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1. Heaun, 3a1a4n 1 NJIAaHUPYeMBble Pe3yJbTAThl 00y4eHHUs 110 JUCIUIITTHHE

[{enbto ocBoeHUs AUCUUILINHBI «IlepcrieKTUBHBIE MaTepUalbl U TEXHOJIOTUU B

BBICOKOTEXHOJIOTUYHOM  TIPOM3BOJCTBE»  sIBIAETCS  (OPMHpPOBaHHME y  CTyACHTA
OOIIEMH)KEHEPHBIX 3HAHWK IO BBIOOPY M TNPUMEHEHHUIO TMEPCIEKTUBHBIX MAaTepHajoB B
IIPOU3BOJICTBEHHO- TEXHOJIOTMUYECKON NEATENIbHOCTH, I03HAHUE IIPUPO/IbI U CBOMCTB MaTepuaoB, a
TAaKKE€ METOJ0B HUX PpAlUOHAIBHOIO, SKOJOTMYHOTO M 0O€30MaCHOr0 HCIOJIb30BAHUSA B
MAalIMHOCTPOCHHUH.

3anadeil 0cBOEHUS TUCHUILUINHBI «llepcriekTHBHbBIE MaTeEpHaibl U TEXHOJIOTUU B

BBICOKOTEXHOJIOTMYHOM IPOU3BOICTBE) SIBIISIETCA:

- U3y4€HHE OCHOBHBIX IOHATUH, TEPMUHOB U OIIpe/IeJIEHUI B 00J1aCTH MEPCIEKTUBHBIX

MaTepualoB;

- 03HAKOMJIEHHE C OCHOBHBIMHM KJIACCAMM NIEPCIIEKTUBHBIX MAaTEPUAJIOB;

- U3y4UTh COCTaB, CTPYKTYPY U CBOIMCTBA IEPCIEKTUBHBIX MATEPUAIOB Pa3IMUHBIX KJIACCOB;

- U3Y4YUTb OCHOBHBIE CBSI3M MEXly CTPOEHHUEM MaTEPUAJIOB U UX CBOMCTBaMU;

- OCBOCHHE BHUJIOB Pa3yMPOYHSIONIECH U YIPOUHSIONIEH 00pabOTKH (OTKUT, HOpMaTU3allus,

3aKajka, OTIYCK, U JIp.);

- HAY4YUTh CTY/IEHTOB [IPABUIILHO BBIOMpPATh MaTepuall, Ha3HayaTh €ro 00paboTKy C LEIbI0

HOJIy4EHHUs 3aJJaHHOM CTPYKTYpPBI U CBOMCTB, 00ecrneunBaroInii He0OX0AUMBIM KOMILIEKCOM

CIIy’)K€OHBIX U 3CTETHYECKUX CBOWCTB.

OO6yuenue no nucuuniarne «llepcrnekTuBHbIE MaTepUallbl U TEXHOJIOTHH B

BBICOKOTEXHOJIOTUYHOM IIPOM3BOJICTBE» HAPABICHO Ha ()OPMHUPOBAHHE Y 00yUYAIOIIUXCSI

cienyromux komnereHIM B coorserctBun ¢ ®I'OC 27.04.02 «YnpaBieHUE KaUECTBOM»,

yTBEpXKAEHHBIM NprkazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa n HanMeHoOBaHMe KOMIIETeHIIUIA NuaukaTopbl 10CTHIKEHUS
KOMIIETeHIINH

[IK-2. Cioco6eH ocymecTBIsTh BEIOOP
MaTepHUalIOB U TEXHOJOTHUYECKUX MPOIIECCOB
JUTSL TIOJTYYCHUS 33JAaHHOTO KOMITJICKCa
CBOMCTB.

HIIK-2.1 3naer: MeTalTMYecKue u
HEMETATNYECKUE KOHCTPYKIIMOHHBIC U
WHCTPYMEHTAIbHBIC MAaTEPHAIIBI, UX
CBOICTBa, CIOCOOBI YIIPOYHEHUS,
TEXHOJIOTHYECKUE BO3ZMOKHOCTH
TEPMHUUYECKOI 00paOOTKH, METOIBI
MIPOBEACHUS CTPYKTYPHOT'O aHAIN3a 1
ONpeAeNeHUs HKCIUTYyaTal[AOHHBIX CBOMCTB
JieTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeet: BBIOUpATh MaTepuabl A7
JeTanei MaIH, TpruOOpPOB U HHCTPYMEHTOB,
BUJ] TEpMUYECKON 00pabOTKU, TPOBOIUTH
CTPYKTYPHBIN aHAIIN3 U U3MEPEHUS
MOKa3aTeeu, XapaKTEPU3YIOLIUX
JKCIUTyaTallMOHHBIE CBOWMCTBA JIeTajel U
WHCTPYMEHTOB, YCTaHABJIMBATH MPUIMHBI KX
OTKJIOHEHHMS OT 3a/IaHHBIX MapaMETPOB;
HIIK-2.3 imeeT HaBBIKH: BBHIOOpA
MaTepuaioB AJsl Pa3IuYHbIX U3JIETUH, BU
TEPMUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYPHOT'O aHaJIn3a, U3MEPEHUs
MOKa3aTeseu, XapakTepu3yIoIux
JKCIUTyaTallMOHHBIE CBOMCTBA JIeTalel U
WHCTPYMEHTOB, YCTaHABINBATh MPUUHHBI UX
OTKJIOHEHHMSI OT 3a/IaHHbIX apaMeTPOB

2. MecTo IMCHHUIINHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl



JlucuuniuHa OTHOCUTCS K OJIOKY (paKyJIbTaTUBHBIX JTUCIUILIHH.

JlucuuIuinHa B3aMMOCBSI3aHa JIOTHYECKU B COJIEPIKATEIIBHO-METOAMYECKH CO CIEAYIOITUMHI
nucuuruimHaMu 1 npaktukamu OOIT:

B o6s3atensHoii yactu (b 1.1):

- TexHOJIOTHS ¥ OpraHU3aIHsl BEICOKOTEXHOJIOTHYHOTO ITPOU3BO/ICTBA.

B gactu, popmupyemoii yaacTHukamu 00pa3oBaTesibHbIX oTHOIICHHH (b1.2):

- MeTo/1bI OLIEHKH TEXHOJIOTHYECKOTO YPOBHS M KaUeCTBA MPOYKIIMH B BEICOKOTEXHOJIOTHIHOM
MIPOU3BOJICTBE;

3. CTpyKTypa u copep:KaHHue TUCIUILINHBI

OO11ast TPy 10eMKOCTb AMCIHUIUIMHBI COCTABISCT 2 3aueTHBIX(€) enuHut(bl) (72 yacos).
Nzyuaetcs Ha 1 cemectpe o0ydenus. @opma mpoMeKyTOYHON aTTECTAllUH - 3a4eT.

3.1  Buabl yueOHOii padoThI M TPY10€eMKOCTH

3.1.1. Ounas popma oOyueHus

Ne B 610l DG KosimgecTBo CemecTphbl
n/n WL YHEOHOH pAOOTEI 4acoB 1 cemecTp
1 | AyauTopHble 3aHATHUS 36 36
B Tom uncne:
1.1 | Jlekumu 24 24
1.2 | CemuHapcKue/PaKTUYCCKUE 3aHITHS 12 12
1.3 | JlaGopaTopHbIe 3aHATHS 0 0
2 | CamocTrosiTeibHas padoTa 36 36
B ToM uucae:
2.1 | IloaroroBka u 3amura 1a00paTOPHBIX 0 0
pabot
2.2 | CaMOCTOSITENIbHOE H3y4YCHHUE 36 36
3 | IIpome:xkyTOUYHAs aTTeCTALMSA
3auet/nud.3auer/sK3aMeH 3a4er
Hroro 72 72

3.2 Temaruveckuii IJIaH U3yYeHH s TUCIHIIIMHBI
(o popmam 0OyueHUsT)
TemaTuyeckuii 1aH pa3MeNi€H B puiokeHuu 1 k paboueit mporpamme.

3.3  Conepxanue IMCHUILIHHBI

Beenenue

Pons mMarepuanoB B TexHHueckoM mporpecce. Poias mMarepuanoB B COBPEMEHHOW TEXHHUKE.
Kputepun ouenku u BbIOOpa MaTepuanoB. PaGoOThl OTEYECTBEHHBIX UM COBPEMEHHBIX YUYEHBIX B
obnmactu MarepuanoBenenus. Knaccuduxarus marepuanoB. Okumaemple MOCIEACTBUS OCBOCHUS
HaHOMAaTEpHUaJIOB.

Tema 1. ®uzuko-MexaHUYECKHE CBOMCTBA MaTepraioB. CTpOCHHE MaTEePHAJIOB.

Tunel cBsizeld B TBepABIX Tellax. MeTalIM4ecKuid THUN CBSI3H. ATOMHO-KPUCTANIMYECKOE
CTPOGHHE METAUIOB. THMBl KPUCTAUIMYECKUX PEUIETOK, WX XapaKTepUCTUKH (Tapamerp,
KOOPJUHAIIMOHHOE YHUCJO, TUIOTHOCTh YIAKOBKH), HM30TPOIHUS, AHU30TPOMHS, KBa3HMHU30TPOIIHSL.
Toueunsie, TMHEHHBIE W TIOBEPXHOCTHBIC JNE(EKTHI, CTPOSHNUE PEATbHBIX METAIOB M CIIABOB




(BakaHcUU, AMCIOKALWH, OJOKM MO3auKH, TpaHHLIbl 3epHa). TeopeTnueckas U peaabHast IPOYHOCTh
METaJJIOB, BiusHUE AedekToB. [IyTu moBbieHus MpoyHOCTH MeTaluioB. Kpucraninsanus MeTaiios
NepBUYHAs M BTOpHYHas. TepMOAMHAMHUYECKHE OCHOBBI (Da30BBIX TNpeBpamieHuid. Kpusbie
OXJIQKJCHUS, CTETICHb MEPEOXIAXKACHUS, PAKTOPBI, BIUSIOLIUE HA MPOLECC KPUCTAIUIU3AINH, CBSI3b
MEXYy CTEIEHBIO IEPEOXJIAXKICHUS, YUCIOM LEHTPOB KPUCTAIM3AalUU U CKOPOCTBbIO poOCTa
KkpuctaiioB. Benuuuna 3epHa. MoauduuupoBanue xuakoro Mertamwia. [lomumopdnbie
IIPEBpAILEHUSL.

Tewma 2. Teopust crutaBoB.

[Tonsatus o craBax. OnpeneneHre TEPMUHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, (a3a. TBepbie
pacTBOpPbI, MEXaHUUYECKHE CMECH, XUMUYECKHE COeIMHEHUs. JlnarpaMMbl cOCTOSIHUS. CBS3b MEXKIY
CTPYKTYpOH CIUIaBa, ONpeAesieMOl 0 JuarpaMMe COCTOSIHUS M CBOMCTBaMm ciaBa. /{uarpamma
COCTOSIHMSI KEJI€30-LIEMEHTHUT. XapaKTEPUCTUKU KOMIIOHEHTOB. CTPYKTypHBIE COCTaBIISIOLIUE U
¢da3pl Ha JuarpaMme kene3o-meMeHTHT. CyIIHOCTh 3IBTEKTHYECKOTO U OBTEKTOHMIHOTO
npeBpauieHuil. [lpuMmeHenue mnpaBuia KOHIEHTpauil W mpaBuia (a3 Ha Juarpamme xenes3o-
LEMEHTUT.

Tewma 3. Teopust TepMuUIecKoil 00pabOTKH.

Bunapl Tepmuueckoit 00paboTku cranei. [IpeBparneHuss npu HarpeBe crainu. PocT 3epHa
ayCTEHMTA, HACIEACTBEHHOE U IEUCTBUTENIBHOE 3epHO B cTtanu. [leperpes u nepesxor. IIpespamenue
ayCTEHUTA IpU HENPEpPhIBHOM OXJaXKJIEHUU. JlmarpamMmma HM30TEPMHUYECKOTO MPEBPAILCHUS
aycrenuta. llepnautHoe mpeBpamenne. MapTeHCHTHOE TMpeBpalleHHe W ero OCOOCHHOCTH.
[IpeBpanienue npu oTHycke, CTPYKTypa U CBOMCTBA CTalM MpHU oTHycke. OTIyCKHas XpynkocTs | u
IT pona. IIpokaMBaeMOCTh M 3aKAIMBAEMOCTh CTAM, ()aKTOPHI BIUSIONINE HA MPOKATHBAEMOCTD:
BIIUSIHUE JIETHPYIOIIMX SJIEMEHTOB, pa3Mepa 3epHa ayCTeHHTa, HEpacTBOPUMBIX KapOUIOB U
BKJIIOUEHUH. MeToaMKa onpeielieHusl KpUTHYECKOTO JUaMeTpa o Juarpamme poKaluBaeMOCTH.

Tema 4. MeTauibl 1 METAJUTMYECKUE CIUIABHI.

CoBpemeHHbIE MeTaUIHueckue cruiaBbl. OCOOGHHOCTH M XapaKTEPUCTUKH COBPEMEHHBIX
METAJIJIOB U METaNINYECKUX CIIaBOB. [IpuMeHeHHe MX B MamMHOCTpoeHHH. KoHCTpyKunOHHBIE
MaTepHabl ¥ UX CBOWCTBA. YTiepoaucTble craiu. JlermpoBaHHble cranu. MeTamisl U CIIIaBbl €
0coObIMU CcBOMcTBaMH Bricokomnpounble cranu. MapTeHCUTHO-CTAaperoliie KOHCTPYKIIMOHHBIE
CTaJM, UX COCTaB, PEXHUMbI 00pabOTKM W obsacTu npuMeHeHus. CriaBbl ¢ 0CO00 BBICOKOM
HM3HOCOCTOMKOCTBIO, COCTaB, MapKHUPOBKA, TepMUYECKas 00paboTka MU 00JIacTU TNPUMEHEHHS.
HepxaBeromue XpOMHCTBIE M XPOMOHHUKENEBBIE CTalM, COCTaB, MapKUPOBKA, TEPMHUYECKAs
o0paboTka u obnact mpuMeHeHus1. XKaponpoyHbie CTayiu U criiaBbl. OCOOCHHOCTH MOBEICHHS CTaTN
IpU Harpy3kax B 00JacTH BBICOKMX TEMIIEpaTyp, Mpelaes MIUTEIbHONM NPOYHOCTH, Mpeesn
noyi3ydecTd. THUNOBBIE CIUIaBbl, COCTaB, CTPYKTypa, TepMooOpaboTKa, CBOWcTBa M oOnactu
npuMeHeHus. CraBel € 33JaHHBIMH  (DU3MYECKUMH  CBOWCTBAMHM. MarHuTomsrkue u
MarHMTOTBep/ble cIiaBbl. CBEpXNPOBOJHUKHU. THUTAHOBBIE CIIJIaBbl, COCTaB, MapKUpPOBKa,
TepMudeckas oopaboTka u obiaactu npuMeHeHus. Marepuains! ¢ 3¢ dexrom namsatu popmsl (D11D).
Hukenuza tutan: cBoicTBa, cTpoeHue, mpruMeHeHne. OCHOBHBIE CIIOCOOBI BBIPAIIMBAHUSI KPUCTAIJIOB
13 ra30Boil (asbl, U3 pacTBOpa, U3 paciuiaBa. MeTo/ibl, UCIIOIb3yeMble B IPOU3BOJCTBE KPUCTAIIIOB.
DKcnepuMeHTaAIbHO HabmoaeMbie GopMbl pocTa. [IeHAPUTHBINA, SYEUCTHIM W CKEICTHBIA POCT
KpucTamoB. Mopgonornueckue 0cOOEHHOCTH KpUCTAJUIOB, BBIPALICHHBIX U3 paciuiaBa. JledekTs! B
KpHUCTaJljaxX, BbIpalUBaeMbIX U3 pacmiaBa. Metoasl bpumxkmena — CrokOakepa, Yoxpaibckoro.
PocT 1 mpuMeHeHne HUTEBUAHBIX KpUCTaI0B. HOBBIE MOKOJIEHNSI CHHTETUYECKUX KPUCTAJLIOB.

Tema 5. Komno3uimonHsie MaTepHaibl.

Hcnonp30BaHne KOMIO3UIIMOHHBIX MAaTEPUAJIOB KaK 3aMEHUTENIEN TPAJULIMOHHBIX METAJUIOB.
Krnaccudukanus KoMno3uIMOHHBIX MaTepuasoB. Pacnpeenenue HanpspkeHUH MKy MaTpulei u
HanosHuTesneM. CxeMmbl apMupoBaHusd. Kputnueckas anmHa BonokHa. OCHOBBI pacdeTa CBOMCTB
KOMITO3UIIMOHHBIX MaTepraioB. KOMITO3UTHI ¢ METaIMYECKO MaTpulieH. JucnepcHoOynpoYHEeHHbIE
KOMIIO3UILIMOHHBIE MaTepuaibl, 0COOEHHOCTH MeXaHu3Ma yNpoyHeHus. [lucrnepcHOynpodyHEeHHbIE
KOMITO3UThI HA OCHOBE aJIFOMUHUS, HUKENS U IPYTHX METAJIIOB. BOTOKHUCTBIE KOMIO3UIIMOHHBIE



MaTepuaiabl Ha QJIIOMUHUEBOM M HUKENeBOM MaTpuuax. Kommno3utsl ¢ HamnpaBieHHOU
KpUcTauiM3anue  9BTeKTHK. [lopolIkoBble  KOMIIO3UIIMOHHBIE — MaTepuayibl  (KEpMEThl)
aHTU(QPUKIIMOHHOTO M (QPHUKIHOHHOTO Ha3HayeHHuA. DuibTpel. KoMmo3utsl ¢ moaumMepHOR
matpunei. IlomumepHass MaTpuia KOMIIO3UIMOHHBIX MaTepuaioB. DeHondopmanbaerugHas,
STMOKCUHAA W KPEeMHUHOpPraHWYecKas MaTpHhila KOMIO3HMIMOHHBIX MarepuaioB. OcoOeHHOCTH
(GU3MKO- MEXaHMYECKOro IIOBEJEHHUsA MOoIUMepoB. OpraHuyeckue, 3JIEMEHTOOPraHUYecKue u
HEOpraHUYECKHE MOIUMEPhl. BOJIOKHHCThIE KOMIIO3UIIMOHHBIE MaTeEpUabl HA IOJUMEPHON MAaTPULIE
(kapOOBOJIOKHUTBI, OOPOBOJIOKHUTHI, OPraHOBOJOKHHUTHI). KOMITO3UIIMOHHBIE MaTepuanbl Ha
[IOJINMEPHON MaTpulle C MOPOIIKOBBIM HAMOJIHUTENEM (IIacTMacchbl). Pojib  IOpPOIIKOBBIX
(TeXHUYECKHH Yriepoa M Ap.) U BOJOKHHMCTBIX HamosiHuTesned. KoMmo3utel ¢ kepamMudeckod u
CTEKJISIHHOW MAaTpPHULIEH.

Tema 6. Hanomarepuassl.

OcHOBHbIE MOHATHS O HaHOMaTepuajax HCHOJIb3yeMOM TEepMHHOJIOTMH. OCHOBHBIE BH[IBI
YIJIEPOA0COIepKAIMX HAHOMATepUaJIOB. AJUIOTPONHbIE MOAMGUKALMM yriepoja, CBOIcTBa
CTPYKTYpPHBIE HECOBEPIICHCTBA OJTHOW U3 TaKKX MoaU(pUKaIuii — rpadena. MonekynspHoe CTpoeHHe
¢byiepeHoB, UX CBOICTBA B Cpelle pacTBOPHUTENEH, ONTUYECKHE CBOMCTBA, CTPOEHHE M CBOWCTBA
¢bymu1epeHonoA00HbIX 0OBEKTOB: OHHOHOB, SHJIPO3IPaoB, GymaepuTsl, ¢pymiepunsl. CTpoeHue u
CTPYKTYypa HaHOTPYOOK, 1e(heKThl CTPOCHHUSI HAHOTPYOOK, KaMJUIAPHBIE SBJICHUS, Ha0II0JaeMbIe B
HaHOTPYOKax, MEXaHU3Mbl COPOLIMM HAHOTPYOKaMU pa3IMyYHbIX BELIECTB, a TAK)KE ITyTH MOBBILICHUS
copOmoHHOM crocoOHocTH. ONTHYECKHE U DJIEKTPUYECKHE CBOWCTBA YIIIEPOAHBIX HAHOTPYOOK,
IIOJTyIIPOBOJIHUKOBBIE CBOMCTBA YIIepOIHBIX HAHOTPYOOK. MexaHnueckue 1 IPOYHOCTHBIE CBOICTBA
YIJIEPOAHBIX HAaHOTPYOOK, @ TaK)KE€ CBOMCTBA, CBSI3aHHBIE C AJIEKTPOHHOM sMuccueil. CtpoeHue u
CBOMCTBAa MMIIOAOB, aCTPAJICHOB, HEYINIEPOAHBIX HaHoMarepuanoB. CTpyKTypa U CBOMCTBa
HAaHOOOBEKTOB, OOJAJAIONINX KBAaHTOBBIMH CBOMcTBaMH. (OCHOBHBIE METOJBI IOJTYYCHUS
HaHOMaTepHaJoB, IIa3MeHHbII MeToa, TexHonornyeckuit npouecc noiaydenus dymiepenor C60 u
C70. OcobGennocT cuHTEe3a 3HA0’HApaNoB. [lomydeHne HaHOTPYOOK 3IEKTPOIYTrOBBEIM METOAOM.
IIpuMeHeHne HaHOMATEPHUAIIOB.

3.4  TemaTuka cCeMHUHAPCKUX/NMIPAKTHYECKHX M JJA00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapCcKHe/IPaKTUUECKUE 3aHATHS

[Tpaktueckoe 3anstue Nol «Makpoananus cranei».

[TpakTrueckoe 3anstre No2 «MukpoaHanus CTanei».

[Tpaktuyeckoe 3ansaTHe NO3 «IIpoKkamnBaeMOCTb CTAIN.

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

[TpaxTrueckoe 3anstue N0S «Komno3unnoHHbIe MaTepHalibl KaK 3aMEHUTENN
TPAAULMOHHBIX METAJIOBY.

[NpakTrueckoe 3ausTue NO6 «OnTrdeckne CBOHCTBa HAHOYACTHIN.

3.4.2. JlabopaTopHble 3aHATH
JlaGopaTopHbI€ 3aHATHS OTCYTCTBYIOT

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl/TPOEKTHI OTCYTCTBYIOT

4, YueOHO-MeTOoAn4YecKoe U UHOPMALIMOHHOE o0ecnieYeHne

41 HopmartuBHble 1okyMeHThI 1 'OCTbI



4.2  OcHoBHaf TUTEpaTypa
1. MarepuanoBeacHue. Y4eOHUK IS CTY/. BhIcilL. y4eO. 3aBeaeHuii / . M. Boskos, B. M.
3yeB — M. : uznarennbctBo Akagemusi, 2011, 400 c.

4.3  JlomoJHHUTeIbHAs JIUTEpPATypa

1. MarepuanoBenenue. YueOHuk Juis By3oB / noj peakuueit b. H. Apzamacosa, I'. T'.

Myxuna / Ap3amacos b. H., Makaposa B. U., Myxuu I'. T'. u ap. — M. : H31aTCILCTBO
MI'TY um.

H. 3. baymana, 2001, 648 c.

2. MammHOCTpOUTENbHBIC MaTepualibl. Metoauueckue ykazanus / noj peapakuueii I'. M.

Boakosa — MI'TY «MAMM», 2003.

3. Beibop criaBoB. Metoudeckoe nmocodue / moa penakuueii I'. M. BosikoBa — M.: MI'TY

«MAMM», 2009.

4, O6beMHbIe HaHOMaTEepHalbl. YueOHnoe nmocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,

168 c.

44  DJjaekTpoHHBbIe 00pa30BaTebHbIE peCypChl

[IpoBenenue 3aHATHIA U aTTECTAIMK BO3MOYKHO B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHCTeMbl JUCTaHIMOHHOro oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3zpaOoTaHHBIX
kadepoil aMeKTpoHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o Bcem pa3aenam mporpamMmal:.
Ha3anue DOP
IMepcriektuBHbie | https://online.mospolytech.ru/course/view.php?id=13334

MaTrcpuajibl

TCXHOJIOTHHN B
BBICOKOTCXHOJIOT'HYHOM

IIPpOU3BOACTBC

Pa3paborannbie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOT'OBBIE TECTHI.
[Topsimox mpoBeneHust pabOT B AUCTAHIMOHHOM (opMare YCTaHABIMBACTCS OTACITHHBIMH
pacropsHKeHUSMHU ITPOPEKTOPA MO yueOHOM paboTe /Uil HEHTPOM Y4eOHO-METOANYECKON paboThI.

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOINYECKUE MaTephalibl B 3JCKTPOHHOM BUJE,
Mpe/icTaBIeHHbIE Ha caiiTe mospolytech.ru

Kaxmplii  cTymeHT o0ecrnedeH HMHIAMBUAYaIbHBIM  HEOTPAaHMYCHHBIM  JIOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup;  lib.mami.ru/lib/content/elektronyy-katalog) x 2neKTpOHHO-OMOIMOTECUHBIM
cuctemMam (RJIEKTPOHHBIM OUOIHOTEKaM)

45 JluueH3MOHHOe W  CBOOOJHO  pacHmpocTpaHseMoOe  NPOrPaMMHOe
ol0ecrieuenmne

OtcyrcTBYET

46  CoBpemeHHbIe NpodeccHoHATbHBIE 0a3bl JAHHBIX U HH(OPMALMOHHBIE
CIIPAaBOYHbIE CHCTEMbI

Ilepeuensb pecypcoB cetu UHTEpHET, 1OCTYNHBIX JJIS1 OCBOCHUS TUCUMILVIUHBI:

Ne HaunmenoBanue Ccbuika Ha pecypce HJocrynHocTb

HNudopmannoHHO-CIPABOYHBIE CHCTEMBI



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

Nudopmanmonnsie pecypesl Cetu htto:
ttp://www.consultant.ru
KoncynbranTlInroc P floctymio
JIeKTPOHHO-0MOIHOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JloctynHa B cetu
Wutepuer 6e3
OrpaHUYECHUM

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

ru/ Wurepuer 6e3
OrpaHUYECHUMN
IIpodeccnonanbHbie 0a3bI JTAHHBIX

ba3a naHHBIX Hay4yHOU http://wwwe.elibrary.ru JocTynHo

ANEKTPOHHOU OUOIHOTEKH

(eLIBRARY.RU)

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

noJiuTeMaTrieckasi peepaTuBHO-

oubnuorpaduyeckas u

HayKOMETpHYecKas

(bubmmomeTprueckas) 6a3a JaHHBIX

S. MarepuajbHO-TEXHHYECKOe o0ecredeHne

JlekumoHHast ayautopus oOmiero ¢oHAa, NEPeHOCHOW MYJIbTUMEAUNHHBIN  KOMILIEKC
(mpoexTop, HOYTOYK)

6. MeToauyeckue peKoOMeHIaNN

MeToauka TpenoAaBaHus TUCIHHUILUIMHBI W peanu3alis KOMIIETEHTHOCTHOTO MOAXO0/a B
M3II0KEHUU W BOCIIPUATHUHU MaTepHasa mpeaycMaTpUBaeT UCIOJIb30BaHUE CIEAYIONINX aKTUBHBIX U
WHTEPAKTUBHBIX (JOPM TMPOBEICHUS ayIUTOPHBIX U BHEAYTUTOPHBIX 3aHATHI:

— ayJIUTOPHBIE 3aHATHSL: JIEKIIUH, IPAKTHUYECKHE pabOThI, TECTUPOBAHUE;

— BHEAyIUTOPHBIE 3aHATHUSA: CAMOCTOATEIBHOE U3yUYEHUE OT/EIbHBIX BOIPOCOB, MOJATOTOBKA
K MPaKTUYECKUM paboTam.

Oo0pa3oBare/ibHbIe TEXHOJIOTHU

Bo3moxHO mpoBe/ieHUe 3aHATUN U aTTecTaluil B JUCTAaHIIMOHHOM (popmarte ¢ MpUMEHEHHEM
CUCTeMBbI JUCTaHIMOHHOTO oO0yuyeHus yHuBepcutTeta (CO-LMS) Ha ocHOBe pa3paOOTaHHBIX
AJIEKTPOHHBIX 00pa3zoBaTelabHbIX pecypcoB (DOP) (cMm. 1.4.4).

[Topsimok mpoBeneHus: pabOT B TUCTAHIIMOHHOM (opMaTe yCTAaHABIMBACTCS OTICIbHBIMU
pacnopspKEHHUSIMU TTPOPEKTOpa MO yueOHOM paboTe U/ Wi IEHTPOM YIeOHO-METOAMIECKON paboTHI.

6.1 Meroauueckne peKOMEHJANUM ISl TPENoAAaBaTeJsi MO OPraHU3aAUNH
o0yueHnst

6.1.1. IlpenonaBarenb OpraHu3yeT MpenoJaBaHWe IUCLUILUIMHBI B COOTBETCTBUH C
TpeboBanusiMu "[lonoxkenust 00 opraHuzanuMu 0Opa30BAaTEIBLHOTO Ipollecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.


http://www.consultant.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://webofscience.com/
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6.1.2. Ha mepBOM 3aHATHM NPENOAABATENb JTOBOJHUT /0 CBEACHUS CTYICHTOB COJIEpYKaHHE
pabGoueil mporpammbl aucuuiuinHbl (PITJI) u npenocraBisieT BO3MOXKHOCTh O3HAKOMIIEHHUS C
IIPOrPaMMOH.

6.1.3. [IpenoaBaTenb 0cOOEHHO 0OpaIaeT BHUMaHUE CTYJIEHTOB Ha:

- BUJBI U (OPMBI MPOBEACHUS 3aHATHIA MO TUCIMIUIMHE, BKIIOYAs MOPSIOK MPOBEACHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTMH AMCTAHIMOHHOIO OOY4YEHHS M CUCTEMbl JUCTAHIMOHHOTO
obyuyenus ynusepcureta (CO mocmonutexa);

- BUJABI, COJEpXaHME M IOPAIOK IPOBEIEHUS TEKYILEro KOHTPOJII YCIEBAaeMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPEJICTB;

- (hopMy, cojiepKaHue U MOPSAJOK ITPOBEACHUS IPOMEKYTOUHON aTTeCTallui B COOTBETCTBUU
¢ (oHIOM OIIEHOUHBIX CPE/CTB, npenycMoTpeHHbIM PI1/].

6.1.4. [oBomuT 110 CBEACHHUS CTYIEGHTOB TpauK BBINOJIHEHUS YYEOHBIX PadoT,
npeaycMorpeHHsix PITI.

6.1.5. Heob6xonumo ¢ camMoro Hayaja 3aHSITHUH PEKOMEHJOBATh CTYJIEHTaM OCHOBHYIO U
JOTIOJTHUTEIBHYIO IUTEPATYPY U yKa3aTh IyTH AOCTYIA K HEH.

6.1.6. B nHauvanme uiaum B KOHLE ceMecTpa JaTh CIUCOK BOMNPOCOB Ul MOATOTOBKU K
IIPOMEKYTOUHOM aTTecTalu (3K3aMEeHyY UM 3au€Ty).

6.1.7. Pexomenayercs ¢akt o3zHakomiieHus ctyaeHToB ¢ PIIJI m rpaduxom paboOThI
IIUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTYIEHTA B JIMCTE O3HAKOMIIeHUs ¢ coepxkanue PIL/I.

6.1.8. IlpenonaBareny, BeAyIIMH JICKIUMOHHBbIE W TPAKTUYECKHUE 3aHATUSA, JOJDKHBI
COTJIACOBBIBATh TEMATUYECKHH IUTAH TNPAKTUYECKUX 3aHATHH, HCIOIB30BATh EIUHYI0 CHUCTEMY
0003HaYCHU, TEPMUHOB, OCHOBHBIX IOHITUN JAUCIUILIIMHBI.

6.1.9. [Ilpy moOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO TI0 TEPEYHIO OOBSIBICHHBIX TEM

IIPENoIaBaTeNll0 HeOOXOAUMO YTOUHUTh IUIAaH MX IPOBEIEHUs, MpoAyMaTbh (HOpPMYIUPOBKH U
coJiepKaHue yu4eOHbIX BOIIPOCOB, BHIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMUTHCSI C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHApA.

B xoxe cemuHapa BO BCTYIUTEIBHOM CJIOBE PACKPBITH IMPAKTUYECKYI0 3HAYUMOCTH TEMBI
CEMHHApPCKOI0 3aHSATHUS, ONPENEIUTh MOPSJIOK €ro MpPOBENEHUs, BpeMs Ha OOCYKIEHHE Ka’KIOro
yueOHoro Bompoca. [IpuMmeHsis ¢QpoHTaNbHBIA ONPOC JaTh BO3MOXKHOCTb BBICTYIIUTH BCEM
CTyJI€HTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3aximrounTensHON YaCTH CEMUHAPCKOTO 3aHSTHS CIIEAYET IOJBECTH €T0 UTOTHU: JIaTh OLIEHKY
BBICTYIIJICHUH KaX/I0T0 CTyJI€HTa U Y4eOHO! IPYIIIBI B IIEJIOM. PacKpbITh MOJOKHUTEIbHBIE CTOPOHBI
M HEJIOCTATKU MPOBEJICHHOTO CEMUHApPCKOTO 3aHATHs. OTBETHUTH Ha BONPOCH! CTYACHTOB. BwigaTh
3aJJaHus JUIs CAMOCTOSITENIbHON pabOThI IO OJTOTOBKE K CJIEAYIOIIEMY 3aHSTHIO.

6.1.10. [lenecooOpa3Ho B XOJ€ 3alIMTHI MPAKTUYECKUX PaOOT 3a/7aBaTh BBICTYMAIOIIUM U
ayJAUTOPUHU JOMOJHUTEIbHbIE M YTOYHSIOIIME BOMPOCHI C IENBI0 BBIICHEHUS WX MO3MLUI MO
CYIIECTBY 00CYKTa€MbIX TTPOOIIEM.

Bo3Mo>kHO mTpoBeieHNe 3aHATHI U aTTecTallii B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CUCTEeMBbI TUCTaHIMOHHOro oOyueHusi yauBepcurera (CJO-LMS). Tlopsaok nposenenus: padoT B
JMCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIBHBIMU PAaCIOPSHKEHUSAMHU TPOPEKTOpa IO
y4eOHOI1 paboTe W/MIK LIEHTPOM Yy4eOHO-METOINYECKOi paboThI.

6.2 MeroauyecKue yKa3aHus 1Jsl 00y4aIUIUXCH 10 OCBOCHUIO U CHHUIJIHHBI

1.2.1. CTyzmeHT ¢ caMOro Havajxa OCBOCHHUS IUCIUTUINHBI TOJDKEH BHUMATEIIEHO O3HAKOMUTCS
¢ pabouyeil mporpaMMoi AUCIUILITHHBL.

1.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BHITOIHEHUS YU4eOHBIX PadoT,
npenycmorpeHHblx PIIJ[ ¢ yu€rom TpeOoBaHMi APYrMX IUCLMIUIMH, H3y4aeMbIX B TEKYILEM
CEMeCTpe.
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1.2.3. Ilpu npoBeaeHUM 3aHATHIA U MPOLEAYP TEKYIIEH M MPOMEKYTOUHOH aTTeCTallH C
UCIOJIb30BAHUEM MHCTPYMEHTOB MH(OPMAIMOHHONH 00pa30BaTEeNbHON CpeAbl IUCTAHLIUOHHOTO
obpazoBanust yHuBepcutera (LMS wMocmonmuTtexa), Kak BO BpeMsl KOHTAaKTHOW pabOTHI ¢
IpernojaBaTesieM TaKk M BO BpeMs CaMOCTOATENBbHOM pabOThl CTYINEHT JOJKEH O00ecrednuThb
TEXHUUYECKYI0 BO3MOXKHOCTh JMCTAHLIMOHHOTO TMOAKIIOYEHHUS K CUCTEMaM JUCTaHIIMOHHOIO
oOyuyenus. [Ipu OTCYTCTBMM TakoH BO3MOYKHOCTH OOCYIUTh CHUTYalUIO C IpernoaaBareieM
JUCLUIUIMHBIL.

1.2.4. CamocrositenbHas paboTa SBISETCS OJHUM W3 BUIOB ydeOHBIX 3aHsATUH. Llenb
CaMOCTOSITENTbHON pabOThl — MPAKTUIECKOE YCBOCHHE CTYACHTAMH BOIPOCOB, PACCMAaTPUBAEMBIX B
IIPOLIECCE U3YyUEHUS TUCLUTIIMHBIL.

Bupl BHEayTUTOPHOM CaMOCTOSATENILHON PabOTHI:

- CAMOCTOSITENIBHOE N3YYEHHUE OTIEIIBHBIX TEM JUCLUIUIMHBL,

- [IOATOTOBKA K JIEKI[MOHHBIM 3aHATHM,;

- IOATOTOBKA K CEMMHAPaM U IIPAKTUYECKUM 3aHATUSAM;

- oopMIIEHHE OTYETOB IO BBINOJIHEHHBIM MPAKTUYECKUM paboTaM M MOArOTOBKA K HMX
3alIuTe.

J1J1s1 BBINOJIHEH U JIF000T0 BHJIa CAMOCTOSTENIbHONU paboThl HEOOX0AUMO IIPONUTH CIIEAYIOIINE
STaIbl:

- OIIpe/ieNICHUE LN CAMOCTOSTEIbHON paboThl;

- KOHKpETU3alys NI03HABATEIIbHON 3a/1a4H;

- CAaMOOILIEHKA TOTOBHOCTH K CAMOCTOSATEIbHON padoTe;

- BBIOOP a1eKBaTHOTO crioco0a JIefcTBUSA, BEIYLLEro K peleHHIO 3a1auH;

- IJIJAHUPOBaHUE PabOThI (CAMOCTOATEIBHOM WM € IIOMOLIBIO IPenoaBareisi) Ha/l 3aJJaHUEM;

- OCYIIECTBJIIEHHE B IPOLIECCE BBIMNOJIHEHUS CAMOCTOSTENbHOW pabOThl CaMOKOHTPOJIS
(TPOMEKYTOYHOTO U KOHEYHOT0) PE3yJIbTATOB pabOThl U KOPPEKTUPOBKA BIITOJIHEHHS PAOOTHI;

- pedutekcus;

- Ipe3eHTAaIMsI CAMOCTOSTENIbHON paOOThI MJIN 3aIIUTa IPAKTUYECKON padoThI.

7. @DoH/I OLIEHOYHBIX CPEICTB

@DoHJT OIIEHOYHBIX CPEJCTB MpecTaBieH B [Ipunoxennn 2 k paboueii mporpaMme 1 BKITIOYaeT
pa3aensl:

7.1. MeTo/1bl KOHTPOJISL ¥ OLIEHUBAHUSI PE3YJIbTATOB O0YUECHHUS

7.2 lllkana 1 KpUTEPUH OLICHUBAHUS PE3yIbTATOB O0yUESHHUS

7.3. OuleHOYHEBIE Cpe/ICTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.2. TIpomMexxyTOUHAS aTTEeCTAIHS
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Ipunooicenue 2
Paznea 7 PII - POH

OINEHOYHBIX CPEACTB
O AMCHUIIJIMHE
«IlepcneKTMBHBIC MATEPUAJIBI M TEXHOJIOTMU B BBICOKOTEXHOJIOTHYHOM

IMPOU3BOACTBE»
HamnpasiieHne nororoBKu
27.04.02 YnpasJieHHe Ka4eCTBOM
OO6pazoBarenbHast mporpamma (poduITs TOATOTOBKH)
«YrnpaBienne Ka4ecTBOM B HHAycTpun 4.0»
7. ®OH/I OLIEHOYHBIX CPEJICTB
B nporiecce oOyueHusI B TCUCHHE CEMECTPa UCIIOIB3YIOTCS OLIEHOYHBIE CPEICTBA TEKYIIETO
KOHTPOJISL YCIICBAEMOCTH U MPOMEXKYTOUHBIX aTTecTauuil. [I[puMEeHSIOTCS CIeayIoIue OlCHOUYHbIS
Cpe/ICTBa: TECT, 3allUTa MPAKTHYECKUX padoT, 3aUeT.
OOyuenne mo jgucnumuimHe  «[lepcriekTUBHBIE  MaTepualibl W TEXHOJIOTUU B

BBICOKOTEXHOJIOTUYHOM TIPOM3BOJACTBE» HAMPAaBICHO Ha (QOpMUpOBaHUWE Yy OOyYaIOMIUXCS
CHEAYIOIMX KOMIIETECHIIHM:

Koa u HanMeHOBaHHE KOMIIETEHIUI HH}]I/IKaTOpr JOCTHIKCHUA
KOMIIETCHIIUHA

HNIIK-2.1 3naer: MeTAUIMYECKHE U

[TK-2. Cioco6eH ocymecTBIsTh BEIOOP

MaTepUasoB U TEXHOJIOIMYECKUX MPOLIECCOB
JUISL TIOTYYEHHS 3aIaHHOTO KOMIUIEKCa
CBOJCTB.

HEMETAJUIMYECKHE KOHCTPYKLIIMOHHBIE U
WHCTPYMEHTAJIbHBIC MAaTEPHAIIBI, UX
CBOICTBa, CIOCOOBI YIIPOYHEHUS,
TE€XHOJOTMYECKHE BOZMOKHOCTH
TEPMHUUYECKOI 00paOOTKH, METOIBI
MIPOBEJICHUS CTPYKTYPHOT'O aHaIN3a U
OnpeAeNeHUs] HKCIUTYyaTal[MOHHBIX CBOMCTB
JieTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeet: BBIOUpATh MaTepHuabl A7
JeTane MaIH, TpruOOpPOB M MHCTPYMEHTOB,
BUJ] TEpMUYECKON 00pabOTKU, TPOBOIUTH
CTPYKTYPHBIN aHAIIN3 U U3MEPEHUS
MOKa3aTesel, XapakTepu3yoInux
AKCIUTyaTallMOHHbIE CBOMCTBA JeTajeh U
WHCTPYMEHTOB, yCTAHABIMBATH PUUUHBI UX
OTKJIOHEHHMS OT 33JJaHHBIX [1apaMETPOB;
NIIK-2.3 MimeeT HaBBIKU: BEIOOpA
MaTepHUasoB JJIsl Pa3TUIHBIX U3JICTUH, BUT
TEPMHUYECKOI 00pabOTKH, TPOBEICHUS
CTPYKTYpPHOTO aHaJIN3a, U3MEPEHUS
MOKa3aTesel, XapakTepU3yroIIHuX
AKCIUTyaTallMOHHbIE CBOMCTBA JE€Tajeh U
HWHCTPYMEHTOB, YCTaHABIMBATh MPUYUHBI UX
OTKJIOHEHHMSI OT 33JJaHHbBIX [TapaMETPOB
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7.1  Metoabl KOHTPOJISI H OLICHUBAHNS Pe3yJ1bTATOB 00y4YeHHUSI

HanmenoBanue [IpencraBnenne

Ne OLICHOYHOTO KpaTkas xapakTepucTuka oeHO4YHOTO OLIEHOYHOTO CPEICTRA B

oC cpeJicTBa CpeacTsa d0OC
OdopmiieHHBIC OTYETHI (>xypHaT)

Ipaktuueckne ~ [IPAKTHYCCKHX  PabOT, MPELyCMOTPEHHEIX -
1 paBOTHI paGodell NpOrpaMMoOl  AMCUMIUIMHBL ¢ - CPCICHD IPAKTHHCCKUX
(IIpP) OTMETKOH IperojaBaTelis «3a4TeHO», eCIN pador

BBITIOJTHEHBI M O)OPMIIEHBI BCE paOOTEHI.
[IpencraButh OaUH pedepaT Mo BEIOpaHHOH
TEeMe C OLIEHKOH MpPEenoAaBaTelsl «3auTeHO»

2 Pe(bspaT ecnu mpenacrtasieH ofuH pedepar B ¢opme I[lepedens Tem pedepata

(P) Npe3eHTald 1 Ha OyMa)KHOM

HOCHTEJIE.

7.2  lllkaja U KpUTEPHH OLIEHUBAHHUS Pe3yJILTATOB 00y4eHHsI

®opma NPOMe:KYTOYHOM aTTecTallMu: 3a4eT.
Jlo naTel MpoBeACHUS TPOMEKYTOUHOM aTTECTAIlUU CTYICHT JOJKEH BBINOJHUTD BCE Pa0OTHI,
MIpelyCMOTPEHHbIE HACTOsIIIEH paboyeil mporpaMMoit ucuIuiuHbl. [lepeueHs 00s13aTeIbHBIX PadoT
MIPEACTABJICHBI B MyHKTE 3.4.

*Ecnu He BBINOJIHEH OJUH WM OoJjiee BUAOB yuyeOHOUW paboThl, yKa3aHHBIX B paboueit

nporpamMme, nNpenoJaBarciib HMMCCT TIIPaBO BbICTABUTb HCYIOBJICTBOPUTCIBHYHO OLCHKY Ha

MIPOMEKYTOYHON aTTECTALUU.

[IIxana oneHuBaHUA JUIA 3a4eTa:

[Ikama
OILICHUBAHUSI

Omnucanue

3ayTeHo

BoinonHens!l Bce BUIBI yueOHOU paboThl, mpenycmorpennusie PIT/L.
CTyneHT [EeMOHCTpUPYET COOTBETCTBUE 3HAHUM, YMEHHH, HAaBBIKOB
NpPUBEJCHHBIM B TaONMMIax IOKazaTesed, omepupyer HpHoOpeTeHHBIMU
3HaHUAMU, YMEHHUAMU, HABBIKAMH, IIPUMEHSAET UX B CUTyalUAX MOBBIILIEHHON
cinoxkHoctu. IIpu 3ToM MOryT OBITH JOMYIIEHBI HE3HAYUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyJAHECHHUS IIPU aAHAIMTUYECKUX Ollepalusax, IEepeHoce
3HaHUM U YMEHHW HAa HOBbIE, HECTAH/IAPTHBIE CUTYaLlUH.

He 3aureno

He BbimosHeH oxuH win Oojee BHUAOB y4yeOHOW paboTHI,
npexycMmoTpeHHbix PIIJI. CTyneHT AeMOHCTpUPYET HEMOJIHOE COOTBETCTBUE
3HAaHWI, YMEHHH, HaBBIKOB MPHUBEICHHBIM B TaOJHMIIaX TOKa3aTeleH,
JIOITYCKAIOTCS 3HAYMTEIbHBIE OMIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHHIA,
YMEHWH, HaBBIKOB TIO psAQy [OKa3aTele, CTYACHT HCIBIThIBACT
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3HAYUTENIbHbIE 3aTPYAHCHUS IPY ONIEPUPOBAHUY 3HAHUSIMHU M YMEHUSIMU NTPU
UX MepeHOCce Ha HOBBIE CUTYAIIUH.

7.3  OueHoOYHbIE CPEACTBA
7.3.1. Texkymuii KOHTPO.JIb
Texymuii KOHTPOIIL BBHIMONHSIETCS ¢ TMpuMeHeHHeM pedepara. [lepedennr Tem pedepara

IIPECTaBICH HIKE. Pe3ypTaThl TEKYIEro KOHTPOJIS YCIIEIHO 3a4UThIBAKOTCS, €CIIU IPU OTBETE
BBINOJIHEHBl BCEe TpeOOBaHMs K HAIMCAaHMIO M 3amure pedepara: oO0O3HayeHa mpolieMa u
o0ocHOBaHa €€ aKTyaJbHOCTb, CJENaH KpaTKUW aHalW3 pa3IMyHbIX TOYEK 3pEHUs Ha
paccMaTpuBaeMyro IpoOaeMy U JIOTUYHO M3JI0KE€Ha COOCTBEHHAs MO3ULMS, CHOPMYIMPOBAHBI
BBIBOJIbI, TEMA PACKpBITAa IOJHOCTHIO, BbIIEPKaH 00BEM, COOJIO/IEHBl TPEOOBaHUS K BHEILIHEMY
o(opMIIeHHUIO, 1aHbl IPABUIbHbBIE OTBETHI HA JIOMIOJIHUTEIIbHBIE BOIIPOCHI.

Pexomenayemsbie TeMbl pedepaToB
1. Pedepar npennonaraer AEMOHCTPALMIO MPOEKTA, IO BbIOpaHHOW Teme. OT4eTHbIE
MaTepHalbl B BU/E IPE3EHTAIMU U TTOSICHUTEIbHOM 3aIUCKU.

7.3.2. IlpoMe:kyTOUHASI ATTECTALUS

[TpomexxyTouHast aTTecTanus IpoBoauTcs Ha 1 cemectpe oOydenwus B popme 3adera.

3auer IMPOBOAUTCA IO 6I/IJIeTaM, OTBCTHI IMPEAOCTABIAIOTCA MMCbMCHHO C IMOCJICAYIOIIUM
yCTHBIM coOeceioBaHreM. buiieTbl (hOpMUPYIOTCS U3 BOITPOCOB MPEICTABICHHOTO HIIKE TICPEYHSI.

PernameHT npoBeaeHus 3auera:

1. B Owrer BKITIOYaeTcs 2 BOIPOCA U3 Pa3HBIX Pa3/Ie)IOB JUCIUTUINHEL

2. IlepeueHb BOPOCOB cOIEPKUT 19 BOITPOCOB MO U3YYEHHBIM TeMaM Ha JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUAX (IIpHUIaraercs).

3. Bpems Ha MOATOTOBKY MMCEMEHHBIX OTBETOB - 110 40 MUH, yCTHOE coOeceJoOBaHuE - 10
10 MunyT.

4. IIpoBenenue arTectanuu (9K3aMeHa) C UCIOIb30BaHUEM CPEZCTB 3JIEKTPOHHOTO 00ydIEeHUS
U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BBHIMOIHIETCS B COOTBETCTBUM C YTBEPKAEHHBIM
B yHuBepcutete "[lopsaKkoM MpoBeeHNs MPOMEXYTOYHOM aTTECTAllMU C UCTIOIH30BAHUEM CPE/ICTB
3JIEKTPOHHOTO 00YYEeHHUs U TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH"

[TpuMepbI TECTOBBIX 3aJaHUI:

IlepeyeHb BONPOCOB /1Jisl HOATOTOBKH K 3a4eTy M COCTABJIeHHs OM/1€TOB

1. Tnarpamma Fe-C. Xapakrepuctuka a3 u CTpyKTYPHBIX COCTABIISIOIIHX.

2. lnarpamma Fe-C. Onpenenenne XumMuaeckoro coctaBa ¢as B cruiase ¢ 4,3 %
C pu 1400°C.

3. IonsTHe 0 craBax. TBep/bpIe paCTBOPBI, MEXaHMIECKHE CMECH, XHMUIECKHE
COE/IMHEHUSI.

4. Tnarpamma Fe-C. Xapakrepuctuka a3, y4acTBYIOIINX B IBTEKTHUECKOM
IpeBpaIleHHH.

5. lnarpamma Fe-C. Onpenenenne xummdeckoro coctaBa ¢as B cruiase ¢ 0,8 %
C npu 727°C.

6. Kpucrammm3anus criaBos. [IpaBuio ¢as. [IpaBuio KOHIEHTpAITHH.

7. ATOMHO-KPHUCTAJITMUECKOE CTPOCHHUE METAJUIOB. THITbI KpUCTAIITMYECKUX
PELIETOK U UX XapaKTepUCTHUKA.

8. 3akoHOMepHOCTH KpHUcTAIH3auU. CTEeTeHb MepeoXIaXACHHS, YUCIO0
LIEHTPOB KPUCTAJUIM3ALUU, CKOPOCTh POCTa KPUCTAIIOB. AMOP()HBIE METAILIIBI.
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9. lenaputHas nukBays. [[puanHbpl BOSHUKHOBEHHS M CLIOCOOBI YCTPAHEHHUSL.
10. JlepexThl KpHCTAUTMUECKOTO CTPOCHUSI. BiIusH1E IITOTHOCTH AUCITIOKAIIHIA
Ha NMPOYHOCTh MAaTEPHAJIOB.
11. BrusiHue cTeneHu nepeoxsiax/aeHus Ha MPoLece KPUCTaLTU3alluu.
Crpoenue cinutka. 30HaabHas JTUKBALIHS.
12. BriusiHue cTeneHu Nepeoxyiax/aeHus Ha BeJIMYMHY 3epHa.
MonudunupoBanue.
13. Ctpoenue u CBOMCTBA TPOOCTUTA 3aKaJIKa M TPOOCTUTA OTITYCKA.
14. MapTeHcuTHOE PEeBpaIIeHUE U €T0 OCOOCHHOCTH.
15. [ToBepxHOCTHAsA 3aKalika, BUABI U 00JaCTH IPUMEHEHHS
16. [TonHas u HemoJIHAs 3aKallka CTaJIeH.
17. Ctpoenue 1 cBOMCTBa MapTEHCUTA 3aKaJIKU U MApTEHCUTA OTITYCKa.
18. [IpeBpaieHue aycTeHuTa Npyu HeMpPepbIBHOM oxakaeHHH. OCOOEHHOCTH
HEePIUTHOTO MpeBpateHuss. CTpyKTyphl IEPIUTHOTO THUIIA.
19. Ornyck. Bunpl otirycka. I3MeHeHHE CTPYKTYPBI M CBOMCTB IPH OTITYCKE.
20. IIpokanuBaeMOCTh U 3aKAIMBAEMOCTh. DaKTOPHI, BIUSIONINE HA
MPOKAIMBAaeMOCTh. BisiH1e npokainBaeMOCTH Ha CBOMCTBA CTAIH.
21. Orxur Il pona, ero BubI, X Ha3HAYCHUE.
22. JledekThl 3aKalIKy U METOJIbI UX MPEAYIPEKICHHS.
23. Kputnueckue Touku MH 1 MK. VX 3aBUCHIMOCTB OT COJIep KaHHUsI YTIepoaa U
JIETUPYIOLIUX 3JIEMEHTOB B CTAJIH.
24. Kputnueckue Touku Al, A3, Acm. [IpeBpaiieHus B cTainu npu 3TUX
TeMmreparypax.
25. Ynyumienne. CTpOCHHE U CBOKCTBA COpOUTA OTITyCKA U COPOMTA 3aKAIIKH.
26. IToBepXxHOCTHAs 3aKayKa: ra3oriaMeHHas 1 3akaika TBY.
27. IlpeBpateHus Ipu OTIYCKE 3aKaJIeHHON cTanu. Buel oTmycka.
28. CriocoObl 3aKalIKy: HeMpepbIBHAS, IPEPHIBUCTAsI, CTyIIEHYATAas,
U30TepMHUYECKasl.
29. OTXUT ¥ HOpMAITU3aIHsl CTaH. PeXUMBI, XapaKTepHCTHKA ITOTydaeMOi
CTPYKTYpbI U CBOWCTB.
30. Haknen u pekprcTamin3ams MeTaioB.
31. Harpes cranu. HacneacrsenHoe 3epHo. [leperpes u mepexor.
32. Omxwur I pona, ero BUIbI, NX Ha3HAYCHHE.
33. 3akajiouHble Cpe/ibl, OCHOBHbIE TPEOOBAHUS K HUM.
34. Hanomatepuaiel. CTpyKTypa, CBOMCTBa, TPUMEHEHHE.
35. Kakue TeXHOIOruM Ha3bIBalOT HAaHOTEXHOJIorusIMu? B kakoMm pazMepHOM
MHTEpBaJie HauboJee IPKOo MPOSBISAIOTCS crienupuIecKre CBOMCTBAa HAHOOOBEKTOB?
36. Oxapakrepu3yiite QpynaepeHsl 1 HAHOTPYOKH, 006JJaCTH MX TPUMEHEHHSI.
37. Kakue Matepualibl Ha3bIBAIOT KOMITO3UTHBIME? VX CBOMCTBA, METO/IBI
MOJy4YeHHUs1 U 00J1aCTH IPUMEHEHUSI.
38. BoIOKHUCTBIE KOMITIO3UTHBIE MaTEPHAJIbl HA METAJUTMYECKON OCHOBE
(aFOMMHMI, MaTHUMA, THTAH, HUKEJb, MElb ¥ UX CIUIABHI).
39. JlucniepcHO-ypOoYHEHHbIE KOMITO3UTHbIE MaTepuanbl. OCHOBBI,
yrnpouHsomue ¢ga3pl. J(ucrnepcHo-yrnpoyHEeHHbIE KOMIIO3UTHI HA OCHOBE aJTFOMUHUS
(CAII). IucniepcHO-ynpoUHEHHbIE KOMITO3UTHI HA HUKEJIEBOM OCHOBE.
40. O61mas XxapaKTepUCTHKA U KITACCU(PHUKAIHS CIIOUCTHIX KOMITO3UTHBIX
MaTepUaIoB Ha METAIUIMYECKON OCHOBE 10 HA3HAYEHHUIO.
41. MeTtoapl MOJIy4eHUs CIOUCTHIX KOMIIO3UTHBIX MaTEPHAIOB Ha
METaJUIMYECKONU OCHOBE.
42. Pa3HOBUAHOCTH MATPHIIBI H apPMUPYIOIIETO MaTepraia B KOMIO3UTHBIX
MaTepuaiax ¢ HeMeTauIn4ecKoi ocHOBOM. OO1as kiaccupuKaus KOMIIO3UTHBIX
MaTEPUaAIOB ¢ HEMETAIUIMYECKONH OCHOBOM 10 TUITY YITPOYHHUTES.



IIpuioxenne 1

TemaTuuyeckuii IiIaH coaep:kanus TUcHUIVINHBI «[lepcrnekTUBHBIE MaTepPHAJIbI U TEXHOJIOTHH B
BbICOKOTEXHOJIOTHYHOM MPOU3BOICTBE»

110 HANIPABJICHUIO IOAT0TOBKH
27.04.02 «YnipaBjieHHE Ka4eCTBOM
[Tpodunb NoArOTOBKH
YnpasiieHue kauecTBoM B uHaycrpum 4.0

®opma 00y4yeHHUsA: OUHAA
I'ox ma6opa: 2026/2027

ATOMHO-KpPUCTAJTTNYECKOE
CTpOEHHUE

MeTaoB. THUmbl
KPHUCTAJUTNYECKUX

PELIETOK, UX XapaKTEPUCTUKU
(mapameTp, KOOPIMHAITMOHHOE

(MmarumcTp)
Buabl yueOHoii padoThl, DopMm
BKJII0Yasi CAMOCTOSITEIbHY IO Buabl camocTosTebHON PadoThI bl
aloTy cTyAeHTOB CTYIeHTOB aTTrect
H TPYAOEMKOCTh B 4acax anumn
n/n Ja
J | I/C 5 CPC | KCP | KP. | KIL. | PT'P | Pegepar | Kp | 9| 3
Bgenenue. Tema 1. ®uzuko-
MEXAHUYECKUE CBOMCTBA
MmatepuanoB. CTpoeHue
MaTepHaJIoB.
1 Turbl CBSI3€M B TBEPABIX
Tenax. MeTaluTmdecKuii THT CBS3H. 2 2 + +
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YHCJIO0, IVIOTHOCTb YIIaKOBKH),
M30TPONUS, AHU30TPOIUS,
KBa3suu3oTponus. TouedHsle,
JUHENHbIE U TOBEPXHOCTHBIE
NeQeKTh, CTPOCHUE peaIbHbIX
METAJIJIOB U CIIJIaBOB (BaKaHCHH,
JMCIIOKalNH, OJI0KH MO3auKH,
rpaHulbl 3epHa). TeopeTnueckast u
peallbHas INPOYHOCTH METAJUIOB,
BiusiHAE 1edexToB. [Tytn
IIOBBIIIEHUS IPOYHOCTH METAJLIOB.
Kpucramnmzanus metaios
NIEPBUYHAs U BTOPUYHASL.
TepMoanHaMHUYeCKue OCHOBBI
¢azoBbIx mpeBparieHnii. Kpusble
OXJIQXK]IEHUS, CTETIEHb
HepeoxyIaxaeHus, (pakTopsl,
BIIMSIOIIME HA ITPOLECC
KPUCTAJIIIN3AL1H, CBSI3b MEXKIY
CTENEHBIO MEPEOXJIAKICHUS,
YHUCIIOM

LEHTPOB KPUCTAJIU3ALMH U
CKOPOCTBIO POCTa KPUCTAJIIOB.
Bennunna 3epHa.
MouduimpoBaHue KHJIKOTO
Mmetasuta. [lomumopdHbie
IIPEBPALLEHMSL..

Tema 2. Teopust cruiaBoB

ITousTus o craBax.
Ornpenienenrie TEpPMUHOB: CILJIaB,
cucTeMa, KOMITIOHEHT, ¢aza.
TBepasbie
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PpacCTBOPbI, MEXaHUYCCKHNE CMECH,
XUMHUYCCKUE COCIMHCHNAA.
I[I/Ial"paMMH COCTOsAAHHA

. CBs13b

MEXIY CTPYKTYpOH CIUIaBa,
OTpeieNIIeMOil 10 AuarpaMme
COCTOSIHUS U CBOWCTBAM CIUIABA.
Juarpamma cOCTOSIHUS KeJe30
HEMEHTUT. XapaKTePUCTHKU
KOMIIOHEHTOB.

CTpyKTypHBIE COCTaBIIAIOIINE

U (a3bl Ha AUArpaMMe HKeNe30
nemMeHTUT. CyIHOCTh
ABTEKTHYECKOTO U IBTEKTOUHOTO
npespaiuenuii. [Ipumenenue
IpaBuJia KOHLEHTPALUI U TpaBuiIa
¢da3 Ha TuarpamMme xxelnes3o-
LIEMEHTHUT.

Tema 3. Teopus

TEpPMUYECKOI 00pabOTKH.

Bunbl rTepmudeckon

o0paboTku crazneil. [IpeBpamienus
npu Harpese ctanu. Poct 3epHa
ayCTEHMTA, HACJIEICTBEHHOE U
JIEUCTBUTEIILHOE 3€PHO B CTAJIH.

Ileperpes 51 IIEPEIKOT.

IIpeBpamenue

ayCTEHHTa IPH HETPEPHIBHOM
oxnaxaeHuu. /luarpamma
M30TEPMHUUECKOTO MPEBPALLEHUS
ayctenura. [lepiutHoe
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npeBpaiienre. MapreHcutHoe
IIPEeBpaICHUE U €r0 OCOOCHHOCTH.
IIpeBpaiienue npu OTIycke,
CTPYKTypa U CBOKCTBA CTaJu IIPU
otnycke. OTmyckHas Xpynkocts [ u
IT pona.

[IpokanuBaeMocTb U
3aKaJIMBaeMOCTbh CTalH, (DaKTOPHI
BIIMSIOIINE HA POKAJIMBAEMOCTb:
BIIUSTHUE JICTUPYIOIINX JIECMEHTOB,
pa3Mepa 3epHa ayCTEHUTA,
HEPACTBOPUMBIX KapOUI0B U
BKJIFOYEHU . Meronuka
onpeaeseHus

KPUTHYECKOTO TMaMeTpa 1o
Juarpamme MpoKaJInBaeMOCTH.

Tema 4. Metamisl u

METAJTTNYECKHUE CIIIABHI.
CoBpemeHHbIE

METAJJTNYECKHUE CIIIABHI.
OCOOEHHOCTH ¥ XapaKTePUCTUKH
COBPEMEHHBIX METAJUIOB U
METAJJIMYECKUX CIIJIaBOB.
IIpumenenue nX B
MaIIMHOCTPOEHUH.
KoHcTpyk1MoHHBIE MaTepuaibl U UX
CBOMCTBA. YTJIEPOJUCTHIE CTAJIH.
JlerupoBaHHbI€ CTAIN.

Mertanel ¥ CIIaBbI €

0COOBIMU CBOHMCTBAMH
BrIcoKkOnTpOYHBIE CTAIN.
MapTeHCUTHO-CTaperoIne
KOHCTPYKLIOHHbBIE CTald,  HX
COCTaB,

PEXKUMBI 00pabOTKH U 001acTH
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HpI/IMeHeHI/ISI.

CrutaBsl ¢ 0c000 BBICOKOH
U3HOCOCTOMKOCTBIO, COCTAB,
MapKHPOBKa, TEPMHUYECKas

00paboTKa 1 00IaCTH MPUMEHEHHUSI.

Hepkaseromue XpoMUCTBIE U
XPOMOHMKEIIEBBIE CTaIH, COCTaB,
MapKHpPOBKa, TEPMUYECKASI

00paboTka 1 007JaCcTH IPHMEHEHUSI.

Kapormpounsie ctanu u

crtaBbl. OCOOEHHOCTH TIOBEICHHUS
CTaJIM TIPH Harpy3Kax B 001acTu
BBICOKMX  TeMmIleparyp, Mpeaen
JUTUTETILHOU TPOYHOCTH, MPEAeT
MOJI3y4YecTu. THUIIOBBIE CIUIABHI,
COCTaB, CTPYKTYpa,
TepMOOOpPabOTKa,

CBOMCTBA U 00J1aCTH IPUMEHEHUSI.
CrnaBsl ¢ 3aJaHHBIMU
(U3UYECKUMU CBOMCTBAMH.

MarauTomMsarkue n

MarHUTOTBEP/IbIC
crutaBbl. CBEpXIPOBOIHUKH.
TuTaHOBBIC CIIJIABEI, COCTAaB,
MapKUpPOBKa, TEPMHUECKAS
o0OpaboTka u oOmacti
MIPUMEHECHUS.

Matepwuainsi ¢ a3¢dhexrom

namsatu popmel (O11D). Hukennn
TUTaH: CBOMCTBA, CTPOEHUE,
MpUMEHEHHE.

OcHoBHbIE cITOCOOBI
BBIpAlIMBaHUs KPUCTAJUIOB U3
ra3oBoii (a3bl, U3 pacTBOPA, U3
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pacmiaBa. MeTo/ibl, UICIOIb3yEMbIE
B

MIPOU3BOJICTBE KPUCTAJIIOB.
DKcnepruMeHTaIbHO HA0III0JaeMble
dbopmbl pocta. JICHAPUTHBIH,
SYEHCTBIN U CKEJIETHBIN POCT
KpuctaioB. Mopdonornyeckue
0COOEHHOCTH KPUCTAJIOB,
BBIPALLEHHBIX U3 pPacIUIaBa.
JledpexTsl B kpucramiax,
BBIPAILIMBAEMBIX U3 PaCIlIaBa.

Mertonasl bpumxkmena

— Croxbakepa,

YoxpanbCkoro. Poct u
MPUMEHEHUE HUTEBUIHBIX

kpucTtamioB. HoBeie
ITOKOJICHHS] CHHTETUYECKUX
KPHUCTAJIJIOB.

Tema 5. KoMImo3unoHHbIe
MaTrepuabl.

Hcnons3oBanne

KOMITO3UIIMOHHBIX MAaTEPUAIIOB KAK
3aMEHUTENEN TPaAULIMOHHBIX
meTanmoB. Knaccupukanus
KOMMO3UIIMOHHBIX MaTEPHAJIOB.
Pacnpenenenue HaIpsLKEHUN
MEXITY

MaTpuilel u HanoJaHuTesneM. CXeMbl
apmupoBanus. Kpuruueckass niuHa
BOJIOKHA. OCHOBBI pacyeTa CBOMCTB
KOMIIO3ULIMOHHBIX MaTEPHUAIIOB.
Kommo3utsl ¢

METaJUTMYECKON MATPULICH.
JlucriepcHOYNpOYHEHHBIE
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KOMIIO3ULIMOHHBIE MaTEPUAIIBI,
0COOEHHOCTH MEXaHHU3Ma
YIIPOUHECHHUS.
JlucriepcHOYIIpOYHEHHBIE
KOMIIO3UTBI Ha OCHOBE AJIFOMUHUS,
HUKEJIS U IPYTrUX METAILIOB.
BonokHucreie

KOMITO3ULIMOHHBIE MaTEPUAJIbI HA
AQIIOMUHHMEBOU M HUKEJIEBOU
MaTpuLax.

Komno3uTsl ¢ HarpaBieHHON
KPUCTAJUIM3aLUEH IBTEKTHK.
IlopomikoBsie

KOMITO3UI[MOHHBIE MATEPUAIIB
(kepMeTbl) aHTU(DPUKIIUOHHOTO U
(PUKLMOHHOTO Ha3HAYEHUSI.
OUIBTPHI. Komnosutsl c
MOJINMEPHON

Matpuuen. [lonmumepHas marpuna
KOMITO3UIIMOHHBIX MaTEPHAIIOB.
deHondopmanbaeruHas,
AMOKCUHAS U
KpEMHUNOpraHu4YecKas MaTpuLa
KOMITO3UIIMOHHBIX MaTEPHAIIOB.

OcoOenHoctu (huszmnKo-
MEXaHHNUYCCKOI'O ITOBEICHUA

[IOJIMMEPOB. Oprannueckue,
JJIEMEH-

TOOPraHUYCCKUEC n
HEOpPraHUYECKUE

MIOJIUMEDBI.
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Bosoknucteie

KOMITO3ULIMOHHBIE MaTepHabl Ha
MIOJIMMEPHON MaTpHULE
(kapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI,
OpPraHOBOJIOKHHUTHI).
Komnosunnonueie

MaTepuaibl  Ha  TOJMMEpPHOMN
MaTpUIIe

C TIOPOIIKOBBIM HANIOJTHUTEJIEM
(TumacTmacchr).

Ponp nopomkoBbIx
(TeXHUYECKH yriepo u Ap.) 1
BOJIOKHHUCTBIX HATIOJTHUTEIICH.
Komno3utsl ¢ kepaMudeckoit

Y CTEKJISTHHOW MaTpHIIEH.

Tema 6. Hanomarepuaisi.
OcHOBHBIE TOHATHSA O
HaHOMaTEepHaJIax HCIOIb3yEMOMN
TepMHUHOIOTHUH. OCHOBHBIE BUIbI
YIJIEPOJOCOAEPKAIINX
HAaHOMAaTepHaJoB. AJUIOTPOIHBIE
Mo u(UKaIMK YTIepoaa, CBOMCTBa
u

CTPYKTYpHBIE HECOBEPILIEHCTBA
OJIHOM M3 TaKuX MOAU(PUKAIUI

rpadena.

MonexyspHOe CTpoeHue
¢ysepeHoB, UX CBOWCTBA B Cpeie
pacTBOpHUTENEH, ONTHYECKHE
CBOICTBA, CTPOCHHUE U CBOMCTBA
byepeHonog00HbIX 0OBEKTOB:
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OHHOHOB, SHAPO3/IPATIOB,
bynepuTsl, QyIIepUIbL.

CrtpoeHue u cTpykTypa
HAHOTPYOOK, eEKTHI CTPOCHUS
HaHOTPYOOK, KaluIIpHbIE
SIBJICHUS,

Ha0Jro1aeMble B HAHOTPYOKaX,
MEXaHU3MBI copOrmu
HaHOTpyOKaMu

Pa3IUYHBIX BEIIECTB, a TAKKE IyTH
MTOBBIIICHHUS] COPOITMOHHOM
crrocoOnocTr. ONTHYECKUE U
3JICKTPUYECKHE CBOHCTBA
YIJIEPOAHBIX HAHOTPYOOK,
MOJTYTIPOBOIHUKOBBIE CBOICTBA
YIIEPOJAHBIX HAHOTPYOOK.
Mexanndeckue u

[IPOYHOCTHBIE CBOMWCTBA
YTIEPOAHBIX

HaHOTPYOOK, a TaKKe CBOWCTBA,
CBSI3aHHBIE C AIEKTPOHHOU
smuccuend. CTpoeHue M CBOMCTBa
MUTIOJIOB, ACTPAJICHOB,
HEYTJIEPOJIHBIX HAHOMATEPHAJIOB.
CtpyKTypa U CBOICTBa
HaHOOOBEKTOB, 001aIa0IINX
KBAaHTOBBIMH CBOMCTBAMH.
OCHOBHBIE METOEI

MONTy4YeHHUS HAHOMATEPHAJIOB,
MIa3MeHHBII METO/,
TexHonornueckui nmpouece
nony4yenus gymepeno C60 u C70.
OCco0eHHOCTH CUHTE3a
3HJI03HIpanoB. [Tonyuenne
HAHOTPYOOK 3JIEKTPOJLyTOBBIM
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METOIOM.
[Ipumenenue
HaHOMAaTEpPHAJIOB.

diopma ammecmauuu

Bcero gacos 1o JUCHHUIIIINHE B
IIEPBOM CEMCCTPC
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