MUHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA30OBAHMS POCCUMCKON ®EJIEPALIMNA
denepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00Pa30BaATEILHOE YUPEIKICHHIE

BBICIIEI'O O6pa3OBaHI/I$I

«TONBATTUHCKHIA TOCYJaPCTBEHHBII YHUBEPCUTET

b2.B.03(I1)

(uHOeKc NPaKmuKu)

ITPOI'PAMMA ITPAKTUKH

LOOKYMEHT MOAMNMUCAH
SNEKTPOHHOW NOAMUCHIO

CepTudukat: 20D09A0048B35FB74214FC77CD8B2E99
Bnapeneu: Enbuos Banepuit BaneHTnHoBunY
[DevictButeneH: ¢ 29.08.2025 no 29.08.2026

[IpousBoacTBEeHHAs MpakTUKa (HAyYHO-UCCIeAoBaTeNnbCKas padora) 4

(HaumeHOBaHUe NPAKMUKUL)

I10 HaIlpaBJIEHUIO MTOATOTOBKH (CIIEUAILHOCTH )
22.04.01 MatepuajioBeIcHHE U TEXHOJOTUH MaTEpUajIoB

HaIpaBJIeHHOCTH (ITPODUIIH)

rI/I6DI/IHHLIe u KOM6I/IHI/IDOB8.HHBIe TCXHOJIOTI'MHN

dopma 00ydeHUsI: OUHAs
I'on HabGopa: 2026
O6mas TpynoemMkocThb: 5 3E

Pacnpe)le.ne}me YacCoB MMPAKTUKH MO CEMECTPaM

Cemectp 4

dopma KOHTPOJISA 3auer Hroro
Buj 3ansatnii
CamocTosTenbHas paboTa 1MoJ] pyKOBOICTBOM - -
IpernoiaBaTess
[IpomexxyTouHast aTTecTarus 0,2 0,2
KoHnTakTHas pabora 0,2 0,2
Wubie popmbt 179,8 179,8
Hroro 180 180




[Tporpammy MpakTUKH COCTABHI:
[Tpodeccop xkadenpsr «kHaHOTEXHOTOTHH, MATECPUATOBEICHUE U MEXaHUKAY,
1.T.H., mpodeccop Kiepuos I'.B.

(Oondicnocmy, yuenoe 36anue, cmenetv, Pamunus U.0.)

(OondxcHocmy, yueHoe 36anue, cmenensb, @amunus 1.0.)

PenenzupoBanue paboueit mporpaMMbl AUCHUILIHHBL:

. OrtcyTcTBYET

Peuenzent

(OondxcHoCcmy, yueHoe 36aHue, cmenetsb, @amunus 1.0.)

PaGouas nmporpamma aucuuIiInHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHoro niaHa
HAIPABJICHUS TIOITOTOBKU
22.04.01 MarepuaioBeIeHHE U TEXHOJOTUHA MaTEpUajIOB

Cpoxk aeiicTBust padoueii nporpaMmMbl AUCHMILINHBI 10 «01» cenTsaops 2028r.

YTBEPX/IEHO

Ha 3acenanuu xadenper «Cpapka, 00paboTka MaTepHaliOB /IaBJICHHEM W POJCTBEHHBIE
MIPOIIECCHI»

(mporoxon 3acenanus Ne 1 ot «03» centsiops 2025 r.).



1. [leab NpakTHKHU

Ilenp — MOATOTOBUTH MarucCTPAHTOB K NPOQPECCHOHATBHOM SKCIUTyaTallUd COBPEMEHHOI'O
000pyI0BaHUs, TEXHUUECKUX CPEJICTB M3MEPEHUSI U KOHTPOJIS, UX HACTPOMKU U KaaHOPOBKU IS
U3MEPEHHUS M KOHTPOJS OCHOBHBIX IIapaMETPOB TEXHOJOTMYECKHUX IIPOLECCOB, CTPYKTYpPHl H
CBOMCTB MaTe€pUasoB U U3ICIIUNA U3 HUX

2. Mecto npaktuku B ctpykrype OIIOII BO

JIMCIMTUIMHBL ¥ IPAKTHKH, HA OCBOSHHH KOTOPBIX 0a3UpyeTCs TaHHAS IPAKTHKA:

JMcuuIuiHel, yu4eOHbIE KypChbl, HA OCBOCHHUU KOTOPBIX Oa3WpyeTcsl JaHHas JUCIUILIAHA
(yaeOHbIil Kypc) — MeToibl nccine[oBanus, KOHTPOJISL M UCTIBITaHUsI MaTepuanoB; OCHOBBI HAy4HO-
UCCIICIOBATEIILCKOW JICATEIbHOCTH, METO/MKa IMOATOTOBKH HAY4YHBIX M y4eOHO-METOIUYECKUX
pabot

I[I/ICLII/IHJII/IHI)I W MPAKTHUKHU, HJIA KOTOPBIX OCBOCHHUC ﬂaHHOﬁ IMPaKTUKKH HCO6XOIII/IMO KakK
MMpEAICCTBYIOIICEC: BBIHYCKHaSI KBMHq}HKaHHOHHaH pa60Ta.

3. Bua npakTukm, cnocod u popma (¢popmMbl) ee NpoBeIeHUs
Bun npaktuku: [IpousBoacTBeHHAst IpaKTHKA
Crioco0: cTalmoOHapHBIN; BBIC3THOM
dopMa poBEICHUS PAKTUKH: TUCKPETHAs.
4. Tun NpaKkTHKH
Tun npakTUKK: HAYIHO-UCCIIeI0BaTENbCKas paboTa

5. MecTo npoBeeHus MPAKTHKH

Kadenpa «HanorexHonoruu, MaTrepuanioBeeHIe U MeXaHUKay», IHCTUTYT MalIMHOCTPOEHUS
TONBSITTHHCKOTO TOCY/IapCTBEHHOTO YHUBEPCUTETA

Hay4Ho-nccnenoBaTennbCKuii  MHCTUTYT —NPOTPECCUBHBIX  TEXHOJOTHH, TONBATTHHCKUN
rOCYJapCTBEHHBIN YHUBEPCUTET:

HUO-1 — «Tepmomexanndeckasi 1 XUMHUKO-TEPMHUIECKass 00pab0TKa MaTepUaIOB)

HUNO-2 — «Dusnka npoYHOCTH U HHTEIUICKTYAIbHbIE JUATHOCTUYECKUE CUCTEMBI)

HHNO-3 — «HanokaTtanu3atopbl ¥ (pyHKIIHOHAITBHBIC MaTEPHAITBI

HUNO-4 — «Oxcuanble cou, MIEHKU U TOKPHITUSDY

I[TAO «<ABTOBA3»


https://www.tltsu.ru/uscience/scientific-innovative-activity/research-institute-of-advanced-technologies/nio-1.php
https://www.tltsu.ru/uscience/scientific-innovative-activity/research-institute-of-advanced-technologies/nio-2.php
https://www.tltsu.ru/uscience/scientific-innovative-activity/research-institute-of-advanced-technologies/nio-3.php
http://www.tltsu.ru/uscience/lab/research-department-of-the-oxide-layers-films-and-coatings/index.php

6. [lnanupyemble pe3yabTaThl 00y4YeHUs!

®opmupyeMbie U Nuagukaropsbl
KOHTPOJIMPYyeMble AOCTHKEHUSI I[InanupyemMble pe3yabTaThl
KOMIIeTeH M KOMIIeTeH Uit o0yueHust
(K01 1 HAMMEHOBAHHE) (Koa 1 HAUMEHOBAHUE)
IIK-1. Cnoco6en nonnmats | [1K-1.1. Ymeer 3HaTh: (U3UYECKUE U XUMHUYECKUE

¢du3nvecKkrue 1 XUMHYECKHE
MPOIIECCHI, IPOTEKAOIINE B
MaTepuanax mpu ux
MOJTy4eHUH, 00paboTKe U
MO TUUKAITIH,
UCIIOJIb30BAaTh B
UCCIIEIOBAaHMSX M pacueTax
3HaHUS O METOJIaX
UCCIICIOBaHMS, aHAJIN3a,
JIMarHOCTUKH U
MOJIEIMPOBAHUS CBOMCTB
BEIECTB (MaTEPHAIIOB),
MIPOBONTH KOMIUJICKCHBIC
UCCIICIOBAHHUS, TIPUMEHSISI
CTaHIAPTHBIC U
cepTU(UKAIIMOHHBIC
UCTIBITAaHUS

000CHOBAHHO BBIOMPATH
METOJIBI MCCIIEAOBAHMS,
aHanu3a u
MOJICTTUPOBAHUS CBOWCTB
MaTepuasioB B
3aBHCHMOCTH OT
MOCTaBJICHHOM 3aJjauM 1
TUMAa MaTepuaa.

MIPOILIECCHI, TPOTEKAOIINE B
MaTepuaigax IMpH HX IOJTyYCHUH,
00paboTKe ¥ MOTUBUKAIIH

YMeTh: UCIOTB30BaTh B
WCCIICIOBAHMIX U pacueTax 3HaAHUS O
METO/IaX MCCIIC/IOBAHUS, aHAIN3A,
JTUATHOCTHKHU ¥ MOJICIIMPOBAHUS
CBOHCTB  BeIECTB (MaTepuasoB),
IIPOBOJIUTH KOMIUICKCHBIC
UCCIICIOBAHHMS

Bitagers: MeTogamu uccienoBaHusl,
aHaIu3a, JUarHOCTUKYU U
MOJICJINPOBAHUS CBOKCTB BEILIECTB
(MarepuaioB)

IIK-2. Ciocoben
UCIIOIb30BaTh HA MTPAKTHUKE
COBPEMECHHBIC
HpCI[CTaBJ'IeHI/ISI, O BJIMSIHUU
MUKPO- U HAHO-CTPYKTYpPBI

I1IK-2.2 ITpoextupyer
HOBBIE MaTepUabl C
3aJlaHHBIMH CBOMCTBaMH,
HCIIOJIb3YS 3HAHUS O
BIIUSIHUU MHUKDPO- U

3HATh: COBPEMEHHBIE NIPEICTABICHUS
0 BIUSIHUYM MUKPO- U HAHO-CTPYKTYPBI
Ha CBOWCTBa MaTEPUAJIOB, UX
B3aUMOJICHCTBUU C OKpYXKarolIeH
CpEJOM, OJIIMHU, SJHEPTE€TUYECKUMU

Ha CBOMCTBA MaTEPHAIIOB, UX | HAHOCTPYKTYPHI JACTHUIIAMHU U U3ITYICHHEM
B3aUMOJICHCTBUH C YMeThb: UCTIOJIB30BATh HA IPAKTUKE
OKpY’KaroUIEN Cpeion, COBPEMEHHBIE TPEACTABIICHUS, O
TIOJISIMH, SHEPTeTUICCKUMU BIIMSIHUM MHKDPO- M HAHO-CTPYKTYPBI
YaCTHIIAMH U U3ITyYCHUEM Ha CBOWCTBA MaTepHaJIOB
Bnaners: crmocoOHOCTHIO
HCIOJIb30BaTh Ha MPAKTHUKE
COBpPEMEHHBIE MPEICTABICHUS, O
BIMSIHUA MHKPO- U HAHO-CTPYKTYPbI
Ha CBOMCTBa MaTrepuaioB
[TK-3 Cnocob6en mpoBoauth | [TK-3.2 3HaTh: OCHOBHBIE THUIIbI

BBIOOP MaTepHaoB JIJIs
3aJIaHHBIX YCITOBUH
SKCIUTyaTalliu C yYETOM
TpeOOBaHMI HAJIC)KHOCTH U
JIOJTOBCYHOCTH,
SKOHOMHYHOCTH U
DKOJIOTHYCCKHUX
IOCJIEACTBUH UX
MPUMEHEHHUS Ha OCHOBE
3HAHWUS OCHOBHBIX THIIOB
HEOPraHUYECKUX U
OpPraHMYEeCKUX MaTepHaJioB

O1eHNBaET CBOMCTBA
MaTepuaioB ¢ TOYKU
3pEHHS KX HAJEKHOCTH U
JIOJITOBEYHOCTH B
3aJIaHHBIX YCIIOBHSIX
AKCIUTyaTaluu

HEOPraHWYECKUX U OPraHUYECKUX
MAaTEpHAJIOB PA3JIMYHOTO HA3HAYEHUS,
B TOM YHCJI€ HAHOMATEPUAJIOB

YMeTb: MpOBOIUTH BHIOOD
MaTEpUAJIOB JUIsl 3aJaHHBIX YCIOBUI
9KCIUTyaTaluy ¢ y4eTOM TpeOOBaHUN
HaJEKHOCTH U JJOJITOBEYHOCTH,
SKOHOMHYHOCTH M 3KOJOIMYECKUX
MOCTIEICTBUI UX IPUMEHEHMSI

Bramets: crmocoOHOCTHIO MPOBOIUTH
BBEIOOp MaTepuasoB AJIsl 3aJaHHBIX
YCJIOBUI IKCIUTyaTalluu




®opmupyeMbie U Nuaukatopsbl

KOHTPOJIUpYeMble AOCTHKEHUSI I[lnanupyemMsble pe3yJbTaThl
KOMIIeTEeHIM U KOMIIeTeH Ml o0y4eHUs
(Koa 1 HAUMEHOBAHUE) (koA 1 HAUMEHOBAHUE)

pa3iudyHOTrO Ha3Ha4uCHUA, B
TOM YHUCJIC HAHOMATCPHUAJIOB




7. CTPpyKTYypa U coJiep:KaHue MPAKTUKH

DopMBbI TEKYLIET0

Bun
weGHoi Jdranbl NPAKTHKHA Cemectp [(O0beMm, u. |Banibl KOHTPOJIS
y (HauMeHOBaHUe
padoThbI
OLIEHOYHOI'0 CPeCTBA)
No Wucrpykrax [0  TEXHHUKE 0€3011aCHOCTH. CocraBienue 4 1
WHIMBUIYATBHOTO TUIAHA MTPAKTHKU
No Hanucanue otdera no mpakTuke 4 10 OT4er 1o npaxkTHKe
Nno DKcrnepuMEeHTANIbHBIN dTamn. M3yuenne coBpeMeHHOTO 000py10BaHU
p i p pYA TBopueckoe 3ananue Nel -
U TpUOOpPOB JUISI MCCICNOBAHUS M HWCIHBITAaHUS Marepuayion; M3ydeHue 9
TEXHUYCCKUX CPEACTB JIJII M3MEPEHUS M KOHTPOJIS CTPYKTYPhI M CBOWCTB 4 168,8 —
PEACTE JUTA p p PYKTYP ' Bonpocsr k 3auery Nel -
MaTepHaJoB W W3ACIUH W3 HHUX, I[UIAHUPOBAHUS W  PeaU3alliu 27
UCCIIEIOBaHUM U pa3paboTOK
1A Cnauva 3a4eTa 1o IPaKTHKE 4 0,2 — 3auer
Hanmuuue

®opma (popMbl) OTYETHOCTH MO NMPAKTHKE

0(pOPMIIEHHOTO OTYETA

Hroro:

180 |




8. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
Jlekums-Oecea 1Mo TeXHUKE OE30MACHOCTH M 0030py Jsaboparopuii. MHIuBuayanbHas
pabora cryneHTtoB Ha nabopaTopHoM obopyaoBanuu u IIK mox pykoBOACTBOM COTpYAHHKA
naboparopuu (ydactka). KoHCynbTanuu ¢ pyKoBOAUTEIEM MPAKTUKH.
B niepuos mpoxosxaeHus TPaKTUKX 00ydaronrecs: 00s13aHbl:
- TIOJIHOCTBIO BBINIOJIHUTh WHIWBUAYAIbHBIC 3a/IaHUs, MPEIYCMOTPEHHBIC MPOTPaAMMOi
NPAKTUKH;
- TMOJYHMHATHCS JCHCTBYIOIIMM Ha MPEINPHUATAU TMpPaBUIaM BHYTPEHHETO pPacIopsKa.
Co0bumo1aTh paBuiia OXpaHbl TPYyJa, TEXHUKU 0€30MaCHOCTH U TIPOU3BOJACTBEHHON CAaHUTAPHH,
- HECTU OTBETCTBEHHOCTb 32 BBITIOJIHIEMYIO paboTy U €€ Pe3yJIbTaThl,
- CBOCBPEMEHHO TMPEJCTaBUTh PYKOBOJUTEIIO TNPAKTUKA OT Kadeapbl OTYECTHYIO
JOKYMEHTAIUIO ¥ CJIaTh OTYET MO MPAKTUKE, aKT MPOXO0MKICHUS TPAKTHKH.
ITo pe3yjabTataM HU3Yy4YCHHUA TMPCACTABJIICHHLBIX CTYACHTAMU OTYCTOB II0 IIPAKTUKC
PYKOBOJUTEIb YKa3bIBa€T CTYIEHTY Ha HEJAOCTaTKH OTYETa IO COJCPNAHUI0 M O(GOPMIICHUIO
OTYETa, 33/1a€T BOMPOCH], HA KOTOPBIC CTYICHT JIOJDKEH JIaTh NCUYCPIBIBAIOIINE OTBETHI.

10. OuenouHblie cpeacTBa

10.1. MacnopT OLIEHOYHBIX CPEICTB

Kox koHTpOIMpYyeMoii KoMIeTeHIIuN HaumenoBanue
(u1m ee yacTm) OLIEHOYHOI0 CpPeJCTBa
IK-1 CobecenoBanwne. Bonpocsr 1-10. TBopueckoe
3aganue 1-3. OTuer mo mpakTHKe.
[1K-2 CobecenoBanue. Bonpocsr 11-18. TBopueckoe
3agaHue 4-6. OTuer nmo mpakTHKe.
I1K-3 CobecenoBanue. Bonpocsr 19-27. TBopueckoe
3aganue 7-9. OTuer mo mpakTHUKe.

10.2. TumnoBble 3aJaHusi WJIM HMHbIe MaTepHAJIbl, HEOOXOAMMBbIE IJIsI TEKYIIero
KOHTPOJISI YCIIeBA€MOCTH

10.2.1. TBopueckue 3ananus
(naumenosanue oyenouno2o cpedcmsa)

Tunosbie npuMepsI 3a1aHUI

[IpumepHBIil IEpeYeHb TEMATUKH TBOPYECKHUX 3aJaHWl Ha MPOU3BOJICTBEHHYIO MPAKTHUKY HA
0a3e Hay4HO-HMCCIIE0BATEIbCKUX OTJENIOB U JIa0OpaTOpHil HAyYHO-HCCIEA0BATEIbCKOTO MHCTUTYTA
nporpeccuBHbIX TexHonoruit (HUUIIT) TT'Y.

TBopyeckoe 3aganue Ne 1. BrinmonHeHHMe HCHBITaHUS (MCCIEIOBaHUS) MaTepHaliOB Ha
OIITHKO-3MHUCCHOHHOM criekTpoananu3arope Bruker Q4 Tasman

Bananue Ne 1. M3ydyenue npunmmna padboTsl criekTp ananmsaropa Bruker Q4 Tasman;

3aganue Ne 2. M3ydyenue meronuku mnposenenus ucnbitanuii mo 'OCT P 54153-2010
«Ctanbs. MeTos1 aTOMHO-3MHUCCHOHHOTO crieKTpaibHOro aHaimzay, ['OCT 18895-97 «Crans. Meton
(OTO3IEKTPUUECKOTO  CIeKTpajdbHOro  aHammzay, [OCT  27611-88 «Uyryn. Meron
(OTORIEKTPUYECKOTO CIIEKTPAIIBHOTO aHAJIN3a)



TBopueckoe 3aganue Ne 2. Onpenenenue coaepkanus (MaccoBoit qoym) ra3os (O, N, H) Ha
ananmu3atope raszos Bruker G8§ GALILEO ON/H

3amanne Ne 1. M3ydenne npuHnuma padoTel aHaim3aTopa ra3oB Bruker G8 GALILEO ON/H

3amanne Ne 2. OcBouth Metoauky ucnbiTanuii mo 'OCT u mo MeXayHapOAHBIM CTaHIAPTaM
ASTM E1409-97, ASTM E1447-01, ASTM E1937- 97. OdopMuTh METOAWKY HPOBEICHUS
ucneitanuil. [IoaroToBUTh 00pa3ibl 151 UCTILITAHUS.

3amanue Ne 3. OhopMUTH TPOTOKOI UCTIBITAHUS

TBopueckoe 3aganue Ne 3. [IpoBeneHue WCIBITAHHUS HAa YCTAIOCTh HA JUHAMHYECKON
TUIpaBIWYECKON ucnbiTaTebHOM MamuHe Instron 8802

3ananue Ne 1. M3ydeHue mpuHuuna padOThl TMAPABIMYECKON HCHBITATENbHON MAalIUHBI
Instron 8802

3amanue Ne 2. OcBouth Meroauky wucnbiTanus mo ['OCT. IloaroroBuTs 00pa3mbl IS
MIPOBECHUS UCIIBITAHUS

3aganne Ne 3. OhopMUTH MPOTOKOIT UCIIBITAHUS

TBopueckoe 3amanme Ne 4. [IpoBeneHue  ucnoblTaHWS  HAa  YCTAJIOCTh  Ha
3JICKTPOMEXaHMYECKOM MaIlIMHE JUTs IUKIndecKux ucnbeitTanuil Instron Electropuls E 1000

3amanue Ne 1. M3ydyenuwe mnpuHuMIA pabOThl 3IEKTPOMEXAHMYECKOM MamMHbl INstron
Electropuls E 1000

3amanue Ne 2. OcBouth Meroauky wucnbiTanus no ['OCT. IloaroroButs 00pasmbl s
MIPOBEJICHUS UCTIBITAHUS

3amanue Ne 3. OpopMUTH POTOKOJ HCITBITAHUS

Teopueckoe 3ananue Ne S. lccienoBanne MUKPOCTPYKTYPBI METAJUIMYECKUX MAaTE€pHANIOB
Ha MHBEPTUPOBAHHOM MeTajulorpaduyeckoM Mukpockone Zeiss Axiovert 40 MAT.

3aganne Ne 1. M3yuenuwe mnpuHuMna paboTel MeTaliorpaduueckoM MHMKpOCKole Zeiss
Axiovert 40 MAT.

3amanue Ne 2. OcBouth Meroauky ucnbiTanus no ['OCT 5639 — 82 «Cranu u cniasbl.
Mertoasl BbIsiBIIEHUS W orpezesienus: BenuuuHbl 3epHay, [OCT 21073.0-75 «MeTamisl 1BETHBIE.
Omnpenenenne BenuuuHbl 3epHa. OOmme tpedoBanus», 'OCT 21073.1-75 «Metamibl LBETHHIE.
Omnpenenenne BEIUYMHBI 3€pHAa METOJOM CpaBHEHHS CO LIKajiod MUKpocTpykTyp», [OCT 8233 —
56 «Crtanb. Otanonsl MUKpocTpYKTYpbl», [OCT 5640 — 68 «Cranb. Mertamnorpadpuiyeckuii MeTo
OIIEHKH MHUKPOCTPYKTYphl JUCTOB M JeHTb», 'OCT 11878-66 «Ctanp aycreHuTHas. MeToabl
orpeneneHus coaepxanusi pepputHoit ¢assl B npytkax», [OCT 1778-70 «Meramorpaduueckue
METO/Ibl OTPE/IEIIEHUS] HEMETAJUTMUECKUX BKIIOUCHHI,

['OCT 3443-87 «OTaAMBKU U3 UyryHa ¢ pa3nu4yHoi ¢opmoii rpadurta. MeToasl onpeaeneHus

CTPYKTYPBI»

OdopMUTh METOTUKY IPOBEJCHUS UCTIBITAaHUNA. [10rOTOBUTH 00pa3IIbl U1 UCTIBITAHUS.
3amanne Ne 3. OGopMHUTH MPOTOKOJI UCTIBITAHUIN

TBopueckoe 3aganue Ne 6. OnpeeneHre TOJNMUHBI 00€3YyTIIEPOKEHHOTO CIIOST B CTAJISIX Ha
CTEpPEOCKOMMUYECKOM MHUKpocKore Zeiss Stemi 2000

Baganne Ne 1. M3ydenue mpuHmmna pabOThl CTEPEOCKOMMYECKOr0 MUKPOCKoma Zeiss Stemi
2000

3amanne No 2. Ocouth Metogauky wucnbiTanus mo ['OCT. IloarotoButh oOpasmbl st
MIPOBEJICHUS UCTIBITAaHUS

3amanne Ne 3. OhopMUTH TPOTOKO HCTIHITAHUS



TBopueckoe 3aganme Ne 7. OmpeneneHue TOJNIMMH TaJbBAaHWMYECKUX TIOKPBHITUH Ha
CTepeocKoMYeckoM MUKpockone Zeiss Stemi 2000

3aganue Ne 1. M3ydyeHnue npuHImna paboOThl CTEPEOCKOMUYECKOr0 MUKpOCKomna Zeiss Stemi
2000

3amanne Ne 2. Ocouth Metogauky wucnbiTanus mo ['OCT. IloarotoButh oOpasmbl st
MPOBEICHUS UCTIBITAHUS

3amanne Ne 3. OhopMUTH TPOTOKOJ HCIIBITAHUS

TBopueckoe 3aganue Ne 8. lccnemoBanme MOPQOJOTMM M XUMHUYECKOTO COCTaBa
MaTepuaIoB Ha JIEKTPOHHOM MHUKpOCKoIe Sigma

3aganue Ne 1. M3yuenue npuHIUa paboThl SJICKTPOHHOIO MUKpOCKoma Sigma

3amanue Ne 2. OcBouth Meronuky wucnbitanus mo PJI 50-672-88 «Meroauueckue
yKa3zaHus. PacueTel W HCHBITaHWS Ha MPOYHOCTh. Kiaccudukanus BUAOB H3JIOMOB METAJUIOBY.
[ToaroroBuTh 00pA3IIBI sl TPOBEICHUS UCTIBITAHUS

3ananue Ne 3. OGopMUTH NPOTOKOI UCIIBITAHUS

TBopueckoe 3aganue Ne 9. Onpenesnenne Npeun3nOHHON TOoNOrpaguu MOBEPXHOCTH HA
CKAHMPYIOLIEM KOH(OKaILHOM JazepHoM MuKpockone Olympus LEXT OLS4000

3ananme Ne 1. M3yuyeHue npuHumMna padorbl KOH(POKAIBHOIO JIa3ePHOI0 MHUKPOCKOINA
Olympus LEXT OLS4000

3amanue Ne 2. OcBouTh MeTOAMKY HUcHbITaHUs. [loAroTOBUTH 00pa3lbl A MPOBEACHHUS
UCTIBITAHUS

3ananue Ne 3. OpopMUTh NIPOTOKOI UCIIBITAHUS

Kpurtepun ouenku:

- OLIEHKA «OTJIMYHO) BBICTABIISAETCS, €CIIM OTUET 110 MPAKTUKE:

1) comepKuUT BCe pasensr,

2) Tema, MOCTaHOBKa MPOOJIEMbI UCCIIeI0OBaHMs (pacCMaTpUBAEMOI0 BOIIPOCa) 1Eb U 3a7auu
c(OpMyYIHPOBAHBI PAMOTHO;

3) pa3paboTaHO TEXHUYECKOE 3a/IaHHE HA BBHITIOJIHCHUE HCIIBITAHMS,

4) paspaboTaHa METOIUKA TIPOBEICHUS HCIBITAHUS C ONHUCAHHEM HCIOJIb3YeMOro
000pyIOBaHUs, XOJa HMCHBITAHHS, METOAWKH (UKCAIIMH PE3YJIbTATOB HCTBITAHUS M METOJUKOU
00paboTKH pe3yabTaTOB UCIBITAHUS;

5) obopmiIeH POTOKOI UCTIBITAHHUS

6) BBIBOJIBI IO pabOTE TPaMOTHO 0OOOCHOBAHBI U COTJIACOBAHbI C IEIIbIO U 3a/1a4aMH PaOOTHL

- OIIEHKA «XOPOIIO» BBICTABIISETCS, €CIIA OTYET MO MPAKTHKE:

1) comepKuT Bce paszieiibl;

2) Tema, MOCTaHOBKa MPOOJIeMbI UCCIIEI0BaHMS (pacCMaTPUBAEMOT0 BOIIPOCa) [Eb M 3aauu
c(OpMYITHPOBAHBI PAMOTHO;

3) pa3paboTaHO TEXHUYECKOE 33 JaHKEe Ha BHIMTOJIHEHHE UCTTHITAHHS,

4) paspaboTaHa METOJIWKa TIPOBEICHHUS WCIBITAHWS C OINHCAHHEM HCIIOJIb3YeMOTO
000pyI0BaHuUs, XOJa WCIBITAHHUS, METOIUKHA (UKCAIIMKA PE3yJIbTAaTOB MCIBITAHUS M METOIUKOMN
00paboTKH pPe3yabTaTOB UCIIBITAHUS;

5) odopmiteH POTOKOJ HCIIBITAHUS,

6) BBIBOJIBI 11O PabOTE HE CHOPMYITUPOBAHBI.

- OIICHKA «yJIOBJICTBOPUTEIHHOY BBICTABIISICTCS, €CIIM OTYET 1O PAKTHKE:

1) comepKuT Bce pasziesibl;

2) Tema, TIOCTaHOBKa MPO0JIEMbI HCCIIEA0BaHUS (pacCMaTPUBAECMOI'0 BOIIPOCaA) IEJTb U 3a1a4H
chopMyIUpOBaHbI TPAMOTHO;

3) pa3paboTaHO TEXHUYECKOE 33 JaHHEC HA BHIMTOJIHCHUE UCTIBITAHMS,



4) paspaboTana 00IIas METOAMKA ITPOBEACHHUS MCITBITAHUS Ha OCHOBE OOIIIEr0 ONMHUCAHMS U3

I'OCT;

5) mosy4eHs! pe3yIbTaThl, HO IPOTOKOJ UCIIBITAaHHS HE 0(OPMIIEH;
6) BEIBOJIBI 110 paboTe He ChOPMYIUPOBAHBI

- OLICHKA «HEYIOBJICTBOPUTEIBHOY» BBICTABIISCTCS MaruCTPaHTY, €CJIM OTYET MO MPAKTHKE HE
NPEJICTABJICH WIIH:

1) comepKuT He BCE pa3eiibl

2) He chopMyIHPOBAHBI TEMa, IEJIU WK 33/1a49H, ITOCTAHOBKA MPOOJIEMbI HCCIICIOBAHUS HE
000CHOBAHA;

3) TeXHUYECKOE 3a/JaHNe Ha BBIMOJHCHUE UCTIBITAHUS HE Pa3paboOTaHo;

4) MeToIMKa POBEICHUS UCIIBITAHKS HE pa3paboTaHa,

5) mpoTOKOJI HCIIBITAHUS HE OPOPMIICH;

6) BBIBO/IBI 10 pabOTE HE CPOPMYITUPOBAHBI

10.3. OueHouHbIe cpeacTBA /ISl IPOMEKYTOUHOI aTTecTalluu

10.3.1. Bonpochl kK MPOMeKYTOYHOM aTTecTallUH

Ne o/m Bonpocsl k 3aueTy
1. Kakwue nenu u 3aaun ObUTH TIOCTaBIICHBI TIepel BaMu Ha MPOU3BOCTBEHHYIO MTPAKTUKY?

2. B dem 3aknrouanacek cyTh Bameil paOoThl Ha npakTuke?

3. Kakue metonpl nccienoBanus Bl cnonb3oBany Ha npakThke?

4. UYro Takoe METO0JIOTHs HAyYHOTo uccienoBanus? Kakyio METOIOIOTHIO NCCIIeTIOBAHUS
BbI ncnosp30Baii BO BpeMsi IIPOXOKACHUS TIPAKTUKA?

5. C KaKkuM 5KCIIEpUMEHTAIBHBIM U U3MEPUTENIBHBIM 000py/IOBaHHEM BBl 03HAKOMHIIHICH
Ha TpaKkTuKe?

6. Kakne HOBbIE HaydyHO-TEXHHYECKHE pe3yibTaThl Bamu TMOydeHbl 10 HTOraM
MIPOXOXKJICHHSI TPAKTUKH?

7. Kakumu  craHgapTHBIMM M CepTU(UIMPOBAHHBIMM ~ METOAAMH  HUCHBITaHUNA  Bbl
MOJTE30BAITUCH MTPH TPOXOKACHUH TPAKTUKHU?

8. Kakne MeTonsl mccienoBaHus, aHAM3a W TUArHOCTUKM MaTepUAJIOB M BEUIECTB Bbl
M3Y4MIIU (03HAaKOMUJIMCH) BO BpEMSI POXOKIEHUS IPAKTUKN?

9. Kakoe coBpemMeHHOE U3MEpUTENBPHOE W  HUCHObITAaTeIbHOE  O0OpyAoBaHHe  Bbl
WCTIOJIH30BAJIM BO BPEMSI IIPOXOXKACHUS TPAKTUKHU?

10. KakuMmu HOpMATHBHBIMH MaTepualiaMd BbI MOJNB30BaNCh TPH CTaHIAPTU3AIUN H
CepTU(UKAIMN U3ACTHH U MaTEPHUAIOB BO BPEMSI TIPAKTHKH?

11. Kakne TexHHWYeckwe cpencTBa Uil M3MEPEHHsT M KOHTPOJS OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKUX MPOIIECCOB, CTPYKTYPHI M CBOICTB MaTepHaioB U U3/eNuil U3 HUX Bbl
WCTIOJIH30BAJIM BO BPEMSI IIPOXOKIACHUS TIPAKTUKH?

12. Kakne MeTo/pl MOydeHusl U CHHTe3a MaTepHajioB BBl M3y4Hian BO BpeMsl NMPaKTUKA?
Kakne ¢pu3nko-xumMuueckue Mpouecchl Mpu 3TUX METoJaX MOJy4yeHHs MaTepuanoB Bl
3HaeTe?

13. C KaKuMH METOJIaMH MOJICITUPOBAHHS CBOMCTB, CTPYKTYPHI U (PH3UKO-MEXaHHUECKOTO H
XHUMHAYECKOTO COCTOSIHHSI BbI 03HAaKOMUIIMCH BO BPEMsI TPOX 0K ICHHS TPAKTUKHU?

14. CoBpeMeHHbIe PU3HYECKHE METOIBI UCCIIEAOBAHMS MaTEPHATIOB.

15. [MpuHimn pabotel criekTp-ananu3zaropa Bruker Q4 Tasman.

16. B uem 3akmouaercs CyTh aTOMHO-3MUCCHOHHOTO CIIEKTPAJIbHOIO aHAIN3a

17. Metoa (hOTOIEKTPUIECKOTO CIIEKTPAILHOTO aHAIN32

18. [Tpuniun paboter ananu3atopa razos Bruker G8 GALILEO ON/H

19. Mertoapl onpeeieHus Ta30B B CTAISX U CIUIaBax




20. [Ipunnuma paboThl TUIpaBIMYECKON wucmbITarenbHOM Mamuabl Instron 8802. Cytb
METOJIa IUKJINYECKUX MCIBITAHUSI MaTEPHAJIOB Ha YCTAIOCTHYIO IIPOYHOCTD
21. [MpuHmmn paboTel Metayutorpaduyeckoro Mukpockomna Zeiss Axiovert 40 MAT.
Metoauka mpoOOmnoAroTOBKH.
22. OmnpeneneHne BeTMYMHBI 3¢pHA METOOM CPABHEHUS CO MIKAJIOH MUKPOCTPYKTYP
23. Meto bl onpeielICHUsI MUKPOCTPYKTYPhI YyTYHOB
24. [MpuHIMI pabOTHl CKAHUPYIOLIETO IEKTPOHHOTO MUKpOCKoa Zeiss Sigma.
25. [Tpuniun paboTsel KOHGOKAIBHOTO Jazeproro mukpockoma Olympus LEXT OLS4000
26. [MpuHIMI paboThI CTEPEOCKONMUYECKOro MUKpockoma Zeiss Stemi 2000
27. CdhopmynupyiiTe BBIBOIBI, CIACIAHHBIC B XOJI€ PCIICHHS IOCTABICHHBIX HAa YYCOHYIO
MPAKTUKY 337a4?
®opma
NpOBeIeHNs
. Kpurepuu u HOpMBbI OlIeHKH
MPOMEKY TOYHOI
aTTecTalun
3auer «3a4TEHO» CBOCBPEMCHHO CJIaHHBIA TMOJHBIA OTYET B

COOTBETCTBUM C IPOTrpaMMON IPAKTUKH C
HEOOJIBIIMMH 3aMEYaHUSAMH W/WIM HaJIU4UueM
HEOOJBIINX HETOYHOCTEH Mpu OTBETaxX Ha
BOIIPOCHI IIPH 3aLIUTE OTYETA.

«HC 3a4YTCHO» HCBBITIOJIHCHUC nporpamMmal IMPAKTUKN u
OTCYTCTBHEC OTUCTA IO IMPAKTUKCE.




11. YuyeOHO-MeTOAMYECKOEe M HH(OPMAIIMOHHOE o0ecriedeHne MPAKTUKHI

11.1. O6s13aTeqbHAs TUTEPATypa

Tun (yueOnuk, yueoHoe

KoaunuecTtBo B
HAYYHOI

Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJi0BOK) I'ox m3panuna ouoamorexe /
n/n MeTOInYecKoe nmocodue,
HaumeHnoBanue
NPaKTHKYM, JP.) 3EC
E. . Mumuna, H. O. Metoapl  moJlyueHUsT M MCCIEI0BaHUS yuebHoe rmocodue 2021 OBbC
1 [epcTiok, A. A. HaHOMaTEPHAJIOB u HAHOCTPYKTYD. "IPRbooks"
EBnokumosB JlaGopatopHblii MIPaKTUKYyM 1o
HAHOTEXHOJIOTUSIM
10. I1. Comnues, B. 10. MarepuanoBeieHHE CTICIIUAIBHBIX OTpacien YyebHoe rocodue 2022 9BC
[Mupaiinen, C. A. MaIIMHOCTpOCHUs: yueOHoe mocodue / IO. "IPRbooks"
Bonorxannna II. Connues, B. 0. Ilupaiinen, C. A.
2 Bonorxxanuna; mox pemakuumenn HO. IL
ConnueBa.  — Cankr-IlerepOypr:

XUMU3JAT, 2022. — 784 c. — ISBN
978-5-93808-387-5.




11.2. lonoaHuTEIbHASI JJUTEPATYPA

Tun (yueOHunk, yueoHoe

KoaunyecTBo B

HAYYHOM
Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJi0BOK) I'ox m3panuna ouoamorexe /
n/n MeTou4YecKoe nmocooue,
IPAKTHKYM, 1p.) HaumenoBanue
M, AP- 9BC
1. | A.E.Cemun, A.B. AnnaroB, | CoBpeMeHHbIE NMPOOIEMbl METAJUTYPTUU U IIPAaKTUKYM 2015 ObC "JIanp"
I'.'1. KoTenbHUKOB MaTepuanoBeleHUs [DIEKTPOHHBIN pecypc]
— DIJIEKTPOH. TEKCTOBBIE AaHHBIE. — M. !
Wznparensckuit JJom MUCuC,
2. | 10.C. Mappun, M.A. [lepcriekTHBHBIE BEIIECTBA, TEXHOJOTUU U | Yy4E€OHO-METOIUYECKOE 2015 ObC "JIanp"
Bonkosa, K.B. JlampuHa, MaTepuabl — KpaTKui 0030p nocobue

C.O. KpyuuH.

[DnexTpoHHbIN pecypc] — DIEKTPOH. JaH.
— HWBanoso : UTXTY




11.3. Tlepeyenb npogeccHOHANBbHBIX 0a3 HaHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

FREEDOM  COLLECTION https://www.sciencedirect.com/
(HOJ’IHOTGKCTOB&H KOJIJICKII UL
AJIEKTPOHHBIX JKypHanoB Elsevier
B.V.)

Nano Database http://nano.nature.com/

Springer Materials http://materials.springer.com/

Springer Nature Protocols and https://experiments.springernature.com/sources/spr
Methods inger-protocols

zbMath https://zbmath.org/

Springer Nature https://www.springernature.com/gp/products
(HOJ’IHOT@KCTOBa}I KOJIJICKIIUA
KYpHAJIOB)

Springer eBooks https://link.springer.com/
(ITomHOTEKCTOBAS KOJUICKIIHS

QJICKTPOHHBIX KHHUI' H3AaTCJILCTBA
Springer Nature)

ORBIT INTELLIGENCE http://www.orbit.com/
(ITarenTHas 0aza KOMITaHUH!
QUESTEL)
CSD-ENTERPRISE (baza https://www.ccdc.cam.ac.uk/structures/

naunbix kommannu CAMBRIDGE
CRYST ALLOGRAPHIC DATA
CENTER)

ELIBRARY.RU (anexTponHas http://elibrary.ru
O6ubIMoTEeKa HAYyYHBIX ITyOIHKaLnii)



https://www.sciencedirect.com/
http://nano.nature.com/
http://materials.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://www.springernature.com/gp/products
https://link.springer.com/
http://www.orbit.com/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/

11.4. TlepeyeHb MPOrPaMMHOI0 obecneyeHust

HaunmenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JaeiicTBHsI)
1. Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL JCHCTBUS — OECCPOUHO;
Acdmc
2. OfficeStd 2019 RUS OLP NL koHTpakT Ne 1653 ot 14.12.2018,
Acdmc CPOK JICUCTBHS - OECCPOUHO

11.5. Onucanne MaTepuaIbHO-TeXHUYECKOM
00pa3oBaTeIbHOIO Mpolecca 10 NPAKTHKe

0a3bl, HeOOXOAMMOI /ISl OCYIIeCTBJICHHSA

HanmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX H

Ne AP. 00bEKTOB /151 IPOBeIeHU

/11 | MPaKTHYECKHX M J1a00PATOPHBIX 3aHATHH,

MOMeIleHUi VISl CAMOCTOATEIbHOM PadoThI
o0yyaromuxcs (HoMep ayIMTOPHH)

IlepeueHb 0CHOBHOTO 000PYIOBAHUS

1. | KommnbroTepHslii kitacc. YueOHas ayaiuTopus
JUIS IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO THUIIA.
VYyeOHast ayuTOpus AJIs IPOBEACHUSI 3aHATHI
CEMHHApPCKOro TUMa. Y4eOHas ayTuToOpus AJs
MIPOBEJIEHUS J1abOpaTOPHBIX paboT. YueOHas
ayJUTOPHS JIs1 KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX paldoT). YueOHas
ayJTUTOPHS JJIsl IPOBEACHUS TPYIIIOBBIX U
WHJUBUAYAIbHBIX KOHCYJIbTAUN YueOHast
ayJUTOPHS JJIsl IPOBEIACHUS 3aHATHH
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON
arrecraruu. E-214

Crospl y4eHMYECKHE JBYXMECTHBIE
CTOJIbl YYEHUYECKE, CTOJI KOMIIbIOTEPHBIH,
cron npenoaararenbckuid, IIK ,mocka
TPEXCEKIMOHHAsl ayAWTOpHas (MenoBas),
CTYl  IPENOJaBaTENIbCKUH,  IPOEKTOP
MYJIbTUMEIUNHBIA ,9KpaH JJIs IIPOEKTOPA,
TyM0a BbIKaTHas

2. | Ilomermenue asst caMOCTOSATENIBHOM pabOTHI
obyuatomuxcs [-401

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPHI.

3. | Ilomermenue amst caMOCTOSTENBHON PaObOTHI
obyuaromuxcst /[-409

CTOJ'IBI-HapTBI ABYXMCCTHBIC, CTYJIbA,

CTON MIPENOIABATENIbCKUH, CTYII
MIPENOAABATENIbCKUN, ITEPEABUKHAS JOCKA,
JKpaH, IIPOLIECCOP, IIPOEKTOD,

KOMIIBKOTCPHBIC CTOJIbI, KOMIIBKOTCPBI JJIS
CTYACHTOB C BBIXOAOM B CE€Th HMHTCPHET,
KOMIIBIOTCP npenoaaBareisd, CEeTeBOI

nrkad.
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