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1. Hean ocBOeHMS TUCHMIIUHBI

Kypc «OcCHOBBI pPEHTI€HOCTPYKTYPHOT'O aHAJM3a» TOCBAIIEH H3YYEHUIO COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX METOJIOB PEHTICHOCTPYKTYPHOTO aHAJIM3a, BAapUAHTOB KayeCTBEHHOTO M
KOJIMYECTBEHHOTO PEHTICHOCTPYKTYpHOTO aHaln3a, HeoO0XoauMoro s 3(P¢EeKTUBHOTO
OCBOCHHMSI OCHOBHOU oOpa3oBarenbHON mporpammbl 1o HamparieHuio 03.04.02 «Duzukay,
npodunb «Pu3nKa MoIynpoBOAHUKOBY. Juciuruinaa uzydaercs Ha 1 Kypce — 2 cemectpe.

Kypc nmeer 1enpi0 O3HAKOMIICHUS MariuCTpaHTOB C TEOPETHUYECKUMH M MPAKTHUYECKUMU
OCHOBaMHU PEHTI€HOBCKHUX METOJIOB aHallu3a, ero annapatrypHbiM opopmieHnueM. OH M03BOJISET
NPUBUTH HABBIKM MO paciiMn(pOBKE M MHIUIMPOBAHUU PEHTTEHOIPAMM, PACUYETy MapaMeTpoB
AIIEMEHTAPHON SYEWKH M JPYTrUX CTPYKTYPHBIX IMAapaMeTpOB, MPOBEIEHUIO KaueCTBEHHOTO M
KOJINYECTBEHHOTO PEHTTeHO()a30BOr0 aHAN3a.

[{enssmMu OCBOEHUS AUCLHUIUIMHBI «PEHTI€HOCTPYKTYPHBIN aHAIN3) SIBISIOTCS:

-popMuUpOBaHUE 3HAHUN O MPHUPOJAE PEHTTEHOBCKUX Iydyell M HMX NPUMEHEHUHU s
HCCJICIOBAHMS MaTEPHAIIOB PAa3JIMYHOTO KJIacca, B TOM YKCie U OMOMaTepHaloB;

- BbIpa0OTKa HaBBIKOB MPABUJIBLHOTO BHIOOpPA METOJOB HCCIEIOBaHUS OCOOCHHOCTEMH
CTPYKTYpbI pa3TUYHBIX MATEPUATIOB U PEIICHUS MIPUKIAIHBIX 3a]]a4 CTPYKTYPHOTO aHATU3a.

3agayamu AUCUUNIUHBI «OCHOBBI PEHTITeHOCTPYKTYPHOI0 AaHAJIN32) ABJISIOTCS:

MO3HAKOMHUTH MarCTPAHTOB C BO3MOKHOCTSMH U orpanndeHusMu Metona PCA;

MOHATH OCOOEHHOCTH BO3HUKHOBEHUS H CBOMCTB PEHTI€HOBCKOTO U3TY4CHUS;

MO3HAKOMHUTb C YCTPOMCTBOM U MPUHITUIIOM pabOTHl pEHTTEHOBCKUX TU(PPAKTOMETPOB;

HAYYUTH OINPENEIATh YCIOBUS SKCIIEPUMEHTA UCXOs U3 MOCTaBICHHOM 3a7auu;

HAyYUTh OCHOBaM OOPaOOTKM MOJTYyYEHHBIX PEHTIeHOrpaUyYecKUuX NaHHBIX C MO3MIIUEH
Ka4eCTBEHHOT'O ¥ KOJIMYECTBEHHOT'O aHAIIN3A;

MIO3HAKOMHUTH C COBPEMEHHBIMU NMPOTPaMMHBIMU U WH(GOPMALIMOHHBIMU 00€CIIeYeHUsIMH, B
T.4. C UCTIOJIH30BAHNEM HHTEPHET PECYPCOB

Ilepeuennb 3a1a4 npogeccHOHATBLHOM 1eSITeJIbHOCTH BbINMYCKHHUKOB:

Koa n O0o00menHbie TpynoBblie ynkuun | TpynoBbie pyHKuMuU
HanMMEeHOBaHUe Kon | HanmenoBanue Yposenb | HaumenoBanue Kon [YpoBennb
npogdeccuoHaIbH KBaJIupu (moaypos
oro Kalnuu €Hb)
cTaHjapra KBaJuGu
KaMu

01.001 Mexaror A Ilemarornyeckas 6 OOwenemarornueckas | A/01.6| 6
(memarornyeckast NESATENBHOCTD 110 ¢ynkuusa. OOyuenue
AeATETbHOCTH B MPOEKTHPOBAHUIO U [y ———— A026 6
AOUIKOJILHOM, peanu3aiuu eSITeIbHOCTD
HAYAJIBbHOM 00pa3zoBaTenbLHOTO
o0mem, npoiiecca
OCHOBHOM 00pazoBaTeNbHBIX Pa3zBuBatomas A/03.6 6
o01em, OpraHu3aIMsIX JeSITeTbHOCTD
cpeaHeM 001eM JIOTIKOJIFHOTO,
o0pa3oBaHuM) HayvaJibHOTO 00IIETo,
(BocnuTaTe b, OCHOBHOTO OOIIIETO,
YUYHUTE]b) CpeIHETo O0IIeTro

o0OpazoBaHms




Ilegarornueckas
ACATCIIbHOCTD 110
MPOSKTHUPOBAHUIO U
peanuzanuu
OCHOBHBIX
o0mieo0pa3oBareabH
BIX TIPOTPAMM

Ilegarornueckas
IESITELHOCTD 10
peali3alyy MporpaMm
OCHOBHOTO H CPETHETO
obmero oopasoBaHus

B/03.6

01.003
ITeqarornueckas
eI TeIIEHOCT B
TOITOJIHUTEIEHOM
00pa3oBaHuM JIeTEH
1 B3POCIIBIX

[ IpenonaBanue no
ITOTIOTHUTEILHBIM
00111600pa3oBaTesIbHbI
M IIporpammam.

Opranuzanus
JeSITeIbHOCTH
oOyJaromuxcs,
HaIpaBJICHHOHN Ha
OCBOCHHE
JOTIOTHUTEIHHON
00111e00pa3oBaTeIbHON
IPOrPaMMBI

A.01.6

6.1

Opranuzanus
JIOCYTOBOM
JIEATEIbHOCTH
oOyJaromuxcs B
MPOIIECCE peaTn3aluu
JOMOJHUTEIBHON
00111e00pa3oBaTeIbHON
IPOTPaAMMBI

A.02.6

6.1

Obecnieuenue
B3aUMO/ICHCTBHS C
POIUTETSIMH
(3aKOHHBIMH
MIPEICTaBUTEIISIMHU )
oOyuarouxcs,
OCBaWBAIOINX
JIOTIOJTHUTEIBHYIO
o011e00pa3oBaTeIbHy
10 IPOrpamMMmy, Mpu
peleHnn 3aaa4
oOydeHus u
BOCIIUTAHHUSI

A.03.6

6.1

ITenarornueckuit
KOHTPOJIb U OLICHKA
JIOTIOJIHUTEIIHLHOM
0011e006pa3oBaTeIbHON
MIPOrpaMMBbI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOAUYECKOTO
obecneucHUs
peanu3anuu
JIOTIOJIHUTEIIHLHOM
0011e06pa3oBaTeIbHON
MIPOTPAMMBbI

A.05.6

6.2




b OpraHu3anuoHHO- 6 Opranuzanus u B/01.6| 6.3
METOIMYECKOE MpOBE/ICHUE
obecrnieueHne MCCIIeJOBAaHUI PBIHKA
peanu3aiu YCIIYT TOTIOJIHUTEIIEHOTO
JOTIOTHUTEIBHBIX 00pa3zoBaHus IeTed U
o0meo0Opa3oBaTesbH B3pOCIBIX
BIX IIPOTPaMM 6 Opranu3anuoHHO- B/02.6| 6.3
[earoruyeckoe
COIIPOBOK/ICHHE
METOINYECKON
MesITeIbHOCTH
Me1aroros
IMTOTIOJTHUTEIILHOTO
0OpazoBaHMs
6 MounuTopuHr u onienka | B/03.6| 6.3
Ka4ecTBa pean3aliiu
re1aroraMu
ITOTIOJTHUTEITBHBIX
00111600pa30BaTEIbHBIX
nporpamMm
C OpraHu3anuoHHO- 6 Opranuszanus C/03.6| 6.3
NeIaroruuecKoe JOTIOJTHUTEIIHLHOTO
oOecrnieueHue oOpa3oBaHUs J1eTeil U
peanuzanuu B3POCIIBIX 110 OTHOMY
JOTIOJTHUTEIIbHBIX WJTH HECKOJIBKHM
o01eo0pa3oBaTesbH HarpaBJICHUSIM
BIX MIPOTPAMM JeSITeTbHOCTH

2. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 NpodeccHOHATbHOI 00pa3oBaTebHOM

NPOrpamMmbl

I[I/ICI_II/IHJ'II/IHa «OCHOBEI PEHTICHOCTPYKTYPHOI'O aHAJIM3a» OTHOCHUTCHI K 6J'IOKy 1, K 4aCTHu,

dbopMupyeMoil yauacTHUKaMHu 00pa30BaTENbHBIX OTHOIICHHA.

3HaHMS YMEHUS W BJAJCHUSA, IIOJyYEHHBIE IPU U3YYEHUU JUCHUILUIMHBL «OCHOBBI
PEHTT€HOCTPYKTYPHOTO aHaln3a» HEOOXOJUMBI CTYAEHTaM IIPU BBIMOJIHEHUH BBITYCKHON
KBaJIM(UKAIIMOHHOM pabOThl NMpH pPEUIeHHMH HAay4YHO-UCCIIEOBATEIbCKUX 3ajad B Oynyiein

npohecCuoHaTBbHON NesTENbHOCTH.

MexnpeamerHas cBs3b

Jucuuninuza Paznensl, 3HaHNE KOTOPHIX HEOOXOIMMO IIPU U3yUYEHUN
JUCLUTIIINHBL
1 2
dusnka OCHOBHBIE TOCTYJIATBI M TMIOJOKEHHsS KBAaHTOBOW TEOpPHH;
KOHJICHCUPOBAaHHOI'O | TYHHEJbHBIN 3 (eKT; CTpoeHHEe aToMa U CBsI3b C MEPUOINYECKON
COCTOSIHUS CUCTEMON  DJIEMEHTOB MeHaeneeBa;  BBICOKO-TEMIIEpaTypHas
CBEPXIPOBOJUMOCTb U IPOCTEHUIINE YCTPOUCTBA HA €€ OCHOBE
dusnueckue OcHOBBl (M3UKM BakyyMmMa, IUIa3Mbl M TBEpPAOTrO TeJa;




OCHOBBI BAKyyMa

OJICKTPOHHUKHU

NPUHIUIBl UCTONb30BaHUS ¢u3nueckux 3(dekToB B Bakyyme,
IUIa3Me U B TBEPJOM Telle, B MPUOOpax M YCTPOWCTBAX BaKyyMHOM,
IJIJA3MEHHOM, TBEPAOTEIIBHOW, MMKPOBOJHOBOM M ONTHYECKOU

3. Pe3yabTarhbl 0CBOCHUS AU CIUIIINHbBI

KOMHeTeHIII/II/I oﬁyqalomeroca, (bopanyeMLIe B pe3yJjibTaTe OCBOCHHUA NTUCHUITJIMHDbI
HpOLIGCC HU3YyUYCHUA JUCHUIIJIMHBI HAITPABJICH Ha q)OpMI/IpOBaHI/IC OJICMCHTOB CJICAYHOIINX

KOMIIETEHLIH:
Tadauua 3.1.
Kox | Haumeno| WMuaukarop 1oCTHXeHUS B pe3ynprare 0CBOCHMS NUCLUILUIMHBI
KOMIIET|  BaHHUE KOMIIETEHLINI oOyuaronuics:
eHIMU | xoMmrmeTeH| (3axpennennvuil 3a Oucyuniunoi)
1005051
VK-3  [YK-3. VK-3.1. BeipabatsiBaeT crparernto | 3Haer:

CriocoOeH |[KOMaHIHOW pabOThI M HAa €€ OCHOBE  [COACPIKAHME MPOLIECCOB CAMOOPTaHU3aALUH 1
OPraHU30B [OpraHU3yeT 0TOOp WIEHOB KOMaH bl CaM006pa3gBaHH’Ia X 0CODEHHOCTEH 1 5
bIBATH M |IUISl JOCTHKEHHS [TOCTABJIEHHOM [TCXHOIOTHH peaTHsaliini, UCXO/ 13 LCICH
DYKOBOIAT [ITENTH; COBEPIIICHCTBOBAHUS MPO(PECCUOHATLHON
b pabdotoit [YK-3.2. Opranusyer u KOppeKkTupyer ?;ZZ:{’HOCTH;
KOMaH/bl, [pabOTy KOMaH/bl, B TOM YHCJIE Ha HHaHI:Ip OBATE I[JTH 1 YCTAHABHBATS
BHIPA0ATHIBOCHOBE KOJUIETHANIBHBIX PEIICHHUIA; HPHOPUTETHI TIPH BHIBOPE CIIOCOBOB
st YK-3.3. Paspernaer KOHQIUKTBI 1 HPHUHATHS PEIICHUH C yIETOM YCIIOBHIA,
KOMAaHIHY [IPOTHUBOPCUUS IIPHU ACITIOBOM CpPELICTB, TNYHOCTHBIX CAMOCTOATEILHO
) OOIIIEHNY HA OCHOBE y4eTa CTPOHTH TPOIIECC OBJIAICHUSI
CTPaTErHIO [MHTEPECOB BCEX CTOPOH; CO3/IAET uHbopmanuei, 0T00paHHOH 1
15T pabouyro atMocdepy, MO3UTUBHBIN CTPYKTYPUPOBAHHOM ISl BBIOITHCHHUSI
ITOCTHIKEHHN PMOLIMOHAIBHEIN KJIMMAT B KOMaHJIE; NPO(ECCHOHAIBHOM ACSTENBHOCTH;
51 VK-3.4. Oprauusyer (npearaer  [DU1aAeeT:
MOCTABJICH [[IU1aH) 00yYCHHE WICHOB KOMAHIBI K | PAoMaMH CaMOPETyIIAIII SMOLTMOHATIBHBIX
HOU 1Ien  [00CyX/IeHUe pe3yabTaToB paboThl, B ¥ DYHKIHOHAILHEIX COCTOAHMI Npn

T.4. B paMKax JIUCKYCCHH C
[PUBJIEYCHUEM OIIIOHEHTOB;
VK-3.1. BeipabaTbiBaeT CTpaTeruio
KOMaHHOM pabOTHI M HA €€ OCHOBE
OpraHu3yeT 0TOOP YICHOB KOMAaH/IbI
17151 IOCTUIKEHU S TIOCTaBICHHOM
[1ETIH;

YK-3.2. Opranusyer u KOppeKTUPYET
paboTy KOMaH/IbI, B TOM YHCIIE Ha
OCHOBE KOJIJIETHAJIBHBIX PEILICHUIH;
YK-3.3. Pa3pemaer KOHQIUKTBI U
POTUBOPEUHS ITPU JETOBOM
OOIIIEHNH Ha OCHOBE y4yeTa
ITHTEPECOB BCEX CTOPOH; CO3/1aeT
pabouyro atMocdepy, MO3UTUBHBIN
BMOIMOHAIBHBIA KJIMMAaT B KOMaHJIE;

BBHITOJTHEHUH TIPO(HECCHOHATBHOM

e TeTbHOCTH; TEXHOJIIOTHSAMH OpTaHH3aIHN
nporecca caMooOpa3oBaHMs; CIOCOOAMHU
[TaHUPOBAHUS, OpPraHU3aINH, CAMOKOHTPOJIS
11 CAMOOIICHKH JICSITEIIbHOCTH.

VK-3.4. Opranusyer (npemiaract




T.9. B

1aH) 00y4YeHUE YWICHOB KOMaH bl U
OOCYKICHHE PE3YIbTATOB pAOOTHI, B

PaMKax TUCKYCCHH C

[TPUBJICYCHUCM OIIIIOHCHTOB,

1N

YK-3.
KOMaHJHOM paOOTHI M HA €€ OCHOBE
OpPraHu3yeT 0TOOP WIEHOB KOMaHIbl
17151 JOCTHXKEHUSI [TIOCTABJICHHOM

1. BeipabatbeiBaeT cTpaTeruio

YK-3.
paboTy KOMaH/Ibl, B TOM YHCJIE HA
OCHOBE KOJIJIETMAJIBHBIX PELICHUM;

2. OpranusyeT U KOppeKTUPYET

MPOI0JIKEHHE Taoauna 3.1.
Kon HaumenoBanue Nupukatop 1oCTHKEHUS B pe3ynbTaTe 0CBOEHUS TUCIUIUIMHBI
KOMIIETEe| KOMIICTCHIIUU KOMITCTCHIIUU oOyJaronuiics:

HIIUH (3axkpenienublil 30 OUCYUNJIUHOLL)

IIK-4 | Hayuno- IIK-4 Cnioco6HOCTD IIK-4.1 O6nanaer 3HaHUSIMU O
M CCIIEN0BATEND [UCIIOIBb30BaTh HABBIKU cTaHaapTax opOpMIICHHS HAyYHO-
CKHE ¥ HAYYHO- [COCTABIICHUS ¥ OQOPMIICHUS  [TEXHUYECKOH JOKYMEHTAIHH, 00
MHHOBALIMOHHBI[HAYYHO-TEXHUYECKON 0003HAYCHHAX U TPOPECCHOHATBHBIX
e paOoTHI, TOKyMEHTALN!, HAYYHBIX TEPMUHAX, UCIIOJIb3YEMBIX B
ITOKYMEHTAIUs [0T4EeTOB, 0030pOB, TOKIAI0B U [MHCTPYKIUSAX, YepTEkKaxX U APYrou
[10 TpaHTaM,  [cTaTeu TOKyMEHTAINH.
[IPOEKTOB, IIK-4.2 Binageer merogamu
OTYETOB U [pazpaboTku paboueil IPOEKTHOM U
[IATEHTOB. TEXHUYECKON JOKYMEHTAIUH,

0 opMIIeHHS 3aKOHYEHHBIX POEKTHO-
KOHCTPYKTOPCKUX paboT C MPOBEPKOH
COOTBETCTBUS pa3pabaThIBaEMbIX
[IPOEKTOB U TEXHUUYECKOU
ITOKYMEHTAITUH CTaH/apTaMm,
TeXHUYECKUM YCIOBUSAM U IPYTUM
HOPMATHBHBIM JOKYMEHTaM.

I1K-4.3 Brnageer coBpeMEHHBIMU
MPOTPAaMMHBIMU CPEACTBAMHU
[OJITOTOBKM HAYYHO-TEXHUUECKON
[MOKyMEHTaIuH, HAyYHBIX OTYETOB,

0030pOB, TOKJIAIOB U CTaTEH.

ITo oxoOHYaHHUM OCBOSHMS IporpaMMmsaI IO HAITPABJICHUIO «Dusznka MOJIYITPOBOAHUKOBY»

BBIITYCKHUK HOJDKCH IIPOACMOHCTPUPOBATL TAKKEC KOMIICTCHIOUHN, XapaKTCPHLBIC IJId
MaFHCTCpCKOﬁ IMporpaMMalI:

- CIIOCOOHOCTH pa3dHpaThCs B COBPEMEHHOM COCTOSIHUHM, TEOPETUYECKHMX padboTax u
pe3yJibTaTax SKCIIEPUMEHTOB, BXOSIIUX B IPOTpamMmy,

JUCLIUILINH.

CIIOCOOHOCTH pa3dMpaThCsi B METOJAX HCCIeAOBaHUNW B oObeMe MpodeccroHalbHbBIX




U TpeboBaHus pabOTOIaTEIICH.

KomnereHun MarucTepcKkux mporpaMM JOJDKHBI YUUTHIBATH PErHOHAIBHBIE OCOOCHHOCTH

4. CTpyKTYypa H cojiep:KaHue TUCIHUIITHHbI
4.1. CTpyKTYypa QM CHUNINHbBI
OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTABISIET 2 3a4eTHBIX €UHMUII, 72 4acoB.

Buanl 3anaruii Bcero uacos HNuTepak-e
Yyacel
OO01mas TpyA0eMKOCTh 72
AyauTOpHBIC 3aHATHS
Jlexmmm (JI) 32
[Tpaktuueckue 3anstus (JI3) 16
CamocrositenbHas padbora (CP) 40
Wrorosas ¢popma koHtpois (no JI3 u I1P) 3auer 3
4.2. COOEP) KAHUE JUCIUIIJIMHbI
TeMbl 1 KpaTKOE CoJepIKaHNE
No Tema Conepxanue CamocrosiTesibHas paboTa
1. |Tema 1. ®usuka B3aumoneiicteue 35ekTpoHHOro  |[ToHKast cTpyKTypa
PEHTI€HOBCKOTO My4Ka C TBEPABIM TEIOM. CIIEKTPAJbHBIX TUHUHN U TIPaBUIIA
U3JIy4YEHHUS I'enepanyss peHTT€HOBCKOTO otOopa. Bropuunsie

n3nydenus. [Ipupona u cBolicTBa
U3IIy4EHUS.

HenpepsiBHOE (TOpMO3HOE)
U3JIy4EHUE: MEXaHU3M
B3aMMOJICHCTBHUS, CIIEKTpaJIbHAs
XapaKTEepUCTHKA, BIUSHUE
[apaMeTpoOB 3JIEKTPOHHOTO
IIy4Ka ¥ CBOMCTB Marepuaia
aHoza.

XapakTepucTuyecKoe
U3JIy4EHUE: MEXaHU3M
BO3HUKHOBEHHS, CIIEKTP U €T0
0COOEHHOCTH, CEpUU JINHUH.
[Toryonienne peHTreHOBCKOTrO
U3JTy4EHUs BEIIECTBOM:
OCHOBHOI1 3aKOH OCJIa0JIeHUs
my4elt, ko3 duirienta
ocialieHus, 3aBUCUMOCTb OT
JUTMHBI BONHBL. [IpakTHueckue
MIPUIIOKEHHUS 3aKOHA.

XAPAKTCPHUCTUYICCKUC JTYUH.

Tema 2. PeurreHoBcKas

Pentrenosckas annaparypa.

PentrenoBckas anmaparypa.

7




amnmnaparypa.
PenTrenosckue TpyOKu.
VYcerpolicTBo
nudpakToMerpa.
I'eomeTpus creMKu U
YCTPOMCTBO TOHUOMETPA.
JleTexkTopsl
PEHTICHOBCKHUX JIy4€eHl.
Jlpyrue uCTOYHUKHU
PEHTTEHOBCKOI O
U3IIy4EHUS.

PentrenoBckue Tpyokwu.
YerpoiicTBo nudpakromerpa.
I'eomeTpus cremMKu u
yCTPOMCTBO TOHUOMETpA.
JleTeKTOpbl PEHTTEHOBCKUX
ay4dent. Jlpyrue uCTOUHUKHU
PEHTIE€HOBCKOTO U3JTy4CHHUSI.

PentrenoBckue TpyOKwu.
YcerpoiictBo mudpakTomerpa.
['eomeTpus cbemMku 1
YCTPOMCTBO TOHUOMETPA.
JleTeKTOpBl PEHTTeHOBCKUX
nyudeil. J[pyrue uCTOYHUKHU
PEHTI€HOBCKOTO U3JIy4ECHHUS.

Tema 3. Perucrtpanus
PEHTI€HOBCKUX JIy4Yel U
HU3MEpPEHHE UX
HHTEHCUBHOCTH.
HMNoHn3anmmoHHbBIA METO/I.
dotorpadpuveckuii METOI.
Kcepopanuorpaduueckuit
¥ TIOMHUHECIICHTHBIN
MeTojibl. CpaBHEHUE
pPa3IMYHBIX IE€TEKTOPOB.

Perucrpanust peHTT€HOBCKUX
Jy4el ¥ U3MEpeHHE X
MHTEHCHBHOCTH.
VoHn3anmoHHBINH METOSI.
dotorpaduveckuii METOI.
Kcepopaauorpaduueckuii u
JTFOMHHECIEHTHBI METO/IBI.
CpaBHeHHUE pa3IU4HbIX
JETEKTOPOB.

Perucrpanus peHTTeHOBCKUX
Tydel u u3MepeHue ux
MHTEHCUBHOCTH.

VM oHn3amoHHBIH METOA.
doTorpapuueckuii METONI.
Kcepopaauorpaduueckuii u
JTFOMHUHECHEHTHBIH METOIBI.
CpaBHEHHUE pa3IUYHbIX
JIETEKTOPOB.

Tema 4. ludpaxums
PEHTI€HOBCKUX JTy4ei.
VYpaBHeHHe qUPpaKIUH
Jlays. Ilogxon Bynbga-
Bparros. O6partnas
peuietka. IToctpoenue
Opanpaa. ['eomeTprueckas
WHTEpIpeTaNus
nudpakiui. ATOMHBIN U
CTPYKTYPHBIH (akTop
paccessHuSI pEeHTT€HOBCKUX
nydel. TemmepaTypHbIil

dbaxTop

Judpakius peHTTeHOBCKUX
nydeld. YpaBHeHUe Auppakuu
Jlays. Ilogxon Bynbeda- bparros.
Ooparnas pemterka. [Toctpoenue
OBanbaa. ['eomerpuyeckas
MHTEpIpeTanus 1udpaKiuu.
ATOMHBIN U CTPYKTYpPHBIN
(hakTop paccessHuUs
PEHTI€HOBCKHX JIy4eil.
TemneparypHblit pakTop

Judpakius peHTTeHOBCKUX
nydeid. YpaBHeHHE AUDpaKIUK
Jlays. ITogxon Bynbga-
bpoarros. O6partHas pemeTka.
[TocTpoenue DBanbaa.
I'eomeTpuueckas
MHTEpIpeTanus 1udpaKiuy.
ATOMHBIN U CTPYKTYPHBIN
(dakTop paccessHus
PEHTTEHOBCKUX JIy4YeH.
TemmneparypHslii pakTop

Tema 5.
DKCnepUMEHTAIbHBIE
METO/IBI
PEHTTEHOCTPYKTYPHOTO
a"Hammza. MeTox
MTOPOIITKOB.
NupuunupoBanue
PEHTIeHOTpaMM, CHSITBHIX
110 METOJ1y MOPOIIIKa.
Meron Jlays. Meton

OKCrepUMEHTAJIBHBIE METO/IbI
PEHTTEHOCTPYKTYPHOT'O aHAJIN3a.
MeTo1 TOPOIIKOB.
NunnunpoBanue
PEHTTeHOrpaMM, CHATHIX IO
Meroay nopouka. Merox Jlayas.
Merton BpaleHus: Kpucrasuia.
[IpaBuia noracanus

DKCIIepUMEHTAIIBHBIE METO/IbI
PEHTTEHOCTPYKTYPHOTO
aHanu3a. MeToJ1 MOpONIKOB.
NuannupoBanne
PEHTTeHOTrpaMM, CHATBIX 110
Meroay nopouika. Meron Jlayo.
Merton BpaleHus Kpucrauia.
ITpaBuiia noracanus




BpallleHUs KpUCTaa.
[IpaBuia noracanus

Tema 6. [Ipumenenue
PEHTTEHOCTPYKTYPHOTO
aHaymza JUist
UCCIIETIOBaHUS
MaTepuasoB

Omnpenenenue MIOTHOCTU U
MOJIEKYJISIPHOTO Beca.
Omnpenenenue TUIa TBEPAOrO
pactBopa. OnpezneneHue
Kod(ppuImeHTa TEPMUIECKOTO
pacuupenus. @a3oBblil aHAIU3 U
MOJTy4YeHHE AUarpamMmm
COCTOSIHUM.
Pentrenorpagpuyeckoe
orpezieNieHue BHYTPEHHHUX
HaMpspKeHUH B MaTepuanax.
Omnpenenenue BeTUYUHbI
KPUCTAJJTUTOB.
PenTrenorpaduueckuii anamm3
TEKCTYD..

Omnpenenenue pa3MepoB
KPUCTAJJIUTOB METOJIOM
rapMOHHYECKOI0 aHaJIn3a.

Tema 7. PeaTrenoananus
CTPYKTYPHBIX U3 MEHEHUH,
BBI3BIBACMBIX
TEPMUYECKOH 00paboTKOM
CILJIABOB M BO3JICHCTBUEM
MOHU3HUPYIOLIETO
W3ITy4eHus

PenTtrenoananus sBICHUM,
MPOTEKAOIINX IIPH pacraie
IIEPECHIILIEHHBIX TBEPBIX
pacTBOpPOB.
Pentrenorpaguueckuii anaau3
CTPYKTYPHBIX U3MEHEHUN IIPU
3aKaJKe U OTILYCKE CTAJICH.
Pentre Horpaguueckue
HCCIEA0BAHMS AEUCTBUSA

00Jy4eHHs Ha CTPYKTYpPY
KPUCTAJUIMIECKHUX BEIIECTB

Pentrenoananus TBepabIx
pacTtBOpoB. Bo3HMKHOBEHUE
TOYEY- HbIX JE(PEKTOB U
U3MEHEHHUE NIeproIa
KPUCTAJTINYECKON PEIIETKU

Tema 8. Paguanmonuas
0€e3011aCHOCTb.

Bbrnonornueckoe nericTere
PEHTIE€HOBCKOTO U3JTy4CHHUSI.
ECTGCTBGHHBIC 158 I/ICKYCCTBCHHBIG
NCTOYHHUKHN peHTFeHOBCKOFO
n3nyueHusi. OCHOBHBIE
(u3nUecKre BETUUUHBI
no3uMeTpuu. Pannanmonnas
0€30I1aCHOCTb.

EcrecTBeHHbBIE U HCKYCCTBEHHBIE
HWCTOYHUKHU PEHTTEHOBCKOTO
W3JTy4YEHHUS.

5. O6pa3oBaTebHbIEC TEXHOJIOTHH

[Ipu peamuzaumm kypca «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHaimu3a» B  (QHU3UKE
UCIOJIB3YIOTCS:
TexHoJIOrMH: KOHLEHTPUPOBAHHOIO OOY4YEHHs, MOJIYJIbHOIO OOY4YEHHUs, pa3BUTHUSA

JUYHOCTH U pa3BUBAIOIIEro 00yueHus, 1udGepeHnnpoBaHHOTO 00yICHUSI.
@opMbI: JCKIMH U TIPAKTHYECKUE 3aHSATHUSI.
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3aHATHS NIPOBOJATCS B BUJIE JIEKLUHN C UCIIOJIb30BAHNUE COBPEMEHHBIX TEXHUUECKUX CPEICTB
o0y4yeHHs (IepPCOHATBHOTO KOMITBIOTEPA U MIPOEKTOPA) C NEMOHCTpAIMel MPAKTUYECKON pabOTHI
IIPOrPaMMHBIX MPOAYKTOB, a TaKXKE IPAKTUYECKHE 3aHATUS C IPUMEHEHUEM HAarJIsIIHOTO
MaTepuaia B BUJIE peaJbHbIX 00pa3oB (110 BO3MOXKHOCTH).

[Tpumenenre nHGOPMAITMOHHBIX TEXHOJIOTHI TO3BOJISIET:

e HANOJIHUTH 3aHATUS HOBBIM COJECPIKAHHUEM;

e TOBBICUTH MOTHBAIIMIO K O0yUYEHUIO;

e Ppa3BUBATHh TBOPYECKOE BOCHPUATUE OKPYKAIOLIETO MUPA;

e pa3BMUBaTh UHTEJUIEKTyaJIbHbIE PECYPCHI YUAIIUXCS;

e (opMUpPOBATH MEMEHTH HH(POPMAITMOHHON KYIBTYPHI;

Metoabl ¥ HeJM: TpaJULMOHHBIE U AKTUBHBIE (TPYIIIOBBIE U UHAUBUAYAJIbHBIE);

TPU OCHOBHBIE 1I€JIN JJIs1 YCIIEUTHOTO ITPOBEIEHUS YPOKa C KOMIIBIOTEPHOU MOIIEPKKOM:

e Jlumaxktnueckas (mMoJ  AUJAKTHYECKMM  OOECIEUYeHHEM IOHHMAIOTCS  y4ueOHbIe
MaTepuaibl, KOHKpeTHas 00ydaroias mporpaMMma u amnmnaparypa)

e Meronuyeckas (onpeneneHUEe METOAOB HCIOIb30BAHHS KOMIIBIOTEPA B MPENoiaBaHUU
TEMBI, aHAJIU3 YYEOHBIX PE3yIbTATOB U MOCTAHOBKA CIIEAYIOIIEH yueOHO! 1esn)

e OpranuzanuoHHas (3Ta 3ajadya COCTOUT B TOM, 4YTOObI BbIpabOTaTh M 3aKPENUTh Yy
yyalxcs HaBbIKU pabOThl ¢ yueOHOM IporpaMmoii, opraHu3oBaTh padoTy, nz0eras neperpy3ku
yyalmxcs U HepaluoOHAJIbHOM TpaThl BPEMEHH).

6. YdyeOHO-MeTOOMUYECKOe oO0ecre4eHHe CAMOCTOSITEIbHON pPadOThl CTYJEHTOB.
OueHoyHble CpeacTBA sl TEKYLIero KOHTPOJS YCIeBAeMOCTH, IPOMEKYTOYHOH
ATTECTAIIMH 110 HTOraM OCBOCHHS ANUCIUILIHHBI

Heabio caMocTosATENbHONW pabOTHl MarucTpaHTa SBISETCS CAMOCTOATEIbHOE IPUOOPETEHNE
HOBbIE 3HAaHMM W  BbIpaOOTKA CHOCOOHOCTH K IOCTOSHHOMY CaMOOOYYEHHIO U
CaMOCOBEPIIICHCTBOBAHUIO B MPOPECCHOHAIIBHOW W  COIMAIbHO-O0IIECTBEHHBIX cdepax
JeSITEIbHOCTH.

OO01iee 4YMCIO YacOB MEXAY CAMOCTOATEIbHOW pabOTON CTYIEHTOB U ayJUTOPHBIMU
3aHATUAMH JeNuTCs MopoBHY. OO0muil 06beM nuctMiIMHbl «OCHOBBI PEHTTEHOCTPYKTYPHOTO
aHanmu3a» coctaBisgeT 72 4 (2 3. e.). Ha camoctosTensHyto paboty npuxoautcs 34 4 . OTOT
00BbEM 4aCOB JICIUTCS MOPOBHY MEX/Y CAMOCTOSATEIbHOM MOATOTOBKON TEOPETUYECKOT0 Kypca K
9K3aMEHY U MOATOTOBKOW K MPAKTUYECKUM 3aHATHIM

10
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IIpuiaoxenune
POHJ OHEHOYHBIX CPEJACTB

6.1. CamocTosiTe/IbHOE N3yUeHHE TEOPETHIECKOT0 MaTepUaJia

Bu10M HTOrOBOro KOHTPOJIS IO JUCLHUILIMHE SIBJIAETCS Cllada HK3aMEHa [0 TEOPETUYECKOMY
KypcCy.

[Ipy moAroTroBke K chade HSK3aMeHa IO JIEKIIMOHHOMY KypCy HEOOXOIMMO B IEPBYIO
odepeb BOCIHOJIB30BAThCA KYypCOM JIEKUMU 110 JAaHHOM AUCUUIUIMHE. TE€OpeTUYECKUui Kypce
NOJEJIEH Ha JBa MoAyJsd. B mepBoM MoJyse H3JI0KEHBl pa3IUdHble METOAbl OYMCTKHU
XUMHUYECKMX JJIEMEHTOB M CIUIaBOB. Bo BTOpOM MOJyje H3J0KEHBI METOJbl MOCTPOEHUS
JIMarpaMMbl COCTOSIHUS MOJIYIIPOBOJHUKOBBIX COEIMHEHUM

[Ipy wu3ydeHHWH TMEPBOTO MOAYNIS HYXKHO OOpaTUTh BHUMAaHHE Ha I[EpPEUeHb BCEX
TEXHOJIOTHYECKHUX IMPOLECCOB, C TIOMOIIBI0 KOTOPBIX MOXHO (OPMHpPOBATH Cpeay MAJis
MOATOTOBKA M TIPOBEACHUSI OYHUCTKHM XUMHUYECKHUX BJIEMEHTOB U CIUIABOB PA3JIMYHBIMU
MeTtogamu. HemanoBakHOe 3HaU€HHE UMEET 3HAHUE TEXHOJIOIMUYECKOro 000py10BaHuUs.

W3ydyeHne BTOpOro Monayis TpeOyeT 3HaHWE mpuHIUNA padorel ycraHoBku JTA wu
pa3IMYHBIX METOAOB TIOCTPOCHHS JMarpaMMbl  COCTaB-CBOMCTBA  MOJYIPOBOIHUKOBBIX
coenquHeHuil. HeoOxoauMo 4eTko 3HaTh TpeOOBaHUS K Cpeie [UIsl CO3/IaHUsl yCTPOWCTBA WIIU
npubopa, — oOpaTUTh BHUMAHHUE HA MOBBIIICHUE SKCIUTYaTallMOHHOW YCTOWYMBOCTU MPHOOPOB.
Bcerna nepskath B 1oJie 3peHUs] TEHACHIUN Pa3BUTHUSL TEXHOJIOTHH Kak (pOpMHpPOBAHUS CpPEIbl,
TaK U IpuOOpPOB Ha €€ OCHOBE.

Jlns  BBISCHEHHS BO3HHKIIMX BOIMNPOCOB WM TOJIYYEHHs] YIIYOJIIGHHBIX 3HAHHA TIO0
JTUCITUIIIMHE BOCIHOJB3YHTECH MEepeuyHeM OMOMMorpaguueckux CChUIOK, MPUBEACHHBIX B KOHIIE
Ka)XJI0M JICKIIMH Kypca JIKIIHM.

MaructpaHTtam, KOTOpbIE JOKHBI CAMOCTOSITEIBHO OTBICKUBATH HEOOXOIUMBIE CBEIACHUS
U3 TMPEICTaBICHHBIX JIUTEPAaTypHBIX HCTOYHHKOB, HelenecooOpa3HO YyKa3blBaTh HOMeEpa
CTPaHMII, TOATOMY aBTOPBI CTPAHUIIBI HE TIPUBO/ISAT.

CaMOKOHTpOJIb YCBOCHHBIX 3HAHUN MOYKHO MPOBECTH IO BOIIPOCAM, MPUBEACHHBIM B KOHIIE
Kaxaon snekiuu. OOIriee KOJIMYECTBO BOMPOCOB MM CaMOaTTECTallUd HE MeHee 7 Ha OJHY
JIEKLUIO0 TEOPETUUECKOI0 Kypca, T. €. BCEro He MeHee 60 BOIpOCOoB.

Ha camocrosiTenbHOE M3ydeHUEe TEOPETHUECKOr0 MaTepuaia, KOTOpbI HE pacCMaTpUBaeTCs
B 4achl JIEKIIMOHHBIX 3aHATHH, OTBEACHO 34 4.

Bomnpocsl camocTosiTeIbHOM padoThl
Oco0ouncThIe BEIECTBA
Meroasl KOHLIEHTPUPOBAHUS IIPUMECEN U ONPEACIICHHS YUCTOTHI ITOTYIIPOBOJIHUKOB.
Meroa HeWTpaIu3aluH.
IIepmaHraHaTOMETPUYECKUI METO.
HNopomerpuyeckuii METO,.
['paBuMeTpHYECKUI METON.
[onaporpaduueckuii MeTox.
MUKpPOKpPHCTAIIIOCKOIMYECKUI METO/.

©ooN R LDE

. OMHUCCHOHBIA CIEKTPAJIbHBIN aHATU3.
10. doromeTpus TUTAMEHH.

11. ®oromerpuueckuii METOS.
11
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12. Hedenomerpudeckuii METOS.

13. dnyopumeTpuuecKuii METOI.

14. KuneTtuuyeckue METOIbI.

15. Meroapl KJIaCCUYECKON aHAITUTHYECKON XUMUMU.

16. DaeKTpOMETPUUECKHE METOIBI.

17. Macc-cnekTporpadudecKuii METOI.

18. Xumunueckas kinaccupuKamus MoJyIPOBOIHUKOB.

19. [onydeHue U OYUCTKA CEpBI, CEJICHA, TeIUTypa.

20. Tlonmydyenwe u ounCTKa MeaH, cepedpa, 3010Ta.

21. Tlonmy4yeHue U OYMCTKA TaJUTHSI, TAJTHSI, WHIHSL.

22. MerammoXuMHUYECKUE CBOMCTBA MEH, cepedpa, MHIMS, TaJLTUs, TAUs.

23. TlonmydeHue U OYMCTKA MM, cepeOpa, WHIMS, TAIIIUS, TaHs.

24. Topu3OHTAIbHO HAIpaBJICHHAs KPUCTAIUIM3AIUS IS OYMCTKU WHJUWS, TaUTus, Talus,
CeJieHa.

25. Tpasnenue. [Ipupona nporeccoB TpaBIeHUsI.

26. CocraB TpaBUTEICH.

27. TIpakTH4ecKoe HUCIOJIb30BAHUE PA3IMYHBIX KAPTHH TPABJICHHUS

6.3. Martepuajbl i NPOBeJeHUs] TEKYNIEro M MPOMEKYTOYHOr0 KOHTPOJISI 3HAHUI
CTYAE€HTOB

OueHovHbIe CPeACTBA A/l TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH, POMEKYTOYHOM
aTTecTAlMHU M Y4eOHO-MeToAuYecKoe o0ecnedyeHrne caMOCTOATEIbHON PadoThI CTY/ICHTOB.

Tekymas arrecTauus CTyI€HTOB IPOU3BOJUTCS JIEKTOPOM IO JUCLMIUIUHE B CAEAYIOMINX
dopmax:

- IPOBEPKHU MOCEIICHUS 3aHATHIA;

- OIIPOC Ha JIEKIMX 110 MaTepHaliaM MPEeAbIIYIINX JEKIUH U MaTepuaiaM, BBIHECEHHBIM Ha
CaMOCTOSITEIIbHOE U3yUYEeHHE.

-OIPOC MO TEOPETUUECKON U MPAKTUUECKON YaCTH JJA0OPATOPHBIX PabOT. -KOJTOKBHYM.

IIpome:xxyTouHasi aTTecTalus 10 JUCITUTUITMHE MPOXOIUT B (hopme
mudhepeHIIMPOBAaHHOTO 3a4eTa. 3aueT MOTy4YaroT CTYACHTHI, OCEIIABIINE JIEKIIHOHHBIC 3aHITHS
JTAHHOTO Kypca, CAaBIINe KOJIOKBUYM U BHITIOTHUBIIHE Bce JabopaTtopHble paboTel. [Tpu
HAJIMYUU TPOIMYCKOB J1a00paTOPHBIX PabOT TeMbI 3aHITHI JOMKHBI OBITH OTPAOOTAHBI.

TpeboBaHusl K KOJJIOKBUYMY: TeMaTHKa KOJJIOKBUYMA CBSI3aHa C JICKIIMOHHBIM
MaTepHaIoM, TTIO3TOMY OH IMPOBOAMUTCS TMOCIIE TPOUYTEHUS ITUKIIA JIEKIIUA U TTpeAHA3HAYEH IS
OoJiee TIIyOOKOTO YCBOCHHS MaTepualia, M3y4aeMoro Ha JISKIIUAX. B mpoiiecce oTBeTa CTyIeHT
JIOJDKEH TT0Ka3aTh: - TOHUMAaHUE TEOPETHIECKOTO MaTepralia, BRBIHOCUMOTO Ha KOJUTOKBUYM; -
3HaHME OCHOBHBIX PEHTI€HOBCKUX METO/IOB aHAIN3a; - aHAIM3UPOBAHNE HHPOPMALIUH U
BbIJIETICHHE TJIaBHOTO VITOTH KOJJIOKBUYMa OIleHUBArOTCs B 6amtax (ot 0 7o 5).

KoHnTpoJbHbIe BOPOCHI IO KypCY:

1. ®usnyeckue NpoIecchl, MPUBOASIIINE K BOBHUKHOBEHUIO TOPMO3HOTO U
XapaKTEPUCTUYECKOTO U3ITyUYEHHUN IPY B3aUMOJIEVCTBUN YCKOPEHHOT'O ITy4Ka JIEKTPOHOB €
TBEPABIM TCJIOM.

2. BeiBequte ypaBHeHue Bynbda-bperra.

12
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3. Kak Boirmsaaut audpakiimoHHast KApTUHA OT KyOMYECKOro KpUCTalIa C MPUMUTUBHON
A4YEHKOH, C HENPUMUTUBHOM STUEHKOI?
4. Yrto Takoe CTPYKTYpHAs aMIUIUTYAA, CTPYKTYPHBIH MHOKUTEIb?
Yro Takoe chepa Dpanpia?
Hapucyiite o0paTHOe IpOCTPaHCTBO AJIS MOJIUKPUCTAILIA.
Hapucyiite oOpaTHOe MpOCTPaHCTBO /151 MOHOKpPHUCTAJLIA.
Urto Takoe TekcTypa?

©oNo O

Kak BbINsi AT nupakiiMoOHHbIE KAPTUHA OT MOHOKPUCTAILIA, IOJIMKOUCTAILIA,
amop¢Horo BemiecTna?

10. Bammu npeasiokeHus 1o BEIOOPY METOJIOB ONIPEIEICHUS TapaMeTpa PeIeTKH
MOHOKpPHCTAJLIA.

11. KorepeHTHOE 1 HEKOT'€PEHTHOE pacCesHUue: Pa3Inyusl.

12. TpencraBbre B rpaduyeckoit popme nHTEpHEPEHUNOHHYIO (DYHKIIUIO.

13. Yto Takoe 3KCTUHKLMSA: IEpBUYHAs, BTOpUYHAs?

14. Tlepeuncnure OCHOBHbIE IPUYMHBI OIIMOOK IIPU ONPEIEIEHUN MEKIIOCKOCTHBIX
pacCTOSHUM.

15. VkaxxuTe OCHOBHBIE IPUUMHBI YILIUPEHUS Y3JI0B 00OpaTHOM peIieTKy Ha
pPEHTTEeHOTpaMMax.

16. BeiBemuTe OCHOBHBIC METO/IbI HAOMIOACHUS AU (PPAKIINI PEHTTCHOBCKUX JIydei U3
aHanmu3a ypasHeHus: Bynsda-bperra.

17. Yto Takoe peHTreHOBCKas nudpakTomeTpus?

18. IlosicHuTE B3aMMOCBSI3b MPSMOI0 U OOPATHOIO MIPOCTPAHCTBA.

19. Yto Takoe 061acTH KOTE€PEHTHOTO paccesHus?

20. Moxere 11 Bbl Ha POCTON MOJIENIN MOSACHUTD CYTh 3P PeKkToB Audpaxkuu u
BO3HHUKHOBEHUE UHTEP(HEPEHIIMOHHON KapTUHBI 32 00BEKTOM (TBEPABIM TEJIOM)?

MATEPHAJIBI IO TEKYIIEN 1 TIPOMEXYTOYHOM ATTECTAIIUA
Ilepeyenb BOPOCOB K KOJUIOKBHYMY
1. IIpupona nydeit peHTreHa, uxX npeaoMiIeHUe, TUPPAKIHS.
2. OcHOBHBIE YpaBHEHUS AU(PAKIMHM PEHTIT€HOBCKUX JIyueH.
3. CeKTpbl pEHTT€HOBCKHUX JIy4el, CILIOIIHbIE U XapaKTEPUCTHUECKNE CIIEKTPHI
. 4. OCHOBHOM 3aKOH IMOTJIOUIEHUS PEHTIT€HOBCKUX JIyYEH.
5. PaccesHue peHTI€HOBCKUX JTy4eH.
6. Monuzanus noj 7eiCTBUEM PEHTIEHOBCKUX JTyUYEH.
7. YCTpOICTBO M IPUHIUI pabOThl PEHTI€HOBCKUX TPYOOK.
8. YcrpoiictBo nudpakromerpa.
9. 'eomeTpust CbEMKH M YCTPOWCTBO TOHMOMETPA.
10. JleTeKkTOpbl pEHTT€HOBCKUX JIyUeH.
11. YpaBuenue qudpakuuu Jlays.
12. llonxoxn Bynbda- bparros.
13. O6paTHas pemeTka.
14. Tloctpoenune DBanpaa. ['eoMmeTpudeckas MHTEpIIpeTaIus UG PaKIIUHI.
15. MeTto1 OpoOIIKOB.
16. UnauuypoBaHre peHTI€HOTPaMM, CHSATBIX IO METOAY MOPOIIIKA.
17. Meton Jlays.

13



14

18. Merona BpalieHus Kpucrauia.

19. Onpepernenne MmIOTHOCTA U MOJIEKYJIAPHOTO Beca. OrpeesieHre TuIa TBep10ro
pactBopa. OnpeneneHue ko3GPUIHeHTa TS PMUIECKOTO PACIIIUPEHUS.

20. ®a30BbIi aHAJIU3 U TTOJIYYECHHUE THarpaMM COCTOSTHUM.

21. Pentrenorpaduueckoe onpeneieHne BHYTPEHHUX HANPsHKEHUN B MaTepraax.

22. OnpeneneHue BeIMUYUHBI KPUCTAJUIUTOB.

23. Pentrenorpaduueckuii aHaJIu3 TEKCTYP.

24. PeHTreHoaHanu3 TBEPIbIX pacTBOPOB.

25. Pentrenoananus yrnopsi0ou€HHbIX TBEPIbIX PACTBOPOB.

26. PenTrenoananus siBJICHUH, IPOTEKAIOIINX IPU PACIIAJE MEPECHIIEHHBIX TBEPABIX
pacTBOpPOB.

27. Pentrenorpaduyeckuii aHaJIN3 CTPYKTYPHBIX H3MEHEHUH MPH 3aKaJIKe M OTITYCKE CTaJIH.

28. Pentrenorpaduieckue ucciae10BaHus AeHCTBUs 00TyYeHHs Ha CTPYKTYPY
KPUCTAJUIMYECKUX BEIIEeCTB. 21

29. buonoruyeckoe AeiCTBUE PEHTI€HOBCKOTO U3TyUYEHHUSI.

30. EcTrecTBeHHBIE M HICKYCCTBEHHBIE HCTOUHUKH PEHTTEHOBCKOTO M3TYYCHHUS.

31. OcHOBHBIE (PM3NYECKHE BEIMIMHBI TO3UMETpUHU. Pannanmonnas 6e301acHOCTb.

Dopma umoz06020 KOHMpPONA
3auer (3 cemectp)

7. YueOHo-MeToau4YecKoe 1 MH(OpMAIITUOHHOE 00ecriedyeHue TN CIIUTIITUHbI

7.1. Y4eOnas uTeparypa:

Pexomenayemas urepatrypa (OCHOBHAas):

1. CaBunkas JI.K. PentrenoctpykrypHsiii ananus. Kype nexuii, 4. 1. — Tomck: u31-Bo
Tomckoro yn-tTa, 1982. - 172 c.

2. Casunkas JI.K. Pentrenoctpykrypusiii anamms. Kypce neknuit, 4. 2. — ToMck: u31-BO
Tomckoro yn-Ta, 1990. — 157 c.

3. byomun B.T., Jlyoposuna A.H. MeToap! HccieioBaHus CTPYKTYPHI MTOTYITPOBOAHUKOB H
MeTaioB. — M.: Meramnyprus, 1978. — 272 c.

4. ITymaposckuii JI.}FO. Pentrenorpadus munepanos.M., I'eounnpopmmapk, 2000r.

5. ITaBnos B.I1., XoxnoB A.®. ®duzuka TBepaoro tena. M.: Boicias mkosna. 2000r. 494 c.

6. I'opemuk C.C, Cxakos I0.A., Pactopryes JI.H. Pentrenorpadudeckuii u snekrponHo10.
ontuueckuit ananui. M.: MUCHUC, 2001. 328 c.

7..IlanoBa T.B. PentrenoctpykrypHslil ananu3. Kpatkuii kypc nekuuii., 2012 r

8.. Arnmmuk B.M., [Tonapsor B.B., Yrios B.B. [ludpaknuonssrii ananus. YueOHoe
nocobue.- Munck: Beicmetimas mkona, 2011, ¢.216. Joctym: -
http://www.biblioclub.ru/index.php?page=book_view&book id=109928

9.. 3. Beromkun A.I'. 3amura oKpyXxaroIei cpesibl OT YHEPreTUYeCKUX BO3ICHCTBUI.
VYuebHoe nocobue. M.:Abpuc.-2012, c. 383. loctym:-
http://www.biblioclub.ru/index.php?page=book&id=117489.
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2. P. ®eiiman, P.Jleitton, M. Connc. deiiMaHOBCKUK JICKITUU TIO (PU3HKE.
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Mup, 1965-1967, Beim. 1-9

3. U.Kurens, ¥Y.Haiir, M.Pynepuman, 3.I1apcen, Petid ®@.Kpaydopa.
bepkneeBckuii kype ¢puzuku. M., Hayka, 1971-1974. 1. 1

4. N. Opuep. ®uszuka. M., 1981, 1. 1-2.

7.2. MuTEepHET-pecypchbl

Ha3zBanue pecypca Ccebuika/mocTyn
DjekTpoHHas OHOIMOTEKa OHjIaiH «EaMHOE OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam»
«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
DenepanbHbIi o0pa3oBaTeNbHBIN opTa: http://www.edu.ru
YUpEXJEHUs, NporpamMmbl, cTaHaapTbl, BY3bl, TecThl
EID, THA
denepanbHbIi LCHTP UH(pOpPMAIIMOHHO- http://fcior.edu.ru
oOpa3zoBarenbHbIX pecypcoB (PLIUOP)
Pycckas BupTyanbHast OnOIroTeKa http://rvb.ru
ExenenenbHuk Haykun U oOpasoBanus Ora Poccuu http://old.rsue.ru/Academy/Archives/
«AKaneMus» Index.htm
Hay4nas anekrponnas Oudiaunoreka «e-Library» http://elibrary.ru/defaultx.asp
DOnekTpoHHO-0ubnmoreyHas cucrema [PRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHpopmEO»
NudopmanmonHo-nipaBoBas cucteMa «l apaHT» CereBas BepcHs, JIOCTYIIHAa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOW CETH
HNurl'y
OneKTpoHHO-01OaroTeuHast cuctema «HOpaift» https://www.biblio-online.ru

7.3. TIporpaMmHoOe oGecnieueHue
1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
2. Microsoft Windows server 2003, 2008, 2012, 2016
3. Microsoft Office 2007, 2010, 2016
4. AwntusupycHoe [10 Kaspersky endpoint security
5. CmnpaBouHo-npaBoBas cuctema “T'apant”
6. Onepannonnas cucrema Microsoft Windows XP Professional.
7. Ilaket npuknamueix nporpamm Microsoft Office 2003 Professional.
8. IIporpammubiii mpoaykT «AHTHBUpYC Kacmepckoroy.
9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. [Iporpammustii mpoayktr MATLAB 6.

7.4. MarepuajibHO-TeXHHYECKOe o0ecrieyeHue

MarepuaiabHO-TeXHHUYECKAs1 0232 YHHBEPCUTETA MTO3BOJISIET 00ECIIeUNBaTh KAYeCTBEHHOE
NPOBEIEHUE TEOPETUUYECKUX U MPAKTUUECKUX 3aHATHH.

[lepeyeHb HEOOXOAWMBIX TEXHMYECKHX CpPEACTB OOy4YeHMs, HCIOIb3YEMBIX B y4eOHOM
npolecce Uil OCBOCHUS TUCIUILIUHBL:
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® KOMIBIOTEPHOE U MYJIbTUMEIUITHOE 000PYI0BAHUE;

® BUJCO- M ayIHOBU3YAIbHBIC CPEACTBA OOYUCHUS U JIp.

Hcnonpzyemoe olmiee U crendainu3upoBaHHOE ydeOHOe 000pyAoBaHUE, HAWUMEHOBAaHUE
CHEIHMATM3UPOBAHHBIX  ayAUTOPHi, KaOMHETOB, JlabOpaTOpUil C MepeyHeM OCHOBHOIO
1a00paToOpHOro 000pYyI0BaHUS, CPEACTB U3MEPUTEIHHON TEXHUKHU MPUBEACHHI B Ta0. 7.2.

MarepuajibHO-TeXHHYECKOe o0ecriedyeHue

OcHOBBI 386132, PecrrybOnuka
Aynutopust Ne 303 cnenpanusupoBaHHast
PEHTICHOCTPYKT | MHrymerus, r.0. ropoa
yueOHast MeOelb 171 00yJaroImuxcs 1
ypHoro ananu3a | Haspanb,r.Hazpans, Tep.
o IPENoJaBaTes; TEXHUUECKHE CPeACTBa
I'amyp3ueBckuiil
. o0ydeHus (KOMITbIOTEpPHAS TEXHUKA, JTOCKa,
aJIMUHUCTPATUBHBII OKPYT, o
MyJbTUMEAUHHOE 000PyIOBaHUE:
yi1. MaructpanpHas, A. )
30warn MHTEPAKTHUBHAS 10CKa, IPOEKTOP); AOCTYII K
A N'03 03 MH(POPMALMOHHO-TEIEKOMMYHHUKALMOHHON CETH
yA. A2 : 2 HuTepHeT; yu4eOHO-METOIUUYECKHE MaTePHUAITBI.
ITnomane 71.6 M
386132, Pecrrybnnka AyautopusaNe 05: cnenuanuzupoBaHHAas
Wurymerus, r.0. TopoA yueOHast MeOelb sl 00yJaroIuxcs 1
Haspans, r.Ha3paus, Tep. IpenoJaBaTes; TeXHUUECKHe CPeAcTBa
I'amyp3ueBckuit o0OydeHus (HOyTOYK, JOCKa); 00eceueH TOCTyI
aJIMAHUCTPATUBHBIN OKPYT, | K MHPOPMAIOHHO-TEIEKOMMYHUKAITUOHHON
yi1. MarucrpaneHas, A. cetn lHTEpHET; yueOHO-METOAMYECKHE
39«ay . MaTepHuabl.
Ayn. NeO5.
Inomas 34.1 M
386132, PecniyOnuka Jus1 camocTosiTe/IbHOM padoThl
Wurywerus, r.0. ropoa od0yyaromuxcsi. AyauropusaNe 116: paGouue
Haspans, r.Hazpans, Tep. MecTa IS 00y4JaronuuXcsl, TEXHUIECKUE
I'amyp3ueBckuit cpencTBa o0y4eHus (HOyTOYK, T0CcKa), TOCTYI K
aJMUHUCTPATUBHBIN OKpYT, | cetn MHTEpHeT, yueOHO-METOIMUeCcKue
yi1. MaructpanbHas, 1. MaTepHabl, IEKTPOHHbIE 00pa3oBaTeIbHbIC
39«a» pecypcCHI.
Ayn. Nell6.
2
ITnomane 36, M
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Pabouas nmporpamma aucuUIUIMHEL «OCHOBBI PEHTI€HOCTPYKTYPHOT'O aHAJINM3a)» COCTABJICHA B
coorBercTBUM ¢ TpeboBanusiMu PI'OC BO mno nampasnenuto nmoarotoku 03.04.02 dusmka,
YTBEP)KJICHHOTO MPpHUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot 7

aBrycra 2020 r. Ne 914

[Tporpammy coctaBui: K.(.H., moueHT kadeapsl pusnka Haneruesa M. A.

[Tporpamma ontobpena Ha 3acenanuu kadeapsl «Pu3nKa»
ITpoTokon Ne 11 ot «27» anpens 2026 rona.

[Tporpamma ogoOpena YueOHO-METOAMUECKON KOMHICCHEH (PU3HKO-MaTeMaTHIECKOTo (haKyIbTeTa
[Tporoxoin Ne 6 ot «28» anpenst 2026 rona.
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CgeneHnsi 0 nmnepeyTBep:KIeHHH MPOrpamMMbl

perucrpanuun H3MEHEeHHH

18

Ha oO4YepeaHON Y4YeOHbI Troa H

anpens 2026 roaa.

KaK [PUJIOKCHHUE.
IIponucanel HHIUKATOPBI
JOCTH)KEHUE KOMIIETeHIMH (3HATh,
YMETb, BIAJICTh)

YyeOHblii Pemrenue Buecennnlie namMeneHus IMonmuce 3aB.
ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)
2026-2027r. No 11 ot «27» @DOHJ1 OIIEHOYHBIX CPEJCTB yKa3aH
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