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Hamnpasnenue noaroToBKH:
03.06.01 — ®uzuka 1 aCTPOHOMHUSA
Hanpasnensoct (mpodunn):

01.03.02 — Acmpoghusura u 36e30Has ACMPOHOMUS
01.04.01 — Ilpubopwr u MemoOsl IKCHePUMEHMANLHOT PU3UKU
01.04.02 — Teopemuueckas guzuxa
01.04.05 — Onmuxa
01.04.07 — Quzura KOHOEHCUPOBAHHO20 COCMOAHUS
01.04.08 — Duzuxa niazmwl
01.04.16 —Duzuxa amomHo20 A0pa u dNeMEHMAPHBIX YACTUY

01.04.20 — Duzura ny4xoe 3apsadiceHHbIX YACMUY U YCKOPUMENbHAS. MeXHUKA
01.04.21 — Jlazepuas dhuzuxa
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ITacnopT (poHIA2 OLIEHOYHBIX CPEICTB

1o qucuunanie « MHOCTPAHHBIN A3BIK»

No | Kontponupyembie nunak- | Koa koHTponupyemoit | HamMeHoBaHME OLIEHOYHOTO CPEi-
/Tl | THYECKUE €TMHUIIBI KOMIIETEHIINHU CTBa
1. | Honsrue nayunoro ¢pynk- | YK -3 Texyuuii KOHTPOJIB™:
LUOHAJIILHOTO CTWJISA, €TO e  (hpOHTAILHBINA YCTHBIN OIPOC,
JEKCUKO-TpaMMaTuyeckue | ['0TOBHOCTB yuacTBO- YCTHBIII IEPEBOJI C JIUCTA CTaThU
Y CTUJIMCTHYECKUE OCO- BaTh B paboTe poc- 10 HAYYHO# CIIeNaIbHOCTH,
OEeHHOCTH CUWCKHX U MEXKJyHa- HayyHas Oecesa, JOKJIa, na-
POIHBIX UCCIENOBA- HeJIbHOE 00CYKICHUE
TEJIbCKUX KOJUIEKTHU-
BOB IO PCIICHHUIO ®  BLINIOJIHCHHUEC ITMCbMCHHBIX TC-
Hay4YHBIX 1 HAYy4YHO- CTOBBIX 3aJaHNH, TCKYIINX KOH-
00pa30BaTENbHbIX 3a- TPOJIbHBIX PaboT, CaMOCTOSI-
oad. TCJIbHasA pa60Ta HaJa KOHCIICK-
TOM CTaTbu
YK-4
[IpomMexyTOUHbII KOHTPOIB™:
T OTOBHOCTEL MCIOJb- L4 BBITIOJTHCHUE UTOTOBOM KOH-
30BaTh COBPEMEHHBIE TPOIBHOH PaboTEI
MCTOIH)IUI/I TCXHOIIOTHH L4 IIOATOTOBKA ITMCbMCHHOI'O IIC-
HayYHOW KOMMYHHUKa- pesoa
LMY Ha rocynap-
CTBCHHOM 1 MHO- L4 HarmmcaHue peq)epaTa
CTPaHHOM SI3BbIKa
[IpomexyTouHas arrectanus™* -
9K3aMeH
2. Buibl Hay4HBIX TEKCTOB, VK -3, YK-4 Texyiuit KOHTPOIJIB™:
HUX CTPYKTYypa e (poHTaNBHBII yCTHBIN ompoc,
YCTHBIN NIEPEBOJ] C JIUCTA CTaThU
AynupoBaHHE HayYHBIX 10 HAYYHOM CIIennaIbHOCTH,
TEKCTOB M MOJATOTOBJIEH- Hay4Has Oecela, JoKIa
Hasi / HeTIOArOTOBIICHHAS
peqb o BBIITIOJTHEHUEC ITMCBbMCHHBIX TC-
CTOBBIX 3aJaHUHU, TCKYIIUX KOH-
TPOJIBHBIX pa60T, CaMOCTOs-
TCJIbHas pa60Ta HaJa KOHCIICK-
TOM CTaTbH
IIpomexyTOUHBIH KOHTPOJIb™:
o BBITIOJITHCHUE UTOTOBOM KOH-
TPOJIBHOM pabOTHI
o IIOATrOTOBKA ITMCBbMCHHOI'O IIC-
peBoza
3. | Pabora Hax Temoii co6- YK-3, YK-4 [TpoMexyTOUHBII KOHTPOIB™ - 3a-
CTBEHHOTO HCCJeI0BaHUS, uTa pedepara
aHaJIN3 UMEIOIINXCS 110
TE€ME Hay4YHbIX JIaHHBIX. [Ipomexxyrounas arrectarus™** -
9K3aMeH

*Kommenmapuii kK munam u ¢popmam KOHmpons

Tekywguii Kommpons — 3TO TPOBEpKAa YCBOEHHUS Y4eOHOro Marepuaia, peryisipHO
OCYIIECTBIIIEMass Ha MPOTSKEHUHM BCEro IMepHofa OCBOCHHME AMCHMILIMHBI B (OpMe TEKYIIHUX
KOHTPOJIbHBIX 33JaHUM, BBIMOJIHAEMbIX 00yJarolIMMHCS B paMKaX MPAaKTUYECKUX 3aHATHH, HapsAdy



C MPOBEICHUEM Pa3IMYHOrO poja Oecell, KOJUIOKBUYMOB, NIPE3EHTALINH.

Ilpomesccymounwviit Kormponvs TPOBOAUTCA TOCIE 3aBEPUICHUS M3Y4YEHUs OIHOW WU
HECKOJIbKUX y4EOHBIX TEM, a TAKXKe B KOHIIE YydeOHOro Kypca. OCylIecTBIseTCS B BUAC:

a) TPOMEXYTOUHBIX KOHTPOJBHBIX paboT (TpM B TEYEHHE Kypca); BCE BapHaHThI
yHU(UIUPOBAaHBl 1O TpaMMaTHYECKMM TeMaM B COOTBETCTBUHM ¢ Paboueil mnporpammont
IUCUUIUIMHBL «ITHOCTpaHHBIHN SI3BIK»;

0) IpoBEepKH BHEAYAUTOPHOTO YTEHHSI JIUTEPATYPHI IO HAYyYHOW HAIPaBICHHOCTH acllMpaHTa
(300 000 rmeyaTHBIX 3HAKOB);

B) IIMCBMEHHOIO IepeBoJa TEKCTa IO HAy4yHOM HampaBieHHocTu acnupanrta (15 000
IIEYaTHBIX 3HAKOB);

r) pedepara o HaAyYHOH HANPABICHHOCTH ACMIUPAHTa, HAMCAHHOTO Ha PYCCKOM SI3bIKE, Ha
OCHOBE IIPOYUTAHHOM Ha MHOCTPAHHOM SI3bIKE JIUTEeparypsl (He MeHee 50 cTpaHul] OpUTMHAIBHOTO
TEKCTOBOI'0 Marepuasia) o0muM o0beMoM 15 CTpaHuIl IEYaTHOrO TEKCTA.

**Kommenmapuii Kk ¢hopme npomedscymoyHou ammecmayuu

Ilpomescymounas ammecmayus — 3TO OLEHKA COBOKYITHOCTH 3HAHUH, YMEHHIA, HABBIKOB
[0 JUCLUIUIMHE B 11€J0M B (hopMe 3K3aMeHa 10 HHOCTPAHHOMY SI3bIKY.
CTpyKTypa 3K3aMeHa 10 HHOCTPAHHOMY SI3BIKY:

1. UteHne 1 NMCbMEHHBIN NepEeBO OPUTHMHAIBHOIO TEKCTA M0 MIUPOKON CHEeUaIbHOCTH
acnipanTa o0bemMoM 3000 redaTHbIX 3HAKOB C MHOCTPAHHOTI'O S3bIKA HA PYCCKUH S3bIK 3a 60 MUHYT.
Pazpemaercs moabp30BaThCs CIOBapEM.

2. VYcrHBIE mepeBox C JducTa 0e3 TOATOTOBKM W 0€3 WCIOJNBb30BaHHS CIIOBaps
OPUTMHAJIBHOTO TEKCTA IO MIUPOKOM CHEeNHaibHOCTH acnupaHTa oobeMoM He Ooneel 000 nmeyaTHbIX
3HAKOB C HHOCTPAHHOTO SI3bIKA Ha PYCCKHUH S3BIK.

3. VYcrHoe pedepupoBaHME€ HAa HHOCTPAHHOM S3bIKE OOILICHAYYHOIO WJIM Hay4yHO-
nonynsipHoro tekcra oobemoM 2000 medaTHBIX 3HAKOB O€3 MCIONIb30BaHUsS cioBaps. Bpems Ha
noarotoBky — 10-15 munyT.

4. Becena Ha MTHOCTPAHHOM SI3BIKE HAa TEMBbI, CBSI3aHHBIC C HAIIPABJICHHOCTHIO M HAYYHOMH
paboToii acniupaHTa.

OKCTepHBI W aCHHUPAHTHI, HE OOydYaBIIMECS B TPYINIAX, JIOIYCKAIOTCS K dK3aMEHY MOCIe
MIPOXOXKJICHHSI ITPOLETyphl OTYUYEHHS I0IyCKa, KOTOpasi BKIIOYAeT:

1. mpoBepKy MUCHMEHHOTO TEPEBO/Ia TEKCTa TI0 HayYHOUW HaIrpaBlIeHHOCTH acriupanTa (15
000 3HaKoB);

2. mpoBepKy pedepara o HayqHON HalpaBIeHHOCTH aclMpPaHTa;

3. TecTHpOBaHHE, KOTOPOE COCTOUT M3 CJIEAYIOIIMX O3TaloB: a) BHIOOpOYHAs yCTHas
MpOBEpKa MepeBoja Ha PYCCKUN SI3BIK OPUTHMHAIBHOTO HAyYHOTO TEKCTa IO CHENUATbHOCTH; 0)
NePEeBOJ] Ha PYCCKUI A3bIK (hparMEHTOB HAyYHOT'O TEKCTa, COJIEpIKAIUX TpaMMaTUYECKUE SIBICHNU,
XapakTepHble U1 HaydyHOM JuTeparyphl (TEKCThl M TecThl U3 (OHAOB Kadeapsl); B) Oecena mo
HAyYHO! HalpaBJIEHHOCTH aCIUpaHTa (IKCTEPHA).

O000meHHbIe KPUTEPUH OLICHKH Pe3yJIbTATOB MPOMEKYTOYHOM aTTecTaluu

Yoenvnuiii 6ec napamemposé npu vleéedeHuu 0ouyell OYeHKu:

1. IIpaBMJIbHOCTH IOHMMAHUS U MOJIHOTA pacKpbITus TeMbI (40 %).

2. Bnagenue TepMUHOIOTMYECKUM alapaToM, TOYHOCTh U HayqHOCTh u3noxeHus (30 %).

3. JIornuHOCTb U apryMEHTUPOBAHHOCTH (15 %).

4. BnageHue JeKCUKO-TpaMMaTHYeCKUMH KaTEeropusMHU afiekBaTHOro nepesoja (15 %).

Pesynprarsl JK3aMeEHa OIIpEAETAIOTCS OLICHKaMH «OTIIUYHOY, «XOpOLIO»,
«YIOBIIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIIBLHO.

Tucvmennvlii u ycmuwiii nepegoo

«OTIUYHO» — TIEPEBOJ| MOJIHBIM, Oe3 MPOMYCKOB M MPOU3BOJBHBIX COKpAIIEHHH TeKcTa
OpUTMHAJIa, HE COACPKUT (PAKTUUECKHX OIIMOOK. TepMHMHOJOTHS HMCIOJIb30BaHAa MPAaBUIBHO M
enrHooOpa3Ho. [lepeBoa COOTBETCTBYET HAaydHOMY CTUIIIO H3JIOKEHHUS. AJIEKBATHO IE€pEeIaHbl



KyAbTYpHbIE W (YHKIHOHAIBHBIC IMapaMEeTPbl HMCXOMHOTO TeKCTa. JlOMmycKaroTCs HEKOTOpbhIe
MOTPEIIHOCTH B JOpME MPeIbIBICHUS MEPEBOIA.

«XOpOIIIO» — TMEpPeBOJ TOJIHBIM, 0€3 MPOIMYCKOB M COKpAIIEHUW TEKCTa OpUTHHAJIA,
JIOTyCKaeTcs ofHa (paKTU4ecKasi OlMOKa, MPU YCIOBUU OTCYTCTBUSI MOTEpU UH(POPMAIIUU B IPYTHUX
¢dparmenTax Tekcra. MIMEIOTCS HECYIIECTBEHHBIE TTOTPEITHOCTH B MCIIOJIb30BAHUN TEPMUHOJIOTHHU.
[lepeBoa B AOCTAaTOYHON CTENEHH COOTBETCTBYET CHCTEMHO-SI3BIKOBBIM HOPMaM U CTUJIIO S3bIKa
nepeBoa. KynerypHble u (DyHKIIMOHATIBHBIC TTAPAMETPhI HCXOIHOTO TEKCTa MepeiaHbl B OCHOBHOM
asiekBaTHO. [lomyckaroTcs HEeKOTOpbIe HapyIIeHUs B (hopMe MpeabsIBICHUS [IepeBOa.

«YIIOBJIETBOPUTETLHO» — TIEPEBOJl CONEPKUT HEKoTopble ¢akTuueckue omudku. He
COOJIIOZICH PUHLIUIT €IMHO00pa3usl IpU MepeBojie HayuyHOU TepMuHoIoruu. Hapymiens! cucteMHo-
SI3BIKOBBIC HOPMBI M CTWJIb SI3bIKa TepeBoja. Mmerorcs HapymieHuss B (opMe TPeabsSBICHUS
nepeBoa.

«HEYIOBJICTBOPUTEIHLHO» — TIEPEBOJ COACPKUT MHOTO (hakTHdecKux omubOok. Hapymena
MOJTHOTA TEPEeBOJla, €r0 SKBUBAJICHTHOCTh M aJIeKBaTHOCTh. B mepeBojge rpy0o HapylleHBI
CUCTEMHO-SI3bIKOBEIC HOPMBI M CTHJIb SI3bIKa TepeBona. MMerorcs rpyObie HapylieHHus B ¢opme
MpeIbSBICHUS IIEPEBOAA.

Peghepuposanue

«OTIUYHO» — OCHOBHAs MH(pOpMAIUs M3BJICYCHA U3 TEKCTa C MAaKCUMAJIbHOW MOJHOTOW U
TOYHOCTBIO. OTCyTCTBYeT W30bITOUHAass WHGopManus. BbickazaHO COOCTBEHHOE OTHOIICHHE K
npobremMe, 0003HaYeHHOM B MpeiokeHHOH cTarhe. CooOIIeHNE XapaKTepU3yeTcsl TOTHYHOCTRIO U
apryMEHTUPOBAHHOCTHIO. OTCYTCTBYIOT OIIMOKH SI3BIKOBOTO XapakTepa.

«XOpOIIO» — OCHOBHAasi MH(OpMaLKMA W3BIIEUEHA U3 TEKCTa MOJIHO U TO4HO. OTCYyTCTBYyeT
n30bITouHass mHpopmanusa. BrickazaHO COOCTBEHHOE OTHOIIEHHE K TpobiiemMe, 0003HAYEHHOU B
MIPEAJIOKEHHON cTaThe. AJIEKBaTHasl peaklysl Ha JIOMOJHUTEIbHbIE BOIPOCHI Mpernoaasarens. Peub
MpaBUJIbHAsA, JOMMYCKAIOTCSl HE3HAYUTEIBHBIC OIIMOKH S3BIKOBOTO XapaKTepa.

«yIOBIETBOPUTENBHO» — OCHOBHAas uWHGOpMAIMs OTAeNeHAa OT BTOPOCTETICHHOM.
[TpucyrcTByeT m30bITOuHAsE nHPOpManus. PedeBas akTUBHOCTh aCIIMPaHTa HEBBICOKAsi, HO OTBETHI
Ha BONPOCHI MPENoAaBareliss JOCTaTOYHO OCO3HaHHbIE. Jlomyckaercs 3HAYUMTEIbHOE KOJIMYECTBO
OIUOOK S3BIKOBOTO XapaKTepa, He 3aTPYIHSIIONINX MOHUMAHNE U HE MCKAXAIOIUX CMBICTIA.

«HEYNOBJIETBOPUTENHHO» — HEyMEHHWE OTIACNUTh OCHOBHYI  HMH(OpPMALUIO  OT
BTOPOCTETICHHOM, MOMBITKH pedeprupoBaHusi CBOAATCS K BOCIIPOU3BEICHUIO TOTOBBIX MPEIIOKEHHUMA
n3 Tekcra. PeueBas akTMBHOCTh acnupaHTa HHU3Kas. Peakuuss Ha BONPOCH MpPEnoJaBaTelis
OTCYTCTBYET WJIM HeaJeKBaTHasl, 0OJIbIIOE KOJTUYECTBO OLIMOOK SA3BIKOBOTO XapaKTepa.

Beceoa na unocmpannom si3vike Ha membl, C643aHHbIE CO CNEYUATLHOCIBIO
U HayuHou pabomot acnupanma

«OTIIMYHO» — IIpaBUJIbHAA TIpaMOTHasA pe€yb, aJCKBATHBIC OTBETHI Ha BOIIPOCHI
npenogaBaTeiis.
«Xopomo» — IpaBWJIbHad TI'paMOTHad pC€db, aACKBAaTHAA pPCEaKOysad Ha BOIIPOCHI

npenogaBareiist ¢ HC3HAYUTCIbHBIM KOJIMYCCTBOM OIINOOK SI3LIKOBOTO XapakTepa.
«YyOOBJICTBOPUTECIIBHO» — HesnaunTeabHOE KOIUYECTBO OIIMOOK S3BIKOBOIO XapaxkTepa Mnpu
paccka3c o CcBoeH HaquOﬁ ACATCIIBHOCTHU, OTBCTBI Ha BOIIPOCHI IPENIOAaBaTCisi OCO3HAHHLIC, HO
p€UucBasd aKTUBHOCTh aCIIMPAaHTa HEBBICOKAI.
CHCYHOBJICTBOPUTCIILHO» — 0OJIBIIIOE KOJUYECTBO OIIMOOK SI3BIKOBOI'O XapakTepa, peakuuia
Ha BOIIPOCHI IMpe€TriogaBaTeiid OTCYTCTBYCT UJIM HECAACKBAaTHA.

HroroBass olEeHKa 3a 5K3aMEH CKJIAQJbIBA€TCSI M3 CYMMBl OILIEHOK, IIOJIyYEHHBIX 3a
MPOXOXKICHUE KaKJOW U3 (POpPM KOHTPOJIS, OAHAKO PEUIAlOIIMMU MPU BHICTABICHUHN (UHAIBHON
OLIEHKH SIBJISIIOTCSI PE3Y/bTaThl, MTOJIyYEHHBIE 3a MMCbMEHHBIN M YCTHBIN NEPEBOJ C HHOCTPAHHOIO
SI3bIKa HA PYCCKHI.



Ipunooicenue 1. Obpaszey mexyujeco KOHMPOIbHO2O 3A0AHUS
[lepeBenuTe crneayrone NpeaoKEHUS Ha PYCCKUM S3BIK.

1. Much attention is being given to international scientific contacts.

2. Questions of this nature are of interest both to programmers and to theoretically oriented
computer scientists.

3. We focus on a new crystal growth method.

4. There are a lot of palm trees in hot countries.

5. There have been one or two exceptions in this theory.

6. What is happening in the atmosphere at the moment?

7. The delegates wanted to know whether Professor G. would speak at the conference.

8. It was thought useful to publish their data.

9. It will be observed that the material contains many examples of this kind.

10. It is said of this man that he never passed a day of his life without reading.



Ipunooicenue 2. Obpaszey npomexcymouHol KOHMpOIbHOU pabonuvl
TekeT ISl MMCbMEHHOTO MePeBOIa HA PYCCKMH A3BIK

There is a need to develop reasonably accurate physical models of the solar atmosphere.
Modern instruments produce observables that currently outstrip our ability to model them from first
principles, with some exceptions. The solar photosphere has been modeled with success in recent
years. Some of this success was possible because the photosphere is relatively dense. In spite of
the obvious and enormous radiation losses, which prevent strict thermal equilibrium, local
themodynamic equilibrium (LTE) can be a rather accurate approximation describing the state of
the material. The high densities and pressures can maintain LTE in the atmosphere’s atoms and
molecules, even though the radiation field is decoupled significantly from the plasma. Using this
approximation, photospheric models can be constructed from first principles in one, two, and three
dimensions.

The solar corona presents entirely different conditions, in which source terms in the energy
equation remain entirely unknown, but where optically thin conditions greatly simplify the
calculation of the emitted spectrum. Sandwiched between photosphere and corona is the
chromosphere, a mostly neutral region below 104 K, where significant amounts of energy are
somehow deposited, and then radiated to space or are stored as latent heat of ionization of hydrogen
and helium atoms. Owing to these thermal effects, which act like a thermostat, the chromosphere
spans heights corresponding
typically to nine vertical pressure scale heights. Measured in this fashion, it is the thickest region of
the Sun’s atmosphere! As the densities drop further with height, and the hydrogen becomes almost
fully ionized, the thermostatic actions cannot prevent a rapid temperature increase, forming the
corona.

The Astrophysical Journal, 851:5 (8pp), 2017 December 10, p.1
2003 3nakoB ¢ npodenamu



Ipunoocenue 3. Obpasyvl IK3AMEHAYUOHHBIX MANEPUATLOB
TexcT U1l TUCHbMEHHOTIO MEPEeBOJA HA PYCCKUM A3BIK

There is a need to develop reasonably accurate physical models of the solar atmosphere. Modern
instruments produce observables that currently outstrip our ability to model them from first
principles, with some exceptions. The solar photosphere has been modeled with success in recent
years. Some of this success was possible because the photosphere is relatively dense. In spite of

the obvious and enormous radiation losses, which prevent strict thermal equilibrium, local
themodynamic equilibrium (LTE) can be a rather accurate approximation describing the state of

the material. The high densities and pressures can maintain LTE in the atmosphere’s atoms and
molecules, even though the radiation field is decoupled significantly from the plasma. Using this
approximation, photospheric models can be constructed from first principles in one, two, and three
dimensions.

The solar corona presents entirely different conditions, in which source terms in the energy equation
remain entirely unknown, but where optically thin conditions greatly simplify the calculation of the
emitted spectrum. Sandwiched between photosphere and corona is the chromosphere, a mostly
neutral region below 104 K, where significant amounts of energy are somehow deposited, and then
radiated to space or are stored as latent heat of ionization of hydrogen and helium atoms. Owing to
these thermal effects, which act like a thermostat, the chromosphere spans heights corresponding
typically to nine vertical pressure scale heights. Measured in this fashion, it is the thickest region of
the Sun’s atmosphere! As the densities drop further with height, and the hydrogen becomes almost
fully ionized, the thermostatic actions cannot prevent a rapid temperature increase, forming the
corona.

In making the transition in pressures from photosphere (>103 dyne cm-2) to corona (0.1 dyne
cm—2), the chromospheres loses 100 times more energy than does the overlying corona. It seems
clear that if we are to understand the solar corona, we must by necessity understand the
chromosphere.

Neither LTE nor optically thin conditions are valid in the chromosphere, and again we do not know
the nature of the dominant sources in the energy equation. This presents a major challenge to
modeling. Only recently have “advanced” 3D codes been developed, including some prescriptions
for dealing with non-LTE radiative transfer.

All of the observable regions of the solar atmosphere are pervaded by magnetic fields. The simplest
model of a magnetized plasma is magnetohydrodynamics (MHD). To produce meaningful models,
we therefore seek solutions to the coupled system of MHD equations and non-LTE radiative transfer
from the solar photosphere, through the chromosphere, and into the corona. Several methods are
available that address the non-LTE problems of most importance to the solar chromosphere, the
bulk of computational methods now being built upon the idea of “accelerated lambda iteration.”
This area has been reviewed by Hubeny (2003). Two general approaches exist. The first is by
linearization.

The Astrophysical Journal, 851:5 (8pp), 2017 December 10, p.1
3013 3HakoB ¢ mpoberaMu

TekcT nis YCTHOT'O II€PEBOJa C JIUCTA C HA p}/CCKI/Iﬁ SA3BIK

Magnetars are a small class of isolated neutron stars believed to be powered by the decay of their
strong internal magnetic fields. This characteristic induces very

peculiar observational properties of the class. Almost all magnetars have been observed to enter
bursting episodes. where they emit 10 s to 100 s of short (~0.1 s), bright ( — 10 10 37 41 erg), hard



X-ray bursts within the an of days to weeks. These episodes are usually accompanied by changes in
the spectral and temporal properties of the source persistent X-ray emission. The persistent X-ray
flux increases, occasionally by as many three orders of magnitude, and their spectra harden. The
shape of the pulse profile and the fraction of the pulsed flux change, while the source timing
properties vary either in the form of a glitch or as a more gradual change in the spindown rate. The
source properties recover to pre-outburst levels months to years later. Hence, observations of
magnetar outbursts are a key ingredient to understanding the physics behind these perplexing
sources.

The Astrophysical Journal, 851:17 (8pp), 2017 December 10, p.1
1037 3HaKoB ¢ mpobdeamMu

O0paser Tekcra st peeprupoBaHus HA HHOCTPAHHOM SI3BIKE

61 years of the atomic clock

At The National Physical Laboratory (NPL) in Great Britain, atomic clocks keep UK
national and international time ticking. In 2015, we celebrated 60 years since the world's first
caesium atomic clock was built at NPL - a landmark which has transformed global timekeeping.
Throughout human history, timekeeping has been based on the rotation of the Earth on its axis. But
the Earth's rotation is irregular and the solar day is gradually getting longer. Astronomical time
posed a problem: the length of a second was changing.

In 1955, Louis Essen and Jack Parry designed and built the world's first caesium atomic
clock at NPL in Teddington, transforming the way we measure and use time.

Today, the caesium fountain atomic clock at NPL can measure time to an accuracy of one
second in 158 million years. The next generation of atomic clocks, using laser-cooled trapped ions
or atoms, should achieve accuracies around 100 times better than the current best atomic clocks -
equivalent to gaining or losing no more than one second in the age of the universe.

The current atomic clock system at NPL is the basis of UK time and contributes to the
international time scale. Critical elements of the UK's infrastructure, from global communications
to satellite navigation, are underpinned by the stable and accurate time scale provided by atomic

clocks.

CormacoBaHo

[Tomo1IHUK TUpeKTOpa Mo paboTe ¢ MOJIOJIEKBIO Cenesnes JI.B.

3aM. HavaJIbHUKA OTJEJa aCIUPaHTyPbl 3ortos C./I.
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