degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TexHomorus MUKPOIJICKTPOHUKHU Ha 0ase CI0KHBIX MOJIYIIPOBOJAHUKOBBIX COC,I[I/IHGHI/Iﬁ
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

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

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 "" mpenmycmarpuBaeT pacumpeHre MpogecCHOHANIBHOTO KPYro3opa M IONYyYEHHUS HABBIKOB aHaU3a

COCTOSIHMSI HAy4YHO-TEXHUYECKUX MPOOJIeM, ONPEeNISIONINX IPOrPecc Pa3sBUTH METOJOB IPOSKTUPOBAHUS U
TEXHOJIOTUM DJICKTPOHHBIX CPEACTB, W3yYEHHE TIOCIECIHUX AOCTIDKEHHMH M 00OCHOBaHME ONTHUMAJIBHBIX
peleHnit KOHCTPYUPOBAHUS B 00IaCTH IUIAHAPHOI TEXHOIOTHH.

3amaun Kypca:

— 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.

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 CTPYKTYypbl MHKPOCXEM Ha OCHOBe TrerepomepexofoB coeaumnennii A3BS5S 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
HAay4YHO-TEXHUYECKUX IMpOOIeM, ONPEAEISIONMX IPOrpecc pa3sBUTUS METOJOB INPOCKTHPOBAHMSA MU
TEXHOJIOTUH JICKTPOHHBIX CPEICTB, U3yUYECHHUE TOCTIETHUX JOCTHKECHUH U 00OCHOBAaHHE ONTHMAJIbHBIX
pelIeHnit KOHCTPYUPOBaHUS B 00IaCTH IUIAHAPHOI TEXHOIOTHH.

3agauu AU CHUILIHHBI

— TpUOOpETEeHHE CTYJACHTaMH HEOOXOIUMBIX 3HAaHMH B O0O0JACTHM KOHCTPYKIHMHM U TEXHOJIOTHU
MHKPODJIEKTPOHUKH;

— OCBOCHHE (DM3UKO-XMMUYECKHX OCHOB THUIOBBIX M CIIEHUAIBHBIX TEXHOJIOTMYECKUX ONepanui u
MPOLIECCOB U UX TBOPUYECKOE MCIIOIB30BAaHHUE B Pa3pabOTKaxX COBPEMEHHBIX MUKPOCXEM;

— (¢opMHpOBaHHE Yy CTYAEHTOB CHCTEMHOIO IOAXOAa K BBIOOPY OOOCHOBAaHHMS ONTHMAJIbHBIX
KOHCTPYKTHBHO-TEXHOJIOIMYECKUX PEIICHU;

— U3y4YeHHE AUCLUIUINHBI 3HAKOMUT CTYACHTOB C KOHCTPYKTOPCKO-TEXHOJIOTHYECKUMHU OCOOEHHOCTAMU
MIPOM3BOICTBA JIEMEHTHOM 0a3bl COBPEMEHHBIX IEKTPOHHBIX CHCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoGeH  BbIABUTATH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHYeCKHe MOJAENU JUIS  ONHUCAHUS HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUI M MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

COBpPEMEHHbIE HaydHbIE MPOOJIEMBbI B 00JACTH KOHCTPYHUPOBAHUS M TEXHOJOTMHU SIEKTPOHHBIX
CPEICTB;
OCHOBHBIC MOHSTHS, TEPMHHBI, OINpPEAEICHUS, KIACCH(PUKAIMM IO Pa3IWYHBIM IpPU3HAKAM,
0003HavYeHus1, 00JacT NPUMEHEHHS, XaPAKTEPUCTUKHU TNIAHAPHONW TEXHOJIOTHH;
KOHCTPYKLUH, MaTepUalibl, XapaKTEPUCTUKU COBPEMEHHBIX MUKPOCXEM;
TEHJACHLUH U NEPCIIEKTUBBI PA3BUTHS TUIAHAPHOHN TEXHOJIOTHH;
OCHOBHBIE BU/IbI TEXHOJIOTHUECKON JOKYMEHTALUH IIPU pa3pabOTKe TEXHOIOTHYECKUX POLIECCOB.
YMETb:

aHaJIM3UPOBaTh MPOOIEMBI B CBOCH 001aCTH IEATEIBHOCTH;
MPaBUWIBHO BBIOPATh METOABI U CPECTBA PEAIN3aIMN JIEKTPOHHBIX 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 NTOKyMEHTalUued 10 KOHCTPYMPOBAaHUIO, TEXHOJIOTMU
cOOPKH U OLIEHKH KaueCTBa MUKPOCXEM;

KPUTUUYECKH, CAMOCTOSATEIbHO OLIEHUTh KOHCTPYKLHUIO MHUKPOCXEMbI AJISi aBTOMAarTu3alluu ee
MPOU3BOJICTBA;

UCTIONB30BaTh cperactBa BT U coBpeMeHHBIE CHCTEMBl HPOEKTUPOBAHUS IPU pa3paboTKe
MHUKPOCXEM U TEXHOJIOTUYECKHUX MPOLIECCOB JJIsl YCIOBUI aBTOMaTHU3alnH.

BJIaJICTh:

SHAaHUAMU I10 NCPCIICKTUBAM PA3BUTUA KOHCTPYUPOBAHUS U TCXHOJIOTUU JICKTPOHHBIX CPECACTB.

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
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 Jlutorpaguss — 1mpomecc MepeHoca ) ) 4
HU300paKeHUsL.
JlerupoBanue MOJTYIIPOBOJHUKOB
4 (HazHaueHue TMpolecca JIETUPOBAHUS U 2 2 4
OCHOBHBIC OTIPEICIICHUS).
WnTerpauus TEXHOJIOTUYECKHUX
5 HIPOLIECCOB B MIPON3BOACTBEHHBIN 2 2 4

MaplIpyT U3FOTOBJIEHUS MUKPOCXEM.

dusnueckue CTPYKTYpbl MHUKPOCXEM Ha
6 OCHOBE TEeTepOIIepeXOfOB COEIUHEHUM 2 2 4
A3B5 u xpeMHUII-repMaHuil.




7 [Tpoueccsl 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 MOJyTIPOBOJHUKOBOM  TEXHOJIOTHHU. IIpyHiMnel  [IaHapHOM ~ TEXHOJOTHH.
[TonynpoBOJHMKOBBIE MaTepUasbl.

2. MOHOKpUCTAJIIBL U IIJIACTUHBI.

OCHOBHBIE TEXHOJIOTUYECKHE MPOLIECCHl MPOU3BOACTBA MUKpPOCcXeM. [Iporuo3 pa3BuTust 3JeMEHTHON
0a3bl MHUKPO3JIEKTPOHUKH. EIMHCTBO MHTErpanbHON TEXHOJIOTMH M CXEMOTEXHHMKH. MHTerpanbHas
CXEMOTEXHHUKA — MIPOAYKT Pa3BUTHA TEXHOJIOTHH. [ [pUHIMIIBI HHTETPaJIbHON CXEMOTEXHUKH.

3. Jlutorpadus — mporiecc nepeHoca n300paKeHHs.

dotonurorpadus — KIIFOUYEBOH NMpoLece MIaHAPHOW TEXHOJIOTHH. DJICKTPOHHO-TTy4YeBast TUTOTpaQusl.
Pe3uctsl — moiMMepsl 4yBCTBUTENbHbIE K OOMYUYEHHIO. DNUTAKCHS IOIYNPOBOAHUKOBBIX CIIOEB.
ONuTaKCHaIbHOE BBIPALIMBAHUE CJIOEB KPEMHHUS W3 Mapora3oBoil ¢a3el. MojekylspHO-TyueBast
SIUTAKCHUS.

[Iponeccsl HaHeceHUs IHUIIEKTPUYECKUX INOKpbITHA. Ha3zHaueHue IUAIEKTPUYECKHX CJIOEB H
TpeOoBaHMA K HUM. MeTOABI MOJMYYCHHS IUAJICKTPUUYECKUX TMOKPBITHH. TepMHUUecKkoe OKHCICHHE
kpeMHUsl. OcaxieHue AUNIEKTPUUECKUX IUIEHOK. IlepcreKTuBBI pa3BUTUS METONOB OCAXKICHMS
JTUDIIEKTPUYECKUX TJICHOK.

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

WNonnas nmmnanranus. O0opyioBaHue JUIsi HOHHOTO JIerupoBaHus. [Ipoliecchl m1a3MOXUMHYECKOTO
TpaBJCHUS TIOMYNPOBOAHUKOB, JUAJIEKTPUKOB ¥  MeTauioB. Kiaccudukamus MpoueccoB
MJIa3MOXUMHUYECKOTO TpaBieHUs. MeTajuin3upoBaHHbIE COEIUHEHUS M OMHYECKHE KOHTAKTHI.
TpeboBanust Kk MeTauM3auu. Marepuanbl IS SJIEKTPUYeCKUX coenuHeHuit. OOopymoBaHue s
HAaHECEHHA METAJUIMYECKHX IUICHOK. MeToAbl OCaXIeHus MeTauioB. VHTerpamus mporeccos
MeTaJJIM3aIliH.

5. HHrerpauusi TEXHOJIOTHYECKUX MPOIECCOB B IPOW3BOJCTBEHHBIH MapLIPYT W3TOTOBJICHUS
MHKPOCXEM.

B3anmocBs3b TEXHOMOTHYECKHX nporieccoB. Cnenngukanus Npon3BoACTBEHHOTO MapIIpyTa.
CtpykTypsl M mpoueccsl (OPMUPOBAHUS TACCUBHBIX 3JIEMEHTOB MHKpOcXeM. TpeOoBaHUS K
[TACCUBHBIM 3JIEMEHTAaM M UX cocTaB. IHTerpaabHble pE3UCTOPHI.

WHrerpaneHbele KoHAEHCATOpHl. VHTerpanbHble MHAYKTOpBI. IlacCMBHBIE AIIEMEHTHI Ha OCHOBE
BOJIHOBOIOB. Bapakropsl. Juoner LloTTKH.

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




CpoiicTBa reTeponepexonoB. TeXHOMOTus TeTepOCTPYKTYPHBIX MHKpocxeM. DYyHKIHOHAJIbHBIE
npubOpBl U yCTPOMCTBA: ONTOZJIEKTPOHHBIE U AKYCTORJIEKTPOHHBIE MPHOOPBI. MUKPOIIEKTPOHHbIE
3NIEKTPOMEXaHUYECKUE YCTPOiicTBa. MarHUTOUYBCTBUTENIbHBIE YCTPONUCTBA.

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

8. KOpHyCﬁ AJII UHTCTPAJIbHBIX MUKPOCXCM.

MoHTaxX KpHUCTAJUIOB B KOpILyca, FepMeTH3alys, 3alura OT ajb(a-dacTull. MHOTOKpHCTaJIbHbIC
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, HpOCJ'IYH_IaBH_II/Iﬁ KypC J'IeKLII/Iﬁ U CMCHUHApPOB, IOOJDKCH OBJIAACTH 06H_II/IM MOHATUHHBIM
arrapaTroM U Hay4YUTbCA NPUMCHATH TCOPECTUUCCKUC 3HAHUA HA ITPAKTUKE.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocemeHus Bcex JIEKLIUI U CEMUHAPOB, IIPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJICHUE KOHCIICKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cjenyeT oOpamarbcs 3a KOHCYJAbTalued 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

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

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynprare um3yueHHs ~AUCHUIUIMHBL  «TeXHONOrMA  MHKPORJICKTPOHHKHM Ha 0a3e  CIOXKHBIX
MOTYTIPOBOTHUKOBBIX COSANHEHUI» 00yYaIONIHIACS JOIKCH:

3HATH:

COBpPEMEHHBIC Hay4HBbIE MPOOJIEMBI B 00JACTH KOHCTPYHPOBAaHHS M TEXHOJOTHUH 3JIEKTPOHHBIX
CpEICTB;

OCHOBHBIC TOHSTHS, TEPMHUHBI, ONpPEACICHUS, KIACCH(PHUKAMH 10 Pa3IMYHBIM MpPU3HAKAM,
0003HaueHus1, 00JIaCTH IPUMEHEHHSI, XapaKTePUCTHKHU TIJIAaHAPHOH TEXHOJIOTUH;

KOHCTPYKLUH, MaTepHalIbl, XapaKTEPUCTHKH COBPEMEHHBIX MUKPOCXEM;

TEHJICHIIMH U TIEPCIEKTHBbI Pa3BUTHS IUIAHAPHOW TEXHOJIOTHH;

OCHOBHBIC BU/IbI TEXHOJIOTUYECKOM TOKYMEHTALUH MIPU Pa3padOTKe TEXHOIOTHYECKUX TPOLIECCOB.
yMeThb:

aHaJM3UPOBATh MPOOJIEMBI B CBOCH 001aCTH IEATEILHOCTH;

MPaBUIILHO BBIOpATh METO/BI U CPEJICTBA PeaIN3aIH dJICKTPOHHBIX CPEIICTB;

CaMOCTOSITEIBHO CJICJMTh 3a JOCTIKCHUSIMH B OOJIACTH KOHCTPYMPOBAaHHS M TEXHOJOTMH
M3TOTOBJICHUSI COBPEMEHHBIX MHKPOCXeM, a Takxke J(P(EeKTHBHOCTH NPOM3BOICTBA M KauecTBa
NPOAYKIINY,

MOJIB30BAThCSl HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIMEH M0 KOHCTPYHMPOBAHUIO, TEXHOJOTHH
COOPKH M OLICHKH Ka4eCTBa MUKPOCXEM;

KPUTUYECKH, CAMOCTOSTEIFHO OIICHUTH KOHCTPYKIMIO MHUKPOCXEMBI JUIS aBTOMATH3alUU €e
HPOU3BOJICTBA;

ucronb30BaTh cpeactsa BT M COBpeMEHHBIE CHUCTEMBI IMPOCKTHPOBAHUS MpU pa3paboTKe
MHKPOCXEM M TEXHOJOTUUECKHX MIPOLIECCOB ISl YCIOBHI aBTOMATU3AIINH.

BJIaJIeTh:
3HAHUSIMU 110 IEPCIICKTUBAM Pa3BUTHUsI KOHCTPYUPOBAHHS M TEXHOJIOTUH AJICKTPOHHBIX CPEJICTB.

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

C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpPOBOIUTCS YCTHBIH OHpOC 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? Iloselmmaercs ObicTpoapeiictBue MOII-TpaH3UCTOPOB TIpH  OTPHUILIATENHHBIX
Temneparypax?




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?

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.

1. Boszpacraer winm ymeHblnaeTrca mnoporoBoe HampsbkeHne MOII-Tpan3ucTopa ¢ yMeHbIIEHHEM
mupuHbl  kaHana? IloBeimaercs ObicTponmeiictBue MOII-TpaH3UCTOpPOB NpH  OTPULIATEIBHBIX
TeMIieparypax?

2. Kakoli TUIl IPOBOIMMOCTU KPEMHUS IOJyYUTCsl IIPU €ro JierupoaHuu azotom? IloBblmaercs iau
KOHLIeHTpanus Gocdopa B KpEMHHUU N-TUIA IPU €TI0 OKUCICHUH?

[Ipumep 2.
1. 3a cder KaKoro cBOHCTBA JICKTPOHOB MUHUMAIILHBINA pa3Mep B AJIEKTPOHHON JTUTOTpau MEHBIIIE,

4eM B ONTHYECKOH? B KakWx ciiydasx WCHONB3YIOT MO3UTUBHBIN DIEKTPOHPE3UCT, a KaKuX
HEraTuBHbBIN?

2. Kakue mapaMeTpsl Ipolecca OrpaHHMYMBAIOT CKOPOCTb POCTAa BMUTAKCHANbHOTO cios? Yewm
OrpaHHYCHA TOJIIUHA CJIOS TIPU TETEPOIMTUTAKCUH?

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

*  CcHCTEMaTU3MpOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;

. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

*  Oe3ympeyHOE BIIAJICHUE HWHCTPYMEHTAapHEeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;

. BBIP@KCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;

* MOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMO TUCTIMITIIHEI;

* YMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENIUAX U HAIPABICHUAX 10 U3y4aeMOl JUCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTKEHMS IPYTHUX JUCIUILINH;



*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 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 HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocCToOsTelbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

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

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

* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYIH OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa HA MPAKTUYECKUX, TaOOPAaTOPHBIX 3aHITUSAX, CHCTEMaTHYeCKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

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

* HCIIOJIb30BaHHE HAyYHON TEPMUHOJIOTUH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

*  BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHMCUUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOH Mporpammon
JVCIUIUIAHBL;

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

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
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;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OIICHKY; AaKTHBHAs CcaMOCTOsTenbHas pabora Ha
MPAaKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;



° HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BJAQJCHUE HHCTPYMEHTapHUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHHUS B paMKaxX yueOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0Aa30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

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

*  HUCIOJb30BaHUE HAaydHON TEPMMHOJOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

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

*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 10 U3ydaeMoOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM HpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
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;

*  HCIIOJIb30BaHHE HAyYHOW TEPMHMHOJIOTHH, H3JIO)KEHHE OTBETa Ha BOMIPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMH U JIOTUYECKUMU OIINOKAMU,

. cmaboe BIaJcHWE WHCTPYMEHTapueM Y4YeOHOU IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEHICHUH
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

*  HEyYMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIHMSIX W HANpaBICHUSIX H3ydaeMon
JIHCIHILINHDI,

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

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa3oBaTelbHOTO CTaHapTa;

. 3HAHUSl OTJCNBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILINHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE TPyObIX
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 MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Ilpu mpoBeneHMM SK3aMeHa oOyudarorieMycst mnpemoctamrisercs 30 MUHYT Ha MOAroTOBKY. Ompoc
oOyuaroIerocs mo OWiIeTy He JO0JKEH MPEBBIIIATh JBYX aCTPOHOMHUYECKHUX YacOB B YCTHOH W (WJIN)
MMCEMEHHOU (opme.



