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Henun, 3212494 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHS M0 UCIUIIIHHE

HCJ'IBIO OCBOCHUA JUCHHUITIINHBI «HepCHeKTI/IBHBIG MaTcepHralibl U TCXHOJIOT'MHA B

BBICOKOTCXHOJIOTHYHOM IIPOU3BOACTBE» ABIIACTCA (bopMI/IpOBaHI/Ie y CTyACHTa

OOIIEMH)KEHEPHBIX 3HAHUH 1O BBHIOOPY W NPUMEHEHHMIO TIEPCIEKTUBHBIX MaTepHUaloB B
IIPOU3BOJCTBEHHO- TEXHOJIOTUYECKON EATEIbHOCTH, IIO3HAHUE IIPUPOJIbI U CBOMCTB MAaTEPUAJIOB, a

TaKIKC

MCTOJO0B HUX pallMOHAJIBHOI'0, JKOJOIrM4YHOI0 H 0€30IIaCHOr0 HCHOJIL30BAaHHUS B

MAalIMHOCTPOCHHNH.

3anaueit ocBoeHUs JUCUUIUTMHEL «[lepcrieKTHBHBIE MaTepUabl U TEXHOJIOTUH B
BBICOKOTEXHOJIOTUYHOM TPOU3BOICTBE» SBISCTCS:

- U3y4€HHE OCHOBHBIX IIOHATHH, TEPMUHOB U OIIpeJIeJIeHUI B 00JIaCTH NEePCHEKTUBHBIX
MaTepualoB;

- 03HAKOMJIEHHE C OCHOBHBIMHM KJIaCCaMH IIE€PCIEKTUBHBIX MAaTEPHUAJIOB;

- U3YYUTH COCTaB, CTPYKTYPY M CBOWMCTBA MEPCIIEKTUBHBIX MATEPUATIOB PA3IMUHBIX KJIACCOB;
- U3YYUTHh OCHOBHBIE CBS3H MEX]y CTPOCHHEM MaTepHAIIOB U MX CBOHCTBAMH;

- OCBOCHUE BUJIOB PA3yIPOUHSAIONICH U yIpoUHstoleld o0paboTKu (OTKUT, HOpMaTu3alus,
3aKajka, OTIYCK, U JIp.);

- HAY4YUTh CTY/IEHTOB [IPABUIILHO BBIOMPATh MaTepuall, Ha3HayaTh €ro 00paboTKy C LEIbI0
HOJIy4YEHHUs 3alaHHON CTPYKTYphl U CBOMCTB, 00€CTIEeUMBAIOIUI HEOOXO0AUMBIM KOMITJIEKCOM
CJIY’)K€OHBIX U 3CTETUYECKUX CBOUCTB.

OO0yuenue no aucuuiuinHe «llepcrekTuBHbIE MaTepHalIbl M TEXHOJIOTUH B
BBICOKOTEXHOJIOTUYHOM IIPOM3BOJICTBE» HAIPABICHO Ha ()OPMHUPOBAHNE Yy O0yUAIOIINUXCS
cremyrommx KomrereHui B coorBeTcTBrr ¢ PI'OC 27.04.02 «YmpaBiieHHuEe KaueCTBOMY,
yTBepAKAEHHBIM NprukazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa 1 HanmMeHoBanue KOMIIETEeHIMIT NHaukaTopbl 10CTHKEHHS
KOMIIETEHIIUH

UIIK-2.1 3uaer: MeTaUIMUECKIE U

[TK-2. Cioco6eH oCyIIecTBISATh BEIOOD
MaTepHaJIOB H TEXHOJIOTMYECKHUX MTPOIIECCOB
JUTSL TIOJTYYEHHUS 3a1aHHOTO KOMILIEKCa
CBOMCTB.

HEMETAJUIMYECKUE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIC MAaTEPHAIIBI, UX
CBOWCTBA, CIIOCOOBI YIIPOUHEHMS,
TEXHOJIOTUYECKHE BO3ZMOKHOCTH
TEPMHUECKON 00pabOTKH, METOIBI
MIPOBEJICHUS CTPYKTYPHOI'O aHallu3a U
ONpeieNIeHUs KCIUTyaTallHOHHBIX CBOMCTB
JleTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeer: BBIOMpaTh MaTepUabl IS
JieTanel MaluH, IpuOopoB U UHCTPYMEHTOB,
BUJI TEpMUYECKOI 00pabOTKH, TPOBOAUTH
CTPYKTYPHBIN aHAJIU3 U U3MEPEHUS
MOKa3aTesel, XapaKTepU3yIOIINUX
JKCIUTyaTal[MOHHBIE CBOMCTBA JIeTajIe 1
WHCTPYMEHTOB, YCTAHABIMBAThH MPUYUHBI UX
OTKJIOHEHHS OT 3a/IaHHBIX MapAMETPOB;
NIIK-2.3 imeeT HaBBIKK: BBIOOpA
MaTepHUaloB JIJIsl Pa3IUUYHBIX U3JIEIUI, BU
TEPMUYECKON 00padOTKU, MPOBEACHUS
CTPYKTYPHOTO aHaJIN3a, U3MEPEHUS
MOKa3aTeliel, XapaKTePU3YIOIIHNX
JKCIUTyaTallMOHHBIE CBOMCTBA JIeTaje 1
WHCTPYMEHTOB, YCTaHABIIMBATh MPUINHBI KX
OTKJIOHEHHS OT 3a/IaHHBIX TapAMETPOB

2.  MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl MPOrpaMMbl




JlucuuImHa OTHOCUTCS K OJIOKY (paKyJIbTaTUBHBIX TUCIIUILIHH.

JlucuminHa B3auMOCBsI3aHa JIOTUYECKU U COAEPKATEIBHO-METOANUECKH CO CIIEYIOIUMU
aucuurimHaMu v npaktukamu OOIT:

B o6s3aTenbHol yactu (b 1.1):

- TexHOD0THs U OpraHu3alys BHICOKOTEXHOJIOTHYHOTO IPOU3BOCTBA.

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

- MeTo/1bl OLIEHKM TEXHOJIOTHYECKOI0 YPOBHS U KaUeCTBa MIPOIYKIUHU B BBICOKOTEXHOJIOTUYHOM
MIPOU3BOJICTBE;

3. CTpyKTypa u coepkaHue IUCHUIITHHbI

OO011ast Tpy10eMKOCTh JUCIUIUTMHBI COCTABIIAET 2 3a4eTHHIX(¢) exuHui(bl) (72 yacos).
Nzyuaetcs Ha 1 cemectpe o0ydyenus. Dopma mpoMexKyTOYHON aTTEeCTALUH - 3a4eT.

3.1  Bwuabl yueOHoii paboThl M TPY10€MKOCTh

3.1.1. Ounas opma oOyueHHs

Ne . KosimgecTBo CemecTpbl
Bup y4e6Hoii padoTsl
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 | CaMOCTOATENIbHOE U3yUEeHUE 36 36
3 | IlpomexyToUHAast aTTECTAMSA
3auet/aud.3auer/sK3aMeH 3a4eT
Hroro 72 72

3.2 TemaTuuyeckuii NJaH H3yYeHUN TUCHUTLTHHBI
(mo popmam oOydeHus)
Tematuueckuit minaH pazMeléd B mpuiaoxeHuu 1 k pabodeit mporpamme.

3.3  Conep:xxaHue TUCHUNIUHBI

Beenenne

Ponp MarepuanoB B TEXHUYECKOM Iporpecce. Poiab MarepuanoB B COBPEMEHHON TEXHUKE.
Kputepun ouenku u BbiOOpa MaTepuanoB. PaboThl OTEYECTBEHHBIX UM COBPEMEHHBIX YYEHBIX B
obmactu MartepuanoBenenus. Kiaccudukanus marepuanoB. OkugaeMble MOCIEACTBUS OCBOCHHUS
HaHOMAaTEpHUAJIOB.

Tema 1. ®usnko-MexaHU4decKre CBOWCTBa MaTepuanoB. CTpoeHue MaTepHasoB.

Tunsl cBsizelt B TBepAbIX Tenax. MeTalTM4ecKUil THUI CBA3H. ATOMHO-KPUCTAJUTMYECKOE
CTPOEHHE METAUIOB. THUIBI KPHUCTAUIMYECKUX PELIETOK, MX XapaKTepUCTUKH (mapamerp,
KOOPJIUHAIIMOHHOE YHUCJIO, IUIOTHOCTh YIMAKOBKH), W30TPONUS, AHU30TPOIHUS, KBa3UHU30TPOIMHMS.
Toueunsle, TMHEHHBIE W MOBEPXHOCTHBIE HE(PEKTHI, CTPOCHHE PEATbHBIX METANIOB U CIUIABOB




(BakaHcuu, AUCIOKALMK, OJIOKM MO3auKH, TPaHHULIBI 3epHa). TeopeTndeckas U peajibHasi IPOYHOCTh
METAJUIOB, BIUAHUE Ne(eKToB. [IyTH MOBBIIICHNS TPOYHOCTH METAJUIOB. KpHucTanmu3amus MeTauioB
NepBUYHAs M BTOpPUYHAsA. TepMoaMHAMHUYECKHE OCHOBBI (ha30BbIX MpeBpamieHuii. Kpusble
OXJIQX/ICHUS, CTETICHb MEePEOXTKACHNUS, (PaKTOPHI, BIUSAIOUINE HA MPOLECC KPUCTATU3AINH, CBA3b
MEXJy CTENEHBIO IEPEOXJaXKICHUSA, YHUCIOM LEHTPOB KPHUCTAUIM3ALMM M CKOPOCTBIO POCTa
KpucTtauioB. Bemnumna 3epnHa. MoguduuupoBanue skuakoro wmeramia.  Ilomumopdubie
IIPEBpALLEHMSL.

Tewma 2. Teopus cIiIaBoB.

[TonsaTus o cimaBax. OnpezieneHne TEPMUHOB: CILJIaB, CUCTEMa, KOMIIOHEHT, (a3a. TBepsie
PacTBOPBI, MEXaHUYECKHE CMECH, XUMUYECKHE COeUHEHMs. JJuarpamMmmel cocTosiHMs. CBA3b MEXIY
CTPYKTYPOM CILIaBa, ONpPENEISIEMON 110 IuarpamMme COCTOSIHUS U CBOMCTBaM cIuiaBa. Jluarpamma
COCTOSIHUS JKEJI€30-LIEMEHTUT. XapaKTEPUCTUKU KOMIIOHEHTOB. CTPYKTYpHBIE COCTAaBIISIIOLIME U
¢dazpl Ha gmarpamme Kene30-uUeMeHTUT. CyIIHOCTh 3BTEKTUYECKOIO U IBTEKTOHIHOTO
npeBpaiieHuid. [IpuMeHeHne mnpaBuiia KOHUEHTpauMd M mpaBuia (a3 Ha guarpaMme xKeneso-
LIEMEHTUT.

Tewma 3. Teopus TepMuyeckoii 00pabOTKH.

Buasl tepmuueckoii 06pabotku cranend. IlpeBpamenust npu HarpeBe ctanu. Poct 3epHa
ayCTEHMTA, HACJIEACTBEHHOE U JICHCTBUTENIBHOE 3epHO B cTanu. [leperpes u nepexor. [Ipepanienue
ayCTEHUTa IIPU HENPEPBIBHOM OXJaXJIeHuW. JluarpaMMa M30T€PMHUYECKOrO IpPEBpaILECHUs
ayctenuta. llepnutHoe mpeBpamieHue. MapTEHCUTHOE NPEBpalleHHe MW €ro O0COOEHHOCTH.
[IpeBpamienue npu OTIyCKe, CTPYKTYpa U CBOMCTBA CTaJIM NpU OTIycKe. OTIycKHas XpynkocTs [ n
II pona. IIpokanuBaeMoCTh M 3aKaJTMBAEMOCTh CTaJIM, (PaKTOPHI BIMSIONINE HA MPOKATHBAEMOCTH!
BIMSIHUE JICTUPYIOIIMX BJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEPACTBOPUMBIX KapOUJIOB U
BKJIIOUEHUH. MeToMKa onpeIeleHusl KpUTHYECKOTO JUaMeTpa o Juarpamme NpoKaluBaeMOCTH.

Tema 4. MeTaiibl 1 METAJUIMYECKUE CIUIABBL.

CoBpeMeHHbIE MeTaJUIMYecKhe CIulaBbl. OCOOEHHOCTH M XapaKTEPUCTUKU COBPEMEHHBIX
METAJIJIOB U METAJNIMYECKUX CIUIaBoB. [IprMeHeHne Mx B MalIMHOCTPOE€HHUU. KOHCTPYKIIMOHHBIE
MaTepHaabl U UX CBOWCTBA. YTJIEPOAUCTHIE cTanu. JlermpoBaHHbIE cTaln. MeTayulbl U CIUIaBBI C
0coObIMU CBOMcTBaMU BbICcOKONpouyHble cTand. MapTeHCUTHO-CTaperonue KOHCTPYKIIMOHHBIE
CTaJiM, UX COCTaB, peXHUMbl 00paboTkM M oOnactu mnpuMmeHeHHs. CIiaBel ¢ 0c000 BBICOKOM
M3HOCOCTOMKOCTBIO, COCTaB, MapKHPOBKA, TepMHUYeCKas o00paboTka W 0O0JacTH TPUMEHEHUS.
HepxaBeromue XpOMHCTBIE UM XPOMOHHUKEJEBBIE CTalld, COCTaB, MAapKHpPOBKA, TEPMHUYECKAs
o0paboTka u obactu npuMeHeHus. JKaponpodHsie ctanu u criaBbl. OCOOEHHOCTH MTOBECHUS CTAN
IpU Harpy3kax B OOJAacTH BBICOKMX TeMIepaTyp, NpeAen UIMTEIbHOM MHpPOYHOCTH, Mpesel
noJyi3ydecTd. THUINOBBIE CIUIaBbl, COCTaB, CTPYKTypa, TepMOOOpabOTKa, CBONCTBA W 0OJACTH
npuMeHeHus. CrutaBbl ¢ 3aJaHHBIMM  (pU3MYECKMMM  CBOMcTBaMH. MarHuToMsrkue H
MarHuToTBepAble ciuiaBbl. CBepXNpPOBOJHUKU. THUTaHOBBIE CIUIABbl, COCTaB, MapKHUPOBKa,
TepMudeckas o0paboTka U obiactu npuMeHeHus. Martepuainsl ¢ ¢ pextom namsatu Gopmel (JI1D).
Hukenuna tutan: cBoiicTBa, cTpoeHue, mpuMeHeHue. OCHOBHBIE CTTOCOOBI BBIPALIMBAaHUS KPUCTAIIIOB
13 ra30Boi (hasbl, U3 pacTBOpa, U3 paciuiaBa. MeTo/Ibl, HCIIOJIb3yeMble B TPOM3BOICTBE KPUCTAILIOB.
DKcrnepuMeHTaIbHO HalmogaeMble Gopmbl pocTta. [eHApUTHBINA, SYEUCTHIM W CKENETHBIH pOCT
KpucTaoB. Mopdosoruueckue 0COOEHHOCTH KPUCTAJIOB, BBIPAIIEHHBIX U3 paciuiaBa. JleeKTs! B
KpHUCTaJljlaX, BbIpalIMBaeMbIX U3 paciiaBa. Meroasl bpumkmena — Ctokbakepa, Hoxpaibckoro.
PocT 1 mpruMeHeHne HUTEBUAHBIX KpUCTaI0B. HOBBIE MOKOJIEHNSI CHHTETUYECKUX KPUCTAJLIOB.

Tema 5. KoMno3uimoHHbsie MaTepyasbl.

Hcnonb30BaHne KOMIO3UIIMOHHBIX MaTEPHATIOB KaK 3aMEHHUTENEH TPaIUuIIMOHHBIX METAJIJIOB.
Knaccugukanus KOMIO3UIMOHHBIX MaTepraioB. Pacnipenenenye HanpsbKeHUH MeX1y MaTpHULed U
HanoJiHuTeneM. Cxembl apmupoBanus. Kputuyeckas nnuHa BosokHa. OCHOBBI pacyeTa CBOMCTB
KOMITO3UIIMOHHBIX MaTepuanoB. KoMmno3nutel ¢ Metamnndyeckoi Mmatpulieil. JlucnepcHOynpoYHEHHbIE
KOMITO3UIIMOHHBIE MaTepuajbl, 0COOEHHOCTH MEXaHu3Ma YIpo4yHeHHs. J(ucrepcHOyNnpoYHEHHbIE
KOMITO3UTBI HA OCHOBE QJIIOMMHMSI, HUKEJSA U APYTUX METAUIOB. BOJOKHHUCTBIE KOMIIO3ULIMOHHBIE



MarepuaJibl Ha aJIOMUHHMEBOM M HUKENEeBOM Marpuiax. KoMmo3utsl ¢  HampaBiIE€HHOH
KpUCTaJlIM3aluell  3BTEKTUK. IlOpoIIKOBBIE  KOMMO3MLIIMOHHBIE  MaTepuanbl  (KEPMETHI)
AHTU(PPUKIIMOHHOTO U (PUKUMOHHOTO HazHaueHus. PuibTpbl. KoMMIO3UTHI € MonUMepHOU
Mmatpunei. IlomumepHas MaTpuila KOMIO3MLIMOHHBIX MarepuanoB. DeHoiadopmaibaeruiHasi,
SMOKCU/IHAA W KpEeMHUHOpraHWyeckas MaTpulla KOMIIO3WIIMOHHBIX MaTepuanoB. OcoOEHHOCTH
(GU3MKO- MEXaHMYECKOro TOBEACHUs moauMmepoB. OpraHuveckue, 3IEMEHTOOPTaHUYECKHE U
HEOPraHU4YeCKHe MOoJIMMeEPbl. BOJIOKHHUCThIE KOMIIO3ULIMOHHBIE MAaTEPHUAJIbl HA TOJIUMEPHOM MaTpuULe
(kapOOBOJIOKHUTHI, OOPOBOJIOKHHUTHI, OPraHOBOJOKHUTHI). KOMIO3UIIMOHHBIE MaTepuaibl Ha
MOJIMMEPHOM MaTpulle C TOPOIIKOBBIM HamoJIHUTeNeM (Tuiactmacchl). Ponb  MOpOIIKOBBIX
(TEXHUYECKHUI YIJIepoJl M JIp.) U BOJIOKHHUCTBIX HarosiHuTeled. KoMmo3uTel ¢ KepaMUyecKou U
CTEKJISTHHOW MaTpHUIIEH.

Tema 6. Hanomarepuaisl.

OcHOBHbBIE NOHATHSI O HaHOMATEpUANIaX HCIOJIb3YeMOM TepMUHOJOTHU. OCHOBHBIE BU/IBI
yIIAEpOA0OCOIEPKAIIMX HAaHOMATEPUAIOB. AJIIOTPONHbIE MOAU(UKALUK YTIIepojaa, CBOICTBA H
CTPYKTYpPHBIE HECOBEPIICHCTBA OJJTHON U3 TAKUX MOJU(PHUKAIHA — rpadeHa. MoJeKyasipHOe CTPOSHHUE
GbyniepeHoB, UX CBOMCTBA B Cpelie paCTBOPUTENEH, ONTHYECKHE CBOMCTBA, CTPOCHUE U CBOWCTBA
¢bymiepeHonog00HbIX 00BEKTOB: OHHOHOB, SHIAPO3PAioB, Qymuieputsl, Qymiepuasl. CTpoeHue u
CTPYKTYpa HAaHOTPYOOK, N€(PEKThI CTPOCHHUSI HAHOTPYOOK, KaNUJUISIPHBIC SIBJICHUS, HAOII0JaeMbIC B
HAaHOTPYOKax, MEXaHU3MbI COPOLIMY HAHOTPYOKAMH Pa3IMYHBIX BEIIECTB, a TAKXKE IMyTH MOBBILICHHS
copOumoHHOi crocoOHOCTH. ONTHYECKUE M AIEKTPHUUECKUE CBOMCTBA YIIEPOTHBIX HAHOTPYOOK,
MOJIYIPOBOTHUKOBBIE CBOICTBA YIIIEPOIHBIX HAHOTPYOOK. MexaHnueckue v MPOYHOCTHBIE CBOICTBA
YIJIEPOIHBIX HAHOTPYOOK, a TaKKe CBOMCTBA, CBSA3aHHBIC C JJEKTPOHHOM 3Muccueid. CTpoeHue u
CBOMCTBAa MMWIOJOB, aCTPAJICHOB, HEYIVIEPOJHBIX HaHoMaTepuanoB. CTpykKTypa U CBOWCTBa
HAaHOOOBEKTOB, O00JANAIOMIMX KBAHTOBBIMH CBOWCTBaMH. (OCHOBHBIE METOABI TOJYYECHUS
HaHOMAaTepHAallOB, MIa3MEHHBIA MeToH, TexHomornyeckuil mpoiecc noayuenus gymiepero C60 u
C70. OcobeHHocTH cHHTE3a 3HJI03HIpasioB. [lonyueHne HaHOTPYOOK 3JIEKTPOYTOBBIM METOOM.
[IpuMeHeHne HaHOMaTEepHUANIOB.

3.4 TemaTuka ceMMHAPCKHUX/MPAKTHYECKUX U J1A00PATOPHBIX 3aHATHIA

3.4.1. CemuHapcKHe/IPaKTUUECKHE 3aHITUS

[Tpaktueckoe 3anstue Nol «Makpoananus cranei».

[TpakTueckoe 3ansaTHE N02 « MHUKpOaHaJIN3 CTaJIEH».

[Tpaktunyeckoe 3ansatue No3 «[IpokanrBaeMoCTb CTaIM».

[TpakTueckoe 3ansaTue No4 «3akanka 1 OTIIYyCK».

[TpakTrueckoe 3ansaTre N0S «KoMo3unnoHHbIe MaTepHalibl KaK 3aMEHUTEIH
TPaAULMOHHBIX METAJLIOBY.

IIpaktnueckoe 3ansaTre No6 «OnrTryeckre cBOMCTBAa HAHOYACTHUL.

3.4.2. JlabopaTopHBbI€ 3aHATH
JlaGopaTopHbIe 3aHATHS OTCYTCTBYIOT

3.5 TemaTHKa KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBblie paboThI/POEKTHI OTCYTCTBYIOT

4, YueOHO-MeTOAN4YEeCKOe M HHPOPMAIIMOHHOE o0ecieueHne

41 HopmatusHblie 10kyMeHTbI 1 'OCThI



4.2  QOcHoBHas JUTEpaTypa
1. MarepuanoBeacHue. Y4eOHUK IS CTY. BhICII. yue0. 3aBefenuii / I'. M. Boakos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.3  JlonmoJiHUTEJbHAsN JUTEpaTypa

1. MarepuanoBenenue. YueOHuK i By30B / mox peaakuueii b. H. Apsamacosa, I'. T

Myxuna / Apzamacos b. H., Makaposa B. ., Myxun I'. ". u np. — M. : u3nateiabcTBoO
MI'TY um.

H. D. baymana, 2001, 648 c.

2. MammHOCTpOUTEIbHBIE MaTepraibl. MeToanueckue ykasanus / moa peaaxiueii I'. M.

Boakosa — MI'TY «MAMM», 2003.

3. Beibop cmiaBoB. Metoauueckoe mocodue / mox peaakmueii I'. M. Boakosa — M.: MI'TY

«MAMN», 2009.

4,006beMHBIe HAaHOMATEpHAIbL. Yueonoe mocodue / I'. M. Boakos — M.: KHOPYC, 2011,

168 c.

4.4  JnekTpoHHBbIE 00pa3oBaTeJbHbIE pecypchl

[IpoBenenue 3aHATHI U aTTECTAMK BO3MOXHO B AMCTAHIIMOHHOM (popMarte C MPUMEHEHUEM
CUCTeMbl AucTaHIUOHHOrO o0y4yeHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoii AMEeKTPOHHBIX 00pazoBaTesbHbIX pecypcoB (DOP) mo BceM pazgenaMm IporpaMmsl:.
Hassanue D0P

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

TCXHOJOT'MH B
BBICOKOTCXHOJIOI'HYHOM

MIPOU3BO/ICTBE

Pa3zpaboranubsie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsmox mpoBeaeHust pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTAEIbHBIMU
PaCTOPSKEHHUSIMU TIPOPEKTOPA 10 yIeOHOM paboTe W/WiTH LIEHTPOM yu4eOHO-METOIUYECKOM padOTHI.

HHTepHEeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYESCKAE MaTepHalbl B 3JCKTPOHHOM BHUJIE,
Mpe/icTaBIeHHbIE Ha caiiTe mospolytech.ru

Kaxnplii  cTymeHT o0ecrnedeH HMHIAMBUAYaIbHBIM  HEOTPaHHYCHHBIM  JIOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x 31eKTPOHHO-OMOIMOTECUHBIM
cuctemMam (RJIEKTPOHHBIM OUOIHOTEKAM)

45 JluueH3MoHHOe W  CBOOOJHO  pacHpocTpaHsieMoOe  NMPOrpaMMHOe
olecrieyenmne

OtcyrcTByeT

4.6 CoBpemeHHbIe MpodeccHOHAIbHBIE 0a3bl JAHHBIX U MH(pOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepedens pecypcoB cetu UHTEpHET, JOCTYNHBIX /151 OCBOCHUS AUCHMILVIMHBI:

Ne HaumenoBanue Ccbuika Ha pecypce HocrynHocTh

HNHpopManMOHHO-CIIPAaBOYHbIE CHCTEMbI



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

YHpopmaumonHbie pecypest CeT |y v, consultant.ru | Tocrymo
Koncynprantliroc
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanp https://e.lanbook.com/ JlocTymnHa B ceTu
HNuTtepuer 6e3
OrpaHUYEHU I

IPR Books https://www.iprbookshop | JoctymnHa B cetn

ru/ WutepHer 6e3
OrpaHUYEHU I
IIpodeccnonanbHble 0a3b1 JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru JoctymHo

3JICKTPOHHOU OUOIMOTEKH

(eLIBRARY.RU)

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

nonuTeMaTHueckas pedepaTuBHO-

oubnmmorpaduueckas u

HayKOMETpUYeCcKast

(bubnmmomeTpuueckas) 6aza JaHHBIX

S5. MarepuaibHO-TEXHHYECKOe o0ecredeHmne

JlexiioHHast aymutopus oOmero (QoHma, TEPEeHOCHOW MYJIbTUMEAWHHBIA KOMILIEKC
(mpoekTop, HOYTOYK)

6. MeTtoanveckue peKOMEeHIANHN

Metoauka npenoaaBaHus JUCHMIUIMHBL M pean3alysl KOMIIETEHTHOCTHOIO IOJIXOJa B
U3JI0’)KEHUU M BOCIIPUATUU MaTepHalia MpeaycMaTprUBAET UCIOIb30BaHUE CIEAYIOIINX aKTUBHBIX U
MHTEPAKTUBHBIX (HOPM MPOBEACHHS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHATHIMA:

— ayJUTOPHBIE 3aHATHUS: JIEKIIUH, IPAKTUUECKHE pabOThI, TECTUPOBAHUE;

— BHEAyIUTOPHBIE 3aHATHUS: CAMOCTOSATEIbHOE U3yUEHHE OTJEIbHBIX BOIPOCOB, TOATOTOBKA
K IIPAKTUYECKUM paboTaMm.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3MoxHO mpoBe/ieHue 3aHATUH U aTTecTaluil B AUCTaHIIMOHHOM (hopMaTe C MPUMEHEHUEM
CHCTEMBl JHUCTaHIMOHHOrO oOyuyeHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
AJIEKTPOHHBIX 00pa3zoBaTenbHbBIX pecypcoB (DOP) (cMm. .4.4).

[Topsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTAEIbHBIMHU
pacnopspKeHHUSIMU TIPOPEKTOPA MO yueOHOM paboTe U/WiH IEHTPOM Y4eOHO-METOIMYECKON padOTHI.

6.1 Meroauueckne peKOMEHJANUM ISl TPeENoAaBaTe/isi MO0 OPraHU3alUU
o0yueHunst

6.1.1. IlpenonaBarenb OpraHu3yeT NpenoJaBaHUE IUCIMIUIMHBI B COOTBETCTBHM C
TpeboBanusiMu "[lonoxenuss 00 opraHuzalnuu 0Opa30BATEIBLHOTO Ipollecca B  MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (uiuanax", yrBepKIAEHHBIM PEKTOPOM YHHUBEPCUTETA.


http://www.consultant.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://webofscience.com/
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6.1.2. Ha mepBOM 3aHATHH TPENoOiaBaTeslb JOBOJIUT JI0 CBEICHHS CTYACHTOB COJCpIKaHUE
paboueit mporpammel aucuuiiuHbl (PIIJ]) m mpemocTtamisier BO3MOXKHOCTh O3HAKOMJICHHUS C
MPOTrpaMMOH.

6.1.3. [IpenomaBatenb 0coOEHHO OOpaliaeT BHUMaHUE CTYJACHTOB Ha:

- BUABI U (OPMBI TPOBEACHUS 3aHATHI MO JUCIMIUIMHE, BKIIOYAs MOPSIAOK MPOBEACHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTUH IMCTAHIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOIO
obyuyenus ynusepcureta (CAO mocmonutexa);

- BU[BI, COJEp’KaHUE M TMOPSJIOK IPOBEACHHUS TEKYIIEro KOHTPOJS YCIIEBaeMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPEJICTB;

- (hopmy, copepxraHue U MOPAIOK MPOBEACHUS IPOMEKYTOUHOM aTTecTallii B COOTBETCTBUU
¢ (oHIOM OIIEHOYHBIX CPE/ACTB, MpenycMoTpeHHbIM PI1/].

6.1.4. [loBomuT 10 CBEACHUS CTYACHTOB TIpaduK BBINOJHEHUS YYEOHBIX padoT,
npeaycMorpeHHsix PIT/I.

6.1.5. Heob6xoaumo ¢ camoro Havana 3aHSATHII PEKOMEHJIOBaTh CTYIEHTAaM OCHOBHYIO U
JIOTIOJIHUTENIBHYIO JIUTEPATypy U yKa3aTh IyTU AOCTYIA K HEH.

6.1.6. B Hayase wiaM B KOHIIE CEeMecTpa JAaTh CIUCOK BOIPOCOB JJsi MOJATOTOBKHU K
MIPOMEXKYTOUHOM aTTECTallUU (PK3aMEHY UJITU 3a4ETY).

6.1.7. Pexomenmyercs ¢akt o3zHakomieHuss ctyaeHtoB ¢ PIIJl u rpaduxom paboTb
MUCEMEHHO 3a()MKCUPOBATH MOJIMUCHIO CTYJEHTA B TUCTE O3HaKOMJICHHsI ¢ conepskanue PIT/I.

6.1.8. IlpenonmaBarenu, BeAylmUil JEKIUOHHBIE M MPAKTUYECKHE 3aHSTHUS, HOJKHBI
COIJIACOBBIBaTb TEMAaTUYECKUU IUIAH NPAKTHUUECKUX 3aHATHI, HCIIOJIb30BATh EAUHYIO CUCTEMY
0003HaYEeHUIi, TS PMUHOB, OCHOBHBIX IMOHSATHI IUCIUIUIUHEIL.

6.1.9. [Ilpy mOATOTOBKE K CEMHHAPCKOMY 3aHSTHIO IO TEPEYHIO OOBSBICHHBIX TEM

MPENoIaBaTeNll0 HEOOXOMMMO YTOUHUTH IUIAH WX TPOBEICHHS, NPOAYMaTh (OPMYIHPOBKU |
coJiepKaHne y4eOHbBIX BOIPOCOB, BBIHOCHUMBIX Ha 00CYX/IEHUE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHMHApA.

B xozme cemuHapa BO BCTYIHUTEIBHOM CIIOBE PACKPBITH NPAKTHYECKYIO 3HAYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHSTHS, ONPEACTUTh MOPSA0K €ro MpOBEIEHUs, BpeMs Ha OOCYKIEHHME KaXKJI0ro
yuebHoro Bompoca. [IpumeHsiss QpoHTaNbHBI ONpPOC JaTh BO3MOXKHOCTb BBICTYIHUTH BCEM
CTYyJIEHTaM, IPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3akmounTensHOM 4acTH CEMHHAPCKOTO 3aHATHS CIIeTyeT OABECTH €0 UTOTH: IaTh OIICHKY
BBICTYIUIEHUH Ka)KJIOTO CTy/I€HTa U Y4eOHOM rpymnibl B 11eJI0M. PacKpbITh MONT0XKUTENbHbBIE CTOPOHBI
M HEJOCTAaTKU MPOBEJCHHOTO CEMUHAPCKOro 3aHsTus. OTBETUTH HAa BONPOCH! CTYIEHTOB. BrinaTh
3aJIaHMs U CAMOCTOSTENILHOM PaOOTHI 110 MOATOTOBKE K CIIEIYIOIIEMY 3aHSTHIO.

6.1.10. IlenecooOpa3HO B XOJ€ 3alIUTHI MPAKTHUYECKUX PAaOOT 3a7aBaTh BBICTYIAIONINM U

AYAUTOPUN OOMOJHHUTCIBHBIC W YTOYHAIOMIHME BOIIPOCHI C LEJIBIO BBIAICHCHUA HX HOSI/IIII/Iﬁ 10
CYIIECTBY 00CYXIaeMBbIX MPOOIIEM.

Bo3MoxHO mpoBe/ieHue 3aHATUH U aTTecTaluil B AUCTaHIIMOHHOM (hopMaTe C MpUMEHEHUEM
CHCTEMBI JUCTaHIMOHHOrO o0ydeHus ynusepcutetra (CJO-LMS). Ilopsaok npoBeneHus: paboT B
IMCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTACIHHBIMH PACHOPSDKEHUSIMH  TIPOpEKTOpa IO
y4ueOHOI1 paboTe W/MIM LIEHTPOM YyueOHO-METOINYECKOI paboThI.

6.2 MeToanueckue yKa3aHusi 1Jif 00y4aOUIUXCS M0 OCBOECHHUIO TUCIUTLTHHBI

1.2.1. CtyzneHT ¢ caMOro Hayana OCBOCHUS JUCHUILIMHBI JT0JDKEH BHUMATEIbHO 03HAKOMUTCS
¢ paboyeil mporpaMMoi AUCIUILITHHBL.

1.2.2. CtyneHty HeoOXOAMMO COCTaBUTH Ui ceOsi rpaduK BBIMONHEHHUS Y4eOHBIX paboT,
npenycmorpeHHbix PIIJ] ¢ yuérom tpebGoBaHUN ApYyrux IUCHUIUIMH, M3Yy4aeMbIX B TEKYILIEM
CEMECTpE.
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1.2.3. Tlpu mpoBeneHNN 3aHATHI W MPOIEAYP TEKYIIEH M MPOMEKYTOUHOW aTTECTAIlUU C
WCIOJIb30BAHUEM HWHCTPYMEHTOB WH(OPMAIMOHHOW 00pa30BaTEIbHON cpeapl AMCTAHIIMOHHOTO
oOpazoBanus yHuBepcutera (LMS Mocnonutexa), Kak BO BpeMs KOHTAKTHOW paboOThl ¢
mpernojaBaTelieM TaK W BO BpPEMs CaMOCTOSTEIBHOH pa0OTHl CTYACHT JOJDKCH OO0ECICYUTh
TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHIIMOHHOTO TOAKIIOYEHHUS K CHUCTEeMaM JIMCTaHI[MOHHOTO
oOyuenus. [Ipu OTCYTCTBMM TakOW BO3MOXHOCTH OOCYIUTH CHUTYallUIO C MpernojaBaTelieM
JUCLUTUTHHBI.

1.2.4. CamocrosTenbHas paboTa SBISETCS OAHUM W3 BHUIOB y4yeOHBIX 3aHsATHH. Llenn
CaMOCTOSITENILHON paboThl — MPAKTHYECKOE YCBOSHHUE CTY/IEHTAMHU BOIIPOCOB, PaCCMATPUBAEMBIX B
MpoLecce U3y4eHHUs TUCHUTLIIHHBL.

Busl BHEay 1M TOPHON CaMOCTOSITETILHOM pabOTHI:

- CAMOCTOSITENIbHOE U3YYeHHE OT/IEIbHBIX TEM JUCHUILINHBL

- MOATOTOBKA K JICKIIUOHHBIM 3aHITHSM;

- IOATOTOBKA K CEMUHAPaM U MPAKTUYECKUM 3aHSATHIM;

- oopMIICHHE OTYETOB IO BHITIOJHEHHBIM MPAKTHYECKUM PAabOTaM U TOATOTOBKA K HMX
3aluTe.

J1J1st BBITTOJTHEHHUS JTFOOOTO BHJ1a CAMOCTOSATEIHHON pabOTHI HEOOXOIUMO TIPOUTH CIIETYIOITHE
JTaIbI:

- ONPEJEIICHUE 1IEJIU CaMOCTOSTEIbHON padoThI;

- KOHKpEeTHU3allusl M03HaBaTeIbHOU 3a/1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAaMOCTOSITENIHON paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a AeWCTBUSA, BEAYLIETr0O K PEHICHHUIO 33/1a4H;

- TUTAHUPOBAHKE PAOOTHI (CAMOCTOSTEIILHON HITH C TIOMOIIBIO TIPETIOIaBaTeIs ) Hal 3a/ITaHHEM;

- OCYILECTBJICHHE B MPOLECCE BBIMOIHEHHUS] CAMOCTOATEIbHOW pabOThl CAMOKOHTPOJIS
(IPOMEKYTOYHOT'O ¥ KOHEYHOT0) PE3yIbTaTOB PA0OTHl M KOPPEKTHPOBKA BBIMIOJTHCHHS PAOOTHI;

- pedekcus;

- Ipe3eHTAalMsI CAMOCTOSTEIbHON pabOThI MM 3alllUTa MPAKTUYECKOU padoThI.

1. DOoH/1 OLICHOYHBIX CPEICTB

@DoHJ1 OLIEHOYHBIX CPeJICTB MpecTaBieH B [Ipunoxxennn 2 k paboyeil mporpamMMe U BKIIFOYAET
pazaensr:

7.1. MeToibl KOHTPOJIS U OLICHUBAHUS PE3yJIbTaTOB 00yUeHHS

7.2 lllkana 1 KpUTEPUH OIICHUBAHUS PE3YIHTATOB OOYUCHHUS

7.3. OuleHOUHBIE CPECTBA

7.3.1. Texymuwii KOHTPOJIb

7.3.2. IIpomexxyTouHas aTTecTalus
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Ipunooicenue 2
Paznen 7 PIIJL - ®OH/I

OIEHOYHBIX CPEJACTB
1O AMCHUIIJIMHE
«IlepcneKTMBHBIE MATEPHAJIbI M TEXHOJIOTHHM B BBICOKOTEXHOJIOTHYHOM

MMpoOMN3BOACTBE»
HamnpasiieHue moaroroBKu
27.04.02 YnpasiieHue Ka4eCTBOM
O6pazoBarenbHast mporpamMma (IpoGUITh TOATOTOBKH )
«YnpaBjieHHe Ka4ecTBOM B HHAycTpuu 4.0»
7. ®OHJ OLIEHOYHBIX CPEJICTB
B npouecce o0yueHust B T€YCHHE CEMECTpa UCTIOIB3YIOTCS OIICHOYHBIE CPEICTBA TEKYILETO
KOHTPOJISl YCIICBAEMOCTH U MPOMEKYTOUHBIX aTTecTaluid. [[pUMEHSIOTCS CIIEAYIONIME OIICHOYHBIC
CpeACTBa: TECT, 3aIUTa MPAKTHYECKUX PadoT, 3a4eT.
O6yquHe 1o JUCHUITIINHE ((HepCHCKTI/IBHI)IG MaTcepuraJibl u TEXHOJIOTUHU B

BBICOKOTEXHOJIOTUYHOM TPOM3BOJACTBE» HAMpaBiICHO Ha (OPMUPOBAHUE Y OOyUYaIOIUXCS
CJIEYIOIINX KOMIETeHIIUH:

Koa 1 HanMeHoOBaHHEe KOMIIETEeHIINIi I/IHZ[HKaTOpr JOCTHIKCHUA
KOMIIETECHIIU N

UIIK-2.1 3Haer: MeTaUIMUECKHE U

[TK-2. CnocoOeH oCyIiecTBIATh BEIOOp

MaTepHaIOB U TEXHOJIOTUYECKHUX MPOIECCOB
JUTSL TIOJTYYEHHUSI 3aJaHHOTO KOMIUIEKCa
CBOMCTB.

HEMeTaJUIM4eCKHE KOHCTPYKIIMOHHBIE U
MHCTPYMEHTAJIbHBIE MAaTEPHAIbI, UX
CBOICTBa, CIOCOOBI YIIPOUHEHUS,
TE€XHOJIOTUYECKHE BO3ZMOKHOCTH
TEPMHUUECKON 00pabOTKH, METOBI
IIPOBEJEHUS CTPYKTYPHOIO aHaJIn3a U
OTIpe/IeNIEHNs SKCILTyaTalluOHHBIX CBOWCTB
JieTajiell 1 THCTPYMEHTOB

NIIK-2.2 YmeeT: BEIOMpPATh MaTepUaibl s
Jietajaei MalH, NpuOoOpOB U HHCTPYMEHTOB,
BU/J TEPMUYECKON 00pabOTKH, TIPOBOAUTH
CTPYKTYPHBIN aHaIN3 U U3MEPEHNUS
ITOKAa3aTeNel, XapaKTePU3YIOIIMX
IKCILTyaTal[MOHHBIE CBOMCTBA JI€Tale! 1
MHCTPYMEHTOB, YCTaHABJIUBATh IPUYMHBI UX
OTKJIOHEHUS OT 3aJJaHHBIX 1APaMETPOB;
NIIK-2.3 imeeT HaBBIKK: BBIOOpA
MaTEpUasIOB JUIsl pa3IUYHbIX U3/EIHM, BUJ
TEPMUYECKON 00pabOTKU, MPOBEACHUS
CTPYKTYpPHOT'O aHAJIN3a, U3MEPEHMS
ITOKa3aTesIel, XapaKTEPU3YOLINX
AKCILTyaTal[MOHHBIE CBOMCTBA JI€Tale! 1
MHCTPYMEHTOB, YCTaHABJIUBATb MPUYHHBI UX
OTKJIOHEHUS OT 3aJJaHHBIX 1APAMETPOB
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7.1 MeToabl KOHTPOJIS U OlleHMBAHUS Pe3YJIbTATOB 00y4YeHHUsI

HaunmenoBanue [IpencraBnenue

Ne OI[EHOYHOTO Kparkas xapakrepucTrka OLieHOYHOT O OLIEHOYHOTO CPEJICTBA B

oC cpezncTBa CpeacTBa dOC
OdopmiieHHbIC OTYETHI (xypHan)

TpakTuueckne — [MPAKTHYCCKHX paboT, mperycMOTPEeHHBIX I
1 paBOTHI pabouell mporpaMMod  JMCHMIUIMHBL ¢ L CPCICHD IPAKTHUCCKIX
(ITpP) OTMETKOM TPENogaBareis «3a4TeHo», eCII pabor

BBIITOJIHEHBI U 0()OPMIICHBI BCE PaOOTHI.
[IpencraButh oauH pedepar 1Mo BEIOPaHHOMH
TEME C OLIEHKOW MpPEenoaBaTeis «3a4TeHO»,

2 Pe(bspaT eciy npejcTaBieH oguH pedepaTr B Gopme [lepeuensb Tem pedepara

(P) [Ipe3eHTallMU U Ha OyMa)KHOM

HOCHUTEJIE.

7.2 llkana u KpUTEPUU OLIEHUBAHNS Pe3yIbTATOB 00y4eHUs

dopmMa MPOMEKYTOUHOI aTTeCTALHN: 3a4eT.

Jlo naTel IpoBeIeHHs IPOMEXYTOUHON aTTeCTal[MM CTYIEHT JI0JIKEH BBIIIOJIHUTh Bce padoThI,
IIPEeyCMOTPEHHBIE HACTOSIIEH paboyeil mporpaMmMoii tucuumiInHbl. Ilepedens 06s3aTenbHbIX paboOT
IIpe/ICTaBJIEeHbI B yHKTE 3.4.

*Ecnu He BBINOJHEH OAMH WM Oosiee BHJIOB yuyeOHOH paloThl, yka3aHHBIX B paboueif
nporpamMMe, MpenojaBaTellb WMEET IPaBO BBICTABUTh HEYAOBJICTBOPUTENBHYIO OLEHKY Ha

MPOMEKYTOUHOM aTTECTALIHH.

[IIxana orteHUBaHUA 1A 3a4eTa:

[Ixkana
OIIEHUBaHUS

Omnucanue

3auTeHo

BrinonHensr Bce BuAbl yueOHOU paboThl, mpeaycMmoTperHbie PIIJI.
CTygeHT JI€MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HaBBIKOB
MPUBEICHHBIM B TaOJHIIAX TMOKa3aTelei, OomepupyeT MNpUOOpPETEHHBIMU
3HAHUSMU, YMEHUSAMU, HABBIKAMU, TPUMEHSIET UX B CUTYAIUSX MOBBIIEHHON
cinoxxkHocTtd. [Ipyu 3TOM MOTYT OBITH JOMYIEHb HE3HAYUTEIHHBIC OIIUOKH,
HETOYHOCTH, 3aTPyJIHEHUS NPU AHAUIUTHYECKHUX OINEepalusax, IepeHoce
3HAHWW U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYyaIUH.

He 3auteno

He BbimosHeH oauH win Oojee BHUAOB y4yeOHOW  paboTHI,
npenycmoTpeHHbix PIIJ]. CTyneHT neMOHCTpUpYET HEMOIHOE COOTBETCTBUE
3HaHWI, YMEHHH, HaBBIKOB IPHUBEICHHBIM B TaOJHMIIaX TOKa3aTeleH,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKM, MPOSBIAETCS OTCYTCTBUE 3HAHMM,
YMEHUH, HaBBIKOB MO psJIy IOKa3aTeiei, CTYAEHT MHCIBITHIBACT
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SHAYUTCJIBHBIC 3aTPYAHCHUA IIPU OIICPUPOBAHNHN 3HAHUAMU U YMEHUSAMU IIPU
HX IICPEHOCC Ha HOBLIC CUTYAIlUH.

7.3  OueHoYHBIE CPeICTBA

7.3.1. Tekymmii KOHTPOJIb

Texymuii KOHTPOIIb BBHIMONHSIETCS ¢ TMpuMeHeHreM pedepara. [lepedennp TeM pedepara
MPEACTABJIEH HUXKE. Pe3ynbTaThl TEKYIIEro KOHTPOJS YCIEUIHO 3aYUTHIBAIOTCS, €CJIU MPU OTBETE
BBINIOJTHEHBI BCE TpeOOBaHUS K HANMCaHUIO M 3amuTe pedepara: oOo3HaueHa mpodiieMa U
o0ocHOBaHa €€ aKTyaJbHOCTh, CJCIIaH KpaTKUi aHaiW3 pas3IUYHbIX TOYEK 3pPCHHS Ha
paccMaTpuBaeMyro MpoOJeMy M JIOTMYHO H3JI0KeHa cOOCTBEHHAas MO3ULUsA, CHOPMYIUPOBAHBI
BBIBOJIb, TEMA PACKPBITA IMOJHOCTBIO, BBIAEPKAH 00BEM, COOIIOJCHBI TPEOOBAHHS K BHEIIHEMY
odopMIIeHHUIO, JaHbl IPABUIBHBIE OTBETHI HA TOTIOTHUTEIbHBIE BOIPOCHI.

Pexomennyemsnie TeMbl pedepaToB
1. Pedepar mpeamonaraeT IEMOHCTpAIMIO MPOEKTa, MO BbIOpaHHOW Teme. OTYeTHBIE
Marepurajibl B BUAC NPC3CHTALIUN U MOSCHUTEIbHOM 3aITUCKH.

7.3.2. IlpoMe:kyTOUYHAS aTTECTALUS

[TpomexxyTouHas arTectanus npoBoautcs Ha 1 cemectpe oOyueHus B popme 3aueTa.

3aueT mMpoBOJIUTCS MO OMIIETaM, OTBETHI MIPEIOCTABIIAIOTCS MUCHMEHHO C MOCIEAYIOLIUM
YCTHBIM coOeceioBaHueM. buetsl GopMHUPYIOTCS U3 BOMPOCOB MPECTABICHHOTO HIKE MTEPEUHS.

PernameHT npoBeaeHus 3ayera:

1. B Ouuner BkIItouaeTcs 2 BOMpOCa U3 pa3HbIX Pa3AeNoB TUCIHILINHBL.

2. Ilepedenn BOIIPOCOB COAECPKUT 19 BOMPOCOB 10 M3y4EeHHBIM TEMaM Ha JIEKIIMOHHBIX
MIPAKTUYECKHX 3aHATUAX (IIpUIaraercs).

3. Bpems Ha MOATOTOBKY MUCHMEHHBIX OTBETOB - 710 40 MUH, ycTHOE coOeceIoBaHue - 10
10 MunyT.

4. [TpoBeaeHue arrectanu (IK3aMeHa) C UCIOIB30BAHUEM CPECTB DJIEKTPOHHOTO OO YUECHHS
U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH BBIIOJIHACTCS B COOTBETCTBUU C YTBEPXKIEHHBIM
B yHuBepcurete "[lopsakoM MpoBeaeHUs TPOMEKYTOUHON aTTECTAI[H C UCIIOJIB30BAHUEM CPEJICTB
3JIEKTPOHHOTO 00YYEeHHUS U TUCTAHLMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH"

IIpuMepsl TECTOBBIX 3a1aHUMN:

Ilepeyens BONPOCOB /IJIsl MOATOTOBKH K 3a4eTy U COCTABJIEHUs OUJIETOB

1. Inarpamma Fe-C. XapakTtepuctuka a3 U CTpyKTYPHBIX COCTABIISIOLIHX.

2. lnarpamma Fe-C. Onpenenenne XuMuueckoro cocrana (a3 B crase ¢ 4,3 %
C npu 1400°C.

3. IlonsTue o crtaBax. TBepable pacTBOPHI, MEXaHUYECKHE CMECH, XUMUYECKHE
COCTMHEHHSI.

4. Tnarpamma Fe-C. XapakrtepucTuka (a3, y4acTBYIOIIUX B 9BTEKTHYECKOM
TpeBpaIICHHH.

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

6. Kpucramnuszanus crmaBos. [IpaBuiio ¢as. [IpaBuino KOHIIGHTpaIHid.

7. ATOMHO-KPHCTAJUTMYECKOE CTPOSHHE METAaUIOB. TUIBI KPHCTAIUINIECKUX
PELIETOK U MX XapaKTepPUCTHKA.

8. 3akoHOMepHOCTH KpHucTAIH3auu. CTEeTeHb MepeoXIaXACHHs, YUCI0
[EHTPOB KPUCTAIIM3AIMU, CKOPOCTh POCTA KPUCTAIIIIOB. AMOP(HBIE METAILIIBI.
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9. lennputHas nukBaius. [[puarHbl BOSHUKHOBEHHUSI U CTIOCOOBI YCTPAaHCHUSI.
10. dedeKThl KpUCTAIITNYECKOTO CTPOCHHUS. BHsIHIE TUIOTHOCTH TUCITOKAIIAN
Ha MPOYHOCTH MAaTEPHAJIOB.
11. Bausinue cTeneHu nepeoxyiaxaeHus Ha Mpolecc KpUCTauI3alluu.
Ctpoenue cnutka. 30HalIbHAas TUKBALIMSL.
12. BausiHue cTeneHn MepeoxIaXICHHs Ha BEIUYHHY 3€pHA.
MonudunmpoBanue.
13. Ctpoenue u cBOICTBA TPOOCTUTA 3aKAJIKA M TPOOCTUTA OTITYCKA.
14. MapTeHCUTHOE TPEBPAILICHUE U €0 OCOOCHHOCTH.
15. TloBepxHOCTHAs 3aKaJIKa, BUJIBI U 00JIACTH IPUMEHEHHS
16. IonHas u HEeMoMHAs 3aKaJlKa CTaJICH.
17. Ctpoenue u cBONCTBAa MAPTEHCUTA 3aKAJIKM U MApTEHCUTA OTITYCKa.
18. [IpeBpaleHue aycTeHUTa MpU HEMPEPHIBHOM OXJIaxKaeHHH. OcOOeHHOCTH
HEePIUTHOrO MpeBpateHus. CTpyKTyphl IEPIUTHOTO THUIIA.
19. Ornyck. Buasr otycka. MI3MeHeHHE CTPYKTYpPhI M CBOMCTB IPH OTITYCKE.
20. ITpokanuBaeMoCTh 1 3aKaTHMBaeMOCTh. DAKTOPHI, BIUSIONINE HA
MPOKAIMBAaEMOCTh. BiusiHIe mpoKaTuBaeMOCTH Ha CBOMCTBA CTaJIH.
21. Orxuwr Il pona, ero BuIbI, UX Ha3HAYCHUE.
22. JledeKThl 3aKaTIKU U METOBI UX MPEIYPEKIACHUS.
23. Kputnueckue Touku MH 1 Mk. VX 3aBUCIMOCTB OT COJIEpKaHUS YTIIepo/ia v
JIETUPYIOLIUX 3JIEMEHTOB B CTAJIH.
24. Kputnueckue Touku Al, A3, Acm. [IpeBpamienus B cTanu npu 3TUX
TeMmreparypax.
25. Ynyumenne. CTpoeHHUE U CBOMCTBA COPOUTA OTITYCKA U COPOMTA 3aKAJIKH.
26. IToBepXHOCTHAs 3aKajKa: ra30IuIaMeHHas 1 3akainka TBY.
27. IlpeBpareHust mpu OTITyCKE 3aKaJICHHOM CTaimu. Busl oTmycka.
28. CriocoObl 3aKaKu: HEeMIpephIBHASL, TIPEPBIBUCTAs, CTyIICHUATAS,
U30TepMHUYECKasl.
29. OTXUT 1 HOpMAJIU3aLus CTAIU. PeXIMBI, XapaKTepUCTHKA TIOTydaeMOn
CTPYKTYpPBI U CBOMCTB.
30. Haknen u pekpucTaian3aius MeTaioB.
31. Harpes cramu. Haciencrennoe 3epHo. [leperpes u mepexor.
32. Omxur | pona, ero Bubl, X Ha3HAUCHHE.
33. 3akaiouHbIe Cpe/ibl, OCHOBHBIE TPEOOBAHHS K HHM.
34. Hanomatepuansl. CTpyKTypa, CBOWCTBA, IPUMEHEHHUE.
35. Kakue TeXHOIOTHH Ha3bIBAIOT HAHOTEXHOJOTUsIMI? B Kakom pazMepHOM
UHTEpBaJie Haubosee sIpKo MPOSBISIOTCA crielu(puIecKre cBoiicTBa HAHOOOBEKTOB?
36. Oxapakrepu3yite QyuiepeHsl 1 HAHOTPYOKH, 00JIaCTH WX TIPUMCHEHUSI.
37. Kakue maTepuanbl Ha3pIBalOT KOMIO3UTHBIMU? X CBOICTBA, METOIBI
MOJIyYeHUs U 00JIaCTU IPUMEHEHUSI.
38. BonmoKHUCTBIE KOMIIO3UTHBIE MaTepUaibl HA METAILITUIECKOW OCHOBE
(amrOMUHUHN, MarHuil, TUTaH, HUKEJIb, MEJIb U UX CILIaBHI).
39. JlucniepcHO-yIpOYHEHHBIE KOMITIO3UTHBIE MaTepuaibl. OCHOBBI,
yrnpouHsomuye ¢aspl. JlucrnepcHo-ynpouHEeHHbIE KOMIO3UThI HA OCHOBE allFOMUHUS
(CAII). IuciepcHO-ynpodHEHHbIE KOMITO3UTHI HA HUKEJIEBOM OCHOBE.
40. O6mas xapaKTepUCTHKA U KIIACCH(HUKAIHS CIIOMCTHIX KOMITO3UTHBIX
MaTepHaloB Ha METAJUTMYECKON OCHOBE 110 HA3HAUEHUIO.
41. MeTtoabl OTY4EHUSI CIIOUCTHIX KOMITIO3UTHBIX MaTEPHAJIOB Ha
METaJUIMYE€CKOU OCHOBE.
42. Pa3HOBUAHOCTH MATPUIIBI U ApMHUPYIOIIET0 MaTepraia B KOMIIO3UTHBIX
MaTepuaiax ¢ HeMeTalIn4eckoi ocHoBoi. OOmias kiaccuukanus KOMIO3UTHBIX
MAaTEepUAJIOB C HEMETAJUIMYECKON OCHOBOM MO TUITY YIIPOYHUTEIIA.



IMpunoxenne 1

TemaTH4yecKuH IJIaAH COACPKAaHUA TUCHUIIJTUHBI «HepClIeKTI/IBHLIe MaTEpHuaJIbl 1 TEXHOJIOI'MA B

BbICOKOTEXHOJIOTHYHOM NPOU3BOJACTBE»
10 HATIPABJICHHUIO NOATOTOBKH
27.04.02 «YnpaBjieHne Ka4uecTBOM
[Tpodunb moArOTOBKU
Yupasjienue kauecTBoM B uHaycTpuu 4.0

®opma 00y4yeHUsA: OYHAA
I'ox Hadopa: 2025/2026

(marucTp)
Buabi yuedHoii padorsl, Dopm
BKJIIOYAsl CAMOCTOATEILHYIO Buabl camocTosiTe/IbHOM padoThl bl
Pazren padoTy CTyI€eHTOB, CTY/ICHTOB aTTecT
H TPYA0EMKOCThH B Yacax anun
n/n Jla
J | II/C 5 CPC | KCP | KP. | KIL | PI'P | Pegepar | K/p | O | 3
Bsenenue. Tema 1. dusuxo-
MeXaHNYEeCKHE CBOMCTBA
Mmatepuanos. CTpoeHue
MaTepHasoB.
1 Turmel cBsizel B TBEPABIX
Tenax. MeTaJuIn4eCcKUil THIT CBA3H. 2 2 + +
ATOMHO-KpPUCTAITTNYECKOE
CTpOEHHUE
MeETaJUI0B. THIIBI
KPUCTAJUTMYECKUX
PELIETOK, UX XapaKTEPUCTUKU
(mapameTp, KOOPIUHAIIMOHHOE




18

YHCII0, IJIOTHOCTD YIIAKOBKH),
W30TPOIMS, AHU3OTPOIIUS,
KBazumsorponus. Toueunsle,
JMHENHbIE U TOBEPXHOCTHBIE
neEeKThI, CTPOSHUE PEaTbHBIX
METAJIJIOB U CIIJIaBOB (BaKaHCHH,
JIACIIOKAIU, OJIOKA MO3auKH,
rpaHullbl 3epHa). TeopeTudeckas u
peanbHas NPOYHOCTb METAJUIOB,
BiusiHue nedextos. [Tytu
MOBBILICHHS IPOYHOCTH METAJLIOB.
Kpucrannuzanus meranios
NepBUYHAs U BTOPUYHASL.
TepMoMHaMHUECKHE OCHOBBI
¢da3oBbIx peBpalneHuii. Kpusbie
OXJIaXKJIEHUS, CTETIEHb
nepeoxJaxaeHus, (akTopsl,
BIIUSIOIIME HA IIPOLECC
KPUCTAJIIIM3ALUH, CBSI3b MEXKY
CTEIICHBIO NEPEOXJIAXKICHUS,
YHUCIIOM

LIEHTPOB KPUCTAJUIM3ALNH U
CKOPOCTBIO pOCTa KPUCTAJLIOB.
Bennuuna 3epHa.
MonudunrpoBaHue KXuAKOTo
metasuia. [TonumopdHbie
IIPEBPALLIECHMSL..

Tema 2. Teopus crutaBos

[MonsTus o craBax.
OmnpeneneHre TEPMUHOB: CILJIAB,
CUCTeMa, KOMIIOHEHT, (a3a.
TBepabie
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pPacTBOPbI, MEXaHUYECKHUE CMECH,
XUMUYECKHUE COCANHEHUSI.
JnarpaMMbl COCTOSIHUS

. CBs13b

MEXIy CTPYKTYpOH CIUIaBa,
oTpeeieMoil o Tuarpamme
COCTOSIHMS M CBOMCTBAM CIUIABA.
Juarpamma cOCTOSIHUS KeJe30
LEMEHTHT. XapaKTePUCTUKH
KOMIIOHEHTOB.

CTpyKTypHBIE COCTaBIIAIOIINE

U (a3bl HA JEarpaMMe Kee30
neMeHTUT. CyIHOCTh
ABTEKTUYECKOTO U IBTEKTOUTHOTO
npespaiuenuii. [Ipumenenue
IpaBuJia KOHLEHTPALUHI U TpaBuia
(a3 Ha TuarpamMme xxemne3o-
LIEMEHTHUT.

Tema 3. Teopus

TepMHUECKOI 00pabOTKH.

Bunasl Tepmudeckoit

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

Ileperpes 51 IIEPEXKOT.

IIpeBpamenue

ayCTEHHUTA IIPH HEMTPEPHIBHOM
oxJIakaeHuu. Jluarpamma
MU30TEPMUYECKOTO MPEBPALICHUS
aycteHnura. [lepiutHoe
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npeBpailenre. MapTeHCUTHOE
IPEBpalECHUE U €r0 0COOEHHOCTH.
[IpeBpamienue npu oTiycke,
CTPYKTypa ¥ CBOWCTBA CTaJIU IIPU
ornycke. OTIyckHas XpynkocTs | u
II pona.

IIpokanuBaemocTs 1
3aKaJIMBAEMOCTb CTAJIH, (DaKTOPHI
BIIMSIOIINE HA POKAJIMBAEMOCTD:
BIIMSIHUE JIETUPYIOLINX 2JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTAa,
HEPAaCTBOPUMBIX KapOUI0B U
BKJIFOUEHHH. Meroanka
ONpeeIICHUs

KPUTHYECKOI0 JUaMeTpa 1o
JarpaMme IpOKaJIMBaeMOCTH.

Tema 4. Metamisl u
METAJIITNYECKHE CTIIABBI.
CoBpemeHHBIE

METAJIITNYECKHE CTIIABBI.
Oco0eHHOCTH U XapaKTEePUCTUKU
COBPEMEHHBIX METAJIJIOB U
METaJUIMYECKUX CILJIAaBOB.
[Ipumenenue UX B
MAaIIMHOCTPOEHUHU.
KoncTpyKuinoHHBIE MaTepUaibl U KX
CBOMCTBA. YTJIEPOJIUCTHIE CTAJIH.
JlerupoBaHHbIE cTANN.

Mertasl ¥ CIJIaBbI €

0COOBIMU CBOMCTBAMH
BbICOKOITPOYHBIE CTaNH.
MapTeHCUTHO-CTaperoIne
KOHCTPYKLIHMOHHbBIE CTalld,  HUX
COCTaB,

PEXKUMBI 00pabOTKU U 00acTH
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MIPUMEHEHHUS.
CrutaBbel ¢ 0C000 BEICOKOH
W3HOCOCTOMKOCTBIO, COCTAB,
MapKHUpOBKa, TEPMUYECKAS

00paboTKa 1 06JacT MPUMEHEHHSI.

Hepkaseromue XxpoMUCThIE U
XPOMOHUKEIIEBBIE CTAJIU, COCTAB,
MapKHpOBKa, TEPMUYECKASI

00paboTka 1 06JacT MPUMEHEHHSI.

JKaponpounsie cranu u

crtaBbl. OCOOGHHOCTH MOBEICHUS
CTaJIM TIPH Harpy3Kax B 001acTu
BBICOKMX  TEMIIeparyp, Mpemel
JUTUTETILHOW TPOYHOCTH, MPEAeT
MOJI3y4YecTU. THUIIOBBIE CIUIABHI,
COCTaB, CTPYKTYDa,
TEPMOOOPabOTKa,

CBOIiCTBa M 00JaCTH MPUMEHEHUSI.
CruiaBbl ¢ 33JJaHHBIMU
(bU3NYECKUMU CBOMCTBAMHU.

MarautomMsrkue "

MarHUTOTBEp/IbIe
cruiaBbl. CBEpXMPOBOIHUKH.
TutaHOBBIE CIIABBI, COCTAB,
MapKHPOBKa, TepMHUYECKast
o0paboTka u obmactu
PUMCHEHHS.

Martepuarsi ¢ d3ddhexrom

namsti popmsl (D11D). Hukennn
TUTaH: CBOMCTBA, CTPOCHHUE,
pUMEHEHHE.

OcHOBHBIE CITOCOOBI
BBbIpAlIMBaHUs KPUCTAJUIOB U3
ra3oBoii ¢a3bl, U3 pacTBOpA, U3
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paciuiaBa. MeTozsl, HCIIOIb3yEeMbIE
B

MIPOU3BOJICTBE KPUCTAJLIOB.
DKCIepUMEHTaIbHO HAOJI01aeMbIe
dbopMeI pocta. JleHIpUTHEIH,
SIYEUCTBIN M CKEJIETHBIA POCT
KpUCTALIOB. Mopdomnorudeckue
0COOEHHOCTH KPUCTAIIIOB,
BBIPAILICHHBIX U3 PACILIaBa.
JedekTsl B KpucTalIax,
BBIPAIIMBAEMBIX U3 pacIuIaBa.
Metoawl bpuxmena

— Croxbakepa,
Yoxpanbckoro. Poct u
MIPUMEHEHNE HUTEBUTHBIX

KpHUCTAJIIOB. Hosrie
IMOKOJICHUA CHHTCTHYCCKHNX
KPHUCTAJIJIOB.

Tema 5. KoMmno3uimoHHbie
Marepuaibl.

Hcnons3oBanue

KOMITO3UIIMOHHBIX MAaTEPHAIIOB KaK
3aMEHUTENEN TPaIUIIMOHHBIX
metanoB. Knaccudpukanus
KOMITO3UITMOHHBIX MaTEPUAIIOB.
Pacnipenenenue HaIpsHKEHUN
MEXIY

Martpuiieil U HarojaHuTeneM. CXeMbl
apmupoBanus. Kpurnueckas mimHa
BOJIOKHA. OCHOBBI pacyeTa CBOWCTB
KOMMO3UIIMOHHBIX MaTEPHAJIOB.
Kommno3sursl ¢

METAJINYECKON MaTPULIEH.
JucriepcHOYNpOYHEHHBIE
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KOMITO3UIIMOHHBIE MATEPUATIBI,
0COOEHHOCTH MEXaHU3Ma
YIPOYHEHHUS.
JucniepcHOYIIpOYHEHHbIE
KOMITO3UTHI HA OCHOBE AJIIOMUHUS,
HUKEJIS U IPYruX METAJLJIOB.
BosokHucteie

KOMITO3UIIMOHHBIE MATE€pUaJIbl HA
AJTIOMUHHUEBON U HUKEJIEBOU
MaTpuUIIax.

KoMmno3ursl ¢ HanpaBiIeHHON
KPUCTAJUIM3aLUEH IBTEKTHK.
[TopomikoBsie

KOMITO3UIIMOHHBIE MaTepUaJIbl
(kepMeThl) aHTU(PPHUKITUOHHOTO U
(PUKIIMOHHOTO Ha3HAYCHMUSI.
OuIbTpHI. Kommo3uTtsl c
MOJINMEPHON

Marpuuen. [lonumepnas matpuna
KOMITO3HUITMOHHBIX MaTEPHUAJIOB.
®enondopmanbaeruHasi,
AMIOKCUJTHAS U
KpEeMHHIOpraHudeckasi MaTpuia
KOMITO3HITMOHHBIX MaTEPHUAJIOB.

OcoOenHoctu (huszmnKo-
MEXaHUYECKOTO MOBEICHUS

MMOJINMMEPOB. OpF AHUYCCKHC,
JJICMCH-

TOOPraHUYCCKUC n
HCOPraHn4ecCKue

MIOJIUMEDBI.
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Bonoknucrteie

KOMITO3UIIMOHHBIEC MaT€pUaIbl HA
MOJIMMEPHON MaTpuIe
(xapOOBOJIOKHUTBHI,
OOPOBOJIOKHUTHI,
OpPraHOBOJIOKHHTHI).
Komnozuiinonneie

Marepuabl Ha  IOJIMMEPHOMN
MaTpuiie

C IOPOILIKOBBIM HATIOJTHUTENEM
(TumacTmacchr).

Ponp nopomkoBbIx
(TEeXHUYECKHH yriepoa u Ap.) U
BOJIOKHHUCTBIX HaIlOJHUTENEH.
KoMmo3ursl ¢ kepamuueckoit

Y CTEKJISTHHOW MaTpHIIEH.

Tema 6. Hanomatepuansl.
OcCHOBHBIE IOHATUSA O
HaHOMaTepHaJIax HCIOIb3yEMOMN
TEPMHUHOJIOTUH. OCHOBHBIE BUIBI
YIJIEPOLOCOAEPKAIIAX
HaHOMAaTepHasloB. AJIOTPOIHBIE
Mou(pUKaMK yriepoja, CBOWCTBa
u

CTPYKTYpHBIE HECOBEPILIEHCTBA
OJIHOM M3 TaKUX MOAM(PHUKAIUI

rpadena.

MonekynspHOe CTpOCHHE
GbynepeHoB, UX CBOKWCTBA B Cpefie
pPacTBOPUTEIIEH, OIITUYECKUE
CBOICTBA, CTPOCHHUE U CBOMCTBA
bynepeHonog00HbIX 00HEKTOB:
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OHHOHOB, 3HPO3/IPAJIOB,
GymnepuTsl, QyIICPUIBL.

CrpoeHue u cTpykTypa
HAHOTPYOOK, 1e()eKThI CTPOCHHS
HaHOTPYOOK, KallWUIApHbIE
SIBJICHUS,

Ha0Jr0JaeMble B HAHOTPYOKax,
MEXaHHU3MbI copouuu
HaHOTpyOKaMu

Pa3JIMYHBIX BEUIECTB, a TAKKE ITyTH
MOBBILICHHS COPOLIMOHHOMN
crocobHocTu. OnTHyeckue u
ANEKTPUYECKHUE CBOMCTBA
YIIIEPOAHBIX HAHOTPYOOK,
MOJTYTIPOBOTHUKOBBIE CBOWCTBA
YIIIEpOAHBIX HAHOTPYOOK.
Mexanuueckue u

[IPOYHOCTHBIE CBOICTBa
YTIEPOAHBIX

HaHOTPYOOK, a TaKXe CBOICTBa,
CBSI3aHHBIE C 3JIEKTPOHHOU
smuccueid. CTpoeHne U CBOMCTBa
MUTIO0B, aCTPAJICHOB,
HEYTJIEPOTHBIX HAHOMATEPUAJIOB.
CrpykTypa u cBOWCTBa
HAHOOOBEKTOB, 00JIaTAFOIIINX
KBAaHTOBBIMH CBOMCTBaMHU.
OCHOBHBIE METOIEI

MOJIy4eHUs! HAHOMATEPHUaJOB,
MIa3MEHHBINH METO/,
TexHonornueckui npouece
nony4enus pymiepenoB C60 u C70.
OcoOeHHOCTH CHHTE3a
3HJI03HIpanoB. [Tonyuenne
HAHOTPYOOK AJIEKTPOIYTOBBIM
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METO/IOM.
[Ipumenenue
HaHOMAaTepPHAaJIOB.

d)opma ammecmauuu

Bcero yacoB 1mo JUCHUILINHE B
MIEPBOM CEMECTpe
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