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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).

1.1 llean ocBOeHUS TUCHUILIHHDI.

[lenbto oOCBOEHUS JUCHUMIUIMHBI "Marepuasibl MOJIEKYJISIPHOM 3JEKTPOHMKU"  SIBJISAETCS
dbopmupoBanue y 6akanaBpa npodeCCHOHATBHBIX 3HAHUH 00 AIEKTPOHHBIX CBOMCTBAX MOJIEKYISIPHBIX
MaTepuajoB M 3aKOHOMEPHOCTSX IIepeHOca HHEPrud B OPraHUYeCKUX U HAHOKOMIIO3UTHBIX

CTPYKTypax

1.2 3agauu M CHUILIUHEL.

3amaun:

- ¢opmupoBaHue U yriyOJaeHUe 3HAHUH 0 PUINIESCKON MTPUPOJIC AIEKTPOIPOBOTHOCTH
OpPraHMYECKUX BEIIECTB U TeX €€ BaXKHEUIINX aCIEeKTaX, KOTOPhIE HEMOCPEACTBEHHO KacaloTCs
BO3MO>XHOCTH MPAKTUYECKON pealli3alii OPraHMYECKUX IEKTPOHHBIX TPUOOPOB M YCTPOKCTB;

— (¢GopMUpPOBaHHE YMEHHA TEOPETUYECKH UCCIENOBaTh (PU3NYECKUE TIPOIECCHl B
OpPraHUYECKUX ¥ HAHOKOMIIO3UTHBIX CTPYKTYpax;

— ¢opMupoBaHUE BIIAJICHUI METOJAaMH M HABBIKAMHU SKCIIEPUMEHTAIBLHOTO HCCIEAOBAaHUS U
TEOPETUYECKOr0 pacyera MmapamMeTpoB M XapaKTEPUCTUK OPraHW30BAHHBIX aHCAMOJICH OpraHUYeCKHX
MOJIEKYJI 1 HAHOKOMITO3UTOB;

— ¢opMupoBaHHE 3HAHWA TMPAKTUYECKOTO HCIOIb30BAaHUS OPraHM30BAHHBIX aHcamOmei
OPTraHMYECKUX MOJIEKYJI ¥ HAHOKOMIIO3UTOB B  DJJIGKTPOHHOW  ammaparype  pa3judHOTo
(GYHKIIMOHATIBLHOTO Ha3HAYEHHUSI.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

HuctmmumHa «Marepuanbsl MOJEKYJISPHOW SJEKTPOHUKH» B IMKJI JTUCHUIUIMH IO BBIOODPY
(B1.B.06) u u3y4aercs cryaeHTamu 4 Kypca OakanaBpuara B 8—M y4eOHOM ceMecTpe.

Jns u3ydeHus: TUCHMIUIMHBI HEO0OXOAMMO 3HAHHWE IHCLHUIUIMH YHHBEPCHTETCKOTO Kypca
«®Du3nka HAHOPa3MEPHBIX CHCTEM», «DHU3HUECKUE OCHOBBI AJIEKTPOHUKH», «Matepraibl U METOJIbI
HAaHOTEXHOJOTHIT». (OCBOCHHE AMCHUIUIMHBL HEOOXOIUMO  JUIi  BBIIIOJHEHHS  BBITYCKHBIX
KBaJTM(DUKAIIMOHHBIX paboT.

1.4 IlepedyeHb IIAHHPYEMBIX pe3yJbTATOB OOy4YeHHs] IO JAUCHHUILVIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

N3yuenne nmanHOW yueOHOM NUCHMIUIMHBI HAmpaBlIieHO Ha (QopMupoBaHUE Yy OOYYarOUIUXCS
obmienpodeccroHanbHbIX, npodeccrnonanbubix komnetennuii (OI1K, T1K)

No Nunexc Conepxanue B pesynbpTaTe uzydeHus: yueOHON AUCIUTUIUHBI
[y, | KOMIET | KOMIETEHIH (vmm eé o0yyJaroImuecst 10HKHBI
" | eHnmm 4acTH) 3HATh YMeThb BJIaJIeTh
1. OIIK-7 | cTyaeHT o0Janaer | OCHOBHbIE JIOTUYECKU MEXaHU3MOM
CIOCOOHOCTHIO WH(OpPMAIIMOH | BEpPHO, CO37aHus
YUUTHIBATH HbIE apryMEHTUpOBa | IPOTrPaMMHOTO
COBpEMEHHBIE TE€XHOJOTUU U | HO MPOJIYKTa TIPH
TEHJICHLIUU Pa3BUTHS | METOJbI WCIIONb30BATh | BBHITOJIHEHUH
ANEKTPOHUKH, paboThI ¢ 3HAHUS KOHKPETHBIX
U3MEPUTEIbHON U | ”HQOPMALIMOH | BBIYUCIUTENBH | 33]1a4 B
BBIYMCIIUTEIIBHOM HBIMU Ol TEXHUKH, H3y4aeMoi
TEXHUKH, TEXHOJOTHSIMH | IPOTPAMMHPOB | 00JACTH.
WH(pOPMAITMOHHBIX B CBOEH | aHMs npu
TEXHOJIOTMH B CBOEH | MPEIMETHOU pabote c
npodecCuoOHATBHON obmacTu. U3MEPHUTEIEHO
JEATENBHOCTH 1 TEXHUKOM.




Ne HNunexc Copnepxanue B pe3ynbrate u3ydyeHus: yaeOHOU AUCIUTUIMHBI
I 1; KOMIIET | KOMIIETCHIMH (HIn e€ 00yyaronmecs: T0JKHEL
| eHmuu YacTH) 3HATh yYMeTh BJIaJEeTh
2. I1K-8 CTYJICHT o0Janaer | TEeXHOJIOTHH COCTAaBJISAITh HaBbIKAMH
CIIOCOOHOCTBIO IIPOU3BOACTBA MapHaIpyTHBIC BBITTOJTHCHHA
BBIIOJIHATE ~ PalbOTHI | marepuanoB u | KapThl U TEXHOJIOTHYECK
0 TEXHOJOTHYCCKOH | y3nemyit TEXHOJIOTMYECK | UX Olepanui
MIOATOTOBKE IEKTPOHHOI YIO 10 IOATOTOBKE
MIPOU3BOJICTBA S— JOKYMEHTAIMIO | U MPOBEACHUIO
MarepuaioB u JUISL TEXHOJIOTHYECK
W3IETUN AJIEKTPOHHOMN IIPOBEICHUS HX MPOLIECCOB
TEXHUKHU OTJIEJIbHBIX pu
onepanun U | IPOU3BOJCTBE
MPOLECCOB 2t
cOOpKH UCII0JIb30BaHUH
W31eIHiA. MaTepualoB H
17631 (1117171
3JIEKTPOHHOU
TEXHUKH.
3. [IK-14 | ctynent 00JajaeT | OCHOBHBIE COCTaBJIATh METOJUKaMHU
TOTOBHOCTBIO K | BUIBI HOPMATHUBHO- UCIIBITaHUM;
YY4aCTHIO B MOHTaXeE, | IPOU3BOJCTBEH | TEXHHUYECKYIO MpaBUiiaMu
WCIBITAaHUSAX U CAaue | HbIX JOKYMEHTAIMIO | COCTaBJICHUS U
B AKCIUTyaTaIUIo | TIPOLIECCOB; pH caye B 3ar0JHEHUS
OMBITHBIX ~ OOPAa3IOB | TEXHOJOTHUIO 3KCIUTyaTalMi0 | IPOTOKOJIOB
MaTepuasioB U | MaTepUajoB U | OMBITHBIX UCIIBITAaHUH;
W3/1eNIUN 3JIEKTPOHHOM | u3enui u pabouux | cpencTBaMu
TEXHUKH AJIEKTPOHHOU 00pa3moB 00paboTKu U
TEXHUKU; 17631 (17078 MIpEeACTaBICHUS
npaBuia uHpopmaIuu.
MOHTaXa, BUbI
HUCTIBITAHU N

pu HapaboTKe
Ha HaJISKHOCTh
U OTKa3; TUIIbI
UCTIBITATEIIHHOT
0
000pyTIOBaHUS.

2. CTpyKTYpa M coep:KaHue M CUHIJIMHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.
OOrmas TpymoéMKOCTh TUCIUILUIMHBI cocTaBisieT 3 3ad.ea. (108 wacoB), ux pacrmpesenacHue mo

BUJaM paboT MpeAcTaBiIeHO B Tabnuie (0112 cmydenmog OPO).

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (gacsl)
8
KonrakTHasi pa6oTa, B TOM 4YHCJIe: 12,2 12,2
AyauTOpHBIE 3aHATHS (BCEro) 70 70
3aHsATHS JEKIMOHHOIO THIIA 40 40
3aHsTHSI CEMUHAPCKOTO TUMA (CEMUHAPbI, MPAKTUYECKUE — —




3aHSITHUSA)
JlaGopaTopHble 3aHITHS 30 30
HNnas koHTaKTHasA padoTa: 2,2 2,2
KoHntposb camocTositenbHOM padoTsl (KCP) 2 2
ITpomesxxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 35,8 35,8
KypcoBas pabora - -
[TpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 10 10
BrlmotHeHME HHAMBUAYATbHBIX 3a1aHAH (ITOATOTOBKA 10 10
COOO0ILIEHUH, IPe3EHTalUN)
Pedepar n noxnan 8 8
[ToaroToBKa K TEKyIieMy KOHTPOJIO 7,8 7,8
KonTpoJn: - —
MOJITOTOBKA K 3a4€Ty U DK3aMEHY — —
OO0mas Tpya10eMKOCThL | 4ac. 108 108
B TOM YHCJIe KOHTaAKTHAasi paboTa 72,2 12,2
3a4. eJl. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenennie BuoB yueOHOI paOOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.
Paznenbl qucumiuingbl, u3ydaemelie B 8 cemectpe (ounas gpopma)

KosngectBo yacoB
AynuropHas Bueaynuropna
Ne | HammenoBanue pa3znesnos (TeM) Beero pabora 51 paGota
JI I13 JIP CpP
1 2 3 4 5 6 7
1 MonekyigpHble  Marepualibl B 18 8 4 5
JIEKTPOHUKE
MexaHn3Mbl nepenayu
2 |uHpopMalMM B  MOJIEKYJSPHBIX 16 6 4 6
crcTeMax
3 OneMeHTHast 0a3a MOJIEKYJISIPHOM 18 6 6 6
DIIEKTPOHUKHU
4 MornekyssipHble MaTepHaibl Jis 16
OTITOYJICKTPOHUKH 6 4 6
DJEeKTpOHUKA MOJIEKYJISIPHBIX
5 |cucrem Ha noBepxHoctu| 17,8 6 6 5,8
HOJYIPOBOTHUKOB
ITpuHIMIIBL [IOCTPOCHUS
6 I[eI‘;ICTIEyIOII_II/IX u nepcneKTI/IBHLDv( 20 8 6 6
YCTPOKCTB MOJIEKYJISIPHOM
HJIEKTPOHUKHU
Hmozo no oucyuniune: 105,8 40 30 35,8

[Tpumeuanue: JI — nexuun, [13 — mpaktuueckue 3anatus / cemuHapsl, JIP — mabopaTopHbie
3anstusi, CP — camocrositensHas pabora.

2.3 Coaepxxanue pa3aesioB JMCHUNIMHBI:

2.3.1 3aHATHA JEKIHOHHOr0 THIIA.



HaumenoBanue dopma TEKyIIEero
Ne Coneprkanue pazaena
pasznena KOHTPOJISI
1 2 3 4
MonekynsipHass ~ CTpyKTypa.  MexXMoJeKyIsapHas [TpoBepka
MonekynspHbie
yIaKOBKa. OpranuzanvoHHas uepapxus KOHCIICKTa
MaTepHabl ;
1. p MOJIEKYJSIPHBIX ~ TBEPABIX  Tel.  MounekyssipHbie
ANEKTPOHUKE
poBOAHUKHU. KoMIuiekchl ¢ mepeHocoM 3apsja.
Mexanusmsl nepenauu|/[BrmokeHne HoOcUTENIeW 3apsJa B MOJIEKYJSIpHBIX|  Bompocsl 1o
uHpOopMau B|cHcTeMax. be3bl3iyuaTeNbHBId  MEPEHOC HSHEepPTruu KOHCIIEKTY
2. |MOJEKYISAPHBIX ANEKTPOHHOTO BO30OYKIEHUS. DKCUTOHHBIE TIPOIECCHI.
cucremMax ConuTOHHBIA MEXaHU3M Iepeauu SHEPTUH U 3apsia.
Hcnonb3oBanue  OTHENBbHBIX  MOJIEKYdD W ux| ['pymnmoBoii onpoc
KOMIUIEKCOB B Ka4€CTBE JIOTUYECKMX JJIEMEHTOB| [0 H3y4aeMOi
3JIEKTPOHHBIX CTPOMCTB. MonekynsipHble
DieMeHTHas 6a3a P yerp AP Teme
3. . kpuctaiipl.  CTpyKTypa H  DJIEKTpOPU3NYECKUE
MOJIEKYJISIPHOM N
CBOWCTBa MIOJIIMEPOB. YnopsinoueHHbIE
AJIEKTPOHUKHU
MOJIEKYJISIDHBIE TUJIEHKM Ha TOBEPXHOCTH TBEPABIX
ten. [lpuHIMIBI  camMoOOpraHM3aldy  OTAEIBHBIX
MOJIEKYJISIPHBIX KOMIIOHEHTOB.
Opranuueckue (OTOPHUEMHHUKH. [onopHo- Pedepar
MonekynspHsie aKLENTOPHBIE KOMIUIEKCHI byniepeHoB c
4. |marepuansl IS OpPTraHUYeCKUMU JIOHOpPaMH. Oprannyeckue
OTITORJIEKTPOHHUKHU cBeTousnydaromme crpykrypsl. OLED-texnonmorum.
Monekyisipubie cBetoroab (OMLED).
DNEeKTPOHHO-BO30YKI€HHBIE MOJIEKYJIbI Pedepar
OpPraHUYeCKHUX  KpacuTelell  Ha  IMOBEPXHOCTH
OekTpoHuKa [OJYIIPOBOJAHMKOB. IIyTH JUCCHIIAIMM  DHEPTUH
5. [MOJEKYJISAPHBIX BO30YKIEHHBIX a1cOpOMPOBAHHBIX MOJIEKYJL.
CHCTEM Ha| 3 rexTponHbIE CIIEKTPBI TIOTJIOIIEHHS u
ITOBCPXHOCTH JTFOMUHECIEHIINH. Bnusgnaue reTEPOreHHOCTH
HOJIYPpOBOAHUKOB MOBEPXHOCTH  MOJIYIIPOBOJHUKOB ~ HAa  CIEKTPBI
(bayopecueHuu a7IcOpOUPOBAHHBIX MOJIEKYJT
KpacHTemen.
TpuEmHmE Bo3mokHOCTH IpUMEHEHHUs YIOPSZI0YEHHBIX Pedepar
OpPTaHWUYECKHUX TUICHOK TIPHU CO3JIaHUHM YCTPOWCTB
MOCTPOCHHS .
. MOJIEKYJISIPHOM  2neKTpoHUKH. KomMOuHUpOBaHHbIE
6. |ACHCTBYIONIMX 1 CEHCOPBI C UCMOJIb30BAHUEM MOJIEKYJSPHBIX CHUCTEM.
TIepCICKTHBHBIX 3anoMUHaHME W XpaHeHHMe  MH(OpMALMH B
yCTpOucCTB MOJIEKYISIDHBIX ~ cucTeMmax. [IpuHImMIBl  paboThI
MOJICKYJIApHOU YCTPOWCTB jis  TpeoOpa3oBaHusi  WH(OOpPMAIUH.
JJIEKTPOHUKHU [Tpobnema BBOJIa-BBIBOJIA nHbopManuu B

YCTPOWCTBAX MOJIEKYJISIPHON JIEKTPOHUKHU.

2.3.2 3aHATHSA CEMHHAPCKOI'0 THIA.
CornacHo y4yeOHOMY IUIaHY 3aHATHS CEMHUHApPCKOrO0 THUMA MO Y4YyeOHOW AMCLUIUIMHE
«Matepuainsl MOJIEKYJISIPHOM 3JIEKTPOHUKH HE NMIPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.



IIOATOTOBKE,

B ocHoBe mocTpoeHUsT 1a00PAaTOPHBIX 3aHATHI MO AUCIUIUIMHE «Marepuanbl MOJCKYISIPHON
SJICKTPOHUKM» JICKHUT IMOCICAOBATCIBHOCTD MO3TAITHBIX ,Z[eflCTBI/Iﬁ HCCICA0BATCIIA 10 MJIAaHUPOBAHUILO,

CHUHTE3y W TPOBEICHHUIO MCCIEIOBAHUN CBOICTB MOJIEKYJISIPHBIX YCTPOWCTB B

9JICKTPOHUKE, aHAJIIN3Y IMOJIYUYCHHBIX JaHHBIX.

®dopma
Ne HaunmenoBanue nabopaTopHbIX padboT TEKYILETO
KOHTPOJIS
1 3 4
1. |"M3yueHue XapaKTEPUCTHK JIEKTPOIPOBOJHOCTH MUKPOILJICHOK JIP
MoJIMaHuInHA ",
2. |"M3ydeHue MonynpoBOTHUKOBBIX XapaKTEPUCTHUK MUKPOIIJICHOK TOJIMAHUIINH- JIP
bykcun".
3. |"HU3roroBieHne mIacTHKOBOTO JHOJA HA OCHOBE ITOJHaHMINHA" . JIP
4. |"Hzrorosnenue nuona IIIoTTKM HA OCHOBE MUKPOIJIEHOK MOJIMaHUINHA". JIP

JIP — 3amuTa 1ab0paTopHbIX padoT.
BemonHsAoTcs B HOIL]L

JlaboparopHble pabOTHI

«/ImarHocTuka CTPYKTYypbl M CBOMCTB

HaHOMaTepHanoB» Ky0aHCKOro rocyaapcTBEHHOTO YHUBEPCUTETA.

B pesynbrare BeIOTHEHUS Ta00pAaTOPHBIX pabOT y CTYACHTOB (DOPMUPYIOTCS M OICHHBAIOTCS
tpedyemble ®I'OC u OOII ansa nanpasienus 11.03.04 DnekTpoHHMKA W HAaHOAJIEKTPOHUKA TPOGUISL
«HanoTexHoMOTHH B 31eKTpoHUKEe» KommeTeHimu — OTTK-7, T1K-8, I1K-14.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
CornacHo yuyeOHOMY IUIaHy MO JaHHOW JAMCLUIUIMHE HE IMPelyCMOTPEHbI KypCOBbIE PabOThI
(IpOEKTBHI).

2.4 IlepeyeHb YueOHO—METOAMYECKOr0 oOOeclevYeHHs ISl CAMOCTOSITEILHOH PadoThI
00y4YAIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[Tepedern yueOHO-METOIUIECKOTO 0OeCIIeueHUs

paszienoB

Ne Bun CPC .
JICLMIUIMHBI 110 BBIIOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1 |Ilogroroska mokiana Jlozosckwmii, B.H. Kypc ¢puzuku. B 2-x 1. T.2 [OnexkTpoHHbII
pecypc]: yueb. — Dnextpon. naH. — Cankt-IlerepOypr : Jlans,
2009. — 608 c. Pexxum moctyna:
https://e.lanbook.com/book/239.
2 |CamonoaroroBka (mpopabotka u  |HMruatoB, A.H. MukpocxeMOTeXHIKA 1 HAHOAJIEKTPOHUKA
TOBTOPEHHE JICKIMOHHOTO [DnexTpoHHBIH pecypc]: yueb. mocodbue — DnekTpoH. Jan —
Cankr-IletepOypr: Jlann, 2011. — 528 c. — Pexxum gocryna:
Matepraa i Mateprata . https://e.Iang)ooylgcom/book/2035. &
y4€OHUKOB U Y4€OHBIX TOCOOUIA,
MOJIMOTOBKA K Ta0OPATOPHBIM U
MPAKTUYECKUM 3aHSITUSIM)
3 |CamocTosATENbHOE N3YUEHHUE Hanortexnonoruu B anekrponuke / nmoxa pea. FO.A.

Yamneiruna. - Mocksa: Texnocdepa, 2013. - 688 c.:
ni1.,tabim., cxem. - bu6n. B ku. - ISBN 978-5-94836-353-0;
To xe [DnexTponnslit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=443325.



http://biblioclub.ru/index.php?page=book&id=443325

Y4yeOHO—MeTOANYEeCKHUE MaTepHaNIbl UIsI CAaMOCTOATEILHON paboThl OOydJarOIIMXCs U3 4Yucia
MHBAJIUOB U JIUI C OrPaHMYEHHBIMH BO3MOXHOCTSIMH 3710poBbsi (OB3) mpenocrasinsiorcs B popmax,
aJIaNTUPOBAHHBIX K OTPAaHUYECHUSIM UX 370POBbsI U BOCHPUATHS HH(DOPMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoM hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEeHUSIMUA OTIOPHO—IBUTaTEeILHOTO arnmapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIepeuYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/IbHbIC TEXHOJIOTHH.

Hnst  popmupoBanusi MpoecCHOHATBHBIX KOMIIETEHIIM B TPOIECCe OCBOCHUS Kypca
UCIIONIB3YETCSI TEXHOJIOTUS MpodeccroHaIbHO—Pa3BUBAIOIIETO O0Y4YeHHs], MpeaycMaTpuBaoIas He
TOJIBKO Tepeaayy TEOPEeTHUECKOro MaTepuaja, HO U CTUMYJIMPOBAHUE U PA3BUTHE MPOJYKTUBHBIX
MO3HABATENIbHBIX JIEUCTBUI CTYIEHTOB (Ha OCHOBE MCUXOJIOr0—TEAarorndeckoil TEOpUH MOITATHOTO
dbopMHUpOBaHMS YMCTBEHHBIX JCHCTBUM). AKTHUBHU3AIMM M HWHTCHCU(UKAIMU T103HABATEIHHOTO
mpolecca CrnocoOCTBYIOT — HCIIOJIb30BAaHME — IMEJarOrMYecKoil  3BPUCTUKM U MOJEIHMPOBaHUE
IpoOJIEMHBIX cUTyauuid. B paMkax NpakTUYeCKUX 3aHATHUN HPUMEHSIOTCS METObl MPOEKTHOI'O
0o0y4YeHHs, HCCIEeNOBATEIbCKHE METOMAbl, TPEHUHTOBbIE (DOPMBI, METOJ KOHKPETHBIX CHUTyanuil. B
IIPOLIECCE CAMOCTOSATEIbHONW JAESITEIbHOCTU CTYACHTHl OCBAUBAIOT M AHAIM3UPYIOT IIEpeoBOMI
HAyYHO—HMCCIIEIOBATENILCKUIM OMBIT, HCIOJB3Ysl HMMEIONIYIOCS JHUTepaTypy U HWH(OpPMAalUOHHBIC
TE€XHOJIOTHH, 3HAKOMSTCS C OCHOBHBIMM HAayYHbIMHM JKypHaJlaMH II0 BOIpOCaM H3y4YEHUS CBOWCTB
HaHOCHCTEM, BBICTYNAIOT C JOKJIAJaMU Iepe] OJHOKYPCHHKAMH, HaKaIlUIMBAIOT Oarak 3HaHUH,
MOJIE3HBIX JUISI BHIIOJHEHUS BBITYCKHOM KBAaIM(PUKAIIMOHHON pabOTHI.

ConpoBoxk/IeHHE CaMOCTOSITEIbHON pabOThl CTYJEHTOB TAaK)KE€ OPraHW30BaHO B CIEIYIOLIUX
dbopmax:

— ToApoOHOE H3Yy4YeHHE HEKOTOPBIX pa3JeNioB JAUCHUIUIMHBI OCPEICTBOM H3YyUEHUS
PEKOMEHYEMOU OTIOTHUTEIbHON JIUTEPATYPhl;

— MOAPOOHOE H3YYEHHE HEKOTOPhIX pa3JesioB JUCHUIUIMHBI MOCPEICTBOM IOATOTOBKU
COOOILIeHUH, Mpe3eHTalluH, TyTeM HalliCcaHus peepaTUBHBIX padoT;

— KOHCYJbTAMU JUIS Pa3bACHEHHs MPOOJEMHBIX MOMEHTOB IIPU CaMOCTOSITEIbHOM
pacIIMpEeHHOM M3YYE€HUHU Pa3/AeoB TUCHUIUIUHBI.

OcHoBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, HCIIOJIb3YEMbIE B YI€OHOM ITpoIIecce:

— JIGKIIUM C TIPOOJIEMHBIM HU3JI0KEHUEM;

— 00CyKJIeHHE CIIO’KHBIX BOIIPOCOB U MPOOIIEM;

— MPYMEHEHUE METO/1a KOHKPETHBIX CUTYaIHii.

WHTtepakTuBHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH, UCIIONB3YEMbIE B Ay TUTOPHBIX 3aHATHIX:

— ipo0IeMHast JICKIIUS;

— JNEKIUA-TIpecc-KOH(PepeHIINS;

— OpPTraHU3allMOHHO-ESTeIbHOCTHAS UTPA.

JUie Ui ¢ OrpaHUYEHHBIMH BO3MOXHOCTSAMHU 3JI0pPOBbsl IPEAYCMOTpPEHA OpraHU3alius
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

HNHuTepakTuBHBIC 00pa3oBaTe/IbHbIC TEXHOJIOTHH



Ceme Buj 3ansiTus Hcnoan3yembie uHTepakTuBHbIe | Koomuec
cTp o0pa3oBaTe/ibHbIE TEXHOJIOTHHU TBO
4acoB
7 Jlexuust Ne 1-3. MonekynsipHbie IIpoGaeMHas JeKius. 6
MaTepUasbl B AEKTPOHUKE 1. MonexynsipHbIe TPOBOTHUKH —
KOMIUIEKCHI C IIEPEHOCOM 3apsijia.
2. MonekynsipHasi yrakoBKa.
3. KoMIIIeKChI C IEPEHOCOM 3apsjia.
Jlexrus Nob5-6. MexanusMmel I[Ipo6aemuas nexkuus. 4
nepenayu uHpopmanuu B 1. JIBuw>xeHue HocUTeNeH 3apsiaa B
MOJIEKYJISIPHBIX CHCTEMax MOJIEKYJISIPHBIX CUCTEMAX.
2. be3pI3nydarenbHbIi IEPEHOC
SHEPrUH JIEKTPOHHOTO
BO30YKICHHS.
Jlekuus Ne 8-9. DnementHast 6aza | Jlekuusi-mpecc-KoHpepeHIus. 4
MOJIEKYJISIPHOM 3JIEKTPOHUKH 1. MonekynspHble KpUCTAILIBL.
2. CtpykTypa u
ANEKTPOPU3NYECKUE CBOWCTBA
IIOJINMEPOB.
Jlexius Nell-13. MonekynspHbie Jleknusi-npecc-KoH(pepeHIusl. 6
MaTepuabl 111 ONTOMIEKTPOHUKHU. | 1. Oprannyeckue
CBETOM3ITYYAIOIINE CTPYKTYPHI.
2. MosiekynsipHble CBETOAMO/IBI.
3anarue naboparopHoro tuna Ne 1- | Opranu3anmoHo-aesTeJbHOCTHAA | 4
2. MonekymnsapHble MaTepHuasbl B urpa Ha remy: «/3ydenue
JNEKTPOHUKE XapaKTePUCTHK
AIIEKTPONPOBOIHOCTH MUKPOILIEHOK
MOJIMAHWIIMHAY»
Umoeo: | 24
4. OueHo4HbIe CpeaCcTBa ISl TEKYUIEr0o KOHTPOJISI YCIIeBAeMOCTH M NPOMEKYTOYHOM
aTTecTallMU.

OL[GHOLIHBIMI/I CpeAcTBaMu Uil TCKYHICTO KOHTPOJIA YCIICBACMOCTH ABJISAIOTCA: np06neMHa;1

JeKIUs, JeKIUA-Tpecc-KOHPEepeHIUs, OpraHu3allMOHHO-/IeATEIbHOCTHAs UTpa, MPOBEpKa KOHCIEKTa,
BOIIPOCHI 10 KOHCIEKTY, IPYNIIOBON ONPOC 10 U3y4aeMoi Teme, pedepar.

OI'OC u OOIl pna HanpaBiaeHUS

4.1 ®oHA OLEHOYHBIX CPEICTB VIS MPOBeeHHS TeKYIIero KOHTPOJIS.
4.1.1 Tembl pedepaToB

B mpouecce noaroToBkH I0KIag0B M pedeparoB (HPOPMUPYIOTCA M OLEHUBAIOTCA TpeOyeMble
11.03.04 DnexTpoHMKa M HAHODJIEKTPOHMKA MPOQUIL

«HanoTtexHomoruu B anekTponuke» komrmerenun — OITK-7, TTK-8.

Huxe npuBoasTcs npumepsl JOKIa10B U pedepatoB s paboueit mporpaMmsl.

1. ITonumepHast aneKkTpoHuKa. OpraHu4eckrue CBETOANOBI.

3. XKunkne xpucTaisl ¥ IpHOOPHI HA UX OCHOBE.

4. MonekyssipHble MaTepHaIbl ISl ONTOAIEKTPOHUKH.

5. Buapl MexMOIeKyIspHOTO B3aUMOIEHCTBUS, CPABHEHUE C KOBAJIEHTHON CBA3BIO.

6. Cunbl Ban-nep-Baanbsca. MosekyssipHble KPUCTaILIBL.

7. B3aumopeiicTBie co CBETOM: CTPYKTYpa MOJIEKYJISIPHBIX opOuTasiel, 3KCUTOHbI DpeHKels.
8. ToHkue MoJeKyJspHble IUIEHKHM Ha NIpuMepe NeHTaleHa, (yiiepeHa, (raiornuaHUHOB:



METO/IBI TOTy4eHUs (KUIKOCTHBIEC, BAKYYMHBIC).

Ilepeuens yacmeu komnemeHnyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCMBOM.

OIIK-7: yMeTh JIOTMYECKH BEPHO, apryMEHTHPOBAHO KCIIOJIb30BaTh 3HAHUS BBIYHCIUTEIBHOM
TEXHHUKH, POTPAMMHPOBAHHUS TPU padOTe C H3MEPHUTEITHLHONU TEXHUKOM.

[1K-8: yMeTh COCTaBIISATH MAPIIPYTHBIE KAPTHI U TEXHOJIOTUYECCKYIO JJOKYMECHTAIHIO JUISI
MIPOBEJICHUS OTICIBHBIX OTEPAIil U MPOLIeCCOB COOPKH M3/IETUil; BJIaIeTh HABBIKAMH BBITTOJIHEHUS
TEXHOJIOTUYIECKUX OTIepAIIHii IO TIOJIrOTOBKE U MPOBEIACHUIO TEXHOJIOTHYECKUX MPOIIECCOB MPH
MIPOU3BOJICTBE M UCIIOJIb30BAHUN MATEPUAJIOB U U3EIIUNA AIEKTPOHHON TEXHUKH.

Kpumepuu oyenxu peghepama:

- OIICHKA «OTJIMYHOY BBICTABIISIETCS CTYACHTY, €clii pedepaT COOTBETCTBYET MPEAbSIBISIEMBIM K
HEMY TpeOOBaHHSIM IO 00BEMY, CTPYKType, OGOPMIICHHIO M IIPH HANKMCaHUHM pedepaTa CTYICHTOM
OblTa TIyOOKO M3ydeHa HAay4Has JHTEepaTypa, OTPAKCHBI CYIICCTBYIONIUE B HAYKE TOYKU 3PCHHS U
BBICKAa3aHO COOCTBEHHOE CY)KIICHHE [0 pacCMaTpUBAEMOM TeMe.

- OLIEHKA «XOPOIIIOY» BBICTABIISICTCS CTYIEHTY, €CIU pedepaT COOTBETCTBYET MPEABSIBISIEMBIM K
HEMYy TpeOOBaHUSAM IO O00BEMY, CTPYKType, opOpMIICHHIO W IpH HamucaHuu pedepara UM ObLIa
M3yYCHA Hay4dHas JUTEepaTypa, OTPAKEHBI CYIISCTBYIONIME B HAYKE TOYKH 3PEHHUS, HO HE BBICKA3aHO
COOCTBEHHOE CYXKICHHE I10 paccMaTpUBaeMOW TeMe, MMEIOTCS HE3HAYUTeIbHbIE TpOOeibl B
U3JI0KEHUU HAYYHOTO MaTepHalia 1o TeMe.

- OIICHKA «Y/JOBJICTBOPUTEIILHO» BBICTABISETCS CTYICHTY, €CJIM TpU HamucaHuu pedepara
BOTIPOCHI TEMbI PACKPBITHI HEAOCTATOYHO ITOJTHO, HIMEIOTCS HEJIOCTATKU B 0OpMIICHHH pedepaTUBHOM
paboTHI.

- OIICHKA «HEYIOBJICTBOPUTEIHHO» BBICTABIIICTCS CTYACHTY, €CJIH B pedepare MPUCYTCTBYET
IUIarMaT, CTYJCHT HE TPOSIBHII CAMOCTOSITEIIbHOCTH TIPU BBITIOJTHEHUU HAYYHON paboThI, 3aMMCTBOBAI
MaTepuai, OTCYTCTBYET COOTBETCTBHE MEXKIy TeMol pedeparuBHOW pabOTBl M H3y4EeHHBIMU
HAYYHBIMH UCTOYHHKAMHU; paboTa BBIIOJIHEHA C TPYOBIMU HApYHICHUSMHU TPEOOBAaHUHN K 0pOpMIICHHIO,
npu 3ammre pedepara CTYACHTOM MPOAEMOHCTPHPOBAHO OTCYTCTBHE 3HAHWUH HEOOXOJMMOTO
Marepuaa 1o TeMe.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIUM.

4.2.1 Bonpochl, BHIHOCHMbIE HA IK3aMeH MO0 JHCHUILIHHE «MaTepHajbl MOJIeKYISIPHOM
IEKTPOHUKW» Uil HamnpasjeHuss noaroroBku 11.03.04 DyiekTpoHMKA UM HAHOYIEKTPOHHKA
npopuiasa «HaHOTEXHOJIOIMH B JJIEKTPOHUKE.

Bonpocs! 1151 MOATOTOBKH K 3a4€Ty

1. MonekynsipHas MaKpo3JEKTpOHUKA. MoneKysspHas MUKPOIJIEKTPOHHKA.

2. Yrneposia u OTJENbHBIX OPraHUYECKUX MOJIEKYJ. DJIEKTPOHHOE CTPOEHUE aToMa yriepoja
(a30Ta, KUCIOPO/AA) U KpEMHHUS. ApOMaTHYECKUE YTIIEBOIOPOIBI.

3. @dusnuecKkue SKCIEPUMEHTHI, MOATBEPKAAIONINE HAIWYHE IeTOKATN30BAHHON CHUCTEMBI
JJIEKTPOHOB B aPOMAaTUYECKUX COCIUHEHUSAX.

4. BHYTpUMOJNEKYJISpHBIM MepeHoc 3apsana. MeXMONeKyIsIpHbIH IepeHoc  3apsja.
MounexynsapHble CBEPXIPOBOJHUKU.

5. ConpspxeHHble nonuMepsl. [loHATHE AJIMHBI CONPSKEHUS B TOJIMMEPAX U OJIMTOMEpax.

6. 3onHas cxema noauanetwieHa. Conurossl. IlomspoHbl.  DKkcnepuMeEHTaIbHBIE
JI0Ka3aTeNbCTBA CYIIECTBOBAHUS COJIUTOHOB, MOJISIPOHOB U OUITOISIPOHOB.

7. ONEeKTpONpPOBOJHOCTb CHJIBHO JIETUPOBAHHbIX NoauMepoB. [lomuHuTpUR  cepsl.
[TonmnanwnuH. [TonuananeTuies.

8. [Ipumenenus JIETUPOBAHHBIX MOJIUMEPOB. [Ipumenenus, HCIOJIb3YIOLINE
AIIEKTPOXUMUYECKOE JIETHPOBAHHUE.

9. IlonumepHast 3neKTpoHUKa. OpraHn4ecKue CBETOANOBI.

10. IIpe30anextpuyeckuii a¢dekr. [Tupoanexrpuueckuit 3dext. [1npo- u nMbe3031eKTpUKHU Ha
OCHOBE IIOJIUMEPOB.



11. Tunel xuakux KpuctawioB. [IpruMeHeHHe XKUAKUX KPUCTAJUIOB B JAUCIUIEeSX. Jucmien ¢
akTUBHOM Matpuueil. CerHeTo3IEKTPUUECKUE JUCTLIEH.

12. IIpaBuno ['yuaa. MarHeTuk Ha OCHOBE KOMILIEKCOB MEPEXOAHBIX METAIIOB. [10HOCTBIO
oprannueckue heppoMarHeTUKH.

13. Opranuueckue  Marepuajbl C  HEJIMHEWHBIMM  ONTHYECKHMMH  CBOMCTBAMH.
doropedpakTUBHBIE OpraHuYecKue MaTepraiibl. DOTOXPOMHBIC OPraHUYECKUE MAaTEPUAITHIL.

Ilepeuenv yacmeti komnemenyuil, NPOBEPIEMbIX OYEHOUHBIM CPEOCMBOM.

OIIK-7: 3Hathb OCHOBHbIE WH()OPMAIMOHHBIE TEXHOJOTMHM U METOABl paboThl ¢
HH(pOPMAITMOHHBIMH.

[IK-2: yMeTpb cOCTaBJISITH MapUIPyTHbIE KapThl U TEXHOJOTHYECKYIO JTOKYMEHTALUIO MJIs
MIPOBEICHUS OTACIIBHBIX ONEpaIMii U MPOILEeCcCOB COOPKU M3JIEINil; BIaJeTh HaBHIKAMH BBITOJTHCHUS
TEXHOJIOTHYECKUX ONepaluii Mo MOATOTOBKE M MPOBEACHUIO TEXHOJOTMYECKUX IMPOLIECCOB MpPHU
MPOU3BOACTBE U UCMOJIb30BAHUHN MATEPUATIOB U U3EITUHN AJIEKTPOHHON TEXHUKH.

[1K-8: BnajgeTh METOAMKAMHU HCTBITAHUM; TpaBUIAMU COCTABJICHUS U 3aMOJHEHUS MPOTOKOJIOB
WCIIBITAaHUH; CpecTBaMu 00pabOTKH M MpECTaBICHUs HH(DOpMAIHH.

OreHka 3HaHUN Ha 3a4eTe MPOU3BOAUTCS MO CIACAYIOIIUM KPUMEPUIM.:

- OLEHKAa «3a4T€HO» BBICTABISIETCS CTYACHTY, €CIU OH 00JajaeT 3HAaHHEM OCHOBHOIO
MaTepuaia, XOTs U JIONyCKaeT HETOYHOCTH, HEJIOCTATOYHO NPABHIBHBIC (DOPMYIHPOBKH, HAPYIIICHUS
JIOTUYECKOW MOCIEAOBATEIbHOCTH B HU3JIOKEHUU MPOTPAMMHOIO MaTepuaja, 3aTpyAHEHUs MpU
BBITIOJIHEHUH MPAKTHYECKUX 3a7a4 HE3HAYUTEIbHBI;

- OLEHKAa «HE 3aYTEHO» BBICTABIIACTCA CTYACHTY, KOTOPbIM HE 3HAET 3HAUMUTEIBHON 4YacTu
MPOrpaMMHOTO MaTepuaia, JOMYCKaeT CYIIECTBEHHbIC OIIMUOKH, HEYBEPEHHO, C OOJBIIMMHU
3aTPyIHEHUSIMU PeIlIaeT MPAaKTUUECKHUE 3aJa4M WA HE CIIPABJISETCS C HUMU CaMOCTOSITEIIBHO.

OrneHouHbBIC CPEACTBA ISl MHBAJIUIOB M JIMI[ C OTPAHMYCHHBIMUA BO3MOKHOCTSIMU 370POBbS
BBIOUPAIOTCS C YYETOM MX WHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEMH.

— MpU HEOOXOJUMOCTH WHBAIWJAM M JIMIIAM C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMH 3J0POBBS
MPEOCTABIIACTCS JOMOJIHUTEILHOE BpEeMsI 1JIs MOJITOTOBKK OTBETA HA 3a4ETe;

— TIpH TPOBEJCHUU MPOLEAYPHl OICHUBAHUS PE3yJIbTAaTOB OOYUYCHHS WHBAIHJOB W JIHI] C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSl IIPEAYyCMATPUBAETCS HCIOJIb30BAHUE TEXHUYECKUX
CPENCTB, HEOOXOUMBIX UM B CBSI3M C UX WHIUBUYAIbHBIMA OCOOCHHOCTSIMU;

— TpU HEOOXOJUMOCTH ISl OOYYaIOUIUXCS C OTPAaHUYECHHBIMH BO3MOKHOCTSMH 3J0POBbSI H
WHBAJIMIOB MPOIEypa OLICHUBAHUS PE3yJbTaTOB OOYYEHHS MO JUCIHMIUIMHE MOXXET MPOBOAUTHCS B
HECKOJIBKO JTaIlOB.

[Iporienypa olleHUBaHUS pe3yabTAaTOB OOYYCHHUS WHBAIMIAOB U JIMI[ C OTPAaHUYCHHBIMHU
BO3MO)KHOCTSIMH 3JI0OPOBBSI TI0 AUCIUIUTAHE (MOJYIIO) IPeAycMaTpUBaeT MpeaocTaBlIeHie HHPOpMAIK B
(dhopmax, aTanTUPOBAHHBIX K OTPAHUUYEHHSIM UX 3/I0POBbsI U BOCIIPUATHSI HHPOPMALIUH:

JInst unn ¢ HapyleHUs MU 3pEHUS:

— B IleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMHU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JInst un ¢ HapyleHUs MU ONTIOPHO-JBUTaTEIBHOTO anmnapara:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHbh MOXKET OBbITh KOHKPETH3HPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOH W [ONOJHHUTEJbHOH y4eOHOH JHMTEpaTypbl, HEOOXOAMMOM s
OCBOCHUS IMCHUIIMHBI (MOIYJIs1).
5.1 OcHoBHas JiuTEpaTypa:



I'yceB, A.l. Hanomarepuanbl, HAHOCTPYKTYPbI, HAHOTEXHOJOTHUU [DIJIEKTPOHHBIN pecypcl:
yueb. mocobue — DOnekTpoH. gaH. — MockBa: @usmariur, 2009. — 416 c. — Pexum gocryma:
https://e.lanbook.com/book/2173.

2. Pambuau, H.I'. ®usnyeckue 1 XMMUUECKHE OCHOBBI HAHOTEXHOJIOTMH [ DJIEKTPOHHBIH
pecypc]: yue6. mocobue / H.I'. Pambunu, A.B. bepé3kun. — DnextpoH. naH. — MockBa: ®u3zmMatiur,
2009. — 456 c. — Pexum nocryma: https://e.lanbook.com/book/2291.

3. Urnaros, A.H. MukpocxeMOTeXHHKA U HAHOAJIEKTPOHUKA [ DIEKTPOHHBIN pecypc]: yueo.
nocobue — Dnekrpod. [lan — Cankr-IlerepOypr: Jlans, 2011. — 528 c. — Pexxum gocryma:
https://e.lanbook.com/book/2035.

Jlis ocBOEHUS NUCUUIUIMHBI WHBATUIAMH U JIMIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3JI0POBbSI UIMCIOTCSI U3JIaHUS B JICKTPOHHOM BHUJE B AJICKTPOHHO-OMOTMOTEUHBIX CUCTeMax «JIaHby,
«tOpaiiT», «YauBepcuterckas oundmmoreka ONLINEY.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. OctpoymoBa, lO.C. ®usnuyeckue OCHOBBI M JOCTUIKEHMSI COBPEMEHHBIX HAYKOEMKHX
TEXHOJIOTHI B COJIEp’)KaHUU YPOBHEBOM MOJTOTOBKH ME1arOrMu4ecKUX KaJgpoB [DJIEKTPOHHBIN pecypc]
// dusndeckoe obpazoBaHUE B By3aX. — OJekTpoH. gaH. — 2014. — No 1. — C. 89-97. — Pexum
noctyna: https://e.lanbook.com/journal/issue/290418.

2. JleroctraeB, H.C. MukpocxemoTexHHKa. AHaJIOroBas MHUKPOCXEMOTEXHHKa : YyueOHOe
nocobue / H.C. JlerocraeB, K.B. UerBeproB ; MunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoi
®enepaunn, Tomckuil ['ocynapctBennslii YHuBepcuteT CucreM YnpasieHUss U PannosnekTpoHUKU
(TYCYP). - Tomck : Tomckuii rocynapCTBEHHBIH YHUBEPCUTET CHUCTEM VIpaBICHHUS U
panuosnekrponuku, 2014. - 238 c. : cxem., Tabn., un. ; To xke [DnexTpoHHsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480511

3. Hpo6or, I1.H. Hanosnekrponuka : ydebnoe mocobue / IL.H. IpoGotr ; MunHmuctepcTBo
oOpa3oBanus u Hayku Poccuiickoit @enepanun, Tomckuii ['ocynapcTBenHslii YauepcuteT Cucrem
VYupasnenus: u Paguosnexkrponnku (TYCYP). - Tomck : TYCVYP, 2016. - 286 c. : un.,radiu., cxem. -
bubnuorp.: c.261-275. ; To xKe [DnexkTpoHHbII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480771

4. Jlparyno, B.Il. Mukpo- u HaHo3nekTpoHuKa : ydeOHoe mocobue / B.II. [lparyHos,
J.U. Ocreprak. - HoBocubupck : HI'TY, 2012. - 38 c. - ISBN 978-5-7782-2095-9 ; To xe
[Onexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=228941

5. bpycennos, FO.A. Matepuansl TBEpAOTEIbHON MHKPO- W HAHOZJEKTPOHUKU @ ydyeOHOE
nocobue / }O.A. bpycenno, A.M. MunaeB ; MunucrepctBo oOpa3zoBaHusi U Hayku Poccuiickoit
Oenepannn, DenepabHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BATEIbHOE YUPEKACHHE BBICILETO
npodeccuoHanbHOro oOpasoBaHusi «TaMOOBCKHII TOCy/apCTBEHHbIH TEXHUYECKUN YHUBEPCUTET». -
Tamb6o0B : U3narensctBo ®I'BOY BIIO «TI'TY», 2012. - 80 c. : Tabm., rpad., cxem., ui. - bubauorp. B
kH. - ISBN  978-5-8265-1087-2 ; To ke [Onekrtponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437072.

6. Tposn, I1.E. Hanosnektponuka : yuebnoe nocobue / I1.E. Tposn, FO.B. Caxapos. - Tomck :
ToMcKkHil rocyaapCcTBEHHBIM YHUBEPCUTET CUCTEM YIPaBIEHUS U paguodnekTpoHuku, 2010. - 88 c. ;
To e [Dnexrponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=208663

7. DU3MKO-XUMHUS HAHOYACTHUI, HAaHOMATEpUAIOB M HAHOCTPYKTYp : ydeOHoe mocobue /
A.A. bapei6bun, B.A. baxtuna, B.W. Tomwnun, H.IL Tomununa. - KpacHospck : Cubupckuii
dbenepanbubiii yausepcuter, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [DAeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229593


https://e.lanbook.com/book/2035
http://biblioclub.ru/index.php?page=book&id=480511
http://biblioclub.ru/index.php?page=book&id=480771
http://biblioclub.ru/index.php?page=book&id=228941
http://biblioclub.ru/index.php?page=book&id=437072
http://biblioclub.ru/index.php?page=book&id=208663
http://biblioclub.ru/index.php?page=book&id=229593

8. Hanorexnomoruu B anmekTponuke / moxa pea. FO.A. Yamneirnaa. - MockBa : TexHocdepa,
2013. - 688 c. : un.,radin., cxem. - bubn. B kH. - ISBN 978-5-94836-353-0 ; To xe [DnIeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325

5.3. Ilepuoauyeckue u3IaHusI:
1. HayuHo—teopernueckuii xypHai «Du3uka TBEpIOro Tean.
2. Hayuyno—Teopernueckuii xxypHas «KypHai 3KCIIEpUMEHTATLHON U TEOPETUUCCKON (UBHKI».
3. Hayuno—teopernueckuii )xypHai «llucema B JKOTD».
4. Hayunblil 0030pHBIH )KypHAT «Y crieXu (PU3NUECKUX HAYKY.
5. Hayuno—mpousBoacTBeHHbIH xypHal «Hanorexnonoruu. Jkomnorus. [Ipon3BoacTBo».
6. Hayuno—rexHudeckuii 0030pHBIH xypHaAI «Poccuiickie HAHOTEXHOJIOTHI.
7. MexaucuuIIMHapHblid HAyYHO—TEXHUYECKUH )KypHaNI «HaHO— 1 MUKPOCHCTEMHAs! TEXHUKAY.

6. Ilepeuenb pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHHMKAIMOHHON ceTn «HTEpHET»,
He00XO0IUMBIX /IJI5l OCBOCHHUS TUCIHUILIMHBI (MOIYJIs).
1. Dnexkrponnas oubauoreka: http://elibrary.ru
2. DneKTpoHHBIH )ypHan “KBaHToBas anekTponuka’: http://www.quantum—electron.ru
3. DnekTpoHHBIN KypHaIl «COBpemMmeHHas aneKTpoHuKa»: http://www.soel.ru/
4. DnexTpoHHbIH xypHan "Dnekrponnka: HTB”: http://www.electronics.ru/

7. MeToauveckue yKazaHus sl 00y4alOUUXCsl 0 0CBOEHUIO TUCHUNIMHBI (MOIYJIA).

[lo kypcy mnpeaycMOTpPEHO NPOBEAECHHE 3aHATHI JIEKIMOHHOTO M CEMHUHApPCKOIro THIIA.
Pacnpenenenue 3ansatuii mo uvacam mnpeacraBieHo B PIIJ[. Baxuelmmm sTarnoMm Kypca sBISETCS
camocTosTeNbHas padoTa ¢ UCIIOIB30BaHUEM HAYYHOMU JIUTEPATYPHI.

Tunosble 3a1aHusl VI CAMOCTOSITEIbHOI paGoThl CTYI€HTOB

Cpoxku
Kou- ®dopma p
No . BBIIOJI-
Tema unu 3aganue TeKymien padboTsl BO pEICTaBICHUS
TEMBI HEHHS
9acoB pe3yIbTaToB
(Henmemnm)
1. | MonekynsipHble MaTepHabl B 6 ITpoBepka 1
AIIEKTPOHUKE KOHCIIEKTa
2. | MexaHu3mbl nepenadud HMHPOpPMALUU B Bonpocel 1o 1
MOJICKYJISIPHBIX CHCTEMAax 6 KOHCIIEKTY
3. . I'pymmoBoii  ompoc 1
DneMeHTHas 0aza MOJICKYJISIPHOM 6 pyn poc
K TDOHNKE o n3ydaeMon
P teme. JIP
4. MonexynsipHbie MaTepHaIbl TUTSt 6 Pedepar. JIP 1
OIITO3JIEKTPOHUKHU
5. | DnexTpoHHKa MOJICKYJISpHBIX cucteM Ha | 5,8 | Pedepar. JIP 1
MOBEPXHOCTHU MOJIYIPOBOJHUKOB
6. | IIpuHIMIIBI TTOCTPOEHUS NEHCTBYIOMINX H Pedepar. JIP 1
NEPCHIEKTUBHBIX YCTPOMCTB MOJIEKYISIpHON 6
AJIEKTPOHUKHU
Wroro: 35,8 6

3aHATHSA JTeKIMOHHOI0 THUIIA SBISIOTCS OJHOM U3 OCHOBHBIX (hOpM 00yUEHUs CTYJEHTOB, BO
BpeMsl KOTOPBIX CTYIEHTaM IIPENOCTaBISAECTCS BO3MOKHOCTb O3HAKOMUTBLCS C OCHOBHBIMH HAay4HO-
TEOPETUUYECKUMHU MOJIOKEHUAMHU, MPoOIeMaMH JUCHUILIUHBL, MOTYYUTh HEOOX0IMMOE HaIpaBlIeHUE
U PEKOMEHJAIMU MJIsi CaMOCTOSITEIbHOM paboThl C y4eOHMKaMM, YYEOHBIMH MOCOOUSMH, IPH
MIOATOTOBKE K CEMUHAPCKHUM 3aHATUAM. JIeKuus ABisieTcsl pe3yinbTaTOM KpPONOTJIMBOW MOATOTOBKH
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MpenoiaBaresis, u3ydeHuss U o000ImeHns] HaydyHoH W ydeOHOo# nuTeparyphl. CTONb XK€ yCepaHOU
JOJKHA OBITh W TMOATOTOBKA CTY/AEHTAa HAaKaHyHE JICKIMH, IIOCPEACTBOM  H3YyYEHHS
COOTBETCTBYIOLIEH yueOHOM JINTepaTypbl, IOBTOPEHUS paHee IPOIIEHHBIX TEM.

Bo Bpems neknum cieyeT 3amucaTh JaTy ee MPOBEACHHS, TeMYy, IUIaH JIEKIUH, BOMPOCHI,
KOTOPbIE BBIHOCATCA HAa CAMOCTOSITEJIbHOE H3Y4YE€HUE, OTMETHTh HOBUHKM Y4e€OHOH W HayuyHOH
JUTEpaTyphl, PEKOMEHJOBAaHHBIE JEKTOpoM. CTyaeHTaM pPEeKOMEHIYeTCs KOHCIIEKTUPOBATh €€
OCHOBHBIC I10JIO’KEHUS], HE CTOUT IBITAThCS JAOCIOBHO 3aIIMCATh BCIO JIEKIUIO, IOCKOJIBKY CKOPOCTb
JICKIIMH HE pacCUMTaHa Ha IOCIOBHOE BOCIPOHM3BEACHUE BBICTYIUICHUS JIGKTOPA B KOHCIIEKTE, TEM HE
MEHEe OHa SBJSAETCS JOCTATOYHOM A TOro, YTOOBl CTYJAEHT CMOI HE TOJIBKO YCBOMTb, HO U
3apukcupoBaTh Ha Oymare CyIIHOCTh 3aTPOHYTBIX JIEKTOPOM IpOOJieM, BBIBOJIBI, @ TAKXKE y3JIOBBIE
MOMEHTBI, Ha KOTOpble oOpamiaercss ocoboe BHUMaHME B Xozae Jiekuuu. Ha sekuuum cTyaeHty
pPEKOMEH/IyeTCsl UMETh Ha CTOJIaX NMOMHUMO KOHCIIEKTOB TaKKe MpPOrpaMMy Kypca, KoTopas OyaeT
CHOCOOCTBOBaTh PA3BUTHIO MHEMOHHMYECKOM IIaMsATH, BO3HMKHOBEHHUIO acCOLMALUN MEXIY
BBICTYIIJICHHEM JIEKTOpa W MPOrPaMMHBIMH BONpocaMu. B ciiyuae BOZHMKHOBEHHS Yy CTyIEHTa IO
XOJly JIEKIIMM BOIPOCOB, MX CIEAyeT 3a/aBaTh Cpa3y K€ WIM B KOHIE JIEKIUH B CIIELUAIBHO
OTBEJICHHOE I 3TOTO BPEMSI.

JlaGopaTtopHble padOTBI COCTaBIAIOT BAXHYIO 4YacTh HPOPECCHOHATBHONW IOATOTOBKU
cryaenToB. OHM HampaBJIeHBl Ha YKCIIEPUMEHTAIBHOE MOJITBEPKICHUE TEOPETUIECKHUX IMOJIOKECHUH 1
dopmupoBaHue YUeOHBIX U IPOPECCUOHATBHBIX TPAKTUYECKUX YMEHUH.

BrimonHeHue cTyieHTaMu J1abopaTopHBIX paboT HANPaBJICHO Ha:

- 0000IeHre, CHUCTEeMATU3aLUI0, YIIIyOJeHHe, 3aKperuieHHe IOIYyYEeHHBIX TEOPETHUYECKUX
3HAHUH 110 KOHKPETHBIM T€MaM JUCIUTUINH;

- (hopMupoBaHre HEOOXOAUMBIX MPO(HECCHOHANBHBIX YMEHUI U HaBBIKOB;

Metoanyeckne yKa3aHHs MO MPOBEACHUIO JIAOOPATOPHBIX paboT pa3padaThIBalOTCS Ha CPOK
neiicTBus pabodel mporpaMMbl JUCHUIUIMHBL U BKIKOYAIOT:

- 3arjlaBue, B KOTOPOM YKa3bIBaeTcs BHJ padoOThl (JlabopaTopHasi), €€ MOpPSAKOBBIA HOMED,
00beM B yacax U HAMMEHOBAHUE;

- 11eJ1b paboTHI;

- IPeIMET U Cofiep)KaHue paboThl;

- TOPAAOK (TIOCIIE0BATENILHOCTD) BBITIOJHEHUS paboTHI;

- o0u1re mpaBuiIa K 0pOpMIICHHIO paboThI;

- KOHTPOJIbHBIE BOIIPOCHI U 33/IaHUS;

- CIIUCOK JIUTEPATYypHI (110 HEOOXOJUMOCTH).

CocraB 3amanuii 7151 1a00OpaTOPHOM padOTHI JTOJDKEH OBITh CIIAHUPOBAH C TAKHUM PACUYETOM,
4TOOBI 32 OTBEJICHHOE BpPEMsI OHU MOTJIM OBbITh KAUECTBEHHO BBIIIOJIHEHBI OOJIBIIMHCTBOM CTYIEHTOB.

HeoOxomuMbIMM ~ CTPYKTYpPHBIMH ~ 3JI€eMEHTaMu  J1abopaTopHOM  paboOThl,  MOMHUMO
CaMOCTOSITENIbHON JIeSITeIbHOCTH CTYJEHTOB, SBISIOTCS MHCTPYKTaXX, IPOBOJUMBIN MpenojaBaTeieM,
a TaKk)Ke OpraHu3anus 00CYXIeHUS UTOTOB BBHITIOJHEHHUS JIA0OPaTOPHOU PaOOTHI.

BeimonHenuto 51a6opaTtopHbBIX pabOT MpeIIIecTBYeT IMpOBEpKa 3HAHUH CTYAEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBITIOJTHEHHUIO 33/1aHUSI.

[Topsimox mpoBeneHHs 1a0OpaTOpHBIX pabOT B IIEJIOM COBHAJAET C MOPSIKOM IPOBEACHUS
npakTUueckux 3aHsATHil. [IoMHUMO COOCTBEHHO BBITIOJIHEHHUS PalOOTHI IS KakaoW J1abopaTopHOM
paboThl IPeAyCMOTpPEHA MPOoLEaAypa 3alUThl, B X0JIe KOTOPOH IMpernoiaBaTeslb MPOBOAUT YCTHBIA MU
NUCHMEHHBIH OMPOC CTYIEHTOB [UII KOHTPOJII TIOHWMAaHUWS BBITIOJHEHHBIX HWMH H3MEpPEHHH,
NPaBUIBHON MHTEPIPETALUU OTYYEHHBIX PE3YJIbTaTOB U YCBOEGHHUS UMM OCHOBHBIX TEOPETUUYECKUX U
NPaKTUYECKUX 3HAHUHU 110 TeMe 3aHSTHS.

CamMocTosiTe1bHAsi pab0Ta COJIEPKUT CIIEAYIONINE BUbI YIEOHON AEATENbHOCTH CTY/AEHTOB:

—  TEOPETHYECKYI0 CaMOIOJTOTOBKY K JJAOOPATOPHBIM 3aHITHSAM M K 3a4eTy 10 KOHCIIEKTaM
U Y4eOHOH JIuTepaType;

— odopMiIeHHE OTYETOB IO pe3yibTaTaMm JabopaTOpHBIX pabdoT (O BBHITOJIHEHHOU
nabopaTopHOil paboTe CTyIEHTHl OTUMTHIBAIOTCS IMPENOJaBaTeNI0 Ha CIEAYIOIIEeM (04epeIHOM)
1a00paTOPHOM 3aHITHH);



—  TOATOTOBKa pedepaTa Mo OAHOU U3 TeM YUCOHOU TUCIUTIINHEI;

—  MOJATOTOBKAa MPE3CHTAIMU MO TeMe pedepara W BBHICTYIUIEHHE C JIOKJIAJ0M Ha OJHOM U3
JEKIIMOHHBIX 3aHATHH.

CtyneHTy HEOOXOOUMO CHCTEMaTHYECKH padoTaThb B TEUYEHHE CEMECTpa M0 H3YYCHHUIO
TEOPETUYECKOI0 MaTepuasa U NpuoOPETEHUIO HABBIKOB SKCIIEPUMEHTAIbHON pabOThI.

Jlnist 3arIOMUHAHKA JICKIIMOHHOTO MaTepuana (B TOM YHCIE U B TEPHOJ] MOATOTOBKH K 3aUeTy)
CTYAGHTY HEOOXOJMMO XOpOLIO 3HAaTh CBOIICTBAa MaMATH W  AKTUBHO  I10JIb30BAThCS
MHEMOTEXHUYECKUMH TMPUEMaMH, W3BECTHBIMH U3 yueOHOW nuctmmunsael  «[lcuxomorus wu
nefaroruka». Meroaudeckue peKOMEHAALUU 10 3alOMUHAHMI0O MOXHO HaiiTu u B VHTepHere mo
KJIIOYEBBIM CIIOBaM: «I1aMSTh,

«MHEMOHHUKa», «MHEMOTEXHHMKA», «KaK 3allOMHUTh Y4eOHbIN Marepuam». JKemaTeapbHO Takxke
O3HAKOMUTHCSI C MpHUEMaMH KOHCIEKTHPOBAaHUS, T.€. CO CIIOCO0AMM COKpAIIECHUS 3allUCH CJIOB U
CJIOBOCOUYETAHUH, HAITPUMED, IPUMEHSIEMBIMU B CIIOBApSAX U SHIMUKIIONEIHIX.

B ocBoeHMM AMCUMIUIMHBI MHBAJIWAAMU M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU
3I0pOBBSl  OOJIBIIIOE 3HAYCHHE HWMEET WHAMBUAYyaldbHas Yy4yeOHas pabora (KOHCYJIbTallUH) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE Y4eOHOTro MaTepuara.

Pedepat — 5T0 pe3ynbTaT caMOCTOATENbHON pabOThl CTYAEHTA, NPEACTABISAIOIUN cOoO00i
KpaTKoe H3JI0)KEHHE B IMUCHMEHHOW (hOpMe TIOydeHHBIX pPE3yIbTaTOB TEOPETHYECKOTO aHajH3a
OIpeIelIeHHONW HayYHOH TeMbl, e aBTOP JO0JKEH PAaCKPbITh CYTh UCCIeNyeMOl npo0aeMbl, IPUBECTU
CYIIECTBYIOIIME pa3HbIe HAay4YHbIE TOYKM 3pEHUS, BBICKa3aTh COOCTBEHHBIC B3TJISIIBI  HA
paccMaTpuBaeMble MPOOIEMBI.

[Ipu moxrortoBke pedepara, KOTOPBIA MpencTaBiIseT cOO0H HaydyHOE COOOIICHHE, CTYACHT
JOJDKEH U3Yy4UTh M 0000LIUTHh HaydyHYIO0 JuTepaTypy. Ha ocHOBe M3yueHHOro MaTepuaja CTYAEHT
pacKpbIBaeT coJep)KaHWe BBHIOPAaHHON TeMbl pedepara, aKIEHTUPYS BHUMAaHUE Ha aKTyalbHbIE H
npobiemHble Bompockl. Pedepar nomxeH ObITh OGOpMIIEH B COOTBETCTBUM C TpeOOBaHMSIMU,
PEIbABISEMBIMH TSI OOPMIICHHS TUCHMEHHBIX padoT.

Hanucanue pedepara HeoOXoauMO B LeNAX NPUOOPETEHHs] CTyIEHTaMHU HeoOXOAMMOil
po¢eCCHOHATLHON MOIOTOBKH, Pa3BUTHs YMEHHS M HABBIKOB CAMOCTOSTEIIBHOTO HAYYHOTO TTOMCKA.
C nomourpto pedepata CTYIACHT IJIyOke MOCTUraeT Haubojee CIIOKHbIE MpOOIeMbl AMCLUIUIMHBL,
YYUTHCS JAKOHUYHO M3JIaraTh CBOM MBICIH, TOKJIAABIBATh PE3YIbTAThI CBOCTO TPY/a.

ITonrotoBka pedepara crnocoOCcTByeT (HOPMUPOBAHHIO HAYYHOM KYJIbTYphl Y BBITYCKHUKA,
3aKpeIUIEHUI0 Y HEro HAyYHBIX 3HAHWHA, pa3BUTHIO YMEHHS CaMOCTOSATENBHO aHAIW3HPOBATh
pas3InYHbIe HayYHbIE HICTOUHUKH.

Odopmnenue pedepara:

1. Pedepar nomkeH MMETh CIEAYIOUIYIO CTPYKTypy: a) IjaH; O) BBEJEHME; B) M3JI0KEHHE
OCHOBHOT'O COZIEP)KaHUS TEMBI; C) 3aKJIFOUSHHE; B) CIIUCOK MCITOIB30BAHHOM JTUTEPATYPHI.

2. O6mmmii 066EM — 8-10 c. OCHOBHOTO TEKCTA.

3. Ilepen HanMcaHUEM JIOJKEH OBITH COCTAaBIICH TUIaH pabOTHI, KOTOPBIA OOBIYHO BKITFOYAET 2—3
Bonpoca. Ilman He cneayer W3NIMIIHE JETAJIM3UPOBaTh, B HEM MEPEUYUCISAIOTCS OCHOBHBIE,
[EHTPAJIbHBIE BOIIPOCHI TEMBI.

4. B mpouecce HanmucaHUs pabOThl CTYAECHT MMEET IpaBO OOpaTUThCSA 3a KOHCYJbTAlMed K
PO IaBaTelIro.

5. B ocHoBHOM wyactu paOOThl OONBIIOE BHHUMAaHHE CIEAyeT YAEIUTh TIIyOOKOMY
TEOPETUIECKOMY OCBEIICHUIO OCHOBHBIX BOIPOCOB TEMBI, TPABWIBHO YBS3aTh TEOPETHUECKUE
MOJIOKEHUS C PAKTUKON, KOHKPETHBIM (DaKTUYECKUM U LIU(DPOBBIM MaTEPUATIOM.

6. B pedepare 00s3aTenbHO OTpaXkaeTCss WCIONB30BAHHAS JIATEPATypa, KOTOpAs SIBIISETCS
3aBepIAIOIeH YacThI0 PaOOTHI.

7. Oco0oe BHUMaHUE CIIEeYeT YAECTUTh 0hOPMIIEHHUIO.

8. IIpu 3amuTe pedepara BeicTaBisgercs AuddepeHnpoBaHHAas OLIEHKA.

9. Pedepat, HE COOTBETCTBYIOLIUI TPeOOBaHUAM, NPEAbSBISIEMbIM K TaHHOMY BUIY paOOTHI,
BO3BpalIaeTcs Ha JOpaboTKYy.



Pedeparpr Bemonusor Ha smcrax (opmata A4. CTpaHHIBl TEKCTa, PUCYHKH, (OPMYJIBI
HyMepytoT. TekcT ciemyer medatarh mpugpTom Ne 12 ¢ uMHTEpBaIoM MeXAy cTpokamu B 1,5
MHTEpBaa.

KagectBo pedepara oneHuBaeTcss 1Mo TOMY, HACKOJIBKO IOJIHO PACKPBITO COAEPIKAHUE TEMBI,
UCIIOJIb30BaHbl TEPBOMCTOYHUKHM, JIOTMYHOE M TOCIEeA0BaTelbHOE u3NokeHue. OueHuBaercs U
NPaBUIBHOCTH NOJ00pa OCHOBHOM M JIOMOJHUTEIBHON JUTEPATyphl (CCHUIKM MO MpaBwiIaM: (paMuinn
Y MHUIMAJIBI aBTOPOB, HA3BaHUE KHUTH, MECTO U3JIaHUs, U3AaTEIbCTBO, TOJ U3JaHHs, CTPAHULIA).

OOBEKTUBHOCTh OIICHKH pPAa0OTHI MpENoJaBaTeNieM 3aKIIOYaeTcss B ONpPEACICHUH e
MOJIOKUTEIBHBIX U OTPUIATENLHBIX CTOPOH, IO COBOKYITHOCTH KOTOPBIX OH OKOHYATENIbHO OLICHUBAET
npelcTaBiIeHHy0 padory. [lpu oTpumarensHOM pereH3un paboTa BO3BpaliaeTcss Ha TOpaboTKy ¢
MOCTEAYIOLUM IPEICTABICHUEM Ha MOBTOPHYIO MPOBEPKY C MPHIIOKEHUEM 3aMEUYaHHi, ClIeTaHHbIX
IPEToIaBaTeNeM.

C TOuYKM 3peHHS METOJIMKH IMPOBEICHUS CEMUHAp MpPEJCTaBIseT coO00i KOMOMHMPOBAHHYIO,
MHTETPAaTUBHYIO (GopMy ydeOHOro 3aHATUS. s MOATOTOBKM M TOYHOTO W TIOJIHOTO OTBETa Ha
CEMHUHApPCKOM 3aHATUHU CTYACHTY HEOOXOAMMO CEPbE3HO U OCHOBATENBbHO MOATOTOBUTHCA. J[J1s 3TOTO
OH JIOJDKEH yMeTh paboTaTh ¢ y4yeOHOW M JOMOJHUTENBHON JUTEPaTypol, a TaKKe 3HATh OCHOBHBIE
KpUTEpUU JAJIsl HamucaHusl pedepara WM MOJATOTOBKU JOKJIAAa, €CIU CEMHHAP MPOXOAUT B JAHHOU
¢dopme. B KoHIIEe 3aHATHS, TTOCTIE MTOIBEACHHUS €T0 HTOTOB MPETIOAABATEIEM CTY/ICHTAM PEKOMEHIYETCS
BHECTH W3MEHEHHUS B CBOM KOHCIIEKTHI, OTMETUTh MH(OPMAIMIO, MPO3BYUYABIIYIO B BBICTYIUICHHSIX
JPYTUX CTYACHTOB, JOMOJHEHHS, C/IETaHHBIC TIPENOJaBaTeIeM U HE OTPaKEHHBIC B KOHCIIEKTE.

B ocBoeHMM IUCHMIUIMHBI WHBAaJIUAAMU U JIMLIAMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl OONBIIOE 3HAYCHWE WMEEeT WHAMBHIAyalbHas ydeOHas pabora (KOHCYJIbTAllUH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOro MaTepuana.

WupuBuayanbHble  KOHCYJIBTAlMM 1O  TPEIMETY  SBISIFOTCA ~ BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOLIUM HMHAMBHAyaTU3allud OOYYEeHHUS U YCTAHOBJICHHMIO BOCIHTATEIBHOIO KOHTAKTa
MEXIy TMpernojaBareieM W OOydJalomMMCs HMHBAJIMIOM WM JIMIOM C  OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37J0POBBSI.

8. Ilepeyenb HH(OPMANUOHHBIX TEXHOJIOTHIi, MCHOJIb3YeMbIX MPH OCYHIECTBJICHHHU
00pa30BaTeIbHOrO Mpolecca Mo JUCHUIINHE (MOYJII0).

8.1 llepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.

B nacrosiee BpeMsi Bce Oosiee BO3pacTaeT poiib HH(OPMAIIMOHHO-COLUABHBIX TEXHOJIOTHH B
00pa3oBaHNM, KOTOpbIE 00ECTIEYMBAIOT BCEOOUTYI0 KOMIBIOTEPU3ALINIO yUAIIUXCs U MpenoiaBarenen
Ha YpOBHE, IO3BOJISIOIIEM PeIIaTh CIEAYIOIINE OCHOBHbIE 3a/1auu:

— obecrieueHne BbIXOJa B ceTh VIHTEpHET KaXJOro ydacTHHKa y4eOHOTo mpolecca B Jr000e
BpeMs U U3 pa3IMyHbIX MECT MPeObIBAHUS;

— pa3BUTHE €IWHOT0 HH()OPMAIIMOHHOTO IPOCTPAHCTBA OOPAa30BATENBHBIX WHAYCTPHH U
IOPUCYTCTBUE B HEM B pAa3JIMYHOE BpeMs M HE3aBUCHUMO Jpyr OT Jpyra BCeX YYacTHUKOB
00pa30BaTEILHOrO U TBOPUYECKOTO IIPOIIECCa;

— co3JaHue, pa3BUTHE M 3((EKTUBHOE HCIOJIb30BAaHUE YIPABIIEMbIX HH(POPMALMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, B TOM YHCIIE JIMYHBIX MOJIH30BATEIBCKUX 0a3 1 OAHKOB JaHHBIX M 3HAHUH
yYaIlluXcsl ¥ IeIaroroB ¢ BO3MOKHOCTBIO TIOBCEMECTHOTO JIOCTYMA JUIsl pabOThI ¢ HUMH.

WNudopmanmonnpie 00pa3oBaTeIbHbIE TEXHOJIOTUH BO3HHUKAIOT TPH HCIIOIB30BAaHHH CPEJICTB
UH(POPMALIMOHHO-BBIYHCIUTENBHON TeXHUKU. OOpa3oBaTeNbHYIO Cpey, B KOTOPOH OCYIIECTBISIOTCS
oOpa3oBaTenbHbIe HHPOPMAIMOHHBIE TEXHOJIOTHH, OMPEIEIISIOT padOTaroIINe C HEll KOMITOHEHTHI:

— TeXHUYecKast (BUJ UCTIOIb3yEMBIX KOMITBIOTEPHOM TEXHUKU U CPEJICTB CBS3H);

— TPOTPaMMHO-TEXHUYECKasi (IPOTpaMMHBIC CPENICTBA TOAJIEPKKN PEaTu3yeMOi TEXHOJIOTHU
o0yueHus);

— OpraHU3aIOHHO-METOANYeCKass (MHCTPYKIUU yYaIluMCs M TIPETOAaBaTeNsIM, OpTaHU3aIns
y4eOHOT0 mpolecca).

[Tonm oOpa3oBaTeNbHBIMH TEXHOJOTHSIMHU B BBICHICH IIIKOJIE TIOHUMAETCSl CUCTEMa HAayYHBIX U



WHXCHEPHBIX 3HAHHM, a Takke METOJOB U CPEICTB, KOTOPbIE MCIONB3YIOTCS Ul CO3AaHus, coopa,
nepefayd, XpaHeHHss M 00paboTkM HH(OpMAMK B TNPEAMETHOW OONACTH BBICHICH MIKOJIBI.
®opmupyeTcst npsiMasi 3aBUCUMOCTb MEXY 3(P(GEKTUBHOCTHIO BBIMOJHEHUS Yy4EOHBIX IPOrpaMMm U
CTETIEHBIO UHTETPAIlH B HUX COOTBETCTBYIOLINX MHPOPMALMOHHO-KOMMYHHUKAMOHHBIX TEXHOJIOTUH.

Nudopmannonnas obpazoBarenbHas cpea npeactanisier co0oil HHPOPMAIIMOHHYIO CHCTEMY,
O0BEIMHSIONIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTUH, MPOrpaMMHBIE W TEXHHUYECKHE CpENICTBa,
OpraHM3al[MOHHOE, METOJMYEeCKOe U MaTeMaThyeckoe oOecredeHue, IMpelHa3HaueHHoe MJis
NOBBIIICHUS  A(P(EKTUBHOCTH W JOCTYIIHOCTH  00pa3oBaTeNbHOTO  MpoIllecca  MOJATOTOBKU
CIEIAIIUCTOB.

XapakTepHOi depTOoi 0O0pa30BaTENBHOW Cpelbl SBISIETCS BO3MOXHOCTh CTYACHTOB U
npenogaBareneil  oOpamatbCsi K  CTPYKTYpPUPOBaHHBIM — y4eOHO-METOJMYECKMM  MaTepuajam,
00y4aromuM MyJIbTUMEIUHHBIM KOMILJICKCAM BCEr0 YHHBEPCHUTETA B JII000OE BpeMs U B JIt000H TOUKE
npoctpancTBa. [loMuMo AOCTYMHOCTH yd4eOHOro MaTepuaina, He0OXOJUMO OOEeCHeunuTs 00ydyaeMoMy
BO3MOXKHOCTH CBSI3H C IIPETOIaBaTelieM, IOIyueHHe KOHCYIbTAlluU B OHJIaH Wi odduiaitn pexxumax,
a TaKXKe BO3MOXKHOCTb MOJYYEHHsS] MHIWBHUYaJbHOM «HABUTALIMM» B OCBOCHUH TOTO WM HHOTO
npeamera. CTyAeHTBI OyIyT CTPEMUTHCS K THOKOMY pEXHUMY OOydeHUs, MOIYJIbHBIM IPOTrpaMMam C
MHOTOUYHCJICHHBIMU TOCTYIUICHUSIMH U OTYHCICHUSMHU, KOTOpbIE IMO3BOJIAT HAKalUIMBaTh 3aueTHHIC
€IMHUIIBI, CBOOOTHO MEPEBOAUTHCS U3 OJHOTO BYy3a B IPYTOH C y4ETOM HPEABLAYILErO OIbITa, 3HAHUH
U HaBbIKOB. [lo-mipeskHeMy Ba)XHOW JIsi CTYJEHTOB OCTAHETCS BO3MOXXKHOCThH JIMYHOTO Pa3BUTHUS U
npoeCCHOHATIBHOTO POCTA; MPOTPaMMBbI MOJyYEHHs CTEIIEHH W KOPOTKHE KYpPCBI, BO3MOXHO, OyIyT
MOJIb30BAaThCA  OJMHAKOBBIM  CIIPOCOM;  PE3KO  BO3pacTeT MNOTPeOHOCTH B Mporpammax
po(hecCHOHATIBHOr0 00YYEHHS U aCIUPAHTCKUX IPOrpaMMax.

Pa3paboTunku  AMCTaHIMOHHOTO  00pa3oBaHMs  KOHKPETU3MPYIOT  MHAWBHIYATU3ALUIO
00pa30BaTEeNLHOTO MOBEACHHS CICIYIOIUM 00pa3oM, CUMTasi, YTO B JAWCTAHIMOHHOM OOpa30BaHHUU
Haubosee APKO MPOSBISIOTCS YePThl JIMYHOCTHO-OPUEHTHPOBAHHOTO Crocoba o0ydeHHs: THOKOCTD,
MOJYJIBHOCTbD, JOCTYITHOCTh, PEHTa0CIbHOCTh, MOOMIBHOCTD, OXBAT, TEXHOJIOTUYHOCTD, COIUAILHOE
paBHOIIpaBUE, HHTEPHAIIMOHATBHOCTD.

Baxmueiimme HanpaBieHus: HHGpOpMaTH3auu 00pa30BaHuUs 3aKITFOYAIOTCS B CIETYIONIEM:

— peanuzanys BUPTyalbHOW MH(POPMAIMOHHO-00PA30BaTEIbHOM Cpebl HA YpPOBHE Y4eOHOTO
3aBEJICHHS, TPEIYCMAaTPHUBAIONIAsl BBIMOJHEHHE KOMILIEKCAa Pa0OT IO CO3/aHUI0 U O00ECHEYCHHUIO
TEXHOJIOTUH €ro (YHKIIMOHUPOBAHUS;

— CHCTEMHasl MHTETpaIysi HHHOPMAIIMOHHBIX TEXHOJOTHIA B 00pa30BaHHH, MOIEPKUBAIOIIIX
nporiecchl 00yueHHsl, HayYHbIX UCCIIEIOBAaHUN U OPraHU3allMOHHOTO YIPABJICHUS;

— IMOCTPOCHUE U Pa3BUTHE €JMHOTO 00Pa30BaTENFHOTO HH(POPMAITMOHHOTO ITPOCTPAHCTBA.

HaBpiku nonp30BaHNs HHPOPMALMOHHBIMU TEXHOJIOTHSIMU BKITIOYAOT B ceOsi:

— 0a30BbIe HABBIKH (MCIOIB30BAHUE KIIABHATYpPHI, MBIIIN, IPUHTEpA, onepanun ¢ daiinamu u
JIUCKaMH ),

— BJAJIEHHWE CTaHAAPTHBIM IPOTrpaMMHBIM oOecriedeHreM (00paboTka TEKCTOB, CO3JaHME
Tabnui, 0a3 TaHHBIX U T.1.);

— UCIOJIb30BAHUE CETEBBIX MPUIIOKEHUM (3JIEKTPOHHOMU 1ToUThl, IHTEpHETa, BE0O-Opay3epoB).

Takum 00pazoM, HAKOIUIEHHBIH ONBIT MPUMEHEHHS HH()OPMAIMOHHBIX U IMCTAHIIMOHHBIX
TEXHOJIOTUH B Y4eOHOM IpOIecce B PA3IMYHBIX BapHAHTAX ITO3BOJIIET TOBOPUTH 00 OMpeeIeHHBIX
npeuMyliecTBax Mo00HBIX GOPM OpraHU3alui y4eOHOro mpolecca:

— CTaHOBHTCS BO3MOXXHOHM TNMPHHIMIHAIBFHO HOBas OPTaHU3aIMs CaMOCTOSTEIBHON paboThI
CTY/ICHTOB;

— BO3pacTaeT HHTEHCHUBHOCTH y4eOHOTO TpoIiecca;

— Y CTY/ZICHTOB TOSIBIISICTCS JOTOJIHUTEIbHAS MOTUBAIMA K TTO3HABATEIILHOMN JIESITENbHOCTH;

— JIOCTYITHOCTh y4eOHBIX MaTEPHAIOB B JII000E BPEMS;

— BO3MOXXHOCTh CAMOKOHTPOJSI CTEMEHW YCBOGHHS Marepuajga 10 KakIOH TeMme
HEOTpaHMYEHHOE KOJIMYECTBO Pas3.

Crnenyer OTMETUTH, UTO IO MEpe HAKOIUIEHUS] 00pa30BaTeNIbHBIX HH(OPMAIIMOHHBIX PECYPCOB
JMICTaHIIOHHBIE TEXHOJIOTHH 3alMYT JOCTOWHOE MECTO B 00pa30BaTEIbHOM IpoIlecce By3a, U CTAHET



BO3MOXXHBIM (POPMHUPOBAHKE HA KX OCHOBE Pa3HOI'0 YPOBHS MPOrpaMM MOJATOTOBKU U MEPENOATOTOBKU
CIIELUATIUCTOB.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 00ecneYeHus .

1. Onepaumonnas cucrema MS Windows.

2. UnaTerpupoBannoe oducHoe npunoxkenue MS Office.

3. [IporpammHOe oOecrieueHue Uil OPraHU3aIMK YIIPABIIEMOT0 U 0€30I1aCHOTO JIOCTYIa
B MHTEpHET.

4. ITporpammHoe obecniedeHue st 6e30macHOi paboThl Ha KOMITbIOTEPE — (DAITOBBII
AHTUBUPYC, IOYTOBBI aHTUBUPYC, BEO-aHTUBUPYC U CETEBON IKPaH.

8.3 Ilepeuennb nHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM:
1. CrpaBouno-tipaBoBas cuctema «Koncynsrant ITimrocx» (http://www.consultant.ru)

2. DnextponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. DnekTpoHHbIH Katanor (212.192.128.113/marcweb/index.asp)

4. DnexkTpoHHas OMOIMOTEYHAsi cHCTEMa M3JATenbCcTBa «JlaHb» — TeMaTH4ecKue KOJUICKIUU
(http://e.lanbook.com)

5. DnexTpoHHas OMOIMOTEYHAsE cUcTeMa «YHHUBEPCUTETCKas OMOIMOTeKa OHJIAiiH» — Ga3oBast
kosutekius (Www.biblioclub.ru)

6. DiekrpoHHas OuOmMoTeYHass cucTteMa «ibooks.ru» — KOJUIGKIUS JUIS  BBICIIETO
npodeccronanbHoro oopaszosanus (http://ibooks.ru)

7. DnexTpoHHas OMONMMOTEYHAs cUCTeMa «Znanium.com» — IO 3asBKaM IpernojaBaTesei
KyoI'Y noctymHbl nosHbie TekeThl Koswtekiuu (http://znanium.com)

8. IlomHorekcroBble 0Opa3oBaTeNbHBIE M HAy4HbIE 0a3bl JaHHBIX: IepeYeHb, ONMCAHHUE H
yenosust gocryma (Www.kubsu.ru/University/library/resources/Poisk2013.php)

9. MartepuajbHO—TeXHHYECKas 0a3a, HeoOXoaMMan ISt ocyuiecTBJIeHHS
00pa3oBaTe/ILHOIO NMPOoLecca Mo JUCHUILIMHE (MOAYJII0).

MarepuanbHO—TEeXHUYECKOE 00eCTIeUeHHE TN CLUTIITNHBI
Ne Bun pabor
(MOIyJisl) U OCHAIIEHHOCTh
1. JlexunoHHble 3aHATUA | JIeKIMOHHAsg ayquTOpHs, OCHAILEHHAs MNPE3EHTAlMOHHON
TEeXHUKOHU (MpoeKTop, 3kpaH) (aya.320C)
2. JlabopaTopHbIe HayuHo-oOpa3oBarenbHblil HeHTp «/lnarHoctuka CTpyKTYpBI
3aHATUSA U cBoiicTB HaHomartepuasnoB» Ky0I'Y, ocHamieHHbII
COOTBETCTBYIOIIUM HCCIIEJOBATEIHCKUM 000Dy I0BaHUEM.
3. Texymmii  koHTpousb, | [IoMemenne ¢ JOCTaTOYHBIM KOJTMYECTBOM IOCATOYHBIX MECT
IIPOMEXKYTOYHAS ¥ MEJIOBO# WK MapkepHoit nockoit (ayx. 317C)
aTTecTalus
4. CamocTosTenpHas Kabuner s camMocTOSITENbHOM  pabOThl, OCHAIIEHHBII
paboTta KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKIIOUEHHS K
cet «VHTEepHeT», mporpaMmol 5KpPaHHOIO YBEIUYEHUS U
00ecrevyeHHbI JOCTYNIOM B 3JIEKTPOHHYI0 HMH(OPMAalOHHO—
oOpazoBarenpHylo cpeny yauBepcureta (ayn. 208C)
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HOILI «1CCH» KyoI'Y

JlaGopaTopHble 3aHATUSA MO JUCHMUILIIHUHE:
«Marepuainsl MOJIEKYISAPHOU dJIEKTPOHUKH

O6opynoBaHue U MPOTPaMMHO-
TEXHHYECKOE OCHAIICHHUE yu4eOHO-
HAYYHOI TabopaTopuH:

Koin-
BO

IIepcoHasIbHBIE AIEKTPOHHO-
BBIUUCIIUTEIbHbIC MALIUHBIL:
CPU c yacrotoii 6onee 2,4 I'Tu, LCD

Microsoft Office 2003, 2010

Onepannonnas cucrema Windows XP

BhITsKHBIE IIKa()bl XUMHYECKHE

DJIEKTPOIUITUTKA XUMUYECKHE

:‘)J'IGKTpOHHBIC BEChI

CymibHBIN KA

RPIFRPINDNWW

PacTpoBblii 3J1IEKTPOHHBIN MUKPOCKOIT

cBepxBbIcokoro pazpemenus JEOL
JSM7500F

CHexTpoMeTp AJIEKTPOHHOTO
nmapamMarauTHoro pe3onanca JEOL
JES-FA300

YcTaHOBKa MarHETPOHHOTO
HanbuteHns Q150T ES

YcraHoBka JJI1 OCAXKIACHHNSA TOHKUX
mienok CCR Copra Cube ISSA

Muxkpounrtephepomerp MUN-4M

Pabouwnii cToxn

Crynbs

oAk -




