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AHHOTANMA

Kypc nmocssmien gpyHaaMeHTaabHbIM M IPAaKTHYECKUM aclieKTaM TEeXHOJIOTUH M3rOTOBJICHUS HAaHOPa3MEpPHBIX
YCTPOMCTB. 3aHATHS HAUYMHAIOTCS C BBEACHUS B TEXHOJOTHIO YUCTBIX IOMEILEHHH, KOJeKca pPaboThl H
0€30MacHOCTH B IIEHTpaxX HaHO-NPou3BoAcTBa. [lanmee oOcyxmaeTcs LENblid s TEXHOJIOTHH, MaTepHaioB U
MeToioB: Y® U DJIEKTPOHHO-Ty4eBas JUTOTpadus, MOKpPOE M CyXO0€ TpaBlIeHHE, TOHKO-IUICHOYHOE
OCAXICHHUE, TEPMUUECKUH OTXKUI, YNPaBIsEMOE OKUCIEHUWE M MOHHO-JIydeBas WMMIUIAHTALVsl, METPOJIOTUs
HaHO-pa3MEpHBIX YCTPONCTB.

B 3axmounTenbHOM yacTH OOCYKAAIOTCS TPUMEPHI HM3TOTOBJIEHUS TPHOOPOB. VY CTyAeHTOB OyneT
BO3MOXHOCTb OCBOUTBH MPAKTUYECKYIO pabdOTy Ha HEKOTOPBIX YCTAHOBKAax. 3aHATHS MNPOBOIATCS Ha
tepputopun CKoNTEexa, HEKOTOPhIE JEMOHCTpaluy — B tabopatopusix MOTU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJIEHHE C COBPEMEHHBIM COCTOSHHEM HCCIEAOBAaHMN M pa3pabOTOK B OOIACTH TEXHOJIOTHH
TOHKHUX TUICHOK ¥ TOHKOTUIEHOYHBIX yYCTPOMCTB.

33]13‘[1/[ JAUCHUIIINHBI

[To3HaKOMHTE CTYJIEHTOB C OCHOBHBIMH HJCSIMH W TEXHUYCCKUMHU PEHICHUSMH B 3TOH 00JacTH, C
MTOCTAHOBKOM 3a]1a4 ¥ MCCIIEA0BATENbCKUMHU MOAXOAAMH K UX PEIICHHUSIM.

ITpeamnomnaraercs, 4TO MPOCIYIIAaB 3TOT KypC, CTYAEHTbI CMOTYT BBIOMPATh J1aO0OPaTOPHBIE TEXHOJIOTHH,
ONTUMAJIBHBIE JUIsI KOHKPETHBIX MCCIIEA0BATENBCKUX 33]1a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBIIAIOLIME U CBSI3U MEKIY HUMU

VK-1 CnocoOeH ocymecTBIaTh KpuTHieckuii | VK-1.3 PaspabarsiBaet CTPAaTETHUIO JOCTHKEHHS
aHaJM3 NPOOIEMHBIX CUTYalMi Ha OCHOBE [OCTABJICHHOW 1€ KaK MOCIEN0BATENLHOCT  LIATOB,
CHCTEMHOTO TIO/IX0/1a, BHIPabaThIBaTh OpEIBUIA PE3YIBTaT KaXIOr0 W3 HHUX M OLEHUBas X
CTpATEeruto JIeUCTBHI BIMAHAE HA  BHENIHEE  OKPYKEHHE  IUIAHUPYEMOI
JIEATEILHOCT M Ha B3aMMOOTHOLIEHHS YYaCTHUKOB 3TOM
JESATETLHOCTH
YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar

JEATENBHOCTH U IJIaHUPOBATh MOCIEA0BATEIBHOCTh IIaroB
Ul JIOCTWIKEHMsI JaHHoro pesyisrara. @dopmupyer
IUIaH-TpaduK pealu3alud OpOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €TI0 BBIIIOJIHEHUS

VYK-2 Cnocoben ynpasnath ipoekToM Ha Bcex |YK-2.3 CriocoOGeH opraHn3oBaTh U KOOPAHMHUPOBATH pa0boTy
dTamnax ero peajn3aluu YYaCTHUKOB TPOCKTa, oOOecreunBarh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMmu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMEe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

VYK-3 Cnocoben oprann3oBbIBaTh B pykoBouTh | YK-3.1 Opranusyer U KOOpAMHHUPYET PadOTy YYacTHUKOB
paboToil koMaHabl, BEIpa0daTeiBas KOMAaHAHYIO  |IPOEKTA, CIIOCOOCTBYET KOHCTPYKTHBHOMY IIPEOAOJICHUIO
CTpATEeTuIo I JOCTHKECHUS ITOCTABICHHOMN BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

3a1auu

VYK-4.1 Cnocoben Bectn 0OMEH /€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanum W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE




YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOT0O M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM  JUIS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIAT PEe3yNbTaTh
aKaJIeMUYEeCKO W TPO(dEeCCHOHANBHON JEATENbHOCTH Ha
pas3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M MPO(eCcCHOHAIEHOTO B3aNMOAEHCTBHS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  pa3BUTHS,  ONPENeNiaTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHHUS
COOCTBEHHOM JESITETLHOCTH

VK-6.2 OueHuBaeT CBOIO JI€STE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbTaraMu
OIIK-1.1 3HaeT ®W  CcHOCOOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTalbHbIC

HAay4YHbIC 3HAHUS B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHnn 3a1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pELIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS




OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
IpoQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBaTh HAy4HbIE TPOOIEMBI, [TOy4aTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoel mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KA4€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIET0BATEIHLCKON paboTh MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO

00opynoBaHUsS (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIC TPUHIIUIIBI TOHKOIIJICHOYHBIX TEXHOJIOTHI 1 ypaBJICHUA UMH Ha OCHOBC KOJIMYCCTBCHHBIX

(DU3NYIECKUX COOTHOIIICHUH.
YMETb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaxX AUCHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIATh 3a1a4u 110 TEMEC

IUCHHIUINHEL.
BJIAJIETh:

- MaTeMaTH4YCCKHMM W HOHSITHHHBIM arnmaparomMm v MCETOAaMH HCCHG,I[OBaHHﬁ, COCTaBJIAIOIINMHA

coJiepKaHue AUCIUTITUHBL.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

JlaGopar. paboTsl pabora

Jleknun | Cemunapsbl




dusnyeckoe oOcaXISHHWE U3 Ta30BOU

1 7 8 18
¢assl.

2 MonekynaspHO-JIy4eBas SIIUTaKCHS. 7 8 18

3 MarHeTpoHHOE M 3JEKTPOHHO-TYy4YeBOE 7 ] 18
HaIbUICHUE.
XHMMHAYECKOE OCaXJCHHE U3 Ta30BOH

4 8 7 18
¢a3bl.

5 MOHHTOPHHT ¥ KOHTPOJIb TPOLIECCOB. 8 7 18

6 WnxeHepHble acmekThl TOHKOIICHOYHBIX ] 7 15
TEXHOJIOTHH.

Hroro wacos 45 45 105

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 gac., 5 3au.eq.

4.2. CopaepxaHne TUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. duznueckoe ocaxkJeHHe U3 Ta30BOM (hazbl.

- YCIIOBUSI U PEXKUMBI UCTIAPEHUS
- BaKyyMHBIE KaMephbl

- IpUMEPHI pean3aliy J1abopaTOpHBIX TEXHOIOTHIA

2. MonekynsipHO-IIy4eBasl SUTAKCHS.

- MOHOKPUCTAJUIMICCKHUE MMOAJIOKKH

- HanpsDKeHUs, mismatch, cTpoeHne rpaHuil

- [ICPEXOAHBIC CIION

- IpUMEPBI peaau3aly TEXHOJIOIHHM reTepoCTPyKTYp
3. MarseTpoHHOE U 3IEKTPOHHO-JIy4€BO€E HAIIbIIICHHUE.

- PEXXUMBI U IOTIOJIHUTEJIbHBIE KOHTPOJIMPYIOLINE apaMeTPhI

- CpaBHCHHE C BO3BMOXHOCTAMU TEPMUUCCKOTO OCAXKACHHUA

- IpUMEPBI peaau3aly TEXHOJIOIMH MarHeTPOHHOI'O HallblJIEHUs
- IpUMEPBI peaau3aly TEXHOJIOIMH JIEKTPOHHO-JIy4€BOr0 HallbUICHUS

4. XuMHn4ueckoe 0CaxKJIeHHE U3 Ta30BOM (ha3bl.

- peakLMOHHasl CIOCOOHOCTh ra3000pa3HBIX MIPEKYPCOPOB

- TOMOI'CHHBIC U T€TCPOIrCHHBIC pCaKIINU

- IPUHLIUIIBI KOHCTPYKLUH PEAKTOPOB

- IPUMEPHI peann3aliy TEXHOIOTHH XUMHUECKOTO OCAXKIEHHS U3 Ta30BOil (ha3bl

5. MOHUTOPHHT ¥ KOHTPOJIb IIPOLIECCOB.

- KBapLI0OBO€ MUKPOB3BEIIMBaHUE
- ONITUYECKUHA MOHUTOPHHT

- CTPYKTYpHasi XapaKTepHCTUKA IVIEHOK MOCIIE OCAXKICHHS

6. nxeHepHble acTIeKThl TOHKOIIJIEHOYHBIX TEXHOJIOTHH.




- Harpesareiy, UCIapuTeiIu
- CUCTEMBI OXJIaXKACHUS

- HacoCbl

- IPOTOYHBIE CUCTEMBI

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTopus, 10CKa, MEAHAIIPOEKTOP, SKpad. ObopyaoBaHHUE I 1a00PaTOPHBIX
nemonctparuii B MOTU u Cronrexe.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas nuTeparypa
1. C. . lopoxkuH, Hansinenne muieHok B Bakyyme (Physical Vapor deposition, PVD). Jlekuuu
(mpakTuueckuit kypc), M., MOTH, 2012.
2. JI. Xommua. Hanecenne TOHKUX IJIEHOK B Bakyyme, M.—JI., ['ocynapcTBeHHOE SHEpPreTHIeCKOoe
HU3J1aTeIILCTBO, 1963.
3. TexHONOrUs TOHKUX TUIEHOK, CIPaBOYHUK 1oA pen. JI. Maiicenna, P. I'manra. Mocksa, CoBetckoe
paauo, 1977.
4. T Xacc, P.O. Tyn, ®u3uka TOHKUX MIIEHOK, M., “Mup”, 1967.
5. JI. Maiicen, P. I'manr, Texnomorus ToHKuX rieHoK. CnpaBounuk, M., Co. Pagno, 1977.

JomnonHurenbsHas auTeparypa
1. ®yHpameHTaIbHBIE OCHOBBI IIPOIIECCOB XMMUUECKOTO OCAXKACHUS IUIEHOK U CTPYKTYP UL
HaHoanekrponuku (mox pex. T. I1. CmupHosoit), HoBocubupck, U3n-so CO PAH, 2013.
2. V. A. Shchukin, N. N. Ledentsov, D. Bimberg, Epitaxy of Nanostructures, Berlin Heidelber,
Springer, 2004.
3. D. Natelson, Nanostructures and Nanotechnology, Cambridge University Press, 2015.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Pecypc Canvas (CkonTex), CTYACHTHI MOJIy4alOT MHANBUAYaIbHBINA JOCTYIT

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Pemenus 3aau npenocraBisioTes yepes cucremsl Canvas, google.meet.com.
9. MeTonuueckHe yKa3aHus 151 00y4alomMXCsi 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

CTyneHT, M3y4alOlUil AUCUUIUIUHY, JOJDKCH HCIOJIb30BaTh 3HAHMS, MOJYYEHHBIE B HPEABLAYIIMX
¢u3MuecKux Kypcax, Ul OCBOCHHS COBPEMEHHBIX  BBICOKOTEXHOJIOTHUHBIX  TEXHOJIOTHH
TOHKOIJICHOYHOTO HAMBUICHUS 7151 HAHOJIEKTPOHUKH.

B pesynbrare uzyueHus JUCLUIUIMHBI CTYAEHT JOJKEH 3HAaTh OCHOBHBIEC TUIIBI TEXHOJIOIMH HalbUICHUS
IUICHOK, YMETh IMPHUMEHATH MOJIyYCHHBbIC 3HAHHUS B CIydae CaMOCTOSITEIBHOH 3KCIEPUMEHTAIbHOU
paboThI 1O CO37IaHNI0 KOHKPETHBIX J1a00paTOPHBIX 00pa3IoB U YCTPOUCTB.

VYeneniHoe OCBOEHHE Kypca TpeOyeT TBOPUYECKOH CaMOCTOSTENLHOW paboThl CTYJACHTa C HayYHOU
JUTEPaTypOH MO TEMATUKE Kypca, a TAKXKE TIATEIbHOTO PEIICHHs ITpejiaracMbIX 3ajad.

[loka3zarenem BiazeHUs] MaTEpUAIOM CIYXHUT YMEHHE pellaTh KOJIMYECTBEHHBIE 3a/1a4M, CBSI3aHHBIE C
IUTAHUPOBAaHUEM U MOHUTOPHUHIOM HalbUIEHUS IUIEHOK C 33JJaHHBIMU XapaKTepUCTUKaMU.



BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBAaHTOBBIX HAHOCTPYKTYP, MaTEpHAIIOB H yCTPOUCTB
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: B.H. Anronos, kann. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
JEATEeIbHOCTH M ILTAHHPOBATh MOCIIEIOBATEILHOCTD IIaroB
s JAOCTIDKCHUS  JaHHOTrO  pesynbrara. Dopmupyer

IaH-rpadyK peanu3aly IpoeKTa B 1EJIOM M IUIaH
KOHTPOJIA €r0 BBIIOITHEHHUS

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB MpOEKTa, o0ecreynBarh paboTy KOMaH[IbI
HEOOXOIUMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD

paboToit KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO JUIS JOCTHKECHUS MMOCTABICHHOMN
3aj1auu

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYEeT KOHCTPYKTHBHOMY IIPEOIOJICHUIO
BO3HHUKAIOIINX PAa3HOIIIACHNA U KOH(PIUKTOB

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CrocobeH BecTH OOMEH JIeJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOH (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh PEe3yABTATHI
aKaJIeMUYEeCKOM M MNpo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTh cBoeil  Mpod)eCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaAIUTUYECKUMU U BBIUYUCIHUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMutrcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxXomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHUeCKOW 00yacTH cBoell mpodeccroHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONUKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben [IPOBOANTD 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIAHBI « TeXHOIOTHS U3TOTOBIEHHS HAHOCTPYKTYP» 00yUarOUMiCs TOIDKEH:

3HATh:
- OCHOBHbI€ MPUHIUIIBI TOHKOTIJICHOYHBIX TEXHOJIOTHI U YIIPaBIEHNS MU HA OCHOBE KOJIMYECTBEHHBIX
(hM3HUECKIX COOTHOIIIECHUH.

YMeTh:
- TIOJTL30BAThCS PA3BUTHIMU B paMKax JUCITUILUIMHBI METOAAMU UCCIICIOBAHMS, PEIIaTh 3aa4H M0 TeME
JUCIUTLIAHEL

BJIA/I€Th:
- MaTeMaTW4eCKUM U TOHSATHUIHBIM ammaparoM W METOJaMU HCCIIEAOBaHUN, COCTaBISIONIUMU
collepKaHUE AUCIUILINHBL.

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

1. OueHuTh AIMHY CBOOOAHOTO Mpolera aroma aproHa MpH KOMHATHOW TeMIlepaType U AaBJICHHH B
kamepe 1.5+10°(—2) mbap. OueHUTh aMIIUTYAy JABHXKCHHS OJIIEKTPOHOB W arOMOB aproHa Mpu
nazgaromeii mourHoctu 100 Br. Ecnu st perienust TpeOyrores ele Kakue-To paboune napameTpbl —
3aIlpOCUTh Y NpEIoAaBaTess

2. Omucarh IBWXKEHHE HOHA aproHa npu cmeriennu MmuiieHu -400 B u marautHom mome 1 kO,
MapajuIeIbHOM IJIOCKOCTH MUILICHH.

3. Ot reneparopa Ha BU-karon nocrymnatot snekTpuueckue konedanust momHoctsio 100 Bt. Ha xarozne
IUaMeTpoM 75 MM TOpHT IUIa3Ma, 3apsDKCHHBIE YAaCTHIBI COBEPINAIOT KoJeOaTesbHbIC JBHUKEHHS C
yactorod 13.56 MI'u. IlycTh B HauaabHBII MOMEHT BPEMEHU BCE YACTHUIbl HAXOJUIUCH B COCTOSIHUU
nokost. KakoBa ycraHOBHBIIasICSl aMIUIATYIa KoseOanuii? CpaBHHUTH C JUTHHOUM cBOOOIHOTO mpodera.

4. JInsi ocakaeHHsI BBICOKOKAUECTBEHHBIX TOHKMX (5—10 HM) cioeB HHMOOHMS WHOTIA HMPUMEHSETCS
METO/I MPOTSDKKH. B 3TOM MeToje HMOOWMI pacmbUIseTcs ¢ BBICOKOH ckopocThio (5—10 HM/C), a
MOJUIOKKA TPOTATUBAETCS 4Yepe3 30HY PpacHbUICHHS C HEKOTOpod ckopocThio. IlycTh ckopocThb
pacmbUIeHUs] HaJ MUIIEHBIO paBHa 6 HM/C, YIJIOBasi CKOPOCTh BpaileHHs mnoznmoxkoaepxkarens 0.1
00./c, paguyc OBMKEHUS LIEHTpa noajoxkonaepxarens 11 cm, amamerp mumenu 75 mM. Kakosa Oyner
TOJNIMHA IUIGHKH HUOOMSA, OC@KACHHOM Ha  NOAJOXKY, pAacClOJOKEHHYI0 B  LIEHTpe
nojutoxkkoaepkarensi? Kako OyaeT yxo 4acTOTHI AaT4YMKa TOJILIMHOMEpPA MPH TeX ke napaMmeTpax?

5. I[lycTts npousBoautcsa TepMuueckoe ocaxaenue 150 r amroMuHuS Ha TOAJIOKKY pasmepoM 15x15 mm
U3 JIOJIOYKH, PACIOIIOKEeHHON Ha pacctosiHuu 20 cM. PaccumTarh TONMUIMHY TIICHKH, OCAXKACHHOW Ha
HOJUIOXKKY.

6. CauTaercs, 4TO KBapIEBbIA JaTYNK HEOOXOJUMO MEHSTh, KOIJ]a ero yacrtora naMeHsiercss Ha 100
k['n. CKOJIBKO LMKIOB HANbUICHUS IUICHOK TOMMMHOM 20 HM  MOXeT OBITh MPOBEACHO C
UCIO0JIb30BaHUEM OfHOro Aarduka? [IpoBecTu oLeHKH Ul HUKENs, aJllOMUHUS, 3010Ta, MEU, CBUHILIA,
0JI0Ba, MHJMSI, KeJe3a.

7. Ilpn u3MepeHur TOJIIIMHBI HHOOMEBOTO 3IEKTPOAA MPU MOMOIIN ONTHYECKOTO MHTEpdepomeTpa ¢
KENTHIM CBETOQMIBTPOM CMELICHHE IOJIoC cocTaBwio 29 MM npu nepuoae 62 MM. OueHuThb
TOJIIMHY IUIEHKU. [IpeanoxuTh TeXHOIOIrMUeCKUi Ipouece AJ1s TAKOro U3MEpEHUsl.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. KakoB nOopAAOK BCIINYNHBI COOCTBEHHOM YaCTOTEI KBapueBoro pe30HaT0pa?

2. Kakumm MeTtomamMu MOXKHO ONPEACIUTH TOJIIWHY METaUIMYECKON IUIGHKM Ha KPEeMHHUEBOM
HOIOXKKE?




3. Kakumu mapameTpamu XapaKTepu3yeTcs KJIacC YHUCTONH KOMHATHI?

4. Ha xaxux NoAjgoXKax BO3MOXKHO [IOJyYEHHE MUTAKCUAJIbHBIX IJICHOK apceHua rajums?

5. Ha ocHoBe Kakoil HAHOCTPYKTYPBI MOXKET OBITh PEaIn30BaH OJHOIICKTPOHHBINA TPaH3UCTOP?
6. XuMHUYECKOE OCAKICHNUE U3 Ta30BOM (ha3bl.

7. Tenesast mutorpadusi.

8. Xumuyeckoe TpaBjIeHUE METAJIOB U CIUIABOB.

9. Oransl Gotonurorpaduu.

10. «Cyxoe» TpaBieHHE MOTYyIPOBOJHUKOB.

[Mpumeps! OUIETOB:

buner 1.
1. «Cyxoe» TpaBiieHUE MOIYIIPOBOAHHUKOB.
2. Dranbl AIEKTPOHHOHN TUTOrpad .

buner 2.
1. AHOIMpOBaHKME METAIJIOB AT OTY4EHHs OapbepHBIX CIIOEB.
2. Dranbl peHTI€HOBCKOM JUTOrpaduu.

Kpurepun onennBanus

Onenka "ommuno" (10 Ganos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHWS YYEeOHOH MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHUAMN.

Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormnmmuno" (8 0aioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, NPaBUIbHOE 0OOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepuad,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT MPUMEHATh MOJy4YEeHHbIC 3HAHHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedabHO" (4 Oanna) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW MporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.



Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a1ay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

IIpn mpoBeaeHHH YCTHOTO 3K3aMeHa OOydaromieMycs HpelIOCTaBIsIeTCs BpeMsl Ha IOATOTOBKY Ha
YCMOTpEHUE 3K3aMEHaTopa.

Onpoc oOyuatomierocs 1Mo OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.

OK3aMeH IpPOM3BOAUTCA B COOTBETCTBUM C BBIIICYKAa3aHHBIMU KPUTEPUSMU B COOTBETCTBUM C
COJEPIKAHNEM AVCLIMILIUHBL.



