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1. Ilen ocBOEHMS UCHMIIIMHBI

Henssmu ocBoeHWst AuCUUIUIMHBL (MOAyisl) «CHeKkTpajabHble METOJbl aHajINu3a MaTepUaioB»
ABJISIIOTCSI U3yUYEHUE TEOPETUUYECKUX OCHOB O CHEKTPAJIbHOIO aHajlu3a, BO3MOKHOCTEH U 0COOEHHOCTEN
pa3IMYHBbIX METOJ0B PEHTIC€HOBCKOM U ONTUYECKONW CIEKTPOCKONUH, UX allapaTypHOro o0ecnedeHus,
a TakKXe OCYILIECTBJICHHE IPAKTUYECKON NOArOTOBKHM OO0YYarOLIUXCA IOCPEACTBOM BBIITOJHEHUS
OTIpENIeICHHBIX BHJIOB paboT, CBSA3aHHBIX ¢ Oyaymed NpopecCHOHANBHON NEATENBHOCTBIO U
HalpaBJIEHHBIX HAa (OPMHUPOBAaHUE, 3aKPEIICHNE, PA3BUTHE IPAKTUUYECKUX HABBIKOB M KOMIIETEHLIUH 1O
npodmio 00pa3zoBaTeNbHON MPOTrpaMMBbl, TO €CTh NPUOOpETEHHE MPAKTHUYECKUX HABBIKOB aHAIM3a
BELIECTBA METOIAMHU CIIEKTPAJIBHOTO aHAJIU3A.

2. MecTo tucuuminHbl B cTpykType OIl

JlucuumiuHa OTHOCHUTCA K 4YacTH 00pa30BaTelbHOW MPOrpaMMbl, (POPMHUPYEMON y4aCTHUKAMU
oOpazoBatenbHbix oTHomeHui b1.B.05 Ilpennaraemas mporpamMma cocraBiieHa B COOTBETCTBUM C
tpeboBanusiMu PI'OC 3+ 03.04.02 Dusuxa. Jjs OCBOEHUS TUCHUIUIMHBI HEOOXOIUMBI 3HAHUS
mucuIuinH: « MonekyispHas Gu3ukay, « JSKTPUISCTBO M MarHeTHU3M», «Du3nka atoMa U aTOMHOTO
anpa», «KBanTtoBas Teopus», «Du3uka KOHIEHCHUPOBAHHOI'O COCTOSHHS BeUIECTBa», «Pusnueckas
Kpuctauiorpagusi», «@Pu3nuecKue CBOMCTBA  KpUCTALIOBY, «ONTHYECKass  CHEKTPOCKOMUSY,
«JInpakIMOHHBIN aHATIN3Y

st ocBOGHUSI TaHHOW JUCIUTUTMHBI CTYACHT JIOJDKEH:

3HaTh: OCHOBBI KypcOB OOIIEH M TeOpeTHYecKOr (PU3UKU, CTPOCHHE TBEPIBIX M KUIKUX Tel,
OCHOBBI 00IIel XuMmuH (CTPOCHHE aroma, THIBl XUMHUYECKHX CBS3€H), BO3MOXKHOCTH METOJIOB
CIEKTPAJIbHOIO aHAJIN3a.

YMeTh: TONB30BaThCA TEOPETUYECKMMU OCHOBAMH, OCHOBHBIMU TIOHSTHSIMH, 3aKOHAMU W
MPUHIMIIAMA (DU3HUKH.

NMeTs HaBBIKM palbOTHI: ¢ MAaTeMAaTHMYECKUM amnmapaTtoM (QU3UKH M METOJaMH TOJIydEHUSs
uH(pOpPMAIIMK O CTPOSHUU Tel U3 JaHHBIX CIIEKTPAIbHOTO aHAN3a.

Marepuan Kypca MOXET CIY>KHUTh OPUEHTHPOM IPH H3YUCHUH pAJia CHEIUaTbHBIX AUCIUIUINH,
TaKUX KakK (pU3MKa U TEXHOJOTUM HAaHOMATEePUAIOB, (PU3MKA KOHCTPYKIIMOHHBIX MaTepUaloB, (U3NKa
TPUOOJIOTUUECKHUX MTPOIIECCOB, BHITTOJIHEHUIO HAYYHO-UCCIIEA0BATEIbCKON padOTHI.

3. Illlanupyemble pe3yJbTaThl 00yUeHHUsI 0 TUCHHTIIHHE

3.1. KomnereHuuu, ¢OpMHPOBAHMIO KOTOPBIX CHOCOOCTBYeT JMCHHMINIMHA (CO21ACHO
mampuye coomeemcmeusi komnemenyuii u cocmasasirowux OIl)

ITpu ocBOGHUHU TUCHMITIMHBI (POPMUPYIOTCS ClEAyIOUIMe KoMreTeHIun B cooTBeTcTBUU ¢ PI'OC
BO no ganHOMY HarpaBJIEHUIO MOJTOTOBKH:

a) yausepcanbHble (YK):

0) oomenpodeccuonansubie (OIIK):

B) npodeccronanbueie (I1K):

IIK-3  Cnocoben 6vinonname pabomel nO aHAIU3Y HAYYHO-MEXHUHECKOU UH@oOpMayuu u
Pe3yIbmamos uccie008aHuil 8 ceoell 001acmu CReyuatu3ayull, 8 Mmom Yucie HaxoOAWUxcs Ha CMblKe
PaznuuHbIX 0O1acmell HAyK;

IIK-5 Cnocoben 6vinonname onepayuu KOHMPOIA, USMEPEHUs U UCHbIMAHUSA O/ BblAGTIEHU
napamempos cocmasd, CMpyKmypbol u C60UCME MAMEPUATIO8

IIK-6 Cnocoben ocywecmenamo KOHMPONIb COCMOAHUA KOHMPOIbHO20, USMEPUMENbHO20 U
UCNBLIMAMeNbHO20 000PYO08aAHUSA, 0DECne Uusams e2o0 N0O20MoBKY U QYHKYUOHUPOBAHUe

3.2. llepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCUUILUIMHE, COOTHECEHHBIX C
(¢opMHpPYeMBIMH KOMIIETEHIUAMHA



OcHoBHas npodeccuoHaibHas oOpa3oBaTeabHas MporpaMMa
03.04.02 ®uzuka
(Pusnka QyHKIMOHATHHBIX MATEPUAIOB U HAHOMATEPHAJIOB)

B PE3YIbTAaTC OCBOCHUA JUCHUILINHBI O6yLIaIOH_II/II‘/'IC$I JOJI2KCH:

3HATb: TeOpeTHYECKUE OCHOBHI M BO3MOKHOCTH Pa3/IMYHBIX METOIOB CIIEKTPAILHOIO aHAJIN3a,
amrmaparypHoe obecreucHue crekTpanbaoro ananusa;.(ITK-3, TIK-5)

YMeTh: nonumars coBpeMeHHbIE TPOOJIEMbI GU3UKK M MCIIOIb30BaTh 3HAHUS METOAa B cepe
npodeccuonanbroii gestenbroctu ( [1K-3, ITK-5);
Nmetr mnpakTudeckuii onbIT/MIMETh HABBIKM: METOMMKONM BHIOOpa KOHKPETHOTO
PEHTICHOCIIEKTPAJIbHOTO METOAAa MIJId PCIICHUA MMOCTaBJIECHHOM 3aaa4yd, MCETOoAaMHU IIOJTY4YCHM,
00paboTku U aHanu3a pearreHoBckux crekrpos ([1K-3, TIK-5, TTK-6)

4. O0beM U coiepKaHue TN CHUTITIHHBI

OO0BbeM TUCIMILIMHBI COCTABIIACT 3 3aueTHHIX eauHuIbl (108 akageMUUecKuX 4acos).

4.1. Conep:xkanue AUCHUIJIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHIAMU WU
TPYAOEMKOCTHI0 3aHSATHI JIeKIHOHHO-CEMUHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOH pabOThI M CaMOCTOSATEIBHOW pabOThl 00yYaromIerocs Mo TUCIHILIHHE
yKa3aH B y4eOHOM IIaHe 00pa30BaTeIbHOM MPOrPaMMBbI.

Ne Bunwr 3amsaTui, @DOpMBI TEKYILETO
n/n Paznen X 00BEM (B KOHTPOJISI YCIIEBAEMOCTH (110 04HOI
JHCHUILIMHBI a;;;jaelx(; 61';(:I ::2:)131 dhopme 00yueHu)
g @DopMBI IPOMEKYTOUHOM aTTECTALIUI
3
&) aHsaTus aHsaTus
JIEKIINOH- nabopaTtopH
HOTO THUIIa Oro TUIIA
1 Bgeaenune ITonsitue | 3 2
cnekTpanpHbiii ananu3 (CA),
kinaccudukanuss TunoB CA,
obnactu npumeHenust CA.
2 ATOMHBI SMHUCCHOHHBIH W | 3 2
WU30TOIHBIM  CIIEKTPAJIbHBIN
aHaIu3
3 CrnexkTpanpHbIl  aHamM3 10 | 3 2
KoJebaTeTbHbIM UK
CIEKTPaM MOJICKYJT
4 Meron BpamareabHou | 3 2
CHEKTPOCKOITUHU
5 MonekynsipHelid  aHanM3 10 | 3 2 4 Otuer mno nabopaTopHOU
AJIEKTPOHHBIM CHeKTpam pabore
TIOTJIONICHHUS
6 duznueckune OCHOBBHI | 3 2
PEHTTEHOCTIEKTPATIHLHOTO
aHaM3a
7 Amnmnapatypa, Hucnonaszyemas | 3 2 2 Jloknazasl
B PEHTTEHOCTICKTPATEHOM
aHanuse;
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8 MeTtonsl 3 2 2
PEHTTEHOCTIEKTPATIHLHOTO
aHajau3a: SMHUCCHOHHBIN
METO/I

9 AOGCOpOIIMOHHBII 3 1 Jloknassl
PEHTIEHOCTIEKTPAIbHbII
aHaJIN3;

10 MUKpOpEeHTI€HOCTIEKTPATIBLHEI | 3 3 2 Otyer 1o JabGopaTopHOMH
i aHammMs; pabote

11 @i1yopeclieHTHBII meton | 3 2 2 Otuersl 1O J1aOOpaTOpPHOM
aHaJIN3a; pabote

12 @DOTO3MEKTPOHHAS 3 2
PEHTTCHOBCKAsI
CIIEKTPOCKOIHSL.

13 Kontposnb 3 24 12 3a4er

4.2. PazBepHyTO€ ONHCAHME CO/IeP:KAHNUS TUCHUIJIMHBI 0 pa3aejaM (TeMaMm)
Pa3zoenvt kypca

1. Beegenue I[lonstue cnextpanbhbiii anamu3 (CA), kinaccudpukanus tunoB CA, obnactu
npumenenus CA.

2. ATOMHBII SMUCCHOHHBIN W U30TOMHBIN CIEKTPaIbHBIA aHAIIN3

3. CriekTpanpHbIN aHAN3 110 KosiebarensHbiM MK criekTpam Mosexyit

4. MeToJ BpalaTeIbHON CIIEKTPOCKOHH

5. MonexynsapHbIii aHaIK3 10 AJIEKTPOHHBIM CIIEKTPaM MOTJIOMICHHUS

6. dusznveckre OCHOBBI PEHTI€HOCIIEKTPAILHOTO aHATIN3a;

7. Annaparypa, UCTojIb3yeMasi B pEHTT€HOCIIEKTPaIbHOM aHAJIM3E;

8. MeToapl peHTreHOCTIEKTPAIBHOTO aHANIM3a: SMUCCHOHHBIN METO;

9. AGCOpOLIMOHHBIN PEHTTCHOCTIEKTPAILHBIN aHAJIH3;

10. MuKpOpeHTI€HOCTIEKTPATbHBIN aHAIIH3;

11. ®nyopecueHTHBINH METO]] aHATIN3A;

12.®oTOPMEKTPOHHAS] PEHTT€HOBCKAsl CIEKTPOCKOIHSI.

Kpamxoe codeparcanue pazoenos.

1. Bgenenue [Ilonarue cnektpanbHblii aHanmus (CA), xmaccudukamus tumnoB CA, obmactu
npuMeHeHnst CA

2. DOwmuccuonHblii CA. DMuHCCHOHHBIE CIEKTpbl atoMoB U ocHOBbl CA. KauecTBeHHbBIH u
koinuectBeHHBIM CA. TouHocTh KojuuecTBeHHOro smuccuoHHoro CA. MWzotomubii CA.
N3oTonnueckass M CBEXTOHKas CTPYKTypa B aTOMHBIX M MOJIEKYJSIPHBIX cIleKTpax. OCHOBBI
n3otonHoro CA. Meroasl nzoronHoro CA 1 UX MpUMEHEHHUE.

3.  MonekynspHeiii ananu3 no uHbpakpacHeiM (MK) cnekrpam. OOmiue cBeAeHHS O MPHUPOAEC
KoJeOaTeNbHBIX CIEKTPOB MHOTOAaTOMHBIX MOJIeKyJ. OnpeneneHue CTPYKTYpbl MOJIEKYJ IO
KosiebaTenbHbIM criekTpaM. KauecTBeHHbIHM 1 KonnuecTBeHHbIH aHanu3 o MK cnektpam.

4,  Metona BpamaTenbHOU criekTpockonuu. Teopus metoaa. O6macT MpuMEHEHHUs.
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5. MonekynspHbIii aHanW3 IO 3JIEKTPOHHBIM cHeKTpaM mnorioineHus. OOmue XapaKTepUCTUKH
ANEKTPOHHBIX CIIEKTPOB CIIOKHBIX MOJICKYJI: TIOHATHE O KBAHTOBO-MEXaHMUYECKOM OIMMCAHUU CIICKTPOB.
Onucanue 5SJIEKTPOHHBIX CIIEKTPOB C TOMOIIBIO «METAUIMYECKO» Moaenu. XpoMoQoOpHl.
AOCOpOIIMOHHBIE METOJBI aHallM3a IO JJICKTPOHHBIM CIIEKTpaM TOMIOMICHUs. Vcrmob3yeMble
PUOOPHI.

6.  ®DusWueckWe  OCHOBBI __ PEHTICHOCHEKTPAILHOTO  aHaIH3a: Onpenenenne  Merona
PEHTTEHOCTIEKTPAJIbHOTO aHalln3a, ero BUJbL. XapaKTePUCTUYECKUH U TOPMO3HOI PEHTTeHOBCKUI
cektp, popmyna Mosznu. B3aumMopelcTBHE PEHTIC€HOBCKUX Jy4el C BEIIECTBOM: IOTJIONICHHE M
paccesiHie peHTT€HOBCKUX JTy4deH.

7. Annaparypa, UCHoJib3yeMasi B PeHTT€HOCIIEKTPaIbHOM aHaIK3e: €€ OTIIMYUTENbHBIE OCOOCHHOCTH,
CXEMBbI PEHTI'€HOBCKHX CIIEKTPOMETPOB;

8. DMHCCHOHHBIA METOJ PEHTICHOCHEKTPAILHOTO aHamm3a: CBsA3b MEXIYy pPEHTICHOBCKHUMH
SMUCCHOHHBIMH CIIEKTPAaMU U MapIHAIbHBIMU IIOTHOCTSIMH 3JIEKTPOHHBIX COCTOSIHUM. OmnpeneneHue
MapaMeTpoOB XUMHUYCCKOW CBSI3M U A(P(PEKTHUBHBIX 3apsS0B aTOMOB IO PEHTTEHOBCKHUM CIIEKTPaM.
[IpocTpaHcTBeHHAss aHU30TPOMUS W3NMyueHUs. Pe30HaHCHbIE SBJICHHS B PEHTTEHOBCKOW SMHUCCUU
KpUCTAJIJIOB. BO3MOXKHOCTh M3Y4YEHMsI paclpeiesieHus] XUMUYECKOI0 cocTaBa 00pa3loB MO TiayOuHe.
PenTrenoBckast SMUCCHOHHAS CIIEKTPOCKOIUS C BapUallvel YHEpruy BO30YKIAIOUINX AIEKTPOHOB.

9. AGCopOLMOHHBIA PEHTICHOCHEKTPAIbHbIN aHanmu3 CHeKTphl TOMJIONMICHUS CBOOOIHBIX aTOMOB;
MeToapl ONMUCaHUSl CIEKTPOB TIOTJIOMIEHHS MHOTOATOMHBIX CHCTEM, PEHTTEHOBCKHE CIEKTPBI
MOTJIONICHUS. TBEPIBIX TeN W (PYHKIHS TUIOTHOCTH COCTOSIHHM 30HBI MPOBOJUMOCTH. ONTHMHU3AIUAS
YCIIOBUH MOTYYEHUS] PEHTIT€HOBCKHUX CIEKTPOB MOTJIOIICHHUS.

10. MUKPOPEHTTEHOCTICKTPATbHBIA aHAIH3, OCOOCHHOCTH almapaTypbl, MUKPOAHAIN3 MACCHUBHBIX U
TOHKHX 00pPa3IoB, METO/IbI KOJTMYECTBEHHOTO MUKpoaHaiu3a (Metoq Mounte-Kapio, meton ZAF);

11. ®nyopecuentHsii Metoa aHanuza (Oxe-3QpdekT u GIyopecleHIus - OCHOBHBIE IMPOIECCHI
pacmazia Bo30yXJICHHBIX COCTOSTHUII aTOMOB C BaKaHCHSIMU BO BHYTPEHHHUX DJIEKTPOHHBIX 000JIOUYKAX.
Oske-Tiepexo/ibl B aTOMaX: JIBYXYaCTUIHBIN XapakTep, 0003HAYCHUs, SJHEPTUS U HHTEHCUBHOCTH Oxe-
nepexonoB. Kackanm Oske-mepexo/ioB.., XapaKTEPUCTUKH: BBIXOA (IyopecleHIuu (3aBUCUMOCTD
BBIXOJIa (DITyOpECHIEHIINN OT XapaKTEPUCTUK aTOMOB, KOHTPACTHOCTh CIEKTPa, OCOOEHHOCTH aHaIn3a
o creKkTpaM GIIyopecleHINN);

12. ®oTodsIeKTpOHHAS PEHTIeHOBCKas crekrpockomus (Omnucanue (HOTOIMUCCHOHHOTO Iporiecca:
TPEeXCTyINeHYaTast U OAHOCTYyIeHYaTast MoAenu. ToMrHa aHATU3UPYEMOTO CI0s. DKCIIepUMEHTaIbHAS
TEXHWKA. OJEKTPOCTATHYECKHE ¢ MAarHUTHBIC OJEKTPOHHBIE CIEKTpoMmeTphl. KammbOpoBka
crieKTpoMeTpoB. OCHOBHBIE 3aKOHOMEPHOCTH B PEHTICHOBCKHX (DOTOIIEKTPOHHBIX CIEKTpax.
Xumudeckuit ciaur. CBsi3b (DOTOIIEKTPOHHOU CIEKTPOCKOIIUU C APYTHMU METOJIaMHU HCCIICIOBAHMUS.
CarennuTel peHTTeHOBCKUX (POTOINEKTPOHHBIX CIIEKTPOB.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
OCHOBHBIE TEXHOJIOTHH: CMEIIAHHOTO OOYYEeHHsS. MOJIYJIHHOTO OOydYeHHUs, MPOOJIEMHOTO
00ydYeHHUs, TEXHOJOTHUS BBIOOpa, MH(DOPMAIIMOHHO-KOMMYHHUKAIMOHHBIE. MPE3CHTAIlMOHHAsA Tpaduka,
HHTCPAKTUBHBIC I/IH(i)OpMaHI/IOHHI)Ie TEXHOJIOTHUH.
Bce conepxanue COCTOUT M3 OAUHHAANATH MOIYJeH, KaXIbI U3 KOTOPHIX BKIIOYAET B ce0s
JISKIIMH, 3aJaHUS I TaOOPATOPHBIX 3aHATHN U CAMOCTOSITEIbHON PabOTHI.

6. YueOHO-MeTOIHYECKOE O0ecTieYeHre CAaMOCTOSITeJIbHOI PadoThl 00yYaIOIIUXCS

CamocTosiTenbHast paboTa CTy[eHTa MPeANoaraeT:
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1. moaroroBka K JIaOpaTOpPHBIM 3aHATHSAM, OOpabOTKa pe3yJbTaToB J1abopaTOpHOTO
JKCIepUMeHTa (yueOHO-METOJMYECKUE Pa3padOTKU TMPAKTHUECKUX 3aHATUN BBIAAIOTCSA B
AIIEKTPOHHOM BHUJIE€ KaXKJIOMY CTYJIEHTY);

2. TOATrOTOBKA CAMOCTOSITENILHOTO JOKJIaa IO OAHOM U3 MpeiaraéMbIX TEM,

J1s HOATOTOBKYM JIOKJIAI0B UCIIOIB3YETCsl PEKOMEHJOBaHHAs TIUTEpaTypa U UHTEPHET-PECYPCHI.

7. XapaKkTepuCTHKA OLEHOYHBIX CPEACTB /sl TEKYyllero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUHOM aTTecTANMU 00YUYAIOIIMXCS M0 TUCHHUIJIMHE

Otuer o nabopatopHoit pabore mpeanonaaraeT oopMICHHE BHIMIOTHEHHONH BO BpeMs 3aHATUS U
MIOJTHOCTBIO PACCUMTAHHOM JIaOOpaTOpHOU pabOTHI C OKOHYATEIFHBIMU PE3yJIbTaTaMH B BUE IPaUKOB,
Ta0JIMIl ¥ PACCUYUTAHHBIX BEJIMYMH, a TAaKXKE TEOPETUYECKHI OTUET MO BOIPOCaM, KOTOPHIE MAIOTCS K
KXo 1a00paTopHOM paboTe s TOMAIIHEH MOATOTOBKH.

CryneHTaM ar0TCsl TEMBI JOKJIAJ0B 110 U3y4aeMOMY MaTepuaily, C KOTOPbIMA OHH BBICTYIIAIOT BO
BpeMsl JICKIMOHHBIX 3aHATHN. Tembl MOKIAanoB Haxomarcs B npuioxkeHun K PII B paszpene «PoHna
OILICHOYHBIX CPEJICTBY).

3adeT MPOBOAMTCS B NUCBMEHHOW (opMe IO BOIMpPOCaM, 3apaHee [aHHBIM CTYIEHTaM JJIs
JIOMAIIHEN MOAr0TOBKH, KOTOPBIE OXBAThIBAIOT BCE Pa3/ieiibl U3yUYEHHOIO Kypca.

OreHKa «3a4TCHO» CTABHUTCS MPH YCIOBUH BBIMOTHEHHS JTAOOPATOPHOTO MPAKTUKyMa U TOJIHBIX
WJIM YaCTHUYHBIX OTBETOB Ha BONPOC OuIeTa.

OueHKa «He 3aumeHoy» CTABUTCS MPU YCIOBUU HE BBIMOJHEHMS JTAOOPATOPHOIO MPAKTUKyMa, a
TaK)K€ YaCTHUYHBIX OTBETOB Ha BOMPOC Omiera.

8. YueOHO-MeTOMUYECKOE U HH(POPMAINMOHHOE 00ecniedyeHne THCIIUTTHHBI
OcHoBHas nuTeparypa:

1. Kupminosa, E.A. Meronpl cnekTpaibHOro aHaiausza : yueOHoe mocobue / E.A. Kupumiosa,
B.C. Mapsixuna ; MunucrepctBo oOpa3oBaHuss M Hayku Poccuiickoit ®enepaunu. - OpeHOypr
OpenOyprckuii rocynapcTBeHHbld yauepeutet, 2013. - 105 c. : tabin. ; To xxe [DnexTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=258856

2. Mapsixuna, B.C. TeopeTnueckrie OCHOBBI METOJIOB CIIEKTPAJILHOTO aHAIM3a | y4eOHOoe ocoOue
/ 2. 2. 2.B.C. Mapsxuna, E.A. Kynasuna, E.A. CtporanoBa ; MuHHCTEpCTBO 00pa3oBaHMsl U HAyKH
Poccuiickoit @enepanuu, OpenOyprekuii ['ocynapctBennsiii YHusepcutet. - OpenOypr : OI'Y, 2016. -
135 c. : un., cxem., Tabm. - bubnuorp. B kH. - ISBN 978-5-7410-1517-9 ; To xe [DneKTpoHHBIN pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=469353

3. 3BexkoB, A.A. CnekTpajbHble METOAbl HCCIENOBaHMS B XHMHUU : YydyeOHoe mocobue /
A.A.3BekoB, B.A.HeBoctpyes, A.B.Kanenckuiti ; MunucrepctBo oOpa3oBaHusi U Hayku PO,
QenepanbHOE  TOCyIapcTBEHHOE  OMOJDKETHOE ~ 00pa3oBaTeNIbHOE  YUPEXKACHHWE  BBICIIETO
npodeccuoHanpsHOoro obpazoBaHus «KeMepoBCKHII TocylapcTBEHHbIN yHHBepcuTeT». - KemepoBo
KemepoBckuii rocygapcTBeHHbI yHUBEpcUTET, 2015. - 124 c. : cxeM., Tabu. - bubmuorp. B kH. - ISBN
978-5-8353-1823-0 ; To xKe [DmexTpoHHBII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=437497

4. COopHHUK J1JaOOpaTOpHBIX pabOT MO MOJIEKYJISIpHOM criekTpockonuu. MiBanoBo.1980

5. Bbékkep 0., Cnextpockonus [Dnexkrponnsiii pecype] / FO. békkep. - M.: PULL "Texnocdepa”,
2009. - 528 c. - 978-5-94836-220-5. Pexum JOCTyTIA:
http://www.biblioclub.ru/index.php?page=book&id=88994



http://biblioclub.ru/index.php?page=book_red&id=258856
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http://www.biblioclub.ru/index.php?page=book&id=88994
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6. Ananutuyeckas Xumus: (PUMKO-XUMUYECKHUE U (PU3MUECKHEe METONbl aHaiu3a : ydeOHoe
nocoone / W.H. Mosuan, T.C.T'opOynoBa, W.U. EprenseBa, P.I'. PomanoBa ; MuHHCTEPCTBO
oOpa3oBanusi u Hayku Poccuu, DeznepanbHOe TocyAapcTBEHHOE OmOIKETHOE 00pa3oBaTeabHOE
yupexaeHue  Beicumiero — mpodeccuoHanbHOro — obpazoBanms — «KazaHckuit  HanMOHATBHBIN
HCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKU yHUuBepcuTeT». - Kazansp : M3narenscteo KHUTY, 2013. - 236 c.
: W, Ta0OIL., cxeM. - bubmuorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [ DneKTpoHHBIN pecypc].

7. Jlyxos, B.B. ®usnueckue MeTonbl UCCIAEAOBaHUSA B XUMHH : ydeOHOe mocodue / B.B. JIykos,
W H. lllep6akos. - PoctoB-Ha-/{ony : M3natenscTBo FO)HOTO (henepanpHOro yHuBepcurera, 2016. -

8. 216 c. : cxeMm., Tabm., ui. - bubmmorp. B kH. - ISBN 978-5-9275-2023-7 ; To xe [D7AeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=461932

9. A.A.PycakoB Pentrenorpadus MeramioB u criaBoB. M.Atomuzaar. 1977

10. MukpoaHamu3 W pacTpoBas JJIEKTpoHHas MuUKpockonusi . [loxg pen. ®@.Mopuc, JI.Menn,
P.Tukcse. IlepeBon nox pea.M.b. boposckoro. M. Meramnyprus. 1985

11. ®wusnyeckue OCHOBBI PEHTT€HOCIEKTPAIBLHOTO JIOKAJIBHOTO aHAJIN3a, IEPEB. C aHIJI., IO pe.
. b. boposckoro, ['naBHas penakius GuU3nKo-MaTeMaTUYECKOM TuTepatypsl u3a-sa «Hayka», 1973.

I[OHOHHHTCHLH&H JIATCpATypa

1. BII. Adonun, T.H.I'ynuueBa, JI.®.IluckynoBa. PeHTreHO(IyOpecleHTHBIH CHIMKATHBIN
anaym3. HoBocubupck, 1984. 227c.

2. bioxun M.A. MeTobl peHTI€HOCTICKTPAIBHBIX MCclieoBanuid. M., 1959

3. A.Byapad, T./lemuap. CoBpeMeHHBIE METOABI HCCIIE0BaHMUs TTOBepxHOCTH. M. Mup. 1989

4. A.B. baxtnapoB PeHTreHOCHeKTpaibHbli (IyOpeclieHTHbIN aHalIu3 B €0JIOTUH M F€OXUMUU.
JI.,1985. 144 ¢

S. A.T'. PeBeHko. PeHTreHOCTIEKTpaibHbIN (PIIyOpeclieHTHBINH aHaJIn3 MPUPOTHBIX MAaTEPUATIOB.
HoBocubupck, 1994. 264 c
6. M.A.bnoxun, W.I'.IIBelinep. PentrenocnekrpanbHblil cipaBoyHuk. M., 1982

7.A.A.babymkuH, [I.A.barynun, ®.A.Kopones, JI.B.JIesmun, b.K.IIpokodses, A.P.Ctpuranos.
nox pexn. B.JI.JIesminna Metoasl cniektpanbHoro ananusza. M.: U3zn-so MI'Y.1962.

8. BunkoB JI.B., Ilentnn FO.A. ®usnyeckre MeTonbl McciaenoBaHus B XUMHU: CTPYKTYypHBIE
METO/Ibl U ONTHYECKAs creKTpockonusa. M.: Beiciias mikona. 1987

9.10.4.Ky3skoB, K.A.Cemenenko, H.b.3opoB. Metonb! criekrpanpHOro anammza. M.1990

Pecypcbl nHpOpMaIIOHHO-TEIEKOMMYHUKAIMOHHON ceTH «IHTepHeT»:

Cucrema 3J'IeKTpOHHOI7I MNOAACPIKKHU O6pa3OBaTeJILHOFO nponecca «Motit YHUBCPCUTCT»
https://uni.ivanovo.ac.ru

HpO(I)eCCI/IOHaJILHBIC 0asbl JAaHHBIX U I/IH(I)OpMaI_[I/IOHHO-CHpaBOLIHBIC CHUCTEMEI.

OBbC «YuuBepcuteTckas Oubmnoreka ommaiiny Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker oducHBIX
nporpamm Microsoft Office u(umu) LibreOffice, unrepner-Opaysep Microsoft Edge u(umm) Yandex
Browser
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9. MaTepuajibHO-TEXHHYECKOE 0OecnedeHne JUCIUTIIHHBI

YdeOHbIe ay TUTOPHH:

- JUIS TIPOBEJCHUS 3aHATHUI JICKIIMOHHOTO THIA C KOMIUICKTOM CIICIUaIM3UPOBAHHON y4eOHOU
MeOelnM W TEXHUYECKUMHU CpEACTBAMH OOYYCHHUsS, CIY>KAIIUMHU JUJIS TIPEIOCTABICHHUS YYeOHOM
uHpopManuu O0JIBIION ayAUTOPHUH;

- 7S TPOBEACHUS 3aHATUH CEMHHAPCKOTO THIIA, KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJIS W
HPOMEXKYTOYHOU aTTECTAIlMH C KOMIUICKTOM CICIHATM3UPOBAHHON yu4eOHONH MEOeIN U TeXHHYCCKUMH
CpeACcTBaMu O0YYCHHUS;

- Jlaboparopuwu, OCHAII[CHHAs 1a60paTOpHBIM 00opyaoBaHUEM, KOMIUIEKTOM
CIEIUATM3UPOBAHHON y4eOHOH MeOelu W TeXHHYSCKMMH CpeicTBaMu oOyueHus (J1abopatopwst
JNIEKTPOHOTpadUH ¥ 3JCKTPOHHOH  MHKDPOCKONHH, JIA0OpAaTOpUsi  CHEKTPOCKONHH, HAy4YHO-
uccien0BaTebekas jabopatopus kapeapsl GyHIaAMEHTAILHON (PU3UKKA U HAHOTEXHOJIOTHIA. )

[TomemeHne sl CaMOCTOSATENILHOM pabOThl, OCHAICHHOE KOMILICKTOM CIICIIHATN3UPOBAHHON
yueOHOI MeOeli, KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K cetn «MHTepHeT» u
obecnieuenueM gocryna B QOC.

JleMoHCTpalMoOHHOE 00OpY/IOBaHUE W Y4YEOHO-HAMIATHBIC MOCOOMsS ISl 3aHSATHHA JIEKIIMOHHOTO
THIa, 00ECTIICYMBAIOIINE TEMATUICCKUE WILTFOCTPALIUH:

ABTOP(BI) padoyeii mporpaMMbl AUCHUIIMHBI: TONEHT, KaH/1.(u3.-MaT. HayK, HoueHT [lamkoBa
T.B.

[Iporpamma paccMoTpeHa W YTBEp)KICHA Ha 3acelaHuH Kadeapbl (yHAaMEHTaNbHOW (QU3MKU U
Ha"oTexHoJoruit 28 aBrycra 2024 r., mpotokon Ne 1

Ipunoscenue 1. Memoouueckue ykazanus 0as 00y4aruuxcsa no 0C60eHuI0 OUCUUNIUHbBL

Ilpunoscenue 2. @Dono OUeHOUHBIX CpPeOCME 04  NPOGEOCHUA  NPOMENCYMOUHOIL
ammecmayuu 00yualouuxca no OUCYUNIUHE.




