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AHHOTALIUSA
paGoueii nporpaMMbl y4eOHOH AUCHUIINHBI
b1.B./1B.03.01 OCHOBBI PEHTTEHOCTPYKTYPHOI'O AHAJIN3A
Hanpasyenue noarorosku marucrparypsl 03.04.02 ®@uzuka

Heap n3yyeHus JUCHUILTHHBI
[ensimu 0CBOEHUSI UCHUIUIMHBI « OCHOBBI PEHTTEHOCTPYKTYPHOI'O aHAJIN3a» SBIISIOTCS:

-popMupoOBaHUE 3HAHUI O HPUPOJIE PEHTICHOBCKHUX JIy4e W WX NPUMEHEHUU IS
HCCJIEIOBaHMS MaTEPHAJIOB PA3JIMYHOIO KJIacca, B TOM UKCie U OMOMaTepHaoB;

- BbIpa0OTKa HABBIKOB IPaBMWJILHOIO BBIOOpAa METOIOB HCCIEAOBAHUA OCOOEHHOCTEMH
CTPYKTYPbI pa3IMYHBIX MAaTEPHUATIOB U PEIICHUS MPUKIATHBIX 334 CTPYKTYPHOTO aHau3a.

3apayaMu JTUCHUIIIMHBI «OCHOBBI PEHTI€HOCTPYKTYPHOI'0 aHAJIU32) SABJIAIOTCS:

[I03HAKOMHUTbh MaruCTPaHTOB C BOBMOXKHOCTSIMU U orpaHndeHusiMu merona PCA;

HOHSTh OCOOEHHOCTU BO3HUKHOBEHUS U CBOMCTB PEHTI€HOBCKOT'O U3JIyUEHUS;

MO3HAKOMHUTB C YCTPOHCTBOM M MPUHITUIIOM pabOTHl pEHTTEHOBCKUX TU(PAKTOMETPOB;

HAYYUTh ONPEAETAThH YCIOBUS SKCIIEPUMEHTA UCXO U3 MOCTaBICHHOMN 3aauu;

HAy4YUTh OCHOBaM OOpabOTKU MOJYYEHHBIX PEHTTEHOTpPA(PHUECKUX NAHHBIX C MO3HUIMEN
KaueCTBEHHOT'O U KOJIMYECTBEHHOTO aHAJIN3a;

MO3HAKOMUTH C COBPEMEHHBIMU MPOTPAMMHBIMU U UH()OPMALIMOHHBIMU 00ECTICYCHHSIMH,
B T.4. C UCIIOJIb30BAaHUEM UHTEPHET PECYPCOB

Mecro pucuuniudbl B cTpykrype OIIOII BO marucrparypsl
Jucuumnnrna « OCHOBBI pEHTI€HOCTPYKTYPHOT'O aHAJIM3a» OTHOCUTCS K OJIOKY 1, K yacTy,

dbopMupyeMoil ydaacTHUKaMHu 00pa30BaTENbHBIX OTHOLICHHH.

3HaHUS YMEHHUS W BIAJACHUS, TMONyYEeHHbIE MPH H3YYEHUH IUCHUILUIMHBI «OCHOBBI
PEHTTEHOCTPYKTYPHOTO aHalli3a» HEOOXOAMMBI CTyJIEHTaM IPHU BBIOJHEHUN BBITYCKHON
KBaTM(DUKAIIMOHHOW Pa0OTHI MPHU PENICHUH HAyYHO-MCCIIENOBATENbCKUX 3373y B Oymymiei
npodecCuOHaNBHOM NeSTeNbHOCTH.
MexnpeanmerHasi CBsI3b

Hucnnnnmza Pa3nensbl, 3HaHNE KOTOPBIX HEOOXOIMMO MPU U3YUYEHUHU
JUCLUTIIUHBI

1 2

dusznka OcCHOBHBIE TOCTYyJaThl M TIOJOKEHUS KBAaHTOBOM TEOPHU;

KOHJICHCUPOBAHHOTO | TYHHEJBHBIN 3(QeKT; cTpoeHre aTtomMa U CBS3b C MEPHOANYECKOMN

COCTOSIHUSI CHUCTEMOM »3JIeMEeHTOB MeHJeneeBa; BBICOKO-TEMIEpaTypHas
CBEPXITPOBOAMMOCTD U MPOCTEUIINE YCTPONCTBA HA €€ OCHOBE

dusznueckue OcHOBBl (PU3MKK Bakyyma, IUIa3Mbl W TBEPIOTO TeIa;
OCHOBBI BaKyyma MPUHIIMITBI UCTIONB30BaHusl (pu3mdeckux 3(p(HEeKToB B BaKyyMe,
M1a3Me U B TBEPJIOM Telie, B MPUOOpax U yCTPOMCTBAX BaKYyMHOM,
IJIJA3MEHHOW, TBEPAOTEIbHOM, MHMKPOBOJIHOBOM M ONTHYECKOU
ANEKTPOHUKHU

3. Pe3yabTaThl OCBOEHMS TUCHHIIJIHHBI (MOTYJIsA)
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Kon HaumenoBaHue HNHaukaTop 10CTHKEHUS B pesyabTaTe 0cBOEHUS
KOMIIeTe KOMIIeTeHIIUH KOMIIeTeHI[ U MUCHUILIMHBI 00y4aroluuiics

HI[UH JOJIZKEH

YK-3. |Cnocoben 'VK-3.1. BeipabaThiBaeT cTpaTeruio [3HAET TEOPHUIO K OCHOBHBIE
OpraHu30BaTh U KOMaHJIHOW paOOTHI M Ha €€ OCHOBE (3aKOHBI B 00JIACTH
PYKOBOJUTH pabOTO  (OpraHuU3yeT 0OTOOp WICHOB KOMaH/IbI[ECTECTBEHHOHAYYHBIX
KOMaH/Ibl, BBIpaOaThIBas [1Jis1 JOCTH>KEHUS TTOCTABIICHHOU ITACHUTLITAH
KOMAaHJIHYIO CTPATETrHIO [[EJIH; 'YMeeT ucronb30BaTh
711 TOCTUKEHUS YK-3.2. Opranusyet u €CTECTBEHHO-HAay4YHbIE 3HAHUSA
MOCTaBJICHHOM LIEJH KOPPEKTUPYET paboTy KOMaH/Ibl, B [IPH OOBSICHEHUU

TOM YHCJIE HA OCHOBE HKCIIEPUMEHTOB, PEIICHHS
KOJUIETHAIbHBIX PELICHHIA; npodeccHoHaNbHBIX 3aj[ay.
'YK-3.3. Pazpemaer koHQIUKTH 1 |Biageer ocHOBaMU
[POTUBOPEUUS TIPH JIETTOBOM Mearoruku, He0OX0UMBIMU
00I11IeHUH HAa OCHOBE y4eTa IJIs1 OCYIIIECTBICHUS
MHTEPECOB BCEX CTOPOH; CO3/Ia€T  [IPEIMOIaBaTEIIbCKOM
pabouyto atMocdepy, MO3UTUBHBIN |[1ESTEIBHOCTH U pabOTHI B
AMOLIMOHAIBHBIN KIUMaT B HAYYHBIX TPYIIaXx.
KOMaH/IC;

VK-3.4. Opranusyer (npezayaraer

M1aH) oOy4eHue YJICHOB KOMaH bl U

00CyX)IeHUE pe3yJIbTaTOB PabOTHI,

B T.4. B paMKaX JIUCKYCCHH C

MPUBJICYCHUEM OIIMOHEHTOB;

YK-3.5/lenerupyet nmoJHOMOYHS

YICHAM KOMaH/bl U pacTpeaensieT

MOpy4YeHUs, 1aeT OOPATHYIO CBS3b

M0 pe3yJibTaTaM, IPUHUMAET

OTBETCTBEHHOCTb 32 OOIINIA

[pe3ysbTarT.

[IK-4 |CriocoOHOCTH [1K-4.1 ObnagaeT 3HaHUSAMH O 3HAET KaK CaMOCTOSITEIHHO
MCITOJTH30BaTh HABBIKK  (CTaHAApTax OoPOPMIICHUS HAYYHO- (CTABUTh KOHKPETHBIC 331auu
COCTABJICHUS U TeXHUYECKON JOKYMEHTAIH, 00  |[HAYYHBIX UCCIICTOBAHMIT B
0(OpMIICHUS HAy4YHO- |0003HAUCHUSAX U obOnacTu pU3UKU U pelIaTh UX
TEXHUYECKON npodeccHoHaNbHBIX TEPMUHAX, C IOMOILIbIO COBPEMEHHOU
ITOKYMEHTALUH, MCIIOJIb3YEMBIX B UHCTPYKLHUSX, arnmapaTypsl U
Hay4HbBIX OTYETOB, YepTekax U IPYroi JOKYMEHTAIUH. MH()OPMAIIMOHHBIX
0030poB, nokmanoB u  [[IK-4.2 Bnaneer meTomamu TEXHOJIOTUH C
cTaTei pa3paboTKu paboveil MPOEKTHON U [UCIIOJIB30BAHHEM HOBEHIIIETO

TEeXHUYECKON JOKYMEHTAIUH,

o opMITeHUS 3aKOHYECHHBIX
MPOEKTHO-KOHCTPYKTOPCKUX paboT
C IIPOBEPKOM COOTBETCTBHUS
pa3pabaThIiBaeMbIX POCKTOB U
TEXHUYECKOU AOKYMCHTalluU
CTaHJapTaM, TEXHUYECKUM

YCIIOBUSIM U IPYTUM HOPMATUBHBIM

OIbITa
'YMeeT cBOOOAHO BiaC
pazznenamu GU3MKH,
HEOOXOIUMBIMU IS PE
HAYYHO-MHHOBAIIMOHHb
3aj1a4, U BHEAPATH

poccHiicKoro | 3apy0ekHOro

MICHUA
X

[PE3yJIbTaThl HAYYHBIX
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ITOKYMEHTaM. MCCIICIOBAaHMI B 001aCTh
[1K-4.3 Bnageer coBpeMeHHBIMH  [TPO(EeCCHOHATLHOM
[IPOrpaMMHBIMU CPEJICTBAMHU e TeTbHOCTH.

MOATOTOBKU HAYYHO-TEXHUYECKOM
ITOKYMEHTAIIUH, HAyYHBIX OTYETOB,
0030pOB, JOKJIAJIOB U CTaTEH.

Bianeer criocoOHOCTBK]

[pEIIeHUs HAyYHO-

MPUMCHATH PC3YJIbTAThl
HAayYHBIX UCCIICAOBAHWH B
podeccHoHATBLHOM
eSITeIbHOCTH

Coaep:xxkaHue TUCUUTILIAHBI

Tema 1. ®usuka peHTT€HOBCKOTO
U3JIy4eHUs

B3aumopelicTBE 3IEKTPOHHOTIO IIyYKa C TBEP/IbIN
TesioM. ['eHeparus peHTTeHOBCKOTO U3JTyUeHHMS.
IIpupona u cBoOWCTBA U3ITyUEHHUS.

HemnpepsiBHOE (TOPMO3HOE) U3ITyUCHHUE: MEXAHU3N
B3aMMOJICHCTBHSI, CIICKTPAJIbHAS XapaKTEPHCTHKA,
BIIMSTHHE TIAPAMETPOB AJIEKTPOHHOTO IyYKa U CBOI
MaTepuasa aHoAa.

XapakTepuCTUUECKOE U3ITyUeHHE: MEXaHU3M
BO3HUKHOBEHUS, CIIEKTP U €r0 0COOEHHOCTH, CEpH
JINHUM.

[Tornomenue peHTTeHOBCKOTO U3TyYSHHsI BEIIECT
OCHOBHOMH 3aKOH ocia0ieHus J1ydei, Koappuumey
ocia0eHus1, 3aBUCUMOCTD OT JJTUHBI BOJTHBI.
[IpakTHyeckre MPUIOKEHUS 3aKOHA.

Tewma 2. PentrenoBckas anmaparypa.
PentrenoBckue TpyOku. Y CTpoiicTBO
mudpaxTomerpa. ['eomeTpus cheMKu u
YCTPOICTBO TOHHOMETpa. [leTeKTophI
PEHTTEHOBCKUX JIyuel. /[pyrue ncTouHuKH
PEHTTEHOBCKOT'O M3JTy4YEHHUS.

Pentrenosckas anmnaparypa. PeHTrenoBckue Tpyo
VYerpoiictBo nudpakromerpa. ['eomeTpusi cCheMKU
YCTPOWCTBO TOHUOMETpA. JleTEKTOPBI PEHTTEHOBC
ny4eit. Jlpyrue HCTOYHUKU PEHTIEHOBCKOTO
U3JIy4YCHUS.

Tema 3. Perucrpanust peHTT€HOBCKUX
Jy4el U U3BMEPEHUE NX UHTEHCUBHOCTH.
MoHu3anmoHHbIN METOI,
dotorpadudeckuit METOI.
Kcepopaauorpaduueckuit u
JIFOMUHECIIEHTHBIA MeTObl. CpaBHEHUE
Pa3IMYHBIX JETEKTOPOB.

Perucrpanusi peHTT€HOBCKUX JIydei U U3MEpEeHUe
WHTEHCUBHOCTU. IOHM3allMOHHBIA METOI.

dororpaduuecknit meroa. Keepopaauorpadudec
Y JJIOMUHECLIEHTHBIA MeToAbl. CpaBHEHHUE pa3iinyl]
JIETEKTOPOB.

Tewma 4. ludpakuust peHTTEHOBCKHUX
nyded. YpaBHenue qudpakuun Jlaya.
[Toaxon Bynbda- bparros. ObpartHas
pemetka. [Toctpoenue IBanpa.
['eomeTpuueckast UHTEpIIpeTaus
TudpaKuu. ATOMHBINA U CTPYKTYPHBIHA

Judpakus peHTTeHOBCKUX JTydel. Y paBHEHUE
mudpakmuu Jlayn. [logxon Bynsda- bparros.
O6parnas pemetka. [Toctpoenne DBanbia.
I'eomeTpuueckas unTeprpeTanus 1udpaKiuu.
ATOMHBIN U CTPYKTYPHBIN (PaKTOp paccesHus

PEHTTEeHOBCKUX Tyueil. TemmneparypHbIil pakTop

CBOOOIHO BJIaJICTh pa3jeiaMu
(bU3UKH, HEOOXOAUMBIMH JIJIsI

HpO(beCCI/IOHaJ'IBHBIX 3ajiady, u
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(axTop paccesHusI peHTTEHOBCKHX JTy4ei.
TemmneparypHsblii pakTop

Tema 5. DKcriepuMEHTaIbHBIE METOIbI
PEHTIC€HOCTPYKTYpPHOI0 aHainu3a. Meron
nopomikoB. UHaunupoBanue
PEHTIC€HOTPaMM, CHATBIX IO METOTY
nopoika. Merop Jlays. Meton BpaiieHus
kpuctaia. [IpaBuna moracanus

DKCrepUMEHTAIIBHBIE METO/IbI PEHTI€HOCTPYKTYP
aHanu3a. Meron nopomkos. MHaunuposanue
PEHTTEHOTrpaMM, CHATBIX IO METOJy MOPOIIKa. M¢
Jlays. Metoa Bpamienus kpucrasia. [IpaBuina
roracaHus

HOI'O

2TO/I

Tema 6. [Ipumenenue
PEHTTeHOCTPYKTYPHOTO aHAIN3a JIJIs
UCCJIEJOBAaHMSI MaTEPUATIOB

Omnpezenenue IIOTHOCTU U MOJIEKYJIIPHOTO Beca.
Omnpenenenue Tuna TBepAoro pacteopa. Onpeznen
Kod(QpHUIHEeHTa TEPMUIECKOTO pacmupeHus. Pasq
aHaJIN3 U MOJIyYE€HUE AUarpaMM COCTOSTHUM.
PenTrenorpaguyeckoe onpeneneHne BHyTPECHHNUX
HanpspkeHui B MaTepuanax. OnpezeneHue Beauyy
KpUCTAUINTOB. PeHTreHorpadguueckuii ananus
TEKCTYD..

CHHC

BbIN

THDbI

Tema 7. PeHTreHoaHanu3 CTpyKTYpPHBIX U3
MEHEHM, BBI3BIBAEMBIX TEPMUYECKON
00paboOTKOI1 CIIIIAaBOB M BO3/eHCTBUEM
VMOHM3UPYIOLIETO U3ITyYCHHUS

Pentrenoananus siBlieHUN, IPOTEKAIOIIUX IPU
pacnaje nepechbleHHbIX TBEPABIX PACTBOPOB.
Pentrenorpaduueckuit aHanus CTPyKTYPHBIX
M3MEHEHUH NIPH 3aKaJIKE U OTIIyCKe cTaneil. PeHTr|
HOrpapuUecKre Ucciael0BaHus AeUCTBUS 00yUeH
Ha CTPYKTYpPY KPUCTAJUINYECKHUX BELIECTB

151

Tema 8. Paguanimonsas 0e30macHOCTb.

buonorudeckoe nelicTBre peHTTEHOBCKOTO
I/I3J'Iy‘~IeHI/I5[. ECTGCTBGHHI)IC n I/ICKYCCTBCHHI)IG
NCTOYHHUKHN peHTFCHOBCKOFO I/ISJ'Iy‘IeHI/ISI. OCHOBHI:
(1)I/ISI/I‘~ICCKI/I€ BCIINYNHBI I[OSI/IMeTpI/II/I. Pa)II/IaHI/IOHI-
0€30I1aCHOCTb.

c
fast

Oo0pa3oBaTte/ibHbIE TEXHOJOTUH

IIpu peamuzanun kypca «OCHOBBI PEHTIEHOCTPYKTYPHOIO aHaiuu3a» B (QU3UKE
UCTIOJB3YIOTCS:
TexHoI0rMU: KOHUEHTPUPOBAHHOTO OOy4YeHUs, MOJYJBHOTO OOY4YEeHHs, pa3BUTHUS

JMYHOCTH U Pa3BUBAIOIIEro 00yueHus, TupPpepeHInpoBaHHOTO 00yUeHUsI.

q)OprI: JICKOUU U NPAKTUUCCKHUEC 3aHATHA.

3aHsaTHS npoBOAATCA B BHUIC JIEKIIUM C HCIOJb30BaHUE COBPCMCHHBIX TCXHUYCCKUX
CpCaACTB O6yquI/I$I (HCpCOHaJIBHOI‘O KOMIIBIOTCPAa U HpOCKTOpa) C ,Z[CMOHCTpElI.[HCfI
HpaKTI/ILICCKOI\/'I paGOTLI MNporpaMMHBIX TMPOAYKTOB, a TaAKXC IMPAKTHYCCKUC 3aHATHA C

MIPUMEHEHNEM HAaTJISIHOTO MaTepraia B BUJIE PeaIbHBIX 00pa3IioB (110 BO3MOXKHOCTH).

[TpumeneHnre nHGOPMALIMOHHBIX TEXHOJIOTHI TO3BOJISIET:

e HAIIOJIHUTH 3aHATHA HOBBIM COACPIKAHUCM,

e JIOBBICUTH MOTHUBAIIHUIO K 06yqumo;

e pa3BHUBaTh TBOPUECKOE BOCIPUATHE OKPYIKAIOLIEr0 MUPA;

e Ppa3BUBATHb UHTEIJIEKTYyaJIbHBIE PECYPCHI YUALUXCS;

e (opMHUPOBAThH AIEMEHTHI HH(POPMAITMOHHON KYJIbTYPBHI;

Metoabl ¥ HeM: TpaJIULMOHHBIE U AKTUBHBIE (TPYIIIIOBBIE U UHAWBUIyaJIbHBIE);

TP OCHOBHBIE 1I€JIN JJIs1 YCTIEUTHOTO MPOBEIEHUSI YPOKa C KOMITBIOTEPHOM MOAIEPKKOM:
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e Jlunmaktudeckas (Moj JUAAKTUYECKHM

obecrieyeHreM ITOHMMAKOTCS

y4cOHbIC

MaTepuaibl, KOHKpeTHas 00ydaromas mporpaMmma u armmaparypa)

° MCTOZ[I/I‘-IeCKaﬂ (OHpeI[eJIeHI/Ie MCTOAOB HCIIOJIB30BaHWA KOMIIBIOTCpA B IIPCIIOJaBaHNN

TEMBI, aHAJIU3 YI€OHBIX PE3YJIbTATOB U MOCTAHOBKA CIIEIYIOIIEH Y4eOHOM! 1IeTH)

o OpranuzanuonHas (3Ta 3agada COCTOMT B TOM, YTOOBI BBIpAOOTAaTh M 3aKPEHHTH Y

yYaluxcs HaBbIKM paloThl € y4eOHOI mporpaMMon,

opraHu3oBaTh paboTy, wuzoeras

NEeperpy3Ku y4yaliruxcsi 1 HepalMoHaIbHON TPaThl BPEMEHH ).

6. Ilepedyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «AHTEepHETY,
HeOO0XOAMMBIX /IJIsl 0CBOEHHSI TUCHUIIHHBI (MOTYJIs1)
Ha3Banmue pecypca Ccbuika/1octyn
DnekTpoHHas Oubnmoreka omnaitn «EmuHoe okHo K | http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam
«O6pazoBaTenbHbIi pecypc Poccumy http://school-collection.edu.ru
DdenepanbHbIii 00pa3oBaTeabHBIA HOPTAI: yupexaenus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3b1, rectol EID, THA
deepanbHbIi LECHTP uHopmanuonHo- | http://fcior.edu.ru
obpasoBarenbHbIX pecypcoB (PLIMOP)
Pycckas BupTyaibHas OuOIHOTEKA http://rvb.ru
ExenenenbHuk Hayku W oOpasoBanust Ora Poccuum | http://old.rsue.ru/Academy/Archive
«AKanemMus» ndex.htm
Hayunas anekrponHas Oubdanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoTeyHas cucrema [IPRbooks http://www.iprbookshop.ru
DNeKTPOHHO-CIIPaBOYHAsl CHCTeMa JTOKyMEHTOB B cepe | http://www.informio.ru
oOpazoBanus «MHdopmuo»
Nudopmanmonno-nipaBoBasi  cuctema «KoncynbTant- | CeTeBass BepcHs, IOCTYIHA CO B
TUTIOC) KOMITBIOTEPOB B KOPIIOPATUBHOM C{

Nurl'y

DNeKTPOHHO-0MOIMoTeuHas cucteMa «FOpaiT https://www.biblio-online.ru

7 @opMbl TEKYIIEr0 KOHTPOJIsI

' PaboTa y I0CKH; KOHTPOJIbHbIE, CAMOCTOSTEIbHbBIC PA0OTHI.
8 dopMa NPOMEKYTOUHOI0 KOHTPOJIs - 3auer

Pa3pa6oTumk: k..H., ToueHT kadenps! pusnka Hansruesa M. A.
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