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CnbvHYeBa AKTUBHOCT
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Progressing up to Solar Max

https://scied.ucar.edu/sun-corona-solar-min-max SDO 171 A https://sdo.gsfc.nasa.gov/gallery/main/item/511



1. CnbHYeBa GKTUBHOCT: UHAEKCU U CBOUTUSA

CnbH4YeBU NeTHa

CnbHYeBU U3byxBaHUS
KopoHanHo usxebpnsHe Ha maca
TToTouu cnbHYeB BATHP

CnbHYeBU eHepreTUUHU YacTuLum



1a Bupose cnbHYeBa akTUBHOCT: CNbHYeBU NeTHa
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400 Years of Sunspot Observations
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16 Bupose cnbH4Yesa aktusHOCT: CnbHYeBU U3byxBaHUS
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CnbHYeBu usbyxsaHus

CBeTnUHA B pa3nUUHU AbITKUHU
Ha BbJSIHATA

MUHYTU

»La 121.6 nm Harpsaea 3emHATa atTmocdepa, catenmteTe CnaaaT Ha No-HUCKa
opbuTta

»UV moaynupa o3oHa npu nonrocuTte

»Paano nsbyxsaHua: cmyleHusa 8 GPS curHanute



18 Bupose cnvHYesa aKTUBHOCT:

KopoHanHO u3sxsbpnsHe Ha maca

COR 2A: 24.01.2011 06:24 -

COR 2B: 24.01.2011 06:24

-

v'”,

Tilt Angle = -40°, Aspect Ratio = 0.15, Half Angle = 6.99°, V@12RS = 577 km/s 261?/09}'10 15:12:67

http://www.affects-fp7.eu/ )
www.sidc.oma.be/cactus

https://www.heIcats-fp?.eu/



KopoHanHo usxsbprniaHe Ha maca

1 npo 3 gHU

» NMPUYNHABAT FEOMArHUTHU bypu:

WOHOCMEepHUTE TOKOBE MHAYLMUPAT TOK B NPOBOAALLU
cuctemu (TOKONpeHOCHa Mpexa, KOMYHUKAUUOHHMU
kabenu, TpbboNposOAU 3a ra3 U HedT, XenesonbTHU
AUHUM);

npeKbCcBaHe Ha TOK, NOBpeAa Ha TpaHCOopMaTopu,
Kopouusa Ha Tpbbonposoau

>HaM-roNam puck Uma 3a: CKaHAMHABCKUTE CTPAHM,
KaHaaa u Pycus

2017,/09,/10 16:12:07

www.sidc.oma.be/cactus



[eomarHutHa 6yps

HamansaeaHe Ha XOpUu3oHTaHAaTa
KOMMOHEHTa Ha reOMarHMTHOTO
none

Magnetopause

Solar Wind

Earth
IMF Magnetic,
South Field |

Solar Si‘recm : 4'
forskning.no @ et T D
Department of Physics, University of Oslo iR

Magnetopause
is ‘broken’
Solar Wind enters

Magnetotail =t

. - Oxygen lons
i)

http://www.natalia-robba.com/myblog/wp-content/magnetosphere.jpg



[[eomarHuTHA bypsa: knacugpukaums

https://www.swpc.noaa.gov/noaa-scales-explanation

Category Effect Physical Average Frequency
measure (1 cycle = 11 years)

. Kp values* Number of storm events;
Geom agnetic Storms (every 3 hours) (number of storm days)

Power systems: widespread voltage control problems and protective system problems can occur, some grid
systems may experience complete collapse or blackouts. Transformers may experience damage.

Spacecraft operations: may experience extensive surface charging, problems with orientation, uplink/downlink
and tracking satellites.

G 5 Extreme

Other systems: pipeline currents can reach hundreds of amps, HF (high frequency) radio propagation may be 4 per cycle
impossible in many areas for one to two days, satellite navigation may be degraded for days, low-frequency Kp=9 (4 days per cycle)

radio navigation can be out for hours, and aurora has been seen as low as Florida and southern Texas (typically
40° geomagnetic lat.).

Power systems: possible widespread voltage control problems and some protective systems will mistakenly trip
out key assets from the grid.

Spacecraft operations: may experience surface charging and tracking problems, corrections may be needed for

(G 4 Severe orientation problems. 100 per cycle
Other systems: induced pipeline currents affect preventive measures, HF radio propagation sporadic, satellite Kp=8 (60 days per cycle)

navigation degraded for hours, low-frequency radio navigation disrupted, and aurora has been seen as low as
Alabama and northern California (typically 45° geomagnetic lat.).
Power systems: voltage corrections may be required, false alarms triggered on some protection devices.
Spacecraft operations: surface charging may occur on satellite components, drag may increase on low-Earth-
orbit satellites, and corrections may be needed for orientation problems.

G3 Strong Other systems: intermittent satellite navigation and low-frequency radio navigation problems may occur, HF 200 per cycle
radio may be intermittent, and aurora has been seen as low as lllinois and Oregon (typically 50° geomagnetic Kp=7 (130 days per cycle)
lat.).

Power systems: high-latitude power systems may experience voltage alarms, long-duration storms may cause
transformer damage. . ' . . . ' . . . 600 per cycle
G2 Moderate Spacecraft opgratlon; porrectlve actions to orientation may be required by ground control; possible changes in KD=6 360 d |
drag affect orbit predictions. p ( ays per cycle)
Other systems: HF radio propagation can fade at higher latitudes, and aurora has been seen as low as New York
and Idaho (typically 55° geomagnetic lat.).
Power systems: weak power grid fluctuations can occur.
G1 Minor Spacecraft operations: minor impact on satellite operations possible. Kp=5 1700 per cycle
Other systems: migratory animals are affected at this and higher levels; aurora is commonly visible at high
latitudes (northern Michigan and Maine).

(900 days per cycle)



[eomarHuTHa 6ypa: NporHosu

Severe storm conditions met at: 07/2350 UTC

Aurora Forecast Forecast For i
OVATION-Prime Modeél ' :

September 2017 Dst (Real-Time) WDC for Geomagnetism, Kyoto
e 7T T Tt 71 "1t 7 17 7" 7 T 1T 17 v T T 1T T T
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-200 + g
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=300 +
-400
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Creaca s zmsmzseszarn DSt = -124 nT (2017‘09-08, 02-00)



1r Bupose cnbHYeBa aKTUBHOCT:
TToToum cnbH4YeB BATHP

Ulysses Third Orbit

Ulysses Second Orbit

Ulysses First Orbit
SWOOPS

genesismission.jpl.nasa.gov

Smoothed

Sunspot Number

sci.esa.int



TTotoum cnbHYeB BATHP

AHU - ceammum

>TTosTapawm ce MarHUTHU bypu € HUCBK

UHTeH3uTeT, nepuoa ~27 AHU

AlIA 211 - 2015/03/31 - 19:29:59Z
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1a Buaose cnbHYeBa GKTUBHOCT:
CnbHYeBU eHepreTUYHU

RADIATION HazpR,y
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Lario & Simnett (2004)
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CnbHYeBU eHepreTUYHU YacTULu

VENUS

RADIATION HazpR,y

MUHYTU A0 uacose PO R
: z{"':{ﬁ e~

» NPOTOHMW:
ONAcHOCT NpU NBTYBAHUA HG GCTPOHABTU Mpe3 mexaynnaHeTHOTO NPOCTPAHCTBO;
PUCK 30 CAMOJIETHUTE eKUNAXU U NBTHULU NPU NONAPHU MAPLLUPYTU,

rpeluHU KOMaHAU NpuU ynpasneHue Ha CMbTHULU, Aerpaaaums Ha ClbHYeBUuTe
naHenu; CAbTHUKOBATA eNleKTPOHUKA U NOKpUTUE;

3aryba Ha Bpb3Ka CbC CAMOSIeTU NMpuU NOMAPHU MApLUPYTU;

HamsnaBaHe Ha 030Ha Haa nonapHuTe obnacTtu (Nopaau ysenuyeHue Ha
koHUeHTpaumata NOXx)

»eneKTPOHU: PUCK 3a CMBTHULUUS, pa3psau - BOAU A0 FpellHU U3MepBaHUS;
eposus



(HayueH npoekKr)

= ISEP origin project

http://newserver.stil.bas.bq/SEPoriqgin

SEP origin project

Research collaboration and network

Hauano llpasotHu naketn ~ llexun Jlpesvntatn ~ [[nonynspuzaums ~

NMpousxoa Ha CMbHYEBUTE eHEepPreTUMYMHM YacTULM:
CNMeHYeBM M36YyXBaHWA WK KOpOHaJZIHK MZHaACAHWA Ha Maca

KoHKypc 3a npoekTH No nporpamMv 3a ABYyCTpaHHO CbTpyaAHu4ecTBo 2016 r. -
Bbnrapua-Pycusa

MpoABLMKWUTENHOCT: 2 roAWHH! Pbxkosoguten (bbnnrapmua): PocHya MuteBa
Havano: 23 FOun 2017 Pbxkosoauren (Pycua): Jlapuca Kawanosa
Lenu

OCHOBHaTa Uen Ha NpoeKTa € onpefenaHe Ha NpMHOCa Ha CNbHYEeBUTE M30YXBaHWA M KOPOHANHWTE M3HACAHMWA
Ha Maca KbM MOTOKa C/TbHYEBM EHEPreTUYHH YacTULIM.

e npoBepyM TpU patoTHHM XUMNOTE3M: YCKOPEHWETO Ha BCMUYKM YacTMUM Ce ObNMM Ha eiWH OCHOBEH Npouec
(M30yxBaHe WNM M3HaCAHE Ha Maca); M ABaTa THMa YCKOPWTENHM Npoueca 0Ka3BaT BNMAHWE, KOETO Ce MPOoMeHs
NpW pasnUyHKUTE ABNEHWA; MHMEKTUPAHETO M NPEHOCHUTE edekTH ca AOMMHUpaWMTe daKTopy, KOWTO ONpenenar
npotuna Ha eHEPreTUYHUTE YacTULUM, B CPAaBHEHME C NPOLECMTE Ha YCKOpPEHHe.,

OGLWMPHK CTaTUCTMYECKHW MpOoyYBaHMA e ObhaT A0MbAHEeHM OT nogpoGHM M3CNenBaHMA Ha ABNEHWATa
(M3nNon3BaikKM AaHHW OT pPYCKMTE CNbTHUUM "Vernov" M CORONAS-F SONG, KakTo M Ha3eMHW HabnoOeHWs oT
HauMWoHanHaTa acTpoOHOMMYecKa o6cepeaTopua PoxeH, Brnrapusa).

,,J Research collaboration and network

HoME || WORK PACKAGES ~ RESULTS ~ || OUTREACH ~

The origin of solar energetic particles:
solar flares vs. coronal mass ejections

Team members
Bulgaria
R. Miteva, D. Danov
Space Research and Technology Institute, Bulgarian Academy of Sciences
N. Petrov, Ts. Tsvetkov
Institute of Astronomy and National Astronomical Observatory, Bulgarian Academy of Sciences
Russia
L. Kashapova, N. Meshalkina, I. Myshyakov, D. Zhdanov
Institute of Solar Terrestrial Physics - SB Russian Academy of Sciences
I. Myagkova, A. Bogomolov
Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University
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Pa6otHa nporpama
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2. CnbHYeBa AKTUBHOCT: BApUAGLIUM U KPAUHOCTWU

CnbHYeBU NeTHAa - UMKAU, BenUKU MUHUMYMU U MAKCUMYMU

N36paHu npumepu

CnbHYeBU n3byxsaHUs
KopoHanHo nixebpnsHe Ha maca
["leomarHUTHA aKTUBHOCT
CnbHYeBU eHepreTUYHU YacTuum



HabnroneHua Ha cnbvHYesata (MAGrHUTHA) QKTUBHOCT

NHaekcu

Pusnyecku

NOTOK B HAKOS AbixuHa Ha BbnHata (F10.7 cm; Fe XIV/530 nm);
NAOLW, Ha . NeTHO;

CMbHYEBA CBETUMOCT...

CUHTETUYHU

6pou crbHYEeBU NeTHa;

flare index (8 Ha);

FeOMArHUTHU;

XenIMOCmepHU (MHTEH3UTeT Ha FanaKkTUYHUTE Nbun);
CUAHUS;

U30TOMMU...



HabnroneHua Ha cnbvHYesata (MAGrHUTHA) QKTUBHOCT

. HeCTAUUOHApHU, HepaBHOBECHU, epynTUBHU MNpoLiecu

CnbHuyesu neTtHa ~1610 (Han-abNra cepusa oT HaseMHU HabnroaeHus, a cnep 1876
UMa POTOrpaPCckm nsobpaxeHums)

CnbHYesu n3byxeaHua ~1970 (HaseMHU U CNBTHUKOBU)
KopoHanHa maca ~1996 (cnbTHUKOBW)
feomarHUTHU cmyuweHusa ~1830 (HazemHu)

EHepreTuuHu yactmum ~1950 HaszemHu: GLE n ~1976 cnbTHUKOBU



Lluknu Ha cnbHYeBaTa GKTUBHOCT
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BEKOBMU: 60_120 (90) - Glelssberg Fig. 1 Annual sunspot activity for the last centuries. a International sunspot number series versions 1

and 2 (the latter is scaled with a 0.6 factor, see SILSO, http://sidc.be/silso/datafiles). b Number of sunspot

(MO'D.YJ'I(]L[MQ) groups: HS98—(Hoyt and Schatten 1998); Ul6—(Usoskin et al. 2016b): S16—(Svalgaard and Schatten
2016). Standard (Ziirich) cycle numbering is shown between the panels. Approximate dates of the Maunder
minimum (MM) and Dalton minimum (DM) are shown in the lower panel

3210 - SU@SS/de VI"iCS (M3OTO|—|M) Usoskin, Liv. Rev. Sol. Phys. 2017

xunaponeteH?: 600-700 go 1000-1200 - Eddy (HenocToaHHA LUMKAUYHOCT)

22400 - Hallstatt (u3otonu)



PekoHCTpyKUMA Ha cNbHYeBATA AKTUBHOCT

n3oTonu

Cosmic

Rays helio
1< modulation
L ¥

Usoskin, Liv. Rev. Sol. Phys. 2017

\Cosr)nic Rays

geomagnaqtic

_—

14
C Atmosphere I Stratosphere G9
XpoHonorua No NpbcTeHU Ha AbpBeTa, C"D'\ ¥ :
Climat
(ceaumeHTU, NYHHU ckanu unu /— \/ imate Troposphere
MeTeopuTH)
. Biosphere Ocean
Bpeme Ha nonypasnaa: 5730 roamHu mixed layer
14 14 Ocean
N +nNn— C + P 1“C deep layers
1084
IOBe
COHAG)KM B sleaeHun macusu Fig. 7 Schematic representation of l4c (left) and 10Be (right) production chains. The flux of cosmic rays
(AHTGPKTMKO " rpeHﬂaHﬂ.Mﬂ) impinging on the Earth is affected by both heliospheric modulation and geomagnetic field changes. The
climate may affect the redistribution of the isotopes between different reservoirs. Dashed line denotes a

Bpeme Ha Nonypasnaa:
1.5 mun. roavHu

possible influence of solar activity on climate



Benuku muHumymum

Usoskin, Liv. Rev. Sol. Phys. 2017

Table 2 Conservative list with :

Center (—BC/AD Durat ars C t
approximate dates (in —-BC/AD) enter ( : uration (years) ormen
of grand minima in 1680 20 Maunder?
reconstructed solar activity | )
[1—listed in Usoskin et al. 1470 160 Sporer
(2007); 2—1isted 1n Inceoglu 1310 80 Wolf
et al. (2015); 3—Ilisted in 1030 0 Oort
Usoskin et al. (2016a)]

690 80 1-3

—360 80 1-3

—750 120 1-3

Aea Tvna —1385 70 1-3
> kpatku (MayHaep) 9450 40 3

» abnru (lWnbopep) 1955 00 s



Benuku makcumymu

Table 3 Conservative list with
approximate dates (in —BC/AD)
of grand maxima in
reconstructed solar activity

[ 1—Iisted in Usoskin et al.
(2007); 2—listed in Inceoglu

et al. (2015): 3—listed in
Usoskin et al. (2016a)]

Usoskin, Liv. Rev. Sol. Phys. 2017

No. Center Duration
1970 30 Modern
505 50 2.3
305 30 2.3
—245 70 2.3
—435 50 [-3
—2065 50 -3
—2955 30 2.3
—3170 100 -3
—3405 50 2.3
—3860 50 -3



Sunspot number

Sunspot number

Benuku muHuUmMymu u makcumymm
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I'pynupaHe okono
eKcTpeMymuTe Ha
UUKNUTe Ha Xanctat?

Fig. 20 Sunspot activity (decadal data) throughout the Holocene, reconstructed from l4c by Usoskin et al.
(2016a). Blue circles and red stars denote grand minima and maxima, respectively



1 centemspu 1859

usbyxsaHe B 6ana cesetnuHa (N20W12)
Carrington & Hodgson noknaasatr 8 MNRAS

Cliver & Dietrich (2013) - nopeauua ot cvbuTua?

OueHka: X45 (45-10-4 W/m?), Hali-ronamo usbyxeaHe goceral

Hp T T T T  paaas aani

Log [TSI] (erg)

MCYHKa OT Ka WHITbH Log [Scft X-ray Fluence] (erg)

Fig. 3. Plot of the log of flare bolometric fluence vs. the log of the
corresponding flare 1-8 A SXR fluence. The data are taken from
Kretzschmar (2011) and Emslie et al. (2012; we use X35 for the
4 November 2003 flare.) The regression line is a geometric mean
least squares fit. The X45 event corresponds to the Carrington flare.



1 centemspu 1859

usbyxsaHe B 6ana cesetnuHa (N20W12)
Carrington & Hodgson noknaasatr 8 MNRAS

Cliver & Dietrich (2013) - nopeauua ot cbbuTUa?

OueHka: X45 (45-10-4 W/m?), Hali-ronamo usbyxeaHe goceral

Cnepn ~17.5 vaca

(ckopocT Ha kopoHanHata maca ~2400 km/s, HabnroaasaHU ca u
no-6bp3ul):

Hal-ronamara reomarHuTHa bypa HabnroaaeaHa aocera, €
oueHku: -800 nT ao -1750 nT!

PUCYHKa OT KapuHITBLH

Fig. 1. Greenwich Observatory magnetometer traces (horizontal force on top and declination on the bottom; the two traces are offset by 12 h)
during the time of the solar flare on 1 September 1859. The red arrows indicate the magnetic crochet or SFE. The writing at the bottom in the red
box says “The above movement was nearly coincidental in time with Carrington’s observation of a bright eruption on the Sun. Disc[overed] over
a sunspot. (H.W.N., 2 Dec 1938)”. H.W.N. refers to Harold W. Newton, Maunder’s successor as the sunspot expert at Greenwich. (From Cliver
& Keer 2012, with permission of Solar Physics.)



1 centemspu 1859

usbyxsaHe B 6ana cesetnuHa (N20W12)
Carrington & Hodgson noknaasatr 8 MNRAS

Cliver & Dietrich (2013) - nopeauua ot cvbuTua?

OueHka: X45 (45-10-4 W/m?), Hali-ronamo usbyxeaHe goceral

Cnepn ~17.5 vaca

(ckopocT Ha kopoHanHata maca ~2400 km/s, HabnroaasaHU ca w
no-6bp3ul):

Hau-ronamara reomarHuTHa bypsa HabnroaaeaHa aocera, ¢
oueHku: -800 nT ao -1750 nT!

Hama nokasatenu 3a cuneH NOTOK OT eHepreTuyHu Yactuum!

CeBepHU CUAHUA ca HabNFOAABAHU HA HUCKU WUPpUHK: ~18°!

PUCYHKa OT KapUHITLH TTpo6nemu ¢ Tenerpapure!

CbBpeMeHHU OLeHKM 3a UKOHOMUYECKU 3arybu nopaam cbbutme
OT CblaTa BesIMYMHa: TpPUIUOoHU!



4 asryct 1972

Mexay ase mucum Ha Anono: 16 & 17!

N36yxeaHe: X2 (2 aBrycr)

KopoHanHa maca: ??

FeomarHuTHa bypsa: Dst = -118 nT Ha 4 aerycT, (-125 nT Ha 5-1u, -154 nT Ha 9-Tn)

(nT)

-100

-200

-300

-400

- 500

August 1972 =~~~ Dst(Fimal) ~ ~ wocrceomagnetism kyoto

1| 1 1 1 |E| I I 1 |11| 1 1 1 |1E| 1 1 1 |21| 1 26 31

EHepreTuuHu vactuum: ??

http://wdc.kugi.kyoto-u.ac.jp/dst_final/index.html

TTpekbcBaHe Ha TenemoHHU YCyru U NOBpeaAU B KGHAACKATA TeNeKOMYHUKALIMOHHA mpexa



Fig. 27 Cumulative probability 14 —————
775A D (with the 90% confidence ] v ¢ y %

interval) of occurrence of a SEP o 1 ‘-I[' % %

event with fluence (=30 MeV) 3

exceeding the given value Fyp,
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Fig. 24 Time profiles of the measured A4C content in Japanese cedar (M12—Miyake et al. 2012) and
German oak (ETH Ziirich & Mannheim AMS—Usoskin et al. 2013) trees for the period around 775 AD.
Smooth black and grey lines depict a family of best fit Aldc profiles. calculated using a family of realistic
carbon cycle models for an instantaneous injection of 14¢ into the stratosphere (Usoskin and Kovaltsov
2012). Image after Usoskin et al. (2013)



13 mapt 1989

N36yxeaHe: X15 (6 mapT)

KopoHanHa maca: ?? (9-10 mapr)

MarCh 1989 DSt(FiI‘IE” WDC for Geomagnetism, Kyolo

FfeomarHuTHa 6yps: -589 nT (14 mapt) -~ Lﬂﬂ

-400 |

- 500

CusHus: suammum ao Tekcac u @nopuaa
EHepreTuuHu vactuum: 3500 pfu (8 mapT)
(40 000 pfu Ha 19 okT, HAU-FrONAMOTO NPOTOHHO CbbUTUE 3a nocneaHuTe 40 roanHu B AnanasoHa 5 - 100 MeV)

TTpexkbcBaHe Ha Toka B nposuHLUUa Keebek (6 mun. HaceneHwe), rpellHN KOMAHAU Ha CeH30pU Ha KOCMUYecKa
cosasnka [IMckosbpu, NpekbCBAHE HA PAAUO CUMHANU, 3aryba Ha AOCTBM A0 CABbTHULU



Oxktomspu-Hoemspu 2003

Bypara XenoywH - cepua ot cunHu cvbUTUS

28/29 oktomepu

N36yxBaHe: X17/X10

KopoHanHa maca: 2459 km/s/2029 km/s

FeomarHUTHa 6ypa:  -350 nT/-383 nT

EHepreTuuHun yactuum: 29 500 pfu/>10000 pfu
(HaM-cUNHOTO cbbUTUE 3a CNBHYEB LUKDBN 23)

October 2003 _Dst (Final)

WDC for Geomagneflism, Kyolo
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Oxktomspu-Hoemspu 2003

Bypara XenoywH - cepua ot cunHu cvbUTUS

4 HoemBpU

N36yxeaHe: X28 (Nel ot HabnropeHUs)
KopoHanHa maca: 2657 km/s (Ne4)
"feomarHuTHa byps: -69 nT

EHepretuyHu yactuum: 353 pfu

November 2003 ~ Dst(Final)

WDC for Geomagnetism, Kyolo

(nT)

-100
-200 -

-300

-400 |

- 500

31

https://cdaw.gsfc.nasa.gov/CME_list

PO03/11,/04

KNS [em™ 57 sr7']
=

I

0.0 L n L L

200371 fo3 12:00 2003 /11 /04 12:00 2003/11,/05 12:00
CME Height—Time

3ENGRTH ' ' =

EEAST . =

ESOUTH J 3

— 2o EWEST ¢ ; =

2 205 4 =

= E ; =

3 E § ¢ . HoLO 3

= ! £ - — — - W20 3

E g {f &c ﬁ O R S P B 1 208

= : i —

oF/ . : . . A e Wa0 3
2003411 /03 12:00 2003711 /04 12:00 1200

GOES
1{)—\! T T
S17w8s NOBHSD S1EWE0
10 az
& HOBWS
=T 1 [0 T L Y e T T
I
= 107
i
T
e S1TWAE

1O—T ..............................................................................................................................................................
f=1-
107 . 3

2003711 /03

12:00

200311 /04

2003/11,/05

%00



7/10 Hoemspu 2004

https://cdaw.gsfc.nasa.gov/CME_list

N36yxBaHe: X2.0/X2.5

2004/11/10

KopoHanHa maca: 1759 km/s/3387 km/s (Nel)

FeomarHuTHa byps: -374 nT/-263 nT
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.. .B 3aKJsikoveHue

v' B 70% oT BpemeTo ce Habnroaasa ymepeHa ClibHYeBa aKTUBHOCT

v 10-15% - Benukmn makcmmymm
PSABK (PeHOMeH, He e CUTYPHO AANU Ca LIUKITUYHU

v 15-20% - BeNUMKU MUHUMYMU

TUNUYHU, PAABK PeHOMEH, Ha4YMH Ha paboTa Ha CNbHYeBOTO AMHAMO, pe3ynTaTt
oT xaoTudeH npouec 3a 2000-2400 roauHu,

no-kbcu (80) u no-abvnru (160 roguwHU) MuHUMYMU

v’ N3byxsaHe <> KopoHanHa maca <> NeomarHuTHa bypsa <> EHepreTUYHU Yactuum

#1859 (oueHKa): HAU-FONAMO <> CPABHUTENHO CUNHO <> HAU-FONSMa <> IUMNCBAT
— TPYAHOCT NpU NPOrHO3UpPaHe



