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1 Hesm 1 3a1a4M U3yYeHU S TUCHMILUIHHBI (MOYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

«ITomuMepsl B AJIEKTPOHHMKE» — WHTErpAaTUBHAs Hay4Has AWCIUIUIMHA O pa3paboTkax,
MPOU3BOJICTBE, TPUMEHEHUU W CBOMCTBAX MOJUMEPHBIX MATEPHAIIOB IS M3JCIUNA MHKpPO- U
HaHORJICKTPOHHUKH.

[enpro ocBOeHUs TUCTUTLIAHBI «[loMMMepBI B 2IEKTPOHUKEY SIBJISIETCS (GOpPMHUpPOBAHUE Y
CTYJICHTOB 3HAaHUN O pa3pabOTKax, UCCIIECIOBAHUSIX, METPOJIOTHH, TPOU3BOICTBE, TPUMEHEHUH U
CBOMCTBAX MOJIMMEPHBIX MATEPUAJIOB JIsl U3/1€IIMHA MUKPO- U HAHODJIEKTPOHUKH.

1.2 3agaun AUCHUIIIMHBI

3amauaMu OCBOCHUS AUCHUTUTUHBI «IloTUMEpBI B 3JIEKTPOHUKE) SIBIISIOTCS:

— (dopmupoBaHME 3HAHUW 110 OCHOBHBIM TEHIEHIMSAM Ppa3BUTUSA IOJMMEPHBIX
MaTepUasoB JUIsl MUKPO- U HAHOSJIEKTPOHUKH B Poccuu u 3a pyOexoM;

— (dopmupoBaHMEe 3HaHUW 10 (U3UKO-XMMHYECKUM OCHOBAM TIPOM3BOJACTBA M
MPUMEHEHUS MTOJTUMEPHBIX MAaTEPUATIOB ISl MUKPO- M HAHOAJIEKTPOHUKHU;

— (GOopMHpPOBAaHHE 3HAHUHM IO AJIEKTPOMArHUTHBIM M (PU3UKO-XMUMHUUYECKHM CBOMCTBaM
OCHOBHBIX MTOJIUMEPHBIX MAaTEPUAJIOB JIJIi MUKPO- U HAHODJIEKTPOHUKH;

— (dopMupoBaHHE YMEHHUS PACIIO3HABATh PA3MMYHBIE TUIBI M BHIBI MOJMMEPHBIX
MaTepHaJioB, aHAIM3UPOBATh SKCIEPUMEHTAIbHBIC JAaHHBIC MO CBOWCTBAM W XapaKTEPUCTUKAM
MOJIMMEPHBIX MaTEPUAJIOB JJISI MEKPO- U HAHOAJICKTPOHUKH;

— QopmupoBaHuEe YMEHHS HU3MEPSATh OCHOBHBIC (U3UKO-XHMMHUYCCKHUE XaPaKTCPUCTUKU
MOJIMMEPHBIX MAaTEPUAJIOB JJISI MUKPO- U HAHOAJICKTPOHUKH.

B pesynbrare uzydeHuss AuciuiuinHbl «[lomumepsl B 3JIEKTPOHUKEY CTYACHTHI JTOJDKHBI
MOJy4YUTh 0a30Bble 3HAHMS W MPAKTUYECKUE HABBIKU, MO3BOJSIOLIUNE MPUMEHSTH MOJIUMEPHI U
MJIaCTMAcChl B JJIEKTPOHHBIX  YCTPOWCTBAX, YMETh BBINOJHATH  AKCHEPUMEHTAIBHBIC
MCCJIEI0BAHMS OCHOBHBIX CBOMCTB MOJIMMEPOB U TUIACTMACC JIJISl DJIEKTPOHHBIX YCTPOUCTB.

1.3 MecTto aAucuMIuInHbI (MOYJs) B CTPYKType 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuummmaa b1.B.JIB.01.01 «Ilonumepsl B 21€KTpOHUKE» ABIISAETCSA COCTABHOW YacCThIO,
dbopmupyeMoil ydyacTHUKaMH 00pa3oBaTeNbHBIX OTHOIIeHu, B ydebHoMm rtutane (b1.B.JIB) u
U3y4aercs B 5-OM CEMECTpE.

Hucuunnuna «[lonmuMepsl B 31eKTpoHMKE» Oa3UpyeTcsl Ha 3HAHWU JAMCLUILIIMHBI
YHUBEPCUTETCKOTO Kypca: xumuu. OcBoeHue aucuuiianHbl «llomumepbl B 3IIEKTPOHHKE»
MO3BOJIUT BBIMYCKHUKaM OpPHUEHTUPOBATbCA B pPa3pabOTKaX, METPOJIOTMM U HPUMEHEHUU
COBPEMEHHBIX IIOJUMEPHBIX MAaTEpHUAJIOB JUII MHKPO- HAHOIEKTPOHUKU  PA3JIMYHOIO
(GyHKIIMOHAIbHOTO Ha3zHaueHHs. Ha ocHOBe 3TOM OUCHUIUIMHBI B JalbHEWIEM H3y4daroTcs
yueOHble JUCHUIUIMHBI «Marepuanbl HAHOAIEKTPOHUKNY, «TeXHOJOrMM MpPOU3BOJCTBA
JJIEKTPOHHOW  KOMIIOHEHTHOH  0a3p», «HaHOKOMIO3UTHBIE  pPaUOIOTJIOLIAIONINE U
paTuodKpaHUPYIOIIe MaTepHaIby BO3MOXKHO IPUMEHEHNE PE3yIbTaTOB 00yUEHHs CTyIeHTaMU
IIPU MOATOTOBKE BBIMTYCKHBIX KBATHU(PUKAMOHHBIX PaldoT.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI

W3ydyenne paHHOW y4eOHON JMCUUIUIMHBI HalpaBleHO Ha (HOpPMHUpPOBAHHE Yy
oOyuyaromuxcs cienyonux npopeccnonanbubix komnerenmii: [1K-3, ITK-4.

KOJI N HAMMCHOBAHUEC MHANKATOpAa PeSy.]'II)TaTBI 06yqu1/m 10 JUCHHUIIIINHE
JOCTHXKCHUSA KOMIICTCHIIN

IK-3 CrocobeH ctpouts mpocreiiiine GU3MIECKHEe W MAaTeMAaTHYECKUE MOJCIH MPUOOPOB, CXEM,
YCTPOHCTB M YCTAHOBOK DJIEKTPOHUKUM U HAHOVIEKTPOHMKHM Pa3IMYHOrO (PyHKIMOHAIHHOTO
Ha3HA4YeHHsA, a TaKKe HCIOJb30BaTh CTAaHAAPTHBIE MIPOTPAaMMHBIE CpPEACTBA WX KOMIBIOTEPHOIO
MOJIETUPOBAHMSL.




Kon n HaumeHOBaHUE HHAUKATOPA Pe3ynbTaTel 00yUeHHS IO TUCITUTLTIHE
IOCTHKEHNST KOMIIETEHIINT

I1K-3.1. Cnocoben cTpouTh (Qu3MUecKHe U | 3HaeT: OCHOBHBIC (PH3UKO-XUMHUYECKHE CBOHCTBA
MaTeMaTHYeCKHe MOJENTH MOJEJeH, Y3JIOB, | Pa3IMYHBIX THIIOB MOJINMEPOB, HEOOXOIUMBIE IS
0JI0KOB MTOCTPOEHUS MOJICTICH, SJIEKTPOHHBIX MPUOOPOB, CXEM
W YCTPOWCTB pa3nuYHOro ()yHKIMOHAIBHOTO
Ha3HAYCHMSI.

YMeeT: ucKaTh U aHATM3UPOBATh HAYYHO-
TEXHUYECKYIO M CIIPABOYHYIO HH(POPMAIIHIO TI0 110
(hMBUKO-XUMUYECKUM U IKCILTYyaTalldOHHBIM
XapaKTePUCTHKAM PAa3IMYHBIX ITOJIMMEPOB IS
MOCTPOEHUS MOJIETIEH.

Bnaneet: MmeTonaMu aHann3a Hay4YHO-TEXHUYECKOM
nHGOPMAITUH 110 PUIUKO-XUMHUECKUM U
AKCIUTYaTAIlHOHHBIM XapaKTePUCTHKAM Pa3THIHBIX
MTOJITMMEPOB IS IIOCTPOSHHUS MOJIETICH.

[1K-3.2 Brnageer HaBbIKAaMH KOMITBIOTEPHOTO | 3HAET: OCHOBHBIE (PH3UKO-XUMHUYECKHE CBOHCTBA
MOJIETTUPOBAHUS MOJIMMEPOB, HEOOXOIUMBIE [T KOMITBIOTEPHOTO
MOJIEJIUPOBAHHUS 3JIEKTPOHHBIX TPUOOPOB, CXEM H
YCTPOKCTB Pa3IUIHOrO (PYHKIIHOHAIEHOTO
Ha3HAYeHHUs

YMeer: ucKaTh ¥ aHAJIU3UPOBATH HAYYHO-
TEXHUYECKYIO U CIIPABOYHYIO HH(POPMALHUIO 10
(PU3UKO-XUMUYECKUM U IKCILTyaTallMOHHBIM
XapaKTepUCTUKaM PA3INYHBIX TOJTUMEPOB
HEOOXOIUMBIM ISl IPOBEICHUS KOMIIBIOTEPHOTO
MOJIETTHPOBAHMS

Brageet: MmeTomaMu aHain3a HayqIHO-TEXHUIECKOM
WHGOPMAITUH 110 PUIUKO-XUMHUIECKUM U
AKCILTyaTallMOHHBIM XapaKTEPUCTUKAM Pa3IU4YHbIX
MOJIMMEPOB, HEOOXOIUMBIE JIJIsl TIPOBEICHUS
KOMITBIOTEPHOT'O MOJICIMPOBAHFISI.

IIK-4 CnocobeH apryMeHTHpPOBAaHO BbIOMPaTh M PEANHM30BBIBATH Ha MNpakTHKE 3((EKTUBHYIO
METOAMKY 3KCIIEPUMEHTAIBHOTO HCCIEIOBAHUS IapaMeTpoB M XapaKTEepUCTUK HPUOOPOB, CXEM,
YCTPOHCTB M yCTAHOBOK DJEKTPOHUKH W HAHOMIEKTPOHHKH Pa3UYHOr0 (DYyHKIIMOHAIHHOTO
Ha3HA4YEHHUs

[1IK-4.1 3naeT METOAUKY MPOBEACHUS 3HaET: OCHOBBI METOAUK HKCIIEPUMEHTATBHOIO
WCCJIEIOBAaHUN MTapaMeTPOB U XapaKTEPUCTUK | HCCIEIOBAHUS MapaMETPOB M XaPaKTEPUCTHK
y3J10B, OJIOKOB 3JICKTPOHHBIX Y3JIOB ¥ OJIOKOB, KOHTPOJISI KauecTBa

IMMOJIMMCPHBIX HAHOMATCPUAJIOB.

YMeet: BHIOUPATh U PEaIn30BbIBATH HA IPAKTHKE
3¢ (eKTUBHBIE METOIUKU KCIIEPUMEHTAIBLHOTO
UCCIIE/IOBAHUS TIAPAMETPOB M XapaKTEPHCTHK
MOJIMMEPHBIX HAHOMATEPHAJIOB U 3JIEKTPOHHBIX
yCTpo#cTB (Y3710B M OJIOKOB) Ha MX OCHOBE.

Bnaneet: mpuémamu 3KCriepuMEHTaIbHBIX
MCCIICIOBAHUSIM TIAPAMETPOB U XapaKTEPUCTUK
MOJIMMEPHBIX HAHOMATEPHUAJIOB JJIsl YCTPONCTB
3NIEKTPOHHUKH U HAHOAJIEKTPOHUKH (Y3JI0B M OJIOKOB)
pazMnaHOro (HyHKIMOHAIBHOTO HA3HAYCHHUS HA UX

OCHOBE.

ITIK-4.2 CnocobOeH npoBOAUTE UCCIEAOBAaHUS | 3HAET: OCHOBHI 3KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS

XapaKTEPUCTHK DIICKTPOHHBIX MPUOOPOB rapaMeTPOB U XapaKTEPUCTUK, KOHTPOJIS KadecTBa
MOJIMMEPHBIX HAHOMATEPHUAIOB JJIsl AIEKTPOHHBIX
npubopoB.

YMeeT: mpoBOJUTH SKCIIEPUMEHTAIBHBIC




Kon n HaumeHOBaHUE HHAUKATOPA Pe3ynbTaTel 00yUeHHS IO TUCITUTLTIHE

JOCTHXKCHUSA KOMIICTCHIINHN

HCCIICIOBAHUSI TAPAMETPOB U XapaKTEPUCTUK
MOJIMMEPHBIX HAHOMATEPHAIIOB M AJIEKTPOHHBIX
YCTPOMCTB Ha UX OCHOBE.

OCHOBC.

Braneet: mpuémamu aHanuza qaHHBIX
SKCIIEPUMEHTAIBHBIX UCCIECIOBAHUSIM MApaMETPOB U
XapaKTEePUCTHK IMOJIMMEPHBIX HAHOMATEPHAIOB 1
YCTPOMCTB ANEKTPOHUKH U HAHOAIIEKTPOHUKH
pasauyHOro (PYHKIMOHAIBHOTO HA3HAUCHUS HA UX

Pe3yJIBTaTbI o6yquM51 110 JUCIUIIIINHE <<H0111/1Mep51 B JJICKTPOHUKC)» HNOCTUTAKOTCA B
paMKax OCYIICCTBIICHUA BCEX BHUI0B KOHTAKTHOM ¥ CaMOCTOATEIbHON pa6OTBI o6yqa}omnx0ﬂ B

COOTBCTCTBUH C YTBCPIKACHHBIM yqe6HI)IM IIJIAaHOM.

2. CTpyKTYypa U coepKaHue TUCUUILINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILUIMHBI 110 BUIaM padoT
OO6mast Tpy10€MKOCTh JUCIHUILTUHBI «[loMMMephl B 3JIEKTPOHUKE» COCTABIISIET 3 3a4. eI.
(108 yacoB), ux pacnpenesaeHre Mo BUaaM paboT MpeICTaBICHO B TaOJIUIIE

Bunet pabot Bcero CemecTpbl (4achl)
4acoB 5

KonTakTHas pa6oTa, B TOM Yucje:
AynuTopHbIe 3aHATHS (BCEro): 52 52
3aHATHSA JIEKIUOHHOIO TUIA 14 14
JlaGopaTopHblie 3aHITHS 30 30
3aHATUS CEMUHAPCKOr0 TUIA (CeMHUHAPBI, 14 14
MPAKTHYECKHE 3aHSTHSI)
HNnas koHTaKkTHasA padora: 5,2 5,2
KonTpons camocrositenbHoi pabotsl (KCP) 5 5
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcIe: 45,8 45,8
[TpopaboTka yueOHOTO (TEOPETHYECKOT0) MaTepuaia 18 18
Beinonnenne nHAMBUYaIbHBIX 33aHUH (ITOITOTOBKA 2 3
cO00I1IeHUH, Tpe3eHTaln)
Pedepar 3 3
IToaroroBka K TEKyIIEMY KOHTPOJIIO 8,8 8,8
KoHTpoJn:
[ToaroToBKa K 9K3aMeHy - -
O01as Tpy10eMKOCTh yac. 108 108

B TOM 4YMcJle KOHTAKTHAsA 632 63.2

pabora

3a4. efl 3 3

2.2 CTpyKTypa AMCUMIIIMHBI

Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYTOSMKOCTH TI0 pa3JieiiaM JAUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUIUIMHEI, H3y4aeMble B 5 ceMecTpe (ouHas ¢popma)

Ne HaumenoBanue paznenos (Tem)

KomndgecTBo yacoB

Bcero

AynutopHas preay
aboTta oprai

P pabora

J | m | ap | cpC




1 2 3 4 5 6
1 Benenne. OCHOBHbIE TEHICHIIMY Pa3BUTHUS NIOJIUMEPHBIX| ¢ o) 2 _
) MaTepUAJIOB ISl DIIEKTPOHHKH.

5 Tnnvm MOJIMMEPHBIX MaTepuanoB. PU3NKO-XUMUYECKHE 20 b ) 8 8
CBOICTBA MOJUMEPHBIX MaTepHaIOB

3. DIIeKTpOoU3NICCKIE U DIEKTPOMAarHUTHBIC CBOHCTBA 20 o) 2 8 8
MOJIMMEPHBIX MaTEPHAIIOB

4 OCHOBHBIE TEXHOJIOTMH MTPOU3BOACTBA MOJTUMEPHBIX 10.8 b ) _ 6.8
MaTepUaNOB AJIs DJIEKTPOHUKHU

5 HpI/IMeI:I'eHI/Ie MOJIMMEPHBIX MaTepuaiioB B CBY- u 15 ) 2 4 7
CHJIOBOM JJIEKTPOHHKE

6 IlonmumepHbIe MaTepranbl A1 MUKPORJIEKTPOHUKU U 15 b ) 4 7
HAHO3JIEKTPOHHUKH
Ilomnveprple  Marepwanbsl A ONTOSJIEKTPOHHKH.

7 CoenuanbHbie MOJIMMEPHBIE MaTepHualbl | 17 o) o) 6 7
3JEKTPOHUKHU
UTOI'O no pazoenam oucyuniuHul 103.8) 14 14 30 45.8
Koutpons camoctostensHoi paboTsl (KCP) 5 2 1 1 1
ITpomexyTtounas arrectauus (MKP) 0,2 [ 01| 0,05 | 0,05
IToAroToBKa K TEKyLIIEMY KOHTPOJIIO 16 4 4 4 4
OO61mas TpyT0eMKOCTb IO TUCITUTLIIHE 3 1 0,5 1 0,5

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — mabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyAeHTa

2.3 ConepixaHue pa3aesioB (TeM) THCHUIIHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

dopma
Haumenosanue
No Cogepxanue pasaena (TeMbl) TEKYILIEro
pasnena (Tembl)
KOHTPOJIS
1 2 3 4

1. |BBenenue. OcHoBHbIe |MIcTOpHUECKHil SKCKYPC B IPUMEHEHHE MTOJMMEPOB B omeemuvl Ha
TEHJICHIINU Pa3BUTHS  |[JIEKTpOHHKe. [loNnMepHble MaTepHAITBI, MIACTUUCCKUE 680NPOCL
MOJTUMEPHBIX MAacchl, pa3paboTKH MOJMMEPHBIX MATEPHAIIOB C
MaTepuaioB AJIA YIYUYUICHHBIMHA U CTICHHUAJIbHBIMHA CBOMCTBaMU JJIA
ANEKTPOHHKH. JIEKTPOHUKH.

2. |Tumbl momumepHbIX | THIBI MOJTUMEPHBIX MaTepuanioB. OCHOBHBIE pepepam,
MaTepuanoB. Pusnko- |huzndeckue cBOMCTBA (CTPYKTYPHBIC, MEXaHUYCCKHE, omeemul HA
XMMHYECKHE CBOWCTBA [IPOYHOCTHBIC, TEINIOYU3NUCCKUE, JICKTPOMATHUTHBIE, 60NPOCHL
MOJTUMEPHBIX CTHEKTPATbHbBIC) OJUMEPHBIX MaTepHanoB. OCHOBHBIC
MaTepHaIoB XMUMHYECKHE CBOICTBA (PACTBOPUMOCT,

PEaKIMOHHOCIIOCOOHOCTH, TOPIOYECTh, POTOECTPaTaIIUs
U T.II. ) TIOJIMMEPHBIX MaTepHAJIOB.

3. |Onekrpodusnueckue 1 |INeKTpoPU3NIECKUE CBOWCTBA MOTMMEPOB (yAeIbHas pegepam,
3JIEKTPOMATHUTHBIE  [JIEKTPUYECKAast MPOBOAUMOCTh Ha TIOCTOSTHHOM U omeemul HA
CBOJCTBA MOJMMEPHBIX [[IEPEMEHHOM TOKE, ITMPHHA 3aIPEIICHHON 30HbI, 60NPOCHL
MaTepHaIoB JUBJICKTPHYECKast MPOHUIIAEMOCTD, dJICKTpHUYCCKast

MPOYHOCTH). DINEKTPOMATrHUTHBIC CBONCTBA TOJIMMEPHBIX
MaTepuanoB (YaCTOTHBIE 3aBUCUMOCTH TUIJICKTPHUICCKON
U MarHUTHOW MPOHUIIAEMOCTEH, ICHCTBUTENIbHBIE U
MHHUMBIC YaCTH MPOHHIIAEMOCTEH, TAHTCHCHI yTia
MTOTEPB. ).

4. |OcHoBHbIE TexXHONIOTHH|OCHOBHBIC TEXHOJIOTHH TIPOU3BOICTBA pechepam,
MTPOM3BO/ICTBA TEPMOTIOJIACTUYHBIX MOJIMMEPHBIX MATCPHUATIOB IS omeemuvl Ha




MOJIMMEPHBIX 37eKTPOHUKHU. OCHOBHBIE TEXHOJIOTUH MPOU3BOACTBA 80NpPOCHI
MaTepraIoB A pPeaKTOoIIacTOB AJIs ANEKTPOHUKH. [Ipom3BoicTBO
SJIEKTPOHUKHU SJICKTPONIPOBOIAIIUX MOTUMEPOB ISl SJICKTPOHUKHU.

5. |IlpumeHneHue [Tonmumepnsie maTepuanst st CBU-nevaTHbIX 14T, peghepam,
MOJUMEPHBIX CBU-anTenH, kopmycos CBY-ycTpoicTB. omeemul Ha
MatepuaioB B CBU- u |Pagmomnpospaunbie, painodKpaHUPYIOMIAE U 80NPOCHL
CUJIOBOM AJIEKTPOHUKE [PaAHOIOTIOIAIOIINE TOJIUMEPHBIE MATEPUAIBIL.

[TonumepHble  SIAEKTPOUZOISALMOHHBIE  MaTEPHUANIBI,
[IOJIMMEPHBIE  MaTepHuajbl ISl  KOPITyCOB  CHIJIOBOM
JIEKTPOHHKHL.

6. |[lomumepHsbie [TonumepHbie MaTepUanbl Il MEYATHBIX IUIaT, pegepam,
MaTepHabl s 3JIEMEHTOB HaBECHOTO MOHTaXa, Pa3beMOB, IIPOBOIOB, omeemvl Ha
MUKPOJ3JIEKTPOHUKH M |TUCILIEEB, CCHCOPHBIX YCTPOICTB, KOPITYCOB 80NPOCHI
HaHORJICKTPOHUKHU MHKPOIJIEKTPOHUKH. JIaKOBBIE 3TEKTPOU3OIALIUOHHBIC

MOJIMMEPHBIE MaTepuaibl. [lonuMepHbie MaTepuaibl A1
HaHOXJICKTPOHHBIX yCTPOWCTB, HAHOCEHCOPOB,
HaHocucTeM. CBETOUYBCTBUTEIbHBIE MATEPUAITBI IS
HaHORJICKTPOHUKH.

7. |llomumepHsbIe OnTHuecky Ipo3payvHble U MOTJIONIAI0IINE TOTUMEPHBIE peepam,
MaTepHabl s MaTepHabl ISl ONTOAIEKTPOHUKH. JIFOMIUHECIIEHTHBIE H omeemvl Ha
OTITORJICKTPOHUKH. (ryopecleHTHBIE TTONUMEPHBIE MaTepHAITBL. 680NpPOCHI
CneunanbHbIe [TonuMmepHble MaTepHaiIbl A JIEKTPOAKTIOATOPOB,

MTOJIMMEPHEIE AJIEKTPOHHBIX JATYMKOB MOJIEH, STIEKTPOHHBIX JATINKOB
MaTepHabl s MEXaHWYECKUX BeIndrH. [lonrnMepHbie MaTeprabl A
AJIEKTPOHUKHU MeYaTHOM SICKTPOHUKHU.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
dopma
HaunmenoBanue .
No Temaruka npakTUYECKUX 3aHIATHIA (CEMUHAPOB) TEKYIIETO
paszzena (Tembl)
KOHTPOJIS
1 2 3 4
1. |BBenenue. OcHoBHble |[lomumepHBIE MaTepranbl U IMIACTUYECKHE MACChI C onpoc
TEHJICHIIUN PA3BUTUS |yIyUIIEHHBIMH U CIICIIUATFHBIMA CBOWCTBAMH.
MTOJTUMEPHBIX
MaTepHaJoB
2. |Tumbr momuMepHBIX OcHOBHBbIC (PU3NUECKUE CBOMCTBA TOJTUMEPHBIX onpoc, 0oknao
MarepuanioB. OU3NKO- |MAaTEpUATIOB PA3TUIHBIX THUIOB. OCHOBHBIC XUMUYECKUE
XUMHYECKHE CBOWCTBA |CBOWCTBA IMOJIMMEPHBIX MAaTEPUAIOB PA3IMYHBIX THIIOB..
MOJIMMEPHBIX
MaTepHaoB.
3. |9aekTpodusndeckue U [IaeKTpohU3NIECKUEe CBONCTBA MOJIUMEPOB. onpoc, 00Kk1ad
3JEKTPOMAarHUTHBIE DJNEKTPOMArHUTHBIE CBOMCTBA MOIMMEPHBIX
CBOMCTBA MOJIMMEPHBIX |MAaTEPHUAJIOB.
MaTepHaIoB
4. |OcHoBHbIe TexHONOTHH|OCHOBHBIE TEXHOJIOTHU IPOU3BOICTBA TEPMOIIONACTOB U |  0npoc, 00KIA0
MIPOU3BOJICTBA PEaKTOIIaCTOB JUIsl 3JIEKTPOHUKH. [Ipon3BoacTBo
MTOJITMMEPHBIX 3JIEKTPOTIPOBOISAIITNX ITOTUMEPOB TSI DJICKTPOHHUKH.
MaTepUaNoB s
AIEKTPOHUKH
5. (llpumenenue [Tonmmmepnsie matepuains! ans CBU-yctpoiicTs. onpoc, 0oKk1ao
MOJTUMEPHBIX Pamuomnpo3paunbie, panodKpaHUPYIOMINE U

Matepuanos B CBU- n
CUJIOBOM 3JIEKTPOHHUKE

PaauONOIIIONIAONINE TTIOTUMEPHBIC MaTePUATIbL.
[TonumepHble  3IEKTPOU3OIALIMOHHBIE  MaTepHAbI,
[IOJIMMEPHbIE MaTepHajibl Jisi KOPIYCOB  CHIIOBOM
JIEKTPOHUKHL.




6. |llomumepHsble [TonnmepHble MaTepHaisl A1 NEYaTHBIX IJ1aT, onpoc, 0ok1ao
MaTepHabl I 3JIEMEHTOB HaBECHOI'O MOHTaXa, pa3beMOB, IIPOBOJIOB,
MUKPO3JEKTPOHUKHN U |TUCIUIEEB, CEHCOPHBIX YCTPOICTB, KOPITYyCOB
HAHOAJIEKTPOHHUKH MUKpO3JeKTpoHUKH. [lonnmMepHble MaTepuansl A1s

HAHOJJIEKTPOHHBIX YCTPOKCTB, HAHOCEHCOPOB,
HaHocucTeM. CBETOUYBCTBUTEIbHbBIE MAaTEPHANbI IS
HAHO3JIEKTPOHUKH.

7. \llomumepHsbie [TonnMepHble MaTepHabl A1 OITOCEHCOPOB U onpoc, 0ok1ao
MaTepHabl s JIa3epHBIX CUCTEM. JIFOMUHECLICHTHEIE H
OINTORJIEKTPOHUKH. (i1yopecLeHTHBIE TTOIMMEpPHBIC MaTepHAIbL.

CrneuunanbHble [onmmepHble MaTepHaibl IS POOOTOTEXHHUKH, IS
MOJINMEPHBIE 9JIEKTPOHHBIX AATYUKOB. [loMmMepHbIe MaTepransl s
MaTepHabl s MI€YaTHOM JEKTPOHUKH.
3JEKTPOHUKH.
2.3.3 JIaGopaTopHbIe 3aHATHSA
®dopma
No HaumenoBanue 1abopaTopHbIX paboT TEKYLIETO
KOHTPOJIS
1 3 4
1. [UnenTndukanus pa3iuyHbIX MOJIUMEPHBIX MaTepHAaJIOB. JIP, omuem no
1abopamopHoil
pabome

2. |HUccnenoBanne  (U3HKO-XMMHUYECKHX CBOWCTB  PAa3NUYHBIX  IONMMEPHBIX| JIP, omuem no
MaTEpHaNoB. n1abopamopHou

pabome

3. |HccnenoBanue 371eKTPOPU3NICCKUX U 3JICKTPOMArHUTHBIX CBOMCTB MOJUMEPHBIX | JIP, omuem no
MaTEpUANOB. n1abopamopHou

pabome

4. |Co3nanue NOIUMEPHO-KOMITO3UTHOT'O MaTeprana ¢ (yHKIIMOHAIbHBIMH JIP, omuem no
CBOMCTBaMHU. 1abopamopHol

pabome

5. |HccnemoBanue MUKPOCTPYKTYPHBIX U 3JIEKTPOMArHUTHBIX CBOMCTB MONMUMEpHO- | JIP, omuem no
KOMITIO3UTHOTO MaTepHaa. nabopamopHoil

pabome

6. |CuHTe3 1 nccneIoBaHUE CBOMCTB CHENMATIBHBIX TOJIMMEPHBIX MAaTEPHUAIIOB IS JIP, omuem no
3JIEKTPOHUKH. nabopamopHoil

pabome

3amuta nabopatopHoi padotsl (JIP), Beimonunenue kypcosoro mpoekrta (KIT), kypcoBoit
pabotel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThI 110 TaHHOM TUCHUIUIMHE B y4€OHOM IUIaHE HE 3aIUIaHHPOBAHBI.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecreyeHusi AJIsl CAaMOCTOSITeIbHON padoThI
o0yyaromuxcs Mo JMCHUIIHHE (MOAYJII0)

Hepequb yqe6H0-MeT0J:[quc1<0ro obecreueHust JAHUCIHUITIIMHBI

TCOPCTUUCCKOTI'O

Ne Bung CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON pabOThI
1 2 3
1 |[IpopaboTka yue6HOTO |MeToanuecKkue yKa3aHus M0 U3YYCHHIO TEOPETUYECKOTO

MaTtepuaia, yTBepKaeHHbIe Kadeapor paarnoGu3nku u




MaTepuaia HaHOTeXHoJorui, nporokos Ne 7 ot 20.03.2017.

2 |IloprortoBka Kk 3amure | MeToaMuyecKHe yKa3aHUs 110 BBIIOIHEHUIO JIAOOPATOPHBIX
1abopaTopHbIX paboT  |paboT, yTBepKACHHBIE Kadeapoil pagnodu3uku u
HaHOTEeXHOJOTHi, mpoTokoJ Ne 7 ot 20.03.2017.

3 bymenesa F0.U. Kak npaBuibHo Hanucats pedepar, KypcoByIO
U JUIUIOMHYI0 paboThl: Y4yeOHoe mocodue 11 0akaiaBpoB
Pedepar [DneKTpoHHBIH pecypc]: yuel. mocobue — DIeKTpoH. AaH. — M.:
HamkoB u K, 2016. — 140 c¢. — Pexxum nocryna:
https://e.lanbook.com/book/93331.

Y4eOHO-METOIMYEeCKHE MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOydaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHU BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM GopMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATENIBHOTO arnapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETM3MpPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

Hns  dopmupoBanust MpodecCHOHANBHBIX KOMIIETEHIIMA B TMPOIECCE  OCBOCHHS
muciumnHbel  «llomuMepsl B 2NEKTPOHUKE» HCMOIB3YEeTCS TEXHOJNOTHS MPOodhecCHOHATBHO-
pasBuBatoiero O0OydYeHUs, TIpeIycMaTpHUBAIOMAs HE TOJNBKO TIeperady TEOpEeTHIECKOTO
MaTepuana, HO U CTUMYJIMpPOBaHHE M PAa3BUTHUE MPOIYKTUBHBIX IMO3HABATENbHBIX ACUCTBUN
CTYACHTOB (Ha OCHOBE TIICHXOJOTO-TIEJarorTHYecKOil TEOpUH MOITAMHOTO (HOPMHUPOBAHUS
YMCTBEHHBIX JCMCTBUIf). AKTHBH3AIMM W WHTEHCHU(HUKAIMU [MO3HABATENLHOTO Ipoliecca
CHOCOOCTBYIOT HCIIOJIB30BaHUE IIE€JArOTHYECKON IBPUCTUKA W MOJCITUPOBAHHUE IPOOIIEMHBIX
CUTYaLH.

B nporiecce nmpenogaBaHus AUCIUTUTAHBI UCIIONB3YIOTCS CIIETYFONUE METOIBI:

— JIEKIIHH;

— JIOMAalTHAE 3aaHNUS;

— IpOOJIEMHBIE 3a/IaHUS;

— MHIUBUAYAJIBHBIC IIPAKTUYCCKUEC 3aJaHH;

— KOHTPOJIbHBIE OMPOCHI;

— myONMYHas 3amuTa JabopaTOpHBIX padoT;

— KOHCYJIbTAIMS IPENOoIaBaTes;

— caMoCTosATeNbHas paboTa CTYICHTOB (M3yYeHHE TEOPETUYECKOT0 MaTepuaa,
MOJIFOTOBKA K JIA0OPATOPHBIM 3aHATHSM, BBIOJHEHUE JTOMAIIHUX paboT, MOATOTOBKA K OMPOCY
U 3a4eTy).

B pamkax naGopaTOpHBIX 3aHATHI HPUMEHSIOTCS METOJbl IPOEKTHOTO O0O0ydeHus,
UCCIIEIOBATEIIbCKUE METOJIbI, METOJ] KOHKPETHBIX CHUTyaluii. B mporecce camocTosTeTbHON
ACATCIIBHOCTH CTYACHTBI OCBAMBAIOT U AHAIIM3UPYIOT HepeHOBOﬁ Hay‘-IHO-I/ICCJICILOBaTCJIBCKI/II\/II
OTIBIT, UCTOJB3YsS MMEIONIYIOCS JINTEPATypy W WH(POPMAIMOHHBIC TEXHOJOTHUH, 3HAKOMSTCS C



OCHOBHBIMH HAay4HBIMH JKypHQJIAMH II0 BONPOCaM H3Y4YECHUS (PU3NKO-XHMHUUYECKHX CBOWCTB
HNOJMMEPHBIX ~ MAaTepPHaJOB  PA3MUYHBIX  THUIOB, BBICTYHAIOT C  JIOKJIAAaMU  Tepen
OJHOKYPCHUKaMH, HAKaIUIMBAIOT Oarak 3HAHWH, MOJE3HBIX JUIS BBINOJHEHUS BBITYCKHON
KBAJTM(PUKAIIMOHHON pabOTHI.

ComnpoBOXK/IeHHE CaMOCTOSITETIbHOM pabOThl CTYIEHTOB TaKKe€ OpPraHM30BaHO B
CIEeIYOIHX hopMax:

— HoApOOHOE M3Y4YEeHHE HEKOTOPBIX PA3ZEiOB IUCHUUILIMHBI ITOCPEICTBOM H3Y4YECHUS
PEKOMEHIyEMOM TOIIOJIHUTEIILHOM JINTEPATyPhI;

— MoxpoOHOE M3y4YeHHE HEKOTOPHIX Pa3leioB JUCIMIUIMHBI ITOCPEICTBOM IOJATOTOBKH
COOOIIeHUH, TPE3eHTALNH, ITyTeM HanvcaHus pedepaTuBHBIX PadoT;

— KOHCYNbTallMM JUIS PA3bsICHEHHUsI MPOOJIEMHBIX MOMEHTOB IIPU CAMOCTOSTEIHLHOM
pacuIMpeHHOM H3YUYSHHUHU Pa3IesiOB TUCIIUILINHEL.

OcHoBHBIE 00pa30oBaTeIbHbIE TEXHOJIOTHH, UCTIOIb3yeMbIe B y4eOHOM IpoIiecce:

— JIEKIUH C IPOOJIEMHBIM HU3JI0KECHHUEM;

— 00CyXK/IeHHE CIIOKHBIX BOIIPOCOB U IPOOIIEM;

— MMPUMEHEHHUE METO/Ia KOHKPETHBIX CHUTYalHH.

HHTepakTrBHBIE 00pa30BaTEIbHBIC TEXHOIOTHU: HE TIPETYCMOTPEHBI.

Jist A ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIIMH C UCIIOJIb30BAaHUEM HJICKTPOHHOMU TTOYTHI.

7. OueHoOYHBbIE U METOAMYECKHE MATEPHUAJIBI
4.1 OueHouHble cpeAcTBa Ui  TEKYIIero KOHTPOJSI  YCIeBAaeMOCTH M
l'[pOMe)KyTO‘lHOﬁ aTreCcralnumn

OneHoUHBIE CpelCcTBa MpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHOKEHUI 00yyarommxcs, OCBOMBIIUX NporpaMmy y4yeOHoOM aucuumiuabl «[lomumepsr B
DIIEKTPOHUKE.

O1leHOUHBIMU CPEICTBAMU AJIsl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH SABISIOTCS: pedepaT U

JOKJIQJI, IPAKTUIECKUE 3aHITHS, KOHTPOJIbHBIE BOTIPOCHL.

O1eHOUHBIE CPEJCTBA BKIIIOUAET KOHTPOJIbHBIE MaTepHalibl Ul NMPOBEACHUS TeKyIIero
KOHTPOJIsA B (OpME TECTOBBIX 3aJaHMid, HOKJIaJa-TPE3CHTAUU TI0 MPOOJIEMHBIM BOIPOCAM,
pPa3sHOYpPOBHEBBIX 3aJaHUN, CUTYallMOHHBIX 3a/la4 U NMPOMEKYTOYHOH aTTecTanuu B (opme
BOITPOCOB U 3a/IaHUM K 3a4eTy.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0pOBBSI BEIOUPAIOTCS C YIETOM WX WHAMBHIYATBHBIX TICHXO()HU3UIECKIX OCOOSHHOCTEH.

— IpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0OPOBBS MTPEOCTABIISCTCS TOTIOIHUTEILHOE BPEMS JIJISl TIOATOTOBKM OTBETA HA SK3aMEHE;

— IpU MPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3YyJIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPEIyCMATPHBAETCSI UCTIONB30BAHUE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JIJISl O0YYAFOIINXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pE3yJlbTAaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Iponetypa oneHMBaHUsI Pe3yJIbTATOB OOYYEHHsS WMHBAJIUIOB M JIUI] C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBBSI IO TUCHUIUIMHE (MOJIYJIO) TMpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopMmanuu B (opMmax, AJANTUPOBAHHBIX K OTPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B TIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEeHUsIMHU CllyXa:

— B I1e4aTHOM (opme,



— B (hopMe 2JIEKTPOHHOI' O TIOKYMEHTA.
JList 5L ¢ HapyIEeHUsIMU OIIOPHO-BUIaTEIbHOTO anrapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyaroumxcsi.

CprKTypa OLHCHOYHBIX CPEACTB IJIA Tekymeﬁ H HpOMe)KyTO‘lHOﬁ arrecralnmum

. HaumeHnoBanne
Kon xonTponupyemoit
Ne | Kontponupyemsble pa3aeibl OLICHOYHOI'O CPEJCTBA
KOMITETEHITUH (W e
/I (TeMbI) AUCIUIUTNHBI . [IpomexxyTounas
JaCTH) Texymuii KOHTPOJIb
aTTeCTalHsA
BsBenenue. OcHOBHBIE Bonpocut 05 yemuozco | Bonpoc na 3aueme -
IIK-3/TIK-4 (3HaTB,
1 | TeHACHIMY pa3BUTUSL MeTh) onpoca no pazoeny 2
NOJMMEPHBIX MaTEpUAIOB Y
THums! TOTMMEPHBIX Bonpocul 05 yemnozeo | Bonpoc na 3aueme 3-
MarepuaoB. PU3UKO- onpoca no, pasoerny, 5
p > TIK-3/TIK-4 (3uats, | P pasoerny
2 | XuMHYeCKHe CBOMCTBA pegepam, 0ok1ao,
yMETb, BIa/IE€Th)
MOJIMMEPHBIX MaTepHaJIOB. nabopamopnas
paboma
OnexTpoduzndecKue u Bonpocul 015 ycmnozo | Bonpoc na 3aueme 6-
3JIEKTPOMAarHUTHbIE onpoca no, pasoeiny, 7
3 CBOWCTBA MOJUMEPHBIX IK-3/TIK-4 (3uats, | onpoc, pepepam,
MaTepUaIoB YMETb, BJIAJICTh) 0oxnao, coobuenue,
nabopamopuas
paboma
Bonpocul 015 yemnoeo | Bonpoc na 3aueme §-
onpoca no, pazoery, 10
4 OCHOBHBIE TEXHOJIOTHH I1K-3 (3HaTh, onpoc, pegpepam,
MIPOM3BO/ICTBA YMETb, BIa/IETh) 00K1a0, coobweHue,
MOJIMMEPHBIX MaTepHAIIOB nabopamopnas
JUIS JICKTPOHUKHU paboma
IIpumenenune Bonpocul 05 yemnoeo | Bonpoc na 3aueme
TIOJIMMEPHBIX MAaTEPHAIIOB onpoca no, pasoen 11-12
5 | BCBY I:/I CMHOBoﬁp TIK-3/TIK-4 (snar, b 7 >
YMETb, BIa/IETh) onpoc, pepepam,
SJICKTPOHUKE 0oxnao, coobuenue
ITomumepHbIe MaTepHaIbl Bonpocul 05 yemnoeo | Bonpoc na 3aueme
JJ11 MUKPOIJICKTPOHUKHU U onpoca no, pagaejzy, ]3-]9
HAHO3JIEKTPOHHUKH
6 P TIK-3/I1K-4 (3uats, | O""POC P egpepan,
yMETb, BIAETD) 00K1a0, coobuenue,
nabopamopuas
paboma
ITonumepHble MaTepHabl Bonpocuwl 0na yemnozo | Bonpoc na 3aueme
JUISL ONITOJIEKTPOHUKH. onpoca no, pazoeiny, 19-22
CnenuanbHbie IK-3/TIK-4 onpoc, pepepam,
7 | MOIUMEPHBIC MaTEPUAIBI (3HATh, yMETH, Q0Ka0, coobuenue,
JUTST 3JIEKTPOHUKH. BJIaJCTh) nabopamopnas.

paboma




Ioka3aTesu, KpUTEPUH M IIKAJA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH M

KOH U HAMMCHOBAHHEC

CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIHUH IVIAHUPYEMBIM pe3yJibTaTaM

KOMIeTeHIu 00yUYeHHSs M KPUTEPHSIM HX OLleHMBAHUS
MOPOTOBbI 0a30BblIii NPOABHHYTHIH
Onenka
Y 10BIETBOPHUTEILHO Xoporo/3a4TeHo OTIMYHO /3aYTEHO
/3auTeHO

IIK-3 3naem wacmuuno 3naem ocrogHble 3uaem noopodno ocnosHvie
CrocoGeH CTpouTh ocHosHblE PUIUKO- Pusuko-xumuuecxue @usuxo-xumuiecKue colicmea
npocTeiinme XumuuecKkue c60ucmea c60LCMEa NOIUMepPOos, ROUMEPOB, HE0OX0OUMbLE ON1sl
dusnUECKHE 1 nOIUMEPOS, Heobxo0umble Ol pacuema u npoeKmupoBaHus

HeobxoouMmble 0 pacuema u 21eKMPOHHBIX NPUOOPO8, cxeM U
MaTeMaTHYeCcKue .

pacyema u npoOeKmMupoBanus YCmMpoucme pasiuyHo2o
MOJIENU PUOOPOB,

nPOeKMupoBanus 9NEKMPOHHBIX PYHKYUOHANLHO20 HAZHAYCHUSA

CXEM, YCTPOHCTB U
YCTaHOBOK
ANEKTPOHUKH U
HAHOAJICKTPOHHUKH
pa3IMIHOTO
(YHKITMOHATEHOTO
HA3HAYCHHUS, a TAKKE
HCIIOJIb30BaTh
CTaH/apTHEIE
IIporpaMMHEIE
Cpe/ICTBa UX
KOMITBIOTEPHOTO
MOJICTTHPOBAHHS
ITIK-3.1 Cnocoben
CTPOUTH (pr3MUECKre
Y MaTeMaTU4eCcKue
MO/IEJIN MOJIETICH,
y3J10B, OJIOKOB
[1K-3.2 Bnaneer

INEKMPOHHBIX NPUOOPOS,
cxem u ycmpoucms

npubopos, cxem u
VCMPOTCME PaA3IUIHO20

DPA3IULHO20 @dyHKYUOHATbHO2O0

DYHKYUOHATLHO2O HazHavenus

HA3HA4eHUs

Ymeem yacmuuno Ymeem uckamo u Ymeem nodpobmno uckamo u
uckams u aHanU3Upo8amy AHANU3UPOBATNG HAYYHO-
AHANU3UPOBATNG HAYYHO- | HAYYHO-MEXHUYECKYIO U | MEXHUYECKYIO U CHPABOUHYIO
MexXHUYecKyio u CNpagoyHyio ungopmayuio no uzuxo-

CNPABOUHYIO
uHgopmayuro no
PUIUKO-XUMUYECKUM U
IKCNIYAMAYUOHHBIM
Xapaxmepucmuxam
PA3TUYHBIX NOTIUMEPOS

ungopmayuio no
DuUBUKO-XUMUYECKUM U
IKCNIYAMAYUOHHBLM
xXapakmepucmuxam
PA3TUYHBIX ROTUMEPOB

Xumudeckum u
IKCn1yamayuoOHHbIM
xapakmepucmuxam pasiuiHoblx
noaumepoes

Bnaoeem wacmuuno
Memooamu aHau3a
HAYYHO-MeXHUYECKoU
ungopmayuu no
PUBUKO-XUMUYECKUM U

Bnaoeem memooamu
AHAU3A HAYYHO-
MexXHUUecKou
ungopmayuu no
usuKo-xUMUUECKUM U

Bnaoeem memoodamu ananuza
HAYYHO-MeXHUYeCKol
ungopmayuu no Gusuxo-
XUMUYECKUM U
IKCIIYAMAYUOHHBIM

HABBIKAMMI IKCIIYAMAYUOHHBIM OKCHIYAMAYUOHHBIM Xapaxkmepucmukam pasiudHbix
Xapakmepucmurkam XapakmepucmuKam noaumepos
KOMIIBIOTEPHOTO
DA3UYHBIX NOTUMEDOS PA3IUYHBIX HOIUMEPOS
MOJEIUPOBAHUs
K-4 3naem wacmuuno 3uaem ocnognule 3unaem nodpobno ocnognuvle
Croocoben OCHOBHbIE MEMOObl Memoobl UCciedo8anull | Memoovl UCCie008anull Qu3UKo-
apryMEHTHPOBAHO uccnedosanuil usuko- uUBUKO-XUMUYECKUX XUMUYECKUX CEOLUCME NOIUMEPOS,

BBIOUpATh U
pean30BhIBaTh HA
MPAKTHKE

3¢ PeKTUBHYIO
METOAUKY
JKCIIEPUMEHTAITLHOTO
UCCIIeIOBAHUS
MapaMeTpoB U
XapaKTePUCTUK
pUOOPOB, CXEM,
YCTPOKUCTB U
YCTaHOBOK
AJIEKTPOHUKH U
HaHORJICKTPOHUKHU
Ppa3iIu4YHOTO
(GYHKITHOHAIBHOTO
Ha3HAYCHHUS
T1K-4.1 3naer

XUMUYECKUX CBOUCME
noIUMEPO8,
NPUMEHAEMbIX 8
NEeKMPOHHBIX NPpUbOPax,
cxemax u ycmpoucmeax
PAaA3IUUHO20
@dyHKYUOHANBHO20
HA3HAYeHUsl

c60liCcme nonuUMepos,
NPUMEHSEeMbIX 6
INEKMPOHHBIX
npubopax, cxemax u
yempoucmeax
PaznuuHo20
dyHKyUOHaATLHO20
HA3HAYeHUs.

NPUMEHAEMbIX 6 INEeKIMPOHHBIX
npubopax, cxemax u
YCMPOUCMBax pasiuiHo20
DYHKYUOHANLHO2O HA3HAYECHUSA

Ymeem uacmuuno
UCNOIb308aAMb MEMOObl
uccnedoganull usuxo-
XUMUYECKUX C8OUCME
noaAUMEpOs,
NPUMEHSEMbIX 6
9NEeKMPOHHBIX NpUbOpax,
cxemax u ycmpoucmeax
PA3NUYHO20
@DYHKYUOHANBHO20
HA3HAYeHUs

Ymeem ucnonvsosamo
Memoobl UCCIe008aAHUL
usUKO-XUMUYECKUX
ceolicme nouMepos,
NPUMEHSEMbIX 6
9NEKMPOHHBIX
npubopax, cxemax u
ycmpoucmeax
PA3IUUHO20
DYHKYUOHAbHO20
HA3HAYCHUS

Ymeem noopobno ucnonvsosamo
MemoOobl UCCIEO08AHUL PUZUKO-
XUMUYECKUX CBOLICME NOIUMEPOE,
NPUMEHAEMBIX 8 DNEKMPOHHBIX
npubopax, cxemax u
YCmMPOUCmMBax pa3iuiHo20
DYHKYUOHANLHO2O HAZHAYECHUSA

Bnaoeem wacmuuno

Bnaoeem memooamu

Bnaoeem memooamu ananuza




METOIUKHU Memooamu aHanu3a Memooamu aHanu3a 9IKCNEPUMEHMANLHBIX OAHHIX

NpOBEICHHUS 9KCNEPUMEHMANLHYIX 9KCNEPUMEHMATLHBIX uccnedosanutll pusuko-

YCCIIeI0BaHui OAHHBIX UCCTEO08AHUI OAHHBIX UCCTE008AHUL | XUMUYECKUX CEOLICME NOTUMEPOS,

NapaMeTpoB 1 qbu3£mo-xwwultec1cux qbu33m0—xumuuecz<ux NPUMEHAEMBIX 6 INEKIMPOHHbIX

XAPAKTEPHCTHK CBOLICME NOUMEPOE, c60LCME NOIUMEDPOG, npu6opvax, cxemax u
NPUMEHACMbIX 6 NPUMEHAEMbIX 6 YCmpotcmeax pasiuiHo2o

Y3108, G;10K0B INEKMPOHHBIX NPUOOPAX, | INEKMPOHHBIX PYHKYUOHANLHO2O HAZHAYEHUSA

[1IK-4.2 Cnocoben cxemax u ycmpoucmeax | npubopax, cxemax u

HPOBONTH DPAZIUYHO20 yempoicmeax

HCCIICIOBAHUA @DYHKYUOHANBLHO20 PA3TUYHO20

XapaKTEPUCTUK HA3HAYEeHUs] @yuryuonanoHo2o

3JIEKTPOHHBIX Ha3HaueHus

pHUOOPOB

TunoBble KOHTPOJbHBbIE 3a/laHUsI WJIHM HHbIE MAaTepHaJIbl, HeoO0XOoAuMbIe sl
OLCHKM 3HAHWIl, YMEHNH, HABBIKOB U (MJIH) ONbITA JAESTEIbHOCTH, XapPaKTePU3YIOUIUX
Tanbl GOPpMUPOBAHNSI KOMIIETEHIIMI B Npolecce 0CBOEHUsI 00Pa30BaTe/JbLHOI MPOrpaMMbl

IIpumepsl NpaKTHYECKUX CUTYAUMOHHBIX 3a/1a4/3a1aHuil

B mpomecce TOATOTOBKM ¥ BBINOJIHCHUS CUTYAallMOHHBIX 3a1ad  (OPMUPYETCS W
ounenuBarotcsi Tpedbyempie ®I'OC u OOIl mns wampasnenuss 11.03.04 DnexktpoHuka u
HAHOAJIEKTpOHUKA Tnpoduist «VHTerpanpHas 3JEKTPOHUKA, (POTOHWKA M HAHOAIIEKTPOHHUKA)
npodeccuonanbabie kKommnereHu — [1K-3, [TK-4.

Hwxe mpuBoASITCS MPUMEPHI CUTYAIIMOHHBIX 33124 JUIsl pad0odei MporpaMMEl.

1. IlpennoxuTe METOAUKY UCCIIEIOBAHMS MOJIMMEPHOTO MaTepHana JAjs UCIOIb30BaHUs
B KOPITYCE JIEKTPOHUKH Pa3MEeIaeMOl B XUMUUECKH aKTUBHBIX KOPPO3UOHHBIX Cpeax.

2. llpenyoxute METOANKY UCCIENOBaHHS 00pa3ll0B TECTOBBIX MOJUMEPHBIX MAaTEpUAIOB
JUIST WCIOJIb30BAHUS B KOPIyCE OJJICKTPOHMKH pPa3MENaeMoOil B XUMHUYECKH aKTHUBHBIX
KOPPO3HOHHBIX CpeJlax.

3. Ilpeanoxxute  METOAMKY  CO3JlaHUS  HHU3KOCTOMMOCTHOTO  IOJIMMEPHOTO
KOMIO3UIIMOHHOTO MaTepualia A 3KpaHUpOBaHHsS u3inydeHudd Onmxaero CBY-amamaszona.
CpaBHUTE TEXHOJOTUYECKUE U SKOHOMHUYECKHE 3aTPAThI JIJIs1 pa3INYHbIX BAPUAHTOB.

4. [Ipennoxure METOANKY  CO3JaHus MOJIMMEPHOTO KOMITIO3UI[MOHHOTO
JIOMUHECIIEHTHOI'O MaTepuaia JUlsl CUTHaJIbHOIO OKHA KOpIlyca HM3ZeNns MUKPO3JIEKTPOHUKH.
CpaBHHUTE TEXHOJIOTHYECKHUE U SKOHOMUYECKHE 3aTPaThl 111 Pa3JIMYHBIX BAPUAHTOB.

5. Ilpennoxute METOAUKY WCCIEAOBAaHUSA CTPYKTYPHO-MEXaHUYECKOM TPOUYHOCTH
MOJIMMEPHON KATYIIKU JUIsl KOHTYpa UHIYKTUBHOCTH.

6. Ilpemnoxure METOOUKY  U3MEpPEHUS  CTPYKTYPHO-MEXaHHUYECKHUX  CBOMCTB
KOMITO3UIIMOHHOT'O 3JIaCTOMEpa JUIsl BKIAJKU B Pa3beM KOPITyCa U3JENUs MUKPOIIEKTPOHUKHU
TSI DKPaHUPOBAHUS DJIEKTPOMArHUTHBIX U3ITYYCHHM.

Ilepeuens yacmei komnemenyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

[1K-3 Cnocoben cTpouTh mnpocTeline QU3NYecCKue H MaTeMaTUYecKue MOJIeNH
npubOpOB, CXEM, YCTPOMCTB M YCTAaHOBOK OJIIGKTPOHHKH W HAHODJIEKTPOHUKU PA3TUIHOTO
(GYHKIIMOHAJIBLHOTO Ha3HAYEHUSI.

[IK-3.1 CnocoGeH cTpouTh (U3UYECKHE U MAaTEeMaTUYECKHE MOJENHU MOJENeH, Y3IIOB,
0JIOKOB

[IK-3.2 Bnageet HaBbIKaMU KOMITbIOTEPHOTO MOJIETUPOBAHUS

[IK-4 CnocoOeH apryMeHTHpOBAaHO BbIOMpaThb U pEAIU30BBIBATH Ha IPAKTHKE
3¢ (HEeKTUBHYI0O METOAMKY JKCHEPUMEHTATBHOTO HCCIEIOBAHUS MapaMeTPOB U XapaKTEPUCTHK
npuOOpOB, CXEM, YCTPOMCTB M YCTAaHOBOK OJJIEKTPOHUKHM W HAHO3JEKTPOHUKU Pa3IUUYHOTO
(GYHKIIMOHATLHOTO Ha3HAYCHUSI.

[IK-4.1 3Haer METOOMKH MPOBEICHHS HCCIEAOBAHUM MApaMETPOB M XaPaKTEPUCTUK
y3710B, OJIOKOB

I1K-4.2 CriocoOeH MpOBOIUTH UCCIEAOBAHUS XapaKTEPUCTHK JICKTPOHHBIX TPHOOPOB.

Kpumepuu oyenxu:




— OIICHKA «OTJHMYHO»: CTYJICHT CBOOOHO OTBEUYAET Ha JIAHHBIE BBIIIE BOMPOCH], aKTHBHO
y4acTByeT B JAMCKYCCHHM M B pabOTe HAy4yHOTO KOJUIEKTHBA, peYb OTIMYAETCS TPAMOTHOCTBIO,
UCTIONIb30BaHUEM MTPO(HECCHOHATBHO-OPUEHTHPOBAHHON TEPMHHOJIOTHHU; JOMYCTHMBI 3aMUHKHU U
HEMPOJIOJKUTEbHBIE OCTAHOBKH;

— OLICHKA «XOPOIIO»: CTYJCHT OTBEYAeT Ha JaHHBIC BBIIIE BONPOCH], y4YacTBYET B
JUCKYCCMM H B paboTe HAaydyHOro KOJUICKTHBA, pE€Yb OTIMYACTCS TI'PAMOTHOCTBIO,
UCTIONIb30BaHUEM MNPO(ECCHOHATBHO-OPUCHTUPOBAHHON TEPMUHOJIOTUH; HO TPHCYTCTBYIOT
HEMPOJIOJKUTEIbHBIE OCTAHOBKH U HETPYObIe OIINOKY;

— OLICHKA «YI0OBJIETBOPHTEJIBHO»: CTYACHT HE JaeT MOJHOLIEHHOTO CBSI3HOTO OTBETA HA
BONIPOC, HO KOMMYHHUKATHBHBIH 3aMbICE]T MPOCMATPHBAETCS U B LIEJIOM COJIEpKAHHE MOXKHO
CUMTATh BEPHBIM, Y CTYJCHTAa NPUCYTCTBYIOT HEKOTOpBIC TPYIHOCTH B Y4acTHU B Oecene H
paboTe B HAay4yHOM KOJUIEKTHBE, OOJBIIOE KOJIMYECTBO OIMIMOOK B ONpEAeNCHHH paboumx
HNOHSATHUH; CTYJICHT HE BJIAJECeT B JOCTATOYHOH CTENEHH HABBIKOM (DMIIOJOTHYECKOTO aHan3a
TEKCTOB POMAHTH3Ma U peain3Ma;

— OIICHKA «HEeY/JA0BJIETBOPUTEIbHO»: CTYACHT HE JaeT CBSI3HOTO OTBETAa Ha BONPOC WIH
BBICKa3bIBaHUS TIOBEPXHOCTHBI M HESICHBI, Y CTYACHTA TPYIHOCTH B Y4acTHH B Oecene u paboTe B
Hay4YHOM KOJUICKTHBE, OOJIbIIOE KOJMYECTBO OUIMOOK B ONPEACTICHUH PAa0OYHX MOHSATHA.

3a4eTHO-IK3aMEHALlMOHHBbICE MAaTepHaJabl s IPOMEXKYTOYHOH  ATTeCTALMH
(3x3ameH/3a4eT)
Bonpocs! 1151 IOATOTOBKH K 3a4eTy

1. Tunel NOAMMEPHBIX MaTEPUAJIOB, IJIACTUYECKUE MACChI, KOMIIO3UIIMOHHBIE MTOJIMMEPHbBIE
matepuaisl. X ¢pyHKunonansHoe npumeHenue B anekTponuke. (I1K-3, I1K-4)

2. Pa3paboTKy MONMMEPHBIX MAaTEPUAJIOB C YJIYYIIEHHBIMU U CHELMAIBbHBIMU CBOMCTBAMHU.
(TIK-3, I1K-4)

3. OcHoBHblE (U3NYECKUE CBOWCTBA (CTPYKTYpHBIE, MEXaHUYECKHE, IPOYHOCTHBIE),
noiauMepHbix MaTepuainos. (I1K-3, TTK-4)

4.  OcHoBHBIE  (pu3Mueckue  CBoMcTBa  (Teropu3UYeCKue,  BJIEKTPOMArHUTHBIE,
CHeKTpasbHbIe) monuMepHbIx Matepuaios. (I1K-3, ITK-4)

5. OcHOBHbIE XUMHYECKHE CBONCTBAa (pacTBOPUMOCTb, PEAKIIMOHHOCIOCOOHOCTD,
roproyectb, hoToaerpaaanus) nonumepusix Matepuanos. (I[1K-3, [TK-4)

6. DnexTpou3nUeCcKre CBOMCTBA MOJIUMEPOB (yIeIbHAS AIEKTPUUYECKas MPOBOJAMMOCTh Ha
IIOCTOSSHHOM M [IEPEMEHHOM TOKE, IIMPUHA 3alpelICHHOW 30HBIL, JUAJIEKTpUYECKas
IIPOHUIAEMOCTb, 3NIeKTprueckas npoyHocts). (I1K-3, TIK-4)

7. DneKTpOMarHUTHbBIE CBOMCTBAa MOJUMEPHBIX MAaTepUaloOB (YaCTOTHBIE 3aBUCHUMOCTH
JUDJIEKTPUYECKOM W MAarHUTHOM IIPOHMIIAEMOCTEW, JEHCTBUTEIBHBIE M MHHUMBIE YacTH
POHMIIAEMOCTEH, TaHTeHChI yria noteps.). (I1K-3, T1K-4)

8. OCHOBHBIE TEXHOJIOTHH NTPOU3BO/ICTBA TEPMOITIOJIACTUYHBIX IMOJTMMEPHBIX MaTepUaIoB JIJIs
anektponuku. (I1K-3)

9. OCHOBHBIE TEXHOJIOTUH MMPOU3BOJICTBA PEAKTOILIACTOB Il dyiekTpoHukH. (ITK-3)

10. [Ipon3BOACTBO 3IMEKTPONPOBOASALIMX MOTUMEPOB J71s1 31eKTpoHUKH. (ITK-3)

11. Tlomumepnsle marepuanel mig CBY-newarnsix minat, CBY-anteHH, koprycoB CBY-
ycrporicts. (I1K-3, T1K-4)

12.  Papmomnpo3pausble, pagUOdIKPAHUPYIOIIME W PAJHOIOIIIOMIAIONINE ITOJMMEpPHbIE
matepuansl. (ITK-3, T1K-4)

13. IlommMepHbIE 3IEKTPOU3OJSILIUOHHBIE MAaTEPHAIbI, IOJIUMEPHBIE MaTEpHANIBl  JUIS
KopiycoB cuiioBoi anekTponuku. (I1K-3, I1K-4)

14. IlomumepHble MaTepuansl JUId IEYAaTHBIX IUIAT, DJIEMEHTOB HABECHOI'O MOHTAXa,
JUCIUIEEB, CEHCOPHBIX YCTPONCTB MUKpOIeKTpoHUKH. (IT1K-3, ITK-4)

15. TlomuMepHble MaTepualibl JJIsI Pa3beMOB, MPOBOAOB, KOPIYCOB MHUKPOIIECKTPOHHUKH.
(IIK-3, T1IK-4)

16. JIakoBbI€ 3NIEKTPOU3OIAIIMOHHBIC TTOTMMepHBIE MaTepuaibl. (I1K-3)



17. TlonumepHble MaTepuanabl I HAHOAJIEKTPOHHBIX YCTPOMCTB, HAHOCEHCOPOB,
nanocuctem. (I1K-3, [TK-4)

18. CBeTOouyBCTBUTEIBbHBIE MaTEpHAIIbI 1J1s1 HaHOAIEKTpOoHHKH. (ITK-3)

19. OnTtuyeckd mpo3pauHble ¢ MOMVIOHIAIONIME MOJIMMEPHBIE  MaTepuanbl IS
ontodnekrponuku. (I1K-3, I1K-4)

20. JlromuHECHIEHTHBIC U uTyopeciieHTHbIE ToauMepHbie Matepuaisl. ([1K-3, [TK-4)

21. [lonumepHble MaTepHalibl AJiA SJIEKTPOAKTIOATOPOB, 3JEKTPOHHBIX TATUYUKOB TOJIEH,
AJIEKTPOHHBIX IAaTYMKOB MexaHnyeckux BenuuuH. (11K-3)

22. [TonmumepHble MaTepHabl AJis redaTtHoi snmekTpoHukH. (ITK-3)
Ilepeuens komnemenyuil (vacmu KoMnemeHyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCHIEOM

[IK-3 CnocobGeH cTpouTh IMpocTeimme (QU3NUecCKHe W MaTeMaTHYeCKHe MOJeNn
npuOOpPOB, CXEM, YCTPOMCTB M YCTAHOBOK OJJICKTPOHHKM M HAHOZJIEKTPOHUKHU PA3ITMUYHOIO
(GYHKIIMOHATIBHOTO Ha3HAYEHUSI.

I1K-3.1 CnocoOeH cTpouTh (U3HYECKHE W MaTEeMaTHUYECKHUE MOJEIU MOJIENEH, y3JIOB,
0JI0KOB

[1K-3.2 Bnaneet HaBbIKaMU KOMITBIOTEPHOT'O MOJICIIMPOBAHUS

[IK-4 CnocobeH aprymMeHTHpOBAaHO BbIOMpaTh U pEAIU30BBIBATH Ha MPAKTUKE
3p(HEKTHBHYI0O METOAWKY KCIEPUMEHTAIBHOTO HCCIICIOBAHUS MAapaMETPOB U XapaKTCPUCTHK
npuOOpoOB, CXEM, YCTPOICTB M YCTAaHOBOK OJJIGKTPOHHKHM W HAHOSJEKTPOHUKU PA3IUUYHOTO
(YyHKIIMOHATFHOTO HA3HAYCHHUS.

[1K-4.1 3HaeT METOAMKH MPOBEIEHUS MCCIECAOBAHUN IMMAapaMETPOB M XapaKTEPUCTUK
y3710B, OJIOKOB

[1K-4.2 CriocoGeH mpoBOUTh UCCIEA0BAHUS XapaKTEPUCTHK IIEKTPOHHBIX TPUOOPOB

OueHouHble CpencTBa Uil MHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH
3/I0POBbS BEHIOMPAIOTCS C YYETOM X WHIUBUAYATbHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEMH.

— Tpu HEOOXOJMMOCTH HWHBAIUJAM W JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
310POBBS ITPEAOCTABIIAETCS IONOJHUTENIBHOE BPEMS U1l MOJATOTOBKU OTBETA HA SK3aMEHE;

— MPU TPOBEICHUH TIPOIIETYPHl OLICHUBAHUS PE3yJIbTaTOB OOYUCHHUSI MHBAIHJIOB U JIUII C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS MPEAYCMATPUBAETCS UCIOJIb30BAHUE TEXHUUYECKUX
CPENCTB, HEOOXOUMBIX UM B CBSI3M C UX WHIUBUyIbHBIMU OCOOCHHOCTSIMH;

— TIpH HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbS
U WHBAIHAOB TMPOIEAypa OIEHUBAHHUS pPE3yJIbTAaTOB OOYYEHHUS 10 JIUCHUILIMHE MOXET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa olnieHMBaHUs PEe3yIbTATOB OOyUYECHUsS] MHBAIUAOB WU JIUI[ C OTPAHUUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCIHUILTHHE (MOAYNIO) MpeaycMaTpUBaeT MpPelOoCTaBICHUE
uHpopmanun B (opmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX 3J0POBBS M BOCHPHATHS
uHpOpMaLUu:

JIyist v1n ¢ HapyIIeHUsIMH 3PEHUS:

— B mieyaTHOU popme yBeTHueHHBIM MIpU(TOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JInist un ¢ HapyLIEHUSMH CITyXa:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

Jyist Tv1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIHLHOTO afmapara:

— B I1e4aTHoM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4.2 MeToanuyeckue MaTepuaJbl, onpeaeasomme Npoueaypbl OueHUBAHUSA 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBaHus KOMIIETEHIIM A



Kpumepuu oyenusanus no zauemy:

— OIICHKA «3a4TE€HO» BBICTABISETCA CTYICHTY, €CJIM OH OOJaJjaeT 3HaHHEM OCHOBHOTO
Marepuana, XOTs W JIOIyCKaeT HETOYHOCTH, HEIOCTaTOYHO INpaBHIbHBIE (HOPMYIHPOBKH,
HApyIICHUs. JIOTHYECKOW IOCIEI0BAaTEIbHOCTH B M3JIOKEHHHM IPOrpaMMHOTO Marepuaia,
3aTpyIHEHUS MIPU BBIIIOJIHEHUH MPAKTHUECKHUX 3a]a4 HE3HAUYNTEIIbHBI,

— OIICHKA «HE 3aUTEHO» BBICTABJISIETCS CTYACHTY, KOTOPBI HE 3HACT 3HAYUTEIbHOM YacTu
Marepuana JUCHUIUIMHBI, JOIyCKaeT CYIIECTBEHHbIC OLIMOKH, HEYBEPEHHO, C OOJIBIINMU
3aTPYAHECHUSMH PEIaeT MPAKTHYECKUE 3a/1a4l HIIM HE CIPABIISIETCS C HUMU CaMOCTOSITEIIBHO.

OueHoYHbIE CpeACTBA Ul WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIUMOCTH HHBAIMAAM M JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUIsi IOJTOTOBKH OTBETA HA IK3aMEHE;

— IpY IPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUYEHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHUYECKUX
CpPE/CTB, HEOOXOAMMBIX UM B CBSI3U C X MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS MO JAUCHHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuMBaHMS PE3yIbTATOB OOYYEHHSI WHBAJIHMIOB M JIHIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH 3JIOPOBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeIycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLnu:

JInst i ¢ HapyIeHUsIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst Il ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEILHOTO anIapara:

— B IIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHTEIbHOW y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHas JuTEpaTypa:

1. JleonoBuu A. A. ®usuka u xumus noaumepoB. Mznarenscto "Jlans". 2020. C. 432.
https://lanbook.com/catalog/khimiya/fizika-i-khimiya-polimerov/

2. PoBkuna H. M., JlsnkoB A. A. XuMuS U TEXHOJOTUsS MNOJUMEPOB. McxomHbie
peareHThl JJis MOMyYeHHUs] TOJTUMEPOB M UCIIBITAHNE TIOJTUMEPHBIX MaTepuaioB. JlabopaTopHbIit
MIPaKTUKYM: yueOHOe nocobue. N3parenscTBO "Jlanp". 2020. C. 432.
https://e.lanbook.com/book/131014

3. BmmBkoB C. A., PycunoBa E. B. ®usuka u xumusa nonumepoB. I[loBeneHue
JaMarHUTHBIX MaKpOMOJIEKYJ B MarHuTHoM nosie. M3narensctBo "Jlanp". 2021. C. 88.
https://lanbook.com/catalog/khimiya/fizika-i-khimiya-polimerov-povedenie-diamagnitnykh-
makromolekul-v-magnitnom-pole/

4. Cyrarun B.M., JlankoB A.A. ®OU3UKO-XUMHUYECKHE METOAbl HMCCIEAOBAHUSI
MOJIMMEPOB: yaebHoe nocodue. WznatenbcTBO Jlanb. 2018. 140 C.
https://lanbook.com/catalog/khimiya/fiziko-khimicheskie-metody-issledovaniya-polimerov/
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https://lanbook.com/catalog/khimiya/fiziko-khimicheskie-metody-issledovaniya-polimerov/

5. MeramiononmuMepHable  THOpUAHBIE  HaHOKOMMO3uThl.  [lomoraitmo A. 1.,
HxapnumanueBa I. M. — Mocka: U3natenbctBo Hayka. — 2015. — 493 c. [DneKkTpoHHBII
pecypc] — Pesxxum noctymna: http://biblioclub.ru/index.php?page=book red&id=468384

JlJiss OCBOCHHUS AUCIUILTUHBI HHBAIMIAMHE U JIMIIAMHA C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHuTe/IbHAS JIUTEPaTypa:

1. JIankoB A. A., Tposiu A. A. [lonumepHble aJuTUBHBIE TEXHOJOTHHU. M3/marenbcTBO
"Jlanp". 2024. C. 120. https://lanbook.com/catalog/khimiya/polimernye-additivnye-tekhnologii-
73256848/

2. PoroB, B. A. TexHoiorus KOHCTPYKLMOHHBIX MaTepuanoB. HanorexHomnoruu
[DnekTpoHHbIN pecypc] : yueOHuK i By30B / PoroB B. A. - 2-e uza., nepepab. u gom. - M. :
Opaiit, 2018. - 190 c. - https://biblio-online.ru/book/DO1BASDD-AA3D-49CF-A067-
C6351CB24814.

3. 'magkog, C. O. ®usnka KOMIIO3UTOB [ DNEKTPOHHBIN pecypc] : yueOnuk st By30B / C.
O. I'mankos. - 2-e u3a., ucnp. u gon. - M. : FOpaiit, 2017. - 332 c¢. [DneKkTpoHHBIN pecypc]| —
Pexxum noctyna: https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276.

4. TexHonorus MONy4YeHUs TMOJUMEPHBIX IJICHOK CHEMATbHOTO HAa3HAUYCHUS U METObI
UCCIICIOBAaHUS MX CBOKMCTB: ydeOHoe mocobue. - Kaszamp : U3n-so KHUTY, 2014. - 182 c.
[DJ1eKTpOHHBIN pecypc] - Pexum JIOCTYyIIa:
http://biblioclub.ru/index.php?page=book red&id=428132.

5.2. [lepuoguyeckas JJureparypa

1. Ba3el nanaeix kommanuu «ct Bero» http://dlib.eastview.com

2. DnekrponHas 6ubamoreka GREBENNIKON.RU https://grebennikon.ru/

3. Hayuno-teopetnueckuil xypHan <«OKypHal SKCHEpUMEHTaIbHOH M TEOopeTHYEeCKOMH
¢uzukm» https://www.elibrary.ru/contents.asp?titleid=8682

4. Hayunblil 0630pHBIH )XypHaN «Ycnexu Gpusnueckux Hayk» https://ufn.ru/

5. Hayunblif 0630pHBIif )KypHan «Ycnexu xuMmun» https://www.uspkhim.ru/

6. Hayuno-npousBoacTBeHHbIN XypHan «HanotexHonoruu. Oxomorus. IIponsBoacTBoy.
https://www.elibrary.ru/title_about.asp?id=32568

7. HayuHblit 0030pHBIH KypHaI «Poccuiickue HaHOTEXHOJIOTHHY.
https://www.elibrary.ru/title_about _new.asp?id=10601

5.3. UnrepHeT-pecypchl, B TOM 4HcCJe COBpeMeHHbIe MNpodeccnoHaIbHbIE 0a3bl
AAHHBIX 1 HHPOPMALMOHHBbIE CIPABOYHBIE CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cuctemMbl (IBC):

1. OBC «IOPAMNT» https://urait.ru/

2. 3BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snektponnas 6ubmmoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
miaTdopme HaydHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HauumonanbHas »yeKTpoHHass OMOIMOTEKa (IOCTYN K DJIEKTPOHHOH OuOIMoTeKe
nucceptaruii Poccuiickoit rocyaapcerBerHoi oubnumorexu (PT'B) https://rusneb.ru/

AR
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8. OmektponHas kojutekius Oxcdopackoro Poccuiickoro @onaa
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

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/

HNudpopmanuoHHbIe CIPABOYHbIE CUCTEMBI:
1. Koncynprant [lnroc - cipaBoyHast mpaBoBasi cucteMa (J0CTYTI 1O JIOKAJIbHOM CeTH C
KOMITHIOTEPOB OMOINOTEKH)

Pecypchbl cBOOOIHOTO JOCTYHA:

1. AMepuKaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX AuccepTauuii http:// www.nlc-bne.ca/thesescanada/

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

4. MuHHCTEpCTBO HayKM U Bbicmiero oOpaszoBanusi Poccuiickoit  ®deneparnuun
https://www.minobrnauki.gov.ru/;

5. @enepanbHblil nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. Hudopmanuonnas cucrema "EnuHoe OokHO nocTyma K 0Opa3oBaTelIbHBIM pecypcam"
http://window.edu.ru/;

7. Enunas  xomnekuus OUQPPOBBIX  00pas3oBaTenbHBIX — pecypcoB  http://school-
collection.edu.ru/ .

8. denepanbHBbIii HEHTP nH(GOPMaIMOHHO-00Pa30BaTEIbHBIX pecypcos
(http:/fcior.edu.ru/);

9. IIpoext T'ocymapcTBeHHOro WHCTHTyTa pycckoro si3pika umenn A.C. [lymkuna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBoyHO-MH(pOpMaLMOHHBINA opTan "Pycckuit s3bIk" http://gramota.ru/;

11. Cayx0a TeMaTH4EeCKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u sHuukionenuu http://dic.academic.ru/;

13. OO6pa3zoBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3axononpoekt "OO6 obpazoBanuu B Poccuiickoit ®@enepauun". Bonpocsl u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(POPMAaLMOHHBIE pecypehl

KyoI'Y:

1. Cpena MOAYyIHHOTO JTUHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, y9€OHO-METOIMYECKUX KOMIUIEKCOB, MMyOJIMKAIIUN U
koH(pepenmumii http://mschool.kubsu.ru/

3. bubanorexa nHpoOpMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIHOHHBIX
00pa3oBaTenbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DOnextpoHHbIi apxuB qokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OOpa3oBaTelbHBIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CUCTEM H
TexHosmoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
I'OABI" http://icdau.kubsu.ru/

6. Meroauueckue yKa3zaHusi JJIs O0yYaKIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

Ha camocTosTenbHyto paboTy CTYIeHTOB 1O AUCHUIUTHHE «[lomMMephl B 3JIEKTPOHUKEY,
cornacHo TpeboBanmsiMm  PI'OC BO mno wHampasnenuto 11.03.04 DnexkrtpoHuka
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HaHOAJIEKTpOoHUKa mpoduns " VHTerpanpHas >JeKTpoHHKA, (POTOHWKA W HAHOAJICKTPOHHKA',
orBogutcs 45,8 yacoB CPC or o6meil Ttpynoemkoctn auciuiuiiabl (108  gacos).
ConpoBokJIeHHE CaMOCTOSITEIbHONH pabOThl CTYACHTOB MOXET ObITh OpraHM30BaHO B
CIEeIYIOIHX hopMax:

— COCTaBJIGHUEM WHJMBUIYaJbHBIX IJJAHOB CaMOCTOSITENIbHOM paboThl KaXKIOTro U3
CTYACHTOB C YKa3aHHEM TEMbI U BUIOB 3aHATHIA, JOPM U CPOKOB MPECTABICHHUS PE3YIIbTATOB;

— TPOBEACHHEM KOHCYJbTAlUWN (MHIMBUIYAIbHBIX WJIH TPYHIOBBIX), B TOM YHUCIE C
PUMEHEHHEM JIMCTAaHIIMOHHOM cpeibl 00yUeHHS.

Kputepuii onienku 3QpeKTUBHOCTH CaMOCTOSITEIBHON pabOThI CTYACHTOB (hOpMUPYETCS
B XOJ€ MNPOMEXYTOYHOTO KOHTPOJS MPOILEcCCa BBINOJHEHUS 3aJaHUM U OCYLIECTBISETCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMOICHCTBHUS.

B coorBerctBUM ¢ 3TUM TpU MPOBEACHUM OINEPATUBHOIO KOHTPOJISI MOTYT
UCIIOJIb30BAaThCS  KOHTPOJBbHBIE BOMNPOCHI K  COOTBETCTBYIOIIMM  pasfeliaM OCHOBHOM
JuCUUITUHBI «[loTrMepBl B 3JIEKTPOHHUKEY.

KoHnTponb ocyiecTBisieTcss MOCPeCTBOM YCTHOTO OMPOCa CTYIEHTOB MO OKOHYaHHUH
M3Yy4YeHUs TeM y4eOHOM AUCIUIUIMHBI U BBITIOJHEHUS MMCbMEHHBIX KOHTPOJIBHBIX padoT.

ComnpoBoKIeHHE CaMOCTOATENBHON PadOTHI CTYACHTOB TAK)KE€ OPraHU30BAHO B CIIEAYIOIINX
dbopmax:

— YCBOEHHE, IOIMOJHEHHE U BHUKaHUWE B pa3Oupaemble paslieibl AUCHUILIUHBL TPH
MOMOIIY 3HAHUH MOJIy4aeMbIX IO CPEICTBAM U3YUYEHUS PEKOMEH1yEMOM JIUTEPATYPhl;

— MyTeM Hamucanus pedepaTuBHBIX pabOT U aHAIH3 Pe3yJIbTaTa UX OTKPBITOTO JIOKJIAa;

— KOHCYJIbTAlluM, OpPraHU30BaHHbIC JUIsl Pa3bsCHEHMsS] NPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIbHOM M3Y4YEHHH TeX WJIM MHBIX aCHEKTOB pa3fesioB ycBanBaeMoil mHdopMmanuu B
JUCIUIINHE.

K cpencrBam obecnieueHuss OCBOCHUS AUCIUILTUHBI «[loTUMEpPHI B 3JIEKTPOHUKE)» TaKXKe
OTHOCSITCSI DJIEKTPOHHBIC BapUAHTHI JOMOJHUTEIBHBIX YUYEOHBIX, HAYYHO-TIOMYJISIPHBIX U
HAYYHBIX U3JJaHUH 110 TaHHOM TUCIUTUINHE.

3aHATHSA JIeKIIMOHHOI0 THIA SBISAIOTCA OJHOM M3 OCHOBHBIX (hopM 0OydeHHUs
CTYJIEHTOB, BO BpeMsi KOTOPBIX CTYJIEHTaM MpPEAOCTaBIIAETCS BO3MOXXHOCTh O3HAKOMUTBHCS C
OCHOBHBIMH HAyYHO-TEOPETUYECKUMH TOJIOKEHUSIMHU, MPOOIeMaMH TUCIUIUINHBI, TTOTYYUTh
HEO0OXO0IMMOE HAMpaBICHHE M PEKOMEHIAINH JAJS CaMOCTOSTENIbHON paboThl ¢ yueOHUKAMU,
y4eOHBIMU TOCOOUSIMH, TMPU TOATOTOBKE K CEMHUHAPCKUM 3aHATUSIM. JIeKius sBisercs
pe3yNbTaTOM KPOIMOTIUBOM MOJArOTOBKU MpPENoAaBaTels, U3y4eHUs U 0000IIeHNs Hay4YHOU U
yueOHoM nmuTepatyphl. CTOJNb K€ YCEepAHOU JTOJDKHA OBITh M MOATOTOBKA CTYJEHTA HAaKaHYHE
JEKIMH, TOCPEICTBOM M3YUEHHUsI COOTBETCTBYIOIIEH yueOHOI uTepaTypsl, IOBTOPEHUS paHee
MPONJEHHBIX TEM.

Bo Bpems nekimuu crienyer 3amMcarh JaTy €€ IPOBEICHUs, TEMY, IUJIaH JIEKIUH,
BOIPOCHI, KOTOPbIE BBIHOCSATCS HA CAMOCTOSITEJIbHOE N3YYEHHUE, OTMETUTh HOBUHKH y4eOHOU U
HAay4YHOW  JIUTEpaTypbl, pPEKOMEHAOBaHHbIE JieKTOpoM. CTyaeHTaM  pEeKOMEHAyeTcs
KOHCIIEKTUPOBATh €€ OCHOBHBIE IOJOXKEHUS, HE CTOUT MBITATHCS JIOCIOBHO 3alHcaTh BCIO
JIEKLMIO, TIOCKOJIBKY CKOpPOCTh JIEKIIMM HE pacCYUTaHa Ha JIOCIOBHOE BOCIIPOM3BEICHHE
BBICTYIUIEHHSI JIEKTOpa B KOHCIIEKTE, TEM HE MEHEee OHa SBJIAETCS JOCTaTOYHOW IJIsl TOTO,
9TOOBl CTYJIEHT CMOT HE TOJIbKO YCBOWTH, HO W 3apUKCHUpOBaTh Ha Oymare CyIIHOCTb
3aTPOHYTHIX JIEKTOPOM TMpOOJeM, BBIBOJBL, a TaKXKE€ Y3JIOBblE MOMEHTBI, Ha KOTOpHIE
oOparraercss oco0oe BHUMaHKE B X0/1€ JIeKIMU. Ha ekuuu cTyiIeHTy peKOMEeHIyeTcsl IMETh Ha
CTOJIaX TMOMHUMO KOHCIEKTOB TaKXe IporpamMmy Kypca, KoTopas OylIeT crnocoOCTBOBATH
Pa3BUTHUI0O MHEMOHMYECKOW MaMsTH, BO3HUKHOBEHHMIO ACCOIMAIMN MEXAY BBICTYIICHHEM
JIEKTOpa ¥ MpOrpaMMHBIMU BOIIpocamMu. B cilyuae BOSHUKHOBEHHUS y CTYAEHTA MO XOAY JIEKIIHH
BOIIPOCOB, UX CJEAYET 3a/1aBaTh Cpa3y e WIM B KOHIIE JIEKIIMHU B CIIEHUAILHO OTBEACHHOE ISt
3TOTO BpEMS.

3aHATHS CEMHUHAPCKOr0 THINA TPEICTABISIIOT COOOW OIHY U3 BaXHBIX (QopMm
CaMOCTOSITENIbHOM paboThl cTyneHTOB. [loAroToBka K MPaKTUYECKHUM 3aHATUSM HE MOXKET



OTPaHWYUTHCS CIYLIAaHWEM JICKIUH, a MPEAIOJaracT IpPeIBAPUTEIBHYI0 CaMOCTOSTEIBHYIO
paboTy CTyZIEHTOB B COOTBETCTBHM C METOAMYECKHMMH pPa3pabdOTKaMH 10  KaKIOH
3aIlJIJaHUPOBAHHOU TEME.

B opraHumszanuu IpaKkTUYECKMX 3aHATUM  pealu3yercs [PUHLIMII  COBMECTHOM
NeSITEeIbHOCTH, coTBOpuecTBa. CeMuHap TaKXkKe sBISETCS BakHeimedl ¢Gopmoil ycBOeHHMs
3HaHMN. B mpouecce NOArOTOBKM K CEMHUHAPY 3aKPEIISIOTCS U YTOUHSIFOTCS YXKE€ U3BECTHBIE U
OCBaMBAIOTCSl HOBbIe KaTeropuu. CeMuHap Kak pa3BHUBarollas, akTHUBHas (opma ydyeOHOro
npolecca CrocoOCTBYET BHIPAOOTKE CAMOCTOSITEILHOT'O MBIIUICHUS! CTYAEHTa, (POPMUPOBAHUIO
MH(POPMALMOHHON KYJIbTYpBI.

CamocTosiTeibHAsi padoTa CONEPXKUT CIEAYIOUIME BHUAbI y4eOHOW JeATeNbHOCTH
CTYJEHTOB:

—  TEOPETHYECKYI0 CaMOIIOATOTOBKY K Ja0OpaTOpHBIM 3aHATHSAM M K 3auyeTy IO
KOHCIIEKTaM M y4eOHOH JIUTeparype;

— odopMmieHHE OTYETOB IO pe3yibTaTaM JabopaTOpHBIX paboT (0 BBIOIHEHHOU
nabopaTopHOil paboTe CTYJEHTbl OTUUTHIBAIOTCS MPENOAABATENI0 HA CIEAYIOIIEM (04epeHOM)
71a00paTOPHOM 3aHITHH);

— IOJArOTOBKa pedepara no 0JJHON U3 TeM yueOHOM TUCLUILUIMHBI,

—  NOArOTOBKA MPE3EHTAIMH 10 TeMe pedepaTa U BBICTYIUIEHHE C JOKJIAJ0M Ha OJHOM
U3 JICKUMOHHBIX 3aHITHH.

CryneHTy HEOOXOIMMO CHCTEMATHYECKH PadOTaTh B TEUCHHE CEMECTpa MO H3yUYCHHIO
TEOPETUYECKOI0 MaTepuasa U NpuoOpPETEHUIO HaBBIKOB SKCIIEPUMEHTAIbHON paboThI.

JUia 3amoMuHaHUS JIEKIIMOHHOTO Marepuaia (B TOM YWCJIE€ U B MEPHUOJ MOJArOTOBKU K
3a4eTy) CTYJIEHTY HEo0XOJMMO XOpOLIO 3HAaTh CBOMCTBA MaMATH M aKTUBHO IIOJb30BATHCS
MHEMOTEXHHUYECKMMH TpueMaMH. MeToIn4YecKue peKOMEHAAMHU [0 3allOMUHAHUI0 MOXKHO
HalTH U B VIHTEpHETE IO KIIFOUEBBIM CIIOBAM: «IIaMSTh», K(MHEMOHHKA», K(MHEMOTEXHUKA», «KAK
3allOMHUTh  y4eOHbIM MaTtepuanm». JKemareiabHO Takke O3HAKOMUTBCS C IpUEMaMu
KOHCIIEKTUPOBAHMs, T.€. CO CHoco0aMHM COKpAllleHHs 3alluCH CJIOB U CIIOBOCOYETaHHH,
HanpuMep, IPUMEHSEMBbIMU B CIIOBAPSX U SHIIMKIONEAUSIX.

B ocBoeHNHN IHUCHUIUIMHBI MHBAIMAAMU U JIMLAMHU C OTPAHUUYEHHBIMU BO3MOKHOCTSAMHU
310pOBbs OOJIBIIIOE 3HAYEHHE HMMEET WHAMBHAyallbHas ydeOHas pabora (KOHCYIbTAlUM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

Joxyiag — 9T0 pe3ysIbTaT CaMOCTOSITEIbHOW paOOTHI CTYICHTA, IPEACTABIISIIONTNN COO0M
KpPaTKOE€ YCTHOE U3JIOKEHUE B TEUEHUM 5-8 MUHYT pe3yJbTaTOB TEOPETUYECKOTO aHAIN3a WIN
DKCIIEPUMEHTAIBHOIO HCCIEAOBaHUS B paMKax OIPENEICHHOM HaydyHOW TeMbl. B xone
nyOJIMYHOTO JIOKJIaJa CTYJEHT JOJDKEH PacKpbITh CyTh aHAIM3UPYeMOW pabOThl M BBICKA3aTh
cOOCTBEHHBIE B3Il HA pacCMaTPUBAEMbIE MPOOIIEMBI.

ITonroToBka MOKJIAZA0B HEOOX0AMMA B IENAX NMPHOOPETEHUS CTYJCHTaMU HEOOXOIUMOM
npoecCuOHaNbHOM MOArOTOBKHU, Pa3BUTHS YMEHHUS U HaBBIKOB CAMOCTOSITEJIBHOIO IMOMCKA U
aHaJIM3a HAy4YHBIX MCTOYHMKOB. C IOMOIIBIO AOKIAAAa CTYAEHTHI NPU €ro MpOCIyLIMBAaHUU
r1y0’Ke MOCTUTAIOT CJIOXKHBIE MPOOJIEMBI Kypca, y4aTcs JAKOHUYHO MepecKa3bIBaTh COAEPKUMOE
HaYYHBIX UCTOYHUKOB, 00001IaTh BHIBO/IBI U JIEJIATh 3aKIIOUEHHE.

[loaroroBka pdokiazga CcrnocoOCTBYeT (OPMUPOBAHUIO YMEHHSI [MOMCKAa Hay4HbIX
UCTOYHUKOB M Pa3BUTHIO YMEHHUS aHAJTM3UPOBATh HAYYHbBIE CTATbHU U COOOIICHUSI.

KadecTtBO nokmnana oneHMBaeTcs MO TOMY, HACKOJBKO €ro COAEPKaHHE COOTBETCTBYET
3alaHHOM TEeMe, KaKhe HCIOJIb30BaHbl IIEPBOMCTOYHUKH, HACKOJIBKO IOCIEAOBATEIBHO OH
W3JI0XKEH.

OOBEKTUBHOCTh OLIEHKH paboThl MpenojaBaTeieM 3aKJII0YaeTcss B OIpEIesIeHUH ee
IIOJIOKATEIBHBIX M OTPULIATENBHBIX CTOPOH, IO COBOKYIHOCTH KOTOPBIX OH OKOHYATEIbHO
OLIGHUBAET IpeJICTaBlIeHHYIO padoty. [Ipu oTpuarenbHoil perieH3nn padoTa BO3BpalaeTcs Ha
0pabOTKy € MOCIEAYIOIIUM IPEICTaBICHUEM Ha IMOBTOPHYIO IPOBEPKY C IPUIOKEHUEM
3aMeuyaHuil, CIEIaHHbIX IPENogaBaTeIeM.



C TOUKM 3peHHs METOJUKHU [MPOBEIEHUS CEeMHHAp NpeiacTaBiseT  co0oil
KOMOWHHUPOBAHHYIO, UHTETPATUBHYIO (hopMy yueOHOTo 3aHATHSA. /|1 HOArOTOBKM M TOUYHOTO U
MOJIHOTO OTBETAa Ha CEMUHAPCKOM 3aHSTUU CTYJIEHTY HEOOXOJUMO CEpPbhe3HO W OCHOBATEIBHO
HOArOTOBUTHCS. J[st 3TOro OH 1OMKEeH yMmeTh paboTarh ¢ y4eOHOW W JIOTIOJIHUTEIHHOMN
JUTEpPaTypoi, a TakKe 3HATh OCHOBHBIC KPUTEPUHU IJIsl HANUcaHHs pedepara WM MOATOTOBKU
JIOKJIa/1a, €CIIM CEMHMHAp MPOXOAMT B JAaHHOH (opme. B KoHIlE 3aHATHS, OCE TOABEACHUS €T0
UTOTOB IpernojaBaTelieM CTYACHTaM PEKOMEHIYETCs BHECTH W3MEHEHHS B CBOU KOHCIIEKTHI,
OTMETHTh MH(OPMALIMIO, MPO3BYYABIIYIO B BBICTYIUICHHSX JIPYTMX CTYJICHTOB, JOTIOJIHEHHS,
cieNlaHHBIE MIPeToaBaTesieM U He OTPaXKCHHbIEC B KOHCIIEKTE.

B ocBoeHMH MUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJlbHas ydeOHash pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTENILHOE Pa3bsICHEHNE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIOUINM HMHAWBUAYAIA3AINN OOYYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JHUIOM C OrpaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MarepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYJII0)

HaumeHnoBanue CIICIIUAJIBHBIX

OcCHAaIIIEHHOCTD CITELUAIbHBIX

[lepeueHb TMIIEH3MOHHOTO

OMEILEHU I OMEILEHU I IPOrpaMMHOTr0 00ecieyeHHUs

Y4eOHbIe ay TUTOPUH IS Mebens: yueOHas meOenb

MIPOBEICHHUS 3aHATUI TexHuueckue cpencTaa

JIEKIIMOHHOTO THUIIA. o0y4YeHHs: OKpaH, MPOEKTOp,

(ayn. 312/317/205) KOMIIBIOTED

Y4eOHbIe ay TUTOPUH IS Mebens: yueOHas meOenb

NPOBENIECHUS 3aHATHI TexHuueckue cpeacTa

CEMHUHApPCKOTO THUIIA, oOy4YeHHs: 9JKpaH, MPOEKTOp,

TPYNIIOBBIX U UHAMBUAYAIBHBIX | KOMIIBIOTED

KOHCYJIbTAllHi, TEKYLIETO
KOHTPOJISL U IPOMEXYTOUHON
aTTeCTAllUN.

Yuebnsle aynutopun A21 u
A22 HOL ICCH KyOI'Y nmns
MpOBeeHNS Ja00paTOPHBIX
3aHATHN

ObopynoBaHue: BBHITSKHBIE
mKadbl XUMUYECKHE,
3NEKTPOIIUTKY JTab0paTOpHBIE,
3JIEKTPOHHBIE BECHI,
CYIIWIBHBIN mKad, pacTpOBBINA
3JIEKTPOHHBINA MUKPOCKOII
CBEPXBBICOKOT'O pa3peIieHus
JEOL JSM7500F, ciekrpomeTp
3IEKTPOHHOTO MMapaMarHUTHOTO
pesonanca JEOL JES-FA300,
YCTaHOBKA MarHeTPOHHOIO
Hanbuienus Q150T ES,
YCTaHOBKA JJIS1 OCAXICHUS
ToHkuX MieHok CCR Copra
Cube ISSA.

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

2. NnTerpupoBanHOe oucHOE
npmwioxerne MS Office (O
Microsoft Corporation).

3. [IporpamMMHOe oOecTIedeHNE IS
OpTaHM3aINH YIIPABIIEMOTO U
6e3omacHoro gocryna B IHTEpHET.
4. TIporpammHOe obecriedeHue st
Ge3omacHoil paboThI Ha
KoMIbloTepe — (paimoBBIN
aHTHUBUPYC, [TOYTOBBII aHTUBHPYC,
Be0-aHTHBHPYC M CETEBOM SKpaH.

Jns

CaMOCTOSTEIILHON

paboTbl  oOywaromumxcs

npeaAyCMOTPCHBI IMOMCIICHHA,

YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M oOecreueHneM JOoCTymna B IEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCHUTETA.

HanmeHnoBanue noMenieHui ajis
CaMOCTOSATEIILHOU PabOTHI
o0yJaromumxcs

OCHAIIlEeHHOCTh MOMEIIEHUHN ISt
CaMOCTOSTENILHOM PaboThI
oOyyaromuxcs

HepequL JIMIOCH3UMOHHOI'O
IporpaMMHOTO obecrieueHust




TTomemenue mis
CaMOCTOSITEITEHOM paboTHI
oOyuaromuxcs (YUTaNbHBIN 32T
Hayunoii Oubnuorexn)

Mebenb: yueOHas mebenb

Kommiekt CIIeIMAIM3UPOBAHHON
MeOenH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAS
TeXHHKa C [MOAKIIOYEHHEM K
MH()OPMAITMOHHO-
KOMMYHHKaIMOHHON
«nTepHeTy  H
AIEKTPOHHYTO

cetn
JOCTYIIOM B
HH()OPMAITOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTeIbHOM OpraHHu3aluy,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
obopynoBaHue,  oOecreurBaroIIee
JOCTYII K CETH MHTEpPHET (IIPOBOIHOE
COETMHEHE u OecrpoBoIHOE
coeTMHEHME 110 TexXHoIornu Wi-Fi)

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

2. UnTerpupoBanHOe 0prCcHOE
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmmMHOe obecriedeHne
JUIS OpTaHU3alnuI
YHOpaBIIeMOro U 0€30IacHOTO
nocryna B IHTepHET.

4. IlporpamMmmHOe obecrieueHHe
g O6e3omacHO paboThl Ha
KoMmIpioTepe —  (aiinoBbIid
aHTUBUPYC, MOYTOBBIN
aHTUBUPYC, BeO-aHTHBUDPYC H
CETEBOM KpaH.

ITomemienue misa
CaMOCTOSITETILHOM paboThI
obyqaromuxcs (ayn.203)

MeoGenb: yueOHast MeOenb

Kommuekr CIIELMAIU3UPOBAHHON
MeOenn: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIBIOTEpHAS
TEXHWKAa C  TOAKIIOYEHHUEM K
WH(POPMAITMOHHO-
KOMMYHUKAIIUOHHOMN
«nTepHeT™» m
3JIEKTPOHHYIO

ceTn
JOCTYIIOM B
WHPOPMAaITHOHHO-
00pa3oBaTeNbHYIO cpemy
o0pa3oBaTeIbHOM OpraHu3aluy,
BeO-KaMepbl, = KOMMYHHKAIIMOHHOE
obopynoBaHue, obecrneunBaroee
JIOCTYTI K CETH MHTEpHET (MPOBOTHOE
COCJIMHEHHEe | OecnpoBOIHOE
COCTMHEHHME 10 TeXHOJIorHH Wi-Fi)

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

2. UnTerpupoBanHOe oucHOE
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmMHoOe obecrieucHue
JUIsl OpraHu3alun
YIpaBJsIeMOro 1 6€301acHOTo
nocryna B IHTepHeT.

4. IlporpamMmmHOe obOecrieueHHe
i1 Oe3omacHOi paboThl Ha
KoMmmploTepe —  (paiimoBBId
AHTHUBUPYC, MOYTOBBIN
AaHTHUBUPYC, BeO-aHTHBUDPYC H
CETEBOM KpaH.




