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MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma gucuuinHel "[IpakTHKyM IO pEHTTEHOBCKAM METOJ[aM HCCIIEN0BAHHS MaTepHAIOB" 1O
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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II) JAUCHUIUIMHBI COCTOUT B IPOJOJDKCHUN U3YUCHUA CTYACHTAMH OCHOB PACCCIHUSA PCHTICHOBCKUX Hy‘leﬁ
COBCPLUICHHBIMU U ,ZICCI)GKTHI)IMI/I KpUCTajlllaMu, OCHOBHBIX METOAOB PECHTTCHOCTPYKTYPHBIX I/ICCJIGI[OBaHI/Iﬁ, obecneueHnn
TeopeTquch?I n HpaKTH‘{eCKOﬁ IIOJATOTOBKH B obyactu (1)1/13111‘{601(01"0 MaTCpraJIOBCACHMA. Kpr npeaHasHavcH IJisd
CTYACHTOB, CIICHUAJIN3HUPYIOIIUXCS B obmact (1)I/ISI/IKI/I KOHACHCHPOBAHHOTO COCTOSHUA BEUICCTBA U (I)I/ISI/I‘IGCKOFO
MaTEPUAIOBEACHNUA.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

- [Tony4uenue HaBBIKOB pabOTHI C PEHTICHOBCKUMHU A (pakToMeTpamMu (IpoOONOAroTOBKA, YCTAHOBICHHE TTapaMeTPOB
CBEMKH B 3aBUCUMOCTH OT (hOPMBI/COCTOSTHUS UCCIIEYeMbIX OOBEKTOB).

- OBnajieHHe OCHOBHBIMH METOJaMU PEHTICHOCTPYKTYPHBIX HCCIIEOBAHMIT, TEXHUKON MIPOBEACHHUS IKCIIEPUMEHTA U
00pabOTKH NOTyIeHHBIX PE3yNbTATOB

PeSyJ'ILTaTLI 06yLl€HI/IH O JMCUUINUIMHE HAITpaBJICHbI HA JOCTHXKCHUEC NHAUKATOPOB!:

VYK-1.1. Bemmonnser nouck nH(GopManuy, ornpeaenser KpUTepuu CHCTEMHOTO aHalN3a OCTABIEHHbIX 3a4ad.

VYK-1.2. Vcnonp3yeT KpUTHIECKUI aHAIN3, CHCTEMAaTH3AIIHI0 H 00001IeHue HHPOPMAIIUY JUTS PEIICHUS TOCTABICHHBIX
3a7a4.

ITK-1.1: 3HaeT ocHOBHBIE TPEOOBAHUSA K TOCTIKEHHIO TEXHHYECKOTO YPOBHS U3/ICNUH N3 HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3ULUOHHBIX MAaTEPUAIIOB € YYETOM OIIbITA BEAYLIMX OpPraHu3aluil

IIK-1.2: YMmeeT aHanu3upoBaTh UMEIOLIUECS JIMTEPATYPHBIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTepUAaNloB; 00ecednBaTh COOMIoAeHNE TpeOOBaHUI CTAHAAPTOB, TEXHUUECKUX YCIOBUH U
HOPMAaTHBHOM JIOKYMEHTAIIUU Ha BCEX CTaIUSIX MPOEKTUPOBAHUS U3AENUI N3 HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX
MaTepuanoB

ITK-1.3: Bnageer HaBbIKaM# (POPMHUPOBAHUS TEXHUICCKHUX 3aJaHUH Ha IPHOOPETCHUE CHIPBS U BCIIOMOTATEIBHBIX
MaTepHalioB JUIsl TIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UITMOHHBIX MAaTEPHATIOB

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OITOIT: | OTH.02

2.1 TpeOoBaHus K NpeIBaPUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

CoBpeMeHHBIC TEXHOJIOTHH TI0MCKa 1 00paOb0oTKH HH(OPMALIUH

BBC,HCHI/IG B CIICHUAJIBHOCTH

dusznka

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHAIIN3

MaTtemMaTHyecKui aHaIu3

AnreGpa u reomeTpus

HOHOJ’IHI/ITGIH)HBIC TJIaBbl MATCMATHUKH

2.2 JIucuMnJuHbI M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

IToaroToBka K MpoIeaype 3alUTHI M 3aIlIUTa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

ITpousBoaCTBeHHAs MpaKTHKA (IPEIIUIIIOMHAs IPAKTUKA)

3. KOMIIETEHLIMY OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUC LM ITINHBI
(MOJYJIS)

IIK-1: CniocodeH aHAJIM3MPOBATH ONBIT BEAYIINX OPraHu3aluii, oprann3oBbiBaTh nposenenue HUP no
NPOEKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPMPOBAHHBIX KOMIIO3HIMOHHBIX MATEPHAJIOB U BHEAPSTh Pe3yJbTAThI
HCCJIeI0BAHUI B HOBbIE TEXHOJIOTUH

3HaTh:

T moctmxenns [TK-1.1: yeTpoHcTBO 1 IPUHIMI pabOTHI PEHTTCHOBCKHUX AU(PAKTOMETPOB, MPHUHIUIIE 00pabOTKH
PEHTTeHOTpaMM MaTepHaIoB

YMmers:

Jns noctrxenus 11K-1.2: mpoBoAUTH PeHTICHOCTPYKTYPHBIE HCCIE0BAaHNS HAHOCTPYKTYPHPOBAHHBIX KOMIO3HUIIMOHHBIX
MaTEPHUAJIOB, BHEAPATH PE3YJILTATHI UCCIEI0BAHUN B HOBBIE TEXHOJIOTHH

Baanernb:
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crp. 4

s moctmxenns [1K-1.3: HaBbIkaMu pabOTH HA PEHTICHOBCKUX AN(PPAKTOMETpax, 00pabOTKN pEHTTeHOCTPYKTYPHBIX

JAQHHBIX

YK-1: Cnioco6eH ocymecTBJIATH MOMCK, KPUTHYECKUH aHAJIN3 ¥ CHHTEe3 HH(POPMALMHU, TPUMEHATh CHCTEMHbIii

MOAXO0 IJ1f1 PEHICHUA MOCTABJICHHBIX 3a4a4

3HaTh:

Jnsa noctmxenuss YK-1.1: TepMUHOIOTHIO B 001aCTH PEHTICHOBCKOM AU (paKIim

YMmern:

Juns noctmxenns YK-1.2: mpoBOIUTE MMOMCK, KPUTHYECKHI aHAIN3 U CHHTE3 HH(MOPMAIIH TIPH PEIICHUH 3a]ad HaydHO-

HCCIICIOBATEIHLCKOM IEITCILHOCTH

Baanern:

Jus noctmxenns YK-1.2: 3HaHUSAMHA U3 00JIaCTH PEHTTEHOBCKOW AN paKIun

B pe3yjbTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcsn JOJIKCH

3.1 |3uaThb:

3.1.1 | ocHOBHBIC IIPEICTABICHHS TEOPHH PACCESTHUS PEHTTEHOBCKOTO M3TydEeHHS Ha COBEPIICHHOM H Ae(hEKTHOM

KpHUCTaJLIC, ra3¢ U )KUAKOCTHU;

3.1.2 | ocHOBHBIC IpeCTaBICHHS (POPMUPOBAHIS KOHTPACTA HA H300paKeHUH, (POPMUPYEMOM METOAOM

PEHTTCHOBCKOM Tonorpadum;

3.1.3 | OCHOBHBIE METOIbl PEHTIEHOCTPYKTYPHBIX UCCIIEIOBAHUH, TEXHUKY IPOBEIECHHS YKCIIEPUMEHTa U 00pabOTKH

MOJTY4CHHBIX PE3YJIIbTATOB,

3.1.4 | mpupory peHTTEHOBCKHX Tydel, UX CIIEKTPHI, COBPEMEHHbIE HCTOYHUKH PEHTTEHOBCKOTO M3TydeHHs AT

CTPYKTYPHOI'O aHaJIn3a, ACTCKTOPBI pPEHTICHOBCKOI'O U3JTY4CHH.

3.2 | YMeTh:

3.2.1 peuiaTb OCHOBHBIC NPAKTUICCKUEC 3aJa1U 11O UCCIICAOBAHUIO CTPYKTYPBhI MAaTCPHaIOB METOAaMU
PCHTICHOCTPYKTYPHOT'O aHaJIn3a, OUCHUBATbh BO3MOXXHOCTH U 00BeEM HOHy‘IaCMOﬁ I/IH(l)OpMaLH/II/I npu
TMPUMCHCHUU PEHTITCHOBCKUX METOJI0OB UCCIICAOBAHUA NJId PEHICHNUA KOHKPECTHBIX 3a4a49 COBPEMECHHOTO

MaTepuaJIoBEACHU, (I)I/BI/IKI/I KOHACHCUPOBAHHOTO COCTOSAHUSA U XUMUHN TBEPAOTO TEJIa;

3.3 | Baagers:

3.3.1 | coBpeMEHHBIMU METOAaMH PEHTT€HOCTPYKTYPHBIX HCCIECIOBaHMI, a TAK)Ke METOAaMH 00paObOTKH TOTyIEeHHBIX

SKCIEPUMEHTAIIbHBIX PE3YIbTATOB.

4. OFBLEM JUCUOUILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 23ET
YacoB 1o yueOHOMY ILIaHY : 72 Bunsl KOHTpONS B ceMecTpax:
B TOM YHCIIE
ayAUTOPHbIC 3aHATUS : 34 3a4yeTsl 7
camocTosTeNnbHas paboTta : 37,8

KOHTaKTHas pabora: 34,2

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAY JIST)
Kon HaumeHnoBanmue pa3ieJioB 4 TeM /BUJ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Pa3zen 1. 3HaKOMCTBO € PEHTT€HOBCKHM JIH(PPAKTOMETPOM
1.1 OCHOBHBIE Y3JIbl, IOPSIIOK BKIIFOYCHHUS U BBIKJIFOYCHUS. 7 8 JIT.1 JI1.2 J11.3
IIpoGomnoaroroBka MccieayeMbx 0opasmos. /TIp/ JI1.4J12.1 J12.2
J12.3 J12.4J13.1
21323354
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1.2 Pentrenosckue qudpaxromerpst /Cp/ 7 16 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3 J12.4J13.1
21323354
Paznen 2. ®a3oBblii aHa U3
2.1 O06paboTKa pEHTITeHOTPaMM € TIOMOIIHIO IPOTPAMMHOTO 00eCTICUSHHUS 7 6 JIT.1 J11.2 JI1.3
Eva, SIEva, Search/Match /IIp/ JI1.4J12.1 J12.2
J12.3 J12.4J13.1
31323354
2.2 O6paboTka pentreHorpamm /Cp/ 7 11,8 J1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4J13.1
31323354
Pazgen 3. IIpodpunbHblii anauus
3.1 [IponiIbHBIN aHATH3 ¢ TOMOIILIO TPOrpaMMHOTO obecriedeHus Topas, 7 6 JIT.1 JI1.2 J11.3
GSAS /Tp/ JI1.4J12.1 J12.2
J12.3 J12.4J13.1
31323354
3.2 Pasnenenne npoduist Makcumyma Ha komroHeHThI (Topas, Origin) /TIp/ 7 4 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3 J12.4J13.1
31323354
33 IIporpammel mpoduisHOTO aHamu3a /Cp/ 7 10 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3 J12.4]13.1
21323354
Paznen 4. TekcTypHbIii aHamu3
4.1 Texctypublii anamus /I1p/ 7 6 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3 J12.4J13.1
21323354
Pa3gen 5. Arrecranus
5.1 3aueTHOE 3aHATHE, BHIIOJHEHUE KOHTPOJIBHBIX 3aaanuit /I1p/ 7 4 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3 J12.4J13.1
01323354
Pa3gen 6. Mnasi koHTaKkTHas padora
6.1 VHnuBuayansHble KOHCYIBTAINY, TeKyIMit KoHTpoib /MKP/ 7 0,2 J1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J712.4J13.1
01323354

6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

TeopeTquCKHe BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIC 3a1aHUs

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUS1 U MHBIE MAaTEPHUAJIbI 11 TEKyl.l.[eﬁ aTTeCTallui

TunoBble KOHTPOJIBHBIE 3aJaHUS 1S TEKYILEH aTTecTaluy peacTaBieHbl B @OHIaX OLEHOYHBIX CPEACTB AUCLUILINHBI

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I l'lpOMe)KyTO‘lHOﬁ aTTreCcTalumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs sl IPOMEKYTOUHON aTTecTalluy IpeacTaBieHsl B DOHIaX OLEHOYHbBIX
CpEeAcTB

6.4. Kputepuu onieHuBaHUA

Texymuii KOHTPOJIb TEOPETHUYECKUX 3HAHMH MTPOU3BOJMUTCS B BUJIE KOHTPOJIbHBIX paboT. Homep BapnaHTa BBIIOTHEHUS
KOHTPOJIFHBIX 3aJlaHMi Ha3HayaeTcs nperno/asareneM. KoHTponbHBIE paboThI, IpeIycMaTpUBAIONIHE TPOBEPKY
TEOPETUYECKUX 3HAHUH, BKIIOYAIOT OJUH TEOPETUYECKUI BOIIPOC. Y CIIEIIHBIN OTBET HA TEOPETUUECKUI BOIIPOC BIMAET HA
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JIOITYCK K 3a4eTy.

DK3aMEHAIIMOHHBIN OUIIET CONEPKUT JIBa TEOpeTHUeCKUX Bompoca. OLeHKa YPOBHSI OCBOCHUS MPOTPaMMBI IPOU3BOAUTCS B
XO0JIe 9K3aMeHa, TPOBOJMMOTO B YCTHO-IIMCBEMEHHON (hOpME IO TeMaM ayIUTOPHBIX 3aHATHH, a TAKXKE 10 TeMaM,
BbIHOCHMBIM Ha CPC. OrieHKa «OTIIMIHOY CTABHUTCS MPH YCIOBHHU TIOJHOTO U TIIYOOKOTO OCBOCHHS MaTepHala Kypca.
O1eHKa «XOPOIIIOY» CTAaBUTCS MPH YCIOBUH OCBOSHHS MaTepuaia Kypca. OmeHKa «yI0BIeTBOPUTEIBHOY CTaBUTCS B CITydae
OCBOCHHMS CTYZCHTOM OCHOBHBIX IIOHATHH B paMKax MaTepHaia Kypca. OleHKa «HeYI0BIETBOPUTENBHO» CTABUTCS B CIydae
OTCYTCTBUS Y CTyJICHTa 0a30BBIX 3HAHHUI MO KYpPCY B IIEJIOM, JTHOO MO OTACIEHBIM €T0 YaCTsIM.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODEIL, 3arnaBue UznatensctBo, | Pecypc
JI1.1 | Ymanckuii 4. C. Pentrenorpadus METAIJIOB U MOJTYIPOBOTHUKOB: MOHOTpaduUs Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramnyprus,
1969
JI1.2 | Kog6a Jleonun Pentrenorpadus B HeopraHudeckoi xumun: [Yue6. mocodue Mocksa : U3x1-B0
Muxaitnosuu. JUI BY30B 110 crienl. " Xumus'"| MI'Y, 1991
JI1.3 | Aanmuk B. M., CTpyKTypHBI aHau3: (3JIEMEHTHI TEOPHUH, 3a]a4H, Mumnck : BI'Y,
I'ymanckuii I'. A nabopaTopHbIe paboThI) 1979
JI1.4 | Ymanckuii A. C., Kpucrannorpadust, peHTreHorpadus 1 371eKTpOHHAas Mockea :
Ckaxos 0. A, MHKPOCKOIINS: YIeOHUK JUTS BY30B Meramnyprus,
Usanos A. H., 1982
Pacropryes JI. H.
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | Arees H. B. Pentrenorpacdus MeTaIoB U CIUIABOB: Hay4Has TUTEpaTypa Jlenuurpan : 9bC
(https://biblioclub.ru/index.php?page=book&id=100990) KVYbVYY, 1932
JI12.2 | Knanos I'. C., Pentrenorpadus MetaysioB: yaeOHOE mocoOue Mockga, 9bC
Ymanckwii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpan :
I'ocynapcTBeHHO
€ Hay4YHO-
TEXHHYIECKOE
M3J1aTEIbCTBO
JUTEPATYpPHI IO
YEpPHOU U
LIBETHOU
METaJUTypTHH,
1941
JI2.3 | Xeiikep 1. M., PentrenoBckas qudpakToMeTpus: MOHOTpa(Us Mocksa : T'oc. 9BC
3epun JI. C., (https://biblioclub.ru/index.php?page=book&id=116227) W31-BO (PU3UKO-
Knanos I'. C. MaTeMaTHYeCKON
JIUT., 1963
JI2.4 | ®aznutauHoBa A. I'., | [Ipupoaa peHTreHOBCKOTO U3ydeHus. Y CTPOHCTBO U MPHUHIIUIIL YenstOMHCK:
Mawmaes H. A. paboTHI PEHTIeHOBCKOTO AN(PPAKTOMETPA: METOIHICCKIE WznarenscTBO
ykazaHuA K 1abopaTopHOit pabore YensabuHCcKOTO
rOCYIapCTBEHHOT
0 YHHBEPCHTETA,
2014
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBHI, 3araBue WznarensctBo, | Pecype
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | JIymuuxkas 1O. A, JIMarHoCTHKa CTPYKTYPHI M CBOMCTB MaTEPUAIIOB: YIEOHO- YemnstOuHCK:
daznurannosa A. I'., | MeToanueckoe mocobue WznaTenbcTBO
Xosgaiino B. B. YenssOuHCKOTO
TOCYIapCTBEHHOT
O YHUBEpCHTETA,
2017

7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 |Jlasb [DneKTpoHHBIH pecypc] : AnekTpoHHO-0ubroTeunas cuctema (OBC) / m3narensctBo Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTcKas OMOIMOTeKa OHJIAWH [ DIEKTPOHHBIH pecypc] : aiekTpoHHo-0ubmoteunas cuctema (OBC) / 000
Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/

23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbaroTeunas cucrema (3bC) / m3natensctBo FOpaiit URL:
https://urait.ru

94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IlporpammHoOe oGecnieyeHune

Adobe Connect Acrobat

LMS Moodle

Adobe Reader

Ubuntu Linux

LibreOffice

OpenOffice

ITO Kaspersky

7.3.2 lIpodeccuonanbuble 6a3bl JaHHBIX H HHGOPMAIOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHBIH KaTajor HaydHo# onbmmorexn YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIx / Yensd. roc. yH-T. —
Yensabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxuM A0CTyma: TONBKO U3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MyTbTHANCIMIUTHHAPHAS pedepaTHBHAs 0a3a qaHHbIX / komnanus Thomson Reuters. — Pexxum noctyna:
JUIs1 3apeructpup. nojip3osaTeneit Yenl'Y. — TekcT : 3IeKTpOHHBII.

4. Scopus : petdhepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum mocryna: mis
3apeructpup. nosup3opareneit YenlV. — Tekcr : 2eKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qocTyma: ajsl 3aperucTpup. Moab30BaTeneit
UYenlV. — TekcT : 211eKTPOHHBII.

6. ba3a nanusx PDF-2 (2006)

7. IlporpamMmMHOe obectieueHue sl paboThI ¢ PEHTTEHOTpaMMaMH, BXOJISIIEe B KOMIUIEKT PEHTTEHOBCKHX TU(PPAKTOMETPOB
Emma (GBC) u D8 Advance (Bruker)

8. IOpuenko, A. H. Pertrenorpagus Mmetamuios : yaeoHoe mocodue / A. H. FOpuenko. — IMepms : [THUITY, 2023. — 73 ¢. —
ISBN 978-5-398-02991-8. — Texct : aneKTpoHHBIH // JIaHb : 31eKTpoHHO-01OMHOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/416438 (nata obparuenus: 10.02.2025). — Pexxum J0CTyma: A aBTOPHU3. MOJIb30BaTEICH.

9. IOpuenko, A. H. Pentrenorpadus metaynios : metoaudeckue pekomenaanuu / A. H. FOpuenko. — IMepms : [THUITY,
2023. — 59 ¢. — ISBN 978-5-398-02992-5. — TekcT : 2eKTpoHHbIH // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/416441 (nara obpamenus: 10.02.2025). — Pexxum nmoctyma: Jiist aBTOPU3. TTOIH30BATEINEH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHbBI (MOAY JIS)

OcBOeHNE AUCIUILUIMHBI OCYIIECTBIIACTCS B y4eOHOM ayIUTOPHH IIEpBOTO KOpPITyca, pacCUUTaHHOH Ha 25 cTyneHToB. Ecin
3aHATHS BEAYTCS AJIS TOTOKA CTYAEHTOB, TO JUCIUIUINHA BEISTCS B JIEKIIMOHHOW ayJUTOPHH IIEPBOTO KOPITyCa,
paccuntanHoit Ha 100 CTyIeHTOB.

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma qucuuIUIMHbI "TIpakTHKYM 110 PEHTTE€HOBCKHUM METOJIaM MCCIIEI0BAHHS MaTEpHaOB" 1O
porp b1 p YM 10 p it | p

HaIpaBJICHUIO OAroTOBKY (crienuansHocty) 22.03.01 "MarepuanoBeneHue 1 TEXHOJIOIUU MaTepUaioB” crp. 8

HamnpasiieHHOCTH (1poduio) Ousuko-xumus nporeccos u MatepuanoB PI'BOY BO «Uenl'Y»

JIJ1s yCTIenHoro 0CBOCHUS TUCIIMIUTHHBI ayTUTOPHS JJOJDKHA OBITH 000PYI0BaHA MYJIbTHUMEINHHBIM KOMIUIEKCOM U KPaHOM
JUISL IEMOHCTpALMK CIaiI0BBIX Tpe3eHTaIHil.

Vcrionp3yroTest 3IeKTPOHHBIN YHTATBHEIN 321 HayqHOH Onbmmorexn Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIUYUCIUTENbHON (pU3KKU Kadenpsl TeopeTndeckoil pusnku (ayauropust 222) i caMOCTOSITENbHOM pabOThI CTyIEHTa,
OCHaIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEPaMH, MYJITUMEINHHO anmaparypoil. B aynmuropusx obecnieden gocTyn K
Pa3IMYHON CIPaBOYHOM JINTEpATYpe, SHIUKIONEIUAM, OHOIHOTpahMuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpMaNMOHHBIM pecypcaM «HTepHeT».

Ha xacdenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSTHUS MMEIOTCS CTIEIMATN3NPOBAHHEIE TA00PATOPHH PEHTTEHOCTPYKTYPHOTO
aHamm3a Nel26 u LleHTp KoJUIeKTHBHOTO moib3oBaHus «Haykoemxue texHomorun»126 B, 126 r:

Pentrenosckuii qudpaxromerp Emma GBC, pertrenosckuii mopomkosslit qudpaxromerp Bruker DS Advance, maposas
mensHuna FRITSCH, sHepro-aucnepcronuslii pentreHoBekuil cnektpomeTp ARL QUANT X, koMIbroTepsl ¢
CTIeNNaIM3UPOBAaHHBIM IIPOTPaMMHBIM OO€cCIIeYeHHEeM — 5 MIT.,

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

OcBoeHUE cofiepKaHus yaeOHON TUCIUIUTNHBI IIPAKTUKYM MO PEHTITCHOBCKAM METOJIaM HCCIICAOBAHUS MATCPHUATIOBY
OCYIIECTBIISETCS Ha JEKIMX U B IIPOIIECCE CAMOCTOATENIFHON yaeOHOH NeITeTbHOCTH CTYACHTOB.

JlekIIMOHHbIE 3aHATHS 00ECIEYNBAIOT TEOPETHUECKOE H3YIeHHE TUCIUIIIUHBI. OCHOBHBIMHU METOJaMH OOYUIEHHS SBIISIOTCS
MHPOPMALIMOHHO-00BICHUTENLHBIN 1 PpoOIeMHbIi. Ha nekuunsx nznaraercst OCHOBHOE CO/Iep>KaHUEe TeM MPOrpaMMBl,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX MOHATUH M paCCMaTPUBAIOTCSI IPUMEPHI.

JIeKIIMOHHBIA MaTepya IBIIETCSA BaKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS yaeOHO nucruiumHbl. Ero 06s3aTensHo
HEO0OXO0AUMO JOTOIHUTH MATEPUAIOM OCHOBHOH U JTOTIOTHUTEIBHON INTEPATYPHI 110 TEME.

Ba)kXHBIM MOMEHTOM TP U3y4CHUH JFO00H AUCIUIUTHHEI SBISCTCS OPraHU3aLsI CAMOCTOSATEIbHOM paboThl. [Ipu ocBoeHHH
MaTepuala He CIIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIPe/IeNIeHNH, (OPMYITNPOBOK H
MOJIOKEHHUH, ecn TpeOoBaHMs K BaM mpsMo He yka3siBaioT Ha 3T0. BionHe a3 exTrBHOMN MOKET OKa3aThCs MOMBITKA
MIOHATH CYTh SIBIICHUS, BBIPA0OTaTh CBOE OTHOILLIEHHUE K HEMY, OTIMPAasicCh Ha MaTepHall, CoepKallHiics B pEKOMEHI0BaHHOM
nuteparype. Takxke peKOMEHAYETCsl pABHOMEPHO PACIIPEACIATh HAarpy3Ky CaMOCTOSTEIIBHOTO OOYYCHUSI B TCUCHHE
ceMecTpa.

B cinyuae npuMeHeHus Ipu 00y4eHUH AUCIUTUTHHEI AIEKTPOHHOTO 00Y4JeHHs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI OOIICHUE 00YYarOIIUXCSI U IPEHOAABATENSI OCYIECTBISICTCS B PEXKUME PEATEHOTO BPEMEHH (OHIIAHH-JICKIIN
(BeOMHApBI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WINA OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, popymsl, 3IeKTpOHHAS [TOYTA U IP.).

[Tpu oOyueHnn U1 ¢ OTPaHUYEHHBIMHA BO3MOXHOCTSAMU 310POBBS 2JIEKTPOHHOE 00yueHHE, TUCTAHIIMOHHbIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPETyCMaTPHBAIOT BOSMOXKHOCT ITpHUeMa-Tiepeiadi HH(POPMAIUU B JOCTYITHBIX JUIST HUX
dbopmax.

Peanm3anust UCHUIUIMHBI ¢ TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTAaHIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 30, JOT) ocymiecTBisieTcss Ha OCHOBaHUU «I10JIOKEHUS O peann3alii OCHOBHBIX U TOTIOJIHUTEIBHBIX 00pa30BaTEbHBIX
MporpamMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00yJeHHUS U TNCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYAapCTBEHHOM OIOIKETHOM 00pa30BaTEIbHOM yUpEXKICHHH BBICIIET0 00pa3oBaHus «YensOMHCKHN TOCy1apCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHus 0 mopsaKe 3aueTa 00yJaromUMHIC IO OCHOBHBIM ITPO(hecCHOHaIbHBIM 00pa3oBaTeIbHBIM
nporpamMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pazoBaTENBHYIO AEATETEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUIIH (MOIYIIeH), IPaKTHK, JOTTOITHUTEIBHBIX
00pa3zoBaTeNbHBIX IPOTPaMM» IOCPEACTBOM UIEKTPOHHOI HH(POPMaMOHHO-00pa3oBaTensHON cpensl PI'BOY BO
«Yenl'Y». B HCKITIOYHUTENBHBIX CiTydasx (Hopc-Makop U T.I1.) IPH pean3anuy 00pa3oBaTeIbHON IS TEIHOCTH C
npumerenueM D0, JIOT MoryT NIpUMEHSITh KOMIIOHSHTBI, HE BXOJSIIIE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTeNLHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHME MUCLMIUIMHBl MHBaJMJaMH M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXHOCTSMHU 370POBbSl OCYIIECTBILIETCA C
UCIIONIb30BAaHUEM CIEHHATbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIAEeMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHIO WHBAJIHMJIOB U JIMI C OIPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSAMH 3pEHHI H C

HapyYIIEHUEM CIIyXa, ACCUCTUBHBIC MH()OPMALUOHHBIE TEXHOJIOTUH).

[Tpu HeoOxoaUMOCTH A OOyJaroIIMXCA C HapYLICHUSMH 3pEeHUs] Ha pabouyux MecTax IUlsl MPOBENEHHs MPAKTHYECKUX WM
nab0paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CICHUATBHOE IpOTrpaMMHOE obecnedeHne (IporpaMMa pedeBOW HABHTALUH,

pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYITH).

B yueOnble ayguropuu obecrednBaeTca OECHPENSATCTBEHHBIH JOCTYN I OOYJaroIUXCS C HMHBAIMAHOCTBIO K C
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OTpaHHYCHHBIMH BO3MOJYKHOCTSIMH 370pOBbsl. B KakIod aymuropuu, riae oOydaroTcsi MHBAJIHMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLICE KOJMYECTBO MECT Ui OOYYAIOIUXCS C yYeTOM
HapYIICHUH UX 310POBBSI.

Jnst OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI IPEIOCTABISETCSI HOCTYI K
MEeYaTHbIM HCTOYHHKAM, MMEIOIIMMCS B HaydyHoW OuOinoreke Yenl'Y, ¢ MOMOLIBIO CrENMaibHBIX TEXHHYECKUX CPEACTB;
JOCTYI C MOMOUIBIO CIEIHANTBEHBIX TEXHHYSCKUX U HMPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2IeKTPOHHOTO TOKyMEHTa B (hoH e HayaHOU OnbmmoTekn Yenl'Y wi 21eKTpOHHO-ONOIMOTEUHBIX CHCTEMAX.
YueGHO-METOAMUECKHE MaTepHaibl s OOYdJalomMXCsl M3 YHCIa HWHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsI IPENOCTABISIIOTCA B (OopMax, adaNTHPOBAHHBIX K OTrPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHpOPMAIINH.

Jnsi MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLHUIUIMHBI MOXET ObITh YAaCTHYHO WK
MOJIHOCTBIO OCYIIECTBIIEHO C HCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHA.

Ilpu npoBeAeHHH MPOMEXKYTOYHON ATTECTAIMHM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3[I0POBbsI 00ECIIEUMBACTCSI 10 MX 3asBICHHIO NPEIOCTABICHHE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
MH/IMBUYaJIbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEACHHS IMPOMEXKYTOYHON aTTECTAlMH, OLECHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCITOJIb30BAaHHEM YCIIYT aCCHCTCHTA, YCTHO).

[lpy mpoBeAeHHUH TPOLEAYPHl OLECHUBAHUS PE3YIbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl HCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnm  COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipy HEOOXOIUMOCTH WHBAJIMIAAM H JIUIAM C
OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOMOIHUTENFHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa Ha 3aJaHMs,
NpoLEe/ypa OLICHUBAHUS PE3YJILTATOB 00YUESHHS 110 JUCHUILINHE MOXKET HPOBOJIMTHCS B HECKOJIBKO ITAIIOB.
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