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AHHOTANMA
Kypc nocpsiiien hyHIaMeHTa IbHBIM U MPAKTHYECKUM aclieKTaM TEXHOJIOTUH M3TOTOBJICHUS HAHOPa3MEPHBIX
YCTPOUCTB. 3aHATUS HAYMHAIOTCS C BBEJCHUS B TEXHOJIOTMIO) YHUCTHIX ITOMEIICHWH, KOIeKca paboThl U
0e30MacHOCTH B LIEHTPaxX HAaHO-TPOM3BOJICTBA. Jlanee oOcykaaercs LEenblil psJi TEXHOJIOTHA, MaTepHAIIOB U
MeToqoB: Y@ © 3JIeKTpPOHHO-TydYeBas JnUTOrpadus, MOKpPOE H CyXO€ TpaBJIeHHE, TOHKO-TUICHOYHOE
OCaXJIEHHE, TEPMUUYECKHUM OTXUI, yHpaBiIsieMOe OKHCIEHHE U HOHHO-Ty4deBas HMMILUIAHTAIUS, METPOIOTH
HaHO-Pa3MEPHBIX YCTPOUCTB.

B 3axmounTenbHOM yacTH OOCYKAAIOTCS TPUMEPHI HM3TOTOBJIEHUS TPHOOPOB. VY CTyAeHTOB OyneT
BO3MOXHOCTb OCBOUTBH IPAKTHYECKYIO pPadOTy Ha HEKOTOPBIX YCTaHOBKAaX. 3aHATHS MPOBOIATCS Ha
tepputopun CKoNTEexa, HEKOTOPhIE JEMOHCTpaluy — B tabopatopusix MOTU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

O3HAaKOMJICHHE C COBPEMEHHBIM COCTOSIHHEM HCCIEeIOBaHMH M Pa3pabOTOK B 00IACTH TEXHOJIOTHH
TOHKHUX TUICHOK ¥ TOHKOTUIEHOYHBIX yYCTPOMCTB.

33]13‘[1/[ JAUCHUIIINHBI

MMO3HAKOMHTH CTY/ICHTOB C OCHOBHBIMH HJCSIMH M TEXHMYECKHUMH PEIICHUSMH B 3TOW o0mactw, C
MIOCTAHOBKOM 3aJlad W MCCIIEOBAaTEIbCKUMHU TOAXOJaMH K HUX pemeHuaM. [Ipenmomaraercs, 4To
MPOCITYIIaB 3TOT KypC, CTYICHTHI CMOTYT BHIOMpaTh 1abOpaTOpHBIC TEXHOJIOTHH, ONTHMAIIBHBIE IS
KOHKPETHBIX NCCIIeI0BAaTeNbCKUX 3aad.

2. llepevyens popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VYK-1 Cnocoben ocymiecTsisth kKputudeckuii  |YK-1.3  PaspabarsiBacT ~ CTpareruio  JIOCTHKEHHUS
aHaJu3 IPOOJIEMHBIX CHTyallMi Ha OCHOBE IIOCTABICHHOM LE€IM Kak IOCJIEJOBATEIbHOCTD IIIAroB,
CHCTEMHOTO I10/IX0/1a, BbIPA0aThIBaTh OpeaBuasl pe3ylabTaT KaXJOro M3 HUX M OLCHHUBAas HX
CTpaTeruro AeUCTBUI BJIMSHUE HA  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOU
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH
JEATENBHOCTH
YK-2.2 Crniocoben [IPOrHO3UPOBATh pe3ynbTar

NEeSITEIbHOCTY U IUIAHUPOBATh [10CJIEJ0BATENbHOCTD 11aroB
JUIsl  TOCTWDKEHHs  JaHHOro  pesynsrara.  PopMupyet
IIaH-rpadyK peanu3aluy IMpoeKTa B LEJIOM U IUIaH
KOHTPOJIA €r0 BBIIOITHEHHUS

VYK-2 Cnocoben ynpasnate npoekToMm Ha Bcex |YK-2.3 CrnocobGeHn opraHn3oBaTh U KOOPJUHUPOBATH PadOTY
JTalnax ero peajausalnuu YYaCTHHUKOB HPOEKTa, oOecreunBaTth paboOTy KOMaH/bI
HEOOXOIUMBIMU PeCypcaMu

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

VYK-3 Cnocoben oprann3oBbeiBaTh 1 pykoBOOUTh | YK-3.1 Opranusyer u KOOpOMHHPYET PadOTy YYacTHUKOB
paboTOit KOMaH/Ibl, BBIPAOAThIBast KOMAHIHYIO  |[IPOEKTA, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
CTPAaTETHIO AJIsl TOCTHKEHUS MTOCTABJICHHOM BO3HHUKAIOIINX PAa3HOIIIACHNA U KOH(PIUKTOB

3a7a4n

VYK-4.1 CrocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM 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 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HAMWCAHUSA, MUCHMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKHX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Crniocoben MIPECTABIIATD Pe3yNbTaTh
aKaJIeMU4YecKoll W TMpo(decCUOHATIBHON JesITeThHOCTH Ha
pas3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
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 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  Pa3BUTHS,  ONPENCIsITh U
peaTn30BhIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBPHOCTH C €&

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

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTu
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamuM3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], 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 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcss K TIONXYYECHUIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nH(popMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJAaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpoOBOAWTH anpoOaIuio pe3yiIbTaToB
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 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO

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

(MonenupoBaHKe) € HCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

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

3HAThb:

OCHOBHBIC NPUHIUIIBI TOHKOITINICHOYHBIX TEXHOJIOTUI 1 yapaBJICHUSA UMU Ha OCHOBC KOJIMYCCTBCHHBIX

(DU3NYIECKUX COOTHOIIICHUH.
YMETb:

IIOJIB30BATHCA PAa3BUTBIMU B paMKaX AUCHUIUIMHBI METOAAMH HUCCICAOBAHUS, PCIIAThL 3aJa4u 110 TCMC

IUCHHIUINHEL.
BJIAJIETh:

MaTEMATHYCCKUM M MOHSITUHHBIM anraparoMm "u  METOAAMU HCCHGHOB&HHﬁ,

coJiepKaHue AUCIUTITUHBL.

COCTaBJIAOIIINMH

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.
XHMHAYECKOE OCaXJCHHE U3 Ta30BOH

4 8 7 18
¢a3bl.

5 MOHHTOPHHT ¥ KOHTPOJIb TPOLIECCOB. 8 7 18

6 WnxeHepHble acneKkThl TOHKOIIEHOYHBIX ] 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.
4. dusnueckue BEJIWYHUHBL., cipaBoyHUK nof pea. U.C. I'puropsesa u E.3. Meiinuxosa, Mocksa,
OHeproarommusaar, 1991.

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)

CryneHT, M3y4aOLWUil AUCUUILUIMHY, AOJDKEH HCIIONb30BAaTh 3HAHUS, MOJIyYEHHBIE B IPEIBITYLINX
¢u3nuecKkux Kypcax, Ul OCBOCHHMS COBPEMEHHBIX  BBICOKOTEXHOJOTHYHBIX  TEXHOJOTHH
TOHKOIJICHOYHOTO HAMBUICHUS 7151 HAHOJIEKTPOHUKH.

B pesynbrare nzyueHus IUCUUILIMHBI CTYJEHT JOJKEH 3HaTh OCHOBHBIE TUIIbI TEXHOJIOI'MH HAIbLICHUS
IUICHOK, YMETh IMPHUMEHATH MOJYyYECHHBIC 3HAHUS B CIy4yae CaMOCTOSTEIbHOH 3KCIIEPHUMEHTAIbHOM
paboThI 1O CO37IaHNI0 KOHKPETHBIX J1a00paTOPHBIX 00pa3IoB U YCTPOUCTB.

VYeneniHoe OCBOEHHE Kypca TpeOyeT TBOPUYECKOH CaMOCTOATENBHOW padOThl CTyIEHTa C HaydyHOU
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 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU 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

dusrex-KiIacTep akaJIeMUUeCKOi U HayqHOH Kapbepbl (KBaHTOBbIE HAHOCTPYKTYPHI,
MaTepHabl U YCTpOicTBa)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: B.H. AHTOHOB, KaH[. (u3.-MaT. 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.3 Pa3pabarsiBaeT CTpaTeruro JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATENBHOCTH W Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-2.2 Crniocoben [IPOrHO3UPOBATh pe3ynbTar
AEATEeIBHOCTH M IUIAHUPOBATh IOCIIEA0BATEIBHOCTD ILIAaroB
s JAOCTIDKCHUS  JaHHOTrO  pesynbrara. Dopmupyer

IIaH-rpadyK peanu3aluy IMpoeKTa B LEJIOM U IUIaH
KOHTPOJIA €r0 BBIIOITHEHHUS

VYK-2.3 CniocobeH opranu3oBaTh 1 KOOPAMHUPOBATH paboTy
YYaCTHUKOB IMpOeKTa, obecreunBarh paboTy KOMaHIbI
HEOOXOIUMBIMU PeCypcaMu

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EpeHIusX,
ceMUHapax | T.II.

YK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD

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

VYK-3.1 Opranuzyer U KOOPAMHHUPYET PaOOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
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 CnocobeH Bectd 00OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEAaKTHUPOBAHUS
PasMUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATIBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATEILHOCTH, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

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

pe3yabTaraMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPH PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT 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 CrocobeH TpuUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
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 COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIXYYEHUIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONUKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
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 HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

3HATh:
OCHOBHBIE MPUHIHUITBI TOHKOTJICHOYHBIX TEXHOJOTHI W yNpaBICHHUs MU HA OCHOBE KOJHYECTBEHHBIX
(hM3HUECKIX COOTHOIIIECHUH.

YMeTh:
TIOJIE30BaThCSl Pa3BUTHIMH B paMKaX JUCIUIUIMHBI METOIAaMU WCCIEIOBaHUS, pellaTh 3a/1a4d 10 TeMe
JUCIUTLIAHEL

BJIA/I€Th:
MaTeMaTHYeCKUM ¢ TIOHATHUWHBIM amnmapatoM M METOJaMU HCCIEIOBaHUM, COCTaBISIOMIMMHU
collepKaHUE AUCIUILINHBL.

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

1. OuenuTh IMHY CBOOOAHOTO Ipobera aroMa aproHa Mpyd KOMHATHOM TeMIieparype W JaBICHUU B
kamepe 1.5°10°(—2) mbap. OneHuTs, aMIIUTYAy ABMOKEHHSI SJIEKTPOHOB M aTOMOB aproHa IpH
nazgaromeii momHoctu 100 Br. Ecnm auist perienust TpeOyrores eie Kakue-To pabouue napaMmeTpbl —
3aIlpOCUTh Y NpEIoAaBaTess

2. Omnucarp JABM)KEHHWE HOHA aproHa mnpu cmemieHuun muiieHd -400 B u marnutHom mone 1 kO,
MapajuIeIbHOM IJIOCKOCTH MUILICHH.

3. Ot reneparopa Ha BU-katon moctynaror snexkrpuyeckue konedanus momHocteio 100 Bt. Ha katone
IMaMeTpoM 75 MM TOpHUT IUIa3Ma, 3apsHKCHHBIC YacTHIBl COBEPIIAIOT KojeOaTesbHbIC JBMKEHHS C
yactorod 13.56 MI'u. IlycTh B HauanbHBIE MOMEHT BPEMEHH BCE YaCTHUIbl HAXOJUJIUCH B COCTOSIHUU
nokost. KakoBa ycraHOBHBIIasICSl aMIUIATYIa KoseOanuii? CpaBHHUTH C JUTHHOUM cBOOOIHOTO mpodera.

4. JIns ocaxkaeHHsI BbICOKOKAaUECTBEHHBIX TOHKUX (5—10 HM) ciioeB HMOOHWS WHOTJA MPHUMEHSETCS
METO/I MPOTSHKKU. B 3TOM MeTome HUOOWE pachblisieTcss ¢ BBICOKOM ckopocThio (5—10 HM/C), a
MOJUIOKKA TPOTATHBACTCS 4epe3 30HY paclbUICHHs € HEKOTOpo ckopocThio. IlycTh ckopocTb
pacmbUIeHUs] Haj MUIIEHBIO paBHa 6 HM/C, YIJIOBas CKOPOCTh BpamieHHs moanoxkonepxkares 0.1
00./c, paguyc OBMXKEHUS LIEHTpa noajoxkonaepxarens 11 cm, auamerp mumenun 75 mM. KakoBa Oyner
TOJNIMHA IUIGHKH HUOOMSA, OC@KICHHOW Ha  MOAJOXKY, pAaclOJOKEHHY0 B  IIEHTpe
nojutoxkkoaepkarensi? Kako OyaeT yxo 4acTOTHI AaT4YMKa TOJILIMHOMEpPA MPH TeX ke napaMmeTpax?

5. IlycTts mpousBoauTCs TepMudecKkoe ocaxaenue 150 T amoMUHAS Ha TTONJIOKKY pasMepoM 15%15 mm
U3 JIOJOYKH, PacHoNIOKeHHON Ha paccrosHuu 20 cMm. Paccuurare TONIIMHY IJICHKH, OCAXACHHOW Ha
HOJUIOXKKY.

6. CuuraeTcsi, 9TO KBapIeBbIi JaTYMK HEOOXOAWMO MEHSTh, KOTJIa ero dactoTa uaMeHsiercs Ha 100
kl'n. CKONbKO LMKIOB HAaNbUICHHWS IUIEHOK TONMMHOW 20 HM  MOXET OBITb MPOBEACHO C
UCIOJIb30BaHUuEM OfHOro Aarduka? [IpoBecTu OLleHKH JUIsl HUKENsS, aJIFOMUHUS, 30J10Ta, MEIU, CBUHIIA,
0JI0Ba, MHJMSI, KeJe3a.

7. Ilpn u3MepeHuH TOJIIIMHBI HUOOMEBOTO IEKTPOAA MPU MOMOIIM ONTHYECKOro MHTEepdepomeTpa ¢
KENTHIM CBETO(QUIBTPOM CMEILICHHE IOJIOC cOcTaBUiIo 29 MM npu nepuome 62 mMrM. OueHHTH
TOJIIMHY IUIEHKU. [IpeanoxuTh TeXHOIOIrMUeCKUi Ipouece AJ1s TAKOro U3MEpEHUsl.

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

Hepequb KOHTPOJIbBHBIX BOIIPOCOB
1. KakoB IOpAAOK BCIINYNHBI COOCTBEHHOM YaCTOTEI KBapueBoro pe30HaT0pa?

2. Kakumy MeTomamMu MOXHO OMNPEIEIUTh TONIUHY METALINYECKONW IJICHKM Ha KPEMHHEBON
HOIOXKKE?

3. Kakumu mapameTpamu XapaKTepu3yeTcs KJIacC YUCTOH KOMHATHI?



4. Ha xaxux NoAjgoXKax BO3MOXKHO [IOJyYEHHE MUTAKCUAJIbHBIX IJICHOK apCeHua rajums?
5. Ha ocHoBe Kakoil HAHOCTPYKTYPBI MOXKET OBITh PEaIn30BaH OJHOIICKTPOHHBINA TPaH3UCTOP?

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. «Cyxoe» TpaBiieHUE MOITYIIPOBOAHHUKOB.

2. Dranbl AIEKTPOHHOHN TUTOrpad .

buner 2.

1. AHOMpOBaHKME METAIJIOB TSl OTY4YEHHs OapbepHBIX CIIOEB.
2. Dranbl peHTIeHOBCKOM JUTOrpaduu.

buner 3.

1. XumMuueckoe TpaBiIeHNnEe METAIOB U CIIJIABOB.
2. Oranbl poronuTorpadum.

buner 4.

1. MonekymsipHO-TTy4yeBast SUTaKCHs.

2. IlpyHIUIBI COBMEIIEHUS B IUTOTpaduu.
buner 5.

1. Xumuueckoe ocakJeHUEe U3 Ta30BOM (hazbl.

2. Tenesas nmutorpadusi.

Kpurepun onennBanus

Onenka "ommuno" (10 OGaiios) BBICTABIISIETCSI  CTYJCHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHWS YYEeOHOW NPOrpaMMbl IHCHUILIHHBL, TPOSBIIIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTeNbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM mporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero ooy4deHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! IporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.



Onenka "HeymoBineTBOpHUTENbHO" (2 0ajya) BBICTABISIETCS CTY/ACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipn mpoBeAEHUH YCTHOTO JK3aMeHa OOydaromemycs MpeIOCTaBIseTCs BpeMs Ha IMOATOTOBKY Ha
ycMOTpeHue 3k3ameHaropa. Ompoc oOydaromerocst mo OWieTy Ha YCTHOM S5K3aMEHE HE JOJDKEeH
NPEBBIIIATh OIHOTO AaCTPOHOMUYECKOrO dYaca. OJK3aMEH MPOM3BOAUTCS B COOTBETCTBHU C
BBILIIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUITIIHHBL.



