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1. Iesin ocBOeHUSsI AUCHUIIIMHBI

Henstmu ocBoeHust AucuUIIMHBL (MoOayinsi) «CrekTpaibHble METOJbl aHalii3a MaTepUajoB»
SIBJIIFOTCSI U3YUYEHHUE TEOPETUUECKUX OCHOB O CHEKTPaJIbHOTO aHAIN3a, BO3MOYKHOCTEH MU 0COOEHHOCTEN
Pa3IMYHBIX METOJIOB PEHTT€HOBCKON M ONTUYECKON CIEKTPOCKOINHNH, UX allapaTypHOTO oOecneueHus,
a TaKKe OCYIIECTBICHHE IPAKTHUUYECKONW IOJArOTOBKM OOYYaroIIUXCsl IOCPEICTBOM BbBIIIOJHEHUS
OTIpENIeNICHHBIX BHJIOB paboT, CBSA3aHHBIX C Oyxaymeid npodecCHOHANbHOW JesTeIbHOCTRIO U
HaIpaBJIEHHBIX Ha (OpPMHUpPOBaHHE, 3aKPEIJICHUE, Pa3BUTHE IMPAKTUYECKUX HABBIKOB M KOMIIETEHIIUH IO
npoduiito 00pa3oBaTeNbHOW MPOrpaMMbl, TO €CThb NPUOOpPETeHHE MNPAKTUYECKUX HABBIKOB aHalM3a
BEILIECTBA METOJJAMHU CIIEKTPAJIBHOTO aHAIU3A.

2. Mecto nucuMmiimHbl B cTpykrype OIl

JlucuMminHa OTHOCHTCS K 4YacTH 00pa3oBaTeNbHOM MporpaMmbl, (GOpMUPYEMON ydaCTHUKAMU
oOpazoBatenbHbix oTHomeHud b1.B.05 Ilpennaraemass mporpamMma cocraBieHa B COOTBETCTBUU C
tpeboBanusMu OI'OC 3+ 03.04.02 Duszuxa. JIns OCBOSHUS JIUCIUIUIMHBI HEOOXOJWMBI 3HAHHS
TUCHMIUIMH: «MonekyispHas Qu3nka», «JIEeKTpUYeCTBO U MarHeTu3sM», «Ou3nka atomMma U aTOMHOTO
anpa», «KBaHtoBasi Teopus», «®Du3MKa KOHACHCHPOBAHHOTO COCTOSIHMSI BelIeCTBay, «Puznyeckas
Kpuctaiiorpapus», «@Du3nyeckue CBONCTBA  KpUCTAIOB», «OnTHuYecKas  CIEKTPOCKOIHS,
«IndpakimoHHbIi aHATN3)

JInst OCBOEHHMSI JTaHHOM AUCIUIUIMHBI CTYJIEHT JOJDKEH:

3HaTh: OCHOBBI KypcOB 0OIIeil U TeopeTndeckor (DU3MKH, CTPOEHUE TBEPIBIX M JKUIKUX TeT,
OCHOBBI 0OmIell XUMHM (CTpOCHHE aTroma, THUIbl XUMHYECKHX CBsI3€i), BO3MOXKHOCTH METOOB
CHEKTPaJIbHOIO aHAIN3a.

YMeTb: 1O0JIb30BaThCA TEOPETUYECKUMHU OCHOBAMHM, OCHOBHBIMU MOHSTHUSMH, 3aKOHaAMU U
MPUHIUIAMU (PU3HUKH.

HNmerpr HaBbIKM pabOThI: ¢ MaTEeMaTHYECKUM ammapaToM (U3MKM U MeToJaMU MOJydeHHS
nH(OPMALIUK O CTPOECHUU TeJl U3 JaHHBIX CIEKTPAIBLHOTO aHATN3a.

Marepuan Kypca MOXET CIYyKUTb OPUEHTUPOM IPU M3YYEHUHU PsAa CIEHHAIbHBIX TUCLUUILINH,
TaKUX Kak (M3MKa ¥ TEXHOJOTMU HaHOMATepUaloB, (U3MKAa KOHCTPYKIIMOHHBIX MaTepuajoB, (U3MKa
TPUOOJIOTHUECKUX MPOIIECCOB, BHIMOIHEHUIO HAYYHO-UCCIEA0BATEIbCKON PabOTHI.

3. [lnanupyembie pe3yJbTaThl 00yUeHHS 110 THCIHTIIHHE

3.1. Komnerenuun, ¢GopMHUPOBAHMI0O KOTOPLIX CHOCOOCTBYET JTUCHUILIMHA (CO2NACHO
mampuye coomeememausi Komnemenyuti u cocmasusirowux OIl)

[Ipu ocBoeHHMU AUCHUILTHHBI (POPMUPYIOTCS CIEAYIONIME KOMIIETEHIIMH B cooTBeTcTBUU ¢ DT'OC
BO no nanHomy HampaBIeHUIO OITOTOBKU:

a) yausepcanbHbie (YK):

0) obmenpodeccronanpubie (OIIK):

B) npodeccuonansuele (I1K):

IIK-3  Cnocober evinonusims pabomvl NO aHAIU3Y HAYYHO-MEXHUYECKOU UH@opmayuu u
PE3YIbMamos Uccied08aHull 8 ceoell 0b1acmu CReYuaru3ayu, 6 mom Yucie HaxoO0AWUxXcsi Ha CIvlKe
PAa3IUuHbIX 0Oacmell HayK;

IIK-5 Cnocoben evinoaHame onepayuu KOHMPONA, UMEPEHUS U UCNbIMAHUAL 0N BblAGIEeHUs
napamempog cocmasa, CmpyKmypul U C0UCME MaAmMepuaios

IIK-6 Cnocoben ocywjecménsams KOHMPOIb COCMOAHUSL KOHMPOIbHO2O0, UMEPUMENbHO20 U
UCNBLIMAMENbHO20 000PYO08AHUSA, 0DeCneuu8ams e20 N0O20MOoBKY U YHKYUOHUPOBAHUE

3.2. IlepeyeHp NIAHUPYEMBIX Pe3yJbLTATOB O0Y4YeHHS MO JAUCHHUILINHE, COOTHECEHHBIX €
(popmMupyeMBbIMU KOMMETEHIHAMH



OcnoBHas npodeccruoHanbHas 00pazoBaTeIbHAs MPOTpaMmMa
03.04.02 ®dusuka
(Pusuka HyHKIMOHATBHBIX MAaTEPUAIOB M HAHOMATEPHAJIOB)

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0yJarOIIUIICs T0JKEH:

3HaTB: TCOPCTUYCCKHUEC OCHOBBI U BO3MOKHOCTHU PA3JIMYHBIX MCTOAOB CICKTPAJIBHOTO aHaliu3a,
anmaparypHoe odecrneueHue crekrpaibHoro ananmsa;.(ITK-3, TTK-5)

YMETh: nmoHuMarh COBpeMeHHbIE TPOOIIEMBI (M3UKH W HMCIIOJIb30BaTh 3HAHUS METOla B cdepe
npodeccronanbHoit aestenpHocTH ( [1K-3, TIK-5);

Nmerr mpaktudeckuii onbIT/MIMETh HaBBIKH: METOAMKOH BBIOOpPAa KOHKPETHOTO
PEHTICHOCIICKTPAJIBHOTO METOJAa IJid pPCHICHUA IIOCTaBJICHHON 3aaa4yd, MCETOJaMH IIOJIY4YCHMH,
00paboTku U aHanu3a peatreHoBckux crektpo (I[1K-3, K-35, TIK-6)

4. O0beM M coiepkaHMe TUCIUTITTHHBI

OO0beM JTUCIMIUTMHBI COCTABIsIET 3 3aueTHBIX eauHuIlbl (108 akamemMuyecknx 4acoB).

4.1. ConepxaHue AUCHUILVIMHBI 1O pa3xenam (TeMaM), COOTHECEHHOe ¢ BHJIAMU U
TPYA0EMKOCTBI0 3aHATHH JEKIMOHHO-CEMHMHAPCKOI0 THIIA

OO6beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSATENbHON paboThl 00y4aromierocs no AWCHUILUINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTeIbHOM MPOTPAMMBL.

Ne Buael 3ansTui, DOpMBI TEKYILETO
n/n Paznen UX 00BEM (B KOHTPOJIS YCIIEBAEMOCTH (110 0uHOi

AHCHHUILINHBI ak.Jacax, 1o O4HO# (hopme 00ydeHws)
(popme 0byueHHs)

DopMbI MPOMEKYTOUHON aTTECTAIIUU

Cemectp

3aHaTus 3aHATHus
JICKLIUOH- nabopaTopH
HOI'0 THIIA Oro THIIa

w
N

1 Beenenue ITousarue
cnektpanbHbiii aHamu3 (CA),
knaccudukanus TunoB CA,
obnactu npumenenust CA.

2 ATOMHBI DMHUCCUOHHBIA U | 3 2
H30TOIHBIA  CHEKTPaIbHBIH
aHAIN3

3 CrnekTpaibHblii aHanu3 10 | 3 2
KoJie0aTeIbHbIM NK
CIIEKTpaM MOJICKYIT

4 Merton BpamaTeapHou | 3 2
CIIEKTPOCKOITUH

5 MonekynsapHslii  aHanu3 1o | 3 2 4 Otuer mno mabopaTopHOU
ANEKTPOHHBIM CIIEKTpaM pabote
TIOTJIOIICHUST

6 dusnyeckue OCHOBBHI | 3 2
PEHTICHOCTIEKTPAJILHOTO
aHaIn3a

7 Anmaparypa, ucnoaszyemas | 3 2 2 Jloxnael
B PEHTI€HOCIIEKTPAIILHOM
aHaJm3e;
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8 MeTto bl 3 2 2
PEHTT€HOCIEKTPAILHOTO
aHaJM3a: SMHUCCHUOHHBIN
METOJ

9 AOGCOpOIIMOHHBIIH 3 1 Jloxma el
PEHTI€HOCIEKTPAJIbHBIN
aHaJIN3;

10 MHUKpPOPEHTI€HOCTIEKTPATIBHEI | 3 3 2 Otuer mno nabopatopHOIt
W aHamu3; pabote

11 @Di1yopecleHTHBII meton | 3 2 2 Otuerl 1o JabopaTopHOI
aHaJIn3a; pabote

12 ®doTOANMEeKTpOHHAS 3 2
PEHTIeHOBCKAs
CIIEKTPOCKOITHSI.

13 KonTtposb 3 24 12 3a4er

4.2. PazBepHyTOe ONHCAaHUE COAEPKAHUA TUCUMILIHHBI N0 pa3aeaM (TeMam)
Pa3zoenvt kypca
1. Benenue Ilonsrue crnekrpanpHblii aHamm3 (CA), kmaccudukanus tumoB CA, oOmactu
npumeHenus: CA.
. ATOMHBIN YMUCCHUOHHBI M M30TONHBIN CIIEKTPaIbHbINA aHAINU3
. CnekTpanbHbIid aHau3 o kojedarenbHbiM UK criekTpam Mosexyin
. MeTon BpaiaTenbHON CIEKTPOCKOTIHH
. MonekynsapHblii aHaiu3 M0 AIEKTPOHHBIM CIEKTPaM MOTIIOLICHHS
duznyeckre OCHOBBI PEHTI€HOCIIEKTPAIbHOTO aHAIN3a;
. Animaparypa, UCHoJib3yeMas B pEHTT€HOCIIEKTPaIbHOM aHaJIN3E;
. MeTo1pl pEHTT€HOCTIEKTPATHHOTO aHAIN3a: SMUCCUOHHBINA METO/I;
. AGCOpPOLIMOHHBIN PEHTTEHOCIIEKTPAIbHBIN aHATN3;
10. MuKpopeHTreHOCIIEKTPaIbHBIA aHAIN3;
11. ®nyopecleHTHBIN METO]] aHATN3a;
12.®D0oTO3MEeKTPOHHAS PEHTI€HOBCKAs CIIEKTPOCKOIHSI.

Kpamkoe codeporcanue pazoenos.

1. Beenenue Ilonsatue cnektpanbHbiii aHamu3 (CA), knaccudukauus tunoB CA, oOmactu
npumeHenust CA

2. DOwmuccuoHHbli CA. DOMuccHoHHbIE CcIEKTpbl aToMoB U ocHOBb CA. KauecTBeHHBIH WU
konnuecTBeHHBIM CA. TouHOoCTh KonmuecTBeHHOro sMmuccuoHHoro CA. HMszortonneni CA.
M3oTonmueckass M CBEXTOHKas CTPYKTypa B aTOMHBIX M MOJIEKYJSPHBIX cHekTpax. OCHOBBI
n3zotonHoro CA. Merozs! nzotonHoro CA U X NIpUMEHEHHE.

3. Monekynsapusiii ananu3 no uHbpakpacHeiM (MK) cnekrpam. OOmue cBeOeHHs O MPUPOIC
KoJIe0aTeNbHbIX CHEKTPOB MHOTOATOMHBIX MoJieKya. Ormpenenenne CTPYKTypbl MOJEKYNI 110
KosiebaTenbHbIM criekTpaM. KauecTBeHHbIH 1 kosimuecTBeHHBIN aHanu3 o UK cnektpam.

4.  Meron BpamarenabHoi criekrpockonuu. Teopust metoa. O61acTi NPUMEHEHHUS.
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5. MoJieKylIsapHBIA aHAIKW3 10 DJIEKTPOHHBIM CIeKTpaMm moronieHus. OOmme XapakTepUCTUKH
AJIEKTPOHHBIX CIIEKTPOB CIIOKHBIX MOJICKYJI: IIOHATHE O KBAHTOBO-MEXaHHYECKOM OIMCAHUU CTIICKTPOB.
Onucanue DSJIEKTPOHHBIX CIIEKTPOB C TIOMOINBID «METaUIMYCCKOW» MOJenu. XpoMO(OpHI.
AOCOpPOIIMOHHBIC METOJBI aHAJM3a TI0 JJICKTPOHHBIM CIIEKTpaM TOIJIOMICHUS. M crosib3yembie
pHUOOPHL

6.  DwusnuecKkWe  OCHOBBI __ PEHTI'CHOCIEKTPAILHOIO  aHajIu3a: Omnpenenenue  Meroja
PEHTI€HOCIIEKTPAIIBHOTO aHAJIN3d, €r0 BUABI. XapaKTEPUCTHYECKMM WM TOPMO3HOM PEHTIE€HOBCKUMI
cnekTp, Ghopmyna Mosznu. B3aumMopeicTBue PEHTTEHOBCKUX JIy4e C BEIISCTBOM: IMOTJIONICHUE H
paccesitHue peHTT€HOBCKHUX JTy4ei.

7. Amnmaparypa, MCIOJIb3yeMasi B PeHTIeHOCIIEKTPAILHOM aHAIN3e: €€ OTIIMIUTEIbHBIC 0COOCHHOCTH,
CXEMBI PEHTTC€HOBCKHX CIICKTPOMETPOB;

8. DMUCCHOHHBIM METOJl PEHTICHOCHEKTPAILHOTO aHanm3a: CBs3b MEXIy PEHTTCHOBCKHUMH
SMUCCHOHHBIMH CIIEKTPaMH ¥ MMAPIUATBHBIMHU TUIOTHOCTSAMH 3JICKTPOHHBIX COCTOSTHUM. OmpeneicHue
MapaMeTpoOB XUMHUYECKOW CBs3M M A(P(MEKTHBHBIX 3apsiIOB aTOMOB TI0 PEHTTEHOBCKHAM CIIEKTPaM.
[IpocTpaHCTBeHHAsT aHWU30TPOIUS W3ITydeHHsS. Pe30HAHCHBIC SBJICHHS B PEHTICHOBCKOH AIMHCCHH
KpUCTAUTOB. BO3MOXHOCTh M3y4YeHHS pacIpeleiIeHHs XUMHUYECKOTO cocTaBa 00pa3IoB IO TITyOWHE.
PeHTreHoBCKast SMHCCHOHHAS CIIEKTPOCKOITHS ¢ BapHalliel SHEPTHUH BO30YXKIAFOIIHNX 3JICKTPOHOB.

9. AOGCOpOIMOHHBIN PEHTTEHOCHEKTPAIbHBIN aHanu3 CHEKTPhl TOTJIONICHUS CBOOOTHBIX aTOMOB;
MeTtonpl OmMcaHus CIEKTPOB TMOTJIOMIEHHS] MHOTOATOMHBIX CHCTEM, PEHTT€HOBCKHUE CIIEKTPBI
MOTJIOLIEHUS] TBEPAbIX TeN U (YHKUIUS IUIOTHOCTH COCTOSHHI 30HBI MPOBOAMMOCTH. ONTHUMHU3ALUS
YCIIOBUM MOJyYEHUS] PEHTI€HOBCKUX CIIEKTPOB MOTJIOIICHHUSL.

10. MUKpPOPEHTIC€HOCTICKTPAILHBIN aHAIN3, OCOOCHHOCTH amnmapaTypbl, MUKpOaHAIN3 MAaCCUBHBIX |
TOHKHX 00pa3ioB, METO/IbI KOJUYECTBEHHOTO MUKpoaHanu3a (metoa Monre-Kapio, meton ZAF);

11. ®ayopecueHTHbii MeToa aHanuza (Oxe-3pdexkT u ¢uryopeclueHuss - OCHOBHBIC IMPOIIECCHI
pacnazia Bo30YyK/I€HHBIX COCTOSTHUI aTOMOB C BaKaHCHSIMH BO BHYTPEHHHUX 3JIEKTPOHHBIX 000JIOUKAX.
Oske-miepexo/ibl B aTOMax: JIBYXUaCTHYHBIN XapakTep, 0003HAUYEHU I, SHEPTUsl U UHTEHCUBHOCTH Oxe-
nepexonoB. Kackan Oske-riepexo/ioB.., XapaKTEPUCTUKH: BbIXOJ (iyopecueHIuu (3aBUCUMOCTD
BbIXOJa (IIYOpECIEHIIMH OT XapaKTePUCTUK aTOMOB, KOHTPACTHOCTh CIIEKTPa, OCOOCHHOCTH aHalln3a
0 crekTpaM (pIryopecreHIun);

12. ®otonnekTpoHHAsE PEHTTreHOBCKas crekTpockonus (Omucanue (HOTOIMUCCHOHHOTO MpoIliecca:
TpeXCTyNeHYaTast U OJHOCTYIeHYaTast MOJIenu. TONIIMHA aHATU3UPYEMOTO CIosl. DKCIIepUMEHTaIbHAs
TEXHHMKA. OJEKTPOCTaTHUYECKUEe M MAarHUTHBIE JJEKTPOHHBbIE creKkTpoMmeTpsl. KamuOpoBka
CHeKTpoMeTpoB. OCHOBHBIE 3aKOHOMEPHOCTH B PEHTIEHOBCKUX (DOTODNEKTPOHHBIX CIEKTpPaX.
Xumuyeckuit caur. Cesi3b (POTOINEKTPOHHON CIEKTPOCKONUU C APYTUMHU METOJIaMU UCCIIEOBAHMUS.
CartennuThl pEeHTTEHOBCKUX (DOTOIIEKTPOHHBIX CIIEKTPOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
OCHOBHBIE TEXHOJIOTHU: CMEIIAHHOTO OOYYeHHs. MOAYIBHOTO OOy4deHHs, MpOOIEeMHOTO
oOyueHusi, TEXHOJIOTHUS BbIOOpa, MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIE. MPE3EeHTAIlMOHHAs Tpaduka,
WHTEPaKTUBHBIC HH(POPMAITUOHHBIE TEXHOJIOTHH.
Bce conepxanue COCTOMT W3 OAUHHAANATH MOAYJeH, KX/l U3 KOTOPHIX BKJIIOYAET B CeOs
TIEKIMH, 3aJaHUs TSI Ta0OPATOPHBIX 3aHATHI U CAMOCTOSTEILHON paOOTHI.

6. YueOHO-MeTOIMYeCKOe o0ecreyeHne cCaMoCTOSTeJIbHOH padoThl 00ydarommxest

CaMocTosTenpbHas pa60Ta CTyIEHTAa NPECAII0JIaracr.
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1. momroroBka K Ja0OpaTOpHBIM 3aHATHSAM, 00pabOTKa pe3ylnbTaToB JIAOOPATOPHOTO
JKcIepUMeHTa (y4eOHO-METOAUUYECKHUE pa3padOTKU NPAKTHUUECKUX 3aHSITHH BbLAAIOTCA B
AJIEKTPOHHOM BH/JIE KAXK/IOMY CTYJCHTY);

2. TIOJATOTOBKA CAMOCTOSITEIIBHOTO JOKJIaAa IO OJHOW U3 MPeIIaraeMbIiX TEM,

JJis MOATOTOBKY JTOKJIAJIOB HCIIOJIB3YETCSl PEKOMEHIOBaHHASI JIUTEPATypa K HHTEPHET-PECyPCHI.

7. XapaKTepI/ICTI/IKa OLCHOYHBIX CpPEACTB I TEKYLIEro KOHTPOJIA YCHEBACEMOCTH H
l'lpOMe)KyTO‘IHOﬁ arrecranmumn oﬁyqalomnxm mo JMCHUIIJIMHE

Otyet mo mabopaTopHO# paboTe mpesnonaraeT opopMiieHHEe BBITIOJIHEHHONW BO BpeMs 3aHATHS U
MIOJIHOCTBIO PACCUYMTAHHOU J1TaOOPATOPHOI pabOTHI C OKOHYATENbHBIMHU PE3yIbTaTaMU B BUJIE IPAPUKOB,
TaONHI] U PACCUUTAHHBIX BEJIIMYMH, a TAKKE TEOPETHUYECKHH OTYET MO BOMPOCaM, KOTOPBIE MAIOTCS K
K10 1abopaTopHOl paboTe Isl JOMaITHEH MOATOTOBKH.

CryneHTam JaloTcs TEMBI JOKIAIOB TI0 U3y4aeMOMY MaTepuaity, ¢ KOTOPBIMUA OHU BBICTYMAIOT BO
BpeMsl JIEKIIMOHHBIX 3aHATHI. Tembl nokiIanoB HaxonsaTcs B mpwioxkeHun kK PII B paszmene «DouHp
OIICHOYHBIX CPEJICTBY).

3adeT MpPOBOJIUTCA B TMHUCBMEHHOW (opMe MO BOMpOcaM, 3apaHee JaHHBIM CTYACHTaM IS
JIOMaIlIHEel MOAro0TOBKH, KOTOPbhIE OXBATHIBAIOT BCE Pa3/ieiibl M3YYEHHOTO Kypca.

OneHka «3a4T€HO» CTABUTCS MPHU YCIOBUH BBIMOJHEHUS Ja0OPATOPHOTO MPAKTUKyMa U MOJTHBIX
WJIM YaCTHUYHBIX OTBETOB Ha BOMPOC Ouiera.

OueHka «He 3aumeHo» CTaBUTCS MPH YCIOBUU HE BBHINOJHEHHS JaOOPATOPHOTO MpPaKTUKyMa, a
TaK)K€ YaCTUYHBIX OTBETOB Ha BOIIPOC Ouiiera.

8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHne JUCIUIIMHBI
OcHoBHas nuTeparypa:

1. Kupumnopa, E.A. Metoapl criekTpaibHOTO aHanu3a : ydeObHoe mocobue / E.A. Kupumiosa,
B.C. Mapsixuna ; MunuctepcTBo 00pa3oBanusi U Hayku Poccuiickoit @enepanuu. - OpeHOypr :
OpenOyprckuit rocynapcTBeHHblil yauepeuret, 2013, - 105 ¢. : tabiu. ; To ke [DneKTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258856

2. Mapsaxuna, B.C. Teoperuueckrie 0OCHOBbI METOJIOB CIIEKTPAJILHOIO aHalu3a : yuyebHoe mocodue / 2.

2. 2.B.C. Mapsixuna, E.A. KynaBuna, E.A. CtporanoBa ; MunHucTepcTBO 00pa3oBaHUs U HAyKH

Poccuiickoit ®@enepaunn, OpenOyprckuii ['ocynapctBennsiii YHuBepcuteT. - OpenOypr : OI'Y,

2016. - 135 c. : wm., cxeM., Tabn. - bubmumorp. B kH. - ISBN 978-5-7410-1517-9 ; To xe

[OnekrponHsIii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=469353

3. 3BekoB, A.A. CrekTpajibHble METO/Ibl MCCIEIOBAHUS B XMMHUHU : yueOHOe nocodue / A.A. 3BeKoB,

B.A. HeBoctpyeB, A.B. Kanenckuii ; MunucrepctBo oOpa3zoBanus u Hayku PD, DenepanbHoe

roCyJapCTBEHHOE OOJPKETHOE 00pa30BaTENbHOE YUYPEXKAECHHUE BBICHIETO IMPO(ecCHOHATBLHOTO

obpazoBanus «KemepoBckuii TocymapcTBeHHbIN yHuUBepcuTeT». - KemepoBo : KemepoBckuii
rocynapcTBeHHbIi yHUBepcuteT, 2015. - 124 c. : cxem., Tabn. - bubnuorp. B xu. - ISBN 978-5-
8353-1823-0 ; To xKe [DnexTpoHHbII pecypc]. -

URL:http://biblioclub.ru/index.php?page=book&id=437497
4. COopHUK 1a00paTOPHBIX paboT M0 MOJIEKYISIpHOI criekTpockonuu. iBanoBo.1980
békkep 1O., Cnekrpockonust [Dnextponssiii pecype] / HO. Békkep. - M.: PUL "Texnocdepa",
2009. - 528 c. - 978-5-94836-220-5. Pexum J0CTyTa:
http://www.biblioclub.ru/index.php?page=book&id=88994
6. AnHamuTHUeCcKas XUMUsS: (PU3MKO-XMMHUYECKHE U (PU3UUECKUE METOIbl aHau3a | yaeOHoe mocodue /
N.H. Mosuan, T.C. T'opoynoBa, .U. Eprensesa, P.I'. PomanoBa ; MuHuCTEepCcTBO 00pa3oBaHus H
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Hayku Poccun, @DenepanbHOoe TrocygapCcTBEHHOE OIODKETHOE 00pa3oBaTeNbHOE YUPEkKIACHUE
BBICIIETO TpodeccuoHanbHOro oOpa3oBaHus «Ka3aHCKMI HallMOHAJIBHBIA HCCIIEI0BATEIbCKUM
TEXHOJIOTHYEeCKU yHuBepcuteT». - Kazanp : M3natenscteo KHUTY, 2013. - 236 c. : wui., Tadm.,
cxeM. - bubmmorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DneKTpoHHEIH pecypc].

7. JlykoB, B.B. ®usudeckue MeTOABl WCCICIOBAaHHS B XUMUHU : ydeOHOe mocoOme / B.B. JIykos,
W.H. Ulep6akos. - PoctoB-Ha-/lony : MU3narenscTBo FOkHOTO (henepanpHOro yauBepcuteta, 2016. -

8. 216 c. : cxem., Ta0i., wi. - bubmuorp. B kxH. - ISBN 978-5-9275-2023-7 ; To xe [DAeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=461932

9. A.A PycakoB Pentrenorpadus MeTayuioB u cruiaBoB. M.Aromusnar. 1977

10. MukpoaHnanu3 u pacTpoBas eKTpoHHass Mukpockonus . [lon pen. @.Mopwuc, JI.Menn, P.Tukcee.
[lepeon nox pen.M.b. boposckoro. M. Mertamyprus.1985

11. ®wusuyeckre OCHOBBI PEHTTEHOCIEKTPATHLHOTO JOKAJIILHOTO aHaJIN3a, TIEPEB. ¢ aHTIL., o pexa. U. b.
Boposckoro, ['nmaBHas penakuus Gu3nko-MareMaTudeckoi TurepaTypsl uzn-sa «Haykay, 1973.

JomonHuTeNbHAS JIUTEpATYpA.

1. B.I1. Adonun, T.H.I'yauuesa, JI.®.[TuckynoBa. PeHTreHOQIyopeclieHTHBIN CUITMKATHBIH
ananu3. HoBocubupck, 1984. 227c.

2. Bbroxua M.A. MeTo/ibl peHTT€HOCTIEKTPATBHBIX HCcneoBannid. M., 1959

3. J.Bynpad, T.[demuap. CoBpeMeHHbIE METOABI WCCICIOBAHHUS TOBEpXHOCTH. M. Mup.
1989

4, A.B. baxtmapoB PeHTreHocnekTpaibHbId (IYOPECICHTHBIM aHAJIW3 B TEOJIOTHH U
reoxumumn. JI., 1985. 144 ¢

5. A.T'. PeBenko. PeHTrenocnekTpanbHbIi (DIyopeciieHTHBIN aHaIn3 MMPUPOIHBIX MaTEPHAJIOB.
HoBocubupck, 1994. 264 ¢

6. M.A.bnoxun, W.I'.IlIBelinep. PeHTreHocnekTpaibHblid cipaBOYHUK. M., 1982

7.A.A.babymkun, [1.A.barymun, ®@.A.Kopones, JI.B.JIemun, b.K.IIpokodnes, A.P.Ctpuranos.
non pen. B.JLJIeBmmua Metoabl ciekTpaibHoro ananusza. M.: M3n-so MI'Y.1962.

8. Buikor JIL.B., Ilentun FO.A. ®usnueckue MeToapl MccienoBaHUs B XUMHUU: CTPyKTypHBIE
METO/Ibl M ONITUYECKas crieKTpockonus. M.: Beicias mikosa. 1987

9.10.4.KyzskoB, K.A.Cemenenko, H.b.30poB. MeTos! criekTpansHoTO aHanuza. M.1990

Pecypcbl nHDOpMAaIMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTh «THTepHEeT»:

CuctemMa 3JCKTPOHHON MOMICPKKH 00pa3oBaTelibHOTO Tmpoliecca «MoOW  YHHBEPCHTET)
https://uni.ivanovo.ac.ru

[IpodeccronanpHblie 6a3bl TaHHBIX U HHOOPMAITHOHHO-CIIPABOYHBIC CHCTEMBbI:

OBC «YHuBepcuterckas OnOInoTeKa oHIaiHy Www.biblioclub.ru

Dnexrponnas oubnmuorexka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslii katagor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecneueHue: omepanuoHHas cuctema Microsoft Windows, maker oducHBIX
nporpamm Microsoft Office u(unu) LibreOffice, unrepuer-6paysep Microsoft Edge m(umm) Yandex
Browser

9. MaTepuaabHO-TeXHHYECKOe odecrieyeHHue U CIHUIITHHBI

VYuebHble ayIUTOpUH:

- JUIsL TIPOBEJICHMS 3aHATUN JIEKIIMOHHOTO THUIIA C KOMIUIEKTOM CIHEIMaIM3UPOBAHHON yueOHOM
MeOenM M TEXHHYECKUMH CpEeACTBAaMHU OOYYeHHUs, CIyXKallUMH JUIsl TNPEeNOCTaBiIeHUs y4eOHOM
uHpopManuu 60JBIION ayIUTOPHUH;

- JUI1 TIPOBEJCHHUS 3aHATHH CEMUHApCKOTO THIA, KOHCYJIbTAIMH, TEKYIEro KOHTPOJA H
MIPOMEKYTOUHOM aTTecTalli ¢ KOMIUIEKTOM CHEIHMaTIM3UPOBAHHON ydyeOHO MeOenu M TeXHUYECKUMHU
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cpeacTBamMu oOy4YeHUs;

- JlabopaTtopuwu, OCHAIIIEHHAS 1a60paTOPHBIM 000pyI0BaHHEM, KOMILJIEKTOM
CIICIATM3UPOBAHHON y4eOHOM MeOemM W TEXHHYECKUMH CpelncTBamMu oOydeHus (j1aboparopwust
ANIEKTPOHOTpadUU | DIEKTPOHHOH  MHUKPOCKOTHH, JIAOOPAaTOpUsl  CIEKTPOCKONHH, HAyYHO-
UCCIIeI0BATENbCKAs J1a0opaTopus Kapeapsl GyHIaMEHTAIbHOW (U3UKH U HAHOTEXHOJIOTHIA .)

[Tomemenne Ui CaMOCTOSITEIBHON pPabOTHI, OCHAIIEHHOE KOMIUIEKTOM CHEIHATM3HUPOBAHHON
y4ueOHOU MeOenu, KOMIbIOTEPHOM TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOYCHHS K cetu «MHTepHeT» u
obecneuenueM nocrymna B DMOC.

JleMoHCTpalMOHHOE 00OpyIOBaHUE U Y4eOHO-HArJIsiAHbIE MOCOOMS Ul 3aHATHUN JIEKIIMOHHOTO
THIMAa, 00ECIeUNBAIOIINE TEMATUYECKUE WILTIOCTPALIUU:

ABTOp(bI) padoyeii mporpamMmbl AWUCHMIUVIMHBI: JOLEHT,  KaHA.(Qu3.-MaT. HayK, JOLIEHT
[Tamkosa T.B.

[IporpamMmma paccMoTpeHa W yTBepKJeHa Ha 3aceqaHuu Kadenpsl GpyHIaMeHTambHOU (DU3WKU U
HaHOTEXHOJOTHI 6 ntonsa 2022 roga , mpoTokoa Ne 5

[Iporpamma oGHOBIIEHA

MMPOTOKOJI 3acenanus Kadeapor Ne OT « » 20 1.
CornacoBaHo:
PykoBoautens OI1 HN.0. ®amunus

(moamnuce)

Hpunoxcenue 1. Memoouueckue ykazanus 01s 00y4aouyuxcs no 0C60eHUI0 OUCHUUNTUHDL

Ipunoxcenue 2. @DoHO OUEHOUHBIX CPeOCME 0  NPOGEOCHUA  NPOMENCYMOUHOU
ammecmayuu 00y4aruuxca no Oucyuniune.




