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CekyHAa



YTO Takoe cekyHaa?

CekyHOa ecmeb 8pems, pagHoe 9 192 631 770 nepuodam uU3/y4YeHus,
coomeemcmayrouje2o nepexody Mexcoy 08yMs C8ePXMOHKUMU YPOBHAMU
OCHOBHO20 COCMOAHUA amoMa ye3ud-133.

Xlll TeHepanvHaA KOH$epeHyUsa no mepam u eecam, 1967 200

CekyHOa, cUMBO/ €, f8/19emcs eOUHUYel speMeHU; eé selu4UHa
ycmaHaesueaemcs pukcayuel YUucaeHH020 3HaYeHUS 4acmomel
C8EPXMOHKO20 pacujensieHus 0CHOBHO20 COCMOAHUA amoma ye3us-133
npu memnepamype 0 K pagHsiM 8 moyHocmu 9 192 631 770, ko20a oHa

suipadceHa eduHuyeli CU ¢!, umo sksusaneHmHo Iy,

XXIV leHepanvHaA kKoHpepeHyua no mepam u eecam, 2011 200



Kak XpaHNTCA Bpema?

UNIX-Bpemsa — KonmyecTBo CeKkyHz, npoLlejllee

c 01.01.1970 00:00:00 UTC (nouTtn)
Ecnv xpaHuTs B 32-6utHom uncne (ot -23' go 231 - 1), BpemeHa
6yayT ot 13.12.1901 20:45:52 UTC go 19.01.2038 03:14:07 UTC
(Nnpobnema 2038 roza)
Ecnn xpaHnTb B 64-6UTHOM YKnce, NepenosiHeHne CIy4YnTCs
04.12.292277026596 15:30:08 UTC

B Windows BpeMa XpaHWUTCS No-pasHOMY.

Hanpumep, FILETIME — KonnyecTBo coTeH HaHocekyHz (1077 cekyHAbl)

c 01.01.1601 00:00:00 UTC. (XpaHnTCAa B 64-6UTHOM TuMe

1N nepenonHuTca B 30828 roay.)



CekyHaa

CMHXPOHM3aUMA BpeMeH



Network Time Protocol (NTP)

NepapXxnyHbln
YunTbiBaeT
CKOPOCTb
nepesauyu
JIAHHbIX MO CeTn
[Mpn paboTe
yepes NMHTepHeT
MOXeT AOCTUraThb
TouHOoCTK 10 MC



XpaHeHre BpemeHy B NTP

OTtcuuntbiBaetca ot 01.01.1900 00:00:00 UTC
64 6uTa: 32 ANA Konm4yecTBa CekyHa + 32 Ana ApO6HbIX
aoneu
NepenonHseTca kaxable 232 cekyHAbl (= 136 neT), Tak yuTo
HY>XHO

6o NprMepHO 3HaTb NpPaBUIbHOE BPEMS,

nnbo nepejaBaTb HOMEP 3MOXK,

60 NCNONb30BaTb boNbLUe 6UT



XBaTUT N 128 but?

The 64 bit value for the fraction is enough to resolve the amount of time it takes
a photon to pass an electron at the speed of light. The 64 bit second value

is enough to provide unambiguous time representation until the universe goes
dim.

David L. Mills, NTP designer

64-6UumH020 YuC1a 0415 OpobHOU Yacmu 00CMAMOYHO 015 XPAHeHUA
8peMeHU, 30 Komopoe GoOMoH Ha CKOpOCMU ceema npeodosiegaem 3/eKMmpoH.
64-6UmHO020 YuC1a 04151 KOAUYeCcmaea cekyHo xeamum 0/151 00HO3HOYHO20
npedcmassieHUs1 epeMeHuU 00 Mmo2o0 MOMeHmMa, Ko2oa BcesieHHas nomyckHeem.

A3eud Munnc, paspa6omuyux NTP



CekyHaa

BNCOKOCHas CekyHAa



BMCOKOCHAasA CekyHAa: YTo 3707

CKOPOCTb BpaLLleHns 3eM/1i BOKPYr CBOEN oK
HenoCTOsAHHA

JlobaBnsaeTtcsa nnuv ygansetca B noc/ieHUN AeHb NOHS
NN gekabps

BpalieHune yckopunocb — yaansetca 23:59:59 UTC
(oTpuuaTtenbHasa), 3aMeannnocb — AobaBideTcs
23:59:60 UTC (nonoxumtenbHas)

C 1972 roga 66110 26 NONOXUTENbHbIX (MOCAEeAHASN —
30.06.2015), oTpruyaTtesnibHbIX He 6bIS10



KTO BBOANT?

LleHTp opueHTauum 3emnm MexayHapoLHOW CnyXobl
BpaLleHua 3emnwn (Earth Orientation Center of the
International Earth Rotation and reference System Service)

Kaxxable 6 MecsLeB BbIMyCcKaeTca 6ro1neTeHb
C HPOPMaLMeEN O TOM, XAATb /I BUCOKOCHOW CeKYHAbI



https://hpiers.obspm.fr/eoppc/bul/bulc/

To authorities responsible for the measurement and distribution
of time

UTC TIME STEP
on the 15t of July 2015

A positive leap second will be introduced at the end of June 2015.
The sequence of dates of the UTC second markers will be:

2015 June 30, 23h 59m 59s
2015 June 30, 23h 59m 60s
2015 July 1, oh ©Om ©Os



B uém xe npobnema?

UNIX-Bpems He yunTbiBaeT BUCOKOCHbIE CeKYHAbI:
30.06.2015 23:59:59.0 UTC — 1435708799.0
30.06.2015 23:59:59.5 UTC — 1435708799.5
30.06.2015 23:59:60.0 UTC — 1435708800.0
30.06.2015 23:59:60.5 UTC — 1435708800.5
01.07.2015 00:00:00.0 UTC — 1435708800.0
01.07.2015 00:00:00.5 UTC — 1435708800.5
01.07.2015 00:00:01.0 UTC — 1435708801.0

CKayoK Ha CekyHAy MOXeT 0Ka3aTbCA KPUTUYHbIM.

Kak 6bITb?




BMCOKOCHagA cekyHAa 1 NTP

NTP 3apaHee npeaynpexaaeT 0 BUCOKOCHOW CekyH/Ae,
4yTobbI Mexay 23:59:60 » 00:00:00 cncTtema 3aMopo3na
BpemM4

N BCE byzeT XxopoLLo?

switch (time_state) {

case TIME_INS:

Earl/l :( timekeeping_leap_insert(-1);

. time_state = TIME_OOP;
[TocTpagann Mozilla, =} kern_noTice

. “"Clock: inserting leap second ”
Reddlt, Foursquare, "23:59:6@ UTC\n") ;
. hrtimer_add_expires_ns(&leap_timer, NSEC_PER_SEC);
Llnkedln, Amazon... res = HRTIMER_RESTART;
break;

}

N KR ICE R



BrcokocHaa cekyHaa 1 Google

B npeaaseprivi BUCOKOCHOW CeKYHAbI MOXHO
3aMe//IITb BpeM4

He bypeTt ckauka BpemMeHwU

Kaxzgasa cekyHAa pacTarvBaeTcs COBCEM UYTb-UyTb


http://googleblog.blogspot.co.uk/2011/09/time-technology-and-leaping-seconds.html

Hac






IcTopua Yaca

ApeBHue Npeuma n Pum: yac — 1/12 yactb
BpeMeHn Mmexay Bocxogom (0) n 3akatom (12).
Houb Aennnacb Ha 4 CTpaXu

BaBuUNOH: yac — 1/24 yactb CyTOK, OTCUET

OT paccsBeTa

CpeaHeBekoBaa NTanusa: yac — 1/24 4acTb CyTOK,
OTCYEeT OT 3aKaTa (3ayem?)



/[leHb 1 HOUb

am. (ante meridiem) v pm. (post meridiem)
TannaHa:
01-06 — paHHee yTpoO

0/7-12 — yTpo
13-18 — AeHb
19-24 — HOUb

00-23



/leHb 1 HouYb B [lpeBHeun Pycu

B 3aBUCMMOCTI OT BpeMeHu roZia pasaimyanoch
KOJINYeCTBO AHEeBHbIX 1 HOUYHbIX YacoB

[leHb HayMHaNCa He3a40/1ro 40 BOCX04a CO/HLA
Hanpumep, ¢ 7 no 22 aBrycta nepsbI

M3 14 fAHeBHbIX YacoB HaunHaicAa B 4:21, a nepBbIN
13 10 HOUHbLIX — B 18:21

C 27 Hos6pa no 1 aHBap4a geHb ¢ 8:30 go 15:30



http://www.russiancity.ru/books/b40.htm#c27

Hac

UacoBble NoAcCa
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HacoBble Modca

CYyTKW Yy KaXXZ0ro cBou

AdraHuctaH, NpaH: UTC+4:30

NHana: UTC+5:30

BeHecyana: UTC-4:30

Henan: UTC+5:45

HOkna (AscTtpanuga): UTC+8:45

Apxnnenar Yatem (HoBaga 3enaHausa): UTC+12:45
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KakK BbIrNaaaT
4aCOBble MoACa
B AHTapKTMAEe?
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JleTHee 1 3MMHee BpeM4



JleTHee 1 3MHee BpemM4d: 3a4em?

CerogHs:
Bocxoa B 04:24:15
3akaT B 20:15:52
22 pexkabpa 2015 roaa:
Bocxo/ B 08:58:09
3akaTt B 15:27:20
ltogn 06bIvHO paboTtatoT ¢ 10 Ao 19, a 3eHUT B 12



Onate ABCTpanu4...

YacoBou nosc

3mon NleTom

Australia/Lord_Howe

UTC+10:30 UTC+11

Antarctica/Macquarie

UTC+11

Australia/Hobart, Australia/Currie,

Australia/Melbourne, Australia/Sydney

UTC+10 UTC+11

Australia/Broken_Hill, Australia/Adelaide

UTC+09:30 UTC+10:30

Australia/Brisbane, Australia/Lindeman UTC+10
Australia/Darwin UTC+09:30
Australia/Perth UTC+08
Australia/Eucla UTC+08:45
Pacific/Norfolk UTC+11:30



bblBaeT 1 MHTepecHee

MapoKkKOo nepeBoAnT Yacbl Ha BpeMa PamajaHa

2015:14.06 — 19.07
2016: 05.06 — 10.07
2017:21.05 — 02.07
2018:13.05—17.06
2019: 05.05 — 09.06
2020: 19.04 — 24.05
2021:11.04 — 16.05



Hac

CMeHa 4YacoBbIX MOACOB



3ayemMm MeHdIThb
4AaCOBbIe Mogca?



4TO0ObI TyylLle XUTb

27.03.2011 B Poccnm oTMeHEH nepexos Ha neTHee
BpemMs n ob6paTHO

26.10.2014 vacoBown nosc Europe/Moscow
nepewen c UTC+4 Ha UTC+3



4T00bI ObI1O YA0OOHEe

B 2011 roay Bnact Tokenay npuHAAW peLleHre nepenTiu
c UTC-11 Ha eanHoe HoBO3enaHackoe Bpema UTC+13.
30 fekabpsa NpULLIOCL OTMEHUTL (

BBeaeHve gekpetHoro spemeHu B CCCP ¢ 1919 roga:
Europe/Moscow: UTC+2:31:19 — UTC+3
Asia/Yekaterinburg: UTC+3:45:05 —- UTC+4
Asia/lrkutsk: UTC+6:57:05 — UTC+7



[10 MoOANTUYECKNM [MPUNYNHaAM

C 15 aBrycta CeBepHada Kopesa nepexoaut ¢ UTC+9
Ha UTC+8:30

SINOHCKUE MUAUMApUCMel COBEPUIUIU MAKOe

HenpocmumesisbHoOe npecmynseHue, Kak auueHue Kopeu eé
cobCcmeeHH020 8peMeHU, HapsAdy C NONbIMKAMU
pacmonmame ee UCMopur U Kyemypy, Hac4umeslearoujue
5 meica4 1em, U yHUYMOX UMb KOPEUCKYH HAYU

LJenmpansHoe menezpagHoe azeHmcmeo Kopeu



KaK BblYNCINTb
TOUHOE BPpemMa’



brHapHbIA MOWCK!

def fromutc(self, dt):

dt = dt.replace(tzinfo=None)

idx = max(@, bisect_right(self._utc_transition_times, dt) - 1)
inf = self._transition_infol[idx]

return (dt + inf[@]) .replace(tzinfo=self._tzinfos[inf])

def bisect_right(a, x, lo=@, hi=None):

while lo < hi:
mid = (lo+hi)//2
if x < almid]: hi = mid
else: lo = mid+1

return lo



Yacbl

tzdata



dopMaT AaHHbIX

Zone Europe/Moscow

:30:17 - LMT 1880

:30:17 - MMT 1916 Jul 3 # Moscow Mean Time
:31:19 Russia %S 1919 Jul 1 2:00

:00  Russia %s 1921 Oct

:00  Russia MSK/MSD 1922 Oct

100 - EET 1930 Jun 21

:00 Russia MSK/MSD 1991 Mar 31 2:00s
:00 Russia EE%sT 1992 Jan 19 2:00s
:00 Russia MSK/MSD 2011 Mar 27 2:00s
100 - MSK 2014 Oct 26 2:00s
100 - MSK

w B W N WDN W WDNDNDNMNDN



Srednekolymsk and Zyryanka are the most populous places amongst these districts,
but have very similar populations. In fact, Wikipedia currently lists them both as
having 3528 people, exactly 1668 males and 1860 females each! (Yikes!)

Assume this is a mistake, albeit an amusing one.

Looking at censuses, the populations of the two municipalities seem to have
fluctuated recently. Zyryanka was more populous than Srednekolymsk in the 1989
and 2002 censuses, but Srednekolymsk was more populous in the most recent
(2010) census, 3525 to 3170. (See pages 195 and 197 of

in Russian.) In addition, Srednekolymsk appears to be a much older
settlement and the population of Zyryanka seems to be declining.
Go with Srednekolymsk.


http://en.wikipedia.org/w/?title=Verkhnekolymsky_District&oldid=594378493
http://www.gks.ru/free_doc/new_site/perepis2010/croc/Documents/Vol1/pub-01-05.pdf
http://en.wikipedia.org/w/?title=Srednekolymsky_District&oldid=603435276

From Dave Cantor (2004-11-02):

Early this summer | had the occasion to visit the Mount
Washington Observatory weather station atop (of course!)
Mount Washington [, NH]... One of the staff members said that
the station was on Eastern Standard Time and didn’t change
their clocks for Daylight Saving ... so that their reports will
always have times which are 5 hours behind UTC.

Since Mount Washington has a climate all its own, | guess it
makes sense for it to have its own time as well.



From Paul Eggert (1999-03-31):

Shanks writes that Michigan started using standard time on 1885-09-18,
but Howse writes (pp 124-125, referring to Popular Astronomy, 1901-01)
that Detroit kept local time until 1900 when the City Council decreed that
clocks should be put back twenty-eight minutes to Central Standard Time.
Half the city obeyed, half refused. After considerable debate, the decision
was rescinded and the city reverted to Sun time. A derisive offer to erect

a sundial in front of the city hall was referred to the Committee on Sewers.
Then, in 1905, Central time was adopted by city vote.

This story is too entertaining to be false, so go with Howse over Shanks.



Martin Bruckmann (1996-02-29) reports via
Peter llieve

that Portugal is reverting to 0:00 by not
moving its clocks this spring.

The new Prime Minister was fed up with
getting up in the dark in the winter.



From Even Scharning (2013-10-25):

The scheduled end of DST in Libya on Friday,
October 25, 2013 was cancelled yesterday



http://www.libyaherald.com/2013/10/24/correction-no-time-change-tomorrow/

Yacbl

[lporpaMmMmcTCcKkme
TOHKOCTW



>>> from datetime import *

>>> from pytz import *

>>> tz = timezone('Europe/Moscow')

>>> tz.utcoffset(datetime(2015, 8, 9, 14, 9, 0))
datetime.timedelta (0, 10800)

>>> tz.utcoffset(datetime(2014, 8, 9, 14, 9, 0))

datetime.timedelta(0, 14400)



>>> from datetime import *
>>> from pytz import *
>>> tz = timezone('Europe/Moscow’)
>>> tz.utcoffset(datetime(2014, 10, 26, 1, 30, 0))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "C:\Python341\lib\site-packages\pytz-2015.4-
py3.4.egg\pytz\tzinfo.py", line 408, in utcoffset
File "C:\Python341\lib\site-packages\pytz-2015.4-
py3.4.egg\pytz\tzinfo.py", line 349, in localize

pytz.exceptions.AmbiguousTimeError: 2014-10-26 01:30:00



>>> tz.utcoffset(datetime(2011, 3, 27, 0, 0, 0))
datetime.timedelta(0, 10800)
>>> tz.utcoffset(datetime(2011, 3, 27, 10, 9, 0))
datetime.timedelta(0, 14400)
>>> tz.utcoffset(datetime(2011, 3, 27, 2, 30, 0))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "C:\Python341\1lib\site-packages\pytz-2015.4-
py3.4.egg\pytz\tzinfo.py", line 408, in utcoffset
File "C:\Python341\1lib\site-packages\pytz-2015.4-
py3.4.egg\pytz\tzinfo.py", line 327, in localize

pytz.exceptions.NonExistentTimeError: 2011-03-27 02:30:00



fleToncymcneHme

Pumckmni kaneHaapb



PUYMCKNIN KaneHaapb: Ha4vano

4o 700r. go H. 3.
10 mecaueB (MapT, anpesb, Maun, NKOHb, KBUHTU/b,

CeKCTUb, CEHTABPb, OKTABPbL, HOSA6PL, A4ekabpb), 304 AHA.
3aTeM 3UMHUIN Neproj «besBpeMeHbsA»

0450 r. go H. 3.
Mexay Aekabpém 1 mapTom AobaBuniv ¢eBpasb N AHBApPb,

cTtano 354/355 pHen



PUMCKMW KaneH4apb: pa3BuTHe

o 45r. po H. 3.

[TomeHAnn ¢peBpanb N AHBaAPb

YTO6bI BO3MECTUTb HeAOCTaTOK AHEeW B rojy, NHOr4a
Aobaenanun 13- mecau uHmepkaaapul (MepyedoHul) N3
22/23 pHen

HOrga BCE paBHO NpOMaxMBanncb, 1 MPUXOANNOCH
YAANATb NLLHME 7 AHeW U3 roAa

BNCOKOCHbIE roga CYUTAINCb HEeCHACTIMBBIMU, MO3TOMY
B TAXE/Ible BpeMeHa He BBOAW/INCL: HarnprMep, Ha BpemM4
BTOpoun nyHMYeCcKoun BOVIHbI



fleToncymcneHme

HOnnaHcKn KaneHaapb



FONMAHCKI KaNeHJapb: BBeAeHMe

BeegéH HOnvem Llesapem c 45 1. Ao H. 3.
Hy>XHO 6b1/10 BO3MECTUTb pasHuLYy 13-3a NPOMaBLX BUCOKOCHbIX eT

Mecsay / Fop, 47 po H.3. 46 A0 H. 3. Mecsay / Fop, 47 pOoH.3. 46 A0 H.3.
fluBapb 29 29 CekcTtunb 29 29
deBpanb 28 24 CeHTA6pL 29 29
WHTepkanapuiu 27 OKTA6pbL 31 31
MapT 31 31 Hos6pb 29 29
Anpenb 29 29 * 33
Mai 31 31 * 34
NioHb 29 29 Aexkabpb 29 29

KBUHTUNDL 31 31 Bcero 355 445



FONMAHCKUI KaneHaapb: pasBuTue

C45r. Ao H. 3. J/IHbI MecALEeB POBHO Takume, Kak cemyac
C 8 r. H. 3. /110600 roa, Aensawmincs Ha 4, BACOKOCHbIN
[lepes 3TUM BNCOKOCHbIMIK bbln 45 (?), 42, 39, ..., 9 IT.

[10 H. 3.

BMcoKoCHbIe roga mexay 9 r. 40 H. 3. 1 8 T. H. 3. 6bI/U
OTMEeHeHbIl MMNepaTopoM ABryCcToMm

KBVUHTUIb N CEKCTUIb Ha3Banu NKIEM 1 aBrycTom



FONMAHCKU KaneHaapb: NpobaemMbl

3a Kaxable 128 neT HakanamBanacb ownbKa B 1 AeHb
Hy>XHO OblN10 NHOTAa He des1amb o, BUCOKOCHbLIM
PeweHre: BBegeHMe [ puropmaHckoro (CoppeMeHHoro)
KaneHaaps

A eLé HY>KHO 6bI/10 BbIKUHYTL 10 AHEW, YTOOb
HMUBENNPOBAaTb HAKOM/JIEHHYH OLLMNOKY...



fleToncymcneHme

[ pUropriaHckmni KkaneHaapb



[ pUropraHck KaneHaapb

BeenéH lManow Npuropuem Xlll 24 ¢pespansa 1582 roga
13 400 neT 97 — BUCOKOCHbIe
04 BVICOKOCHbIW, eC/Ii ero HOMep:
6o agenntca Ha 4 n He gennTtca Ha 100,
nneo aenntcs Ha 400
TakumM 06pa3oM AsIMHa TPOMKMYECKOro roga rnpmnoarxeHa Ynciom
365°7/400 = 365,2425
B XIX Beke 661710 NpeanoXXeHOo nepenT K 969 BUCOKOCHbLIM rofaM 3a
4000 neT: 3657%%/ 400 = 365,242225 6511Ke K npasge. Toraa HyxHo

6b1710 6bl HE CYNTaTb BUCOKOCHLIMY ro/a, HOMEP KOTOPbIX AeNNTCH Ha
4000



[lepexoa ¢ HOnmaHCKoro

CorsiacHo nanckomy éunnto, 3a 4 oktabpa 1582
roga AO/KHO 6bIN0 cnegoBaTh 15 okTa6pS
Cpa3sy nepewnun tanng, lNonbula, MNoptyranus
n NcnaHms

Yem 60bLLE TOPMO3UIM C MepexosoM, TeEM
6o/bLUe JHeW HYXXHO Obl/10 BbIKNAbIBATb



[lepexos ¢ KONMaHCKOro

bonrapusa: 31.03.1916 — 14.04.1916

boremuna n Mopasuga: 06.01.1584 — 17.01.1584
AaHuna n Hopserua: 18.02.1700 — 01.03.1700
Poccna: 31.01.1918 — 14.02.1918
BennkobputaHua n konoHumn: 02.09.1752 —
14.09.1752



[lepexos ¢ KONraHCKoro B AHMNM

C Xl Beka roa B AHIINM HaunHanca 25 mapTa
Hanpumep, cnegyrowmmn geHb nocne 24.03.1675 — aT10
25.03.1676, n 310 HOpMA!

Ho B 'pnropriaHckom rog oba3ateibHO HaUMHaEeTCH

1 AHBap4

Kak nepexoanTb?

B 1751 roay 6b110 BCcero 282 aHs: ¢ 25 mapTa no

31 pekabps



[lepexoa ¢ KOnraHCKOro B HopBermm

Pewwnnn B 1700-1740 rr. oTMEHUTb BCe BMCOKOCHbIe rola

11 AHEen BbIKUHYNUCL 6bl nocTteneHHO, ¢ 01.03.1740 nonyunnu 6ol
[pUropriaHckuii KaneHaapb

A B npouecce 6b110 6bl HEMOHATHO YTO :)

1700 r. caenann HeBNCOKOCHbIM

1704 n 1708 rr. c1y4aliHo 0Kasanncb BUCOKOCHbBIMU

[Monyynnock, UTo KaneHgapb HY KOMaHCKUiA, HX TpPUropriaHCcKnii
ONOMHUNNCL, peLunnm BepHyTbCA K KONMaHCKoMy

1712 r. oCTaBUAN BUCOKOCHbIM, 11 3a04H0 fob6aBunun 30 peBpansd
B ntore kak y Bcex: 17.02.1753 — 01.03.1753



fleToncymcneHme

Apyrmne kaneHaapw



EBpenckmnm kaneHaapb

B ob6bluHOM roay ot 353 go 355 gHewn

B BUCOKOCHOM — 0T 383 A0 385 (INLWHWMIA Mecsiu)
"0/l BUCOKOCHbIW, ec/i OCTaToK OT geneHmsa Ha 19
naBeH 0, 3,6, 8,11, 14unnn 17

[0/,a HYMEepPYHOTCH OT COTBOPEHUA MMpa (cendac

5775-1)




Icnamcknii KaneHaaphb

JIYHHbBIN

HoBbIN MecAal, HauMHaeTCq, Kak TO/IbKO
CTAaHOBUTCA BMAEH MoJlyMecsiL, Nocsie HOBOJIYHUS
[04 KOpoue 06bIYHOro, B HEM 12%29,53 = 354,36
AHe

Centvac 1436 rog



