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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlensiMu OCBOGHHMSI AMCIMILUTUHBI SIBISIETCS (POPMHUPOBAHKE Y OOYYAIOIIMXCS ONPEICICHHOTO
OOIl (m.5 OOme#t xapakrepuctuku OOII)
npo(heCCUOHATIBHOMN eI TETLHOCTH.

COCTaBa KOMIIETEHIIMA JUJIA

IOoOATrOTOBKH K

Kon CocraBisomne pe3yabTaToB 0CBOCHHSA (IeCKPUNTOPHI
KommnereHnn| HaumMeHoBaHHe KOMIIETEHIIUU KOMIIETeH M)
1117 Kopn HaunmeHnoBaHnue
CriocoOHOCTB ¥ TOTOBHOCTH OTIK(Y)- Bnagets HaBBIKaMH pa3pabOTKH OCHOBHBIX ITPOIIECCOB
TEOPETHYECKH OOOCHOBBIBATH U 1B1 MOJy4EeHHUS TIEPCIEKTHBHBIX MATEPHUANIOB U
ONTUMH3UPOBATH IIPOU3BOJICTBO U3 HUX HOBBIX M3IEIUI
TEXHOJIOTHYECKHUE MTPOLECCHI OTIK(Y)- YMeTs 000CHOBaHHO BBIOMPATh OCHOBHBIE IPOLIECCHI
OIIK(Y)- | noiy4eHus NEpCHEKTUBHBIX V1 MIOJIyYEHUS NEPCIIEKTUBHBIX MATEPUATIOB U
1 MaTepHaJIOB U MPOU3BOACTBO U3 ) IIPOU3BOJICTBO U3 HUX HOBBIX M3JEIUI
HUX HOBBIX U3JIEIHUHA C YYETOM 3HaTh OCHOBHBIE TIPOIIECCHI TTIOTYICHUS
TOCIIeICTBUH JUIst 00IIECTBa, OIIK(Y)- | mepchneKTHUBHBIX MaTepHAaIOB U MPOU3BOACTBO U3 HUX
9KOHOMUKH U 3KOJIOTHU 1.31 HOBBIX M3/IETIMI C yYETOM ITOCIIENICTBUS JUIsl OOIIeCTBa,
9KOHOMMKH U 3KOJIOTHHU
CnocoOHOCTBIO U TOTOBHOCTBIO Brnanets ombiTOM pelieHus IPOM3BOACTBEHHBIX U/HIIH
WCIIONB30BaTh Ha MPAKTUKE OIIK(Y)- WCCIIeIOBATENIbCKUX 3ajau, HA OCHOBE
MHTErPUPOBAHHbBIE 3HAHUS 5.B1 (byHIaMeHTaNbHBIX 3HAaHUH B 001acTu
€CTECTBEHHOHAYIHBIX, OOIINX MaTepUANIOBECHHS U TEXHOJIOTUU MaTEPUAIIOB
npogeccruoHaIbHO- OIIK(Y)- YMeTh BBIIBUraTh U PEAIN30BbIBATh HA MPAKTUKE
OPUEHTUPYIOIINX U 5.¥1 HOBBIE BHICOKO3()()EKTUBHBIE TEXHOIOTHH
CeHUaNbHBIX AUCHUIUINH UTA YMeTh onpeaeniaTh ONTUMAaIbHBIA MeToA 00paboTKu
OIIK(Y)- | noHuMaHus NpobIeM pa3sBUTHs OIIK(Y)- MTOBEPXHOCTH WJIH JICTATH B IIETIOM, TIOAOHPAThH
5 MaTEepHATIOBENCHUS, YMCHHE 5.¥2 ONTHMAJIbHBIE PEXHUMBI TSI PAOOTHI B M3BECTHBIX
BBIJIBUTATh M PEaJIM30BhIBATh Ha YCIIOBHAX 3KCIUTyaTalnH
NPAKTHUKE HOBBIC 3HaTh eCTECTBEHHOHAYYHEIE, 00TIHe
BbICOK03((heKTHBHBIE OTIK(Y)- podecCHOHAFHO-OPUEHTUPYIOINE U CTICIHATbHBIC
5.31
TEXHOJIOTHH JIUCHIUIUIMHBI
OTIK(Y)- 3HaTh COBPEMEHHDIE BLICOKOTEXHONOTHYHBIE METO/BI
531 00paboTku eTanen 1 ux MOBEPXHOCTH, 2 TakKe
METOIbl HAHECCHHU S TTOKPBITHH
CriocoOHOCT ¥ TOTOBHOCTh OTIK(Y)- Braners HaBbIKaMM MOMCKA MTATEHTOB, JIMIEH3UH U
BECTH MATEHTHBIH ITOHCK 110 7Bl 3aIUTHl ABTOPCKUX IPaB IPHU MPOBEICHUN
TeMaTHKe UCCIIeIOBaHUH, MHHOBAIIMOHHBIX Pa3paboToK
OTTK(Y)- 0pOpPMIIATH MaTepHAIIBI TS OIIK(Y)- YMeTbh IPOBOJAUTH NATEHTHBIE UCCIIEN0BAHUSA U
7 [IOJTyYEHHs [TaTEHTOB, 7.¥1 COCTaBIIATh OTYET 10 HUM
AHATHIUpOBATL, 3HaTh METObI IPOBEACHUS MATEHTHBIX HCCIIEI0BAHUM
CHCTeMaTH3UpOBaTh 1 00001aTh OIIK(Y)- N
HH(OPMAIIITO B3 TIOBATEHEX 73] kaK OCHOBY /UL IPUHATHA CTPATErMECKUX PEIICHHUH B
KOMITEIOTEPHEIX ceTell HMHHOBAIIOHHOH NI TETbHOCTH
CnocoOHOCTh U TOTOBHOCTD Bnanets HaBbIKaMM MOATOTOBKU U NIPEJCTABICHHS
00pabaTbIBaTh pe3ynabTaThI OIIK(Y)- MOJTYYEHHBIX Pe3yJIbTaTOB HAYYHO-HUCCIIEA0BATENbCKON
HayYHO-HCCIIEIOBATENILCKOM 8.B1 JIESITETIHHOCTH Ha BEICOKOM YPOBHE U C yUETOM
paboThl, 0POPMIISATH HAYHHO- coOII0/ICHHsI aBTOPCKHUX IPaB
TEXHUYECKHE OTYETHl, TOTOBUTH YMeTh NpeCcTaBisITh NOTYICHHBIE PE3yIbTaThI
OIIK(VY)- | k myOyiuKanuy Hay4HbIE CTATbU OIIK(Y)- Hay4HO-UCCIIEI0BATENBCKON JEATEILHOCTH Ha
8 U TOKJIaJbI 8.V1 BBICOKOM YPOBHE U C yIETOM COOJIOIEHHUS aBTOPCKUX
paB
3HaTh COBpEMEHHBIE anMapaTHBIE W IPOTPaMMHBIE
OIIK(Y)- CpElCTBa IPE3CHTALUHU AJIs COIIPOBOXKACHUS
8.31 pe3yIbTaTOB HAyYHO-UCCIIEI0BATENbCKON
JIESITEJIFHOCTH C y4ETOM COOJIIOJICHHS] aBTOPCKHX MPaB
Cnoco6HoCTh BEIOMpATh Brnaners HaBbIKaM¥ 110100pa MaTepHaIoB,
OTIK(Y)- npuOOpPBI, TATYNKU U OTK(Y)- 000pyIOBaHUSI U CPEICTB U3MEPEHHS B COOTBETCTBUH C
10 00opyioBaHue A5l IPOBEACHUS 10.B1 3aJauaMy IPOrpaMMBbl UCCIIE0BaHNUs; HABBIKAMHU
SKCHEPUMEHTOB U PErHCTPALUU 5 PeKTUBHON U Oe30NaCHON SKCILTyaTaLUH
UX Pe3yNbTaToOB HCTIONIE3YEMOT0 000PYAOBaHU




Kon Cocrapasioniyge pe3yJbTaTOB 0CBOEHHS (1eCKPUNTOPLI
KoMmereHn] HamveHoBaHMe KOMIIETEHIHA KOMTIIETEHIN )
111 Kog HaunmenoBanme
OTIK(Y) YMers BEIOHpaTh 000pyI0BaHHE U CPENICTBA
10.V1 N3MEpEHNs, aKTyaJIbHbIe B COOTBETCTBHH C 33/1a4aMH
' POrpaMMBbl UCCIIEJOBAHHMS
3HATh IPUHIINI ICHCTBYSI, OCHOBHBIC XapaKTCPUCTHKH,
OIIK(Y)- | obmactu npumeHeHwus, npaBuia 3GHeKTHBHON 1
10.31 0e301acHOil FKCIUTyaTally UCIIOIb3YeMOT0
00opyaoBaHuUs
BrameTs HaBBIKaMH HOBEWUIIIMX METOJIOB MCCIICTOBAHHS
1 pyHAaMEHTaJIbHBIX 3HAHWIT; BEIpaOaTHIBATh HOBBIE
TEOPETHYIECCKHE TIOIXOIBI M TIPUHIIMIIBI AM3aifHa
[MK(Y)-2.B1 | KOMITO3UIIMOHHBIX MaTEPHAJIOB C 3aJaHHBIMHI
CriocoOHOCTB CTaBUTh U PEUIaTh N .
CBOMCTBaMH, BKITFOYasi IOJXO.IBI TOPOIITKOBOI
WHHOBAIMOHHBIC 3a/1a9H,
. METaJUTypTHH, B penIaTh GyHIaMeHTAIbHBIC 3a1a9H B
CBsI3aHHBIE C Pa3pabOTKON
00J1aCTH COBPEMEHHOT0 MaTepUaIOBEACHHS.
METOJIOB M TEXHHYECKUX
YMeTh pa3padaThiBaTh, OPraHU30BBIBATH U YIIPABIIATH
CPE/CTB, TOBBIIIAIOIINX
TEXHOJIOTUUECKHMHU MPOIIECCAMU U3TOTOBJICHHS
3(h(HEeKTUBHOCTD SKCIUTyaTaIllUH U . .
00BEMHBIX MaTepuraioB, MIOKPBITUN U U3CIIUN,
MK(Y)-2 | npoekTupoBaHUs MaTepHUAIIOB C
BKJItOYasd OpraHUu3allMOHHBIC MCPOIIPUATHUS B o0JacTu
WCIIOJIb30BaHUEM TITyOOKHUX [K(Y)-2.Y1
peanu3alyy 3arIaHupOBaHHbBIX HAyYHO-
(yHIaMEHTaIbHBIX U
N HCCIIEIOBATEIHCKUX paOOT U KOHTPOJIb 32
CHETHANBEHBIX 3HAHUH,
cOOJFO/ICHIEM TEXHHUKH O€30TIaCHOCTH U perilaMeHTa
AHATUTHYECKUX METOJIOB U
N BBITIOJTHEHHS PadoT
CIIO’KHBIX MOJICIICH B YCIIOBHUAX
3HaTh METOIBI MOJCITUPOBAHHS MATCPHATIOB U
HEOIPeeICHHOCTH N
KOHCTPYHUPOBAHHS U3ICIHHA, BKIFOYAs
[K(VY)-2.31 | TeXHOIOTHYECKUE MPUEMBI U METOJIBI H3TOTOBJICHIUS
Pa3IMIHBIX THIIOB MaTEPUANIOB, TIOKPBITAN W U3EITNI
Ha UX OCHOBE

2. Ilnanupyemble pe3yJbTaThbl 00yUeHHUs 0 TUCHUIIHHBI (MOIYJII0)

ITocne yCIeurHoro OCBOCHUA AUCHUIIIIMHBL 6y,Z[YT C(i)OpMI/IpOBaHBI PE3yIbTAaThI O6y‘16HI/I$IZ

IL1anupyemble pe3yJibTaThl 00y4eHuUs 110 UCHHUILIHHE Komnerenuust
Kon HaumeHnoBanue

PJ-1 YMeTh mpoBOAUTE OTOOP M MOATOTOBKY Ipod misi mccienoBannii u | OIIK(VY)-1, OIIK(Y)-5, OIIK(Y)-7,
aHaJM3a MaTePUAJIOB C IPUMEHEHHEM (PH3UKO-XHMHUIECKAX METOIOB OIIK(Y)-8, OITK(Y)-10, ITK(Y)-2
PJI-2 YMeTh paboTaTh Ha COBPEMEHHOM aHATUTHIECKOM 000pyIOBaHUU OIIK(Y)-1, OITIK(Y)-5, OIIK(VY)-8,

OIIK(Y)-10, TTK(Y)-2
PJI -3 [IpoBOIUTH HCCIIEIOBAHUS COCTABA M CBOMCTB Matepuaios, B ToMm yucie OIIK(Y)-1, OIIK(Y)-5, OIIK(Y)-8,

KOMITIEKCHBIX OIIK(Y)-10, TIK(Y)-2

3. CTpyKTYypa U cojiep:KaHue JUCHUTLIHHBI
OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH

Moayab 1. MUKpPOCKONUYECKHE METOAbLI AHAJN32 MATePHAJIOB

Pazjenbl AMCHUNIMHBI DopMupyeMblii Buabl yueOHOi 1eATeIbHOCTH Oobem
pe3yJbTaT 00y4eHHus BpeMeHH, 4.
Mo TUCIUILJINHE

Pazgen 1. BzaumoselicTBie 31€KTPOHHOTO PI-3 [IpakTHyeckue 3aHATUS 15

My4Ka C BEIIECTBOM CamocrostensHas pabota 9

Pa3znen 2. JlerekTOpbl BTOPUYHBIX CUTHAJIOB PI-3 [IpakTHyeckue 3aHATUS 15
CamocrostensHas pabota 7

Pa3gen 3. Cxanupyromnias MUKPOCKOTIHS P/ -3 IIpakTuueckue 3aHsITHs 2
CamocrostensHas pabota 16

Pa3znea 4. [IpocBeunBarolas 31€KTpOHHA PI-3 [IpakTHyeckue 3aHATUS 4

J(pakIMOHHAs MUKPOCKOTIHSL. CamocrostensHas pabota 31




MoayvJas 2. II1eHKH ¥ HOKPBLITHSA: HCCJAeI0BAHUE COCTABA H CBOWCTB

Pa3nenbl IMCHUILIMHBI DopMupyeMblii Buabl yueOHOi 1eATeIbHOCTH 0Oo0beMm
pe3yabTaT 00y YeHHsI BpeMeHH, 4.
Mo JTUCHMILINHE
Pa3gen 1. OcHOBBI METO/Ia H3MEPEHHUS PJI -3 [IpakTryeckue 3aHATHS 0,5
TOJIIMHBI TOKPBITUI C TIOMOIBIO YCTAaHOBKH CamocrosrenpHas padboTa 5
CALOTEST
Pa3nen 2. OCHOBBI METOIa H3MEPCHHUS P/ -3 IIpakTueckue 3aHsATUSA 2
HaHOTBEPJIOCTHU ITOBEPXHOCTH MaTEPHAIIOB C CamocrostensHas padbota 10
MIOMOIIBI0 HAHOUHICHTUPOBAHUS
Pa3gen 3. OmpenencHue aAre3MOHHON P/ -3 IIpakTueckue 3aHsATUSA 1
MPOYHOCTH MOKpBITHH Ha ycTraHoBke MICRO- CamocrostensHas padborta 4
SCRATCH TESTER
Paznen 4. VccrnenoBanue Mmophonoruu PI-3 [IpakTHyeckue 3aHATUS 15
MOBEPXHOCTH TUICHOK M MaTepUalioB CamocrositenpHas pabota 12
Pasnen 5. UccnenoBanume HM3HOCOCTOHKOCTH PI-3 IIpakTuueckue 3aHsATUL 2
MOKPBITUH (TPHOOJIOTUUECKIE UCTTBITAHNUS) CamocrositenpHas pabota 10
Pa3nex 6. [ToaroroBka o0pasIoB s P/ -3 IIpakTuueckue 3aHATH 1
HCCIIeTOBaHUS (PU3NKO-MEXaHUIECKUX CBOMCTB CamocrostensHas padbota 5
MaTepHAaJIOB
Pasnea 7. OcHOBBI MeTOAA 3MEKTPOHHOU OXD - PJI -3 IIpakTuueckue 3aHATH 1
CHEKTPOMETPHHU

4. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 00ecnieyeHue TUCIHILIMHBI

4.1. Yue0HO-MeTOAHYECKOE O0ecreueHue

OcHoBHas Jurepartypa K MO}]yJ’IIO 1 «Mmcpoclconnqecxne METO/AbI aHAJ/IN3a MaTEPHUAJIOB»

1. PactpoBas 31eKTpOHHAsE MUKPOCKOIIUS [Tl HAHOTEXHOIOTUi. MeTob!l U TpUMeHEeHHe: COOPHUK
HAyYHBIX TpyJ0B / mepeBo ¢ anrauiickoro C. A. MBanosa, K. 1. Jlomkuna. - 3-e u3z. - Mocksa:
JlabopaTopus 3Hanwmii, 2017. - 607 c. - ISBN 978-5-00101-478-2. - Tekcr : anexTpoHHbli // JIanb
. 3JIeKTpoHHO-OMOaMoTeuHast cuctema. — URL: https://e.lanbook.com/book/94144 - Pexum
JOCTYyMa: JUIsl aBTOPHU3. OJIb30BaTeNEH.

2. Kurammaa O. M. AHanu3 CTpyKTypbl MaTepuaia METOJaMH MPOCBEYMBAIOMICH AIEKTPOHHON
MHUKPOCKONUHU: MeTondeckue ykazanus / O. M. Xuranuna, K. O. bazaneesa. - Mocksa : MI'TY
um. H.D. Baymana, 2017. - 36 c. - ISBN 978-5-7038-4785-5. - Tekcr: anexTpoHHbli // JIaHb:
AJIEKTpOHHO-OMOmoTeynass cucrema. - URL: https://e.lanbook.com/book/103416 - Pexum
JIOCTyMa: JUIsl aBTOPU3. MOJIb30BaTENEH.

3. CkanHupyromas »JIEKTPOHHasT MHUKPOCKONHS M PEHTTeHOCHEKTPalbHbI MHKpOaHAIU3 B
IpUMepax MPaKTHYECKOro MpuMeHeHus: yueOHoe rmocobue / M.M. Kpumran u np. Mocksa:
Texnocdepa, 20009. - 208 C. Cxema JIOCTyTaA:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C239182

OcHoBHass JurTeparypa Kk Moaynw 2 «IllleHKHM M TNOKPBITHSA: HMCCIEJ0BAHHME COCTaBa H
CBOMCTB»

1. Ilenkun, H. C. OcHoBbl Tpubonoruu u tpubotexHuku: yuebnoe nocooue / H. C. Ilenkun, A. H.
[Tenxun, B. M. Cepbun. — 2-e u3n. — Mocka: MammurocTpoenue, 2012. — 208 c. — ISBN 978-
5-94275-583-6. — Tekct: anekTpoHHBIHN // JlaHb: 31eKTpoHHO-OnbIoTeunas cucrema. — URL:
https://e.lanbook.com/book/63220 — Pexxum gocTyma: s aBTOpHU3. MOJIb30BaTENEH.

2. T'onosuH, FO. M. HanouneHTHpOBaHKE U €r0 BO3MOXKHOCTH: yueOHoe nocobue / FO. U. I'onoBuH.
— MockBa: MammaOocTpoenue, 2009. — 312 c. — ISBN 978-5-94275-476-1. — Tekcr:
AIIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-OUOINOTEYHAS cucTtema. — URL:
https://e.lanbook.com/book/730 . — Pexwum gocTymna: st aBTOPHU3. MOJIB30BATEIICH.



https://e.lanbook.com/book/94144
https://e.lanbook.com/book/103416
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C239182
https://e.lanbook.com/book/63220
https://e.lanbook.com/book/730

3. bimakos, U. B. [TokpeiTis u moBepXHOCTHOE Mo uIIIpoBanne MatepuanoB: Kpurepun Beioopa
MOKPBITHH, UX CBOHCTBa: yuebHoe mocobue / WM. B. baunakos, B. C. YennokoB. — Mockaa:
MUCHUC, 2003. — 76 c¢. — Tekct: 3neKTpoHHbIN // JlaHb : 37eKTpOHHO-OUOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/117090 . — Pexxum goctyma: ajis aBTOPH3. MOJIb30BATEICH.

4. Antonenko, C. B. TexHoyorus TOHKUX IJIEHOK: yaeOHoe mocodue / C. B. AHTOHEeHKO. — MoCKBa:
HUAY MU®DU, 2008. — 104 c. — ISBN 978-5-7262-1036-0. — TexcT: snekTpoHHbIii // Jlans:
aJeKTpoHHO-OMbmmoreunas cucrema. — URL: https://e.lanbook.com/book/75918 . — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINECH.

5. ®enpamiteitn, E. D. ®opMupoBaHHWE CBOWCTB MOBEPXHOCTHOTO CJIOSI TOCJIE MEXaHUYECKOMH
ob6pabotku : moHorpadus / E. D. @enpamreitn. — Munck : HoBoe 3nanue, 2015. — 310 c. —
ISBN 978-5-94735-168-2. — TekcT : anexTpoHHbIH // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/64765 . — Pexwum fgocTyma: Jijist aBTOPHU3. TOJIb30BATEIICH.

4.2. UndopManoHHOE M IPOrpaMMHOe o0ecrniedeHne

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u np. obpa3oBarenbHble 1 OMOIMOTEUHbIE
pecypchl):

1. Caiit npousBoauTenss 0oOOpyHOBaHMsS Uil TEpMHUYECKOro aHanmsza http://www.netzsch-
thermal-analysis.com/ru/produkty-reshenija/termogravometrija-differencialnaja-
skanirujushchaja-kalorimetrija.htmil
Caiit npousBoauTENs 000PYAOBAHHUS JIJIsl TEPMHUUECKOTO aHaM3a WWW.intertech-corp.ru
Caiit )xypHana 3aBojckas naboparopus http://www.zldm.ru/.

Caiit xxypnana Journal of Thermal Analysis and Calorimetry

DnekTpoHHO-0MOIMoTeuHas cucrema «Jlanpy — https://e.lanbook.com/
DekTpoHHO-0MOMoTeuHast cuctema «ZNANIUM.COM» - https://new.znanium.com/
DnekTpoHHO-0MOMoTeuHas cucrema «HOpait - https://urait.ru/
DeKTPOHHO-OMOIMOTeUHASI cucTema «KoHCynbTaHT CTyIEHTa»
http://www.studentlibrary.ru/

NGO~ WN

[Ipodeccuonanpubie 0a3bl JaHHBIX U HH)OPMAITIOHHO-CIPABOYHBIE CHCTEMBI JIOCTYITHBI 110
ceouike: https://www.lib.tpu.ru/html/irs-and-pdb

JInneH3snoHHoe mporpamMmmHoe obecriedeHue (B coorsercTBuu ¢ IlepeuHemM JIMIEH3HOHHOTO
nporpaMmmMHoro odecriedenns TIIY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings;
Document Foundation LibreOffice; Google Chrome; Microsoft Office 2007 Standard Russian
Academic; Mozilla Firefox ESR; Oracle VirtualBox; ownCloud Desktop Client; Tracker Software
PDF-XChange Viewer; WinDjView; Zoom Zoom
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http://www.springerlink.com/content/1388-6150/
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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/



