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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBJISIETCS (DOPMUPOBAHHE Y O0YYAIOIIUXCSl OTPEICIICHHOTO
OOIT (m. 5. O6meii xapaktepuctuku OOII) cocTtaBa KOMIIETEHIIMI Jisi TOATOTOBKH K
poheCCHOHATLHOM /IS TEIbHOCTH.

Kon CocTaBasiomue pe3y/ibTaTOB 0CBOCHHUS (1eCKPUNTOPbI KOMIIETeH U )
KOMIIETeHIIUN HanmeHoBaHUe KOMIIETEHIUN
Kox HaumeHoBaHue
TIK(Y)-2.B1 Brnageer ONBITOM TNIPEMEHEHHS CIOXKHOTO (PU3HYECKOTO
Crniocoben NPOBOAWTH HAYYHBIC : 060pyI[OBaHPI51
HCCIICOBAHUS B U30paHHOI 00sacTi
n P TK(Y)-2.V1 YMeeT ucrons30BaTh COBPEMEHHYIO IIPHOOPHYIO 6a3y
JKCIICPUMEHTAIIBHBIX U (JIH)
TEOPETHUECKHIX (PU3HUECKHX TIK(Y)-2.31 3HaeT OCHOBHBIE METO/Ibl HAYYHbIX MCCIIEIOBAaHUI B 001acTH
TIK(Y)-2 HCCIEOBAHMI C IOMOIIBIO ) (M3MKN KOHJCHCHPOBAHHOTO COCTOSIHHS
COBPEMEHHOI IPHOOPHOIL 6a3bI (B TOM TIK(Y)-2.B2 Bnaneer ombiToM  00paboOTKM — pe3yiabTaTOB — HAay4YHbIX
4HCITE CIIOKHOrO (DUIHUECKOTO UCCIIEJOBAaHUH NP NTOMOIIY MH(POPMALIMOHHBIX TEXHOJIOTU
00opymoBaHus) 1 HH(GOPMATHOHHBIX TIK(Y)-2.V2 YMeer uCHoONb30BaTh HMHPOPMALMOHHBIE TEXHOJOTMH B
TEXHOJIOTHH C y4eTOM OTE€4EeCTBEHHOTO ) pacueTax npodeccHOHANBHBIX 33/1a4
1 3apy0EKHOrO OIbITa TIK(Y)-2.32 3HaeT BO3MOXHOCTH HWH(OPMAIMOHHBIX TEXHOJIOTUH ¢
) Y4EeTOM OTEUECTBEHHOIO U 3apyOeKHOTO OIBITa
TIK(Y)-4.B1 Biageer oOmBITOM H3MEpEHHs PE3YJIbTATOB (PU3HYECKOTO
CriocoOeH NMPUMEHSTh Ha PaKTHKE ) JKCIICPUMEHTA
TIK(Y)-4 npodecCHOHANIbHbIEC 3HAHUS U YMEHUS, TIK(Y)-4.Y1 YMeeT ocBauBaTh HOBBIE METO/bI M MPUOOPBI UCCIIEIOBAHUS
MOJIyYEHHBIE [IPU OCBOCHUH ) B 00s1acT (PM3UKU KOHJICHCUPOBAHHOTO COCTOSIHUS
TPOPUIBHBIX (PU3NYECKHX JTUCIIUTLINH TK(Y)-4.31 3HaeT MeTOAbl U3MEPEHHH pe3yJbTaTOB  (PU3UUECKOro
) 9KCIIEPUMEHTA

2. MecTo aucuuniannsl (MoayJs) B crpykrype OOII

JlucuuIuinHa OTHOCUTCS K BapuaTuBHOW yacTu bioka 1 ydeOGHoro rutana oGpa3oBaTesbHON
MIPOTPaMMBI.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHHUs M0 TUCIHILINHE

[Tocne ycrenHoro OCBO€HHUsI JUCIUILIMHBL OyayT chOpMHUpPOBaHBI PE3YyIbTaThl O0yUEHUSI:

IL1aHupyeMble pe3y IbTaThl 00y4eH s 10 JUCIUILIHHE Komnerenuus
Kox HanmeHoBanue
PI[_]' BuazieTs ombITOM HMCCTIeIOBaHNS MUKPOCTPYKTYPBI KOHCTPYKIIMOHHBIX MaTepHajioB MK(Y)-2
PI[—Z YMeTh BBIOMPATh NPAaBUIBHYIO METOIMKY aTTECTALUKH CTPYKTYPBI 1 MOP(HOIOTHH TTOBEPXHOCTH TBEPABIX TEJ TIK(V)-2
PI[ -3 3HATh NPUHIMIBI IEHCTBUS COBPEMEHHOTO HCCIIEJOBATENBCKOTO 000PyIOBaHUS TIK(V)-2
P}l-4 BuazieTs ombITOM TECTHPOBAHMUS SKCIUTYaTaIIHOHHBIX XapaKTEPUCTHK TIK(V)-2
PI[—S YMeTh BIOUpATh NPABUIBHYIO METOAUKY U3MEPEHHs MEXaHHUECKHX XapaKTePUCTHK HArPyKEHHBIX KOHCTPYKLIUH MK(Y)-2
PI[_6 3HaTh 0COOCHHOCTH U TPAHUIIBI IPUMEHUMOCTH SKCIIEPHMEHTAIBHBIX METOJ0B UCCIICOBAHIS MEXaHHIECKUX TIK(Y)-2
XapaKTepUCTHK
P}I-? BrageTs ombITOM 3KCILTyaTallM UCCIIEI0BATENBCKOTO 000pYIOBaHHS TIK(V)-4
P}I-S YMeTh MPOBOJMTH aHAJIM3 NOTYYEHHBIX PE3yIbTaTOB MUKPOCTPYKTYPHBIX MCCIIEI0BaHUM MK(Y)-4
P}I-Q 3HaTh OCHOBHBIE PEHMYIIECTBA U HEIOCTATKN SKCIIEPUMEHTAIBHOTO 000PYI0BaHHS M METOJIOB HCCIICIOBAHHS MK(Y)-4

OHGHO'—IHI)Ie MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOfI arTeCTaluu NpcacCTaBJICHBI B

KaJICHIapHOM peﬁTHHF-HHaHe JAUCIMITIIMHBI.




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

11

JlabopaTopHBIE 3aHATHS

13

IIpakTuueckue 3aHATH

CamocrosrenpHas padboTa

43

Pa3zgen 2. METOIbI HCCJIENJOBAHUSA
IHOBEPXHOCTH TBEP/bIX 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

Jlekuun

11

JlabopartopHsble 3aHITH

13

IIpakTHueckue 3aHATUSA

CamocrostensHas padborta

43

Paszgen 3. MEXAHUYECKHUE
XAPAKTEPUCTHUKU TBEPABIX TEJI

P/-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

11

JlaGopaTopHbIe 3aHATHS

13

IIpakTrueckue 3aHATUSA

CamocrostensHas padborta

43

Pasgen 4. ®U3UUECKUE CBOMCTBA
KOHJEHCHUPOBAHHOI'O COCTOSIHUS

P/I-1
P/I-2

Jlekuun

13

JlaGopaTopHbIe 3aHATHS

15

HpaKTI/I‘ICCKI/IG 3aHATHA

CamocrosrensHas paboTa

43

Coneprkanne pa3ieoB AUCITUTUTHHBL:

Paznea 1. CTPYKTYPHBIE METO/bI ATTECTALIMU TBEPABIX TEJI

Tembl JeKkumii:

Jlexuust 1. Metoasl uccieoBaHUS B3aMMOJEHCTBHS DJIEMEHTAPHBIX YaCTHUIl. AJPOHHBIH
kosutaizep. CBsi3b CTPYKTYPBl TBEPABIX TEJ C MX DKCIUTyaTallUOHHBIMU XapaKTePUCTHUKAMH.
DOKcIepUMEHTaIbHbIE METOJbl MCCIIEOBaHUS (OHOHHBIX U  DJEKTPOHHBIX CIIEKTPOB
KpucTayioB. Ou3nyecKue MPUHIUIBI JETEKTUPOBAHUS dJIEMEHTAPHBIX YaCTHUIL.

Jlexuust 2. IlpocBeunBaromasi 3JIEKTpOHHass MHUKpockonus. IIpuHiunm  momyueHHs
n3o0paxenuit. ®opMupoBanre AUPPAKIIMOHHON KapTUHBI U U300pa’KeHUIN B CKaHUPYIOLIEM
9JIEKTPOHHOM  MHKpockore.  CBeTJIONOJbHBIE UM TEMHOIOJBHBIE  H300pa’keHHs.



[IpoGomoaroToBka. DnekTpoHorpadus.

Jlexuus 3. I[lpuHiun nomyyeHuss KapTHH IUPPAKIUKA OOPAaTHO PACCESHHBIX AJIEKTPOHOB.
Jlnauu Kukyun. Bo3moknoctu meroma EBSD.

Jlekuusi 4.  IlpuHuun  peHTreHoBcKoW — audpaxmum.  IlpuHmmMn — reHepupoBaHHS
PEHTI€HOBCKOTO M3nydeHus. YcinoBue Bynbda-bparra.

Jlexkumus 5. PenTreHoCcTpyKTYpHBIN aHaJIns. PenrtrenocnexrpanbHbli aHanus.
PentrenodmroopecuenTHbiil ananu3. Pacuer obnacTtell KOrepeHTHOTO paccesiHusl, MUKPO- U
MAaKpOHAIPSKEHUN.

Jleknmusi 6. BUMC, OXE-cnektpomerpus.  JlecopOImoHHBIE  METOABI  aHAJIU3a.
TepmomecopOIusi, IEKTPOHHO-CTUMYJIMPOBAHHAS JecopOIus, (GoToaecopOuusi, 1ecopOrus
HMOHHBIM yJapoM, mnosesas gecopOius. CoBpeMeHHbIE MAaCC-CIIEKTPOMETPHI.

Jlekuus 7. YnbprpasBykoBas aedekrockonusi. OCHOBHBIE 3aKOHOMEPHOCTH PACIIPOCTPAHCHUS
yIBTPa3BYKOBBIX BOJIH B KpucTayyie. BnusHue nedeKkToB KpHUCTaNIMYECKOW pemieTKd Ha
CKOPOCTh 3ByKa. METOJbI M3MEpPEHUS CUTHAJIOB. MeETONbI BBIACICHUS CUTHAIOB Ha (hoHE
MIOMEX, METO bl OOHAPYKEHHUSI pa3/ICIICHUS U BbIIEICHHS CUTHAJIOB.

Jlekuus 8. CHHXpOTpOHHOE W3NydeHHE. Teopus CHHXPOTPOHHOrO M3NmydeHus. McTouHuKH
CUHXpPOTpOHHOTO wu3nydeHus. Cnekrpockorusi Ha wuctounukax CH. CrpykrypHbie
uccnenoBanuss ¢ CU: TexHolormueckne TNPUMEHEHUS CHHXPOTPOHHOTO HW3ITydeHUS.
DKCIepUMEHTANIbHBIE ~ METOJBl  MCCIIEJIOBAHMSI  KOHICHCHUPOBAHHOTO  COCTOSIHMSI  C
WCIIOJIb30BAHUEM HEHTPOHHBIX ITYYKOB.

Ha3BaHus NpaKTHYECKUX 3AHATHH

PacmmdpoBka mudpakiimoOHHBIX KAPTUH MOHO- U ITOJTMKPUCTAIIIOB

Ornpezenenne MmI0OTHOCTU JUCIOKAIUNA METOI0M AJIEKTPOHHON MUKPOCKOITUU
AHanu3 KapTHH au(pakimu oOpaTHO paCCESHHBIX JIEKTPOHOB

Pacmm¢poBka qudpakrorpamm ogHopazHOTo Wi MHOTO(a3HOTO 00pa3IoB
Pacuer makpoHanpspkeHUH U OLICHKA pa3Mepa 001acTeil KOTepEeHTHOTO PacCesTHUs
PacimdpoBka Macc-ClieKTpOB METAJLIOB | CILJIABOB

OrnpenenieHne CKOPOCTH paclpoOCTPAHEHUSI 3ByKa B METaJlIIax

PacimdpoBka crieKTpoB CHHXPOTPOHHOTO U3ITy4SHUS

NGO~ wWNE

Ha3zBanus ja6opaTopHbIX padoT:

1. CnexTpanbHBIN aHAINU3 METAJJIOB U CILIABOB

2. DIEeKTPOHHBI MUKPOCKOITMYECKUI aHAIN3 CTPYKTYPbl MOHO- M TTOJTMKPHCTAIIIOB

3. PeHTreHOoCTpyKTYpHBIH aHanu3 (a3zoBOro cOCTaBa W MapamMeTpoOB TBEPIOTO pacTBopa Ha
OCHOBE THUTaHa

4. BpicokoTeMIIepaTypHbId PEHTI€HOCTPYKTYPHBIN aHAIN3 METANTHYECKUX 00pa31oB

5. HccnenoBanusi 3J€MEHTHOIO COCTaBa MOBEPXHOCTH METOJOM BTOPUYHO-MOHHOM Macc-
CIEKTPOMETPHUH

6. HccnenoBanme nedeKTHON CTPYKTYpHl TOBEPXHOCTHO-YIIPOYHEHHBIX METAIJIOB METOJOM
aKyCTOOMHUCCHH

Paznea 2. METO/IbI HCCJIIEAJOBAHUSA TIOBEPXHOCTHU TBEPAbIX TEJI

Tembl JeKkumii:

Jlekums 9. Cxanupytomias 30H710Bass MUKpockomnus. [IpuHiun nonyuenus uzoodpaxkenuit. CTM -
M3MEpEHUs B PEKUMAaX MOCTOSSHHOTO TOKA U MOCTOSHHOM BbICOThI. KOHTaKTHBIN, OECKOHTAKTHBIN U
MOJYKOHTAKTHBIN pexxuMmbl pabotel ACM. Ilorenuman Jlennapna-/xonca. IlpeumymiectBa u
HEJOCTATKN CKAHMPYIOLIEH TYHHEJIBHOW U aTOMHO-CHJIOBOM MUKPOCKOIIMU. |'paHUIIbl IPUMEHEHUS.
Jlexkuust 10. ®pakransl. CamononoOHble M camoaduHHBIE MOBEpXHOCTU. DpakTaabHBIA aHAIN3
noBepxHocTU 110 C3M-1300paskeHUsM.

Jlexuus 11. Ckanupyromass 371eKTpoHHas MUKpockonus. [IpuHIunm momydeHus H300paskeHUi.



[IpeumymectBa u HepocTaTku. DpakTorpaguuecKuii aHaIu3.
Jlexuus 12. TlpuHumn neicTBus, yBEIHMUEHHE M pa3pellaromias CIOCOOHOCTh ONTHYECKOTO
MuKpockona. Onrtuueckas npoduiomerpus. OnpenesieHue OpueHTaluu KpUCTauIoB. ATTecTalus

36pPEHHOMU CTPYKTYPBI.

Ha3BaHus NpakTHYECKUX 3AHATHH
1. Omnpenenenrie OCHOBHBIX ITAPaMETPOB IIEPOXOBATOCTH MTOBEPXHOCTH.
2. OmpeneneHre CPeIHEro pa3Mepa 3epHa | pacrpeesieHus 3¢peH 1Mo pa3Mepam

Ha3panus 1abopaTopHbIx pador:

1. HccnenoBanue MOp(OJIOTMU HOBEPXHOCTM TOHKHUX IUIEHOK M TOKPBITMH METOJI0M
ATOMHO-CHJIOBOM MUKPOCKOIIUU

2. Meramiorpaduueckue uccieoBaHie CTPYKTYPbl MOHO- U ITOJIMKPUCTAIIIOB

Paznea 3. MEXAHUYECKHUE XAPAKTEPUCTUKU TBEPIBIX TEJI

Tembl JeKuMii:
Jlekums 13. Buasl pedpopmanuu TBepAbIX Ten. Ympyras M miuactudeckas nedopmanus. Bumbr
CTaTUYECKOTO U JMHAMMYECKOTO HarpyxeHus. PacTsxkeHue, ckartue, TpeX W YEThIpeX TOUYEUHBIN
n3rud, 3HaKomnepeMeHHbI u3rud. Pa3pbiBHbIE MammHbI. VICTOYHHKN OMIMOOK MPH MPOYHOCTHBIX
UCIBITAHUSX.
Jlekums 14. KpuBas «wanpspkeHue-aegopmaius». YIpyrue KOHCTAHThI, MpeAesibl TEKy4ecTH U
[IPOYHOCTH, MJIACTUYHOCTh MaTEPHAJIOB.
Jlekums 15. Xpynkoe U BsI3KO€ pa3pyllleHHEe TBEPABIX Tell. YCTaJOCTHOE paspylieHue. MeTobl
OIpesieNIEHUs] OCTaTOYHOI'0 pecypca padoThl Y3J10B U MEXaHU3MOB.
Jlekums 16. Ilomsydects MmarepuanoB. Bunabl mom3yuectu. OrmnpeneneHue yAapHOW BA3KOCTH
MarepuasioB. [lopor XJ1aTHOJTOMKOCTH.
Jlekmust 17. Tpenne wu wu3Hoc. M3mepenue kodddummenta TpeHus. MeToasl  OLECHKH
M3HOCOCTOMKOCTH MaTEpUaJIOB.
Jlekums 18. Ananu3 TBEpAOCTH MaTepHalioB. MeToabl HM3MEpeHUs TBEPIOCTU. TBEpaOCTh IO
bpunemnto, PokBemny u  Bukkepcy. HM3mepenne MukporBepaoctd. Du3snyeckne OCHOBBI
MHUKpOTBEpAOCTH. CTPYKTYpHBIE U KHHETHUYECKHE 0COOEHHOCTH (POpMUPOBaHUS (POPMOM3IMEHEHUS
MaTepUasoB MPHU BAABIMBAHUU. YCTAHOBKA JUII MUKPOMEXAHUYECKHX HCCIIEJOBAaHUM MO METOIY
BJIaBJIMBaHMs. BeIuKClIEeHNs] TBEPIOCTH 110 pe3ysIbTaTaM UCIBITAHUS HA MUKPOTBEPIOCTb.
Jlexuus 19. Hanounnentuposanue. [Ipuniun paboTel mpubopa. BimsHue TBEpIOCTH MOUTOXKKH
Ha  MEXaHUYECKHE  XapaKTEPUCTUKM  TOHKMX  IUICHOK,  OINpPEAEIAEMBIX  METOAOM
HaHOMHJIeHTHpoBaHus. OmpeneneHre napaMeTpoB MHAEHTUpoBaHua MerogoM Omnuepa — Pappa.
Merton onpeneneHuss HCTUHHON TBEPAOCTH.

Ha3BaHus NpakTH4eCKUX 3aHATHH !

1. OmpeneneHne MeXaHWYECKUX XapaKTEPUCTUK METAJUIOB IMPH PA3JIMYHBIX CXEMax
Harpy>XeHusl.

2. OmpeneneHne NCTHHHON TBEPIOCTH TOHKUX TUICHOK.

Ha3panus s1a6opatopHbIx padoT:
1. HcnbiTanus Ha OIHOOCHOE CTaTHUECKOE PACTSHKEHUE
2. H3mepeHne MEUKpOTBEPAOCTH KOHCTPYKIIMOHHBIX MaTEPHAIOB

Paszea 4. PU3HUYECKHUE CBOMCTBA KOHAEHCUPOBAHHOI'O COCTOSHUS

TeMmbl JIeKIHM:
Jlekums 20. Ompenenerre TemmepaTypsl (a30BBIX TIEPEXOJIOB BEIIECTBA, HAXOJAIMICTOCS B



KOH/ICHCUPOBAaHHOM  COCTOSIHMM. TepMorpaBUMeTpUdYecKMd aHamu3 U AauddepeHunanbHas
ckaHupyromas kaimopumeTpus. KooapduuueHT 00BEMHOr0o H  JIMHEHHOTO TEPMHUYECKOTO
pacupenus. ONTHKO-MEXaHWYECKHe, EMKOCTHbIC, HWHAYKIHOHHbIE, HHTEPPEPEHIMOHHbIE,
PEHTIC€HOBCKUE U PAAMOPE30HAHCHBIE TUJIATOMETPBI.

Jlexuust 21. Metoabl onpeneneHnus XapakTEepUCTUK MOPUCTOM CTPYKTYpbl MarepuanoB. PTyTHas
nopomeTpusi. JTajioHHasi nopomeTpus. IIpubopsl 11 n3MepeHuss MUKponop, HaHonop. MeToasl u
IpUOOPBI I U3MEPEHUS INIOTHOCTH.

Jlexkuust 22. DiekTpuyeckre CBOICTBa METAJUIOB, MOJIYHNPOBOJHHKOB M JHAJICKTPUKOB. MeTObI
U3MEpPEHUsT DIIEKTPOCOIPOTUBIICHUs. MarHUTHBIE XapaKTEPUCTUKM MAaTepUaJOB U METOIbl HX
MCCIIEIOBaHMs. Y CTPONCTBO U MPUHIUIT paboThl BUOpomarauromerpa. Lllymer bapkraysena.
Jlexuust 23. OcraTo4yHble HANpsKEHUsI B TOHKUX IUIEHKaxX. [IpuurHa BOZHUKHOBEHUS BHYTPEHHHX
HarnpspkeHud. OnTudyeckue MeToabl u3MepeHus: Hanpspkenuil. @opmyna Croynu. OmpenenieHue
TOJIIUMHBI TOHKHUX IUIGHOK. l3MmepeHue anre3suu IUIGHOK M IOKPBITHM METOAOM CKpEeTu-
TECTUPOBAHUS

Ha3BaHus NpakTHYECKUX 3AHATHH
1. Pacyer 31eKTpUYECKOro COMPOTUBIICHHS Y€TEPEX30HI0BBIM METO0M
2. Pacder BeMYMHBI BHYTPCHHUX HANPSIKCHUA B TOHKUX IJICHKAX

Ha3zBanus ja6opaTopHbIX padoT:
1. H3mepeHue 3JIEKTPUYCCKUX U MATHUTHBIX CBOMCTB METAJLIOB.

5. Opranusanusi cCaMoCTOATEIbLHOH PadoThI CTY/IEHTOB

CamocrodrenbHas paboTa CTYACHTOB IIPU U3YYEHUH JAUCLUILIUHBI (MOIYJIS) IPEAyCMOTpEHa
B CIEAYIOIIMX BUAAX U opMax:

— TOATrOTOBKA K JIEKIMHM BKIIOYAeT PabOTy C JICKIIMOHHBIM MaTepHajoM, MOUCK B 0030p
JUTEpaTypbl U 3JEKTPOHHBIX HCTOUYHUKOB HMHGOpMAIMM O WHIMBUAYAJIBHO 3aJaHHOM
npoOeme Kypca, (onepeskaromasi cCaMoCTOsITeNbHas padoTa);

— TIOATrOTOBKAa KOHCIIEKTOB C HCIIOJB30BAaHHEM PECYpPCOB HAYYHO-TEXHUYECKOH OMOIMOTEKH
TITY 1o oTaenbHBIM TEMaM, KOTOPBIE HE pACCMATPUBAIOTCA HA JIEKIUH M BKJIFOYAET aHAJIN3
HAy4YHBIX U YUeOHBIX MyOIMKalUi MO 3apaHee ONpeAeIeHHOM pernoaaBaTesieM TeEME;

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

— TIOArOTOBKAa K J1a0OpaTOpHBIM paboTaM BKJIOYaeT OQOpMIIEHHE OTuYeTa, MPOpadoTKy
JEKUMOHHOTO MaTepuayla, W M3y4YeHUE TEeM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
popaboTKy;

— TOATrOTOBKAa K 3K3aMEHy BKJIIOYaeT paboTy ¢ JEKIMOHHBIM MaTepHalloM, OTYETaMHU IIO
SKCIIEPUMEHTAJIBHBIM  JJAOOpaTOpHBIM  paboTaM M MaTepualoB, BBIHOCUMBIM  Ha
CaMOCTOSITEJIbHOE U3YUYECHHUE;

— BBINOJIHEHHE KYpCOBOM pabOTHI IO 3apaHee ONpeeNICHHOM MpernoaBaTeieM TeMe.

6. YueOHO-MeTOAMUYeCKOe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

6.1. YueOHO-MeTOANYECKOE OOecIeueHHne

1. Kuranuna, O. M. AHanu3 cTpyKTypbl MaTepuaia MeToJlaMu IIPOCBEUMBAIOIIECH
AJIEKTPOHHON MHUKPOCKOIIMU: MeToaudeckue ykazanus / O. M. Xuranuna, K. O.
bazaneena. - Mocksa : MI'TY um. H.D. baymana, 2017. - 36 c. - Pexum
nocryma: https://e.lanbook.com/book/103416. - 3ara. ¢ skpaHa.

2. Tlanosa, T. B. [IpakTrdeckoe MpUMEHEHHUE METO0B PEHTTEHOCTPYKTYPHOTO aHAJIH3a!
yuebnoe nmocooue / T. B. [Tanosa. - Omck : OMI'Y, 2018. - 104 c. - Pexxum pocryma:
URL.: https://e.lanbook.com/book/110890. - 3ar. ¢ skpaHna.

3. Kopuuios, B. M. OcHOBBI CKaHUPYIOLIEH 30H10BOIH MHUKPOCKOIIUH: yueOHOe 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. Kopuuinos, A. ®@. I'anues. - Yoa : BI'TIY umenu M. Axkmymnsl, 2011. - 24 c. -
Pexxum noctyna: URL: https://e.lanbook.com/book/49585. - 3ari. ¢ skpana.

4. MeTo/pl UCCIIeIOBaHUS TBEPOCTH MOBEPXHOCTH MaTEPHAJIOB: yueOHOE Imocooue
[Dnextponnstii pecypc]| / H. H. Hukutenkos [u ap.]; HannoHamsHbIM
uccaenoBarenbckuit Tomckuii monmurexunueckuit yausepeutet (TIIY). - 2-e u3g. - 1
KoMmInbioTepHbIH Qaiin (pdf; 4.5 MB). - Tomck: Uza-so TITY, 2014. - Pexwum goctyna:
https://www.lib.tpu.ru/fulltext2/m/2015/m182.pdf. - 3ar. ¢ skpana.

JlomoJTHUTEeIbHAS JIUTEPATypa

1. Atnac MEKpPOCTPYKTYp KOHCTPYKIIMOHHBIX MaTepuasioB: yueoHoe nmocobue / FO. 1.
Eropos, 1. JI. CtpenkoBa, 1. A. XBopoBa, A. I'. barunckuii. - Tomck : TITY, 2016. —
68 c. - Pexxum noctyma: URL: https://e.lanbook.com/book/107719. - 3arm. ¢ 3xpaHa.

2. PactpoBast 21eKTpOHHAST MUKPOCKOITHUS JIUIsl HAHOTEXHOJIOTUI. MEeTObI ¥ IPUMEHECHHUE:
cOOpHUK HaY4HBIX TPYy0B / mepeBon ¢ anrnuiickoro C. A. MBanosa, K. U. JlomkuHa. -
3-e u3a. - Mockaa : JlabopaTtopus 3Hanui, 2017. - 607 c. - Pexxum nocryna: URL:
https://e.lanbook.com/book/94144. - 3aru. ¢ 3xpaHa.

3. IInoxos, A. B. Onpenenenne MEXaHHYECKHX CBOMCTB MaTEpUANIOB: ydeOHOE Tocobue /
A. B. [Tnoxos, A. U. Ilonemtox, H. B. [Inotaukosa. - HoBocubupck : HI'TY, 2018. -
119 c. - Pexxum noctyna: URL: https://e.lanbook.com/book/118165. - 3ara. ¢ skpana.

4. ®usnyeckue CBOWCTBA MaTepuaioB: yueOHoe nocodue / B. U. I'peizynos, T. U.
I'peizynoBa, O. A. Kinenosa [u ap.]. - 3-e u3a., gon. - Mocksa : ®JIMHTA, 2019. —
137 c. - Pexxum noctryna: URL: https://e.lanbook.com/book/115546. - 3arm. ¢ skpana.

6.2. UudopmaliuoHHOE M IPOrpaMMHoOe odecrnevyeHne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. o6pa3oBatenbHble U OMOIUOTCYHBIC
pecypcbl):

[TpodeccronanbHbie 0a3bl JaHHBIX U HHOOPMAITHOHHO-CIPABOYHBIC CHCTEMBI JOCTYITHBI 110
ccpuike: https://www lib.tpu.ru/html/irs-and-pdb

.HI/H_ICHSI/IOHHOC IporpaMMHOC o0ecrieueHne (B COOTBETCTBHU C HepequM JJULHEH3UOHHOI'0
nporpaMmMHoro odecnedenust 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. OcoOble TPeOOBaAHNS K MATEPUAIbHO-TEXHUYECKOMY 00ece4YeHUI0 TN CHUTIIHHbI
B ydeOHOM mpolecce HCMOIB3YyeTCsl clenyromee jgadopaTopHoe OO0OpyAOBaHHE IS
MPAKTUYECKHUX U IA0OPATOPHBIX 3aHSATHI:


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

HaumeHoBaHMe cienHaJIbLHBIX MOMeIEHUIT

HaunmeHoBaHue 060py10BaHHs

Aynutopust 115 poBeJieHUs y4eOHbIX 3aHATHIT BceX
THUIIOB, KYpPCOBOTO ITPOEKTHPOBAHS, KOHCYIbTallUH,
TEKYILETO KOHTPOJIS M IIPOMEXKYTOYHON aTTeCTaInu
(yueOHast mabopaTopust)

634034, Tomckas o6nacts, . Tomck, Jlennna
MpocIeKT, 43, H2

CTeH] aKKyCTHYECKUX HccaeqoBaHui - 1 mrT.; Bakyymmerp
910-KF16 - 1 mr.; Ocmumorpag OCY-20 - 1 mr.; [Tpu6op I'
3-121 - 1 wit.; 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 naGoparopHslii - 1 mT.;Tym6a moakatHas - 1 mr.;
Kommeiotep - 3 mwr.; [IpunTtep - 1 mrt.

Aynutopust 1715 IpoBeNIeHHs YHeOHBIX 3aHATHIT BceX
THUIIOB, KYPCOBOTO ITPOEKTHPOBAHYS, KOHCYIbTallUH,
TEKYILETo KOHTPOJIS M IIPOMEXKYTOYHON aTTeCTallnu
(Hay4Has aboparTopus)

634034, Tomckas ob6aacTs, r. Tomck, JleanHa
npocrexkT, 43, 106

CucreMa oXJIaXKAEHHUS U TEPMOPETYITHPOBAHUSI HOHHO-
IUIa3MEHHOM yCTaHOBKHU - 1 1T.; BakyymHBI OTKauHON IOCT
HiCube 80 Eco - 1 wrT.; Kommnpeccop JUN-AIR 3-4 - 1 mir.;
T'epmernunsnii nepyarounsiii 6okc cepun CIIEKC I'b 02M -
1 wt.; BakyymHsIi skcukatop PS - 1 m.; [TopTaTHBHBIHA
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 BCeX
THUIIOB, KYPCOBOTO IIPOEKTHPOBAHHS, 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 115 IpoBeNIeHHs YHeOHBIX 3aHATHIl BceX
THIIOB, KYPCOBOTO ITPOCKTUPOBAHMS, KOHCYJIBTALIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTaluu
(HayuyHas mabopaTopus)

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

TepmocTaT XKUIKOCTHBII HU3KOoTeMneparypHslii "KP1O-BT-
01" - 1 wr.; ABTOMaTH3MpOBaHHbIH KoMIUIekec Gas Reaction
Controller LP - 1 wrt.; ABTOMAaTH3UPOBAaHHBIN Ia30BbIi
koHTposep - 1 mr.; [Tpubop I' 4-116 - 1 wr.; bammon 40 i - 1
LIT.; YIpaBiseMblil ra3oBblil peaktop - 1 mT.; Yipasnsemblil
ra30BbIi PEaKTOP AJISI UCCIIEIOBAHMS ITPOIIECCOB
copOIun/necopOIny ra30B B METa/IaX M CIUIaBax MpU
BBICOKHX TemIeparypax - 1 mr.; [Tosumuonep ontud. ¢
MOBOPOTHBIM MOTOPH3UPOBAHHBIM CTOJIOM - | IIT.;
Ocmmmtorpad WaveAce 232 - 1 wr.; Kommpeccop Jun-air - 1
wt.; Typbomonexymnsapusiid Hacoc TMP-303M - 1 mt.;
VYnprpo3BykoBoit natuuk 10-1 - 6 mr.; [TopratuBHBII
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 wr.; banmon 401-aproHoBEIH ¢ 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 goxymeHTos - 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, KOHCYJIBTAIIUH,
TeKyLLleFO KOHTPOJIA U l'[pOMe)KyTO'—lHOI\/'I arTecTaluuu
(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 wr.;
JlaGopatopHas yctaHOBKa"'MarHuTHbI MOMEHT B




npocnexr, 43, 103 MarauTHOM rone"P2430400 - 1 mr.; Ocummiorpad OCY-20
- 1 wr.; TIpu6op mns uccnenoBanus dpeppamar. - 1 wt.;
Hpubop Y nensHsiii 3aps - 1 mr.; JlaGopar.ycranoska
DeKTpHY.BJECHNS HA KOHTAKTax - 1 WT.; Hcroynuk
nuranus B 5-44 - 1 mr.; Tpubop "Temmepatypa" - 1 wr.;
Jla6opar.ycranoska Dddexr Xowna - 1 mr.; JlaGopaTtopHas
pabora "Dddexrsr [ebas -Cupca” - 1 mr.; JIV Vizmepenus
CKOPOCTH 3BYKa METOZIOM CTOs4el BOMHE! - 1 1IT.;
VcranoBka nadopar " OnpeneneHue TEI0EMKOCTH
meraios " - 1 mr.; JJaGoparopHas paGora
"PacnpoCTpaHEH e 3BYKa B TBEABIX TeNax" - 2 MIT.;
Jla6opar.ycraHoBka TepMO3/IEKTPOHHAs SMUCCHA - 1 wt.;
JlaGoparopHas ycTaHoBKa "®eppOoMarHUTHBIH
rucrepesuc"P2430711 - 1 mr.; JIY W3y4. sBneHUs
ructepesuca eppomarseTikos - 1 mr.; Habop i onbIroB
CBU - 1 wr.; [Tpu6op Jlexepa - 1 mT.; JIY 3aBicHMOCTb
CONPOTHBIEHHSI METAIUIOB M TIOJyIIPOBOJIHUKOB OT
Temmeparypsl. - 1 mr.; JlaGoparopuas ycranoska "H3ydeHue
HOMHOTO KOHTYpa"P2440611 - 1 m.; JIY
Uamep.orapudM.1eKpeMeHTa U I0GPOTHOCTH
xoneGarenbH.KoHTypa - 1 mt.; JIY DneKTpoMarHuTHEIE
BOJIHBI B ABYXTPOBOAH.THHMHY - 1 mr.; [Tpubop ms
TIONTy9eHMs. MATHUTHOTO TOJIA - 2 IIT.; Jla6opar.ycTaHoBKa
Pacnpenenenue Maxcemna - 1 wr.; JlaBopat.ycTaHOBKa

Y nenbHBI 3aps 31eKTpoHa e/m - 1 mr.; JIY M3Mepenus
CKOpOCTH 3ByKa B MeTaiax - 1 mr.; JIY Onpex.ckopocTy
3ByKa pe30HaHCHBIM MeTozoM - 1 w.; TlpuGop "PezoHaHc" -
1 wr.; [Ipu6op B 5-44 - 1 wr.; Teneparop ['4-83 - 1 wuT.;
KommiexT yueGHo# Mebemu Ha 29 nocanounsx mect;IIkad
Ju1st okymeHToB - 1 mT.;Tymb6a nonkarHas - 1 mr.;
Kowmnsiorep - 7 wr.; IlpunTep - 1 wt.

PaGouass mporpamMma cocTapieHa Ha ocHoBe OOIIeH XapaKTePHCTHKH 00pa3oBaTenbHOR
mporpaMMbl 110 HaIpaBJICHHIO 03.03.02 ®wusuxa, mnpodmis moxarotopku «dusmka
KOHJICHCHPOBAHHOTO COCTOSIHHS BEMECTBa» (IpreMa 2018 r., ognas popma 00yIeHHs).

PaspaboTunk(n):
JIO/DKHOCTB Y ! Tlomm#eh— ®UO
TIpodeccop, A.¢.-M.H. Tl A.B. Ianun
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ITporpaMma of0OpeHa Ha 3aceaHMM BBIIYCKAIOIICrO OTreneHns. SKCIEPUMEHTATBHOH (Qu3uKy
(mpotoxon ot «14» urous 2018 r. Ne3).

PYKOBOI[I/ITCJIB OTACICHUA 3KCIICpHM€HTaJIBHOﬁ (1)1’13]2[1(1/1,

IL.T.H., Ipogeccop — e A M, JIunep/
p IOANHUCH




JIncr usmeHeHni padoyeil NpOorpaMmMsbl AUCHUILIMHBI:

Y4eOHbIii roj

ConepixaHue /Mu3MeHeHHE

O0cy:x1eH0 Ha 3acelaHNH
otaeneHus OO (mpoToko.T)

2018/2019 yu. 1. V3meHeHa cucTeMa OlEHUBAHUS Ot «28» aBrycra

rox 2018r. Ne 4

2019/2020 yu. | 1. O6HOBICHO TIPOTPaMMHOE OOeCTICUCHIE oT «20» HoHA

rox 2. OGHOBIIEH cOCTaB NPO(heCCHOHATBHBIX 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.

rof, 2. OOHOBIIEH coCcTaB MPO(ECcCHOHANBHBIX 0a3 JaHHBIX U Ne 3

MH()OPMALMOHHO-CIIPABOYHBIX CHCTEM
3. OOHOBIICH CITUCOK JIUTEPATYPHI, B TOM YHcie cChUTOK DbC




