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Mporpamma omcuunnmHel "CnnHTpoHmnka”; 011800.62 Pagnodmanka; 3asegyowmia kadpenpoit, o.H. (npodgoeccop) Tarupos J1.P.

MporpamMmy ovcumnnuHbl paspaboTtan(a)(1) 3aBeaytowmii kadpenpoi, 4.H. (npodpeccop) Tarnpos
J1.P. Kagbenpa cpuaunkn tBepaoro tena OtaeneHne comsuku , ltagirov@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHnsa gucumnianHbl "CnMHTPOHMKA" SBASIOTCA U3Y4YEHNE OCHOB CMUH-3aBUCSLLMX SBNEHWN
B pas/nyHbIX 06 bekTax, BKNoYas HU3KopasMepHble CTPYKTYPbl 1 MarHUTHbIE HAHOCTPYKTYPbI

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.2 MNpodeccrnoHanbHbIin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

SiBngetcs yacTtbio moaoynsa b.3 npogpeccrmoHanbHoro umkna. NsyyeHne naHHon gucumnninHbl
6asvpyeTcs Ha By30BCKOI MOArOTOBKE CTYAEHTOB MO MOLY/SIM BbICIUE MaTeMaTMKK, 0bLwel onankm
(paspensbl: "MonekynspHas puamka", "OnektpmnyecTtso”, "AToMHaa dmanka") TeopeTnyeckon punsnkm
(paspensl "OnekTpoanHamuka", "KeaHtosas teopus”, "Ctatuctudeckas gouamka'), "®dusmke
cnnowHbIx cpen". OcBanBaeTCs Ha YETBEPTOM Kypce 0byyYeHusl, cebMOoil ceMecTp.

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHUUN

cnocobHOCTbIO cobupatb, 0606wWaTbh U MHTEPNPETUPOBaTb C

Lndop komMneTeHUUH

OK-11 MCMNONb30BaHNEM COBPEMEHHbIX MHHPOPMALMOHHBLIX TEXHONOM NI
(0BLekynbTypHbIE MHCPOPMAaLIMIO, HEOOXOAMMYIO NS OOPMUPOBAHNS CyXAEHNI
KOMreTeHuun) MO COOTBETCTBYIOWNM CreunanbHbiM, Hay4HbIM, coLnanbHbIM 1

3Tn4YecknM npobnemam
CNOCOBHOCTbLIO K OBNaaeHnio 6a3oBbiMU 3HAHUSIMU B 00nacTu

OK-14 NHCPOPMATUKN 1 COBPEMEHHbBIX NHPOPMALIMOHHBIX TEXHONOTUIA,
(0BLweKkynbTypHbIE NPOrpamMMHbIMU CPEACTBAMM 1 HaBblkaMy paboTbl B
KOMNeTeHLmm) KOMMbIOTEPHBIX CETSX, NCMONMb30BaHNIO 623 faHHbIX 1 PECypCoB

NHTepHet
OK-4 CMNOCOBHOCTBIO KPUTUYHECKM NEPEOCMbBICNINBATDL HAKOMEHHDI
(0bLekynbTypHbIE OMbIT, U3MEHSTb NPY HEOOXOANUMOCTM NPOCPUNb CBOEWA
KOMreTeHuun) NpodpecCuoHanbHON AeATeNbHOCTH
MK-1 CNOCOBHOCTBIO UCNONb30BaTh 6a30BbIE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucumnanHam npounmaanmm) ons peweHns
KOMNeTeHLmm) npodpeccroHasnbHbIX 3a0a4
MK-2 CNOCOBHOCTbIO MPUMEHSITL HAa NpakTnke 6a30Bble
(MpocpeccuoHanbHbie n OcpeCCVIOHaﬂbEble HaBbIKW P
KOMreTeHuun) P
MnK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMLI PaboTbl 1 METOLAbI
(npodpeccunoHanbHble aKcnnyaTtaunm CoBpeMeHHOM pannoanekTPoOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 0bopynoBaHus
[K-6

n HOCTbIO K N NOHANbHOM BUTWIO U

(ocpecoronanswse | paocnonsi 1 anoKpOHIKY
KOMMeTeHuunn) P P P

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:
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Mporpamma omcuunnmHel "CnnHTpoHmnka”; 011800.62 Pagnodmanka; 3asegyowmia kadpenpoit, o.H. (npodgoeccop) Tarupos J1.P.

TEOPETNYECKME OCHOBbI CMIMHTPOHWKM U €€ MPUMEHEHNE B CMIMHTPOHHBIX YCTPONCTBAX

2. DONTXEH yMeTb:

ncnonb3oBaTb 3HaHME TEOPETUHECKUX OCHOB CMUHTPOHUKKN NPpU aHanmn3e pa3/inyHbIX

CMWH-3aBUCUMbIX 3P PEKTOB
3. [ONXeH BnaneTb:

HaBblkaMy CUCTEMHOIo nogxoga K CrinH-3aBUCALLNM SABJTIEHNSAM B Pa3/TNYHbIX O6'beKTaX, HaBblKaMW
BblYNCMEHNS CNUH-3AaBUCALWNX CBONCTB pPa3nmnyHbIX CUCTEM

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSATb Ha NpakTke 6a30Bble NPOtECCUOHANBHBIE 3HAHWS NS aHanM3a CrH-3aBUCALWMNX

SBNEHMWI B pa3nnyHblX 06bekTax, BKNoYas HU3KOpasMepHble CTPYKTYPbl U MArHUTHbIE
HaHOCTPYKTYpbl; YMETb NONIb30BATbCA COBPEMEHHBIMM METOAAMUN aHANN3a U CUHTE3a PU3NYECKOIA
MHOOPMALLMK; NOHMMATb U M3naratb NoayYaeMyto MHPOPMaLUMO N NPeacTaBnsATb pesynbTaTtbl

dPun3n4ecknx nccnenoBaHuin.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs foMnycka K 3a4eTy

28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBneTBOPUTENBHO"

(ynos.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH gUcUUNAUHbI/MOAYNS

Buabl n yachbl
Pasnen ayauTopHOM paborThbl,
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N D.MKAL:)ILF;,I’I.IV;HH/ CemecTp cemecTpa (B yacax) KOHTpONS
nem““I'Ipaxmqecmenaﬁoparopuble
3aHATUSA pabortbl

Tema 1. MarHuTHble o
1.|B3aumopencTaus u 8 1 2 0 0 YCTHbBIN OnpocC

MarHUTHbIE CTPYKTYpbI

Tema 2. i}
2.|deppoMarHnTHble 8 2-3 4 0 0 YCTHbIV ONpocC

meTannol

Tema 3. TpaHcropt

HOCUTenen Toka B ) YCTHbIIA ONpOoC
3-lhemarnutHbIX MeTamnax | O 4-5 4 0 0

1 NonynpoBOAHMKAX

Tema 4.

CnuH-3aBucsAwWwmMin

TPAHCNOPT B MarHUTHbIX i YCTHbIA ONpocC
4-\MeTannax, 8 6-7 6 0 0

nonynpoBOAHMKAX U

reTepoCTpyKTypax

PernctpaunoHHbiii Homep 6120414
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Mporpamma omcuunnmHel "CnnHTpoHmnka”; 011800.62 Pagnodmanka; 3asegyowmia kadpenpoit, o.H. (npodgoeccop) Tarupos J1.P.

Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 5. ['vraHTckoe

5 [MarHnToConpoTuBNeHNe | g 8-12 6 0 0 nggz:laeHHaﬂ
"|(TMC) TyHHenbHoe P

MarHMTOCOMNPOTUBNEHNE

Tema 6. CnuHoBbIE

KnanaHbl (BEHTUNN) 1

CMUH-3NEKTPOHHbIE

yCTPOMCTBA ANs 3anncu 13-1 YCTHbIA ONpocC
6. nHgpopmauun Opyrve 8 3-16 6 0 0

NPVMEHEHNS

CNUH-NONSPUI0BAHHOIO

TpaHcnopTa

Tema 7. ToyeyHble

MarHUTHbIE KOHTaKTbl YCTHbI ONpocC
7. 17-1

CeepxnpoBogsiwas 8 8 6 0 0

CMUHTPOHMKA

NMCbMeHHas

8./Tema 8. ATtecTaums 8 18 2 0 0 paboTta

Tema . NITorosas 8 0 0 0 3ayer
" |doopma KOHTpONnS

Ntoro 36 0 0

4.2 CopepxaHvue oUCLUMNUHbBI
Tema 1. MarHuTHble B3aUMOOEACTBUSA U MarHUTHble CTPYKTYpbI
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

1.1. MarHuTtHoe ounonb-aunonbHoe B3anmonencreme. 1.2. ObMeHHble B3anMmomencTeug. 1.3.
deppoMarHUTHbIA NopsanokK. 1.4. AHTUPeppoMarHeTnam, eppumMarHeTnam.

Tema 2. PeppomMarHuTHble MeTanNbl
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

2.1. BoHHas cTpykTypa heppomarHnTHbix metannos 2.2. Mooenb MoTta 30Hbl NPOBOANMOCTH
doeppomarHnTHblx MeTannos 2.3. Moaenb B3auMo4eNCTBNE MEXAY NOKANM30BaHHbIMUA U
0enokanm3oBaHHbIMU 3M1IEKTPOHAMKN B NPOBOOALWMX MArHeTUKax.

Tema 3. TpaHcnopT HOCUTENEN TOKA B HEMarHUTHbIX MeTasiax U NonynpoBoAHUKax
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

3.1. Knaccunyeckas teopus Opyne-IlopeHua. KnHetnyeckoe ypasHeHne bonbumaHa.
MarHeToconpoTBneHne MeTannos 1 NoNynpPoBoAHMKOB. 3.2. ekt Xonna. 3.3. Meton goyHKLMMA
MpyHa. ®opmyna Kybo ons npoBoAUMOCTW. 3apsaoBbiii U CNMHOBLIA TOKK. 3.4. CnNHOBLIN adpdoekT
Xonna (BHyTpeHHe npucywunii). Monenn Paw6bl n [peccenbxayaa.

Tema 4. CnnH-3aBUCALLLUIA TPAHCNOPT B MarHMTHbLIX MeTannax, nonynpoBoaHUKax 1
reTepocTpykTypax

JNIeKLMOHHOe 3aHsiTne (6 4aca(oB)):

4.1. JedpasmpoBaHue N paccesHne 31eKTPOHOB C NepeBOPOTOM CMNNHA, KUHETUYECKOE YpaBHEHME.
4.2. AHN30TPOMNHOE MarHMToconpoTueneHue. 4.3. ' paHN4HOE CONPOTMBAEHNE, CINHOBOE paccesHne
Ha nHTepderice. 4.4. CNnHOBBIA adodoekT Xonna (3a cHeT paccesaHus).

Tewma 5. N'vrantckoe marHutoconpoTtusneHne (FMC) TyHHenbHOe MarHUTOCONPOTUBIIEHNE
JNeKLMoHHoe 3aHsiTne (6 4yaca(oB)):
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5.1. TMC B MeTannnyecknx MynbTUCNOsIX, NapannenbHas reomeTpus, 6onbuMaHoBckas Teopust. 5.2.
TMC B MeTanninyeckmx MynbTUCNoNX, NnepneHankynsapHas reometpus, Teopus depra-Baneta. 5.3.
AkcnepuMeHTanbHble HabntoaeHns agogpekta FMC. 5.4. TyHHenMpoBaHWe aNeKTPOHOB B
reTepocTpykTypax ¢ ananektTpuyecknummn bapbepamu. 5.5. CIMH-NoNsipu3oBaHHOE TYHHENNPOBAHNE.
5.6. TyHHEeNnbHOE MarHUTOCONPOTUBNEHME - Teopus. 5.7. TYHHENbHOE MarHUTOCONPOTUBNEHNE -
9KCMEPUMEHT.

Tema 6. CnnHoOBbIe KnanaHbl (BEHTUN) U CNUH-3/1IEKTPOHHbIe YCTPOMCTBA AJ1s1 3anucu
mHdpopmauum [lpyrue npuMeHeHUs CNUH-NONSPU30BaAHHOro TpaHcnopTra

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

6.1. CNUH-BEHTUSIbHBIA CEHCOP MarHUTHOMO NONS N ero NPUMEHEHUs B yCTPOMCTBAX AN MarHUTHOWN
3anucu 1 xpaHeHns nHgopmaumun. 6.2. NprMeHeHne CNMHOBOIrO BEHTUNS B KAYECTBE SHENKN
XpaHeHns MHgopMaLnn, MarHUTOPE3NCTMBHAS NaMaTb NPON3BObHOrO gocTtyna. 6.3. CnvHOBbLIN
BpalLLatoLWmin MOMEHT, MepPeKNtoYeHe MarHMTOPE3NCTUBHbBIX SYEEK NMIMYNbCaMn TOKa,
MarHMTOpes3nCTUBHAs NamsTb BbICOKOM UHTerpaunn. 6.4. CnvH-NoNspn30BaHHbIA TOK B CTPYKTYpax
'MeTann-goeppoMarHUTHbIA NonynpoBoaHUK'. 6.5. CNWHOBbLIM ONO4 Ha CTPYKTypax
'MeTann-goeppoMarHMTHbIN NoNynpoBoaHUK'. 6.6. CNUHOBbIE PUNLTPbLI HA OCHOBE CTPYKTYPbI
'peppoMarH1THbIA NONYNPOBOAHWK-NONYNPOBOAHMK'. 6.7. MarHutHblin 6unonspHbiii guoa. 6.8.
CnvHOBbLIN TPAH3MCTOP.

Tema 7. ToueuHble MarHMTHble KOHTaKTbl CBepXxnpoBoasiLas CNUHTPOHMNKA
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

7.1. OMnyecknii 1 6anIMCTUYECKIMIA TPaHCNOPT. 7.2. MarHNTOCONPOTUBIEHNE TOYEYHbIX KOHTAKTOB
N3 oeppoMarHUTHbIX MaTepuanos. 7.3. KeaHTOBaHWe NpoOBOAMMOCTY B peppOMarHUTHbIX
HaHOKOHTaKTax, KBAHTOBbIA CMIMHOBbLIV kKnanaH. 7.4. CBepxnpoBOASLWME KOHTAKTbl 1 nepexoapbl ¢
doeppoOMarHUTHOM NPOCNONKON. [Nn-kKoHTakKTbl. 7.5. CNMHOBLIE BEHTUNN HA OCHOBE adpdoekTa
6nmaocTn. 7.6. ekt [xo3edcoHa B C/P/C kKoHTaKTax, CBEPXMNPOBOASALWASA NAMATb 1 Noruka ra
ocHoBe C/d/C KOHTaKTOB.

Tema 8. AtTectauuns
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

8.1. TyHHEnNbHble reTepOCTPYKTYPbl C HECKONbKUMW MarHUTHbIMK cnosiMi. 8.2. CNH-BEHTUNBHBIIA
TpaH3uncTop

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMIUHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTtositensHon [TpyA0eMKOCTb ;?«%%:L:?:;E:g;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYL,EHTOB P

Tema 1. MarHuTHble NOArOTOBKA K

1.|B3anmogencTens n 8 1 CTHOMY OMDOC 2 YCTHbI ONpocC
MarHUTHbIE CTPYKTYpPbI y y onpocy
Tema 2. nooroToBka K

2.|®deppomMarHnTHble 8 2-3 CTHOMY OMDOC 4 YCTHbI ONpoC
mMeTannbl y y onpocy
Tema 3. TpaHcnopt
HOCUTENEN ToKa B noaroToBka K o

3. HEMarHUTHbIX MeTannax 8 4-5 YCTHOMY Onpocy 4 ycTHEI Onpoc
N NONynpoBOAHMNKAX
Tema 4.
CnunH-3aBuUCSIWNIA
TPaHCNOPT B MAarHUTHbIX nogroToBska K o

4, -7 THbI ON
mMeTannax, 8 6 YCTHOMY Omnpocy 6 ye onpoec
nonynpoBOgHUKax u
reTepoCcTpyKTypax

KETPOHHBH
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Mporpamma omcuunnmHel "CnnHTpoHmnka”; 011800.62 Pagnodmanka; 3asegyowmia kadpenpoit, o.H. (npodgoeccop) Tarupos J1.P.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
T .
ema 5. ['nraHTckoe MNOArOTOBKA K
5 [MarH1TOCONpOTUBAEHNE | g 8-12  |nNCLMEHHON 6 NMCbMEHHAs
‘|(TMC) TyHHenbHoe abore paboTta
MarHMTOCOMNPOTUBNEHME P
Tema 6. CnuHoBblE
KnanaHbl (BEHTUNN) n
CMUH-3NEKTPOHHbIE
CTpoONCTBa ONng 3anucu NnoAroToBka K o
6./ 13-1 THbI OnN
nHdpopmauun Opyrve 8 3-16 YCTHOMY onpocy 6 ye onpoc
NPUMEHEHMNS
CMUH-NONSPU30BAHHOIO
TpaHcnopTa
Tema 7. ToyeyHble
MarHUTHbIE KOHTaKTbI NnoAroToBKa K o
7. 17-1 THbIA on
CeepxnpoBoasuwas 8 8 YCTHOMY onpocy 6 ye onpoc
CMNHTPOHKKA
NnoAroToBka K
8.Tema 8. AtTectauus 8 18 |MnCbMeHHON 2 nggzh:aeHHaﬂ
pabote P
WNtoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Nekuwnm, camoctosiTenbHasa paboTa cTyageHTa, NMCbMeHHble paboTbl, KOHCYNbTaUMK. JIEKLUMOHHbIE
3aHATMA NpeanonaratoT UCMONb30BaHNe ayaMTOPUN, OCHALLEHHON COBPEMEHHBIM MyNbTUME ANNHBLIM
obopynoBaHmeM.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MarHUTHble B3aUMOAENCTBUSA U MarHUTHblE CTPYKTYpPbl

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Ob6MeHHble B3ammoencteusl. @eppoMarHUTHbIR NopsaoK. AHTUCEPPOMArHETU3M,
deppumarHetnam. (OK-11, MK-1, MK-2).

Tema 2. PeppomMarHUTHblie MeTannbl

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Mogenb MoTTa 30HbI NPOBOAMMOCTI (peppoMarHUTHbIX MeTannios Moaenb B3aMmogencTene Mexay
NOKann3oBaHHbIMK 1 OeN0Kann30BaHHbIMU 3M1IeKTPOHaMM B NPOBOASWNX MarHeTukax. Knaccunyeckas
Teopus Opyne-JlopeHua. KuHetnyeckoe ypaBHeHne bonbumaHa. MarHetoconpoTveneHne Metannos
1 nonynpoBoaHMKoB. ShdoekT Xonna. Meton doyHkumii IM'puHa. Popmyna Kybo ons npoBoAMMOCTH.
3apsanoBbivi U CNVHOBBIA TOKKU. CNUHOBbLIN adhdpekT Xonna (BHyTpeHHe npucywwuid). Mogenn Pawbbi n
Hpeccenbxaysa. (OK-11, MK-1, IMK-2).

Tema 3. TpaHcnopT HOCUTENEN ToOKa B HEMarHUTHbIX MeTasyiax U nonynpoBoaHUKax

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

JedasupoBaHne n paccesiHne aneKTPoOHOB C NEePeBOPOTOM CMMHA, KMHETMYECKOe YpaBHEHNE.
AHN30TPOMHOE MarHUTOCONPOTUBAEHUNE. [ paHn4YHOe CONPOTUBAEHNE, CIMHOBOE paccesiHe Ha
nHTepgoence. CnnHOBLIN agodoekT Xonna (3a cyet paccesHus). (OK-11, MK-1, MK-2).

Tema 4. CNNH-3aBUCSILLLUIA TPAHCNOPT B MarHUTHbIX MeTannax, nonynpoBoAHUKaX U
retepocTpykTypax
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

CnvH-NoNsIpN30BaHHbIA TOK B CTPYKTYpax MeTann-goeppomMarHuTHbIi NonynpoBoaHuK. CrnHOBBI
A0 Ha CTPYKTypax MeTanni-gpeppomMarH1THbIA NonynpoBogHnK. CnvHoBble (OUNbTPbI HA OCHOBE
CTPYKTYpbl oeppoMarHUTHbIA nonynposoaHuK-nonynposogHuk. (OK-11, MK-1, MK-2, MK-3).
Tema 5. N'urantckoe marHutoconpotusneHme (FMC) TyHHenbHoe MarHUTOCONPOTUBIIEHNE
nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

ObMeHHble B3anMoaencTems, peppomarHeTnam. [ByxKnaKkoctTHas Moaesnb NPOBOANMOCTM
doeppoOMarHUTHbIX MeTannoB. 3apsaoBble U CINHOBbIE TOKW. MarHMToOCoONpoTMBREHE METANNOB 1
nonynpoBoAHNKOB. ddpekT Xonna, onpeneneHne 3Haka 3apsga Hocutenen toka. PaccesHue
9NEKTPOHOB C NepeBopOTOM cnuHa. CnnH-3aBucsilee rpaHmyHoe conpotmenexme. FMC B
MeTanIM4yeckux MynbTUCNosx, napannenbHas reometpus. FMC B MeTannmyeckmnx MynbTUCRoNX,
nepneHamkynspHas reometpus. CnvH-3asucslLee TYHHENMPOBAHNE 3NEKTPOHOB B reTEPOCTPYKTYpax
C onanekTpunyeckumn bapbepamn. TyHHenbHoe MarHmuTtoconpoTtmenenne. (OK-4, OK-11, OK-14, MK-1,
MK-2, rNnK-3, rnK-6).

Tema 6. CnnHOBbIe KnanaHbl (BEHTUN) U CNUH-3/1IEKTPOHHbIE YCTPOMCTBA AJ1s1 3anucu
nHcpopmauumn Lpyrne npMMeHeHUs CNNH-NONSPU3oBaHHOro TpaHcnopTa

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MarHuTHbIA 6unonsipHblii anon. CnnHOBLIA TpaH3ncTop. MarHMTope3ncTBHas NamsiTb Ha
MeTanNn4yecknx reTepocTpyktTypax. MarHuTopeancTMBHas NaMaTb Ha TYHHENbHbLIX FETepPOCTPYKTYpax,
nepekoYeHne MarHNTHbIX COCTOSIHUIA CNINH-MONSPU30BaHHbIM TOKOM. Pa3Bsa3ku Ha OCHOBE
appekToB ruraHTckoro marHutoconpotmenenns. (OK-11, IMNK-1, MK-2, rNK-3, rk-e6).

Tema 7. ToyeuyHble MarHUTHbIe KOHTaKTbl CBepXxnpoBoasiLlas CIMHTPOHUKA

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

OMunyecknii 1 6aNIMCTUYECKUIA TPAHCNOPT, MArHUTOCOMNPOTUB/IEHNE HAHOKOHTAKTOB. DdhdpekT
Ixo3edcoHa B C/P/C kKoHTakTax, NM-KoHTakThl. CBEpXNpoBOASLLAs NaMsTb 1 NOrMKa Ha OCHOBE
C/®/C konTtakTos. (OK-11, INK-1, MK-2, MNMK-3, MK-6).

Tema 8. AtrTectauus

nMcbMeHHas paboTa , NpUMepHbIE BONPOCHI:

CnnHoBble onoabl N CNUHOBbLIE PUNbTPbI. MarHNTOPE3nCTMBHASA NaMATb HA METAIMYECKUX U
TYHHENbHbIX reTepPOCTPYKTYpax. TYHHENbHbIE FeTEPOCTPYKTYPbl C HECKONBKUMU MAarHUTHbIMUK CIOSIMNA,
nepekoyYeHne CnH-NonsaprU3oBaHHbIM TOKOM. MarHMToconpoTMBAEHME TOYEYHbIX HAHOKOHTAKTOB.
J[1>x03ePCOHOBCKME KOHTaKTbl C doeppoMarHuTHol cnaboit ceasbto. CBepxnpoBoasiume
CMUHTPOHHbIE YCTPONCTBA. TYHHENbHbIE FETEPOCTPYKTYPbl C HECKONbKUMIN MarHUTHLIMU ClIOSIMU,
CNuH-BpawarenbHbii agodekT. CnuH-BeHTUNbHbIA TpaHancTop. (OK-4, OK-11, OK-14, INMK-1, IMK-2,
MK-3, INK-6).

Tema . UToroeasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:

Tekywwmin KOHTPONb YCNEBAEMOCTM OCYLLECTBNSIETCS HA OCHOBaHWUMN MUCbMEHHbIX paboT Mo
NHOMBMAYaANbHbIM 3a0aHUSIM. VITOrOBbIi KOHTPOMb OCYLLECTBASIETCA B POpPME YCTHOrO 3a4eTa no
neKkuMoHHoMy Kypcy. CamocTosaTenbHas paboTta CTyAeHTOB 3aKN04aeTCcs B MOBTOPEHUN NEKLMOHHOIO
Matepuana (KOHCNekTbl NeKunit), n3y4eHun matepuana, BBIHECEHHOro Ha CaMoCTOoATENbHOE
n3y4yeHne (peKoMeHAO0BaHHasa nnuTepaTypa), BbiNOAHEHUM UHOMBULAYANbHbIX 3a4aHUIA.

PACMPEOENEHVNE BANNOB BANNbHO-PENTUHIOBOW CUCTEMBbI (cymma=100)
[1] Tekywas paboTa cTyaeHTa (akTMBHOCTb Ha nekumsix) 10

[2] MucbMeHHbIe paboThbl (2) 40
[3] 3aueTt 50

MeToanyeckue yKa3aHus K BbIMONMHEHUIO NMMCbMEHHbIX pa60T W NONHbIA CMNCOK BOMPOCOB K
NMACbMEHHbIM p8.60TaM N 3a4eTy HaxoOoAaTcs B an/IJ'IO)KeHI/IFIX 11 2, COOTBETCTBEHHO.

MNpuMepHbIE BONPOCHI K 3a4eTy:
1. [ByX>XKMOKOCTHas MOAENb NPOBOAUMOCTY CPEPPOMArHUTHBIX METAS/IOB.
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2. 3aps00Bbl U CIVHOBLIV TOKU B rETEPOCTPYKTYpPaX.

3. O6bEMHOE 1 NMOBEPXHOCTHOE CMWH-3aBUCSLLEE PACCESAHNE 3NEKTPOHOB.

4. MexaHn3Mbl MarHUTOCONPOTUBAEHUS B MArHUTHbBIX reTEPOCTPYKTYpax - napannenbHbIi TPaHCMopT,
nepneHanKynspHbIA TPaHCMOPT.

5. TyHHenbHble reTepoCTpyKTYypbl, CMUH-3aBUCsLLEE TYHHENVPOBaHME.

6. MexaHn3mbl TYHHENIbHOro MarHMTOCOMPOTUBNEHWS.

7. CNMHTPOHHbIE NPUBOPbLI HA OCHOBE rMraHTCKoro marHmtoconpoTnenexus (FMC).

8. Nonoskun 4teHus n NMMC-pa3Ba3km Ha OCHOBE MarHUTHbIX FETEPOCTPYKTYP.

9. OHeproHesasncmmas namaTb Ha ocHose TMC.

10. TyHHENbHOE MarHMTOCONPOTUBEHNE.

11. TyHHenbHbIe reTePOCTPYKTYPbl C HECKONBKMMM MarHUTHBIMU CnosiMu. MNepekntoyeHne MarHMTHbIX
COCTOSIHWIA CMUH-NONSAPU30BAHHBIM TOKOM.

12. CNVH-BEHTUNbHbIN TPAH3UCTOP.

13. SHepFOHe3aBVICVIMaﬂ namsaTb HA OCHOBE TMMraHTCKOro MarHMToCconpoTmeneHnAa N Ha OCHOBE
TYHHEJIbHOIro MarHMTOCONpPOTUBJIEHUA.

14. ,D,)KO3eCpCOHOBCKVIe NMN-KOHTaKTbl N NX NPUNTOXEHNA K CBGpXI'IpOBO,EI,FILI.I,GVI CMNHTPOHUKE.

7.1. OcHoBHas nuTeparypa:

1. CnupugoHos, Oner MNaenosuy. PuU3nyeckme 0CHOBbI TBEPAOTENBHON 3NEKTPOHMKM : y4ebHoe
nocobvie ons CTyAEHTOB BbICWNX Y4EOHbBIX 3aBEAEHWNA, 0OYYAIOWNXCS NO TEXHNYECKMM HanpaBneHnsm
nogrotosku un cneumansHoctam / O. . CnupuaooHos . - Mocksa : Beicwas wkona, 2008 . - 190, [1] c. :
nn. ; 21 . - ([ns BbicWwMX y4ebHbIX 3aBeAeHNA, DNEKTPOHHAsA TexHuka) . - bubnuorp.: c. 189 (14
Ha3B.) . - ISBN 978-5-06-005740-9 ((B 06n.)) , 3000.

2. Naspunos, C. A. HaHoTexHonoruu B anekTpoHuke / Maspunos, C. A.;boprapart, Hukonan
VMeaHoBwny; epacumenko, Hukonan Hukonaesuy;HannbirvH, Opun Anekcangposuy; Mog pen. 0. A.
YannbirnHa . - Mockea : TexHocopepa, 2005 . - 448 c. : un., Tabn. ; 22 cM. - 40-netnio MUST
nocesiwaeTcs . - ABT. ykasaHbl Ha c. 444-446 . - bubnuorp. B koHue rn. - ISBN 5-94836-059-8 ((B
nep.)) , 1500.

3. lLyka, AnekcaHap AnekcaHapoBuy. HaHoanekTpoHuka : yiebHoe nocobve ans cTyaeHToB By30B /
A. A. lyka ; Mog obw. pen. KO. B. N'ynsieBa . - Mocksa : PuamatkHura, 2007 . - 464 c. : Tabn., un. ; 22
CM. - (DnekTpoHuka) . - lNMpenM. ykas.: c. 460-463.

4. Envcees, AHapeli AHaTonbeBmY. PyHKUMOHaNbHbIE HAHOMaTepuansbl : y4ebHoe nocobue ons
CTYAEHTOB CTaplwmx KypcoB, obyyatowmxcs no cneumanbHoct 020101 (011000) - Xumusi / A.A.
Envncees, A.B. JlykawwH ; nog pen. akag. 0. [0. TpeTtbsikosa . - Mocksa : Puamarnut, 2010 . - 452 c. :
vn., UB. Un., NopTp., Tabn. ; 25 . - bubnuorp. B KoHUe .

5. l'ypTtoB, Banepwii AnekceeBuy. TBepaooTenbHas anekTpoHuka : y4ebHoe nocobue / B. A. l'ypToB . -
M3paHuve 2-e, pononHeHHoe . - Mocksa : TexHocdepa, 2005 . - 408 c. : un., nopTp. ; 25 cm. - (Mup
3NEKTPOHUKN) . - Brubnuorp.: c. 401-404 (84 Ha3B.) . - MpeaMm. ykaa.: c. 405-406 . - ISBN
5-94836-060-1, 2000.

6. 'yces, AnekcaHap VisaHoBu4. HaHOMaTepuanbl, HQHOCTPYKTYpPbl, HaHOTexHonorun / A. . T'yces . -
N3pnaHne 2-e, ucnpaeneHHoe . - Mockea : ®@uamatnut, 2009 . - 416 c. : un. ; 22 cMm. - bubnuorp. B
KOHUe rn. - VIMeH. ykas.: c. 406-407 . - [penm. ykas.: c. 408-414.

7.2. JlononHuTenbHasa nuteparypa:
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1. HaHoanekTpoHuka / [Bannes Kamunb AxmetoBuy, akan. PAH, 0.d.-M.H., Beiopkos Bnagumup
Brnaoummnposuy, K.¢p.-M.H., ['pua4mH Buktop Anekceesuy, O.dp.-M.H. 1 gp.] ; nog pen. akag. A.A.
Opnukosckoro . - Mocksa : I3g-so MI'TY nm. H.9. BaymaHna, 2009 . - ; 25 . - (Cepus OnekTpoHukKa B
TEXHNYECKOM yHuBepcuTteTe, MNpuknanHas anekTpoHuka / nog obuw. pen. .b. denoposa).

2. KokuH, AnekcaHaop AnekcaHoposuy. TBepaoTenbHble KBAHTOBbIE KOMIMbIOTEPDLI HA AAEPHbIX
cnuHax / A. A. KokuH . - Mocksa ; Mxesck : VIH-T komnbtoTep. uccnep., 2004 . - 204 c. :un. ;20 . -
Brbnuorp.B koHuUe YacTei . - MpeaMm. ykas.: c. 202-203 . - ISBN 5-93972-319-5.

3. BeeneHue B kBaHTOBble KoMmnbloTepsbl / . 1. BepmaH, . O. OyneH, P. ManHbepn, B. U.
LindppuHoswny ; nepeson ¢ aHrn. B. E. lNopcesa ; non pean. A. A. KoknHa . - M. ; MIxesck : UIH-T
KomnbtoTep. uccned. : PXI, 2004 . - 187 c. : mn. ; 21 . - 3arn. n aBT. opwr.: Introduction to quantum
computers / Gennady P. Berman, Gary D. Doolen, Ronnie Mainieri, Vladimir I. Tsifrinovich . -
Bubnuorp.: c. 181-184 . - MNMpeam. ykaa.: c. 185-187.

4. KBaHTOBbIE KOMMbIOTEPBI, MUKPO- Y HAHOBNEKTPOHUKA (Chr3nka, TEXHONOMUS, AnarHocTuka u
MOOENUPOBaHME) : COOPHMK HayYHbIX TPYAOB HAaY4YHO-NMPAKTUYECKON MEXPETrMOHANBHOW
KOoHgoepeHumu, Apocnaenb, 22-23 ceHTsabps 2008 r. / M-Bo obpa3oBaHms 1 Haykn Poc. Pepepaumu,
depep. areHTCTBO No 06pasoBaHuto, dpocn. roc. yH-T um. IN. I'. emnposa . - dpocnasns : [AplY],
2008 . - 187 c. : un., Tabn. ; 21 . - PepnepanpHas Lenesas nporpamma "ccnenoBaHns n paspaboTtkm
MO MPMOPUTETHBIM HaNPaBNEHNSAM Pa3BUTUS HAY4YHO-TEXHUYECKOro komnnekca Poccun Ha
2007-2012 romb!" . - B Hapaar.: M-Bo obpa3oBaHus nHayku Poc. @epepaummn, denep. areHTCTBO N0
obpaszoBaHuto, Apocn. roc. yH-T um. IN.I. Oemmnooea, Penep. uenesas nporpamma "MiccnenosaHms un
pa3paboTky No NPUOPUTET. HaNpPaBNeHNAM Pa3BUTMS Hayy.-TEXH. komnnekca Poccun Ha 2007-2012
rogpbl" . - Bubnuorp. B koHue Tp. - ISBN 978-5-8397-0609-5 ((B 061.)) , 100.

7.3. UHTepHeT-pecypcChbl:

NHopopmaunoHHbIv 6ronneTteHs - http://perst.isssph.kiae.ru/Inform/index_tem.htm
HaHOTexHonormyeckoe coobwecTso HaHomeTp - www.nanometer.ru

HoBoCTM CNNMHTPOHMKM - http://www.spintronics-info.com/

Cant 0 HaHoTexHonorusx B Poccun - http://www.nanonewsnet.ru/

anemeHTbl 6onbLwor Hayku - http://elementy.ru/lib/14?page_design=print

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHve gncunnnuHbl "CnnHTPOHUKA" npeanonaraeT UCnob3oBaHne cnemyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

Ayantopus, OCHaleHHast COBPEMEHHbIM MyNbTUMEANAHBIM 060pYA0BAHMEM.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHuo 011800.62 "Pagunoduauka" n npodounio noarotoekn KeaHtosas pagnodusnka u
KBAHTOBas SNEKTPOHMKA .
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