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Paznea 1.
Jucyunauna "MATEPUAJIOBEJEHUE HAHOMATEPUAJIOB U HAHOCUCTEM"

Krnaccudukanum nucrnepcHbIX CUCTEM IO PA3IMYHBIM MPU3HAKaM (arperaTHoe COCTOSIHUE
aucnepcHoi (a3l U AUCIEPCUOHHOM Cpelibl; pa3Mep YacTHUI] AUCTIEPCHOM (pa3bl; B3aMMOIEHUCT-
BUE MEXAY AUCIEPCUOHHOMN cpeloil u aucrnepcHoi (azoif). [lonsitue o nHanomatepuanax. O0-
1IMe MpeAcTaBieHuss 0 HaHod(h(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 CTAaOMJIbHBIX HAaHOYACTULAX. 3aBUCUMOCTH IMOJHOTO 4YHCIIa
aTOMOB U JI0JIM TOBEPXHOCTHBIX aTOMOB OT Pa3MEepOB HAHOUYACTHII.

KBanToBsie 3¢ dexthl. CylnIHOCTh U yCIOBUS UX MPOsIBICHUS. BiusHue KBaHTOBBIX 3(-
(eKTOB Ha XUMHUYECKHE, PJIEKTPUUECKUE, ONITUYECKHE U TEIUIOBbIE CBOICTBA MaTepuaioB. [lo-
HSITUE O KBAHTOBOM siMe, KBAHTOBOM MTPOBOJIOKE U KBAHTOBOM TOUKE.

BnusiHue pa3MepoB yacTUIl Ha TeMIlepaTypy IUIABJICHUS, MEXaHUYECKUE, XUMUUYECKHE,
ONTUYECKHE, dTIEKTPUUECKNE U MAarHUTHBIE CBOMCTBA MAaTEpPUAJIOB.

Merannuyeckue KiaacTepbl U KJacTepHble coequHeHusi. MoHosiepHble U OUsAEpHbIE CO-
eAMHeHUs] MeTauioB. KinacTepHble cOeIMHEHNs METAJUIOB: MaJlble, CPeIHKUE, OOJbIINE, TUTAHT-
ckue. Mepsl npenorBpanieHusi arperauuu. Ponb nuranaoB. besnuranaHble MeTayIMYecKHUe
KJacTepsl. MeTaiicoaepskalie HaHOpa3MEepHbIE YaCTUILBL.

VYrneponusle HaHoMarepuanbl. Knaccudukaius yriepoaHblX MaTepuasoB MO THILY THO-
PHIM3AINN XUMUYECKUX CBs3eil. YIepoaHble MaTepHaisl ¢ sp -rHOpHau3ameil (aaMassl, mo-
POLIKOBBIE MaTepHallbl HA OCHOBE ajlMasa, yJIbTPaJUCIEPCHBbIE alMasbl, aJMa30uibl). YTie-
POJIHBIC MATEPHAIIBI C YIIOPSJOYCHHBIM PACIIPEICICHACM SP - U SP-THOPHIN30BAHHBIX XUMHUUE-
CKUX cBsizell (rpadut, nuporpadur, rpaden). AMopdHbIe yriepoHble HaHOMaTepuabl. Dyii-
JepeHsl, Qyneput, K30- U 3HI0 IPOU3BOIHbIE PyIIEpEHa.
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VYrneponusie Hanotpyoku (YHT). Knaccuduxanus, ctpoeHue, MeToAbl MOJYy4YECHUS U
¢byukunonanuzauunY HT, obnactu ux npuMeHeHus.

HanocTpykTypupOBaHHbBIE NOBEPXHOCTH M IUICHKU. lloilydeHHME MOHO- M IOJHUMOJIEKY-
JSIPHBIX CJIOeB MeToAoM Jlenrmropa-binomxerr, HaHOCTpyKTypupOBaHHBIE IMOBEPXHOCTU. Ma-
IrMYECKHUe KJIACTePhl U APYrrue aTOMHbIE KOHCTPYKIHMH. ATOMHAsi cCaMOCOOpKa U caMOOpraHu3a-
1Sl yHOPSAJOUYEHHBIX HAHOCTPYKTYP Ha MOBEPXHOCTH KpeMHUsS. DPPexT crabunuzanuu 3HA0-
SAPATBHBIX KPEMHHUEBBIX TPYOOK.

Komnozunnonnsie matepuansl. Knaccudukanys koMno3umoHHbIX MatepuanoB. OCHOB-
HBIE TUIIBI CTPYKTYP KOMIIO3ULIMOHHBIX MAaTepUaaoB. XapaKTEPUCTUKA HaIoJHUTenen. Pusu-
YECKUE U XMUMHUYECKHE CBOMCTBA HEOPraHUYECKUX U OPraHMYECKUX KOMIIO3UIIMOHHBIX Mare-
puanios. Hanokepamuxka.

HanocTpyKkTypsl B XKHAKOCTAX. MuLEIIBI, MUKPOIMYJIbCUM, HaHOoaucnepcuu. HaHoct-
pyKTypupoBaHHble renu. Kiactepsl B pactBopax. Kosonansle yacTubl METAII0OB. Maruur-
HbIE XUAKOCTU. HaHocTpykTypupoBaHHble cTekia. OU3NUECKUE U XUMUYECKHE CBOMCTBA TOH-
KHX TUICHOK M TOBEPXHOCTHBIX CJIOEB, MULIEIUIAPHBIX CUCTEM U MUKPOAMYIJIbCUH, JKUJIKUX KPH-
CTaJUIOB, a3P030JIEH, 30JIEH, IeJIeH.

Pazpea 11.
Jucyunauna "TUIIOBBIE MAIIIMHBI U ATITIAPATHI"

OO6mue cBeeHHsI O MPOECKTUPOBAHUM TEXHUYECKUX OOBEKTOB. AHAIU3 MOHATUN «IIPOEK-
TUPOBaHUE» U KKOHCTPYUPOBaHHE». TeXHUUYECKOe pelIeHre — CTPYKTypHas 4acTh pa3padoTKH.
[lopsnok pa3pabOTKK HOBOTO M3JENUsl U MoJiepHu3aluu 6azoBoro. TpeboBaHus K pazpabaThi-
BaeMoMy uzzienuto. [Iporno3upoBanue TexHuueckux paspadortok. [Inmanuposanue pazpadboTox
u cereBol rpaduk. TexHuueckoe 3aaanue u ero ananus. Mupopmannonusiit nouck. IlateHTHO-
JTUIEH3UOHHBIN nouck. Co3jaHue aHATUTHYECKUX U (PU3NYECKUX Mojelield (MaKeToB) IS pe-
LIEHUA 33241 TPOCKTUPOBAHUS.

[IpoexkTHBIE cTaAUU Pa3pabOTKH TEXHOJOIMYECKOro o0opynoBaHus. TexHUYECKoe Mpea-
JI0’)KeHUe. DCKU3HBINA NMpoeKT. BapuaHTsl pa3padoTOK U BHIOOpP ONTHMAIBLHOTO BapuaHTa. B3au-
MOCBSI3b MEXAY H3JeNHeM U oneparopoM. Texnudeckuil npoekt. Pazpaborka paboueil gOKy-
MeHTauuu. [loaroroBka JOKyMEHTALMM MO UCIBITaTeNbHBIM cTeHaaMm. CoriacoBaHHas pabora
KOHCTPYKTOPOB, TEXHOJIOTOB M JIPYTUX CHEIUAINCTOB B pa3pabOTKe HOBOI'O WU3/ENUs UIU MO-
AepHHU3auu 6a30Boro. PacueTs! mpu NpoeKTUPOBAHUU.

O6o03Hauenue uznenuil u JokymMeHtoB. KnaccudukaTop uzaenuid 1 KOHCTPYKTOPCKUX J0-
kymeHToB (Knaccudukarop ECKJI). Koabl knaccupukanmoHHBIX XapakTEPUCTHK H3IACIHMA.
Crpykrypa xoaa B kinaccudukatope ECKJI. Buasl nokymento. Koasl qokymentoB. HoMeHk-
JaTypa JOKYMEHTOB, pa3padaTblBaeMbIX HAa U3JENHs, B 3aBUCUMOCTHU OT CTaui pa3pabOTKH.

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

KoHcTpyKIIMOHHBIE MaTepuaiabl Ha OCHOBE jKejie3a. UyryHbl: cepble, KOBKHE, BBICOKO-
MPOYHBIE, KOPPO3UOHHOCTOMKHE U kapocToiikue. Knaccudukanus craneid. Cranu: yriepoau-
CThIE€, KAUECTBEHHBIE KOHCTPYKIMOHHBIE, HU3KOJIETUPOBAHHBIE, JIETUPOBAHHBIE KOHCTPYKIIMOH-
HBIE, BBICOKOJIETUPOBAHHBIE KOPPO3MOHHOCTOMKHE U *KapocTolikue. CriennalibHbIE KIACChl CTa-
JIeH.
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[{BeTHBIE MeTAJIBI U CIUIaBbl. Meap 1 MeaHble ciuiaBbl. Hukens. CBunen. L{unk. Onogo.
Amromunuii u ero cruiaBbl. Tutan. MonuOaen. Tanrtan. biaropognsie Metanibsl. bumeransl.

Hemeraminueckre Marepuasibl HEOPraHUYECKOro MpoucxoxiaeHus. ['panut, mopdupsi,
JaBoBbIE TY(bI, acOecT, KUCIOTOYIOPHbBIE LIEMEHTHI U OETOHBI, KEpAMUKa, CTEKJIO, SMAIU — XH-
MMYECKAsI CTOUKOCTh U IPUMEHEHUE B TEXHHUKE.

Hemerannnueckrue marepuanbl OpraHM4eCKOro MPOUCXOKIACHUA. XUMUYECKU CTOUKUE Op-
rauuueckue Marepuaibl. [IIupoko mpuMeHseMble IMIAaCTMACChl: (DAOIUT, TEKCTOIHUT, BUHHU-
IJ1acT, MOJMIPONUICH, CTEKIOIIACTUKU, (PTOPOIIACTHI, MONUATUIICH, TOJUIIPONUIICH, MOJIH-
CTUPOJI, MONUU300YyTUIIeH, MOAUMeTUIMeTakpunar. CMolbl, Jaku U Kieu. Pe3nHa u 300HMT.
Hpesecuna. Kokc u yronp. ['padur. Xumuueckast CTOUKOCTb U IPUMEHEHUE B TEXHUKE.

MeTtonbl 3amuThl 000PYJOBaHUSI OT BO3JIEMCTBHS arpecCUBHBIX cpe. MeTaminyeckue u
HEMETaJUIMYECKHUEe 3alluTHbhIe MOKpbITHS. OO0paboTka nepepadbarbiBaeMol cpeiibl UHTMOUTOpa-
MH KOPPO3UHU. DJIEKTPOXUMHUUYECKUE METOABI 3AIMUTHI: IPOTEKTOPHAS, KATOAHAA U aHOAHAs 3a-
LIUTA.

KoncrpyupoBanue anmnapatoB. OCHOBHBIE CBEJIeHUSI O MallMHax u anmnaparax. Knaccudu-
Kauus anmnapartoB. [IpaBuna ycTpoicTBa M 6€30MacHOM 3KCIUTyaTallid COCYIOB, padOoTarIMUX
noja jaeieHueM. EMKOCTHBIE ammapaThl — TpeOOBaHUS K KOHCTPYHMPOBAHUIO, U3TOTOBJIEHUIO,
UCIIBITAHUSIM M JKCIUTyaTauuu. TpyOompoBogHas apMmaTypa. Anmnapatbl BEICOKOTO J1aBICHUS —
Kjaccuukanus, KOHCTPYKIUU, KOHCTPYKTHUBHBIE 3JIEMEHTHI, pacyer.

TemooOMennoe obopynoBanue. TermnooOMeHHbIE amnmapaThl — HOHATH, rpynmnbl. Cxema
JIBUKEHUS TIOTOKOB B TerjiooOMeHHUKaX. TpeboBaHUs K TersIOHOCUTENsIM. TeroBoil pacuer
PEKYNEPATUBHOTO TEIIOOOMEHHUKA. ['MapaBnuueckuil pacuer TermiooOMeHHUKOB. Pacuer pe-
reHepaTUBHBIX TEIJIO0OOMEHHUKOB. PacueTr cMecuTenbHBIX TEII00OMEHHUKOB. PacyeT Tteruio-
BOH m3ossiiuu. Pacuet opeOpeHHBIX TOBEPXHOCTEH.

Brimapnsie annapatsl. Kitaccudukanus, npuHIun AeMcTBUs, KOHCTPYKIIUH, pacyer.

VYcerpoiictBa 115 coxkuranus. ['openue razoo0pasHbIX, KUIKUX U TBEPAbIX TOruB. Omnpe-
JIeJICHHE TETUIOBOM MOIIHOCTU Tpu ropeHuu. CxxuraTelibHblE YCTPONCTBAa — KilaccuuKanus
rOpeJIoK U MPUHIUI UX paboThl, GOPCYHKH. AMNMapaThl MyJIbCUPYIOIIETO TOPEHUS] — MPUHIHUIIL
JEUCTBUS, UCTIOJIb30BAHUE JJI1 UHTEHCU(DHUKAMN XUMUKO-TEXHOJIOTHYECKUX MPOLECCOB.

[leun. TepMOTEXHOJOTUYECKHE MPOLECCHl. XUMUYECKUE U (U3UKO-XUMHUUYECKHUE MpeBpa-
menus. Kiaccudukanus, HazHaueHre, KOHCTPYKTUBHBIE JIeMEHThl. BcriomoraTenbHOe U TATO-
IyTheBOE 000pY/I0BaHHUE.

AnmnapaTbl KOJOHHOTO TUMA. AnmapaTsl KOJOHHOTO TUIIA M UX KOHCTPYKTHUBHbIE OCOOEH-
HOCTH. PacueT OCHOBHBIX 3JIEMEHTOB anmapatoB. Pacuer Ha BeTpoBble Harpy3ku. [loabop Tu-
MOBBIX BHYTPEHHHUX YCTPOUCTB. OCOOEHHOCTH pacueTa TapesbuaThiX U HACAJOUYHBIX KOJOHH.

Hentpudyru. XapakrepucThka npoueccoB LeHTpudyrupoBanusa. Knaccudukanus eH-
TpUdyr. YCTPONCTBO M NMPUHLHUI AeUCTBUS LEeHTpU(Dyr. OcHOBHBIE y3i1bl. TeXHONIOTMYECKUHN U
IIPOYHOCTHOM pacuer.

XUMUYECKHE PEAaKTOpPbl. XUMHUUYECKUE PEaKIUd U KUHETHKAa XUMHUUYECKUX IIPOLIECCOB.
Knaccudukanus xumMuueckux peaktopoB. PeakTopsl Ayt oOpabOTKH 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€PHUCTOrO Marepuana. KoHCTpyHpoBaHHME ra3oBBIX Kamep U
ra3opacupeeauTeIbHbIX PEIIETOK. TEeXHOJOrMYECKU pacyeT allapaToB C IICEBIOOKUKEH-
HBIM cioeM. TermmooOMeH Mexay ra3oM M 4acTHIIaMU ChIITy4ero MaTepHalia B MCEBI00KIKEH-
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HOM CJIO€.

OO0opynoBaHre MexaHMYECKUX mporieccoB. OOOpyaoBaHUE I MEPEMEIICHUS MaTepHa-
noB. IlutaTenu, q03aTOphl, TPAHCIIOPTEPHI, deBaTOphl. [THeBMOTpancnopT. JpoOuiku 1ieko-
BbIC, KOHYCHBIC, BAJIKOBBIC, MOJIOTKOBBIC. Y CTPOMCTBO M METOABI pacdeTa. MeIbHHIIBI II1apo-
BBIC, POJIMKOBBIC, BUOPAIIMOHHKIC, CTPYHHBIC. Y CTPOMCTBO M METOIBI pacuera. Kitaccudukanms
MaTepHayioB. YCTPONUCTBO M TMPHUHIUI JCUCTBHS TPoXoTOB (OapabaHHOTO, BHOPAIIMOHHOTO).
CMecHTenu ChIMy4ynux MaTepuaioB. KoHCTpyKIMu U pacyer.

OO6mwme cBepeHust 00 000PYIOBAHUY TSI pPa3ACIICHUS a3POIUCIIEPCHBIX CHCTEM. A3P0O30JIH
— BUBI, cBoMcTBa. Kimaccudukarus MeTo 0B U 000pYI0BaHUS ISl pa3IelICHUs adpPOaUcIepC-
HBIX CHCTeM. D(PQPEKTHUBHOCTH yJaBIWBaHUSA. BONPOCH MPOMBIIIJICHHON W 3KOJOTHYCCKOU
0e30MacHOCTH.

Cyxoe MexaHu4eckoe 000pya0oBaHUE JUIS Cemapari a’3poAUCICPCHBIX cUcTeM. OTCTOM-
HBIC Ta30X0/1bl. | OpHU30HTANBHBIC MMBUICOCATUTEIbHBIC KaMepPhl 0€3MOJIOYHOTO U TIOJIOYHOTO TH-
na. BeprukanbHBIC TBLICOCAAUTEIIBHBIE KaMephl W CemapaTtopbl. Pacdyer W MpOeKTHpOBaHUE
MBUICOCAAUTEIIBHBIX KaMep. MHepImoHHbIC ThIICYI0BUTENH. JKaIO3UHHbBIE MHUICYIOBUTEIIH.
[{ukmoHbI (OMHOYHBIE, TPYIIIIOBEIE, OaTapeiHbIe, MPSIMOTOUHbIE). PacueT nmukioHoB. Buxpe-
BBIC TIBLJICYJIOBUTEIIH.

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

Moxkpsie mbuteyaoBuTenn. [Ipunnun nerictBus. [IpenMyrecTBa U HegocTaTku. 1 'a3ompo-
MBIBaTEJIM — TIOJIBIE, HACAJOYHBIC, TapelIbUaThie, YAapHO-HHEPIIMOHHOTO JEHWCTBHS, IEHTPO-
OCKHOTO JECHCTBUS, CKOPOCTHBIE.

Paznea I11.

Ilnan scce:

1. Bcerymnenue — ogun ab3ail.

Ilenpb BCTyIUIEHUSI B 3CCE€ — MPUBJICYh BHUMAHHUE YUTAIONINX, KOHKPETU3UPOBATh MPOOIIe-
My.

2. OcHoOBHas 4acTh — JIBa-Tpu ad3ara.

[lenb ocHOBHOI yacTu — (popMyIupOBaHUE MHEHHUS aOUTYpUEHTa MO Mmpodseme, Mpeb-
SIBJICHUE U apTyMEHTAIIUsl aBTOPCKOM MO3HUIIUH.

3. 3axiroueHue — oAuH ad3ail.

Ienpb 3akmtoueHus] — MPECTaBUTh, KaKue JEUCTBUS aOUTYpPUEHT TOTOB MPEANPHUHATH 110
PEIIECHUIO MPOOIEMBI.

IIpumepnvie 6onpocul scce:
CoBpeMeHHbIe TeHICHLIMU B Pa3BUTHUH HAaHOTEeXHOJIOTHM B Poccun u 3a pydeskom.
Ponb HaydHBIX UCCIIEIOBaHUN B pa3BUTUU HAHOTEXHOJIOTMH B Poccuu 1 3a pyOexoM.
DKOJIOTMYECKHE ACTIEKTHI HAHOTEXHOJIOTHUH.
HaHoTexHonornM B MalmmHOCTPOCHHH.
HanopasmepHoe poboTocTpoeHue.
Mowu ocHOBHbIE KapbepHbI€ Lienu. Kak o0ydyeHne B MarucTpatrype moMoXeT MHE JOCTHYb
UX.
Maructparypa u pazButhe Moei mpodeccuoHanbHON Kaphephl.
8. Marucrtparypa B Poccun.
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Pexomenayemas aureparypa

OcHosnas

1.

2.

9.

['onosun, F0.W. Hanomup 6e3 ¢popmyn / FO.U. T'onosun, JI.H. Ilarpukees; nox pex. JI.H.
[TatpukeeBa. — M.: BUHOM. JlaGoparopus 3uanuii, 2012. — 543 c.

I'peunxun, JI.W. Hanowactuupl m nHanotexuonoruu / JI. WM. I'peunxun; MuHck. roc.
BBICIIL. aBuall. Kouiemxk. — Munck: I[IpaBo u sxkonomuka, 2008. — 74 c.

. Kapnymkun, C.B. Pacuetsl u BbIOOp MEXaHWYECKUX MEPEMEUIUBAIOIINX YCTPOUCTB Bep-

TUKAJIbHBIX €MKOCTHBIX armapaToB: ydyeOHoe mocobue st By3oB / C.B. Kapmymkus,
M.H. Kpacusuckuii, A. b. bopucenko; Tam6. roc. Texs. yu-T. — Tam6os: TI'TY, 2009. —
168 c.

. Mumenko, C.B. Yrneponusie HaHoMaTepuaisl. [Ipou3BoicTBoO, CBOMCTBA, MPUMEHEHUE /

C.B. Mumenko, A.I'. TkaueB. — M.: Mammunoctpoenue, 2008. — 320 c.: ui.

. ITaBnos, K.®. IIpumMepsl 1 3amaun 1Mo Kypcy IpOLECCOB U alllapaTOB XMMHUUYECKON TEX-

HoJsioruu: yueOHoe nocooue s By3oB / K.®. [laenos, IL.I. Pomankos, A.A. HockoB. —
13-e u3n., crep. nepeneyatka ¢ u3a. 1987 r. — M.: OOO THU/I "Anesanc", 2006. — 576 c.
[Tonukapos N.1. KonctpyrpoBanue u pacuer 3JIeMEHTOB XMMUYECKOTO 000pyAOBaHUS:
yuebnuk mis By30B / U.W. Tlonukapos, C.U. [lonukapoB. — M.: Anbdpa-M, 2010. —
382 c.

[lonukapoB, WM.MA. Mamuubel W anmapatbl XHMHYECKHX MPOU3BOACTB U Hed-
terazonepepaboTku: yueOHuMK i By30oB / W.W. [lonukapos, M.I'. Taitnynnun. — 2-e
u3J., nepepad. u gomn. — M.: Ansda-M, 2006. — 608 c.

[lonukapos, M.W. PacueTsl MamiyH ¥ anmapatoB XMMUYECKUX MPOU3BOJICTB U HedTera-
3omepepaboTKu (MpUMEpPHl U 3ajaun): yuyeOHoe mocodbue st By3oB / WM. Ilonukapos,
C.U. Ilonuxkapos, C.B. Paukosckuit. — M.: Anbsda-M, 2008. — 720 c.

ITyn, Y. HanorexHosioruu: y4e6. mocodbue mjs By3oB / Y. Ilyn, ®@. OysHc; nep. ¢ aHri.
nox pen. FO.W. T'onosuna. — 2-e u3., nom. — M.: Texnocdepa, 2005. — 336 c.

10.PakoB, O.I'. HanotpyOku u dymiepensl: yueoHoe nocooue / 3. I'. Pakos. — M.: YHusep-

cureTckas kaura, 2006. — 376 c.

ﬂOl’lOJZHT/lmeJZbHCl}Z

1.

2.

Acranenko, B.A. B3aumojelicTBre U3Ty4eHHUS ¢ aTOMaM{ M HaHOYACTHUIAMU: YdeOHOE
nocobue / B.A. Acranenko. — Jlonronpyansriii : UJ Uatemnext, 2010. — 496 c.
banabanos, B.1. Hanotexnonoruu. Hayka Oyaymero / B.. bana6anoB. — M.: Dkcmo,
2009. - 256 c.

. bapanos, A.A. Koppo3noHHas cTOHKOCTh MaTepuaioB. I[porao3upoBanue u 1MarHoCTH-

Ka MpoIIeCCOB KOppo3uu. MeToinueckne yka3zaHus K BBIIIOJTHEHHUIO Ja00paTOPHbIX padoT
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