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Paznea 1.
Jucyunauna "MATEPUAJIOBEJEHUE HAHOMATEPUAJIOB U HAHOCUCTEM"

Krnaccudukanum nucnepcHbIX CUCTEM IO PA3IMYHBIM MPU3HAKaM (arperaTHoe COCTOSIHUE
aucnepcHo (a3bl U AUCTIEPCUOHHOM Cpelibl; pa3Mep YacTHUI] AUCTIEPCHOM (pa3bl; B3aMMOIEHUCT-
BHE MEXAY AUCIEPCUOHHOMN cpenoil u aucrnepcHoi (azoif). [Tonsitue o Hanomatepuanax. O0-
1Me MpeacTaBieHuss 0 HaHOd(G(deKTax W HAaHOCOCTOSIHMU BelecTBa. [IpumMeHeHue HaHoMare-
pHUAJIOB: MEPCIEKTUBBI U PEATbHOCTb.

Pa3mepubie 3 PexThl 1 UX BIUSHUE HA CBOMCTBA HAHOMATEepUanoB. D(OPEKThI, CBI3aHHBIC
CO CTPYKTYpoi HaHOOOBEKTOB. Kpucramnuyeckue HaHOCTPYKTYphl. [IoHSATHE O CTPYKTYpPHBIX
«Maru4eckux» 4Yuciiax aToMOB B CTAaOMJIbHBIX HAaHOYACTULAX. 3aBUCUMOCTH IMOJHOTO 4YHCIIa
aTOMOB U JIOJIM TOBEPXHOCTHBIX aTOMOB OT Pa3MEpPOB HAHOUYACTHII.

KBanToBbie 3¢ dexthl. CylmIHOCTh U yCIOBUS UX MPOsIBICHUS. BiusHue KBaHTOBBIX 3(-
(eKTOB Ha XUMHUYECKHE, PJIEKTPUUECKUE, ONITUYECKHE U TEIUIOBbIE CBOICTBA MaTepuaioB. [lo-
HSITUE O KBAHTOBOM 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. KinacTepHble cCOeIMHEHUS METAIIOB: MaJlble, CPeIHKUE, OOJBbIINE, TUTaHT-
ckue. Mepsl npenorBpauieHusi arperauuu. Ponb nuranaoB. besnuranaHble MeTaquIMuecKHUe
KJacTepsl. MeTtaiicoaepskale HaHOpa3MEepHbIE YaCTULLBL.

VYrneponusle HaHoMarepuanbl. Knaccudukaius yriepoaHblX MaTepuasoB MO THILY THO-
PHIM3ALMN XUMUYECKUX CBs3eil. YIepoaHble MaTepHassl ¢ Sp -ruOpHau3ameil (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 yriepoaHble HaHOMaTepuabl. Dyii-
JepeHsl, Qyneput, K30- U 3HI0 IPOU3BOIHbIE PyIIEpEHa.

VYrneponusie Hanotpyoku (YHT). Knaccuduxkanus, ctpoeHue, METOAbl MOJIYYCHHUS U
¢byukunonanuzauunY HT, obnactu ux npuMeHeHus.

HanocTpykTyprpoBaHHbIE TOBEPXHOCTH W IUIEHKHU. [lodyyeHue MOHO- U TOJUMOJIEKY-
JSpHBIX cl0eB MeTonoM Jlenrmiopa-binomxkert, HaHocTpykTypupoBaHHbIe MOBEpXHOCTH. Ma-
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TUYECKUE KJIACTEePhl U APYrUe aTOMHBIC KOHCTPYKIIMHU. ATOMHasi caMocOOpKa U caMOOpraHu3a-
1US YIIOPSJOUYCHHBIX HAHOCTPYKTYP Ha MOBEPXHOCTH KpeMHHsS. DPheKT cTabuInu3aiuu dH10-
SApATBHBIX KPEMHHUEBBIX TPYOOK.

Kommnosuninonnsie Matepuansl. Knaccudukamuss KOMIO3UIMOHHBIX MaTepuasioB. OCHOB-
HBI€ TUIIBI CTPYKTYP KOMIIO3UIIMOHHBIX MAaTEPHaAIOB. XapaKTEPUCTUKA HaMoJHUTENEH. Pusn-
YECKHME U XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX M OPraHMYECKUX KOMIIO3UIIMOHHBIX Mare-
puanoB. Hanokepamuxka.

HaHoCTpyKTyphl B KUAKOCTAX. MHULEIIbI, MUKPOAIMYJIbCUM, HaHoaucnepcuu. HaHoct-
pykrypupoBaHHbie renu. Knactepsl B pactBopax. Koiounbie yacTuilpl MeTaUIOB. MarHur-
HbIE XUAKOCTU. HaHOCTpYKTypupoBaHHbIE CTeKJIa. PU3NUECKUE U XUMUYECKHE CBOMCTBA TOH-
KHMX TIJICHOK M TTIOBEPXHOCTHBIX CJI0EB, MUIEJUISIPHBIX CUCTEM M MUKPOAIMYJIbCUM, )KUIKUX KPU-
CTaJUIOB, a3P030JIEH, 30JIEH, IeJIeH.

Pazpea 11.
Jucyunauna "TUIIOBBIE MAIIIMHBI U ATITIAPATHI"

OO61mue cBeeHHsl O MPOECKTUPOBAHUM TEXHUYECKUX OOBEKTOB. AHAIU3 MOHATUN «IIPOEK-
TUPOBaHUE» U KKOHCTPYUPOBaHHE». TeXHUUYECKOe pelIeHre — CTPYKTypHas 4acTh pa3padOoTKH.
[lopsnok pa3pabOTKK HOBOTO M3JENUsl U MoJiepHu3auu 6azoBoro. TpeboBaHus K pa3padaThi-
BaeMoMy uzzienuio. [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 [IPOCKTUPOBAHMS.

[IpoexTHBIE cTaAUM Pa3pabOTKH TEXHOJOIMYECKOro o0opynoBaHus. TeXHUYECKoe Mpea-
JI0’)KeHUe. DCKU3HBINA NpoeKT. BapuaHTsl pa3padoTOK U BHIOOpP ONTHMAIBLHOTO BapuaHTa. B3au-
MOCBSI3b MEXAY H3JENHEeM U omneparopoM. Texnudeckuil npoekt. Pazpaborka paboueil qoKy-
MeHTauuu. [loarotroBka JOKYMEHTALMM MO UCIBITaTeNbHBIM cTeHaaMm. CoriacoBaHHas padbora
KOHCTPYKTOPOB, TEXHOJIOTOB U JIPYTUX CHEIHMAINCTOB 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 knaccupukanmoHHBIX XapaKTEPUCTUK W3ACIIUM.
Crpykrypa xoaa B kinaccudukatope ECKJI. Buasl nokymento. Koasl qokymentoB. HoMeHk-
JaTypa JOKYMEHTOB, pa3padaTbiBaeMbIX HAa U3JENHs, B 3aBUCUMOCTHU OT CTa Uil 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 MaTepuaiabl Ha OCHOBE jKejie3a. UyryHbl: cepble, KOBKHE, BBICOKO-
MPOYHBIE, KOPPO3UOHHOCTOMKHE U kapocToiikue. Kinaccudukanus craneid. Cranu: yriepoau-
CTbI€, KAYECTBEHHbIE KOHCTPYKIIMOHHBIE, HU3KOJIETMPOBAHHBIE, JIESTUPOBAHHBIE KOHCTPYKLIMOH-
HBIE, BBICOKOJIETUPOBAHHBIE KOPPO3MOHHOCTOMKHE U *KapocToiikue. CriennalibHbIE KJIACChl CTa-
JIeH.

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

Hemeraminueckre Marepualibl HEOPraHUYECKOro MpoucxoxiaeHus. ['panut, mopdupsi,
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JaBOBBIE TYy(bI, acOecT, KUCIOTOYNOPHbBIE LIEMEHTHI U OETOHBI, KEpaMUKa, CTEKJIO, SMaIIU — XH-
MMYECKAsT CTOUKOCTh U IPUMEHEHUE B TEXHHUKE.

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

MeTtonbl 3amuThl 000PYJO0BaHUSL OT BO3JIEMCTBHS arpecCUBHBIX cped. Meramnyeckue u
HEMETaJUIMYECKHUEe 3aluluTHBhIe MOKpbITHS. OO0paboTka nepepadarbiBaeMol cpeibl HUHTMOUTOpa-
MH KOPPO3UU. DJIEKTPOXUMHUUYECKUE METOABI 3AIMUTHI: MPOTEKTOPHAS, KATOAHAA U aHOAHAs 3a-
1IUTA.

KoncrpyupoBanue anmnapatoB. OCHOBHBIE CBEJIEHUSI O MalIlMHaxX U anmnaparax. Knaccudu-
Kauus anmnaparoB. [IpaBuiia ycTpoiicTBa 1 6€30MacHOM 3KCIUTyaTallud COCYJ0B, pabOTaIOLINX
noja napieHueM. EMKOCTHBIE ammapaThl — TpeOOBaHUS K KOHCTPYMPOBAHMIO, U3TOTOBJIEHUIO,
UCIIBITAHUSIM UM DKCIUTyaTauuu. TpyOomnpoBoaHas apMmaTypa. Anmnapatbl BEICOKOTO J1aBICHUS —
Kjaccuukanus, KOHCTPYKIUU, KOHCTPYKTHUBHBIE 3JIEMEHTBI, pacyer.

TemnooOMennoe obopynoBanue. TermiooOMeHHbIE anmnapaTsbl — NOHATHS, rpymnibl. Cxema
JIBUKEHUSI TIOTOKOB B TeIJIooOMeHHUKaX. TpeboBaHUs K TeIIOHOCUTENsIM. TersoBoil pacuer
PEKYNEPATUBHOTO TEIUIOOOMEHHUKA. ['MapaBiuueckuil pacuer TermaooOMeHHUKOB. Pacuer pe-
reHepaTUBHBIX TEIJIO0OOMEHHUKOB. PacueT cMecUTenbHBIX TEII00OMEHHUKOB. PacyeT Teruio-
BOH m3ousiiuu. Pacuet opeOpeHHBIX TOBEPXHOCTEH.

Brimmapnsie annapatsl. Kitaccudukanus, npuHuun AeMcTBUs, KOHCTPYKIIUH, pacyer.

VYerpoiictBa 115 coxkuranus. ['openue razoo0pa3HbIX, KUIKUX U TBEPAbIX TOrIMB. Omnpe-
JIeJICHHE TEIUIOBOM MOIIHOCTU Tpu ropeHuu. CxxuraTelibHblE YCTPONCTBAa — Kiaccu(ukauus
rOpeNioK U MPUHLUI UX paboThl, GOPCYHKH. AMNMapaThl MyJIbCUPYIOIIETO TOPEHUS] — MPUHIUII
JEUCTBUS, UCTIOJIB30BAHUE /JI1 UHTEHCU(DHUKALIMN XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB.

[leun. TepMOTEXHOJOTUYECKHE MPOLECChl. XUMUYECKUE U (U3UKO-XUMHUUYECKHUE MpeBpa-
menus. Kiiaccudukanus, HazHaueHUe, KOHCTPYKTUBHBIE JIeMEeHThl. BcriomoraTenbHOe U TATO-
OYThEBOE 000PYJOBaHMUE.

AnmnapaTbl KOJOHHOTO TUIA. AnmapaTsl KOJOHHOTO THUIA U UX KOHCTPYKTHUBHBIE OCOOEH-
HOCTH. PacueTr OCHOBHBIX 3JIEeMEHTOB ammapatoB. Pacuer Ha BeTpoBble Harpy3ku. [loabop Tu-
MOBBIX BHYTPEHHUX YCTPOHUCTB. OCOOEHHOCTH pacyeTa TapesbuaThiX U HACAJOUHBIX KOJOHH.

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

XUMUYECKHE PEAaKTOpbl. XUMHUUYECKUE PEaKIUd U KUHETHKAa XUMHUUYECKUX IIPOLIECCOB.
Knaccudukanus xumMmuueckux peaktopoB. PeakTopsl ayis 0OpabOTKH KUAKUX CPEA. TEXHOJO-
TUYECKHIM pacyeT peakTOPOB-KOTIOB. PeakTophl M ra3oKHIKOCTHBIX cucTeM. Kartamutuue-
CKHE PEAKTOPBI.

KoHcTpynpoBaHre n pacyeT anmapaToB C ICEBIOOKHMKEHHBIM ci10eM. OCHOBHBIE Y3IIbL.
[TapaMeTpbl OXKMKEHHOIO CJIOSI 3€PHUCTOrO Marepuana. KoHCTpynpoBaHHME ra3oBbIX Kamep U
ra3opacupeaeanuTeIbHbIX PEIIETOK. TEeXHOJOrMYECKU pacyeT allapaTroB C IICEBIOOKUKEH-
HBIM cioeM. TermnooOMeH Mexay ra3oM M 4acTHIIaMU ChIITy4ero MaTepualia B ICEBI00KIKEH-
HOM CJIO€.

ObopynoBaHue MexaHH4yeckux IpoueccoB. O0opyroBaHUE ISl NIEPEMEIEHUS MaTepua-
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noB. IlutaTenu, q03aTOphl, TPAHCIIOPTEPHI, 3aeBaTOphl. [THeBMOTpaHcnopT. JpoOuiku 1ieko-
BbIC, KOHYCHBIC, BAJIKOBBIC, MOJIOTKOBBIC. Y CTPOMCTBO M METOABI pacdyeTa. MeIbHUIIBI II1apo-
BbIC, POJIMKOBBIC, BUOPAIIMOHHBIC, CTPYHHBIC. Y CTPOMCTBO M METOIBI pacueTa. Kitaccudukarms
MaTepHayioB. YCTPONUCTBO M TMPHUHIUI JCUCTBHS TPoXoTOB (OapabaHHOTO, BHOPAIIMOHHOTO).
CMecHTenu ChIMyYynx MaTepuaioB. KoHCTpyKIMu 1 pacyer.

OO6mwme cBepeHust 00 000PYIOBAaHUY TSI pa3ACIICHUS a3POUCIIEPCHBIX CUCTEM. A3P0O30JIH
— BUBI, cBoMcTBa. Kiaccudukaius MeTo10B U 000pYI0BaHUS ISl pa3ICiICHUs adpPOaUcIepC-
HBIX CHCTeM. D(PPEKTHUBHOCTH yJaBIWBaHUSA. BONMPOCH MPOMBIIIJICHHON W 3KOJOTHYCCKOU
0e30MacHOCTH.

Cyxoe MexaHu4ecKkoe 000pya0BaHUE IS Cemapariii a’dpoaUCICPCHBIX cUcTeM. OTCTOM-
HBIC Ta30X0/1bl. | OpHU30HTANBHBIC MTBUICOCAIUTEIbHBIC KaMEPhl 0€3TOJIOYHOTO U TMOJIOYHOTO TH-
na. BeprukanbpHBIC TBUICOCAAUTENIBHBIE KaMepbl W CemapaTtopbl. Pacdyer W MpOEKTHpOBaHUE
MBUTICOCAANTEIIBHBIX KaMep. VHepImoHHbIC TBIICYI0BUTENH. JKaMIO3UWHbBIE MBUICYIOBUTEIIH.
[{ukoHbI (OMHOYHBIC, TPYIIIIOBEIE, OaTapeiHbIe, MPSIMOTOUYHbIE). PacueT nukiioHoB. Buxpe-
BBIC TIBLJICYJIOBUTEIIH.

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

Moxkpsie nmbuteyaoBuTend. [Ipunnun nerictus. [IpenMyrecTBa U HegocTaTKu. 1 'a3ompo-
MBIBaTEIM — TIOJIBIE, HACAJOYHBIC, TapelIbuaThie, YAapHO-HHEPIIMOHHOTO JEHWCTBHS, IEHTPO-
OCXKHOTO JECHCTBUS, CKOPOCTHEIC.

Pazgean I11.

Ilnan scce:

1. Bcerymnenue — ogun ab3ail.

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

2. OcHoOBHas 4acTh — JIBa-TpHU ad3ara.

[lenb ocHOBHOI yacTu — (popMyIupoOBaHUE MHEHHUS aOUTYpUEHTa MO Mmpodieme, Mpeb-
SIBJICHUE U apTyYMEHTAIIUsl aBTOPCKOM MO3HUIIUH.

3. 3axiroueHue — oAuH ad3ail.

[enp 3akmtoueHus] — NMPECTaBUTh, KaKue JeUCTBUS aOUTYpPUEHT TOTOB MPEANPHUHATH 110
PEIIECHUIO MPOOIEMBI.

IIpumepnuie 6onpocul scce:
CoBpeMeHHbIe TeHJICHLIMU B Pa3BUTHUN HAaHOTEXHOJIOTHM B Poccun u 3a pydeskom.
Ponb HayYHBIX UCCIIEIOBaHUN B pa3BUTUU HAHOTEXHOJIOTMH B Poccuu 1 3a pyOexoM.
DKOJIOTMYECKHE ACTIEKTHI HAHOTEXHOJIOTHUH.
HaHoTexHonornn B MalmmHOCTPOCHHH.
HanopasmepHoe poboTocTpoeHue.
Mowu ocHOBHbIE KapbepHbIe Lenu. Kak o0ydeHne B MarucTpatrype moMoXeT MHE JOCTHYb
UX.
Maructparypa u pa3Buthe Moel mpodeccuoHanbHON Kaphephl.
8. Marucrtparypa B Poccun.
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Pexomenayemas aureparypa

OcHosnas

1.

2.

9.

INomosun, F0.W. Hanomup 6e3 dhopmyn / FO.U. INomosun, JI.H. [Tatpukees; nox pexa. JI.H.
[TatpukeeBa. — M.: BUHOM. JlaGoparopus 3uanuii, 2012. — 543 c.

I'peunxun, JI.W. Hanowactuipl n Hanotexuosnoruu / JI. W. I'peunxun; MuHck. roc.
BBICIIL. aBuall. Koiemk. — Munck: I[IpaBo u sxonomuka, 2008. — 74 c.

. Kapnymkun, C.B. Pacuetsl u BbIOOp MEXaHUYECKUX MEPEMEUTUBAIOIINX YCTPOUCTB BEp-

THUKaJIBHBIX €MKOCTHBIX almapatoB: ydeOHoe mocobue nis By3oB / C.B. Kapmymikuw,
M.H. Kpacusuckuii, A. b. bopucenko; Tam6. roc. Texs. yu-T. — Tam6os: TI'TY, 2009. —
168 c.

Mumienko, C.B. Yraepoansie HanoMmarepuansl. [Ipon3BoacTBO, CBOMCTBA, IPUMEHEHUE /
C.B. Mumenko, A.I'. TkaueB. — M.: Mammunoctpoenue, 2008. — 320 c.: ui.

. ITaBnos, K.®. IIpumMepsl 1 3a1aun 1Mo Kypcy IpOLECCOB U alllapaTOB XMMHUYECKON 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/ "Anesanc", 2006. — 576 c.
[Tonukapos N.W. KonctpyrpoBanue u pacuer 3JIeMEHTOB XMMHUYECKOTO 000pyAOBaHUS:
yuebnuk mis By30B / U.W. Tlonukapos, C.U. [lonukapoB. — M.: Anbdpa-M, 2010. —
382 c.

[lonukapoB, WM.MA. Mamuubl W anmapatbl XHMHUYECKHX MPOU3BOACTB U Hed-
terazonepepaboTku: yueOHuK s By3oB / W.W. [lonukapos, M.I'. Taitnymnun. — 2-e
u3J., nepepad. u gomn. — M.: Ansda-M, 2006. — 608 c.

[lonukapos, M.J. PacueTsl MamyH 1 anmapatoB XMMUYECKUX MPOU3BOJICTB U HedTera-
3omepepaboTKu (MpUMEpPHl U 3ajaun): yuyeOHoe mocodbue st By3oB / M.W. Ilonukapos,
C.U. Ilonuxkapos, C.B. Paukosckuit. — M.: Anbsda-M, 2008. — 720 c.

[Tyn, Y. HanorexHosoruu: y4e6. nocodbue s By3oB / Y. Ilyn, @. OysHc; nep. ¢ aHrd.
nox pen. FO.W. T'onoBuna. — 2-e u3., nom. — M.: Texnocdepa, 2005. — 336 c.

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

cureTckas kaura, 2006. — 376 c.

ﬂOl’lOJZHT/lmeJZbHCl}Z

1.

2.

Acranenko, B.A. B3aumoseiicTBue u3nydeHUs C aTOMaMH W HaHOYACTUIIAMU: ydeOHOe
nocobue / B.A. Acranenko. — Jlonronpyansiii : I Uatemnext, 2010. — 496 c.

banabdanos, B.1. Hanotexnonoruu. Hayka Oyaymero / B.W. bana6anoB. — M.: Dkcmo,
2009. — 256 c.

. bapanos, A.A. Koppo3noHHas cTOHKOCTh MaTepuasioB. I[porao3npoBanue u 1MarHoCTH-

Ka MPOIIECCOB KOPPOo3uu. MeToinueckne yKa3zaHus K BBIIIOTHEHHUIO Ja00paTOpHbIX padoT
[DnexkTponnblii pecypc]. — Tam6oB: M3a-Bo TI'TY, 2003. — 24 c. — Pexxum npocryna:
http://window.edu.ru — 3ar. ¢ ’3kpaHa.
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