CBEIEHUA O JEATEJIBHOCTHA
IEHTPA KOJUIEKTUBHOTI'O ITIOJIb30BAHUSA
HAYYHbBIM OBOPYITOBAHUEM
B 2018 100y

denepaabHOE rOCyIapCTBEHHOE OI0MXKeTHOe yupexaeHue Hayku OpaeHa TpygoBoro KpacHoro
3naMens UHCTHTYT COTHEYHO-3eMHOH (pHU3UKH CHOMPCKOro oTae/ieHusi POCCHHCKOHM aKageMuH
HayK

IKII: ConHeyHo-3eMHasA (PU3UKa U KOHTPOJIb 0KOJI03€MHOI0 KOCMHYECKOTI0 IMPOCTPaHCTBa
(IIKII «AHTapa»)

PykoBoguTens opranusanuu (MenBeneB A.B.)

Pykosogutens LIKIT (Hcrokesuy 10.B.)

M.IL

2019 rom



dopwma 1

denepabHOE rOCyJapCTBEeHHOE 0I0KeTHOe yupexkaenue Hayku Opaena Tpymoeoro KpacHoro 3namenu MHCTHTYT COTHEYHO-3eMHOH (PHU3HUKH

Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

[daHHbIE 0 YHCIeHHOCTH coTpyaHuKoB IIKII B 2018 roay

Konu4ecTBO COTPYTHHKOB IO IITATHOMY PaCHCAHHIO, YeJl.
Iloka3arensb — Ko1nm4ecTBO COTPYTHHKOB 110 JOTOBOPY NOApsiAa, Yeil.
Ha nmonHOM cTaBKe CoBMecTHTEIH
1 2 3 4

HayuHble pabOTHUKY, B T.Y.: 40 0 0
— [OKTOpa Hayk, U3 HUX: 0 0
MOJIOOBIX, [0 40 JIeT BKIIIOYKUTEIILHO: 0 0
— KaHAWUJATH HayK, U3 HUX: 18 0 0
MOJIOBIX, 1O 35 JIeT BKIIIOUUTENIBHO: 6 0 0
— 6e3 y4eHO! CTeleHHu: 16 0 0
WV HXeHepHO-TEXHUYECKUM TIePCOHAT, B T.4.: 60 0 0
— [OKTOpa HayK, U3 HUX: 0 0
MoJIOfHX, 7o 40 N1eT BKIIOUUTENIBHO: 0 0
— KaHAWJATH HayK, U3 HUX: 0 0
MOJIOABIX, KO 35 JIeT BKIIIOYKUTEIILHO: 0 0
— 6e3 y4EeHO! CTeleHHU: 60 0 0
WTOI'0:(100 0 0

PyxoBoputens LIKII

(HcrokeBuy K).B.)

04.04.2019

ConHeuHO-3eMHas (HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro mpocTpancTsa (LIKIT «Anrapa») (kog oTyera: 596135), Popma 1 lusl




dopma 2

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

IlepeyeHb HAyYHOT O 000PYyIOBaHHus1, 3aKpeiieHHOro 3a IIKII, u Bpems ero ucnojab3oBanusi B 2018 romy

daKkTHUYeCcKoe BpeMs Hanuuue
PacuetHoe€ paotEI cepruduka
HaumeHoBaHue Paznen B o0opynoBaHusi, Jac. [ta u OPYTrux Hcrounuk
ajlaHCcoBasi BpeMst
Ne eTMHHUIIbI KJIaccudukaTopa M Tom B TOM NPU3HAKoOB | ¢UHAHCHPOBaHUSA
apka H3rorosurens | CrpaHa CTOMMOCTD, padoThI
n/n o0opynoBaHHsA Hay4YHOT'O BBIITyCKa pyo. oBopyroBamH ypciae B | METPOJIOTH | 3aKyNKH Hay4YHOI 0O
(K0/ITHYeCTBO) o0opynoBaHUA 4. gac. BCero | murepecax | JYeCKoro o0opynoBaHusA
’ TpeThux |O0O€cmedeHu
JIMII a (+/-)
1 2 3 4 5 6 7 8 9 10 11 12 13

1. CasgHCKHUM [Tpubops! u HM-64 dusnpudop CCCP (go |2002 3430011.8 8760 8760 8760 - COOCTBEHHEIE
CrekTporpaduyecky |ammaparypa 1991 roma cpencTBa 6a30Boi
7 KOMILJIEKC KoCMUu4eckue BKJIIOYUTE OpraHu3alun
KOCMHYECKHUX JTyuen JIBHO)

(1en)

2. ConmHeyHH! Teneckoner CTOIT HC30 CO PAH |Poccus 2002 6310442.89 1600 1200 0 - CcOOCTBEHHEbIE
TeJIeCKOI KOCMHY€eCKue cpencTaa 6a30BoH
OIlepaTUBHEIX opraHu3aluu
mporHo30B (1 ef.)

3. Kommnekc nudpoBeix |[Ipubops! ais DPS-4 LienTp Coegunén |2002 10197287.84 |8760 8760 8760 + COOCTBEHHEIE
1oH030H0B DPS-4 (1 ([u3Mepenus u aTMoCcGhepHBIX HbIEe cpencTBa 6a30BoM
em.) peructpauuu uccinenoBanuii r. |lIITaTer OopraHu3aluu

PafuoakKTUBHOCTHU Jloyann Amepuku
aTMocGepsl

4. ABTOMaTH3UPOBaHHH | TeIeCKOnE ACT HC3® CO PAH, [Poccus 1981 42774176.28 1600 1320 850 - COOCTBEHHEbIE
Y CONMHEYHEBIN 3epKajbHbIE OnsITHEIM 3aBOg cpenctBa 6a30Boi
Teneckon (1 ex.) CO PAH OopraHu3aluu

5. MHuoromo3uunosHHY |[Tpubops! oms JIUM-uono3onr |MC3® CO PAH |Poccus 2000 4207120.24 8760 8760 8760 + CcOGCTBEHHEIE
HOHO30H] C U3MeEpPeHus u cpencTBa 6a30B0o¥
TIMHENHOM YaCTOTHOM | perucTpauuu OpraHu3anuu
Mopnysuen PaguoaKTUBHOCTHU
U3JTy4aeMoro atMochepk!

CUTHaJa
(JTYM-nono30H#) (1
en.)

6. Actpousmeputenbhsl | Teneckonsl A3T 33UK OAO JIOMO, Poccus 2005 211295659.52 2048 1580 1000 - COOCTBEHHEIE
¥ kommiekc (1 em.) uHpPaKpacHbIE HC3® CO PAH cpencTBa 6a30Boi

OpraHu3aluu

04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kog oTyera: 596135), ®opma 2 1us2



®akTH4YeCKoe BpeMs | Haauuue
PacuetHOE paotEI cepruduxa
HaumeHnoBaHue Pazpen B 000pyfoBaHus, 9ac. [ta u OPYTrux Hcrounuk
ajaHCcOBast BpeMsi
Ne eTUHHUIBI KJIaccudpukaTopa Ton B TOM NPU3HAKOB | ¢UHAHCHPOBaHUSA
Mapka HUzrorosurens | CrpaHa CTOMMOCTbH, padoThI
n/n o0opynoBaHHSA Hay4HOI 0 BBINyCKa 6 060pYI0BAHH gypcye B | METPOJIOTH | 3aKYNKH Hay4YHOT O
(K0/IHYECTBO) 000pyIOBaHHST Pyo. ;I:,Yq ac. BCero | maTepecax | YeCKOro 00opymoBaHHs
Tperpux |O0€cHedYeHH
JIMIL s (+/-)
1 2 3 4 5 6 7 8 9 10 11 12 13

7. Ontuyeckuit UK-cnextpomeTpsl |TOPBI HUC30 CO PAH |Poccus 2009 25237694.94 12900 2900 380 + COOCTBEHHEIE

koMmiuiekc (1 en.) C IpUCTaBKaMu cpencTBa 6a30Boi
OopraHu3aluu

8. MarsuToMeTpUYECKH | YCTaHOBKY U KMHUO Poccus Poccus 2009 17867247.66 (8760 8760 8760 + COOCTBEHHEIE

u kommnekc (1 eg.) |ycTpoiicTBa ons cpenctBa 6a30Boi
U3MEpPeHus OpraHu3anuu
MarHuTHBIX
BEJIMYUH

9. CosHeYHbIN Papuorenuorpads |CCII 2-24 HIIO Passutue |Poccus 2005 288235.36 3650 3500 300 - COOCTBEHHEHIE
CIIEKTPOIIOJIIPUMET] cpencTBa 6a30BOM
2-24 TT1 (1 em.) OpraHU3aIuu

10. |IIpubaiikanbckas [TpuéMHUKH Delta-G3T Javad GNSS Coeguuaén |2011 6170094.68 8760 8760 4380 + COOCTBEHHEIE
CeThb IPUEMHUKOB KOMOWHUPOBaHHEIE HBIE cpexncTsa 6a3oBoi
GPS/TJIOHACC (1 CcTalXOHApHEIE iTaTe opraHu3alnuu
en.) AMepuku

11. |Cubupckuit Papguorenuorpadsr |CCPT Cubusmup Poccus 1985 180206531.15 3500 3500 300 - CcOOCTBEHHEIE
COJTHEYHBIH cpenctBa 6a30Boi
PanguoTeNIecKoll, opraHu3aluu
VHUKaJbHAs Hay4yHas
yCTaHOBKa per. Ne
01-27 (1 en.)

12. |Upkyrckuit pafap Onrtuko-snekTporH | UIPHP - Poccus 1990 344917692.42 11200 1100 450 - COOCTBEHHEIE
HEKOT€PEeHTHOT0 ble CHCTEMEL cpencTea 6a30Boi
paccesHus, KOHTDOJIS opraHu3aluu
YHUKaJbHas Hay4yHas [BO3MYILIHOTO U
yCTaHOBKa per. Ne KOCMHUY€ECKOr0
01-28 (1 en.) OKOJIO3€MHOI'0

IIPOCTPAHCTBA

Pyxosoputens LIKII (dAcrokesuy F0.B.)

I'nmaBHBIA OyXTanTep opraHu3anuu (MenpmukoBa E.A.)

04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kog oTyera: 596135), ®opma 2 2u32




®opma 3

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

CebecToMMOCTH OTHOT0 Yaca pa6oThl Ha HayuyHoM ob0opynoBanuu ITIKII B 2018 rony *

CebecTouMoOCTH
No CebGecTouMoCcTh paboThI IO 37IeMEHTaM 3aTpaT, pyo. B 4ac paGorsi na
HauMeHOBaHHEe eTUHHIIBI 000PYTOBaHHS oGopyroBaHHY,
n/n py0. B 4ac
B C D E F
1 2 3 4 5 6 7 8
1. CastHCKM# CIIeKTporpaduvecKuil KOMIIJIEKC KOCMUYECKUX JTydein 0.88 1072.61 148.33 0 47.14 1268.96
2. CoHEeYHHIN TEJIECKOIl OIIePaTUBHBIX IIPOTHO30B 102.66 1072.61 148.33 0 47.14 1370.74
3. Kommnnexkc nudposex nono3ounos DPS-4 0 994.85 37.48 0 47.14 1079.47
4. ABTOMaATH3MPOBAHHEIN COJTHEYHHIY TEJIECKOI 2269.28 1072.62 148.33 0 47.14 3537.37
5. MHOTrom03ULIOHHH HOHO30H] C IMHENHON YaCTOTHON MOAY/IAIKel U3/Iy4aeMoro CUrHasua 18.08 994.85 37.48 0 47.14 1097.55
(JTYM-HOHO30HE)

6. AcTpoun3MepuTeNbHE KOMILIEKC 5938.85 1072.62 148.33 0 47.14 7206.94
7. OnTu4eckuy KOMIITIEKC 791.1 1072.61 148.33 0 47.14 2059.18
8. MarHuToMeTpUYECKUH KOMILJIEKC 41.12 1097.66 26.27 7.92 47.14 1220.11
9. ComnHeuHH criekTpononsipuMetp 2-24 I'T1g 8.24 1210.13 382.73 114.39 47.14 1762.63
10. [[TpubGaiikansckas ceTs mpueMHHKOB GPS/TJIOHACC 70.34 994.85 37.48 0 47.14 1149.81
11. |Cubupckuil COMHEUHE pafUOTEIEeCKOIl, YHUKAIbHAS Hay4yHas ycTaHoBKa per. Ne 01-27 3758.19 1210.13 382.73 114.39 47.14 5512.58
12. |MpxyTckuil pagap HEKOTEPEHTHOTO pacCesHHs, yHUKaNbHasd Hay4yHas ycTaHoBKa per. Ne 01-28 (37.46 1615.75 4220.97 287.26 47.14 6208.58

Pykosogutens LIKIT (Acroxesud 10.B.)

04.04.2019 ConHeuHO-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTa (LIKIT «Aurapa») (kom oTyera: 596135), ®opma 3 lusl



®opma 4

denepabHOE rOCyJapCTBEeHHOE 0I0KeTHOe yupexkaenue Hayku Opaena Tpymoeoro KpacHoro 3namenu MHCTHTYT COTHEYHO-3eMHOH (PHU3HUKH

Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

ITepeuens MmeToauK, ucnoab3yeMmsbix IIKII B 2018 rooy

Ne HaumeHoBaHHe OpraHU3anuH, Mara arrecramuu
/ HanMeHOBaHHE METOTUKH aTTeCTOBABMIEH MeTOTHKY (qncn;)(,) Illv;ec;m,
1 2 3 4

1. MeTonuka HabMOne N A1 TeXHUKa-HabmonaTensa Ha CHOMPCKOM COTHEYHOM PaguoTeNIECKOIe HC3® CO PAH 30.09.2008

2. MeTonuka 06pab0TKK HaHHBIX IJIS mporpaMMel «SZD kard» HC3® CO PAH 30.09.2008

3. Crioco0 KpaTKOCPOYHOTO IIPOTHO3a MOIIHEIX COJTHEYHHBIX BCIHIIEK. (aBTOPH: Makcumos B.I1., Bakynuna WU.I1., Hedenres B.I1., CMonmskoB |PocnaTeHT PO 27.06.1998
r.d.)

4. MeTonuKa UCIEITaHWH TPUEMHOT0 000PyIOBaHMs paguorearorpada HC3® CO PAH 22.06.2017
MeTopuKa NpoBefeHNs MOHUTOPUHTA 3JIeKTPOMarHUTHOTO [I0JIs 3eMJ/IM B IMMPOKOM [Kala30He 4acTOT Ha MarHUTOMETPUYECKOM HC30 CO PAH 26.06.2017
kommnekce LIKIT "Arrapa"

6. MeTonuka mpoBefeHus HabmoneHunit Ha CHOHPCKOM COJTHEUHOM Pafu0TeNIeCKomIe HC3® CO PAH 22.06.2017

7. MeTopuKa OCTPOEHUS TUHAMIUYECKOI0 MUKPOBOJIHOBOTO CIIEKTPa C MIJIIMCEKYHIHEIM BpEMEHHEBIM pa3pelleHreM 110 IEPBUYHEIM UC30 CO PAH 15.06.2017
naHHHM CrekTpomnonsgpumerpa 4-8 I'Tn

8. MeTonuKa OnpefeleHnus Bapualui IIOJIHOT0 COTHEYHOT0 COOepKaHus 110 faHHKIM IpueMHUKOB GPS/I'moHacc HNC30 CO PAH 12.06.2017

9. MeTopuKa qeTeKTHPOBAHMS BOJTHOBEIX ITAKETOB 110 JaHHHIM IpueMHUKOB GPS/T'monacc HUC3® CO PAH 24.12.2018

10. |Mertomuka hoToMeTpHuYECKUX HAOMIOOEHNN KOCMUYECKUX 00bEKTOB Ha TeJIeCKOIaxX aCTPOM3MEPUTEIbHOT0 KoMIiekca "CasHbl" HC3® CO PAH 12.06.2017

11. [MetopuKa KOHTPOJISI OCHOBHEIX IIapaMeTPOB MarHUTOMETPOB MarHuToMeTprudeckoro kommnnekca LIKIT "Arrapa” HC30 CO PAH 26.06.2017

12. [MeTtopuka KOHTPOJISI OCHOBHEIX ITapaMeTpoB MarauToMeTpoB LIKIT "Aurapa" (¢peppo3oHnoBhIil feknuHoMeTp/uHKInHOMETp fDI) HC3® CO PAH 26.06.2017

13. |UHCTpyKIMS 110 paboTe Ha Teneckomnax ACTPOU3MEPHUTENILHOr0 KoMiekca "CasHbl" HC30 CO PAH 12.06.2017

14. |MeTomuka MpoBeeHu HAOMOIEeHU! ONTHUYECKOr0 KoMIIIeKca I'eodu3ndeckoi o6cepBaTopuut TOpE! HC3® CO PAH 24.12.2018

15. |Meromuka u3MepeHuit Ha 1GPOBOM HOHO30HAE DPS-4 HNC3® CO PAH 24.12.2018

16. |MeTtonguka mepBUYHOM 00paboTKM HaHHKEX CasHCKOro CIeKTporpaduieckoro KoMmiaekca kocmuueckux nydet LIKIT "Aunrapa” HNC30 CO PAH 24.12.2018

17. |MeTonouKa aBTOMaTHY€eCKOT0 IOCTPOEHUS pagrou3obpaxenuii CoHIa 0 IePBUYHEIM faHHEIM CCPT HC3% CO PAH 08.07.2013

Pyxosogutens LIKII

(HAcrokesuy H0.B.)

04.04.2019

ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIYeCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 4
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dopma 5

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

IlepeyeHsb BHINOJTHEHHBIX pa0oT/oka3aHHbIX yeiayr IIKII B 2018 romy

CrouMoCTH C "
IIpoponxur | CebecToumoc KomniecTso (zeHa) Tongl OCTHOU
eIbHOCThL | Th (3aTpaTshi) | BPIMOTHEHHBIX pador O6mue pa3oBoro 00BeM
Pasmen pa3oBoro pa3oBoro (0Ka3aHHEIX yCIyT), 3aTpaThl Ha | BHIMOJTHEHHS BEIITOTHEHHO
HaumeHoBaHuE er. # paboThI
Ne GOTEL Kiraccupukaro | Ucnonb3yeMoe HaydHOE Hcnons3yemast BbITIOTHEHH | BBINIOJTHEHU S BBITIOTHEHHE padoThI (oKa3aHHOI
n/n pa pa paboTsI o0opymoBaHHe MeTOJgHKa 51 paboThI padoThI padoThI (oKa3aHHUA
(yemyrn) (ycmyru) (oka3aHus | (OKa3aHHS B (oka3aHue YCJIyTH) mo ycayrs) mo
HeNTHUM OTHOMY
yCJIyru), |yciayru), pyo. Beero: |sakasumk yCIyru), pyo. OTHOMY HoroBopY
gac. (t) (S) IOr0BOpY, !
aM pyo.
pyo.
1 2 3 4 5 6 7 8 9 10 11 12
1. CrexTps npuGOpH U CasiHCKMi MerTonuka nepBUYHOM 8760.00 11116089.60 |1 0 11116089.60 |0.00 0.00
Bapualui u obopynoBaHue, |CHeKTporpadpuyeckui 00paboTKY TaHHEIX
QHU30TPONIUU KOCMHUYeCcKue KOMILJIEKC KOCMUAYECKUX CasiHCKOTO
KOCMUUYECKUX 0OBEKTEH, UHEIE |myuein CIekTporpaduyecKkoro
Jy4ed Ha opOUTE |METOMEL KOMIIJIEKCA KOCMUYECKUX
3emnu. U3MepeHus, myqent LIKIT "Axrapa"
[TnaHeTapHbE UHEIE METOMBL
HU3MeHEeHUs UCCIIeIOBaHUS
IIOPOTOBBIX
KeCTKOCTen
reoMarHuTHOTO
oOpe3aHus
KocMmuueckux
Ty4en.
2. PaspaboTka u IpUOOPH U CuOHpPCKH COMHEYHBIH MeTopuKa UCTIEITaHUN 7000.00 25463235.00 |1 0 25463235.00 |0.00 0.00
co3paHue o6opynoBaHUe, |pafUOTENeCKOIl, IIPUEeMHOr0 000pyIOBaHUS
OIIEITHBIX aCTPOHOMUYECKH |yHUKaIbHAsA HaydHas panuorenuorpada,
00pas1oB e, KocMHuuyeckre |ycrtaHoBka per. Ne 01-27, MeTopuKa NpoBefeHus
OIITUYECKUX 00beKTH, uHEe |ConHeYHbIN HabmnroneHul Ha
TEeJIeCKOIIOB U HCIIBITAHUS, CIeKTpononsapuMetp 2-24 [CubupckoM COTHEUHOM
PafKOCIeKTPOIo |uHEe mpegMeTsl |I'Tn pazfuoTesneckone
TSpUMeTpa HCCIIe[I0BaHus,
HOBOT'O VHble METOJE!
IIOKOJIEHUS I |KUCCIlefoBaHus
MOHHUTOPHHTA
COJIHEUHOU
aKTHUBHOCTH.
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CTOUMOCTH

Ipomonxur | CeGecToumMoc Konmuuectso (uena) CroumocTHOH
€1bHOCTH | Th (3aTparhi) | BPIIOTHEHHBIX PaGoT O6ume pa3oBoro 06nem
Paspgen pa30Boro pasoBoro | (0KA3aHHBIX YCIIYT), | 3arparhi HA | BBINOTHEHHS | & g o o0
HauMeHnoBaHue er. H paboThI
Ne 60ThI Kj1accupukaro | Ucnonb3yeMoe HaydHOE Hcnonb3yeMas BBINO/IHEHH | BHINIO/THEHUS BBINOJIHEHHE padoThL (oKa3aHHO
n/n pa pa padoThI obopynoBaHue MeTOAHKa 51 paboTHI padoThI padoThI (oka3aHuA
(ycmyrm) (ycmyru) (oka3anusi | (OKa3aHHUSA B (oka3aHue YCJIyTH) mo ycIyra) mo
HeNTHUM OTHOMY
yCayru), |ycayru), pyo. Beero: |sakasumk yciayru), pyo. OTHOMY moroBopy
gac. (t) (S) IOTrOBOPY, !
aMm pyo.
pyo.
1 2 3 4 5 6 7 8 9 10 11 12
3. [Monyuenue KOCMHYeCKue AcTpousMepuTeIbHBIN HHCcTpyKuus no pabote Ha (1580.00 11386965.20 |1 0 11386965.20 0.00 0.00
KOOPAMHATHOM U |0OBEKTE], UHEE |KOMIITIEKC TeJIeCKoIax
HEKOOPAUHATHOU | MeTonk! ACTPOU3MEPUTENILHOTO
“HGOPMAIUY O  |U3MEepPeHus koMmmiekca "CasHsl"
KOCMHUYECKUX
o0BeKTax
4. Obecneuenue COCTaB, Kommnexc 1udpoBeix MeTtopuka usMepenuit Ha |8760.00 9456157.20 1 0 9456157.20 0.00 0.00
mocTyma K 6a3aM |CTpyKTypa, 1oHO030H0B DPS-4 1urpoBOM HOHO30HIE
TaHHBIX CBOMCTBA, DPS-4
BepTUKanbHOTO |aCTPOHOMHYECKU
Y HaKJIOHHOTO e, aTMocdepa
30HOUPOBAHUS 3emiu,
noHochepsl KOCMUYEeCcKUe
00BEKTH, UHBIE
IpegMeTh
KCCIIe[I0BaHuUs
5. ObGecneuenue COCTaB, MHOrono3uuOHHEIN 8760.00 9614538.00 1 0 9614538.00 0.00 0.00
paboTh CTPYKTypa, HOHO30H], C TUHENHOH
nepefamuero CBOICTBA, YaCTOTHOU MOAYNIAIUEN
KOMIIJIEKCa aCTPOHOMHUYECKHU |U37Ty4aeMoro CUrHana
MHOTOIIO3UIIMOHH | e, aTMocepa (JTYM-10HO30HN)
0T0 MOHO30HJA C |3eMmu,
TIUHEVHON KOCMUYECKUe
YaCTOTHOU 0OBEKTE, HHEIE
MopyTsLyen IIpegMeTHl
HCCIIe[0BaHuUs
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CrouMoCTh c .
Ipomonxur | CeGecToumMoc Konmuuectso (uena) TOMMOCTHOH
€1bHOCTH | Th (3aTparhi) | BPIIOTHEHHBIX PaGoT O6ume pa3oBoro 06nem
H Pasmen pa3oBoro pa3oBoro (OKa3aHHEBIX yCIyT), 3arparsl Ha | BHIIOTHEHHS BPIO/THEHHO
Ne auMeHoBahhe Kj1accupukaro | Ucnonb3yeMoe HaydHOE Hcnonb3yeMas BBINO/IHEHH | BHINIO/THEHUS en. BBINOJIHEHHE 00THI 1 paﬁon“
00THI Y y Y H pabo (oxa3aHHOH
n/n pa pa padoTsI o0opymoBaHue METOJHUKa 51 paboThI padoThI padoThI (oka3aHus
(ycmyrm) (ycmyru) (oka3anusi | (OKa3aHHUSA B (oka3aHue YCJIyTH) mo ycIyra) mo
HeNTHUM OTHOMY
YCIIyTrH), |yCiIyru), pyo. Beero: |sakasumk yCIIyTH), pyo. OTHOMY moroBopy
gac. (t) (S) am IOTrOBOPY, pyo !
pyo. :
1 2 3 4 5 6 7 8 9 10 11 12
6. Be3Bo3Mes3nHblil |cocTas, ITpubaiikanbCKas CeTh Mertonuka 4780.00 6412831.80 9 9 57715486.20 [0.00 0.00
0o0MeH JaHHHIMH, |CTPYKTYpa, [IPUEMHUKOB aBTOMAaTH4YeCKOTO
Hay4HOe CBOYCTBA, GPS/TJIOHACC, IIOCTPOEHUST
COTPYOHHUYECTBO |aCTPOHOMHUYECKU |CUOUPCKUI CONMHEYHBIN pazmnou300paxkeHuH
U COBMECTHEIE e, IPOBElEHUE |pamuoTeNecKor, ConHia 1o NePBUYHEIM
paboTH y4eOHEIX YHUKa/bHas1 Hay4Has mauHeiM CCPT, MeToguka
3aHATUN ycTaHoBKa per. Ne 01-27, IEeTEeKTUPOBAaHUS BOITHOBBIX
CTy[I€HTOB, ConHeYHHIY TeIeCKOI TIaKeTOB 10 JaHHHIM
IIPOXOXKAEHNE OIlepaTUBHEIX IPOTHO30B  (mpueMHUKOB GPS/I'moHacc,
MIPAKTHUK, MeTonuKka HaOMOOeHUI
CTaXXHUPOBKa Ui TEXHUKA-HA0IIogaTe s
CIeIaIUCTOB, Ha CuOUPCKOM COTTHEYHOM
COTIPOBOXK[EHNUE panuoTeNeckore,
HaYYHBIM MeTtonuka 06paboTku
000pymOBaHUEM IOAHHBIX [J1S IPOTPaMMEL
Hay4YHO-KUCCIIE[I0B «SZD kard», MeToguka
aTenbCKuX paboT OIIpefieNieHus Baprauui
TOOKTOPOB, TIOJIHOT'O COJTHEYHOTO
KaHMIUIaTOB, comepXKaHus II0 TaHHBIM
aCIIUPaHTOB, npueMHUKOB GPS/I'monacc
MarucTpos,
CTYLEHTOB,
IIOATOTOBKA
KaZpoB BEICIIEH
KBamuGUKaIuy,
KOCMHY€eCKue
00BEKTEI, NHEIE
IIperMeTHl
UCCIIeIOBAHNUS,
HHEIE METOMBL
UCCIIeIOBAHUS
04.04.2019 ConneyHo-3eMHas Qpu3uKa ¥ KOHTPOIIb 0KOJI03€MHOT0 KocMHudecKoro npocrpaHcTsa (LIKII «AHrapa») (kof oT4era: 596135), ®opma 5 3u3ll




CTOUMOCTH

Ilpopomxkut | Cebecronmoc Konmuectso (ueHa) CronmoctHox
elILHOCTB | Th (3aTpaThr) | BPITOTHEHHBIX PaboT OGurue pa3oBoro 00Lem
Paspgen pa30Boro pasoBoro | (0KA3aHHBIX YCIIYT), | 3arparhi HA | BBINOTHEHHS | & g o o0
HauMeHnoBaHue er. H paboThI
Ne 60ThI Kj1accupukaro | Ucnonb3yeMoe HaydHOE Hcnonb3yeMas BBINO/IHEHH | BHINIO/THEHUS BBINOJIHEHHE padoThL (oKa3aHHO
n/n pa pa padoThI obopynoBaHue MeTOAHKa 51 paboTHI padoThI padoThI (oka3aHuA
(ycryrm) (ycnyrn) (oxa3aHusa | (oka3aHus B (oxa3aHue yCIIyTu) no ycyrs) mo
HEeITHUM OTHOMY
yCayru), |ycayru), pyo. Beero: |sakasumk yciayru), pyo. OTHOMY moroBopy
gac. (t) (S) IOTrOBOPY, !
aMm pyo.
pyo.
1 2 3 4 5 6 7 8 9 10 11 12
7. VHdopMannoHHO [aCTPOHOMUYECKY | ACTPOU3MEPUTEITLHEIH Mertonuka 600.00 4324164.00 1 1 4324164.00 5066896.00 5066896.00
e obecrieyeHne |e, KOCMUYECKHE |KOMIITIEKC dboTomMeTpruyeCKUX
aBTOMATHU3UPOBA |0OBEKTHI HaOTIOIeHNH KOCMUYECKIX
HHOW CUCTEMBL 00BEKTOB Ha TEJIEeCKOIax
IpenynpexneHn aCTPOU3MEPHUTETILHOTO
s 00 OTTaCHEIX koMmmiekca "CasHsl"
CUTyalUsX B
OKOJI03€MHOM
KOCMHUYECKOM
IIPOCTPAHCTBE B
4acTu
[IPENOCTaBIIeHUS
nHbOPMAlUU OT
TeJleCKoIa
A3T-33UK u
TeJleCKoIa
A3T-33BM
8. HccnepmoBaHue acTpoHOMUYeCKH | ONTUYECKUH KOMILIEKC MeTopuKa npoBefeHu 300.00 617754.00 1 1 617754.00 1100000.00 1100000.00
OBICTPBIX e, KOCMHUYeCcKue HaOII0IeHUH OIITHYECKOI0
OIITUYECKUX 00BEKTE!, UHEIE KOMIIJIEKCa
SIBJIEHUY B IIpegMeTEH Feodusmyeckou
atmochepe KCCIIe[I0BaHUS o6cepBaTopun Topsl
3eMnu
9. H3mepeHusa u COCTaB, OnTudeckul KOMIITIEKC MeTopuKa NpoBeNeHN 80.00 164734.40 1 1 164734.40 300000.00 300000.00
IIpefiBapUTENbHEI | CTPYKTYPA, HabJIONeHUH ONITHYECKOTO0
I aHaNIM3 DaHHEIX | CBOMCTBA, KOMIIJIEKCa
OIITUYECKOT0 aCTPOHOMHUYECKH T'eodusudeckon
CBeUeHUs €, KOCMUYeCKue o6cepBaTopun Tophl
HOHOC(hEpE IPU | 00BEKTEH, UHBIE
BO3[IEHCTBUU HA |IpeaMeThl
CPeNHEeNINPOTHY |HCCIIefoBaHus
10 HoHOChEPY
MOIIHBIM
panuou3nydeHne
M cTeHpa «Cypa»
04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5 4n31l




Ne
o/

HaumeHOBaHHE
padoThI
(ycnyrn)

Pa3pgen
KJIaCCH(PHUKATO
pa padoTsI
(ycmyrn)

Hcnonn3yemoe Hay4dHOE

o0opymoBaHue

Hcnonb3yemasn
MeTOAHKa

IIponomkuTr
€JIBHOCTH
pa30BoOro

BBINO/THEHH
51 paboTHI

(oxa3aHus
yCIIyrs),
gac. (t)

CebecToumoc
Th (3aTpaThl)
pa3oBoro
BBINOTHEHUS
padoThI
(oka3aHus
yCiyru), pyo.
(S)

KonuuecTtBO
BBINIOJTHEHHBIX PadoT
(0OKa3aHHBIX YCJIYT),
em.

BHermmrHuM
3aKa34uK
aMm

Bcero:

Oo6mue
3arparsl Ha
BBINIOTHEHHE
padoThI
(oxa3aHue
yciayru), pyo.

CrouMoOCTH
(zeHa)
pa3oBoro
BBINOTHEHH ST
padoThL
(oka3aHus
yCIIyTu) no
OTHOMY
IOTrOBOPY,
pyo.

CTOMMOCTHOH
o0beM
BBITIOTHEHHO
# paGoThI
(oxka3aHHOH
yCJIyTu) no
OTHOMY
ZOTrOBOPY,
pyo.

2

4

5

6

7

8 9

10

11

12

10.

HccnepoBanne
BIIUAHUSA
BBICOKOYACTOTHO
T'0 U3Ty4YEHUs
YCTaHOBKU
COTOBOW CBSI3U
Ha KOMIIJIEKC
Hay4YHOTO
o0opymoBaHus,
HCIIONIE3yEMOT0
VTSI peleHust
mpobieM
KOCMHYECKOH
TIOTOABI U
MOHUTOPHHTa
MEXKIIJITaHETHOT'O
MIPOCTPAHCTBA, a
TakKXke Ha
PagroTeXHUYECK
ue CpefcTBa
OBITOBOTO M
CIEIMaIbHOTO
Ha3HA4YEeHHUs,
PacIoJIOXKEHHBIX
Ha TePPUTOPUHU
CastHCKOH
COJIHEYHOH
obcepBaTopun

COCTaB,
CTPYKTYDa,
CBOMCTBa,
ACTPOHOMHUYECKH
€, KOCMUYECKIE
00BEKTEI, MHEIE
TIPEeOMETEI
HCCIIeOBAHUS

CastHCKMi
cnekTporpadpuyeckuit
KOMIIJIEKC KOCMUYECKUX
Ty4yen

MerTonuka nepBUYHOM
00pabOoTKY maHHBIX
CasiHCKOTo
CIeKkTporpapuyeckoro
KOMIIJIEKCA KOCMHUYECKUX
my4est LIKIT "Anrapa"

120.00

152275.20

152275.20

240000.00

240000.00

04.04.2019

ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5

5u3ll




CrouMoOCTH c .
Ilpopomxkut | Cebecronmoc Konmuectso (ueHa) TOHMOCTHOK
elILHOCTB | Th (3aTpaThr) | BPITOTHEHHBIX PaboT OGurue pa3oBoro 00Lem
Paspgen pa30Boro pasoBoro | (0KA3aHHBIX YCIIYT), | 3arparhi HA | BBINOTHEHHS | & g o o0
HauMeHnoBaHue er. H paboThI
Ne 60ThI Ki1accupukaro | Ucnonb3yemMoe HaydHOE Hcnonb3yemas BBINIO/THEHH | BBINOTHEHHU ST BBINOTHEHHE padoThI (oKa3aHHOI
n/n pa pa padoThI obopynoBaHue MeTOAHKa 51 paboTHI padoThI padoThI (oka3aHuA
(ycmyrm) (ycmyru) (oka3anusi | (OKa3aHHUSA B (oka3aHue YCJIyTH) mo ycIyra) mo
HeIITHHM OTHOMY
ycmyrs), |[ycmyru), pyo.| p cero: |saxazumk | YCIYTH), pyo. OTHOMY moroBopy
gac. (t) (S) am IOTrOBOPY, pyo !
pyo. ’
1 2 3 4 5 6 7 8 9 10 11 12
11. |Metonst coCTas, ITpubaiikanbCKas CeTh Mertonuka netektupoBanus (300.00 344943.00 1 1 344943.00 600000.00 600000.00
aBTOMAaTH4eCKOH |CTPYKTYpa, TIPUEMHUKOB BOJTHOBBIX ITAKETOB II0
perucrpanuu CBOMCTBa, GPS/TJIOHACC TOAHHBIM TPUEMHUKOB
BO3MYILIEHUN aCTPOHOMHUYECKH GPS/Tnonacc, Metonuka
noHOC(hEDHI, e, KOCMUY€eCcKre OTIpefieNIeHUsT Bapralui
OTIpeMieNIeHus UX |00bEKTH, HHEIE TIOJTHOTO COJTHEYHOTO
mapaMeTpPoOB U TIPEIMETEI comepKaHus II0 TaHHBIM
UCTOYHHUKOB I10  |MCCIIEOBAHUS npueMHUKOB GPS/I'moHacc
TOaHHBEIM
rino6anbHOM ceTh
HaBUTAIIMOHHBIX
MIPHEMHUKOB
12. |Co3pmanue COCTaB, [MTpubaiikambcKas CeTh Metopuka getextuposanus|1500.00 1724715.00 1 1 1724715.00 5000000.00 5000000.00
cucTeMsl cOopa, |CTPYKTYypa, MIPUEMHUKOB BOJIHOBBIX ITAKETOB II0
00paboTKu U CBOWCTBA, GPS/TJIOHACC OaHHBEIM ITPHEMHUKOB
MAaIIXHHOTO aCTPOHOMUYECKHU GPS/T'monacc, MeTonuka
aHalIM3a e, KOCMUYeCcKue OTlpefeNieHus Bapualui
OOJIBIINX 00BEKTEI, HHEIE IIOJTHOT'O COJIHEYHOTO
00bEMOB HAHHBIX |ITPEIMETHI comepKaHus 10 TaHHBIM
r106abHEIX KCCJIeMOBAaHUSA npueMHuKoB GPS/I'monacc
HaBUTAI[MOHHBIX
CIIy THUKOBBIX
CHCTEM IS
3agay
KCCIIeIOBaHUS
OKOJI03eMHOT'0
KOCMUYECKOTO
MIPOCTPAHCTBA
04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5 6u3ll




CrouMoCTh c .
Ilpopomxkut | Cebecronmoc Konmuectso (ueHa) TOHMOCTHOK
elILHOCTB | Th (3aTpaThr) | BPITOTHEHHBIX PaboT OGurue pa3oBoro 00Lem
Paspgen pa30Boro pasoBoro | (0KA3aHHBIX YCIIYT), | 3arparhi HA | BBINOTHEHHS | & g o o0
HauMeHnoBaHue er. H paboThI
Ne 60ThI Kj1accupukaro | Ucnonb3yeMoe HaydHOE Hcnonb3yeMas BBINO/IHEHH | BHINIO/THEHUS BBINOJIHEHHE padoThL (oKa3aHHO
n/n pa pa padoThI obopynoBaHue MeTOAHKa 51 paboTHI padoThI padoThI (oka3aHuA
(ycmyrm) (ycmyru) (oka3anusi | (OKa3aHHUSA B (oka3aHue YCJIyTH) mo ycIyra) mo
HeNTHUM OTHOMY
ycmyrs), |[ycmyru), pyo.| p cero: |saxazumk | YCIYTH), pyo. OTHOMY moroBopy
gac. (t) (S) am IOTrOBOPY, pyo !
pyo. ’
1 2 3 4 5 6 7 8 9 10 11 12
13. |UccnepmoBanue |[cocras, CuOUPCKUii CONMHEYHBIN Mertonuka 600.00 2182563.00 1 1 2182563.00 4600000.00 4600000.00
BEIGPOCOB CTPYKTYPa, pPanuoTeNecKorl, aBTOMAaTH4YeCKOTO
COJTHEYHOU CBOYCTBA, VHUKaJIbHAs HayyHas IIOCTPOEHUST
IyIa3Mbl U aCTPOHOMUYECKY |ycTaHoBKa per. Ne 01-27, pazmnou300paxkeHuH
pas3ButTue e, kocMuyeckue |CoJHEeYHBIH ConHia 1o NePBUYHEIM
dbusnueckux 0OBEKTEH, UHEE |cmekTpomomnsipuMetp 2-24 |manuemM CCPT, MeTtonuka
OCHOB OLIEHKU UX |IIPeIMeTEHl ITn WCIBITAHUM TPUEMHOTO
rapaMeTpoB II0  (KUCCIenoBaHUS 060pynoBaHus
MHOTOBOJIHOBEIM pagpuorenuorpada,
HalJIIONeHUuIM B MeTonuka HabMOneHMH
paguo u Ui TEXHUKA-HA0IIogaTe s
OIITUYECKOM Ha CuOUPCKOM COTTHEYHOM
Iouarna3oHax panuoTeNiecKome
14. |TeopeTtuueckoe u|CBOUCTBa, MarautomMeTpu4ecKui MeTopuKa KOHTPOJIS 4000.00 4880440.00 1 1 4880440.00 5945000.00 5945000.00
9KCIIepPUMEHTaNb [2CTPOHOMUYECKH | KOMIITIEKC OCHOBHBIX IIapaMeTPOB
HOe €, KOCMUYeCKue MarHuTOMETPOB
HCCIIeOBaHue 00BEKTE!, UHEIE MarHuTOMETPUYECKOT0
DOJIronepuonuye |IpegMeTH xomnnekca LIKIT "Aurapa"
CKUX IyJIbCAIUY |UCCIIeNOBaHUS
3JIEKTPOMArHuTH
0ro NOJS 3eMIiy,
BEI3EIBAEMBEIX
IIpoleccamMyu B
Marautocdepe u
COJTHEYHOM
BeTpe
04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5 7usll




CrouMoCTh c .
Ilpopomxkut | Cebecronmoc Konmuectso (ueHa) TOHMOCTHOK
elILHOCTB | Th (3aTpaThr) | BPITOTHEHHBIX PaboT OGurue pa3oBoro 00Lem
Paspgen pa30Boro pasoBoro | (0KA3aHHBIX YCIIYT), | 3arparhi HA | BBINOTHEHHS | & g o o0
HauMeHnoBaHue er. H paboThI
Ne 60ThI Kj1accupukaro | Ucnonb3yeMoe HaydHOE Hcnonb3yeMas BBINO/IHEHH | BHINIO/THEHUS BBINOJIHEHHE padoThL (oKa3aHHO
n/n pa pa padoThI obopynoBaHue MeTOAHKa 51 paboTHI padoThI padoThI (oka3aHuA
(ycryrm) (ycnyrn) (oxa3aHusa | (oka3aHus B (oxa3aHue yCIIyTu) no ycyrs) mo
HeNTHUM OTHOMY
yCayru), |ycayru), pyo. Beero: |sakasumk yciayru), pyo. OTHOMY moroBopy
gac. (t) (S) am IOTrOBOPY, pyo !
pyo. )
1 2 3 4 5 6 7 8 9 10 11 12
15. |UccnepmoBanue |[cocras, ITpubaiikanbCKas CeTh Mertonuka netektupoBanus (800.00 919848.00 1 1 919848.00 1700000.00 1700000.00
KOMILJIEKCHOMU CTPYKTYPa, [IPUEMHUKOB BOJIHOBBHIX IIAKETOB I10
CTPYKTYPH CBOYCTBA, GPS/TJIOHACC DaHHBIM [IPHEMHUKOB
OTKJIMKA aCTPOHOMUYECKHU GPS/T'nonacc, Metoguka
noHOChepHl Ha  |e, KOCMUYeCKUe OIIpefieNieHus Bapranui
COORITHS 00OBEKTEI, UHEIE IIOJIHOTO COJIHEYHOTO
BHE3aIHBIX IIperMeTHl comepXKaHus II0 TaHHBIM
CTpPaTOCEpHHIX |uCCleoBaHUsS npueMHUKOB GPS/I'monacc
MOTEeTIEHU B
CpenHe-IUPOTHO
MU
APKTUYECKOM
peruoHax Ha
OCHOBe JaHHBIX
HaBUTAIIMOHHBIX
cucteMm GPS u
['JIOHACC
16. (Bnusuue COCTaB, Kommnexc b poBeix Metopuka usMmepenuit Ha |300.00 339713.00 1 1 339713.00 700000.00 700000.00
MeJKoMacuTabH |CTpyKTypa, 1oHO030HT0B DPS-4, 1urpoBOM HOHO30HIE
on CBOMCTBA, MarautomMeTpu4ecKui DPS-4, MeTonuka
TYpOYIEHTHOCTH |2CTPOHOMUYECKH |KOMIITIEKC, KOHTPOJISI OCHOBHEIX
COJIHEYHOTO e, KocMuyeckue |MHOTOmo3UIMOHHEIN ImapamMeTpoB
BeTpa Ha O00OBEKTH], UHEE |MOHO30HT C ITUHEHHOU MarHuTOMETPOB
COCTOSIHUE U IpeIMeTh YaCTOTHOU MOLYJIAIUEN MarHUTOMETPUYECKOT0
BOJIHOBYIO KCCIIeOBaHUS U3]Ily4aeMoro CUrHaa xommekca LIKIT "Anrapa”,
AKTHUBHOCTD (JTYM-10HO30HT) MeTopuKa NpoBefeHus
MarsuTochepHo- MOHHUTOPHHTA
noHoCchepHOH 371eKTPOMAarHUTHOTO 101
CHCTEMEL 3eM/IH B UTUPOKOM
Iouana3oHe YacToT Ha
MarHuTOMEeTPHYECKOM
xomnnekce LIKIT "Aurapa"
04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5 8u3ll




CrouMoCTh c .
Ipomonxur | CeGecToumMoc Konmuuectso (uena) TOMMOCTHOH
€1bHOCTH | Th (3aTparhi) | BPIIOTHEHHBIX PaGoT O6ume pa3oBoro 06nem
Paspgen pa30Boro pasoBoro | (0KA3aHHBIX YCIIYT), | 3arparhi HA | BBINOTHEHHS | & g o o0
HauMeHnoBaHue er. H paboThI
Ne 60ThI Kj1accupukaro | Ucnonb3yeMoe HaydHOE Hcnonb3yeMas BBINO/IHEHH | BHINIO/THEHUS BBINOJIHEHHE padoThL (oKa3aHHO
n/n pa pa padoThI obopynoBaHue MeTOAHKa 51 paboTHI padoThI padoThI (oka3aHuA
(ycmyrm) (ycmyru) (oka3anusi | (OKa3aHHUSA B (oka3aHue YCJIyTH) mo ycIyra) mo
HeNTHUM OTHOMY
yCayru), |ycayru), pyo. Beero: |sakasumk yciayru), pyo. OTHOMY morosopy,
gac. (t) (S) IOTrOBOPY,
aMm pyo.
pyo.
1 2 3 4 5 6 7 8 9 10 11 12
17. |UccnemoBaHue |[cocras, WpkyTckuit pagap Meronuka u3mepenuit Ha (200.00 728805.00 1 1 728805.00 1100000.00 1100000.00
B3aUMOCBS3U CTPYKTYPa, HEKOT€PEeHTHOT0 uubpPOBOM UOHO30H[IE
OVMHaMHU4YECKUX |CBOMCTBa, paccesiHUs, YHUKaAJIbHAS DPS-4
IIPOIIECCOB B aCTPOHOMUYECKY |Hay4Has yCTaHOBKa per. Ne
HUXHEHN U e, kocmuueckue |(01-28, Komnnekc
BepxHeN O00OBEKTEH], UHEE |IH(POBEIX HOHO30HOOB
atmocdepe TIPEIMETEI DPS-4
3emu 10 UCCIIeIOBAHUS
OaHHBIM
CIEKTPOMETpHUYe
CKUX U
paguodusndecKu
X HaOJIIoNeHuH
18. |HccnemoBaHue aCTpoHOMHUYEeCKHU | MHOTONO3UIIMOHHEIHR 250.00 274387.50 1 1 274387.50 500000.00 500000.00
BOIIPOCOB e, KOCMUYEeCKHe |HOHO30H[ C JIMHEeHHON
HCIONb30BAHUSA |OOBEKTHl, UHEIE |4aCTOTHOU MOLYJIANUEN
JIYM cursanoB |mIpegMeTH U3]Ily4aeMoro CUrHaa
IS KCCJIeMOBAaHUSA (JTYM-10HO30HT)
30HIUPOBAHUS
BHeIIHEN
noHochepsl
19. [HccnemoBaHue [cocTas, VpkyTckuil pagap 70.00 434600.60 1 1 434600.60 500000.00 500000.00
I1apaMeTpoB CTPYKTypa, HEKOTePEHTHOT 0
HOHOChEPEH! CBOICTBA, paccesiHUs, yHUKaJbHas
Cubupckoro aCTPOHOMHUYECKHU |Hay4yHas ycTaHOBKa per. Ne
peruoHa Ha e, kocmuueckue |01-28
ocHOBe 0a3nl 00BEKTEHI, UHBIE
naHHEIX UPHP IIpegMeTEH
(1998-2010rr.) m |uccnenoBaHus
HOBOTO
ypaBHEHUS
PanuoJIOKaINH C
y4eToM
pebpakuun u
3JIEKTPOHHOTO
paccesHUS
HOHOCHEpHOH
II1a3MBL
04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5 9u3 11




CTOUMOCTH

Ipomonxur | CeGecToumMoc Konmuuectso (uena) CTO"gI OCTHOH
€1bHOCTH | Th (3aTparhi) | BPIIOTHEHHBIX PaGoT 06mue pa3oBoro ovbem
HauMeHoBanme Paznen Pa30BoOro pasosoro | (0KQ3AHHBIX YCIIVT), | 3arpaThi Ha | BHITOTHEHHsT B];;rg;g‘{)?:im
No 60THI Kiraccupukaro | Ucnonb3yeMoe HaydHOE Hcnons3yemast BBINIO/THEHH | BHINOJTHEHU S en. BBINIOTHEHHE padoThL (oKa3aHHOI
n/n (pa ) pa padoTsI o0opymoBaHue METOJHUKa 51 paboThI padoThI padoThI (oka3aHus )
ycmyru (ycmyru) (oka3anusi | (OKa3aHHUSA BHeIHIM (oka3aHue YCJIyTH) mo yc(i?::M;o
YCIIyTrH), |yCiIyru), pyo. Beero: |sakasumk yCIIyTH), pyo. OTHOMY morosopy,
gac. (t) (S) am IOroBOPY, pyo
pyo. :
1 2 3 4 5 6 7 8 9 10 11 12
20. |UccnemoBanue |mpubGOpPH U MaruutomMeTpuyecKun MerTonuka IpoBefeHus 100.00 122011.00 1 1 122011.00 180000.00 180000.00
BIIUSTHUS 000pyIOBaHUE, |KOMIITIEKC MOHHUTOPHHTA
BEICOKOYACTOTHO |CBOHCTBA, 9JIEKTPOMArHUTHOTO TIOJIS
T'0 U3JIyYEHUs ACTPOHOMHUYECKH 3eM/IH B LIMPOKOM
YCTQHOBKHU e, OMana3oHe YacToT Ha
COTOBOW CBSI3U  |371EKTPOGU3NYEC MarHUTOMETPUYECKOM
Ha KOMIIJIEKC Kue, kommnekce LIKIT "Arrapa"
HAYYHOTO KOCMUYECKHe
o0opymoBaHus, |0OBEKTEHI, HHEIE
HCTIONIb3YEeMOTO | THUIIHI U3MEPEHUS,
IJISE PEIeHnst HHEIE UCITBITAHMS,
mpobieM WHBIE TPEeIMETH
KOCMHUYeCKOU UCCIIeIOBAHUS
IIOTONEL 1
MOHHUTOPHHTA
MEXKIIJIAHETHOTO
IIPOCTPAHCTBA, a
TaKXe Ha
PafHUOTEXHUYIECK

ue CpefcTBa
OBITOBOTO M
CIEIMaIbHOTO
Ha3HAYEHHs,
PaCIOI0XKEHHEIX
Ha TePPUTOPUHU
BaiikanbCKoH
MarHUTO-TEJITYP
WYEeCKOH
obcepBaTopun
"Vayp"

Pykosogutens IKIT

Cebecroumoctu padoThl/yciayru (S) paccuurbiBaercst mo ¢popmysie:
S=(t1*F1)+(t2*F2) +(tn*Fn), rge
t1,t2,tn - BpeMst HCTIO/TH30BaHMsI €THHHUIIBI 000PYIOBaHKsI, HA KOTOPOM BBINOJIHSAETCS pafoTa/oKa3bIBaeTCs ycjayra , dac.
F1, F2, Fn - ce6eCTOUMOCTH Pa0OTHI e THHHIIBI 000PYIOBaHHsA, Pyd. B 4ac, u3 popMb1 No3

(dAcrokesuy FO.B.)
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B ciy4ae, eCJii CTOMMOCTH II0 JOTOBOPY OTHOH U TOM Ke paGoThI/yCIyIH pa3/jIndHa, TO padoTa/yc/Iyra 3aluChIBaeTCsi B pa3HbIX CTPOKaX.
OO0mue 3aTparhl ONpeNeIsilTCs YMHOKeHHeM ce0eCTOMMOCTH padoT (yCiIyr) Ha ux o0Iee KOJIHIeCTBO.

04.04.2019 ConHeuHo-3eMHas $HU3UKa ¥ KOHTPOJIb OKOJI03€MHOT0 KOCMIY€eCKOro npocTpancTsa (LIKIT «Aurapa») (kom oTyerta: 596135), ®opma 5 11us 11



®opma 6
®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

ITlepeueHs OpPraHU3aNUi-0Ib30BaTe/Iel HayYHBIM 000opynoBanuem IIKII B 2018 romy
1. AKIIHOHEpHOE 001eCTBO «ACTPOHOMHUYECKHH HayIHBIH IEHTP»

sIBmsieTcst 6a30BoM opraHu3anuei: Het

Crpana: Poccus

BemoMcTBeHHast MPUHAMJIEKHOCT: be3 BeOMCTBEHHON TPUHAIIEXKHOCTH
denepanbHbIY OKPYT: LleHTpanbHbIN

Tumn: KoMMepYecKas, IPOMbIIUIEHHAS OPraHU3alus

PaGoTs! (yc1yru), BHIIOTHEHHBIE (0Ka3aHHbBIE) IS OPraHU3alUU-10/Ib30BaTe s "AKIHOHEePHOEe 00IEeCTBO «KACTPOHOMHUYECKHUY HAYyYHBIH IEHTP»"

No Ko/1n4eCcTBO BHIIOIHEHHBIX
HaumeHoBaHue padoThI (YCIIyru)
n/n padoT (0Ka3aHHBIX YCIIYT)
1 2 3
1 HHbopMaImoHHoe 00eclieYeHre aBTOMATU3NPOBAHHOM CHCTEMEI IPENYIPEKACHUS 00 OACHBIX CUTYalisIX B OKOJI03€MHOM KOCMUYECKOM IIPOCTPAHCTBE B YaCTH 1
npenocTaBnenus nHpopmarmu ot teneckona A3T-33UK u Teneckoma A3T-33BM

KonuuecTBo BHIOJHEHHEIX paboT (0Ka3aHHEIX YCIIyT), BCETO: 1

KonuyecTBO BEIIOJTHEHHBIX pa60'r (oKa3aHHBIX YC.TIyl"), PYKOBOIOCTBO KOTOPBEIMHK CO CTOPOHEI OPTaHU3allUU-II0NIb30BATEIIA OCYILIECTBIIAI UCCIIeO0BaTe/Ib BO3PaCcTOM 10 39 net: 0

2. UHCTHTYT reojIOTUH U NPUPOIONOIb30BaHus [{aTbHEBOCTOUHOT O oTaeneHuss PAH

sBnmsieTcst 6a30BOM opraHu3anuei: Het
Crtpana: Poccus

BemoMmcTBeHHas npuHannexHocTs: PAH
denepanbHBIN OKPYT: [1anbHEBOCTOYHBIN
Tumn: HayyHast OpraHu3anus

PaboTs! (yCayru), BbIIOTHEHHBIE (OKa3aHHbIE) 151 OPraHU3aluH-NI0Ih30BaTe A "UHCTUTYT Ie0IOTHH U NPUPOIONO0/Ib30BaHusI [laTbHEBOCTOYHOr 0 oTaeeHuss PAH"
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Ne Kon1n4ecTBO BBIIOTHEHHBIX
HaumeHoBaHue pabdoThI (YCIIyru)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3Me3nHEI 00MEH JaHHBIME, HayYHOe COTPYAHUYIECTBO U COBMECTHbIE PabOTH 1

KonuuecTBo BHIOJHEHHEIX pa0oT (0Ka3aHHEIX YCIIyT), BCETO: 1

KonuyecTBO BEIIIOJTHEHHBIX pa60'r (oKa3aHHBIX YC.TIyl"), PYKOBOIOCTBO KOTOPBEIMHK CO CTOPOHEI OPTaHU3alUU-TI0JIb30BATEIIA OCYILIECTBIIAI UCCIIeO0BaTe/Ib BO3PaCcTOM 10 39 net: 0

3. UHCTHUTYT 3eMHOr0 MarHeTu3Ma, HoHOC(depbl H pacnpocTpaHeHus paguoBoid umenu H. B. Ilymkosa PAH

sBnmsieTcst 6a30BOM opraHu3anuei: Het
Crtpana: Poccus

BemoMmcTBeHHas npuHannexHoCcTs: PAH
denepanbHbIN OKPYT: LleHTpanbHbIN
Tun: Hay4yHas opraHu3anus

PaboTs! (ycayru), BbIMOTHEHHBIE (OKa3aHHbIE) 151 OPraHU3alWH-NI0Ih30BaTe s "MHCTUTYT 3€eMHOr0 MarHeTH3Ma, HOHOChepHI U pacnpocTpaHeHus paguoBoiH umenu H. B. ITymkosa
PAH"

Ne Koymm4ecTBO BBINOTHEHHBIX
HaunmeHoBaHHe PabdoOTHI (YCIIyTrH)
n/n padoT (0Ka3aHHBIX YCIIYT)
1 2 3
1 Be3Bo3Me3nHbI 00MeH JaHHBIME, Hay4YHOe COTPYAHUYECTBO U COBMECTHBIE PaboThl 1

KonuuecTBO BEIIOTHEHHBIX pa60T (oKa3aHHBIX ycnyr), Bcero: 1

KosruecTBO BHIIONHEHHBIX PaGoT (0Ka3aHHKIX YCIIYT), PYKOBOACTBO KOTOPEIMA CO CTOPOHEI OPTaHM3alMK-10/1b30BaTe ISl OCYLIECTBIIS HCCIIeN0BaTeNb Bo3pacToM fo 39 yet: 1

4. Poccuiicku#l poHx GpyHTaMeHTaIbHBIX HCCIe0BaHUI

siBnmsieTcst 6a30Bo opraunu3anuei: Hert

Crpana: Poccus

BemoMmcTBeHHas NpUHAAIEXHOCTh: [IpaBuTenscTeo PO
depepanbHbI OKPYT: LleHTpanbHBIN

Tun: HeKoMMepuecKas opraHusanus, QoHy

PaGoTeI (ycnyru), BhIIOIHEHHBIE (0Ka3aHHbIE) IS OPraHUu3alUu-N0/Ib30Bares "Poccuiickuil poun GpyHmaMeHTaIbHBIX HCCIIeIOBAaHUH"
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Ne Koin4ecTBO BBINOTHEHHBIX
HaumeHoBaHue pabdoThI (YCIIyru)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 BrnusiHre MenkoMacmTabHON TypOyIeHTHOCTH CONTHEYHOTO BETPA Ha COCTOSTHUE ¥ BOJTHOBYIO aKTHBHOCTH MarHUTOC(HEPHO-MOHOCHEPHOH CUCTEMEL 1
2 HccrnenoBaHue KOMITJIEKCHOM CTPYKTYPHI OTKJIMKA HOHOC(HEpE! Ha COOBITHS BHE3AMHEIX CTPATOC(HEPHEIX IIOTEIIEHUH B CPeOHE-IIHPOTHOM U apKTUYECKOM perunoHax |1
Ha OCHOBE JaHHBIX HaBUTAIMOHHEIX cucTeM GPS u I'JTOHACC
HccnenoBanue OBICTPHIX ONTUYECKUX SIBJIEHUN B aTMOChepe 3emiu 1
ViccrnenoBaHue B3aUMOCBSI3U JUHAMUUECKUX IIPOLIECCOB B HUXKHEH U BepxHel aTMochepe 3eMJIu 110 JaHHEIM CIIeKTPOMETPUYECKUX U Pafuodu3ndecKux 1
HabmoneHnH
5 KWccrnenoBaHue BOIIPOCOB MCIONIb30BaHUsA JITYM CHUTHAJIOB [JIST 30HAUPOBAHMS BHEIIHEN MOHOCHEPHI 1
6 HccrnemoBaHue apaMeTpPoB HOHOC(epsl CHOMPCKOT0 PeruoHa Ha 0CHOBe 0a3kl maHHbX UPHP (1998-2010rT.) 1 HOBOTO YpaBHEHUS PAfHOIOKAIMY C YIETOM 1
pedpakIuy U 37IeKTPOHHOT'0 PacCesiHUSI HOHOCHEPHOH I1JIa3MEL

KonuyecTBo BHIOIHEHHEX paboT (0Ka3aHHEIX YCIIYT), BCETO: 6

KonuyecTBo BHIIOTHEHHEIX paboT (0Ka3aHHEIX YCIIYT), PYKOBOACTBO KOTOPHIMU CO CTOPOHEI OPraHU3aIMU-II0/Ib30BaTelIs OCYIIECTBIIS UCCIIenoBaTeNls Bo3pacToM 1o 39 net: 0

5. ®enepaibHOE rOCyTapPCTBEHHOE 0I0IKeTHOe yupexneHue Hayku Opaena Tpymosoro Kpacuoro 3uamenn UHCTHTYT COTHEYHO-3€eMHOH QU3HKH
Cudupckoro oraenenusi PAH

sIBnmseTcs 6a30BO¥ opraHu3anuei: a
Crpana: Poccus

BenomcTBeHHas npuHaninexxHoCTs: PAH
denepanbHEIH OKPYyT: CHOMPCKUH

Tumn: HayyHas opraHu3anus

PaboTsI (ycayru), BEIIOTHEHHBIE (OKa3aHHbBIE) IJIsi OPraHH3aluH-10jIb30BaTe s "denepabHOE rOCyIapCTBEeHHOE OI0IKeTHOe yupexneHue Hayku OpneHa Tpynosoro KpacHoro 3uameHu
HUHCTHTYT CO/IHEYHO-3eMHO# (pu3uku Cudupckoro oraenenusi PAH"

Ne Koin4yecTBO BHIIIOTHEHHBIX
HaumeHOBaHHEe padOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Obecneuenue goCTyna K 6a3aM JaHHKEX BePTUKAIbHOTO U HAKJIOHHOT0 30HAUPOBAHUS HOHOCHEPEI 1
2 Obecneuenne pabOTH ITepenalonIero KOMIJIEKCa MHOTOIIO3UIIMOHHOT0 KOHO30H A C IMHEWHON YaCTOTHON MOLYJIsLueN 1
3 [Mony4yeHre KOOPOUHATHOM U HEKOOPOUHATHON UHPOPMAIMU 0 KOCMUYECKUX 00BEKTAX 1
4 Pa3paboTka ¥ co3naHue ONEITHBIX 06Pa3I0B ONTUYECKUX TEIECKOIIOB ¥ PafHOCIeKTPONIONIAPUMETPa HOBOT'O TOKOIEHUS 111 MOHUTOPUHTA COITHEYHOM akKTUBHOCTH. |1
5 CreKTpH BapHallnil ¥ aHU30TPONUU KOCMUYECKHUX JIyueil Ha opOute 3emiu. [InaHeTapHEE M3MEHEHHUS IOPOTOBEIX JKECTKOCTEN T€OMarHUTHOTO 00pe3aHus 1
KocMmuueckux myden.

KonuuecTBo BHIOHEHHEX paboT (0Ka3aHHEIX YCIYT), BCETO: 5
KonuuecTBo BEIIOTHEHHEIX paboT (0Ka3aHHEIX YCIIYT), PYKOBOACTBO KOTOPHIMU CO CTOPOHE! OPraHU3aIMU-II0/Ib30BaTeIs OCYIIECTBIIS UCCIIeN0BaTeNIb BO3PAcToM 10 39 neT: 2
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6. PemepaibHOE rOCYyIapCTBeHHOE aBTOHOMHOE 00pa3oBaTe/ibHOE YUpeKaIeHHe BhICIIero oopasoBanus "HanuoHaIbHBIH HCCIeI0BATEIbCKHH
Huxeropoackui rocyaapcrBeHHbii yuupepcurer um. H.U. Jlo6aueBCcKoOro

sBnseTcs 6a30BoM opranu3anueii: Her

Crpana: Poccus

BenomcTBeHHAs IPUHAAIEKHOCTh: MuHOOpHayKu Poccuu (BY3)
depepanbHbI OKPYT: [IpUBOIKCKUN

Tun: yueOHOe 3aBereHe

PaboTh! (ycayru), BeIIOTHEHHbIE (0Ka3aHHbIE) 17151 OpraHH3aluH-10JIb30BaTellsa "denepalbHoe rocyJapcTBeHHOEe aBTOHOMHOe o0pa3oBaTesibHOe YupexkaeHHe BhICIIero oopa3oBaHus
"HanuoHaIbHBIH HCCIeT0BaTeIbCKHH HUXKeropoackuil rocyrapcTrBeHHbii yHuBepcutetr uM. H.H. JlIo6aueBcKoro"

Ne KonnyecTBO BHINOTHEHHBIX
HauMeHOoBaHHEe padoOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Vi3mepeHus U IpefiBapUTeIbHEIM aHaIu3 JaHHBIX ONTUYECKOT0 CBeYeHUs NOHOC(epH! IpY BO3eUCTBUM Ha CPeIHEIINPOTHYI0 HOHOCGHEDPY MOIIHEIM 1

panuousnydeHueM creHna «Cypa»

KomnruecTBo BHITOTHEHHBIX pa0d0T (0OKa3aHHBIX YCIIYT), BCero: 1

KonuyecTBO BEIIOTHEHHEBIX pa60T (0Ka3aHHBIX ycnyr), PYKOBOACTBO KOTOPBEIMM CO CTOPOHBI OPTaHU3alAU-II0JIb30BATEIIA OCYIECTBIIA KCCIIEA0BaTeJIb BO3PACTOM 10 39 net: 0

7. OBIIECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO "T2 MOBAMI"

siBnsieTcst 6a30BOM opraHu3anuei: Het

Crpana: Poccus

BenomcTBeHHas NpUHAMIEXKHOCTh: be3 BeOMCTBEHHON IIPHUHA/IEXKHOCTH
depepanbHbI OKPYT: LleHTpanbHbIN

Tumn: KoMMepuecKas, IPOMBIIUIEHHAS OPraHu3alus

Pa6oTtsl (yCci1yru), BeINOTHEHHbIE (OKa3aHHbIE) IJIsI OpraHu3anuu-nojib3oBarens "OBIIECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO "T2 MOBAWI""

Ne KonnyecTBO BHINOTHEHHBIX
HauMmeHOBaHHEe padoOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 HccrnenoBaHne BIUSHUS BEICOKOYACTOTHOI'O U3IyYEHUS YCTAHOBKY COTOBOM CBSI3M HA KOMIUIEKC HAYYHOT0 000PYLOBaHUS, HCIOIB3YEMOTO0 OIS PellleHus nmpodneMm |1

KOCMUYECKOH ITOrOfIbl 1 MOHUTOPHUHTA MEXIIIaHETHOTO ITPOCTPAHCTBA, a TAKXKe Ha PAgUOTEXHIUYECKUEe CPELCTBa GRITOBOTO U CIEIMAbHOI0 Ha3HAYEHUS,
PacIojIOKEHHEIX Ha TeppUTOpPuK BaliKambCKOW MarHUTO-TeNIypudecKoi o6cepBaTopun "Y3yp"

2 HccrnenoBaHue BIUSHUS BEICOKOYACTOTHOTO U3IyYEHUs YCTAHOBKY COTOBOM CBSI3M Ha KOMILIEKC HAYYHOTO 000PYNOBAHUS, UCIIONIb3YEeMOTr0 /s pelleHus npoomem |1
KOCMMYECKOH IIOTOE ¥ MOHUTOPUHTA MEXIIJIAHETHOTO TPOCTPAHCTBA, & TaKXKe Ha PaJMOTEXHUUECKHE CPeICcTBa GEITOBOTO U CIENMANbHOTO HA3HAYEHHS,
PAaCIIONOXEHHEIX Ha TeppuTopuu CastHCKON COTHEYHO!N 00CepPBaTOPUH

KonuyecTBo BHIMOMHEHHEX paboT (0Ka3aHHBIX YCIYT), BCETO: 2
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KonuyecTBO BEIIIOJTHEHHBIX pa60'r (oKa3aHHBIX YC.TIyl"), PYKOBOOCTBO KOTOPBEIMHK CO CTOPOHBEI OPTaHU3alUU-TI0NIb30BATEIIA OCYILIECTBIIAI UCCIIea0BaTe/Ib BO3PaCTOM 10 39 net: 0

8. MuHHCTEpPCTBO 00pa30BaHHs H HayKH Poccuiickoi ®enepanuu

sBnmsieTcst 6a30BOM opraHu3anuei: Het

Crpana: Poccus

BemoMmcTBeHHas puHAIEXHOCTh: [IpaButenscTBo PO
denepanbHbIN OKPYT: LleHTpanbHbIN

Tun: oprad rocygapCTBeHHON, MyHUIIUIIaNbHOM BnacTu PO

PaGoTs! (yc1yru), BhIIOTHEHHBIE (0Ka3aHHbBIE) IS OPraHu3aluu-10/Ib30BaTe/sa "MUHHCTEPCTBO 00pa3oBanusi U Hayku Poccuiickoir ®enepanuu”

Ne Koin4yecTBO BBHINIOTHEHHBIX
HaumeHoBaHue pabdoOTHI (YCIIyrH)
n/n padoT (0Ka3aHHBIX YCIIYT)
1 2 3
1 MeTonE aBTOMATHY€ECKOM PETUCTPAIMY BO3MYIIEHHH HOHOCHEDH], OPee/IeH s UX TapaMeTPOB U UCTOYHUKOB [0 JAHHKIM T7106aTbHON CETH HAaBUTALIMOHHEIX 1
[IPUEMHUKOB

KonuuecTBo BHIIOHEHHEIX pa0oT (0Ka3aHHEIX YCIIyT), BCETO: 1

KonuuecTBO BEIIIOJTHEHHEBIX pa60T (oKa3aHHBIX YC.TIyl"), PYKOBOIOCTBO KOTOPBEIMM CO CTOPOHELI OPTaHU3alAU-II0NIb30BATEIA OCYILIECTBIIAI UCCIIea0BaTeIb BO3PaCTOM 10 39 net: 0

9. Poccuiickuii Hay4HbIH GoHT

siBmsieTcst 6a30BOM opraHu3anuei: Het

Crtpana: Poccus

BenmoMcTBeHHast MPUHAMJIEKHOCT: €3 BeIOMCTBEHHON TPUHAIIEXKHOCTH
denepanbHbIY OKPYT: LleHTpanbHbIN

Tumn: HeKoMMepuecKas opranu3anus, Goupg

Pa6oTsI (yci1yru), BHIMOJIHEHHBIE (0Ka3aHHbIE) [IJIs1 OpraHu3anuu-noIb30Baress "Poccuiickuil HayyHbid GoHT"

Ne Koin4yecTBO BBHINIOTHEHHBIX
HaumeHoBaHHEe padoOTHI (YCIyru)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 HccnenoBaHue BEIGPOCOB COTHEYHOM IIAa3MEl U PA3BUTHE QU3NUECKUX OCHOB OLEHKH WX IIAPAMETPOB 10 MHOTOBOJIHOBEIM HAOTIONEHNSIM B PAH0 U ONTUYECKOM 1
Iouarna3oHax
2 Co3paHue cucteMH c6opa, 06paboTKy U MalTMHHOTO aHanK3a 60/IbMIuX 00beMOB JaHHAIX IT100abHEIX HABUTAIIMOHHEIX CIIyTHUKOBHIX CUCTEM IJIS 3aay 1

HCCIIeJOBaHNs OKOJI0O3€MHOI0 KOCMHUYECKOI'0 IIPOCTPAaHCTBa

3 TeOpeTI/I‘{eCKOG 1 3KCIIEPUMEHTAJIbHOE UCCIIeJOBaHNE NOJITOIIEePUOOANYECKUX HyJ'IbCﬁLII/Iﬁ QJIEKTPOMArHUTHOTO II0JIA 3eMnH, BEI3BIBAEMBIX IIpoieccaMu B 1
MaTHI/ITOCd)epe " COJIHEYHOM BETpE
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KomnuuecTBo BHITOJTHEHHEIX pa0oT (0OKa3aHHKIX YCITYT), BCEro: 3

KonuuecTBO BEIIOTHEHHEBIX pa60T (oKa3aHHBIX ch'Iyl"), PYKOBOACTBO KOTOPBEIMHM CO CTOPOHBI OPTaHU3alIAU-II0NIb30BATEIIA OCYIIECTBIIA KCCIIEA0BaTeJIb BO3PACTOM 10 39 net: 0

10. HanuoHaILHBIN HCCIIeI0BaTeIbCKUM UPKYTCKHI roCyJapCTBeHHbIH TeXHUYEeCKHH YHUBEPCUTET

siBnsieTcst 6a30BOM opraHu3anuei: Het

Crpana: Poccus

BemoMcTBeHHas MpUHAMAIEKHOCTh: MuHOOpHayku Poccuu (BY3)
denepanbHbIN OKPYT: CUOUPCKUT

Tun: yueGHOe 3aBefieHNe

PaGoTs! (yCayru), BeIMOTHEHHbIE (OKa3aHHbIE) I/Isi OpraHu3alUu-1mo/Ib30BaTe A "HanuonaabHBIN HCCIeT0BaTe IbCKHH UPKYTCKHH roCyTapCTBEHHBIH TeXHHYECKHH YHHBEPCHTET"

Ne KonnyecTBO BHINOTHEHHBIX
HaumeHOBaHHe padoOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3Me3nHbIi 00MEH JaHHBIMM, HAyYHOE COTPYAHUYECTBO U COBMECTHHIE PaOOTH 1

KomnuuecTBO BHITOTHEHHBIX pa0d0T (0OKa3aHHBIX YCIIYT), BCero: 1

KonuuecTBO BEIIOTHEHHBIX pa60T (oKa3aHHBIX ch'Iyl"), PYKOBOACTBO KOTOPBEIMHM CO CTOPOHBI OPTaHU3aLIAU-II0NIb30BATEIIA OCYIIECTBIISA KCCIIEA0BaTelIb BO3PACTOM 10 39 net: 1

11. ®epepanbHOE rocyTapCcTBEHHOE OI0MXKETHOE yUpexkIeHne HayKu Ou3ndecKun HHCTUTYT uM. I1.H. JleGeneBa

siBnsieTcst 6a30BOM opraHu3anuei: Het

Crpana: Poccus

BengomcTBeHHas IPUHALIEKHOCTh: MuHOGpHayKH Poccuu (HO)
depepanbHbI OKPYT: LleHTpanbHbIN

Tumn: HayyHas opraHu3anus

PaGorTs! (yCayru), BeIMOTHEHHbIE (OKa3aHHbIE) IJIsi OpraHU3alHH-1I0JIb30BaTe A "denepabHoe roCyIapCTBeHHOe OI0IKeTHOe yUpexkaeHue HayKu Ousnyeckuin HHCTUTYT M. I1L.H.
JIebemena"

Ne Koin4yecTBO BBHINIOTHEHHBIX
HaumeHoBaHHEe padoOTHI (YCIyru)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3Me3nHEI 00MEH NaHHBIMHU, HAYYHOE COTPYIHMYECTBO U COBMECTHEIE PAGOTH 1

KonuuecTBo BEHIIOIHEHHEIX pa0oT (0Ka3aHHEIX YCIIYT), BCETO: 1

KonuyecTBO BEIIOJTHEHHBIX pa60T (oKa3aHHBIX YCJ'Iyl"), PYKOBOOCTBO KOTOPBEIMM CO CTOPOHEI OPTaHU3alAU-II0JIb30BATEIA OCYILIECTBIIAI UCCIIeO0BaTeIb BO3PAaCTOM 10 39 net: 0
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12. ®epepanbHOE rocygapcTBeHHOE OI0IKeTHOe 00pa3oBaTe/ibHOe YupekKIeHHe BhICIIero npogeccuoHaabHOro oopasosanus "UpPKyTCKHUi
rocyIapCTBeHHbIH YHUBEPCHTET"

sBnseTcs 6a30BoM opranu3anueii: Her

Crpana: Poccus

BenomcTBeHHAs IPUHAAIEKHOCTh: MuHOOpHayKu Poccuu (BY3)
denepanbHbIl OKPYT: CuOUPCKUT

Tun: yueOHOe 3aBereHe

PaboTs! (ycayru), BeINIOTHEHHbIE (0Ka3aHHbIE) IJIs1 OpraHH3aluH-NoJIb30BaTellsa "denepalbHoe rocyJapcTBeHHOe 010kKeTHOe o0pa3oBaTe/lbHOE YUpeXkaeHHe BhICIIero
npodeccHoHATLHOr0 00pa3oBanus "UPKyTCKHH roCcyIapCTBEeHHBIA YHUBEpCHTEeT""

Ne KonnyecTBO BHINOTHEHHBIX
HauMeHOoBaHHEe padoOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3me3nHbIi 00MEeH JaHHEIMM, HAyYHOE COTPYNHUYECTBO U COBMECTHHIE PaOOTH 1

KomnruecTBo BHITOTHEHHBIX pa0d0T (0OKa3aHHBIX YCIIYT), BCero: 1

KonuyecTBO BEIIOTHEHHEBIX pa60T (oKa3aHHBIX ycnyr), PYKOBOACTBO KOTOPBEIMM CO CTOPOHBI OPTaHU3alAU-II0JIb30BATEIIA OCYIIECTBIIA KCCIIEA0BaTelIb BO3PACTOM 10 39 net: 1

13. AKinoHepHOe 001IeCTBO "PaguoTeXHHYEeCKHM HHCTUTYT HMEHH aKageMuka A.JI. MuHma"

siBnsieTcst 6a30BOM opraHu3anuei: Het
Crpana: Poccus

BemomcTBeHHas MpuHagiexHoCcTh: PAH
depepanbHbI OKPYT: LleHTpanbHbIM
Tumn: HayyHas opraHU3anus

PaGoTs! (yCayru), BeIMOTHEHHbIE (OKa3aHHbIE) I/Isi OPraHU3aIHH-0/Ib30BaTe A "AKIIHOHEepPHOoe 0011ecTBO "PaiHoTeXHHYeCKUH HHCTHTYT HMEHH aKajgeMuKa A.JI. MuHIA

Ne KonnyecTBO BHINOTHEHHBIX
HaumeHOoBaHHEe padoOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3me3nHbIi 00MEeH JaHHBIMM, HAyYHOE COTPYAHUYECTBO U COBMECTHHIE PaOOTHI 1

KomnmuecTBo BHITOTHEHHBIX pa0d0T (0OKa3aHHBIX YCIIYT), BCEro: 1

KonuuecTBO BEIIOTHEHHEBIX pa60T (oKa3aHHBIX ch'Iyl"), PYKOBOACTBO KOTOPEIMHM CO CTOPOHBI OPTaHU3alIAU-II0NIb30BATEIIA OCYILECTBIISA KCCIIEA0BaTeJIb BO3PACTOM 10 39 net: 0
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14. Mexnynapoaabeii neaTp INTERMAGNET

siBmsieTcst 6a30BOM oprauHu3anuei: Het
Ctpana: BenukoOpuTanus
Tumn: “HOCTpaHHas (Hay4dHasi, o6pa3oBaTeIbHAasI, KOMMepYecKasi, HEKOMMep4YecKas) OpraHu3aIus

PaGoTsl (yC1yru), BhIIOIHEHHbIE (0OKa3aHHbIE) I OPraHUu3aldH-N0/Ib30Barensa "MexnayHapoaasii neatp INTERMAGNET "

Ne Konn4yecTBO BHINOJTHEHHBIX
HaumeHoBaHHe padoOTHI (YCIyIrH)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3Me3nHEI 00MeH [aHHBIMY, HAyYHOEe COTPYIHUYECTBO U COBMECTHEIE PabOTH 1

KomnmuecTBo BHITOTHEHHEIX pa0d0T (0OKa3aHHBIX YCIIYT), BCero: 1

KonmuecTBO BEIIOTHEHHBIX pa60T (oKa3aHHBIX ch’[yT), PYKOBOOCTBO KOTOPEIMHU CO CTOPOHEI OPraHU3al[uU-II0JIb30BaTeJIsI OCYIIECTBIIAI UCCIIEA0BaTEIb BO3PACTOM O 39 net: 0

15. l'eopusnueckuu nenrp PAH

sBnsieTcst 6a30BoM opranu3anuei: Het
Crpana: Poccus

BemomcTBeHHas npuHannexxHOCTs: PAH
depepanbHbI OKPYT: LleHTpanbHBN
Tumn: HayyHas opraHu3anus

PaGoTs! (yC/1yru), BHIIOTHEHHBIE (0OKa3aHHbIE) U1 OPraHU3aluu-10/Ib30Barens "Teopusnyeckuu nenrp PAH"

Ne Konn4yecTBO BHINOJTHEHHBIX
HaumeHOBaHHe padoOTHI (YCIyru)
n/n padoT (0Ka3aHHBIX YCIIyT)
1 2 3
1 Be3Bo3Me3pHEI 00MeH [aHHBIMY, HAyYHOe COTPYIHUYECTBO U COBMECTHBIe pabOoThH 1

KomnmuecTBo BHITOTHEHHEIX pa0d0T (0OKa3aHHBIX YCIIyT), BCero: 1

Konu4ecTBO BHITONHEHHEX PaGoT (0Ka3aHHBIX YCIIYT), PyKOBOLCTBO KOTOPEIMU CO CTOPOHBI OPTaHU3aIMH-I0JIb30BATENIS OCYLIECTBIISAN HCCIIEf0BaTeNb Bo3pacToM A0 39 jet: 0

16. AHCTHTYT NpHKIagHOH reodu3unku Pocruapomer

sBnseTcs 6a30BoM opranu3anueii: Her

Crpana: Poccus

BemomcTBeHHAs IpUHAAIEKHOCTh: Pocrugpomer
denepanbHBIY OKPYT: [IeHTPaIbHBIN
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Tumn: Hay4YHas OpraHU3alysa

PaGoTsI (yc1yru), BhIIOIHEHHBIE (0Ka3aHHbIE) I OPraHUu3alMU-10/Ib30Barensa "UHCTHTYT NpUKIagHoi reodpusuku Pocruapomer"

Ne Konn4yecTBO BHINOTHEHHBIX
HaumeHoBaHHe PaboOTHI (YCIIyIrH)
n/n padoT (0Ka3aHHBIX YCIIYT)
1 2 3
1 Be3Bo3MesnHbI 00MeH JaHHBIME, Hay4YHOe COTPYAHUYECTBO U COBMECTHbIE PaboThl 1

KonuuecTBO BEIIOTHEHHEIX pa60T (oKa3aHHBIX ycnyr), Bcero: 1

Konu4ecTBO BHITONHEHHEIX PaGoT (0Ka3aHHBIX YCIIYT), PyKOBOLCTBO KOTOPEIMU CO CTOPOHBI OPTaHKU3aIMH-[I0JIb30BATe IS OCYLIECTBIISAN HCCIIEf0BaTeNb Bo3pacToM o 39 jet: 0

PykoBogutens LIKIT (Hcrokesuy H).B.)
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®opma 7

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

HepequL HyﬁﬂHKaHHﬁ, MIOATrOTOBJIEHHBIX II0 Pe3yjabTaTaM paﬁo*r, BBIIIOJTHEHBIX C HCIIOJIb30BaHHEM HAYYHOI' O oﬁopynOBaHnﬂ LIOKII

3a 2018 rox
Hanuuue B Crpannna,
Bupg DOI cogepxka
Ne 6 THK HaumeHOBaHHe - — ABTOP(BI) WN3npanue, ISSN Hupekcanus | KpaTkoe onucaHue Hay4YHbIX Pe3y/IbTAaTOB, HOJIyYeHHbIX HA 00OPYIOBAHUH | myOIMKanmuu mast
wo [ nmy0IHKaluy A\ P HOMep, roj| H3JaHHA H3JaHHUs CCBUIKHM Ha
anuu HH KT CCBUIKY
Ha IIKII
1 2 3 4 5 6 7 8 9 10 11
1. HayyHas |Bucratuyeckas 10.1134/S0 |FOmkoBa Onbra Actponomu [0320-930 ([me IpencrasneH 0630p pafuodU3UUECKUX UCCIIENOBAHUM TPYHTA U ITa3MEHHOH Ia (ecnu B 303
craThs |Papguonokanus B 038094618 (BsiuecnaBoBHa, 'aBpuk |4eckui HHAEKCUPYeTCs |000710uKy JIyHb METOXOM aKTUBHON PAfMOJIOKALMH C HCIOIb30BAaHHEM TEKCTe
IIpoekTe 040081 AnaTonuit JIeOHUIOBUY, |BECTHUK KOCMHMYeCKUX annaparos. [IpoaHanu3upoBaHa BO3MOXKHOCTE IPOBEfIeHUS nyOIuKanuu
Jlyna-Pecypc Mapuyk Bacunuit (Solar OUCTAaTUYECKUX U3MEPEHUH ¢ MOMOLIBI0 MPKYTCKOTO pafiapa HEKOT€PEHTHOTO yKa3aHOo
Huxkonaesudy, JleGeneB |System paccestHust ¥ 60PTOBOTO PagHOIOKALMOHHOT0 KoMiiekca PJTK-J1, Ha3BaHue LIKII
BaneHTUH IIaBlI0OBUY, Research ), pa3pabaTteiBaeMoro s opOuTanbHOM cTaHuuK Muccun JlyHa-Pecypc. umu YHY)
MenseneB AHppel T.52, N4,
BceBononoBuy u mp. 2018
2. HayuHas |Ileprle pe3ymbTatsl |10.12737/s [CeToB ApTéM ConneyHo-3 (2412-4737 |BAK; Punm; Ha HpkyTckoM pafiape HeKorepeHTHoro paccessHusi (MPHP) nposogaTcs Ja (ecnu B 38
cTaThsd  |abCOIOTHBIX zf-4320180 |T'enHanbeBudy, I'noba eMHas Web of Science |perynspHble naccuBHbIe pafuoHaboneHus u3nyderus CoNHIla U IPYTUX MOIIHBIX |TeKcTe
u3MepeHui NoToka |4 Mapus BukTopoBHa, ¢dusmuka PagMOUCTOYHUKOB. B paboTe onucaH MeTof abCOMIOTHBIX U3MEPEHHUN my6nuKanuy
COJIHEYHOTO MenseneB AHnpeit (Solar-Terre CIIeKTPaJIbHOM IJIOTHOCTH ITI0TOKA MOILTHOCTH CONTHEYHOro u3ny4yeHus Ha UPHP. yKa3aHo
U3y4YeHHs Ha BceBonogoBuy, strial TTox aGCOMIOTHEIMYU H3MEPEHUSIMHI UMEETCSI B BUAY ONpeeieHne IIIOTHOCTH Ha3Bauue LIKII
UpkyTckoM pamape BacunneB Poman Physics), IIOTOKA MOIIHOCTY B puandeckux egununax [Br-m-2-T'n-1]. Autenna UPHP unu YHY)
HEKOTePEHTHOT0 Banepsesuy, Kymaapes |T.4, N3, IIPECTaBIsIeT CO00U PYIIOP C YACTOTHHIM CKAHUPOBAHUEM, II03TOMY HalOIIOeHne
paccesinus (MPHP) IOmutpuit CepreeBud 2018 PagvoOKCTOYHUKOB IPOUCXOOUT Ha Pa3HbIX YacToTax. K ToMy e B paCKpEIBe
QHTEHHBI UMEETCS TOJIIPU3ALUOHHEIH QUIBTD, IPOMYCKAOIIUN TOJIBKO OFHY
(ropHU30HTaIBHYIO) MONIPU3ALMI0. [[71s1 ONTy4eHus: abCOMIOTHBIX 3HAYEHUN
IUIOTHOCTH IOTOKA IpUeMHEIH TpakT PHP kanubpyeTcs 1o u3Iy4eHuio
papuouctoyHuka Jlebenp-A. TTockombKy monoxenre CoyHIa B fuarpaMme
HanpasnerHocTu VPHP onpepenseTcs 4acTOTOM, OTIXYHON OT YaCTOTHI
Habmonenus JleGensi-A, IPOBOMUTCS HOTOJHUTEIbHAS KaTHOPOBKa 0011e
AMIUTUTYHO-4aCTOTOM XapaKTePUCTUKY aHTEHHH B paboueM guana3one 154-162
MT'11 o poHOBOMY KOCMUYECKOMY Paguou3NnydeHuto. Pa3aMepsl CONHEYHOT0 IUCKa
COIIOCTaBUMBEI C IIMPHHOMN TJIaBHOTO JIeIleCTKa YCTAHOBKY B HAIPaBJIEHUH CEBep-IoT,
103TOMy TPe6YeTCs yYUTHIBATh HOPMY pacIpeneneHus SpKOCTH B paboueM
nouana3oHe 4acToT. CpenHsIs IIOTHOCTh IIOTOKA MOLTHOCTY U3JTy4eHUsT CIOKOXHOTO
Comnama cocrasuia ~5 sfu (solar flux units, 10-22 Br-m-2-T'11-1) Ha wacrore 161
M.
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Hanuuue B Crpannna,
Bupg DOI cogepxka
Ne 6 HaumeHOBaHHe 6 A (1) WN3panue, ISSN Hupekcanus | KpaTkoe onucaHue Hay4YHbBIX Pe3y/IbTaTOB, HOJIyYeHHbIX HA 00OPYIOBAHUH | myOIMKamuu
m/n | YOHK ny0IHKaIuA TyoHKan BTOP(®I HOMep, roj| H3JTaHHA H3JaHHUs OKIT CCBUIKH Ha mas
anuu HH KT CCBUIKY
Ha IIKII
1 2 3 4 5 6 7 8 9 10 11
3. Hay4Has |Mopenb cursamza 10.12737/s |TamnsikoB BukTop ComnueuHo-3 |2412-4737 |BAK; Punir; B pa6ore mpepcTaBieHa MaTeMaTA4YecKas MOMe/b CUrHasa 06paTHoro paccesiuus |[da (ecimu B 64
cTaths |06paTHOrO zf-4220180 |ITerpoBuy, MenBenes eMHas Web of Science |u npenoxeHa MeTONUKA pelleHNs 06PaTHON 3afa4yy ONpefeNieHns TEMIIEPATyp  |TEKCTe
paccestHUS AJIsT 5 Anppeit BceBonogosuy, |pusuxa “OHOC(EpHOH IIa3Mbl 110 JaHHHIM FPKYTCKOTo pafiapa HEKOrepeHTHOTO my6IuKanum
HpkyTCckoro pagapa Bacunses Poman (Solar-Terre paccessHus (MPHP). ITpoBepka pemerust 00paTHOM 3ajaqyl OCYIIECTBIISIETCS IyTEM |yKa3aHO
HEKOTE€PEHTHOT 0 BanepbeBuy strial [IOCTAHOBKM IIPSIMOY 3afjayyl PACCEsHUS CUTHAJla ¥ ee MOMIeJIMPOBAHUS C IIOMOIIbI0 |Ha3BaHue LIKIT
paccesiHuS Physics), MeTofia MoHTe-Kapso. B mocTpoeHHyI0 MOfeNb pacces-Husi CUTHaIa MOXKHO unu YHY)
T.4, N2, BBOZIUTH M3BECTHBIE HCTOYHHUKY CHCTEMaTUYeCKOU IIOTPELIHOCTH, YTO [03BOJISET
2018 OLIEHUTH, B KaKUX MPUOINKEHUIX BOSMOXKHO KOPPEKTHOE BOCCTAHOBIIEHNE
TeMmIepartyp. ITouck u MeTogu4ecKoe yCTpaHeHHe TaKUX IIOTPELIHOCTeH, KOTOphle
KCKaXkKaloT [oJTyyaeMble IPOGUIN TEMIIEPATYD, SBISIOTCS ITIaBHOM 3amadent
DaHHOT0 UCCIIeNoBaHus. [IpefCcTaBIeHE TaKXKe pe3yIbTaThl anpobanuun
pa3paboTaHHOTO MeTOMIa BOCCTAHOBIIEHUS TEMIIEPATYP Ha 9KCIIEPUMEHTATbHBIX
manHbeix MPHP. [JaHHast MOfeNb CUrHaja 00paTHOTO PACCesTHUS COBMECTHO C
9KCIIEPUMEHTANIbHEIME TaHHEIMUA IPHP MoXeT GBITh MCIIOIb30BaHa OJIS BAJIUAALIUI
METOMOB OIIpefieNIeHus APYTUX TapaMeTPOB HOHOCHEPHOM IIa3MBbl.
4. HayyHas |CIeKTpH U 10.1134/S0 |Kpasmosa M.B., fAnepras 0044-0027 |BAK; PuHn Mo maHHEIM Ha3€MHEIX HaOMOfeHui KocMudeckux nydeit (KJT) Ha MEpOBO# ceTH Ia (ecnu B 1
CTaThsl |a@HU30TPONHUS 044002718 |Cmo6HoB B.E. ¢usuka, 6, CTAHLKHA U KOCMUYECKHUX allllapaToB METOHNOM CIIeKTpOorpadbuyeckoil rmobanbHON | TeKCTe
KocMuyeckux aydeir 050112 2018 CbEMKH UCCIIENOBaHEl CIEKTPH IIPOTOHOB ¥ aHu30Tponus KJI B mepuop nepBoro my6NIUKaluy
B IIEPHUOT IEPBOTO Ha3eMHOT0 Bo3pacTaHus HHTeHcuBHOCTH KJI B 24 conmreynoM nukine 17.05.2012 r. |yka3aHo
GLE B 24-M (GLE71). IIpuBeeHH KeCTKOCTHEIE CIIeKTPH! KJT 4 OTHOCUTEIIbHEIE H3MEHEHNUS Ha3BaHue LIKII
COJIHEYHOM ITUKJIEe uHTeHCUBHOCTH KJI ¢ KecTKoCThio 2 I'B B CONTHEYHO-9KTUNITHYECKOH unu YHY)
TeOlleHTPUYEeCKOl CUCTeMe KOOPIUHAT B OTAeJIbHbIe IePUOMLI HCCIIefyeMOoro
coObiTHs. [I0Ka3aHo, YTO YCKOPEeHUe MPOTOHOB B neprogsl GLE71 mpou3oniio fo
KecTkocTed R ~2.3-2.5 I'B, a nubdepeHunanbHble KeCTKOCTHBIE CIIEKTPHI
conHeyHEX KJI He ONKCHIBAIOTCS HU CTENIEHHOW, HYU 9KCIIOHEHIMATbHOU QyHKIMen
OT KECTKOCTH 9aCTHI]. B MOMEHT PacCMOTPEHHOT0 COOHITUS 3eMIs HaXOOUIach B
neTe00pa3Hoi CTPYKTYPe MEXIIAHETHOT'O MAarHUTHOTO HIOJISL.
5. Hayunas |I[TPOCTPAHCTBEHH (10.1134/S0 |Kuuuruu I'.H., TI'eomaruetu |0016-7940 |BAK; PuHig Tlo maHHBIM Ha3eMHBIX U3MepeHu KocMudeckux nydeit (KJI) Ha MupoBoit ceTu Ia (ecnu B 608
CTaThs O-OQHEPTETUYECKN 016794018 |Kpasiosa M.B., 3M "1 CTAHLKM METOOM CIIEKTPOrpaduyeckoi rinodanbHOi CheMKH BHIIONHEH aHAJH3 TEKCTe
E 050073 Cpo6HoB B.E. Q9POHOMHUS, IByX (HopOyII-TOHUKEHUH BO BpPEMSI T€OMarHUTHEIX Oyph B MapTe U uioHe 2015 1.  |myGnukanuu
XAPAKTEPUCTUKHN 3, 2018 ITpuBeneHs! cekTpsl Bapuanui KJI, nuty-yriosas anudorponus KJI Ha pa3HBEIX yKa3aHo
KOCMHYECKHUX ta3zax pa3BuTus GopOyII-TIOHIKEHNH, a TAKKE U3MEHEHN [IaHETaPHOU CHCTeMH |Ha3BaHue LIKII
JIVYEN U 2KeCTKOCTe! reOMarHUTHOr0 o6pe3anus. [Toka3aHo, YTO IPH aIIPOKCUMAIUR unmu YHY)
T[TAPAMETPEI CIIEKTPOB Bapualuil CTeIeHHOM GYHKINEH 0T KECTKOCTH YaCTHIl B UHTepBase
MATHUTOCO®EPHBL 10-50 I'B Ha da3e MakcuMalIbHOM MOLYJISAINUY IT0OKA3aTelb CIIEKTPa MArye, 4eM Ha
X TOKOBBIX azax craza ¥ BocCcTaHOBNIeHUs HHTeHCUBHOCTH KJI. B paMKax 0ceCUMMETPUYHON
CUCTEM B MAPTE MOZEeJH OTPAaHUUYEHHON MarHuTochepsl 3eMyIK, YUUTHBAIOIIEH TOKY Ha
W UIOHE 2015T. MarHuToIay3e U KOJblIeBOM TOK, OIpefesleHbl paCCTOSHYE [0 IOLCOTHEeYHON
TOYKH U PafiyC KOJIbLIEBOTO TOKA, & TaKKe BKJIa KOJIbIIEBOr0 TOKa B U3MEHEHUs
KECTKOCTH T'€OMarHUTHOTO 00pe3aHus i B Dst-uHIEKC BO BpeMs UCCIIENyeMEIX
COOBITHIA.
6. HayuHas |USMEHEHUA 10.7868/S0 | Kuuuruu I'.H., fApepHas 0044-0027 |BAK; Puni Tlo maHHBIM U3MepeHUN KOCMUYECKUX Tydell Ha MUPOBOM CeTH CTaHIMH Ia (ecnu B 1
CTaThs XKECTKOCTH 044002718 |Kpasuosa M.B., ¢usuka, 0, pacCYuTaHbl BapUaliy [IJlaHe- TaPHOM CUCTEME XKECTKOCTU TeOMarHUTHOTO TEKCTe
TEOMATHUTHOI'O (030145 Cpo6HoB B.E. 2018 o0pe3aHus B IEPHOJ] YMEPEHHO! reoMarHuTHOU Oypu B MapTe 2015 T. B pamMkax  |myGnukanuu
OBPE3AHUA B 0CECUMMETPUYHON MOJE/IN OTPaHUYEHHON MarHUTOCGheph! 3eMITH, YYUTHBAIOMIEH |yKa3aHO
IMEPUO[, TOKM Ha MarH{TOIlay3e U KOJIbIIEeBOU TOK, ONPENieIeHbl PACCTOSIHUE [0 Ha3BaHue [IKII
MATHUTHOM BYPU TIOACOJIHEYHOM TOYKHU ¥ PafuyC KOJIbLIEBOTO TOKA, & TakKKe BKJIaz KOJIbIeBOro Toka |umu YHY)
B MAPTE 2015 . B U3MEHEHHUS KECTKOCTA TeOMarHuTHOro o06pe3aHusi i B Dst-uHAEKC.
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7. HayuHas |On the 10.1007/s1 |Oemumos M.JI. u op. Solar 0038-0938 |BAK; Pumnis; Reliable information on the distribution of magnetic fields across the whole Ia (ecnu B 146
CTaThs Measurements of 1207-018-1 Physics, Web of Science;|surface of the Sun is urgently needed to predict conditions in the solar corona, in [rexcre
Full-Disk 366-6 293:146, Scopus the interplanetary medium, and in the near-Earth space (space weather). Several |myGnukanuu
Longitudinal 2018 space- and ground-based solar instruments currently provide full-disk yKa3aHo
Magnetograms at magnetograms. However, these measurements sometimes differ very significantly, [na3ssanue LIKII
Huairou Solar which makes a cross-calibration of different datasets and searching for the reasons [unu YHY)
Observing Station for such differences a very crucial task. Here, we analyze the Huairou Solar
Observing Station (HSOS) Solar Magnetism and Activity Telescope (SMAT)
full-disk line-of-sight magnetograms in comparison with magnetograms taken at
the Solar Dynamic Observatory/Helioseismic and Magnetic Imager (SDO/HMI) and
Solar Telescope for Operative Predictions (STOP) instruments. We show
systematic differences between original SMAT magnetograms and those of other
telescopes. The differences are caused by some SMAT instrumental problems,
which we investigate. We suggest methods for compensating for these effects that
have improved the quality of SMAT magnetograms. These methods will enable us
to use SMAT measurements to solve many solar physics problems that are related
to studying global solar magnetism and space weather.

8. Te3ucCe |MopenmupoBaHue KoGerr B.C., JlecoBoit CGOpPHUK 2224-7440 |BAK; Punn - Ia (ecnu B 1
oTkiuKa CubUpCKOro C.B. TPYAOB TEeKCTe
papuorenuorpada Ha Bcepoccuiic nyOIUKanuu
“criokoriHoe” ComHIle KoM yKas3aHo

paguoacTpo Has3paHue LIKII
HOMHYECKO unu YHY)
i
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9. Te3uck |IlepcnekTuBEL Jlecosoii C.B. COOpPHUK 2224-7440 |BAK; PuHIg - Ia (ecnu B 1
Cubupckoro TPYHOB TEKCTe
papuorenuorpada Bcepoccuiic my6nuKanuy

KoM yKasaHo
pagmoacTpo HasBaHue LIKII
HOMHYECKO unu YHY)
i
KoH(pepeHI]
uu
«Pagunorene
CKOIIBL,
amnnaparypa
U METOIB
paguoacTpo
HOMHUH»
(BPK-2018),
0,2018
04.04.2019 ConHeyHO-3eMHas Gu3KKa ¥ KOHTPOJIb OKOJIO3eMHOT0 KocMu4eckoro npocrpancTsa (LIKII «Axrapa») (kor otderta: 596135), ®opma 7 3 u3 30




Crpanua,
Hanuuue B
Ne Bun HaunMmeHOBaHHE bo1 HN3nanue ISSN HUHupekcanus | Kparkoe onucaHHe Hay4HBIX pe3y/JIbTaTOB, IIOJIYYeHHBIX Ha 000 OBaHMH | mMyOIMKamuu conepxa
O/IMK ny0IMKal ABTOp(BI) ¢ P y pesy ’ y Py Yy 1 mas
wo |[™ ny0IHKaIuA Yy HOMeD, Irofi| u3JaHus H3JaHHUs IIKII CCBUIKH Ha
anuu uu KT CCBUIKY
Ha IIKII
1 2 3 4 5 6 7 8 9 10 11
10. |re3ucn |The Siberian Radio Jlecosoii C.B., COOpPHUK - He At present, the Siberian Radio Heliograph (SRH) is a 48-antenna solar radio Ia (ecnu B 13
Heliograph: current Anteanes A.T., ['yur  |Tpynos unpexcupyercs |telescope thatuses Fourier synthesis to imaging the Sun in the 4-8 GHz frequency |Tekcte
state and prospects A.B., KoyanoB A.A., u  |KoH(DepeHI] band. The spatial res-olution depends on the configuration of the antenna array my6IuKanum
op. un 14th and can reach 15 arc-secondsat a frequency of 8 GHz. The time resolution and yKa3aHo
China-Russi bandwidth coverage is determined by theobservation mode. In single-frequency Has3BaHue LKII
a Space mode, the time required to build a single image isabout 0.2 s. The number of unmu YHY)
Weather frequency channels recorded sequentially can vary from 1 to64. The spectral
Workshop, 0, resolution does not change when the observation mode is selected and is10 MHz.
2018 On the website of the Radio Astrophysical Observatory of the ISTP SB RAS
ht-tp://badary.iszf.irk.ru/corrPlot.php, the real time data of the SRH are available.
In this workoriginal data on eruptive solar events and negative microwave bursts
obtained with theSRH are presented.Prospects for SRH are related both with the
improvement of the existing antenna arrayand the creation of new antenna arrays.
For the existing array, the most important momentof development will be the
possibility of its reconfiguration for a specific task. This will berealized by
connecting to the receiving system of various sets of antennas located in
theantenna lines South and East-West. The new antenna arrays will significantly
expand theoperating frequency range of the SRH. This implies three T-shaped
antenna arrays for fre-quency ranges of 3-6, 6-12 and 12-24 GHz. The mounts of
the new antenna arrays will bealt-azimuth. The antenna array redundancy is
provided. These features are designed to cal-ibrate the phase and magnitude
errors of antennas, what is traditionally difficult task forsolar radio
interferometers. Obtaining images of the Sun in the frequency range of 3-24GHz
will allow solving such problems of solar-terrestrial physics as determining the
accel-eration sites of charged particles and their characteristics during flares and
measuring themagnetic field in the solar corona
11. |te3ucn |Solar radio imaging Kouanos A.A., JlecoBoit |CGOpHUK - HE A new multi-wave Siberian Radioheliograph (SRH) currently operates at the Ia (ecnu B 21
with the Siberian C.B., I'peunes B.B,, TPYHOB unpekcupyetcs | Radioastro-physical Observatory of ISTP SB RAS. The SRH has a T-shaped TEKCTe
Radioheliograph-48: Antriaues A.T., u Op. KOHGbEepeHTIT 48-antenna array with alongest baseline of 107.4 m and observes the Sun in the my6IuKalum
selected events and un 14th 4-8 GHz frequency range. Wepresent main parameters of the SRH that enable yKa3aHo
future plans China-Russi detecting various solar phenomena in themicrowave range. We then focus on Ha3Bauue LKII
a Space methodical aspects of solar radio imaging such asFourier image synthesis umu YHY)
Weather algorithms, address SRH phase calibration issues and algorithmsto clean and
Workshop, 0, calibrate its images in brightness temperatures. We demonstrate our resultsusing
2018 examples of several eruptive events detected, from tiny jets up to large
eruptions,and compare the SRH images of these events with those recorded at 17
GHz by theNobeyama Radioheliograph. We also report on preliminary
multi-frequency plasma dia-gnostics of an eruptive prominence and outline future
studies. Finally, we discuss our ex-pectations from the SRH after its development
into a larger multi-wave radioheliograph,which would be a powerful instrument for
solar studies in a range from 3 to 24 GHz.
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KoH(pepeHI]
un "OusukKa
TIJIa3MH B
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cucreme", 0,
2018

BAK

HccnenoBaHue CIEKTPAIBHOTO COCTaBa ONTHYECKHUX BCIBIIIEK ¥ KPATKOBPEMEHHBIX
CBETOBBHIX aTMOC(HEPHEIX SIBIIEHUM SIBIsI€TCS BasKHOM 3afauyeil C TOYKYU 3PEHuUs
[IOMCKa UX UCTOYHUKOB, MHTEPIIPETAlH aTMOC(EPHBIX COCTABISIOMINX,
OTBETCTBEHHHIX 3a U3JIyUeHUE, U MeXaHU3MOB B030yxkaeHust. OMHOM U3 OCHOBHBIX
IPUHIMIINAIBHEIX TPYIHOCTEH [I/Is PeIleHus 9TON 3agadu B OOJIBIUIMHCTBE CIIy4aeB
SIBJISIETCS. YPE3BHIYANHO HU3KAsl MHTEHCUBHOCTD UCCIIENyeMbIX SIBIIEHUM. B CBsI3u C
3TUM pa3paboTKa CBETOCUJIBHOM CIIEKTPasIbHOM annapaTypsl 1 METOTUK
perucrpaunuy 1 06paboTKU CIEKTPOB U3/Ty4YeHUsI COOCTBEHHOTO U3ITyYeHUs
BepXHe aTMoc(epH! ¢ BEICOKUM BPEMEHHBIM paspelleHueM BXOIUIIO B IIaHEI
paboT mepBoOro rofa BHIIOTHEHUS TPOeKTa. B paMkax paboThl IPOBENEHE!
COBMECTHEIE CIIyTHUKOBBIE ¥ Ha3eMHEIe HAOJIONeHUsT HOUHOM aTMocdeps! 3eMnu B
OBYX IIyHKTax: HabmopartensHas cranuus “Mcrok” (70.05° CIII, 88.10° BII) u
HaGmoparenbHas cranuus “Toper” (51.81° CIII, 103.08 BJI). Ha6miomexust
BBITIOJIHEHBI IIPY IIOMOIIY CIIEIMaTN3UPOBAHHOTO CIEKTPO()OTOMETPHYECKOT0
000pyn0OBaHMsT HA3€MHOTO U CIIyTHUKOBOTO 6a3UPOBAHMUSI, CIIyTHUKOBEIX
OEeTeKTOPOB YaCTHIl ¥ Ha3eMHEIX PETUCTPATOPOB T€OMarHUTHOTO OIS,
Pa3paboTaHa MeTOAKKA ITOKCKA BCIBIIEK PETUCTPUPYEMBIX COBMECTHO
KOMIIJIEKCOM Ha3eMHOM U CIyTHUKOBOM annapaTypsl. Ha ocCHOBe METORUKH
CO37aHHl aJrOPUTMBI 71 BU3yalIu3alui KapTUHEL COBMECTHOTO COOBITHS.
TIpoBeneH oT6op cOOBITHIA U3 6a3bl JAHHEIX OpOUTANBHOTO feTeKkTopa TYC
(TpekoBass YCTaHOBKA), 3apETUCTPUPOBAHHBIX B OKPECTHOCTU ONTHYECKUX
Ha3eMHBIX cTaHUuY “UcTok” u “Topsl”. IToBemeH aHANN3 U KlaCCUDUKAIIA
cobriTuit. Y3 89 uamepenuit 6 coObITHY 00YCIIOBIEHE! IONANAaHUEM JaCTHI]
rajlakTUYecKuX KOCMUYECKUX JIy4dell WK pagualloHHEIX [10SCOB 3eMIIU B
CBETOYYBCTBUTEIbHEIM 3JIEMEHT CIIyTHUKOBOH anmapaTypsl, 2 COOBTUS SBISIOTCS
paccesinreM YO cBe4eHHs Ha YaCTUYHOH 06IaYHOCTH OT GIIU3TIeKAIIUX
MOJTHUEBEIX Pa3psifioB, OCTAJIbHEIE - CPabaThIBAHHEM TPUTTEPHON CUCTEMEL Ha
dnykTyauun YO dhoxa HouHO# atMochepsl. He3aBUCUMEIHA aHAIN3 DaHHEIX
YCTAHOBOK JiJIs1 [IOMCKA BCIIBIIIEK IT0Ka3aJl HalTu4ue TPEX TUIIOB COOBITUI
HHTEPECHBIX AJIS TPOBOJUMOTO UCCIIEN0BAHUS: IPUCYTCTBUE YO BCIBIIIEK C
HMHTErpajibHON MHTEHCUBHOCTBIO opsiaka 1017 GoTOHOB U AMUTENBHOCTHIO <1 MC,
pacIpenenéHHON 1Mo GOJIBLION IIOMANY, 3aPerHCTPHPOBAHHEIX TPH TOMOIIN
netextopa TYC U He CBSI3aHHBIX C METEOPaMHU UM I'PO30BOY aKTUBHOCTBIO;
IIPUCYTCTBHE KPAaTKOBPEMEHHBIX YBEINUEHUN HHTEHCUBHOCTHU C BEJIUYUHOH
10-1000 Pn peructpupyeMeIX MIKXPOKOYTOIbHOM KaMepol Ha3eMHOr0 MyHKTa
HaOJIOfeHNs B [I0JI0Ce IIPONYCKaHUs 2 HM C MaKCUMyMOM Ha JJIHHE BOJIHEL 630 HM
U UTeNnbHOCTEI0 < 30 ¢, JIOKaIM30BaHHOM BHYTPY Majloro Auana3oHa HeOGeCHBIX
yrnoB (<0.5°), He CBA3aHHBIX C TPO30BOM U reOMarHUTHOM aKTUBHOCTBIO;
perucTpaluio KpaTKOBPEMEHHOI'0 CPEAHENINPOTHOTO CUSTHUS C HHTEHCUBHOCTBIO
nopsapka 100 P B nonoce nponyckaHus 2 HM Ha AJIMHe BONHEL 630 HM
JIOKAIM30BaHHOH B Auana3oHe HeOECHBIX YIJIOB IOPSKa eJUHUI] IPafyCcoB i
OJIUTENBHOCTRIO Topsifka 10 MUHYT CBSI3aHHOTO C BapHal[UsMy FeOMarHUTHOI'O
1oJis. BrlllonHeHa MOAT0TOBKA [IOIOTHUTEIHOM aNnapaTyps X HayaTta pa3padoTka
CIelyaau3uPOBAaHHEIX aNTOPUTMOB [I/Is KOMIIJIEKCHOTO aHau3a HaHHbIX B PaMKax
BBITIOJTHSIEMOT'0 MCCIIEOBaHusI. PaboTa BEIONIHEHA B paMKax rpanTta POOU No.
17-05-00492.
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13. |tesucer |AHAJIU3 Koroga [I.C., OBomesKo |CGOPHUK - BAK B pa6orTe uccnenyeTcs BOIPOC IPUMEHAMOCTH MIPE/I0KEHHOT0 MeTofia Koppekuu# | [a (ecu B 97
ITPUMEHUMOCTHU B.B., fciokesuuy 10.B., u |TpynoB sMmnupuyeckux noHocheprrrx momenen (IRI-Plas u NeQuick), ocHOBaHHBIX Ha TEKCTe
KOPPEKLIMN op. KoH(pepeHI] International Reference Ionosphere (IRI) mogenu. CyTh MeTOma KOPPEKIUU my6IuKanum
OMITMPUYECKHUX un "dusnka 3aKJI04YaeTCsl B MUHUMU3ALUY HeBSI3KH MEeX/Y 9KCIIePUMEHTaIbHEIMU JaHHBIMU yKa3aHOo
MOIEJIEN TJIa3MH B a6COMIOTHOTO HAKJIOHHOT'O IIOJTHOTO 3JIEKTPOHHOTO comepxkanus ([19C), Ha3BaHue [IKII
HWOHOCQ®EPHI ITO COTTHEYHOH II0JTy4EeHHBIMH 110 JAHHBIM T7100aJIbHbIX HAaBUT'allMOHHBIX CIIYTHUKOBEIX CUCTeM, H  |umu YHY)
IOAHHBIM cucreme", 0, MopenbHbIMEU pacueTtaMy [1OC [ TOM 2Ke reoMeTpUH jIy4da (a3UMyT U YroJl MecTa)
[MPUEMHUKOB 2018 OT CIyTHHKA [I0 IPHEMHUKA, PACII0JI0KEHHOT0 Ha moBepxHocTH 3emnH [1,2].
CUTHAJIOB THCC B PaccMarpuBaloTcs pe3yIbTaThl MOJEIbHOYM KOPPEKIUY B CpefHe- U
CPEIHE- U BEICOKOIIIMPOTHOM peruoHax. bt BeiGpan 2014 ropm, cOOTBETCTBYIOIIMIA CPenHEH
BBICOKOIIMPOTHO COJIHEYHOU aKTUBHOCTHU. PaccMaTpuBalIuCh MarHUTOCIOKONHEIE THU BECEHHETO U
M PETMOHAX [IJId OCEHHEeTr0 PaBHOLEHCTBUS, JIETHET0 U 3UMHET0 COJIHLIECTOSHUS. [111s1 IPOBEPKHU
PA3HBIX CE30HOB aeKBaTHOCTH IIPEeMJIOKEHHOr0 MeTOAa KOPPEKIUH IPOBENEeHO CPaBHEHUE
2014TOJA II0JTy4eHHBIX Pe3y/IbTaTOB C JaHHBIMU HaOJIONEHNH CTaHIUI BePTUKaIbHOTO
30HUPOBAHUS HOHOCHEPEL, a TAKXKe C JAaHHLIMH BEICOKOOPOUTAIBHOMN 1
HU3K0OpOUTanbHOHU papguoToMorpaduu. MicciemoBaHye BEIIOTHEHO 3a CYET IPaHTa
Poccuiickoro HayyHoro ¢ospa (mpoexT Nel7-77-20009) u mporpaMME! TOBHIIEHUS
KOHKypeHTocnocooHocTH «5-100» BOY um. U.KaHTa. DKCriepuMeHTaIbHbIE
IOaHHEBIE TTOJIyYeHEl C UCIoJIb30BaHueM obopyrnoBanus LIKII "Axrapa" (UC3® CO
PAH).
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ATMOC®EPHBIX
BOJIH B
BAPHALIMSX
[IAPAMETPOB
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Mensenera M.IT.,
Parosckuit K.T'.

COOpPHUK
TPYHOB
KoH(pepeHI]
un "OusukKa
TIJIa3MH B
COJTHEYHOU
cucreme", 0,
2018

BAK

TIpencraBneHa MeTORKKa OIleHKU aTMOCGhEPHOH U MOHOCGhHEPHON U3MEHYNBOCTH,
I03BOJIAIONAs AaHAIU3UPOBATh IPOSIBIIEHNE AKTUBHOCTH BOJIH Pa3JIMYHOTO
BPEMeHHOTro0 Macurtaba B 6OJIBIIOM Juana3oHe BEICOT BepxHel aTMocheps!. B
KadeCTBe XapaKTEePUCTUKH aTMOChHEpPHON H3MEHUUBOCTH UCIIOIb3YETCS
HU3MEHYMBOCTh TEMIIEPATYPE aTMOCGEpH! Ha BEICOTe Me3omnay3s (Tm), moay4eHHoR
13 CIEKTPAJIbHEIX HAOMIOOeHU I TUAPOKCUIIBHOTO u3ny4yeHus (monoca OH(6-2)
834.0 HM, BRICOTA MaKCHMyMa u3nydeHus ~87 kM) B I'eodusuyeckoi
o6cepBaTopur UC3® CO PAH (51.8°N, 103.1°E, Topsi). B kauecTse
XapaKTePUCTUKYU HOHOCHEPHON U3MEHYNBOCTH UCIIOJIb3YeTCsI U3MEHUYUBOCTD
MakCUMyMa 5JIeKTPOHHOU KoHUeHTpanuu (NmF2), monyyeHHOM! 110 JaHHEIM
Upkytckoro guru3onpa DPS-4 (52.3° N, 104.3°E). HccrenoBaHE U COIOCTaBIIEHEL
Ce30HHbIe Bapuanuu u3MeHuYnBoCcTd Tm 1 NmF2 B pa3nuuHbIX BpeMeHHbIX
nepuonax: MexcytouyHsle Bapuamuu (T > 24 gac), npunuBHbIEe Bapuanuy (8 yac <
T < 24 4ac), a TakXKe BapHalyy C IEPUOJaMU BHYTPEHHUX I'PaBUTALMOHHEIX BOJIH
(T < 8 gac). B pe3ynbrate, BEISIBIIEHE OCHOBHEIE 3aKOHOMEPHOCTH CE30HHOTO
[IOBEMIEHUST U3MEHYUBOCTU TeMIepaTypsl atMocdeps! B o61acté Me3omnay3sl (Tm) u
MaKCHMyMa 3JIeKTPOHHOM KoHIeHTpanuu F-o6nactu norochepst (NmF2) Harn
BoctouyHno#t Cubupsio. B ce30HHOM X0fie MEKCYTOYHEIX BapHauuii atMochepHoi i
HOHOCGhepHON U3MEHYNBOCTH HaOTIONAI0TCS XOPOIIO BEIPaXKeHHble MaKCUMYMEI B
3UMHHE MECSIE], BO3MOXKHOM IPHYNHON KOTOPEIX MOTYT OBITh BHE3AITHEIE
crpaTtocdepHsle noTemnienus (BCII), Bnusiiomue Ha COCTOSHYUE BepXHel
HeWTpanbHOU aTMochepr u noHocheps! [1]. ITpu momomy faHHOY METOOUKYI
poBeeH aHanu3 n3MeHYnBoCTH Tm u NmF2, BrI3BaHHOUM IPOSIBIIEHUEM
AQKTUBHOCTH BOJIH PA3/IMYHEIX BDEMEHHEIX MacIiTa00B, B IIEPUOL BHE3AIHOTO
cTpaTochepHOro notemieHus B ¢pespane 2016 r, 1 COMOCTaBIEHUE CO CPETHUMHU
CE30HHBIMHU 3HaueHussMu. OOHAPyKEeHO, UTO B 06JIaCTH Me3omay3sl Bo BpeMst BCII
HaOJII0[aI0Ch YCUIEHNe TeMIIePATyPHON U3MEHYUBOCTH BCIIEICTBIE aKTUBHOCTH
NJIaHETapPHBIX BOJIH U IPUIUBOB [0 ~ 200%, BI'B mo ~500% 1o cpaBHEHUIO CO
CpenHUMHU 3HaYeHUsIMH A GeBpans Mecsana. B F2- o6nactu noHocdeps!
Ha6onanuch 3HaYUTeIIbHEIE [OJIOKUTEIbHEe BO3MYILIIEH!S MaKCUMyMa
9JIeKTPOHHOM KOHIleHTpanuu NmF2 B [10CIenonyHo4HEe YacH, He CBSI3aHHBIe C
TeOMarHUTHOM aKTUBHOCTBIO, KOTOPEIE B OCHOBHOM IIPOSIBIISUIACH B IPUIMBHOM
Iomrarna3oHe. MakcuManbHOe MT0JI0XKUTeNbHOe 3HaueHre ANmMF2 B mpunuBHOM
nuanas3oHe GBUIO B ~2.5 pa3a BHIIIE, YeM IIOIy4eHHOe ycpenHeHueM o 2008-2015
IT. 075 GpeBpanbCKOro HOYHOTO eproaa. BrisiBneHHbIe 3hGEKTE MOTYT OBITH
BEI3BaHHEI MHTEHCHUKaNNEe! aKTUBHOCTH aTMOCGHEDPHEIX BOJIH B Pe3yJIbTaTe
meHcTBUS cTPaTOChEPHOro MoTeIieHus. [1onydyeHHbIe Pe3yIbTaTh IOATBEPKAAI0T
CBsI3b MEXK/y HUXKHelN U BepxHel aTMocdepoit. PaboTa BHIIONHEHA IIPU NIOANEPXKKE
rpaiTa POOU 17-05-00192-a. B paGoTe GBUIM UCIONB30BAHbL 9KCIIEPUMEHTAIbHbIE
nannsle IIKIT «AHrapa», nony4eHHble B paMKax poekTa 11.16.1.2 [Tporpammsl
®HU rocynmapcTBeHHbIX akagemuil Ha 2013-2020 ropsl.
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15.

TE3HUCEI

CTATUCTUYECKUI
AHAJIN3
UOHOCOEPHBIX
BO3MVILEHUN
HATI BOCTOYHOM
CHUBUPHIO BO
BPEM4
BHE3AITHHIX
CTPATOC®EPHBIX
[IOTEIJIEHUM

PartoBckuii K.I'.,
MenseneBa 1.B.

COOpPHUK
TPYHOB
KoH(pepeHI]
un "OusukKa
TIJIa3MH B
COJTHEYHOU
cucreme", 0,
2018

BAK

TIpoBeneH cTaTUCTUYECKUH aHaIM3 HOHOCGHEPHHIX BO3MYIIEeHU! Hasl BocTouHOM
Cubuphio BO BpeMst BHE3aNHEIX cTpaTochepHbx moremtenui (BCII). Cratuctuka
OCHOBaHa Ha [aHHBIX 0 MAaKCHUMyMe 3JIeKTPOHHOH KOHIeHTparmu NmF2,
nony4eHHHIX Ha MpkyTckoM gurusonge DPS-4 (52.3 N, 104.3 E). [Ins aHanu3a
TeMIepaTypsl aTMocdeps! Bo BpeMst BCIT ObIii HCIIOTB30BAHE! CIIyTHUKOBEIE
nanHble Aura MLS v3.3 u narzele peasanu3a MERRA. B kauecTBe Hauana BCII
ObLTH BEIOPAHBL JHU, COOTBETCTBYIOLINE PEBEPCY CpeHEe30HaIbHOr0 BeTpa Ha
mmmpote 60 N u Beicote 10 rlla B cnydae MaxopHbx BCII u gHE, COOTBETCTBYIOIINE
MaKcuManbHOU TeMnepatype Ha BricoTe 10 rla B Touke (52.3 N, 104.3 E) cnyuae
MuHOpHBIX BCII. [lanee aHanu3upoBaIuCh Bapualluy 0TO OHS KO OHIO BO3MYIIEHUN
NmF2 (dNmF2) B okpectrHocTr Hayana BCII. Boamymenue NmF2 mpencramnsiio
c000ii IPOLIEHTHOE OTKJIOHEHUe HabonaeMbx 3HaueHnit NmF2 0T X MeguaHHBIX
3Ha4eHui. [I719 BEISIBIICHNUS [I0JIOKUTENIBHBIX ¥ OTPUI[ATENIbHBIX MOHOCHEPHEIX
abdexToB BCII paccMaTpuBaNuCh BapHaluy CPEIHENHEBHBIX U CPETHEHOYHBIX
dNmF2. [ aHanu3a u3MeHeHHH BOJIHOBOK aKTHBHOCTH MCIIOIb30BaJINCh
BapHaLyy UHTEHCUBHOCTY Bo3MyIeHn# NmF2 B fuana3oHe NeprOf0B BHYTPEHHUX
rpaBUTAlMOHHEIX BOJH (BI'B) (mepuonsl T <8 4acoB) U B IPUIMBHOM AHANA30HE
(nmepuopsl T ot 8 0o 24 vacoB). BonHOBasi aKTUBHOCTh PaCCYUTHBANIACh KaK
cpenHeKBafpaTuyHoe 3HaueHre ANmMF2 110 0fHUM CyTKaM B COOTBETCTBYIOLIEM
ouamna3oHe mepuonoB. Beero 0b110 paccMoTpeHo 9 MaxkopHHIX BCII, 7 MUHOPHBIX
BCII u cMelraHHBIM BapuaHT, cocTosmui u3 6 MaxkopHeix BCIT u 7 munopHbx BCII,
c onpenenexueM Hadasna BCII Kak B cliy4ae MUHOPHBIX COOBITHH (T.€. 10
MaKCHMaJbHOM TeMnepaType Ha BeicoTe 10 rlla B Touke (52.3 N, 104.3 E)). B
CpefHEeqHEBHHBIX BO3MYIeHUsIX NmF2 He GBUIO BHISIBIEHO OTYETIUBOIO
I0JIOKHUTENIBHOTO MO0 OTPUIIATENIFHOTO OTK/INKA HOHOCGHEPH Ha coGriTust BCIL. B
cnydae MuHOPHBIX BCII # B CMeIIaHHOM CiIydae OblI0 00HAPYKEHO YCHIIEHNE
BOJIHOBOY aKTHMBHOCTH B IIPMJIMBHOM [¥alia30He B IHHU, COOTBETCTBYIOIINE HaYaIy
BCII u BO/iu3u Hero. B cMemmaHHOM criy4ae ¥ Ay MakopHbIX BCIT 6510
o0Hapy2KeHO YMeHbIlIeHHe BOJIHOBOY aKTUBHOCTH B [iMana3oHe nepuonos BI'B
mocne Havasa BCII. PaboTa BhIOJIHEHA IPU MOAAEPXKKe rpaHTa POOU
18-05-00594-a. B paboTe GBUIM HCIONB30BAHE 9KCIIEPHMEHTaIbHbIe faHHke LTKIT
«AHrapa», ony4yeHHEe B paMKax npoekrta 11.16.1.2 TIporpammer ®HN
rocynapcTBeHHBIX akameMuil Ha 2013-2020 ronet
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16.

TE3HUCEI

CHH®A3HBIE
KBA3UIIEPMOJHUYE
CKHE ITYJIbCALINU
KAK UHIOUKATOP
IMPOLIECCOB
OHEPT'OBBIIEJIEH
N4 CJIIABBIX
COJIHEYHBIX
BCTIBIIIEK

KynpuszoBa E.T'.,

Kamranosa JI.K., Macyna

C., Knmanos [I.A.

COOpPHUK
TPYHOB
KoH(pepeHI]
un "OusukKa
TIJIa3MH B
COJTHEYHOU
cucreme", 0,
2018

BAK

TIporecchl NEPBUYHOTO 3HEPTOBLIfIEIeHUS COIHEYHBIX BCIILIIIEK — OfHA U3
IIIPOKO 06CYKIAaEMBIX IPOGIEM CONMHEUHOH Gu3uku. OfHOM U3 IPUIUH
Me[JIEHHOTO IIPOTpecca B 3TOH 0671aCTH SIBNISETCS HEJOCTATOK HAGTIONEeHNH,
KOTOpPBIE MOTJIH GBI HaTh HHGOPMAIMIO HETOCPEICTBEHHO U3 MECTa IEPBUYHOTO
9HeproBuifenenus. Ksasunepuonuyeckue nynbcanuu (KIIIT), Habmropaomuecs B
IIXPOKOIIOJIOCHOM U3/TyYEHUU COJTHEUHEIX BCIIBILIEK, U3BECTHHI KakK OfUH U3
MHCTPYMEHTOB AUarHOCTUKH IIPOLECCOB SHEPTOBLIIeTIeHNUs], B YaCTHOCTH,
TIPOLIECCOB, CBSI3aHHEIX C YCKOPeHUEeM 371eKTpoHOoB. Hanpumep, ananus KIIII
103BOJISET ONPeeluTh, IBNISETCS I HabIogaeMble BapHaluy SPKOCTH
pe3ynbTaToM MOAYJISLUY CaMOT0 YCKOPUTEIbHOTO NIPoLiecca Ul MOAYIAIuen
MHTEHCUBHOCTH U3JNIy4eHHUs y2Ke YCKOPEeHHBIX YacTull. MbI IpefcTaBiseM
pe3ynbTaTH aHanu3a HeoOrruHbIX KIITT, HabmomaBIIMXCs B Hadajle HMITYJIbCHOM
(a3zsl caboit conreynoi Bembiky (GOES kmacca C2.3) 21 mekabps 2015 ropa.
[Mpu aHanmM3e OLUTM UCIIOTBb30BAHHL JAHHEIE IUPOKOIIOIOCHOTO MUKPOBOTTHOBOTO
CIIEKTPOTONIIpuMeTpa B guana3one 4-8 I'T1 (paguoacTpodusnyeckas
o6cepBaTopus bBagapkr), paguorenuorpada U paguonoIipUMeTPOB 06CcepBaTOPUU
HoGesma Ha yacTtoTe 17 I'T1, a TakKe PeHTTeHOBCKUE laHHbIe CIyTHUKOB RHESSI
u FERMI. Hamu Obii 00HapyKeHo, 4To CHH(ba3HbIe MyJIbCalluu ¢ eprogoM 12-15
C TIPUCYTCTBOBAJIK ¥ B MUKPOBOJIHOBOM U3JIy4€HUH, U B XKECTKOM PEHTT€HOBCKOM
u3ny4yeHuu. bonee Toro, mynbcanuy 651IM cUH(A3HE B ONTHYECKU TOHKOH, U B
OINITHYECKHU TOJICTOM YacTIX CIeKTPa I'MPOCUHXPOTPOHHOTO U3/TyyeHus. CpaBHEHNe
pe3ynbTaToB HAGNIIONEHNH C TapaMeTpaMu ¥ 0COOEHHOCTSIMHU U3ITy4EHHUS,
CBSI3aHHBIMH C Pa3/IMYHBIMHE MeXaHU3MaMH ITyJIbCaluil yKaskBaeT Ha TO, 4TO
Habmonasmecs KIIT cBsi3aHbI ¢ MOLYJIALMEN IIPOIIECCa YCKOPEHHS 3IEKTPOHOB.
B mokmnane 006CyXKaaloTCs Pe3yJIbTAaThl CO3MAHUS SMINPUIECKON YUCTIEHHOH
€aMOCOTJIaCOBaHHO! MOZEJNH JaHHOT'0 COOBITUS ¥ BO3MOKHOCTH TPUMEHEHUST
pe3yJIbTaToB HAOMIOAEHNUH K JUarHOCTUKe ITPOLIECCOB SHEPTOBLIEIeHNUs B foree
MOIIHBIX BCIIBIIIKAX.
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17.

TE3HUCEI

PA3BUTHE
METOIIOB ITPSIMOM
[IOATOHKHU OJ14
MHKPOBOJIHOBOM
IUATHOCTHKU
COJTHEYHBIX
BCIIBIIIEK HA
HOBOM
[IOKOJIEHUU
PATUOTEJIMOPA®O
B

Mopraués A.C.,
MenbsauKOB B.O.

COOpPHUK
TPYHOB
KoH(pepeHI]
un "OusukKa
TIJIa3MH B
COJTHEYHOU
cucreme", 0,
2018

BAK

Papyiou3yuyeHre COTHEYHEIX BCIILIIIEK B MUKPOBOJIHOBOM [NUANa30HEe COTEPKUT
MHOT0 HH(}OPMALKHK 0 TapaMeTpax TeHePUPYIOLIUX €T0 YCKOPEHHHIX HETEIIOBBIX
9JIEKTPOHOB, MAarHUTHOTO II0JIST ¥ TEIUIOBOM IIJIa3Mbl. B HacTOSIMuUI MOMEHT B
paboTax [1,2] pa3paGoTaHsl IPOLEAYPHL ONPefeNIeHNs TaPAMETPOB COTHEYHBIX
BCIIBIIIEYHEIX IETeJIb 10 HabIioaeMoMy MEKPOBOJTHOBOMY H3JIy4EHUI0 METOTOM
IpsIMOi NOAroHKH. OfHAKO afeKBaTHOE BOCCTAHOBJIEHUE TapaMeTPOB BO3MOKHO
TOJIBKO IIPU HATIW4UY HaOJIIONEHUH C BEICOKMM ITPOCTPAHCTBEHHEIM pa3pelleHnueM 1
Ha HECKOJIbKHMX YacCTOTaX, KOJIM4YeCTBO KOTOPHIX IIPSIMO IPOIIOPIHOHATEHO
KOJIMYECTBY OIpeNieNsseMbIX BCIbIIEYHEIX TapaMeTpoB. B GuxkatimeM Oynymmem
HayHeTCs HoBas 3pa paguoHabnonenui ConHIa, KOrfa OTHOIEHHO 3apaboTaoT
crekTpo-papuorenuorpads «Cudbupckuii Paguorenuorpad» (Poccust) u «MUSER»
(Kurait). [laHHBIE MHCTPYMEHTHI OYIyT BECTH HAOJIIONEHNS COIHEYHBIX BCIIBIIIEK
KaK C BEICOKMM IIPOCTPAHCTBEHHEIM, TaK ¥ C BHICOKUM CIIEKTPaJIbHBIM
pa3pelIeHUsIME B IIUPOKOM [AHANa30He 9acToT. Llenpio naHHO# paGoTH -
manbHedmas pa3paboTKa U COBEPIIEHCTBOBAHHE METONOB IIPSIMOY MTOATOHKU
aBTOMATHU3MPOBAHHOTO OIPENEIEHNS [TapaMeTPOB COTHEYHBIX BCIIBIIIEYHEIX
TeTesNb 10 HabToNeHUsIM Ha HOBOM IIOKOJIEHUH MHOTOYaCTOTHBIX COJTHEUHEIX
papuorenuorpados. OCHOBHBHIMU 3afiayaMy SBJISIOTCS 1) MporpaMMHO peanu30BaTh
U IIPOTECTUPOBATh pa3MyYHbEe aBTOMATU3UPOBAHHEIE alTOPUTMbI OIpefieNIeHUs
I1apaMeTpOoB HETEIJIOBEIX 3JIEKTPOHOB, MAaTHUTHOTO 1107 U (JOHOBOY II1a3MEH B
COJIHEYHBIX BCIBIIIEYHEIX TIE€TIAX C IPIMEHEeHNEeM MHOTOIIOTOYHBIX BEIYHCIIEHUH 10
OaHHBIM HabmomeHui paguonHTepdepoMetpoB «Cubupckuii Paguorenuorpad» u
«MUSER»; 2) pa3pa6oTaTh ¥ IPOrpaMMHO pean30BaTh alrOPUTM
BOCCTAHOBJIEHHUS TaPaMeTPOB COJTHEYHHIX BCIIBIIIEYHEIX IT€TEJIb METONOM IIPSIMOM
IIO[ITOHKY C UCIIOJIb30BaHMEM KOMOHHUPOBAHUS HAGMIONEHHUH C IPOCTPAHCTBEHHEIM
1 6e3 IPOCTPAHCTBEHHOTO pa3penteHus. O6CYKAAI0TCS NOTyIeHHEIE PE3YIbTaTH
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18.

TE3HUCEI

HABJIIOOEHUE
OTPULIATEJIBHBIX
BCIIJIECKOB
MHKPOBOJIHOBOT
O U3JIYYEHHA
COJIHIIA C
TMMOMOIIbIO
CHUBHUPCKOTI'O
PAITHUOI'EJIMOTPA®
A

Jlecosoii C.B.,
AnteiHIEB A.T.,

T'peunes B.B., u gp.

COOpPHUK
TPYHOB
KoH(pepeHI]
un "OusukKa
TIJIa3MH B
COJTHEYHOU
cucreme", 0,
2018

BAK

Cubupckuit paguorenuorpad (CPT) - COMHEUHEIH pafuOTeIeCKOI, paGoTaoUui B
nuana3oHe 4acToT 4-8 I'Tn u ucnons3yomuit Pypbe-CUHTE3 AJI IOCTPOEHUS
u3obpaxenuit Conuua. CPI' co3paercs Ha 6a3e CUOMPCKOT0 COTHEYHOTO
paguoreneckona (CCPT). PerynspHsie HaOmoneHus nepoi ouepenu CPT'
Hadanuck B 2016 r. B HacTosAmuit MOMEHT 3T0 48-aHTeHHas 9KBUNUCTAHTHAS
T-obpa3Has peleTka, 3aHUMaloIas IeHTpaibHble aHTeHHEIe TocThl CCPT.
MrHoBeHHas nosoca yactor 10 MI'n, Bpems HakomneHus 0.5 ¢, BpeMms 0630pa Bcei
II0JIOCHI YaCTOT ONpefeNisieTcss KOIMYecTBOM pabodux YacToT, B CBOIO OYePeb,
3aBUCSIIUM OT pexXuMa HaOofeHui. B 0OBIYHOM PeKUMe UCIIONb3yeTcs 32
YaCTOTHBIX KaHalla, PaBHOMEDPHO pacpeniefieHHEIX B ouana3oHe 4-8 I'T.
TIpocTtpanctBenHoe pa3pemntenue CPI - okono 1 yrioBoit MUHYTHI,
YYBCTBUTEJIBHOCTH 110 INIOTHOCTH ITOTOKA - 0K0JI0 100 fHCKUX, YTO IO3BOJISIET
HCCTIEN0BATh MUKPOBOJIHOBBIE HCTOYHUKH C1a00 CONMHEYHOM aKTUBHOCTH.
Bo3moxHzocTi CPI" IEMOHCTPHUPYIOT HAOIONEHUST MUKPOBOTHOBBIX OTPULIATENIBHEIX
BCIUIECKOB - YMEHBIIEHUH [I0TOKA C TOCTIEeAYIOIINM BOCCTAHOBIIEHUEM €T0 JI0
IIPEeJBCIIIECKOBOTO YPOBHST 00BIYHO PETUCTPUPYEMEIX PafoMeTpaMy. B mepromst
BEICOKO¥ COJIHEWHOMN aKTHBHOCTH PETMCTPHPOBANIOCEH He 6ojiee MoIyTopa AeCsSTKOB
Takux coOBITHH B rof. B HacTosme# pabore, ¢ ucmonb3oBaHueM gaHHbIX CPT,
panuononspumerpoB Hobesima (NoRP) u op6utansHoit o6cepBatopuu STEREO
[I0Ka3aHo, YTo GecrpeliefileHTHAs Cepysi U3 TPeX HeraTUBHAIX OTPUIIATENIBHBIX
BCIIeCKOB 9 aBrycTa 2016 r. Gblla BEI3BaHA 3PYNTHBHEIMU COOBITUSIMY - CEPAKAMH,
0T4YeTNINBO BUOHEIMU B KaHane 304 anrcrpema (STEREO). Xonopnas miasMa
MTOBTOPSIIOIIUXCSI CEPKel 9KpaHUPOBaJIa, PACIIONOXKEHHEIH BONMU3Y CEePHXKei,
MUKPOBOJIHOBBIN HCTOYHUK Hafl ISITHOM, IPUBOJS K YMEHBIIEHUIO €T0
HabmomaeMol IPKOCTHOM TeMIepaTypsl B iBa pa3a. COOTBETCTBYIOIEE CHUKEHNE
MUKPOBOJIHOBOT'O IIOTOKA M3JIy4YEHUs JOCTHUTANO0 5 C.e.1I. Bo BpeMs 9KpaHUPOBaHUS
YMEHBIIAIach U CTENEHb MOISIPU3alil MEKPOBOJIHOBOTO HCTOYHUKA € 10% moyTH
10 0%. TIpuYrHO¥ TOBTOPSIBIIMXCS CEPAKeN OBUIO IUPOBOE ABUXKEHUE Ha
doTocdepe B o61acTu pasMepoM 0Kos10 30 YII0BBIX CEKYHJ, BHI3BAaHHOE
BpameHyueM IaTHa. OTKIIUK B MATKOM PEeHTTeHe Ha 3Ty MUKPOaKTHBHOCTb He
npeBsinan yposHs B1.5. Takum 06pa3oM, faxe IPH HU3KOM IIPOCTPAHCTBEHHOM
paspenieHun nepsoit ouepenu CPI' ¢ HeNoNIHOM aHTEHHOM PeIIeTKOM ero JaHHbe
[103BOJISIOT OGHAPYKUBATh COOBITUS MabIX IPOCTPAHCTBEHHEIX U SHEPTEeTUYECKUX
MacmTaboB, @ MHOTOYACTOTHbIE HAGTIONEHUS PACIIUPSIOT BOSMOXKHOCTH
OUarHOCTUKY IIJIa3MEl B MUKPOSPYIIHUIX.
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19.

Hay4Has
CTaThs

[uHaMuKa
TOJISIPU3ALNT
Pi2-nynecauuti B
CPeJHUX MIUPOTax
TpY Pa3BUTHU
cy606ypb B
aBPOPasIbHOMN 30HE

https://doi.
org/10.127

37/szf-4320

1807

Paxmartynus P.A.,
[TamuuuE A

ConHe4HOo-3
eMHast
¢$usuka, 4,
2018

2412-4737

BAK; Punn

We examine the changes in the orientation of the major axis of the polarization
ellipse of irregular geomagnetic pulsations Pi2, observed at midlatitudes during a
substorm disturbance developing in the auroral zone of the Russian Arctic sector.
We have found the dependence of the polarization ellipse orientation on the
longitude of a corresponding substorm. The results of current studies are
compared with earlier results of similar studies using data on the North American
continent. We have concluded that the results are similar in general, with a slight
discrepancy which may be due to peculiarities of the geological structure of the
earth crust in the Russian Arctic sector.
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Crpanua,
Hanuuue B
Ne Bun HaunMmeHOBaHHE bo1 HN3nanue ISSN HUHupekcanus | Kparkoe onucaHHe Hay4HBIX Pe3y/IbTaTOB, IIOJIYyYeHHBIX HA 000PYIOBaHUH | MyO/IHKAIHH conepxa
O/IMK ny0IMKal ABTOp(BI) ¢ P y pesy ’ y Py Yy mas
wo |[™ ny0IHKaIuA Yy HOMeD, Irofi| u3JaHus H3JaHHUs IIKII CCBUIKH Ha
anuu uu KT CCBUIKY
Ha IIKII
1 2 3 4 5 6 7 8 9 10 11
20. |mayumas |[EMIC Wave Events |https://doi. |M. ]J. Engebretson, u ap. [Journal of 01480227 |BAK; PuHni; This paper presents observations of electromagnetic ion cyclotron (EMIC) waves |[da (ecnu B 6394
crates |During the Four org/10.102 Geophysical Web of Science; |from multiple data sources during the four Geospace Environment Modeling TEKCTe
GEM QARBM 9/2018JA02 Research, Scopus challenge events in 2013 selected by the Geospace Environment Modeling my6IuKanum
Challenge Intervals 5505 123, 2018 Quantitative Assessment of Radiation Belt Modeling focus group: 17 and 18 March |yka3azo
(stormtime enhancement), 31 May to 2 June (stormtime dropout), 19 and 20 Ha3BaHwue LIKII
September (nonstorm enhancement), and 23-25 September (nonstorm dropout). |umu VHY)
Observations include EMIC wave data from the Van Allen Probes, Geostationary
Operational Environmental Satellite, and Time History of Events and Macroscale
Interactions during Substorms spacecraft in the near-equatorial magnetosphere
and from several arrays of ground-based search coil magnetometers worldwide, as
well as localized ring current proton precipitation data from low-altitude Polar
Operational Environmental Satellite spacecraft. Each of these data sets provides
only limited spatial coverage, but their combination shows consistent occurrence
patterns and reveals some events that would not be identified as significant using
near-equatorial spacecraft alone. Relativistic and ultrarelativistic electron flux
observations, phase space density data, and pitch angle distributions based on
data from the Relativistic Electron-Proton Telescope and Magnetic Electron Ion
Spectrometer instruments on the Van Allen Probes during these events show two
cases during which EMIC waves are likely to have played an important role in
causing major flux dropouts of ultrarelativistic electrons, particularly near L* ~4.0.
In three other cases, identifiable smaller and more short-lived dropouts appeared,
and in five other cases, these waves evidently had little or no effect.
21. |HayyHas |[IBa THIA OTK/IHKA https://doi. |ITapxomos B., Conue4Ho-3 (2412-4737 |BAK; Punn Using the June 22, 2015 event as an example, we present new data confirming the |Hda (ecnu B 1
CTaThsg [MarHUTOCGHEPH B org/10.127 |BoponkoBa H., SIXHMH |eMHas presence of a precursor of the sudden magnetic impulse caused by a powerful TEKCTe
TeOMarHUTHBIX 37/szf-4320(A., u mp dusuka, 4, interplanetary shock wave (ISW). The precursor in the form of a train of nyGIMKaLuK
nynbcanusx PSc Ha (1808 2018 oscillations (broadband pulse) with a falling frequency in the range 0.25+11 Hz yKa3aHo
B3aUMOJIECTBHE C with a duration of ~20 s, which had a spectral resonance structure, was recorded |mazBanue LIKII
MeXKIITaHe THEIMHI globally by a network of induc-tion magnetometers at 18:33:27 UT. No significant |umu YHY)
yOApPHEIMU BOJTHAMH phase delays of the signals were detected in four fre-quency bands at widely
spaced observatories. It is sug-gested that the impulse can be excited in the Earth
— ionosphere waveguide by a pulsed electric field which occurs in the ionosphere
due to the short-term impact of ISW on the magnetosphere.
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22. |mayuynas |Bnusnue 10.21046/2 |MenBemesa M.I1., CospemenH [2070-7401 |BAK; Punn TIpencraBneHs pe3yabTaThl UCCIENIOBAHUS COCTOSIHUS HEUTPaTbHOU BePXHEH Ia (ecnu B 283
craTbg [MeTeoponorudeckux [070-7401-2 [PaToBckuit K.I'. bl aTtMocdeps! ¥ HOHOCOEepPH! B perrnoHe BocTouHo# CuGHDH B IEPUOIE! HEHCTBUS TEKCTE
BO3MYILEHUH B 018-15-4-2 mpo6IeMBl MUHOPHOTO 3UMHET0 BHE3AIHOTO cTpaTochepHoro notemnenus (BCII) B Hayase my6IuKanum
despare - mapTe 83-294 OUCTaHINOH tdeBpans u puHAMBHOrO CTpaTOCHEPHOTrO IOTEIIeHUs B Hayane Mapta 2016 . yKa3aHo
2016 r. Ha cocTosIHUE HOT'0 Vicrionb30BaHH DaHHEE TPOBORUMEIX B ['eodu3udeckoit o6cepBaTopuu UC3® CO  |ma3Banme LIKIT
BepXHen 30HAMPOBAH PAH (51,8° c.m., 103,1° B.1., TOpEI) CIIEKTPOMETPUYECKUX U3MepeHUil TapamMeTpoB (umu YHY)
HeUTpanbHOU us 3eMIn U3Ny4eHus MojeKybl rufpokcuna OH(6-2), 834,0 HM, u ATMOCGhEPHOH CUCTEMEL
atMocheps 1 U3 KOCMOCa, MoneKynsapHoro kucnopoga 02(0-1), 864,5 HM, BO3HMKAIOIIETO Ha BEICOTAX
HOHOCOEPEH! Hafg 4,2018 Me30may3kl 1 HuxkHel Tepmochepst (MHT), 1 jaHHEIE BEPTHKAILHOTO
BocTounoit Cubupsio 30HOUPOBAHUS 0 MaKCUMyMe 3JIeKTPOHHOM KoHIleHTparun NmF2, nonydyeHHble Ha
UPKYTCKOM noHO030HAe DPS-4 (52,3° c.m., 104,3° B.1o.). [I7151 aHanM3a NPUBIIEKAHICh
CITyTHUKOBEIE TeMIlepaTypHEle fanHele MLS Aura u nanusle peananu3a MERRA.
Ananu3 Bapuanuii mapaMeTpoB 3MUCCHUI MOJIEKYJI T'UAPOKCUTIA U KUCIIOPOfa, a
TaKke MaKCHMyMa 3JIeKTPOHHO! KoHIeHTpamuu NmF2 B despane 2016 r. BEIIBUT
9 deKTH Ha BEICOTaX BEPXHEH aTMOCGeEpE!, BEI3BaHHEIE JEHCTBIEM CTPATOC(HEPHBIX
noTereHu#. B uccnegyemMom peruose B o6nactu MHT Ha6nonamuch pocT
MHTEHCUBHOCTEH SMUCCHI MOJIEKYJI TUIPOKCHUIIA ¥ KUCIIOPOAa, IOHUKEHIE
TeMIIepaTypsl aTMOC(EepPH! ¥ YCUIIeHNe IIPOSIBIIEHUS BOTHOBOM akTHBHOCTH. Ha
BhIcOTax F2-06macTu noHOChEpPE 00HAPYKEeHE! 3HAaYUTENbHbIE IT0JI0KUTEbHEIE
Bo3MyLIeHuss NmF2 B oc/ienonyHOYHbIe Yackl U CyIleCTBEHHOE YCUIeHNe
aMIIIUTYIEL IPUIMBHOM KOMIIOHEHTH Bo3MylieHuss NmF2. BrisiBnennsle abeKTs
MOTYT OBITh BEI3BAHBI MHTEHCU(UKAIMEH BOJHOBOY aKTUBHOCTU U YCUIEHUEM
BEPTUKAJIbHOTI0 IBUKEHUS B aTMocdepe B pe3ysbTare feHCTBUS CTpaToChHepHHIX
MOTEIIEHUH.
23. |mayunas |CpaBHUTENBHBIH DOLI: Bacunees P.B,, Conureuno-3 [2412-4737 |BAK; Punn HccnemoBaHus CKOPOCTH BeTpa B BepxHell aTMochepe Ype3BbIYaiiHO BaKHEI 715 Her 0
CTaThsl |CTATUCTHYECKUH 10.12737/s |Apramonos M.0., eMHas TIOHMMAaHUS KaK MeXaHW3MOB TpaHC(hHOpMaIuy SHEPTUY BHEIITHUX BO3NENCTBUN B
aHanu3 nosepenust  (zf-4220180 [Mep3nskos E.I'. du3suka, 4, Harpes, OBUKEHNE M XMMHUYECKYI0 aKTHBHOCTh aTMOC(EPEHL, TaK 1 06paTHHIX
CKOPOCTH 8. 2018 MIPOIIECCOB TIepeayy SHEePr K, 3alaCeHHON B HUXKHEH atMochepe, ee
HENTPaIbHOTO BETPa BBIIIEJIEZKAIINM CJIOSIM. MHCTPYMEHTEL B METO[H! [JIsT UCCIIE[0BAHUS ITI0OBEIEHUS
B o6nacTu CKODOCTH BETpa ¥ ee Bapyaliil Ha pa3/IMUHEIX BEICOTHBIX YPOBHSX, KaK IIPaBHIIO,
Me30cheps! / HuXKHeH B3aMMHO [JONOJHSIOT APYT APyra, H03TOMY B paboTe GBUI IPOBEEH CPAaBHUTEILHBIN
TepMocdeps! aHanu3 CBeNeHul 0 HeHTpalbHOM FOPU30HTaIbHOM BETPe B 3UMHe-BeCEHHUN
CpefHUX IHUPOT 10 nepuof B Bocrouno#t CubupH, IOJy4YeHHBIX Pa3uyHbEIMU MeTofaMu. OTMedeHb
TaHHBIM U3MepeHun 0COGEHHOCTH, BO3HUKAIOIIYE ITPY BO3[EHCTBAY T€OMarHUTHEIX OYPb U BHE3AIHBIX
MeTeOPHHIM pajiapoM cTpaTochepHLIX TOTENIeHNH Ha HeUTPaIbHEIN BeTep Ha Pa3/INYHBIX BHICOTAX.
u uHTepdepomMeTpOM IIpensnoxkeH METON CTaTUCTUYECKOTO CPAaBHUTENIPHOTO aHa/lu3a CKOPOCTH U
®abpu-Ilepo HalpaBJIeHUsT HeHTPalbHOro BeTpa, NOJIy4eHHBIX B Pa3/IMYHBIX TOUKAaX, ¥ I0Ka3aHa
€ro COCTOSITEIbHOCTb. [IpH ITOMOIIM IPEMJIoKEHHOT0 MeTofa IPOBefieHO
KOJIM4YeCTBEHHOE CPaBHEHNE BeTPa B 3UMHe-BeCEHHHUH nmepuop B Boctoynoi
CulupH Ha pa3/MYHBIX BHICOTHEIX YPOBHSIX. [I0Ka3aHO, YTO BETED, TIOIyYEHHEIH C
IIOMOIIbI0 METEOPHOTO pafapa u uaTepdepomerpa ®adpu — Ilepo Ha BricoTe 90
KM, He pa3nu4aeTcs [0 BeJu4yruHe abCONIIOTHON CKOPOCTH U HalpaBJleHUIo; Ha
BeicoTe 100 KM BeTep, MOJIy4eHHEIH Ipy noMornyu uaTepbepomerpa ®adbpu — Ilepo,
OTJIMYaEeTCS OT BeTPa, U3MEPEHHOT0 METEOPHEIM PafjlapoM, TOJIBKO 110
HalpaBJIeHuIo; Ha BbICOTe 250 KM BeTep, NOyYeHHEIH C ITOMOIIBIO
uHTepdhepomerpa ®abpu — Ilepo, ©MeeT CKOPOCTE B 2.5 pa3a BHIIIE U
HampaBJeHue, oTiudaomeecs Ha 30-40° oT HapaB/ieHUs, OJYYEHHOTO C
IIOMOIIbI0 METEOPHOTO pafapa.
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24. |mayunas |Effects of the 2016 [10.1016/j.j |MenBenesa U.I1., Journal of [13646826 |[BAK; Puni; We present the results of studying the behavior of parameters of the mesosphere |[[da (ecnu B 116
cratbs |February minor astp.2017. |ParoBckuit K.I'. Atmospheri Web of Science;|and lower thermosphere (MLT) and the ionosphere over the Eastern Siberia region [Texcte
sudden stratospheric |09.007 c and Scopus during a minor winter sudden stratospheric warming (SSW) in early February my0IMKany
warming on the MLT Solar-Terres 2016. We used the data from spectrometric measurements of OH ((6-2), 834.0 nm, |yka3azo
and ionosphere over trial Physics, ~87 km) and O2 At ((0-1), 864.5 nm, ~94 km), emissions from the Geophysical Ha3BaHwue LIKII
Eastern Siberia 0,2018 Observatory at the Institute of Solar-Terrestrial Physics of the Siberian Branch of |umu YHY)
the Russian Academy of Sciences (51.8°N, 103.1°E, Tory). These emissions
originate at the MLT heights. We also used the vertical sounding data on the peak
electron density (NmF2), and on the peak height (hmF2). These data were
obtained with the DPS-4 Irkutsk ionosonde (52.3°N, 104.3°E). For the analysis, we
also involved the MLS Aura satellite data of measuring vertical temperature
profiles and the MERRA reanalysis data.We found the MLT and ionospheric
signatures for the 2016 February SSW. At the MLT heights, the OH and 02
emissions intensities increased by a factor of ~2 and ~3, respectively, and the
temperature fell by ~20 K. Analyzing the mesopause temperature variability and
comparing the mean seasonal values showed an essential increase in the wave
activity at the MLT. At the F2-region ionospheric heights, we revealed significant
(up to ~80%) NmF2 positive disturbances in the postmidnight hours and an
essential increase (up to ~ 2 times relative to root-mean-square values) in the
amplitudes of the tidal component of the NmF2 disturbance. The results of the
study show that a minor SSW may significantly impact the state of the MLT and
the ionosphere at midlatitudes.
25. |HayyHas |Comparing the main [DOI: Yenmanos A., Yenmasos |Solar-Terres |0135-3748 |BAK; Punig The aim of this paper is to structure and extend the knowledge of solar Ia (ecnu B 12
cratbs |oscillation 10.12737/s |M., Kobauos H., trial Physics, chromospheric sources of oscillations in the solar wind and their relationships with | Texcte
characteristics in the [tp-4420180 |CoTHuKOBa P. 4,2018 pulsations registered in the magnetosphere. We compare the oscillation spectra nyGIMKaLuK
solar chromosphere |2 that we observe using instruments of the Institute of Solar-Terrestrial Physics in  |yka3ano
and magnetosphere different chromospheric structures with those observed in the solar wind and Ha3paHue LIKII
based on studies magnetosphere. We explore the possibility that the observed periodic variations of |umu YHY)
made in ISTP SB RAS the chromospheric line widths can be interpreted as torsional Alfvén wave
manifestation—this mode can propagate long distances without dissipating in the
interplanetary space; it can penetrate into Earth’s magnetosphere directly or due
to processes occurring at the plasmapause. We emphasize the similarities in the
oscillation characteristics observed in different media, the similarities in the
parameters of the media themselves and the processes developing in them. We
believe that similar approaches can be applied to studying these media.
26. |mayunas |Stray light protection |10.1117/1.J|4ynpakos E., EceneBuu |Society of (19463251 [BAK; Puni; Developed according to quasi-Ritchey-Chretien, the AZT-33VM telescope is Ia (ecnu B 024002
cratbs  [system of the ATIS.4.2.0 (M., Kopobues H. Photo-Optic Web of Science;|designed for up to 2.8-deg wide-field survey observations; it has inner position of [rexcre
AZT-33VM telescope |24002 al Scopus the focal plane and the prefocal lens corrector installed at 0.12 of the equivalent |my6nuxarnuu
focal plane, Sayan Instrumenta focal length from the image plane. Classic methods to calculate direct stray light |yka3ano
astronomical tion protection system in two-mirror systems allow us to find the optimal configuration |Ha3Banme LIKIT
complex Engineers, of the baffles providing minimum obscuration of the entrance pupil. The design of |umu YHY)
4,2018 stray light protection baffles for a future large rectangular detector 260 x 124 mm
was proposed. The baffles were calculated from axisymmetric condition in a plane
passing through the system centerline and a point of the detector perimeter. Using
the ray-tracing method, we simulated optimized baffles for a rectangular detector.
We assessed obscuration of the entrance pupil with an optimal design baffle as
well their advantages for the modulation transfer function.
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27.

Hay4Has
CTaThs

Observation of
eruptive events with
the Siberian
Radioheliograph

10.12737/s
tp-4320180
2

®enoToBa A., ANTHIHIIEB
A., KouaHoB A.,
Jlecosoii C.,
Memankuza H.

ConHe4HOo-3
eMHast
¢$usmka, 4,
2018

0135-3748

BAK; Punn

We describe methods for monitoring eruption activity with the first phase of the
multiwave Siberian Radioheliograph (SRH-48). We give examples of the recorded
eruptive events: 1) rise of a prominence above the limb observed in the radio map
sequence of April 24, 2017; 2) a jet recorded on August 2, 2017, whose cold matter
screened a compact microwave source for several tens of minutes. The shading
due to the jet appearance was observed on SRH-48 correlation curves as the
so-called “negative” burst. Using the “negative” burst on the correlation curves of
February 9, 2017 as an example, we show that the intervals with depression of the
microwave emission of local sources are not always caused by shading of their
emission. In this event, the radio brightness decreased within ten hour period of
the increased quasi-stationary emission during the development of AR 12635
magnetic structure. Similar behavior was observed in EUV, SXR, and radio
emission at 17 GHz.
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28.

Hay4Has
CTaThs

Multi-instrument
view on solar
eruptive events
observed with
Siberian
Radioheliograph:
From detection of
small jets up to
development of a
shock wave and CME

10.1016/.j
astp.2018.
04.014

I'peunes B.B., [lecoBoit
C.B., Kouanos A.A.,

Vpanos A.M., AnTHHIEB

AT. u gp.

Astrophysic
s, 174, 2018

15738191

BAK; Puni;
Web of Science;
Scopus

The first 48-antenna stage of the Siberian Radioheliograph (SRH) started
single-frequency test observations early in 2016, and since August 2016 it
routinely observes the Sun at several frequencies in the 4-8 GHz range with an
angular resolution of 1-2 arc minutes and an imaging interval of about 12 seconds.
With limited opportunities of the incomplete antenna configuration, a high
sensitivity of about 100 Jy allows the SRH to contribute to the studies of eruptive
phenomena along three lines. First, some eruptions are directly visible in SRH
images. Second, some small eruptions are detectable even without a detailed
imaging information from microwave depressions caused by screening the
background emission by cool erupted plasma. Third, SRH observations reveal new
aspects of some events to be studied with different instruments. We focus on an
eruptive C2.2 flare on 16 March 2016 around 06:40, one of the first flares
observed by the SRH. Proceeding from SRH observations, we analyze this event
using extreme-ultraviolet, hard X-ray, white-light, and metric radio data. An
eruptive prominence expanded, brightened, and twisted, which indicates a
time-extended process of the flux-rope formation together with the development of
a large coronal mass ejection (CME). The observations rule out a passive role of
the prominence in the CME formation. The abrupt prominence eruption
impulsively excited a blast-wave-like shock, which appeared during the microwave
burst and was manifested in an "EUV wave" and Type II radio burst. The shock
wave decayed and did not transform into a bow shock because of the low speed of
the CME. Nevertheless, this event produced a clear proton enhancement near
Earth. Comparison with our previous studies of several events confirms that the
impulsive-piston shock-excitation scenario is typical of various events
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29.

Hay4Has
CTaThs

Optical Identification
of X-ray Sources
from the 14-Year
INTEGRAL All-Sky
Survey

https://doi.
org/10.113
4/S106377
371809003
7

Kapacés [I., JIyToBHHOB
A., TkaueHko A., u Op.

Astronomy
Letters, 44,
2018

10637737

BAK; Pun;
Web of Science;
Scopus

We present the results of our optical identifications of several hard X-ray sources
from the INTEGRAL all-sky survey obtained over 14 years of observations. Having
improved the positions of these objects in the sky with the X-ray telescope (XRT) of
the Swift observatory and the XMM-Newton observatory, we have identified their
counterparts using optical and infrared sky survey data. We have obtained optical
spectra for more than half of the objects from our sample with the RTT-150 and
AZT-33IK telescopes, which have allowed us to establish the nature of the objects
and to measure their redshifts. Six sources are shown to be extragalactic in origin
and to belong to Seyfert 1 and 2 galaxies (IGR J01017+6519, IGR J08215-1320,
IGR J08321-1808, IGR J16494-1740, IGR J17098-2344, IGR J17422-2108); we have
failed to draw definitive conclusions about the nature of four more objects (IGR
J11299-6557, IGR J14417-5533, IGR J18141-1823, IGR J18544+0839), but, judging
by circumstantial evidence, they are most likely also extragalactic objects. For one
more object (IGR J18044-1829) no unequivocal identification has been made.
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30. |mayumas |CITEKTPAJIBHBIE M |DOI: Muxanés A..B., Comnueuno-3 |2412-4737 |BAK; PuHig Mid-latitude auroras (MLA) are a relatively rare geophysical phenomenon. Ia (ecnu B 42
CTaThs O®OTOMETPUYECKHM [10.12737/s |Benmeukwui A.B., eMHas According to [Krakovetsky et al., 1989], the probability of MLA observation in the [rexcte
E zf-4420180 |Bacusnwes P.B., u ap. du3suka, 4, Northern Hemisphere is five cases per year at geographical latitudes 55°-60° N;  [myGnukarmmu
XAPAKTEPUCTHUKHU |6 2018 one, at 50°-55° N; 0.1, at 40°-50° N. The main dominant emission of MLA is the  |yxa3aHo
CPEOHEIIMPOTHO forbidden 630.0 nm atomic oxygen [OI] line whose intensity depends on the degree |Ha3Banue LIKIT
'O CUSHUA BO of development of the ring current (Dst index) during a magnetic storm (MS) wnu YHY)
BPEM4A [Truttse, 1973; Rassoul et al,. 1992; Mikhalev et al., 2004]. The minimum Dst index
MATHUTHOY BYPU (Dstmin) for the March 17, 2015 MS is -222 nT
17 MAPTA 2015. [http://wdc.kugi.kyoto-u.ac.jp/dst _realtime]. This, according to [Gonzalez et al.,
SPECTRAL AND 1999], allows us to assign this storm to extreme MS. The last MS with Dstm i n< -
PHOTOMETRIC 220 nT occurred on May 15, 2005 in solar cycle 23. Thus, the March 17, 2015 MS
CHARACTERISTICS is one of the strongest (by Dst) magnetic storms of solar cycle 24. This paper
OF MID-LATITUDE reports the results of MLA observations made with a complex of optical
AURORAS DURING instruments in the south of Eastern Siberia during St. Patrick’s geomagnetic storm
THE MAGNETIC on March 17, 2015. We perform a preliminary morphological analysis of
STORM OF MARCH characteristics of the observed MLA, without detailed, with some exceptions,
17, 2015. comparison with ionospheric, magnetospheric, satellite data and models. Such a
comparison that is undoubtedly of great interest may be a subject for further
research.
31. |mayunas |CE3OHHBIE U DOI: Muxanés A..B. ConreuHo-3 [2412-4737 |BAK; Punn TTo pe3ynbTaTaM HabMIOOEeHUH COOCTBEHHOT0 U3Iy4eHNUs BepXHel aTtMochepst Ia (ecnu B 96
CTaThs MEXT'OJOBBIE 10.12737/s eMHas 3emiu B pernoHe BocrouyHoit Cubupu ucCieoBaH CE30HHBIN X0 U MEXKTOI0BEIE TEKCTe
BAPUAITUU z£-4220180 du3suka, 4, Bapuanuu atMochepHoil amMuccuu aToMapHoro kuciopopa [OI] 630 M. Cpenu nyOIUKanug
ATMOC®EPHOM 9 2018 0CO0EHHOCTel Ce30HHOTO X0a 9TON IMUCCUY OTMEUEHH! BHIPaKeHHEIH JIETHUH yKa3aHo
3MUCCHH [0OI] 630 MaKCUMyM, OCEHHUN MUHUMYM U CUJIbHAs MeXKTrofoBas U3MeHUYUBOCThL B 3UMHUE Has3Banue LIKII
HM T10 IAHHBIM MeCSIIbl, @ TaKXKe yBeludeHue KoapduiimenTa KOppesauy co cpefHeMecssuHbiM  |wiu YHY)
HABHIOI_[EHI/II;I B 3HAYEeHHEeM HH[EKCa CONHeYHOo! akTiuBHOCTH F10.7 B mepuomsl, 6nu3Kue K
PET'MIOHE PaBHOAEHCTBUAM. PacCMOTpPEeHE! BO3MOXKHbIE IPUYKHEL U IBJIEHH, BKIIIOYast
BOCTOYHOM COJIHEYHYI0 aKTUBHOCTH, KOTOPEIe GOPMUPYIOT CE30HHBIN X0 U MEXKIOfIOBEIE
CHUBHMPU B Bapuauuu atMochepHoit amuccuu 630 HM. B paGoTe MCIONb30BaUCh NaHHEIE
2011-2017 rr. HaOJIOIeHNH, BHITONHEHHEIX B ['eodusnyeckoi o6cepBaTopuu UC3® CO PAH (52°
N, 103° E) B 2011-2017 rr.
32. |Hayunas |Extreme DOIL: Mume BraguMup Journal of |1364-6826 (BAK; Puni; We study geomagnetic disturbances and aurora observed near Irkutsk (GEO: 52.2°,|Ia (ecnu B 68
cTaThd [geomagnetic and 10.12737/s |Bunenosuy., Atmospheri Web of Science;|104.5°) at mid-latitude observatories of the Institute of Solar-Terrestrial Physics of [Texcte
optical disturbances |zf-4220180 |Jlyriomxkus C.B., c and Scopus the Siberian Branch of the Russian Academy of Sciences (ISTP SB RAS) during the (nmy6nukanuu
over Irkutsk during (9 Muxanés A.B., u mp. Solar-Terres 2003 November 20 superstorm. Based on the data from the world network of yKa3aHo
the 2003 November trial Physics, magnetometers and on the magnetogram inversion technique, we found the HasBauue LIKII
20 superstorm 181, 2018 auroral oval boundaries, the westward electrojet position, and calculated the unu YHY)
parameters for the auroral electron energy distribution. We found a relationship of
precipitations of energetic electrons () with the bursts of the Pi1B/Pilc pulsations
and intensity in the 557.7 nm emission and in the 360-410 nm spectral channel
observed in the postmidnight sector within the period, when the auroral oval
southern boundary lowered below the latitude of Irkutsk. The origin of the
observed emissions at the middle latitude is related to electron precipitations in
the main and equatorial parts of the westward electrojet. Modeling the ionosphere
parameters showed that collision of oxygen atoms with thermal electrons and
deactivation of excited nitrogen atom N(2D) at collisions with oxygen molecules
make the main contributions to the 630 nm total intensity. During the addressed
superstorm, two types of mid-latitude auroras were probably observed: diffuse
aurora and/or type « d», as well as emission irregular variations typical of normal
auroras related to the auroral energy particle precipitation.
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35. |mayumas [Spatial DOI IMuugun A.B., Radiophysic [0033-8443 |BAK; Pun; We describe the method and the results of modeling and retrieval of the spatial Ia (ecnu B 850
cratbsg [Characteristics of the [10.1007/s1 [KnumenTtko B.B., u mp. |[s and Web of Science;|distribution of excited oxygen atoms in the HF-pumped ionospheric region based [rexcre
630-nm Artificial 1141-018-9 Quantum Scopus on two-station records of artificial airglow in the red line (A = 630 nm). The HF my0IMKany
Ionospheric Airglow [852-0 Electronics, ionospheric pumping was provided by the Sura facility. The red-line records of the |yxa3aro
Generation Region 60-11, 2018 night-sky portraits were obtained at two reception points—directly at the heating |na3Banme LIKIT
During the Sura facility and 170 km east of it. The results were compared with the vertical unu YHY)
Facility Pumping ionospheric sounding data. It was found that in the course of the experiments the
airglow region was about 250 km high and did not depend on the altitude of the
pump-wave resonance. The characteristic size of the region was 35 km, and the
shape of the distribution isosurfaces was well described by oblique spheroids or a
drop-shaped form. The average value of the maximum concentration of excited
atoms during the experiment was about 1000 cm-3.
36. |mayunas |[BOJIHOBBIE DOI: TTomnecHslit AB, COOpPHUK 978-5-0001 | BAK - Ia (ecnu B 480
cratesi |CTPYKTYPHI B 10.21046/2 |Muxanés A.B. Te3UCOB 5-018-4 TEKCTe
CBEYEHHWU 070-16DZZ TIOKJIa[ OB nyOIMKauR
BEPXHHUX CJIOEB conf-2018a IllecTHapua yKa3aHo
ATMOCO®EPEHI I1O TOH Ha3paHue LIKII
IOAHHBIM Bcepoccutiic umu YHY)
LIBETHOM I13C KO#
KAMEPHL OTKPHITOX
KoH(pepeHI]
uu
“CoBpeMeHH
3G
Tpo6IeMEI
IOUCTQHIUOH
HOTO
30HAUPOBaH
us 3eMiu
u3
xocmoca”, 0,
2018
37. |Hayunas |Studying MLT https://doi. |MenBenesa 1., CemenoB|Society of [19313195 |BAK; Pun; We present the results of studying the temperature regime and the composition of |IIa (ecnu B 108336
cTaths |temperature and org/10.111 [A. Photo-Optic Web of Science;|the mid-latitude atmosphere at the mesopause heights during the periods of minor |TekcTe
composition during |7/12.25045 al Scopus and final stratospheric warmings in February-March 2016. We used the data from |nmy6nukanuu
stratopheric warming |53 Instrumenta the spectrometric observations of the hydroxyl emission at the Geophysical yKa3aHo
events from tion Observatory (Tory, 51.8°N, 103.1°E ) of the Institute of Solar-Terrestrial Physics |na3Bauue LIKIT
spectrometric Engineers (Irkutsk) and at Zvenigorod station (55.72 N, 36.82 E) of the A.M. Obukhov wnu YHY)
observations of OH (SPIE), O, Institute of Atmospheric Physics (Moscow). The technique for calculating the
(6-2) airglow 2018 concentrations of atomic oxygen and ozone at the OH emission layer using
emission at experimental data on the emission intensity and rotational temperature of the OH
mid-latitudes molecule, the photochemical model of OH radiation, and MSISE-E-90 model is
described. It was found, that during the periods of analyzed stratospheric
warmings significant, up to 250%, variations in the OH emission intensity and
concentrations of atomic oxygen and ozone in the mesopause region were
observed. The longitudional differences in the effects of the stratospheric
warmings on the characteristics of the mesopause region were revealed. © (2018)
COPYRIGHT Society of Photo-Optical Instrumentation Engineers (SPIE).
Downloading of the abstract is permitted for personal use only.
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38. |re3ucw |Bapuauum Mensenesa 1., CemeHoB | Tpymst 978-5-8915 |He - Ia (ecnu B 369
XUMHUYECKHU A. MexpayHapo |5-312-5 UHIEKCUPYeTCS TEKCTe
AKTUBHBIX IHOU my6IuKanum
KOMITOHEHTOB KoH(pepeHI] yKa3aHo
atMochepH B uu, Ha3BaHue [IKII
00J1acT Me30mnay3sl TIOCBSIIEHH umu YHY)
B [IEPUOALL on
cTpaTochepHBIX CTOJIETUIO
TIOTeIJIEHUH 110 €O OHS
TAHHBIM HaOJIONeHUH POXIEHUS
Ha CPeNHEUINPOTHBIX aKameMuKa
cTaHIUAX TOpHL U AM.
3BEHUTOPON OGyxoBa, 0,
2018
39. |tesucm |MCCJIEOJOBAHHUE MenBenena Y., CemenoB |OnTuka 978-5-9445 |BAK - Ia (ecnu B 219
TEMITEPATYPH U A. armoctepsr [8-172-3 TEKCTE
COCTABA U OKeaHa. my0IMKanuy
ATMOCQ®EPHI B dusuka yKa3aHo
OBJIACTH aTMochepH: Ha3BaHue LIKII
ME3OITAY3HI B Marepuans unu YHY)
TMNEPHUOBI XXIIT
METEOPOJIOTUYEC MexnayHapo
KUX IHOTO
BO3MYILIEHUH I10 CHMIIO3HYM
U3MEPEHUAM a
XAPAKTEPHUCTHUK [3nexTponH
U3JIYYEHUA Bl pecypcl,
OH(6-2) HA 0, 2018
CPEOHEIIMPOTHHI
X CTAHIIMSX TOPBL
U 3BEHUTOPO[T
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40.

TE3HUCEI

Solar cycle variations
in the mesopause
temperature and F2
peak electron density

Mepnsenesa H.,
Parosckuit KI'

Japan
Geoscience
Union
Meeting
JpGU2018,
0, 2018

He
UHIIEKCUPYeTCsa

We present the results of analysis of seasonal and year-to-year variations in the
mesopause temperature (Tm) in current 24th solar cycle. The analysis is based on
2008-2017 dataset obtained from spectrometric measurements of the OH emission
(834.0 nm, band (6-2)) at the Geophysical Observatory of the Institute of
Solar-Terrestrial Physics (51.8 N, 103.1 E, Tory). The measurements are carried
out in nighttime with temporal resolution 10 minutes. OH rotational temperature
is determined with 1-2 K accuracy and corresponds to the atmosphere
temperature at the emission layer height (the mesopause region). Using
harmonical analysis, we obtained mean temperatures, amplitudes and phases of
annual harmonics for the period 2008-2017. These values were compared with
solar and geomagnetic activity variations. The year-to-year changes of the
mesopause temperature and peak electron density (NmF2) variabilities caused by
manifestations of the activity of atmospheric waves were investigated. The
patterns of the NmF2 and Tm variability in different period ranges were analyzed
and compared. The period range included day-to-day (periods T > 24 hrs) and tidal
(8 hrs < T < 24 hrs) variations, as well as variations in the internal gravity wave
period range (T < 8 hrs). Data on F2 peak electron density NmF2 were obtained
from Irkutsk DPS-4 Digisonde (52.3 N, 104.3 E). We revealed that annual mean
NmF2 variability agrees well with geomagnetic activity only for daytime day-to-day
variations. There is no clear correlations between year-to-year patterns of Tm and
NmF2 variabilities. The reported study was funded by RFBR and MOST according
to the Russian-Taiwanese joint research project 18-55-52006 MHT a. Experimental
data recorded by the Angara Multiaccess Center facilities of ISTP SB RAS were
used.
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41.

TE3UCEI

Statistical analysis of
extreme ionospheric
disturbances and
their relation to
geomagnetic and
meteorological
activity

PartoBckuii K.I',,
Mensenesa HB,
Knumenko M., Yupuk
H., unnop

Japan
Geoscience
Union
Meeting
JpGU2018,
0, 2018

HE
HMHIEKCUPYETCS

We study statistics of extreme ionospheric disturbances at Irkutsk (52N, 104E)
and Kaliningrad (54N, 20E). The statistics is based on the datasets of F2 peak
electron density (NmF2) from Irkutsk and Kaliningrad ionosondes. The NmF2
disturbances are the percentage of differences between the observed NmF2
(NmF2obs) and the 27-day sliding median value (NmF2med): dNmF2(%) =
(NmF2obs - NmF2med)/NmF2 med 100%. As extreme NmF2 disturbances we
consider cases when dNmF2 > 150%, i.e. the observed NmF?2 is larger than the
median by at least 2.5 times. As a rule, such extreme events are observed during
winter (November-February) nights, not more than one night per month (the
exception is January 2005, when 4 extreme nights were observed during the
month). The purpose of this study is to find the relation of extreme ionospheric
events to manifestations of geomagnetic and meteorological activity. As sources of
meteorological activity we consider sudden stratospheric warmings that mainly
occur in January-February. As sources of geomagnetic activity we consider
recurrent storms that mainly occur about 3 times per month (the exception is
January 2005, when 6 recurrent storms were observed during the month). It was
found that the extreme ionospheric disturbances are often observed during
recurrent ionospheric storms but not every recurrent storm is accompanied by the
extreme ionospheric disturbances. The reported study was funded by RFBR and
MOST according to the Russian-Taiwanese joint research project 18-55-52006
MHT a. Experimental data recorded by the Angara Multiaccess Center facilities of

ISTP SB RAS were used. 556 562
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42.

TE3HUCEI

Comparison of the
atmospheric wave
activity in the MLT
and ionospheric
F2-region from the
hydroxyl airglow
observations and
radio sounding

Mepnsenesa H.,
Parosckuit KI'

7th
IAGA/ICMA/
SCOSTEP
Workshop
on Vertical
Coupling in
the
Atmosphere
-lonosphere
System, 0,
2018

He
UHIIEKCUPYeTCsa

We present the method for estimating the atmospheric and ionospheric variability
which allow us to analyze manifestation of the activity of waves of different time
scales in a large range of the upper atmosphere. To estimate the atmospheric
variability in the mesosphere and lower thermosphere (MLT), we used long-term
dataset of the OH(6-2) rotational temperature (Tm) obtained from the
spectrometric measurements of the hydroxyl airglow at the Institute of
SolarTerrestrial Physics Geophysical Observatory (51.8°N, 103.1°E, Tory). To
analyze the ionospheric variability, we used the data of F2 peak electron density
(NmF2) from Irkutsk DPS4 Digisonde (52.32 N, 104.32 E). We analyzed and
compared seasonal patterns in the Tm and NmF?2 variabilities in different time
periods: day-to-day variations (T> 24 h), tidal variations (8 h = T < 24 h), and
variations with periods of internal gravity waves (T <8 h). As a result, the main
regularities of the seasonal behavior of the atmospheric variability at the MLT
heights and ionospheric variability in the F-region over Eastern Siberia have been
evealed. Using that technique, we analyzed the Tm and NmF?2 variabilities caused
by the manifestation of activity of atmospheric waves of different time scales
during the periods of sudden stratospheric warmings (SSW) in 2016-2018. The
obtained results were ompared to the mean seasonal values. We found, that all the
analyzed SSWs resulted to significant enhancement of the manifestations of the
wave activity in the upper atmosphere. Thus, minor SSW in February 2016 caused
the increase in the MLT temperature variability due to the activity of planetary
waves more than 200% compared to the mean seasonal values; major SSW in
February 2018 resulted to the Tm variability rise more than ~300%. In the
F2-region of the ionosphere, significant NmF2 disturbances were found. The
revealed effects can be caused by the intensification of the atmospheric wave
activity due to the stratospheric warmings. The obtained results confirm the
strong coupling in the atmosphere-ionosphere system. This study was supported
by the Grant of the Russian Science Foundation (Project No. 18-17-00042).
Experimental data recorded by the equipment of Center for Common Use «Angara»
(http://ckp-rf.ru/ckp/3056/) obtained with budgetary funding of Basic Research
program II.16 were used
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43. |te3uch [Seasonal and MenBenesa U., Cemenos |7th He We investigated the seasonal and interannual variations in the atmospheric Ia (ecnu B 61
interannual A. IAGA/ICMA/ uHpeKcupyercs |temperature at the mesopause heights. The analysis is based on 2008-2017 dataset|TekcTe
variations in the SCOSTEP of OH rotational temperature obtained from spectrometric measurements of the my6IuKanum
mesopause Workshop OH((6-2), 834.0 nm, ~87 km) emission at the Geophysical Observatory of the yKa3aHo
temperature inferred on Vertical Institute of Solar-Terrestrial Physics (51.8°N, 103.1°E, Tory). The measurements |ua3Baxue LIKIT
from the OH(6-2) Coupling in are carried out in nighttime with temporal resolution 10 minutes. OH rotational unu YHY)
emission the temperature is determined with 1-2 K accuracy and corresponds to the
measurements Atmosphere atmosphere temperature at the emission layer height (the mesopause region). The
-lonosphere seasonal variations for each year were modeled by an harmonic analysis through
System, 0, the least square fitting. Thus, we obtained mean temperature, amplitudes and
2018 phases of annual, semiannual, and terannual oscillations. Their interannual
variations were analyzed and compared to the solar activity variations. The annual
mean temperature for 2008-2017 time interval shows the solar flux sensitivity of
1.5 K/100 SFU. The obtained results were compared to the results for other
mid-latitudinal stations. After extraction of regular seasonal variations,
temperature residuals were analyzed. It was revealed an enhancement in the
temperature variations in winter months and near the equinoxes. The possible
reason can be disturbances in the middle atmospheric dynamics caused by winter
sudden stratospheric warmings and springtime/fall transitions of the middle
atmosphere circulation. The work was supported by the Russian Foundation for
Basic Research, Grant No. 17-05-00192-a. Experimental data recorded by the
equipment of Center for Common Use «Angara» (http://ckp-rf.ru/ckp/3056/)
obtained with budgetary funding of Basic Research program II.16 were used.
44. |te3ucw |Manifestations of the Mepsenesa Y., Journal He Both Irkutsk and Hainan ionosondes provide long-term continuous measurements |Hda (eciu B 41
atmospheric wave Parosckuit KI' Publication unnekcupyertcs |of elec-tron density from manually scaled ionograms. This paper studies wave-like [Tekcte
activity in the of the 14th disturbances ofthe electron density. To select the wave-like disturbances we used |my6mukanuu
mesosphere-lower China-Russi the spectral analysiswith the 12 hour Blackman window. The disturbance was yKa3aHo
thermosphere (MLT) a Space considered to be wave-like if itsatisfied the following criteria.1) The local spectral |na3Banue LIKIT
and ionospheric Weather maxima coincide at three heights as a minimum.2) The amplitude of local unu YHY)
F2-region Workshop, 0, maximum is more than 3% of zero harmonic amplitude.3) The amplitude of local
2018 maximum is more than 20 % greater than neighbor amplitudes.4) The apparent
vertical velocity is less then 1000 km/h.We consider the wave-like activity as the
percentage ratio of the wave-like disturbancecases to all the cases. Year-to-year
variations in the wave-like activity allow us to reveal theinfluence of solar and
geomagnetic activity on the intensity of wave events in the iono-sphere. The
seasonal-diurnal pattern of the ionospheric wave-like activity is of interest
forcomparison with the wave activity at strato-mesospheric altitudes. Comparison
of the Irkutsk and Hainan ionosonde data allow us to identify similarities and
differences of thewave-like activity manifestation in the mid-latitude and
equatorial ionosphere.This study was supported by the Grant of the Russian
Science Foundation (Project N 18-17-00042)
04.04.2019 ConHeyHo-3eMHas pu3NKa X KOHTPOJIb OKOJI03€MHOT0 KocMudeckoro npocrpancTsa (LIKIT «Anrapa») (kom otdeTa: 596135), ®opma 7 22 w3 30
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45.

TE3HUCEI

Space debris
observation using the
EISCAT, Qujing and
Irkutsk radar

JleGemes B., [Tunr
[I30HTXYya

COOpPHUK
TPYHOB
KoH(pepeHI]
uu 14th
China-Russi
a Space
Weather
Workshop, 0,
2018

He
UHIIEKCUPYeTCsa

We consider the possibility of observing space debris on EISCAT radars (UHF
an-dESR:19°13'28.62"E69°35'10.67"N, polar region), Irkutsk Incoherent
ScatterRadar (103°18'E52°52'53" N, average latitudes) and Qujing incoherent
scatter radar (103°48'E 25°36'N, sub-tropics). The location of each radar is unique
from both geographical and geophysicalpoints of view. The antenna of each of the
radars also has its own features.We consider the problem of combining the
statistics of space debris observations fromthese three radars in order
toanalyzethe dynamics of a cloud of low-orbit space objects(SO). Comparative
analysis of the measured distributions with the well-known SO modelswill make it
possible to correct and improve SO models. Due to remoteness of the radarsin
longitude and latitude, we will be able to estimate more accurately the distribution
ofinclinations and longitudes of the ascending nodeof the SOcloud, using
measured distri-butions.Comparison of the SO cloud distributions at different
observation points underdifferentgeomagnetic conditions will make it possible to
evaluate the effectof geomagnetic andsolar activity on the SOobservability,
depending on an observer’s latitude
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TE3UCHI

Some results of
synchronous
observations of
optical andmagnetic
variations in auroral
latitudes

Beneuxuit A.B.,
Paxmatynun P.A.,
IMammang A.1O.,
Cripenosa T.E., u ap

CGOpHUK
TPYHOB
KoH(pepeHI]
uu 14th
China-Russi
a Space
Weather
Workshop, 0,
2018

He
HWHOEKCUPYETCst

Many unsolved problems concerning the processes occurring in the auroral
ionospherecurrently exist. A large number of studies have been devoted [Kuzmin,
2011] to the remotediagnostics of the auroral ionosphere characteristics lately. It
is known that geomagneticpulsations of all types, both regular and irregular, are
accompanied by similar pulsations ofthe auroral intensity, i.e. auroral pulsations
[Roldugin, Roldugin, 2017]. Research of syn-chronous excitation of auroral and
geomagnetic pulsations with high temporal resolutionis the subject of this
work.Optical and magnetovariational measurements at the ISTP SB RAS Istok
station (70° N, 88°E) were stopped in 1993. The decision to restore the Istok
station was made for researchprocesses occurring in the auroral atmosphere and
for complex studies in auroral andmiddle latitudes. To this end, autonomous
control and measuring station was delivered tothe Istok, which allows for
experimental studies, including optical methods of the Earth’supper atmosphere
and ionosphere, in automatic mode since 2013 [Beletsky, 2016].Optical
measurements were carried out using a set of instruments consisting of an
all-skycamera with interference filters, a patrol spectrometer and a 4-band
photometer based onsilicon photomultiplier receivers at the Istok station in
September 2018. Single photometerchannel field of view is 30°. Photomultiplier
receiver for each spectral channel consists offour independent elements. This
makes it possible to obtain atmospheric emission spatialdistribution data. The
photometer is directed to zenith and allows to record 10 ms timeresolution signals.
Interference filters with transmission band centers of 391.4 nm, 427.8nm, 557.7
nm and 630 nm and a half-width of 10 nm were used to identify
photometerspectral ranges. The spectrograph field of view is ~ 20° along the gap
and ~ 0.5° across.The spectrograph is oriented to zenith (field of view is
North-South). Operating spectralrange is 400-700 nm. The all-sky camera (field of
view is 180°) is equipped with interfer-ence filters of 557.7 nm and 630 nm with a
half-width of 2 nm [Shiokawa, 2017]. Magneticfield pulsations in the frequency
range of 0-30 Hz were recorded using a three-componentinduction Lemi-30
magnetometer.Synchronous observations of auroral and geomagnetic pulsations
were made during thesubstorm evolution (Kp = 3, Dst = 0 nT) in September 8,
2018. High-frequency (up to 3 Hz)magnetic pulsations that coincide in time with
an emission increase in the recorded spec-tral ranges were observed. The
amplification of low-frequency magnetic pulsations withperiods of ~ 2-5 min is
observed ~ 2.5 min after the burst of auroral intensity. Possiblemechanisms of
synchrony and time delays in the observed phenomena are discussed
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47. |te3ucwl |Studying of the East Bacunbes P, ApramoH0B | CGOPHUK - He Measurements of intensities and spectral features of atmospheric optical radiation |[a (ecnu B 23
Siberian upper M., Benenkuii A., TPYHOB unpexcupyercs |duringgeomagnetic storms and powerful meteorological events help us to evaluate |TekcTe
atmosphere by IessitoBa E., u mp KOH(bEepeHIT the signific-ance of the events for atmosphere circulation and thermodynamic. my6IuKanum
theoptical un 14th Spectral analysis incouple with the all sky cameras allows watching both vertical |ykasazo
spectrophotometry. China-Russi and horizontal dynamic ofthe event, and usage of Doppler shifting analysis of the [Ha3Banue LIKII
The powerful a Space spectral lines get us the wind andtemperature as important physical properties for |umu YHY)
meteorological Weather building whole physical picture of theevent. We present some selected results of
andgeomagnetic Workshop, 0, upper atmosphere observations by complex ofoptical instruments (spectrographs,
perturbations 2018 all-sky cameras, Fabry-Perot interferometers) placed atISTP geophysical

observatory. And also we compare of the empirical data with the atmo-spheric
models describing the stratosphere-mesosphere (Middle/Upper Atmosphere
Mod-el) and thermosphere-protonosphere model (Global Self Consistent Model of
the Thermo-sphere Ionosphere Protonosphere) in selected point. The results are in
agreement withmodern representations of the geomagnetic storms and sudden
stratospheric warmingevents and they exhibit potential for further development of
the models and method forgeophysical data analysis.

48. |tesucnr |The flares Memankuza H., COopHUK - He The new generations of multiwavelength radioheliographs (Siberian Ia (ecnu B 29
SOL2016-07-23: Anteianes A., JlecoBoit  TpynoB unpexcupyercs | Radioheliograph andMingantu Ultrawide SpEctral Radioheliograph) with high TEKCTe
circular polarization C., I'moba M., u op KoH(pepeHI] spatial resolution will employ mi-crowave imaging spectropolarimetry to trace the |my6muxarnuu
signinversion in uu 14th dynamics of the flare development andplasma parameters in the flare sources and |yxa3azo
broadband China-Russi along the wave propagation paths. The recor-ded polarization depends on the HasBauue LIKII
microwave burst a Space emission mechanism and emission regime (optically thickor thin), the emitting unu YHY)

Weather particle properties, and propagation effects. Here, we report an un-usual flares 23

Workshop, 0, July 2016 M7.6, whose radio emission of the main source displays inversionof

2018 polarization at the optical thick part of the spectra. Firstly, 2D images (I,V) at
several fre-quencies were analyzed. These flares produced nonthermal emission in
hard X-rays up to800 keV. It is found that the main flare source corresponds to an
interaction site of twoloops and is accompanied filament eruptions. We have
investigated the possible knownreasons of the circular polarization sense reversal.

49. |te3ucnl |Study of atmospheric XKepebros I'.A., COOpPHUK - He Using the GPS and GLONASS data, we studied the disturbances generated in the |Hda (ecnu B 38
waves' effects on the Iepesanosa H. TPYHOB unpekcupyetcs | high-latitude ionosphere by atmospheric shock acoustic waves (SAWs) during the [rexcte
high-latitudeionosphe KOoH(pepeHI] first threelaunches from the Vostochny Space Center. SAW is formed in the my6NIUKaluy
re during launches un 14th atmosphere by a rocketflying at supersonic speed. Vostochny is located at middle |yxa3aro
from the Vostochny China-Russi latitudes. However, the traject-ories of first launches passe mostly through high  [#asBanue LIKII
Space Center a Space latitudes. This allowed us to analyze theeffects of atmospheric SAWs on the unu YHY)

Weather subauroral ionosphere. To study ionospheric disturb-ances, total electron content

Workshop, 0, (TEC) variations were calculated based on GPS/GLONASS car-rier phase

2018 measurements at two operating frequencies. As a rule, behavior of ionosphericTEC
at high-latitude GNSS stations is characterized by a greater variability compared
to themid-latitude stations. Nevertheless, our study shows that the subauroral
ionospheric re-sponse to atmospheric SAW's impacts is clearly detected in the data
from high-latitudeGNSS stations. During all three launches, SAW-generated TEC
wave disturbances were re-gistered. The TEC disturbances had average periods of
3-6 min and average amplitudes 0f0.1-0.18 TECU. Shape of TEC disturbances
corresponded to the SAW shape. It turned outthat characteristics and spatial
distribution of SAW-generated TEC wave disturbances inthe subauroral
ionosphere are close to parameters of similar disturbances observed earlierat the
middle and equatorial latitudes.The authors express their sincere appreciation to
Scripps Orbit and Permanent Array Cen-ter (SOPAC, http://sopac.ucsd.edu) for
providing data from the international network of GNSS receivers. This study was
supported by the Grant of the Russian Science Foundation(Project No 18-17-00042)
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50. |[re3ucet |MODELING OF THE Jleonosud JI., Taumnus |COOpHUK - He Intensity variations in the atomic oxygen red line emission were analyzed based on |[a (ecnu B 47
630 NM ATOMIC A., JlyntomkuH C., u Ip |TPYHOB uHpekcupyetcs |the op-tical measurements, ionosphere-plasmasphere coupling model and TEeKCTe
OXYGEN KoH(epeHI Magnetograms Inver-sion Technique (TIM) during a geomagnetic storm on 20 my0IMKany
EMISSIONSOURCES un 14th November 2003. As a result ofthe comparison between the red-line emission yKa3aHo
AT THE MID China-Russi intensity model calculations and the obser-vational data, we assumed that the Has3BaHue LKII
LALITUDE DURING a Space precipitating electron spectrum within 16-20 UT on2003 November 20 comprised |umu YHY)
THE MAGNETIC Weather the soft component (with the mean energy less than 1 keV).It is found that the red
SUPERSTORMON 20 Workshop, 0, line intensity depends, primarily, on the function of two processes:oxygen atom
NOVEMBER 2003 2018 collisions with thermal electrons and deactivation of excited nitrogen atomN(2D)
at collisions with oxygen molecules. The relative role of these processes is
determ-ined by the current values for the thermosphere parameters, as well as by
the concentra-tion and temperature of thermal electrons:- as the thermal electron
concentration increases up to cm-3, collisions of oxygen atomswith thermal
electrons contribute most to the red-line intensity;- as the neutral particle
temperature increases above 1500-1600 K, the thermospherethermal expansion
leads to significant increase in the O2 concentration and the red-lineemission as a
result of the reaction of excited nitrogen atom N(2D) deactivation at colli-sions
with oxygen molecules.The contribution of dissociative recombination and oxygen
atom collisions with super-thermal electrons to the red-line emission during the
addressed magnetic storm was insig-nificant.The work is supported by Russian
Foundation for Basic Research, project No 16-05-00563.In the paper, we used
experimental data obtained using the optical equipment of Centerfor Common Use
«Angara», ISTP SB RAS
51. |te3ucel |Ce30HHBEIE H http://smis |Mensenesa . COOpPHUK - BAK TIpencraBneHs pe3yabTaThl HCCIEN0BaHUS Ce30HHBIX U MEeKTOIOBLIX BapHalui Ia (ecnu B 196
MeXT0JJOBbIE www.iki.rss Te3UCOB TeMIlepaTypsl aTMOCGheph! Ha BEICOTaX Me30Imay3kl B peruoHe BocTounoi Cubupu. |Tekcre
Bapuanuu iru/d33 co TOKJIaoB AHanmu3 ocHOBaH Ha JaHHBIX MHOTOJeTHUX (2008-2017 IT) ClIEKTPOMETPUYECKUX nyOIMKaLuR
TeMIlepaTypH nf/thesissh [lectranua U3MepeHUl TapaMeTpOB SMUCCHY MOJIEKYJIB THAPOKCcHa (monoca (6-2), 834.0 HM, |yKa3aHO
obyacTu Me30may3sl |ow.aspx?pa TOU BEICOTA MaKCHMyMa U3JIy4eHus: ~87 KM), TPOBOAUMEIX B IIaTPY/ILHOM PEXKUME B HaspaHue L[KIT
10 JJaHHBIM ge=153&th Bcepoccuiic T'eodusnueckoit o6cepBaTopuu MHCTUTYTA CONMHEYHO-3eMHOM du3uku CO PAH umu YHY)
CIEKTPOMEeTpPUYeCcKu |esis=6637 KOu (51.8°N, 103.1°E, Tops!). i3MepeHUs IPOBOASATCS B HOYHOE BPeMs CYTOK,
X HabmoneHui OTKPHITOH BpeMeHHoe pa3pemrenue 10 MunyT. BpamaTensHas TeMepaTypa MOJIEKYJIbl
TUAPOKCUIIEHOTO KOoH(epeHI TUAPOKCHUIIA, BEIYKCIIIEMas [0 paclpeie/IeH IO IePBbIX TPeX IMHUM P-BeTBI
U3y4eHHs B uu KonebaTenbHO-BpaliaTenbHo# mojockl OH(6-2), COOTBETCTBYET TEMIIEPAType
Bocrounoi#t Cubupu “CoBpeMeHH aTtMocdepr! Ha BHICOTE H3Ty4eHus (0071acTh Me30may3sl). [ aHam3a
3G HCII0JIb30BaHbl YCPeJHEHHEIE 32 HOYb 3HAUEHNs TeMIepaTypsl. Ce30HHbEE
po6IeMEl Bapuauuu Temnepatypsl OH pacCcYuTHIBANUCE IIPU TOMOIIY FaPMOHIHYECKOTO
IOUCTQHIUOH aHanu3a. TakuM 06pa3oM, AJIs KaXKAOro rofa ObUIM BEIYUCIIEHE! 3HAYEHUS CpeJHEN
HOTO TeMIIepaTypEl, a TaKXKe aMIUIUTYA U (a3 IepBhIX TPeX Ce30HHBIX TapMOHUK C
30HAUPOBaH nepuonamu 12, 6 u 4 Mecsaua. AHanu3 UX MEKTOfOBEIX BapHUalUi BBISIBUI HATU4Yue
us 3eMiu KBA3UIEPHOAUYECKUX OCIUIISLHMA, KOTOPHIE MOTYT OBITH 0GYCIIOBIIEHEI
u3 IPOSIBIEHNEM KBa3UBYXJIETHUX U 5.5-IETHUX BapHalluil Ha BHICOTaX 06/1acTH
xocMmoca”, 0, Me3omnay3sl (ITepmunoB u ap., 2014). [Tocne uCKN0OYEHNUS U3 TEMIEPATYPHOTO psifa
2018 PETYIISIPHOTO CE30HHOT0 XOfla, TPOaHaIM3UPOBAHE OCTATOYHEIE BAaPHALUY
TeMIepaTypsl. OOHapyKEeHO yCUIeHUe TeMIIePaTypPHOI H3MEHYUBOCTH B 3UMHUE
MecSIB], a TaKXkKe B IIEPUOME! OKOJIO PAaBHOMIEHCTBUI. BO3MOXKHOM IPUYUHON
Habnogaemoro a¢pekTa MOryT ObITh BO3MYLIEHUS THHAMUYECKOTO peXRUMa
cpenHei aTMochepH! B TePUOALI 3UMHUX BHE3AMHEIX CTPATOCHEPHEIX TOTEIJIEHUHN
U CE€30HHOM IIepecTPONKY aTMOChEPHO# UPKyIAyy. Pa6oTa BEIIOIHEHA IPH
mopaepxkke rpaita POOU 17-05-00192-a. B paGoTe GBUTH UCIIONb30BAHEL
skcnepuMeHTanbHble ganHble LIKIT «Arrapa» (http://ckp-rf.ru/ckp/3056/),
[IOJIy4eHHbIe B paMKax 6a30Boro ¢puHaHCHpOoBaHus mporpaMmer @HU 11.16.
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52. |te3ucn |Ce30HHBIE Bapualnuu IlepmuHOB B., COOpPHUK - BAK CoGCTBEHHOE M3Ty4yeHHe aTMOC(EepH! IBIAeTCs HHHOPMATHBHEIM HHIXKATOPOM Ia (ecnu B 200
CPENHENIMPOTHOTO Mensenesa 1., [TepieB |Te3ucos TEPMOJUHAMUYECKOT0 COCTOSIHUS €€ Pa3/IMYHEIX 00/1acTedl U IpefCcTaBIsieT co60i |TeKkcTe
aTtMochepHOro H., Cyxonees B. TOKJIafioB 9GbGeKTUBHEIN METON UX AUCTAHIIMOHHOTO 30HAUPOBAHUS. DMUCCUU my6IuKanum
U3y4EeHHUS: SMUCCUU [lectragna MornekynspHoro kucnopona (02(b1X)) u runpokcuna (OH(X2II, v)) sBnstioTCS yKa3aHo
02A(0-1) u OH(6-2) TOH OOHUMHU U3 Haubojee MHTEHCUBHEIX B 0071acTé Me3ocdeps! U HUXKHeH TepMocdeps!. |Ha3BaHue LIKIT
Bcepoccuiic O6e BO3HUKAIOT B Pe3yjIbTaTe PeKOMOMHAIIMOHHAIX IIPOIIECCOB aTOMapHOTO unmu YHY)
KO} KHCJIOPOZa U BCIIEICTBHE 3TOr0 0TOOPakKaioT €ro IPOCTPaHCTBEHHO-BPEMEHHYIO
OTKDHITOM ouHamuKy (ITepmuHoB, [Tepres, 2010). Imuccuu 02(b1X) mpencTaBnsaioT co6oi
KOoH(epeHI CHCTeMY II0JI0C, Ha3biBaeMylo ATMoChepHOH cucTeMol, cCpefy KOTOPEX Haubonee
b7 1 MOIIHBIMH SBISIOTCS oockl A(0-0) 0.76 mxm u A(0-1) 0.865 mkMm. OgHaKo
“CoBpeMeHH BCJIEICTBUE CAMOIOTJIONIEHNS B HUKHUX CJI0SIX aTMOCGhEPH! TOJIBKO ITOCIIEOHSS U3
3G OBYX IIOJIOC MOXKeT HabIIo[aThCs C IIOBEPXHOCTH 3eMiIHi. Ee HHTEHCHBHOCTh He
mpo6ieMsl npesrimaet 1000 Pn (Takahashi et al., 1986; Pertsev and Perminov, 2008). B
IUCTaHIUOH HOYHOE BPeMsI CJIOH M3/Ty4eHus JaHHOM ITOJIOCEH UMeeT MAaKCUMyM BOJIM3H 94 KM U
HOTO TonumHy okoso 10 km (Witt et al., 1979; Watanabe et al., 1981; Yee et al., 1997).
30HIUPOBAH SMuccuu rugpokcusa 06pasyioT cucTeMy KonebaTeabHO-BpallaTeIbHEIX I0JI0C,
st 3eMu PaCIoJIOKEHHEIX B CIIEKTpasbHou o6mactu ot 0.6 mo 4.5 MKM, ob1ei
us3 HHTEHCUBHOCTHIO 10 1 MPx (IlledoB u ap., 2006). MakCUMyM BEPTUKATIHHOTO
xocMmoca”, 0, pacnpenenieHus UX U3Ny4eHUsl IPUXOJUTCS Ha BEICOTY OKOJIO 87 KM U UMeeT
2018 mupuHy okoso 9 kM (Baker and Stair, 1998). B pa6oTe npencTaBisioTCs
MHOTOJIETHHE PS/bl CPENHEN0NYHOUHBIX MHTEHCUBHOCTEH U3ITyYeHUS
KonebaTenbHO-BpamaTenbHex mojoc 02(b1X) A(0-1) u OH(X2II) (6-2),
[IOJTy4eHHbIE 110 HaOIOEeHUIM Ha 3BEeHUTOPONICKOM HayyHOoU craHumu (56N, 37E)
WHcTuTyTa dusuku atMocdepsr uM. A.M. O6yxoBa PAH B Teuenune 2000—-2016 rr.
u T'eodusugeckoit oocepsatopuu (moc. Toper, 52N, 103E) UuCTHTYTA
conHeyHo-3eMHON Gu3uku CO PAH B Teuenue 2013-2016 rr. AHanus
IePUOAUYECKUX Baprauui ¢ momomeio LS-cnektpos (Lomb, 1976; Scargle, 1982;
TlepmuHOB u fp., 2018) noka3as, 4YTO CTaTUCTUYECKU 3HAUUMBIMU SBJISAIOTCS B
OCHOBHOM II€pBHIE YeThIPe TapMOHUKH T'OfI0BOTO X0fa. X aMIIUTyAbl COCTABISAIOT
0T 5 0 25 % 0T cpeHUX rofoBbIX 3HaueHu# (220-270 Pn gnst O2 A(0-1) u 660-730
Pn pnst OH (6-2)). ®a3o0Boe pa3nuuue MeXIy BapUalisiMu IBYX SMUCCUN
coctaBnseT 1-2 Hegenu. Kak mpaBusio, ¢ha3kl Bapualuuil SMUCCUU MOJIEKYIIPHOTO
KHCJIOPOZa OIlepekaloT COOTBETCTBYIOMIME (Ba3kl BapHaliil SMUCCUU TUAPOKCUIA.
53. |mayunas |After-effects of 10.12737/s |PaToBckuii K.I'., Conue4Ho-3 (2412-4737 |BAK; Punn Our previous studies have shown the presence of daytime positive electron density |Het 0
crathsl |geomagnetic storms: [tp-4420180 |Knumenko M., eMHas disturb-ances during several days after the start of the recovery phase. The aim of
statistical analysis 4 Knumenko B.B., u mp. ¢dusuka, 4, this paper is to study after-effects of geomagnetic storms (after-storm effects), i.e.
and theoretical 2018 ionospher-ic effects observed on the 3-5th day after the beginning of the storm
explanation recovery phase. From numerical calcula-tions with the GSM TIP model, we have
found the main mechanisms for the formation of the after-storm effects. Using
Irkutsk (52° N, 104° E) and Kaliningrad (54° N, 20° E) ionosonde data, we have
carried out a statistical analysis of daytime ionospheric responses to geomagnetic
storms. As a result of the analysis, we obtained averaged ionospheric responses at
the beginning of the storm recovery phase and for five consecutive days. The
statistical analysis results received near the beginning of the recovery phase are in
good agreement with the well-known ionospheric effects of geomagnetic storms
obtained in previous studies. For the first time, the obtained statistics of
iono-spheric responses observed on the 3-5th day after the beginning of the
recovery phase allowed us to reveal the dependence of after-storm ionospheric
effects on season, storm intensity, and ionosonde geomagnetic latitude. In addition,
we for the first time present the interpretation of after-storm ionospheric effects
from numerical simulation results
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54. |mayunas |First results of 10.12737/s |CetoB A., I'mo6a M., Comnueuno-3 |2412-4737 |BAK; PuHig The Irkutsk Incoherent Scatter Radar (IISR) allows us to carry out passive radio Ia (ecnu B 24
CTaThs absolute tp-4320180 [MenBenes A., BacunbeB |emMHas observations of the Sun and other powerful radio sources. We describe a method |Tekcre
measurements of 4 P., Kymnapes [I. ¢dusuka, 3, for absolute measurements of spectral flux density of solar radiation at IISR. The [my6Gnukaruu
solar flux at the 2018 absolute measurements are meant to determine the flux density in physical units |yxa3saro
Irkutsk Incoherent [Wem-2+Hz-1]. The IISR antenna is a horn with frequency beam steering, HaspaHue LIKII
Scatter Radar (IISR) therefore radio sources can be observed at different frequencies. Also there is a wnu YHY)
polarization filter in the antenna aperture, which passes only single (horizontal)
polarization. To acquire flux density absolute values, the IISR receiver is calibrated
by the Cygnus-A radiation. Since the Sun’s position in the IISR antenna pattern is
determined by a frequency differing from the Cygnus-A observation frequency, we
perform an additional calibration of the frequency response in the 154-162 MHz
operation frequency range, using the background sky noise. The solar disk size is
comparable with the main beam width in the north—south direction, hence the
need to take into account the shape of the brightness distribution in the operation
frequency range. The average flux density of the quiet-Sun radiation was ~5 sfu
(solar flux units, 10-22 Wem-2+Hz-1) at the 161 MHz frequency.
55. |mayunas |Generation of 10.12737/s |CopokuH A., Comnreuno-3 [2412-4737 |BAK; Punng The paper discusses the results of the detection of seismic and infrasonic waves Ia (ecnu B 73
cratbg [infrasonic signals tp-4420181 |KnroueBckuit A., eMHas generated by a major earthquake and its aftershock (the moment magnitude TEKCTe
during earthquakes |0 empsHOBHY B. ¢dusuxka, 4, MW=4.9 and MW=4.2 respectively), which occurred in northern Mongolia under |ny6nukanuu
under lake Hovsgool 2018 Lake Hovsgool on December 5, 2014. The joint analysis of waveforms of seismic yKa3aHo
(Northern Mongolia) and infrasonic oscillations has shown that the signal recorded by the infrasound Ha3BaHue IIKII
on December 5, 2014 station of the Geophysical Observatory of the Institute of Solar-Terrestrial Physics |umu YHY)
SB RAS (ISTP SB RAS) is formed from sources of three generation types: local,
secondary, and epicentral. This analysis enables us to propose a hypothesis of
generation of epicentral infrasonic signal by flexural waves in an elastic ice
membrane on the surface of Lake Hovsgool, which appear during the passage of
seismic wave packets. This hypothesis explains the similarity between seismic and
epicentral infrasonic signals, negative initial phase of epicentral infrasonic waves,
and detection of a weak signal after a small-magnitude aftershock.
56. |mayunas |Backscatter signal 10.12737/s | Tamnsikos B., Comnueuno-3 |2412-4737 |BAK; Punig Single-pulse and double-pulse methods for measuring the cross-correlation (two Ia (ecnu B 24
cratesi  [model for Irkutsk 7£-4220180 [Mensenes A., BacunbeB |emHast polarizations transmitted and received) or auto-correlation (one polarization only) |Texcre
incoherent scatter 5 P. du3suka, 2, function of the scattered signal are described. The statistical errors associated my6NIUKaluy
radar 2018 with various forms of multi-bit (no quantization errors in the sampling process), yKa3aHo
one-bit, and hybrid estimators of the correlation function are calculated and Has3Bauue LKII
compared, both for large and small signal-to-noise ratios. Roughly speaking, when |umu YHY)
the signal correlation is small, the hybrid estimators require n/2 and the one-bit
n2/4 times as many independent samples as the multi-bit estimators to achieve the
same statistical accuracy, but this disadvantage is often more than compensated
for by an increase in the effective sampling rate. When the correlation is 0.5 or
more, there may be a substantial difference between estimators of the same class
(multi-bit, for example). Systematic distortions of the correlation function and
limitations on resolution associated with the finite receiver bandwidth and
transmitted pulse length are calculated. The effect of a refractive index slightly
less than unity is mentioned.
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57. |mayunas |WTEC: a new index |https://doi. |Boeiikos C., ficiokeBuu |Resultsin [2211-3797 [BAK; Pun; We propose a new index, WTEC, to estimate the level of ionospheric disturbances |[[da (ecnu B 1056
CTaThs to estimate the org/10.101 |A., Enemckuti ., u gp | Physics, 11, Web of Science;|from Global Navigation Satellite Systems (GNSS) data. The index is calculated TEKCTe
intensity of 6/j.rinp.201 2018 Scopus based on dual-frequency phase measurements from single GNSS receiver. An my6IuKanum
ionospheric 8.11.023 index value exhibits the average intensity of the total electron content (TEC) yKa3aHo
disturbances variations over specified periods in the restricted area above a single GNSS Ha3BaHwue LIKII
receiver and reflects, mainly, the level of Wave activity in TEC (WTEC). The index |umu YHY)
has been shown to well detect the ionospheric disturbances of different origin and
can be used as an efficient indicator for the ionospheric state. We believe that the
proposed index has a great potential for ionospheric research: from studying
isolated events at a local point to analyzing long data series and creating global
maps of ionospheric disturbances.
58. |mayunas |Variations in 10.1002/20 |AcroxkeBuy A. Journal of [0148-0227 (BAK; Puni; The focus of the paper is the ionospheric disturbances during sudden stratospheric |Ia (ecnu B 3027
craths  [ionospheric peak 17JA02473 Geophysical Web of Science;|warming (SSW) events in the Arctic region. This study examines the ionospheric  [Texcre
electron density 9 Research: Scopus behavior during 12 SSW events, which occurred in the Northern Hemisphere over |my6muxaruu
during sudden Space 2006-2013, based on vertical sounding data from DPS-4 ionosonde located in yKa3aHo
stratospheric Physics, 4, Norilsk (88.0°E, 69.2°N). Most of the addressed events show that despite Ha3paHue LIKII
warmings in the 2018 generally quiet geomagnetic conditions, notable changes in the ionospheric umu YHY)
Arctic region behavior are observed during SSWs. During the SSW evolution and peak phases,
there is a daytime decrease in NmF2 values at 10-20% relative to background
level. After the SSW maxima, in contrast, midday NmF2 surpasses the average
monthly values for 10-20 days. These changes in the electron density are observed
for both strong and weak stratospheric warmings occurring at midwinter. The
revealed SSW effects in the polar ionosphere are assumed to be associated with
changes in the thermospheric neutral composition, affecting the F2-layer electron
density. Analysis of the Global Ultraviolet Imager data revealed the positive
variations in the O/N2 ratio within the thermosphere during SSW peak and
recovery periods. Probable mechanisms for SSW impact on the state of the
high-latitude neutral thermosphere and ionosphere are discussed
59. |mayunas |SibNet — Siberian 10.12737/s |Aciokesuu 10.B., Conureuno-3 [2412-4737 |BAK; Punn In 2011, ISTP SB RAS began to deploy a routinely operating network of receivers |Ia (ecnu B 63
crates |Global Navigation tp-4420180 [Becrun A.M., eMHas of global navigation satellite system signals. To date, eight permanent and one TEKCTe
Satellite System 9 Iepesanosa H.II. ¢dusuxka, 4, temporal sites in the Siberian region are operating on a regular basis. These nine |my6nuxarmuu
Network: current 2018 sites are equipped with 12 receivers. We use nine multi-frequency multi-system yKa3aHo
state receivers of Javad manufacturer, and three specialized receivers NovAtel Has3BaHwue LIKII
GPStation-6 designed to measure ionospheric phase and amplitude scintillations. |umu YHY)
The deployed network allows a wide range of ionospheric studies as well as studies
of the navigation system positioning quality under various heliogeophysical
conditions. This article presents general information about the network, its
technical characteristics, and current state, as well as the main research problems
that can be solved using data from the network.
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60. [mayunas |[The 6 September 10.1029/20 | dcrokeBuu 10.B., Space 1542-7390 |BAK; Puni; On 6 September 2017, the Sun emitted two significant solar flares (SFs). The first |Ia (ecnu B 1013
CTaThs 2017 X-Class solar 18SW0019 |Acradresa E.U., Weather, 8, Web of Science;|SF, classified X2.2, peaked at 09:10 UT. The second one, X9.3, which is the most [Tekcte
flares and their 32 IMapoxuH A., 1 fp. 2018 Scopus intensive SF in the current solar cycle, peaked at 12:02 UT and was accompanied |myGnukammu
impacts on the by solar radio emission. In this work, we study ionospheric response to the two yKa3aHo
ionosphere, GNSS, X-class SFs and their impact on the Global Navigation Satellite Systems and Ha3BaHue IIKII
and HF radio wave high-frequency (HF) propagation. In the ionospheric absolute vertical total unmu YHY)
propagation electron content (TEC), the X2.2 SF caused an overall increase of 2-4 TECU on the
dayside. The X9.3 SF produced a sudden increase of ~8-10 TECU at midlatitudes
and of ~15-16 TECU enhancement at low latitudes. These vertical TEC
enhancements lasted longer than the duration of the EUV emission. In TEC
variations within 2-20 min range, the two SFs provoked sudden increases of ~0.2
TECU and 1.3 TECU. Variations in TEC from geostationary and GPS/GLONASS
satellites show similar results with TEC derivative of ~1.3-1.7 TECU/min for X9.3
and 0.18-0.24 TECU/min for X2.2 in the subsolar region. Further, analysis of the
impact of the two SFs on the Global Navigation Satellite Systems-based navigation
showed that the SF did not cause losses-of-lock in the GPS, GLONASS, or Galileo
systems, while the positioning error increased by ~3 times in GPS precise point
positioning solution. The two X-class SFs had an impact on HF radio wave
propagation causing blackouts at <30 MHz in the subsolar region and <15 MHz in
the postmidday sector.
61. |Hayunas |Bistatic radar 10.1134/S0 |FOmkosa O.A., I'aBpuk |[Solar 0038-0946 |BAK; Punm; An overview of radiophysical investigations of the lunar soil and plasma shell by Oa (ecnu B 287
cratbs [detection in the Luna [038094618 [A.B., Mapuyk B.H., u ap.|System Web of Science;|active radar detection with the use of spacecraft is presented. The possibility is TEKCTE
- Resurs mission 040081 Research, 4, Scopus analyzed of conducting bistatic measurements using the Irkutsk Incoherent nyOIUKalug
2018 Scattering Radar and the onboard radar system RLK-L which is being developed |yka3ano
for the orbital station of the Luna-Resurs mission HasBaHue LIKII
unu YHY)
62. |HayuyHas |AUTOMATIC 10.12737/s |Bepurapar O.A., Conueyno-3 (2412-4737 |BAK; PuHn We propose and test a method of analyzing ionograms of vertical sounding, which |IIa (ecnu B 64
cratesi |ESTIMATION OF zf-4120180 |ByGHoBa T.B., eMHas is based on detecting deviations of the shape of an ionogram from its regular TEKCTe
DYNAMICS OF 7 TTomnecHsi A.B. ¢$usuka, 1, (averaged) shape. We interpret these deviations in terms of reflection from nyOIMKalul
IONOSPHERIC 2018 electron density irregularities at heights corresponding to the effective height. We [yxa3ano
DISTURBANCES examine the irregularities thus discovered within the framework of a model of a HasBaHue LIKII
WITH 1-15 MINUTE localized uniformly moving irregularity, and determine their characteristic umu YHY)
LIFETIMES AS parameters: effective heights and observed vertical velocities. We analyze selected
DERIVED FROM experimental data for three seasons (spring, winter, autumn) obtained nearby
ISTP SB RAS FAST Irkutsk with the ISTP SB RAS fast chirp ionosonde in 2013-2015. The analysis of
CHIRP IONOSONDE six days of observations conducted in these seasons has shown that in the
DATA observed vertical drift of the irregularities there are two characteristic
distributions: wide velocity distribution with nearly 0 m/s mean and with standard
deviation of ~250 m/s and narrow distribution with nearly -160 m/s mean. The
analysis has demonstrated the effectiveness of the proposed algorithm for the
automatic analysis of vertical sounding data with high repetition rate.
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63. |mayumas |OmepaTuBHEIR 10.12737/s |Wnbun H.B., ByoHoBa Conureuno-3 [2412-4737 |BAK; Punn We present a technique of MUF real-time forecast based on time extrapolation for |[da (ecnu B 103
cratesl |mporro3 MITY zf-4320181 |T.B., I'po3os B.II., u np. (eMHas maximum observed frequencies smoothed over a long-term forecast along a given |Texcre
paguoTpacc mo 1 ¢$usmka, 4, path. We have validated the technique of fitting current data from the long-term  |my6nukamuu
TEKYIIUM HaHHBIM 2018 forecast, using the OPEMI model, transmission curve method for short paths, and |yxa3aro
HaKJIOHHOTO method of normal waves for long paths (over 2000 km). This technique has been |na3Banue LIKIT
30HUPOBAHUS tested using data obtained at the chirp sounding network of ISTP SB RAS during |umu YHY)
HOHOCGEPE! periods of strong and weak solar activity. The quality of the forecast has been
HEeIIpPepHBHEIM JTYM- found to significantly improve in comparison to the long-term forecast, with
CHUT'HAJIOM advance intervals of real-time forecast from 15 to 30 min. The sessions, in which
the real-time forecast error is less than 10 % for 15-min advance interval,
comprise from 67 to 96 % of all sessions depending on season and radio path
orientation
64. |Hayunas |Wonocdepnas 10.21046/2 |Yepuurosckas M., COBPEMEH [2070-7401 |BAK; Punr; BHIMOTHEHO KCCTIeJOBaHKE IIUPOTHOM 3aBUCUMOCTH HOHOCGhepHOH uaMeH4ynBocT! |[da (eciu B 295
crathsl |u3meHumBocTb Hap [070-7401-2 |IlInsnes b., AciokeBuy |HBIE Scopus 0T KOHOGUTYpaIUK ¥ TapaMeTPOB BLICOKOCKOPOCTHOTO CTPYMHOTO TeUeHNU T, TEKCTe
EBpomoii 3umoii mo  [018-15-4-2 |A., MeuteHuKOBa A, u  |[TPOBJIEM ACCOIMUPOBAHHOIO C 3UMHHUM IIUPKYMIIOISIPHBIM BUXPEM Ha BEICOTAX nyOIMKauR
JAaHHBIM HOHO30HA0B |95-307 op bl crparto-Me3ocdepsl, Haf CpefHe- U BHICOKOUIMPOTHLIM pernoHaMu EBpoms! B yKa3aHo
u GPS/TJIOHACC OUCTAHI]T 3UMHUE MeCSUH (C meKabps o dheBpasis) B YCIOBUSIX HU3KOH IeJIH0-TeOMarHuTHOH |Ha3Banue LIKII
HOHHOT'O aktuBHOCTH B 2007-2010 rT. [laHHBIE 0 3HAYEHUSIX KPUTHYECKOH YACTOTHI, BRICOTH |wmu YHY)
30HONUPOB MakcumyMa F2-cj1ost noHOCGhepE 1 MUHUMAaJIBHON 9aCTOTH OTPaXKeHHUs OTyYeHBI
AHHA Ha OCHOBe M3MepeHUl Ha MepUUOHAaIbHOM Ilenld HOHO30H0B DPS-4 B Pume,
3EMIJIN U3 IIpyrouuue, FOnuycpy, Comarktons. [laHHbIe ITOTHOTO 3JIEKTPOHHOTO COfePKaHUs
KOCMOCA, IIOJIyYEHH! 110 K3MEPEHUSIM Ha CETH ABYXYaCTOTHHIX (ha30BHIX IPHEMHUKOB
4,2018 GPS/TJIOHACC, pacnonoXeHHHIX B frana3oHe mmpot 40-70° c.1I. ¥ B JOITOTHOM

cektope 10-30° B.i. Pacuét BepTUKambHOro [19C U3 HCXOOHBIX PSIOB IPOBONUIICS
Ha OCHOBe pa3paboTaHHOH MOmeH «abCOMIOTHOT0» MOJIHOTO 3JIEKTPOHHOT0
copepkaHus ¢ y4€ToM guddepeHInanbHbIX KOIOBHIX 3afepxkek. s
HCCIIeI0OBaHUS [UHAMUKY 3UMHHUX CTPATO-Me30C(EPHHIX CTPYHHEIX TeYEHUN B
CEBEPHOM IIOJTyIIapUY UCII0JIb30BasiCh faHHbe peaHamu3a ECMWF ERA-Interim.
OTMedeHO CyIeCTBEHHOe IIOBHIIIIEHHE BOJIHOBOM aKTUBHOCTH Ha BEICOTaX
crparto-Me3ocdeps! ¢ HOI6PS 1Mo deBpab AT BCeX aHAIU3UPYEeMBIX JIeT. [
aHaIM3a B3aUMO3aBUCHMOCTH HOHOCHEPHOH H3MEHYUBOCTY ¥ JUHAMUKHI
CTpaTo-Me30chepsl paCCMaTPUBAIUCH KPOCC-KOPPENILUOHHbE QyHKINY
MeXCYTOYHOM U3MEHYUBOCTH ITapaMeTPOB HOHOCOEPH! (110 TaHHHIM HOHO30HIOB U
GPS/TJIOHACC) u ckopocTeii 30HalIbHOTO X MePUAUOHAIbHOT0 BeTpa B HUXKHEH
me3zochepe (~50 kM) o naHHHM peaHanusza ECMWF ERA-Interim. Brisinena
3aBHCUMOCTh BapHaLuii HOHOCHEPHHIX TapaMeTPOB, HAGIIONABIINXCS HAa PA3HBIX
MIXPOTax CeBEPHOTO0 NOJyLIapys, OT IOJI0KEHUS CTAHIIUN OTHOCUTENIBHO 3UMHET0
CTPYHHOTO TE€4YeHHUs B CTpaTo-Me3ochepe

Pyxosoputens LIKII
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B 2018 roay
ABTOp padoTsI

Ne HaumMeHoBaHHEe pabOTHI dUO Mecro Hara KpaTkoe onucaHue NOJIy4eHHbIX Pe3yIbTaTOB

n/n ’ paboTsI, 3alIUThHI
BO3pacTt (J1eT)
HOJIKHOCTH
1 2 3 4 5 6
[uccepranuu Ha COMCKaHHe YYEHOH CTENeHH TOKTOpa HayK
[uccepranuy Ha COMCKaHHe YIEHOH CTeleHH KaHAHuJaTa HayK

1. MUWKPOBOJIHOBBIE XKpanos ®epepanmpHoe (30.10.2018 [Co3man u BBeLEH B PEKUM PETYIISPHHIX HabmoneHui ¢ aBrycta 2010 r. HOBHIN HHCTPYMEHT — CIeKTpomnoasipuMeTp 4-8

OVUHAMUYECKUE IOMuTpuit TOCYAapCTBEHH ITu. Tlo pe3ynbTaTaM PETYJISPHHIX HAOMIONEHNH CO30aH eXKeTHEBHO OOHOBISIEMBIN apXUB JAHHEIX, JOCTYIIHEIH B

CIIEKTPHI COJTHEYHBIX Auppeesud, 34 |oe OI0AKETHOE HuTepHeTe. Pa3paboTaH mporpaMMHO-METOUYECKUY KOMILIEKC AJISl KaTMOPOBKY U 00pa00TKY HaGII0meHUH

BCIIBIIIIEK ITO JAHHBIM y4IpexpaeHue Cnekrtpomnonspumerpa 4-8 ['Tu. BrigBieHo HapyIleHre B3aUMOCBA3Y MeXy GeHOMEeHOM BOSHUKHOBEHUS TOHKUX

CIIEKTPOIIOJIAPUMETPA Hayku OpmeHa CTPYKTYP MUKDOBOJIHOBOTO U3JIy4eHUs U Halu4dueM MUKPOBOJIHOBOTO 15 BCIIeCKa BO BpeMsl COJTHEUHBIX BCIIBIIIEK.

4-8 TT Tpynosoro Pe3ynbTaT nonydeH o naHHEM CrektpononsapumMeTpa 4-8 I'Ti B 2011-2012 rr. ¢ ucnonb30BaHrEM Pa3paboOTaHHOTO
Kpacnoro IPOTrPaMMHO-METOOUYECKOT0 KoMITeKca. OGHAPYKEHO, UTO U3 BCEX 235 COTHEUHEIX COOBITHH, 3aPETUCTPUPOBAHHLIX B
3HaMeHU 2011-2012 rr. Ha CnekrtponosnspuMetpe 4-8 I'T1, B 41 cOORITUN TOHKAS CTPYKTYPa MHKPOBOJIHOBOTO U3NTyYEHUS HE
Hncturyt COTIPOBOK[aach KOHTUHYaIbHBIM BCIJIECKOM. [I0Ka3aHo, YTO UCII0JIb30BaHNE MUKPOBOJIHOBOIO BCIIJIECKA B Ka4eCTBe
COJIHEYHO-3eM perepa [7s MOUCKA TOHKUX CTPYKTYP MUKDPOBOJIHOBOTO M3JIyYEeHHUS IPUBONUT K 0OHAPYKEHHIO TOJIBKO YaCTH TaKUX
HOU GU3UKU coObITHii. BepBrle yCTaHOBEH (aKT HaOMIOOeH!A MUKPOBOJTHOBHIX BCIIIeckoB III Tuma B conHewnoi Benbimke 10.08.2011
Cubupckoro Ha PATAH-600, nonTBepXoeHHbIM He3aBUCUMEIMY OJHOBPEMEHHBIMU CIIEKTPAIbHBIMU faHHBIMU CIIEKTPONOIIpUMeTpa
OTHeTIeHU 4-8 I'Tu. [MaHHBH (HaKT TO3BOJIIII PA3pad0TaTh OPUTHHAJIBHEIN METOJ OLIEHKY Pa3MePOB UCTOYHUKA TOHKUX CTPYKTYD
Poccuiickon MUKPOBOJIHOBOTO U3JTy4EHUsI, OCHOBAHHLIN Ha aHanu3e HaOmogeruit PATAH-600 u CnekTpononspumerpa 4-8 I'T. C
aKameMuu IIOMOIIBIO TaHHOM METONVUKY BHIIOJIHEHA JIOKAIU3alUsl KCTOYHIKA MUKPOBOJTHOBEIX BCIJIECKOB III THma u onpeneneHs
Hayk, MHC pa3MepHl HCTOUYHUKA Ha BOCBMU 4acToTax B mojoce 4.5-6 I'T11 B co6rrTuu 10.08.2011 1. BiepBrle HaliieHE pa3MepH U

OTHOMEPHEIE MOJI0KEeHMsT KCTOYHHKA MUKPOBOTHOBEIX BCIeckoB III Tuma B cobeituu 10.08.2011 r. Ha wactoTax 4.5, 4.7,
4.9,5.1,5.3,5.5,5.7u 6.0 I'Tw; gns gactoTs 5.7 ['T11 monokeHre HCTOYHYUKA ONIPENENIEHO 110 OBYM KOOPAUHATaM.
BriepBhie TOKa3aHO, YTO pa3Mep UCTOUHHUKA MUKDOBOJIHOBBIX BCIIecKOB III Tuna MoKeT yMeHBIIATLCS C POCTOM YaCTOTEL.
CrenaHo IPedIoioKe e, YTO JAaHHOE CBOMCTBO MOXKET OBITh XaPAaKTEPHEIM IJIST APYTUX TUIIOB TOHKUX CTPYKTYD
MUKPOBOJIHOBOTO U3JTyUEHUS.
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ABTOp padoTsI

Ne H MecToO HaTa
auMeHOBaHHe PaboThI dUO KpaTkoe onucaHue N0JIy4eHHbIX Pe3yIbTaTOB
n/n ’ paboTsI, 3alIUTHI
BO3pacT (1eT)
HOJIKHOCTH
1 2 3 4 5 6
2. PA3BUTHUE ITomnecHsIi depepansioe |[30.10.2018 [HoBerit ciocob onpeneneHus nepenaToYyHoN QyHKIMY HOHOC(HEPHOT0 paiioKaHasa 110 JaHHEIM 30HIUPOBAHUS
OUATHOCTUYECKUX Amnexkceit TOCyIapCTBEHH HenpepsIBHEIME JIYM-curHanamMu ¢ KoppeKiiiel KOHCTPYKTUBHEIX (pa30BhIX UCKaXKEHUY OTKPHIBAET LINPOKKIE
BO3MOXHOCTEX ButanseBudy, oe 0IoKeTHOe BO3MOKHOCTH UCCJIel0BaHUS PaCIPOCTPaHEeHUS MHUPOKOIIOJIOCHBIX CUTHAJIOB KOPOTKOBOIHOBOTO (KB) nuamasoHna B
HWOHO30HIIOB C 32 yupexneHue “OoHOChEPHHIX paguoKaHanaX. YCTpaHeHNe Y3KOIIOJIOCHEIX IIOMeX UMeeT BaXKHOe 3HaueHUe [JI9 Pa3BUTUS IPUKIIaIHOTO
HCIIOJIbB30OBAHUEM Hayku OppeHa mpUMeHeHus pe3ynbTaToB JIYM-30HaMupOBaHusI. O0yCIOBIEHHOE TPUMEHEHUEM NTAaHHOTO METOfa CHUXKEeHMe BITUSHUS
HETIPEPBIBHBIX Tpymosoro romex nHTepPGhHEPEeHIMOHHOT0 XapakTepa Ha Pe3ybTaThl U3MEPEHUY [TOBHIIAET II0OMEX0YCTOMYNBOCTh YCTAHOBOK
JTYM-CHUT'HAJIOB Kpacnoro JTYM-30HOUPOBAHMS ¥ JOCTOBEPHOCTh PE3YIbTAaTOB 30HAUPOBaHMs. 6 Pa3paboTaHHEIN B paMKaX JUCCEPTALMOHHON PabOTH
3HaMeHU HOHO30H]] BePTUKAIBHOTO U HAKJIOHHOT0 30HINPOBaHuUS HOHOChEePH HenpepHBHEIM JIYM-CUrHAIOM BKIIIOUEH B COCTaB
Unctutyt peuctBymommen cetu JIYM-3ouupoBanus noHocepr UC3® CO PAH. BxioueHue aHHOTO NMOHO30H[IA B €€ COCTaB
COJIHEYHO-3eM II03BOJIAJIO OPTaHU30BaTh €3KEMUHYTHbIE HAOIIONEeHUS B peKIMe MOHUTOPUHTA. [TonyyeHHbIe XapaKTePUCTUKY
HOU Qu3uKu nposinenuit [TMB Ha noHOrpaMMax c1ab0HAKIOHHOTO ¥ BEPTUKAJIBHOTO 30HAUPOBAHKS UMEIOT BaXKHOe [IPAaKTHYECKoe
Cubupckoro 3HaQUeHHUe IPY MOJEePHU3AINY CYLIIECTBYIOUIUX B IPOEKTHPOBAHIY HOBEIX YCTAHOBOK MOHOCHEPHOI0 30HAUPOBAHUS U
OTHeNeHus JIUHUH KOPOTKOBOJIHOBOM CBSI3H.
Poccuiickon
aKameMuu
HayK,
Hayunnii
COTPYIOHUK
KBanudukanuoHHbie padoThI
3. «Hcnonp3oBanue apemepun |Iupmos H.B., [UTY, 20.06.2018 -
IJIs1 pacyeTa IlapaMeTpoB 19 ¢busmueckui
COIIPOBOXMEHUS aHTEHH bakymbTerT,
CubupcKoro Kadenpa
papuorenuorpada» O61weit u
Kocmuueckoit
¢busmkwy,
CTYLIEHT

Pyxosogutens LIKII
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denepaabHOE TOCyTapCTBeHHOE DI0MXKeTHOE yupexaenue Hayku Opaerna TpymoBoro KpacHoro
3uameHd UHCTHTYT COJTHEYHO-3eMHOM (PU3UKH CHOHUPCKOro otae/ieHuss POCCHIHCKOH aKaTeMHH

HayK

ConHeuyHO-3eMHasA (pU3HKa U KOHTPOJIb 0KOJIO3€MHOI'0 KOCMHY€eCKOro npocrpancria (IIKII
«AHrapa»)

3arTparhl Ha cofep:KaHue HaydHOro ooopynoBanus IIKII B 2018 rogy

1. 3aTrparsl Ha cogepzxKaHHue "YHCTBIX KOMHaT"
P P

No Yucroe nomenieHue OGopynoBanue, IInomans Kiacc Pasmep 00BeM 3arpar,
(ycnoBHOE pa3MelieHHOE B YHCTOTO YHCTOTHI 3aTpaT, | KOMIEHCHPOBAHHBIX 3a CYET
HaWMEHOBaHHeE, YHCTOM IOMeIleHMusI, KB. YHCTOTrO pyo. OIOIKETHBIX CPEICTB,
MeCTOIOJIOKEHHE) HOMeIIeHUH M HOMeIIeHHsI BbIJIeJICHHBIX Ha HOANEPXKKY
H pa3BHTHE, PYO.
1 2 3 4 5 6 7
3aIUCH OTCYTCTBYIOT
2. 3aTparbl HA PEMOHT HAYYHOT0 000PYIOBaHUS
Ne | OGopymoBanme, peMOHT KOTOPOT0 | XapaKTep PeMOHTHBIX Pa3mep 00BeM 3aTpaT, KOMIEHCHPOBAaHHEIX 3a
TIPOBOIHIICS padot 3arpar, pyod. | cueT GI0AKETHBIX CPEeICTB, BHITEI€HHBIX
Ha MOAJEPKKY H pa3BHTHE, PYO.
1 2 3 4 5
1. MarautomMeTpruiecKuil KOMILIEKC 3amMeHa aMmyJisl paboyero 100000 0
BellecTBa
3. 3aTpaThl Ha MeTPOJIOTHYECKOoe of0ecrneyeHue Hay4YHOTI' O 060py110BaHPIH
Neo O6opynoBaHue, B OTHOIMIEHHH Bup pa6or mo Pa3mep 06BeM 3aTpaT, KOMIEHCHPOBAaHHBIX 3a
KOTOPOI'0 OCYIIEeCTBJISIJIOCH MeTPOJIOr HYECKOMY 3aTpar, pyo. cueT OI0KEeTHBIX CPEefICTB,
MeTPOJIOTHYECKoe o0ecrmedeHne o0ecnevyeHHIo BbIJIeJICHHBIX Ha MOANEPXKKY H
pa3BuTHE, PYO.
1 2 3 4 5
3aIUCH OTCYTCTBYIOT
4. 3aTpaThl Ha aTTECTAIlHI0 METOTHK H3MEPEeHHH, HCIIOIb3YeMbIX B padoTe
Ne HauMeHOBaHHE METOTHKH Pa3mep 3arpar, |O0BeM 3aTpaT, KOMIEHCHPOBAHHBIX 3a CUYET OI0MKETHBIX CPEJCTB,
H3MepeHuu pyo. BbIJIe/ICHHBIX Ha MOANEPXKKY U pa3BHTHE, PYO.
1 2 3 4
3aIUCH OTCYTCTBYIOT
5. 3aTpaThl Ha aKKpeTUTAnHI0 BXxoasaiux B coctaB LIKII adopaTopui
No HauMeHOBaHHE Ob0opynoBaHmue, Pasmep 0O0beM 3aTpaT, KOMIIEHCHPOBAHHBIX 3a CUET
nadopaTopuu 3aKperniéeHHOe 3a 3arpart, pyo. OI0IKeTHBIX CPEJCTB, BbIIE/I€eHHBIX Ha
mabopaTopueit NoaJep:KKy U pa3BUTHE, PYO.
1 2 3 4 5

3alluCu OTCYTCTBYIOT

6. 3anaTI>I Ha PaCXOOdHbI€ MaTePHaJ/Ibl H KOMIUIEKTYIOIIIHE, BO3HUKAIOIIIHE IIPDH OKda3aHUHU YCIIyI

No O0opynoBaHHe, B OTHOLIEHHH KOTOPOT'0 OCYIIE€CTBIEHbI Pa3mep 3aTpar | O0BbeM 3aTpaT, KOMIEHCHPOBAaHHBIX
3aTpaTrhkl Ha pacXoJHbIe MaTepHa/Ibl M KOMIUIEKTYIOLIHe (py©o.) 3a cYeT OI0IKETHBIX CPeICTB,
BbIJIe/ICHHBIX HA MOAJEePKKY U
pa3BuTHE, PYO.
1 2 3 4
1. OnTHYeCKUN KOMIIIEKC 131824.4 0
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Ne O0opynoBaHue, B OTHOUIEHHH KOTOPOIr'0 OCYIIECTBJIEHbBI Pa3mep 3arpar | O6beM 3aTpaT, KOMOEHCHPOBAaHHBIX

3arparhl Ha paCcXOJHbIe MaTepHa/Ibl M KOMIUIEKTYIOLIHEe (pyo.) 3a cYeT OI0IXKETHBIX CPeCTB,

BbIJIe/ICHHBIX Ha NOOJEPKKY U
pa3Burue, pyo.

1 2 3 4

2. CuOuUpPCKUiA CONMHEYHHN PAgUOTEIECKOI, YHUKAIbHAS HayYHAas 800758 0
ycTaHoBKa per. Ne 01-27

3. UpkyTCckuii pagap HEKOT€PEHTHOT'0 PacCesiHUs, YHUKaIbHAs 315986.1 0
Hay4Has ycTaHoBKa per. Ne 01-28

7. OmiaTa ycjayr CepBHCHBIX IIEHTPOB II0 00C/Ty2KHBaHHIO HAYYHOT'0 000PYIOBaHHSI

Ne |HamMmeHOBaHHe 00CTyKHBaIOIIEH XapakTtep Pazmep 00BbeM 3aTpaT, KOMIIEHCHPOBAHHBIX 3a CUET
opraHH3anu# (CEpBHCHOIO BHINOJIHEHHBIX PadoT | 3aTpart, pyo. OI0KETHBIX CPEeCTB, BHITEIeHHbIX Ha
HeHTpa) MOAJIEePKKY U pa3BHTHE, PYO.
1 2 3 4 5

3aIKCU OTCYTCTBYIOT

8. OmraTa KOMMYHa/JIBHBIX YCIIYT

Ne |HamMeHOBaHHe KOMMYHa/ILHOH yciayru|Pa3mep 3arpat, pyo.|O6beM 3aTpar, KOMIIEHCHPOBAHHBIX 3a CYET GIOMKETHBIX
CpencTB, BhIJEe/I€HHBIX Ha NMONAEPKKY U pa3BUTHE, PYO.

1 2 3 1

1. ONeKTPO3HEPTUs 11792325.28 0

2. Bopocuabxenue KMHUO 13514.82 0

3 Tennosneprus KMHO 76918.85 0

9. Omiara Tpyaa OnepaTopoB HAYYHOT0 000PYTOBAHUA

No HaumeHoBaHHe 3aTpar II0 omjiaTe Tpyda Pa3mep 3arpar, pyd.| O6beM 3aTpaTr, KOMIIEHCHPOBAHHBIX 3a CYET
OI0IXKETHBIX CPECTB, BHIIEeIeHHBIX Ha
MOJAEePKKY U pa3BUTHE, PYO.

1 2 3 4

1. 3apaboTHas mnata coTpynHuKoB LIKII "Anrapa” 49939842.28 0
corjacHo mraTtHoMy pacnucaruio C3® + X03[0r0BOPEHL

2. HauucneHnus Ha 3apaboTHYIO IIaTy 14822881.41 0

10. Ipyrue HaK/IagHbIEe PacXoabl Ha COAepKaHHe HayYHOT0 000pyIOBaHUS

Ne HaumeHOBaHHe PacxoIoB Ha Pa3mep 3atpar, pyo. 0O6beM 3aTpaT, KOMIEHCHPOBAHHEIX 32 CYET
comepxkKaHHe HayYHOT0 000PYIOBaHHUST OI0KeTHBIX CPE[ICTB, BhIIe/IEHHBIX Ha MOIIEPKKY H
pa3BuTHe, pyo.
1 2 3 4
1. I'cM 3310501 0
2. CB#3b 1282179.88 0

O6uImit 06beM 3aTpaT, CBI3aHHAIX ¢ mAesTenbHOCThI0 LIKIT B 2018 romy: 82586732.02 pyo®.
W3 HUX KOMITIEHCHPOBAHO 3a CYeT OI0KETHEIX CPELCTB, BHIIEJIEHHEIX Ha MOAAEePXKKY U pa3sutue LIKII: 0 py6.

PyxoBoputens LIKII (Hcrokesuy 10.B.)

I'nmaBHBIHA OyXTranTep opraHu3auu (Mennmukosa E.A.)
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®opma 10

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

OOyueHnue paboTe ¢ Hay4YHbIM o0opynoBanueM B 2018 ronpy

KonuuectBO KonuuecTBO Ko/1n4ecTBO BHITAHHBIX
Ne InuTEeIbHOCTEL Karteropus
Ha3BaHue Kypca IIpegMeT Kypca KYpCOB B 00y4YaBIINXCS DOKYMEHTOB O
n/o Kypca, 4ac. % 00y4YaBIIHXCS
OTYETHOM rogy BCEro 3aBepUIeHHUH 00y4YeHH s
1 2 3 4 5 6 7 8

* r]:[OKyMeHTOM 0 3aBEpPIIEHUU OﬁyquHH MOXKET OBbITh: CepTI/I(I)I/IKaT, CBUETEJIbCTBO, aKT O IIPOBENEHNU UHCTPYKTAaXKa, JOKYMEHT B CBO6OJIHOI;I (bopMe.

Pyxosoputens LIKII

(Hcrokesuy K).B.)

04.04.2019
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®opma 11

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

CeeeHHs 0 pe3yIbTaTaXx MHTE/UIEKTYa/IbHOH IesiTeIbHOCTH, MOJIyYeHHBIX B X01e padoT, IpoBeIeHHbIX C HCII0/Ib30BaHHeM obopynoBauus IIKII B 2018

romoy
No PeKkBHU3HUTHI OXPaHHOTI' 0 JOKYMEeHTa
HauMmenoBanue PU]T ABTOpBI: ®UO, MeCcTO padoThI, TOIKHOCTH
n/o IIpaBoo®agarenb Crpana Bupg nokymeHrta Homep HOara
1 2 3 4 5 6 7 8
1 ITomyyeHB! OXpaHHbIE JOKYMEHTBI:
1.1 [Pacuet ammmutymsbix |Kypkun Brnagumup MBanosuy, Uneue Hukonait Buktoposuy, [len3un |®emepanbHOE Poccus CsuperensctBo 0 |2018664098 12.11.2018
xapakTepucTtuk KB Makcum Cepreesud, [Tonomapuyk Cepreit Hukonaesuy, ITotexun rOCyapCTBEHHO perucTpanuu
CUTHAJIOB C yYeTOM Anexcangp ITaBnoBuy, XaxunoB Butamuit Buktoposuy 010IKEeTHOE YUpeXKIeHUue nporpaMMmsl 9BM u
AQHTEHHO-QUNEPHEIX HC3® CO PAH, UC3® CO PAH, HC3® CO PAH, MC3® CO PAH, C3® |rayxu OpneHa Tpynosoro 0a3bl JaHHBIX
ycTporicTB Ha ocHoBe [CO PAH, MC3® CO PAH, C3® CO PAH Kpacuoro 3uamesu
MeTofa HopManbHEIX  |3aBepyromui otgenoMm, BHC, MHC, CHC, PykoBoguTens HayqHOTO WnCcTHTYT
BOJIH HalnpasJIeHus, 3aMeCTUTeNb JUPEeKTopa COJIHEYHO-3eMHOU (QU3UKH
CubupCKOro OTHeNeHus
Poccuiickon akageMuu
Hayk
1.2 |Peructpanus Tammnue Muxaun AHaTONbEBUY denepanbHOE Poccus CBuperensctBo 0 (2018615131 26.04.2018
NIPOCTPaHCTBEHHOT O HC3® CO PAH TOCy[apCTBEHHO perucrpanuu
pacnpeneneHus HC OI0MKETHOE YUPeXKIEHNE nporpaMMel 9BM u
BapHauui Hayku Opnera TpynoBoro 6a3bl TaHHbIX
COGCTBEHHOTO Kpacroro 3HameHu
U3JIy4eHUus: aTMoCheps Uncturyt
MOHOXPOMHOU COJTHEYHO-3eMHOM (pu3mKu
[13C-kamepoii BCero CrOUPCKOTO OTHENIEHUS
Heba Poccuiickoii akageMuu
Hayk
1.3 |Cnocob usmepeHus Wnpun Hukomnait BuktopoBuy, XaxuuoB Butanuit Buktoposuy depnepanbHOE Poccus ITaTeHT Ha 2645913 28.02.2018
rnepenaToYyHOU HC3® CO PAH, UC3® CO PAH roCyIapCTBEHHO u300peTeHue
dbyHKUIU BHC, 3amecTutens gupekTopa OI0IKEeTHOE YIPeXKIeHUe
pamuoTeXHU4eCKou Hayku OppneHa TpymoBoro
TIUHEUHON Kpacuoro 3namenu
CTalroHapHOU UncTuTyT
CUCTEMBI COJIHEYHO-3eMHOU (QU3UKH
CubupCKOro 0THeNeHus
Poccuiickon akageMuu
Hayk
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No PeKkBHU3HUTHI OXPaHHOTI'0 JOKYMeHTa
HauMmenoBanue PU]T ABTOpBI: ®PUO, MecTO padoThI, JOIKHOCTH
n/o IIpaBoo®1agarenb CrpanHa Bupg nokymeHrta Homep HOara
1 2 4 5 6 7 8
1.4 |PacueT uHpeKca fAcroxeBuu AnHa CepreeBHa depnepanbHOE Poccus CeupetenbcTBo 0 |2018619801 13.08.2018
KOPOTKOIIEPUOOHON HC30 CO PAH roCynapCTBEHHO perucrpanuu
BO3MYIIEHHOCTH MHC OI0IKEeTHOE YIPeXKIeHUe mporpaMMmel 9BM u
IIOJIHOT'O 3JIEKTPOHHOT0 Hayku Opnera TpynmoBoro 0a3kl JaHHEIX
COLepKaHUA [0 Kpacroro 3namenu
OaHHBIM U3MepeHun WrCcTHTyT
rino6ambHBIX COJIHEYHO-3€MHOM (pU3UKU
HABUTAI[MOHHEIX CubupCKOro 0THeNIeHus
CITyTHUKOBBIX CUCTEM Poccuiicko¥ akageMuu
HayK
1.5 [IIporpamma nepBuyHo |JIecoBoii Ceprel BnaguMuposud depmepanbHOE Poccus CsuperensctBo 0 |2018611706 06.02.2018
00paboTKU maHHBIX HC30 CO PAH rOCy[apCTBEHHO perucTpanuu
Cubupckoro 3aMecTUTeNb JUPEKTOPa 010IKEeTHOE YUpeXKIeHue nporpaMMmsl 9BM u
COJIHEYHOTO Hayku Opnera Tpynosoro 6a3kl JaHHHIX
panfuoTenecKona Kpacaoro 3zameHu
WnCcTHTYT
COJIHEYHO-3eMHOU (QU3UKH
CubupCKOro OTHeNeHus
Poccuiickon akageMuu
HaykK
1.6 |[IporpaMMmHBIi Jlecosoit Cepreit BraguMupoBuy denepanbHOE Poccus CBuperensctBo 0 |2018614870 19.04.2018
KOMIIJIEKC HC3® CO PAH TrOCy[apCTBEHHO perucrpanuu
perucTpanyuy DaHHLX |3aMecTUTEeNb JUPeKTopa OI0IKETHOE YUPeXKIEHNE nporpaMMel 9BM u
aKyCTOOIITUYECKOTO Hayku OppeHa TpynoBoro 0a3kl JaHHEIX
NIpUeMHUKa Kpacuoro 3namenu
Cubupckoro HHCTHTYT
COJIHEYHOT' 0 COJIHEYHO-3eMHOM (pu3mKu
pafuoTenecKona CrOuPCKOTO OTHENIeHUS
Poccuiickoit akageMun
HaykK
1.7 |I[Iporpamma mjist Xaburyes [lenuc Cepreesud, IlInsineB bopuc ['eHHagbeBUY depnepanbHOE Poccus CsupetensctBo 0 |2018619618 09.08.2018
BU3YaJIbHOTO HC3® CO PAH, UC3® CO PAH roCyIapCTBEHHO perucrpanuu
otobpaxenus nanubix |MHC, BHC OI0IKETHOE YYPeXKIeHUE nporpaMMmsl 9BM u
peananu3sa Era-Interim Hayku OppeHa TpymoBoro 0a3bl JaHHBIX
C BO3MOXHOCTBIO Kpacroro 3namenu
IIPOCMOTpa HrctutyT
TPaeKTOPUY JBUKEHUS COJIHEYHO-3eMHOU (QU3UKH
IIPOGHLIX TOYEK B CubupCcKOro 0THeNeHus
TPEXMEPHOM II0JIE Poccuiickoit akageMuu
CKOpOCTel BeTpa Hayk
2 ITomaHbI 3asIBKH:

B 2018 romy 3asB0K He ObLIO

PyxoBogutens LIKIT

(HAcrokesuu FO.B.)

04.04.2019
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®opma 12

®egepanbHOE TOCyJapCTBEHHOE OI0MKeTHOe yupexaenue Hayku Opaena TpymoBoro KpacHoro 3Hamenu UHCTHTYT CO/THEYHO-3eMHOH (pU3MKH
Cubupckoro oraesnenusi POCCHHCKOH aKkageMuH HayK

ConHeyHO-3eMHasA (PU3UKa U KOHTPOJIb OKOJIO3€MHOI0 KOCMHYeCKOoro npocrpancrsa (IIKII «AHrapa»)

CooTBeTCTBHE CauTa TpeﬁOBaHIfIﬂM K 00ecre4YeHHI0 OTKPBITOCTH H JOCTYIITHOCTH HAYYHOI'O 060py,EIOBaHI/Iﬂ B 2018 rogy

Anpec caitta LIKII: http://ckp-angara.iszf.irk.ru

Ne

n/ Pa3pen caiita Anpec cTpaHHIBI caiTa, cogepiKalnei pasges
n

1 2 3

1. |Pa3pmen "O6umme cBepgenus" (HaumeHoBanue, PO pyKOBOAUTEIS, TOL http://ckp-angara.iszf.irk.ru/html/history.html
CO3[laHus, HAIPaBIeHUs UCCIIeNoBaHull)

2. |Pa3pen "KonrakTHas uHpopmanusa” http://ckp-angara.iszf.irk.ru/html/cont ru ckp.html

3. |Pa3gen "Ilepeuens 060pyIOBaHUS C YKa3aHUEM IIPOU3BONUTENS, http://ckp-angara.iszf.irk.ru/html/obor ru ckp.html
COfepKalui HauMEeHOBAHNe U OCHOBHEIE XapaKTePUCTUKY IPUGOPOB, a
TaKXe CBeJeHUs 0 METPOJIOTHYECKOM 00eCIIeYeHUN CPECTB U3MEPEHUN
(Tompko mms LIKIT)"

4. |Pa3pen "CBemeHus 0 KajleHOApHON 3arpy3Ke HAyYHOT0 000PyLOBaHUS" http://ckp-angara.iszf.irk.ru/html/obor ru ckp.html
Paspen "llepedueHb 0Ka3EIBAEMBIX THIIOBHIX YCIIYT C YKa3aHUEM €IUHUITH http://ckp-angara.iszf.irk.ru/html/usl ru_ckp.html
M3MEPEHUS YCIYTH U/UH BHIIOTHIEMEIX PAab0T U IOPSOOK OMPEeIeHus uX
croumocTtn"

6. |Pasmen "PermamMeHT OOCTyIa K UMEIOLIEMYCS 000PYIOBaHHUIO, http://ckp-angara.iszf.irk.ru/html/usl ru ckp.html
IIPeyCMaTPUBAIOIINY IIOPANOK BEIIONHEHUS paboT U OKa3aHuUs yCIyT,

OCYIIECTBIIEHNS 3KCIIePUMEHTAIBHEIX Pa3paboToK B HHTEPecax TPEeThUX JIUI,
a TaKKe YCJIOBHUS IOMyCKa HEIOCPENCTBEHHO K pabore Ha o6opynoBaHuu"

7. |Pa3men "IIpoeKT moroBopa Ha BHIIOJIHEHUE PAOOT U OKa3aHUS YCIIyT OIS http://ckp-angara.iszf.irk.ru/html/usl ru_ckp.html
IIPOBeNleHKs Hay4YHbIX UCCIIe[OBAHU, a TaKXkKe OCYIIleCTBIEeHUS
9KCIIEPUMEHTabHAEIX pa3paboToK"

8. |Pa3gen "®opMa 3asBKY Ha BHIIOIHEHNE paboT ¥ OKa3aHUE YCIIyT OJis http://solar.iszf.irk.ru/?page id=689
IIPOBEIEHUS HAYYHHIX MCCIIENOBAHM, @ TaKXKe OCYLIeCTBICHUS
9KCIEPUMEHTAJIBHBIX Pa3paboToK"

9. |Pa3men "TlopsmoK pacyeTa CTOMMOCTH HECTaHJAPTHHIX yCIIyr" http://ckp-angara.iszf.irk.ru/html/usl ru ckp.html

10.|Pa3pen "[lepeueHb UMEIOLUIUXCS METONKUK/METOIOB BEIONHEeHNs u3Mepenuit” |http://ckp-angara.iszf.irk.ru/html/o _ckp.html

11.|Pa3gen "Ilnax pabotel LIKIIT" (hopMupyeTCs HA OCHOBE IOCTYIAONINX 3aSBOK)

Pyxosoputens LIKII

(HAcrokesuy H).B.)
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®opma 13

denepaabHOE TOCyTapCTBeHHOE DI0MXKeTHOE yupexaenue Hayku Opaerna TpymoBoro KpacHoro
3uameHd UHCTHTYT COJTHEYHO-3eMHOM (PU3UKH CHOHUPCKOro otae/ieHuss POCCHIHCKOH aKaTeMHH
HayK

ConHeuyHO-3eMHasA (pU3HKa U KOHTPOJIb 0KOJIO3€MHOI'0 KOCMHY€eCKOro npocrpancria (IIKII
«AHrapa»)

YTBEPX[IAIO
[upekTop
(DOMKHOCTD PYKOBOLUTENISI OPraHU3aluu)

MenBenes A.B.

(mopmuch)
04.04.2019
M.IL
OcHoBHBIE cBeaeHus 0 gesareabHocTy IIKII B 2018 rogy
1. banmancosas ctoumocTh o6opynoBarus LIKII, MiH. py6med: 852.9022
2. KonuuectBo epunull o6opymoBauus LIKII ctouMmocTsio 0T 1 MH pyOmned, en.: 11
3. lllTaTHas YUCIEHHOCTh COTPyOHUKOB LIKII (6e3 coBMeCTHTENEH), YETL.: 100
4. O61mui 06eM BHITONTHEHHEIX pad0T (0Ka3aHHBIX YCIYT), MITH. pyOIieii: 27.5319
B TOM YHCJIe B UHTepecaxX TPETbUX JIUIL: 27.5319

5. ®akTuyeckas 3arpy3ka o6opynoBanus LIKII, %: 97.68
6. ®akTuyeckas 3arpy3ka obopynoBanus LIKII B uHTEepecax TpeThux nutl, %: 72.50
7. KonuuecTBO OpraHu3anuii-ionb30BaTene, ex.: 16
Pykosoputens LIKIT (Acrokesuy 10.B.)
['maBHEIHA OyXTanTep opraHu3aluu (Mensmukosa E.A.)
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