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1.  ean,3aga4u ¥ IVIAHMPYeEMble Pe3y/IbTAThI 00yUeHus 10 TUCHHUIIJIMHE

Lenbro ocBoeHus AucUIUIUHBI «IlepcrieKTUBHbBIE MaTepUaibl U TEXHOJIOTUH B

BBICOKOTEXHOJIOTUYHOM  TMPOU3BOJICTBE»  SBJISICTCS  (OPMUPOBAHHME Yy  CTY/CHTA
OOIIEMH)KEHEPHBIX 3HAHMK 10 BHIOOPDY W TPUMEHEHHIO TIEPCIEKTUBHBIX MAaTEepHAlOB B
MIPOU3BOJICTBEHHO- TEXHOJOTUYECKON EITeIbHOCTH, TO3HAHUE TIPUPOBI U CBOMCTB MaTepUasoB, a
TAaK)KE€ METOJOB MX PAlUOHAIBHOTO, JKOJIOTMYHOTO U O€30MacHOr0 HWCHOJb30BaHUS B
MalIMHOCTPOCHHUH.

3amaueit ocBoeHUs AUCHUILUIUHBI «[lepcreKTUBHBIE MaTEpHAIIbI U TEXHOJIOTHH B

BBICOKOTEXHOJIOTUYHOM TPOU3BOJICTBEY SIBIISICTCS:

- U3y4€HHE OCHOBHBIX MTOHATUH, TEPMUHOB U OTNPECIICHUI B 001aCTH MEPCIEKTUBHBIX

MaTepUasoB;

- 03HAKOMJICHHE C OCHOBHBIMH KJIACCAMU MEPCIIEKTUBHBIX MaTEPHAJIOB;

- U3YyYUTh COCTaB, CTPYKTYPY U CBOMCTBA MEPCIIEKTUBHBIX MaTEPUAIOB PA3IMYHBIX KJIACCOB;

- U3yYUTh OCHOBHBIE CBSI3U MEXIY CTPOCHHEM MAaTEPUAJIOB U UX CBOWCTBAMHU;

- OCBOCHHE BHJIOB PA3yMPOYHSIONIEH U YIPOUHSIONICH 00paOOTKH (OTKUT, HOpMaTH3aIus,

3aKajKa, OTIYCK, U JIp.);

- HAyYUTh CTYACHTOB IIPABUIILHO BHIOMPATh MaTepuai, Ha3HaYaTh €ro 00pabOTKY C LIETbI0

MOJTY4SHUS 3aIaHHOM CTPYKTYPBI U CBOMCTB, 00€CIIEUNBAIOIINI HEOOXOAMMBIM KOMILJIEKCOM

CITY’)KCOHBIX U 3CTETUICCKUX CBOMCTB.

OO6yuenue no nucuuruivHe «llepcrekTHBHBIE MaTepUabl K TEXHOJIOTUU B

BBICOKOTEXHOJIOTHYHOM MTPOU3BOJICTBE)» HAMpaBiIeHO Ha (hOpMHUpOBaHHE y O0yUYAIOLTUXCS

cienyomux komnereHuil B cooreTcTBuu ¢ @PI'OC 27.04.02 «YnpapiieHre Ka4eCTBOM»,

yTBEpKAEHHBIM NprkazoM MunobpHayku Poccun ot 09.08.2021 N 727:

NHaukaTopsbl 10CTHKEHUS
KOMIIETeHITHA

Koa u HanmMeHoBaHue KOMIIeTEHIMIA

[TK-2. CnocobeH ocyIiecTBIATh BEIOOD
MaTEepPUAIIOB M TEXHOJOTHUECKUX IPOIIECCOB
JUTSL TIOJTYYCHUS 33JaHHOTO KOMILIEKCa
CBOMCTB.

NIIK-2.1 3Haer: MeTaAIIMYECKUE U
HEMETaNINYECKNE KOHCTPYKIIMOHHBIE U
MHCTPYMEHTAJIbHBIE MaTEPUAIIBL, UX
CBOICTBa, CIOCOOBI YIIPOUHEHUS,
TE€XHOJIOTHYECKHE BO3MOXKHOCTH
TEPMHUUECKON 00pabOTKH, METOIbI
IIPOBEJEHUS CTPYKTYPHOTO aHAJIN3a U
OTIpeIeNIeHNUs SKCILUTYaTalluOHHBIX CBOMCTB
JieTajiell 1 THCTPYMEHTOB

NIIK-2.2 Ymeer: BbIOMpATh MaTepuaibl s
Jietasieil MalluH, IpUOOPOB U UHCTPYMEHTOB,
BUJ TEPMUYECKON 00pabOTKU, IPOBOAUTH
CTPYKTYPHBIM aHaIU3 U U3MEPEHUS
MOKa3aTeliel, XapaKTEPU3YIOIIUX
AKCIUTYyaTal[MOHHBIE CBOMCTBA AETaleH U
WHCTPYMEHTOB, YCTaHABINBATh IPUUNHBI HX
OTKJIOHEHHS OT 33JJaHHBIX N1apaMeTPOB;
NIIK-2.3 Nmeet HaBBIKU: BbIOOpa
MaTepUasoB JUIsl pa3IUYHbIX U3/IEIHM, BUJ
TEPMUYECKOH 00pabOTKH, MPOBEACHUS
CTPYKTYpPHOTO aHaJN3a, U3MEPEHHUS
MOKa3aTelen, XapakTepU3yIOLINX
AKCIUTyaTal[MOHHBIE CBOMCTBA JAETaleH U
WHCTPYMEHTOB, YCTaHABJINBATh IPUUMHBI UX
OTKJIOHEHHS OT 3aJJaHHBIX ITapaMeTPOB

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl




JlMcUUIUIMHA OTHOCUTCS K OJ10KY (DaKyJIbTaTUBHBIX JUCLUILIUH.

JlMcuuIuinHa B3aMMOCBSA3aHa JJOTMUECKH M COAEPIKATEIbHO-METOAMYECKH CO CIIENYIOUIMMHU
nucuurmHamMu U npaktukamu OOIT:

B o0si3arenbroit yactu (b 1.1):

- TexHonorus u opraHu3alys BHICOKOTEXHOJOIMYHOTO IPOU3BOJICTBA.

B uacrtu, popmupyemoii yaacTHUKaMH 00pa3oBaTenbHbIX oTHOMmEHHH (B1.2):

- MeTo/bl OLIEHKH TEXHOJOTMYECKOr0 YPOBHS M KaUeCTBa MPOIYKIIMU B BBICOKOTEXHOIOTHYHOM
IIPOU3BOJICTBE;

3. CTpyKTypa u coJep:kaHue TUCHUILTHHBI

OO0111ast TPYJ0EMKOCTb JTUCIMILTHHBI COCTABIISACT 2 3aueTHBIX(e) enuHuti(bl) (72 4acos).
Nzyuaercs Ha 1 cemecTpe o0ydyenus. Dopma mpoMeKyTOYHON aTTECTALUH - 3a4eT.

3.1  Buabl yueOHO# padoThl U TPYA0EMKOCTH

3.1.1. Baounas ¢popma o0ydeHus

Ne . KoamuecTBo Cemectpbl
Bup yuyeOHoii padoThI
n/n 4acoB 1 cemecTp
1 | AyauTopHble 3aHATHUS 36 36
B Tom umcne:
1.1 | Jlekuuu 24 24
1.2 | CemMuHapcKHe/IPaKTHUECKUE 3aHITUS 12 12
1.3 | JlaGoparopHble 3aHATHS 0 0
2 | CamocTosiTeibHast paboTa 36 36
B Tom umcne:
2.1 | IloxroroBka u 3ammTa JIaAOOPaTOPHBIX 0 0
pabor
2.2 | CaMOCTOATEJIBHOE U3YUYEHUE 36 36
3 | IpomexyT3a0uHas aTTecTalusl
3auet/aud.3auer/sK3aMeH 3aueT
Hroro 72 72

3.2 TemaTrnyeckuid MJIaH U3yYeHHUs TUCHUIIIMHBI
(mo ¢popmam 00yueHus)
Temaruueckuii miaH pa3MeniéH B mpuiioskeHuu 1 k paboueit mporpamMme.

3.3  Coaepxanue TMCUHIIMHBI

Baenenue

Pons mMarepuanoB B TexHMUECKOM Tporpecce. Poib MaTepraioB B COBPEMEHHON TEXHUKE.
Kputepun ouieHku u BbIOOpa MaTepuanoB. PaOOThI OTEUECTBEHHBIX U COBPEMEHHBIX YUEHBIX B
obmactu MarepuanoBenenus. Knaccudukarmus marepuanoB. Okumaemple MOCISACTBUS OCBOCHUS
HaHOMAaTEpHUaJIOB.

Tema 1. ®u3znko-MexaHUUECKHe CBONCTBA MaTeprasioB. CTPOCHHE MaTepHaIOB.

Tunel cBsizeil B TBEpABIX Tenax. MeTamiuyeckuil TUIM CBSI3U. ATOMHO-KPUCTALLTMYECKOE
CTPOGHHE METAUIOB. THMBI KPUCTAUIMUECKUX PEIICTOK, HX XapaKTEePHUCTHKU (mapamMmerp,
KOOPJIUHAIIMOHHOE YHWCJO, IUIOTHOCTH YMAKOBKH), W30TPOMHS, AHH30TPOIHUS, KBA3UHU30TPOIUSI.
Toueunsie, TMHEHHBIE W TTOBEPXHOCTHHIC JEPEKTHI, CTPOCHUE PEAbHBIX METAJIOB U CILJIABOB



(BakaHcUU, JUCIOKALMHU, OJIOKK MO3aWKH, TPAaHUIIBI 3epHa). TeopeTnueckas U peanbHas MPOYHOCTb
METAJUIOB, BIMsIHUE 1epeKToB. I1yTH MoBbIIeHNs IPOYHOCTH MeTaLI0B. KpHucTamu3amus MeTaioB
nepBUYHAass H BTOpHYHas. TepMmoanHamMuuecKkue OCHOBBI (pa3oBbIX mpeBpamieHuii. Kpusble
OXJIaX/IEHUS, CTENICHb MEePEOXIKACHUS, (PAKTOPBI, BIUIOIINE HA IPOLIECC KPUCTAIIU3ALUH, CBA3b
MEX/Yy CTEIEHBIO MEPEOXJIAXACHUS, YHUCIOM ILEHTPOB KPUCTALIM3ALMA U CKOPOCTBIO pPOCTa
KpuctauioB. Benuumna 3epHa. MoaudunupoBanue xkuakoro Meramwia.  [lomumopdnbie
IIPEBpAILEHUSL.

Tema 2. Teopus CIIaBoB.

[onsaTus o crmaBax. OmnpeneneHre TEPMUHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, (a3a. TBepabie
pPacTBOPBI, MEXaHUYECKHE CMECH, XUMUYECKUE coenHeHus. [luarpaMmbl cocTOssHUA. CBA3b MEXIY
CTPYKTYPOM CILIaBa, ONPEEIAEMOM MO JuarpaMMe COCTOSIHMS M CBOMCTBaM cruiaBa. /[uarpamma
COCTOSIHMS KEJI€30-LIEMEHTUT. XapaKTePUCTUKU KOMIOHEHTOB. CTPYKTYpHBIE COCTaBJISIOLIME H
¢da3pl Ha JuarpaMMe Okene3o0-IeMeHTUT. CyIIHOCTh 93BTEKTHYECKOTO M HIBTEKTOMIHOTO
npeBpamieHnid. [IpumeHenue npaBuiaa KOHLEHTpalMi M npaBuwia (a3 Ha JuarpaMme xeeso-
LIEMEHTUT.

Tewma 3. Teopus TepMuUuecKoli 00pabOTKH.

Buasr Tepmuueckoit o0padotku craneit. [IpeBpamienuss npu HarpeBe crtanu. Poct 3epHa
ayCTEHUTa, HAaCJIEeICTBEHHOE U AEUCTBUTEIBHOE 3€pHO B cTanu. [leperpes u nepexor. [Ipespamenue
ayCTEHUTa I[P HENPEPHIBHOM OXJAXKICHUM. JlHarpaMMa HM30TEpPMUYECKOIO IIPEBPAIICHUS
aycrenura. IlepautHoe mnpeBpamieHne. MapTeHCUTHOE TIPEBpALIEHHE U €ro OCOOEHHOCTH.
[IpeBpatenue npu OTIyCKe, CTPYKTypa U CBOICTBA CTalu MpH OTIycke. OTIycKHasi XpynkocThb | u
II pona. IIpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTald, (AKTOPbl BIMSIOIIME HAa MPOKATUBAEMOCTb:
BIMSIHUE JICTHPYIOIIMX JJIEMEHTOB, pa3Mepa 3epHa ayCTEeHHTa, HEpPACTBOPUMBIX KapOWUIOB H
BKJIIOUEHUH. MeToaMKa OnpeieIeHHs KpUTUYECKOT0 JUaMeTpa 10 JuarpaMme poKaJInBaeMOCTH.

Tema 4. MeTasuibl ¥ METAIIMYECKUE CIUIABBI.

CoBpemeHHBIE MeTaIMYecKue CruiaBbl. OCOOCHHOCTH W XapaKTEPUCTHKH COBPEMEHHBIX
METAJJIOB U METAJUIMYECKUX CIUIaBOB. lIpuMeHeHne mx B MalIMHOCTPOCHHH. KOHCTpYyKIMOHHBIE
Marepuaibl U UX CBOMCTBA. YTIEpPOIUCThIE CTaIX. JlermpoBaHHbIE CTayd. MeTauibl U CIUIaBBI C
0coObIMH CBOMCTBaMH BbICOKONpouHble CTaqu. MapTEHCUTHO-CTaperoliie KOHCTPYKIIMOHHbBIE
CTalld, MX COCTaB, PEXUMbl 00paboTku U oOnactu mnpumeHeHusa. CraBel ¢ 0c000 BBICOKOM
M3HOCOCTOMKOCTBIO, COCTaB, MapKHUpOBKa, TepMHUYeckas oO0paboTka M 00JacTH HpPUMEHEHHS.
HepsxaBeromuye XpoMHCTbIE M XPOMOHMKENEBBIE CTald, COCTaB, MAapKUpPOBKa, TepMUYECKas
00paboTka 1 obacTu npuMeHeHus. JKaponpouHsle cTanu u crjiaBbl. OCOOEHHOCTH MOBEICHUS CTalTU
IpU Harpy3kax B O0OJaCTHM BBICOKUX TEMIIEpaTyp, Mpeaena AJIUTEIbHON MPOYHOCTH, Mpeaes
noJi3yyecTd. THUIMOBBIE CIUIaBbI, COCTaB, CTPYKTypa, TepMooOpaboTka, cBoiicTBa W 00jacTu
npuMmeHeHus. CruiaBbl ¢ 33JaHHBIMH  (U3MYECKHMH  CBOWCTBaMU. MarHutomsrkue u
MarHuTOTBEpAble cIaBbl. (CBEpXIPOBOAHMKH. THTAaHOBBIE CIUIaBBI, COCTaB, MAapKHPOBKA,
TepMHuueckas o0paboTka u obnactu npuMeHeHus. Marepuainsl ¢ 3pdextom namatu Gopmsl (S11D).
Huxkenupn tutas: cBoicTBa, CTpoeHUE, puMeHeHre. OCHOBHBIE CITOCOOBI BBIPAIIMBAHUS KPUCTAIIOB
13 ra3oBoil (asel, U3 pacTBopa, U3 paciuiaBa. MeTo/ibl, HCIOJIb3yeMbIE€ B IPOU3BOICTBE KPUCTAIIOB.
OKcIepUMeHTaIbHO HalmrofaemMble GopMbl pocTa. J[eHAPUTHBIN, SYEUCTBI M CKEJIETHBIM pOCT
KpucTaaoB. Mopdosoruiyeckre 0coOOEHHOCTH KPHUCTAJIOB, BRIPAILIEHHBIX U3 paciiiaBa. JledekTsl B
KpHUCTaJlaX, BbIpallliBaeMbIX M3 pacmiiaBa. Metoasl bpumxmena — CrtokOakepa, HoxpaibCKoro.
PocT 1 mpruMeHeHne HUTEBUAHBIX KpUCTAIIIOB. HOBBIE TOKOJIEHNSI CHHTETUYECKUX KPUCTAILIOB.

Tema 5. KoMIIo3uIIMOHHbBIE MaTE€pUAIIBL.

Hcnonb30BaHre KOMIO3UIIMOHHBIX MaTepUaIOB Kak 3aMEHUTENeH TpaJullMOHHBIX METAJJIOB.
Knaccugukanus KOMOO3UIIMOHHBIX MaTepualoB. Pacnipeienenne HanpsHKeHUH MKy MaTpulei u
HanonHuTesneM. CxeMbl apmupoBanus. Kputuueckas qnuHa BojokHa. OCHOBBI pacueTa CBOICTB
KOMITO3MIIMOHHBIX MaTepraaoB. KOMIO3UTHI C METANINYECKOW MaTpHLeH. J(ncriepcHOYIIpOUYHEHHBIE
KOMITO3UIIMOHHBIE MaTepHalibl, 0COOEHHOCTH MEXaHu3Ma YIpouyHeHHs. [lucnepcHoynpoYHEeHHbIE
KOMITO3UTBI HA OCHOBE aJIFOMUHUS, HUKENSA U IPYTHX METAIIIIOB. BOJIOKHHMCTBIE KOMITIO3ULIMOHHbIE



MaTepuaiabl Ha AJIIOMUHUEBOM W HHKelneBOH Marpumax. KoMmos3uTel ¢ HampaBlI€HHOHN
KpUCTaIM3anue  9BTEKTHK.  [lOpOIIKOBbIE  KOMIIO3UMIMOHHBIE  Marepuaiabl  (KEpMeThl)
aHTU(QPHUKIIMOHHOTO ¥ (ppUKIMOHHOrO Ha3zHaueHus. PuiubTpbl. KoMIO3UTBI ¢ MOIMMEpHOM
Mmatpune. IlomumepHast Marpuua KOMIIO3MLIMOHHBIX MarepuanoB. @DeHonpopMaibaeruatasi,
SNOKCU/IHAs] WU KPEMHUHOpraHMYecKas MaTpula KOMIIO3UIIMOHHBIX MarepuanoB. OcoOEHHOCTH
(GU3MKO- MEXaHMYECKOro MOBEACHHMsI NoauMepoB. OpraHudeckue, 3J1€MEHTOOPIaHWYECKHE MU
HEOpraHUYECKUE NOJUMEPDL. BONOKHHUCThIE KOMITO3ULIMOHHBIE MaTEpHallbl HA MOJIMMEPHON MaTpHUILIe
(kapOOBOJIOKHUTHI, OOPOBOJIOKHUTBI, OPraHOBOJIOKHHUTHI). KOMIO3MIMOHHBIE MaTepuaibl Ha
IIOJINMEPHON MAaTpUlle C TOPOUIKOBBIM HamojHuTesNeM (miactmaccsl). Ponb  MmOpomKoBbIX
(TeXHMYECKHH Yriepoa U Jp.) U BOJIOKHUCTBIX HamojHUTened. KoMmo3utsl ¢ kepammueckoil u
CTEKJISIHHOW MaTpHULIEH.

Tema 6. HanomaTepuaisl.

OcHOBHbIE TMOHATHS O HAHOMATEepUAJaX HCIOJb3YeMOW TEpMUHOJIOTMU. OCHOBHBIE BUbI
YIJIEpOA0COIepkKAIMX HaHOMAaTepuanoB. AJUIOTPONHbIE MOAM(UKALUU YIiIepoAa, CBOWCTBA U
CTPYKTYpPHBIE HECOBEPIIICHCTBA OJTHOM M3 TaKuX Moaupukanuii — rpadeHa. MonekynspHoe CTpOeHUE
¢bymiepeHoB, UX CBOMCTBA B Cpelie pacTBOpUTENEH, ONTHYECKUE CBOMCTBA, CTPOCHUE U CBOMCTBA
GbymiepeHonog00HbIX 00BEKTOB: OHHOHOB, YHAPO3APANOB, Qyuieputsl, Qymiepuasl. CTpoeHHe H
CTPYKTYypa HaHOTPYOOK, 1e(heKThl CTPOCHUSI HAHOTPYOOK, KalMJUISIpHbIE SIBJICHUs, HaOIr01aeMble B
HAaHOTPYOKax, MEXaHU3MBI COPOIIUN HAHOTPYOKAMH PAa3IUYHBIX BEIIECTB, a TAKKE IYTH IMOBBIIICHUS
copOLMOHHON crocoOHocTU. OnTHYEeCKHE U JIEKTPUUECKUE CBOMCTBA YIJIEPOJIHBIX HAHOTPYOOK,
MOJTYTTPOBOTHUKOBBIE CBOMCTBA YITIEPOIHBIX HAHOTPYOOK. MexaHn4ecKre 1 POYHOCTHBIE CBOICTBA
YIJIEPOJHBIX HAHOTPYOOK, a TaK)Ke CBOMCTBA, CBSI3aHHBIC C IEKTPOHHOU sMuccueid. CtpoeHue u
CBOMCTBA MMIIOJOB, AacTPaJICHOB, HEYIVIEPOJHBIX HaHOoMarepuasioB. CTpyKTypa M CBOMCTBa
HaHOOOBEKTOB, O0JQAAIOUIMX KBAaHTOBBIMU CBOMCTBaMHU. (OCHOBHBIE METOJbl IOJYYEHUS
HAaHOMATEPHAJIOB, IJIA3MEHHBIA METO], TeXHOIOTHUeCKU mporiecc noiaydeHus: gymieperoB C60 u
C70. OcoOGeHHOCTH cUHTE3a 3HJ03HApaANOB. [lomydyeHne HAHOTPYOOK JIEKTPOIAYTOBBIM METOAOM.
[IpuMeHeHne HaHOMAaTEPHUAIOB.

3.4  TemaTnka ceMMHAPCKUX/MPAKTHYECKUX H J1a00PATOPHBIX 3aHATHI

3.4.1. CeMuHapCcKH1e/IpaKTUUECKUE 3aHATUS

[Tpaktuyeckoe 3anstTie N0l «MakpoaHanus cranei.

[Tpaktuyeckoe 3ansiTie NO2 «MuKpoaHalIn3 CTaeii.

[NpakTrueckoe 3anatue N03 «lIpokammBaeMocTh CTaIm.

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

[Tpaktrnyeckoe 3ansTre NOS « KOMITO3UIIMOHHBIE MaTEepHaIbl KaK 3aMEHUTENN
TPAAULMOHHBIX METAJIOBY.

[Tpaktnyeckoe 3ansTre N06 «OnTrudeckue cBOiiCTBa HAHOYACTHILY.

3.4.2. JJabopaTopHbI€ 3aHATUS
JlaGopaTopHbI€ 3aHITHS OTCYTCTBYIOT

3.5 Temarnka KypcoBbIX NPOEKTOB (KypPCOBBIX padoT)
KypcoBbie paGoThI/IPOEKTHI OTCYTCTBYIOT

4, YuyeOHo-MeTOAMYECKOE U MH(OPMAITUOHHOE O0ecTieueHue

41  HopmatusHbie 1okyMeHTBI 1 'OCTHbI



4.2  QOcHoBHasi 1UTEpaTYypa
1. MatepuanoBeneHue. Y 4eOHUK JJIst CTYI. BbICII. yueO. 3aBeaenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarennctBo Akagemus, 2011, 400 c.

4.3  JlonoJHUTE/ILHAS JIUTEPATYpa

1. MarepuanoBenenue. YueOHuUK /uist By30B / mon penakuueit b. H. Apzamacosa, I'. T

Myxuna / Ap3amacos b. H., Makaposa B. ., Myxuu I'. I'. u 1p. — M. : u31areapCcTBO
MI'TY um.

H. 3. baymana, 2001, 648 c.

2. MammHOCTpOuTENbHBIC MaTepHaiibl. MeToandeckue ykasanus / moq pegakuueii [ M.

Boakosa — MI'TY «MAMM», 2003.

3. Beibop crutaBoB. Metoauueckoe nocobue / mox penaxiueii I'. M. Bosikosa — M.: MI'TY

«MAMM», 2009,

4.006beMHbIe HaHOMaTepHalibl. YueOHoe nmocooue / I'. M. Bosikos — M.: KHOPYC, 2011,

168 c.

4.4  DaexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

[IpoBenenue 3aHATUN U aTTECTAllMii BOBMOXKHO B TUCTAHIIMOHHOM (pOpMaTe C MPUMEHEHUEM
CUCTeMbl JUCTaHIMOHHOrO oOyueHusi yHuBepcurera (C/JO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) o BceM pazaenam nporpaMmabi:.
Ha3anue 0P
IMepcnextuBupie | https://online.mospolytech.ru/course/view.php?id=13334

MaTepHaIbl

TCXHOJOT'MH B
BBICOKOTCXHOJIOI'HMYHOM

IIPOU3BOJICTBE

Pazpaborannsie DOP BKITI0YatOT TPEHHPOBOYHBIE M HTOTOBBIE TECTHI.
ITopsimox mpoBenieHus: pabOT B AMCTAHIIMOHHOM (opMaTe YCTaHABIMBAETCS OTJIEIbHBIMU
PacnopsKEHHUSIMU MPOPEKTOpa 1Mo yueOHOM paboTe U/iiin IIEHTPOM yueOHO-METOIUIECKOM paObOTHI.

HHTepHeT-pecypchl BKITIOYAIOT y4eOHO-METOAMYECKHE MaTepUabl B JJIIEKTPOHHOM BHJIE,
MpeJicTaBIeHHbIE Ha caiiTe mospolytech.ru

Kaxnpiii  cTymeHT oOecrieueH  HMHIMBHIYAIbHBIM  HEOTPAaHHUUEHHBIM  JOCTYIIOM K
ANEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup;  lib.mami.ru/lib/content/elektronyy-katalog) x 31eKTpOHHO-OMOIMOTECUHBIM
cucteMaM (RJIEKTPOHHBIM OUOIHOTEKaM)

45 JluueH3MOHHOe M CBOOOJHO  pacnpocTpaHsieMoe  NPOrpaMMHOe
o0ecneueHune

OrcyrcTByeT

46  CoBpemeHHbIe MPO(deccHOHATbHbIE 0a3bl TaHHBIX U HH(pOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTEpHET, JOCTYNHBIX AJIS1 OCBOCHUS AMCUMILIUHbBI:

Ne HaumenoBanue Ccbliika Ha pecypce HJocrynHocTh

NudopmauoHHO-CIPABOYHEIE CHCTEMbI



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

Nudopmarmonnsie pecypcsl Cetn http:
ttp://www.consultant.ru
KoncynbranTtl Inroc P flocrymHo
DJIEKTPOHHO-0M0JINOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JlocTyIiHa B ceTH
Hurepuer 6e3
OrpaHUYEHU I

IPR Books https://www.iprbookshop | JocrymHa B cetu

ru/ WNurepuer 6e3
OrpaHUYEHUM
IIpodeccuonaibHbie 6a3bl JTAHHBIX

baza maHHBIX HaydYHOU http://www.elibrary.ru JHoctyrmHo

AIICKTPOHHON OMOIHOTEKN

(eLIBRARY.RU)

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

NoJIUTeMaTHUeCKasi peepaTHBHO-

oubnmmorpaduueckas u

HAYKOMETpPUYCCKAsI

(bubmmomeTpuveckas) 6a3a TaHHBIX

S. MarepuajibHO-TEXHHMYECKOE O0ecreyeHue

Jlekumonnast ayauropust oOmiero (oHga, TEPEHOCHONW MYJIbTUMEAUMHBIA KOMIUIEKC
(mpoexTop, HOYTOYK)

6. MerToanyecKkue peKOMeH 1Al UH

Metoauka mpenofaBaHusl TUCIUIUIMHBI U peaau3alus KOMIETEHTHOCTHOTO TMOJXOJa B
W3JI0KEHUU W BOCTIPHATUU MaTepualia MpeTycMaTpPUBAET UCIIOIb30BAHNE CIICIYIOIUX aKTUBHBIX U
WHTEPAKTUBHBIX (JOPM TPOBEICHUS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHATHI:

— ayJIUTOPHBIE 3aHITHS: JICKIINH, IPAKTUIECKHE PA0OThI, TECTUPOBAHHUE;

— BHEAyJIUTOPHBIEC 3aHATHUSA: CAMOCTOSITEIbHOE U3YUYE€HHE OTAEIbHBIX BOIPOCOB, MOJATOTOBKA
K MPaKTUYECKUM paboTam.

OO0pa3oBaTe/ibHbIEC TEXHOJIOTUH

Bo3MmoxHO npoBe/ieHue 3aHATUI U aTTeCTallui B AUCTAaHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBbl JTUCTaHIMOHHOrO oOydeHus yHuBepcutera (C/IO-LMS) Ha ocHOBe pa3paboTaHHBIX
AJIEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) (cMm. 1.4.4).

[Topsmox mpoBeneHus: paboOT B IUCTAHIIMOHHOM (hopMare YCTaHABIMBAETCA OTACIbHBIMH
pacrnopsKeHUSIMU TPOPEKTOpa Mo yueOHOoM paboTe U/ MU LIEHTPOM yueOHO-METOINYeCKO paboThl.

6.1 Meroanueckue peKOMEHAANUM ISl NpenoJgaBaTeyiss IO OPraHU3aANUH
o0yueHust

6.1.1. TlpenonaBarenh OpPraHMW3YeT NPEMOJABAHWE AWCIUIUIMHBI B COOTBETCTBHU C
tpeboBanusimu  "TlomoxkeHuss 00 OpraHu3alud 00pa30BaTEIBHOrO Mpolecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE U €ro (punnanax", yrBepkKaEHHBIM PEKTOPOM YHUBEPCHUTETA.


http://www.consultant.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://webofscience.com/
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6.1.2. Ha mepBoM 3aHSTUH MperofaBaTelb JOBOJUT O CBEICHUS CTYACHTOB COACpPXKAHHE
paboueii mporpammel guctuiinHbl (PIIJ]) w mpemocTaBisieT BO3MOXKHOCTH O3HAKOMJICHUS C
IIPOrPaMMOH.

6.1.3. [IpennonaBarens 0cOOCHHO 0OpaIiaeT BHUMaHUE CTYICHTOB Ha:

- BBl U (HOPMBI TIPOBEICHHS 3aHATUH MO MUCIUIUIMHE, BKIIOYAs MOPSIOK MPOBEICHUS
3aHATUNA C MPUMEHEHHEM TEXHOJIOTUH TUCTAHIIMOHHOTO OOYYEHHUS U CHUCTEMbl TUCTAHIIMOHHOTO
obyuyenus ynusepcureta (CAO mocmonutexa);

- BU[BI, COJIEp)KaHHWE U TOPSAOK IPOBENEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coziepKaHue U MOPSAOK MPOBEICHUS TPOMEKYTOUHOM aTTecTalii B COOTBETCTBUU
¢ (oHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbM PI1/I.

6.1.4. [oBomuT 10 CBEACHHWS CTYACHTOB TpaduK BBIMOJIHCHHS Yy4eOHBIX padoT,
npeaycMorpeHHsix PIT/I.

6.1.5. Heobxoaumo ¢ camoro Hauana 3aHATUNA PEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO U
JOTIOJTHUTEBHYIO IUTEPATYPy U YKa3aTh IIyTH AOCTYIA K HEH.

6.1.6. B Havane wiM B KOHIIE CEMECTpa JaTh CIHCOK BOMPOCOB JJisi MOATOTOBKH K
MIPOMEXYTOUHOM aTTecTaluu (SK3aMeHy WU 3a4ETy).

6.1.7. Pexomennyercsa (akt o3nakomsieHus ctyaeHToB ¢ PIIJl u rpadukom paGoThl
MUCEMEHHO 3a(MKCUPOBATH MOJIMUCHIO CTYJCHTA B TUCTE 03HAKOMJIeHHs ¢ conepskanue PIT/I.

6.1.8. IlpenonmaBarenu, BeAyIIUH JIEKIMOHHBIE W TMPAKTHUUYECKUE 3aHATHUSA, JIOJDKHBI
COTJIACOBBIBATh TEMATHYECKHH IUTaH NPAKTUYECKUX 3aHATHH, HCIOJIB30BATH EIUHYIO CHUCTEMY
0003HaYEeHUIi, TEPMUHOB, OCHOBHBIX IMOHSATUIN JAUCIUTUIMHEIL.

6.1.9. Ilpy MOAroTOBKE K CEMUHAPCKOMY 3aHATHI) 10 TEPEYHIO OODBSIBICHHBIX TEM

MPEIoIaBaTeIl0 HEOOXOAMMO YTOYHUTh IUIAH WX MPOBEACHUS, MPOIyMaTh (OPMYIHPOBKH H
COJIepKaHUE YUCOHBIX BOITPOCOB, BEIHOCUMBIX Ha 00CYXJICHUE, 03HAKOMUTBCS C TIEPEYHEM BOTIPOCOB
0 TEeME CEMHHAapa.

B X0€ CcE€MHHapa BO BCTYHNHUTCIIBHOM CJIOBC PACKPBITH IMPAKTHYCCKYIO 3HAYMMOCTH TCMbIL
CEMHUHAPCKOTO 3aHSTHS, ONPEICIUTh MOPSJOK €ro MPOBEICHHS, BPeMsi Ha OOCYKICHUE KaXKIOTO
yueOHOro Bompoca. [IpumeHss (GpOHTAIBHBIA ONPOC JaTh BO3MOXHOCTH BBICTYIIHTH BCEM
CTY/ICHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3akmrounTeIbHOM YacTH CCMHUHAPCKOI'0 3aHATHUA CJICAYET MOJABECTU €TI0 UTOTU: 1aTh OLICHKY
BBICTYIUICHHI Ka)XKJIOTO CTYJCHTa M y4eOHOH TPYIIIBI B IIEIOM. PacKphITh MOJI0KUTEIBHBIE CTOPOHBI
U HCAOCTATKU IMPOBCACHHOI'O CEMHUHAPCKOTO 3aHATUA. OTBeTUTH Ha BOITPOCHI CTYACHTOB. BI)II[aTB
3a7aHus I CAMOCTOSTENTLHOM paboThI IO MOATOTOBKE K CIEAYIOMIEMY 3aHSTHIO.

6.1.10. IlenecooOpazHo B X0Je 3aIIUTHl MPAKTHYECKUX padOT 3aJaBaTh BHICTYMAIOIIUM H

ayJIUTOPUHU JOTIOJIHUTEIbHBIE W YTOYHSIOIIME BOMPOCHI C IIENIbI0 BBIACHEHUS HMX TMO3UIUN TIO
CYIIECTBY 00CYKTa€MBIX TTPOOIIEM.

Bo3MoxHO npoBeieHne 3aHATUN U aTTeCTallui B IUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTeMbl TUCTaHLMOHHOro o0yueHus yHuepcurera (CHO-LMS). [lopsaok npoBeneHust paboT B
JTUCTAaHIIMOHHOM (opMaTe YCTaHaBIMBAETCA OTIEIbHBIMU PACHOPSIKEHUSIMU TPOPEKTOpa IO
yueOHOI1 paboTe W/MIK LIEHTPOM yueOHO-METOINYECKOi paboThI.

6.2 MeTtoanyeckue yKazaHusi 1JIs1 00y4AKUIUXCS 0 OCBOEHUI) UCHUILTUHBI

1.2.1. CtyzmeHT ¢ caMoro Havyaja OCBOSHHUSI JUCIUTUIMHBI JOJDKEH BHUMATEITFHO O3HAKOMHTCS
¢ paboueif mporpaMMOM JUCITUTIITUHBL.

1.2.2. CtyaeHTy HEOOXOAMMO COCTaBUTH I ceOsl rpadK BBITOJHEHUS y4eOHBIX padoT,
npenycmorpeHnbix PIIJ[ ¢ yuérom TtpeOoBaHMii APYrux AWCHUIUIMH, U3Yy4aeMbIX B TEKYIIEM
ceMecCTpe.
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1.2.3. Ilpu mpoBeneHUH 3aHATHH W MPOLEAYp TEKYIIEH M MPOMEKYTOUHOW aTTECTAllUU C
UCIOJIb30BAHUEM HMHCTPYMEHTOB MH(OPMAIMOHHONW 00pa30BaTEIbHOW Cpeabl AMCTAaHIIMOHHOIO
obOpazoBanus yHuBepcutera (LMS MocnonuTexa), Kak BO BpeMs KOHTAaKTHOW pabOTHI C
IpernojiaBaTesieM TaKk M BO BpEMsl CaMOCTOATENbHOH pabOThl CTYAEHT JOJDKEH OOeCHeuuTh
TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHIIMOHHOTO TOJKIIOYEHHs K CHUCTEMaM JAMCTaHLMOHHOIO
oOyuyenus. IIpum OTCYTCTBUM Takol BO3MOXXHOCTHM OOCYIUTh CHUTYallUI0O C IpernojaBaTeieM
JUCLUIUIMHBIL.

1.2.4. CamocrosrenbHas paboTa SBISETCS OJHUM W3 BHJIOB Y4eOHbIX 3aHATuH. Llenb
CaMOCTOSITENTbHON pabOThl — MPAKTUYECKOE YCBOCHUE CTYJCHTaMHU BOIPOCOB, pACCMATPUBAEMBIX B
IIPOLIECCE U3YyUEHUS TUCLUTIIMHBIL.

Busl BHEAyTUTOPHOM CaMOCTOSTENEHON pabOTHI:

- CAMOCTOSITEJIBHOE U3YYEHUE OTACIbHBIX TEM IUCLUILINHBL;

- [IOATOTOBKA K JIEKIIUOHHBIM 3aHATHSIM;

- IOATOTOBKA K CEMMHAPaM U IIPAKTUYECKHUM 3aHATHM;

- o(hopMIIEHHE OTYETOB I10 BBINOJIHEHHBIM MPAKTUYECKUM paboTaM M HOArOTOBKA K HUX
3alluTe.

J1J1s1 BBITIOJIHEHM S JIFOOOT0 BUJIa CAMOCTOSITEIbHOM PabOThl HEOOXOAMMO MPONUTH CIIEAYIOLIHE
JTarbl:

- OIIpeJIeJIEHUE 1IeTT CaMOCTOSATENIbHOM paboThI;

- KOHKpETU3alus 103HaBaTeIbHON 3a/1auy;

- CAaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITeNIbHOU paloTe;

- BBIOOP aJIEKBaTHOTO CIIOCO0a ACWCTBUS, BEAYIIETO K PEIICHUIO 33/1a49H;

- IJIAHUPOBAaHUE PabOTHI (CAaMOCTOATENBHOM MK C TOMOILBIO MPETIO1aBaTeNsl) HaJjl 3a/1aHHEM;

- OCYIIECTBJIICHHE B TPOIECCE BBIMOJHEHHUS CAMOCTOSTENLHOW pPaOOThI CaMOKOHTPOIIS
(IpOMEXXYTOYHOI'O M1 KOHEUHOI0) Pe3yIbTaTOB PA0OThI U KOPPEKTUPOBKA BIIOJIHEHHSI PaOOTBHI;

- pepnekcus;

- [Ipe3EHTALMsI CAMOCTOSITENIbHOM pabOThI MM 3aIIMTa IPAKTUYECKOU PabOTHI.

7. DoH/1 OLIEHOYHBIX CPEJCTB

@DoHJT OLIEHOYHBIX CPE/ICTB NpeicTaBieH B [Ipunoxkernu 2 k paboueii mporpaMme U BKITFOYaeT
pa3aensl:

7.1. MeTo1bl KOHTPOJIS U OLIEHUBAHUS PE3yJIbTaTOB 00yUEHUS

7.2 lllkana v KpUTEpUU OLIEHUBAHMS pe3yIbTaTOB 00yUeHHUs

7.3. OnieHOYHBIE Cpe/icTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.2. TIpoMexyT3a0ouHasi aTTeCTAUS
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Tpunoowcenue 2
Pa3znen 7 PIIJ - ®OH/]
OIHEHOYHBIX CPEJICTB
MO AMCIUTIIJIMHE
«IlepcneKTUBHBIE MATEPUAJIBI U TEXHOJIOTHH B BLICOKOTEXHOJIOTHYHOM

IMPOU3BOACTBE»
Hamnpapnenue moaroToBKu
27.04.02 YnpasBJiieHHe Ka4eCTBOM
O6pazoBatenpHas mporpaMmma (mpouiIb MOATOTOBKH)

«YI[paB.HeHne Ka4yeCTBOM B HHAYCTPHUHA 4.0»

7. ®OH/] OLIEHOYHBIX CPE/ICTB
B mportecce 00ydeHHs B TEUEHHE CEMECTpa HCIOJIb3YIOTCS OIICHOYHBIE CPEICTBA TEKYIIErO
KOHTPOJISl YCIIEBAEMOCTH M MPOMEXKYTOYHBIX aTTecTaruid. [I[puMeHsI0TCs Clienyrolue OneHOYHbIe
CPEICTBA: TECT, 3alIUTa MPAKTUICCKUX PaboT, 3a4eT.
OOyuenne mo aucimiuinHe  «[lepcriekTMBHBIE  Marepuanbl W TEXHOJOTHH B
BBICOKOTEXHOJIOTMYHOM TPOU3BOJICTBE» HAMPABICHO Ha (OPMHPOBAHHUE Y OOYYAOIIMXCS
CIICAYIONIMX KOMITCTCHIIUN:

Koa n HauMeHoBaHne KOMIIETEH I HNHaukaTopbl 10CTHKEHHST

KOMIIETCHIIU N

[IK-2. Cioco6eH ocymecTBIsTh BEIOOP
MaTepHUalIOB U TEXHOJOTHUECKUX MPOLIECCOB
JUTSI TIONTYYEHUsI 3aJaHHOTO KOMILJIEKCa
CBOJICTB.

UIIK-2.1 3Haer: MeTAIIIMYECKUE U
HEMETaNTNYeCKHe KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIC MAaTEPHAIIBI, UX
CBOIICTBa, CIIOCOOBI YIIPOYHEHUS,
TEXHOJIOTHYECKUE BO3ZMOXXHOCTH
TePMHUECKOH 00pabOTKH, METOIBI
MIPOBECHUS CTPYKTYPHOTO aHAJIN3a U
ONpeeNICHNUs SKCIUTYaTallHOHHBIX CBOMCTB
JleTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeer: BBIOUpATh MaTepUabl IS
JleTasiel MallvH, MPUuOOPOB U HHCTPYMEHTOB,
BUJ TEPMUYECKOI 00pabOTKH, TPOBOAUTH
CTPYKTYPHBIN aHAJIU3 U U3MEPEHUS
MOKa3aTeliel, XapaKTEPU3YIOIIUX
JKCIUTyaTallMOHHbIE CBOKCTBA JIeTalel U
WHCTPYMEHTOB, YCTaHABINBATh IPUUUHBI UX
OTKJIOHEHHS OT 3a/IaHHBIX apaAMETPOB;
NIIK-2.3 imeeT HaBBIKK: BBIOOpA
MaTepHualoB JUJIsl Pa3IMUYHbIX U3JEIUMI, BU
TePMUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYPHOTO aHaJIN3a, U3MEPEHUS
MOKa3aTeliel, XapaKTEPU3YIOIIUX
JKCIUTyaTallMOHHBIE CBOMCTBA JIeTajleil U
WHCTPYMEHTOB, YCTAaHABJIMBATH IPUIHUHBI KX
OTKJIOHEHHS OT 33/IaHHBIX TapPAMETPOB
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7.1  Metoabl KOHTPOJIS M OLICHUBAHUS Pe3yJIbTATOB 00YYeHHUSI

HanmenoBanue [Ipencrasnenue
Ne OLICHOYHOTO KpaTkas xapakTeprcTHKa OLIEHOYHOTO OIIEHOUHOTO CPEJICTRA B
OoC cpecTBa CpeAcTBa ®0C
OdopmiteHHBIC OTYETHI (>xypHau)
[paktuueckue  |[IPAKTHYCCKUX  PabOT, MPELyCMOTPEHHBIX -
1 paGOTHI pabodeli HporpaMMol  AUCHMIUIMHBI ¢ - CPCICHb HPAKTHACCKIX
(IIpP) OTMETKOH IperojaBaTelis «3a4TeHO», eCIn pabor
BBITIOJTHEHBI 1 O)OPMIIEHBI BCE paOOTEHI.
[IpencraButh oauH pedepaT Mo BHIOPAHHOY]
TEeMe C OLCHKOH MpEernogaBaTess «3a4TeHO»
2 Pedepar ecnu mpeacrasBieH oauH pedepar B Gopm¢ Ilepeyens Tem pedepara
(P) peACTaBII AUH pe@epa opmg Liep pedep
Npe3eHTald 1 Ha OyMaKHOM
HOCHUTEJIE.

7.2  lIkajna u KpUTEPUH OLIEHUBAHNS Pe3y/JIbTATOB 00y4YeHHs

dopma NPOMeKYTOYHOH ATTECTAIIMU: 3a4eT.
J1o maThl IpOBEICHUS TPOMEKYTOUHOM aTTECTAIUU CTYJICHT JIOJKCH BBIITOJIHUTD BCE paOOTHI,

Mpe1yCMOTPEHHbIE HACTOsIIeH paboueil mporpaMMoi nucuuIuinHbl. [lepedens 00s3aTenbHBIX padoT
MPEACTABJICHBI B YHKTE 3.4.

*Ecnu He BBIMOJIHEH OAMH WM Ooyiee BUIOB y4eOHOI paboThl, yKa3aHHBIX B paboueii

nporpamme, mNpenoJaBareiib HUMCET IIPpaBO BbICTABUTb HCYHOBJIICTBOPUTCIBHYHO OLCHKY Ha

IIPOMEKYTOYHOM aTTECTALUU.

[IIxaa oneHMBaHUA 1A 3a4eTa:

Ixana
OIIEHUBaHUS

Omnucanue

3aureHo

BoinonHens!l Bce BUIbI yueOHOUM pabothl, npeaycmorpeHHsie PIT/I.
CTyneHT [EeMOHCTpUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HAaBBIKOB
NOpPUBEJCHHBIM B TaOiMUIax IOKa3aresed, omepupyer MpHOOpPETEeHHBIMU
3HAHUSAMHU, YMEHUSAMU, HABBIKAMMU, IPUMEHSET UX B CUTYyallUsAX MOBBILLIEHHON
cnoxHocTu. [Ipu 3TOM MOryT OBITH IOMYIIEHBI HE3HAUWUTEIbHBIE OIMIMOKH,
HETOYHOCTH, 3aTPyJAHECHUSA IIPpH AHAJUTUYECKHUX ONEpalMsIX, IEepeHOCce
3HAaHUU U YMEHHI Ha HOBBIC, HECTAHAAPTHBIE CUTYAIINH.

He 3aureno

He BbimosHeH oxuH win Oojee BHUAOB y4yeOHOW paboTHI,
npenycmoTpeHHbix PIIJI. CTyneHT neMOHCTpUpYET HEMOJIHOE COOTBETCTBUE
3HaHWH, YMEHHH, HaBBIKOB TPHUBEICHHBIM B TaOJHMIaX TOKa3aTeneH,
JIOITYCKAIOTCSl 3HAYUTEIbHBIC OMIMOKH, TPOSBISIETCS OTCYTCTBHE 3HAHHHU,
YMEHUH, HaBBIKOB TIO0 PpAAy TOKa3arejel, CTYACHT HCIBITHIBACT
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3HAUUTENIbHBIE 3aTPYAHECHUS [IPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSAMH IIPU
UX IIEPEHOCE HA HOBBIE CUTYalUU.

7.3 OueHouHbIe CpeACTBA

7.3.1. Tekyuii KOHTPOJIb

Tekymmii KOHTPOJIb BBHIMOJHSACTCS ¢ MpuMeHeHueM pedepara. [lepeuens tem pedepara
MPEJCTaBICH HIXKE. Pe3ynbTaThl TEKYIEro KOHTPOJIS YCIIEUTHO 3aYUTHIBAIOTCS, €CIIU MIPU OTBETE
BBITIOJTHEHBI BCE TPeOOBaHWS K HANHMCAHHWIO W 3amure pedepara: oOo3HAueHa mpodiema u
o0OCHOBaHa €€ aKTyaJlbHOCTh, CHCNaH KpaTKWid aHajiu3 pa3JIMYHbIX TOYEK 3pCHUs Ha
paccMarpuBaeMyro mpodJIeMy U JIOTUYHO W3JI0KEHA COOCTBEHHAS MO3UIUS, CPOPMYTUPOBAHBI
BBIBOJIbI, TEMa PACKPhITA TOJHOCTBIO, BBIACPXKAH 00BEM, COOIOACHBI TPEOOBAHUSI K BHEUTHEMY
o(opmMIIeHHIO, TaHBI TPABUIIBHBIE OTBETHI HA JIOTIOJHUTEIILHBIE BOIIPOCHI.

PexoMenayemblie TeMbI pedepaToB
1. Pedepar npeanonaraeT 1eMOHCTpALMIO MPOEKTa, 0 BbIOpaHHOW Teme. OTueTHbIE
MaTepHalibl B BU/E IPE3EHTAMU U TTOSICHUTEIBHOM 3aIUCKU.

7.3.2. IIpomMexkyT3a04HAsA aTTECTALUS

[IpomexxyT3aouHast aTTecTalys npoBoauTcs Ha 1 cemectpe oOydyeHus B popme 3a4era.

3a4yet mpoBOIUTCS MO OMIIETaM, OTBETHI PEAOCTABISIOTCS IMMCEbMEHHO C MOCIIETYIOIUM
YCTHBIM cobecetoBaHreM. buseTsl popMHUPYIOTCS M3 BOIIPOCOB MPEICTABICHHOTO HUXKE TIEPEUHSI.

PersiameHT npoBeeHus 3a4eTa:

1. B Ourer BIIto4aeTcs 2 BONPOca U3 pa3HbIX Pa3esioB AUCIUILTHHBL

2. Ilepedenp BONpocoB cojiepKUT 19 BompocoB 1o U3y4eHHbIM TEMaM Ha JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUAX (IIpUIaraercs).

3. Bpems Ha MOATOTOBKY MMCHBMEHHBIX OTBETOB - 110 40 MUH, ycTHOE coOeceoBaHue - 10
10 MunyT.

4. [IpoBeaeHune aTTecTallK (9K3aMEHA) C UCMIOJIH30BAHUEM CPECTB JIEKTPOHHOTO 00YUYEHUSs
U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIMHA BBHIIOIHIETCS B COOTBETCTBHM C YTBEPKAEHHBIM
B yHuBepcutete "[lopsakoM mpoBeeHHs IPOMEXYTOYHON aTTECTAIlMH C HCIIOJIB30BAaHUEM CPE/ICTB
3JIEKTPOHHOTO 00YYEeHHUs U TUCTAHLMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTH"

IIpuMepsI TECTOBBIX 3aJAHUMN:

IlepeueHb BONPOCOB A1l MOATOTOBKHU K 3a4eTy M COCTaBJIEHUs ONJ1eTOB

1. Inarpamma Fe-C. XapakrepucTrka (a3 v CTpPyKTYpPHBIX COCTABIISFOIINX.

2. lnarpamma Fe-C. Omnpenenenne xuMudeckoro cocrasa ¢a3 B cruiase ¢ 4,3 %
C pu 1400°C.

3. IlonsTHe o crutaBax. TBepbie pacTBOPHI, MEXaHHUYECKHE CMECH, XHMUIECKHE
COE/IMHEHUSI.

4. Tnarpamma Fe-C. Xapakrepuctuka (a3, ydacTBYIOIIHX B IBTCKTHUECKOM
HpeBpaIleHHH.

5. lnarpamma Fe-C. Onpenenenne xuMmudeckoro cocrasa ¢a3 B cruiase ¢ 0,8 %
C npu 727°C.

6. Kpucramm3samnus cruraBos. [Ipasuiio ¢as. [TpaBriio KOHIICHTpAITHA.

7. ATOMHO-KPUCTAJUTMUECKOE CTPOCHHE METAJUIOB. THITbI KpUCTAITMYECKUX
PEIIETOK U MX XapaKTePHCTHKA.

8. 3akoHOMepHOCTH KpHcTALTH3ad. CTETeHb MePeoXIIaKICHHS, YHCIO
LEHTPOB KPUCTAJUIU3ALUHU, CKOPOCTh POCTA KPUCTAIIIOB. AMOP(HBIE METaILIbI.



15
9. lenaputHas nukBaiys. [[pyyrHbI BOSHUKHOBEHUS U CIOCOOBI yCTpaHEHUSI.

10. IedexThl KpUCTATUTMYECKOTO CTPOSHUS. BIUsSHIE IIOTHOCTH JUCIOKAIUI
Ha IPOYHOCTh MaTEPUAJIOB.

11. BausiHue cTeneHu nepeoxyaxIeHUs Ha IPOLECC KPUCTAJUIU3ALUH.
Crpoenue cnuTka. 30HanbHas JTUKBaLKS.

12. BausiHuE CTETIeHU NePeoXIaXIeHUs Ha BETMUUHY 3€pHA.
MonudunmpoBanue.

13. CtpoeHue 1 CBOMCTBA TPOOCTUTA 3aKaIKa U TPOOCTUTA OTITYCKA.

14. MapTeHCUTHOE IPEeBpaIlleHNe U €r0 OCOOCHHOCTH.

15. [loBepxHOCTHas 3aKalika, BUbI U 00JIACTU IPUMEHEHUS

16. IonHas 1 HEeTIOMHAs 3aKaJIKa CTaJICH.

17. Ctpoenue u cBOMCTBa MAPTEHCUTA 3aKAJIKA U MApPTEHCUTA OTITyCKa.

18. IlpeBpaieHne aycTeHUTa IPU HETIPEPHIBHOM OXJIax1eHHH. OcOOEHHOCTH
HEepIAUTHOTrO IpeBpaiieHus. CTpyKTypbl HEPIUTHOTO TUIIA.

19. Otyck. Buabl otiiycka. I3MeHeHne CTpyKTYpBbl U CBOMCTB IIPU OTITYCKE.
20. IIpokanuBaeMoCTh U 3aKaIMBaeMOCTb. PaKTOPbI, BIUAIOLINE HA
POKAIMBAEMOCTh. BiIMsHNE MPOKAINBaEMOCTH Ha CBOICTBA CTAJIH.

21. Omxur Il pona, ero Buabl, UX Ha3HAUYCHUE.

22. JlebeKThl 3aKaKy M METOABI UX MPETYIPEKICHHUS.

23. Kputnueckue Touk MH 1 Mk. X 3aBUCMOCTb OT COZIepKaHMsl yriiepoja u
JIETUPYIOLIUX 3JIEMEHTOB B CTaJIU.

24. Kputnueckue Touku Al, A3, Acm. [IpeBpaiieHus B CTaJIv IPH STUX
TeMIepaTypax.

25. Ynyumenue. CTpoeHHe U CBOMCTBAa COPOUTA OTITyCKa U cCOPOMTA 3aKAIKH.
26. IToBepxHOCTHAas 3aKaJiKa: ra3orjiaMeHHas 1 3akaika TBY.

27. IlpeBpariieHus Ipu OTILYCKeE 3aKaJeHHOM cTainu. Buabl otmycka.

28. Crioco0Obl 3aKaJIKi: HeTPEPhIBHAS, IPEPBIBUCTAS, CTyIIEHYATAS,
U30TepMHUYECKasl.

29. OTXUT ¥ HOpMaJTH3aIUs CTAIN. PeXKUMBI, XapaKTEpUCTHKA TOITy9aeMOn
CTPYKTYPBI U CBOMCTB.

30. Hakuemn u pekprCTaTN3alns METAIIOB.

31. Harpes crayim. HacnencrBennoe 3epHo. [leperpes u mepexor.

32. Omxwur [ pona, ero BUIBI, UX Ha3HAYCHUE.

33. 3aKkajiouHble Cpe/ibl, OCHOBHbIE TPEOOBAHUS K HUM.

34. Hanomarepuaibl. CTpyKTypa, CBOWCTBA, IPUMEHEHHE.

35. Kakue TeXHOIOruM Ha3bIBalOT HAaHOTEXHOJorusIMu? B kakoMm pazmepHoM
MHTEpBaJie HauboJee SIPKO MPOSIBIAIOTCS CelUPUUECKe CBONCTBA HAHOOOBEKTOB?
36. Oxapakrepu3yiite QyiepeHsl 1 HAHOTPYOKH, 00JIaCTH UX MPUMEHEHHS.
37. Kakue marepuraisl Ha3pIBalOT KOMIO3UTHBIMU? IX CBOIICTBA, METOIBI
NOJy4YeHHUs: U 00J1aCTH IPUMEHEHUSI.

38. BoIOKHUCTBIE KOMITO3UTHBIE MaTEPHAIbl HA METAJUTHIECKON OCHOBE
(adrOMHHMIA, MarHUA, TUTAH, HUKEJb, MElb ¥ UX CIUIABHI).

39. JlucniepcHO-ynpOYHEHHbIE KOMIO3UTHBIE MaTepHaibl. OCHOBBI,
ynpouHstomue ($asbl. J[ucriepcHo-ynpouyHeHHBIE KOMITO3UTHI HA OCHOBE aJTFOMIHHS
(CAII). IucniepcHO-ynpoYHEHHbIE KOMITO3UTHI HA HUKEJIEBOM OCHOBE.

40. O61mas xapaKTepuCTHKA U KJIaCCH(PHUKAIINS CIOUCTBIX KOMITO3UTHBIX
MaTepHajoB HAa METALIIMYECKOW OCHOBE 110 Ha3HAYEHUIO.

41. MeTo/pI TOTyYeHHS CJIOUCTHIX KOMITO3UTHBIX MaTEpPHAJIOB HA
METaJUIMYECKOU OCHOBE.

42. Pa3HOBUAHOCTH MaTPHIIBI U ApPMUPYIOIIETO MaTepralia B KOMIO3UTHBIX
MaTepHajax ¢ HeMeTaIn4ecKoit ocHoBoi. O01mas kiaccudukanus KOMIO3UTHBIX
MaTepHaJIOB C HEMETAUINYECKON OCHOBOM IO THUITY YIIPOYHUTEIS.



IIpnaoxenne 1

TemaTu4yecKui IJIaAH CoaepKaHusA JTNCHHUIIJINHBI «HepCHeKTI/IBHbIe MaTE€pHaJIbl U TEXHOJOI'MA B
BBICOKOTCXHOJOT'NYHOM IIPOU3BOACTBE)

IO HAIIPABJCHHUIO MOATOTOBKH

27.04.02 «YnpaBiieHHe KQa4eCTBOM
[Tpodunes noaAroToBKM
YrnpasiieHue kauecTBOM B uHAYycTpuu 4.0

®opma 00y4YeHUs: 3a04YHASA

Tox Hadopa: 2026/2027

ATOMHO-KpPUCTAIITMYECKOE
CTPOCHHUE

MeTajoB. THUMbl
KPUCTAJUTMYECKHUX

PELIETOK, X XapaKTEePUCTUKH
(mapameTp, KOOpAUHAIITMOHHOE

(MarucTp)
Buabl yueOHoii padoThl, ®opMm
BKJIIOYASl CAMOCTOSITEJIbHYIO Buabl camocTosiTeIbHOM PadoThI bl
a00Ty CTYIEHTOB CTYAEHTOB aTTecT
Paznen P yery ’ ya
H TPYAOEMKOCTh B 4acax anuu
n/n Jla
J | II/C 5 CPC | KCP | KP. | KIL. | PI'P | Pegepar | K/p | O | 3
Beeneunne. Tema 1. ®usuxo-
MeXaHUYEeCKHE CBOMCTBA
MmarepuanoB. CTpoeHue
MaTepHasoB.
1 Turbl CBI3€1 B TBEPABIX
Tenax. MeTaysInYeCKUi THUIT CBSA3H. 2 2 + +
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YHCJIO, INIOTHOCTh YIIaKOBKH),
M30TPONUS, AHU30TPOIIUS,
KBazuu3orponus. ToueuHsle,
JUHENHbIE M TOBEPXHOCTHbBIE
nedeKThl, CTPOCHUE PealbHbIX
METaJUIOB U CILJIABOB (BaKaHCHH,
JUCIIOKAlMKU, OJIOKM MO3auKH,
rpaHuLbl 3epHa). TeopeTuueckas u
peajibHass IMPOYHOCTh METAJUIOB,
BiusiHAE 1edexToB. [Tytn
MOBBIIIEHHS IPOYHOCTU METAILIOB.
Kpucranmnuzanus metaiinos
NepBUYHAs U BTOPUYHAS.
TepMoanHaMuYeCKue OCHOBBI
(dazoBbIX npeBpaineHuid. Kpusbie
OXJIQXK]IEHUS, CTETIEHb
HepeoxyIaxaeHus, (pakTopsl,
BIIUSIIOLIME HA MTPOLIECC
KPUCTAJUIM3ALlUHU, CBA3b MEXKIY
CTETIEHBIO MIEPEOXITKICHUS,
YHUCIIOM

LHEHTPOB KPUCTAJUIU3AIMH U
CKOPOCTBIO POCTa KPUCTAJLJIOB.
Bennuuna 3epHa.
MoaudunpoBaHue *H1IKOTo
metasuia. [lomumopdubie
IIPEBPALLEHMSL..

Tema 2. Teopus criaBoB

ITonsTHA O criaBax.
Onpenenexyie TEPMUHOB: CILIaB,
cucremMa, KOMIIOHEHT, (a3a.
TBepabie
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PpacTBOPbI, MCXaHUYECKHUE CMECH,
XUMHUYCCKUEC COCIMHCHNAA.
I[I/Ial"paMMH COCTOAAHUA

. CBs13b

MEXIY CTPYKTYpOH CIUIaBa,
OIpeAECIIAEMOM 110 IUarpaMMe
COCTOSIHMS M CBOMCTBaM CILIaBa.
Jlnarpamma cOCTOSIHHS KeEJE30
LEMEHTUT. XapaKTEPUCTUKHU
KOMIIOHEHTOB.

CTpyKTypHBIE COCTaBIISIIOIINE

U (a3bl Ha 1UarpamMMe Keie30
neMeHTUT. CyIHOCTh
IBTEKTHUYECKOTO U 3BTEKTOUTHOTO
npespaiuenuii. [Ipumenenue
IIPaBUJIa KOHLIEHTPALMi 1 ITpaBuiIa
¢a3 Ha qUarpamme xeneso-
LIEMEHTHUT.

Tema 3. Teopus

TEpMHUECKON 00pabOTKH.

Buael Tepmuyeckoin

o0pabotku craneil. [IpeBpamenus
npu Harpese ctanu. Poct 3epHa
ayCTEHHTA, HACIICJICTBEHHOE U
JIeMCTBUTENILHOE 3€PHO B CTAJIH.

Ileperpes u MIEPEXKOT.

[TpeBpamienue

ayCTeHUTa MPU HETIPEPHIBHOM
oxJIakaeHuu. Jlnarpamma
M30TEPMHUUYECKOTO NIPEBPAILIEHUS
aycrenuta. [lepautHoe
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npeBpaileHre. MapTeHCUTHOe
IPEBpaICHUE U €T0 OCOOCHHOCTH.
IIpeBpaiienue npu OTIycke,
CTPYKTypa U CBOKCTBA CTaJu IIPU
otnycke. OTnyckHast Xpynkoctsb [ u
II pona.

IIpokanuBaeMocTs U
3aKaJMBAeMOCTh CTalld, (DaKTOPHI
BIIMSIONINE HA MPOKAIMBAEMOCTD:
BIIMSTHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3mMepa 3epHa ayCTEHHUTA,
HEPACTBOPUMBIX KapOUI0B U
BKJIFOYEHU . Meroauka
onpeaeseHus

KPUTHYECKOIO UaMeTpa 1o
JarpaMMe MpoKaIMBaEMOCTH.

Tewma 4. Metamisl u

METAITIMYECKHE CILIaBBI.
CoBpemeHHbIE

METAITIMYECKHE CILIaBBI.
Oco0EeHHOCTH U XapaKTEPUCTUKU
COBPEMEHHBIX METAIIJIOB U
METAJIJIMYECKUX CIUIaBOB.
IIpumenenue HX B
MAaIlIMHOCTPOECHHH.
KoHCTpyKIIMOHHBIE MaTepHaibl U UX
CBOMCTBA. YTJIEPOJIUCTHIEC CTAJIH.
JlernpoBaHHbI€ CTANIN.

MerTanmsl U crnaBsl €

0COOBIMH CBOMCTBaMU
BrlicokonpouHsble cTaN.
MapTreHcuTHO-CcTaperoImue
KOHCTPYKLIMOHHBIE  CTalld,  HX
COCTaB,

peKuMBbI 00paboTKH U 00s1acTh
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MIPUMCHECHHSI.
CrutaBbel ¢ 0C000 BEICOKOH

HW3HOCOCTOMKOCTBIO, COCTaB,
MapKHpOBKa, TEPMUYECKAST

00paboTka 1 006JaCTH TPUMEHEHHUS.

Hep)KaBeIOH_[I/IC XPOMHUCTEIC U
XPOMOHHUKEIIEBBIC CTAJIN, COCTAB,
MapKHUpOBKa, TCpMHUYCCKAA

00paboTKa 1 00J1aCTH MPUMCHECHHSI.

JKaporpounsie craiau u

ci1aBel. OCOOEHHOCTH MOBEAEHHUS
CTaJIM NP HArpy3Kax B 00JIACTH
BBICOKMX  TEMIIeparyp, Mpeaeln
JUIMTEIbHOW MPOYHOCTH, IIPEAEII
noi3ydectu. TUITOBBIE CILIABHI,
COCTaB, CTPYKTYpa,
TEpMOOOPabOTKa,

CBOMCTBa U 00JIACTH TPUMEHEHUSI.
CrutaBbl ¢ 3aJaHHBIMU
(GU3NIECKUMU CBOWCTBAMH.

MarautomMsrkue "

MarHUTOTBEP/IbIe
cruiaBbl. CBEpXIIPOBOJIHUKH.
TutaHoBBIE CIJIaBBI, COCTAB,
MapKHPOBKa, TepMUYECKast
o0paboTka u obnactu
PUMCHEHHS.

Marepuaisl ¢ 3¢ pexTom

namstu popmsl (JI1D). Hukennn
TUTaH: CBOMCTBA, CTPOCHHE,
pUMCHEHHE.

OcHoBHbIE cTTOCOOBI
BBIpAIlMBaHUs KPUCTAJUIOB U3
ra3oBoi ¢azbl, U3 pacTBOPA, U3
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paciiaBa. MeToibl, UCHIOIb3yEeMbIE
B

MIPOU3BOJICTBE KPUCTAJLIOB.
OKcnepuMeHTalIbHO Ha0II01aeMble
dbopmbl pocta. JICHAPUTHBIN,
SYEUCTBIN U CKEJIETHBIA POCT
KpHcTayuioB. Mopdomnoruyeckue
0COOEHHOCTH KPUCTAJLIOB,
BBIPAILICHHBIX U3 pacIllaBa.
JledexTsl B KpucTasiax,
BBIPAILIMBAEMBIX U3 pacIlIaBa.

Meronp! bpumxkmena

— Croxbakepa,

YoxpanbCkoro. Poct u
IIPUMEHEHUE HUTEBUJIHBIX

kpuctauioB. HoBbie
MTOKOJIEHUSI CHHTETUYECKUX
KPHUCTAJIJIOB.

Tema 5. KoMno3uuoHHbIE
Marepuaibl.

Hcnonn3oBanue

KOMITO3ULIMOHHBIX MaTEPUAIIOB KaK
3aMEHUTENEN TPaIuLMOHHBIX
metanoB. Knaccudukanus
KOMIIO3UILIMOHHBIX MaTEPHUAIIOB.
Pacnpenenenue HaNPSHKESHUIA
MEXKIY

MaTpuilell 1 HanoJHuTesneM. CXeMbl
apmupoBanusi. Kpurnueckas niuHa
BOJIOKHA. OCHOBBI pacyeTa CBOWCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Kommosutsl ¢

METaJUIMYE€CKON MaTpULIEH.
JucriepcHOYIIpOYHEHHBIE
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KOMIIO3ULIMOHHBIE MaTepHAJIbL,
0COOCHHOCTH MEXaHU3Ma
YIPOYHEHHUS.
JlucriepcHOYIIpOYHEHHBIE
KOMITO3UThI HA OCHOBE aJTFOMUHUS,
HUKEJIS U IPYTruX METAJLJIOB.
BosokHucteie

KOMITO3ULIMOHHBIE MaTEpUaJIbl HA
AJTIOMUHHUEBON U HUKEJIEBOM
MaTpuULax.

KoM1o3uTsl ¢ HanpaBieHHON
KpUCTAJUIM3aLUEN IBTEKTHK.
[TopomikoBsie

KOMITO3UIIMOHHBIE MATEPUAIIBI
(KepMeThl) aHTU(PPUKIIMOHHOTO U
(GPUKIIMOHHOTO HA3HAYCHHUS.
DOUIbTPBL. Komno3utsl
MOJINMEPHON

Matrpuuei. [lomumepHnas marpuia
KOMITO3UITMOHHBIX MaTEPUAIIOB.
®enondopmanbaeruHas,
SIOKCUJIHAS U
KpEMHMUOpraHWYeCKasi MaTpULa
KOMITO3UITMOHHBIX MaTEPHAJIOB.

Ocobennoctu pU3MKO-
MEXaHW9IECKOTO ITOBE/ICHUSI

MMOJINMEPOB. Opl" AHUYCCKHC,

JJICMCH-
TOOPraHUYCCKUC
HCOPraHNn4CCKue

MMOJINMMEPHI.

u
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Bonoknucrteie

KOMITO3UIIMOHHBIE MaTepUaJIbl HA
MOJIMMEPHON MaTpHLE
(xapOOBOJIOKHUTBHI,
OOPOBOJIOKHUTHI,
OpPraHOBOJIOKHHTHI).
Komnozunmonssie

Marepuabl Ha  IIOJMMEPHOU
MaTpHlIe

C IOPOILIKOBBIM HAIIOJHUTEIEM
(TuacTmacchr).

Posib nopomkoBbix
(TeXHUYECKHA YIIIepoa U JIp.) U
BOJIOKHHUCTBIX HaIlOJHUTENEH.
Komrmo3utsl ¢ kepamuueckon

Y CTEKJISTHHOW MaTpPHIIEH.

Tema 6. Hanomarepuaiisl.
OCHOBHBIE TTOHSTHS O
HaHOMaTepHaJlax HCIOIb3yEMOMN
TepMUHOJIOTHH. OCHOBHBIEC BHU]IBI
YTIIEPOI0COACPKAITUX
HaHOMaTEPHAJIOB. AJUIOTPOITHbIE
MoudUKaIyK yriepoja, CBoicTBa
u

CTPYKTYPHBIE HECOBEPILIEHCTBA
OJIHOU U3 TaKUX MOAU(UKAIIII

rpadena.

MoutekynspHOe CTpOeHHE
(ynnepeHoB, UX CBOUCTBA B cpejie
pacTBOpPUTEIICH, ONITHYECKUE
CBOICTBA, CTPOEHUE U CBOMCTBA
bysepeHonog00HbIX 00bEKTOB:
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OHHOHOB, 3HPOSIPAJIOB,
GymnepuTsl, QyIICPUIBL.

CrpoeHue u CTpyKTypa
HaHOTPYOOK, 1e(PEKThI CTPOCHUS
HaHOTPYOOK, KalUIIpHbIE
SIBJICHUS,

HaOJIr0JaeMbIe B HAHOTPYOKax,
MEXaHU3MBI copOrmun
HaHOTpyOKaMu

Pa3IMYHBIX BEIECTB, a TAKXKE MyTH
MOBBILICHHS COPOLIMOHHOMN
crocobHocTu. OnTudyeckue u
ANEKTPUYECKUE CBOMCTBA
YIJIEPOAHBIX HAHOTPYOOK,
MOJIYIIPOBOIHUKOBBIE CBOMCTBA
YIIEPOJHBIX HAHOTPYOOK.
MexaHuveckue u

IIPOYHOCTHBIE CBOMCTBa
YIIEPOAHBIX

HaHOTPYOOK, a TAK)KE CBOMCTBA,
CBSI3aHHBIE C 3JIEKTPOHHOU
smuccuend. CTpoeHHe U CBOMCTBA
MUIIOJIOB, ACTPAJICHOB,
HEYTJIEPOIHBIX HAHOMATEPHAJIOB.
CtpyKTypa 1 CBOWCTBA
HAHOOOBEKTOB, 00IaIAIOIIIUX
KBaHTOBBIMH CBOMCTBaMHU.
OCHOBHBIE METOIEI

MOJTY4€HHs] HAHOMATEpUaJIOB,
TUTa3MEHHBIA METO/,
TexHonornuecKkui npouece
noxyuenus pymiepenos C60 u C70.
Oco0eHHOCTH CHHTE3a
3HI03HApanoB. [lomydyenne
HAHOTPYOOK AJIEKTPOIYTOBBIM
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METOIOM.
[Tpumenenune
HAaHOMAaTepPHAaJIOB.

d)OpM(l ammecmauuu

Bcero yacoB no nucuuIuiae B
MIEPBOM CEMECTpe
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