MUHHHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA30BAHUS POCCUHMCKOU ®EJEPALIUN
dDeﬂepam,Hoe rocyiapCTBEHHOEC aBTOHOMHOE 06pa3OBaTeJII:H06 YUYpPEKAECHUE BLICILIETO o6pasosaﬂw{
«HALTMOHAJIbHBI UCCJIEJOBATEJIbCKHI
TOMCKUH [TOJIMTEXHUYECKHWM YHUBEPCHUTET»

YTBEPXKJIA I/O
Juge p VI T

= AL ,/ SxoBneB A.H.
«30n 06V 2020r.

PABOYAS ITIPOT'PAMMA JUCIUITJINHBI
INIPUEM 2018 r.
OOPMA OBYUYEHMUSA ounas

OU3UKO-XUMHNYECKHUE METO/bI AHAJIM3A

Hamnpasnenue moaroToBku 01.06.01 MaTemaTHKa H MeXaHHKA
Ob6pazoBarenpHas IporpaMma 01.02.06 IuHamuka, MPOYHOCTH MAIIMH, IPHOOPOB
(mpodun) U annapaTypsl
KBanuduxarus (cTeneHs) Uccnenosarens. [IpenonaBarens-ucciaenopareib
YpoBeHb 00pa3oBaHUs [TonroroBka Hay4HO-IIEArOrMYECKUX KaJpoB B acIlu-
paHType
Kypc 2 \ CEMECTP [ 3
TpynoeMkocTh B kpeauTax (3a- 4
YETHBIX €IMHUIIAX)
Bunp! yueOHOU NesTenbHOCTH BpeMeHHOH pecypc
Jlexumn ‘
KonTakTtHas (aynuTopHas) pa- ITpakTHyeckue 3aHsITHs 18
6ota, 4 JlaGopaTopHbIe 3aHATUSL
BCEI'O 18
CamocrositenpHas pabora, 4 126
UTOI'O, u 144
Bun npomMexyTo4Hoit aTTe- 3a4eT ObecmeuynBaroliee Otnenenue
CTaluu MoJIpa3JieNIecHue | MaTepHUaTOBEICHHUS
/
3aBenyrouuit kadenpoit — B.A. KiiumeHoB

PYKOBOIHTENH OTIEIICHHUS Ha
npasax xadeapsl

PykoBomutens OOII I1.5. Kpayussi

-
[IpenogaBaTens /éﬁ 0.C. Iunuc

2020 r.



1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensiMu OCBOSHUS AUCIHILTUHEI SIBISIETCS (POPMUPOBAHUE y O0YUAIOIIMXCSl COCTaBa KOMIIC-
TEHIIMI JIJIs1 TOATOTOBKHU K MPO(ECCHOHATBHON IEATEILHOCTH.

Koa xomme- CocraBasioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPHI KOMIETEHIHIH)
HaumeHoBaHue KOMIIETEHIHH
TEeHHUHU Kon HaumeHoBaHHne
Biiagers HaBBEIKAMH aHAIIN3a METOMOJIOTHIECKHX IIPO0IIeM,
YK(Y)-1.B1 | BO3HMKAIOIIUX OpU PEIICHUU HCCIIEAOBATEIBCKUX U IPAKTHYE-
CKHX 33714, B TOM YHCJIE B M&KAMCIUIIIMHAPHBIX 00JIacTsIX
Buiagers HaBBIKAMH KPUTHYECKOTO aHAIN3a M 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 OCTIDKCHEH, TCHCPHPOBAHIIO HCCNeI0BAaTENbCKIX U MIPAKTHYECKUX 33124 U OLIEHUBATH 110
YK(VY)-1 HOBBIX UJEH NPH PELICHUH UCCIIE0- YK(VY)-1.V1 P
TEHIMAIbHbIEC BHIUTPBILIH/IPOUTPHILIN PEATM3AUK STHX BapH-
BaTEJILCKHUX U MPAKTUIECKUX 337124, B AHTOB
TOM YHCIIE B MEXJUCIUIUTMHAPHBIX
OGIACTIX VMerb TIPH PEIICHUH UCCIIE0BATENbCKUX U MPAKTHIECKUX
YK(Y)-1.¥2 | 3amau reHepupoBaTh HOBBIE HJICH UCXOJIS U3 HAJIMUHBIX PECYp-
COB M OTPaHUYECHHIA
3HaTh METOJIBI KPUTHYECKOTO aHAIN3a U OLIEHKH COBPEMEHHBIX
VK(Y)-1.31 HaYYHBIX JOCTIKCHHUH, a TAK)KE METObI TCHEPUPOBAHUS HO-
’ BBIX HJIEH TIPH PEIICHNH HCCIeI0BATEICKUX U MPAKTHIECKUX
3aj1a4, B TOM YHCIIe B MeKAUCIUILIMHAPHBIX 001acTsIX
Brnagets HaBbIKaMM aHAIN3a U PEIICHHUS 3a1a4 B 001acTi
OIIK(Y)-1.B1 | npodeccroHanbHOI ASATEIFHOCTU C YYETOM OCIOKHSIOIINX
N (axTopos
Bragenue metoonorueit TeopeTude-
YMeTh OCTaBUTh 33/1a4y MCCIIEIOBaHMs, BRIOPATh METO] UC-
CKHX U 9KCIIEpUMEHTAIBHBIX HCCIIe-
OIIK(Y)-1 . OIIK(Y)-1.Y1 | cremoBaHuS B OCYHIECTBHUTH PEIICHHUE C YYETOM OCIOKHSIO-
JIOBaHUH B o0acTy nmpodeccuoHanb-
o mux (GpakTopoB
HOH JesTebHOCTH
3HaTh METO/BI 1 METOANKH PEIICHHUS 3a7a4 B 001aCTH IIpo-
OIIK(Y)-1.31 | dbeccuoHanbHOM NEITETBHOCTH C YIETOM OCIIOKHSIOIUX (paK-
TOpOB
CriocoOGHOCTB K CaMOCTOSITEITEHOMY BrageTs HaBBIKaMM HCHOJIB30BAaHHSI OCHOBHBIX METOJIOB Opra-
nposenenuto HMP u nomydenuto MK(Y)-2.B1 | Hu3amuu caMOCTOSTEIBHOTO 00yYEHHsI B CAMOKOHTPOJIS, IIPO-
Hay4YHBIX PE3yJIbTaTOB, YAOBIETBO- Beernio HUP u momydeHunio HayJHbIX pe3yIbTaToB
TIK(Y)-2 PSIOMMX TPEOOBAHUSM K CO- MK(Y)-2.Y1 YMeTb COBEpIICHCTBOBAT M PAa3BUBATH CBOM MHTEILICKTYyalb-
JepKaHUIO AUCCEPTAIMN HA COUCKa- ) HBIA ¥ OOIEKyIbTYPHBIH YPOBEHb
HHE YICHOH CTeTIeHN KaHAWAATa HayK
3HaTh METOABI M CPEJICTBA MO3HAHUS, CAMOCTOSATEIHHOTO 00y-
B 0071aCTH TMHAMUKHI MAIIMH U IPOY- MK(VY)-2.31
o YEeHUS ¥ CAMOKOHTPOJIS
HOCTH €€ COCTaBHbIX yacTei
TIK(Y)-3.B1 BrageTs HaBbIKaMM IPOSKTUPOBAHHMS M CO3AaHNsI HHHOBALIH-
CrocoOHOCTB CO3/1aBaTh HOBBIE MO- ) OHHBIX MalINH NPHOOPOB C HOBBIMU Ka4EeCTBAMH
KOJICHHS MAIlINH, TPUOOPOB, ammapa- YMeTb co3aaBaTh HOBBIE MOJXOABI K KOHCTPYKTHBHOMY pelle-
[K(VY)-3 TypBl, TEXHOJIOTUH U MaTepHaIIOB, [K(Y)-3.Y1 | HUIO B METOBI pACUETHOTO aHATIHM3a W MOIEIHPOBAHHS CO-
00J1aJAfOMKX Ka4eCTBEHHO HOBBIMH BPEMEHHBIX MallliH, TPHOOPOB U aNmapaTypsl.
(YHKIMOHATILHBIMU CBOMCTBAMH TIK(Y)-3.31 3HaTh KJIAaCCUYECKUE U COBPEMEHHbIE METO/IbI PELIeHHs 3a/1a4
) 110 BEIOpAaHHOW TeMaTHKe HayYHBIX MCCIIE0OBaHMM
CrnocoOHOCTb COBEPLICHCTBOBAHUS TTK(Y)-4.B1 Brnagers MeToaMKaMK SKOHOMHUKO-CTOMMOCTHOH ONTUMHU3ALNH
CYIIECTBYIOIIIX MAaIINH, IPHOOPOB, ) TEeXHUIECKHUX PEIICHUIT
anmaparypbl ¥ TEXHOJIOTHH, 00aga- TIK(Y)-4.V 1 YMeTh TPOBOJNUTH IKOHOMUKO-CTOMMOCTHYIO ONTHMH3AIHIO
[K(Y)-4 FOIIHX MOBBIIICHHBIMHU SKCILTyaTallH- ) TEXHUYECKHUX PEIICHUN
OHHBIMH XapaKTePUCTHKAMHU, MEHb- .
o 3HaTh TOAXO0/IBI K SKOHOMHKO-CTONMOCTHOH ONTHMH3AIAN
el MaTepuano - 1 3HEPrOEMKOCTBIO IK(Y)-4.31

¥ 3aTpaTamu

TEXHOJIOTHMYECKUX MPOLECCOB U CXEM YCTaHOBOK

2. Mecto aucuumimnnbl (Moayas) B crpykrype OOII

JlucuuniauHa OTHOCUTCS K BapuaTtuBHOM 4acTu biioka 1 «Moaysnbs oOIIeyHUBEPCUTETCKUX
JIEKTUBHBIX JUCLUIUIMH, B TOM YMCJIE HApPaBICHHBIX HA MMOATOTOBKY K IPENOJaBaTEIbCKON Aes-
TEIBHOCTU» Yy4eOHOTO IIaHa 00pa30BaTeIbHON IPOTPAMMBI.

3. [lnanupyembie pe3yJibTaThl 00yUYeHUSs M0 TUCIUIJINHE

[Tocne ycrenHoro OCBOGHUs AUCHUILTUHBI Oy1yT c(OPMUPOBAHBI pE3yIbTaThl 00yUEHUS:




IL1aHupyeMbie Pe3y.IbTATHI 00y YeHHs 110 JHCHUILTHHE Kommerenmmst
Koz HaumeHoBanue
Pa-1 YMeTb NPOBOJUTH OTOOP M MOJATOTOBKY MPOO JJIsL MCCIIEOBAaHUN M aHAJIM3a MaTEpPHANIOB C YK(V¥)-1
NpUMEHEHHEeM (PU3MKO-XUMHUYECKUX METOI0B OIIK(Y)-1
P-2 YMeTb paboTaTh Ha COBPEMEHHOM aHAJIUTHYECKOM 000pYA0BaHUH MK(Y)-2
MK(Y)-3
P -3 IIpoBOIUTE HCCIIEI0BAHUS COCTABA U CBOWCTB MAaTEPHUAJIOB, B TOM YUCIIE KOMIUIEKCHBIX MK(Y)-4

4. CTpyKTYpa M cojiep:KaHue TUCIUIIHHbI

JuctmiuimHa «DU3UKO-XMMUYECKHE METOJIbl aHAIN3a» COCTOMT M3 9 Mojynel. AcmupaHt
JIOJKEH OCBOMTH HA BBIOOP 2 MOy, HEOOXOAMMBIE JJIsl MOATOTOBKH HAYYHO-KBATU(DUKAITMOHHOM
paboThI (IUCCepTaInN).

OcHoBHbBIE BU/IbI y4eOHOM AeATEJIbHOCTH

Moayas 1. MUKpocKonMYeCKHEe METOAbI AHAJIN3a MATEPHAJIOB

PazaeJibl IMCHUMNVIMHBI ®opmupyemblii pe- Buabl yuedHo 1eATebHOCTH O0beMm Bpe-
3yJbTAT 00yUeHUst MeHH, 4.
1m0 JUCHHILJINHE

Paspean 1. B3aumopeiicTBue 31€KTPOHHOTO PJI -3 [IpakTuueckue 3aHsATHs 1,5

ITy4YKa C BEHIECTBOM CamocTositenpHas paboTa 9

Paszpen 2. JlerekTopbl BTOPUUHBIX CUTHAJIOB PN -3 [IpakTuueckue 3aHsATHs 15
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

I paKIMoOHHAsT MUKPOCKOTIHS. CamocrosiTenpHas paboTa 31

Conep:xaHue pa3iesioB JUCHUILIHHBI:

Paznen 1. BzaumopeiicTBHe 3JIEKTPOHHOTO IMyYKA € BElIECTBOM

PaccesHue 3nekTpoHOB. ['eHepaluss BTOPUYHBIX 3JIEKTPOHOB. MeIeHHbIE U ObICTpBIE BTO-
pUYHBbIE AIEKTPOHBI. OXke-31eKTpoHbl. ['eHepalus TOPMO3HOTO U XapaKTePUCTHUECKOI0 pPEeHTre-
HOBCKOT'O M3JIy4€HHUs. |'eHepanyst 21eKTpOHHO-ABIPOYHBIX I1ap U KaTOAOIIOMHUHECIICHIINA. [ 'eHepa-
1M TJIA3MOHOB U (DOHOHOB.

Pa3nea 2. /leTeKTOpbl BTOPHYHBIX CHTHAJIOB

[IpuHIMI NEHCTBUS U KOHCTPYKIUS I€TEKTOPOB OOpPAaTHO pacCEesTHHBIX 3JIEKTPOHOB, BTOPHY-
HBIX JIEKTPOHOB, OXE-2JEKTPOHOB, XapAKTEPUCTUYECKOIO PEHTTEHOBCKOIO HM3JIY4YE€HHMs], KaTodo-
JIIOMUHECUEHINH, MJIa3MOHOB U ()OHOHOB.

Pa3nea 3. Ckanupynomasi MUKPOCKOIHS

Bunel ckanupyrommx MUKpockonoB. [TpuHimn paboThl 1 KOHCTPYKIUS CKAaHUPYIOIIETO 3JIeK-
TPOHHOTI'0 MUKpockona. IIpuHimn paboTsl U KOHCTPYKIMSI aTOMHO-CHJIOBOT'O CKaHHUPYIOIIETO MHK-
pockomna. IlpuHnun paGoThl U KOHCTPYKLHS TYHHEIBHOTO MHUKpOCKOma. MeTobl MccieqoBaHMUs.
[Ipurorosnenue oOpasIoB.

Pasznea 4. IIpocBeunBaomas 3J1eKTPOHHAS JTU(PPAKIUOHHAST MUKPOCKOIHUS.

OnTHueckas cxema U NPUHLKI JeHCTBUSA. TexXHuKa 31eKTPOHHOW MUKPOCKOIHMH. DJIEKTPOHO-
rpadus. [IpuHumns! gudpakuun ObICTPBIX 3IEKTPOHOB. JlokanbHbIN (a30oBbIi aHanu3. Onpenene-
HUE OPUEHTAIMOHHOIO COOTHOIIEHHs KpUCTaLIoB. MccinenoBaHue AMCIOKAMOHHON CTPYKTYPBI.
Uccnenoanue rerepoda3Hbix cTpykTyp. BrnusHue yactun BTopoil ga3el Ha KapTHUHY AUPPAKIIHIH.
Metoabl U crocoObl U3rOTOBICHHUSI OOBEKTOB MCCIIECAOBAHUS B MPOCBEUMBAIOIIEH HJIEKTPOHHOU
MUKPOCKOIIHH.

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

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




Paznen 1. O6beMHbBIE HAHOCTPYKTYPHBIE MaTe- P -3 ITpaxkTuyeckue 3aHATUS 15
pHabl CamocrositensHas padboTa 9
Pa3gen 2. Hanonmomnpuctele MaTepHabl P -3 [IpakTuueckue 3aHsATHs 15
CamocrosiTenbHas paboTa 7
Paznen 3. Mexanuueckue cBOMCTBa HOPUCTHIX P -3 [IpakTuueckue 3aHsATHs 2
U IACIEPCHBIX CUCTEM CamocrosiTenbHas paboTa 16
Pa3zgen 4. Metons! u cpeaCTBa U3MEPEHUS P -3 [IpakTuueckue 3aHsATHs 4
CBOMCTB AUCHEPCHBIX MATEPUAIIOB CamocrosiTenbHas paboTa 31

Conep:xanue pa3/iesioB IUCHUIIIHHBI:

Pa3znes 1. O0beMHBbIEe HAHOCTPYKTYPHbIE MATEPHAJIbI

Bxiaa noBEpXHOCTHBIX CBOMCTB HAHOKPUCTAJUIMYECKUX TBEPIBIX Tell. boibiias nois mexse-
peHHbIX TpaHul. CTpyKTypa MeK3epeHHBIX IpaHull. Bakancuu, auciokanuu, n1e(eKThl YIaKOBKH.
Haneuuii u OnvoxkHAN npsiaok. [IpoOGiaemsl 1 3a1a4u co3aHus U3 U3 00bEMHBIX HAHOMATEPHU-
aJIOB HA OCHOBE HAaHOYACTHUI METOAAMH ‘‘CHHU3Y BBEpX . TEXHOJIOrMYECKHUE 3a/1auu NP KOMIAKTH-
poBanuu: Munumusanus aegpexroB KoHTponb ogHOpoaHOCTH ycaaku ((pakTOphl, ONpeneistonme
MUKPOCTPYKTYPY B MaKpOCTPYKTYpPY MOPOIIKOBOTO KOMIIAKTa); OBICTPBII OTXKUT. ATJioMepaThl Ha-
HOYacTUL. MHUKpPO- 1 MaKpOCTPYKTypa NOPOIIKOBOI0 KoMiakTa. @yHKIMOHaANbHAs kKepamuka. Or-
TUYECKH MPO3payHasi KepaMuKa.

Paznen 2. HanonmopucTble MaTepuaJIbl

[IpupoHbIe M CHHTETHYECKUE TTOpHUCThIe MaTepuaiibl. [Ipobiemsl kiaccudukanuy mopUCThIX
matepuainoB. Knaccudukamus M.M. Jlyoununa. Knaccudukanus A.B. Kucenesa. Moaenu rpanyn
13 MOHOJMCIIEPCHBIX 4YacTUL. be3MozeNnbHbIe XapaKTEPUCTUKU CYIPAMOJIEKYJISPHOU CTPYKTYpHI:
IUIOTHOCTH U TOpUcTOCTh. CTeHOuHBIH 3 dekT. Y aenpHas noBepxHocTh. CpeHre pa3Mepbl YacTHI]
u nop. Haubonee yacto ynorpedisieMble BbIpaKE€HUS Ul SKBUBAJIECHTHBIX AMaMeTpoB. Biaumo-
CBA3b MEXY Pa3HbIMU SKBUBAJIECHTHBIMU pa3MepamMu

Pa3nea 3. Mexannueckue CBONCTBA MOPHUCTBIX M JUCIEPCHBIX CHCTEM

[IpoGneMbl MEXaHMYECKON NPOYHOCTH M CTaOWIBHOCTU. BaxHeWline TepMHHBI TEOPUU
poyHOCTU. OCHOBBI PEOJIOTUN TUCHEPCHBIX cucTeM. OCHOBHbBIE MOHATHS U Mojenu. Peonorunye-
CKHE ypaBHEHHUs cocTosiHU. Jledopmanus Mano cxxuMaeMbIx MaTepuanoB. Bsskocts. Teopus nep-
KOJISIIUM B PEOJIOTHH JTMCIEPCHBIX CUCTEM 3ajauu cBsized. Pemérounslie 3aaun y3108 MexaHusm
oOpa3zoBaHus TpemuH. [IpuMeHeHre Teopun NEPKOISALNN Ul OMUCAHUS MEXaHU3MOB pa3pyLIEHHs
ITOPUCTHIX TEJL.

Pa3nea 4. MeToasb! H cpeAcTBA H3MEPEHHUS CBOMCTB AMCIIEPCHBIX MATEPHAJIOB (TOPOLI-
KOB H KOMIIAKTOB).

Meton bOT usmepenus ynenbHONU MOBEPXHOCTH. [ paHyIOMETPUYECKHI aHAIN3 METOIOM OIl-
THYECKOW MHUKPOCKOIIHH.

5. Opranusanusi cCaMOCTOAATEIbLHON PadoThI ACIIUPAHTOB

CamocrosiTenbHast paboTa aclupaHTOB MPHU W3YYEHUH JUCLMILIMHBI (MOIYJIsl) IpeaycMoTpe-
Ha B CJIEIYIOIUX BUAaX U (opmax:
— PalGora c marepuanom, mouck u 0030p JUTEPATYPHI U FJIEKTPOHHBIX HCTOUHUKOB UH(OpMa-
LMY TI0 MHAUBUAYAJIbHO 33JJaHHON Mpodiieme Kypca,
— BrInonHeHnue MHAMBUYaIbHBIX 3aaHUM;
— [Ilouck, ananus, CTpyKTypupOBaHUE U MPE3eHTAUsl UHYOpMAaIHH;
— AHanu3 Hay4YHbIX MYOJUKALUKA MO TUCCEPTAMOHHBIM TEMaM;
— IloaroroBka K OLIEHUBAIOLIUM MEPOTIPUSATHUSIM.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTITUHBI

6.1. YueOHO-MeTOANYECKOe 00ecIedeHue



JonosHuTtenbHas gurepatypa k Moay/o 1 « Mukpockonnyeckue MeToAbl aHAJIH3a MaTepu-
AJ10B»

1.

XKuranuna, O. M. AHanu3 CTPYKTypbl MarepHajla METOAAMU IPOCBEUYMBAIOIIEH 3JIEKTPOHHOMN

MHUKpOCKoruH : Metoanudeckue 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 obpamienus: 30.08.2020). — Pexxum goctyma: ajis
aBTOpU3. MOJIb30BATEINECH.

Pun, C. Ixx. b. DnekTpoHHO-30H10BbII MUKPOAHAIU3 U PACTPOBAasi SJEKTPOHHAS MUKPOCKOIIHS B
reojioruu : niep. ¢ aunL. / C. Jk. b. Pun. — Mocksa: Texnocdepa, 2008. — 232 c.: uin. — Teker
: HENIOCPEACTBEHHBIM.

Kimapk, D. P. Mukpockonuieckue MeToabl ucciaenoBanus matepuanoB / D. P. Kmapk, K. H.
D6epxapa. — Mocksa : Texnocdepa, 2007. — 376 ¢. — ISBN 978-5-94836-121-5. — Tekcr :
AJICKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/73017 (mata obpamienus: 30.08.2020). — Peskum jmoctyma: ajas aB-
TOpU3. MOJIb30BATENICH.

[onymmu, H. W. CaepxTBepaple MaTepHalbl: peHTreHorpaduveckue, 3IEKTPOHHO-
MUKPOCKOIIMYECKHE U JiepuBaTorpaduyeckue METOJIbl UCCIEAOBaHUS CBEPXTBEPbIX MaTepua-
JOB: MpakTHKyM : ydueOHoe mocobue / H. U. IMonymmn, U. 0. Kyuuna, A. JI. MacnoB. —
Mocksa : MUCHUC, 2014. — 57 c. — ISBN 978-5-87623-796-5. — TekcT : 37eKTpOHHBI //
Jlanb : anexTpoHHO-OMOMMOTEeYHas cuctema. — URL: https://e.lanbook.com/book/69769 (nara
obpamenus: 30.08.2020). — Pexum goctyna: 11 aBTOPHU3. MOJIb30BaTEIICH.

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

OcHoBHasi iuTeparypa kK Moay.aw 2 «CTpyKTypa MaTepHaJIOB: pa3Mepbl YACTHI] M OPUCTOCTHY

1.

XacanoB O.JI. MeTosibl KOMIIAKTUPOBAHUS M KOHCOJUAALMU HAHOCTPYKTYPHBIX MaTepHajioB U
maenuii: Yaebnoe nocodue./ O.JI. Xacanos, D.C. JIsuiuc, 3.I'. bukb6aesa, A.A. Kauaes, B.B.
ITomucanosa. — Mocksa: BUHOM. JlaGopatopus 3nanuii, 2013 — 269 c.

. boxxo M.A. MeTonbl HccneaoBaHus CTPYKTYPbl U CBOMCTB K€paMHUUECKHX MaTepHUajoB: y4yeO-

Hoe mocobue [Dnektponnslil 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.TI. MeTozpl aHain3a U KOHTPOJIA BELIECTB: yueOHOe rmocodue [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

. Xacano O.JI. Metoasl U3MepeHnss MUKPOTBEPIOCTH U TPEIIMHOCTOMKOCTH HAHOCTPYKTYPHBIX

KepaMuK: ydeOHoe mocobue [DnexTponHblid pecypc] / OJl. XacanoB u ap — Tomck: U3a-Bo
TITVY, 2011 Cxema nocryma: http://www.lib.tpu.ru/fulltext2/m/2012/m246.pdf

JlonosHuTeIbHAsA JuTepaTtypa kK Moayao 2 «CTpyKkTypa MaTepHajoB: pa3Mepbl YacTHI U
NOPUCTOCThHY

1.

Xacanos, O.JI. MeToa KOJUIEKTOPHOTO KOMITAKTUPOBAHUSI HAHO- U TIOJMIUCIIEPCHBIX MTOPOIIIKOB:
yaebnoe nocobue / O.JI. Xacanos, 2.C. [Isunuc, A.A. KauaeB — Tomck: U3n-Bo Tomckoro mo-
JUTEXHUYECKOro yHUBepcurera, 2009. — 102 c.

. I'onosuH KOpuit IBanoBuy HanounnentupoBanue u ero Bo3mMoxxkHoctH / 10. . 'onoBuH. —

Mocksa: MammHoctpoenue, 2009. — 311 c. Cxema nocryna:
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-pecypcsl (B T.4. B cpene LMS MOODLE u np. obpa3oBarenbHbie U OMOIMOTEUHbIC
pecypcehl):

1. INTERTECH Corporation. Caiit npousBoauresi 000pyI0BaHus Ui TEPMHUCCKOTO aHAJIH-

3a - www.intertech-corp.ru

CaiiT xypHaja 3aBojckas Jadoparopus http://www.zldm.ru/

Caiit xxypnana Journal of Thermal Analysis and Calorimetry

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

DnekTpoHHo-0nbMoTeuHast cuctema «ZNANIUM.COM» - https://new.znanium.com/

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

DNeKTpOHHO-0MOIMOoTeYHAS cucrema «KoHCynbTaHT

http://www.studentlibrary.ru/

[TonmnorekcroBas 6a3a nannsix «Elsevier — ScienceDirect» - https://www.sciencedirect.com.

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

10. IMonHoTekcTOBas O6a3a gaHHbIX «SpringerLinky. https://link.springer.com.

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

Nookrwd

CTYJICHTa»

«©

JInnieH3nOHHOE TIporpaMMHOe obectiedeHue (B cooTBeTcTBHU ¢ IlepeuHeM JIMIIEH3HOHHOTO
nporpaMmMHoro odecneyenus TIIY):
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 TPeOOBAHNS K MATEPUATILHO-TEXHUYECKOMY 00ecneYeHUI0 TN CIUTIHHbI
B y4ueOHOM mpoliecce ucnonb3yeTcs cienyroliee jgadopaTopHoe o0OpyaoBaHUE ISl MPaK-
TUYECKUX 3aHATUU.

MatepuaabHO-TexHHYeckoe obecnieuenne Moayisi 1 «MuKpocKkonnyecKue MeTO/Ibl aHAJIHU3a
MaTepHaJIOB»

1. AtomHO-cuII0BBIE 30H10BbIe MUKpOcKombl Nanoeducator10,
2. JlndpakuroHHbIH 31eKTpoHHBI MUKpockorn JEM-2100F,
3. Ckanupyromuii (pacTpoBblIif) 35eKTpoHHBII MuKpockon JSM-7500FA.

Ne HaumeHoBaHHe crieHAJbHBIX NOMELIEHHIT HaumeHoBaHue 000pyaoBaHus

1. | Aymurtopus s npoBeneHus yueOHbIX 3a- | Jlocka ayauropHas HacTeHHas - 1 mT.,
HSATUH BCEX TUIOB, KypcOBOTo nmpoekTupo- | Kommiekr yueOHoU Mebenu Ha 42 mocaaod-
BaHMS, KOHCYJIbTAIlUN, TEKYIIETO KOH- HBIX MECT,
TPOJIS U MPOMEKYTOUHON aTTECTAlUU Kommnbrotep - 2 mir.
634028, Tomckas ob6nacth, . Tomck, Jle-
HUHA MPOCHEKT, 2, cTpoeH. 1, 203

2. Aynuropus 1uig ipoBefieHus yueOHbix 3a- | Kommbrotep - 3 mit.,
HSATUI BCEX TUIOB, KypCOBOTO MPOEKTUPO- | CKaHUPYIOMUK (PacTPOBBINA) SIEKTPOHHBIH
BaHUs, KOHCYJIbTAIIMH, TEKYIIEro KOH- mukpockon JEOL JSM-7500FA - 1 mr.
TPOJISL ¥ IPOMEXKYTOUHOM aTTeCTalluu
(HayuHnast 1abopaTopus)
634028, Tomckas obnactsk, T. Tomck, Jle-
HHMHA IPOCHEKT, 1. 2, 018

3. | Ayaurtopus ajs IpoBeicHHs yueOHbIX 3a- | [IpocBeYMBArOIINN JIEKTPOHHBI MUKPOCKOI
HSTHIA BCEX THIOB, KypcoBoro mpoektupo- | JEOL JEM-2100F ¢ cucremoii MmMOATOTOBKH
BaHMS, KOHCYJIbTALUN, TEKYIIETO KOH- poO - 1 mrT.
TPOJISI ¥ POMEKYTOUHON aTTECTAIUN



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/

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

Aynuropus Ui IPOBEICHUS yIeOHBIX 3a-
HSATHHA BCEX TUIIOB, KYPCOBOT'O MPOEKTHPO-
BaHUs, KOHCYJIbTAIIHA, TEKYIIEro KOH-
TPOJIS U MPOMEKYTOUYHON aTTECTAIIUN
(HayuHast maboparopusi)

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

KomruiekT yueOHo# Mebenn Ha § mocagodHbIX
MecT,

Y4eOHO-HAay4Hass JTabopaTopusl MO HAHOTEX-
nojorun NanoEducator - 1 mmiT.,

Kommnbrotep - 2 mir.,

[TpunTep - 1 mir.

MaTtepuajabHO-TeXHHYecKoe o0ecniedeHue Moayisi 2 «CTpyKTypa MaTepHaJioB: pa3Mepbl 4a-
CTHI] M IOPHCTOCTH)»
1. BOT-ananu3arop yAeabHON MOBEPXHOCTH €O cTaHnuei moarotoBku nmpod COPBU-M,

2. JlazepHblil ananu3atop pasmepoB vactuiy SALD-7101,

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

Ne

HaunMeHoBaHMe cIeHATbHBIX MOMEIEHH I

HaumeHoBaHue 000pya0BaHus

1. Aynuropus JUis IPOBEJICHUS yUEOHbIX 3aHATHI Jlocka aynuropHas HacTeHHas - 1 mr.,
BCEX TUIIOB, KYpPCOBOTO MIPOCKTHPOBAHUS, KOH- KowmrnekT yue6Hoii mebenu Ha 42 mo-
CyJIbTallUM, TEKYIIEro KOHTPOJISI U IPOMEXYTOU- | CAJOYHBIX MECT,

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

2. [Tomernienue A caMOCTOSATENHHON paboTh 00Y- JlazepHblil TUPPaKIIMOHHBIN aHATK3a-
YaIOMIUXCS Top pasmepoB uactul Shimadzu
634028, Tomckas obnacth, T. Tomck, Jlennna SALD-7101 - 1 m.,

MPOCIEKT, 2, cTpoeH. 1, 201 Kowmrnekt ydueOHOM mebenu Ha 2 mo-
CaJI0YHbIX MECTA,
Cron naboparopHsiii - 1 mr.,
Kowmnerorep - 3 mr.

3. | Ayauropus Jis IPOBEICHHS yUEOHBIX 3aHATHI bOT-ananu3atop yaenpbHON MOBEPX-
BCEX TUIIOB, KYPCOBOI'O MPOEKTUPOBAHUS, KOH- Hoctu META COPBU-M - 1 mit.,
CYJbTAIIHH, TEKYIIEero KOHTPOJS U ipoMexyTod- | [Topomep Quantachrome PoreMaster
HOM arTecTarnuu (HaydHas JJabopaTopusi) 33 -1 mr.,

634028, Tomckas obnactk, T. Tomck, JlennHa KowmrmekT ydueOHoM mebenu Ha 1 mo-
MPOCTIEKT, 2, cTpoeH. 1, 206 CaJIOYHOE MECTO,
Komnerorep - 2 mr.

4. | Ayautopus Uil IPOBEICHUs yUYEeOHBIX 3aHATHIA Ckanupyromias 30HI0Bas HaHoJabo-
BCEX THUIIOB, KYPCOBOI'O MPOEKTUPOBAHUS, KOH- patopuss NT-MDT Ntegra Aura - 1
CyJIbTallUi, TEKYLIEro KOHTPOJISI U MPOMEXYTOY- | LIT.,

HOU aTTecTanuu (Hay4dHas jabopaTopus) KommiekT mebenu Ha 3 mocaodHBIX
634028, Tomckas obnactk, T. Tomck, JlennHa MECT,
IIPOCHEKT, A. 2, 039 Kowmnerorep - 4 wr.; [IpunTep - 1 mr.

5. | Ayauropus a7 IPOBEJCHUS yUEOHBIX 3aHATUN VaerpamukporBepromep — Shimadzu

BCEX THITOB, KYpPCOBOTO MTPOCKTHPOBAHUS, KOH-
CYJbTAIIHH, TEKYIIETr0 KOHTPOJIS U TPOMEKYTOU-
HOM arrecTanuu (Hay4yHas J1abopaTopusi)

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

DUH-211S - 1 wr




Pabouas mporpamma cocrasiena Ha ocHoBe OOuIeil XapaKTepUCTHKH 00pa30BaTeIbHON MPo-
rpammbl o HampasineHuro 01.06.01 Maremaruka u mexanuka, npoduns 01.02.06 JlmHamuka,
IIPOYHOCTHh MaIlMH, pudbopoB u amnaparypsl/ KBamudukanus Hccnenosarens. [IpenomaBarens-
HCCIIeIoBaTeNb/ YPOBEHb IOATOTOBKA HAYYHO-NEJArOrHYecKHX KaapoB B acHHpaHType (Ipuema
2018 r., oynast popma oOy4eHHs).

Pazpabotuuk(m):

JIOJDKHOCTB OUO

ITpodeccop B.A. KitmmenoB

ITporpamMma onobpena Ha 3acenanuu oTaeneHus MaTepuanopenenust UITHITT
(mpoToxoi ot «25» uroHs 2018 r. Ne5/1).

3aBenyromuit kadenpoit —

///
pykoBogautens OM UIIHIIT, /{ (// b/é‘“ — /
— ,

I.T.H, mpodeccop /  B.A. KnmumenoB

/

/
/
/



JInct u3MeHeHnuii paboydeii MporpaMMbl JMCIHUIIHHBI:

YuedHblii roa

CopepixaHue /M3MeHeHHe

Oocy:xaeno Ha 3acefannn HOLL

H.M Kn:xnepa
(IpoToK0.I)
2018/2019 yu. | OGHOBIEHBI pa3Ieibl: MPOTOKOJ OT «25%» WIOHA
TOI VY4eOHO-MeTOIMYECKOE 00€ecCIIeUeHne 2018 1. Ne 5/1
WHubopManmoHHOE U TPOrpaMMHOE 00eCIICUCHUE
2019/2020 yu. OOHOBJICHBI Pa3/ICIIbI: poTokoi1 ot «01y»
ron Y4eOHO-MeTOANYECKOE 0OecIeueHre wromst 2019 . Ne 19/1
HHubopManmoHHOE U POrpaMMHOE 00eCIICUCHUE
2020/2021 yu. OOHOBJICHBI Pa3/ICIIbI: MIPOTOKOJI OT «29y
TOI VY4eOHO-MeTOIMYECKOE 00ecIeUeHne utons 2020 1. No 35

HudopmanmonHoe u mporpaMMHOe oOecrieueHue




