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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

Mporpammy aucuunnuHel paspabdoTan(a)(vn) 3asenyowmii kadenpoit, 4.H. (noueHT) BopoHuHa E.B. (Kadenpa cpusmnkn
TBepooro tena, OtneneHue comsmkn), Elena.Voronina@kpfu.ru ; accucteHt, 6.c. VisaHosa A.T. (Kadbenpa cpuamnkn
TBepaoro tena, Otoenenune domanku), 19ivanova91@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

Ob6yyatolpmincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

NPUHLUMMNbBI OpraHn3aummn 6a3oBbiX TEXHONOTMYECKMNX NPOLECCOB CO3AaHNS KOMMOHEHTOB TBEPLOTENBHON
SNEKTPOHVKN U MHTErPanbHbIX MUKPOCXEM; COBPEMEHHBIE ONepaLmmn MUKPO3NEKTPOHHOM TEXHONOMM

JonxeH ymeTtb:

paccyMTaTh NapameTpbl TEXHONOMMHYECKMX NPOLECCOoB Anddy3nn, MOHHOM UMMIAHTALUMMN 1 OKUCNIEHNS ONs
popMmMpoBaHns anemeHToB VIM ¢ 3afaHHbIMU XapaKTepucTKamm

JlonxeH BnaneTb:
pacyeTaMu NpoLEeCcCoB HAHOTEXHOMOM WA, 1 KOMMOHEHTOB HAHO- Y MUKPOCUCTEMHOW TEXHUKI

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

K OCBOEHUIO METOAOB peanv3aunm COBPEMEHHbIX CMOCOBOB HAHECEHUS, YaaNeHNs U MOAUOULMPOBAHNS MaTEPANoB
npv co30aHNM 3EMEHTHOI 6a3bl ANEKTPOHHOW TEXHUKM

2. Mecto aucumnnuHbl (Mopyns) B CTpyktype OIMOIM BO

[aHHas oncumnnuHa (Moaynb) BkAtoveHa B pasgen "61.0.23 OucumnnnHel (Mooynn)" 0CHOBHOM NpodbeccrnoHansHom
obpasoBatenbHoli nporpammel 28.03.01 "HaHoTexHonorum n MmukpocucteMHast texHuka (CUHTe3 1 gmarHoctuka
HaHoMaTepuanoB, KOMAOHEHTbI MUKPO- U HAHO3NEKTPOHHOM TEXHWKM)" U OTHOCUTCS K 06513aTeNbHbIM ONCUMNIMHAM.

OcBauBaeTcs Ha 4 Kypce B 7 CEMECTpe.

3. 06beM gucuMnnHbl (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI cocTaBnseT 5 3aueTHbix(ble) eanHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4ucne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 44 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas paboTta - 72 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 7 CEMECTpE.
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHbl / MX TpyAOEeMKOCTb CamocrosiTenbHasi
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Obwas xapaktepucTuka
1. TEXHONOrMN MUKPOCUCTEM / 4 6 0 10
Tema 2. N1aroToBneHne n o4ncTka
2. NNacTyH 1 NOANOXEK / 4 6 0 10
Tema 3. MeTonbl hopMnpoBaHus
8. TOMNONOrM MUKPOCXEM / 4 6 0 10
Tema 4. MeToabl NONYYEHUS TOHKNX
4. ANEHOK 7 4 6 0 10
Tema 5. MeTonbl nony4yeHuns
5.|nonynpoBoAHNKOBbIX CIIOEB U 7 4 6 0 10
nepexonos
6 Tema 6. Tvnosble MapLpyTbl ve 4 6 0 10
"|n3roToBNEHUS CTPYKTYP MUKPOCXEM
7.|Tema 7. Cbopka MUKPOCXEM 7 4 8 0 12
Ntoro 28 44 0 72

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
Tema 1. O6L,as xapakTepucTUKa TEXHONOrMU MMKPOCUCTEM

1. K)'IaCCI/I(*)VIKaLI,I/Iﬂ M3roToB/iIeHNA N OCHOBHbIE 3Tarbl TEXHONOIMN MUKPOCXEM. O6wwe ceeneHns o MUKpoOCxeMax n
TEeXHONOrnnm NxX N3roToBneHns.

2. MpuHUMNbI HOPMUPOBAHUS CTRYKTYP MUKPOCXEM.

3. OCHOBHbIE rpynMbl METOAOB U3rOTOBNEHNS MUKPOCXEM.

4. OcobeHHOCTU NPON3BOACTBA MUKPOCXEM W KPUTEPUM MPOrPECCUBHOCTM TEXHOMOTUN.
Tema 2. U3roToBneHne U oYMCTKa NNacTUH U NOANI0XEK

1. Knaccmcpleau,Mﬂ MEeTOO0B O4YUCTKWN NNAcTUH 1 nognoxek. Buabl 3arp;|3HeH|/||7|. BnusHue 3arp9|3HeH|/||7| Ha
XapakTepuUcTnkmn MNKPO3INEKTPOHHDIX n3genvia.

2. MapuwpyTbl U3roToBAEHWS NNACTUH 1N NOLNOXEK.

3. WnngpoBaHue, cHATME Ghacku 1 NONNPOBAHNE NNACTMH.

4. XXngkocTHas o4nCTKa NOBEPXHOCTY NAACTUH.

5. Cyxas oumcTka v TpaBneHue.

Tema 3. Metoabl chopMupoBaHUS TOMONOIrMN MUKPOCXEM

1. Knaccudpmkaums metonos nutorpadpum. Obwme nprHLUMMbLI CTPYKTYPUPOBaHWSA NpW NoMowWwm nutorpadoun. PesuncTsl.
2. Ontuyeckasa nutorpacdoms. MNprmMepbl CTPYKTYP, N3rOTOBMAEHHbIX NPY MOMOLWM ONTUYECKOR INTorpagouu.
3. OnekTpoHHasa nuTorpadms. SNeKTPOHHbIE pe3uncTbl. J1o3bl.

4. PenTtreHoBckas nutorpadpus.

5. NoHHo-nyyeBas nutorpadms.

Tema 4. MeToabl NoNy4eHUs1 TOHKUX MAEHOK

1. dn3nyeckme OCHOBbI TEXHONOMMM NONYHEHUS TOHKUX MAEHOK. TepMnyeckoe BakyyMHOE HanblneHue.

2. PacnbineHve noHHoi 6oMbapanpoBKOIA.

3. TepMnyeckoe okcmampoBaHue.

4. XuMnyeckoe ocaxaeHune n3 naporasoson goasbi.

5. OnekTponutnyeckoe 1 nnasMeHHoe aHoAnpoBaHue.

6. OcaxneHune MeTannoB 13 3NeKTPONNTOB U PaCTBOPOB.

Tema 5. MeToabl Nony4YyeHUsi NONYNPOBOAHUKOBLIX C/I0OEB U Nepexonos

1. Snutakcus KpeMHnesbix cnoes. OCHOBHbIE BUAbI anuTakcun. CBONCTBA anMTakCUanbHbIX MNEHOK KPEMHUS Ha
candovpe.

2. AndpdpysmoHHoe neruposaHue. JJOCTOMHCTBA U HEQOCTaTKW.

3. NoHHoe neruposaHue. MNMpenmyiecTea NCNoNb30BaHUS MOHHOMO NIErMPOBaHUS.
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

4. NledpekTbl U KOHTPOIb NErMpoBaHHbIX cnoes. Knaccugukaums oedekTos.

Tema 6. TunoBble MapLUPYTbl N3roTOBIEHUS CTPYKTYP MUKPOCXEM

1. N3rotoBneHne BUNONSpHbIX CTPYKTYP.

2. N3rotosneHne MOI-cTpykTyp.

3. TexHonorns rubpuaHbIX UHTErPanbHbLIX MUKPOCXEM.

4. Metannnsaums n 3awwmTa KPEMHUEBLIX CTPYKTYP.

5. TvnoBble MapLpyTbl TEXHONOMMW TOHKOMIEHOYHBIX CTPYKTYP. TOHKOMNEHOYHbIE UHTErpanbHbIE MAKPOCXEMBI.
6. TVNOBOW MapPLWPYT TEXHONOrMM TONCTOMNEHOYHBIX CTPYKTYP.

Tema 7. C60pka MUKpPOCXEM

. PaspeneHue nnactuH n noonoxex.

. MeTonbl cbopku.

. MoHTax kpuctannos n nnar.

. MoacoennHeHe anekTpoaHbIX BbIBOLOB.

. FepmeTn3aumsa mukpocxem B koprychl. KopnycHas n 6eckoprycHas repmetnsauns. KOHTponb repMeTUHHOCTY.
. PacyeT napamMeTpoB HaoeXHOCTU MHTErpanbHbIX MUKPOCXEM. MPUYMHBI 0TKA30B M NoKasaTen HaaeXHOoCTU.

o O W=

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO CaMOCTosITeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHUsi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aoIWMXCs PernaMeHTUpyeTCs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTefbHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboTbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHPEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHbIe akThl KasaHckoro ([prBonXckoro) coenepanbHoro yHnsepcuTeTa

MuKpoanekTpoHrKa B COBPeEMeHHOM Mupe - http://scsiexplorer.com.ua/index.php/novie-razrabotki/mikroelektronika.html
TexHonorusa narotoBneHns Mmkpocxem - http://elanina.narod.ru/lanina/ind/student/tehnology/index.htm
OneKTpoTEXHUKa, OCHOBbI aNEKTPOHMKU - http://xn----etb8afbn2f.xn--p1ai/electrical-engineering/

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOOYNI0)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPECTB BK/HOYaET OLEHOYHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEICTBa NPOMEXYTO4YHOM aTTecTaLUnm.

B dpoHIe oueHOYHbIX CPeaCcTB COAePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 06y4eHus Mo JUCLUMIMHE (MOLYNiO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- cogepxaHune OoUueHO4YHbIX CpencTB, BKIKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyemMbIM pedynbtaTtaMm, 3anaHnsa pasindHblX TUMOB.

®oHA OLEHOYHbBIX CPEeACTB MO AMCUMNINHE HaxoauTcs B [TpynnoxeHun 1 K nporpamMme OUCUMNAUHBI (MOOYNIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-lH0|7| OnbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

MuKpoanekTpoHrKa B COBPEMEHHOM Mupe - http://scsiexplorer.com.ua/index.php/novie-razrabotki/mikroelektronika.html
TexHonorua n3rotoBneHns Mmkpocxem - http://elanina.narod.ru/lanina/ind/student/tehnology/index.htm
OneKTpoTEXHUKa, OCHOBbI ANEKTPOHMKU - http://xn----etb8afbn2f.xn--p1ai/electrical-engineering/

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumu KoHcnekT nekummn DonxeH cogepXxatb pedhepaTvBHYO 3anncb OCHOBHbBIX BOMPOCOB NEKLUN,
NPeLNOXEHHBIX NPENoAaBaTENEM CXEM (MPY UX AEMOHCTPALLUN), OCHOBHbIX MCTOYHVKOB U
nMTepaTypbl N0 TEMaM, BbIBOAbI MO KaxX4oMy Bornpocy. KOHCnekT fomkeH 6biTb BbIMOMHEH B
oToenbHou TeTpaan no npeaMeTy. OH 0onXeH BbiTb akKypaTHbLIM, XOPOLWO YATAEMbIM, HE COAEPXATb
HE OTHOCSILLYIOCS K TEME UHCPOPMaLMIO U PUCYHKM. KOHCMEKTBI HAy4YHO nTepaTypbl Npu
CaMOCTOSATENBHON MNOLrOTOBKE K 3aHATUSM AOMXHbI BbITh BBINOMHEHBI TAKXE akKypaTHO, cofepXaTb
OTBETbI HA KaX bl MOCTABNEHHDBIA B TEME BOMPOC, UMETH CCbISIKY HA MCTOYHUK UHCDOPMALK C
06s13aTeNbHbIM YKa3aHWeM aBTopa, Ha3BaHUs 1 rofa U3aaHnus UCNoNb3yeMO Hay4HOW NUTepaTypbl.
KoHcnekT MoXeT BbiTb OMOPHbIM (COAEPXATb NULIb OCHOBHbIE KNMOYEBBLIE NO3ULIMK), HO MPY 3TOM
MO3BONSIOWMM 0ATh MOMHbIA OTBET MO BOMPOCY, MOXET HbiTb NoapobHbIM. O6beEM KOHCMEKTa
ONpenensieTcs caMmMm CTyLEHTOM.

npakTnyeckme | Ha npakTuyecknx 3aHATUSX CTYLEHT MOXET:

3aHsTUA - nienatb 3anncy rno XoLy YTeHWs B BLe NPOCTOro Uiv pa3BepHyTOro nnaHa (coaaasath nepeyeHb
OCHOBHbIX BOMPOCOB, PACCMOTPEHHbIX B UICTOYHMKE);
- COCTaBNATb Te3UChl (LUTUPOBaHUE Hanbonee BaXHbIX MECT CTaTby UM MOHOTPadouu, KOPOTKoe
N3N10XEHNE OCHOBHbIX MbIC/el aBTopa);
- FOTOBUTb aHHOTaUuK (kpaTkoe obobLieHne OCHOBHbIX BOMPOCOB paboThl);
- co3[aBaTb KOHCMEKThbl (pa3BepHyTble Te3NCh).

camocTosi- | Pabota ¢ y4ebHO 1 Hay4HOW NMTepaTypoli SIBNSIeTCS raBHOM oOpMOIi caMoCToATeNbHOM paboTbl 1
TenbHas HeobxoouMa npwv NoaroToBKe K MPOMEXYTOYHbIM TecTaM 1 ak3ameHy. OHa BktoYaeT npopaboTky
pabota NeKUMOHHOro MaTtepuana - n3yyeHme pekoOMeHa0BaHHbIX UCTOYHUKOB U NNTepaTypbl N0 TEMaTUKE

nexkumi.

Llenbto camocTosiTeNbHOM paboTbl CTYAEHTOB SIBASIETCS:

- Hay4UTb CTyLEHTa OCMbICIIEHHO M CaMOCTOATENbHO paboTaTh C y4eOHbIM MaTepPUanoM 1 ¢ Hay4How

NHdpopmaunen;

- 3aKpen/eHne, pacwmnpeHne 1 yriybneHune aHaHuin, yMEHWA 1 HaBbIKOB, MOJTY4EHHbIX CTyAeHTaMn Ha

ayOuTOPHbIX 3aHATUSAX MO PYKOBOACTBOM Mpernonasartenein;

- N3y4YeHne cTygeHTamm LOMONHUTESNbHbIX MATepuasnos No U3y4aembiM OUCLUNINHAM N YMEHNE

BblbMpaTh HeOBX0AUMBI MaTepuan 13 Pasnn4HbIX MCTOYHUKOB.

3K3aMmeH Mpw coadve ak3ameHa OOMyCcKaeTCs Hanmuue y CTyaeHTa BCroMoraTenbHOro pykonMcHoOro matepuana
06bEMoM He Bonee ofHoro nucta A4 (HanucaHHOro coBCTBEHHOPYYHO, UCMONIb30BAHUE HYXKUX
BCroMoratefibHbIX MatepuanoB He fonyckaetcs). CTyAeHT MOXET 3anucatb Ha 3TO0T MCT Ntobyto
MHCPOpPMaLMIO MO TeMaTKKe Kypca, KOTOPY OH nocuuTaeT HeobxoanMOiA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

A

] E
CtpaHuua 6 13 9. Bl YHH
Al | CE AL



Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 28.03.01

"HaHoTexHOonorum n MMKpocucTeMHasl TexHnka" n npodomnto noarotoeky "CuHTE3 1 AMarHoOCTUKa HaHoMaTepuanos,
KOMMOHEHTbI MUKPO- U HAHO3/TEKTPOHHOW TEXHUKIN".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.23 Npouecchki nnaHapHoOW TeXHONorum

MNepeyeHb nuTepaTtypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIINHBI (MOOyNs)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpmnb noarotoskn: CUHTE3 U AMArHOCTUKE HAHOMATEePWUanoB, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2019

OcHoBHas nuTeparypa:

1. Konenos, /1.A. TexHONOrMs 1 KOHCTPYKLIMS MUKPOCXEM, MUKPOMPOLLECCOPOB 1 MUKPOCHOPOK [SNeKTPOHHbIN pecypc] :
yuebHoe nocobve / J1.A. KonepoB. ? 9nekTpoH. gaH. ? CaHkt-lNeTtepbypr : JlaHb, 2009. ? 400 c. - Pexum gocTyna:
https://e.lanbook.com/book/192

2. CMupHoB, HO.A. OCHOBbI MUKPO3NEKTPOHUKM U MUKPOMPOLIECCOPHON TEXHUKM [DNEKTPOHHbIN pecypc] : y4ebHoe
nocobue / FO.A. CmupHos, C.B. Cokonos, E.B. TutoB. ? 9nekTpoH. aaH. ? CaHkT-MNetepbypr : lanb, 2013. ? 496 c. -
Pexum poctyna: https://e.lanbook.com/book/12948

3. MNonos, B.[. ®uanyeckne 0CHOBbLI NPOEKTUPOBAHMS KPEMHUEBBIX LNIPPOBbIX MHTErPabHbIX MUKPOCXEM B
MOHONIUTHOM U TMOPVAHOM UCTMONHEHUN [DNEKTPOHHbIN pecypc] : ydebHoe nocobue / B.[. Monos., ".®. Benosa. ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : Jlanb, 2013. ? 208 c. - Pexxum goctyna: hitps://e.lanbook.com/book/5850

JononHutenoHas nuteparypa:
1. Mukpocxembl AL nLIATT [9nekTpOoHHbIN pecypc] : CNpaBoYHMK. - DnekTpoH. aaH. - Mockea: MK lMpecc, 2010. - 432
c. - Pexxum poctyna: https://e.lanbook.com/book/60969
3. ba3oBble TEXHONOMM MUKPO- U HAHOSNEKTPOHUKI: y4ebHOE nocobure [SnekTpoHHbIN pecypc] / BopoTbiHues B. M.,

Ckynos B. 1. - M.: MNpocnekT, 2017. - 520 c. - Pexwum gocTtyna:
http://www.studentlibrary.ru/book/ISBN9785392252978.html

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.23 Npouecchki nnaHapHoOW TeXHONorum

I'Iepeqel-lb MH(POPMaLMOHHbIX TEXHONMOINMK, UCMONMb3YyeMbIX OJ11 OCBOEHUSI AUCLUMIUHDI (Mop,ynﬂ), BKNovasi
nepedyeHb NporpaMmMmHOro obecneyeHus n MHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpomnb noarotoskn: CUHTE3 U AMArHOCTUKAE HAHOMATEePWUanoB, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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