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duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN



AHHOTANMA

CemMHHap 1O COBPEMEHHBIM TIPOOJIEMaM MHUKPOAJICKTPOHUKH IPEIyCMaTPUBAET OCBOCHUE CTYIACHTAMH
0a30BbIX 3HAHWI B 00JIACTH MUKPO- M HAHOAJICKTPOHUKH.

3ajaun ceMHuHapa:

- ITOBBIIIICHUC YPOBHSA 06p330BaHI/I$I CTYACHTOB 3a CUCT IMKJIa CCMHUHAPOB, HAIIPABJICHHBIX Ha O3HAKOMJICHUC
cnymaTeneI‘/'I C OCHOBHBIMH q)HSH‘IeCKI/IMI/I u (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I SABJICHUSAMU TIPUMCHSICMBIMH B
TCXHOJIOTHYCCKHUX IMPOHCCCaX B MUKPOIJICKTPOHUKH,

- 3HAKOMCTBO C MOy.]'ISII.IPIeﬁ HU3JTy4YCHHA.
Ilo pe3yiibTaTaM OCBOCHHA CCMUHApPA CTYACHT JOJIKCH:

3HaTh:

- pu3nYecKre U XUMHYECKHE OCHOBBI TEXHOJIOTHMUECKUX OTepaliii B MUKPO W HAHOJJICKTPOHHUKE;

- usnyeckre mapaMeTphl XapaKTePU3YIOIIE TEXHOIOTMISCKUE OIepallii;

- TEXHUYECKHUE U (PU3NIECKHUE OCHOBBI KOHCTPYKTUBHOTO UCTIOJTHEHUS TEXHOJIOTHIECKOTO 0O00PY0BaHNS;

- BIUSIHUE (PU3MUYECKHUX MapaMeTPOB TEXHOJIOTMYECKHX ONepaluid Ha HapamMeTphl (PU3HUYECKON CTPYKTYpBI
9NIEMEHTHOM 0a3bl M U3/1eNNH B LIEJIOM B MUKPO M HAHODJIEKTPOHHKE.

YMeTs:

- TPOBOOUTH AHANW3 BIUSHUA (PU3NYECKMX NapaMeTpPOB TEXHOJIOTHYECKUX OINepaluii Ha MapamMeTpbl
(U3NYECKOI CTPYKTYPBI U3AEIHIA MUKPO M HAHOIJIEKTPOHUKH;

- TIPHUMEHATH CTATUCTUYECKHUE METOABl aHaNU3bl JJI OLEHKHM KadecTBa IPOBEICHHUS TEXHOJIOTHYECKHX
IIPOLIECCOB;

- IUIAHUPOBAaTb M MPOBOAUTH OSKCIIEPUMEHTHI INpHU pa3pabOTKe TEXHOJOTMYECKHX IPOLECCOB MHKpPO U
HaHODJIEKTPOHHUKH.

Bnaners:

- IEPBUYHBIMH HAaBbIKAMH pa3pab0TKH TEXHOJIOTHYECKUX ONEpaluid U TEXHOJOTHUYECKUX IMPOIIECCOB MUKPO U
HAHO JIEKTPOHUKY;

- IEpPBUYHBIMHU HAaBBIKAaMH PabOTHl HA TEXHOJIOTMUYECKOM 000PYI0BaHNHY;

- OCHOBHBIMM METOJaMH aHaju3a OLEHKUM KauecTBa TEXHOJIOIMUECKUX OIepaluil M TEXHOJIOTHYECKUX
IIPOLIECCOB;

- OCHOBHBIMH METOAAMHU IPOBEIEHUS IKCIIEPUMEHTOB IIPU Pa3padOTKe TEXHOIOTHUYECKUX HMPOLIECCOB MUKPO H
HaHOIEKTPOHUKHU.

OcHOBHOE cofiepyKaHHE CeMUHapa N3JI0KEHO B CIEAYIOIINX paszesax:

1. ®usnyeckre NPUHLUIIBI TOCTPOEHHS aKyCTHUECKUX KaHAJIOB HH(OpMAamOHHOTO 0OMEHa B TBEPIOTEIBbHOM
IEKTPOHUKE

2. KBaHTOBO-XMMHYECKHE PacueThl HEKOTOPHIX KPEMHUEBO-KUCIOPOAHBIX KiIacTepoB Buaa SinOm
3. Pa3pabotka u uccnenoanne [enpra-curma AL mo texuonorun KMOII ¢ npoekTHhIMU HOpMamMu 90HM
4. OU3HUKO-TEXHOJIOTHIECKAE 0COOEHHOCTH (DOPMHUPOBAHMS BaKyyMHUPOBAaHHBIX MUKPOOObeMOB B MOMC

1. leau u 3apauu

eap AUCUMNIMHBI
- OCBOCHUE CTy/IEHTaMU 0a30BbIX 3HAHUI B O0JIACTH MHKPO- ¥ HAHODJICKTPOHHUKH.

3agaum AUCUMIIHHBI
- TOBBIIICHHWE YPOBHSA OOpa3oBaHMs CTYACHTOB 3a CYeT IMKJIa CEMHHApOB, HANpaBICHHBIX Ha
O3HAKOMJICHHE CIyliarejed ¢ OCHOBHBIMH (PH3MYECKMMH W (DU3MKO-XUMHYECKUMH SIBICHUSMHU
IIPUMEHSAEMBIMU B TEXHOJIOTHYECKUX IIPOLIECCaX B MUKPOIIEKTPOHUKH.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHOMN NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npodecCHOHANbHBIE 3a/1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

KBy (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3THUIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCUOHATBHOMY M IMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- (hu3MUecKue ¥ XUMHUYECKHE OCHOBBI TEXHOJIOTUYECKUX ONEPAIii B MUKPO M HAHOICKTPOHUKE;
- (puznueckre napamMeTpsl XapaKTepU3YIOLIIe TEXHOJOTHUECKHUE ONIEPALINH;
- TEXHHYeCKHe ¥ (U3MUECKUE OCHOBBI KOHCTPYKTHBHOTO HCIIOJHEHUS TEXHOJIOTHYECKOTO

000pyIOBaHHUS;

- BIMAHHE (U3NYECKHUX MApaMEeTPOB TEXHOJOTMYECKHX OIepanuii Ha mapaMeTpbl (u3n4ecKoi
CTPYKTYPBI 3JIEMEHTHOH 0a3bl ¥ U3AETIHUH B LIEJIOM B MUKPO M HAHOIJIEKTPOHUKE.

YMETB:

- TMPOBOJMTH AHAJIHU3 BIUSHHUA (PU3MYECKUX IapaMeTPOB TEXHOJOTMUYECKHX ONEpalyii Ha MmapamMeTpbl
(U3MYECKOI CTPYKTYPBI U3AEIHIA MUKPO M HAHOIJIEKTPOHUKH;
- IIPUMEHATh CTaTUCTUYECKUE METOJbl aHAJIN3bI JUI OLIEHKU KayecTBa IPOBEIEHUS TEXHOJOTMYECKUX

MPOIIECCOB;

- IUTAHUPOBATh U MPOBOAUTH SKCIIEPUMEHTHI NPHU Pa3pabOTKe TEXHOJOTMYECKHX MPOLECCOB MHUKPO U

HaHODJIEKTPOHUKH.
BJIAJIETh:

- TIEPBUYHBIMHM HaBBIKAMU Pa3pabOTKHU TEXHOJOTMYECKHX ONEPalfii M TEXHOJOTHMYECKHX IMPOIECCOB

MHKPO U HAHO DJICKTPOHUKU;

- IEpPBUYHBIMHU HAaBBIKAMH PaOOTHl HA TEXHOJIOTHYECKOM 000PYI0BaHNY;
- OCHOBHBIMM METOJaMH aHaJIN3a OLEHKH KadeCTBAa TEXHOJIOIMYECKUX ONEpaluii U TEXHOJIOTHYECKUX

pouecCoOB;

- OCHOBHBIMH MCTOAAMMU IIPOBCACHHA SKCIICPUMCHTOB IIpU pa3pa60TKe TCXHOJIOTHYCCKUX IIPOLCCCOB

MHKpPO U HAHOZJIEKTPOHUKH.




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
1 duznyeckre MPUHIMITBI TOCTPOESHHUS. 17 8
2 KBanToBO-XMMH4eCcKre pacyeTsl. 13 7
PazpaboTka u HCCIIeIOBaHHE
3 P A 17 8

Henvsra-curma AIIIL

4 @OU3HKO-TEXHOJIOTHYECKHE OCOOSHHOCTH 13 7
(hopMUpOBaHUS U3AETHIA

Hroro wacos 60 30
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. dusnyeckre NPUHIUIBI TOCTPOCHHUS.

®dusnyeckue NPUHLUMBI MOCTPOEHHUS aKYCTHUECKHX KaHaJIoOB HMH(MOPMAIMOHHOTO OOMEHa B
TBEPAOTENBHON IIEKTPOHHKE.

2. KBaHTOBO-XUMUYECKHUE PACUETHI.

KBaHTOBO-XMMUYECKHE pacyeThl HEKOTOPHIX KPEMHUEBO-KUCIOPOIHBIX KJIacTepoB Bua SinOm.
Cemecrtp: 2 (Becennuit)

3. Pa3pabotka u uccnenoanue [enpra-curma ALIIL

Pazpabotka u uccnenoanne [lenpra-curma ALl mo texnomorun KMOII ¢ mpoeKTHEIMU HOpMaMu
90HM.

4. OU3UKO-TEXHOJIOTUIECKUE OCOOCHHOCTH (POPMUPOBAHHUSI U3EITUH

OU3UKO-TEXHOIIOTUYECKHE OCOOCHHOCTH (OPMHPOBAHUS BAaKYyMHUPOBAaHHBIX MHKPOOOBEMOB B
MOBMC.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI




OcHoBHas nuTeparypa
1. OcHoBbI MuKpoanekTponnku [Tekcr] : [yae6.mocobue mis By3os] / . 1. Crenanenko .— 2-e u3.,
nepepad. u gor. — M. : JlaGoparopus bazoBsix 3nanmii, 2004 .— 488c.
2. Mopo V.. Mukponutorpaduss M.: Mup, 1990.
3. bepmun E.B., Ceiinman JI.A., NoHHO-TIT1a3MeHHBIE TIPOIIECCHI B TOHKOIIJIEHOYHON TEXHOJIOTHH ,

Texnochepa Mocksa. 2010. 527 ctp.
4. OnTryeckre TEXHOIOTHH MUKPO- U HaHO3JeKTpoHukH, S.M. Tountkwii, 2010, Munck, PUBIII.

JlononHuTenbHAs TUTEpaTypa
1. ®ynkumoHanbHass MUKpoIeKTpoHuka [ Teker] : yueonoe mocobue / I. . ®dypcun ; MockoBckuii
¢uznko-Texuuueckuid uH-T .— M. : MOTU, 1985 .— 112 c.

2. Hollas J.M Modern spectroscopy 2004

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.opticsinfobase.org/
http://www.elsevier.com/
http://www.sciencedirect.com/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATUAX UCTIOJIB3YIOTCS My.]'ILTPIMeI[HﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAauO Hpe3eHTaL{HI7L

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, IpOCIyMaBIIMKA KYypC CEMHHApOB, NOJDKEH OBJIAACTh OOIIMM MOHATUHHBIM anmnaparoM H
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BceX CEMUHAPOB, MPETyCMOTPEHHBIX YU€OHBIM IIJIAHOM; BE/IEHHE KOHCIIEKTOB 3aHATHIL;
aKTHUBHOE y4yacThe B O0CYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCA MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cJenyeT oOpalarbcsi 3a KOHCYJAbTalued K
JOKJIaUUKy Ha CEMUHAape.



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

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: E.C. I'opres, n-p TexH. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMaIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBAaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUIIAHBI ((CCMI/IHap no0 COBPCMCHHBIM HpO6J'ICMaM MHKPOIJICKTPOHUKW)

00yJaromuiics JOKeH:

3HATb:

- (hu3nUeCKUe U XUMHYECKIE OCHOBBI TEXHOJIOTUYECKUX OTEPAINii B MUKPO U HAHODJICKTPOHUKE;
- (hm3mUecKue napaMeTpsl XapaKTepH3yIOIue TEXHOIOTHYECKUE OTepalny;

-  TCXHHUYCCKHE H (I)I/I3I/II'ICCKI/IG

000pyIOBAHUS;

OCHOBBI

KOHCTPYKTHUBHOI'O  HCIIOJIHCHUA  TCXHOJIOTHMYCCKOTO

- BIUSHHE (PU3MUYECKUX TMapaMeTpPOB TEXHOJOTMUYECKHX Olepaluil Ha mnapaMeTpbl (U3UUECKOM
CTPYKTYPbI 2JIEMEHTHOI 0a3bl M M3AEIUN B LIEJIOM B MUKPO M HAHORJIEKTPOHHKE.

yMeThb:

- IPOBOAMTH aHAIM3 BIUAHUS (PU3MUYECKUX MApaMETPOB TEXHOJIOTMYECKUX OMNEpaluil Ha mapaMeTpsl
(U3MYECKOI CTPYKTYPBHI U3/ACIHI MUKPO U HAHOIIEKTPOHUKH;
- IPUMEHSATH CTATUCTUYECKUE METOMBI AHAJIM3HI JIJIs1 OLIEHKH KaueCcTBa MPOBEJCHUS TEXHOJIOTMYECKHUX

pouecCCoOB;

- IJIAHUPOBATH U MPOBOAUTHL SKCIICPUMCHTHI IIPU pa3pa60TKe TCXHOJIOTHYCCKUX MPOHCCCOB MUKPO U

HAHOYJICKTPOHUKH.
BJIAA€Th:




- TIEPBUYHBIMU HABBIKAMH Pa3pabOTKH TEXHOJOTHUYECKUX ONEpaluid U TEXHOJOTHYECKHUX MPOLECCOB
MHUKpPO ¥ HaHO IEKTPOHUKHY;

- IEPBUYHBIMU HaBBIKAMH PAaOOTHI HA TEXHOJIOTHYECKOM 000PYI0BaHUY;

- OCHOBHBIMM METOJIaMU aHaJIM3a OLEHKH KaueCTBA TEXHOJIOTMYECKUX ONEpaluil U TEXHOJOIMUECKHX
IIPOLIECCOB;

- OCHOBHBIMHM METO/IaMH IIPOBEIECHHS SKCIEPHUMEHTOB MPH pa3pabOTKe TEXHOIOTMYECKUX MPOIECCOB
MHUKPO U HAHODJICKTPOHHKH.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_II/IMI/IC$I y‘{€6HOFO Marcpuajia MmpoBOAUTCA YCTHBIfI OIIpoC B
Ha4aJIC 3aHATHA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! ans auddepenurpoBanHoMy 3adera:

1. ®usuueckre MNPUHLUUIBI TMOCTPOCHUS AKyCTUYECKMX KaHAJIOB HH(POPMAaLMOHHOTO oOMeHa B
TBEPIOTEIBHOU IIEKTPOHUKE.
2. KBaHTOBO-XUMHUECKHE PacUeThl HEKOTOPBIX KPEMHHUEBO-KHCIOPOAHBIX KiacTepoB Buaa SinOm.

3. Pazpabotka u uccienoanue Jenvra-curma AL mo texnonorun KMOII ¢ npoeKTHBIMH HOpMaMu
90HM.

4. DU3HMKO-TEXHOJOTHYECKHE OCOOCHHOCTH (POPMHUPOBAHUSI BAaKyyMHPOBAHHBIX MHUKPOOOBEMOB B
MOBMC.

5. UccnenoBanne Gpu3nIecKuX NPUHIUIOB GyHKIMOHUpOBaHUS ReRAM sneMenTa namsTH.

6. Ananmu3 ocobeHHocTell TexHonmoruueckoro mapipyta uzroroieane KMOIT CBUC ¢ npoekTHbIME
HopMamu 32HM U 45HM.

7. TexHONMOTHUS 3IMEKTPOHHO-TYUEBOH JIMTOrpaduu st ypoBHS 45 HM.

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 pEIIaTh CIOXKHBIE NPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
* TMOJIHOE U TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENUUAX U HAIPaBICHUAX 10 U3y4aeMOl AUCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi PaboTa Ha NPAKTHUYECKHUX, JJAOOPATOPHBIX 3aHATHUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJHBIE 3HAHUS 110 BCEM pa3zieliaM 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 HCIONb30BAThH B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIaTh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKax ydeOHOW NporpamMMbl, IOJIHOE€ YCBOEHHE OCHOBHOM W JIONIOJHHU TEIbHOM
JUTEPaTyphl, PEKOMEHAOBAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  caMocCToATeNbHas paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTH3MPOBaHHbIC, TIIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHOH MPOrpaMMBl;

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0)KCHHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [CJIaTh 000CHOBaHHEIC BBIBO/IbI;

* BJIAJICHUEC MHCTPYMEHTApHEM y4eOHOW MUCHIUILTUHBI (METOIAMH KOMIUIEKCHOTO aHaJIN3a, TEXHUKOU
MH(OPMAIIMOHHBIX TEXHOJIOTHIA), YMEHHUE €ro HCIIOIb30BaTh B MOCTAHOBKE M PELICHHH HAYYHBIX U
npodeCcCHOHANBHBIX 33/1a4; CIIOCOOHOCTh CaMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEIHLHOU JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM Mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHLEMIUAX U HANPABICHUSAX IO H3y4aeMOM
JTUCITUIUIMHE W JIaBaTh WM KPUTHYECKYH) OIICHKY C TIO3WIUK TOCYJapCTBEHHON wuaeonoruu (1o
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

* aKTHBHAs CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, Ja00OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

7 6amnoB — (OYEHb XOPOLIO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

¢ HCIIOJb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUHN (B TOM YHUCJIC HA UHOCTPAHHOM ${3BIK6), JIMHTBUCTHYCCKHU U
JIOTUYCCKH IMPABHUIIbHOC U3JIOKCHUC OTBETA HA BOIIPOCHI, YMCHUC [€J1aTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHNEC MHCTPYMCHTAapUeEM yqe6H0171 AUCHUIUIMHBI, YMCHUC €r0 UCIOJIb30BATH B IIOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

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

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocCToOsTelbHas padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSAX, Y4acTHE B TPYIMIIOBBIX
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
MPpaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJAJCHHE WHCTPYMEHTapHeM YYeOHOW AMCLUUIUIMHBI, YMEHHE €ro HCIIOJb30BaThb B PELICHHU
Y4eOHBIX U MPOQPECCHOHANBHBIX 33]a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HMM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTra Ha
MPAaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMNIOBHIX OOCYXICHHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUi.

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

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIHUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI;

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOQEeCCHOHAIBHBIX 33/1a4;

* CIOCOOHOCTh CAMOCTOSTCIILHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIINHUAX W HAIPaBJICHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

*  caMmocCToATeNbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL



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

*  BJAQJCHUE HHCTPYMEHTapHUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM HpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00bEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOrpaMMOi TUCIUILTHHBL;

*  HCIOJIb30BaHME HAy4YHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaoe BIaJeHHE HMHCTPYMEHTapHeM Yy4eOHOW IUCUMIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHAAPTHBIX (TUIOBBIX) 3a7a4;

*  HEYMEHHUE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMNUMAX M HalpaBICHUSIX H3yyaeMoi
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPbl HCTIONHEHUS
3a/laHUN.

2 6amia — (HEYIOBJIETBOPUTEJIBHO):

* (parmeHTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HaHMUSA OTHCIBHBIX JIUTEPATYPHBIX HCTOYHHUKOB, PEKOMEHJIOBAaHHBIX Y4EOHOH mporpamMmoii
JVCIUIUIAHBL;

*  HEYMCHHE HCIOJb30BaThb HAYYHYIO TEPMHUHOJIOTHIO AMCLMIUIMHBL, HAJIMYHE B OTBETE TPYOBIX
CTHIMCTHYECKHX M JIOTUYECKUX OLIHOOK;

* TACCHUBHOCTb Ha NMPAKTUYECKUX U JJAOOPATOPHBIX 3aHATUAX, HU3KHH YPOBEHb KyJIBTYPbl HCIIOJIHEHUS
3aIaHUH.

1 6a1 — (HEYAOBJIETBOPUTEJIBHO):

* OTCYTCTBHE 3HAHUH M KOMIIETCHIMH B paMKax 00pa30BaTebHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

[Ipu mpoBenenun auddepenurpoBaHHoro 3adera obyuarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarotoBky. Omnpoc obyuaromerocs 1o OmiIeTy He JAOJKEH IPEBBIIATh ABYX aCTPOHOMHYECKHX YacOB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



