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AHHOTANMA

[Iporpamma Kypca HMeeT CBOEH LIEIbI0 03HAKOMIIEHHE CO cBoWcTBaMu CHHXpoTpoHHOTO (CU) M3nydenus, ¢
pasHbiMu THmamu ucToyHMKOB CU um mexanmsmamu reHepaunu CH, ¢ CHHXpOTPOHHBIMH METOAAMH
UCCIICAOBAaHUM W  KOHCTPYKLUHUSMH  OKCHCPUMEHTAIBHBIX CTAaHIHMH, C [OpPUMEpaMd NPUMEHEHUS
CHHXPOTPOHHOTO W3IY4YeHHS B (QYHAaMEHTAIBHBIX U TPUKIAJHBIX HCCIEJOBAHUAX, C TEPCHEKTHBAMU
Pa3BUTHS CHHXPOTPOHHBIX MCCIIEOBAHUI U UCCIIEN0BATENbCKOM HHPPACTPYKTYphI B Poccuu u B mupe.

Baxwneimen COCTAaBJIIFOLIEN HCCIIEN0BATENIbCKOM UHPPACTPYKTYPHI c TOYKHU 3pEeHUS
Hay4YHO-TEXHOJIOTHYECKOTO Pa3BUTHSI CTPAHBI SBISIFOTCS MCTOYHMKH CHHXPOTPOHHOTO M3IydeHUs. MeTombl
UCCJICZI0BaHMsI, OCHOBAHHbIE Ha UCIOJIb30BAHUM CUHXPOTPOHHOIO U3JIy4Y€HUs, CTAHOBACH CETO/IHS OCHOBHBIM
Hepa3pyLIarIiM HHCTPYMEHTOM AJIS MOJYYEHHs] YHHKAJIBHBIX JAHHBIX O CTPYKTYpe M CBOMCTBAaxX BEIIECTB
Ha ypOBHE OT/EJIbHBIX aTOMOB, HaXOJAT NPUMEHEHHE IIPU MPOBEICHUN (yHIaMEHTAJIBHBIX UCCIECIOBAaHUN U
pa3paloTKe MmepeoBbIX TEXHOJIOTHH AJIsi BCEX OTPacield S3KOHOMHKH - OT MaTepHaJIOBE/ICHHUS] U CTPYKTYpHOU
XMMHH JI0 HayK O )KU3HU, MEIUIIMHCKUX, OMO- U TIPUPOIOIOT00HBIX TEXHOIOTHIA.

HUccnenoBanust aToMapHOH CTPYKTYPBI OOBEKTOB JKMBOM MPUPOABI MO3BOJIAT CO3/1aTh HA OCHOBE MOJTyUYEHHBIX
3HAHWH MPUHIMIINAIBGHO HOBBIE TEXHOJIOTHH, KOIUPYIOUIME MPUHIMIIEI (DYHKIMOHUPOBAHUS MPHPOIHBIX
cucreM. VIMEHHO Takue TEXHOJOIMH JOJDKHBI Jiedb B OCHOBY HOBOW TEXHOJIOTUYECKOH 0a3bl 3KOHOMHKH
cTpaHbl. Mcronb30BaHUE TAKOIO IMOJAXOJAa IO3BOJIUT CO3[aTh PEBOIIOLMOHHBIE, IPOPBIBHBIE TEXHOJIOTUU B
MeanuuHe, (apMakoJIOrHH, CEJBCKOM XO3SHCTBE, MUKPOOHMOJIIOTMYECKOH W NHINEBOW NPOMBIIUIEHHOCTH,
sHepretuke, [T-ob6mactu. PaszBuTue CyliecTBYROIIMX MPOWU3BOACTBEHHBIX TEXHOJIOTHUH M CO3J]aHHE Ha HUX
OCHOBE KOHKYPEHTOCIIOCOOHBIX BBICOKOTEXHOJIOTUYHBIX TPOU3BO/ICTB

B TaKUX OTPACIAX SKOHOMHKH, KaK JJICKTPOHUKA, XMMHYECKas, (apMareBTHUecKass M a’dpOKOCMUYEcKas
MPOMBIIIICHHOCTh, MAIIMHOCTPOCHHE, CyHOCTpoeHHue, s¢dexTuBHas Ao0bYa W TiiyOokas mepepaboTka
MOJIE3HBIX HCKOMAEMbIX, SJCpHAs JHEPreTHKa, sAepHas MeOUIMHA M JIPYTruX, TpeOyloT MOIydeHHs IpH
MIPOBEJICHUN CHUHXPOTPOHHBIX HCCIEIOBAaHUM CEPHE3HBIX HAYYHBIX M HAYYHO-TEXHUYECKUX PE3YIBTATOB.
CoBpeMeHHbIE TEXHOJIOTHH TPeOYIOT yBEIHMUCHHUS TOYHOCTH KOHTPOJIS KadecTBa KIIIOYEBBIX Y3JIOB M JIeTalleil
CO3/1aBaeMOl MPOJYKIHHU, COBEPIICHCTBOBAHHS TEXHOJOTHUYECKHUX MPOLECCOB, YTO MOXKET OBITH 00ECIIEUeHO
TOJBKO C IPUMEHEHUEM CHHXPOTPOHHOIO M HEHTPOHHOIO U3JIY4EHHUS, COCTABIIOIIMX CETOIHS
METPOJIOTUYECKYI0 OCHOBY pa3BUTHA HaykH. C HCHOJIB30BAaHUEM METOIOB, OCHOBAHHBIX Ha HMCIIOJIb30BAHUU
CUHXPOTPOHHOI'O H3JIyY€HMs], CTAJI0 BO3MOXKHO C aTOMapHON TOYHOCTBIO ONPEAEIATH CTPYKTYpY M COCTaB
M3rOTaBIMBAEMBIX JI€TaJ€il, COBEpUIEHCTBOBATh XUMHYECKHN COCTAaB M CBOMCTBAa MaTepHaloB, PEarcHTOB,
KaTaJM3aTopoB, CMAa30K, TOIUIMB. 3HaYMMbIM (hakTopoM Ui (opMHUpOBaHMS (YHAAMEHTAIbHOTO 3ajeja B
oOnacT pa3pabOTKH TEXHOJIIOTUH, OCHOBAHHBIX Ha MCIIOJIb30BAaHUH CBOMCTB JKMBBIX CUCTEM, OPIaHUYECKUX U
TMOpUIHBIX MaTepuasnoB, W JUIA KOHTPOJIS KauecTBa M PAa3BUTUS CYLIECTBYIOUIMX IPOMBIIUICHHBIX
TEXHOJOTHI SIBIAETCA BO3MOXKHOCTH M3y4Y€HUS JWHAMHKH IIPOLIECCOB C MHUHUMAJIBHBIM BPEMEHHBIM
paspemienneM. HaOmionenne pauHaMMKM (U3MYECKHMX, XHUMHUYECKUX MM OHOJIOTMYECKUX IPOLECCOB
OTKPBIBAET BO3MOKHOCTB JUIS MX BOCIIPOM3BOJCTBA U YIPABICHUS UMHU C LIEIBIO TOCTHXEHHUS HEOOXOIUMOIO
pe3ynbTara. 3HaHUs O MEXaHU3Max U IPUUMHAX IPOLIECCOB I03BOJIAT KOHCTPYHPOBATh CUCTEMBI U MAaTEpUaJIbl
C KOHTPOJIMPYEMBIMHU ITapaMeTpaMHu.

1. leau u 3apauu

eap AUCUMNIMHBI
- (opMmupoBaHHUE y CTYACHTOB IENBHBIX CUCTEMATHUECKUX 3HAHWUU CTYJIEHTA O CTPYKTYpE, CBOMCTBAX,
($a30BOM TOBEJEHHHM YaCTHYHO YHOPSJOYCHHBIX CHCTEMaxX W WX POIU B COBPEMEHHBIX
MaTepUaJOBeICHUH, BKIIOYas MEAHWIMHCKHE, OWOoQU3NUYeCKHe TPUIIOKCHHS, OPTaHUYECKYIO
ANIEKTTPOHUKY U (POTOHHUKY, & TAKXKE O MPUMEHEHUH CUHXPOTPOHHOTO U3JIy4YeHHUs B (YHIaMEHTaIbHBIX
Y MPUKIIAIHBIX UCCIICOBAHUSAX.

33]13‘[]([ JAUCHUIIINHBI

- (¢opmupoBaHre 0a30BBIX 3HAHMM O BHAAX, CTPYKType U (a3oBOM TOBEACHUU YAaCTUYHO
YIOPSIIOUEHHBIX CUCTEM U UX MPAKTUYECKOM IIPUMEHEHUU

- (popmupoBanue 0a30BBIX 3HAHUH O CTPYKTYPHBIX METOAX MCCIEIOBAHHS YaCTUYHO YHOPSIOYEHHBIX
CHCTEM, alMapaTHhIX CHOCO0axX WX peaju3aliH, I[OJyYaeMbIX C IOMOINBI0O HHUX pPE3YJIbTaThl B
uHTEepecax (yHAaMEHTAIbHOW M NPUKIAJHON HAyKH, MEPCIEKTHBAX pPAa3BUTUSl CHHXPOTPOHHBIX
WCCIJICAOBAHUM U MCCIIeI0BATEIbCKON HHPpacTpyKTyphl B Poccun u B mupe.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI



Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocynecTBIsATh KpUTHIECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAaOaThIBATh
CTPATEruIo NEUCTBUI

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaLH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTeIbHOCTh IITaroB,
MpenBUIA pe3ylbTaT KakIOT0 M3 HHUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-5 CnocoGen aHanu3upoBaTh U yUUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CriocoGeH BBISBIATH CrEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJAUIHIA OCHOBHBIX MUPOBBIX KYJIBTYP

VYK-5.2 Cnocoben  ompenenitb  TEOPETHYECKOE U
MPAaKTHYECKOe 3HAYE€HHE KyJIbTYPHO-A3BIKOBOTO (hakTopa
NIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYIHBIX
TpaauUun

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJUICKTHBOM B chepe cBocit
npodeCcCHOHAILHOM I TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIC U KyJIETYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOICTBA  MaJbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

¢ OCHOBHBIC BUJIbI HACTUYHO YIIOPAAOYCHHBIX CUCTEM;
* CBOMCTBa Pa3JIMIHbIX BUAOB YaCTUYHO YIIOPAAOUYCHHBIX CUCTEM,
¢ TOPAAKHU YUCIICHHBIX BCJIIMYHWH, XaPAKTCPHLIC JI (bPISI/I‘{eCKI/IX CBOICTB 4YaCTUIHO YHOOpAAOUCHHBIX

CUCTEM;

* OCHOBHBIE METOJBI NPUMEHEHUS PEHTTEHOCTPYKTYPHOIO aHalIM3a K HCCIENIOBAaHUIO CTPYKTYPBI M
CBOMCTB YaCTUYHO YIOPSIIOUEHHBIX CUCTEM, & TaKXKe CTPYKTYPHbIE XapaKTEpUCTHKHU, KOTOPbIE MOTYT
OBITH ONPEAEIICHBI C TOMOILBIO THX METOJIOB;

*  TEOPETUYECKHE IPUHIUIIBI, JIEKAIIUE B OCHOBE IIPUMEHSEMBIX METOJO0B PEHTI€HOCTPYKTYpPHOIO

aHaJu3a.
YMETB:

*  OLCHMBAaTh CTPYKTYpHbIE U MAaKPOCKONMYECKUE CBONCTBA YAaCTHMYHO YIOPSIOYEHHBIX CHUCTEM,
MPUMEHSATH (PU3NUECKHE TEOPUH K UX OIMMCAHUIO;

* BBIOMPATH ONTUMAIILHBIE METOJUKH PEHTICHOCTPYKTYPHOTO aHAJIN3a Ul ONIPEAETICHUS CTPYKTYphI U
CBOMCTB YaCTUYHO YMOPSAOYEHHBIX CUCTEM, YCIEIIHO UX TPUMEHSTH;

. 3(Q(EeKTUBHO HCIOJIB30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHMH M PECypchl s

MOJTy4YCHHUA HGO6XOI[I/IMBIX 3HAHUH

M0 WHTEPECYINIeH HaydyHOW mpobiieMe B paMKax

PEHTITEHOCTPYKTYPHOI'O aHAJIN3a YACTUYHO YIOPSII0UEHHBIX CUCTEM.

BJIAJIETD:



. CHelMaJbHOH TEPMHHOJIOTHEH B 00JacTH PEHTICHOCTPYKTYpHOIO aHajlu3a, B TOM 4YHCIE
PEHTIEHOCTPYKTYPHOTO aHAJIM3a YaCTHYHO YHOPSIOYEHHBIX (a3;

. OCHOBHBIMH METOAAM{ NPUMEHEHHUS! PEHTTEHOCTPYKTYPHOTO aHajiu3a M O0pabdOTKM NaHHBIX,
[IOJIyYEHHBIX B PE3YJIbTaTe PEHIT€HOBCKOI'O SKCIIEPUMEHTA;

*  METOAMKAaMH NOCTPOEHHUS MOJENIEH K ONUCAHUIO CBOMCTB YAaCTUYHO YMOPSAOYEHHBIX CHCTEM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Beenenne. Obmas Teopust
peHTreHoBCcKol audppakunun. OCHOBHBIC
HOHSTHUSL TEOPHU TPYII U CTPYKTYPHOTO
aHaJIM3a BEIIECTBA.

YacTM4HO  yHMOpPAJOYEHHBIE CUCTEMBI.
[Imactrueckue KpHCTAaJLIbI,
POTAMOHHO-KPHCTAJUINYECKast
Me3odasa.

Soft-Matter. d®opmMupoBaHHe YaCTUYHO
YHOPSAIOYEHHBIX Me3odas B
TEPMOTPOITHBIX u JIMOTPOIHBIX
cucTemax.

Mertox  pEKOHCTPYKLUH  DICKTPOHHOMN
IUIOTHOCTH u3 OTHOCHTEIBHON
MHTEHCHBHOCTHU MaJIOYTJIOBBIX
peduiekcos.

Anepuonnueckue Kpuctauiel.  OOrmas
TEOpUS! OKPBITHH.

6 HecoBMecTHBIE KpHCTAIUIBL. 2 1

benkoBbie kpucTayuibl. Poib BOIOpOIHBIX
7 cBsizel B (OpPMHpPOBAHWU  OEIKOBBIX 2 5
KPHCTAJLJIOB.

Monexkynspaoe moxenupoBanue. OOmas
TEOPHS.

[TporpammubIe KOMILIEKCHI
9 MOJIEKYJISIPHOTO MOJIETTUPOBAHUSI. 2 5
Accelrys Materials Studio.

Teopust paccesHUs] HEYNOPAJOYECHHBIMU

10
aHcamOJISIMU YaCTHII.

[porpammusiii  komruieke ATSAS  nmnst
11 peKoHCTpYKIMH  (opMBI  HacTull B 2 5 1
HEYNOPSAOUYECHHBIX aHCAMOJISIX YaCTHII.

CHUHXPOTPOHHO-HEUTPOHHAS
BH3YyaJTU3aLHsl.

12

CMeKTHKH, ©X  KIacCUpUKaus U
MPAKTUYECKOE TIPUMEHCHUE.

13

TonkorieHounsle Matepuanbl. OOmas
TEOpUSI PEHTT€HOBCKOH PeQIICKTOMETPHUH.
Pentrenosckas pedaexromeTpust
OpPraHUYECKHX CHCTEM.

14




Meron crosunx BosiH. Heopranuueckue
|5 |ToHKomIEHOUHBIE MaTepHabl. ) 3
PentreHoBckass crnexkrpomeTpus U e€e
MPaKTUYECKUE TPUMEHEHUSI.
Hroro yacos 30 15 45
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Beenenne. OOmiast Teopusi peHTreHOBCKoW audpakuuny. OCHOBHBIE MOHATUS TEOPUU TPYII U
CTPYKTYPHOTO aHaJIM3a BEIEeCTBa.

PaccesiHue 3neKTpoMarHUTHOM BOJIHBI HA OJIMHOYHOM 3JIEKTPOHE U Ha 3J1eKTpoHHOM nose. [lonsrue
KpUCTaJuInyeckord pemerkd. OOpaTHOe TPOCTpaHCTBO. OTKPBITBIE W 3aKPBIThIE  ONEpaliu
cuMMeTpuu. TodeuHble IpyIibl cUMMETpUM. [Iockue u nmpocTpaHCTBEHHBIE IPYIIbI CHMMETPHUU.

2. YacTH4HO ymOpsA0YeHHBIE CHCTeMBI. [lacTuyeckne KpUCTalibl, POTallHOHHO-KPUCTAILTHYECKAsT
Me3odasa.

[TonaTne YacTMYHO ynopsimodeHHOM cuctemsbl. lIlnactudeckue xpucraibl. PrU3udyecKue CBOMCTBA
IUIACTHYECKUX ~ KpHCTAUIOB. Kpucramim3anus JIeHIPUMEPOB Kak npuMmep (HopMHpOBaHHS
TIACTUYECKOT0 KpHcTauia. PoranmnonHo-kpuctanmnnueckue W condis-ga3el. Tumbsl monmMepos,
dopMupyOIe POTaMOHHO-KpUCTATHUecKue Me3o(daspl. [loHSATHE ME30Te€HHOW  TPYIIIBL.
[Tpumeps! Me30reHHBIX Ipym. XKecTkue ceKTopooOpa3Hble M KOHYCOOOpa3HbIe ME30T€HHbIE I'PYIIIIHI.
Juckotuku. JIBymepHbIe KOJOHYaThie Me30(asbl, (GopMHpyeMble TUCKOTUYECKUMH H IKECTKUMHU
CEKTOPOOOpa3HBIMHU TPYIaMH. Kpuctamia. PotanmuoHHo-kpuctammudeckue u condis-¢pasel. THIb
MOJIMMEPOB, (POPMUPYIOIIHE POTAMOHHO-KPUCTAIITHYECKUE Me30(]asbl.

3. Soft-Matter. ®opmMupoBaHHE YAaCTUYHO YNOPAJOYCHHBIX Me30(a3 B TEPMOTPOIHBIX U
JIMOTPOIIHBIX CUCTEMAX.

[TonsTHa camMocOOpPKM W caMOOpraHM3alMH. bIoK-comommMepsl, Kak IMpUMEp TEepMOTPOITHBIX
camooopranusyrommxcsi cucteMm. daszoBasi auarpamma OJOK-COIOJIMMEPOB B MPENENbHBIX CIydasx
claboll W CWIBHOW cerperanuu. TepMOTMHAMHKA JIUTPOMHBIX CAMOOPTAaHHM3YIONIMXCS CHCTEM,
KPUTHUYECKAsl TOUKa MHULIEIUIO00Pa30BaHHUS.

4. Meroxg pEKOHCTPYKIMH OJICKTPOHHOW IUIOTHOCTH W3 OTHOCHTEIBHOW WHTEHCHBHOCTHU
MaJIOYIJIOBBIX pe(IICKCOB.

OOmass Teopust PEKOHCTPYKLHUH SICKTPOHHOM IUIOTHOCTH M3 OTHOCUTEIbHOM HWHTEHCHBHOCTH
ManoyroBsix peduiekcos (POII). daszoBas npobiema u MeTonsl ee pemeHus. MeToq MUHUMHU3AUH
YETBEPTOr0O MOMEHTA JJIEKTPOHHOM IUIOTHOCTU. MeToA TUCTOrpaMM 3JIEKTPOHHOM IUIOTHOCTH.
[lpumepsl npumenenusi meroga POIl B omHOMEpHOM, JOBYMEPHOM M TPEXMEPHOM  CIydasx

5. Anepuoanueckue kpuctamibl. O0mIast TeOpHUs MOKPHITHIA.

[TonsiTMe anepuonMyeckoro Kpucramia. Teopus AU(QpaKIUK PEHTIEHOBCKOTO W3JIy4YCHUs Ha
arnepuoIMYecKiX Kpuctauiax. Teopus NMOKpwITHI M ynakoBok. Pemerku Ilenpoysa. [Ipumenenue
TEOPUH MHOXKECTBCHHOW PACKPAaCKU K KOJNOHYAThIM (azaM, cHOpMUPOBAHHBIM MOTUDUIEHBIMA
OMOJIOTMYECKHMHU MOJICKYJIAMH.




6. HecoBMecTHbIE KpUCTAILIBIL.

[Nonsarue HecoBMecTHOTO KpHcTamia. Knaccudukaius HecoBMeCcTHBIX KpucTaiuioB. llenmu Mapkosa,
Teopus IU(paKIH PEHTTEHOBCKOTO W3TyYeHHS HA HECOBMECTHBIX KPUCTAJUIAX.

7. benkoBeie KpucTasuibl. Poib BOIOpOaHBIX CBsA3el B (POPMHUPOBAHNH OEIKOBBIX KPUCTAILIOB.

Ponp GenkoBoit kpuctamorpagpuu B Onoduzuke u OumoxumMuu. Poinb BOmOpOOHBIX CBs3el B
onoxumun. Cra0ble, CpeIHUE U CHUIIbHBIC BOJOPOJAHbIC CB3U. Anb(da- crnupanu u OeTa-MIacTUHBI
BripamBanue OeKOBBIX KpPUCTAUIOB. AmMapaTypHas peaqu3aius JKCIIEpUMEHTa B OJIKOBOM
kpuctauiorpapur. OcoOEHHOCTH CTPYKTYpHOTO JKCIIEPUMEHTa B OENKOBOW KpuCTaorpaduu.
BapuanTsl penienus Gpa3oBoit mpoOIeMbl HENIPSIMBIMUA MEeTOAaMU. PajinaiimoHHOE TOBPEkKICHHE.

8. Monekymnsipaoe MmoaenupoBanue. O01mas Teopus.

OOmas  KOHLENUMs  MOJEKYIApHOro  MonenupoBaHus. OOmass Teopusi  MOJEKYISIPHOTO
MozenupoBaHus. [loHATHE MOTeHIMana B MOJEKYJISIPHOM MOJEIMPOBAHUH, BAKHOCTh BBIOOpA M
TOHKOM HACTPOWKHM TOTEHIMaja. Buasl craTUCTHYeCKMX aHcaMOlell B MOJEKYIAPHOM
MOJEJIMPOBaHUM. MUHUMU3a1Us SHEPTUH OTJCJIBHOM MOJIEKYJIbI U CUCTEMBI B LIEJIOM.

9. IlporpamMMHBIe KOMIUIEKCHI MOJIEKYJISIpHOTO MozienpoBanust. Accelrys Materials Studio.

OOmue 3amaun, NpeabsIBIsieMble K KOMIUIEKCaM MoJeKyisipHoro mozaenupoBanus. HyperChem kax
npuMep 0a30BOro KOMIUIEKCa MOJIEKYISApHOro MozaenupoBanusa. Accelrys Materials Studio —
pemieHne oOmMX 3a7ad MOJEKYISIPHOTO MOAEIMPOBAHMA. BIIOK PEeHTreHOCTPYKTYpHOTO aHajiu3a B
koMmIutekce Accelrys Materials Studio.

10. Teopm[ paccesaHusA HCYNIOPpAAOYCHHBIMU aHCcaMOJISIMHU YaCTHII.

OOmas Teopusi PEHTIEHOBCKOTO pacCEesiHUA HEYMOPAJOYCHHBIMH aHCaMONsIMH dYacTull. 3ajada
BOCCTAHOBJIEHHSI (OPMBI HYacCTHIBl M3 PEHTTCHOBCKOTO paccesHus aHcaMOieM, Kak IpUMep
MaTeMaTHU4YecKl HEKOPPEKTHOH 3ajadn. HeomHO3HaYHOCTh BOCCTAaHOBJIECHUS (OPMBI YACTHULBI U
METO/Ibl €€ IIPEOOIEHUS.

11. Tporpammusiii komruiekc ATSAS nnst pekoHCTpYKIUM (OPMBI YacTHI] B HEYOPSIOYCHHBIX
aHcaMmOJIAX YaCTHII.

Monymn wu apxurekTypa mnporpaMMHoro komiwiekca ATSAS, opranumsanus paboTel 10
pipe-npuHIMITY. AJNTOPUTM OOpPaOOTKH IKCIEPUMEHTAIBLHBIX KPHUBBIX, BHIOOpP QJITOPUTMUYECKOTO
MyTH B 3aBUCHMOCTH OT TOCTABICHHOHM 3a/layll M KavyecTBa NaHHBIX. [IpakTWdeckue MpuMepsl
npuMeHeHus: nporpammHoro komruiekca ATSAS. IlpumeHeHume HEUTPOHHOTO paccesHUS B
OMOJIOrMYECKOM SKCIIEPHIMEHTE.

12. CUHXpPOTPOHHO-HEHTPOHHASI BU3yaJIN3aLIHSL.

OcCHOBBI CHHXPOTpPOHHOM panuorpaduu u Tomorpaduu. OCHOBHBIE CIIOCOOBI BapuallM KOHTPAcCTa,
BKJItOYas INPUMEHEHUE TEIUIOBBIX HEUTpoHOB. IIpMHIMI  BOCCTAaHOBIEHUS  TPEXMEPHBIX
n300paskeHNi no npoekuusM. [IpuMeHeHre MeTo0B BU3yalIM3aluu Uil U3YUYECHUS! KYyJIBTYpHOTO U
[IPUPOAHOTO HACIIEAUS.

13. CmekTHKH, UX KnaccuuKaius 1 MpakKTHIeCcKoe IPUMEHEHNE.

Knaccuduranuss cmextuueckux wme3oda3. 3aBUCUMOCTh (Da30BOro IMOBENEHUS] CMEKTHKAa OT
XMMHYECKOTO CTPOEHMS €ro MousieKynbl. [IpakTHueckoe NpUMEHEHHE CMEKTHKOB B OHOIOTHHM H
JJIEKTPOHUKE.

14. TonxoruieHo4YHBbIe MaTepuanbl. O0ILas TeopHus PEHTTCHOBCKOHN pediekroMeTpun. PeHTreHoBCKast
pedaeKToOMeTpHs OPraHUYECKUX CHCTEM.



[Iprmenenue knaccudeckoil Teopur MakcBeia K B3aUMOJAECUCTBUIO PEHTIEHOBCKOIO U3JIyUYECHUS C
unTepdeiicom. CKONMp3AIIME yIIbl OTpaKeHHUA. AmmaparypHasl peaqu3anis METoAa PEHTICHOBCKOM
pednekrometpun. lllepoxoBaTble MOBEepXHOCTH. BoccTaHOBIEHWE JJIEKTPOHHOW IUIOTHOCTH B
HaIlpaBJICHUN AMPEKTOpa K IieHke, Meton [lappara.

3aBHCHMOCTb CBOWCTB TOHKOW IUIGHKH OT METOHIOB ee monydeHus. Meron Jlenrmiopa-brnomxkert.
AnmaparypHasi = peanaM3alus METOJOB PEHTTCHOBCKOW peQIeKTOMETpUHM U  MAaJIOyIJIOBOTO
PEHTTEHOBCKOTO paccesHus HEMOCPEACTBEHHO ¢ uHTepdeiica Bo3myXx-pacTBopuTeib. [Ipumepst
HCCJIEI0BaHMsI TOHKOIJIEHOUHBIX MAaTepUaIoB Pa3IudyHON IPUPOABIL.

15. Meron crosunx BoMH. Heopranuuyeckne TOHKOIUIGHOUHbIE MaTepuaibl. PeHTreHoBckas
CHEKTPOMETPHS U €€ MPAKTUYECKUE TPUMEHEHUS.

OOmmas Teopust MeToJja CTOSIYMX PEHTIEHOBCKUX BOJH. AINaparypHas pealn3alys METOAa CTOSUMX
PEHTTEHOBCKUX BOJIH U €ro orpaHuueHus. llpumeHeHne meTona CTOSYMX PEHTTEHOBCKHUX BOJH K
UCCJIEZI0BAHUIO CTPYKTYPbl TOHKOIUIEHOYHBIX MaTe€pHUalIoB.

OOr1ee npencTaBIeHNEe O METOAAX PEHTIEHOBCKOM CIIEKTPOMETPUH M UX allapaTypHON peaan3anu.
[IpuMeHeHe METOI0B PEHTIEHOBCKOM CIIEKTPOMETPHH K UCCIICAOBAHHIO CTPYKTYPBI MaTe€prasoB.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHast ayTuTOpHsi, HOyTOYK, POEKTOP, MEJIOBas IOCKa, MEJ.
6.IlepeueHns pexoMeHyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa
®Donp nuteparypsl Kadeaps

2.3y6asnuyc A.B., MyxamemxanoB 3.X., Cenun P.A. Oxcniepumentanbubie ctanuun KUCH. XKypnan
"IMpupoxa”, Ne 12, 2013 (http://nrcki.ru/files/Stations_of KESE.pdf).

3. Kynunanos I'.H., Ckpunckuii A.H. Mcnons3oBanne CHHXPOTPOHHOTO U3ITyYEHHS: COCTOSIHUE U
nepcrnexTuBsl. YOH, Tom 122, Beim. 3. ctp.369-418, 1977.

®onp auTeparypsl Kadeaps

5. ®etucos ['B. CunxpoTpoHHoe u3inydeHue. MeToasl uccie10oBaHus CTPYKTYpPBI BelecTBa. — M:
®usmatiut, 2007.

6. AxcenoB B.JI., banarypos A.M. BpemsinponerHast Hefitpornas audpakromerpusi. YOH, Tom 166,
BhIIL 9, 1996.

7. KoBanpuyk M.B., KBapnaxos B.B., Kopuyranos B.H. KUCHU Buepa, ceronnsi, 3aBrpa. Kypnan
"IMpupoxa”, Ne 12, 2013 (http://nrcki.ru/files/KSRS25-36.pdf).

8. Komanpuyk M.B., Hayka u xu3ubs: Mos konBeprenuus, M30panusie Hayunsie Tpyabl. T. 2. — M.:
HKII Akagemkuura, 2011.

9. I'H. Xwxun u 1p., JIazepsl Ha cBOOOJHBIX AIEKTPOHAX U MEPCIEKTUBBI MPUMEHEHUS X H3IIy4CHUS
B onTu4eckoit criekrpockonuu, Bectiank PYJIH. Cepust ®@uzuka, Nel10(1), 100-108 (2002).

JomnonHurensHas aureparypa



®onp nuteparypsl Kadeaps

1. boysn JI.K, Tannep b.K. Bricokopaspematoniasi peHTreHOBCKas TU(PaKTOMETpHst U Tonorpadus. —
C.-116.: Hayka, 2002.

2. CyBopoB O.B. ®uznyeckne 0CHOBBI COBPEMEHHBIX METOJIOB HCCIIEIOBAHUS PEAIbHOM CTPYKTYPHI
KpUCTaUIoB. YueOHoe nmocobue, UepHoromoska, 1999.

3. Jlxeiimc P. OnTrueckne npuHIMIGI JUPPAKIIUK pEHTTeHOBCKHX yueill. — M.: HWHocTpanHas
muTeparypa, 1950.

®onp nuteparypsl Kadeaps

4. Tmabe A. Pentrenorpadus KpucTamioB, TeOpus U pakTuka. — M.: MHOcTpaHHas nuTeparypa,
1961.

5. Penrrenorexnuka: CripaBouHuK, B 2-X KH. / mof pea. B.B. Kimroea. — M.: MammuHoctpoenue, 1992.
6. X-Ray and Neutron Dynamical Diffraction. Theory and Applications. / Ed. by Andre Authier. - NY
and London: Plenum Press, 1996.

7. loa. Pen. M.B. KoBansuyka, Crosyasi peHTTeHOBCKasi BoTHa. COOPHHMK HAay4YHO-TIOMYJISIPHBIX CTaTeH,
M.: HUL] “KypuaroBckuid UHCTUTYT , 2013.

8. B. B. JIunep, M. B. KoBanbuyk, MeTonbl peHTTeHOBCKOTO (pa3oBoro koHTpacra, Kpucramiorpadus,
ToM 58, No 6, c. 764-784, (2013).

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.ipmt-hpm.ac.ru/labs/xray/ru/main.html
http://www.lightsources.org/cms/?pid=1000098
http://www.lightsources.org/cms/?pid=1000103
http://www.xfel.eu/
http://nrd.pnpi.spb.ru/reaktorPIK/pik.html

M

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

http://www.ipmt-hpm.ac.ru/labs/xray/ru/main.html"
http://www.lightsources.org/cms/?pid=1000098"
http://www.lightsources.org/cms/?pid=1000103"
http://www.xfel.eu/"
http://nrd.pnpi.spb.ru/reaktorPIK/pik.html"

wkwbh -

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JIns  yCHEemHOTO OCBOGHHUS Kypca, IOMHUMO TIOCEINEHHs JIeKUui, OT CTyAEeHTOB Tpelyercs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl Ui KaXKAOTrO paszerna
IporpamMmsl. B 0CHOBHOM, 3TO BpeMsl OTBOAUTCS Ha CaMOCTOSITEIbHOE IOBTOPEHUE MaTepuaa JIEKLUH,
YTEHUS PEKOMEHIOBAHHOM JIMTEPaTypbl U MOATOTOBKY K MPOMEXYTOUYHBIM TECTUPOBAHHSIM, KOTODPBIE
IIPOBOJSATCS M1l TEKYLIETO KOHTPOJISL 332 YCBOGHMEM Marepuaia. Beero mpearnosnaraercsi IpoBeCTH 3a
CEMECTP OAHY MPOMEKYTOUHYIO KOHTPOJIBHYIO, @ TAKXKE P IPOBEPOUHBIX padoOT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, hopMbI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - 3aueT

Pa3zpadoTunk: M.A. lllep6uHa, kaua. Gpu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,

BBIABJIIA €€ COCTABIIAIONIUC U CBA3U MCKIAY HUMU

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
. |mocraBneHHOW  THpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM

JACATCIIBHOCTHU

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CriocoGeH BBISBIATH CIEMUPUKY PHIOCODCKUX U

HAy4HBIX TPAaAULHUNA OCHOBHBIX MUPOBBIX KYJIBTYP

VYK-5.2 Cpocoben  ompenenitb  TEOPETHYECKOE U

MPAaKTHYECKOE 3HAYEHHE KyJIBTYPHO-A3bIKOBOTO

dakTopa

MPH B3aUMOACHCTBUH PA3IMUHBIX (GHIOCO(PCKUX U HAyYHBIX

TpaauUun

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH

MyTH pELeHHs, Mpejiaratb U KOMOWHUPOBATb
peleHus

CIIOCOOBI

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METOJIbl TIPU PEIICHUH HOBBIX 3ajad4, NMPUMCHSS 3HAHHS B

pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-5 CriocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJUICKTHBOM B chepe cBocit
npodeCcCHOHAILHOM I TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,

KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJICTBa

MaJIbIM

KOJUIGKTUBOM B  cdepe cBoeil  mpodeccHoHaTbHON

JACATCIIbHOCTHU

OIIK-5.3 CrpemMuTcs K TMONYYEHHIO HOBBIX
po(eCCUOHATBHOMY M IMYHOCTHOMY POCTY

3HAHWUH,

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3yueHuss AUCHUIUIMHBI «MeETOIbl CHHXPOTPOHHBIX W HEUTPOHHBIX HUCCIEIOBAHUI TMOPHUIHBIX
U TIOJIMMEPHBIX MaTepPHUaIoBy 00ydaromuiics JOJIKEH:

3HATb:

* OCHOBHbIE BU/Ibl YACTUYHO YIIOPAJOUYEHHBIX CUCTEM;
* CBOICTBa pa3IUYHBIX BUJIOB YACTUYHO YIOPSAJOYEHHBIX CHCTEM;
* TOPSIKM YUCIICHHBIX BEJIMYMH, XapaKTepHbIEC IS (PU3MUECKUX CBOWCTB YaCTHYHO YNOPSAOYCHHBIX

CHUCTEM;

* OCHOBHbBIE METOABI IIPUMEHEHUsI PEHTI€HOCTPYKTYPHOTO aHalIM3a K HCCIENOBAHUIO CTPYKTYpHI U
CBOMCTB YaCTUYHO YHOPSJOYEHHBIX CUCTEM, a TAK)KE CTPYKTYpPHBIE XapaKTEPHUCTUKH, KOTOPBIE MOTYT
OBITBH OIIPEAEIICHBI C TOMOIIBIO ITUX METOJIOB;

*  TCOPETHUYECKHE MPHUHLUIIBI, JEKAIIUE B OCHOBE NMPHUMEHSIEMBIX METOIOB PEHTTEHOCTPYKTYPHOIO
aHaJu3a.

yMeThb:

*  OIICHMBATh CTPYKTYPHBIE U MAaKpPOCKOIIMYECKHE CBOWCTBA YACTHUYHO YTMOPSIAOYEHHBIX CHCTEM,
IPUMEHATH (PU3NYecKre TEOPUH K UX ONMHCAHUIO;

* BBIOMpPATh ONTHMAJIbLHBIE METOJUKH PEHTTEHOCTPYKTYPHOTO aHAIHM3a ISl ONPEACTICHUS CTPYKTYPbI U
CBOWCTB YaCTHUYHO YIOPSIOYEHHBIX CUCTEM, YCIIEIIHO UX IIPUMEHSITH;

. 3G PEKTUBHO HCIIONB30BaTh COBPEMEHHBIE HH()POPMAIIMOHHBIC TEXHOJOTUM M PECypChl s
MONy4YeHHsT HEOOXOIUMBIX 3HAHWH 1O WHTEpecylIlell Hay4yHOW mpobieme B pamkax
PEHTIEHOCTPYKTYPHOTO aHAJIN3a YaCTHYHO YIOPAIOYEHHBIX CUCTEM.



BJIAA€Th:

CHelMaJbHOH TEPMHHOJIOTHEH B 00JacTH PEHTICHOCTPYKTYpHOIO aHajlu3a, B TOM 4YHCIE
PEHTIEHOCTPYKTYPHOTO aHAJIM3a YaCTHYHO YHOPSIOYEHHBIX (a3;

*  OCHOBHBIMH METOAaMHU IPHUMEHEHHUS PEHTICHOCTPYKTYPHOTO aHaju3a W oOpaboTKH IaHHBIX,
[IOJIyYEHHBIX B PE3YJIbTaTe PEHIT€HOBCKOI'O SKCIIEPUMEHTA;

MCTOAUKAaMHU IMOCTPOCHUA MOILCJIeﬁ K OIMCAaHUIO CBOMCTB YaCTHYHO YHOopsasAO4YCHHBIX CHUCTCM.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

B nensx Tekyluero KOHTpOJIs yCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHUH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHOMN TeMe.



3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 3aJaHHI, HCNOJIb3yeMbIX I8 OLEHKH 3HAHWIA,
YMeHHii, HABLIKOB
IIpomexxyTouHass arrecranuss IO AUCHUIUIMHE «METOo[bl CHUHXPOTPOHHBIX M HEUTPOHHBIX

UCCJICTIOBAHMA THOPH/IHBIX M TIOJTUMEPHBIX MATEPHAIIOB) OCYIIECTBISETCS B hopMe 3adera. 3adeT

MIPOBOANTCS B YCTHOU (opMe.

IlepedyeHb KOHTPOJIBHEIX BOIIPOCOB:

1. Beenenue. OOmas Tteopusi peHTreHOBCKOW au¢pakuuuu. OCHOBHBIE MOHATHUS TEOPUHU
IPYII U CTPYKTYPHOI'O aHAJIN3a BELECTBA.

2. YactuyHo ynopsao4yeHHble cucTeMbl. Ilnmactuueckue KpucTaibl, pPOTALMOHHO-
KpHUCTalTnuecKkas Me3odasa.

3. Soft-Matter. dopmupoBaHKE YAaCTUYHO YHOPSJOYCHHBIX Me30(a3 B TEPMOTPOIHBIX U
JMOTPOIIHBIX CUCTEMAX.

4. Metoa pEeKOHCTPYKLMM 3JIEKTPOHHOM IJIOTHOCTH M3 OTHOCHUTEIILHOW WHTEHCUBHOCTHU
MaJIOYTJIOBBIX PE(PIIEKCOB.

S. Anepuonuueckue kpuctauibl. O01mas Teopust HOKPBITHI.

6. HecoBMecTHbIE KpUCTAIUIBI.

7. benkoBeie kpuctaymuibl. Pomb  BomopomHBIX cBsizeil B (popMHpoOBaHUM  OEIKOBBIX
KpPHUCTAJIJIOB.

8. Monexkynsproe moaenupoanue. O01as Teopus.

9. [TporpamMMHBIE KOMILIEKCHI MOJIEKYJISIpHOTO MoaerpoBanus. Accelrys Materials Studio.
10.  Teopus paccesiHUs HEYHIOPSAOUEHHBIMU aHCAMOJISIMH YacTHULL.

11. [Iporpammubiii  kommiekc ATSAS  gns  pekoHcTpykumu — (GOpMBI  4YacTHIl B
HEYHOPSI0YEHHBIX aHCaMOJISIX YaCTHII.

12. CuHXpOTpOHHO-HEUTPOHHAs BU3yaJIU3aLMsl.

13.  CwmexTHky, UX KiIaccu(uKanus 1 MpakTUYECKoe IPUMEHEHUE.

14. TonkomnneHnouynsle Matepuansl. OO1Ias Teopusi pEHTTE€HOBCKOM pedIeKTOMETPHH.

15. Meron cTosuux BojH. Heopranuueckrue TOHKOIJIEHOYHbIE MaTepUabl.

IIpnMephl TECTOBBIX 3aJaHUN:

1. VYrioBas pacXoIMMOCTb U3ITy4eHHS U3 OHIIYJISATOPA B INIOCKOCTHU KojleOaHui yacTull (O=):
A) 1y B) 1/E

b) K/y ) 1/

2. «P030BBIIT» My4OK MOKHO MOJTYYUTh ITPHU MOMOILH (BbIOEpUTE BEpHBIE OTBETHI):

A) MOHOXpOMaTopa B) 3epkain nmosiHOro BHENIHETO OTPAKEHUS

b) tpancdokaropa ') MHOTOCITOMHBIX 3epKaj

3. Kak BBIOMpaTh MOHOXPOMATOP LTSI TIPOBENICHHSI BBICOKOPA3PEIIAIONINX TU(PPAKIINOHHBIX

HCCJICTIOBaHM B O€3TUCTIEPCHOHHON cxeme?

A) MoHOXpOMaTOp JOIDKEH 00eCIIeUnTh B) HMcnonb30BaHre MOHOXpOMaTOpa HE

MaKCHUMaJIbHOE OTPaKEHHE IEPBUYHOTO IyyKa 00s3aTeNbHO, TO0CTaTOYHO HCIIOJIb30BaTh
PEHTI€HOBCKHUE 3epKaja

b) Monoxpomarop noyxkeH ObITh uaeHTHYeH ') MoHOXpoMaTop MOKET ObITh JIFOOBIM,

HCCIeayeMOMY 00pasIry MOCKOJIBKY €T0 TJIaBHAs 3a7a4a - 00eCTIeUHTh



MOHOXPOMaTHU3UPOBAHHBIA PEHTTC€HOBCKHI

My4OK
4. Kakoe nmpunsaTo 0003Ha4eHUs IS 3JEKTPOHHON 000JI0UKH C TJIABHBIM KBAaHTOBBIM YHCIIOM
n=2 ¥ opOUTATBHBIM YuCIOM =17

A)K B)L

b) L2, L3 L1, L2, L3

5. IIpy Kakux arperaTHbIX COCTOSHMSIX BEIIECTBA BO3MOXHO HPOBOJIUTH H3MEpPEHHE
PEHTTEHOBCKUX CIIEKTPOB MOIJIOIIEHUS?

A) Ipu 1r0661X B) Tonbko B TBEpIOM COCTOSIHUU

b) OOs3arenbHo Hamuuue kpuctraumueckoil 1) Kuzakom u tBepaom
pELIEeTKH, HE 3aBHCHUMO OT arperaTHoro

COCTOSIHUS
6. Kakue cTpyKTypHbIe TapaMeTpbl HAIPSMYIO BIUSIOT HA HHTEHCUBHOCTh IIMKOB B CIIEKTpe
EXAFS?

A) Tun coceqHUX K MOTJIOMIAIOLIEMY aTOMOB B) KonuuecTtBo coceHuX aTOMOB

b) MexaromHubie pacCcTOSTHUS I') [Tapametp Jlebas-Bamnepa

7. Kak u3Mmenurcs monokeHue (HOTODIEKTPOHHOTO MUKA KpeMHHsS Si2p MpH OKHCICHHUU

kpemu#us 10 Si02?

A) CaBuHercss B CTOPOHY MeHbIIUX 3Hepruii B) [lonoxeHue nmuka He U3MEHHUTCS

CBSI3H

b) CnBunercs B cropony Oonbmux sHepruéi [) [luk pasgenutcs Ha 2 OTHACIBHO CTOSIIUX

CBSI3H MUKa
8. Uro sBsIeTCSl HCTOYHUKOM KOHTPAcTa B PEHTI€HOBCKON BU3YyalIU3aluu?
A) IInoTHOCTH BelecTBa B) [lokazaTens npenomiieHus
b) Tommuuna obpa3ua I') Bce nepeunciiennoe

9. Ha Tonmorpamme Bunna nuaus. Yto 3107

A) Iucnokanus B) Bce nepeuncnentoe

b) Llapanuna noBepxHOCTH

10. Br16epuTe npocTpaHCTBEHHBIE IPYIIIBI, B KOTOPBIX MOXKET 3aKpUCTAJIIN30BaThCS OEJIOK:
A) P4:212; I') F23

b) R-3 ) Cc

B) Pbca E) 1-4m2
11. Kakue 3a1aun Heb3s pelInTh MOPOIIKOBOM qudpakuueii?

A) Pemienue cTpyKTyphl COEIMHEHUS B) Ilonyuenue wundpopmanuu 00 aToMmax,

ABIAOIIUXCA COCECOAsIMU B HepHO)II/I‘IeCKOﬁ
Tadmie



b) Omnpenenenue nokanbHOro OKpyx)eHus [) [lomydenue pacnpenenacHus: KpUCcTaUTUTOB

KOHKPETHOT'O aToMa 0 pa3mMepam
12. Kakyro QyHKIUIO BBIIOTHSIET BTOPOU OJIOK IIeNeil B TPEXIEIeBOH cXeMe KOTMMALUHU?
A) OrpanuveHue pa3MepoB Imy4ka B) YMenbienue s dexra paccesHus Ha
MPEIbIAYIIUX ONTUYECKUX AIEMEHTaX
b) 3amuTa OT pagnaHOHHBIX I') Bce BhlIenepeuncieHnoe

MOBPEXKACHUM 00pasiia

13. Yewm nmonmaucnepcHas CUCTEMa B paCTBOPE OTIMUYAETCS OT MOHOIUCIIEPCHOM?
A) CocTouT U3 HECKOJIBKUX MOJIEKYJI B) Cocrout 13 aTOMOB pa3IMYHOIO TUIIA

b) Cocrout 13 MOJIEKYI pa3InYHOro THIIA I') 3meHsieT CBOE COCTOSIHUE C TCUCHHE
BpEMEHU

14.  Kakoit MeTOoJ] He TIOJIXOIUT JUIsl CHU)KCHUS BIIMSHUS pPaIMAIlIOHHBIX TOBPEXKICHUIA HA
UTOTOBYIO KapTHHY MYPP?

A) Co3aHue MOCTOSIHHOTO MTPOTOKa oOpasia  B) YMeHbIlleHHue BpeMEHH SKCIIO3UITUU
yepe3 00JacTh BO3/IEUCTBUS TyUYKOM

b) YMeHblIeHe MHTEHCUBHOCTH ITy4Ka I') YMeHblIeHUE KOJTMYECTBa 00pasiia
15. Acumnrornyeckoe noseaenue MYPP s minockoit yactuisl uMeet Bu | ~ 1/qP, rae P
paBHO:

A)l B)3

b) 2 r4
16.  I'myOwmna BIXOa (DIIyOPECIEHTHOTO U3TYYEHHUS OT MPUMECHBIX aTOMOB B 00pasiie
OTIpeIeNIseTCs:

A) sHepruel majaroIero Ha oopaser B) Tunom xumudeckoi cBsizu

W3ITy4eHus

b) sueprueit guryopeciieHTHOTO U3 TydeHUs I') TumoM KpucTaTTMYECKOM pereTKu
17.  W3nydeHue oT ABYX UCTOYHHKOB HA3bIBAETCS KOT€PEHTHBIM, €CIIU:

A) OHO MOHOXPOMATHYHO U UMEET OJIHY JUTMHY B) cpenHee mpousBeneHre aMILTUTY/ 1l BOJH

BOJIHBI OTJIUYHO OT HYJS

b) pasHocTh (ha3 He 3aBHCUT OT BpeMeHU I') nabmroaetcs uHTEphEPEHIINOHHAS
KapTUHA B HHTCHCUBHOCTH U3ITy4CHUS

ITpumepsl 3a1a4:

1) PaccumTath paguyc MoBOpoOTa YaCTHIIBI C 33JaAHHOW SHEPTHUeil B MArHUTHOM TI0JI€ JAUTIONS.
(Hampumep, E=3 mB, B=0.68 Tx.).

2) PaccunTaiiTe MaKCUMAaJIbHBIH MOJHBIA TOTOK (OTOHOB TaMMa U3JTy4eHHS MOMAIA0INX B
JIETEKTOP €CJIM, CEYEHHE Iydka Ha MaTrpule JAeTekropa cocraBiser 7x0.5 wmm,
npumensitorest 2D gerekTop ¢ nukceneM 55x55 MKM, MakCUMalIbHBIM MOTOK ()OTOHOB B
mukcens coctasnser 10° por/cex.




3) [ana yrioBasi 3aBUCUMOCTb HHTCHCUBHOCTU TU(PPAKIIMOHHOTO OTPAXECHHUS, COJIEpIKAIIas
IBa NU(PAKIMOHHBIX MHUKA - OT CJIOS M MOIJIOKKH, a TaKkke Habop OCHUIUIALHUM.
Onpenenuth napaMeTp KPUCTALTMYECKON PEIIETKH CJI0S ¥ €T0 TOJIIMHY, €CJIH U3BECTHO,
YTO OH BbIpallleH Ha momIoxkke kpemHus opueHtanuu (001). [Ipu wuccnenoBanuu
HCII0JIB30BAJIOCh U3JIyYEHHUE C JJIMHOM BOJIHBI | AHrcTpeMm.

4) JlyivHa TIOTJIONMICHHWS PEHTICHOBCKOro wu3nydeHuss ¢ sHeprueir 10000 sB B ¢osbre
monubaena cocrasiser 11.4 mxm. Kakasg wacte u3nmydeHus mnorjomaercss B (ojbre
MoaIuOaeHa TOMNHOMN 22.4 MKM?

5) Pacder MakcHMabHOM UTMHBI BOJIHBI [T BO30YKICHHS 1S COCTOSTHHUSI yIiiepo/a.

6) Ha kakux »SHEprusx PEHTICHOBCKOIO W3JIYUYCHHS MOXHO IIOJy4UTh Pa3HOCTHOEC
M300paKeHHs HOACOepKAILEero BeuecTpa?

7) YacTp KpUCTasia OTpa)kaeT K MCHBIIIUM 3HaYCHUSIM OparroBckoro yria. Kak onpenennTs,
9TO Pa30pUEHTAIIVSI WU YBEITUYCHHBIN MEPUOJT PEIIETKH?

8) Kakast BbIIICT TPYIINAa, €CIIU sl KPHCTAJUIa C MPOCTPAHCTBEHHOM rpymmoi Pccn caenatsb
nepeoOo3HaueHne Oa3MCHBIX BEKTOPOB Tak, 4To Bekropa D, €, a craporo 0Oasuca
COOTBETCTBYIOT BEKTOpaMm @, b, C HoBorO.

9) Ompenenure MapamMeTp pEIIETKH KyOHYECKOrO KpHUCTaia, €CJIM IPU H3MEPEHHH
nu(PaKIMOHHOM KapTHHEe Ha JiuHe BomHbl A=1 A, muk ¢ unpekcamu Mumnepa (4 3 0)
pacroJioxeH Ha yrie paccesaus 20=60°.

10) Boisenute dopmyny mis dopMm-pakTopa mojoi chepbl ¢ BHEHHUM pamuycom R1 u
BHYTPEHHUM paanycom R2.

11) PacueT 3HAUEHHUS KPUTHUYECKOTO yrja IMOJIHOTO BHEIIHErO OTPaKCHHUS MaTepuaia IMpu
3aJJaHHBIX MapaMeTpax: MIOTHOCTh MaTepuaia U AJTUHA BOJHBI U3TyYEHUS.

12) BoiBenute Gopmyily Aisi KOTEPEHTHOrO TOTOKA IMPH JaHHOH CIEKTPaJbHOH SPKOCTH
MCTOYHHUKA, €CJIM JITMHA TOTIEPEYHON KOTEPEHTHOCTH CBSi3aHa C Pa3MepOM MCTOYHUKA W
cooTHoleHueM & = AR/W 1o BepTHKaIN U MO0 TOPU30HTAIIH.

IIpumepsbl OWJIeTOB (3aaHUIl, TECTOB M Jp. MAaT€pPHaJOB, UCIOJIb3YEMBIX JUIS MPOBEACHUS
3a4dera):
buier Ne 1
1. CuHXpOTpPOHHO-HEUTPOHHAs BU3YyaIHU3allUsl.
2. Anepuonuueckue Kpuctaibl. O0Imas Teopus NOKPHITUH.

buaer Ne 2
1. HecoBmecTHble KpucTauibl. Kak BBITTISAWT CcHOeKTp moBopoTHOTo MarHuTta? Kak
M3MEHUTCS CIEKTP MPU U3MEHEHUH SHEPTHH YCKOPUTENS, MOJsl B MarHuTe?
2. l3MeHeHHeE 3NEKTPOHHOW CTPYKTYPHI MPH MEPEX0/ie OT aTOMa K MOJIEKYJIe M TBEPAOMY TeIy.

4. Kputepun oneHMBaHUA

1. Ouenka «3a4TeH0» BBICTABIISAETCS CTYIAEHTY, KOTOPBIN

- IPOYHO YCBOWJI ITPEAYCMOTPEHHBIN MPOrPaMMHBIN MaTEpHal;

- IPaBUJILHO, apTyMEHTUPOBAHO OTBETUJI HA BCE BOIPOCHI, C IPUBEIECHUEM IIPUMEPOB;

- [TOKa3aJ TI1y00KHe cUCTEMaTU3UPOBAHHbIE 3HAHUS, BIAJICET IPUEMAMU PaCCyKICHUS U
COIIOCTABJIAET MAaTepUaj U3 Pa3HbIX UICTOYHUKOB: TEOPUIO CBA3BIBACT C IPAKTUKOM, IPYTUMHU
TEMaMH JTaHHOT'O Kypca, IPYTUX U3y4aeMbIX MIPEAMETOB

2. OueHka «He 3auTeHO» BricTaBisercs CTyIeHTY, KOTOpbIN He cripaBuics ¢ 50% Bonpocos
Ouiiera, B OTBETaX Ha JAPYyrue BOMPOCHI IONMYCTUI CylllecTBeHHbIe omnOku. He MoxkeT oTBETUTh



HAa JIONIOJTHUTENIbHBIE BOIIPOCHI, IPEITI0KEHHBIC TTPEToaBaTesieM, He 3HaeT OOJbIIeH YacTu
OCHOBHOTO COJIepaHus y4eOHOM mporpamMmbl AUCHUILTUHBL, JOMYCKaeT rpyOble OUTMOKHU B
(dhopMyITUPOBKaX OCHOBHBIX MTPHHIIUIIOB.

5. MeToauyeckue MaTepuaJbl, onpeaesioiue Npoueaypbl OleHMBAHUA 3HAHWH, YMEHHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

[Tpu npoBenenuu 3adyera oOydaroiemycs npeaoctaniserca 40 MUHYT Ha TOAroTOBKY. Ompoc
oOyyarorerocs 1o OuieTy Ha 3a4eTe He JI0JDKEH MPEBHIATh IBYX aCTPOHOMHUYECKHX YaCOB.
Bo Bpemst mpoBenieHus 3aueTa 00yJaromuecs MOTyT MOJIb30BaTHCS MPOTPaMMON JUCIUILTUHBL,
KOHCIIEKTaMU JICKIIHA, a TAKKe JTF000H CIPaBOYHON JTUTEPATYPOH.



