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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

Lemsimu OCBOEHUS TUCIUIUIMHBI SBISICTCS (POPMUPOBAHUE Y O0YUAIOIIUXCS OMPEICTICHHOTO
OOIl (m. 5. OO6mei xapaktepuctuku OOII) cocraBa KOMMIETEHIUH I TOJATOTOBKH K
poeCCUOHATTLHON IeATEIbHOCTH.

Kon Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (1eCKPUNTOPHI KOMIETEHIHA)
KOMIIeTeHIHH HanmenoBaHue KOMITETEHIIMA
Kox HaumenoBanue
TIK(Y)-2.B1 Brazeer ONBITOM TPHUMEHEHHsS CIOXKHOTO (H3UYECKOro
CriocoOeH MpoBOANTh HAy4YHBIE 060pyOBaHMS
MecIIeN10BaHKA B H3GpanHol 0Gracti TK(Y)-2.V1 YMeer UCIIoNIb30BaTh COBPEMEHHYIO IIPUOOPHYIO a3y
JKCIICPUMEHTAIIBHBIX U (JIH) _
TEOPETHYECKNX (PH3HUECKIX TIK(Y)-2.31 3HaeT OCHOBHBIC METOJIbI HAy4HBIX HCCIIEJOBAaHUH B 001aCTH
TIK(Y)-2 HCCIIENOBAHMI C TIOMOLIBIO (DM3MKH KOHICHCHPOBAHHOTO COCTOSIHHS
COBPEMEHHOI IPHOOPHOIL 6a3bI (B TOM TIK(Y)-2.B2 Brnaneer OTEITOM 00paboTKu  pe3yJbTaToB Hay'HEIX
YHICIIe CIIOKHOTO (PU3HYECKOro MCCIICIOBAHMH TP IIOMOIIU HH(POPMALIMOHHBIX TEXHOJIOTHIT
060pynoBanust) 1 MH(YOPMAIIMOHHBIX TK(Y)-2.2 YMeer HCHONB30BaTh HH(POPMAIMOHHBIE TEXHOJOTHH B
TEXHOJIOTHH C y4eTOM OTE€4EeCTBEHHOTO pacyerax NpodecCHOHANBHBIX 3a/1a4
1 3apyOeXHOTO OITBITa TIK(Y)-2.32 3HaeT BO3MOXHOCTM HHGOPMAIMOHHBIX TEXHOJIOTUH ¢
) Y4EeTOM OTEUECTBEHHOIO U 3apyOeKHOTO OIBITa
TIK(Y)-4.B1 Brazeer OMBITOM M3MEpPEHHS PE3y/IbTaToOB (H3MUECKOro
Crioco0OeH NPUMEHSTh Ha PaKTUKE JKCIIEPUMEHTa
TIK(Y)-4 npo¢eccHOHAIbHbIE 3HAHNUS H YMEHUS, TIK(Y)-4.Y1 YMeeT ocBaHBaTh HOBBIE METOIBI U MPHOOPHI HCCIIEIOBAHMS
HOJIy4EHHbIE [IPH OCBOCHUH B 00J1aCTH (PU3MKH KOHICHCHPOBAHHOIO COCTOSIHUS
HPOGUIBHBIX (PUMYECKUX JUCLHILINH TIK(Y)-4.31 3HaeT MeToObl HM3MEpPEeHHH pe3yiabTaToB  (DH3HUECKOTO
JKCIIepHMEHTa

2. Mecto aucuumiannsl (Moay.as) B crpykrype OOII

JucuunianHa OTHOCHUTCS K BapuaTUBHOW 4dacTu bioka 1 ydeOHoro miana oOpa3oBaTeiabHOM
MIPOrPaMMBI.

3. [Inanupyemble pe3yJbTaThl 00y4eHHs M0 TUCHUIIIHHE

IToce ycrieniHoro OCBO€HUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pe3yIbTaThl 00yUEHUS:

IL1aHupyemble pe3y/IbTATHI 00yYeHHs] 110 IUCIUILIHHE Komnerenuust
Kon HaunmenoBanune
PI[']' Buaziets onbITOM HCCIIEOBaHNS MUKPOCTPYKTYPBI KOHCTPYKIIMOHHBIX MAaTEpPUajIoB MK(Y)-2
PI[—Z YMeTb BEIOHPATh MPABIIIBHYI0 METOAUKY aTTECTAL[MU CTPYKTYPHI B MOP(OIOrHHI HOBEPXHOCTH TBEPABIX TEJ TIK(V)-2
PI[ -3 3HATh NPUHIMIBI IEHCTBUS COBPEMEHHOTO HCCIIEJOBATENBCKOTO 000PyIOBaHUS TIK(V)-2
P}l-4 Brnanets onbITOM TECTUPOBAHUS SKCIUTYaTAIIOHHBIX XapaKTEPUCTUK TIK(V)-2
PI[-S YMerb BHIONpATH MPABIIBHYIO METOAUKY H3MEPEHHSI MEXaHHYECKUX XapaKTEePUCTHK HArPYKCHHBIX KOHCTPYKI[HIT MK(Y)-2
PI[_6 3HaTh 0COOCHHOCTH U IPAaHUIIBI IPHMEHUMOCTH SKCIIEPHMEHTAIBHBIX METOJIOB UCCIIEIOBAHHS MEXaHHIECKUX TIK(Y)-2
XapaKTEePUCTUK
P}I-? BrageTs onmbITOM 3KCILTyaTalM UCCIIEI0BATENBCKOTO 000pYAOBaHHS TIK(V)-4
P}I-S YMeTh MPOBOANTH aHAJIN3 MOIYYEHHBIX PE3yJIbTaTOB MUKPOCTPYKTYPHBIX HCCIIEIOBAHUI TIK(Y)-4
P)1-9 3HaTh OCHOBHBIE IIPEUMYILECTBA U HEJOCTATKU SKCIIEPUMEHTAIBHOTO 000PYI0BaHHS M METOAOB UCCIICIOBAHUS TIK(Y)-4

OI_ICHOLIHLIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMCXCYTOQHOﬁ arrecTaluu NpcACTaBJICHLI B

KaJICHIapHOM peI\/IITI/IHF-HJ'IaHe JUCHUITIINHBI.




4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHbI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Pazaesibl IUCHUNITHHBI

Dopmupyemblii
pe3yabTaT
00yuyeHus Mo
JUCHMITHHE

Buabl yuedHoii 1eTe1bHOCTH

Oo0bem

BpPEMeHH, 4.

Paznen 1. CTPYKTYPHBIE METO/IbI
ATTECTAIIMHA TBEPJBbIX TEJI

PI-1
P/I-2
P/I-3
P/I-4
P/I-5
P/I-6
P/I-7
P/I-8
P/I-9

Jlexmun

JlaGopaTopHble 3aHATHS

12

HpaKTI/I‘IeCKI/Ie 3aHATHA

CaMocTosTeNnbHas pa60Ta

43

Paznen 2. METOAbI HCCJIEJOBAHMUS
HOBEPXHOCTH TBEP/JbIX TEJI

Jlexmun

JlabopartopHsble 3aHITH

12

HpaKTI/I‘IeCKI/IC 3aHATHUA

CaMocrTosTenbHas pa60Ta

43

Pa3znen 3. MEXAHUYECKHUE
XAPAKTEPUCTHUKHU TBEPIBIX TEJI

Jlexkuun

JlabopartopHsble 3aHATH

12

HpaKTI/I‘IeCKI/IC 3aHATHUA

CaMocrTosTelbHas pa60Ta

43

Pazgen 4. ®U3UYECKHE CBOWMCTBA
KOHAEHCHUPOBAHHOI'O COCTOSAHUA

Jlexuun

JlabopatopHble 3aHITH

11

IIpakTrueckue 3aHATUSA

CaMocrosTelbHas pa60Ta

43

Coz[epxcaHI/Ie pa3acsIioB JTUCHUIIIINHBI:

Pa3pnea 1. CTPYKTYPHBIE METOAbI ATTECTALIMHU TBEPIBIX TEJI

TeMbl JIeKIHM:

Jleknusi 1. MeToapl uccneaoBaHUsT B3aWMOJICUCTBHS DJIEMEHTAPHBIX YacTHIl. AJIPOHHBIN
KoJutaiiep. CBA3b CTPYKTYphI TBEPABIX TEN C MX IKCILTYaTallMOHHBIMU XapaKTEPUCTUKAMMU.
OKCIEepUMEHTAIBHBIE METOABl HCCIAEAOBaHUS (OHOHHBIX M DJIEKTPOHHBIX CIIEKTPOB
KpucTauioB. OU3nuecKre NPUHIUIIBI AETEKTUPOBAHUS 2JIEMEHTaAPHBIX YACTHII.

Jlekuust 2. IlpocBeumBaromasi  dJIEKTPOHHAss MHUKpOcKomws. [IpuHIMN  moydeHHs
n3o0paxenuii. DopMupoBanue AUPPAKIIMOHHON KApPTUHBI U U300paKEHUN B CKaHUPYIOLIEM
JJIEKTPOHHOM  MHKpockomre.  CBETJIONONbHBIE W TEMHOIOJbHBIE  HU300paKeHUSI.



[Tpo6onoaroroska. DnekTpoHorpadusi.

Jlexknus 3. I[lpuHiun momydeHuss KapTuH AUQPPAKIIAA OOPATHO PACCESTHHBIX 3JIEKTPOHOB.
JIuanu Kukyun. Bozmosxxnoctu merona EBSD.

Jleknusi 4.  Ilpunnun  peHTreHoBckod — audpakuuu.  [IpuHmMm — reHepupoBaHUS
PEHTTEHOBCKOTO M3nydeHus. YciaoBue Bymnbda-bparra.

Jlexkmus 5. PeHTreHoCTpyKTypHBIi aHaJu3. PenTtrenocnekTpaibHbIi aHalus.
PentrenodmroopecuenTHslii ananu3. Pacuer obnacTeil KOrepeHTHOTO paccesHusi, MUKPO- U
MaKpOHAIPSKEHHI.

Jlekuust 6. BUMC, OXE-cnektpomerpus. [lecopOIMOHHBIE  METOABI  aHAIU3A.
TepmoaecopO1tus, 3IEKTPOHHO-CTUMYJIUPOBAHHAS JecopOIus, GoToaecopOIus, 1ecopOmms
HMOHHBIM yJapoM, nosesas gecopOorusi. CoBpeMeHHbIE MacC-CIIEKTPOMETPHI.

Jlekums 7. YibrpazBykoBas aedekrockonusi. OCHOBHbIE 3aKOHOMEPHOCTH PaCIPOCTPAHEHUS
yIABTPA3BYKOBBIX BOJH B KpucTaie. BrnusHue nedeKToB KPUCTAIUIMYECKOH DPEUISTKH Ha
CKOPOCTh 3ByKa. MeTOJbl M3MEpEHHUs] CUTHAJIOB. MeTolbl BbIACNEHUS CUTHAJIOB Ha (hoHE
MIOMEX, METOBI OOHAPYKEHHUS PA3/IEICHUS U BBIICICHUS CUTHAJIOB.

Jlekums 8. CuHXpOTpoHHOE H3NMy4deHHe. Teopus CHHXPOTPOHHOro u3nyudeHus. Mcrounuku
CUHXpOTpOHHOTrO wu3nyuyeHus. Cnekrpockonuss Ha uctouyHukax CH. CrpykrypHble
uccnenoBanuss ¢ CH: TexHomornueckue TMPUMEHEHUS CHHXPOTPOHHOTO HW3Iy4EHUS.
OKClepUMEHTAJIbHBIE ~ METOJbl ~ MCCIIEJOBAHMSI ~ KOHIEHCHUPOBAaHHOI'O  COCTOSIHMSI  C
WCIOJIb30BAHUEM HEHUTPOHHBIX ITYYKOB.

Ha3BaHusi npakTHYeCKUX 3aHATHIA:

PacmmpoBka qudpakimOHHBIX KAPTHH MOHO- U TIOJMKPUCTAIIIOB

Omnpenenenre MIOTHOCTU AUCIOKAIMI METOAOM 3JIEKTPOHHON MUKPOCKOITUHI
Amnanu3 KapTuH Audpakiuu 00paTHO pacCessHHBIX AIEKTPOHOB

Pacmmdposka nudpakrorpamm ogHO()A3HOTO WIH MHOTO(GA3HOTO 00Pa3IoB
Pacuer MakpoHaIpspKEHH 1 OLIEHKa pa3Mepa 00J1acTeil KOrepeHTHOTO PaCcCesTHHS
PacmmppoBka Macc-ClIEKTPOB METAJIJIOB U CILIABOB

Omnpenenenne CKOPOCTH pacTpoOCTpaHEHHs 3ByKa B MeTaJlIaX

PacimmpoBka CieKTPOB CHHXPOTPOHHOT'O U3ITy4EHUS

ONoGa~wWNE

Ha3panus s1adopaTropHbIx pador:

1. CnexTpanbHbIl aHAINU3 METAJIOB U CILJIABOB

2. DIEeKTPOHHBIM MUKPOCKOMMUYECKUI aHAIN3 CTPYKTYPbl MOHO- M MTOJUKPHCTAIIIIOB

3. PeHTreHOCTpYKTYpHBIN aHanu3 (a3oBOro COCTaBa W MapaMeTPOB TBEPJOrO PAcTBOPA Ha
OCHOBE THUTaHA

4. BplcokoTeMNepaTypHbI pEHTTEHOCTPYKTYPHBIN aHAJIN3 METAJUIMYECKUX 00pa3lioB

5. HccnenoBaHusi 3€MEHTHOTO COCTaBa MOBEPXHOCTH METOJOM BTOPMYHO-MOHHOW Macc-
CIIEKTPOMETPUH

6. HccnenoBanue neeKTHON CTPYKTYpbl OBEPXHOCTHO-YIIPOYHEHHBIX METAIJIOB METOAOM
aKyCTOOMHUCCUHU

Paszpen 2. METOAbI UCCJIEJOBAHUSA IOBEPXHOCTHU TBEPABIX TEJI

TeMmbl JIeKIUM:

Jlexuus 9. Cxanupyromiasi 30H10Basi MEKpockomnust. [TpuHiun nonydenus: nzodpaxenuii. CTM -
M3MEPEHUs B PeKUMax MOCTOSHHOTO TOKA M MOCTOSSHHON BbICOTHI. KOHTAaKTHBIN, OECKOHTAKTHBIN U
MOJIYKOHTAKTHBIA pexxkuMbl paboTtel ACM. Ilotenuman Jlennapaa-/Ixonca. Ilpenmymiectsa u
HEJ0CTaTKN CKaHUPYIOLIEH TYHHEJIBHON U aTOMHO-CUJIOBOM MUKPOCKOIIUU. ' paHuIIbI IPUMEHEHMS.
Jlexkuus 10. ®pakranbl. CamononoOHbie ¥ camMoadUHHBIE MOBEpXHOCTH. DpaKkTambHBIA aHAIN3
noBepxHocTU 10 C3M-u300paxKeHUsIM.

Jlekums 11. Cxanupytomiasi 51eKTpoOHHass MUKpockomnus. [IpuHIMI monydyeHus H300paxKeHHi.



[IpeumymiectBa u HeocTaTku. Ppakrorpaduyeckuil aHaIKu3.

Jleknus 12. IlpuHuun nelcTBUs, YBETWYCHHE M pa3pelraromias CIOoCOOHOCTh OMTHYECKOTO
MuKpockona. Onrtuueckas npodumiomerpus. OnpenesieHne OpHeHTAIlMH KPUCTAJUIOB. ATTecTanus
3epEHHON CTPYKTYPHI.

Ha3BaHusi NpaKTHYECKUX 3aAHATHM
1. Omnpenenenrie OCHOBHBIX IMAPAMETPOB IIEPOXOBATOCTH MTOBEPXHOCTH.
2. OmpenerneHue CpelHero pa3Mepa 3epHa 1 pacripeesieHus 3€peH o pasmepam

Ha3Banus j1adbopaTopHbIX padoT:

1. HccnenoBanue MOp(HOJIOTUM TOBEPXHOCTH TOHKHUX IUICHOK M TIOKPBITHH METOJIOM
ATOMHO-CHJIOBOM MUKPOCKOTIHH

2. Meramnorpaguieckue UCCIeI0BAaHUE CTPYKTYPBI MOHO- M TMIOJTHKPHUCTAIIIOB

Pazgea 3. MEXAHUYECKHUE XAPAKTEPUCTHUKHU TBEPJbBIX TEJI

TeMBI JeKINH:
Jlexkuus 13. Buner neopmamum TBepAbIX Ten. Ympyras M Ioiactudeckas aedopmanus. Bumbl
CTaTHUYECKOTO U AMHAMMUYECKOTO HarpyxkeHus. PacTskeHue, ckarue, TpeX M YEThIpEX TOUEYHBIN
n3ru0, 3HaKorepeMeHHbIH n3rnd. PaspeiBHbIE MamuHbL MCTOUHMKM OMIMOOK MPH MPOYHOCTHBIX
UCIIBITAHUSX.
Jlekums 14. KpuBas «HanpspkeHue-aegopmanus». YNpyrue KOHCTAHThI, MPEAesibl TEKy4ecTH U
IIPOYHOCTH, INIACTUYHOCTh MaTEPHAJIOB.
Jleknusa 15. Xpynkoe u Bs3KOE pa3pylieHUE TBEPABIX Tel. YCTaJOCTHOE pazpyiieHue. MeToabl
OIpeJIeJIEHUs] OCTATOUHOTr0 pecypca paboThl y3JI0B U MEXaHU3MOB.
Jlexkuus 16. ITom3yuectp matepuanoB. Buapl momydectn. OmnpeneneHue yIapHOW BSI3KOCTH
Matepuainos. Ilopor xyagHoI0MKOCTH.
Jlekumsa 17. Tpenue wu wusHoc. M3mepenue koddduumenta TpeHus. Meroabl OLEHKH
MU3HOCOCTOMKOCTH MaTEPUAJIOB.
Jlekums 18. AHanu3 TBEPAOCTH MaTepUaIoB. MeToIbl H3MEpPEHUs TBEPJAOCTH. TBEpIOCTH TIO
bpunennto, Poxsemny u Bukkepcy. H3smepenue MukporBepaoctd. Dusmyeckue OCHOBBI
MUKpOTBepA0CTU. CTPYKTypHbIE U KHHETUYECKHE OCOOEHHOCTH (opMUpPOBaHUs (HOPMON3MEHEHUS
MaTEpUaJIOB NPU BAABIMBAHUU. YCTAaHOBKA UII MUKPOMEXAHWYECKUX HCCIIEJOBAaHHUM 110 METOAY
BJIaBJIMBaHUs. BelunciieHus TBEpIOCTH 110 pe3ynbTaTaM UCTBbITAaHUS HA MUKPOTBEPIOCTb.
Jlexuus 19. Hanounnentuposanue. [Tpuniun pabotel npubopa. BinsHue TBEpIOCTH MOJUIOKKH
Ha  MEXaHUYECKHE  XapaKTepUCTUKM  TOHKHMX  IUJICHOK,  OINpEAENSeMBIX  METOA0M
HAaHOMHJIEHTHUpoBaHus. OmpeneicHre napaMeTpoB MHAECHTUpoBaHua MeroaoM Oinmsepa — Pappa.
Merton ornpeneneHuss HCTUHHON TBEpAOCTH.

Ha3BaHus NpaKTHYECKUX 3AHATHIM

1. OmpeneneHue MeXaHUYECKHUX XapaKTEPUCTUK METAJUIOB TMPH PA3IUYHBIX CXEMax
Harpy>KeHUs.

2. OmpepneneHue HCTUHHOMN TBEPAOCTU TOHKHX TUICHOK.

Ha3panus 1abopaTtopHbIx padoT:
1. HcnpiTaHus Ha OTHOOCHOE CTATHYECKOE PACTSKEHHE
2. V3mepeHne MUKpOTBEPAOCTH KOHCTPYKIIMOHHBIX MaTEPHUAIOB

Paznea 4. PU3HUYECKHUE CBOMCTBA KOHAEHCUPOBAHHOI'O COCTOSIHUS

TeMbl JIeKLUM:
Jlekums 20. Ompenenenne TemmepaTypsl (a30BBIX TEPEXOJIOB BEIIECTBA, HAXOJAILIETOCS B



KOHJICHCHPOBAaHHOM  COCTOSHUHM. TepMmorpaBUMeTpuueckuii aHanmu3 u  auddepeHmansHas
ckaHmpytomass kamopumerpus. Kosddurmment o00bEeMHOTO W JMHEWHOTO TEPMHUYECKOTO
pacmmpenus. ONTHKO-MEXaHWYECKHE, EMKOCTHBIC, WHIYKIHMOHHBIE, HWHTEPPEPEHIIMOHHBIC,
PEHTI€HOBCKUE U PAJAMOPE30HAHCHBIE TUJIATOMETPBI.

Jlekuust 21. Metoabl onpeneneHus XapakKTepUCTUK MOPUCTOH CTPYKTYpBl MarepuanoB. PryTHas
nopometpusi. JtasioHHast nopomeTpus. [Ipubopsl 11t U3MepeHus: MUKpOIop, HaHonop. MeTobl u
npUOOPHI IS U3MEPEHHS TUIOTHOCTH.

Jlekums 22. DneKTpUYECKUEe CBOICTBA METAJUIOB, MOJIYIPOBOJHUKOB M JIUANEKTPUKOB. MeETOIbI
U3MEpPEHUST DIIEKTPOCOIPOTUBIIEHUSI. MarHUTHbIE XapaKTEPUCTUKM MaTepUaJoB U METOJbl HX
UCCIeI0BaHMs. Y CTPONUCTBO U MpUHIMI paboThl BuOpomaruuromerpa. [llymer bapkraysena.
Jlekuus 23. OctaTouHble HAMPSHKCHUS B TOHKUX IUIeHKaX. [[prunHa BOSHUKHOBEHHSI BHYTPEHHUX
HanpspkeHud. OnTudeckrue MeToAbl u3MepeHus Hanpsbkenuil. @opmyna Crtoynu. OnpexaesieHue
TOJILUMHBl TOHKUX IUIEHOK. M3MepeHue aaresuu IUIEHOK M IOKPBITMM METOJOM CKpeTY-
TECTUPOBAHUS

Ha3Banusi NpakTHYECKUX 3aAHATHM
1. Pacuer QJICKTPHUICCKOI'0 COIMMPOTHUBIICHUSA YETCPEX30HJOBbIM METOJ0OM
2. Pacder BenMYMHBI BHYTPEHHUX HAMPSIKEHHUM B TOHKUX IMJICHKAX

Ha3Banus 1adbopaTopHbIX padoT:
1. H3mepeHue 3/IEKTPUUYECKUX U MAarHUTHBIX CBOMCTB METAJLJIOB.

5. Opranusanusi cCaMOCTOATEIbLHONH PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB IPU U3YyYEHUH JUCLMILIMHBI (MOIYJIs) IPEAyCMOTpEHA
B CJIEAYIOUIMX BUAaX U popMax:

— TOATOTOBKA K JICKIMHM BKIIOYAaeT PabdOTy C JICKIIMOHHBIM MaTepHUaioM, IMOUCK U 0030p
JUTEPATyphl W SJCKTPOHHBIX HCTOYHUKOB HH(GOpPMAIMK TIO0 HHIUBUAYAJIBHO 3aJaHHOU
npobieme Kypcea, (onepeskaroiasi caMocTosTeIbHas paboTa);

— TMOATOTOBKAa KOHCIIEKTOB C HCIIOJIb30BAHHEM PECYPCOB HAayYHO-TEXHUYECKOW OMOIMOTEKH
TIIY 1o oTAenbHBIM TEMaM, KOTOPbIE HE pacCMaTPUBAIOTCS HA JIEKIIUU U BKJIIOYAET aHAJIU3
Hay4YHBIX ¥ Y4eOHBIX MyOIMKaIUi 110 3apaHee ONpPEeeJIEHHOH MpenoiaBaTeieM TeME;

— TIOWCK, aHaJIU3, CTPYKTYPUPOBAHUE U MTPE3EeHTAIMsI HH(POPMALIHH;

— TIOArOTOBKAa K J1a0OpaTOpHBIM paboTaM BKJIOYaeT OQOpMIIEHHE OTuYeTa, MPOpadoTKy
JEKIMOHHOTO MaTepuala, M M3y4eHHE TeM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
popadoTKYy;

— TOATrOTOBKAa K 3K3aMEHy BKJIIOYaeT paboTy ¢ JEKIMOHHBIM MaTepHalloM, OTYETaMHU IIO
HKCHEPUMEHTAIbHBIM  JTAa0OpAaTOpPHBIM  paboTaM W MaTepHajoB, BBIHOCHMBIM Ha
CaMOCTOSITENIbHOE U3yUYECHHE;

— BBINOJIHEHHE KYpCOBOM pabOThI IO 3apaHee ONpeesIeHHOM MpernoaBaTeieM TeMe.

6. YueOHO-MeTOAMYEeCKOEe M MH(POPMALIMOHHOE 00ecnieyeHne TUCHHITUHBI

6.1. YuedHo-MeTOIMYECKOE 0DecTieueHne

1. XKuranmuna, O. M. AHanu3 CTpyKTyphl MaTepraia METOIaMH IIPOCBEUHBAIOIIEH
AJIEKTPOHHON MUKPOCKOIUU: MeToaudeckue ykazanus / O. M. Kuranuna, K. O.
bazaneesa. - Mocksa : MI'TY um. H.O. baymana, 2017. - 36 c. - Pexxum
noctyna: https://e.lanbook.com/book/103416. - 3ara. ¢ skpaHa.

2. Ilanosa, T. B. IIpakTrueckoe mpruMeHEHHE METOI0B PEHTT€HOCTPYKTYPHOI'O aHaJIM3a!
yuebHoe rmocobue / T. B. I1anosa. - Omck : OMI'Y, 2018. - 104 c. - Pexum nocryna:
URL.: https://e.lanbook.com/book/110890. - 3arux. ¢ skpaHa.

3. Kopauios, B. M. OcHOBBI CKaHHPYIOIIEH 30HI0BOH MHUKPOCKOITUH: Y4eOHOe mocodue /


https://ru.wikipedia.org/wiki/%D0%81%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B0%D1%82%D1%87%D0%B8%D0%BA_%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D1%8F_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D1%82%D0%B3%D0%B5%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F

B. M. Kopuunos, A. ®@. I'anues. - Yoa : BI'TITY umenn M. Akmyimisl, 2011. - 24 c. -
Pexxum moctyma: URL: https://e.lanbook.com/book/49585. - 3ari. ¢ skpaHa.

MeTob! HccieI0BaHuS TBEPAOCTH OBEPXHOCTH MaTEpUaoB: yuyeOHoe mocodue
[DnexTponnsiit pecypc] / H. H. Hukutenkos [u ap.]; HarmonanbHbIN
uccnenoBatenbckuii Tomckuii nonurexanueckuit yausepcuret (TIIY). - 2-e u3a. - 1
kommbroTepHbIN (aitn (pdf; 4.5 MB). - Tomck: U3n-Bo TITY, 2014. - Pexxum nocrtymna:
https://www.lib.tpu.ru/fulltext2/m/2015/m182.pdf. - 3arx. ¢ skpana.

JlonoIHUTEIbHAS JTUTEpPaTypa
1. Atnac MUKPOCTPYKTYp KOHCTPYKIIMOHHBIX MaTepuajoB: yueOHoe nocodue / 1O. II.

Eropos, U. JI. Ctpenkosa, 1. A. XBoposa, A. I'. barunckuii. - Tomck : TITVY, 2016. —
68 c. - Pexxum noctyma: URL: https://e.lanbook.com/book/107719. - 3armn. ¢ skpaHa.

. PacTpoBas 351eKTpOHHAass MUKPOCKOIMS Il HAHOTEXHOJIOTMH. MeToibl U IPUMEHEHUE:

COOpPHUK HaY4YHBIX TPYIOB / mepeBos ¢ anrnuiickoro C. A. MiBanosa, K. . JlomkuHa. -
3-e u31. - Mockaa : JIaboparopust 3Hanwmii, 2017. - 607 c. - Pexxum noctyna: URL:
https://e.lanbook.com/book/94144. - 3aru. ¢ skpaHna.

[Tnoxos, A. B. Onpenenenne MEXaHUYECKUX CBOMCTB MaTepUANIOB: yueOHOEe Tocoowue /
A. B. ITnoxos, A. U. Ilonemox, H. B. [Tnotaukosa. - HoBocubupck : HI'TY, 2018. -
119 c. - Pexxum nocryma: URL: https://e.lanbook.com/book/118165. - 3ari. ¢ skpaHa.
duznyeckue cBOKMCTBA MaTepuanoB: yueoHoe nocobue / B. U. I'ppizynos, T. U.
I'pezynoBa, O. A. Knenosa [u ap.]. - 3-e uzn., gomn. - Mocksa : ®JIMHTA, 2019. —
137 c. - Pexxum noctyna: URL: https://e.lanbook.com/book/115546. - 3arn. ¢ skpaHna.

6.2. UudopmanmonHoe u porpaMMHoe obecriedeHmne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. oOpa3oBatenbHble U OMOIUOTEYHBIE

pecypcehl):

[Ipodeccronanbubie 6a3bl TaHHBIX U MHPOPMAIIMOHHO-CIPABOYHBIE CHCTEMBI JIOCTYITHBI 110
ccbuike: https:/www.lib.tpu.ru/html/irs-and-pdb

JInneH3snoHHoe nporpammHoe oOecrnieueHue (B cooTBeTcTBUM ¢ IlepeuHem JIMIEH3HOHHOTO
nporpaMmMHoro odecnedenuss TIIY):

Microsoft Office 2016 Standard Russian Academic
Zoom Zoom;

7-Zip;

Adobe Acrobat Reader DC;

Adobe Flash Player;

AkelPad;

Design Science MathType 6.9 Lite;

Far Manager;

Google Chrome;

Mozilla Firefox ESR;

Notepad++;

Putty;

Tracker Software PDF-XChange Viewer;
WinDjView;

XnView Classic

7. Oco0ble TpedOBaHUSI K MATEPHATbHO-TEXHUYECKOMY 00ecneYeHHI0 THCIMTIIHHBI
B yueOHOM mporecce uCHOIB3yeTCs Cleayoliee JadopaTropHoe OO0OpYyJIOBaHUE IS
MIPAKTUICCKHUX U JJAOOPATOPHBIX 3aHATHIA:


https://www.lib.tpu.ru/fulltext2/m/2015/m182.pdf

HaumeHoBaHMe cienHaJIbLHBIX MOMeIEHUIT

HaunmeHoBaHue 060py10BaHHs

Aynutopust 115 poBeJieHUs y4eOHbIX 3aHATHIT BceX
THIIOB, KYPCOBOTO ITPOEKTHPOBAHYS, KOHCYIbTallUH,
TEKYILETo KOHTPOJIS M IIPOMEXKYTOYHOH aTTeCTaIllun
(yueOHast mabopaTopust)

634034, Tomckas 0061acTh, r. Tomck, JleHuHa
MpocIeKT, 43, H2

CTeHJ aKKyCTHYECKUX UcceoBaHui - 1 mT.; Bakyymmerp
910-KF16 - 1 mrt.; Ocmimorpag OCY-20 - 1 mr.; [pu6op I'
3-121 - 1 mit.; YcTaHoBKa 118 B030.y/3 KoueO. - 1 mrt.;
Baxyywmusnii moct DRYTEL1025, xommnekranus MDP
AMDA4 - 1 mt.; Crucrema ynpTpa3ByKOBOTO aHAIN3a
TBEpJOro Tena - | mr.; AHamu3aTop BOJOPOAA B METaIax U
caBax RHENG602 - 1 mur.; T'eneparop asora Claind NG
2301 - 1 wrt.; Mukpockon METAM PB-21 ¢ ycrpoiicBom
JUK - 1 wr.; T'eneparop Bogopoxa moaens HyGen 200 - 1
wit.; Uctounnk nutanus GPS -3030D 0-30V-3A 1XLED - 1
uit.; Hacoc Bakyymusiit HBP - 1 wit.; 'enepaTop Bogopona
HyGen 200 - 2 wt.; Bakyymmerp DualTrans - 1 wr.;
Ucrounuk muranus GPS-1830D 0-18V-3A - 1 mT.; Hacoc
nmuddysnonnsiii HBI-400 - 1 mur.;

Cron naGoparopHslif - 1 mT.;Tym6a moakatHas - 1 mrt.;
Kommeiotep - 3 mwr.; [IpunTtep - 1 mrt.

Aymutopust 17 IpOBECHHs YUeOHBIX 3aHATHI BCEX
THUIIOB, KYPCOBOTO MTPOEKTHPOBAHUSI, KOHCYJIbTAIHIHA,
TEKYILETO KOHTPOJIS ¥ TIPOMEKYTOYHOU aTTeCTAIlnU
(HayuHas TabopaTopus)

634034, Tomckas 061acTb, r. Tomck, JlenuHa
npocrexkT, 43, 106

CucreMa oXJIaXKAEHHUS U TEPMOPETYITHPOBAHUSI HOHHO-
IUIa3MEHHOM yCTaHOBKHU - 1 1T.; BakyymHBI OTKauHON IOCT
HiCube 80 Eco - 1 wrT.; Kommpeccop JUN-AIR 3-4 - 1 mir.;
I'epmerrunblii nepuaTounslii 6oke cepun CITIEKC I'b 02M -
1 w.; BakyymHsIit sxcukatop PS - 1 m.; [TopTaTHBHBIH
pH/MB/C-metp MAPK-903 - 1 wt.; Bakyymuo-ayrosoit
reHepaTop GUIbTPOBAaHHON METAUIMYECKON TIa3MBbl - 2 IIT.;
JlaGoparopHas ycTaHOBKA IUIS ITy9KOBOH 00pabOTKU U
MarHeTpOHHOTO HAIBUICHHS - 2 IIT.; PEHTreHOBCKMiA
nmudpakromerp XRD-7000S ¢ BepTHKAIBHBIM
BBICOKOTOYHBIM TOHHOMETPOM - | mT.;

Kommiekr yue6Hoit MeOenu Ha 3 ocamounbix mect;llIkad
JUTSL TOKYMeHTOB - 2 tiT.;[Tonka - 1 mT.;

Kowmmnerorep - 5 mit.; [IpunTep - 2 mT.

AynuTopust IS IPOBEACHNUS yIeOHBIX 3aHATHH BeexX
THUIIOB, KYpPCOBOTO ITPOEKTHPOBAHUS, KOHCYIbTALlUH,
TEKYLIEro KOHTPOJIA ¥ IPOMEXYTOUHON aTTecTaluu

634034, Tomckast obsactb, . ToMck, Jlenuna
npocHekT, 43, 122

Kommnexr yueOHol Mebenn Ha 25 OCagOYHBIX MECT
IIpoexTop - 1 mr.; Komosrorep - 1 mrT.

Aynutopust 1715 IpOBeIeHHs YHeOHBIX 3aHATHIl BceX
THIIOB, KYPCOBOTO ITPOCKTUPOBAHMS, KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTaluu
(HayuyHas mabopaTopus)

634034, Tomckast obsactb, . ToMck, Jlennna
npocnexT, 43, H3

TepmocTaT XKUIKOCTHBII HU3KOoTeMneparypHslii "KPUO-BT-
01" - 1 wr.; ABTOMaTH3MpOBaHHbIH KoMIUIekec Gas Reaction
Controller LP - 1 wrt.; ABTOMAaTH3UPOBAaHHBIN Ia30BbIi
koHTpouep - 1 mr.; [Tpubop I' 4-116 - 1 mwr.; bammon 40 x - 1
LIT.; YIIpaBiseMblil ra30Bbli peakTop - 1 mrT.; YpaiseMblid
ra30BbIi PEaKTOP AJIsI UCCIIEIOBAHMS TPOLIECCOB
copO1un/necopOIny ra30B B METaUIaX M CIUIaBax MpH
BBICOKHX TemIeparypax - 1 mr.; [Tosumuonep ontud. ¢
MOBOPOTHBIM MOTOPH3UPOBAHHBIM CTOJIOM - | IIT.;
Ocmmmtorpad WaveAce 232 - 1 wr.; Kommpeccop Jun-air - 1
wt.; Typbomonexymnsapusiii Hacoc TMP-303M - 1 mt.;
VYnbrpo3BykoBoit naTauk 10-1 - 6 mr.; [TopTaTuBHBII
BaKyyMHBIH OOKC JU1st 00pa3ioB Juisi paboThl C HHEPTHBIM
ra3om - 1 mrT.; YIbTpo3BYKOBO# Aatuuk 2,5-2 - 2 mT.;
VYIIbTpO3BYKOBO# maTyuk 5-2 - 2 mT.; 3MepuTenbHbIi
npuOOp IJIs1 KOHTPOJIS IEPOXOBATOCTH ¥ BOJTHUCTOCTH
T1000 - 1 mr.; bannon 401-aproHoOBEIH ¢ MeMOpaHHBIM
BeHTWIEM - | mT.; CriekTpoMeTp Taeroniero paspsna GD-
PROFILER 2 - 1 mT.; [a30aHanmu3aTop CTaliiOHAPHEIH Ha
Bonopoa H2 "Bep6a-CB" - 1 mit.; bannon ra3ossrii - 1 mr.;
VYIpTpo3BYKOBOH HaTtuuk 2,5-1 - 4 mT.; YITPO3BYKOBOM
naryuk 5-1 - 4 mr.;

30HT BBITsDKHOI - 1 iT.;Ikad a1s mokymenTos - 1

wt.; Tym6a nmonkarHas - 5 wr.;Cron nabopaTopHblii - 4
wT.;KoMmiekt yueOHoit Me6esr Ha 5 mocalouHbIX MECT;
Komnsiotep - 1 mT.

Ayauropust 171 IpOBEJIeHHs YUEOHBIX 3aHATHI BCeX
THIIOB, KYPCOBOTO MPOEKTUPOBAHHMS, KOHCYIIBTAIINIA,
TeKyLLleFO KOHTPOJIA U l'[pOMe)KyTO'—lHOl\;I aTTecTaluu
(yueOHast mabopaTopwust)

634034, Tomckas obnacts, r. Tomck, Jlennna

JlaGoparopHas yctaHoBKa "MOCTHK YHUTCOHA IOCTOSSHHOTO
Toka"P2410200 - 1 mrt.; Yue6HO-1a00paTOPHBII KOMILIEKC
no ¢usuxe - 1 wr.; Ucrounuk nuranus b 5-49 - 1 wir.; brox
nutarus GPS-1830D - 1 mir.; JJaboparopHas
ycraHoBka'"3akoH Papanes"P2411200 - 1 mr.;
JlaGopatopHas yctaHOBKa"'MarHuTHbI MOMEHT B




MpOCIeEKT, 43, 103

MarHuTHOM 1on1e"P2430400 - 1 mrt.; Octmmorpad OCY-20
- 1 mwrt.; [IpuGop nns uccnenosanus geppamars. - 1 wmr.;
Ipu6op Y nenpHeli 3apsx - 1 mr.; Jlabopar.ycraHoBka
OnexTpud.sIBIeHNs Ha KOHTakTax - 1 mt.; Mcrounuk
murasus b 5-44 - 1 mr.; TTpu6op "Temneparypa” - 1 mr.;
Jla6opar.ycranoska Oddexr Xomna - 1 wrt.; JlaGoparopras
pabota "Oddexrrr Iedas -Cupca" - 1 mr.; JIY Usmepenus
CKOPOCTH 3BYKa METOJIOM CTOSUeH BOJHEI - | IIT.;
Vcranoska nabopar " OnpeleneHue TenioeMKOCTH
meTanioB " - 1 wr.; JJaGoparopnast pabora
"PacnipocTpanenue 38yKa B TBEPABIX Teaax" - 2 IIT.;
Jlabopar.ycranoBka TepMO3IeKTpOHHAS SMUCCHS - 1 IIT.;
JlabopatopHast ycraHoBKa "®eppOMarHHTHEILH
rucrepe3uc'P2430711 - 1 wr.; JIV Usyy. seneHus
THCTepe3uca cpeppOMarHemKOB 1 wrt.; Habop s ONBITOB
CBUY - 1 wr.; IIpuGop Jlexepa - 1 mr.; JIY 3aBHCHMOCTE
COIPOTHBIEHUS METAIUIOB U IOTYIIPOBOIHUKOB OT
Temneparypsl. - 1 mt.; JlabopatopHas ycraHoeka "Usydenue
NOJHOTO KOHTYpa"P2440611 - 1 wr.; JIY
Hsmep.orapudm.nekpemMenta u 106pOTHOCTH
konedaTensH.KOHTYpa - 1 wrt.; JIY DiekrpoMarauTHIe
BOJIHBI B IByXIIPOBOJH.TUHUY - 1 mT.; [Tpubop s
HOJTyYEHMs] MATHATHOTO 1I0JIA - 2 IT.; JIabopaTt.ycranoska
Pacnipenenenue Makcsenna - 1 wr.; JlaGopar.ycranoska

VY aensHBIH 3apsn snekTpoHa e/m - 1 wrr.; JIY Usmepenus
CKOPOCTH 3ByKa B MeTayax - 1 mt.; JIY Onpen.ckopoctu
3BYKa pE€30HAHCHEIM MeTOJ0M - 1 mr.; [Tpubop "Pesonanc” -
1 mrr.; ITpu6Gop b 5-44 - 1 wrr.; Teneparop ['4-83 - 1 mt.;
Kommnext yue6unoii Mebenu Ha 29 nocanounsx Mect;IIkad
JULs TOKyMeHTOB - 1 mT.;Tym6a mogkarsas - 1 wrt.;
Komnstorep - 7 mt.; [puntep - 1 mr.

Pabogas mporpamma cocraeneHa Ha ocHoBe OOIIedl XapaKTEpPHCTHKH 0OpPa3soBATEILHOH

IIporpaMMBslI I10 HaIIpaBJICHHIO

03.03.02 ®msmka, mpodwis HOArOTOBKM  «®Pm3mka

KOHICHCHPOBAHHOTO COCTOSIHYS BemmtecTBay (mpuema 2020 r., ogHas dopma obydeHus).
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DOHO

IIpodeccop, a.¢.-M.H.,
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(mpoToxon ot «20%» mromst 2019 r. Ne6).
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JIncr u3mMeHeHnuii padoyeii MporpaMMbl JMCIHUIIIHHBI:

YyeOHublii Conep:kanue /u3mMeHeHUe O0cy:x1eHo Ha
roj 3aceganuu O P
HUATIHI (mpoToko.r)
2020/2021 1. OGHOBIIEHO MTPOTPAMMHOE OOECTICUeHUE or «31» amrycra
yueOHsIii ot | 2. OOHOBIIEH cocTaB MPOo(ecCHOHANLHBIX 0a3 TaHHBIX U 2020r. Ne 3

MH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM
3. OGHOBIIEHO COZIEpKAHNE PA3/ICIOB TUCIUTLTHEI
4. OOHOBJIEH CIIMCOK JINTEPATYPhI, B TOM YHCIIE CCHUIOK
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