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

OAOBPEHO HTC JIAIIJIA3
[Ipotokom Ne 3

or 30.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

HEWUTPOHHBIE METO/IbI UCCJIEJOBAHMSA B ®U3UKE KOHJIEHCHUPOBAHHOI'O
BEHIECTBA (NEUTRON METHODS OF STUDY IN CONDENSED MATTER PHYSICS)

Hamnpasnenne noarotoBku [1] 03.04.01 IlpuknagHsle MaTeMaTuka U pusmnka
(cennanbHOCTB)
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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

I[aHHaSI AUCHUIUIMHA MOXET YUTATHCA MMapaJlJICIIbHO (1)I/I3I/IK6 TBCPAOTO TECJla 100 MO3XKE.

3. ®OPMUPYEMBIE KOMIIETEHIIU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHbie H(1iK) o0menpodeccuoHanbHbIE KOMITETEHIIUN

| KO,I[ N HAMMCHOBAHHEC KOMIICTCHIIMI | Kox n HamMeHOBaHME HHAUWKaTOpa JOCTHXKCHUSA KOMIICTCHIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMud W OOBEKTamMu (00iacTsMu

3HaHUI) PO ECCUOHATHLHOMN 1A TETFHOCTH:

3apaua
npogeccuoHaIbLHOU
nesiteabHoctu (3I11)

ydacTue B MPOBEIACHUN
TEOPETUUECKHUX
HMCCIICIOBAHMH,
MIOCTPOCHUU
(du3nuecKux,
MaTeMaTHYeCKHUX U
KOMITBIOTEPHBIX
MoOJIeTIel U3y4aeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEJICHUH
AHATUTUICCKUX
HCCIIeJOBaHUH B
MPEIMETHOM 00JIaCTH
10 IpOoHITIO
CHeIMATTN3AIINH;
ydacTue B 0000IIeHUN
MOJTy9CHHBIX JaHHBIX,
(hopmMupoBaHUH

O0BeKT W
00J1aCTH 3HAHUSA

IPUPOJTHBIC U
COLIMAJIbHBIC SIBJICHUS
U TIPOTIECCHI,
O00BEKTHI TEXHHUKH,
TEXHOJIOTHH U
TIPOM3BO/JICTBA,
MOJICJTH, METOJIbI 1
cpencTBa
byHIaMEHTATBHBIX U
NPUKJIATHBIX
VCCJIEIOBAHNUN U
pa3paboTOK B
00J1aCTH MaTEMaTHKH,
bu3MKY U qpyrux
€CTECTBCHHBIX U
COLIMAIIbHO-
SKOHOMHYECKUX HAYK
1o MpoUIIIM

Kona n naumenoBanue
npo¢eccHoOHATBLHON
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHaTIBLHBIN
cranaapt-I1C, ananu3
OIbITA)

Hay‘IHO—I/ICCJ'IeI[OBaTeJ'ILCKI/Iﬁ

[TIK-1 [1] - Criocoben
CaMOCTOSTENIbHO U (HJIN)
B COCTaBe
HCCIIEIOBATENBCKOM
rpynimsl pa3padaTsiBaTh,
UCCIIEeIOBaTh U
MIPUMCHSITh
MaTeMaTHYeCKHe
MOJIETH JUIst
KaueCTBEHHOTO U
KOJINYECTBEHHOTO
OIHMCAHUs SBIICHUH U
MIPOIIECCOB U (KJIN)
pa3paboTKH HOBBIX
TEXHUYECKHUX CPEJICTB

Ocnosanue:
ITpodeccronanbHbIH

Koa u HaumeHoBaHue
HHAUKATOPA
JAOCTUKEHM S
npogeccHoHAIBLHOU
KOMIIEeTeHI[ U

3-TIK-1[1] - 3nate
OCHOBHBIE€ METO/bI U
MIPUHIUTIB HAYYHBIX
HUCCIEIOBAHUH,
MaTeMaTHU4eCKOro
MOJEIUPOBAHUS,
OCHOBHBIE ITPOOIIEMBbI
npodeccnoHanbHOM
obnactu, Tpedyromme
WCII0JIb30BaHUS
COBPEMEHHBIX HAYYHBIX
METOJ0B MCCIIEIOBAHUS
JUTSl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO
OIUCAHUS SIBICHUHN U
MPOIIECCOB M (MJIN)
pa3pabOTKK HOBBIX
TEXHUYECKUX CPEJICTB. ;




BBIBOJIOB, B IIOJITOTOBKE
Hay4YHBIX U
AHAIUTUYECKUX
OTYETOB, ITyOIMKAIUI
U MPE3EHTALNI
pe3yabTaTOB HAYyUYHBIX
U aHAJINTUYECKUX
HCCIEIOBAHNM;
ydacTue B pa3paboTke
HOBBIX JIFTOPUTMOB U
KOMIIBIOTEPHBIX
MIporpamM JJIsi HAy4HO-
HCCIIEN0BATEIbCKUX U
MPUKIaAHBIX LIEJIEH;
BBIOOp METO/I0B U
MOAXOJ0B K PELICHUIO
IIOCTaBJICHHOM HAYYHOUI
pOoOJIEMBI,
(dopmynHrpoBKa
MaTeMaTHYECKOU
MOJIETIH SIBJICHUS,
AHAJIUTUYECKUE U
YHUCJICHHBIC PACYEThI;

CO3J]aHuE IPOrpPaMM U
KOMILIEKCOB IPOTrpaMM
Ha 06a3e cTaHJapTHBIX
MAaKeTOB JJIs
BBIIIOJIHEHHUSI pACUETOB
B paMKax
MaTeMaTHYECKUX
MOJIETIEN, y4acTHE B
pa3paboTKe HOBBIX
AJITOPUTMOB U
KOMITbIOTEPHBIX
MIPOrpaMM il Hay4yHO-
HCCIIeIOBATENbCKUX U
MPUKIAAHBIX LIEJIEH;
W3Yy4YEeHHE U aHAIIN3
HAaYYHO-TEXHUYECKOU
uH(popManuu,
OTEYECTBEHHOI'O U
3apy0exHOTro OMbITa MO
TEMaTHKe
uccienoBaHus, coop u
o0paboTKka Hay4yHOU U
aQHAJIUTHYECKOMN
nH(popMalnU ¢

IIPEAMETHOU
JeSITETIbHOCTH B
HayKe, TeXHHKeE,
TEXHOJIOTHSIX, a
TaKxe B cepax
HAYKOEMKOTO
HPOMU3BO/JICTBA,
yTIpaBJICHUS H
OusHeca.

IPUPOJIHBIC U
COIIMAJILHBIC SBIICHUS
U TIPOIIECCHI,
00BEKTHI TEXHHKH,
TEXHOJIOTHH U
IIPOU3BO/ICTBA,
MOJIeJTH, METOIbI 1
Cpe/cTBa
byHIaMEHTaIbHBIX U
TIPHUKJIATHBIX
HUCCIIENOBAaHUN 1
pa3paboToK B
o0jacTu MaTeMaTHKH,
(GU3MKY U JpyTrUx
€CTECTBEHHBIX U
COIMAJIHHO-
SKOHOMHUYECKUX HAYK
10 IPOGUIIIM
MpeIMETHOU
JESTCIIbHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHSIX, &
Takxe B cepax
HAYKOEMKOT'0

cranzaapt: 40.011

ITK-2 [1] - Cocoben
KPUTHYCCKU OLICHUBATH
MPUMEHSIEMBIC METOTUKH
1 METOObI UCCIICAOBAHUA

OcHosanue:
[IpodeccronanbHbIi
crangapt: 06.001

V-IIK-1[1] - YmeTh
CTaBUTH M PEIIaTh
MIPUKIIaTHBIC
HCCIIEIOBATENbCKUE
3a/la4yu, OIICHUBATh
pe3yNbTaThl
HCCIIeIOBAHUIM;
MIPOBOJIUTH HAYYHBIC
HCCIeA0BaHUs U
MOJTy4aTh HOBBIC
Hay4YHBIC U
MIPUKJIATHBIC
pe3yabTaThl
CaMOCTOSITENILHO U B
COCTaB€ HAyYHOI'O
KOJIJIEKTHBA;
B-TIK-1[1] - Bnanetrs
HaBBIKAMH BbIOOpA U
WCIIOIb30BAHUS
MaTeMaTHYECKUX
MOJIeTIeH JIJIsl HAyYHBIX
uccle0BaHui U (Win)
pa3paboTKu HOBBIX
TEXHUYECKUX CPEJICTB
CaMOCTOSITEJIBHO U
(wm) B cocTaBe
HCCIIEA0BATEIBCKOU
TPYIIIBL

3-1IK-2[1] - 3naTh
METOJIUKH OTICHKU 1
BbIOOpa METO/I0B
HCCIIEIOBaHMUSL.;
V-IIK-2[1] - YmeTh
KPUTHUYECKH OICHUBATH
MIPUMEHSIEMbIE
METOJIUKH U METO/IBI
HCCIIeIOBaHMUS;
B-TIK-2[1] - Bnanets
HaBbIKaMU OLIEHKH
METO/I0B UCCIIEIOBAHUS
10 BBIOPaHHBIM
KPUTEPHSIM.




HCI0JIb30BaHUEM
COBPEMEHHBIX
porpamm, CpesicTB U
METOJIOB
BBIYUCIIUTEIILHON
MaTEeMaTHKH,
KOMITBIOTEPHBIX U
MH(pOPMAITMOHHBIX
TEXHOJIOTHII;
MOATOTOBKA JTAHHBIX
JUTSL COCTaBIICHUS
0030pOB, OTUETOB U
Hay4YHBIX TTyOIHMKaIHH,
y4JacTHE BO BHEAPCHUH
pe3yabTaToOB
HUCCIIEIOBAaHUN U
pa3paboToK.

AHanu3 Hay4HO-
TEXHUYECKOHN
uH(popmManuu,
[MOCTaHOBKA Hay4YHOU
po6yembl, 06padoTka
1 000011IeHNe

MOy YEHHBIX
pe3yabTaToOB.

HIPOM3BO/ICTBA,
yIIpaBJICHUS U
onsHeca.

HayuHo-TexHnueckas
uHpOpMaLus 110
TeMaTUKe
HCCJIeIOBaHHUM,
pe3yJIbTaThl
HCCIIEIOBAHU I

I1K-2.6 [1] - Criocoben
aHAIIM3UPOBATh
HAyYHOTEXHUYECKYIO
nH(pOpPMAILINIO, HAYYHBIE
poOJIEeMBbI, PE3yIbTATHI,
MEPCTIEKTUBHI IO
TEMaTUKE TTPOBOIMMBIX
HCCIIEIOBAHUM U
pa3zpaboTok

OcHosanue:
[IpodeccronanbHbIit
crangapt: 24.078

3-T1IK-2.6[1] - 3nath
ceuupuxy u
COBPEMEHHOE
COCTOSIHUE PA3BUTHUS
HUCCIIEJOBAaHUN U
pa3paboTOK; METO/IbI
MONCKa, aHAJIM3a
HaYYHOTEXHUYECKOM
nH(popMaLuu A
BBISIBIICHUS
€CTECTBEHHOHAYYHOU
CYLIHOCTH IPOOIIEMBI,
(dhopMyMpoBaHUs
3aJjauu, onpeaeIeHus
MyTH UX PEHICHUS;
V-TIIK-2.6[1] - Y™MeTs:
MIPOBOJIUTH TTOWCK,
aHaJN3 Hay4HO-
TEXHUYECKON
uH(pOpMaLUU AJs
BBISIBIICHUS
€CTeCTBEHHOHAYYHOM
CYILLIHOCTHU IIPOOJIEMBI,
¢dbopmynarpoBaHus
3aJ]auu 110 TEMaTHKe
MIPOBOIUMBIX
HUCCIIEJOBAaHUN U
pa3paboTok; 06001IaTh
Y KPUTUYECKH
aHaJIM3UPOBATh
MOJTyYSHHYIO
nHpopmaruto;
MIPOBOJTUTH
KPUTHYECKUI aHAIIN3
CBOUX pe3yJbTaTOB U




HpOI/I3BO,Z[CTBeHHO-TGXHOHOFI/ILICCKI/Iﬁ

- KBaTM(QUIMPOBAHHOE
UCMOJIb30BaHUE
WCXOJIHBIX TaHHBIX,
MaTepHaoB,
o0opyIoBaHus,
METOJIOB
MaTeMaTHIECKOTO U
¢bu3nueckoro
MO/JICITUPOBAHUS
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUX
IIPOLIECCOB U
XapaKTePUCTHK
HayKOEMKHUX
TEXHUYECKUX
YCTPOHCTB U OOBEKTOB,
BKJTIOY s
HCTOJIb30BaHUE
QITOPUTMOB U
IIpOrpamMM pacyera ux
nmapaMeTpoB

cbop u 0bpaboTka
HAay4YHOH U
AHAJIUTUYECKON
nHpopManuu ¢
WCTIOJIb30BaHUEM

NPUPOIHEIE U
COLIMAJIbHBIE SIBJICHUS
U TIPOLIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTUH U
HPOM3BOJICTBA,
MOJIEITN, METO/IBI U
cpeacTBa
(byH1aMEHTaJIbHBIX U
HPUKITIHBIX
HUCCIEeNOBaHuU U
pa3paboToK B
00J1aCTH MaTEMaTHKH,
(GU3UKU U ApyTUX
€CTECTBEHHBIX U
COLIMAJIBHO-
HSKOHOMHYECKUX HAYK
1o npopuIsM
MPEAMETHON
NesITeIbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
TaKxke B cepax
HAayKOEMKOT'O
POHM3BO/JICTBA,
yIpaBICHUS U
OusHeca.

IIPUPOJHBIE U
COLIMAJIbHBIE SIBJICHUS
Y IIPOLIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTHH U

IT1K-9 [1] - Cniocoben
MIPOBOJIUTH
MaTeMaTHYeCKOe U
KOMIIBIOTEPHOE
MOJIETTUPOBAaHUE
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUN B
n30paHHON IpeaAMETHON
o0nactu

OcHosanue:
[IpodeccronanbHbIi
crangapt: 40.011

BKCHepTHO—aHaJII/ITI/I‘IeCKI/Iﬁ

ITIK-10 [1] - Crocob6en k
MTOCTPOCHHUIO
AHAJIUTUYCCKUX U
KOJIMYECTBEHHBIX
MOJIETIEN MTPOLECCOB B

pE3yJIbTAaTOB IPYTUX
HCCIIeN0OBaTEIICH;
B-TIK-2.6[1] - Bnanets:
HaBbIKaMU TOMCKA U
aHanmm3a
Hay4YHOTEXHUYECKON
uHpopManuy,
BBISIBJICHUSI
€CTECTBEHHOHAY4YHOU
CYIIHOCTH TIPOOIEMBI,
(bopmynrpoBaHus
3aJla4yM 10 TEMATHKe
IIPOBOJUMBIX
HUCCIIEIOBAaHUN U
pa3paboToK,
000011eHNS U
KPUTHUYECKOIO aHAJIN3a
uHpopManuu

3-T1IK-9[1] - 3naTh
OCHOBHBIE METOJIbI U
TIPUHIIAITBI
MaTeMaTHYeCKOTO 1
KOMITBIOTEPHOTO
MO/IETTUPOBAHUS
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHOM
MpeIMETHOM 00JIacTH.
V-TIK-9[1] - YmeTh
MPUMEHSITh METOJIbI
MaTeMaTHIECKOTO U
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHOMN
MpeAMETHOM 001acTH;
B-IIK-9[1] - Bnanets
HaBBIKaMU
MaTeMaTHYeCKOTO 1
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
00BEKTOB, CUCTEM,
MPOLIECCOB U SABICHUN

3-T1IK-10[1] - 3naTh
OCHOBHBIE METO/IbI
MTOCTPOCHUS
AQHATUTUYECKUX U
KOJIMYECTBEHHBIX




COBPEMEHHBIX IIPOM3BO/ICTBA, IIPUPOJIE, TEXHUKE U MO/IEJIEH MPOLIECCOB B
MPOrpaMM, CPeJCTB U MO/I€TIN, METO/IbI U oO1iecTBe U K BEIOOPY Ha | MpUpOJIe, TEXHUKE U
METOJI0B CpeacTBa UX OCHOBE ITyTeH o01ecTBe. ;
BBIYUCIIMTEIIBHON dbyHIaMeHTalbHbIX U | pemeHus Teopernyeckux | Y-IIK-10[1] - YmeTs
MaTeMaTHKH, MPUKIIATHBIX Y TIPaKTHYECKUX IIPUMEHSTHh METOIbI U
KOMITBIOTEPHBIX U HCCleI0oBaHu U po0GJieM MPUPOIHOTO, MIPUHIIMIIBI TOCTPOEHUS
MH(POPMALMOHHBIX pa3paboToK B 9KOJIOTMUYECKOTO, AHAIUTUYECKUX U
TEXHOJIOTHiA; o0jacTu MaTeMaTHKH, | TEXHUKO- KOJIMYECTBEHHBIX
(GU3MKU U IpyTUx TEXHOJIOTUYECKOT0 MOJIEJIEN MPOLIECCOB B
€CTECTBEHHBIX U Xapakrepa MIPUPOJIE, TEXHUKE U
COLIMAJIbHO- o0I11eCTBE ISl PEeLICHUS
SKOHOMMYECKUX HayK | OcHogaHue: TEOPETUUECKUX U
1o npopuIsM ITpodeccuonanbHbIi MPAKTUYECKHUX MPoOIIEM
MIPEAMETHOMN cranaapt: 40.011 NIPUPOIHOTO,
JESTEIIBHOCTH B 9KOJIOTMUYECKOTO,
HayKe, TEXHHKE, TE€XHUKO-
TEXHOJIOTHSIX, a TEXHOJIOTMYECKOI0
TaKXke B cepax XapaKkTepa;
HayKOEMKOI'0 B-IIK-10[1] - BnageTs
IIPOU3BO/ICTBA, HaBbIKaMU TIOCTPOEHUS
yOpaBIeHUs U AHATUTUYECKUX U
OusHeca. KOJIMYECTBEHHBIX
MOJIEJIEH MPOLIECCOB B
MIPUPOJIE, TEXHUKE U
o0IiecTBe U K BEIOOPY
Ha UX OCHOBE ITyTEeN
pelieHus
TEOPETUUECKUX U
MPAKTUYECKHUX MPoOIIEM
MIPUPOJIHOTO,
9KOJIOTMUYECKOTO,
TE€XHHUKO-
TEXHOJIOTMYECKOI0
xapakrepa
4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUITIIUHBI
Paznensl yueOHOM TUCIUIUIMHBL, X 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB noipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETr0 KOHTPOJIS U aTTECTAlluU Pa3elioB:



O003Ha

ITo1HOE HAMMEHOBaHNE

YeHHue

KH KonTposib 110 uroram

€) DK3aMeH

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | Jlao.,

U qac. , yac. yac.
2 Cemecmp 15 15 0

1-8 Yacrtp 1 8 8 0

1-2 Tema 1. ®u3nyeckue NpeANOChHIJIKHA UCIOJIb30BAHUS Bcero ay1iutopHsIx 4acoB
HEeHTPOHOB B (pU3HKe TBEPAOIO TeJia. 2 | 2 | 0
Hcropust OTKpBITUS HEUTPOHA U IPUMEHEHUS HEUTPOHHBIX Ownnaitn
MEeTO0B B u3uKe TBepAoro Tena. OCHOBHBIC MOHATHS QUUKHU | () 0 0
KOHJIEHCHPOBAHHOTO COCTOsIHUS KpHucTainnyeckue CTpyKTyphl.

[Ipsimast u oOpaTHas permierka. KBazuyacTuiibl U 371eMeHTapHbIE
BO30Y>KJICHHs B KOHJIEHCUPOBAHHBIX cpefax. MeTobl
MCCJIEIOBaHMsI KBa3UYaCTHII

3-5 Tema 2. MeToan4ueckue 0CHOBbI HETPOHHOI Bcero ayiuTopHbIX 4acoB
CIIEKTPOCKOIUH. 3 13 [0
Oco0eHHOCTH B3aUMOACHCTBHSI HEUTPOHOB C BEIIECTBOM, T10 Owunaiin
OTHOLIEHUIO K IPYTHM BUAAM IPOHUKAKOUIETO U3JTyYCHHUS. 0 0 0
dusnyecKkue 3a1a4u, peIIaeMble ¢ IOMOILIBIO PACCEAHUS
HEeUTpoHOB. OOITHE OCHOBBHI HEUTPOHHON METOHKH.

M cToOYHMKY HEUTPOHOB ISl UCCIIEN0BATEIbCKUX LETIEH:
CTallMOHAPHBIE U UMITYJIbCHbIE — 0COOCHHOCTH U OTJINYHSL.
@opMHUpOBaHUE HEUTPOHHBIX IYYKOB. JleTeKTHUpOBaHUE
HEHUTPOHOB.

6-8 Tema 3. OcHOBHBIE THIIBI IPHOOPOB, IPUMEHSIEMbIX B Bcero ay1IuTOpHBIX 4acoB
HEHTPOHHBIX HCCIE0BAHUAX M0 (PU3UKeE 3 13 [0
KOH/ICHCHPOBAHHOI'0 COCTOSIHMSA BelllecTBa. Omnutaiin
CrtpyKTypHasi U MarHUTHas HEUTpPOHHAs IU(paKTOMETpusl. 0 0 0
DKcnepuMeHTalIbHasl TEXHUKA. HERTpoHHas CIEKTPOCKOMMSL.

[TpubopHBIil MapK COBPEMEHHBIX HEHTPOHHBIX IIEHTPOB.
OCHOBBI TEXHUKH 3KCIIEPUMEHTA HA CIEKTPOMETPAX IO
BpeMeHHU mposieTa. TpeXOoCHbI KPUCTATTMYECKUM
CHEKTPOMETP: YHUBEPCATIbHbII HHCTPYMEHT UCCIEI0BAHMS
CHEKTPOB AJIEMEHTapHbBIX BO30YKICHUI KPUCTAIIIOB.
HelitpoHHast CIEKTPOCKONUSA ¢ BBICOKUM YHEPrETUYECKUM
pa3penieHuEM.

9-15 Yacrs 2 7 7 0

9-11 Tema 4. Ucnosib30BaHUE HEMTPOHOB 1JI1 U3YUYEeHUS Bcero ayutopHbIx 4acoB
aTOMHBIX KOJIeOaHUIA. 3 | 3 | 0
Onpenenenve GyHKIUU IIOTHOCTH (POHOHHBIX COCTOSIHUI B Ownnaitn
BeulecTse. MccaenoBanus AUCIIEPCUOHHBIX KPUBBIX AJIs 0 0 0
¢oHOHOB B KprcTauiax. DOHOHBI B METaJLIaX U
CBEPXITPOBOJAHHUKAX. DICKTPOH-POHOHHOE B3aMO/ICHCTBHE.

12 - 13 | Tema 5. Ucnosib30BaHWe HEMTPOHOB J1JIsl McCJaeA0BaHui M0 | Bcero ayAMTOpHBIX 4acoB

AUHAMHKE MATHUTHOIO MOMCHTA B Pa3/INYHBIX

2 |2 [0




MaTepuaJax.
CHeKTpOoCKOIHsI MAarHUTHBIX BO30Y K/ICHU B
MarHUTOYMOPSAOYEHHBIX U TapaMarHUTHBIX Cpelax.
MarnutHsbii GpopM-pakTop. Puznueckue 3a1a4u, perracMbie ¢
MIOMOIIIbIO TOJIIPU30BAHHBIX HEUTPOHOB. MeToIbI pa3aesieHust
SIIEPHOM M MarHUTHOM COCTABJISIFOLIEH B SKCIIEPUMEHTAIbHBIX
HEUTPOHHBIX cTIeKTpax. BosmoxHoCTH M3ydeHus 3¢pHeKToB
KPUCTAJJIMYECKOT0 JIEKTPUYECKOTO T0JISI B METAJNIMYECKUX
CUCTEMaX.

Ownutaiig

0

0

14 -15

Tema 6. IlepcneKTHBBI M HANIPABJIEHUS] PA3BUTHUSA
HEHTPOHHBIX METO10B B (hpU3UKe TBEPAOro TeJia.
Hcnonb3oBanne paccesHusl HEUTPOHOB ISl UCCIICTOBAHUS
CHUCTCM C CUJIBHBIMH 3JICKTPOHHBIMHU KOPPCIALUAMU. Tsoxensle
(hepMUOHBI, HeCTaOMIIbHAS BaJICHTHOCTh, HEOOBIUHAS
CBCPXNIPOBOJAUMOCTDb, MArHECTU3M MOHMKCEHHOM PasSMEPHOCTH.
OcHOBHbIE HaNpaBJICHUs Pa3BUTHSI HEUTPOHHBIX METOJIOB
uccienoBanus Bemectsa. CoBeplIEHCTBOBaHHE
SKCIIEpUMEHTaIbHON 0a3bl. KOMIUIMMEHTapHOCTh C IpYTUMHU
METOJIaMHU.

Bcero ayiutopHbIx 4acoB

2 |2 [0
Omu1aiig
0 0 0

CoxkpallieHHbIe HAUMEHOBAHUS OHJIAH OMIIUNA:

Oo6o03na | [los1HOe HaMMeHOBaHME
YeHue
oK DJIEKTPOHHBIN KypC
IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuainsl
AM Aymo-marepuassl
I1p3 [Ipe3enTanmun
T Tectol
SCM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
4@ HMHTEepakTUBHBIN CANUT
5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

[Ipy ocBO€HMM JAaHHOMW JUCHMIUIMHBI OCHOBHYIO pPOJIb MIPAOT AyAUTOPHBIE 3aHATUS U
camMocCTOsITeNIbHAss paboTa CTYJAEHTOB, 3aKIIOYAIOIAscs B HM3yYEHUU MPOWIEHHOIO Marepuaia u
MOATOTOBKE K IHUCBMEHHBIM TecTaM. J[jisi Toro 4ToObl HaTh COBPEMEHHOE COCTOSHUE (U3HKHU
HEWTPOHHBIX MCCIIEIOBAHUN, IPEAYCMOTPEHO IIMPOKOE HCIIOIb30BAHUE COBPEMEHHBIX HAYYHBIX
paboT u myOauKanuii Mo JaHHOM Teme. PexomMeHyeTcst moceieHle CTyAeHTaMd HayYHbIX CEeMHHApOB
1 KoH(epeHIIHii, B TOM YHciie, IPOBOAUMBIX B paMkax Hayunoit ceccun HUAY MUDU, a takxke B

APYIrux MOCKOBCKUX YHUBCPCUTCTAX U UHCTUTYTAX.

6.

@DOH/] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHHA TEKYLIETO,

®OHJ OHEHOYHBIX CPEJICTB

pPyOEKHOTO U MTPOMEKYTOUHOT'O KOHTPOJISI 110 JUCITUTITHHE.




CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeponpmlTne
(KII 1)

TK-1 3-ITK-1 D, KU-8, KU-15
V-IIK-1 D, KU-8, KU-15
B-TIK-1 D, KU-8, KU-15

TK-10 3-IIK-10 D, KU-8, KU-15
V-ITK-10 N, K-8, KU-15
B-TIK-10 D, KU-8, KU-15

TK-2 3-1TK-2 N, KU-8, KU-15
V-IIK-2 D, KU-8, KU-15
B-TIK-2 D, KU-8, KU-15

MK-2.6 3-1K-2.6 N, KU-8, KU-15
V-TIK-2.6 D, KU-8, KU-15
B-TIK-2.6 D, KU-8, KU-15

TIK-9 3-ITK-9 D, KN-8, KU-15
V-IIK-9 N, KU-8, KU-15
B-TIK-9 D, KU-8, KU-15

Ixanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOrO Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00i cymmy OaiioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma
0aJIoB

OrueHka 1o 4-ex
OaJUILHOH IIKAJIE

Onenka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEI

90-100

5 — «omauuno»

Or1eHKa «OTIMYHOY BBICTABIISETCA
CTYZACHTY, €CIIM OH IITyOOKO U MPOYHO
YCBOWJI IPOTPAaMMHBIN MaTepra,
HCYEPIBIBAIOIIE, [TOCIEA0BATENBHO,
YEeTKO U JIOTHYECKH CTPOHHO ero
M3JIaraeT, yMeeT TECHO YBSI3bIBaTh
TEOPHIO C MPAKTUKOI, HCTIONB3YET B
OTBETE MaTepHuait MOHOTpaduIecKon
JIUTEPATYPBHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

O1eHKa «XOpOIL0Y» BBICTABIISIETCS
CTYIEHTY, €CIIH OH TBEPJIO 3HAET
MaTepual, TpaMOTHO U 10 CYLIECTBY
u3Jaraer ero, He AOIMyCKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

3

«y0081€emMeopUMENILHOY

O1ueHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/ICHTY, €CITH OH UMEET
3HAHUSA TOJIHKO OCHOBHOTO MaTepuania,
HO HE YCBOWJI €T0 JIeTasIeH, TOMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO MPaBUIIHHBIE
(hopMyITHPOBKH, HAPYIIEHUS




JIOTHYECKOU IOCIeJ0BaTEILHOCTH B
H3JI0)KCHHUH IPOrPaMMHOI'0 MaTepHaia.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpLIfI HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrpaMMHOT0 MaTepuala, JOMyCKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak nmpasuio,
1oKe «HEYO0BI1eMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIbBHBIX 3aHSATUH 11O

COOTBCTCTByIOH.ICfI JVUCHUIITINHC.

7. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILIAHBI

OCHOBHAZ JIMTEPATYPA:

1. DU T 19 Biusinue HeHTpOHHOTO 00IyUYeHUs Ha (PU3MKO-MeXaHUYECKUe CBOICTBA CTaJIeH U CIJIaBOB
OTEYECTBEHHBIX SAJCPHBIX PEAKTOPOB : yueOHoe nmocodbue, Mocksa: ®usmariur, 2020

2. 621.039 C29 Kunernka peakTopoB Ha OBICTPBIX HEHTpOHax : , MockBa: Hayka, 2013

3. 539.1 140 HeittponHble BcclieI0BaHNs KOHIEHCUPOBAHHBIX cpejl : yueOHoe mocobue, MockBa:
HUAY MUOU, 2012

4. 91 b 25 OcHoBbI IU(pPpOBON PEHTTEHOBCKOW U HEUTPOHHOM paguorpaduu : yued. mocodue,
Mocksa: Dautyc, 2022

5. DU P 98 Ilpuxiagnas HeiitponHas ¢usuka Yacts 2 BaumozeiicTBrie HEHTPOHOB C BEILIECTBOM, :
OI'BY "BHUUTMU-MIA", 2022

6. 53 A47 HeifrpoHnHbie METO/IbI B (PU3HMKE KOHIEHCHPOBAHHOTO COCTOSIHUSA : ydeOHOe ocoOue s
BYy30B, II. A. Anekcees, A. [1. MenymenkoB, Mocksa: HUAY MUDU, 2012

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.2 b 25 BBeneHue B KOMIIBIOTEPHYIO PEHTICHOBCKYIO U HEUTPOHHYIO TOMOTpaduio : y4ueo.
nocobue, Mocksa: byku Benu, 2018

2.621.039 B 58 Bausinue HEHTPOHHOTO 00TydeHHs Ha (PU3UKO-MEXaHMYECKUE CBOMCTBA CTaje 1
CIIJIABOB OTEUECTBEHHBIX SIIEPHBIX PEAKTOPOB : , MockBa: ®usmariur, 2020

3.539.1 @ 83 Bompochl ONTHKU AJIMHHOBOJIHOBBIX HEUTPOHOB : , [ly6Ha: OUAU, 2022

4. OU b 28 HeliTpoHHBIE METO/IBI DJIEMEHTHOTO aHANIM3a : JAOOPATOPHBIN MPaKTHKYM, MockBa: Byku
Bemn, 2020

5.539.2 b 25 OcHoBbl 11 (ppOBOI pEHTTEHOBCKOM U HEUTPOHHOH paauorpaduu : yued. mocodue,
Mocksa: Dautyc, 2022



6. 539.1 P 98 Ilpuknagnas neiitponnas ¢usuka Yacte 1 Mcrounuku HeWTpoHOB, MockBa: byku
Benn, 2021

7. OU P 98 Ilpuknannas HelrponHas ¢pusuka Yacts 1 Vctounuku HeiitponoB, Mocksa: byku Beau,
2021

8. O ®50 duznyeckre 0OCHOBBI METOJOB UCCIIEI0BAHNSI HAHOCTPYKTYP U MOBEPXHOCTU TBEPAOTO
Tena : yuebHoe mocobue st By3oB, Mocksa: HUSLY MUDU, 2014

9. 539.2 ®50 ®dusznyeckre OCHOBBI METOAOB UCCIEOBAHNS HAHOCTPYKTYP U MTOBEPXHOCTH TBEPJIOTO
Tena : yuebHoe mocobue st By3oB, B. W. Tposin [u ap.], Mocksa: MUDU, 2008

10. 539.1 I'95 Muddy3us u 3amenieHne HeUTpoHoB : Yueb. mocodue, ['ypesuu 1U.U.,IIporacos B.I1.,
M.: MU®H, 1986

11. 539.1 I'95 Hetitponnas ¢usuka : Yued.mocodbue s By30B, ['ypesuu WU.U.,IIporacos B.I1., M.:
Dneproarommsaart, 1997

12. 539.2 K45 Beeaenue B ¢puszuky tBepaoro tena : , U. Kurrens , M.: MenuaCrap, 2006
I[MPOTPAMMHOE OBECITEYEHUE:

CrenmanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

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

https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJBHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpedyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIMWU JJIA CTYAEHTOB

[Ipy 0cBOCHMM TUCHUIUIMHBI MPEANOIAraeTCs, YTO CTYAEHThI 3HAKOMBI C COJIEP)KAHUEM TAKUX
KypCOB, KaK ypaBHEHMsS MaTeMaTU4YeCKOW (M3MKH, KBAHTOBAas MEXaHHMKa, aTOMHas (QpHU3uKa, saepHas
¢u3MKa, CIeKTpPOCKONMs, (U3UKa TBEPIOTO TENa, SJICKTPOTEXHUKA M AJIEKTPOHHMKA, B3aUMOJCHCTBHE
W3JIyYEHHUS C BELIECTBOM.

[IporpamMmoii Kypca MNpeayCMOTPEHO, YTO CTYAEHT JOJDKEH OCBOMTH OCHOBHBIC IMOHATHS W
3aKOHOMEPHOCTH, OTHOCSIIHMECS K (U3HMYECKUM SIBJICHUSM, JICKAIIMM B OCHOBE HCIOJb30BaHUS
HEUTPOHHOTO M3JTYyYCHUS] B COBPEMEHHOM (DHM3MYECKOM IKCIIEPUMEHTE. Kypc nomxen mnomoub
CTYAEHTY HAyYUTHCS UCIOJIb30BaTh IMOJIYYEHHBIE TEOPETUUECKUE 3HAHUS VISl ONTMCAHUS U OLIEHOYHBIX
pacyeToB pealbHbIX IIPOLECCOB.

10. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI TIPENIOJJABATEJENR



IIpu ocBOEHMH NUCLUIUIMHBI MPEANOIAraeTCs, YTO CTYAEHTHI 3HAKOMBI C COIEP)KAHUEM TaKUX
KypCOB, KaK ypaBHEHHs MaTeMaTHYecKoW (pU3MKH, KBAaHTOBask MEXaHHKa, aTOMHas (QU3HKa, sepHas
¢u3nKa, CeKTPOCKOMNUs, (PU3UKA TBEPJOTO TENa, MEKTPOTEXHUKA U AJIEKTPOHUKA, B3aUMOJIEHCTBHE
W3ITyYEHUs C BEIIECTBOM.

[IporpamMmMoii Kypca NpeayCMOTPEHO, YTO CTYAEHT JOJKEH OCBOUTh OCHOBHBIE TOHSTHUS U
3aKOHOMEPHOCTH, OTHOCAILIMECSd K (U3UUYECKUM SBJICHUAM, JIEKALIUM B OCHOBE HCIOJIb30BAHUSA
HEHTPOHHOrO W3Iy4YeHUsS B COBPEMEHHOM (PU3MUYECKOM HKCIEPUMEHTE. Kypc nomxen mnomoub
CTYJEHTY Hay4UThCS UCIIOIb30BaTh IOJIYUYEHHBIE TEOPETUUECKHUE 3HAHMS JUIsl ONTMCAHUS U OLIEHOYHBIX
pacyeToB peanbHbIX NIPOLIECCOB.

ABTOP(BI):

Anexcees [laBen AnexcanapoBud, 1.¢.-M.H., JOIEHT



