degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: doTtoHHBIC HUHTCTPaJIbHBIC CXCMbI
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: K.K. CBunzunckuii, kanj. Gus.-Mar. HayK, CTapIIAi HAyYHBIA COTPYIHHK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MEKpO- U HaHO3JeKTpoHukH 29.05.2020



AHHOTANMA

Kypc "®oToHHBIE MHTETpaibHbIE CXeMBbl" MPEeLyCcMaTpUBaET paclIupeHne MpodecCHOHAIBHOIO KPyrosopa u
MOJTy4eHHsI HaBBIKOB aHAJIM3a COCTOSHUS HAyYHO-TEXHUYECKUX MTPoOIIeM, ONpeeomuX Iporpece pa3BUTHs
METOJIOB TPOEKTUPOBAHUSA M TEXHOJOTHMHU 3JIEKTPOHHBIX CPEICTB, M3YUEHHE IOCIEIHUX IOCTI)KEHHH U
000CHOBaHME ONTHMAJIBHBIX PELICHUI KOHCTPYHUPOBAHUS B 00JIACTH IJIAHAPHOM TEXHOJIOTHH.

3agaun JUCIUATIINHEL:

— npuoOpeTeHue CTyACHTaMM HEOOXOIMMBIX 3HAaHUM B 007aCTM KOHCTPYKUMHM M TEXHOJIOTHH
MHKPODJIEKTPOHUKH;

— OCBOCHHUE (PH3HKO-XUMHUYECKUX OCHOB THUIOBBIX M CIICIIHATIBHBIX TEXHOJOTHYECKHUX OIEpaIiii U POLIECCOB
U UX TBOPUYECKOE HCIIOJIb30BAHUE B Pa3pabOTKaxX COBPEMEHHBIX MUKPOCXEM;

— (opmupoBaHHEe Yy CTyAEHTOB CHUCTEMHOIO TIIOAXOa K BBIOOpDY OOOCHOBAaHHMS — ONTHUMAJIBHBIX
KOHCTPYKTHBHO-TEXHOJIOTMYECKUX PEIICHU;

— W3y4YeHHE AUCUUIUIMHBI 3HAKOMHUT CTYIEHTOB C KOHCTPYKTOPCKO-TEXHOJIOTMYECKHMMH OCOOEHHOCTIMHU
MIPOM3BOICTBA JIEMEHTHOM 0a3bl COBPEMEHHBIX IEKTPOHHBIX CHCTEM.

[To pesynbTaram 0CBOEHUS AUCUUIIINHBI CTYICHT JOJKEH:

3HaTh:
[J CcoBpeMEHHbIEC Hay4HbIC IPOOIEMBI B 001aCTH KOHCTPYHUPOBAHUS M TEXHOJIOTHH JIEKTPOHHBIX CPEJICTB;

[l OCHOBHBIE MOHATH, TEPMHUHBI, OIPEIEIEHHS, KIacCU(UKALNHU 10 Pa3IMYHBIM IIpU3HaKaM, 0003HauYeHHS,
00JIaCTH MIPUMEHEHUsI, XapaKTEePUCTUKH [IAaHAPHON TEXHOJIOTHY;

[ KOHCTPYKIIMU, MATCPUAJIbI, XapaKTCPUCTUKHU COBPECMCHHBIX MUKPOCXEM;
[] TEeHIECHUWHU U MEPCICKTUBLI PA3BUTHUSL rmaHapHoﬁ TCXHOJIOTHH,
[]  OCHOBHBIE BUIbI TEXHOJIOTUYECKON AOKYMCHTAIUU IIpHU pa3pa60TKe TCXHOJIOTHYICCKUX ITPOLCCCOB.

VYMeTs:
[ aHanu3upoBaTh MPOOJIEMBI B CBOCH O0JIACTH JESITEIHLHOCTH;
(] TpaBWIBHO BHIOpATh METOJIBI U CPEJICTBA PeaNTU3alUN IISKTPOHHBIX CPEJICTB;

[]  caMOCTOSITEIBHO CIEANUTH 33 JOCTHKCHUSIMH B 00JaCTH KOHCTPYHUPOBAHUS U TEXHOJOTMH M3TOTOBIICHHS
COBPEMEHHBIX MUKPOCXEM, a Takxke 3(p(HeKTHBHOCTH IPONU3BOJACTBA M KAUeCTBA MPOAYKIIMH;

[l mOoJB30BaTHCSI HOPMATUBHO-TEXHUYECKON JTOKYMEHTAIHMEH 10 KOHCTPYHPOBAHHIO, TEXHOJIOTHH COOpPKHU U
OLICHKHU KaueCTBa MUKPOCXEM;

[ KPUTUYCCKH, CaMOCTOATCIBHO OLNCHUTH KOHCTPYKIIMKO MHUKPOCXCMbBI [JIsI aBTOMATU3allMUu CC
IIPOU3BOACTBA,

[l ucnonp3oBath cpeactsa BT u coBpeMeHHbIE CHCTEMBI ITPOSKTUPOBAHUS HPU pa3pabOTKe MUKPOCXEM U
TEXHOJIOTUYECKUX MPOLIECCOB /IS YCIOBUH aBTOMATH3ALUH.

Bnaners:
3HAHUSIMH T10 MIEPCIEKTUBAM Pa3BUTUSI KOHCTPYUPOBAHUS U TEXHOJIOTUHU NEKTPOHHBIX CPENICTB.

Temb1 1 paznensl Kypea:

1. TexHONMOTHS MUKPOIIEKTPOHUKH U MUKPOAJIEKTPOHHBIE TIOTYITPOBOHUKOBBIE IPHOOPHI.

2. MOHOKpHUCTAIIIBI U IJIACTUHBI.

3. Jlutorpadus — nporecc nepeHoca u300paxeHusl.

4. JlerupoBaHue MOIYIIPOBOTHUKOB (Ha3HAYSHUE MPOIIeCcca JISTHPOBAHUS M OCHOBHBIEC OTIPE/ICIICHHUS ).

5. MaTerpanus TEXHOJIOTMYECKUX MPOLIECCOB B MPOU3BOACTBEHHBIN MapIIPyT U3TOTOBICHUS MUKPOCXEM.

6. @Dusznueckue CTPYKTypbl MHKPOCXEM Ha OCHOBE TreTeporepexonoB coeauHenuit A3BS u

KpPEMHUI-T€pMaHU.
7. llponiecchl cOOPKU U TEPMETH3AINN MHUKPOCXEM.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI



- pacmupeHue MNpoQpecCHOHAIBHOTO KpYro3opa U TIIOMYYECHUS HABBIKOB aHAlM3a COCTOSHUS
HayYHO-TEXHUYECKUX MPOOJIEM, ONPEICISIONUX MPOTPEecC pa3BUTUS METOIOB INPOEKTHPOBAHHS H
TEXHOJIOTUH 3JIEKTPOHHBIX CPEICTB, U3yUYEHHE MOCIESTHUX JOCTHKEHUH 1 000CHOBAaHUE ONTHMAJIbHBIX
pelIeHni KOHCTPYUPOBAaHHUS B 00IACTH TUIAHAPHOM TEXHOIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

— mpuoOpeTeHre CTyIeHTaMH HEOOXOOUMBIX 3HAaHW B OONACTH KOHCTPYKUMH M TEXHOJOTHH
MUKPOJIEKTPOHUKU;

— OCBOEHHE (PU3MKO-XUMHUYECKMX OCHOB THUIIOBBIX M CHEHIHAIBHBIX TEXHOJIOTMYECKUX OIepauuii, u
MPOLIECCOB U X TBOPYECKOE HCIIONB30BAHNUE B Pa3pabOTKax COBPEMEHHBIX MUKPOCXEM;

— QopMupoBaHHEe y CTYIEHTOB CHCTEMHOIO IOAXoAa K BbIOOpDY OOOCHOBaHHSI ONTHUMAbHBIX
KOHCTPYKTHUBHO-TEXHOJIOIMYECKUX PEILICHUM;

— M3y4eHHE AUCIUIUIMHBI 3HAKOMUT CTYIEHTOB ¢ KOHCTPYKTOPCKO-TEXHOJIOTMYECKHMMHU 0COOCHHOCTAMHU
MIPOU3BOJCTBA AIEMEHTHOH 0a3bl COBPEMEHHBIX AIEKTPOHHBIX CUCTEM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4YaroNIuecs J0KHBI

3HATb.

YMETB:

[J  coBpeMEHHbIC Hay4HbIE MPOOIEMbl B OOJIACTH KOHCTPYHPOBAHUS M TEXHOJOTMU 3JIEKTPOHHBIX
CpPEICTB;

O OCHOBHBIC TIOHSITHS, TEPMHUHBI, ONpPEACNCHHs, KiIacCU(UKAUHN [0 Pa3IUYHBIM MPU3HAKAM,
0003HayeHus1, 001acTH NPUMEHEHHS, XapaKTePUCTHKH TUIAHAPHOH TEXHOJIOTUH;

[J KOHCTPYKIIHMH, MaTepUabl, XapaKTEPUCTHUKH COBPEMEHHBIX MUKPOCXEM;

[J TeHOEeHLMU U NEePCIEKTUBbI Pa3BUTHSI IIJIAHAPHOMN TEXHOJIOTUY;

[J OCHOBHBIE BH/Ibl TEXHOJOTHYECKON JOKYMEHTALIMH IIPH Pa3pabOTKE TEXHOJIOTHYECKUX MPOLIECCOB.

[J aHanmm3upoBarh MpoOIEMbI B CBOCH 00IaCTH IS TENLHOCTH;

] mpaBWIIBHO BHIOPATh METOMIBI M CPEIICTBA PEaM3aIiH JICKTPOHHBIX CPEJICTB;

0 CaMOCTOSITENIHO CJIEANTh 32 JOCTHXKEHHSMH B OOJAaCTH KOHCTPYHPOBAHUS W TEXHOJIOTHMHU
W3rOTOBJICHUSI COBPEMEHHBIX MHKPOCXEM, a Takke dS(QGEKTHBHOCTH TPOU3BOACTBA M KauecTBa
NPOAYKIINY;

[]  TONB30BaThCS HOPMATUBHO-TEXHUUYECKOH TOKYMEHTAIMel 10 KOHCTPYHMPOBAHUIO, TEXHOJIOTHH
COOPKH M OLICHKH Ka4eCTBa MUKPOCXEM;

[]  KpUTHYECKH, CaMOCTOSTEIbHO OICHUTh KOHCTPYKIIMIO MHUKPOCXEMBI JJIsi aBTOMATH3aldU €
HPOU3BOJICTBA;

0 UCTIONB30BaTh cpenactBa BT u coBpeMEeHHBIE CHCTEMBI NPOCKTHPOBAaHHS IPH pa3paboTke
MHKPOCXEM M TEXHOJOTUUECKHX MIPOLIECCOB ISl YCIOBHI aBTOMATU3aIINH.

BJIAJIETD:

3HAaHUAMU 110 IEPCIICKTUBAM PA3BUTUA KOHCTPYUPOBAHUA U TEXHOJIOTUHN IJICKTPOHHBIX CPEACTB.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

TexHosnoruss  MUKPOIEKTPOHUKH U
1 MHKPODJIEKTPOHHBIE 2 2 1
MOJTYIPOBOJHUKOBBIE IPUOOPHI.

2 MOHOKpHUCTAIIIBI U TIACTHHBI. 2 2 1
3 Jlutorpadust — mpouecc mepeHoca ) 5 1
HN300paKkeHUsl.
JlerupoBanue HOJIYIIPOBOJHUKOB
4 (Ha3HaueHWe mpolecca JErHpOBaHUS U 2 2 2
OCHOBHBIE OTIPEIETICHUS).
WnTerpauus TEXHOJIOTUYECKHX
5 MPOLIECCOB B MIPOU3BOJCTBEHHBIN 2 2 1

MapmpyT U3roTOBJICHUA MUKPOCXCM.

dusnyeckue CTPYKTypbl MHKPOCXEM Ha
6 OCHOBE TE€TEpPONEPEXOJO0B COCIUHEHUMI 2 2 1
A3BS5 u kxpeMHHIi-TepMaHuil.

[Ipomeccel cOOpKM W TepMETH3AIUU

7 MHUKPOCXEM. 2 2 5
8 Koprryca nmnst m”HTErpaJibHBIX MUKPOCXEM. 1 1

Hroro wacos 15 15 15
[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. TexHOIOTHSI MUKPORJIEKTPOHUKH U MUKPOAJIEKTPOHHBIE MTOTYHIPOBOIHHKOBBIE TPUOOPEI.

PazBurue [IOJIYITIPOBOXHUKOBOM TEXHOJIOTUH. [TprHLIMNBL [JIAHAPHOU TEXHOJIOTUH.
[TosrynpoBOTHUKOBBIE MaTEPUATIB.

2. MOHOKpHUCTAIIIBI U IJIACTUHBL.
OCHOBHBIE TEXHOJIOTMYECKUE MPOLIECCHI TPOU3BOJACTBA MUKPOCXEM.
[Iporuo3 pa3BUTHS DIEMEHTHOW 0a3bl MUKPOAIIEKTPOHUKH. EJMHCTBO MHTETrpalibHOW TEXHOJIOTHU U

CXEMOTCXHHKU. I/IHTGFpaJ'IBHaSI CXCMOTCXHUKA — TMPOAYKT Pa3BUTUA TCXHOJIOTUH. HpI/IHL[I/IHBI
HHTeraJIbHOﬁ CXCMOTCXHHUKMU.

3. Jlutorpadmus — nporiecc nepeHoca u300paxeHusl.

dotonurorpadus — KIFOUEBOM MPOIleCcC MIaHAPHON TEXHOJIOTHH.
DneKTpOHHO-TyueBast JuTorpadus. Pe3sucTsl — moimmepsl 4yBCTBUTEIbHBIE K 00TYYEHHIO.




OnuTakcus IOJIyIPOBOAHUKOBBIX CJOEB. OINUTAaKCHAJIBHOE BBIPALIMBAHUE CJIOEB KPEMHHUs U3
naporazoBoi (azbl. MoNeKyasIpHO-Ty4eBast SIUTAKCHUS.

IIpoueccsl HaHEeceHHA IUANIEKTPUUYECKHUX MOKpBITHH. HaszHaueHue AMDIAEKTPUUECKUX CIOEB U
TpeGoBaHMS K HUM. MeTo/Ibl MOMYYEeHUS TUIEKTPUIECKUX TOKPBITHI.

Tepmuueckoe okucineHue kpemMuus. OcaxaeHne TUIeKTPUIECKHUX MIICHOK.
[TepcieKTUBBI pa3BUTHS METOIOB OCAXKICHUS AUNICKTPHUECKUX TICHOK.

4. JlernpoBaHue NOITYIPOBOAHUKOB (Ha3HAYCHUE IIpOliecca JETMPOBaHUs U OCHOBHbIE OIIPEEIICHHS).

Nonnas nmmnanTaus. O0opyaoBanue Uisi HOHHOTO JISTUPOBaHUSA. [Iporiecchl mia3MoXuMUIeCKOro
TpaBIICHUS  TOJYIPOBOJHUKOB, JHIIEKTPUKOB W  MeTauioB. Kiaccudukaiysi  mporeccos
IJIA3MOXUMHUYECKOTO TpaBieHUsl. MeTauIM3upOBaHHBIE COCIUHECHHUS U OMUYECKHUE KOHTAKTHI.
TpeGoBanus K MeTauIM3alMu. MaTtepuasbl JUIsl 9JIEKTpUUeCcKuX coefuHeHuil. O0opynoBaHue s
HAaHECEHUS METAUIMYECKUX IUICHOK. MeToapl ocaxaceHusi MeTaiuioB. WHTerpaiusi MpoueccoB
METaJUIU3allHH.

5. WHrerpauus TEXHOJIOTMYECKUX IPOLECCOB B IPOU3BOACTBEHHBI MapUIpyT W3TOTOBICHUS
MHKPOCXEM.

B3anmMocCBsA3b TEXHOIOTHYSCKUX MMpoLECCCOB. CHGL[I/I(i)I/IKaLII/ISI MNPOU3BOACTBCHHOTO MapmpyTa.

CTPYKTypBI U MpouecCChl (bOpMI/IpOBaHI/ISI MAaCCUBHBIX JJICMCHTOB MHKPOCXCM. Tp€6OBaHI/I$I K
IIaCCUBHBIM 3JICMCHTaM M UX COCTaB. I/IHTeraHBHBIe PE3UCTOPHI.

WuTerpanpHble KoHAEHCATOPbl. HTErpaabHble UHIYKTOPHL.
[TaccuBHBIE 371EMEHTBI HA OCHOBE BOJIHOBOZOB. BapakTopsl.
Junonp! HIoTTKH.

6. @usnueckue CTPYKTYphl MHKPOCXEM Ha OCHOBE TreTepornepexonoB coeauHenuit A3B5S u
KpEMHHUN-TepMaHUii.

CsoiicTBa reTeporiepexofoB. TeXHOIOTUs TeTEPOCTPYKTYPHBIX MHUKPOCXEM.

@OyHKIMOHANBHBIE TPUOOPHI M YCTPOMCTBA:  ONTORJIEKTPOHHBIE U aKyCTODJIEKTPOHHbIC
npuOOpEL. MUKPORNIEKTPOHHBIE  DJIEKTPOMEXaHUYECKHE  YCTpOMCTBA. MarHUTOYYBCTBUTEIILHBIC
YCTPOMICTBA.

7. llponiecchl cOOPKU U TEPMETH3AINN MHUKPOCXEM.

3aKII0YUTEIBHBIA 3Tal OpOU3BOACTBA MUKPOCXEM.
8. KOpHyCﬁ AJI UHTCTPAJIbHBIX MUKPOCXCM.

MoHTa)X KPHUCTAJJIOB B KOpITyca, TepMETH3alus, 3alluTa OT ajb(a-yacThi. MHOrOKpHCTalIbHbIC
MOy, OCCKOPIYCHbIE M THOPHIHBIE MHKPOCXeMbl. TCHISHIMH ¥ TIEPCIIEKTHBBI Pa3BUTHS
cOOPOYHOI TEXHOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

JOCKa, MapKepbl, KOMITBIOTEP U MYJBTUMEINHHOE 000pynoBaHKE (TIPOEKTOP).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. bapwioun A.A., Tomunua B.U., [llaoBanos B./. ®u3nko-TexXHOIOTHYECKHE OCHOBBI MaKpo-,
MHUKPO- U HaHOZNEKTpOoHUKH. Puzmatiut, 2011.
2. lllyka A.A. Harosnekrponuka: yaeoHoe mocodue. bunom. Jlaboparopus 3nanuii, 2012,
3. 3ebpes 1. Ouznueckne 0CHOBBI KpEMHHEBOH HaHOMEKTpoHUKH. MockBa, MUDU, 2008.



JlononHuTeNbHAS TUTEpATypa
1. Kpacuukos I".5l. KOHCTpYKTHBHO-TEXHOJIOTHUECKAE OCOOCHHOCTH CYOMUKPOHHBIX

MOII-tpansucropos. Texuochepa. 2004.
2. Konenos JI.A. TexHOJOTHSI KOHCTPYKIIUH MUKPOCXEM, MUKPOIIPOIIECCOPOB 1 MUKpocOopok. M3 .

Jlans. 2007.
3. Edumor WN.E., Kozsips U.5. OcHOBBI MuKposnekTponuku. 1zn.: Jlans, 2008.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. bamamos A.I, Kpynkuna T.}O., JloceB B.B., Crapocensckuii B.1. HanosnexrpoHHsle ycTpoiicTa
u ux moxenu. Http://www.twirpx.com/files/special/nano M.: MUJT, 2010.

2. Boropkos B.B., I'pununn B.A., [Iparynos B.I1. Beenenue B HaHOIIEKTPOHUKY.
Http://www.twirpx.com/files/special/nano M.: MI'TYV, 2009

3. Anamos 10.®., I'pymesckuit A.M., Tumomenkos C.I1. CoBpeMeHHbIE TPOOIEMBI TPOSKTUPOBAHUS
Y TEXHOJIOTHH MUKPO3JIEKTPOHHEIX cucteM: Yd. [Tocobue / [log pen. Tumomenkosa C.I1.
Http:/library.gpntb.ru M.: MUDT, 2008.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIEeCTBJICHUU 00pAa30BaTEeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, npoCIylIaBIIMKA KypC CEMHHApOB, JODKEH OBJIAJEeTh OOIIMM IMOHATHHHBIM amllapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemienns Bcex 3aHSATHH, NPEAYCMOTPEHHBIX YYeOHBIM IIAHOM; Bell€HHE KOHCIIEKTOB 3aHSTHI;
aKTHBHOE y4acTHe B 00CYK/I€HHH MaTepuaia,

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, CleqyeT oOpamarbcs 3a KOHCYNbTalMeH K
JOKJIQIYUKy Ha 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
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1. Kom

nereHunu, popMupyemMblie B npouecce u3y4eHus AUCHUNINHBI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

HayqHBIC PC3YJIbTATbI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «®DOTOHHBIC HUHTCTPAJIbHBIC CXCMBD» o6yqafoumﬁc51 JOJIKCH:

3HAThb:

[]  coBpeMeHHbIC Hay4HbIe MpPOOIEeMBbI B 00JAaCTH KOHCTPYHPOBAHHS U TEXHOJIOTHH JIEKTPOHHBIX
CPEICTB;

O OCHOBHBIEC TIOHITHUS, TEPMHHBI, ONpENeNICHHs, KJIACCU(DUKAIMUU IO PA3IHYHBIM IPU3HAKAM,
0003Ha4YeHus1, 00JacT NPUMEHEHHS, XaPAKTEPUCTUKHU TNIAHAPHONW TEXHOJIOTHH;

[J KOHCTPYKIMH, MaTEpUaIbl, XapaKTEPUCTUKH COBPEMEHHBIX MUKPOCXEM;

[J TEeHIOEHUWU M MEPCIEKTUBbI Pa3BUTHS IUIAHAPHON TEXHOJIOTHH;

[J OCHOBHbIE BUJIbl TEXHOJOTUUECKON JOKYMEHTALMU IIPU Pa3pabOTKe TEXHOJIOTMYECKUX IIPOLIECCOB.

[J aHanm3upoBarh NpoOIeMbl B CBOEH 001aCTH e TENBHOCTH;

[l mpaBUIIBHO BBIOPATh METOIBI U CPENICTBA PEATN3aIMH IIEKTPOHHBIX CPEJICTB;

O CaMOCTOATENBHO CIEAUTh 32 JOCTIDKEHUSIMH B 00JacTH KOHCTPYHPOBAaHUS M TEXHOJIOTUU
W3rOTOBJICHUSI COBPEMEHHBIX MHKPOCXEM, a Takke 3((EKTHBHOCTH IPOU3BOACTBA M KauecTBa
MPOLYKIHH;

[J  momp30BarbCsi HOPMAaTHBHO-TEXHUYECKON NOKyMEHTaLUEHl 110 KOHCTPYUPOBAHMIO, TEXHOJIOIMU
cOOPKH U OLIGHKH KaueCcTBa MUKPOCXEM;

O KPUTUYECKU, CAMOCTOATEJIBHO OLIEHUTh KOHCTPYKIMIO MHMKPOCXEMBI JUIsl aBTOMaTU3allud €€
MPOU3BOJICTBA;

O ucronb3oBark cpeactBa BT u coBpeMeHHblE CHCTEMBI NPOEKTHPOBaHMS IpU pa3paboTke
MHUKPOCXEM U TEXHOJIOTUYECKUX MPOLIECCOB JJIsl YCIOBUI aBTOMAaTHU3aLnH.

BJaJeTh:

SHAHUAMU I10 NCPCIICKTUBAM PA3BUTUA KOHCTPYUPOBAHUS U TCXHOJIOTUU SJICKTPOHHBIX CPECACTB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B wensx mpoBeneHUs TEKYIIEro KOHTPOJS YCIEBAEMOCTH MPEAYCMOTPEH KPaTKUM Ompoc MO TeMe
MIPENbIAYIIETO 3aHITHS.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k quddepeHunpoBaHHOMY 3a4eTy:

1. Bo3spacraer mnm ymeHblaeTcsi moporoBoe HampsbkeHne MOII-Tpan3ucTopa ¢ yMeHbIIEHHEM
IIUPUHBL KaHajia? [ToBbimaercst OvicTponeiictBue MOII-TpaH3UCTOPOB NPH  OTPHLATEIBHBIX
TeMIieparypax?



2. 3a cyeT KaKkoro CBOWCTBA AJIEKTPOHOB MUHUMAIILHBIA pa3Mep B SIEKTPOHHON JTUTOTpa@uy MEHBIIE,
YyeM B ONTHYecKoM? B Kakux ciydasgx HCHONB3YIOT MO3UTUBHBIN JIEKTPOHPE3UCT, a KaKHUX
HETaTUBHBIN?

3. Kakue mnapameTpbl mpouecca OrpaHHYHMBAIOT CKOPOCTh POCTA 3MUTAKCHAIBbHOTO ciosi? Uem
OrpaHUY€Ha TOJILIMHA CJIOSI IPYU FETEePOINUTAKCUN ?

4. Kaxoii 00beMHBIN MPOIEHT COCTABISICT KPEMHHM B IJICHKE JIBYOKUCH KpeMHUs? UTo orpaHuYuBacT
TOJIIMHY JU3IEKTPUUECKON TUIEHKH Ha KPEMHHUEBOH MOATIOKKE?

5. Kakoli Tun MpOBOJMMOCTH KPEMHUS MOJTYYUTCS TPU €ro JiernpoBaHuu azotom?  [loBblmaercs iau
KOHIIeHTpaIrust pocdopa B KpEeMHHUU N-THIA TP €TI0 OKUCICHUH?

6. Paspemnsrorcs iy M30TOIBI JIETUPYIOLIUX 3JIEMEHTOB B YCTAaHOBKE HOHHOM MMIUIAHTALUK?
[TnoTHOCTH 1€(EKTOB B CTPYKTYPE KPUCTATMIECKOW MHUIIICHN YBEJINUNBACTCS:

- IPONOPLUOHAILHO A03€ UMILIAHTUPYEMBIX HOHOB;

- ObICTpee, YeM /1032 UMILIAHTUPYEMBIX HOHOB;

- MeJUIeHHee, YeM J103a UMIUIAHTUPYEMBIX HOHOB?

7. Kax ckopocCTh I71a3MOXHMHUYECKOI0 TPABJICHUS [IOJUI0KKHU CBsI3aHa C AABJICHUEM I'a3a B PEaKTope:
- YBEIMUYUBAETCS C POCTOM [aBJICHUS;

- YMEHBILIAETCs C POCTOM JIaBJIECHUS;

- HUMeeT MaKCUMYyM;

- uMeeT MUHUMYM?

Kpemuuessie nognoxku B nporecce [1XT:

HarpeBaroT;

OXJIaXKIAf0T;

TEMIIEPATYPOU HE YIIPABJISIIOT.

8. 3aueM mcmapseMblil METaT HarpeBaroT 3MEKTPOHHBIM JydoM?  C kakoif 1enpro k 3arBopam MOII
TPaH3UCTOPOB MOIKIIOUAIOTCS 3AIIUTHBIE TUObI?

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, YMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMbI B
HECTaHJapTHOH CUTYyalllH;
* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTHKEHUS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHUHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApUEeM Y4YeOHOW IMCLUIUIMHBI, yMEHUE ero 3((EeKTUBHO HCHOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIOCOOHOCTH CAMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIE MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM NporpamMMmbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocTofATeNbHas paboTa Ha MPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMNPABICHUSX IO U3y4aeMoil
TUCIUIUINHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMKA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIUSIX W HAMNPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTATOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCUUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAaHHOW y4eOHOM MPOTrpaMMO JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amr — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn uddepenHupoBaHHOro 3adera oOydaromemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs Mo OWIETy He JTOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacOB
B YCTHOW U (MJIM) TUCBMEHHOMU (hopMme.



