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Mporpammy oucumnnuHbl paspabotan(a)(n) Cutamkos A.C.

1. Uenn ocBOEHNS AUCLUMINHBI

YyebHas oncumnnuHa "BeeneHre B or3nky KnacTepoB M HaHOYaCTUL" OTHOCUTCS K BapuaTuBHONA
yacTu obLeHay4yHoro uukna AMcuUmMnanH yyebHoro nnaHa noaroToBKU MarncTpoB 1 UMEET CBOEN
Lenbto oopMUpoBaHMe Yy 00y4atoLNXCS NEPEYNCNEHHDBIX HUXE KOMMETEHLNIA.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yuebHas oncumnnnHa BktodeHa B pasgen " M2.0B.5 NpodeccroHanbHbIi" 0CHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.68 MNeparornyeckoe obpasoBaHNe N OTHOCUTCS K
avcumnnuHam no Beibopy. OcBamBaeTcs Ha 2 Kypce, 3 CEMECTP.

OucumnnuHy "BeeneHre B om3mnky KnactepoB U HaHo4acTuL" obecneymBatoT 3HaHNS, NONyYeHHbIe
CTyOeHTaMu Npu U3y4eHnn Takmx KypcoB Kak "KBaHTOBasa MexaHuka", "agepHas gousuka" n "dunsuka
TBEPOOro Tena n nonynposoaHMKoB". [locne 03HakoMNeHNs C KypCoM NeKLMiA CTYAEHTbl JOMXKHbI
yMeTb KBaNM@UUNPOBAHHO NOAXOAMTb K MOCTAHOBKE 3a4a4, Bblbopy 06 bEKTOB MCCNENOBaAHNS B
CBSI31 C X CTPOEHWNEM U CTPYKTYPOI NPU PEEHNN HayHYHbIX U HayYHO-NPUKNaaHbIX Npobnem,

CBS3aHHbIX C MOArOTOBKOW Marnctepckom guccepraumu.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
npuobpeTtaemor KOMNETeHLUN
3HaTb: 0bwWume NOHATUS O PECYPCHO-NHAOPMAaLMOHHbIX 6a3ax
LONS peleHns NpogoeccoHanbHbiX 3a4ay, CBA3aHHbIX Kak C
OK-4 Hay4HbIMM MCCNeaoBaHMsaMM B 06nacTn omankm, Tak U B
obnacT MeToaunKn npenoaaBaHns uankn YMeTb:
POpPMUPOBATbL PECYPCHO-MHGOPMALNOHHbIE 6a3bl ans
peleHns npodeccuoHanbHblx 3aaa4 Bnanetb:
COOTBETCTBYIOWMM NOHSATUAHBIM, (OU3MKO-MATEMATNYECKNM
annaparom

3HaTb: OCHOBHbIE KOHLIENUUKN, CBA3AHHbIE C
NHPOPMALIMOHHBIMU TEXHONOrMSIMM B obnacTu
U3nKo-MaTeMaTnieckoro obpasoBaHns YMeTb: UCMONb30BaTh
OK-5 MHCPOPMALIMOHHbBIE TEXHOMOMMK, a TakXXe HOBbIE 3HAHUS U
(0bLwekynbTypHbIE yMeHVs B 0651acTsX, He CBSI3aHHbIX CO CAPEPO OM3NYECKNX
KOMMeTeHL W) nccnenoBaHuii u Pun3nko-maTeMaTnyeckoro obpasosaHusl
Bnanetb: cnocobHOCTbIO caMocTosiTeNbHO NprobpeTaThb C
MOMOLLbIO NHGOPMALIMOHHbBIX TEXHONOIUIA U NCMONb30BaTh B
NPaKTUYECKOW OesSTENbHOCTN HOBbIE 3HAHNS N YMEHNS

3HaTb: COBPEMEHHbIE METOANKM U TEXHONOMMM OpraHm3aumm u
peanu3aunm obpas3oBaTenbHOro npoLecca Ha pasnmnyHbIX
obpa3zoBaTesibHbIX CTYMEHSX B 06pa3oBaTenbHbIX YYPEX AEHNSX
MK-1 YMeTb: NpakTU4eCcKn NpUMEHsTb METOAbI N TEXHONOM UK
(npodheccunoHanbHble COBPEMEHHOr0 (PM3NKO-MaTemMaTmyeckoro 0bpas3oBaHus
KOMreTeHuun) BnaneTb: HaBblkaMu TECTMPOBaHUS, anpobaunmn n
NCrMONb30BaHNSA METOLOB N TEXHOMOMMiA
PU3NKO-MaTeEMaTNYECKOro 06pa3oBaHmns B pasfiNyHbIX
obpa3zoBaTeNibHbIX yHPEXAEHMSAX

Lndop komMneTeHLUN

(0bLeKkynbTypHbIE
KOoMreTeHuun)
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
3HaTb: OCHOBHbIE MONOXEHUS U conoepxaHne CoBpeMeHHbIX
MNK-16 O6pa3OBaTeﬂbeIX TEXHONOrum n MeToAnK 06yqu|/|9| YMmeTb:
npoeKkTnpoBsaTb HOBOE yqe6Hoe conoepxaHune, TeEXHONOrmm m

Lncpp komneteHLUN

S;%?_gf::;ﬁ:f”bwe KOHKpeTHble MeToaukn obyyeHns BnaneTb: Metonamm
NPOEKTUPOBAHNS COBPEMEHHbIX YHEOHBIX MPOrpamMm 1
KOHKPETHbIX METOAUK 0ByYeHNS
3HaTb: 06wWme NOHSATUS, aNFOPUTMbl U METOLbI AMArHOCTUKN 1
MK-2 oLieHMBaHNS kavecTBa obpasoBaTenbHOro npouecca YMeTb:
(npodbeccmoHanbHble OCYLECTBNSTb MOHUTOPUHI KayecTBa obpas3oBaTtesibHOro
KOMreTeHuun) npouecca Bnagetb: MeTogamm aHKeTUPOBaHWS, TECTUPOBAHUS,
OLIEeHKWN 3HaHWNA, YMEHWI N HaBbIKOB CTYOEHTOB
3HaTtb: MeTobl, KOHLENUMM 1 NOAX0Abl OpraHm3aLmm
MNK-4 nccnenoBaTtenbckoit paboTbl 0byyatowmnxcs YMeTb: CTaBuTb
(npodheccunoHanbHble aKkTyasnbHble uccnenosarenbckme 3a8ayn 1 BbiMoHATb
KOMNeTeHLmm) COOTBETCTBYIOWMIA KOHTPONb BnageTb: HaBblkaMy pyKoBOACTBA

nccneposatenbcko paboTon obyyarowmxcs

3HaTb: noaxonbl B paspaboTtke 1 peanusaunm

MK-8 obpaszoBartesibHbIX MOOEeNen, METOANK, TEXHOMNOMNIA N MPUEMOB K
aHannay pesynbTaToB npouecca YMeTb: pa3pabartbiBarth,
ncnonb30BaTb U nNpegnaratb opurnHanbHble METOOUKN U
noaxoabl B 06ydeHun Bnagetb: Mmetogamu oopMmnpoBaHns u
peanvsauun obpas3oBaTtenbHbIX TEXHONOMNIA

(npodhbeccmoHanbHble
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

- OcHoBHble NpencTaBneHns 06 yrnepoaHbix HAHOCTPYKTYpax. PynnepeHbl, HAHOTPYOKK, rpadpeH, nx
ouanyeckme CBoCTBa. XMpanbHOCTb YrnepoaHbiX HAHOTPYOOK. DNeKTPOHHas CTPYKTypa,
3NEKTPOHHBIV CNEKTP, MPOBOAMMOCTb YrNepoaHbiX HaHOTPYOOK. [ledekTbl HaHOTPYboK. MeToapbl
NONy4yeHns 1 pasneneHns NonynpoBOAHNKOBBIX 1 METANNYECKMX HAHOTPYOOK, CTPYKTYP Ha M1X
OCHOBE.

- Ponb dpyHOaMeHTanbHbIX BaKOHOMepHOCTeIZ, onpenensownx PU3NKo-xmMmyeckmne 0COBEHHOCTM
bopmMnpoBaHMS MUKPO- N HAHOPA3MepPHbIX CTPYKTYP, B Pa3BUTUM TEXHONOTMX N MPOU3BOACTBE.
OKOHOMUYECKME N TEXHONOMMYECKNE OCHOBBI YMEHbLIEHNA pa3MepPOoB 3NTIEMEHTOB 3JIEKTPOHUKN.

2. DONIXEH yMeTb:

- 00 BSACHATb CYLHOCTb PU3NYECKNX ABNEHUN N npoueccos B TBepAbIX Teénax, npon3soonTb aHann3
1 penatb KONMYeCTBEHHbIE OLIeHKN napamMeTpoB PM3N4YECKUX NPOLLECCOB;

- ONPenenuTb CTPYKTYPY NPOCTENWMX PeLeToK No AaHHbIM PEHTFEeHOCTPYKTYPHOro aHanusa;
- BbIMONHUTb pacyeT konebaHmin aTOMHOW LIeNnoYKu;

- NPON3BECTN PaCYeTbl KNHETUYECKNX XapaKTEPUCTUNK TBEPAbIX TEN B MPMOAMXeHU CBOBOOHOrO
3NEKTPOHHOrO rasa;

3. ONXEH BnaneThb:

MaremaTnyeckuMmn 3HaHNSMN N YMeno Ux NCNosib3oBaTh NPW BbIMNOMHEHUN KYPCOBbIX, AUMIOMHbIX
paboT 1 B JanbHewen cBoel NpoteccuoHanbHom gestensHocTu. MNoHumarts npobnemy
B3aVIMOCBA3M 3MMUPUYECKOro 1 TEOPETMYECKOr0 3HaHNS B oU3KKE.

Pewatb 3apayv no omanke HAHOCTPYKTYP U HAHOTEXHONOT K.

4. CTpyKTypa 1 comepXxaHue AUCLUUMINHBI MOAYNS

PernctpaunoHHbIn HoMep 5AE
CtpaHuua 4 n3 9. 111 YHI:I
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Ob6was TpyaoeMKOCTb ANCLMMANHBI COCTaBNSIET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€eT B 3 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBO AN fOMycka K 3a4eTy

28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens VX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyecknelllaboparopHbie
3aHATUA pa601b|
1 Tema 1. YcraHoBo4YHas 3 1-3 4 0 0 nggz:l:HHaﬂ
‘Inexuuns. BeeneHwe. P
Tema 2. DOHOHbI 1
Knactepbl B CUCTEMAX C i YCTHbIA ONpocC
2. NMOHWXEHHOW 3 46 0 4 0
pPa3MepHOCTbIO.
Tema 3. [pumecHble
COCTOSIHMS B cuCTemMax i YCTHbI ONpocC
8. C MOHUXEHHOM 3 7110 0 4 0
pa3MepHOCTbIO.
Tema 4. Knnetnyeckume AVCLMEHHAS
4 [ABNeHns B cucTemax ¢ 3 11-14 0 5 0 pa6ota
‘[NOHWXeHHOWA
pPa3MepHOCTbIO.
Tyer
5.Tema 5. 3aver. 3 15 0 2 0 oTHe
Tema . 'toroeas 3 0 0 0 3ayer
" |dopma KoHTpOnNA
Ntoro 4 12 0
4.2 CopepxaHue oUCLUNMUHbI
Tema 1. YctaHOBOYHas nekuus. BeegeHue.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
Tema 2. POHOHBbI M KNnacTepbl B CUCTEMAX C MOHUXEHHON Pa3MepHOCTbIO.
npaktnyeckoe 3aHsitne (4 4aca(os)):
Tema 3. NpuMecHble COCTOAHUSA B CUCTEMaX C MOHUXEHHOW Pa3MepPHOCTbIO.
npaktnyeckoe 3aHsitne (4 4aca(os)):
Tema 4. KuHeTu4yeckue siBfieHNA B CUCTEMaX C MOHNXEHHOW pa3MepHOCTbHO.
npaKkTundeckoe 3aHsitne (2 yaca(os)):
Tema 5. 3aver.
npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET

CtpaHnua 5 n3 9.
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4.3 CTpyKTypa 1 comepXaHue camocTosiTeNibHoM paboTbl AUCLMNNHBI (MOOYNS)

Buapbl
N Paspen Cemect Hepensi | camoctositensHon [TpynoemMKoOCTb g;?«%%:lol;g:;g:g;
AucumnnuHbl pcemecrpa pabotbl (B yacax) 260TbI
CTYAEHTOB P
1 Tewma 1. YcraHoBo4Has 3 1-3 EaggaTec:'BHKng 12 NCbMEHHas
‘Inexuns. Bs Hue. T
nekL eleHune pabore paboTta
Tema 2. DOHOHbI 1
Knacrtepbl B cuctemax c MoaroToBka K .

2. » 4- 12 THbIW On
MOHNXEHHOM 3 6 YCTHOMY onpocy ye onpoc
pPa3MepHOCTbLIO.

Tema 3. lpumecHble
COCTOSIHUSA B CUCTEMAX MOAroToBKa K .
} 9 7-1 12 THbIN ON

3 C NMOHMXEHHOW 3 0 YCTHOMY Onpocy ye onpoc
pPa3MepPHOCTbIO.

Tema 4. KnHetnyeckmne NOArOTOBKA K
4 SBNEeHns B cuctemax ¢ 3 11-14 |nviceMeHHo 10 NMMCbMEHHas
"INOHM>XEHHO abore paboTta
pPa3MepHOCTbLIO. P
MoOroToBka K

5.[Tema 5. 3ayer. 3 15 oAroroska 10 otyer

oT4yerty
NToro 56

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

MpoBeneHve nekunii B BUAE KOMMbIOTEPHbIX Npe3eHTaunii n obcyxneHne matepuana no Teme.
MpoBeneHne KOHTPONbHbIX PaboT 1 BbIMONHEHME 3aAaHni No Kypcy. JIeKUMOHHbIE 1 NpakTu4Yeckne
3aHSATUS MNOCTPOEHbI C MPUMEHEHNEM KOMMbIOTEPHOW Npe3eHTaunmn, pelweHms 3aaay ¢ NpuBneYeHmnem
LaHHbIX peasibHbIX 9KCNEPVUMEHTOB. B yacbl NpakTM4ecKnx 3aHATUIN NPOBOAATCS KOHTPOMbHbIE
paboTbl 1 ONPOChHI, YTO AAET BO3MOXHOCTb OLIEHNTb YCBaMBaeMOCTb Matepuana cTyaeHTamMm u npu
Heobx04MMOCTM NOAPOOHO OCTAHOBUTBLCS HA MPOBNEMHbBIX BOMpPOCaXx.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOWN paboTbl CTYAEHTOB

Tema 1. YcTaHOBOYHast nekuus. BeepeHue.

nMcbMeHHas paboTa , NpPUMepPHbIe BOMPOCHI:

ONpPOC MO KOHTPO/bHbBIM BONpOCcaM

Tema 2. POHOHbI U KNnacTepbl B CUCTEMAX C MOHNXEHHON Pa3MepHOCTbIO.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

ONpPOC MO KOHTPO/bHbBIM BONPOCaM

Tema 3. NpuMecHble COCTOSIHUA B CUCTEMAX C MOHMXEHHOW pa3MepPHOCTbIO.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

ONpPOC MO KOHTPO/bHbBIM BONpPOCcaM

Tema 4. KuHeTu4yeckue siBfieHNSA B CUCTEMaXx C MOHUXEHHOW pa3MepHOCTbHO.
nncbMeHHas paboTa , NpUMepHbIe BONPOCHI:

ONpPOC MO KOHTPO/NbHbBIM BONpPOCaM

Tema 5. 3auer.

PernctpaunoHHbIn HoMep < ;’;?{
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OTYeT , NPUMEpPHbIEe BOMPOCHI:
OnNpOC MO KOHTPO/NbHbLIM BONpOCaM
Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
npUMepHble BOMPOCHI K 3a4eTy:

1.an/IHLI,I/II'IbI Knaccugomnkaumm HaHOOObEKTOB U HaHOCTPYKTYP. OcHoBHble Knaccsbl HaHOMatepunanos
1 0bnacTn Nx NCnonb30BaHUS.

2.Pa3mepHble adhdoekbl (P3) B HAHOCTPYKTypax. MNoHATNE O CKeNNnHre, aBTOMOOEbHOCTY 1
rpaHuuax NPUMEHNMOCTU Teopun/Moaenu.

3.0cHoBHbIE pa3HoBUAHOCTM PO B HaHOMacwWTabHbIX CTPYKTypax.

4.0OCHOBHbIE rpynmbl OU3NYECKMX MPUYMH CNEeLMgUYEcKoro noseneHns HAaHOOObEKTOB.

5.Ponb cBO6OAHbBIX M BHYTPEHHUX NMOBEPXHOCTEN B (OUINKO-XUMUM HAHOCTPYKTYP.

6.PasmepHoe kBaHTOBaHMe. KBAHTOBbIE HUTU 1 KBAHTOBbIE TOYKU. KBaHTOBbLIE TOYKM C 060N0YKaAMN.

7.Dun3nyeckmne NPUHLMMbLI U OCHOBHbIE rPYNMbl METOA0B UCCNEN0BaHNS HAHOCTPYKTYpP. Ynpyroe u
Heynpyroe paccesiHue.

8.MpuHUMMbI 1 METOABI U3MEPEHNSI Pa3MEPOB HaHOYaCTUL.

Buabl camocTosiTenbHOM paboTbl CTYAEHTOB:

1) BbINONHEHWE NpakTUYeCKUX 3aJaHnii No pasaenam Kypea;
2) BbIMONHEHNE KOHTPOJbHbIX PaboT;

3) noarotoska K 3a4ery.

7.1. OcHoBHas nuTeparypa:

1. DOTOANEKTPUNYECKMNE ABNEHNS B NOMYNPOBOAHMKAX N PAa3MEPHO-KBAHTOBAHHBIX CTPYKTypax:
YyebHoe nocobue/ J1.E. Bopobbes, C.H. Oanunos, I'.I". 3erps, O.A. ®dupcos, B.A. WanbiruH, N.H.
Sccuesny, E.B. beperynuH. C.-Metepbypr: Hayka, 2001, 248 c1p.

2. J1.E. Bopobbés, E.J1. NBueHko, O.A. ®upcos, B.A. WanbirmH. Ontuyeckne cBoncTea
HaHocTpykTyp (Moa pen. E.J1. MiByeHko u J1.E. Bopobbesa). C.-MNeTepbypr: Hayka, 2001. -188 c.

3. M. 1O, M. KapnoHa. BeegeHue B thuauky nonynposogHukos. M.: duamarnut, 2002. -560c.

4. B.2. NacymsaHu, C.H. Jlbikos, [.A. NuweHan-CesepuH, C.A. Pbikos, [.A. ®dupcos. PasmepHoe
KBaHTOBaHMe. YacTb 1. SHepreTnyeckuin cnekTp HaHocTpykTyp. C.-MNeTtepbypr: N3a-80
MonutexHnyeckoro yHnsepcuteta, 2008. -258 c.

7.2. lononHuTenbHasa nureparypa:

1. Bopobbes J1.E., lony6 J1.E., Oanunos C.H., NBueHko E.J1., Pupcos O.A., WanbirnH B.A.
OnTnyeckune sIBNEeHNs B NONYNPOBOOHUKOBbBIX KBAHTOBO-pa3MepHbIx cTpykTypax - C.-MNetepbypr: M3a.
CrerTy, 2000 - 156 c.

2. AHpo T., ®aynep @., CtepH @ IneKTPOHHbIE CBOMCTBA ABYMepHbIX cuctem — M.: Mup, 1985. -
415 c.

7.3. UHTepHeT-pecypcChbl:

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNSA COrNAacHO YTBEPX.OeHHOMY
y4yebHOMyY nnaHy

OcBoeHve gucuunnuHbl "BeegeHne B oM3KKy KnacTepoB 1 HaHo4acTuu" npegnonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 n3 9. 111 VHI:I
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Mporpamma ovcumnnvHel "BeeneHne B ouamky knactepos u HaHodacTuu"; 050100.68 MNeparormyeckoe obpasosaHune; Cutamkos A.C.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050100.68 "Meparornyeckoe obpasoBaHne" 1 MarMcTepCcKol nporpamme
O6pasoBaHune B 06nacTn r3NKHU .
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Mporpamma ovcumnnvHel "BeeneHne B ouamky knactepos u HaHodacTuu"; 050100.68 MNeparormyeckoe obpasosaHune; Cutamkos A.C.

ABTOpP(bI):
Cutnukos A.C.
"o 201 r.

PeueH3eHT(bl):
MokwuH A.B.
" 201 __r.

PeructpaumnoHHbii Homep 5AE
CrpaHnua 9 n3 9. iis yHlf[

A 5 (1,
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