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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOCHMS TUCIMILIMHBI SBISETCS (POPMHUPOBAHKE Yy OOYHAIOLIMXCS COCTaBa KOMIIE-
TEHIMH 1)1 TOATOTOBKU K NPO(ECcCHOHANBHOM NeSITEIbHOCTH.

Koa xomme- CocraBasionye pe3yJibTaTOB 0CBOEHHs (1eCKPHIITOPbI KOMIETeHIIHI)
HaumeHoBaHue KOMIIETEHIHH
TEeHHUHU Kon HaumeHoBaHue
Biiagers HaBBEIKAMH aHAIIN3a METOMOJIOTHIECKHX IIPO0IIeM,
YK(Y)-1.B1 | BO3HMKAIOIIUX OpU PEIICHUN HCCIIEAOBATEIBCKUX U IPAKTHYe-
CKHX 33714, B TOM YHCJIE B M&KAMCIUIIIMHAPHBIX 00JIacTsIX
Buiagers HaBBIKAMH KPUTHYECKOTO aHAIN3a U OLIEHKU COBpPE-
VK(Y)-1.B2 MEHHBIX HayYHBIX JJOCTH)KEHUH U pe3ylIbTaToOB AEATEIbHOCTU
’ TI0 PEIIEHUIO MCCIIeIOBAaTEIECKUX U MIPAKTHIECKHUX 33/1a4, B
CnocoOHOCTh K KpUTHUECKOMY aHa-
TOM YHCIIE B MEXIUCIUIUIMHAPHBIX 00IacTIX
JIM3Y U OLIEHKE COBPEMEHHBIX Hay4-
o VMeTb aHATM3UPOBATH ANbTEPHATHBHbBIE BAPHAHTHI PEIICHHS
HPIX IOCTIDKCHEH, TCHCPHPOBAHIIO HCCNeI0BAaTENbCKIX U MIPAKTHYECKUX 33124 U OLIEHUBATH 110
YK(V)-1 HOBBIX UJEH NPH PELICHUH UCCIIEI0- YK(VY)-1.V1 P
TEHIMAIbHbIEC BHIUTPBILIH/IPOUTPHILIN PEATU3aUK STHX BapH-
BaTEJILCKHUX U MPAKTUIECKUX 337124, B AHTOB
TOM YHCIIE B MEXJUCIUIUTMHAPHBIX
OGIACTIX VMerb TIPH PEIICHUH UCCIIE0BATENbCKUX U MPAKTHIECKUX
VK(VY)-1.¥Y2 | 3amay reHepupoBaTh HOBBIC HACH UCXOMS U3 HAJTMIHBIX pecyp-
COB U OTpaHUYEHUH
3HaTh METOJIBI KPUTHYECKOTO aHAIN3a U OLIEHKH COBPEMEHHBIX
VK(Y)-1.31 HayYHBIX JOCTIDKCHHUH, a TAK)KE METO/IbI TeHEPHUPOBAHHUS HO-
’ BBIX HJIEH TIPH PEIICHNH HCCIeI0BATEICKUX U MPAKTHIECKUX
3a1a4, B TOM YHCIIe B MeKAUCIUILIMHAPHBIX 001acTsIX
Brnagets HaBbIKaMM aHAIN3a U PEIICHHUS 3a1a4 B 001acTi
OIIK(Y)-1.B1 | npodeccroHanbHOI ACATEIFHOCTU C YYETOM OCIOKHSIOIINX
N (axTopos
Branenue metononorueit Teoperuye-
YMeTh OCTaBUTh 33/1a4y MCCIIIOBaHMs, BRIOPATh METO] UC-
CKHX U 9KCIIEpUMEHTAIBHBIX UCCIIe-
OIIK(Y)-1 . OIIK(Y)-1.Y1 | cremoBaHUS B OCYHIECTBUTH PEIICHHUE C YYETOM OCIOKHAIO-
JIOBaHUH B o0Onacty mpodeccuoHanb-
o mux (GpakTopoB
HOH J1esTeIbHOCTU
3HaTh METO/BI 1 METOANKH PEIICHHUS 3a7a4 B 001aCTH IIpo-
OIIK(Y)-1.31 | dbeccuoHanbHOMN NESTETBHOCTH C YIETOM OCIIOXKHSIOIMUX (hakK-
TOpOB
CriocoOGHOCTB K CaMOCTOSITEITEHOMY Brnaners HaBbIKaMM UCIIOJIB30BaHUSI OCHOBHBIX METOZOB Opra-
nposenenuto HMP u nomydenuto IK(Y)-2.B1 | HU3amuM caMOCTOSATEIBHOTO 00yUYEHHs K CAMOKOHTPOJISA, IIPO-
Hay4YHBIX PE3yJIbTaToB, YIOBIETBO- BeeHnio HUP u momydyeHnio HayYHbIX pe3yIbTaToB
TIK(Y)-2 PSIIOMIUX TPEOOBAHUSM K CO- IK(Y)-2.Y1 YMeTh COBEpIICHCTBOBATh M PAa3BUBATh CBOM MHTEILUICKTYallb-
JepKaHUIO AUCCEPTAIMN HA COUCKa- ) HBIH 1 OOIIEKYIbTYPHBIA YPOBEHD
HHE YICHOH CTeTIeHN KaHAWAATa HayK
3HaTh METOABI M CPEJICTBA MO3HAHUS, CAMOCTOSATEIHHOTO 00Yy-
B 0071aCTH TMHAMUKH MAIIMH U IPOY- MK(Y)-2.31
o YEeHUS ¥ CAMOKOHTPOJIS
HOCTH €€ COCTaBHbIX yacTei
TIK(Y)-3.B1 Bragers HaBBIKaMH IPOSKTUPOBAHHMS M CO31aHNsT HHHOBAIIH-
CnocoOHOCTh CO3/1aBaTh HOBBIE TO- ) OHHBIX MalINH NPHOOPOB C HOBBIMU Ka4EeCTBAMH
KOJICHHS MAIlINH, IPHOOPOB, anmapa- YMeTb co3aaBaTh HOBBIE MTOJXOIBI K KOHCTPYKTHBHOMY pelle-
MK(VY)-3 TypBl, TEXHOJIOTUH U MaTepHaIIOB, [K(Y)-3.Y1 | HUIO B METOIBI pACUETHOTO aHATHN3a W MOIEIHPOBAHHS CO-
00J1aJAfOMKX Ka4eCTBEHHO HOBBIMH BPEMEHHBIX MallliH, TPHOOPOB U aNmapaTypsl.
(YHKIMOHATILHBIMU CBOMCTBAMH TIK(Y)-3.31 3HaTh KJIACCUYECKUE U COBPEMEHHBIE METObI PEILeHUs 3a1a4
) 110 BEIOpAaHHOW TeMaTHKe HayYHBIX MCCIIE0OBaHMM
CrnocoOHOCTb COBEPLICHCTBOBAHUS TTK(Y)-4.B1 Brnagers MeToaMKaMK SKOHOMHUKO-CTOMMOCTHOH ONTUMHU3ALNH
CYIIECTBYIOIIIX MAaIINH, IPHOOPOB, ) TEeXHUIECKHUX PEIICHUIT
anmaparypbl ¥ TEXHOJIOTHif, 001a- TIK(Y)-4.V 1 YMeTh TPOBOJNUTH IKOHOMUKO-CTOMMOCTHYIO ONTHMH3AIHIO
[K(Y)-4 JTAFOIIUX TTOBBIIEHHBIMHA JKCILTyaTa- ) TEXHUYECKHUX PEIICHUN
IIHOHHBIMHU XapaKTEePHCTHKAMH, .
. 3HaTh TOAXO0/IBI K 9KOHOMHUKO-CTOUMOCTHOH ONTHMH3AIAN
MEHbLIEH MaTepualo - U SHEproeM- IK(Y)-4.31

KOCThIO M 3aTpaTaMu

TEXHOJOTUYECKUX MMPOLIECCOB U CXEM YCTaHOBOK

2. Mecto pucuuminnel (moayJs) B crpykrype OOIT

JlucuuniauHa OTHOCUTCS K BapuaTuBHOM 4actu bioka 1 «Moaysib oOIIeyHUBEPCUTETCKUX
AJIEKTUBHBIX JUCLUIUIMH, B TOM YMCJIE HApPABIEHHBIX HA MOATOTOBKY K IPENOJaBaTEIbCKON Aes-
TEIBHOCTU» Yy4eOHOTO IIaHa 00pa30BaTeIbHON IPOTPaAMMBI.

3. [lnanupyembie pe3yJibTaThl 00yUYeHUSs M0 TUCIUIJINHE

ITocne ycrenHoro OCBOCHUs AUCHUILTUHBI Oy1yT c(hOPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:




IL1anupyemble pe3yJIbTATHI 05Y4eHH s 110 AUCHUILTHHE Komnerenuyst
Koz HaumeHoBanue
Pa-1 YMeTb NPOBOJUTH OTOOP M MOJATOTOBKY MPOO JAJIsL MCCIIENOBAaHUN M aHAJIM3a MaTEpPHANIOB C YK(¥)-1
NpUMEHEHHEeM (PU3MKO-XUMHUYECKUX METOI0B OIIK(Y)-1
P-2 YMeTb paboTaTh Ha COBPEMEHHOM aHAJIUTHYECKOM 000pYA0BaHUH MK(VY)-2
MK(Y)-3
P/ -3 IIpoBOIUTE HCCIIEI0BAHUS COCTABA U CBOWCTB MAaTEPHUAJIOB, B TOM YUCIIE KOMIUIEKCHBIX MK(Y)-4

4. CTpyKTYpa M cojiep:KaHHe TUCIHUIIHHbI

HucuuminHa «PU3UKO-XUMUYECKHE METOJIbl aHalli3a» COCTOMT U3 9 Moayneill. AcnupaHT
JIOJDKEH OCBOMTH HA BBIOOP 2 MOAYJsS, HEOOXOAMMBIE JJIsl MOATOTOBKHM HAYYHO-KBATU(DUKAIIMOHHOM
paboTHI (IUCCepTaInn).

OcHoBHbBIE BU/IbI Y4eOHOMH J1eSITeJIbHOCTH

Moayas 1. MUKpocKonMYeCKHEe METOAbI AHAJIN3a MATEPHAJIOB

PazaeJibl AMCHUMNVIMHBI ®opmupyemsbilii pe- Buabl yuedHo# JesATeJbHOCTH O0beMm Bpe-
3yJbTAT 00y4eHHs MeHH, 4.
1m0 JUCHHIIJINHE

Paspen 1. B3aumopeiicTBre 31€KTpOHHOTO PJI -3 [IpakTuueckue 3aHsATHs 1,5

ITy4YKa C BEMIECTBOM CamocTositenpHas paboTa 9

Paszpen 2. JlerekTopbl BTOPUYHBIX CUTHAJIOB P/ -3 [IpakTuueckue 3aHsATHs 1,5
CamocrosiTenpHas paboTa 7

Pa3zgen 3. CkaHHpYIOIIas MUKPOCKOITHS P -3 [IpakTuueckue 3aHsATHs 2
CamocrosiTenpHas paboTa 16

Paspen 4. IlpocBeunBaroas 31€KTPOHHAS P -3 [IpakTuueckue 3aHsATHs 4

IUppaKIHOHHAS MHKPOCKOTIHSL. CamocrosiTenpHas paboTa 31

Conep:xaHue pa3iesioB JUCHUILIHHBI:

Pa3nea 1. BzaumoaeiicTBue 371eKTPOHHOIO IyYKa € BelleCTBOM

PaccesHue 31ekTpoHOB. ['eHepalus BTOPUYHBIX 3JIEKTPOHOB. MeieHHbIEe U ObICTpbIE BTO-
pUYHBbIE AIEKTPOHBI. OKe-371eKTpoHbl. ['eHepanus TOPMO3HOTO U XapaKTEPUCTUYECKOTO PEHTre-
HOBCKOT'O M3JIy4eHHUs. |'eHepanyst 371eKTpOHHO-ABIPOYHBIX I1ap M KaTOAOIOMUHECIICHIM. ['eHepa-
1M TJIA3MOHOB U (DOHOHOB.

Pa3nea 2. /leTeKTOpbl BTOPHYHBIX CHTHAJIOB

[TpuHIMI NEHCTBUS U KOHCTPYKIUS I€TEKTOPOB OOpPaTHO PacCEsTHHBIX AJIEKTPOHOB, BTOPUY-
HBIX JIEKTPOHOB, OXE-32JEKTPOHOB, XapaKTEPUCTUYECKOIO PEHTTEHOBCKOIO HM3JIY4YEHHMs, KaToZo-
JIFOMUHECLEHIINH, IIJIa3MOHOB U (JOHOHOB.

Pa3nea 3. Ckanupynomasi MUKPOCKOIHS

Bunel ckanupyrommx MUKpockomnoB. [TpuHnun paboTsl 1 KOHCTPYKIUS CKAHUPYIOILIETO IEK-
TPOHHOTI'0 MUKpockona. [IpuHImn paboTsl U KOHCTPYKIMSI aTOMHO-CHJIOBOT'O CKaHUPYIOIIETO MHK-
pockomna. IlpuHnun paGoThl U KOHCTPYKLHMS TYHHEIBHOTO MHUKpOCKOMa. MeTobl uccieqoBaHMus.
[Tpurorosnenue oOpasIoB.

Pa3nea 4. IlpocBeynBaromas 3J1eKTPOHHAS TN (PPAKIHOHHAS MUKPOCKOIHS.

OnTHueckas cxema U NPUHLUI JeHCTBUS. TeXHUKa 2IEKTPOHHONW MUKPOCKOIMH. DJIEKTPOHO-
rpadus. [IpuHumns! audpakuun ObICTPBIX 3JEKTPOHOB. JIokanbHBIN (ha30BbIi aHanu3. Onpenene-
HUE OPUEHTALIMOHHOIO COOTHOIIEHHs KpucTauioB. McciaenoBaHue AUCIOKAIMOHHON CTPYKTYPBI.
Uccnenoanme rerepoda3Hbix cTpykTyp. BrnusHue dactun BTopoil ga3el Ha KapTHUHY AUPPAKIIHH.
Metoabl U crocoObl U3rOTOBICHHUS OOBEKTOB HCCIIEOBAHUS B MPOCBEUMBAIOIIEH AJIEKTPOHHOU
MUKPOCKOIIHH.

Moay.ib 2. CTpyKTYpa MaTepHAJIOB: pa3Mephbl YACTHIL U MIOPUCTOCThH

Pa3zjesnl 1uCIMIIHHBI ®opmupyemblii pe- Bunel yueoHoii 1esiTeIbHOCTH Ob6nem Bpe-
3yJbTAT 00y4eHust MeEHH, Y.
1O TMCIHILJINHE




Paznen 1. O6beMHbBIE HAHOCTPYKTYPHBIE MaTe- P -3 ITpaxkTuyeckue 3aHATUS 15
pHabl CamocrositensHas padboTa 9
Pa3zgen 2. Hanonmonpuctele MaTepHabl P -3 IIpaxkTuyeckue 3aHATUS 15
CamocrosiTenbHas paboTa 7
Paznen 3. MexaHnuueckue cBOMCTBa HOPUCTHIX P -3 [IpakTuueckue 3aHsATHs 2
U IACIEPCHBIX CUCTEM CamocrosiTenbHas paboTa 16
Pa3zgen 4. MeTons! 1 CpeCTBAa U3MEPEHUS P -3 [IpakTuueckue 3aHsATHs 4
CBOMCTB JAUCIIEPCHBIX MAaTEPUATIOB CamocrosiTenbHas paboTa 31

Conep:xanue pa3/iesioB IUCHUIIIHHBI:

Pa3znes 1. O0beMHBbIEe HAHOCTPYKTYPHbIE MATEPHAJIbI

Bxaa noBEepXHOCTHBIX CBOWCTB HAHOKPUCTAJUIMYECKUX TBEPABIX Tell. bombiias 1o Mex3e-
peHHbIX rpaHull. CTpyKTypa MeX3epeHHbIX rpaHull. Bakancuu, nuciokanuu, Ae(eKTbl yIakoBKH.
Hanpauii u OmkHuA npsiaok. [IpodiaeMsl U 3agayn co3gaHus U3AEIHA U3 00bEMHBIX HaHOMATe-
pHAJIOB Ha OCHOBE HAHOYACTHULl METOJAMHU “‘CHH3Y BBEpX . TeXHOJIOrMYeCcKue 3a1a4u IpHU KOMIIaK-
tupoBannu: MunuMmmzanus aedexroB KoHTponbs ogHOpomHocTu ycaaku ((pakTopsl, ompenessio-
M€ MUKPOCTPYKTYPY U MaKpOCTPYKTYpPY MOPOIIKOBOIO KOMIIAKTA); ObICTPBIN OTXKUT. AriioMepa-
Thl HAHOYACTHL. MUKPO- U MakpOCTPYKTypa IOPOLIKOBOTO KOMITakTa. DyHKIIMOHAIBHAS KEPaMHU-
ka. OnTuyecku nmpo3payHasi KEpaMuKa.

Paznen 2. HanonmopucTble MaTepuaJibl

[TpupoHbIe U CHHTETHYECKUE TIOPHCThIe MaTepuaiibl. [Ipobiiembl KilaccuUKaUy MOPUCTHIX
matepuainoB. Knaccudukamus M.M. Jlyoununa. Knaccudukamus A.B. Kucenesa. Moaenu rpanyn
13 MOHOJMCIIEPCHBIX 4YacTUL. be3MonenbHbIe XapaKTEPUCTUKU CYIPAMOJIEKYISIPHOU CTPYKTYpHI:
IUIOTHOCTb U NOPUCTOCTh. CTEHOUHBIH 3P deKT. Y aenbHas moBepXHOCTh. CpeHue pa3Mephl YacTHUI]
u nop. Hanbonee yacto ymorpebiisieMble BBIpa)KEHUS ISl SKBHBAJCHTHBIX TUAaMETpPOB. B3ammo-
CBSI3b MEXY Pa3HbIMU DKBUBAJIEHTHBIMU Pa3MepaMu

Pa3nea 3. Mexannueckue CBOMCTBA MOPHUCTBIX M JUCIEPCHBIX CHCTEM

[IpobnemMbl MeXaHMYECKOM MPOYHOCTH U CTaOMIBbHOCTU. BakHeiiine TepMHUHBI TEOpUU
1poyHocTU. OCHOBBI PEOJIOTUU JUCHEPCHBIX cucteM. OCHOBHbBIE MOHATHUS M Mojenu. Peonoruue-
CKHE ypaBHEHHUs cocTosiHU. Jledopmanns mMano cxumaeMblx MaTepuanoB. Bsskocts. Teopus nep-
KOJISIIUM B PEOJIOTHH JTUCIEPCHBIX CUCTEM 3aiayu cBsized. Pemérounslie 3amaun y3108 MexaHusm
oOpazoBaHus TpemuH. [IpuMeHeHre Teopun NEPKOIALNY Ul OMUCAHUS MEXaHU3MOB Pa3pyLICHHS
ITOPUCTHIX TEJL.

Pa3nea 4. MeToabl M cpeAcTBA H3MEPEHHS CBOMCTB AMCIIEPCHBIX MATEPHAJIOB (TOPOLI-
KOB U KOMIIAKTOB).

Meton bOT u3mepenus ynenbHONU MOBEPXHOCTH. [ paHyIOMETPUYECKHUN aHAIN3 METOJIOM OII-
THYECKON MHUKPOCKOITHH.

5. Opranusanusi cCaMoCTOATEIbLHONH PadoThI ACUPAHTOB

CamocrosiTenbHast paboTa acnupaHTOB MPHU U3YYEHUH JUCIHUILIMHBI (MOIYJIs) peaycMOTpe-
Ha B CJIeIyIOIUX BUaax U opmax:
— Pabora c matepuanom, Mouck u 0030p JIUTEPATYPHI U IJIEKTPOHHBIX UCTOUHUKOB HHPOpMa-
LMY TI0 MHAUBUAYAJIBHO 33JaHHOM Ipobiieme Kypca,
— BrInonHeHnue MHAMBUYaIbHBIX 3aaHUM;
— Ilouck, ananus, CTpyKTypupOBaHUE U MPE3eHTAUsl UHYOpMAaINH;
— AHanu3 Hay4YHbIX MYOJUKALUKA MO IUCCEPTAMOHHBIM TEMaM;
— [IloaroroBka K OLIEHUBAIOLIM MEPOTPUSATHUSIM.

6. YueOHO-MeTOAMUYECKOe U HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

6.1. YueOHO-MeTOANYECKOe 00ecIedeHue



JonosHuTe/bHasA guTepaTtypa kK Moay/o 1 « Mukpockonnyeckue MeToAbl aHAJIU3a MaTe-

pPHAJIOB»

1. JKuramuna, O. M. AHanu3 CTpyKTypbl MaTepuaa METOJaMH IIPOCBEYMBAIOLICH AJIEKTPOHHON
MUKpOcKomuH : Metoandeckue ykazanus / O. M. Xurammna, K. O. bazaneeBa. — Mocksa :
MI'TY um. H.D. Baymana, 2017. — 36 c. — ISBN 978-5-7038-4785-5. — Tekcr : 31eKTpoH-
HBIH // Jlanb : AJIEKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/103416 (mata obpamenus: 30.08.2020). — Pexxum goctyma: amis
aBTOpU3. MOJIb30BATENEH.

Pun, C. Ixx. b. DnekTpoHHO-30H10BbII MUKPOAHAIU3 U PACTPOBAas SJIEKTPOHHAS MUKPOCKOIIHS B
reojioruu : niep. ¢ aun. / C. Jlk. b. Pun. — Mocksa: Texnocdepa, 2008. — 232 c.: uin. — Teker
: HENIOCPEACTBEHHBIM.

Kimapk, D. P. Mukpockonuveckue MeToabl ucciaenaoBanus marepuanoB / O. P. Kmapk, K. H.
D6epxapa. — Mocksa : Texnocdepa, 2007. — 376 ¢. — ISBN 978-5-94836-121-5. — Tekcr :
AJICKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/73017 (mata obparmienus: 30.08.2020). — Pesxxum moctyma: ajis aB-
TOPU3. MOJIb30BATENCH.

[Monymmu, H. MW. CaepxTBepable MaTepHasbl: pEHTreHOrpapuUecKue, AIEKTPOHHO-
MUKPOCKOIIMYECKUE U JepUBaTorpaduyeckue METObl UCCIEA0BAaHUS CBEPXTBEPbIX MaTepua-
JIOB: TIpakTUKyM : yuebnoe nocobue / H. U. [onymmn, U. 10. Kyuuna, A. JI. Macnos. — Mo-
ckBa : MUCHUC, 2014. — 57 c. — ISBN 978-5-87623-796-5. — TekcT : anektponHsblii // Jlans :
aJIeKTpoHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/69769 (mara obOpa-
menust: 30.08.2020). — Pexum goctyna: it aBTOPHU3. IMOJIb30BaTEIICH.

3eBaiib, A. TpexmepHas 3JIEKTPOHHASE MUKPOCKOIHUS B PEaIbHOM BPEMEHH : yueOHoe rmocobue :
nep. ¢ auri. / A. 3esaitnb, Jx. Tomac. — Jlonronpynusiii: Matennext, 2013. — 328 c.: win. —
— TekcT : HenocpeaCTBEHHBIN.

OcHoBHasi iuTepatypa kK MoayJw 2 «CTpyKTypa MaTepHAJIOB: pa3Mepbl YACTHI] M MOPUCTOCTHY

1.

XacanoB O.JI. MeTosbl KOMIIAKTUPOBAaHUS M KOHCOJIUAALMU HAHOCTPYKTYPHBIX MaTepUalloB U
maenuii: Yaebnoe nocodue./ O.JI. Xacanos, D.C. JIsuiuc, 3.I'. bukb6aesa, A.A. Kauaes, B.B.
ITomucanosa. — Mocksa: BUHOM. JlaGoparopus 3nanmii, 2013 — 269 c.

. boxko M.A. Metonbl uccie0BaHUs CTPYKTYPbl U CBOMCTB KEpaMHUYECKHX MaTepHasioB: yueO-

Hoe mocobue [Dnektponnslii pecype] / M.A. boxko u np.; Tomck: U3n-Bo TIIY, 2013. — Cxema
noctyna: http://www.lib.tpu.ru/fulltext2/m/2014/m208.pdf

PomzeBny A.I1. MeToapl aHanu3a M KOHTPOJISL BELIECTB: ydeOHOe 1mocobue [DIeKTPOHHBIN pe-
cypc] / Al Pomzeuu, E.I'. T'azenayp. — Tomck: Uzn-Bo TIIY, 2013. — Cxema noctyma:
http://www.lib.tpu.ru/fulltext2/m/2014/m164.pdf

Xacanos O.JI. MeToapl U3MepeHnss MUKPOTBEPIOCTU U TPEIIMHOCTOMKOCTH HAHOCTPYKTYPHBIX
KepaMuK: ydeOHoe mocobue [DnexTponHbii pecypc] / OJl. XacanoB u ap — Tomck: U3a-Bo
TITY, 2011 Cxema nocryma: http://www.lib.tpu.ru/fulltext2/m/2012/m246.pdf

JlonosinuTebHAsA JuTepatypa k Moaymo 2 «CTpykTypa MaTepHajoB: pa3Mepbl YacTHI U
MOPUCTOCTH)

1.

Xacanos, O.JI. MeToa KOUIEKTOPHOTO KOMITAKTUPOBAHUSI HAHO- M TIOJIMIMCIIEPCHBIX MTOPOIIIKOB:
yaebnoe nocobue / O.JI. Xacanos, 2.C. [Isunuc, A.A. KauaeB — Tomck: U3a-Bo Tomckoro mo-
JUTEXHUYECKOro yHuBepcurera, 2009. — 102 c.

. T'onosuH KOpwuit iBanosuu Hanounaentuposanue u ero Bo3mosknoctu / FO. U. T'onoBun. — Mo-

ckBa: Mammnoctpoenue, 2009. — 311 c. Cxema gocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=730

6.2. UndopMmanmoHHoe ¥ IporpaMMHoe odecrneyeHue


https://e.lanbook.com/book/103416
https://e.lanbook.com/book/73017
https://e.lanbook.com/book/69769
http://www.lib.tpu.ru/fulltext2/m/2014/m208.pdf
http://opac.lib.tpu.ru/catalogue/?query=cuba.authorityAuthorCode%3D%22RU%5CTPU%5Cpers%5C27497%22
http://www.lib.tpu.ru/fulltext2/m/2014/m164.pdf
http://www.lib.tpu.ru/fulltext2/m/2012/m246.pdf
http://opac.lib.tpu.ru/catalogue/?query=cuba.authorityAuthorCode%3D%22RU%5CNLR%5Cauth%5C7787760%22
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=730

Internet-pecypcst (B T.4. B cpene LMS MOODLE u np. o6pa3oBarenbHbie U OMOIHOTEUHBIE
pecypcehl):

1. INTERTECH Corporation. Caiit npousBoauresst 000pyI0BaHUs I TEPMHYCCKOTO aHaJIH-

3a - www.intertech-corp.ru

Caiit xypHaja 3aBojckas J1adopartopus http://www.zldm.ru/

Caiit xxypnana Journal of Thermal Analysis and Calorimetry

DrekTpoHHO-0MOIMOTEuHast cucteMa «Jlanby» — https://e.lanbook.com/

DnexkTponHo-6ubMoTeuHast cucteMa «ZNANIUM.COM» - https://new.znanium.com/

DrekTpoHHO-0MOIMOTeYHast cucteMa «kOpaiiry» - https://urait.ru/

DNeKTpOHHO-0MOIMOTEeYHAS cucremMa «KoHCcynbTanT

http://www.studentlibrary.ru/

ITomHoTekcToBast 6a3a manubIx «Elsevier — ScienceDirecty - https://www.sciencedirect.com.

9. TlomnorekcroBas ©a3za maHHbBIX «American Chemical Society (ACS) Publicationsy.
https://pubs.acs.org.

10. IMonHoTeKCcTOBas Oa3a maHHbIX «SpringerLinky. https://link.springer.com.

11. TTonnorekcroBas 6a3a nanubix «Wiley Online Library». https://onlinelibrary.wiley.com.

Nookrwd

CTYJICHTa»

«©

JInmieH3nOHHOE TIporpaMMHOe obectiedeHue (B cooTBeTcTBHU ¢ IlepeuHeM JIMIIEH3HOHHOTO
nporpamMmuoro ooecnedenus TITY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings;
Document Foundation LibreOffice; Google Chrome; Mozilla Firefox ESR; ownCloud
Desktop Client; Tracker Software PDF-XChange Viewer; WinDjView; Zoom Zoom

7. OcoOble TPeOOBaAHNS K MATEPUATILHO-TEXHUYECKOMY 00ecneYeHUI0 TN CIUTIIHHbI
B y4yeOHOM mpoliecce ucmonb3yeTcs cienyroliee jgadopaTopHoe o0OpyaoBaHUE ISl MPaK-
TUYECKUX 3aHATUU.

MarepuanbHo-TexHu4ueckoe odecrieuenue Moayias 1 «Mukpockonnyeckue MeToAbl aHAIHU3A
MaTepuaJioB)»

1. AtomHO-cHII0BBIE 30H10BbIe MUKpOcKoIbl Nanoeducator10,
2. JlndpakuroHHbIH 21eKTpoHHBI MUKpockon JEM-2100F,
3. Ckanupyromuii (pacTpoBblif) 351eKTpoHHBIN MuKpockon JSM-7500FA.

Ne Hanmenopanme crnenuajJibHbIX OMeNIEHH i HaunmenoBanue 000py1oBaHusi

1. Ayautopus Ui mpoBeieHns yaeOHbIX 3a- | Jlocka ayautopHast HacTeHHas - 1 mrT.,
HSATUH BCEX TUIOB, KypcOBOTO MpoekTupo- | Kommiuekr yuebHoi mebenu Ha 42 mocanod-
BaHMS, KOHCYJIbTAIlUN, TEKYIIETO KOHTPO- | HBIX MECT,
I 1 TPOMEKYTOUHOM aTTecTalluu Kommnbrotep - 2 mir.
634028, Tomckas obaacth, . Tomck, Jle-
HUHA MPOCHEKT, 2, cTpoeH. 1, 203

2. | Aynuropus st mpoBefieHns y4ueOHbIX 3a- | KommbroTep - 3 mrT.,
HSATUH BCEX TUIOB, KypCOBOTO MPOeKTUPO- | CKaHUPYIOMUK (PacTpOBBINA) IJIEKTPOHHBIH
BaHUs, KOHCYJBTAINH, TeKyniero KoHTpo- | mukpockor JEOL JSM-7500FA - 1 .
JIsl 1 IPOMEKYTOUHOM aTTecTaluu (Hayy-
Has mabopaTopus)
634028, Tomckas obnactk, T. Tomck, Jle-
HHMHA IPOCHEKT, 1. 2, 018

3. Aynuropus Ui IpoBeieHus yueOHbIX 3a- | [IpocBednBarOmuii IEKTPOHHBIA MUKPOCKOI
HSTHIA BCEX THIOB, KypcoBoro mpoektupo- | JEOL JEM-2100F c cucremoll MOATOTOBKH
BaHUs, KOHCYJIbTAIINA, TEKYIIEr0 KOHTPO- | mpo0 - 1 mmT.
JIsl 1 TPOMEXKYTOUHOM aTTecTaluu (Hayd-



http://www.intertech-corp.ru/
http://www.zldm.ru/
http://www.springerlink.com/content/1388-6150/
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
https://www.sciencedirect.com/
https://pubs.acs.org/
https://link.springer.com/
https://onlinelibrary.wiley.com/

Has 1abopaTopus)
634028, Tomckas obnacth, T. Tomck, Jle-
HHMHA IPOCHEKT, 1. 2, 021A

AyauTopus JUisi IpOBEICHUs Y4eOHbBIX 3a-
HATHHA BCEX THUIIOB, KYPCOBOT'O MPOEKTUPO-
BaHMS, KOHCYJbTALlUN, TEKYIIETO KOHTPO-
JIsSl ¥ IPOMEXKYTOUHOM aTTecTaluu (Hayy-
Has JabopaTopus)

634028, Tomckas obnacts, . Tomck, Jle-
HUHA MPOCIEKT, 2, cTpoeH. 1, 202

KomrutekT yueOHO# Mebenn Ha 8§ mocagoIHbIX
MecT,

Y4eOHO-HAay4Hass JTabopaToOpUsl MO HAHOTEX-
nojorun NanoEducator - 1 miT.,

Kommnerotep - 2 mir.,

[TpunTep - 1 mr.

MatepuaibHO-TeXHHYecKoe oOecniedeHue Moayiasi 2 «CTpyKTypa MaTepHaoB: pa3Mepsl
YaCTHUL H MIOPUCTOCTb»
1. bOT-ananu3arop yaeabHOU MOBEPXHOCTHU €O cTaHuel noarorosku npod COPbU-M,

2. Jlazepnsbrit aHanmu3aTop pazmepoB yactur SALD-7101,

3. Ckanwupyromiasi 30H10Basi HaHOTabopaTopus Ntegra Aura,
4. Yastpamukporsepaomep Shimadzu DUH-211S.

Ne

HaunMeHoBaHMe cIeHATbHBIX MOMEIEHH I

HaumeHoBaHue 000pya0BaHus

1. Aynuropus JUid IPOBEICHUS yUEOHbIX 3aHATHH Jlocka aynuropHas HacTeHHas - 1 mr.,
BCEX THUIIOB, KYpPCOBOTO MIPOEKTHUPOBAHUS, KOH- KowmrnekT yuebHol mebenu Ha 42 mo-
CyJIbTallUM, TEKYIIEro KOHTPOJIS U IPOMEXYTOY- | CAJOUYHBIX MECT,

HOU aTTecTaluu Komnbrorep - 2 mr.
634028, Tomckas obnacts, r. Tomck, Jlennna
MPOCIIEKT, 2, cTpoeH. 1, 203

2. [Tomernenue s caMOCTOSATENBHON paboTH 00Y- JlazepHblil 1udpaKIIMOHHBIA aHATU3a-
YaIOMIUXCS Top pasmepoB uactul Shimadzu
634028, Tomckas obnacts, r. Tomck, Jlennna SALD-7101 - 1 mr.,

MPOCIIEKT, 2, cTpoeH. 1, 201 KowmrnexkT yue6HOM mebenn Ha 2 mo-
CaJI0YHbIX MECTA,
Cron naboparopHsiii - 1 mr.,
Kowmnerorep - 3 mr.

3. | Ayaurtopus aJis IPOBECHHS YUCOHBIX 3aHATHIA bOT-ananuzatop ynenbHOM mOBEpX-
BCEX THUIIOB, KYPCOBOI'O NPOEKTUPOBAHUS, KOH- Hoctu META COPBU-M - 1 mit.,
CYJbTAIIHH, TEKYIIEero KOHTPOJs u mpoMexyTod- | [Topomep Quantachrome PoreMaster
HOM arrecTanuu (Hay4dHas JJabopaTopusi) 33 -1 mr.,

634028, Tomckas obnactk, T. Tomck, JlennHa KowmrmnekTt yue6Hoi mebenn Ha 1 mo-
MPOCTIEKT, 2, cTpoeH. 1, 206 CaJIOYHOE MECTO,
Komnerorep - 2 wr.

4. | Ayautopus IS MPOBEACHUS YUeOHBIX 3aHATHIM Ckanupyromiass 30HI0Bas HaHOJIabo0-
BCEX THUIIOB, KYPCOBOI'O IPOEKTUPOBAHUS, KOH- patopuss NT-MDT Ntegra Aura - 1
CYJbTAIIHH, TEKYIIET0 KOHTPOJSI U IPOMEXYTO4- | IIT.,

HOM aTTecTaluu (Hay4dHas jabopaTtopus) KommiekT mebenu Ha 3 mocajgovHBIX
634028, Tomckas obnactk, T. Tomck, JlennHa MECT,
IIPOCIHEKT, A. 2, 039 Kowmnerorep - 4 wr.; [IpunTep - 1 mr.

5. | Ayauropus a7 IPOBeeHUS yUeOHBIX 3aHATUN VanerpamukporBepromep — Shimadzu

BCEX THITOB, KyPCOBOTO MTPOCKTHPOBAHUS, KOH-
CYJbTAIINH, TEKYIIET0 KOHTPOJISI U TPOMEKYTOU-
HOM arTecTanuu (Hay4yHas J1abopaTopusi)

634028 P®, Tomckast 0611., r. Tomck, nip. Jlenuna,
n. 2,018

DUH-211S - 1 wt




noMenieH Hi

1. | Ayauropus as npoBeaeHus yueOHbIX Hocka aynutopHas HacTeHHas - 1 mT.;Cremiax - 1

3aHATHH BCEX THUIOB, KYPCOBOTO mT.;KoMrutekt yae6Ho# mebenu Ha 18
NPOEKTUPOBAHUS, KOHCYJIbTALIMH, I0CAIOYHBIX MECT;

TEKYLLETrO KOHTPOJIA U MPOMEXYTOUYHOH

aTrecraiguu

634028, Tomckas obnacts, r. ToMck,
TumakoBa ynuua, 12
213

Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOIeill xXapaKTepUCTHKU 00pa3oBaTENbHOU
nporpamMmbl o HanpasieHuto 01.06.01 Maremaruka u Mexanuka, npodmis 01.02.06 [lunamuxa,
MPOYHOCTH MAIIIMH, TpHOOPOB U anmaparypsl (mpuema 2017 r., ounas Gpopma o0ydeHHs).

PazpaboTunku:
JIOKHOCTE OUO
[Tpodeccop OM MIIHIIT I1.5. Kpayunpim
Houent OM UILHIIT B.H. Jlepromesa

[Tporpamma omobpena Ha 3acemanuu kapeapsr TMCIIP (mpotokor ot «28» ampenst 2017 r. Nel 1).

3aBenyromui kagenpoit — /
pykxoBoautens OM MUIIHIIT, /{/’
1.T.H, mpodeccop [ ~] B.A. KimmeHoB




JIncr u3mMeHeHnuii padoydeii mporpaMMbl JMCHUAIIHHBI:

YuedHblii roa

CopepixaHue /M3MeHeHHe

O0cy:xaeHo Ha 3aceanun HOLL

H.M Kn:xnepa
(IpoToK0.I)
2018/2019 yu. | OGHOBIEHBI Pa3IENBI: MPOTOKOIT OT «25% HIOHS
ron VY4ebHO-MeToAImIecKoe o0ecTieueHre 2018 1. Ne 5/1
WHdopMamoHHOe 1 IPOrpaMMHOE 0OecrieueH e
2019/2020 yu. | OGHOBIEHBI pa3aebL: npotokod oT «01» uromns
rox V4eOHO-MeTOANUECKOe 00eCTIeueHHEe 2019 1. Ne 19/1
WHdopMamoHHOe 1 POrpaMMHOE 0OecTieueH e
2020/2021 yu. | OOHOBJIEHBI Pa3IeIIbL: TIPOTOKOJ OT «29» WIOHS
ron VY4ebHO-MeToAImIecKoe o0ecTieueHre 2020 r. No 35

WHudopmanmonHoe 1 TporpaMMHOe obecrieueHre




