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 "doToHHBIE UHTErpajbHBIE CXEMbI"' MPEIyCMaTpUBAET pacIIMpeHue NPOoQPecCHOHAILHOTO KPyro3opa U
MOJTy4eHHsI HaBBIKOB aHAJIM3a COCTOSHUS HayYHO-TEXHUUECKUX MpoOJieM, ONpeeSIoIUX IPOrpecc pa3BUTHS
METOJOB TPOEKTUPOBAHUS WM TEXHOJOTMM IEKTPOHHBIX CPEACTB, M3YyYEHHE IMOCICAHMX MOCTHKEHUM W
000CHOBaHME ONTHMAJIBHBIX PELICHUI KOHCTPYHUPOBAHUS B 00JIACTH IJIAHAPHOM TEXHOJIOTHH.

3agaun JUCIUATIINHEL:

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

— OCBOCHUE (PU3UKO-XUMHYECKHX OCHOB THIIOBBIX U CIIEIUAIBHBIX TEXHOJIOTHYECKUX OIEPAIHid U TIPOLIECCOB
U UX TBOPUYECKOE HCIIOJIb30BAHUE B Pa3pabOTKaxX COBPEMEHHBIX MUKPOCXEM;

— (opmupoBaHMEe Yy CTyAEHTOB CHUCTEMHOIO IOAXOJa K BbIOOPY OOOCHOBaHMS ONTHMAJIBHBIX
KOHCTPYKTHBHO-TEXHOJIOTMYECKUX PEIICHU;

— W3y4YeHHE MUCUUIUIMHBI 3HAKOMUT CTYACHTOB C KOHCTPYKTOPCKO-TEXHOJOTHUYECKHMMHU OCOOCHHOCTSIMH
MIPOM3BOICTBA JIEMEHTHOM 0a3bl COBPEMEHHBIX IEKTPOHHBIX CHCTEM.

[To pesynbTaram 0CBOEHUS AUCUUIIINHBI CTYICHT JOJKEH:

3HaTh:
COBpPEMEHHBIE HayYHBIE TPOOJIEMBbI B 00JIACTH KOHCTPYHPOBAHUS M TEXHOJIOTHH AIEKTPOHHBIX CPEJICTB;

OCHOBHBIC IIOHATHA, TCPMUHBI, OIPEACIICHUS, KHaCCI/I(bI/IKaLII/II/I 110 pa3jInYHbIM IIPU3HAKAM, 0603HaquH5[,
obmactu MNPUMCHCHUS, XapaKTCPUCTUKHU HJIaHapHOﬁ TCXHOJIOTHH,

KOHCTPYKIUU, MATCPUAJIbI, XapaAKTCPUCTUKN COBPEMCHHBIX MUKPOCXEM;
TCHACHI WU U IICPCIICKTUBLI Pa3BUTHUSA nnaHapHoﬁ TCXHOJIOTHH,
OCHOBHBIC BHU/JIbI TEXHOJIOTUYECKOM AOKYMCHTAIUU IIpU pa3pa60TI<e TCXHOJIOTMYICCKUX ITPOLICCCOB.

VYMeTs:
aHAM3UPOBATH MPOOIEMBI B CBOEH 00JIACTH IEATEITHLHOCTH;
MPaBWJIBHO BEIOPATh METOJIBI U CPENICTBA PEATM3AINH AIEKTPOHHBIX CPEICTBR;

CaMOCTOSITEIIEHO CIICUTH 33 JOCTIKCHUSIMH B 00JaCTH KOHCTPYHWPOBAHUSI M TEXHOJIOTHH MU3TOTOBJICHUS
COBPEMEHHBIX MUKPOCXEM, a Takxke 3(p(HeKTHBHOCTH IPONU3BOJACTBA M KAUeCTBA MPOAYKIIMH;

I0JIb30BaThCSl HOPMAaTHBHO-TEXHUYECKON JIOKYMEHTAIMEel 110 KOHCTPYHPOBAHUIO, TEXHOIOTUH COOPKH U
OLICHKHU KaueCTBa MUKPOCXEM;

KPpUTHUYCCKH, CaMOCTOATCIBHO OIICHUTHL KOHCTPYKIMKO MHUKPOCXCMbI [JId AaBTOMATHU3allUHd €€
IIPOU3BOACTBA,

ucronb30BaTh cperacrtBa BT u coBpeMeHHbIE CHCTEMBI IPOSKTUPOBAHUS MPU pa3pabOTKe MUKPOCXEM H
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. @uznueckue CTPYKTYpbl MHKPOCXEM Ha OCHOBE TeTeponepexoqoB coeauHeHuid A3BS wu

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

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI



- pacmupeHue MNpoQpecCHOHAIBHOTO KpYro3opa U TIIOMYYECHUS HABBIKOB aHAlM3a COCTOSHUS
HAayYHO-TEXHUYECKUX MPOOJIEeM, ONMPEACISIONMX IMPOTrpecc Pa3BHTUS METOJOB IMPOSKTHPOBAHHS H
TEXHOJIOTUH JIEKTPOHHBIX CPEJICTB, U3yUCHHE MOCIEAHNX JOCTIKCHUN U 000CHOBAaHHME ONTHUMAJIbHBIX
pelIeHni KOHCTPYUPOBAaHHUS B 00IACTH TUIAHAPHOM TEXHOIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- HpHOGpeTeHI/Ie CTyACHTaMU H€06XOI[I/IMI>IX 3HAaHMH B 00IacTu KOHCTPYKIIMK U TCXHOJIOTUH

MHKPO3JIEKTPOHHKH;

— OCBOCHHUC q)HSHKO-XHMI/I‘IeCKI/IX OCHOB THUIIOBBIX W CIICHUAJIBHBIX TCXHOJIOTHMYCCKUX onepaunﬁ, "
MMpoOHECCCOB U UX TBOPUCCKOC HUCITIOJIb30BAHUC B pa3pa60TKax COBPCMCHHBIX MUKPOCXCM,

— (QopMupoBaHue y CTYOEHTOB CHUCTEMHOTO IIOAXOAa K BBIOOPY OOOCHOBaHHUSI ONTHMAaJIbHBIX
KOHCTPYKTHUBHO-TEXHOJIOIMYECKUX PEILICHUM;

— U3YYCHUEC NJUCHUIIJIMHBI 3HAKOMUT CTYJC€HTOB C KOHCTPYKTOPCKO-TEXHOJIOTMYCCKUMU OCOOEHHOCTIMU
MMpoOnU3BOACTBA JJIEMEHTHOI 0a3bl COBPCMCHHBIX 3JICKTPOHHBIX CUCTCM.

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 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

COBpPCMCHHBIC HAY4YHBIC HpO6J'IeMBI B obOnacTtu KOHCTPYHUPOBAHUA U TCXHOJIOTUH IBJICKTPOHHBIX

CPEICTB;

OCHOBHBIC TOHATHUS, TEPMHUHBI, OIPEICICHUS, KIACCU(PHUKALIUU 10 Pa3IUYHBIM IPHU3HAKAM,
0003HayeHus1, 001acTH NPUMEHEHHS, XapaKTePUCTHKH TUIAHAPHOH TEXHOJIOTUH;
KOHCTPYKLHUH, MaTepPHaJIbl, XapaKTEPUCTUKU COBPEMEHHBIX MUKPOCXEM;
TEHAECHLUY U NEPCIEKTUBB! Pa3BUTHS IUIAHAPHOM TEXHOJIOTUH;
OCHOBHBIE BUIbI TEXHOJIOTUYECKOM TOKYMEHTALUHU NPU pa3paboTKe TEXHOIOTMYECKUX MPOLIECCOB.

YMETB:

aHaJM3UPOBaTh MPOOJIEMBI B CBOCH 001aCTH IEATEILHOCTH;
MPaBUIILHO BBIOpATh METO/BI U CPEJICTBA PEaIM3aIlH dJICKTPOHHBIX CPEIICTB;
CaMOCTOSITEIBHO CJICJUTh 3a JIOCTIKCHUSIMH B OOJIACTH KOHCTPYMPOBAaHHS M TEXHOJOTMU
M3TOTOBJICHUSI COBPEMEHHBIX MHKPOCXeM, a Takxke J(P(EeKTHBHOCTH NPOM3BOICTBA M KauecTBa

MPOAYKIIHH;

IIOJIB30BaThCA HOpMaTHBHO—TGXHH‘leCKOﬁ HOKYMCHTaHHCﬁ IO KOHCTPYUPOBAHHIO, TCXHOJIOTHU

cOOpKH M OLIEHKH KaueCTBa MUKPOCXEM;

KPpUTHYCCKH, CaMOCTOATCIBHO OIICHUTH KOHCTPYKIIMKO MHUKPOCXCMbI JId aBTOMAaTHU3allunl €€

IIPOU3BOACTBA,

HCTI0JIb30BaTh CPCACTBA BT mn COBpPCMCHHBIC CHUCTCMbI IPOCKTUPOBAHUA IIPU pa3pa60TKe
MUKPOCXEM U TEXHOJIOTMYCCKUX NPOLCCCOB AJId yCHOBI/Iﬁ aBTOMaTu3anuu.

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 — mpomecc mepeHoca ) 5 1
HN300paKkeHUsl.
JlerupoBanue HOJIYIIPOBOJHUKOB
4 (Ha3HaueHWe mpolecca JETHPOBaHUS H 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 MIOJIYITPOBOJXHUKOBOM TEXHOJIOTUH. ITpuHUMIIBL [JIAHAPHOMN TEXHOJIOTUH.
[TosrynpoBOTHUKOBBIE MaTEPUATIB.

2. MOHOKpHUCTAIIIBI U IJIACTUHBL.
OCHOBHBIE TEXHOJIOTMYECKUE MPOLIECCHI TPOU3BOJACTBA MUKPOCXEM.
[Iporuo3 pa3BuUTHs EMEHTHOW 0a3bl MHUKPOAJIEKTPOHUKH. ENWHCTBO MHTErpabHON TEXHOJIOTHH U

CXEMOTCXHHKU. I/IHTeraJIBHaﬂ CXCMOTCXHUKA — IMPOAYKT pPa3BUTHUA 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 IOJNyNPOBOIAHUKOBBIX CJI0€B. OIUTAKCHAJIbHOE BbIPAIIMBAHUE CIJIOEB KPEMHUS U3
naporazoBoi (azbl. MoNeKyasIpHO-Ty4eBast SIUTAKCHUS.

[Ipoueccsl HaHECEHUs IUANEKTPUYECKUX MOKPHITHA. Ha3HadeHWe IUANIEKTPUYECKHX CIIOEB 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).

WNonnas nmrmanTaus. O0opynoBanue AJisT HOHHOTO JierupoBaHus. [Ipormecchl mia3MoXuMudecKoro
TpaBIICHUS]  TOJYIPOBOJHUKOB, JHICKTPUKOB W  MeTauloB. Kiaccudukamus Mporeccos
IJIA3MOXUMHUYECKOTO TpaBieHUsl. MeTauIM3upOBaHHBIE COCIUHECHHUS U OMUYECKHUE KOHTAKTHI.
TpeGoBanus K MeTauIM3alMu. MaTtepuasbl JUIsl 9JIEKTpUUeCcKuX coefuHeHuil. O0opynoBaHue s
HAaHECEHUS METANIMYECKUX IUIEHOK. MeToapl ocaxaeHus MeTawioB. MHTerpauus mnpoleccoB
METaJUIU3allHH.

5. HWHrerpauus TEXHOJIOTMYECKMX IIPOLECCOB B IPOM3BOJICTBEHHBIM MapIIPyT W3rOTOBJIECHUS
MHKPOCXEM.

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

CTPYKTypBI U TIPOLCCChI (bOpMI/IpOBaHI/ISI MaCCUBHBIX 3JICMCHTOB MHUKPOCXCM. Tpe6OBaHI/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.

@OyHKIMOHANBbHBIE TPUOOPHI M YCTPOMCTBA:  ONTORJIEKTPOHHBIE U aKyCTOXJIEKTPOHHBIE
npuOOpEL. MHUKPORIEKTPOHHBIE  3JIEKTPOMEXaHHYECKHE  yCTPOWCTBAa. MAarHMTOYYBCTBUTEIbHBIC
YCTPOMICTBA.

7. llponiecchl cOOPKU U TEPMETH3AINN MHUKPOCXEM.

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

MoHTaX KpUCTAZIOB B KOpITyca, TepMETH3alMs, 3alliTa OT anb(a-4acTuil. MHOTOKpUCTAIbHBIC
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)

CTyneHT, IpoCIyIIaBUIMKi Kypc CEeMHHApOB, MOJDKEH OBIAJETh OOIIUM IMOHSATUHHBIM armaparoM U
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemienuss Bcex 3aHATHHA, NPELyCMOTPEHHBIX y4EOHBIM IIJIAHOM; BEACHHUE KOHCIIEKTOB 3aHATHUH;
aKTHBHOE y4acTHe B 00CYK/I€HHH MaTepuaia,

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOIPOCOB, CJIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
JOKJIQIYUKy Ha 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

COBpPEMEHHbIE HaydHbIe HpPOOJIEMBbI B 00JACTH KOHCTPYHUPOBAHUS M TEXHOJOTMH SIEKTPOHHBIX

CPE/ICTB;

OCHOBHBIC MOHSTHS, TEPMHUHBI, OINpPEAEICHUS, KIACCH(PUKAIMM IO Pa3IWYHBIM IpPU3HAKAM,
0003Ha4YeHus1, 00JacT NPUMEHEHHS, XaPAKTEPUCTUKHU TNIAHAPHONW TEXHOJIOTHH;
KOHCTPYKLUH, MaTepUalibl, XapaKTEPUCTUKU COBPEMEHHBIX MUKPOCXEM;
TEHJCHLUH U NEPCIIEKTUBBI PA3BUTHS TUIAHAPHOHN TEXHOJIOTHUH;
OCHOBHBIE BU/IbI TEXHOJIOTUUECKON JOKYMEHTALUH IIPU pa3pabOTKe TEXHOIOTHYECKUX POLIECCOB.

yMeThb:

aHaJIM3UPOBaTh MPOOIEMBI B CBOCH 001aCTH IEATEIBHOCTH;
MPaBIWIBHO BBIOPATh METOABI U CPECTBA PeaIN3alN SJIEKTPOHHBIX CPEJICTB;
CaMOCTOSITEIbHO CIICANTH 33 JOCTHKCHUSMH B OOJIACTH KOHCTPYHUPOBAHHUS M TEXHOJIOTHUH
M3rOTOBJICHUSI COBPEMEHHBIX MHKPOCXeM, a Takxke 3(P(EeKTUBHOCTH NPOM3BOJACTBA M KauecTBa

MPOLYKIHH;

I10JIb30BATHCSI HOPMAaTUBHO-TEXHUYECKOH TOKyMEHTalUued 10 KOHCTPYMPOBAaHUIO, TEXHOJIOTUU

C60pKI/I 1 OLCHKH Ka4€CTBa MUKPOCXCM;,

KPUTUYECKHU, CaAMOCTOATCIIBHO OILICHUTL KOHCTPYKHHWIO MHKPOCXEMBI AJisd aBTOMATU3alluUu €€

MMpOU3BOACTBA,

UCTIONB30BaTh cperctBa BT u coBpeMeHHBIE CHCTEMBI HPOEKTUPOBAHUS IPU pa3paboTKe
MHUKpPOCXEM M TEXHOJIOTUYECKUX MPOLIECCOB /IS yCIOBUI aBTOMaTH3aLUH.

BJaJeTh:

SHAHUAMU I10 NCPCIICKTUBAM PA3BUTUA KOHCTPYUPOBAHUS U TCXHOJIOTUU SJICKTPOHHBIX CPECACTB.

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

B oesaX MpPOBCACHUA TCKYIICTO KOHTPOJIAA YCIICBACMOCTU HNPCAYCMOTPCH KpaTKI/Iﬁ OIIpoC IO TEMC

MIPENbIAYIIETO 3aHITHS.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /11 IPOBeAeHHs POME:KYTOUHOH aTTecTaluu

o0yuaruuxcst

Bonpocs! k quddepeHunpoBaHHOMY 3a4eTy:

1. Bo3spacraer mnm ymeHblaeTcsi moporoBoe HampsbkeHne MOII-Tpan3ucTopa ¢ yMeHbIIEHHEM
IIUPUHBL KaHana? [oBrimaercst OvicTponeiictBue MOII-TpaH3UCTOPOB MpH OTPULIATEIBHBIX

TeMIieparypax?




2. 3a cueT KaKkoro CBOHCTBA JCKTPOHOB MUHUMAJILHBIN pa3Mep B NIEKTPOHHOH JUTOrpadu MEHbILE,
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. Kaxoit 00beMHBII MPOIICHT COCTABISAET KPEMHUH B IJICHKE JBYOKHCH KpeMHUsI? UTo orpaHu4nBaeT
TOJIIMHY JU3IEKTPUUECKON TUIEHKH Ha KPEMHHUEBOH MOATIOKKE?

5. Kakoli TN MpOBOJMMOCTH KPEMHUS MOIYYUTCS TP €ro JerupoBaHuu azoroM?  [loBeimaercs i
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 ucmapsemMblii METAJIJI HAarpeBaloT AEKTPOHHBIM JydyoMm?  C Kakoii menpto K 3aTBopam MOIT
TPaH3UCTOPOB MOIKIIOUAIOTCS 3AIIUTHBIE TUObI?

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CcHCTEMaTU3MPOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 110 BCEM paszesiaM yueOHOH mporpammebl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  Oe3ympeyHOE BIIAJICHUE HWHCTPYMEHTAapHEeM Y4eOHOW IUCIMIUIMHBI, yMeHHEe ero 3(QeKTuBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
* TMOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JHUTEpaTyphl, PEKOMEHIIOBAHHOU
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENLUAX U HAIPABICHUAX 10 U3y4aeMOi AUCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTHKEHUS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi PaboTa Ha NPAKTHUYECKHUX, JJAOOPATOPHBIX 3aHATHUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIQJCHUEC MHCTPYMEHTApHEM Yy4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKax ydeOHOW NporpamMMbl, IOJIHOE€ YCBOEHHE OCHOBHOM W JIONIOJHHU TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocCToATeNlbHas paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIE, INIyOOKUE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HCIOJIb30BAHHE HAYyYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCLUIUIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO pellaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW M JIOTOJIHUTEIBLHOW JIUTEPaTypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMIUAX U HANPABICHUSIX MO U3y4aeMoil
TUCIUIUINHE W J1aBaTh MM KPUTHYECKYIO OILIEHKY C TO3WLUN TOCYyJapCTBEHHON HAEONOTHH (I10
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHIeCKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

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

* HCIOJIb30BaHNE HAyYHON TEPMUHOJIOTUH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHUCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEILHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
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,

*  BIAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOoGEeCCHOHANBHBIX 33Ja4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX II0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHBHas CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMUYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IIPaBUIIbHOE
U3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHUE J€JIaTh BHIBODI;

*  BJAQJCHUE HUHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
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, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
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

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;



*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX MO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABaTeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa HAa BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BiaJeHHE WHCTPYMEHTapueM Y4eOHOW IUCHUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUECHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HWCTOYHHMKOB, PEKOMEHIIOBAHHBIX Y4YeOHOH mporpamMmoi
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
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. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOIO 3ayeTa olyuaromemycs: mpenocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc obyuaromierocs Mo OMIETy HE JODKEH MPEBBILATh ABYX aCTPOHOMHUYECKHX YacOB
B YCTHOW U (MJIM) TUCBMEHHOMU (hopMme.



