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1 Hean u 3axa4y U3y4eHUs! AUCHHUILIMHBI (MOLYJIsT)

1.1 Ileaab ocBOEHHS JUCHUILIHHBI

[Tomumepsl B 3JIEKTPOHUKE — HWHTETPAaTHBHAs Hay4yHas IUCLUUIUIMHA O pPa3paboTKax,
MIPOU3BOJICTBE, TIPUMEHEHUH U CBOMCTBAX IMOJIMMEPHBIX MATEPHANIOB JJIS M3JCTUN MHUKpPO- H
HAHOAJIEKTPOHUKH.

Lenbto ocBOEHUS AUCUUIUIMHBI «IloaMMeEpHI B SJIEKTPOHUKE» sIBIseTCA (popMUpOBaHUE Y
CTYIEHTOB 3HaHHMH O pa3paboTKaX, MPOM3BOJCTBE, NMPUMEHEHUH M CBONCTBAX MOJMMEPHBIX
MaTepHAaJIOB JUISI U3JIENIMH MUKPO- M HAHODJIEKTPOHUKH.

1.2 3agaun TUCHMIIIMHBI

3amauaMu OCBOCHMSI JUCUMUIUIUHBI «I[0JTMMEpBI B JIEKTPOHUKE) SIBJISIFOTCSI:

— ¢QopMupoBaHHE 3HAHUH 1O OCHOBHBIM TEHACHIUSM PAa3BUTHS TOJIUMEPHBIX
MaTepHUaoB JJIsl MUKPO- M HAHODJEKTPOHUKH B Poccuu u 3a pyoexom;

— ¢QopmupoBaHHe 3HaHUU MO (UBUKO-XUMHYECKUM OCHOBaM TIPOU3BOJICTBA H
MPUMEHEHHUSI IOJTUMEPHBIX MAaTEPUAJIOB ISl MUKPO- U HAHOAJIEKTPOHUKHU;

— QopmupoBaHue 3HAHHWI MO SIEKTPOMATHUTHBIM U (U3UKO-XUMHUYECKUM CBOMCTBAM
OCHOBHBIX MOJIUIMEPHBIX MAaTEpUAJIOB JIsi MUKPO- U HAHOZJIEKTPOHUKY;

— (¢dopMHpOBaHHE YMEHHs pPAClO3HABATh pPA3JIMYHBICE TUIBI W BUABI TOJUMEPHBIX
MaTepuaioB, aHATM3UPOBATH HKCIIEPUMEHTAIbHBIE JaHHBIE MO CBOMCTBAM M XapaKTEPUCTUKAM
MOJMMEPHBIX MATEPUAIIOB JUIsI MUKPO- U HAHOAJIEKTPOHUKH;

— QopmupoBaHUE YMEHHS H3MEPSATh OCHOBHBIC (PU3UKO-XUMUYECKUE XAPAKTEPHUCTHKHU
MOJMMEPHBIX MATEPUAIIOB ISl MUKPO- U HAHOAJIEKTPOHUKH.

B pesynbrare uzydeHus: JUCHUIUIMHBL «[0aMMeEpBbI B 3JIEKTPOHUKE» CTYIEHTHI JTOJKHBI
MOJIy4UTh 0a30BbIC 3HAHUS M MPAKTHYECKHUE HABBIKH, MO3BOJISIIONINE MPUMEHSATH MOJUMEPHI U
IJACTMACChl B 3JIEKTPOHHBIX  YCTPOWCTBAX, YMETh BBINOJHATH 3KCIEPUMEHTAIbHBIC
HCCIIe0BaHUsl OCHOBHBIX CBOMCTB MOJIMMEPOB U IJIACTMACC JIsl SJIEKTPOHHBIX YCTPOMUCTB.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Hucuumnuna «[lonmMepsl B 37EKTPOHUKEY SIBISIETCS COCTABHON YacThIO, OPMUPYEMOIA
y4acCTHMKaMH 00pa3oBaTeNbHBIX OTHOLIEHHH, B yueOHOM 1utane (b1.B./IB) u usydaercs B 5-om
ceMecTpe.

Jucuumnna «lloauMepsl B 2JEKTPOHUKE» Oa3upyercsi Ha 3HAHUM JAUCHUIUIMHBI
YHUBEPCUTETCKOTO Kypca: xXuMuHM. OcBoeHHME AMCUUIIIMHBL «llogumepbl B JIEKTPOHHUKE»
MO3BOJIUT BBIMYCKHUKAM OPUEHTHPOBATHCS B pPa3pabOTKaxX, METPOJOTHMH M NPUMEHEHHH
COBPEMEHHBIX IIOJUMEPHBIX MAaTEPHUAJIOB JUII MHUKPO- HAHOXJIEKTPOHUKH  Pa3IM4HOIO
(YHKIIMOHATFHOTO Ha3HaueHWs. Ha OCHOBe 3TON AUCHUIUIMHBI B JalbHEHUIIEM H3y4aroTCs
yueOHbIe JUCLUILINHBI «Matepuaisl HAHOXJIEKTPOHUKW, «HaHoxomMno3uTHbIE
pasMoNOTIONIAOIIME M PAJUMOIKPAHUPYIOUIME  MaTepuaibl» BO3MOXKHO  IPUMEHEHHE
pe3yabTaTOB OOYUEHUs CTYyIEHTaMHU IIPU MOJrOTOBKE BBIITYCKHBIX KBATHU(HKAIIMOHHBIX PadoT.

1.4 IlepevyeHb NMJIAHMPYEMbIX Pe3yJbTATOB O0y4eHHs] MO AUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI MPOrpaMMBbl

W3yuenne paHHOW y4eOHOW JUCHMIUIMHBI HAmpaBlIeHO Ha (QOpPMHpPOBAHUE Y
oOyuaromuxcs cieayroiiei npodeccruonanbHoi komnereHun: [1K-3.

KOI{ 1 HAUMCHOBAHUC MHAUKATOpA PCBYHBTEITI:I 06yquH$1 IO JUCHHUIIJIIMHE
JOCTHKCHHA KOMIICTCHIINU

IIK-3 TOTOBHOCTHIO AaHAIM3UPOBATH M CHUCTEMAaTHU3UPOBATh pPE3YJAbTaThl HCCIIEAOBaHU,
MPEJCTABISATh MaTEPUANIbI B BUJIC HAYYHBIX OTUETOB, MYOJIUKAIMMA, TPEe3eHTAIHH

UIIK-1.1. Bnanenue HaBbIKaMU 3HaeT: OCHOBHBIC (PU3NKO-XUMHYCCKHE CBOWCTBA
MPOCKTUPOBAHMUSI, CO3TAHUS, U3MEPEHUS MTOJTUMEPOB, HEOOXOIUMBIE JIJIS pacyera u
XapaKTePUCTUK PA3TMYHBIX MTOJUMEPHBIX MTPOSKTUPOBAHUS AJICKTPOHHBIX MPHOOPOB, CXEM U




KOZ{ W HAUMCHOBAHUC MHAUKATOpA
JOCTHKCHHA KOMIICTCHIINU

PCBYHBTEITBI 06yquH$[ IO JUCHHUIIJIIMHE

MaTepuaioB, IPUMCHACMBIX B 3JICKTPOHHBIX YCTPOﬁCTB pas3siInIHOro q)YHKL[I/IOHaHLHOFO

YCTp OlicTBax. Ha3Ha4YCHUA

VMeer: uckath u AHAJIN3UPOBATH HAYYHO-
TCXHUYCCKYIO U CIIPABOYHYTIO I/IH(l)OpMaLII/IIO oo
(l)I/IBI/IKO-XI/IMI/I"ICCKI/IM 1 3KCIUTYyaTallMOHHBIM
XapPaKTCPUCTHKAM PA3JIMYHBIX MOJHUMCPOB

TMOJINMMCPOB.

Brnageer: MeTogaMu aHanM3a HayYHO-TEXHUYECKOM
nHpOPMAITUH 110 PUZNKO-XUMHUYECKHM U
9KCITyaTallMOHHBIM XapaKTEPUCTHKAM Pa3IHIHBIX

Pesynpratel oOyuenust mo aucuuiuimHe «[lonumepsl B 3JEKTPOHUKE» JOCTHTAIOTCS B
paMKax OCYHIECTBJICHHS BCEX BUIOB KOHTAKTHOM M CaMOCTOSITEIbHON paboThl 00YyYaIOIINXCs B

COOTBETCTBUH C YTBEPKACHHBIM Y4EOHBIM IIJIAHOM.

2. CTpyKTYpa M coiep:KaHHe JUCIUIIIHHbI

2.1 Pacnpenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAaM pador
OOmmast TpyI0EMKOCTh TUCHHUILIUHBI «[loTMMephI B 3JIEKTPOHHUKE» COCTaBIIAET 3 3a4. eI
(108 gacoB), ux pacnpeierneHe o BUIaM padoT MPEACTaBICHO B TAOIHIIC

Buner pabot Bcero CemecTpsl (4achl)
4acoB 5

KonTakTHasi pabora, B TOM 4ncJje:
AyIuTOpHBIE 3aHATHS (BCEro): 52 52
3aHsTHs IEKIHOHHOIO TUIIA 18 18
JlaGopaTopHbIe 3aHATHS 18 18
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBHI, 16 16
IIPAKTUYECKUE 3aHSTHS)
MNuas koHTaKTHas padora: 5,2 5,2
KonTtposs camocrositensHOl paboTsl (KCP) S) S)
IIpomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTe1bHAsi paboTa, B TOM YHcJIe: 50,8 50,8
ITpopaboTka ydeGHOTro (TEOPETHUECKOT0) MaTepraa 18 18
BrinonHenne MHAMBHUIyaNbHBIX 33aHUH (TIOATOTOBKA 8 8
COOOIICHNH, TPE3EHTAINI)
Pedepat 8 8
ITonroToBKa K TEKyIeMy KOHTPOJIIIO 8,8 8,8
KonTpoJs:
[ToaroToBka K s3K3aMeHy - -
O01ast Tpy/10eMKOCTh yac. 108 108
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padora

3a4. e/l 3 3

2.2 CTpyKTYypa AMCHHUILINHBI

Pacnipenenenue BuoB yaeOHOM paOOTHI M UX TPYAOEMKOCTH IO pa3/ieiaM JUCIIUILIAHBL.
Pa3nensl (TeMbl) TUCIUTUIHHEI, H3y9aeMbIE B 5 ceMeCTpe (ouHas ¢popma)



KomugecTBo yacoB
Bueaynut
A
Ne HanmenoBanue pasnenos (tem) B yﬂ;g(;)TI;HaH OpHast
cero P pabora
J | 113 JIP CPC
1 2 4 6
1 OcHOBHBIE ~ TEHIGHIHMHM  PA3BUTHS  TOJUMEPHBIX 2 —
) MaTepuasoB
2 . 12 2 2 4 4
© | PHU3UKO-XMMHUYECKHE CBOMCTBA MOJMMEPHBIX MATEPHAIOB
3 OnekTpopU3NIECKHE U JIEKTPOMarHUTHBIE CBOMCTBA 12 2 2 4 4
MOJMMEPHBIX MaTEpUAJIOB
4 OCHOBHBIE TEXHOIOTUHU MPOU3BOICTBA MTOJTUMEPHBIX 128 | 2 2 _ 8.8
MaTepHaJIOB AJIsl 3JCKTPOHHUKH
5 HpI/IMe}EeHI/Ie nmoJMMepHbIX MaTepuaioB B CBU- n 16 2 2 4 8
CHJIOBOM DJIEKTPOHHKE
6 [TonmumepHbIe MaTepUaNbl A MUKPOSJIEKTPOHUKU 10 2 2 - 6
7 [TonmumepHble MaTepuabl AN HAHOJIEKTPOHUKHU 10 2 2 - 6
8 [TonmumepHbIe MaTepUanbl A1 ONTOIEKTPOHUKU 10 2 2 - 6
9 CriennajbHBIE TONMMEPHBIE MATEPUAIIBI IS 14 2 2 4 6
AIIEKTPOHHUKH
HUTOI'O no pazdenam oucyuniumnvl 102.8 18 18 16 50.8
Kontpons camocroarensHoi pabotsl (KCP) 5 2 1 1 1
[Mpomexyrounas arrecranus (MKP) 0,2 0,1 | 0,05 | 0,05
[TonroroBka K TEKylieMy KOHTPOIIO 16 4 4 4 4
OO0mast TpyI0eMKOCTh IO AUCIUTUIHHE 3 1 0,5 1 0,5

[Tpumeuanue: JI — nekuuu, 113 — mpaktuueckue 3ausaTus / cemuHapsl, JIP — maGopaTtopHbie
3ansTusi, CPC — camoctositennpHast paboTa CTyAeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUNIHHBI
2.3.1 3aHATHSA JIEKUMOHHOTO THUIIA

®opma
HaumenoBanue
Ne Conepsxanue paszena (TeMbl) TEKYILETO
pazzena (Tembl)
KOHTPOJISI
1 2 3 4

1. |OcHoBHbIe TeHaeHIUH |[loTMMEpPHBIC MATEPHAIIBI, ITACTHYSCKUE MACCHI, omeemvl Ha
Pa3BUTHUS OIUMEPHBIX |pa3pabOTKH MOTUMEPHBIX MATEPHATIOB C YITyUIICHHBIMH 60NPOCHI
MaTepuaioB U CHCIHAIBHBIMHI CBOMCTBAMH.

2. |Ousuko-xumudeckue |OCHOBHbIC PU3HUCCKIE CBOUCTBA (CTPYKTYpPHBIC, peghepam,
CBOICTBA MOJTUMEPHBIX [MEXaHUYECKUE, TPOYHOCTHBIE, TEIIOPH3UIECKHUE, omeemvl Ha
MaTepruaioB AIICKTPOMATHUTHBIE, CIIEKTPAIbHBIC) TTOTMMEPHBIX 80NPOCHL

MmatepuanoB. OCHOBHBIC XUMHUYESCKHE CBOHCTBA
(pacTBOPUMOCTB, PEAKIIHOHHOCIIOCOOHOCTbD, TOPIOYECTD,
doronerpaganus ¥ T.0. ) HOJTUMEPHBIX MATEPHUAIIOB.

3. OnekTpodu3nvecKre CBOWCTBA MOJTUMEPOB (yAenbHas pegepam,

ANEKTPHUYECKAs POBOANMOCTD Ha MIOCTOSIHHOM H omeemvl Ha
MEPEMEHHOM TOKE, [IIMPHHA 3aMPEIICHHON 30HBI, 60NPOCHI

OnekTpopu3nIecKue u
AIIEKTPOMAarHUTHBIC
CBOMCTBa MOJIMMEPHBIX
MaTepHaJoB

JTUAJIEKTPUYECKas IPOHUIIAEMOCTh, JIEKTpUUYCCKas
MPOYHOCTH). DIEKTPOMATHUTHBIE CBOMCTBA MOJIMMEPHBIX
MaTepuasoB (4aCTOTHBIC 3aBHCUMOCTH JUAJICKTPUICSCKOMN
Y MAarHUTHOW MPOHUIIAEMOCTEH, IEHCTBUTENbHBIC U




MHHUMBIEC YaCTH MPOHHIIAEMOCTEH, TAHTCHCHI yIia
MOTEPb. ).

MatepuaioB B CBU- u
CHJIOBOM AJIEKTPOHUKE

paanonoriIomaromure nmoJMMCEPHBIC MaTCpUAJIbI.
Iomum CPHBIC OJICKTPOU3OJISINMOHHLBIC MaTcepualibl,

4. |OcHoBHBIE TeXHOMOTUU|OCHOBHBIE TEXHOJIOTUH TPOM3BOICTBA pegepam,
MPOU3BOJICTBA TEPMOMOJACTHYHBIX MMOJIMMEPHBIX MaTEpUAJIOB A omeemul Ha
MOJTMMEPHBIX 31eKTpOHUKH. OCHOBHBIE TEXHOJIOTUU ITPOM3BOICTBA 60NpPOCHL
MaTepHaJoB AJIs PEAKTOIIACTOB AJs 3JEKTpOoHUKH. [Ipon3BoacTBoO
JIEKTPOHUKH 3JIEKTPONPOBOAAIIMX MOJIMMEPOB TSI DJIEKTPOHUKH.

5. |lIpumenenue [Nomumepnbie MaTepuans! Anst CBU-nedaTHbIX muaT, pegepam,
MIOJINMEPHBIX CBU-anrenH, kopnycoB CBY-ycTpoiicTs. omeembl Ha
MatepuaioB B CBU- u [Pannonpo3paussle, painodKpaHUpPYIOMINE U 80NPOCHL
CHJIOBOH AJIEKTPOHUKE |paJNOINOIIOIAI0IIME TONUMEPHBIE MaTEPHAIIBI.

[lonmumepHble  2IEKTPOM3OSALMOHHBIE  MaTEpHalbl,
MOJIUMEPHBIE  MaTepuaibl AN KOPIYCOB  CHUJIOBOH
9IEKTPOHUKH.

6. |[lomumepHsbie [NonumepHbIe MaTepuanbl Ui NEYaTHBIX IUIAT, pegepam,
MaTepHabl A 3JIEMEHTOB HaBECHOI'0 MOHTaXa, pa3beMOB, IIPOBOJIOB, omeemul Ha
MUKPO3JIEKTPOHUKH  |IUCIIEEB, CEHCOPHBIX YCTPOHUCTB, KOPITyCOB 60NpPOCHL

MUKPO3JIEKTPOHUKH. JIaKOBBIE 3JIEKTPOU3OISALIMOHHEIE
MTOJIMMEPHBIE MaTEPUAIIBI.

7. |llomumepHsbie [TonmumepHbIe MaTepuaibl A1 HAHOJIEKTPOHHBIX pegepam,
MaTepHabl A YCTPOWNCTB, HAHOCEHCOPOB, HAHOCHCTEM. omeemul Ha
HAHOAJICKTPOHUKHU CBeTOouyBCTBUTEIBHBIE MATEPHAIIBI IS 80NpOCHI

HaHO3JIEKTPOHHUKH.

8. |[lonumepHsie OnTHyecky Npo3payHble U MOTIOUIAIOIINE TOIUMEPHBIC pegepam,
MaTepHabl A MaTepuaisl A ONTONIEKTPOHUKH. JIFOMMHECIIEHTHBIE U omeemul Ha
OITO3IEKTPOHUKHI (ryopeciieHTHBIE TOJTMMEPHBIE MaTepHallbl. 60NpOChl

9. |CmeumanbHble [TonmumepHble MaTepuaibl A JIEKTPOAKTIOATOPOB, pegepam,
MOJMMEpPHBIE 3NEKTPOHHBIX JATYMKOB IOJIEH, JIEKTPOHHBIX TaTYNKOB omeemul Ha
MaTepHabl A MEeXaHWYeCKHX BeNHUYuH. [lonnMepHble MaTepuaisl A 80NpOCHI
JEKTPOHUKH M1€YaTHON SIEKTPOHHUKH.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
®opma
HanmenoBanue o
Ne TemaTuka NpakTUUECKUX 3aHATUN (CEMUHAPOB) TEKYILETO
pazzena (Tembl)
KOHTpPOJIA
1 2 3 4
1. |OcHoBHbIe TeHaeHIMM |[lonrMepHBIE MaTepHalIbl U IJIACTUYECKHE MACCHI C onpoc
Pa3BUTHA NOJTUMEPHBIX |YJIYUIIEHHBIMHU U CIIEUAIEHBIMA CBOWCTBAMHU.
MaTepHaJoB
2. |®Ouszuko-xumuuyeckue |OCHOBHBIC (DH3MYECKUE CBOHWCTBA TTOTMMEPHBIX Onpoc, 00KIa0
CBOWCTBA MOJMMEPHBIX [MaTepuaioB. OCHOBHbIE XUMHUYECKHE CBOICTBA
MaTepHaJoB (TOTMMEpHBIX MaTepHasoB.
3. |Dnekrpodusnyeckue u | InekTpodu3nueckre CBONCTBA OIUMEPOB. onpoc, 00K1a0
JNEKTPOMAarHuTHbIE | DJIEKTPOMAarHUTHBIE CBOMCTBA MOMTUMEPHBIX
CBOWCTBA MOJMMEPHBIX [MAaTEpUAJIOB.
MaTepHaJoB
4, |OcHoBHBIE TeXxHONOTUH |OCHOBHBIE TEXHOIOTUHU TPOU3BOICTBA TEPMOIIONACTOB U |  ONPOC, OOKIAO
MIPOU3BOACTBA PEaKTOIIACTOB AJIsS SJEKTPOHUKH. [Ipon3BoacTBO
MTOJIUMEPHBIX 3JEKTPOIPOBOAAIIMX MTOJIMMEPOB Il DJIEKTPOHUKH.
MaTepHaJoB AJIs
9EKTPOHUKH
5. |llpumenenue [Tomumepubie MaTepuans! ans CBU-ycrpoiicTs. onpoc, 00K1a0
MOJTMMEPHBIX Panuonpospaunsle, paanodKkpaHUPYIOMIKE U




MOJIMMCPHBIC MATCpUualibl JId KOPIYCOB  CHUJIOB ot

AJICKTPOHUKH.
6. |[lomumepHbIe [MomumepHbIe MaTepUabl AJIs ICUYATHBIX ILIAT, Onpoc, O0Knao
MaTepuaibl s 3JIEMEHTOB HABECHOI'0 MOHTaXKa, pa3beMOB, IIPOBOIOB,
MHUKPOAJIEKTPOHUKHI JIUCIICEB, CEHCOPHBIX YCTPOMCTB, KOPIIYCOB
MHUKPOIJICKTPOHUKH.
7. |llonumepHbIe [TonumepHbie MaTepuaIbl Jisl HAHOAJIEKTPOHHBIX Onpoc, 00Kna0
MaTepuaibl s YCTPOMCTB, HAHOCEHCOPOB, HAHOCUCTEM.
HaHORJIEKTPOHUKHU CBeTOUyBCTBHUTEIBHBIC MATEPHAITBI JIS
HaHORJICKTPOHUKHU.
8. |llomumepHbIe [TonumepHbie MaTepuaIbl Jjisl ONTOCEHCOPOB U Onpoc, O0Kna0
MaTepuaibl s Jla3epHbIX cucTeM. JIIOMUHECIICHTHBIC U
OTITORJICKTPOHUKHU (IyopecIeHTHBIC TOJTUMEPHBIC MATEPUAITHI.
9. |CneunanpHble [NomumepHbIe MaTepuabl A1k POOOTOTEXHUKH, IS Onpoc, O0Kna0
MTOJTUMEPHBIC ANEKTPOHHBIX JATYHKOB.
MaTepuabl s [NomumepHbIe MaTepUabl IS TICYATHOH JICKTPOHUKH.
AIEKTPOHUKH
2.3.3 JlabopaTopHble 3aHATHA
dopma
Ne HaumenoBanue n1abopaTopHbIX paboT TEKYILETO
KOHTPOJIS
1 3 4
1. |HUccnenoBanue (pM3HKO-XUMUYECKUX CBOWCTBA MOJMMEPHBIX MATCPHAIIOB. JIP, omuem no
1abopamopHot
pabome
2. |HccnenoBanue 31eKTpOPHU3NIESCKUX U AICKTPOMATHUTHBIX CBOMCTB MOMUMEPHBIX | JIP, omuem no
MaTepuasoB. 1abopamopHot
pabome
3. |CunTe3 u uccaea0BaHNE CBOMCTB CIIEUAbHBIX TOJUMEPHBIX MAaTEPUATIOB IS JIP, omuem no
AJICKTPOHUKH. 1abopamopHoti
pabome

3amura naboparoproit padotsl (JIP), Bemmonnenue kypcosoro npoekta (KIT), kypcoBoit
paboter (KP), pacuerno-rpadpuueckoro 3amanmsi (PI'3), manucanme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u 1.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsl 0 JAHHOW JUCUUILUIMHE B yUeOHOM IJIaHE HE 3aIyIaHUPOBAHBI.

2.4 llepeyeHb yueOHO-METOAMYECKOT0 O0eceUeHus AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

Ilepeuenpb yueOHO-METOIMUYECKOTO 00ECIeUEeHHS TUCIIUITITHHEI
Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSITETILHON pabOTHI

1 2 3

1 |IIpopaboTka yuebHOrOo |MeToanYecKrue yKa3aHus MO U3YYEHHIO TEOPETHUECKOTO
TEOPETHYECKOTO MaTepuasa, yrBep>kKJIeHHbIE Kapeapoil paanopu3uKu 1
Marepuana HaHOTeXHoJoruM, npotokon Ne 7 ot 20.03.2017.

2 |[loxrortoBka Kk 3ammre  (MeToauYecKHe yKa3aHUs MO BBHITIOIHEHUIO J1a00OPATOPHBIX
na0opaTOpHBIX paboT  |paboT, yTBepXkKAeHHBIE Kadeapoil paruous3nku u




HaHOTeXHoJoruM, nmpotokon Ne 7 ot 20.03.2017.

3 bymeneBa FO.U. Kak npaBunsHO HamucaTh pedepar, KypcoBYIO
U IUTUIOMHYIO paboThl: YueOHoe nmocobue i 6akaiaBpoB
Pedepar [DnexTpoHHBIH pecypc]: yueb. mocodue — DIeKTpoH. AaH. — M.:
HamkoB u K, 2016. — 140 c. — Pexxum noctyna:
https://e.lanbook.com/book/93331.

Y4uebHO-MeToIMYeCKHe MaTepHalibl JUIsl CAMOCTOSITEILHOM pPabOThl O0Oy4aromuxcs Hu3
4KCJIa MTHBAJIUIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasisorces
B (hopMmax, alalTUPOBAHHBIX K OTPAaHUUYEHHSIM UX 3[J0POBbs U BOCIIPUATHUS MH(DOpMAIUK:

JUnst T ¢ HapyIIEeHUSIMH 3pEHUST:

— B 11e4aTHOM (hopMe yBeTUUEHHBIM HIPUPTOM,

— B popMe AIIEKTPOHHOTO JOKYMEHTA,

— B ¢popme ayauodaiina,

— B neyatHoi (opme Ha si3bike bpaiis.

JUnist U1 ¢ HapyIIEeHUsIMH CITyXa:

— B rie4atHoi (opme,

— B JopMe AIIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— B rie4atHoi (opme,

— B JopMe AIIEKTPOHHOTO JOKYMEHTA,

— B ¢popme ayauodaiina.

JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUpPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. O0pa3oBaTebHbIE TEXHOJIOTUH

Hns  dopmupoBaHust Npo(ecCHOHANBHBIX KOMIIETEHIMH B MPOIECCe OCBOCHHSA
mucuuIuiHbel  «[lomuMepsl B 3JMEKTPOHUKE» HCIIOJIB3YETCS TEXHOJIOTHUS MPO(ecCHOHANTBHO-
pa3BUBalollero OOydYeHHs, IpelycMaTpUBaIOIas HE TOJBKO TIeperadyy TeOpEeTHUYECKOro
MaTepualia, HO U CTUMYJIMPOBAHUE U DPA3BUTHE NPOAYKTHBHBIX ITO3HABATENBHBIX JEHCTBHIMA
CTYIEHTOB (Ha OCHOBE IICHXOJIOrO-TIeJarorTM4ecKoil TEOpHUH MOITAMHOTO (OPMHUPOBAHUS
YMCTBEHHBIX JICHCTBHI). AKTHUBU3AIlMM M HMHTEHCU(MKALMU MO3HABATEIBHOTO Ipoliecca
CIOCOOCTBYIOT HCIIOJIb30BAHUE TIE€JArOTHYEeCKON SBPUCTUKA W MOJCIUPOBAHHE IMPOOIEMHBIX
CUTYalUU.

B nporecce npenogaBanus JUCHUIUIMHBL UCTIONB3YIOTCS CIIEIYIOIUE METO/IbL:

— JICKIIUY;

— JIOMalTHHUE 3aaHus;

— IpoOJIEMHBIC 3a/IaHUS;

— UHIUBU/IyaIbHbIC IPAKTHUECKHUE 3a/IaHHS;

— KOHTPOJIbHBIE OTIPOCHI;

— myOanyHas 3amuTa 1a00paTOpHBIX PaboT;

— KOHCYJIbTALUs IPEToIaBaTeIs;

— camocTosTeNnbHas paboTa CTYIACHTOB (M3ydeHHE TEOPETUYECKOr0 MaTepuaa,
MOJITOTOBKA K JIAOOPATOPHBIM 3aHATHSAM, BBITIOJHEHUE JOMAIIHUX pPadOT, MOATOTOBKA K OMPOCY
U 3a4€Ty).

B pamkax naGopaTOpHBIX 3aHATHI NPUMEHSIOTCS METOJBI MPOEKTHOTO OO0ydeHMUs,
HCCIEA0BATEILCKUE METOJbI, METOJ KOHKPETHBIX CHUTyallid. B mpouecce caMOCTOSATENbHOMU
JEATENbHOCTH CTYJICHTHl OCBAWBAIOT M AHATU3UPYIOT MEPEJOBON HAYYHO-HCCIIEI0BATEIbCKHMA
OTIBIT, UCHOJB3Yys UMEIOILYIOCS JUTepaTypy U MHGOPMAIMOHHBIE TEXHOJOTUH, 3HAKOMSTCS C
OCHOBHBIMHM HAYYHBIMH KypPHaJaMH IO BOIpPOCaM HU3y4YeHHs (PU3UKO-XUMHUYECKUX CBOWMCTB
MOJIMMEPHBIX ~ MaTepHalioB  PA3JIMYHbIX  THUIOB, BBICTYNAIOT C  JOKJIAJAaMU  Tepen



OJTHOKYPCHUKAaMH, HAKaIUIMBAIOT Oarak 3HAHWM, TIIOJIE3HBIX Ul BBIMOJHEHHS BBITYCKHON
KBAJTM(UKAIIMOHHON pabOTHI.

ConpoBok/IeHHE CaMOCTOATENBHOM pPabOThI CTYIEHTOB TakKXXe OpPraHu30BaHO B
crenyromux popmax:

— NoJApoOHOE HM3YyYEHHE HEKOTOPBIX Pa3JeNIOB IUCLUUIUIMHBI TOCPEIACTBOM H3YYCHHS
PEKOMEHIYEMOH JAONOIHUTEIBHON JTUTEPATYPHIL;

— noApoOHOE M3YyYEHHE HEKOTOPBIX Pa3esioOB JAUCIMILIMHBI MTOCPEACTBOM IOATOTOBKH
COOOLICHUH, TPE3EHTALIUH, TyTEM HANMCaHUs peepaTUuBHBIX PadboT;

— KOHCYJAbTALIMU Uil Pa3bACHEHHs MPOOJIEMHBIX MOMEHTOB IPH CaMOCTOSITEILHOM
pacIIMpEHHOM M3YYEHUH PA3A€I0B AUCLUIUIMHBIL.

OcHoBHBIE 00pa30BaTENbHBIE TEXHOJIOTHH, UCTIOJIb3yeMbIE B y4eOHOM MpoIiecce:

— JIEKIIUH C TPOOJIEMHBIM U3JI0KEHUEM;

— 00Cy)XJIeHHE CII0’KHBIX BOIIPOCOB U IPOOIIeM;

— IIPUMEHEHHUE METOJa KOHKPETHBIX CUTYalUi.

WurtepakTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTUH: HE TIPETyCMOTPEHBI.

JUig I ¢ OrpaHMYEHHBIMU BO3MOXHOCTSMHU 370POBbsI IIPEIYCMOTPEHA OPraHU3aLUs
KOHCYJIBTALIUHM C UCIIOJIB30BAHUEM IEKTPOHHOMU IIOYTHI.

4, OHeHO‘lHLIe H MCTOAUIECCKHUEC MATCPHAJDBI
4.1 OueHo4Hble CpeAcTBa Il TeKYHIer0 KOHTPOJIA  yYCINEeBAEMOCTH H
NMPOMEKYTOYHOM aTTecTAIUA

OrneHoYHBIE CpelcTBa NpEAHAa3HAYeHbl JUIi KOHTPOJS M OLEHKM 00pa30BaTENbHBIX
JTOCTIKEHUH 00yJaroluxcs, OCBOMBIIUX MpOrpamMMy y4eOHOW aucruriuHbl «lloauMeps! B
AIIEKTPOHUKE.

O1EeHOYHBIMH CPEICTBAMH ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH SIBIAIOTCA: pedepar u

TOKJIa/l, TPAaKTUYECKUE 3aHATHS, KOHTPOJIbHBIE BOTIPOCHI.

O1eHOYHBIE CPECTBA BKIIIOYACT KOHTPOJIBbHBIE MaTepUaIIbl JUIS MPOBEICHHUS TeKYIIero
KOHTPOJISl B (popMe TECTOBBIX 3allaHHi, MOKJIAAa-IPE3CHTAIlMH MO MPOOJIEMHBIM BOIPOCAM,
Pa3sHOYPOBHEBBIX 3aJ]aHWH, CUTYallMOHHBIX 33724 U NMPOMEKYTOYHOH aTrecTauum B (opme
BOIIPOCOB U 3aJJaHUH K 3a4eTy.

OrneHoYHBIE CpeACTBA U HMHBAJTUAOB W JUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU

3JI0POBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX IICUX0()U3NYECKHX 0COOCHHOCTEH.

— mpu HEoOXOAMMOCTH HHBAIUAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH
3JI0POBBS MIPEIOCTABISIETCS OTIOTHUTEIIEHOE BpeMsI JUIsl IOJITOTOBKU OTBETA HA IK3aMEHE;

— IIpHU TIPOBEICHUH MPOLEIYPhl OLCHUBAHUS PE3YIbTATOB 0O0YyUEHHsI MHBAINUIOB M JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMAaTPUBAETCS MCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;

— IpU HEOOXOIUMOCTH ISl 00YJarOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSAMH 3/I0POBbS
U UMHBAIKIOB TMpOIEIypa OLCHUBAHUSA pPE3YJIbTaTOB OOYYEHHUS IO JUCLHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Tpouienypa oleHUBaHUS PE3yJIbTAaTOB OOYYEHUs WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JUCHMIUIMHE (MOMIYJI0) TPEAyCMaTpUBAaeT IPEAOCTaBICHHE
uHpopmanuu B (opmax, aZanTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uH(pOpMAIINH:

Jnst T ¢ HapyIIECHUSIMH 3pEHUST:

— B 11e4aTHOM (popMe yBeTUUEHHBIM HIPUPTOM,

— B (JopMe€ BIIEKTPOHHOTO JTOKYMEHTA.

Jnst U1 ¢ HapyIIEeHUsIMH CITyXa:

— B reyatHoi (opme,

— B (JopMe BIIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO anapara:



— B rie4atHoi (opme,

— B JopMeE DIIEKTPOHHOT'O JIOKYMEHTA.
JIaHHBI TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

CTpyKTypa OLCHOYHBIX CPeICTB AJIsl TeKylleil 1 MPOMeKYTOYHOH aTTecCTANNU

. HanmenoBanue
Kon xonTponupyemoit
Ne | KonTpomupyeMsie pa3aeisl OIICHOYHOT'O CPEJICTBA
KOMIICTCHIIUH (I/IJ'II/I cc
n/n (TEeMBI) JUCIUTUTUHEL . IIpomexxyrounas
YaCTH) Texymuii KOHTPOJIb
arrecranusa
OCHOBHBIC TEHICHIINN TIK-3 (3Ha1h Bonpocwl ons yemnozo | Bonpoc na 3aueme -
1 | pa3BUTHS MOJTUMEPHBIX \eTh) ’ onpoca no pazoeny 2
MaTepHasIoB y
DUBUKO-XIMUYECCKUEC Bonpocwl ons yemnozo | Bonpoc na 3aueme 3-
CBOMCTBA MOIMMEPHBIX onpoca no, pasoeiuy, 5
IIK-3 (3HaTh,
2 | marepualoB peghepam, doxnao,
YMETb, BIIAACTh)
nabopamopuas
paboma
Bonpocut ons yemuoeo | Bonpoc na 3aueme 6-
onpoca no, pazoeny, 7
3 DneKTpoPU3NIECKUE U [IK-3 (3HaTs, onpoc, peghepam,
3IEKTPOMAarHUTHBIC YMETh, BIIAJCTh) dokaao, cooduerue,
CBOMCTBA MOTMMEPHBIX nabopamopnas
MaTepHasIoB paboma
OCHOBHBIC TEXHOIOTUH Bonpocwl ons yemnozo | Bonpoc na 3aueme §-
4 | TPOM3BOZICTBA IIK-3 (3HaTs, onpoca no, pazoeny, 10
MOJMMEPHBIX MaTEPHATIOB YMETh, BIIACTh) onpoc, peghepam,
JUTSL DJIEKTPOHUKH dok1a0, coobueHue
[Tpumenenue Bonpocul ons yemnozo | Bonpoc na 3aueme
MTOJIMMEPHBIX MaTEPHAIOB TK-3 (3na1h onpoca no, pazoeiuy, 11-12
5 | B CBY- u cuioBoif ’
YMeTb, BIIajIeTh) onpoc, peghepam,
SJICKTPOHHKE 00K1a0, coobuenue
IMonuMepHbIe MaTepraTbl Bonpocul ons yemnozo | Bonpoc na 3aueme
JIS1 MUKPORJIEKTPOHUKHU 13-16
. i p p MK-3 (3Hats, onpoca no, pasoeiuy,
YMeTb, BIIajIeTh) onpoc, peghepam,
00K1a0, coobuenue
IMonuMepHbIe MaTepraTbl Bonpocul ons yemnozo | Bonpoc na 3aueme
JIs1 HAHORJIEKTPOHUKHU 17-18
. i p MK-3 (3Hats, onpoca no, pasoeiuy,
YMeTb, BIIajIeTh) onpoc, peghepam,
00K1a0, coobuenue
IMonuMepHbIe MaTepraTbl Bonpocul ons yemnozo | Bonpoc na 3aueme
JIS. ONTORJIEKTPOHUKHI 19-20
g i p MK-3 (3Hats, onpoca no, pasoeiuy,
YMeTb, BIajIeTh) onpoc, peghepam,
0oxnao, coobuerue,
CrienianbHbIe Bonpocul ons yemnozo | Bonpoc na 3aueme
MTOJIUMEPHBIE MaTEpUaIbI onpoca no, pazoeiuy, 21-22
JUTS DJICKTPOHUKH m
9 P [IK-3 (3HaTs, onpoc, pegpepan,

YMETb, BIIAJCTh)

0oxnao, coobwerue,
nabopamopuas
paboma




IToka3aTenu, KpUTEPHHU M IIKAJIA OLEHKH c(pOPMHUPOBAHHBIX KOMIIETEHIIM I

Koa u HaumMeHoBaHue

CoorBeTcTBHE YPOBHEIH 0CBOCHHS KOMIICTCHIMH IIAHNPYEMBIM pe3yJibTaTaM

KOMIIETeHIU i 00y4YeHHUs] 1 KPUTEPHUSM HX OIIEHUBAHUS
MOPOrOBbIi | 0a30BbIii NPOABUHYThIH
Ouenka
Y IOBJIETBOPHUTEIBHO Xopomio/3a4TeHo OTJIMYHO /324YTEHO
/3a4TEHO
NnK-3 3naem uacmuuno 3naem ocHosHbie 3naem noopobno ocnogHule
FOTOBHOCTBIO OCHOGHbIE (hU3UKO- usuKo-xuMUYecKue usuUKO-XUMUYECKUe CBOUCTNEA
AHATM3UPOBATD 1 XumuyecKkue ceolicmea €80licmea nonuMepos, nonuMepos, Heobxooumvie s
CHCTEMAaTH3UPOBATD nOAUMEpOS, Heobxooumble 015 pacyema u npoeKmupo8anus.
PE3YIBTATHI Heobxooumbie O pacuema u ONeKMPOHHBIX npubopos, cxem u
N pacuema u NPOEKMUPOBaAHUSL VCMPOUCE PA3IUIHO20
MCCIICIOBAHIM, NPOEKMUPOBaAHUSL NEKMPOHHBIX @DYHKYUOHATTLHO20 HAHAYEHUS.
HPEACTABILATH 2NEKMPOHHBIX NPUOOPOE, | NPUOOPOE, cxem u
MaTcpHaJlbl B BUAC cxem u yempoicme VCMPOUCE PA3IUIHO20
Hay4HBIX OTYCTOB, PAa3IUUHO20 @DYHKYUOHATTbHO2O
My OIMKaIuii, DYHKYUOHATBHO2O HAa3HAYeHus
npe3eHTauun HA3HAYeHUs
Ymeem uacmuuno Ymeem uckams u Ymeem noopobro uckamo u
uckams u aHanuuposams AHATU3UPOBAD HAYYHO-
AHATU3UPOBAMb HAYYHO- | HAYYHO-MEXHUYECKVIO U | MEXHUYECKYIO U CHPAGOUHYIO
MEXHUYECKYIo U CHpagOYHYIO unpopmayuro no gusuxo-

CHpagoOYHYIO
unghopmayuro no
DUBUKO-XUMUYECKUM U
IKCILYAMAYUOHHBIM
Xapakmepucmuxam
PA3NUYHBIX NOJIUMEPOS

unghopmayuro no
DUBUKO-XUMUYECKUM U
IKCNILYAMAYUOHHBIM
Xapakmepucmuxam
PA3NUYHBIX NOIUMEPOS

XUMUYEeCKUM u
oKcnyamayuoOHHbIM
xapakmepucmuxam pasiuiHoblx
noaumepos

Bnaoeem uacmuuno
Memooamiu aHaIu3a
HAYYHO-MEXHUYECKOU
ungopmayuu no
usUKO-XUMUYECKUM U
IKCHIY AMAYUOHHBIM
Xapaxmepucmuxam
PA3TULHBIX NOTUMEPOS

Bnaoeem memooamu
aHAU3A HAYYHO-
MmexHu4ecKou
ungopmayuu no
QusuKo-xumMuuecKkuM u
IKCNILY AMAYUOHHBIM
Xapakmepucmukam
DPA3IUYHBIX NOIUMEDOS

Brnaoeem memooamu ananuza
HAYYHO-MEXHUYECKOU
ungopmayuu no gusuxo-
XUMUYECKUM U
IKCHIYAMAYUOHHBIM
Xapaxmepucmuxkam paziuiHbix
HOIUMEPOS

TunoBble KOHTPOJIbHBIE 3aJaHMSA WJIM HMHbIe MAaTepHaJbl, He00XoAMMBbIE s
OLleHKH 3HAHWH, YMEHHH, HABBIKOB M (WJHM) ONBITA JeATeJbHOCTH, XapaKTepPU3YyIOIINX
3Tansbl (OPMUPOBAHUS KOMIIETEHIMII B IIpolecce 0CBOCHHUsI 00pa30BaTeIbHON NPOrpaMMbl

IIpumepbl NPAKTHYECKUX CUTYAlMOHHBIX 3a/1a4/3a1aHUil

B mnporecce MOArOTOBKM M BBINOJHEHHWS CHUTYallMOHHBIX 3amad (opmupyercs u
ouenuBaercs Tpedyemas PI'OC u OOIl s wampasnenuss 11.03.04 DnexTpoHuka u
HAHOJIEKTpOHUKa TNpoduist «MHTerpanpHas 3JNEKTPOHMKA, (POTOHMKA M HAHOAIEKTPOHUKA»
xoMrerenims — [1K-3.

Hwxe npuBoaaTCS MpuMephl CUTYallMOHHBIX 33aa4 A7 pabodel mporpaMMel.

1. Ilpennoxxute METOAUKY MCCIENOBAHUS MOJUMEPHOTO MaTepuana [yl UCIOJIb30BAHUS
B KOPILYCE 3JIEKTPOHUKH Pa3MEIaeMON B XMMHUECKN aKTHBHBIX KOPPO3HOHHBIX CPEMAX.

2. TIpemyoxure METOUKY UCCIEIOBAaHUS 00pPa3ILOB TECTOBBIX IMOJIMMEPHBIX MaTEPUAIOB
JUIA  WCIOJIb30BAHMSI B KOPIYCE DJIEKTPOHHUKHM pa3MeUNIaeMOW B XMMHMUYECKH aKTHUBHBIX
KOPPO3HOHHBIX CPEMAX.

3. Ilpeanmoxure  METOAMKY  CO3JaHUSl ~ HU3KOCTOMMOCTHOIO  IOJUMEPHOIO
KOMIIO3UIIMOHHOTO MaTepHuaia Uil SKpaHUpOBaHMS u3MydeHUil Ommxaero CBY-nmuamasona.
CpaBHUTE TEXHOJOTUYECKUE U SKOHOMHUYECKHE 3aTpaThl AJIs Pa3IMYHbIX BApPUAHTOB.



4.  llpeanoxuTe  METOAMKY  CO3JaHUS  IOJMMEPHOTO  KOMIIO3UIIMOHHOTO
JIOMHHECLEHTHOTO MaTrepuaia il CUTHAIBHOTO OKHA KOpIyca W3JENIUsS MHUKPOAIEKTPOHUKH.
CpaBHUTE TEXHOJOTMYECKHE U IKOHOMHYECKHE 3aTPAThI JUIs PA3IMUYHBIX BAPUAHTOB.

5. Ilpemamoxxute METOAMKY MCCIEIOBAHHUS CTPYKTYPHO-MEXaHMYECKOW MPOYHOCTH
MOJIMMEPHON KaTYIIKH JUII KOHTYPa UHAYKTUBHOCTH.

6. Ilpemnoxure METOOUKY H3MEPEHHUS  CTPYKTYpHO-MEXaHHMYECKHX  CBOWCTB
KOMIIO3UIIMOHHOTO 3JIaCTOMEpa ISl BKJIAJKU B pa3zbeM KOPIIyca U3JCTUS MHKPOIICKTPOHUKH
TUISL SKPAaHUPOBAHUS AIEKTPOMATHUTHBIX U3ITyYEHUH.

Ilepeuenv uacmeii Komnemenyul, NPOGePEMbIX OYEHOUHbIM CPEOCHIBOM:

I1K-3 TOTOBHOCTBIO aHATU3UPOBATh U CHCTEMATU3HPOBATH PE3YJbTaThl MCCIIEIOBAHU,
MPEJCTaBIATh MaTEPUAIIbl B BUJIC HAYYHBIX OTUETOB, ITyOIUKAIMA, TPEe3eHTAIHHA

Kpumepuu oyenxu:

- OLIEHKA «OTJMYHO»: CTY/IEHT CBOOOIHO OTBEYAET Ha JAaHHBIC BHIIIE BOIPOCHI, aKTHBHO
y4acTBYeT B JMCKYCCHMM M B pa0oTe HAy4YHOTO KOJUIEKTHBA, P€Yb OTIUYACTCS I'PaMOTHOCTHIO,
UCIOJIb30BaHNEM MTPO(HECCHOHATBHO-OPUEHTUPOBAHHON TEPMUHOJIOTHUH; JOMYCTUMBI 3aMHHKU U
HEMPOI0JKUTEIbHbIE OCTAHOBKH,

- OIICHKAa «XOPOIUO». CTYAEHT OTBEUaeT Ha JaHHbIC BBIIIE BOIMPOCH, Y4acTBYET B
IUCKYyCCMM ¥ B paboTe HayyHOro KOJUIEKTHBA, peYb OTJIMYAeTCs TI'PaMOTHOCTBIO,
UCTOJb30BaHUEM TPOPECCUOHATHHO-OPUEHTUPOBAHHON TEPMHMHOJIOTUH; HO MPUCYTCTBYIOT
HEMPO/I0JKUTEIbHBIE OCTAHOBKH U HETpyOble OIINOKH;

- OIICHKA «yIOBJIETBOPHUTEJIbHO»: CTYJICHT HE J1aeT MOJHOLIEHHOTO CBS3HOTO OTBETA HA
BOIPOC, HO KOMMYHUKAaTHBHBIH 3aMbICeNl NMPOCMATPUBACTCA M B IIEJIOM COJAEp)KaHHE MOXKHO
CUMTaTh BEPHBIM, Yy CTYACHTA MPHUCYTCTBYIOT HEKOTOpbIE TPYAHOCTH B ydacTHH B Oecene U
paboTe B Hay4yHOM KOJUJICKTHBE, OOJBIIOE KOJMYECTBO OLIMOOK B OIpPENENCHUH pPaboumux
MOHATUH; CTYIEHT HE BJAJCET B JAOCTATOYHOI CTENEHHM HABBIKOM (DHIIOJOTHYECKOTO aHAJIN3a
TEKCTOB POMAHTH3Ma U Pean3Ma;

- OLICHKA «HEYAOBJIETBOPUTEIBHO». CTYJCHT HE JIaeT CBA3HOIO OTBETA HA BOMPOC WU
BBICKa3bIBAHUS TIOBEPXHOCTHBI U HESCHBI, y CTYICHTa TPYJHOCTH B YUacTHH B Oecesie U padoTe B
HAyYHOM KOJUIEKTHBE, OOJIBIIIOE KOJMYECTBO OIIMOOK B OTIPEACICHUN PA0OUHNX MTOHATHA.

3adeTHO-IK3aMeHAIlMOHHbIE MaTepHaIbl s INPOMEXKYTOYHON  aTTecTaluH
(3x3ameHn/3auer)
Bomnpocs! 111 NOATOTOBKH K 3a4eTy

1. IlomuMmepHble MaTepuaibl, IUIACTUYECKHE MAcChl, KOMIIO3UIIMOHHBIE IOJIMMEPHBIE
marepuainsl. (I1K-3)

2. Pa3paboTKu MOJUMEPHBIX MAaTEPHAJIOB C YITYYIICHHBIMH U CHEIMAJIbHBIMH CBOHCTBAMH.
(TIK-3)

3. OcHoBHbIE (hU3UHYECKHE CBOMCTBAa (CTPYKTYPHBIC, MEXaHHYECKUE, HPOYHOCTHEIC),
nomuMepHbix Matepuaios. (I1K-3)

4.  OcHoBHBIE  (u3mueckue  cBoiicTBa  (Temodu3nyeckue,  SIEKTPOMArHUTHBIE,
CIIEKTpaJIbHBIC) MOJMMEpHBIX MaTepraioB. ([1K-3)

5. OcHOBHBIE XHMHUYECKHE CBOHCTBa (pacTBOPHMOCTb, PEAKIIMOHHOCHOCOOHOCTB,
ropro4ecTh, GoTonerpaaanus) noauMepHsix Mmarepuanos. (I1K-3)

6. DnexTpodu3nUecKue CBOWCTBA MOIMMEPOB (yAenbHas 3JIeKTpUUecKas MPOBOAMMOCTh Ha
IIOCTOSSHHOM M IIEPEMEHHOM TOKE, UIMpUHA 3allpeIleHHON 30HbI, AMAJIEKTpPUUYECKas
MPOHUIIAEMOCTB, AIEKTpUIecKas mpo4yHocTh). ([1K-3)

7. DNEeKTpOMarHWTHBIE CBOWCTBA IIOJIMMEPHBIX MAaTEpUaoB (YAaCTOTHBIE 3aBUCHMOCTH
JUDJIEKTPUYECKOM M MarHUTHOM IPOHMUIIAEMOCTEH, JEHCTBUTEIIBHBIE W MHUMBIE YaCTH
MIPOHHUIIAEMOCTEH, TAHI€HCHI yriia moTeps.). (ITK-3)

8. OCHOBHBIE TEXHOJIOTUH MPOU3BOJCTBA TEPMOTIOIACTUYHBIX TOJTUMEPHBIX MaTEPUATIOB IS
anexrponuku. (IIK-3)

9. OCHOBHBIE TEXHOJIOTHH POU3BOJICTBA PEAKTOILIACTOB JuIs AekTponuku. (I1K-3)



10. ITpon3BOACTBO IACKTPOIPOBOAANIMX MOTUMEPOB [yist deKTpoHuKH. ([TK-3)

11. Ilonumepnsie matepuansl g CBY-newarneix miar, CBY-antenH, xopmnycoB CBY-
ycerpoiicts. (ITK-3)

12. Paguompo3pauyHble, paAMO’KPAHUPYIOUIME M  PaJUOINOTIIONIAIONIUNE TTOJIUMEPHBIE
marepuainsl. (I1K-3)

13. TlonumepHble SIEKTPOM3OJSALMOHHBIE MaTepuaibl, NOJUMEpPHbIE MaTepHaibl Ul
KOPITyCOB CHJIOBO#1 anekTponuku. (ITK-3)

14. TlonmmepHble MaTepualibl JUIs MEYaTHBIX IJ1aT, AJIEMEHTOB HABECHOTO MOHTaXa,
JMCILIEEB, CEHCOPHBIX YCTPOHUCTB MUKpO3IeKTpoHUKH. (ITK-3)

15. IlonumepHble MaTepHaibl JUIS Pa3beMOB, IMPOBOJOB, KOPIYCOB MHKPOAIEKTPOHHUKH.
(IIK-3)

16. JlakoBbIe ANIEKTPOU3OJISIIHOHHBIC TIoIMMepHbIe MaTepuasbl. (I1K-3)

17. TlomumepHble MaTepuanbl IS HAHOAJICKTPOHHBIX YCTPOMCTB, HAHOCEHCOPOB,
nanocucrem. (ITK-3)

18. CBeTouyBCTBUTENBHBIC MaTepUalIbl 11l HaHOAIEKTpoHUKH. ([TK-3)

19. Onruyeckun mpo3pauHble ¢ TMOTJIOUIAIONIME  TOJMMEpHbIE  MaTepHaibl Ul
onrrodnekrponuku. (ITK-3)

20. JIroMuHecHeHTHBIE U (uTyopeclieHTHbIe ojuMepHble MaTepuaibl. (ITK-3)

21. TlonuMepHbIE MaTepHajbl Ui 3JIEKTPOAKTIOATOPOB, 3JIEKTPOHHBIX JATYUKOB IOJIEH,
AJIEKTPOHHBIX TATYUKOB MexaHndeckux BenuunH. ([1K-3)

22. onumepHble MaTepHraibl Uit nedatHo sekTponukH. (I1K-3)
Ilepeuenv komnemenyuii (vacmu KOMnemeHYUU), NPOBEPAEMBIX OUECHOUHBIM CPEOCHIEOM

[1K-3: roTOBHOCTBIO aHAJIM3UPOBATh U CUCTEMATU3UPOBATH PE3YNbTaThl UCCIEIOBAHUM,
MPEJCTABIATh MaTEPUAIIbI B BUJIC HAYYHBIX OTUETOB, ITYOIUKAIMA, TPEe3eHTAIHHA

OneHouHble CpeACTBA Ui HMHBAJTUAOB W JUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX MCUX0()U3NYECKHX 0COOCHHOCTEH.

— Npu HEoOXOAMMOCTH HHBAIUAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH
3JI0POBBS MPEIOCTABIISIETCS TOTIOTHUTEIILHOE BPeMsI JUIsl IOJITOTOBKH OTBETA HA DK3aMEHE;

— [P TIPOBEICHUH MPOLEIYPhl OIICHUBAHUS PE3YIbTATOB OOYyUEHHsSI MHBAINUOB M JIMII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMAaTPUBAETCS MCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAILHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOIUMOCTH ISl 00YJArOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSAMH 3/I0POBbS
U UMHBAIKIOB TMpOIEIypa OLCHMBAHUSA pPE3YyJIbTaTOB OOYYEHHUS IO JUCLUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Tponienypa oleHMBaHUS PE3yJIbTAaTOB OOYYEHUs WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JUCHMIUIMHE (MOMIYJI0) TPEAyCMaTpUBaeT INPEA0CTaBICHHE
uHpopmManuu B (opmax, aZanTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUSITHA
uH(pOpMAIINH:

Jnst U1 ¢ HapyIIEeHUSIMH 3pEHUST:

— B 11e4aTHOM (popMe yBeTUUEHHBIM HIPUPTOM,

— B (JopMe€ AIIEKTPOHHOTO JTOKYMEHTA.

JUnst U1 ¢ HapyIIEeHUsIMH CITyXa:

— B rieyatHoi (opme,

— B JopMe AIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMHA OTIOPHO-JIBUTATEIBHOTO amnapara:

— B reyatHoi (opme,

— B JopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.



4.2 MeTtoanyecKue MaTepualibl, onpeae/siolnue Npoueaypbl OlleHUBAHUSI 3HAHUIA,
yMeHMii, HaBBIKOB W (MJIM) ONbITA [AeITeIbHOCTH, XapPaKTePH3YIOUIUX JTANbI
(¢GopmupoBaHus KOMIIETEHUUI

Kpumepuu oyenusanus no 3auemy:

- OIICHKAa «3a4YTE€HOY» BBICTABJISIETCS CTYAEHTY, €CJIM OH 00JaJaeT 3HAHUEM OCHOBHOTO
MaTepuana, XOTS W JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO MpaBHIIbHBIE (OPMYIHUPOBKH,
HapyLIEHHUs] JIOTUYECKOM TIOCIIE0BAaTEIFHOCTH B HM3JIOKEHUH IPOrpPaMMHOIO MarepHala,
3aTpyAHEHU MPH BBHITIOJHEHUU TIPAKTHUECKUX 3371a4 HE3HAUNTEIbHBI;

- OIICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYJIEHTY, KOTOPbIl HEe 3HAET 3HAUUTEILHON YacTu
MaTepuaia JIUCHMIUIMHBI, JOMYCKAeT CYIIECTBEHHBbIC OIMIMOKH, HEYBEPEHHO, C OOJBIIMMHU
3aTPYyAHEHHUSIMH PEIaeT MPaKTUYECKHUE 3aJa4i WIIM HE CIIPABJISIETCS C HUMU CaMOCTOSITEIIBHO.

OrneHoYHbIE CpeACTBA U HMHBAJIUAOB W JUI[ C OTPAaHUYCHHBIMH BO3MO>KHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX IICUX0()U3NYECKHX 0COOCHHOCTEH.

— mpu HEoOXOAMMOCTH HHBAIUAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH
3JI0POBBS MPEIOCTABISIETCS TOTIOTHUTEIIEHOE BPeMsI JUIsl IOJITOTOBKHM OTBETA HA AK3aMEHE;

— [P TIPOBEICHUH MPOLEYPhl OICHUBAHUS PE3YIbTATOB 0OYyUEHHSI MHBAINUOB M JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMAaTPUBAETCS MCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOIUMOCTH ISl 00YJAIOIIUXCSl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSAMH 3/I0POBbS
U MHBAIKIOB TMpOIEIypa OLEHUBAHUSA pPE3YJIbTaTOB OOYYEHHUS MO JUCLHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oleHUBaHUS PE3yJIbTATOB OOYYEHUS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JUCHMIUIMHE (MOMIYJI0) TPEAyCMaTpUBaeT IPEAOCTaBICHHUE
uHpopManuu B (opmax, aZanTUPOBAHHBIX K OrPAaHUYEHHUSIM HX 370POBbS U BOCIPHUATHA
uH(pOpMAIINH:

JUnist T ¢ HapyIIECHUSIMH 3PEHUST:

— B 11e4aTHOU (popMe yBeTUUEHHBIM HIPUPTOM,

— B (JOpMeE AIIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyLIEeHUsIMH CITyXa:

— B rieyatHoi (opme,

— B JopMeE AIIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEeHUsIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— B rieyatHoi ¢opme,

— B (JopMe€ AIIEKTPOHHOTO JTOKYMEHTA.

JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJaronuxcs.

S. IlepeyeHb OCHOBHOW W [JONMOJHUTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOIUMOI
JJIsl OCBOEHMS IV CHUIIMHBI (MOIYJIAA)

5.1 OcHoBHast IMTepaTypa:

1. PoBkuna H. M., JlsankoB A. A. XuMus u TexHOJOrus mnojauMepoB. HcxomaHbie
peareHThl Ui MOJY4YEHUs MMOJIMMEPOB M UCTBITAaHUE MOJIMMEPHBIX MaTepuanoB. JlabopaTopHbIit
IIPaKTUKYM: yueOHOe nocooéue. N3natenbcTBO "Jlanp". 2020. C. 432.
https://e.lanbook.com/book/131014

2. Cyrsrun B.M., JlsnkoB A.A. ®OU3UKO-XUMUYECKHE METOABl HCCIEIOBAHUS
MOJINMEPOB: ydeOHOe nocobue. W3narenscTBO Jlans. 2018. 140 C.
https://lanbook.com/catalog/khimiya/fiziko-khimicheskie-metody-issledovaniya-polimerov/

3.  MeramononuMepable  THOpUAHBIE  HaHOKOMMO3WTHL.  [lomoraiimo A. /1,
Jokapaumanuea . M. — Mocksa: MznarensctBo Hayka. — 2015. — 493 c. [DneKkTpoHHBIH
pecypc] — Pesxxum pocryma: http://biblioclub.ru/index.php?page=book_red&id=468384



https://e.lanbook.com/book/131014
https://lanbook.com/catalog/khimiya/fiziko-khimicheskie-metody-issledovaniya-polimerov/
http://biblioclub.ru/index.php?page=book_red&id=468384

Jljiss 0cBOEHUS TUCIUILTAHBI MHBAIUAMH U JTUIIAMH C OTPAHHYEHHBIMHA BO3MOKHOCTSIMH
3I0POBbSI UMCIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpaiimy.

5.2 JlonoJiHUTeJIbLHAS JIUTEPATYpPA:

1. TexHonorusi MOMyYEHHs TMOJUMEPHBIX IJICHOK CHEIMAIbHOTO Ha3HAUYEHUS U METO/bI
UCCIIEIOBAaHUSI UX CBOWCTB: yuyeObHoe mocobue. - Kazanp : Uzn-so KHUTY, 2014. - 182 c.
[DneKTpOHHBII pecypc] - Pexxum JOCTyIa:
http://biblioclub.ru/index.php?page=book_red&id=428132.

2. PoroB, B. A. TexHonorus KOHCTPYKIMOHHBIX MaTepuaysioB. HaHoTexHonoruu
[DnexTpoHHBIH pecypc] : yueOHuk i By3oB / PoroB B. A. - 2-e u3a., nepepad. u jmom. - M. :
Opaiit, 2018. - 190 c. - https://biblio-online.ru/book/D01BASDD-AA3D-49CF-AQ067-
C6351CB24814.

3.I'magkos, C. O. ®usnka KOMIO3UTOB [ DIEKTPOHHBIN pecypc] : yueOHuK s By30B / C.
O. I'mangkoB. - 2-e u3A., ucnp. u pom. - M. : KOpaiit, 2017. - 332 c. [DnekTpoHHBIA pecype| —
Pexxum nocryna: https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276.

5.2. llepuoanyeckasi JuTepaTypa

1. Bassl nanneix komnaauu «Mcer Beroy http://dlib.eastview.com

2. DnexrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

3. Hayuno-teopernueckuii >xypHan «KypHana SKCIEpUMEHTAIbHONM U TEOPETUYECKON
¢dum3ukm» https://www.elibrary.ru/contents.asp?titleid=8682

4. Hayunblit 0030pHBIH )KypHaI «Ycrexu ¢pusnueckux Hayk» https://ufn.ru/

5. Hayunsrii 0030pHbIit xkypHaN «Ycnexu xumun» https://www.uspkhim.ru/

6. Hayuno-npousBoacTBeHHBIN *)ypHan «HaHotexHonoruu. Jkosorus. [Ipon3BoacTBoy.
https://www.elibrary.ru/title_about.asp?id=32568

7. Hayunslii 0030pHBIH KypHaI «Poccuiickue HAHOTEXHOJIOTUNY.
https://www.elibrary.ru/title_about_new.asp?id=10601

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpeMeHHble MPo(ecCHOHAIBLHbIE 0a3bl
OJAHHBIX U I/IH(l)OpMaIII/IOHHLIe cnpaBqu,le CUCTEMBI
JIeKTPOHHO-0ubIMoTeuHbIe cucteMbl (IBC):
DBC «IOPAUTY https://urait.ru/
SBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
DBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM>» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

arwdE

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nznarensctBa Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnauoreka (HIb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaHbIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickoit
iatgopme HaydHbIX xypHatoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas »nekTpoHHass OuOnMMOTeKa (JOCTYH K DJNEKTPOHHOM OuOIMOTEeKe
nuccepraiuii Poccuiickoit rocymapctBennoi oubmuoreku (PT'B) https://rusneb.ru/
8. DmnekrponHas kosuiekuus Oxcdoprackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html

akrcwpn=



https://biblio-online.ru/book/D01BA5DD-AA3D-49CF-A067-C6351CB24814
https://biblio-online.ru/book/D01BA5DD-AA3D-49CF-A067-C6351CB24814
http://dlib.eastview.com/
https://grebennikon.ru/
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https://e.lanbook.com/
http://webofscience.com/
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http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/

13. zbMath https://zbmath.org/

14. Nano Database https://nano.nature.com/

15. Springer eBooks: https://link.springer.com/

HNHpopmManoHHbIe CIPABOYHBIE CHCTEMBbI:
1. KoncynberanT Ilntoc - cnpaBouyHas mpaBoBasi cucTeMa (JOCTYII IO JIOKAIbHON CETH C
KOMITLIOTEPOB OMOIIMOTEKH )

Pecypcsbl cBOGOIHOTO qJ0CTYNA:

1. AwmepukaHckas nmateHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJICKUX Auccepraruit hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MUHUCTEPCTBO HAYKH M BhICIIEro oopaszoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii moptai "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmarmonnas cucrema "EnuHoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbIX 00pa3zoBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®depepanbHBIN HEHTP UH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekr 'ocynapcTBEHHOro MHCTUTYTA pycckoro s3bika UMeHu A.C. Ilymkuna
"O0pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBovHO-UH(pOPMAIIMOHHBIN mopTan "Pycckuii si3e1k" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sunukioneauu http://dic.academic.ru/;

13. OOpa3oBarenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpa3oBanuu B Poccuiickoit @enepanun". Bonpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE 3JIeKTPOHHBbIE 00pa3oBaTe/ibHbIe H HMH(POPMALMOHHBIE Pecypchl

KyoI'y:

1. Cpena Moay/IbHOTO AUHAMHUUecKoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHBIX IUIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, MyOIUKauil 1
koHpepenmwmii http://mschool.kubsu.ru/

3. bubnmnorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHPOPMAITOHHBIX
oOpa3zoBarenbHbIX TexHOoJoTHi http://mschool.kubsu.ru;

4. DnextpoHHbI apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTelbHbIE pecypchl Kadeapsl MHPOPMALMOHHBIX CHCTEM U
TexHosioruii B oOpasoBanuu KyO6I'Y u nHayuno-merommueckoro >xypHana "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meronuyeckne yka3aHusi sl O0y4AlOIIMXCA IO OCBOEHHMIO MCHHUILUIMHBI
(Moxyis)

Ha camocrostenbHyto paboTy CTyJEHTOB MO JTUCHUIUIMHE «[loJMMephl B 3IEKTPOHUKE,
cormacHo TpeboBanusiM DPI'OC BO mno mwHampasnenuto 11.03.04 DnexktpoHuka u
HaHOAJIEKTpoHUKa npoduius " MHTerpanpHas >MEKTPOHHKA, (OTOHMKA M HAHOZJICKTPOHHKA',
orBoautcs 45,8 wuacoB CPC or o6mei Tpynoemkoctn mucuuminabl (108  wacoB).
ConpoBok/IeHME CaMOCTOSITENbHOM paOOThl CTYJIEHTOB MOXXET OBITh OpraHU30BaHO B
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clenyrmux Gopmax:

— COCTaBJICHHEM WHAWBUAYAJIBHBIX IUIAHOB CAMOCTOSTEIHFHOW pabOThl KaXJ0To U3
CTY/ICHTOB C YKa3aHHUEM TeMbI U BUJIOB 3aHATHIA, ()OPM U CPOKOB MPE/ICTABIICHUS PE3yIbTATOB;

— TPOBEJICHHEM KOHCYNbTalMi (MHAMBUIAYAJbHBIX WM TPYMIOBBIX), B TOM YHCIE C
PUMEHEHHEM JAUCTAaHIIMOHHOM cpeibl 00ydeHHsI.

Kpurepuii orienku 3pGeKTUBHOCTH CaMOCTOSITEIbHON paboThl CTYAEHTOB (hOPMUPYETCS
B XOJI€ MPOMEKYTOUYHOTO KOHTpOJIA MIpOILecca BBIMOJHEHUS 3aJaHUN M OCYIIECTBIIIETCS Ha
OCHOBE Pa3JIMYHbIX CIIOCOOOB B3aHMMO/ICHCTBHSL.

B cooTBercTBMM ¢ O3TUM TIpU TPOBEICHHHM OINEPATUBHOTO KOHTPOJS MOTYT
UCTOJb30BAaThCs  KOHTPOJBbHBIE BONPOCHI K  COOTBETCTBYIOUIMM  pas3feiiaM  OCHOBHOM
IUCUUTUIAHBL «[loNuMephl B 3JIEKTPOHUKE.

KoHTpone ocymiecTBisieTcsi MOCPEICTBOM YCTHOTO OMNpPOCa CTYAEHTOB IO OKOHYaHHWHU
M3yUYeHHs TeM Y4eOHOW AMCUUIUIMHBI U BBITIOJIHEHUS TUCbMEHHBIX KOHTPOJIBHBIX PadoT.

CormpoBokIEHIE CaMOCTOATENHHON PadOThI CTYAEHTOB TaKXKE OPraHM30BAHO B CIIEIYIOIIMX
bopmax:

— YCBOEHHE, JONOJHEHME M BHUKAaHUE B pa3OupaeMble pasliesibl JUCUUIUIMHBI TPH
MOMOIIIY 3HAHUH MOJYYaeMBbIX 110 CPEACTBAM M3yYEeHUs PEKOMEHIYeMO JINTepaTyphl;

— IyTeM HamucaHus pedepaTUBHBIX padOT U aHAIM3 pe3yabTaTa UX OTKPBITOTO JOKJIA/a;

— KOHCYJBTAallUM, OPraHU30BAaHHBIC Ui Pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB IpH
CaMOCTOSITEIbHOM HM3y4Y€HUHU TEX HJIM MHBIX aCMEeKTOB Pa3JIelIOB YCBaMBaeMOW MH(POpPMALUHU B
TUCLUIUINHE.

K cpencrBam obecrieueHnss OCBOCHHs TUCHUIUIMHBI «[10IMMEpBI B AIIEKTPOHUKE» TaKKe
OTHOCSITCS 3JIGKTPOHHBIE BAapPHAHTBI JIOTIOJIHUTEIBHBIX YUEOHBIX, HAYYHO-TIOMYJISIPHBIX |
HAaYYHBIX U3JaHUI 110 JAHHOM AUCLHUILIMHE.

3aHATUSA JIEKIMOHHOTO THNA SBIAIOTCS OJHOM M3 OCHOBHBIX (opM 0OyueHHS
CTY/IEHTOB, BO BpEMs KOTOPBIX CTYJEHTaM NPEAOCTABIISETCS BO3MOXKHOCTh O3HAKOMHTBHCS C
OCHOBHBIMH HAayYHO-TEOPETUYECKHMHU IOJIOKEHUAMHU, MPOOIeMaMy JUCHUIUIMHBL, MOTYYHTh
HE00X0/IMMOE HaIpaBlieHHE M PEKOMEHJALNU Ul CaMOCTOATEIbHOM paboThl ¢ yuyeOHUKaMHU,
y4eOHBIMM TOCOOMSAMH, TMpPHU MOArOTOBKE K CEMHMHApPCKUM 3aHATHSAM. Jlekuus sBisercs
pe3yabTaTOM KPOMOTJIMBOM MOATOTOBKH MPEIOaBaTeisl, U3yueHHs] 1 0000IeH!s] HayYHOU U
yueOHoil nmutepaTypbl. CTONb e yCepAHOH J0JDKHA OBITh M MOJrOTOBKA CTYJCHTAa HaKaHyHE
JIEKIMH, TIOCPEACTBOM M3y4YEeHHUSI COOTBETCTBYIOIIEH YUeOHOM JTUTEpaTyphl, IOBTOPEHUS paHee
MPOMJICHHBIX TEM.

Bo Bpems nekumu cnemyer 3ammcaTh JaTy €€ IMPOBEICHHs, TeMy, IUIaH JIEKILHUH,
BOIIPOCHI, KOTOPBIE BEIHOCATCS] HA CAMOCTOSITENIbHOE U3y4eHHEe, OTMETUTh HOBUHKU y4eOHOM U
HAayYHOM  JIUTEepaTyphl, pPEKOMEHAOBaHHbIEe JeKTOpoM. CTyneHTaM  peKOMEHIyeTcCs
KOHCIIEKTUPOBATh €€ OCHOBHBIC IOJIOXKEHHS, HE CTOUT IBITAThCS JOCIOBHO 3amUcaTh BCIO
JIEKIMIO, TOCKOJIBKY CKOpPOCTh JIGKIIMM HE pacCuuTaHa Ha JOCIOBHOE BOCIPOU3BEICHUE
BBICTYIIJICHUS JIEKTOpa B KOHCIIEKTE, TEM HE MEHEEe OHa SIBJIETCS JOCTaTOYHOW JUIs TOTO,
YTOOBI CTYJEHT CMOI HE TOJBKO YCBOWUTH, HO M 3apHUKCHUpOBaTH Ha Oymare CyIIHOCTb
3aTPOHYTHIX JIGKTOPOM TMpOOJeM, BBIBOJABI, @ TAaKKE Y3JOBBIE MOMEHTBI, Ha KOTOpPbIE
oOparmtaercsi oco0oe BHUMaHME B X0/1€ JIEKIMU. Ha JIeKiuu cTyIeHTY peKOMEHIyeTCsl IMETh Ha
CTOJIaX TOMHUMO KOHCIEKTOB TakKXke IporpamMMmy Kypca, KoTtopas OyJeT crnocoOCTBOBAaTh
Pa3BUTHI0O MHEMOHMYECKOH IaMsATH, BO3SHHUKHOBEHHIO aCCOLMAIMI MEXIy BBICTYIUICHUEM
JIEKTOpa U MPOTpaMMHBIMU BOTIpocaMu. B ciydyae BOZHUKHOBEHHUS y CTYACHTA O XOY JICKIIUU
BOIIPOCOB, HX CIIEAYET 3aJlaBaTh cpa3y e WM B KOHIIE JICKI[UH B CIIEHUATEHO OTBEICHHOE /IS
3TOTO BpEMS.

3aHATHS CEMHMHAPCKOI0 THIA TPEICTABISAIOT CO0OM OJHY W3 BaXHBIX (GOPM
CaMOCTOSTENIbHOW paboThl CTyneHTOB. [IoAroToBKa K MPAKTHYECKUM 3aHATHSIM HE MOXKET
OTPAaHUYUTHCS CIYIIAHWEM JIEKIUH, a MpeanoJiaraeT MpelBapUTEIbHYI0 CaMOCTOSTEIBHYIO
paboTy CTYIEHTOB B COOTBETCTBUM C METOAMYECKUMH pa3padOTKaMu 10 KakIOu
3aIUIAHUPOBAHHOMU TEME.



B opraHumzanmuu = NpakTHUYECKUX 3aHATHM  peanu3yercs [PUHLOMUII  COBMECTHOM
NeATeNbHOCTH, coTBOpuecTBa. CeMUHap TaKXke SBIsSETCS BakHeimell ¢GopMoil ycBOCHHS
3HaHMH. B mpouecce MOArOTOBKM K CEMHUHAPY 3aKpPEIUISIOTCS U YTOUHSIIOTCS YK€ MU3BECTHBIE U
OCBaMBAIOTCSl HOBbIe Karteropuu. CeMUHap Kak pa3BUBarollas, akTHUBHas (opma yueOHOTo
nporecca CnocoOCTBYET BbIPAOOTKE CaMOCTOSTEILHOTO MBIIIJICHUSI CTYJCHTa, (POPMUPOBAHUIO
MH(POPMALMOHHOM KYJIBTYPHI.

CamocTosiTe1bHAsE padoTa COACPKUT CIEAYIOUIME BUAbI y4eOHOW JeATeNbHOCTH
CTYZCHTOB:

—  TEOPETHYECKYI0 CaMOIIOJrOTOBKY K Ja0OpaTOPHBIM 3aHATUAM M K 3a4eTy IO
KOHCIIEKTaM M y4eOHOH uTepaType;

— odopMmiIeHHE OTYETOB IO pe3yabTaraM JalopaTOpPHBIX PabOT (O BBHIMOIHEHHON
nabopaTOpHOM paboTe CTYAEHTHI OTYUTHIBAIOTCS MPEINOIaBaTeo Ha CieayroueM (0UepeHOM)
1a00paTOPHOM 3aHATHH);

— TOJArOTOBKa pedepara mo oJHON U3 TeM y4eOHOM AUCIUTUINHEL,

— MOATOTOBKA MPE3EHTAIMH Mo TeMe pedepaTa M BHICTYIUICHHE C JJOKIAJA0M Ha OJTHOM
U3 JIEKLMOHHBIX 3aHATHIL.

CryneHTy HEOOXOJMMO CHCTEMaTH4Yeckd paboTaTh B TEYCHHE CEMECTpa MO H3YYCHHIO
TEOPETHUYECKOTO MaTepHaja U MpruoOpPETEHNIO HABBIKOB SKCIIEPUMEHTAIBHOM paboThI.

JUi 3amoMUHaHUS JIEKIIMOHHOTO Marepuayia (B TOM 4YMCIE M B MEPUOJ NMOATOTOBKU K
3a4eTy) CTYIEHTY HEoOXOJMMO XOpOIIO 3HAaTh CBOWCTBA MAMATH W AKTUBHO I0JIb30BATHCA
MHEMOTEXHUYECKMMH IMpUeMaMu. MeToauuecKue pEeKOMEHJAIMU 110 3allOMUHAHUI0 MOYHO
HalTHU U B VIHTEpHETE 110 KJIFOUEBHIM CIIOBAM: «IIaMSTh», \MHEMOHHUKA», <(MHEMOTEXHHUKAY, «KaK
3alIOMHUTh y4eOHBIM Marepuam». JKemarenbHO TakkKe O3HAKOMUTBCA C  IpUEMaMH
KOHCIIEKTUPOBAaHUS, T.€. CO CIIOCOOAMH COKpAIEHUS 3alUCH CJIOB M CIOBOCOYETAHUH,
HanpuMep, IPUMEHSAEMbIMU B CJIOBAPAX U SHIUKIIONEIUIX.

B ocBoeHMM AMCLMIIIIMHBI MHBAIMJAMH U JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYCHHE MMEET HHIUBUAyalbHas ydeOHas paboTa (KOHCYIbTAlluH) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YUeOHOTO MaTepHana.

Jlok1ax — 3TO pe3ynbTaT CaMOCTOSTENIbHON paObOThl CTYACHTA, MPEICTABISAIONINNA cO00M
KpaTKOE YCTHOE M3JIOKEHUE B TEUEHUU 5-8 MUHYT pe3ylbTaTOB TEOPETUUECKOTO aHAJIM3a WIH
JKCIIEPUMEHTAILHOIO MCCIICOBAHUA B paMKax OIpPEACIICHHOM HaydHOW TeMmbl. B xoxe
nyOJIMYHOTO JOKJada CTYACHT JOJDKEH PAaCKpBITh CYTh aHAIM3UPYeMOW paboThl M BBICKA3aThb
COOCTBEHHBIE B3IJISJIbl HA paCCMaTPUBAaEMbIe TIPOOIEMBI.

[TonroToBka MOKJIQA0B HEOOX0AMMA B IENAX MPUOOPETEHHS CTYJCHTAaMH HEOOXO0IUMON
npodeccuOHaNbHONW MOArOTOBKH, PAa3BUTHUS YMEHHUS M HABBIKOB CaMOCTOSTEIBHOTO IOMCKA H
aHaJIu3a HAYYHbIX MCTOYHMKOB. C IOMOIIBIO AOKJIA[Aa CTYAEHTHI NPU €ro MpOCIyLIMBAaHUU
riIy0>ke MOCTUTAIOT CIIOXKHBIE TPOOIeMBI Kypca, yyaTcs JaKOHUYHO IEePECKa3bIBaTh COACPIKUMOE
HAyYHbIX UICTOYHHUKOB, 0000IIAaTh BHIBOJIBI U JIENIATh 3aKIIOUEHHE.

[TonroroBka nokiaga CcHocoOCTBYeT (OPMHUPOBAHUIO YMEHHUS IMOMCKA HAay4HBIX
MCTOYHMKOB U Pa3BUTHIO YMEHHUS aHATU3UPOBATh HAYYHBIE CTAThH U COOOIICHHUS.

KauecTBo nOKIaza OLIEHHMBAETCA IO TOMY, HACKOJBKO €r0 COAEPKaHHE COOTBETCTBYET
33JJaHHOM TeMe, KaKhe MCIOJb30BaHbl IEPBOMCTOYHUKH, HACKOJIBKO IIOCIEAOBATEIBHO OH
U3JI0KEH.

OOBEKTHUBHOCTh OLIEHKH PabOTHl MpEnojaBaTesieM 3aKJII0YaeTcsi B OINPE/ICICHUU ee
MIOJIOKUTEIIBHBIX U OTPHULATEIbHBIX CTOPOH, MO COBOKYITHOCTH KOTOPBIX OH OKOHYAaTEJIbHO
OLIGHUBAET IMpECTaBICHHYIO paboTy. Ilpu oTpunarensHoil perien3nn padboTa Bo3BpalaeTcs Ha
n0pabOTKy C TOCTEIYIOIUM NPEACTAaBICHUEM Ha IOBTOPHYIO INPOBEPKY C MPHIIOKECHUEM
3aMeuyaHuil, CEIaHHbIX IPENoaBaTeNeM.

C TOYkM 3peHUs METOJMKH TIPOBEICHUS CEMUHAp TNPEACTaBIsieT  CcoOOM
KOMOMHHPOBAHHYIO, HHTETPaTUBHYIO (popMy yueOHOTO 3aHATHS. {151 MOATOTOBKU U TOYHOTO M
MOJIHOTO OTBETa HAa CEMUHAPCKOM 3aHITUU CTYAEHTY HEOOXOIMMO CEpPhe3HO M OCHOBATEIILHO
MOJATOTOBUTHCA. JlJs1 3TOrO OH JOKEH YMeTh paboTaTh C y4eOHOW M JIOTIOJHUTEIBHOM



JUTEPaTypOi, a TakKe 3HATh OCHOBHBIE KPUTEPHHU Ul HallMCaHUs pedepaTa MM MOATOTOBKH
JOKJIa/1a, €CJIM CEMUHAp MPOXOAUT B AaHHOH (opme. B KoHIIE 3aHATHS, TIOCIE TOIBEACHUS €T0
UTOTOB TIPENoJaBaTeieM CTyIEeHTaM PEKOMEHIYETCS BHECTH W3MEHEHHsS B CBOM KOHCIIEKTHI,
OTMETHTh MH(OPMALUIO, MPO3BYYABLIYI0 B BBICTYIUICHUSAX APYTUX CTYIACHTOB, JIOIOJHEHMS,
ClIeIaHHBIE MIPEToIaBaTeNIeM U He OTPaKEHHBIE B KOHCIIEKTE.

B ocBoeHMM MUCHMIUIMHBI WHBAIWJIAMU M JIMLAMH C OTPAHMYCHHBIMHU BO3MO>KHOCTSIMU
3I0pOBBsI OOJIBILIOE 3HAYEHHWE HMMEET WHIMBHAyalbHas y4deOHas paboTa (KOHCYIbTallUM) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YUeOHOTO MaTepHana.

WupuBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHAWBUIYaTU3alUN OOYUEHHsI U YCTaHOBJIEHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJy IMpernojaBaTesieM MU OOyJaromMMCS HMHBAJIUAOM MM JIMLOM C OTPaHUYCHHBIMH

BO3MOKHOCTSAMHU 3J0POBbBAL.

7. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne 1o JMCUNIIuHEe (MOAYJII0)

HaumenoBanme CIICIIHMAJIBHBIX

OCHaIIeHHOCTh CIICIIMAJIBHBIX

HepequL JIMICH3UOHHOI'O

HOMGHIGHI/Iﬁ HOMGHIGHI/Iﬁ IIPOrpaMMHOI0 obecrieueHust
Y4eOHbIe ayUTOpUN IS Mebenb: yueOHast MeOenb
MIPOBEICHUS 3aHATHN TexHuueckue CpencTBa
JISKITAOHHOTO THUTIA OoOy4YeHMsI: DKpaH, MPOEKTOpP,
KOMITBIOTEP
Y4eOHbIe ayqUTOpUU IS Mebenb: yueOHast MeOenb
MIPOBEJICHUS 3aHATHIA TexHuueckue cpencTaa
CEMHHAPCKOTO THUTIA, OoOy4YeHMsI: DKpaH, MPOEKTOp,
TPYIITOBBIX U HHIUBUAYAIBHBIX | KOMITBIOTEP

KOHcyHBTaHHﬁ, TCKYILICTO
KOHTPOJIA U HpOMe)KyTO‘IHOIZ
aTTeCTallin

VYuebusie ayauropuu A21 u
A22 HOL] ICCH KyO0I'Y mns
MpoBeeHHs J1a00paTOPHBIX
3aHATHH

Ob6opynoBaHue: BHITSKHbIC
mKaQbl XUMHYECKHUE,
AIIEKTPOIIIUTKH J1a00paTOPHEIE,
3JIEKTPOHHBIE BECHI,
CYIIMJIBHBIN mKad, pacTPOBBIH
3JEKTPOHHBIN MUKPOCKOI
CBEPXBBICOKOT0 pa3peleHus
JEOL JSM7500F, criektpomerp
3JIEKTPOHHOT0 NTapaMarHUTHOIO
pe3onanca JEOL JES-FA300,
YCTaHOBKa MarHeTPOHHOIO
HanbuieHust Q150T ES,
YCTaHOBKA JUI OCaXACHUS
ToHKHX IieHok CCR Copra
Cube ISSA.

1. Onepanmonnas cucrema MS
Windows (© Microsoft
Corporation).

2. NuTerpupoBanHoe odrcHoe
npunoxenne MS Office (©
Microsoft Corporation).

3. [IporpamMMHOe 0OeCIICUeHUE IS
OpraHM3alUH YIPABIIEMOT0 U
6e3omacHoro gocrymna B MHTEpHeT.
4. TIporpammHOe oOecTIedeHUE IS
6e30racHoOM pabOTHI Ha
KOMITbIOTEpE — (haiIoBBIi
AQHTUBHPYC, IOYTOBBI aHTHBHUPYC,
Be0-aHTUBHUPYC U CETEBOM HKpaH.
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BO3MOJKHOCTBIO MOJKITIOUEHUsI K ceTu «HTepHEeT» M obOecreyeHreM JI0CTyIa B AIIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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MeOEeTH: KOMITBIOTEPHBIC CTOJIBI
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obopynoBaHue, obOecreunBaroIee
JOCTYII K CeTH MHTEPHET (IIPOBOTHOE
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coeqrHeHue 1o Texnonoruu Wi-Fi)
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