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1 Hesn n 3a5a4u M3y4eHUs TUCHUIINHBI (MOLYJIs1)

1.1 leapb aucuMnInHbI

Henpto ocBoeHus AucUUIIMHBL "Marepuanbl MOJIEKYISIPHOM 3JEKTPOHUKH'" SIBISETCS
dbopmupoBanne y OakamaBpa MNpodecCHOHANBHBIX 3HAHWK 00 DSJIEKTPOHHBIX CBOWCTBAX
MOJIEKYJISIPHBIX MaTepHaloB M 3aKOHOMEPHOCTSAX IIEPEHOCAa JHEPIMM B OpPraHMYECKHUX U
HAHOKOMITO3UTHBIX CTPYKTYypax.

1.2 3agauu AUCHUNIMHBI

3amaun:

- (hopmupoBaHHMe U yriyOJeHHE 3HAHUNA O (U3UUECKOW MPUPOAE HIIEKTPONPOBOIHOCTH
OpPraHMYECKUX BEIIECTB M TE€X €€ BAXHEUIIUX aClEeKTax, KOTOpPbIe HEMOCPEICTBEHHO KacaloTcs
BO3MOXXHOCTH MPAKTUYECKON pealn3alliil OPraHuYeCKUX 3JIEKTPOHHBIX PHOOPOB U YCTPOUCTB;

— (QopmupoBaHue YMEHHH TEOpPETHYECKH HCCIeA0BaTh (PU3NYECKUE MPOLECChl B
OpPraHMYECKUX U HAaHOKOMIIO3UTHBIX CTPYKTYpax;

— (QopmupoBaHue BIaeHUI METOJaMH U HaBbIKaMU SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS
U TEOPETHYECKOTO pacyeTra IMapaMeTpoB M XapaKTEPUCTUK OPTraHU30BAHHBIX aHcaMOIe
OpPraHMYECKUX MOJIEKYJ U HAHOKOMIIO3UTOB;

— (QopmupoBaHue 3HAHUI MPAKTUYECKOTO MCIOJIb30BaHUSI OPTaHU30BAHHBIX aHcamOmei
OpraHMYECKUX MOJIEKYJ W HAHOKOMIIO3UTOB B D3JIEKTPOHHON ammaparype pas3jindHoro
(GyYHKIIMOHAJIBHOTO Ha3HAYEHUSI.

1.3 MecTo qucuunInMHbI (MOIYJisl) B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

Hucnunmuaa «Marepuanbl  MOJISKYJISIPHOM  DJIEKTPOHUKH» JUIsl  OakajgaBpuaTta II0
HanpaBienuto 11.03.04 DrnexTpoHMKa W HAHOZJIEKTpoHMKa mpodumis «MHTerpambHas
JJIEKTPOHMKA, (DOTOHMKA WM HAHOXJICKTPOHHKA» SIBIAECTCS COCTaBHOM wyacThio Onoka bBI1.B.
y4eOHOT0 IUIaHAa U OTHOCHUTCS K JUCIUIUIMHAM 00pa3oBaTeIbHOro Monayis «MoeKyIspHble U
KBAHTOBbIE TeXHOJNOrUW». [luciumimnua «Marepuanbl MOJIEKYISIPHON 3JIEKTPOHUKH» Oazupyercs
Ha 3HAHWM JUCLUIUIMH YHUBEPCUTETCKOI'O Kypca: OCHOB 3JEKTPUYECTBA U MArHETHU3Ma, OCHOB
aTOMHOM M KBaHTOBOW (U3HMKH, (PU3UKHU MOJYNPOBOJHUKOB, MArHUTHBIX HAHOMAaTEPHAJIOB.
OcBoeHuE OUCIUTIIIMHBI
«Marepuanbl MOJEKYJISAPHOM DSIEKTPOHUKH» MO3BOJIUT BBIMTYCKHUKAM OpPHUEHTUPOBATHCS B
METO/ax TMOoJIydeHHs], pa3paboTkax M oOjacTeil MpUMEHEHHs] COBPEMEHHBIX MAaTEpUANIOB JUIS
JNIEKTPOHUKU PA3NIUYHOrO (YHKIMOHAIBHOTO Ha3HaueHus. Ha ocHOBe 3TON NHCHUIUIMHBI
BO3MOXXHO TPUMEHEHHUE pe3ylbTaToB OOyueHHs CTYAEHTaMHM IpPH TMOATOTOBKE BBITYCKHBIX
KBATH(UKAITMOHHBIXPAOOT.

N3yuenne pucuumuimHbl «Marepuanbl  MOJEKYJISIPHOW — DJIEKTPOHUKH»  BKIIIOYAET
ayIUTOpPHBIE 3aHATUS CO CTyJAEHTaMu (JeKUWH, MPaKTUYECKHEe/CEeMUHAPCKUE 3aHATHS,
71abopaTOpHbIE 3aHATHSA), TPYIIIOBBIE U MHIUBHUyaJIbHbIC KOHCYJIbTAIH, HAMCaHUe pedepaTos,
YCTHBIE JTOKJaJlbl, CAMOCTOSTENbHYIO pabOTy CTYIEHTOB C y4eOHOU NHUTepaTypoi, Hay4YHBIMH
VCTOYHUKAMHU.

1.4 IlepeyeHb MUIAHNPYEMBIX pPe3yJbTATOB 00y4eHHs 10 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX C INIAHHPYEMbIMH Pe3y/1bTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOIrPaMMbI

Wzydenne yueOHON IUCHMIUIMHBI —«Marepuanbl  MOJIEKYJISPHOH — 3JICKTPOHUKH
HampaBjieHO Ha (QOopMHUpPOBaHWE Yy OOYyYaIOIIMXCA CIACAYIOIMUX  MPOPECCHOHATBHBIX
KOMIIETCHIIUN:

Kon n HaumeHoBaHme HHAWKATOpa JOCTHXKCHUA PeSyHBTaTBI O6y‘{CHI/IH 10 TUCHHUILTUHE
KOMIICTCHIIMHN

IK-5 Crioco6eH BBIOIHATH pa0O0ThI IO TEXHOJIOTHIECKOM TTOTOTOBKE MPOU3BOJICTBA MATEPUATIOB 1 U3IEIIHI
9JIEKTPOHHON TEXHUKH.

HIIK-5.1 3HaeT NpUHIMITEL yYeTa BUIOB U 0OBEMOB 3HaeT OCHOBHBIE BUJbl MPOU3BOACTBA U MPUHIUIIBI
IIPOU3BOJICTBCHHBIX pabOT yueTa 00beMOB POU3BOACTBEHHBIX PadOT




‘YMeeT BBINOIHATH pacyeTel 00BEMOB
NIPOM3BOJICTBEHHBIX PabOT MO MaTepuanam
MOJIEKYJISIPHOM 2JIEKTPOHUKHU

Baageer MmeTomamu pac4yeToB 00BeMOB
TCXHOJOTHYCCKHUX pa60T " UX aHaJIU30M.

HIIK-5.2 CnocoGeH oCymecTBIATh periIaMeHTHOE
oOciryuBaHie 000py10BaHHS

3HaeT OCHOBHOW perjlaMeHT paboThl
TEXHOJIOTUYECKOro 000pyIOBaHUS

YMeeT paboTaTh C TEXHOJOTMYECKUM
000pyZIOBaHHEM IO CO3JIaHUIO W (OPMHUPOBAHUIO
2JIEMEHTHOM0A3EI

Bnaneer HaBbIKAMHU PErJIAMEHTHOTO OOCITY)KHUBAHHS
000pyI0BaHHS

HIIK-5.3 CnocobeH HacTpanBaTh BHICOKOTEXHOJIOTHIHOE
000py/I0OBaHUE B COOTBETCTBUH C MPABHJIAMU HACTPOUKHU U

3Haer npaBujia 1 METOAUKU HaCTpOﬁKH
BBICOKOTCXHOJIOTHYCCKOI'O O60py,HOBaHI/IH

SKCIUTyaTalnu

YMeeT UCIOJIB30BaTh MPABUIIA H METOJbI HACTPOUKH
000pyI0BaHHS Ha TIPAKTHUKE

BuiajieeT HaBbIKAMU HACTPOMKH M IKCILTyaTallnU
00opyoBaHUs

ITK-6 CriocobeH opraHu30BBIBATh METPOJIOTHYECKOTO 00ec
9JIEKTPOHHOU TEXHUKU

MCUCHNUEC NPOU3BOACTBA MATCPHUAIOB U I/IS[[CJ'H/Iﬁ

HUIIK-6.1 3nHaer MeToaWdYeckylo 0a3y H3MepeHUi
rapameTpoB TEXHOJIOTUYECKHX MPOLIECCOB u
TECTHPOBAHUS MPOYKTa

3Haer METOAUKHI 9KCTIEPUMEHTAIBHOTO
UCCIECIOBAaHMUSA  TMapaMeTpOB M XapaKTECPUCTHK
npubopoB, CXeM, YCTPOMCTB M yCTaHOBOK
MEKTPOHUKUM U HAHOINEKTPOHUKU Pa3IUIHOTO
(YHKIIMOHAIEHOTO Ha3HAYEHUSI

YMeer peanu3oBbIBATE HAa MPAKTHKE METOMUKU
9KCHEPUMEHTANILHOTO HUCCIEA0BaHUS MapaMeTpoB U
XapaKTEepPUCTUK TPHOOPOB, CXEM, YCTPOWCTB U
YCTAaHOBOK  DJEKTPOHMKM U  HAHOIJIEKTPOHUKU
Pa3INIHOTO (hYHKIIMOHAIBHOTO HA3HAUCHHUS

Baaneer HaBBIKAMH SKCIEPUMEHTAILHOTO
WCCIICAOBAHUA  TAapaMeTpoB W XapaKTepHCTHK
OpuoOOpOB,  CXeM, YCTPOMCTB W  YCTaHOBOK
JNEKTPOHNUKH W  HAHOAIEKTPOHUKH  PA3IHIHOTO
(YHKIIMOHATIHHOTO Ha3HAUCHHS

HIIK-6.2 CriocobeH oCymiecTBISATE HOBEPKY, HACTPOHKY U
KaJTHOPOBKY JIEKTPOHHON H3MEPUTEIHHOM armapaTyphl

3HaeT crocoObI U METO/IBI TOBEPKU, HACTPOUKU U
KaJTMOPOBKH JIEKTPOHHON M3MEPHUTEITHLHOM
anmaparypel

YMeer BBIOMpaTh U TPUMEHATH HEOOXOIUMBIE
METO/IbI ¥ CIIOCOOBI [Tl HACTPOWKH aIaparypbl

Baageer HaBbIKaMU MPaKTUYECKOW HACTPOMKH, MO-
BEPKH W KaJHUOPOBKH 3JIEKTPOHHON H3MEPHUTEITHHOU
arnmaparypbl

HIIK-6.3 Bnaneer HaBbIKAMUA METPOJIOTHIECKOTO
COIPOBOXKICHUS TEXHOJIOTUUECKHUX MPOLIECCOB

3HaeT OCHOBHBIC IPUHIIHITEI U KPUTEPUHU
METPOJIOTHYECKOTO COMPOBOKACHUS
TEXHOJIOTHYECKUX MPOLIECCOB

YMeer BoIOHpAaTh METOJUKH METPOJIOTHYECKOTO CO-
MPOBOXKICHUSI IIPOLIECCOB

B.ﬂaneeT MPAaKTUYCCKUMU HaBbIKaMU
METPOJOTHYECKOro COMPOBOKACHNSA TEXHOJIOTHUICCKHUX|

IIpo1ecCcoB

Pesynbrartel oOyueHus MO OUCHUIUIMHE «Marepuanbl MOJEKYISIPHOU 3IEKTPOHUKI

JIOCTUTAIOTCS B PaMKaX OCYIIECTBJICHHS BCEX BHJIOB KOHTAKTHON M CAMOCTOSTEIHHOU PabOTHI
00y4aromnXcsi B COOTBETCTBUU C YTBEPXK/IECHHBIM YU€OHBIM IIJIAHOM.

2. CTpyKTypa M coepKaHue TUCHUIINHbI

2.1 Pacnpenesienre TPYA0EMKOCTH JUCHMILIMHBI 110 BUJAaM padoT



OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBIIsIET 5 3aueTHbIe enuHullbl (180 yaca) mist ou-
HOU (opMBI 00YUEHHsI, UX paclpeieieHue 1o BIiaM paboT MpeacTaBIeHo B Ta0IuLe.

Bunsl pabot Bcero CemecTpsl (dachl)
JacoB 5

KonrakTHasi padoTa, B TOM 4HcJe: 76,3 76,3
AynuMTOpHBIE 3aHATHS (BCEro): 76 76
3aHATHs JEKIUOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIA (CEMHHAPBI, TPAKTHIECKHE 30 30
3QHSTHSA)
JlabopaTopHsbIe 3aHATHS 30 30
HNnas koHTakTHas padora: 33 33
Konrpons camocrositenbHoit paboTsl (KCP) 3 3
ITpomexyrounas arrectauus (MIKP) 0,3 0,3
CamMocrosiTe1bHasi padoTa, B TOM YHcIe: 65 65
Kypcoas paboTa — -
ITpopaboTka yueGHOTo (TEOPEeTHUECKOr0) MaTepraia 10 5
BeInonHeHre MHANBUAYAJIBHBIX 3alaHUH (IOATOTOBKA 24 12
co001IeHNH, IPe3eHTaIHH)
Pedepar 25 6
[TonroToBka K TeKyImeMy KOHTPOIIO 6 6
KonTpoas: 35,7 35,7
[Toaroroska x sK3aMeHy 35,7 35,7
Oobmasn qac. 180 180
TPYA0EMKOCTh B TOM YHCJIe KOHTAKTHAasI 76.3 76.3

paGora i i

3ad4. e/l. 5 5

2.2 CTpyKTYypa IMCHUIINHBI:
Pacnpenenenue BuoB yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM JUCUUIUINHBL
Pa3nensb! (TeMbl) TUCIUIUIMHEI, U3yYaeMble B 8 CEMecTpe:

Ne KonugectBo uacos
pas- Bcero AynuropHas paborta Breayau-
fena Haumenosanue TopHas
pasnenos pabota
JI 113 JIP CPC
1 MonekymnsipHble MaTepUallbl B 3JIEKTPOHUKE 8 2 4 - 4
2 MexaHu3Mbl niepenayd HHGOPMALUH B MOJICKYIISIPHBIX
cucreMax 20 4 6 6 5
3 OnemeHTHas 6a3a MOJCKYIISIPHON SIEKTPOHUKN 16 2 4 6 5
4 MonekymsipHble MaTE€pUabl JJIs ONTOAIEKTPOHUKHI 20 2 6 6 5
5 DJIeKTPOHNKA MOJEKYJISIPHBIX CHCTEM Ha 13 4 4 8 5
MOBEPXHOCTH TOJTyIIPOBOJIHUKOB.
6 TIpuHuMnIBl MOCTPOCHUS ACHCTBYIOINX U 2 ) 6 g 5
HNEePCHEKTUBHBIX YCTPOUCTB MOJEKYIIPHON
SIEKTPOHUKU
HTOI'O no pazdenam oucyuniunvl 99 16 30 30 29

[Mpumeuanue: JI — nexiun, [13 — npaktudeckue 3ausaTust / ceMuHapsl, JIP — mabopatopHblie 3aHs-
tus, CPC — camocTosTenbHas paboTa CTyAeHTa.



2.3. Conepxanue pa3esoB (TeM) TUCHUNIMHBI

2.3.1 3aHATHA JeKIINOHHOI0 THIIA

HaunmenoBanue dopma
Ne Paznena Coneprkanue paszzeia (TeMbl) TEKYILIEro
(Templ) KOHTPOJIS
1 2 3 4
1 MounekymspHble Matepuasbl B | MosiekymsipHass  CTpykKTypa.  MexmonekyisapHas 113
3JIEKTPOHHUKE YIaKOBKa. Opranu3anroHHAS nepapxus

MOJIEKYJISIPHBIX ~ TBEPABIX Tel.  MOJEKyIsIpHBIE
MIPOBOTHUKH. KOMIIIEKCH ¢ IepeHoCcoM 3apsfa.

2 MexaHu3MBbI Iepefadyn JIBmkeHue HocuTened 3apsia B MOJEKYJSPHBIX KB
nH(OpMaLUK B MOJIEKYJISIPHBIX | cucTeMax. be3bI3ilydaresibHblil MepeHoC IHEPruu
cucreMax 9JEKTPOHHOI0 BO30YK/IEHHUS. OKCHUTOHHBIE

nporiecchl.  COJWTOHHBIA  MEXaHW3M  Iepeaadu
SHEPTHUH U 3apsja.

3 DaeMmenTHasg 0a3a Hcnonp3oBaHue  OTHECTBHBIX  MOJNEKYI H  HX KB/ J/P/
MOJICKYJISIPHOH 2JIEKTPOHUKH KOMIUIEKCOB B KA4YCCTBE JIOTHYECKHUX DJCMCHTOB 3
3JIEKTPOHHBIXYCTPONCTB.

MoutekysipHbIe KPHCTAJLIBL. CtpykTypa u
AJIEKTPOPUZHIECKIE CBOMCTBa TTOJINMEPOB.
YHopsioueHHbIE  MOJIGKYJISAPHBIC  IUICHKH  Ha
MTOBEPXHOCTH TBEPJBIX TelL [puHIUIE
CaMOOpPTraHU3aliil  OTHCIBHBIX  MOJICKYJIAPHBIX
KOMITOHEHTOB.

4 MoutekysIpHbIe MaTepHaTbI Opranndeckue (GoronpueMHUKH. JIOHOpPHO- aKier- KB/ 1/ P/
JUISL OTITORJIEKTPOHUKHI TOpHBIE KOMIUIEKCHI (YJUIEPEHOB C OPraHHYECKUMHU I3
noHopamu. OpraHuuecKre CBETOU3ITYYaroI1e CTPYK-
Typel. OLED-TexHOMOTH.

Mounekymsipabie cBetoauoasl (OMLED).

5 DNEKTPOHUKA MOJICKYJISIPHBIX | DJIEKTPOHHO-BO30YKICHHBIC MOJIEKYJIbI KB/J/P/
CUCTEM Ha TIOBEPXHOCTH | OpPraHMYECKHX  KpacuTeled Ha  MOBEPXHOCTH I3
MOJIyIIPOBOJIHUKOB. [OJIYIPOBOJIHUKOB. TYTH JAUCCUNAUUU OHEPruu

BO30YXKIICHHBIX ancopOMpPOBAHHBIX MOJIEKYJI.
DNeKTPOHHBIE CIIEKTPHI TIOTJIOTIEHUS u
JFOMUHECIICHITUH. Brusaue TeTEepPOTeHHOCTH

MOBEPXHOCTH  HOJYNPOBOJHUKOB Ha  CIICKTPEHI
¢ryopecueHH agcopOMPOBAaHHBIX MOJICKYIT

KpacuTeJeH.

6 TTpuHIUTIIBI TOCTPOCHUS ACH- Bo3moxkHocTH TIPUMECHECHHS YHOPSI0OYSHHBIX KB/ 1/ P/
CTBYIOIMX U MEPCIEKTUBHBIX | OPraHUYECKHX I[UICHOK IPH CO3JaHUH YCTPOWCTB I3
YCTPOWCTB MOJICKYJIIPHOI MOJICKYJISIPHOW  3JeKTPOHUKU. KoMOWHHpOBaHHBIC
JNEKTPOHUKHU CEHCOPBIC UCIOJIb30BAHUEM MOJICKYJISIPHBIX CUCTEM.

3aroMuHaHKMe M XpaHeHWe UWH(opManuu B
MOJIEKYJISIDHBIX ~ cucTeMax. llpuHiumel  pabGoTsl
YCTPOWCTB /11 TpeoOpa3oBaHus HHPOPMAIHH.
ITIpoGnema  BBOJA-BBIBOJA nHdopManuu B
YCTPONCTBAX MOJIEKYJIIPHOH 3IEKTPOHUKHU.

[Ipumeuanue: KB — oTBETHI Ha KOHTPOJIBHBIE BONIPOCHL, 113 — BBINIOJIHEHNE TPAKTUYECKUX 3a/1a-
Hui, P — pedepar, /I — noka.

2.3.2 3aHATHS CeMHUHAPCKOIO TUIIA.

No Haumenosanue Conepxane pasiiena dopma TeKyero
paszena KOHTPOJIS
1 2 3 4
1 Monekynsipabsie MaTepu- |Pacder MoJIeKy sIpHO# CTpyKTYphl. Onpenenenne M3/KB/P/J
aJIbl B JJIEKTPOHHKE MEXMOJICKYIISIPHASL YITAKOBKH.




2 MexaHu3MBbI Tiepenadu PacueTnbpie 3a7aHMsA 110 IOJBMIKHOCTH HOCHTEIICH I3/KB/P/J
uabpopMauuu B 3apsa B MOJIGKYJSPHBIX ~CHCTeMax. Pacuer
MOJICKYJIIPHBIX CHCTEMAX |apaMeTpOB 0e3bI31Ty4aTesIbHOTO nepeHoca
SHEPrHH JIEKTPOHHOTO BO30YKACHHSL.
3 |DnemenTHas 6a3a|OnpeneneHne CTPYKTYpHl W DICKTPOPH3MIECKUX N3/KB/P/ 1
MOJICKYJIPHO cBoiicTBa MaTepHaioB MOJICKYJISIPHOM
JNIEKTPOHUKH JIEKTPOHUKH (Ha IIPUMEpPE UMEIOIIMXCS 00pa3LoB).
4 |MonekynsapHbie Pacyer nmapamMeTpoB  JIOHOPHO-  aKIENTOPHBIX II3/KB/P/ [
MaTepHabl s KOMIUICKCOB ~ (DYJUIEPEHOB  C  OPraHHYECKHMH
OITORJIEKTPOHHUKH JOHOpaMH. OmnpezeneHue XapaKTePUCTUK
OPraHMYEeCKUX CBETOM3IYYAIOLIUX CTPYKTYD.
5 |DnexTpoHuka Moiekyisip- |Pacuers apaMeTpoB u XapaKTePUCTHK II3/KB/P/ [
HBIX CUCTEM Ha MOBEPXHO- |3JIEKTPOHHOTO BO30YKAECHUS MOJIEKYJI
CTH MOJYNIPOBOJIHUKOB.  |OpraHMYeCKHX  KpacuTesneil Ha  MMOBEPXHOCTH
MOJyNpoBOoaHUKOB.  OmpeneneHue  mnapameTpoB
3aTyxaHus JHEPruu BO30YKIEHHBIX
a7IcOpOMPOBaHHBIX MOJIEKYJ. Pacuer 3meKTpOHHBIX
CHEKTPOB MOTJIOHICHHS 1 JIIOMUHECIICHIIHH.
6  |[punrmmne: moctpoenust | [IpuHIHMIIBE pabOTHI yeTpoicTs must peobpasosanus| JIP /113 /KB /P / [
JIEHCTBYIOINX 1 nH(pOpPMAIIUH. IIpobnema BBOJIa-BBIBO/IA
NEePCIEKTHBHBIX uHDOpPMALIMK B  YCTPOWCTBAX  MOJCKYJISPHOM
YCTPONCTB MOJICKYJISPHOM |3JIEKTPOHHUKH.
JNIEKTPOHUKH

[Ipumeuanue: KB — oTBeThl Ha KOHTPOJIbHBIE BOMIPOCHI, [13 — BBINOIHEHNE TPAKTUYECKHUX
3ananui, P — pedepar, [l — noknan.

2.3.3 JlabopaTopHbIe 3aHATHS.

B ocHoBe mocTpoeHusi 1a00paTOPHBIX 3aHATUN MO yuyeOHOUW mucnuruimHe «MaTtepuabl

HAHOXJIEKTPOHUKU» JISKUT II0CIEA0BATEIBbHOCTh IIO3TANHBIX JECHCTBUM HHXKEHEpa-HCCIIeN0Ba-
TeJs O MIIAaHUPOBAHMIO, TOATOTOBKE, IIPOBEACHUIO NCCIICIOBAHNUM CBOMCTB HAHOMATEPHUAJIOB [
JJIEKTPOHHBIX YCTPOUCTB.

Ne HaumenoBanue nabopaTopHbIX paboT Koz-50 Popwma Teky1uero
4acoB KOHTPOJISI
1 N3yueHne XxapakTepUCTUK JIEKTPOIIPOBOJHO- 6 JIP
CTH MUKPOILJICHOK MOJINaHUJIMHA
2 N3yuenne noaynpoBOAHUKOBBIX XapaKTEPH- 6 JIP
CTHK MHUKPOIUICHOK IMOJIMaHUINH-(DYKCUH
3 H3rorosiieHue INIaCTUKOBOT'O U014 HA OCHOBE 6 JIP
MOJIMAaHUJIMHA
4 Msrorosnenune quoaa IIoTTku HA OCHOBE MUK- 6 JIP
POILIECHOK MOJTMAHUIIHA
5 Hccnenoanue nepeHoca SHEPruu 6 JIP
HUmoeo: 30

JIP - 3amuTa nabopaTopHOi paboTHI.
JlabopaTopHbie pabOThI BHIMOIHSIIOTCS B CHCIMATN3UPOBAHHBIX HAYYHO-HUCCIICIOBATEIb-

ckux nadoparopusix HOLL «/Inarnoctuka cTpyKTypsl U CBOIMCTB HaHOMaTepuanoB» KybaHckoro
rOCyapCTBEHHOTO YHUBEPCUTETA.

B pe3ynbTare BHINOIHEHUS 1a00PaTOPHBIX PadoOT y CTYIEHTOB (hOPMUPYETCS U OLICHUBA-

ercst Tpedyemass ®I'OC u OOII mns vampaienust 11.03.04 DrnekTpoHHWKa M HAHOAJIEKTPOHUKA
npoduns «HTErpanbHasi SIEKTPOHUKA, (POTOHMKA M HAHODJIEKTPOHUKA» MPOQecCHOHaTbHA
kommnerennusa — [1K-5, TIK-6.




2.3.4 IlpuMepHasi TeMATHKA KYPCOBBIX PadoT (MPOEKTOB)
CornacHo yuyeOHOMY IJIaHy, KypcoBble paOOThI (IPOEKTHI) MO JAHHOW JUCHUIUIMHE HE
IPETyCMOTPEHBI.

1.4  IlepeyeHb y4eOHO-METOAMYECKOr0 OOecreyeHHs JJIs CAMOCTOSATeIbLHONH pa-
00THI 00yYAIOIIMXCS MO AUCHUIINHE (MOAYJII0)

[Tepeuens yueOHO-METOAMYECKOTO O0ECIICUSHUS TUCITUTUTHHBI

Ne Bun CPC o
10 BBINOJIHEHUIO CAMOCTOSITEIbHON paboThI
1. | IIpopabotka yuebnoro | Meroauuyeckue yka3aHHus MO U3yYCHHIO TEOPETUUYECKOTO MaTe-
TEOPETUUYECKOI0 MaTe- | puana, yIBep>KJICHHbIE Kapeapol paguo(u3uKu U HaHOTEXHO-
puaia norui, nporokos Ne 7 ot 20.03.2017.

2. | [loaroroBka K 3ammre | MeTOAMYECKHUE YKA3aHUS IO BBHITIOJHEHHIO JTA0OPATOPHBIX pa-
71abopaTopHBIX paboT | 60T, yTBepkIeHHBIe Kadenpolr pannodu3uKi U HAHOTEXHOJIO-
ruii, mpotokosa Ne 7 ot 20.03.2017.

3. | Pedepar Bbymenesa 10.U. Kak npaBuibHO HamucaTh pedepar, KypcoByIO
W JUIUIOMHYIO paboTel: YueOHoe mocoOue miis OakaaaBpoB
[DnexTpoHHbIH pecypc]: yuebd. mocodue — DeKTpoH. 1aH. — M.:
HamkoB u K, 2016. — 140 c. — Pexum pocrymna:
https://e.lanbook.com/book/93331.

Kysnemnor N.H. Pedepatsi, KypcoBblE ¥ TUIUIOMHBIE paOOTHI.
MeTtoauka moAroTOBKH U ohopmMiieHus [ DIeKTPOHHBIN pecypc]:
yue0. mocobue — DnekTpoH. aaH. — M.: [lamkoB u K, 2016. — 340
c. — Pexxum noctyma: https://e.lanbook.com/book/93303.

4. [TogroroBka mnpe3eH- | Beuterxannna A.O. JlenoBble U Hay4dHbIE IPE3EHTALMH [ DJIeK-
Tanuu 1o teMe pede- | TPOHHBINA pecypc]: yueOHoe mocobue — DIeKTpoH. JAaH. — M.,
pata bepnun: JupektMenua, 2016. — 115 c¢. — Pexxum goctyna:
http://biblioclub.ru/index.
php?page=book view red&book 1d=446660.

Y4eOHO-MeTOINYEeCKHEe MaTepHallbl JUIsl CaMOCTOSTENbHOW padoThl O0ydYaromuxcs U3
YHCITa MHBAJIHM/OB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrores
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBbSI U BOCTIPUATHS HHPOPMALIU:

JInst L ¢ HapyIIEHUSIMU 3PEHHUS:

— B [Ie4aTHOU (hopMe ¢ YBETHMUEHHBIM MIPpU(TOM,

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA,

— B hopme ayauodaiina,

— B reyatHoi (¢opme Ha si3pike bpaiins.

JI7st IUI ¢ HapyIICHUSIMH CITyXa:

— B [le4aTHOHU popme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JUnist U1 ¢ HapyIIeHUSIMU OMTOPHO-/IBUTaTEIBHOTO arapara:

— B IeyaTHou (opme,

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA,

— B hopme ayauodaiina.

JlaHHBI IepeyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Yy-
YJAIOIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH


http://biblioclub.ru/index

Jns popmupoBanus npodecCHOHATBHBIX KOMIIETCHIIUNA B MPOIECCe OCBOCHUS MCIIH-
WIHHBL «Martepuanbl MOJEKYJISPHOW 3JIEKTPOHUKHY HCIONB3YEeTCS TEXHONOTHs Mpodeccro-
HaJIbHO-Pa3BUBAIOLIETO O0yUYeHUs, MpelycMaTpUBaloLasi He TOJBKO Mepesady TEOpeTHUYECKOro
MaTepuana, HO ¥ CTUMYJIUPOBAHHUE U PA3BUTHE MPOTYKTUBHBIX MMO3HABATEIHHBIX JIEHCTBUH CTY-
JEHTOB (Ha OCHOBE ICHXOJIOTO-TI€JarOrMu4ecKoi TEOPUH MO3TAHOro (GOPMUPOBAHUS YMCTBEH-
HBIX JCHCTBHI). AKTUBH3AIIMN ¥ MHTCHCU(DUKAIMH TO3HABATEIHLHOTO MPOIEcca CIIOCOOCTBYIOT
UCIIOJIb30BaHNUE Me1arOrHuecKoi 3BpUCTUKU U MOJICIMPOBAHHUE TPOOIIEMHBIX CUTYaIUH.

B nporiecce npenogaBanus JUCHUIITUHBI UCTIONB3YIOTCS CAEAYIOIINE METOIbI:

— JIEKIIWH;

— JIOMAIIHHE 3aJaHuS;

— IpoOJIeMHBIC 3a/1aHHUS;

— UH/IMBUIyaJIbHBIC IPAKTHYECKHUE 3aJaHUS;

— KOHTPOJIbHBIE OMPOCHI;

— myOaMYHas 3a1uUTa J1a00paToOpHbIX padoT;

— KOHCYJbTAlLlUU TPEToiaBaTee;

— caMmocTosTeNnbHas paboTa CTYACHTOB (M3y4eHHE TEOPETHYECKOro MaTepuaia, MOATO-
TOBKa K J1a00paTOPHBIM 3aHITHSIM, BHIIOJHEHHE TOMAIIHUX paboT, MOArOTOBKA K OMPOCY U dK3a-
MEHY).

B pamkax nabopaTopHbIX 3aHATHI MPUMEHSIOTCS METO/IbI MPOEKTHOTO 00YUYEHHUS, UCCIIe-
JOBATEILCKUE METO/IbI, TPEHUHTOBEIE ()OPMBI, METOI KOHKPETHBIX cUTyanuii. B mporecce camo-
CTOATEIbHOU 1eATEIbHOCTH CTYJEHTHl OCBAaUBAIOT U aHATU3UPYIOT MEPEAOBON HAyYHO-UCCIIE0-
BaTEJIbCKUI OMBIT, UCIIOJIb3Ysl UMEIOIIYIOCS JTUTEpaTypy U HHPOPMAIIMOHHBIE TEXHOJIOTHH, 3HA-
KOMSITCSI C OCHOBHBIMU Hay4YHBIMHU KYpHAJIaMU IO BOIIPOCAM M3YYEHHS MaTEepHaiOB HAHOAJIEK-
TPOHUKH, BBICTYNAIOT C JOKJIaJaMHU Mepe]l OJHOKYPCHUKAMHU, HAKATUTMBAIOT Oarak 3HaHWMU, T0-
JIE3HBIX JJIs BBIMOJIHEHUSI BHITYCKHON KBaJIM(PUKAIIMOHHON pabOTHI.

ConpoBokIeHHE CAaMOCTOSITENTFHOW PabOThI CTYJIEHTOB TAK)KE€ OPTaHM30BAHO B CIICIYIO-
mux Gopmax:

— OaPOOHOE U3y4eHUE HEKOTOPBIX Pa3/IeNOB TUCIIUILIMHBI TOCPEACTBOM U3YyUEHUS PEKO-
MEHIYEMOMU JIOTIOJIHUTEIbHOU JINTEPATYPHI;

— OaPOOHOE U3yUeHUE HEKOTOPHIX PA3AeNIOB TUCIUIUIMHEI TOCPEICTBOM MOATOTOBKH CO-
00IIIeHN, TPE3eHTAllN, TyTeM HamucaHusl peepaTUBHBIX PadoT;

— KOHCYJIbTAIMH ISl PAa3bICHEHUSI IPOOIIEMHBIX MOMEHTOB TPU CAMOCTOSITEIILHOM pac-
HNIMPEHHOM M3YYEHUHU Pa3fesioB AUCHUTIIHHBIL.

OcHoBHBIE 00pa30BaTeIbHBIC TEXHOJIOTUH, UCIIOJIb3yeMbIe B yUeOHOM IMPOILIecCe:

— JIEKIIUH € TIPOOJIEMHBIM U3JI0’KEHUEM;

— 00CYX/ICHHE CII0KHBIX BOIIPOCOB U MPOOIIEM;

— MPUMEHEHUE MEeTO0/la KOHKPETHBIX CHUTYyallHi.

WuTepakTuBHBIE 00pa30BaTEIbHbIE TEXHOIOTHU!

— paboTa B MaJbIX IpyMIax.

Jlig nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MPEAYCMOTPEHA OpraHU3aIus
KOHCYJIbTALIUM C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OneHo4YHbIe CPeACTBA ISl TEKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYTOYHO
aTTecTalyu.

O1eHOYHBIMU CPEACTBAMH ISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH SIBJISIIOTCS: OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI, BHITIOJTHEHUE MPAKTUUECKUX 3a/laHuil, pedepar, oK.

4.1 ®oHJ OLIEHOYHBIX CPEACTB IJIfl MPOBeIeHUS TEKYIIero KOHTPOJIs.

4.1.1 Tembl pedepaToB U 10KJIAI0B



B nporiecce moaAroToBKM J0KJIAA0B U pedeparoB 1o qucuuinae «Matepraibl HaHODJIEK-
TpoHUKU» Popmupyercs u orneHnBaetrcs tpedyemas ®I'OC u OOII mis Hanpasnenus 11.03.04
DJNEeKTPOHUKA U HAHOZJEKTpOHUKA npoduist «VHTerpanabHas 3J1€KTPOHUKA, (POTOHMKA U HAHO-
3IIEKTPOHUKA» NpodeccuonanbHas komnerenmus — [1K-5, ITK-6.

Hwxe npuBoasaTCs MpUMEphI JOKIAA0B U pedepaToB 1t paboueil mporpaMmsl.

1. ITonnmepHast anekTpoHnKa. OpraHuYeCKue CBETOANOBI.

3. Kunkue KkpucTasl 1 TpUOOPHI HA UX OCHOBE.

4. MounekynsipHble MaTepUabl AJ1s ONTO3IEKTPOHUKH.

5. Bubsl MeXXMOIEKYISIPHOTO B3aUMOICUCTBUSI, CPABHEHHE C KOBAJIEHTHOU CBS3BIO.

6. Cunsl Ban-nep-Baanbca. MonekynspHble KpUCTAIUIbI.

7. B3anMopeiicTBre co CBETOM: CTPYKTypa MOJIEKYJSPHBIX OpOUTasield, SKCUTOHBI
OpeHkens.

8. Tonkue MonekymsipHble IMIEHKK Ha MpUMeEpe NeHTaleHa, ¢yuiepeHa, gpranomnua-

HUHOB: METO/bI MONTY4YeHUs1 (>KHUJIKOCTHBIE, BAKYYMHBIE).

Ilepeuenv uacmeri Komnemenyutl, NPOGEPEMbIX OYEHOUHBIM CPEOCTNEOM.

[TK-5 CriocoOeH BBITIOJIHSTE pabOThI IO TEXHOJOTUYECKON TTOITOTOBKE MPOU3BOICTBA Ma-
TEPUAJIOB U U3JCIIUNA 3JICKTPOHHOU TEXHUKH.

[1K-6 CriocoOeH opraHu30BBIBaTh METPOJOTUUECKOTO 00€CTIeUeHnEe TPOU3BOICTBA MaTe-
pHAJIOB U U3JEIHUN DJIEKTPOHHOU TEXHUKH.

Kpumepuu oyenxu ooxnaoa:

OTMeTKa «3a4TE€HO» BBICTABJISETCS CTYACHTY, €CIU JOKJIaJ COOTBETCTBYET MpEIbsBIIseC-
MBIM K HEMY TpeOOBaHUIM 110 00bEMY U CTPYKTYpPE U BbICKa3aHO COOCTBEHHOE CYXKIEHHE IO pac-
CMaTpUBaEMOH TEME.

OTMeTKa «HE 3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CIIM B JOKJIAJAE€ OTCYTCTBYET COOTBET-
CTBHE MEXKIY 3aJIaHHON TeMOi pedepaTUBHON paObOThl U U3YYCHHBIMU HAyYHBIMH UCTOYHUKAMH,
MCTOYHUK TUIOXO MPOaHATU3UPOBaH, COOCTBEHHBIX CYXICHUN MO JOKJIATy CTYJE€HT HE UMEET.

Kpumepuu oyenxu peghepama:

— OLIEHKA «OTJIMYHOY BBICTABJISIETCS CTYICHTY, €CJIA pepepaT COOTBETCTBYET MPEAbSBIIsC-
MBIM K HEMY TpeOOBaHUSIM 1O 00BEMY, CTPYKType, 0OpPMIICHHUIO W TPU HAIMCAaHWH pedepara
CTYJIEHTOM ObLTa TTTyOOKO M3y4YeHa HayyHas JIUTEpaTypa, OTPAKEHBI CYIIECTBYIOIINE B HAayKe
TOYKHU 3PCHUS M BRICKA3aHO COOCTBEHHOE CYXJICHHUE 110 paCCMaTPUBAaEMON TeMe.

— OIICHKA «XOPOIII0» BBICTABIIACTCS CTYJEHTY, €ClIi pedepaT COOTBETCTBYET MPEAbSIBIISIC-
MBIM K HEMY TpEOOBaHUSM IO 00BEMY, CTPYKTYpE, 0OPMIICHUIO U TPY HAaNTMCaHuu pedepaTa UM
OblIa M3y4YeHa Hay4Hasl JINTEpPATypa, OTPAKEHBI CYIIECCTBYIOIINE B HayKe TOYKH 3PEHUS, HO HE
BBICKAa3aHO COOCTBEHHOE CYXKJICHHUE TI0 pacCMaTpUBAEMON TeMe, IMEIOTCSl He3HAYUTENbHBIC MTPO-
OeIbl B M3JI0)KEHUH HAyYHOTO MaTepHala 1mo TeMe.

— OIICHKA «yJIOBJICTBOPUTEIHHO» BBICTABIISICTCS CTYJCHTY, €CIIM IIPU HAITMCAHUU pedepaTa
BOTIPOCHI TEMBI PACKPBITHI HEIOCTATOYHO MOJIHO, IMEIOTCSl HEJIOCTAaTKH B oopMiieHuH pedepa-
TUBHOU PabOTHI.

— OIICHKA «HEYIOBJICTBOPUTEIBHO» BBICTABISICTCS CTYIEHTY, €CIIU B pedepare MpUcyT-
CTBYET IUIaruaT, CTYJICHT HE MPOSBUI CAMOCTOSATEIHLHOCTH MIPHU BHIOJHEHUN HAYYHOU padoTHI,
3aUMCTBOBAJI MaTepHall, OTCYTCTBYET COOTBETCTBHE MEKIY TEMOI pedepaTHBHON pabOTHI U U3Y-
YEHHBIMU HAYYHBIMU MCTOYHUKAMH; PabOTa BHIMOIHEHA C TPYOBIMU HApYLICHUSMHU TpeOOBaHUI
K 0(hOpMIICHUIO, TIPH 3amuTe pedepara CTYACHTOM IPOJAEMOHCTPUPOBAHO OTCYTCTBHE 3HAHUI He-
00X0IMMOT0 MaTepuala mo TeMe.

4.1.2 Ilpumepbl NPAKTHYECKHUX 3aJaHU I



B npouecce moAroTOBKY U BBIITOJIHEHHUS MTPAKTUYECKUX 3aJaHUM 10 aucuuruinHe «Mare-
pHabl MOJIEKYJISIPHOM 3JeKTPOHUKM» (Gopmupyercst u oneHuBaetcs Tpedyemas @I'OC u OOII
nu1st HaripasiieHus 11.03.04 DnekTpoHrKa 1 HaHOAJIEKTpOoHUKa Tpod st « HTerpambHas 3J1eKTpo-
HUKA, (OTOHMKA U HAaHOAIEKTpoHHUKay KomreTeHuus — [1K-5, ITK-6.

Hwxe npuBoasiTCs mpuMephl MPaKTHYECKUX 3adaHUH 17151 pabodeit mporpaMMEl.

1. O6ocHyiiTe UCTIONB30BAaHUE PA3JIMYHBIX THUIIOB YIJIEPOJHON HAHOTPYOKH/HAHOTPYOOK
JUTSL CO3JaHMsI HAHOPA3MEPHOT0 IM0/1a PAa3INYHOT0 (YHKIIMOHAILHOTO HA3HAYEHUS HA OCHOBE YT-
JepOTHON HAHOTPYOKH/HAHOTPYOOK.

2. Ilpennoxute U 000CHYHTE HCTPYKTUBHYIO CXEMY HAaHOPAa3MEPHOTO JMOJla Ha OCHOBE
rpad€HOBBIX HAHOYACTHIL PA3IMYHON MOP(HOIOTHH.

3. [IpemyioxuTe 1 000CHYHTE KOHCTPYKTUBHYIO CXEMY HAaHOPa3MEPHOTO TMO/1a Ha OCHOBE
KPEMHHUEBBIX HAHOYACTHILL Pa3IMUYHON pa3MEpPHOCTH.

4. IIpemnoxute u 000CHYHTE KOHCTPYKTUBHYIO CXEMYy HAaHOPa3MEPHOTO TPAH3UCTOpa Ha
OCHOBE yTJIEPOJHON HAHOTPYOKHU.

5. Ilpennoxxute U 000CHYHTE KOHCTPYKTHBHYIO CXEMY HaHOPa3MEpPHOTO TPAH3UCTOpa Ha
OCHOBE Tpad)eHOBON HAHOYACTHIIHI.

Ilepeuenv uacmeri Komnemenyutl, NPOGEPEMbIX OYEHOUHBIM CPEOCTNEOM.

[TK-5 CriocoOeH BBHIMOTHATH PabOTHI IO TEXHOJOTUYECKON TIOITOTOBKE MPOM3BO/ICTBA Ma-
TEPUAJIOB U U3CIIUN 3JIEKTPOHHOU TEXHUKH

[1K-6 CriocoGeH opraHu30BBIBaTH METPOJIOTHYECKOTO 00ECTICUeHHE TIPOU3BOICTBA MaTe-
pHAJIOB U U3JEIHUN DJIEKTPOHHOU TEXHUKH.

Kpumepuu oyenxu:

- OIICHKA «OTJIMYHO». CTY/ICHT CBOOOJHO OTBEUYAeT Ha JAHHBIC BBINIE BOIPOCH], aKTUBHO
y4acTBYeT B IMCKYCCHUU U B pab0OTE HAyYHOTO KOJUICKTHBA, PEUYb OTJINYACTCS TPAMOTHOCTBIO, HC-
N0JIb30BaHUEM MPO(PEeCCHOHATEHO-OPHUEHTHPOBAHHON TEPMHUHOJIOTUH; JOMTYCTUMBI 3aMHUHKH U He-
MIPOJIOJDKUTEILHBIE OCTAHOBKH;

- OIICHKA «XOPOIIO»: CTYJCHT OTBEYAeT Ha JAHHBIC BBIIIE BOIPOCHI, YYACTBYET B AUCKYC-
CHH M B paboTe HayyHOrO KOJUIEKTUBA, PeUYb OTIMYAETCS TPaMOTHOCTBIO, HCIIOJIB30BAHUEM ITPO-
(eccnoHaTbHO-OPHEHTUPOBAHHON TEPMHUHOJIOTHN; HO MPHUCYTCTBYIOT HEMPOJOKUTEIBHBIC
OCTaHOBKH U HEerpyOble OINOKH;

- OIICHKA «Y/IOBJICTBOPUTEILHO»: CTYJICHT HE JJaeT MOJTHOIICHHOTO CBS3HOTO OTBETA HA BO-
POC, HO KOMMYHHKATUBHBIN 3aMBICEI IPOCMATPUBACTCS U B IIEJIOM COACPKAHIE MOKHO CUUTATh
BEPHBIM, Y CTY/ICHTA ITPUCYTCTBYIOT HEKOTOPHIE TPYIHOCTH B yUacTHH B Oecesie u paboTe B Hayd-
HOM KOJUIEKTUBE, O0JIBIIIOE KOJIMYECTBO OUIMOOK B OMpEACICHUH pabounX MOHSATHI; CTYIEHT He
BJIAJICET B JIOCTATOYHON CTETIEHU HABBIKOM (PHIIOJOTHYECKOTO aHAIM3a TEKCTOB POMaHTH3Ma H
peanu3ma;

- OIICHKA «HEY/IOBJIICTBOPUTEIHLHOY»: CTYJICHT HE JIACT CBS3HOTO OTBETA HA BOIPOC WJIH BbI-
CKa3bIBaHMS MMOBEPXHOCTHBI U HESICHBI, y CTYJCHTa TPYIHOCTH B y4acTUU B Oecene M paboTe B
HAyYHOM KOJUIEKTHBE, OOJIBIIOE KOJIMYECTBO OMIMOOK B ONIPECIICHUN PAa00UnX MOHSATHH.

4.1.3 KoHTpoJIbHBIE BONPOCHI 110 y4eOHOM Mporpamme

Hwuxe npuBoasaTcss mpuMepsl KOHTPOJIBHBIX BOIIPOCOB 110 pasneny «I1omyrnpoBoaHUKOBEIE
HaHOMaTEPHAJIBl B AJIEKTPOHHBIX YCTPONCTBAX» pabodueid mporpaMmbl. [10THBIN KOMIUIEKT KOH-
TPOJIBHBIX BOIPOCOB JJIsSi OCHOBHBIX pa3JiesioB paboyeil nporpammsl puBoautcs B POC nucuu-
winHbI «MaTepuanbl MOJIEKYJISPHOUN 3JEKTPOHUKI.

1. Kak U3MEHSIOTCS 3JICKTPOHHbIE CBOMCTBA YIIIEPOAHBIX HAHOTPYOOK C YBEIMYEHHUEM HX
JUTUHBI ¥ TOJIIUHLI?



2. Kakue oCHOBHBIE MTapaMeTphl YTIEPOIHBIX HAHOTPYOOK ONPENENSIOT X IPUMEHEHHE B
AJIEKTPOHHBIX yCTpoiicTBax?

3. Kak U3MeHAI0TCS 3JIEKTPOHHBIE XapaKTEPUCTUKU TPapEeHOBBIX HAHOCTPYKTYP C YBEIH-
YEHHUEM MX JJTHHBI/ TOIIIIHBI?

4. Kakue ocHOBHbIE TapaMeTpbl Tpad)€HOBBIX HAHOCTPYKTYP ONPEAEISAIOT UX MPUMEHEHUE
B AJICKTPOHHBIX yCTPOMCTBAX?

Ilepeuens yacmeii komnemenyuii, NPoOBEPAEMbIX OYEHOUHBIM CPEOCBOM:

[TK-5 CriocoOeH BBIMOTHATH PabOTHI IO TEXHOJOTUYECKON TIOITOTOBKE MPON3BO/ICTBA Ma-
TEPUAJIOB U U3CIIUN 3JICKTPOHHOU TEXHUKH

[1K-6 CriocoGeH opraHu30BBIBaTH METPOJIOTHYECKOTO 00ECTICUeHHE TIPOU3BOICTBA MaTe-
pHAJIOB U U3JEIHUN DJIEKTPOHHOU TEXHUKH.

Kpumepuu oyenxu:

OmeHka «3a4TeHO0» CTaBUTCA, €CIIM MPOJAESMOHCTPUPOBAH JIOCTATOYHBIN YPOBEHb dPYIH-
POBAaHHOCTH CTY/IEHTA, BHIBOJIBI U HAOJIOAECHUS CAMOCTOSITENIbHBI, COOJIIOJICHA KYJIbTypa YCTHOTO
¥ IICBMEHHOTO M3JIOKEHUS MaTepuaia ¥ B LEJIOM ITPOAEMOHCTPUPOBAHBI 3HAHHUS M YMEHUS He-
00XOAMMBIX KOMITETCHIINH.

OmeHka «He 3a4TEeHO» CTaBHUTCS, €CIIM CTYACHT HE MOXET J1aTh NPABHJIbHBIC OTBETHI Ha
80% BOMPOCOB MU HE COOIIO/IEHBI XOTS OBl 2 U3 OCTABIIUXCS TPEOOBAHUIA.

4.2 ®oH/ OLIEHOYHBIX CPEACTB /Il MPOBeIEHUS TPOMEKYTOYHOM aTTeCTAIUN.
4.2.1 Bonipocskl 1Ji IOATOTOBKH K IK3aMeHY

1. MounekynsipHasi MaKpo3JIEKTpOHUKA. MOJIEKysipHasi MUKPOAJIEKTPOHHUKA.

2. Yrnepona U OTEIbHBIX OPraHUYECKUX MOJIEKYJI. DIEKTPOHHOE CTPOEHUE aTOMa yTJle-
pona (a3oTa, KUCIOpoa) U KpeMHHS. ApOMaTUYECKHUE YTIIEBOOPO/IBI.

3. ®usnyecKue HIKCIEPUMEHTBI, TOATBEPKAAIOIINE HATNYHUE AETOKAIU30BAHHON CUCTEMBI
3JIEKTPOHOB B APOMATUYECKUX COCAUHEHUSX.

4. BHyTpUMOJNEKYJIApHBIA  MEPEHOC 3apsza. MexXMOEeKyIIIpHBIN IEPEHOC
3apsaa. MoJekylnspHble CBEPXIPOBOIHUKH.

5. ConpspxkeHHble osuMepsl. [IoHATHE IIMHBI CONPSKEHUS B TOJIMMEPAX U OJIMTOMEPax.

6. 3oHHas cXeMa TOoJIMalleTHIICHA. Comurtonbl. [lonsipoHsl.  DKCHEpUMEH-
TaJbHBIE I0KA3aTEIHCTBA CYIIECTBOBAHHUS COIMTOHOB, TOJIIPOHOB M OUTIOJNISIPOHOB.

7. DAEKTpONPOBOJHOCTh CUJIBHO JIETUPOBAHHBIX noauMepoB. [lomu-
Hutpuz cepsl. [lonnanunug. [lonuauaneTuneH.

8. [Ipumenenus JIETUPOBAHHBIX noauMepoB.  [IpumeHeHus, ucnoap3yronme

INEKTPOXUMHUYECKOE JIETUPOBAHHUE.

9. [lonumepnas 3nekTpoHuKa. OpraHMuecKue CBETOIUO/IbI.

10. ITpe3oanexTpuueckuii 3gdekt. [Iupornexrpuueckuit a3ddext. [Tupo- u mbe3ornex-
TPUKHU Ha OCHOBE MOJMMEPOB.

11. Tunel )xuakux kpuctawios. [[pumMeHeHne )XUAKUX KPUCTAIUIOB B IUCILIEsX. Jucmien
C akTUBHOM MaTpuiied. CErHeTOANEKTPUUECKUE TUCIIIIEN.

12. TIpaBuno I'ynaa. MarsneTrku Ha OCHOBE KOMILIEKCOB MEPEXOIHBIX MeTauioB. [1omHo-
CTBIO OpraHnuYecKre eppOMarHeTHUKH.

13. Oprannyeckue  Marepuayibl ¢ HEJIMHEHBIMU ONTUYECKUMH CBOM-
ctBamu. ®oTopedpakTUBHBIE OpraHUYecKre MaTepraibl. DOTOXPOMHBIC OPTraHHYECKUE MATEPU-
aJbl.



Ilepeuens yacmeii kKomnemenyuii, NPoOGEPAEMbIX OYEHOUHBIM CPEOCMBOM:

[TK-5 Crioco0eH BBITIOIHATH pa0OTHI IO TEXHOJIOTUYECKOU MOITOTOBKE MPOU3BOICTBA Ma-
TEPUAJIOB U U3JETUN JIEKTPOHHOU TEXHUKH

[TK-6 CriocoGeH opraHn30BbIBaTh METPOJIOTUYECKOT0 0OecieueHe MPOu3BOACTBA MaTe-
pHAJIOB U U3JETUN AJIEKTPOHHOU TEXHUKHU.

OneHka 3HaHUH HA HK3aMEHE TPOU3BOIUTCS 110 CIEAYIOLUUM KPUMEPUSIM:

— OTMETKA «OTINYHO» BBICTABIISETCS CTYACHTY, €CJIM OTBET IOJIHbIM, IPAaBUIIbHBIN, CaMO-
CTOSATEbHBINA, MaTepuasl U3JI0KEH B OMPEJEICHHON JIOTHYECKOW MOCIeA0BaTEIbHOCTH JIEMOH-
CTPUPYETCS MHOTOCTOPOHHOCTD IMOJIX0I0B, MHOTOACIIEKTHOCTb 00CYKACHUS MPOOJIEMBbI, yMEHHE
apryMEeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS;

— OTMETKa «XOpOILO0» BBICTABIISIETCS CTYACHTY, €CJIM OTBET IOJHBIM M MPaBUJIbHBINA Ha
OCHOBE M3YUYEHHBIX KOHUECMIIMI U TEOPHl, MAaTEpHAIl U3JIOKEH B ONPEIECTEHHON JOTUYECKOM MO~
CJIEZIOBATENILHOCTH, TPU TOM JOMYCKAIOTCS HECYIIECTBEHHBIC OLIIMOKHM MM TPAKTOBKU CHTYya-
LM

— OTMETKA «yJI0OBJIETBOPUTEIBHO) BBICTABIISETCS CTYAEHTY, €CIIM OTBET IOJIHBIM, HO JOIY-
IIEHA CYIIECTBEHHAs CMBICIOBAs OLIMOKA WJIM OTBET HEMOJHbIN, HECBSA3HBIN, HE MPOSBIAIOTCS
yMeHus 000011aTh, aHAIN3UPOBATH, (POPMYTUPOBATH BHIBOJIBL;

— OTMETKa «HEeYyIOBJIETBOPUTEIILHO» BBICTABIISIETCS, €CJIM OTBET OOHAPYKMBAET HE3HAHUE
OCHOBHOT'O COZIEp>KaHUs yueOHOI0 MaTepHara.

OreHouHbIE CpesiCTBa AJIi MHBAIHMJIOB M JIULl C OTPAHUYCHHBIMH BO3MOXXKHOCTSMU 3/10pO-
BB BBIOMPAIOTCS C YUETOM UX MHIUBHUIYaIbHBIX ICHXO()U3NIECKIX OCOOCHHOCTEH:

— IIp1 HEOOXOJMMOCTH MHBAJIMIaM U JIMLIaM C OTPAaHUYCHHBIMH BO3MO)KHOCTSMH 3/10POBbBSI
IPEIOCTABIISAETCS AOTIOIHUTEIBHOE BPEMsI JUIsl TIOATOTOBKY OTBETA HA 3aYETe;

— IIPH IPOBEICHUH MPOLETyPHl OLCHUBAHUS PE3yJbTaTOB 00YUYEHUS MHBAIHMIOB U JIHII C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 3I0POBbBsSI ITPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHUUECKIX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C UX MHIAUBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— TIp¥ HEOOXOANMOCTH ISl 00YJAIOIIMXCSI ¢ OTPAHMYCHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBSI
¥ MHBAJIMJOB MpOIlelypa OILCHUBAHUS PE3yJIbTATOB OOYUEHHUS IO TUCHUIUIMHE MOXKET IPOBO-
JIUTHCS] B HECKOJIBKO JTAIlOB.

[Ipornenypa olieHMBaHUS PE3yIbTATOB O0YUYEHUS HHBAIHUIOB U JIUL C OTPaHUYECHHBIMH BO3-
MOYKHOCTSIMH 37I0POBBSI IO JJUCLUILIHNHE (MOAYIIIO) TIpeIycMaTpUBaeT MpeaocTaBiIeHne nHdopma-
1M B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBbS U BOCIIPUATHS HHPOPMALIUU:

JUst L ¢ HapyIIEHUSIMU 3PEHHUS:

— B [I€YaTHOU (hopMe YBETMUECHHBIM IIPHUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JIst IUI ¢ HapyIISHUSIMH CITyXa:

— B [Ie4aTHOHU popme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSMHU OITOPHO-/IBUTaTEIbHOTO arapara:

— B IeyaTHou (opme,

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIIUXCA.

5. IlepeyeHb OCHOBHOM M JOMOJHUTEIbHOU YUeOHOM JIUTEPATYPbl, HEOOXOAUMOM ISt
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHas JuTEpaTypa:



1. I'yceB, A.11. HanoMaTrepuaiibl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTUU [DJIEKTPOHHBIN pe-
cypc]: yae6. mocobue — DnekTpoH. aaH. — Mocksa: @uszmatiut, 2009. — 416 c. — Pexxum gocryma:
https://e.lanbook.com/book/2173.

2. PamOumu, H.I'. ®usnveckrue 1 XMMUYECKHE OCHOBBI HAHOTEXHOJIOTUN [DIIEKTPOHHBII
pecypc]: yue6. mocobue / H.I'. Pambunu, A.B. bepé3kun. — DnekTpoH. nqaH. — MockBa: ®uzmar-
T, 2009. — 456 c. — Pexxum gocrymna: https://e.lanbook.com/book/2291.

3. UrnaroB, A.H. MUKpOCXEMOTEXHUKA W HAHOXJIEKTPOHHUKA [DIJIEKTPOHHBIN pecypc:
yueb. mocobue — OnekrpoH. [lan — Cankt-IletepOypr: Jlanp, 2011. — 528 c¢. — Pexum nocryna:
https://e.lanbook.com/book/2035.

Jlist oCBOEHUS AUCUUIUIMHBI HHBAJIHIAMH U JIMLAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0pPOBbSI UMEIOTCS M3JJaHUS B 3JIEKTPOHHOM BHUJE B AIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanby, «¥OpaiiTy, «YHuBepcurerckas oudmuoreka ONLINE».

5.2. lonoHUTeILHAS JTUTEpPaTypa

l. OctpoymoBa, 10.C. ®uznyeckue 0CHOBBI U TOCTUKEHUS COBPEMEHHBIX HAYKOEM-
KMX TEXHOJIOTHI B COJIEp’KaHUM YPOBHEBOM MOATOTOBKH MEIarorM4eCKuX KaapoB [ DIEKTPOHHBII
pecypc]

/| ®u3nyeckoe oObpazoBaHue B By3ax. — DNEeKTpoH. naH. —2014. —Ne 1. — C. 89-97. — Pexxum
nocryna: https://e.lanbook.com/journal/issue/290418.

2. Jlerocraes, H.C. MukpocxeMoTeXHIKA. AHAJIOTOBass MUKPOCXEMOTEXHHUKA : y4e0-
Hoe nocobue / H.C. Jleroctaes, K.B. UerBepros ; MunucrepcTBo o0pazoBanus u Hayku Poccuii-
ckoit denepaunu, Tomckuii ['ocynapctBenHbiil YauBepcuteT Cuctem YnpapieHus u Paguosnex-
TpoHUKH (TYCVYP). - Tomck : ToMckuii TocyJapCTBEHHbBI YHUBEPCUTET CUCTEM YIPABICHUS U
pamuosnekTponuku, 2014. - 238 c. : cxem., Tabn., un. ; To xxe [DnekTponHsIii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=480511

3. Hpo6ot, I1.H. Hanoanekrponuka : yueobnoe nmocooue / [1.H. JIpo6oT ; Munucrep-
cTBO oOpasoBanus U Hayku Poccuiickoit deneparuu, Tomckuii ['ocynapcTBEHHBIN YHUBEPCUTET
Cucrem VYnpasnenuss u Paguosnextponuku (TYCVYP). - Tomck : TYCVYP, 2016. - 286 c. :
wi.,Tabn., cxeM. - bubmmorp.: ¢.261-275. ; To xe [DnekrpoHHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480771

4. Hparynos, B.I1. Mukpo- 1 HaHO3JIEKTpOHHKa : yueOHoe nocodue / B.I1. JIparyHos,
J.N. Octeprak. - HoBocubupck : HI'TY, 2012. - 38 c. - ISBN 978-5-7782-2095-9 ; To xe [Dnek-
TpoHHBI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228941

5. bpycennos, FO.A. Marepuanbsl TBEpAOTEILHOM MHUKpPO- W HAHORJIEKTPOHUKH :
yuebHoe nocodue / FO.A. Bpycennos, A.M. Munaes ; Munucrepctso oopa3oBanus 1 Hayku Poc-
cutickoit deneparuu, OenepanbHOE rOCYIaPCTBEHHOE OI0KETHOE 00Pa30BATEIHHOE YUPEKIe-
HHE BBICILIETr0 podeccnoHaabHoro oopasoBanus « TaMOOBCKHIA rOCy1apCTBEHHBIN TEXHUUECKUI
yHUBepcuTeT». - TamOoB : U3zmarensctBo ®I'BOY BIIO «TI'TY», 2012. - 80 c. : Tabmn., rpad.,
cxeM., ui. - bubmuorp. B kH. - ISBN 978-5-8265-1087-2 ; To e [Dnexkrponnslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437072.

6. TposH, I1.E. Hanosnekrponuka : yaedHoe nocodue / [LE. Tposn, FO.B. Caxapos.
- Tomck : ToMcKul roCcy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUSA U PAaJUOIICKTPOHUKY,

2010. - 88 C. ; To Ke [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208663
7. Ou3NKO-XMMHUsT HAHOYACTHI], HAHOMATEPHAJIOB U HAHOCTPYKTYp : ydeOHOE MmOoCco-

oue / A.A. bapwioun, B.A. baxtuna, B.W. Tomunun, H.I1. Tomununa. - KpacHosipck : Cubupckuii
dbenepanbupiii yaHuBepcHuTET, 2011, - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229593


https://e.lanbook.com/book/2173
https://e.lanbook.com/book/2291
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. Hanorexnonoruu B anekrponuke / moxa pen. FO.A. Yammsiruna. - Mocksa : TexHo-
cdepa, 2013. - 688 c. : un.,radmn., cxem. - bubn. B kH. - ISBN 978-5-94836-353-0 ; To xe [Dnek-
tpoHHBIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443325

5.3. [lepuoauyeckue M3IaHusA:

1. Hayuno—teoperuueckuii ;xypHai «DHU3nUKa TBEPIOTO TEIay.

2. Hayuno—Tteoperuueckuil >xypHai «KypHai sKCIIepUMEHTAIBHOM U TeopeTHYecKoi (u-
3UKHY.
Hayuno—teopernueckuii xxypHan «lIucema B XKOTD».
Hay4unblit 0030pHBIH )KypHAT «Y cIeXH PU3NYECKUX HAYKY.
Hayuno-nipousBonacTBeHHbIH KypHal «HanorexHomoruu. Okonorus. [IponzBoacTeoy.
Hayuno—TexHu4eckuii 0030pHBIH )KypHal «Poccuiickne HaHOTEXHOJIOTHI.

7. MexxauCHUILNIMHAPHBI HAYYHO—TEXHUYECKUN XKypHalnl «HaHO— M MHKpocucTeMHas
TEXHHUKa.

SNk w

5.4 NUuTepHeT-pecypchl, B TOM 4YHCJie COBPeMeHHbIe MpodeccuoHalbHbIe 0a3bl TaH-
HbIX U HHGOPMAIlHOHHBbIE CIIPABOYHbIE CHCTEMBI

J1eKTPOHHO-0ubMoTeuHbIe cucTembl (IBC):

DBC «FOPAWT» https://urait.ru/

9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIATH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

Nk W=

IIpodeccnonanbHbie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Xypnans! uznarensctsa Wiley https://onlinelibrary.wiley.com/

5. Hayunas snextponnas oubnuoreka (HOb) http://www.elibrary.ru/

6. IloTHOTEKCTOBBIE ApXMBBI BEAYIIMUX 3alaJHbIX HAyYHBIX *KYypHaJIOB Ha Poccuiickoii
iatdopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru

7. HammmonanbHast 3JIeKTpOHHAsE OMOIHoTeKa (OCTYI K DJIEKTPOHHOW OMOIMOTEeKe JHC-
cepraumii Poccuiickoii rocynapctBennoit 6udmuorexu (PI'b) https:/rusneb.ru/

8. DJIEKTpOHHAA KOJUIEKIIUS Oxkcdopckoro Poccuiickoro donna
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.springer-
nature.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/

HNHpopmManuoHHBIE CIIPABOYHbIE CHCTEMbI:
1. Koncynprant Ilmtoc - cipaBouHas mpaBoBasi cucTeMa (JIOCTyH IO JIOKAJIbHOM CETH ¢
KOMITHIOTEPOB OMOITMOTEKH )
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Pecypchl cBOGOIHOTO 10CTYNA:

1. Poccwuiickas marenTHas 6a3a nanHbix https://www.fips.ru/

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

3. MuHHCTEepCTBO Hayku | Bbicmiero oOpa3zoBanusi Poccuiickori  ®enepammu
https://www.minobrnauki.gov.ru/;

4. ®enepanwsHblil moptan "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EnqnHoe okHO JocTyma K oOpa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnmekuus 1UQPOBBIX  00pa3oBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

7. ®enepalbHbII LEHTP UH(POPMALIMOHHO-00pa30BaTEIbHBIX pecypcoB
(http://fcior.edu.ru/);

8. TIlIpoekt I'ocymapcTBEHHOTO MHCTUTYTa pycckoro si3pika umeHu A.C. Ilymkuna "O6-
paszoBanue Ha pycckom' https://pushkininstitute.ru/;

9. CmpaBouHo-uH(popMaoHHbIi nopran "Pycckuii s3pIk" http://gramota.ru/;

10. Cnyx06a TeMaTH4YeCKUX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

11. CnoBapu u sHimknonenuu http://dic.academic.ru/;

12. O6pazoBarenbhblii mopran "Yueda" http://www.ucheba.com/;

13. 3akonompoekt "O6 obpazoBanuu B Poccuiickoit ®@enepauun". Bonpockl U 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i _otvety

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTebHble W HHPOPMALMOHHBIE Pecypchl

KyoI'Y:

1. Cpena MoayJapHOTO AUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. ba3a y4eOHbIX MJIaHOB, YU€OHO-METOINYECKUX KOMIIEKCOB, ITYyOIUKAINi 1 KOH(epeH-
i http://mschool.kubsu.ru/

3. bubaunoreka nHpOpMaAIMOHHBIX pecypcoB Kadeapbl HH(GOPMAIIMOHHBIX 00pa30BaTelb-
HBIX TexHosoruit http://mschool.kubsu.ru;

4. DnexktpoHHbIN apxuB qokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeIbHbIC pecypchl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM M TEX-
HoJoruii B obpazoBanun Ky6I'Y m Hayuno-meromuueckoro xypHana "[LHKOJIBHBIE T"O/J1bI"
http://icdau.kubsu.ru/

6. Meronuyeckue yKasaHus 1Js 00yYAKOIMXCS M0 OCBOCHHU IO M CHUIIMHBI

Ha camocTosiTensHyto paboTy CTYyAEHTOB MO JUCIHHILIMHE «Marepuanbl MOJCKYIIPHOM
3JIEKTPOHHUKNY, coriacHo TpedoBanusM PI'OC BO mno nampasienuto 11.03.04 DnekTpoHuka u
HAHORJIEKTPOHUKA Tpoduis «MHTerpaapHas 3JIEKTPOHUKA, (POTOHMKA M HAHODJICKTPOHHKAY,
oTBOAMTCS 29 YacoB OT o0mier TpyaoeMkocTH AucHuIuinHbl (144 gacoB). CompoBOXACHHE
CaMOCTOSITENIbHON PabOTHI CTYACHTOB MOKET OBITh OPTaHU30BAHO B CIEAYIONNX (opMax:

— COCTaBJICHHEM HHAMBHUAYAJIbHBIX IUIAHOB CAMOCTOSATEIbHOW PAa0OTHI KaKIOTO W3
CTYZICHTOB C YKa3aHHWEM TE€MBbI U BUJIOB 3aHATUH, (HOPM U CPOKOB IPE/ICTABICHUS PE3yIbTaTOB;

— MPOBEIECHWEM KOHCYNbTAUUN (MHIUBUIYaTbHBIX WM TPYNIOBBIX), B TOM YHCIE C
NpPUMEHEHHUEM IUCTAaHLIMOHHOM Cpebl 00yUEeHHUSI.

Kpurtepuii  omenkn  3¢p(HEKTUBHOCTH  CaAMOCTOATEIBHOH  pabOThI  CTYIECHTOB
dopmupyeTcsi B XOA€ MPOMEXKYTOYHOIO KOHTPOJIS TIpoLecca BBIMOJHEHHUS 3aJaHuil U
OCYIIIECTBIISIETCS HA OCHOBE PA3IMYHBIX CIOCOOOB B3aUMOECHCTBHSL.
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B coorBercTBUM € 3TUM TpU TNPOBEACHHM ONEPATUBHOTO KOHTPOJII MOTYT
UCIIOJIb30BaThHCSI KOHTPOJIBHBIE BOIPOCH! K COOTBETCTBYIOIINUM pa3/iesiaM OCHOBHOW AUCIUTUIMHBI
«Marepuainbl HAHOJIEKTPOHUKH.

KonTpons ocymiecTBisieTcss HOCPEACTBOM YCTHOTO OIPOCa CTYJACHTOB 110 OKOHYAHUH
U3YYEHHUS TEM Y4eOHOM TUCIUIUIMHBI U BBITOJHEHHS MUCbMEHHBIX KOHTPOJIbHBIX PaloT.

ConpoBox/IeHHE CaMOCTOSITEIBHON pabOThI CTYACHTOB TaK)KE OPraHU30BAHO B
cienyromux hopmax:

— YCBOEHHE, IOINOJHEHHE W BHUKAaHHE B pazOHpaeMble pa3/ieibl AUCHUIUIMHBI MPU
MOMOIIIH 3HAHHM, MOJTy4aeMBbIX IO CPEICTBAM U3YyUEHHUs PEKOMEHIyeMOH JINTEePaTyphl;

— IyTeM HamucaHus pedepaTuBHBIX pabOT M aHAIU3 pe3ysbTaTa MX OTKPHITOTO
JIOKJIaa;

— KOHCYJbTAIlUM, OPTaHU30BAHHBIC JUISI PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IPH
CaMOCTOSITEIbHOM H3Y4YEHUHM TEX WM UHBIX acleKTOB pa3JielioB ycBauBaeMOW MHQOpMAIMHU B
JTUCLUTUIMHE.

K cpencrBam obecrnedueHrs OCBOCHHS TUCHUILIUHBI «Matepuanbl MOJICKYJISIPHOM
AIIEKTPOHUKUY TAK)KE OTHOCSTCS AJIEKTPOHHBIC BapUAHTHI JOMOJIHUTEIBHBIX YIEOHBIX, HAyYHO-
MOMYJSIPHBIX U HAYYHBIX W3/IaHUHN 1O JAaHHOMW JAUCLUIUIMHE.

3aHATHSA JIEKIMOHHOTO THNA SBISAIOTCS OJHOW W3 OCHOBHBIX (hopM OOy4YeHHS
CTYJIEHTOB IO AMCUMIUTHHE «Marepualibl MOJIEKYISIPHON 3JEKTPOHUKU», BO BpEMSI KOTOPBIX
CTYACHTAaM TPENOCTaBISACTCA BO3MOXXHOCTh  O3HAKOMHUTBbCA C  OCHOBHBIMH  HAy4HO-
TEOPETUUYECKUMH  TOJIOKEHUSAMH, TMpoOJeMamMu  JUCHUIUIMHBI, TOJYyYUTh HE0OX0AuMoe
HalpaBJIeHUE M PEKOMEHIALWU JJS CaMOCTOSTEIbHONH paboThl ¢ ydeOHUKaMH, Y4eOHBIMH
MOoCOOMSIMH, TpPH TMOJATOTOBKE K CEMHHAPCKUM 3aHATUSAM. Jlekuus SBIsSETCs pe3ysbTaToM
KPOIOTIMBON MMOJATOTOBKH TpenojaBareis, M3y4eHHs M OO0OOIIeHHs Hay4HOH Hu y4eOHOM
autepatypbl. CTOdb K€ YCepIHOM JO0KHA OBITh M MOATOTOBKA CTYJCHTa HakaHyHE JIEKLHUH,
IOCPECTBOM HM3YUEHHUS COOTBETCTBYIOLICH y4eOHOW JMTeparypbl, MOBTOPEHHUS paHee
MPONJEHHBIX TEM.

Bo Bpems nekuuu cienyer 3anucaTh AaTy ee IpOBeIeHUs, TEMY, TUIaH JCKIHH,

BOIIPOCHI, KOTOPBIE BHIHOCATCS HAa CAMOCTOSITEIbHOE M3y4Ye€HUE, OTMETUTh HOBHUHKHU y4eOHOU U
HAyYHOH  JIUTEpaTypbl, PpPEKOMEHJOBaHHBIE JeKTopoM. CTyaeHTaM  pPEKOMEHJIyeTcs
KOHCIIEKTUPOBATh €€ OCHOBHBIE MOJIOXKEHHS, HE CTOUT IMbITaThCs JOCIOBHO 3aMUcaTh BCIO
JIEKINIO, TTOCKOJIbKY CKOpPOCTh JIEKIIMM HE pacCyMTaHa Ha JOCIOBHOE BOCIIPOU3BE/ICHHUE
BBICTYIUICHHUSI JIEKTOPA B KOHCIIEKTE, TEM HE MEHEE OHa SIBJISIETCS TIOCTATOYHOM ISl TOTO, YTOOBI
CTYIGHT CMOT HE TOJBKO YCBOHMTH, HO M 3a(hMKCHpOBaTh Ha OyMare CyIIHOCTb 3aTPOHYTBIX
JIEKTOPOM TIpOOJIeM, BBIBOJBI, @ TAaK)KE Yy3JI0BbIE MOMEHTHI, Ha KOTOpBIC oOparmaercs ocodoe
BHUMaHHME B XOJ¢ JeKIuu. Ha jnekuuu cTyIeHTy peKOMEHIyeTcsi MMETh Ha CTOJaX MOMHMO
KOHCIIEKTOB TaKke IporpamMmy Kypca, KoTopas Oyzner crocoOCTBOBaTh — Pa3BUTHIO
MHEMOHHYECKOW MaMATH, BOSHUKHOBEHUIO aCCOIMAIUN MEXy BBICTYIUICHHEM JIEKTOpa U
MPOrpaMMHBIMH Bollpocamu. B ciiydae BO3SHUKHOBEHHS y CTYJEHTa MO X0y JIEKIIMH BOIIPOCOB,
UX CIIEAYeT 3a7aBaTh Cpasy e WIK B KOHILIE JICKI[UH B CIIELUAIBHO OTBEJICHHOE ISl 3TOTO BPEMSI.

JlabopaTopHbie padoThI COCTABIISIIOT BAKHYIO YacTh TPO(PECCHOHATTEHON TOATOTOBKH
CTYACHTOB N0 JUCHUIUIMHE «MaTepraibl MOJIEKYJISIPHON 31€KTPOHUKN». OHU HampaBlIeHbl Ha
9KCIIEPUMEHTANIbHOE MOATBEPKACHUE TEOPETUUECKUX TOJIOKEHUN U (OpMUPOBaHUE YUEOHBIX U
npodeCCHOHATBLHBIX TPAKTUYECKUX YMEHUH.

BrinonHenue cryeHTaMu 1ab0paTOPHBIX PabOT HAMIPABICHO Ha:

- o0oOmeHne, CHUCTEMATH3allMI0, YIUIYOJICHHWE, 3aKpelyieHHe  IMOJYYCHHBIX
TEOPETUYECKUX 3HAHUN TI0 KOHKPETHBIM TeMaM JUCLHUIUINH;

- popMupoBaHre HEOOXOAUMBIX TPO(HECCHOHATLHBIX YMEHU U HABBIKOB;

MeTtoanueckue yKka3zaHus 10 MPOBEJICHUIO J1a00paTOPHBIX paboT pa3pabaThIBAIOTCS HA
CPOK JeicTBUS paboueil mporpaMmbl AUCHUILIUHBI U BKIIIOYAIOT:



- 3arjaBHe, B KOTOPOM YKa3bIBaeTcsi BUJA palboThl (1abopaTopHas), €e MOpPSIKOBBINA
HOMeEp, 00bEM B Yacax U HAMMEHOBAHUE;

- 11eJb paboTHI;

- IPEIMET U Cofiep KaHue paboThl;

- IOPSZIOK (TTOCIEA0BATEILHOCTD) BBITIOJHEHUS PAOOTHI;

- o0mme npaBuiIa K 0popMIICHHIO PadoTHI;

- KOHTPOJIbHBIE BOTIPOCHI U 33/1aHUS;

- CITUCOK JIUTEPATYpPHI (110 HEOOXOJUMOCTH).

CocraB 3amanuii Juisi 1a00OpaTOpHON pabOTHI JAOHKEH OBITh CINIAHUPOBAH C TaKUM
pacueToMm, 4YTOOBI 3a OTBEIAEHHOE BpEMS OHHM MOIJM OBITh KAaYeCTBEHHO BBIOJHEHBI
OOJIBIIMHCTBOM CTYACHTOB.

HeoOxoauMbIMH  CTPYKTYpPHBIMH 3JIEMEHTaMH J1a0OpaTOpPHON paboThl, MOMHUMO
CaMOCTOSITENIbHOM ~ JESTENIbHOCTH  CTYACHTOB,  SBISAIOTCA  MHCTPYKT@X, IPOBOJUMBIIA
npernojiaBaTeyeM, a Tak)Ke OpraHu3alus OOCYXJIECHUS HUTOrOB BBINOJIHEHUS J1a0OpaTOpHOM
paboTHI.

BrinonHenuto 1abopaTopHbIX padoT NPEIIECTBYET MPOBEPKA 3HAHUM CTYIEHTOB — UX
TEOPETUYECKON TOTOBHOCTH K BBIMOJIHEHUIO 3a/1aHUS.

[Mopsimoxk mpoBeneHus 1a0OpaTOpPHBIX pabOT B IIEJIOM COBMAJACT C IOPSIKOM
MPOBEJCHUS MpPaKTUYECKUX 3aHATHH. [ToMHMMO COOCTBEHHO BBIMOJHEHHS! PaOOTHI JUIsl KasKIOM
1abopaTopHOil paboTHI MpeaycMOTpEHa MpOLEeAypa 3allUThl, B XOA€ KOTOPOH MpenogaBaTeib
MPOBOAMT YCTHBIIN UM MUCHbMEHHBIN OMPOC CTYAEHTOB JIJIsl KOHTPOJISl TOHUMAHUS BBIMOJTHEHHBIX
UMH U3MEPEHUH, MPaBWIBHOW HHTEPIPETAlMi TMOJYYCHHBIX PE3yJIbTaTOB U YCBOCHHUS HMH
OCHOBHBIX TEOPETHUUECKHUX U MPAKTUYECKUX 3HAHUN MO TeMe 3aHATHUS.

CaMocTosiTe1bHAsi padoTa COJEPXKUT CICAYIOUIUE BHUIBI y4eOHOW IesITeIbHOCTH
CTYJICHTOB:

— TEOPETUYECKYI0 CaMOIOJrOTOBKY K JIa0OpaTOpHBIM 3aHATHUSM M K 3a4eTy IO
KOHCIIEKTaM M y4eOHOM JuTepaType;

— oopmieHHe OTYETOB MO pe3ysbTaTaM J1abopaTOpHBIX PabOT (O BBHIOIHEHHOM
nabopaTopHON paboTe CTYACHTHl OTYMTHIBAIOTCS MPEMOAABATEII0 Ha CIEAYIOMEM (O4epeTHOM)
71a00paTOPHOM 3aHATHUH);

— MOATOTOBKA pedepara 1mo o HON U3 TeM YIeOHOM TUCIIUTIIINHBI;

— MOJATOTOBKA MPE3EHTAllMU Mo TeMe pedepaTta U BBICTYIUICHUE C JO0KIaJ0M Ha OJTHOM
U3 JICKIIMOHHBIX 3aHSITUH.

CryneHTy HEOOX0IMMO CUCTEMAaTUYECKHU paboTaTh B TEUEHHUE CEMECTpa 10 U3YUEHUIO
TEOPETUUECKOr0 MaTeprasa U MPUOOPETEHUIO HaBBIKOB 3KCIIEPUMEHTAIBHOM pabOTHI.

B ocBoeHMM TUCIMITIIMHBI MHBATUIAMH U JIMLIAMU C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHAyalbHass ydeOHas paboTa (KOHCYJIbTAIlUU) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHUE YUeOHOTro MaTepuania.

[Ipu moaroToBKe AOKIana, KOTOPBIA NPENCTaBISIET COOON HaydyHOE COOOIICHHE,
CTYJEHTBI TBOPUYECKU MPOBOJAT MOUCK JIUTEPATYPHBIX HCTOYHUKOB M X aHAIU3 B COOTBETCTBUU
C BBIOpaHHOI TeMaTHKOH.

Joxknaag — 3To pe3yapTaT CaMOCTOSTEIHHOW pPaOOTHI CTYAEHTA, MPEACTABIISIIONTUN
co0OM KpaTKOE YCTHOE M3JI0KEHUE B TEUEHUHU 5-8 MUHYT Pe3yJIbTaTOB TEOPETHUECKOTO aHAIN3a
WM SKCIEPUMEHTAIBHOIO MCCIIEAOBaHUS B paMKax OIpPEIEICHHOM HaydyHOM Tembl. B xoze
nyOJIMYHOTO JTOKJIaJa CTYJEHT JOJDKEH PACKPBITh CYTh aHAIM3HPYeMOW pabOThl M BbICKa3aTh
cOoOCTBEHHBIE B3TJISAbl HA paccMaTpuBaeMble POOIEMBbI.

[TonroroBka 10k1a10B HEOOXOIUMA B LIEJAX IPHOOPETEHUS CTYJCHTaMU HEOOXOAUMO
nmpohecCuOHaNbHOM MOArOTOBKHU, PAa3BUTHS YMEHHS M HABBIKOB CAaMOCTOATEIHHOTO MOMCKA U
aHaM3a HayYHbIX UCTOYHUKOB. C MOMOIIBIO TOKJIAJa CTYIEHTHI IPU €r0 MPOCIyIIUBAaHUH



rI1y0Ke MOCTUTAIOT CIIOXKHBIE MTPOOJIEMBI Kypca, yuaTcsl JAKOHUYHO MePECKa3bIBaTh COJACPKUMOE
HAYYHBIX UCTOYHHUKOB, 000011aTh BBIBOBI M JIENIATh 3aKIIOUCHHE.

[TonroroBka nokiaaaa crnocoOCTBYeT (OPMUPOBAHUIO YMEHHS IOMCKAa HayYHBIX
UCTOYHUKOB M Pa3BUTHIO YMEHUS aHAIM3UPOBATh HAYYHBIE CTATbU M COOOILICHHS.

KauecTBo oKi1a/1a OIIEHUBAETCSI IO TOMY, HACKOJIBKO €r0 COJEp>KaHUE COOTBETCTBYET
3aJaHHOM TeMme, KaKHe MCIIOJIb30BaHbl IMEPBOMCTOYHHUKH, HACKOJIBKO MOCJIEI0BATEIbHO OH
U3JI0KEH.

PedepaTr — 3TO pe3ynbTaT caMOCTOSTENBHONW pabOTHI CTYIACHTA, MPEICTABIISIOIIAN
co00i1 KpaTKoe M3J0KEHHE B MUCbMEHHOW (pOpMe MOJIyYeHHBIX Pe3yIbTaTOB TEOPETHUYECKOIO
aHajau3a OIPEACIICHHOM HAay4YHOW TEMBI, IZl€ aBTOpP MJOJDKEH DPAacCKphIThb CYTh MCCIELyEeMOU
po0JIeMbl, IPUBECTHU CYLIECTBYIONINE Pa3HbIe HAyYHbIE TOUKU 3pEHUS, BbICKa3aTh COOCTBEHHBIE
B3IJISA/IBI HA pacCMaTpUBAEMbIE IPOOIIEMBI.

[Ipu moaroroBke pedepara, KOTOPBIM MPEACTABISET COOOW HaydHOE COOOIICHHE,
CTYACHT JIOJDKEH U3y4YHTh U 0000UINTh Hay4HYIO JUTeparypy. Ha ocHOBe n3yuyeHHOro Matepuana
CTYIEHT pacKpbIBaeT coJiep)kaHue BBIOpaHHON TeMbl pedepaTa, aKLUEHTHUPYSd BHUMaHUE Ha
aKTyaibHble M TpobieMHble Borpockl. Pedepar nomxeH ObITh 0pOpMIIEH B COOTBETCTBHU C
TpeOOBAHUSIMU, TPEABSIBISIEMBIMHU 7151 OOPMIICHHUS MUCHbMEHHBIX PalbOT.

Hanwucanue pedepata He0OXOIMMO B LIEJSIX MPUOOPETEHUS CTYICHTaMU HEOOXOMMOi
npodecCuoHaNbHOM MOArOTOBKHU, PAa3BUTHS YMEHHS M HABBIKOB CAMOCTOSTEIHLHOTO HAYYHOIO
norcka. C momomipio pedepata CTyACHT TIyOe MOCTUTaeT Hamboyiee CIIOKHBIE MPOOIEMBbI
JUCIUIUIMHBI, YYUTHCS JTAKOHUYHO H3JIaraTb CBOM MBICIH, JOKJIAIbIBaTh PE3yJIbTaThl CBOETO
Tpyza.

[ToaroToBka pedepata cHocoOCTBYET (GOPMHUPOBAHUIO HAYYHOW KYJIBTYpPHl y
BBIMTYCKHHUKA, 3aKPEIUICHUIO Y HEro HAayYHBIX 3HAHWH, PA3BUTHIO YMEHHS CaMOCTOSTEIIBHO
AQHAIM3UPOBATH PA3INYHbIC HAYYHBIE HCTOYHUKH.

Odopmiienue pedepara:

1. Pedepar pomxkeH WMETh CIEAYIONIYIO CTPYKTypy: a) IUiaH; O) BBEJCHHUE; B)
U3JI0KEHHE OCHOBHOTO COJAEp)KaHUS TEMbI, C) 3aKJIIOYEHHE; B) CIHUCOK HCIOJIb30BAHHOM
JUTEPaATYPHI.

2. O6uwmit 066EM — 8-10 c. OCHOBHOTO TEKCTA.

3. Ilepen HamucaHueM JOJDKEH OBITh COCTABJICH TUIAH PadOTHI, KOTOPBIH OOBIYHO
BKJIIIOYaeT 2—3 Bompoca. [lnan He cieqyeT M3NUIIHE IeTalu3upoBaTh, B HEM MEPEUHCISIOTCS
OCHOBHbIE, [IEHTPAJIbHbIE BOIPOCHI TEMBI.

4. B npouecce Hanucanus pabOTHI CTYIEHT UMEET TPaBO 00PATUTHCS 32 KOHCYJIbTALUEH
K [IpernojaBaTelio.

5. B ocHOBHOH YacTu pabOTHl OOJBIIOE BHUMAHHUE CJIEIYET YACIUTH TITyOOKOMY
TEOPETUYECKOMY OCBEHICHHIO OCHOBHBIX BOIPOCOB TE€MbI, MPABUIBHO YBS3aTh TEOPETHUECKUE
MOJIOKEHUS C IPAKTHUKON, KOHKPETHBIM (DaKTHYECKUM U LU(POBBIM MaTEPHATIOM.

6. B pedepare oO0s3aTenbHO OTpa’kaeTcsi MCIOJB30BaHHAs JUTEpaTypa, KOTopas
SBJISIETCS 3aBEPILAIOIIEH YacThi0 PaOOTHI.

7. Ocoboe BHUMaHUE CIEeAYeT YACTUTh 0POPMIICHHIO.

8. IIpu 3amute pedepara BoicTaBisieTcs AudGepeHnpoBaHHas OIlEHKA.

9. Pedepar, HE cOOTBETCTBYIOIUI TPeOOBAHUAM, NMPEIBIBISIEMbIM K JaHHOMY BUIY
paboThI, BO3BpAIIAETCs HA JOPAOOTKY.

Pedeparsl BeImonHAIOT Ha aucTax ¢popmara A4. CTpaHUIBI TEKCTA, PUCYHKH, POPMYIIBI
HyMepytoT. TekcT crnemnyer medarath mpudTom Ne 12 ¢ MHTEpBaIoOM MEXAy CTpokamu B 1,5
uHTepBasa. KauecTBo pedepara olieHUBaeTCs O TOMY, HACKOJIBKO MOJTHO PACKPBITO CO/IEpIKaHUE
TE€Mbl, HCIOJb30BaHbl IEPBOMCTOYHHKH, JIOTUYHOE U TIOCIEN0BAaTEIbHOE U3JIOKEHUE.
OrneHuBaeTcst ¥ MPABUIBHOCTH MOJ00pa OCHOBHOW U JIOTIOJIHUTENBHON JTUTEPATYPHI (CCHUIKHU IO
npaswiaM: GaMUINK U MHULIKAJIbl aBTOPOB, HA3BaHUE KHUTH, MECTO U3JaHUs, U3/1aTEIbCTBO, TOJT



u3gaHus, crpanuna). OOBEKTHBHOCTh OLIEHKM pPAa0OTHI MpErojaBaTesieM 3aKiIiovacTcs B
OMPCACIICHUU €C IMOJIOKUTCIBbHBIX U OTPULATCIBHBIX CTOPOH, IO COBOKYIIHOCTHU KOTOPBIX OH
OKOHYATEIBHO OICHUBACT TpEJACTaBICHHYI0 paboty. [Ipu oTpumarenbHON pereH3un paborta
BO3BpallaeTcss Ha JOpadOTKy C MOCIEAYIONUM IMPEACTABICHUEM Ha MOBTOPHYIO MPOBEPKY C
NPUJIOKCHUEM 3aMEUaHH, CIICITAHHBIX MPETIOaBaTEIIeM.

B ocBoeHnu AUCHUIIJIMHBI HHBAJIMJIAMU U JIMIAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMUA
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHAyaslbHas ydeOHas paboTa (KOHCYJIbTAIlUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE y4eOHOT0 MaTepuraa.

WuauBrayabHbIE KOHCYJIBTAIlMM TIO0 TIPEAMETY SBJSIFOTCS BaXKHBIM  (DaKTOpOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYAJIU3allun O6y‘I€HI/I}I " YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTa
MEXy TMperojaBaTelieM W OOy4aroIluMCs WHBAIWAOM WM JIHIOM C OTPaHHMYCHHBIMH

BO3MOXHOCTSIMHU 3J0POBbA.

7. MaTtepuaibHO-TEXHHYECKOe ofecnevyeHue no TUCHUILINHE (MOIYJII0)

HaumenoBanme criennaiabHbIX 110-
MEIEHUN

OCHAIIIEHHOCTh CIIEHHAIBHBIX IO-
MEIEHUHN

Tlepeuenp MUIIEH3MOHHOTO TIPO-
TPaMMHOTO O0ecCTIeueHHS

VY4eOHbIe ayqUTOPUH AJIS IIPOBEAE-
HUS 3aHATHH JICKIIMOHHOTO THIIA

Mebens: yaebnas medens Texaudae-
CKHE cpelcTBa OOydYeHHs: JKpaH,
MPOEKTOP, KOMITBIOTEP

1. OmepammonHas cucremMa MS
Windows (© Microsoft Corpora-
tion). 2. MuaTerpmpoBanHoe oduc-
Hoe npuoxkenne MS Office (© Mi-
crosoft Corporation). 3. IIporpamm-
Hoe obecrieyeHue JuIsl OpraHu3aum
yIpaBisieMoro M 0e30MacHoro Jo-
ctyna B nTepHer. 4. IIporpammuoe
obecrieucHue aisi Oe30mMacHOW pa-
00THI Ha KOMIbIOTEpE — (aNIIOBBIH
AHTUBHUPYC, TOYTOBBIH AHTUBHPYC,
BeO-aHTHBHPYC U CETEBOU IKpaH.

VYueOHble ayqUTOPHN IS TIPOBEJIC-
HUSI 3aHATHH CEMHUHApCKOTO THIIA,
TPYNIOBBIX W WHIWUBHUIYaIbHBIX
KOHCY/IBTAallUH, TEKYIIET0 KOHTPOJIA
U IPOMEXYTOUHOH aTTECTANH

Mebens: yaebnas medens TexHude-
CKHE cpeicTBa OOydYeHHs: JKpaH,
MPOEKTOP, KOMITBIOTEP

1. OmepamumonHas cucremMa MS
Windows (© Microsoft Corpora-
tion). 2. MuaTerpmpoBanHoe oduc-
Hoe npuoxkenne MS Office (© Mi-
crosoft Corporation). 3. [Iporpamm-
Hoe obecrieyeHue JuIsl OpraHu3alum
yIpaBisieMoro M 0e30MacHoro Jo-
ctyna B nTepHer. 4. IIporpammuoe
obecrieucHue aisi Oe30mMacHOW pa-
00TBI Ha KOMIbIOTEpE — (aNIIOBBIH
AHTUBUPYC, IIOYTOBBIA AHTUBHUPYC,
Be0-aHTUBUPYC U CETEBOM HKpaH.

VYuebnsle aymutopun A2l u A22
HOII ACCH Kyo6I'Y mist nposene-
HUA 1a00PaTOPHBIX 3aHATHH

O06opynoBaHKE: BBITSKHBIC IIKA(BI
XAMHUYECKHE, HIEKTPOTUIUTKH J1a00-
paTopHBIE, JIIEKTPOHHEBIE BECHI, Cy-
IIWTBHBIN TTKad), pacTPOBBIM JJIeK-
TPOHHBI MHKPOCKONI CBEPXBBICO-
koro paspemrennss JEOL JSM7500F,
CHEKTPOMETp DJISKTPOHHOTO TIapa-
MarauTHoro pezonanca JEOL JES-
FA300, ycTaHoBKa MarHeTpOHHOTO
nansuieHust Q150T ES, ycranoBka
JUISL  OC&XJIEHHMS TOHKHX IJICHOK
CCR Copra Cube ISSA, ycranoska
HMOHHOIIJIA3MEHHOTO HAITBUICHUS

CCR Copra Cube ISSA

1. OnepanuonHas cucrema MS
Windows (© Microsoft Corpora-
tion). 2. MuaTerpmpoBanHoe oduc-
Hoe mpunoxxenne MS Office (OMi-
crosoft Corporation). 3. [Iporpamm-
HOe obecrieueHne Il OpraHu3aluu
yIpaBisieMoro M 0e30MacHOro Jo-
ctyna B nTepHer. 4. IIporpammuoe
obecrieucHue A Oe30mMacHOW pa-
00TBI Ha KOMIbIOTEpE — (aNIIOBBIH
AQHTUBHMPYC, MOYTOBBIH AHTUBHPYC,
BE0-aHTUBUPYC U CETEBOM IKpaH.
Microsoft Corporation: Word,
Excel, Power Point u ap).




JIJist caMOCTOSITENIEHON pabOThl 00YYAIOIIUXCS TTPETyCMOTPEHBI TOMEIICHUS, YKOMITIEK-
TOBaHHBIE CIIEITUATM3UPOBAHHON MEOEIbI0, OCHANIICHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHO-
CTBIO TIOJIKITIOUEHHS K ceTu «HTepHeT» 1 oOecniedeHrneM J0CTyIa B AJIEKTPOHHYIO HH(pOpMaIn-

OHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HanmeHnoBanue noMenieHui ajis
CaMOCTOSTEBHON pabOThI 00y4aro-
IIAXCS

OcCHaICHHOCTh TOMEIICHUH IS
CaMOCTOSITEILHOHN paboThI 00yJaro-
HIUXCSI

[epeyeHb TUIICH3MOHHOTO IIPO-
rPaMMHOTO O0OeCTICUeHUS

ITomenieHue ajisi caMOCTOSTEILHOM
paboThl 00yJarOIMXCs (YUTATBHBINA
3an HayuHo#t OnbamoTexu)

Mebenb: yueOHass mebenb Kowm-
[UIEKT CHELUUaTM3UPOBAaHHONW Me-
Oenmu: KOMIbIOTepHBIE cToNBI O60-
py/ZIOBaHUE: KOMIBIOTEpHAs TeX-
HUKA C MOJKII0UYeHUEeM K ceTr «H-
TEPHET» M JOCTYIOM B DIICKTPOH-
Hyl HH()OpMAMOHHO 00pa3oBa-
TENBHYIO Cpely 00pa30BaTeIbHOU
OpraHu3aIuy, BeO-KaMepbl, KOMMY-
HUKalMOHHOE 000pyA0BaHue, ooec-
MeYUBAIOIIEe JOCTYI K CETH UHTEP-
HeT (TIPOBOIHOE COeTMHEHNE 1 Oec-
MPOBO/IHOE COCJMHEHHE 0 TEXHO-
soruu Wi-Fi)

1. OmepamumonHas cucremMa MS
Windows (© Microsoft Corpora-
tion). 2. MHTerpmpoBaHHoe oduc-
Hoe npuitoxkenne MS Office (© Mi-
crosoft Corporation). 3. IIporpamm-
Hoe obecrieyeHue JuIsl OpraHu3alum
yIpaBisieMoro M 0e30MacHoro Jo-
ctyna B nTepHer. 4. IIporpammuoe
obecrnieucHue aisi Oe30MacHOW pa-
00TBI Ha KOMIbIOTEpE — (PalIIOBBIH
AHTUBHUPYC, MOYTOBBIH AHTUBHPYC,
BE0-aHTHBHPYC U CETEBOI IKpaH.

TTomemnieHue s caMOCTOSTEIBLHOM
paboTel obydaromuxcs (aym. 203)

Mebenb: yueOHass mebenp Kowm-
IUIEKT CHELUUaTM3UPOBAaHHONW Me-
Oenmu: KOMIbIOTepHBIE cToNBI O60-
py/ZIOBaHUE: KOMIBIOTEpHAsT TeX-
HHKa C MOJKITIOYeHHeM K ceTH «H-
TEPHET» M JIOCTYIIOM B 3JIEKTPOH-
Hyl0 uH(pOpMannoHHO o00Opa3oBa-
TEJIFHYIO Cpely 00pa3oBaTebHOMN
OpraHHM3alH, BeO-KaMepbl, KOMMY-
HUKalMOHHOE 000pyAOBaHue, ooec-
NeYrBarollee JOCTYI K CETH UHTep-
HeT (IIPOBOJHOE COeAUHEHHE U Oec-
MIPOBOJIHOE COCJMHEHUE MO TEXHO-
sorun Wi-Fi)

1. OmepamumonHas cucremMa MS
Windows (© Microsoft Corpora-
tion). 2. WMHTerpmpoBanHoe oduc-
Hoe npuoxkenne MS Office (© Mi-
crosoft Corporation). 3. IIporpamm-
HOe obecrieueHne Il OpraHu3aluu
yIpaBisieMoro M 0e30MacHoro Jo-
ctyna B nTepHer. 4. IIporpammuoe
obecrieucHue aisi Oe30MacHOW pa-
00THI Ha KOMIbIOTEpE — (QaNIIOBBIH
AQHTUBUPYC, MOYTOBBI AHTUBUPYC,
Be0-aHTUBUPYC U CETEBOI HKPaH.
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