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1 He.]'ll/l H 3a1a4YH1 OCBOCHHA NTUCHHUIIJIMHBI

[{enpr0 OCBOCHUS TUCIIUTUIHHEI SBISICTCS U3YYCHHE (PU3UUCCKUX SBICHHIA, TPOUCXOIS-
IIUX Ha Pa3IMYHBIX dTanax Mmporecca HambUICHUS U POCTA IICHOK; CYIIECTBYIOIINX TEOPHI pO-
CTa TOHKHUX IJICHOK, PACCMOTPEHHIO COBPEMEHHBIX METOJIOB POCTa U KOHTPOJIS KauecTBa Iuie-
HOK, MX BO3MOKHOCTSIX ¥ OTPaHUYCHHSIX; B3AaMMOCBS3H (PU3NIECKUX CBONCTB TOHKUX TJIEHOK CO

CTPYKTYpO#i U 1eheKTamMH.

2 Mecto qucuuminnsl B ctpykrype OOII BO

JucuurinHa OTHOCUTCS K TUCHUILIMHAM BapUaTUBHOM YacTH MOAYJIs ipodeccro-
HaJIBHOM MOJATrOTOBKH, 0a3upyeTcs Ha pe3ysIbTaTax U3yuyeHUs JUCLUUIUIMH €CTECTBEHHO-HAYyY-
HOTO IIMKJIA U, B TOM YHCJIe MaTeMaTHKH, GU3NKHU, XUMHUUECKUX JUCIUIUINH, UHPOPMATHKH, a

TakKe AUCUUTUTHH npoduiist: «DU3uKa TBEPIOTO TETay.

3 TpeGoBaHus K pe3yIbTaTaM OCBOCHHS CO/IeP KAHUS M CHMIIIMHbI
JI1g yCemHoro yCBOCH!sI TUCUUILUIMHBI CTYACHT JOJDKEH 3HATH !
- KJaccu(UKAIUIO TBEPAbIX TNl Ha METAJUIbI, HOTYIIPOBOIHUKHU U JHAJIEK-

TPUKH C TOUKHU 3pEHUSI 30HHON TEOPUU;

- OCHOBHBIE JJIEKTPUYECKHUE, MATHUTHBIE U ONITUYECKHUE CBOMCTBA TBEPABIX TEIl, MEXa-
HU3MBI IPOTEKaHMs TOKA;

- OCHOBBI (DU3MKH BaKyyMa, IJ1a3Mbl U TBEPJIOTO TeENa;

- IPUHLUIIBI UCTIOJIb30BaHMs (pU3HUecKuX A3PPEeKTOB B BaKyyMe, IUIa3Me U B TBEP/IOM Telle
B IIpuOOpax U yCTpoilcTBax BaKyyMHOM, IJIA3MEHHOM, TBEPAOTEIbHON, MUKPOBOJIIHOBOM U ONTH-
YECKOM JIEKTPOHUKH;

- UX KOHCTPYKIINH, TapaMeTPhl U XapaKTEPUCTUKH U METOJIbI UX MOJEIUPOBAHHUS,
a) oomenpogeccuonanbubie (OIIK): 1.7.

CIOCOOHOCTBIO MPECTABIATh aJICKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO
KapTUHY MUpPa Ha OCHOBE 3HAaHUSI OCHOBHBIX MOJIO’KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
Hayk ¥ mareMaTuku (OIIK-1);

CIIOCOOHOCTBIO YUUTHIBATH COBPEMEHHBIC TEHACHIIMH PA3BUTHS DJIEKTPOHUKH, U3MEPH-
TEITHLHOMN M BRIUUCIUTEIHHOM TEXHUKH, MHPOPMAIIMOHHBIX TEXHOJIOTHIA B CBOCH MpodeccruoHab-
Holt nestenbHOCcTH (OITK-7);

0) npogeccnonanbubix (IIK): 8

CHOCOOHOCTBIO BBIMIOJIHATH PAa0OTHI 110 TEXHOJIOTHYECKOH MOATOTOBKE MPOU3BOACTBA
MaTepuasoB U U3zenui anekTpoHHoi TexHuku (I1K-8);



IIpunodpecTn onbIT 1eATEIBHOCTH
B pesynbraTe 0OCBOCHUS AUCIHUILIMHBI 00YYaIOLIHIACs JOKEH:

3HaTL:
- u3uvecKre OCHOBBI TEXHOJIOTUN HATIBIJICHHS] TOHKUX IIEHOK M METOJIbI U3MEPEHUS UX
TOJILAHBI;
- crieur(UKy CTPYKTYphl TOHKUX TJIEHOK, OCHOBHBIE THIIBI 1€(DEKTOB CTPYKTYPbI TOHKUX
TUICHOK, B3aMMOCBSI3b (PM3UUECKUX CBOMCTB TOHKUX IUICHOK CO CTPYKTYpOH U Aedekramu,
- 0051aCTh MPUMEHEHHS TEXHOJOTUI HAMbUICHUS TOHKUX IJIEHOK;
YMern:.

- IEPEHOCUTH TOJyUYEHHBIX 3HAHUS O TEXHOJIOTUH HANBLICHUS] TOHKUX TUIEHOK Ha CMEXKHBIE
MMpECAMCTHBIC 06HaCTI/I U K UCHIOJIL30BAHUIO ATUX 3HAHUN A MOCTPOCHUA MCKIAUCTUIUTAHAPHBIX
METOJAMYECKUX pa3pabOToK.

- OIpPCACIATh SKCIICPUMCHTAJILHBIM WJIM PACUCTHBIM ITYTEM OINITUMAJILHBIC PCIKUMBI ITIPOBC-
JICHUSI OTAEIBHBIX TEXHOJOTUYECKUX OMepaluii;

Baaners

- nHpOopManHel 0 3HAYeHUH TOHKHUX TUIEHOK B COBPEMEHHOI HayKe, TEXHUKE M TEXHOJIOTHU-
AX; 00J1aCTAX MPUMEHEHUs U NePCIEeKTUBAX Pa3BUTUS MATEPUAIIOB TBEPAOTENbHON HJIEKTPOHUKH
U IpuOOPOB HA UX OCHOBE;

- MCTOAaMH IUIAHUPOBAHUA U ITPOBCACHUA I/ICCJ'IGI[OBaHI/II\/JI H OKCIICPUMCHTOB C UCITIOJIb30Ba-
HHUEM TCXHOJIOTHH HAIIbUJICHUSA TOHKHX HJ'IéHOK;

- MCTOAUKaAMH pa6OTI)I Ha HAIBIJIMTCJIbHBIX YCTAHOBKAX,

- MCTOAaMU KOHTPOJIA TapaMETPOB TOHKUX IIEHOK U BBI60pa TEXHOJIOTUYICCKUX PCIKNUMOB.

4 Copep:kanue H CTPYKTYPa IUCHHUILIMHBI

4.1 Coagepxxanue pas3aejoB IUCHUNINHBI

Tema 1.0c00€HHOCTH POCTA TOHKHX ILICHOK.

Jleknms 1. IloHATHA «IUIEHKa» U «TOHKas IUIEHKa». [IpuMepsl CBOMCTB U BO3MOXKHOCTEN NpH-
MEHEHUS TOHKUX IJICHOK.

Jleknus 2. DTansl nporecca 0CaxaeHus MICHOK U UX (PU3UKO-XUMUYECKHE 0COOEHHOCTH.
Konnencanus u 06pa3oBaHue 3apoIbIIIeH, pOCT TOHKHX IJIeHOK. KanmuisipHast Mmoiens 3a-
poabieoOpa3oBaHusl.

Jlexnus 3. YeTplpe cTaauu pocTa IVICHKU. BiusiHue XapakTepa 3apoKAeHUs IUIEHOK Ha UX
CTPYKTYpY.

Jlekums 4. BakyyMm-TepMuyeckas U XMMUKO-TEPMUYECKask OJIrOTOBKA NOBEPXHOCTU. MeTo1bI
HarpeBa U OXJIaXACHUE MOJJI0KEK, U3MEPEHUS TEMIIEPATYPHI.

Tema 2 TexHOJOIrud TOHKHUX IJICHOK.

Jlekuusa 5. dusnueckue CBOMCTBa TOHKUX MIeHOK. O0MacTh MPUMEHEHUsI TOHKUX IJIeHOK. TOH-
KHE TUICHKU B BAKYYMHOM TEXHUKE, MUKPOXJIEKTPOHUKE, ONTUKE. [10J105KKH MUKPOCXEM.
TpeboBaHus K MOBEPXHOCTH MOANOKEK. MUKPOCTPYKTYpa U MUKpOpEIbed.

Jlekuusg 6. MeToabl NOIyYEHUsS] TOHKUX IJIEHOK. MeToabl UCCIeA0BaHUs CBOMCTB TOHKOILIE-
HOYHBIX IOKPBITHI.



Jlexnus 7. HaneceHnue 1IeHOK IyTeM TEPMUYECKOTO UCIIApEHUs B BaKyyMe. XapaKTepUCTUKHU
ATaroB UCHApEHus, IEpeHoca U KOHJeHcaluu. BiausHue TexHoaornueckux (GakropoB Ha
CBOMCTBA MJICHOK. DTarbl (OpMUPOBAHUS TOTOKA, TPAHCHIOPTA U ocaxaeHus. [IpoBosouHbie 1
JIEHTOYHBIE HarpeBarenu. HIyKIIMOHHBIN U 3JIEKTPOHHOIYYEBOW HAarpeB. TepMOMOHHBIN
PEKUM XOJIOTHOU U ropsiuelt miazmbl. Crnenudrka TeXHOIOTHH MPOBOISAIIMX U JHAJIEKTpUYE-
CKUX IJICHOK, 3allIMTHBIX MOKPBHITUHA. Tabmuia pexxuMoB, MaTepUaioB U CKOPOCTH OCaXKICHUSI.

Jlekuusa 8. BakyyMHO-TepMHUecKoe UCIapeHue, OLIEHKA CTETIEHN 3arpsi3HEHUS TUICHOK,
KOHCTPYKLMHU UCTIAPUTENIEN, UCTIAPEHUE COEAUHEHNH U CIUIaBOB, PACIIPENEICHUE OCAKIEHHBIX
IUICHOK 10 TonuHe. CKOpOCTh UCTIapeHHsl. DHEPTeTUYECKUI CIIEKTP UCHIapEHHBIX aTOMOB, X
YIIJIOBOE pacmpeseneHue. Pacuer ckopocTu ocaxaeHus npu OaIucTuaeckom 1 aud@y3noHHom
TpaHCIIOPTE BELIECTBA OT HUCTOYHMKA K MOJy10kKe. CriocoObl HarpeBa 3arpy3ku U KOHCTPYKIIUU
ucnapuresneil. Mcnapenue criiaBoB U COeAMHEHM. 3arps3HeHuUs B IJICHKaX U TpeOOBaHUS K Ba-

KyyMy.

Jleknus 9. JlazepHoe ucnapenue. B3anmoaencTBre a3epHBIX IIyYKOB C TOBEPXHOCTBIO MaTe-
puasnoB. ' TyOMHBI TPOHUKHOBEHUS, KO (UIIMEHTH OTPAXKEHHS, MEXaHU3MBI TIepe1adn
sHepruu. Mcnapenne MatepualioB oA AeHcTBUEM J1a3epoB. VIMITyIbCHOE J1a3epHOE HCIIapeHHE.
BnusiHue MOITHOCTH M ITIMTEIBHOCTH UMITYJIbCA.

Tema 3. MoHHO-ILIA3MEHHOE pACNBLLICHHE

Jleknus 10. KaronHoe BakyyMHoe pacnbiieHue. [Ipunuun neiictsus. [lapameTpsl kaToqHOTO
pacnbuieHus. PU3NYecKoe U PeakKTUBHOE KaTOIHOE pachblieHue. BiusHue pabounx xapakrepu-
CTHK Ha MapaMeTpbl TEXHOJIOTHYECKHX MpolieccoB. O0IacTh NPUMEHEHUS KaTOIHOTO paciblie-
HUS.

Jlexuus 11. MonHoe pacnbiieHune, K03 GUIHUEHT paciblIeHUs,, CKOPOCTh PaclbUICHHUS, OLIEHKa
CTEIICHU 3arpsI3HEHMs [IPU HOHHOM PACIBIICHUH, TUOJHAs CUCTEMA PACIIBUICHUS HA IOCTOSIHHOM
TOKE, BBICOKOYACTOTHOE PACIIBUIEHUE, TPUOJAHASI CUCTEMA HOHHOTIO PACIIBUICHHSI, MATHETPOHHOE
pacIbUICHHE MATHUTHBIX U HEMArHUTHBIX MAaT€pUaIoB; aBTOOMUCCUOHHOE U MOHHO-KJIACTEPHOE
pacHbIICHHE; PEAKTUBHOE pacnbuieHHe. KOHTpOIIb Ipomecca 0CaXIeHU TOHKUX IICHOK.

Tema 4. MeToabl HAHECEHHUS KOMIO3UITHOHHBIX MOKPLITHI

Jleknus 12. MexaHnueckre METO/Ibl HAHECEHUS TIOKPBITHI: OKyHaHHE, MTOJIUB, IPOTSKKA,
neHTpudyrupoBanue, TpadapeTHas nevarhb, MyabBepU3aus. DIEKTPOYUINIECCKUE METOIBI:
AIIEKTPOCTATUYECKOE paclbUIeHHE, IIEKTpodopes.

Jleknus 13. Pusnueckne cBOMCTBA TOHKUX IICHOK: TOJIIIMHA, BHYTPEHHUE HAIPSKECHMUS,
a/iIre3MOHHast MPOYHOCTD, AIIEKTPUIECKOE CONPOTUBIICHHE. MeTo Il KOHTPOJIS: HHTephepoMeT-
Py, DIUTAIICOMETPHS, MUKPOTPAaBUMETPHS, B TOM YHCIIE C UCIIOJIB30BAHUEM ITbE30KBAPLIEBBIX pe-
30HaTOPOB.

4.2 CTpyKTypa JMCHUILIHHBI

OOGm1as TpyA0€MKOCTh JUCIHUIUIUHBI cocTaBisieT 4 ( 144 gaca)

Bun paboTst TpynoeMKoCTh, 4acoB
No Tcemectp Bcero
ceMecCT-
pa
OO01asi TPy10eMKOCTh 4 3E 144




Bun paboTst TpynoeMKocTh, yacoB
No Tcemectp Bcero
ceMecCT-
pa
AynuTopHasi padora: 39 39
Jlexyuu (J1) 26 26
Ipakmuueckue 3auamus (113)
Jlabopamopuwvie pabomut (JIP) 13 13
CamocTosiTesibHas padora: 75 75
Kypcosoii mpoekT (KII), kypcoBasi pabota (KP) 3
PacuetHo-rpaduueckoe 3amanue (PI°3)
Pedepar (P)
Occe (D)
CamMocTosATeIbHOE U3YUEHHUE PA3/IeIIOB
KonTponbaas padota (K)
CamononroroBka (mpopaboTKa U MOBTOPEHHE
JIEKIIMOHHOTO MaTepuaia U MaTeprana Y4eOHUKOB U
y4eOHBIX TTOCOOMH, MMOJATOTOBKA K J1a00OPaTOPHBIM H
MPAKTHYECKUM 3aHITHUSM, KOJUIOKBUyMaM, pyOex-
HOMY KOHTPOJIIO U T.1.),
[ToaroroBka u caava sK3aMeHa 27 27
Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH) 3auer, sK3aMeH
4.3 JIabopaTopHbIe pabOThI
Ne Ne Kon-Bo ya-
JIP |pa3nena HaumenoBanue 1abopaTopHbIX paboT COB
1 [TomydeHne METAIUTMYECKUX TUIEHOK BAKYYMHO-TEPMUYECKHM HC-
napeHueM
o) TepMHuuecKkoe OKUCIIEHUE TOHKOM IJICHKU BaHAJuUs HA CTEKJIE
3 OxucieHre TOHKOW TJICHKH TUTaHa OBICTPBIM (POTOHHBIM OTIKUTOM
4 W3mepenue TONIUHBI TOHKOW METAJITMYECKON TUICHKH HHTEpde-
peH
5 W3mepenne moBepXHOCTHOTO COMPOTUBIIEHUS 4-X-30HIOBBIM METO-
JIOM
6 HccnenoBanue cBETOMPOITYCKaHUS TOHKHUX IJICHOK JUOKCHUIA TH-
4.6 CaMOCTOATENFHOE U3YUCHHE PA3ICIIOB TUCIIATUTHHEL
Ne Kon-Bo
Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSITEIHHOE U3yUEHUE
pazzena 4acoB
2 DNEKTPOHHO-TYUYEBOE OCaXKI€HUE TOHKUX TJIEHOK 4
3 CBepXIpOBOASAIINE TOHKUE TUIEHKH 4




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

5.1 I/IHTepaKTI/IBHLIe 05pa30BaTeJII>HI>Ie TEXHOJOI'nu, UCMIOJIb3YEMbIC B ayAUTOP-
HBIX 3AHATUAX

Cemectp

Bun 3anartus

(J1, TIP, JIP)

Hcnonp3yemble HHTEpAaKTUBHbBIE 00pa30BaTEb-

HBIC TCXHOJIOTNHU

KoanuectBo

qacCoB

2

Jlexmus 7

Hanecenune niueHok MyTeM TEPMUYECKOTO HCIAPEHHS B Ba-
KyyMe. XapaKTepHCTUKH 3TaloB UCIAPEHNUs, IEPEHOCA U
KOHJIeHCalny. BimsHue TeXHOIOrn4ecKUX (GakTOpoOB Ha
CBOMCTBA IICHOK. DTaIbl JOPMUPOBAHHS OTOKA,
TPAHCIOPTA U OcakAeHus. [IpoBOIIOYHBIE U IEHTOUHBIE
Harpesarenu. IHIyKIIMOHHBIA U 3JIEKTPOHHOIYYEeBOI
HarpeB. TepMOUOHHBIN PEeXUM XOJIOAHON U ropsueit
ria3mbl. Criennrka TEXHOJIOTHH TPOBOJISIIUX H AUDIICK-
TPUYECKUX TUICHOK, 3aIIUTHBIX MOKpHITHi. Tabnuna

PEXKUMOB, MaTEPUATIOB U CKOPOCTH OCAXKICHUA.

Hroro:

6 OneHo4HbIe CPEACTBA VIS TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH M NPOMEKYTOYHOM
arrecTanuu

OI_ICHOLIHBIG cpeacTBa AJIs1 KOHTPOJIA 3HAHUU CTYACHTOB II0 JUCHUIITIMHE OIIPCACIISIIOTCA

B COOTBETCTBHU C yU€OHBIM IUIAHOM OOpa30oBaTEIbHOM MPOrpaMMbl U B COOTBETCTBHUHU C JCH-

CTByIOIIUM Ilonoxenuem o 68J'IJ'IBHO-p€I71THHFOB0ﬁ CUCTCMC OLICHKH YCIICBACMOCTH CTYACHTOB

KBI'Y.

6.1. ®opmBbI U colepxaHNe TEKYIIero KOHTPOJIs

6.1.1. [lnan-rpa¢guk opranu3annu Tekymero KOHTPoOnNs

Ne | Meponpusitue TemaTnka u coaep:ka- | @opma KOHTPOJIA Cpoku
HHE KOHTPOJIS NpOBeleHUs
1 I k. T. Pasnen 1 a) KOJUJTIOKBUYM 7 cemectp,
0) KOMITBIOTEPHOE TE- 5-6 Henens
CTUPOBaHUE
2 2 K. T. Paznen 2 a) KOJUIOKBUYM 7TcemecTtp,
0) KOMIIBIOTEPHOE Te- 11-12 venens
CTHUPOBaHUE
3 3K.T. Paznen 3 a) KOJUIOKBUYM 7 cemectp,
0) KOMITBIOTEPHOE TE- 16-17 nenens
CTUPOBaHUE




6.1.2. O6pa3ubl BApMAHTOB 3aJaHMI /151 KOJLUTIOKBUYMa (1 K. T.)
K pazzeny «®@U3UKA M TEXHOJIOTUS TOHKHX IUIEHOK B JIEKTPOHMKE W HAHOJJIEKTPOHHKE)

7 cemecTp

BIWJIET Ne 1.

1. JupnexTpudeckue TUIeHKU U 00JIaCTH UX MPUMEHEHHSI B MUKPOAJIEKTPOHUKE.

2. OMu4geckre KOHTAaKTHI 1 KOHTAKTHBIE CUCTEMEL.

BIJIET Ne 2.

1. JIazepHas xuakodazHas KpUCTaUIU3ALHS TOTYITPOBOAHUKOB.

2. 3apO)KIIeHI/Ie " PpOCT TOHKUX IJICHOK.

BUJIET Ne 3.
1. OcHOBHBIE XapaKTEPUCTUKH TEXHOJIOTUH OCAXkICHUS TOHKUX IUICHOK.

2. Ha3epHa51 TBep,Z[O(l)EBHaH Kpucrajjin3danuus MmoJIympoBOIHUKOB.

6.1.3. Oopa3zuvt 3a0anuil 011 KOMRLIOMEPHOZ0 MECMUPOBAHUA (RPUIALAIOMCS)
K pazzeny. «@U3uKa ¥ TeXHOJIOTHS TOHKHUX IUIEHOK B JIEKTPOHMKE U HAHOJJIEKTPOHUKE)

8 cemectp

ITEPEYEHDB BOITPOCOB, BBIHOCUMbBIX HA 3AYET

110 JUCIHHUITIIMHE «Du3nka 1 TeXHOJIOTHS TOHKUX IIJICHOK B OJICKTPOHUKEC W HAHOJJICKTPOHHUKE»

ITEPEYEHb BOITPOCOB, BBIHOCUMbIX HA 5K3AMEH
10 IMCIMILINHE «PU3HKA U TEXHOJIOTUS TOHKUX IUIEHOK B DJICKTPOHUKE W HAaHOAJIEKTPOHUKE»

1. IndnekTpuyeckue IICHKU U 00JIACTH UX IPUMEHEHHUSI B MUKPOAJIEKTPOHHKE.
2. OMHYecKue KOHTAKThl 1 KOHTAKTHBIE CUCTEMBI.

3. JlazepHas xuakodazHast KpUCTAUIN3ALUS TOTYIPOBOJHHKOB.

4. 3apoxaeHrue U pOCT TOHKUX MJICHOK.

5. OcHOBHBIE XapaKTEPUCTUKU TEXHOJIOIMH OCAXKIEHUSI TOHKUX IUICHOK.

6. JIazepHas TBepnodazHas KpUCTALIN3AUS TOTYTIPOBOTHUKOB.

7. IlomyuyeHue TOHKHUX IUIEHOK METOJJOM TEPMHUECKOI0 UCIIAPEHUS B BBICOKOM BaKyyMe.
8. Texnomnorus popmMupoBanus aMOp(PHBIX MJICHOK KPEMHHUS.

9. TepmoarHaMu4eckas TeOpus 3apobIIeo0pa3oBaHusl.

10. CBoiicTBa CTPYKTYpbl METAII-IIOTYIPOBOIHHUK.

11. Meroab! oayyeHHUs NOIYIIPOBOJHUKOBBIX CIIOEB U IIEPEXOI0B.

12. HaneceHnue mi€HOK MarHETPOHHBIM PACIIbIJICHUEM MUIICHEH.



13. Tonkue rieHkn. OCHOBHBIE TAPAMETPBI U UX U3MEPEHHUE.

14. ®opMupoBaHNE METAUIMYECKUX INIEHOK METOJAOM KaTOJHOTO paciblieHus. MexaHu3M Ka-
TOJIHOTO PacCIblUICHUS.

15. KOHCTpYKIIMM MarHETPOHHBIX PACHBUINTEIBHBIX CHCTEM.

16. 3apoxaeHue u poCT TOHKUX IUIEHOK.

17. Cunmuumaaelie pe3uctopsl. POpMUPOBAHHUE U CBOKWCTBA PE3UCTOPOB.

18. OcHOBHBIE XapaKTEepUCTUKH 0-SiH COJIHEUHBIX 3JIEMEHTOB.

19. luddy3us npumeceii B KpeMHUU.

20. PezuctuBHele mn€Hku. [lonyyenne u napaMmerpsl IJICHOK.

21. I1a3MOXUMHYECKOE TPABICHUE TUIJICKTPUUECKHUX IUIEHOK.

22. CBolCTBa OKHCHBIX IIEHOK.

23. DnuTakcus (o01mue cBeeH s ). DNUTaKCHalbHOE HapaliBaHUE MOIYITPOBOJHUKOBBIX
CIIOEB.

24. lupdysus npumeceii B Si.

25. MexaHu3M UCTapeHus CIUIaBoB (3akoH Payis).

26. TOHKOIUIEHOYHBIE COJTHEYHBIC IJIEMEHTHI.

27. TOHKOIUIEHOYHBIE KOHJIEHCATOPBI.

28. I'ereponepexon. ®opmupoBaHUe U OCHOBHBIE TAPAMETPHI.

29. Poct 3apojpiiiel 1 popMUPOBaHUE CIUIOIIHBIX MIIEHOK.

30. ®opMUpOBaHHE METATUTMYECKUX MIIEHOK METOJIOM KAaTOJHOTO pacHbUIeHUs. MexaHu3M Ka-
TOJIHOTO PacIblUICHUS.

31. XuMuueckoe OCakJIeHHe U3 Ta30BOM (a3bl.

32. Teopus ncnapenus. Ckopocts ucnapenus. Y pasnenue I'epra-Knynacena.

33. MonekynspHo-i1yueBast (ITy4KoBasi) SMUTAKCHSL.

34. 3aBucumMocTh K03 (puIIMeHTa pacbUICHUs OT TapaMeTPOB Mpoliecca KaTOAHOTO paciblIe-
HUS.

35. TepMuueckoe OKHCIEHUE METAJUIMYECKUX TIJIEHOK.

36. Cratuctuyeckas TeOpHsl 3apojibliieoOpa3oBaHUs.

37. CBoboaHoOe ucnapeHue B Bakyyme 1 3¢ ¢dysus.

38. MeTo1bl M3MEpeHUsl BaKyyMa.

39. Meronpb! U CpeCcTBa MOJyUYEHUS BaKyyMa..

40. MeTobl U3MEPEHHUSI TOJIIUHBI INIEHOK.

41. Bakyym. CBsI3b CTENIEHH BaKyyMa M CpeHeH JUIMHBI CBOOOHOTO IpoOera aToMOB U MoJie-
KyJ OCTaTOYHOTIO rasa.

42. CpoiicTBa CTPYKTYpPbl METAJI-TIOIYIPOBOJHHUK.

43. Teopust ucnapenus.CBo00HOE HCTIapeHUEe B BaKyyMe U 3Pdy3ust

44. TepMoarHAMHYECKas TEOPUS 3apO/IbIILICOOPa30BaAHUS.

45. CBoiicTBa OKUCHBIX IJIEHOK METAJIOB.

46. Bakyym. CpencTBa OTKa4KU ¥ U3MEPEHHUS BaKyyMa.

7 YyeoHo-MeTOoaH4YECKOe o0ecnedyenre JUCHUIIIHHDI

7.1 OcHOBHasl quTEpaTypa

1.AnToHeHKko C.B. TeXHONIOTrHs TOHKUX IUIEHOK. Y4.-MeT.mocoone, M.MHUDU, 2008 nmeercs
JJIEKTPOHHBIN BAPHUAHT

2.bepnun E.B., /Isunun C.A., Celinman JI.A. BakyymHast TeXHOJIOTHS U 000pYJOBaHUE JUISI Ha-
HECEHUs U TpaBJIeHUs TOHKUX TuIeHOK. — M.: Texnocdepa, 2007.

3.bepnun E.B., Ceiinman JI.A. MoHHO-T1JIa3MEHHBIE MPOLIECCH] B TOHKOIIEHOYHOM TEXHOJIOTHH.
M.: Texnocdepa, 2010. — 528c.
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4.benokpsinos U.B. OcHoBsl BakyymHol TexHUKH KoHcnekt nekiun. Omck, 2007 (15 7x3)

5.Huxudopenko H.H. ®uznka ToHkUX mieHoK 1 Majibix yactull .Koncnekr nekuuu. BI'Y,
Mumnck, 2010 (15 2x3)

6. [TaceinkoB B.B. Matepuaiibl 2JIeKTpOHHON TEXHUKHU: Y4eO.J1s By30B IO CHEI.3JIEKTPOH. TeX -
nuku / B.B. [1aceiakoB; B.B.IlaceiakoB, B.C.CopokuH. - 3-¢ m3a. - CI16.: Jlans, 2001. 367c.
7.2 JlonotHUTEJIbHAS JJUTEepaTypa
1.Aatonenko C.B. Meroauueckue u nabopaTtopHble padOTHI 1O Kypcam «TexHosoruss HaHO-
CTPYKTYP M TEXHOJIOTHSI TOHKUX TUICHOK» Y4.-MeT.nmocooue, M., MUDU , 2011 72 ctp.
2.IleryxoB B.IO., I'ymapos I'.I'. MoHHO-11y4ueBBIE METOABI MOIYYEHUS] TOHKUX IUIEHOK. YU.-
MeT.ocoOue 1o NpakTUKyMy «PHu3uKe MOBEPXHOCTHU M TOHKUX IUIEHOK», Kazan.roc.yH. , 2010,
(15 7x3).
3.Temen P.II., Ky3nenos I'.Jl., 'onoB C.)K., I'aeB JI.C. ToHKHE TIJIEHKH B MUKPO- U HAHODJICK-
Tponuke. Jlaboparopuslii mpaktukym, 2010, (50 3k3).

7.3 llepuoauyeckue u3IaHus

7.4 UnTepHeT-pecypchbl
http://www.nanoindustries.com
http://www.nanometer.ru
http://www.nanotechweb.org

http://www.newchemistry.ru

N wh =

http://www.sciam.ru
7.5 Metoan4yeckue yKazaHusi K Ja0OPaTOPHbIM 3aHATHAM

Meroanueckue yka3aHUs IPUBOJISATCA B OMUCAHUU BCEX JaOOpPaTOPHBIX paldOT, MPEayCMOT-
PEHHBIX HAaCTOSALLUM KyPCOM.

7.6 Metonuyeckue yKazaHUS K TMPAKTUYECKUM 3aHATUSIM - He MPexyCMOTPeHbI
NMPOrpaMMOoii.

Mertoandeckue ykazaHusi K KypCOBOMY IPOEKTHPOBAHUIO M JIPYT'MM BHMJAM CaMOCTOS-
TEIbHON PAOOTEHL....- He IPeAyCMOTPeHbI IPOrPAMMON

7.7 IlporpamMmmHoe obecnieyeHre COBpPeMEeHHbIX MH(POPMALMOHHO-KOMMYHHKAIIUOH-
HBIX TEXHOJIOTH

[Tpu BBHIIOJTHEHWH Ta0OPATOPHOTO TIPAKTUKYMa CTYIEHTHI B 00sI3aTEIIHHOM MOPSIAKE
HIpOBOAAT OOpabOTKY H BHU3YAIM3AIMI0 OJKCIIEPUMEHTAIBHBIX JAHHBIX C I[PUMEHEHHEM
nporpamMMHbIX cpea Microsoft Exell, MathCad, Origin. KoMmbsioTepHoe MoienupoBaHue, mpey-
CMOTpPEHHOE TIPU BBITIOJHEHUH OTHENBHBIX JJAOOPAaTOPHBIX PadOT, OCHOBAHO Ha WCIOJIH30BAHUHU

nporpaMMHoro nakera LabView.
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8 MarepuajibHO-TeXHUYECKOe o0ecriedeHne QU CUUNINHbI

YreHne JeKUHUIi 110 TaHHON TUCIMIUIMHE NIPOBOJUTCS KaK B KJIACCHYECKOH opme, Tak U
C UCIOJIb30BAaHUEM MYJIbTUMEANNHBIX IIpe3eHTanui. [Ipe3eHTanys no3soiser npenoaaBaTelIro
YEeTKO CTPYKTYpPHUpOBaTh MaTepHall JEKIH, SKOHOMUTh BpEMs, 3aTpaulBaeMoOe Ha pUCOBaHHUE Ha
JIOCKE CXeM, HalrcaHue GopMys U IPYTUX CIOKHBIX OOBEKTOB, YTO J1a€T BO3MOKHOCTH YBEJH-
4UTh 00bEM H3J1araeMoro Marepuaia. Kpome toro, mpezeHTanus no3BoJsieT OYeHb XOPOIIO
WITIOCTPUPOBATD JIEKIIMIO HE TOJIBKO CXEMaMH U pUCYHKaMH, KOTOPBIE €CTh B Y4€OHOM TIO-
coOuu, HO ¥ MOJTHOUBETHBIMU (hoTOrpadusiMu, pUCyHKaMu, HOPTPETaMHU YUEHBIX U T.JA. DJEK-
TPOHHAs NIPE3CHTAaLMs TO3BOJIIET OTOOPA3UTh (HU3HUECKHUE U XUMUYECKUE TPOIIECCHl B TMHAMU-
K€, UTO MO3BOJISIET YIYUIINTh BOCHpusTHEe MaTepuana. CTyeHTaM Mpe1oCTaBIsIeTCs] BO3MOX-
HOCTb KOITMPOBAHUS NPE3EHTALUN I CAMOIIOATOTOBKH U MOATOTOBKH K 9K3aMEHY.

[TockombKy JTEKIIMK YUTAFOTCS JISl OJTHOM Tpynmbl cTyAeHTOB (20 — 25 ven.) Henmocpe-
CTBEHHO B ay/IUTOPUU KOHTPOJIUPYETCS YCBOGHHE MaTepuania OCHOBHON Maccoi CTYJE€HTOB
MyTEM TECTUPOBAHUS MO OTACTBHBIM MOIYJISIM JUCHUTUINHBL.

JUIEH3UOHHOE MPOorpaMMHOe 00ecIieueHne:

- IlpoayxTer Microsoft (Desktop Education ALNG LicSaPk OLVS Academic Edition En-
terprise) moamucka (Open Value Subscription);

AnTHBHpYCHOE ITporpammHoe obecnieuenne Kaspersky Endpoint Security CtannapTHbiit
Russian Edition;

CBOOOJTHO PacCIpPOCTPaHIEMbIC TPOTPAMMBI:

0 Academic MarthCAD License - MaTeMaTH4YeCKOE TPOrPaMMHOE 0OECTIICUCHHE,
KOTOpPOE MO3BOJISIET BHINIOIHATh, AHATU3UPOBATH BAXKHEHIIINE HHKECHEPHBIE pacueTsl 1 0OMe-
HUBATbCS UMH;

W WinZip nst Windows - mporpaMm Jij1st CKaTHs M paciiakoBKU (paityios;

0 Adobe Reader st Windows — nmporpamma jutst urenust PDF ¢aiinos;

Far Manager - KOHCOJIbHBIN (hailIoBBIN MEHEHKEP JUTs OTIEPallMOHHBIX CHCTEM CeMei-
ctBa Microsoft Windows.

Matematuueckuit naket «MathCad 2000»

Maremarnuecknii makeT «Maple»

CAIIP Elektronics Workbench.

CAIIP PSpice.

JlaGopaTopHbIii MPAKTHUKYM CTYJICHTOB BBINIOJIHSAETCS B y4eOHO-HAY4YHOM 1abopaTopuu da-

KYyJbTCTa MI/IKpOBJ'IeKTpOHI/IKI/I U KOMIIBIOTCPHBIX TEXHOJIOTHH H B KOMIIBIOTCPHLBIX KJIaCCaXx. I[J'IH
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KOMITBIOTCPHOT'O MOACIIMPOBAHUA TPEAYCMOTPCHBI IBa KOMITBIOTCPHBIX KJIacCa C 30 HK,

COBpPCMCHHBIM NPOTpaMMHBIM oOecrieueHrEM U BbIXOJ0M B I/IHTepHeT.
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Jluct u3mMeHeHuil (I0MOTHEHUI)
B paboyeil mporpaMMe TUCIUTITUHBL (MOIYJIs)
«Du3nKa ¥ TEXHOJIOTUS TOHKUX IUICHOK B AJIEKTPOHUKE U HAHODJIEKTPOHUKE
10 HAIPaBJIEHHUIO MOATOTOBKU «DJEKTPOHUKA HAHODJICKTPOHHUKA»

2021-2022 yu.r.

No | Dnement (myHkT) PIT
/1

[lepeueHb BEBIHOCUMBIX H3Me-
HEHUH (JOMOTHEHHI)

[Ipumeuanue

OO6cy>kaeHa 1 peKOMEHI0BaHa Ha 3ace/laHuu Kaeapbl 3JIEKTPOHUKU U HU(POBBIX

WH(OPMAITMOHHBIX TEXHOJIOTUH TIPOTOKOT No OT « »

3aB.kadenpoit

2021 r.

Temes P.111.
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