Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®K1O: Ucaes Uropb MaromeoBuy
JlomKHOCTb: ﬂpopeKT@mm&Mtﬂmmeww{H,Oe ABTOHOMHOC 06pasonaTe.m)H0e YupexjaceHue
[ata nognucanus: 27.10.2023 15:15:02 BbBICILICIO 06pa30BaHI/Iﬂ

YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas mporpamMma JUCIUTIIIUHBI (MOTYIIs)

(I)yHKIII/IOHaJII)HI)Ie HaHOMaTECPpHAJIbI

3akperuieHa 3a IoApa3IelicHHEM Kadenpa dpusuueckoro MaTepraaioBeaCHUsS
Hamnpasnenue noarorosku 22.03.01 MATEPHAJIOBEJIEHUE U TEXHOJIOTUU MATEPHUAJIOB
Ipoduns
Kpamnpuxarms HnxeHep-uccienosareib
Dopma o0ydeHUS OoYHast
OO01mast Tpy10eMKOCTh 6 3ET
Yacos 1o yueOHOMY IJ1aHy 216 ®opMBI KOHTPOJIST B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 9
ayAUTOPHBIE 3aHATHU 68
camocCTosTeNbHas paboTa 103
4acoOB Ha KOHTPOJIb 45

PacnpezleneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 9(5.1)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PIl

Jlexuun 34 (34 |34 |34
IIpakTuueckue 34 134 |34 |34
Uroro ayn. 68 |68 |68 [68
Konraxrras pabora 68 |68 |68 |68
Cam. pabora 103 (103 | 103 | 103
Yackl Ha KOHTPOJIb 45 |45 |45 |45
HUroro 216 | 216 | 216 | 216




IIporpammy coctaBumn(u):

K.@b.-.M.H., Ooy., [lepmunoe Anexcandp Cepeeesuy,k.qp.-.M.H., 0oy., Onyuuna Mapeapuma Pomanosna

Pabouas mporpamma

(I)yHK[Il/IOHaJ'lebIe HaHOMaTepHaJbl

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTbHO yCTaHABIMBAEMBIH 00pa30BaTeNIbHEBIA CTaHIAPT BEICIIEro o0pa3oBaHus - OakaxaBpuar exepansHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
texHonornueckuid yausepcurer «MUCHUCy» no nanpasnenuto noarorosku 22.03.01 MATEPUAJIOBEJIEHUE 1 TEXHOJIOTMUA
MATEPUHAJIOB (npuka3 ot 28.06.2023 r. Ne 292 0.B.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.03.01 MATEPUAJIOBEJJEHUE 1 TEXHOJIOI'M MATEPUAJIOB, 22.03.01-EMTM-23 _6-I1I1.plx , yrBepKAeHHOTO
VYuensim coBerom HUTY MUCHUC B cocrae coorerctByromeii OTIOIT BO 22.06.2023, nmpoTtokon Ne 5-23

VYrBepxaena B coctase OIIOII BO:

22.03.01 MATEPMAJIOBEAEHUE U TEXHOJIOI'MMK MATEPUAJIOB, , yrBepkneHHor Yuensim coBetom HUTY MUCHUC
22.06.2023, npotokoma Ne 5-23

Pabouast mporpamMma oj00peHa Ha 3acefaHUI

Kadenpa ¢puznueckoro marepuasioBeieHust

[Tporokon ot 29.06.2023 ., Ne11-06

PyxoBoaurens noapazaenenus: CaBueHko Anexcanap ['puropbeBud



1. HEJIX OCBOEHUA

1.1 | @opmupoBaHNE KOMIIETEHIINI B COOTBETCTBHE C TPEOOBAHMSIMHU Y4eOHOTO IUIaHAa, a Takoke (POPMUPOBAHKE YMEHHUI 1
HAaBBIKOB OIIPEAENATh U PACKPBIBATh OCOOCHHOCTH (DYHKIIMOHAIBHBIX HAHOMATEPHAIOB, BKIIOUas UX CTPYKTYpY U
CBOICTBA, a TAlOKE B3aMMOCBS3b MEXK/Ly HUMH, METO/IbI CHHTE3a U UCCIIEIOBaHMUs, 03HAKOMUTB 00yJaroIInXCst ¢
MIPAaKTHIECKUM IPUMEHEHHEM (QYHKIIMOHATIBHEIX HAHOMATEePHAJIOB M MEPCIICKTHBAMH X MCIOIb30BAHUS.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Bnoxk OIT: b1.B.IB.26

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | AToMHas ¥ 3JIEKTPOHHAS CTPYKTypa IMOBEPXHOCTU M MeXK(a3HBIX TPaHHI]

2.1.2 | KoMno3ulMOHHbIE MaTE€PUaIbL

2.1.3 |KoHcTpyrpoBaHH€e KOMIIO3UILMOHHBIX MAaTEPUAIIOB

2.1.4 |Meronel uccie0BaHus CTpYKTyp U MaTepuanoB. Yacts 2

2.1.5 |I[loBepxXHOCTHOE MOJUPHUIIMPOBAHHE MATEPHUAIIOB U 3AIIUTHBIC TOKPBITHS

2.1.6 | CnenuanabHbIE CILIaBBI

2.1.7 dusnyeckoe MaTCpHUAJIOBCACHUC CIIaBOB C 0COOBIMU MarHUTHBIMH CBOﬁCTBaMH, gacTh 1. MarHUTHO-MATKUE CIIABBI

2.1.8 | du3nueckoe MaTepUaNOBEICHHE CITIABOB C OCOOBIMH MarHUTHBIMH CBOMCTBAMH, 9acTh 2. MarHUTHO-TBEP/bIC CILIaBBI

2.1.9 | AromHOe cTpoeHue da3

2.1.10 | buoxumus HaHOMaTepUAJIOB

2.1.11 | VHxeHepus MOBEPXHOCTH

2.1.12 | MerammoBeneHue 1 TepMudeckas 00paboTka METalJIOB

2.1.13 | Mertozs! uccnenoBaHus CTPYKTYp U MaTepuanoB. Yacts 1

2.1.14 | Mertozs! uccienoBanust GU3NIECKHIX CBOHCTB MOIYPOBOAHUKOBBIX CTPYKTYP

2.1.15 |Hanomarepuaisl

2.1.16 |CsepxTBepaslc MaTepHabI

2.1.17 | TexHOIOTHH MaTEPHAIOB C OCOOBIMHU (PU3NUECKIMU CBOMCTBAMH

2.1.18 | ®a3oBEIE U CTPYKTYPHBIEC H3MEHEHHS IIpH (YOPMUPOBAHIH MATEPHAIOB U SIMHTAKCHATIBHBIX CTPYKTYP

2.1.19 | ®usnka MarHUTHBIX SBJICHUH

2.1.20 | du3mKa MOIYIPOBOJHUKOBEIX IPHOOPOB

2.1.21 | ®usuka npo4HOCTU

2.1.22 | ®uzuka NIpOYHOCTU U MEXaHUUYECKUE CBOMCTBA MAaTEPHAIIOB

2.1.23 | DU3UKO-XUMHUS METAJUIOB U HEMETAITUYECKUX MATEPUAIIOB

2.1.24 | ®dusndeckre OCHOBHI e OPMAIK U Pa3pyIICHUS

2.1.25 | Iudodysus u quddy3noHHO-KOHTPOIUPYEMBIE MPOIIECCHI

2.1.26 |MarepuanoBeneHue

2.1.27 |MatepuanoBeaeHHE MOIYIIPOBOIHUKOB U TUIJICKTPHKOB

2.1.28 | MeramioBeneHUe MHHOBAIIMOHHBIX MaTEPHAIIOB

2.1.29 | Merozsl Hccae0BaHUs MAaTEPHAIOB

2.1.30 |Mertposnorus u cTaHAapTU3aLUs HA(PPOBBIX TEXHOJIOTUN B MATEPUAJIOBEACHUH U METAILTYPTUH

2.1.31 |Metponorus u TeXHUYIECKUe U3MepeHHs (DYHKIIMOHAIBHBIX MATEPHAIOB

2.1.32 | Mertpomnorus, cTaHAAPTU3AIMS U TEXHUUECKUE H3MEPEHUS

2.1.33 | Merpoiorus, CTaHAApTU3ALUSA U TEXHUUECKUAE U3MEPEHUS B DJIEKTPOHUKE

2.1.34 | OcHOBBI MaTepUAIOBEJEHUS U METONOB UCCIIEA0BaHNS MaTEPUAIOB

2.1.35 |Pa3paboTka HOBBIX MAaTepHAIOB

2.1.36 | ®a3oBbIe paBHOBECHS U IE(HEKTHI CTPYKTYPHI

2.1.37 | ®u3uka TU3IEKTPUKOB

2.1.38 | duzuka noaynpoBOAHUKOB

2.1.39 | BBeneHue B KBAaHTOBYIO TEOPHUIO TBEPJOTO Tella

2.1.40 | JledeKThl KpUCTATUTUIECKOM PeeTKH

2.1.41 | KommbproTepuzaius dKCIIepUMEHTa

2.1.42 | Marepuaisl ajJbTepHATUBHON YHEPTETHKH

2.1.43 | Marepuaiibl HAyKOEMKUX TEXHOJIOTUI

2.1.44 | OcHOBBI MU3aliHa METAJUIMYECKUX MATEPHATIOB




2.1.45 |IInaHupoBaHHE U OPTraHU3ALUS HAYIHO-UCCIIEOBATEIECKOH PabOTHI

2.1.46 |IInmaHupoBaHHE HAYYHOTO YKCIEPHMECHTA

2.1.47 | CoBpemeHHBIE TPOOIEMBI MATEPHATOBEICHHS

2.1.48 | Teopus mOBEpXHOCTHBIX SBJICHUM

2.1.49 |Teopus cummerpuu

2.1.50 | OnexkrpoHnKa

2.1.51 |Kpucramiorpadus

2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HEOOX0IUMO KaK
NnpealecTByIIee:

2.2.1 | buoopranuveckas XuMus

2.2.2 | BeicokoTemmepaTypHbIe KepaMHUECKIE MaTePHAIbI

2.2.3 | XaponpouHsie U pagualiiOHHO-CTOWKHAE MaTEPHAIIBI

2.2.4 | KBaHTOBas TE€OpHS TBEPJIOTO TENA

2.2.5 MaremaTuueckoe u KOMIIBIOTCPHOE MOJACIMPOBAHNE MAaTCPHUAJIOB U IIPOLCCCOB 3JICKTPOHUKHU

2.2.6  |Meronsl uccnen0BaHUs MaKpO- U MUKPOCTPYKTYPbI MaTepHaioB

2.2.7 |Meronsl HEapaMeTPUUECKOI CTATUCTHKU

2.2.8 | Hexoropsle IaBbl KPHCTANIOXUMHUH

2.2.9 | OOBbeMHBIe HAHOMATEPUAIIBI

2.2.10 |IIpormeccs! momyueHns 1 00pabOTKN CBEPXTBEPABIX MaTEPUaIOB

2.2.11 | CrpykTypa 1 TEXHOJIOTUYHOCTH CILIaBOB

2.2.12 | ®uU3NKO-XUMHUS IBOJIOLUHU TBEPAOTO BEIIECTBA

2.2.13 | SlnepHO-CHEKTPOCKOIMUYECKUE U CHHXPOTPOHHBIE METO/BI UCCIIEA0BAHUN

2.2.14 ATTCCT&HI/ISI 1 UCHBITAHWA BBICOKOTCMIICPATYPHBIX U CBCPXTBCPAbIX MATCPUATIOB

2.2.15 | Arrectanus u cepTu(UKAIMS U3ACTHHA JISKTPOHHON TEXHUKH

2.2.16 |KommbroTepHble 1 HH(GOPMAIIMOHHBIC TEXHOIOTHH B HAyKe U MPOM3BOACTBE (hYHKIIMOHATFHBIX MaTCPHAIIOB

2.2.17 |MarepuanoBeneHHe U TEXHOJIOTHH ITEPCIIEKTUBHBIX MaTepHAIIOB

2.2.18 | Marepuaisl ¥ 3JIEMEHTHI CIMHTPOHUKHU M CIIMHBOJIHOBOM ONTHKU

2.2.19 | MeHemKMEHT KayecTBa

2.2.20 | Merammnyeckue MaTepHalibl Ui KPYITHBIX TPAHCIIOPTHBIX CUCTEM

2.2.21 |MeramioBeneHue BHICOKOIPOYHBIX CILIABOB

2.2.22 | Meton0n0rus 1 NpakTHKa ONpeAeIeH s pa3MepPHbIX XapaKTepUCTUK MaTepHaioB

2.2.23 | MeTon010rusi HayYHbIX UCCIEIOBAHUIMA

2.2.24 |Onrnueckue sBICHUS B KpucTamiax. YacTs 2

2.2.25 | OCHOBBI KJIETOYHOMH OMOJIOTHH

2.2.26 |OdopmieHne pe3ynbTaToB HAYIHON ASSITEIFHOCTU

2.2.27 |Ilpaxrmueckoe MpUMEHEHNE TeOPUHN (PyHKIMOHAIIA YICKTPOHHOH IIIOTHOCTH

2.2.28 | CumMeTpus HAHOCUCTEM

2.2.29 | CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUN B CTPYKTYPHOM aHAJIU3e

2.2.30 | CeKTpOoCKOIMYECKHE U 30H/10BbIE METOIbI

2.2.31 |TepmomexaHuueckas 00pabOTKa METAJIOB U CIUIABOB

2.2.32 | YrupaBieHue KOJUIEKTHBAMH

2.2.33 | YrpaBieHue npoeKraMu

2.2.34 | XuMHUYeCKHE OCHOBBI OMOJIOTHYECKUX MPOIIECCOB

2.2.35 |ludpoBoe MaTepuanoBenecHue

2.2.36 | Hopwmsl u npaBuia opopmienus BKP

2.2.37 |IloarotoBka K MpoOIEAype 3aIUThI U 3allUTa BBITYCKHO!N KBATH(DUKAIHOHHOH PaOOTHI

2.2.38 |IloaroToBka K mpoLEAype 3aLIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON paboThI

2.2.39 |IloaroToBka K MpoLEAype 3aLIUThI U 3aIIUTa BBITYCKHON KBaTH()HUKAIIMOHHOHN paboThI

2.2.40 |IloaroToBka K MpOoLEAype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON PabOoThI

2.2.41 |llpenmumnoMHasi IPAKTHKA ISl BEITOTHEHUS BBITYCKHONW KBaTH(UKAIIMOHHON paboThI

2.2.42 |IlpenmumnoMHasi IPAKTHKA IS BEITOTHEHHS BBITYCKHON KBaTH(UKAIIMOHHON paboThI

2.2.43 |IlpenmumioMHas IPAKTHKA IJIS BEITOJTHEHHS BBITYCKHONW KBATH(UKAIIMOHHON paboTHI

2.2.44 |IlpenmumiioMHasi IPAKTHKA IS BEITOJTHEHHS BBITYCKHONW KBATH(UKAIIMOHHON paboTHI




3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

ITIK-1: Cnioco0eH k NMOMCKY HOBBIX HANIPABJICHUI HAYYHBIX MCCICI0OBAHMI M CUHTe3y 3HAaHMI B 00J1aCTH MaTepHaJIoOBeleHUs
M TEXHOJIOTMH MaTepHaJioB, clI0co0eH 0(hopMJIATh TEXHHYECKHE 3aJaHUS U 0TYETHbIe MAaTePHAaJIbl 10 INIAHUPYEMbIM H
NPOBeIeHHBIM HCCJIEeT0BAHUAM

3HaTh:

[IK-1-35 TpeboBarust 0XpaHbI TPYAA, SIMEKTPOOE30MACHOCTH U MOKAPHOU OE30IaCHOCTH B TEPMHUIECKOM IIPOU3BOJICTBE.

[1K-1-36 MeTonmka NaTEHTHOTO TIOMCKA.

[IK-1-37 OcHoBHBIE TpyNIB! QYHKIHOHATBHEIX MaTEPHAJIOB M MX Ha3HAYCHHUE

TIK-1-34 YcaoBus maTeHTOCIIOCOOHOCTH U300pETEHHSI, IOJE3HOI MOJIENI U IPOMBIIIIIEHHOTO 00pasia.

ITK-1-31 IIpaBuia paboTkI ¢ 3JICKTPOHHOW KOHCTPYKTOPCKO-TEXHOJIIOTHUECKOH HH(POPMAITHEH.

[1K-1-32 TexHONOrHYeCKHE BO3ZMOXKHOCTH TUIIOBBIX PEXKUMOB TEPMHUUIECKOI U XMMUKO-TEPMUIECKOH 00pabOTKH.

I[1K-1-33 OCHOBHBIC KPUTEPHHU OLICHKHI TEXHOJIOTHYHOCTH U MOBBILICHHUS 3G ()EKTHBHOCTH IPUMEHCHHS TSPMUYECKOH 1 XMMHKO-
TEPMHIECKOH 00pabOTKH.

YMmerb:

ITK-1-Y5 T'OTOBUTE TEXHHYECKYIO JOKyMEHTAIINIO, HEOOXOIMMYIO JUIS TI0Ia9H 3asBKH O PETUCTPAINN 00BEKTa HHTSIUICKTYaIbHOM
COOCTBEHHOCTH B (heiepabHbIA OpPraH UCIONIHUTENIBHOM BIACTH, OCYIIECTBIISIONINI HOPMAaTHBHO-TIPABOBOE PETYINPOBAHHE B
cepe aBTOPCKOTO IpaBa ¥ CMEKHBIX HPaB.

ITK-1-Y6 IIpon3BoANTh MATEHTHBII MOUCK IO/ PYKOBOACTBOM CHEHHATIHCTa 00Jiee BRICOKOTO YPOBH KBATH(DHUKALIIH.

[IK-1-¥Y7 Arann3npoBaTh CBOHCTBA U CTPYKTYPY (QYHKIIMOHAIBHBIX HAHOMATEPHATIOB

[IK-1-Y4 BpIBASATH YCIOBHS MATEHTOCIOCOOHOCTH N300peTeH s, TIOJIE3HOM MO U POMBILUIEHHOTO 00pasiia, B TOM YHCe
pa3paboTaHHBIX CHEUAINCTaMH 00JIee HU3KHX yPOBHEH KBAIN(UKALIH.

ITK-1-Y1 Aranu3upoBaTh KOHCTPYKTOPCKYIO TOKYMEHTAIIMIO HA JICTaIH MAIlliH U TPUOOPOB, Ha HHCTPYMEHTHI, ITOJIBEPraeMbIc
THITOBBIM TEXHOJIOTHYECKUM MpoIieccaM TEPMUUECKON M XUMHKO-TEPMIIECKO 00paboTKL.

[K-1-Y2 ®opmynupoBats IpeayIoKEHH 10 H3MEHEHHIO KOHCTPYKTUBHBIX TPEOOBAHUH K SKCILTyaTaI[HOHHBIM CBOHCTBAM B IIEIIAX
6ouee apdexTuBHOM peanr3anur BO3SMOXKHOCTEH MaTEPHATIOB W TEPMHUYCCKOM U XUMHUKO-TEPMHUIECKOH 00pabOTKH.

ITK-1-Y3 BoiGiparh TEXHOIOTHYECKOE 000PYIOBAHUE ISl PEATH3AI[MH THIIOBBIX PEXHMOB TEPMHUYECKON M X HMHKO-TEPMUYECKO#H
00paboTKH.

Baanernb:

ITK-1-B4 HaBbplkaMu IaTEHTHOTO TIOMCKA O] PYKOBOJICTBOM CIICIHAIHCTa 00Jiee BBICOKOTO YPOBHSI KBUTH(UKAIIH.

[IK-1-B5 OmbIToM aHaIHM3a CBOMCTB U CTPYKTYPHI (DyHKIIHOHATBHBIX HAHOMAaTEePUaoB

I1K-1-B3 HaBblkamy BHECEHUSI IPEIIOKEHUI 10 U3MEHEHUIO TpeOOBaHUH K HKCIUTyaTallMOHHBIM CBOWCTBaM B LIeJsX Ooiee
3¢ dexTHBHON pearn3annui BO3SMOKHOCTEH MaTepraa MIN TEPMAIECKOH i XHMHIKO-TEPMUUECKO 00pabOoTKH.

ITK-1-B1 HaBbikamu BEIOOpa METATUTMIECKIX M HEMETAUTMIECKIX MAaTEPUAIIOB JUTS JIeTalleil MaIllnH, TPUOOPOB 1 HHCTPYMEHTA.

IIK-1-B2 HaBsikamu BbIOOpa criocoda TepMUUIECKON MM XMMUKO-TEPMUYECKOH 00pabOTKH.

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | Ilpumedanue KM Beinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H I sieMble
KOMIICTeHIUH pecypcsl padoThI
Pazgen 1. Pazpen 1.
Crtpoenne
GyHKUIHOHATBHBIX
HAHOMATEePHAJIOB.
1.1 CrtpoeHue GpyHKIMOHAIBHBIX 9 8 MK-1-33 TIK-1- | JI1.2 JI1.3
Marepuaios /JIex/ 37 JI1.5712.4

JI2.5 J12.7
JI2.8]13.5




1.2 [Hopsanok nonaun 3asiBKU Jyis 2 TIK-1-33 TIK-1- | JI1.12JI13.4
PETHCTPALIUN U300PETEHHMS, 34 TIK-1-36
TIOJIE3HOH MOJIETH,

MPOMBIIIIJIEHHOTO
obpasua. /Jlex/

1.3 Knaccudukanmn 4 T1IK-1-37 JI1.2 JI1.3 P3
HaHOMAaTepHaoB. JI1.4 JI11.5
OTnuuuTeNnbHbIC JI1.6 JI1.9
0COOEHHOCTH JIL.11
(HYHKIIMOHATBHBIX JI1.13J12.6
HaHOMAaTEpHaJIOB. JI2.7 J12.11
IlepcnexkruBbl U TPYJHOCTH JI2.12J13.3
Pa3BUTHA JaHHOU JI3.4
obmactu. /TTp/ /Mp/

1.4 Yrneponnsie 2 IMK-1-B3 IIK-1 | JI1.2 JI1.11 P4
HaHOMAaTepHabl. -32 TIK-1-37 JI1.12J12.5
Oco0EHHOCTH CTPOCHHUS. [K-1-Y2 TIK-1 J12.9J13.4
®dymiepensl, rpadeH, -V7I1IK-1-B2
HaHoTpyOKu. /TIp/ /Tp/ IK-1-BS

1.5 Marepuainsl s 2 MK-1-B3 [IK-1 | JI1.1 JI1.11 PS5
HAHOAJIEKTPOHUKH. -31 [IK-1-32 JI1.14J12.1
[TonynpoBogHMKH 1 MK-1-33 I[IK-1- | JI2.2J12.4
Jqusnexrpuky. [Tpunnun 35 IIK-1-37 J2.8
pabOTHI MOIYTIPOBOJHUKOBBIX MK-1-Y1IIK-1 | JI2.10J13.4
anementoB. /IIp/ /Mlp/ -Y2 [IK-1-VY3

MK-1-Y5 TIK-1
-Y7 IIK-1-B1
IK-1-B2 IIK-1
-B5

1.6 buomenuuuHckue 4 IK-1-34 TIK-1- | JI1.6 JI1.11 KMI P6
HaHoMartepuaibl. Pucku 35 IIK-1-36 JI1.12J12.3
KCIIOJIb30BaHMS BEIIESCTB B TIK-1-Y4 I1K-1 J12.4 J12.5
HaHocTOCTOsTHUM. /TIp/ -¥6 IIK-1-B3 2.9

MK-1-B4 IIK-1 | JI2.12J13.3
-33 TIK-1-37 JI3.6
IK-1-31 IIK-1-
32 [IK-1-¥1
MK-1-Y2 TIK-1
-Y3 [IK-1-Y5
MK-1-Y7 IIK-1
-B1 IIK-1-B2
IK-1-BS

1.7 [ToaroroBka K KOHTPOIbHON 12 IIK-1-34 TIK-1- | JI1.1 JI1.11
paboTe 1o TeMe: CTpOCHHE 36 IIK-1-33 JIT.12 J11.14
(hYHKITHOHATBHBIX IK-1-35 TIK-1- | JI1.15J12.3
HaHOMaTepuayos, /Cp/ 37 JI2.6 JI2.7

J12.12713.3
31 32 33

1.8 [ToaroroBka K MpakTH4ECKOM 8 [TK-1-34 TIK-1- JI1.6
3aHATUAM paszzaena CTpoeHue 35 [IK-1-36 JI1.12J12.3
(DYHKITHOHATBHBIX MK-1-Y5TIK-1 | JI2.6 JI2.11
Matepuaios /Cp/ -¥6 IIK-1-B3 JI2.12J13.1

JI3.2J13.3
JI3.4 J13.5
JI3.6
31 32 33

1.9 BBITIOJIHEHUE JOMAITHETO 12 [TK-1-34 TIK-1- JI1.2 JI1.3 Pl
3amanus 1 /Cp/ 36 I1K-1-Y4 J1.8

MK-1-Y5TIK-1 | JI1.12J12.7
-Y6 I1K-1-B4 J12.8713.2
TIK-1-35 TIK-1- JI3.6
B3 21

Paspgeua 2. Pa3znea 2.
CaoiicTBa
(yHKIHOHANBHBIX
HAHOMATEPHAJIOB.




2.1 CBoiicTBa ()yHKIIMOHAIBHBIX 10 | IIK-1-32TIK-1- | JI1.2JI1.3
HaHOMAaTepPHaJIOB 35 TIK-1-¥3 JI1.4 J11.8
(onTryeckue, MexaHHYEeCcKHe, TIK-1-Bl1 JI1.9
MarHuTHbIe) /JIex/ JI1.13J12.2

J12.4J12.5
J12.7J12.8
J12.10
JI2.11J13.5

2.2 OnTHyeckue cBOMCTBa 2 [K-1-B3 [IK-1 JI1.7J12.4 P7
(HYHKIIMOHATBHBIX -32 TIK-1-33 JI2.12J13.2
HaHOMaTEpHAJIOB. [K-1-37 IIK-1-
Hanodotonunka, poToHHBEIE V2 TIIK-1-VY3
KpPHUCTAJLIBI. TIK-1-Y7 TIK-1
Mertamarepuansl. /IIp/ -B1 IIK-1-B2

IK-1-BS

2.3 MexaHnyeckre CBOWCTBa 2 [IK-1-B3 IIK-1 JI1.2 JI1.3 P8
(hyHKIIMOHATIBHBIX -32 [IK-1-33 J1.9
HaHoMmarepua-ioB. /IIp/ MK-1-37 TIK-1- | JI1.12J12.11

V2 IIK-1-Y3 J12.12J13.2
[K-1-Y7 IIK-1
-B1 IIK-1-B2
IK-1-B5

2.4 MarHuTHbIE CBOWCTBA 4 [IK-1-B3 IIK-1 JI1.4 J11.6 KM2 P9
(hYHKITHOHANBHBIX -32 TIK-1-33 J1.8
HaHomarepuainos. /IIp/ MMK-1-35 TIK-1- | JI1.13J12.7

37 IIK-1-B5 J12.12J13.2
TK-1-31 TIK-1-

Y2 IIK-1-VY3
MK-1-Y7 IIK-1

-B1 IIK-1-B2

2.5 [ToaroroBka K KOHTPOJIbHAOK 6 T1IK-1-31 ITK-1- JI1.2 JI1.9
paboTe 1o Teme: CBOUCTBA 32 TIK-1-33 | JI1.12J12.12J1
(HYHKIIMOHATBHBIX ITK-1-35 TIK-1- 3.3JI3.4
MarepuaioB /Cp/ 37 31

2.6 Jomamnee 3aganne 2. /Cp/ 12 ITK-1-B3 TIK-1 JI1.2 JI1.3 P2

-32 [IK-1-33 JI1.6 JI1.7
IK-1-35 1IK-1- | JI1.8 JI1.9
37 TIK-1-Y1 JI1.12
NK-1-Y2TIK-1 | JI1.13J12.4
-Y3 IIK-1-VY5 J12.5J12.7
[K-1-Y6 IIK-1 | JI2.12J13.1
-Y7 IIK-1-B1 JI3.2J13.3
IK-1-B5 JI3.4 J13.6
21

2.7 [ToaroroBka K MpakTU4ECKUM 8 MK-1-32 1IK-1- | JI1.1 JI1.2
3aHATHAM pasaena CBoicTBa 33 [IK-1-Y2 JI1.3J11.8
(hyHKIIMOHATIBHBIX TK-1-37 JI1.9J11.10
Matepuaios /Cp/ JI1.13J12.5

J2.7
JI2.8713.4
€|
Pa3nen 3. Pasnen 3.
MeTtoabl mosTy4eHust U
CI0Co0bI HCCIeJOBAHUS
(GyHKUIHOHANBHBIX
HAHOMAaTepPHAJIOB.

3.1 MeTtob1 TONTyYeHHS 6 [MK-1-33 TIK-1- | JI1.5 JI1.10

HaHOMaTepuayos /JIex/ 32 JI1.11
JI1.12J12.1
J12.2J12.3
J12.4J12.5

2.7

JI2.8]13.5




3.2 MeTo 1Bl ucCaeI0BaHUS 9 8 TIK-1-31 IIK-1- JI1.3J11.4
(HYHKIIMOHATBHBIX 35 JI1.12 J11.13
HaHOMaTepuaiyos. /JIex/ JI1.15J12.5

2.7
J12.12J13.2
JI3.5

33 [Tnactuueckas pehopmanus 9 4 MK-1-32 TIK-1- | JI1.3 JI1.5 P10
aMOp(HBIX U 33 IIK-1-37 JI1.9J12.7
MHUKPOKPUCTAIUTAYECKIX [K-1-Y2 TIK-1 JI2.11
Matepuanos /IIp/ -V3 IIK-1-Y7 JI2.12J13.2

IK-1-B2 IK-1 J3.5
-B3 IIK-1-B5

34 ®duznyeckre 1 XUMUIECKUe 9 6 MK-1-32 TIK-1- | JI1.1 JI1.7 P11
METO/IbI CUHTE3a 33 IIK-1-V1 JI1.9 JI1.10
HaHoMaTepuanoB. MeTonbl [K-1-V2TIK-1 | JI1.11J12.6
ocakJeHUs MIEHOK. MeToibl -Y3 IIK-1-B2 JI2.12J13.2
mutorpaduu. OCoOGEeHHOCTH U [IK-1-B3
CpaBHHTEIIBHBIC
XapaKTepUCTUKU. XUMHUKO-

TepMHUYIECKast
obpabotka. /IIp/

3.5 [Ipoueccrl camoopraHu3ayu 9 4 TIK-1-Y3 TIK-1 JI1.2 JI1.3 KM3 P12
1 caMOCOOpPKH B -32 TIK-1-33 J1.9
HaHocucTeMax. [IBiKymue MK-1-37 IIK-1- | JI1.12J12.11
cuibl camoopranuzanuu. /ITp/ Y1 IIK-1-Y2 JI2.12J13.2

ITK-1-35 TK-1-
Y7 I1IK-1-B1
IK-1-B2 IIK-1
-B3 IIK-1-B5

3.6 [Toaroroeka k KoHTponbHO# 9 9 MK-1-32 IIK-1- | JI1.1 JI1.7
pabote o Teme: MeTo b 33 [IK-1-31 JI1.9J11.10
HOTYYEHHS U CIIOCOOBI [K-1-35 TIK-1- JI1.11
UCCIIeI0OBaHUS 37 IIK-1-V1 JI1.14J12.1
(YHKIIMOHATTBHBIX IIK-1-Y2 TIK-1 JI2.6J13.2
HaHoMmarepuaioB. /Cp/ -V3 21

3.7 [ToaroroBka K NpakTU4ECKUM 9 12 TIK-1-32 I1IK-1- JI1.2 JI1.3
3aHATHAM paszena MeTobl 33 [IK-1-Y1 JI1.4 JI1.5
TOJYYIEHHS ¥ CIIOCOOBI [K-1-Y2 TIK-1 JI1.7 JI1.9
HCCIIENOBaHUs -Y3 IIK-1-B1 JI1.10 JI1.12
(hyHKIIMOHATIBHBIX [K-1-B2 [IK-1 | JI1.15J12.4
HaHoMatepuaios. /Cp/ -B3 JI2.5J12.9

JI2.11
JI2.12J13.3
J13.4 J13.5

21
3.8 [ToaroroBka K 3K3aMeHy 110 9 24 IMK-1-31 TIK-1- |  JI1.1 JI1.2
kypey /Cp/ 32 TIK-1-33 JI1.3 J11.4
[K-1-34 TIK-1- | JI1.5JI1.6
35 IK-1-36 JI1.7 J11.8
NK-1-Y1TIK-1 | JI1.9 JI1.10
-Y2 [IK-1-Y3 | J1.11 J11.12
M[K-1-Y4 IIK-1 | JI1.13 JI1.14
-V5 IIK-1-Y6 JIL.15J12.1
IK-1-B1 IIK-1 J12.2 J12.3
-B2 TIK-1-B3 J12.4J12.5
IK-1-B4 TIK-1 J12.6 J12.7
-37 [IK-1-Y7 JI2.8 J12.9
IIK-1-B5 J12.10 J12.11
J12.12J13.5
21

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemblie
Kon KonTponsHoe
UHJUKATOPBI Bompocsl a5t MoATOTOBKH
KM MEpOIpUsITHE .
KOMTIETSHITHH
KM1 Bormpocsr k ITK-1-35;11K-1- 1. ®yHkHoHaNBHBIE HaHOMaTepuaibl. Onpenenenue. CBoiicTaa.
KOHTpObHOMH pabote | 36;I1K-1-34;T1K-1- ITpumenenue.
1 «CtpoeHue 33;I1K-1-37 2. Kimaccnduxanuu HaHOMaTepHanoB. OTIHIHTeIbHBIE 0COOCHHOCTH

(YHKUHMOHATBHBIX
HaHOMATepUaIoB»

(hYHKIIOHATIBHBIX HAHOMATEPUAIIOB.

3. Crpykrypa u cBOcTBa (PyHKIMOHAIBHBIX HAHOMATEPHAIIOB.
[TpuauHbEl OTIIMYKI CBOWCTB HAHOMATEPHAJIOB OT NX 00BEMHBIX
aHAJIOTOB.

4. IlpumeHeHNe (yHKINOHATBHBIX HAHOMATEPHAIOB C KPATKUM
OIMMCAaHHNEM ITPUHINIA PaOOTHI WITH JEHCTBHUS.

5. IIprHOATB ¥ METOABI MOTYyIEeHHS ¥ N3y9eHHS (DYHKIIMOHAIBHBIX
HaHOMATEPHUATIOB. YKa3aTh M0 HECKOJIBKO METO/I0B Ha KaXKIbIH
HNPUHLUIIL.

6. Kakuie akropsl onpeenstoT GyHKIIMOHATLHBIE CBOWCTBA
HAaHOMATEPHAJIOB.

7. Kakue CTpyKTypbl Ha3bIBaIOT FeTepoCTPyKTypaMu. I taBHas
0COOCHHOCTB TETEPOCTPYKTYD.

8. PazmepHocTh HaHOMaTepuanoB. Knaccudukamnus no [stiitepy.
[Ipumeps! HaHOMATEPUANIOB AT KaXKAOTO TUIIA.

9. B3auMocCBs3b CTPYKTYpBI M CBOHCTB (DYHKIIMOHAIBHBIX
HaHOMAaTEPHAJIOB B 3aBUCHMOCTH OT THIIa HAHOMAaTepHaa.

10. [TAB B Hanotexnonorusx. [Tnénku Jlenrmiopa-biaomKerT.

11. ®opmbl 1 MOANGUKALIMN YIIEPOJHBIX HAHOMATEPHAIIOB.
IMpenMymiecTBa 1 HENOCTATKH KaXIOH.

12. Yraepoanbie HaHOTPYOKH. OCOOSHHOCTH CTPOSHHS. THITBL.
ITapamerpsl. CBolicTBa. Ilpumenenue.

13. ®ynnepensl. OcobenHocTr crpoeHus. Tunsl. [Tapamerpsr.
CgotictBa. [Ipumenenue.

14. I'paden. Ocobennoctu crpoenus. Tumsl. [Tapamerpsl. CBoiicTBa.
IIpumenenue.

15. Pa3aMepHOCTb yIiepoAHbIX HaHOMaTepHanoB. IIpumepst
HAaHOMATEPHAJIOB JJISI KaXKI0TO THIIA.

16. [IpobaeMbl Moay4YeHHs ¥ TPUMEHEHUS YIIIEPOAHBIX
HaHOMAaTEPHUAIIOB.

17. Meroapl OIy4eHUs YIIIepOoIHbIX HaHOMaTepuanoB. OnumuTe
KpaTKO TPU-4ETHIPE METOA.

18. XupanbHoctb. Onpenenenue. BnusiHue Ha cBOWCTBa HAHOTPYOOK.
19. IpupoaHbIe yriepoaHbIe HAHOMATEPHANBL. Y CIIOBHS CTaOMIIBHOTO
cymiecTBoBaHuA (yJUiepeHa, HaHoaIMasa, rpadeHa.

20. Kaxk MOXHO MOJTy4HTh TaioQy/uIepeH H eMy MoJ0OHbIC THUIIBI
¢dymepenos. [Ipo6iems! nmomydenns. HeoOXoauMOCTb IpUMEHEHHSI.
ITpoGreMbr TpUMEHEHHS.

21. B xakoM cirygae He0OXOANMO MPOBOAUTH MATEHTHBII MOUCK.
IIpuHIMOBI TPOBEEHNS HATEHTHOTO MOUCKA.

22. Iopsnok Mogavy 3asiBKU [UIS PETHCTPAU H300pETeHHs, ITOJIe3HON
MOJIENH WM IPOMBIIIIEHHOTO 00pasna.

23. TpeboBaHuUsI, IpEABSIBIIEMbIE K IPOTOTUITY, YKA3aHHOMY B 3asIBKE
Ha M300peTeHHe.

24. TpeboBanus, MpeabIBIIEMBIC K (popMysie H300peTeHNS, yKa3aHHOH
B 3asIBKE Ha U300peTeHHe.

25. IpuHnunsl BeI6Opa KoJa K1accu(HrKaTopa IpU COCTaBICHUH MTaKeTa
JIOKYMEHTOB JIUISI IOJAYH 3asIBKU JUTS PETHCTPAUU H300peTeHH,
TIOJIE3HOH MOJIEIH MITH MIPOMBIIIJIEHHOTO 00pasia.




KM2

Bormpocsr k
KOHTPOJIEHOH paboTe
2 «CaoiicTBa
(YHKITMOHATBEHBIX
HAHOMATEPUAJIOB)

IK-1-31;1IK-1-
32;11K-1-33;I1K-1-
37;I1K-1-35

1. Ontuyeckue cBoiicTBa. OnTHdeckuii Auana3zoH. YeM onpeaessroTcs
ONTHYECKHE CBOMCTBA MaTepranoB. B 4éM oTinyne onTHYECKuX
CBOICTB HAHOMATEPHAJIOB OT UX OOBEMHBIX aHAJIOTOB.

2. Koaddumment npenomnenns. Koaddunuent npomyckanus. L{ser.
Oco0eHHOCTH 9TUX ITapaMeTPOB JUIsI HAHOMATEPUAJIOB.

3. Onrryeckue Matepuainsl. Knaccudukanus. [IpiaMeps! MaTepranos
KaK/IO0TO THIIA.

4. ®oroBonbranku. Onpenenenue. [TpuHun geHCTBUS.

5. ®otonuka. Hanodoronuka. @oronsl. Onpenenenus. CBoicTBa.
ITpumenenue.

6. ®oronuka. Hanodoronnka. [Tnazmonsl. Onpenencaus. CBolCTBA.
IIpumenenue.

7. ®otonuka. Hanodortonuka. ®oToHHbBIC KpUCTALTBL. OnpeneeHus.
CaotictBa. [Ipumenenue.

8. Marepuansl ¢ OTPUIATETbHBIM KO3 GHUIIUEHTOM MPETOMIICHHUS.
[Mpuuunna sdpexra. punimn geiicteus. O6IacTH MPUMEHEHUSL.

9. OnrTryeckre CBOWCTBA KOJUTOMIHBIX HaHOCHCTeM. OCOOEHHOCTH.
IIpumenenue.

10. Komnbrotep Ha poTonax. [Ipunuun aevicteus. OcoOeHHOCTH
paboThl. DneMeHTHas 6a3a.

11. Inarpamma pactsokerus. HapucoBats. OTOOpa3suTh OCHOBHEIE
napaMeTpsl. JlaTe onpeaeneHue Kaxxaoro. OTIHIus JuarpaMMel
pacTshKeHUs] HAHOMATEPHAJIOB U UX OOBEMHBIX aHAIOIOB.

12. Cootnomenne Xomra-Ilerda. OcoOEHHOCTH U1 HAHOMATEPUAIIOB.
[IpuanHEI U CTIEACTBUS TAKUX OCOOEHHOCTEH.

13. OcoGeHHOCTH MEXaHUYECKHX CBOIICTB HAHOMAaTepuasioB. B uém
MPUYNHA OCOOCHHOCTEH.

14. OcobennocTn nedopManyyl HaHOMaTepHaroB. [IpuanHa
0COOCHHOCTEH.

15. Knaccu¢ukanus BeniecTB 0 MarHUTHBIM cBOMcTBaM. OTinune
MarHUTHBIX CBOHCTB HAHOMATEPHAJIOB OT X OOBEMHBIX aHAJIOTOB.
16. Bnusaue pa3mepHoro ¢akropa u hakropa hopMsI Ha CBOMCTBa
Pa3NUYHOTO THIIA MAaTHETHKOB.

17. OcoOeHHOCTH MarHUTHOH 3aucH MH()OPMAIHX C UCITOJIb30BaHUEM
HaHoMmatepuanos. [Ipunnun nelictust. IlepcekTUBbI pa3BUTHS.

18. Bnusiaue akropa hopMel U pa3Mepa Ha TEIIOBBIC CBOHCTBA
MaTepuasoB. [IpHUMHBI TAKOTO BIUSHUSL.

19. IlpuMeHeHre MarHUTHBIX HAHOMATEPHAJIOB IS TATINKOB
MarauTHOTO rojist. IlpuHim peifcteus. Dddexr Xomra n
MarHUTOPE3UCTUBHBIN YPPEKT.

20. JlaTunky, OCHOBaHHbIE HA ONTUYECKUX CBOMCTBaX HAHOMAaTEPHUaJIOB.
ITpunnun nevicteust. [lpumenenue.

21. DnexTpoHUKA ¥ HAHOYIEKTPOHMKA. B uéM pasnuuns. «3axoH
Mypay». Coynercs i1 nporano3 Mypa?

22. DnemeHTHas 6a3a cCOBpeMEHHOTO KoMmbioTepa. Kitaccupukarms
HOJIYIPOBOAHUKOBBIX TpaH3ucTopoB. [Ipunnun neiicreus. [lpuHnun
3aIlMCH U Tepenadu HHpopMaluu.

23. IlepcnieKTUBBI pa3BUTHSI COBPEMEHHON AJICKTPOHUKH.
TTomynpoBogHuKH 1 GOTOHEL. JneMenTHas 6a3a. [IpuHIUT nelCTBYSL.
[IpuHnun 3amucu u nepegady HHPOPMAIHH.

24. YcTpoicTBO COBPEMEHHOM MUKpOocXeMbl. [IpuHImn paboTsl
TpaH3UCTOPA.

25. Haromurorpadus. Cyrs Merona. Uem HaHOTUTOTpa(us OTIHIACTCS
oT juTorpaduu, KpoMe pazmepa KOHEUHOTO IPOIYKTa.

26. p-n-niepexo. Onpenenenue. [Ipunnun nerictBusi. OCHOBHBIEC U HE
OCHOBHBIE HOCHTEIH 3apsa/a. 3a c4€T 4ero o0pasyercs p-n- mepexo.
27. DnexrpoHHO-ABIPOUHBIH epexoa. Kax obpasyercs. 3anuparomuii
cioi. Tumnbl npoBogumoctu. JJuon. IpuHuun paboTel quona.

28. BUMnonspHbIiA 1 MOJIeBOW TpaH3UCTOPhL. [IpuHImn padoTsl. Kakue
THUIIBI TPAH3UCTOPOB HUCTIONB3YIOT B COBPEMEHHBIX MUKPOCXEMAX.
TTouemy.

29. Dnekrponuka Oyaymero. [IpuHIKT paboThl KOMITEIOTEpA Ha
TIOJTYIIPOBOTHIKOBEIX 3JIeMeHTax U (hoToHax. Bo3morkeH i mepexon
HOJHOCTBIO Ha (hOTOHBL. [IpH KakuX yCIIOBUSX.

30. IIpo6sieMbl COBpEMEHHOM TOTYTIPOBOTHHUKOBOM 3JIEKTPOHHUKH. Yem
00ycIioBIieH (prU3MIeCKuii ipeaes paboThl MOIYIPOBOTHUKOBOTO
TpaH3UCTOPA.




KM3

Bormpocsr k
KOHTPOJIEHOH paboTe
3 «Metoapl
MOJTYYCHHS U
CrocoOBbI
HCCIICIOBaHUS
(YHKITMOHATBEHBIX
HAHOMATEPHUAIIOB)

TIK-1-31;1TK-1-
32:T1K-1-33;TTK-1-
35:1TK-1-37;1TK-1-
V1;IIK-1-Y2;1TK-1-
V3

1. ITepedncauTh METOMABI HCCIEN0BAHNS (DYHKIIMOHANBHBIX MAaTEPHAIIOB.
Jate onpenenenue kaxaomy Metoy. KakoBbsl kputepuu BeIOOpa
MeToza.

2. ITnactrueckas peopmManusi, Kak METO/ HOTyIeHHS
HaHOMAaTepuanoB. JlaTe KpaTKoe OMUCAaHHE U MPUHIUI CIIOCOOO0B
IUIACTHYECKOH eopMalii.

3. I15M, POM, COM. OcoOEeHHOCTH METOIOB TIPH MCCIIEOBAHIH
(hYHKITHOHAIBHBIX MATEPHANIOB.

4. MeToabl U3MepeHHs MarHUTHBIX CBOICTB HaHOMaTepHanoB. Onucars
TPUHIAI ACHCTBUSL.

5. MeToab! U3MEpEHUs MEXaHUUECKUX CBOMCTB HAHOMATEPUAIIOB.
OmnucaTs NPUHIUI AeHCTBUA.

6. MeTobl U3MEPEHHs] ONTUYECKUX CBOMCTB HAHOMATEPHAIIOB.
OrnucaTh NPUHIUN JIEHCTBUSL.

7. Meropl U3MEPEHUS DIEKTPUIECKUX CBOMCTB HAHOMATEPUAIOB.
Omnucath NPUHIUI AHCTBHA.

8. Camoopranun3amms u caMocOopka B HaHOcHcTeMax. [IpuHImIBI
JIeHCTBUS, IPUMEHEHUE.

9. Meropl cHTE3a HaHOMaTepHaoB. [I[pHHLIMIIBL AeHCTBYUS,
INpUMEHEHHE.

10. XuMudaeckie MeTOBI OTyIeHHUs (hYHKIHOHAIBHBIX
HAaHOMATEPUAJIOB

11. Xumuko-repmuueckas o0padorka. Heo6xo1nuMocTb 1 BO3MOKHOCTD
MPUMEHEHHS XHMHKO-TePMHUECKOH 00pabOoTK! Tl (QYHKIMOHAIBHBIX
HaHOMaTEPHAaJIOB.

12. OcHOBHas 1eTb XUMUKO-TEPMUUECKOH 00paboTku. OCHOBHBIE
HapamMeTpbl XMMHKO-TEPMUUYECKOH 00paboTKH.

13. B uéM oTimane XUMHUKO-TEPMHYIECKON 00padOTKN OT TePMUIECKON
00paboTKH.

14. Tlocne Kakoit XUMHUKO-TEPMHYECKONH 00OpaOOTKH TPOBOIST
TepMHIecKyto 00paboTky. Kak u modemy 3To memaror.

15. Ilepe4ncnuTh U PacKPhITh OCHOBHBIE IIPOLIECCHI, IPOTEKAIOIIUE IIPH
XUMHUKO-TEpPMHUYECKON 00paboTKe.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

[IpoBepsiembie
Kon HasBanue
HHIIKATOPBI Coneprxanue paboTsI
paboThI paboThI N
KOMITETEHIIHI
P1 Jomamnee 3ananue | [1K-1-34;T1K-1- Homamnee 3ananue Nel o pazneny 1.
Nel no pazneny 1 35;I1K-1-36;11K-1- IToaroToBUTE MakeT 3asBKI Ha H300pETEHHE, OIE3HYI0 MOIENb FIIH
V4IIK-1-Y5;IIK-1- | npoMbinuieHHbIH 00pa3en. OObEKT 1uisl 3asBKH CTYAEHT ONpeesseT
V6;11K-1-B4;I1K-1- | camocTosITeIbHO HA OCHOBAaHHH MaTepuaia, 0CBOEHHOTO B pazjene 1.
B3
P2 Homamnee 3ananue | [1K-1-37;T1K-1- Homamnee 3ananue No2 no pazneny 2.

Ne2 mo pazgeny 2.

35;I1K-1-32;I1K-1-
33;IIK-1-Y2;I1K-1-
V1;IIK-1-Y3;IIK-1-
V5;IIK-1-Y6;I1K-1-
B1;IIK-1-Y7;I1K-1-
B5;IIK-1-B3

IoaroroButs noxnazg B popmare npezerranuu PowerPoint B opmate
"YypHanucrckoe paccnenopanue” unu "JlureparypHsiii 00630p" nim
"Kputux" 1o 1060 BEIOPaHHOH CTYICHTOM TeMe U3 paszeioB 1 u 2.
TeMbl y CTyIEHTOB He IOJDKHBI Iiepecekarbes. Popmar "»KypHaJIUCTCKOe
paccienoBaHue" MpeIycMaTpUBaeT IMOKCK, B TOM YUCIIE U UHTEPHET-
MOKCK BCEX J1abopaTopuil, KOJUISKTUBOB U padounx rpyrn HUTY
MUCHC, 3aHNMAIOMUXCS BOIIPOCOM, BEIOPaHHBIM CTYCHTOM. B
JIOKIIaJie CTYJCHT JOJDKEH OTPa3sHTh KPaTKyro HH(popMaIusa 06 00beKkTe
WM TEME MCCIIE0BaHNUS, PE3YIbTaThl, JOCTUIHYThIC 1a00PATOPUSIMU
WITH KOJUTCKTHBAMH, a TaK JKe yKa3aTh IPUMEHSIEMBIC METOIBI CO3IaHUS
U MCCIICOBAaHNS WM KOHTPOJISI CBOUCTB, CO3/1aBAEMBIX MAaTEPHAIIOB.
dopmar "nmurepaTypHbIi 0030p" MpenrycMaTpUBaeT MOKUCK, B TOM YHCIIE
Y UHTEPHET-TIONCK HH(OPMAIINH O BHIOPAaHHOM OOBEKTE,
OITyOJIMKOBAaHHOW B POCCHICKUX M HHOCTPAHHBIX JKypHAJIax 3a
nociensue 5 net. [IpuBoasTCsS qaHHBIC IO CTATUCTHKE POCTA YHCIA
MyONUKaLUH, HOBBIX JOCTHXKEHHSX, HOBBIX METOAAX CO3JAHUS U HOBBIX
cdepax mpumeHeHuUs. Tak e IPHBOTUTCS CITHCOK BCEX
UCIIOJIb30BaHHBIX UCTOUHUKOB. PopMar "KpUTHUK" NpeyCMaTpUBAET
aHaJM3 TI000T0 U3 MPOBEJCHHBIX MPAKTHYeCKuX 3aHATHH. Heobxomumo
HEPEYHCIINTD JOCTOMHCTBA U HEAOCTATKU B M3JI0KEHHH MaTepHana, a
TafoKe OIEHNUTh Ka4eCTBO CaMOT0 MaTepHaa, MPeAIoKUTh IyTH
pelIeHns 0 yCTpaHEeHHIo HenocTaTkoB. Heob6xoanmo 1oka3aTs CBOO
TOYKY 3PEHHSI.




P3 Knaccudukanuu IK-1-37 Knaccudukanun HanoMaTepuanos. OTIHUUTENBHBIE 0COOEHHOCTU
HaHOMAaTepHaoB. (YHKIIMOHAIBHBIX HAHOMATEpUaOB. [IepCIeKTUBBI U TPYIHOCTH
OTIMIATENTHHBIE pasBuTHs gaHHOU obsactw. /TIp/
0COOEHHOCTH
(YHKUMOHATBHBIX
HaHOMaTepHaoB.

[lepcriekTuBs! 1
TPYAHOCTH Pa3BUTHS
JIaHHOU

obmactu. /TIp/

P4 VYrnepoassle IK-1-32;I1K-1- Yrnepoausie HaHOMaTepuaisl. OcobeHHOCTH cTpoeHus. DynepeHs!,
Ha"oMaTepuainsl /[T | 37;1IK-1-Y2;IIK-1- | rpaden, HanoTpyOxu. /IIp/

p/ V7, I1K-1-B2;I1K-1-
B3;IIK-1-BS

P5 Matepuans! ams MK-1-31;I1K-1- Matepuainsl a1l HAHOAJIEKTPOHUKH. [10IyITpOBOAHUKY U IUAJIEKTPHUKH.
HaHOMeKTpoHUKH. / |32;ITK-1-33;TIK-1- | IIpuHmmn paGoTh! MOTYIPOBOJHUKOBBIX 31eMeHToB. /IIp/

Ip/ 35;I1K-1-37;I1K-1-

Y1;IIK-1-Y2;I1K-1-
V3;IK-1-Y5;IK-1-
V7;1IK-1-B3;T1K-1-
B2;I1K-1-B1;IIK-1-
B5

P6 Buomennmunckue IIK-1-34;I1K-1- buomenunnHckiue HaHomatepuainsl. PUcku HCTIOnb30BaHNS BEUIECTB B
Ha"omatepuansl. /IT | 35;ITK-1-36;I1K-1- HAHOCTOCTOSIHUM. IIopaa0K mofauy 3asBKU UL PETUCTPaLUU
p 37;IIK-1-Y2;I1IK-1- | u300peTenus, nojae3Hol MoIeH, TpOMbILUIeHHOTo oOpasua. /I1p

V3;IIK-1-Y4;IIK-1-
V5;IIK-1-Y6;I1K-1-
V7;1IK-1-B1;11K-1-
B3;I1K-1-B4;I1K-1-
BS5

P7 OnTuueckue MK-1-32;I1K-1- Omnruueckue CBOicTBa (DYHKIIOHATBHBIX HAHOMAaTEPHAJIOB.
CBOIiCTBa 33;I1K-1-37;IIK-1- | HanodoToHuka, poToHHBIE KprcTaiibl. Meramarepuadisl. /[Ip/
(GYHKIIMOHATBHBIX Y2;1IK-1-Y3;TIK-1-

HaHomarepuanos. /I1 | Y7;T1K-1-B1;I1K-1-
p/ B2;T1K-1-B3;IIK-1-
BS5

P8 MexaHuueckue ITK-1-32;I1K-1- MexaHunueckue cBoicTBa (PyHKIMOHAIBHBIX HAaHOMaTepHaos. /I1p/
CBOHWCTBa 33;I1K-1-37;I1K-1-

(YHKITMOHATBEHBIX V2;IIK-1-Y3;1IK-1-
Ha"Homarepuanos. /I | Y7;IIK-1-B1;I1K-1-
p/ B2;ITK-1-B3;I1K-1-
BS5

P9 MarnutHsie MK-1-32;I1K-1- MarsuTHBIE CBOWCTBA (DYHKIIMOHAIBHBIX HaHOMaTepraioB. /IIp/
CBO¥CTBa 33;I1K-1-37;I1K-1-

(GYHKIIMOHATBHBIX Y2;1IK-1-Y3;TIK-1-
HaHomarepuanoB. / | Y7;IIK-1-B1;I1K-1-
Mp/ B2;T1K-1-B3;IIK-1-
BS5

P10 [Tnactuueckas [K-1-37;I1K-1- [Tnactuueckas nepopmanus aMOpHBIX 1 MUKPOKPUCTATUTHICCKHX
nedopmarust Y7;I1IK-1-B5;IIK-1- | maTepnanos /TIp/
aMOp(HBIX U 32;TIK-1-33;I1K-1-

Mukpokpuctamumyec | Y2;11K-1-Y3;1IK-1-
KHX B2;I1K-1-B3
Marepuaios /IIp/
P11 duzndeckue u IMK-1-32;T1K-1- duznyeckre 1 XUMUUECKHE METO/Ibl CHHTE3a HAHOMATEPHAJIOB.

XUMUYECKHE METOBI
CHHTE3a
HaHOMAaTEPHAJIOB.
XumMuko-
TepMuyecKast
obpabotka. /T1p/

33:T1K-1-37;TTK-1-
V1;TIK-1-V2;[IK-1-
V3;TIK-1-Y7;[IK-1-
BI;[IK-1-B2;[IK-1-
B3:I1K-1-B5

Mertoap! ocaxxaeHus miIEHOK. MeTtos! utorpaduu. OcoOGeHHOCTH 1
CPaBHUTEIbHBIC XapAKTEPUCTHKU. XUMHUKO- TEPMHUYECCKAs
obpadorka. /TIp/




P12 [Ipoueccel
caMocOOpKH B
HAHOCHUCTEMAX.

JBrxymune cuiibl

Ip/

caMOoOpraHMu3aluu 1

CaMOOpTraHHU3aluu. /

IK-1-37;I1IK-1-
V7,IIK-1-B5

IIpouecchl camMmoopraHu3anruy 1 caMOCOOPKH B HAHOCHCTEMaX.
JBmwxymiue cuisl camoopranuzarmu. /Ip/

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMEeHAIOHHBIN OMJIET COCTOUT U3 TPEX TEOPETHUYECKHX BONPOCOB. [IpuMeph! sKx3aMeHalnOHHBIX BOIIPOCOB IIPHBEACHEI B
BOIIPOCAaX ATl CAMOCTOSTEIBHOMN ITOTOTOBKH

5.4. MeToauka olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

KpuTepun olieHKH Ha 9K3aMeHe:

OI1eHKa «OTIMYHOY - 00YYAIOIIHIACS TOKA3BIBACT MTyOOKUE, HCUEPITBIBAIOIIHE 3HAHHS B 00BEME TPOHICHHO MPOrpaMMBl,
YBEPEHHO JICHCTBYET 110 MPUMEHEHHUIO TIOTYYCHHBIX 3HAHUH Ha TPAKTUKE, TPAMOTHO W JIOTHYECKH CTPOMHO M3JIaraeT MaTepHa Mpu
oTBeTe, yMeeT (popMynHpOBaTh BEIBOABI U3 U3JI0KEHHOTO TEOPETUIECKOTO MaTepHrala, 3HAET JOMOTHUTENFHO PEKOMEHIOBAHHYIO

JIUTEPATYPY.

OneHKa «XOpOIIO» - 00yJaroNMiics TOKa3bIBaeT TBEPABIC U JOCTATOYHO IOJIHBIC 3HAHNUS B 00bEME IIPOIICHHOH IIPOTrpaMMBl,
JIOTyCKaeT He3HAYUTEIIbHBIC OIIHOKH P OCBEIICHNH 33aHHBIX BOIIPOCOB, TPAaBIIBHO JEHCTBYET 10 IPUMEHCHUIO 3HAHUH Ha
NpakKTHKe, YETKO M3JIaraeT MaTepHall.
O1eHKa «yIOBIETBOPUTENBHO) - 00yJaroIINiics TOKAa3bIBAaET 3HAHUS B 00bEME MPOHACHHOI NPOrpaMMbl, OTBETHI U3JIaraeT XOTs U C
OITMOKaMH, HO YBEPEHHO HCIPABIISIEMBIMH MIOCIIE JOIIOJIHUTEIBHBIX H HABOISAIINX BOIIPOCOB, IIPABIIBHO NEHCTBYET IO
IPUMEHEHHIO 3HAHMH Ha MTPAKTUKE;
OreHKa «HEyJOBJIETBOPUTEIBHOY - 00YJAIOUIHIACS AOMYCKaeT IpyOble OIINOKK B OTBETE, HE IOHUMAET CYIIIHOCTH U3J1araeMoro
BOIIPOCA, HE yMEET IIPUMEHATH 3HAaHHS Ha MPAKTHKE, AeT HEIOIHbIE OTBETHI Ha JIOTOIHUTEIbHBIC U HABOSIINE BOIPOCHI.
OreHKa «HEsBKay — 00yJaIONIUACS HE STBUJICS HA DK3aMEH.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTETH

3arnaBue

Bubanoreka

W3narenbCcTBO, rof

JI1.1 | Aparynos B. I,
Ocreprax []. W.

Mukpo- 1 HaHOBJIEKTPOHUKA:
yuebHoe nocobue

DnekTpoHHast OndIMOoTeKa

HoBocubupck:
HoBocubupckuii
rOCyapCTBEHHBIH
TEXHUYECKUH YHUBEPCUTET,

2012

JI1.2 | Apzamaco b. H.,
Cunopun U. U.,
Kocomnamnos I'. @., np.,
Apzamacos b. H.

MarepuanoBenenue: Y4eOHUK

bu6munorexa MUCuC

M.: MamuHocTpoeHue, 1986

JI1.3 | Comnues 0. I1.,
Ipsxun E. 1.,
Boiitkyn @., ConHiies
10.11.

MarepuanoBeneHue: Y4eOHHK
IUTSL CTYII. BY30B, 00Y. 11O
METaJUTypr., MATHHOCTPOUT. U
OO0ILIETEXH. CIHELL.

DJeKkTpoHHas ONOIHOTEKA

M.: U3n-Bo MUCuC, 1999

JI1.4 |IlepmuHOB AneKcanap
Cepreesuy, lllyBaeBa
EBrenus
AnekcaHpoBHa,
Bsenenckuit Bagum
IOpbesuy, Jlunees
Anexceii CepreeBud

MeTo1bI UCTIBITAaHNUH

MAarduTHBIX MaTCpUaJIOB: yqe6
rnocooue U1 CTYA. BY30B HAIIp.

'®u3. MaTepuaIoBeACHUE' U
cnen. 'Crangaptusanus u
cepTuduranys'

DJekTpoHHas ONOIMOTEeKA

M.: Yueba, 2006

JI1.5 | Hobatxun Cepreit
Bnagumuposuu

Hanomatepuansl. O0beMHbBIE
METaJUINYeCKUue HaAHO- U
CYOMHKPOKPHCTATHYCCKHE
MaTepHabl, MOITydeHHEIC
WHTEHCUBHOM IJIACTUYECKON
nedopmanueii: yued. mocodue
JUTSL CTY/I. BY30B, 00YdY. IO
Hanp. 'Meramryprus'

DnekTpoHHas ONOITMOTEKA

M.: Yueba, 2007




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.6 |IlepmunoB Anexcanzap |CepTuukarys MarHUTHBIX OnexrpoHHas OHOIHOTEKA M.: Yueba, 2006
Cepreesud, MaTepHajoB: KypC JeKUUil:
Beenenckuii Bagum y4e0. mocodue IS CTyII. By30B
IOpseBuy, Jlunees Hanp. 'Ous.
Arnekceii CepreeBud MaTepHajJoBeIeHUE' U CIIell.
'Cranzaptuzanys u
cepTrUKAIHST
JI1.7 |Kpyrorun JAmutpuii DIeMeHTHI U yCTPOHCTBa Bbubnmorexa MUCuC M.: Yueba, 1985
I'puropseBuu MarHuTo3J1eKrpoHuku: Pasn.:
MarHuToCTpUKIHMOHHBIE U
MarHUTOONTHIECKHE
yerpoiictBa: Kypc nexiuii st
cryn.cren.0643
JI1.8 | JIerrok Jleonun Du3uka MarHUTHBIX bubnmuorexa MUCuC M.: Yyeba, 1986
MuxaitioBuy, MartepuaioB: JIa0. mpakTHKyM
Anydpues Anekcanap | cTyn. coert. 0648
Huxonaesnu,
MopueHko AnekcaHzip
Tumodeerny
JI1.9 |Penxonkos mutpuit | YiasrpagucnepcHsie cucteMsl: | bubmroreka MUCuC M.: Yueba, 2005
HBanoBuy, JIeBuna (usnuecKie, XUMHYECKIE H
Bepa BacunseHa, MeXaHHYEeCKIe CBOICTBa: yueo.
J3ug3urypu Omia nocobwue Ui CTyA. By30B CHEIl.
JleoHnTbeBHA -150701 (070800), 150108
(110800)
JI1.10 | Bansuckuii Cepreii Hanomarepuansi. bubiaroreka MUCuC M.: U3g-Bo MUCuC, 2014
MBanoBuyu, Haumu JlenrmropoBcKue MiIeHKH:
Esrenwnii KagpipoBuy | yue0. mocobue
JI1.11 |Kpyrorun Jmutpuii OyHKIIMOHANTBHBIE MaTepranbl | bubmmoteka MUCuC M.: U3a-so MUCuC, 2015
I'puropneBmd AIIEKTPOHUKA B UX
TEXHOJIOTHH: y4el. mocodue
JI1.12 Hanomatepuassl u Bubnmorexa MUCuC ,
HaHOCTPYKTYPbI
JI1.13 |IlepmunoB Anexcanap |®usnyeckre cBOWCTBa DJeKTpoHHAs ONOTHOTEKA M.: [MUCuC], 2019
Cepreesud, Bepabix Ten (N 3509): mab.
Bsenenckuit Bagum MIPaKTUKYM
IOpbeBuy, lllyBacBa
EBrenus
AnekcaHpoBHa,
Morunbaukos Ilasen
CepreeBuu
JI1.14 | bopucenxo B. E., Hanosnexrponuxka: Teopus u OnexrpoHHas OHOIHOTEKA Mocxksa: JlabopaTopus 3HaHHH,
Bopobbesa A. 1., MPaKTHKa: yueOHUK 2020
Jaxummok A. J1.,
VYrkuna E. A.
JI1.15 | Poraues Cranucias Merammnueckue DnexTpoHHast OndIMOTEeKA M.: [MUCuC], 2020
Oumnerosuy, HaHOMaTepUabl JJis
Komwuccapos menumHbl (N 4092): yae6.
ArnexcaHzp nocobue
AnekcaHapoBUY
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI2.1 |Huxonaesckuii 1. @. | Tpan3ucropsl u OnexrpoHHas OHOIHOTEKA Mocksa: I'ocynapcTBeHHOE
MOJYIPOBOAHUKOBBIE TUOJIBI: W3JATEeNbCTBO JIUTEPATYPHI IO
MOHOTpapus BOIIPOCaM CBSA3U U paauo, 1963
JI2.2 | 3aiiges 1O. B. ITonynpoBoaHUKOBEIE OnexTpoHHAs OHOIMOTEKa Mocksa: Oneprus, 1969

PE3UCTOPEI




ABTOpBI, COCTaBUTEIH 3arnasue Bubanoreka W3naTenbcTBO, roj
JI2.3 |Ilonsaxos B. B. buomenuuuHckue OnexrpoHHas OHOIHOTEKA Pocros-Ha-/lony, Taranpor:
HaHOTEXHOJIOTUH: y4eOHOe IO>xHbIH (enepanbHbIi
rnocooue yHuBepcurer, 2018
J12.4 | Ayoposckuii B. T, [TomynpoBOAHUKOBEIE DJekTpoHHas ONOTMOTEeKA Cankr-IletepOypr:
Herpmuu I O. HUTEBUIHBIEC HAHOKPUCTAJIIIBL: Yuusepcurer U'TMO, 2019
pocT, pU3nYecKue CBOMCTBA U
HPHIIOKEHUS: ydeOHOe
nocobne
JI2.5 | Cronsipos P. A, Hanoyrneponusie DnekTpoHHast OnOIOTEeK Tam6o0B: TamOGOBCKMi
Bypakosa 1. B., (hyHKIIMOHATIBHBIE MaTepPHaIbI rocyaapCTBEHHBIN
Bbypaxos A. E. Y TIOKPBITHUS: yueOHOE TEXHUYCCKUI YHUBEPCUTET
3JIEKTPOHHOE U3/IaHUeE: (TTTY), 2018
y4aebHoe mocobue
JI2.6 [Iyka A. A., CuroB A. |HanoanekrpoHuka: yueOHOE OnexrpoHHas GHOIHOTEKA Mocxksa: BMUHOM.
A. rnocooue JlabopaTopus 3Hanwmi, 2015
JI2.7 |Pspxonkos 1. 1., Hanomatepuansr: yaeOHOe OnexrpoHHas OHOIMOTEKa Mocxksa: JlabopaTopus 3HaHHH,
JIésuna B. B., rnmocobue 2017
Jzumzurypu 2. JL.
J12.8 | Kexkano Urops AmopdHBIE HAaHO- U OnexrpoHHas OHOIMOTEKa M.: U3n-Bo MUCuC, 2008
Bopucosuy, [llyBacBa | MUKPOKPHCTAJLIIMUECKUE
EBrenns MarHUTHbIE MaTepHaIIBI: J1a0.
AJlekcaHIpoBHA MPaKTHKyM: y4e0. ocodue It
CTyZ. By30B Hamp. Ous.
MaTepualioBeICHHE U CIIeLl.
Hanomarepunanst
JI2.9 | Pono M., Kopotkogsa P. | [TonynpoBogHuKOBEIE bubimorexa MUCuC M.: Meramnyprus, 1971
C., Pagaynan C. H. MaTepHabl
JI2.10 | Xappuc I1., YraepoaHbie HAHOTPYOBI U Bubnmorexa MUCuC M.: TexHocepa, 2003
Uepnozarouckuii JI. POACTBEHHBIE CTPYKTYPBI.
A Hossle matepuans! XXI Beka:
Ilep. ¢ anr.
JI2.11 |Haymxuna JI. T. IMomynposoauukoBsie mpubopsl | bubnuoreka MUCuC , 2005
U (hpU3UYECKIE OCHOBBI HX
paboTs
JI2.12 |Illyxa A. A., CuroB A. | HaHo3nekTpoHuKka: yaeOHOE DJekTpoHHas ONOIMOTEKA Mockga: Jlaboparopus 3HaHHH,
A nocobue 2020
6.1.3. MeTroanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka WznarenscTBo, o
JI3.1 [TamakruonoBa JI. B., | YueGHO-MeTomIUecKme OnexrpoHHas OHOIMOTEKa OpenoOypr: OpeHOyprexuit
Pycanos A. M., OCHOBBI IIOATOTOBKU roCyZapCTBEHHBIN
Bacunsuenko A. B. BBIITYCKHOH yHuBepcurer, 2014
KBaJTM(PUKAITMOHHOW pabOTHI:
y4aeOHoe mocobue
JI3.2 | Cymxosa U. B., Mertoandeckie pekOMeHIAMKA | DneKTpoHHas OMOIMOTeKa Mocksa, bepnun: upexr-
IIponuna A. H., K MPaKTUKaM U [IPAKTUKYMY Menua, 2016
IInerenesa U. @., ISl CTYJICHTOB MarucTpaTyphbl:
Cymkosa U. B. METOI4IecKoe mocodne
JI3.3 |Ilogonbckas O. A. CamoomnpeneneHue u DnekTpoHHasi OndIMoTeKa Mocksa, bepnun: upexr-

npodeccroHanbHas
OpI/IeHTaHI/ISI yqaumxcn:
METOJMYECCKHIE PEKOMCHIAIIIH
K IPOBEIEHUIO CEMUHAPCKIX
3aHATHH: y4eOHO-
METOAMYECKOE II0COOHne

Menuma, 2015




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI3.4 [ Moxkepos JI. ®. Bsenenue B crieliManbHOCTD: OnexrpoHHas OHOIHOTEKA Mocxksa: Anstanp/MI'ABT,
METOJIUYECKUE PEKOMEHIAINN 2017
IO BBITTOJTHCHUIO
MpPaKTHYECKUX paboT:
METOAUYECKOE ITocodue
JI3.5 |Bsenenckuii B. 1O., DKCepUMEHTaIbHbIE METOIBI Bubnmuorexka MUCuC M.: U3n-so MUCuC, 2011
Jlunees A. C., (usmgeckoro
Ilepmunos A. C. MaTEepUaIOBEICHHUS:
MOHOTrpadus
JI3.6 | benos Huxomnaii Mertoandeckue yka3zaHus K Bubnmuorexa MUCuC M.: U3n-so MUCuC, 2013
AJIeKcaHIpOBHY, BBITTOJTHCHHIO MaruCTEPCKOM
ITuxynoB Muxanin JIACCEpPTAlU: KypCOBBIE
BnaguMupoBu, paboThI U IPOEKTHI 110
Jlakrnonos Cepreit HAIPABJICHHIO TIOATOTOBKH,
Bnagumupowuy, 1p., HAaYYHO-HCCIIEI0BATEIBCKASL
benos Huxomait pabota, MoATOTOBKA,
ArekcaHIpOBHY odopmIieHHE U 3aluTa
BBIITYCKHOU
KB ()UKAITMOHHON pabOTHI
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
IMoctHayka — 3TO IpOEKT 0 COBpEeMEHHOI https://postnauka.ru
D1 | pyHAaMEHTAIbHOM HAyKe U YUCHBIX, KOTOPHIC €€
CO3/IAIO0T.
Odunmaneuenii MaTepHET-caiiT denepanbHOro http://www.fips.ru
rp | TOCYAApCTBEHHOrO OIOKETHOTO YUPEHK ICHHS
«®DenepanbHblii UHCTUTYT IPOMBIIITICHHON
cobcteenHoctuy (PUIIC)
ba3a caiita FREEPATENT comep T maTeHThl, http://www.freepatent.ru
D3 |3aperucTpupoBaHHBIX Ha Teppuropuu Poccuu ¢ 1994
roja.
6.3 Ilepeuenb MPOrpaMMHOIo odecnevdeHust
1.1 |ESET NOD32 Antivirus
oo JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, IIO WinEDUA3 ALNG SubsVL MVL PerUsr u
’ PerUsr
I1.3 | Win Pro 10 32-bit/64-bit
1.4 | Microsoft Office
I1.5 |LMS Canvas
I1.6 |MS Teams
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
n.1 [TonHOTEKCTOBBIE pOCCHIICKHE HAYUHBIE KYPHAJIbl U CTaThU:
n2
N.3 |Hayunas snexrponnas 6ubnuoreka eLIBRARY https:/elibrary.ru/
.4 |TIoMHOTEKCTOBBIE ICTOBBIC MYOJHUKAIIMK HH(GOPMAreHTCTB U Mpecchl 1o 53 oTpacisam https://polpred.com/news
N.5 |Huoctpannsie 6a3bl naHHbIX (noctyn ¢ [P agpecoB MUCuC):
n.6 aHanmuTH4eckas 6a3a (nHaekchl nutupoBanus) Web of Science https://apps.webofknowledge.com
n7 aHaNMUTHYeCKas 0a3a (MHIEKCH HUTHPOBaHUs) Scopus https://www.scopus.com/
ns Haykomerpudeckas cuctema InCites https://apps.webofknowledge.com
N.9 | mayunsle xypHaibI n3garenbcTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHauenue
B-420 VYuebHast aynuTopus MPOEKTOp; MYJAbTHMEAWHHAs [OCKa; MapKepHas JI0CKa,
JOKYMEHT-Kamepa; KOMIIBIOTEP TperoiaBaTels;
MHKPOCKOITBI ~ MeTayutorpagudeckie 11 IT., KOMIUIEKT
yueOHOH Mebenu




b-429

VYueOHas ayTuTopHs

MIPOEKTOp; MYNBTHMEIUHHAs IOCKAa; MapKepHas IOCKa,
JIOKyMEHT-KaMepa; KOMIIBIOTEPHBIN KIacC Ha 6 CTYIEHTOB U
mpenofaBarens (7 ~ KOMIBIOTEPOB);  YCTAHOBKa ISt
U3MEPEHUs] MArHUTHBIX XapaKTEepUCTHK; YCTAaHOBKA A
ompeneneHus MNorepb Ha nepemarHuuuBaHue MK-403;
MarHUTHOM3MepHTeNnbHas ycraHoBka MK-33; crenng mis
HU3MEPEHHs YAENBHOTO 3NIEKTPOCONIPOTHUBIICHHUS;
IUJIaTOMETp; TBepHoMeTp o PoxBemty; KOMIUIEKT ydeOHOI
Mebenu

A-416

VYueOHas ayTuTopHs

nabopaTopHas YCTaHOBKa UL OTIpeeIeHHS
CTAllMOHAPHOTO TEIUIOBOTO PEeXHMMa B IMJIMHIAPHIECKON
CTEHKe, J1adopaTopHas YCTaHOBKAa JUIsl  OIpEeeHHsS
ko punrenra TEIIOOTAA4N pu €CTECTBEHHOM
KOHBEKIIMM Ha 00o0TpeBaeMOM IWIIMHIpE, JabopaTopHas
YCTQHOBKA ISl ONPENEIEHUS] PEryIspHOro  TEIIOBOTO
pexuma , JlabopaTopHasi YCTaHOBKA JJIsL  ONpPEACNICHHS
IUTOTHOCTH u Ta30IPOHAIIAEMOCTH OTHEYIIOPHBIX
MarepualioB, JlabopaToOpHasi YCTaHOBKA /UL H3ydeHHE
TEUeHHsI >KUAKOCTU B TpyOe, mabopaTopHas yCTaHOBKA IJIst
uccieoBaHUsl  ypaBHeHWst  bepuymmn,  yaGopaTtopHas

YCTaHOBKa v ompeeIeHus TUAPABINYECKOTO
ko3 duIleHTa TPeHUs HpH ABIKEHUH BO3AyXa B Tpyde,
naboparopHast YCTaHOBKa JUIst Olpe/eIeHNs

KO3(PUITMEHTOB MECTHBIX CONPOTHBICHHUH, JTabopaTopHas

HWHXEKIIMOHHOW TOPENKU

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

IIpakTuueckue 3aHATUS HalleJIeHbl Ha U3y4YeHHE CTyIeHTaMH 0OLIMX BONPOCOB Kypca "®OyHKIMOHANbHbIE HAHOMATEpHaIIbI".
IIpexycMmaTpuBaroTCs JOMAIIHUE 33JaHUS TI0 Pa3INYHBIM pasjielaM Kypca B (hopMe MOATOTOBKHA MyIbTUMEANIHEIX JOKIAIO0B.
ITpoBeneHue ayIUTOPHBIX 3aHATHI IPEAyCMaTPUBAET UCHIOJIB30BaHUE B yIeOHOM Kypce aKTUBHBIX M MHTEPAKTUBHBIX TEXHOJIOTHH:

- MPOBE/ICHNE JICKIU C UCIIOIb30BaHUEM UHTEPAKTHBHBIX H MYJIbTUMEIUIHBIX TEXHOJIOTHH (TIpe3eHTanus B popmate MS
PowerPoint);

- UCIIOJIB30BaHUE ITPU MMPOBEACHUN 3aHATHH CHeHI/IaHI/I?;I/IpOBaHHOﬁ na6opaTopm/1 C BOBMOXHOCTBIO ITPOBCACHUA 3aHATHH B
WHTEPaKTUBHOH (opme;

- HCTIONTF30BaHME TIPH TIPOBEIICHNH 3aHATHI aKTUBHBIX (popM 00ydeHNs - y4eOHBIX BHIEOMAaTEPHAIIOB.
JlvcrunnrHa OTHOCUTCSI K OCHOBOIIOJIATAlOMIMM U TPeOyeT 3HaUUTENbHOr0 00bEMa CaMOCTOSATENBHON PabOTHI.

OTnenbHbIe yaeOHbIe BOITPOCH BBIHOCATCSI HA CAMOCTOSATENHHYIO MPOPA0OTKY H KOHTPOIUPYIOTCS TOCPENCTBOM TEKYIIESH
aTTECTallHH.

HpI/I OTOM OPIraHU3YIOTCs I'PYIITIOBBIC U HHAWBHUAYAJIbHBIC KOHCYJIbTAllUH.

KauectBeHHOE OCBOEHHE TUCIMIUTMHBI BO3MOKHO TOJIBKO IPU CUCTEMATHYECKOM CaMOCTOSTENbHOM padoTe, YTo MoAaep ) KUBaeTCs
CUCTEMOM TEKYILEH U pyOeKHOM aTTeCTallHy.

B cBs131 ¢ uCHONB30BaHIE BO BpeMs 3aHATHI MyIbTHMEIUIHBIX TEXHOIOTUI IS TPOBECHNUS MPAKTUUECKUX 3aHATHI TpedyeTcs
CHeLHaIU3uPOBaHHas MyAbTUMEANIHAS ayAUTOPUS C BO3MOXHOCTBIO ITOKa3a BUIEOMATEPHATIOB € ayJHOCONPOBOXKICHUEM U
JIOCTYIIOM K ceTn IHTepHeT. AynuTopHs BEIONpaeTcs B 3aBUCHMOCTH OT KOJIMYECTBA CTY/ICHTOB, H3YYAIOIINX B TEKYIIEM CEMecTpe
JIaHHYIO JUCLUUILIUHY, IIPU YUCIEHHOCTU CTYAeHTOB 10 30 uenoBek pekoMenayercs ayauropus b-416, npu unuciensoctu meHee 14
genoBek - b-429.

YCTaHOBKa JJIsL HCCIICOAOBaHUA paGOTLI MOJCIN




