5r TeopH5! rrpHMeH5leTC5l .n:n5l 

Hccne.n:osaHH5l 11 orrTHMH3aUHH .n:11arpaMM r-mrrpasneHHOCTI1 cna6oHarrpasneHHhiX 

ocecHMMeTpH"l!HhiX aHTeHH c 3KpaHaMH pa3nHLJHoro THrra. B Ka"l!eCTBe rrpHMepos 

paCCMaTpHBaiOTC5l : paMO"lJHa5l aHTeHIIa, MOHOI10flb, OTKphiThlll KOHeU Kpyrnoro 

3 



BOflHOBO)J,a H rre-craTI-Ia5I ai-ITei-IHa. f1onyLJCHbi aCHMITTOTT1'CfeCKHe cpopMynbi )J,fl5I 

)J,HarpaMMbi HarrpaBnem-rocTH yKa.3am-rr,rx ar-rrenH c MeTannM-crecrmM 11 

rronyrrpo3pa-crHbiM 3KpaHaMI1. Tio 3THM cpopMynaM rrpose)J,eHbi pac-creTbi, KOTOpbre 

COITOCTaBneHbi C qJ1cneHHbiMJ1 pe3ynhT3T3MH, HaH)J,eiiiihJMI1 C I1CITOflb30Bai-IHeM 

MeTO)J,OB MOMeHTOB I1 KOHe'C!HhiX 3JieMCHTOB. f1onyLJeiiGI aCHMITTOTJ1qeCKJ1e 

cpopMynbr )J,fl5I Ko3¢¢mJ:MeHTa o6panroro I13ny-creiii15I paMO'llHOH 11 rreqaTHOH 

aHTeHH c MeTannH-crecKHMH 3KpaHaMI1. B Ka-crecTBe npMMepa orrTMMI13aU11I1 c 

11CITOflb30BaHHeM aCHMI1TOTHqecKI1X cl)OpMyn npoBe)~ei-Ia Ol1TI1MH33U115I 3aKOHa 

pacrrpe)J,eneHH5I rrpo3paqHoCTH 3Kpauon pa3 rvt-crHoro nnm W15I yMeHbWeHmi 

o6panroro H3nyqeHI15I neqaTHOH aiiTCHJihi. Pe3ynhTaThi orrTHMH3aUHH noKa3anH, 

qTo 3HaqHTenhHOe yMeHbWei-me o6paTnoro H3ny-creH!15I B03MO:>KHO B cnyqae 

H30Tp011HOfO pe3HCTHBHOfO H aiiH30TpOllilOI'O I1IIJJ.YKTI1l3HOrO 11Mrie)J,aHca. 

B qeTnepToM pa3)J,ene npoBe; ~elihJ :)KcncpvrMel!TaJ1bHbrc 11CCJ1e)~oBaHT15I 

rreqaTHOH aHTeHHbi C MeTaJ1J1Yfl-lCCKHM I1 llOJ1YriP03pa"LIHhiM 3KpaHOM C 

I130Tp011HbiM pe3HCTI1l3IIbiM I1 3JlJ130Tp01lTlhlM HlTJWKTYI BHbiM HMlle)J,ai-ICOM. 

3KcrrepHMeHTaflbHhie )J,HarpaMMbJ HanpaBJ1eTJIIOCTI1 COITOCTaBJ1eJII,I C qJ1CJ1eJIHhiM11 

pe3ynbTaTaMI1 )],115! rreqanroi::J ar-neHHGI c MeTamm-crecKHM 3KpaHoM, a TaK)!<e c 

rronynpo3pal.lHbiM 3KpaiiOM C I130Tp011IIbJM pe3HCTI1Bllh!M H aiii130TpOriHbJM 

HH)J,yKTHBHbiM HMITe)J,aHCOM. I1oKa3aHO, q'['() OTIIOCHTCJibH35I rrorpeWHOCTb 

pacqeTHbiX )J,aHHbiX ITO cpaBI-IeHI110 C 3KC11CpHMeHTaJihHbiMI1 I-Je rrpeBOCXO)J,I1T 2 

)],13. 3KcrrepMMer-rTanbHO rroKa3aHo, LJ To upH pa)J,Myce ;wcKa R=0.8A. ynenHqerme 

o6panroro 113JIY1 IC Hl151 rroJrynpo3paqnoro 3Kpana c 

pacrrpe)J,enenHeM aHH30Tporrnoro MII)J,YKTV!BI!oro HMrre)J,anca rro cpamrenmo c 

MeTannH'CfeCKHM COCTal3n5IeT 22 )J,b. 

B 3aKmoqeHHH rrp11Be)J,CHT>I ocnoBHhlC pe3yJihTaThi pa6oThi, a TaK:>Ke 

rrpoai-Iafll13I1pOBaHhl ITYTI1 )J,aJ1hHeHlJJCI'O pa3BV!TVI5l J1 YTOqJIC1IJ15I :)TJ1X pe3yJ1hT3TOl3. 

Hccne)J,oBaHI1H , 1 rpone;_(eHHhrx Kn11ononcKI1 K.K., 

rrpe)J,CTaBn5II-OT HeCOMHei-IHhi,H TCOpCTJ1C-lCCKI1H VI rrpaKTV!"LICCKHH YII-ITepec. 

f1onyqeHHhie B )J,HCCepTaUHH MaTepHaJ!hT peKOMeii~YIOTC5f I< HCITOJ1h30l3aHJ1IO l3 
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opraHH3aiJ,I15IX, 3aHHMaiOW:HXC5I llpOCKTHpOBai-IHCM arrreHH JJ.fl5I CHCTeM 

paJJ.HOCB5!3H :a paJJ.HOHan:araiJ,HH, B l.Jacn-rocTH, CHCTeM f J [OIIACC 11 GPS. 

B MecTe c TeM no JJ.MCcepTaiJ,HH Mmr<rro BhiCKa3aTh p5I)~ 3aMeLiarmM:: 

1. HeJJ.OCTaTOl.JHO BHHMai-II15I y JJ,cnc11o MO)J.CJlY! lro;rynpo3pal.!IIoro 3Kpar-ra, 

I1CI10flb3YIDW:eH JJ.BYCTOpOf-IHHe HMflC,J:(aiiCllhle rpaliHLillbiC ycJIOBI15l. ,lJ,mr p5I ,Z:(a 

I13BeCTHbiX rronyrrpo3pal.!HbiX CTPYKTYP orm HMeiOT BHJJ., OTJmLiarow::aM:c5I OT 

rrcrronb30BaHHoro B pa6oTe (eM. KmnopoBHl.J M.I1., !\crpaxan M.I1., AKHMOB 

B.IT. , <DepcMm-r f.A. 3nernpoJJ.HHaMHKa ceTt-IaThiX CTPYKTYP· M.: PaJJ.HO H CB5!3b. 

1987.) 

2. B pa6oTe I-IeJJ.OCTaTOl.JHO o6cy)K~aeTc5I cpH3wrccKa5I H Texr-ronorwrecKaH 

peam13yeMOCTb CI1HTe3HpyeMbiX rronyllp03paYllbiX pC311CTl1BHhlX H peaKTHBIIbiX 

3KpaHOB. 

3. B pa3JJ.ene, rrocnmiJ,ei-IHOM netranrofi arncrme, pacrronmr<em-rofi Ha 

3KpaHaX pa3HbiX BMJJ.OB, He paCCMO'l-pell Ba)KilhiH BOripOC 0 Bfll15IHHI1 ITa 

K03cpcpHll,HeHT o6paTHOrO H3nyl.JeHl15I uapaMeTpOB aHTCllllbl. 

4. B TeKcTe JJ.HccepTall,HH H awropecpepaTa \.faCTO BCTpel.laeTcH TepMHII 

11
Il3Tl.J- aHTei-IHa

11
• Jryl.Jllle I1CI10flh30BaTh ll pHIIHThiH B pycCK05I3hJtnTOH mnepaTypc 

TepMHH nel.JaTI-Ia5r ar-ner-ma :an11 aHrnmi3hJlHfbiH TepMYIII patch ar-ITCHHa. 

0TMeLieHI-Ibre 3aMeLiai-IH5I He HOC5IT npYIHIJ}nmanr,noro xapaKTepa 11 He 

BflH5IlOT Ha JJ.OCTOBepHOCTb I1 3IIaLIHMOCTh nonytJCI!HhiX pC3YJihTaTOB l1 BhlBOJJ.OB. 

OcHOBHbie pe3ynbTaTbi JJ.Y!CcepTaiJ,YIH - ony6JmKoBaHhl. ABTopecpepaT npaBHJihi-ro 

oTpa)l(aeT coJJ,ep)Kar-me JJ.YICcepTaiJ.YIM. 

,lJ,YiccepTall,H5I K . K. KnHOHOBCK VT 5IBJ151CTC5I 3aKOTP--rcrrrJoJ.i naytJIIOH pa6oToH, 

YJJ.OBneTBOp5IeT Tpe6onai-IH5IM, 1IpeW>HBJI5I CMhiM K Kaii,UM J ~aTCKYIM JJ.MccepTaiJ,H5!M , a 

anTop 3acny)l<l1BaeT npHCY)l(JJ.eiiYI5l yy CHOH cTener-m I<ai-l JJ.YIJJ.aTa cpi13HI<O

MaTeMaTHtJeci<HX Hayi< no crreiJ,HaJlbllOCT5IM 01 .04 .03 «PaJJ.I10cpi13HI<a» l1 

05.12.07- «AHTeHI-Ibi, CBq ,YCTpOHCTBa i1 HX TCXHOJlOI'ldH». 
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0T3biB o6cy:>K)],eH r-m 3acenaHHH oT,r(ena OP-2 OAO MKE «KoMrrac» 14 Ma51 

2015 r. 

HaqanbHHK oTnena OP-2 
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J 'y . ~ I 
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