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1. lean u 3agaun AUCHUATIHMHBI

1.1 Lenp MUCUMIUIMHBI - 3aKito4aeTcss B (JOPMHUPOBAHUU COBPEMEHHBIX MPEACTABICHUN O (PU3NIECKUX
MPUHIUIIAX TECTUPOBAHUS MHUKPOMEXAHWYECKUX CBOMCTB MarepuajoB W HAHOMAaTepHaJIOB METOJaMU
HAHOWHJICHTUPOBAHUS, a TAK)KE 00 0COOCHHOCTSX MOBEICHUS MAaTepUAIOB HA HAHOYPOBHE.

1.2 3agaun AUCHUILIAHEL:

- pa3BUTHE TEOPETHYECKUX IMPEACTABICHUI M HABBIKOB HAyYHO-HCCIIEAOBATENIbCKOM NEATEIbHOCTU B
o0mactu (PU3UKU KOHACHCUPOBAHHOTO COCTOSIHUS Ha PA3JIMYHBIX MACIITAOHBIX YPOBHSX;
- OCBOEHHUE METOJIOB HAayYHBIX MCCIIEJOBAHUI; OCBOCHHE TEOPUN M MOJEJNEH; yJyacTHe B MPOBEICHUN
bu3znyecKux HcciaeloBaHU MO BBHIOPAHHOM TEMaTHWKE C HCIOJIb30BAaHUEM METOJOB HCCIEIOBAHUS
HAaHOOOBEKTOB, ydacThe B OOpaOOTKE IMOJNyYEHHBIX pE3YyJIbTaTOB HAyYHBIX HCCIEJOBAHUNA Ha
COBPEMEHHOM YPOBHE, paboTa ¢ HayYHOU JINTEpaTypo;
- OCBOGHHME METOJIOB MPUMEHEHUS pe3yJbTaTOB HAy4HBIX HCCIEAOBAaHUN B HWHHOBAIMOHHOMN
NESITEIbHOCTH.

1.3 TpeGoBanus K pe3ylibraTaM OCBOCHHUS JUCIUTUTNHBI
B pesynbrare 0CBOCHHS AUCIUIUIMHBI ACTUPAHT JOJIKEH:
3HaTh:
- 00IMe MPUHIMITEI ¥ TPUEMBI METO/1a HAHOWH/ICHTUPOBAHUS B (PU3UKE TBEPAOTO TENA;
- CTAaTUCTUYECKUE U INHAMUYECKHE METO/IBI ONIPEAETICHUS TBEPAOCTH.
Ymern:
- YUUTBIBATh pa3MepHbie 3()(HEKThl TPU U3MEPEHUH MEXaHUUECKUX CBOMCTB TBEPABIX TEIT;
- ONpEAENATh BIUSHHUE pa3IMYHBIX (PAKTOPOB B MHULMUPOBAHUM HAYAJIBHOW IUIACTUYHOCTH O]
UHJICHTOPOM.
Buaanern:
- OCHOBaMH TE€XHUKH HAHOMHJICHTUPOBAHUS M METOIaMU aHajiu3a p-h nuarpamm;
- METOAAaMHU OIpeNeNIeHUS BHYTPEHHUX HANpSOKEHUH H  BPEMS3aBUCHMBIX CBOWMCTB  IIpHU
UH/ICHTUPOBAHUH.

2. MecTo AMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl AaCITHPAHTYPBI:

Jucuunnuna « Pu3ndyeckrue NPUHLUIIBI METO/Ia HAHOMHACHTUPOBAHUS B (PU3HKE TBEPAOTO TeJa» OTHOCUTCS
K oOpasoBareabHOMY KOMIOHEHTY "Jlucuurmmuabel (MOmynau)" TporpaMMmbl aCOUPAHTYPhl 1O HAyYHOU
crienraiabHoCTH 1.3.8. dU3MKa KOHACHCUPOBAHHOTO COCTOSHMUSI.

JucuumnuHa « DU3uvecKue MPUHIUIBI METO/Ia HAHOWHACHTUPOBAHUS B (DU3HUKE TBEPJOTO TEIlay SBISETCS
DJIEKTUBHOM.

HucuumnuHa «Pu3nyueckue MPUHITUIBI METOAa HAHOMHACHTUPOBAHUS B (PU3UKE TBEPIIOTO TEJa» U3ydaeTCs
B 2 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (Bcgglj{i::m)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
Konrakthas pabota 4
Jlexmm (Jlextmm) 2
[Tpaktuueckue (Ilpakt. pad.) 2
CamocrostensHas padota (CP) 68
3auer -




3.2.ConepxaHue UCIUTUINHBL:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
UM | KT.
pao.
O]0]|O
2 ceMecTp
1 MeTtonbl CobecenoBaHnue;
OIpCACIICHUS 1 1 10 IIMCbMCHHAas
TBCPAOCTU CaMOCTOATCIIbHAsA
pabora
2 [TpunIUIBI 1 CobecenoBanue;
TEXHHUKA 1 1 10 IINCbMCHHAas
HAaHOWHACHTUPOBAH CaMOCTOATCIbHAsA
us pabora
3 MexaHmnueckoe CobecenoBanue;
IIOBCACHUC IINCbMCHHAas
MaTcpualia B HaHO- CaMOCTOATCIIbHAsA
u - - |16 pabora
CyOMHKpOOOBEMax
IpH
HHACHTHUPOBAHUHN
4 VYnpyrominactTuuecka CobecenoBanue;
s nedopMarus mpu ) _ 116 MMUCbMEHHASA
HHACHTHUPOBAHUHN CaMOCTOATCIbHAsA
pabora
5 Pazpymienue npu CobecenoBanue;
HHACHTHUPOBAHUHN _ _ 16 IINCbMCHHAas
CaMOCTOATCIIbHAsA
pabora

Tema 1. MeToabl onpeaejeHus1 TBEPAOCTH

Jlekumus.
Craructuyeckue MEeTObI ONpeaeaeHus TBepaocTH. Trepaocts no bpunemnto. TBepaocTs mo Bukkepcy.
MuxkpotBepaocTs. TBeprocts o Pokesnny. COOTHOILIEHHE 3HAYEHUN TBEPAOCTH, OJTYUYEHHBIX
Pa3IMYHBIMHM CTAaTUCTHUECKHUMH METOJAMU, MKy co00i U ¢ MEXaHHYECKUMHU CBOMCTBAMU MaTepHaoB.
JluHaMu4YecKre METOBI OnpeneseHus TBepaoctu. Trepaocts mo [llopy (MeTox ympyroro orckoka 0oiika).
[Ipo6a Ha TBeprocTh Hapananuem. /luHamuueckas HAHOM MUKPOTBEPIOCTb.

IIpakTnyeckoe 3aHsATHE.
CooOrieHust ¥ JOKIIABI IO CIAeyIONIM BoripocaM: CTaTUCTUYECKUE METOIBI ONIPEICIICHHUs] TBEPIOCTH.
Teepnocts o bpuneinto. Teepaocts o Bukkepcey. Mukporsepaocts. TBepnocts o Poksety.
CooTHollIeHNE 3HAYEHUHN TBEPIOCTH, OJYUCHHBIX PA3TMUYHBIMUA CTATUCTUYECKUMH METOAAMH, MEXTY
co00#1 ¥ ¢ MEXaHUYECKUMU CBOWCTBAMHU MaTepHaNIOB. JMHAMUYEeCKHE METOBI ONPEIEICHHS TBEPAOCTH.
Teepnocts no lopy (MeTos ympyroro orckoka Ooiika). [Ipoba Ha TBepaoCTh HapamanueM. JluHaMudeckas
HaHOU MUKPOTBEPIOCTb.

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

ITpopaboTKa KOHCTIEKTOB JIKIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTENBHOM JTUTEpaTyphl; HOATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 2. [IpuHIUNBI 1 TEXHUKA HAHOUHACHTHPOBAHUS
Jlekumus.



OCHOBBI TEXHUKU HAaHOWHACHTUPOBAHUS. I/IH(bOpMaL[I/IOHHBIG BO3MOXHOCTU HAHOMHACHTUPOBAHMUA.
Merons! ananuza P-h-nmuarpamm. Cxnepomerpus. IlepcrieKTUBbI pa3BUTHs TEXHUKW HAHOMHICHTUPOBAHUSL.
IIpakTH4Yeckoe 3aHATHE.
CooOmienust ¥ JOKIIAbI MO caeyomuM Borpocam: OCHOBBI TEXHUKH HAHOMHIEHTUPOBAHUSI.
HNudopmarimonHbie BO3SMOXHOCTH HAHOMHACHTHPOBaHUsA. MeTosel ananu3a P-h-guarpamm. Cxiaepomerpusi.
[lepcniekTUBBI pa3BUTHS TEXHUKU HAHOMHACHTUPOBAHUS.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYyphl; MOATOTOBKA K KOHTPOJIbHOH padoTe.

Tema 3. Mexannuyeckoe noBeJeHne MaTepuaia B HAHO- U CYOMUKPOOObeMax NPpH MHAEHTUPOBAHUM
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.

VYnpyruii koHTakT. KoHTakTHasK )kecTKkocTh U MoAynb FOHra. @eHoMeHOI0rHs yIpyTromiacTH4eCKOro
[epexo/ia B HAHOKOHTAKTE. | OMOreHHOE 3apOXKACHUE AUCIOKALUN 1101 UHIEHTOPOM. Posib pasnuuHbIX
($akTOpOB B MHULIMUPOBAHUN HAYAJILHON MIIACTUYHOCTH (COCTOSIHUE TIOBEPXHOCTH, IPUMECHBIE aTOMBI,
IpaHHIIbI 3epeH, ToueuHble JedeKTsl). CooOIIEeHus U JOKIIabl IO CIETYIOUMM BOIpocaM: YIpyrui
KOHTaKT. KoHTakTHast )kecTKOoCTh U MoAynb FOHra. @eHOMEHOI0r M YIIPYTrOIUIaCTUYECKOTO IIEPEX0/ia B
HAaHOKOHTakTe. [OMOTeHHOE 3apOKIeHHE TUCIOKAIIMI IO HHASHTOPOM. Pob pa3inuuHbiX ()akTOpOB B
MHUIMUPOBAHUY HAYAJIBHOM MJIACTUYHOCTH (COCTOSIHUE MIOBEPXHOCTH, IPUMECHBIE aTOMBI, TPAaHUIIBI 3€PEH,
TouyeyHble feekTsl). [I[popaboTka KOHCIIEKTOB JEKIH U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSITEIIEHOE
M3y4YeHHE OCHOBHOMW U JIOTIOIHUTEIHHOMN JINTepaTyphl; MOJArOTOBKA K KOHTPOJIbHOM padore.

Tema 4. Ynpyromnacruyeckasi AepopManysi NpH MHACHTHPOBAHUHU
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

OmnpeneneHre BHYTPEHHUX HanpsbkeHU. BpemsizaBucuMeble cBoiicTBa (MOA3y4eCTh, CKOPOCTHAS
YyBCTBUTEIBHOCTh TBEPIOCTH, CKauKooOpaszHas aedopmariyst). CooOLIEeHUs U TOKIAbI TIO CIICAYIOIINM
Bonpocam: OnpezeneHre BHyTPEHHUX HaNpshKeHU. BpemsazaBucumble cBoiCTBa (1OI3y4ecTh, CKOPOCTHAS
YyBCTBUTEIBHOCTh TBEPIOCTH, CKauKooOpas3Has aedopmarust). [IpopaboTka KOHCIIEKTOB JIEKIUH U
BOIIPOCOB, BHIHECEHHBIX HA CAMOCTOSITEIbHOE U3yU€HHUE OCHOBHOM U JONOIHUTEIBHOM JIUTEPATYPhI;
MOATOTOBKA K KOHTPOJIbHOM padore.

Tema S. Paspyumienue npu MHACHTHPOBAHUH
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

da30BbIe IEPEXO/IBI MPH JIOKATHHOM JeopMupoBanun. Pa3pyiieHue B OKpeCTHOCTH OTIIeYaTKa.
Pasmepnbie a3 dexTs. MexaHu4ecKkue CBOWCTBA U aire3usl TOHKHUX TUIEHOK ¥ MHOTOCJIOWHBIX TTOKPBITHIA.
[TpopaboTka KOHCIIEKTOB JIEKIIM M BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE N3yUYEeHUE OCHOBHOM U
JIOTIOJTHUTEIBPHOM JINTEPATYPBI; MOITOTOBKA K KOHTPOJILHOM padoTe.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS

4.1. ®opMbI TeKyIIero KOHTPOIIst paboThl acupanToB: CobecenoBanue, MUCHEMEHHAs CAMOCTOSITEIIbHAS
pabora

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U OLIEHOYHbIE CPeICTBA
4.1 OneHOYHbIE CPEACTBA TEKYILErO KOHTPOIS

NUCbMEHHAsl CAMOCTOSITeIbHAsA padoTa
1. Yopyruii KOHTaKT.
2. KoHrtakTHast )kecTKocTh U Moaynb FOHra.
3. @eHOMEHOIIOTUS YIIPYTOIUIACTUYECKOTO NIEPEX0/1a B HAHOKOHTAKTE.
4. T'omoreHHO€ 3apOXKIEHUE JUCIIOKALIMI MO HHIEHTOPOM.



5. Ponb pa3nu4HbIX (paKTOPOB B MHUIIUMPOBAHUN HAYAJIHHOM IJIACTUYHOCTH (COCTOSIHUE TIOBEPXHOCTH,
IIPUMECHBIE aTOMBI, TPAHHILIbI 3ePEH, TOUEUHbIE JE(PEKTHI).

6. MexaHnueckue CBOMCTBA U a[Ir€3Usl TOHKUX IUIEHOK ¥ MHOTOCJIOMHBIX TOKPBITH.

CobecenoBanne
1. OOmue NpUHIMIIBI CTATUCTUYECKUX METOAOB OIPEENICHHs TBEPIOCTH.
2. Omnpenenenue TBepaoCTH 1o bpunemto, no Bukkepcy, no Poksemy.

3. CooTHoOIIEHNE 3HaYE€HU TBEPJOCTH, OTYUYEHHBIX PAa3INYHBIMU CTATUCTUYECKUMHU METOIaMHU, MEXTY
co00l ¥ C MEXaHUYECKUMHU CBOMCTBAMH MaTEPHAIIOB.

4. O6mmuMe NPUHIIMIIBI TUHAMUYECKUX METOJIOB OIpeIeiIeHHs TBEPAOCTH.
5. HepCHeKTI/IBLI Pa3BUTHUA TCXHUKU HAHOMHACHTUPOBAHMA.

6. KoHTakTHas KeCTKOCTh M MOnyJib FOHra.

7. OnpeneneHre BHyTPEHHUX HaIPSHKEHUH.

8. dazoBbIe IEPEXOIBI MPH JIOKATIBHOM Je(hOPMHUPOBAHHUU.

9.  Pa3zpyiieHue B OKpECTHOCTH OTIIEUATKA.

10.  BpewsizaBucuMBbIEC CBOWCTBA (ITOJI3Yy4ECTh, CKOPOCTHAS YyBCTBUTEILHOCTh TBEPAOCTH,
CKauKooOpa3zHas aedopMarius)

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILIMHE IPOBOAUTCS B hopMe 3aueTa

Bomnpocsl 3auera
1.  Craructuyeckue METObI ONPEIETICHUS] TBEPAOCTH.
2. Tsepmoctb no bpunemnto. Teepnocts o Bukkepcy. Mukporsepaocts. TBeprocTs no Poksesny.

3. CoortHollleHHE 3HAUE€HUH TBEPIAOCTH, OTYUYEHHBIX PA3TUYHBIMU CTATUCTUYECKUMHU METO/IaMU, MEXKTY
co00l ¥ C MEXaHUYECKUMHU CBOMCTBAMH MaTEPHAIIOB.

4.  JluHaMH4YeCcKHe METOJIbI onpeaesieHus TBepaocTu. TBepaocts no Lllopy (MeTon ynmpyroro orckoka
OoliKa).

[Tpo6a Ha TBEpPIOCTH LIApaTIaHUEM.

JunaMuueckasi HAHO- U MUKPOTBEPAOCTb.

OCHOBBI TEXHUKHM HAaHOMHJIEeHTUpoBaHUs. UHpopMaLoHHbIE BO3MOKHOCTH HAHOWHIEHTUPOBAHUSI.

o =N w»n

Mertons! ananuza P-h-muarpamm.

9.  CkrnepomeTpusi.

10. IlepcniekTuBBI pa3BUTHSI TEXHUKH HAHOUHIEHTUPOBAHUSI.

11. ®deHomeHONOrHs YIPYTOIJIACTUYECKOTO TIEPEX0/Ia B HAHOKOHTAKTE.

12. ToMoreHHO€ 3apoKAEHUE TUCIOKALUN TI0J UHAEHTOPOM.

13. da3zoBbIe epexoapl MPH JIOKATLHOM J1e(hOPMUPOBAHUH.

14. Paspy1ieHue B OKpeCTHOCTH oTreuarka. PazmepHsbie 3 QexTol.

15. MexaHnuyeckue CBOMCTBA U aAre€3usi TOHKUX MIIEHOK U MHOTOCJIOMHBIX MOKPBITHIA.

3aganus And 3a4era
1. Onpenenuts MukpoTBepAocTh o Bukkepcy. Macca rpysa 100 rp. Jlnaronans otneyarka 120 MkM.

2. Haiitu TBepnocth MmeronoM bpunemns. Harpyska 4 H. Jluamerp ornevarka 1,3 MM, auamerp mapuka 1
MM.

4.3. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

OL[GHKEI OCHOBHBIC TOKA3aTEIIN AOCTUIKCHUS pE3yiibTaTa




3HaeT 061]_[1/16 MMPUHOUIIBI X1 TPUEMbI METOAA HAHOMHACHTUPOBAHKS B (1)I/IBI/IK6 TBEPAOTO
TCJIa, CTAaTUCTUYCCKUC U TUHAMUYCCKNUEC MCTObI OIIPCACICHUA TBCPAOCTHU.

VYmeer OIMpPCACTATh BIUSIHNUC PA3JIMYHBIX (baKTOpOB B MHUIIUUPOBAHUN Ha4YaJIbHOM
MIIACTUYHOCTHU IMOA UHACHTOPOM U YUUTHIBATH PA3SMCPHBIC 3(1)(1)CKTBI IIpUu UBMCPCHUN
MCXaHUYCCKUX CBOMCTB TBCPABIX TCJI.

BJ'Ia}.'[CCT OCHOBaMH TCXHUKU HAHOMHACHTUPOBAHUA U MCTOAaMU aHAJIN3a p—H Auarpamm,
a TaKKC MCTOJAaMU OMPECACICHNUA BHYTPCHHUX HaHp}DKCHI/Iﬁ " BpEMA3aBUCUMBIX CBOICTB
IIpyu UTHACHTUPOBAHUU.

«Ba4YTCHO»

JlemoHCTpHpyeT He3HaHHNe OOIUX MTPUHIIAIIOB U TPHEMOB METO/Ia HAHOWHCHTHPOBAHUS
B (hr3HKe TBEPIIOTO TENa, CTATUCTHYECKIE U JMHAMUYECKHUE METO/IBI OTpeeTICHUS
TBEPIOCTH.

He ymeer onpesesnsiTh BIUsSHUE Pa3IMYHBIX PAKTOPOB B MHUIIMHPOBAHUH HAYATLHOU

«HE 3aYTEHO» TUTACTHYHOCTH TTOJ] HHJCHTOPOM M YYHUTHIBATH pazMepHbie 3D (GEKTh TPU H3MEPEHUH
MEXaHUYECKUX CBOMCTB TBEPHBIX Tell.

He BrageeT TeXHUKOM HAHOMHIAEHTHPOBAHUS U METOJIaMU aHaiu3a p-H nuarpamm,
METOAAaMH OTIpeeTICHIs] BHYTPEHHUX HAIPsDKEHUI W BPEMSI3aBUCHMBIX CBOWCTB TIPH
WHICHTHPOBAaHUH.

5. YueboHo-MeToau4eckoe 1 MHGOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

5.1 OcHoBHas nuTEparypa:

1. T'onosun KO.1. HaHOMHAEHTUPOBaHKE U €T0 BO3MOKHOCTH. - M.: MammHocTpoenue, 2009. - 311 c.

2. Mapronun B. 1., Kabpes B. A., Jlykpsnos I. H., Tynuk B. A. BBenenue B HAaHOTEXHOJIOTHIO : y4eOHOE
nocobue. - Cankr-IlerepOypr: Jlans, 2022. - 464 c. - Teker : anekrponssiit // ObC "JIAHB" [caiit]. - URL:
https://e.lanbook.com/book/209636

3. TonoBun FO.U. 3onnoBeie HaHOTeXHONOTHU. - [TamO0B]: M3a-Bo TT'Y, 2008. - 1 sneKkTpoH. ONT. AUCK
(CD).
4. Tlyn Y., Oysnc ®. HarorexHosoruu : yaed. moco0. mis ctya.. - M.: Texnocdepa, 2004. - 327 c.

5.2 JlonosHUTENbHAS IUTEpATypa:

1. Acees A. JI. IlonynpoBOIHUKY U HAHOTEXHOJIOTUH : y4eOHUK JUIs By30B. - Mocksa: FOpaiit, 2025. - 152
c. - Teker : anexrponnsiii // DBC «FOPAMT» [caiir]. - URL: https://urait.ru/bcode/568929

2. Tonosun F0.W. HanotexHonmoruu B COBpeMEHHOU ku3HH. - [Tam60B]: [6.1.], [200. - 1 smekTpoH. onT.
muck (CD-ROM). - Tekcer : anexrponnsiii / ABUC "Pycnan" TT'Y um. I'P. [lep>xaBuna [caiiT]

3. I'yceB A. 1. Hanomarepuasnbl, HAaHOCTPYKTYpbl, HAHOTEXHOJIOTUU : MOHOTpadus. - 2-¢ u3A., UCIp.. -
Mocksa: ®uszmataut, 2009. - 416 c. - Tekcr : anekrpoHHbd / OBC «YHuBepcuteTckass OuOIMOTEKA
onnaitay [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=68859

4. I'puropwes b. B., 3aiines E. B. Merponorust u pu3nko-TeXHUYECKHE U3MEPECHUS: YI€OHO-METOINIECKOE
nmocobue Kk JnabopatopHbiM pabotam s cryaeHToB Il kypca HampaBienuit 16.03.01 «Texauueckas
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