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kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp
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CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: 10.®. Anamos, 1-p TexH. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflannu KadelIpbl MEKPO- U HaHO3NeKTpoHukH 29.05.2020



AHHOTANMA

Kypc MpeayCMaTpuBaeT paclpeHre Npo¢eCcCHOHAIBHOIO KPYyro3opa M IONYYEHHUS HAaBBHIKOB aHalu3a
COCTOSIHMSI HayYHO-TEXHUYECKHUX MPOoOJIeM, ONPEAEIIONINX IPOrpece pa3BUTHS METOIOB IIPOCKTUPOBAHUS U
TEXHOJIOTUM DJICKTPOHHBIX CPEACTB, H3yYEHHE TIOCIECIHUX JOCTIXKEHHH M OOOCHOBAaHME ONTHUMAJIBbHBIX
peleHnit KOHCTPYUPOBAHUS B 00IaCTH IUIAHAPHOI TEXHOIOTHH.

3amaun Kypca:

— 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.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

1. TexHOIOTHSI MUKPORJIEKTPOHUKH U MUKPOAJIEKTPOHHBIE MTOIYPOBOIHHKOBBIE TPUOOPEI.

2. MOHOKPUCTAJIBI ¥ TUTACTHHBI.

3. Jlutorpadmus — nporiecc nepeHoca u300paxeHusl.

4. JlernpoBaHue MOTYHIPOBOTHUKOB (Ha3HAUCHHE MPOIECcca JIETUPOBAHNS M OCHOBHbIE ONPEICICHNU).

5. IHTerpanys TeXHOJIOTHYECKUX IPOLECCOB B MPOU3BOACTBEHHBINH MAaPIIPYT U3TOTOBICHUSI MUKPOCXEM.

6. @usnueckwe CTPYKTYpsl MHKpPOCXEM Ha OCHOBE reTeporepexonoB coenuHeHuil A3B5S wu
KpEMHHUN-TepMaHUii.

7. llponieccol cOOPKU U TePMETH3ALNN MUKPOCXEM.

8. Kopmyca i MHTETpajJbHBIX MUKPOCXEM.

1. leau u 3apauun

eap AUCUMNIMHBI

- pacmupeHue NpoPecCHOHAIBHOTO KpPyrozopa M TIOJYYEHHUS HAaBBIKOB aHAlIM3a COCTOSHHUS
HAayYHO-TEXHUUECKUX TMPOOJIEM, ONPENEISIONUMX IMPOrpecc pasBUTHS METOIOB INPOEKTHPOBAHHSA H
TEXHOJIOTUH HJIEKTPOHHBIX CPEIICTB, U3yUCHHE MOCICAHUX AOCTHKEHUI 1 000CHOBaHHE ONTHUMAaJIbHBIX
pelIeHnit KOHCTPYUPOBaHUS B 00IaCTH IUIAHAPHOI TEXHOIOTHH.

3agauu AU CHUILIHHBI

— TpUOOpETEeHHE CTyICHTaMH HEOOXOAMMBIX 3HAHUM B O0JACTH KOHCTPYKIMM M TEXHOJOTHH
MHKPODJIEKTPOHUKH;

— OCBOCHHE (DM3UKO-XMMUYECKHX OCHOB THIIOBHIX W CHEHUAIBHBIX TEXHOJOTMYECKHX OIepaluid u
MPOLIECCOB U UX TBOPUYECKOE MCIIOIB30BAaHHUE B Pa3pabOTKaxX COBPEMEHHBIX MUKPOCXEM;

— (opMHpOBaHHE Yy CTYAEHTOB CHCTEMHOIO TOAXOAa K BbIOOpY OOOCHOBaHHS ONTHUMAJIBHBIX
KOHCTPYKTHBHO-TEXHOJIOIMYECKUX PEIICHU;

— U3y4YEeHHE AUCLUIUIMHBI 3HAKOMUT CTYJEHTOB C KOHCTPYKTOPCKO-TEXHOJIIOTUYECKUMH OCOOCHHOCTSIMH
MIPOM3BOICTBA JIEMEHTHOM 0a3bl COBPEMEHHBIX IEKTPOHHBIX CHCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH




HOBBIC

HayqHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

[]  coBpeMeHHbIC Hay4HbIe MpPOOIEeMBbI B 00JAaCTH KOHCTPYHPOBAHHS M TEXHOJIOTHMH 3JIEKTPOHHBIX
CPEICTB;

O OCHOBHBIEC TIOHSTHUS, TEPMMHBI, ONpENENICHHs, KIACCU(DUKALMUU IO PA3IMYHBIM IPU3HAKAM,
0003HavYeHus1, 00JacT NPUMEHEHHS, XaPAKTEPUCTUKHU TNIAHAPHONW TEXHOJIOTHH;

[J KOHCTPYKIMH, MaTEpUaIbl, XapaKTEPUCTUKU COBPEMEHHBIX MUKPOCXEM;

[J TEHIOCHLWU U MEPCIEKTUBbI Pa3BUTHS [UIAHAPHON TEXHOJIOTHH;

[J OCHOBHbIE BUJIbl TEXHOJOTUUECKON JOKYMEHTALMU IIPU Pa3pabOTKe TEXHOJIOTMYECKUX IIPOLIECCOB.

[J aHanmu3upoBarh NpoOIeMbl B CBOEH 001aCTH e TENBHOCTH;

[l mpaBUIIBHO BBIOPATh METOIBI U CPENICTBA PEATN3aIMH IIEKTPOHHBIX CPEJICTB;

O CaMOCTOATENBHO CIEAUTh 32 JOCTIDKEHUSIMH B 00JacTH KOHCTPYHPOBAaHUS M TEXHOJIOTHUU
W3rOTOBJICHUS! COBPEMEHHBIX MHKPOCXEM, a Takke 3((EKTHBHOCTH IPOU3BOACTBA M KauecTBa
MPOLYKIHH;

[J  momp30BarbCsi HOPMAaTHBHO-TEXHUYECKON NOKyMEHTaLUEH 110 KOHCTPYUPOBAHMIO, TEXHOJIOIMU
cOOPKH U OLIEHKH KaueCTBa MUKPOCXEM;

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

O ucronb3oBark cpeactBa BT u coBpeMeHHblE CHCTEMBI NPOEKTHPOBaHMS IpU pa3paboTke
MHUKPOCXEM U TEXHOJIOTUYECKHUX MPOLIECCOB JJIsl YCIOBUI aBTOMaTHU3alnH.

BJIAJIETh:

[ |3HaHUAMM 11O MNEPCICKTUBAM PAa3BUTUSA KOHCTPYUPOBAHUA U TCXHOJIOTUH DJICKTPOHHBIX CPCACTB.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
TexHonoruss  MUKPODJIEKTPOHUKA U
1 MHUKPO3JIEKTPOHHbIE 2 2 4
MOJTYTIPOBOJHUKOBBIEC IPUOOPHI.
2 MOHOKpHUCTAIIBI U TIIACTUHBI. 2 2 4
3 Jlutorpadust — mporecc mepeHoca ) ’ 4
HU300paKeHUsL.
JlerupoBanue MOJTYIIPOBOJHUKOB
4 (HazHaueHue TMpoliecca JIETUPOBAHUSA H 2 2 4
OCHOBHBIC OTIPEICIICHUS).
Wurerpanns TEXHOJIOTUYECKUX
5 HIPOLIECCOB B MIPON3BOACTBEHHBIN 2 2 4
MapIIpyT U3TOTOBJICHUS MUKPOCXEM.
dusnueckue CTPYKTYpbl MHUKPOCXEM Ha
6 OCHOBE TEeTepOIIepeXOfOB COEIUHEHUM 2 2 4
A3B5 u xpeMHUII-repMaHuil.




7 ITpoueccsl cOOpPKM ¥ TepMETH3ALUH ) ) 4
MHUKPOCXEM.

8 Kopryca nnst M”HTErpajIbHBIX MEKPOCXEM. 1 1 2

Hroro yacos 15 15 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. TexHOMOTUSI MUKPODJIEKTPOHUKH U MUKPORJIEKTPOHHBIE MOTYTPOBOIHUKOBBIE TPUOOPHI.

Pa3BuTtune MOJyIIPOBOJHUKOBOM  TEXHOJIOTHH. [TpuHIMIBI IUIAaHAPHOM ~ TEXHOJIOTHH.
[TonynpoBOJHMKOBBIE MaTepUasbl.

2. MOHOKpUCTAJIIBL U IIJIACTUHBI.

OCHOBHBIE TEXHOJIIOTUYECKHE TPOLIECCHl POU3BOACTBa MUKpOCXeM. [IporHo3 pa3BUTHS 2I€MEHTHOR
0a3bl MHUKPO3JIEKTPOHUKH. EIMHCTBO MHTErpanbHON TEXHOJIOTMH M CXEMOTEXHHMKH. MHTerpanbHas
CXEMOTEXHHUKA — MIPOAYKT Pa3BUTHA TEXHOJIOTHH. [ [pUHIMIIBI HHTETPaJIbHON CXEMOTEXHUKH.

3. Jlutorpadus — mporiecc nepeHoca n300paKeHHs.

dotonurorpadus — KIIOYEBOH NpoLece IIaHAPHON TEXHOIOTHU. DIIEKTPOHHO-IIy4eBas IUTOrpadus.
Pe3uctsl — monauMepbl YyBCTBHTENBHBIC K OONy4eHHIO. DHHUTAKCHs IMOJTYHPOBOTHHKOBBIX CIIOEB.
OnuTaKCHaIbHOE BBIPALIMBAHME CJIOEB KPEMHHUS M3 mapora3zoBoil (azbl. MoneKymspHO-IydeBas
SIUTAKCHUS.

IIponeccsl HaHeceHHs AMAIEKTPUYECKUX IOKphITHMM. Ha3HaueHune NIHMAIEKTPUYECKUX CIOEB U
TpeOoBaHMA K HUM. MeToApl MOMYYEHHs AUAIIEKTPUYECKUX MOKpbITHi. TepmMuueckoe okucieHHE
kpeMHUsl. OcaxeHue AUIIEKTPUUECKUX IUIEHOK. llepcrieKTHBBI Pa3BUTHA METOJOB OCAaXICHUS
JTUDIIEKTPUYECKUX TJICHOK.

4. .HCFI/IpOBaHI/Ie MOJIYIIPOBOJAHHUKOB (HaBHa‘{CHI/Ie nponecca JCrupoBaHus 1 OCHOBHBIC OHpe)_ICJ'IeHI/IH).

Nonnas ummnanranus. O0opynoBaHue JUIsi HOHHOTO JIETHPOBaHUs. [Ipoliecchl 1a3MOXUMHUECKOTO
TpaBJCHUS TIONYNMPOBOJHUKOB, JUAJIEKTPUKOB M  MeTamwioB. Kiaccudukanus MporeccoB
MJIa3MOXUMHUYECKOTO TpaBieHUs. MeTajuin3upoBaHHbIE COEIUHEHUS M OMHYECKHE KOHTAKTHI.
TpeboBanust Kk MeTauM3auu. Marepuanbl IS SJIEKTPUYeCKUX coenuHeHuit. OOopymoBaHue s
HAaHECEHHA METAJUIMYECKHX IUICHOK. MeToApl OCaKAeHHA MeTayuioB. MHTerpamus mpoIeccoB
MeTaJJIM3aIliH.

5. HMHrerpauusi TEXHOJIOTHYECKUX MPOIECCOB B TPOU3BOJCTBEHHBIH MapUIPYT HW3TOTOBJICHUS
MHKPOCXEM.

B3anmocBs3b TEXHOMOTHYECKHX nporieccoB. Cnenngukanus Npon3BoACTBEHHOTO MapIIpyTa.
CTpykTypsl M Iporecchl (OPMHUPOBaHMS MACCHUBHBIX 3JIEMEHTOB MHKpOcXeM. TpeOGoBaHHMSA K
[TACCUBHBIM 3JIEMEHTAaM M UX cocTaB. IHTerpaabHble pE3UCTOPHI.

WHrerpansuele KoHAeHcCATOpbl. MHTerpambHble WHAYKTOPHI. [lacCHBHBIE 21EMEHTHI Ha OCHOBE
BOJIHOBOIOB. Bapakropsl. Juoner LloTTKH.

6. @usnueckue CTPYKTYphl MHKPOCXEM Ha OCHOBE TreTepornepexonoB coeauHenuii A3B5S u
KpEMHHUN-TepMaHUil.



CpoiicTBa reTeponepexonoB. TeXHOJIOTUSI TeTEPOCTPYKTYPHBIX MHUKpocxeM. DyHKIMOHAJIbHBIC
npubOpEl U yCTPOMCTBA: ONTORIEKTPOHHBIE M AKYyCTOIJIEKTPOHHBIE MPUOOPHL. MHUKPO3IEKTPOHHBIE
3NIEKTPOMEXaHUYECKUE YCTPOiicTBa. MarHUTOUYBCTBUTENIbHBIE YCTPONUCTBA.

7. llponieccol cOOPKU U TepMETH3ALNN MUKPOCXEM.
3aKIIIOYUTENBHBIN 3Tall MPOU3BOJCTBA MUKPOCXEM.

8. KOpHyCﬁ AJII UHTCTPAJIbHBIX MUKPOCXCM.

MoHTaxX KpHUCTAJUIOB B KOpIyca, T€pPMETH3als, 3allUTa OT aib(a-yacTUll. MHOTOKPUCTAIbHbIE
MOIYNH, OECKOpIyCHble W THOpPHIHBIE MHKpPOCXeMbl. TEHAEHLIMH W TEPCIEKTUBHl Pa3BUTHUS

cOOPOYHOI TEXHOJIOTHH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

yueOHast ayTUTOpHsI, OCHAIICHHAS! KOMIIBIOTEPOM U MYIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. JL.IL. [TaBnoB MeTonsl onpeeieHns OCHOBHBIX TapaMeTPOB MOIYITPOBOIHUKOB MaTepraioB. M.,

Bricmas mxona, 1975,
2. bapeibun A.A., Tomunun B.1., [llanoanos B.M. ®u3uko-TeXHOIOTHYECKHE OCHOBBI MAaKPO-,

MHUKPO- ¥ HAaHOZJEKTPOHUKH. PuszMatiaut, 2011.
3. 3ebpes 1. Ouznueckne 0CHOBBI KpEMHHEBOH HaHOIeKTpoHUKH. MockBa, MUDU, 2008.

JlononHuTenbHAs TUTEpaTypa
1. A.A. Uyka, o pen. A.C. CuroBa Hanoanekrponuka: yueOHOE MocoOue I By30B. 2-¢ U3/,

BMHOM, J1a0. 3naunuii, 2012
2. Edumos U.E., Kozbips U.4. OcHoBBI Mukpodsiekrporuku. U3a.: Jlans, ISBN: 978-5-8114-0866-5

2008.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. banmamos A.I"., Kpynkuna T.}O., JloceB B.B., Crapocensckuii B.I1. HanoanexrponHsle ycTporicTsa
u ux mozpenu. Http://www.twirpx.com/files/special/nano M.: MUIT, 2010.

2. Beropkos B.B., I'pununn B.A., [lparynos B.I1. BeeieHue B HaHOINEKTPOHUKY.
Http://www.twirpx.com/files/special/nano M.: MI'TYV, 2009

3. Anamos 10.0., I'pymesckuit A.M., Tumomenkos C.I1. CoBpemenHbie pobaeMbl MPOSKTUPOBAHUS
Y TEXHOJIOTUN MHUKPORJIEKTPOHHBIX cucteM: Yu. [Tocooue / [Ton pen. Tumomenkosa C.11.
Http:/library.gpntb.ru M.: MUDT, 2008.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust

¥ HH(OPMALMOHHBIX CIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)

Ha JICKIIMOHHBIX U CEMUHAPCKUX 3aHATHIX UCIIONB3YIOTCS MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYast
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTy,I[eHT, npocnymaBLm/Iﬁ KypC J'IGKI_[I/Iﬁ n CMCHHAPOB, MOOJDKCH OBJIAACTH O6H_II/IM MOHATUHHBIM
arrapaTroM U Hay4YUTbCA NPUMCHATH TCOPECTUUCCKUC 3HAHUA HA ITPAKTUKE.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocemeHus Bcex JEKIUH U CEMUHAPOB, MPEIYyCMOTPEHHbBIX y4eOHBIM IJIAHOM; BEIEHHE KOHCIIEKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICNIBbHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
IIPETIO/IaBaTEII0 Ha JIEKLIMK WK K IOKJIa(4MKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: 10.®. Anamos, 1-p TexH. HayK, podeccop



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

M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN
HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)

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

9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOM 3amade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymprare usydeHuss OUCHMIUIMHBI  «TeXHOJOTHsT MHUKPOUIEKTPOHUKM Ha 0a3e  CIIOKHBIX
MOTYTIPOBOTHUKOBBIX COSANHEHUI» 00yYaIONIHIACS JOIKCH:

3HATb:

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

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

[J KOHCTPYKIHMH, MaTepUabl, XapaKTEPUCTHUKH COBPEMEHHBIX MUKPOCXEM;

[J TeHOEeHLMU U NEePCIEKTUBbI Pa3BUTHSI IIIAHAPHOMN TEXHOJIOTUY;

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

[J aHanmm3upoBarh MpoOIEMbI B CBOCH 00IaCTH NI TENLHOCTH;
] mpaBWIIBHO BHIOPATh METOMIBI M CPEIICTBA PEaM3aIiH dIICKTPOHHBIX CPEJICTB;

[ CaMOCTOATCIIBHO CJICAUTH 3a JOCTHXKCHHUAMHU B O6J]aCTI/I KOHCTPYUPOBAHHA U TEXHOJOTHU
HU3TrOTOBJICHHA COBPCMCHHBIX MHKPOCXEM, a TaKXKC 3(1)(1)CKTI/IBHOCTI/I IMpoOn3BOACTBA U Ka4YCCTBaA
IPOXYKINH;

[]  TONB30BaThCS HOPMATUBHO-TEXHUUYECKON TOKYMEHTAIMel 10 KOHCTPYHMPOBAHUIO, TEXHOJIOTHH
cOOpKH M OLIEHKH KaueCTBa MUKPOCXEM;

[]  KpUTHYECKH, CaMOCTOSTEIBHO OICHUTh KOHCTPYKIIMIO MHUKPOCXEMBI JJIsi aBTOMATH3aldU €¢
MIPOU3BOJICTBA;

0 UCTIONB30BaTh cpenactBa BT um coBpeMEHHBIE CHCTEMBI NPOCKTUPOBAaHHS IPH pa3paboTke
MHUKPOCXEM M TEXHOJIOTHYECKUX MPOLIECCOB ATl yCIOBUIT aBTOMAaTH3ALIUH.

BJIAA€Th:

[J3HaHMUAMU 10 IEPCIEKTUBAM PAa3BUTHUS KOHCTPYUPOBAHUS U TEXHOJIOTUH JIEKTPOHHBIX CPEIICTB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bomnpocs! a5 TOATOTOBKY K 9K3aMEHY:

1. Bospacraer mwnu ymensbmaercs mnoporoBoe HampsbkeHue MOII-TpaH3ucTopa ¢ yMEHBIICHHEM
mupuHbl  kaHana? TloBermaercst ObicTpopetictBue MOII-TpaH3UCTOPOB TP OTPHUIATENHLHBIX
Temneparypax?



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?

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.

1. Bospacraer wiu ymeHblnaercss moporoBoe HampspkeHue MOII-TpansucTopa ¢ yMeHbIIEHHEM
mupuHbl  kaHana? lloBermaercst ObicTpopedictBue MOII-TpaH3UCTOPOB TpH  OTPHULATEIBHBIX
TeMIieparypax?

2. Kakoii TuIl IPOBOAMMOCTH KPEMHUS MOJIyYUTCS NP €ro jerupoBaHuu azoroM? IloBelmaercs jiu
KOHLIeHTpanus Gocdopa B KpEMHHUU N-TUIA IPU €TI0 OKUCICHUH?

[Ipumep 2.

1. 3a cyer KaKoro CBOWCTBA AIIEKTPOHOB MUHHMMAJBHBIN pa3Mep B 3JIEKTPOHHOH nuTOrpadun MEHbIIe,
yeM B ONTHYeCKoH? B Kakux cioy4asx HCIONB3YIOT IO3UTUBHBIA 3JCKTPOHPE3UCT, a KaKHX
HEraTUBHBIN?

2. Kakue mnapaMmeTphsl mpolecca OTpaHHYMBAIOT CKOPOCTh pOCTa SMHUTAKCHAJIbHOTO ciosi? Yem
OrpaHHYCHA TOJIIUHA CJIOS TIPU TETEPOIMTUTAKCUH?

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):

*  CHCTEMaTU3MPOBaHHBIC, IIyOOKWE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;

. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHUHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

. Oe3ynpeuHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE 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 IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMO TUCTIMITIIHEI;

* YMEHHUE OPUEHTHPOBATHCS B TEOPUSAX, KOHLENIMIX U HalpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTKEHMS IPYTHUX JUCIUILINH;



*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX M HAIPABICHUAX IO U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOPaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieaTh 000CHOBAHHbIE BBIBOJIBI;

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

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

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

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

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

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

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

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aAaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTO4YHO IOJIHBIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PaMOTHOE, JIOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JeNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHATBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YaCTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;



° HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PaAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

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

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHHUS B paMKaxX yueOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

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

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KECHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/I60K;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

* yYMEHHE [0l PyKOBOJACTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora 1Tox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIHA YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JIMTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTpaMMOi TUCIUILTHHBL;

*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JO0KEHHE OTBETa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTUYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCHIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHB KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa3oBaTelbHOTO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoin
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWYUE B OTBETE TIPYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IIpu mpoBeneHMM 5K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha ToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



