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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn
acnupaHToB (aabHOHKTOB)"

CocraButenb (K):
[OKTOP TEXHUYECKUX HayK, 3aBedyroLni kadeapon MBaHoB Oner Mmnxamnnosuy
Ot kadbeapbl cocTaBuTens: MBeaHoB Oner Muxannosud

3aBeayowmi kadegpor TEXHONOMMN U NPOEKTUPOBAHMS
TEKCTUIMbHbIX U3genui

OT BbINycKatoLLen kagenpbi: MBaHoB Oner Munxannosu4
3asegyowmn kagegpom

MeToguyecknin otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbl: ChopmMupoBaTb 3HAHWUS, YMEHUSI U HaBbIKM acnupaHTa B o6nactM MeToAWKM MOArOTOBKM
y4ebHbIX MOCOOUIA 1 MOArOTOBKM pe3ynbTaToOB HAY4YHbIX UCCNIEAOBAHMI K ONYyONMKOBaHMIO.

1.2 3apgauv AMcUMNUHbI:

» O3HaKOMUTL acnmpaHTa ¢ METOAMKOM MOCTPOEHNS y4eBHBLIX NOCOBUIA, C NX CTPYKTYPOR.

* O3HakoOMUTb acnupaHTa C MeTodaMu MOATOTOBKM W CTPYKTYPOW M3IOXEHWUs CTaTel, OTpakawLwmx pesynbTaTtbl
ncecrnegoBaHun.

1.3 MecTo AgMcLUNNMHbI B CTPYKTYpe NporpaMmbl aCNMpaHTypbl:

OucumnnuHa otHocutes kK OBpasoBaTenNbHOMY KOMMOHEHTY «AucumnnuHel (Mogynun)» MNMporpammbl NOArOTOBKM HAay4YHbIX W
Hay4HO-NeAarorMyeckmx KagpoB B acnMpaHType

3HaHMA N yMEeHUs1, NoNyYeHHblEe acnpaHTamMmn Npu U3ydeHum JaHHOW ANCUMNIMHBI, HEODXoaNMbI NpK
NnoaroToBKE K caade KaHAMOATCKOro ak3aMeHa M HanmcaHum guccepTauuoHHON paboThl

MHOCTpaHHbIN A3bIK
CoBpeMeHHble MHOPMaLMOHHbIE TEXHOSOMMM B HAy4YHOW AeATENbHOCTH
MeTtoponorusa nposegeHus uccnegoBaHnsa U MeToguka HanucaHns amccepraumm
3 COOEPXAHME U NOPAOQOK OCBOEHUA OUCLUUNITUHDI

KoHTakTHas CP dopma
o & paboTa (4acwkl) | Tekyuiero
HavnmeHoBaHuWe 1 cogepxxaHue pasaernos, TEM U 55 S
4eBHbIX 2o
);aHﬂTI/II;I 3 &:'E’ Nex. Mp.
[GIS
= (4achbl) (4achbl)

Pasgen 1. lNogrotoBka Hay4HbIX Nyonvkaumn. AHanms
COBPEMEHHOTO COCTOSIHWUSI TEXHONOIK

Tema 1. OnucaHne  obnacTtu nccnegoBaHun.
TexHonorus.

O6opynoBaHMe 1 ero xapaktepucTuku. Bo3amoxXHOCTb
N3MeHeHus peXnmoB paboThl obopyaoBaHus.
BbisiBrieHne Haumbornee  CyLIeCTBEHHbIX  BOMPOCOB,
BO3HUKAOLLIMX npu MaTeMaTU4EeCKOM onucaHum 2 4 4
npouecca. ObnacTn NpMMeHeHNs MOAENEN.
MpakTnyeckoe 3agaHue 1.

OnuncaHune TexHonoruu, obnactu NPUMEHEHNS 1
ucnonb3yemoro obopyaooBaHWsi Ha OCHOBE TemaTuKu
paboTbl acrnvpaHTa.

Tema 2. MN3noxeHne METOOVKN npoBefeHmns c
nccrneaoBaHun.,

CbipbeBble KOMMOHEHTBLI U NX cBoMCTBA. [1pubopkl 1
obopyaoBaHue ansa ulydeHus npouecca. TpeboBaHus,
npegbsBnsiemble k npubopam. [inanasoH namepeHuns n
TOYHOCTb. OnncaHMe MaTeMaTuyecknx moaenen
TexHonormyeckunx npoueccor. O6ocHoBaHMe Bbibopa 5
aKTOpOB Arsi NOCTPOEHUS MOAENN — HEOOXOANMOCTb U 2 6 6
JocTtaTo4YHOCTb. [locTaHOBKa 3aga4m uccrnegoBaHun.
MpakTnyeckoe 3agaHue 2.

M3noxeHne MeToguKkm NpoBeaeHns UccregoBaHun,
CblpbeBblEe KOMMOHEHTHI U UX CBOWCTBA, Npnbopsbl 1
obopyaoBaHue Anis u3ydeHus npoLecca - Ha OCHOBe
TeMaTtuku paboTbl acnmpaHTa. lNocTtaHoBKa 3agayn
nccnegoBaHuii. OnucaHue Boidbopa dakTopoB Ans
NOCTPOEHNSI MOAENN.

Pasgen 2. OnucaHune akcnepumeHTa npu NogroToBke
Ovenukal

Tema 3. OnucaHne METOANKN N3MEPEHMNSI OCHOBHbIX
XapaKTePUCTUK CbipbEBbIX KOMMOHEHTOB. MN3noxeHune
cnocoba ynpaBneHWst PEXUMOM  TEXHOJOTMYECKOro
npouecca W ero KoHTponb. 3amepeHue napameTpoB C
nosiy4aemblx MaTepmaros. 2 4 4
MpakTnyeckoe 3agaHne 3. OnucaHne MeETOOUKM
M3MEPEHNA  OCHOBHbIX  XapaKTEPUCTMK  CbIPbEBbLIX
KOMMOHEHTOB M NapamMeTpoB MoJly4yaembiX MaTepuanos
Ha OCHOBE TeMaTUKKN paboThbl acnMpaHTa.




Tema 4. I3noxeHne pesynbTaToB NPOBEAEHHOIo
3KCNnepuMeHTa. CraTtuctmnyeckas obpaboTka
pe3ynbLTaToB

N3MEpPEHNNA.

MpakTnyeckoe 3agaHue 4.

OnuncaHre MeToauKu cTaTUCTUYEeckon obpaboTkm

Pasgen 3. NpegcTtasneHne Moaenu npouecca B Hay4YHoM
nyénvkauum

Tema 5. lNMNogxoa K aHanuay NofyYeHHbIX pe3ynbTaToB
akcnepumeHTa. OnvcaHMe MeTOAMKN NOCTPOEHMS
perpeccMoHHOW  Mogenu  npolecca Ha  OCHOBe
pes3ynbLTaToB

3KCMepMMeHTarnbHbIX nccneaoBaHun. Bo3amoxXHOCTb
co3gaHua  msnyeckon  Mogenun - TeXHONOrM4eckoro
npotiecca.

MpakTnyeckoe 3agaHue 5.

ManoxeHne noaxona K NOCTPOEHMIO MOLENM NpoLiecca Ha
OCHOBe TeMaTuku paboTbl acnupaHTa.

Tema 6. lNpoBepka agekBaTHOCTU NOSTYYEHHOW MoLenN
TEXHOMNOrMYECKOro npouecca. Bo3moXHOCTb
onTuMusauum

npouecca Anis pasnuyHbIX Kputepres. PopmynmpoBka
BbIBOJOB.

MpakTnyeckoe 3agaHuve 6.

OnucaHue MEeTOOMKM NpoBEPKU aflekBaTHOCTU
MOMyYEeHHON MOLENU TEXHOSIOMMYecKoro npouecca.
OnucaHve noaxoga K BO3MOXHOCTM — ONTUMU3aLUK
npowLecca Ans pasnuuHbiX Kputepues. DopmynvpoBKa
BbIBOAOB.

Pasgen 4. CTpykTypa METOAMYECKNX YKa3aHUI

Tema 7. OcCHOBHblE CTPYKTYpHble 3MNEMEHTHI
MEeTOANYECKNX

nocobuin. Paboyas nporpamMmma gUCLMNIIMHLI N ee
ncnonb3oBaHWe Npu NoAroToBke y4ebHbIX nocobuii n
MeToaudeckux  ykasaHun. [logxon K U3NOXEHMUIO
OUCLUUMNIUHBI

c y4yeTOM HeobxoaMmMocTH dopmMmpoBaHus
COOTBETCTBYIOLLNX KOMMNETEHLMNA.

MpakTnyeckoe 3agaHuve 7.

KpaTkoe onncaHue OUCLUUMNIUHBI c y4yeToM
HeobxoaMmMocTH

OpMUPOBaAHMS COOTBETCTBYIOLLMX KOMMNETEHLNIA Ha
npumepe, NpeanoXeHHOM npenogaBaTenem.

Tema 8. lNogroToBKka TeOpETUHECKON COCTaBNAIOLLEN
MeToaMYeCKNX ykazaHui. OnmcaHme nabopaTopHbIX U
NpaKTUYeCKMX paborT. Mpumepsl BbIMNOMHEHNS
nabopaTtopHbIX

W pacyeTHbIX 3aaHun.

MpakTnyeckoe 3agaHue 8.

OnuncaHne nabopaTopHbIX U MpaKTUYeCKux paboT Ha
npvMepe npeaioXXeHHoOM npenogaBaTenem.

Pasgen 5. OdopmMmneHne MeTOAMYECKUX —YKa3aHUM
cornacHo TpeboBaHnam

Tema 9. TpeboBaHust K 0POPMNEHNIO CTPYKTYPHbIX
3MNEeMEHTOB: TUTYIbHbIN NUCT, BBEAEHMWE, NpaBuna
BbIMNOSNIHEHNS PaboT M NOArOTOBKM OTYETA.




Tema 10. MpumMepbl BbINOMTHEHUSA 1 0POPMMAEHMUS
nabopaTopHbIX U NpakTU4ecknx pabot. PopmupoBaHme
cnucka nutepaTypHbIX NCTOYHMKOB. OchopmneHne cnmcka
nutepaTypHbIX  UCTOYHUKOB  cornacHo [OCT P

7.0.5-2008.

MpakTnyeckoe 3agaHuve 9.
MpencraBsneHne npumepa BbINONHEHUSA NabopaTopHON
paboTbl W  pacyeTHOro 3agaHusd Mo 3afdaHuio

npenoaaBartens.

Wtoro B cemectpe (Ha kypce ansa 3A0)

21

42 45

KoHcynbTauumn n npomexyTovHas atrectaums (3ayer)

Bcero koHTakTHas paborta n CP no aucumnnuHe

63

45

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

4.1.2 Cuctema u KpuTepum oLueHUBaHUSA

LWkana oueHnBaHns

KpuTepun oueHvBaHus

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

3ayTeHo

Obyyvaowmiics nokasblBaeT BCECTOPOHHee U rnybokoe
NnoHVMaHve npegmeTa; CBOOOAHO  OpMEHTUMpyeTcs B
OCHOBHbIX MOHATUSAX, TEPMUHAX W onpeneneHusix; yCBOWI
OCHOBHYI0 1 3HaKOM C JOMOJHUTENbHOW NUTEpPaTypou; MOXeT
U3MNOXUTb OCHOBHblE TpeboBaHMA K Hay4YHbIM Nybnukaumsm,
060CHOBbBIBAET NOCTAHOBKY 3a4ayn, rpaMOTHO mu3naraet
MEeTOAMKY npoBeaeHns 3KCMEepUMEHTa, cnocobeH
npeactaBuTb  ero  pesynbTaTbl, MNPOBECTM aHanus wu
chopMynMpoBaTh BbIBOAbI; MOXET U3IMOXWUTb Npasuna
MOArOTOBKM METOAMYECKUX NMOCOOWIA; NPOSBNSAET TBOPYECKME
CNOCOBGHOCTM B MCNOMb30BaHUM y4ebHOro MaTtepmana.

He 3a4teHo

Obyyalowmincs He uMeeT [OCTATOYHOrO YPOBHSA 3HaHUS
OVICLUMITUHBI; NIIOX0 OPUEHTUPYETCS B OCHOBHBIX MOHATUSAX,
TepMMHaX 1 onpedeneHunsix; He MOXeT U3NMOXUTb OCHOBHbIE
TpeboBaHMA K HayyHbIM nybnukauusiM, He cnocobeH
obocHoBaTb MOCTAHOBKY 3adayn, He MOXeT onucaTb
MEeTOAMKY NMpoBeaEeHMS 3KCNepuMeHTa, NPeaCTaBUTb ero
pe3ynbTaTbl M MPOBECTU aHanuMs; He MOXEeT W3MOXUTb
npaBuna NoAroToBKM METOANYECKUX MOCOOMI; NIOXO 3HAKOM
C OCHOBHOW NMTepaTypon; AoMyckaeT Npu OTBETE Ha 3a4veTe
CYLLLEeCTBEHHbIE OLUMOKN N HE MOXET YCTPaHWUTb UX Aaxe nog,

PYKOBOACTBOM NnpenogaBaTtend.

4.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNTU UHble MaTepuarbl, Heo6XoAUMbIe ANA OLUEeHKU 3HaHUN, YMEeHUH,
HaBbIKOB U (UNN) oNbiTa AEATENbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Cemectp 5

OnuncaHue TexHonoruu, 060pyLI,OBaHI/IF| N ero XxapakrtepucTtunk, BO3MOXXHOCTb USMEHEHUA peEXNMOB pa6OTbI
O60py,D,OBaHVIF|Z Ha OCHOBE TE€Mbl paGOTbI acnmpaHTa.

NanoxeHne Hanbonee CyLleCTBEeHHbIX BOMPOCOB, BO3HNKAKLWKMX NMpn MaTeMaTn4eCkomM onmcaHnm npouecca,
obnactb npuMeHeHnaA MoJernemn — no teme pa60TbI acnupaHTa.

N3noxeHne meToamku npoBeaeHuns nccneaoBaHui. CblpbeBbIe KOMMOHEHTbI N X CBONCTBA.

MpuGopsl M 06opyaoBaHUe 4N U3ydYeHus npolecca. TpeboBaHus, npeabasnsemMble K npubopam.

OnuncaHne mMeToanku n3mMepeHna OCHOBHbIX XapaKTepPUCTUK CblipbeBblX KOMMOHEHTOB.

ManoxeHune cnocoba ynpaBneHna peXxxmmMomM TEXHOJ10M’M4eCcKoro npouecca n ero KOHTposb. I/I3M9peH|/|e
napamMmeTpoB nofiydaemMbiX MmaTepunanos.

NanoxeHune pe3ynbTaTtoB NPOBEAEHHOIo 3KCnepnMmeHTa.

OnucaHne MeToanKn CTaTUCTUHECKON O6pa6OTKVI pes3ynbTaToB M3MepeHVIl7I.

© |O|IN|] O |O|l~|wW DN

Moaxogd Kk aHannay nosny4vYeHHbIX pe3ynbTaToB 3KCNepumMeHTa. OnucaHne meToankm NoCTpPOEHUA
pel’peCCVIOHHOVI Mogenu npouecca Ha OCHOBE pe3ylibTaTOB 3KCNepuMeHTarbHbIX nccrnegoBaHui.

—_
o

B03MOXHOCTb CO3AaHMsA (PU3NYECKON MOAENMN TEXHOMOMMYECKOro NpoLecca Ha OCHOBe aHanu3aa BnsaHus
pasnuUYHbIX PakTopPOoB.

—
—_

OnuncaHne meToankm npoBepKkn agekBaTHOCTU nonyquHoﬂ mMoAenn TeXHON0rM4eckoro npowuecca.




12 OnuncaHune noaxoaa K BO3MOXHOCTW onTumMusaumm npouecca and pasnnyHbiX Kputepunes. (DOpMyJ'IVIpOBKa
BbIBOOB.

13 OcCHOBHblE CTPYKTYPHbIE€ 3N1IeMeHTbl MeTOANYEeCKNX yKa3aH|/||7|. Pabouas nporpamMmmva gucumniinHbel n ee
ncnonb3oBaHue npu NnoarotoBke y‘-le6HbIX nocobu n MeToguyecKnx YKa3aHI/IIZ.

14 Moaxod K M3MNOXEHUIo AUCUUMNIMHBI C Y4eTOM He06X0AMMOCTU PaCKPbITUA KOMNETEHLUIA.

15 MoaroToBka TEOPETUYECKON COCTaABNAOLLEN METOOMYECKMX YKA3aAHNIA.

16 OnucaHune na6opaToprlx N NpakTn4ecKknx pa60T B MeToaAMNYECKMNX YKa3aHUAX C NpuMepomM UX BbINOJTHEHUA.

17 Tpe6oBaHUsA K OPOPMINEHNIO CTPYKTYPHBIX 3NIEMEHTOB: TUTYIbHbLIN NUCT, BBEAEHWE, NpaBuna BbINoNHEHNS
paboT 1 NOAroTOBKM OTYeTa.

18 MprMepbl BbINOAHEHUS N 0OpPMIIEHUS NabopaTopHbIX U NPAKTUYECKUX paboT.

19 dopmmpoBaHmMe crnvcka nuTepaTypHbIX MCTOYHMKOB.

20 OdbopmnieHune cnmncka nurepaTypHbIX NCTOYHMKOB cornacHo MOCT.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA (3a4ayu, KEUChbI)

1. OnucaTb nony4YeHne NMUHENHOW PErpeCCMOHHON MOAENWN Ha OCHOBE Pe3yribTaToB 3KCNepuMeHTa ¢
Ucrnosib3oBaHMEM METOAA HaUMEHbLUMX KBaapaToB, ohopMIIeHHOE AN NyGnukaumy B Hay4HOM XypHare.

2. Onucatb cTaTUCTMYECKyto 06paboTKy pe3ynbTaToB Cepumn U3MepPEHUI, 0cpopMIIEHHYIO ANs nNyGnukaumm B
Hay4HOM XypHare.

3. M3noxuTb pasgen MeToauYecknx ykasaHuii B 4acTu OnucaHnus METOAMKN U3MEPEHUS U CTaTUCTUYECKO
06paBoTKM pe3ynbTaToB Ha NpUMepe M3MepeHUst pa3pbiBHOM HAarpy3Ku NPsHK.

4.3 MeTogmnyeckue matepuanbl, onpegensilowme npoueaypbl oleHUBaHUA 3HAHUNA, YMEHUN, BrlaaeHuin (HaBbIKOB
1 (MNK) NPaKTU4YECKOro onbiTa J4eATeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyatrowerocsi K npoMexyTo4yHon atTectauum u nopsaok NnMKBUAaLmMm akageMmyeckomn
3a40MKEeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMNS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOHYHON aTTecTaumm nNo AMCUuNIInHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue ET]

4.3.3 OcobeHHOCTU NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUUNIInHe
Bpems Ha noaroToBky He 6onee 45 MUHYT.

5. YYHEBHO-METOAUYECKOE N N(H®OPMALUOHHOE OBECNEYEHUE OUCUUMIIUHDI
5.1 YyebHasa nutepartypa

ABTOp 3arnasue MN3paTenbcTBO [loa wsgaHusa | Ccblinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Mpnbkos., A. H., OCHOBBI Hay4HbIX Tam60B: TamBoBCKU https://www.iprbooks
BapwyTuH, C. H. ncecnegoBaHumn rocyaapCTBEHHbIN 2021 hop.ru/123034.html
TEXHUYECKUI
yHuBepcuteT, O5C ACB
Yekapgosckas, M. A., | OCHOBbI Hay4HbIX https://www.iprbooks
BbakaHoBckas, J1. H. nccnegoBaHum ¢ . hop.ru/122420.html
npUMeHeHreMm TomeHb: T}OMeHCKvVIVI
COBPEMEHHbIX NMHOYyCTpUarnbHbIN 2022
MHOPMaLIMOHHbIX yHuBepcuTeT
TEXHOMNOrNM
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
MBeaHoB O. M. MnaHuposaHne http://publish.sutd.ru/
3KcnepumMeHTa cne.: cnieryntn 2018 tp_ext_inf_publish.ph
p?id=201815
CepreeBa T.A., BbinonHeHve u 3awumTa CankT-MeTen6vor http://publish.sutd.ru/
MBaHoe O.M. BbIMYCKHON CI'I6FYI'IPI',D,yp ) 2024 tp_ext_inf_publish.ph
KBanmdukaLMoHHOM p?id=2024189

5.2 NepeyeHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM




1. 3BC IPRbooks http//www.iprbooksshop.ru

2. http://publish.sutd.ru/

3. XKypHan «W3BecTus BbiCLLMX Y4ebHbIX 3aBegeHnA. TexHONormsa nerkom NpoMbILLIIEHHOCTU»
http://journal.prouniver.ru/tlp/

4. XypHan «M3Bectus BbicLIMX y4ebHbIX 3aBeAeHUA. TeXHONOrMsa TEKCTUNbHON NPOMbILLIIEHHOCTUY

https://ttp.ivgpu.com/
5. XKypHan "Xumunyeckume BonokHa" http://www.khimvol.su/
6. HayyHas anekTpoHHas 6ubnuoteka https://elibrary.ru/

5.3 I'IepetleHb JFINLEH3MOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccrnonansHas) Russian Upgrade Open No Level Academic

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalleHne
JlekumoHHas MynbTmeaniiHoe obopygoBaHme, cneunannsmpoBaHHas mebenbs, gocka
ayauTopus

MynbTumeauiiHoe o6opyaoBaHue, KOMMbIOTepHAas TEXHUKA C BO3MOXXHOCTLIO MOAKIOYEHUS K
cetn «MHTepHeT» 1 oBecneyeHrem AOCTyNa B 3MEKTPOHHYIO MHAOPMALMOHHO-
obpasoBaTenbHyto cpeay

KomnbloTepHbIN
Knacc
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