MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU S POCCUMCKOM ®EJEPALINN
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEXKACHUE
BBICILIET0 00pa30BaHuUs
«TONBATTUHCKUIN TOCY1apCTBEHHBIA YHUBEPCUTET»

b1.B.JZ1B.09.02

(uHOeKc oucyuniumbl)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

Pentrenorpadus

(HaumeHo8aHUE OUCYUNTUHDBL)

0 HAIPaBJICHUIO MMOATOTOBKH
22.03.01 MarepuanoBeeHUe U TEXHOJOTMH MaTepHUaIOB

HaNpaBICHHOCTH (PO HIIb)
CoBpeMeHHBIE MaTepUalbl U TEXHOJIOTHH WX MTPOU3BOJICTBA

®opma o0ydeHus: OYHast
I'ox mabopa: 2020
O6mas TpynoemMkoctsb: 5 3E

Pacnpe}leﬂeﬂne YacoB JUCHUIIMHBI IO CeMECTpamM

Cemectp 5

dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansaTuit
Jlexrum 34 34
JlaGopaTopHble 50 50
IIpakTrnueckue
Pykosoacrtso: PI'P
ITpomMexyTouHas aTTecTanus 0,25 0,25
KonrakTHas padbota 84,25 84,25
CamocTosTenpHas pabora 95,75 95,75
KonTpoib
Hroro 180 180




Pabouyto nporpamMmy coctaBui(un):
Houent xadhenpsr HMuM, x.1.H. TroppkoB M.H.

(OondcHocmy, yueHnoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yuernoe 36anue, cmenetsb, Qamunusa HU.0.)

PenenszupoBanue pabouei mporpaMMbl TUCIHUTUIAHBIL:

X OTcyTCTBYET

Pentensenr

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas nporpamma aucuumiMHbl cocraBieHa Ha ocHoBaHun PI'OC BO u ywyeGHOro niana
HanpasieHnus noaroroBku 22.03.01 MarepuanoBeieHue U TEXHOJIOTHH MaTEPHAIOB

Cpoxk aeiicTBust padoueil mporpaMMsbl JMCHHUIIMHBI 10 «31» aBrycra 2024 r.

YTBEPXJIEHO

Ha 3aceganuu Ka(be)lpbl ((HaHOTCXHOJ'IOFI/II/I, MaTCpUAIIOBCACHUC U MCXaHUKaA»

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2019 r.).

JOKYMEHT NOAMNMCAH
ONEKTPOHHOW NOAMNUCHLIO

Ceptudukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapgeneu: CenusaHoB AnekcaHap Cepreesuy
[evictButeneH: ¢ 08.11.2022 go 08.11.2023




1. Ileab ocBOEHUS AMCHUILIMHBI

HCHL — HAYUYUTh CTYACHTOB CAMOCTOATCIIBHO aHAJIU3UPOBATH PCHTTCHOI'PAMMBI
MCTAJIJIOB M CIIJIaBOB.

3amaun:

1. JlaTh CBeZieHUST O OCHOBAX KpUCTAILIOTpaduu;

2. [Toka3aTh OCHOBHBIE METONBI aHAJM3a CTPYKTYP M CBOWCTB MaTepuana,
MIPUMEHSS PEHTTCHOBCKOE M3TyUCHUE;

3. Pa3o0paTh OCHOBHBIC METOJIbI PCHTTEHOBCKOTO aHAJIM3a TBEPJIBIX PACTBO-
POB;

4, HayuuTs onpenensaTh BHyTpEeHHHUE HANPSHKEHUS B METaJIaX;

5. HayauTh mpoBOANTh HHIUIIUPOBAHUE AUPPAKTOTPAMM U PEHTTEHOTPaMM

2. MecTo aucuuiuiuHbl (yuedHoro kypcea) B crpykrype OIIOII BO

JIMcuMIuIMHbBl M TPAKTUKKA, HA OCBOCHUU KOTOPBIX Oa3upyeTcs JaHHas JHUCIHU-
wiHa: Pusznka, Xumusa, Marepuanoseeniue 1 Maremaruka.

I[I/IC]_II/IHJ'II/IHBI N IIPAKTHUKHU, OIS KOTOPBIX OCBOCHHUC HaHHOﬁ JUCTTHITIIMHBI Heo0-
XO0AUMO KaK IIPCAMICCTBYIOLICC: HoBrie MaTcpuajibl 1 TCXHOJIOI'UH, TexHonorudyeckue
OCHOBBI CO3/JaHMsI HAHOMATCPHUAJIOB.



3. [lnanupyemble pe3ybTaThbl 00y4eHHs

®opmupyeMble U KOH-
TPOJHUPYyeMble KOMIIe-

NHauKaTOpbI 10CTHKEHUS
KOMIIETEHII Ui

IInanupyemMsble pe3yJbTaThl 00y4e-

TeHIUH (Kox ¥ HAMMEHOBaHUE) HUA
(Ko 1 HAUMEHOBAHME)
- CHOCO6HOCTB nc- 3H3.TI>: MCTOAbI MCCICIOBAaHUA,

MOJIb30BaTh B HC-
CJICTIOBAHMSIX W pPac-
JeTax 3HAHUS O Me-
TOJAaX  HUCCIEI0Ba-
HUS, aHaiW3a, Iua-
THOCTUKH W MOJe-
JIMPOBAHUS CBOWCTB
BEIIECTB (Marepua-
J0B), (pu3nyecKux u
XUMUYECKUX  TMpOo-
neccax, IpoTeKaro-
IMX B MaTepualiax
IpU UX TOJYYCHUH,
00paboTKe M MOJH-
¢bukanuun (I1TK-4)

aHanu3a, JIMAarHOCTUKU U MOJe-
JMPOBAHUSA  CBOMCTB

(MaTepuason)

BCIICCTB

YMeThb: IPAKTHYECKH OCYIECTB-

JATh HAy4YHBIC HCCIICIOBAHMS,
MIPUMEHSTh METO/BI COOpa U aHa-
U3 uHGOpPMAIIUK B 00JIaCTH HAYK

0 MaTcpuaiax

Bianers: COBpEMEHHBIMH  MH-
(OpMAaIIMOHHBIMU TEXHOJIOTHSIMU
IpU MPOBEJECHUU HAYYHBIX HC-
CJI€J0BaHUN, KOHKPETHBIMU ITPO-
IrPaMMHBIMH NPOAYKTAMH W HH-
(bOopMaIMOHHBIMU pecypcamMu

- TOTOBHOCTH BBI-
MOJIHATh KOMILUIEKC-
HbIE HWCCJICIOBAHMUS
U WCIBITAaHUS TIPU
M3YYCHUU MaTrepua-
JIOB W  U3JICIHH,
BKJIFOYAsl CTaHIapT-
Hble U cepTuduka-
IIMOHHBIC, TPOIIEC-
COB HX MPOU3BOI-
CTBa, OOpabOTKH W
Moudukammm (I1K-
5)

3HaTh: KOMILJIEKCHBIE HCCIIEI0Ba-
HUSl U UCHBITAaHUS TIPU U3YUEHHUU
MaTEepUajIoB U U3JEIHM, BKIIOYas
CTaHJIAPTHBIE U CepTUDUKALINOH-
HBIE, TIPOIIECCOB WX MPOU3BO/I-
CTBa, 00pabOTKM W MoAH]HUKa-
WM.

YMeTh: TOTOBHOCTBIO BBINIOJHATH
KOMIUICKCHEIC HCCIICIOBAHUS U
WCIIBITAaHUS TIPU W3YyYECHHHU MaTe-
pUajoB W H3ICIHWH, BKJIIOYAs
CTaHJapPTHBIC M CepTU(PHUKAIIMOH-
HbIE, MPOLIECCOB HX MPOU3BOJI-
CTBa, 00paboTKM W MoaupUKa-
197078

Bnagerh: TOTOBHOCTBIO BBIIOJI-
HATh KOMIUIEKCHBIE HCCIIEI0Ba-
HUSI ¥ UCIIBITAHUS TIPU U3YUYCHUU
MaTepUaJioB U U3JCIHH, BKIIOUas
CTaHJapTHBIE U CePTUPUKAIINOH-
HblE, MPOLIECCOB HX MPOU3BOJI-
cTBa, 00paboTKM u Moauduka-
IIUH.




- TOTOBHOCTb HC-
MOJb30BaTh TEXHU-
YEeCKHe cpeacTBa
U3MEpEeHUsT M KOH-
TpoOJiA,  HEOOXOJIHU-
Mble TIpH CTaHZIap-
TU3ALUU U CepTHPH-
Kallid MaTepuasoB U
nporeccax Ux Moiy-
YEeHUSI, UCIBITATENb-
HOTO U TIPOU3BO-
CTBEHHOTO  000pYy-
nosanus (ITK-14)

3HaTh. OCHOBBI TCOpUHU M IIpaK-
THKH OSKCIICPUMCHTA HCIIBITAHUA
MaTCpUAJIOB,

YMeTb: NpUMEHSATh HOPMAaTHB-
HbIe JIOKYMEHTHI B CBOeil 00ma-
ctH, o0pabaTbIBaTh, aHAIU3UPO-
BaTh U MPEJCTABISATH PE3YIBTATHI
WU3MEPEHUN;

Bnagers: MeTOOMYECKUMU OCHO-
BaMU CTaHAApTHU3alUU U TOJ-
TBEPKJICHUS COOTBETCTBHS.




4. CTpyKTYypa " coJep:KaHue TUCIUNIUHBI

HOCTh MaKCHUMYMOB

BimsiHue TeIioBbIX KoyieOaHu aTOMOB
Ha WHTEHCUBHOCTH PACCESHUS KPUCTAJI-
JTaMu

IIpuHUUIIBI TMHAMUYECKON TEOPUU pac-
cesiHUs

banabl ®opMbI TEKYLIETO
Mopnyas (pa3- | Bupg yueOHoii HaI/IMeHOBaHI\/‘Ie TeM 3aHATHH Cemectp | Ofbem, 1. HurepakTus, 1. KOHTPOJIA (HauMe-
nen) padoThI (yuedoHoii padoThI) BPC HOBaHHE OI[€EHOYHO-
r0 CpeacTBA)
1. Ocuosbl kpu- | JIek IIpocTpaHCTBEHHAs pellIeTKa, CUCTEMBI 5 8 8 JlaGopaTopHsbIe pa-
crawtorpaduu JIab TPAHCIILHUN 10 12 00TBI
Ip Kpucrannorpaduaeckue npoexum Bompocs! K 3a4eTy
Cp CumMMeTpHUst KpUCTAIIIOB 20
YpaBHEHHUs CTPYKTYPHOM KpUCTAJIIOIpa-
bun
2. Penrtrenosckue | JIek [Ipupoa peHTreHOBCKOTO N3TICUCHUS 5 8 8 JlabGopaTopHsbie pa-
CIIEKTPBI J1a0 TopMO3HOE U XapaKTepUCTUUECKOE U3ITY- 10 12 OOTBI
Ilp HeHHC Bomnpocs! k 3aueTy
Cp 3akoH Mo3mn 20
3. Paccesnue Jlex 3akoH ocNalbIeHUs U3TyYCHUS 5 6 8 JlabGopaTopHsbie pa-
PEHTTEHOBCKHX J1a6 JIMHEWHBI 1 MacCOBBIH KOAPUITHEHT 10 12 OOThI
piydeit kpuctamia- | IIp ocrabieHus Bonpocsl k 3a4eTy
Mu. OCHOBHBIE Cp OUIBTPHI 20
ypaBHEHUS U~ Kunemaruueckoe npubImKeHue pacces-
(bpaxiuu HUS
Bekrop nmudpakiiuy u BEKTOp paccestHUs
PaccesHre cBOOOHBIM 3JIEKTPOHOM
KorepeHTHOE paccesiHEe aTOMOM
4. Nurencusnocts | JIek HuTerpanbHas HHTEHCUBHOCTh 5 6 8 Jla6opaTopHble pa-
I/IHTep(bepeHuHOH— J1ao I/IHTeraJ'ILHaH MHTCHCHUBHOCTb OTpaXKe- 10 12 OOTBI
HbIX MAKCUMYMOB | [Ip HHsA OT NIOJMKpHCTALIA Bompocs! k 3a4dery
Cp Bnusane TIOIJIOIICHUS HAa NHTCHCHB- 20




Cxema pacyera HTOroBoro 6ajia

banabl ®DopMbI TEKYLIETO
Mopnyas (pa3- | Bupg yueOHoi HaI/IMeHOBaHI\/‘Ie TeM 3aHATHH Cemectp | O6nem, 1. HnTepaxTas, 1. KOHTPOJIA (HauMe-
nen) padoThI (yuedoHoii padoThI) BPC HOBaHHE OI[€EHOYHO-
r0 CpeacTBA)
HCpBI/I‘IHaH 1 BTOpHUYHAs SKCTUHKIUA
5. uddysuoe Jlex TemnoBoe auddysHoe paccesHue 5 6 8 JlaGopaTopHsbIe pa-
paccesnue penrre- | JIab Huddys3Hoe paccesHue TBEpIbIM PacTBO- 10 12 OOTBI
HOBCKHX JTyueH IIp poM Bompocsr k 3auery
Cp Paccesnue amopQHBIME BelIECTBAMU U 15,75
A KHUIOKOCTAMU 0’25
KOHTpOJH) Paccesnme oa MaJibiM yIjioM 100
Hroro:] 180 100

Texymmii pedTHHT (BCce 3aHATHS U IPOMEKYTOUHbIE TecThl) + Pe3ynbraT urorosoro Tecra u Bee aenurcs Ha 2 + bb (ecnu Bb npenycmotpensl)




5. O0pa3oBare/ibHbIC TEXHOJIOTHH

B HacrosimemM Kypce HCIONb3yITCs CIEeAYIoIHe 00pa3oBaTeIbHbIe TEXHOIO-
THH:

1. TexHONOTHS TpaAUIIMOHHOTO 00y4eHUs (TOTOKOBOE KOHCYJIbTUPOBAaHUE, Ca-
MOCTOsITeJIbHAs paboTa).

2. VlHTepakTUBHBIC TeXHOJIOTHU (JIEKIUS — Oecema, JabopaTopHbIE pabOTHI:
paboTa B MaJIbIX TPyIIIax)

3. TexHOJOTUY NUCTAHIIMOHHOTO OOYYCHHUS - NETaJbHOE IJIAHUPOBAHHE Jes-
TeIbHOCTH 00y4aemoro (IIOCTaHOBKA 3ajad, Ieied, pa3padoTka ydeOHBIX MaTepHa-
JIOB).

6. MeToauueckue YKa3zaHusd 110 OCBOCHUI0 TUCIHTNIIJIMHBI

[Ipu noarotoBke K 1a00PaTOPHBIM 3aHATUSAM CTYACHT JTOJKEH:

- U3YYUTh TEOPHUIO N0 T€ME J1a0OPATOPHOU PabOThI, UCIOJIb3YsI KOHCIEKT JIEK-
U 1/WIKM pEKOMEHIYEMYI0 TEXHUUECKYIO JIUTEPATypy;

- 03HAKOMUTBCS C METOJIMKOW BBITIOJIHEHUS PaOOTHI;

- O03HAaKOMHTBCSI C BOMNpOCaMH JUIsl MpopabOTKU K JiabopaTopHOW pabote u
ObITh TOTOBBIM OTBETUTh Ha HUX BO BpeMsl cOOECEIOBaHUS C MPENOAaBaTeIeM I10
UTOTaM BBITIOJIHEHHSI pa0OTHI.

JupakTudecKkrue eMHUIIbI, IPEAYyCMOTPEHHBIC padoyeil MporpaMMoi Ha caMo-
CTOSITEJIBHYIO IIPOPAOOTKY, JOJKHBI ObITh M3yYEHBI CTYAEHTaAMHU B XOJI€ CaMOCTOS-
TeJIbHOU paboThl. B X0/1€ caMOCTOATENbHON PA00ThI KaX bl CTyIEHT 00s3aH IPOYH-
TaTh OCHOBHYIO U II0 BO3MOKHOCTH JOIOJIHUTENBHYIO JINTEPATypy NO HU3y4aeMoOu
TeMe, JOMOJHUTh KOHCIEKThI JIEKIIMI HEJAOCTAIOIIUM MaTepuajoM, BBIMHCKAMU U3
PEKOMEHIOBaHHBIX NEPBOMCTOUYHUKOB. KOHCIIEKTUpOBaHNE HaubOsee CIOXKHbIE s
NOHMMAaHHUS TE€Mbl HEOOXOJUMO COUYETaTh C MOJTYYEHHEM IMUCbMEHHBIX, a MPHU BO3-
MO>KHOCTHU, U OYHBIX YCTHBIX KOHCYJIbTALUN MPENoIaBaTesl.

IIpy MOArOTOBKE K 3aHATUSAM, TEKYIIEMY KOHTPOJIO U NMPOMEXKYTOUYHOW aTTe-
CTallMu CTYAEHTBI MOTYT BOCIIOJIb30BaThCS AJNEKTPOHHOM Oubnnorekoit BY3a, nomy-
YUTHh JOCTYN K y4eOHO-METOAMYECKUM MaTepuaiaMm Kak Oubmuotexku BVY3a, Tak u

UHBIX 3JIEKTPOHHBIX OMOMMOTEUHBIX cucTeM. [Ipr HEOOXOAUMOCTH CTYAEHTHI MOTYT



B3STh JIUTEPATYypy Ha Kadeape min Ha aDOHEMEHTE BYy30BCKOM OMOIMOTEKU B Mevat-

HOM BHUJC, a TAKIKC BOCIIOJIB30BAThCA YMTAJIbHBIMU 3aJIaMHU.



7. O eHOYHBIE CPeACTBA
7.1. ITaciopT OLIEHOYHBIX CPEACTB

Cemectp

Koa koHTpo/IMpyemMoii KOMIIETEeH U
(WM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 Cpe/IcTBa

I1K-4

Tecmoeguvie 3a0anusi BT3 « Penmeenocpa-
Gusay Ne [ — 510
Jlabopamopuwsie pabomul
Bonpocul k 3auemy

ITK-5

Tecmoeguvie 3a0anusi BT3 « Penmeenocpa-
Gusay Ne [ — 510
Jlabopamopmwsie pabomul
Bonpocul k 3auemy

[1K-14

Tecmoesuvie 3a0anust BT3 « Penmeenoepa-
Gusay» Ne [ —510
Jlabopamopnvlie pabomul
Bonpocuwl k 3auemy

7.2. TunoBbie 3aJaHUsI WM MHBbIE MAaTePHUAJIbI, HEOOXOAUMBIE IJIS1 TEKY-
1Iero KOHTPOJIst

7.2.1. JlabopaTopHbie padoThI

JlabopaTopHnasi padora Nel «Kpucramiorpagpuyeckne HHIAEKChD)

dopma oTyeTa 1o JadboparopHoit padore Nel
— Lens

— IIporpamma paGoThI

— 3apanue Ha paboTy

— IlonydyeHHBbIE pE3YyNbTAThI
— BriBoaBI

JlaGopaTopHasi padora Ne2 «J/InHeliHbIe U YIJI0BbIe COOTHOLIEHHS B MIPOCTPAH-
CTBECHHOW peleTKn»

dopma oTveTa mo J1ad6opaTopHoil padote No2
— Lens

— IIporpamma paGoThI

— 3aznanue Ha paboTy

— Tlony4yeHHbIe pe3yabTaTHI
— BriBogsl

JlabopaTopHnasi padora Ne3 «IIpocTbie (popMBI KPHCTAILIOBY»

dopma oTyeTa 1o JadboparopHoi padore Ne3
— llens

— IIporpamma paboTsl
— 3anganue Ha paboTy
— IlonydeHHbIe pe3ylbTaThl



— BriBogsl

JlaGoparopnasi pabora Ne4 «TouedHnble rpynnbl CAMMETPHH)
dopma oT4eTa o Jad6opaTopHoil padore Ne4

— llens

— Ilporpamma paboThI

— 3ajanue Ha paboTy

— IlonydyeHHBIE PE3YNBTATHI

— BriBogsl

JlabopatopHas pabora NeS «Kpucraniorpadpuyeckue npoexkuumn»
dopma oTyeTa 1o JabopaTropHou padore NeS

— Lens

— [Iporpamma pa®oTsl

— 3ananue Ha paboTy

— IlonydyeHHBIE pPE3YNBTATHI

— BriBognl

JlabGopaTopHasi padora Ne6 «PeHTreHOBCKHUIl TUPPaKTOMETP.»
dopma oT4yeTa 1o JaboparopHoit padore Neb

— Lens

— Tlporpamma paboThI

— 3apanue Ha paboTy

— IlonydyeHHBbIE pE3YyNbTAThI

— BriBoaBI

JlaGopaTopHas pabora Ne7 «OnpenesjieHne HHTErpaJdbHOIl HHTEHCUBHOCTH JIU-
HUID)
dopma oT4eTa Mo J1a00paTopHOii padore Ne7

— Lens

— Tlporpamma paboThI

— 3anaHue Ha paboTy

— IlonydyeHHBbIE pE3yNbTAThI

— BriBogsl

JlabopaTopHasi padora Ne§ « MHAMUMpPOBaHUE PEHTIEHOTPAMM))
dopma oTyeTa 1o JaboparopHoit padore Ne§

— llens

— Tlporpamma paGoThI

— 3ananue Ha paboTy

— IlonydyeHHBbIE pE3YNBTATHI

— BrpIBOAEBI



JlaGopaTopHuasi padora Ne9 «IIpenu3noHHOe U3MepeHne Mepuoa KPpUucTainde-
CKOH pelueTKm»
dopma oT4eTa Mo J1a00paTopHOil padoTre Ne9

Llenb

[Iporpamma paboThI
3ananue Ha paboTy
[Tony4yeHHBIC pe3yabTAThHI
BriBo1bI

JlaboparopHast pab6ora Nel0 «Onpenesnenne MaKpOHANPSKeHU»
®opma oTyera o JadoparopHoi padore Nell

Lens

[Tporpamma paboThl
3aganue Ha paboTy
[lomy4yeHHBIE pE3YABTATHI
BriBo bl

JlaGopaTopHuasi padora Nell «Onpenenenue pas3mMepoB 00J1acTeil KOTepeHTHOTO
paccestHUSI»
dopma oTveTa mo JadopaTopHoii padore Nell

Llenn
[Iporpamma paboThI

3ananue Ha paboTy
[Tony4yeHHbIE pe3yabTAThHI
BriBO1BI

TpeOdoBanus k opopMiIeHUI0
Otuyet no nadoparopHoii padbote opopmisiercss B coorBeTcTBUE ¢ ['OCT 7.32-

2001 Ha TEXHUYECKYIO TOKYMEHTAIHUIO.

IIpoueaypa oueHuBaHus
[To pesynbraram 1abopaTopHO pabOTHl OGOPMITSIETCS OTUET, MPEABSIBIISETCS

MPEMNo/IaBaTelt0 Ha MPOBEPKY, MOCJEe yCTPAHEHUU 3aMeYaHUil MPOBOJUTCS YCTHAs
3aImuTa paboThI.

Kpurepum ouenkmu:

MaxkcuMyM 3a 3aaanue 6 0ayuIoB, U3 HUX:

OPUCYTCTBHE HA 3aHATUU - 1 Oai,

BBINIOJIHEHUE AKCIIEPUMEHTANIbHOM YacTu - 1 Oa,

oT4eT 0(pOpMJIEH, HO C HEOOJIBIIUMU HETOYHOCTSAMU - | Oas,

npaBUIbHO 0(OPMIIEHHBIN OTUET - 2 Oaia,

OTBETHI Ha BOIIPOCHI [0 3aIIUTE AAHBI C HEOOJBIIMMH HETOUYHOCTIMH - 1 Oa,
JlaHbl BEPHBIE OTBETHI Ha BOMPOCHI IO 3amuTe - 2 Oasia.



7.3. OueHo4YHbIE CpPeACTBA AJSI MPOMEKYTOYHOH AaTTECTAMU MO MTOramM
OCBOCHHUSI TUCHHUILIMHBI

7.3.1. Bonipochbl K NIPOMEKYTOYHOM ATTECTALMH

Cemectp 5

Z
=
~
=

Borpocs! k 3auery

HpOCTpaHCTBeHHaﬂ peuIicTKa, CUCTCMBI TpaHCJIHHI/Iﬁ

Kpucramnorpadguieckue npoeKinuu

CuMMeTpurs KpUCTAIIIOB

VYpaBHEHUs CTPYKTYPHOI KpUcTaiuorpaduu

[Ipupoa peHTT€HOBCKUX JTy4dei.

HX cekTpsl.

[lornomenne peHTTeHOBCKUX JTyYEH.

OCHOBBI PEHTI'€HOBCKOM Y-T1€(PEKTO-CKOMHH.

© N OE WN

[Ipumenenue sddexra HOTOIIEKTPUUECKOTO MOTJIOUIEHUS ISl PEeru-
CTpaly PEHTI€HOBCKUX JIy4Eil.

10. I[GTGKTOPBI PCHTICHOBCKOI'O U3JIYUCHUA.

11. | Paccesinue cBOOOHBIM AJIEKTPOHOM.

12. | KorepeHnTHoe paccessHre aTOMOM (aToMHast (DYHKITUS pacCesTHU ).

13. | PaccesiHue peHTT€HOBCKUX JIydel KpHCTAZIaMU Majoro pamepa.

14. | Ces3b pa3zmepa u GpopMbl y371a 00paTHOM pPEIIETKH ¢ pazMepoM U (op-
MOUW KpHUCTAJLIA.

15. | PaccesHue HENPUMHUTUBHON >3JE€MEHTApHOW SYEHKOU (CTPYKTypHas
aMILTUTYQ).

16. | MaTerpanbHasi ”HTEHCUBHOCTD.

17. | UaTerpanbHas MHTEHCUBHOCTh OTPAXEHUS OT MOJUKPHUCTAILIIA.

18. Bnusnaue IorJjIomecHusI Ha THTCHCUBHOCTb MAKCHUMYMOB.

19. | IlpuHUMIBI AUHAMUYECKON TEOPUU pacCesiHUS (ONTUYECKas TEOpHs).

20. | I[lepBuyHas U BTOpUYHAS SKCTHUHKIIHS.

21. | TenoBoe auddy3HOE paccesHue.

22. | IuddysHoe paccessHue TBEPABIM PACTBOPOM.

23. | Paccesnue aMop¢HBIMU BEIIECTBAMH U KUJIKOCTSIMH.

24. | PaccesHue 1o/1 MJIBIM YTJIOM.




7.3.2. Kputepuu 1 HOpMbI OLIEHKH

dopma nposeje-

HHA
Cemectp . Kputepuu u HOpMBI OLEHKHU
MPOMEKYTOYHOI
aTTecTaliu
5 3auer (1o HaKOMH- «3a4TCHOY 0-39 GamnoB

TEJIbHOMY PEHTHHTY)

«HE 3a4TCHO»

39-100 GamnoB




8. YueOHO-MeTOAMUYEeCKOEe M MHPOPMALIMOHHOE O0ecnedeHue TUCIUIIIMHBI

8.1. O6s3aTenibHAs IMTEPATYypa

Tun (yueOHUK,
y4eOHoe 1oco-

KoanuecTBOo B
Hay4YHOU On0-

Ne One, yueOHoO-
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus Juorexe /
n/n METOoaNYecKoe
nocobie, npak- HaumenoBanue
’ IBC
THKYM, JIp.)
Penrrenorpadus. KauecTBeHHbII peHTreHODa30BbIN
aHanu3 : yuebnoe nocoo6ue / JI. H. Monuna. — Tro-
MeHb : TromI'V, 2016. — 120 ¢. — ISBN 978-5-400-
1 | JI. H. MonuHa 01316-4. — Texkcr : anmekTpoHHbIH // JIaHb : 31ek- Y4ebHoe mocobue 2016 ObC "Jlanp"
TPOHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/110120
ABTOMaTH3alN KOHTPOJISI U3/I€JIUIA HA OCHOBE PEHT-
reHorpaduu : MoHorpadus / M. B. Oeukun, B. H.
[IepcroburoBa. — OpendOypr : OI'Y, 2017. — 136
M.B.O B. H. ’ "
2 | Henoropm ¢. — ISBN 978-5-7410-1990-0. — Teker : aiek- Moorpacus 2017 9BC "Jlanb
epcToOuTOBA N
TPOHHBIN // JIaHb : 37eKTpOHHO-0MOIMOTeUHAs CH-
crema. — URL: https://e.lanbook.com/book/110647
8.2. JlonosiHUTEJIbHAS JINTEPATYPa
Tun (yueounr, KosimuecTBo B
yueOHoe 1moco- N
HAy4HOI 0n0-
Ne Ome, yueOHoO-
ABTOpPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) Ion w3nanust Juorexe /
n/n MeTOAN4YeCcKoe
nocobHe, npaK- HaumeHoBaHue
’ 9BC
THKYM, JPp.)
1 | H. B. [lepenomoBa, M. Kpucramnodusuka [ DneKTpoHHBIH pecypc] : coop- COopHHUK 3a/1a4 ¢ 2013 ObC "Jlansp"



https://e.lanbook.com/book/110120
https://e.lanbook.com/book/110647

Tun (y4eOHuK,
yuyeOHoe 1moco-

KoanuecTBOo B
Hay4YHOU On0-

Ne Oue, yueOHO-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus Juorexe /
n/n MeTOAnYecKoe
H0COBIe. IIDAK HaumenoBanmue
» 1P 3BC
THUKYM, JIp.)
M. TarueBa HUK 3a1a4 ¢ pemenusmu / H. B. Tlepenomosa, M. M. pelIeHUAMU

Taruesa ; mox pen. 1O. H. [Tapxomenko. - 6-¢ u3.,

nepepab. u gom. - Mocksa : MUCuC, 2013. - 408 c. :

wi. - ISBN 978-5-87623-701-9.




8.3. Ilepeuenb npodeccHOHANBHBIX 0a3 JAHHBIX M HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM

e Www.biomagres.com/content - apxuB crareld xKypHaida BioMagnetic
Research and Technology, mocBsIIIEHHOTO HAHOTEXHOJIOTHUSIM.

e http://thescipub.com/journals/ajnt - penen3upyemsrii xypHan American
Journal of Nanotechnology my0nukyer pe3ynbTarsl UCCIIeIOBaHUN B 00J1aCTH Ma-
TEPUH HA aTOMHOM M MOJICKYJISIPHOM YPOBHE.

e http://www.mammp-journal.com - peneH3upyembiii KypHan Mechanics
of Advanced Materials and Modern Processes myOnuKyeT pe3yabTaThl HCCIIEI0Ba-
HUI B 00J1aCTH MEXaHUKH COBPEMEHHBIX MaT€pPHAJIOB, OCOOBII aKIEHT JeIaeTcs Ha
GU3MKy U MEXaHUKy JeQOpMalnu, MOBPEKICHUS M PA3pYyIICHUS B MPOU3BO/I-
CTBEHHBIX MPOIIECCaX.

e http://www.immijournal.com - penensupyemslii xypHan Integrating
Materials and Manufacturing Innovation myGauKkyeT pe3yiabTaThl UCCIEIOBAHUN B
00J1aCTH OTKPBITHUS, PAa3BUTHUS U IPUMEHEHHSI MAaTEPUAIOB C IS0 MTPAKTHIECKO-
IO UCTOJIb30BaHUS B IPOU3BOJCTBE.

e WebofScience[DnexkTpoHHBINA pecypc]| : MyIbTUAUCIUIUIMHAPHAS pede-

paruBHas Oa3a nanHbIX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum Jo-
cryna : apps.webofknowledge.com. — 3aru. ¢ skpana. — f3. pyc., aHrII.
e Scopus[DnekTpoHHbIli pecypc] : pedepatuBHas ©O0a3za JaHHBIX. —

Netherlands: Elsevier, 2004— . — Pexxum gocTyma : SCOPUS.COM. — 3arj. ¢ SKpaHa.
— A3. pyc., aHrm.

o Elibrary[OnexkTpoHHbIil pecypc]| : HayyHas JIEKTpOHHAas OMOIMOTEeKa. —
Mockga : HOB, 2000— . — Pexwum moctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3.
pyc., aHIJL.

e SpringerLink[OnekTponnsiii  pecypc] :  [0a3a  gaHHBIX].  —
Switzerland: SpringerNature, 1842— . — Pexxum moctyma : link.springer.com. —
3ari. ¢ aKpaHa. — 3. aHrI.

e ScienceDirect[nekTpoHHBIN pecypc| : KOJUIEKIUS AJIEKTPOHHBIX KHUT
usnareiabcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum mpoctyma
. sciencedirect.com. — 3aru. ¢ 3kpaHa. — SI3. aHIJL.

e Cambridgeuniversitypress[D1eKTpOHHBIN pecypc] : KypHaJibl U3AaTellb-
ctBa. — Cambridge: Cambridgeuniversitypress, 2018- . — Pexwum ngoctyma
: cambridge.org. — 3ari. ¢ skpaHa. — S3. aHrII.

o NEICON[3nexTponnbslii pecypc] : 3aeKkTpoHHas WHPOpMAIUS : apXuB
Hay4dHbIX XKypHaioB. — Mockea : HOUKOH, 2002- . — Pexum 1octymna
: neicon.ru/resources/archive. — 3ari. ¢ skpana. — fI3. pyc., aHriI.

8.4. Ilepevyenb NMPOrpaMMHOro odecrnevyeHmst

Ne HanmenoBanmue IO PerBHIHTEI Alrosopa
n/n (naTa, HOMep, CPOK JAelCTBHA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JENCTBUS — OECCPOUHO;



applewebdata://B6DA5BF4-C68D-427D-B40B-AEC46D328242/Downloads/www.biomagres.com/content  
http://thescipub.com/journals/ajnt
http://www.mammp-journal.com/
http://www.immijournal.com/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

Ne

Haumenosanmue I1O

PexBu3MTHI 10T0BOpa

n/n (nata, HOMep, CPOK ACHCTBHUA)
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JeiicTBUS — 6eCCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JeicTBUS - OECCPOUHO;
Office Standart 2016 Russian
KOHTpakT Ne 727 ot 20.07.2016, cpok neu-
CTBUS — OECCPOYHO;
3 | Mirapolis Human Capital Management moroBop Ne 42/02/22 - K or

02.02.2022 o 31.08.2022

8.5. Onmcanue MarepHaILHO-TEXHHUYECKON 0a3bl, HEOOXOAUMON IJIs
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpPoLecca Mo AMCIUIIHHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl NPOBEAeHUS NMPAKTHYe-
. IlepeyeHb 0CHOBHOTO 000pYy/0BaAHMA
n/m | CKUX M JIa00OPAaTOPHBIX 3aHATHI, MOMellle-
HMI 1JI51 CAMOCTOAATEJIbHOM padoThI 00y-
YAKIIHUXCH (HOMep ayAMTOPHH)
Komnbrotepnsiii kinacc. YueOHas ayautopus | CTOIbl yUeHUUECKHE IBYXMECTHbBIE , CTO-
JUTSL IPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIIA. | JIBI yYYEHHYECKHE, CTOJ KOMIBIOTEpPHBIH,
VYuebHasg ayauropus JUIs HpOBENEHUs 3aHsA- | cToyl  mpenoaaBatensckuif, IIK ,mocka
TUH CEMUHApCKOro TUma. YueOHas ayAuTO- | TPEXCEKLIMOHHAs ayauTopHas (MesoBas),
pus U NPOBENCHMs J1a0OpaTOPHBIX paloT. | CTyl  NpenojaBaTelbCKHi,  MPOEKTOp
1 VYyeOHast ayauTOpHsi JUIsl KypCOBOTO INPOEK- | MyJIbTUMENUUHBIN ,9KpaH Ui MPOEKTOpa,
TUPOBaHMs (BBIMOJIHEHUS] KYPCOBBIX paboT). | TyMOa BbIKaTHas
VYueOHass ayauTopHs ISl IPOBEACHUS TPYI-
MOBBIX M WHAMBHUIYaJIbHBIX KOHCYJIbTALIUI
VYueOHas ayauTopusi IUIS TPOBENEHUS 3aHs-
TUH TEKYIIEro KOHTPOJS U MPOMEXYTOUHOMH
arrectanuu. E-214
JIaGoparopus «MeTtamiorpadus». Cron mpenojaBaTeiabCKHid, CTON bl yYEHHU-
VYyeOHast ay1uTopus A IpOBEJACHUS 1abo- | YeCKHE JIByXMECTHbIE, CTYNbs, JOCKa
2 | patopHbix padot.E-203 ayauTopHas (MelloBas, TpexcTBopdyaras),
CTOJIBI J1aOOpaTOpHBIE, MHUKPOCKOIIBI Me-
Tajsiorpapuueckue.
JlabopaTopus "TepmooOpaboTka MaTepua- CTonBl yYCHHUECKHE JTBYXMECTHBIE , CTY-
70B" YyeOHas ayAUuTOpHs JUIsl IPOBEACHUS Jbsl YYEHHUYECKHE , JOCKa ayIUTOpHas
3 | maboparopubIx padot.E-105 (MemoBasi), MKadwl YIS YISOHBIX TTOCO-
Ouit, crosibl JabOpaTOpPHBIE, MUKPOCKOI
MeTauIOrpaGUIeCKUi, IUT CHIIOBON
4 [Tomemienne s camocTosTenbHONH paboThl | CTONABI yYEHHYECKHe, CTYNbsS y4YeHHYe-
obyqaromuxcs -401 ckue, 1K c Beixonom B cetb HTEpHET
[Tomemienne s camocTosiTeNnbHOW paboThl | CTONBI-MAPTHI IBYXMECTHBIE, CTYIIbs, CTO
obyuaroruxcs J1-409 MPENoIaBaTeIbCKUii-, CTYyJ TIperojaBa-
5 TENbCKUN, TepeiBWKHAA JIOCKA, HKpaH,
IpOLECCOpP, IMPOEKTOP, KOMIIBIOTEPHBIE

CTOJIbI, KOMIIBIOTCPHI IJII CTYACHTOB C BbI-

18




n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOpPuii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs PaKTH4e-
CKHX 1 JIAa00paTOPHBIX 3aHATHIA, OMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

XOJOM B CE€Tb MHTCPHET, KOMIIBIOTEP IIPEC-
nogaBaTcisd.
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