MUWHUCTEPCTBO OBPA30BAHUS Y HAYKU POCCUMCKON OEJIEPALINN
QezepanbHOE TOCYJapCTBEHHOE GI0KETHOE 00pa3oBaTe/IbHOE YUPEeKICHHE
BBICIIIEr0 00pa3oBaHus
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PABOYASI TIPOI'PAMMA AUCHUIIIMHBI

MET OJbI HCCIIEJOBAHHH MATEPHAJIOB W ITPOI[ECCOB

Hanpasiienye noAroToBKA
22.03.02 Metamtyprust

Hamnpasnenue (mpoduiib) mporpaMMbl
O6paboTKa METAIUIOB JIaBleHHEM (TIPOKATHOE IIPOM3BOZICTBO)

YpoBeHb BbIcIIEro 06pasoBanus — OaxanaBpuaT
ITporpamMma IOATOTOBKH — aKaJieMUIecKuii GakanaBpuar

®opma 00yueHusT
3aoyHas

Wncratyr Meratypruu, MaiiHOCTPOEHHS. i MaTepranoobpaboTKi
Kadenpa Texnomnoruii 06paboTKH MaTepHaIOB
Kype
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MaruauToropck
2016 .



Pabouas nporpamma cocrarnena Ha ocHose PI'OC BO 1o HanpasieHHIO NOANOTOBKH
22.03.02 Merannyprus, yreepaaennoro npukazom MOuH PO or 04.12.2015, Ne 1427.

Paboyas nporpamMma paccMoTpera i 0100peHa Ha 3aceaniy Kadeapht TEXHONOrHi
obpaborku marepuanos 18.10.2016 r., npotokon Ne 2,

PaGouas nporpamMma 0100peHa METOHYCCKONR KOMHCCHCH HHCTHTYTA MCTRLIYPIHY,
MAIIHHOCTPOCHHA H MaTepuanoobpaborku 20.10.2016 r., nporokon Ne 2.

ﬂpchmos /

PaGouast nporpamMma CoCTaBieHa:
Jlouent xadeapni Texuonoruit o6paboTki MATEPHANIOB, KAHJL, TCXH. HAYK, IOICHT

ﬁ / 10.10. Edumona /

Peuensent: '
Sasenyronumit kadeapoit Texnonoruit, cepruduxaim 1 cepsuca asTomodunei,
J-p TeXH. HayK, npodeccop

/ IO, Mesun [/




JIuer perscrpanuy H3MEHeHHIH ¥ 100 THeH

JHara.
Ne Paznen Kparkoe cozmepixanue Ne nporoxona | IToxmwuce 3as.
/I | IpOrpaMMEl U3MEHEHUS/JOIOIHEHHS 3ace/laHus Kadezpoii
Kadeapsr
. o d AKTyamm3anus MaTepuaibHO- 11.09.2017
TEXHHYECKOTro obecredeH st
ITporoxomn Ne 1
JUCIHILIHHE
i i AxTyanusanus yueOHO-METOAUYECKOro 1 11.09.2017
HH(OPMAIMOHHOrO 0becreyeHus
[TpoToxon Ne 1
JIUCIUILTAHEI
3 - B AxTyamizanus y4eOHO-METOHYeCKOro U 17.092018 4 47
HH(OPMAIMOHHOro ObecreyeH s s
[lporokon Ne2 |/ [~
JHCIIHTLIHHEI -~
" " AxTyamasanus yaeOHO-METOHIECKOro i 03.09.2019 ’ [—
: HH(pOpMaIHOHHOro 0becneyeH s
Ilpotokon Ne1 |
JTACIHTLTHHEI
aTH3alHs y9eOHO-METOMMYECKOro 1 '
5 Rl & 08.09.2020 7
HH}OPMAIHMOHHOTO 0becTeYeH s /
JACIATUIMHET [Tporoxon Nel \




1 Ilesn ocBOEHMSI AUCHMILJIMHBI

L{enssMu OCBOCHMS TUCHUTLIMHBI «METOIbl UCCIICIOBAHNS MAaTEPHAIOB U TIPOIIECCOBY
SIBIISIIOTCS: Pa3BUTHUE Y CTYJCHTOB JIMYHOCTHBIX Ka4eCTB, a Takke (OpMUPOBaHUE MPOPeECcCH-
OHAJIBHOW KOMIIETEHIIMU B COOTBETCTBUU ¢ TpeboBaHussmMu @I'OC BO 1no HampaBieHHIO T01-
roroBku 22.03.02 Meramtyprus.

2 MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl MOATOTOBKH
0akajiaBpa

Jucuumnnuza «MeToabl UccaeI0BaHusl MaTepHalioB U MPOLIECCOBY BXOIAUT B 0a30BYIO
qacTh 010ka 1 00pa3oBaTeNbHON IPOTPAMMBI.

Jlia u3ydeHus AUCHMIUIMHBI HEOOXOIUMBbI 3HaHUA (YMEHUs, BiaJeHus), chopMupo-
BaHHBIC B PE3YJIbTATE U3yUCHUS JUCIIUTLINH:

- ¢u3uKa (MexaHHKa, TEPMOAMHAMHUKA, [TOBEJICHNUE BEIIECTB B DJIEKTPUUYECKOM M Mar-
HUTHOM I10JI€);

- usnueckas Xxumus (3aKOHBI B METOIbI (PU3NYECKON XMMHH);

- MaTepUAIOBECHNE (BIUSHUE CTPYKTYPHBIX XapaKTEPHCTUK Ha CBOWCTBA Marepua-
JIOB);

- METpOJIOTHS, CTaHJapTU3alus W cepTUdUKanms (METOABl U CPEACTBA MU3MEPCHHMA
(U3UYECKUX BEIHYHH).

3HaHUS W YMEHHS CTYJCHTOB, IMOJIYYCHHBIC NMPU WU3YYCHUU TUCIHILTAHBI «MeETOIbI
MCCJIEIOBaHMsI MaTepPHAlIOB U MPOIECCOB» OYAyT HEOOXOAMMBI UM IPH AajbHEHIIeNH moaAro-
TOBKE U BbInoJHeHnU BKP.

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHMILIMHBI ¥ NJIAHUPYeMble Pe3yJbTaThl 00y4eHust

B pesynpTaTe OCBOCHHS AMCHMILTUHBI «METOABI MCCIENOBAaHUS MATEPUANOB U IMPO-
1IECCOBY» 00 yUaIOIIMICS JOHKEH 001a1aTh CIEAYIOIIMMU KOMITETEHIIUSMH:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHUs

KOMIICTCHIINM U

IIK-2: cmoco0HOCTBIO Bblﬁl/lpaTb METOAbI HCCJICIOBAHUA, IIJIAHUPOBATD U IPOBOAUTH
HGOGXOIII/IMBIC IKCICPUMEHTDI, HHTECPIPETHPOBATD PE3YyJbTaThl U 1€JAaTh BHIBOAbI

3Hath — KJaccu(UKaIMI0 OCHOBHBIX METOJOB HUCCIIEIOBaHUI MaTepHaioB;
— OCHOBBI ITPOCBEYMBAIOLIEH U CKAHUPYIOLIEH AIEKTPOHHON, 30H0BOM,
TYHHEJIbHOW U aTOMHO-CHJIOBOW MUKPOCKOIINN;

Ymern — BBIOpaTh METOJ MCCIIEAOBAHUS IS ONPEACIICHHs TTapaMeTPOB MaTepua-
JIOB IIPH PEUIEHUN KOHKPETHOM MPaKTUYECKOH 3a/1auH;

— MOJIEpPHU3HPOBATh METOJUKU TMOITYYCHHUS M OOpabOTKH SKCIEepUMEH-
TaJIbHBIX JIaHHBIX;

— BBIOWPATH W MCTIOJIB30BATh METOBI M 000PYIOBaHUE I aHAIHM3a PU3H-
KO-MEXaHWYECKHUX CBOMCTB HOBBIX MATEPUAJIOB M U3JEINI U3 HUX;

Branets — MPaKTUYECKUMU HaBBIKAMH MPOBEACHUS IKCIIEPUMEHTA C YUETOM BBIOO-
pa ONTUMAIBbHBIX METOAUK U 00OPYAOBAHUS [T UCCIIEAOBAHUM, palno-
HAJIBHOT'O OINPE/IENICHUs YCIOBUH U JUana30Ha SKCIEPUMEHTOB, 00pabOTKH,
CHCTEMAaTH3allMK U aHaJI1u3a HOJTYYECHHBIX pE3YyJIbTaTOB.

OIIK-1 roroBHOCTBIO HCIOJIB30BaTh yHAaMEeHTAJIbHbIC 001IeMH/KeHePHbIe 3HAHUS

3HaThL — MCTOABI U3YYCHUA q)HSHKO-XI/IMI/I‘ICCKI/IX ITponeccCoB, @HSH‘ICCKHX, XHUMH-




CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIMH

YECKUX CBOMCTB U IKCIUTyaTAIlMOHHBIX XapaKTEPUCTUK MAaTEPHUAIIOB,
YCTPOMCTB, MPUOOPOB U U3JEIUN HA UX OCHOBE;

YmeTb — IPUMEHATh AU(PAKIMOHHBIC, CHEKTPOCKONHUYECKHE, PE30HAHCHbIE W
JPYTHe METOJIbI IIPU UCCIECJOBAaHUN MAaTEPUAIOB;

Braners — MPaKTUYECKUMHU HABBIKAMHU HCIIOJIb30BAHUS 3JIEMEHTOB METOJIOB HCCe-
JIOBaHUSI MaTEPUAJIOB U MPOILIECCOB HA JIPYTUX JTUCLUUIUIMHAX, HA 3aHATUIX B
ayJTUTOPUU U HAa Y4eOHON MPAKTHKE;




4 CTpyKTypa U co/iepKaHue IUCUUIITTUHbI

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABISICT 4 3a4eTHRIX equHMIl 144 akaja. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 19,2 akan. 4acos:
— ayautopHas — 16 akaj. 4acos;

— BHeayauTOpHas — 3,2 aKaJ. 4acoB
— camocrosTenbHas pabora — 116,1 akax. 9acos;
— MOJITOTOBKA K 9K3aMeHy — 8,7 akaJl. yaca

AynutopHas

KOHTAaKTHaA pa-

oora

@opMa TEKyLIero KOHTPOJIS
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Knaccudukanus matepuaioB U 0cOOCH- W3ydenne HaydyHOU U yueOHOM TK-2-3
HOCTHU HCCIIEIOBaHMS pa3IuyHbIX MaTe- | 4 | 1 14 | nurepatypsl, HanMcaHue pede- Pedepar OITK-1 '3
puangoB pata. [logroroBka noksana.
3amura 1abopaTopHON pabOTHI:
W3ydenne HaydyHOU U yueOHOM «M3yuenue ycrporcTBa u [1K-2-
OnTHYECKas, MPOCBEUHBAIOUIAL U CKa- J'II/I”Z: aTyphl }I;I;nncaHZ: ede- |1 I/IHIII/Iyl'?OB 36}2)T£ acTpoBOTrO | 3yB
HUpYyIomas (pacTpoBasi) JEKTPOHHAS, 4 | 2 | 6/2 30 PATYPBL, P p p pacip B,
pata. [TonrotoBka k mabopa- | S3JIEKTPOHHOTO MHKpockomay, | OIIK-1-
CKaHMPYIOLIasi 30H10Basi MUKPOCKOIIHS .
TopHO padote Ne 1, 2 [1, 2] | «CkaHupyromias 30HA0Bast MUK- | 3yB
pockonusi». Pedepar.
3amuTa 1abopaTopHBIX padoT:
Mertoap! n3ydeHus GU3NIECKUX, XUMH- . . Hl paTop P
. N3yuenne naydHo u yueOHOH «O1neHKa MEXaHMYECKUX ITK-2-
YEeCKUX U OMOJIOTHYECKUX CBOMCTB, Me- .
JIUTEpaTyphbl, HaMKcaHue pede- | CBONCTB CTalu (MCTIBITAaHHE Ha 3YB,
XaHUYECKUX M dKCIUTyaTallMOHHbIX Xa- | 4 | 1 2 40 .
N pata. [lonroroBka k mabopa- | pactsokeHue, yaapssiid n3rud, | OITK-1-
PaKTEpUCTUK MaTepUaIOB, YCTPOUCTB, .
TOpHOH paboTe. TBEPJOCTb 1 MUKPOTBEPIOCTHY, 3yB

pruOOpPOB U U3AEINN

«M3ydeHnne ycTponcTBa U




AynutopHas

KOHTaKTHas pa-
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MPUHITUIIOB Pa0OTHI CTEPEOMHUK-
pockomnay, «KonnuecTBeHHBIH
aHaJIN3 JOJIM BS3KOW COCTABIIS-
IOLIEH U3JIOMay
Pedepar
N3ydenue HayuyHOU U yueOHOM . [1K-2-
yi i Y1 3amuTa 1ab0opaTOpHON PadOTHI:
JUTEpATyphl, HaNKUcaHue pede- .| 3y,
PentrenoBckue merons! uccnenoBanua | 4 | 1 2 12,1 «MHUKPOPEHTI€HOCTIEKTPAJIbHBIN
parta. [lonroroBka k mabopa- OIIK-1-
9 a”anmu3». Pedepat
TOpHOU pabore. 3yB
N3ydyenue HayuyHOU U yueOHOM [K-2-3
Hepaspymaromue MeTo bl KOHTPOJISA 4 |1 20 | nuTepaTypsl, HanUcaHue pede- Pedepar OIK-1 '3
para.
HToro mo gucumIIvHe 6/2 | 10/2 116,1 Jk3amen-8,7 4




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jl1g ycBOEHMS CTyJ€HTaMM 3HAaHUM 110 AMCLHUIIIMHE «MeToIbl UcCiIeOBaHus MaTepra-
JIOB U NPOLECCOB)» IIPUMEHSIOTCS TPAAULUOHHAS U KOMIIETEHTHOCTHO-MOJYJIbHASL TEXHOJIO-
ruy oOyueHusl, BKJIIoyarolue B ce0si OOBsICHEHUs IpenojaBaTels Ha JEKLHSIX, CaMOCTOs-
TEJIbHYIO paboTy ¢ y4eOHOM M CHpaBOYHOW JHUTEPATYypOW MO TUCHMILUIMHE, BHIIOJHEHHE Ja-
60paTopHBIX pabOT [0 METOAMUYECKUM YKA3aHUSAM U T.II.

B kauecTBe MHTEPAKTHUBHBIX METOAOB O0YUYCHHUS UCTIOIB3YIOTCS:

- OomepeXxarollas caMocTosITelbHas padoTa U paboTa B KOMAaHJE MPHU BBIIOJHEHUHU Ja-
OopaTopHBIX padoT;

- po6sieMHOe 00y4YeHHe MPU MOUCKE MH(OPMALIMOHHBIX HCTOYHHUKOB, COCTABICHUM U
HaNMCaHUM pedepara Mo MoTyYSeHHBIM WHANBHYaTbHBIM 3a/IaHHSIM.

CamocrosrenbHas padoTa CTYAEHTOB HallpaBlieHa Ha 3aKpeIlIeHHe TeOPETUYECKOro Ma-
Tepuaa, U3J0KEHHOro MpenojaBareieM, Ha MpopadOTKy TeM, OTBEIEHHBIX HAa CaMOCTOS-
TEJIbHOE W3Yy4eHHe, Ha MOATrOTOBKY K JJAOOpaTOPHBIM 3aHATHUSAM, HanucaHue pedepara, noaro-
TOBKY K KOHTPOJIbHBIM pab0TaM ¥ UTOIOBOMY 3a4eTy IO TUCLUIUINHE.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

Tewmbl s pedepara
1. Knaccudukanuss MaTepuasoB U OCOOCHHOCTH HCCIICIOBAHUS PA3IMYHBIX Ma-

TEpPHUAJIOB.
OrnTryeckre METObI UCCIIEOBAHUSI MATEPHATIOB.
[IpocBeunBaroiias 31€KTPOHHAS MUKPOCKOIIHS.
PacTpoBas anekTpoHHas MUKPOCKOIIHS.
CxaHupyromiasi 30HA0Basi MUKPOCKOTIHSI.
CrexTpanibHble METOABI UCCIEAOBAHUS MAaTEPHAIIOB.
Mertopbl onpeiesieHUs] MEXaHUYECKUX CBOWCTB.
Hepaspymalomne METO/bI KOHTPOJIS (BU3YATbHO-ONTUYECKUN, PEHTTEHOBCKAs U TaM-
Ma-/1e(heKTOCKOMNuUs, YIbTPa3ByKoBas NehEKTOCKOMUS, KAMWUISIPHbIE METOJIbl KOHTPOIIS,
MarHUTHBIE METO/IbI HEPA3PYIIAIOIIETO KOHTPOJISA). .

\‘@S“"P.W!\’



7 OueHo4YHbIe CpeCTBA JJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEACHUA MPOMEKYTOUYHOM aTTeCTAIlUN:

CTpyKTypHBIii
AJIEMEHT
KOMIETEHITHH

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpeCTBA

IIK-2: cmocoon

3yJbTAThI U 1€J1aTh BLIBO/IbI

0CTHI0 BHIOMPATh METO/bI HCCJIeJOBAHNS, IJIAHUPOBATH U MPOBOIUTH HEO0OX0JUMbIE IKCIIEPUMEHThI, HHTEPIPETHPOBATH pe-

3HaTh

KJIaCCI/I(i)I/IKaIlI/IIO OCHOBHBIX METOJ0B

HCCIIEIOBAHUI MAaTEpHUAJIOB;

- OCHOBBI MPOCBEYMBAIOIICH U CKAHUPYIO-
LIEH 3JIEKTPOHHOM, 30H10BOM, TYHHEIILHON
U aTOMHO-CUJIOBON MUKPOCKOITUHU

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Onrtuueckas mukpockonusi. OCHOBHBIE MOHSATUS — pa3pellarollas ClocoOHOCTb,
npeen paspereHus, IMppaKkuOHHbIN peae. Y CTpOCTBO ONTUYECKOI0 MUKPOCKOIIA.
2. MuKpOCKOIHUS KOMOMHAITMOHHOTO PACCESTHUSI CBETA — KOHCTPYKIIUS, IPUMEHEHHE.
3. Mukpockornus ¢ HachieHrHeM toMuHecteHun (STED) — KoHCTpyKIHs, IpuMe-
HEHHUeE.

4. KondokanabHas MUKPOCKONHUS — KOHCTPYKIIUS, IPUMEHEHHE.

5. II9M. OcHOBBI mpocBeUnBaIOLIEH 3JIEKTPOHHOM MuKpockonuu. KoHCTpykius
[IOM. ®opmupoBaHue Jyya.

6. Bosmoxnaoctu u npumenerue [I9M. OO0beKThI HccaenoBanus. JloCTOMHCTBA U He-
noctatku Metoga [I9M. O6nactu npumenenus [I9M.

7. POM. ®usnueckue ocHoBel POM. YcerpoiicTtBo u pabora POM.

8.  Texuuueckue BozmoxkHocTH POM. Koncrpykius POM. [Ipumenenne. MPCA.

9. C3M. Ckanupyromasi TyHHEJIbHAsI MUKPOCKOIIUS — YCTPOWCTBO, MPHHITUIIBI pado-
Thl, IPUMEHEHHUE.

10. C3M. ATOMHO-CHIJIOBasi MUKPOCKOIIHSI — YCTPOWCTBO, MMPHHIIUIIBI paOOTHI, IIPUMeE-
HEHHUE.

11. C3M. DnektpocunoBasi MUKPOCKOIUS — yCTPOUCTBO, MPUHIUIIBI paOOThI, IpUMe-
HEHHUE.

12. C3M. MaraHuTHO-CHJIOBasE MUKPOCKOTIHSI — YCTPOMCTBO, MPUHIIUIIBI PaOOTHI, MPH-
MEHEHHUE.

YMmeTn

BBI6paTB METOJ HCCICOAOBaHUA AJIA

Ilpakxmuueckue 3a0anus:




CtpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHUS O1ieHOUHbIE CPENCTBA
KOMIIETCHIINU
ompeJieNICHUs TapaMeTpoB MaTeprainoB pu | Onucarb METOAUKY MPOBEACHUS UCCIICIOBAHUNA:
pEUICHUM KOHKPETHOM MPaKTHYECKOW 3a- | - Ha ONTHYECKOM MHKPOCKOIIE;
JTauu; - Ha POM;
— MOJEPHHM3MPOBATh METOAUKH Toiyde- [ - Ha ACM;
HUS W O0O0pabOTKH AKCIIEPUMEHTAJIBHBIX | - ONPEACICHMS OaJuta 3epHa;
JTaHHBIX; - OIIPELEITIECHUS OUCIIEPCHOCTH IIEPIIUTA;
- BBIOMPATh U UCIIOIb30BATh METO/IBI U - ONPENICIICHNS KOJNYECTBA HEMETAININYECKUX BKIKOUYEHHU;
obopynoBaHue it aHanu3a GU3NKO- - UI3BMEPEHUE TBEPAOCTHU 110 Bukkepcy;
MEXaHUYECKUX CBOMCTB HOBBIX MaTepHa- - U3MEPEHME TBEPAOCTH 110 POKBEITY;
JIOB Wl UBJICTIMH U3 HUX; - U3MEpPEHUE TBEPIOCTH TT0 bpuHemo;
- I3MEPEHNE MUKPOTBEPIOCTH;
- OIIPEJICJICHUE YIApPHOM BSI3KOCTH METAJUIOB.
Brnaners - IPAaKTUYECKUMU HAaBBIKAMU NPOBEJICHUS | 3a0anus Ha peuienue 3a0ay u3 npoheccuoHanvHoul 001acmu, KOMnIeKCHble 3A0a-

HKCIIEPUMEHTA C YYETOM BbIOOpa ONTH-
MaJIbHBIX METOJIUK U 000PYAOBaHUS IS
UCCIIEN0BAHNM, PallHOHAIIBHOTO OIIpeeIie-
HUS YCIIOBUM M TMAIla30HA SKCIIEPUMEHTOB,
00paboTKH, cCUCTEMaTHU3allui U aHAJIN3a
IIOJIyYEHHBIX PE3YJIBTATOB.

HusA:.

BriOpars MeTon u3mepeHust TBEPIOCTH:

- 17151 MAaT€PHUAJIOB HU3KOWU TBEPAOCTH;

- JUI MaTepUaJiOB CPEIHEN TBEPAOCTH;

- 17151 MaT€PHUAJIOB BBICOKOM TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIEIUN U CIIOKHOM (OPMBI;

- JUTsl TOHKUX 00pasIioB.

Br16op MeTona nccnenoBanus:

- 17151 OTIPENIeICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;
- JUTA ONIPENIETICHUS pa3Mepa 3epHa B YIIbTPaMEIKO3EpPHUCTHIX MaTepraiax;
- 17151 UCCJIEIOBAHUSI TUCTIOKAIITMOHHOM CTPYKTYPHI;

- JI7Is1 UCCJIEIOBaHMsI MUKpOpebeda MoBEepXHOCTH.

OIIK-1 roToBHOCTHI0 HCII0JIB30BATh (PyHIaMEHTAIbHbIEC 001IICHHKEHEPHBbIE 3HAHUS

3HaTh

MCTOJbI NU3YUYCHUSA (i)I/ISI/IKO-XI/IMI/I'-IeCKI/IX
MponeccoB, (I)I/I3I/I"ICCKI/IX, XUMHNYCCKUX

Hepeueub meopemuideCKux 60npocoé K IK3ameny:

1. OcHOBBI (I)I/ISI/IKI/I PECHTICHOBCKOI'0 H3JTYUYCHUS. BzaumogeiictBue PCHTICHOBCKUX




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

CBOMCTB U JKCIUIyaTallMOHHBIX XapaKTEPH-
CTHUK MaTEepUaJIOB, YCTPOUCTB, MPpUOOPOB U
W3S Ha UX OCHOBE;

JIy4eu C BEIECTBOM.

2. OcCHOBHBIE METO/Ibl PEHTI€HOCTPYKTYPHOTO aHaIN3a.

3. Meroast PCA — Jlays, Koccens.

4. Mertoasl PCA — metop BpalieHusl, MOpoIKa.

5. OcCHOBHBIE METOJIbI PEHTTEHOCIIEKTPAIbHOTO aHamu3a. O0I11ee yCTpOHCTBO CIIEK-
TPOMETPOB.

6. MGTO[[I)I PECHTICHOCIICKPAJIbHOI'O aHAJIM3a — KanCTBCHHbIﬁ, ITOJIYKOJIMYCCTBCH-
HBIH, KOJTMYECTBEHHBIN.

7. Crarndeckue MCTOABI OIIPCACICHUA MCXaHUUCCKHUX CBOICTB.

8. JluHamMuyeckue METO/bI ONpeAeTICHIS MEXaHUYECKUX CBOMCTB.

9. L[I/IKJII/I‘-IGCKI/IG MCTOJbI OIIPCACICHNUA MCXaAHUYCCKUX CBOMCTB.

10. Hepaspymiaromue MeTo 16l KOHTPOJIS.

YMmeTn

- IPUMCHATDH ):[I/I(I)paKLII/IOHHLIe, CIICKTPO-
CKOIMMYECCKUEC, PE3OHAHCHBIC U IPYIrUc MC-
TOABI ITPHU UCCIICAOBAHUU MAaTCPUAIIOB;

Ilpakmuueckue 3a0anus:

Onucarb METOJMKY MTPOBEIECHUS UCCIIEA0BAHUM!
- Ha [IDM;

-Ha MPCA;

- HEpa3pyHIAOIIHUX METOOB KOHTPOJIS.

Bnanets

- IPAKTUYECKMMHU HaBBIKAMHU HCII0JIb30Ba-
HUS 3JIEMEHTOB METO/I0B UCCIIEIOBAHMS
MaTepUajoB U MPOLECCOB HA APYTUX JUC-
LUIUIMHAX, Ha 3aHATUSAX B AyAUTOPUU U HA
y4eOHOIl MpaKTHKe;

3adanusa na peuienue 3a0ay u3 npogheccuonHanbHOl 001acmMU, KOMNJIEKCHbLE 3A0a-
HUA:

BriOpats MeTon u3MepeHus TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEpUAaJIOB CPEIHEN TBEPIOCTH;

- JUTSI MaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTSl MACCUBHBIX U3JIEUN U CIIOKHOU (POPMBIL;

- 171 TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTSL OTIPEJICIICHHS pa3Mepa 3epHa B KPYITHO3EPHUCTBIX MaTepHaliax;

- JUTsl ONIpeJIeNIeHNs pa3Mepa 3epHa B YIBTPaMEIKO3epHUCTBIX MaTepHanax;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

- 17151 UCCJIEIOBAHUSI TUCTIOKAIIMOHHOM CTPYKTYPHI;
- JIJIs1 UCCJIEIOBAHMsI MUKpOpebeda MoBepXHOCTH.




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, MIOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooepircanue nynKma:

[TpomexyTouHas aTrTecTalys Mo IucHUIUIMHE «MeToabpl Hccae10BaHusl MaTepUaIoB U
IIPOLIECCOBY BKJIIOYAET TEOPETUUECKHE BOIPOCHI, MO3BOJISAIOLIUE OLEHUTh YPOBEHb YCBOCHUS
00y4aroIMMuUCs 3HAaHUM, U MIPAKTUUYECKHUE 3aJaHusl, BBISBIISIONINE CTEeHb COPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEeHa.

DK3aMeH 10 TaHHOW AMCUUILIMHE MPOBOJUTCS B YCTHOM (hopMe MO 3K3aMEHAIIMOHHBIM
Ouieram, KaX/Ibli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCa.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJHYHO» (5 0aJIoOB) — 00yJarouuics TEMOHCTPUPYET BBICOKHMA ypo-
BEHb C(POPMHPOBAHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKOe 3Ha-
HUE y4eOHOro MaTepuasna, CBOOOIHO ONEepUpPYeT 3HAHUSAMU, YMEHUSMU, IPUMEHSET UX B CU-
TyaIusiX TOBBIIICHHON CII0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6anna) — oOyJaromuics AeMOHCTPUPYET CPEAHHUI YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTCHIINH: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JIOIyCKAIOTCS
HE3HAYUTeNbHbIE OMUOKHU, HETOYHOCTH.

— Ha OIICHKY «YJA0BJETBOPUTEILHO» (3 Oamia) — oOyJarouuiics 1eMOHCTPUPYET OPO-
TOBBIH YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUNA: B XOJI€ KOHTPOJIBHBIX MEPONPUITUN TO-
MTyCKAIOTCS OIITHUOKH, IMPOSIBIISIETCS OTCYTCTBUE OTACIbHBIX 3HAHUHN, YMCHHH, HABBIKOB.

— Ha OIICHKY «HeYAOBJIETBOPUTEJbHO» (2 Oamia) — o0y4arouuiicss AeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKoro MaTepualna, JOMyCKaeT CYIIECTBEHHBIC OIIMOKH, HE
MOJKET MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKHM PEIICHHS MMPOCTHIX 3a]1a4.

— Ha OLIEHKY «HEeYyI0BJIETBOPUTEJabHO» (1 Oamr) — oOyJaronuiicss He MOXKET MOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOM3BEACHHS M 00BsSCHEHUS MH(POpPMAIlMU, HE MOXKET MOKa3aTh WH-
TEJUIEKTYyaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

8 YuedHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHre TN CIUTIIHHbI
a) OcHoBHas UTEpaTypa:

1. Metoab! uccienOBaHUs MAaTEPHAIIOB U MPOIECCOB : yueOHOe mocodue /st By30B /
B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3n., ucnp. u gomn. — Mocksa : U3na-
tenbeTBO FOpaiir, 2019. — 226 c. — (YHuBepcutetsl Poccun). — ISBN 978-5-534-05475-0. —
Tekcer : anextponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/439014

2. AoOpamos, H.H. Metoas! u cpenctBa m3MepeHHd, ucbITanuii 1 KoHTposst. Co-
BpPEMEHHbBIE METO bl UCCIIEAOBAaHUH (PYHKIIMOHAIBHBIX MaTepuasioB: yuyeOHoe nmocodue / H.H.
AoGpamos, B.A. benos, E.W. I'epmman ; mox penakmaueit C.J]. Kanomkuna. — Mocksa : MU-
CHUC, 2011. — 160 c.— TekcT : 3MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsT CHUCTEMa
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/reader/book/47412/#1 (mata oOparieHus:
25.09.2020). — Pexxum foctyma: Jjisl aBTOpU3. TOJIb30BaTENICH.

0) JlonomuurtensHas TuTeparypa:

1. MexaHn4ecKkue CBOMCTBA METAUIOB: CTATUYECKHUE WCIIBITAaHUA: yaeOHOe Tocobue

/ B.C. 3onoropesckuii, B.K. IloptHoii, A.H. Cononun, A.C. IlpocBupsikoB. — MockBa :
MUCHUC, 2013. — 116 c. — TeKcT : 37AeKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAs CUCTEMA
«Jlanby : [cait]. — URL: https://e.lanbook.com/book/117123 (mara oOpamicHus:

25.09.2020). — Pekum mocTyma: AJis aBTOPU3. MOIb30BaTEICH.


https://e.lanbook.com/reader/book/47412/#1
https://e.lanbook.com/book/117123

2. benompirieB, M.JO. Mexanndeckne CBOWCTBA METAJIOB : ydeOHOE rocobue /
M.1O. benomsitieB. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 : TBepmocts IIpouHocTs .
ITnactuurocte — 2007. — 140 ¢. — TeKcT : 2MeKTpOHHBIN // DIEKTPOHHO-OMOIHOTEeYHAs
cucrema «Jlanpy : [cait]. — URL: https://e.lanbook.com/book/117085 (xara oOpaiieHwus:
25.09.2020). — Peskum mocTyma: s aBTOPU3. MOIb30BaTEIEH.

3. benompitiieB, M.FO. Mexanudeckue CBOMCTBA METALIOB : y4eOHOe mocoOue /
M.IO. benomsitiieB, A.B. Kynps. — Mocksa : MUCHUC, [6. 1.]. — Yacts 3 : Bsskoctb. Pasz-
pymenue. Jlaboparopusiii npaktukym — 2008. — 85 c. — Tekcr : aneKkTpoHHBIH // Dnek-
TPOHHO-OnOMMoTeunas cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/1831
(mara oopamenusi: 25.09.2020). — Pesxum moctyna: Juist aBTOpU3. MOJIb30BATEICH.

4, by6muk, B.T. MeTonbl ucClieIOBaHUS MaT€pUaIOB M CTPYKTYpP B DJEKTPOHHUKE.
PentrenoBckast nudpakumoHHas MHUKpockonus : ydeOHoe mocobue / B.T. ByOomuk, A.M.
MunsBunackuii. — Mocksa : MUCHUC, 2006. — 93 ¢. — TekcT : 27IeKTpOHHBIHN // DNeKTPOH-
HO-OnOmmoreunas cucrema «Jlaue» : [caiit]. — https://e.lanbook.com/reader/book/117093/#1
(mara oopamienus: 25.09.2020). — Pesxkum mocTymna: Ui aBTOPHU3. MMOJIb30BATEICH.

5. Yymuuen, A.M. TexHuKa U TEXHOJIOTHS HEPA3PyIIAIOIIMX METOI0OB KOHTPOJIA JIe-

Tajei TOPHBIX MAIIMH U 000pyAoBaHuA : yueOHoe mocooue / A.M. UymnueB. — 2-e u3a. —
Mocksa : ['opuas kaura, 2003. — 378 c. — ISBN 5-7418-0064-5. — TekcT : anekTpoHHbI#t //
DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlaupy : [caiiT]. — URL.:

https://e.lanbook.com/book/3470 (mata obOpamenus: 25.09.2020). — Pexxum mocryma: st
ABTOpPHU3. IIOJIB30BAT eJIeH.

7. Muponos B. JI. OcHOBBI CKaHUpYIOLIEN 30HJIOBOW MHKPOCKONUHU. YueOHOE Mo-
coOue JJi CTY/IGHTOB CTapIINX KYypcOB BBICIINX yueOHbIX 3aBeneHuid. PAH. UucturyT duzu-
K1 MHUKPOCTPYKTYP. Hroxunit Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) Meroanueckue yka3zaHus:

1. W3yuenue ycTpoiCTBa M NPUHLHUIIOB PabOTHI PacTPOBOTO AJIEKTPOHHOI'O MHUKPO-
ckomna: Meton. ykas. / H.B. Konesa, FO.1O. Edumona, M.A. [TonsikoBa, M.I1. bapeIimHukoB.
Marnuroropck, 2011. 6 c.

2. Ckanupyrouias 30H10Basi MUKpockomnusi: 1aboparopHsiii npaktukyM / F0.10. E¢pu-
MoBa, M.A. [lonsakosa, A.E. I'ynun. Marauroropcek: M3n-Bo Maruutoropck. roc. TexH. yH-Ta
nm. I''11. Hocosa, 2017. 41 c.

3. H3ydeHue ycTpolcTBa M NPUHIMIIOB PabOTHI CTEPEOMHKPOCKOIA: METOM. YyKa3. /
O.A. Huxurenko, 0.}O. E¢umona, H.B. Konuea. Marauroropck: M31-Bo Marautoropck.
roc. TexH. yu-ta um. ['.11. Hocosa, 2013. 10 c.

4. KonuuecTBeHHBIH aHAIM3 JOJIM BS3KOW COCTABISAIOLIEH H3JI0Ma: METOJ. yka3. /
O.A. Huxkurenko, 10.}O. Edpumosa, H.B. Konmiea. Marnurtoropck: M3a-B0 MarHuToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 6 c.

5. MukpopeHTreHocneKkTpaibHbIi aHanu3: meroa. yka3. / FO.1O. Epumona, O.A. Hu-
kutenko, H.B. Konuesa. Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. 1.
Hocoga, 2014. 9 c.

6. MuxkpotBepaocts: Meron. ykas. / H.H. Unbpuna, M.II. bapeiaukos, F0.1O. Edpu-
MoBa. Marauroropck: M3n-so Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHre KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPHI C MOMOILBIO
KOMITBIOTEPHO# CHCTeMBbI aHai3a u300pakenuii Thixomet PRO: naGopatopHblii MpakTUKyM.
/ O.A. Hukurenko, F0.1O. E¢umona, H.B. KonnieBa. Maruutoropck: M3n-8o Marautoropck.
roc. TexH. yu-ta um. ['.11. Hocosa, 2015. 29 c.


https://e.lanbook.com/book/117085
https://e.lanbook.com/book/1831
https://e.lanbook.com/reader/book/117093/#1
https://e.lanbook.com/book/3470
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

8. Omnpenenenne MEXaHUYECKHX CBOMCTB MeTajla M MOCTPOCHHE KPUBBIX YIPOUHE-
HUS [0 JAMarpaMMe pacTshKeHus: MeTon. ykas. / B.r. Jloporo6ua. Maruutoropek: U3n-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2008. 49 c.

9. MUsmepenue tBepmoctu: meroa. ykas. / B.I'. Mycraduna, U.I'. lyoun, M.B. Lly-
6una. Marauroropck: M3a-Bo Marauroropcek. roc. TexH. yu-ta um. I.1. Hocosa, 2010. 19 c.

10. HcnpiTanue Ha ygapHYIO BSI3KOCTb: MeTod. ykas. / B.I. Mycrapuna. Maruuro-
ropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2009. 15 c.

11. OmpeneneHue KOJIMYECTBEHHBIX XapPAKTEPUCTUK MHUKPOCTPYKTYPBI € IOMOLIBIO
KOMITBIOTEPHOM CHCTEMBI aHan3a nu3oopaxkenuii Thixomet PRO: maboparopHbiii IPaKTHKYM.
/ O.A. Hukutenko, 10.}0. Ebumona, H.B. Konmiera. Marautoropck: M31-B0 Marautoropcek.
roc. TexH. yu-ta um. I'.11. Hocosa, 2015. 29 c.

r) Ilporpammuoe obecriedenue u MHTEpHET-pECypChI:

Haunmenosanue 110 No norosopa CpoK neicTBUS JIUIIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager CBo06o1HO Bbeccpouno
pacrpocTpaHsIeMoe

7Zip CBo06oiHO beccpouno
pacrpocTpaHsemMoe

1. HamumonanpHas nHGOPMAIIMOHHO-aHATUTHYECKasl cucTeMa —POCCUICKHIT HHIEKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. TlouckoBas cucrema Akagemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

3. HMudopmanmonnas cucrema — EnnHoe oKHO gocTyna K nHQOPMAIIMOHHBIM PECYp-
cam. — URL: http://window.edu.ru/.

4. ®enepanbHOE TOCYIapPCTBEHHOE OO KETHOE yupexkaeHne «DenepanbHblii HHCTUTYT
NPOMBIIIICHHOM coOcTBeHHOCTH». — URL: http://wwwl.fips.ru/.

5. Poccuiickwuii anexTpoHHbIi HaHOKypHAI. — URL: http://www.nanojournal.ru/ -

6. bubnmoreka oTKpHITHIX pecypcoB MuTepHer. - URL: http://www.iglib.ru/;

7. Poccuiickas ['ocynapctBennas oudnmnoreka. - URL:http://www.rsl.ru/;

8. Poccuiickas HarmoHansHas oubauoreka. - URL: http://www.nlr.ru/;

9. l'ocynmapcTBeHHass MyOaWYHAs HaydHO-TeXHU4Yeckas OmoOimoteka Poccmm. - URL:
http://www.gpntb.ru/;

10. Public.Ru - nyonuunast uatepraeT-6mbmmoreka. - URL: http://www.public.ru/;

11. Vbooks.ru - 6ubauoreka oraitn. - URL: http://www.vbooks.ru/;

12. Lib.students.ru -  Cryaenueckas  OubOmmoreka  lib.students.ru  URL:
http://www.lib.students.ru;

13. Hayunas 6ubmmoreka Cankr-IlerepOyprckoro 'ocynapcTBeHHOTO YHHBEpCHTETA.
- URL: http://www.lib.pu.ru/;

14. bykunuct (IlouckoBas cucrema "bykunuct" npeaHasHaueHa sl MOMCKAa KHUT U
JPYTUX 3JEKTPOHHBIX TEKCTOB, MMEOLIMXCs B cBoOonHOM noctyne B Mutepner). - URL:
http://bukinist.agava.ru/;

15. bubnuorexka Poccuiickoro I'ocynapctBeHHoro I'ymMaHuTapHOro YyHHMBEpCHTETA
URL: http:/liber.rsuh.ru/;

16. bubmmorexa FOHECKO. - URL: http://www.unesco.org/new/ru/unesco/;

17. Tlouck kuur Google. - URL: http://books.google.com/.
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9 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCUUNINHbI

MaTepI/IaJ'IBHO-TeXHI/I‘I€CKOG obecneyeHne JUCHUITIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyIUTOpUHN

OcHarnieHue ayJInTOpHu

Y4yeOHass ayauTopusi Ui TPO-
BEJICHHS 3aHATHH JIEKIIMOHHOTO
TUTIA

MynbTUMEIMIHBIE CPEACTBA XPAHECHMUS,
MPEACTABICHUS Y4eOHOW HHPOPMAIITHH

nepegayu

VueOHast ayauTopus sl TpO-
BEJICHUS JTA0OPATOPHBIX PaboT:
7a00paTopusi ONTHYECKONH MHUK-
POCKOITUH

JlabGopaTopHble yCTaHOBKH, H3MEpHTENIbHBIC HPUOOPHI
JUIsl BBITIOJTHEHHS JIAOOPATOPHBIX PaboT:

- AHanu3atop cTepeon300pakeHHH MOBEPXHOCTU TBEp-
JbIX Tel Ha 0a3e crepeomukpockona Meiji Techno RZ-B;
- AHanu3atop MHUKpPOCTPYKTYpBI TBEpIbIX Tel Ha 0aze
METAJLTYpPrHYeCKOr0  MHBEPTHPOBAHHOTO  MHKPOCKOIA
Zeiss Axio Observer 3;

- Cucrema o0OpaboTku wu3o0pakenmuii Ha 0Oaze I1O
«Thixomet PRO».

YueOHast ayauTopusi Ui Mpo-
BEJICHUS JTA0OpaTOPHBIX PadoT:
naboparopus MEXaHUYECKUX
HUCTIIBITAHU N

JlaGopaTopHbIE YCTaHOBKH, W3MEPHTEIBHBIC MPUOOPHI
JUTSI BBITIOJTHEHUS JTA0OPATOPHBIX padoT:

- Muxpotsepaomep BuehlerMicromet 5103 Buehler;

- YuuBepcanbhblil TBepaomep M4C075G3 EmcoTest;

- HanonpHas yHuBepcajbHas WUCIbITATEIbHAS JIBYXKO-
nounas manmmaa AG 1C-300 kN Shimadzu Corp;

- HanosnpHas yHuBepcalbHas HUCHBITATEIbHAS JBYXKO-
nounas manmmaa AG IC-50 KN Shimadzu Corp;

- Buneoskcrenzomerp TRWiew XShimadzu Corp;

- Konep mastaukoBbsiii MK 300 OO0 « UMITYJIBCy.

VYuyebHast ayauropus s Ipo-
BEJICHUS JTA0OpPAaTOPHBIX PadoT:
nabopaTopus CKaHUpYyoIei
AJIIEKTPOHHON MUKPOCKOITUH

JlaGopaTopHble YCTaHOBKH, W3MEPHUTENbHbIE NPUOOPHI
JUTSI BBITIOJTHEHUS JTa0OpaTOPHBIX padoT:

- Mukpockon ckanupyromui 3mekTponssiii JEOL JSM —
6490LV;

- Kamepa numro3oBast ¢ cMCTEMOI yIpaBJIEHHs LUIIO30M
JUISL PacTPOBOTO 3JEKTPOHHOTO MuKpockona MP 6490
LV;

- Cucrema mukpoanammsa INCA Energy 450 x-MAX 50
Premium, HKL Premium EBSD System Nordlys 1l 2 S
Oxford InstrumentsLtd.

VYuebHast ayautopus s Mpo-
BEJICHUS JTA0OpaTOPHBIX padoT:
nabopatopus (pU3HUECKOTO MO-
JIeTUpoBaHus  JaepopManvoH-
HBIX ITPOLIECCOB

JlabopaTopHbIC YCTaHOBKH, HW3MEPHUTEIbHBIC MPUOOPHI
JUUIS1 BBITIOJTHEHUSI TAOOPATOPHBIX padoT:
- Uccnenosarensckuit komiuieke Gleeble 3500.

VYuebHast aymutopusi Il TPO-
BEJICHUs JIaOOPAaTOPHBIX padoT:
nabopaTopusi 30HJIOBOW MHUKPO-
CKOIIHUHU

JlabGopatopHble yCTaHOBKHM, H3MEpUTEIbHbIE NPUOOPHI
JUTSL BBITTOJIHEHUS Ta00paTOPHBIX PadoT:
- Cxkanupytromuii 30H10BbIH Mukpockon NanoEducator II.

VYyeOHast aynuropus JUisl TPyII-
NOBBIX M  WHJIWBHUIYaJbHBIX
KOHCYJIbTAllUM, TEKYHIErO KOH-
TPOJIA U NPOMEKYTOUHOU arTe-
CTalMH

[Tepconanbubie kKomnbioTephl ¢ maketoM MS Office, BbI-
Xo70M B MHTEpHET U C JOCTYNOM B 3JEKTPOHHYIO HMH-
(dhopmMarmoHHO-00pa30BaTEbHYIO Cpely YHUBEPCUTETA

Ilomemenne 11 caMoCTOS-

[TepconanbHble KomMnbioTepsl ¢ makerom MS Office, BbI-




TEJIBbHOM paboThI X0J0M B MHTEpHET M C HOCTYIIOM B JIEKTPOHHYIO HH-
dbopMaImoOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tomemenue st xpanenust u | lkadel, cremnaxku A XpaHeHUS HHCTPYMEHTOB JUIs
Npo(UIAKTUIECKOTO OOCIYXH- | pEeMOHTA JJADOPaTOPHOTO 000PYI0BAHHS
BaHMs Y4eOHOTr0 000pYAOBaHUS




