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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OU3NKA ®A30OBLBIX ITEPEXO/IOB B HAHOCUCTEMAX
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AHHOTALMS

VYuebuas JUCHUIIIINHA «Dusnka (I)El?)OBBIX MEepexX0J0B B HAHOCUCTEMAX) MOCBAIICHA U3YUYCHUTIO
¢u3nuecknx OCHOB (ha30BBIX IEPEXOJ0B BTOPOTO pojAa Ha MpHMEpEe Iepexoja MapaMarHeTHK-
dbeppomarneTuk. B pamkax Kypca mpuBOAMTCS KJIACCU(UKAINS BEIISCTB 10 MarHUTHBIM CBOMCTBAM,
paccMaTpuBaCTCA MCTOA CPECAHErO IOJAd U €T0 IMPUIOXKCHUA K paCdCTy MArHUTHBIX XapPaKTCPUCTHUK,
MPOUCXOAUT TIEPBOHAYAIBLHOE O3HAKOMJICHHE C (peHOMEeHOJoTHUecKoi Tteopueit ['mu3Oypra-Jlangay,
3aTparuBaercs aHTU(GEPPOMArHETH3M.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

Ilenn ocBoeHust y4deOHOW AuCHUIUIUHBI «Pu3nka (a30BBIX MEPEXOJ0B B HAHOCHCTEMaxX»
COCTOAT B TOM, YTOOBI BBECTH CTYAEHTOB B KPYI' MOHATHUMN, NPEACTABICHUN U Mojesel (PU3NIeCKUX
OCHOB (Pa30BBIX IEPEX00B BTOPOTrO poja Ha MpHMEpe Mepexoja MapaMarHeTUK-(PeppOMarHeTHK B
CUCTEME JIOKAJIBHBIX MAarHUTHBIX MOMEHTOB, METOAA CPEOHErOo IOJIA M IyTeW €ro NPUMEHEHHs K
pacyeTy MarHUTHBIX XapaKTEPUCTHK.

3azayu TUCUUIUIMHBL

* O3HAaKOMJICHHE CTYACHTOB C IIOHATHEM IIapaMeTpa IOpSAAKa M €ro HCIOJIB30BAHHME IS
onucaHus (ha30BbIX IEPEXOJJO0B BTOPOrO POAA;

* IpuoOpeTeHne CTYyIGHTaMHM HaBBIKOB pacyueTa XapaKTepPUCTUK TBEPABbIX TEN C JOKaJIbHBIMU
MarHUTHBIMH MOMEHTaMU;

* O03HAaKOMJICHHE CTYJICHTOB C (EeppOMArHUTHBIM M aHTH(QEPPOMArHUTHHIM (Pa30BBIMH
MIEPEXOJAMH.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Nzyuyenne aucuumiauabl «Pusuka (pa3oBbIX MEPEX0J0B B HAHOCUCTEMax» Oaszupyercs Ha
CIIENYIOINUX TPOCTYIIAHHBIX paHee Kypcax: BeKTOpHBIM W TeH30pHBIN aHanmmu3, Teopus (yHKIHI
KOMIUIEKCHOTO  mepeMeHHoro, Jluddepenuuanbuple ©  UHTErpaibHble ypaBHeHUs, Teopus
BEpOATHOCTEH M MareMatudeckas crtaTucTuka, OObIKHOBEHHbIE AU(depeHInaIbHble YpPaBHEHHUS,
KBanroBas mexanuka, Craructuueckas (usuka. OcHOBHbIE MoJOXKeHHS Kypca «Pusnka (a3oBbIX
NEPeXoZ0B B HAHOCHCTEMax» JOJDKHBI/MOTYT OBITh MCIOJB30BaHbl MPU M3YYCHUH JUCLHUIUIMH:
OcHOBBI U3MEpPEHUH B TBEPAOTENBbHON HaHOIEKTpoHMKE, Pusnka HaHocucteMm, ONTO3EKTPOHUKA,
KBanroBas nnpopmaruka u 1.4. Taxke, 3HAaHHE MaTEPHAIOB JAHHOW AMCUUIUIMHBI HEOOXOIUMO TpHU
BBIIIOJTHEHUM KYpCOBOTO M JTUIUIOMHOTO NPOEKTUPOBAHUS, HAyYHO-UCCIIEIOBATEIbCKON pPabOThHI, a
TaKXKe JJIs1 IPaKTUYECKOM paboThl BHITYCKHUKOB MO CHEIMATbHOCTH

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

paspaboTka pabounx
IJIAHOB U IPOrpaMm
MIPOBEICHUST HAYIHBIX
HUCCIIEIOBAHUN U
TEXHHUYECKUX
pa3paboToK,
MOATOTOBKA
OTJIEbHBIX 3a/1aHUI
IS MCIIOJIHUTEIEH

O0beKT niIn
00J1aCTEH 3HAHUSA

Marepuainsl,
KOMITOHEHTHI,
ANEKTPOHHBIE
PpUOOPHI,
YCTPOWCTBA,
YCTaHOBKH, METO/IbI
WX UCCIICIOBAHUS,
MPOEKTUPOBAHUS U
KOHCTPYUPOBaHHUSI.
TexHonornueckue
MIPOIIECCHI
MIPOU3BO/ICTBA,
JTMArHOCTHYECKOE U
TEXHOJOTMYeCcKOoe
obopyoBaHue,
MaTeMaTH4eCKHe
MOJICTIH, aJTOPUTMBI
pEIIeHNs TUIOBBIX
3aja4 B 00JIaCTH
ANEKTPOHUKH U
HAHODJICKTPOHUKHU.
CoBpemeHHOE
MPOrPaMMHOE U
nH(pOpMaITMOHHOE
obecrieueHne
MIPOLIECCOB
MOJICTTUPOBAHUS U
MIPOEKTUPOBAHUS
15631 (112171
ANEKTPOHUKH U
HAHODJICKTPOHUKHU.
J%0803(0):F:000%(0)20208(S
TEXHHYECKUE
pemieHus B cepe
0a30BbIX MOCTYJIATOB
MIPOEKTUPOBAHMS,
TEXHOJIOTHUHI
U3TOTOBJICHUS U
MIPUMEHEHUS
AIEKTPOHHBIX
npubOpoB U
YCTPOMCTB.

Kon n naumenoBanue
npogeccuoHaILHOM
KOMIIeTEHIIUM;
OcHoBaHue
(npodeccuoHaNbHBIH
cranaaprt-IIC, ananus
onbITA)

ay‘lHO—I/ICCJ'ICI[OBaTeJ'IBCKI/Iﬁ

ITK-1 [1] - cnocoben
bopMyIHUpoBaTh LEH U
3aJ]a4d HAyYHBIX
HUCCIIEIOBAHUN B
COOTBETCTBHH C
TEHACHIUIMHU U
MEPCIICKTHBAMH
Pa3BUTHUS JIEKTPOHUKHU
Y HAaHODJICKTPOHUKH, &
TaK)Ke CMEKHBIX
oOnacreil HayKu U
TEXHHUKHU, 000CHOBAaHHO
BBIOMPATH
TEOPETUYECKHE U
IKCIIEPUMEHTAIHHBIC
METO/JIbI U CPEJICTBA
pelieHus
chopMyIMPOBAHHBIX
3a/1a4

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 40.011

Konx n naumenoBanue
HHIMKATOpA
AOCTHKEHU S
npodeccuoHAIbLHOM
KOMIIeTeHIIU

3-TIK-1[1] - 3naTh:
COBPEMEHHOE
COCTOSTHUE, TSHICHIINH U
MEPCTIEKTUBBI PA3BUTHS
AJIEKTPOHHKH,
HAHOSJICKTPOHUKHU U
CMEXHBIX 00JIacTei
HAYKH U TEXHUKH. ;
V-IIK-1[1] - YmeTs:
dbopMynHupoBaTh LENH U
3a/1a4ll HayYHBIX
HUCCIENOBAaHUN B
COOTBETCTBHUHU C
TEHACHLIUAMHU U
MEPCIICKTHBAMH
pa3BUTHUS AIIEKTPOHUKH,
HAHODJICKTPOHUKH,
bu3uKn
KOHICHCUPOBAHHBIX
Cpell ¥ IPYTUX CMEXHBIX
oOnacTeil HayKu U
TEXHHKHU;

B-IIK-1[1] - Bnanets:
HaBBIKAMH 00OCHOBaHHO
BBIOMpPATH
TEOPETUYECKHE U
IKCIIEPUMEHTATHHBIC
METO/JIbl U CPEJICTBA
peleHus
chopmMyIHpOBaHHBIX
3a/1a4 B 00J1acTH
AIIEKTPOHUKH U
HAHODJICKTPOHUKHU




aHaJIU3 COCTOSHUSA
HAay4YHO-TEXHUYECKOU
poOIEMBI ITyTEM
nonbopa, U3y4eHus u
aHaJn3a JUTepaTypHbIX
Y TIATEHTHBIX
HCTOYHHUKOB

aHaJIN3 COCTOSTHUS
HAaYYHO-TEXHUYECKOM
MPOOJIEMBI TyTEM
nosndopa, U3y4eHHs U
aHaJIM3a JUTEPATYPHBIX
U IATEHTHBIX
HWCTOYHUKOB

Marepuansl,
KOMITOHEHTHI,
AIIEKTPOHHbIE
puOopHI,
YCTPOMCTBA,
YCTaHOBKH, METO/IbI
UX UCCIIEI0BaHUS,
MIPOEKTUPOBAHUS U
KOHCTPYUPOBaHUS.
TexHomornueckue
IIPOLIECCHI
MIPOM3BO/ICTBA,
JUarHOCTHUYECKOE U
TEXHOJIOTMYECKOe
obopyoBaHue,
MaTeMaTH4eCKHe
MOJIEJIH, aJITOPUTMBbI
pEIIeHNs] TUIIOBBIX
3aja4 B 0051acTH
ANEKTPOHUKH U
HAHODJIEKTPOHUKHU.
CoBpeMeHHOE
IIPOrPaMMHOE U
nH(pOpPMaLlMOHHOE
obecrieueHue
IIPOLIECCOB
MOJIETTUPOBAHUS U
IIPOEKTUPOBAHUS
151631 (L5071
ANIEKTPOHUKH U
HAHODJIEKTPOHUKHU.
MNHnoBanmmonHbIe
TEXHUUYECKHE
peiieHus B cepe
0a30BBIX MOCTYJIATOB
IIPOEKTUPOBAHMS,
TEXHOJIOTHH
U3TOTOBJICHUS U
IIPUMEHEHUS
ANEKTPOHHBIX
puOoOpoB U
YCTPOWCTB.
Marepuaiisl,
KOMITOHEHTHI,
3JIEKTPOHHBIE
puOopHI,
YCTpPOMCTBA,
YCTaHOBKH, METO/IbI
UX MCCIIEI0BAaHUS,
IIPOEKTUPOBAHUS U
KOHCTPYUPOBAHMS.
TexHomornueckue

ITK-1.1 [1] - Cnocoben
IPUMEHSTh
Npe/ICTaBIICHNUS,
KOHIIEIIIIUH 1 MOJIEIH
bu3uKu
KOH/ICHCHPOBAHHOTO
COCTOSIHUS B
CaMOCTOSATEIbLHOU
HAY4YHO-
HUCCIEA0BATEILCKOM
pabote B obnactu
JIIEKTPOHUKH U
HAHORJICKTPOHUKH

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 40.011

[TK-7 [1] - cnocoben
aHATM3UPOBATH
COCTOSIHUE HAYYHO-
TEXHUYECKOH MPOOIEMBI
myTeM noadopa,
W3YYCHHUS U aHAIIN3a
JUTEPATyPHBIX U
MATCHTHBIX UCTOYHUKOB

OcHnosanue:

3-IIK-1.1[1] - 3nath
OCHOBHBIE CBEJICHHS U3
bu3uKu
KOHJICHCHPOBAHHOTO
COCTOSIHUS, B
0COOEHHOCTH (PU3UKU
MOJIYTIPOBOIHUKOB,
MMEIOIINE OTHOIICHUS K
MPUHIIATIAM
(GYyHKIIMOHUPOBAHUS
npUOOPOB AIEKTPOHUKHI
Y HAHODJICKTPOHUKH;
V-IIK-1.1[1] - Ymerts
MIPUMCHSITh
npeCTaBICHNU,
KOHIICTIITUH U MOJICITH
bu3uKu
KOHJICHCHPOBAHHOTO
COCTOSIHUS B
CaMOCTOSITEIBHOU
HAy4YHO-
HCCJIEN0BATENBCKON
paboTte B obnactu
DIIEKTPOHUKH H
HAHODJICKTPOHUKU;
B-IIK-1.1[1] - Bnanets
OCHOBHBIMHU
IKCIIEPUMEHTATHHBIMU U
TEOPETUYECKUMHU
MeToJlaMU (PU3UKH
KOHJIEHCUPOBAHHOTO
COCTOSIHUS,
UCTIONIE3YEMBIM JIISI
UCCIICTOBAHMS
MaTepHaioB U IpuOOPOB
DIIEKTPOHUKH H
HAHODJIEKTPOHUKHU

3-1IK-7[1] - 3HaTh:
COBPEMEHHOE COCTOSIHHE
HAYYHO-TEXHUUYECKUX
po0JieM B 00JacTH
AIIEKTPOHUKH U
HAHORJIEKTPOHHUKH ;
V-IIK-7[1] - YmeTs:
aHAJTU3UPOBATH
COCTOSTHUE HAY4YHO-
TEXHUYECKOH MpoOIeMbl




MIPOLIECCHI
MIPOU3BO/ICTBA,
JIUAarHOCTUYECKOE U
TEXHOJIOTHYECKOE
obopypoBaHue,
MaTeMaTUYECKUe
MOJIETH, alTOPUTMBI
pEIICHUS TUTIOBBIX
3a7a4 B 00J1aCTH
JIEKTPOHHUKH H
HAHODYJICKTPOHUKHU.
CoBpeMeHHOE
MPOrpaMMHOE U
nH(pOpMallMOHHOE
oOecrieueHue
MIPOIIECCOB
MOJICTTUPOBAHUS U
MIPOCKTUPOBAHHUS
56631 (S1)0505
JICKTPOHHUKH H
HAHODJICKTPOHUKHU.
MNHnoBanmmoHHbIe
TEXHHYECKHE
pelienus B cepe
0a30BbBIX MMOCTYJIATOB
MIPOSKTHPOBAHWSI,
TEXHOJIOTHH
M3TOTOBJICHUS U
MPUMEHEHUS
AEKTPOHHBIX
npubopoB 1
YCTPOWCTB.

[TpodeccrnonanbHbIi
cranaapt: 40.011

IIyTEM U3Y4YCHUS U
aHaJIN3a JTUTEPaTyPHBIX
Y TIATEHTHBIX
HUCTOYHUKOB. ;
B-IIK-7[1] - Bnanets:
HaBBIKaMH cOopa
HAYYHO-TEXHHUYECKOMN
uHbopMaluuy,
HE0O0X0IMMOM 1715t
MIPOBEICHUS
UCCIIEI0BAHUMN.

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUIIIUHBI

Pazgensl yqe6H01>'1 JUCIHUITIIIMHBI, KX 06’BCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:
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1 Cemecmp
1 ®dazoBpie Tepexonbl B | 1-8 8/16/0 T-8 25 K-8 3-TIK-
MarHUTHBIX CUCTEMAaX (5),43-8 1,
(20) V-
I1K-1,
B-
I1K-1,
3-TIK-




1.1,
V-
[K-
1.1,
B-
K-
1.1,
3-IIK-

V-
IK-7,

[K-7

2 | ®deppomMarHuTU3IM u|9-16 | 8/16/0 T-16 25 KH-16 | 3-IIK-
aHTU(eppOMarHUTU3M (5),43- 1,

16 (20) V-
IK-1,
B-
IK-1,
3-T1K-
1.1,
V-
K-
1.1,
B-
K-
1.1,
3-11K-

V-
IK-7,

[K-7

Umoeo 3a 1 Cemecmp 16/32/0 50

KounTtposbHbie 50 2 3-TIK-
MeponpusiTua 3a 1 1,
CemecTtp B-
[K-1,
3-TIK-
1.1,

I1K-
1.1,
B-

1.1,
3-I1K-

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JoinkHa ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

O06o3na | ITo1HOe HAaMMeHOBaHHE
yeHHue
T TectupoBanue
I3 JlomarHee 3aganue
K1 KoHTpoJib 1o utoram
€) DK3aMeH
KAJIEHJIAPHBIN IIJIAH
Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
" yac. , yac. yac.
1 Cemecmp 16 32 0
1-8 da3oBble Mepexoabl B MATHUTHBIX CHCTEMAX 8 16 0
1 @da3oBbIe epexobl B CHCTEMe MHOTHX YaCTHIL Bcero aynutopHsIx 4acoB
N3menenue cBOOOAHOM SHEPTUU MTPH (PA30BBIX MEepexoax. 1 | 2 | 0
Knaccudukarus Gpa3oBbIx nepexomios. Omnunaiin
0 |0 |0
2 Knaccupukauus BemecTs Mo MArHUTHBIM CBOMCTBAM Bcero ayiuTopHbIX 4acoB
[Tapamarnetuku. Jlnamarnetuku. @eppoMarHeTUKH. 1 | 2 | 0
CepxnpoBoJHUKHU. JIOKaIbHbIE MATHUTHBIE MOMEHTBHI. Omnutaiin
0 |0 | 0
3 MarHuTHasi BOCIPUMMYHMBOCTb CUCTEMbI Bcero ayutopHbIX 4acoB
HEeB3aMMO/EeCTBYIOIIMX MATHUTHBIX MOMEHTOB. 1 | 2 | 0
3akoH Kropu. Ounaiin
0 |0 |0
4-5 JHeprus B3aMMOAeCTBHSA IBYX 3JIeKTPOHOB B pa3jiu4HbIX | Bcero aynuropHsix 4acos
CIIMHOBBIX COCTOSAHUAX. 2 | 4 | 0
AHTHUCUMMETPUS JBYXIIEKTPOHHON BOJHOBOU (DyHKIIHU. Omnutaiin
DHepruu KyJOHOBCKOTO ¥ 0OMEHHOI'O B3aUMOIEHCTBYS 0 K |0
6 ITosinasi 3Heprus B3auMoAelicTBHS CHCTEMbI JIOKAJbHBIX Bcero aynuTopHbIX 4acoB
MATHUTHBIX MOMEHTOB. | | 2 | 0
N3otponHas u anuzoTporHas Mmojensb [ elizenoepra. Mojens Omnnaiin
Usunra. 0 | 0 | 0
7-8 IIpubanskeHue cpeaHero mojs s onucanus ¢a3oBoro Bcero ayiutopHsIx 4acoB
nepexoaa U3 NapaMarHMTHOro B peppoMarHuTHOE 2 | 4 [0
COCTOsIHHME Ownnaitn
Monens M3uHra ¢ B3auMOACHCTBUEM MEXIY OMMKalITuMu 0 0 0
coceJsIMU B IPUOJIMKEHUHN CcpesiHero noiisd. YpaBHeHue Kropu-
Beiica.
9-16 DeppoOMATHUTHU3M M AHTH(EPPOMATHUTHU3M 8 16 0
9-11 TensoeMKOCT, M MATHUTHAS BOCIIPMUMYMBOCTDL cUcTeMbl | Bcero ayiutopHsix 4acoB
B3aMMO/EeHCTBYIOIIUX MATHUTHBIX MOMEHTOB. 3 | 6 | 0
CBobOoaHas sueprus peppomaraervka B moaenu M3unra. Ownnaitn
OcHOBHOE ¥ BO30YKJIEHHOE COCTOSIHUS. TOYHOE PEIICHHE 0 0 0
onHoMmepHOU Moaenu M3unra. OrcyrerBre (ha30BOro nepexoaa
B OJHOMEPHOM ClIyyYae.
12 -13 | ObsacTh NPUMEHUMOCTH TEOPHUH CPEIHEro MoJist Bcero aytuTopHbIX 4acoB

Onykryauuu U GQyHKIUS KOPPENIIUy BOIU3U TeMIIepaTyphbl

2 | 4 |0




dazoBoro nepexona. Bnusuue dykryaruii Ha TeruioeMKkocTh v | OHnaiiHn
MarHUTHYI BOCIIPUMMYHUBOCTh CUCTEMBI B3aUMOAECHUCTBYOIUX | 0 0 0
MarHMTHBIX MOMEHTOB.

14 ®enomeHosoruyeckas teopusi I'muzoypra-Jlannay. Bcero ayiutopHbIx 4acoB
Hapymenne cummerpun npu (a3zoBbIX Epexoax. 1 |2 |0
Kputnueckne nHIEKCHI. Ownnaitn

0 |0 |0

15-16 | OcHOBHOE U BO30YK/I€HHOE COCTOSIHUSA Bcero ayiutopHsIx 4acoB
MarsuTHas BOCHPUMMYHUBOCTb U TEIUIOEMKOCTD 2 | 4 | 0
aHTu(deppomarseruka B moaenu M3unra. CpaBHeHne Ownutaiin
XapaKTepUCTUK (ePPOMAarHUTHOTO U aHTU()EPPOMArHUTHOTO 0 0 0

(ha30BbIX IEPEXOJIOB.

CokpalleHHbIC HAUMEHOBAHMS OHJIANH OMIUIA:

O6o03na | Ilos1HOEe HAUMEHOBaHMNE

YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToJIHOTEKCTOBBIM MaTepuail

111 IlomHOTEKCTOBBIE JIEKIINHN

BM Buneo-marepuansl

AM Aynmo-marepuassl

[Ip3 [Ipe3zenTanuu

T Tectrl

9CM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI

ncC NHTEpaKTUBHBIN CalT

TEMbI CEMHHAPOB

Henesan | Tembl 3ansituii / Conepxxanue
1 Cemecmp

1 1. OcHOBHBIE CBeIeHHUS U3 CTATHCTHYECKON (PU3UKH.
O0cyxk1eHne KOHKPETHBIX IPUMEPOB Pa3JINYHbIX
(pa3oBBIX Mepexonos.

1. OCHOBHBIE CBEJICHUS U3 CTATHCTHYECKOU (PU3UKH.
OO6cyxneHrne KOHKPETHBIX TPUMEPOB Pa3IUYHBIX (Pa30BBIX
MIePEXOIOB.

2-3 2. PacueTt BeJJMUMHBI MATHUTHOI'O MOMEHTA
HU30JTUPOBAHHOIO aTOMA.

2. Pacuer BeTMYMHBI MArHUTHOI'O MOMEHTA U30JIMPOBAHHOTO
aTroMa.

4-5 3. CBA3L KBAHTOBOH MEXAaHUKH CO CTATHCTHKOH. O01Iee
BbIpa;KeHMe JIJIsl TeMIIEPATYPHOIO cpeaHero gpu3n4veckoi
BEeJIMYMHBI.

3. CBsI3b KBAaHTOBOM MEXAHUKH CO CTAaTUCTUKON. O0111ee
BBIpKEHUE VISl TEMIIEPATyPHOTO CpeiHero (hu3mueckoi
BCJIMYHMHEL.

6 4. Pacyer 3aBHCHMOCTH 0OMEHHOI'0 HHTErpaJjia oT
PAcCCTOSIHUA MEXKIAY aTOMAMH.

4. Pacuer 3aBUCMMOCTH OOMEHHOI'0 MHTETpasa OT pacCTOSHUS
MEXK]ly aTOMaMH.




7 5. ¢ pexTuBHOE MOJIE Beiicca.
5. DddexTuBHOE T0JIE Beiicca.

8 6. PacueT Teni10eMKOCTH 1 MATHUTHOM BOCIIPUMMYHMBOCTH
CHUCTEeMbI JIOKAJbHBIX MATHUTHBIX MOMEHTOB B
OKpecTHOCTH TemmnepaTypsl Kiopu.

6. Pacuer TemioeMKOCTH U MarHUTHOM BOCIIPUMMYKUBOCTH
CUCTEMBI JIOKAJIbHBIX MAaTHUTHBIX MOMEHTOB B OKPECTHOCTH
temnepaTtypsl Kiopu.

9-10 7. Pacuer mie/iu B crieKTpe Bo30y:kaeHuii (peppomarnernka
B Mojiejiu M3MHra npu HaJIM4My MATHUTHOTO TOJISL.

7. PacueT mienu B criekTpe BO30YXIeHUH (heppoMarHeTuka B
Mozenu M3uHra npyu HaJIMYUH MarHUTHOTO TIOJISI.

11-12 | 8. Ouenka pu1yKTyalilHOHHBIX BKJIA/I0B B MATHUTHYIO
BOCIIPMMMYMBOCTb U TeIJIOEMKOCTh IapaMarHeTHKa.
8. OreHka QUIyKTyalMOHHBIX BKJIAJ0B B MATHUTHYIO
BOCIIPUMMYHMBOCTh M TEIJIOEMKOCTh I1apAMarHeTHKA.

13-14 | 9. Pacuer TeMnepaTypHOii 3aBUCUMOCTH MapaMeTpa
nopsiaika B reopun I'mu30ypra-Jlannay.

9. Pacuer TemnepatypHOil 3aBUCUMOCTH ITapaMeTpa Mopsiika B
teopuu [ mH30ypra-Jlanmay.

15 10. PacyeT TeMnepaTypHOii 3aBUCMMOCTH MArHUTHOM
BOCIIPHMMYHMBOCTH AaHTH(EPPOMATrHETHKA B OKPECTHOCTH
Temneparypsl Heeusi.

10. Pacuer TemnepaTypHON 3aBUCUMOCTH MarHUTHOM
BOCIPUUMYHMBOCTH aHTU(PEPPOMATHETHKA B OKPECTHOCTHU
teMneparypsl Hees.

16 11. Pacuyer TemnepaTypHoOii 3aBUCHMOCTH
HAMAarHH4YeHHOCTH aHTH(eppoMarHeTuKa.

11. PacyeT TemnepaTypHO#i 3aBUCUMOCTH HAMAarHUYEHHOCTH
aHTU(eppOMarHeTHkKa.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu peanuzanuu nporpaMmmbl TUCHUTUTHHBL «Du3rKa (a3oBbIX MEPEXOI0B B HAHOCHCTEMAX)
UCHOJb3YIOTCS pa3iINyuHble 00pa3oBaTeIbHbIE TEXHOJOTUU — 3aHATHUS MPOBOJATCS B (hopMe JIEKIUi U
MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHHA. J{J1s1 KOHTPOJIS yCBOCHUS CTYJICHTOM pa3/esioB JaHHOTO Kypca
U MpHeMa JIOMAIIHETo 3a/IaHusl MIMPOKO UCIOJIB3YIOTCS TECTOBBIE TEXHOJIOTHH, TO €CTh CIIeIUAIbHBIN
0aHK BOIIPOCOB B OTKPBITOH U 3aKPBITOI (pOpME, OTBETHI Ha KOTOPHIE TIO3BOJIAIOT CYIUTh 00 YCBOCHUHU
CTyJIeHTOM JaHHoro kypca. CaMocTosiTelibHas paboTa CTYACHTOB IMOApPa3yMEBaeT TMOJ Co0oit
MpopabdOTKy JIEKIIMOHHOTO MaTepuana C HWCIOJIh30BAHUEM PEKOMEHAYeMON JUTepaTrypbl IJis
MOJITOTOBKH K TECTaM, a TaK K€ BBIITOJHEHHE JOMAIITHETO 3a/IaHHs.

[Tpu oOCyXIeHUH TeM JCKIIMOHHBIX W TMPAKTHUYECKUX 3aHSATHHA HCIIOJNB3YIOTCS CIIEIyHOIINe
WHTEpaKTUBHBIE (PopMbl 0OydeHus (16 dYacoB): KpyIJblii CTON (OUCKyCCHs), MO3TOBOM IITYpM
(“OpeitacTopm”), case-study (curyarmoHHblii aHanus). [Ipum 3TOM mpUMeHsieTcs Npe3eHTATUBHAS
¢dhopMa mogaun MaTepuana, o0CyKIAIOTCs MOCIECIHUE HAYIHbBIE TOCTHKEHUS/ Ty OIHKAIK, B UTPOBOU
(bopme pacckasbiBaeTCs 0 paboTe ¢ Hay4IHOM JIUTEPATYPOH.

6. ®OHJ OHEHOYHBIX CPEJICTB



@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,

pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS TIO JTUCIIUTLTHHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS

TIpeACTaBJICHA B CJICIyIONIEH TabmuIie:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
IIK-1 3-T1K-1 9, KU-8, KU-16, T-8, ]13-8, T-
16, ]13-16
V-TIK-1 KHN-8, KN-16, T-8, 3-8, T-16,
J13-16
B-IIK-1 9, K1-8, K1-16, T-8, 13-8, T-
16, ]13-16
TIK-1.1 3-T1K-1.1 9, KH-8, K1-16, T-8, 13-8, T-
16, ]13-16
V-IIK-1.1 9, KU-8, KU-16, T-8, /13-8, T-
16, ]13-16
B-IIK-1.1 9, KU-8, KU-16, T-8, J13-8, T-
16, ]13-16
T1IK-7 3-11K-7 2, KU-8, KU-16, T-8, J13-8, T-
16, /13-16
V-11K-7 KU-8, KU-16, T-8, 113-8, T-16,
J3-16
B-IIK-7 KU-8, KU-16, T-8, 113-8, T-16,
J3-16

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBHOTO MEPOTPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCUMAaJILHOTO Oajuia BKJIFOUMUTENIBHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHECHUH
3a/laHui B paMKax TEKYIIEro U MpOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONIEH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIIKaJe ECTS y4eOHOM TUCITUTLINHBI

OIeHKa «OTIINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO U IIPOYHO
YCBOWJI IIPOIPAMMHBIIl MaTepHal,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOHHO ero
nsjaract, yMecT TCCHO YBA3bIBATH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTpapuIeCKOi

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAETCS
75-84 C CTY/IEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JI0MmycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE

4 — «xopoutoy
70-74 D




Ha BOIIPOC.

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCSI CTY/ICHTY, €CIIH OH UMEET
3HAHWS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

O1ieHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMyCKaeT
2- F cyliecTBeHHbIe onnOKu. Kak mpasuio,
KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbEIE HE MOT'YT
MIPOIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHATUN 11O
COOTBETCTBYIOIICH NUCIUTUIHHE,

Hwxe 60

7. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 537 M37 Introduction to physics of second-order magnetic phase transitions : , Moscow: NRNU
MEPHI, 2015

2. DU M37 Introduction to physics of second-order magnetic phase transitions : , Moscow: NRNU
MEPhI, 2015

3. 004 b12 Anropurmu3zanus 3a7a4 U CTPYKTYPUPOBAHUE TIPOTPAMM : MIPAKTHIECKOE MTOCOOHE 110
nporpaMMupoBanuio Ha si3bike Object Pascal B cpene Delphi no nporpamme yyeOHoro xkypca
"Undopmaruka" nisa 6akanaspuara, Mocksa: HUSY MU®DU, 2013

4. 621.039 C22 BBenenue B TCOPHIO MepeHOCA U (PU3HUKY 3AIMUTHI OT HOHU3UPYIOIIHUX U3TyICHHH :
yuebHoro nocobus a1 By3oB, Mocksa: HUAY MUDU, 2013

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. O1 @ 80 YpaBHEHUs COCTOSIHUS BEIIECTBA OT UJEJIBHOIO T'a3a 10 KBapK-IIIFOOHHOM IIa3MBbl :
yaeOHoe ocooue, MockBa: @usmatiut, 2012

2. DU 11 85 da3zoBble nepexo/sl 1 METOIbl MX KOMIIBIOTEPHOTO MOJICTIMPOBaHUs : ydeOHOoe ocodue,
Mocksa: ®usmatiaur, 2009

3.539.2 K31 CoBpemennsle npodiiemsl ¢pusuku TBepaoro tena Y.1 Lensiit u ApoOHBIN KBaHTOBbIE
a¢dexrer Xomna, , Mocksa: HUSTY MUOU, 2011

[MPOTPAMMHOE OBECIIEYEHHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JJISA CTYAEHTOB

METOJUYECKHUE YKA3AHUA U CTYAEHTOB

Kypc sBisiercss AOCTaTOYHO TPYAOEMKHM, TpeOyeT akTHBHON CaMOCTOSTEIbHOH paboThl U
Xopormrel (U3NKO-MAaTEeMAaTHUYECKOH IOATOTOBKH, a TaKkKe 0a30BbIX HABBIKOB MPOTPAMMHUPOBAHMA.
[Ipn BO3HMKHOBEHMM TPYAHOCTEH C ycBaMBaHHMEM OCHOBHBIX HJEW Kypca, cielyeT oOpaTHTbCS K
JIOTIOJIHUTEBHOM JINTEpaType WM MONPOCUTH ITOMOIIM Yy NpenoaasaTens. llepen kaxapM 3aHATHEM
KeJIaTeJIbHO IIPOYUTHIBATh NMPEIBLIYIIYIO JEKIHIO U KPaTKO (hOpMYIMPOBATH AJIs c€0s1 OCHOBHBIE UEU
U TIOJXOJbI, U3JI0KEHHBIC HA HEU.

JlomaliHee 3aJaHue JIydlle BBITOJHSATh PAaBHOMEPHO B TEUEHHE BCEro y4yeOHOro ceMmecTpa.
Ilepen 3aueToM Hy’>KHO BBINMMCATh U3 JIEKIIMHA OTBETHI Ha BCE BONIPOCHI, AETAIbHO pa3o0paThCs B HUX,
pU HEOOXOJTUMOCTH YTOUHUThH HESACHBIE MecTa Ha KoHCynbTauuu. [locime sToro criemyer JOOHThCS
TBEPJIOTO BOCTIPOU3BEICHHS BCeX (DOPMYIT IO MaMATH.

AKKypaTHO€ BBIIIOJTHEHHE JOMAILHUX 3aJlaHUi U CUCTEMaTHuYecKas MpopaboTKa JIEKIIMOHHOTO
MaTepHaia sBISITCS 3aJI0I0M yCIexa.

10. YYEBHO-METOJUYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

IIpy M310KEHNH KIHOYEBBIX BOIPOCOB, KACAIOIIMUXCSI MArHUTHBIX CBOMCTB TBEPABIX TEIl, UMEECT
CMBICJI HAIIOMHUTB CTYACHTaM OCHOBHBIC ITOJIOKCHHS KBAHTOBON MEXAHUKH U CTATUCTHUKH.

B pasgene o kimaccudukanuy BemeCTB MO MAarHUTHBIM CBOMCTBaM MOJKHO CHaydaja KpaTKoO
pacckas3arb O KBAHTOBO-MEXaHMUYECKOM IO/IX0/I€ K OMMCAHUIO JIEKTPOHHON CTPYKTYPBl aTOMAa, YTOOBI
CTaJIO IOHATHO, OTKY/1a Y OTACIbHBIX aTOMOB O€pyTCS MarHUTHBIE MOMEHTHI.

N3noxenue TeMbl 0 HEB3aUMOJEHCTBYIOINUX MarHUTHBIX MOMEHTaxX BO BHEUIHEM MarHUTHOM
I10JI€ JIy4Ille BCEro HayaTh C OOCYXKAECHUS XapaKTEPUCTHK U30JIMPOBAHHOIO MarHUTHOTO MOMEHTa BO
BHEIIIHEM II0JIe, I10C]Ie 4ero OOOOLIUTh MOJIY4YEHHbIE PE3y/IbTaThl HA CHUCTEMY U3 IPOHU3BOJIBHOIO
KOJIMYECTBA HEB3aUMO/IEUCTBYIOIIIMX MOMEHTOB.

B pasgene 006 OOMEHHOM B3aMMOJAEHCTBMM IIOJIE3HO CHadaja HAlOMHUTh CTyIEHTaM
M3BECTHBIE UM U3 KBAaHTOBOW MEXaHHUKH MpaBUia pabOThl CO CIUHOBBIMU COCTOSIHUSMH OJJHOTO M JIBYX
3JIEKTPOHOB.

IIpy M3nM0KE€HUU METONA CPENHEro IOJsl C METOAMYECKOW TOYKH 3PEHHMs IOJIE3HO CHayayla
pacckasaTb 0 MOJEIN MOJIEKYJIIpHOTro 1oJis1 Beiicca.



PacckasbiBasi O TEpMOJMHAMMUYECKMX XapaKTepUCTUKaxX B Mojenu HM3uHra, crenyer
00513aTeNIbHO MOJIy4aTh TEMIIEPATypHbIE 3aBUCUMOCTH ITHX XapaKTEPUCTHUK B MPEJEIbHBIX CIIydasx a)
HU3KOW TeMnepaTtypsl U 0) TeMiieparypsl, 01u3koi Kk Touke Kropu.

Paznen o reopun ['munzOypra-Jlannay siBIsIETCS 03HAKOMUTEIBHBIM, TIO9TOMY MOXXHO MPUBECTH
YIPOIIEHHOE U3JI0KEHHE 3TOW Teopuu, 0e3 yueTa MarHUTHOTO TIOJISL.

Paccka3 00 anTu(eppomaraeTusMe Jiydiie BCEro HayaTh C TOTO, YTO «HA Majiblax» OOBbSICHUTD
SHEPreTHYECKYI0 BBITOAHOCTh AHTHU()EPPOMATHUTHOTO YTMOPSIOYEHHS MArHUTHBIX MOMEHTOB MpH
OTPUIATENLHON BEIMYUHE YHEPTUN OOMEHHOTO B3aUMOAECHCTBUS COCEIHIUX MOMEHTOB. 37€Ch CIEIyeT
TaK)K€ OTMETUTH 3HAYEHUE THIA KPUCTATIIMYSCKON PENISTKH AJIi MATHUTHOTO yropsinodeHus (3d ekt
¢bpycTpaumu u T.1.).

Hekortopele paszenbl Kypca MOXHO HECKOJIIBKO COKpaTHThb, OT/AaBas MPEAIOYTEHHE
(bu3nIecKOMy COAEP)KaHUIO B yIIEpO MAaTEMaTHYECKOH CTPOTOCTH. DTO KacaeTcs, B YaCTHOCTH, TEMBI
0 TOYHOM PELICHUH OJTHOMEPHOU Moenu M3uHra.

Ha cemunapax MOXHO pa30upaTh TOJIBKO T€ M3 3aJaHHBIX Ha JOM 3a/ay, C KOTOPhIMU HE
CIPaBUIJIOCH OOJIBITMHCTBO CTY/ICHTOB.

C 1uenbl0 TMOBBILIEHUS YPOBHS YCBOEHHSA CTYJIEHTaMHM MaTepualia Kypca MOXHO
MOPEKOMEHJOBaTh Ha KAXKJIOM CEMUHApEe WIM Ha KaXXJOW JIEKIMM IPOBOJIUTH TECTOBBIE OIPOCHI,
cocrosimue 3 10 BompocoB mo MarepuanaM NPEabIAyIIUX 3aHATUH. {1 CTyJAEHTOB 3TO ABIAETCA
CTHMYJIOM F'OTOBHUTBCS K KQXKJIOMY 3aHITHIO, XOTSI ObI KPAaTKO TIOBTOPSIS YKE MPOIIEHHBIE TEMBI.

ABTOp(BI):

Macno Muxann MuxaitioBud, K.¢.-M.H.



