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duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN



AHHOTANMA

CemMHHap TO COBPEMEHHBIM TNPOOJIEMaM MHKPOAJICKTPOHUKH MPEIyCMaTpUBAET OCBOCHUE CTYIACHTAMH
0a30BbIX 3HAHWI B 00JIACTH MUKPO- M HAHOAJICKTPOHUKH.

3ajaun ceMHuHapa:

- MMOBBIIIICHUC YPOBHA 06pa3OBaHI/I$[ CTYACHTOB 3a CUCT LUKJIa CCMHWHAPOB, HAIIPABJICHHBIX Ha O3HAKOMJICHUC
cnymaTeneI‘/'I C OCHOBHBIMH Q)HSH‘ICCKI/IMI/I n (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IMI/I ABJICHUAMU TIPUMCHSACMBIMU 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;

- BIMSIHUE (PU3UYECKHX NapaMEeTPOB TEXHOJIOTMYECKMX ONepaluii Ha mapaMeTpbl (U3NYECKOH CTPYKTYPHI
9NIEMEHTHOM 0a3bl M U3/1eNNH B LIEJIOM B MUKPO M HAHODJIEKTPOHHKE.

YMeTs:

- TPOBOIUTH AaHAIM3 BIUSHHUA (HU3HMUCCKUX IapaMETPOB TEXHOJOTMYECKHX OIepalnuii Ha mHmapameTpbl
(U3NYECKOI CTPYKTYPBI U3AEIHIA MUKPO M HAHOIJIEKTPOHUKH;

- IPUMEHATH CTATUCTUYECKHE METOABl AHAJIM3BlI JUISI OLIEHKH KauecTBa IPOBEACHHA TEXHOJIOTHYECKUX
IIPOLIECCOB;

- IJIAHUPOBAaTh M IPOBOAWUTH SKCHEPHUMEHTHI NPH Pa3pabOTKe TEXHOIOTMYECKUX IPOIECCOB MUKPO U
HaHODJIEKTPOHHUKH.

Bnaners:

- ICPBUYHBIMH HABBIKAMH Pa3pabOTKH TEXHOJIOIMYECKUX ONEpaluii ¥ TEXHOJIOTHYECKUX MPOLIECCOB MUKPO U
HAHO JIEKTPOHUKY;

- IEpPBUYHBIMHU HAaBBIKAaMH PabOTHl HA TEXHOJIOTMUYECKOM 000PYI0BaHNHY;

- OCHOBHBIMH METOJaMH aHajlu3a OLIEHKM KadecTBa TEXHOJIOTMYECKUX OllepalMid U TEXHOJOTHYECKHUX
IIPOLIECCOB;

- OCHOBHBIMH METOJAaMH MPOBEACHUS IKCIIEPUMEHTOB IIPH pa3padOTKe TEXHOIOTHYECKUX MPOLECCOB MUKPO U
HaHOIEKTPOHUKHU.

OcHOBHOE cofiepyKaHHE CeMUHapa N3JI0KEHO B CIEAYIOIINX paszesax:

1. ®usnyeckye NPUHLUIIBI TOCTPOEHUS aKyCTHUECKUX KaHAJIOB HH(POPMALIMOHHOTO OOMEHA B TBEPIOTEILHON
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 YPOBHA OOpA30BaHUs CTYJCHTOB 3a CUET LUKJIA CEMUHApOB, HANPABICHHBIX Ha
O3HAKOMJICHHE CIylIareled C OCHOBHBIMH (U3NYECKUMH M (U3UKO-XUMUUYECKHUMH SIBICHUSIMH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 Crpemutrcs K TOJY4YEHUIO 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

- (hu3MUecKue ¥ XUMHUYECKHE OCHOBBI TEXHOJIOTUYECKUX ONEPAIii B MUKPO M HAHOICKTPOHUKE;
- (puznueckre napamMeTpsl XapaKTepU3YIOLIIe TEXHOJOTHUECKHUE ONIEPALINH;
- TEXHHYeCcKne ¥ (U3NYECKHe OCHOBBI KOHCTPYKTHBHOTO MHCHOJHEHHMS TEXHOJOTMYECKOIO

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;
- IPUMEHATh CTaTUCTUYECKHE METO/bI aHAJIM3bI JUISl OLICHKM KauecTBa IPOBEACHUS TEXHOIOIMYECKUX

MPOIIECCOB;

- IJIAHUPOBATh M MPOBOAUTH IKCHEPUMEHTHI IPU Pa3pabOTKe TEXHOJIOTMYECKHUX MPOILECCOB MHUKPO U

HaHODJIEKTPOHUKH.
BJIAJIETh:

- TIEpPBUYHBIMHM HaBBIKAMU Pa3pabOTKH TEXHOJOTMYECKHX ONEpaLUil U TEXHOJIOTHYECKUX IPOLECCOB

MHKPO U HAHO DJICKTPOHUKU;

- IEpPBUYHBIMHU HAaBBIKAMH PaOOTHl HA TEXHOJIOTHYECKOM 000PYI0BaHNY;
- OCHOBHBIMHM METOJIaMH aHAJIM3a OLIEHKH KayeCTBA TEXHOJIOTMYECKHUX ONEpaluil U TEXHOJIOTHYECKUX

pouecCoOB;

- OCHOBHBIMU MCTOAAaMU IMPOBCACHUS SKCIICPUMCHTOB IIpU pa3pa60TI<e TCXHOJIOTMYCCKUX 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 NPUHLUIBI TMOCTPOEHHUSI AKyCTHUECKMX KaHaJoB HMH(OpMaMOHHOrO 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 AL mo texnonmorum KMOII ¢ mpoekTHRIMU HOpMaMu
90HM.

4. OU3UKO-TEXHOJIOTUIECKUE OCOOCHHOCTH (POPMUPOBAHHUSI U3EITUH

OU3NKO-TEXHOIIOTHYECKHE OCOOCHHOCTH ()OPMHUPOBAHUSI BaKyyMHPOBaHHBIX 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, IpOCIyIIaBIIMA KYypC CEMHHApOB, JOJKEH OBJIAACTh OOIIMM MOHSATHHHBIM ammaparoM U
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BCeX CEMHUHAPOB, NMPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BeICHUE KOHCIIEKTOB 3aHSATHIA;
aKTHUBHOE y4yacThe B O0CYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCA MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTHCNIBHBIX TEM, BOIPOCOB, CIENyeT OOpaliaThCsi 3a KOHCYJIbTalKMed 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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHHUILIAHBI «CeMI/IHap o COBPCMCHHBIM HpO6J'IeMaM MUKPOIJICKTPOHUKNY

00yJaromuiics JOKeH:

3HATb:

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

-  TCXHHUYCCKHEC H (1)I/I3I/I‘I€CKI/IC

000pyIOBAHUS;

OCHOBBI

KOHCTPYKTHUBHOTO  HCIIOJIHCHUA  TCXHOJOTHYCCKOTO

- 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 CTaTHUCTUYECKHE METOABI aHAJIM3BI JJI OIIEHKH KauyeCcTBa MPOBEIECHUS TEXHOJIOTUYECKUX

pouecCCoOB;

- IJIAaHUPOBATH U MPOBOAUTH SKCIICPUMCHTHI IIPpU pa3pa60TKe TCXHOJIOTUYICCKUX IIPOLCCCOB MHUKPO U

HAHOYJICKTPOHUKH.
BJIAA€Th:



- NIEPBUYHBIMU HABBIKAMH Pa3paOOTKH TEXHOJOTHUYECKHUX OMNEpalil U TEXHOJOTHYECKHX IPOLIECCOB
MHUKpPO ¥ HaHO IEKTPOHUKHY;

- IEPBUYHBIMU HaBBIKAMH PAaOOTHI HA TEXHOJIOTHYECKOM 000PYI0BaHUY;

- OCHOBHBIMM METO/IaMU aHAJIM3a OLEHKU KayecTBAa TEXHOJOIMUECKHUX ONEpPalUil U TEXHOJIOIMUECKUX
IIPOLIECCOB;

- OCHOBHBIMH METOIaMH TPOBEACHUS SKCHEPHUMEHTOB NPHU pa3pabOTKe TEXHOJIOIMYECKHUX IPOLECCOB
MHUKPO U HAHODJICKTPOHHKH.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0ro Marcepurajia InpoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

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

Bonpocs! ans auddepenurpoBanHoMy 3adera:

1. ®usmueckue MNPUHLUINBI MOCTPOCHUS AKyCTHYECKHMX KaHAJIOB HWH(POPMALMOHHOTO 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. OU3NKO-TCXHOJIOTUYECKHE OCOOEHHOCTH (i)OpMI/IPOBaHI/IH BaKyyMHPOBAHHBIX MHKpOO6’beMOB B
MOBMC.

5. UccnenoBanne Gpu3nIecKuX NPUHIUIOB GyHKIMOHUpOBaHUS ReRAM sneMenTa namsTH.

6. Ananmu3 ocobeHHocTell TexHomorudeckoro Mapmipyra u3rorosieHrne KMOIT CBUC ¢ nmpoekTHBIMU
HopMamu 32HM U 45HM.

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

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpedHoe 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 DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadOTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHUHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBbl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM NporpamMMmbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHAOBAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  caMmocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydyacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3UPOBaHHbIC, TNIyOOKKE M TOJHBIC 3HAHUS IO BCEM MOCTABJICHHBIM BOIIPOCAaM B 00bEMe
y4eOHOH MPOrpaMMBl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUIJIBHOC
H3JI0)KCHHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [CJIaTh 000CHOBaHHEIC BBIBO/IbI;

* BIAJCHHE WHCTPYMECHTapUeM YYeOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJN3a, TEXHUKOU
MH(OPMAIIMOHHBIX TEXHOJIOTHIA), YMEHHE €ro HCIIONb30BaTh B IOCTAHOBKE M PELICHHM HAYYHBIX U
npoQeCcCHOHANBHBIX 33/1a4; CIIOCOOHOCTH CaMOCTOSTENIFHO peIlaTh CIIOKHBIE MPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEMIMSIX M HANpPaBICHUSX MO H3y4aeMOM
TUCITUIUIMHE W JlaBaTh UM KPUTHUYECKYIO OIICHKY C TO3WIMA TOCYIapCTBEHHOW HIeoNoTuu (10
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

* AaKTUBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHATUSIX, CHCTEMAaTHUECKOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

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

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH IMPABHUIIbHOC U3JIOKCHUC OTBETA HA BOIIPOCHI, YMCHUC [€J1aTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHUC UHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIINHBI, YMCHHUE €r0o HUCII0JIb30BaThb B INOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

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

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE 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
MPpaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUC WMHCTPyMEHTapUeM Yy4YeOHOH NUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3a]a4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, MEPUOAMYECKOE YYaCTHE B TIPYHIOBBIX OOCYKACHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUi.

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

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKHU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
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, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

*  camocTosTenbHas padoTa Ha IMPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

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



*  HUCIOJIb30BAaHUE HAYYHOH TEPMHUHOJIOTUMH, CTWIMCTUYECKOE U JIOIMUECKOE H3JI0KEHUE OTBETAa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

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

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
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;

*  HCHOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMIAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

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

2 6amia — (HEYIOBJIETBOPUTEJIBHO):

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

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW IporpaMMoi
JVCIUIUIAHBL;

*  HEYMEHHE HCIIOJb30BATh HAYYHYH) TEPMHUHOJIOTUIO IUCLMIUIMHBI, HAJM4YWE B OTBETE TIPyObIX
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. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

[Ipu mpoBenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMIeTy He JOJIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



