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MHUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi Poccuiickoii @enepanuu
OI'BOY BO «MHrymcknii rocyiapcTBeHHbI YHUBEpPCHTET
®U3NKO-MATEMATHYECKHUM dakyabTer

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:

-opMupoBaHuEe 3HAHUN O MNPUPOJIE PEHTICHOBCKUX Jy4Yell M HX NPUMEHEHHH IS
HCCJIEIOBaHMS MaTEPHAJIOB PA3JIMYHOIO KJIacca, B TOM UKCie U OMOMaTepHaoB;

- BbIpa0OTKa HABBIKOB IPaBMWJILHOIO BBIOOpAa METOIOB HCCIEAOBAHUA OCOOEHHOCTEMH
CTPYKTYPbI pa3IUYHBIX MATEPHUAJIOB U PEILICHUS MPUKIIATHBIX 337a4 CTPYKTYPHOTO aHaJIn3a.

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

[IO3HAKOMHUTbh MAaruCTPaHTOB C BOZMOXKHOCTSIMU U orpaHndeHusiMu Mmerona PCA;

HOHSTh 0COOEHHOCTH BO3HUKHOBEHUS U CBOMCTB PEHTI€HOBCKOT'O U3JIy4EHUS;

MIO3HAKOMHUTb C YCTPOHCTBOM M MPUHITUIIOM pabOTH pEHTTEHOBCKHUX TU(PAKTOMETPOB;

HAYYUTh ONPEAETAThH YCIOBUS SKCIIEPUMEHTA UCXO U3 MOCTaBICHHOMN 3aauu;

HAy4YUTh OCHOBaM OOpabOTKU MOJYYEHHBIX PEHTTEHOTpPA(PHUECKUX NAHHBIX C MO3HUIMEN
KauyeCTBEHHOT'O U KOJIMYECTBEHHOT'O aHAJIN3a;

MO3HAKOMUTH C COBPEMEHHBIMU MPOTPAMMHBIMU U UH(DOPMALIMOHHBIMU 00€CTICUCHHSIMH,
B T.4. C UCIIOJIb30BAaHUEM UHTEPHET PECYPCOB

Mecro pucuuniudbl B cTpykrype OIIOII BO marucrparypsl
Jucuumiraa «OCHOBBI PEHTI€HOCTPYKTYPHOI'O aHaJIM3a» OTHOCUTCS K 00s3aTelbHbIM

JTUCITUIIMHAM BapuaTuBHOM yactu 61oka b1.B./IB.03.
3HaHMS YMEHMS M BIAJACHHS, IOJYYEHHBIE INPU M3YYEHUM IUCUUILUIMHBI «OCHOBBI
PEHTT€HOCTPYKTYPHOTO aHalIN3a» HEOOXOAMMBI CTYAEHTaM IpPU BBINOJHEHUU BBITYCKHOU
KBaJIM(UKALIMOHHOW PabOTHI MpHU pEHICHWH Hay4YHO-MCCIIENOBATENbCKUX 33/4ady B Oynyiiein
npohecCuOHABHON JeSTENbHOCTH.
Me:xknpenverHasi cBs3b

I[I/ICI_II/IHJ'II/IHS. PaS,[[eJ'IBI, 3HAHHUEC KOTOPBIX HCO6XOZ[I/IMO IIpU U3YUCHUU
JAUCIHUITIIMHBI

1 2

dusnka OcHOBHBIE TIOCTYyJaTbl M TIOJOKEHUS KBAaHTOBOM TEOPHUU;

KOHJEHCUPOBAHHOTO | TYHHEJIbHBIN 3(Q(EeKT; CTpOEHHE aToMa U CBSI3b C MEPUOIUUECKON

COCTOSIHMS CUCTEMOM DJIEMEHTOB MeHzeneeBa;  BBICOKO-TEMIIEpaTypHas
CBEPXIPOBOJUMOCTb U MPOCTEHIINE YCTPOUCTBA HA €€ OCHOBE

dusnueckue OcHOBBI (M3UKM BaKyyMma, IUIa3Mbl M TBEpPJOrO Tea;
OCHOBBI BaKyyMa NPUHIUIBL UCTIONB30BaHUS (pu3nuecKkux 3((eKToB B BakyyMme,
IUIa3Me U B TBEPJIOM Tejle, B MPUOOpax M YCTPOMCTBAaX BaKyyMHOM,
IJJa3MEHHOW, TBEPJAOTEIbHONW, MHKPOBOJHOBOM M ONTHYECKOU

AIIEKTPOHUKHU

3. Pe3yabTaThbl 0OCBOEHHS TUCIHHIJIHHBI (MOITYJIsA)
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Kon HaumenoBanue HNuaukatop B pe3yabTaTe 0cBOeHUSI TUCHUTITHHBI
KOMIIeTe KOMIETEeHI[UH JAOCTUKEHUS 00y4JaroIuiics T10JIKeH:
HI[UH KOMIETEeHI[UH
OIIK-1 |CnocoGen mpumeHsATh  [(CIOCOOCH MPUMEHSTh 3HAET TEOPUIO U OCHOBHBIE 3aKOHbI B
(dbyHIaMeHTaTbHBIE (byHIaMeHTaTbHBIE 00J1aCTH €CTECTBEHHOHAYYHBIX
3HaHUS B 00J1aCTH 3HaHUA B 00JacTH TUCIUTLTAH
bu3uKY U1 pereHust  |(PU3UKK IS peIeHus 'YMeeT Ucronb30BaTh €CTECTBEHH)-
Hay4HO- Hay4YHO- Hay4JHbIC 3HAHWS IPU OOBSICHCHUY
MCCIIEIOBATEIIBCKUX MCCIIEIOBATEIILCKUX PKCIIEPUMEHTOB, PELICHUS
3ajay, a TaKKe BIAJETh [3ajay, a TakKe BIaeTh  [MpodeCcCHOHAIbHBIX 3aay.
OCHOBaMH TI€IarOTUKH, [OCHOBaMH IMEJaroruky, [(Biaieer OCHOBaMH MeJaroruku,
HEOOXOJUMBIMU IS HEOOXOJUMBIMU IS HEOOXOUMBIMU JJI OCYIIECTBIICHUS
OCYIIECTBIICHUS OCYILIECTBIICHUS [IPEroaaBaTeIbCKON AEATEIbHOCTH U
[IPEN01aBaATEIbCKOU [IPENO01aBaTEIbCKOMN [pabOThl B HAYUHBIX TPYMIAX.
eI TEIbBHOCTH eI TEIbBHOCTH
OIIK-4 |Cnioco6en onpenensath |[CriocoOeH onpeAesisaTh  [3HACT KaK CAaMOCTOSITEIILHO CTABUTTh

chepy BHEApeHUs
PE3yNIbTaTOB HAYYHBIX
CCIeqOBAaHUN B
00/1aCTH CBOEH
MpoQecCHOHATIbHON
eI TeIbHOCTH

chepy BHEApeHUs
PE3yJIbTaTOB HAYYHBIX
MCCIIeIOBaHMI B 00J1aCTH
CBOCH
MpoQeCCHOHAIBHON

eI TEIIBHOCTH

KOHKPETHBIC 3a/1a4H HAYYHBIX
MCCIICIOBAHMM B 00J1aCTH (DU3HKHU

anmnaparypbl 1 THQOPMAaILMOHHBIX|
TEXHOJIOTHH C MCITOIB30BAaHUEM
HOBEUILIEr0 POCCUICKOTO 1
3apyOeKHOTO OIbITa

(br3uKN, HEOOXOIUMBIMHE TSI Pell)
HAy4YHO-WHHOBAIIMOHHBIX 3a7a4, U
BHEPATH PE3yIbTaThl HAYYHBIX
MCCIICIOBAaHMI B 00J1aCTh
podecCUOHANTBHON IEATETHLHOCT]
Biageet crmtocoOHOCTLIO CBOOOIH
BIIAJIETh pa3zeiaMu (PU3UKH,
HEOOXOTUMBIMH JTSI PEIICHUS Hay
Mpo¢eCCHOHABHBIX 3a/1a4, U
MPUMEHSTH PE3yJIbTaThl HAYYHBIX
MCCIIeIOBaHHH B MPO(ECCUOHANbE

JCATCIIBHOCTH

u

[pelIaTh UX C IOMOLIbBIO COBpeMeHHOﬁ

'YMeeT cBOOOIHO BIIAAETh pa3aeiaMu

CHHUA

=

/AHO-

(071

Conep:xaHue TMCUMILTHHBI

Tema 1. ®u3uka peHTT€HOBCKOTO
W3IIy4EeHUs

B3anmopeiicTBre 371€KTPOHHOTO ITy4YKa ¢ TBEPABIN
TesoM. [ eHepalys peHTTeHOBCKOTO U3JTy4YEeHHUS.
[Ipupona u cBOMCTBA U3ITYUYEHHUS.
HemnpepsiBHOE (TOPMO3HOE) U3ITyUCHHE: MEXAHH3N
B3aUMOJCICTBUS, CIIEKTpaIbHAsl XapaKTEPUCTHKA,)
BIIMSIHUE MIAPAMETPOB AJIEKTPOHHOI'O IIyYKa U CBOI
MaTepuasa aHoAa.

XapaKkTeprUCTUYECKOE U3ITyUEHUE: MEXaHU3M
BO3HUKHOBEHHS, CIIEKTP U €ro 0COOEHHOCTH, CEpH
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JIVMHUMN.

[TornoieHne peHTreHOBCKOTO U3TyUYeHHS BEIIECT|
OCHOBHOM 3aKOH OcCJIa0eHus Tydei, KoddduimeH
ocnabyeHus1, 3aBUCUMOCTb OT JIJTUHBI BOJIHBI.
[IpakTuyeckue NpUIOKEHHS 3aKOHA.

IBOM:
ITa

Tema 2. PeHTreHoBcKas amnmaparypa.

PentrenoBckas anmnaparypa. PeHTreHoBckue TpyOKH.

PentrenoBckue TpyOKu. Y CTpOHCTBO YerpoiictBo mudpakromerpa. I'eoMeTpust ChbeMKH| U

nudpakromerpa. I'eoMmeTpus CbeMKH U YCTPOMCTBO TOHUOMETPA. J{€TeKTOpBI pEHTI€HOBCKUX

YCTPONCTBO TOHUOMETpa. J[eTeKTOphI aydei. Jlpyrue MCTOYHUKY PEHTIEHOBCKOIO

PEHTTEHOBCKUX JIyuel. J[pyrue NCTOUHUKH | U3TyUYEHUS.

PEHTIEHOBCKOI'O U3JIy4YEHUS.

Tema 3. Peructpanys peHTT€HOBCKUX Perucrpanust peHTT€HOBCKUX JIyde U U3MEPEHUE| X

Jqy4yell U U3MEepeHne UX UHTEHCUBHOCTH. MHTEHCUBHOCTU. MlOHM3allMOHHBIA METO/I.

HNonuzannoHHbIN METOS,. dororpaduueckuii Meroa. Kcepopaauorpapudeckuii

®dororpadudeckuii METOI. Y JJIOMUHECLIEHTHBIA MeToAbl. CpaBHEHHUE Pa3IMUHbIX

Kcepopaauorpaduueckuit u JE€TEKTOPOB.

JIOMHHECIIEHTHBIN MeTobl. CpaBHEHUE

pPa3IUYHbIX JE€TEKTOPOB.

Tewma 4. ludpakius peHTTEHOBCKHUX Judpakius peHTTeHOBCKUX JIydel. Y paBHEHUE

nydeit. YpaBaenue nudpaxnuu Jlaya. mudpakuu Jlaya. [Tonxon Byneda- bparros.

[Tonxon Bynbda- bparros. O6partHas O6patHas peuterka. [loctpoenue DBanba.

pemietka. [loctpoenne DBanpa. I'eomeTpuueckas unTepripeTanus 1udpaKiuy.

I'eomeTpuyeckas HHTEpIIpeTaLus ATOMHBIN M CTPYKTYPHBIN (PaKTOp paccesHus

nudpakuu. ATOMHBIA U CTPYKTYPHBIH peHTreHoBCcKuX Jiyueil. TemmnepatypHblil pakTop

(baxTop paccesHUs pEeHTT€HOBCKUX JIyueil.

TemneparypHsblii pakTop

Tema 5. DkcniepuMeHTaIbHbIE METOBI OKCIEpUMEHTAIIBHBIE METO/IBI PEHTIE€HOCTPYKTYPHOTO

PEHTTEHOCTPYKTYPHOTO aHanu3a. Merox aHasim3a. Merton nopowkos. Manunnposanue

nopoikos. Muaunuposanue PEHTTeHOrpamMM, CHATBIX 110 METOly opouika. Meron

PEHTTEHOTrpaMM, CHATBIX IO METOLY Jlays. Meron Bpamenus kpucraiia. [Ipasuna

nopouka. Meron Jlays. Meton BpaiieHusi | moracaHust

kpuctauia. [IpaBuna noracanus

Tema 6. [Ipumenenue Onpenenenre MIOTHOCTH U MOJIEKYJISIPHOTO Beca.

PEHTIE€HOCTPYKTYPHOI'O aHAIN3a JUIsl Omnpenenenne Trma TBepaoro pacrsopa. OnpeneneHue

WCCJIEIOBAHMS MaTEPHUATIOB Koa¢duLreHTa TepMUUecKoro pacmupenus. PazQBblii
aHaJIN3 U NOJIyYEHHUE TUarpaMM COCTOSIHHUM.
Pentrenorpaguieckoe onpeaeaeHne BHYTPEHHUX
HanpspKeHN B MaTepuanax. OnpeneneHue BEITUYHHBI
KpUCTAJUIUTOB. PeHTreHorpadguueckuii ananus
TEKCTYP..

Tewma 7. PeHTreHoaHanu3 CTpyKTYpHBIX U3 | PeHTreHoaHanus sBIeHUM, IPOTEKAOIIMX IIPU

MEHEHU, BBI3BIBAEMBIX TEPMUYECKON pacnajie NepeChIEHHbBIX TBEPIbIX PACTBOPOB.

00paboOTKO# CTUIABOB U BO3/ICUCTBHEM Pentrenorpadudeckuii aHanu3 CTPYKTYPHBIX

MOHU3UPYIOLIETO U3JTyYEHUS W3MEHEHUH TPH 3aKaJIKe U OTIYyCKe cTasieid. Pentre
HOorpaduuecKue UCCIeI0BaHus NeHCTBHS 00TyUeHUS
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HAa CTPYKTYPY KPUCTALIMYECKUX BEILIECTB

Tema 8. Pannanuonnast 6€301MacHOCTb. buonornueckoe neicTBUE PEHTIEHOBCKOTO
HU3JTy4YCHHUA. EcrectBennsic u HCKYCCTBCHHBIC

0€3011aCHOCTb.

HUCTOYHUKH PCHTICHOBCKOI'O U3JTyYCHHA. OcHoBHHIC

(1)I/ISI/ILICCKI/Ie BCJIIMYHHBI JO3UMCTPHU. Pa,Z[I/IaHI/IOHHaH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

I[Ipu peanuzanuu kKypca «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHaiu3a» B (uU3HKe
UCTIOB3YIOTCS:

TexHOIOrMU: KOHIEHTPUPOBAHHOTO OOy4YeHUs, MOIYJIBHOTO OOY4YEeHHs, pa3BUTHUSA
JUYHOCTH U Pa3BUBAIOIIEro o0yueHus, 1udpepeHnpoBaHHOTO 00yUeHUsI.

DopMBblI: JIEKIIUN U IPAKTHYECKHUE 3aHITHS.

3aHATHUS TPOBOJATCS B BHJAE JICKIUH C HCIOJIB30BAHUE COBPEMEHHBIX TEXHUYECKHX
cpeactB  oOydeHHs (NEPCOHATBHOIO KOMIIBIOTEpAa W MPOEKTOpa) C JIEMOHCTpaluen
NPaKTUYeCKOH paboThl TPOTPaMMHBIX MPOAYKTOB, a TaKXKe IPAKTUYECKUE 3aHATUSA C
MIPUMEHEHUEM HAaIJISIIHOTO MaTepuaia B BUJE PeaIbHBIX 00pa3oB (110 BO3MOXKHOCTH).

[Ipumenenne nHPOPMAMOHHBIX TEXHOJIOTHIA TTO3BOJISET:

HATIOJHUTH 3aHATHS HOBBIM COJICPKAHHEM;

e TOBBICUTH MOTHBAIIMIO K O0yUYEHUIO;

e pa3BHUBATh TBOPUECKOE BOCIPUSITUE OKPYKAIOIIETO MUPA;

e Ppa3BUBATh MHTEIJIEKTYyaJbHbIE PECYPCHI YUAITUXCS;

e (opMHUPOBATH INEMEHTHI HHPOPMAITUOHHOMN KYJIbTYPHI,

MeToabl M 1eJIN: TPATUIIMOHHBIE U AKTUBHBIE (TPYTIIOBBIE U UHIUBHUIYAIbHBIC);

TPU OCHOBHBIE 1IEJTH JIJIs YCTIEITHOTO MPOBEJCHUS YPOKa C KOMITBIOTEPHOM MOICPIKKOM:

e Jlunmaktuueckas (mMoj JUIAAKTUYECKMM OOECTI€UeHHWEeM TIOHHMAIOTCA Yy4ueOHBIE
MaTepuaibl, KOHKpeTHas oOydaroias mporpaMMa u amnmaparypa)

e Meronuyeckas (ompeaeneHne METOIOB UCIIOJIb30BAHUS KOMIIBIOTEPA B MPEMOJaBAaHUU
TEMBI, aHAJIU3 Y4eOHBIX PE3yJIbTATOB U MTOCTAHOBKA CIEAYIOIIEeH yueOHOU 1eNn)

e OpranmuzanuonHas (3Ta 3ajada COCTOMT B TOM, YTOOBI BBIPAOOTAaTh M 3aKPENUTH Y
yYalmxcs HaBBIKM pPa0OThl C y4eOHOHl mporpaMMol, OpraHu3oBaTh paboTy, wu3oeras
Meperpy3KHu yUaIInuxcsi ¥ HeparmoHaIbLHOW TPaThl BPEMEHH ).

Ilepeyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTn «AHTEepHETY,
HeO0XO0AUMBIX [IJI1 OCBOCHHSI JUCIHUIJIMHBI (MOAYJISA)

Ha3Banue pecypca Cceblaka/gocTyn

DnexkTpoHHas Oubnmoreka onnaiiH «EmuHoe okHO K | http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

«O06pa3zoBatenbHbIil pecypc Poccumny http://school-collection.edu.ru

denepanbHbIi 00pa3oBaTeabHBIA TOPTA: yupexaenus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3b1, tectol EI'D, THA

DdenepanbHbIi HEHTP uHdopmarmonno- | http://fcior.edu.ru

oOpa3oBatenbHBIX pecypcoB (PLIMOP)

Pycckas BupTyaibHasi On0IHOTEKA http://rvb.ru

ExxenenenpHuk Hayku W oOpasoBanus lOra Poccum | http://old.rsue.ru/Academy/Archives/|
«AKamemMus» ndex.htm

Hayunast snektponHnasi Oubauoreka «e-Library» http://elibrary.ru/defaultx.asp
DeKTpoHHO-0MOroTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DIIEKTPOHHO-CIIPaBOYHAs CHCTEMa JOKyMeHTOB B cepe | http://www.informio.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
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oOpazoBanus «Mupopmmo»

UudopmannonHo-npaBopas cucrema «KoHcynbTaHT-
IUTFOCH

CereBast BepcHsi, JOCTyIIHa CO B(
KOMITBIOTEPOB B KOPIIOPATHUBHOM C{
Narl'y

OnekTpoHHO-0ubnoTeyHas cucreMa «fOpait»

https://www.biblio-online.ru

DopMbI TEKYHIET0 KOHTPOJISI

Pabota y 10CKH; KOHTPOJIbHBIE, CAMOCTOSATENIbHbBIE PA0OTHI.

8 DopmMa NPOMEKYTOYHOT0 KOHTPOJIS - 3a4eT

Pa3pa6orumk: k.-M.H., mpodeccop kabeapsl «Pusnka» XamxoeB b,M.



https://www.biblio-online.ru/

