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AHHOTALMS

B kypce maercs  cucTeMaTHYECKO€  HBJIOKEHUE  OCHOBHBIX  TEOPETHUECKUX U
SKCIEPUMEHTAJILHBIX METOJIOB KOT€PEHTHOTO B3aUMOJICHCTBUS JIA3€PHOTO PEHTTEHOBCKOTO U
cuaxpoTponHoro m3nydeHus (CH) ¢ KOHAEHCHPOBAaHHBIM COCTOsSTHMEM BemiecTBa. Ocoboe BHHUMaHUE
YACNAETCS YHHKAJIbHBIM KOTEPEHTHBIM CBOMCTBAM U HCIOJIB30BAHHIO BPEMEHHOW CTPYKTYpPBI
JA3€pHOT0 M3JYYEHHUs, YTO MO3BOJSET IPOBOJUTH IKCIIEPUMEHTHI C BPEMEHHBIM pazperieHrem 10 10
¢demrTocekyHn. IlpuBeneHbl OCHOBBI TEOPUU PACTIPOCTPAHEHMS, W3IYYEHHUS U TOTJIOIICHUS
KOPOTKOBOJIHOBBIX Ja3epHBIX (hOTOHOB. OmHUCaHBl OCHOBHBIE SKCIIEPUMEHTATbHBIE CXEMBI, B TOM
gucine pump & probe u "peHTreHOBckoe KuHO". JlaeTcs BBeleHHWE B PEHTTEHOBCKYIO ONTHKY H
MUKPOCKOIIHIO, JUHAMHYECKYI0 M KHHEMAaTUYECKYI0 TEOPHUIO pPACCEesTHUSI PEHTTCHOBCKUX JIy4Yei,
TEHEPAIMI0 CUHXPOTPOHHOTO W PEHTTEHOBCKOTO JiazepHOro wu3iydeHus. lIpoBeneHo cpaBHeHUE
nctoyHukoB CH u peHTreHoBckuX Ja3epoB Ha cBoOOAHBIX 3iekTpoHax (XFEL), paboratromux B
JKECTKOM M MSITKOM JHala3oHe PEHTIeHOBCKOro wu3mydeHus. OOCyXTaroTCs BO3MOXKHOCTH
WCIIOJIB30BAaHUSI PEHTICHOBCKOTO M3JIYyYEHHs JUIsl HCCIENOBaHUSA KOHIAEHCUPOBAHHOTO COCTOSIHUS
BElIeCTBA W OMOJIOTHMYECKUX OOBEKTOB, U (POPMHUPOBAHUS PEHTICHOBCKHX BOJIHOBBIX IOJEH B
KpucTa/lax Ha mnpumepe cymectByomux nazepHsix MamuH (FLASH, LCLS) u XFEL GmbH.
[IpencraBieHbl OCHOBHBIE HAyUHBIE 33J1a4l U MUCCUU 6 HaydyHO-HUccienoBarenbckoi cranuuu XFEL B
I'amOypre.

1. IEJIH U 3AJAYA OCBOEHHUS YYEFHOM JJUCHUILINHBI

IlokazaTth BO3MOXXHOCTH OJJHOI'O us3 COBPCMCHHBIX OKCIICPUMCHTAJIbHBIX MCTOA0B
HCCIICA0OBaHMA TBEPAOIro TCJIa, JaTh HABBIK OICHKH W pacucTa H€06XOI[I/IMI)IX napamMeTpoOB.

2. MECTO YYEBHOW JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

III/ICI_[I/IHJ'II/IHa BXOAUT B YHUCIO0 CHCHUAIHU3HUPYIOMIUX. HpI/I OCBOCHHUU JHCHMIIIIMHBI
npeamnojaracrcsa, 4YTOo CTYACHTBI 3HAKOMBI C COACPIKAHUCM TAKHX KYpPCOB, KdK YPAaBHCHUSA
MaTeMaTUYECKOM (1)I/IBI/IKI/I, TCOPHUA I10JIs1, KBAHTOBAsd MCXaHHUKA, aTOMHAas (bHSHKa, CIICKTPOCKOIINUA,
(I)I/I3I/IK2[ TBCPAOTO TECJIa, SJICKTPOTCXHUKA U 3JICKTPOHUKA.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

VYHuBepcanbHble U(1iK) oOmenpodeccuoHanTbHbIE KOMITETEHIIUHN

| Kox 1 HanMeHoBaHHE KOMIIETEHIIUH | Ko n HaumMeHoBaHME WHIUKATOPA JTOCTHIKEHHUS KOMITCTCHITNHI

[TpodeccuonanbHple KOMIETEHIIMM B COOTBECTBUU C 3agadaMd U oOBekTamu (0OiacTsMu
3HaHUI ) TPOPECCHOHATHLHOMN IS TETLHOCTH:

3agaua O0bexT WiIn Kon u naumenoBanue | Koa u HaumeHoBaHue

npogeccHOHATbHOM 00J1acTh 3HAHUSA npo¢ecCHOHANLHOU HHAUKATOPA

nesiteabHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKEHUSA
OcHoBaHue npogdeccnoHaIbHOM
(mpodeccuoHAIBHBIN KOMIIeTEHIIUH




[IpoBenenne Hay4HBIX
Y aHAJTUTUYECKUX
HUCCIIEIOBAHUN 110
OTJIETIbHBIM pa3zeliaM
(aTamam, 3agaHUSIM)
TeMbI (IPOEKTa) B
paMKax MpeaMeTHOU
00J1acTH 10 MPOPUITIO
CrieIMaIn3aliy B
COOTBETCTBUU C
YTBEP>KICHHBIMU
TJIaHAMH U
METOANKAMHU
HCCIIEIOBAHUIM;
y4acTHe B MPOBEICHUN
HaOI0IeHUH 1
U3MEPEHU,
BBITIOJIHEHU U
IKCTICPUMEHTA U
00paboTKe JaHHBIX C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
TEOPETUUECKHUX
MoZeTeH,
AKCTIEPUMEHTAIIbHBIX
TaHHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHM.

COop u ananu3
MH(OPMALIMOHHBIX
HCTOYHUKOB U
WCXOJHBIX TAHHBIX JIJIS
TUTAHUPOBAHUS U
pa3paboTKu
HCCIIEeIOBATENbCKUX
MIPOEKTOB; TOATOTOBKA
WCXOJHBIX TaHHBIX JJIs
BbIOOpa U 000CHOBAHUS
HAyYHO-TEXHUYECKHUX U
OpTraHHU3AIMOHHBIX
pelIeHnu Ha OCHOBE
SKOHOMHUYECKOTO
aHa/M3a; yyacTue B
paspaboTke u
peanu3ainuu NpoeKToB
HCCIIEIOBATENBCKOM U
WHHOBAIIMOHHON
HaIpaBJIEHHOCTH B

3aruIaHMpPOBAaHHbBIE
ATaIbl
UCCJIEIOBAHMUS,
pE3yJIbTaThI
HAOJIFOEHUN U
U3MEPEHUM.

WHHOBAITMOHHBII;
Hayuno-
TEXHHUYCCKHE U
OpraHU3alMOHHBIE
peLIeHHUs.

cranaapr-I1C, ananu3
OnbITA)

ay‘-IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

ITIK-3 [1] - Cocoben
npoheccuoHaIbHO
paboTath ¢
UCCIIEI0BATEIbCKUM U
UCTIBITATETHHBIM
o0opyoBaHuEM,
npubopaMu u
yCTaHOBKaMH B
n30paHHOM MpeIMETHON
00J1aCTH B COOTBETCTBUU
C IEJISIMH TTPOTPAMMBI
CHeLHaTU3UPOBAHHON
MOJITOTOBKH MarucTpa

OcHosanue:
[TpodeccrnonanbHbIi
ctanzaapt: 26.003

[TK-5 [1] - Criocoben
NPUMEHATH PU3NUECKHe
METO/Ibl TEOPETUUECKOTO
U DKCIIEPUMEHTAIILHOTO
MCCJIE0BAHUS, METOIbI
MaTeMaTHYeCKOTo
aHaM3a u
MOJIEJTUPOBAHUS IS
MOCTaHOBKH 33]1a4 T10
Pa3BUTHIO, BHEIPEHUIO U
KOMMEpPIHATH3aluu
HOBBIX HaYKOEMKHX
TEXHOJIOTUI

Ocnosanue:
[IpodeccuonanbHbIit
cranaaprt: 26.003

3-T1IK-3[1] - 3nats
OCHOBHBIE METO/IbI
HCCIIECIOBAHNH,
NPUHIUIBI paObOTHI
MpUOOPOB M YCTAHOBOK B
n30paHHON TpeaAMETHON
00J1aCcTH ;

V-TIIK-3[1] - YmeTh
BBIOMPATh HEOOXOIUMBIE
TEXHUUYECKUE CPEICTBA
JUIS IPOBEICHUS
9KCIIEPUMEHTAIbHBIX
HCCIIEJOBAaHUN B
n30paHHON IpeaAMETHON
obmactu, oOpabaTeIBaTh
II0JIy4YEHHBIE
JKCIIEPUMEHTAJIbHbIE
pE3yJIbTaTHI;

B-TIK-3[1] - Bnamets
HaBBIKAMU pabOTHI C
UCCIIEIOBATENbCKUM U
UCIBITaTEIbHBIM
0o0opyI0BaHUEM,
npubopamu u
YCTaHOBKaMH B
n30paHHON IpeaAMETHON
oOnactu

3-1IK-5[1] - 3nate
(bu3UIeCKre METOIbI
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
UCCIIeIOBaHMS, METO/IbI
MaTeMaTU4eCcKOoro
aHanusa u
MOJCIIUPOBAHUS,
MIPUHIIUITBI SKCTIEPTU3BI
TIPOYKITAH TSI
MMOCTAaHOBKH 3a]1a4 110
Pa3BUTHIO, BHEJIPEHUIO U
KOMMepIHaTu3alun
HOBBIX HAYKOEMKHX
TEXHOJIOTHH ;
V-TIK-5[1] - YmeTh
MPUMEHSITh (PU3NUECKHe
METObI TEOPETUUECKOTO
U DKCIEPUMEHTATBHOTO
WCCIIEAOBaHUS, METOIbI




KOMaHE
UCIIOJIHUTEIIEN.

N3yuenue u ananus
HAay4YHO-TEXHUYECKOM
uHpopManuy,
OTE€YECTBEHHOI'O U
3apy0exHOTro OMbITa O
TEMaTHKe
uccle0BaHus1, coop u
o0paboTKa Hay4yHO! 1
AHAJIMTUYECKOMN
nH(popMannu ¢
HCIIO0JIb30BaHUEM
COBPEMEHHBIX
porpamm, CpescTB U
METOJI0B
BBIYHMCIIUTEIBLHON
MaTE€MaTHKH,
KOMITBIOTEPHBIX U
MH(pOPMAITMOHHBIX
TEXHOJIOTHIi; cOop U
o0paboTKa Hay4yHO! U
AHAJIMTUYECKOMN
nH(popManuu ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX
MPOrpaMM, CPeJCTB U
METOJI0B
BBIUHCIUTENHHOM
MaTE€MaTHKH,
KOMITBIOTEPHBIX U
MH(pOpPMaALIMOHHBIX

HKCIEPTHO-AHATTUTHYECK
Hayunas u
aHAJIUTUYECKas
uHpopmanus,
OTEYECTBEHHBIN U
3apyOeKHBII OMBIT
10 TEMaTUKe
UCCJIEI0BAHMS;
Hay4HbIC U
aHAJIMTUYECKUE
OTYETHI, IMyOIHKAIUN
Y IIPE3EHTALUHU 110
pe3ynbTaraMm
HCCIIEIOBAHU M.

ui

I1K-20.2 [1] - Cnocoben
OpPUECHTUPOBATHCS B
COBPEMEHHBIX
AKCTIEPUMEHTATBHBIX
JOCTIKEHUSX (PU3UKU
KOHJICHCHPOBAHHOTO
COCTOSIHUS, B
BO3MOXHOCTSIX
COBPEMEHHBIX ITy4YKOBBIX
Y JIA3€PHBIX TEXHOJIOTHI
B IIPUMEHEHUU K
KOHKPETHBIM METOJIaM
co3ziaHusi, 00paboTKU U
UCCIICTOBAHHS
pa3IMYHBIX
TBEPIOTEITBHBIX
MaTepuasioB U
HAHOCTPYKTYD,
OCHOBHBIX
IKCTIEPUMEHTATBHBIX
dakrax pusuku
CBEPXIPOBOJANMOCTH U
TEXHUKU HU3KUX
TEMIIeparyp, ux
MPUMEHEHUSX B
AKCIIEPUMEHTAIBHOMN
TEXHHUKE U
POMBIIIICHHOCTH.

Ocnosanue:

MaTeMaTU4eCKOro
aHanusa u
MOJIETTMPOBAHMS JJISI
IMOCTAaHOBKH 3aJ1a4 1O
Pa3BUTHIO, BHEAPEHUIO U
KOMMEpIHAA3aluN
HOBBIX HAYKOEMKHUX
TEXHOJIOTHII;
B-TIK-5[1] - Bnanets
HaBBIKAMH
TEOPETUYECKOTO U
AKCIEPUMEHTATBHOTO
HCCIIEIOBAHUA,
MaTeMaTH4eCKOro
aHalv3a u
MOJICTTUPOBAHMS JJIsI
MOCTAHOBKH 33]1a4 MO
Pa3BUTHIO, BHEAPEHUIO U
KOMMEpLUHUAIIA3aLuN
HOBBIX HAYKOEMKHX
TEXHOJIOTUH

3-11K-20.2[1] -
MOCJICTHHE
TEOPETUYECKHUE U
AKCIIEPUMEHTAIIbHBIE
JOCTUXKEHHSI PU3UKU
KOHJICHCHPOBAHHOTO
COCTOSIHMSI, IPUMEHEHHUS
COBPEMEHHBIX
CBEPXMPOBOIAIINX
MaTepuasos, (ha30BbIX
MEePEX0JI0B B
COBPEMEHHBIX
MaTepuanax,
MIPUMCHCHUS
COBpPEMEHHBIX
CBEPXMPOBOISIINX
MaTepHasos,
BO3MOKHOCTH
COBPEMEHHBIX MYYKOBBIX
Y JIA3€PHBIX TEXHOJIOTHI
B IIPUMEHEHUU K
KOHKPETHBIM METOJaM
co3ianus, o0paboTKu 1
HCCIe0BaHUS
pa3IMYHBIX
TBEPJOTEIIBHBIX
MaTepuasoB U
HAHOCTPYKTYD;
V-IIK-20.2[ 1] - ymeTn
MPEAJIOKUTH U




TEXHOJIOTUH; y4acTue B
000011eHuN
MOJTYYEHHBIX JAHHBIX,
hopmupoBaHUN
BBIBOJIOB, B
MOATOTOBKE HAYYHBIX U
AHATTUTHYECKUX
OTYETOB, ITyOIMKAIUI
U NIPE3EHTALNI
Pe3yNbTaTOB HAYYHBIX
Y QaHAJTUTUYECKUX
HCCIEIOBAHNM;
MOATOTOBKA JAHHBIX
JUISL COCTABJICHUS
0030pOB, OTYETOB U
HayYHBIX TyOJIUKAIINH,
y4acTHe BO BHEIPEHUU
pe3yNbTaToB
HCCIIEIOBAHUM U
pa3paboToK.

crannapt: 29.004

[IpodeccuonanbHbIit

000CHOBAThH CXEMY
AKCIIEPUMEHTA TI0
nazepHoii 00paboTke
MaTepHaJIOB, JTa3epPHOMY
HAMBLUICHUIO TOHKUX
TUICHOK, UCCIIEIOBAHHIO
MIOBEPXHOCTH,
TBEPIOTEIHHBIX
MaTepHUaIoB UIU
HAHOCTPYKTYD, IS
uccnenoBaHus (hazoBbIX
MEPEeX0/I0B B
COBPEMEHHBIX
MaTepHaax;
B-TIK-20.2[1] - Bnagets
COBPEMEHHBIMU
HKCIEPUMEHTATbHBIMU
JTAHHBIMU B 00J1aCTH
¢buzukn
B3aUMOJICVCTBHS
U3JTYYEHHUs ONITHYECKOTO
JIMara3oHa ¢ BEIEeCTBOM
B KOHJICHCUPOBAHHOM
COCTOSIHUH, METOJIOB
UCCIIEI0BaHUS
CTPYKTYPHBIX U
3JIEKTPOHHBIX CBOMCTB

TBCPABIX TECJI

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIUHBI

Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:
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** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(wnn) sx3ameH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O06o3na | ITo1HOe HaMMeHOBaHM e

YeHHue

KN KoHTposb 1o uroram

3 3auer

KAJIEHIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
3 Cemecmp 32 0 0

1-8 Yacrts 1 24 0 0

1 Broanas Jekuus Bcero ayIuToOpHBIX 4acoB
PentrenoBckwuii nazep Ha cBOOOAHBIX ekTpoHax (XFEL). 3 | 0 | 0
CBoiicTBa 3/M H3IIy4€HHUS, OTHOCSIIETOCS K PEHTTEHOBCKOMY U | OHyaiin
BY® nuanazonaM. OCHOBHBIE TPOLIECCHI PACCESHMS, 0 0 0
MOTJIOIICHUS ¥ UCITyCKaHUsI KOPOTKOBOJIHOBOT'O U3JIyUYEHHUSI.

Paccesnue, nudpaxius 1 npeaoMieHne. DIEeKTPOHHbIE YPOBHU
aTOMOB U pa3pelICHHbIE IEPEXOBI .

2 Paccesinme u pedpakuusi peHTTeHOBCKUX BOJIH. YpaBHeHus1 | Bcero ayiutopHbIxX 4acoB
MakcseJia. 3 [0 [0
VYpaBueHust MakcBeiia v paclipocTpaHeHHEe BOJH B cBOOOAHOM | OHJaitH
MIPOCTPAHCTBE U MaTepUalIbHbIX cpeaax. MHaeke pedpakiu. 0 0 0
OTpakeHue MI0OCKON BOJIHBI OT MJIOCKOM I'PaHMIIbI pa3jena.

SIBneHue MoJHOrO BHEIIHEro oTpaxkeHus. Pednexromerpus B
PEHTTEHOBCKOM JIMana30He.

3 Judppaknusa B kpucrawiax: UaeajlbHble KpUCTALIbI Bcero aytuTOpHBIX 4acoB
Junamuueckas nudpakius u ypaBHerus Takaru-ToreHa . 3 | 0 | 0
JIByxBoTHOBOE npubmmxkenue. udpakmus mo Jlaya. OHnaiin
BonHoBBIE OIS B KpUCTaie U MasITHUKOBOE PELIEHUE 0 0 0
Bnusiaue nornomenus. ekt bopmana u mogasneHue
AHOMAJIBHOTO MPOXOXKIEHUS B HEUJCATbHBIX KpUCTAIIAX

4 JAu¢ppakousa B kpucraainax. Meroa Crosgumnx Bcero aytuTopHbIX 4acoB
peHTreHoBckux BosH (CPB) 3 | 0 | 0
Otpaxenue no bparry. PentrenoBckas uaTephepoMerpus. Ownnaitn
PaccesiHue B peanbHBIX KpHUCTaLIax: 1e(eKThl KaK HCTOYHUK 0 0 0
g dy3Horo paccessHus. MeTo1 CTOSYUX PEHTTEHOBCKUX
BOJIH: ONPEJIEJIEHNE KOT€PEHTHON MO3ULMU U (ppaKLuu.

5 HenpneanbHble KpHCTALIBI Bcero aynutopHsix 4acoB

BnusiHue TenoBbIX KoebaHuil: cpeHss peneTka u pakTop
JleGas- Bannepa. Jlnnamuueckasi TeOpUst pacCestHUS B
ne(GopMUPOBaHHBIX U KOJEOIIOMUXCS KpUCTaIax.

3 |0 | 0
Ouwuutaiig
0 |0 | 0




PentrenoBckasi onTHKa CKOMB3SIIETO MMaICHHUS.
JludpakiroHHas peHTIeHOBCKasl ONTHKA.

6 M cTOYHUKH CHHXPOTPOHHOTIO U3JIy4YeHUs Bcero ayiutopHsIx 4acoB
Ucrounnku CU u ux ocHOBHBIEC XapakTepucTuku. CpaBHEHUE 3 | 0 | 0
M3JIy4€HHS] TOBOPOTHBIX MarHUTOB, OHIYJIATOPOB U BUTJIEPOB. | OHiaiiH
CrangaprtHas onrtuka cranuuu CU. 0 0 0

7 PenTrenoBckasi MUKpockonus u Au(ppakuuoHHas onTuka. | Bcero ayiuTopHbIX 4acoB
0630p MeToauK HOPMUPOBAHMSI PEHTTEHOBCKOTO My4Ka AJIs 3 [0 [0
IIPOBEJICHUS SKCIIEPUMEHTOB B COBPEMEHHOM Omnutaiin
MarepuanoBeeHnH. OpeHeneBCKUe 30HHbIE IIJIaCTUHKH. 0 0 0
Hudpaxmus n3nyuenus ot orseperus (Pinhole) u 30HHBIE
IacTUHKU. POKYCUPOBKAa U MOHOXPOMATH3aLUs IIPU
I PaKIIMOHHOM OTPaKEHUH (M30THYTHIE U IJIOCKHE
KpUCTAJLTHI).

8 PentrenoBckuii j1azep Ha cB000AHBIX JIeKTpPoHax (PJICD) | Becero aynutopHsIx 4acoB
OO1u1re MPUHIUITBI TeHePAli KOT€PEHTHOTO U3TYUYCHUS 3 [0 [0
PJICO. OcHoBHble 311eMeHThl PJICO 1 uxX XapakTepuCTUKHU. Ownuaiin
BpemenHas cTpykTypa U3J1y4eHUs U JETEKTOPbl: OCOOEHHOCTH | () 0 0
JKCIepUMEHTa. BpeMeHHas 1 mpoCTpaHCTBEHHAs
KOrepeHTHOCTh u3nyuenus PJICO

9-12 Yacrs 2 8 0 0

9 Oco0enHocTH 3xkcniepumMenToB ¢ PJICI Bcero ayiutopHsIx 4acoB
DkcnepuMeHTs pump& probe. DKCEPUMEHTHI, TpeOyIoIIHe 2 [0 [0
BBICOKOH KorepeHTHOCTH. [Ipurorosienue mydka: Omnutaiin
MOHOXpoMaTH3aLus, POKyCHpOBKa, IPOCTPAHCTBEHHAS U 0 0 0
BpeMeHHas puibTpanust. CTaTUCTHYECKOE OIMCAHUE
BOJIHOBOTO MOJISI.

10 00630p cranuuii PJICI: KecTkuii peHTreH Bcero aynutopHbIX 4acoB
HccnenoBanus BelecTBa IPU SKCTPEMAIIBHBIX YCIOBUSX C 2 K [0
HCIIOJIb30BAHUEM PEHTICHOBCKOTO M3IIYYCHUS (BBHICOKHE Omniaiig
JABJICHUs, TEMIIEPATYPBbl, B3PbIBHBIE ITPOLIECCHI, TUIOTHAS 0 0 0
mwiasma (HED High Energy density Matter). CtpykTypHble
HCCIIEI0OBaHMs HAHOCUCTEM U JMHAMMKA HA YPOBHE
HaHouactuil (Materials Imaging and Dynamics MID)

11 00630p cranuuii PJICI: KecTkuii peHTreH Bcero ayiutopHsIx 4acoB
CTpyKTypHBIE HCCIIEIOBAHUS OTACIBHBIX OMOMOJIEKYI U 2 K [0
HAaHOYACTHII: COBpeMEHHOE cocTostHre. CBepXObICTpast Omuiaiig
KOTepeHTHas! TU(PaKIMOHHAS BU3yaTU3aIisl OAUHOYHBIX 0 0 0
4acTHIl, Ki1acTepoB u 6momoriekyn (SPB single particles and
biomolecules)

12 00630p crannuii PJICI: Markuii peHTreH Bcero ayiuTopHbIX 4acoB

HccnenoBanust aTOMOB, HOHOB M YaCTHI] B HHTEHCHBHBIX
nyykax u HenuHerHsle 3G dexTs! (SQS Small Quantum
systems). MccnenoBanust CTpyKTYPBI U CBOMCTB aTOMOB U
OMOIOTHYECKUX 00BEKTOB, UCIOJIB3Ysl MATKOE PEHTTEHOBCKOE

2 K |0
Ouaiia
0 0 0




uznydenue (SCS Soft x-ray Coherent Scattering)

CokpailieHHbIe HAMMEHOBAHUSI OHJIAMH OIIIIHNA:

Oo6o3una | [loiHOe HaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepua
111 [TOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-matepuaisl

AM AyJIMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIb
ncC WNHTEpaKkTUBHBIN CAUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

IIpn ocBOCHMM NAaHHOM AMCLUIUIMHBI OCHOBHYIO POJIb UTPAOT ayJUTOPHBIC 3aHATUS B BULAC
JeKUMH M caMocTosTeNlbHas paboTa CTYJIEHTOB, 3aK/IIOYAIONIAACSs B H3YyYEHUM IPOHAEHHOTO
MaTepuajia M MOATOTOBKE K IMMCbMEHHBIM TecTaM. [ Toro yToObl JaTh COBPEMEHHOE COCTOSIHHUE
(GU3MKH U SKCIEPUMEHTAa PEHTTEHOBCKOTO H3IYYEHHs, MPEIyCMOTPEHO HIMPOKOE HCIOIb30BAHUE
COBPEMEHHBIX HAay4HbIX paboT W nyOiuKanuii mo gaHHOW Teme. PekomeHmyercss mocerieHue
CTYACHTAaMH HAyYHBIX CEMHUHApOB W KOH(EPEHIHI, B TOM 4YHCIe, MPOBOJAUMBIX B pamkax HaydHoit
ceccun HUAY MUOU, a takxke B APyruX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTAX.

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeurnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHH TEKYIIETO,
pyOekKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIETCHIUSMUA W (OpMaMHu KOHTPOJIS HMX OCBOCHHUSA
MIpeJCTaBIICHA B ClIeAyIOIeH Tabnuie:

KOM]’[ETCHHI/IH I/IH)]HKaTOPLI OCBOCHUA ATTECTaIII/IOHHOC MeponpmlTne
(KII 1)
TIK-20.2 3-1TK-20.2 3, KU-8, K1-12
V-TIK-20.2 3, KU-8, KU-12
B-TIK-20.2 3, KU-8, KU-12
TK-3 3-1TK-3 3, KU-8, KI-12
V-IIK-3 3, KU-8, KU-12
B-TIK-3 3, KU-8, K1-12
TK-5 3-1TK-5 3, KU-8, KU-12
V-IIK-5 3, KU-8, K1-12
B-TIK-5 3, KU-8, KI-12

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

7. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. DU S98 Synchrotron Light Sources and Free-Electron Lasers : Accelerator Physics, Instrumentation
and Science Applications, Cham: Springer International Publishing, 2016

2. 91 Y 88 OcHoBsI puznueckoi Teopun nudpakmuu : , Mocksa: JlabopaTopus 3Hanui, 2020



3.OU'Y 88 Teopus nuppakIMOHHBIX KPaeBbIX BOJIH B 3JIEKTpoAMHAMUKe. BBesieHrne B pU3nuecKyro
Teopuio Audpakiun : yaeoHoe mocodue, Mocksa: Jlaboparopus 3nanuit, 2020

4. ON ®©50 ®dusnueckue OCHOBBI METO/I0B UCCIEA0BaHUSI HAHOCTPYKTYP U IIOBEPXHOCTH TBEPIOTO
Tena : yuebHoe mocobue st By3oB, Mocksa: HUSAY MUDU, 2014

5. 621.37 M50 ®usudeckue OCHOBBI JIa3epHOI TEXHOJOTUH : yueOHoe mocodue, A. [1. MeHyI1eHKOB,
B. H. HeBonun, B. H. Ilerposckuii, Mocksa: HUAY MU®DU, 2010

JOIIOJIHUTEJIbHASA JINTEPATYPA:

1. 621.37 M 15 OcHOBBI B3aUMOJEHCTBUSI YIBTPAKOPOTKOTI'O JIA3EPHOTO U3JIYUEHHUS C
KoHJIleHcupoBaHHbIME cpenamu Y. 1 , [lumurposrpan: JUTU HUAY MUOUH, 2013

2. 535 V88 OcHoBbl pusudeckoii Teopun nudpakuuu : , Mocksa: bunowm. Jlaboparopust 3Hanwmii, 2012

3. 539.2 ©94 [IpocBeunBaroiias 31€KTPOHHAS MUKPOCKOIUS U JU(PPAKTOMETPUS MaTEPHAJIOB : ,
Mocksa: Texnocdepa, 2011

4. 537 V88 Teopus nudpakIIMOHHBIX KPAaeBBIX BOJIH B AJIEKTpoIMHAMUKE. BBenenue B huznyeckyro
Teoputo audpakun : , Mocksa: bunom. Jlabopatopus 3nanuit, 2012

5. 535 M50 JlabopatopHas padora "Jlazepnas texnonorus" : , A. I1. Menymenkos, b. M. Xupsixos,
B. H. ITerposckuii, M.: MU®U, 2006

6. 539.2 ®50 ®dusznyeckre OCHOBBI METOA0B UCCIEOBAHNS HAHOCTPYKTYP U MTOBEPXHOCTH TBEPJIOTO
Tena : yuebHoe mocobue st By30B, B. W. Tposia [u np.], Mocksa: MUDU, 2008

7. 548 ®45 CuHXpOTpOHHOE M3TydeHne. MeToabl UCCIIeI0BaHMS CTPYKTYPHI BEIIECTB : y4eOHOE
nocobue 11 By30B, I'. B. ®etuncos ; pex. JI. A. Acnanos, Mocka: ®usmatiaut, 2007

8. 620 ®50 duznueckoe matepuanopenenue T.3 Meroabl ucciea0BaHUs CTPYKTYPHO-(Pa30BOro
cocrosinus matepuanon, H. B. Bonkos [u np.], MockBa: MU®DU, 2008

9. 539.2 175 TIpubopsl 1 METOABI PEHTTEHOBCKOW U SJIEKTPOHHOM Tudpakiny : yaedHoe mocoodwue, 1.
C. Ymxos [u ap.], MockBa: MOTH, 2011

10. 621.37 245 PenrenoBckue nasepsi : , P. Onron; Iep. c. anrn., M.: Mup, 1994
[MPOTPAMMHOE OBECITEYEHUE:

CrenianbHOE MPOrpaMMHOE 00eCTIeYeHUE HE TpeOyeTCs

LMS U UHTEPHET-PECYPCBI:

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

http://library.mephi.ru/



8.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

9. YYEBHO-METOANYECKUE PEKOMEHJALUU JJIsA CTYAEHTOB

[Ipy 0cBOCHMM TUCHUILIMHBI MPEATIOIAraeTCsl, YTO CTYACHTBI 3HAKOMBI C COJEPKAHUEM TAKUX
KypcoB, KaK YpaBHEHHUS MaTeMaTHYecKOoW (U3MKH, TEOpUs MO, 3IEKTPOJUHAMUKA, KBAaHTOBas
MEXaHuKa, aToOMHas (u3MKa, CIEKTPOCKOMMs, (HU3UKAa TBEPAOro Tena, OJIIEKTPOTEXHUKA U
JJIEKTPOHMKA, B3aUMOJICHCTBUE U3IYyYEHHS C BEILIECTBOM.

IIporpamMmMoni Kypca NpenyCMOTPEHO, YTO CTYACHT IOJDKEH OCBOUTb OCHOBHBIC IIOHATHS U
3aKOHOMEPHOCTH, OTHOCAILIMECS K (U3UUECKUM SBJICHUSAM, JICKALIIUM B OCHOBE HCIOJIB30BAHUS
PEHTTCHOBCKOTO M3IyYeHHs B COBPEMEHHOM (H3MUECKOM dKcrepuMenTe. Kypc HomkeH Mmomodb
CTYJIEHTY Hay4YHUThCS UCIIOJIB30BaTh IOJYYEHHBIC TEOPETUUECKUE 3HAHMS LIS ONIMCAHUS U OLIEHOYHBIX
pPacyeToB pealbHBIX NIPOLIECCOB.

CryneHT JODKEH YeTKO IPEACTABIATH CBOMCTBA  HJIEKTPOMATHUTHOTO  M3JIy4CHHS,
OTHOCALIErocs K PEHTT€HOBCKOMY M BAaKyyMHOMY YJbTpa(UOJETOBOMY JAMAINla30HAM, OCHOBHbIE
IIPOLIECC PACCESHUS, TOTJIOUIECHHUS U UCITyCKAaHHUs, POJIb BHYTPUATOMHBIX NepexooB. CTyIEHT NOKEH
UMETh MPEACTABIECHUE O PpAaCIHpPOCTPAHEHUU BOJH B KPUCTAUIMYECKUX U HEKPHUCTAUNIMYECKUX
MaTepuanax, uHAeKce pedpaxiiy, SBICHUU MOJIHOTO BHYTPEHHETO OTpPa)KEHHs, METO/aX CO3aHus
CJIOMCTBIX CTPYKTYP, CBEPXPEIIETOK U (PPEHENEBCKUX 30HHBIX IIACTUHOK.

B pesynpraTe u3ydeHHs Kypca CTYyACHT [JOJDKEH 3HATh OCHOBHBIE CBOMCTBA MCTOYHUKOB
CUHXPOTPOHHOTO M3iy4eHus, napamerpsl yctaHoBok B HUILI «KypuaroBckuii nHCTUTYT», Spring 8
(SAnonust), BESSY (I'epmanus), BnageTh uaesiMu, JeKalldMU B OCHOBE PEHTTEHOBCKOTO Jlazepa Ha
CBOOOJHBIX 3JIEKTPOHAX, 3HATh METOAUKU (POPMHUPOBAHMS PEHTICHOBCKOIO ITydyKa I IPOBEIEHUS
9KCIIEPMMEHTOB B COBPEMEHHOM MaTE€PHAIOBEICHUN.

WuTepakTuBHas (opMma 3aHATHM MOXET BKJIIOYATh KPAaTKOBPEMEHHBIM BHYTPHCEMECTPOBBII
KOHTpPOJIb YCBOEHHMsI 3HaHUM 1O uuTaeMoMy Kypcy B ¢opme pemeHus 3anad  (yciaoBus
(bopMyIHpYIOTCS B KOHILIE JICKIIMH, 00CYKICHHUE MPe/IaraeMoro pelieHus B Havase cieIyromei) win
OTBETOB HAa KAYECTBEHHBIE BOIIPOCHI.

10. YYEBHO-METOJWYECKHE PEKOMEHIALIMHA IS IPENOJABATEJEN

HeoOxonumo 1aTh CTyZ€HTaM BO3MOXXHOCTh YCBOUTH OCHOBHBIE MOHSTHSI, XapaKTePU3YyIOIIHE
uznyuenue PJICD B cpaBHeHuM ¢ Ja0OpPaTOpPHBIMH HCTOYHUKAMU (TpyOKaMu) W HMCTOUYHHUKAMH
CUHXPOTPOHHOTO M3JIy4ECHHs: SPKOCTb, CIEKTP H3JIy4EHUs, BpPEMEHHas M IPOCTPAHCTBEHHAs
KOT€pEHTHOCTb, CIEKTPAIBHO-YTJIOBOE PACIPEAEIECHUE MOLIHOCTH, IOJSPU3ALMOHHBIE CBOMCTBA,
SMMMTAHC M TpacH(popMalys Mydka Ha yJaJeHUH OT MCTOYHHKA. B Xozme Kypca CTyAeHTBI JOJKHBI
03HaKOMMTHCS C OCHOBHBIMH NpUHIMNAMU paboTbl ucTouHHKOB PJICD wu  ycTpoiicTs,
o0eCTeynBalOIUX HWHXEKLIHUIO 3JEKTPOHOB U TEHEepalHio 3/M HU3Iy4YeHHs: (OTOMHKEKTOPOB,
JIMHEHHBIX YCKOPUTENIEH, OHAYJIATOPOB, HKCIIEPUMEHTAIBHBIX CTaHUMW. [laTe npencraBiieHHE O
TEHICHIMSIX B PAa3BUTUM CHHXPOTPOHHBIX IIGHTpOB B Mupe u B Poccuu, wuHpopmManmo o
BosmoxkHocTsix  HUIL[  «KypuaroBckuit  unHctutyt» (KypuaTOBCKME LIEHTP CHHXPOTPOHHBIX
HCCIeI0BaHUN M HAHOTEXHOJIOTHI ) 1 UHCTUTYTOB PAH.



Ocoboe BHMMaHHE B Kypce JIGKUMH CIEAyeT YAEIUThb IpOLEeccaM B3auMOJCHCTBHA
PEHTIE€HOBCKOI'O M3JIy4E€HMs C BEIIECTBOM, PEHTTCHOBCKUM METOJAM IUAarHOCTUKU U MCCIIECIOBAHUS
HAaHOCTPYKTYP C UCIIOJIb30BAaHUEM MOIIIHOI'O PEHTI€HOBCKOIO U3JIy4CHHUS.

W3noxeHne JOIDKHO CTPOMUTHCS HA OCHOBE (DyHIAMEHTaJIbHBIX CBOWCTBA 3/M W3JIyYCHUS,
OTHOCSIIETocs K peHTreHOBCKOMY U BY® nuamnaszonam, U paHee NpOYUTAHHBIX KypcoB. [0KHO OBITH
IIPUBENCHO JETalIbHOE ONMCAHNE OCHOBHBIX IPOLECCOB PpACCESHUS, IOIVIOIIEHUS W HCILyCKAHHSA
KOPOTKOBOJIHOBOI'O M3JIy4€HUs], BKJIIOYas paccesiHue, TUPPAKLUI0 U NPEIOMIIEHHE PEHTI€HOBCKUX
BOJIH.

OcHoBHbIE (OpPMYJIBI JOIKHBI OBITH BBIBEAEH M3 ypaBHEHHMs MakcBeula M OIHUCHIBAThH
pacnpocTpaHeHHe BOJH B CBOOOIHOM MPOCTPAHCTBE M MAaTEpUANbHBIX cpelax. B cBs3M ¢ HIMPOKUM
pacrpocTpaHEeHHEM pPEHTI€HOBCKONW ONTHKH JOJDKHO OBITh YAEJICHO 0co00€ BHHMAHUE JIBYM
MpUHIMIIAM (PYHKIIMOHUPOBAHUS PEHTTEHOONTHYECKUX YCTPOWUCTB: MOJHOMY BHEIIHEMY OTPa’KEHUIO
U AU(pakLMy, 4TO BKIIOYAET B ce0s

- OTPa)KEHUE IJIOCKOH BOJHBI OT IUIOCKOHN IpaHUIbl pas3ziena (s U p MOISIpU3aLMK) U SIBICHHE
MIOJTHOTO BHEILIHET0 OTpakeHus. PeduiekromMeTpus U onpesieneHue mepoxoBaToCTH NOBEPXHOCTH.

- MOHATHE O JAMHAMHMYECKOW M KMHeMaTHuyeckod audpakuuu. JmHamuueckas audpaxuus u
ypaBHeHus Takaru-Tonena . JIByxBoiaHoBoe npubnmxenue. Audpakuus no Jlays. BonHossle noss B
KpUCTa/lle M MasTHUKOBOE perieHue. BnusHue nornomenus. Dddexr bopmana u mnopasienue
AHOMAJIBHOTO IMPOXOXKICHUS B HEUJICATIbHBIX KPUCTAJUIAX.

BaxxHpIM  METOIOM  pPEHTI€HOBCKOM HAaHOAMArHOCTUKM  sBisgercs Merong  Crosuux
pentrenoBckux BosiH (CPB), mpumMensieMblii kKak ¢ 1aO0OpaTOPHBIMU UCTOYHUKAMU U3ITYUYEHUS, TaK U C
Ja3epaMM Ha CBOOOJHBIX 3J€KTpoHax M ucToyHMkamu CH. KiroueBbIM NMOHATHEM U JaHHBIX
HKCIEPUMEHTOB SIBJIICTCS: PEHTIC€HOBCKasi MHTEp(EpOMETpUsI U paccesiHuEe B pealibHbIX KpUCTasIax.
BaxxHo noBectu 10 citymiaTesnei, 4To OCHOBHBIMU XapaKTEpUCTUKAMU PAacHpeiesIeHHsI IPUMECH B CII0€
SBJISIIOTCS: KOI'€PEHTHOW MO3ULUU U (ppaKiusl.

Ocoboe BHUMaHHE CIEAyeT YICIWTh BIMSHUE TEIUIOBBIX KOJEOAHUNW U TOHATHSIM O
ycpenHeHHOW pemietke W ¢akrope Jlebas- Bamiepa u mepexony K HMITYJIbCHBIM HCTOYHHUKAM
3JIEKTPOMArHUTHOTO U3ITyYCHHUS.

B cBs3u ¢ tem, uro Ha ucrounuke PJICD OyzaeTr mcmonab30BaHO 000pY/IOBaHHE, CXOXKEE C
000py1I0BaHHEM HCTOYHHUKOB CHHXPOTPOHHOTO HM3JIYUYEHHUS CIIEIYET aTh CPAaBHUTEIBHOE OIHMCAHMS
cranaptTHoi ontuka craniuu CU u ctanuuu PJICO.

B mensx o3HaKOMJICHHsI C BO3MOXHOCTSIMH PEHTTeHIU(PPAKIIMOHHOTO SKCIEPUMEHTa KypC
JOJKEH CO/IepKaTh 0030p PEHTICHOBCKOW MUKPOCKOIHUU U AU(PPAKIIMOHHON ONTHKU U 0030p METOIUK
(hOpMUPOBAaHHUS PEHTTCHOBCKOTO Iy4YKa JUIS TIPOBEACHHUS DJKCIEPUMEHTOB B COBPEMEHHOM
MaTtepuanoBeneHuu. JlaHo moHsATHe 0 PPEHENEBCKUX 30HHBIX IUIACTUHKAX, JU(DPAKIUS U3TYUCHHUS OT
orBepctusi (Pinhole) m QoxycupoBke W MOHOXpOMATH3AIMK TPH AUPPAKIIMOHHOM OTPAKCHUH
(M30THYTBIEC W TUIOCKUE KPUCTAJLIIBI).

Oco00 cnemyeT OCTaHOBUTHCS Ha OCOOEHHOCTAX 3kcnepuMeHToB ¢ PJICD, Takux kak pump&
probe, KOrepeHTHOM AU(PAKIIMOHHON BU3YyalIHU3aluHU, PACCESTHUM Ha HEKPUCTAJUIMYECKUX oOpa3lax, B
TOM YHCJIE B CTPYE U B3BECHU. DKCIIEPUMEHTHI, TPEOYIOIIE BBICOKON KorepeHTHocTH. IlpurotroBnenue
Iy4JkKa



Homwxken ObiTh gaH 0030p cranuuii PJICD nmis )KecTKOro M MATKOTO  PEHTTEHOBCKOTO
uznydyenus. 1) HccnemoBaHusl BelecTBa IPH OKCTPEMAIbHBIX YCIOBHUAX C HCIOJIB30BaHHEM
PEHTTEHOBCKOTO H3JIy4eHUs! (BBICOKHE JABJICHHUS, TEMIIEPATyphbl, B3PbIBHBIE MPOIECCH, IUIOTHAS
miazma (HED High Energy density Matter).

2) CTpyKTypHbIE HCCIIEIOBaHUsI HAaHOCHCTEM M JMHAMUKa Ha ypoBHe HaHouacTul] (Materials
Imaging and Dynamics MID).

3) CTpyKTypHbIE HCCIEIOBaHUS OTAEIBHBIX OWOMOJIEKYN M HPaHOYACTHIl: COBPEMEHHOE
cocrosine.CBepxObIcTpasi KorepeHTHas Iu(pakliuMOHHAS BHU3YyalH3alUs OIUMHOYHBIX YaCTHII,
knactepoB u ouomonekyn (SPB single particles and biomolecules).

4) HccnenoBaHus aTOMOB, HOHOB M YacTUI[ B MHTEHCUBHBIX Iy4KaX U HeJIMHEHHBbIE 3(PQeKThI
(SQS Small Quantum systems).

5) UccrnenoBanusi CTPYKTYpbl U CBOMCTB aTrOMOB M OWOJIOTHYECKUX OOBEKTOB, HCIHOJIB3YS
Msrkoe peHTreHoBckoe u3inyudenue (SCS Soft x-ray Coherent Scattering).

ABTOp(BI):

Hocuk Banepwuii Jleonunosuy, k.¢.-M.H.



