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1. Heau u 321294 TUCHUILIMHBI

1.1 Heap AUCUMILUIMHBI - 3aKIIOYaeTcs B (OPMHPOBAHHM COBPEMEHHBIX IIPEICTABIEHHN O
(M3UYEeCKNX TPHUHIMITAX TECTHPOBAHUS MHKPOMEXaHHMYECKUX CBOMCTB MaTepHaioB W HAaHOMAaTEPHAIOB
METOAAMHA HAHOMHJACHTHUPOBAHHA, a TaAKIKC 06 OCO6CHHOCT5IX IIOBCACHUSA MaTepI/IaJIOB Ha
HaHOYpPOBHE.

1.2 3apauyu AMCUUILINHBIL .

- Ppa3BUTHE TEOPETHUECKUX IIPEACTABICHUN UM HABBIKOB HAY4YHO-HCCIEI0BATEIbCKOMN
JeSITEIbHOCTH B 00JIaCTH (PU3UKHU KOHIEHCHUPOBAHHOTO COCTOSIHUS HA PA3IUYHBIX MaCIITaOHbBIX
YPOBHSIX;

- OCBOGHHME METOJOB HAayYHBIX MCCJIEIOBAaHMUN; OCBOCHHE TEOpUH M MoOJeNeH; ydacTue B
NpoBeIeHUN (PU3UYECKUX MCCIIEOBAHUH 10 BHIOPAHHONM TEeMaTHUKE C UCIOIb30BAHUEM METOOB
UCCIICIOBAaHUsSI HAaHOOOBEKTOB, ydacTHe B O0OpaOOTKe IOJYYEHHBIX pE3yJbTaTOB Hay4HbIX
UCCJIEJOBAaHUM Ha COBPEMEHHOM YPOBHE, padoTa ¢ Hay4YHOU JIUTEpaTypOu;

- OCBOGHHE METOJOB NPUMEHEHHs PE3YyJbTaTOB HAyYHBIX UCCIEIOBaHUNA B MHHOBALIMOHHOMN
JeSITEIIbHOCTH.

1.3 TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUTLINHBI

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI ACTIUPAHT JIOJIKEH:

3HarThb:

- 06IIII/I€ HpI/IHIII/IHI)I nu HpI/IeMI)I MEeToaa HaHOI/IHZIGHTI/IpOBaHI/Iﬂ B (1)I/ISI/IKG TBeleOFO TCia,

- CTaTUCTUYECKHUE M IMHAMHYECKUE METOIbI ONPECICHHS TBEPIOCTH.

YMmerThb:

- YUUTHIBaTh pazMepHbie 3G (HEKThl IpU U3MEPEHUH MEXaHUYECKUX CBOMCTB TBEPABIX TEI;

- onpenem{TL BIIMSIHUC paSJII/I‘-IHBIX Q)aKTOpOB B I/IHI/IIII/II/IpOBaHI/II/I HaanIBHOI;'I IIAaCTUYHOCTHU
MIOJ1 MHJICHTOPOM.

Baangern:

- OCHOBaMHU T€XHUKH HAHOWHJIEHTUPOBAHUs U MeToIaMH aHanu3a p-H nuarpamwm;

- METOJAMM OINPEIEICHUS BHYTPEHHUX HAIPSHKEHUNM M BPEMSA3ABUCHMBIX CBOMCTB IIPH
WHJEHTUPOBAHUHU.

2. MecTO AMCUUIIUHBI B CTPYKTYpe NPOrpaMMBbl ACIIMPAHTYPBI:

HucuunnuHa «®Pu3nyecKkue MPUHLIUIBI METO/la HAHOWHJCHTHPOBAaHUS B (U3UKE
TBEPJOTO TeNa» OTHOCUTCS K 00pa3oBaTelIbHOMY KOMIIOHEHTY «JIMCHMIUIMHBI (MOZYIIN)»
IPOrpaMMbl acMPaHTYphl 1O HayyHOW creuuansbHocT 1.3.8. dusmka KOHAEHCHUPOBAHHOIO
COCTOsIHUA. J{NCIUIUIMHA SBIISAETCS 2JIEKTUBHOM.

JucuunnuHa «®Pu3nyecKkue MPUHLIUIBI METOJla HAHOWHJEHTHPOBAaHUS B (U3UKE
TBEPJIOTO TEJIa» U3y4aeTcsi BO 2 CEMECTpE.

3. O0béM U conep:kaHue TUCHUTITHHBI
3.1 O0beM TUCHUNIUHBI
Ounast popma oOydeHwus: 2 3.e.

Ounas ¢popma oOyueHHs

Bun yueOHOI padoThI
Y p (Bcero yacoB)

O01mas Tpya10éMKOCTb U CIUIIIHHbI 72
Konmaxmmnas paboma (no yueoHviM 3aHAMUAM) 22
Jlexmmm (J1) 10

[TpakTnueckue (cemunapckue) 3anarus (I13) 12

JlaGopartopusie 3ausTus (JI3) -
Camocmosmenvnas paboma (CP) 50




Ounas ¢popma oOyueHHs

Bu €OHOM paboTHI
Aya p (Bcero yacoB)

3auem

3.2 ConepxaHue TMCUUIIHHBI.

No HaszBanue Bun yuebnoli paboThl, yac. DopMBbI TEKYIIETO
TE paszena/TeMsl (ounas popma) KOHTPOJIS
M ) 113 13 | CP
1. |Tema 1. Meroasl 2 2 ) 10 | cobecenosanue,
ornpezeneHus NUChbMEHHAs
TBEPJOCTH CaMOCTOSITeNIbHAs
paborta
2. | Tema 2. IlpuHuunsl u 2 3 ; 10 | codecenosanue,
TEeXHHUKA MUChMEHHAs
HAHOWHICHTHPOBAHUS CaMOCTOSITeNIbHAs
pabora
3. | Tema 3. Mexanuueckoe 2 2 ) 10 | codecenosanue,
MOBEJICHWE Marepuana MUChMEHHAs
B HaHO- u CaMOCTOSsITeNIbHAS
cOMuKpooOBEeMax Ipu pabora
WHICHTHPOBAHHH
4, | Tema 4. 2 3 ) 10 cobecenoBaHue,
Ynpyromiactuyeckas MACbMEHHAs
nedopmarus npu CaMOCTOSITeNIbHAS
VHJCHTUPOBAHUH pabora
5. | Tema 5. Paspymienue 2 2 ) 10 cobecenoBaHue,
IPU UHJCHTUPOBAHHUH MUChMEHHAs
CaMOCTOSITeNTbHAS
pabota

Tema 1. METO/bI OITPEAEJIEHUSA TBEPJOCTHU

Jleknus. CratucTuueckue METOJbI OmpenesieHus TBepAocTu. TBepaocte mo bpunensio.
TBepnocts no Bukkepcy. Mukporsepnocts. TBepaocts no Poksemny. CoOTHOLIEHNE 3HAYEHUIM
TBEPAOCTH, NOJYYEHHBIX pA3IMYHBIMH CTaTUCTHUYECKUMHU METOJAMH, MEXKAy CcOoO0OH Hu ¢
MEXAHUYECKUMHU CBOWCTBAMHU MaTepHaloB. J[MHAMMUYECKHE METOABl ONPEIEICHUS TBEPIOCTH.
Teepnocts o llopy (meron ympyroro orckoka Ooiika). [IpoOa Ha TBepIOCTh IjapanaHuEM.
JlnHamuueckass HAaHOM MUKPOTBEPIOCTb.

IIpakTnueckoe 3anaTme. CooOumeHUss M JOKJIAAbl 1O CIEIYIOIIMM BOIpPOCAaM:
Craructuueckre METOABI ONpefesieHuss TBepAocTH. TBepaocTe no bpunemto. TBepaocts mo
Buxkkepcy. Mukporsepnocts. TBepaocte no Poksemry. COOTHOLIEHHE 3HAYEHHWHA TBEPAOCTH,
MOJYYEHHBIX Pa3IMYHBIMH CTAaTUCTHYECKUMH METOJIaMH, MEXIy cOo00i M ¢ MeXaHW4eCKUMHU
CBOMCTBAMM MarepuanoB. /[MHaMHueckue METOIbl OINpPEAENICHHUs TBEPAOCTH. TBEpAOCTH IO
Hlopy (metox ympyroro oTckoka Ooiika). IIpoGa Ha TBepmocTh LapamaHueM. JlMHamMUuecKas
HAaHOU MUKPOTBEPJOCTb.

3agaHus 1Sl CAaMOCTOATEJbHONH padoThl: IIpopaboTka KOHCHIEKTOB JIEKIUH M BOIIPOCOB,
BBIHECEHHBIX HAa CaMOCTOSATENFHOE M3y4Y€HHE OCHOBHOW M JIONOJHUTEIBHOW JMTEpaTyphl;
HOATOTOBKA K KOHTPOJIBbHOHU padore.

Tema 2. MIPUHIUIIBI U TEXHUKA HAHOUHAEHTUPOBAHUSA



Jlekuusi. OCHOBBI TEXHUKM HAHOMHICHTHpOBaHM. HMHpOpMalnnOHHBIE BO3MOXXHOCTH
HAHOWHJIECHTHpPOBaHUA. MeToapl aHanmu3a P-h-gumarpamm. Cxiepomerpusi.  [lepcrieKTHBBI
Pa3BUTHA TCXHUKU HAHOUHACHTUPOBAHUA.

IIpakTuyeckoe 3ansaTHe. CooOIIeHUs U AOKIAIbl MO claeayroumMm Bornpocam: OCHOBBI
TCXHUKHN HAHOUHACHTUPOBAHMA. I/IH(bOpMaI_[I/IOHHLIC BO3MOXHOCTH HAHOMHACHTHUPOBAHMUA.
Meronpl aHanuza P-h-guarpamm.  Ckiepomerpuist. [lepCreKTHBBI  pa3BUTHS — TEXHHUKH
HAaHOWHACHTUPOBAHUA.

3anaHus 1JIA CaMOCTOSITeIbHOM padoThl: [IpopaboTka KOHCIIEKTOB JICKIMA U BOTPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUYCHHUE OCHOBHOM W ,I[OHOJ'IHPITGJ'IBHOﬁ JIMTEPATYPhI;
MOJATOTOBKA K KOHTPOJILHOH paboTe.

Tema 3 ATOMHAS
MEXAHUWYECKOE ITOBEJIEHUE MATEPUAJIA
B HAHO- U CYBMUKPOOBEMAX I1PU UHAEHTUPOBAHUUA

Jleknus. Yopyruit kontakt. KoHTakTHas xecTKOCTh U MOAyab FOHra. deHomeHosorus
YIPYromiacCTUYECKOro Mepexoja B HAHOKOHTAKTE. ['OMOreHHOe 3apoXkaeHUe IUCIOKAUUN MOJ
WHACHTOPOM. Ponb pasnmudaplXx (AKTOPOB B WHUIMUPOBAHWM HAYAIBHOW IJIACTHYHOCTH
(cocTosiHME TOBEPXHOCTH, MPUMECHBIE aTOMBI, TPAHULIBI 3€PEH, TOUEUHBIE Ie(EKTHI).

IIpakTnyeckoe 3ansitue. CooOIIEeHNs U JOKJIAAbI 110 CIEAYIOIIMM BomIpocam: YIpyruit
KOHTaKkT. KOHTakTHast *ecTKOCTh U Moaynb HOHra. ddeHOMEHOJOrus ynpyromjaiacTUYecKoro
Iepexoja B HAHOKOHTAKTe. ['OMOreHHOE 3apOKJIECHHE AMCIIOKAIMM I0J HHIAEHTOpoM. Poib
pa3aNyYHbIX (PAaKTOPOB B MHUIMMPOBAHUM HAYAJIbHOW IJIACTUYHOCTH (COCTOSIHUE MOBEPXHOCTH,
MIPUMECHBIC aTOMBI, TPAHUIIBI 3ePEH, TOUCUHBIC Te(PEKTHI).

3anaHus 1JIA CaAMOCTOSITeIbLHOI padoThl: [IpopaboTka KOHCIIEKTOB JICKIM U BOTPOCOB,
BBIHECEHHBIX HA CaMOCTOSTEIbHOE W3yYeHHEe OCHOBHOW W JOMOJHHUTENBHOW JIUTEPATypPHI;
MOJrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 4 YIIPYTOIVIACTUHYECKASA JE®OPMALIUSA ITPHU
NHAEHTUPOBAHUMU.
Jlekumsa. OmpeneneHue BHYTPEHHUX  HampsDkeHMH. BpemsizaBucumble — cBolicTBa

(1MoJI3y4ecTh, CKOPOCTHAs! YyBCTBUTEIBHOCTb TBEPJOCTH, CKAUKOOOpa3Has edopmanus).

IIpakTnyeckoe 3anaTHe. CooOlIeHUS W JOKJIAABl MO CIEAYIOUUM BOMPOCAM:
Omnpeznenenye BHYTPEHHUX HanpshkeHUH. BpemsazaBucumblie cBOMCTBa (MOI3y4YecTh, CKOPOCTHAs

YyBCTBUTEIHLHOCTH TBEPAOCTH, CKAYKOOOpa3Has AedopMarius).

3agaHus I caMoOCTOATeNbHOI padoThl: [IpopaboTka KOHCIEKTOB JIEKIMI M BOIIPOCOB,
BBIHECECHHBIX HA CaMOCTOSTENIbHOE W3yYeHHE OCHOBHOW W JOMOJHHUTENBHOW JUTEPaTypHl;
MOJIFOTOBKA K KOHTPOJIBHOM paboTe.

Tema 5. PASPYIIEHHUE ITPU UHAEHTUPOBHUUN

Jlekumsa. aszoBble mepexoApl MpH JIOKAIbHOM JedopMupoBaHuu. PaspymieHue B
OKpECTHOCTH oTneuaTka. PazmepHble 3¢ddekTsl. MexaHuyeckre CBOMCTBA M aAre3usi TOHKHUX
IIJIEHOK ¥ MHOTOCJIOMHBIX ITOKPBITHH.

IIpakTuuyeckoe 3ansitne. Pa3oBble Mepexoapl MNPH JOKAIBHOM J1e(OPMHPOBAHUU.
Pa3zpymienue B okpecTHocTu oTneuatka. PasmepHbie 3¢dexTbl. MexaHudyeckue CBOMCTBA U
aAre3ust TOHKUX IJIEHOK U MHOTOCJIONHBIX MOKPBITHH.

3agaHus 1JIs1 CAMOCTOAITEIbHOM PadoThl: IIpopaboTka KOHCHEKTOB JEKLIUI U BOIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUYCHUEC OCHOBHOM | ﬂOHOHHHTeHBHOﬁ JIMTCPATYPhI;
MOJITOTOBKA K KOHTPOJIBHOM paboTe.

4. KoHTpoJIb 3HAHUI1 00yUYaroIIuXCs

4.1 ®Dopmbl TeKylIero KOHTPOJS PpadoThl ACHUPAHTOB. co0eceloBaHWe, IUChMEHHAs
caMocCTosTebHas paboTa



4.2 3apanus TeKylmero KOHTPOJIs

wn e

RBO0o~NOoOA

0.

Bomnpocs futst cobeceroBanus
OO01mre NPUHIUITBI CTATUCTHYECKUX METOJOB ONPECIICHHUS TBEPIOCTH.
Onpenenenue TBepAocTH o bpunesnto, no Bukkepcy, no Poksemty.
CooTHoOIlIEHHE 3HAYEHHM TBEPJIOCTH, TIOJYUYEHHBIX PA3JIMYHBIMU CTAaTHCTHYECKUMU
METOJIaMU, MKy co00i 1 ¢ MEXaHUYECKUMHU CBOMCTBAMH MaTEPHAJIOB.
OO01re NPUHIUITBE TUHAMHYECKUX METOJIOB ONIPEISIICHUS TBEPIOCTH.
[lepcriekTHBBI pa3BUTHUSI TEXHUKH HAHOMHIEHTUPOBAHUSI.
KonrakTHas xkecTkocTh 1 MoyJsb FOHra.
Onpenenenre BHYTPEHHUX HANPSKCHUH.
da30BBIC IEPEXOIBI MPH JIOKATHHOM AS(POPMUPOBAHUH.
Pa3pymienue B OKpecTHOCTH OTIEeYaTKa.
BpewmsizaBucrumbie CBOMCTBa (MON3y4eCTb, CKOPOCTHAsI YYBCTBUTEIBHOCTH TBEPIOCTH,
CKauKkooOpa3zHas aehopmarius)

TeMmaTnka NUCbEMEHHBIX CAMOCTOSTEIbHBIX Da6OT

1. Yopyruii KOHTaKT.

2. KonTakTHas *ecTKocTh 1 MoAy/b FOHra.

3. ®EeHOMEHOJIOTHS YIPYTOIUIACTUYECKOTO NEPEX0/1a B HAHOKOHTAKTE.

4. 'oMOTreHHOE 3ap0XKIeHUE AUCIOKALMMI 101 HHIECHTOPOM.

5. Ponp paznuuHbIX (PaKTOpPOB B MHHIMHUPOBAHMM HAYAIBHOW IUIACTHYHOCTH (COCTOSTHHE
HOBEPXHOCTH, IPUMECHBIE aTOMBI, IPAHULIBI 3€PEH, TOUEUHbIE TEPEKTHI).

6. MexaHnuyeckue CBOMCTBA U aAre3usi TOHKUX IJIEHOK U MHOTOCJIOMHBIX MOKPBITUH.

4.3 IIpoMe:KyTOUYHASI ATTeCTAIUS M0 JUCHUIIJIMHE IPOBOAUTCA B (hopMe 3ayeTa.

=

oo

2

10.
11.
12.
13.
14.
15.

Bonpocel 3auera
CraTucTuyeckne MeTo bl OIPEEIICHNS TBEPIOCTH.
Teepnocts no bpunemnto. Teepmocts no Bukkepcy. Mukporsepnocts. TBepaocTs 1o
Poksemny.
CooTHolIEHNE 3HAYE€HUH TBEPAOCTH, IIOJYYEHHBIX pPa3IMYHBIMM CTAaTHCTUYECKUMH
METOJIaMH, MKy cOO0H U ¢ MEXaHMYECKUMHU CBOMCTBaMH MaTE€pHaJIOB.
JluHaMu4ecKkue MeToJbl onpeneneHus TBepaocTi. Trepaocts nmo opy (MeTon ympyroro
OTCKOKa 00iiKa).
IIpo6a Ha TBEpIOCTh LapaaHUEM.
JlnHaMnueckasi HaHO- U MUKPOTBEPAOCTb.

OCHOBBEI TEXHUKHU HAaHOWHJACHTUPOBAHUS. Nudopmanmonnbie BO3MOXKHOCTHU
HAHOWHAEHTUPOBAHMS.

Meros! ananu3a P-h-guarpamm.

Cknepomerpusi.

IlepcrieKTHBBI pa3BUTUSI TEXHUKH HAHOMHIEHTUPOBAHUSI.

DeHOMEHOJIOTUs YIPYTOIIaCTHYECKOT0 TIEpeX0/ia B HAHOKOHTAKTE.

I'oMoreHHO€ 3ap0’kK/I€eHNE TUCIOKALMN TOJT UHACHTOPOM.

da3oBble epexobl MPH JOKATLHOM J1e(hOpMUPOBAHHH.

Pa3pymienue B okpectHOCTH oTrieuaTka. PazmepHbie 3pPeKThI.

MexaHnueckre CBOMCTBA U aAre3us TOHKUX MJIEHOK U MHOTOCJIOMHBIX MOKPBITHH.

3ajaHus JjId 3a4eTa

1. Onpenenutb MUKpOTBEpAOCTh MO Bukkepcy. Macca rpy3a 100 rp. [uaronans
orneydarka 120 Mkm.
2. Haiitn tBepnocte MeronoMm bpuuemns. Harpyska 4 H. /Inamerp orneuarka 1,3

MM, MaMeTp mapuka 1 Mmm



4.4 lllkana oneHUBAHUA MPOMEKYTOUYHOM aTTeCTALMHU

Ouenka OcHOBHBIE TOKA3aTeJIH IOCTHKEHNS Pe3yJbTaTa

«3aUTEHOY 3HaeT oOmIMe MPUHIMIBI W HPHEMbl METOa HAHOWHICHTUPOBAHUS B (U3MKE
TBEPJIOTO TeJa, CTATUCTUYCCKUC U IMHAMHYICCKHIE METO/IbI OMPE/ICIICHHSI TBEPAOCTH
VMeeT omnpenensTh BIUSHHE PA3NTHYHBIX (AKTOPOB B HWHHUIIMHPOBAHHUH
HayaJIbHOM MIACTUYHOCTH O UHAECHTOPOM U y4YHUTBIBATh pa3MepHbie 3 dherTh
[IPY U3MEPEHUU MEXaHMIECKUX CBOWCTB TBEPJIBIX TEI

Biageer ocHOBaMHM TEXHHKH HAHOWHICHTHPOBAHHMS WM METOAaMH aHanm3a p-H
JAMarpamMM, a TaKKe METOJaMH OMNpEJCCHHs BHYTPCHHHX HAMpPSOKCHUH |
BPEMSI3aBHCHMBIX CBOWCTB MPH MHICHTHPOBAHHU

«He 3auTeHo» | JleMoHCTpupyer  He3HaHHMe  OOMMX  NPUHIMIIOB W TPUEMOB  METoJa
HaHOMHJICHTUPOBaHMA B (PU3MKE TBEPAOro Teja, CTATUCTUYECKUE U TUHAMUYIECKUE
METO/Ibl ONpEAETCHHSI TBEPIOCTH

He ymeer ompenmenste BiusHHE Pa3IMYHBIX (DAKTOPOB B HHHUIIMHPOBAHHUH
HAYaJIbHOW IUIACTUYHOCTH MO UHAECHTOPOM U y4YHTBIBATh pa3MepHbie A derTh
IIpU UBSMEPCHHUU MEXAHNYICCKUX CBOWCTB TBEPABIX TECJI

He Bnageetr TexHUKON HaHOMHACHTHPOBAHUS U METOAAMM aHanu3a p-H auarpamwm,
MCETOJaMHM OIIPECACICHHNA BHYTPCHHHX HaHpH)KCHI/Iﬁ U BPCMA3aBUCUMBIX CBOICTB
IIpY UHAECHTHPOBAHUU

5. YueOHO-MeTOAUYeCKOe U HH(OPMAIIHOHHOE o0ecTieYyeHne T CIHIIHHbI

5.1 OcHoBHasi iuTEpaTypa:
1. TonoBun 10.M. HaHOMHAEHTHUPOBAaHKE U €r0 BO3MOXHOCTH. M.: Mammnoctpoenue, 2009.
312 c.
2. I'onoBun, FO.U. Beenenune B HaHOTEeXHOJIOTHIO: Y4ebd. mocobue. M. : MammHocTpoeHue-1,
2003. 110 c.
3. Ilyn Y., Oysnc ®. HanorexHonoruu: yued. mocoO. ais cTyn.; mep. ¢ aHri. noj pexa. FO.M.
['onoBuna. M. : Texnocdepa, 2004. 327 c.

5.2 JlonoJIHUTeIbHAS JIUTepaTypa:
1. Tapkynos /I. H. Tpuborexnuka (u3HOC 1 O€3bI3HOCHOCTD): YueOHUK. 4-€ u3[., nepepad. u
nmom. M.: «M3parensctBo MCXAw, 2001. — 616 c.
2. Oliver W.C., Pharr G.M. Measurement of hardness and elastic modulus by instrumented
indentation: Advances in understanding and refinements to methodo-logy // J. Mater. Res. 2004.
Vol. 19. Ne 1. P. 3-20.
3. Domnich V., Gogotsi Yu. Phase Transformations in Silicon under Contact Loading // Rev.
Adv. Mater. Sci. 2002. V. 3. P. 1-36.
4. DbynbrueB C.M., Anexun B.IIl. HcnbelTaHue MarepualloB HENPEPHIBHBIM BJABINBAHUEM
nHaeHTopa. — M.: MammHoctpoenue, 1990.
5. Bunorpanos B.H., Copokun I'.'M. MexaHnueckoe N3HAIIMBAHKUE CTATCH U CIUIaBOB: Y YeOHUK
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5.3 UHble HCTOYHHMKH
K pexomennyemsiM HMHTepHET-pecypcaM IO AaHHOW JUCHUIUIMHE OTHOCATCS IHTEepHeT-
pecypchl BEAYIIUX POCCHMCKHUX U 3apyOeXHBIX JKypHAJIOB, a Takke 00pa30BaTesIbHbIE MOPTAIbI
Y CalThl BEAYIIUX POCCUNCKUX YHUBEPCUTETOB.
HNHTepHEeT-pecypChl BEAYILIUX POCCUICKUX KYPHAJIOB I10 JaHHOM TEMaTHUKE:
www.journals.ioffe.ni / ftt — «®u3suka TBEPIOTO TETAN



http://www.journals.ioffe.ni/

www.iournals.ioffe.ru / ftp — «®wu3uka u TeXHUKA MOTYIPOBOTHUKOBY
www.journals.ioffe.m / pjtf — «ITrcbMa B sKypHAJI TEXHUIECKON (PU3HKH»
www.iounials.ioffe.nl / itf — «Kypnan Texauueckoi Gpuznkm»
www.ietp.ac.rn — XKDTd

www.ietpletters.ac.ru — «ITucema B dKOTD»

Www.ufn.ru — «Ycnexu Gpuznveckux HayK»

WwWWw.nanom.ru — «Poccuiickue HaHOTEXHOJIOTUID)
WWWw.quant-electron.ru — «KBantoBas 3J1eKTPOHHUKA»
http://impo.imp.uran.ru/fmm/ — «®u3nuKa METAIIIOB U METAILIOBEACHUEY
HNHTepHeT-pecypchl MHOCTPAHHBIX )KYPHAJIOB

WWWw.aps.org

WWW.Springeropen.com

Wurepuer-nopranst: http://window.edu.ni.: https://elibrarv.ru

6. MaTepuajibHO-TeXHHYECKOe o0ecneyeHHe THCHMIIMHBI, MPOrpaMMHOe olecrnevyeHue,
npogeccuoHaIbHbIE 0a3bl JAHHBIX M HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

st mpoBeneHUsT 3aHATHNA 10 JUCIUIUIMHE HEOOXOJMMO CIEIyIoIIee MaTepuaibHO-
TEXHUYECKOe OOeCIeueHHe: IOMEIICHUsT Uil TPOBEICHHUS 3aHATHH  JICKIMOHHOTO H
CEMHUHAPCKOTO THWIIA, TPYNIOBBIX W HHIUBUIYATbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS H
IPOMEXYTOYHOM aTTeCTalluH, TOMEIICHUS JIUIsl CAMOCTOSTEIBHOM paboThI.

[TomenieHnsl YKOMILJICKTOBAHBI ~ CIICIIHAIU3UPOBAHHON MeEOENbI0 ¥ TEXHHUYCCKUMH
CpeicTBaMH OOY4YCHUS, CIYXAllUMH JUIsl TIPEICTaBICHHS Y4eOHOW WHQpOpPMAIUU OOJIBIION
aAyUTOPHH.

Jns  mnpoBeneHHMS ~— 3aHATHA  JICKIIMOHHOTO ~ THMA  HUCIOJB3YKOTCS  HAOOPHI
JEMOHCTPAIIMOHHOTO  O0OpYIOBaHUS,  OOCCIICYMBAIONINE  TEMAaTUYECKUE  HMILTFOCTPAIUU
(mpoexTop, HOYTOYK, SKpaH/ HUHTEPAKTUBHAS JJOCKA).

[TomemieHust UIsI CaMOCTOSITEIILHON pPabOThl OOYyYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTu «VHTepHeT» W obecreueHrneM J0CTyma B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHHUBEPCHUTETA.

DJieKTPOHHAas1 HH(OPMAIHOHHO-00pa30BaTe/ibLHAs cpeaa
http://moodle.tsutmb.ru
BSaHMOHeﬁCTBHC npenoaaBarcyida M aclnyupaHTa B MIPOHCCCEC OCBOCHUA AUCHUITIIMHBI
OCYHICCTBJIACTCA nocpeaACTBOM MynLTPIMeI[PIfIHBIX, THIICPTCKCTOBBIX, CCTCBBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTMM, MCIOJNb3YyEMbIX B JJIEKTPOHHOM HH(OpPMAaIMOHHO-
00pa3oBaTeNbHON Cpejie YHUBEPCUTETA.

JInueH3noHHOE NPOrpaMMHOe odecriedeHue:

OnepannonHas cucreMa «AiabT OOpa3zoBaHue»

OnepanuonHas cucrema Microsoft Windows 10 Home

Omneparmonnas cucrema Microsoft Windows Vista Business Russian

Microsoft Office IIpodeccuonansusiit miroc 2007

Kaspersky Endpoint Security mis 6usneca — Cranaaptaeiid Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Adobe Photoshop CS3

NudopmanuoHHbie cCipaBoYHbIe CHCTeMbI U PO¢)eCcCHOHATIbHBbIE 0a3bl JAHHbIX:
OBbC «YHuBepcurerckast OMOIMOTEKa OHJIANHY http://www.biblioclub.ru
OBbC «KoHcynbTaHT cTyIeHTay: MeauIuHa. http://www.studentlibrar
3npaBooxpanenue, KommiekT ['ymaHuTapHbIe HAYKH y.ru

OBC «IPRSMARTY (crapoe HazBanue « IPR booksy) http://iprbookshop.ru
OBC «Opaiit» http://www.urait.ru
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CeteBast 2JIEKTpOHHAsI OMOIMOTEKA TIEAarOrHIeCKuX
BY30B

https://e.lanbook.com/

Hayunas snekrponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

l'ocynapcTBennas HH(GOpPMALMOHHAS CHCTEMA
«HanmoHnanpHas 3J1eKTpoHHAs OMOIHOTEKa»

https://H36.pd

[Ipesunentckas 6ndanorexa umenu b.H. Enprinna

http://www.prlib.ru

DIIeKTPOHHBIN cripaBouyHUK «HDOPMUOY

www.informio.ru

Cnpapounas npaBoBas cucrema «Kouncynbrant [lirocy

http://www.consultant.ru

ApPXUB HAYYHBIX KypHAJIOB 3apyO€KHBIX U3ATEIbCTB

https://arch.neicon.ru
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