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l. HEJIM OCBOEHUSA JUCIUIIJIMHBI
Ienpto m3yueHuss AUCHUILUIMHBI «OCHOBBI PEHTIeHO()A30BOr0 aHalN3a» COCTOUT B TOM,
4T0OBI 03HAKOMHUTH MaruCTPaHTOB C OCHOBAMH B3aUMOJCHCTBUS U TU(PPAKIUN PEHTTCHOBCKUX JTy-
4eil, 3JIEKTPOHOB, HEUTPOHOB B KOHJICHCUPOBAHHBIX CPEax pa3jIMUHOIO CTPOEHUS U COCTaBa. JTU
METO/Ibl, XapaKTEPU3YIOIUEC MIHUPOKUM JUAla30HOM BapUaHTOB, IPUMEHSIOT Ui ONpPEAEICHUS
TUIIA CTPYKTYPBI, KAYECTBEHHOT'O U KOJIMYECTBEHHOTO (ha30BOr0 aHAIN3a, IUIOTHOCTH U CTPOCHHUS
Nne(eKTOB KPUCTALUTUNIECKOTO U aMOP(PHOTO CTPOCHHUSL.
3ajayamMu OCBOCHMS JUCIUIUIMHBI SABISETCS U3yYSHHE OCHOBHBIX METOJIOB AU(PAKIIMOHHO-
r0 MCCIIEOBAaHUS; IPUHLIUIIBI IeHCTBUS BaKHEHIINX GU3NUECKUX IPUOOPOB U METOJIOB B 00JacTH
JU(PPAKLUOHHOTO UCCIIEAOBAHMSL.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII MATHCTPATYPbI
JucuumnnHa «OCHOBBI PEHTI€HO(A30BOr0 aHANIM3a» BXOAUT B IMAKET IUCLMILIMH OJIoKa

b1.B.JIB.03.02, dopmupyromux ¢(yHAaMEeHTaIbHOE O0pa30BaHHWE MArucTpOB IO HAMpPaBICHHIO
03.04.02 Pwuzuka. [Ipoduns «Pusuka MOTYNPOBOAHUKOBY». B Tabn. 2.1 mpuBeaeHbl Ha3BaHUs
MPEIMETOB U Pa3JielioB, KOTOPbIe HEOOXOAUMO YCBOUTD I U3yYEHHUS AUCHUIUIMHBI « TepMoanHa-
MHKa KOHJACHCUPOBAHHBIX CPEI».

Juctumummaa «OCHOBBI peHTIeHO(a30BOT0 aHAINM3a SBIIICTCS OCHOBHOM TSI M3YUYCHHSI JIHC-
IUIITUH: «DU3MKH TOTYIPOBOIHUKOBY, «DHU3NKO-XMMUYECKHE OCHOBBI TEXHOJIOTHU MOJIYIIPOBO/I-
HUKOBBIX MaTepUaioBy», « PU3MKa MOTYMPOBOIHUKOBY, KOTOPHIE YUTAIOTCA MapaUIeIbHO WU T03-
Ke.

B Tabn. 2.1, 2.2 npuBeeHbl Ha3BaHUS NMPEAMETOB U Pa3/IEIOB, KOTOPbIe HEOOXOAMMO YCBO-
UTh JJIS1 U3YYEHUS AUCIUILTHHBI <O).

CBs3b AUCHUIIMHBI «DHU3HKA) ¢ NPeIIecTBYOIIMMHA JUCHUNIMHAMUA
U CPOKHU UX M3YUYEeHUs
Tao6auna 2.1

JIcuMIImHeL, IpeaecTByonme tucuuuiiie «OCHOBBI peHTTeHO()a30BOr0 aHaIN3a»
1 | By3oBckuil kypc ¢pusuku
2 | By3oBckuit MaremMaTuku

CBs3b JUCHUILTHHBI «OCHOBBI pel—lTl"eHO(l)a:iOBOFO AHAJIU3a»

CO CMEKHBIMU JUCHUIIJIMHAMHA Tabauna 2.2

Jucuunnmza Pa3nensl, 3HaHHE KOTOPHIX HEOOXOIMMO NMPU U3YUYEHUH JTUCIUILIMHBI

®duznka OcHOBHBIE NIOCTYJIATHI U MOJIO0XKEHUS KBAHTOBOW TEOPUHN; TYHHEJIBHBIN

KOHJEHCUPOBAHHOTO | 3peKT; CTpoeHre aToMa U CBS3b C MEPUOJUYECKON cHCTEeMOM 3iie-

COCTOSIHUS MEHTOB MeHieneeBa; BBICOKOTEMIIEPATYPHAsl CBEPXIIPOBOAUMOCTD U
IIPOCTENIINE YCTPONCTBA HA €€ OCHOBE

Teoperuueckre OCHOBBI (PU3MKH MOTYNPOBOAHUKOB, KBAHTOBBIE 00b-

dusnka SACHCHHUA BCCX INPOLCCCOB MPOUCXOMAAIINX B HUX IPHU BHCHIHHUX BO3-

MOJIyIPOBOJIHUKOB neiictBusx. Knaccugukaiyst TBepAbIX Tel Ha METAUIbI, MOIYIIPOBOJI-

HUKW U JUBJICKTPUKH; OCHOBHBIC JJICKTPUYCCKUEC, MArHUTHBIC U OIITH-
YeCKHEe CBOMCTBA TBECPABIX TCJI, MCXaHU3MbI IPOTCKaHUA TOKAKO

Du3nko-XxuMHYeCKre
OCHOBBI TEXHOJIOTHH
MOJTYTPOBOTHUKOBBIX
MarepuasioB. MeTo bl
KOHTPOJIS [MapaMeTpOB
MOJYIPOBOTHUKOBBIX

MGTO)II)I BKCI'IepI/IMeHTaJ'IBHOFO nonyqum[ U HCCICOOBAHUA Hapa-
METPOB M XapaKTePUCTUK MaTepUaoB, TBEPAOTEIbHON, HAHOXJIEK-
TPOHUKU. TEXHOJOTHS M3TOTOBJCHUS DJIEMEHTOB 3JIEKTPOHHOH TeX-
HUKUA. OCHOBHBIE TEHIACHUMHU Pa3BUTHS AJIEKTPOHHONW KOMITOHEHTHOM
0a3nl




MaTepUajoB

3.

PE3YJBTATBI OCBOEHUsA JUCHUIIJIMHbI «OCHOBbI PEHTI'EHO-
DA30BOI'O AHAJIU3A»
[Tponiecc u3yueHUs: MUCIUIUTMHBI HAMIPABJICH HA (GOPMHUPOBAHUE SJIEMEHTOB CIICIYIOIIUX KOM-

nereHui B coorBeTcTBUM ¢ @I'OC BO 1o jaHHOMY HanpaBJICHUIO:

Taoauna 3.1.
Kon WNHpukaTop AOCTHKEHUS B pe3ynbrare 0CBOCHUS NUCLUILUIMHBI
komme- | HaummenoBanue KOMIIETEHIIUU oOyuJarouics
TEHLIUU KOMIIETCHIIUHN | (3aKpenjieHHbll 3a OUcyu-
NIUHOUL)
VK-1 CucremHoe u N1Kyk1.1 Cnocoben npu- 3HaeT: OCHOBHBbIC (DM3UYECCKUE SBICHUS

KPUTHUYECKOE
MBIIICHHE.

Cnocoben ocy-
IIECTBIIATD KpH-

TUYECKHH aHa-
nu3  mpobieM-
HBIX CHUTyalui

Ha OCHOBE CH-
CTEMHOI'O IIOJI-
Xo/la, BbIpada-
TBIBaTh CTpare-
THIO JIEHCTBUM

MEHATb PacyeTHO-
TEOPETHYECKUE METO]IbI
JUISL N3y4YEHUSI CBOMCTB Be-
LIECTB U MPOLIECCOB C UX
Y4YaCTHUEM C MCIOJIb30BaHU-
€M COBPEMEHHOM BBIYUCIIN-
TCIbHON TEXHHKH;

U OCHOBHBIE 3aKOHBI (PM3UKU MpPUMEHSsIe-
MbIe B METOJaxX U AU(paKkHMOHHOTO HC-
CIIEIOBAHMsI; TPAHUIIBI MX MPUMEHHUMO-
CTH; OCHOBHBIC 3aKOHBI (PU3UKHU MpUMe-
HSIEMbI€ B METOJIaX AU(PPAKIIIOHHOTO UC-
CIIEIOBAHMsI; TPAHUIIBI MX MPUMEHHUMO-
CTH;

OCHOBHBIC ()M3HUYECKHUE CBOWCTBA U (U-
3MYE€CKHE KOHCTAHTBI B METOJaxX JH-
(bpakIIMOHHOTO MCCIIEIOBAHMS, UX OTpe-
JIeJICHUE, CMBICII, U CIMHHIIBI UX U3MEpe-
HUS;

YMeeT: BBINONHATH OCHOBHBIE XMMHUYE-
CKHE OTepaIliu; UCTI0Ib30BaTh OCHOBHBIE
(dbu3uvecKkue 3aKOHBI, TEPMOJMHAMHYE-
CKH€ CIpaBOYHBIC JaHHBIE M KOJHYE-
CTBEHHBIE COOTHOIICHHS XUMUH JJISI pe-
mIeHUsT TPOo(eCcCHOHANBHBIX 3aj1a4y; Mpo-
THO3WPOBATh BIMSHHUE PA3THYHBIX (HaK-
TOPOB Ha PaBHOBECHE B XMMHUYECKUX pe-
aKIMAX; OMPEEIATh XapaKTep ABUKECHUS
KUJKOCTEH U Ta30B, OCHOBHBIE XapaKTe-
PUCTUKH MPOILIECCOB TEIUIO- M Maccole-
penayu, UCTOIKOBBIBATh CMBICT (pr3Uye-
CKUX SIBIIEHUH B 00IacTu AMQPpPAKIHOH-
HOTO WCCJICIOBAHMs; peuiaTh MpaKTHYe-
CKHe 3a7laud B 00s1acTu IU(paKIOHHBIX
WCCTIEOBAaHUN C WCIOJBb30BaHUEM ITyd-
KOB Pa3jInuyHON PUPOBI.

Baaneer: -HaBbIKaMU CaMOCTOSITEIIBHOU
paboThl ¢ yueOHOMN, HAYYHON U CIIPaBOY-
HOHW JIUTEPATypoOii; AenaTh 00o0Imaromue
BBIBOJIbI; HABBIKAMU 0€30IMacHOI pabOoThI
B XUMHYECKOW jaboparopuu U yMEHHS
o0paraTheCcsi ¢ XUMUYECKOU MOCYI0H, pe-
AKTHUBAMH, AJIEKTPHUYECKUMH MPUOOpaMH;




HAaBBIKAMHU DJKCIEPUMEHTAJIBHOIO OIIpe-
JICJICHUs] T1apaMeTPOB KPUCTAIUIMYECKON
PELIETKH METOJaMU PEHTTEHOCTPYKTYp-
HOTO U 3JIEKTPOHHOMUKPOCKOIIUYECKOTO
aHaIM3a; MPOBEICHUs KAa4eCTBEHHOIO U
KOJINYECTBEHHOT'O (pa30BOT0 aHAJIN3A.

npoaosikenue Tadaunpr 3.1.

Kon WNupukarop
komrie- | HammeHnoBanue TOCTHKCHHS B pe3syibraTe 0CBOCHUS TUCIUTITHHBI
TEHIIMUA | KOMIICTCHIIUU KOMIICTCHIHH oOyuyarommuics
(3axpennenHulll
30 OUCYUNJIUHOU)
IIK-1 | CnocoGHOCTB WK1 3HaeT: OCHOBHBIC (PU3UUCCKHE SIBJICHUS U 3aKO0-
CaMOCTOATENBHO | CriocOOEH BBIOMPATh | Hbl (pU3MKK TPUMEHSEMbIE B METOAX U [U-
CTaBUTE  KOH- | y ycronb30BaTh T€X- | (hpaKIMOHHOTO MCCIIEIOBAHMS; IPAHHIIBI HX
KPETHBIC 3aJauu
HUYECKHUE CPEJICTBA U | MPUMEHUMOCTH; OCHOBHBIE 3aKOHBI (DU3UKU
HAy4YHBIX  HC-

CIeAOBaHU B
obnactu pu3uku
U pemarbh uX C
MOMOIIBKD  CO-
BPEMEHHOHU  aIl-
rapaTyphbl u
nH(pOpMaLIMOH-
HBIX  TEXHOJIO-
TUH C UCIOJB30-
BaHUEM HOBEW-
IETO oTeue-
CTBEHHOT'O u
3apyOeKHOTO
OMbITa

METObI UCIIBITAHUI
JUTSL PEIICHUST UCCIIe-
JIOBaTEJIbCKUX 3aa4
(U3HKO-XUMUYECKON
HaIPaBJICHHOCTH, T10-
CTaBJIEHHBIX CII€I[Ha-
JINCTOM 00JIee BBICO-
KO KBaJu(UKaIIH,

IPUMEHSEMbIE B METOAAX AUPPAKIIMOHHOTO UC-
CJIEIOBaHMsI; TPAHULIBI UX TPUMEHUMOCTH; OC-
HOBHBIE ()M3UYECKHE CBOWCTBA U (PU3UUECKHE
KOHCTaHTBI B METOJIaX AU(PPaKIIMOHHOTO HCCIIe-
JIOBaHMSI, UX ONPEJIETICHUE, CMBICI, U €IMHULIBI
UX; OCHOBHbIE (PM3NYECKUE CBOMCTBA U (u3Hye-
CKH€ KOHCTAHTHI B METOAAX AU(PPAKIIMOHHOTO
HCCIIEIOBaHMS UX OTNpeieTICHUE, CMBICH, U €1~
HULbI UX U3MEPEHNUS; Ha3HAYEHUE UCCIIe10Ba-
TEJNbCKUX MPUOOPOB B 001acTH JUPPAKIIUOHHO-
IO UCCIIEJOBaHMsI; OCHOBHBIE (PU3UUYECKUE TEO-
puu B o0nactu AUPPaKIIMOHHOTO UCCIIEI0OBAHUS
MIO3BOJISIFOIINE OMKCATh SBJIEHUS B IPUPO/IE,
MMOHMMAaHME MPENIETIOB MPUMEHUMOCTH 3TUX
TEOpUH JJIsl PEeLLIEHUS] COBPEMEHHBIX U MEPCIIEK-
TUBHBIX TEXHOJIOIMYECKUX 3a/1a4;

YMeer: BBHINOJIHATH OCHOBHBIE XHUMHYECKHE
OTlepalliy; MCIIOIb30BaTh OCHOBHBIE (pu3Hue-
CKHe€ 3aKOHBI, TEPMOJMHAMHYECKHE CIIPABOYHbBIE
JTaHHbIE U KOJIMYECTBEHHBIE COOTHOILEHUS XH-
MUU JJIs pelieHus NpodecCHOHANbHBIX 3aj1ay;
MIPOTHO3UPOBATh BIMSIHUE PA3INYHbIX (PAKTOPOB
Ha paBHOBECHE B XMMHUYECKUX pEaKLHUsX; orpe-
JIeNIATh XapakTep IBUKEHHS XKUAKOCTEH M ra-
30B, OCHOBHBIE XapaKTEPUCTHKH IPOLECCOB
TEIVIO- W MAacCOIllepelaud, HCTOJIKOBBIBATH
CMBICT (UBMYECKUX SIBICHUNW B O0JIACTH M-
(paKIMOHHOTO MCCIIE0BAHUS; PEIIaTh MPAKTH-
YecKHe 3aJauu B 00acTu AU(PaKIMOHHBIX HC-
CIIEJOBaHUI C HCIOJb30BAaHUEM ITyYKOB pa3-
JMYHOHN NPUPOJBL.




Bianeet: -HaBBIKAMU CaMOCTOSITEIILHON pabo-
TBI C Y4eOHOM, HAyYHOW U CIIPAaBOYHOM JTUTEpa-
TypoH; Aenatb 0000IIao1Ie BEIBO/IbI; HABBIKA-
Mu 0e30omacHoi paboThl B XMMUYECKOH 1abopa-
TOPUU U YMEHUS 00palaThCsi C XUMUYECKON
IIOCYJI0H, PEaKTUBaMHU, SIEKTPUUECKUMU IIPU-
00paMu; HaBbIKAMU SKCIIEPUMEHTAILHOIO
OIlpeZeICHNUs TapaMeTPOB KPUCTAIIINYECKON
PELIETKH METOIaMU PEHTTEHOCTPYKTYPHOIO U
IJIEKTPOHHO-MUKPOCKOIIMYECKOTO AHATIN3A;
IIPOBEJICHHS KAYECTBEHHOT'O U KOJIUYECTBEHHO-
ro ¢a30BOro aHajiau3a

4. CTPYKTYPA JUCHHUIIVINHBI

Ta6nauuna 4.1
Bup1 yueOHOI paboThI Bcero vac/3au. en.
KonTakTHas padora (Bcero) 48/1,3
Jexuuu (JI) 32/0,9
[Mpaktrueckue 3austus (I13) 16/0,4
CamocTrosiTesibHAsi padoTa (Bcero) 60/1,7
[ToaroroBka K NpaKTHYECKUM 3aHATHSIM
KoHTpoIe caMoCTOSTENbHOM PaboTHI
Bun otuetHocTH 3auer
O0mas Tpy10éMKOCTh 108/3
5. COAEP)XAHUE JUCHUIIJIMHBI
Tabauna 5.1
= |3
~ | 5| 8
2| 5 | =
S © 9 3 3
PA3JEJBI JUCHUATIINHBI B CEMECTPE \:« =7 g p
=8B E |3
5| E7° |°
= 2 E
= | o
3 5
PA3EJI |. Moay.b 1. ®u3nyeckue 0CHOBBI 12 | 8 30 | 50
PEHTTEeHOCTPYKTYPHOI0 aHAIN3A
Tema 1.1. CraHOBIIEHME U TANbl Pa3BUTUS PEHTTEHOCTPYKTYPHOTO 2 2 6 10
ananu3a. OCHOBHBIC MOHATHUS (PU3UKU PEHTTC€HOBCKUX JTy4ei.
Tema 1.2. Ilpupona peHTreHoBCcKOro n3nyuenus. Ilpenomnenue 4 2 8 14
PEHTTEHOBCKUX JIy4eH U €ro MPaKTHIEeCKOE UCTIOIb30BaAHUE
Tewma 1.3. BzaumonelicTBue peHTT€HOBCKOTO U3IyYEHUs C BEIIECTBOM | 2 2 8 12




Tema 1.4. [Iudpakuus PCHTTEHOBCKHUX JIydel B KPUCTAILIAX 4 2 8 14

PA3JEJI Il. Moayasb 2. /Iu¢gpakuuoHHbIE METObI 20 | 8 30 | 58
HCC/IeI0BAHNS TBEPABIX TeJ

Tema 2.1. MeTo1b1 aHaJIM3a MOHOKPHUCTAIIJIOB 4 2 6 12
Tema 2.2. ITopolIKOBbIE METOJIbI 4 2 6 12
Tema 2.3. Merox @ypbe. DaeMeHTHI 001Iel Teopuu nudpakiuuy 1 6 2 6 14
IPUMEPbI HCCIEOBAHUS PEaNIbHBIX KPUCTAILIIOB

Tema 2.4. KauecTBeHHBIH (pa30BbIi aHAIN3 4 2 6 12
Tema 2.5. Heirpororpadus 2 - 6 8

HToro

32 | 8 60 | 108

5.2.JIeKIIMOHHBIE 3aHATHSA

Taoauna 5.1

Ne Howmep
n/m | JeKuuu

HanmeHoBaHue pa3jiesia ¥ TeMbl JUCITHIIHHBI

1 2

3

PA3JEJI 1. Moayab 1. ®u3uveckue 0CHOBbI PEHTT€HOCTPYKTYPHOI0 aHAJIN3a

1 1

Tema 1.1. Cmanoenenue u smanvipazeumus peHmeeHoCmpyKmypHo20 aHaiusad.
OcHosHble noHAmuUs PU3UKU PEeHMSeHOBCKUX TIyYell.

ITpupona peHTreHoBcKOrousydeHus. [Ipenomienne peHTreHOBCKUX JIydel U
€ro IpakTHYecKoe ucnonb3zoBanue. [lonspuzannsa peHTreHoBckuxayyeil. MH-
TEHCUBHOCTb PEHTI'€HOBCKOTO M3Iy4eHus (onpeneneHue). CruiomHon cnekTp
PEHTTEHOBCKOT'0 M3JIy4eHHs. DHEprus crekrpa. ['pannynas yacrora. Cnek-
TpaJibHast IUIOTHOCTh. PaKTOPBHI, BIAUAIOLINE HA UHTEHCUBHOCTD CILIOIIHOTIO
CIIEeKTpa. XapaKkTepucTudecKu crekrp. [lomydenne xapakTepucTUIEeCKOro u3-
ay4yeHus. 3akoH Mo3nu. IHTEeHCHBHOCTh XapaKTEPUCTHUECKOIO U3ITyUEHUsI.

Tewma 1.2. Ilpupooa penmeenosckoco uznyuenus. Ilpenomnenue penmeeHo8CKuUx
JIyueli u e2o0 npaKkmudeckoe UCnoib306aHue.

Bugasr B3aumopeiictBus. HexorepentHoe paccessnue. PentreHoBckas ¢oroo-
pecuennust. Poroaddexr. MexaHu3Mbl paccesHUs PEHTICHOBCKUX U IOTJIO-
mieHus JTydel. 3akoH ocnalleHus peHTIeHOBCKUX Jydyel. JInHelHsll, Macco-
BbIN, aTOMHBINA K03 GuienTs! ocnabdbnenus. Csa3p Mexay HUMHU. 4 Tlornormre-
HUE PEHTTeHOBCKUX Jy4yel. MaccoBblif KOA((GUIIMEHT MOTJIOIIEHus, ero pu3u-
YeCKUH CMBICI. 3aBUCUMOCTh MAaCCOBOTO HOTJIOIIEHHUS OT KOA(QHUIMEHTa I10-
PSIIKOBOTO HOMEpa dJIEMEHTa M JUIMHBI BoJHBL. Kpail (Ckadok) moriomeHus.
koa¢umeHToB Metoz sTaioHa. CTaHJAPTHOTO OJIOCkl PacueT mornomeHus.
Meton npumenmBanus. Boibop uznydenus. OuiabTpbl A7 pPEHTTE€HOBCKOTO
n3iydeHusi. U3noI0rn4ecKoe IeHCTBHE PEHTIEHOBCKOIO N3JIyYEHUSI.

Tewma 1.3. Bzaumooeticmsue penmeeno8cko2o uznyueHus ¢ seujecmaom. (2 da-
ca)

KorepenTHoe paccessHue peHTT€HOBCKUX Jy4eil - OCHOBAa PEHTT€HOCTPYKTYp-
Horo a”anu3a. 2/0,06 1/0,03 Paccesnue cBOOOAHBIM 351eKTpoHOM. PopMmyIia
Tomcona. [ToHsiTHe paccenBaromiei crmocOOHOCTH 00BEKTA.




Tema 1.4. Jugppaxyus PEHM2EeHOBCKUX JIyYell 8 KPUCMAILLAX

Merton Jlaya. Jlayarpamma u oOpaTHas pemrerka. JlayarpaMMbl Kak METOJT T'O-
HUOMET- pUYECKOr0 U3yUYEHHUsI HEOTPAHEHHBIX KPUCTAILIOB. PeHTreHorpaMMebl
BpalleHUs U KayaHusd. Bo3HUKHOBEHME CclI0€BbIX JUHUN. ClI0eBbIE JIMHUHU TEp-
BOT'0 U BTOPOTO poja. [I[puHIMITEI peHTreHroHHOMEeTpOoB. BelicenOeprosckue
paboTHI pa3BEepPTKH HYJICBOM M N-0# CIOEBBIX JTUHUH. [ToydyeHne HeMCKaKeH-
HOT'O M300paKeHUs TUIOCKOH oOpaTtHoii pemerku. Kamepa KOOP u pabora ¢
Hel

PA3JAEJIL Il. Moayas 2. JAu¢pakumoHHbIe METOAbI HCCJIET0BAHUSA TBEPABIX TeJl

7,8

Tewma 2.1. Memoow ananuza MOHOKpUCmaiios

JudpakToMeTpusi TEKCTYPHUPOBAHHBIX 00BbEKTOB. OTpe/ieieHne OpUeTUPOBKH
B CJIy4ae aKCHabHO-CUMMETPHYHON TeKCTYphI. MccaenoBanne OpueHTHPOBKU
KPUCTAIIJIOB B CITy4ae HEaKCHAIILHOM TeKCTyphl. [lomrocHBIe (QUTYPBHI.

9,10

Tewma 2.2. Ilopowkosvle memoowl

Pa3znosxeHnne 31eKTpOHHOM IIIIOTHOCTH B psaf DPypee. IIpoeknuu u ceuenus
3NEKTPOHHOMU IIOTHOCTU. [IpakTHuecKkne nprueMbsl CyMMUPOBaHUS OJTHO-,
JBYX- U TpeXMepHbIX psaoB Dypbe. PazoBas npodiaema. AMIUIUTYa U HHTEH-
CHUBHOCTb M3JIyU€HHMsI, PACCESTHHOTO ITPOU3BOJIBHON HAa 0OBEKTE C CTPYKTYPOH.
untepdepenmn. CpenHee 3HaYCHUE HHTEHCUBHOCTH U ()YHKIIMU HHTEpde-
peHuuy. MeanbHble CTPYKTYPHBIE MOTUBBI M CTPYKTYPa KPUCTAJLIIOB. U3JTyde-
HUS Ha KOHEYHBIX (hOpMBL. 00bekTax. Audpakius HeyrnmopsI0ueHHbBIX pealb-
HbIX [Iudpakuus oqHOopoaHbIX DaKTOp HA CMEIIAHHO CIOMHBIX KpUCTasIaX.
Pasznuanbie BUABI CTPYKTYpPHBIX HECOBEPILIEHCTB U MX OTpaKeHHE B Audpax-
1un. MHTeHCuBHOCTD 11 (y3HOrO paccesiHUs Ha HECOBEPILIEHHBIX KPUCTAI-
nax. TerioBoe ABMKEHHE aTOMOB B KPUCTAJIaX U €T0 BIMSHHUE Ha TU(pPaK-
uto. TeroBoe nugdy3Hoe paccessHue. DKCIepUMEHTAIbHbIE TPUEMBI OTIpe-
JIEJIEHUS XapaKTepUCTUUECKOI TeMIepaTypbl AMPPaKIIMOHHBIMA METOIaMHU.
Judpakius u3rydyeHust Ha KpUCTaJlIax ¢ OYeHb MaJCHbKUMHU Pa3MepaMu.
Popmyana [leppepa aiis pacuera KpUCTAILIOB.

11-13

Tema 2.3. Memoo @ypve. Dnemenmul 0bweli meopuu Ou@dpaxyuu u npumepul
UCCIe008AHUS PEANbHBIX KPUCATNO8

KauectBennsiit pazosbiif ananuz. Kaproreka JCPDS. Meto/ibl KondyecTBeH-
Horo (a3zoBoro ananu3a. Kaproreka UyBCcTBUTEIBHOCTD (PA30BOT0 aHAIN3A.

14,15

Tema 2.4. Kauecmeennwiii ghazoswiil ananus.

OcoOeHHOCTH paccesHUs HEUTPOHOB KpuctaiaMu. KoHCTpyKuust HEUTPOH-
Horo audpakrometpa. [TonyueHre HeHTPOHOTpaMM U OCHOBHBIE 00JIACTH
npuMeHeHus HelTpoHorpaduu. CTpyKTypHasi U MarHUTHas HEUTpoHTpaduu.

16

Tema 2.5. Heiimponoepagus

[Ipenomnenre peHTreHOBCKHUX JIy4Yel U €ro MPaKkTUYEeCKOE UCITOIb30BaHuUE.
ITonsipu3anus peHTTeHOBCKUX Jy4eil. IHTEHCUBHOCTbh pEHTT€HOBCKOT'O U3Jy-
yeHus (onpeneneHue). CIUIONTHON CIIEKTP PEHTIEHOBCKOTO U3JIyYeHHS. JHEp-
rusi cnekrpa. ['pannynas yactora. CniekTpasibHas INOTHOCTh. DakTopsl, BiK-
SIOIIME HA HHTEHCUBHOCTD CIUIOIIHOTO CIEKTpa. XapaKTEePUCTUUECKUI CIIEKTP.
[TonyuyeHue xapakTepucTUUECKOro u3ayueHus. 3akoH Mo3nu. IHTeHCUBHOCTh
XapaKTEePUCTUYECKOTO U3JIYUEHHS.

Oo01ree yucao yacos 16




Taoauua 5.2

Ne Homep | HaumeHoBaHMe pa3/jiesia U TeMbl JHCHHILIAHBI
n/n | 3aHATUA
1 2 3

PA3JIEJ 1. Mo

AYyJIb 1. ®u3nyeckne OCHOBLI PEHTICHOCTPYKTYPHOI'0 aHAJIU3Aa

1

1

Tema 1.1. Cmanoenenue u smanvipazgumus peHmeeHoCmpyKmypHo20 aHaIu3d.
Ocnognbie nowsimusi puzuxu penmeeHogckux ayyetl. (2 gaca)
CTpyKTYpHBIC UCCIICIOBAHNSI MEKPOIIOPOIIIKOB PEHTTEHOBCKUM ITYYKOM

2,3

Tewma 1.2. Ilpupooa penmeenosckoco uznyuenus. Ilpenomnenue penmeeHo8CKuUx
JIyyell u e2o npakmuyeckoe Ucnonvzoearue. (2 yaca)
®a30BbI€ UCCIIEOBAHKS MUKPOMOPOIIKOB PEHTTEHOBCKUM ITYYKOM

Tema 1.3. Bzaumooeticmsue penmeeno8ckoco uziyueHus ¢ seujecmaom. (2 da-
ca)

Omnpenenenre METPOIOrHUYECKUX MapaMeTPOB PACTPOBOIO ANEKTPOHHOTO MUK-
pockora

5,6

Tewma 1.4. Juppaxyus PEeHmMeeHOB8CKUX yyell 8 Kpucmainnax (2 yaca)
MHUKpPOpPEHTI€HOBCKUI aHAIU3 COCTaBa CILIABOB

MHNPOJOJI’)KEHHUE Ta6auua 5.2

PA3JEJI |l. Moayas 2. JdudpakumoHHbIE METOAbI HCCJIET0BAHUS TBEPABIX TeJ

7,8 Tema 2.1. Memoow ananusa moHokpucmannos (2 4aca)
AHaJIN3 MOHOKPHCTAJLJIOB.
9,10 Tewma 2.2. Ilopowkosvle memoowvl
AHanm3 MopoIKOBBIMH MeToaMu (2 Jaca)
11-13 | Tema 2.3. Memoo @ypwe. Dnemenmol 00wel meopuu OUGPaAKyUU u npumMepol
UCCNe008aHUs peanbHbIX Kpucmannos (2 yaca)
HccenenoBanusi peasibHbIX KPUCTAJLIOB
14,15 | Tema 2.4. Kauecmeenuwiii pazoswiii anaus. (2 yaca)
KauectBeHHbll (ha30BbIi aHAIH3
16 Tema 2.5. Heiimponocpagus

Hetiponorpadus

O01ree yncao 4acos 32

6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
HNHpopMalinoHHO-TeIeKOMMYHHUKAIIMOHHBIE pecypchl ceTH «HTepHeT»

+ Oo0pazoBatenbHblil nopran ®I'bOY BO «MI'TY» [Onextponnsiii pecypce]: Pexum nocry-

na: https://mkgtu ru/
Odummaneusiii caifT [paButenscTBa Poccuiickoii @enepanmu. [ DIeKTpOHHBIN pecypc]:
Pexxum noctyna: http://www.government.ru

+ MudopmarmonHo-npaBoBoii noprai «["apant» [DnekTpoHHBIN pecypc]: Pexum nocryna:

http://www.garant.ru/

+ Hayunas snextponnas 6ubnuorexka Www.eLEBRARY.RU - Pexxum no-

cryna: http://elibrarv.ru/

7. YYEBHO-METO/IMYECKOE OBECIIEYUEHUE CAMOCTOSATEJIBHOM

PABOTBI CTYAEHTOB. OHEHOYHBIE CPEJCTBA JUIsI TEKYHIEI'O
KOHTPOJIA YCIIEBAEMOCTH, TIPOME)KYTOYHOU ATTECTALIUN
IO UTOI'AM OCBOEHMSA JUCHHUITVINHbI


https://mkgtu.ru/
http://www.government.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://elibrary.ru/

HexoTopbie TEMBI BBIHOCITCS Ha CaMOCTOATENbHOE H3ydeHUe. M3yueHue 3Tux BONPOCOB
BO3MOKHO C MCIOJIb30BAaHUEM 3JIEKTPOHHBIN KypC IHUCLUMIUIMHBI, HAIMCAHHOIO CaMUM aBTOPOM

(A.X Marwues).
[lepedeHb TeM, BBIHOCHMBIi JUIsSi CAMOCTOSITENILHOM PabOTHI MpeaCcTaBiieH B Tabmuie 7.1.

7.1. Ilnan camocCTOSITeIbHOI PadoThI CTY1€HTOB

Bun Konmnue-
Ne Tema CaMOCTOSATEIbHOM CTBO
paboThI 9acoB
CTaHOBIICHHE U ATaIlbl Pa3BUTHUS Hamnucanue koHcrnekra 4
PEHTIE€HOCTPYKTYpHOIO aHanu3a. | CrekTpajabHas IJIOTHOCTh. DaKTOPhI, BIUSIO- 4

1 | OcHoBHbIE NOHATUSA (PUZUKU PEHT- | [I[F€ HA MHTEHCUBHOCTD CIUIOIIHOTO CIIEKTpa.
reHOBCKUX aydei. IIpupona pent- | Xapakrepuctuueckuit criektp. [lonyyenue

TE€HOBCKOro u3inyyenus. IIpenom- XapaKTePUCTHUUECKOT0 U3TyYeHUsI. 3aKOH
JIEHUE PEHTIEHOBCKUX JIydel U ero| Mosiu. IHTCHCUBHOCTD XapaKTEePUCTHIECKO-
IIPAKTUYECKOE UCIOIb30BAHUE. IO U3JIy4YEHUSI.
B3anmoaenicTBre peHTIeHOBCKOro |Hamucanue KOHCIeKTa 4
2 [M3IIy4EHHUs C BEIIECTBOM Pacuet k03¢ umeHToB noriomeHus. Meros

HTajoHa. MeTo]] cTaHAapTHOTO NPUMELINBa-
Husi. Bei6op nznydenus. @uibTpbl AISPEHT-
reHOBCKOTO M3y4yeHus. DU3nonoruyeckoe
NelicTBUE PEHTTEHOBCKOTO M3JIyUeHHsI
Jlndpaxus peHTT€HOBCKUX JTydei Harnncanne koHcniekra 4
3 [B KpucTayuiax ['eoMeTpHUueCcKOE TOJIKOBAaHHUE YCIIOBUM UH-
repdepeHIInu ¢ TOMOIIbI0 0OpaTHOM pemieT-
k1. OOpaTHas peleTKa Kak 1noyue uHrepde-
peHImoHHbIX QyHKIuA. Chepa DBanbaa
[IpencraBieHre MOHO-,[TOJUKPUC-TAJUIOB U
TEKCTYp B 0OpaTHOM IPOCTPAHCTBE U BUIUX
peHTreHorpamm. Kunemarnueckoe v JUHaMU-
YecKoe MPUOIMKEHHUS B TEOPUH TUPPAKLIUH.
4 Metoabl aHAIM3a MOHOKPUCTAJIJIOB Hanucanue koHcniekTa 4
[losryueHre HEMCKaXEHHOTO N300paXeHUs
r1ockoil oOpartHoii pemerku. Kamepa KOOP
1 paboTa ¢ Hell.

7.2. MeToau4eckue yKa3aHusl 110 OPraHU3aliHl CAMOCTOSATEIbHOI padoThl CTY1eHTOB

CtyzaeHT, UCTIONB3Ys dIEKTPOHHOE yueOHOe TocoOue, a TakKe By30BCKUN yueOHHK mo More-
KyJSIpHOUW (U3HKE U TEPMOJIMHAMHUKE MU3y9aeT JaHHBIA MaTeprajl U COCTABJISET KOHCIIEKT KOHCITEK-
THI B IOMAILIHUX YCJIOBHUSX.

7.3. KoHTpOJIb 0CBOEHMSI KOMIIETEHIIUI

Tabnwma 7.2
Ne Bun xontposs KoHnTponupyemsle TeMbI (pa3aesnsl) Komnerennuu,
o\ KOMIIOHEHTBI KOTOPBIX

KOHTPOJIMPYIOTCS




1 IIpoBepka PA3JIEJI 1. Moayns 1. VK1, IIK-1
KOHCIIEKTOB
2 IIpoBepka PA3JIEJI Il. Monynsb 2. VK1, IIK-1
KOHCIIEKTOB

8. ®OH/JI OHEHOYHBIX CPEJACTB

8.1. TecTnl AJISl MMPOBEACHUS TEKYIIEro KOHTPOJIA

1. PentrenoBckuii qudpakromerp JIPD cocTOUT U3 CIEAYIONIMX OCHOBHBIX Y3JIOB:
A) ornepaTUBHBIN CTOJ € MyJIBTOM YIIPaBJICHHUS, PEHTT€HOBCKasi TPYOKa B 3aIIUTHOM KOXYXe€,
BBICOKOBOJITHBIN TpaHchopmaTop, kamepa PKCO Ha onepatuBHOM cTose, kaccera ajsi GOTOIIeH-

KU, OTJICIIbHO CTOSLINI OJIOK 37eKTPOHUKU;

b) onepatuBHBI CTOJ C MyJIBTOM YIIPaBJIEHUS, PEHTT€HOBCKas TpyOKa B 3alllUTHOM KOXYXe€,
BBICOKOBOJIBTHBIN TpaHchopMmaTop, kamepa PKCO Ha onepatuBHOM cTose, kaccera aisi GOTOIIICH-
KU;

B) onepaTuBHBII CTOJ C MyJIBTOM YIIPaBJICHUS, PEHTT€HOBCKAas TPyOKa B 3alIUTHOM KOXKYXe,
BBICOKOBOJIBTHBIN TpaHC(HOpPMATOP, TOHKOMETP, CYETYMK KBAHTOB, OTJEJIBHO CTOSIIHHI OJIOK 3J1eK-
TPOHUKHU;

') onepaTUBHBIN CTOJ C MyJIHTOM YIIPaBJICHUS, PEHTT€HOBCKas TpyOKa B 3allIUTHOM KOXYXe,
BBICOKOBOJIBTHBIM TpaHC(HOPMATOP, TOHUOMETP, CUETYUK KBAHTOB, OT/IEIBHO CTOSIINHI OJIOK dJIeK-
TPOHUKH, KOMIIBIOTED;

2. OOs3aTeNbHBIMU ICTAISIMU PEHTTEHOBCKOM TPYOKH SIBIISIOTCS:

A) [IBa 3JIEKTpO/a, OTKa4aHHas BHICOKOBAKyyMHas! CTEKIISTHHASA K0J10a, (POKYCHUPYIOIIHIA
KOJIMayek, OepuiIeBoe OKOLIKO A Belmycka P/I 3amuTHbIN nunuHap,

b) nBa snexTposaa, oTkauaHHas BHICOKOBAKYYMHAas CTEKJISIHHASI KOJ10a, (POKYCUPYIOIIMMA KOJI-
nayek, OepuiIMeBoe OKOIIKO s Blycka P/l 3aluTHBIN HUIMHADP, CUCTEMa BOJITHOTOOXIIaXKIe-
HUS,

B) Tpu anekTposa, OTKayaHHas BBICOKOBAKyyMHas CTEKJITHHAs Kos0a, (hOKyCHUpYIOLIHiA
KOJINAYeK, 3alUTHBIN [UIXH]IP, 3aIIUTHBIA KOXKYX, CUCTEMA OXJIAXACHUS, KOJUIUMATOP;

') nBa snekTposa, OTKa4aHHas BBICOKOBAKyyMHas CTEKJISTHHAsA Kosi0a, (POKYCUPYIOIIMIA KOJI-
nauek, OepuiImeBoe OKOIIKO s Bhliycka PJI 3alUTHBIN HWIMHAP, CUCTEMA OXJIAXIEHUs, KOJIJIH-
MaTop;

3. PeHTreHoBckoe u3Iy4yeHHE 3aHUMAET AUAMa30H JJIMH BOJIH:

A) OT COTEH J0 NECATUTBICAYHBIX J0JIE MUKPOHA;

b) oT HECKOJIBKUX COTEH 710 JECSATUTBICSYHBIX J0JIed A;

B) OT ThICAY 10 €IUHUL] HAHOMETPOB;

I') cpa3y nocine ynbrpaduonera;

4. Ilpu NpOHUKHOBEHUH NIEKTPOHA B BELIECTBO aHOJIa €r0 KNHETUYECKasi SJHEPTUs paccen-
BaeTCs B PE3YJIbTAaTE CIEAYIOLUIUX MTPOLECCOB:

A) CTOJKHOBEHHS C aTOMaMH U MOHU3AIIUM UM BHEIIHUX 3JIEKTPOHHBIX 000JI0YEK;

B) pe3koro TopMokeHUS B 3JEKTPOCTATHUECKOM IOJI€ 3JIEKTPOHHBIX 000J04YEK aTOMOB Be-
IECTBA aHOJIA;

B) wMOHM3aUMU 3JIEKTPOHHBIX 000JI0YEK, OJIM3KHX K S/APY;

') Bcex BbllIenepeYnCICHHBIX (HO HOHU3AlMs 000JI04€eK, OJIM3KUX K SIpY, HAUMHAETCS C JI0-
CTHKEHUEM HEKOTOPOTO HAIPsDKEHUS Ha TPYOKe);

5. CymecTBoBaHHE KOPOTKOBOIHOBOM IpaHullbl criekTpa PJI cBsI3aHO ¢ TeM, 4TO SHEPTHS
n3iygaemoro kBanra PJI

A) He MOXeT ObITh MEHBIIIE SHEPTUU JIEKTPOHA, MOJUIETAIOLIETO K aHOY;

b) He MOXkeT mpeBbIIaTh SHEPTUIO JEKTPOHA, MOAJIETAIOUIET0 K KaTOy;

B) He 3aBUCUT OT PHEPIUH JIEKTPOHA, MOJIETAIOLIETO K aHOY;

I') He moxxeT npeBbitiath 3HaueHue eU (U - HanpsbkeHue Ha TpYyOKe);

6. BO3HHMKHOBEHHE XapaKTEPUCTUUECKOTO CIEKTPa Ha (JOHE CIUIOIIHOTO CBSA3aHO

A) C HarpeBOM aHOJA;
B) ¢ cymecTBoBanuem Hanbosiee BEpOSITHBIX MPOLIECCOB TOPMOKEHHUS IIEKTPOHOB B Bellle-
CTBE aHO/a;



B) ¢ HauaIOM MOHHU3AIUH JIEKTPOHAMHU BHYTPEHHUX 000JI0YEK aTOMOB aHO/A MPHU JTOCTH-

YKEHUU HEKOTOPOTO HANpsHKEeHUs Ha TpyOKe;

Tpa

MOIi;

') c Ha4yaoM peHTTeHOBCKOM (POTOIMUCCHH;

7. K-a cepus conepxut 2 TMHUM (sBIsAETCS 1y0JIE€TOM) IOTOMY, UTO

A) cymecTByeT ToJbKO 2 L-ypoBHs u 1 K-ypoBeHb;

b) ona aBnsiercs HanbOosiee KOPOTKOBOJIHOBOM ¥ MHTEHCUBHOM;

B) tpetwmii mepexon ¢ L na K 3anpenien npasuiamu otoopa;

I') ocTanpHbIE IMHUM TPOCTO MAJI0O HHTEHCUBHBI U TOHYT B (DOHE (B CILIOIIHOM CIIEKTPE);
8. OTHOCUTENIbHAsI UHTEHCUBHOCTD JIMHUM XapaKTEepUCTUUYECKOIO CIIEKTpa ONpeAesseTcs
A) BEpOATHOCTBHIO NIEPEXOJIOB B BEILIECTBE aHOJIA C OJTHOTO YPOBHsI Ha IPYIOH;

b) pazHocThio 3HEpruil ypoBHEH, MeXy KOTOPBIMH OCYIIECTBIISIETCS IEPEXOLL;

B) BbIOOPOM PEHTI€HOBCKOIO anmnapara;

I') BBIOOpOM M3ITydeHHs (PEHTICHOBCKON TPYOKH);

9. JIIuHBI BOJIH XapaKTEPUCTHUUECKOIO CIIEKTPA 3aBUCST OT

A) BEIUYMHBI, I0JJaBAEMOI0 Ha PEHTI€HOBCKYIO TPYOKY HalpsyKEeHUS;

b) BenuuuHbI TOKA, MPOTEKAIOIIETO YEPE3 PEHTTE€HOBCKYIO TPYOKY;

B) mnopsakoBoro HoMepa (B Tabmuiie MeHeneeBa) BeiecTBa aHoAa;

') Bcex mepeunciieHHBIX BhIIIE (haKTOPOB;

10. JIunusamu K-cepHu HaspiBaroTcA

A) JHMHUU, KOTOpBIE MOIYyYalOTCs MPH NEepexo/ie NeKTpoHOB ¢ M-ypoBHs Ha K-ypoBeHs;
b) nunuM, BO3HUKAOIKE MIPH NIEPEX0/Ie INEKTPOHOB € BAJIEHTHBIX ypoBHEH Ha K-ypoBeHb;
B) nuHMH, KOTOpBIE NOIYYarOTCs IPU Iepexo/ie C BhIlenexamux yposHeid Ha K-ypoBeHs;
') nuauu, BO3HUKarOIIME pU BO30YykaeHuu L-ypoBHs;

11. TIpu BOZHUKHOBEHHMH XapaKTEPHUCTUUYECKOIO CIIEKTPA HHTEHCUBHOCTD CIJIOLIHOTO CIIEK-

A) octaercs 0e3 U3MECHCHMUS;

b)3zanynsercs;

B) yBenuumBaercs;

I') ymenb1aercs;

12. VYcnosus ¢okycuposku 1o bperry-bpenrano:

A) o0pa3zer J0HKEeH BpamaTbes B 2 pa3a MeUICHHEE CUETUUKA,

b) pokyc TpyOku, moBepXxHOCTh 00pa3iia U MIeJIb CUETUNKA JOJKHBI JIEXKATh HA OJHOM Mpsi-

B) ¢oxyc TpyOkH, HOBEpXHOCTh 00pa3lia U LIelb CYSTYUKA JTOJIKHBI JIS)KAaTh Ha OHOM

OKPY’KHOCTHU C paiInyCOM, 3aBUCAIINUM OT paanyCca TOHUOMETPA,

yroiu

I') bokyc TpyOKku, TOUKa MaJeHUs Ty4ya Ha 00pasell U IMIeb CUeTYHKA JIOJDKHBI 00pa30BHIBATh
< 180°;
13. Kaxoit cioco6 peructparuu PJI ciienyeT ucnoib30BaTh, €CIU HEOOXOAUMO MOTYYUTh

HEUCKaXEHHBIN NPOQUIb PEHTT€HOBCKOM JTMHUU:

A) 1udpakTOMETPUUECKHUH IIPU ChEMKE B HEIIPEPHIBHOM PEKUME;
b)audpaxi-omerpudeckuii mpu cbeMKe 1o TOYKaMm;

B) dortomeTtor;

I') unHoii crioco6;

14. YrtoOBI CBECTH K MUHUMYMY BO3/IEHCTBHE PEHTT€HOBCKOT'O U3ITYYCHHUS CIIEIyeT

A) TpekpaTuth padboTy', mouyBcTBOBaB Bo3zaekicTBue PJI Ha opranusm;

b) HaxomuThCs AMIIE HEOOXOMMOE BpeMsl B TOMELIEHUH ¢ pabOTaIOIUM aIllapaToM, clie-

JUTH 3a TEM, YTOOBI BO BpEMsA CbCMKU 3allIUTHBIC NIUPMbI ObLIH 3aKPbITHI;

-

B) CJICOUTH 3a TEM, YTOOBI HCIIPABHO pa60TaJIa BCHTUIIALINA,
F) OKHa PCHTICHOBCKHUX pr6OK CJICAYCT 3aKpPbIBATh CBUHIOBBIMU 3arJIyIlIKaMU;

8.2. [IpuMepHbIii NepeyeHb BONMPOCOB, BBIHOCHMBIX HA 3a4eT

CraHOBIJIEHHE U 3TaIlbl Pa3BUTHSI PEHTTEHOCTPYKTYPHOT'O aHAIM3A.
OcHOBHBIE TOHATHS (PU3UKH PEHTTCHOBCKUX JTy4eH.

3. Ilpupoma pentreHoBckoro uzinydenus. IIpemomineHne peHTTeHOBCKUX JIydeld M €ro MmpaxkThHde-
CKO€ HCIIOJIb30BaHHUE.

4. Tlonsipuzanusi peHTT€HOBCKUX Jy4eil. UTHTEeHCUBHOCTH PEHTT€HOBCKOTO U3Iy4YeHHUs (omnpeerne-
Hue). CIUTONIHON CIIEKTP PEHTTEHOBCKOTO MU3TyYCHHUS.



OHeprus crnektpa. ['pannynas yactora. CrnekTpaibHas IMIOTHOCTh. DAKTOPHI, BIMSIONIME Ha
MHTEHCUBHOCTH CIUIOLIHOIO CIIEKTpa. Xapakrepuctudeckui crekrp. [lomydeHue xapakrepu-
CTUYECKOI0 U3ayuyeHus. 3akoH Mo3nu. IHTEeHCUBHOCTD XapaKTEpUCTUUECKOTO U3TyUEHUS.
Buns! B3anmonencteusa. Korepentnoe paccesinue. HekorepentHoe paccessHue. PeHTreHoBckas
(aroopecteHIus.

®oTorddexT. MexaHu3Mbl pacCestHUs W MOTJIOMIEHUS PEHTTEHOBCKHX JIydel. 3aKoH ocnadiie-

HUsl PEHTI€HOBCKUX JIy4eil.

[Tornomenne peHTreHOBCKUX Jydeld. MaccoBblii KO3 (UIIMEHT MOTJIONIECHUS, €ro (HU3NICCKUI

CMBICJ. 3aBUCUMOCTh MAacCOBOTrO KO3 UIMEHTa MOTJIOLIEHUS OT MOPSAKOBOIO HOMEpa 3Je-

MEHTAa U JUTUHBI BOJHBL. Kpail (ckauoK) MojI0Ckl MOTIOMIEHUSI.

Pacuer koa¢ddunrenTon nornomenus. Meroz stanona. Merona cTaHAapTHOTO MPUMEIIMBAHUS.

Bo16op uznydenus. @uibTpsl 111 pEHTTEHOBCKOTO U3iIyueHus. PU3nonornyeckoe AeiicTpre

PEHTI€HOBCKOI'O U3JIyYEHUSI.

12. KorepeHTHOE paccessHuEe PEHTTEHOBCKUX JIyuell - OCHOBA PEHTT€HOCTPYKTYPHOT'O aHAJIM3a.

13. Paccesitnue cBOOOIHBIM AiekTpoHOM. Popmyna Tomcona.

14. TlonsTHe paccemBaronieii cnocooHoctn obdwbekra. MaTepdhepennms. JudpakimoHHbii d¢-
(exr.

15. PaccessHue peHTreHOBCKUX Jy4Yell aTOMOM, I'pynmoi aroMoB. ATOMHas aMIUIUTY/Ja, aTOM-
HbIH pakTop. [loHATHE 21€KTPOHHOI TUIOTHOCTH. [[OHATHE paccenBarOIIEro MEHTPA.

16. OBpaTHOE MPOCTPAHCTBO U IU(PAKIMA PEHTICHOBCKUX JIydell Ha kpucTaiuiax. Kunemaru-
yeckasi Teopusi UHTePPEPEeHIINU PEeHTI€HOBCKHX JIy4el B KpUCTaIax.

17. T'eoMeTpuyecKkoe TOJIKOBAHHUE YCIOBHHM MHTEP(PEPEHIIUH C TMOMOIIbIO OOpaTHOM PELIeTKH.
OOpatHas pemieTka Kak nosie uatepdepenimonnsix ¢pynkuuii. Chepa IBanbpa.

18. [IpencraBineHre MOHO-, MOJUKPUCTAIIIOB U TEKCTYp B OOpPaTHOM IMPOCTPAHCTBE M BUJl HX
pertreHorpamm. Knunemarndyeckoe U AMHAMUYECKOE MPUOIMKEHHS B TEOPUU JUPPAKIIHH.

19. Meton Jlays. Jlayarpamma u obpaTtHas peerka. JlayarpamMmbl Kak METOJ] TOHUOMETpHUYE-
CKOT'0 U3yY€HHUsI HEOTPAHEHHBIX KPUCTAJIJIOB.

20. IudpakTomMeTpusi TEKCTYpUPOBAaHHBIX 00bEKTOB. OmpeiesieHue OPHETUPOBKH B CiIydae ak-
CUAIbBHOCUMMETPUYHOU TEKCTYPHI.

21. Pa3znoxxeHue 3MeKTPOHHOW MIIOTHOCTH B psia Dypee. [Ipoekuun u ceueHus 3IE€KTPOHHOU
wioTHOCTU. [IpakTuyeckue MpUeMbl CyMMHpPOBaHUS OJHO-, JIByX- M TPEXMEPHBIX PSJOB
®ypoe. dazoBas npodiema.

22. AMIUIMTY]a YU MHTEHCUBHOCTb H3JyYEHMs, PACCESIHHOTO Ha OOBEKTE C MPOM3BOJIBHOU
cTpykTypoi. Oynkius unrepdepenunu. CpegHee 3HaUYCHHE WHTEHCHBHOCTU W (YHKIIMU
uHTepdepeHy. MneanbHple CTPYKTYpHbBIE MOTHUBBI U CTPYKTYPa pealbHBIX KPHCTAIIOB

23. Iudpaxius u3ryuyeHust Ha OJHOPOAHBIX KOHEUHBIX 00beKkTax. PakTop GpopMsl.

24. ludpakuuss Ha HEYNOPSAJOYCHHBIX CMEIIAHHO-CIONHBIX KpHcTamiaxX. Pa3nmuuHble BB
CTPYKTYPHBIX HECOBEPIIEHCTB U UX OTpaX€HHE B TU(PaKIUU.

25. nTencuBHOCTh MU Py3HOTO paccessHUs Ha HECOBEPIIEHHBIX KpUCTaUIax. TerioBoe aBU-
JKEHHEe aTOMOB B KpHCTaJIax M ero BiausiHue Ha audpakmuio. TermmoBoe nuddys3Hoe pacce-
SIHUE.

26. DKcriepMMeHTaJIbHble TIPUEMBI ONPEJENICHNs XapaKTepUCTUUECKON TeMIeparypbl audpak-
MOHHBIMH METOJAaMH.

27. Iudpakuus u3JIydeHus: Ha KpUcTalaX ¢ OYeHb MalleHbKUMH pazmepamu. @opmyna Ilep-
pepa AJis pacueTa KpyIHOCTH KPUCTAJIJIOB

28. KauectBenHslit pazoblii ananus. Kaprorexa JCPDS.

29. MeTosbl KOJTMUYECTBEHHOTO (pa3oBoro aHanuza. UyBCTBUTENBHOCTH (Pa30BOTO aHANIN3A.

30. Oco0eHHOCTH paccesHUsI HEUTPOHOB KpHcTaiiamMu. KOHCTpyKLust HEUTPOHHOTO au(pak-
TOMETpa.

[TorydyeHne HEUTPOHOTPAaMM M OCHOBHBIE 00JaCTH pUMEHEHUs1 HeiltpoHorpaduu. CTpyKTypHas u
MarHuTHas HEHTPOHTpapuu.

9. YYEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJIMHbI
9.10cHoBHas1 1UTEpPaTYpa

1. MonekynsipHas CHEKTPOCKONMS: OCHOBBI TEOPHMM U IpaKTUKa [DJIEKTPOHHBIH pecypc:



yduebHoe nmocodowue / moxa pen. O.@. Jluteuna. - M.; Uadpa-M, 2014. - 263 ¢, - ObC «Zna-

nium. cot» - Pexxum noctyna: http://znanium.com/catalog php?bookinfo=4446S7
CarmapoBa, ©.® JludpakunoHHbli aHanu3 aAehOPMUPOBAHHBIX METAJUIOB: Teopus, METOIUKa,
nporpaMMHoe obecrieueHue [DieKTpoHHbIN pecypc]: moHorpadus / @.®D. CatmapoBa. - Mocksa:
PUOP, UHOPA-M, 2016. - 204 c. - OBC «Znanium. cot» - Pexum mocryma: https://new
znanium.com/catalog/document?id=28604

9.2. JlomostHUTEIbHAS JIUTEpaTypa

1. Kymmos, A.X. ®ypbe-KP u ®ypre-UK crnekTpsl momuMepoB [DneKTpoHHBIH pecypc]/
Kynmos A.X., Xwmwkuu I'.H. - M.: Texuocdepa, 2013. - 696 c. - DBC «IPRbooks» - Pe-
xuM goctyma: http://www.iprbookshop ru/31880

2. Kpumrtadosuu, B.M. dusznko-xumudeckrue METOAbI HCCIEAOBaHUS [DIEKTPOHHBIA pe-
cypc]: yueOnuk mis 6akanaBpos/ Kpumrtadosuu B.U., Kpumradposuu J[.B., Epemeena
H.B. - M.: JlamkoB u K, 2018, - 208 c. - DBC «Znanium. cot» - Pexum mocryna:
https://new znanium.com/catalog/product/513811.

9.3. IlepeyeHb HEOOGXOTUMBIX HHPOPMATHOHHBIX CHIPABOYHBIX CHCTEM
1. Kaxnprii o0yyaromuiicsi B TEYCHHE BCETO NMeproia 00ydeHUs: 00eCTIeYeH WHANBHITY -
QJIbHBIM HEOTPAHUYCHHBIM JJOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEIHBIM CHCTEMAM:

2. DnektponHas oubimoreynas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

3. Dnekrponnas oudanoreunas cucrema «ZNANIUM.COMy (http ://www. znanium.

com).

4. Jlns oOyuaromuxcs obecredeH T0CTy (yAaleHHbIN JOCTYI) K CIEAYIOIIUM COBpE-
MEHHBIM MPO(ECCHOHANTBLHBIM 0a3aM AaHHBIX, HHOOPMAITHOHHBIM CIIPABOYHBIM U
MOMCKOBBIM CHCTEMaM:

Koncynerant I[ntoc - cipaBounast mpaBoBas cucrema (http://consultant.ru)
Web of Science (WoS) (http://apps.webofknowledge.com)

Hayunast snextponnas 6ubianoreka (HIB) (http://www.elibrary.ru)
Onekrponnas bubnmoreka quccepranuit (https://dvs.rsl.ru)
Ku6epJlenunka (http://cyberleninka.ru)
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Pabouast mporpamma aucuuriinHbl « OCHOBBI PEHTIeHO(A30BOTO aHAINM3a» COCTaBICHA B
coorBercTBUH ¢ TpeboBanmssMu PI'OC BO mo HampaBiieHHIO IOArOTOBKH (MarucrTparypa)
03.04.02. ®usuka. Hanpasiennocts (npogunv noocomosku Qusuxa noiynposooHUKos), yTBep-
JKIEHHOTO MprKa3oM MuHHCTepcTBa 00pazoBanus u Hayku Poccuiickoit ®eneparuu ot «07» 08
2021 r. Ne914.

[Tporpammy coctaBui: mpodeccop kadenpsr «Dusuka» Martuen A.X.

[Iporpamma ogo6pena Ha 3aceganuu kadeapsl «Pusnkar»
[Tpotokon Ne_8 ot «_ 11 » mapra 2025 rona

[Tporpamma ogo06peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokon Ne_7 ot « 13 » _mapra 2025 roma




