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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

«ITomuMepsl B AJIEKTPOHHMKE» — WHTErpAaTUBHAs Hay4Has AWCIUIUIMHA O pa3paboTkax,
MPOU3BOJICTBE, MPUMEHEHUU M CBOMCTBAX MOJUMEPHBIX MATEPUATIOB ISl U3ACIUM MUKDPO- U
HaHORJICKTPOHHUKH.

[enpro ocBOCHUST TUCIUTUIAHEI «[loMMMepBI B 2IEKTPOHHUKEY SIBJISETCS (GOPMHUPOBAHUE Y
CTYJICHTOB 3HaHUN O pa3pabOTKax, UCCIICIOBAHUSIX, METPOJIOTHH, TPOU3BOICTBE, TPUMEHEHUH U
CBOMCTBAX MOJIMMEPHBIX MATEPUAJIOB JJIsl U3/1€IIMHA MUKPO- U HAHODJIEKTPOHUKH.

1.2 3agaun AMCHUILIMHEI

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

— (dopmupoBaHME 3HAHWW 110 OCHOBHBIM TEHICHIIMSAM pa3BUTHUSA IOJMMEPHBIX
MaTepUasoB JUIsl MUKPO- U HAHOSJIEKTPOHUKH B Poccuu u 3a pyO6exoM;

— (dopmupoBaHMEe 3HaHUKW 10 (U3UKO-XMMHYECKUM OCHOBAaM TIPOM3BOACTBA M
MPUMEHEHUS MMOJTUMEPHBIX MAaTEPUATIOB ISl MUKPO- X HAHOAJIEKTPOHUKHU;

— (GOpMHpPOBAaHHE 3HAHUH IO AJIEKTPOMArHUTHBIM M (PU3UKO-XMMHUUYECKHM CBOMCTBaM
OCHOBHBIX MTOJIUMEPHBIX MAaTEPUAJIOB JJIi MUKPO- U HAHODJIEKTPOHUKH;

— (opMUpOBaHHE YMEHHUS PACIIO3HABATh PA3MMYHBIE TUIBI M BHIBI MOJMMEPHBIX
MaTepHuaJioB, aHAIM3UPOBATh SKCIEPUMEHTAIbHBIC JAaHHBIC MO CBOWCTBAM M XapaKTEPUCTUKAM
MTOJIMMEPHBIX MaTEPUAJIOB JJISI MUKPO- U HAHOAJICKTPOHUKH;

— QopmupoBaHUEe YMEHHS HU3MEPSATh OCHOBHBIC (U3UKO-XHMHUYCCKHUE XapPaKTCPUCTUKU
MOJIMMEPHBIX MAaTEPHUAJIOB JJISI MUKPO- U HAHOAJICKTPOHUKH.

B pesynbrare uzydenuss AuciuruinHbl «[lonumepsl B 3JIEKTPOHUKEY CTYACHTHI JTOJDKHBI
MOJy4UTh 0a30Bble 3HAHUS U MPAKTUYECKUE HABBIKU, MO3BOJSIOLIUE MPUMEHSTH MOJIUMEPHI U
MJacTMacChl B DBJIEKTPOHHBIX  YCTPOWCTBAX, YMETh BBINOJHATH  OKCHEPUMEHTAIBHBIC
MCCJIEI0BAHNS OCHOBHBIX CBOMCTB MOJIMMEPOB U TUIACTMACC JIJISl DJIEKTPOHHBIX YCTPOUCTB.

1.3 MecTo aAucuMIuInHbI (MOYJ5) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuummmza b1.B.JIB.01.01 «Ilonumepsl B 21€KTpOHUKE» ABIIAETCS COCTABHOW YacCThIO,
dbopmupyeMoil ydyacTHUKaMH 00pa3oBaTeNbHBIX OTHOIIeHuM, B y4ueObHoMm tutane (b1.B.JIB) u
U3y4aeTcs B 5-OM CEMECTpE.

Hucuunmuza «[lonmuMepsl B 31eKTpoOHMKE» Oa3UpyeTcsi Ha 3HAHUU JAMCLUILIIMHBI
YHUBEPCUTETCKOTO Kypca: xumuu. OcBoeHne aucuuIInHbl «lloaumepbl B 3IIEKTPOHHKE
MO3BOJIUT BBIMMYCKHUKAM OpPHUEHTUPOBATbCA B pa3pabOTKaX, METPOJIOTMM U HPUMEHEHUU
COBPEMEHHBIX IIOJMMEPHBIX MAaTEPHUAJIOB [JUII MHKPO- HAHOIEKTPOHUKU  PA3JIMYHOIO
(GyHKIMOHAIbHOTO Ha3zHayeHHs. Ha ocHoBe 3TOM OUCHUIUIMHBI B JalbHEWIEM H3y4daroTcs
yueOHble JUCHUIUIMHBI «Marepuanbl HAHOMIEKTPOHUKNY, «TeXHOJOrMM MpPOU3BOJCTBA
AIIEKTPOHHOM  KOMIIOHEHTHOM  6a3p», «HaHOKOMIO3UTHBIE  paJUOIOTJIOMIAIONINE U
pamodKpaHUPYIOLIHe MaTepUaIb» BO3MOXKHO IPUMEHEHNE PE3yJIbTaTOB 00yUeHHs! CTyIeHTaMU
IIPU MOATOTOBKE BBIMTYCKHBIX KBATH(PUKAMOHHBIX PaldoT.

1.4 IlepevyeHb MJIAHMPYEeMBbIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI

W3yyenne paHHOW y4eOHON JMCUUIUIMHBI HalpaBleHO Ha (HOpMHUpPOBaHHE Yy
oOyuyaromuxcs cieayonmx npopeccnonanbabix komnerenmuii: [1K-3, IIK-4.

KOJI N HAMMCHOBAHUC MHAMWKATOpa PeSy.]'II)TaTBI 06yquH;1 10 JUCHHUIIIINHE
JOCTHXKCHUSA KOMIICTCHIIN

ITK-3 CnocobGen crpoutsh mpocteiiliine (U3NYECKHE U MATeMAaTHYECKHE MOJEIH MPHOOPOB, CXEM,
YCTPOHCTB M YCTAHOBOK DJIEKTPOHUKHM U HAHOVIEKTPOHHKHM Pa3IMYHOrO (PyHKIMOHAIHHOTO
Ha3HA4YEeHHsA, a TaKX€ HCIOJb30BaTh CTAaHAAPTHBIE MIPOTPaAaMMHBIE CpPEACTBA HX KOMIIBIOTEPHOIO
MOJIETUPOBAHMSL.




Kon n HaumeHOBaHUE MHAUKATOPA Pe3ynbTaTel 00yUeHHS IO TUCITUTUTHHE
JOCTHKEHNST KOMIIETEHIINT

I1IK-3.1. Cnocoben cTpouTh (Qu3MUecKHe U | 3HaeT: OCHOBHBIC (PH3UKO-XUMHYECKHE CBOHCTBA
MaTeMaTHYeCKUe MOJEIH MOJEJeH, Y3JIOB, | Pa3IMYHBIX THIIOB MOJINMEPOB, HEOOXOIUMBIE IS
0JI0KOB MTOCTPOEHUS MOJIETICH, SJIEKTPOHHBIX MPUOOPOB, CXEM
1 YCTPOWCTB pa3inuYHOro ()yHKIMOHAIBHOTO
Ha3HAYCHHSL.

YMeeT: ucKaTh U aHATU3UPOBATh HAYYHO-
TEXHUYECKYIO M CIIPABOYHYIO HHPOPMAIIHIO TIO 110
(PMBUKO-XUMUYECKUM U IKCILTYyaTallHOHHBIM
XapaKTePUCTHKAM Pa3IMYHBIX ITOJIMMEPOB IS
MOCTPOEHUS MOJIETIEH.

Brageet: MmeTonaMu aHann3a Hay4YHO-TEXHUYECKOM
UHGOPMAITUH 110 PUIUKO-XUMHUECKUM U
AKCIUTYaTAIIHOHHBIM XapaKTePUCTHKAM Pa3THIHbIX
MTOJITMMEPOB IS IIOCTPOSHHUS MOJIETICH.

[1K-3.2 Bnageer HaBbIKAaMH KOMITBIOTEPHOTO | 3HAET: OCHOBHBIE (PH3HKO-XUMHUYECKHE CBOHCTBA
MOJIETTUPOBAHUS MOJIMMEPOB, HEOOXOIUMBIE [T KOMITBIOTEPHOTO
MOJIEJIUPOBAHHUS 3JIEKTPOHHBIX IPUOOPOB, CXEM H
YCTPOKCTB Pa3UIHOrO (PYHKIIHOHAIEHOTO
Ha3HAYeHHUs

YMeer: UcKaTh ¥ aHAJTU3UPOBATH HAYYHO-
TEXHUYECKYIO U CIIPABOYHYIO HHPOPMALHUIO 10
(U3UKO-XUMUYECKUM U IKCILTyaTallMOHHBIM
XapaKTepUCTUKAM PA3INYHBIX TOJTUMEPOB
HEOOXOIUMBIM ISl IPOBEACHUS KOMIIBIOTEPHOTO
MOJIETTHPOBAHHMS

Brageet: MmeTomamMu aHann3a HayqYHO-TEXHUIECKOM
nHGOPMAITUH 110 PUIUKO-XUMHUIECKUM U
AKCILTyaTallMOHHBIM XapaKTEPUCTUKAM Pa3IU4YHbIX
MOJIMMEPOB, HEOOXOTUMBIE JIJIsl TIPOBEICHUS
KOMITBIOTEPHOT'O MOJICTMPOBAHMSL.

IIK-4 CnocobeH apryMeHTHpPOBAaHO BbIOMPaTh M PEANM30BBIBATH Ha MNpakTHKE 3((EeKTUBHYIO
METOAMKY 3KCIIEPUMEHTAIBHOTO HCCIEIOBAHUS IapaMeTpoOB M XapaKTEpUCTUK HPUOOPOB, CXEM,
YCTPOHCTB M yCTAHOBOK DJIEKTPOHUKH MW HAHOAIEKTPOHHKH Pa3UYHOr0 (QYyHKIIMOHAIHHOTO
Ha3HA4YEHHUs

[1IK-4.1 3naeT METOAUKH MPOBEACHUS 3HaET: OCHOBBI METOAUK HKCIIEPUMEHTATBHOIO
WCCJIEIOBAaHUIN MTapaMETPOB U XapaKTEPUCTUK | HCCICIOBAHUS apaMETPOB M XaPaKTEPUCTHK
y3J10B, OJIOKOB 3JICKTPOHHBIX Y3JIOB U OJIOKOB, KOHTPOJISI KauecTBa

IMMOJIMMCPHBIX HAHOMATCPUAJIOB.

YMeet: BBIOUpATh M PeaIn30BbIBATh HA IPAKTHKE
3¢ (eKTUBHBIE METOIUKU KCIIEPUMEHTATIBLHOTO
UCCIIE/IOBAHNS TIAPAMETPOB M XapaKTEPHCTHK
MOJIMMEPHBIX HAHOMATEPHAJIOB U 3JIEKTPOHHBIX
yCTpo#cTB (Y3710B M GJIOKOB) Ha MX OCHOBE.

Bnaneet: npuémamu 3KCriepuMEHTaTbHBIX
MCCIIEIOBAHUSM TIAPAMETPOB U XapaKTEPUCTUK
MOJIMMEPHBIX HAHOMATEPHUAJIOB JJIsl YCTPONCTB
3NIEKTPOHHUKH W HAHOAJIEKTPOHUKH (Y3JI0B U OJIOKOB)
pazMIHOro (HyHKIMOHAIEHOTO HA3HAYCHHUS HAa UX

OCHOBE.

ITIK-4.2 CnocoOeH npoBOAUTE UCCIEAOBAaHUS | 3HAET: OCHOBBI 3KCIIEPUMEHTAIBHOTO UCCIICTOBAHUS

XapaKTEPUCTHK DIICKTPOHHBIX MPUOOPOB rapaMeTPOB U XapaKTEPUCTUK, KOHTPOJIS KadecTBa
MOJIMMEPHBIX HAHOMATEPHUAJIOB JJISl ANIEKTPOHHBIX
npudOpoB.

YMeeT: mpoBOJUTH HKCIIEPUMEHTAbHBIC




Kon n HaumeHOBaHUE MHAUKATOPA Pe3ynbTaTel 00yUeHHS IO TUCITUTUTHHE

JOCTHXKCHUSA KOMIICTCHIINHN

HCCJICIOBAHUSI TAPAMETPOB U XapaKTEPUCTUK
MTOJIMMEPHBIX HAHOMATEPHAIIOB M AJIEKTPOHHBIX
YCTPOMCTB Ha UX OCHOBE.

OCHOBC.

Braneet: mpuémamu aHanuza JaHHBIX
AKCIEPUMEHTAIBHBIX UCCICIOBAHUSIM MApaMETPOB U
XapaKTEePUCTHK IMOJIMMEPHBIX HAHOMATEPHAIOB 1
YCTPOMCTB ANEKTPOHUKH U HAHOAJIEKTPOHUKH
pa3auyHOro (PYHKIMOHAIBHOTO HA3HAUCHUS HA UX

Pe3yJIBTaTbI o6yquM51 110 JUCIUIIIINHEC <<H0111/1Mep51 B JJICKTPOHUKC)» ANOCTUTAKOTCA B
paMKax OCYIICCTBIICHUA BCEX BHUI0OB KOHTAaKTHOM ¥ CaMOCTOATEIbHON pa6OTBI o6yqa}omnx0ﬂ B

COOTBCTCTBUH C YTBCPIKACHHBIM y‘~I€6HI)IM IIJTAaHOM.

2. CTpyKTYypa U colepKaHue TUCUUILINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILUIMHBI 110 BUIaM padoT
OO6mast Tpy10€MKOCTh JUCIHUILTUHBI «IloMMMephl B 3JIEKTPOHUKE» COCTABIISIET 3 3a4. €]I.
(108 yacoB), ux pacrpeaeiieHue 1Mo BUaM paboT MPEACTaBICHO B TAOIUIIE

Bunei padot Bcero CemecTpbl! (yachl)
94acoB 5

KonTakTHasi pa6oTa, B TOM Yucje:
AyauTopHbIe 3aHATHS (BCEro): 52 52
3aHsATUS JEKIMOHHOTO TUIIA 14 14
JlaboparopHbIe 3aHATHS 30 30
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 14 14
IPAKTHYECKHE 3aHSTHSI)
HMNHas KOHTaKTHas1 padora: 5,2 52
KonTpons camocrositensHoi pabotsl (KCP) &) B
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 45,8 458
[TpopaboTka yueOHOTo (TEOPETHYECKOr0) MaTepuaa 18 18
BeImonHeHre WHAMBHYaTbHBIX 33aHUH (ITOITOTOBKA 3 8
CO00I1IeHUH, Tpe3eHTalni)
Pedepar 3 3
[ToAroTOBKA K TEKYIIEMY KOHTPOJTIO 8,8 8,8
KonTpoJnb:
[ToaroToBKa K 3K3aMeHY - -
Oo6masi Tpy10eMKOCTh yac. 108 108

B TOM YK CJIle KOHTAKTHASA 63.2 63.2

pabora

3a4. ef 3 3

2.2 CTpyKTypa A¥CUHMIIIMHBI

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

Ne HaumenoBanue pazenos (Tem)

KomndgecTBo yacoB

Bcero

AynutopHas Breay
aboTta opras

P pabora

J | m | ap | cpC




1 2 3 4 5 6
1 BBenenne. OcHOBHbIE TEHICHIIUY Pa3BUTHUS NIOJMMEPHBIX| g 2 2 _
' MaTepUaJIOB ISl DIIEKTPOHHKH.

2 Tnnvm MOJIMMEPHBIX MaTepUANIOB. DU3UKO-XUMUYECKHE 20 2 2 8 8
CBOMCTBA MOJUMEPHBIX MaTePHAIIOB

3 DIIeKTpOoU3NICCKIE U DICKTPOMAarHUTHBIC CBOHCTBA 20 2 2 8 8
MOJIMMEPHBIX MaTEPHAIIOB

4 OCHOBHBIC TEXHOJIOTHH MTPOU3BOICTBA TOJUMEPHBIX 10.8 2 2 _ 6.8
MaTEPUAJIOB JIJIsl JJICKTPOHUKHU

5 HpI/IMeI:I'eHI/Ie MTOJIMMEPHBIX MaTepruaiioB B CBY- u 15 2 2 4 7
CHJIOBOM JJIEKTPOHHKE

6 [TommumepHbIe MaTepUabl 111 MUKPO3JIEKTPOHUKY U 15 2 2 4 7
HAHOAJICKTPOHHUKH
Ilonmnveprple  Marepwanmbl  UII  ONTORJIEKTPOHHUKH.

7 CriennanbHbIE MTOJIMMEPHBIE MaTepHuabl | 17 2 2 6 7
3JICKTPOHHUKHU
UTOI O no pazoenam oucyuniursl 1038 14 14 30 45.8
Kontpons camoctostensHoi paboTsl (KCP) 5 2 1 1 1
ITpomexyrounas arrectanus (MKP) 0,2 0,1 | 0,05 | 0,05
ITonroToBKa K TEKyIeMy KOHTPOITEO 16 4 4 4 4
OO61mas TpyT0eMKOCTb TI0 TUCITUTLIHHE 3 1 0,5 1 0,5

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

2.3 Copaep:xanue pa3iesioB (TeM) THCHUTLIAHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

®opma
Haumenosanue
No Copepxanue paszena (TeMbl) TEKYILIErO
pasnena (Tembl)
KOHTPOJIS
1 2 3 4

1. |Bsenenue. OcHoBHble |[McTOpHYECKHi IKCKYpC B IPUMEHEHHE MTOJMMEPOB B omeemuvl HA
TEHJCHIINY Pa3BUTHS |3NeKTpoHUKe. [lonmrMepHble MaTeprabl, IIIACTHIECKUE 80NPOCHL
MTOJIMMEPHBIX MAacChI, pa3pabOTKH MOJIMMEPHBIX MATEPHATIOB C
MaTepHaoB s yIy4YIICHHBIMY U CIICIHATbHBIMUA CBOHCTBAMU IS
JNEKTPOHHKH. JNEKTPOHHKH.

2. |Tunel momumepHbix | TWUIBI MOMUMEPHBIX MaTepraioB. OCHOBHBIE peghepam,
MaTepuanoB. Pusnko- |huznveckre cBoicTBa (CTPYKTYPHBIC, MEXaHUYECKHUE, omeemuvl Ha
XMMHUYECKHE CBOMCTBA |[[TPOYHOCTHBIE, TEIIIOQUZNIECKUE, JIEKTPOMAarHUTHBIE, 60NPOCHL
MOJIMMEPHBIX CHEKTpaJIbHBIE) IOJIUMEPHBIX MaTepraioB. OCHOBHBIE
MaTepHajoB XHUMUYECKHE CBOICTBA (PaCTBOPUMOCT,

PEaKIMOHHOCIIOCOOHOCTE, TOPIOYECTh, POTOCTPaTAIIUS
U T.II. ) TIOJIMMEPHBIX MaTEPHAJIOB.

3. |[Dnexrpoduznyeckue u |[IneKTpodhu3nIecKrue cBOMCTBA MOIMMEPOB (yAeabHas pegepam,
3JIEKTPOMAarHUTHBIE  [JIEKTPUYECKasi HPOBOAUMOCTh Ha IIOCTOSTHHOM U omeemul Ha
CBOWCTBA MOJMMEPHBIX [IEPEMEHHOM TOKE, IIMPHHA 3aPEIeHHOMN 30HbI, 60NPOCHL
MaTepHajoB IU3JIEKTpHYecKasi IPOHULAEMOCTD, dJIeKTpHYecKast

MIPOYHOCTE). DIEKTPOMAarHUTHbIE CBOMCTBA TIOIUMEPHBIX
MaTepHaloB (YaCTOTHBIC 3aBUCHUMOCTH JTUJICKTPHUUECKON
U MarHUTHOW MPOHUIIAEMOCTEH, ICHCTBUTENIbHBIE U
MHHUMBIE YaCTH MMPOHULIAEMOCTEH, TAHT€HCHI yTia
MTOTEPb. ).

4. |OcHoBHBIC TexHOJIOTHH|OCHOBHBIE TEXHOJIOTHH IPOU3BOACTBA pechepam,
MIPOU3BOJICTBA TEPMOIIOJIACTUYHBIX MOJIMMEPHBIX MAaTEPUAJIOB JUIS omeemuvl Ha




Matepuanos B CBU- n
CUJIOBOM 3JIEKTPOHHUKE

PaauONOIIIONIAIONINE TTIOTUMEPHBIC MaTePUATIbL.
[TonumepHble  3IEKTPOU3OIALIMOHHBIE  MaTepHAbI,
[IOJIMMEPHBIE MaTepHajibl Jii KOPIYCOB CHIJIOBOM
JIEKTPOHHKHL.

MTOJIMMEPHBIX 31EeKTPOHUKH. OCHOBHBIE TEXHOIOTMH ITPON3BOICTBA 80NpPOCHI
MaTepHaJIOB AJIs PEaKTOIIACTOB VIS AJIEKTPOHUKHU. [Ipon3BoncTBO
3IEKTPOHHUKH 3JIEKTPONPOBOISAIINX MOJIUMEPOB JJIs JJIEKTPOHHUKH.

5. |lIpumenenue [Tonumepusie matepuans! ans CBU-neyarHpix miar, pegepam,
MOJUMEPHBIX CBU-anrenH, kopmycos CBU-ycTpoicTs. omeemul Ha
MatepuaioB B CBU- u |Pagmomnpospaunsie, painodKpaHUPYIOMIAE U 80NPOCHL
CHJIOBOM 3JIEKTPOHUKE |paIUOIOITIONIA0IINE OJUMEpPHBIE MaTepHalIbl.

[lonuMmepHble  3IEKTPOM3ONSALMOHHBIE  MaTepHabl,
[IOJIMMEPHbIE MaTepuanbl Uil KOPIIyCOB CHJIOBOM
JNEKTPOHUKH.

6. |[lonumepnsie [TonumepHble MaTepuaisl A1 NeYaTHBIX I11aT, pegepam,
MaTepHuabl AT 3JIEMEHTOB HaBECHOT'O MOHTa)Xa, Pa3beMOB, IIPOBOOB, omeemul Ha
MHUKPO3JICKTPOHUKU M |JUCIIIIEEB, CEHCOPHBIX YCTPONCTB, KOPILyCOB 80NpPOCH
HaHO3JIEKTPOHUKH MUKPO3JIEKTPOHHUKH. JIaKoBbIE 3TIEKTPOU3O0IALIMOHHBIE

noJIMMepHble MaTtepuaisl. [lonMepHble MaTepuabl i
HAHORJICKTPOHHBIX YCTPONCTB, HAHOCEHCOPOB,
HaHocucTeM. CBETOUYBCTBUTEIbHBIE MAaTEPHANbI IS
HaHO3JIEKTPOHUKH.

7. |Ilonumepusie OnTHuecky Ipo3payvHble U MOTJIONIAI0IINE TOTUMEPHBIE pegepam,
MaTepHabl AT MaTepHabl A1 ONTO3IEKTPOHUKH. JIFOMUHECLICHTHBIE U omeemul Ha
OIITORJIEKTPOHUKH. (ryopecleHTHBIE TTONUMEPHBIE MaTePHAITBL. 80NpPOCHI
CrientnanibHble [TonumepHble MaTepuaiIbl A 3JIEKTPOAKTIOATOPOB,

MOJIMMEPHBIE 3JEKTPOHHBIX JATYUKOB I10JICH, HIEKTPOHHBIX JaTYMKOB
MaTepHabl AT MexaHnueckux BenuuuH. [loauMepHsie MaTepuansl 1uis
JJIEeKTPOHUKH MI€YaTHOM 3JEKTPOHUKH.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
®opma
HanmenoBanue .
No Temaruka npakTUYECKUX 3aHIATHI (CEMUHAPOB) TEKYLIETO
paszzena (Tembl)
KOHTPOJIS
1 2 3 4
1. |Beenenue. OcHoBuble |[lonumepHBIEe MaTepHalbl M IUTACTHYECKHE MAacChl C onpoc
TEHACHIINU Pa3BUTHUA  |YJIyUIIEHHBIMU U CIICHUAIbHBIMUA CBOMCTBAMH.
MOJIMMEPHBIX
MaTepHajoB
2. |Tumsl noaMMepHBIX OcHoBHbIE (pHU3HYECKHE CBOHCTBA MTOIUMEPHBIX onpoc, 0oKk1ao
MaTepuanoB. Ou3nuko- |[MaTepuasoB pa3IUYHBIX TUTIOB. OCHOBHbBIE XUMHUYECKUE
XMUMHYECKHE CBOICTBA |CBOMCTBA MOJIMMEPHBIX MAaTEPHAIOB PA3IMYHbIX THIIOB..
MOJIMMEPHBIX
MaTepHasoB.
3. [Dnekrpodusnueckue u |DeKTpohHU3nUECKHUE CBONCTRA MOJIMMEPOB. onpoc, 00Kk1ad
3JIEKTPOMArHUTHBIE ONEeKTpOMarHuTHBIE CBOWCTBA MOJIMMEPHBIX
CBOIICTBA MOJIMMEPHBIX |MaTEPHATIOB.
MaTepHaJIoB
4. |OcuoBHble TexHONOrHY |OCHOBHBIE TEXHOJIOTMH POU3BOICTBA TEPMOIIOJIACTOB U |  ONPOC, OOKIA0
MIPOM3BO/ICTBA PEeaKTOmIacTOB AJIs JEKTPOHUKHU. [Ipon3BocTBO
MTOJTMMEPHBIX 3JIEKTPONPOBOAIMINX TTOIUMEPOB IJIS JIEKTPOHUKH.
MaTepUaNoB s
JIEKTPOHUKH
5. llpumenenue [Tonmumepusie matepuains! ans CBU-yctpoiicTs. onpoc, 0ok1ao
HOJIMMEPHBIX Paguonpo3paunsie, painosKpaHupyoIue 1




6. |[lomumepHsbIe [TonnmepHble MaTepHaisl A1 NEYaTHBIX I11aT, onpoc, 00k1ao
MaTepHabl I 3JIEMEHTOB HaBECHOIO MOHTaXka, pa3beMOB, IIPOBOJIOB,
MUKPO3JEKTPOHUKHN U |TUCIUIEEB, CCHCOPHBIX YCTPOICTB, KOPITyCOB
HAHO3JIEKTPOHHUKH MUKpO3JeKTpoHHUKH. [lonnmepHble MaTepuansl A1s

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

7. |IlonumepHbie ITonumepHble MaTepUasl JUIst ONTOCEHCOPOB U onpoc, 0ok1ao
MaTepHabl I JIa3epHBIX CUCTEM. JIFOMUHECLICHTHEIE H
OINITORJIEKTPOHUKH. (i1yopecLieHTHBIE TOIMMEPHbIC MaTepHAIbL.

CrnenuanbHble [Nonmmepnble MaTepHaibl IS POOOTOTEXHHUKH, IS
MOJIMMEPHBIE 3JIEKTPOHHBIX AATYUKOB. [loMmMepHbIe MaTepransl s
MaTepHabl I [I€YaTHOM JIEKTPOHUKH.
3JEKTPOHUKH.
2.3.3 JlabopaTopHbIe 3aHATHSA
®opma
Ne HaumenoBanue nabopaTopHbIX paboT TEKYLIETO
KOHTPOJIS
1 3 4
1. |WnenTtudukanus pa3iuyHbIX MOJIUMEPHBIX MaTEpPHAaJIOB. JIP, omuem no
1aboOpamopHoil
pabome

2. |UccnemoBanme  (U3NKO-XUMHYECKHX CBOWCTB  PAa3NUYHBIX  IOJMMEPHBIX| JIP, omuem no
MaTEepHaNOB. n1abopamopHou

pabome

3. |HccrnenoBanue 3mekTpohU3NIECKUX U IJICKTPOMATHUTHBIX CBOMCTB MONUMEPHBIX | JIP, omuem no
MaTEpHaNOB. n1abopamopHou

pabome

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

pabome

5. [HMccnenoBanue MUKPOCTPYKTYPHBIX M 2JIEKTPOMATHUTHBIX CBOMCTB IIOJIMMEpHO- | JIP, omuem no
KOMIIO3UTHOTO MaTepHaa. nabopamopHoil

pabome

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

pabome

3amuTa nabopatopHoii padotsl (JIP), Beimonunenue kypcosoro mpoekra (KIT), kypcoBoit
paboter (KP), pacuerno-rpadudeckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThI 110 1TaHHOM TUCIUIUIMHE B y4€OHOM IUIaHE HE 3aIUIaHUPOBAHBI.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecmeyeHusi AJIsi CaMOCTOSITeIbHON padoThI
o0yyaromuxcs Mo JMCHUIIHHE (MOAYJII0)

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

TCOPCTUUCCKOT'O

Ne Bung CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON pabOThI
1 2 3
1 [[IpopaboTka yuebHOro |MeTonndyecKue yKa3zaHus M0 U3YICHUIO TEOPETUIECKOTO

MaTtepuaia, yTBepKaeHHbIe Kadeapor paarnoGu3nku u




MaTepuaia HaHOTeXHoJorui, nporokos Ne 7 ot 20.03.2017.

2 |[loaroroBka k 3amure |MeToanyeckue yka3zaHUs MO BBIMOJIHEHHIO JIJAOOPATOPHBIX
nabopatopHbIX paboT  |paboT, yTBepKIeHHBIC Kadenpoi pannodu3uKe u
HaHOTEXHOJOTHI, mpoTokoJ Ne 7 ot 20.03.2017.

3 bymienera F0.1. Kak npaBuibpHO Hanucath pedepar, KypcoByrO
U JUIUIOMHYI0 paboThl: Y4yeOHoe mocodue i 0akaiaBpoB
Pedepar [DnexTpoHHBIH 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 OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEeKTPOHHOTO JTOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEJIBHOTO anapaTra:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B popMme ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3zoBaresibHbIC TEXHOJIOTHH

Hns  dopmupoBanust npodecCHOHANBHBIX KOMIIETEHIIMKA B TMPOIECCE  OCBOCHHS
muciuminHbel  «llomuMepsl B 2NIEKTPOHMKE» HCMOIB3YEeTCS TEXHOJNOTHS MPOodhecCHOHATBHO-
pasBuBatoniero O0OydYeHUs, TIpelrycMaTpHUBAIOMas HE TOJIBKO Tepenady TEeOpEeTHIECKOTO
MaTepuana, HO U CTUMYJIMpPOBAaHHE M PAa3BUTHUE MPOIYKTUBHBIX IMO3HABATENbHBIX ACUCTBUN
CTYACHTOB (Ha OCHOBE TIICHXOJOTO-TIEJarorH4eckoil TEOpUH MOITAMHOTO (HOPMHUPOBAHUS
YMCTBEHHBIX JCMCTBUIf). AKTHBH3AIMM W WHTEHCHU(HUKAIMU [O3HABATENLHOTO Ipoliecca
CHOCOOCTBYIOT HCIIOJIB30BaHUE IIE€JArOTUYECKON IBPUCTUKA W MOJEITUPOBAHHE IMPOOIIEMHBIX
CUTYyaLH.

B nporiecce nmpenogaBaHust AUCIUTUTAHBI UCIIONIB3YIOTCS CIIEYFONTNE METOIBI:

— JICKIIHH;

— JIOMAaITHAE 3aaHNUS;

— IpOOJIEMHBIE 3a/1aHUS;

— MHIUBUAYAJIbHBIC IIPAKTUYCCKUEC 3aJaHH;

— KOHTPOJIbHBIE OMPOCHI;

— myOMMYHas 3amuTa JabopaToOpHBIX padoT;

— KOHCYJIbTAIHS IPENOoIaBaTes;

— caMocCTosATeNbHas paboTa CTYICHTOB (M3yYeHHE TEOPETUYECKOTO MaTepuaa,
MOJTOTOBKA K JIA0OPATOPHBIM 3aHATHSM, BBIOJHEHUE JTOMAIIHUX paboT, MOATOTOBKA K OMPOCY
U 3a4eTy).

B pamkax naGopaTOpHBIX 3aHATHI MPUMEHSIOTCS METOJbl IPOEKTHOTO OOydeHus,
UCCIIEIOBATEIIbCKUE METOJbI, METOJ] KOHKPETHBIX CHUTyaluii. B mporecce camocTosTeTbHON
ACATCIIBHOCTH CTYACHTBI OCBAMBAIOT W AHAIIM3UPYIOT HepeHOBOﬁ Hay‘-IHO-I/ICCJICILOBaTCJIBCKI/II\/II
OTIBIT, WUCTOJIB3YsS MMEIONIYIOCS JINTEPATypy W WH(POPMAIMOHHBIC TEXHOJIOTHUH, 3HAKOMSTCS C



OCHOBHBIMH HAay4HBIMH JKypHQJIAMH II0 BONPOCaM H3Y4YECHHUS (PU3NKO-XHMHUUYECKHX CBOWCTB
NOJMMEPHBIX ~ MAaTepPHajOB  PA3MUYHBIX  THUIOB, BBICTYHAIOT C  JIOKJIAJAaMU  TIEepen
OJHOKYPCHUKAaMH, HAKaIUIMBAIOT Oarak 3HAHWM, MOJE3HBIX JUIS BBINOJHEHUS BBITYCKHON
KBAJTM(PUKAIIMOHHOHN paboTHI.

CompoBOXK/IeHHE CaMOCTOSITETIbHOM pabOThl CTYyIEHTOB TaKKe€ OpPraHM30BaHO B
CIEeIYOIHX hopMax:

— HoApoOHOE M3Y4YEHHE HEKOTOPBIX PA3ZEiOB IUCHUUILIMHBI ITOCPEICTBOM H3YUYECHUS
PEKOMEHIyEMOM TOIIOJIHUTEIIbHOM JINTEPaTyPhI;

— MmoxpoOHOe M3y4YeHHE HEKOTOPHIX Pa3leioB JUCIMIUIMHBI ITOCPEICTBOM IOATOTOBKH
COOOIIeHNH, TPE3eHTALNH, TyTeM HanrcaHus pedepaTuBHBIX PadoT;

— KOHCYJbTallMM JUIS Pa3bsICHEHHUsI MPOOJIEMHBIX MOMEHTOB IPU CAMOCTOSTEIHLHOM
pacuIMpeHHOM M3YUYSHHUHU Pa3IesiOB TUCIIUILINHEL.

OcHoBHBIE 00pa3oBaTeIbHbIE TEXHOJIOTHH, UCTIOIb3yeMbIe B y4eOHOM IpoIiecce:

— JIEKIUH ¢ IPOOJIEMHBIM HU3JI0KEHHUEM;

— 00CyXK/IeHHE CIIOKHBIX BOIIPOCOB U IPOOIIEM;

— MMPUMEHEHHUE METO/Ia KOHKPETHBIX CHUTYaIHH.

HHTepakTrBHBIE 00pa30BaTENIbHBIC TEXHOIOTHH: HE TIPELYCMOTPEHBI.

Jist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIIMH C UCTIOJIb30BAaHUEM HJICKTPOHHOU TTOYTHI.

7. OIIeHO‘-IHbIe U METOANYECCKUC MaTepl/laJ'IbI
4.1 OueHouyHble cpeAcTBA UIA TEKYIIero KOHTPOJSI  YCIEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTecTAllUN

OneHoYHBIE CpelcTBa NpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHOKEHUI 00yyaromuxcs, OCBOMBIIUX MporpaMmy y4deOHoM aucuumiuabl «[lomumepsr B
AIIEKTPOHUKE.

O1eHOUHBIMU CPEICTBAMU AJISl TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH ABIISIOTCS: pedepaT U

JIOKJIQ/I, IPAKTUYECKUE 3aHITHS, KOHTPOJIbHBIE BOTIPOCHL.

O1eHOUHBIE CPEJCTBA BKIIIOUAET KOHTPOJIbHBIE MaTepHalibl Ul NMPOBEACHUS TeKyIIero
KOHTPOJsA B (OpME TECTOBBIX 3aJaHMi, JOKJIaJa-TIPE3eHTAUU TI0 MPOOJIEMHBIM BOIPOCAM,
Pa3sHOYpPOBHEBBIX 3aJaHUN, CUTYallMOHHBIX 3a/la4 U NMPOMEKYTOUYHOH aTTecTanuu B (opme
BOITPOCOB U 3a/IaHUM K 3a4eTy.

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0pOBBSI BRIOUPAIOTCS C YYETOM WX WHAMBHIYATBHBIX TICHXO()U3UYECKIX OCOOCHHOCTEM.

— IpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHHYEHHBIMH BO3MOXHOCTSIMHU
3JI0OPOBBS MTPEOCTABIISCTCS TOTIOJIHUTEILHOE BPEMS ISl TIOATOTOBKM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] HHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPEAYCMATPUBAETCSI UCTIONB30BAHNUE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl 00YYAFOIIUXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTAaTOB OOYYEHHUs IO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Iponientypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHHsS MHBAIUIOB U JIUI] C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO TUCHUIUIMHE (MOIYJIO) TMperycMaTpUBaeT IPeNIOCTaBICHUE
uHpopmanuu B (opMmax, AJANTUPOBAHHBIX K OTPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B TIeYaTHOUW popMe yBEITUICHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.

Jlnist Iu1 ¢ HapyIIEeHUs MU ClTyXa:

— B Ie4aTHoi (opme,



— B (hopMe 3IIEKTPOHHOI' O TIOKYMEHTA.
JList 5L ¢ HapyIEeHUsIMU OIIOPHO-JBUIaTEIbHOIO alapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

CprKTypa OLHCHOYHBIX CPEACTB IJIA Tekymeﬁ Hu HpOMe)l(yTOqHOﬁ arrecranmum

. HaumenoBanne
Kox xonTponupyemoit
Ne | Kontponupyemsble pa3aeibl OLICHOYHOI'O CPEICTBA
KOMITETEHITUH (HITH e
/I (TeMbI) AUCITUIUINHBI . [IpomexxyTounas
JaCTH) Texymuii KOHTPOJIb
aTTecTalMsa
BsBenenue. OcHOBHBIE Bonpocwr ons yemnozo | Bonpoc na 3aueme I-
ITK-3/TIK-4 (3HaTH,
1 | TeHnmeHIMM pa3BUTHUSL veTh) onpoca no pazoeny 2
NOJMMEPHBIX MaTEPUAIOB Y
Turbl MOTMMEPHBIX Bonpocwi 0ns ycmnozo | Bonpoc na 3aveme 3-
MaTepuanoB. duznko- onpoca no, pasoeiuy, 5
p . [TK-3/TIK-4 (3Harts, P p v
2 | XUMHYECKHE CBOWCTBA pegepam, 0ok1ao,
YMETb, BIa/I€Th)
MOJIMMEPHBIX MaTEPUAIIOB. nabopamopnas
paboma
DnexTpoduzndecKue u Bonpocwl 015 ycmnozo | Bonpoc na 3aueme 6-
AJIEKTPOMAarHUTHEIE onpoca no, pasoerny, 7
3 CBOWCTRBA MOJUMEPHBIX IK-3/TIK-4 (3nats, | onpoc, pegpepam,
MaTepUaoB YMETb, BJIAJICTh) 0oxnao, coobuenue,
nabopamopHas
paboma
Bonpocwi 0ns ycmnozo | Bonpoc na 3aueme §-
onpoca no, pazoerny, 10
4 OCHOBHBIE TEXHOJIOTHH I1K-3 (3HaTH, onpoc, pegpepam,
MIPOM3BO/ICTBA YMETb, BIaJIETh) 00K1a0, coobweHue,
MOJIMMEPHBIX MaTEPUAIIOB nabopamopnas
JUISL JICKTPOHUKHU paboma
IIpumenenne Bonpocul 05 yemnoeo | Bonpoc na 3aueme
MOJIMMEPHBIX MaTepHAIIOB onpoca no, pazoen 11-12
5 | BCBY I:/I CMHOBoﬁp TIK-3/TIK-4 (snars, b 7 >
YMETb, BIaJIETh) onpoc, pepepam,
SJICKTPOHUKE o0oxnao, coobuenue
ITonumepHbie MaTepHabl Bonpocul 05 yemnoeo | Bonpoc na 3aueme
JJ11 MUKPOIJICKTPOHUKHU U onpoca no, pagaeﬂyJ 13-19
HaHORJIEKTPOHUKHU
6 P TIK-3/I1K-4 (3uats, | °"POC P egpepar,
yYMeTb, BIaJeTh) 00K1a0, coobweHue,
nabopamopHas
paboma
ITonumepHble MaTepHabl Bonpocw ons yemnozo | Bonpoc na saueme
JUIS1 OTITORJIEKTPOHUKHU. onpoca no, pasoerny, 19-22
CnenuanbHbie IK-3/TIK-4 onpoc, pepepam,
7 | momuMepHBIE MaTEPHAIIBI (3HATh, yMETH, Q0Ka0, coobuwenue,
JUTSE DJICKTPOHUKH. BIIQJICTh) nabopamopnas

paboma




Ioka3aTesu, KpUTEPUH M HIKAJA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

KOH U HAMMCHOBAHHEC

CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIUH IVIAHUPYEMBIM pe3yJibTaTam

KOMIeTeHIu i 00yUYeHHS M KPUTEPHSIM HX OLleHMBAHUS
MOPOTOBBI 0a30BblIii MPOABHHYTHIH
Onenka
Y 10BIETBOPHUTEIEHO Xoporo/3a4TeHo OTIMYHO /3aYTEHO
/3auTeHO

MK-3 3naem wacmuuno 3naem ocnoeHbie 3uaem noopodno ocnosHvie
CrocoGeH CTpouTh ocHosHblE PU3UKO- Qusuxo-xumuuecxue @usuxo-xumuiecKkue colicmea
npocTeiimme XumuuecKkue c60ucmea c60UCmEa noIUMepoas, ROIUMEPOB, HE0OX0OUMbLe ON1sl
dusnUECKHE 1 NOIUMEPOS, Heobxo0umble Ol pacuema u npoeKmupoGaHus

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

pacyema u npoOeKmMupoBanUs YCmMpoucme pasiuyHo20
MOJIeNU PHOOPOB,

nPOeKMupoBanus INEKMPOHHBIX PYHKYUOHANLHO2O HAZHAYEHUSA

CXEM, YCTPOHCTB U
YCTaHOBOK
ANEKTPOHUKH U
HAHOAJICKTPOHHUKH
Pa3IMIHOTO
(YHKITMOHATEHOTO
HA3HAYCHMUS, a TAKKE
HCIIOJIb30BaTh
CTaH/apTHEIE
IIporpaMMHEIE
Cpe/ICTBa UX
KOMITBIOTEPHOTO
MOJICTTHPOBAHHS
I1IK-3.1 Cnocoben
CTPOUTH (pr3MUEcKre
Y MaTeMaTU4eCcKue
MO/ICITN MOJIETIEH,
y3J10B, OJIOKOB
[1K-3.2 Bnaneer

INEKMPOHHBIX NPUOOPOS,
cxem u ycmpoucms

npubopos, cxem u
VCMPOTCME Pa3IUIHO20

DPA3IUUHO20 @DYHKYUOHATbHO2O

DYHKYUOHAILHO2O HazHavyenus

HA3HA4eHUs

Ymeem yacmuuno Ymeem uckamo u Ymeem nodpobmno uckamo u
uckamos u aHanU3UpPo8amy AHAU3UPOBATNG HAYYHO-
AHAU3UPOBATNG HAYYHO- | HAYYHO-MEXHUYECKYIO U | MEXHUYECKYIO U CHPABOUHYIO
MeXHUYecKyIo u CNpagoyHyio ungopmayuio no uzuxo-

CNPABOUHYIO
uHgopmayuro no
PUIUKO-XUMUYECKUM U
IKCNIIYAMAYUOHHBIM
Xapaxmepucmuxam
PA3TUYHBIX NOIUMEPOS

uHgopmayuio no
PU3UKO-XUMUYECKUM U
IKCNIYAMAYUOHHBLM
xXapakmepucmuxam
PA3TUYHBIX ROTUMEPOB

XuUMu4eckum u
IKCn1yamayuOHHbIM
xapakmepucmuxkam pasiuiHoblx
noaumepoe

Bnaoeem wacmuuno
Memooamu aHaIu3a
HAYYHO-MeXHUYeCKoU
ungopmayuu no
PUBUKO-XUMUYECKUM U

Bnaoeem memooamu
aHAU3A HAYYHO-
MeXHUYecKou
ungopmayuu no
usuKo-xuMUUeCKUM U

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

HABBIKAMMI IKCIIYAMAYUOHHBIM IKCHIYAMAYUOHHBIM Xapaxkmepucmukam pasiuiHbix
Xapakmepucmurkam XapakmepucmuKkam noaumepos
KOMIIBIOTEPHOTO
DA3UYHBIX NOTUMEDOS PA3IUYHBIX HOIUMEPOS
MOJEIUPOBAHUs
K-4 3naem wacmuuno 3naem ocnognule 3naem nodpobno ocnognule
Croocoben OCHOBHbIE MEMOObl Memoobl Ucciedo8anutl | Memoovl UCC1e008aHUll PuU3UKO-
apryMEHTHPOBAHO uccnedosanuil Gusuko- uUBUKO-XUMUYECKUX XUMUYECKUX CEOLUCME NOIUMEPOS,

BBIOUpATH U
pean30BhIBATh HA
MPAKTHKE

3¢ PeKTUBHYIO
METOAUKY
JKCIIEPUMEHTAITLHOTO
UCCIIEIOBAHUS
apaMeTpoB U
XapaKTePUCTUK
pUOOPOB, CXEM,
YCTPOKUCTB U
YCTaHOBOK
ANIEKTPOHUKH U
HaHORJICKTPOHUKHU
Ppa3IuYHOTO
(GYHKITHOHAIBHOTO
Ha3HAYCHHUS
T1K-4.1 3naer

XUMUYECKUX CBOUCME
noIUMEPO8,
NPUMEHAEMbIX 8
9NEeKMPOHHBIX NPUOOPax,
cxemax u yCcmpoucmeax
PA3IUUHO20
@dyHKYUOHANBHO20
HA3HAYeHUs

ceolicme nonuMepos,
NPUMEHSEMbIX 6
INEKMPOHHBIX
npubopax, cxemax u
yempoucmeax
PazuUUHO20
@dyHKyUOHATLHO20
HA3HAYeHUs!

NPUMEHAEMbIX 6 INeKIMPOHHBIX
npubopax, cxemax u
YCMpOUCMBax pasnuiHo20
DYHKYUOHANLHO2O HA3HAYEHUSA

Ymeem uacmuuno
UCNOIb308aAMb MEMOObl
uccnedoganuil usuxo-
XUMUYECKUX CBOUCME
noaAUMEpOs,
NPUMEHSEMbIX 6
9NEeKMPOHHBIX NPUOOPAx,
cxemax u yCcmpoucmeax
PA3NUYHO20
DYHKYUOHANBHO20
HA3HAYeHUs

Ymeem ucnonvsosamo
Memoobl UCCIe008AHUL
pusUKO-XUMUYECKUX
ce0licme noUMepos,
NPUMEHSIEMbIX 6
INEKMPOHHBIX
npubopax, cxemax u
ycmpoucmeax
PA3IUYHO20
DYHKYUOHAbHO2O
HA3HAYCHUS

Ymeem noopobno ucnonvsosamo
MemoOobl UCCIe08aHUll PuzUKO-
XUMUYECKUX CEOLUCME NOIUMEPOE,
NPUMEHAEMBIX 8 DNEKMPOHHBIX
npubopax, cxemax u
YCmMPOUCmMBax pa3iuiHo20
DYHKYUOHANLHO2O HA3HAYECHUSA

Bnaoeem wacmuuno

Bnaoeem memooamu

Bnaoeem memooamu ananuza




METOIUKHU Memooamu aHanu3a Memooamu aHanu3a IKCNEPUMEHMANLHBIX OAHHIX

NpOBEICHHUS 9KCNEPUMEHMANLHYIX 9KCNEPUMEHMATLHBIX uccnedosanull pusuko-

YCCIIeI0BaHui OAHHBIX UCCEO08AHUI OAHHBIX UCCTE008ANHUL | XUMUYECKUX CEOLCME NOIUMEPOS,

NapaMeTpoB 1 qbuazmo-xwwuttecxux qbu33m0-xwwuuecz<ux NPUMEHAEMBIX 6 INEKIMPOHHbIX

XAPAKTEPHCTHK CBOLICME NOUMEPOE, c60LCMe nOIUMEDPOGE, npu6opvax, cxemax u
NPUMEHAEMbIX 6 NPUMEHAEMbIX 6 YCmpotcmeax pasiuiHo2o

Y3108, 6;10K0B INEKMPOHHBIX NPUOOPAX, | INEKMPOHHBIX PYHKYUOHANLHO20 HAZHAYEHUSA

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

HPOBOINTH DAZIUYHO20 yempoicmeax

HCCIICIOBAHUA @DYHKYUOHANBLHO20 PA3TUYHO20

XapaKTEPUCTUK HA3HAYEeHUs] @yuryuonanbHo2o

3JIEKTPOHHBIX Ha3HaueHus

pHUOOPOB

TunoBble KOHTPOJbHBbIE 3a/laHUSI WJIHM HHbIE MAaTepHaJIbl, HeoO0XOoaAuMble sl
OLICHKM 3HAHWIl, YMEHNH, HABBIKOB WU (MJIH) ONbITA JAeSTEIbHOCTH, XaPAKTePU3YIOUIIUX
Tanbl GOPpMHUPOBAHNSI KOMIIETEHIIMI B Npolecce 0CBOEHUsI 00Pa30BaTe/bHOI NMPOrpaMMbl

IIpumepsl NpaKTHYECKUX CUTYAUMOHHBIX 3a/1a4/3a1aHui

B mpomecce TOATOTOBKM ¥ BBINOJIHCHUS CUTYallMOHHBIX 3a1ad  (OPMUPYETCS W
ounenuBarotcsi Tpedbyempie ®I'OC u OOIl mgns wampasnenuss 11.03.04 DnexktpoHuka u
HAHOAJIEKTpOHUKA Tnpoduist «/HTerpanbHas 3JEKTPOHUKA, (OTOHWKA M HAHOAIIEKTPOHHUKA)
npodeccuonanbupie kKommneTeHnun — [1K-3, ITK-4.

Hwxe mpuBoASITCS MPUMEPHI CUTYAIIMOHHBIX 33124 JUIsl pad0odei MporpaMMEl.

1. IlpennoxuTe METOAUKY MCCIEIOBAHUS MOJIMMEPHOTO MaTepHala JAJs UCHOJIb30BaHUs
B KOPITYCE JIEKTPOHUKH Pa3MEIIaeMOl B XUMUUECKH aKTUBHBIX KOPPO3UOHHBIX Cpeax.

2. llpenyoxute METOANKY HCCIENOBaHHS 00pa3lloB TECTOBBIX MOJUMEPHBIX MAaTEpUATIOB
JUIST UCTOJIb30BAHUS B KOPIyCE OJJICKTPOHMKH pPa3MElaeMOil B XUMHUYECKH aKTHUBHBIX
KOPPO3HMOHHBIX CpeJlax.

3. Ilpeanoxxute  METOAMKY  CO3JlaHUSl  HHU3KOCTOMMOCTHOTO  IOJIMMEPHOTO
KOMIO3UIIMOHHOTO MaTepualia A SKpaHUpOBaHHsS u3inydeHuid OnmxuHero CBY-amamaszona.
CpaBHUTE TEXHOJOTUYECKUE U SKOHOMHUYECKHE 3aTPAThI ISl pa3JINYHbIX BAPUAHTOB.

4. [Ipennoxure METOAMKY  CO3JaHus MOJIUMEPHOTO KOMIIO3UI[MOHHOTO
JIOMUHECIIEHTHOIO MaTepuaia JUlsi CUTHaJIbHOIO OKHA KOpIlyca WM3AENus MUKPOIJIEKTPOHUKH.
CpaBHHUTE TEXHOJIOTMYECKHUE U SKOHOMUYECKHE 3aTPaThl ISl Pa3JIMYHBIX BAPUAHTOB.

5. Ilpennoxute METOAMKY MCCIEAOBAaHUSA CTPYKTYPHO-MEXaHUYECKOM IPOUYHOCTH
MOJIMMEPHON KATYIIKU JUIsl KOHTYpa UHIYKTUBHOCTH.

6. Ilpemnoxure METOOUKY  U3MEpPEHUS  CTPYKTYPHO-MEXaHHUYECKHUX  CBOMCTB
KOMITO3UIIMOHHOT'O 3JIaCTOMEpa JUIsl BKIAJKU B Pa3beM KOPITyCa M3JENUsS MUKPOIIEKTPOHUKHU
JUTSL DKPAaHUPOBAHUS DJIEKTPOMArHUTHBIX U3JTyYEHUH.

Ilepeuens yacmei komnemenyul, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

[1K-3 CmocobeH cTpouTh mpocTelnme ¢(U3NYeCKHe W MaTeMaTHYecKHe MOJIENN
npubOOpOB, CXeM, YCTPOMCTB M YCTAaHOBOK OJJIGKTPOHHKH W HAHODJEKTPOHUKU PA3TUIHOTO
(GYHKIIMOHAJIBLHOTO Ha3HAYEHUSI.

[1K-3.1 CnocoGeH cTpouTh (PU3MUECKHE M MaTeMaTH4YEeCKHE MOJENU MOJeNeH, y3JoB,
0JIOKOB

[1K-3.2 Bnazneet HaBbIKaMu KOMITBIOTEPHOT'O MOJIEIIMPOBAHUS

[IK-4 Cnoco0eH apryMeHTHpOBAaHO BbIOMpaThb U pEAIU30BBIBATH Ha IMPAKTHKE
3¢ (HEeKTUBHYI0O METOAMKY JIKCHEPUMEHTATBHOTO HCCIEIOBAHUS MapaMeTPOB U XapaKTEPUCTHK
npuOOpPOB, CXEM, YCTPOMCTB M YCTAaHOBOK OJJIEKTPOHUKM W HAHO3JEKTPOHUKU Pa3IUUYHOTO
(YHKIIMOHATLHOTO Ha3HAYCHUSI.

[IK-4.1 3Haer METOIMKH MPOBEICHHS HCCIEAOBAHUM MApaMETPOB M XAPAKTEPUCTUK
y3710B, OJIOKOB

[1K-4.2 CriocoOeH mMpOBOIUTh UCCAEAOBAHMS XapaKTEPUCTHUK JICKTPOHHBIX TPHUOOPOB.

Kpumepuu oyenxu:




— OILICHKA «OTJIMYHO»: CTYJCHT CBOOOJIHO OTBEYAET HA JIaHHBIE BBIIIE BOMPOCH], aKTUBHO
y4acTBYET B JUCKYCCHUM U B padOTe€ HAyYHOI'O KOJUIEKTHUBA, pe€4Yb OTIMYAETCS I'PAMOTHOCTBIO,
UCIIOJIb30BaHUEM MPO(EeCcCHOHATbHO-OPUEHTUPOBAHHON TEPMHUHOJIOTHH; JOMYCTUMbI 3aMUHKHU U
HENPOAOHKUTEIbHBIE OCTAHOBKH;

— OIEHKAa «XOPOIIO». CTYJCHT OTBEYAeT Ha JaHHbIE BBIIIE BOMPOCHI, YYaCTBYET B
JUCKYCCMM HM B paboTe HAaydyHOro KOJUJICKTHBA, pEeYb OTIMYACTCS TIPAMOTHOCTBIO,
UCIIOJIb30BaHUEM MpOo(deccHoHaTbHO-OPUEHTUPOBAHHON TEPMHUHOJIOTHH;, HO TPUCYTCTBYIOT
HEMPOJIOJHKUTEIbHBIE OCTAHOBKH U HETPyObIe OINOKHY;

— OLICHKA «Y/0BJIETBOPHUTEIBHO»: CTYJCHT HE JaeT MOJIHOLEHHOr0 CBA3HOIO OTBETa Ha
BOIIPOC, HO KOMMYHHMKATHUBHBIM 3aMbICE]l IPOCMATPUBAETCS U B ILIEJIOM COJEPKAHUE MOYKHO
CUMTaTh BEPHBIM, y CTYJEHTa MPHUCYTCTBYIOT HEKOTOpbIE TPYAHOCTH B ydacTUHU B Oecene U
paboTe B HAy4yHOM KOJUIEKTHBE, OOJBIIOE KOJIMYECTBO OIMOOK B ONpeAeNeHHH paboumx
MOHSTHI; CTYJICHT HE BJaJileeT B JOCTATOYHOW CTENEHH HABBIKOM (DUIIOJOTHYECKOrO aHaIu3a
TEKCTOB POMaHTH3Ma U peann3ma;

— OLIEHKA «HEeYI0BJEeTBOPUTEIbHO». CTYJCHT HE JIaeT CBS3HOIO OTBETA Ha BOIPOC WIIH
BBICKA3bIBaHUS IOBEPXHOCTHBI U HESCHBIL, y CTYAEHTA TPYJHOCTU B y4acTHH B Oecelie U paboTe B
HAYYHOM KOJUIEKTHBE, OOJBIIIOE KOJIUYECTBO OMIMOOK B ONpeIeICHHH pabounX MOHATUH.

3a4eTHO-IK3aMeHALlMOHHbIE MaTepHaJbl I8 INPOMEKYTOYHOH  aTTecTaluM
(3x3ameH/3a4eT)
Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy

1. Tuns!l nonMMEpHBIX MATEPUANIOB, MJIACTUYECKHUE MACChl, KOMIIO3ULIMOHHbBIE TIOJUMEPHbIE
marepuaisl. x pyHkimonansHoe npuMeHenue B aiektponunke. (IK-3, ITK-4)

2. Pa3pa®oTKy MONMMEPHBIX MAaTEPUAJIOB C YJIYYIIEHHBIMU U CHELMAIbHBIMU CBOMCTBAMHU.
(IK-3, TIK-4)

3. OcHoBHBIE (hU3MYECKUE CBOMCTBAa (CTPYKTYpHBIC, MEXaHHUYECKHE, MPOYHOCTHBIC),
nonumepHsix Matepuanos. (I1K-3, [TK-4)

4.  OcHoBHBIe (u3NyecKue  CBOWCTBAa  (TEINIOPU3NYECKUE,  DJIEKTPOMArHUTHBIE,
CIieKTpaibHbIe) nonuMepHsix Matepuaios. (ITK-3, [TK-4)

5. OcHOBHbIE XUMHYECKHE CBOHCTBa (PacTBOPUMOCTb, PEAKIIMOHHOCIIOCOOHOCTb,
roproyecth, horoaerpaaaius) nonumepHbix marepuanos. (ITK-3, TTK-4)

6. DnexTpodu3rUecKue CBONCTBA MOJMMEPOB (yAETbHAS JIEKTPUUECKas MPOBOJIUMOCTh Ha
IIOCTOSSHHOM M IIEPEMEHHOM TOKE, IIMPUHA 3alpelICHHOW 30HBI, JUAJIEKTpUYECKast
HPOHUIAEMOCTb, deKTprueckas mpouHocTs). (ITK-3, TTK-4)

7. DNeKTpOMarHUTHbIE CBOMCTBAa MOJUMEPHBIX MAaTEpUaNIOB (YAaCTOTHBIE 3aBUCHUMOCTH
JUDJIEKTPUYECKOM M MAarHUTHOM IIPOHMIIAEMOCTEW, JEHCTBUTEIBHBIE M MHHUMBIE YacTH
NPOHUIIAEMOCTE!, TaHTeHCHI yrina moTepsk. ). (I1K-3, I1K-4)

8. OCHOBHBIE TEXHOJIOTHH MPOU3BOICTBA TEPMOIIOIACTHYHBIX TTOJIMMEPHBIX MAaTEPHAIIOB IS
anektponuku. (IK-3)

9. OCHOBHBIE TEXHOJIOTUH TIPOM3BOJICTBA PEAKTOILIACTOB s 3aekTpoHukH. (ITK-3)

10. TTpon3BOCTBO JIEKTPOIPOBOISAIINX NOTUMEPOB 11t dneKTpoHukH. ([TK-3)

11. Tlonumepusie marepuansl ans CBY-nedatnsix mar, CBY-antenHn, xopmycoB CBY-
ycrpoiicts. (ITK-3, TTK-4)

12. Pagmonpo3payHble, paadOdIKPAHUPYIOIIUE ¢  PAAUOIOTIIONIAIOIINE TIOJMMEPHEIE
marepuaisl. (ITIK-3, T1K-4)

13. TlonmmMmepHBIE SJEKTPOHM3OJSIIIMOHHBIE MaTepHasbl, TOJMMEPHBIE MaTepHaibl IS
KopmycoB cuioBoii anekTponuku. (ITK-3, T1K-4)

14. TlomumepHble MaTepuanbl JIs IEYAaTHBIX IUIAT, 3JIEMEHTOB HABECHOIO MOHTAXa,
JIMCIUICEB, CECHCOPHBIX YCTPOUCTB MUKpodiekrponuku. (I1K-3, T1K-4)

15. TlonumepHble Marepuansl Ui pa3beMOB, IMPOBOJOB, KOPILYCOB MHKPOAJIEKTPOHHKH.
(IIK-3, TIK-4)

16. JTakoBbI€ DIIEKTPOU3OIAIIMOHHBIE TTOTMMepHbIe MaTepuaisl. (ITK-3)



17. TlonumepHble MaTepHalbl [ HAHOPJIEKTPOHHBIX YCTPOWCTB, HAHOCEHCOPOB,
nanocucrem. (I1K-3, I1K-4)

18. CBeTOoUyBCTBHUTEIbHBIC MaTepHAIb s HaHO3IeKTpoHHKH. (ITK-3)

19. OnTudecku Tpo3payHble W TOMIOMIAIOIIME TOJUMEpPHBIE  MaTepuanbl IS
onrovekTponuku. (ITK-3, ITK-4)

20. JIromuHECHIEHTHBIC U (hiryopeciieHTHbIe oauMepHbie MaTepuaisl. (ITK-3, TTK-4)

21. IlonmumepHble MaTepHaibl AJS SJIEKTPOAKTIOATOPOB, AJIEKTPOHHBIX JATYUKOB IOJEH,
SJIEKTPOHHBIX JATYMKOB MexaHuueckux BeianuuH. ([TK-3)

22. TTomumepHbIe MaTepHaIbl s meyatHoi snekTpoHuku. (ITK-3)
Ilepeuens komnemenyuil (vacmu KomMnemeHyuu), NPOGEPAEMbIX OUEHOUHBIM CPEOCHIEOM

[IK-3 CnocobGeH cTpouTh TMpocTeimmre (QU3NYEeCKHe W MaTeMaTHYeCKHe MOJEIH
npuOOpPOB, CXEM, YCTPOMCTB M YCTAaHOBOK OJJICKTPOHHKH W HAHODJICKTPOHUKH PA3TUIHOTO
(GYHKIIMOHATILHOTO Ha3HAYEHUSI.

[1K-3.1 CnocoOeH cTpouTh (U3HYECKHE U MaTEeMaTHUYECKHUE MOJEIN MOJIENEH, y3JIOB,
0JI0KOB

[1K-3.2 Bnaneet HaBbIKaMU KOMITBIOTEPHOT'O MOJICIIMPOBAHUS

[IK-4 CnocobeH apryMeHTHPOBAaHO BbIOMpaTh U pEAIU30BBIBATH Ha MPAKTUKE
3 (HEKTHBHYI0O METOAWKY KCIEPUMEHTAIBHOTO HCCIICIOBAHUS MAapaMETPOB U XapaKTEPUCTHK
npuOOpoOB, CXEM, YCTPOICTB M YCTAaHOBOK OJJIGKTPOHHKHM W HAHODJEKTPOHUKU PA3TUUYHOTO
(YHKITMOHATILHOTO Ha3HAYCHUSI.

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

[1K-4.2 CriocoGeH mpoBOUTH UCCIEA0BAHUS XapaKTEPUCTHK IIEKTPOHHBIX TPUOOPOB

OneHouyHBIC CpEACTBA JUISI WHBAIMIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSMU
3/I0pOBbS BEIOMPAIOTCS C YUETOM UX WHIUBUAYATbHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3/I0POBbS MIPEIOCTABISETCS JOMOJIHUTEIHHOE BpeMsl JIJIsl TIOJTOTOBKM OTBETA HA dK3aMEHE;

— P MPOBEJICHUH MPOIIECTYPHl OIICHUBAHUS PE3yJIbTATOB 00YUYCHUS MHBAIHJIOB U JIUI C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI MPEAYCMATPUBAETCS HCIONIb30BAHHE TEXHUYECKHX
CPEJIICTB, HEOOXOMMBIX UM B CBSI3H C UX HHIUBUIYATHLHBIMA OCOOCHHOCTSIMU,

— TIpH HEOOXOAUMOCTH JJIsi 00YYAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbS
U WHBAJIWIOB IMIpOIEypa OICHUBAHUS PE3YyIbTaTOB OOYYCHHS 10 JUCIHILIHHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO ITATOB.

[Tpouienypa oleHUBaHUS PE3yJIbTATOB OOYYCHHS WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMH 37I0POBbSl MO JUCIHUILTHHE (MOAYNIO) MpEeAycMaTpUBaeT MPeIOoCTaBICHUE
uHpopManuu B QopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpOpMaLUu:

JIIst I ¢ HapyIICHUSIME 3PCHUS:

— B IieyaTHOU popme yBeTHUEeHHBIM MIpU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jis uI1 ¢ HapyIISHUSIMH CITyXa:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIJIst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomme Npoueaypbl OUeHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBanus KOMIETEHIIH A



Kpumepuu oyenusanus no zauemy:

— OIICHKA «3a4TE€HO» BBICTABISETCA CTYICHTY, €CJIM OH OOJIajaeT 3HaHHEM OCHOBHOTO
Marepuana, XOTs W JIOIyCKaeT HETOYHOCTH, HEIOCTaTOYHO IpaBHIbHBIE (HOPMYIHPOBKH,
HApyIICHUs] JIOTHYECKOW IOCIENI0BAaTEIbHOCTH B M3JIOKEHHHM IPOrpaMMHOTO Marepuaia,
3aTpyIHEHUS MIPH BBIIOIHEHUH MPAKTHUCCKHUX 3a]a4 HE3HAUYNTEIIbHBI,

— OIICHKA «HE 3aUTEHO» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HACT 3HAYUTEIBHOM YacTu
Marepuaia TUCHUIUIMHBI, JOIyCKaeT CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OOJIBIIMMU
3aTPYAHECHUSMH PEIIACT MIPAKTHUYECKHUE 33a]a4l HIIM HE CIPABIISIETCS] C HUMH CaMOCTOSTENIBHO.

OueHoYHBIE CpeACTBA Ul WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOCHHOCTEM.

— Ipu HEOOXOIMMOCTH HHBAIMAAM H JIMIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOATOTOBKM OTBETA HA IK3aMEHE;

— IpY [IPOBEJICHNUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUYEHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHMUECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C X MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHArOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 30POBBS
¥ HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS MO JAUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXXHOCTSIMH  3JI0POBbSI IO JTUCHUIUIMHE (MOJIYJIIO) TMperycMaTpuBaeT IPeI0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst Tn ¢ HapyIeHUsIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0ydaromuxcs.

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

5.1 OcHoBHas JiuTEepaTypa:

1. JleonoBuu A. A. ®usuka u xumus noiaumepoB. M3gatensctBo "Jlans". 2020. C. 432.
https://lanbook.com/catalog/khimiya/fizika-i-khimiya-polimerov/

2. PoBkmra H. M., JlsmkoB A. A. XUMHS M TEXHOJOTHS MOJUMEPOB. VcXomHbIe
peareHThl JJis MOMyYeHHUs] TIOJTUMEPOB M UCIBITAHNE TIOJTUMEPHBIX MaTepuanoB. JlabopaTopHbIit
MIPaKTUKYM: yueOHOe nocobue. N3parenscTBO "Jlanp". 2020. C. 432.
https://e.lanbook.com/book/131014

3. BmmBkoB C. A., PycunoBa E. B. ®usmka m xwmmus monmmepoB. [loeneHwue
JUaMarHUTHBIX MaKPOMOJIEKYJ B MarHuTHOM mose. MznatensctBo "Jlans". 2021. C. 88.
https://lanbook.com/catalog/khimiya/fizika-i-khimiya-polimerov-povedenie-diamagnitnykh-
makromolekul-v-magnitnom-pole/

4, Cytarua B.M., JlsnkoB A.A. ®OU3UKO-XMMUYECKHE METOABl HCCICIOBAHMS
MOJIMMEPOB: yaebHoe nocoodue. WznatenscTBO Jlanb. 2018. 140 C.
https://lanbook.com/catalog/khimiya/fiziko-khimicheskie-metody-issledovaniya-polimerov/
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5.  MeramiononmuMepHaple  THOpUAHBIE  HaHOKOMMO3uThl.  [lomoraitmo A. 1.,
IxapaumanueBa . Y. — Mocksa: UsnarensctBo Hayka. — 2015. — 493 c. [DneKTpOHHBIH
pecypc] — Peskum mocryma: http://biblioclub.ru/index.php?page=book red&id=468384

I[HSI OCBOCHMA JUCHUIIIIMHBI HHBAJIMAAMU U JIMIAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3I0pPOBbSl MMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B JJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHUTe/ILHAS IUTEPATypa:

1. JIamkoB A. A., Tposa A. A. IlosuMepHbIe aJlTUTUBHBIE TEXHOJIOTHHU. M31aTENBCTBO
"Jlanp". 2024. C. 120. https://lanbook.com/catalog/khimiya/polimernye-additivnye-tekhnologii-
73256848/

2. PoroB, B. A. TexHonorus KOHCTPYKIMOHHBIX MaTepuasoB. HaHoTexHoiorMM
[DnekTpoHHbIN pecypc] : yueOHuK i By30B / PoroB B. A. - 2-e u3n., nepepab. u gom. - M. :
IOpaiit, 2018. - 190 c. - https://biblio-online.ru/book/D01BA5SDD-AA3D-49CF-AQ067-
C6351CB24814.

3. 'magkog, C. O. ®usnka KOMIIO3UTOB [ DNEKTPOHHBIN pecypc] : yueOHuk st By30B / C.
O. I'magkos. - 2-e u3A., ucnp. u gom. - M. : FOpaiit, 2017. - 332 c. [DaekTpoHHBINA pecypc] —
Pesxxum moctyna: https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276.

4. TexHonmorusl MONY4YeHUs TMOJMMEPHBIX MJICHOK CHEIMATbHOTO HAa3HAUYCHUS U METObI
UCCIICIOBAaHUS MX CBOKMCTB: ydeOHoe mocobue. - Kaszanmp : U3n-so KHUTY, 2014. - 182 c.

[DJ1eKTpOHHBIN pecypc] - Pexum JIOCTYyIIa:
http://biblioclub.ru/index.php?page=book_red&id=428132.

5.2. llepuoauyeckasi JuTepaTypa

1. Bassl nanusix kommanuu «ct Bero» http://dlib.eastview.com

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

3. HayuHo-teopernueckuil xypHan <«OKypHanl sKCIEpUMEHTaIbHOH W TEOopeTHYEeCKOMH
dusukm» hitps://www.elibrary.ru/contents.asp?titleid=8682

4. Hayunslit 0030pHBIN XypHaT «Ycnexu ¢puszndeckux Hayk» https://ufn.ru/

5. HayuHnsblit 0030pHBIH KypHaT «Ycnexu xumum» hitps://www.uspkhim.ru/

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

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

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHbIe CIIPaBOYHBLIEC CHCTEMbI

J1IeKTPOHHO-0ubInoTeuHbIe cucTemMbl (IBC):

1. OBC «FOPAUT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. 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
Kypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6udaunoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbixX xypHaaoB HOMKOH http://archive.neicon.ru
7. HauumonanbHas »ieKkTpoHHass OMOIMOTEKa (IOCTYN K DJIEKTPOHHOH OuOIMoTeKe
nuccepranuii Poccuiickoit rocymapersentoi ouomuoreku (PI'B) https://rusneb.ru/

agkrwpnE
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8. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®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

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/

HNupopMmanuoHHBIE CIPABOYHbIE CUCTEMBI:
1. Koncynsrant [lmtoc - cipaBouHast mpaBoBast ccTeMa (JIOCTYII 110 JIOKAJIBHOW CEeTH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypchbl ¢cB0OGOIHOTO T0CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX auccepTanmii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEpCTBO HaykKu U Bbicuiero oOpa3oBaHus Poccuiickoit ~®Denepauuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe obpazoBanue” hitp://www.edu.ru/;

6. Hudopmarmonnas cucrema "EnuHOe OKHO JOCTyIa K 0Opa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

7. Enunas komtekuus 1ugpoBeix  0o0pa3oBaTeNbHBIX — pecypcoB  http://school-
collection.edu.ru/ .

8. dexnepanbHBIN HEHTP UH(pOpPMaIMOHHO-00Pa30BATEILHBIX pecypcoB
(http://fcior.edu.ru/);

9. IIpoekr I'ocymapcTBEeHHOrOo HHCTUTYTa pycckoro sizbika umeHu A.C. Ilymkuna
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHBIN mopTan "Pycckuii si3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

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

13. O6pa3oBatenbHblil moptan "Yueda" hitp://www.ucheba.com/;

14. 3axonompoekt "OO oOpazoBanuu B Poccuiickoit @eneparuu”. Bonmpocsl n 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JJICKTPOHHBIE 00pa3oBaTe/bHbIe H MH(POPMAaLMOHHBIE pecypchl

KyoI'Y:

1. Cpena MoaynbpHOTO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJINKaUi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAITHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIE OOpa3oBaTeNbHBIE pecypchl Kadeapbl MHPOPMALMOHHBIX CUCTEM H
TexHonoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3aHusi IJIs O0yYAaKIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

Ha camocTosTenbayto paboTy cTyaeHTOB 1o auciuruinHe «[loammepsl B 3JIeKTpOHUKEY,
cormacHo TpeboBanmsiMm  PI'OC BO mno wHampasnenuto 11.03.04 DnexkrtpoHuka
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HaHOAJIEKTpOHUKA mpodunst " VHTerpanpHas 3JIEKTpOHHUKA, (POTOHWKA M HAHOAIJIEKTPOHHKA',
orBogutcs 45,8 wacoB CPC or o6meit Ttpynoemkoctn nauciuiuimabl (108 wacos).
ConpoBokJieHHE CaMOCTOSITEIbHOH pabOThl CTYACHTOB MOXET ObITh OpraHM30BaHO B
CIEeIYIOIHX hopMax:

— COCTaBJIGHUEM WHJIMBUIYaJbHBIX ILJJAHOB CaMOCTOSITENIbHOM paboThl KaXKIOro U3
CTYZCHTOB C YKa3aHHEM TEMbI U BUIOB 3aHATHIA, JOPM U CPOKOB MPECTABICHHUS PE3YIIbTATOB;

— TPOBEACHHEM KOHCYJbTAUWN (MHIMBUIYaIbHBIX WJIH TPYHIOBBIX), B TOM YHUCIE C
NPUMEHEHHEM JIMCTAaHIIMOHHOM cpeibl 00yUeHHS.

Kputepuii onienku 3QpeKTUBHOCTH CaMOCTOSITENIbHON pabOThI CTYACHTOB (hOpMUPYETCS
B XO0/I€ IPOMEXYTOUYHOTO KOHTPOJISl MPOLIECCa BBIMOJIHEHUS 33JaHUN M OCYIIECTBIISCTCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMOICHCTBHUS.

B coorBercTBMM C O3TUM TpU TPOBEIACHUHM OINEPATUBHOTO KOHTPOJIS MOTYT
UCIIOJIb30BAaThCS  KOHTPOJbHBIE BOMNPOCHI K  COOTBETCTBYIOIIMM  pasfeliaM  OCHOBHOM
TUCIUTUIAHBL «[ToTUMEpBI B 3JIEKTPOHUKE.

KoHTponb ocyiiecTBisieTcss MOCPeCTBOM YCTHOTO OMPOCa CTYIEHTOB MO OKOHYaHHUH
W3YYCHHS TeM YUeOHOH JUCIUTIINHBI ¥ BBITOJIHEHUS TUChMEHHBIX KOHTPOJIBHBIX PadoT.

CornpoBoKIeHNE CaMOCTOATENBHON PadOTHI CTYACHTOB TAK)KE OPraHU30BAHO B CIIEAYIOIINX
dopmax:

— YCBOEHHME, JOMOJHEHHE U BHUKaHUWE B pa3Oupaemble paslieibl AUCHUILIUHBL TPH
MIOMOIIIY 3HAHUN TIOJTYYaeMBIX 110 CPEJICTBAM U3YYEHUSI PEKOMEHIyEeMO JTUTEPATYPHI;

— MyTeM Hamucanus pedepaTuBHBIX pabOT U aHAIHU3 Pe3yIbTaTa UX OTKPBITOTO JIOKJIAa;

— KOHCYJBTAlliM, OPTraHW30BaHHBIC Ui Pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEIbHOM M3Y4YEHHH TeX WM MHBIX aCIEKTOB pa3JesioB yCBanBaeMoil mHpopManuu B
JVICIIATUTHHE.

K cpencrBam obecnieueHuss OCBOCHUS AUCHUILTUHBI «IloTUMEpHI B 3JIEKTPOHUKE» TaKXKe
OTHOCSITCSL DJICKTPOHHBIC BApUAHTHI JIOTIOJHUTEIBHBIX YYCOHBIX, HAyYHO-TIOMYJISPHBIX U
HAYYHBIX U3JJaHUH 110 TaHHOM TUCIUTUINHE.

3aHATHSA JIeKIIMOHHOI0 THIA SBISAIOTCA OJHOM M3 OCHOBHBIX (hopM 0OydeHHUS
CTYJIEHTOB, BO BpEMs KOTOPBIX CTYJIEHTaM MPEAOCTABISIETCS BO3ZMOXKHOCTh O3HAKOMHTHCS C
OCHOBHBIMH HAy4YHO-TEOPETUYCCKHMH TIOJIOKEHUSAMH, TPOOJIeMaMHu JTUCIUILTUHBI, ITOJYYHTh
HEO0OXO0IMMOE HAMpaBICHUE M PEKOMEHIAINH AJS CAMOCTOSTENIbHON paboThl ¢ y4eOHUKAMU,
YYeOHBIMH TTOCOOHMSIMH, IPH TOJATOTOBKE K CEMHHAPCKUM 3aHITHSIM. JICKIUs SBISCTCS
pe3yNbTaTOM KPOIMOTIUBOM MOArOTOBKU MpPENoAaBaTels, U3y4eHUs U 0000IIeHNs Hay4YHOU U
yueOHoM nmuTepatyphl. CTOJIb K€ YCEepAHOU JTOJDKHA OBITh M MOATOTOBKA CTYJEHTAa HAaKaHYHE
JEKIMH, TOCPEICTBOM M3YUEHHUsI COOTBETCTBYIOIIEH yueOHOI IuTepaTypsl, IOBTOPEHUS paHee
MPONJEHHBIX TEM.

Bo Bpemsi nekumm criemyer 3ammcarth JaTy €€ MPOBEACHUS, TeMy, IUIaH JIEKIUH,
BOTIPOCHI, KOTOPBIE BEIHOCATCS Ha CAMOCTOSATEIBHOE M3yUeHHEe, OTMETUTh HOBUHKH yUeOHOH 1
HAYYHOW  JUTEepaTyphl, pEKOMEHJIOBaHHbIE JekTopoM. CTyaeHTaM pPEeKOMEHIyeTcs
KOHCIIEKTHPOBATh €€ OCHOBHBIC TIOJOXEHHS, HE CTOMT NBITAThCS JOCIOBHO 3aIHCaTh BCIO
JEKIMIO, TOCKOJBKY CKOPOCTh JIEKIIMM HE pacCuMTaHa Ha JIOCJIOBHOE BOCIPOHM3BEACHUE
BBICTYIIJICHHS JIEKTOpa B KOHCIIEKTE, TEM HE MEHEe OHa SBIIIETCS JOCTAaTOYHOW ISl TOTO,
9TOOBl CTYJIEHT CMOT HE TOJIbKO YCBOHWTh, HO W 3apuKCHUpoBaTh Ha Oymare CyIIHOCTb
3aTPOHYTBHIX JIEKTOPOM TpOOJeM, BBIBOJBI, a TaKXe Y3JIOBBIE MOMEHTHI, Ha KOTOPBIE
oOparraercss oco0oe BHUMaHKE B X0/1€ JIEKIMU. Ha iekunu cTyiIeHTy peKOMEeHIyeTcsl IMETh Ha
CTOJIaX TIOMHMO KOHCIIEKTOB TaKXe IporpamMMy Kypca, KOoTopas OyIeT crocoOCTBOBAThH
pPa3BUTHIO MHEMOHHYECKOW MaMsITH, BO3HUKHOBEHHUIO aCCOLMALUNA MEXKIY BBICTYIIICHUEM
JIEKTOpa ¥ MpOrpaMMHBIMU BOIIpocaMu. B cilyuae BOSHUKHOBEHHUS y CTYAEHTA [0 XOAY JICKIIHH
BOTIPOCOB, UX CIIEJyET 3a/1aBaTh Cpa3y K€ WM B KOHIIE JICKIIMH B CIICIIMATHLHO OTBEACHHOE IS
3TOTO BpEMS.

3aHATHS CEMHUHAPCKOr0 THNA TPEICTaBISIIOT COOOW OIHY U3 BaXHBIX (QopM
CaMOCTOSITENIbHOM paboThl cTyaeHTOB. [loAroToBKa K MPaKTUYECKUM 3aHATUSM HE MOXKET



OTPaHWYUTHCS CIyLIAaHWEM JICKLIUH, a MPEAIOJaraeT IpeIBAPUTEIBHYI0 CaMOCTOSTEIIBHYIO
paboTy CTyZIEHTOB B COOTBETCTBHM C METOAMYECKHMMH pPa3pabdOTKaMH IO  KaKIOH
3aIlJIJaHUPOBAaHHOU TEME.

B opranmszanuu IpaKkTUYECKMX 3aHATUM  pealu3yercs IPUHLMII  COBMECTHOM
NeSTeNbHOCTH, coTBOpuecTBa. CeMUHap TaKXkKe sIBJISeTCS BakHeimedl ¢GopMoil ycBOeHMs
3HaHMH. B mpouecce NOArOTOBKM K CEMHUHAPY 3aKPEIISIOTCA U YTOUHSIIOTCS YXKE€ U3BECTHBIE U
OCBaMBAIOTCSl HOBbIe KaTeropuu. CeMuHap Kak pa3BHBarollas, akTHUBHas (opma ydyeOHOro
npoliecca CrocoOCTBYET BHIPAOOTKE CAMOCTOSITEILHOT'O MBIIUICHUS CTYAEHTa, (POPMUPOBAHUIO
UH(POPMALIMOHHON KYJIbTYpBI.

CamocTosiTeibHasi padoTa CONEPXKUT CIEAYIOUIME BHUAbI y4eOHOW JeATeNbHOCTH
CTYJEHTOB:

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

— odopmiIeHHE OTYETOB IO pe3yibTaTaM JabopaTOpPHBIX paboT (0 BBIOIHEHHOU
nabopaTopHOil paboTe CTYJEHThl OTUUTHIBAIOTCS MPENOAABATENIO HA CIEAYIOIIEM (04epeHOM)
71a00paTOPHOM 3aHITHH);

— IOJAroTOBKa pedepara no 0JHON U3 TeM yuyeOHOM TUCLUIUIMHEI,

—  NOArOTOBKA MPE3EHTAIMM 10 TeMe pedepaTa U BBICTYIUIEHHE C JOKJIAJOM HAa OJHOM
U3 JICKUMOHHBIX 3aHITHH.

CryneHTy HEOOXOIMMO CHCTEMATHYECKH PadOTaTh B TEUCHHE CEMECTpa MO H3YyUYCHHIO
TEOPETUYECKOI0 MaTepuasa U NpuoOpPETEHUIO HaBBIKOB SKCIIEPUMEHTAIbHON paboThI.

Jlig 3amoMuHaHUS JIEKIIMOHHOTO Marepuaia (B TOM YHWCJIE€ U B MEPHUOJ MOJArOTOBKU K
3a4eTy) CTYJIEHTY HEo0XOJMMO XOpOLIO 3HAaTh CBOMCTBAa MaMATH M aKTUBHO IIOJb30BATHCS
MHEMOTEXHUYECKMMH TpueMaMH. MeToIudyecKkue peKOMEHAAMU [0 3allOMUHAHUI0 MOXKHO
HaiTH U B VIHTEpHETE IO KIIFOUEBBIM CIIOBaM: «I1aMATh», K(MHEMOHHKA», K(MHEMOTEXHUKA», «KAK
3allOMHUTh  y4eOHbIM Matepuanm». JKemareiabHO Takke O3HAKOMUTBCS C IpUEMaMu
KOHCIIEKTUPOBAHMs, T.€. CO CHoco0aMHM COKpAlleHHs 3alluCH CJIOB U CIIOBOCOYETaHHIH,
HanpuMep, IPUMEHSEMBIMU B CIIOBAPSX U SHIIUKIONEAMSIX.

B ocBoeHMHN IHMCHUIUIMHBI HHBAIMAAMU U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
310pOBbs OOJIBIIIOE 3HAYEHHE HMMEET UHAMBHIAyallbHas ydeOHass pabora (KOHCYIbTAllUM) —
JIOTIOJTHUTENBHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

Jdoxyiag — 9T0 pe3ysbTaT CaMOCTOSITEIBHOW paOOTHI CTYIEHTA, TIPEACTABIISIIONTNN COO0M
KpPaTKOE€ YCTHOE U3JIOKEHUE B TEUEHUM 5-8 MUHYT pe3yJbTaTOB TEOPETUYECKOTO aHAIN3a WIN
DKCIIEPUMEHTAJIBHOIO HCCIEAOBaHUSA B paMKax OIPENEICHHOM HaydyHOM TeMbl. B xone
nyOIMYHOTO JIOKJIaJa CTYJEHT JOJDKEH PacKpbITh CyTh aHAIM3UPYEeMOW pabOThl M BBICKA3aTh
coOCTBEHHBIE B3IJISbl HA pacCMaTPUBAEMbIE MPOOIIEMBI.

[TonroToBka OKJIaZ0B HEOOXOAMMA B IENAX NMPHOOPETEHUST CTYJCHTaMU HEOOXOIUMOM
npoecCHOHANBbHOM MOArOTOBKH, Pa3BUTHS YMEHHS U HAaBBIKOB CAMOCTOSITEJIBHOTO IMOMCKA U
aHaJIM3a HAy4YHBIX MCTOYHHMKOB. C IOMOIIBIO AOKIAAAa CTYAEHTHI NPU €ro MpOCIyLIMBAaHUU
r1y0’Ke MOCTUTAIOT CIIOXKHBIE MPOOJIEMBI Kypca, y4aTcs JAKOHUYHO MepecKa3bIBaTh COAEPKUMOE
HaYYHBIX UCTOYHHUKOB, 0000IIaTh BHIBO/IBI U JIEJIATh 3aKIIOUEHHE.

[loaroroBka pdokiazga crnocoOCTBYeT (OPMUPOBAHUIO YMEHHSI IMOMCKAa Hay4HbIX
UCTOYHHKOB M Pa3BUTHIO YMEHHUS aHAJTM3UPOBATh HAYYHBIE CTATbHU U COOOIIECHUSI.

KauecTtBO nokmnana oneHMBaeTcs MO TOMY, HACKOJIBKO €ro COAEPKaHHE COOTBETCTBYET
3alaHHOM TEMe, KaKhe HCIOJIb30BaHbl IIEPBOMCTOYHUKH, HACKOJIBKO IOCIEAOBATEIBHO OH
W3JI0XKEH.

OOBEKTUBHOCTh OLIEHKH paboThl MpenojaBaTeleM 3aKJII04YaeTcsi B OIpeesIeHUH ee
IIOJIOKUTEIBHBIX M OTPHULIATENBHBIX CTOPOH, IO COBOKYIHOCTH KOTOPBIX OH OKOHYATEIbHO
OLIGHUBAET IpeJICTaBlIeHHYIO pabdoty. [Ipu oTpuiarenbHoil perieH3nu padoTa BO3BpalaeTcs Ha
N0pabOTKy € MOCIEAYIOIIUM IPEACTABICHUEM Ha IMOBTOPHYIO IPOBEPKY C IPUIOKEHUEM
3aMeuyaHuil, CICIaHHbIX IPENOJaBaTeIeM.



C TOUKM 3peHHs METOJUKHU [MPOBEIEHUS CEeMHHAp NpeiacTaBiseT  co0oil
KOMOMHHPOBAHHYI0, HHTETPAaTUBHYIO (popMy yueOHOro 3aHaThs. I TOATOTOBKH M TOYHOTO U
MOJIHOTO OTBETAa Ha CEMHUHAPCKOM 3aHSTUU CTYJIEHTY HEOOXOJUMO CEpPbhe3HO W OCHOBATEIBHO
MOATOTOBUTHCA. JIJIT 3TOTO OH JOKEH yMeTh padoTaTth C y4eOHOW W JOIOJHUTEIBHON
JUTEpPaTypoi, a TaKKe 3HATh OCHOBHBIC KPUTEPUHU IJIsl HAMUCaHHs pedepara WM MOATOTOBKU
JIOKJIa/1a, €CIIM CeMHMHAp MPOXOAMUT B JaHHOH (opme. B KoHIlE 3aHATHS, IOCTIE OJBEACHUS €T0
UTOTOB IpernojaBaTelieM CTYACHTaM PEKOMEHIYETCs BHECTH W3MEHEHHS B CBOU KOHCIIEKTHI,
OTMETUTh WH(POPMAIUIO, TPO3BYYABIIYI0 B BBICTYIUICHUSX JPYTHUX CTYJIEHTOB, IOIOJHEHUS,
cieNlaHHBIE MIPEToaBaTesieM U He OTPaXKCHHbIE B KOHCIIEKTE.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyaJbHas yudeOHash pabora (KOHCYJIbTAMH) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WnnuBuayanbHble KOHCYJIBTAlMM IO TMPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIIUM HHJIMBUYaTU3allid O0yUeHUS W YCTAaHOBJIICHUIO BOCIIMUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JUIOM C OrpaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

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

HaumeHnoBanue CIICIIUAJIBHBIX

OcCHAaIIEHHOCTD CITELUAIbHBIX

[lepeueHb AMIIEH3MOHHOTO

OMEILEHU I OMEILEHU I IPOTPaMMHOTr0 00ecieyeHHUs

Y4eOHbIe ay TUTOPUH IS Mebens: yueOHas meOenb

MIPOBEICHHUS 3aHATUI TexHuueckue cpencTaa

JIEKIIMOHHOTO THUIIA. oOy4YeHHs: OJKpaH, MPOEKTOpP,

(ayn. 312/317/205) KOMITBIOTED

Y4eOHbIe ay TUTOPUH IS Mebens: yueOHas MeOenb

NPOBENICHHS 3aHATHI TexHuueckue cpeacTa

CEMHUHApPCKOTO THUIIA, oOy4YeHHs: 9JKpaH, MPOEKTOp,

TPYNIIOBBIX U MHAMBUAYAIBHBIX | KOMIIBIOTED

KOHCYJIBbTAllHi{, TEKYLIETO
KOHTPOJISL ¥ IPOMEXYTOUHON
aTTeCcTaluu.

Yuebnsle aynutopun A21 u
A22 HOL ICCH KyOI'Y mns
MpOBeeHNS J1a00paTOPHBIX
3aHATHN

ObopynoBaHue: BBITSKHBIE
mKadbl XUMHYECKHE,
3NEKTPOITUTKY JTabOpaTOpHBIE,
3JIEKTPOHHBIE BECHI,
CYIIWIBHBIN mKad, pacTpOBBINA
3JIEKTPOHHBIN MUKPOCKOII
CBEPXBBICOKOT'O pa3peieHust
JEOL JSM7500F, ciekrpomeTp
3NIEKTPOHHOTO MMapaMarHUTHOTO
pesonanca JEOL JES-FA300,
YCTaHOBKA MarHeTPOHHOIO
Hanbuienus Q150T ES,
YCTaHOBKa JJIS1 OCAXICHUS
ToHkuX MieHok CCR Copra
Cube ISSA.

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

2. UaTerpupoBarHOE O0pHCHOE
npwioxerne MS Office (O
Microsoft Corporation).

3. [IporpamMMHOe oOecTIedeHNE IS
OpTaHM3aINH YIIPABIIEMOTO U
6e3omacHoro gocryna B IHTEpHET.
4. TIporpammHOe obecriedeHue st
6e3omacHoil paboThI Ha
KoMIbloTepe — (paiToBBIN
AHTUBUPYC, IOYTOBBII AaHTUBUPYC,
Be0-aHTHBHPYC M CETEBOM SKpaH.

Jnis  caMocTosATenbHOW  paboThl  OOyYaloOUIMXCs  MPEAYCMOTPEHBI  MOMEIICHHUS,
YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M oOecreueHrueM JOCTymna B IEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCHUTETA.

OCHAIIEHHOCTh MOMEIIEHUH ISt
CaMOCTOSTENILHOM PaboThI
oOyyaromuxcs

HanmeHnoBanue noMenicHui ajis
CaMOCTOSTEIILHOW PabOTHI
oOyyaromuxcs

HCpC‘lCHL JIMIOCH3UOHHOI'O
IporpaMMHOTIO obecrieueHust




TTomemenue mis
CaMOCTOSITEITEHOM paboTHI
oOyyaromuxcs (YUTaNIbHBIN 32T
Hayunoit Oubnuorexn)

Mebenb: yueOHas mebemb

Kommiekt CIIeIMAIM3UPOBAHHOM
MeOenH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAS
TeXHWKa C MOAKIIOYCHHEM K
MH()OPMAITMOHHO-
KOMMYHHKaIMOHHON
«xTepHeT»  Hm
AIEKTPOHHYTO

ceTn
JOCTYIIOM B
HH()OPMAITIOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTe’IbHOM OpraHHu3aluy,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
obopynoBaHue,  oOecrieurBaroIIee
JOCTYII K CETH HHTEpHET (TIPOBOIHOE
COETMHEHHE u OecrpoBOTHOE
coenunenne mo Texuonorud Wi-Fi)

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

2. HTerpupoBaHHoe oducHoe
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmmMHOe obecriedeHnEe
JUISL OpTaHU3alNuI
YHIpaBIIeMoro U 0€30IacHOTo
nocryna B IHTepHET.

4. IlporpamMmmHOe obecrieueHre
s O6e3omacHOi paboTel Ha
KoMmIptoTepe —  (aiinoBbIid
aHTUBUPYC, MOYTOBBIN
aHTUBUPYC, BeO-aHTHBUpPYC H
CETEBOM KpaH.

ITomemienue misa
CaMOCTOSITETILHON paboThI
obyqaromuxcs (ayn.203)

MeoGenb: yueOHast Mmebenb

Kommuiekr CIIELMAIU3UPOBAHHON
MeOenn: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIBIOTEpHAS
TEXHWKAa C TOAKIIOYEHHEM K
WH(POPMAITHOHHO-
KOMMYHUKAIIUOHHOMN
«nTepHeT™» u
3JIEKTPOHHYIO

ceTn
JOCTYIIOM B
WHPOPMAaIHOHHO-
00pa3oBaTeNbHYIO cpemy
o0pa3oBaTeIbHOM OpraHHu3aluy,
BeO-KaMephbl, KOMMYHHUKAITHOHHOE
obopymoBanue, obecreunBaronee
JIOCTYTI K CETH MHTEpHET (MPOBOTHOE
COCJIMHEHHEe | OecnpoBOIHOE
coenunenue mo Texuonorud Wi-Fi)

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

2. UaterpupoBarHOE 0pHCHOE
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmMHoOe obecrieucHue
JUIsl OpraHu3alnun
YIpaBJsIeMOro u 6€3011acHOTO
nocryna B IHTepHeT.

4. IlporpamMmmHOe obOecrieueHHe
i1 Oe3omacHoi paboThl Ha
KoMmmploTepe —  (paiimoBBId
AHTUBUPYC, MOYTOBBIN
AaHTHUBUPYC, BeO-aHTHBUpPYC H
CETEBOM KpaH.
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