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BCTYNUTEIBHOIO UCTIBITAHUS JUIs ocTynatomux B 2017 roay B Maructpatypy
Ha HaIpaBJICHHE MOJrOTOBKH
28.04.02 HanounxeHepus
M0 MPOTpaMMe MarucTpaTyphbl
28.04.02.01 HanouHkeHepUsi B MAIIHHOCTPOCHHUH

Paznea 1.
Jucyunauna "MATEPUAJIOBEJEHUE HAHOMATEPUAJIOB U HAHOCUCTEM"

Krnaccudukanum nucrnepcHbIX CUCTEM IO PA3IHYHBIM MPU3HAKaM (arperaTHoe COCTOSIHUE
aucnepcHo (a3bl U AUCTIEPCUOHHOM Cpelibl; pa3Mep YacTHUI] AUCTIEPCHOM (pa3bl; B3aMMOIEHUCT-
BHE MEXAY AUCIEPCUOHHOMN cpenoil u aucrnepcHoi (azoif). [Tonsitue o Hanomatepuanax. O0-
1IMe MpeAcTaBieHus 0 HaHod(G(deKTax U HAaHOCOCTOSIHMU BellecTBa. [IpumeHeHue HaHoMare-
pHUAJIOB: MEPCIEKTUBBI U PEATbHOCTb.

Pa3mepubie 3 PexThl 1 UX BIUSHUE HA CBOMCTBA HAHOMATEepUanoB. D(OPEKThI, CBI3aHHBIC
CO CTPYKTYpoi HaHOOOBEKTOB. Kpucramnuyeckue HaHOCTPYKTYphl. [IoHSATHE O CTPYKTYpHBIX
«Maru4eckux» 4Yuciiax aTOMOB B CTAOWMJIbHBIX HAaHOYACTUIAX. 3aBUCUMOCTH MOJIHOTO 4YHCIa
aTOMOB U JIOJIM TOBEPXHOCTHBIX aTOMOB OT Pa3MEpPOB HAHOUYACTHII.

KBanToBbie 3¢ dexthl. CylmIHOCTh U yCIOBUS UX MPOsIBICHUS. BiusHue KBaHTOBBIX 3(-
(eKTOB Ha XUMHUYECKHE, PJIEKTPUUYECKUE, ONITUYECKHE U TEIUIOBbIE CBOICTBA MaTepuaioB. [lo-
HSITUE O KBAaHTOBOM siM€, KBAHTOBOM MTPOBOJIOKE U KBAHTOBOM TOUKE.

Bnusinue pa3MepoB yacTUIl Ha TeMIIepaTypy IUIABJICHUS, MEXaHUYECKUE, XUMUUYECKHE,
ONTUYECKHE, dTIEKTPUUECKNE U MAarHUTHBIE CBOMCTBAa MAaTEpPUAJIOB.

Merannnyeckue KiaacTepbl U KJacTepHble coequHeHusi. MoHosiepHble U OUsAEpHbIE CO-
eAMHEeHUs] MeTauioB. KiacTepHble cCOeIMHEHNS METAIIOB: MaJlble, CPeIHKUE, OOJbIINE, TUTaHT-
ckue. Mepsl npenorBpauieHusi arperauuu. Ponb nuranaoB. besnuranaHble MeTaquIMuecKHUe
KJacTepsl. MeTaiicoaepskale HaHOpa3MEepHbIE YaCTUILBL.

VYrneponusle HaHoMarepuanbl. Knaccudukaius yriepoaHblX MaTepuasoB MO TUIY TUO-
PHIM3ALMN XUMUYECKUX CBs3eil. YIIepoaHble MaTepHaisl ¢ Sp -rHOpHau3ameil (aIMassl, mo-
POLIKOBBIE MaTepHallbl HA OCHOBE ajlMasa, yJIbTPaJUCIEPCHBbIE alMasbl, aJMa30uibl). YTie-
POJIHBIC MATEPHAIIBI C YIIOPSJOYCHHBIM PACIIPEICICHACM SP - U SP-THOPHAN30BAHHBIX XUMHUUE-
CKUX cBsizell (rpadut, nuporpadur, rpaden). AMopdHbIe yriepoaHble HaHOMaTepuabl. Dyii-
JepeHsl, Qyneput, K30- U 3HI0 IPOU3BOIHbIE PyIIEpEHa.

VYrneponusie Hanotpyoku (YHT). Knaccuduxanusi, ctpoeHue, METoAbl MOJYy4YECHUS U
¢byukunonanuzauunY HT, obnactu ux npuMeHeHus.

HanocTpykTyprpoBaHHbIE TMOBEPXHOCTH W IUIEHKHU. [lodyyeHne MOHO- U TOJUMOJIEKY-
JSpHBIX cl0eB MeTonoM Jlenrmiopa-binomxkert, HaHocTpykTypupoBaHHbIe MOBEpXHOCTH. Ma-
IrMYECKHUe KJIACTePhl U APYrrue aTOMHbIE KOHCTPYKIHMH. ATOMHAsi cCaMOCOOpKa U caMOOpraHu3a-
1Sl YHOPSAJOUYEHHBIX HAHOCTPYKTYp Ha MOBEPXHOCTH KpeMHUsS. DPPexT crabunuzanuu 3HA0-
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SApAIbHBIX KPEMHHUEBBIX TPYOOK.

Kommnosuninonnsie matepuansl. Knaccudukamuss KOMIO3UIMOHHBIX MaTepuasioB. OCHOB-
HBI€ TUIIBI CTPYKTYP KOMIIO3UIIMOHHBIX MAaTEPHaAIOB. XapaKTEPUCTUKA HaroJHUTEIeH. Pusn-
YECKHUE U XUMHUYECKHE CBOMCTBA HEOPTraHMYECKUX M OPraHMYECKUX KOMIIO3UIIMOHHBIX Mare-
puanoB. Hanokepamuxka.

HaHoCTpyKTyphl B KUAKOCTAX. MHULIEIIBI, MUKPOIMYJIbCUM, HaHoaucnepcuu. HaHoct-
pykrypupoBaHHbie renu. Knactepsl B pactBopax. KosmouHble yacTuilbl MeTaIUIOB. MarHur-
HbIE XUAKOCTU. HaHOCTpYyKTypupoBaHHbIE CTeK/Ia. PU3NUECKHE U XUMUYECKHUE CBOMCTBA TOH-
KHMX TIJICHOK M TTIOBEPXHOCTHBIX CJI0EB, MUIEJUISIPHBIX CUCTEM U MUKPOAIMYJIbCUM, )KUIKUX KPU-
CTaJUIOB, a3P030JIEH, 30JIEH, IeJIeH.

Pazpea 11.
Jucyunauna "TUIIOBBIE MAIIIMHBI U ATITIAPATHI"

OO6mue cBeieHHsI O MPOECKTUPOBAHUM TEXHUYECKUX OOBEKTOB. AHAIU3 MOHATUN «IIPOEK-
TUPOBAHUE» U KKOHCTPYUPOBaHHE». TeXHUUYECKOe pelIeHre — CTPYKTypHasl 4acTh pa3padOoTKH.
[lopsanok pa3pabOTKK HOBOTO U3JENUsl U MoJiepHu3auu 6azoBoro. TpeboBaHus K pazpadbaThi-
BaeMoMy u3zienuio. [Iporno3upoBanue TexHuueckux paspadortok. [InmanupoBanue pazpadboTok
u cereBol rpaduk. TexHuueckoe 3aaanue u ero ananus. Mupopmannonusiit nouck. IlateHTHO-
JTUIEH3UOHHBIN nouck. Co3jaHue aHATUTHYECKUX U (PU3NYECKUX MojeNield (MAaKeToB) IS pe-
LICHMS 3a7]a4U IIPOCKTUPOBAHMS.

[IpoexTHBIE cTaAUM pa3pabOTKH TEXHOJOIMYECKOro obopymoBaHus. TexHUYEcKoe Mpea-
JI0’)KeHUe. DCKU3HBINA NMpoeKT. BapuaHTsl pa3padoTOK U BHIOOpP ONTHMAIBLHOTO BapuaHTa. B3au-
MOCBSI3b MEXAY H3JENHeM U omneparopoM. Texnudeckuil npoekt. Pazpaborka paboueil gOKy-
MeHTauuu. [loarotToBka JOKYMEHTALMK MO UCHBITaTeNIbHBIM cTeHaaM. CoriiacoBanHas paborta
KOHCTPYKTOPOB, TEXHOJIOTOB U JIPYTUX CIEIMAINCTOB B pa3pabOTKe HOBOI'O WU3/ENUS UIU MO-
AepHHU3auu 6a30Boro. PacueTsl mpu NpoeKTUPOBAHUMU.

O6o03Hauenue uznenuil U JoKyMeHToB. KnaccudukaTop uzaenuid 1 KOHCTPYKTOPCKUX J0-
kymeHToB (Knaccudukarop ECKJI). Koabl knaccuukanmoHHBIX XapakTEPUCTHK H3IACIHMA.
Crpykrypa xoaa B kinaccudukatope ECKJI. Buasl nokymento. Koasl qokymentoB. HoMeHk-
JaTypa JOKYMEHTOB, pa3padaTbiBaeMbIX HAa U3JIENHs, B 3aBUCUMOCTHU OT CTaui pa3pabOTKH.

OneHka KOppO3MOHHOM M XMMHUYECKOU CTOMKOCTU. TpeOoBaHus, MpeabsIBIsieMble K KOH-
CTPYKLIMOHHBIM Matepuainam. [lokazaTenu Koppo3uu. YciaoBus pabOTbl MaTepuajoB B MPO-
MBIIUIEHHOCTH. YYET SBJICHUN KOPPO3HH U 3PO3HH IIPU PACUYETE HA MPOUYHOCTh. AJITOPUTM BBI-
00pa KOHCTPYKIIMOHHBIX MaT€pUaJIOB.

KoHCTpyKIIMOHHBIE MaTepuaidbl Ha OCHOBE jKejie3a. UyryHbl: cepble, KOBKHE, BBICOKO-
MPOYHbIE, KOPPO3UOHHOCTOMKHE U kapocToiikue. Kinaccudukanus craneid. Cranu: yriepoau-
CTbI€, KAYECTBEHHbIE KOHCTPYKIIMOHHBIE, HU3KOJIETMPOBAHHBIE, JIESTUPOBAHHBIE KOHCTPYKLMOH-
HBIE, BBICOKOJIETUPOBAHHBIE KOPPO3UOHHOCTOMKHE U *KapocToiikue. CrienalibHbIE KIIAcChl CTa-
JIeH.

[{BeTHBIE MeTAJIBI U CIUIaBbl. Meab u MeaHble ciuiaBbl. Hukens. CBunen. L{unk. Onoso.
Amromunuii u ero cruiaBbl. Tutan. MonuOnaen. Tanran. biaropoaubsie Metanibsl. bumeransl.

Hemeraminueckre Marepuasibl HEOPraHUYECKOro MpoucxoxiaeHus. ['panut, mopdupsi,
JaBOBBIE TY(bI, acOecT, KUCIOTOYOPHbBIE LIEMEHTHI U OETOHBI, KEpAaMUKa, CTEKJIO, SMAIU — XH-
MHYECKAs] CTOUKOCTh U IPUMEHEHUE B TEXHHUKE.

Hemerannnueckrue marepuanbl OpraHM4eCKOro MPOUCXOKIACHUA. XUMUYECKU CTOUKUE Op-
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rauuueckue Marepuaibl. IIupoko mpuMeHsieMble IMIAaCTMAcChl: (DAOIUT, TEKCTOIUT, BUHHU-
IJ1acT, MOJMIPONUICH, CTEKIOIJIACTUKU, (PTOPOIIACTHI, MONUAITUIICH, TOJUIIPONUIICH, MOJIH-
CTHPOJI, MOJIMU300yTUIIEH, MONIUMETHIMeTakpunaaT. CModbl, JJaku U kieu. Pe3nHa u 300HMUT.
Hpesecuna. Kokc u yronp. ['padur. Xumuueckast CTOUKOCTb U IPUMEHEHUE B TEXHUKE.

MeTtonbl 3amuThl 000PYJOBaHUSI OT BO3JIEMCTBHS arpecCUBHBIX cped. MeTaminyeckue u
HEMEeTaJUIMYeCKHUEe 3alluTHBhIe MOKpbITHSA. OO0paboTka nepepadbarbiBaeMol cpeiibl HUHTMOUTOpa-
MH KOPPO3UHU. DJIEKTPOXUMHUUYECKUE METOABI 3AIMUTHI: MPOTEKTOPHAS, KATOAHAA U aHOAHAs 3a-
1IUTA.

KoncrpyupoBanue anmnapatoB. OCHOBHBIE CBEJIeHUSI O MalIMHax U anmnaparax. Knaccudu-
Kauus anmnaparoB. IIpaBuiia ycTpoiicTBa M 06€30MacHOM 3KCIUIyaTallud COCYJ0B, pabOTaIOLINX
noja japieHueM. EMKOCTHBIE ammapaThl — TpeOOBaHUS K KOHCTPYHMPOBAHUIO, U3TOTOBJICHUIO,
UCIIBITAHUSIM UM DKCIUTyaTauuu. TpyOomnmpoBoHas apMaTypa. Anmnapatbl BEICOKOTO JIaBICHUS —
Kjaccuukanus, KOHCTPYKIMU, KOHCTPYKTHUBHBIE 3JIEMEHTHI, pacyer.

TemooOMennoe obopynoBanue. TermnooOMeHHbIE amnmapaThl — HOHATH, rpynmbl. Cxema
JIBUKEHUSI TIOTOKOB B TeIJIooOMeHHUKaX. TpeboBaHUs K TeIIOHOCUTENsIM. TersioBoil pacuer
PEKYNEPATUBHOTO TEIUIOOOMEHHUKA. ['MapaBinnueckuil pacuer TermaooOMeHHUKOB. Pacuer pe-
reHepaTUBHBIX TEIJIOOOMEHHUKOB. PacueTr cMecUTenbHBIX TEII00OMEHHUKOB. PacyeT Teruio-
BOH m3ousiuu. Pacuetr opeOpeHHBIX TOBEPXHOCTE.

Brimapnsie annapatsl. Kitaccudukanus, npuHuun AecTBUsl, KOHCTPYKIIUH, pacyer.

VYerpoiictBa 115 coxkuranus. ['openue razoo0pasHbIX, KUIKUX U TBEPAbIX TOruB. Omnpe-
JIeJICHHE TEIUIOBOM MOIIHOCTU Tpu ropeHuu. CxxuraTelibHblE YCTPOMCTBAa — KilaccuuKanus
rOpeJIoK U MPUHIUI UX paboThl, GOPCYHKH. AMNMapaThl MyJIbCUPYIOIIETO TOPEHUS] — MPUHIUIL
JEUCTBUS, UCTIOJIb30BAHUE 1JI1 UHTEHCU(DHUKAIMN XUMUKO-TEXHOJIOTHYECKUX MPOLECCOB.

[leun. TepMOTEXHOJOTUYECKHE MPOLECCHl. XUMUYECKUE U (U3UKO-XUMHUUYECKHUE MpeBpa-
menus. Kiaccudukanus, HazHaueHre, KOHCTPYKTUBHBIE JIeMEHThl. BcriomoraTenbHOe U TATO-
OYThEBOE 000PYJOBaHMUE.

AnmnapaTbl KOJOHHOIO TUMA. AnmapaTsl KOJOHHOTO THUIA M UX KOHCTPYKTHUBHbIE OCOOEH-
HOCTH. PacueT OCHOBHBIX 3JIEeMEHTOB ammapatoB. PacueT Ha BeTpoBble Harpy3ku. [logbop Tu-
MOBBIX BHYTPEHHHUX YCTPOUCTB. OCOOEHHOCTH pacueTa TapesbuaThiX U HACAJOUYHBIX KOJOHH.

Hentpudyru. XapakrepucTrka npoueccoB LeHTpudyrupoBanusa. Knaccudukanus ieH-
TpUdyr. YCTPOICTBO U NMPUHLHUI AeUCTBUS LHEeHTpU(Dyr. OcHOBHBIE y3ibl. TeXHONIOTMYECKUH U
IIPOYHOCTHOM pacuer.

XUMUYECKHE PEaKTOpPbl. XUMHUUECKUE pEaKIUUd U KUHETHKAa XUMHUUYECKUX IIPOLIECCOB.
Knaccudukanus xuMuueckux peakTopoB. PeakTopsl ajis 00pabOTKH KUAKUX CPEA. TEXHOJO-
THYECKHM pacyeT peakTOPOB-KOTIOB. PeakTophl M ra3oKMIKOCTHBIX cucTeM. Kartamutuue-
CKHE PEAKTOPBI.

KoHcTpynpoBaHre n pacyeT anmapaToB C ICEBIOOKHMKEHHBIM ci10eM. OCHOBHBIE Y3IIbL.
[TapaMeTpbl OXKUKEHHOTO CJIOSI 3€pPHUCTOro Marepuana. KoHCTpynpoBaHHME ra3oBbIX Kamep U
ra3opacupeaeauTeIbHbIX PEIIETOK. TEeXHOJOrMYECKU pacyeT allapaTroB C IICEBIOOKUKEH-
HBIM cioeM. TermmooO0MeH Mexay ra3oM M 4acTHIIaMU ChIITy4ero MaTepHalia B ICEBI00KIKEH-
HOM CJIO€.

ObopynoBaHue MexaHn4yeckux IpoueccoB. O0opyroBaHUE ISl NIEPEMEILEHUST MaTepua-
noB. [lutaTenu, no3aTophl, TpaHCOPTEPHI, daeBaTopbl. [ITHeBMoTpancnopT. JpoOunku miexo-
BbI€, KOHYCHBIE, BAJIKOBBIC, MOJIOTKOBBIC. Y CTPOMCTBO U METOJBI pacueTa. MeapHUIBI mapo-
BbIE€, POJIMKOBbIE, BUOPALIMOHHBIE, CTPYHHBIE. Y CTPOMCTBO U MeTO bl pacuera. Kiaccudukanus
MaTepuayioB. YCTPONUCTBO M MPHUHIMI JIEUCTBHS TpoXOTOB (OapabaHHOTO, BHOPALIMOHHOTO).
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CMecHTenu ChIMydyux MaTepuaioB. KoHCTpyKIMu 1 pacyer.

OO6mwme cBegeHust 00 000PYIOBAaHUY TS Pa3ACIICHUS a3POIUCIIEPCHBIX CUCTEM. A3P0O30JIH
— BUBI, cBoMcTBa. Kimaccudukaius MeTo 0B U 000pYI0BaHUS ISl pa3IelICHUs adpPOaUCIIepC-
HBIX CHCTeM. D(PPEKTHUBHOCTH yJaBIWBaHUSA. BONMPOCH MPOMBIIIJICHHON W 3KOJOTHYCCKOU
0e30MacHOCTH.

Cyxoe MexaHu4eckoe 000pya0BaHUE JUIS Cemapari a’dpoAUCIICPCHBIX cUcTeM. OTCTOM-
HBIC Ta30X0/1bl. | OpHU30HTANBHBIC MTBUICOCATUTEIBHBIC KaMePhbl 0€3MOJIOYHOTO U TIOJIOYHOTO TH-
na. BeprukanbpHBIC TBLICOCAAUTENIBHBIE KaMepbl W Cemapatopbl. Pacdyer W MpOeKTHpOBaHUE
MBUTICOCAAUTEIIbHBIX KaMep. VHepImoHHbIC ThIICYI0BUTENH. JKaIFO3UWHbBIE MHUICYIOBUTEIIH.
[{ukmoHb!l (OMHOYHBIC, TPYIIIIOBEIE, OaTapeiHbIe, MPSIMOTOUHbIE). PacueT nmukioHoB. Buxpe-
BBIC TIBLJICYJIOBUTEIIH.

Ouwnctka razoB B ¢mibtpax. Kiaccudukamus QuibTpyrommx neperopogok. OuiabTpo-
BaJIbHbIC MaTepuaibl. PykaBHbIC PHIIBTPBI — KOHCTPYKITUH, pacyeT. BolOKHUCTBIE (DUIBTPHIL.

Moxkpsie mbuteyaoBuTend. [Ipunnun nerictus. [IpenMyrecTBa U HegocTaTKu. 1'a3ompo-
MBIBaTEJIM — TIOJIbIE, HACAJOYHBIC, TapelIbUaThie, YAapHO-HHEPIIMOHHOTO JEHWCTBHS, IEHTPO-
OCKHOTO JECHCTBUS, CKOPOCTHEIE.

Pazgean I11.

Ilnan scce:

1. Berymnenue — ogun ab3ail.

Ilenb BCTyIUIEHUSI B 3CCE€ — MPUBJICYh BHUMAHKUE YUTAIONINX, KOHKPETU3UPOBATh MPOOIIe-
My.

2. OcHoOBHas 4acTh — JIBa-Tpu ad3ara.

[lenb ocHOBHOI yacTu — (opMyIUpOBaHUE MHEHHUS aOUTYpUEHTa MO Mmpoodseme, Mpeb-
SIBJICHUE U apTyYMEHTAIIUsl aBTOPCKOM MO3UIIUH.

3. 3axiroueHue — oAuH ad3ail.

[enpb 3akmtoueHus] — MPECTaBUTh, KaKue JEUCTBUS aOUTYpPUEHT TOTOB MPEANPHUHATH 110
PEIIECHUIO POOIEMBI.

IIpumepnuie 6onpocul scce:
CoBpeMeHHbIe TeHJICHLIMU B Pa3BUTHN HAaHOTEeXHOJIOTHI B Poccun u 3a pydeskom.
Ponb HaydHBIX UCCIIEIOBaHUN B pa3BUTUU HAHOTEXHOJIOTMH B Poccuu u 3a pyOexoM.
DKOJIOTMYECKHE ACTIEKTHI HAHOTEXHOJIOTHH.
HaHoTexHonornn B MalmmHOCTPOECHHH.
HanopasmepHoe poboTocTpoeHue.
Mowu ocHOBHbIE KapbepHbI€ Lienu. Kak o0ydyeHne B MarucTpatrype moMoXeT MHE JOCTHYb
UX.
Maructparypa u pa3Buthe Moei mpodeccuoHanbHON Kaphephl.
8. Marucrtparypa B Poccun.

A e

=

Pexomenayemas aureparypa

OcHosnas
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