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1. Ileau ocBOeHMS JUCHMIIIMHBI

[lenbto ocBOoeHMS] TUCHUIUIMHBI «Te€XHONOTMsT TOHKUX IJICHOK W TOKPBITHID» SIBIsSETCS
U3Y4YEHHE TEOPETUYECKUX M MPUKIIAJHBIX OCHOB IPOILIECCOB MPOUCXOIANIMX Ha Pa3IUYHbIX
JTanmax HambUIEHUs W POCTa IUICHOK; CYIIECTBYIOIIMX TEOPUH pOCTa TOHKUX IUICHOK,
PacCMOTPEHHUIO COBPEMEHHBIX METOJIOB POCTa M KOHTPOJISI Ka4eCTBa IJIEHOK, UX BO3MOXKHOCTSIX
U OrpaHUYEHUSIX; B3aUMOCBSI3U (U3MUECKUX CBOWCTB TOHKHX IUJICHOK CO CTPYKTYpOH U

nedexTamu.
2. Mecrto nucuunauHbl B cTpykrype OII marucrparypsl

JucnunnuHa «TeXHOIOrus TOHKMX IUIEHOK M IIOKPBITUN» OTHOCUTCS K BapUaTUBHOU
(mucummummHEBL  TIO  BBIOOpY) yactu  mpodeccrmonambHoro  nwmkia  (b3)  ocHoBHOM
obmeobpazoBarenbHOM porpammel 11.04.04 «371eKTpOHUKA U HAHOAJICKTPOHUKAY.

OcBoeHHe [JaHHOI [MCUMILIMHBI 0a3upyercsi Ha 3HAHMAX, MOJYYEHHBIX B
pe3yJibTaTe W3Yy4YCHHs] AWCIMIUIUH ECTECTBEHHO-HAYYHOTO IIMKJIAa M B TOM 4YHCie 0a30BBIX
KypcoB 0OImIeil (u3NKM M XUMHH, UHPOPMATHUKH, a TaKKe TUCHUILIUH TPO(EeCcCCHOHATBLHOTO
MOJyJisl, TaKUX Kak «Du3nuka KOHIEHCUPOBAHHOTO COCTOSIHUSY, «DU3nKa moJynpoBOIHUKOB U
HU3KOPA3MEPHBIX CUCTEM», «DU3MUYECKUE OCHOBBI AIEKTPOHUKN», «DU3MKA MOBEPXHOCTHBIX
SIBICHUN», «BakyyMHast 1 KpMOTr€HHasl TEXHUKA»

JucuunnuHa «TeXHOI0rns TOHKUX IUIEHOK M MOKPBITUI» SIBISETCA OJHON W3 OCHOBHBIX
JUCIUIUIMH MpodeccruoHanbHoro mukia. OHa Gopmupyer KOMIETEeHIIMH B 001aCTH TOHUMaHUs
(GU3MYECKUX  OCHOB  pPa3jMYHBIX METOJIOB HAHECEHUS TOHKOIUICHOYHBIX  IOKPBITUH,
OCOOCHHOCTEH TMPUMEHEHUS TPOIECCOB (PU3UYECKOTO U TEPMHUYECKOTO PACIBUICHUS U
MOJTOTOBKM TOBEPXHOCTEH TMOJIOKEK, MPOLECCOB KOHAECHCAalWH, (opMHpOBaHUS U pocTa
IUICHOK Ha MOJJIOKKAaX, METOJOB YIIPABJICHUS OCTAaTOYHBIMU BHYTPEHHUMH HANPSDKEHUSMU B

TOHKOIIVICHOYHBIX ONTUYCCKUX MMOKPBITHAX.

3. Ilnmanupyemble pe3yJbTaTbl O00y4YeHUs] 1O JUCHUIUIAHE, COOTHECEHHbIe ¢

IVIAHUPYeMbIMH pe3yJbTaTamMu ocBoenust OIl marucTpartypsbl

[Iponiecc u3yyeHHs NUCHMILIMHBI HANpaBieH Ha (OpMUpOBaHHE CIEAYIOMIHUX AJIEMEHTOB
komrieTeHuii B cootrBeTcTBUU ¢ PI'OC BO, OIl BO u npuoOpeTreHus CIEenyomuX 3HAHHMH,

YMEHH, HaBBIKOB U (WJIHM) OTIbITA 1E€ATEIbHOCTH:
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4. OOBeM, CTPYKTYpa U CO/iepPKAHME TN CHUNITHHBI

OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABISAET 3 3a4eTHBIX equHull, 108 akaza. gacos.
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Conep:xanue pa3ie/ioB IUCHUNIHHBI:

4.1 BBeaenmue.

OJICKTPOHHO-JIY4YCBOC H HOHHOC PacCIlblICHHUC.

TepMuHONOIYsI, NMEPBUYHBIC ONPEINEICHHUS W IOHATHA O TOHKHX IUICHKAX, a TaKXKe
BaKyyMHBIX METOJIaX M CpeAcTBax ux (opmupoBaHus. TepMuueckoe BaKyyMHOE HallbUICHHE,

PVD-

u CVD-npoueccsl.

[Ipumenenue

BAKyyYMHBIX TOHKOILJICHOYHBIX ITOKPBITUM B ONTHUKE, JJICKTPOHMKE M JUCIJICHHOM TEXHUKE.



@DaKkTophl ONpPEENIONINe CBOMCTBA TOHKUX TJIEHOK. DU3ndeckre OCHOBBI (PYHKIIMOHUPOBAHUS
TOHKOIUJICHOYHBIX MOKPHITUN B ONTHYECKUX CHCTEMaX.

4.2 OCHOBBI MaTepHaAJOBCACHUSA B TEXHOJOI'MHA ONITUICCKUX TOHKOIVICHOYHBIX HOprITHﬁ.

Martepuaisl moanoxkeKk B u3aenusax ontuku. CTekso u ero Buasl. [loamoxxku U3 kBapia u
candupa. IloxynpoBoJHUKOBBIE MaTepHalbl M UX Hcmoyib3oBaHue B ontuke MK nuamasona.
Kpemunii, repmannii, cynbuasl u ceneHuabl. [LmeHkooOpa3yronme mMarepuanbl il ONTHKA
yIbTpaduOIETOBOT0,  BHIUMOTO U UHOPpPAaKpaCHOTO JHana3oHOB. Marepuanbsl Ul
(bopMUPOBaHUS AIEKTPONPOBOIALINX MPO3PAUHBIX MOKPHITHI. MeTaminueckue MaTepuansl s
(bopMHpOBaHUS 3ePKATBHBIX TOKPHITHH.

4.3 OcCo0eHHOCTH MOATOTOBKH IMOBEPXHOCTEH U POCTA TOHKUX IJICHOK.

[ToHsATHS «TIJICHKA» U «TOHKas TUIeHKa». OOIIue TeXHOIOTHYECKUE YCIIOBUS HAHECCHHS
TOHKUX TUIEHOK. MUKpOreoMeTpHsi MOBEPXHOCTU MOAJIOKKH. PeanbHas moBepXHOCTh. MeTozbl
MOATOTOBKMA MOBEPXHOCTU MOMJIOKEK A0 IMOMEIICHHS MX B BaKyyMHYIO Kamepy (BHEIIHSs
MOJArOTOBKA). MeTonbl KOHCEPBUPOBAHUS OYHMIICHHON IOBEPXHOCTH Ha H3Talle XpaHEHWs U
TPAHCIIOPTHUPOBKM B BaKyyMHYI0 Kamepy. OOopymoBaHWE, TEXHOJIOTUYECKHE TPUEMBI U
MaTepuaibl JJid MPOLIECCOB BHEIIHEH MOATOTOBKHM IMOBEPXHOCTHU MOAJOXKEK. MexaHuueckas,
XUMHUYECKasl, TUIA3MOXUMHUYECKass U MOHHAs 00paboTka MOBEpXHOCTH. Bakyym-tepmudeckas u
XUMHUKO-TepMHUYECKasi MOJArOTOBKa MOBepXHOCTH. DOpMUPOBaHME CIELHMAIbHBIX MOJCIOEB Ha
MOBEPXHOCTU MOJIMMEPHBIX MOAJIOKEK. METOoIbl HarpeBa M OXJIAKIECHUE MOAJI0XKEK, H3MEPEHUs
temnepatypsl. [1ma3MocTolikue HarpeBaTelu.

IIpumepbl CBOMCTB M BO3MOXHOCTEH NPUMEHEHHUS TOHKHUX IUIEHOK. OTalbl Ipoliecca
OCKIICHUS TUICHOK M WX (U3UKO-XUMHUYECKHe ocoOeHHOCcTH. KouaeHcamus u oGpa3oBaHue
3apobIlIIeld, POCT TOHKUX IUIeHOK. KamwinspHas Monaens 3apojsiiieoOpasoBanms. Yerbipe
CTaJIuY POCTa IUIEHKU. BiausHue xapakTepa 3apokKAeHHs INIEHOK Ha UX CTPYKTYPY.

4.4 Tepmuuyeckoe BAKyyMHOE HallblICHHE.

TexHonOrust TEPMUYECKOTO UCMAPEHUS B BaKyyMe. XapaKTepUCTUKU 3TANOB UCIIAPEHMUS,
nepeHoca W KOHJEHCAlud. BiusHHE TEXHOJNOTHYeCKHMX (AKTOPOB HaA CBOWCTBA IUICHOK.
Konctpykuun ucnaputeneir [IpoBosiouHble U JIGHTOUHbIE WCIAPUTEIN PE3UCTUBHOTO HarpeBa.
WHayKUMOHHBI M 3JeKTpOHHONMy4YeBOW HarpeB. Crnenu@uka TEXHOJOTHH MPOBOAALINX H
JTURJIEKTPUUECKHUX TJICHOK, 3alUTHBIX MOKPHITUHA. Tabmuma pexumMoB, MaTEpUaIOB U CKOPOCTHU
OCAKICHMSL.

BakyymHO-TepMHueckoe UCHapeHue, OLEHKAa CTeNeHW 3arps3HeHHs IUIEHOK W
TpeOoBaHUSI K BakyyMmy. lcmapeHue COeIMHEHHH M CIIaBOB, pacIlpeleIeHHue OCaXJICHHBIX
wieHok 1o ToimuHe. CrnocoObl HarpeBa 3arpy3kd U KOHCTPYKUMH —HUCHAapUTENEH.
OHEpreTu4eckue U MPOCTPAHCTBEHHBIE pACIPEAEIEHUSI IOTOKA MCIAPEHHOTO BEIIECTBA.
CxopocTh ucmapeHus. Pacder cKOpOCTH OCaXICHHS TPH OTUCTHYECKOM U Tuddy3noHHOM
TpPaHCIIOPTE BEUIECTBA OT MCTOYHMKA K MOJIOKKE. lcmapeHue CIUIaBOB U COEIUHEHMIA.
HcnapeHne MHOTOKOMIIOHEHTHBIX MaTepuanoB U cijiaBoB. CoucrnapeHHe M3 HECKOJIbKHX
HUCTOYHMKOB. B3pbeiBHOE HcmapeHue. McnapeHue ¢ MOHHBIM accUCTUpoBaHUEM. PeakTuBHOE
UcrHapeHue.

JlazepHoe ucnapenue. BzanmoaencTBye J1a3epHbIX IIYYKOB € TIOBEPXHOCTHIO MAaTEPHUAIIOB.
['myOuHBI NPOHUKHOBEHHUSA, KOI(P(UIMEHTH OTPaKEHUsS, MEXaHU3Mbl MEpeJauyd SHEprum.
Hcnapenne marepuanos oj IeWCTBUEM Jla3epoB. MMiynbcHOE na3epHOe ucnapeHue. BiusHue
MOIIHOCTH U JJINTEIBHOCTH HUMITYJIbCA.

Biusaue Ttemneparypel MOIJIOKKH, CKOPOCTH HAHECEHMS, JABJICHUS W COCTaBa
OCTaTOYHBIX I'a30B HAa CBOMCTBA MOKPBITHA. MeTOIbI KOHTPOJISI CKOPOCTH HAHECCHMSI M TOJILIUHBI
wieHok. KBapueswlid koHTponb. Ontuyeckuil (poToMeTpuueckuid, HMHTEPPEPEHIMOHHBIN H
CIIEKTpaJIbHbI KOHTPOJIb.



4.5 HoHHoO-IJIa3MeHHOE pacnbliieHue

@dusnyeckue MNpOLECChl IPU HOHHOM pPAaclbUIEHMHM IOBEPXHOCTH TBEPAOIO TeEla.
Pacnpuisemass MuNICHb Kak MCTOYHMK HAHOCMMOIO MaTepuana. OHEPreTHYECKHE U
IIPOCTPAHCTBEHHBIE pACIpEACIEHUsI IOTOKAa paclbUIEHHOIO MaTepuala. 3aKOHOMEpPHOCTU
pacHbIICHUS MOJMKPUCTAIIIMYECKMX M MOHOKPHUCTAJUIMYECKHX MATEPHUaOB. 3aKOHOMEPHOCTH
pacHblICHUS COEAMHEHUH U CIUIaBOB. PEaKTHBHOE paclblICHUE.

TexHonornueckne raszopaspsAaHble YCTPOMCTBA I peaJM3allid METOAOB HOHHOTO
pacnbiieHus. OCHOBHBIE PA3HOBUJHOCTH Ta30BbIX pa3psJoB B yCTPOMCTBAX HMOHHOIO
paciblICHUS.

Karognoe pacnbuienne. BnwusHue pabouumx — XapakTepUCTHK Ha  MapaMeTphl
TEXHOJOTMYECKHX TporeccoB. O0iacTh MPUMEHEHHUST KaTOJHOTO pacmbUIeHHs. MarHeTpoHHas
cucrtema pacnbuieHus. [lpuHiunel paboThl. TexHomornyeckue mnapaMeTpbl MarHETPOHHBIX
cucteMm pacmnbuieHus. OneHka 3(QQEKTUBHOCTH MAarHETPOHHBIX CHUCTEM HAHECEHHUS TOHKHX
IJICHOK MarHUTHBIX U HEMarHUTHBIX MaTepUaOB.

HonHO-1y4eBble CHCTEMBI pacnblicHHs. Pa3sHOBHIHOCTHM KOMIOHOBOK. (OCHOBHBIE
Pa3HOBUIHOCTH HMOHHBIX HCTOYHHMKOB. Koa(duuueHT pacmbuieHusi, CKOPOCTh pPacHbUICHUS,
OLICHKAa CTENECHHW 3arps3HEHUs NPU MOHHOM pACHBUICHUH, OUOJHAS CHCTEMa pacIbLICHUS Ha
IIOCTOSIHHOM TOKE, BBICOKOYACTOTHOE pACHbLICHUE, TPUOJHASI CUCTEMa MOHHOIO pacHbUICHUS;
AaBTOOMUCCUOHHOE M HMOHHO-KIJIACTEPHOE PACIBUICHUE; PEAKTHUBHOE pacnblieHue. KoHTpoib
IpoLecca OCaXKIeHUsI TOHKUX IIJIEHOK.

VloHHO-Ty4YeBbIE CHUCTEMBl OYMCTKHM H acCHCTHUpoBaHHs. CHUCTEMBl HOHHO-TYYEBOTO
pacrnbUIeHUs] C OJHOBPEMEHHOM 00pabOTKOW MOBEPXHOCTH MOAJI0OKEK BTOPHIM HOHHBIM ITY4YKOM.
Cuctemsl ¢ HOKYCHPOBKOW MOHHOTO TydKa /s 00paOOTKH TTOBEPXHOCTH.

4.6 AHanuTH4Yeckoe 000pyaOBaHHME M MeTOAbI MCCJIEJI0BAHUS M KOHTPOJS NapamMeTpoB
TOHKHX IVICHOK U NMOBEPXHOCTH.

OOmiast xapakTepuCTHKa METOJOB HCCIEIOBAaHHMS W HM3MEpPEHHs MapaMEeTPOB TOHKHX
wieHok. Pusnyeckue CBONCTBA TOHKUX IUIEHOK: TOJIIIMHA, BHYTPEHHHE HANPSKCHHUS,
aJre3UOHHAsT TPOYHOCTh, JJEKTPHUUECKOE compoTuBieHue. JlegekTsl B TOHKHX IUICHKaX
ONTHYECKOr0 Ha3HaueHHd. IIpuuMHBI BO3HUKHOBEHHMS U METOJbl pELICHHS MpoOeM.
YapTpagucnepcHble YacTHUIBl B ONTHYECKHUX IUIEHKaX M UX BIMSHHE HAa YpPOBEHb PACCESHMS.
[Tpr4yrHBI BO3HUKHOBEHHUS B IPOLIECCaX TEPMUUECKOTO UCIIAPEHUSI U HOHHOTO PACIIBIIICHHUS.

Onrtuyeckass MHUKPOCKOIUS. DJEKTPOHHAs pacTpoBasi MUKpockonus. IIpodunomerpus,
KaKk METOJ| KOHTPOJI IEpOXOBAaTOCTH MOBEpXHOCTU. CKaHHpYOIAs TyHHEIbHAs U aTOMHO-
cuiioBasi Mukpockonus. ITpocBeunBaromias 3J€KTpOHHAsE MUKPOCKOIIHS

HccnenoBanue cocraBa MJICHOK W KOHIGHTPALMOHHBIX MPOQMIel KOMIIOHEHTOB B HUX.
PentreHoBckue nupakIMOHHBIE METOAbI aHaIW3a KPUCTAIUIMYECKOM CTPYKTypsl. Mertoa
MAacCIeKTPOCKONMKA BTOPHYHBIX HOHOB. PeHTreHoBckas (DOTORJIEKTpOHHAsI CHEKTPOMETPHSL.
Oxe-cnektpockonusi.  Dotomerpusi.  Mutepdepomerpusi. OnTudeckas  CIEKTPOCKOIHSL.
Ancop6ronHas, yibrpaduoneronas, Bunumas U HK-cmekTpockonus. DIIHIICOMETPHs Kak
METOJ ONpPEETICHUs ONITUYECKUX N1apAMETPOB IJICHOK.

Metoapl U3MEpeHUs: 3JICKTPOPHU3MUECKUX TapamMeTpoB TOHKUX IUICHOK. MeTosl
U3MEPEHUS aJIre3UH U CTOMKOCTH K UCTUPAHUIO.

5. OoOpa3oBaTenbHbIe TeXHOJIOTUH, UCII0JIb3yeMble npu OCylIeCTBJIEHUH
00pa30BaTeILHOIO NMpouecca Mo JUCHUIINHE

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIONIIE 00pa3oBaTeIbHBIE TEXHOJIOTHH:

BBoaHasi 1eKIUs — TaeT MEePBOE MEITOCTHOE MPEACTABICHNE O TUCITUTIIINHE U OPUEHTUPYET
CTYJIEHTA B CHUCTEME M3YyYEHHs JAHHOW TUCUUILIUHBI. CTYIEHTHI 3HAKOMSTCS C Ha3HAYEHUEM U
3a/layaMu Kypca, €ro pOJjbi0 H MECTOM B CUCTEME YUEOHBIX JUCITUTUIMH U B CUCTEME TTOATOTOBKHU
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B 1enoM. Jlaercss kpatkuil 0030p Kypca, UCTOpUS pa3BUTUs HAYKHU U NPAKTUKHU, JOCTUKECHHUS B
3TOH cdepe, HUMEHAa M3BECTHBIX YUYEHBIX, M3JIaraloTCs IEPCIEKTUBHBIC HAINPABICHUS
uccienoBanuii. Ha 5TOM JeKIMM  BBICKA3bIBAIOTCS METONMYECKHE U OPTraHU3allMOHHBIC
0co0eHHOCTH padOoThl B paMKax JaHHOW AMCUUIUIMHBI, a TAKXKE JTACTCA aHAJIN3 PEKOMEHIyeMOn
y4eOHO-METOIUYECKOM JTUTepaTyphl.

AxaneMuyeckasi JeKIMs (WIK JIEKIUs OOIEro Kypca) — IMOCJIEJOBATEIbHOE U3JI0KECHUE
MaTepuana, OCYILIECTBISEMOE IPEHMYIIECTBEHHO B BUJE MOHOJOra IpENnojaBaTels.
TpeboBaHus K aKaJAeMHUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YPOBEHb M HACHILICHHAS
UH(POPMATUBHOCTb, YyOEOUTENIbHAs AapryMEHTalus, JOCTYIIHas M TIOHATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HaJlU4Me SPKUX HPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBaHMHIA,
¢bakToB.

IIpakTHYeckoe 3aHSATHE — 3aHATHE, IOCBAIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHWMU U
HABBIKOB Y 3aKPEIUICHUIO IIOJyYEHHBIX Ha JIEKIIUY 3HAHUU.

JlaGopaTopHble padoThl - opraHu3aiys yueOHoi paboThl ¢ peaIbHBIMH MAaTEPUAIbHBIMUA U
MH(POPMALMOHHBIMU 00BEKTAMH, SKCIIEPUMEHTANIbHAs pab0Ta ¢ aHAaJIOrOBBIMU MOJEIISIMU
peabHBIX 00BEKTOB U (PU3NYECKUX SIBICHUH.

IIpumepHBbIi epeyeHb 3aJaHUl JJI51 BHITIOJIHEHUS B JIA00PATOPHOM NMPAKTUKYMeE

— MeTtoapl OUYHCTKU MOTOKEK;

- HonyquHe IJICHOK MCTOJA0M TCPMHUYCCKOI'0 BAKYYMHOI'O HAIIBIJICHU A,

- HonyquHe IJICHOK MCTOJ0M MOHHO-TUIA3MCHHOTO PACTIBIJICHUSA

- HonyquHe IJICHOK MCTOJ0M MArHCTPOHHOI'O paCIIbIICHUA,

— TlomyueHue TFIOMUHECIICHTHOTO TIOKPHITHS METOAOM JJIEKTpodope3a U UCCIEeIOBAaHUE €TO
CBOMCTB.

— HWccnenoBanue CBOMCTB TOHKUX IUIGHOK Ppa3IUYHBIMH  METOJaMU  (ONTHYECKast
MHKPOCKOIMS, TYHHEIbHAsT MUKPOCKOIIHSA, DJIEKTPOHHAS MHUKPOCKOIIHSA, PEHTIE€HOBCKAs
IupakTOMETpHs, MNEKTPODU3NIECKUE U3MEPECHUS, CTICKTPATIbHBIC XapaKTEPUCTHKH);

6. IlepeyeHb HWHPOPMAUMOHHBLIX TEXHOJOIHH, HCHOJb3YyeMbIX MNPH OCYLIECTBJIECHUU
00pa3oBaTeILHOIO MpoLecca MO JAUCHHUIUINHE, BKJIKWYas IepevYyeHb JULIEH3MOHHOI0
NMPOrpaMMHOI0 o0ecriedYeHUss W HMH(OPMAIMOHHBIX CIHPaBOYHBLIX cHucTeM (MpH
HEe00XO0AUMOCTH)

B mporecce ocymiecTBieHus 00pa3oBaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:

— i GOpPMUPOBAHUS TEKCTOBBIX U rpa)UIeCKUX MaTEpHAIOB IPOMEKYTOUHOM M TeKyIIeH
aTrectanuu — nporpamMmbl Microsoft Office, rpadudaeckuii penaktop Inkscape;

— JUId TIOMCKa Yy4yeOHOW nutepaTypsl Oubmmorexku Spl'Y — ABTOMaTH3UpOBaHHAsS
ouomoteuynas napopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW W [ONOJHUTEJbLHOH Y4YeOHOH JIMTEPATYpbl, PeCcypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «VHTepHeT», HEOOXOAUMBIX sl
OCBOEHMS THCIUIIUHBI

a) OCHOBHAS JIUTEepaTypa

1.  bepnun E.B., [IBunun C.A., Ceiinman JI.A. BakyyMHas TEXHOJIOTUS U 000pYIOBaHHUE IS
HAaHECEHUS U TpaBJeHUsS TOHKUX MmieHoK. M.: Texunocdepa, 2007, 176 c.

2. bepnun E.B., Celinman JI.A. MoHHO-TI1a3MEHHBIE TPOILIECCHI B TOHKOIICHOYHOM
texaonoruu. M.: Texnocdepa, 2010. — 528c.

3. Texnomorust ToHkux mieHok. Tom 1, 2. CnpaBounuk. [lox penakuueii JI. Maiiccena, P.
I'mura. M.: Coserckoe panno, 1977, 664 ¢ (Tom 1), 768 ¢ (Towm 2).

4. MunaitueB B.E. Hanecenune meHok B Bakyyme. — M.: Boiciias mikosa, 1989.



0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1.

Kykymkun C.A., OcunoB A.B. [Ipoueccsl KOHAGHCAIIUN TOHKUX TUICHOK. Y ClieXu (hU3HYECKUxX
Hayk, 1998, T. 168, Ne 10, c.1083-1116.

[Manatauk JI.C., Ilanupos JI.U. Onutakcuaneusie ienku. M.: Hayka, 1970.

by6nos 10.3., JIypse M.C., Crapoe ®.I'., dumaperos I'.A. BakyymHOe HanbuIeHUE TIIEHOK
B KBa3u3aMKHYTOM 00béMme. - M.: CoB. Panuno, 1975, - 160 c.

Hannnnn b.C. BakyymMHOe HaHeCeHUE TOHKUX IIeHOK. M.: Duneprus, 1967, 312 c.

@du3nKa TOHKHX IJICHOK: COBPEMEHHOE COCTOSTHHIE UCCIIeIOBAHNI M TEXHUUECKUE TPHUMEHEHHS.
Towm 2. ITox penaxnumeti I'. Xacca, P.O. Tyna. M.: Mup, 1967, 396 c.

®enaman JI., Maitep 1. OcHOBBI aHaIM3a TOBEPXHOCTH M TOHKHX TUIeHOK. M.: Mup, 1989, 344
c.

B) pecypchbl ceTn «AHTEepHET»

1.

2.

DnexTpoHHas 6ubimoreka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

WNndopmannonnas cucrema "Ennnoe okHO g0ocTyna kK 00pa3oBaTelbHbIM pecypcam”
(http://www.edu.ru (pa3zaen YaeOHO-MeTouUYeCKast OMOIMOTEKA) HIIH 110 TIPSIMOM CCBUTKE
http://window.edu.ru/library).

MartepuajabHO-TeXHUYECKAS 0a3a, HeoO0XxoMMasn s oCylIecTBJIeHUs
o0pa3oBaTeIbHOIO NpoIecca Mo AUCHUTIIHHE
Aynutopuu, 00OpyIOBaHHBIE [UIS TPOBEACHHMS JIEKIUH, JabopaTOpHBIX paboT,

NPaKTUYECKUX, 3aHATUI U KOHCYJIbTAIMi, (OH] OMOIMOTEKH, KOMIIBIOTEpHAs TEXHUKA.

ABTOD:

JonieHT 6a30Boit Kadeapsb
HaHOTEXHOJIOTH B AJIEKTPOHHKE, J.(.-M.H. O.C. Tpyumun

(moanuce)



IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI
«TexHOJIOTHS TOHKHX IVIEHOK W MOKPBITHID)

DoH/1 OLIEHOYHBIX CPEICTB
JJISl TPOBe/IeHNS TEKYIIel M MPOMEeKYTOYHOI! aTTeCTALMU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI,
Heo0X0IUMBbIe J1JISl OLleHKH 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONbITA 1eATeJIbHOCTH,
XapaKTepu3yILIHX 3Tanbl (opMHPOBAHUA KOMIIETEH LU

1.1 Cnincox TecTOBBIX BONPOCOB U (WJIM) 3aJaHUI 1JIs1 IPOBeACHHUS IPOMEKYTOTHOM
aTTecTalnu

Yto0bI yBEJIMUYNTH pa3zMep «3apoabluiein cieayer:
1) VayumuTs BakyyMm B Kamepe
2) TloHu3uTH TEMIEPATYPY MOTOKKHI
3) IloBblcuTh TEMIEpPATYPY MOAIOKKH
4) TIoHW3UTH CKOPOCTH HAITBICHUS
Kakum cnoco0om HeJib3s1 CHU3HTh HEPABHOMEPHOCTh HANIBLISIEMOH IJICHKHU?
1) YBenuueHue pacCTOSIHUSI OT HCTOYHUKA
2) Bpaienue Mo I0KKHU YACTHUIL JO MOIJIOKKH
3) VYBenuueHue CKOPOCTH HAIBLICHUS
4) Tlpunanue moanoxke cheprudeckoit GopMsl
N3 kakoro marepuaja peKOMEHAYOT U3roTaBJIUBaTh MacKU-Tpadaperni?
1) Hepxaseromias crainb
2) OmnoBo
3) Caunen
4) Tlmactux
Kakoii u3 MeTa/Lu10B MMeeT HaMOOJBIIYI0O CKOPOCTHh PACHBLICHUSI NPH JIEKTPOHHO-
JIy4eBOM MeTo/ie HANblJIeHus ?
1) Turan
2) Bonbdpam
3) Momubnex
4) AnroMuHHNA
IIpu kakoM qaBJ/ieHUM NPOU3BOAUTCS HOHHOE pacnblieHNe B TUOAHON cucTeme?
1) 760 Topp
2) mopsamaxa 10 Topp
3) menee 10 Topp
4) nopsanka 10° Topp
YTo He OTHOCUTCH K MPEeNMMYIeCTBAM HANbLIeHHUs MJIEHOK MeTOI0M HOHHOI'0
pacnblieHus?
1) Bombmias miomaas pacublIseMOl MUTIICHH
2) MurieHb npeacTaBiseT co00H UCTOYHUK JJIMTEIBHOTO ACUCTBUS YACTHII HAHOCHMOTO
MaTepuaia
3) IloTok ocaxkaeMbIX Ha MOBEPXHOCTH MOJIJIOKKH YACTHUIIL SBJISIETCS XaOTUYECKUM
4) bospias SHEPrUs KOHASHCUPYIOIINXCS aTOMOB
Kakoii cnocod npumeHsieTcsi AJ1s1 pacnblIeHHS THYIEKTPHYECKHUX MaTepHaIoB?
1) PapnoyacTOTHBIN MarHeTpoH
2) JlnoaHast KOHCTPYKIUS



3) MarunetpoHn
Kakoii cnocod npumeHsieTcsl 1Jisl peaKTHBHOIO pacnbliIeHusi?
1) Tepmuueckuii
2) JlnoaHast KOHCTPYKIUS
3) MarunerpoHn
4) PaamouyacTOTHBIM MarHeTpoH
HenocraTtok peakTHBHOIO pacnbljieHus?
1) HepaBHOMEpHOCTh HAHOCUMOM IJIEHKU
2) Buytpennue nedexTsl MIeHKH
3) Hwuskas ckopocTb paclbUICHUS
4) IllepoxoBaTOCTh MOJYYCHHOU TIJICHKH
B kakoii 00;1aCTH MATHETPOHHOI0 PACIIBLIUTE/ISI KOHIEHTPAIMS IJIa3Mbl HAM0O0JIbIIAsA?
1) Ilo Bcex mOBEpXHOCTH KaToja
2) Bosne anona
3) Bo Bcem nmpomexyTKe MEXIy MOIOKKON U KaTOJ0M
4) B obiactu MaKCUMaTbHON KOHIICHTPAIIUH YJEKTPHUECKOTO M MATHUTHOTO TOJIS
IIpuy kakoM cBeTe M3MepeHHe TOJIIMHBI IUIEHKH MeETOAOM  MHOTIO0JIy4eBoil
uHTepdepomerpun OyaeT ToOUHee?
1) Kpacusrii
2) 3eneHblid
3) Cunnit
JJ1s1 4ero oxJ1a:xaa0T KBapueBblil JaTUnK?
1) [ns yBenuueHUs aare3uu IICHKH
2) Jyid NCKIIIOUYEHMS MOTPELTHOCTH CBSI3aHHOM C PE30HAHCHOM 4acTOTOM KBapleBOTO
3JIeMEHTa
3) Jlus noBBILIEHNS] pABHOMEPHOCTH IIJIEHKU
Kaxoii u3 ¢pakTopoB He BJIMsSIET HA BeJIMYMHY aJAre3UH MJIEHKH K MOIJI0KKe?
1) TonmuHA MOTYYEHHOH TUICHKU
2) Marepuan reHKu
3) CkopocTb HanbUICHUS
TeMneparypa NoI0KKH

CnucoK BONPOCOB K 3a4eTy:

[TpuBeaure pu3nveckre METOIbI HAHECEHUS! TOHKUX IIJICHOK.

B uem 3akirouaeTcst METOIMKA HAHECEHUSI TOHKHUX IUIEHOK C TIOMOIIBIO BAKYYMHOT'O

ucnapenusi? Kakue pazHoBugHocty Bel 3Haere?

3. B deM 3axirouaeTcss METOJMKA HAHECEHHSI TOHKUX IIJIEHOK C TOMOIIBI0 UMITYJIbCHOTO
JIA3€pHOT0 BO3ACUCTBHS?

4. B yem 3akiro4aeTcs METOIMKAa HAaHECEHUS! TOHKUX IUIEHOK C IIOMOIIBIO BAKYYMHOTO

pacnblieHus?

B yem ocobeHHOCTh U peanu3aliysi MeToja MarHeTPOHHOT'O PacbUICHUs ?

B ueM cyTh MeTO/1a XUMHUYECKOTO HAHECEHHsI TOHKUX IICHOK W3 ra30BoH (ha3bi?

Uro 0603HaYaET TEPMHUH «TOHKAs MJICHKa»

[TpuBeauTe nmpumepsl 10 mpUMEeHEHHT TOHKUX TIJIEHOK

Hapucyiite cxemarnueckoe yCTpOUCTBO BAKYYMHOU KaMepbl JJIs1 HAHECEHUS. METOI0M

TEPMHUYECKOT0 UCTIApEHUS

10. Kak noymKHBI ABUTaThCs aTOMBI (MOJIEKYJIbI) HCIIAPSEMOT0 BEILIECTBA IIPU HAHECEHUH
TOHKMX IJIEHOK METOZIOM BaKyyMHOI'O MCIIapeHus (TUI MOTOKA)

11. Yto Takoe naBiIeHUE HACBHILIEHHBIX IapOB HaJ MOBEPXHOCTHIO BemecTBa? Kak 3aBUCUT OT
TeMnepaTrypbl?

12. IlpenmyiiecTBa ¥ HELOCTATKU METOAA BAKYYMHOI'O UCIIapEHUS

o —

O oo
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13.

14.

15.

16.

17.
18.

19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

XapakTepHbIe TEMIIEPATYPhl HArPEBA HANIBUIIEMOT'0 BELIECTBA B METOE BAKYYMHOTO
ucnapenus’?

OT 4ero 3aBUCUT CKOPOCTh UCITAPEHUS HAITBUISIEMOr0 BELIECTBA B METOIE BAKYYMHOTO
ucnapenus’?

Kak npoucxonut ucnapeHue crjilaBoB 1 U3MEHEHHE COCTaBa 00pa3yIoieiics MIeHKU 1o
CPaBHEHHUIO C COCTAaBOM MCXOJIHOTO CIijiaBa?

Kak npoucxoaut ucnapeHre COeIMHEHU B METOJI€ BAKYYMHOTO ucnapeHusa? Moxer nu
IIPY UCTIAPCHUH COCTMHEHUS IPOUCXOANTH HAHECCHHE MPAKTUIECCKU 0€3 N3MEHECHHUS
cocraBa?

OTnnuus ¥ 0COOEHHOCTH ANEKTPOHHO-TY4YEBOTO UCTIAPECHUS

[TosicauTe HA TIpOCTEHIIIEM TTPUMEPE MEXaHU3M (PU3UYECKOTO pacblIeHU B Iiazme. UTo
TaKoe aBTocMenieHue?

Yro Takoe nmnazma?

KaxkoBa xapakTepHas 3Heprus aToOMOB WM MOJIEKYJI HAbLUIIEMOI'0 BEILIECTBA, BHUICTAIOLIUX
C IOBEPXHOCTH B METO/I€ BAKYyMHOT'O UCTIapEHUs?

KakoBa xapakTepHasi 3HEprus aTOMOB HaIMbUISIEMOTO BEIIECTBA, BBUIECTAIOIINX C
MOBEPXHOCTU MHUILIEHU NIPY pEaTUu3alli METOJa BAKYYMHOI'O PacblICHUsA?

ITosicaute Kak peanmsyercs metox BYU karogHOro pacnsuieHus.

3adeM MpU HAHECEHWH TOHKMX IJIEHOK BO MHOTMX METOJaX MPUMEHSETCS BaKyyM?
«I'maBHOE» CBOMCTBO TOHKUX IJIEHOK

[Ipupona cun aare3ny TOHKUX MJIEHOK K MOBEPXHOCTHU MOMJIOKKH.

Mertozabl U3MEpEeHUs aAre3uu TOHKUX MJICHOK.

Turbel MEXaHMYECKUX HANPSKEHUM B TOHKUX IJIEHKAX.

Mertoabl U3MEpPEHUsT MEXaHUYECKUX HANPSHKEHUM B TIIEHKAX

Kakne MexaHn4ecKkre HalpsKEeHUs XapaKTEepPHBI JUIsl TEPMUUYECKOTO UCIIAPEHHUS, a KaKUe JIs
pacnblIeHUs?

Yrto Takoe smuTakcus? BUabl sIUTaKCHH.

[IpuHIMIT METOIA JKUIKOCTHOM AITUTAKCHH.

[Tpunuun popmMupoBaHre TOHKUX MJIEHOK 30J1b-T€JIb METOIOM.

[Ipunuun merona Jlenrmropa-biomkeTt

OcHoBHbIE BUABI MOJIU(DUKAIINH TOBEPXHOCTH, KOTOPbIE MOKHO HCIIOJIb30BATh B
doronuTorpadpun

[Tpoduns pactipeneneHus MpUMECH NMPU HOHHOM HMITJIAaHTALIUH.

[TpuHIIMT MeTO1a MOJIEKYJIIPHO-JTy4eBOM snuTakcuu. KoncTpykims 3¢ ¢y3noHHON STUeiku
Knyacena.

Mertoabl U3MEPEHUS COMPOTUBICHUSI TOHKUX TIEHOK

3aBUCUMOCTb CONPOTUBIICHUS TOHKOW MJIEHKH OT TOJIIINHBI

Mopenu npoBOAMMOCTH IJIEHKH Ha PAHHUX CTaJAMSIX POCTa

Knaccudukanus MeTo/10B HAaHECEHUSI TOHKUX TIJICHOK ¢ IpUMepamMu

JIBa pexuma 00pa3oBaHUS MMapOB MMPU HAHECEHWH TOHKHX TUICHOK METOJIOM BaKyyMHOTO
ucnapenus. Yem onu ommmyarotca? KakoB uuciaeHublid kputepuii? [Ipumepsl BelecTs.
3aKOH KOCHHYCOB B paclpeAe/ieHUH TOIIIUHBI INICHKU JJI1 TOYSYHOTO U HEOOIIBIIOTO
IJIOCKOTO UCTOYHMKA (ucrapuTtens). [IponsrocTpupyite pucyHKOM.

Kak MOXHO yIy4IIuTh OTHOPOJHOCTH TOJIIUHBI IIJIEHOK, TTOJYYEHHBIX METOJI0M
BaKyyMHOI'O MCIIapeHHUs (JIBa BapuaHTa pa3MeIeHHs MOJUI0KKH OTHOCUTEIbHO HCTOUYHUKA)?
Kaxk BeposiITHOCTB «IpUIMNIaHUs» aTOMa K TOBEPXHOCTHU 3aBUCUT OT €0 KHHETHYECKOM
sHeprun? Kakue pexxuMbl MOKHO BBIACIUTH HA 3TOM 3aBUCUMOCTH ?

MeTo1bl U3MEpPEHUs TOJMIIMHBI TOHKHUX TUICHOK (KJIacCU(UKAIIHS)

Onrtryeckre METObl U3MEPEHUS TOJIIUHBI TOHKUX IJIEHOK.

KBapiieBbie MEKPOBECHI — IPUHIIUI PA0OTHI, MPUMEHEHUE [Tl H3MEPEHUS TOJIIIIHBI
HaIlbUISIEMBIX TUIEHOK.

Monenu 06pa3oBaHus HAIPSHKECHUN B TNIEHKAX (HECKOJIBKO PUMEPOB)
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49. Tlpodwuns pacupenencHust mpumecu npu 1uddy3un ¢ orpaHUICHHBIM U HEOTPAaHUYCHHBIM
HUCTOYHUKOM.

50. Mopaenu 3apoasiiieo0pa3oBaHusl TOHKHUX TUICHOK

51. Poct nuieHKM Ha Ha4aIbHBIX 3Tallax HAHECEHUS. 3aBUCUMOCTb OT TEMIIEPATYpBHI.

HpaBn.na BbBICTABJICHHUSA 3a4YeTa.

IIpu cmaye 3adera CTyJEHT OTBEYAET HA OJUH TEOPETUYECKUM Bonpoc. Ha moaroroBky k oreery
naercst He MeHee luaca. OreHKka «3a4TeHO» BBICTABIISIETCA CTYJCHTY, KOTOPBIM JAeT MOJIHBIE U
MOCJIEIOBATEIbHbBIE OTBETHI HAa BOIIPOCHI [0 TEMaM, IIPU 3TOM JEMOHCTPUPYET YMEHHE BBIIETUTh
CYIIECTBEHHBIE M HECYUIECTBEHHBIE MPU3HAKK M YCTAHOBUTH MPUYUHHO-CIICICTBEHHBIC CBS3H.
[Ipu 3TOM fOMMyCKatOTCs OMIMOKN B ONPEISICHUN U PACKPBHITUU HEKOTOPBIX OCHOBHBIX MOHSTHH,
(bOpMYTUPOBKE TOJIOKEHUH, KOTOPBIE CTYACHT 3aTPYAHICTCS UCIPABUTH caMOCTOsATeIbHO. [Ipn
apryMeHTallid OTBETA CTYJCHT HE OOOCHOBBLIBACT CBOM CYXKAcHHs. Ha 4acTh MOMOTHUTEIHHBIX
BOIIPOCOB CTYJEHT 3aTPYAHAETCA 1aTh OTBET WJIM AACT HEBEPHBIE OTBETHI.

Onenka «He3auTeHO» BBICTABISETCS CTYNEHTY, KOTOPBIH JEMOHCTPHUPYET pa3pO3HEHHBIE,
OeccucTeMHbIEe 3HAaHUS; OECHOPSI0YHO U HEYBEPEHHO HM3JIaraeT MaTepuai; He YMEET BBIICNSATh
[JIaBHOE M BTOPOCTENEHHOE, HE YMEET COCAMHSTh TEOPETUUECKUE MOTOKEHHS C MPAKTUKOH, HE
YCTAHABJIMBAET MEXIPEAMETHBIE CBS3U; JOMYCKAeT TIpyOble OMMOKKM TpU OIpeaeIICHUH
CYIIHOCTU PacCKpbIBAEMBIX MOHSATHUH, SIBJICHUI, BCIEACTBUE HETIOHUMAHUS UX CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX IIPU3HAKOB U CBSI3€H; 1a€T HEIMOJHBIE OTBETHI, JIOTUKA U MTOCIIE0BATEIbHOCTD
U3JIOKEHUSI KOTOPBIX HMEIOT CYIIECTBEHHbIE W TNPUHIUIHAIbHBIE HapyIIEHHs, B OTBETax
OTCYTCTBYIOT BBIBOJIbI. JIOIIOJIHUTENBHBIE U YTOUHSIOLIME BOIPOCHI IK3aMEHATOpa HE MPUBOIAT
K KOPPEKIMH OTBETOB CTyJeHTa. Ha OCHOBHYIO 4YacTh JOMOJHUTENBHBIX BOIPOCOB CTYAEHT
3aTpyIHSAETCS AAaTh OTBET UJIM 1a€T HEBEPHBIE OTBETHI.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI

« TexHoJ0rus TOHKHUX IJIEHOK W NOKPLITHI »
(HaumeHo8aHUe OUCYUNTIUHBL)

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OcHoBHOW (GOpMOI H3IIOKEHHUS MaTepuaia M0 AUCHUTIINHE «TeXHOIOTUS TOHKHUX
MJICHOK M TIOKPBITUI» SIBJISIOTCS JIGKITUU B 00beMe 16 yacoB. ITO CBSA3aHO ¢ HEOOXOIUMOCTHIO
OMUCaHUsI OCHOBHBIX METO/IOB MOJTYUYEHHUS U UCCIAEAOBAHUS TOHKUX IJIEHOK U MOKPBITHH.

Ha maGopatopHbIX 3aHATHSIX CTYIEHTHI (ITOJ PYKOBOJICTBOM IPETOIaBATENsI) MPOBOISIT
HKCIIEPUMEHTAJIbHBIC UCCIIEI0BAHUS TEXHOJIOTUU TOJYUSHHS TUICHOK Pa3IMYHbIMU METOIAMH U
00pasmoB OJIHO- M MHOTOCJIOWHBIX TUICHOYHBIX CTPYKTyp. Ilpm »TOM o0coboe BHUMaHUE
yAETSETCS aHATU3Y TOTYYaeMbIX TaHHBIX U UX (U3NYECKON UHTEPIPETAITHH.

Jns ycnemHoro OCBOEHHUSI JUCHMIUIMHBI Ba)KHO AKTUBHOE y4YacTHE CTYJCHTOB Ha
7ab0paTOPHBIX 3aHATHUAX, a TaKXKEe WX caMOCTosATelIbHas pabora moma. PekomeHmyercs
peryJisipHO€ MOBTOPEHUE NMPOMICHHOTO MaTeprala U YTEHUE PEKOMEHIOBAHHOM JIUTEPaTyPHhl.

B koHIe cemecTpa CTYIEHTBI CHAIOT 3a4€T, KOTOPBIM MPOBOAUTCA B (OpME YCTHOTO
ompoca Mo CUCKy BOMPOCOB.

OcBouTh BOMPOCHI, U3JIaraeéMble B JAHHOM KypC€ CAMOCTOSITEIbHO CTYAECHTY JIOCTaTOYHO
cioxHo. [TloaTromy mocenieHne ay IMTOPHBIX 3aHATHI SBISETCS HEOOXOIUMBIM.

YyeOoHo-MeToaH4UECKOE 00ecneyeHme
CaMOCTOSITe/IbHOI Pa0doOThI CTYICHTOB 10 JUCIHUIJIMHE

a) OCHOBHasI JIUTepaTypa

1. bepmun E.B., [Isuaun C.A., Cetfinman JI.A. BakyymHast TeXHOJIOTHS 1 000pyIOBaHUE NS
HaHECCHMS U TpaBJieHUS TOHKUX mieHoK. M.: TexHocdepa, 2007, 176 c.

2. bepnun E.B., Ceiinman JI.A. NoHHO-T1a3MEHHBIE MPOLIECCH] B TOHKOIIJIEHOYHON TEXHOJIOTHH.
M.: Texnocdepa, 2010. — 528c.

3. Texnonorus ToHkux mwieHok. Tom 1, 2. CnpaBounuk. Ilox pegakuueii JI. Maiiccena, P.
['moura. M.: Cosetckoe paauo, 1977, 664 ¢ (Tom 1), 768 ¢ (Tom 2).

4. MunaitueB B.E. Hanecenune mieHok B Bakyyme. — M.: Beicmias mikona, 1989.
0) 1OMOJIHUTEIbHAS JTUTEepaTypa

5. Kykymkun C.A., OcumoB A.B. Ilporiecchl KOHICHCAIIMA TOHKUX TUICHOK. YCIeXHW (U3MYECKUX
Hayk, 1998, T. 168, Ne 10, c.1083-1116.

6. [Tanatauk JI.C., [lanupos JI.U. Onurtakcuaneueie mienku. M.: Hayka, 1970.

7. byonos 10.3., Jlypee M.C., Ctapoe @.I"., ®unaperos I'.A. BakyyMHOe HamblJIeHHE TUIEHOK B
KBa3u3aMKHYTOM o0béMme. - M.: CoB. Panuno, 1975, - 160 c.

8. Nanunun b.C. BakyymMHOe HaHECEHHE TOHKHX IUIeHOK. M.: DHeprus, 1967, 312 c.

9. ®u3nKa TOHKUX TUICHOK: COBPEMEHHOE COCTOSTHUE UCCIIeIOBAaHUM U TEXHUYECKUE IPUMEHEHHUS.
Towm 2. [Tox penaxnumeti I'. Xacca, P.O. Tyna. M.: Mup, 1967, 396 c.

10. ®ennman JI., Maiiep JI. OcHOBBI aHaJIM3a TOBEPXHOCTH U TOHKUX TuieHOK. M.: Mup, 1989, 344 c.

B) pecypchl cetn «MHTEpHET»

1. DnekTpoHHas OubnroTeka yueOHbIX MaTepuaioB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2. Uadpopmanmonnas cucrema "EamHoe OKHO q0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
(http://www.edu.ru (pa3zaen YdyeOHO-MeTOAMYECKAsT OMOTUOTEKA) WIIH T10 MPSMOM CCHLITKE
http://window.edu.ru/library).

13



