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1. INIAHUPYEMBIE PE3YJIBTATbBI ObYUEHUSA
1.1. leau u 3a7a494 AMCUUTJIMHBI

Heab aMCOMIUIMHBI: TPUOOPETEHHE CTYIACHTAMH KOMIIETCHLIMH, YPOBEHb KOTOPOHl TO3BOJISET
MPAKTUYECKU KCIIONb30BaTh 3HAHUS METaMaTepUalioB M HOBBIX KOMIIO3UTHBIX MAaTepUalioB B
npodeccnoHanbHON (MPOU3BOACTBEHHON U HAYYHOMN) 1€ATEIHHOCTH.

3agaum AMCUMILIMHBI:
1. N3ydeHue NOHATUHHOIO amnmapara JUCIUIUIMHBI MeTaMaTepuaibl U HOBBIE KOMIO3UTHBIE
MaTepHuabl.
2. V3ydyeHue OCHOBHBIX TEOPETHYCCKHUX ITOJOKECHUN AUCITUIUIMHBI METaMaTepuajabl U HOBBIC
KOMIIO3UTHBIE MaTEPHUAJIbI.
3. IlpmoOpeTeHue  HABBIKOB  NPUMEHEHUS  TCOPETUYECKUX  3HAHMM  JUCHUTLIMHBI
MeTamaTepralibl 1 HOBbIE KOMIIO3UTHBIE MATEPHUAIIBI 111 PELICHUS IPAKTUYECKUX 3a/1a4.

1.2. Ilnanupyemble pe3y/abTaTbl 00y4eHHS
B pesynbraTe OCBOEHMS JaHHOW NAUCUMIUIMHBI y oOOydaromuxcs (OpMHUPYIOTCS CIEAyIoIIne
KOMITETEHIIUH

I1K-3. Crocoben (hopMupoBaTh pa3BUBAOLIYI0 00pa30BATENbHYIO Cpeay Ui JOCTHXKEHUS
JUYHOCTHBIX, TPEAMETHBIX W  METalpeIMETHBIX  pe3yJbTaToB  OOYyYEHHUS  CpeICTBaMHU
IIPEI0IaBaeMbIX YyUEOHBIX IPEIMETOB.

CIIK-4. CnocobeH OpraHu30BBIBATH COJIEP/KATENbHYIO IPAKTHUECKYIO JESATEIbHOCTh
o0yyJaroIuxcs ¢ HAyKOEMKOH MEXIpPEIMETHOW M METalmpeMETHOM COCTaBIIIOIICH Ha OCHOBE
MPUMEHEHHS JINYHOCTHO-OPUEHTHPOBAHHOTO TOAXO0Ja M O0ecreuuBaTh CHTYalUIO0 ycrexa JUis
JMYHOCTHOTO POCTa 00yYarOIIUXCSL.

2. MECTO JUCHMUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

Juctmuimaa  BXxoauT B Moaynb  «lIpenmeTHO-MeTomuyeckuii  Moaynb  (TIpoduIiIbh
OO6pazoBatenbHass pOOOTOTEXHUKA)», B 00s13aTebHY0 YacTh broka 1 «/luctumivael (Moxynu)» u
ABIISIETCS 0053aTEINBHON [T U3YUEHHS.

Jns ocBoeHHMS AMCUUIUIMHBI «MeTaMarepuanbl W HOBBIE KOMIIO3UTHBIE MaTepUalb»
CTYJCHTBI UCTIOJBL3YIOT 3HAHUS, YMEHHUS W HaBBIKH, c(hOpMHpOBAHHBIC B TPOIECCe M3yYCHHUS Ha
MPEeNbIAYIIUX YPOBHIX 00pa3oBaHUS CIEAYIOIIUX AUCHUIUIMH: «MarepuanoBeneHue», «Jleramu
MammHy», «ConpoTHBieHHEe MaTepuaioB», «Teopermdeckas wmexaHukay, «l[IpakTukym 10
00paboTKe KOHCTPYKITMOHHBIX MaTepUaIOBy.

OcBocHHE MUCIUIUTHHBI «MeTraMaTepuaabl U HOBBIC KOMIIO3HTHBIE MaTEPHAIB» MOXKET
OBITh TIOJIE3HO JUISI CAMOCOBEPIICHCTBOBAHUSA B MPO(ECCHOHATBHOW NeATeIbHOCTH, BHEIPCHHUS
HOBBIX TEXHOJOTHHA B KYyJIbTYpHO-TIPOCBETUTENILCKYIO, HAYYHYI0 W 0Opa3oBareibHyIO cdepy,
MOCIEAYIONIEr0 U3YYCHHsI TaKUX JUCHUIUIMH, KaK: « [€XHOIOTHH COBPEMEHHOTO MPOU3BOJCTBAY,
«TexHn4yeckoe KOHCTPYHPOBAaHUE, NPOCKTHPOBAHWE W MOJCIMPOBAHHEY, TIPOXOXKICHHS
MPOU3BOJICTBEHHON  MPAKTUKH  (MPEIIUIIIOMHOW  MPAKTUKH),  BBINOJHEHHS  BBIMYCKHOU
KBaJIN(UKAIIMOHHOM paboTHI.

3. OFbEM U COAEPXAHMUE JUCIIUIIJINHBbI
3.1. O0beM TUCHUIINHBI

Iloka3aTenb o0bemMa IMCHUIITIUHBI dopma
o0yueHust
Ounas
OO0BeM TUCIUIIINHBI B 3aYETHBIX €IMHUIIAX 2
O0BeM TUCUMIUINHEL B Yacax 72
KonTakTHas padora: 56,2




Jlexuun 28"
[TpakTHyeckue 3aHITHS 28
KoHTaKTHBIE Yachl HA MPOMEKYTOYHYIO ATTECTAIMIO: 0,2
3auer 0,2
CamocrositenpHas pabora 8

Kontpoib 7,8

dopma NpoOMEKYTOUHON aTTECTALlUU - 3a4€T B A cemecTpe.

3.2. Conepxanue 1MCUMIIHHBI

HaumeHnoBanue pa3aesioB (TeM)
AUCHHUTIMHBI ¢ KPATKHM CO/IePsKaHHEeM

KoandyecTBO 4acoB

Jleknuu IIpakTHYeckue
3aHATHSA
Tema 1. «OcHOBHBIE CBOIiCTBAa MeTaMaTEePHAJIOB) 4 4
Onpenenenne  MeramatepuanoB. KpaTkas  uCTOpus — pa3BUTHS
MEeTaMaTepHUaoB. OcHoBHbIE CBOMCTBA MeTaMaTepuaoB:
OTPULIATENIbHBIN MOKa3aTesb NpeloMIeHUs. MeTamarepuainsl ¢ OJTHUM
U IByMsl OTpULIATENIbHBIMU [TapaMeTpamMu U
(single-negative, SNG u double-negative, DNG metamaterial, MTM).
CaoiicTBa
DNG cpen: a) obpathbiii 3akoH CHemimnyca, 6) oOpaTHOe paccesHHue B
s dekre UepeHkoBa, B) mpeooieHHE TUMPAKIIMOHHOTO TIpesesna, T)
IJIOCKAs JIMH3A. DKCIIEPUMEHTAIbHOE MOTBEPKACHUE CYyLIECTBOBAHUS
OTPHIIATENHbHON pedpakiyn
Tema 2. «/ImdnexkTpuyeckue MeramMarepuaabl ¢ MArHHUTHBIMHM 4 4
cBOliCTBaAMM»
Kak CO31aTh U30TPOIHBIN MeTramarepua’? Pe3onaHcHble
JURJIEKTPUUECKUE
BKJIFOUCHMUS. Peszonanc Mu. Meramarepuan Ha  pEIIETKE
JTURJICKTPUYECKUX cdep:
SNG wu DNG wmeramarepuansl. KyOudeckne IUIIEKTpUYECKHE
BKItoueHus. CoueTaHue IUAIIEKTPUYECKUX PE30HATOPOB M JAPYTHX
KOMITOHEHTOB PETYJISIPHOW CTPYKTYPBI
Tema 3. «/lunum mnepenaum (JIII), moguuHsIONIMEcS NPaBUILY 4 4
NpaBoi u
JIEBOM PyKH»
VYpaBHeHuss JMHUM Tiepenaud. JIMHMM Tepenaud, MOAYHHSIOUIHECS
NpaBUITY
npasoit pyku (RH) u nesoii pyxu (LH). LC-skBuBanent RH u LH nunwmii
nepeaaym.
Pe3onaropel Ha otrpe3kax RH u LH JIII. Ycnous pesonanca. Pe3onanc
HYJIEBOTO
nopsinka.  MuoromonoBeie  pe3oHatopel.  CBU-ycrpoiictBa  Ha
KOMOWHAIINN OTPE3KOB
RH wu LH JII: ¢uibTpbl, AEIUTENN/CyMMATOPbl  MOIIHOCTH,
dazoBpamareny.
Tema 4. «MetamaTepuaJibl c MOYTH HYJICBOH 4 4

AUIEKTPUYECKONH/MATHUTHON NPOHUIAEMOCTbIO»
3(1)(1)CKTI/IBHa$[ MardHuTHas OpOHUITACMOCTb pE30HaTOpPa Ha
PaCHICIINICHHBIX

1 o
Peamuzyetcs B hopmare 31eKTpOHHOTO 00yUEHHs C MPUMEHEHHEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI




KOJIBIIEBBIX ~ pe3oHaTtopax  (split-ring resonator, SRR). YactoTtHas
3aBUCUMOCTh 3¢ (eKTHUBHON MarHuTtHOM nponuraemoctu. MTM ¢
MarHUTHOM MPOHULIAEMOCTHIO,

Onu3koil K Hymo --near-zero (MNZ). DddektuBHas audeKTprUUecKas
MPOHUIIAEMOCTh CpEeAbl B BHJE PEHIETKH METAJIMYECKHX IMPOBOJIOB.

YacTtoTHas 3aBUCHMOCTb 3¢ dekTUBHOM JIUBJIEKTPUUECKOM
MPOHUIIAEMOCTH peIIeTKH IpoBogoB. MTM
C JUDJICKTPUYECKON IMPOHUIIAEMOCTBIO, OJM3KOW K HyINto - -Near-zero

(ENZ). I'parn4HbBIe yCIOBHS ISl SJICKTPOMAarHUTHOW BOJHBI Ha TPAHHMIIC
pasnena: cBoOOaHOE

npocTpancTBO - ENZ unn MNZ MTM. YcnoBus qns peanusanuu ENZ u
MNZ.

IIpumenenne ENZ u MNZ metamarepuasnos.

Tema 5. «BbicOKOUMITETAHCHAS TIOBEPXHOCThbY 4 4
Kak peann3oBarTh MOBEPXHOCTh C 3aJaHHBIMH 3JIEKTPOMArHUTHMH
napamerpamu? DIEKTPOMArHUTHAsE BOJIHA HA TPAHUIE C IMOJHOCTHIO
OTpaKaloMMM MarepuajioM. YacToTHO-W30MpaTenbHasi MMOBEPXHOCTD
(Frequency-selective surface,

FSS). TloBepxHOCTh C BBICOKMM 3HaueHueM corpotuieHus (High-
impedance surface, HIS). YactorHas 3aBUCHUMOCTH  (ha3bl
koo dunumenta orpaxkenus FSS u HIS.

[Tpumenenne HIS B KOHCTPYKIUSAX aHTEHH. DKPaHUPOBAHUE aHTCHHBI.
YnpasisieMble BRICOKOMMITEAHCHBIE TTOBEPXHOCTH

Tema 6. «Ynpasasiemblie MeTamaTepuabl A TI'n npuioxkeHuin» 4 4
TI'n cnektp. Bo3MoxkHbie 00JaCTH TNPUMEHEHUSI TEpareproBOro
U3JIy4EHHUS.

Meramarepuanbhble CTpykTypsl TI'11 Mmeramarepuaisl Ha ocHOBe SRR.
Obecneuenne ynpasiasieMOCTH TeparepuoBoro MTM snekTpuyeckuMm,
ONTUYECKHUM, MAarHUTHBIM BO3JICHCTBUSIMU M KOHTPOJIEM TEMIIEPATYPBHI.
[InanapHble CTPYKTYpBl HAa OCHOBE AMDJIEKTPUUECKHUX PE30HATOPOB U
PELIETKH MapajuIeIbHbIX IPOBOIOB. YIpaBieHue napamerpamu MTM
3a CYET U3MEHEHMSI TEMIIEPATYPHI WM IPUMEHEHUS
MOMC-31eMeHTOB. VYnpasnsemas IJIaHapHas perieTka
METAIIMYECKHUX TIACTUHOK

B OKUIKOKPUCTAUIMYECKOW cpene. Pemierka 23j1eMEHTOB MeTal-
JUDIIEKTPUK-METAILIT

C MbE303JIEKTPUUECKUM KaHTUIIEBEPOM

Tema 7. «@oToHHbIe KpUcTALIBI H EBG-cTpYyKTYpBI » 4 4
Beenenne B mpobinemy ¢oToHHbIX kpuctamioB (PK). Tumsl
CUMMETpUN TEpUOIUYECKHX CTpYKTyp. OpnnHomepneie (1D) wu
nBymepHsbie (2D) ctpyktypbl K.

bparrosckoe  orpakenue. 3oHbl bpumosHa.  JlucnepcuoHHBIE
XapakTtepuctuku 1D

u 2D crpykryp PK. CBYU-npumeneHus (OTOHHBIX KpPHUCTAJIIOB.
Hedextsl B PK u

BOJIHOBEAYIIME CTPYKTYpbl. OJEKTPOHHAs 3ampelleHHas 30Ha
(Electronic band gap,

EBG). EBG-ctpykTypbl Ans  MHUKPOBOJHOBBIX  IPHIIOKCHHUH.
JIBymepnsble nuH3bI Ha QK.

Hroro: 28° 28

2 o
Peamuzyercs B hopmarte JIEeKTPOHHOTO O0yUEHUS C MPUMEHEHUEM TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHIA




4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTBI

OBYYAIOIIUXCA
DopMbI
Tembl ps HN3yuaemsbie Bonpocsl | Kou- | camocrost | Meroanuec ®opma
CaMOCTOSITEJIbH BO eJILHOI Koe OTYETHOCTH
0ro U3y4yeHust 4acoB padoTbI o0ecrneyeHun
e
Tema 1. | Kak C03J1aTh 2 [MoaroroBk | YueOHO- Tecr,
«JImdekTpuyec | U30TPOIHBIN a K Tecty, | Meroauyeck | pedepart,
KHe Meramarepuan? MOATOTOBK | O€ KOHCIICKT
MeramaTtepuaya | PesoHaHcHsble a obecrieueHue
bl ¢ | IUDIIEKTPUYECKHE pedepara,
MATrHUTHBIMHU BKJIIOYEHUs. Pe3oHaHc MOATOTOBK
cBOMiCTBAMM» Mu. Meramarepuan Ha a
peuieTke KOHCIIEKTa
JUDJICKTPUIECKUX chep:
SNG u DNG
MeTaMaTepuabl.
Kyb6uueckue
JIURJICKTPUUYECKUE
BKiItoyeHus. CoueraHue
JURJICKTPUIECKUX
PE30HAaTOPOB U JPYIHX
KOMITOHEHTOB
PEryIsipHOU CTPYKTYPBI
Tema 2. | Kak peanu3oBaTh 2 [ToaroroBk | YueOHO- Tecr,
«BbIcokouMmea | TOBEPXHOCTh c a K Tecty, | Meroauueck | pedepart,
aHcHasi 3aJIaHHBIMU MOATOTOBK | O€ KOHCTIEKT
NMOBEPXHOCTb» | DJIEKTPOMAarHUTHMH a obecrnieueHue
napameTpamu? pedepara,
DneKTpoMarHuTHas MOATOTOBK
BOJIHA Ha TpaHUIE C a
MOJIHOCTBIO KOHCIIEKTa

OTpakaroIuM
MaTtepuainoM. YacToTHO-
n30uparenabHas
MIOBEPXHOCTH
(Frequency-selective
surface,

FSS). TIloBepxHocTh ¢
BBICOKMM  3HA4Y€HUEM
conportusnenus (High-
impedance surface,
HIS). YacrtoTHas
3aBHCHUMOCTh ¢asbl
koa¢dureHTa
orpaxenus FSS u HIS.
IIpumenenne HIS B
KOHCTPYKLUSAX aHTECHH.
DKpaHUpOBaHUE
AQHTCHHBI.




Ynpasnsembie

BBICOKOMMIIEJAHCHBIE

IIOBEPXHOCTHU
Tema 3. | TI'y CIIEKTP. [ToaroroBk | YueOGHO- Tecr,
«Ynpasiasiemble | Bo3moxxHble  00sacTu a K TeCTy, | METOJW4YecK | pedepar,
MeTamMaTepuas | IPUMEHEHUS MIOATOTOBK | O€ KOHCIIEKT
bl jaaa  TI'm | TeparepuoBoro a obecrnieueHue
NPUJIOKEHUID» | U3ITYYCHHUS. pedepara,

MeramarepuasibHble MOATOTOBK

CTPYKTYpPBI TI'o a

MeTamaTepuabl Ha KOHCIIEKTa

OCHOBE SRR.

Obecneuenue

YIPABJISIEMOCTH

teparepuosoro MTM

ANEKTPUUYECKUM,

ONTHYECKUM,

MarHUTHBIM

BO3JECHCTBUSMHU u

KOHTPOJIEM

TEMIIEPATYPHI.

[InanapHble CTPYKTYpbI

Ha OCHOBE

JIUBIEKTPUUYECKUX

PE30HATOPOB U PEIIETKU

napajuieIbHbIX

IIPOBOJIOB. YIIpaBJICHUE

napamerpamu MTM 3a

cyer W3MEHEHUS

TEeMIIepaTypbl W

MIPUMEHEHUS

MOMC-31eMeHTOB.

Ynpasnsemast

MJIaHapHas penieTka

METaJITMYECKUX

MJIACTUHOK

B

KUJKOKPUCTAJUTMYECKO

n  cpeme. Pemerka

AIIEMEHTOB MeTai-

JURIIEKTPUK-METaIIIT

C TbE303IEKTPUUECKUM

KaHTUJIEBEPOM
Tema 4. | Bregenne B mpobiemy [ToaroroBk | YueOHO- Tecr,
«®oToHHBIE (OTOHHBIX KpPUCTAIIIOB a K TecTy, | Meroauyeck | pedepar,
kpuctaiiasl " | (PK). Turmbl MOJTOTOBK | O€ KOHCIIEKT
EBG- CUMMETPHUU a obecrieueHue
CTPYKTYPHI » NEPUOANYECKUX pedepara,

cTpyKTyp. OnHOMEpPHBIE IIOATrOTOBK

(1D) u nBymepHsie (2D) a

cTtpykrypsl K. KOHCIIEKTa

bparrosckoe




OTpaXXEHUE. 30HbI
bpuitiosHa.
Jucniepcuonnsle
XapakTepucTuku 1D

u 2D crpykryp DK
CBUY-npumeHneHus
(OTOHHBIX KPHUCTAILIOB.
Hedextsr B DK u
BOJIHOBEYIIIHE
CTPYKTYpBHI.
OneKTpoHHas
3arpenieHHas 30Ha
(Electronic band gap,
EBG). EBG-crpykrypsI
JUIsl  MUKPOBOJIHOBBIX
MIPUITOKEHU .
JIBymepHbIE TUH3BI HA
OK.

Urtoro: 8

5. ®OHJI OIEHOYHBIX CPEJCTB JJs TPOBEJIEHUSA TEKYIEN W
MPOMEXYTOYHOM ATTECTAIIMH ITO JUCIUATIIMHE

5.1. IlepeyeHb KOMIETEHIHI ¢ YKa3aHUEM ITANOB MX ()OPMHUPOBAHUS B Ipolecce 0CBOCHUS
00pa3oBaTeJIbLHON MPOrPaMMbI

Kon u HanmeHoBaHue OTtarnbl ®opmbl yueOHOH paboThl 1O GOPMHUPOBAHUIO
KOMIIETEHIIUU (dbopMupoBaHUs KOMIIETEHIIUH B IIPOLIECCE OCBOCHUS
KOMIIETEHIUH 00pa30BaTeIbHOM NPOrpaMMbl

[1K-3. Cnocoben | KoruutusHeli | 1. PaboTa Ha yueOHBIX 3aHATUAX
dbopmupoBath 2. CamocrosTenbHas pabora
Pa3BHUBAIOIILYIO
00pa30BaTENBHYIO  CPeny Omnepanuonnsiii | 1. PaboTta Ha y4eOHBIX 3aHATUAX
A AOCTHIKCHIA 2. CamocrosrenbHas pabora
JUYHOCTHBIX, IPEIMETHBIX
1 MCTANPCAMCTHBIX | 1ogrenprocTHBI | 1. PaGoTa Ha y4eOHBIX 3aHATUAX
Pe3yJIbTaTOB 00y eHI 2. CamocTrosrenbHas padorta
CpeacTBaMuU
NpernoJiaBaeMbIX  y4eOHBIX
IPEIMETOB.
CIIK-4. Crocoben | KornutuBHbi | 1. Pabora Ha y4eOHBIX 3aHATUSX
OpraHH30BBIBATH 2. CamocTosTenbHas padota
COJIEPKaTENbHYIO
IIPAKTUYECKYIO
JICATCILHOCTE Onepaunonnsiii | 1. Pabora Ha y4eOHBIX 3aHATHUAX
o0yJarmuxcs c

. 2. CamocrosTenbHas padora
HayKOEMKOMH
MEXIPEAMETHON "

MeTaIpeAMETHON




cocraBisitonie Ha ocHoBe | JlesTenpHocTHBIN | 1. PaGoTa Ha yueOHBIX 3aHATHUAX
NPUMEHEHUSI  JIMYHOCTHO- 2. CamocTosTenbHas pabota
OpPUEHTUPOBAHHOTO
noaxona u  o0ecreyuBaTh
CUTyallMl0  yclexa  JUis
JMYHOCTHOTO pocra
00yJaroumxcs.

5.2. Onucanue nmokaszareJieil U KpUTepHeB OLIEHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3TANaX
X (opMHPOBaHMNS, ONIMCAHUE IKAJ OLleHMBAHUS

CIIK-4. CnocobeH  OpraHu3oBBIBaTh  COIEPIKATEIBbHYIO  NPAKTHUECKYI0  JIESTEIbHOCTh
00yJaromuxcs ¢ HaAyKOEeMKOH MEXIPEIMETHOM W METalpeaMETHOH COCTaBISIONICH Ha OCHOBE
IPUMEHEHMs] JINYHOCTHO-OPUEHTUPOBAHHOIO MOAXO0Ja M o0ecreyuBaTh CUTYaLMIO ycmexa it
JMYHOCTHOT'O pOCTa 00yUarOUIHXCSl.

Ouenu| Oranbl| YpoBHU
Baemble| popmu| ocBoeHUS
$op [lIxana

KOMIIET| POBaHHU| COCTABIISIO Onucanune
Kpurepuu onenuBanust | OLICHUBAaHUSA

eHIINU s meu OoKa3arelieu
KOMIIET| KOMIIETEHI]

CHIIMU uu
CIIK-4| Koruur O6miee npeacraBiaeHue 00
HWBHBIN HCTIOJIb30BAHUU
dbyHIaMEHTAIBHBIX
TPUHITUIIOB
(GYHKIIMOHUPOBAHUS U
Criocoben IPUMEHEHUS
_ | HACTONB30BATE 3HAHNC | \jeTaMaTepHatoB U HOBBIX
HOPOTOBLIL|  pynnameHTanbHbIX | ommosurabix MaTepuanoB 41-60
TpUHIHIIOB ISl OPraHU3aluK
YHKIMOHMPOBAHUS H|  yavx0eMKOl MPOEKTHOT
[pUMCHCHNA JIIEATENBHOCTH
METaMaTepUaoB 1 obyuarommXCs,
HOBBIX KOMITO3UTHBIX crIocoGCTBYOmEl 1X
MaTeprajIos Ui JIMYHOCTHOMY POCTY.
OpraHu3aIH
HayKOEMKOH YeTkoe U TIOJTHOE 3HAHUE
TIPOEKTHO# (byHIaMeHTaJIbHBIX
JIEATEIIbHOCTH IIPUHIIAIIOB
obyJarommxcs, (G YHKIIMOHUPOBAHUSA U
NPOIBHHYT CIOCOOCTBYIOIIEH UX NIPUMCHCHU
Lt JIMYHOCTHOMY pOCTy | MeTamarepuanos u HOBbIX [ 81 —100

KOMIIO3UTHBIX MaTEpPUAJIOB
JUIsL OpraHu3alun
HayKOEMKOH ITPOEKTHOMN
NEeATEIbHOCTH
oOyyJaronuxcs,




CIOCOOCTBYIOIIEH UX

JTUYHOCTHOMY POCTY
Omnepar Henonnoe u cna6o
MOHHBI 3aKperIeHHOE YMEHHE

i UCTIONIb30BATh 3HAHUE
dbyHIaMEHTATBHBIX
NPUHIINAIIOB
(yHKIMOHUPOBAHUS U
CriocoGen IPUMEHEHUS
IIOPOTOBBIN HCTIONB30BATH YMEHHS MeTaMaTepruaioB U HOBBIX 41-60
MpHMeHATD 3rarme | KOMIOSHTHBIX MaTepHATOB
byHIaMEeHTATBHBIX JUTA OpraHusatin
[IPUHITATIOB HAYKOEMKOW TIPOEKTHOMN
(O YHKITMOHUPOBAHUS H ACATEIILHOCTH
MPUMEHEHHS obyuaromxcs,
MeTaMaTepualioB U criocobeTByiomel nx
HOBBIX KOMITO3UTHBIX /THHHOCTHOMY POCTY.
MaTepuajios Al Oco3HaHHOE YMEHUE
opraHmaquI UCTIOJIb30BaTh 3HAHNE
HayKoeMKOUH (byHIaMEeHTaTbHBIX
MIPOEKTHOMN MPHHITHIIOR
ACATEIBHOCTH (GYHKIIMOHHPOBAHUS U
obyHaromxcs, IpUMEHEHHUS
IPOJBUHYT crocobeTByiomel nx MeTaMaTepualioB U HOBBIX
BIN TTIHOCTHOMY POCTY | 1 OMIIO3HTHEIX MATEPHAIIOB 81-100
JUTSL OpTaHU3AIIH
HayKOEMKOH ITPOEKTHOMN
JESATeIbHOCTH
oOyuaronuxcs,
CIOCOOCTBYIOIIEH UX
JMYHOCTHOMY POCTY
Hesren CniocobeH Hemnonnoe u cnaboe
BHOCTH UCTIOJIb30BaTh HABBIKU BJIaJICHHE HAaBBIKAMU
BIN IPUMEHEHHSI 3HAHUS NIPUMEHEHHSI 3HAHUS
(byHIaMeHTaJIbHBIX (byHIaMeHTaJIbHBIX
MIPUHITUTIOB MIPUHITUTIOB
(GYHKIMOHUPOBAHUA M|  (PYHKIIMOHUPOBAHUS U 41-60
MTOPOTOBBIH MIPUMEHEHHUS IpUMEHEHUS

MEeTaMaTepuajoB U
HOBBIX KOMIIO3UTHBIX
MaTEpUAJIOB IS
OpraHu3ayu
HayKOEMKOU

METaMaTepUaioB U HOBBIX
KOMIIO3UTHBIX MaTEpPUAJIOB
JUTsl OpraHU3alnin
HayKOEMKOW MTPOEKTHON
NEeATEIbHOCTH




MPOJABUHYT
BIN

IIPOEKTHOMN o0yJaromuxcs,
JeSITeTbHOCTH CIIOCOOCTBYIOIIEH UX
00yJaroIMXCs, JTUYHOCTHOMY POCTY.

CHocoOCTBYIOIIEH UX
JUYHOCTHOMY POCTY

Oco3HaHHOE Bi1aJIcHUE
HaBbIKAMU IIPUMEHEHUS
3HaHUS (yHIaMEHTAIbHbBIX
HPUHIUIIOB
(yHKIMOHUPOBAHUS
IPUMEHEHUS
METaMaTepUaJIOB  HOBBIX
KOMIIO3UTHBIX MaTepUaJIOB
JUI OpraHu3au
HayKOEMKOM ITPOEKTHOMN
JeSTeNbHOCTH
oOyyJarouxcs,
CIOCOOCTBYIOLIEH UX
JUYHOCTHOMY POCTY.

81-100

[IK-3. Cnocoben dopmupoBaTh pa3BUBAIONIYI0 O00pPA30BaTEIBHYIO CpEIy JUIS JOCTIKCHUS

JUYHOCTHBIX, TMpPEIAMETHBIX H  METalpeIMETHBIX pe3yJlbTaTOB  OOy4YeHHUS  CpeACTBAMHU
MIPENO0/IaBACMbIX YUE€OHBIX MPEIMETOB.
YpoBHHU Onucanue Kpurepun
OuenuBaem Otansl OCBOCHUS nokazaTeJiei OLICHUBAHUS Hlxana
ble GopmupoBaH | ocrapmsio OIICHUBA
KOMITIETEHIIH us 1meit HUS
u KOMIIETCHIM |  povrreTeH
u uu
ITOPOTOBBIN
I1K-3 KorautusHsI 3HaHue Campblie
i OCHOB o0IIre 3HAHUS
dhopmupoBaHus OCHOB
pa3BUBaOIIEH (dbopMupoBaHH
oOpazoBarenbHON | 5
cpenbl JUsi | 0oOpa3oBaTelb
JOCTHKCHUS HOH cpensl
JUYHOCTHBIX W | JUId 41-60
METaINpPeAMETHBIX | JOCTHXKEHUS
pe3yabTaTOB JTUYHOCTHBIX U
oOyueHus MeTarpeaMeTH
cpencTBamMu BIX
MPENOo/1aBaEMBbIX pe3yIbTaTOB
y4eOHBIX oOyueHus
MPEMETOB cpencTBamMu

npenoaaBacm




BIX  y4eOHBIX

IPEIMETOB
MPOJABUHYT UYetkoe
bIN A  YBEPEHHOE
3HaHUE
¢dbopmupoBaHu
o
pa3BUBAIOIICH
oOpazoBareb
HOU cpenbl
s
TOCTHOKEHHSI 81 - 100
JMYHOCTHBIX U
MeTarnpeIMeTH
BIX
pe3yJIbTaTOB
oOyueHus
CpeAcTBaMu
IIPEro/IaBaeM
BIX  Y4EOHBIX
MIPEeIMETOB
IIOPOrOBBIN | YMeHHE Henomnnoe
Onepauyonn HCII0JIb30BaTh yMEHHUE
bIi OCHOBBI UCIIONIB30BATh
¢dbopmupoBaHus OCHOBBI
pa3BUBarOIIEH (dbopMupoBaHH
oOpasoBarenbHON | 5
cpenbl JUIsl | pa3BUBArOLIEH
JOCTUKEHUS oOpa3oBareib
JUYHOCTHBIX M | HOM cpenbl
METalpeaIMETHbIX | JUis
pe3ysabTaToB JTOCTHKEHHUS 41-60
o0yueHHus JMYHOCTHBIX U
CpeacTBaMu MeTanpeIMeTH
MIPETIoIaBaeMbIX BIX
y4eOHBIX pe3yabTaTOB
MpEIMETOB oOy4eHus
CpeAcTBaMu
MIPEero/IaBaeM

BIX  Y4eOHBIX
IPeIMETOB




MPOJIBUHYT
BIH

Oco3HaHHOE
YMEHHUE
UCIIOJIb30BaTh
OCHOBBI
¢dbopmupoBaHu
s
pa3BHUBAKOIICH
oOpa3zoBareinb
HOU cpenbl
ISt
TOCTHOKEHHUSI
JMYHOCTHBIX U
MeTanpeIMETH
BIX
pe3yIbTaToB
oOyueHus
cpeacTBaMu
MPEeIoIaBacM
BIX  Y4EOHBIX
PEIMETOB

81 —-100

HesitenbHOCT
HBIN

MMOPOTOBBIN

Bianenns
CIOCOOHOCTSIMU
¢dbopmHupoBaTh
Pa3BUBAIOILYIO
00pa3oBaTeNbHYIO
cpeny TSt
JOCTHKCHUS
JUYHOCTHBIX |
MeTanpeMETHBIX
pe3yIbTaToB
o0yueHus
cCpeAcTBaMu
IPErnoIaBaeMbIX
y4eOHBIX
MPEIMETOB

Buanen
us 0a30BbBIMU
HaBbIKAMHU 110
¢dbopmupoBaHU
10
pa3BUBAKOIICH
oOpazoBarenb
HOM cpensl
TUISt
TOCTIKEHUS
JTUYHOCTHBIX U
MeTarnpeIMeTH
BIX
pe3yabTaToB
oOyueHus
cpeacTBaMu
MPEeroIaBacM
BIX  y4eOHBIX
IPEeIMETOB

41-60




MPOJIBUHYT
BIH

Oco3HaHHOE
BJIJICHHC
0a30BBIMU
HaBBIKAMHU 10
¢dbopmupoBaHu
10
pa3BHUBAKOIICH
oOpa3zoBarenb
HOU cpenbl
ISt
TOCTHOKEHHUSI
JMYHOCTHBIX U
MeTanpeIMETH
BIX
pe3yIbTaToB
oOyueHus
cpeicTBaMu
MPEeIoIaBacM
BIX  Y4EOHBIX
MPEMETOB.

81 —-100

IkaJa oneHUBAHUA KOHCIIEKTOB
Kosncnexkrsl oneruBarorc 1o mkaie ot 0 1o 1 6asuia.
MakcumanbHOE KonmuecTBO 0awioB — 14 (14 koHcrmekToB 1o 1 6amry)

IToka3aTean Baaa
BrimosaeHo 1 Oamn
He BrimonHeHO 0 oautoB

IIIkana ouneHUBaHHUA TecTa
Hamnwncanne tecra orneHunBaercda mo mkaine or 1 go 34 OamroB. OcBoeHHE KOMIIETEHIINHA

3aBUCUT OT pE3yJIbTaTa HAITMCAHUS TCCTA:

Kpurepuu onennBanus

bamel

KOMIETEHIIMM  CYHUTAIOTCI OCBOCHHbIMH  Ha | 23-34 6amnoB (80-100% mpaBUIBHBIX OTBETOB)
BBICOKOM ypPOBHE (OIICHKA OTJIMYHO)

KOMIETEHIIMM CYHUTAIOTCS OCBOCHHBIMH Ha | 15-19 6amnos (70-75 % mpaBUIBHBIX OTBETOB)

06a30BOM ypOBHE (OIIEHKA XOPOIIIO);

KOMIETEHIIMH CYHUTAIOTCS OCBOCHHBIMH Ha | 7-11 - 6amnoB (50-65 % mpaBUIBHBIX OTBETOB)

YIIOBJICTBOPUTEIEHOM YpOBHE (omenka

YIIOBJIETBOPUTEIHHO);

KOMIIETEHIIMM CYHTAIOTCI HE OCBOeHHBIMHU | 1-3 6amnoB (MeHee 50 % mpaBUIIBHBIX OTBETOB)

(olIeHKa HEYTOBJIETBOPHUTEIHHO).

Ikana ouennBanus pedepara

Kputepuu onienuBanus Bannsl
CroOoaHOe U3noXeHue u BiaaeHne marepuaiom. [lomHoe 26-32
YCBOGHHE CYTH MPOOJIEMBbI, JOCTATOYHO MPABUIHHOE M3II0KEHHUE TEOPUU U METOJOJIOTHUH, SaILIOB

aHaJInu3 (baKTH‘-IeCKOFO MaTcpHrajia 1 YCTKOC U3JI0KCHUC UTOTOBBIX PE3YJIILTATOB, 'PAMOTHOC




MN3JI0KCHUEC TCKCTA.

HocratouHoe ycBoeHue wmarepuana. CyTb mnpoOJemMbl pacKpbiTa, aHAIUTUYECKUE
MaTepuaabl, B OCHOBHOM, IPEACTABICHBI, OMUCAHUE HE COJACPKHUT TPYOBIX OIIHNOOK;
OCHOBHBI€ BBIBOJIbI M3JI0KEHBI M, B OCHOBHOM, OCMBICIICHBI.

11-25
OayIoB

[loBepxHOCTHOE YCBOEGHHME TEOpPETHMUYECKOTo Marepuana. Hemocratounslii — ananus
aHanmu3upyemoro marepuaia. CyTb MpoOJieMbl H3JI0KEHA HEYETKO; B HCIIOJIb30BAaHHH
MOHATUIHOTO anmnapaTta BCTPEYarOTCs] HECYIIECTBEHHbIE OIINOKH;

7-10
OaJUI0B

HeynoBieTBopuTeIbHOE YCBOEHHE TEOPETUYECKOro M (PaKTUYECKOro MaTepHuana IIo
npobiemaM HaydHoro uccienoaHusa. CyTb HpoOJeMbl M BBIBOBI H3JIOKEHBI IUIOXO; B
WCTIOJIb30BAHNY MOHATUWHOTO anmapaTa BCTPEUaroTcs IpyOble OIMOKN; OCHOBHBIE BHIBOIBI
U3JI0KEHBI U OCMBICJIEHBI TUI0XO.

0-6
OayIoB

5.3. TunoBble KOHTPOJIbHbIE 33aJJaHUS WJIM HMHbIE MAaTepHaJibl, He00OXOAUMBbIE IJ OUEHKH
3HAHM, yYMeHHMii, HABBIKOB M (WJIH) ONBITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TANbI

¢GopMupoBaHusi KOMIIETEeHIMI B MIpollecce 0CBOEHUS 00pa30BaTeILHOI MPOrPaMMbl
IIpumepHbIe TEeMBbI A5l KOHCIIEKTUPOBAHUS

OcCHOBHBIE CBOICTBAa METaMaTE€pPHaJIOB.
JvpnekTprudeckue MeTaMaTeprualibl C MArHUTHBIMU CBOMCTBAMHU.
Jluauu nepenaun (JIIT), moqunHsIONIMECS MPaBUILy PABOIl U JIEBOI PyKH.

BricokonMIieianCHas TOBEPXHOCTb.
VYpasnsemble metamaTepuansl i1 111 npritokeHui.
®otoHHbIe KpucTamisl 1 EBG-CTpyKTypHI.

Noook~whPE

IIpumepHbIii TECT

1. Yro Takoe MeTamarepuabl?

a) VIcKkyCCTBEHHO CO3/JaHHBIE MaTepUalIbl C HEOOBIYHBIMHU CBOMCTBAMU
b) EcTecTBeHHBIC MaTepuaibl, 00Iagat0e OCOOBIMH CBOHCTBAMU

¢) CMecu pa3TuvYHBIX MaTEPHAIIOB

2. Kakue ocoOble cBOHCTBAa UMEIOT METaMaTepHabl?
a) OTpunatenbHbIN MOKa3aTeNlb MPETOMIICHHUS CBETa
b) Hu3zkast mioTHOCTH

c) Bee Brimenepeuncnensoe

3. Kakue ocHOBHBIE 001aCTH IPUMEHEHHUSI METaMaTepUaioB?
a) TexHOIOruM paccerBaHUsI CBETA

b) PanmnouacToTHas 1 MUKPOBOTHOBAS TEXHHUKA

c¢) Bce BrimenepeuncieHHoe

MeTtamaTepHuasl ¢ IOYTH HYJIEBOH TUAIIEKTPUYECKONH/MarHUTHON MMPOHUIIAEMOCTHIO

4. Kakum 06pa30M METaMaTCpPUaJibl 00ecneunBalOT HETaTUBHBIN ITOKA3aTellb MMPCIOMJICHUA

ceera?
a) Mcronp30BaHne MHOXKECTBA MUKPOCKOITMUECKUX OTBEPCTUI
b) [IpumeHeHNe CTPYKTYPHBIX 3JIEMEHTOB HAHOMACIITaOHOTO pa3Mepa
c) Bce Brimenepeuncnentoe

5. Kakue HOBbIE CBOWCTBA 00€CIIEUNBAIOT KOMITIO3UTHBIE MaTepUabI?
a) Bricokast mpo4HOCTh
b) Mamnsiii Bec




c¢) Bce BolenepeuncieHHoe

6. UTo Takoe KOMIIO3UTHbIE MaTEpHAIIbI?

a) Marepuassl, COCTOSIIIME U3 PA3HOPOIHBIX KOMIOHEHTOB

b) Marepuainsl, Moy4eHHBIE ITyTEM CMEIIUBAHMS PA3IMYHBIX HIIEMEHTOB
¢) Marepuaisl, 061a1ato1e YHUKAIbHBIMU CBOMICTBAMU

7. Kakue TuIbl KOMIIO3UTHBIX MAaTEPHAJIOB CYILIECTBYIOT?
a) CTeKJIomIacTuK

b) Kapb6oHoBOE BOJIOKHO

c¢) Bce BolienepeunciaeHHoe

8. Kakoii KOMIOHEHT 00ecTiedyrBaeT MPOYHOCTh Y KOMIIO3UTHBIX MaTepHaiOB HA OCHOBE
KapOOHOBOTO BOJIOKHA?

a) [lonumepnas marpuna

b) BosiokHa u3 kapOOHOBOTO MaTepuaia

c¢) Bce BolenepeuncieHHoe

9. Kakue npenmylIecTBa npeniaraloT KOMIO3UTHBIE MaTepPHaJIbl Iepe TPATUIIMOHHBIMH
MaTepuagamMu, TAKUMU KaK CTajlb WM ATFOMUHHA?

a) Beicokast mpoYHOCTh IPU MaJIOM Bece

b) OtnuuHas KOppO3UOHHASI CTOMKOCTh

¢) Bo3amoxHocTh riOKOi OopMBI U JU3aliHa

d) Bce BhImenepevrciieHHOE

10. Kakas poap yriaepogHoro BOJIOKHa B KOMIIO3UTHBIX Marepuaax?
a) ObecrieueHne MPOYHOCTH

b) Yayumienue anekTpudeckoi IpoBOAUMOCTH

c¢) Bce BolenepeuncieHHoe

11. Kakoil KOMIIOHEHT NPUAAET KOMIIO3UTHBIM MAaTEpPHAIAM CTEKJIOMIIACTUKOBYIO
CTPYKTYpY?

a) CTEeKIIOBOJIOKHO

b) [TonuacrepHas cmona

c¢) Bce BrimenepeuncieHHoe

12. Kakue cinoxHble GOpMbI MOTYT MOJIy4YaTh KOMIIO3UTHBIE MaTE€pPHUAIIbI?
a) TOHKOCTEHHBIE U U3SILIHBIE 1eTalI

b) Jleranu ¢ BHyTpEHHEH MOJIOCTHIO

c) Bee Brimenepeuncnensoe

13. Kak BiusieT CTpyKTypa KOMIIO3UTHBIX MaTEpUajIoB HAa UX CBOMCTBA?
a) OpueHTanus BOJIOKOH

b) KonudecTBo cioes

c¢) Bce BolenepeuncieHHoe

14. Kakue oTpaciau mpOMBIIIEHHOCTH Han0oJiee aKTUBHO UCTIOIB3YIOT KOMITO3UTHBIE
MaTepuaibl?

a) ABHAlIMOHHAs TPOMBILUIEHHOCTb

b) ABTOMOOMIIbHAS TIPOMBIIIIJIEHHOCTD

c¢) Bce BrimenepeunciaeHHoe



15. KakoBbI BBI30BBI U MEPCIIEKTUBbI Pa3BUTHUSI METAMATEPUATIOB U KOMIIO3UTHBIX
MaTepuayioB?

a) YIydilleHHe TEeXHOJIOTHI MPOU3BOJICTBA

b) Pacimpenne o6ractu mpuMeHEHHS

c¢) Bce BbIIeniepeunciaeHHoe

IIpuMmepHast TemaTHKa pedepaToB

. BBezieHne B MeTamaTepHalsl: orpeeieHue, CBOMCTBA 1 00JacTH IPUMEHEHUS.

. Mcropus pa3BuTHs MeTaMaTepHaIoB: OT MOHATHUSA /10 IPAKTHUECKOTO IPUMEHEHHUS.

. OcHOBHBIE TUIIBI METAMATEPHAIIOB U UX CBOMCTBA.

. Pons MeTamarepuanoB B 001acTH (POTOHUKU U OITHKH.

. Ucrionb30Banue MeTamMaTrepruaioB B pa3paboTKe HEBUAMMOCTH U CKPBITBIX YCTPOMCTB.

. IlpumeHeHne MeTamaTepuanoB B pa3IYHbIX 00IACTAX IEKTPOMArHUTHONH COBMECTUMOCTH.
. MeTtamarepuaiibl 1 pa3BUTHE OECTIPOBOIHON KOMMYHMKAIUHN: TEXHOJIOTUU U NIEPCIIEKTUBBI.

. Meramarepuaibl 1 KOHTPOJIb 3BYKa: OT IIYMOIOJABJIEHUS 10 aKyCTHUECKOT0 MaCKUPOBAHHUS.
9. buomumeTHKa 1 METaMaTepUasIbl: UCIOJIb30BAHUE IPUPOIHBIX IPUHLIUIIOB B TEXHOJIOTUSX.
10. Posib MeTamaTepuaioB B pa3padOTKe yJIbTPauyBCTBUTEIbHBIX CEHCOPOB U JATYUKOB.

11. Ucnosnb3oBaHue MeTaMaTepHalloB B SHEPreTHKE: COJIHEUHbIE OaTaped U TEIIOM30JSLIMOHHBIE
MaTepHallbl.

12. MeTtamarepuaisl B MEIUIMHE: IPUMEHEHUE B 00J1aCTH IUAarHOCTHKH U TePAIiu.

13. DKosjoruyeckue u yCToONYMBbIE ACIEKThI IPOM3BOJICTBA METaMaTEPHUAIOB.

14. HaHOTEXHOJIOTMH ¥ HOBbIE KOMIIO3UTHBIE MaT€pUalIbl: IPEUMYILECTBA U IIPUMEHEHUE.

15. OcHOBHBIE BUIbI KOMIIO3UTHBIX MaT€pHUajIoOB U UX CTPYKTYpa.

16. BiusiHre KOMIIO3UTHBIX MaTepUaJIOB Ha BEC, IPOYHOCTh U THOKOCTh U3/1ETUH.

17. IlpuMeHeHre KOMIIO3UTHBIX MAaTEepUAJIOB B aBUALIUM U KOCMUYECKON MPOMBIIUIEHHOCTH.

18. Komno3uTHble MaTepualibl B MAIIMHOCTPOECHUHU: OT MOTOLIMKJIOB /10 aBTOMOOHUJIEH.

19. Posib KOMIIO3UTHBIX MAaTEpUAlIOB B CTPOUTENBCTBE: CHMJKEHHUE BEca M IIOBBIIICHUE
3Heprodh(PEeKTUBHOCTH.

20. DKOJOrMYECKHE U yCTONYMBBIE ACTIEKTHI IPOU3BOCTBA KOMIIO3UTHBIX MaTEpHaJIOB.

e BN e NV, I O R S

IIpumepHBIEe BOIPOCHI K 3a4eTy

1. YUro Takoe MeTamaTepHaibl 1 HOBbIE KOMITIO3UTHbBIE MaTepUalibl?

2. Kakue ocoOeHHbIE CBOMCTBAa UMEIOT METaMaTepHabl?

3. YTo Takoe OTpULIATENbHBIN [T0KA3aTeNb MPEIOMIIEHHS CBETA U KaK €ro JOCTUTAIOT ¢ TOMOLIBIO
MeTaMaTepuaioB?

4. Kakue MeTobl UCIIOIB3YIOTCS ISl CO3/1aHUsl MeTaMaTepuanoB?

5. Kakue obnactu npuMeHeHUs] METaMaTepUajioB CYIIECTBYIOT?

6. UTo Takoe KOMIIO3UTHBIE MATEPUAIIBI U YEM OHHU OTIMYAIOTCA OT TPAJAULMOHHBIX MAaTEPUATIOB?
7. Kakue cBOMCTBa UMEIOT KOMIIO3UTHbIE MaTE€pPHUAaIIbl, KOTOPBIE JENIAal0T UX MPUBJIEKATEIbHBIMU JUIS
HCIIOJIb30BaHUA?

8. Kakue Tunpl KOMIIO3UTHBIX MaT€PHAJIOB CYHIECTBYIOT U JJIs KAKUX LeJIel OHU UCIIOJIb3YIOTCS?
9. Kakue KOMITIOHEHThI 00pa3yrOT KOMIO3UTHbIE MaTepHaIbl?

10. Kakne TeXHOJIOTHH UCIIONB3YIOTCA ISl CO3AaHUsI KOMITIO3UTHBIX MaTepHaIoB?

11. Kakue npenmMy1iecTBa IpUHOCUT MCIIOIb30BAaHNE KOMIIO3UTHBIX MaTEPUAJIOB B Pa3IMUHBIX
OTpacisAX MPOMBIIUIEHHOCTH?

12. Kakue BbI30BBI M OTPAHUYEHUS CYIIECTBYIOT B 00J1aCTH IPUMEHEHUS] MeTaMaTepuaioB?

13. Kakue BbI30BBI U OTPAHUYEHUS CYIIECTBYIOT B 00JaCTH MPUMEHEHHSI KOMITO3UTHBIX
MaTepuaioB?

14. Kakue HOBbIE TEXHOJIOTUH WK pa3paboTKU CBSA3aHbI C MeTaMaTepuagamMu?

15. Kakue HOBBIE TEXHOJIOTUHU WU pa3pabOTKU CBA3aHBI C KOMIIO3UTHBIMHM MaTepraiaMu?



16. Kakue nepcrneKkTUBBI pa3BUTHSI METaMaTepHaioB B Oyayriem?

17. Kakue nmepcrneKTUBBI Pa3BUTHS KOMITO3UTHBIX MaTepHajIoB B Oyaymiem?

18. Kak KOMITO3UTHBIE MaTepHabl MOT'YT ObITh IPUMEHEHBI B MEAUIIUHE?

19. Kak MeTamaTepuaibl MOTYT ObITh IPUMEHEHBI B QJICKTPOHHUKE U CBS3H?

20. Kakyio poib HTparoT MeTaMaTepHalbl U KOMIIO3UTHBIE MATEPUAIIBI B 00JIACTH YHEPTCTHKU?
21. Kakue ocoboe nmpuMeHEHHE UMEIOT METaMaTepralIbl B 00IaCTH aKTUBHON ONTHKU U (DOTOHHUKHU?
22. Kak meramarepuasbl MOTYT OBITh IPUMEHEHBI B 00J1aCTH 3aIIUTHI OT HJIEKTPOMAarHUTHBIX BOJH?
23. Kak KOMITO3UTHbIE MaTepHabl MOTYT OBbITh UCIOJIb30BAHbI B aBUALIMU U KOCMUYECKOM
IIPOMBIILITIEHHOCTHU?

24. Kakue TeXHOJIOTUH NIPOU3BOJCTBA KOMIIO3UTHBIX MaTepHAIOB CYLECTBYIOT?

25. Kak KOMITO3UTHBIE MaTepHaIbl MOTYT OBITh IPUMEHEHBI B aBTOMOOHMIIECTPOCHUH?

26. Kakyro posb urpatroT Meramarepuaibl 1 KOMIO3UTHBIE MaTepUajbl B CTPOUTENBLHON oTpacian?
27. Kakue 0cOOEHHOCTH Mpolecca MPOru3BOACTBA METaMaTepUaIOB?

28. Kakue ocobeHHOCTH Mpoliecca MPOU3BOACTBa KOMIIO3UTHBIX MaTepraaoB?

29. Kakyo posib UrpatoT HAHOTEXHOJIOTUU B CO3JaHUU METaMaTepUaoB U KOMIIO3UTHBIX
MaTepuayioB?

30. Kak MeTamaTepuabl 1 KOMIIO3UTHbIE MaTEPUAJIbl MOTYT OBITh MCIIOJIB30BaHbI B pOOOTOTEXHUKE
Y aBTOMaTHU3allUU POU3BOACTBA?

31. Kakue oCHOBHbIE OTpPaHUYEHHUS U CII0)KHOCTH CYIIECTBYIOT IIPU IPOEKTUPOBAHUM U
IIPOM3BO/ICTBE METaMaTepHaIoB?

32. Kakue OCHOBHbIE OTPaHUYEHHUS U CII0)KHOCTH CYIIECTBYIOT IIPU IIPOEKTUPOBAHUM U
IIPOM3BO/ICTBE KOMIIO3UTHBIX MaTE€pUaoB?

33. Kakue 7K0JI0rMuecKre aceKThl U IPEUMYILECTBA CBA3aHbI C UCIIOJIb30BAHUEM
MeTaMaTepuanon?

34. Kakue 7K0JIOTHYECKUE acTIeKThl U MPEUMYILECTBA CBSA3AaHbI C UCIIOJIb30BAHUEM KOMIIO3UTHBIX
MaTepuayioB?

35. Kakue MeTo/1bl ¥ TEXHOJIOTMU UCIIBITAHUS U aHAJIM3a IPUMEHSIFOTCS JIJIs1 METaMaTepHuaioB?
36. Kakne MeTO bl M TEXHOJIOTMH UCIIBITAHUS U aHAJIN3a IPUMEHSIOTCS ISl KOMITIO3UTHBIX
MaTepuaioB?

37. Kak MeTamaTepuabsl 1 KOMIIO3UTHBIE MaTEPHUAIIB] BIUAIOT HA 3KOHOMUKY U UHIYCTPHIO?

38. Kakue nHHOBallMOHHBIE UCCIIEIOBAHMSI U IIPOEKTHI CBSI3aHbI C METaMaTepruaiamMu?

39. Kakre "HHOBALIMOHHBIE UCCIIEOBAHMS U TPOEKTHI CBSI3aHbI C KOMIIO3UTHBIMU MaTepuanaMu?
40. Kak MmeramaTepuaibl 1 KOMIIO3UTHBIE MaT€pHalIbl CIOCOOCTBYIOT ITPOrPECCy B HAYKE U
TEXHOJIOTHSIX?

5.4. MeToauyeckue MaTepuaJibl, ONpeaesiioline Mpoueaypbl OlleHHBAHUS 3HAHWA, YMeHMH,
HABBIKOB M (MJM) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YKIIMX IJTanbl (POPMHPOBAHUSA
KOMIIeTeHIIMH.

TpebdoBanus k Tecty

[Ipennaraemple TeCTOBBIE 3aJaHUA TNpPEAHA3HAYEHBl JJI IOBTOPEHUS IPONIEHHOIO
MaTepuasa U 3aKpeluIeHUs] 3HaHWM, IJ1aBHasl LEJIb TECTOB - CHCTEMaTU3UPOBATh 3HAHUS CTYIEHTOB.
Bo Bcex TecTOBBIX 3aJaHUSAX HEOOXOAMMO BBIOpATh MPABUIBHBIA W3 MpPEIaraeMblX OTBETOB,
3aBEpUINTH OIpe/ieJIeHHe MO0 BCTaBUTh HENOCTAIOLIUN TepMUH. TeKylmui KOHTPOJIb 3HAHUM B
BU/JIE TECTUPOBAHHUS, TPOBOJAUTCS B PaMKaX MPaKTUYECKOTO 3aHSITHS.

Hanucanme tecta oneHmBaercsa mo mxaie oT 1 go 34 OamioB. OcBoeHHE KOMIIETEHIINHA
3aBUCHT OT pe3yJIbTaTa HalMCaHUs TECTA.

Pedepar Ha 3agaHHyI0 TEMy
[Tpu moAroToBKe COOOIIEHUSI CTYIEHT JI0JKEH YUYUTHIBATD CIIEyIOIIEe:



1. HeoOxoaumo oueHuTh Bpems, TpeOyemoe [isi ero HamucaHus, oQopmieHHs (Kak
npaBmwio, B ¢opMe Mpe3eHTallK), MOJATOTOBKU K BBICTYIUICHHUIO, MOCIE YEro COCTaBUTh IUIaH
paboThI HAJl COOOIIICHUEM.

2. Jlns HanMcaHus COOOILIEHUS CelyeT cHavaja 1mojo0paTh MaTepuall Mo TeMe COOOIeHus
(ucmonb3yst y4eOHO-METOAMUECKOE U PECYPCHOE 00eCTICUeHNE TUCIIUTIIINHBI ).

4. Ilocne n3ydeHus Marepuala COCTaBJIseTCs MIaH COOOIIEHUs, KOTOPBIH clieyeT 00CyAUTh
C MPEeTIoIaBaTENIeM.

6. Ilo cocraBneHHOMY IIJJaHy HamucaTh TEKCT COOOIIEHHUs, Ccleays OOIENpPUHATON
CTpYKType (BBOJHAS YacTh, IEJIb U 33J]a4l COOOIIEHUS, COJIepKaTeIbHAas YacTh, 3aKIIOUCHHE).

7. Bo BBOJIHO# yacTh cooOIIeHUsT HE00X0AUMO ChHOPMYIUPOBATh COOCTBEHHOE TTOHMMAaHHUE
aKTyaJIbHOCTH BBIOPAHHOM TeMbI, CPOPMYIMPOBATH 1IeNb U 3a/1a4u cooOmeHus. B conepxarenbHOI
4acTU CJIeAYeT M3JIO0KUTh CYIUIHOCTh MPOOJIEMbI, IPUBECTU Pa3Hble TOUKH 3PEHUS, U3JI0KEHHBIE Y
pasHbBIX aBTOpPOB. B 3akimioyeHWH HEOOXOAMMO TOJBECTH MTOTH IO PACCMOTPEHHUIO TEMBI
COO0O01IIeHUSs, TOKa3aTh MEPCHIEKTUBbI PEIICHUS TPOOIIEMBI.

8. [ToAroTOBUTH HILTFOCTPAIMOHHBIN MaTepHall K MPE3CHTAIIHH.

10. [ToaroToBUTHCA K BBICTYIJICHUIO M K OTBETaM Ha BO3MOXHBIE BOIPOCHI B XOJ€
muckyccud. [Ipy mOAroToBKE HEOOXOIUMO YYMTBIBATH BpeMsi, OTHYHIEHHOEe Ha gokian (5-10
MUHYT).

Texymuii KOHTPOJIb 3HAHWUW B BHUIE COOOIICHUS HA 3aJaHHYI0 TEMY Ha KOJUIOKBUYME,
MIPOBOAMTCS B paMKax MPaKTUYECKOTO 3aHSTHSL.

TpeOoBaHus M0 HANIMCAHUIO KOHCIIEKTA
Koncmekt — 310 KpaTkas muchbMeHHas (PUKCAIUs OCHOBHBIX (DAKTUYECKUX TaHHBIX, HIIEH,
INOHATUM M ONPENCIICHUH, YCTHO H3JIaraéMbIX IIPENOJABaTeIeM WM IPEACTABICHHBIX B
JUTEPATYpPHOM HMCTOYHUKE. TakoW BHJl aHAIUTHYECKOW 0OpabdOTKM MaTepuana JOJHKEH OTpa)kaThb
JIOTMYECKYI0 CBf3b 4YacTeil MpOCIyIlIaHHOW WM MNpoYUTaHHOW uHpopmauuu. PesynbraT
KOHCIIEKTUPOBAaHUSI — XOpOLIO CTPYKTYpHpPOBAaHHAs 3allUCh, IO3BOJISIONIAs oOydarolmemycs ¢
TE€YEeHUEM BpEMEHHU 0€3 Tpy/a U B MOJIHOM 00beMe BOCCTAHOBUTH B MAMSTH HY)KHbIE CBE/ICHUS.

TpeGoBanus k 3auery
IIpoMexyTouHas arrecTanus M0 AUCLHUIIIMHE, ONpPEIEISIIONIas CTENEHb YCBOSHUS 3HAHUM,

YMEHUI M HaBBIKOB CTYAEHTOB M XapakTepu3yloullas d3Tamnbl (OPMUPOBAHHUS KOMIETEHLUI IO
y4eOHOMY MaTepuaty AUCLUILINHBI, TIPOBOANUTCS B BUJIE 3aUeTa.
TpeboBanus k 3audery: 3ayeT No AuUcHUIUIMHE «MeTamarepuanbl U HOBbIE KOMIIO3UTHBIE

MaTepHuabl» MpoBoaAuTcs B KoHIe 10 cemectpa. Ha 3adere anst meMoHCTparun cOpMUPOBAHHBIX
3HaHI/II\/'I, YMeHHﬁ, HABBIKOB 1 KOMHGTGHHI/If/'I CTYACHT OJOJIDKCH OTBCTHUTH HA JiBa BOIIPOCA, CBA3aHHBIX
C U3y4aeMBbIMHU B TEUYCHHE CEMECTPa TEMaMHU.

Beibop ¢opMbl M TOpSAOK NPOBEACHMS] 3adyeTa OCYLIECTBISETCS Kadeapoill OCHOB
IIPOM3BOJICTBA U MamnHoOBeAeHHs. OlleHKa 3HaHUM CTy/IeHTa B MPOLECcCe 3a4eTa OCYILECTBIISAETCS
UCXO/S U3 CIEAYIONIUX KPUTEPUEB:

a) yMeHue CcQOpPMYIMpPOBATh ONpENENCHUsT TOHATHH, JaHHBIX B BONpOCE, C
UCTOJIb30BAHUEM CIIEIIMATbHON TEPMUHOJIOTUH, [TOKAa3aTh CBA3M MEX/y IOHATUSIMH;

0) crmOCcOOHOCTh N1aTh Pa3BEPHYTHIM OTBET HA IMOCTABICHHBIH BOIMPOC C COOJIIOJICHHEM
JIOTUKH H3JIOKCHHA MaTcpualia, MpOoaHAJIU3UPOBATh U COIMMOCTABUTH PA3JIMYHBIC TOUKHU 3PCHUSA Ha
MOCTaBJICHHYIO TTPOOIEMY;

B) YMEHHE apryMEeHTUpOBaThb COOCTBEHHYIO TOYKY 3pEHHUS, WIIIOCTPUPOBATH
BBICKa3bIBa€MbI€ CYXKJICHUS U YMO3AKIIOUEHUS MPAKTHUECKUMH NIPUMEpPaMU Ha KOMIIBIOTEpE;

IIpu oueHke CTyjAeHTa Ha 3ayeTe MpenojaBaTelb PYKOBOJCTBYETCS CIEIYIONUMHU

KPpUTCPUAMMU




[MIxaja oneHUBAHNA 3a49€TAa

Baniabl

Kpurtepusi ouennBanus

20-15

IIPH MTOJTHBIX, HCYEPIBIBAIOIINX, APTYMECHTHPOBAHHBIX OTBETAaX HAa BCE OCHOBHBIC U
JOITOJIHUTCIIbHBIC 3a4YCTHBLIC BOHpOCBI, OTJIMYAOIINXCS HOFH‘ICCKOﬁ
MOCJICZI0BATEIBbHOCTBIO U YE€TKOCTBIO B BRIPAKEHUHU MBICIICH 1 000CHOBAHHOCTHIO
BBIBOOB, I[CMOHCTpI/IpyIOH_II/IX 3HAHUS UCTOYHUKOB U JII/ITepaTypBI, HOHSITI/IﬁHOFO
amraparta ¥ yMEHUE HMH I10JIb30BaThCs TP OTBETE, a TaK JK€ MPABHUIBHOTO U
MOCIIEI0BATEIHHOTO BBITIOTHEHUS: TIPAKTUYECKOTO 3a/I1aHUS, TEXHUYECKOTO PUCYHKA
Y YMEHHS €ro YUTaTh, MOCIICIOBATSIbHOCTH 00PA0OTKH 1 COOJTFOICHHUS TTPABHII
TEXHUKHU 0€30I1aCHOCTH.

14-8

IIpH IIOJIHBIX, HCUHEPIIBIBAOINX, apPI'YMCHTHPOBAHHBIX OTBETAX HAa BCE OCHOBHBIC U
AOHNOJHHUTCIBHBIC 3a4YCTHBIC BOIIPOCHI, OTJINYAOINXC JIOTHYECKOM
MMOCJICAOBATCIIbHOCTBIO H YCTKOCTBIO B BBIPAKCHU U MBICJIEH 1 00OCHOBAHHOCTEIO
BBIBOJOB, ICMOHCTPUPYIOIINX 3HAHHUA UCTOYHHUKOB U JIMTCPATYPHI, MMOHSITUMHOTO
arrapara 1 YMCHUC UMHU ITOJIb30BATLC IIPU OTBETC, 4 TaK K€ IPABUJIIBHOI'O U
MOCJICA0BATCIIbHOTO BBIMMOJIHCHUSA: HPAKTUICCKOTO 3adaHsd, TCXHUYCCKOTI'O pUCYHKaA
U YMCHUA €TI0 YUTATh, IIOCIICAOBATCIIbHOCTU 06pa6OTKI/I u C06J'II-OI[6HI/I$I IIpaBUJI
TEXHUKU 0€30I1aCHOCTH.

7-4

IIpH HCTIOJHBIX, OTBETAX Ha BCC OCHOBHBLIC U JOIIOJIHUTCIBbHBIC 3a4CTHBIC BOIIPOCHI,
JIEMOHCTPHUPYIOIIUX 3HAHUS HCTOYHHKOB U JINTEPATYPhI, MOHATUIHOTO arapara u
YMCHHUEC UMHU I10JIb30BATHCA NP OTBETEC, a4 TAK KC IIPAaBUJIbHOT'O U
MOCJICIOBATEIBHOTO BBITIOJHCHUS: TIPAKTUYECKOTO 3aJIaHHsI, TCXHUYECKOTO PUCYHKA
Y YMEHUS €r0 YUTaTh, MOCIEA0BATEIbHOCTH 00paOOTKH M COOJIIOICHUS TTPaBUII
TEXHUKU OE30MaCHOCTH.

0-3

€CJIM He BCE NMPAKTUYECKUE 3aJaHMsI BHIITOJHEHBI U 3aLUIIEHBI C TOJIOKUTEIbHON
OLIEHKOI1; CTYZeHT cy1ab0 pa30upaeTcs B CyTH TEXHOJIOIMUYECKOIO IPOIIECCOB, HE
MMeEEeT MPOYHBIX 3HaHUH M0 TEXHOJIOTHSIM; Ha TOCTAaBJIEHHbIE BOIPOCHI OTBEYAET
HENpPaBUIBbHO, JOMYCKAET IpyOble OMNOKH.

CooTHomenue B padoT M KOJIHYECTBA 0AJUI0B B paMKax NPOLeAYPbl OLlCHUBAHHUS

Bup padorsl KOJIMYECTBO 0AJIJIOB
Koncnekr 1o 14 damnoBs
Tect 110 34 damoB
Pedepat 10 32 Gansos
3ayer 10 20 damoB

HTorosas mkaja OLlCHUBAHUA 11O AMCHHUIIJIMHE

HpI/I BBICTABIICHUH UTOTOBOM OLCHKHU NPCOAABATCIICM YUUTBIBACTCA paGOTa CTyACHTA B
TCUYCHHUEC BCEIro CpoOKa OCBOCHUSA JUCHUIINIMHBI, 4 TAKXKC 6am151, IMOJIYYCHHBIC Ha HpOMG)KyTO‘IHOﬁ

aTTeCcTalluu.
[Mudposoe | Bripaxkenune | CrnoBecHOE BbIpaXeHUE Onucanue OIleHKH B TPeOOBAaHUAX K YPOBHIO
BbIpakeHHe | B Oamax 1 00beMy KOMIETEHIIUH
bPC
5 81-100 3a4TEHO OcBOeH NMPOBUHYTHIN YPOBEHB BCEX
cocraisomux kommerennuii: CITK-4, ITK-3




4 61-80 3a4TEHO OcBOeH MOBBILICHHBIH YPOBEHb BCEX
cocrasisromux kommnereHmi: CITK-4, ITK-3

3 41-60 3a4TEHO OcBoeH 0a30BBIi YPOBEHB BCEX
cocrasisgromux komnerenmi: CITK-4, ITK-3
2 1o 40 HE 3a4TEHO He ocBoen 6a30BbIil ypOBEHb BCex

cocrabistomux kommerennuii: CIIK-4, TTIK-3

6. YA EBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHHUIIJIMHbI
6.1. OcHoBHas IUTEpaTypa

1. Kysnenos, B. I'. HoBble KOHCTpYKIIMOHHBIE MaTepuaisl : yuebnoe mocodue / B. I'.
Kysnenos, I'. I'. AmunoBa. — Ka3zans : Kazanckuii HalfuoHaIbHbBINA UCCIIEIOBATEIIbCKUI
TEXHOJIOTHUECKUi yHuBepcuret, 2020. — 472 ¢c. — ISBN 978-5-7882-2812-9. — Tekcr :
anexTponHsii // LludpoBoit obpazoBarenbhbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/109616.html

2. CenuBanoB, B. ®. HoBble KOHCTPYKIIMOHHBIE MaTepHalbl B MAIIMHOCTPOSHUH : yueOHOe
nocobue / B. ®. CenuanoB, B. B. OxepenbeB, B. A. IOpseBa. — Boponex :
Boponexckuit rocynapcTBeHHbIH TexHuueckuil yauepcuret, 9bC ACB, 2023. — 103 c.
— ISBN 978-5-7731-1090-3. — Tekcr : anexrponnsiii // LludpoBoit oOpazoBaTenbHBII
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/131021.html

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. EnmzapoB, A. A. MHUKPOBOJHOBbIE YacTOTHO-CEJIEKTHUBHBIE YCTPOWMCTBA Ha
PE30HAHCHBIX  OTpE3KaxX  AJIEKTPOJAMHAMUYECKHX  3aMEUISIIOIIMX CHCTEM U
CTpyKTypax ¢ Meramatepuanamu / A. A. Enuzapos, A. C. Kyxapenko. — 2-e u3g. —
Mocksa : U3narensckuii 1oM Breiciieii mikomsl sxonomuku, 2020. — 328 ¢. — ISBN
978-5-7598-1407-8. — Tekct : snekrponHbii // IludpoBoit oOpa3zoBaTeIbHBII
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124668.html

2. TeoprmeB, C. B. Mertoapl pacdy€ra CXaTbIX JKEIE300€TOHHBIX JJIEMEHTOB,
YCUJIEHHBIX KOMIIO3UTHBIMU MaTepuanamu : yuebnoe nocodue / C. B. ['eoprues, Jl.
P. Maugnsn, I1. I1. ITonbckoit. — PoctoB-Ha-ony : Jouckout I'TY, 2021. — 59 ¢. —
ISBN 978-5-7890-1946-7. — TekcT : »neKTpoHHBIH // JlaHb : 3JIE€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/237884

6.3. Pecypchl nH(pOpMAIIMOHHO-TeJIEKOMMYHUKAIIMOHHOH ceTn « AHTepHET»

http://mon.gov.ru - MunuctepcTBo 00pa3oBanus u Hayku Pd;

http://www.fasi.gov.ru - deaepaibHOE areHTCTBO 10 HAyKe ¥ 00pa30BaHUIO;

http://www.edu.ru - ®enepanbhsiii mopran «Poccuiickoe 00pa3oBaHue»;

http://www.garant.ru - uapopmanroHHO-TIPaBoBO#t moptai «I apaHT»

http://www.school.edu.ru - Poccuiickuii 001ieo0pa3oBaTenbHbIi HOpTA;

http://www.openet.edu.ru - Poccuiickuii mopTaia OTKPBITOrO 00pa30BaHMS;

http://www.ict.edu.ru - mopran mo WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIM TEXHOJIOTHSM B

o0pa3zoBaHuH;

http://pedagogic.ru - negarorunueckas OuOIMOTEKA;

9. http://www.pedpro.ru - sxypuan «Ilegaroruka;

10. http://www.informika.ru/about/informatization_pub/about/276 - HAy4YHO-METOUYECKUI
xypHan «udopmarnzaiyst 00pa3oBaHUS U HAYKHY;

11. http://www.hetoday.org - sxypran «Briciiee 0Opa3oBaHUE CErOIHS.

12. http://www.znanie.org/ - O6miectBo «3Hanue» Poccuu

13. http://www.gpntb.ru - F'ocynapcTBeHHas myOIMYHAsS HAyYHO-TEXHUYECKast OMOInOTeKa.

14. http//www.rsl.ru - Poccuiickast HalfnoHaIbHAs ONOIHOTEKA.

15. http//www.gpntb.ru - [TyGnu4nas snekrpoHHas OuOIHOTEKA.

16. http://www.znanium.com/ - DeKTpoHHO-OMOIMOTEeYHAsT CHCTEMA

NoogokrwbdPE
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17. http://www.biblioclub.ru/ - Yausepcurerckas 6ubanoreka OHIald
18. http://www.elibrary.ru — Hayunas snektpoHHas Oubimoreka

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JTUCHUIIJINHBI

1. MGTOI[I/I‘-ICCKI/IG PEKOMCHAA WU 110 IOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MGTOI[I/IHCCKI/IG PEKOMCHAA MU 110 OpraHu3anunu CaMOCTOSTEIbLHOMI paGOTbI IO JUCHUILJIIMHAaM.

8. NHO®OPMAIIMOHHBIE TEXHOJIOI'MHA JJISA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOUHECCA 110 JUCHUIIJIMHE

JIMIeH3HOHHOE MPOrPaAMMHOe o0ecrneveHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuoHHbie cipaBoOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

IIpodeccuonanbublie 6a3bl JAHHBIX

fgosvo.ru — IMopran ®enepanbHBIX TOCYIAPCTBCHHBIX 00Pa30BaTEIILHBIX CTAH/IAPTOB BBICIIIECIO
o0Opa3oBaHus

pravo.gov.ru - OdunuanbHeli HHTEPHET-IOPTAJ IPABOBOM WHGMOpMAIUU

www.edu.ru — ®enepanbHblii mopran Poccuiickoe o0pa3oBaHue

CBo000o1HO pacmpocTpaHsieMoe NPOrpaMMHoOe o0ecnedeHHe, B TOM 4HCJI€e OTe4eCTBEHHOIO
MPOM3BO/CTBA

OMC IIneep (1t BOCIIpOU3BEACHUS DIEKTPOHHBIX YueOHbIX Moyreil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

MarepuanbHO-TeXHUYECKOE 0OecrieueHre JUCITUTUTMHBI BKITIOYAET B CeOsI:

- y4eOHbIe ayJUTOPHH JAJsl IPOBEACHUS yUEOHBIX 3aHSATHI, OCHAIIEHHbIE 000PYIOBaHHEM U
TEXHUYECKUMH CPEACTBAMU OOyUYCHHUS: y4eOHOM MeOenblo, TOCKOH, JIeMOHCTPAIIMOHHBIM
000pyIOBaHUEM, IEPCOHATEHBIMHA KOMITBIOTEPAMHU, IPOSKTOPOM;

- IIOMEIIEHUS JIJISl CAMOCTOATENbHON PabOThI, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOMU €
BO3MOXXHOCTBIO TTOJIKIIFOUEHUEM K ceTu «IHTepHeT» U o0ecrieueHrneM JI0CTyIa K AIeKTPOHHOU
nH(popMalOHHO-00pa30BaTeNbHOM cpejie.
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