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OO0mas xapakTepucTHKa padoThl

AKTyaJ’leOCTb TEMbI

AxtuBHBIe snpa Tamaktuk (ASl) — neHTpanbHBIE O00NACTH TAaNTaKTHK,
¢u3MdecKne MpoIEecCch B KOTOPBIX COMPOBOXKIAIOTCSA BBIACICHUEM OONBIIOTO KO-
JIUYECTBA YHEPTUH, KOTOPOE HENb3sI OOBSICHUTH aKTUBHOCTBIO 3BE3HON M Ta30BOM
cocraBmsomei [1]. ASDT m3mydaroT BO BceX [uana3oHax 3JIEKTPOMArHUTHOIO
CIIEKTpa U, BO3MOXKHO, SIBIISFOTCS MCTOYHHKAMH BBICOKODHEPIETHYHBIX (OOJbIIe
10'2 5B) meitrpuno [2-5]. UsnyueHue 3THX 0OBEKTOB MMEET MPEHMYLIECTBEHHO
HETEIUTOBYIO TIPHPOTY, Ha YTO yKa3biBaeT ¢opMa WX crekTpa (Harmpumep, [6]).

ITpumepro 10% — 15% AT saBnstorcs paauorpoMkumMu [7]. OHE HaMHOTO
spye B pajuojanana3oHe, 4eM B onTudyeckoM. CormacHo yHU(HIMPOBaHHOW Mojie-
mu [8], B EHTpe TaKMX aKTUBHBIX sIEp HAXOOUTCS CBEPXMACCHBHAS YEpHAs IbIpa,
OKpY>XCHHAsI aKKPEIMOHHBIM IFICKOM. BemmiecTBo IucKa, Tepss YIJIOBOM MOMEHT
BCJIEICTBHE TYpOYJICHTHOCTH HIIH BSI3KOCTH, ITaIaeT Ha YEepHYIO AbIpy. B Hemocpen-
CTBEHHOW OMM30CTH OT TOPU30HTA COOBITHH 00pa3yrOTCsi OUIOISPHBIC UCTEUECHUS
I1a3MbI (IKEThI), OPUCHTUPOBAHHBIE BAOJIb OCH BpallleHUs aKKPELIMOHHOTO JUCKa
WM YepHOU JBIPBL. BemecTBo B HUX YCKOPSCTCS O PEISATHBUCTCKUX CKOPOCTEH,
Ha 9YTO yKa3bIBaeT BHIMMOE CBepXcBeToBoe nBmxkeHue [9; 10], Bricokme (Memm-
aHa ~ 10) momnep-¢paktopsl [10-12] u spKocTHBIE TemmepaTypsl (mo 101013
K) [12-14], a Taxke Mayble yIIIbl packpbiBa BeIOpocoB [15]. Ilpu sTom mpouecc
(OpPMHUPOBaHMSL M YCKOPEHHUS JDKETOB JI0 KOHIIA HE M3y4eH. TeopeTHuecku ObLIO
MIOKA3aHO, YTO YCKOPEHHE MOXKET IMPOMUCXOAMTH 33 CUET SHEPIHMU M YIIOBOIO MO-
MEHTa KePPOBCKOM YepHOM IbIphl [16] mnM akkpeunoHHOro aucka [17].

K pamuorpomkum AT, B yacTHOCTH, OTHOCATCS Onazapsl. OHU BKITIOYAIOT B
ce0s KBazaphl ¢ MJIOCKUM CHEKTpoM U o0bekThl Tuna BL Lacertae (manee mnamep-
THIb!). OTIMYUTENTBHON 0COOEHHOCTBIO JIALIEPTUJL SIBISIETCS OTCYTCTBHUE CHIIBHBIX
SMHCCHOHHBIX M a0COPOIMOHHBIX JMHUI B ontuueckoM criekrpe [18]. Ctpyu kBa-
3apoB M JIAEpPTUA UMEIOT Mainblii yron (< 10°) ¢ sydom 3penus (Hampumep, [12;
19]). KBazapel THIIMYHO HAXOMATCSA Ha OOJBINUX KPAaCHBIX CMEIIECHHUSIX (MenuaHa
~ 1.5) [20]. DT0 MO3BONAET CUYUTATH, YTO UX MOJIOKEHHE Ha HeOE MPaKTUIECKU HE
MEHSIETCS CO BPEMEHEM, IT0ITOMY 3TH OOBEKTHl MOXKHO HCIIOJIb30BaTh B KauecTBE
OIIOPHBIX MCTOYHUKOB HEOECHOW CHCTEMbI KOOpPAWHAT.

MexnayHaponnass HebecHas cucrema otcuera ICRF3 [21] mocTtpoena Ha
HM3MEPEHUSX MOJIOKEHIH KOMIIAKTHBIX BHETAJAKTUIECKIX PAaJHOUCTOYHHKOB METO-
namu paguouHtepdepomerpun co ceepxminHHbME 0a3amu (PCIB). DToT moaxon
Ob11 IpetoxkeH B 60-e roxsl nponutoro Beka JI.U. Marseenko, H.C. KapaanieBsim
u ['b. Hlonomunikum [22] ¥ B HacTosIIee BpeMs MO3BOJISIET U3MEPSATh aOCOIMFOTHBIC
MOJIOKEHUS] UCTOYHUKOB € TOYHOCTBIO 10 ~ 30 MuKpocekyHa ayru [21]. B om-
THYeCKoM auarnazoHe cpaBHUMOU ¢ ICRF3 To4HOCTBIO, HO 3HAYUTENHLHO OOJBIICH
MJIOTHOCTBIO HCTOYHUKOB 00OmafgaeT cuctema otcueta Gaia-CRF2 [23], mocTpoeH-
Hasl IO U3MEPEHUsIM KOOPIUHAT NPHUMEPHO MOJIyMUIUIMOHA KBa3apOB KOCMUYECKUM
testeckonioM Gaia EBponeiickoro KOCMHYECKOTO areHTCTBa, KOTOPBIi OBbUT 3alyIleH
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Ha opbuty B 2013 romy [24]. IlepBoe cpaBHEHHE MTOIOKEHUH aKTHBHBIX S/IEp, OIIpe-
JICTICHHBIX B PaJHO- M ONTHYECKOM JHAIa30HaX, 0Ka3aJ0, YTO A OOIBIIMHCTBA
HCTOYHUKOB 3TH KOOPAMHATBHI COBHAJAIOT B MpeesiaXx OUIMOOK W3MEpEHHi, OiHa-
ko st mpuMepHO 5% (= 110) 0OBEKTOB CYNICCTBYIOT 3HAYUMBIC CIABHUTH MEKIY
nByms nonokeHusimu [25] (cnBuru PCIB-Gaia). B pabote [26] Obuio mpoBeze-
HO CpaBHEHHE KOOPAWHAT aKTHUBHBIX sAnep w3 Karaimora Gaia Data Release 1 ¢
KOOpAMHATaMHU M3 Haubojee MOJHOTO Ha TOT MOMEHT Karajora abCOIIOTHOH acT-
pomerpuu, nocrpoernoro no PC/Ib-nabnronenusM, Radio Fundamental Catalogue
(RFC) 2016¢'. Dror ananus obHapyxun okono 400 0ObEKTOB, UMEIOMIMX 3HAYH-
MBbIE CABHTH TooxeHui. [Ipu ucronp3oBanun karanora Gaia Data Release 2 [27],
cozepxartero noutn Ha 50% Oonble NCTOYHWKOB M TOYHEE M3MEpEHHBIE I0JIO-
xkenwst, 1 RFC, moctpoennoro no PCJIb-naGmroneHusM, 1011 aKTUBHBIX SIIEp CO
3HaYUMBIMH PaJNO-ONTUYECKUMH CIBUTAMH IIOJIOXKEHUIH BO3pOCiIa A0 NMPUMEPHO
9%, uto cocrasiser okoio 900 oobekToB [28]. OObsicHeHHE ATOTO (PeHOMEHA KpH-
THYECKH BaKHO JUIsl (PU3NUECKOH Moneny BHyTpeHHUX obiactedd ASII.

Uzobpaxkenns1, moctpoeHable Ha ocHOBe PCJ/IB-HaOMIONeHUH, MOKa3bIBAIOT
CTPYKTypy MCTOYHHKA Ha mapcekoBbIX MacmTabax. PCIB-morutopunr ASI mos-
BOJSIET TOCTPOUTH YCPEAHEHHBIE IO 3M0XaM W COBMEIIEHHBIE MO IIOJIOXKEHHIO
PCIib-aapa (cTexoBble) KapThl pacHpeneleHrs MOJTHOM MHTEHCHBHOCTH IO 00b-
exty. PCIIb-s1po sBisieTcs sIpKUM, YaCTHYHO ONTUYECKH TOJICTBIM HayalloM CTPYH
W, KaK TpaBWIO, NPEICTABIAET co00i Hambosiee SPKYI0 KOMITAKTHYIO JIETalb Ha
PCb-kapre. Ilpu Bo3pacTaHuu MHTEpBala BPEMEHH, KOTOPBIM MOKPHIBAIOT 3I10XU
HaOJIO/IeHNsI, ITMPHUHA BEIOPOCA, BOCCTAHABIIMBaeMas Ha CTEKOBBIX H300paKCHHMSIX,
yBenuuuBaerca. B pabore [15] 6bu10 00HAapYXEHO, YTO MPH BPEMEHHOM IOKPHI-
THH B LIECTh JIET U 0OoJiee HAa TAKUX KapTax TUIWYHO MPOSBISETCS MOJHAS IIUPUHA
BHYTPEHHHUX 00JIacTel CTPyH, AETEKTUPYeMasi B TIOJTHOM MHTEHCUBHOCTH. CTEKOBBIC
N300paKeHNS TIOJTHOM MHTEHCHBHOCTH MCIOJNB3YIOTCSA JUISl M3YyUCHUSI CTPYKTYPHI
BEIOpOCOB, Hampumep, Gopmsel cTpyu [29; 30] wmm yrma ee packpsiBa [15]. Ak-
TyaJbHBIM BOIPOC O KOH(UTypalWyd MarHUTHOTO MOJS B JDKETE Ha MapCeKOBBIX
MacmTabax [31; 32] MOXHO HCCIIEIOBATh C TOMOIIBIO CTEKOBBIX KapT, MOKa3bl-
BAaIOIIMX YCPEAHEHHOE paclpeseleHue JUHEHHON MOoNsIpu3aluy BAOIbL U MONepeK
ctpyu [A2, A3].

PC/Ib-nanHble Taxke HCHONB3YIOTCA MU HUCCIEAOBAaHUS IEPEMEHHOCTH
nuHelHo-Tonspu3oBanHoro m3nydenus ASD (mampumep, [33; 34]). IpuuuHoii
HM3MEHEHHUs CTETEeHU MOJIPU3AIMK U €€ HalpaBieHHUs (TO3UIMOHHOTO YITA 3JIeK-
TPUYECKOTO BEKTOpa) B BHIOPOCE MOXET CIIYXKHTh JBM)KEHHE SPKOW NeTanu Io
BHHTOBOW TPacKTOPUU B MarHUTHOM IOJE CIIHPANbHON KOH(urypanuu [33] wim
pacmpocTpaHeHIe KOMIOHEHTHI BIONb U3ruda mketa [35; 36]. Takxke B padote [37]
OBIIO MPEIOKEHO WHTEPIIPETHPOBATh M3MEHEHNE HANpPAaBICHHS MOJSIPU3ALUH Ha
~ 180° B 6mazape OJ 287 Mopenbio JKeTa C MOCTOSHHON MONApHU3aLUe U IBYMs
MIOCIIEIOBATENIbHBIMHU BCIIBIIIIKAMH, Y KOTOPBIX BEKTOPHI MONAPH3ALUU BPAIIAIOTCSA
B NPOTUBOMOJOKHBIX HalpaBlIeHUsAX. [lepeMEHHOCTh MOISpU3ALUU TAKKE MOXKET

'http://astrogeo.smce.nasa.gov/
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BO3HHKATh U3-3a TEOMETPHUIECKHX 3(P(HEKTOB, TAKUX KaK H3MEHEHHE JJOTUICPOBCKOTO
yCUJIEHHS BCJIEACTBHE NPELECCUU BbIOpOCA, MarHUTO-THAPOIUMHAMUYECKUX BOIH,
pacnpoctpassonmxcsa B crpye [38; 39], typOynentnoctu [40] uau oTpaxars mpo-
CTPaHCTBEHHO-BPEMEHHYIO 3BOJIIOIUI0 MarHUTHOrO moins [A3].

W3yuyeHne NEepeMEHHOCTH JIMHEHHOM MOJApU3alMU IApPCEKOBBIX JIKETOB
SIBJISIETCSI  aKTyalIbHbIM, ITIOCKOJIbKY CIIOCOOCTBYET MOJy4eHHI0 HH(oOpManuu o
(U3MYECKHX YCIOBHIX BO BHYTpeHHUX 00aacTax ASII, a MMEHHO N03BOJISET HUccie-
JI0BaTb U3MEHEHUE HANPABIECHUS U CTENEHU YHOPSIOYEHHOCTH MATHUTHOTO TOJIS,
CBOIicTBa TypOyJICHTHOCTH M HEIPO3PaYHOCTH M3IydeHUs Mma3Mel. CpaBHUBAS pe-
3yJIbTaThl AHAJIKU3a C NMPEICKa3aHUAMHU PA3IUYHBIX MOAEIEH MEPEMEHHOCTH, MOXKHO
OTIPENeNUTh, Kakue (GU3NUECKUe POLECCH MOTYT OBITh MPUYMHON ITHX BapHaLUil.

Heab padoTbl

OCHOBHOW LIEJIBI0 JTaHHOTO HCCIICJOBAHUS SBISIETCS W3y4YeHHE KOHQHTY-
palMy ¥ CTENEHU YHOPSIOYEHHOCTH MArHUTHOTO IO PENATUBUCTCKOW CTpyH
aKTHBHOTIO siZipa TaJIAKTHKH, a TaKKe M3MEHEHHS CO BPEMEHEM 3THX XapaKTepH-
CTHK TOJISI BIONb M IOMEPEK CTPYH.

Jlnist 3TOTO OBIIM MOCTABJIEHBI M PEIICHBI CIEAYIOINE 3a0a4u:

— aHamU3 BKJIAJa PEISITUBUCTCKOTO JIKETa, AKKPEIMOHHOTO MAUCKa, MOo-
JSPHBIX M SKBaTOPHANBHBIX OONacTe paccessHUsl M3IYYeHHs, a TaKKe
MBIJIEBOTO TOPA B MHTETPANIbHYIO ONTHUYECKYIO nomspusanuio ASAI Ha oc-
HOBE OITyOJIMKOBaHHBIX JIaHHBIX;

— HCCIIEOBAHUE HAIIPABJICHUS U CTEICHU MHTEIPAIBLHOM ONTUYECKOM JIu-
HeiHol nonsipuzanmu AT, y KOTOpbIX HaONIOMArOTCS 3HAYUMBIE CIBHIH
PCb-Gaia,

— noctpoenue PC/Ib-kapT nepeMeHHOCTH CTENIEHU U HalpaBlICHUs JIMHEH-
HOM TMOJISIPU3AIUU, @ TAKXKE CTEKOBBIX KapT MOJIHOM M TOJAPU3AIIMOHHOU
HWHTCHCUBHOCTH, CTETICHH M HaIpaBICHUS MOSIPU3AIIH, KapT MEIUaHBI IO
3M0XaM MOJISIPU3AIMOHHON MHTEHCUBHOCTH U CTENEHU MOJSIPU3ALMU IS
BbIOOpKH 13 436 ASI Ha wactore 15 I'T'n;

— HCCIEeI0OBaHUE TIEPEMEHHOCTHU HAIPABICHHUS MOISAPU3ALUHY SIEP U HUKETOB,
KaK IIeJIoro, WUCTHonb3ys nocrpoeHHble PCIIB-kapTel COOTBETCTBYIOMIETO
pacmpenenenus Ha gactore 15 I'T;

— aHaJU3 3BOJIOIMM NEPEMEHHOCTH CTEICHH M HalpaBlIeHHs MOJSIPU3AINH,
Me/IMaHbl CTEMEeHU MOJSAPU3ALMK 10 3I0XaM, CTEKOBBIX paclpeesIeHHH
CTENIEHH MOJSPU3alNHY, €€ HAPABICHUS, MOIAPU3aAUOHHON UHTEHCUBHO-
CTH BJOJIb W TIOTIEPEK XPeOTOBOW JIMHUY JKETA, UCIIONb3Yys IIOCTPOCHHBIC
PC/Ib-kapth! Ha gactoTe 15 I'Tn.

Hay'maﬂ HOBHU3HaA

Hayunas HOBU3Ha pe3y/bTaToB, MOJNydYeHHBIX B ITaBe 1, 3awirodaeTrcs B
TOM, YTO BHEpBbIe ObUIM BbIAETCHB! ASI[T ¢ SPKUM NPOTSHKEHHBIM ONTHYECKUM
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BEIOPOCOM C HWCIOJNB30BAaHWEM JaHHBIX O JIMHEHHON IONpPH3alMd B OITHYE-
CKOM JTMAIla30HE W PaIHO-ONTHYIECCKOM CABHIE MOJOKEHUH. Takke BIepBble Oblia
MoJy4YeHa WHGpOPMAIUs O KOHQUTYpAIlMK MAarHUTHOTO TOJIS B CTPYC Y TaKUX HC-
TOYHUKOB. AHaJHU3 MOJSPU3AUOHHBIX XapaKTEPUCTUK Yy Pa3IUYHBIX KOMIIOHEHT
aKTHBHOTO sJpa IMOKa3all, 4To y OJia3apoB OCHOBHOW BKJAJ B CTCIICHb OITHYC-
CKOH MONSpHU3alliil BHOCUT CHHXPOTPOHHOE M3IyUEHHUE PEIATHBUCTCKOTO BEIOpOCa.
3TO Aan0 BO3MOXXHOCTH ONPEACTHTH JOMUHUPYIONNA NCTOYHUK ONTHYECKOTO H3-
JydeHus: y 00beKToB co 3HauuMbiMu criBuramu PCIIb-Gaia, a Takxke poOBEpHUTH
U TONTBEPJUTH THIOTE3y O TOM, YTO CMEIECHHE, TPU KOTOPOM TMOJOKEHUE, U3-
MepseMoe Gaia, HaXOmUTCs HUXKe MO cTpye oTHocurenbHo PCJIb-monoxenus,
00YCIIOBIICHO MPOTSXKCHHBIM ONTHYCCKUM JDKETOM, a CIBHT B MPOTHBOIIOIOKHOM
HaTpaBJICHIH — TOMHUHHPOBAHMEM AaKKPEIIMOHHOTO AWCKA B TIOJHOM OITHYECKOM
m3nydeHnu [41].

Haydunas HOBM3Ha HCCIIEIOBaHHWS, ONMMCAHHOTO B [7aBe 2, COCTOMT B TOM,
YTO BIIEPBbIC MPOBOJUTCS MAaCCOBBIM aHAIN3 MEPEMEHHOCTU JIMHEWHOW MOJSApH-
3alMK, MEIUAHHOW MO 3M0XaM CTENEHH MOJSPU3AIMH, CTEKOBBIX pacHpeeieHuit
CTCTICHH, HAINPABJICHUS W MHTCHCUBHOCTHU IMOJSPU3AIUH PEISITUBUCTCKUX BEIOPO-
coB ASIT Ha mapcekoBbIx Macimtabax Ha gactore 15 I'Tu. Mcnone3oBanne JaHHBIX
MoruTopuHTOBOH mporpaMMbl MOJAVE (Monitoring of Jets in AGNs with VLBA
Experiments)? [42] u apXxuBHbIX Habmonenuii Ha VLBA ¢ 06IIHM BpeMEHHBIM HH-
TepBaJIOM 110 24 JIeT U I0CTaTOYHO BBICOKOH JUIsl OTCIIEKMBAHHU MOP(HOIOTHIECKUX
U3MEHEHUN CKBa)KHOCTBIO JaJI0 YHUKAJIbHYIO BO3MOXKHOCTH OLICHUTH TMEPEMEH-
HOCTP TIOJIPH3AaLlMU U €€ YCPEHHEHHBIC TI0 AMO0XaM XapaKTePHCTUKHU, a OoibIioe
KOJIMYECTBO MCTOYHHUKOB — IOJYYHUTH CTATUCTHYICCKHU 3HAYMMBIC PE3YIBTATHl O ee
CBOHCTBax. B dWacTHOCTH, OKa3aloCh, YTO HANpaBICHHE MOJIIPH3ALUU B JKETAX
AT ropasno Gonee crabunbHoe, yeM B PCJIb-saapax.

Hay!maﬂ U NMpakTUH4eCKast 3SHAYUMOCTb

Pesynpbrarel, onucannbie B [71aBe 1, COBMECTHO ¢ mpeAbIAyIIUME paboTaMu
o JaHHoU TeMe [28; 41], MOKa3bIBAIOT, YTO HAOIIONCHHS B HECKOJIBKUX JUANa30Hax
AJIEKTPOMArHUTHOTO CIEKTPa, B JAHHOM CIIy4ae B Pajuo- U ONTUYECKOM, MO3BOJISI-
IOT HCCIENOBATh CTPYKTYpY U (PH3MUYCCKUE YCIOBHS B CHCTEME «aKKPEIHOHHBIN
IUCK — JDKET». DTO TOAYEpKUBACT HAYYHYIO 3HAYMMOCTH MOTOOHBIX HCCIIENOBA-
HUM U CIY’)KUT MX MOTHBAaIUEH.

Pe3ynbrarel aHanmm3a NMEpeMEHHOCTH JIMHEWHOHW TONSpHU3alMd U €€ YCpel-
HEHHBIX TI0 31I0XaM 3HA4YeHWH B JPKETaX MOJMydYeHbl HA OCHOBE OOraroro HaoIio-
JIaTeJIbHOTO MaTepuana, HaKOIUICHHOTO B paMKaX CaMOro KpPYyIHOTO IIpOoeKTa IO
uccnenoBanuio AT (MOJAVE), a moromy sBISIOTCS 3Ha4MMBIMH Jisi Oojee
DIyOOKOTO TIOHUMAaHHUS CBOWCTB MAarHUTHOTO TIOJISI B PEJSTUBUCTCKUX CTPYSIX U
YTOYHEHHS MOIEINEH HKETOB.

2https://www.cv.nrao.edu/MOJAVE
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JlocToBepHOCTD Pe3yJIbTATOB

J10CTOBEpHOCTH pe3ybTaTOB HCCIIEOBAaHUSI OCHOBBIBACTCS HAa HCIIOIB30Ba-
HUHM IaHHBIX HAOIIONCHUH, IOy Y€HHbBIX HA HHCTPYMEHTaX MHPOBOTIO Ki1acca U Tpa-
JTUIMOHHBIX METomax oO0paboTku maHHBIX. [lodydeHHBIE pe3ynbTaThl MPOBEPSIINCH
C TIOMOIIBIO CTAHAAPTHBIX CTATUCTHYECKUX MOAXOI0B, HAIIPUMED, PAaHIOMHU3AI[HOH-
Horo tecta [43], Oyrcrpana [44] 1 Monre-Kapio monenupoBanus. /locToBepHOCT
JIOIIOJIHUTEJIHO 000CHOBaHa arpodarnyeil OCHOBHBIX PE3y/IbTaTOB Ha HayYHBIX KOH-
(epeHINSIX U CeMHUHApax, a TAKXKE NX MyONInKanue B MeKTyHAPOIHBIX JKypHaIax.

MeTomosiorusi 1 MeTOAbI HCCJIETOBAHUS

B nannoii pabore xaprorpadupoBanue PCJ/Ib-nannbix ASIT npoBoxmiiocs ¢
nomouibio crangaptaoro Mmeroga CLEAN [45], peanuzoBannoro B nakere DIFMAP
[46]. Ycpennenue crenenu noispuzaund B [71aBe 1 BBINOMHSIOCH ¢ UCIIOIB30BaHU-
€M MeTOa MaKCHMaJIbHOTO Ipasaononodus [47]. [lomHas momepedHas CTpyKTypa
PENATUBUCTCKOTO JDKETa B IIOJIHOW MHTEHCHBHOCTH BOCCTAHABIMBANACH C ITOMO-
IIBI0 METOJIa CTEKUHTa (MIPOCTPAHCTBEHHO-BpeMeHHoro ycpenHenus) [15]. Taxxke
IIpU aHAIM3€ JAaHHBIX NMPUMEHSUINCH KoppenauuoHHslil TecT Kennanna [48], cratu-
cTrueckuil Tect AHnepcona-/lapnunra [49], OyrcTpan [44] U paHIOMH3AIMOHHBII
TecT [43].

Anpodanusi pe3yJbTaToB

PesynbraTel mpencTaBIsIIMCh HA CIEAYIOIIUX POCCHHCKUX W MEXIyHapou-
HBIX KOH(EpEeHIHSX:

— XXXVI Bcepoccwuiickast koH(pepeHIUsT «AKTyalbHble MPoOiIeMbl BHETra-
JaKTH4YeCKoll actpoHoMum», Ilymuno, 24-27 anpens 2019 .

— «A Centenary of Astrophysical Jets: Observation, Theory, and Future
Prospects», obcepBaropust Jxoapemn bank, BenmukxoOpurtanus, 23-26
ntonsg 2019 .

— XVII Kongepenuust mononpix yueHbix «DyHIaMeHTaNbHbIE U MPUKIA-
HbIC KOCMHYCCKHE HccieqoBaHus», MockBa, 30 ceHTOps — 2 OKTIOps
2020 .

— 63-1 Beepoccuiickas HayuHast koH(epenss MOTU, Mocksa, 23-29 Ho-
s6pst 2020 1.

— «Extragalactic jets on all scales — launching, propagation, terminationy,
letinens6epr, ['epmanus, 14-18 uronst 2021 . (oHnaiin).

— EVN Mini-Symposium & Users Meeting, Kopk, Upnanaus, 12-14 nrons
2021 1. (oHnaitH).

— Bcepoccuiickas actporomudeckas koHpepennus 2021 roma « ACTpoHOMES
B 310Xy MHOTOKaHAJIBHBIX HCCIe0BaHUI», MockBa, 23-28 aBrycta 2021 1.

— 64-s1 Bcepoccuiickas Hayunast koH(pepenuuss MOTU, Mocksa, 29 Hos0-
ps — 3 nekabps 2021 .
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— 15th EVN Symposium & Users Meeting: Providing the Sharpest View of
the Universe, Kopk, Upmanmus, 11-15 urons 2022 r.

OcHOBHBIE pe3yJabTaTbl, BLIHOCUMbIC€ HA 3alIIUTY

1. UccnenoBaHbl HapaBIEHUE U CTEIIEHb ONTUUYECKOH MMHENHOH momspu3a-
mun y 287 AT co 3naunmmbivu capuramu PCIAB-Gaia. [lonydeHo, 9T0 0OBEKTHI
CO CABUTAaMH BHHU3 IO CTPye MMEIOT 3HAUMMO OOJBIIYIO0 CTENEHb MONAPU3ALNN
(Memmana 4.7%), 4eM HCTOYHHKH C MPOTHBOIIOJIOXHBIM HAIPABICHHEM C/BHTA
(Menuana 1.2%). D10 00YCJIOBIEHO TEM, YTO CIOBUI BHH3 IO CTPYE MPOMCXOIUT
U3-32 MPOTSHKEHHOIO ONTHYECKOTO BBHIOPOCA, @ CMEIIEHHE B IPOTHUBOIOJIOKHYIO
CTOPOHY — H3-3a JOMUHHPOBAHUS aKKPELMOHHOTO AMCKAa B IOJHOM ONTHYECKOM
n3TydeHnd. Takxke oOHapyXKeHO, YTO y OOJIBIIMHCTBA MCTOYHHKOB CO CIBHUTaMH
BHU3 110 BEIOPOCY HAIIPaBIEHHE ONTUYECKOH MONAPHU3AIN COHAIPABICHO C BEIOPO-
COM, 4TO SIBIISIETCA yKa3aHHEM Ha KpyIHOMAacIITaOHOE TOPOMAAIBLHOE MarHUTHOE
1ojie CTPYH.

2. Anamu3z PC/Ib-kapT pacnpeneneHuil yCpeAHEHHO! 110 3110XaM CTEIEeHH JIU-
HeitHo# momspu3aryu 436 AT B pagnonnamasoHe Ha yactore HabmroneHus 15 T
MOKa3ajl €€ 3HAa4MMBI POCT BHM3 MO CTPye, TUmu4HO Ha 12% (B CpeaHeM OKOJIO
2%/Mcek myrn). ITO MOXKET ObITh BBI3BAHO TaKUMH 3()(PEKTaMH, KakK yKpyUCHHE
CIEKTPAJILHOTO HHJEKCa, OCNIabJeHue YIapHBIX BOJH M YMEHBIICHHE AEMOJSIpU-
3aIiK, TOPOXKICHHOH (hapaseeBckUM BpamieHueM, ¢ paccrossaueM ot PC/Ib-sapa.
VCTaHOBIIEHO 3HAYMMOE BO3pacTanue, THIHYHO Ha 20%, CTeneHH JTMHEHHOMH Imo-
JSpU3anMN K Kparo CTPYH, a TaKKe aCHMMETPUYHOCTh MONEPEYHBIX MPOpHUIeH
MTOJISIPU3AIIOHHON MHTEHCHBHOCTH M CTENCHH MOJIPU3AINH. JTO yKa3bIBaeT Ha
TOPOHJAJILHYIO WM CIUPATBHYIO KOH(QUTYpalnIo KpyITHOMACIITaOHOTO MarHUTHO-
ro mojsi BeIOpoca.

3. HccnenoBanue crexkoBblx PCIIb-kapT HampaBieHUsl JIMHEHHOW MHOJSpU-
sanmu 436 ASIT Ha yacrore Habmomenus 15 I'T'm mokasano, 4ro HaOIIOLAIOTCS
TPH OCHOBHBIE XapaKTEpHBIC paclpenesieHus: 1) MpenMyIIecTBEHHO BIOJIb Xpeo-
TOBOI JIMHMU B IpeAeiax IEHTPAJIBHOIO KaHala CTPyH (THINUYHO UL JIAEPTH),
2) OpTOroHaJIbHO BBIOPOCY IO BCel ero mupuHe (THITUYHO IS KBa3apoB U payo-
rajlakTHK), 3) C MOCTEIIEHHBIM OBOPOTOM AJIEKTPUYECKOTO BEKTOPA OT JIOKAILHOTO
HalpaBJIeHHUs BEIOpOCA B IIEHTPAILHOM KaHAJIC K TIOIIEPEYHOMY Y €ro Kpas (THIHd-
HO 1715 kKBa3apoB). IIpu 3ToM mpoduib CTEKOBOH CTENEHHU MOSPU3ALUH TONEPEK
ctpyu umeet U- miu W-o06pasuyto Gopmy. DTH HaONMOAaTeIbHBIC PE3yJIbTaThl YKa-
3bIBAIOT HA NPHCYTCTBUE CHHPAJIBHOTO MAarHUTHOTO TIONSA, aCCOLUHPOBAHHOTO C
BBIOPOCOM, C BO3MOXXHBIM 0Opa30BaHHEM CIBHIOBOTO CIIOSl M COOTBETCTBYOLICH
00O0JIOYKH C TIPONOJIBHBIM TIOJIEM B pe3yibTaTe B3aMMOAEHCTBUS BBIOpOCa C OKpy-
JKaIoIIen Ccpeoil.

4. Ilposenen ananu3 PC/Ib-kapT nepeMeHHOCTH TUHEWHON mossipu3annu 436
AT Ha yactote 15 I'Tu. OGHapyX eHO, YTO MEPEMEHHOCTh HaNpaBJICHUS MOJIAPU-
3aiuu B obnactu PC/IB-sapa 3HaunMo Bblmie (MenuaHa NpUMEpHO 25°), 4eM BO
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BHEIIHUX 00MacTsx cTpyd (MeamaHa okoio 10°). DTo MOXKET SBIATHCS CICACTBH-
eM HcKpuBlieHHOCTH cTpyH B PCIIb-siape u/win Toro, YTO KOMIIOHEHTHI C Pa3HBIM
HATPABJICHHUEM TOJIIPU3ALMU B 3TOW 00JaCTH HE Pa3peIIaloTCcs. YCTAaHOBJICHO, YTO
HarnpagsieHue nonspusanuu B PCIAB-sapax naneptus 6onee cTaOMIIBHO, YEM B KBa-
3apax. [lokaszaHo, 4TO HampaBICHUE MOSPU3AINH B BEIOPOCE OOBIYHO CTAHOBHTCS
6omee crabminpHEIM ¢ ynaneHuem ot PCIB-anpa: THOHYHBIE W3MEHECHUS HaIpaB-
JISHUST TIOJNIspHU3aIy cranaT ¢ ~ 28° okono PCIB-saapa 1o mpumepHo 8° Ha
nepudepun cTpyH. [IpHUNHON 3TOr0 MOKET SBIATHCSA BO3PACTAHHUE IO PEryJIsip-
HOM KOMIIOHEHTHI MarHUTHOI'O IIOJIS.

[My6ankanuu aBTOpa 1Mo TemMe AMCCepTAUNU

OCHOBHBIE pe3yNbTaThl 10 TEME JANCCEPTALMU M3JIOKEHBI B TPEX HayIHBIX
CTaThAX, OMyOJIMKOBAaHHBIX B PEIIEH3UPYEMBbIX )KypHAIaxX, pekoMeHnoBaHHbIX BAK.

Al. Kovalev Y. Y., Zobnina D. I., Plavin A. V., Blinov D. Optical polarization
properties of AGNs with significant VLBI-Gaia offsets // Monthly Notices
of the Royal Astronomical Society. — 2020. — Vol. 493, no. 1. — P. L54-
L58. — DOI: 10.1093/mnrasl/slaa008.

A2. Pushkarev A. B., Aller H. D., Aller M. F., Homan D. C., Kovaley Y. Y,
Lister M. L., Pashchenko I. N., Savolainen T., Zobnina D. I. MOJAVE XX.
Persistent linear polarization structure in parsec-scale AGN jets // Monthly
Notices of the Royal Astronomical Society. — 2023. — Vol. 520, no. 4. —
P. 6053-6069. — DOIL: 10.1093/mnras/stad525.

A3. Zobnina D. I., Aller H. D., Aller M. F.,, Homan D. C., Kovalev Y. Y,
Lister M. L., Pashchenko I. N., Pushkarev A. B., Savolainen T. MOJAVE
- XXI. Decade-long linear polarization variability in AGN jets at parsec
scales // Monthly Notices of the Royal Astronomical Society. — 2023. —
Vol. 523, no. 3. — P. 3615-3628. — DOI: 10.1093/mnras/stad1481.

JIn4aHbIi BRJIAJ

B pabote [Al] comckarenb OIEHMT BKIAJ PEISTUBUCTCKOTO JDKETa, aKKpe-
LIMOHHOTO JIUCKa U 00JIacTell pacCestHUsI U3JIyYSHUS] B HHTErPAJIbHYIO ONTHYECKYIO
nosspuzaruio ASD o onmyOnMKOBaHHBIM TEOPETHYECKHM U HAONIONATENIbHBIM pa-
60Tam, MPOAHATN3UPOBAN JAHHBIC M YYaCTBOBAI, HAPABHE C JPYTMMHU COABTOPAMH,
B OOCYKICHHH PE3yJIbTaTOB M MOATOTOBKE MyOIHKAINH.

B pabote [A2] BKIaa coMcKaremsl 3aKIIOYaeTCs B aHAM3€ CTEKOBBIX KapT
CTCTICHU W HAIIpaBJICHUA NOJIApU3allU, HOHﬂpHSaHHOHHOﬁ HHTCHCHUBHOCTH, a TaK-
)K€ y4yacTHM, HapaBHE C JPYIMMH COaBTOpaMH, B OOCYXJIEHHU pe3yJbTaroB U
TIOATOTOBKE ITyOJIMKAIINH.
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B pabote [A3] Bkiax comckarens ocHOBHOW. OH BKIIoYaeT B ce0s mocTpoe-
aue PC/Ib-kapt pacnpeneneHusi CTEKOBOH IMOJIHON WHTEHCUBHOCTH, TIEPEMEHHOCTH
MOJISIPU3ALMK ¥ MEJMaHHOM 110 91I0XaM CTEIIeHH MOJISIPU3aliH, & TAK)KE MEAUAHHON
MOJIAPU3ALIOHHOW MHTEHCUBHOCTH, MPOBEACHUE aHaJIM3a TUX KapT, 00CyKaeHHEe
PE3yNBTAaTOB U MOITOTOBKY ITyOJIHMKALIUH.

O0beM M CTPYKTYpa JuccepTaAlNU

Hucceprauust coctout u3 Beenenus, apyx [nas, 3axmouenus u [punoxe-
Hus. [TonHBI 00beM quccepTanuu cocTaBisaeT 159 crpanw, Brimtovas 77 PucyHkoB
n 7 Tabmum. Chmcok nuTepaTypsl COACPKUT 179 HauMEHOBaHUH.

Copepxanue padoThl

Bo BBeaenunu rpuBeIeHEI IOJTHOE ONMCAHUE AUCCEPTAIMN, 0030p COBPEMEH-
HOTO NOHUMaHWsA ()CHOMEHA aKTHUBHBIX SIEp TANaKTHK M PE3yIbTaToB HEJABHUX
HCCIICIOBAaHUH 3THX OOBEKTOB HAa MAapCEKOBBIX MaclITabax B pajno- U ONTHYE-
CKOM JHala3oHax B IIOJHOM MHTECHCUBHOCTU U JMHEWHOH mHoispuszauuu. Taxxe B
9TOM paszesie 00CYKIAl0TCsS aKTyaJlbHOCTh, LETH M 33Jadd pabOThl, ee HOBH3HA
1 3HaYMMOCTb, ONMCHIBAIOTCS OCHOBHBIC PE3yNbTaThl pabOTHl B BHJE MOJIOKCHUH,
BBIHOCHMBIX Ha 3alIlINTY.

I'maBa 1 nocesieHa aHaaU3y HWHTETPAJILHOM JHMHEWHON mNoJspu3alUu B
OIITHYECKOM JMANa3oHe aKTHUBHBIX SJIEp TaJaKTHK CO 3HAYUMBIMH PAIHO-OIITHYC-
CKMMH CIIBHTaMU TOJIOKeHUH. Bee pesynbrarel omyOnukoBaHbl B cTatbe [Al]. B
Pa3gene 1.1 mpuBoautcss 0030p HCCIIEIOBAHUN HMCTOYHHKOB C PA3THUUEM MEXIY
MIOJIOXKEHUEM, OIpEIENIeHHBIM B paauoauanazoHe ¢ nomoimsio PCIb, u koopau-
HaraMHM B ONTHYECKOM. Y IIOJABIIOLIETO OOJBIIMHCTBA OOBEKTOB IIOJIOKEHHS B
paano- M ONTHYEeCKOM JWala3oHaxX CcoBHAmaroT (Hampumep, [25; 26; 41]). OmHa-
KO, cymecTBYIOT ASI, y KOTOPBIX CABHT MEXIYy 3TUMH KOOpPIUHATAMH 00YyCIIOBICH
(¢U3NYEeCKUMH YCIIOBHAMH B MCTOYHMKAx. Ilpm mcmomnp3oBanmm karanoros RFC
(Radio Fundamental Catalogue), noctpoentoro no PC/Ib-nabnronenusm, u Gaia
Data Release 2 ¢ koopanHaTamMu, U3MEPEHHBIMH KOCMUYECKUM ONTHYECKHUM Telle-
ckorioM Gaia, 3HAYMMBIC CABHTH MEXIY IOJOKCHHUSMH B paJio- U ONTHYECKOM
Iauana3oHax Obutk oOHapyxkeHsl 11d ~ 900 (oxomo 9% oT BBIOOPKH) aKTUBHBIX
snep [28]. HampasiieHne 3TUX CMeEIIEeHWH B OCHOBHOM COBIANA€T C IMApPCEKOBBIM
PENIATUBUCTCKAM BBIOPOCOM. DTOT pe3yibTaT YKa3blBaeT Ha CBA3b TAKHX CIBH-
TOB C CUCTEMOHN «aKKpelHOHHBIA auck — mxer» [28]. [Ipu uccnenosanuu PC/b-
u Gaia-acTpOMETPUH BaKHO OTMeTUTh, uTo PCIIB-monoxxenue usmepsiercs ¢ Hc-
MOJTb30BaHNEM (DYyHKIMM BHIHOCTH, B TO BpeMs Kak Teneckon Gaia ompenenser
MIOJIOKEHUE IEHTPOH A TIOJTHOTO ONTHYECKOTO M3mydeHus. CinenoBarenbHo, MpoTs-
JKCHHBIE CTPYKTYpPBI OyIyT OKa3bIBaTh BIUAHUE HA Gaia-KOOPIUHATHL, a C TIOMOIIBI0
PCJIIB Oynet u3mMepeHo MOJI0KEHHE CaMOi KOMITAKTHOM U SIPKOW 00JIACTH aKTUBHO-
ro sapa B paguonuamnazoHe. B pabore [41] Takxke ObUIH OOHAPY)KCHBI OTIUYUS

10



Mexay ASDT ¢ onTuueckUM IONOKEHHEM, HaXOISAIUMCS Jalblle OT OCHOBAHUS
mxera, yueM PCJIb-koopanHatsl, 1 00bEKTaMH, Y KOTOPBIX, HA00OPOT, MOJIOKEHHUE B
OIITHYECKOM JIMAIla30HE PACIONOKEHO ONVDKE K Hadaly CTPyH, 4eM B pamuo. Ilep-
BbI€ HCTOYHUKH UMEIOT KaK KPAaCHBIH, TaK U TOIyOOH ONTHYECKUH LBET, BTOPHIC —
MIPEeUMyYIIeCTBEHHO roryooii. bonee Toro, Benu4yrHa cMEIEHUH MOJIOKEHUH Yy mmep-
BBIX 00BbEKTOB Oouibie (10 20-50 MUIUTMCEKYH]] IyTH) MO CPABHEHUIO CO BTOPBIMHU
(1o 2-5 Mcex nyru). DTH pazauyus MOTYT OBITH OOYCIIOBIEHBI TEM, YTO SPKHUH
MIPOTSDKCHHON ONTHYECKUH BBIOpOC caBuraeT Gaia-ToNoXeHHe BHU3 110 CTPYE OT-
HocurensHOo PCJIB-koopauuar. Takme AL OymyT MMeTs KpacHBIH WM TOTyOOM
L[BET B 3aBUCHUMOCTH OT TOT0, JOMHHHUPYET JI B ITOJTHOM ITOTOKE B ONTHYECKOM J[Ha-
Ma30HEe JUKeT WM aKKpelHMOHHbIN auck. Ciydaii, npu koTopoM Gaia-KOOpIUHATHI
CMeEIIAloTCs, Ha000POT, ONMke K arekcy crpyu otHocutensHo PCIB-nonoxenus,
COOTBETCTBYET NMPEOOTaJaHUIO B ONTHYECKOM HM3IYYEHHH aKKPEIMOHHOIO JINCKa,
KOTOpPBIH MMEET roiry0oil mBeT. ¥ 0OBEKTOB ¢ MaibIM YIJIOM K JIydy 3pEHHs H3-
Jy4eHHE aKKPELHOHHOTO AUCKA ITOYTH HEMOIAPU30BAHO B ONTHYECKOM JUAINa30HE,
a OCHOBHOM BKJIQJ B CTETEHb ONTHYCCKOH MOMAPU3ALUN BHOCUT PEISITUBUCTCKUIT
BeIOpoc (Paznen 1.4). CienoBarenbHO, HCHONB3YST HHPOPMALIMKM O HANPABICHUU U
CTENCHU MHTETPAILHOM JIMHEHHOW NONSpH3aliy B ONTHYECKOM JIHana3oHe, MOXKHO
BeienuTh cpenu AL co cmuramu mexny PCIb- u Gaia-xoopamHatamu 00b-
€KTbI C SPKHUMHU HPOTSDKEHHBIMH ONTHYECKHMHU BBIOPOCAMM, a TAaKKe OMPECIHThH
KOH(UTYpalHI0O MarHUTHOTO I0JIS B 9THX BBIOpOCax.

Hanee (Pa3gen 1.2) npuBoauTCs ONMMCAHUE UCTIONB3YEMBIX HAOMIOIATEIbHBIX
nanHbeIX. Paccmotpeno 9081 AT u3 pabothr [28], KOTOpoe BXOIWIO H B KaTajor
RFC u B Gaia Data Release 2. [ 287 HCTOYHUKOB B OITyONMKOBAaHHOM JIHTEpa-
Type Oblma oOHapykeHa MHPOpMaIHsS 00 WHTETPaTbHBIX CTETICHH W HalpaBICHUH
ONTUYECKON JTMHENHON nonsipu3anuu. IMEHHO 3TH aKTUBHBIE s1/Ipa COCTaBUIM HC-
CIICZIyeMYyI0 BBIOODKY.

B Pasnene 1.3 onuceiBaeTcsl aHAINU3 MOJSIPU3ALUOHHBIX JTAHHBIX B ONTHYE-
ckoM auamnazoHe ASID ¢ paaMo-ONTHYECKUMHU CMELIEHUSAMH IOJIOKEHUH. Y Bceil
BBIOOPKH M OT/AETHHO y JIANEPTH HAIIPABJICHUE ONTHYCCKON TOJSAPU3AMHMH JICKUT
BJIOJIb ITAPCEKOBOTO BEIOpoca. Takke ObUI0 OOHAPY)KEHO, YTO CTENEHb ONTHYECKOI
MOJIIPU3AIMN 3HAYUMO BBIIIE Y HUCTOYHHKOB ¢ (Faia-KOOpAWHATAMH, JIeKaIlUMHU
JIANbIIe OT Havaja Jpkera oTHocuTenbHo PCJIb-nonoxenus, 4eM y 00bEKTOB C Ha-
MIPaBJICHAEM CMEUICHUS B MPOTHBOIIOJIIOKHYIO CTOPOHY.

B Pa3znesnie 1.4 onuceiBaloTCs HAONIOAAEMbIE W TEOPETHUCCKUE THITHYHBIC
BCIIMYUHbBI CTCIICHU U HaHpaBﬂeHHﬂ nonapmaumn HapCCKOBOﬁ peJ’IHTPIBHCTCKOﬁ
CTPYH, aKKPECIIMOHHOTO JMCKa, MBUICBOTO TOPa, 00JIacTel MONSIPHOrO M SKBaTOpPH-
QIBHOTO PACCEsIHUS B ONTHYECKOM Auamna3oHe. OOCyKICHUE pe3ylibTaTOB aHalli3a
CBOMCTB ONTHMYECKON nNoispuzauuu npuBoautcs B Paspmese 1.5. BonbmwmHCTBO
00BEKTOB, pacCMaTpUBaeMbIX HAMH, HMEIOT Majblii yroi K jydy 3perus (< 5°),
HO3TOMy OCHOBHOf/'I BKJIaa B I/I3Mep$[eMyIO CTCIICHb nonﬂpnsaunn 6yz[eT OT IKCTa,
a OCTaJIbHbIC KOMITOHEHTHI JJAIOT HE3HAYMTEIbHYIO COCTABJISIONIYIO M3-3a CUMMET-
PUH OTHOCHUTEIBHO OCH CUCTeMBL. CleJ0BaTeIbHO, OOIBIIAs CTEIICH OISAPH3aAINN
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y uctounukoB ¢ PCJ/Ib-xoopmuHaramu OmmKe K Hadaly CTPYH, 9eM B ONTHYE-
CKOM JMala30He MOXKET ObITh 00yCIOBIICHa CHHXPOTPOHHBIM H3Iy4Y€HHEM JDKETa,
a MaJyiasi CTENeHb MOJPU3AINH Y 00BEKTOB C IMPOTHUBOIMOJIOKHBIM HAIIPABICHUEM
paano-ONTUYECKUX CMELIEeHUH — MpeoOsafaHueM B MOJTHOM ONTHYECKOM MOTOKE
AKKPEL[MOHHOTO JMCKa C TMOYTH HENOJIIPU30BAHHBIM M3Iy4eHHEM. OTH pe3ysbTa-
THI IOATBEP)KAAIOT BEIBOABI paboT [41; 50] o TOM, 4TO HMPOTSHKEHHBIN ONTHICCKUN
BBIOpOC ciBuraeT Gaia-KOOPAWHATH BHU3 10 JKeTy oTHOocuTebHO PCIIb-ionoxke-
HUS, @ CMEIIEHUE B IPOTUBOJIOKHYIO CTOPOHY IPOUCXOANT M3-3a JOMUHHUPOBAHUSA B
IIOJTHOM ONTHYECKOM H3JIyUYeHHH aKKPEHOHHOro Aucka. IlapannensHOCTh HAMpaB-
JICHUS! TIOJISIPU3alMK U TapCEKOBOTO JDKETa, KOTopas Hauboliee SpKO IMPOSBISCTCS
y AT ¢ nonoxeHneM B ONTHYECKOM JTaIia30He, HAXOSAMIMMCS HIKE 10 TEUSHHIO
BBIOpOCA, YE€M B pajio, MOXKET YKa3blBaTh Ha KPyINHOMAcCIITaOHOE TOPOWAANBEHOE
MarHuTHOE Tojie cTpyw [16; 17] unm ynapHsie BoxHEI [51], pacmpocTpaHsiomuecs
o mxeTy. OcHOBHBIE BBIBOIBI 11aBel 1 npuBenens! B Paznene 1.6.

I'naBa 2 mocsslieHa U3Yy4YEHUIO YCPEAHEHHOH MO 3IM0XaM JIMHEWHOW Mois-
pH3aliK U €e IEPEMEHHOCTH B MApCEKOBBIX BHIOPOCAX aKTHBHBIX sIEp Ha 4acTOTE
15 TTu. Pe3ynpraTsl HAIIETO WMCCIIETOBAHUS OIyOJIMKOBAHBI B CcTaThsax [A2; A3].
Beenenune B paccMatpuBaeMyto Temy npusonutcs B Pazaene 2.1. CuHxpoTpoHHOE
U3JTyYeHHE PENIITHBUCTCKUX BHIOPOCOB Ha MAapCceKOBBIX MaciuTabax obiajaer Jiu-
HeltHo# monspu3anueit (Hanpumep, [52-54]). OHa u HabmomaeMoe (apaaeeBcKoe
BpatieHue [55-57] yka3bIBaloT Ha IIPUCYTCTBUE MATHUTHOTO TIOJISI B CTPYE M BOKPYT
Hee. [T106ambHOE MAarHUTHOE TI0JIE WTPAET BAXKHYIO PONb B 3aIyCKE PEISATHUBHCT-
ckux mkeToB [16; 17; 58]. ToponmanbHas KOMIIOHEHTA 3TOTO OIS CIIOCOOCTBYET
KoJUTUManuu BeiOpocoB [59; 60]. Habmomaemasi cuiibHasi IEPEMEHHOCTh CTEIICHU
W HalpaBJieHUs MOJSIPU3AlMU yKa3bIBaeT Ha TypOYJNEHTHOCTh IUIa3Mbl M CyIle-
CTBOBAHME CTOSIYMX M ABWXKYIIMXCS yAapHBIX BoJH [33; 36; 37]. Llenp Hamero
HCCIIEZIOBAHUS COCTOSIA B BU3YAIHM3aLUH CTaOMIBHOW KOMIIOHEHTHI MarHUTHOTO
TIOJIS TIAPCEKOBOTO BHIOpOCA M aHAIM3a MPOCTPAHCTBEHHO-BPEMEHHBIX H3MCHEHUH
CTEIICHH YIOPSAJOYEHHOCTH M HAlpPaBJICHUs IIEPEMEHHON COCTABILIOLIEH 3TOTO
nosist mpu oMoy nocrpoenus PC/Ib-u306pakeHuii ycpeAHEHHOI 10 31oxaM Mo-
JIIpU3alUM, a TaKXKe €€ MEePEeMEHHOCTH.

B Pa3znedie 2.2 ommcano noctpoeHue BeIOOpku paccMarpuBaeMbix ASAL. [l
HCCIIENI0OBAHUS YCPEJHEHHOM TI0 3II0XaM MOJISAPU3aLUH U €€ IEPEMEHHOCTH UCIIONb-
30BAINCH JAHHBIE, MOJydeHHBIE B paMKax MporpaMMmel MoHuTopuHra MOJAVE
[42]. B atom npoekre HabmroAeHus nposoasarcs Ha PC/Ib-pemerke VLBA Gonee
20 7er, TUMHWYHAs CKBAXXHOCTb KOTOPBIX COCTABIISIET OKOJIO MHonyrofa. OCHOBHBIM
KpPHUTEpHEM 0TOOpA NCTOYHUKOB IPH COCTABIECHHH BBHIOOPKH SIBISUIOCH HAJIMYUE HE
MEHee IIATH dM0X HaOIIoneHuH JMHelHOW nomsipu3anuy Ha dactoTe 15 I'Tm. Ko-
JINYECTBO MCTOYHHKOB B HCCIENyeMON BBIOOpKe cocTaBiseT 436: mpumepHo 59%
OOBEKTOB SIBIISIIOTCS KBazapamu, okojio 31% — sanepruaamu, ocTajbHbIE aKTHB-
HBIC si7ipa — PaJMOTATIAKTHKH, ceiipepTOBCKIE TaJIaKTHKHU IIEPBOTO THIIA C Y3KUMHU
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JINHUSIMU U OOBEKTHI C HEONIPEACIICHHBIM ONITUYECKUM KJIACCOM. Me,HI/IaHLI KOJINYEC-
CTBa 3I10X Ha6J’HOI[eHPIﬁ M COOTBETCTBYIOUINX BPEMCHHBIX HHTCPBAJIOB COCTABIAIOT
JCBATH U CEMb JICT, COOTBCTCTBCHHO.

B Pasnesie 2.3 onmcana mporenypa MOCTPOCHHS YCPEAHEHHBIX IO 3T0XaM
M300paXKeHMid, a TaKkKe KapT MEePEeMEHHOCTH JMHelHoU momspusanuu. CTeKoBble
KapThl TOJTHON M MOJSPU30BAHHON MHTEHCHUBHOCTH, a TAaKXKE CTENEHU U Halpas-
JICHHUS TOJSIPU3AIMKA OBUTH ITONYYCHBI, UCIONB3YS YCPETHCHHBIC OIHO3IOXOBBIC
kapthl mapamerpoB Crokca I, Q u U. Tloiy4eHHbIE CTEKOBbIE H300PAKEHUS HMEIOT
OONBIIYI0 YyBCTBUTEIFHOCTD IO CPAaBHEHHIO C OIHOSMOXOBBIMHE. IIpn 3TOM B HHX
3¢ (}eKTUBHO ToJaBlieHa TIEpEMEHHasi COCTABISIONIAs BEIMUMHBL. TakuMm oOpa3oMm,
1o1I00HbIe MOJISIPU3AIMOHHBIE KapThl TOKa3bIBAIOT pacIpe/ieieHne HanpaBlIeHus U
CTETICHH YIOPSI0YCHHOCTH CTAOMIBHOM KOMITOHCHTBI MATHUTHOTO TOJIS B TAPCEKO-
BOM JpKeTe. Tarke OBUIM TOCTPOSHBI MEIHAHHEBIC H300pakeHHS MOAPU3aTHOHHON
WHTCHCUBHOCTH ¥ CTeNeHH moispu3anuu. OHH OnpenessuTich, Kak MeAWaHa II0
SM0XaM COOTBETCTBYIOUIMX OFHORIMOXOBBIX HM300pakeHHH. KapThl, mocTpoeHHbBIE
TaKUM 00pa3oM, OTPaKAIOT TUITUYHBIC 3HAYCHUS BEJIMYUHBI. BBITH MOCTPOCHBI Kap-
Thl IEPEMEHHOCTH BO BPEMEHU CTENEHH U HalpaBieHUs Nojsipu3anuu. B kauectse
MepbI pa3dpoca OBLTO BEIOPaHO cTaHAapTHOE OTKIOHeHHE. CTEKOBEIC U MEIMAaHHBIC
n300pakeHns, a TakKe KapThl IIEPEMEHHOCTH OBUTH MOJTYYeHBI I BCeH BEIOOPKH.
Jlns Bcex M300pakeHHid OBUIM MOCTPOEHBI KapThl pacmlperesieHus] OmMOOK C HC-
nonp3oBaHneM MoHTe-Kapno monmenupoBaHus.

B Pasnene 2.4 nmpuBoguTcsl aHAIU3 IIEPEMEHHOCTH HANPaBICHUS MOJSPHU-
3anuu B obnactax PCJIb-sapa u mxera, kak 1enoro. Pacnpenenenne MeauaHHON
no PCIb-sapy mepeMeHHOCTH OKa3aJloCh IIMpPE MO CPaBHEHHIO C MEIHWAHOM IO
MIapCeKOBOMY BBIOPOCY: MHTEPKBapTWIBHBIN pa3Max B IEPBOM CIydae COCTaBISET
~ 20°, Bo BropoM — okojio 9°. CpaBHEeHHE paclpeesieHnii MenaH NepeMEHHOCTH
HanpasieHus noyspusanuu mo PCIB-sampy u cTpye ¢ MOMOIIBIO paHI0MH3aIIHOH-
HOTO TecTa [43] mokasano, 9To HaIllpaBJICHUE MONIPU3ALIUH B JDKETE SBIIETCS Oomnee
ctabunpHbIM, YeM B obnactu PCIIB-anpa. [IpuunHoi 5TOT0 MOTYT SIBIATHCS HEpas-
pellleHHbIE KOMIIOHEHTHI C pa3HbIM HanpasieHueM nosspusanuu B PCIAB-aape, toe
OHHU TIPUBOJAT K Ooiiee MEepeMEHHOMY YTy IOJIIpU3allud, 4yeM B BbIOpoce, Tie
KOMITOHEHTHI paspematoTcs. Taxke HCKPUBICHHOCTh CTPYH B SIEPHOM oOmactw,
BO3MOXHO, TOXKE€ CIIOCOOCTBYET OoJiee BBICOKOM NMEPEMEHHOCTH HAIpPABICHUS II0-
napu3anun. Eme ogHuM pe3yasTaToM SBISIETCS TO, YTO HAallpaBiIeHUE MOMApH3alun
B PC/IB-sipax yaneptun okaszajaoch Oojiee cTaOWIBHBIM, YeM B KBazapax. Panee
MMOJOOHBIA pe3yabrar ObUI MONydeH B paboTe [34] Ha OCHOBE MEHBIICH IO YHC-
JIy HCTOYHHKOB BBEIOOPKH M 00J€e KOPOTKOIO BPEMEHHOTO MHTEpBajia HAOIIONCHHS
Kakgoro u3 Hux. [IpnunHO# pasniuus B cTaOMIBHOCTH HANPaBICHUE MONAPU3ALAN
y KBa3apoB M JIALIEPTH]I MOXKET CIYXHTh Oojiee BBICOKAs IIEPEMEHHOCTh BO BpeMe-
HU Mepbl (apasieeBCKOTO BpaIlleHHs B KBa3apax M0 CPABHEHHMIO C JIALEPTHAAMH ITPU
YCIOBUU JOMUHHMPOBAHUsS YIOPAA0UYEHHON COCTaBIAIOMIEH MATHUTHOTO IOJIS.

B Pasnmesne 2.5 onmchBaeTcs HCCIIEOBaHHE IOBEJCHUS IEPEMEHHOCTH
MOJISIpU3AlUY, a TaKKe MEAMAHHONM U CTEKOBOM CTENEHU MOSApU3aLUN BAOIb
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MapCeKOBOM CTPyH. YCTAaHOBJICHO, YTO CTAOMIIBHOCTH HAMPABICHUS MOJSIPU3ALMN
Bo3pacTaet ¢ paccrosaueM oT PCIIb-sapa. Takasi 3aBHCHMOCTh MOXET OBITh 00y-
CJIOBJICHA YMCHBIICHUEM IMCPCMCHHOCTU HAIPABJICHUA MArHUTHOT'O IOJIA BHHU3 I10
CTpye. AHaJM3 3aBUCUMOCTH JIOJIM 3HAYMMbBIX KOPPESIIHN IEePEeMEHHOCTH C pac-
CTOSIHHEM BJIOJIb CTPYH OT BPEMEHHOrO WMHTEpBaja HAONIONEHUS UCTOYHHKA U
KOJIMYECTBA 3IO0X MMOKa3aj, YTO JJisi OOHAPYKEHUS 3HAYMMOIO TPEHIa HEOoOXOmIu-
Mo 0osee 15 smox u He Menee 12 et HaOMIOAeHMH. AHAIN3 IOKAa3all, YTO CTEKOBAs
U MeJMaHHasi CTENEeHb MOJIIPU3alMi BO3PACTalOT BHU3 10 BBIOpocy. Takoe mosene-
HHUE Ha OJIHOIIIOXOBBIX KapTax ObUIO ToJydeHo B Oonee paHHHX paborax [61-64].
Briiag B yBenWuYeHHE YCPEIHEHHOW IO BPEMCHH CTCIICHH MOJSIPU3AIMHA MOTYT
JIaBaTh HECKOJBbKO (DAKTOPOB: YMEHbBIICHHE [CMOSIPU3ANNN BHYTPH JHATPAMMBI
HaTpaBJIEHHOCTH, (papaeeBcKOro BpameHus [57; 65], yriia 3akpyTKH CIHPATEHOTO
MarHuTHOTO Toisl [66] W ociabneHue ymapHbBIX BOJH c pacctosiHueM ot PC/Ib-
sapa, 3pdekT crapeHus criekTpanbHoro uHaekca [67]. Taxke ObLIO 0OHApYXEHO,
YTO OTHOCHTEJBbHAS NEPEMEHHOCTh CTENEHHU IOJIIPU3AMK 3HAYMMO HE MEHseTCs
BHHU3 110 BBIOPOCY.

AHalu3 KapT yCPEOHEHHOU IO 3M0XaM IMOJSpU3alMK MOMepeK MapCceKoBOM
cTpyu obcyxnaercs B Pasnmese 2.6. B AT BeIOOpPKH THUIHYHO HaOMNIONAIOTCS
ClIeAyIOIUe paclpeeNeHus YCPEAHEHHOrO MO 3I10XaM HaNpaBJIeHUs MOJsIpu3a-
WU OHO IMAapauIeIbHO OCH BEIOpOCA, MEPICHANKYISIPHO €My, HapaieIbHO OCH
BO BHYTPEHHUX OONACTAX JOKETa M CTAHOBHTCS IMEPIICHAMKYISPHBIM el Onmke K
ero kpasM. Taxke OKa3aloCh, 9TO y JIALEPTHI HANpaBICHHE NOIIPU3AIHNA TH-
MMUYHO MapajlIeNIbHO CTPYe, a CTENeHb MOJIAPU3AINY [TOYTH HE MEHSIETCS IOIEepeK
mokera. Y kBazapoB HaOmomaercs U- wiam W-o0pas3Hblii monepedHblit npoduiib
YCPEIHEHHOM 10 3I0XaM CTENEHH MONApHU3aluU, IPU TOM CTEKOBOE HallpaBICHUE
MOJIIPU3AINH JTHOO MEePICHINKYISPHO JHKETY 10 BCEH €ro MHpHHE, JIN00 mapai-
JISNBHO CTPYye B €€ BHYTPEHHHUX OOIACTSIX M CTAaHOBHTCS INEPICHAWKYIIPHBIM el
BO BHEMIHMX. Takue COYETaHUS paCIpelesIeHHH CTEKOBBIX CTETICHH W HaIpaBie-
HUS TOJIAPU3ALUH YKa3bIBAIOT HA CYIECTBOBAHHE CIHMPAJIBHOTO MArHUTHOIO IOJIS
B JDKETE C 00O0JIOUKOM BOKPYT HETo, MOPOXKACHHOW B3aMMOJICHCTBHEM C BHEIIHEH
cpenoit [68]. Korma HabmomaeTcss HampaBlIeHUE TOMAPH3ANNAN MApalIeIbHOE BBI-
Opocy, IpuYeM MOJApU3aIOHHAs CTPYKTYpa YKe, 9eM B ITOJTHOH HHTEHCUBHOCTH,
TO B W3NMy4YeHUH TpeoOiamaroT o0acTu IEHTpaIbHOro KaHaia BbIOpoca, a 00o-
JI0YKa SBIAETCS JHUOO0 TeOMETpHYECKH TOHKOH, Mnbo ee m3mydeHue cinaboe. Eciu
MOJISIpU3AIUs U3MEpSeTCs M0 BCcel IIUPUHE CTPYH U YCPEIHEHHOE HallpaBleHUE
MOJISAPU3AINH TIEPIICHAUKYIAPHO €i, TO 3TO YKa3bIBaeT HA TO, YTO B HM3IYyYCHHU
HCTOYHHUKA TOMUHHUPYET obonouka. Cirydait, mpu KOTOPOM HaIpaBICHHUE TTONIPHU3a-
MY TJTABHO TIOBOPAYHUBAETCS OT MPOJOIBHOTO Y OCH K MTOTIEPEYHOMY Y Kpasi JKETa,
a CTEINEHb MOJIPU3AIUH BO3PACTACT IMONEPEK JKETa, COOTBETCTBYET CPABHUMOMY
BKIIQJly CTPYH M OOOJIOYKH B MOJIHOE M3Iy4YeHHE McTouHuka. B Pasmene 2.7 cym-
MUpYIOTCA BbIBOABI [TaBbl 2.
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B 3akioueHMn NpHBOAATCS OCHOBHBIE pE3yNbTaThl Bcel auccepranuu. B

IIpuiokennn A noka3aHbl YCPEIHEHHBIE 110 3I10XaM M300pa)KeHUsI U KapThl Iie-
PEMECHHOCTH JHHEHHOH nonspu3anuu Ha 9actoTe 15 [T mapcekoBBIX BEIOPOCOB
15 AT ¢ nanbomnee O6OTaTO/MPOTHKEHHON MOISIPU3AIMOHHON CTPYKTYPOH.
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