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15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTHIECKOe obeclreueHne MAIIMHOCTPOHUTEIbLHbBIX IIPOU3BOICTB

Ipozpamma: Ilpoueccol MEXAHUYECKOU U U3 UKO-MeXHUUECKOU 00pabomKu
3 cemecTp '

1. IEJIA OCBOEHUS JUCITUILJINHBI

Iewvio  Oucyuniunbl  SBISETCA =~ WM3YYCHHE  TEOPETHICCKHX, — TEXHOJOTMHYCCKMX W
SKCIIEPUMEHTAIBHBIX OCHOB IIOJy4YEHHsI HAaHOCTPYKTYPHPOBAHHBIX IIOKPBITHI B MalIMHOCTPOEHUH. DTO
IIOPa3yMeBacT OCBOCHHE M DENICHWs psfa B3aHMOCBA3AHHBIX — TEOPETHYCCKHX, — HAydHO-
HCCIIEOBATEILCKUX U IPAKTHYECKHUX 3a1a4.

OCHOBHBIMU 3A0aYAMYU OUCYUNTIUHBL S6NIOMCA:

- IONTyYeHHE TEOPETHYCCKAX HABHIKOB M KOMIICTCHINH B 00IacTH CYIIECTBYIOIIUX M
[EPCIEKTUBHBIX TEXHOIOTHH IOIy4eHNsT HAHOCTPYKTYPHPOBAHHEIX 1 HaHOITOKPBITHIA;

- (PMBHUKO-XIMHUYECKHUX OCHOB IOJTYUCHUS Pa3sIHIHEIX BHIIOB TTOKPBITHH;

- OCHOB MATEMaTHIECKOTO MOJCIHPOBAHHS JAHHBIX IPOLECCOB, AHATM3E HOBBIX oOnacTei
WCIIOJIBE30BaHMS MOKPHITUH B MAIIMHOCTPOCHUH,

- THarHOCTHKE ¥ WCIBITAHUAX HAHOMATEPHATIOB W HAHOCTPYKTYPHUPOBAHHBIX IIOKDHITHH B
MaIIPHOCTPOCHHH,

- IPaKTHYECKHMX HABBIKOB B 00JIACTH MOJTYYECHHUS TOKPBITHH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OIIOII BO

Jucnummina «MemoOvl NONYYeHUs HAHOCMPYKMYPUPOBAHHBLX MAMEPUALos U NOKpLIMuULl 6
MAWUHOCMPOEHUYY» W3Y9IaeTcs B 3-€M CEMECTpe IOATOTOBKM MAarkCTpPOB IO HampaBICHHUIO 15.04.05
HociIe 00s3aTeNBEHOTO MPOXO0XKICHUS TUCIUILIMHEI « HaHOTEXHOIOTHH B MAIMMHOCTPOCHUID).

[Ipy M3yYeHnH AUCLUILTAHEI PACCMATPHBAIOTCS BOIIPOCHL Meopemu4ecko20 Xapakmepd, a AMCHHO:
KIaccH(UKANEI METOJIOB W TEXHOJOTHH TOJNY4EHHS PasiMYHbIX IIOKPBITHH; 0030p (uzuUecKHuX
IPUHIATIOB W OCHOB IIOJy9eHHS MaTepHAlOB W IOKPHITMH B MAalIMHOCTPOCHHM; YCTAHOBKH JUIA
IONyYeHHAs]  TOKPHITHA W HOBBIX  MaTEpHAlIOB; agamu3 ~ oOymacTel  MCIOJIB30BAHUS
HAaHOCTPYKTYPUPOBAHHBIX IIOKPHITHN U OOBEMHBIX MaTepHAIOB B OTPACIIAX MAIIHHOCTPOCHHU. Bonbimoe
BHAMaHHE YACIACTCS M3YUEHHIO COBPEMEHHOTO TEXHOJOTHYECKOTro OOOpyZOBaHHMSA Ui HAHECCHUS
TOKPEITHH U MOJYICHNS IOKPBITHMH, B TOM YHCIIC I IIOTy4CHHS NEKOPATHBHBIX, KOPPO3UOHHO-CTOMKHX
IOKDHITHM, a TaKkXe IOKPHITAH METamIo00pabaTeBAIOMEro HHCTPYMEHT, OCHACTKH, OTBETCTBCHHBIX
ZleTaiei.

B paMkax w3yueHus JUCIHUILTHHEI IPUOOPETAIOTCS NPAKMUYECKUE HAGbIKU pabompl ¢ yCTaHOBKAMH
IS HAHECEHMs TIOKPBITH, TOATOTOBKY MOBEPXHOCTEH 110]] HABUICHUE MEXaHHICCKUMH, XUMHUICCKUMH
1 QU3MYIECKAMA METOaMH; HABBIKAMH PabOTHI ¢ 9KCIIEPHMEHTaTbHBIMA mpubopaMu ¥ yCTaHOBKAMHU JJIST
TIPOBEPKH (H3MKO-MEXAHAIECKUX, XUMAIECKHX, CTPYKTYPHBIX ¥ TPHOOIOTMYECKUX CBOHCTB MAaTEPHAoB
¥ TIOKPBITHH ¥ TIOATOTOBKE 00PasIoB I 3THX HCCIECAOBAHUH; 8 TAKKe HaBBIKH paboTHI C NOJIyYCHHEIMH
H306paKEHAAMH U Pe3yIbTaTaMHe, KOMITBIOTEPHOH 00paboTKOM pe3yIbTaToB.

Ie/b0 AUCIMILIMHBI SBISCTCS M3YYCHHAE METOJOB M TEXHOJOTHH MOyYEHHUs HOBBIX MAaTCpHalIoB
IIOKPHITHI B MAIIMHOCTPOCHHM, KOTOPBIE HOCAT KaK TEOPCTHYCCKMM, TaK H 9KCIIEPUMEHTAIBHBIA
XapakTep. OJTO IOAPa3yMEBacT OCBOCHME M PCIICHMS psANla  B3aMMOCBS3AHHBIX  HAyHqHO-
HCCIIEN0BATENBCKIX M IPAKTHIECKUX 38189, OCHOGHbIMU 3A0A4aMU OUCYUNIUHYL ABLAIOMCA.

e [ONy4EHHE TEOPETHUECKUX HABHIKOB M KOMIETCHIMH B OONACTH MATEMaTHYECKOTO ONMCAHUS
CYIIECTBYIONMX ¥ TEPCTIEKTUBHEIX TEXHOJIOTHIT ONyYeHHs HAHOCTPYKTYPHPOBAHHBIX TOKPHITHH
U MaTepHalloB;

o  (DU3MKO-XMMHYECKHX OCHOB IOJYICHHA HAHOCTPYKTYPHPOBAHHEIX IOKPHITHH ¥ MATCPHATIOB;

e OCHOB MOJCTHPOBAHUS JAHHEIX IPOIIECCOB,

e aHa W3¢ HOBBIX O0OJIACTEM HCIOIB30BAaHUS METOHOB IOIYYCHHS HAHOCTPYKTYPHPOBAHHBIX
TIOKPBITHIM MaTepHaIoB JUIS Pa3IMIHBIX TIPUMEHCHHUI;

e IMATHOCTHKA ¥ MWCIBITAHHWM  HAHOCTPYKTYPHPOBAHHBIX  IOKDBITHHM  MaTepualoB B
MAaIIAHOCTPOCHNH; IIPAKTHUECKHAX HAaBBFIKOB B 00JIACTH JUATHOCTUKH [IOKPHITHH ¥ MaTECPHAIIOB.



OcHOBHOH ymop B Kypce JenaeTcs Ha HAayJHOC HaIpaBICHUC Kkadenprr «7Texnonozuu
MawuHOCmpoeHus», @&  WMeHHO  «HanocmpykmypupoeéanHvlie  6AKyyMHble  NOKpbUmusi 6
Mawurocmpoenuuy», a Taxxe Ha paboTel B HOLL « HaHOTEXHOIOTHI) Bnl'Y.

B pamMKax OaHHOrO Kypca GymeT pacCMOTPEHO YCTPOMCTBO M IPHHIIHII paboThI yCTaHOBOK IS
TOJIyUeHHs TIOKPHITHE PasiMYHOr0 HA3HAYEHWS ¥ IPHHIMINA NCHCTBAS, MCTOIBI M TCXHONOTHHECKAC
TIPOIECCH! TIONY9EeHHs] HAHOCTPYKTYPHPOBAHHBIX TOKDHITHH H MaTEepUAioB, OynyT u3ydeHbl 6a30BEHIE
dusmHecKye SBICHHS, JEXKAIHE B OCHOBE PA3IMIHBIX METOJOB MONYYCHHS HAHOCTPYKTYPHPOBAHHBIX
MATEPHATOB M TIOKDHITHHA, PEICTABICHE! IIPAMEPHI HCIOTB30BAHMS MAKPOCKOIMH M THATHOCTHKA UL
WCCIIEIOBAHMAS PA3THIHBIX HAHOCTPYKTYPHPOBAHHEIX TIOKPHITHI M MaTepyalioB. B xone ocBOCHUS Kypca
CTYZCHTH TOJNyYaT pEAlbHBIC NPAKTHYCCKHE HABBIKM PabOTBI HA YCTAHOBKAX —HAHCCCHUS
HAHOCTPYKTYPHPOBAHHBIX IOKPHITHH ¥ MaTEPHAJIOB, CKAHUPYIOMMX 30HAOBBIX MUKPOCKOIAX 1 POBEAYT
M3MEpEeHHS PA3MYHBIX IUICHOK M TOKPHITHH W MaTepHaoB ¢ HAHOMETPOBBIM MPOCTPaHCTBEHHBIM
paspemennem. OcoGoe BHMMAHHE OyAeT YACICHO TEOPETHYECKOMY H IPAKTHHICCKOMY OCBOCHHIO
METOJIOB MaTeMATHIESCKOM 06PaGOTKH W KOIMYECTBEHHOTO aHANM3a M300PaXXCHNH CpaTd TECTUPOBAHIIS,
KAJOTECTHPOBAHHS, MAKDOCKOIMH M JMArHOCTHKW HAHOMATepHaoB. B xome H3ydeHHS Kypea Oyzmer
IIPOBEIECHO HECKOJIBKO CEMHHAPOB, Ha KOTOPBIX CTYACHTHI MONY4aT BOSMOXHOCTE CAEMATh MOKIALBI 11O
HCIIONB30BAHMIO METOIOB HAHECEHWS IOKPBITHN Ui IICPCIEKTHBHBIX H3JICIUA MAIIMHOCTPOCHHS, IIO
HCCIICIOBAHMUIO HOBBIX HEPCIEKTHBHBIX HAHOCTPYKTYPHPOBAHHBIX IUICHOK W HaHOMAaTepHalIOB,
OCHOBBIBAACH HA CTATHSX BE/IYIIHX MUPOBBIX HAyYHBIX H3/[aHMH ¥ HHTEPHET-IIyOIMKAIHIX.

Jlns yCIEITHOrO YCBOGHWS Marepraia JWCIUIUIMHEL HeOOXOXMMO 3HAHME obmux KypcoB
«DusuKuy U3 MAKIA OOMEX MATEMaTHIECKUX M €CTECTBEHHOHAYUHBIX JUCIHUIUMH. VI3ydeHue JaHHOH
JUCHWILIAHGl TAKKe PEKOMEHIOBAaHO CTyICHTaM, OakamaBpaM W MAarucTpaM, IUIQHUPYIOIEM
JCTIONIE30BATh PA3HOOGPA3HBIE METOIBI IIOYYCHN)S BAKYyMHBIX [IOKPBITHH NPH BBIMOIHEHUH KYPCOBBIX U
JUILJIOMHBIX paboT.

B pesynbTaTe M3ydYeHWs AUCIMILUIAHBI CTYHECHTHI NO/DKHBI MMETH HETKOC IPCHCTABICHHUC 06
o6muUX NpUHIEIAX pabOTHl YCTAHOBOK JUIA TONyYeHHsS MOKPBITHH, TEXHOJNOTMYECKHX IIPOIeccax
TIOJIy4eHHs] HAHOCTPYKTYPHPOBAHHBIX MOKDHITHH, OONAacTAX IPHMCHEHWS HAHOCTPYKTYPHPOBAHHBIX
TIOKDHITHI ¥ MATEPUAIOB B MAIIHHOCTPOSHAH U PYTHX 007aCTAX MPOMBIILICHHOCTH, METOJAX IIPOBEPKA
Ka9ecTBa MOy IaeMbIX HAHOCTPYKTYPHPOBAHHBIX [IOKPHITHH X MATEePHATIOB.

3. KOMIIETEHIIUY OBYYAIOIIETrOCsl, ®OPMHUPYEMBIE B PE3VJ/IbTATE
OCBOEHNS JUCIIAILJINHBI

B pesynbTare OCBOCHHS MMCIMIUIAHBI OOYYarOIUHCS INOIDKCH IEMOHCTPHPOBATE CIICAYIOMIHC
pe3yiemamul 00y4enus: '

CIIOCOGHOCTBIO  pa3pabarhiBaTe W BHEAPATH S(QQEKTHBHBIC TEXHOJOTHH HM3TOTOBJICHHAS
MAIIFHOCTPOMTENBHBIX M3/IENTAH, yIacTBOBaTh B MOJEDHHM3AIMM M aBTOMATH3allMM [ECHCTBYIOLIMX K
TIPOCKTHPOBAHWM HOBBIX MAITMHOCTPOWTENBHBIX MPOM3BOACTB PA3IMTHOTO HA3HAWCHHS, CPCACTB H
CHCTEM WX OCHAIICHMS, IPOM3BOACTBCHHBIX M TEXHOJOTMYECKAX IPOIECCOB C HCIOJIBb30BAHICM
ABTOMATH3MPOBAHHEIX CHCTEM TEXHONOTHYSCKOM MOAroToBKH npounssozcTea (1IK-5):

3Hamb; OCOOCHHOCTH CTPYKTYPHI M OCHAINCHHS BBICOKOI((EKTUBHBIX MAITMHOCTPOHTENBHBIX
IIPOU3BOJICTB C TEXHOJNOTHSMY HAHECEHHS HAHOCTPYKYTPAPOBAHHBIX MOKPBITHH;

yMemb: WCTONB30BATh PACUCTHEIC METOIMKA I PaspabOTKM TEXHOJOTHHYECKHX IPOLECCOB
TIONyUeHHs] HAHOCTPYKTYPHPOBAHHEIX MATEPHUANIOB U MOKPBITAM;

enademo. HaBBIKAMH pa3paboTku TEXHOJIOTHUECKUX TIPOIIECCOB HAHECCHUS
HAHOCTPYKTYPHPOBAHHBIX OKPHITHH JUIS H3TOTOBIICHHS MAIIMHOCTPOUTETBHBIX H3IEITHH.

CIIOCOGHOCTBIO OPraHM30BEIBATE PAbOTEl MO NPOESKTHPOBAHMIO HOBBIX BBICOKOI((EKTHBHBIX
MAIIMHOCTPOMTEIBHBIX TIPOM3BOACTB | HX SJIEMEHTOB, MOJIEPHH3AIMY M aBTOMATH3AIMH ICHCTBYIOMINX,
10 BBIOOPY TEXHONOTWH, MHCTPYMEHTAIBHBIX CPEACTB M CDPEACTB BEIUHCITUTEIBHON TEXHUKH IIpU
peaTh3anyy POLECCOB TPOEKTHPOBAHHS, H3TOTOBJICHHS, KOHTPOJIS, TEXHAYECKOTO IHarHoCTHPOBAHMS 1
TIPOMBIILIEHHBIX UCIBITAHMH MalIMHOCTPOUTEIBHBIX H3/ENHH, MOUCKY ONTHMAIbHBIX pEIIeHuH IpU UX
CO3/@HUH, pa3paboTKe TEXHOJOTHI MallMHOCTPOMTENBHBIX IIPOM3BOJICTB, M JJIEMEHTOB H CHCTCM
TEXHIYECKOTO H alIapaTHO-IPOrPaMMHOr0 OGECTICUEH s C y4eTOM TPeOOBaHM) KaueCTBa, HANCHKHOCTH,
a TAKKe CPOKOB HCIIOHEHHUS], GE30MaCHOCTH KU3HENEATENHHOCTH ¥ TPeOOBAHMM IKOJNOTHH (TIK-11):

3HQMb: OCHOBHBIC NPUHIHUIEI ¥ THIEl MAaIlIMHOCTPOMTENBHBIX IPOU3BOJACTB IIO IOJIYHCHUIO
HaHOCTPYKTYPHPOBAHHEIX MAaTCPHAIIOB U TOKPHITHH; ‘
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ymemp: TPOSKTHPOBaTh YJaCTKM B COCTaBE IeXa MO HAHCCCHMIO HAHOCTPYKTYPUPOBAHHBIX
TIOKPHITANA ¥ TPOBEPKHM MX CBOACTB C YYCTOM TpeGoBanus M0 GE30IACHOCTH JKU3HEACATEIBHOCTH U
TpeGOBaHUSIM SKOJIOTHY;

glademy; TPHEMaM¥M  IIPOCKTHPOBAHHS  YYaCTKOB U 7a00opaTopHifi IO  HAHECCHHIO
HAHOCTPYKTYPMPOBAHHBIX OKPEITHH H MOJYICHHIO HAHOCTPYKTYPUPOBAHHEIX MATCPHATIOB;

CTIIOCOBHOCTBIO YYacTBOBATh B IPOBEACHHM DabOT MO COBEPIICHCTBOBAHMIO, MONCPHU3AINH,
yHHMKAIMA BBITyCKAeMON MPOXYKIHH, ACHCTBYFOIIMX TEXHOJIOTHH, IIPOU3BOJICTB MX JJIEMEHTOB, II0
CO3IAHUIO TIPOSKTOB CTAHIAPTOB M CEPTH(MKATOB, 3aKIIOYCHAN HA HHUX, IO aBTOPCKOMY HA/30PY TPH
H3TOTOBJICHAH, MOHT@XE, HAla[Ke, MCIBITAHHAX M Ca4e B IKCIUTyaTaluio BBIIYyCKACMBIX U3CINH,
06BEKTOB, BHEIPEHHIO TEXHOJIOTHH, 110 TIPOBECHUIO MapKETHHIA H MOATOTOBKE Ou3HEC-TUIaHA BBITYCKA
¥ pean3alyy IEPCICKTHBHBIX KOHKYPEHTOCIIOCOOHBIX H3ENuH, M0 paspaboTKe IIAHOB M IPOrpaMM
uHHOBanwoHHOH nesrensHOCTH (ITK-13):

3HGMb: OCHOBHBIE CTAaHAAPTHL, CEPTHGHKATEl ¥ HOPMATHBHBIC IOKYMCHTBI IO BBIIYCKY
MAIIMHOCTPOUTENBHOM POAYKIHMH C HAHOCTPYKTYPHPOBAHHEIMA MAaTEPHAaMy U MOKPBITHAMIL,

yMemb: PaccUATHBATE ) (HEKTHBHOCTD HCIIONB30BAHMS HAHOCTPYKTYPHPOBAHHBIX MATCPHATIOB 1
TOKPHITHH B BBITYCKAEMbIX M3/ICNIMAX MAITMHOCTPOCHMS;

BIANETh. METONMKAMM MPOBEPKH KadecTBa HAHECEHHMs IIOKPBITHH B HaCTH OIPCACICHUA
daxTHIeCKIX (U3UKO-MEXaHUIECKAX U TPUOOTOTHIECKAX XapaK TePHCTHK.

4, COIEPKAHUE NUCHUILINHbBI

Pasnex 1. Beenenme B Kype. Knaccupuxanus HaAHOCTPYKTYPHPOBAHHBIX MOKPBITHIL H
maTepuanoB. O6mas XapakTepHCTHKa TOKPHITHII M MaTepUajloB B MAIIMHOCTPOCHHM H croco0oB UX
nonydenus. MeTozsl MomyueHns 0GBbEMHEIX HaHOMATEPHATIOB. O6mme Tpebosanus K TII HaHeceHUs
HaHOCTPYKTYPHPOBAHHBIX MOKPHITHH.

Pasaen 2. TexHosiorud (GOopMHPOBAHHS CJI0eB HAHOMETPOBOW TOJIIHHBI B MOKPBITHAX H
06beMHBIX MaTepuaax. Ou3udecKne OCHOBBI JUTAKCHHA HaHOMCTPOBBIX CIIOCB. [puHIAIE! PaboTEL
YCTaHOBOK [UIsi TONYYEeHHs HAaHOMETPOBBIX CJIOEB B BaKkyyMe. @u3nMYecKre OCHOBBI IOIYYCHHS
HAHOMETPOBOH CTPYKTYyphl B OOBEMHBIX MaTephanax METOAaMU WITJI. VcTpoHCTBO M COCTaBHBIC
3IIEMEHTHI YCTAHOBOK IS MTOTyYEHUS HAHOMETPOBBIX CTPYKTYP.

Pasnea 3. PaspaGorka Texmosornuecknx mponeccos (TII) m mccienosanne MOKPBITHH M
00LEeMHBIX MATEPHAJIOB I MANIMHOCTPOHMTEILHBIX NPHMEHCHHH. PaspaGorka BakyymHBEIX TII
nonygenus 2D/3D PVD-noxpeituit. PaspaGorka TII momydenus 00BEMHBIX HAaHOCTPYKTYPHPOBAHHBIX
MaTepuanoB. MeTOOpl HCCIeOBaHMS HAHOCTPYKTYPHPOBAHHBIX ~MATCPHANoB M TIOKPBITHR I
MAIITHHOCTPOUTEIBHBIX IPIMECHEHHUIH. ;

5. BUJ1 ATTECTAIIUM - 5x3aMeH.
6. KOJIMYECTBO 3AYETHBIX ETUHUAII - 6 (216 gac.).

Cocrasutens: goneHT kadpenps: TMC, k.1.H. Illunaxos U.B. Q\N
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