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: DU3NKO-XUMHUYECKHE OCHOBBI OpOLCCCOB JICTUPOBAHUA U OCAKACHHUA TOHKUX TIJICHOK
0 HANIPaBJICHUIO: HpI/IKHaI[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
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nekuuu: 15 gac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sx3ameny: 60 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrtaBui: B.®. Jlykuues, o-p ¢u3.-MaT. HayK, (Ha yIaJIeHUE) WICH-KOPPECTIOHACHT
POCCHUICKOM aKaJIeMUU HayK

[Iporpamma obcyxeHa Ha 3aceqaHnu Kadenpbl HAHOIEKTPOHUKH U KBAHTOBBIX KOMIIbIOTEpOB 29.05.2020



AHHOTANMA

Kypc "®Ousznko-xMMHYECKHE OCHOBBI NPOIECCOB JIETHPOBAHUS M OCAXACHUS TOHKMX IUICHOK" H3ydaeT
OCHOBHBIE TIPEJCTABICHUS II0 METOJaM OCaXJCHHS TOHKHMX IUIGHOK B CYOMHKPOHHOW TEXHOJOTHH
unTerpanbHbiXx cxeM (MC), B 4acTHOCTH, MarHETPOHHBIM PaclbUICHUEM, 3JIEKTPOHHO-TYYEBBIM HCIIAPCHUEM,
HMOHHO-CTUMYJIHPOBAaHHBIM ~ OCQKICHUEM, OCAXKAEHHEM B YCIOBUSIX AaBTOMOHHOW OoMOapAnMpOBKH,
MOJIEKYJIIPHO-ITYYKOBOM SITUTAKCUEH;

3amauy JUCHHUILIMHEL:

» JloHecTu 0a30BbIC 3HAHUS MO0 OCHOBHBIM METOJ[AM HAHECEHHS TOHKUX IJICHOK B COBPEMEHHON TEXHOJIOTHUN
4O

* JlaTh OCHOBHBIE MPE/CTABJICHHS 110 COBPEMEHHBIM METOJ[aM JISTUPOBAHHUS CJIOEB TTOJIYTPOBOIHUKOB;

* TIpuBUTH LIENOCTHBIN B3MJISA] HA COBPEMEHHOE TPon3BoACcTBO VIC 1 OCHOBHBIC €r0 TPYIAHOCTH.

[To pe3ynbTaram 0CBOEHUS AUCHUIIINHBI CTYICHT AOJDKEH:!

3HaTh:

OcHOBHEBIC METOAbl HAHCCCHUA TOHKUX IIVICHOK B COBPEMCHHOM IIPOU3BOACTBE HNC u ocHOBHEIE MCTOIbI
JICTUPOBAHUS MOJIYIIPOBOJHUKOBBIX CIIOCB.

VYMeTs:

OI_IGHI/IBaTB OCHOBHBIC MapaMCTpPbl MOJIYIIPOBOJHUKOBBIX HC B 3aBUCHMOCTH OT TEXHOJIOTHYECKHUX HOpM U
MPUMCHACMBIX MAaTCPUAJIOB.

Bnaners:

Hagbikamu paGoThI ¢ TeKyIel JINTepaTypoil Mo CrenuaabHOCTH U OPUEHTHPOBATHCS B TEHICHIUAX Pa3BUTUSA
TEXHOJIOTUH COBPEMEHHOW HAHODJIEKTPOHUKH.

TeMbl 1 pa3aensl:

. TexHrKa CBEpXBBICOKOTO BaKyyMa

. MarneTpoHHO€E pacrbUIeHHE

. DIEKTPOHHO-TY4YEeBOE HCIIapEHUE

. NoHHO-CTUMYITUPOBaHHOE OCaXICHUE

. Ocaxxnenue u3 ra3oBoi (hasbl

. ATOMHO-CJI0€BO€ HAaHECEHHE TUICHOK

. MuoroyposHeBbie coeaunenusi B KMOII-ynprpadonsmmx UC

0 NN N bW

. [IpoGiieMa BEICOKOHAICIKHBIX KOHTAKTOB K KPEMHUIO
9. MonexyaspHO-TIyYKOBast SITUTAKCHUS

10. Konnermmy cucTeM 19 HOHHOW UMINIAHTAIuHA

11. MoHHBIE UICTOYHUKU

12. TIpoGeru noHOB

13. ObpazoBanue paguaIioHHbIX Je(hEeKTOB

14. OTXUrY JISTHPOBAHHBIX CTPYKTYP

15. beicTpble OTXKUTH

16. Coznanue cynepMenKo3aieraroinx p-1 IepexoaoB.

1. leau u 3apauu

eap AUCUMNIMHBI
JaTh OCHOBHBIC MPECTABICHUS IT0 METOJaM OCKICHUS TOHKUX TUIEHOK B CYOMUKPOHHOM TEXHOJIOTHH
uHTerpanpHbix cxeM (MC), B 4yacTHOCTH, MarHeTPOHHBIM pAacCIbIJICHUEM, 3JIEKTPOHHO-TYYEBHIM
UCIIApEHUEM, HMOHHO-CTHMYJIHPOBAHHBIM OCaXKICHHEM, OCAXKICHHEM B YCIOBHSAX aBTOMOHHOM
00MOapIMPOBKU, MOJICKYIISIPHO-ITYYKOBOH SMTUTAKCHEN;
JaTh OCHOBHBIE HPEACTAaBICHUS O MHOTOypoBHEBOW Metaumzaiuu MC M TeHAEHLIMH mepexoia oT
QATIOMHHUEBON METAJUTH3AINH K METHOM;
JaTh OCHOBHBIE TMpEACTaBICHHS 00 WMOHHOW WMIUIAHTAlMd B CYOMHKPOHHOW TEXHOJOTHU
MHKPO3JIEKTPOHHUKH.



3agauu AU CHUIIHHBI

» Jlonectu 06a30Bbie 3HAHWS MO OCHOBHBIM METOJaM HAHECEHWsI TOHKHX IUIGHOK B COBPEMEHHOM
texHojoruu UC;

° I[aTL OCHOBHBIC MIPCACTABJICHUSA 11O COBPCMCHHBIM METOAAM JICTUPOBAHHA CJIOCB ITOJYIIPOBOJAHUKOB,
° HpI/IBI/ITB LICJ'IOCTHBIﬁ B317144 HAa COBPCMCHHOC ITPOU3BOACTBO WC u ocHOBHBIE €T0 TPYAHOCTH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/IC ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IH)II/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe/OBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

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

pemarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

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

B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
OCHOBHbBIE METO/bl HAHECEHHS TOHKMX IUIGHOK B coBpeMeHHOM mpousBoactBe MC u ocHOBHbIE
METO/IbI JIETHPOBAHUS TTOTYIPOBOIHUKOBBIX CJIOEB.

YMETh!
OueHnBaTh OCHOBHBIE HapaMeTphbl MOIYNMPOBOTHUKOBBIX MC B 3aBHCMMOCTH OT TEXHOJOTHYECKHX
HOPM U IIPUMEHSEMBIX MaTE€pUaJIOB.

BIIAJICTh!

HaBbikamu paGoThl ¢ TEKyIIed JUTEpaTypoil MO CHENHAIbHOCTH U OPUEHTUPOBATHCS B TEHICHIHUAX
Pa3BUTHSI TEXHOJIOTUU COBPEMEHHON HAaHOAJIEKTPOHHKH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B 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
Beenenue B (HU3UKO-XUMUYECKUE
1 OCHOBBI ~TIPOIIECCOB  JIETUPOBAaHUSA U 15 15 30
OCaXJICHHUS TOHKHX TICHOK
2 MonekyasipHO-ITyYKOBast SITUTAKCHUS 30 30
Nroro gacos 15 45 60
ITonroToBka k 3K3aMeHy 60 gac.




OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)
1. Beenenue B prU3MKO-XUMHYESCKHE OCHOBBI ITPOIIECCOB JICTHPOBAHKS U OCAXKICHHUS TOHKUX TUICHOK

. TexHuka cBEpXBBICOKOTO BaKyyMa

. MarseTpoHHO€ pacnblIEHUE

. DIIEKTPOHHO-ITy4€BOE HCIIapeHHe

. IOHHO-CTUMYIMPOBaHHOE OCAXK/ICHHE

. Ocaxxnienne u3 ra3oBoi (hasbl

. ATOMHO-CJI0€BO€ HaHECEHHUE MIIEHOK

. MuoroypoBHeBbie coenuaenusi B KMOII-ynbrpadonsmux UC

0 3N L AW~

. IIpobGnema BBICOKOHA/I€KHBIX KOHTAKTOB K KDEMHUIO

Cemecrtp: 2 (Becennuit)
2. MoneKyasipHO-TTy4KOBasi SMUTAKCHUS

. MonexynspHO-ITy4KoBas 3IUTAKCUS

. KoHuenmmu cuctem aist HOHHON MMILTaHTalUU
. NoHHBIE NCTOYHHUKHU

. [Ipoberu nonon

. O6pazoBaHue paHalMOHHBIX J1e(DEKTOB

. OT)KHUrY NeTUPOBAHHBIX CTPYKTYP

. beicTpble oKUK

0 3O LD AW~

. Co3maHue cynepMesKo3ajeraromux p-11 Hepexo1oB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

HeobxoanMoe 000pyaoBaHue IS JICKIUI U IPAKTUISCKUX 3aHSATHIA: KOMITBIOTED U MYJIbTUMEIHIHOE
o0opynoBaHue (IPOEKTOP).

OOecrieueHre CaMOCTOSTEIBHON pabOThL: JOCTYH B ceTh MHTEpHET, ZOCTYN K PeKOMEHI0BAaHHOM
auTeparype.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. X. Puccen, . Pyre. Monnas ummnantauus. M. Hayxka, 1983, 362 c.

2. Yenr JI., ITnor K. Jly4yeBast sniuTakcus U reTepocTpyKTypsl. (riep. nox pen. XK.M. Andeposa) M.Mup,
1989, 600c.

JomnonHutensHas auTeparypa

1. Teopetnueckas ¢puzuka: B 10 . T. 7 : Teopust ynpyroctu : yue6. mocodue s By3os / JI. [, Jlannay,
E. M. JIubumn .— 4-e u3a., ucnp. u jpom. — M. : Hayka, 1987 .— 248 c.



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

1. http://www.itrs.net
2. http://www.elibrary.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA My.]'[BTHMCI[HfIHLIE TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, mpoCiylIaBIIMi Kypc JEKUUMI M CEMHHApOB, JOJDKEH OBJAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenrHoe ocBoeHue Kypca Tpedyer:

1) mocemienns Bcex 3aHSATHH, NPEAYCMOTPEHHBIX YYeOHBIM IUIAHOM; Bell€HHE KOHCIIEKTOB 3aHSTHIA;
aKTHBHOE y4acTHE B 00CYKAECHUH 3aHATHI.

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



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 HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: B.®. Jlykuues, o-p ¢u3.-MaT. HayK, (Ha yaJeHUE) WICH-KOPPECTIOHACHT
POCCHUICKOM aKaJIeMUH HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus: AUCHUILTHHBI « DH3UKO-XUMHUYECKUE OCHOBBI MPOLIECCOB JISTUPOBAHUS U OCAXKICHUS
TOHKHUX IUICHOK» OOYYaOIIMNCS TOJKEH:

3HATb:

OcHOBHBIE METOJbl HAaHECEHUs TOHKUX IUIEHOK B COBpeMeHHOM IpousBoactse MC u ocCHOBHbIE
METOJIbI JIETHPOBAHHUSI ITOJIYIIPOBOTHUKOBBIX CIIOEB.
yMeTh:

OueHnBaTh OCHOBHBIE NapaMeTphbl MOIYMPOBOTHUKOBBIX MC B 3aBHCMMOCTH OT TEXHOJOTHYECKHX
HOPM U IIPUMEHSEMBbIX MaTepPHAJIOB.
BJIaJeTh:

HaBbikamu paboThl ¢ TEKyIIel JUTEpaTypoi MO CHENHAIbHOCTH U OPUEHTUPOBATHCS B TEHICHIHUAX
Pa3BUTHSI TEXHOJIOTUU COBPEMEHHON HAaHOAJIEKTPOHHKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nensx npoBeneHHs TEKYLIETO KOHTPOJIS YCIEBAEMOCTH MPEAYCMOTPEH KpPaTKHM Ompoc Mo TeMaM
MIPENbIAYIIETO 3aHITHS.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bompocsr k ax3ameHy B 9 cemecTpe:

. Texauka CBCPXBBICOKOI'O BaKyyMa

. MaFHeTpOHHOC paclublICHUC

. BHGKTI)OHHO—Hy‘leBOG HUCIapCHUC

. I/IOHHO—CTI/IMYHI/IpOBaHHOC OCaAXACHUC

1

2

3

4

5. OcaxzaeHue u3 razoBoi ¢a3sl

6. ATOMHO-CJIO€BOE HAHECEHHE IIIEHOK

7. Muoroyposuesbie coenuHerns B KMOII-ynsrpadonsmmx UC
8

. Hp06neMa BBICOKOHAJIC’)KHBIX KOHTAKTOB K KPEMHUIO

Bomnpocs! k 3k3aMeny B 10 cemectpe.

1 MonexynsipHO-ITyYKOBast SITUTAKCHUS

2. Konmnenmmu cucteM i MOHHOH UMILTAHTAIAN
3. WoHHBIE UCTOYHUKHI

4. Ilpoberu noHOB




5. OO6pazoBaHue paJiualMOHHBIX JIe(hEKTOB

6. OTXHUTY JETUPOBAHHBIX CTPYKTYP

7. BeICTpBIE OTKUTU .

8. Coznanme cynepMenKo3aleraloniiux p-1 MepexoaoB.

ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.
[Ipumep 1.

1. TexHuKa CBEpXBBICOKOTO BaKyyMa
2. Mar"eTpoHHO€ pacrbliIeHHE

[Ipumep 2.
1 MonekynsspHO-TTyIKOBas SMUTAKCHS
2. Kounenuuu cucreM sl HOHHON UMILIAHTALINN

Kpurepun oneHnBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HAPaBICHUIX 10 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHUE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOseMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW NporpaMMbl, IOJHOE YCBOCHHE OCHOBHOH W JIONOJHUTEIBHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UpPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;
*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
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 PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,
* yMEHHE OPHEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLEMLUSIX M HAMPABICHUAX MO H3y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULMI rocydapCTBEHHOH wujeoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);



* AaKTUBHAas CaMOCTOsTENbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

7 6anoB — (OYEHb XOPOLIO):
* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH ITPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JI1aTh 000CHOBaHHBIE BBIBO/IBI,

® BJIaICHUC MHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIIMHBI, YMCHHUE €r0o HUCII0JIb30BaThb B IIOCTAHOBKE U
PCHICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

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

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHLCHIMUAX H HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

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

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC ACJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUC MHCTPyMEHTapUeM Yy4YeOHOH INUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSIX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKUI YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3aJaHUi.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4eOHOH MPOTrpaMMBI;

° HCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTEIILHO IMPUMCHATH TUIIOBLIC PCHICHHNA B paMKax yqe6H0171 nporpamMmmai;
¢ YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aAaHUH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;
* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  HCIOJNIb30BAaHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

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

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

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

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPBI HCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;

* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOMH MPOrpaMMOi TNCIHUILINHB;

*  HCNOJNB30BaHWE HAYYHOM TEPMHUHOJOTHH, HM3JO0XKEHHE OTBETAa Ha BONPOCHI C CYIIECTBEHHBIMHU
JMHIBUCTHYECKUMH U JIOTHYECKUMU OIINOKaMU;

¢  ciaboe BIAJIEHHE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;



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

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOTO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILIAHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI) TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHHH.

1 6amr — (HEYIOBJIETBOPUTEJIBHO):

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

5. MeTonuueckune MaTepuajbl, OMpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnu sk3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromerocst no OuieTy He TOJHKEH MPEeBBIIIAaTh OJHOTO Yaca B YCTHOW M (WJIM) TUCbMEHHOU dopMme.



