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1.  Hexau, 3axa4u U IVIAHUPYEMble Pe3yJbTaThl 00y4eHHs 10 JUCHUIINHE

[{enbro ocBOCHMS TUCIUTUIAHEI «IlepcrieKTHBHBIC MaTepUAIIbI U TEXHOJIOTHH B

BBICOKOTEXHOJIOTUYHOM  TPOU3BOJICTBE»  sBIsACTCA  (opMHpoBaHME Y  CTyIEHTa
OOIIEMH)KEHEPHBIX 3HAHWM 110 BBIOOPY M TPUMEHCHHMIO TEPCIICEKTUBHBIX MAaTEpPUAIOB B
MIPOM3BOJICTBEHHO- TEXHOJOTUYECKOMN JIEATEILHOCTH, TTO3HAHUE MPUPO/IbI M CBOMCTB MAaTEpUAJIOB, a
TAaKKE METOJOB WX PAIHOHAIBHOTO, OKOJOTUYHOTO © 0O€30MacHOr0 HCIIOJIb30BAHHUS B
MAaIIMHOCTPOCHHH.

3amaueit 0OCBOCHHSI TUCHUTUIMHBI «IIepcrieKTUBHBIE MaTEpHaIbl M TEXHOJIOTHH B

BBICOKOTEXHOJIOTUYHOM TIPOU3BOJICTBEY SIBIISICTCS:

- U3YYCHHE OCHOBHBIX TIOHSATHI, TEPMUHOB U OIPEICICHHIA B 00JIACTH TIEPCIIEKTUBHBIX

MaTepHaJioB;

- 03HAKOMJICHHE C OCHOBHBIMH KJIACCAMM MEPCIIEKTUBHBIX MaTEPHUAJIOB;

- UI3YYHTH COCTAB, CTPYKTYPY U CBOWCTBA MEPCIIEKTUBHBIX MAaTEPHATIOB Pa3IMYHBIX KJIACCOB;

- U3YYHUTh OCHOBHBIC CBSI3M MEKIY CTPOCHHEM MaTePHUAJIOB U UX CBOMCTBAMU;

- OCBOCHUE BUIOB PA3yIPOUHSAIONICH U yIpoUHstoeld o0paboTKu (OTKUT, HOpMaTu3alus,

3aKalika, OTIIYCK, H JIp.);

- HAyYUTh CTYACHTOB IIPABUIILHO BBIOUPATh MaTepuai, Ha3HaYaTh €ro 0OpabOTKY C LIEBI0

MOJTyYCHUS 3aIaHHON CTPYKTYPHI U CBOMCTB, 00SCTICUNBAIOIINI HEOOXOTUMBIM KOMILIIEKCOM

CITY’)KEOHBIX U 3CTETUICCKUX CBOMCTB.

OO0yuenwne no quctumuinHe «[lepcreKTHBHBIC MaTepUANBI U TEXHOJIOTHH B

BBICOKOTEXHOJIOTHYHOM ITPOM3BOJICTBEY HAMPABJICHO HA (GOpMHUpPOBAHUE Y 0OYJAIOIINXCS

cnenyromux komnereHuuid B cootBeTcTBur ¢ ®I'OC 27.04.02 «YnpaBneHue Ka4eCTBOMY,

yTBEpAKAEHHBIM NprukazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Ko m HanMeHoOBaHHe KOMIIETEHIIN I NHaukaTopbl 10CTHKEHHS
KOMIIETEHIIMH
[1K-2. CniocobeH ocyIiecTBIsATh BEIOOD HIIK-2.1 3HaeT: MeTalUINYECKUE U
MaTepHaIOB U TEXHOJIOTUYECKHUX MPOIECCOB HEMETaJUTMUYECKUE KOHCTPYKIIMOHHBIE U
JUTSl TIOJTYY€HHUSI 33JaHHOTO KOMIUIEKCa MHCTPYMEHTAJIbHBIE MaTEPHAJIbI, NX
CBOICTB. CBOICTBa, CIOCOOBI YIIPOUHEHUS,

TE€XHOJIOTUYECKHE BO3MOXKHOCTH
TEPMHUUECKON 00pabOTKH, METOBI
IIPOBEJEHUS CTPYKTYPHOIO aHAIIN3a U
OTpeieNIeHNs SKCIITyaTalluOHHBIX CBOWCTB
JieTajiell 1 THCTPYMEHTOB

NIIK-2.2 YMmeer: BbIOMpATh MaTepuaibl AJs
Jietajei MaliH, NpuOOpOB U HHCTPYMEHTOB,
BU/J TEpPMUYECKON 00pabOTKU, IPOBOAUTH
CTPYKTYPHBIN aHAJIU3 U U3MEPEHUs
MOKa3aTeliei, XapakKTEPU3YIOLIUX
AKCIUTYyaTal[MOHHBIE CBOMCTBA JAETaleH U
MHCTPYMEHTOB, YCTAHABIMBATh PUUUHBI UX
OTKJIOHEHHS OT 3aJJaHHBIX I1apaMeTPOB;
WIIK-2.3 MmeeT HaBBIKU: BEIOOpA
MaTepUasoB JUIsl pa3TUYHbIX U3/IEIHH, BUJ
TEPMUYECKON 00pabOTKH, TPOBEIECHUS
CTPYKTYpPHOTO aHaJN3a, U3MEPEHHS
[I0Ka3aTesel, XapakTepU3yIoInX
AKCIUTYyaTal[MOHHBIE CBOMCTBA JAETaleH U
MHCTPYMEHTOB, YyCTaHABIMBATh MPUUUHBI KX
OTKJIOHEHHS OT 3aJJaHHBIX NTapaMeTPOB

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl



JlMcuuIuIMHA OTHOCHUTCS K OJIOKY (haKyJIbTaTUBHBIX AUCIUILIMH.

JlvcuuIuinHa B3aMMOCBsI3aHa JIOTHYECKH U COJIePKaTEeIbHO-METOAUYECKH CO CIEAYIOIIUMU
qucuurmuHamMu U npaktukamu OOIT:

B o6s3aTenbHol yactu (b 1.1):

- TexHOoJI0THsI M OpraHK3aLUs BBICOKOTEXHOJOTMYHOTO IIPOU3BO/ICTBA.

B wactu, popmupyemoii yuacTHukamu oopazoBarenbHbIX oTHomeHui (b1.2):

- MeTozbl OLIEHKH TEXHOJIOIMUYECKOI0 YPOBHS M KayecTBa MPOIYKIMU B BBICOKOTEXHOJIOTUYHOM
IIPOU3BOJICTBE;

3. CTpyKTypa M cofepKaHue TUCIUINIHHbI

OO11ast Tpy10eMKOCTh TUCIIUIUTMHBI COCTABIISACT 2 3aueTHBIX(¢) enuHuI(bl) (72 yacos).
Nzyuaercs Ha 1 cemecTtpe 00yueHus. @opMa MPOMEKYTOUHON aTTECTAIIUH - 3a4eT.

3.1  Bwuabl yueOHoii paGboThI M TPY10€MKOCTh

3.1.1. Baounas hopma oOyueHHS

Ne 8 KosnuecTBo CemecTpbl
Bup yueOHoii padoTnbl
n/n 4acoB 1 cemecTp
1 | AyauTopHbie 3aHATHSA 36 36
B Tom umce:
1.1 | Jlexkuuu 24 24
1.2 | CemuHapckue/mpakTHUECKUE 3aHATHS 12 12
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeibHAs1 padoTa 36 36
B Tom uucie:
2.1 | IloaroroBka u 3amuTa 1a00paTOPHBIX 0 0
pabot
2.2 | CaMOCTOSITENbHOE U3yUICHHUE 36 36
3 | IpomexyTOoUHasi aTTECTALUS
3auet/aud.3auer/sK3aMeH 3a4eT
Hroro 72 72

3.2 TemaTuuyeckuii NJaH H3yYeHUN TUCHUTLTHHBI
(mo popmam 00ydeHus)
TemaTuyeckuii miaH pazMeniéH B npuwiokeHuu 1 k paboueit mporpamme.

3.3 Conep:xaHue TMCHHMIIMHBI

Bsenenue

Pone maTepuanoB B TexHHMYECKOM mporpecce. Posib MaTepranoB B COBPEMEHHOW TEXHUKE.
Kputepun oueHku u BbIOOpa MaTepuanoB. PabGoOThl OTEYECTBEHHBIX U COBPEMEHHBIX YYEHBIX B
obnactu MarepuanoBenenus. Knaccubukarus matepuanoB. OKugaeMble TOCIEICTBUAS OCBOCHUS
HaHOMAaTEpHUAaJIOB.

Tema 1. dusznko-MexaHUUECKHe CBOMCTBAa MaTepraoB. CTpOCHHE MaTEPHAJIOB.

Tunel cBsi3eld B TBepAbIX Tenax. MeTaNIMUeCKWil TUIl CBA3U. ATOMHO-KPUCTAJUIMYECKOE
CTPOGHHE METAUIOB. THIBl KPUCTALINYECKUX PEHIETOK, WX XapaKTEPUCTHKU (IMapamerp,
KOOPJAMHAIIMOHHOE YHUCJO, IJIOTHOCTh YNAKOBKH), H30TPOIHS, AHU3OTPONUS, KBA3MH3OTPOIUS.
Toueunble, JAMHEWHbIE W TOBEPXHOCTHBIE NE€(EKTHI, CTPOCHHUE DPEAJbHBIX METAJJIOB U CIUJIaBOB




(BakaHcUU, TUCIOKALMH, OJOKM MO3aMKH, TPAHHUIIBI 3epHa). TeopeTndeckas U peajibHasi IPOYHOCTh
METAJUIOB, BIUAHUE JeeKkToB. [1yTu noBelIeHNns NPOYHOCTH MeTa/uI0B. KpHucTaniu3anus MeTauioB
NEepBUYHA M BTOpPUYHAsA. TepMoaMHAMHUYECKHEe OCHOBBI (ha3oBBIX mpeBpamieHuii. Kpusbie
OXJIaXIEHUs, CTEIIEHb NEePEOXTaKACHUS, (GaKTOPbI, BIUAIOLINE HA IPOLIECC KPUCTANIN3AIMH, CBA3b
MEXKJy CTEIEHBIO IEPEOXJIAXKIACHUSA, YUCIOM LEHTPOB KPUCTALIM3ALMM U CKOPOCTBK pOCTa
KpuctauioB. BennuuHa 3epHa. MoauduuupoBanue okuakoro Meramia.  Ilomumopdusie
[IPEBPALLEHUS.

Tewma 2. Teopus cIiIaBoB.

[Tonsarus o ciaBax. OnpezaeneHne TEPMUHOB: CILIaB, CCTeMa, KOMIIOHEHT, ¢a3a. Teepable
pacTBOpBI, MEXaHUYECKHE CMECH, XUMUYECKHE coequHEeHMs. JJuarpammel cocTosiHusl. CBA3b MEXIY
CTPYKTYpOM CIUIaBa, ONpEAEIIeMON IO AMAarpamMMe COCTOSHUS M CBOMCTBaM cCIulaBa. JlmarpamMma
COCTOSIHUS JKEJI€30-LIEMEHTUT. XapaKTEPUCTUKU KOMIIOHEHTOB. CTpPYKTYpHBIE COCTAaBISIOLIUE U
¢da3zpl Ha auarpamme Kene30-LUeMEeHTUT. CyIIHOCTh 3BTEKTUYECKOIO U 3BTEKTOMJIHOIO
npeBpauieHuil. [lpuMeHeHue mnpaBuiia KOHLEHTpalMil U IpaBuwia (a3 Ha JAuarpaMMe >Keje30-
LIEMEHTUT.

Tema 3. Teopust Tepmuyeckoil 00pabOTKH.

Buasl tepmuueckoii o0pabotku craneid. IlpeBpamienust npu HarpeBe ctayiiv. PocTt 3epHa
ayCTEHUTa, HAaCJIEICTBEHHOE U IEHCTBUTENBHOE 3€pHO B cTaiu. [leperpes u nepexor. IIpespammenne
ayCTEHUTA IIpU HENPEPBIBHOM OXJAXACHUHU. JluarpaMma HW30TEPMUYECKOIO IIPEBPALLICHUS
aycreHurta. llepnutHoe mnpeBpaiieHue. MapTeHCUTHOE MpEeBpallleHHe M €ro OCOOCHHOCTH.
[IpeBparienue npu OTIyCKe, CTPYKTYpa U CBOMCTBA CTaIM MpuU OoTIycke. OTInycKHas Xpynkocts | u
II pona. IIpokanuBaeMoCTh U 3aKaJIMBAEMOCTb CTaJIM, (PaKTOPBI BIMSIOIINE HA MPOKATUBAEMOCTH!
BJIUSIHUE JIETUPYIOLIUX JJIEMEHTOB, pa3Mepa 3€pHa ayCTEHWUTa, HEPacTBOPUMBIX KapOUAOB U
BKJIIOUEHUI. MeToauKa onpeeeHust KpUTUYECKOT0 JUaMeTpa o JuarpaMmme NpoKaJIuBaeMOCTH.

Tema 4. MeTaibl 1 METAJUIMYECKUE CIUIABBL.

CoBpeMeHHbIE MeTaJuIMueckue cIuiaBbl. OCOOEHHOCTH M XapaKTEPUCTUKH COBPEMEHHBIX
METAJIJIOB U METAJUNIMYECKUX CIUIaBoB. [IpuMeHeHHe MX B MalIMHOCTPOE€HHUU. KOHCTPYKIIMOHHBIE
Marepuaibl U UX CBOWCTBA. YIVIEPOAMUCTBIE CTalH. JlermpoBaHHble cTanu. MeTauibl U CIUIaBBI C
0coObIMH CBOWCTBaMM BpIcokonpouHble cTaiu. MapTeHCHUTHO-CTaperoliie KOHCTPYKLMOHHBIE
CTalld, MX COCTaB, peXHUMbl 00pabOoTkM M oOmactu mnpumeHeHusa. CruiaBel ¢ 0CO0O BBICOKOM
M3HOCOCTOMKOCTBIO, COCTaB, MapKUpPOBKa, TepMuyeckas oOpaboTka M 00JacTé NPUMEHEHUS.
HepxaBerompe XpOMHCTBIE M XPOMOHMKEJEBBIE CTalld, COCTaB, MApPKUPOBKA, TEpMHUYECKas
o0paboTka u o01actu npuMeHeHus. XKaponpouHsle cTanu U criiaBbl. OCOOEHHOCTH MOBEICHUS CTaIH
IpU Harpy3kax B o00JacTH BBICOKMX TeMIepaTyp, MNpeAes AIUTEIbHONM NPOYHOCTH, Mpeen
noj3yyecTd. THIOBBIE CIUIaBBL, COCTaB, CTPYKTypa, TepMOoOpabOTKa, CBOWCTBA M 00JacTH
npuMmeHeHus. CmuaBpl € 3aJaHHBIMH  (U3MYECKMMM  CBOWCTBaMU. MarHutomsrkue H
MarHuTOTBepAble cIUlaBbl. CBEpXNPOBOJHUKU. THUTaHOBBIE CIUIABBI, COCTaB, MAapKUPOBKa,
TepMHuueckas 00paboTka u obnactu npuMeHeHus. Marepuaisl ¢ 3¢ dextom namsatu Gopmsl (D11D).
Huxkenun Tutan: cCBOMCTBa, cTpoeHHE, TpuMeHeHue. OCHOBHBIE CITIOCOObI BBIPAIIMBAHUS KPUCTAIUIOB
13 ra3oBoil (pas3bl, U3 pacTBOpA, U3 paciyiaBa. MeToibl, UCIOJIb3yeMbI€ B TPOU3BOJICTBE KPUCTAILIOB.
OKcrepuMeHTanbHO Halmonaemble GopMbl pocTa. JleHAPUTHBIN, SYEUCTHIH U CKEJNETHBIH poCT
KpuctaiaoB. Mopdonoruueckne 0cOOEHHOCTH KPUCTAIIIIOB, BBIPAIICHHBIX U3 paciuiaBa. [ledekTsl B
KpHUCTaJlaX, BhIpalllMBaeMbIX W3 paciuiaBa. Meronsl bpumxmena — Ctokbakepa, HYoxpanbckoro.
Poct n npumeHeHne HUTEBUIHBIX KpUCTAIIIOB. HOBBIE TOKOIEHUS! CHHTETUYECKUX KPUCTAILIOB.

Tema 5. KoMno3uimoHHbsie MaTepyasbl.

Hcnonp30BaHne KOMIIO3UIIMOHHBIX MaTEPUATIOB KaK 3aMEHUTENEH TPAIULIMOHHBIX METAJIIIOB.
Krnaccudukanus KoMno3uuoHHBIX MaTepuaioB. Pacnipeaenenue HanpsbKeHUH MeXay MaTpULIed U
HanosHuTesneM. Cxembl apmupoBaHus. Kputudeckass anuHa BosiokHa. OCHOBBI pacueTa CBOMCTB
KOMIO3UIIMOHHBIX MaTepraioB. KoOMIO3UTHI ¢ MeTAINIMUECKON MaTpuliel. JlucrepcHOynpOYHEHHBIE
KOMIIO3UILIMOHHBIE MaTepUalbl, OCOOCHHOCTH MEXaHM3Ma YIpOuHeHHs. J(ucrepcHOyNmpoOYHEHHBIE
KOMITO3UTBI HA OCHOBE QJIFOMHMHHMS, HUKEISA U APYTUX METAUIOB. BOJOKHHUCTBIE KOMIIO3UIIUOHHBIE



MaTepuaiabl Ha QJIIOMMHMEBOW M HHUKeNeBOM Marpuiax. KoMIo3uTel ¢ HampaBieHHOU
KpUcTajuim3anue  3BTeKTUK. IlopomikoBble  KOMIO3MLIMOHHBIE — Marepuaibl  (KEpMEThI)
aHTU(QPUKIMOHHOTO M (PUKIMOHHOTO HazHaueHus. PunbTpel. Kommosutel ¢ momumepHOU
Mmatpunei. IloaumepHas MaTpuia KOMIIO3MLMOHHBIX MarepuanoB. deHoiapopmabaeruiHas,
SNOKCU/HAs U KpPEMHUHOpraHWYyecKas MaTpulla KOMIIO3MLMOHHBIX MarepuanoB. OcoOEHHOCTH
(GU3MKO- MEXaHMYECKOro TMOBeAeHUs mnoaumepoB. OpraHumdeckue, 3IEMEHTOOPraHUYECKHue U
HEOpPraHUYECKUE MOJIUMEPBl. BOJIOKHUCThIE KOMIIO3UIIMOHHBIE MaT€pHaJIbl HA TOJIMMEPHON MaTpuULe
(kapOOBOJIOKHUTBI, OOPOBOJIOKHHUTBI, OPraHOBOJIOKHUTHI). KOMMIO3MIIMOHHBIE MaTepuanbl Ha
IIOJINMEPHON MaTpulEe C IOPOLIKOBBIM HAIOJHUTENEM (Tuiactmacchl). Ponb  MOpPOIIKOBBIX
(TeXHMYECKHH Yriepoa W Ap.) U BOJOKHUCTBIX HamosiHuTeneil. KoMIo3uThl ¢ KepaMuuecKol u
CTEKJISIHHOW MaTpHULIEH.

Tema 6. Hanomarepuaisl.

OcHOBHBIE NOHATUS O HAaHOMAaTepuallaXx MCIOJIb3yeMOll TepMHUHONOrHU. OCHOBHBIE BUbBI
YIIAEPOJOCOAEPKAIIMX HAHOMATEPUAIOB. AJUIOTPOIIHBIE MOIU(HUKAIMH YyTIIepOoAa, CBOWCTBA H
CTPYKTYpPHBIE HECOBEPILIEHCTBA OJHON U3 TAKUX MOJU(HKaALMA — rpadeHa. MoJeKyIsipHOe CTpOeHHe
(byuIepeHoB, UX CBOICTBA B CpEl€ PAaCTBOPHUTENEH, ONTUYECKHE CBOIMCTBA, CTPOCHUE U CBOICTBA
¢bymiepeHonog00HbIX 00BEKTOB: OHMOHOB, SHIAPO3PaioB, Qymuieputsl, Qymiepuasl. CTpoeHue u
CTPYKTYpa HaHOTPYOOK, 1e(eKThl CTPOEHHsI HAHOTPYOOK, KallMJISIpHBIE sIBJICHUS, HAOII01aeMbIe B
HaHOTPYOKax, MEXaHU3MBbI COPOIIMH HAHOTPYOKAMH PAa3IMYHBIX BEIIECTB, a TAKXKE ITYTH MOBBIIICHHUS
copOLMOHHON crocoOHOCTH. ONTHYECKUE M 3JIEKTPUUECKUE CBOMCTBA YIJIEpOJHBIX HAHOTPYOOK,
II0JIYTIPOBOJIHUKOBBIE CBOMCTBA YIIIEPOIHBIX HAHOTPYOOK. MexaHHuecKne U MPOYHOCTHBIE CBOICTBA
YIJIEPOAHBIX HAHOTPYOOK, a TakKe CBOWMCTBA, CBSI3aHHBIE C IEKTPOHHOU smuccueil. CTpoeHue u
CBOMCTBA MMWIIOAOB, aCTPAJCHOB, HEYIJIEPOAHBIX HaHoMaTepuaiaoB. CTpyKTypa M CBOWCTBa
HaHOOOBEKTOB, 00JaJAOMIUX KBAHTOBBIMM CBOHCTBaAaMH. OCHOBHBIE METOJAbI IOJYYEHUs
HAaHOMATEPHAJIOB, TUIA3MEHHBIA MEeTO/, TeXHOIOTHYEeCKHi TIporiecc moydeHus gymuiepeHoB C60 u
C70. OcobeHHOCTH CHHTE3a 3HA03HJpajoB. [lomyuyeHre HAHOTPYOOK JIEKTPOAYTOBBIM METOJIOM.
[IpuMeHeHne HaHOMAaTEpPHUAIOB.

3.4 Temaruka ceMUHAPCKUX/NIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/mpakTHUECKHUE 3aHATHS

[Tpaktuyeckoe 3anarue NOol «MakpoaHanu3s crajiein».

[TpakTrueckoe 3ansTHE N02 « MHUKpOaHAINU3 CTaEH».

[Tpaktnyeckoe 3ansatue No3 «[IpokanuBaeMOCTb CTaIM».

[TpakTrueckoe 3ansTue No4 «3akanka 1 OTIYCK».

[Tpaktuyeckoe 3anatue N05 «KoMmo3umoHHbIe MaTepualibl Kak 3aMEHUTENN
TPaJULHOHHBIX METAJJIOB.

[TpakTrueckoe 3ansTHE N06 «OnTHYECKNE CBOWCTBA HAHOYACTHUI.

3.4.2. JJaBopaTopHbI€ 3aHATHA
JlabopaTopHble 3aHATHS OTCYTCTBYIOT

3.5 TemaTHKa KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/TIPOEKTHI OTCYTCTBYIOT

4, YuebHO-MeTOoAMYecKoe M HHPOPMAITMOHHOE o0ecTieueHne

4.1 HopmatuBHble 1okyMeHTbI 1 [OCThbI



4.2 OcHoBHas1 1uTEpPaTypa
1. MarepuanoBenenue. YueOHHK JUist CTY. BbICII. yueO. 3aBeaenuii / I'. M. Boixkos, B. M.
3yeB — M. : uznarennbctBo Akagemusi, 2011, 400 c.

4.3  JlonmoJiHUTEJbHAsN JUTEpaTypa

1. MarepuanioBenenue. YueOHuk uis By3oB / mox pepakuueii b. H. Apzamacosa, I'. T

Myxuna / Apzamacos b. H., Makaposa B. ., Myxuu I'. I'. u ap. — M. : u31aTeanCTBO
MI'TY um.

H. D. baymana, 2001, 648 c.

2. MammHoCcTpouTeIbHbIC MaTepHraibl. MeToauueckue ykaszanus / moj penaximeit ['. M.

Boakosa — MI'TY «MAMM», 2003.

3. Beibop criiaBoB. Metouueckoe mocodue / mox peaakmueii I'. M. Boakosa — M.: MI'TY

«MAMM», 2009.

4.00beMHbIe HaHOMaTepHaibl. YuedHnoe mocodue / I'. M. Boakos — M.: KHOPYC, 2011,

168 c.

44  DaekTpoHHbIE 00pa3oBaTebHbIE Pecypchl

[IpoBenenue 3aHATUH U aTTeCTAllUil BO3MOXKHO B JUCTAaHIIMOHHOM (hopMare ¢ MpUMEHEHUEM
CUCTEMbI AUCTaHLMOHHOro o0yuyeHus yHusepcuteta (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) mo BceM pazgenaM IporpaMmel:.
Ha3anue 0P

IMepcnextuBHubie | https://online.mospolytech.ru/course/view.php?id=13334
MaTrcpuajibl
TCXHOJOT'MH B

BBICOKOTCXHOJIOI'HYHOM

IIPOU3BOJICTBE

Pazpaborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE M HTOTOBBIE TECTHI.
[Topsanox npoBeaeHust pabOT B JUCTAHIIMOHHOM (hopMaTe yCTaHaBIMBAETCS OTAEIbHBIMU
pacropsKeHUIMHU NPOPEKTOPa Mo yueOHOM paboTe U/WiM LIEHTPOM Y4eOHO-METOANYECKON pabOoTHI.

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepHajbl B 3JEKTPOHHOM BHUJE,
MpEeCTaBICHHbIC Ha caliTe mospolytech.ru

Kaxnaprii cTygeHT obecriedeH HMHIUBUAYATbHBIM  HEOTPAHUYEHHBIM  JOCTYIIOM K
ANEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 2IeKTPOHHO-OMOIMOTECUHBIM
cucteMaM (JIEKTPOHHBIM OMOINOTEKAM )

45 JluneH3WOHHOe W  CBOOOJHO  pacHmpocTpaHsieMoe  IPOrpaMMHoOe
obecrneyenue

OtcyrcTByeT

4.6 CoBpemeHHbIe MpodeccHOHAIbHBIE 0a3bl JAHHBIX U MH(pOPMALMOHHbIE

CIIPaBOYHbIE CHCTEMBbI
Ilepeuennb pecypcoB cetu UHTEpHET, JOCTYNHBIX AJIs1 OCBOCHHUS TUCIHUILIMHBI:

Ne HaumenoBanue Ccbuika Ha pecypce HocrynHocTh

HNupopManHOHHO-CIIPAaBOYHbIE CHCTEMbI



https://online.mospolytech.ru/course/view.php?id=13334

Mnpopmanmontbie pecypest Cetu |y i, consultant.ru | Tocrymo
Koncynbrantl Intoc
DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JlocTymiHa B ceTH
Wutepuer 6e3
OrpaHUYEHUM

IPR Books https://www.iprbookshop | loctymHa B cetr

ru/ WuTepuer 6e3
OrpaHUYEHUM
IIpodeccnonanbHbie 0a3bI JAHHBIX

baza nanHbpIX HaydHOU http://www.elibrary.ru HocrymHo

AJIIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JJocrymHo

noJiTeMaTiIeckast peepaTuBHO-

oubmmorpadudeckas u

HAayYKOMETpUIECKast

(bubamomeTpuueckas) 6a3za JaHHBIX

S. MarepuaibHO-TEXHHYECKOe o0ecredeHmne

JlekumoHHast ayautopus oOmero ¢oHAa, NEePeHOCHOW MYJIbTUMEIUNHBIM KOMILIEKC
(mpoexTop, HOYTOYK)

6. MeToauueckue peKOMeH A UM

Mertoarka TpenojaBaHus JUCHUILUIMHBI U peau3alis KOMIIETEHTHOCTHOTO MOJIXOAa B
W3JIOKCHUU M BOCIIPHATHU MaTepHalia MpeyCMaTPUBAET UCIIOIb30BaHUE CIICAYIONIMX aKTUBHBIX U
WHTEPAKTUBHBIX (DOPM MPOBEIICHHS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHSATHIA:

— ay/IUTOPHBIC 3aHATHUS: JIEKIIUH, IPAKTUIECKHUE paOOThI, TECTUPOBAHUE;

— BHEAYJUTOPHBIC 3aHATHUS: CAMOCTOSATEIBEHOE H3yUSHHE OTIEIBHBIX BOIPOCOB, TOATOTOBKA
K MIPAKTUYECKUM PaboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3MoxkHO mpoBe/ieHue 3aHATUH U aTTeCcTalluil B AUCTAaHIIMOHHOM (hopMaTe C MPUMEHEHUEM
CUCTeMBbI AUCTaHLIMOHHOrO o0ydyeHus yHuBepcutera (CJO-LMS) Ha ocHoBe pa3paOOTaHHBIX
ANEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) (cm. m.4.4).

[Mopsimox mpoBeneHUsT pabOT B MUCTAaHIIMOHHOM (hopMaTe YyCTaHABIMBACTCS OTACITHHBIMHU
paciopsHKeHUSIMH ITPOPEKTOpa MO yueOHOU paboTe W/WiH EHTPOM y4eOHO-METOANMYECKOM paboTHI.

6.1 MerToanueckue peKOMEHAAIUM [IJIsl TMPeNnoaaBaTesisi MO OPraHu3aIuu
o0yueHust

6.1.1. TlpenonaBarenh OpraHW3yeT TPENOJABAHUE UCIHUIUIMHBI B COOTBETCTBHH C
TpeboBanusmu "TlomoxkeHuss 00 opraHu3aiuu 00pa30BaTENbHOrO MPOIECCa B MOCKOBCKOM
MOJIUTEXHUIECKOM YHUBEPCHTETE U ero puinanax”, yrBepkKIEHHBIM PEKTOPOM YHHBEPCHUTETA.


http://www.consultant.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://webofscience.com/
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6.1.2. Ha nmepBOM 3aHATHUHU IpENojaaBaTellb JOBOAMUT JI0 CBEIEHHS CTYACHTOB COJIEpIKaHUE
paboueit mporpammel aucuumiuHbel (PILJ]) um mpemoctaBisieT BO3MOKHOCTH O3HAKOMJICHHUS C
IIPOrpPaMMOH.

6.1.3. [IpenomaBatenb 0ocoOeHHO OOpalnaeT BHUMaHUE CTYJACHTOB Ha:

- BUAbI U (OpPMBI MPOBEACHUS 3aHATHI MO JUCHMIUIMHE, BKJIIOYAs MOPSAOK MPOBEACHUS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTHI JUCTAHIMOHHOTO OOYYEHHS M CHUCTEMbI JUCTAaHIIMOHHOTO
o0yuenust yauepcurera (CJ1O mocnonurexa);

- BUJBI, COJACpXKAaHWE M TOPSAOK TNPOBEICHHS TEKYLIET0 KOHTPOJS YCIIEBAaeMOCTH B
COOTBETCTBHUH C (DOHIOM OILICHOYHBIX CPE/ICTB;

- hopmy, cofieprkaHue U MOPSAAOK IPOBEACHUS MPOMEKYTOYHOH aTTeCTAllul B COOTBETCTBUU
¢ GOHIOM OIEHOYHBIX CPEICTB, MpeaycMoTpeHHbIM PITJI.

6.1.4. JloBomguT 10 CBEIEHHS CTYIACHTOB TIpaduK BBIIOJHEHHS Yy4eOHBIX paboT,
npeaycMoTpeHubix PITJI.

6.1.5. HeoOxomumo C¢ camMoro Havajga 3aHSATHH PEKOMEHIOBATh CTYACHTaM OCHOBHYIO H
JIOTIOIHUTEJIBHYIO JTUTEPATypy U yKa3aTh MyTH AOCTYIA K HEH.

6.1.6. B Hawane wiaM B KOHIIE CEMECTpa JaTh CIHCOK BOMPOCOB ISl TOATOTOBKH K
MIPOMEXKYTOUHOM aTTeCTaluu (IK3aMEHY WU 3a4ETY).

6.1.7. Pexomennyercsa ¢akt o3HakomiieHus ctyaeHToB ¢ PIIJ[ u rpaduxom paboTsl
MUCHMEHHO 3a(hUKCHPOBATH MOAINKMCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHUS ¢ coaepykanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAylUil JEKIUOHHBbIE M MPAKTUYECKHE 3aHSTHUS, HOJKHBI
COTJIACOBBIBATh TEMATHYECKUIl IUJIaH MPAKTHUECKUX 3aHSATHI, HCIOJIb30BaTh EAMHYIO CUCTEMY
0003HaYCHHIA, TEPMHUHOB, OCHOBHBIX MTOHITUN JUCIUILINHEI.

6.1.9. [Ilpy mOArOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSBICHHBIX TEM

MPEToIaBaTeNll0 HEOOXOAMMO YTOUYHUTH IUIAH WX TPOBEICHHSA, MPOAYyMaTh (OPMYIHPOBKH H
COACPIKAHUC y‘IC6HI>IX BOIIPOCOB, BLIHOCUMBIX HA O6CY)K}1€HI/I€, O3HAKOMHUTLCH C IEPCYHEM BOIIPOCOB
10 TEeMe CEMHHApa.

B X0J€ CEMHHAapa BO BCTYIUTCIBHOM CJIOBEC PACKPBITH NPAKTHYCCKYIO 3HAYUMOCTH TEMBI
CEMUHAPCKOT0 3aHATHS, OMPENEIUTh MOPSJOK €ro MPOBEACHUS, BpeMs Ha OOCYXKICHHE KaXKI0To
yuebHoro Bompoca. [IpumeHsis QpoHTaNbHBII ONpPOC JaTh BO3MOXKHOCTb BBICTYIHUTH BCEM
CTyACHTaM, IPUCYTCTBYIOIUM Ha 3aHATUH.

B 3akmrounTeIbHOM 9acTH CECMUHAPCKOI'0 3aHATHA CIICAYCT MMOABECTU €TI0 UTOTU: 1aTb OUCHKY
BBICTYIUICHHH Ka)KJJOTO CTYZCHTA U Y4eOHOU IPYIIIBI B IIEIOM. PacKpBITh MOJIOKUTETBHBIE CTOPOHBI
U HEOAOCTATKU MPOBCACHHOI'0O CCMHUHAPCKOI'0 3aHATHUA. OTBeTUTH HA BOITPOCHI CTYJCHTOB. BI)I)I&TI)
3a7aHus Ul CAMOCTOSTENLHOM paboThI IO MOATOTOBKE K CIEAYIOMIEMY 3aHSTHIO.

6.1.10. IlenecooOpa3HO B XOJ€ 3alIUTHI MPAKTHUYECKUX PaOOT 3a7aBaTh BBICTYIMAIONIMM U
AYAUTOPUNU OOMOJHHUTCIBHBIC W YTOYHAIOMIHUE BOIIPOCHI C LEJIBIO BBIACHCHUA HX HOSI/IHI/Iﬁ 110
CYIIECTBY 00CYXIaeMBbIX MPOOIIEM.

Bo3MokHO MTpoBeieHNE 3aHATHI U aTTecTalluii B AUCTAaHIIMOHHOM (popMare ¢ MPUMEHEHUEM
CUCTEeMBI JUCTaHIMOHHOro oO0yueHus ynuBepcurera (CJO-LMS). [lopsinok npoBeneHus padot B
JMCTAaHIIMOHHOM (hopMaTe YCTaHABIUBAECTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH TpPOpPEKTopa IO
y4aeOHOU paboTe U/UiM IIEHTPOM YIeOHO-METOAMIECKOM padOTHI.

6.2 MeToanueckue yKa3aHusi 1Jif1 00y4YaOUIUXCS 0 OCBOECHHUIO TUCIUTITHHBI

1.2.1. CtyzneHT ¢ caMOro Hauana OCBOCHUS JUCIUILIMHBI JI0JDKEH BHUMATEIbHO 03HAKOMUTCS
¢ paboyeil mporpaMMoi AUCIUILITHHBL.

1.2.2. CtyaeHTy HEOOXOAMMO COCTaBUTH JIIs ceOs TpaduK BHITIOJHEHHS YYeOHBIX paldor,
npenycmorpeHnbix PIIJ] ¢ yu€rom TpeGoBaHMN APYrMX IUCHMIUIMH, M3y4aeMBIX B TEKYILEM
CEMeCTpe.
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1.2.3. Ilpu npoBeneHUM 3aHATUHA M MPOLENYp TEKYIIEH M MPOMEKYTOUHOW aTTECTAllUU C
WCIOJIb30BAHUEM HHCTPYMEHTOB HH(OPMALMOHHOW 00pa30BaTENbHON Cpebl AUCTAHIIMOHHOTO
obpazoBanusi yHuBepcutera (LMS MocmonuTtexa), Kak BO BpeMs KOHTAaKTHOW palOTHI ¢
mpernojaBaTeieM TaK U BO BpeMs CaMOCTOSITENIBHOM pabOThl CTYAEGHT JOJKEH 00ecleyuThb
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAHIIMOHHOTO TOJKIIOYEHHSI K CHUCTEMaM JIUCTAHIIMOHHOTO
oOyuenusi. I[Ipu OTCYTCTBMM TakoH BO3MOXHOCTHM OOCYIUTH CHUTYallUI0 C MpernojaBaTelieM
JUCITUTUIMHBI.

1.2.4. CamocrosTtenbHas paboTa SBISETCS OJAHUM U3 BHUIOB Yy4eOHBIX 3aHsATuid. Llenn
CaMOCTOSITENIbHOM paboThl — MPAKTHUECKOE YCBOCHHE CTYJIEHTaMHU BOIIPOCOB, PACCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS IUCLUIIINHBIL.

Bunibl BHEAYTUTOPHOM CaMOCTOSITEIIBHOM PAOOTHI:

- CaMOCTOSITEIbHOE U3YUYEHHUE OTJIETbHBIX TEM AUCIHILINHBI,

- IOATOTOBKA K JICKIIUOHHBIM 3aHITUSM;

- IOJTOTOBKA K CEMUHAPaM U MPAKTUUECKUM 3aHSATHUSIM;

- oopmiileHHE OTYETOB MO BHIMOJHEHHBIM MPAKTHUYECKUM PabOTaM U MOATOTOBKA K HMX
3aLuTe.

J1J1s1 BBITTOJTHEHHUS JTFOOOTO BHJ1a CAMOCTOSATEIHFHON pabOThI HEOOXOIUMO TIPOUTH CIIETYOIITNE
JTaIlbI:

- ONPEJEIICHUE 1IEJIU CaMOCTOSTEIbHON PadoThI;

- KOHKpEeTHU3alus I03HaBaTeIbHON 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOATEIbHON padoTe;

- BEIOOp aJIeKBAaTHOTO CIIOCO0a JeMCTBUS, BEAYLIETO K PEIICHHUIO 3a1a4H;

- TUTAaHUPOBaHKE PAOOTHI (CAMOCTOSTENILHOM MIIH C TIOMOIIBIO TIPETIO1aBaTeNs ) Hal 3a/JaHHEM;

- OCYIIECTBJICHHE B MPOIECCE BBHIMOJHEHUS CAMOCTOSTEIBHONW pabOThl CaMOKOHTPOJIS
(IpOMEKYTOYHOT'O M KOHEYHOT0) PE3yIbTAaTOB PAa0OTHI M KOPPEKTHUPOBKA BBIMOJIHEHUS PAOOTHI;

- pedutexcus;

- Ipe3eHTAIMsI CAMOCTOSITEILHON pabOThI MM 3alllUTa MPAKTUYECKO PabOTHI.

1. DOoH/1 OLICHOYHBIX CPEICTB

@DoHJT OIIEHOYHBIX CPENICTB IpencTapieH B [Ipunokennn 2 k pabodeii mporpaMMe U BKITIOYaeT
pa3aensl:

7.1. MeTo/1bl KOHTPOJISI U OLIEHUBAHUS PE3YyIbTATOB O0yUEHUS

7.2 lllkana 1 KpUTEpUU OLICHUBAHUS PE3yIbTaTOB 00yUCHHUS

7.3. O1ieHOYHBIC CPe/ICTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.2. TIpomMexxyTOUHAs aTTeCTaIUs
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Ipunoowcenue 2
Pazpen 7 PII/ - POH{

OLHEHOYHBIX CPEJACTB
O AMCHUIIJIMHE
«IlepcneKTMBHBIE MATEPHAJIbI M TEXHOJIOTUHM B BBICOKOTEXHOJIOTHYHOM

MMpOM3BOACTBE»
HamnpasiieHue moaroroBKu
27.04.02 YnpasJiieHue Ka4eCTBOM
O6pa3oBarenbHas nporpamMmma (Ipo¢uiib MOATOTOBKH)
«YnpaBjieHHe Ka4ecTBOM B HHAycTpuu 4.0»
7. ®OH/ OLIEHOYHBIX CPE/ICTB
B mpomiecce oOyueHus B TEYCHHUE CEMECTPa UCTIOIB3YIOTCS OIICHOYHBIC CPEICTBA TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHBIX arTecTanuii. [[puMEHSIOTCS CIIeyIONIHe OlEHOYHBIC
Cpe/CTBa: TECT, 3allUTa MPAKTHYECKUX PadoT, 3aUeT.
OOyuenne mo jguctumuimHe  «llepcnekTHBHBIE  MaTepHalibl W TEXHOJOTHMH B

BBICOKOTEXHOJIOTUYHOM TIPOU3BOJCTBE» HAMpaBiieHO Ha (OPMHUPOBaHHE Y OOYyYarOUIUXCS
CHEAYIOIMX KOMIIETECHIIMM:

Koa 1 HanMeHOBaHHEe KOMIIETEeHIINIi I/IHZ[HKaTOpr JOCTHIKCHUA
KOMIIETCHIIU N

UIIK-2.1 3uaer: MeTAUIMYECKIE U

[1K-2. CriocobeH ocymecTBISITh BEIOOD

MaTEepUAJIOB U TEXHOJOTMYECKUX IPOLIECCOB
JUISL TIOJTYYEHUS 3aIaHHOTO KOMILIEKCa
CBOICTB.

HEMETaJUIMYECKUE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIC MaTEPHAIIBI, UX
CBOIICTBa, CIIOCOOBI YIIPOUHEHUS,
TEXHOJIOTHYECKUE BO3ZMOKXHOCTH
TEPMHUECKON 00pabOTKH, METOIBI
MIPOBEICHUS CTPYKTYPHOT'O aHAIN3a U
ONpeieNIeHUs SKCIUTyaTallUOHHBIX CBOMCTB
JleTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeer: BBIOMpATh MaTepUabl IS
JieTajei MaluH, MpuOOpPOB U UHCTPYMEHTOB,
BUJI TEpMUYECKOI 00pabOTKH, TPOBOAUTH
CTPYKTYPHBIN aHAJIN3 ¥ U3MEPEHUS
MOKa3aTesei, XapaKTepU3yIOIIUX
AKCIUTYyaTal[MOHHBIE CBOMCTBA JAETaleH U
MHCTPYMEHTOB, YCTAHABIMBAThH PUUUHBI UX
OTKJIOHEHHS OT 33/IaHHBIX TTAPAMETPOB;
NIIK-2.3 MmeeT HaBBIKU: BEIOOpA
MaTepHUaJIOB JIJISl PA3TUIHBIX U3/IEHH, BUT
TepMHUYECKOI 00pabOTKH, TPOBEACHUS
CTPYKTYPHOTO aHAJIN3a, U3MEPECHUSI
MOKa3aTeNel, XapaKTEPU3YIOIINX
JKCIUTyaTal[MOHHBIE CBOMCTBA JIeTajIe 1
WHCTPYMEHTOB, YCTaHABIIMBATh MPUINHBI KX
OTKJIOHEHHS OT 33/IaHHBIX TapAMETPOB
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7.1 MeToabl KOHTPOJIS U OLleHMBAHUS Pe3YJIbTATOB 00y4YeHHUsI

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTrka OLileHOYHOT O OLIEHOYHOTO CPE/ICTBA B
oC cpencTBa CpeacTsa dOC
OdopmiieHHbIC OTYETHI (xypHan)
TpakTuueckne [MPAKTHYCCKHX paboT, mperycMOTPEeHHBIX
1 paBoTHI paGodeil nporpaMMoii  AUCUMIUIAHEL ¢ 11€PEUCHb MPAKTHYECKUX
(ITpP) OTMETKO# TPEIOIaBaTeIs «3a4TEHOY, SCIH pabor
BBITIOJTHEHBI U 0(hOpMIIEHBI BCe paOOTHI.
[IpencraButh oauH pedepar mo BEIOpaHHOMH
TEeMe C OILIEHKOI MpemnoaBaTelis «3a4TeHO»,
2 Peq)lfpaT ecii TpejcTaBieH oguH pedepar B Gopme Ilepeuens Tem pedepara
(P) Mpe3eHTAllMU U Ha OyMaKHOM
HOCHUTEIE.

7.2  lllkana u KpUTEpUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHHs

dopMa NPOMEKYTOYHOM aTTeCTALMU: 3a4eT.

Jlo naThl IpoBeIeH s IPOMEXYTOUHOMN aTTeCTal[MM CTYIEHT JI0JIKEH BBIIIOJIHUTH Bce padoThI,
MIPEyCMOTPEHHBIE HACTOSIIEH pabodei mporpaMMoii TUCHUILTHHEL. [lepedens 00s3aTeIbHbIX paboT

MPEACTABJICHBI B MyHKTE 3.4.

*Ecnu He BBINOJHEH OAMH WM Oosiee BHJIOB yuyeOHOH paloThbl, yka3aHHBIX B paboueif
nporpamMMe, MpernojiaBaTellb HMEET IPaBO BHICTABUTh HEYAOBIETBOPUTENIBHYIO OLEHKY Ha
MIPOMEKYTOUHON aTTECTALHH.

[IIxana orleHMBaHUA 1Id 3a4eTa;

Ikana
OIlEHUBaHUS

Omnucanue

3auTeHo

BrimonHensl Bce BUIBI yueOHOUM paboThl, mpenxycmorperasie PIT/I.
CTygeHT [eMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HaBBIKOB
NPUBEICHHBIM B TaONHIIAX MOKa3aTelel, OmepupyeT MNpruoOpPETCHHBIMU
3HAHUSAMU, YMEHUSAMU, HABBIKAMU, TPUMEHSIET UX B CUTYAIUSAX MOBBIIEHHON
cinoxxkHocTt. [Ipyu 3TOM MOTYT OBITH OMYIIEHB HE3HAYUTEIHHBIC OIINOKH,
HETOYHOCTH, 3aTPyJAHEHUS NPU AHAIUTHYECKHUX OINEpalusx, IepeHoce
3HAHWW U YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYyaIUH.

He 3aureno

He BbimonneH oauH wian  Oojee BUJIOB yduyeOHOW  paboThI,
npeaycmoTpeHHbix PIIJI. CTyneHT neMOHCTpUpYET HEMOJIHOE COOTBETCTBUE
3HaHUW, YMEHHH, HaBBIKOB TPUBEJCHHBIM B TaOJMLaX MOKa3aTelew,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKU, MPOSBIAETCS OTCYTCTBHE 3HAHUHU,
YMEHMM, HaBBIKOB IO psAAy IOKa3aTelel, CTYIEHT HCIbITHIBAET
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SHAYUTCIIBHBIC 3aTPYAHCHUS [IPU OIICPUPOBAHUHN 3HAHUAMU U YMCHUAMMU I1PU
HX IIEPEHOCC HA HOBLIC CUTYyalllU.

7.3  OueHoYHBbIE CPeICTBA
7.3.1. Tekymmii KOHTPOJIb
Texymuii KOHTPOJIL BBIMOJHSACTCA ¢ MpuUMeHeHueM pedepara. [lepeyers Tem pedepara

MpeACTaBIeH HUXKe. Pe3ynbTaThl TEKYIIETO KOHTPOJIS YCIEUIHO 3aYUTHIBAIOTCS, €CJIU MPU OTBETE
BBITIOJIHEHBl BCE TpeOOBaHMs K HAMMCAaHUIO M 3ammTe pedepara: oOO3HAYeHA mpolieMa u
o0ocHOBaHa €€ aKTyaJbHOCTb, CJEllaH KpaTKUil aHaliu3 pa3IUYHbIX TOYEK 3pEeHHs Ha
paccMaTpuBaeMylo MpoOIeMy M JIOTUYHO H3JIOKEHa COOCTBEHHAs MO3HLUS, CHOPMYIUPOBAHBI
BBIBOJIbI, TEMa PACKPBITAa MOJHOCTHIO, BbIAEpkKaH 00BEM, COONIOACHBI TpeOOBaHMS K BHEIIHEMY
o opMIIeHHUIO, TaHBI IPABUIIBLHBIC OTBETHI HA IOTIOTHUTEIHLHBIC BOIPOCHI.

PexoMenayemble TeMbl pedepaToB
1. Pedepar npeamonaraeT JEMOHCTpAIMIO MPOEKTa, MO BbIOpaHHOW Teme. OTYeTHBIE
MaTepHalbl B BUE IPE3EHTALMU U MOSICHUTEIbHOM 3alHUCKH.

7.3.2. IlpoMe:kyTOUYHAS aTTECTALUS

[TpomexxyTouHast aTTecTanus mpoBoAauTcs Ha 1 cemectpe oOydeHus B hopme 3adera.

3a4yer mpoOBOIUTCS MO OMIIETaM, OTBETHI PEAOCTABIISIOTCS IIMCBMEHHO C MOCIIETYIOIUM
YCTHBIM cobeceioBaHreM. buiieTsl pOpMHUPYIOTCS U3 BOIIPOCOB MPEACTABIEHHOTO HIKE MEPEUHSL.

PernameHT npoBeaeHus 3avera:

1. B Ouner BkiIto4aeTcs 2 BOIpoca U3 pa3HbIX pa3/ieioB AUCIUIUIMHBL

2. Ilepedenn BOIPOCOB COAEPKUT 19 BOMPOCOB 10 M3y4EeHHBIM TEMaM Ha JIEKIIMOHHBIX H
MPAKTUYECKUX 3aHATUAX (pUiIaraeTcs).

3. Bpems Ha NOATrOTOBKY MMCHMEHHBIX OTBETOB - 710 40 MUH, ycTHOE coOeceJoBaHue - 10
10 MunyT.

4. IlpoBeneHne aTTeCTalluu (9K3aMeHa) C UCIOJIb30BAHUEM CPEJICTB JEKTPOHHOTO 00yUSHHUS
U TUCTaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUMN BBIMOJIHSAETCS B COOTBETCTBUU C YTBEP)KIEHHBIM
B yHuBepcurere "[lopsaakoM npoBeAeHNs MPOMEKYTOUHOM aTTECTALUN C UCIIOJIB30BAHUEM CPECTB
ANEKTPOHHOT0 00yYeHHUs U AUCTAaHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOIOTHH"

IIpuMepsl TECTOBBIX 3aJaHUN:

IlepeyeHb BONPOCOB /LISl NOATOTOBKH K 324eTy U COCTABJIEHUS OUJIETOB

1. Inarpamma Fe-C. Xapakrepuctrka a3 ¥ CTpYKTYPHBIX COCTABIISIONITHX.

2. lnarpamma Fe-C. Onpenenenne XuMu4eckoro cocrana (a3 B cruase ¢ 4,3 %
C pu 1400°C.

3. IlonsiTHe o crutaBax. TBepable pacTBOPHI, MEXaHUIECKHE CMECH, XUMHUYECKHE
COE/IMHEHUSI.

4. Tnarpamma Fe-C. XapakrepucTrka (a3, y4acTBYIOIIUX B SBTEKTHIECKOM
HpeBpaIleHHH.

5. lnarpamma Fe-C. Onpenenenne xumuaeckoro cocrana (a3 B cruiase ¢ 0,8 %
C npu 727°C.

6. Kpucrammuzanus crimaBos. [IpaBuio ¢az. [IpaBuiio koHIIGHTpaIuii.

7. ATOMHO-KPUCTAJUTMYECKOE CTPOCHHE METAIIOB. THITBI KPUCTAIUTMYECKUX
PELIETOK U MX XapaKTepUCTHUKA.

8. 3akoHOMepHOCTH KpHUcTAIH3auu. CTeNeHb MepeoXIaXICHHs, YUCIO0
LIEHTPOB KPUCTAIIIM3ALMU, CKOPOCTh POCTa KPUCTAIIIIOB. AMOP(HBIE METALIIBL.
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9. lennputHas sukBauus. [I[pyunHbl BOSHUKHOBEHHS U CIIOCOOBI yCTPAaHEHUSI.
10. JlepexThl KpUCTATITMIECKOTO CTPOCHUS. BiusiHUE IITOTHOCTH JUCTOKAITHI
Ha MPOYHOCTHh MAaTEPUAJIOB.
11. BausiHue creneHy nepeoxJiaxIeHus Ha IPOoLecC KpUCTaUIU3aluu.
Crpoenue cinutka. 30HanbHas TUKBALIHSL.
12. BausiHue cTeneHy nepeoxJiaxIeHHs Ha BeIMYMHY 3€pHa.
MoudunupoBaHue.
13. Crpoenue u cBOMcTBA TPOOCTUTA 3aKaJIKa U TPOOCTUTA OTITYCKA.
14. MapTeHCcHUTHOE MTPEBPALEHUE U €70 OCOOEHHOCTH.
15. IloBepxHOCTHAs 3aKaJIKa, BUbI U 00JIACTH IPUMEHEHHS
16. IonHas u HEMOHAS 3aKaJlKa CTaJICH.
17. Ctpoenue u cBOMCTBAa MAPTEHCUTA 3aKAJIKU U MapTEHCUTA OTITyCKa.
18. IlpeBpaleHne aycTeHUTa IPU HETIPEPHIBHOM OXJIaxieHHH. OcoOeHHOCTH
HEePIUTHOrO IpeBpaieHus. CTpyKTypbl HEPIUTHOTO TUIIA.
19. Otmyck. Bugst otiycka. MI3mMeHeHne cTpyKTyphl M CBOMCTB IIPH OTITYCKE.
20. IIpokanuBaeMocTh U 3aKaIBaeMocTb. PaKkTOPHI, BIUSIOLINE HA
POKAINBAEMOCTh. BIHsiHIE MPOKaTNBAEMOCTH Ha CBOMCTBA CTAJIH.
21. Omxur Il pona, ero BubI, MX Ha3HAUCHUE.
22. JleeKThI 3aKaJIKN U METOBI UX MPEIYITPESIKIACHUS.
23. Kputnueckue Touku MH u Mk. VX 3aBUCUMOCTB OT COJepkKaHUA yIiiepoaa u
JICTUPYIOIINX JIE€MEHTOB B CTAJIH.
24. Kputnueckue Touku Al, A3, Acm. [IpeBpaiieHus B CTaIM NPy dTUX
TeMITepaTypax.
25. Ynyumenue. CTpoeHHE U CBOICTBAa COPOUTA OTIYCKa M cCOPOMTA 3aKAJIKH.
26. I[ToBepxHOCTHAas 3aKayKa: ra3oruiaMeHHas u 3akaika TBY.
27. IlpeBpariieHust Ipu OTITyCKE 3aKaJIeHHOM cTaimu. Busl oTmycka.
28. Crioco0Obl 3aKaliKi: HEMPephIBHAS, TIPEPBIBUCTAs, CTyTIEHYATAs,
U30TepMHUYECKasl.
29. OTXUT 1 HOpMAJTU3ALKUS CTAIN. PeXIMBI, XapaKTepUCTHKA TOTydaeMOn
CTPYKTYpbI U CBOWCTB.
30. Haknen u pexpucTaIIH3anus METaIIIOB.
31. Harpes cranu. HacnencrBennoe 3epHo. [leperpes u nepexor.
32. Omxwur | pona, ero BUIbI, NX Ha3HAUCHHE.
33. 3akajiouHble Cpe/ibl, OCHOBHbIE TPEOOBaHMS K HHUM.
34. Hanomarepuaiel. CTpyKTypa, CBOMCTBA, TPUMEHEHHE.
35. Kakue TeXHOIOTrMM Ha3bIBalOT HAaHOTEXHOJIorusMHu? B kakoMm pazMepHoOM
MHTEpBaJie HanboJee IpKOo MPOSBIIAIOTCS CEUPUIECKE CBOIICTBA HAHOOOBEKTOB?
36. Oxapakrepusyiite QpysiepeHbl 1 HAHOTPYOKH, 00JIaCTH UX IPUMEHEHUS.
37. Kakue mMaTepuaibl Ha3bIBAIOT KOMITO3UTHBIMU? X CBOMCTBA, METOIBI
NOJy4YeHHUs1 U 00J1aCTH IPUMEHEHUSI.
38. BOoIOKHUCTBIE KOMIIO3UTHBIE MAaTepUAITBI HA METAJUTMIECKON OCHOBE
(arOMHHMNA, MarHUii, TUTAH, HUKEJb, ME/Ib U UX CIIJIaBbI).
39. [lucriepcHO-yIpOYHEHHBIE KOMITO3UTHBIE MaTeprabl. OCHOBEI,
ynpouHsitoiue ¢assl. JlucrnepcHo-ynpoyHeHHbIE KOMIIO3UTHI HA OCHOBE aTFOMUHUS
(CAII). ducnepcHO-yIpOYHEHHbIE KOMIIO3UThHI HA HUKEJIEBOW OCHOBE.
40. O61mas xapakTepUCTHKA U KJIACCH(PUKAINA CIIOUCTHIX KOMITO3UTHBIX
MaTepHajoB Ha METATMYECKOW OCHOBE IO Ha3HAYCHUIO.
41. MeTo/bl MOJTyYEHHsI CIIOMCTBIX KOMITO3UTHBIX MaTEepUAJIOB Ha
METaJUIMYECKOW OCHOBE.
42. Pa3HOBUAHOCTH MAaTPHIIBI U APMUPYIOIIETO MaTepraia B KOMIIO3UTHBIX
MaTepHaiax ¢ HeMeTaTIMuecKoi ocHOBOM. O0mas kinaccuuKanus KOMIO3UTHBIX
MaTepHaJIOB ¢ HEMETAIIMYECKOW OCHOBOM IO TUITY YIPOUHUTEIIS.



IIpuiaoxenne 1

TemaTuyeckuii miiaH coaepkaHust TUCHUNINHBI «[lepcneKTUBHbIE MATEPUAJIBI U TEXHOJIOTHH B
BbICOKOTEXHOJIOTHYHOM MPOU3BOACTBE»

M0 HANPABJIEHUIO MOATOTOBKH
27.04.02 «YnpaBjeHue KauecTBOM
[Tpoduip moATOTOBKH
Ynupasjienue kauecTBoM B uHaycTpuu 4.0
®opma 00yYeHHUs : 3209HAA
I'ox Hadopa: 2025/2026

(marucTp)
Buabl yueOHoii padoThl, Dopm
BKJIIOYAsl CAMOCTOSITEIbHYIO Buabi camocTosiTeIbHOI PaGoThI bl
aldoTy CTyJAeHTOB CTYJEeHTOB aTrrecT
U TPYA0EMKOCTh B Yacax anuu
n/n Ja
J | II/C 5 CPC | KCP | KP. | KIL | PI'P | Pegepar | K/p | D | 3
Brenenue. Tema 1. ®dusuko-
MEXaHUYECKHE CBOMCTBA
Mmatepuanos. CTpoeHue
MaTepHaoB.
1 Turmel cBsizel B TBEPABIX
Tenax. MeTa/uTm4eCKui THIT CBSA3H. 2 2 + +

ATOMHO-KpUCTAJUINYECKOE
CTpOEHHUE

MeTaJuIoB. TUIbI
KPUCTANINYECKUX

PEIIETOK, UX XapaKTePUCTUKH
(mapaMeTp, KOOPAUHAIIMOHHOE
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YHCIIO, INIOTHOCTH YIAKOBKH),
M30TPONUS, AHU30TPOIIUS,
KBazumu3oTponus. ToueuHsle,
JMHENHbIE U TOBEPXHOCTHBIE
nedeKThl, CTPOCHUE PeabHBIX
METaJIOB U CIUIABOB (BAKAHCHUH,
JUCIIOKALMKU, OJIOKM MO3auKH,
rpaHullbl 3epHa). TeopeTuueckast u
peanbHasi MPOYHOCTH METAILIOB,
BiusiHAE 1edexToB. [Tytn
MOBBIIIEHHS TPOYHOCTH METAILIIOB.
Kpucramnmzanus metaios
NepBUYHAs U BTOPUYHASL.
TepMoanHaMuYeCKue OCHOBBI
(da3oBbIX NpeBpalineHuii. Kpusbie
OXJIQXK]IEHUS, CTETIEHb
HepeoxyIaxaeHus, (pakTopsl,
BJIUSIIOLIME HA MTPOLIECC
KPUCTAJUIM3ALUHU, CBA3b MEXKIY
CTETIEHBIO NEepeoXJIaXICHuS,
YHUCIIOM

LEHTPOB KPUCTAJUIM3ALUU U
CKOPOCTBIO pOCTa KPUCTAJIJIOB.
Bennuuna 3epHa.
MoauduurpoBaHue KuaKoro
metasuia. [Tomumopdusie
MIPEBPAILCHHSL..

Tema 2. Teopus crutaBoB

ITonsTHs O crutaBax.
Ornpenenenre TEPMUHOB: CILIAB,
cucTeMa, KOMITIOHEHT, ¢aza.
TBepabie




19

PpacTBOPBI, MCXaHUYCCKHUE CMECH,
XUMHUYCCKUE COCIMHCHNAA.
I[I/Ial"paMMH COCTOSHUA

. CBs13b

MEXy CTPYKTYPOH CIUIaBa,
OIIpeeIsAeMOH 110 JUarpaMme
COCTOSIHUS U CBOMCTBAM CILIaBA.
JnarpamMma cOCTOSIHUSA KEIE30
LIEMEHTHT. XapaKTEPUCTUKU
KOMIIOHEHTOB.

CTpyKTypHBIE COCTABIISAIONINE

U (a3bl Ha JUarpaMMme Kele30
neMeHTUT. CyIHOCTh
ABTEKTUYECKOTO U 3BTEKTOUIHOIO
npespaiuenuii. [Ipumenenue
IIpaBWJIa KOHLEHTPALUI U ITpaBuia
¢a3 Ha qUarpamme xeneso-
LIEMEHTHUT.

Tema 3. Teopus

TEPMHUECKOI 00pabOTKH.

Buael Tepmuueckoit

o0paboTku craneit. [Ipespamienns
IIpu Harpese cranu. Poct 3epHa
ayCTEHHTA, HACIICICTBEHHOE U
JIEUCTBUTEIIBHOE 3€PHO B CTAJIH.

ITeperpes u MIEPEXKOT.

IIpeBpamenue

ayCTEHUTA IIPU HENTPEPBIBHOM
oxJIakaeHuu. Jlnarpamma
U30TEPMUYECKOTO IIPEBPALCHUS
aycrenuta. [lepautHoe
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npeBpailenre. MapTeHCUTHOe
IIPEeBpaIeHUE U €r0 0OCOOCHHOCTH.
[IpeBpamienue npu oTIycke,
CTPYKTYpa U CBOICTBA CTaIH IpPH
ornycke. OTIyckHas XpynkocTs | u
II pona.

IIpokanuBaemocTs 1
3aKaJIMBa€MOCTb CTalIH, (DaKTOPbI
BIIMSIOIINE HA POKAJIMBAEMOCTD:
BIIMSIHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTA,
HEPAaCTBOPUMBIX KapOUI0B U
BKJIFOUEHHH. Meroanka
ONpeeIICHUs

KPUTHYECKOIO JaMeTpa 1o
JMarpaMme IpOKaJIMBaeMOCTH.

Tema 4. Meramibl u
METAJIIINYECKHE CTIIABBI.
CoBpemeHHbBIE

METAJIJINYECKHE CTIIABBI.
Oco0eHHOCTH U XapaKTEPUCTUKU
COBPEMEHHBIX METAIIJIOB U
METAJIJIMYECKHUX CIUIABOB.
IIpumenenue nX B
MAaIlIMHOCTPOECHHH.
KoHCTpyKIIMOHHBIE MAaTEPHATIBI U UX
CBOMCTBA. YTJIEPOJIUCTHIE CTAJIH.
JlerupoBaHHbIE cTAN.

Mertamisl ¥ Cru1aBel €

0COOBIMU CBOMCTBaAMH
BbICOKOITPOYHBIE CTaNH.
MapTeHCUTHO-CTaperoIne
KOHCTPYKLIOHHBIE CTalM,  HUX
COCTaB,

PEXKUMBI 00pabOTKH U 001aCTH
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PUMEHEHHSL.
CrutaBsl ¢ 0c000 BBICOKOH
U3HOCOCTOMKOCTBIO, COCTAB,
MapKHPOBKA, TEPMHUUCCKAs

00paboTKa 1 06JacT MPUMEHEHHSI.

Hepaxageromue XpoMHCThIE U
XPOMOHHUKEIIEBBIE CTAJIU, COCTAB,
MapKUpOBKa, TEPMUUECKAsS

00paboTka 1 001aCTH MPUMEHEHUS.

Kapomnpounsle crayim u

cru1aBbl. OCOOEHHOCTH MTOBEACHUS
CTaJIM TIPH Harpy3Kax B 001acTu
BBICOKMX  TeMIeparyp, IMpemeln
JUIMTEIIbHOW POYHOCTH, IPEAEIT
non3ydectd. TUIOBBIE CIIIABBI,
COCTaB, CTPYKTYpa,
TepMooOpaboTKa,

CBOICcTBa M 00J1aCTU MPUMEHEHUSI.
CrnaBsl ¢ 3aJaHHBIMU
(bu3NYECKUMU CBOMCTBAMHU.

MarauTomMsarkue n

MarHUTOTBEP/IbIC
crutaBbl. CBEpXIPOBOTHUKH.
TuTaHoBBIE CILIAaBEI, COCTAB,
MapKUpPOBKa, TEPMHUUECKAS
o0OpaboTka u obnactu
MIPUMEHEHHUS.

Matepuainsl ¢ 3pdexTom

namstu popmel (O11D). Hukenun
TUTaH: CBOMCTBA, CTPOEHUE,
MpUMEHEHHE.

OCHOBHBIE CITOCOOBI
BBIpANIMBaHUS KPUCTAIUIOB U3
ra3oBoii ¢a3bl, U3 pacTBOpA, U3
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pacmiaBa. MeTozpl, HCTIOIb3yEMbIE
B

IIPOU3BOJICTBE KPUCTAJUIOB.
OKCHepUMEHTAJIbHO Ha0JII01aeMble
dbopmbl pocta. JICHAPUTHBIH,
SYEHCTBIM U CKEJIETHBIN POCT
KpucTayyioB. Mopdosoruueckue
0COOEHHOCTH KPUCTAJIOB,
BBIPAILICHHBIX U3 PACILIaBA.
JledexTsl B kpucramiax,
BBIPAILIMBAEMBIX U3 PaCIUIaBa.

Mertonst bpumxmena

— Crokbakepa,

YoxpanbCkoro. Poct u
MIPUMEHEHUE HUTEBUIHBIX

kpuctamioB. HoBeie
MOKOJICHHUS] CHHTETHYECKHUX
KPHUCTAJIJIOB.

Tema 5. KoMo3uimoHHbIe
MaTepuabl.

Hcnonn3oBanne

KOMIO3UIIMOHHBIX MAaTEPUAJIOB KaK
3aMEHUTENEHN TpaJulMOHHBIX
MetasuioB. Kiaccudukanms
KOMMO3UIIMOHHBIX MaTEPHAJIOB.
Pacnipenenenue HaIpsHKEHUN
MEXTY

Martpuiieil u HanojaHuTeneM. CXeMbl
apmupoBanusi. Kputnueckas mivHa
BOJIOKHA. OCHOBBI pacyeTa CBOWCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Kommo3ursl ¢

METaJUIMYECKOW MaTPHLIEH.
JucniepcHOYIIpOYHEHHBIE
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KOMITO3UIIMOHHBIE MATEPUAJIBI,
0COOCHHOCTH MEXaHU3Ma
YIPOYHEHUS.
JucriepcHOYIIpOYHEHHBIE
KOMITIO3UTHI HA OCHOBE AJIFOMUHUS,
HUKEJIS U IPYTrUX METAILIOB.
Bonoknucrteie

KOMITO3UIIMOHHBIE MaT€pUabl HA
AJTIOMUHHUEBON U HUKEJIEBOM
MaTpHULax.

Komno3utsl ¢ HarpaBiieHHOM
KPUCTAJUTM3aLUEN SBTEKTHUK.
[TopomikoBsie

KOMITO3UIIMOHHBIE MaTepUaJIbl
(kepMeTbl) aHTU(PUKIIMOHHOTO U
(GPUKIIMOHHOTO HA3HAYCHHUS.
OunbTpHI. Komro3utsl c
MIOJIMMEPHOM

Marpurieil. [lomumepHas Mmatpuna
KOMITO3UIIMOHHBIX MaTEPUAIIOB.
®enonpopmanbaeruHas,
AMOKCHUJIHAS U
KpPEMHHMMOpraHu4ecKasi MaTpuia
KOMITO3UITMOHHBIX MaTEPUAIIOB.

OcobenHnoctu pU3MKO-
MEXAHUYCCKOI'O IIOBCACHU A

MIOJIMMEPOB. Opranunyeckue,
JJIEMEH-

TOOPIraHUYCCKUEC n
HEOpPraHUYECKUE

MTOJINMEPBL.
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Bonoxnucrsie

KOMIIO3UL[MOHHBIE MaTepUaJlbl Ha
MIOJIMMEPHON MaTpHULE
(kapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI,
OPraHOBOJIOKHUTBI).
Komno3unmonssie

MaTepualbl ~ Ha  IOJIMMEPHOH
MaTpuliie

C IOPOILKOBBIM HaIllOJHUTEIEM
(mmactMaccsl).

Posib mopomkoBbIx
(TeXHUYECKU yriepoa u Ap.) U
BOJIOKHHUCTBIX HaIlOJHUTEIEH.
KoMI1o3ursl ¢ kepaMmu4eckoin

Y CTEKJISIHHOM MaTpuLEH.

Tema 6. Hanomatepuansl.
OcCHOBHBIE IOHATUSA O
HaHOMaTepHaJIax HCIOIb3yEMOMN
TepMHUHOIOTHUH. OCHOBHBIE BUIbI
YIJIEPOJOCOAEPKAIINX
HaHOMAaTepHasloB. AJIOTPOIHBIE
MoUGUKAIMK yriiepoJa, cBOMCTBa
"

CTPYKTYpHbIE HECOBEPILIEHCTBA
OJIHOM W3 TaKWUX MOJU(PHUKAIIUN

rpadena.

MonekynspHOe CTpOCHHE
¢ysepeHoB, UX CBOICTBA B cpesie
pacTBOPHUTEIICH, ONITHYECKUE
CBOMCTBA, CTPOCHUE U CBOWCTBA
¢ysepeHonogo06HbIX 00bEKTOB!
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OHHOHOB, SHAPO3/IPATIOB,
bynepuTsl, QyIIepUIbL.

CrtpoeHue u cTpykTypa
HaHOTPYOOK, A€(EKThI CTPOCHUS
HaHOTPYOOK, KallWUIsIpHbIE
SIBJICHUS,

HaOJ0JaeMble B HAHOTPYOKax,
MEXaHU3MBI copOuuu
HaHOTpyOKaMu

Pa3IMYHBIX BEIIECTB, a TAKXKE ITyTH
MOBBILICHHS COPOLIMOHHOMN
criocoOHOCTH. ONTUYECKHE U
ANEKTPUYECKUE CBOMCTBA
YIIEPOJAHBIX HAHOTPYOOK,
MOJTYTIPOBOIHUKOBBIE CBOMCTBA
YIJIEPOJAHBIX HAHOTPYOOK.
MexaHn4eckue u

[IPOYHOCTHBIE CBOICTBa
YIJIEPOTHBIX

HAHOTPYOOK, a TAaKXKe CBOICTBA,
CBSI3aHHBIE C DJIEKTPOHHOU
smuccuend. CTpoeHHE U CBOMCTBA
MIUTIO0B, ACTPAJICHOB,
HEYTJIEPOIHBIX HAHOMATEPUATIOB.
CtpyKkTypa 1 CBOMCTBa
HaHOOOBEKTOB, 001aIaI0IINX
KBaHTOBBIMH CBOICTBaMHU.
OCHOBHBIE METO/IbI

MOJTy4eHHUSI HAHOMATEPHUaJIOB,
TUTa3MEHHBIA METOI,
TexHonornueckui nmpouece
nonyuenus pymnepenos C60 u C70.
Oco0eHHOCTH CHHTE3a
3HJ03HApanoB. [lonydenne
HAHOTPYOOK AJIEKTPOAYTOBBIM
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METO/IOM.
[Ipumenenue
HaHOMAaTepPHAaJIOB.

d)OpM(l ammecmauuu

Bcero gacos 1o JUCHUIIIINHE B
IIEPBOM CEMECTPC
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