MWHVCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS
POCCUNCKOU ®EJIEPALINA
@enepalibHOE TOCY IAPCTBEHHOE OFOKETHOE 00pa30BaTENIbHOE
YUPCIKIACHHUC
BBICHICTO O6paBOBaHI/I$I
«BopoHexCcKuil rocy 1apCTBEHHBIM TEXHUUIESCKUN YHUBEPCUTET)

i
PaccmoTpena u yTBepxaeHa Y IBE '/3 JATO
Ha 3aCeaHuy YYEHOr0 COBETa W
(axymnsreTa oT

Hexang O®PTD /) B.A. HeGonscun

17 ceHTsA6ps 202 1.

nporoxon Ne 1 _ 3l aprycra 2021 .

PABOYAS ITIPOTPAMMA IMMPAKTUKHA

«IIpenaumioMnas mpaKTUKa)

Hanpagienne noarorosku 16.03.01 Texuuueckas dhusnka

Ipoduas Ousmueckast IEKTPOHUKA

Kpanudukanus BpinyckHuka GakaraBp
HopmatuBHbiit nepuoa o0yuenus 4 rona
®opma o0yueHust ouHas

I'ox Hayana noarorosku 2021

ABTOp porpamMmel /%

W.o. 3aBemyromero xadenpoit /@

DOu3nuKu TBEPAOTO TECJIa
7x

Pyxosogurens OITOIT Arrzie,  [SIauenxo JLAL/
P

—

/KocTtrouenko A.B./

/Kanmuauu 10.E./

Boponex 2021



1. OEJIN U 3AJAYU TIPAKTUKH

1.1 Henu npakTUKH

CucremaTu3zanusi, paclIMpeHUE U 3aKperieHue MPOoPeCCHOHANbHBIX 3HAHUNA U
HAaBBIKOB UCIIOJIb30BaHUS AHAJIMTHYECKOTO, Hay4HO-UCCJIEI0BATENBCKOTO,
TEXHOJIOTUYECKOTO  O0OpYJOBaHUS, METOAUYECKOW U  HAYyYHO-TEXHUYECKOU
JOKyMEHTalluu 1 cOopa JaHHBIX M 00pabOTKM  pe3yJbTaTOB  HAy4dHO-
UCCJIEI0BATENbCKON JEATENBbHOCTH MPU TMOJITOTOBKE K BBINOJHEHUIO BBITYCKHOM
KBIM(PUKALMOHHON pabOTHI.

1.2 3apaum npoxokaeHUs1 NPAKTHKHU

- U3y4YEHHE JIUTEPATYPHBIX HCTOUHUKOB IO pa3zpadaThiBa€MON TEME € LENbIO UX
UCIIOJIb30BaHUS IPY BBINOJIHEHUH BBITYCKHON KBaM(UKALIMOHHON padOThI;

- aHamu3, cUCTeMaTH3alus U 000OIIeHHe HayYHO-TEXHUUYECKON MH(pOopManuu
10 TeME BBIITYCKHON KBATM(PUKAIIMOHHON pabOTHI;

- U3y4YEHUE METOJIMK IPOBEIECHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUM;

- UW3y4Y€HUE TMpaBWI JKCIUTyaTallid  HAy4YHO-HCCIEIOBATEIbCKOTO U
U3MEPUTEIBLHOT0 O000PYJIOBaHUs, HMCIHOJIb3YEMOrO0 MpPU BBIITOJIHEHHH BBITYCKHOU
KBIM(PHUKALHMOHHOMN pabOThI;

- BBITIOJIHEHHE SKCIIEPUMEHTAIIBHBIX UCCIICIOBAaHUM;

- U3y4YEHUE METO/IOB aHaIu3a U 00Pa0OTKHU IKCIIEPUMEHTANbHBIX JAHHBIX;

- IPOBEACHUE PACYETOB M aHAJIW3a MOJYUYECHHBIX SKCIIEPUMEHTAIIbHBIX JIaHHBIX;

- HallMCaHue OTYeTa.

2. XAPAKTEPUCTHUKA ITPAKTUKH

By npakTUKu — npou3BOACTBEHHAS

Tun npakTvky — npeAANIIOMHAs

®opma npoBeICHUS TPAKTUKU — JUCKPETHAS

Cnoco0 nmpoBeieHUs MPAKTUKKU — CTallMOHApHAas!, BbIC3IHAS.

CranmonapHasi TpakTHKa MPOBOAUTCS B MNPOPUIBHBIX OpraHU3aIusX,
pacrnoJioKeHHOW Ha TeppUuTopur r. BopoHexa.

Brie3gnass mpakTHKa MPOBOJUTCS B MeCTaX TMPOBEACHUS IPAKTHUK,
pacIojoKeHHBIX BHE T. BopoHexa.

Crioco6 mpoBeieHUs MPAKTUKU OMPEACNISICTCS WHIUBUAYAIBHO U1l KaXXI0TO
CTYJIEHTa U YKa3bIBAE€TCS B PUKA3€ HA MPAKTUKY.

MecTo mpoBeleHUs TPAKTHUKH — TEPEUYeHb OOBEKTOB JUISI TMPOXOXKICHUS
MPAKTUKHA yCTAHABIMBAETCA HA OCHOBE THUIOBBIX JIBYCTOPOHHHUX JIOTOBOPOB MEKIY
npeanpustusamu (opranuzamnusmu) u BY3om unu BY3.

3. MECTO ITPAKTHUKHA B CTPYKTYPE OIIOII
[Ipaktuka «lIpenauniomMHas IPaKTUKa» OTHOCUTCA K BapUaTUBHOW 4YacTH
6si0ka b.2 yueOHoro miana.



4. IHHEPEYEHD INTAHUPYEMBIX PE3YJBbBTATOB OBYUYEHUA 11PN
MPOXOKJIAEHUU TPAKTUKHU, COOTHECEHHBIX C
IINTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUS
OBPA3OBATEJILHOI MTPOT'PAMMBI

[Ipouecc npoxoxaeHus npaktuku «IIpegaumniomuas nmpakTrukay HampaBieH Ha
dbopMHpoOBaHUE CIEAYIOIIUX KOMIETEHIUMI:

VYK-1 — CnocobeH ocyHecTBIsTh MOUCK, KPUTHUYECKUN aHalIW3 M CHHTE3
uH(OpMaIH, MPUMEHSITh CUCTEMHBIN MOAXO0/ JIsl PEIICHUs MOCTAaBIEHHBIX 3a/1ay;

[IK-2 — CnocoOGHOCTh apryMEHTHPOBAHO BBIOMPATh M pPEAM30BBIBATH Ha
npakTuke 3G PEKTUBHYIO METOAUKY IKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS TapaMETPOB
U XapaKTEePUCTHK MaTepuajoB, NPHOOPOB, CXeM M YCTPOUCTB (U3HUECKOU
AJIEKTPOHUKH PA3IMYHOTO (HYHKIIMOHATHFHOTO HA3HAYEHUS;

[IK-3 — T0oTOBHOCTH aHAIU3UPOBATH U CHUCTEMATU3UPOBATH PE3YJIBTATHI
UCCJIEIOBAaHNUI, TOTOBUTh W NPEACTaBIIATh MaTepuaibl B BHUJIE HAYyYHBIX OTYETOB,
nyOJIMKalUi, Mpe3eHTalnui

Koa xomnereHuu Pe3yabTaThl 00y4yeHus1, XapaKkTepu3ywue
¢OpMHUPOBAHHOCTH KOMIIETCHIMHU
YK-1 3HaTh OCHOBBI Ipoliecca IMOMCKa, 00paOOTKU, aHajau3a U

CUCTeMaTH3allM1 HaYYHO-TEXHUYECKON MH(pOopMaluu
yYMETb OPraHU30BaTh MOUCK, 00pabOTKY, aHAIIU3 U
CUCTEMaTH3aINI0 HAYYHO-TEXHUYECKON MHPOPMAIIHH TT0
HAIPABJICHUIO UCCIICTOBAHMUSI

BJIQJIETh TEXHOJIOTUSIMU TTOMCKA, 00pabOTKH, aHATU3a U
CUCTEMAaTHU3aIMHA HAYIHO-TEXHUICCKON MH(POpMAINH
ITK-2 3HATh 00JIACTh MPUMEHEHUS U (PU3UICCKHIE OCHOBBI
METOJIOB UCCIIEIOBAHUSI MATEPUAJIOB U IIPOIIECCOB B
00J1aCTH (PU3NUECKON INEKTPOHUKHU

YMETh BBITIOJIHATh U3MEPEHUSI CTPYKTYPHBIX U
GyHKIMOHATHHBIX TAPAMETPOB 0OBEKTOB TEXHUYECKON
(GU3HUKHN C UCTIOJIH30BAaHUEM COBPEMEHHBIX aHATUTHYECKHIX
CPEJICTB TEXHUYECKON (hU3HKHU

BJIAJICTh HABBIKAMU MTPOBEICHHMSI SKCTICPUMEHTATBHBIX
UCCJIEIOBAHUI 00BEKTOB TEXHUYECKOU (PU3UKH

ITK-3 3HATh CIIOCOOBI MTPEJICTABIICHUSI PE3YJIbTATOB UCCIIEOBAHUM
YMETh aHAIM3UPOBATh M CHCTEMAaTH3UPOBATh PE3YJIbTaThI
MCCIICIOBAHUM B 00JIACTH TEXHUUECKON (DHU3UKH

BJIAJICTh HABBIKAMU TIPEACTABJICHUSI PE3YJIbTATOB HAYUHBIX
WCCIIEIOBAaHUN B BUJE MTPE3EHTALIMN, OTYETOB U

Ty OJIMKAITHHA




5. OBBEM IIPAKTUKH
OOmuit 00beM NPAKTHKU COCTAaBISIET 6 3.€., € MPOJOKUTEIBHOCTh — 4

HEJIETIN.
dopma NpOMEKYTOYHOM aTTECTALMN: 3aYET C OLICHKOM.

6. COIEPKAHUE ITPAKTUKHU

6.1 Conepxxanue pa3iesioB NPAKTHUKH U pacipeesieHHe TPYA0eMKOCTH
1o Tanam

iﬁ[ HaunmenoBanue 3tana Copneprxanue JTamna TpynoemkocTs, yac
1 IToarotoButensHBIN |[IpoBencHMe coOOpaHUs IO OPTAHU3AIMH TPAKTUKUA. 3HAKOMCTBO C
aTan LeJIMU, 3a/1a9aMi, TPeOOBaHUSAMH K MIPAaKTHKE U (PopMOit 2
otyeTHocTH. Pactipenenenue 3anannil. UHCTpyKTax 1o oxpaHe
TpyJia ¥ IOKapHOH 0€30MacHOCTH
2 3HAKOMCTBO C N3yueHne opraHu3alluOHHON CTPYKTYphI IPEATIPUATHUS
BeLyLIEN (opranmzanun). MzyueHne HOpMaTHBHO-TEXHUUECKOM 10
opraHu3anueil JOKYMEHTAIINH.
3 | IIpaktuueckas paGoTa |BeimonHeHne HHAMBUIYAIBHBIX 3aaaHuil. COOp IPaKTHYECKOTO 182
MaTepHaa.
4 IMoxroroBka otuera |OOpabOTKa MaTEPUAIOB MPAKTHKH, 000D U CTPYKTYPHPOBAHUE
MaTepHaa JUIsl paCKpPBITUS COOTBETCTBYIOIIUX TEM I OTUETA. 20
Odopmienne oruera. [IpenocTaBieHre oT4eTa pyKOBOJUTEINIO.
5 3amuTa oT4yeTa 3aueT ¢ OlEeHKOM 2
Hroro 216

6.2 IlpuMepHBIii IepeyeHb HHAUBUAYAJBHBIX 3aaHUil 115
00y4aIoNIUXCSs, BLIMOJHAEMBIX B EPHO/ MPAKTHKH

- Guznueckue cBoricTBa HaHOKOMMO3UTOB COxC001-x

- [Tonyuenue u TUAIEKTPUICCKHUE CBONMCTBA HAHOKOMITO3UTA Ha OCHOBE
TETPaxXJOPIHUHKATA PYOUIHS M IIOPUCTBIX JUIICKTPUUCCKUX MATPHI

- CTpyKTypHBIE OCOOEHHOCTH M DJJIEKTPUUYECKHE CBOMCTBA MHOT'OCIOMHOMU
cuctembl [(CoFeB-Si0O,)/C]n.

- Biiusinne cyOCTpyKTYphl HA MEXaHUYECKHUE CBOMCTBA MJICHOK HUOOATa TUTHUS

- DIIEKTPUYECKHE CBOMCTBA MHOTOCIOWHBIX TuIeHOK 1N203/Si10:

- OOpaTHBIN MAarHUTORJIEKTPUIECKUHN IP(HEKT B ABYXCIOWHBIX KOMIO3UTaX Ha
ocHoBe MaruutocTpukTopa Mn0,4Zn0,6Fe204 u nwezosnextpuka PbZr0,53Ti0,4703

- JIudJieKTpuYecKre CBOKWCTBA TBEPIOTO PAacCTBOpAa HA OCHOBE THUTaHATa KajIus-
BHUCMYTa B 00JlacTu pa3oBOro nepexoja

- Jlucmiepcust OUAIIEKTPUYECKOW TMPOHUIIAEMOCTH B CETHETOAJICKTPHYCCKOM
TBEPJOM PACTBOPE TUTAHATA OAPHsI-CTPOHITHUS, JICTHPOBAHHOM BHUCMYTOM

- BiusHue 1epoxoBaTOCTH TIOBEPXHOCTH BEPXHETO DJIIEKTpoJa Ha
MEMPHUCTUBHBIE cBoMcTBa CTpyKTyp Me/KIT/Me u Me/KIT/LiNbO3z/Me



OHEHOYHBIE CPEACTBA /1151 HPOBEJIEHUA
IMPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCH 11O ITPAKTUKE

7.1 TloaroroBka oT4eTa 0 NPOXOKACHNUH NPAKTUKHU

ATTecTanus Mo WTOraM MPAKTUKU MPOBOAMTCS B BHJIE 3a4€Ta C OLEHKOM Ha
OCHOBE JKCHEPTHOW OLEHKH AESTENbHOCTH O0ydyaromierocss M 3amurtbl oTuera. [lo
3aBEpPIIECHUN TMPAKTUKU CTYJEHTHI B IMOCJIEAHUM JE€Hb MPAKTUKU MPEICTABISAIOT HA
BBINYCKAIOLIYI0 Kadenpy: JHEBHHK NPAKTUKH, BKIIOYAIOMIMA B ce0S OT3BIBBI
pYKOBOAMTENEH NpakTUKH OT npennpusitus u BY3a o pabore cryaeHTa B mepHoO[
IIPAKTUKH C OLEHKOW YPOBHA M OIEPAaTUBHOCTH BBINOJHEHHS WM 3aJaHus II0
IIPAKTUKE, OTHOLIEHUS K BBIMOJHEHUIO IPOrpamMMbl IPAKTUKU W T.I.; OTYET IIO
NPAKTHKE, BKJIIOYAIOIIMN TEKCTOBble, TaOMWYHbIE U TpaduyecKue MarepHuabl,
OTpaXkarolue pelIeHrEe MPEAYyCMOTPEHHBIX 33JJaHUEM Ha IPaKTUKY 3anad. B oTtuere
IPUBOJUTCS aHajdN3 IIOCTABJICHHBIX 3a/ay; BBIOOP HEOOXOJUMBIX METOJO0B U
WHCTPYMEHTAJIBHBIX CPEACTB JUIsl PEIICHMsS IIOCTaBIEHHBIX 3a]ad; pe3yibTaThl
pelIeHus 3a7a4 MPaKTUKK; OOIIME BBIBOBI 110 MPAaKTUKE. THUIOBas CTpyKTypa OT4eTa:
TUTYJIbHBIN JIUCT;
COJIEPKAHHE;
BBeieHUE (11e1b MPAKTUKH, 3a/1a4U MPAKTUKH);
MPaKTUYECKUE PEYIbTAThl TPOXOXKICHUS MPAKTUKY;
3aKJIIOYCHHUE;
CIIMCOK MCIIOJIb30BaHHBIX UCTOYHHUKOB U JINTEPATYpHI;
OPUIIOKEHUS (TPU HAJTUYHH).

~No ok wN e

7.2 JTan npoMe:KyTOYHOr0 KOHTPOJSI 3HAHMI

Pe3ynbTaThl mpoMeXyTOYHOTO KOHTPOJIS 3HAHHMM OIICHUBAIOTCSA B 8 cemecTpe
M0 YEeThIPEX0aNIbHOU CUCTEME:

«OTIINYHOY;

«XOPOIIIOY;

«YJIOBJIETBOPUTEILHOY;

«HEYJIOBJIETBOPUTEIILHOY.

YMETh OpraHu30BaTh |2- MOJIHOE
MIOUCK, 00paboTKYy, npuodpeTeHue
aHaIu3 u yMeHus
CHCTEMAaTH3aLHIO 1 — HenonHOE
Hay4YHO-TEXHHUUYECKOU |mproOpeTeHue
uH(bOpPMALIUK IO YMEHUS

HaIIpaBJICHUIO

HCCICOTOBaHUA

0 — ymeHue He
MIPHOOPETECHO

Pesynbratsl
o0y4eHus,
Komme- JKcnepTHAs OleHKA
XapakTepu3yolmue O1iu4HO Xopowo Ynosu. Heynos.
TEHIHSI pe3yJibTaToB
copMUPOBAHHOCTD
KOMIIETEeHIIUU
YK-1 3HATh OCHOBBI 2- nonmHoe ocBoenue | bonee 80% ot | 61%-80% ot | 41%-60% ot | Menee 41%
npoiiecca MoKcKa, 3HAHHS MaKCHMAJbHO | MAKCUMAJIbHO | MAKCUMAJIBHO oT
06paboTkw, aHanm3a u |1 — HemomHOE BO3MOKHOTO | BO3MOJKHOTO | BO3MOJKHOTO |MaKCHMAIBHO
CHUCTEMATU3alluH OCBOCHHEC 3HAHUS KOJIM4YEeCTBa KOJIM4eCcTBa KOJIMYECTBA | BO3MOXHOI'O
Hay4HO-TexHH4eckod |0 — 3HaHMe He 6asioB 6asoB 6asioB KOJINUEeCTBa
nHdopmanuu OCBOCHO 6asioB




BJIAJICTh 2- nojHOe
TEXHOJIOTUAMU nproOpeTeHue
MOKCKa, 00pabOTKH,  |BIaJCHUS
aHaju3a u 1 — HenoHOE
CHCTEMAaTH3aIUH nproOpeTeHne
HAYYHO-TEXHUYECKON |BIajeHus
HHpOpMALIIN 0 — BrageHueE HE
TIPHOOPETEHO
IK-2 3HATh 00JaCTh 2- TI0JIHOE OCBOCHHE
MPUMEHEHHUS 1 3HAHHS
(uzmgeckre ocHOBBI |1 — HemoHOE
METOJIOB OCBOCHHE 3HAHUS
HCCIICIOBAHMS 0 — 3HaHue HE
MaTepHAJIOB U OCBOCHO
MIPOIICCCOB B 00J1aCTH
(uznueckoit
JJIEKTPOHUKHU
YMETh BBITNIOJIHATH 2- IIOJIHOEC
HU3MEPEHUs proOpeTeHUE
CTPYKTYPHBIX U YMEHHUsI
(yHKIMOHATTBHBIX 1 — nenoxHOE
napameTpoB 0ObEKTOB |mpUOOpeTeH e
TEXHUUYECKOH QU3UKH |yMeHHUsI
C MCIOJIb30BaHUEM 0 — ymenue e
COBPEMEHHBIX TIPHOOPETEHO
AHAJIMTUYECKUX
CPEICTB TEXHUYECKOMH
(bu3nKH
BJIAJICTh HABBIKAMH 2- monHoe
MIPOBEICHUS nproOpeTeHHe
OKCIICPUMECHTAJIbHBIX BJIaACHUS
UCCIICIOBAaHUI 1 — HenonHOE
00BEKTOB nprodpeTeHue
TEXHUUYECKOHN (DU3UKK |BIaICHUS
0 — B1ameHue He
IIPHOOpPETEHO
IK-3 3HATh CITOCOOBI 2- TIOJTHOE OCBOCHHE
Mpe/ICTaBICHUS 3HAHHS
PEe3yJIbTaTOB 1 — HenonHOE
UCCIIeJOBAaHUMN OCBOCHHE 3HAHUS
ymeTh aHanu3upoBath |0 — 3HaHME HE
Y CHCTEMATHU3UPOBATh |OCBOCHO
Pe3yabTaThI
HCCNEeIOBAaHUN B
00J1aCTH TEXHUUECKOH
¢buznKu
3HATh CIIOCOOBI
MPECTABICHUS
pe3yIbTaToOB
YCCIIeI0BaHUM
yYMETh aHATM3UPOBATh |2- MOIHOE
U CHCTEMATHU3UPOBATh |IpHOOpeTEHIE
Ppe3yNbTaThI yMEHHUSI
HCCJIEIOBAaHU B 1 — menomHoOE
00J1aCTH TEXHUYECKOH [mpruoOpeTeHme
(1) 3637) N7 yMEHUS
0 — ymenue He
TIPHOOPETEHO
BJIaJICTh HABBIKAMH 2- mosiHOe
Mpe/CTaBICHUS npuodpeTeHue
PE3YyJIbTaTOB HAYYHbIX |BJIAJACHUSA

HCCJIEIOBAHUN B BUJIE




npe3eHTanui, or4eros |1 — HermonHOe

1 myOauKanuit nproOpeTeHue
BJIJICHUS

0 — Biragenue He
IIPUOOPETEHO

OKCHepTHasi OLEHKAa pe3yJbTaTOB OCBOEHUS KOMIIETEHIIMH IPOU3BOIUTCS
PYKOBOJUTEEM MPAKTUKH (WJIM COTJIACOBAHHAS OLIEHKA PYKOBOIUTENS MPAKTHUKU OT
BVY3a u pykoBoguTenst NpakTHUKX OT OPraHu3alim).

8. YUYEBHO-METOJANYECKOE U THOOPMALIMOHHOE
OBECIIEYEHUE ITPAKTUKH

8.1 Ilepeyenb y4eOHOI JHUTEepaTypbl, HEOOXOAMMOW Jisi OCBOEHUSA
NPaKTHKH

I. HoBukoB, A.M. MeToaonorusi HAay4yHOTO HCCIENOBaHUs : Y4eOHO-
METOIUYECKOE Iocooue. - 2-¢ 3. - M. : JImopokom, 2013. - 272 c.

2. CsucroBa, T.B. Meronel HccieIOBaHUS MaTEPUATIOB W CTPYKTYP
AIIEKTPOHUKH : yueO.

nocobue. - Boponex : ['OYBIIO "BopoHeXCKHil TrocCynapCTBEHHBIN
TexHnueckui ynusepcurer', 2007. - 225 c.

3. T'azenayp, E. I'. Meroasl uccnenoBanusi marepuanos / ['azenayp E.T'.,
Kysemuna JI.B., Kpamenunun B.M. - Mocksa : Kem['V (KemepoBckuii
roCyJIapCTBEHHBIN YHUBEpcUTET), 2013.

4. MeTtoapl UCCIIEI0BAHUS ATOMHOM CTPYKTYPBI U CyOCTPYKTYphI MaTepUaoB :
yue0. mocobue. - 2-e u3j., nepepad. u gor. - Boponex : BITY, 2003. - 484 c.

5. 3omoryxun MW.B., Kamuuun IO.E., XKenesnwmii B.C., I'ymuun B.C.
DKcrepuMeHTalIbHbIE METO bl uccaenoBanuii. — Boponex: BI'TY, 2004. — 494 c.

6. C.1. Pem6e3a, b.M. Cunenpaukos, E.C. Pem6e3a, H.1.Kaprun ®usndeckne
METOJIB MCCIEAOBAHUS MaTEpPUATIOB TBEPAOTEIHHOW AIEKTPOHUKH. — CTaBpOMOJIb:
CeBKaBI'TY, 2002. — 432 c.

8.2 [Ilepeuenn pecypcoB cetu "UnTepHer'", HEOOXOAUMBIX IS

NMpoBedeHUs NPAKTHKHU
- https://elibrary.ru
- https://cchgeu.ru/university/library/dostupnye-ebs/

8.3 Ilepeyenb HUHGPOPMALMOHHBIX TEXHOJOTHI, HMCMOJIb3yeMbIX IpPH
OCYLIECTBJIECHUH 00Pa30BaTeIbHOIO NMPolecca Mo NPAKTHKE, BKJIHYas NepevyeHb
JHMUEH3MOHHOI0 TMPOrPaMMHOr0 o0ecneyeHusi, pecypcoB HH(OPMALMOHHO-
TeJIEKOMMYHUKANIMOHHOM ceTH «HTepHeT», COBpeMeHHbIX NPodecCHOHAIBHBIX
0a3 1aHHBIX U MHGOPMAIHOHHBIX CIPABOYHBIX CUCTEM:

- Kpucrannorpadpuueckas 6a3za nanusix «Crystallography Open Databasey;

- [Iporpamma o6pabotku peHtrenoBckux audpaxrorpamm «DIFFRAC.SUITE
EVA - XRD Software/Brukery;

- IIporpamma 00paOOTKM JaHHBIX ATOMHO-CHJIOBOM  MHUKPOCKOIUU
«Image Analysis P9 Rusy;

- Ilporpammubiii  Monynb «ESSENCe»  CkKaHMPYIOWIEro  3JIEKTPOHHOIO
mukpockona TESCAN MIRA;



https://elibrary.ru/
https://cchgeu.ru/university/library/dostupnye-ebs/

- Microsoft Office 2013/2007;
- Mathcad;
- Microsoft Windows 10.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINUMAS IJIsA
MMPOBEAEHUS ITPAKTUKHA

1. JlekuumoHHas ayJauTOpHUs, OCHAILEHHas OOOpYJOBaHMEM I JIEKIMOHHBIX
JEMOHCTPALUM U IPOEKIIMOHHOU anmnapaTrypou.

2. YueOHOo-HayuyHas Jsabopatopus ‘“TexHonorus MaTepuagoB >SJIEKTPOHHOU
TexHuku”’, (YcraHoBka BakyyMHoro HambiieHus Y BH-70M, mukpountepdepomerp
Jlunnuka MUUN-4, ynpTpasBykoBas nasuibHas ctannus USS-9210).

3. YueOHo-HayuHas Jsaboparopus “DU3NYECKHX METOAOB HCCIEeNOBaAHUS"
(Muxkpoteepaomep IIMT-3, reneparopsl curHanoB: [' 3-33, Onrtuyeckue
MUKPOCKOTIBI,  3JIEKTPOHHO-HU3MEPUTEIIbHbBIC npubopel,  aUdPAKTOMETP
pentrenoBckuii Bruker D2 Phaser, ycraHoBKa n3MepeHUss MAarHUTOYIIPYTUX CBOMCTB. )

4. YyebHo-HayuHas naboparopus «CernerosnexktpukoBy» (Ileup Mmydenbhas,
neur CBK -1, mpecc ruapaBnuueckuil 1a0OpaTOPHBINA, BECHl aHAIUTHUYECKHE,
MeJIbHUIA MIapoBasi, Ka(d CyIIMIbHBIN, MIKA() BBITSKHOMN)

5. Hayuno-uccnenoBatenbckas J1a00opaTopusi 3JIEKTPOHHONW MHUKPOCKOIHUU U
anekTpoHorpadun (YcraHoBKM BakyyMHOro HamnbsuieHus BVYII-4, snekTpoHHBIE
Mukpockonsl O9MB-1006P u OM-125, snexrponorpad II'-100M, aroMHO-CHUIOBOM
MHUKpockor Solver-47).

6. baszoBwiii Hay4yHO-OOpa3oBaTenbHbI I1eHTp «DPu3MKa U  TEXHHUKA
TEPMOdJIEKTpUYECKUX  siBeHui»  (Moaynb  uccnefoBaHusi  KoddduimeHTa
terionpoBoaHoctd  matepuanioB  Netzsch LFA 467 HyperFlash, Momynb
uccienoBanust kodpdurnmenta tepmo-OJ[C u  ymenpHON AIEKTPONPOBOTHOCTH
matepuaiioB Netzsch SBA 458, Monynb uccnegoanust koddpdummenta tepmo-2J1C u
YACIBHOM 3ieKkTponpoBogHocTH MarepuanoB Netzsch SBA 458, VYcranoBka
U3MEpPEHUs CBOICTB MOJYNPOBOJHUKOB Ha ocHoBe 3¢ dexra Xomra Ecopia HMS-
5500, Dnextponnbiit Mukpockon Tescan MIRA 3 LMH)

7. JlucniedHbI KJIacc, OCHAILCHHBIM KOMIBIOTEPHBIMHU MpOTpaMMaMu IS
POBEICHUSI TAOOPATOPHOIO MPAKTUKYMa



JUCT PETUCTPAIIMU U3SMEHEHU

IHoanuce
N JlaTa 3aBEAYIOIIETO
(8]
y [lepeueHb BHOCUMBIX U3MEHEHUH BHECECHUS Kadeapoi,
n/n

N3MEHEHUHN OTBETCTBEHHOMU 3a
peanmu3zanuio OITOIT




