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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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLUMIINHE (MOLYI0), COOTHECEHHbBIX C MaHUpPYyeMbIMM

peaynbtatamm ocBoeHns OMOIM BO

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

Ob6yyatolpmincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):

JlonxeH 3HaTb:

MprHUMMbI opraHn3aumy 6a30BbiX TEXHONOMMYECKMX NPOLLECCOB CO34aHNS KOMMOHEHTOB TBEPAOTENBHOM
3NEKTPOHVKN U MHTErPanbHbIX MUKPOCXEM; COBPEMEHHBIE ONepaLmmn MUKPO3NEKTPOHHOM TEXHONOMM

JonxeH ymeTtb:

paccynTaTh NapameTpbl TEXHONOMMHYECKMX NPOLECCOB ANddy3nn, MOHHOM UMMAAHTALUMMN 1 OKUCNIEHNS ONns
popMmMpoBaHmns anemeHToB VIM ¢ 3afaHHbIMU XapaKTepucTkamm

JHonxeH Bnagetb:

pacyeTamum npoueccos HAHOTEXHONOMMN, U1 KOMNOHEHTOB HAHO- U MI/IKpOCVICTeMHOI7I TEeXHUKN

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

K OCBOEHMIO METOLO0B peain3aunn CoOBPEeMEHHbIX crnocoboB HaHeceHus, yoaneHus n MoangouumpoBaHug Matepunanos
npun co3gaHnn 3NeMeHTHo 6a3bl 3ﬂeKTp0HHOI7I TEeXHUKN

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktoveHa B pasaen "b1.B.09 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHANbHOW
obpasoBatenbHoi nporpammel 28.03.01 "HaHoTexHONOrMM 1 MUKpocUcTEMHasl TexHuka (HaHoTexHonorum u
MUKPOCUCTEMHAS TEXHMKA)" N OTHOCUTCS K BApUaTUBHON YacTw.

OcBavBaeTcs Ha 4 Kypce B 7 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO

paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI cOCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 72 yaca(oB), B TOM yucne nekuuu - 28 yaca(oB), NpakTMyeckne 3aHsTus - 44 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTosiTensHas paboTta - 72 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).

dopmMa MPOMEXYTOYHOr0 KOHTPOMS ANCUMMIMHBI: 3a4€T B 7 CEMECTPE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

‘[nneHok

N Paanenb;on:;#: ANUHG! / CeMecTp ux Tr()g.:.gg:)l(()ocrb CaMo;Ta%’g;anaﬂ
e P | pagorbr |

" fexrsonorim makpocnoram - 7| e 6 0 0

2 nmagroni nomower e |7 | 4 6 0 10

3 rononorun Mnkpocsen 7| e 6 0 10

4 Tema 4. MeTtogbl NONy4eHNS TOHKMX 7 4 5 0 "
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 5. MeTtoapl nonyyeHuns
5.|nonynpoBOAHNKOBbLIX C/TOEB 1 7 4 6 0 10
nepexonos
Tema 6. Tvnoeble MappyTbl
6. N3roTOBNEHMS CTPYKTYP MUKPOCXEM / 4 6 0 10
7.|Tema 7. CHopka MMKPOCXEM 7 4 8 0 12
Toro 28 44 0 72

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. O6WW,aa XxapaKTepMcTUKa TEXHONOMMMU MUKPOCUCTEM

1. KnaccquMKaum M3roToBlIeHNA N OCHOBHbIE 3Tarbl TEXHONOIMN MUKPOCXEM. O6iwume ceeneHns o MUKpocxeMax "
TeXHONOrmn Nx N3roTtoBneHuns.

2. MpurHUMNbI (hOPMUPOBAHNS CTPYKTYP MUKPOCXEM.

3. OCHOBHbIE rpynnbl METOLOB N3rOTOBIEHNS MUKPOCXEM.

4. OcobeHHOCTM NPOM3BOACTBA MUKPOCXEM U KPUTEPWMN MPOrPECCUBHOCTI TEXHONOT M.
Tema 2. U3roToBneHne U o4YMCcTKa NIacTUH N NoANoXeK

1. Knaccudpmkaums MeToioB O4UCTKM MNACTUH U NOANoXek. Buabl 3arpssHeHwin. BinsHue 3arpsasHeHuii Ha
XapakTePUCTNKN MUKPOINEKTPOHHBIX N3OENMIA.

2. MapupyTbl M3roToBMEHUS MNNACTUH U NOONOXEK.

3. WnnapoBanue, cHATME dhacku 1 NONNPOBAHNE NNACTMH.

4. KXnpgkocTHas o4ncTka noBepxXHOCTU NAACTUH.

5. Cyxas o4mcTka v TpasneHue.

Tema 3. Metonbl chopMMpoBaHUS TOMONMOTMU MUKPOCXEM

1. Knaccudpmkaums metonos nutorpacpmm. Obwme nprHUMMbI CTPYKTYPUPOBaHKS Npuw noMowm nutorpadoun. PesucTs.
2. Ontuyeckas nutorpacdoms. MNprMepbl CTPYKTYP, N3rOTOBMEHHBLIX NP MOMOLM ONTUYECKON MNTOrpagouu.
3. OnekTpoHHas nuTorpadus. SNeKTPOoHHbIE pe3ncTbl. [o3bl.

4. PeHTreHoBckas nutorpadus.

5. NoHHo-nyyeBas nutorpadms.

Tema 4. MeToobl NONY4YEHUS1 TOHKUX MIEHOK

1. dn3nyeckme OCHOBbI TEXHONOMMM NONYYEHUS TOHKUX MNEHOK. TepMnyeckoe BakyyMHOE HanbineHme.

2. PacnbineHune noHHoin 60MbapanpoBKON.

3. TepMuyeckoe okcmampoBaHume.

4. Ximuyeckoe ocaxneHme n3 naporasoson gasbl.

5. OnekTponutuyeckoe 1 nnaameHHoe aHOANPOBaHME.

6. OcaxneHne MeTannos 13 aNeKTPONUTOB U PaCTBOPOB.

Tema 5. MeToobl NOyYeHUs1 NONYNPOBOAHUKOBbLIX C/I0EB U Nepexonos

1. Snutakcus KpeMHunesbix cnoes. OCHOBHbIE BUAbI anuTakcui. CBOMNCTBA anuTakCHanbHbIX MNEHOK KPEMHUS Ha
candpupe.

2. OudpdoysmoHHoe neruposaHme. JJOCTOMHCTBA U HEAOCTaTKN.

3. NoHHoe neruposaHue. MNpenmyluecTsa NCNoNb30BaHUS MOHHOMO NIErMPOBaHUSI.

4. lecbeKTbl M KOHTPONb NErMpPoBaHHbIX Cnoes. Knaccmdukaums netekTos.

Tema 6. Tunosble MapLUPYTbl U3roTOBIEHUS CTPYKTYP MUKPOCXEM

1. N3rotoBneHne BUNONSpHbIX CTPYKTYP.

2. NarotosneHne MOI-cTpykTyp.

3. TexHonorns rubpuaHbIX UHTErpanbHbIX MUKPOCXEM.

4. MeTannusaums n 3awmta KpeMHUEBbIX CTPYKTYP.

5. Tunoeble MapLpyTbl TEXHONOMMM TOHKOMNEHOYHbIX CTPYKTYP. TOHKOMNNEHOYHbIE MHTErPanbHble MAKPOCXEMbI.
6. TnoBOW MapwpyT TEXHONOTMM TONCTOMNEHOYHbIX CTPYKTYP.

Tema 7. C60pka MUKpOCXEM

1. PazgeneHve nnactuH 1 nognoxex.
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2. MeTonbl cHopku.

3. MoHTax kpuctannos v nnar.

4. MNoacoenMHeHNe 3aNeKTPOAHbIX BbIBOLOB.

5. FepmeTn3aums Mukpocxem B koprycol. KopnycHas n 6eckopnycHas repmetusaums. KoOHTposb repMeTuyHOCTH.
6. PacyeT napaMeTpoB HAAEXHOCTU MHTErpanbHbIX MUKPOCXEM. [MPUYMHBI 0TKA30B 1M NOKa3aTenu HalexHoCTU.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU PEcypcamu, BKoYas:

MopsiLoK opraHn3aumu 1 ocylEeCTBEHMS 06pa30BaTENbHON AeSTENbHOCTM MO 06pasoBaTeNbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KaszaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

MuKpoanekTpoHrKa B COBPEMEHHOM Mupe - hitp://scsiexplorer.com.ua/index.php/novie-razrabotki/mikroelektronika.html
TexHonormsa nsrotoeneHus Mukpocxem - http://elanina.narod.ru/lanina/ind/student/tehnology/index.htm
OneKkTpoTeEXHMKA, OCHOBbI 9NEeKTPOHUKY - http://xn----etb8afbn2f.xn--p1ai/electrical-engineering/

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOH[ OLIEHOYHbBIX CPEACTB M0 AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS cneayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peaybTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B [punoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3y4eHne OCHOBHOWM U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcHUTeT". Mprn MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO OUCLMMNNHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

MuKpoanekTpoHrKa B COBPeMeHHOM Mupe - hitp://scsiexplorer.com.ua/index.php/novie-razrabotki/mikroelektronika.html
TexHonorua n3rotoBneHns Mmkpocxem - http://elanina.narod.ru/lanina/ind/student/tehnology/index.htm
OneKkTpoTeEXHMKA, OCHOBbI 9NeKTPOHUKY - http://xn----etb8afbn2f.xn--p1ai/electrical-engineering/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHaLmum

nekumu KoHcrekT nekummn LonxeH cogepxatb pedhepaTvBHYO 3anncb OCHOBHbBIX BOMPOCOB NEKLUN,
NPeLNOXEHHbIX NPENoAaBaTeneM CXem (Mpy UX AEMOHCTPALLUM), OCHOBHbIX MCTOYHWKOB U
nmTepaTtypbl N0 TeEMaMm, BbIBOAbI MO KaX4oMy Bornpocy. KOHCnekT fomkeH 6biTb BbIMOMHEH B
oToenbHoun TeTpaan no npeaMety. OH onXeH BbiTb akKypaTHbLIM, XOPOLWO YATAEMbIM, HE COAEPXATb
HE OTHOCSILLYIOCS K TEME UHCPOPMaLMIO U PUCYHKW. KOHCMEKTLI Hay4YHO nTepaTypbl npu
CaMOCTOSATENBHON NOLrOTOBKE K 3aHATUSIM AOMXHbI BblTh BBINOMHEHBI TAKXE akKypaTHO, cofepXaTtb
OTBETbI HA KaX bl NOCTABNEHHDBIA B TEME BONPOC, UMETH CCbISIKY HA MCTOYHUK UHCDOPMaLK C
06s13aTeNbHbIM YKa3aHWeM aBTopa, Ha3BaHUs 1 rofa 3aaHnus UCronb3yeMon HayqHOW nuTepaTypsbl.
KoHcrnekT MoXeT 6biTb OMOPHbIM (COAEPXATb UL OCHOBHbIE KNOYEBBLIE NO3ULIMK), HO MPY 3TOM
MO3BONSIOWMM 0ATb MOMHbIA OTBET MO BOMPOCY, MOXET BbiTb NoApobHbIM. O6beM KOHCMEKTa
onpenensieTcs caMmMMm CTyLEHTOM.

npakTnyeckme | Ha npakTuyecknx 3aHATUSX CTYLEHT MOXET:

3aHsTNA - oienatb 3anncy no Xomy YTeHWs B BULE NPOCTOro UiV pa3BepHyTOro nnaHa (coaaasatb nepeyeHb
OCHOBHbIX BOMPOCOB, PACCMOTPEHHbIX B UICTOYHMKE);
- COCTaBNATb TE3UChl (LUTUPOBaHUE Hanbonee BaXHbIX MECT CTaTby UM MOHOTPadouu, KOPOTKoe
N3N0XEHNE OCHOBHbIX MbIC/El aBTopa);
- FOTOBUTb aHHOTaUUK (kpaTkoe obobLieHne OCHOBHbIX BOMPOCOB paboThl);
- co3[aBaTb KOHCMEKThbl (pa3BepHyTble Te3NChI).

camocTtosi- | PaboTa ¢ y4ebHO 1 Hay4HOW NMTepaTypoli SIBNSIeTCA raBHOM oopMOii caMoCToATeNbHOM paboTbl 1
TenbHas HeobxoaouMa npwv NoaroToBKe K NPOMEXYTOYHbIM TecTaM 1 ak3ameHy. OHa BktoYaeT npopaboTky
pabota NEeKUNOHHOro Matepuana - nsy4eHme pekoMeHa0BaHHbIX MICTOYHMKOB 1 nuTepartypbl No Tematuke

nekumnn.

Llenbto camocTosiTenbHOM paboTbl CTYAEHTOB SIBASIETCS:

- HAay4UTb CTyLEHTa OCMbICIIEHHO M CaMOCTOoATENbHO paboTaTh ¢ y4eBHbIM MaTeEPUANioM 1 C Hay4HOM

nHpopmaumen;

- 3aKpenneHne, pacwmpeHne n yriybneHne sHaHuin, yMEHWA 1 HaBbIKOB, MOJTY4EHHbIX CTYAeHTaMn Ha

ayONTOPHbIX 3aHATUAX NOA PYKOBOACTBOM npenogasaTenei;

- N3y4eHue CTydeHTaMu OOMNONHUTENbHbLIX MATEPUANOB MO U3yYaeMbiM OUCUUNAUHAM N YMEHne

BblbMpaTh HeOBXOAUMBI MaTepuan N3 Pasnn4HbIX MCTOYHUKOB.

3ayet MonrotoBka obyyatowerocs k 3a4eTy BkoyaeT B cebs Tpu aTana:

-camocTosTenbHas paboTa B TedeHne npotecca 0byyeHus;

- HenocpeacTBeHHas NoAroToBka B OHW, MpenWecTByolMe 3a4eTy No Temam Kypca,
-NOAroTOBKa K OTBETY HA BOMPOCHI, CoaepXalumecs B bunetax/rectax (Mpu NMCbMeHHO chopme
npoBefeHns ouddepeHUMpoBaHHOro 3a4eTa).

Jlutepatypa ana noAroToBkM K 3a4eTy pekoMeHayeTcs npenonasarenem.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGoOpMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALaAMU U 3aLNTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 28.03.01
"HaHOTEXHONOrMmM 1 MMKPOCUCTEMHAS TEXHMKA" 1 NPOCOMAI0 NOArOTOBKM "HaHOTEXHONOrMN 1 MUKPOCUCTEMHAS TEXHMKA".
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.09 lNpouecchi nnaHapHoOHi TexHonorum

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodhunb NOAroToBKW: HAaHOTEXHONOrMK N MUKPOCUCTEMHAA TEXHUKA
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018

OcHoBHas nuTeparypa:
1. Konenos, /1.A. TexHONOrMs 1 KOHCTPYKLIMS MUKPOCXEM, MUKPOMPOLLECCOPOB 1 MUKPOCHOPOK [SNeKTPOHHbIN pecypc] :
yyebHoe nocobve / J1.A. KonepoB. ? OnekTpoH. naH. ? CaHkT-lMNeTtepbypr : laHb, 2009. ? 400 c. ? Pexum foctyna:
https://e.lanbook.com/book/192.
2. Ecoumos, N.E. OcHoBbI MUKPOSNEKTPOHUKIM [ONEKTPOHHLIA pecypc] : yuebHuk / N.E. Ecdpmmos, N.A. Kosbipb. ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : laHb, 2008. ? 384 c. ? Pexum goctyna: https://e.lanbook.com/book/709.

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

JononHutenoHasa nuteparypa:
1. Mukpocxembl AL nLIATT [9nekTpoHHbIN pecypc] : cnpaBoyYHMK. ? AnekTpoH. aaH. ? Mockea : IMK [pecc, 2010. ?
432 c. ? Pexunm poctyna: https://e.lanbook.com/book/60969.

3. BasoBble TEXHONOrMM MUKPO- Y HAHOSNEKTPOHUKM [DNeKTPOHHbIA pecypc] / BopoTbiHues B. M., Ckynos B. 1. - M. :
MpocnekT, 2017. - 520 c. - Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785392252978.html
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Mporpamma ancumnnuHbl "MNpouecchl nnaHapHoi TexHonornn"; 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHMKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.09 lNpouecchi nnaHapHoOHi TexHonorum

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodhunb NOAroToBKW: HAHOTEXHONOrMK N MUKPOCUCTEMHAA TEXHUKA
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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