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1.1. lean u 3a0a9u AU CHUIIINHBI

Heap AMCHUMNJIMHBI: TIPHOOpPETEHUE CTYJICHTAMH KOMIICTCHIIMH, YpPOBEHb KOTOPOHM TIO3BOJISET
MPaKTHYECKH WCIIOJIb30BaTh 3HAHUS METaMaTepHaJOB W HOBBIX KOMITIO3UTHBIX MaTEpUajoOB B
npodeccuoHaAIbHOH (TIPOU3BOJICTBEHHON U HAYYHOM) IEATeTbHOCTH

3agaun AUCHUNJIMHBI:
1. HM3yueHue NOHATUITHOIO anmnapara JUCHUILIMHBI MeTaMaTepUalibl H HOBbIC KOMITO3UTHBIC
MaTepHUaIbl
2. VI3yueHue OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUN JUCIUILTUHBI METaMaTepuaibl U HOBbIE
KOMITO3UTHBIE MaTE€pPUaIbI
3. IlpuoOpeTeHrie HaBBIKOB IPUMEHEHUSI TEOPETUUECKUX 3HAHUH TUCIUTUIUHBI
MeTaMaTepuasbl U HOBbIE KOMIIO3UTHBIE MaTEPHUAJIbI IJIsl PEIICHUS MPAKTUYECKUX 3a/1a4

1.2. [Inanupyemble pe3yJbTaTbl 00y4eHHS
B pesynbraTe OCBOGHMS MAaHHOW AHUCHUUIUIMHBI Yy oOOy4aroummxcs (GOpMHUPYIOTCS CIEIyIOIINe
KOMIIETEHIIHH :

[1K-3. Cnocoben ¢popMupoBaTh pa3BUBAIOILYI0 00pa30BaTEIbHYIO CpEeAy Ul JTOCTHKEHUS
JUYHOCTHBIX, TPEAMETHBIX M  METANpeIMETHBIX  pe3yJbTaToB  OOyYeHHUs  CpeaCTBaMu
MIPernoaBacMbIX Y4eOHBIX MTPEIMETOB;

CIIK-3. CrocoOGeH OpraHu3oBBIBaTH OOPAa30BATEIBHYIO JEATEIHHOCTh OOYYaIOIIUXCS,
HaIpaBJIEHHYIO HA KOHCTPYHUPOBAHKE U MPOTPaMMHUPOBAHUE POOOTOTEXHHUECKUX KOMILIEKTOB

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOH
IMPOT'PAMMBbI

JucuuninHa BXOAUT B 4acTh, GOPMUPYEMYIO YUaCTHUKAMHU 00Pa30BaTEIbHBIX OTHOILICHHIMA
broka 1 «/lucuumninHel (MOAYJIH)» U SABIISETCS JIEKTUBHON AUCHUILIMHOM.

Jnst ocBoeHMs IUCHUILIMHBI «MeTamaTepuaibl W HOBBIE KOMIIO3UTHBIE MAaTepUAIIbI»
CTYJCHTBl UCHONB3YIOT 3HAHUS, YMEHUS U HaBBIKH, cpOpMHpOBaHHBIC B MpOIECCe M3yUEHUS Ha
MpEeABIIYIIUX YPOBHSAX 00pa3oBaHUs CICAYIONIMX AUCHUIUIMH: «MatepuanoBenenue», «OCHOBBI
METPOJIOTHH U TEXHUYECKOE u3MepeHuey, «Uepuenuey, «HxenepHas rpaduxay.

OcBoenue AuCIUIUIMHBI «MeTaMmaTreprasnbl 1 HOBbIE KOMITO3UTHBIE MATEPUAIIBD) MOXKET ObITh
MOJIE3HO JUISI CAaMOCOBEPIIEHCTBOBAHUS B MPO(ECCHOHANBHON AeITeTbHOCTH, BHEIPEHUS HOBBIX
TEXHOJIOTHH B  KYJbTypHO-TIDOCBETHTENICKYIO, HAy4Hyl0 H oOpa3oBareibHylo cdepy,
MOCIEAYIONIEr0 N3YUYeHHs TaKUX AUCHUIUINH, KakK: « COmpOTUBICHHE MaTepHaloBy, «TexHomoruu
00pabOTKH KOHCTPYKIIMOHHBIX MaTepualioB Ha ctankax ¢ UITY», « TexHomoruu 1azepHoit 00paboTku
MarepuanoBy, « TeXHOIOrn4eckoe KOHCTPYHPOBaHUE, TPOSKTUPOBAHUE U MOACIIUPOBAHUEY.

3. OFbEM U COAEPXAHUE JUCHUIIJINHBI
3.1. O0neM TUCHMILIHHDI

IToxazarens 00beMa AMCHUILIHHBI ®opma
o0yueHust
Ounas
OOBeM TUCHHITIMHEI B 3a4€THBIX STUHHUIIAX 3
O0BeM QUCIUIUIAHEI B Yacax 108
KonrtakTnas padora: 42,2
Jlexuun 14
[IpakTuueckue 3aHATHS 28




KoHTakTHBIE Yackl HA MPOMCIKYTOYHYIO aTTCCTAIL[UIO:

0,2

3auer 0,2
CamocrosiTenpHas padbora 58
KonTponb 7.8

®opMa MIPOMEKYTOUHON aTTECTALMU - 3a4ET B 7 CEMECTpeE.

3.2. ConepxaHue JMCUMILIUHBI

HaumeHoBaHue pa3jiesioB( TeM)
AUCHHUIIMHBI ¢ KPATKHM CO/lepP:KaHNeM

KoJ-Bo yacoB

Jlek
100

IIpakTHy
ecKue
3aHATHSA

1. «OcHOBHBIE CBOIiCTBAa MeTaMAaTEPHATOB»

Onpenenenne  MeramaTepuasioB.  KpaTkas  ucTOpUs — pa3BUTHS
MeTaMaTepHaJIoB. OcHOBHBIE CBOIiCTBA MeTaMaTepUaIOB:
OTPHLIATENIbHBIN [TOKa3aTeb NpesioMiIeHus. MeTaMaTepualibl ¢ OTHUM U
JIBYMsI OTPHIIATEILHBIMU TIApaMEeTpaMu |

(single-negative, SNG u double-negative, DNG metamaterial, MTM).
CaoiicTBa

DNG cpen: a) obpatsblii 3akoH CHeminyca, 6) oOpaTHOe paccesiHue B
apdexre UepeHnkoBa, B) mpeojosieHHe MU(PAKIIMOHHOTO TIpejesa, T)
IUIOCKAs! JIMH3a. DKCIIEPUMEHTAIbHOE MOJITBEPXKIECHUE CYIIECTBOBAHHUS
OTpULIATENIbHOM pedpakiun

2.  «/ludyieKkTpHYecKHe  MeTaMaTepHaJbl €  MATHUTHBIMHU
cBOlicTBAMM»

Kax co3nate n3orponHslii MetamaTtepuan? Pe3oHaHCHbBIE TUAIEKTPUUYECKHUE
BKJItoueHus. Pesonanc Mu. MeramaTtepuan Ha penieTke JU3JIEKTPHUECKUX
coep:

SNG u DNG meramatepuansl. Kyouueckue AuaaeKTpuyecKue BKIOYEHHS.
CoderaHue IUAIIEKTPUYECKUX PpPE30HATOPOB M APYTUX KOMIIOHEHTOB
PEryISIPHOU CTPYKTYPBI

3. «/Iunum nepenaum (JIII), nogunHsomuecs: NpaBuiy NpaBoi u
JIEBOM PYKH»

VYpaBHeHus TMHUY niepeaun. JInHuu nepenadu, NoIYMHAOLIMECS IIPABUILY
npasoii pyku (RH) u nesoit pyku (LH). LC-3xBuBanenT RH n LH nunuit
nepeaaym.

Pesonarope! Ha otpe3kax RH u LH JIII. Ycnosus pesonanca. Pe3onanc
HYJIEBOTO




nopsiika. MuoromoioBsie pesonatopsl. CBU-ycTpoiictBa Ha koMOMHALIUU

OTpPE3KOB
RH w LH JII: ¢wibTpsl, IeIATETN/CyMMATOPhl  MOITHOCTH,

dazoBpamaTeny.

4.. «MeTamaTepHuaJbl c MOYTH HYJIEBOH 2 4

AUIJIEKTPUYECKOI/MAarHUTHOM IPOHNIIAEMOCThIO)

D¢ dexTnBHAS MarHUTHAS IPOHULIAEMOCTH PE30HATOPA Ha PACIIETICHHBIX
KOJIbLIEBBIX ~ pe3onaTtopax  (split-ring resonator, SRR). YactoTtHas
3aBHCHUMOCTh A(P(EKTUBHON MarHuTHOW mpoHunmaemoctu. MTM ¢
MarHUTHOM MTPOHUIIAEMOCTBIO,

Onm3Koil K Hyo --near-zero (MNZ). DddextuBHas IHUIIEKTpUISCKas
MPOHUIIAEMOCTh Cpelbl B BHUAE PEIIETKH METAUIMYECKUX MPOBOJIOB.
YacroTHas 3aBUCUMOCTD 3D (HEKTUBHON TUIIEKTPUUECKON MPOHUIIAEMOCTH
peuieTky mpoogos. MTM

C IUDJICKTPHUUYECKOI MPOHHUIIAEMOCTRIO, OJIN3KO# K HyJIIO - -near-zero (ENZ).
['pannuHbIe yCIIOBUS 7S 3JEKTPOMArHUTHOW BOJIHBI HA TpaHMIIE pa3jena:
cBOOOHOE

npocTtpanHcTBO - ENZ vniu MNZ MTM. Vcnous ans peanuzauuu ENZ u
MNZ.

[Ipumenenne ENZ nu MNZ MetamaTtepuaios.

5. «BbicokouMMmeaHCHAsI IOBEPXHOCTH)» 2 6
Kak peann3oBaTh MOBEPXHOCTh C 3aJaHHBIMH JJIEKTPOMArHUTHMH
napamerpamMu? DJEKTPOMArHWTHAsT BOJIHA Ha TPAHUIE C TMOJIHOCTHIO
OTpakaroIlUM MarepuanoM. YacToTHO-u30uparenbHas MOBEPXHOCTh
(Frequency-selective surface,

FSS). IloBepxHOCTh C BBICOKMM 3HaueHHeM corpoTtusienus (High-
impedance surface, HIS). YactoTHas 3aBucumocts ¢asbl ko3 duirenta
otpaxkenus FSS u HIS.

[Tpumenenue HIS B KOHCTpyKIMSX aHTEHH. DKPaHUPOBAHHE AHTEHHHBI.
VYnpasisieMble BRICOKOMMITEAHCHBIE TIOBEPXHOCTH

6. « Ynpasasiemble MmeTamaTepuansl 1 TT'y npunoxkenniny 4 6
TI'm cnektp. Bo3MoxHBIE 007aCTH TPUMEHEHHUSI TEParepiioBOro
U3JIy4YECHHUS.

Meramarepuanbhble cTpykTypsl TI'1 MeTamaTtepuansl Ha ocHoBe SRR.
OOGecnieyenue ympasisieMocTu Teparepiiooro MTM snektpuyeckum,
ONTUYECKUM, MarHUTHBIM BO3JACHCTBUAMHU U KOHTPOJIEM TEMIIEPATYpHI.
IInanapHbIe CTPYKTYpBhl Ha OCHOBE JMDJIECKTPUYECKHX PE30HATOPOB H
PELIETKHU NapalyIeNIbHBIX IPOBOAOB. YpaBieHue napamerpamu MTM 3a
CYET U3MEHEHHUsI TEMIIEPATYPBI NN IPUMEHEHUS

MOMC-aneMeHTOB. YnpaBisemas IUIaHapHasi peLIETKa METAIIMYECKUX
IIJIACTUHOK

B OKUIKOKPHUCTAIUIMYECKOM cpene. Pemerka s1eMeHTOB Meral-
JUJIEKTPUK-METaI

C IIbE302JIEKTPUYECKUM KaHTUIIEBEPOM

Hroro: 14 28

4. YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI
OBYYAIOIIIUXCHA




DopmbI

Tembl 1151 HN3yuaempblie Bonipocsl | Koua- | camocrosar | Meroauuec dopma
CAMOCTOSITEIbH BO eJILHOI Koe OTYETHOCTH
0ro U3y4eHus 4acoB padoThbI o0ecnevyeHun

e

«dmaexkTpuuec | Kak co31aTh 14 PaGora ¢ YuyebHo- Tecr,
KHe H30TPOMHBIH JUTEpaTyp | METOAMYECK | pedepar,
MeTaMaTepuasg | Meramarepuan’? oi, oe KOHCIIEKT
bl ¢ | Pesonancusie WNureprer | obecrnieueHue
MATHUTHBIMH JUAJIEKTPUYECKUE JUCUHUTIIIUHBI
CBOlicCTBAMM» BKJIIOYEHUs. Pe3oHaHc

Mu. Meramarepuan Ha

pelieTke

TURIIEKTPUUECKUX cdep:

SNG u DNG

MeTaMaTepuasbl.

Ky6uueckue

JUAJIEKTPUUECKUE

BiitoueHusi. CoueraHue

JTUAJIEKTPUUECKUX

PE30HATOPOB U JIPYTUX

KOMIIOHEHTOB

PEryJsipHON CTPYKTYpBI
«Bpicokonmnen | Kax peann3oBaTh 14 PaGora ¢ VYuebHo- Tecr,
aHcHasi MOBEPXHOCTh c JUTEpaTyp | METOAMYECK | pedepar,
MOBEPXHOCTH)» 3aJlaHHbIMHA o, oe KOHCIIEKT

SJICKTPOMarHMTHMHU HNurtepuer | obecrieuenue

napameTpamu? IUCIUILIINHEI

DNeKTpOMarHuTHast

BOJIHA Ha TpaHUIE C
MIOJTHOCTBIO
OTpaXKaIOIIUM
MaTepuaioM. YacTtoTHo-
n3buparenpHas
MOBEPXHOCTh
(Frequency-selective
surface,

FSS). TloBepxHocth C
BBICOKUM 3HaYEHHEM
comporuBnenust  (High-
impedance surface, HIS).
YacToTHast 3aBUCUMOCTb
(azbl Koa¢pumeHTa
orpaxenus FSS u HIS.
[Ipumenenue HIS B
KOHCTPYKLHMSX  aHTEHH.
OKpaHUpOBaHUE
AQHTCHHBI. YTIPaBIIsieMbIC
BBICOKOUMITETAHCHBIC
MMOBEPXHOCTH




«YnpasiaseMble
MeTaMaTepHuaJl
bl aaa  TI'o
MPUJI0KEH Ui

TT'u cniektp. Bo3mokHbIe
obnactu MPUMEHEHUS
TEParepLoBoro
W3ITy4EHUS.
MeTtamaTtepuranbHbIe
CTPYKTYPBI Tl
MeTamaTepuabl Ha
OCHOBE SRR.
Ob6ecneuenue
yIpaBIsieMOCTH
TEParepLoBoro
ANEKTPUUYECKUM,
ONTUYECKUM, MAaTHUTHBIM
BO3JIEUCTBUSIMU 51
KOHTPOJIEM
TEeMIEpPaTyphl.
[InanapHele  CTPYKTYpbI
Ha OCHOBE
TUDIIEKTPHUUECKUAX
pE30HATOPOB U PELIETKU
napajuIeIbHbIX
IIPOBOJOB.  YIIpaBiieHUE
napamerpamu  MTM  3a
cyer U3MEHEHUs
TeMIEepaTypsbl WIn
MIPUMEHEHUS
MOMC-31eMeHTOB.
VYnpasnsemas 1iaHapHast
peleTka MeTaTHYeCKUX
MJIACTUHOK

B
KHUJIKOKPUCTAIIIMYECKON
cpene. Pemerka
3JIEMEHTOB MeTal-
JUBIIEKTPUK-METAILI

C  MbE303JIEKTPUUYECKUM
KaHTUJIEBEPOM

MTM

14

Pabota c
JUTEPATYP
oM,
Hutepner

VuebOHo-
METOINYECK
oe
obecnieueHue
JUCIMUIIIINHBI

Tecr,

pedepar,
KOHCIICKT

«DOTOHHBIE
KPUCTALIBI U
EBG-

CTPYKTYPHI »

Beenenne B mpolGiemy
(OTOHHBIX  KPHCTAIJIOB
(®K). Tunel cummerpun
NEPUOANYECKUX
cTpykTyp. OnHOMEpHBIE
(1D) u nBymepHsbie (2D)
cTpykTypsl OK.
bparrosckoe oTpaxxeHue.
30HbI bputrosna.
HucnepcuoHHbIe
XapakTepucTuku 1D

u 2D crpyktyp @K. CBU-
MPUMEHEHUsI (OTOHHBIX
Kpuctamios. [lepexTsl B
OK n

16

Pabota c
JUTEPATYP
oM,
HNutepHer

VYuebHo-
MCETOANYECCK
oe
oOecrieyenue
JIACITUIIINHBI

Tecr,

pedepar,
KOHCIICKT




EBG).

JJIA

OK.

BOJIHOBEYLIHE
CTPYKTYPBI.
DneKTpoHHas
3arperieHHas
(Electronic band gap,
EBG-ctpykTypht
MUKPOBOJIHOBBIX
MPUIIOKEHUH.
JByMepHbI€ JTUH3bI HA

30Ha

Hroro:

58

5.

®OHJI OIEHOYHBIX CPEJICTB JJs TMPOBEJIEHUS TEKYIIEA WU

IPOMEXYTOYHOM ATTECTAIIMH ITO JUCIATIIMHE
5.1. IlepeyeHb KOMIETEHIHI ¢ YKAa3aHUEM 3TANOB MX ()OPMHUPOBAHUS B Ipolecce 0CBOCHUS
00pa3oBaTeILHON MPOrPaMMbI

Kon n HanmeHoBaHue OTtarnbl ®opmbl yueOHOH paboThl 1O GOPMHUPOBAHUIO
KOMIIETEHIIUU (dbopMupoBaHUs KOMIIETEHIIMH B MIPOLIECCE OCBOCHUS
KOMIIETEHIIH 0o0pa3oBaTeNbHON IPOTPAMMBI
I1K-3. Crocoben | Koruutunblii | Pabora Ha yueOHBIX 3aHATHIX
dbopMupoBaTh CamocrosrenbHas padoTta
Pa3BUBAIOIILYIO
00pa3oBaTeNbHYI0  Cpeay
TUTS noctmxkenus | Onepanmonnbii | PaboTta Ha y4eOHBIX 3aHATUAX
JMYHOCTHBIX, IPEIMETHBIX CamocrosrenbHas paboTta
u MeTaIpeIMETHbIX
pe3yJIbTaTOB o0y4eHus
cpeicTBaMu JlesarenbHOCTHBIM | PaboTa Ha y4eOHBIX 3aHATHUSAX
TIPENoIaBaeMbIX  YUeOHBIX CamocrosiTenbHas paboTa
IIPEIMETOB;
KornutuBHbiii | PaboTa Ha y4eOHBIX 3aHATHUAX
CamocrosTenbHas padboTa
CIIK-3. Cmocoben
OpraHU30BBIBATH
00pa3oBaTeNbHyI0
ACATCIBHOCTD Omnepanuonnsiii | Pabora Ha yueOHBIX 3aHATHSX
oOyuaromuxcs, CamocrosTenbHas paboTta
HalpaBJIEHHYIO Ha
KOHCTPYUpPOBaHUE u
IPOrpaMMHUPOBAHNE
POOOTOTEXHUUECKUX
KOMILIEKTOB JlesarenbHOCTHBIM | PaboTa Ha y4eOHBIX 3aHATHSIX

CamocrosTenbHas paboTa




5.2. Onucanune nokasaresjied 1 KpUTEPHEeB OLICHNBAHUSI KOMIIETEeHIIMII HA Pa3IHYHbIX 3TAaNax
ux ¢popMHUpPOBaHUS, ONIMCAHME IIKAJ OLCHUBAHUS

[TK-3. Cniocoben ¢popMHupoBaTh pa3BUBAIOILYI0 00pa30BaTEIbHYIO CPEY M1 JOCTHIKEHUS
JIMYHOCTHBIX, TPCAMCETHLIX U MCTAIIPCIMETHLIX PC3YJIbTATOB OGy‘IeHI/IH cpeacrsamMu
MPEIoJIaBAeMbIX YUEOHBIX MPEIMETOB.

Oranel | YpoBH [Ixana
dbopmu u OIICHUBA
pPOBaHMU | OCBOE HUS
A HUA
KOMIIET | COCTaB Ornucanue
. Kpurepuu onienuBanus Beipaxe
€HUUU | JISIOIL roKasaTeseu
oi HUE B
KOMIIE Oauax
bPC
TEHIU
u
Kornut Cnocoben Hanuuue 3nanuii o hopmax npoBeaeHus
WBHBIN ropor dbopMupoBaTh MPEeIMETHBIX ¥ METAPEIMETHBIX PE3YILTaTOB
.| pa3BuBarOLIyO 00ydeHus CpeAIcTBaMU IPEIO/IaBAEMBIX 41-60
OBbIM 06pazoBaTEIBHYIO yueOHBIX MPEIMETOB
cpeny JUTSL
JIOCTHKEHUS Hanuumne ¢pyHmamMeHTaIbHBIX 3HAHUN O
JUYHOCTHBIX, (hopMax MpOBEICHUS NPEIMETHBIX U
IIpEeaAMETHBIX U | MCTAINIPEAMETHBIX PE3YyJIbTATOB 06yquH;1
HPOHB MeTaHpe[{MeTHBIX CpeaAcTBaMU IPEIIOJaBaC€MbIX y‘Ie6HbIX
UHYTBI PE3YILTATOR NPNIETOR 81 - 100
4 00yueHus
cpencTBamMu
MPENOJAaBAEMBIX
yueOHBIX
MPEIMETOB
Omnepa Crnocoben Bragenue nepBUYHBIMU YMEHUSIMU
IIMOHH dbopmupoBaTh OpraHU3allM{ NPEIMETHBIX U METANPEAMETHBIX
BIN IOpPOr | Pa3BUBAIOIIYIO pe3yabTaTOB O0YUYEHHUS CPEICTBAMHA 41-60
OBBIN 06pa30BaTe_]]BHy10 npenogaBacMbIX y‘le6HBIX npeamMeToOB
cpeny JUISt
JIOCTHKECHUSA
JIMYHOCTHBIX, Bnanenue ymeHussMH ynpaBisiTh U
MIPEAMETHBIX U | OPraHU30BbIBATDH MPEIMETHBIX U
MCTaIIPEAMCETHBIX MCTAIIpEAMETHBIX PE3YyJIbTATOB OGy‘IeHI/Iﬂ
MIPOJB | PE3yIbTATOB CpEeICTBaMHU TIPETIOaBAEMbIX YISOHBIX
MHYTBI | 0Oy4eHHs npeametoB. [IpakTrueckas moaroToBka 81 - 100
u CcpelicTBaMU
MIPENOJABAEMBIX
y4eOHBIX
MIPEAMETOB
Hesaren Criocoben CrocoOHOCTh MPOBEACHUS TUYHOTO MaCTep-
BHOCTH (bopmupoBaTh kiacca. [Ipaktudeckast moaroToBka
It MOpOr | pa3BUBAIOLIYIO 41-60
OBBI | 00pa30BaTEILHYIO

cpeny ISt




IpoAaB
UHYTHI
71

JOCTH>KEHUS
JMYHOCTHBIX,
PEIMETHBIX u
MeTaIpeIMEeTHBIX
pe3yIbTaToB
00yueHus
CpeAcTBaMu
IIPENnoaaBacMbIX
y4eOHBIX
IPEIMETOB

CriocoOHOCTb NMPOBEECHUS JTMYHOTO MacTep-
KJlacca, KOHKypca M TEOpETUYECKOro Typa
omumnuazpl. [IpakTrueckas moAroToBKa

81 -100

CIIK-3. CriocoOeH opraHu30BbIBAaTh 00Pa30BaTEIBHYIO ACSITEILHOCTh 00YJIArOIIUXCS
HAIpPaBJICHHYO HA KOHCTPYMPOBAHKUE M TPOTPAMMHUPOBAHKE POOOTOTEXHUUECKIX KOMILIEKTOB.

Otanel | YpoBH [Ixana
dopmu | u OLICHUBaH
pOBaHU | OCBOE us
s HUS
KOMIIET | COCTaB Onucanue
. Kpurepun onienuBanus Bripaxen
SHIIMU | JISFOII MoKa3aTenei
oi ue B
KOMIIE Oaax
bPC
TEHIIH
u
Kornur Cnocoben ocBauBath | Hanuuue 3HaHUI o
WBHBIN mopor | u UCTIOJIb30BaTh | KOHCTPYHUPOBAHUIO " 41-60
OBBIIl | TeopeTHuecKue IPOrpaMMUPOBAHUIO
3HaHHUA 0Opu paboTe | poOOTOTEXHUUYECKUX KOMILJIEKTOB
o Hanuuue ¢yHaaMeHTanbHBIX 3HAHUN
MPOJIB | KOHCTPYHPOBAHUIO U | 110 KOHCTPYHUPOBAHUIO "
UHYTHI | IPOrPaMMHMPOBAHUIO | MPOrPAMMHPOBAHUIO 81 - 100
i POOOTOTEXHUYECKUX | POOOTOTEXHHYECKUX KOMILIEKTOB
KOMIIJIEKTOB
Omnepa Bnajenue TeEpBUYHBIMEA  YMEHUSIMHU
LIUOHH ChocoGen ocpampaTs | PEIEHHSA 3a/1a4 10 KOHCTPYMPOBAHHIO
BIi fiopor HCIIONB30BaTh | B MPOTPAMMHUPOBAHUIO | 41-60
OBBI MpaKTHYeCKHE POOOTOTEXHUYECKHX KOMILICKTOB.
YMEHHS W HaBBIKK
npu pabore IO | Bnanenue YMEHUSMHU CcO3/1aBaThb
KOHCTPYHPOBAHUIO H | 33;aqy 1m0  KOHCTPYMPOBAHHIO U
TIPOZIB | porpaMMupoBaHuIO IIPOrpaMMUPOBAHUIO
HHXTH POOOTOTEXHUIECKHIX POOOTOTEXHUUECKHX KOMILIEKTOB. 81-100
= KOMILJIEKTOB [IpakTueckast OArOTOBKa
Hesiten Crnocoben CnocoOHOCTh  CcO3/1aBaTh  MPOCTHIE
BHOCTH Hopor OpPraHU30BBIBAThH 3aJjayd [0  KOHCTPYHPOBAHUIO U
Bl R o0pa3oBaTeIbHYIO IPOTPaMMHPOBAHUIO 41-60
JesITeIbHOCTD POOOTOTEXHUYECKHX KOMILJICKTOB.
00yJaromuxcs, [TpakTHYecKast MOIrOTOBKA.




HampaBieHHyl0 ~ Ha | CriocoOHOCTh CO3/1aBaTh KOMILIEKCHbIC
o KOHCTPYMPOBAaHHE U | 33Ja4ydl 10 KOHCTPYUPOBAHUIO U
B
POAB | iy orpaMmupoBarne | mporpammupoBanmio
HUHYTHI 81 - 100
), POOOTOTEXHUYECKUX | POOOTOTEXHHUYECKHX KOMILICKTOB.
it
KOMILICKTOB [IpakTHyeckas OArOTOBKA.

Onucanne mKaJj OleHNBAHUS

IIkaia oneHUBaHUS KOHCIIEKTOB
KoncnekTs! oneanBaroTcs mo mkaie ot 0 1o 1 6amna.
MakcumanbHOE KOJIMYeCTBO 6aiIoB — 6 (6 KOHCIEKTOB 1o 1 6amty)

IToxa3zarTean Bann
Beimosigeno 1 Oamn
He BrimostaeHO 0 OamoB

IlIkana oyenusanua mecmuposanus
Hamucanue tecra omenuBaercs mo mkaiae or 1 mo 32 6amnoB. OcBOeHHE KOMIIETEHIIUNA

3aBUCUT OT pC3YyJibTaTa HAITMCAHUA TCCTA:

KOMIIETCHIIUM  CUMTAIOTCS OCBOCHHBIMU  Ha
BBICOKOM YpPOBHE (OIIEHKA OTJIMYHO)

23-32 6amnoB (80-100% mpaBHIIBHBIX OTBETOB)

KOMITCTCHITMM  CYUTAIOTCSI OCBOCHHBIMH  Ha
0a30BOM ypOBHE (OIICHKA XOPOIIIO);

15-19 6annos (70-75 % npaBUIBHBIX OTBETOB)

(olleHKa HEYIOBIETBOPUTEIHHO).

KOMIIETEHIIUM  CYMTAIOTCSI OCBOEGHHbIMM Ha | /-11 - 6amnoB (50-65 % npaBUIbHBIX OTBETOB)
yJIOBJIETBOPUTEITHLHOM YpOBHE (onenka

YAOBJIETBOPUTENHHO);

KOMIIETEHIIUM  CUYMTAIOTCSI HE OcBOeHHBbIMHU | 1-3 6amnoB (MeHee 50 % npaBUIbHBIX OTBETOB)

IlIkana onennBanns pedepara

Kputepuu onieHnBanus Bamnsl
CBo0OoiHOE HM3NI0KEHUE U BiajeHne Mmarepuanom. [Tonnoe
CBOEHHE CYTH NPOOJIEMEI, IOCTATOYHO MIPABUILHOE U3JI0KEHUE TEOPUU U METOLOIOT U 26-32
b
aHau3 (PaKTUIECKOT0 MaTepuasa U YeTKOE U3JI0KEeHNE UTOTOBBIX PE3yJIbTaTOB, IPAMOTHOE | OayioB
M3JI0’KEHHE TEKCTA.
HocraTouHoe ycBoeHue mMaTepuana. CyTh IpoOJIeMbl pacKpbhITa, aHATUTHUECKHE MaTepUaIbI, 11-95
B OCHOBHOM, IIPEJICTABIICHBI;, OITUCAHHUE HE COJECPIKUT IPYOBIX OMMUOOK; OCHOBHBIE BBIBOIBI SaIIoB
H3JI0KEHBI ¥, B OCHOBHOM, OCMBICJIEHEL.
[ToBepxHOCTHOE YCBOCHHE TEOpETHIECKOro MaTepuana. HemocraTounslil anamm3 7-10
aHaym3upyemMoro Matepuana. CyTh IpoOJIeMbl H3JI0KEHA HEYETKO; B MCITOJIb30BAHUN SaI10B
MOHSITUIHOTO anmapaTa BCTPEYar0TCsl HECYIIeCTBEHHBIE OIIHOKH;




HCYI[OBJIGTBOPI/ITGJIBHOC YCBOCHHUC TCOPCTUUCCKOI'O U (I)aKTI/I‘-IGCKOFO Marcpurajia 1mno

npobjemMaM HaydHOTo ucciaeaoBanus. CyTh poOIeMBbl U BBIBOIBI U3JIOKEHBI TNIOXO; B 0-6

UCTIOJIb30BaHUH MTOHITUIHHOTO armapara BCTPEYaloTCs TpyOble OINOKH; OCHOBHBIE BBIBOBI

0aJUIOB
HU3JI0’KEHBI U OCMBICIIEHBI TUIOXO.

5.3. TunoBble KOHTPOJIbHbIE 33aJJaHUS WJIH HMHbIE MaTepHaJibl, He00XO0AUMBbIE IJIA OUEHKH
3HAHM, yYMeHHil, HABBIKOB M (WJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIUX ITAIbI
¢dopmMupoBaHusi KOMIIETEeHIMIA B MIpollecce 0CBOEHUS 00pa30BaTeIbLHO NPOrPaMMbI

cBera’?

IIpumepHbIe TEMbI TECTUPOBAHHUSA

1. Yto Takoe MmeTamaTepuabl?

a) MckyccTBEHHO CO3/JTaHHBIC MAaTEPUAIIBI C HEOOBIYHBIMU CBOWCTBAMU
b) EcrecTBeHHBIC MaTepualbl, 00J1a1at01ue 0COOBIMU CBOHCTBAMHU

¢) Cmecu pa3iaMyuHbIX MaTEPUAJIOB

2. Kakue ocoOble cBONCTBAa UMEIOT METaMaTepHalIbl?
a) OTpunaTenbHbIN IOKa3aTellb IPEIOMIICHHUS CBETa
b) Hu3zkast mioTHOCTH

c) Bce BrimenepeuncieHnoe

3. Kakue ocHOBHBIE 00;1aCTH IPUMEHEHHS] MeTaMaTepuaIoB?
a) TexHonoruu pacceuBaHus CBeTa

b) PagrodacToTHas 1 MUKPOBOJHOBAsI TEXHUKA

c¢) Bce BolienepeuncieHHoe

4. Kakum o0pa3oM MeTamaTepraibl 00SCIICUNBAOT HETATUBHBIN MTOKA3aTENb MPEIOMIICHUS

a) Mcnonp30BaHNE MHOKECTBA MUKPOCKOTTUYECKHUX OTBEPCTUM
b) [IpumeHeHNe CTPYKTYPHBIX SJIEMEHTOB HAHOMACIITAOHOTO pa3Mepa
c¢) Bce BrimenepeuncieHHoe

5. Kakue HOBBIE CBOICTBA 00€CTIEUNBAIOT KOMITO3UTHBIE MAaTEPHAIIBI?
a) Bricokast mpoYHOCTh

b) Mansiii Bec

c) Bee Brimenepeuncnensoe

6. UTo Takoe KOMIO3UTHBIE MaTePHAIIbI?

a) Matepuaibl, COCTOSIIIHE U3 PA3HOPOIHBIX KOMIIOHEHTOB

b) Marepuansl, molyuyeHHBIEC TyTEM CMEIINBAHUS Pa3IUYHBIX dJIEMEHTOB
¢) Marepuansi, 06sanarone yHuKaJIbHBIMA CBOHCTBAMU

7. Kakue THIIBI KOMITO3UTHBIX MaTEPHUAIOB CYIIECTBYIOT?
a) CTeKJIOIIacTHK

b) Kap6oHoBo€ BOJIOKHO

c) Bce Brimenepeuncnensoe

8. Kakoit KOMIIOHEHT 00ecIIeurBaeT MNPOYHOCTH Y KOMITO3UTHBIX MaTCPpHUAJIOB HA OCHOBC

KapOOHOBOTO BOJIOKHA?

a) [TonumepHas marpuna
b) Bosokna u3 kapO0HOBOTO MaTepuasia




c¢) Bce BolenepeunciaeHHoe

9. Kakue npeumMynieCTBa NpCjiarartoT KOMIIO3UTHBIC MAaTCpUaJIbl IICPCA TPAAUIIUOHHBIMHA

MaTepraliaMu, TAKUMHU KaK CTaJIb WJIM AJIFOMUHUI?

a) Beicokast mpoYHOCTh IPU MaJIOM Bece

b) OTiin4HAasE KOPPO3UOHHASI CTOHKOCTh

c¢) BozamoxHocTh THOKOH (OpPMBI U JHU3aiiHa
d) Bce BhImenepevrcieHHOe

10. Kakas poJib yriaepoiHOro BOJIOKHA B KOMIIO3UTHBIX MaTepuasax?
a) ObecrnieueHue NPOYHOCTH

b) YayuiieHnue a5eKkTpudeckoi mpoBOAUMOCTH

c¢) Bce BolenepeuncieHHoe

11. Kakoit KOMIIOHEHT MPUAET KOMIIO3UTHBIM MaTE€pHallaM CTEKJIOIJIACTUKOBYIO

CTPYKTYpY?

a) CTEeKIJIOBOJIOKHO
b) IomuacrepHas cmoiia
c¢) Bce BolenepeuncieHHoe

12. Kakue cinoxxnbie HOpMBI MOTYT TOTYYaTh KOMIIO3UTHBIE MaTEPHUAIIBI?
a) TOHKOCTEHHBIE U U3SIIHbIE AETaIN

b) Jleranu ¢ BHyTpEHHEH MOJIOCTHIO

c¢) Bee Brimenepeuncinensoe

13. Kak BausieT CTpyKTypa KOMIIO3UTHBIX MaT€pUajIoB Ha UX CBOKCTBA?
a) OpueHTaius BOJIOKOH

b) KonuuectBo cioes

c¢) Bce BolienepeuncieHHoe

14. Kakue oTpaciau mpOMBIIUIEHHOCTH Han0oJiee aKTUBHO UCTIOIB3YIOT KOMIIO3UTHBIE

MaTepuaibl?

a) ABHAIIMOHHAS TPOMBIIICHHOCTb
b) ABTOMOOMIIbHAS TPOMBIIIJIEHHOCTh
c¢) Bce BrImenepeuncieHHoe

15. KakoBBI BEI3OBEI 1 NEPCICKTUBLI pa3BUTUA METAMATCPUATIOB U KOMIIO3UTHBIX

MaTepuasioB?

a) YIIydiieHrne TeXHOJIOTHIA IPOU3BOJICTBA
b) Pacmupenune o6iacTu mpUMeHEeHHs
c¢) Bce BrImenepeuncieHHoe
IIpumepHnas TemaTuka pegeparos:

. BBeienne B Mmetamarepuansl: onpezeneHue, CBOMCTBa U 00JacTH TPUMEHEHUS.

OO\ DN B W

9.

. Uctopus pa3BuTHsa MeTaMaTepuaioB: OT MOHATHS 10 IPAKTUYECKOTO TPUMEHEHUSI.

. OCHOBHBIE TUIIBI METAMATEPHAJIOB U UX CBOMCTBA.

. Pons meTamaTepuanoB B o61acti GOTOHUKHU U ONITHUKH.

. Ucnonp30BaHne MeTaMaTepuaioB B pa3pabOTKe HEBUIUMOCTH M CKPBITBIX YCTPOMCTB.

. [I[puMeHeHre MeTaMaTepuanoB B pa3IMYHBIX 00JACTAX DJIEKTPOMArHUTHOW COBMECTUMOCTH.
. Meramartepuanbl U pa3BUTHE OECIIPOBOAHON KOMMYHUKAIIMH: TEXHOJIOTHH U MIEPCIIEKTUBEI.

. MeTtamaTtepuanbl ¥ KOHTPOJIb 3BYKa: OT IIIyMOIIOJJaBJICHHS JO aKyCTUYECKOTO MACKUPOBAHUA.
buomumeTnka u MmeTamaTepHralibl: UCTIOJIB30BaAHUE MPUPOIHBIX IPUHITUIIOB B TEXHOJIOTHUSX.

10. Posie MmeTamaTepHasoB B pa3paboTKe yJIbTpauyBCTBUTEIIBHBIX CEHCOPOB M JATYHKOB.
11. Hcnonp3oBaHue MeTaMaTepUalioB B HHEPIETHKE: COJIHEUHbIE OaTaper W TEIUIOM3OJSAIMOHHbIE
MaTepHaIbl.



12. MeramaTepuaibl B MEIULMHE: MPUMEHEHHE B 00JIACTH TUArHOCTUKH U TEPaIuu.

13. Dxonoruueckne u yCTOMUMBBIE aCTIEKThl TPOMU3BOJICTBA METAMATEPHUATIOB.

14. HaHOTEXHOJIOTMN ¥ HOBBIE KOMITO3UTHBIE MaTepHAJIbL: IPEUMYIIECTBA U IPUMEHEHHUE.
15. OcHOBHBIE BU/IbI KOMIIO3UTHBIX MAaTEPHUAJIOB U UX CTPYKTYpa.

16. BnusiHre KOMITIO3UTHBIX MaTEPHUAIOB HA BEC, IPOUYHOCTh ¥ THOKOCTD U3IEIIHA.

17. IlpumeHeHre KOMITO3UTHBIX MATEPHAJIOB B ABHALIMU M KOCMUYECKOM MMPOMBIIIJIEHHOCTH.
18. Komno3utHsie MaTepraibl B MAIIMHOCTPOCHUHU: OT MOTOIIMKJIOB JIO aBTOMOOMJIEH.

19. Ponap KOMIIO3UTHBIX MAaTE€pPUAIIOB B CTPOUTEIHCTBE: CHIDKEHHE BECa U TOBBIIICHUE

3HeprodhHEKTUBHOCTH.
20. DKOJIOTMYECKHUE U YCTONUMBBIE ACIIEKThI TPOU3BOICTBA KOMIIO3UTHBIX MaTEPHUAJIOB.

IIpuMepHbIe BONIPOCHI K 3a4eTy:
1. YTo Takoe MeTamMaTepHaibl 1 HOBbIE KOMIIO3UTHBIE MaTEPUAIIbI?
2. Kakue ocoOeHHbIEe CBOMCTBA HMEIOT METaMaTepHAaIbI?
3. Yo Takoe OTpHULATENbHBIN I0Ka3aTelb IPEIOMIICHHS CBETA U KaK €r0 JOCTUraloT C IIOMOILIBIO
MeTamaTepuaaoB?
4. Kakue MeTObl UCTIONB3YOTCA ISl CO3/1aHUs METaMaTepUaioB?
5. Kakue o6iacTu npuMeHeHHsI MeTaMaTepualloB CyIECTBYIOT?
6. UTo Takoe KOMIIO3UTHBIE MATEPUAIIBI U YEM OHU OTJIMYAIOTCS OT TPAJULMOHHBIX MATEPUATIOB?
7. Kakue cBoiicTBa UMEIOT KOMIIO3UTHBIE MaTEPHAIIbl, KOTOPBIE IENAIOT X MPHUBIEKATEIbHBIMU IS
UCIIOJIb30BaHMsA?
8. Kakue Tumsl KOMIO3UTHBIX MaTEPUAIIOB CYIECTBYIOT U AJIS KAKUX LIeJI€H OHU MCIIOIb3YOTCA?
9. Kaxkue KOMIOHEHTBI 00pa3y0T KOMIIO3UTHBIE MaTePUaJIbI?
10. Kakne TeXHOJIOTMU UCTIONB3YOTCS JUIsl CO34aHMsI KOMIIO3UTHBIX MaT€PUAIIOB?
11. Kakue npenMy1necTBa IpUHOCUT UCIIOIb30BAaHNE KOMIIO3UTHBIX MaTEPUAIIOB B Pa3IMUHBIX
OTpacJIAX MPOMBIIUIEHHOCTH?
12. Kakue BbI30BbI U OIpaHMUYEHUS CYLIECTBYIOT B 00JIACTH IPUMEHEHUsI MeTaMaTepuaaoB?
13. Kakue BbI30BbI U OrpaHMYEHHUS CYLIECTBYIOT B 00JIACTH IIPUMEHEHUSI KOMIIO3UTHBIX MaTepUaoB?
14. Kakue HOBbIE TEXHOJIOTUH WIN pa3pabOTKH CBsI3aHbl C METaMaTepuaaMu?
15. Kakue HOBbIE TEXHOJIOTUH WIN pa3pabOTKH CBsI3aHbl C KOMIIO3UTHBIMU MaTepuaiamMu?
16. Kakue nepcreKkTHBbI pa3BUTHS METaMaTepUaIoB B Oyymiem?
17. Kakue nepcrneKTUBbI pa3BUTHs KOMIIO3UTHBIX MaTepHajoB B Oyayiem?
18. Kak KOMIO3UTHbIE MaTepHajIbl MOTYT OBITh IPUMEHEHbI B MEULIUHE?
19. Kak MeTamarepuaibsl MOTYT ObITh IPUMEHEHBI B 3JIEKTPOHUKE U CBSI3U?
20. Kaxyto ponpb urparoT MeramaTepualibl 1 KOMIO3UTHBIE MaTe€pUaIbl B 00JIaCTH SHEPreTUKN?
21. Kakue ocoboe nmpuMeHeHrne UMEIOT MeTaMaTepHaibl B 00JaCTH aKTUBHOM ONTUKU U (POTOHUKH?
22. Kak Meramarepuaibl MOTYT ObITh IPUMEHEHbI B 00JIACTH 3aLUThI OT IEKTPOMArHUTHBIX BOJIH?
23. Kak KOMIIO3UTHBIE MaTE€PUAIIbI MOTYT ObITh HCIIOJIb30BAaHbI B ABUALIMH U KOCMUYECKOI
MPOMBIIIIEHHOCTU ?
24. Kakue TeXHOJIOIMH IPOU3BOACTBA KOMIIO3UTHBIX MATEPUAIIOB CYILECTBYIOT?
25. Kak KOMIO3UTHbIE MaTepHajbl MOTYT OBbITh IPUMEHEHbBI B aBTOMOOUIIECTPOCHUH?
26. Kakyto ponb urparor MeraMaTepualibl 1 KOMIO3UTHBIE MATEPUANIbI B CTPOUTENIBHOM OTpaciaun?
27. Kakue 0coO€HHOCTH Ipoliecca MPOU3BOICTBA METaMaTepHUanoB?
28. Kakne 0cOOEHHOCTH Tpoliecca MPOU3BOICTBA KOMIIO3UTHBIX MaTepUAIOB?
29. Kakyo poib Urpar0T HAHOTEXHOJIOIMH B CO3JAHUN METAMAaTEpUAJIOB U KOMIIO3UTHBIX MATEPHATIOB?
30. Kak MeTamarepuasl 1 KOMIIO3UTHBIE MaT€pPHaJIbl MOTYT OBITh HCIIOJIb30BAHBI B POOOTOTEXHHKE U
aBTOMATH3AINH MMPOU3BOJICTBA?
31. Kakne oCHOBHBIE OTPAHUYEHHS U CII0)KHOCTH CYIIECTBYIOT MPU IPOEKTUPOBAHUY U IPOU3BOJCTBE
MeTaMaTepuaoB?
32. Kakue OCHOBHbIE OTPaHUUEHHS U CJIOKHOCTH CYILIECTBYIOT IIPU NPOEKTUPOBAHUU U IPOU3BOICTBE
KOMIIO3UTHBIX MaTepHajoB?
33. Kakue 3K0J0ruyecKkye acleKThl U MPEeMMYILECTBA CBA3aHbl C UCIOIb30BAHUEM METaMaTEpUaIOB?
34. Kakue 3K0JI0ruyecKre aceKThl ¥ IPEeUMYILECTBa CBA3aHbI C UCIIOJIb30BAHNEM KOMIIO3UTHBIX
MaTepuaioB?
35. Kakue MeTo/ibl ¥ TEXHOJIOTUH UCIIBITAaHUS U aHAIN3a IPUMEHSIOTCS JAJIs MeTaMaTepuanoB?



36. Kakue MeTOo/Ibl M TEXHOJIOTHUH UCTIBITAHUS U aHATIu3a TPUMEHSIOTCA 11 KOMIIO3UTHBIX MaTepuasoB?
37. Kak MeTamaTepualibl 1 KOMIIO3UTHBIE MaT€pHaiIbl BIUSIOT HA 5KOHOMUKY U HHIYCTPHUIO?

38. Kakve nHHOBAIMOHHBIC UCCIIEIOBAHMSI M IPOEKTHI CBSI3aHBI C METamMaTepuaniaMu?

39. Kakue nHHOBAIMOHHBIC UCCIIE0OBAHMSI U IPOCKTHI CBSI3aHBI C KOMITO3UTHBIMHU MaTepuaiaMu?

40. Kak MeTamaTeprabl 1 KOMITIO3UTHBIE MaTEPHAIIBI CIIOCOOCTBYIOT MTPOTPECCY B HAYKE H
TEXHOJIOTHSIX?

5.4. MeToanyeckue MaTepHaJibl, ONpeaesiiolne Npoueaypbl OeHNBAHUS 3HAHWA, YMEHMI,
HABBIKOB M (MJIM) ONBITA [IeATEJNbHOCTH, XAPAKTEPU3YIOIIHUX 3Tanbl (GopMUPOBaAHMS
KOMIIeTeHII M.

TpeOoBaHusl K TECTHPOBAHUIO

[Ipensiaraemble TECTOBBIC 3a/1aHUSI PETHA3HAUEHBI JJI [IOBTOPEHUS IPOUIEHHOTO
Marepuaia 1 3aKperyieHusl 3HaHWM, r1aBHas 1eJIb TECTOB - CUCTEeMAaTU3UPOBAaTh 3HAHUSI CTYCHTOB.
Bo Bcex TecTOBBIX 3a/IaHUSAX HEOOXOAMMO BBIOpATh MPaBUIIBHBIN U3 TIPE/IaracMbIX OTBETOB,
3aBEPIINUTH OINPEACIICHUE TUOO0 BCTABUTh HEAOCTAIOIINK TePMUH. TeKyIUil KOHTPOJIb 3HAHUH B
BUJIE€ TECTUPOBAHMUS, TPOBOJAUTCS B paAMKax MPAKTUYECKOTO 3aHITHUSA.

Hanucanue Tecta onennBaercs 1o mkajie oT 1 10 32 6amio. OcBoeHHe KOMITETEHIIUI
3aBUCHUT OT pe3yJIbTaTa HallMCaHUs TECTa.

Pedepar Ha 3a1aHHYI0 TEeMY

[Tpu noaroToBKE COOOLIEHUS CTYACHT J0JIKEH YUUTHIBATh CIIeIyOILee:

1. HeoOxoaumo o1ieHuTh BpeMs, TpedyeMoe AJisi ero Harucanus, ohopMiIeHHs (KakK IpaBuiio,
B (opMe Ipe3eHTalMM), TOATOTOBKH K BBICTYIJICHHIO, IOCJIE YEro COCTABUTh IUIaH PabOThl Haj
COOOIIICHUEM.

2. Jnst HanMcaHusl COOOLIEHUs ClielyeT CHavaja 1mojo0parh MaTepuai o TeMe cOOOIeHus
(ucmonb3ys yaeOHO-METOMUYECKOE U PECYPCHOE 00eCTICUeHUE TUCIIUTIIINHBI ).

4. ITocne n3ydeHus: Marepuana CoCTaBIsIeTCs IJIaH COOOIIEeHUs], KOTOPBIH cliefyeT 00Cy TUTh
C MPEIO0/IaBaTEIIEM.

6. Ilo cocraBieHHOMY IUIaHy HalmMcaTh TEKCT COOOIIEHNUS, CIeys OOILENPUHATON CTPYKTYype
(BBOZIHAS YacTh, LENb U 33J]a4l COOOIEHNUS, COJIepKaTeNbHAsl YaCTh, 3aKIIOUYEHNUE).

7. Bo BBO/IHOM YacTH cOOOILIEHUS HEOOX0IMMO CPOPMYIUPOBATh COOCTBEHHOE TOHUMAaHHE
aKTyaJIbHOCTH BBIOPAHHOM TeMbI, CPOPMYIUPOBATh LENb U 3a/1a4 cooO1eHus. B conepxarenbHON
YacTH CIIEAYeT U3JIOKUTh CYIIIHOCTh MPOOJIEMbI, IPUBECTU PA3HbIE TOUKH 3PEHUS, U3JI0KEHHBIE Y
pa3HbIX aBTOPOB. B 3akitoueHnn He00X0MMO MOABECTH UTOTH IO PACCMOTPEHHIO TEMBI COOOIIEHMS,
MOKa3aTh MEPCHEKTUBBI PELICHUs TPOOIEMBI.

8. I1oAroTOBUTH MILTIOCTPALIMOHHBIN MaTepHal K Mpe3eHTaLIH.

10. IToaroToBUTHCS K BBICTYIIJICHHUIO M K OTBETaM Ha BO3MOKHBIE BOTIPOCHI B XO/1€ ICKYCCHH.
[Tpu noaroToBKE HEOOXOMMO YUUTHIBATh BpeMsl, OTIyIEHHOE Ha Aokaax (5-10 MunyT).

Texyuuii KOHTPOJIb 3HAHWW B BHUJIE COOOIIEHUS HA 3aJaHHYI0 TEMYy Ha KOJIJIOKBUYME,
IIPOBOJIUTCS B PAMKAX NMPAKTHUECKOTO 3aHATHS.

TpeGoBanus M0 HANMCAHUIO KOHCIIEKTA.

KoHncnekTt — 3To kpaTkas nucbMeHHasi (puKcalysi OCHOBHBIX (DAaKTHUECKUX JTAaHHBIX, UJIEH,
MOHATUN U OIpPEACIICHUM, YCTHO W3JIaracMbIX IIPENOJABaTeIeM WM IPEACTaBICHHBIX B
JUTEPaTypHOM HCTOYHUKE. Takoi BUJ aHAIUTUYECKOW O0OpabOTKM MaTepualia JOJIKEH OTpa)karb
JIOTHYECKYI0O CBSI3b 4YacTell MpOCIyIIaHHOW WM MNpoyuTaHHOW HH(opManuu. PesynbraTt
KOHCIIEKTUPOBAHUSA — XOPOILIO CTPYKTypHUpPOBaHHAsl 3aluCh, MO3BOJIAIOMIAs OOydaromemycs c
TeueHHEeM BpeMeHU 0e3 Tpy/a U B IMOJHOM 00beMe BOCCTAHOBUTH B NMAaMSTH HYKHBIE CBEJICHHS.



TpeGoBanus k 3auerty

[TpoMexxyTodHasi aTTecTalys M0 TUCHUILUIHHE, ONpPEACISoNnas CTeNeHb YCBOCHHS 3HAHUMA,
YMEHUH M HaBBIKOB CTYACHTOB M XapaKTepHsylollas 3Tamnbl (HOPMUPOBAHHMS KOMIIETCHLUH IO
yu4eOHOMY MaTepHaty AUCHUILUIMHBI, IPOBOAUTCS B BUJE 3aUeTa.

OrleHKa 3HAHUWI CTYAEHTa B IPOIECCe 3ayeTa OCYHICCTBISETCS HCXOAS U3 CICIYIOLIHX
KPUTCPHUCB:

a) ymMeHue chopMyIMpOBaTh ONpPEACICHUS MOHITHH, TaHHBIX B BOIPOCE, C HCIOIb30BaHHEM
CIEUATbHON TEPMHHOJIOTHH, T0KA3aTh CBSI3H MKy MOHSATHIMU,;

0) crocoOHOCTh JaTh Pa3BEPHYTHI OTBET HA IMMOCTABJICHHBIH BOMPOC C COOJIIOCHUEM
JIOTUKH M3JI0KEHUs] MaTepualia; MpOaHATU3UPOBATh U COMOCTABUTH PA3JIHUYHbIC TOYKH 3PEHHS Ha
MIOCTABIICHHYIO TPOOIIEMY;

B) yMEHHE apryMEHTHUPOBaTb COOCTBEHHYIO TOYKY 3pCHHS, HJUIIOCTPUPOBATH
BBICKA3bIBACMBIC CYKICHHUA U YMO3AKIHOUYCHUA IMTPAKTUYICCKUMU IIPUMCPAMU Ha KOMIIBIOTECPC,

Ilpu olleHKe CTyJeHTa Ha 3a4yere MPeroJiaBaTeib PYKOBOJCTBYETCS CICIYIOUIMMHU

KPpUTCPUAMMU

IIIxana oneHNBaHUA 3aY€Ta

banabt Kputepusi oneHuBanus

20-15 | mpu MOJNHBIX, HCYEPIBIBAIOIINX, APTYMEHTHPOBAHHBIX OTBETAX HAa BCE OCHOBHBIE U
JIOTIOJIHATENIbHBIE 3a4ETHBIE BOIIPOCHI, OTIINYAIOLINXCS JIOTHYECKON
MOCJIeIOBATEIBHOCTBIO U Y€TKOCTHIO B BEIPQXKEHUH MBICTIEH 1 000CHOBAHHOCTHIO
BBIBOJIOB, IEMOHCTPUPYIOIMX 3HAHKS HCTOUHUKOB U JINTEPATYPHI, IOHATUHHOTO
anmapara 1 yMEHHE UMH I10JIb30BaThCs IIPU OTBETE.

14-8 IIPY TIOJIHBIX, NCYEPIBIBAIOLINX, ADIYMEHTHPOBAHHBIX OTBETAaX Ha BCE OCHOBHBIC U
JIOTIOJIHATENIbHBIE 3a4ETHBIE BOIIPOCHI, OTIINYAOLINXCS JIOTHYECKON
MOCTIeIOBATEIBHOCTHIO U YETKOCTHIO B BEIPAXKEHUH MBICITIEH 1 000CHOBAHHOCTHIO
BBIBOJIOB, IEMOHCTPUPYIOIMX 3HAHUS HCTOUHUKOB U JINTEPATYPHI, IOHATUHHOTO
anmapara ¥ yMEHHE UMH I10JIb30BaThCs IPU OTBETE.

7-4 IIPpH HEIIOJIHBIX, OTBETAX Ha BCC OCHOBHBIC U NOIIOJIHUTCIIBHBIC 3a4CTHBIC BOITPOCHI,
ACMOHCTPHUPYIOIIUX 3HAHUA NCTOYHUKOB U JIUTCPATYPhI, MMOHSATUIHOTO amnmapara u
YMCHHUEC UMHU ITO0JIb30BATHCA ITPHU OTBETC.

0-3 Crynent ciabo pa3bupaercs B CyTH MaTepuaia, HE UMEeT MPOYHbIX 3HAHUH 10
MaTepHaiy; Ha IOCTaBJICHHBIC BOIPOCHI OTBEUAET HEMPABUIILHO, JIOMTyCKACT IPyObIe
OILITOKHU.

Hrorosas mkaJjia OueHMBAHUS MO JUCHUIIINHE
[Ipu BBICTaBIIEHHH UTOTOBOM OILIEHKH IMPEINOAaBaTEIeM YUUTHIBACTCS paboTa CTy/IeHTa B
TE€YEHHE BCETO CPOKA OCBOEHUS TUCIUILUIMHBI, a TaKXKe Oalljibl, MOJYYCHHbIE HA MPOMEXYTOYHON
aTTeCTalUU.

[Mudpposoe | Beipaxkenue | CioBecHOE BbIpaKEHUE Onucanuie OIIeHKU B TPEOOBAHUAX K
BbIpa)XEHHUE | B Oayuax YPOBHIO U 00BbEMY KOMITETEHIIUN
BPC




5 81-100 OTnu4HO (3aYTEHO) OcBoeH NPOJIBUHYTHIN YPOBEHB BCEX
COCTaBJIAIOIMX KoMneTeHiwmi:, [TK-3,
CIIK-3
4 61-80 Xopoio (3a4TeHo) OcCBOEH MOBBIIICHHBIH YPOBEHb BCEX
cocrasitronmx komuereHmia: [1K-3,
CIIK-3
3 41-60 Y 10BIETBOPUTETHLHO OcBoeH 06a30BbIil YPOBEHB BCEX
(3auTeHo) coctaBsronux komnerennui: [1K-3,
CIIK-3
2 10 40 HeynosnerBoputensno | He ocBoeH 06a30BbIil ypOBEHB BeEX
(He 3a4TeHO) cocraBmstonux kommereHwii: [1K-3,
CIIK-3

6. YYHEBHO-METOANYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIJINHBI

ocoarwhE

6.1. OcHoBHas JIMTEpaTypa

1. Kysuenos, B. I'. HoBble KOHCTpYKIIMOHHBIE MaTepUakl : yaeoHoe nmocoodue / B. T

Ky3snenos, I'. I'. AmMunoBa. — Ka3zanp : Kazanckuil HalmoHanbHbIA HCCIEA0BATEIbCKUI
TeXHoJIoTn4Yeckuil yauusepcutet, 2020. — 472 ¢. — ISBN 978-5-7882-2812-9. — Tekcr :
anexkTpoHHbIH // Lludposoit o6pazosarensHbiii pecype [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/109616.html

2. CeJ'II/IBaHOB, B. ®. HoBsle KOHCTPYKIIMOHHBIC MATCpHajibl B MAIIKMHOCTPOCHUH : yqe6Hoe

nocobue / B. ®. CenuBanos, B. B. Oxepennes, B. A. FOpreBa. — Boponex : Boponexckuit
rocyJapcTBeHHbIN TexHuueckuil yuusepcurer, 9bC ACB, 2023. — 103 c. — ISBN 978-5-
7731-1090-3. — Texkcr : anexTponnslii // Lndpooit oOpazosarenbusiii pecypc IPR SMART
: [caiiT]. — URL.: https://www.iprbookshop.ru/131021.html

6.2. lonotHuTEIBHAS IUTEPATYPA

1. EnmzapoB, A. A. MHUKPOBOJHOBbIE YacTOTHO-CEJIEKTHUBHBIE YCTPOWCTBAa Ha
PE30HAHCHBIX OTPE3Kax JIEKTPOJINHAMUYECKUX 3aMEMISIOIINX CUCTEM U CTPYKTYpax
c meramarepuanamu / A. A. Emmzapos, A. C. Kyxapenko. — 2-e n3n. — Mockaa :
Usznarenscknii oM Bricired mkoinsl sxkonomuku, 2020, — 328 ¢. — ISBN 978-5-
7598-1407-8. — Texkcr : anextponHsblit // LHnupposoii odpazoBarensHbIi pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124668.html

2. Teoprues, C. B. MeToap! pacuéra C)KaThIX JKeJIe300€TOHHBIX 3JIEMEHTOB, YCHUIIEHHBIX
KOMIIO3UTHBIMU MaTepuasamu : yuebHoe nocobue / C. B. I'eoprues, /. P. MawsH,
I1. I1. TTonbckoit. — PocroB-na-Zony : Jouckoit I'TY, 2021. — 59 c. — ISBN 978-
5-7890-1946-7. — Texkcr : a1eKkTpoHHbIH // JlaHb : 37€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/237884

6.3. Pecypchl HH()OPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «AHTepHET»
http://mon.gov.ru - MunuctepcTBo 00pa3oBanus u Hayku PD;

http://www.fasi.gov.ru - deaepaibHOE areHTCTBO 1O HAyKe U 00pa30BaHUIO;

http://www.edu.ru - ®exepansusbiii mopran «Poccuiickoe 006pa3oBaHHEY;

http://www.garant.ru - nHpOpMaIIMOHHO-TTPaBOBOI mopTai «I apaHT»
http://www.school.edu.ru - Poccuiickuii 0011e00pa3oBaTeIbHbIH TOPTAI;

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



https://www.iprbookshop.ru/109616.html
https://www.iprbookshop.ru/131021.html
https://www.iprbookshop.ru/124668.html
https://e.lanbook.com/book/237884
http://mon.gov.ru/
http://www.fasi.gov.ru/
http://www.edu.ru/
http://www.garant.ru/
http://www.school.edu.ru/
http://www.openet.edu.ru/

7. http://www.ict.edu.ru - moptan no MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIM TEXHOJIOTHUSM B
o0pa3zoBaHuH;

8. http://pedagogic.ru - megaroruueckas OUOIMOTEKA;

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

10. http://www.informika.ru/about/informatization_pub/about/276 - HAYYHO-METOUYECKUI
xypHan «MHpopMaTH3ais 00pa3oBaHUs U HAYKHY;

11. http://www.hetoday.org - sxypHan «Briciiee 00pa3oBaHUE CErOIHS.

12. http://www.znanie.org/ - O6mectBo «3HaHue» Poccun

13. http://www.gpntb.ru - l'ocynapcTBeHHas myOnnYHAs HAyYHO-TEXHUYECKast OMOIMOTEeKA.

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

15. http//www.gpntb.ru - IlyGnu4nas 31ekTpoHHast OMOIHOTEKA.

16. http://www.znanium.com/ - D1eKTpOHHO-OMOINOTEYHAs CHCTEMA

17. http://www.biblioclub.ru/ - Yausepcurerckas 6ubianoTeka OHIalH

18. http://www.elibrary.ru — Hay4nast ssiekTpoHHas OHOIHoTEKa

7. METOIUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JTUCHHUIIJINHBI

1.MeTonuueckue PEKOMEHAAIMU [0  OPraHW3alldd U BBIIOJHEHHIO CAMOCTOSTEIBHOM
paboTHI CTyIEHTOB

8. THO®OPMAIIMOHHBIE TEXHOJIOT'UM IS OCYHIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLUECCA IO JUCIUIIJIMHE
JII/IIICHZ%I/IOHHOC InmporpaMmmMHoe¢ odecmeueHue:

Microsoft Windows
MicrosoftOffice
KasperskyEndpointSecurity

NudopmannoHHbie CIPABOYHbIE CHCTEMBbI:
Cuctema TAPAHT
Cucrema «Koncynbrant [lmroc»

IIpogeccnonanbubie 0a3bI JAHHBIX:

fgosvo.ru — IMopran denepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB
BBICIIIEr0 00pa3oBaHUs

pravo.gov.ru - OduimanbHbIi HHTEPHET-IOPTA MPAaBOBOW MHQOpMaLIUU
www.edu.ru — denepanbublil nopran Poccuiickoe oOpazoBanue

CBo00oAHO pacnpocTpaHsieMoe MNPOrpaMMHOe o0ecleyeHHe, B TOM  YHCJIe
0Te4eCTBEHHOI 0 MPOM3BO/CTBA:

OMC Ilneep (1 BocripousBeieHHsI DIEKTPOHHBIX YueOHbIX Moayieit),

7-zip,

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVINHBI
MarepuanbHO-TeXHUYECKOE 0OecTieueHre JUCITUTUTMHBI BKITFOYAET B CEOsI:

- y4eOHbIE ayAUTOPUH sl IPOBEJCHUS 3aHATUI JIEKIIMOHHOTO U CEMHHAPCKOT0 THIA, KypCOBOTO
MIPOEKTUPOBAaHUS (BBIMOJIHEHUS KypCOBBIX paboT), TPYNIOBLIX U UHAUBUIYATbHBIX KOHCYJIbTALIUMI,
TEKYIIEr0 KOHTPOJII M TMPOMEXKYTOYHOH aTTecTallud, YKOMIUIEKTOBAaHHBbIE Y4eOHON MeOelnblo,
JIOCKOH, IEMOHCTPALIMOHHBIM 000pY1I0BaHUEM;

- TIOMEIIEHUS Ui CaMOCTOSITEIbHOH paboThl, YKOMIUIEKTOBAHHBIE Y4eOHOH Mebenblo,
MNEPCOHAIBHBIMU KOMIIBFOTEPAMHU C IMMOAKIOYCHHUEM K CCTU I/IHTepHeT 1 obecreueHueM A0CTyIIa K
3JIEKTPOHHBIM OHMOJIMOTEKaM U B AJIEKTPOHHYIO0 HH(POPMaIIMOHHO-00pa3zoBarebHyto cpeay I'VII;


http://www.ict.edu.ru/
http://pedagogic.ru/
http://www.pedpro.ru/
http://www.informika.ru/about/informatization_pub/about/276
http://www.hetoday.org/
http://www.znanie.org/
http://www.gpntb.ru/
http://www.rsl.ru/
http://www.gpntb.r/
http://www.znanium.com/
http://www.biblioclub.ru/
http://www.elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

- MOMELICHHs JUI XpaHEHHs U MPOQUIAKTUYECKOro OOCIyKMBaHHS y4eOHOro oOOpyJoBaHUS,
YKOMILUTEKTOBaHHBIE MeOEIbIO (IIKa(bl/CTEIIAXKH ), HA0OpaMU AEMOHCTPAIIMOHHOTO 000pYI0BaHUS
1 y4eOHO-HArJISTHBIMU TIOCOOUSIMHU.



