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YTBEPXJIAIO:

eKxarl (PH3HKO-TeXIIHIECKOro (axynpTera

[Tporpamma yueOHON JUCIUIUTMHEL «METOIbI HCCIIEI0BAHNS CTPYKTYPBI TBEP/IBIX TEJI» COCTABJICHA

Ha ocHose I'OC BITO no nanpasieruio moarotoBku 03.04.02«Pusmkay yTBepKIEHHOTO IPHKa30M
Munucrepersa obpasosanusi u Haykn JIHP «4» anpens 2016 r. Ne300»u «Ilomoxenus o6
opraHM3anud  y4eOHOTO  mpoiecca B 00pa3OBAaTENBHBIX ~ OPraHM3alMAX  BBICIIETO
npodeccronansHOro obpasosanus Jlonenxoi Hapoxuoi Pecy6iukuy», yTBep:kIEHHOIO IPHKa30M

Munucrepersa o6pazosanus u Hayku JIHP «30» oxts6ps 2015 r. Ne750.

PazpaboTuuk:

K.¢.-M.H., mouenT, npodeccop kadeapbl TeOPETHIECKOH
(U3MKH U HAHOTEXHOJIOTHI Vpanumpmi H.IL

. d.-M. H., mpodeccop Kadeapsl TEOpeTHIECKOH
(U3MKU U HAHOTEXHOJIOTHH ITerpenko AL

[Tporpamma y4eGHOM MCIMIUTMHBI YTBEPKIEHA HA 3aCelaHHH Kadephl TEOPETHIECKOH
(H3UKH W HAHOTEXHOJIOTUH

[IporokomNe 8 or" 12 " pexalps 2016 1.
3aB. kadeapsl TeopeTHUECKOH GU3UKY 1 HAHOTEXHOIOTHH Baproxun B.H

[MporpamMma y4eOHOU JUCHHILUIMHBI OROOpeHa yde ©TOUYCCKON KOMHCCHEH

(bu3HKO-TEXHIYECKOTO (aKyIbTeTa

ITpotokon Ne4 ot “ 14 ”  jekabps 2016r.

[Ipencenarens yueOHO-METOIUYECKOH %
KOMHUCCHE (haKyibTeTa / Korenko B.H.




1. OO6aacTp nNpUMeHEHHsI M MeCTO JIUCHMIUVIMHBI B Y4YeOHOM Tpouecce. YueOHas
quciumuiiHa «MeToAbl UCCIeI0BAHUSI CTPYKTYPbI TBEPABIX TeJ» SBISIOTCS YacThbIO OCHOBHOM
obpasoBarenbHOl Tporpammbl B cooTBeTcTBUU ¢ ['OC mo Hampapnenwio mnoxaroroBku 03.04.02
«Pu3nKa» U COCTOUT U3 OAHOTO COACPIKATEIFHOTO MOIYJISI U TISITH TEM.

VYueOHas aucuuruinHa «MeToAabl MccileJ0BaHUSI CTPYKTYPbI TBEPAbIX TeJ» OTHOCUTCS K IUKITY
BapUaTUBHONW dYacTu mpodeccuoHambHoro Osoka. OcHOBbIBaeTCsS Ha 0a3e JUCHUIUIAH TI0
HampaBieHuto moarotoku 03.03.02  «Pusmkay: Kpucrammodpusuwka, TEOpUs U METOJBI
CTpYKTypHOro aHanuza, ®usuka tBepaoro teia, CTpykTypooOpa3oBaHHe U SBICHHS IEpeHoca B
KpHUCTaIaX ¥ TOHKUX IUICHKaX, DJIEKTPOHHAS MUKPOCKOIIUS H PEHTIeHOTpadus MaTepranoB.

2. HopmaTuBHBIE CCBUIKH (npu He0OX00UMOCMU)

3.  CrpyKTypa JUCIUILIAHBI

ouHas opma
o0OyueHus Ha 6aze

*3a0unas ¢hopma
0bOyuenus Ha baze

XapakTepucTuka yueOHOU JUCIUIINHBI CIIO BIIO
BIIO CI1O BIIO | (yckop. | (yckop.
(yckop.) ) )
OO0pa3zoBarenbHbIil YpOBEHb: Maructp

Hanpasienne norotoBku (crnenuagbHOCTh)

03.04.02 « Dusuxa»

[Tpoduib

KonngecTBO conepkarenbHbIX MOLYJIEH
(Tem)

1(5)

JucnurmuHa 6a30BoM / BApHaTUBHON YacTH
. 1
00pa3zoBaTebHON MTPOTrPaMMBI

IIpodeccuonanbublii 010Kk, BapuatuBHas 4acth

DopMBI KOHTPOJIS

Ox3ameH u MK

ouHas hopma *3a0unas ghopma
00y4eHus Ha 6aze 00yueHus na base
[TokazaTenu *CITO CIIO BIIO
BIIO BIIO | (yckop. | (yckop.
(yckop.)
KonuyecTBO 3a4eTHBIX eAMHUIL (KPEIUTOB) 6
KonuuecTBo yacoB 216
I'on moaroToBku 2
Cemectp 3
KonnuecTBo yacos
- JIEKIIMOHHBIX 12
- IPAKTUYECKUX, CEMHUHAPCKUX 48
- 1a00PaTOPHBIX
- CaMOCTOSTEIbHON PabOTHI 156
B T.4. UHAMBHUIYaJIbHOE 3a/IaHNE
HenenpHOE KOTMYECTBO YacoB, T.4.
ayJIMTOPHBIX 5

OCO - obmee cpenHee 00pa3oBaHUE
CIIO - cpennee npodeccroHaIbHOE 00pa3oBaHKE
BIIO — BrIcuiee npogeccuoHaabHOe 00pa3oBaHue

1- B cooterctBuM ¢ OOII (ocHOBHOI 00pa30BaTeNEHON MTPOTPAMMOIL)




4.  OnwmcaHue JUCLMITINHBI

eau u 3apaun
Heap nucuumaruabl «MeTobl UCCIeI0BaHUS CTPYKTYPBI TBEPBIX TEJ» - MOJIYYUTh OCHOBBI
3HAHUM TEOPETUUYECKUM U IIPUKJIIAJIHBIM BOIIPOCAM COBPEMEHHBIX METOJIOB UCCIIEIOBAHUS
TBEPAOTEIbHBIX CTPYKTYP.
3apaum AUCHUIUITMHBL «METOIbI HCCIIEIOBAHUS CTPYKTYPhI TBEPBIX TEID»

*  W3Y4YCHHE OCHOBHBIX (DM3WYECKUX MPHUHIIUIIOB U SBJICHUH, JICKAIIUX B OCHOBE COBPEMEHHBIX
METOJIOB UCCIIEIOBAHUS INICHOYHBIX TOMO-, TETEPO- U HAHOCTPYKTYP;

*  TIpHOOpETeHHE 3HAHWI W YMEHUMH, MO3BOJISIFOIINX JIeJIaTh OLIEHKY BO3MOKHOCTH, TOYHOCTH U
HaJEKHOCTH METOJIOB aHAJIN3a;

*  paccMOTpPETh MNPHUEMbl KOMOWMHUPOBAHHUS METOJIOB HCCICIOBAHUS JUISI W3BJICUYCHHS
HeoOxoaumoi nHpopmanuu 1o aedexkTam, Mo YPOBHIO JICTHPOBAHUS U PACIPEICIICHHUIO
IpuUMecel 10 IUIOIIAN U TIIyOrHE;

*  CHOCOOCTBOBAaTh CaMOCTOSITEJIbHOW OpPUEHTALMU CTYJEHTOB Ha MHPOBBIC JOCTHXKCHHUS B
TAHHOM 00JIaCTH 3HAHUH.

TpeGoBanust K pe3yjabTaTaM OCBOEHHSl AMCHUIIMHBIL: [Ipoliecc u3yueHUs AUCHUILTUHBI
HarpaBjieH Ha (POPMHUPOBAHHE DJIEMEHTOB CIEAYIOMINX KommeTeHIui B coorBeTcTBUU ¢ ['OC BIIO
M0 JaHHOMY HAIpaBJICHHUIO TOJATOTOBKH (MIPOQUITIO):

oowexkyromypuvimu komnemenyuamu (OK):

CIIOCOOHOCTBIO UCIIONB30BATh OCHOBHI (pritocockux 3HaHUHM A7t HOPMUPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

CIIOCOOHOCTBIO aHAM3UPOBATH OCHOBHBIC JTAIbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BUTHS
obOiectBa uis opMupoBaHus rpaxkaaHckoi mosunuu (OK-2);

CHOCOOHOCTBIO MCII0JIb30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUI B pa3InYHbIX cepax
xusHenestensHoctr (OK-3);

oowenpogpeccuonanvnvimu komnemenyuamu (OIIK):

CHOCOOHOCTBIO  HCHOJB30BaTh B  NMPO(ECCHOHANIBHOM  JEATENbHOCTH  0a30Bble  3HAHMS
(GyHIaMEHTATPHBIX pa3lelioB MaTeMaTHKH, CO3/1aBaTh MaTeMaTHYeCKHE MOJIETH THITOBBIX
npodeCCHOHATBHBIX 3a/lad U HMHTEPIPETUPOBATh IOJYYEHHbIE PE3yJbTaThl C y4ETOM TI'pPaHMIL
npumenumoctu mozenei (OI1K-2);

CIOCOOHOCTBIO HCIIONIB30BaTh 0a30BBIE TEOPETHUYECKHE 3HAHUS (QYHIaMEHTAJIBHBIX pa3/iesioB
o01Ieli u TeopeTUUeCKOo (pU3KKH [Uisl perieHus npopeccuonanbubix 3anad (OITK-3);
CIOCOOHOCTBIO TOHMMATh CYIIHOCTh M 3HAaueHHE HWHPOPMALUU B Pa3BUTHH COBPEMEHHOTO
o01iecTBa, OCO3HAaBaTh ONACHOCTh M YIrpo3y, BO3HHUKAIOIIME B 3TOM IpoIlecce, COON0IaTh
OCHOBHBIE TpeOoBaHus HHGopMaronHoi 0ezomacHoctu (OITK-4);

npogheccuonanvruvimu komnemenyuamu (IIK):

HAYYHO-UCCNIE006AMENbCKAA U RPOEKMHAA 0eAMeTbHOCHb:

CIOCOOHOCTBIO HCIIOJIb30BaTh CIEHUATM3UPOBAHHBIE 3HAHUA B 00JacT (DU3UKU JJISi OCBOEHUS
npoduibHbIX pusnueckux aucrmmimd ([TK-1);

CIIOCOOHOCTHIO IPOBOUTH HAyYHBIE UCCIICIOBAHHS B H30PAHHOM 00JIaCTH SKCIIEPUMEHTAIBHBIX U
(unu) TeopeTHUecKUX (PU3MUYECKUX UCCIIEOBAHUN C TIOMOIIBIO COBpEMEHHOU NpubopHOi 0asbl (B
TOM YHCJIE CIIOKHOTO (hU3UYECKOro 00OpYyI0BaHUsA) U UH(OPMAIIMOHHBIX TEXHOJIOTUN C Y4eTOM
OTEUECTBEHHOTO U 3apyOexxHoro onbiTa ([TK-2);

HAYYHO-UHHOGAUUOHHAA 0eAMENbHOCHb:

CIIOCOOHOCTBIO I0JIb30BAThCA COBPEMEHHBIMH METOJaMH OO0paOOTKH, aHalu3a W CHUHTE3a
dusmueckoit nHpopmary B n30paHHO# oOnacTu ¢pusmueckux uccnenoBanuii (IIK-5);
OP2AHU3AUUOHHO-YRPABTIEHYUECKAA 0eAMENbHOCb:

CHOCOOHOCTBIO y4acTBOBaTh B TIOJATOTOBKE W COCTaBJIEHUM HAyYHOM JIOKYMEHTALUU II0
ycranosiernoi gpopme (TTK-7);



B pe3yJabTaTe H3y4YCHUdA yqeﬁﬂoii JAUCHHUIIIMHBI CTYAC€HT J0JI3KEH !
3HaAmbv.:

OCHOBOITOJIATAIONINE MaTepUabl Kypca, BO3MOXHOCTH M (M3NYECKHE MPHUHLUIBI pabOTHI
UCCIIEI0BATEIbCKON TEXHUKHY;

BO)XHbIE JOCTM)KEHHS B JaHHOW oOONAacTH 3HAHMA, OIpPENENAIONNEe  pa3BUTHE
HOJYIIPOBOJHUKOBOM MHKpPO- M HAHOIEKTPOHUKU M0 MyONMKAaLMsAM B MOHOIpadusx,
NEPUOANYECKUX HAYUHBIX KypHAIaX U Ip.U30aHMIX;

00 OCHOBHBIX JOCTHM)KEHUSX MHPOBOTO YPOBHS IIO COBPEMEHHBIM CpEICTBAM TOHKOIO
aHaJM3a MOBEPXHOCTH, IEPEXOAHBIX 00JIacTei, 1e()EeKTOB B IJICHOUYHBIX CTPYKTypax;

BUJETh B3aUMOCBS3b U B3aMMOOOYCIIOBIEHHOCTb METOJIOB HCCIIEAOBAHUS, TEXHOJOTHU
IPOM3BOJICTBA TOJYIPOBOJHUKOBBIX CTPYKTYp, pa3paOOTKu NPUOOPOB HAa HX OCHOBE H
Ha/IeXKHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS.

ymemp:

OOBSICHUTH TOJYYEHHBIE pE3YJIbTaThl HCCIENIOBAHUS  MOJYIMPOBOAHUKOBBIX  CTPYKTYD
(KOHTaKTHBIX IUIOMIA/IOK, TJICHOK, MEPEXOAHBIX 001acTeH, MOI0KEK);

dbopMupoBaTh WENM M 3aJa4dl HUCCIENOBAaHUS, COCTABJIATH IUIAH AKCIEPUMEHTaIbHOTO
HCCIICIOBAHUS CTPYKTYP;

JieNaTh OLEHKY KayeCTBEHHOTO W KOJMYECTBEHHOTO aHalu3a MOBEPXHOCTH, MEPEXOIHBIX
obnacteld, 1eeKTOB B IUICHOYHBIX CTPYKTYPaX, TOYHOCTH H3MEPEHUI;

CaMOCTOSITENILHO BBITIOJHATh AKCIEPUMEHTAIbHYIO YacTh AUIIOMHOU paboThl, O6a3upysch Ha
3HAHUSX JIAHHOTO Kypca ¥ CIEIUAIBHBIX JUCIHILTNH.

enaoemo:

npodeccnoHATEHO-IPOPIINPOBAHHBIMU 3HAHUSMHU B 00JIACTH MH(POPMAITMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIX KOMITBIOTEPHBIX CETel, MPOrpaMMHBIX MPOIYKTOB U pecypcoB MHTepHeT s
pelIeHus 3314 Kypca,

paznenaMu (GU3UKH, HEOOXOAUMBIMH JIJIS pEIIeHHs 3a/1a4 Kypca.

5. CopepxxaHue TUCHUILIMHBI U GOpMBI OPraHu3aluM Y4eOHOr0 nmpoiecca

HopsiakoBbiii HOMep | KpaTkoe cogep:xanue TeMbl

M TeMa
Cooepircamenvuutii modyns 1

Tema 1. TenneHus pa3BUTHS COBPEMEHHOW TEXHOJOTUHM MHUKPOIJICKTPOHUKHU U
AQHAJMTUYECKUX CPEJICTB UCCIEAOBAHMS OJIYIPOBOJHUKOBBIX CTPYKTYD.

Tema 2. dusznueckrue TPUHIUNBI W aAHAIUTHYECKHE BO3MOXKHOCTH METOOB
MOHHOM CIIEKTPOCKOIIHH.

Tema 3.. AHanTHYECKHE BO3MOKHOCTH METO/I0B 3IEKTPOHHON u
(OTOAIEKTPOHHON CIIEKTPOCKOTTHH.

Tema 4. JudpakimoHHble METOABl HCCICIOBAHUS MATEPUATIOB AJIEKTPOHHOU
TEXHHUKH.

Tema 5. 30H10BEIE METOIBLI HCCIIEJOBAHUS.

Kpr JUCHUILIMHBL «MeToapl MCCIIeqOBaHUS CTPYKTYpPBI TBCPABIX TCID» MPEAYCMATPUBACT

caenyronye GpopMbl OPraHu3anun yueOHoro npouecca:

1. nexmuu;
2. IPaKTUYECKHE 3aHATHUS;
3. camocToATeNbHas paboTa CTyIeHTA.
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[To ucrouHuky nepenadyum M BOCHPUATHS y4eOHOH MH(pOpPMALMKU UCIONb3YIOTCS CIOBECHBIE
(nekuwsi, Oecena), HarisAHbIe (MJUTIOCTpAIMS, IEMOHCTPALUs), MpaKTHUecKue (ynpaKHEHHS)
METO/bI.

[To xapakrepy MO3HABATEIbHOH IESITEIBHOCTH CTYIEHTOB HCIOJIB3YIOTCS OOBSICHUTEIBHO-
WITIOCTPATUBHbIE M PEIPOAYKTHUBHBIE METO/IbI, IPOOIEMHOE NPENOAaBaHue, YaCTUYHO-IIOUCKOBBIN
Y UCCIIEI0BATEIBbCKUI METOIBI.

B 3aBucHMOCTH OT OCHOBHOM JMAAKTUYECKON LIENU U 337a4 UCIOJb3YIOTCA METObl YCTHOIO
U3JI0KECHUSI 3HAHUH, 3aKperieHue y4eOHOro MarepHaia, CaMOCTOATENbHOM paboThl CTY/IEHTOB IO
OCMBICIICHHIO U YCBOEHHIO HOBOI'O MarepHasa, paboThl MO NPUMEHEHUIO 3HAHUH Ha MPAKTUKE U
BbIpa0OTKE YMEHUI U HaBBIKOB, IPOBEPKH U OLICHKU 3HAHUI, YMEHUM U HABBIKOB.

Hcnonb3yroTes ciaenyromune MeTo1bl KOHTPOJIA:

1. ycTHBII KOHTPOJIB (3KCIIPECC-0IPOC Ha JIEKLIUSIX);

2. IPOBEpPKa CaMOCTOATENIbHBIX padoT;

3. MOZlyJbHAst KOHTPOJIbHAS paboTa (AUJaKTHUECKOE TECTUPOBAHUE);
4, UTOTOBBIN TeCT (PK3aMEHAITMOHHBIC OUJIETHI).



TemaTHyecKHil NJIAH MOYJIA

CoaepskaTeJbHbIH MOAYJIb 1

KoauuecTBO 4acoB

Ounas gopma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BBICLIET 0

00DA30BANMSL npogeccHOHATBHOTO npogeccHOHATBHOTO
P o0pa3oBaHus 00pa3oBaHus
Hassanus B T.4. B T.U. B T.4. B T.4.
cojiepKaTeJIbHbIX
o < < < <
MOJyJIell U TeM e |2 3 = v | 2|5 = o | 2§ z v |5 Z
o ¥m5‘“§wo % m5“§wo % mq"j“‘gcvso bﬂ%‘“@m
= = O al 2 B = = = O a |2 E = = = O a |2 B e~ = = o |8 E [
) = O o R R[>0 @ = 9 o lw 8l>0 o0 = V| olw =0 © = 9 5 &8 >0
Q g Il 8QIHY Q = =) g | 8QIEY 9 = | ElaQ EY R =§ 518 QlHG
@ (& SIS < =] A 2 = < < s| A 2 = < < ) [~ (» = < S
5| 2|8 & 2|8 § 5| E| &|5 =& & 5| E|&]6 ¥9E & 5| E |5 E &
= 2 ol & w|= = X o | & R|= = X Q|0 Rl = = 2 10 v =
< < =® < < N < < xR o~ < °N
E el S = = =S = = | 5|8 |E = |8 |E
Tema 1.
21 2 9 31
Tema 2. 22 |2 9 31
Tema 3.. 2 10
22 31
Tema 4. 22 |3 |10 31
Tema 5. 22 |3 10 32
Hmozo no
cooepircamenbHoMy 216 | 12 | 48 156
mooynio 1




6. TeMbl NpaKTHYECKUX 3aHATHI

1. Pemenne 3amau Ha HaxokaeHue TUQPPAKIUOHHBIX pediekcoB. Pemienune 3amad Ha
MOTJIOIIEHUE PEHTTEHOBCKOIO U3Iy4eHUs. BbIlloNHEHNE yIIpaKHEHUI Ha HAXO0K/ICHUE IIEPUOJI0B
pemeTKn

2. Broinonnenue ynpaxHeHH Ha aHaidu3 3JEKTPOHHBIX AU(pPAKTOrpaMM U OIpeneeHHe
CTPYKTYpPhl TOBEPXHOCTH. BbINONHEHHWE yHNpaXHEHUM Ha MOJICIMPOBAHHUE W  aHAIMU3
3NEKTPOHHBIX TU(PaKTOrpamMm

3. Pemenue 3agau Ha pacuéT XapakTEpUCTHK AIEKTPOHHOIO MHUKpOCKoma. Pemenue 3agau
Ha XapaKTEePUCTUKU PACTPOBOTO JIEKTPOHHOTO MUKPOCKOTIA.

4. Pemenne 3amay Ha mpenen  UyBCTBUTEIBHOCTH M pa3pelIeHUE dSJIEKTPOHHOTO
MUKpOAHAIU3a.

5. Pemenue 3aga4 Ha pacu€t NOTEpb SHEPTUM JIEKTPOHOB B TBEPJIOM TEJIE.

6. Pemenue 3anay Ha pacuét BeposiTHOCTU OXe-epexo0B U U3TydaTebHbIX IEPEXO0/I0B.
7. Pemenue 3a1a4 Ha pacuéT SHEPTrUH U BEPOSTHOCTU BHIX0/a (POTOIIEKTPOHOB.

7. CamocrosiTesibHas padoTa

CamocrostenbHas paboTa CTYAEHTOB IO Kypcy «Memoovl uccnedosanus cmpyKkmypol
meepovix meny TPEAyCMAaTPUBACT: pa3pabOTKH TEOPETUYECKHX OCHOB IPOCITYIIaHHOTO
JEKIIMOHHOTO MaTepHasa; U3y4yeHHe OTJENbHBIX TEM MJIM BOIPOCOB, KOTOPbIE MPEAYCMOTPEHbI
JUISL CaMOCTOSITENIbHOM paboOThl; MOArOTOBKY K IPAKTUYECKUM 3aHATHSIM; CaMOCTOSITEIIbHOE
peleHue 3ajay; NOAroTOBKY K MOAYJILHOMY KOHTPOJIIO.

TeMbl ISl CAMOCTOSITEJILHOM PadOTHI

1. Cdepuueckas u xpomaTuieckasi abeppaliii MAarHUTHBIX JINH3

2. [IpuHuun neWcTBUs, YCTPOHCTBO M PEXHUMbI PabOThl CKAHUPYIOLIETO 3JIEKTPOHHOTO
MHUKpPOCKOIIA.

3. Cunbl BaH-fep-Baanbca. IlpuHuumn nedctBus W pexuMbl pabOThl aTOMHO-CHIJIOBOTO
MHUKpOCKOTIIA.

4. XapaKkTepUCTUYECKOE TOPMO3HOE U CUHXPOTPOHHOE PEHTTEHOBCKOE U3JIyUEHHE

S. Judpakius OBICTPBIX 3JEKTPOHOB Ha OTpaKeHHE M €€ MpUMEHEHHE [UIsl aHaln3a
MIOBEPXHOCTH.

6. @013 dexT. 3aKOHBI COXPaHEHHSI SHEPTUU U UMITYJIbca MTPH PoTodPdeKTe.

8. KoHTpoJsibHbIE BONIPOCHI K MPOMEKYTOYHOM aTTecTaluu

1. OOmas knaccuuKkanus CIeKTPOCKOMMUECKUX METOI0B.

2. DHepreTuyeckasi XapakTepUCTUKA YYaCTKOB AJIEKTPOMArHUTHOTO CIIEKTPa,
HCIIOJIb3YEMBIX B PA3JIMYHBIX CIIEKTPOCKOIINYECKUX METOMAX.

3. [TapameTpsl, XapakTepHU3yroIlIKe ONTUYECKOE U3JIyUYEeHUE: JJINHA BOJIHBI, YacTOTa,

UHTEHCUBHOCTD U T.J.
JlnarpaMMa SHEpPreTU4EeCKUX YPOBHEM aTOMa U MOJIEKYJIBI.

Teopernueckue ocHoBbl UK cnextpockonuu. Konebanus u cTpykTypa MOJIEKYIL.
KauecTBennsiit ananus no MK — criektpam.

KonnuectBennsiii ananus no MK — cnektpam.

Cospemennsie MeTonbl MK ciekTpockonuu.

: [TapameTpsl ceKTpanbHBIX TPUOOPOB: AUCHEPCHS, pa3pelIaonias cuia, CBETOCHIIa
npubopa.

©CoN A

10.  Cnekrpodoromerpus. AHaIN3 MHOTOKOMIIOHEHTHBIX CHCTEM.

11. Crnexrpodoromerpusi. CelneKTUBHOE ONpeiesIeHUE OJJHOTO KOMIIOHEHTA B
MHOTOKOMIIOHEHTHOW CHUCTEME.

12. Knaccudukamys METOI0B PEHTT€HOBCKOW CIIEKTPOCKOITHH.

13.  PenrtreHoBckas ¢oroanekTponHas criekrpockomnus (POIC).

14.  Penrtreno¢yopecleHTHbII METO/] aHaIH3a.



9.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

'OV BIIO «IOHELIKMI1 HAITUOHAJIbHBIM YHUBEPCUTET»

YpoBeHs oOpazoBanus — Maructp

Hanpagsnenue noarorosku — 03.04.02 «Puzuka»
Cemectp —3
YyeOHast qucuumuinHa - «MeTobl HCCIEA0BAHUS CTPYKTYPHI TBEPBIX TEID)

SK3AMEHALIMOHHBIN BUJIET Ne 1

«Y TBEPKICHO»
Ha 3acelaHuu Kadeapsl
npotokon Ne  oT «_ »

3aBenyromnuii kapeapoit

OO6mas knaccuukanus CeKTPOCKOMMYECKUX METOOB. .
PentrenodayopecreHTHbII METOT aHATH3A. .

B.H. Baproxun

DK3aMeHaTop H.IT1. Usanuiisin
14. Kpurepun ouennBanus
(Paspabamvigaromces u ymeepacoaromes kagheopou na ocnoge [lonoxcenus [JonHY)
Orrenxa o 100~ Onenka o
OLTHLHOM o TOCY/IAPCTBEHHOM 1IKAJIe
IIKAJIe, KOTOpasi |  IIKaJjie (3K3aMeH, Onpenenenne
JeficTBYeT B ECTS udrpepeHIPOBAHHB I
JonHY 3a4eT. 324€T)
OTJIMIHO — OTJIMYHOE BHITIOJIHEHHE C
«OtmuHO» (5)
90-100 A HE3HAUYUTENbHBIM KOJIMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOpOIIO — B IIEJIOM TPABUIIEHO BHITTOJTHEHHAS
80-89 B paboTa ¢ He3HAYUTEILHBIM KOJTMYECTBOM
«Xopomoy (4) om6ok (10 10%)
(3aumero) XOPOIIIO — B IIE€JIOM TPABUIILHO BBITOJTHEHHAS
75-79 C paboTa c HE3HAUUTENHEHBIM KOJITYECTBOM
omm6ok (110 15%)
OBJICTBOPUTEIIBHO — HEIIOXO0, HO CO
70-74 D «Y TOBIETBOPUTEIHHO YA P ’
3) 3HAYUTENHHBIM KOJIMYECTBOM HEIOCTATKOB
OCTAaTOYHO — BBITIOTHEHUE YIOBIETBOPSIET
60-69 E (3aumeno) & ya p
MHUHHUMAJIbHBIE KPUTEPHU
«HeynoBneTBOpUTEIHHOY
HEYJIOBJIETBOPUTEIBHO — HAJI0 TIOpaboTaTh
C BO3MOKHOCTBIO
35-59 FX . HaJl TEM, KaK IIOJTY4UTh MOJIOKHUTEIIbHYIO
TTOBTOPHOM aTTeCTalluu
OIICHKY
(2) (He3aumero)
0-3#4 F «HeymoBiIeTBOPUTENBHO» |  HEYIOBIETBOPUTEIHHO - C BOBMOYKHOCTHIO
(2) (He 3aumero) TIOBTOPHOH C/IAYM TIPH YCIIOBUH OOSBATEITFHOTO
Habopa JOTOITHUTETBHBIX O/TI0B
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CoryacHO MOAYJIBHOMY TPHHIMITY OPTaHU3alMH Y4YeOHOro TpoIecca COACpPKAHHE
TUCITUTUINHBL «Memoobl ucciedoeanus cmpykmypsl meepovix miesl» BKIOYAeT B ceOsl OJMH
COJICPIKATEIbHBIA MOJyJIb. 3a4€THBIA MOJYJIb COCTOMT M3 TEOPETHYSCKOrO Marephalia u
MPAKTUYECKUX 3a7ad, BBIMOJHEHUE KOTOPHIX TpeOyeT OBIAJCHHS TEOPUEH B YKAa3aHHOM B
MoayJsie o0bEMeE.

OrneHka 3HAHWUW CTyIEeHTOB TpoBoguTcsa 1O 100-0a/utbHOM IIKaJie 1O  CISAYIOIIMM
KPUTEPHSIM:

3auéTHble MOAYJIN ®opMa KOHTPOJISI Bbanabl
ConeprxarenbHbld MOAYIH | CamocrosrenpHas padora Nel 25
CamocrosrenpHas padora No2 25
DKk3aMeH 50
O061uii uror 100

K MoaynpHOMY KOHTPOJIIO CTYACHT MMEET BO3MOXHOCTB IMOJIYYHUTh 25 OasioB, pEIINB
MPAKTUYECKHUE YIIPAKHEHHUS], IPEATI0KEHHBIE I CAMOCTOSTEIbHON PadOTHI.

Ha MoaynbHOM KOHTpOJ€ CTYIAEHT MMEET BO3MOXKHOCTb MOJY4YHTHh elie 25 0aios,
PEIINB MPAKTUYECKUE YIPAXKHEHUS, IPEATIOKEHHBIE ISl CAMOCTOSATEIHHON PaOOTHI. .

Ha »K3ameHe CTyneHT HMeeT BO3MOXKHOCTh NoayuuTh 50 OamioB. OcHoOBOM aiis
MOJTyYEHUsI OIEHKU Ha 2K3aMEHE SIBJIAETCS YPOBEHb OBIAJCHMS CTYACHTAMU MaTepualia Kypca
«Memoowt uccnedosanus cmpyKmypobl meepovix mie, IPeayCMOTPEHHOTO Y4eOHBIM IIAaHOM
HanpasieHus moarotoBku 03.04.02 dusuka. Jk3aMeHAIIMOHHBIN OMJIET COCTOUT U3 2 BOIPOCOB.
Ot crynenTta TpeOyeTcs yCTHOE M3NIOKEHHE OTBETOB Ha HUX. OTBET Ha KaXIbl U3 BOIPOCOB
OlleHMBaeTcs B 25 OalioB.

OreHKa 3a OBJIaIEHUE Kypca BBICTABIISIETCS 110 CIAEAYIOIINUM IPUHIUIIAM:

— OILEeHKY «OTJIMYHO» 3aciy’KUBAeT CTYJEHT, KOTOpPBIH OOHapyXuia IiayOoKHe 3HaHUs
IpY OTBETAaX HAa TEOPETHUYECKHE BOIPOCHI MO TEMaM Kypca, a TaKKe BBITIOJIHIII MPAKTUYECKHE
3a/laHus B TOTHOM 00b&éMe u Habpai 6osee 90 Gamos.

— OLEHKY «XOpOIIO» 3aCITyKUBAET CTYJEHT, CIEITABIINI OMMNOKH B TEOPETHUECKUX WIIN
NPaKTUYECKUX OTBETaX, KOTOPBIE MOTYT OBITh HHTEPIIPETUPOBAHBI KAK MAJIOCYIIIECTBEHHBIE /IS
BOIPOCOB, KOTOPBIE paccMaTpuBainch. CTyIeHT A0JKEH HabpaTh Oojee 75 6asoB.

— OLEeHKY «yIOBJIETBOPUTEIBHOY» 3aCITy)KUBACT CTYACHT, KOTOPBIA BBITOIHWI 33aHUS
HETOJIHO U ¢ OIIMOKaMu, HO IIpU 3TOM Habpai 6osee 60 Oanos.

— OlLeHKy «HEYAOBJIETBOPUTEIIBHO» 3aCHyKHUBAeT CTYICHT, KOTOPBIH HE BBITOJHUII
OOJIBIITMHCTBA TEOPETHUECKUX U MPAKTHUECKUX 3a/1a4 U HaOpan meHee 60 6aios.

15. MaTepuajibHO-TEXHHYECKOE 00ecneueHue Y4eOHOoro npoiecca

Jlist mpoBeieHus JIEKIIUOHHBIX U MPAKTHYECKUX 3aHATHI UCTIONB3YyeTCs yueOHO-HayqHas
nabopatopus «Pusnka noaynpoBoaaukos» ayd. 0016 ( BYIT-2K; ®opBakyymHbIil Hacoc;
Cnextpomerp CM -4A).

16. PexoMeH10BaHHasl TUTEpaTypa

Ocnosnasn
1. Kpucramnorpadusi, peHTreHorpagust U syeKTpoHHass Mukpockonus./S1.C. YMaHCKuUH,
IO.A. Ckaxos, A.H. 1Banos, JI.H. Pactopryes -M.: Meramtyprus, 1982.
2. Urnarenxo I1.W., UBanuupsia H.II. Pentrenorpadust peanbHuX KpucTamioB. — JloHemk:
Honeupkuii rocynusepcuret, 2000.
3. T'openux C.C., CxakoB O.A., Pacropryes JI.H. / Pentrenorpaduueckuii 1 31€KTpOHHO-
onrudueckuii ananms.- M.: MUCHUC, 2002.



4. PycakoB A.A. Perrrenorpadust metaiioB.-M.: Atomuzaat, 1977.
5. Tpouan A.H., Kymuup M.II. Tonkas crpykrypa marepuanoB — [loneuk: JouHY, 2004.

6. Tpouan A.H., Tumodeena
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I'.B., UYepronmanoB C.B. Meroanyeckue yka3zaHusi K

nabopaTopHbiM paboraM 1o crneukypey «Teopus W MeTombl CTPYKTYpHOTO aHajau3ay. -
Honeuk: lon HY, 2013.
7. Mupxkun JI. U. PentrenoctpykTypHslii aHanu3 : CnpaBoyHoe pykoBoAcTBO. - M. : Hayxka,

1976.

8. Tpoman A.H., UYepronamoB C.B. JlabGopaTopHblii NpakTUKyM IO peHTreHorpaduun
MAaTepHaJIOB JJIA CTYJIEHTOB cnenuaibHOCTH 6.040203 «Duszukay. - lonenk:louHY, 2013.

Hononnumenvnan
1. WUzOpannbie MeToabl UccienoBanus B Metamoeaenun/ [lox pen. I'.M. Xynrepa.- M.:
Mertamnyprus, 1985.-416 c.

2. VYwmanckuii f1.C. Penrrenorpadus MetamioB i mOIXynpoBOJHHUKOB.- M.: Mertautyprus,
1967.- 368c.

PaGoyas mporpamMma paccMoTpeHa M TepeyTBEpXKIeHA Ha 3acefaHWH Kadepel
TEOPETHYECKOH (M3MKH M HAHOTEXHONOIMH ¢ M3MeHeHHsMH (Ge3 M3MeHeHWif) Ha 2017r0£[.
[Tporoxon 3acenanus kadeaps Nel ot 28 asrycra 2017r. i

D/
3as.kadenpoit T® u HT /7//// g B.H.Baproxun

PaGouas mporpamma paccmoTpeHa M IepeyTBEpKICHAa Ha 3aceNiaHWM  Kadenphl
TEOPeTHYECKOH (M3UKH H HAHOTEXHONOTHH ¢ W3MeHeHusMH (Oe3 m3memenmif) Ha 2018/rox.
[Ipotokon 3acenanus kadeaps N 1 ot 48, 0%, 2018F. o

3as.xagpenpoit T u HT 74/,;‘? B.H.Baproxun
</



