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TEXHOMOMW; OOLEHT, K.H. AHOpuaHoBa A.A. , IOLEHT, K.H. (JoueHT) XabubynnuH P.d.

MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. AHgpuaHosa A.A. kagoeapa CUCTEMHOIo
aHanmsa v MHOPMALNOHHbBIX TEXHONOMNI OTAeNeHne oyHa4aMeHTanbHON NHGPOPMaTHKN 1
NHpOPMaLUMNOHHBIX TexHonorui , Anastasiya.Andrianova@kpfu.ru ; 4OUEHT, K.H. (GOLUEHT)
XabubynnuH P.®. kadheapa CUCTEMHOroO aHann3a u MHGOPMALMOHHbBIX TEXHONOT WA OTAENEHNe
doyHLaMEHTaNIbHOM MHAPOPMATUKM U MHAPOPMALMOHHBIX TexHonorui , Rustem.Khabibullin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto siBNsieTcs npoBeaeHne Hay4YHO-McCnenoBaTenbckoin paboThbl Mo TeMe nocneayoLei
MarvncTepckol aucceprtauun. Tema MarncTepckon amccepraumm OONXHA UMETb Hay4YHbI,
nccnenoBaTenbCcKuii xapaktep 1 fJonxHa OblTb CBSidaHa ¢ pa3paboTkoi U NccnenoBaHNEM METOAVK,
anroputmMoB 06paboTkn MHPOPMALIMK ONst Pa3NMYHbIX Hay4YHbIX Y MPUKIaOHbIX 3aaav.
Hay4Ho-uccnenosartenbckas pabota BkitoyaeT B cebs 0b6si3aTenbHyto pa3paboTky NporpaMmMHOro
NpoAyKTa 3a UCK/IOYEHNEM Clly4aeB, koraa Tema paboTbl npeanonaraeT cepbesHble HayyHble
nccnenoBaHue, NpoBedeHMEe MaTeMaTUYecknx 1oKasaTenbecTs, NPeanoxeHe n 060CHOBaHNe HOBbIX
METOMK MPUMEHEHUS CPELCTB 3alWmMTbl MHGOPMaunn. Takxe Kypcosas paboTa BknovaeT
0CPOPMNEHNE NOSICHUTENbHOM 3amnnCKuy, B KOTOPOK NOAPOBHO M3NoXeHbI Lienn 1 3aaaymn paboThl,
006BbEKT MCCNenoBaHns, a TakXe X0 BbiNoNHeHUst paboTbl M NoAPOoBHOE onucaHue nosly4eHHOro
pesynbTara.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " M3.5.1 HayuHo-nccnepnosatennckas pabota
mMarucTpa" ocHoBHoOI obpasoBaTenbHol nporpammbl 010300.68 dyHOameHTanbHas MHopMaTmka u
NHPOPMALIMOHHbBIE TEXHONOMMM 1 OTHOCUTCS K 6a30B0oI (061WeNpPOdeCcCOoHaNbHO) YacTu.
OcBauBaeTcs Ha Kypcax, CEMeCTpbl.

OucumnnunHa "HayyHo-nccnenoBatenbckas pabota" 0THOCUTCS K HAay4YHO-UCCe0BaTeNbCKOM
paboTte marucTpa, pasgen M3.6.1. [laHHas gucumnnvMHa OCHOBbLIBAeTCS Ha pe3ynbTatax n3yyYeHus
NPeaLWecTBYOWMX ANCUMNIMH y4ebHOro nnaxa.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMMNeTeHL N
MK-10 cnocobHOCTb paspabatbiBaTb apXUTEKTYPHbIE U
HKLMOHaNbHbIe cneungomkaumnm BaeMbIX CUCTEM U
(NPOCPECCHOHANbHbIE pyHKLMOHAnN e cneuudgomkaumm cosnasae cucte
CPeacTB, a TakxXe paspabatbiBatb abCTpaKTHbIE METObI MX
KOMMeTeHuun)
TeCcTUpoBaHUS
MK-16 CMOCOBHOCTb KOHCYNbTMPOBATb MO BONPOCAM BbINOMHEHUS
K BbIX 1 OUMNNIOMHbIX T CTyOEHT
(NDOCIECCHOHANbHbIE ypco AANoM| paboT CTYEHTOB BbICLWIMX U CPEOAHUNX
y4yebHbIX 3aBefeHWIA, BbIMOTHAEMbIX MO TeMaTUKe obnacTu
KOMMeTeHuunn) o
NHJOOPMAaLIMOHHbIX TEXHONOM NI
MK-17 CNocoBHOCTb NPOBOAUTL CEMUHAPCKUE M NPaKTUYeCcKme
(npodhbeccmoHanbHble 3aHATUNSA CO CTyAEHTaMM, a TakxXe NEeKUMOHHbIE 3aHATUS
KOMMNeTeHuunm) CMeLKypcoB No npodouio creunann3aumm
MK-18 cnocobHocTb paspabatbiBaTb y4ebHO-MEeTOAMYECKNE
(npodheccunoHanbHble mMarepuasnbl N0 TemaTtnke MHOPMALMOHHBIX TEXHONOrMIA ons
KOMMeTeHuunn) BbICLUMX N CPeAHUX Y4ebHbIX 3aBefneHNiA
nK-19 crnocobHocTb paspabaTbiBaTb y4ebHO-MeTOONYECKNE
(NpodheccmoHanbHble KOMMNeKcbl Ans 3NeKTPOHHOro (e-learning) n MobunbHOro
KOMreTeHuun) 0byuyeHus (m-learning).
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

nK-7 CcnocobHOCTb yrnybneHHoro aHannaa npobnem, NOCTaHOBKN U
(npodbeccuoHanbHble 060CHOBaHMS 3a4a4 Hay4YHOW 1 NPOEKTHO-TEXHONOMMYECKOW
KOMMeTEHLMN) LesATeNbHOCTU
nK-8 crnocobHocTb paspabatbiBaTb KOHLENTyasNbHbIE U

T Tyeckme M N peliaemblX Hay4YHbIX N MWK y
(NPOCECCHOHANBHbIE eopeTnyeckie Mofen pewae ay pane 3aga

MNPOEKTHOW 1 NPON3BOACTBEHHO-TEXHONOMMYECKONA
KOMreTeHuun)

0esiTeNlbHOCTH
MK-9 crnocobHocTb paspabaTbiBaTtb ¥ ONTUMU3NPOBATD
(MpOCPEcCHOHaNbHbIG 6u3Hec-n ouepc:Cbrl)Ha YHO-NPUKNAAHbIX N %eKTOB
KoMMeTeHuunn) P y P P

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. DONXeH 3HaTb:

- NpaBuna 0opMNEHNS KBaNNPUKALMOHHbIX paboT

- npaBuna paboTbl C Hay4YHO-TEXHUYECKOW NNTEepaTypo

- NpaBuna paboTbl C CETSAMM, KOMMbIOTEPHBIMU TEXHONIOTUSMU 1 MyNbTUMEANNAHBIMKA TEXHONOMNSMIA
2. DONIXEH yMeTb:

- TOTOBUTb Npe3eHTaunn Hay4HbIx paboT ¢ MCMob30BaHMEM CPeaCcTB MynbTUMeana

- cobupatb Matepuan HeobxoauMbI ONs HayYHO-UCCnenoBaTenbckol paboTbl

- aHann3unpoeaTb cobpaHHbIi MaTepuan u nepepabaTbiBaTb ero

- paboTatb ¢ He06X04MMBIMU NakeTaMn NPUKNaaHbIX NPOrpamm

3. OONIXeH BnafeThb:

- HaBblKaMW HaNMCaHNS Hay4YHO-MUCCenoBaTenbCcknx pabot

- HaBblKaMW HaMMCaHWs KOMMbIOTEPHbIX MPOrpaMM Ha COBPEMEHHbIX A3blKaxX MPOrpaMMmMpoBaHus
- HaBblkaMu cbopa 1 aHannaa MHoPMaLNKN C MOMOLLbIO CETEBLIX TEXHONOT A

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FTOTOBHOCTb:

-NPOBOONTb HAay4Hble NCccrienoBaHuA
- pewatb HOBble N MaNo N3y4eHHble 3a0a4un

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOCTb ANCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 468 yaca(oB).
dopma NPOMEXYTOYHOIr0 KOHTPONS AUCLIUMINHDI .

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAaynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. Pabota c
Hay4HbIM
PYKOBOAUTENEM:
obcyXxaeHue Tembl
Hay4HO-MccnenoBaTebCKow
paboThbl, Lenm
nccnenoBaHus,
cnocoboB 1 MEeTooB C
MOMOLLbK KOTOPbIX
1 [MoxHo ee nocTnyb, 1 0 0 0
‘laHann3 HeobxoonMbIxX
nakeToB NPUKIaaHbIX
nporpamm, Hanmyume
HeobxoomMMoro
MyNbTUMEONAHOMO U
CeTeBoro
obopynoBaHus,
KOHKpeTHas
Jetannsaumns aTanos
paboTbl.

Tema 2. Cbop
maTepuana
HeobxoaMMoro ans
Hay4YHO-UccnenoBaTenbCKom
paboTbl, aHaNn3 un
paboTa Han
matepwuanom, pabota
Ha[ NPOEKTOM UNK
[10Ka3aTeNnbCTBO
TEOPETMNYECKMX
MONOXEHUNA, B
3aBUCKMOCTM OT npeseHTauus
TEMaTUKK nomalHee
Hay4HO-MCcCcnenoBaTebCKow 3afaHue
paboTbl, co3aaHme pedepar
2.|nporpaMMHOro 1 0 0 0 Hay4HbIi
npoaykTa, npoBepka noknan
nporpamMmMHoro TBOpYECKoe
npoaykTa Ha TeCTOBbIX 3afaHue
3agavax, mcrnpasneHue
3aMeyaHuni,
BbICKa3aHHbIX Hay4HbIM
PYKOBOOUTENEM,
odpopmneHne paboTbl B
COOTBETCTBUN C
YCTaHOBNEHHbIMU
TpeboBaHMAMM,
NnoaroToBka
npeseHTauumn ons
BbICTYMNNEHNs nepeq
KOMUCCUHEN.

Hay4HbIi
noknan

KETPOHHBH
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Buabl 1 yachbl
Paspen ayauTopHoOW paboTbl,
Henens MX TPYAOEeMKOCTb TekyLume opMbi
N 'DMKAL:,VH%;HH/ CeMechcemecrpa (B yacax) KOHTpons
neKuM"I'IpaK'rw-lecmeHaﬁopaTopHue
3aHATUA paboTbl

Tema . NTorosas 3 0 0 ; pv—
" |doopma KoHTpONnS

Ntoro 0 0 0

4.2 CopepxaHvue oUCLUMNUHDI
AyontopHas Harpyska no y4ebHoMy nnaHy He npeaycMoTpeHa

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabi
Hepens | camocTtositensHon [TpyAoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTYyAEHTOB

dopMbl KOHTPONS
camocTosiTeNlbHOW
pabortbl

N Paspen

AucumnnuHbl CemecTp

Tema 1. Pabota c
Hay4YHbIM
PYKOBOAMTENEM:
obCcyXaeHne TeMbI
Hay4YHO-UccnenoBaTenbCKom
paboTbl, Lenu
nccnenoBaHus,
crnocoboB 1 METOOOB C
MOMOLLbIO KOTOPbIX noaroToeka K
1 [MoxHo ee nocTub, 1 Hay4YHOMy 44
‘laHann3 HeobxoONMbIX noknaagy,
nakeToB NPUKNagHbIX OncKyccum
nporpamm, Hanudune
HeobxoaMmoro
MYNbTUMEANAHOIO U
CEeTEeBOro
obopynoBaHus,
KOHKpeTHas
neTtanvsaums atarnos
paboTbl.

Hay4HbIN goknan
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Buabl
N Pasnen Cemect Henensi | camoctositensHon [TPyAoo0eMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgﬁ
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 2607l
CTYLEHTOB P
Tema 2. Cbop
marepuana
HeobxoanmMoro ans BbIGOP TEMbI,
Hay4HO-uccnenoBartenbCKowm N3yyeHue 5
paboTbl, aHann3 un nMTepaTypbl Mo 100 Hay4HbIA fLoknan
pabota Hap BblOpaHHOM TeMe
matepuanom, pabota
Hal NPOEKTOM Unu
[0Ka3aTenbCTBO
TEOPEeTNYECKMX
NONOXEeHWN, B
’ NOAroTOBKa
3aBUCMMOCTM OT uoﬂamHero 50 nomawHee
TemMaTnkm 3a0aHNs 3apaHve
Hay4HO-uccnenoBaTtenbCKowm
paboTbl, co3aaHne
2.|nporpamMMHoro 1
npoaykTa, nposepka
NOAroToBKa K
NpOrpamMMHoOro nogsce)Hia ?/M 10 npeseHTauus
NPOAyKTa Ha TECTOBbIX P H
3agadax, ucrnpasneHue
3amMevaHui,
BbICKa3aHHbIX Hay4HbIM NOOroTOBKA K
PYKOBOAMTENEM, pedhepaty 40 pedpepar
ocpopmneHne paboTbl B
COOTBETCTBUN C
YCTaHOBNIEHHBIMM
TpeboBaHMsMY, MnoAroToBka K
rnoaroroeka TBOPYECKOMY 200 reopHeckoe
npeseHTaLmn ons SK3aMeHy safaue
BbICTYNNEHNSA nepeq
KOMUCCUHEN.
Ntoro 444

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

3aHsATUS N0 OaHHOWN AMCUMMNINHE OPraHM3YyTCS B OCHOBHOM B BME CAMOCTOSITENIbHOW paboThl
CTYLEHTOB.

CamocTosiTenbHas pabota 3aknio4aeTcsl B BbIoope TeMbl A1 HAY4YHOro nccnenosaHus, cbopa
maTepuana HeobxoaMMoro Ans BbiNONHEHMS paboTbl, aHannaa u paboTbl HaL MaTepranom,
BbINOMHEHUS MPOEKTA NN [OKA3aTeNbCTBa HEKOTOPLIX YTBEPXOEHWIA, CO34aHNE NPOrpPaMMHOro
npoaykTa, NpoBepKa NporpaMMHOro NPoAykKTa Ha TeCTOBbIX 3ada4ax, 0oopMieHms paboTbl B
yCTaHOBNEHHOM BUIE.

AyI/NTOPHbIE 3aHSTUSA 3aKNOYAKOTCA BO BCTPEYaX C Hay4YHbIM PyKOBOOMTENEM 1 00CYXOEeHEM
netanei paboTbl, HaNpPaBNEHWUiA, B KOTOPbIX y4lle OBMraTtbCsl, METOA0B, C NMOMOLLbIO KOTOPLIX Nyylle
pewartb Ty UM UHYIO 3aaaqy, Lenu, K KOTopoli HeobXoaMMO OBMraTbCsl, aHanm3e HeobXxoAMMbIX
NakeToB NPWKNALHbIX MPOrpamM.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

KETPOHHBH
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Mporpamma aucumnnuHbl "HayyHo-uccnenosatennckas pabora”; 010300.68 dyHoameHTanbHas UHOpMaTMKa 1 MHADOPMALMOHHBIE
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Tema 1. PaboTa c Hay4YHbIM pyKoBoguTenem: o6cyx.aeHue TeMbl Hay4YHO-UCCNeaoBaTeNlbCKOM
paboTbl, Lenu uccnenoBaHusl, Cnoco60B M METOLO0B C MOMOLLLbIO KOTOPbIX MOXHO ee [0CTUYb,
aHann3 Heo6Xo0AUMbIX NaKeTOB NPUKAAOHbIX NPorpamm, Hannune Heob6xoo4MMOro

My/NbTUMEe OUAHOIO U ceTeBoro o6opy.noBaHus, KOHKpeTHas AeTanvu3auuns 3Tanos paboThbl.

H&y‘-leII?I Ooknan , npuMepHbIe BOMPOCHI:

ObcyxeHne C Hay4yHbIM PyKOBOOUTENEM BbiOpaHHOM TeMbI, pa3bop BO3MOXHbIX HanpaBneHui
pa3paboTok

Tema 2. C60p maTepuana Heo6x0,AMMOro OJ1S HAy4YHO-UCCNe0BaTeNbCKoN paboTbl, aHanu3 u
paboTa Hap maTtepuanom, pabota Hap, NPOEKTOM UK [A0Ka3aTeNbCTBO TEOPEeTUYEeCKUX
NONOXEHWUIA, B 3aBUCUMOCTU OT TEMaTUKN Hay4YHO-UccneaoBaTeibCckon paboTbl, co3paaHune
NporpamMMHOro Npoaykra, NpoBepka NporpaMMHOro NpoaykTa Ha TeCTOBbIX 3aJayax,
ucnpasneHne 3aMe4yaHuin, BbiCKasaHHbIX Hay4yHbIM pykoBoauTeneM, opopmneHune pabotbl B
COOTBETCTBUM C YCTaHOBNEHHbIMU Tpe6oBaHUSIMU, NOATrOTOBKA Npe3eHTauumn ans
BbICTYM/IEHUS Nepes KOMUCCUEN.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

BbinonHeHne paboTbl Mo MccnenoBaHnsM 1 pa3paboTkam no BbiIbpaHHOW TeMe MarmcTepcKom
omccepTauum

Hay4HbI Ooknag , NpUMepHbie BOMPOCHI:

[MoarotoBka Hay4HbIX [OKNAQ0B ANS NPeACTaBNeHNs Ha CeEMUHapax
npeseHTaunsa , NpUMepHble BONPOCHI:

[MonrotoBka npeseHTaLmMm MarmcTepckon guccepraumm

pegoepart , NpUMEepHbIE TEMBbI:

[MomorotoBka Marnctepckon guccepraumm n asTopedpepara no Hen
TBOpYecKoe 3agaHne , NpuMepHble BOMPOCHI:

BbinonHeHne marmcTepckoi anccepraumm: opMynmpoBKa TeMbl, U3yYeHne nmTeparypbl,
onpeneneHne HanpaeneHWn pa3snTrs, paspaboTka 1 NpeacTaBneHme

Tema . UToroeasi popma KOHTpons

MpvMepHble BONPOCHI K :

Mo 3aBepleHnto paboTbl CTYAEHTOM HaL Hay4YHO-MCCNenoBaTenbCcKo paboTol opraHmayeTcs
3awmTa paboT, Ha KOTOPO CTyAEeHTbl Nepen KOMUCCUEN NPEeACTaBNSAOT NPe3eHTauuio
Hay4YHO-MccnenoBaTenbCKon paboTbl, OTYNTLIBAIOTCS O NPOAenaHHon paboTe, nanararoT pesynbTaThl
YMCNEHHbIX 3KCMEPUMEHTOB, OTBEYAIOT Ha BOMPOCHI YIEHOB KOMUCCUN.

7.1. OcHOBHas nuTteparypa:

1. MNonoxeHune 0 BbINyCKHOWM KBanugukaumoHHo pabote KasaHckoro (MpuBonxckoro)
doenepanbHoro yHusepcuteta. (cant YMY)

2. KHnrn no Tematmke paboTbl.

7.2. lononHuTenbHasa nuteparypa:
nuTepatypa no tematuke paboTbl

7.3. UHTEepHeT-pecypcChbl:

NHTepHeT-nopTtan obpasoBatenbHbIx pecypcos no UT - http://www.intuit.ru

VHTepHeT--nopTan pecypcos no Marematnyeckmm Haykam - http://www.math.ru/
VIHTepHeT-nopTan ¢ pecypcamun no MmatemMatnieckum Haykam - http://www.mathnet.ru
VHTepHeT-nopTan co ctatbsMu Mo anropuTMrnKe 1 nporpammmpoBaHuio - http://algolist. manual.ru/
OnekTpoHHas bubnnoTteka No TexHNYecKuM Haykawm - http://techlibrary.ru
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHve aucumnavHel "Hay4Ho-uccnepoBartensckas pabota" npennonaraeT UCNonb30BaHWe
cnepyolero MatepranbHO-TEXHNYECKOro obecneyeHms:

KOMI'IbeTepr, OOCTYyNn B MHTEPHET, MyﬂbTMMe,ﬂ,MVIHOG o6opynosaHV|e

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHussMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHnto 010300.68 "dPyHoameHTanbHas MHGopMaTmka n MHopMauoHHbIE TEXHONOrMK" 1
MarucTepckown nporpamme Martematmnyeckrne OCHOBbI 1 MPOrpaMMHOE obecneyeHne
MHPOPMALMOHHOM 6€30MacHOCTY 1 3alnThl MHGOPMAaLIAN .
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