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2.1. IlporpamMmma 3K3amMeHa.

[Iporpamma rocy1apCTBEHHOTO SK3aMEHa BKIIFOYAET B ceOs 3aaHMs TI0 TUCITUTIIMHAM,
OCBOCHHE KOTOPBIX UMEET OIpeIeIIsitolee 3HaUYeHUE 151 TPoPecCHOHATIbHON
KOMIIETEHIIUH BBIMMYCKHUKOB. [IporpamMmma sx3ameHa:

1. OcHOBBI Web-TporpaMMUpPOBaHUS

1.1 HTML. Ta6nuuyHas BepcTa

1.2 HTML. Co3nanue dhopm

1.3 CSS. ®opmatupoBaHue TecTa

1.4 CSS. bnouHnas BepcTka

2. Cuctemsbl nporpammupoBanus Python

2.1 Kinaccer B Python

2.2 OcHOBHBIE OMOJIMOTEKH )11 aHAIN3a JJaHHBIX, HacTpoiika IDE

2.3 Iloakmrouenue K 0a3e JaHHBIX

2.4 ITporpaMMHBI 1 MATEMAaTUYECKHUM aIllapar il aHan3a JaHHBIX

3. MammmnHoe 00y4YeHre U aHAIN3 JaHHBIX

3.1 EDA\Feature engineering

3.2 Knacrepuszanus

3.3 Knaccuduxanus

3.4 Perpeccus

3.5 UnTtepnperanus MoAeIeH MaIlTMHHOTO 00yYCeHUS

4. AHamm3 OOJIBIINX TEKCTOBBIX JAHHBIX U TEKCTOBBLINA ITOUCK

4.1 Seq2Seq Moy ¢ BHUIMaHUEM

4.2 Tpancpopmepsl

43 LLM

5. AJITOPUTMBI U CTPYKTYPBI TaHHBIX

5.1 Aaroput™msl

5.2 CTpyKTypbl JaHHBIX

5.3 [IporpaMmHBbIi 1 MATEMATUYECKUH anmnapar sl aHAIN3a TAHHBIX

6.0cHoBBI SQL

6.1 IIpoextupoBanue bJ|

6.2 Co3nanue CTpYKTyp B 0a3e JaHHBIX U HAITUCAHUE 3alPOCOB

6.3 UMnopT naHHbBIX U3 BHEIIHUX UCTOYHUKOB B b/ MS SQL

6.4 OcHOBBI pabOTHI C KOHCTPYKTOPOM TaOJIMII U KOMaH[ si3bika SQL
['ocyaapcTBeHHBIN SK3aMEH IPOBOJUTCS B COUETAHUM YCTHOM U MUCbMEHHOU (popM B
dhopmare cobeceoBaHUM.

I'ocynapcTBEHHBIN 3K3aMEH MPOBOJMUTCA B ABA 3TANA!

Ortan 1. TecTupoBaHKs U MTUCBMEHHOE PEIICHUE 3a1a4U.

Ortan 2. CobecemoBanue Mo pe3yabTaTaM BITIOIHEHUS MPAKTUYECKOTO 3a/I1aHMS.
[IpodeccronanbHast 06J1aCTh (IUCHUIUIMHBI) JIJIs1 TPAKTUUYECKUX 3aJaHUHN OTPEIeIIIeTCs
1o uroram TectTupoBanus. [IpopuabHBIM cunTaeTcs 001acTh (AUCITUIUIMHA), IO KOTOPOM
CTYJCHT UMeeT HauOOIbIITUI MPOIIEHT PaBUIIbLHBIX OTBETOB IO TeCTy. B ciydae
PaBHOMEPHOTO paclpeiesieHHs] MPOLIEHTa MPABUILHBIX OTBETOB CTYJICHT BhIOUpAET
pouib Ha CBOE YCMOTPEHHUE.

ITopsnok nmpoBeneHue dK3aMeHa:

- HayaJio 3Tana l. Bel1aya CTyJEHTY TECTOBOTO 3a/1aHus;



- POBEPKA TECTA M BbIJIaYa CTYJCHTY MPAKTHUYECKUX 3aJaHHI 11O TPO(eCcCHOHATEHOMN
obJsiacTu (TUCHUIUINHE);

- BBIMIOJIHEHHE CTYJICHTOM MPAKTUYECKIO 33/IaHUSI C UCIIOIb30BaHUE NIEPCOHATBHBIX
KOMITbIOTEPOB;

- BpeMsl BBITIOJIHEHUS 3aaHuii aTana 1 — He Oonee 1 vaca;

- BBIIIOJIHEHHOE NMPAKTUYECKOE 3aJaHUE CAAETCA KOMUCCHUU B BUJE: CKPUIITOB
(mporpamMMHBIX CLIEHApPHEB); KOJa Ha OyMa>KHOM HOCHUTEJIE.

- IEPEHOC MPOTPAMMHOTO CIIEHApHs Ha OyMa)KHBIN HOCHUTEIh U TIepeiada €ro KOMUCCHH.
OxonuaHue 3Tamna 2;

- IEpexXoA K dTaIry 2.

- 3a[UTa PEATU30BAHHOTO IPOTPAMMHOTO CIIEHAPUS U OTBETHI HA TEOPETUUECKHE
BOIpOCHI (He 0osee 10 MUHYT Ha CTYJICHTA).

- KOMUCCHEN MPOBEPSAIOTCS BHIMOJIHEHHBIE 3aJaHUS CTYJECHTOB U BBICTABJISETCS OLICHKA.
Bpewmst mpoBepku Bcex MpakTUUECKUX 3aJJaHUi K3aMeHyeMbIX — He Oosiee 1 yaca, a
CTYJCHTBI HAXOJATCSI BHE ayAUTOPUHU JI0 OKOHYAHUS POBEPKHU;

- OIJIAIIEHUE UTOTOBOr'O PEIICHHS] KOMUCCUU CTYIEHTaM B JIEHb IPOBEJICHUS DK3aMEHA.
Bo Bpemst sk3aMeHa pa3peniaeTcs Mojab30BaThCs:

- IOATOTOBJICHHBIM (DailyioM requirements.txt;

- MIOJITOTOBJICHHBIMU CAMOIIMCHBIMUA MOJIYJISIMU;

- KJIOHUPOBaTh peno3utopun github;

- UHCTPYMEHTaMHU UMIIOPTa U YCTAHOBKU OMOJIMOTEK U3 UHTEPHETA.

Bo Bpemst sk3aMeHa He pa3peniaeTcs:

- IMIIOPTUPOBATH OMOIMOTEKH MOTHOCTHIO BHIMOTHSIONINE 3a/I1aHMUS;

- ucnionp3oBath LLM ju1s perienus 3aagaum.

2.2. IlepevyeHb BONPOCOB, BBIHOCHMBIX HA IK3aMEH.

Ne Kon
Coaep:xanue KOMIETEeHUNH
n/n KOMIIETeHI[HH
1 2 3
1 | OIIK-2 CriocobeH MoHUMAaTh NPUHIMIIBI paObOThl COBPEMEHHBIX

MH(OPMALIMOHHBIX TEXHOJIOTHI U MPOTrPAMMHBIX CPEJICTB, B TOM YHCIIE
OTEUYECTBEHHOT'O MTPOU3BOJICTBA, U UCIIOJIB30BATh UX MPH PEIICHUN
3a/1a4 Tpo(eCcCHOHAILHON S TEHHOCTH;

2 | OIIK-3 CrniocobeH pemiate CTaHAAPTHBIE 3a]1a4d TPOPeCcCCHOHATBHON
JeSITeIbHOCTH Ha OCHOBE MH(POPMAIIMOHHOM 1 Oubmuorpaguueckoi
KyJbTYpBI C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI U ¢ yYETOM OCHOBHBIX TpeOoBaHMM HH(pOpMALIMOHHOM

0e30IMaCHOCTH;

3 OIIK-5 CniocobeH MHCTAITUPOBATh IPOTPAMMHOE U armapaTHOE o0ecredeHue
JUIst ”THQOPMAIIMOHHBIX ¥ aBTOMATH3UPOBAHHBIX CHCTEM;

4 | OIIK-8 Crnoco0eH pa3pabaTbIiBaTh aITOPUTMBI U IPOTPAMMBbl, IPUTOTHBIE IS
MIPAKTUYECKOT0 MPUMEHEHHS;

5 [1K-1 CniocobeH aHaM3upoBaTh OONBIIKE TAHHBIE C HCTIOIb30BaHUEM

CYILLIECTBYIOIEN B OpraHU3alMi METOA0JIOTMYECKON 1
TEXHOJIOTHYECKON HHPPACTPYKTYPHI;

6 |IIK-4 Crioco6eH BBIMOTHATH pabOThI U YIIPABIIATH pabOTaMU MO CO3/IaHUI0
(Mogudukanun) u conpoBoxaeHuto MC, aBToMaTu3nupyronux 3agadu
OPraHU3aIMOHHOI0 YIIPaBJICHHsI U OU3HEC-TIPOLIECCHI.

2.3. PekoMeHIanum 00y4aroumumMcst o moJAroToBKe K 3K3aMeHy.



Ne HaumenoBanue . IIpoBepsiembie
IlepeyeHb BONIPOCOB U 3aJaHUH
n/n AUCHHUILINHBI KOMIIeTeHIIHH

1 2 3 4

2.4. IlepeyeHb peKOMEHyeMOIl JIUTEPATYPHI

3. IlepeyeHb KOMIeTEHIUIl, KOTOpPble [O0JKHBI ObITH CHOPMHPOBAHBI Y
o0yyaromuxcs B pe3yJibTaTe 0CBOCHHS 00pa30BaTeJIbHOI MPOrpaMMBbl.

4. Kpurepum ouneHKH Ppe3yJbTATOB HTOrOBOM (roCcyIapCTBEHHOW HTOTOBO)
aTTecTaluM.

HUcnoanb
3yercst
npu
U3y4eH
u
JMCITUTT
JINHBI
(Moxyn
1)

1. | Pamxka, C. 0. Bcee
Python u https://e.lanbook.com/book/100905?category pk=1556&publis | pasaemnst
MAaIIuHHOC her__fk=1028&ysclid=lw60n980di451663507
oOy4eHue:
KpanHe
Heo0XoauM
oe rmocooue
o
HOBeEHIIIeH
npenckasar
eNbHOM
aHaJIUTHKE,
00s13aTeNbH
oe i
Oonee
I1yOOKOro
MMOHUMaHU
s
METO10JI0T
uu
MaITuHHOT
0
o0y4JeHus :
PYKOBOJCT
Bo / C.
Pamxka ;
MepeBos ¢
aHTJINICKO
ro A. B.
JloryHosa.
— Mockaa
: JIMK
IIpecc,

n | Haumenos | ABTop I'ox 1 MecTO N31aHuA.
\ aHue (b1) MecTo nocryna




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

HUcnons
3yercs
npu
H3y4eH
un
AMCLMIIT
JIMHBI
(Monya
1)

2017. —
418 c. —
ISBN 978-
5-97060-
409-0

ﬂmnnmpm
M, C.
OcBanBaem
APXUTEKTY
py
Transforme
r/C.
ﬁmnmﬂpm
M, M.
Acrapu-
UYenarny ;
TIEPEBO/I C
aHTJINHCKO
ro B. C.
SneHkoBa.
— MockBa
: IMK
ITpecc,
2022. —
320 ¢c. —
ISBN 978-
5-93700-
106-1

0.
https://e.lanbook.com/book/241148

Bce
pa3ernbl

AnernuHoB
a, A A.
HNuTennekr
yaJbHbIN
aHanm3
OOIBIINX
JTAHHBIX :
yuebHoe
rocooue /
A.A.
AnernuHoB
a, M. I1I.
Mypra3uHa
HoBocubu
PCK :
HI'TY,
2023. —

0.
https://e.lanbook.com/book/404567

Bce
pas3zaensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

66 c. —
ISBN 978-
5-7782-
4899-1

ITaBmos, JI.
A.
CtpyKTypHI
u
QITOPUTMBI
00paboTKu
JTAHHBIX :
y4eOHUK
VTSI BY30B /
JLA.
ITaBmoB, H.
B.
IlepBoBa.
—3-¢
u31., CTEP.
— CaHKT-
[TeTepOypr
: JIaHb,
2021. —
256 c. —
ISBN 978-
5-8114-
7259-8

0.
https://e.lanbook.com/book/156929?category=1540&ysclid=lw
4yv0hohi198485137

Bce
pazaensl

ITanTenees,
E.P.
AnroputM
Bl U
CTPYKTYPbI
JIAHHBIX :
yuebHoe
rocooue /
E. P.
ITanTenees,
A.JL
AnbIKOBa.
HBanoso :
HUIrsy,
2018. —
142 c.

0.
https://e.lanbook.com/book/154576

Bce
pas3aensl

Tabnuint
WHTETPaJIo

I'.b.
JBauT

2005, "Jlanp".
HTB (yu.6); HTB (§6.); HTbB (u3.2)

Bce
pas3aensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

B U Ipyrue
MaTeMaTuy
ecKue

bopMyJIBI

; Pen.
K.A.
Cemen
JISICB;
ITep. c
aHTJI.
H.B.
JleBu

PocToBiies,
B. C.
HckyccerBe
HHEIC
HEHPOHHBIE
ceru / B.
C.
PocroBres.
—4-¢
u3J., CTep.
— CaHkT-
[TeTepOypr
: JlaHb,
2024, —
216 c. —
ISBN 978-
5-507-
47362-5

0.
https://e.lanbook.com/book/364517?ysclid=m1rz4vi0fi416423
386

Bce
pazaensl

CopobuHs,
A.b.
CaeprouH
13
HEHPOHHBIE
CeTu:
TIPUMEPHI
peanuzanu
i : yueOHoO-
METOIUYEC
KOe
nocobue /
A. b.
CopoOuH.
— Mocksa
: PTY
MUPDA,
2020. —
159 c.

0.
https://e.lanbook.com/book/163853?category=1547&ysclid=m
1rz5u3q5x476258334

Bce
pas3zaensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

I'yadennoy
, S
['my6okoe
oOyuenue /
S
I'yndennoy
, H.
benmxuo,
A.
KypBusis ;
MepeBoj ¢
aHTJINHCKO
ro A. A.
CanHKUHA.
— 2-e u3I.
— MockBa
: IMK
IIpecc,
2018. —
652 c. —
ISBN 978-
5-97060-
618-6

0.
https://e.lanbook.com/book/107901

Bce
pazaensl

[HEN

®dax, I1.
Mammunaoe
oOy4eHue.
Hayka n
HCKYCCTBO
MOCTPOEHU
o
aITOPUTMO
B, KOTOpBIE
H3BJIEKAIOT
3HAHUS U3
JAHHBIX /
I1. ®dmax.
— MockBa
: IMK
IIpecc,
2015, —
400 c. —
ISBN 978-
5-97060-
273-7

0.
https://e.lanbook.com/book/69955

Bce
pas3aensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

I'omunpina,
O. JI. ba3nr
JIAHHBIX :
y4yeOHOe
rmocobue /
O.JI.
I'omunpina,
H.B.
Maxkcnmos,
H.1.
ITommoB. —
4-¢ u3g.,
nepepad. u
JIOI. —
Mocksa :
DOOPYM :
NH®PA-
M, 2020.
— 400 c.
(Cpennee
npodeccuo
HaJIbHOE
o0pazoBaH
ue). - ISBN
978-5-
00091-601-
8

0

https://znanium.ru/catalog/document?id=362825&ysclid=lweo

103204992160167#bib

Bce
pazaensl

Kaprmoga,
T. C. ba3zml
JIAHHBIX
MOJICIIH,
pa3paboTka
peanuzanu
1 : yueOHOe
rocooue /
T.C.
Kapnoga.
— 2-e u3I.
— MockBa

UHTYUT,
2016. —
403 c.

0

h'.ttps://e.Ianbook.com/book/100575?category_pk:1556&ysclid

=lweo4bpupg644993495

Bce
paszaensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

[EEN

[MaGmynnun
, H. M.
Pazsutne
YyeJioBeyec
KOTO
KaIlMTajaa u
udpoBoi
SKOHOMHKH
B PErMOHAax
Poccuu:
(akTOpHbI
Hu
KJIACTEPHBI
W aHaIH3 :
MoHoOrpad
nsg/ H. M.
["abaymnun
. — Kazanp
: KoY,
2019. —
268 c. —
ISBN 978-
5-00130-
291-9

0.
https://e.lanbook.com/book/173018

Bce
pazaensl

I'maccuep,
2.
['my0oxoe
oOydeHue
6e3
MaTeMaTuK
u. Tom 2.
IIpakTuka :
PYKOBOJCT
BO / D.
I'maccHep ;
MIEPEBOJ C
AHTJIMHACKO
ro B. A.
SIpoukoro.
— Mocksa
: JIMK
ITpecc,
2020. —
610c. —
ISBN 978-

0.
https://e.lanbook.com/book/131710

Bce
paszaensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

5-97060-
767-1

[EEN

I'ynbrsieBa,
T. A.
Metonsnl
CTaTHCTUYE
CKOTO
o0y4eHus
B 3a71a4ax
perpeccuu
u
KJ1accuuk
aIyi :
MoHoTrpad
us/T. A.
I'ynbrsesa,
A A.
ITomos, A.
C. CayTuH.
HoBocubu
PCK :
HI'TY,
2016. —
323 c. —
ISBN 978-
5-7782-
2817-7

0

hitps://e.Ianbook.com/book/118291

Bce
pazaensl

[EEN

Kyk, /.
MainHHOE
o0yueHue ¢
HCIIOIb30B
aHueM
OuOINOTEK
n H20 / ]1.
Kyk ;
TepPEBOJI C
aHTIINHCKO
ro A. b.
Orypuoga.
— MockBa
: JIMK
ITpecc,
2018. —
250 c. —
ISBN 978-

0

h'.ttps://e.Ianbook.com/book/97353

Bce
pas3zaensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

Hcnoan
3yercs
npu
U3Y4YeH
uu
JUCIHI
JHMHBI
(Moay.Ja
)

5-97060-
508-0

dnax, I1.
MamwuHHOE
oOyueHue.
Hayka u
HCKYCCTBO
MOCTPOCHU
i
aJTOPUTMO
B, KOTOpPbIE
HW3BJICKAIOT
3HAHUSA U3
AHHBIX /
I1. ®dnax.
— MockBa
: IMK
Ipecc,
2015, —
400 c. —
ISBN 978-
5-97060-
273-7

0.
https://e.lanbook.com/book/69955

Bce
pazaensl

[EEN

Ianes-
[IIBapu,
III. Uneun
MaIlHHHOT
0
00yueHus :
yuebHoe
rocooue /
111.
[Tanes-
[IIBapu,
ben-
Jasunlll. ;
TepeBO/I ¢
aHTIINHCKO
ro A. A.
CanHKUHA.
— MockBa
: JIMK
ITpecc,
2019. —
436 ¢c. —
ISBN 978-

0.
https://e.lanbook.com/book/131686

Bce
pa3aensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

HUcnons
3yercs
npu
H3y4eH
un
AMCLMIIT
JIMHBI
(Monya
1)

5-97060-
673-5

I'yadennoy
, S
['my6okoe
oOyuenue /
S
I'yadennoy
, K.
benmxuo,
A.
KypBusis ;
NepeBoj ¢
aHTJIMMCKO
ro A. A.
CiuHKHHA.
— 2-¢ U3
— Mockaa
: IMK
Ipecc,
2018. —
652 c. —
ISBN 978-
5-97060-
618-6

0.
https://e.lanbook.com/book/107901

Bce
pazaensl

N

bonotosa,
10. A.
MeTtoapl 1
AITOPUTMBI
WHTEJUICKT
yaJbHOU
00paboTku
M (ppoBbIX
n300pakeH
Hi :
yuebHoe
rocooue /
10. A.
Bbonorosa,
A A
Hpyxu, B.
I.
CHuubIg.
— TomMmck :
TILY,
2016. —

0.
https://e.lanbook.com/book/107751

Bce
pas3aensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

HUcnons
3yercs
npu
H3y4eH
un
AMCLMIIT
JIMHBI
(Monya
1)

208 c. —
ISBN 978-
5-4387-
0710-3

[Tanmpo,
JL.
Kowmmnbrote
pHOE
3pEHHE :
yaeOHOe
nocobue /
JL.
[Tanmpo,
J.
CTokMaH ;
noJ
penakuuein
C. M.
CoxkooBa ;
MepeBo/I ¢
aHTJIUICKO
ro A. A.
borycnasc
Koro. — 4-
e m3g. —
Mockaa :
JlaGopatop
WS 3HAHUH,
2020. —
763 c. —
ISBN 978-
5-00101-
696-0

0.
https://e.lanbook.com/book/135496

Bce
pazaensl

N

Hynbec-
Hrnecnac,
X.
JJIeTaHTHEBI
it SciPy /
X. Hynbec-
Hrnecuac,
B. I. YOIIT,
X.
JpuHoy.
— MockBa
: JIMK
IIpecc,

0.
https://e.lanbook.com/book/116124

Bce
pazaensl




Haumenos
aHue

ABTOp
(»1)

I'ox 1 MmecTO M3MaHUA.
Mecto gocryna

HUcnons
3yercs
npu
H3y4eH
un
AMCLMIIT
JIMHBI
(Monya
1)

2018. —
266 c. —
ISBN 978-
5-97060-
600-1

N

Bomocona,
A.B.
TexHnonoru
51
HCKYCCTBE
HHOTO
MHTEJIEKT
aB ULS-
cucreMax /
A.B.
Bomnocosa.
— 2-e
W3]1., UCIIP.
— CaHkT-
[TeTepOypr
: JlaHb,
2024, —
308 c. —
ISBN 978-
5-507-
45885-1

0.
https://e.lanbook.com/book/370217

Bce
pa3ernbl

N

Henames,
B. A.
KommreroTe
pHOE
3peHHE.
Amnanuns,
obpaboTka
51
MOJICITUPOB
aHHe :
yueOHOe
rocooue /
B. A.
Hemnames.
— CaHkT-
[TerepOypr
: TYAIIL
2022. —
78 c.—
ISBN 978-

0.
https://e.lanbook.com/book/341057

Bce
pas3zaensl




HUcnoanb
3yercs
Ne npu
U3y4eH
n | Haumenos | ABTop I'ox 1 MmecTO M3MaHUA. zn
\ aHue (b1) Mecto gocryna
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4.1. Kputepum oneHKH pe3yJbTATOB CAa4M IK3aMeHa.
Hcnoab3yercs
I'ox u mecTo
Ne NPH N3yYeHUHn
HaumenoBanue ABTOp(BI) U31aAHMsI.
o\ AMCUMILTUHBI
MecTo nocryna
(MoyJis1)
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