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Mporpamma aucumnnmHbl "JlabopaTopHbli NPaKTUKYM N0 PM3NYECKMM METOAAM HAaHECEHMS HAHOMOKPbLITUIA"; 222900.62 HaHoTexHONOM MM
N MUKPOCUCTEMHAS TEXHWKA; OOLEHT, K.H. (ooueHT) Barnsos ®.I".

Mporpammy ovcumnnunHbl paspaboTtan(a)(1) AOUEHT, K.H. (aoueHT) Barmnsos ®.I". Kadenpa cpumsmku
TBepaoro Tena OTaeneHune pmsnku , vagizovi@gmail.com

1. LUenn ocBOEHNS AUCLUMINHBI

- NoNy4YeHne PyHOaMeHTanbHbIX 3HAHWI U NPaKTUYECKNX HABbIKOB B MHTEHCMBHO Pa3BMBalOLLENCS
obnacTu Haykn: GOM3nKe 1 XMW NOBEPXHOCTU 1 TOHKMX NNEHOK, uMetoLei 6onbluoe 3HaYeHre ans
COBPEMEHHOI0 MaTepuanoBeaeHUs;

- OCBOUTb TEXHUKY MONTyHEHNA TOHKMX MNEHOK U MO,EI,VI(*)VIKaLI,VIVI NOBEPXHOCTN C NMOMOLbIO
TPpaaANUNOHHbIX BAKYYMHO-TEPMNYECKNX, A TakKXe COBPEMEHHbIX NOHHO-TYy4EBbIX U
MOHHO-MJTa3MEHHbIX METOOOB;

- MONy4YeHne 3HaHN 0 COBPEMEHHbIX OCTUXEHUSAX B Pa3BUTUN METOL0B HaHECEHNS
HaHOMOKPbLITUI;

- )OpPMMpPOBaHME Yy CTYEHTOB COBPEMEHHOIO MOHNMAHMSA OCHOBHbIX HAY4YHO-TEXHMYECKMX Npobnem
1 NepcnekTMB pPa3BUTUS OaHHOr0 HanpaBieHUs.

2. MecTo AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

HaHHas yyebHas oncumnnunHa BkodeHa B pasgen " 53.0B.2 MNpodeccrnoHanbHblil" 0CHOBHOW
obpaszoBaTtenbHoi nporpamMmbl 222900.62 HaHOTEXHONOIMN U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCS
K gucumnnmHam no Bbibopy. OcBamBaeTcs Ha 4 Kypce, 7 CeMecTp.

CocTaBneH Ha ocHoBaHumn TpebosaHmin PIrOC Bbicwero NpogeccrmoHanbHoOro 06pasoBaHus u
SIBNSIeTCS YacTbio NpodpeccrnoHanbHoro umkna (6nok b.3) amcumnnmnH noaroToBKM CTyAEHTOB MO
HanpasneHno "HaHOTEXHONOMrMM 1 MUKPOCUCTEMHAS TEXHMKA".

Ina HanpaeneHns 222900.62 "HaHOTEXHONOrMM 1 MUKPOCUCTEMHASA TEXHUKA" MOArOTOBKYU
6akanaspoB aucumnauHa "labopatopHblii NPakTUKyM No OU3NYECKMM METOaM HaHECEHMS
HaHONOKpPbLITUA" sBnsieTcs oba3atenbHol. OHa 6asmpyeTcsa Ha 06pasoBaTENbHbIX AUCLMNIMHAX

Takux kak:"®dusuka", "Xumng", "MatemaTtuka", n gp.

OCHOBHbIE MONOXEHNS AUCLMNIMHBI "JTabopaTopHbI NPAKTUKyM NO OU3NYECKM MeTodam
HaHeCeHNs HaHOMOKPbITUIA" NCNONb3YOTCH B OaNbHENIWEM MPU U3YYEHUN OUCLUMAVHDI
"CneumanbHble BONPOCHI MatepnanoBeaeHns HA3KOPa3MepPHbIX CUCTEM", a TakXe Npu NoOAroTOBKE U

BbIMOMHEHWW BbIMYCKHOW KBaNMOUKALNOHHOK paboThl.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:

Pacwucposka
LLincbp komneTeHumu npuobpeTaeMon KOMNeTeHL MU

MK-22 FOTOBHOCTbIO K 3KCnayaTaumm U TeXHNYECKOMY 0OCyXMBaHNIO
(NMpodpeccmoHanbHble TEXHONOMMYECKOr0 U KOHTPOSIbHO-ANArHOCTUYECKOro
KOMMNEeTeHL M) obopynoBaHnsi B 06nacT HAHOTEXHONOMMK
MK-23 FOTOBHOCTbIO MPUMEHSATb Marepuarsbl U KOMAOHEHTblI HAHO- U
(npodhbeccmoHanbHble MUKPOCUCTEMHOM TEXHUKM MPU CO3OaHUN TEXHUYECKUX CUCTEM
KOMMeTeHuunn) pPasNUYHOro PYHKLMOHANIbHOIroO Ha3HavYeHns
MK-24 FOTOBHOCTbIO OPraHn30BbIBATb KOHTPO/b Ka4yecTea
(NpodheccmoHanbHble BbINyCKaemMonm npoaykumn, NnpoBeaeHN0 cepTudomkaumm
KOMMNeTeHuunm) n3nennin HAHOTEXHONOM NN

FOTOBHOCTbIO NMPUMEHSATb 3HaHNS O OENCTBYIOWNX CTaHgapTax v
MK-25 TEXHUYECKUX YCNOBUSAX, MONOXEHUSAX N UHCTPYKLUSAX NO
(npodhbeccmoHanbHble aKcnnyatauum nccnenosaTenbckoro obopynosaHms,
KoMMeTeHuunn) nporpamMMam UCnbITaHNn, OPOPMNEHUIO TEXHNYECKOM

JOKyMeHTauum
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Mporpamma aucumnnmHbl "JlabopaTopHbli NPaKTUKYM N0 PM3NYECKMM METOAAM HAaHECEHMS HAHOMOKPbLITUIA"; 222900.62 HaHoTexHONOM MM
N MUKPOCUCTEMHAS TEXHWKA; OOLEHT, K.H. (ooueHT) Barnsos ®.I".

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MNK-27 FOTOBHOCTbIO NMPUMEHSATbL COBPEMEHHbIE METOObl OpraHmn3aumnm
(npodheccunoHanbHble TpyLa ons obecnevyeHns Hay4yHblX NCCNeaoBaHNi 1
KOMNeTeHLmm) MPOMBbILNEHHOrO NPOM3BOACTBA B 06NACTM HAHOTEXHONOI M
MK-3 FOTOBHOCTbIO y4MTbIBATb COBPEMEHHbIE TEHOEHUNN Pa3BUTUS
KTPOHWKWN, UBMEPUTENbHOM U BbIMUCTNTENBHON TEXHUKN

(npodbeccmoHanbHble ONeKTpo , NSMEPUTENBHOV CMTENBHON T€ .

NHJOOPMAaLIMOHHbIX TEXHONIOrNIM B CBOEN NpogpecCroHanbHOM
KOMreTeHuun)

NesATenbHOCTH
k-4 CNoCcoBHOCTbIO BNafAEeTbh METOAMM PeELIEHNs 3aiay aHanmaa v
(MpocheccmonantHbie acyeta xapakTepucTuk anekT qugKmx uenen
KoMMeTeHuunn) P P P P

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- oyHOaMeHTaNbHble OCHOBbI NPOLECCOB CMHTE3a, aHann3a N PyHKLUNOHNPOBaHUS MaTepmnanos 1
KOMIMOHEHTOB HAHO- N MI/IKpOCI/ICTeMHOI‘/'I TEXHUKWU;

- CpI/I3I/IKO-MaTeMaTVI‘-IeCKVIe n Q)I/I3VIKO-XI/IMVI‘-IGCKVIG mMonoenu npoueccoB HAHOTEXHONIOTMKN N METOO00B
HaHOOMNArHOCTUKWN,

- 6ba30Bble TEXHONOrNYeckmne npoueccobl n o6opy,u,03aH|/|e, npunMeHsiemMble B Npon3BoACTBE
mMarepumnanoBs N KOMNOHEHTOB HAaHO- U MI/IKpOCVICTeMHOI7I TEXHUKN;

2. DONTXEH yMeTb:

- MPUMEHATL NONyYEeHHble 3HaHUSA 019 COBEPLEHCTBOBAHUSA TEXHONOMMYECKNX npoLeccos n
pa3paboTky HOBbIX CNOCOO0B, MPUMEHATbL COBPEMEHHbBIE METOAbI ONEPATMBHOrO KOHTPOJSI OCHOBHBbIX
napameTpoB TOHKOMMIEHOYHOro MOKPbLITUA N METO40B UCCNENOBAHNS TOHKOMIEHOYHbIX MaTepuanos n
CBOWCTB NMOBEPXHOCTHU;

- OCYLWEeCTB/IATb NMOCTAHOBKY uenen v 3apad pa6OTbI npwv BbINONTHEHN HAay4HbIX nccnenoBaHum n
opraHm3aunn onblTHO-NPOMbIWIEHHOIO NPOnN3BOOCTBA,

- NPUMEHATb COBpPpEeMEHHble METO bl NCCNnenoBaHNA Ong CUHTe3a N aHann3a Matepunanos 1
KOMIMNOHEHTOB HAHO U MI/IKpOCI/ICTGMHOI?I TEeXHUKN;

- NPUMEHSATb METOAbI aHanM3a 1 06paboTkn aKCNEPUMEHTANIbHBIX AAHHbIX, CUCTEMATU3ALIM
Hay4YHO-TEXHUYECKON MHGOOpMaLIMK;

- MPUMEHSATb METOAbl MOAENTMPOBaHUSA C LieNbio 30dEeKTUBHOW ONTUMN3aLNN CBOMCTB MaTepuasnos u
KOMMOHEHTOB HAHO- N MUKPOCUCTEMHOW TEXHWKW, NPOLLECCOB HAHOTEXNONMOMMIA N METOL0B
HaHOONAarHOCTUKW;

3. OONIXEH BnafeThb:

- HaBblkamMy paboTbl HA COBPEMEHHbIX YCTAHOBKAX MO MOMYYEHNIO TOHKUX NMNEHOK 1 MOAMOUKALMUN UX
CBOICTB, @ TakXXe COBPEMEHHbIX Npubopax no UCcnenoBaHMIo MOBEPXHOCTM 1 TOHKUX MNEHOK

- MeTofaMmn 06paboTkM 1 OLIEHKU MOrPELIHOCTY Pe3ybTaToB U3MEPEHWNIA;

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

- Bbl60pa METOL0B N PEXMNMOB HaHECEHUA TOHKOMJIEHOYHbIX I'IOKprTI/II7I;

- aHanm3a ux TeXHONOrMYHOCTU U COOTBETCTBUSA PU3NKO-XUMNYECKUX CBOWCTB nony4yeHHbIX
Matepnanos 3a0aHHbIM LENAM;

- NPOBOAUTb 3KCNMepMMeHTalibHble NCCnenoBaHnA No CUHTE3Y N aHaIn3dy MaTepunanos U
KOMIMOHEHTOB HAHO- N MI/IKpOCI/ICTGMHOVI TEXHUKWU;

- aHanNM3npPOBaTb M CMCTEMATM3NPOBATb pPe3ynbTaTtbl UCcnenoBaHuii, obpabaTbiBaTh U
npencTaBnsiTb MaTepuanbl B BUAE Hay4YHbIX OTHETOB, Ny6nMKauunii, NpeseHTauuii;
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Mporpamma aucumnnmHbl "JlabopaTopHbli NPaKTUKYM N0 PM3NYECKMM METOAAM HAaHECEHMS HAHOMOKPbLITUIA"; 222900.62 HaHoTexHONOM MM
N MUKPOCUCTEMHAS TEXHWKA; OOLEHT, K.H. (ooueHT) Barnsos ®.I".

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpy[0EMKOCTb AUCLIMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpeE.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl u yachol

ayauTopHom pabortbl,
Paspen ¥ P P

Henens nX TpyA0EeMKOoCTb Tekyuwiue doopmbi
N 'DMKIIL:)MWLI;HH/ CemecTpcemectpa (B yacax) Y(OH'rpg;ﬂp
ay Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA pa601b|

Tema 1. BeegeHve B

Jon3nky MeTonos YCTHbI onpoc
1 HaHeceHuns / 1 2 0 0

HaHOMOKPbITUI

Tema 2. Teopus

3apofbleobpa3oBaHns i YCTHbI onpoc
2. 1 popmmpoBaHus / 23 2 0 0

NIeHoK
5 [Tema 3. CeoiicTea v 4.5 4 0 0 YCTHbI onpoc

‘[TOHKMX nneHok

Tema 4. dusnyeckue
OCHOBbI M MPUHLAMbI
‘|lnencTBms BakyyMHbIX
YCTPOWCT/HAcocoB

Tema 5. TexHuka n
MeToAbl NONy4YeHUs

v 6 5 0 5 Ortyer

5.|TOHKMX NAeHoK 7 7-8 2 0 11 Ortuer

BaKyyMHOW TexHONornemn

Tema 6. [1nasmeHHble Konnoksuym
6.[TexHonorun HaHeceHus 7 9-11 2 0 16 Ortuer

TOHKUX NAIEHOK

Tema 7. NloHHO-ny4eBoOW Ortyer
£ CUHTE3 TOHKMX MNEHOK / 12-14 2 0 16

Tema 8.

oKcnepuMeHTanbHble OTyet
8.|MeToabl N3y4eHuns 7 15-18 2 0 20

NOBEPXHOCTU U TOHKMX

NIeHoK

Tema . NITorosas v 0 0 0 3avet

" |dopma KoHTpoOnNA
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Mporpamma aucumnnmHbl "JlabopaTopHbli NPaKTUKYM N0 PM3NYECKMM METOAAM HAaHECEHMS HAHOMOKPbLITUIA"; 222900.62 HaHoTexHONOM MM
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

NTtoro 18 0 68

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. BBepgeHue B (pu3uky Meton0B HaHECEHUSA HAHOMOKPbITUW
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MoHATME TOHKOMNEHOYHOIO COCTOSIHUS BewecTBa. Manble YacTuupl, KnacTepbl, OCHOBHbIE
onpeneneHunsi NMpMMeHeHNe TOHKNX NNEHOK B 3MEKTPOHMKE, MUKPO3NEKTPOHMKE, ONTUKE,
MalMHOCTPOEHNN, MeANLNHE, NPMOOPOCTPOEHUN 1 APYTUX 0ONACTAX HAYKM U TEXHUKN

Tema 2. Teopus 3apoabileobpasoBaHus U POPMMPOBAHUS NIEHOK
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Teopus 3apoabiieobpasoBaHns 1 (OOPMMPOBAHMS NNEHKU PACKPbIBAETCSA Ha ABYX nekumsx. B
NepBO Nekuunn paccMaTprBaloTCs BOMNPOCH! NafeHne YacTuL, Ha NOAJSIOXKY, NPOLECcChl npwu
B3aMMOLENCTBMN aTOMOB, MONIEKY/T M aTOMOB C MOBEPXHOCTbIO, MpoLiecchl aacopbumnm un
KOHAeHcaLmn, T.e. NPOLECChl 3apobleobpa3oBaHus, BKOYAs 03HAKOMIEHUE C MEXAHN3MOM
hopMUMpPOBaHMS 3apoapleit, OPMUPOBAHNEM CYOKPUTUHECKMX N KPUTUHECKNX 3apOabILLEiA.
PackpbiBaeTcs ponb NOBEPXHOCTHOW M 06 bEMHON ANPPY3Un B (HOPMUPOBAHNMN 3aPOLbILIEN.
YKa3blBalOTCS NPULMHbBI Pa3HbIX BPEMEH XM3HW 3apoblleli, MexaHU3M KoanecLeHLU 0CTPOBKOBbIX
hOPMMPOBAHMIA 1 POCTa 3aPOAbILE, X CTPYKTypu3aumn. Bo BTOpoli nekummn paccmMatpusaioTcs
BOMNPOCHI KPUTUYECKUX TeMMNepaTyp: KpUTUYECKO TeMrnepaTypbl KOHAEHcaUMKN, TeMneparypbl
N3MEHEHNS1 MeXaHn3Ma KOHAEHcaumm, TeMnepaTypbl BO3HUKHOBEHMS NPENMYLLECTBEHHOM
opvieHTauun. 3atem ByayT pacCMOTPEHbI (PU3NKO-XMMMYECKE 0COOEHHOCTUN 3TaMNoB
hopMUPOBaHMS NNEHKN, 06pa3oBaHUst [EGEKTOB B NMPOLIECCE pOoCcTa NAEHKN.

Tema 3. CBOMCTBaA TOHKUX NNEHOK
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CopepxaHve pasnena, NoCBSIWEHHOro CBONCTBAM TOHKUX MNEHOK, PACKPbIBAETCS B ABYX NEKLMSIX.
Ha aTmx nekumsix 6yoyT pacCMOTPEHbI BOMPOCHI MO MEXaHUYECKMM CBOMCTBAM MNEHOK: aare3uns
NAEHOK, CON3NKa U XMMUS aare3un, cnocobbl U3MEHEHNS aAre3nn, HanpPsXXeHNs B NeHKax,
MexaHn4Yeckme CBOMCTBA MNEHOK -M3HOCOCTONKOCTb, KOIPPULIMEHT TPEHUS, YNIPYroCTb,
MUKPOTBEPLOCTb U MPOYHOCTL. ByayT paccMoTpeHbl 0COBEHHOCTM 3NEKTPUYECKUX U TPAHCMOPTHbBIX
CBOICTB TOHKMX MNEHOK, Takme Kak: MPOBOAMMOCTb CM/IOWHbIX NNEHOK, oTpuuaTenbHbli TKC
HaHOpa3MepHbIX ANCNEPTMPOBAaHHbIX MNEHOK, BbICOKOYACTOTHbLIE XapaKTEPUCTUKIN TOHKMX MIEHOK.
Byne yneneHo BHUMaHWe 1 Ha ocobble CBOMCTBA MNEHOK C HAHOCTPYKTYPHBLIMU BKITKOYEHNSIMU.

Tema 4. dusnyeckmne oCHOBbI U MPUHLUMBbI OeNCTBUSI BaKYYMHbIX YCTPOMCT/HacoCoOB
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Nekums nocesweHa N3y4eHNI0 OCHOBHbBIX 9NEMEHTOB TEXHWKM NONYYEHNS TOHKOMNEHOYHbIX
MOKPbITWIA, BKNtOYAOWAs 03HAKOMNIEHNE C (PU3NYECKMMM OCHOBAMU 1 NPUHUMNAMMW OEACTBUS
BaKyyMHbIX YCTPOWCT/HACOCOB U n3Meputeneil Bakyyma. 1. Bakyym, ouanyeckne Kputepum
paspsxeHns, knaccudpmkaums. 2. NMpuHUMnbl AEACTBMSA BaKyyMHbIX HACOCOB. 3. OCHOBHblE
napameTpbl BakyyMHbIX HACOCOB. 4 TuMbl BaKyyMHbIX HACOCOB (MEXaHWNYECKNE, 3XKEKTOPHbIE,
NOHHbIE, FeTTePHbIE, COPOLNOHHbIE, aACOPOUMNOHHBIE, CTPYINHbIE, TYPOOMONEKYNSPHBIE,
HaCOCbl,0CHOBaHHbIE Ha XMMNYECKMX peakumsx, KoHaeHcaumm n op.) Nameputenn sakyyma,
TEPMONapPHbIA JaTYMK, MOHM3ALUMOHHAS namna.

naboparopHas pabora (5 yaca(oB)):

OnpepeneHne 0CHOBHbIX NapaMeTpoB BakyyMHbIX HACOCOB (POTOPHbIN POPBaKYYMHbIA HACOC,
ANGAY3NOHHbIN, TYPOOMONEKYNAPHbIIA)

Tema 5. TexHUKa n meToabl NONYYEHUSA TOHKUX NSIEHOK BaKYYMHOW TeXHONOrmeun
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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Mporpamma aucumnnmHbl "JlabopaTopHbli NPaKTUKYM N0 PM3NYECKMM METOAAM HAaHECEHMS HAHOMOKPbLITUIA"; 222900.62 HaHoTexHONOM MM
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TexHuka n Metoapbl NONyYEeHNs TOHKMX MNNEHOK BaKyyMHOW TexHonoruen 1. Metoaonku ncnapeHuns u
WMOHHOrO pacnblfieHns, MeTO4 TEPMUYECKOrO BaKyyMHOrO HamnblfIEHUS, NEeKTPOHHO-NTy4eBOe
ncnapeHue, ucnapeHme BY- n CBY-nsnyyeHunem, nasepHas abnauus 2. XMMnM4eckoe ocaxaeHve us
naporasoBon oasbl, ouarka u XMM1si MeTofa, OCHOBHbIE XapaKTe-pUCTUKU, NMPOLECChl HAHECEHUS
pas3nuyHbIX NneHok 3. MonekynspHo-nyyeBas anutakcus 4. KatogHoe pacnblineHune, ra3osbli
pas3psn HA3KOro AaBfieHns, NPOCTPAaHCTBEHHbIE NOTEHUMANbI N XapakTEPUCTUKN KaTOOHOro
pacnbineHus 5. NpenmMylwecTsa n HegocTaTkn MeTogos 6. MNpuHumMn encTBns, OCHOBHbIE
napameTpbl N XapakTepPUCTUKN YCTAHOBKN TEPMUYECKOro BakyyMHOro HanbineHns BYT1-4

naboparopHas pabora (11 yaca(oB)):

I'Ionyqume TOHKUX NNeHOK MeTasinoB METOO0M TEPMNYECKOIro BaKyyMHOIro HanblneHns
Tema 6. NMna3sMeHHble TEXHONOMMN HAHECEHUSI TOHKUX MIEHOK

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

[MnasMeHHble TEXHONOMrMM HaHECEHNS TOHKNX MNEHOK DNeMeHTapHble NMPOoLECcChl B ra3opaspsaHomn
nnasme, BONbTamnepHas xapakTepucTnka paspsaa, ABuXeHne anekTpoHoB B nepemeHHoM BY none,
MOCTOSIHHbIN NoTeHuwan BY-nnasmbl, ynpyrue npouecchl, Heynpyrue B3aMMogencTems Yactuu,
XMMUYEeCKMe peakuun B nnasme, pacnblfieHne MHOrOKOMMOHEHTHbIX Matepuasnos 1.
VoHHO-nnasmeHHoe HaHeceHre NokpbITui 2. NnasmoxuMmyeckoe ocaxgeHve 3. MarHeTpoHHoe
pacnblfeHne Ha NOCTOSAHHOM Toke, BY MarHeTpoHHoe HaHeceHue 4 [NpeumylecTsa 1 HegocTaTkm
nnasmeHHbIX MeTofoB 5. MNpnHUMN 0eiCcTBUS, OCHOBHbIE NapamMeTpbl U XapakTepuUCTUKn
MarHeTpOHHOWN pacnbinuTenbHon cuctemol BYT1-5M

naboparopHas pabora (16 yaca(oB)):

MonyyeHne TOHKUX NIEHOK Ha AN3NEKTPMYECKOM NOANOXKE MeToaoM BY marHeTpoHHoro
ocaxmaeHus

Tema 7. NOHHO-NTy4eBOMN CUHTE3 TOHKUX MNEHOK
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

VOHHO-Ny4eBOM CMHTE3 TOHKUX NNEeHOK 1. OCHOBHbIE NOHATUS NOHHOW UMNAAHTAUNOH-HAS, MOHHAS
6omMbapanpoBka, MOHHOE BHEAPEHWE, MOHHOE NErMpoBaHne, XapakTePUCTUKN MOHHOIO Myyka,
TOPMOXEHWe 1 Npober NoHOB, pacnpeneneHne npobera NOHOB, NPOGUNIb pacnpeneneHns
npoberos, paanauMoHHoe n0edekTo-0bpa3oBaHne, CBENNNHI, NOHHOE PacnblfieHne, OTXMNr
panvaunoHHbIX HapyweHun 2. loHHo-ny4eBor yckoputenb UITY-3, npyHumMn 0encTens, COCTaBHble
9N1IEMEHTbI, OCHOBHbIE NapameTpbl 1 xapaktepuctukm UITY-3 3 MNpenmywecTsa n Hegoctatky Metoga
WMOHHO-/y4eBOro CUHTE3a

naboparopHas pabora (16 4yaca(oB)):

CVIHTE3 MMMNAHTUPOBAHHBIX CIOEB Ha NOAJIOXKE Si MOHHO-Ny4EBBIM METOOM

Tema 8. dkcnepuMeHTaNbHble METOAbI U3YYEeHUsI MOBEPXHOCTU U TOHKUX MJIEHOK
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

OKCMNEPUMEHTAJIbHbIE METO bl M3YHEHNA NMOBEPXHOCTN N TOHKNX MJTEHOK 1.
MeTonbl peHTreHoBCKO andppakumm 2. MeccbayapoBckasi CnekTpOoCKONus KOHBEPCUMOHHbIX
anekTpoHoB 3. CnekTpogoTOMETPUYECHE METOABI NCCNEA0BAHNS MOBEPXHOCTU 1 HN3KOPA3MEPHbIX
cucTtem 4. MeToabl onpeneneHns TONWUHbI, aare3nn nieHok, TBepLoCTy.

naboparopHas pabota (20 4aca(oB)):

OnpepneneHne ¢oa3oBOro coctasa ToOHKMX nneHok crnnasa Fe-Ni metonom meccbayapoBcKoit
CMEeKTPOCKOMMUM KOHBEPCUOHHbIX SNEKTPOHOB

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepnens | camocTtositensHoM [TPyAOEeMKOCTb) ;ﬁ%’iﬁbﬁ?:;ﬁﬁgﬂ
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTY[eHTOB P
Tema 1. BBegeHue B
N3nKy MeTonoB noaroToBka K o
1. P 7 1 2 THbIA On
HaHeceHus YCTHOMY Ornpocy ye onpoc
HaHOMOKPbITUI
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Buabl
Hegnens | camoctositenbHoM [TPyAnOEeMKOCTb)
ceMecTpa paboTbl (B yacax)
CTYLEHTOB
noaroToBka K
YCTHOMY Oonpocy
rno Teopun
3apoblweobpasdsaHunsi YCTHbIN ONpocC
]
doopMMpoBaHNS
TOHKMX NJIeHOK

noaroToeka K
Tema 3. Csoictea YCTHOMY Onpocy 4
TOHKMX MAEHOK no CBONCTBaM

TOHKUMX MAEHOK

noaroToBka K
oTYeTy No
nabopaTtopHoi
paboTte
"OnpeneneHune 6 oTyeT
OCHOBHbIX
napameTpos
BaKyYMHbIX
HacocoB (poTo

noaroToeka K
oTYeTy No
Tema 5. TexHuka v nabopartopHoi
METOLbl MONy4YEeHNS pabote
5.|TOHKMX NneHok 7 7-8 |'TlonyyeHne 6 oT4yer
BaKyyMHOW TexHoNornemn TOHKWX MIEHOK
MeTannos
METOO0M
TEPMNYECKOro B

NOAroToBKa K 5
KONNOKBUYMY

noaroToska K
oT4eTy no
Tema 6. MNnasmeHHble nabopaTtopHoii
6.[TexHonormm HaHeceHus 7 9-11 |pabote
TOHKUX MIEHOK "Mony4yeHve 8 oTyeT
TOHKUX MAIEHOK
Ha
ON3NEKTPNYECKON
noasoxke mMeT

noaroToBka K

oT4yeTy no

nabopaTtopHoi

pabote "CuHte3 14
X

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 2. Teopus
3apoablieobpasoBaHus i
2. 1N oopMMpoBaHNS / 23

nieHokK

YCTHbI OnNpocC

Tema 4. dusnyeckune

4 [OCHOBBI 1 MPUHLMMb v 6
NEeNCTBUSA BaKyyMHbIX

YCTPOWCT/HAacocoB

KONnokenym

- |Tema 7. VioHHo-ny4esoii | - 12-14
CUHTE3 TOHKMX NNEHOK UMNNAHTMPOBAHH
Crnoes Ha
noanoxke Si
VNOHHO-1

oT4yert

KETPOHHBH
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Buabi
N Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTyAOeHTOB
noaroToBka K
oT4yeTy no
Tema 8. nabopartopHoii
IKCnepuMeHTanbHble pabote
8.|MeToabl 3yyeHns 7 15-18 ["OnpeneneHue 14 oTyer
NMOBEPXHOCTU N TOHKUX ¢ba3oBoro
nneHokK cocTtaBa TOHKUX
nneHok cnnasa
Fe-Ni
Ntoro 58

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B npouecce npenogaesaHnsa gaHHON AnucUMnanHbl ByoyT MCNonb30BaHbl cneayoume
obpa3zoBaTtefibHble TEXHONOTrMK: Nekunn, nabopaTopHble 3aHATUS, KOHCYNbTaL MK, 3a4eT,
camocToaTenbHas paboTta CTyeHTa C NEKLUMOHHBIM MaTepuanom 1 PeKOMeHI0BaHHON NTepaTypoi,
a TaKkxe nonyYyeHne 3HaHui Yepes PeKkoMeHI0BaHHbIe NpenoaasaTenem MHOPMaLNOHHbIE CanThl
VHTepHeTa.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BBeneHue B ou3uky MeTton0B HaHECEHUSA HAHOMOKPbITUW
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

[MoHATME TOHKONAEHOYHOrO COCTOSHUSA BewwecTBa. Manble YacTuubl, Knactepbl, OCHOBHbIE
onpepeneHns NpruMeHeHne TOHKNX NAEHOK B 3NEKTPOHNKE, MUKPO3NEKTPOHMKE, ONTUKE,
MaWWHOCTPOEHNN, MeQULNHE, MPUOOPOCTPOEHNN U APYrnX 0BNacTsSX HAYKN N TEXHUKK
(cbopmuposaHue komneteHumin MNMK-22,MK-23,MNMK-24,MNMK-25,MK-27,I1K-3,11K-4)

Tema 2. Teopus 3apoabilieobpazoBaHMsa U OPMUPOBAHUS MNIEHOK

YCTHbI ONPOC , NPUMEpPHbIE BOMNPOCHI:

Teopus 3apoabiweodbpasoBaHns 1 POPMMPOBAHUS TOHKUX NEHOK. MNpouecchl B3auMoaencTeus
aTOMOB, MOJIEKY/T U arfioMepaTtoB C MOBEPXHOCTbIO, MPOLECCHl aacopbumnn 1 KOHAEHcaUmMmn, MexaHn3m
hopMMpOBaHMS 3apoablileit, POPMMPOBaHNE CYOKPUTUYECKMX N KPUTUYECKUX 3apoablweit. Ponb
MOBEPXHOCTHOW 1N 06 EMHOI Andhy3nn B HOPMMPOBaHMM 3apoablweii. Bpems Xun3Hu 3apoablwei,
MEXaHN3M KoanecLeHLUM OCTPOBKOBbIX DOPMUPOBAHNIA 1 pOoCTa 3apoabllleit, NX CTPYKTypu3auunu.
Kputnyeckas temneparypa KoHgeHcaumm, temneparypa n3MeHeHusi MexaHnama KoHgeHcaumm,
TemnepaTypa BO3HMKHOBEHNSI MPEUMYLLECTBEHHON opueHTauun. PU3nko-xmMmyeckne oCobeHHOCTH
3TanoB YopMMPOBaHUS NNEHKM, 0BpasoBaHns OEGEKTOB B MPOLLECCE POCTa MNEHKMU.
(dpopmuposaHue komneteHumin MNMK-22,MNK-23,MNK-24,M1K-25,M1K-27,I1K-3,11K-4)

Tema 3. CBOMCTBa TOHKMUX NSI€HOK

YCTHbI ONPOC , NMPUMEpPHbIE BOMPOCHI:

DU3NKO-XMMUYECKNEe CBONCTBA TOHKMX MNIEHOK: MEXaHN4Yeckre CBOMCTBA - aaAre3ns nneHok, gomamka
N XUMUS aare3nu, Cnocobbl N3MEHEHNS afAre3nn, HanPSXeHNs B NNeHKax, MEXaHN4Yeckme CBOMNCTBA
MNEHOK -U3HOCOCTONKOCTb, KOS(PPULIMEHT TPEHUS, YNPYroCTb, MUKPOTBEPAOCTb U MPOYHOCTb.
OC06EeHHOCTN 9NEKTPUYECKMX N TPAHCMOPTHbLIX CBOWCTB TOHKMX MNEHOK: MPOBOAMMOCTb CMJOWHbIX
nneHok, otpuuartenbHbin TKC HaHOpa3MepHbIX AUCMeprmpoBaHHbIX NAEHOK, BbICOKOYACTOTHbIE
XapakTepUCTUKN TOHKMX NIEHOK. ((0OpMUpPOBaHNE KOMMETEHLNIA
MK-22,MK-23,MK-24,rnK-25,rK-27,rK-3,rK-4)

Tema 4. dPusnyeckme oCHOBbI U NPUHLMUNbI OEeUCTBUA BaKyyMHbIX YCTPOUCT/HacoOCOB

OTYeT , NPUMepPHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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no nabopatopHoii pabote "OnpeneneHne 0OCHOBHbIX MApPaMeTPOB BaKyyMHbIX HACOCOB (POTOPHbI
POPBaKyyMHbIA HACOC, ANGIY3NOHHDBIV, TYPOOMONEKYNSIPHbIA)" ((pOpMMPOBAHNE KOMMNETEHLNIA
MK-22,INK-23,MNK-24,MNK-25,rnK-27,MnK-3,rnK-4)

Tema 5. TexHuka 1 MeToObl NONYy4YEeHUSI TOHKUX NMNIEHOK BaKyyMHOW TeXHONMOrnew

OTYeT , NPUMepPHbIe BOMPOCHI:

no nabopaTopHoit pabote "lNony4yeHne TOHKUX MAIEHOK MeTanioB METOAOM TEPMUYECKOr0 BaKyyMHOrO
HanbineHna" (popmmposaHue komneteHumn MNK-22,MK-23,MK-24,MK-25,MK-27,MK-3,M1K-4)

Tema 6. NMnasmeHHblIe TeXHONONrMM HaHeCeHUs! TOHKUX NMNJIeHOK
KONIOKBUYM , MPUMEPHbIE BOMPOCHI:

no Temam: Teopus 3apoabiieobpasoBaHns 1 POPMUPOBaHMS NneHok CBOMNCTBA TOHKMUX MNEHOK
dur3nyeckmne OCHOBbI 1N NPUHLMMbLI AEACTBUS BaKyyMHbIX YCTPOMCT/HACOCOB TexHnka n Metobl
Nosly4eHUs TOHKUX NIEeHOK BaKyyMHOW TeXHonoruemn

OTHET , NPUMEPHbIE BOMPOCHI:

no nabopaTopHoii paboTe "lMony4yeHne TOHKMX NNEHOK Ha AN3NEKTPUYECKON Noanoxke metogom BY
MarHeTPOHHOro ocaxaeHusa" (opMmpoBaHne KOMNETEeHUNNA
MK-22,INMK-23,MNMK-24,MK-25,MnK-27,MnK-3,MK-4)

Tema 7. NOHHO-Ny4eBOM CUHTE3 TOHKUX MNEHOK

OTYeT , NPUMEpPHbIE BOMPOCHI:

no nabopaTopHoit paboTte "CUHTE3 UMNNAHTMPOBAHHbLIX CNOEB HA MNOANOXKE Si MOHHO-Yy4YEBbIM
meTonoM" (doopmmpoBaHue komneteHuun MNMK-22,MK-23,MK-24,MK-25,MK-27,MK-3,MK-4)

Tema 8. 3KcnepumeHTaanb|e MeToAbl N3y4eHUsA NOBEPXHOCTU N TOHKUX MNEeHOK
OT4eT , NPpMUMEpPHbIE BOMPOCHI:

no nabopaTopHoit paboTe "OnpeneneHne oa3oBoro coctaBa TOHKUX NneHok cnnaea Fe-Ni metonom
MeccbayapOoBCKOI CNEKTPOCKOMUN KOHBEPCUMOHHbIX 9NEKTPOHOB" (0OpPMMPOBaHNE KOMMNETEHLNIA
MK-22,INMK-23,MNMK-24,MNK-25,MK-27,MK-3,MNK-4)

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

B pamkax 6anbHO-peNTUHIOBOM CMCTEMBI AAaHHOM NpOrpaMMori NpeLyCMOTPEHbI cneaytowme Buapl
KOHTPONSA yCBOEHUS TEOPETUYECKOro U NPakTUYeCcKoro matepuana: TeKywwmnin KOHTPOsb -KOHTPONb 3a
BbINONHeHMeM nabopatopHbix paboT (MpunoxeHne 1), yCTHbIA ONPOC, MMCbMEHHbIA OTYET MO
nabopatopHbIM paboTaM. IToroBbiii KOHTPOIb - 3a4eT (MpunoxeHune 2)

[MepeyncneHHble opMbl KOHTPONSA MO AUCUUMNMHE NPMBERYT K (OOPMUPOBAHUIO CleayOLWNX
komneteHuun: MNK-3, MNK-4, MNMK-27, MK-25, MNK-24, rK-23, rK-22.

KoHTponbHbIe BOMPOCH! 1 3a4a4uM K NPakTUKyMy No on3n4ecknMm Metogam HaHeCeHuUs
HaHOMOKPbITUMN.

1. ®dusnyeckne npouecchbl PopMUPoBaHUS TOHKMX MNeHoK. KnHeTrka npouecca KoHaeHcauum
MAEeHOK.
2. Ancopbums, 3apoabliiweobpasoBaHune, poCcT HOBOI (hasbl,

3. YeTblpe cTtagmm npouecca pocTa nneHkn: obpasoBaHne OCTPOBKOBOM MNEHKN, KoanecLeHums
OCTPOBKOB, 06pa3oBaHue cetyaTol CTPYKTYPbl, QOPMUPOBAHME CMIOWHOW MAEHKM.

4. BakyyM, eQUHULbI M3MEPEHNS Pa3psiXeHns, Knaccudmkaums BakyyMHbIX HACOCOB, NPUHLMN
LEeiCTBUS OCHOBHbIX TUMOB BaKyyMHbIX HACOCOB.

5. OCHOBHble MeTOAbl MONYYEHMS TOHKUX NNEeHOK. MpuHUMNbI, nexallune B OCHOBE 3TUX METOOB.
MpeunmMywecTsa 1 HegoCTaTKM.

6. Knaccudpmkaumns cMcteM NOHHO-NMA3MEHHOrO pacrnbiNeHns MaTepuanos.
7. MpviHUMN 0eACTBMSA MarHETPOHHOW CUCTEMbI pacnbineHns. PacnbineHmne Ha MOCTOSIHHOM TOKE.

8. ObnacTb pa3pAanHOro rnNpoMeXxyTkKa. LsnxeHne 3apPAXEHHbIX HaCcTul B CKPEeLWeHHbIX
ANEKTpn4eCKoM n MarHMTHOM nonsx.

9. BeonbTamnepHas xapakTepucTuka paspsaa. YCnosus CyllecTBOBaHUSI CTabunbHOro paspsaa.

PerncrpaunoHHblii Homep 6117117 DAEKTPOHHEH
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10. Mopsinok paboTbl Ha yctaHoBke BYT1-5M.
11. MNMpuHumn pencrens BY marHeTpoHHOro pacnbineHns.

12. Habniogaemoe Ha MarHeTpoHe CBEYEHUE - OTPMLATENBHOE CBEYEHME WU NMONOXNUTENBHBIA
cton6?

13. PaccuntanTte amnnutygy ABUXEHUS MOHA B nepeMeHHOM BY none.

14. Kak MEHSIETCS HAaNpsXXeHVe 3aXnraHus paspsaa B 3aBUCUMOCTU OT CTEMEHM Hanycka paboyero
rasa B paboynit 06beM ycTaHOBKN?

15. MNpenmywectsa 1 HegocTaTky MO CPABHEHMIO C MarHETPOHHOW pacnblNNTENbHOM CUCTEMON HA
NOCTOSIHHOM TOoke 1 BY-pacnbineHnem 6€3 MarHMTHOro nons.

16. YcnoBus cylectsoBaHns ctabuibHOro paspsaa.

17. KoagpbpuumneHT pacnbineHns, ero 3aBuCUMOCTb OT TEXHONOrMYeckux napameTpos. Pacyet
KoadppmumeHTa pacrblieHUs.

18. Kak 3aBuCuT BeNMYMHa CTyneHbKW, BO3HMKAKLWEN B pe3ynbTarte paanaunoHHOro pacnyxaHus
(cBennuHra) oT NNOTHOCTU NOTOKA MOHOB NPU HEU3MEHHbIX XapakTepucTukax muwenn (K1, Ed, D, T,
Ts) n napametpax nyyka (E, tobnyyeHms)?

19. Npy MMNnaHTaumMm MOHOB B repMaHnii NponaoLwna nNonHas amopgomsaums NPUNOBEPXHOCTHOIO
cnos. [ns kakux mMnnaHTupoBaHHbIX noHoB 31P nnu 56Fe no3a amopdomsaunm 6yneT MeHblue v
noyemy? MapameTpbl Nyyka v ycnosus 06nyYeHns oanHaKkoBbl B 060UX Cnyyasx

20. Kak BnuseT obnyyeHne noHamm Ha gndpdoyaunio atomoB B Kpuctanne?

21. K yemy 06bI4HO NPUBOANT HANIMYNE CENEKTUBHOIO TPaBNEHNSA?

22. KakoBa OCHOBHas NpuyMHa 3HAYNTENBHOrO yBENNYEHNS NPOBOAUMOCTM NpY BONbWNX f03axX
MMNNaHTauum B NonMmMepbI?

23. ['ne, no BaweMy MHeHUto, byneT 6onblue KOHLEHTPaUNs BHELPEHHbIX aTOMOB B MakC/MyMe
pacnpeneneHus npy UMNIaHTaumMmM MOHOB Xenesa B PasnnyHble MULEHWN: MOHOKPUCTaNIn4eckni Si
UM aMopPgoHbIA Si 1 noyemy?

24. B NOHHOM ycKOpUTEne UCMonb3yeTcs MarHUTHbIN Macc-cenapartop MoHOB. OQHO3apaaHble NOHbI
35C+ 1 160+ uMetoT 0ANMHAKOBYIO SHEPruo E n uMnnaHTMpyroTCa 0AHOBPEMEHHO B MULWEHb. [Moa
LEACTBMEM NOCTOSHHOIO MarHUTHOrO Nons H, MOHbI HAYMHAIOT ABUraTbCS MO KPYroBbIM opbuTtam C

pannycom R. MNMokazatb, Kakoi N3 NOHOB OTKJIOHUTCS Ha BONbLUNIA YrON NOCNE NPOXOXAEHWS
mMacc-cenaparopa (Hantu 3asucumoctb R=R(E, H, M)).

25. MNopsinok paboTbl Ha yctaHoBke UJTY-3.
3apava 1.

Haintn KkoHUEeHTpaumnio BHEOPEHHbIX NOHOB B MakCUMyMe pacnpefeneHuns, eCnm umnnaHtauuns
npouasoamnacb noHamm Fe+ B Si npu aHeprum 40 k3B (cpenHWiA npoeunpoBaHHbIi Npober paBeH
35 HM, cTaHOapPTHOE OTKNOHEHUE 15HM), BpeMsi 06nyy4eHnst 15 MUH., MNOTHOCTb MOHHOro Toka 10
MKA/CcM2 . DdhbdbekTaMm pacnbineHns 1 nepepacnpeneneHns BHeApeHHbIX aToMOB nNpeHebpeyb.

3apnava 2.

HaiTn KoHUEeHTpauno aToMOB NPUMECK B KpeMHUM Ha rnybuHe Rp+2*ARp npu nmnnaHtaumm MOHoOB
27Al+ ¢ aHeprueit 40 kaB 1 nosoit @ = 1*104 MkKn/cM2. SdbdbekToM pacrbineHns npeHebpeub.

3apnayva 3.

HainTn KOHUEeHTpauuio atoMOB NPMMECKH B KpeMHUN Ha rnybuHe Rp+2*ARp npu umnnaHTaumMm MOHOB
56Fe+ C aHepruein 40kaB n nosoin @ = 1104 MkKn/cM2. OdhbhekToM pacnbineHms npeHebpeynb.

3apnava 4.

Onpenenntb pexum nmnnantaumm (E, d, tobn) npu nermpoBaHnm KpEMHUS MoHamn doocdoopa.
MakcrMyM MOHOB Ghocdpopa LOMKEH HaxoanTbesa Ha rnybuHe 50 HM, MpK 3TOM KOHLEHTpauus
BHEOPEHHbIX aTOMOB B MakCMyMe pacnpeneneHns nomnxHa oouite 1019 at/cm3. Boibpatb NNOTHOCTb
TOKa paBHor 1 MKA/cM2 . ATOMHas NMNOTHOCTb KpeMHus coctasnsget NO= 51022 at/cm3 .

3apava 5.
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YeMmy paBHa TonwmMHa pacnbiNeHHOro cnos Npu uMnnaHTaunum noHos Co+ B Si, ecnn KoapMUNEHT
pacnbineHns paseH S = 1,5 at/MoH, 8o3a UMNNAHTUPOBAHHbIX MOHOB @ = 4*104 mkKn/cm , aToMHas
nNnoTHoCTb KpemHnsa NO = 51022 at/cm3 ?

3apnava 6.

Mpwn MOHHOW MMNNaHTauMK B peadynbTaTe pacnbineHns obpasoBanacb CTyneHbka Ha rpaHuue
obny4eHHO 1 Heobny4yeHHoI YacTn obpa3sua. KakoBa BenvmumHa 3710l CTyrneHbky, ecnv obnyyeHme
NpOBOANSIOCH 0AHO3aPALOHBIMA MOHAMU NP NIIOTHOCTN MOHHOro Toka 1 MKA/cM2 B TeyeHune 180
MUHYT, a KOAOMUNEHT pacnbineHns coctaBun S= 2 at/moH? NnoTHOCTbL aTOMOB B Matepuane
muweHn coctaensana NO= 8*1022 at/cm3.

3apava 7.

Onpenenntb pexumsl umnnaxTaumm (E, d, tobn) npm MOHHOM NErMpoBaHnM KPEMHUS 0OCHOPOM.
VicxonoHble napameTpbl: NnacTuHa MOHOKPUCTANIMYECKOrO KPEMHUS, Pa30pPUEHTMPOBAHHAS ON4
yCTpaHeHuns agodpbekTa kaHanmposaHs. Makcumym MOHOB dpochopa OONXEH HAXOAUTbCS Ha
rnybuHe 50HM, NpU 3TOM KOHLEHTPauus BHe4PEHHbIX aTOMOB B MakcMMyMe fonxHa bbitb 1019
at/cM. Beibpatb NIOTHOCTb MOHHOMO TOKa paBHbIM 1MKA/CM2. DdbdbekTamm pacnbineHns n
nepepacnpeneneHnst BHeAPEHHbIX aTOMOB NpeHebpeyb. AToMHas NNOTHOCTL kpemHms NO = 5x1022
at/cm3.

7.1. OcHOBHas nuTeparypa:
OcHoBHas nuteparypa
1. lN'yces, A.N.. HaHomaTtepuanbl, HAHOCTPYKTYpbl, HaHoTexHonorum / A. V. l'yces.? U3a.2-e,

ncnpasneHHoe.? M.: duamatnut, 2009.7416 c.
http://e.lanbook.com/books/element.php?pl1_id=2173

2. BapblbuH A.A., TomunuH B.U., Wanoeanoe B.N. ®unanko-texHonorn4eckne oCHoBbl Makpo-,
MUKPO- U HAHO3NEKTPOHUKN. - M: ®usmatnut, 2011. - 784c. http://e.lanbook.com/view/book/5258

3. CroitkoB, N.1N. OcHOBbI HAHOTEXHONOIMM U HaHOXUMUK: [y4ebHoe nocobue] / Ctoiikos L. .,
EsTioruH I'. A.; KagaH. (lMNpusonx.) penep. yH-T, XuM. nH-T um. A. M. Bytneposa .? KasaHb :
[KasaHckuin yHueepcutet], 2010 .? 236 c.: nn.

7.2. JlononHuTenbHasa nureparypa:
LononHuTtenbHasa nutepartypa

1. Enucees, A. A. ®yHKUMOHaNbHbIE HAHOMaTepuansl : y4ebHoe nocobue Ons CTyOoeHTOB CTapmx
KypcoB, obyyatowmxcs no cneumanbHoct 020101 (011000) - Xummsa / A.A. Enucees, A.B. JlykawwH ;
nog pea. akag. KO0.[0. Tpetbskosa .? Mocksa : duamatnut, 2010 .7 452 c. : un., uB. un., NopTp.,
Taobn.

2. PacTpoBast anekTpoHHas MUKPOCKONUS AN HAHOTEXHONOMNIA: METOAbI U NPUMEHeHWe/ Noa pea.
Y. Xy, X. 1. YaHra; nep. ¢ aHrn. - M.: BuHom. Jlabopatopusi 3HaHwuiA, 2013 - 582 c.
http://e.lanbook.com/books/element.php?pl1_id=8689

7.3. UHTepHeT-pecypcChbl:

http://ru.wikipedia.org/wiki - http://ru.wikipedia.org/wiki
http://www.nanometer.ru - http://www.nanometer.ru
http://www.nanorf.ru/ - http://www.nanorf.ru/
http://www.portalnano.ru - http://www.portalnano.ru
http://www.rsci.ru/nanotech - http://www.rsci.ru/nanotech
http://www.rusnano.com - http://www.rusnano.com
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8. MarepmanbHo-TexHU4eckoe obecneyeHne QUCLMNINHbI(MOAYNS)
OcBoeHve ancumnavHbl "flabopatopHblii NPakTUKyM MO OU3NYECKUM METoLaM HaHEeCEeHUS

AL

HaHOMOKPLITUIA" NpeanonaraeT UCMoNb30BaHNe CleayloWero MaTepunanbHO-TEXHNYECKOro
obecneyeHuns:

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIVA JOCTYMN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAK/TOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHe.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHO
nuTEpaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum BeoyLmnx pOCCUNCKMX
N30aTenbCTB ryMaHMTapHOW NnTepaTypbl, N34aHNS Ha aHTINACKOM S3blKe BeOyLWMX aMEPUKAHCKUX U
€BPOMNEeNCcKMX N30atenbCTs, a TakxXe peakme N ManoTmpaxHole N3aaHns PoCCUNCKUX permoHanbHbIX
By30B. 9bC "BubnunoPoccurka" obecneynBaeT WNPOKNIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ UCMNosib30BaHMEM MHHOBALMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSM (henepalnbHbIX rOCYAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAH4APTOB
BbiClLero npodoeccuoHanbHoro obpasosarus (ProOC BIMO) HOBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatenoctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3AATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnxX N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX N CMEXHbIX Npas.

dopBakyyMHbI POTOPHbIA BaKYYMHbIA HACOC

Jndpdoy3noHHbIN BaKyyMHbIn HACOC

TypboMOneKkynsipHblil BakyyMHbIiA HACOC

YcTaHoBKa A TepMUYECKOro BakyyMHOro HanbineHus BYT1-4

MarHeTpoHHas pacnbinutenbHas cuctema BYT1-5M

VoHHO-ny4eBom yckoputeno UJTY-3

PeHtreHoscknin gudppaktometp JPOH-3M

MwuHnandppaktometp MI-10 "OPA"

MeccbayapoBCKkuii CNEKTPOMETP KOHBEPCUOHHbIX 3NIEKTPOHOB

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no

HanpasneHno 222900.62 "HaHOTeXHONOrmm n MMKPOCUCTEMHAS TEXHUKA" U NPOJOMNIO NOArOTOBKU He
npeaycMOTPEHO .
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