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1. Ilesii OCBOEHHUSA AW CIUTLIAHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBJISIETCS (DOPMUPOBAHHE Y O0YYAIOIIUXCSl OTPEICIICHHOTO
OOIT (m. 5. O6meii xapaktepuctuku OOII) cocTtaBa KOMIIETEHIIMI Jisi TOATOTOBKH K
poheCCHOHATTLHOMN JIeATEIbHOCTH.

Kon PesybTatel CocTaBJsiolmye pe3yIbTaTOB 0CBOCHHS (JeCKPUIITOPHI KOMIIETEHIIHI)
KOMITeTeHIHH HanmeHoBaHNe KOMIIETEHIH OLEOCERS
0011 HaumeHoBanue
Kon
Crioco6en MpoBOIHTS HAYIHEIE TIK(Y)-2.B1 Brageer OmbITOM NpHMEHEHHS CIOKHOTO (PU3HUECKOTO
HCCIIeIOBaHuS B U30paHHOM oGopynosaHus
00J1aCTH YKCIIEPUMEHTAIBHBIX U MK(Y)-2.Y1 YMeeT ucronb30BaTh COBPEMEHHYIO IIPHOOPHYIO 6a3y
(My11) TEOpETHYECKUX 3HAaeT OCHOBHBIE METOAbl HAYYHBIX HCCIEIOBAHUH B
(usnueckux HCCHCHOBaHHfI ¢ TIK(¥)-2.31 00sacTu (PU3UKU KOH/ICHCHUPOBAHHOTO COCTOSTHHUS
TIK(Y)-2 TIOMOIUPIO COBPEMEHHOU Bnajgeer ombIToM 06paGOTKH Pe3yJbTaToB HAyYHBIX
npubOpHOI 6aser (B TOM wuCIE MK(Y)-2.B2 | uccinenosanuii mpu  HOMOmM  MH(pOPMALMOHHBIX
CII0KHOTO (PU3HIECKOTO TEXHOIOTHIL
obopynosars) u . VYMeer uncronb3oBath MH()OPMALHMOHHBIC TEXHOJIOIMH B
HH(OPMALHOHHBIX TEXHONOTHH ¢ P3 TK(Y)-2.Y2 pacuerax npod)ecCHOHANBHBIX 3314
YHCETOM OTCHCCTBEHHOIO 1 K(Y)-2.32 3HaeT BO3MOXXHOCTH HH(OPMAIIMOHHBIX TEXHOJIOTHII ¢
3apy0exHOro onbiTa ¥V)-2. YYETOM OTEYECTBEHHOT'O U 3apyOEKHOr0 OIbITa
TIK(Y)-4.B1 Brageer ombITOM M3MEpEHUS Pe3ylbTaToOB (DH3HUECKOTO
CriocoOeH npUMeHsTh Ha 9KCIIEPUMEHTa
MPAKTHKE NPOPECCHOHAIBHbBIE YMmeer ocBauBaThb HOBBIE METOABI W NPUOOPHI
IK(Y)-4 3HaHUA U YMEHHUS, T10JTy4EHHbIE TK(Y)-4.Y1 | uccnenoBanus B oOJacTH (U3NKH KOHIECHCHPOBAHHOTO
IIPH OCBOCHUH NPOPUIBHBIX COCTOSIHHS
(U3MYECKUX AUCUUILIHH TIK(Y)-4.31 3HaeT MeTOIbl HM3MEpEHHil pe3ylbTaToB (H3UIECKOTO
JKCIIepHMEHTa

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

JlucuunianHa OTHOCHUTCS K BapuaTUBHOW 4dacTu bioka 1 ydeOHOro miana oOpa3oBaTeabHOM

IPOrpaMMBbl.

3. [Inanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHUIIIHHE

ITocye ycrenHoro OCBO€HUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI Pe3yIbTaThl 00yUEHHUS:

IL1anupyemble pe3y/IbTATHI 00yYeHHs] 110 IUCIUILINHE Komnerenuust
Kon HaunmenoBanune
P}I-l Buazietb onbITOM HCCIIEOBAaHNS MUKPOCTPYKTYPBI KOHCTPYKIIMOHHBIX MAaTEpPUajIoB MK(Y)-2
P)I-Z YMeTh BEIOMpATh MPABHIIBHYIO0 METOAUKY ATTECTAIMU CTPYKTYPHI H MOP(OIOrHH HOBEPXHOCTH TBEPABIX TEJ MK(Y)-2
P}I -3 3HaTh NPHHIHUIIEI ISHCTBYSI COBPEMEHHOT'O HCCIIEI0BATEILCKOI0 000pYIOBaHUS TIK(V)-2
PI[-4 Brnanets onbITOM TECTUPOBAHUS IKCILUTYaTAIIIOHHBIX XapaKTEPUCTUK TIK(V)-2
PI[-S YMerb BHIONpATH MPABUIBHYIO METOAUKY H3MEPEHHSI MEXaHHYECKUX XapaKTEePUCTHK HArPY)KCHHBIX KOHCTPYKI[HIT MK(Y)-2
PH_G 3HaTh 0COOCHHOCTH U IPAaHUIIBI IPHMEHUMOCTH SKCIIEPHMEHTAIBHBIX METOJIOB UCCIIEIOBAHMS MEXaHHIECKUX TIK(Y)-2
XapaKTEePUCTUK
P}I-? BrageTs onmbITOM 3KCILTyaTallMU UCCIIEI0BATENBCKOT0 000pyIOBaHHS TIK(V)-4
PI[-S YMeTh MPOBOANTH aHAJIN3 MOIYYEHHBIX PE3yJIbTaTOB MUKPOCTPYKTYPHBIX HCCIIEIOBAHUI TIK(Y)-4
PI[-Q 3HaTh OCHOBHBIE IIPEUMYILECTBA U HEJOCTATKU SKCIIEPUMEHTAIBHOTO 000PYI0BaHHS 1 METOAOB UCCIICIOBAHUS TIK(Y)-4

OI_ICHOLIHLIC MCPONPUATHA TCKYUICTO KOHTPOJIA U HpOMC)KYTO‘-IHOI\/'I arrecraluu NpeACTaBJICHBI B
KaJICHIapHOM peI\/’ITI/IHF-HJ'IaHe JUCITMITIIMHBI.




4. CTpyKTYpa M cojiep:KaHue INCHHIINHbI

OcHOBHbIE BU/IbI YUE€OHOI 1eSITeJIbHOCTH

Pazaesibl IUCHUNITHHBI

Dopmupyemblii
pe3yabTaT
00yuyeHus no
JUCHMITHHE

Buabl yuedHoii 1eTe1bHOCTH

Oo0bem
BpeMeHH, 4.

Pa3zgen 1. CTPYKTYPHBIE METO/bI
ATTECTAIIMA TBEPJBIX TEJI

P/I-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

Jlexkuun

JlabopaTopHBIE 3aHATHS

CamocrosrenpHas padboTa

26

Pa3zgen 2. METObI UCCJIEJOBAHUSA
IHOBEPXHOCTH TBEP/bIX TEJI

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

Jlekuun

JlaGopaTopHBbIC 3aHATHSA

CaMocrTosTenbHas pa60Ta

26

Pazgen 3. MEXAHMYECKHUE
XAPAKTEPUCTHUKHU TBEPJBIX TEJI

PA-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

Jlexuun

JlaGopaTopHBIC 3aHATHS

CaMocrTosTenpHas pa60Ta

26

Pasgen 4. ®UBUUECKUE CBOUMCTBA
KOHJIEHCHPOBAHHOI'O COCTOSIHUSI

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

Jlekuun

11

JlaGopaTopHbIe 3aHATHS

11

CaMocrTosTelbHas pa60Ta

26

Coz[epxcaHI/Ie pa3acsIoOB JUCHUTIIINHBI:

Pa3pgea 1. CTPYKTYPHBIE METOAbI ATTECTALIMU TBEPABIX TEJI

TeMbl JeKI M

Jleknusi 1. MeToapl uccneaoBaHUsT B3aMMOJICHCTBHS DJIEMEHTAPHBIX YacTHIl. AJIPOHHBIN
KoJutaiiiep. CBA3b CTPYKTYpBI TBEPABIX TEN C MX HKCILTYaTaAllMOHHBIMU XapaKTEPUCTUKAMMU.
OKCIEepUMEHTAIBHBIE METOABl HCCIAEAOBaHUS (OHOHHBIX M DJIEKTPOHHBIX CIIEKTPOB
KpucTauioB. OuU3nuecKre NMPUHIUIIBI JETEKTUPOBAHUS dJIEMEHTAPHBIX YaCTHII.

Jlekuust 2.  IlpocBeumBaromasi  dJIEKTPOHHAss MHUKpOcKomws. [IpuHIMI  moydeHHs
n3o0paxenuii. ®opMupoBanue TUGPAKIIMOHHON KApPTUHBI U U300paKEHUN B CKaHUPYIOLIEM
JJIEKTPOHHOM  MHKpockome.  CBETJIONONbHBIE W TEMHOIOJbHBIE  HM300paKeHUSI.
[Ipo6onoaroroska. DnekTpoHorpagus.

Jlexuus 3. [IpuHIMIT MONyYeHUS KapTUH TUQPPAKIIMH OOPATHO PACCETHHBIX DIJICKTPOHOB.
Jlnanu Kukyuu. Bo3moxxnoctu merona EBSD.



Jleknusi 4.  Ilpunnun  peHTreHoBckod — audpakumu.  [IpuHmmMm  reHepupoBaHUS
PEHTTEHOBCKOTO n3nydeHus. YciaoBue Bynbda-bparra.

Jlexkmus 5. PeHTreHoCTpyKTYpHBIi aHaJu3. PenTtrenocnekTpaibHbIi aHalus.
PentrenodmroopecuenTHslii ananu3. Pacuer obnacTeil KOrepeHTHOTO paccesHusi, MUKpPO- U
MaKpOHATPSKECHHI.

Jlekuust 6. BUMC, OXE-cnektpomerpusa. JlecopOLMOHHBIE  METOABI  aHAJIHM3a.
TepmoaecopO1tus, 3JIeKTPOHHO-CTUMYIUPOBAHHAS JecopOIus, GoToaecopOIus, 1ecopOmms
MOHHBIM yJapoM, nojeBast fecopOrusi. CoBpeMeHHbIE MaCcC-CIIEKTPOMETPHI.

Jlekums 7. YibrpasBykoBas nedekrockonusi. OCHOBHBIE 3aKOHOMEPHOCTH PaCIPOCTPAHEHUS
yIABTPA3BYKOBBIX BOJH B KpHcTamie. BrnusHue nedeKkToB KPHCTAIIIMYECKOW PEIIeTKH Ha
CKOPOCTh 3ByKa. MeTOoJbl M3MEpEHHUs] CUTHAJIOB. MeTolbl BbIACNEHUS CUTHAJIOB Ha (hoHE
MIOMEX, METOBI OOHAPYKEHHUS PA3/IEICHUS U BBIICICHUS CUTHAJIOB.

Jlekums 8. CUHXpOTpOHHOE H3NMy4yeHHe. Teopus CHHXPOTPOHHOro u3nyudeHus. Mcrounuku
CUHXpOTpOHHOTrO wu3nyudeHus. Cnekrpockonuss Ha uctouHukax CH. CrpykrypHble
uccnenoBanuss ¢ CH: TexHomorunueckue MPUMEHEHUS CHHXPOTPOHHOTO —HU3Iy4EHUS.
DOKCIIepUMEHTAIbHBIE ~ METOAbl  HMCCIEIOBaHMUSA  KOHICHCHPOBAHHOTO  COCTOSIHUSL €
WCIOJIb30BAaHUEM HEHUTPOHHBIX ITYYKOB.

Ha3BaHusi npakTH4YeCKUX 3aHATHIA

PacmmpoBka qudpakimOHHBIX KAPTHH MOHO- U TIOJMKPUCTAIIIOB

Omnpenenenre MIOTHOCTU AUCIOKAIMI METOAOM 3JIEKTPOHHON MUKPOCKOITUHI
Ananu3 KapTuH Audpakuu 00paTHO PACCESTHHBIX AJIEKTPOHOB

Pacmndposka nudpakrorpamm ogHO()a3HOTO WIH MHOTO(GA3HOTO 00Pa3IoB
Pacuer MakpoHaIpspKEHUH 1 OLIEHKa pa3Mepa 001acTeil KOTepEeHTHOTO pacCesTHus
PacmmppoBka Macc-ClIEKTPOB METAJIJIOB U CILJIABOB

Omnpenenenne CKOPOCTH pacTpoCTpaHEHHs 3ByKa B MeTaJlIaX

PacimmppoBka CIeKTPOB CHHXPOTPOHHOTO M3JTYUCHUS

NN E

Ha3Banus 1adbopaTopHbIX padoT:

1. CnexTpanbpHblii aHAIN3 METAJUIOB U CIJIABOB

2. DIEeKTPOHHBIM MUKPOCKOMMUYECKUH aHAIN3 CTPYKTYPbl MOHO- M MOJUKPHCTAIIIIOB

3. PenTreHoctpykTypHbIii aHamu3 (a3oBOTO COCTaBa M IMapaMeTPOB TBEPIOTO pacTBOpa Ha
OCHOBE THUTaHA

4. BpicokoTeMNepaTypHbI pEHTT€HOCTPYKTYPHBIN aHAJIN3 METAJUIMYECKUX 00pa3lioB

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

6. HccnenoBanue neeKTHON CTPYKTYpbl MOBEPXHOCTHO-YIIPOYHEHHBIX METAIJIOB METOAOM
aKyCTOOMHUCCHH

Paznea 2. METO/bI UCCJIIEAOBAHUSA NIOBEPXHOCTU TBEPAbIX TEJI

TeMbl JeKI N

Jlexuus 9. Cxanupyromasi 30H10Basi MUKpockonus. [Tpuaimn nonydenus: nzodpaxenuii. CTM -
M3MEPEHUs B PeKUMax MOCTOSHHOTO TOKA M MOCTOSHHON BbICOTHI. KOHTAaKTHBIN, OECKOHTAKTHBIN U
MOJIYKOHTAKTHBIA pekuMbl paboTel ACM. Ilotenuman Jlennapaa-/Ixonca. Ilpenmyiiectsa u
HEJ0CTaTKN CKaHUPYIOLIEH TYHHEJIBHON U aTOMHO-CUJIOBOM MUKPOCKONIUU. ['paHuIIbl IPUMEHEHMS.
Jlexuus 10. ®pakranel. CamornonoOHbie ¥ camMoadUHHBIE MOBEpXHOCTH. DpaKkTambHBIA aHAIN3
noBepxHocTU 0 C3M-u300paKeHUSIM.

Jlekums 11. Cxanupytomjasi 3JeKTpoOHHas MUKpockonus. [IpuHIMI moiydeHus H300paxKeHHi.
[IpeumymiectBa u HegocTaTku. Ppakrorpaduyeckuii aHaIu3.

Jlexuus 12, TlpuHmmm neicTBUs, yBEIHMUEHHE M pa3pemaromias CIOCOOHOCTh ONTHYECKOTO
MUKpockona. Onrtuueckas npodumiomerpus. OnpeneneHiue OpueHTaluu KPUCTaUIOB. ATTecTanus



3€pPEHHON CTPYKTYPBHI.

Ha3BaHusi NpaKTHYECKUX 3aAHATHH
1. Omnpenenenrie OCHOBHBIX IMAPAMETPOB IIEPOXOBATOCTH MTOBEPXHOCTH.
2. OmpenerneHue CpelHEro pa3Mepa 3epHa 1 pacripeesienus 3€peH o pasmepam

Ha3zBanus j1adbopaTopHbIX padoT:

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

2. Meramnorpaguieckre UCCIeI0BAaHUE CTPYKTYPBI MOHO- M TMIOJTHKPHUCTAIIOB

Pazgea 3. MEXAHUYECKHUE XAPAKTEPUCTHUKHU TBEPAbBIX TEJI

TeMBI JeKIM:
Jlexuus 13. Buner nedopmamum TBepabIX Ten. Ympyras M Ijactudeckas aedopmanusi. Bumbl
CTaTUYECKOTO M JIMHAMMYECKOrO0 HarpyxkeHus. PacrsokeHue, ckarue, TpeX M YeThIpeX TOUYEYHBIN
n3ru0, 3HaKorepeMeHHbIH n3rnd. PaspeiBHbIE MamuHbL MCTOUHMKM OMIMOOK NMPH MPOYHOCTHBIX
WCIIBITAaHUSIX.
Jlekums 14. KpuBas «HanpspkeHue-aegopmanus». YIpyrue KOHCTAHThI, MPEAesibl TEKy4ecTH U
MIPOYHOCTH, INIACTUYHOCTh MAaTEPHAIIOB.
Jleknusa 15. Xpynkoe u Bs3KOE pa3pylieHUE TBEPABIX Tell. YCTaJOCTHOE pazpyiieHue. MeToabl
OTIpeIeNICHUs] OCTATOYHOTO pecypca padoThl Y3JI0B U MEXaHU3MOB.
Jlexuus 16. ITom3yuectp marepuanoB. Buapl momydectn. OmnpeneneHue yIapHOW BSI3KOCTH
Marepuanos. [lopor xj1aJHOJIOMKOCTH.
Jlekumsa 17. Tpenue wu wusHoc. M3mepenue koddduumenta TpeHus. Meroabl OLEHKH
M3HOCOCTOMKOCTH MaTEpHAJIOB.
Jlekuust 18. AHanu3 TBEPAOCTH MaTepUAIOB. METOABl H3MEPEHUS TBEPIOCTH. TBEPIOCTH IO
bpunemmo, Poksemny u Bukkepcy. HM3mepenue wmukporseproctu. DuU3WUYECKUE OCHOBBI
MUKpOTBEpA0CTH. CTPYKTYypHBIE U KHHETHYECKHE OCOOCHHOCTH (POpMHUPOBAaHUS (POPMOM3MEHEHUS
MaTepuasioB MpPU BJABJIMBAHUHU. Y CTAHOBKA JUIsI MUKPOMEXAHUUYECKHX HCCIEAOBAHUN MO METOLY
BJIaBJIMBaHUs. BelunciieHus TBEpIOCTH 110 pe3ynbTaTaM UCIBbITAaHUS HA MUKPOTBEPIOCTb.
Jlexuus 19. Hanounnentuposanue. [Tpuniun pabotel npubopa. BiusHue TBEpIOCTH MOJUIOXKKH
Ha  MEXaHUYECKHE  XapaKTepUCTUKH  TOHKHX  IUICHOK, ONpEENsEMBIX  METO/A0M
HAaHOMHJIEHTHUpoBaHus. OmnpenercHre napaMeTpoB MHAECHTUpoBaHua MeroaoM Oimsepa — Pappa.
Merton ornpeneneHuss HCTUHHON TBEpAOCTH.

Ha3BaHus NpakTHYECKUX 3AHATHIM:

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

2. OmpepneneHue UCTUHHOMN TBEPAOCTH TOHKHX TUICHOK.

Ha3panus s1adopaTopHbIx pador:
1. HcnpiTanus Ha OTHOOCHOE CTATHYECKOE PACTSKEHHE
2. V3mepeHne MUKpOTBEPAOCTH KOHCTPYKIIMOHHBIX MaTEPHUAIOB

Paznea 4. PU3HUYECKHUE CBOMCTBA KOHAEHCUPOBAHHOI'O COCTOSIHUS

TeMbl JeKIHM:
Jlekums 20. Ormpenenenre TemmepaTypbl (ha30BBIX MEPEXOJ0OB BEIIECTBA, HAXOJAIIETOCS B
KOHJICHCUPDOBAaHHOM COCTOSIHMH. TepMoTrpaBUMETpUuYecKnii aHanmm3 u auddepeHnnanbaas
ckanupytomas  kanopumerpus. KoaddunmeHT o00beMHOTO0 W JIHUHEHHOTO TEPMHUYECKOTO
pacmpenusi.  ONTHKO-MEXaHUYECKHE, EMKOCTHBIE, WHAYKIIMOHHBIE, WHTEepPhEpPEHIIMOHHBIE,


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

PEHTI€HOBCKHE U PaAMOPE30HAHCHBIE THJIATOMETPBI.

Jlekuust 21. Metoapl onpeaeneHus XapakTepUCTUK MOPUCTON CTPYKTYpbl MarepuanoB. PryTHas
nopometpusi. JtasioHHast nopomeTpus. [Ipubopsl 11 u3MepeHus: MUKpOop, HaHOHop. MeTobl 1
npUOOPHI IS U3MEPEHHS TUIOTHOCTH.

Jlekums 22, DnekTpUyYecKue CBOICTBA METAUIOB, MOJIYIPOBOJHUKOB M JIUANIEKTPUKOB. MeETOIbI
U3MEpPEHUST DIIEKTPOCOIPOTUBJIEHHSI. MarHUTHbIE XapaKTEPUCTUKM MaTepUaJoB M METOIbl HX
UCCIeIOBaHMs. Y CTPONUCTBO U MpHUHIUI paboThl BuOpomaruutomerpa. Lllymer bapkraysena.
Jlexkuust 23. OcraTo4YHbIC HANPSOHKEHUSI B TOHKHX IUICHKaX. [IpuyrHa BOSHUKHOBEHHS BHYTPEHHHUX
HanpspkeHud. OnTudeckrue MeToAbl u3MepeHus Hanpsbkenuil. @opmyna Crtoynu. OnpepesieHue
TOJILIMHBl TOHKUX IUIEHOK. M3MmepeHue aare3suu IUIEHOK M TOKPBITMM METOAOM CKpEeTd-
TECTUPOBAHUS

Ha3Banusi NpaKTHYECKUX 3aAHATHIM:
1. Pacuer SJICKTPUYCCKOT'O CONPOTUBJICHUA YCTCPCX30HAOBBIM METOAOM
2. Pacuer BeMYMHBI BHYTPEHHUX HANPSIKEHHUM B TOHKUX IJICHKAX

Ha3Banus 1adbopaTopHbIX padoT:
1. H3mepeHue 351eKTPUYECKUX U MATHUTHBIX CBOMCTB METAJJIOB.

5. Opranusanusi cCaMOCTOATEILHON PadoThI CTY/ICHTOB

CamocrosTenbHas padoTa CTYACHTOB NP U3YYCHHUH JAUCHUILTUHBI (MOIYJIs) IPEAYCMOTPEHA

B CJIEIYIOIIMX BUJAX U popMax:

HOJArOTOBKA K JICKIMM BKJIIOYaeT pabOTy € JIEKIHMOHHBIM MaTepuajioM, MOUCK M 0030p
JUTEPATypbl W SJCKTPOHHBIX HCTOYHUKOB HH(GOpPMAIMK TIO HHIUBUAYAJIBHO 3aJaHHOU
npobiemMe Kypcea, (onepeskaroias caMocTosTeIbHas paboTa);

HOJrOTOBKA KOHCIIEKTOB C MCIIOJIb30BAaHMEM DPECYpPCOB HAyYHO-TEXHUYECKOH OMOIMOTEKH
TIIY 1o oTaenbHBIM TeMaM, KOTOPbIE HE paCCMAaTPUBAIOTCS HA JIEKLMH M BKJIIOYACT aHaIU3
Hay4YHBIX ¥ Y4eOHBIX yOIMKaLUil 110 3apaHee ONpeIesIEHHOMN MPEeno1aBaTeieM TeME;
MIOWCK, aHAJIN3, CTPYKTYPUPOBAHKE U MPe3eHTAIU HH(DopMaIm;

MOJArOTOBKAa K J1abopaTOpHBIM paboTaM BKJIIOYaeT OQOpPMIIEHHE OT4YeTa, HpopadOTKy
JEKIIMOHHOTO MaTepualla, M M3y4eHHE TeM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
popadoTKYy;

MOJTOTOBKA K JK3aMEHy BKIIOYAaeT PadOTy C JIEKIMOHHBIM MaTepHAIOM, OTYETAMHU IIO
HKCHEPUMEHTAIbHBIM  JJAa0OpAaTOpPHBIM  paboTaM W MaTepHajoB, BBIHOCHMBIM Ha
CaMOCTOSITENTbHOE U3yUCHHE;

BBITTOJIHEHNE KYPCOBOM pabOTHI IO 3apaHee ONpeeNICHHOH MperoaaBaTeieM TeMe.

6. YueOHO-MeTOAMUECKOE U HH(POPMAIIMOHHOE ODecTeYeHne TUCIHIIHHbI

6.1. YueOHO-MeTOAMYEeCKOe o0ecledyeHue

1. XKuranuna, O. M. AHanu3 cTpyKTypsl MaTepraia METOIaMH ITPOCBEUYHBAOLIEH
ANEKTPOHHON MUKpOCKONUU: MeToaudeckue ykazanus / O. M. XKuranuna, K. O.
bazaneesa. - Mocksa : MI'TY um. H.O. baymana, 2017. - 36 c. - Pexxum
noctyna: https://e.lanbook.com/book/103416. - 3ar. ¢ skpaHa.

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

3. Kopauios, B. M. OcHOBBI CKaHHPYIOIIEH 30HI0BOH MHUKPOCKOITUH: Y4eOHOe mocodue /
B. M. Kopuunos, A. ®@. I'anues. - Yoa : BI'TIY umenn M. Akmyiisl, 2011. - 24 c. -
Pexxum moctyma: URL: https://e.lanbook.com/book/49585. - 3armn. ¢ skpaHa.

4. MeTtozsl UcceI0BaHUS TBEPJOCTH MOBEPXHOCTH MaTepHaJIoB: yueOHoe mocodue


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

[DnexTponnsiit pecypc] / H. H. Hukutenkos [u ap.]; HarmonanbHbIN
uccnenoBatenbckuii Tomckuii nonurexanyeckuit yausepcuret (TIIY). - 2-e u3a. - 1
kommbroTepHbIi (aitn (pdf; 4.5 MB). - Tomck: U3n-Bo TITY, 2014. - Pexxum nocryna:
https://www.lib.tpu.ru/fulltext2/m/2015/m182.pdf. - 3arx. ¢ skpana.

JlonoIHUTEIbHAS JTUTEPaTypa

1. ATtnac MEUKpPOCTPYKTYp KOHCTPYKIIMOHHBIX MaTepuaioB: yueoHoe mocobue / FO. I1.
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.

2. PactpoBast 311€KTpOHHAS MUKPOCKOITUS /17151 HAHOTEXHOJIOTHIH. MeTOAbI ¥ TPUMEHEHHE:
COOpHUK HaY4YHBIX TPYI0B / mepeBoj ¢ anrimiickoro C. A. MiBanosa, K. U. JlomkuHa. -
3-e u31. - Mockaa : JIaboparopust 3Hanwmii, 2017. - 607 c. - Pexxum noctyna: URL:
https://e.lanbook.com/book/94144. - 3aru. ¢ skpaHa.

3. Tlmoxos, A. B. OnpeneneHre MexaHUYEeCKUX CBOMCTB MaTepHUasoB: yudeOHoe mocobue /
A. B. ITnoxos, A. U. Ilonemox, H. B. I[Tnotaukosa. - HoBocubupck : HI'TY, 2018. -
119 c. - Pexxum nocryma: URL: https://e.lanbook.com/book/118165. - 3aru. ¢ skpaHa.

4. duszuyeckue cBOMCTBA MaTepuanoB: yueoHoe mocodue / B. U. I'ppizynos, T. U.
I'pezynoBa, O. A. Knenosa [u ap.]. - 3-e uzn., gon. - Mocksa : ®JIMHTA, 2019. —
137 c. - Pexxum noctyna: URL: https://e.lanbook.com/book/115546. - 3arn. ¢ skpana.

6.2. UudopmanmoHHoe 1 IporpaMMHoe obecriedeHmne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. oOpa3oBatenbHble U OMOIUOTEYHBIE
pecypcehl):
[TpodeccronanbHbie 0a3bl TaHHBIX U HHOOPMAITMOHHO-CIIPABOYHBIC CHCTEMBI JIOCTYITHBI 110
cepiike: https://www.lib.tpu.ru/html/irs-and-pdb

JluuensnonHoe nmporpammHoe obecniedeHue (B coorBeTcTBuu ¢ IlepeuHeM JHIEH3MOHHOTO
nporpamMmHuoro ooecnedenus TIIY):
1 Microsoft Office 2016 Standard Russian Academic
2 Zoom Zoom,
3 7-Zip;
4. Adobe Acrobat Reader DC,;
5. Adobe Flash Player;
6 AkelPad,;
7 Design Science MathType 6.9 Lite;
8 Far Manager;
9. Google Chrome;
10. Mozilla Firefox ESR;
11. Notepad++;
12. Putty;
13. Tracker Software PDF-XChange Viewer;
14. WinDjView;
15. XnView Classic

7. Ocobble TPeOOBaAHNSI K MATEPUATILHO-TEXHUYECKOMY 00ecneYeHU 0 TN CIUTITIHHbI
B yuyeOHOM mporecce uCHOIB3yeTCs CleAyrolee J1aboparopHoe O0OpyAOBaHHE s
MPAKTUYECKHUX U JJAOOPaTOPHBIX 3aHATHI:

Ne HaumeHoBaHMe cieMAJIbHBIX OMeEIeHH i HaumeHnoBaHue 060py/10BaHus

1. Aynuropus Ui IpoBeAeHHs y4eOHBIX 3aHATHH BeexX CTeHJ aKKyCTHYECKUX HccaeqoBaHuii - 1 mT.; Bakyymmerp
THUIIOB, KYPCOBOTO ITPOCKTHPOBAHUS, KOHCYIbTALIUH, 910-KF16 - 1 wr.; Ocuumnorpad OCY-20 - 1 wr.; [Tpubop I'
TEKYILIEro KOHTPOJIS M NPOMEXYTOUHON aTTecTalluu 3-121 - 1 wit.; YcranoBka uis Bo30.y/3 koine6. - 1 mr.;



https://www.lib.tpu.ru/fulltext2/m/2015/m182.pdf
https://www.lib.tpu.ru/html/irs-and-pdb

(yuebnas nabopaTtopus)

634034, Tomckas obiactb, r. Tomck, JIleHnHa
MpocIeKT, 43, H2

Bakyymusiii moct DRYTEL1025, kommnekrauus MDP
AMD4 - 1 wt.; Cructema yabTpa3ByKOBOT'O aHANIN3a
TBEpJOro Tena - | mr.; AHanu3aTop BOJOPOAa B MeTaIax U
caBax RHENG602 - 1 mur.; T'eneparop asora Claind NG
2301 - 1 mwT.; Mukpockor METAM PB-21 ¢ ycrpoiicBom
JUK - 1 wt.; 'eneparop Bogopoxa mogens HyGen 200 - 1
wit.; Uctounnk nmutanus GPS -3030D 0-30V-3A 1XLED - 1
uit.; Hacoc Bakyymusiit HBP - 1 wit.; 'enepaTop Bogopona
HyGen 200 - 2 wr.; Bakyymmerp DualTrans - 1 mir.;
Hcrounnk nuranus GPS-1830D 0-18V-3A - 1 mr.; Hacoc
nuddysnonnsiii HBI-400 - 1 mr.;

Cron naGoparopusiii - 1 mT.;Tym6a moakatHas - 1 mrt.;
Kommnsrorep - 3 mit.; IIpunTep - 1 .

AynuTopus U1 IPOBEICHUS yIeOHBIX 3aHATHI BeeX
THUIIOB, KYPCOBOTO ITPOEKTHPOBAHYS, KOHCYIbTallUH,
TEKYILETo KOHTPOJIS M IIPOMEXXYTOYHON aTTeCTalnu
(HayuyHas nabopaTopus)

634034, Tomckas obaacTs, r. Tomck, JleHuHa
npocrexkT, 43, 106

Cucrema OXJIKAEHHS M TEPMOPETYINPOBaHUS HOHHO-
IUIa3MEHHOM yCTaHOBKHY - 1 1IT.; BakyymHBI OTKauHON IOCT
HiCube 80 Eco - 1 wrt.; Kommpeccop JUN-AIR 3-4 - 1 mir.;
I'epmeTtnunslii nepuatounsiii 6okc cepun CIIEKC I'b 02M -
1 wt.; Bakyymusiit akcukarop PS - 1 wt.; [lopraTuBHbIi
pH/MB/C-metp MAPK-903 - 1 wit.; Bakyymno-ayrosoit
TeHepaTop GUIbTPOBAaHHON METAUIMYECKON TIa3MBbl - 2 IIT.;
JlaGopaTopHas ycTaHOBKA JUIS ITyIKOBOI 00pabOTKH 1
MarHeTpoOHHOI'0 HallbUICHUS - 2 IT.; PeHTreHOBCKui
nmudpakromerp XRD-7000S ¢ BepTHKAIBHEIM
BBICOKOTOYHBIM TOHHOMETPOM - | mT.;

Kommnexr yueOHo# Mebenn Ha 3 mocagounbix MecT;L1Ikad
IUTSL JOKYMEHTOB - 2 mT.;[Tonka - 1 mrt.;

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

AynuTopust U1 IPOBeIeHNs y4eOHBIX 3aHATHH BeeX
TUIIOB, KYpPCOBOT'O IIPOEKTUPOBAHUS, KOHCYJIbTALIUMH,
TEKYLIEro KOHTPOJI U IPOMEXYTOUHON aTTecTaluu

634034, Tomckas 0o6aacTb, r. Tomck, Jlenuna
npocrexkT, 43, 122

Kommiekr yueGHOIT MeOenu Ha 25 mocagovHbIX MECT
IIpoexrop - 1 mit.; Komnstorep - 1 mr.

Aymuropust 1JIs IpOBEJICHHS YUEOHBIX 3aHATHI BCEX
THIIOB, KYPCOBOTO MMPOEKTUPOBAHMS, KOHCYJIBTAIIUH,
TEKYILETO KOHTPOJIS ¥ TIPOMEKYTOYHOU aTTeCTaIlni
(HayuHas TabopaTopus)

634034, Tomckast obnactb, . ToMck, Jlenuna
npocrekT, 43, H3

TepmocTaT XKUIKOCTHBII HU3KOoTeMneparypHslii "KPO-BT-
01" - 1 wr.; ABTOMaTH3MpOBaHHBIH KoMILIeke Gas Reaction
Controller LP - 1 wT.; ABTOMaTH3HPOBAHHBIH Ta30BbIi
KoHTpoJep - 1 wT.; [IpuGop I' 4-116 - 1 wrt.; bammon 40 i - 1
HIT.; YIpaBiseMblil ra3oBelil peaktop - 1 mt.; YipasnseMblil
Ta30BBIA PEaKTOpP VIS HCCIETOBAHMS IIPOIIECCOB
copOuun/necopOuny ra3oB B MEeTa/UIaX ¥ CIUIaBaX MpH
BBICOKUX TeMnepatypax - 1 mrt.; [To3unmonep ontuu. ¢
MOBOPOTHBIM MOTOPH3UPOBAHHBIM CTOJIOM - | IIT.;
Ocmmmtorpad WaveAce 232 - 1 wrr.; Kommpeccop Jun-air - 1
wt.; TypOomosnexymsapasiii Hacoc TMP-303M - 1 mir.;
VYieTpo3BykoBo# matuuk 10-1 - 6 mir.; [TopraTuBHbIi
BaKyyMHBIH OOKC JU1st 00pa3ioB Juisi paboThl C HHEPTHBIM
ra3om - 1 mrT.; YIbTpo3ByKOBO# AaTtuuk 2,5-2 - 2 mT.;
YbTpo3BYKOBOH AaTUUK 5-2 - 2 mT.; I3MepuTeNbHBIN
npuOOp AJIsT KOHTPOJIS EPOXOBATOCTH ¥ BOJTHUCTOCTH
T1000 - 1 wr.; banmon 401-aproHOBEI ¢ MEeMOpPaHHBIM
BeHTWIEM - | mT.; CriekTpoMeTp Taeromniero paspsna GD-
PROFILER 2 - 1 mT.; ['a30aHanu3aTop CTallMOHAPHBINH Ha
Bonopoa H2 "Bep6a-CB" - 1 mir.; bannon ra3ossiii - 1 mrt.;
VY nbpTpo3BYKOBOH naturk 2,5-1 - 4 mit.; YIpTpo3ByKOBOM
naTauk 5-1 - 4 mr.;

30HT BHITSOKHOM - 1 miT.;IlIkad nms mokymeHTOB - 1

mt.; Tym6a moakatHas - 5 mwr.;Ctout 1abopaTopHsIii - 4
mt.;KoMrutekT yueOHOM MeOenn Ha 5 TT0CaJJOYHBIX MECT;
Komnsiotep - 1 mT.

AynuTopust A7 IPOBeIeHUsI yIeOHBIX 3aHATHH BCeX
TUIIOB, KYpCOBOTO ITPOEKTUPOBAHMSI, KOHCY/IbTALUM,
TeKyLLleFO KOHTPOJIA U npome)KyTquoﬁ aTTecTaluu
(yueOHast mabopaTopwust)

634034, Tomckas obaacts, r. Tomck, Jlennna
npocriekT, 43, 103

JlaGopatopHas yctaHOBKa "MOCTHK YHUTCOHA IIOCTOSIHHOTO
Toka"P2410200 - 1 mit.; Y4e6HO-1a00paTOpHBIil KOMILIEKC
no ¢usuxe - 1 wr.; Ucrounuk nuranus b 5-49 - 1 wr.; brox
nutarus GPS-1830D - 1 mir.; JJaboparopHas
ycranoska"3akoH ®Papanes"P2411200 - 1 mT.;
JlaGoparopHas ycTaHOBKa"MarHuTHBII MOMEHT B
MmarauTHOM 1rose"P2430400 - 1 mr.; Ocummnorpag OCY-20
- 1 mrr.; IIpubop s uccnenoBanus Gpeppamart. - 1 mr.;
[Tpubop Y nenbHblit 3apsa - 1 wT.; JJabopat.ycraHOBKa
DneKTpHuY.sBJICHUS Ha KOHTaKTax - 1 mT.; Mcrounuk
nutanus b 5-44 - 1 wr.; [Ipubop "Temnepatypa" - 1 mit.;




Jla6opar.ycranoska Dddexr Xomna - 1 mr.; JTaboparopras
pabora "Dddexrst Jebas -Cupca” - 1 mr.; JIY Msmepenns
CKOPOCTH 3ByKa METOJIOM CTOsHeH BOJHEI - 1 T,
Vcranoeka nabopar " OnpeeneHue TeII0eMKOCTH
Mertastos " - 1 wr.; JlaGoparopras pabora
"PacripocTpaHeHKe 3ByKa B TBEpABIX Tenax" - 2 WiT.;
JlaGopar.ycranoBka TepMOdJIeKTPOHHAS 3MUCCHS - 1 10T,
JlaGoparopHas ycTaHOBKa "®eppoMarHUTHBIA
rucrepesuc'P2430711 - 1 mt.; JIY Usyd. sBiIeHus
rucrepesuca GeppomarseTnkos - 1 mr.; Habop ans omsiroB
CBUY - 1 mr.; [Tpu6op Jlexepa - 1 mr.; JIY 3aBucumocTs
CONPOTHBIICHMS METAJIOB H MOJIYTIPOBOIHUKOB OT
TemmeparypsL. - 1 mr.; JlaGopaTopHas ycTanoBka "H3y4enue
HonHOro koutypa"P2440611 - 1 mt.; JIV
Hzmep.torapuM.JeKpEMEHTa ¥ T0OPOTHOCTH
xonebarensH.KoHTYpa - 1 wT.; JIY S1ekTpoMarduTHeIe
BOJIHBI B IBYXIIPOBOAH.JIMHUH - 1 mr.; IIpubop mist
TIOJTyY€EHHs] MATHUTHOTO 10JI1s - 2 mT.; JIaGopar.ycTaHoBKa
Pacnpenenenue Makcsemna - 1 mr.; JTabopar.ycraHoBka

V mensHbI# 32ps)| 3MeKTpoHa e/m - 1 mr.; JIY M3Meperus
CKOPOCTH 3ByKa B Metauiax - 1 mt.; JIY Onpexn.ckopocTs
3ByKa PE30HAHCHBIM MeTonoM - 1 mr.; ITpubop "Pesonanc” -
1 wr.; IIpu6op B 5-44 - 1 wr.; eneparop I'4-83 - 1 mr.;
KommiexT yue6Hoi Mebend Ha 29 nocanodnsx MecT;Ikad
ISt ToKyMeHToB - 1 w.;Tymba rmoaxarsas - 1 wr.;
Kowmmnsiorep - 7 wrt.; [punTep - 1 mWT.

PaGouas mporpamMma cocTaBieHa Ha ocHoBe OOIiedl XapakTepHCTHKH 0Opa3soBaTelNbHOH
mporpaMmel o HampasieHmio  03.03.02  ®msmka, npoQIb  IOATOTOBKH «Du3uka
KOHJIEHCHPOBAHHOTO COCTOSHYS BemecTBay (mpuema 2017 r., ounas popma 00y4eHHs).

PazpaboTuuk(u):

JIOIDKHOCTh . Ugmucs—\ [5(e]

IIpodeccop, a.¢.-M.H., ) J A.B. ITanun
npodeccop ) L

k__/

IIporpamMma ono6peHa Ha 3acelaHHH BbIIycKaromero OT/eneHHs SKCIEePHMEHTaTbHOH buszuku
(mpotoxoi ot «15» mast 2017 1. Ne6).

PyKOBOJMTENS OTEEHHS SKCIEPHMEHTANLHON QU3HKH,
I.T.H., Ipodeccop

= Z /:
Ase (o2 A M. JTunep/
IIOONHUCH




JIucT n3MeHeHuii padoyeil mporpaMMbl TUCIUILINHBI:

YueoHblii rox CopepixaHue /M3MeHeHHe O0cy:x1eH0 Ha 3acelaHNH
otaenenus OO (nmpoToko.T)

2018/2019 yu. 1. OOHOBIICHO TIPOTPAMMHOE 00CCIICUCHUE oT «14» utoHs
rox 2. OGHOBIICH COCTaB TPOHECCHOHATIBHBIX 0a3 TaHHBIX U 2018r. Ne 3
MH()OPMALMOHHO-CIIPABOYHBIX CHCTEM

Ot «28» aBrycra

3. H3meHena cucremMa OIEeHUBAHUS 2018r. Ne 4
2019/2020 yu. | 1. O6HOBIEHO TPOrpaMMHOE OOecTeueHre oT «20» HuoHA
roj 2. OGHOBJIEH cocTaB NPO(EeCCHOHATBHBIX 0a3 IaHHBIX U 2019 1. Ne 6

MH()OPMALMOHHO-CIIPABOYHBIX CUCTEM
3. OGHOBIICH CIHMCOK JINTEPATYPBI, B TOM 4HcIe cchliiok DBC

2020/2021 yu. 1. O6HOBNIEHO TIPOTPaMMHOE OOecIIeueHne ot «31» aBrycra 2020r.
IO 2. O6HOBIIEH cocTaB MPO(eCcCHOHANBHBIX 0a3 JaHHBIX U Ne 3
MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

3. OOHOBIICH CITUCOK JIUTEPATYpPHI, B TOM dHcie cChulok ObC




