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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyvas nporpamma auciMIUIMHB "J{OTIOTHATEIBHBIC TIIABBI PEHTTCHOCTPYKTYPHOTO aHaK3a" 10 HAIPABJICHHIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II) JAUCHUIUIMHBI COCTOUT B IPOJOJDKCHUN U3YUCHUA CTYACHTAMH OCHOB PACCCIHUSA PCHTICHOBCKUX Hy‘leﬁ
COBCPLUICHHBIMU U ,ZICCI)GKTHI)IMI/I KpUCTaJlylaMH, ra3oM U XKUJAKOCTbIO, OCHOBHBIX MECTOAOB PCHTTCHOCTPYKTYPHBIX
HCCHCHOBaHHﬁ, o0OecreueHnH TeopeTqucxoﬁ n HpaKTH‘{CCKOﬁ IIOJATOTOBKH B o0yactu (I)I/BI/I‘ICCKOFO MaTCpraJIOBCACHMA.
Kpr npeaHasHavucH AJid CTYACHTOB, CIICIUATIN3UPYIOIINXCS B obactu (bI/ISI/IKI/I KOHACHCHPOBAHHOTO COCTOSHUA BCUICCTBA U
¢)H3H‘I€CKOFO MaTEpPUAIOBEACHNU.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

- Uzydenne ycTpoiicTBa U MPUHINIIOB paOOTHl PEHTTCHOBCKHUX TH(PAKTOMETPOB.

- OBnajieHHe OCHOBHBIMH METOJAaMU PEHTICHOCTPYKTYPHBIX HCCIIEOBAHMIT, TEXHUKON MIPOBEACHHUS IKCIICPUMEHTA U
00pabOTKH NOTyIEeHHBIX PE3yNbTATOB

PCSyﬂLTaTLI 06y‘{€HI/IH 0 IMCUUINIMHE HAITpaBJICHbI HA JOCTUKCHUEC NHIAUKATOPOB!:

VK-1.1. Bemmonusier nouck HHGpOpMaLum, onpeaenser KpUTEpUU CUCTEMHOTO aHaii3a MOCTAaBICHHBIX 3a1ad.

VYK-1.2. Hcnionp3yeT KpUTHUECKUIT aHAIH3, CHCTEMATH3aluIo 1 00001eHne HHpOpManuy I pelIeHHs IOCTaBIEHHBIX
3aj1ad.

[TK-2.1: 3HaeT OCHOBHBIE B3aMMO/IOTIOIHSIONINE METOIbl 1 METOAMKH UCCIIEJOBAHUS CTPYKTYPBI U CBOHCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepHUaIoB

ITK-2.2: YMeer: aHaNU3UPOBATH UMEIOIIUECS TUTEPaTypHBIE JaHHbBIE TI0 HOBBIM MOIX0JaM K HCCIEJOBAaHUIO CTPYKTYPBI
CBOMCTB MaTepualoB; 00ecIeunBaTh COOMONCHIE TEXHUUECKHIX YCIOBHIT Ha BCEX CTAIMAX NPOBEACHUS KOMIUIEKCHBIX
UCCIIEJOBAHUI CTPYKTYpPbI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEpPUAJIOB

I1K-2.3: Bnameet HaBbIKaMHu pabOTHI C OCHOBHOM MPpHOOPHOW 0a30 ISl UCCICIOBAHUS CTPYKTYPhI X CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIOB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazmen) OIOIT: | OTH.01

2.1 TpeGoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

Pentrenorpadus 1 peHTTCeHOCTPYKTYPHBIH aHAJIH3

Kpucramnorpadus

CoBpeMeHHBIE TEXHOJIOTHH TIOMCKa 1 00paboTKH HH(OPMALIIH

BBenenue B cnenimaabHOCTh

dusuka

2.2 JINCUMILIMHBI M PAKTHKH, JJIsl KOTOPBIX 0CBOCHHE JAHHOI JUCHUILTHHBI (MOLYJIs1) HEOOXOIUMO KaK
npeuecTByoniee:

[TpousBoacTBeHHAs MpaKTUKA (IPEIAUIIIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAs NPAaKTHKA (HAYIHO-HCCIIEIOBAaTeIbCKas paboTa)

BeimoniHeHMe 1 3aIUTa BBITYCKHOM KBaTM(UKAIMOHHOH paboThI

3. KOMIETEHIIMYA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCIIATIINHBI
(MOJY.JIsT)

YK-1: CriocofeH ocymecTB/IATh IOMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 HH(OPMAaLi, IPUMEHATh CUCTEMHBbIH
TIO/IXO/1 IUISl PelIeHHusI MOCTaBJIEHHBIX 3124

3HaTh:

Jns noctmxenns YK-1.1: TepMHHOIIOTHIO B 00J1aCTH PEHTTEHOBCKOH TU(PPaKIINU

Ymers:

Jus noctmxenust YK-1.2: mpoBoIUTH MOWCK, KPUTHIECKUH aHAIN3 M CHHTE3 UHPOPMAIIUH IIPH PEIICHUH 3a]1a9 HAydHO-
HCCIIEI0BATEIbCKON e TeNbHOCTH

Baagernb:

Jnsa noctmxenust YK-1.2: 3HaHuSIME U3 001aCTH PEHTICHOBCKOM Audpaku
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IIK-2: CnnocodeH opraHu30BbLIBATH MPOBEAeHHE KOMILIEKCHBIX MCC/IeI0BAHUI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3HI[HOHHBIX MATEPHAJIOB

3HaTh:

Juns moctrxenns [1K-2.1: yeTpoHcTBO W PUHIMI pabOTHI PEHTTCHOBCKHUX AU(PAKTOMETPOB, MPHUHIUIIE 00pabOTKH
PEHTIeHOrpaMM MaTepPUAIIOB

YMmers:

Junsa noctuxenus I1K-2.2: npoBoAUTh pEHTIEHOCTPYKTYPHBIE UCCIEI0BAHUS CTPYKTYPBI U CBOUCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UI[HOHHBIX MaTEPUAIOB

Baanernb:

Jns noctmxenns [1K-2.3: HaBbIkaMu pabOTHI Ha PEHTICHOBCKUX AU(PPAKTOMETPaX, 00pabOTKU PEHTTCHOCTPYKTYPHBIX
JTAHHBIX

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIC MIPEICTABICHHS TEOPHH PACCESTHUSI PEHTTEHOBCKOTO M3TydEHHS Ha COBEPIICHHOM H Ae(eKTHOM
KpHUCTaJLIE, Ta3e U KUIKOCTY;

3.1.2 | ocHOBHBIC IpeCTaBIeHHs (OPMUPOBAHUS KOHTPACTA HA H300pakeHUH, (POPMUPYEMOM METOAOM
PEHTI€HOBCKOH Tonorpaduu;

3.1.3 | OCHOBHBIE METOIbI PEHTIEHOCTPYKTYPHBIX UCCIEIOBAaHUM, TEXHUKY IPOBENECHUS IKCIIEPUMEHTa U 00pabOTKH
TIOJTy4CHHBIX PE3YIbTaTOB;

3.14 npupoay peHTTCHOBCKUX nyqel‘/'[, HX CHIEKTPbI, COBPEMEHHbBIC UCTOYHUKN PEHTICHOBCKOI'O U3JIYUCHUS 1JIA
CTPYKTYPHOI'O aHaJIM3a, ACTCKTOPBI pEHTICHOBCKOI'O U3JTY4CHH.

3.2 | YMeTh:

3.2.1 peuaTb OCHOBHBIC MPAKTUYCCKUEC 3a1a4U 110 UCCICAOBAHUIO CTPYKTYPBI MAaTCpHUaJIOB METOAaMHU
PCHTICHOCTPYKTYPHOT'O aHaJIn3a, OUCHUBATh BO3MOXXHOCTH U 00beEM HOHy‘IaeMOﬁ I/IH(l)OpMaLII/II/I npu
MPUMEHCHUN PEHTICHOBCKUX METOAOB UCCIICAOBAHUA IJIA PEIICHUA KOHKPETHBIX 3a/la4 COBPEMEHHOTO
MaTepuaIoBEACHU, (I)I/ISI/IKI/I KOHACHCUPOBAHHOTO COCTOAAHUSA U XMMUHU TBEPAOTO TEJIA;

3.3 | Bnagern:

3.3.1 | coBpeMEHHBIMU METOAaMH PEHTTEHOCTPYKTYPHBIX HCCIECIOBAaHMIH, a TAK)Ke METOAaMH 00paObOTKH IOIyIeHHBIX
9KCIIEPUMEHTAIBHBIX PE3YIbTATOB.

4. OFBLEM JUCUOUILINHBI (MOLY.JIS)

O6Lwasn TpyaoeMKoCcTb 23ET
YacoB 1o yueOHOMY ILIaHY : 72 Bunsl KOHTpONS B ceMecTpax:
B TOM 4HCIE :
ayIUTOPHBIE 3aHATHSA : 34 3a4eThl 7
camocTosTenbHas pabora : 34,5

KOHTaKTHas pabora: 37,5

UKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kon HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Paznen 1. Annmaparypa i peHTreHo()a30Boro aHaju3a

1.1 PentrenoBckue auppakromerpsl /Jex/ 7 4 JI1.2 JI1.1 J11.3
JI1.4 J11.5J12.1
J12.4J12.2 J12.3

21323354
1.2 Pentrenosckue nudpakromerpsl /Cp/ 7 12 JIT.2 JI1.1 JI1.3
JI1.4 J11.5J12.1
J12.4J12.2 J12.3

21323354
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Pazgen 2. KosmmyecrBenHblii ¢a3oBblii aHaIU3
2.1 KommuectBennstit ¢a3oBerit anamms /Jlex/ 6 JI1.2 JI1.1 JI11.3
JI1.4 JI1.5J12.1
J12.4J12.2 J12.3
21323354
2.2 KommuectBennsiii ¢a3oBsiii anamms /Cp/ 4 JI1.2 JI1.1 JI11.3
JI1.4 J11.5J12.1
J12.4J12.2 J12.3
31323354
Pazgen 3. IIpenusnonHoe onpeneneHne NapaMeTpoB pelieTKH
3.1 [penm3noHHOE OMpeeIeH e TapaMeTpoB penreTky /JIex/ 6 JI1.2 JI1.1 JI11.3
JI1.4 J11.5J12.1
J12.4J12.2 J12.3
21223324
32 [penu3noHHOE ONpeeNieHrE mapaMeTpoB pemetku /Cp/ 4,5 JIT.2 JI1.1 JI1.3
JI1.4 J11.5J12.1
J12.4J12.2 J12.3
212233 24
Paznen 4. PenTrenorpaguyeckuii aHaJu3 NpedMyIeCTBEHHBIX
OPHMEHTUPOBOK (TEKCTYP)
4.1 TekcrypupoBaHHbIe MaTepuana /Jlex/ 6 JI1.2 JI1.1 JI1.3
JI1.4 JI1.5J12.1
J12.4J12.2 J12.3
21323354
4.2 Perrenorpaduuecknii aHamu3 IpeNMyIIECTBEHHBIX OpHEHTHPOBOK /Cp/ 8 JI1.2 JI1.1 JI11.3
JI1.4 JI1.5J12.1
J12.4J12.2 J12.3
21323354
Pazgen S. PaccesiHue B sKMAKOCTAX M aMOP(HBIX Te/1axX CJI0KHOI0
cocTaBa
5.1 Paccesinue B )KUAKOCTIX M aMOP(HBIX TeNlaX CIIOKHOTO cocTaa /JIex/ 6 JI1.2 JI1.1 J11.3
JI1.4 JI1.5J12.1
J12.4712.2J12.3
01323354
52 PaccestHue B )HAKOCTSIX U aMOpGhHBIX Tenax /Cp/ 4 J1.2J11.1 J11.3
JI1.4 JI1.5J12.1
J12.4712.2J12.3
01323354
Pa3znen 6. JkcnepuMeHTATbHbIE OCHOBBI PEHTTeHOrpadun
JKUAKOCTel 1 aMOp(HBIX Tea
6.1 DKCIIepUMEHTAIbHBIE OCHOBBI PEHTICHOTpa(p K KUIKOCTEH U aMOP(HBIX 6 JIT.2 JI1.1 JI1.3
ten /Jlex/ JI1.4 J11.5J12.1
J12.4712.2J12.3
212233 24
6.2 DKCIIepUMEHTAIbHbIE OCHOBBI PEHTIEHOTpa(p K KUIKOCTEH U aMOP(HBIX 2 JIT.2 JI1.1 JI1.3
ten /Cp/ JI1.4 J11.5J12.1
J12.4712.2J12.3
212233 24
Pa3gen 7. Mnasi KOHTaKTHasA padora
7.1 WnpuBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 3,5 JI1.2 JI1.1 J11.3
JI1.4 JI1.5J12.1
J12.4712.2J12.3
01323354

6. POHJ]I OIEHOYHBIX CPEJCTB
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6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI K 3a49€TY, KOHTPOJIbHBIC 3aJITaHU

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MaTEPHAJIbI VIl TeKYIIeil aTTecTauuu

TuroBsie KOHTPOJIBHBIC 3aJaHUS IJIA TeKyH.Ieﬁ aTTCCTAllU NPCACTABJICHBI B (DOHZ[aX OIICHOYHBIX CPCACTB JUCHUIIIINHBI

6.3. TunoBble KOHTPO/IbHBIE BOIPOCHI U 3aJaHUS /151 IPOMEKYTOYHOM aTTecTaluu

TunoBbie KOHTPOJIbHBIE BONPOCHI U 33AaHUs IS IPOMEKYTOUHO aTTeCTAIlMH NpeacTaBieHbl B DOHIaX OLEHOYHBIX
CpezcTB

6.4. Kputepuu oneHUBaHUA

Tekymmii KOHTPOJIb TEOPETUIECKIX 3HAHUN TPOU3BOJMUTCS B BUJIC KOHTPOJIBHBIX paboT. HoMep BapraHTa BHITIOTHEHUS
KOHTPOJIbHBIX 3aJJaHUi Ha3Ha4yaeTcs npernoaaBaTeneM. KoHTponbHbIe paboTh, MpeycMaTPUBAIOLINE TPOBEPKY
TEOPETUYECKUX 3HAHUH, BKIIOYAIOT OJUH TEOPETUUYECKUI BOIIPOC. Y CIIEIIHbIN OTBET Ha TEOPETUUECKUIT BOIIPOC BIMSET Ha
JIOIIYCK K 3a4eTy.

DK3aMEHAIIMOHHBIN OUIIET COJIEPKUT JIBa TEOpETHUECKUX Bompoca. O1eHKa YPOBHSI OCBOCHUS MPOTPAMMBI IIPOU3BOIUTCS B
XO0JIe 9K3aMeHa, MPOBOJAUMOTrO B YCTHO-ITUCEMEHHOH (PopMe 10 TeMaM ay[IMTOPHBIX 3aHATHH, a TAKXKE [0 TeMaM,
BbiHOCHMBIM Ha CPC. OrnieHKa «OTIIMIHOY CTABUTCS MPH YCIOBHHU TIOJHOTO U TIIYOOKOTO OCBOCHHS MaTepHala Kypca.
OrneHKa «XOpOIIO» CTABUTCS MPHU YCIOBUM OCBOCHMS MaTepuaia Kypca. OleHKa «ydOBIETBOPUTENHLHOY» CTABUTCS B CIIydae
OCBOCHHSI CTYICHTOM OCHOBHBIX IIOHATHH B paMKax MaTepuaia Kypca. OleHka «HeYIOBIECTBOPUTENBHO» CTABUTCS B CIIydae
OTCYTCTBHS Y CTYZIeHTa 0a30BBIX 3HAHUII IO KYPCY B LIEJIOM, JTHOO TI0 OTACIBHBIM €TO YaCTsIM.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JISA)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODBHIL, 3arnaBue WzpatensctBo, | Pecypc
JI1.1 | Ymanckuit 4. C., Kpucrannorpadust, pentreHorpadus 1 21eKTpoHHast Mocksa :
Ckakos 0. A,, MHKPOCKOIIUS: Y4EOHUK JIsI BY30B Merannyprus,
HBanos A. H., 1982
Pacropryes JI. H.
JI1.2 | ®aznutaunoBa A. I'., | IIpupona peHTTeHOBCKOTO U3My4eHHUs. Y CTPOMCTBO U MPUHLIUIT YemnstOuHCK:
Mamaes H. A. PabOThI PEHTTEHOBCKOTO IH(paKkToMeTpa: METOAUYECKHE W3znatenscTBO
yKazaHHA K TabopaTopHOit paboTte Yensa6uHCKOTO
TOCYyHapCTBEHHOT
0 YHMBEpCHTETA,
2014
JI1.3 | Monuna JI. H. Pentrenorpadus. KauecTBeHHBINH peHTIeHO()A30BHII aHATH3: TromeHs : 9BC
ydaeOHOe mocoone TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCYapCTBEHHBI
1 YHUBEPCUTET,
2016
JI1.4 | Kosba Jleonup Pentrenorpadus B HeopraHmueckoi xumun: [Y4e0. mocodue Mocksa : M31-Bo
Muxaitnosuy. JUTS BY30B 110 crienl. " Xumus'"| MI'Y, 1991
JI1.5 | AaucoBuy A. T'. PeHTreHoCTpYKTYpHBIHM aHaIN3 B MPAKTHYECKUX BOIIPOCAX MuHck : 9BC
MaTepHaOBEICHNS: MOHOTpahH Bemapyckas
(https://biblioclub.ru/index.php?page=book&id=483969) HaByka, 2017

7.1.2. lonoJHUTeAbHAS TUTEPATypa

ABTODBHI, | 3arnmaBue WznarensctBo, | Pecype
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Knmanos . C,, Pentrenorpadus metainios: yaebHoe mocodue Mocksa, 9BC
Ymanckwuii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpap :
T'ocymapcTBeHHO
€ HayJHo-
TEeXHUYIECKOE
H3aTeIbCTBO
JUTEpaTyphl 1O
YepHOH U
LIBETHOM
METaJLTypTHHY,
1941
JI2.2 | Mupxkun JI. 1., CripaBOYHUK 10 PEHTICHOCTPYKTYPHOMY aHAJIU3Y Mocksa : 9BC
Ymanckuii . C. MIOJIMKPUCTAJITIOB: CIIPABOYHUK I'ocynapcTBeHHO
(https://biblioclub.ru/index.php?page=book&id=447940) € M31aTeIbCTBO
¢bu3uKo-
MaTeMaTH4eCKOH
JIUTEPATYPBL,
1961
JI2.3 | Ymanckuii 4. C. PentreHorpadus METAIIOB U MOJTYMPOBOTHUKOB: MOHOTpadus Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramnyprus,
1969
J12.4 | Xeiixkep 1. M., PentrenoBckas qudpakToMeTpusi: MOHOTpadust Mockaa : T'oc. 9BC
3eBun JI. C., (https://biblioclub.ru/index.php?page=book&id=116227) W31-BO (PU3UKO-
XKnanos I'. C. MaTeMaTH4eCKOH
uT., 1963
7.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"
O1 |Jlans [DneKkTpoHHBIH pecypc] : anekTpoHHO-0ubmmoreunas cucrema (3bC) / m3garenscrBo Jlans. URL:
http://e.lanbook.com/
D2 | YHuBepcuTeTckas OMOIMoTeKa OHIaiH [ DIEeKTPOHHBIH pecypc] : aaekTpoHHo-0ubmmoteunas cuctema (OBC) / 000
Jupextmenua [Ma6mumuar. URL: http://biblioclub.ru/
23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbmroTeuHas cucrema (IbC) / m3natensctBo FOpatit URL:
https://urait.ru
94 | eLIBRARY.RU [OnekTpoHHBIH pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyernb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe o0ecnieyeHmne

Adobe Connect Acrobat

LMS Moodle

Adobe Reader

Ubuntu Linux

OpenOffice

1O Kaspersky

7.3.2 IIpodeccoHanbHBIe 6a3bl JAHHBIX U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIH KaTajor HaydHoU Oubmmorekn Uenl'Y [DnekTpoHHBIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yensbunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanbel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anri. — Pexkxum noctymna: TONbKO U3
CeTH yHUBepcUTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MynmpTHANCIMIITHHAPHAS pedepaTrBHas 6a3a HaHHEIX / kommanusa Thomson Reuters. — Pexxum nocryma:
TS 3apeructpup. noin3osateneit Uenl'Y. — TeKcT : 3IeKTpOHHBII.

4. Scopus : petdhepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexkxum mocryna: mis
3apeructpup. noib3osateneilt Yenl'Y. — TekcT : aieKTpOHHBII.
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5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qocTyma: ajsl 3aperiucTpup. Moab30BaTeneit
UYenlV. — TekcT : 211eKTPOHHBIIH.

6. ba3a nanusx PDF-2 (2006)

7. IIporpamMMHOe oOectieueHue sl paboThI ¢ pEHTTEHOTpaMMaMH, BXOJISIIEe B KOMIUIEKT PEHTTCHOBCKHUX TUPPAKTOMETPOB
Emma (GBC) u D8 Advance (Bruker)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOYJISA)

OcBOEHHE TUCIUILIMHBI OCYIICCTBIISIECTCS B YUeOHOW ayTUTOPHUHU TIEPBOTO KOPITyca, pacCYMTaHHON Ha 25 cryneHToB. Ecin
3aHSATHS BEAYTCS JUIA IOTOKA CTYIEHTOB, TO TUCIUILUIMHA BEJETCS B JIEKIMOHHON ayAUTOPUH MEPBOTO KOPITYyCa,
paccuutanHoit Ha 100 cTyIeHTOB.

Jlnist yCIemHOro 0CBOSHUSI IUCIUILTUHBI ayTUTOPHUS JOKHA OBITH 000pYyI0BaHA MYIbTUMEIUHHBIM KOMILIEKCOM U 3KPaHOM
JUISL IEMOHCTPALMY CAalIOBBIX NIPe3eHTalM.

Vcnionb3ytoTcs 2eKTPOHHBIN YUTANbHBIN 3211 HaygyHoU Oubnuorexu YenlVY (aynutopus 206) u yuebHas 1aboparopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckoi pusnku (ayauropust 222) Uit caMOCTOSTEIbHONH paboThI CTyIEHTA,
OCHAII[EHHBIE IEPCOHATBHBIMI KOMITBIOTEPaMH, MyIbTUMEIUIHHON anmapatypoi. B aymuropusix obecrieueH T0CTyI K
Pa3IUYHON CIPaBOYHOM JIUTEpAType, SHIUKIONEAUAM, OMOIHOTrpahMueCKUM U ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaLMOHHEIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nKy KOHASHCHPOBAHHOTO COCTOSIHUS UMEIOTCSI CIIEIMATM3UPOBAaHHbBIE Ta00paTOPHH PEHTTEHOCTPYKTYPHOTO
ananm3a Nel26 u LleHTp KOJUIEKTUBHOTO Mosb30oBaHUs «Haykoemkue texHosnorunm»126 B, 126 r:

Pentrenosckuil qudpaxromerp Emma GBC, pertrenoBckuii mopomkosslit qudpaxromerp Bruker DS Advance, mapoBsas
menbauna FRITSCH, suepro-aucnepcnoHHbiii peHTreHoBckuii criekrpomerp ARL QUANT’ X, KOMIIBIOTEPHI €
CIIeIMaTN3NPOBAHHBIM IPOTPaMMHBIM OOeCIIeYeHneM — 5 mIT.,

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MO Y JIS)

OcBoeHuE cosiepKaHus yaeOHOM TUCIMIUTNHEI «/]0TTOTHHUTEIBHBIE TTIaBbl PEHTTEHOCTPYKTYPHOTO aHAJIM3a
OCYIIECTBIISETCS Ha JEKINIX U B IIPOIIECCE CAMOCTOATEIIFHON yaeOHO NeITeTbHOCTH CTYACHTOB.

JleKIIMOHHBIE 3aHATHS 00ECIEYNBAIOT TEOPETUIECKOE U3yIeHHEe TUCIHUIITUHBI. OCHOBHBIMH METOJaMU OOYdEHHS SBIISIOTCS
MH(OPMAMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBII. Ha nekiusx u3naraercs OCHOBHOE COZIep KaHUE TeM IIPOTrPaMMBl,
MPOBOANTCS aHAIN3 OCHOBHBIX IMMOHATHH M PaCCMaTPHBAIOTCS IPUMEPEI.

JIeKIMOHHBINA MaTepHa SBIICTCS BaXXHBIM, HO HE €MHCTBEHHBIM JUIS YCBOCHHS yueOHOI qucimiuinabl. Ero 06g3aTensHO
HEOOX0AUMO JONOIHUTH MATEPUAIOM OCHOBHOH U OTIOTHUTENBHON TUTEPATYPHI 110 TEME.

Ba)kXHBIM MOMEHTOM TP W3y4SHUH JTFO00H AUCIUTUTHHEL SBISCTCS OPTaHU3AINsI CAMOCTOSATEIbHON paboThl. [1pu ocBoeHNH
MaTepuala He CIIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIPEeIeNICHNH, (hOPMYITNPOBOK
MOJIOKEHUH, ecli TpeboBaHus K Bam mpsiMo He yka3pIBaloT Ha 9T0. BriosHe 3 eKTUBHOM MOXKET 0Ka3aThCs MOMBITKA
HOHSTH CYTh SIBIICHHS, BEIPa0OTaTh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEP KaIIUiCI B PEKOMEHIOBAaHHON
nurepartype. Takxke peKOMEHAyeTCs] pABHOMEPHO PaCTIpeReNaTh Harpy3Ky CaMOCTOSTEIILHOTO OOYICHUS B TCUCHHE
ceMecTpa.

B cnyyae npuMeHeHus Tpy 00y4eHUH AUCIUILTHHEI DIEKTPOHHOTO 00Y4eHHsl, AUCTaHLIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIICHHE 00YJarOIINXCsI U TPEHOAaBATENsI OCYIIECTBISICTCS B PEKUME PEATFHOTO BPEMEHH (OHIIAHH-ICKITN
(BeOMHAPHI), YaTHI, BUICO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, hopymbl, dIeKTpOHHAS TTOYTA U JP.).

ITpu 0Oy4eHny UL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJIEKTPOHHOE 00y4eHHUE, TUCTaHIIMOHHBIC
00pazoBaTeNbHBIE TEXHOJIOTHH MPEIyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HHPOPMAIUX B JOCTYITHBIX JUIS HUX
topmax.

Peanu3anust qUCHUILUIMHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI (1anee
— 30, I0T) ocymiecTBnsieTcss Ha OCHOBaHHUU «[10JI0KEHNUS O pean3alii OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M IUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEKACHUH BhICIIEro 00pa3zoBanus «UenasOMHCKUN rocynapcTBEHHbIH
yHHBepcUTeT», «[100)KeHNs 0 TTopsiKe 3aueTa 00YIaOMIUMHUCS II0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTeNbHYIO AEATEIBHOCTD, YICOHBIX IIPEAMETOB, KypPCOB, AUCIUILIHH (MOIYIIeH), IPaKTHK, JOTOTHATEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(pOpMaIMmoHHO-00pa3oBaTenbHOi cpeasl PTBOY BO
«Uenl'Y». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, JIOT Moryr mpuMeHATh KOMIIOHCHTHI, HE BXOAAIINE B TIEPEUCHB AICKTPOHHON MH(DOPMATHOHHO-
00pa3oBaTeNbHON CPEIBL.
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10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIUJTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBOoCHUE [MUCHUIUIMHBI HHBAIUAAMH M JIAIAMHA C OTPAaHHMYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbSl OCYIICCTBISICTCS C
UCITOJIb30BAaHUEM CIICIHATIBHBIX TEXHHYECKHX CPEICTB M WH(POPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHIO HHBAIMIOB U JIMI C OIPaHMYCHHBIMH BO3MOXKHOCTSMH 310poBbst Yenl'V 1o
3anpocy oOyuaromierocss (MOOHMJIBbHBIE CIIELMAIbHBIE TEXHMYECKUE CPEACTBA Ui JIMI C HAapYLICHUSIMH 3pEHHS U C
HapYIICHUEM CIIyXa, ACCUCTUBHBIC HH)OPMALMOHHBIC TEXHOJIOTHH).

ITpu HEOOXOAMMOCTH Ul OOYUAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabodMX MecTax Uisi MPOBEICHUS NPAKTHUSCKHX HITH
Ja00paTOPHBIX 3aHATHI yCTaHABIMBAeTCs CIELMAIBHOE MpOrpaMMHOe obOecredeHne (IporpaMma pedeBOol HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIbI).

B y4eOHple ayauTopmm obecriednBaeTCs OCCHIPENSATCTBEHHBI JOCTYI Uil OOYYarolUXCsl C HMHBAJIUAHOCTBIO W C
OTPaHHYCHHBIMH BO3MOJYKHOCTSIMH 370pOBbsl. B KaKmoi aymuropuu, riae oOydaroTcsi MHBAJIHMABI M JIMLA C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbs, IPEIYyCMAaTPUBACTCSI COOTBETCTBYIOLIEE KOJMYECTBO MeECT JUIsi OOydarolMxcs C y4eToM
HapYIICHUI UX 3I0POBBSI.

st OCBOGHHMSI IMCUUIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHHYCHHBIMH BO3MOXKHOCTSMH 3[J0POBbSI IPEIOCTABISETCSI HOCTYI K
MEeYaTHbIM HCTOYHHKAM, MMEIOIMMCS B HaydHoi OuOinoreke Yenl'Y, ¢ MOMOIIBIO CrENUabHBIX TEXHUYECKUX CPEACTB;
JOCTYI C MOMOIIBIO CIEIHATBEHBIX TEXHHYSCKUX U HMPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 3MEeKTPOHHOTO TOKyMeHTa B (hoH e HayaHOH OnbnmnoTeku Yenl'Y wiu 31eKTpOHHO-ONOIMOTEUHBIX CHCTEMAX.
YueGHO-METOANUECKHE MaTepHaibl s OOYdJalomMXCsl M3 YHCIa WHBAIWAOB U JIMI C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI IIPEAOCTABIAIOTCS B (hOpMax, alaNTUPOBAHHBIX K OTPAHUYCHUSM MX 3/0POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
HHpOpMAIIUH.

Jnsi MHBaNWIOB U JIMI[ C OTPAaHHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WK
MOJIHOCTBIO OCYILECTBICHO C HCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTH.

IIpu npoBeAeHHH MPOMEKYTOYHON ATTECTAL[MH IO TUCHHUIUIMHE OOYJAIONMMCS C HHBAIUAHOCTBIO U C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JJOPOBBsSI 00CCICYMBACTCS 110 UX 3asBIICHUIO IIPEIOCTABICHHE B JOCTYHHOH (oOpMe B 3aBHCHMOCTH OT HX
MH/IMBHIYaIbHbIX OCOOCHHOCTEH HHCTPYKIHH O MOPSIKE MPOBEIACHHS NMPOMEXKYTOYHON aTTECTAIMH, OLECHOYHBIX CPEICTB M
BO3MOXKHOCTU OTBETOB Ha 3alaHHA (IHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mIpudTom bpaiins, ¢
HCIIOJIb30BAaHHEM YCIIYT aCCHCTCHTA, YCTHO).

[lpy mpoBeAeHUH TPOLEAYPHl OLCHUBAHUS PE3YIbTATOB OOYHEHHS MHBAJIMAOB M JIMI[ C OIPAHHMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBACTCSl HCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y nnum  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBSI3M C WX HHAMBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipy HEOOXOAMMOCTH HWHBAJIMIaM H JIUIAM C
OTpaHWYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI IIPEIOCTABIACTCS JIOMOJHUTENBFHOE BpeMsl Ul MOJTOTOBKHM OTBETa Ha 3aJaHWUs,
NpOLE/ypa OLICHUBAHUS PE3YJILTATOB 00YUEeHHS 110 JUCHHUILINHE MOXKET HPOBOJIMTHCS B HECKOJIBKO ITAIIOB.
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