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Mporpamma ancumnavHbl "MarHnTHble HAHOCTPYKTYpbl 1 MaTepuansl”; 011200.62 dusmka; 3aBenyownin kKadenpoin, A.H. (npodeccop)
Tarnpos 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

Llenbio ocBoeHns oucumnnmHbl "MarHnuTHble HAHOCTPYKTYPbI 1 MaTepuanbl” SBNSETCS U3y4eHune
OCHOB MarHUTHbIX SIBNEHWI B pasnnyHbix 06 bekTax, BKoYas HU3Kopa3MepHble CTPYKTYpbl 1
MarHUTHblE HAHOCTPYKTYpPbI

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

JNaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.10B.3 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 3 kypce, 6 ceMecTp.

N3yyeHne naHHON aucumnnvHbl 6a3npyeTcst Ha By30BCKOM MOArOTOBKE CTYAEHTOB MO MOLYNAM
BbICLIE MaTeMaTuku, obwein domaunkn (paspensl: "MonekynsipHas dmsmka”, "9nekTpuyecTso”,
"ATOMHas ouaunka") TeopeTmyeckon msnkn (pasgensl "dnekTpoanHammka”, "KsaHtoeas Teopms”,
"CtaTtnctuyeckas cumamka"), "dunsnke cnnowHbix cpen”. OcBamBaeTcs Ha TPETbEM Kypce 00y4eHuns,
LWecTon ceMecTp.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncbpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OriK-3 CNOCOBHOCTBIO UCNONb30BaTh 6a30BblE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble hyHOaMEeHTanbHbIX pa3nenos 06wWel n TeOPeTNYECKON COU3NKK
KOMNeTeHLmm) LONS pelweHns npogpeccrnoHasnbHbIX 3anad
CNoCOBHOCTbIO pelwaTb CTaHAaPTHbIE 3a4a4m
OMK-6 NPOdeCcCMOoHaNbHOM AeATENbHOCTU HA OCHOBE
(MPOCPECCOHANBHBIE MHCPOPMALIMOHHON 1 Brubnmnorpadpmnyeckoit KynbTypbl C
KOMMETEHLNN) NpUMEHeHeM NHPOPMALNOHHO-KOMMYHMKALMOHHbIX
TEXHONOMNIA 1 C Y4ETOM OCHOBHbIX TpeboBaHMiA
NHCPOPMALIMOHHON 6e30MacHOCTM
MK-1 CNOCOBHOCTBIO UCMONb30BaTh CNELMANN3NPOBAHHBIE 3HAHNS B
(npodpeccunoHanbHble obnact om3nKn ons 0CBOEHUS NPOGUIbHBIX (OU3NYECKNX
KOMNeTeHLmm) AVCUUNNIUH
CNOCOBHOCTbIO NPOBOAUTL HAyYHbIE NCCEAOBAHUS B
AK-2 n3bpaHHo 06nacTn aKCnepuMeHTanbHbIX 1 (1K)
T TUYECKMX OU3NHECKUX U BaHWIA C NOM
(NPOIECCHOHATbHbIE e0peTN4ecKl q)63 ect . ccrnenosa C NOMOLLbIO
KOMMETEHLN) COBpPEMEHHOM NPUOOPHOI 6asbl (B TOM YMCNE CNOXHOro
hu3nyeckoro 060pyaoBaHUS) 1 MHAOPMALMOHHBIX TEXHONOM A
C Y4ETOM OTEYECTBEHHOI0O U 3apybexXHOro onbita
MK-3
FOTOBHOCTbIO MPUMEHSTb Ha NpakTuke n NOHabHbI
(MpodpeccmonantHbie 3c:|a?4Mﬂ0$eommmpm MeeTouosipm%amquK?/lx a%%pneec,;osal-?mm °
KoMMeTeHuunn) P
MNK-4 CMOCOBHOCTBIO NPUMEHSITb HA NPaKTKe NPOdecCuoHasnbHbIe
(npodheccunoHanbHbie 3HaHUS N YMEHWS, NOMYYEHHbIE NPY OCBOEHUN MPOGOUIbHbIX
KOMNeTeHLmm) JoM3NYECKUX UCLUMINH
MK-5 CNOCOBHOCTBIO NONb30BATLCS COBPEMEHHBLIMY METOAAMM
(npodheccunoHanbHble 06paboTkun, aHann3a n CUHTE3a PU3NYECKON NHhOopMaLMN B
KOMNeTeHLmm) n3bpaHHo 0bnacTn oM3N4eCKNx NCCneLoBaHuin
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Mporpamma ancumnavHbl "MarHnTHble HAHOCTPYKTYpbl 1 MaTepuansl”; 011200.62 dusmka; 3aBenyownin kKadenpoin, A.H. (npodeccop)
Tarnpos J1.P.

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-7
n HOCTbIO y4acTBOBaTb B MOArOTOBKE U TaBneHun
(MpocpeccmonantHbie (I-:|ao‘(-:ISC6)I7I(?EI,COK Kl\)ngHing,Vl?/l go CTa?-|ﬂOB?1€OHHC?I7'I cth:chae °
KOMMeTeHuunm) y y y P

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

CHOBHbIE BUObl N XapakTep noseneHns selwectsa B MarHUTHOM MOJie,

OCHOBHbIE 3aKOHbI, KOTOPbIM NMOOYNHSIOTCS MarHUTHbIE CBOMCTBA BEWECTB M MaTepMasnoB B UX
MaTemMaTU4YeCcKoW 1 rpadony4eckor oopMynnpoBKax; aKCNepuMeHTanbHble MeToObl CCNen0BaHUS
MarHUTHbIX CBONCTB;

OCHOBHbIE 3aKOHOMEPHOCTU NPOABNEHNA MArHUTHbIX CBOWCTB pas3nnyHbIX PYHKLMOHaNbHbIX
Martepunanos;

3aBNCUMOCTb X NposBieHnAa OT rOMOreHHOCT N OUCNEePCHOCTN KOMMNO3UTHbBIX CUCTEM N
cneumgouky nx NposiBNeHns B HAHOKOMMNO3UTaXx.

2. DONTXEH yMeTb:

O6pa6aTblBaTb N MHTEepnpeTnpoBaTb 3KCnepunMeHTalibHble OaHHble O MarHUTHbIX CBOMCTBax
BelleCTB, NOJIydeHHbIX C NpUMEeHeHneM COBpeMeHHOI7I aHanuTn4ecKom 6a3bl;

aHanma3nposarb:

MarHWTHbIe CBOWCTBA B 3aBUCUMOCTM OT COCTaBa U CTPYKTYypbl BELLECTB, AUCNEPCHOCTM MaTepuana,
BHELHMX YCNOBUIA (TEMMEPAaTYPHOro MHTEpBana, HanpsiXXeHHOCTU MOoNs);

NPOBOANTbL PACHETbl MArHUTHBIX XapPaKTePUCTMK (HAMarHM4EeHHOCTW, MarHUTHON BOCMPUUMYUBOCTM,
MarHUTHOrO MOMEHTA, NapamMeTPoB 0OMEHHbIX B3aUMOOENCTBUIA).

3. ONXEH BnaneThb:

HaBblKaMy NPpMUMMeEHEeHNs OCHOBHbIX paCHYEeTHbIX, MOOENbHbIX N S3KCNepuUMeHTallbHbIX METO00B
nccnenoBaHMsa MarHUTHbBIX CBOMCTB BELWLECTB K PeLeHntO NpakTUYecKux BONpoCcoB HAHOTEXHONMOMMN,
CO340aHNI0 MArHNTHbIX KOMMNO3NLUWNOHHbIX HAHOMaTepnanos.

4. NONXeH OEMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

K OCBOEHMIO METOA0B Hay4HbIX NCCNEA0BAHUA MAarHUTHBIX XapakTePUCTUK HAHOMATEPNANoB;
K y4acTuio B NPOBEAEHNMN PU3NYECKNX NCCNENOBaHMIA N0 3a4aHHON TEMATKKE;

paboTaTtb C Hay4YHOW NUTEpPaTypori C MCNONb30BAHMEM HOBbIX MHCPOPMALMOHHbIX TEXHONOTWIA;

K OCBOEHUIO METOOOB NMPMMEHEHNA Pe3y/ibTaTOB HAay4YHbIX nccnenoBaHin B MHHOBALMIOHHOMN
0eAaATenbHOCTHN,

K OCBOEHMIO METOOOB I/IH)KeHepHO-TeXHOHOFI/I‘-IeCKOI7I OeATeNnbHOCTW.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Mooyns
Obuwas Tpya0eMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycKa K 3a4eTy
28 6annos.
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Mporpamma gucumnnunHel "MarHuTHble HAHOCTPYKTYpbl 1 MaTtepuansl"; 011200.62 dusrka; 3aBeayowmin kadenpon, 4.H. (npogheccop)

Tarnpos J1.P.

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

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto

TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Paspen
ducuunnuHbl/
Moayns

CemecTp

Hepens
cemecTpa

Buabl n yacobl

ayauTopHoOmM p

aborTbl,

MX TPYO0eMKOCTb
(B yacax)

Tekywue coopmbl
KOHTpoOns

Nlekuunn

MpakTuyeckme
3aHATUSA

Na6opatopHble
paborbl

Tema 1. MarHuTHble
CBOMCTBA TBEpPAbIX Ten.
Ob6MeHHble
.|B3aumogencreuns.
30HHas CcTpykTypa
doeppoMarHUTHbIX
MeTansnos

YCTHbI ONpocC

Tema 2. CnnHoBas
"lanekTpoHuKa

2-3

YCTHbI ONpocC

Tema 3. MeTonbl
nony4eHns MarHUTHbIX
maTepuanos n
‘lnccnenoBaHNa Ux
MarHMTHOro NoBenOeHuns.

4-5

NMMCbMEHHas
paboTta

Tema 4.
MexkpuctannntHoe
MarHUTHoe
‘(B3anmMopencTeme B
MarHUTHbIX
HaHOCTpPYKTypax

YCTHbI Onpoc

Tema 5. MarHuTHoe
B3aMMOOENCTBUE U
npoLeccol
‘(mepemarHmn4nBaHus B
MarHUTHbIX
HaHOCTPYKTypax

8-9

YCTHbI ONpocC

Tema 6.
SkcnnyaTaunoHHble
[xapakTepncTukm
MarHUTHbIX
HaAHOCTPYKTYP

10

NMCbMEHHas
paboTta

UTtoro

18

25

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. MarHuTHbIe cBOUCTBA TBEepAbIX Ten. OOMeHHble B3auMoaencTens. 30HHasa CTPYKTypa

ctbeppoMarHMTHbIX MeTannoB

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

PernctpaunoHHbii Homep 620914
CtpaHnua 5 ns 13.
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Mporpamma ancumnavHbl "MarHnTHble HAHOCTPYKTYpbl 1 MaTepuansl”; 011200.62 dusmka; 3aBenyownin kKadenpoin, A.H. (npodeccop)
Tarnpos J1.P.

OunamarHeTuku. MNapamarHetnam. MNapamarHeTam cBoOOAHbLIX 9NEKTPOHOB. DNEKTPOHHbI
napamarHuTHbIn pe3oHaHc. MNony4yeHne HN3KKMX TemnepaTyp METOAOM aanabaTnyeckoro
pasmMarHu4yMBaHus napamarHetukos. MarHutomexaHmnyeckuin agpdoekT. deppoMarHeTuku.
AHTubeppomarHeTkn. deppumarHeTn3m.

npakTnyeckoe 3aHsitne (2 4aca(os)):

®eppunTbl. CnMHOBbIE BONHLI. MarHMTHas HeMTpoHorpadus.
Tema 2. CnnHOBas aNneKTpoOHMKa

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MarHuTHble nonynposoAHUKK. [Monspmnsauns CNMHOB 3NEKTPOHOB B NonynposogHukax. Ontnyeckas
OpueHTaLms CMHOB 3NeKTPoHOB. OpuneHTauus CNMHOB Npu NepeHoce N3 goeppoMarHUTHbIX
matepuanos. CnnHoBas penakcauns HocuTenen aapsaa B nonynpoogHmkax. OcobeHHOCTH
CMVHOBbIX B3aUMOOENCTBUIA B CUCTEMAX MOHUXEHHON pasdMepHOCTU. [1ByMepHbIe SNEeKTPOHHbIE
cucTeMbl (KkBaHTOBblE SIMbl). OHOMEPHbIE SNEKTPOHHbIE CUCTEMbI (KBAHTOBbIE MPOBONOKN).
Hynb-MepHble 3NeKTPOHHbIE CUCTEMbI (KBAHTOBbIE TOYKMW).

npakTnyeckoe 3aHsitne (4 4aca(os)):

Hynb-MepHble 9NeKTPOHHbIE CUCTEMBI (KBAHTOBbIE TOYKM). BO3MOXHOCTM NPakTUYEeCKOro
NCMONb30BaHUSA CMMHOBbLIX B3aUMOOENCTBUN B TBEPAbIX TENax.

Tema 3. MeToabl NONy4eHUs1 MarHUTHbIX MaTepuanoB U UCcnenoBaHUA UX MarHUTHOIO
noeegeHus.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

MarHuTHble MaTepuanbl. BolpalyBaHne 06 beMHbIX MOHOKPUCTANN0B. TuMbl MarHUTHbIX
HaHOCTPYKTYyp 1 cnocobbl ux nonydeHusi. Knaccudomkaums MarHUTHbIX HAHOCTPYKTYp. MeToapbl
MONy4eHMS MarHUTHbIX HAHOCTPYKTYP. OCOBEHHOCTM OOPMMPOBAHUSI CTPYKTYPbl MOHHO-NNIA3MEHHbIX
NAEeHOK Ha ocHoBe. Moaenu nepemarHMinBaHnsi 0AHOAOMEHHbIX YacTul. MeTtoabl nccnenoBaHus
MPOLIECCOB NepemMarHnynBaHns. Metoabl UccnenoBaHms MEXKPUCTaNNIUMTHOrO MarHUTHOMO
B3aumoeincTens. Metoapl MCcnenoBaHUsi BpEMEHHbIX MarHUTHbIX 300CPEKTOB.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MexaHun3Mmbl thopmMumposaHunga un 0COBEHHOCTM CTPOEHUA MarHUTHbIX CTPYKTYpP, NONy4YeHHbIX METO40M
ANEKTPONINTNHECKOIro ocaXXaeHus. OcobeHHoCcTU nony4yeHms MarHUTHbIX CTPYKTYpP Ha OCHOBe
AHOOHbIX OKCUOHbIX MNEeHOK Ha NOBEePXHOCTU aNtoOMNHNA.

Tema 4. MeXKpuCTanIMTHOE MarHUTHOE B3aUMO4EeNCTBUE B MarHUTHbIX HAHOCTPYKTypax
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

MeXKpuCcTaniMTHoe MarHUTHOe B3aMMOOENCTBUE B TOHKOMAEHOYHbIX HOCUTENSAX A5 NPOAOSbHOM
MarHuTHow 3anucu. iccneposaHne MeXKPUCTaNIUTHONO MarHMTHOrO B3auMOLENCTBUS B cpenax
NS BEPTUKaNbHON MarHUTHOM 3anucu. MarHnTHoe B3auMoOenCcTBnEe B HAHOKPUCTaNINYECKNX
MarHMToMArkmMx marepuanax. MarHuTHoe B3auMoLenCcTBME B HAHOKOMMO3UTHbBIX Matepuanax ang
MOCTOSAHHBIX MarHMToB. MarHMTHOe B3aMMoOenCcTBue KPUCTaNIMTOB B HAHONPOBOIOKAX, MarHUTHbIX
?ceTkax? un ?maccuax? yactuu. MexkpuctanimtHoe MarHMTHOe B3aMMO4encTeme B
SNEKTPONUTUYECKM OCAXKLAEHHbIX NAEHOYHbIX CTPYKTypax.

npakTnyeckoe 3aHsitne (5 yaca(os)):

BnusiHme Tepmo- 1 opyrvx BUAOB nocneayowein 06paboTky Ha MEXKPUCTANIMTHOE MarHUTHOE
B3auMoOencraeme.

Tema 5. MarHUTHOe B3auMogencTBue U NpoLecchbl NepeMarHU4MBaHUs B MarHUTHbIX
HaAHOCTPYKTypax

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

YrnoBble 3aBUCUMOCTU TMCTEPE3NCHBIX XapakTEPUCTVK 1 aHan3 NPOLLECCOB NepeMarHnyBaHns B
MarHUTHbIX HAHOCTPYKTYpax. BpeMeHHble MarHuTHble adhdpeKTbl 1 NPOLECChl NepeMarHnyBaHus.
CTPYKTYpHbIE XapaKTepUCTUKM, MarHUTHasi HEOAHOPOLHOCTb U MEXKPUCTANNIMTHOE MarHUTHOE
B3aMMOLENCTBME B BbICOKOKO3PLMTUBHBIX NOKPbLITMSIX HA ocHoBe Co.

npakrTudeckoe 3aHsitne (6 yaca(os)):

MO,D,GJ'II/IpOBaHVIe MarHMTHOro nosegeHnsa HaAHOCTPYKTYPUPOBAHHbIX I'IOKprTVII‘/'I. BpeMeHHbIe
MarHuTHble 3doPeKTbl U NpoLecchbl NnepeMarHn4ynsaHuns.

Tema 6. 3kcnnyatauMOHHble XapaKTePUCTUKM MarHUTHbIX HAHOCTPYKTYP

KETPOHHBH
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Mporpamma gucumnnunHel "MarHuTHble HAHOCTPYKTYpbl 1 MaTtepuansl"; 011200.62 dusrka; 3aBeayowmin kadenpon, 4.H. (npogheccop)

Tarnpos J1.P.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Me)KKpI/ICTa}'I}'II/ITHOG MarHMTHoe B3anMoOencTemne u rMCTEepPE3NCHbIE XapPakKTePUCTUKN
MarHNTOXeCTKNX HAHOCTPYKTYPUPOBAHHbIX I'IOKprTVIVI Ha OCHOBE METa/IJI0B rpynnbl Fe.
TepMOCTa6VH’IbHOCTb cpen MarHMUTHOW 3annucu 1N 3N1eMeHTOB MarHUTHOW MUKPO3NEKTPOHUKN.
ﬂapaMeprl cpen BepTI/IKaﬂbHOI7I MarHWTHOW 3anucu. HaHOCprKTypI/IpOBaHHbIe Martepuanbl ons
NOCTOAHHbLIX MArHNTOB. nepCI'IeKTI/IBbI hanbHenwero Pa3BUTNA HAHOCTPYKTYPUPOBaHHDLIX Cpen
MarHMUTHOW 3anncu N MarHUTHOM MUKPO3NEKTPOHUNKH

npaktudeckoe 3aHsitne (4 yaca(os)):

Me)KKpVICTa)'I}'IVITHOG MarHMTHoOe B3anMoOencTeme u XapakTepuCcTnkKn MarHUMTOMArkKnx
HaHOKpUcCTannnm4ecknx Mmartepmanos. Me)KKpVICTa)'IﬂVITHOG MarHMTHoOe B3anMoOencTeme u
XapakTepucTtnkn 3anmcn-cHnTbiBaHnA CpencTts MarHUTHOWM 3anucw.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Paspen

AncumnnuHbl

CemecTp

Hepensa
cemecTpa

Buabi
CcaMoOCTOSITe/IbHOWN
paboTbl
CTYAEHTOB

TpyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 1. MarHuTtHble
CBOWCTBA TBEPAbIX TEN.
ObMeHHble
.|B3aumoenicTeus.
30HHas CTpykTypa
heppoMarHnTHbIX
MeTannos

NoAroToska K
YCTHOMY onpocy

YCTHbI ONpocC

Tema 2. CnnHoBas
‘[anekTpoHuKa

2-3

NoaroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 3. MeTtoapbl
Nony4eHna MarHUTHbIX
maTepunanos n
‘lnccnenoBaHnsa nx
MarHUTHOro NOBeOEHUS.

MoaroToBka K
NMUCbMEHHON
paboTte

NMCbMEHHas
paboTta

Tema 4.
MexkpuctannutHoe
MarHuTHoe
‘[B3anmoperictene B
MarHUTHbIX
HaHOCTPYKTypax

6-7

NoAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 5. MarHutHoe
B3aMMoOencTene n
npoLecchl
‘InepemarHmnynBaHms B
MarHUTHbIX
HaHOCTPYKTypax

8-9

NoAroToBska K
YCTHOMY onpocy

YCTHbI ONpocC

Tema 6.
SkcnnyaTaunoHHbIe
.[xapakTepuctukm
MarHUTHbIX
HaHOCTPYKTYp

10

MOAroToBKa K
MUCbMEHHON
paboTte

NMCbMEHHas
paboTta

NTtoro

29

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

PernctpaunoHHbii Homep 620914
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Nekumm, NpakTuyeckmne 3aHaTUS, caMocTosTenbHas paboTa MarnucTpa, KoHCynbTaumm. JIeKUMOHHbIe
3aHATMA NpeanonaratoT NCNONb30BaHNe ayauTOpPUN, OCHALEHHON COBPEMEHHBLIM MyNbTUME ANAHBIM
obopynoBaHNEM N BbIXOLOM B UHTEPHET. Icnonb3yoTcs MeToanyeckmne ykasaHns s noarotoBky K
MMCbMEHHbIM paboTam.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOEeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. MarHuTHbIe CBOUCTBa TBEpAbIX Ten. O6MeHHble B3auMoaencTBusl. 30HHasA CTpyKTypa
ceppoOMarHUTHbIX MeTanoB

YCTHbIA ONpOC , NPUMEpPHbIE BONPOCHI:

OnamarHetvku. MNMapamarHetnam. NapamarHeTvam cBOH6OOHbIX SNEKTPOHOB. PeppoMarHeTUKN.
AHTnpeppomarHeTnkn. PeppumarHetuam. Gepputbl. CnnHosble BonHbl. (OlK-3, MK1 - MK-6).

Tema 2. CnnHoBasi aNeKTPOHUKa
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MarHuTtHble nonynposogHukM. CNMHOBas penakcaums HocuTenen sapsaa B nonynpoBogHUKAX.
Oc06eHHOCTN CMMHOBBIX B3aUMOOENCTBUIA B CUCTEMAX MOHUXEHHON padmepHocTU. [ByMepHble
9NEKTPOHHbIE CUCTEMbI (KBAHTOBbIE SIMbl). OHOMEPHbIE 9NEKTPOHHbIE CUCTEMbI (KBAHTOBbIE
NPOBONOKK). Hynb-MepHble 3N1eKTPOHHbIE cUCTeMbI (kBaHToBble To4kn). (OlK-3, MK1 - MK-6).

Tema 3. Metoabl nojslydyeHnsi MarHUTHbIX MaTtepuanos n uccnenosaHnsas X MarHUTHOro
noeeneHus.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MarHuTHble nonynposoAHukK. CInHOBas penakcaums HocuTenen 3apsna B NonynpoBogHUKaX.
OcC06EeHHOCTN CNNHOBbIX B3aUMOLENCTBUI B CMCTEMAX MOHNXEHHON pa3MepHOCTU. [1ByMepHble
9NEKTPOHHbIE CUCTEMbI (KBAHTOBbIE SIMbl). OQHOMEpPHbIE 3N1EKTPOHHbBIE CUCTEMbI (KBAHTOBbIE
NPOBONOKK). Hynb-MepHble 9N1EKTPOHHbIE CUCTEMbI (KBaHTOBbIE ToYkHK). (OlK-3, MK1 - MK-6).

Tema 4. Me)KKpVICTaHHVITHoe MarHUTHOe B3aMmMoOencTBMe B MarHUTHbIX HaHOCTPYKTYypax
YCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

MarHuTHoe B3aMMOLEeNCTBUE B TOHKOMIEHOYHbIX HOCUTENSX OJ15 NPOAONbHOM MarHUTHOM 3arnucu.
MarHuTHoe B3aMMOoLenCcTBue B cpenax ans BepTukanbHOM MarHuTHom 3anucu. MarHutHoe
B3aVMOLENCTBME B HAHOKPUCTANNIMYECKMX MAarHUTOMATKMX matepuanax. MarHutHoe
B3aVMOLENCTBME B HAHOKOMMO3UTHbIX Marepmanax ansg nocTossHHbIX MarHnTos. MarHutHoe
B3aMMOOelNCTBME KPUCTANIUTOB B HAHOMPOBONOKAX, MarHUTHbIX "ceTkax" n "Maccmsax" yacTtuu.
(OMK-3, MK1 - rK-6).

Tema 5. MarHuTHOE B3aumogencreme U npowecchbl nepeMmarHU4NBaHNA B MarHUTHbIX
HaHOCTPYKTypax

YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

YrnoBble 3aBUCUMOCTU TMCTEPE3NCHBIX XapakTEPUCTVK 1 aHan3 NPOLLECCOB NepeMarHnyiBaHns B
MarHUTHbIX HAHOCTPYKTYpax. BpeMeHHble MarHuTHble adhdpeKTbl 1 NPOLECChl NepeMarHnynBaHus.
(OMNK-3, MNK1 - NnK-6).

Tema 6. dkcnnyatauMOHHbIe XapaKTePUCTUKM MarHUTHbIX HAHOCTPYKTYP

nucbMeHHast paboTa , NpYMepHbIe BOMPOCHI:

MarHuTHOe B3aMMOLENCTBUE U TMCTEPE3UCHDBIE XapaKTePUCTUKN MarHUTOXECTKNX
HaHOCTPYKTYPMPOBAHHbBIX NOKPbLITUA HA OCHOBE MeTannos rpynnsl Fe. MarHutHoe B3anMmoencTeme u
XapakTepUCTUKN MArHUTOMSATKUX HAHOKPUCTaNIMYecknx matepuanos. MarHuTHoe B3aumMogencTene u
XapakTepuCTUKKM 3anncu-CYNTbIBAHMS CPEaCTB MarHUTHOM 3anucu. [apameTpbl cpen BepTuKanbHOM
MarHUTHOWM 3anucun. HaHOCTPYKTyprpOBaHHbIE Matepuanbl Ans nocTosHHbIX marHmntoB. (OlMK-3,
Or1K-6, IMK1 - MK-7).

[MpvMepHble BOMPOCHI K 3K3aMeHy:
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TekywWwuii KOHTPOMb YCNEBAEMOCTUN OCYLLECTBNAETCS B pamMkax 6anibHO-peATUHIOBO CUCTEMbI Ha
OCHOBaHMM aKTUBHOCTUN Ha YCTHbIX ONPOCcax, MMCbMEHHbIX PaboT No MHANBUAYANbHLIM 33 4aHNSIM.
NTOroBblii KOHTPONb OCYWECTBNSIETCS B (DOPME 3K3aMeHa no NekUMoHHOMY Kypcy. CamocTtosiTenbHas
paboTa CTyAeHTOB 3ak/ito4aeTcs B MOBTOPEHUN NEKLMOHHOrO MaTtepuana (KOHCNeKTbl NeKLuiA),
N3y4yeHnn Matepuana, BbIHECEHHOr0 Ha CaMOCTOSITENIbHOE N3YyYeHne (PEKOMEHA0BaHHAS
nuTeparypa), BbiMOIHEHUN MHANBUAYANbHbIX 3a4aHUI MO TeMaM AeTann3auunmn caMoCTOSTEIbHOM
paboTbl (CM. Tabnuuy Bbllwe) B BUAE NPe3eHTaUMiA.

BANNIbHO-PEUMTUHIOBASA CUCTEMA

[1] Tekywas pabota ctyaeHTa (aKTMBHOCTb Ha nekumsx) 10
[2] MnncbMeHHble paboTol (2) 40
[3] Sk3ameH 50

MpuMepbl 3aaaHWn K MMCbMEHHbIM paboTam.

Knaccudgomkaums MarHeTMkoB: OMaMarHeTku, napaMarHeTnam, CUbHbIE MarHeTUKM.
MapamarHeTnam cBob6OOHbIX 9N1EKTPOHOB.

deppomarHeTmam. AHTUpeppomMarHeTnam. CnMHOBbIE BOSHDI.

deppumarHeTnam, goeppuTbl. MarHuTHbIE NONYNPOBOAHNKM.

CnuHoBas penakcauums HocuTenei 3apsaa B NonynpoBoLHUKAX.

Oc06eHHOCTN CMMHOBBIX B3aUMOLENCTBUIA B CUCTEMAX MOHUXEHHON padmepHoCcTU. [1ByMepHble
9NTIEKTPOHHbIE CUCTEMbI (KBAHTOBbIE SIMbl).

OOHoOMepHbIE 3NEKTPOHHbBIE CUCTEMbI (KBAHTOBbIE MPOBONOKM). HyNb-MepHbIE 9NEKTPOHHbIE CUCTEMBI
(KBAHTOBbBIE TOYKW).

Twvnbl MarHUTHLIX HAHOCTPYKTYP 1 CNOCOObI MX MOMyYEHMSI.
Knaccundgomkaumsa MarHuTHbIX HaHOCTPYKTYp. Mogenn nepemMarHnyMBaHns O4HOLOMEHHbIX YaCTHULL.

MeTonbl uccnegoBaHums npoueccos nepemMarHn4nBaHuL. MeTonbl nccnenoBaHus
MEXKPUCTaNIMTHOrO MarHMTHOIro B3aMMOLENCTBUA.

MeToabl uccnenoBaHms BPEMEHHbIX MarHUTHbIX 30PJOEKTOB.

MpuMepbl 9k3aMeHaLNOHHbIX 6UNeToB.

BuneT 1.
MarHuTHoe B3aMMOLENCTBUE B TOHKOMNMEHOYHbBIX HOCUTENSX A1 NPOAONbHOM MarHUTHOM 3anucu.
HaHoCTpykTypupoBaHHble Matepuanbl 15 NOCTOSAHHbIX MAarHUTOB.

Buner 2.
MarHntTHoe B3aumMoOencTBne B cpefax Ans BepTuKaibHON MarHUTHOW 3anmcu.
CnunHoBas penakcauns Hocutenen 3apsaa B NonynpoBOL4HUKAX.

Bunet 3.
MarHuTHoe B3aMMOLENCTBUE B HAHOKPUCTANNNYECKUX MArHUTOMANKNX MaTepuanax.
Mogenun nepemarHminBaHns 04HOOOMEHHbIX YacTULL.

Buner 4.
MarHuTHoe B3aMMOLENCTBME B HAHOKOMMO3UTHbBIX Matepmanax ans NoCTOSHHbIX MarHUTOB.
®deppomarHeTnkn. AHTUGOEPPOMArHETUKM.

Bunert 5.

MarHnTHoe B3anmMogencTBme KpMCTanMToB B HAHOMPOBONOKAX, MarHUTHbIX "ceTkax" n "mMaccmsax”
yactuy,

OcobeHHOCTN CNUHOBbLIX B3aMOAENCTBMIA B CUCTEMAX NMOHMXEHHOW pa3MepHOCTH. ,ﬂ,ByMeprIe
ANEKTPOHHbIE CUCTEMDI (KBaHTOBbIe ﬂMbI).

Bunert 6.

YrnoBble 3aBUCMOCTMN FMCTEPE3NCHbBIX XapakTepuUCcTVK 1 aHanm3 NpoLeccoB NepeMarHiynBaHms B
MarHUTHbIX HAHOCTPYKTypaXx.
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OLnHOMepHble 3NEKTPOHHbIE CUCTEMbI (KBAHTOBbLIE MPOBOMIOKN).

bBunert 7.
BpeMeHHble MarHUTHble adpdpekTbl 1 NPOLLECChI NepeMarHmynBaHus.
Hynb-MepHble 3NeKTPOHHbIE CUCTEMbI (KBAHTOBbIE TOYKMW).

Buner 8.

MarHuTHoe B3anMOAENCTBME U TMCTEPE3NCHBIE XapakTEePUCTMKN MarHUTOXECTKNX
HaHOCTPYKTYPUPOBaHHbIX MOKPbITUA HA OCHOBE MeTannoB rpynnel Fe.

TynNbl MArHUTHBIX HAHOCTPYKTYP U CMOCObbI MX nony4yeHust. Knaccndomkaums MarHUTHbIX
HaHOCTPYKTYP.
Bunet 9.

MarH1MTHOe B3aMMOAENCTBME N XapakTEPUCTUKIN MarHUTOMSAMKUX HAHOKPUCTaNINYECKUX
MaTtepunarnos.

MeToqabl nccnenoBaHms npoueccoB nepemMarHn4nBaHus.

BuneTt 10.

MarHnTHoe B3anmMogencTBme N xapakTepucTukn 3anncu-cHUTbiBaHNS CPEACTB MarHUTHOM 3arnuncu.
[MapameTpbl cpen BepTUKaNbHOM MarHUTHOM 3anuncu.

MeTonabl uccnenoBaHms MEeXKPUCTaNINTHOro MarHMTHOro B3aMMOOeNCTBUA.

7.1. OcHOoBHas nuTteparypa:

1.Jlekumm no marHetnsmy / E. C. boposuk, B. B. EpemeHko, A. C. MunbHep . - I3gaHwne 3-e,
nepepaboTaHHoOe 1 gononHeHHoe . - Mockea : ®uamatnuT, 2005 . - 512 c.

2.HaHoTexHonoruns : ousnko-XxmMMmnsa HAHOKNacTepoB, HAHOCTPYKTYP U HaHomartepuanos / U. T1.
Cyspanes . - Mocksa : URSS : [JINBEPOKOM, 2013] . - 589 c.

3.DPyHKUMOHaNbHbIE HaHOMaTepmansl : yuebHoe Nnocobue ons CTyLEeHTOB CTapLnX KypCoB,
obyyatowmxcs no cneumanbHoct 020101 (011000) - Xumus / A.A. Enucees, A.B. JlykawuH ; non
pen. akan. HO.[. Tpetbsakosa . - Mocksa : duamatnut, 2010 . - 452 c.

7.2. JlononHuTenbHasa nuteparypa:

1.HaHoTexHonorns : M3nKo-XnMms HaAHOKNACTEPOB, HAHOCTPYKTYP 1 HaHomatepuanos / W. T1.
Cyapnanes . - Mockea : URSS : KomKHura, 2006 . - 589 c.

2.XapTMaHH, Y. O4yapoBaHue HaHOTEXHONOIrMK [ONEeKTPOHHbIM pecypc] / Y. XapTMaHH ; nep. C HeM. -
3-e n3a. (an.). - M.: BMUHOM. Nabopatopus 3HaHwmii, 2014. - 173 c.: un. - (HaHoTexHonorun). - ISBN
978-5-9963-1325-9.

http://znanium.com/catalog.php?bookinfo=477985.

3. HaHocTpykTypHble MaTepuansl : y4eb. nocobre ana CTyoeHToB By30B, 0OyHatowmxcs no
HanpasfeHNo NOAroT. AnnioMmp. cneunannuctos 651800 "Pna. matepmanoseneHme" / P.A.
Anppuesckuii, A.B. Paryns . - Mockea : Akagemus, 2005 . - 178, [9] c.

7.3. UHTEepHeT-pecypcChbl:
MHdpopMaumoHHbIi BronneTteHsb - http://perst.isssph.kiae.ru/Inform/index_tem.htm

HaHoTtexHonorum n HaHomartepwmarnbi -
http://www.portalnano.ru/read/tezaurus/definitions/magnetic_nanoparticles
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HaHoTexHosorn4yeckoe coobuectso HaHoMeTp - http://www.nanometer.ru/
HoBOCTM CNHTPOHMKM - http://www.spintronics-info.com/
Cant 0 HaHoTexHonorumsx B Poccun - http://www.nanonewsnet.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve AncuUMnaHbl "MarHuTHble HaHOCTPYKTYPbI U Matepuansl" npeanonaraet UCMnonb3oBaHue
cnenyloWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IOYAoLWeN Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOHaNbHbIn KOMMbIOTEP
(C TexHUYecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHSAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOWN, HE OTXOAS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTU4eckmne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4vatowmxcs B yaoOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupoKOnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnMnoTeyHol cucteme " BrubnuoPoccumka", 4OCTYN K KOTOPOW NpeLoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHOoM
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowmwe B cebs nybnmkaumm BeoyLmx POCCURCKNX
n30atenbCTB ryMaHUTAPHOM nuTepaTypbl, U30aHNS HA aHITUACKOM S3blke BeOyLNX aMepPUKaHCKUX 1
€BPONENCKMX N3[aTeNbCTB, a TaKXe peakue 1 ManoTupaxHbie n3gaHns POCCUNCKNX PEMMOHASbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpazoBaTesibHOro nNpoLecca M3naHnsaM ¢ UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCYapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbicluero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMNPOBAH C y4ETOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aK0oHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNieLunanbHble Nepruoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doenepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NokoneHums.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHble nabopatopun kagoenpbl Prsmkn TBEPAOro Tena n kagenpbl HAHOOTOHMKM

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 011200.62 "®Pusnka" n npodouno NOAroTOBKN HE MPEenyCMOTPEHO .
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Mporpamma ancumnavHbl "MarHnTHble HAHOCTPYKTYpbl 1 MaTepuansl”; 011200.62 dusmka; 3aBenyownin kKadenpoin, A.H. (npodeccop)
Tarnpos J1.P.

ABTOpP(bI):

Tarupos J1.P.

" 201 __r.
PeueH3eHT(bl):

JemnnHos P.I".

" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunonHbiii Homep 620914
Crtpanunua 13 n3 13.

A



