MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OJIOBPEHO

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUILIVHBI

HEWUTPOHHbBIE METO/Ibl UCCJIEJJOBAHMS B ®U3UKE KOHJIEHCUPOBAHHOI'O
COCTOSAHNA BEILIECTBA (NEUTRON METHODS OF STUDY IN CONDENSED MATTER

PHYSICS)
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AHHOTALMS

B kypce paccmarpuBatotcs (hu3nuecKre MpearnoChUIKU HCIIOIh30BaHMSI HEUTPOHHBIX METOJIOB
uccnenoBaHusi B (usuke TBepaoro Tena. [lpuBoauTCs OmNHMcaHWe HMCTOYHUKOB HEUTPOHOB ISt
HCCIIeTIOBATEIILCKUX TIeJIeH, a TaK’Ke OCHOBHBIC THITBI PUOOPOB, IPUMEHSIEMBIC B HCCIICIOBAHUSX.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

OcBoeHre HEUTPOHHBIX METOJIOB UCCIIEAOBAHMMN B (PU3HKE KOHJIEHCUPOBAHHOTO COCTOSHUS.

2. MECTO YYEBHOH JJUCIUILJIMHBI B CTPYKTYPE OOII BO

JlaHHas JUCLMIUIMHA BXOJUT B YHUCIO OCHOBHBIX M0 CHEIMAIbHOCTH, MOXXET YHTaThCs
napasiesbHo (PU3MKe TBEPJOro Tena MO0 Mmo3xKe.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccuoHalbHbIE KOMITETEHIIUN

| KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHIXKCHUSA KOMIICTCHIIUN

[TpodeccronanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajadaMd W OOBEKTaMHu (00iacTsMu
3HaHUI) MpodhecCUOHATBHON IeATeTbHOCTH:

3anaua
npogeccuoHaILHOU
nesiteabHoctu (3I1I)

[IpoBenenune
Hay4YHBIX U
AQHATUTUYECKUX
HCCIIEA0BAHUM 110
OTJIEJIbHBIM pa3jienam
(3Tanam, 3aaHUsIM)
TeMbI (IIPOEKTa) B
paMKax NpeaMeTHON
o0actu 1o npoQuiito
CHEMAIN3ALUY B
COOTBETCTBUHU C
YTBEPKACHHBIMU
IJIaHAMU U
METOIUKAMHU
HCCIEIOBAHMM;
ydacTue B

O0BeKT W
00J1aCTH 3HAHUSA

3angaHupOBaHHbIE
JTaIbl
UCCJIEIOBAHMUS,
pe3yJIbTaThl
HaOIr01eHUI 1
U3MEPEHUM.

Kox u HaumeHoBaHMe
npo¢eccuoHATBLHOMI
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHaANBLHBIN
cranaapt-I1C, ananu3
OIbITA)

Hay‘lHO-I/ICCJ'ICI[OBaTCJ'ILCKI/Iﬁ

[TIK-2 [1] - Criocoben
KPUTHYECKH OIICHUBATh
MPUMCHACMBIC MCTOIHNKHU
Y METOJIbI UCCIIETOBAHUS

OcHosanue:
[TpodeccuonanbubpIi
cranapt: 26.003

Koa u HaumMeHOBaHHe
HHAUKATOPA
JOCTHKEHUS
npogeccuoHaIbLHOU
KOMIIeTEHIIUH

3-T1IK-2[1] - 3naTh
METOJIMKH OLICHKH U
BBIOOpA METO/I0B
UCCIIeIOBAHMSL.;
V-TIIK-2[1] - YmeTh
KPUTHYECKH OIICHUBATh
MPUMEHSEMbIE METOTUKU
U METO/Ibl UCCIICZI0BAHMS,
B-TIK-2[1] - Bmanets
HaBBIKAMU OLIEHKU
METOJIOB MCCIIETOBAHHUS
10 BEIOpaHHBIM
KPUTEPHSIM.




MPOBEACHUU
HaOJIIONeHNI 1
U3MEPECHUH,
BBITIOJTHCHUH
SKCNIEPUMEHTA U
00paboTKe JaHHBIX C
HCII0JIb30BaHUEM
COBPEMEHHBIX
TEOPETUUECKUX
MOJETICH,
AKCIEPUMEHTAIIbHBIX
JTAHHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHIA.
IIpoBencHue
Hay4YHBIX U
AHATTUTUYECKUX
HUCCIIEIOBAHUN 110
OTJIETIbHBIM pa3zesiaM
(3Tamam, 3aJaHusIM)
TeMbI (IPOEKTa) B
paMKax MpeaMeTHOU
00J1acTH 10 MPOpUITIO
CrielMaan3aliy B
COOTBETCTBUU C
YTBEP>KICHHBIMU
MJIaHAMU U
METOANKAMHU
HCCIIEI0BAHUIM;
y4acTHe B
MPOBEACHUU
HaOII0IEHUH U
U3MEPECHUH,
BBITIOJTHCHU T
SKCNIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIO0JIb30BaHUEM
COBPEMEHHBIX
TEOPETUUECKUX
MOJIeNEH,
SKCIEPUMEHTAIIbHBIX
JTAHHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHIA.
[IpoBenenue
Hay4YHBIX U
AQHAITUTUYECKUX
HCCIEA0BaHUM 110
OTJIEJIbHBIM pa3zesiaM
(aTamam, 3agaHUsIM)
TEMBI (MPOEKTa) B
paMKax MpeaMeTHOU

3annaHupoOBaHHBIC
JTaIlbI
HCCIICIOBAHMS;
Pe3yNIBTATHI
HaOJIIOIeHUH U
WU3MEPECHUM.

3annaHupoOBaHHBIC
JTaIlbI
HCCIIEIOBAaHUA;
pPEe3YNIBTATHI
HAOJIFOICHUNA U
WU3MEPECHUM.

ITIK-3 [1] - Criocoben
poeCCUOHATBHO
paboTarth C
UCCIIEIOBATENbCKUM U
UCTIBITATEIbHBIM
o0opyI0BaHUEM,
npubopamu u
YCTaHOBKAaMH B
n30paHHON IpeaAMETHON
001acTH B COOTBETCTBUU C
LEJISIMU TIPOTPAMMBI
CHEIUATU3UPOBAHHOMN
MOJrOTOBKU MarucTpa

OcHosanue:
[TpodeccuonanbubIit
cranaapt: 26.003

[TK-20.1 [1] - Criocoben
MOJIb30BATHCS OCHOBHBIMHU
TEOPETHYECKIMHU
MOJIEIISIMU (PU3UKU
KOHJICHCUPOBAHHOT'O
COCTOSIHUSI BEILIECTBA,
B3aUMO/ICHCTBUS
M3JTYYCHHUS C BEIIECTBOM B

3-1IK-3[1] - 3naTh
OCHOBHBIE METOJTBI
HCCIIEJOBaHUI,
MIPUHLIMIIBI paOOThI
pUOOPOB U YCTAHOBOK B
n30paHHON IpeaMeTHON
o0JacTy ;

V-IIK-3[1] - YmeTs
BBIOHMpaTh HEOOXOIUMBIE
TEXHUYECKHE CPE/ICTBA
U1 IPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIIE0BAaHUN B
n30paHHON IpeIMeTHON
oOnactu, 00pabaThIBaTh
MOJTyYCHHBIE
9KCHEPUMEHTaIbHbIE
pe3yIbTaTHI,

B-IIK-3[1] - Bnanets
HaBbIKaMU pabOTHI C
UCCIIEI0BATEIbCKUM U
UCTIBITATEIILHBIM
000pyI0BaHUEM,
npudopamu u
yCTaHOBKaMH B
n30paHHON peIMEeTHON
obnactu

3-1IK-20.1[1] - 3HaTh
OCHOBHBIE€ TEOPETHUECKHE
MoeNr (PU3UKH
KOHJICHCUPOBAaHHOTO
COCTOSIHUS BEILECTBA,
MOJICITH B3aMMOJCHCTBHUSI
ONTUYECKOTO U3IYYCHHUS C
BEII[CCTBOM,




00J1acTH 10 MPOpUITIO
CIIeIIaTN3aIiH B
COOTBETCTBUU C
YTBEPKACHHBIMH
IUIaHAMH 1
METOIMKaMH
HCCIIEIOBAHUIM;
yJacTue B
MPOBEACHUU
HaOJIIOEeHNI 1
U3MEPECHUH,
BBITTOJTHCHUH
SKCIEPUMEHTA U
00paboTKe TaHHBIX C
HCTOJIb30BAHUEM
COBPEMEHHBIX
TEOPETUUECKUX
MOJEIICH,
SKCIEPUMEHTAIIbHBIX
JAHHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHiA.

COop u ananu3
MH(OPMALIMOHHBIX
HCTOYHUKOB U
HCXOJTHBIX JTAHHBIX
JUTS TUTAHUPOBAHUS U
pa3paboTKu
HCCIIEeIOBATENIbCKUX
MIPOEKTOB;
MOATOTOBKA
MCXOJTHBIX TAHHBIX
JUIS BBIOOpA U
000CHOBaHUSA
HAyYHO-TEXHUYECKHUX
Y OpTaHHU3AIMOHHBIX
pelIeHn Ha OCHOBE
AKOHOMHYECKOTO
aHa/M3a; yyacTue B
pa3paboTKe u

WHHOBAIIMOHHEIN;
Hayyno-
TEXHUYECKUE U
OpraHu3alMOHHBIE
peLIeHHUS.

KOHJEHCUPOBaHHOM
COCTOSTHUH, MOJICTISIMU
(ha30BBIX EPEXO0B U
buzuku
CBEPXIIPOBOANMOCTH,
AKCIIEPUMEHTAIbHBIMU
METOJIaMH MCCIIEOBAHUS
CTPYKTYPHBIX U
AJIEKTPOHHBIX CBOMCTB,
COBPEMEHHBIMU
JOCTHXKEHUSIMH (DPU3HUKH
CBEPXITPOBOANMOCTH,
MIOJIyIIPOBOIHUKOB U
reTepOCTPYKTYP.

OcHosanue:
[TpodeccrnonanbHbIit
cranaapt: 26.003

I1K-4 [1] - Criocoben
HAXOIUTh ONTHMAIbHBIE
peIIeHHS TP CO3/IaHUH
MPOAYKIIUH C YUETOM
TpeOOBaHU KauecTBa,
CTOMMOCTH, CPOKOB
HCIIOJTHEHUS,
KOHKYPEHTOCIIOCOOHOCTH
1 0€30MacHOCTH
KU3HEHESITEIbHOCTH

Ocnoeanue:
[TpodeccnonanbHbIN
cranaapt: 26.003

knaccuukanuio Gpa3zoBbIX
MePeX00B, OCHOBHBIC
SKCHEPUMEHTAIbHbIC
(hakThl U IPUMEHEHUS
¢buzuku
CBEPXIPOBOAMMOCTH U
KPUOT'€HHOM TEXHUKH,
COBpPEMEHHBIC
JOCTIOKEHUSI (PU3UKH
MOJTYTIPOBOTHUKOB H
reTepPOCTPYKTYD;
V-IIK-20.1[1] - ymeTn
chopMyIHpOBaTh
TEOPETUIECKYIO U
MaTeMaTHYECKYI0 MOJETb
JUISL U3y4aeMo 3a1auun
¢buzukn
KOH/ICHCHPOBAHHOTO
COCTOSIHUS BEILIECTBA,
MPOBECTH HEOOXOAUMBIC
pacyeTsbl BETUYUH U
OLIEHKH TTapaMeTpOB;
B-IIK-20.1[1] - Bnanets
OCHOBHBIMH
TEOPETUYECKUMU
MOJIETSIMU (PU3UKU
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
B3aUMO/JICHCTBUSA
W3IYYCHHUS C BEIIECTBOM,
¢u3uku Ga3zoBbIX
MePexoa0B 1
CBEPXIPOBOANMOCTHU

3-1IK-4[1] - 3naTh
OCHOBHBIE€ METOJIbI U
NPUHIUIIBI HAXO0XKICHUS
ONTUMAJTBHBIX PEIICHUM
IIPU CO3/IaHUH MPOAYKIIUH
C y4eToM TpeOoBaHU
KayecTBa, CTOMMOCTH,
CPOKOB MCTIOJTHEHUS,
KOHKYPEHTOCTIOCOOHOCTH
1 0€30MacCHOCTH
KU3HEACITENFHOCTH.
V-TIK-4[1] - YmeTh
HaXOJWTh ONTHUMAIbHBIC
peuieHust Ipu CO3IaHUH U
OCBOEHHUH HOBOU
MPOIYKIUU U
TEXHOJIOTHH,
pa3pabaThiBaTh




peanr3auuy NpoOeKTOB
HUCCIIEIOBATEILCKON 1
MHHOBAITMOHHOM
HANpaBJIECHHOCTH B
KOMaHjIe
HCTIOTHUTEIEH.

N3yuenne n ananus
HAy4YHO-TEXHUYECKOH
uH(popmManuu,
OTEUYECTBEHHOI'O U
3apyOeKHOTO OIBITA
M0 TeMaTUKe
rccaeaoBaHus, coop
1 00paboTKa Hay4YHOM
Y AaHAUTUTUYECKOU
nHpOpMaINU C
WCTIOIb30BaHUEM
COBPEMEHHBIX
porpamMm, CpeACTB U
METOJIOB
BBIYHCIIUTEIILHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX H
MH(OPMALIMOHHBIX
TEXHOJIOTHIA; cOOp U
00paboTKa Hay4YHOH U
AHAJIUTUYECKON
nH(pOpMaLIUU C
WCTIOIb30BaHUEM
COBPEMEHHBIX
porpamMm, CpeACTB U
METOJIOB
BBIYHCIIUTEIIHHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX H
MH(OPMALIMOHHBIX
TE€XHOJIOTHI; y4acTHE
B 0000111€eHUHN
MOJTYYCHHBIX JaHHBIX,

Hayunas n
aHaJIUTUYECKas
uHbopManus,
OTEYECTBEHHBIN U
3apyOEKHBIA OIBIT
0 TeMaTHKe
UCCJIEIOBAHMUS;
Hay4HbIC U
AHAJIUTUYECKUE
OTYETHI,
nyOIMKanuu 1
IIPE3EHTALIUHU 110
pe3ynbTaraMm
UCCIIC0BAHUMN.

3KCHCpTHO-aHaJII/ITI/ILIeCKI/II71

I1K-20.2 [1] - Cnocoben
OPHEHTUPOBATHCS B
COBPEMEHHBIX
HKCHEPUMEHTATbHBIX
JOCTHKEHUSIX (PU3UKU
KOHJICHCUPOBaHHOI'O
COCTOSIHUS, B
BO3MOXKHOCTSIX
COBPEMEHHBIX ITyYKOBBIX
U JIA3€PHBIX TEXHOJIOTUH B
MPUMEHEHHUH K
KOHKPETHBIM METO/1aM
co3/1aHus, o0paboOTKU 1
UCCIIEIOBAaHMSI Pa3JINYHbIX
TBEPAOTENbHBIX
MaTepHaoB U
HAHOCTPYKTYP, OCHOBHBIX
HKCIEPUMEHTATbHBIX
¢axrax puznuKu
CBEPXIPOBOAMMOCTH U
TEXHUKU HU3KUX
TeMmImeparyp, ux
NPUMEHEHHSX B
HKCIEPUMEHTAIBHOM
TEXHUKE U
IPOMBIIIJICHHOCTH.

Ocnosanue:
[TpodeccrnonanbHbIM
crannapt: 29.004

3¢ HEKTUBHYIO CTPATETHIO
C y4eToM TpeOoBaHM
KayecTBa, CTOMMOCTH,
CPOKOB HCTIOJTHEHUS,
KOHKYPEHTOCIIOCOOHOCTH
1 0€3011aCHOCTH
KHU3HEJIEATETbHOCTH. ;
B-TIK-4[1] - Bmanets
HaBBIKAMU HaXOKICHUS
ONITUMAITEHBIX PEIICHUH
JUISL CO3JIaHMSI U OCBOCHHUS
HOBOM IPOIYKIHH C
y4eToM TpeOOoBaHUIA
Ka4yecTBa, CTOMMOCTH,
CPOKOB HCIIOJHEHUS,
KOHKYPEHTOCIIOCOOHOCTH
u 6e30macHOCTH
KHU3HEIEATSILHOCTH

3-11K-20.2[1] -
MOCIIeTHIE
TEOPETUICCKHE U
JKCIIEPUMEHTAIbHBIC
JTOCTIKEHHST (PUBHKHU
KOHJICHCUPOBAaHHOTO
COCTOSTHU S, IPUMCHCHHSI
COBPEMEHHBIX
CBEPXITPOBOISIINAX
MaTepuasoB, (ha30BbIX
MIEPEX0JI0B B
COBPEMEHHBIX
MaTepuanax, IpUMEHEHUS
COBPEMEHHBIX
CBEPXITPOBOISIINAX
MaTepuasoB,
BO3MOXKHOCTH
COBPEMEHHBIX MYYKOBBIX
U JTA3€PHBIX TEXHOJIOTHUI B
NPUMEHEHUH K
KOHKPETHBIM METOJIaM
co3manus, o0paboTKu U
WCCIICTIOBaHUS Pa3TUIHBIX
TBEPAOTENIbHBIX
MaTepHAaJIOB U
HAHOCTPYKTYD;
V-I1IK-20.2[ 1] - ymeTh
IPEIOKUTH U
000CHOBAThH CXEMY
JKCIIEPUMEHTA IO
na3epHoi 00paboTKe
MaTepuasoB, Ja3epPHOMY
HAIBIJICHUIO TOHKHX




(dhopmMupoBaHUH
BBIBOJIOB, B
MOATOTOBKE HAYYHBIX
Y aHATUTHIECKHIX
OTYETOB, IyOIMKAIUi
U MPE3EHTaLMI
PE3yNbTaTOB HAYYHBIX
Y aHATUTUIECKIX
HCCIIEIOBAHUIM;
MTOJITOTOBKA JTAHHBIX
JUTSL COCTABIICHUS
0030pOB, OTUETOB U
HAyYHBIX
MyOJIUKAIUi, ydacTrue
BO BHEJIPEHUH
pe3yabTaToOB
HCCIIEIOBAHUM U
pa3paboToK.

MJIEHOK, UCCJIEIOBAHUIO
TTOBEPXHOCTH,
TBEPJOTEIbHBIX
MaTepuaioB WIN
HaHOCTPYKTYp, AJIsi
rccnenoBaHus (ha3o0BbIX
MepeXo0/I0B B
COBPEMEHHBIX
Marepuaniax;
B-TIK-20.2[1] - BmameTs
COBPEMEHHBIMU
IKCTIEPUMEHTATbHBIMU
JTAaHHBIMU B 00J1aCTH
(hbU3MKH B3aUMOJICHCTBUSA
W3JIy4EHUS! ONTHYECKOTO
JMarna3oHa ¢ BEIECTBOM B
KOHJIEHCHUPOBAaHHOM
COCTOSIHHH, METOJIOB
Hccae0BaHus
CTPYKTYPHBIX U
3JIEKTPOHHBIX CBOMCTB
TBEPJBIX TEI

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIUHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00bEM, CPOKH U3y4eHUS U (HOPMBI KOHTPOJIS:

Ne HaunMeHoBaHHe
.1 pasaena yueOHo
JTUCIHHUIINHDI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapsi )/
JlaGopaTopHbIe
padoTsbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIIH

0aJi 3a pazgea™*

ATTecTanus
pasneaa (popma*,
HejeJsl)
HNuaukaropsl
0CBOCHHUSA
KOMIOATAHIIIIA

3 Cemecmp

1 YacTtb 1

8/8/0

[\
(V)]

K-8




[1K-4,
3-TIK-
20.1,

YacTtb 2

9-16

8/8/0

25

KH-16

20.1,
3-TTK-
20.2,
V-
TK-
20.2,
B-
TIK-
20.2

HUmoeo 3a 3 Cemecmp

16/16/0

50




KonTpoJbubie
MeponpusaTuss 3a 3
Cemectp

50

3-TTK-
2,

V-
TMK-2,
B-
MK-2,
3-TTK-
3,

V-
MK-3,
B-
MK-3,
3-TTK-
4,

V-
K4,
B-
K4,
3-TTK-
20.1,
V-
TK-
20.1,
B-
TK-
20.1,
3-TTK-
20.2,
V-
TIK-
20.2,
B-
TK-
20.2

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OamioB joypkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(unn) 3K3aMeH

CoxpalieHre HaMMEHOBAaHUHN (POPM TEKYIEr0 KOHTPOJIS ¥ aTTECTALUH Pa3/eiIoB:

O6o03ua | [TosiHOe HaUMeHOBaHM e
YeHue
KN KoHTposib 1o utoram
2 DK3aMeH
KAJIEHJIAPHBIN IUIAH
Henea | Tembl 3ansaTuii / Cogepxanue Jlek., | IIp./cem. | JIab.,
U qac. , yac. yac.
3 Cemecmp 16 16 0




1-8 Yacrs 1 8 | 8 [0

1-2 Tema 1. ®u3nveckue NpeanoChblJIKM UCIOJIb30BAHMS Bcero ayutopHbIx 4acoB
HEHTPOHOB B (pM3HMKe TBEPAOIO Tea. 2 | 2 | 0
Hcropust OTKpBITUS HEUTPOHA U IPUMEHEHHUS HEUTPOHHBIX Omnunaitn
METOJIOB B pU3MKe TBepAOro Tesa. OCHOBHBIE MOHATUS (U3HKH | () 0 0
KOHJIEHCHPOBAHHOTO COCTOsIHUS KpucTaimmyeckue CTpyKTyphbl.

[Tpsimast m oOpaTHas peuierka. KBa3uyacTuisl 1 3JeMeHTapHbIe
BO30Y>KJICHHs B KOHJIEHCUPOBAHHBIX cpefax. MeTobl
UCCJIEIOBaHMsI KBa3UYACTHIL

3-5 Tema 2. MeToau4ecKkue 0CHOBbI HEHTPOHHOM Bcero ayiutopHbIx 4acoB
CNEKTPOCKOMHUM. 3 | 3 | 0
Oco0eHHOCTH B3aUMOACHCTBHSI HEUTPOHOB C BEIIECTBOM, IO Ownnaitn
OTHOILIEHHUIO K IPYTMM BHIaM IPOHUKAIOILEr0 U3ITyUYEHUsI. 0 0 0
duznueckue 3aauu, periaeMble ¢ MIOMOIIbIO PACCESTHUS
HEeHTpoHOB. OOIINE OCHOBBI HEHTPOHHOU METOIMKH.

W cTouHNKN HEUTPOHOB 711 UCCIIEI0BATEIBCKUX LIETIEH:
CTallMOHAPHBIE U UMITYJIbCHBIE — 0COOCHHOCTH U OTIHYHSL.
®opMHUpOBaHUE HEUTPOHHBIX MYUYKOB. JleTekTHpOBaHuE
HEUTPOHOB.

6-8 Tema 3. OcHOBHBIE THIIBI IPUOOPOB, IPUMEHSIEMbIX B Bcero ayiuTopHbIX 4acoB
HEHTPOHHBIX MCCJIEI0BAHUSAX N0 PU3UKe 3 | 3 | 0
KOH/ICHCHPOBAHHOI0 COCTOSIHUSA BellecTBA. Ownnaitn
CrpyKTypHast U MarHUTHas HEUTPOHHAs TU(PPaKTOMETPUSI. 0 0 0
DKcnepuMeHTalnbHas TeXHUKa. HeNTpOHHas CIEeKTPOCKOIHUS.

[TpuOopHBIil Mapk COBPEMEHHBIX HEUTPOHHBIX LIEHTPOB.
OCHOBBI TEXHUKH 3KCIIEPUMEHTA HA CIEKTPOMETPAX IO
BpeMeHHU TposieTa. TpexXOoCHbIN KPUCTATNIMYECKUA
CHEKTPOMETP: YHUBEPCAIbHbII HHCTPYMEHT UCCIIEI0BAHMS
CIIEKTPOB AJIEMEHTAPHBIX BO30YKIEHUH KPUCTAIIIOB.
HelitpoHHast cneKTpOCKONMS C BBICOKUM YHEPTreTUYECKUM
pa3peneHueM.

9-16 Yacrtp 2 8 8 0

9-11 Tema 4. Ucnonib30BaHue HEHMTPOHOB JIs1 M3YYeHHS Bcero ayiuTopHsIX 4acoB
aTOMHBIX K0JIeOaHUiA. 3 E [0
Onpenenenve GyHKIUU INIOTHOCTH (POHOHHBIX COCTOSIHUN B Omnutaiin
BewiecTse. MccaenoBanus IUCIIEPCUOHHBIX KPUBBIX AJIS 0 0 0
¢doHOHOB B KprucTaiuiax. DOHOHBI B METAIIAX
CBEPXIMPOBOAHUKAX. DIEKTPOH-(DOHOHHOE B3aUMOJCHCTBHE.

12-13 | Tema 5. UcnoJib30BaHUE HEMTPOHOB /I HCCAeA0BaHMK 10 | Bcero ayuTopHbIX 4acoB
AUHAMHKE MATHUTHOTO MOMEHTA B Pa3IHYHbIX 2 |2 [0
MaTepHaJax. Ownnaitn
CrneKTpoCKoIusi MarHUTHBIX BO30YKICHUN B 0 0 0
MarHMTOYTMOPSII0YEHHBIX U TapaMarHUTHBIX Cpe/iax.

MarunuTtssli popM-dakTop. PU3NUECKUE 3a/1a41, PEIIaeMbIe C
MIOMOMUIBIO NOJISIPU30BAHHBIX HEUTPOHOB. MeTo1bl pazieneHus
AJIEPHOM M MArHUTHOW COCTAaBIISAIOLIEN B 3KCIIEPUMEHTAJIbHBIX
HEUTPOHHBIX CTieKTpaxX. Bo3moxkHOCTH M3yueHus 3¢ pexTon
KPUCTAJIJIMYECKOI0 JIEKTPUYECKOTO MOJI1 B METAININYECKUX
CUCTEMaX.
14-16 | Tema 6. IlepcieKTHUBBI M HANIPABJICHUS] PA3BUTHSA Bcero aytuTopHbIX 4acoB

HEHTPOHHBIX METO10B B (PM3HKe TBEPAOIo TeJa.
Hcnonb3oBanue paccessHusl HEUTPOHOB JUISl UCCIIEIOBAHUS

3 |3 |0

Owntaiin




CHCTEM C CHJIBHBIMH 3JIEKTPOHHBIMM Koppensuusamu. Tsokensie | 0 0 0
(hepMHOHBI, HeCTaOMIbHAs BaJIECHTHOCTh, HEOOBIUHAS
CBEPXIIPOBOAMMOCTD, MATHETU3M IOHWKEHHOW Pa3MEpHOCTH.
OcCHOBHBIE HANpaBJICHUs Pa3BUTHs HEUTPOHHBIX METO/I0B
uccienoBanus BemecTsa. CoBeplIEHCTBOBaHHE
HKCIEPUMEHTANBHOM 0a3bl. KOMITMMEHTapHOCTh C JPyTUMHU
METOAAMHU.

CokpalleHHbIC HAUMEHOBAHUS OHJIAH OMIUA:

Oo6o03na | [Tos1HOe HanMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M [TOTHOTEKCTOBBIN MaTepual
11JI ITonHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM AyJmo-marepualsl

I1p3 [Ipe3enTanmn

T Tectol

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpUAJIbI
4@ M HTEepaKTUBHBINA CANUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu ocBoeHMM [aHHOW AMCHMIUIMHBI OCHOBHYIO pOJIb WrPAlOT ayJUTOPHBIC 3aHATUS U
caMoCTOsITeNIbHAsT paboTa CTYAEHTOB, 3aKIIOYAIOMAsCs B HM3YYCHHH IPOHJIEHHOTO MaTepualia u
MOATOTOBKE K THUCBMEHHBIM TecTaM. J[jisi Toro 4ToObl 1aTh COBPEMEHHOE COCTOSTHUE (U3HKHU
HEUTPOHHBIX HCCIICIOBAHUMA, MPEAYCMOTPEHO IIUPOKOE HCIOIB30BAHUE COBPEMEHHBIX HAaYyYHBIX
paboT u myOauKanuil Mo JaHHOM Teme. PekoMeHyeTcst mocelieHle CTyAeHTaMU HayYHbIX CEeMHHApOB
1 KOH(EPEHINi, B TOM YHUCle, MPOBOAMMBIX B pamkax Hayunoi ceccum HUSAY MUOU, a takke B
JPYTUX MOCKOBCKHUX YHHUBEPCUTETAX U UHCTUTYTAaX.

6. ®OH/I OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCIHUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMM M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHHA TEKYLIETO,
pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIIETEHUMSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHUsITHE
(KIT 1)
[1K-2 3-IT1K-2 9, K-8, KH1-16
V-TIK-2 9, KN-8, K1-16
B-ITIK-2 9, K-8, K1-16
T1IK-20.1 3-ITK-20.1 9, K1-8, KH1-16
V-I1K-20.1 9, K-8, KI-16
B-ITK-20.1 9, K-8, KH1-16
I1K-20.2 3-11K-20.2 9, K-8, KH-16




VY-11K-20.2 9, KU-8, K1-16
B-IIK-20.2 9, KH-8, KI-16
[1K-3 3-11K-3 9, KU-8, K1-16
VY-1IK-3 9, KH-8, KI-16
B-I1K-3 9, KU-8, K1-16
[1K-4 3-11IK-4 9, KU-8, K1-16
VY-11K-4 9, KH-8, KI-16
B-IIK-4 9, KU-8, K1-16

HIxkanbl oneHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOUMTENbHO. MITOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroas omieHKa BBICTABISETCS B COOTBETCTBUHU CO CJ'IC,I[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB OaJIbHOM IIKaJe ECTS y4e0HOH TUCIUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOWJI TIPOTPAMMHBIN MaTepua,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3J1araet, yMeeT TECHO YBSI3bIBATh
TEOPHUIO C PAKTUKOM, UCIONB3YET B
OTBETE MaTepuai MOHOTrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
nsjaaract €ro, He JOIyCKasa

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBICTBOPUTEIHLHOY

BBICTABJISICTCSA CTyI[eHTy, €CJIM OH UMECT
3HAHUSA TOJIBKO OCHOBHOI'O MaTepHaa,

3 - HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO TPABHUIILHBIE
(opMyNIHUPOBKH, HAPYILICHHS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISETCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MPOrpaMMHOI0 MaTepraa, I0IMyCKaeT
o 60 2— F CyleCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0811eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIILHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTENILHBIX 3aHATHI 110

COOTBETCTBYIONIEH AVCIHMILINHE.




7.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. OU T 19 BnusHue HEUTPOHHOTO 00TyYeHHS HA (PU3UKO-MEXaHUYECKUE CBOMCTBA CTaJIeH U CIUIaBOB
OTEUYECTBEHHBIX SJIEPHBIX PEAKTOPOB : yueOHoe nocodue, Mocksa: @uzmariur, 2020

2.621.039 C29 Kunetnka peakTopoB Ha OBICTPBIX HEUTpoHaX : , MockBa: Hayka, 2013

3. 539.1 140 HeliTpoHHBIE UCCIIEIOBAaHUS KOHIEHCUPOBAHHBIX Cpell : yueObHoe mocobue, Mockaa:
HUAY MU, 2012

4. O b 25 OcHoBbI 1IU(PpOBOI PEHTTEHOBCKOW U HEUTPOHHOU paauorpaduu : yued. mocoodue,
Mocksa: Dautyc, 2022

5. DU P 98 Ipuknaanas HeiitponHas gusuka Yacts 2 B3anmoelicTBie HEUTPOHOB C BEIIECTBOM, :
OI'bY "BHUUTMU-MIA", 2022

6. 53 A47 HelitpoHHbIe METOIBI B (PU3UKE KOHJIEHCUPOBAHHOTO COCTOSIHUS : Y4eOHOE mocoOue st
BY30B, I1. A. Anekcees, A. II. MenymenkoB, Mocksa: HUAY MUDU, 2012

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.2 b 25 BBeneHnue B KOMIBIOTEPHYIO PEHTTEHOBCKYIO U HEUTPOHHYIO ToMorpadurio : y4eo.
nocobue, MockBa: byku Benu, 2018

2.621.039 B 58 BiusHue HEUTPOHHOTO 00JIyuyeHHs Ha (PU3UKO-MEXaHUUECKUE CBOMCTBA CTallel U
CIUIaBOB OTEUECTBEHHBIX SIIEPHBIX pEakTOpoB : , Mocksa: @uzmarnur, 2020

3.539.1 @ 83 Bormpockl ONTHKY ATMHHOBOJIHOBBIX HEUTPOHOB : , [lyona: OUAU, 2022

4. DU b 28 He#TpoHHbIE METOIBI 3JIEMEHTHOTO aHaIN3a ; Ja0opaTOpHBIN MpakTukyM, MockBa: byku
Benu, 2020

5.539.2 b 25 OcHoBbI IMPPOBOI PEHTTEHOBCKOM U HEUTPOHHOMU panuorpaduu : yued. nocoodue,
Mocksa: Dauryc, 2022

6. 539.1 P 98 Ilpuknaanas Heiitponnas ¢gusuka Yacte 1 Mcrounuku HeritpoHoB, MockBa: byku
Benu, 2021

7. OU P 98 puknaanas HeiirponHas pusuka Yacts 1 WMctounuku HeiitponoB, Mocksa: byku Bean,
2021

8. OU ®50 dusnueckre 0OCHOBBI METOA0B UCCIIEI0BAaHUS HAHOCTPYKTYP U IIOBEPXHOCTH TBEPAOIO
Tena : yueOHoe nocodbue s By30B, MockBa: HUSY MUDU, 2014



9. 539.2 ®50 dusnueckue OCHOBBI METO0B UCCIIEIOBaHNSI HAHOCTPYKTYP U IIOBEPXHOCTH TBEPAOIO
Tena : yaeoHoe mocobwue ist By30B, B. W. Tposia [u ap.], MockBa: MUDU, 2008

10. 539.1 I'95 Tuddy3us u 3ameieHne HEUTPoHOB : Yueb. nocobue, I'ypesnu U.U. IIpotacos B.I1.,
M.: MUDU, 1986

11. 539.1 I'95 Heiitponnas ¢usuka : Yueb.mocodue amus By3os, ['ypesuu U.U. ,IIpotacos B.I1., M.:
OHeproaromusnar, 1997

12. 539.2 K45 Bpenenwne B ¢pusuky TBepaoro tena : , U. Kurrens , M.: MeauaCrap, 2006
I[MPOIr'PAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHOE oOecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

1. caiit kadenpst Ne70 HUAY MUDU (http://kaf70.mephi.ru/)

https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

CHGI_II/IaJ'ILHOC MAaTCPUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JJIA CTYAEHTOB

IIpu ocBOEHMH IUCLUIUIMHBI MPEANOIAraeTCsl, YTO CTYAEHTHI 3HAKOMBI C COIEP)KAHUEM TaKUX
KypCOB, KaK ypaBHEHHsI MaTeMaTHYecKoW (pU3MKH, KBAaHTOBask MEXaHHKa, aTOMHas (pU3MKa, sepHas
¢u3nKa, CIeKTPOCKONUs, (PU3UKA TBEPJOTO TENa, MEKTPOTEXHUKA U AIIEKTPOHUKA, B3aUMOJEHCTBHE
U3ITyYEHUs C BEIIECTBOM.

[IporpamMmMoii Kypca NpeayCMOTPEHO, YTO CTYAEHT JOJKEH OCBOUTH OCHOBHBIE TOHSTHUS U
3aKOHOMEPHOCTH, OTHOCAILIMECSd K (PU3UYECKUM SBJICHUAM, JIEKALIMM B OCHOBE HCIOJIb30BAHUSA
HEHTPOHHOrO M3Iy4YeHUsS B COBPEMEHHOM (PU3MUYECKOM HKCIEPUMEHTE. Kypc nomxen mnomoub
CTYJEHTY Hay4UThCS UCIIOIb30BaTh IOJIYUYEHHBIE TEOPETUUECKHUE 3HAHMS JUIsl ONTMCAHUS U OLIEHOYHBIX
pacueToB peabHbIX MIPOLIECCOB.

10. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsI MTPEMOJABATEJE

IIpy ocBOCHMM JUCLUIIIMHBI IPEATIONAracTCs, YTO CTYACHTBI 3HAKOMBI C COJEPKAHUEM TAKUX
KypCOB, KaK ypaBHEHHsI MaTeMaTHYeCKOW (pU3MKH, KBAaHTOBask MEXaHHMKA, aTOMHAas (PpH3HKa, siIepHas
¢u3nKa, CeKTpocKonus, pu3nKa TBEPIOro Tea, JIEKTPOTEXHHUKA M AJIEKTPOHMKA, B3aUMOJEHCTBHE
W3JIy4EHUS C BELIECTBOM.

IIporpaMMoil Kypca NpeRyCMOTPEHO, YTO CTYAEHT IOJDKEH OCBOUTH OCHOBHBIE IIOHATHS H
3aKOHOMEPHOCTH, OTHOCAIIMECS K (PU3UUECKUM SBJICHUAM, JIEKALIUM B OCHOBE HCIOJIb30BAHUSA
HEHTPOHHOTO W3IY4YeHUS B COBPEMEHHOM (PU3MUYECKOM HKCIEpUMEHTE. Kypc nomxen mnomoub



CTYJICHTY HAy4YHUTbhCsl UCIIOJIb30BaTh MOJYYEHHbIE TEOPETUUECKUE 3HAHMS 111 ONTMCAHUS U OLEHOYHbBIX
pacueToB peanbHbIX MIPOLIECCOB.

ABTOp(BI):

Anekcees [laBen AnexcanapoBud, A.¢.-M.H., JOLIEHT



