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IosicHUTENLHAA 3aNNCKA

BerynuTensHOe  MCIBITAaHHE — HANpaBIEHO HA  BBIABICHHE  CTEICHU
TOTOBHOCTH  aOUTYpHEHTOB K  OCBOCHHIO  MAaruCTepPCKHX  IpOTrpamMm
«Kpumnnanucruyeckoe MaTepHualioBeIeHUEY, «MeHeKMEHT
BBICOKOTEXHOJIOTUYHOTO  HMHHOBAIIMOHHOTO  TPOU3BOACTBA U  OuW3Hecay,
«HaHoTexHonoruu, JAMAarHOCTHMKAa W CHUHTE3 COBPEMEHHBIX MAaTEpUAJIOBY,
«DyHKIIMOHATIPHBIE W WHTEJUICKTyaJlbHbIE MaTe€pHallbl M CTPYKTYphl  JJs
AIIEKTPOHUKU W OMOMEIUIUHBDY, «MarepuanoBenaeHue (apMaleBTUUECKOTO U
MEIUIUHCKOIO HA3HAYEHUSD» HaIpaBJICHU HOJITOTOBKHU 22.04.01
«MartepuanoBeieHHe M TEXHOJOTHH MaTepHalIOBY, peau3yeMoi Ha (axKyJIbTeTe
HAaHO- M OMOMEIUIIMHCKUX TEXHOJOrui. B Xo/1e BCTyNmUTENHHOTO HWCIBITAHUSA
OLICHUBAIOTCS OOOOIIECHHBIE 3HAHUS M YMEHHUS MO TUCIHUIUIMHAM YKa3aHHOTO
HaNpaBJICHUS; BBISBIISCTCS CTENIEHb CPOPMHUPOBAHHOCTU KOMIIETEHIINHA, 3HAYMMBIX
JUISl YCTIEIIHOTO OCBOEHUSI COOTBETCTBYIOLIUX MaruCTEPCKUX MPOTPaMM.

BerynurensHoe — ucnblTaHue — OpoBOAMTCA B (opMe  YCTHOTO
MEXIUCHUITMHAPHOTO HK3aMEHa o JTUCHUILINHAM HaIpaBJICHUS
«MarepuanoBeieHue U TEXHOJOTUU MaTEpUAJIOBY.

Conepsxkanue nporpamMmmbl

Paznen 1. MarepuasnoBeaeHue (BK/JIN0Yas KPUCTALIOTPaduIo)

1. OcHOBBI KpUcTaiiorpaduu: OnpeeseHue KpucTamia, Kpuctamiorpaduyeckue
CUCTEMbl KOOPJIMHAT, KPUCTAJUIMYECKUE SYEHKU U PEIIeTKH, penieTku bpass,
WHJUIUPOBAHUE y3JI0B, HAITPABJICHUM U TJIOCKOCTEHN B PEIIETKE.

2. DNEMEHTbl CHUMMETPUU: TMOHITUE CHUMMETPUU B KPUCTAIIAX, HIIEMEHTHI
CUMMETpPUHN (CUMMETPUYECKUE TMpeoOpa3oBaHus), TEOPEMbl O COYETaHUU
AJIEMEHTOB CUMMETPHHU.

3. Tunbel cBsizel B KpHUCTaIax: MOJIEKYJISIPHBIE KpPHUCTAJIbl, METAJNIMYECKUE
KPUCTAJLIbI, HOHHBIE KPUCTAJUIbI, KOBAJICHTHBIE KPUCTAJLIBI.

4. MexaHUYeCcKHEe CBOWCTBA MATEPHAIIOB: MPOYHOCTb, TBEPAOCThb, YHPYTOCTh,
MJIACTUYHOCTD, BSI3KOCTh, METO/IbI OIIPEACIICHUSI MEXaHUUECKUX CBOMCTB.

5. JlnarpaMMbl COCTOSIHUS: IBYXKOMIIOHEHTHBIX CIUIAaBOB U3 HE PACTBOPSIOIIMXCS
JIpYyT B JIpyre 3JIEMEHTOB, YACTUYHO PACTBOPSIONIUXCS DJIEMEHTOB, XUMUYECKH
B3aUMO/ICHCTBYIOIIUX JIEMEHTOB, TPEXKOMITIOHEHTHBIX CIIJIaBOB.

6. XapakTepuCTUKH MATEPUAIOB M HMX CBOMCTB: UYEpHbIE METAJIJIbl, IIBETHHIC
METaJIIbI, TMOJYIPOBOJAHUKH, TOJUMEpHI, JaKh, Kpackh, KOMIIAyH/IbI,
KOMIIO3UTHBIE MaTepUaJIbl.

Pa3znes 2. ®u3uKa 1 XUMHSI MATEPUAJIOB U MOKPBITHIA
1. OCHOBBI TEOPUU TE€TEPOTECHHBIX CPEJl, MPUHLMUIBI CO3/IaHUS KOMIIO3UIIMOHHBIX
MaTepuayioB W MOKpbITUH. Knaccudukaius 1 OCHOBHBIE THIIBI T€TEPOTCHHBIX
CUCTEM TI0 mpupone (a3, XapakTepy WX pacrupeeeHus] U B3auMOICUCTBUS TI0
rpaHuIle paszzena. 3aKOHOMEPHOCTH (POPMUPOBAHUSI T€TEPOTEHHBIX CHUCTEM H



IIpU CaMOIPOU3BOJIBHOM pa3fiesieHnu (a3 v Mpu UX UCKyCCTBEHHOM COYETaHUH,
OCHOBHBIE TUIIBI ()a30BOI CTPYKTYpPhI FETEPOTEHHBIX CUCTEM.

[ToBepxXHOCTHBIE SIBIEHMSI B TETEPOTEHHBIX CHUCTEMaX M HUX poOJib B
(dopMupoBaHUn W crabwiM3amuu HUX (a3oBOM CTPYKTypbl. MonekymspHas
ancopOuus. YpasHeHue usorepmsl Jlenrmropa. [Tonmumonekynsipraas agcopOuusi.
VYpaBnaenue nzorepmsl bOT.

B3aumocssizp  mpupoabl (a3 MX O0BEMHOIO COOTHOILIEHHUS, XapakTepa
pacmpesieieHuss W B3aMMOJCHCTBUS 1O TpaHUIIE pa3jieia Ha OCHOBHbBIC
busnueckue, QUIMKO-XUMHYECKHE U  (U3MKO-MEXaHMYECKHE CBOMCTBa
TeTEPOTEHHBIX CUCTEM.

Pasznea 3. KBanToBasi Teopus 1 HU3KopasMepHble 3¢ ¢eKThbl B TBEPABIX Telax

1.

BonHoBOM makeT, aMIIMTyAa BEPOSITHOCTH, TPYIIIOBAasl CKOPOCTh M OOJACTh
JIOKaJIW3alyy YaCTHULIBIL.

VpaBuenue Illpenunrepa. CraumonapHoe ypaBHeHue [Ipeaunrepa. Crektp
HHEPTUU YACTHIII B MOTEHIIMATIBLHOM sIME CO CTEHKaMH O€CKOHEUHOMN BBICOTHI.
[Ipoxosk/ieHne YaCTHUIIbI Yepe3 MOTCHIIMAIbHBIN Oapbep (TYHHENbHBIN 2(hEKT).
ToxnectBeHHOCTh YacTuil. bo3onsl u dhepmuonsl. [punmun [aymu.
CeepxnpoBoguuku 1 u Il poma. KpuBas nHamarHumdyeHusa. CMelIaHHOE
cocrosinue. Buxpu A6pukocosa.

BricokoTemnepaTypHasi ~ CBEpXIPOBOAUMOCTb.  MexaHu3M  oOpa3oBaHUs
JIBYMEPHOT'O IBIPOYHOTO rasa.

OnpeneneHue MIHMPUHBI SHEPreTHUECKOW 30HBI U A(P(EKTUBHON Macchl
AJIEKTPOHA B MPUOIMKEHUU CUIIBHOU CBSI3H.

OOpaTHas penieTka.

[Tpubnuxenue cnadoit cBa3u. 30HbI bpusuitosHa.

Pa3znen 4. TexHo10rus MaTepraaioB U NOKPbITHH

. JABmxky1as cuia nporpecca B TEXHOJIOTMHA MaTEpUAIIOB U TOKpbITUM. MicTopus u

TEHJCHUHWU PAa3BUTHUS TEXHOJIOTUM MOJYYECHHUSI HOBBIX MAaTEPUAJIOB U MTOKPBITHM,
MHKPO- U HAHOTEXHOJIOTUH.

. TpaI[I/II_II/IOHHLIe N  HOBBIC TCXHOJIIOTMYCCKHC IIPOLHCCCBI MW  OIICpaluHr

MIPOU3BOJICTBA, 0OPAOOTKH U MepepabOTKH MaTepUaioB U HAHECEHUS MMOKPBITHIA.
Oco00EeHHOCTH UCTIOJIE3YEMBIX M MEPCIIEKTUBHBIX MUKPO U HAHOTEXHOJIOTH.

. TexHonorusg Kak COBOKYHHOCTb CIIOCOOOB U TpoleccoB ((hU3NUECKHUX,

XUMUYECKUX M [p.). JIUMUTHpyromas cTagusi TEXHOJOTMYECKOTO Mpolecca.
Hcnonb3oBaHue B TEXHOJIOTMUECKOM MPOLIECCE MATEPUAIOB B aKTUBUPOBAHHOM
cocrosiHud. lleproguyeckue M HENPEPHIBHBIE TEXHOJIOTHYECKUE TMPOLECCHI.
OmnpeneneHue napameTpoB MPOLIECCOB U TEXHOJOTUYECKON OCHACTKHU.

. Metonpl pazfeneHuss M O4YUCTKH MaTepuanoB. CoOpOIMOHHBIE TPOIECCHI.

HNonnswiii oomen. Xpomatorpadus. KunkoctHas skcTpakmus. Pextudukarms.
XUMHYECKHE TPAHCHIOPTHBIE PEAKIUU. IICKTPOXUMUUYECKUE METOJIBI OUUCTKH.
Paznenenue B cunoBeix noissx. HanmpasinenHast KpucTamumsanusi.

. Texnomorus pocTa MOHOKPCTAJUIOB M JSIIMTAKCHAJIBHOI'O pPOCTa IIJICHOK.

['omMoreHHoe W  TreTeporeHHoe  3apojplmieoOpa3zoBanue. OcCOOCHHOCTH



KPUCTAJUTM3AIMU U POCTa KPUCTAJUIOB U TUICHOK U3 MMapa, >KUAKOCTU U TBEPAOU
da3bl. Bausnue npumeceil. HampaBieHHas KpucCTaJluM3alusi, 30HHas IUIaBKa,
BBITSITMBAHUE U3 PAcIlyiaBa, BhIpalllUBaHUE U3 pacTBOpa, 0COOCHHOCTU POCTa Ha
peanbHBIX TOBEpXHOCTAX. JlernpoBanue. MeToapl MOJNy4eHHUS 3aJaHHOTO
pacrpejielieHus MpuMecel U BbIpaBHUBAHUS COCTaBA.

. Texnonorust crekoj. MexaHusm pasMATIYCHUA W ILJIABJICHUA. BI/II[I)I CTCKOJI.

CunmkaTHOE CTEKIIO. CTGKJIOBapeHI/IG OKCHIHBIX CTCKOJI. HOJ'IyLICHI/IC IIJICHOK
CTCKIJIA.

. TexHonorusd KepaMHU4YeCKHX MaTepHAIOB M CHUTAUIOB. I[loAroTOBKAa MAaccChl.

®opmosanue. Cymika. OGXKHUT.

. MeToapl HaHeceHWS TOKPBITHM  (QOPMUPOBAHUS TOHKHX IJICHOK H

TEXHOJIOTUIECKOE 000PyIOBaHUE

Pa3pgen 5. MoaesupoBanue ¥ ONTUMHU3ANUSA MATEPHUATIOB U TEXHOJIOTMYECKHUX

N -

o O1

\l

»

MPOIECCOB

. MaremaTuyeckue MOJIeNI MUKPO U MAaKpOYPOBHSI.
. Mepapxus MareMaTuueckux Mojesiel u GopMbl UX MPeICTABICHUS
. Monenu TEmIOBBIX, THUIAPABIMYECKUX, Je(DOPMAIIMOHHBIX, HMITYJIbCHBIX

IIpOoLCcCCOB, IMPOUCCC COB OCAKIACHUA,

. JluHaMu4YecKre MOJICNN CIOKHBIX 0OBEKTOB;
. UmuTanmmoHHO€ MOIeIMPOBAHHUE.
. [lonsiTie 006 onTuMU3aIUu, OOBEKT ONTUMU3AIMU, KPUTEPUU ONTHUMAILHOCTH,

BUJBI 3a1a4 ONITUMHU3AlIUN TCXHOJIOTHYCCKUX IMTPOICCCOB

. MCTOI[BI aHajin3a U TCOPCTUICCKNEC MOJCIIN TCXHOJOTHYCCKUX ITPOLICCCOB.
. AHaIIMTHYECKHE METOAbI OIITUMH3AIINH . JIMHEHHOE n HEJIMHEHHOE

IIPOTPaMMHUPOBAHUE.
Paznen 6. Metopb! vccienoBaHusl U TUarHOCTUKA MaTEPUAIOB CTPYKTYP;

. OcHOBHBIC MCTOABI OMMPCACIICHHUA KOHLCHTPALIWMK M IIOABHIKHOCTHU HOCHUTEIICH

3apsja.

. OCHOBHBIE METOJbl OMNPENCIICHHS MapaMEeTPOB 30HHON SHEPreTUYECKOU

CTPYKTYypbl ~MarepuasioB. OcoOeHHOCTH €€ W3y4YCHHS] B MHKPO- H
HAHOOOBEKTAX.

. ucriepcust mpoBofsIeld cpeapl W OCCKOHTAKTHBIE METOJBI OINPEICIICHHS

CBOWCTB MOJIYITPOBOJIHUKOBBIX MAaTEPUAIIOB U CTPYKTYP.

. ucrniepcust IpoOBOAAIIEN Cpelbl B MATHUTHOM IIOJIE U METOJBI OINpPEIEIEHUS

CBOWCTB MaTepHaioOB MW CTPYKTyp Ha OCHOBE ITUKIOTPOHHOTO M
MarHUTOIJIa3MEHHOTO pe3oHaHCcoB U dhdekra Dapanes.

. OCHOBHBIE METOABI ONPEACICHUS TEMIEPATYPbl CTPYKTYp B XOAE HX

oOpa3zoBaHus.

. MeToasl 1 CpeACTBA ONPENEIIEHUS TOMOJIOTHYECKUX MTapaAMETPOB.
. Cxanupyromias 30H10Basi TyHHeNbHAasT MUKpockonus. CKaHupyrolas 30H10Bas

aTOMHO-CUJIOBasi ~ MUKpOCKONUA.OCHOBHbIE  apTU(aKTBI W TyTH  UX
VCKJIFOUCHUS.

.Metonpl U cpeacTBa OMNpEIENEHUs COCTaBa CTPYKTyp Ha ocHoBe Oxe

AJIEKTPOHHOM CIIEKPOCKONMU U BTOPUYHOM MOHHOW MAaCC-CHEKTPOCKOITHH.



9. MHoromapamMeTpoBO€  OIpENEJeHHE CBOWCTB  HAHOCIOEB Ha  OCHOBE
CHEKTPaIbHOW DJUIMIICOMETPUM M Ha OCHOBE paCTPOBOWM DJIEKTPOHHOU
MUKPOCKOIIUH.

Cnmcok ureparypbl

Jlureparypa k pasgeay 1:

a) OCHOBHAas JUTEpaTypa:

1. MarepuanoBenenue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MAaTEpPUAIOB : Yy4eo.
nocobue / mox pen. B. C. YUepenuuuenko. - 5-¢ m3z., crep. - M. : Omera-Jl,
2009. - 751 c.

2. Komecos C. H. MarepuajgoBeieHne # TEXHOJOTHS KOHCTPYKITMOHHBIX
matepuanoB [Tekcr] : yae6. mis By3oB / C. H. Konecos, . C. Konecos. - 2-¢
u3]1., iepepad. u jpor. - M. : Beicnr. mik., 2008. - 534 c.

3. O6mas munepanorus [Tekcr] : yueOnuk / A. I'. bynax, B. I'. KpuBoBuues, A.
A. 3onotapés. -4-e u3j., nom. u nepepad. - M. : Axkagemus, 2008. - 410, [6] c. :
un. - (Beicuiee mpodeccuonanbHoe oOpa3zoBanue. EcTecTBeHHBIE HayKH). -
bubmuorp.: c. 402-403. - [IpeaM. yka3.: c. 404-407c.

4. KBantoBasg xumusi. MoJekynbl, MOJEKYISpPHbIE CHUCTEMBbl W TBEpPHbIE Tela
[Texct] : yue6. mocobue st By3oB / B. I'. upenscon. - M. : BUHOM. Jla6.
3Hanui, 2010. - 495, [1] c. : rpad., Taba. - (Y4eOHHK JJIs1 BBICILICH IIKOJbI). -
[KBanTOBas xumusa. Monekysbl, MOJIEKYISPHBIE CUCTEMBI U TBEPABIE Tena) . -
bubmuorp. B koHIle T71aB. - bubmmorp.: ¢.485-487. - [Ipeam. yka3.: c. 488-495.

5. CuEXpOTpOHHOE W3IydeHUE. MeTOoasl HCCIIECNOBAaHUS CTPYKTYpPhl BEIIECTB
[Tekct] : yue6. mocodue/ I'. B. ®detucos ; nox pen. JI. A. AcnanoBa. - M. :
OU3SMATIINUT, 2007. - 671, [1] c. : puc. - (DyHnameHTaabHass U TPUKJIATHAS
busuka). - bubmmorp.: c. 636-663. - [IpeaM. ykas.: c. 664-671.

0) TOTMOTHUTENbHAS JIUTEpaATypa:

1. buomenumuHckoe MarepuajoBeiaeHue : yded. mocobme mist ByzoB / C. Il
Buxpos [u ap.] . - M.: I'opsiuas nunus - Tenekom, 2006. - 383 c.

2. Hawnorexnonoruu. Hanomartepuanbl. HanocuctemHass TexHuka. MupoBbie
noctmkenus - 2008 rox : coopumk / mox pexn. II. II. Mambnesa. - M. :
Texnocdepa, 2008. - 430 c.

3. Ilantenees, B. I'. Kommprotepnas mukpockonus / B. I'. Tlantenees, O. B.
Eropoga, E. W. KnbikoBa. - M.: Texnocdepa, 2005. - 303 c.

4. XaprtmanH Y. OuapoBanue HanoTexHojoruu (Fascination Nanotechnologie) /
V. XaptMmanH ; niep. ¢ Hem. T. H. 3axaposoii ; nox pen. JI. H. Ilatpukeesa. - M.
: BUHOM. JIa6. 3uanwnii, 2008. - 173 c.

5. IMyn Y. II. (mn.). Hanotexnomnoruu : yue6. mocooue / Y. I1. ITyn, ®@. JIx. OysHC
; iep. ¢ anri. nox pen. 0. U. TonoBuna. - 3-e usn., gom. - M. : Texnocdepa,
2007.-375c.

6. Crapoctun B. B. Marepuanbl u MeTOIbI HAHOTEXHOJIOTHH : y4eb. mocobue / B.
B. Crapoctun ; mox o6m. pen. JI. H. IlarpuxeeBa. - M.: BUHOM. JIao0.
sHanwii, 2008. - 431 c.




10.

11.

12.

13.

14.

15.

16.

17.

VYopuen, K. HoBble HTEIIEKTYalbHbIE MaTEPHUAIIbI U KOHCTpYKLMU. CBolicTBa
u npumenenue / K. Yopaen ; nep. ¢ anrin. nox pen. C. JI. baxenosa. - M.:
Texnocdepa, 2006. - 223 c.

Hyrun A. H. CoBpemeHHbIE MarHUTHBIE MaTepUalibl: yue0. MocoOue 1o Kypey
"MarepuasioBeieHue" IS CTYJIGHTOB MAITUHOCTPOUT. M TPHOOPOCTPOUT.
cnenuanbHoctert / A. H. dyrun, U. JI. KocoGyackuii, B. I1. CeBocThsiHOB. -
Caparos: IIpuBomx. kH. u3n-so, 2003. — 74 c.

Xpycranes B. H. KpumnuHanuctruaeckoe ucciaenoBaHue BEIIECTB, MATEPUAIIOB
W W3IeNUi : Kypc Jekmui : yude6. mocobme / B. H. Xpycranés, B. M.
Paiiropoackuii. - CaparoB: Capat. wopun. ua-t MBJ[ Poccun [u3n.], 2005. -
491 c.

Metoapl ONTUMATBLHOTO MPOSKTUPOBAHUS M pacueTa KOMIIO3UIIMOHHBIX
KOHCTpYKIMH : B 2 T. - M. : ®USMATIIUT, 2008. - T. 1 : OnrumanbHoe
MPOCKTUPOBAHUE KOHCTPYKIMM H3 KOMIIO3UIIMOHHBIX M TPATUIMOHHBIX
matepuanioB / B. H. bakymun, E. JI. T'yceB, B. I'. Mapkos. - M.:
OU3MATIIAT, 2008. - 250 c.

HanomaTepuaiibl, HAHOTEXHOJIOTHH M OOJACTH UX MPUMEHEHHS : PEK. CIHCOK
Hayd. ¥ Hayd.-momyi. jut. 3a 2000-2006 rr. / Capart. roc. yH-T uMm. H. T
UepnebieBckoro, 3oH. Hayd. O0-ka uM. B. A. AptuceBuu ; coct.. I'. A.
KonoxonbaukoBa, M. M. Ctonbauil ; Hayd. pen. 1. A. Ycanos. - Capatos : [0.
u.], 2008. - 39 c.

dusnKo-XxuMUYecKas 3BOIIONMS TBepaoro BemecTBa [ Tekct] / Y. B. Menuxos.
- M. : BUHOM. JIa6. 3nannii, 2010. - 309, [3] c. : un. - (HanotexHomorus). -
[ DU3MKO-XUMHUUECKast BOJIOIMUS TBEPJOTO BeliecTBa]. - bubnuorp. B KoHIE
IJIaB.

®duznueckas xumusa TBepaoro tena: Kpucramisl ¢ nepexramu [Teker] : yueo.
JUIS. XMM.-T€XHOJ. CIEl. BY30B MO cHell."XHM. TEXHOJOTHS MaTepHAOB M
uznenuit snektpod. Texuuku" / I1. B. KoBrynenko. - M. : Beicur. mik., 1993. -
352 c. : mn.

Beenenne B kpuctamiodusuky [Tekcr] : yue6. mocobue / B. ®@. HazpaHos. -
Caparos : U3n-Bo Capar. yu-ta, 1993. - 90 c. : w1 - bubnumorp.

CBoiicTBa MarepualioB. AHHM30TpOMNHs, cCUMMETpusa, cTpykrypa [Tekcr] =
Properties of Materials. Anisotropy, Symmetry, Structure / P. 3. Hbionxem ;
nep. ¢ anri. A. A. Uymunukuna. - M. ; MxeBck : MH-T KOMOBIOTEP. HCCIIEN.
[u3n.] : HULL "Perynsip. u xaor. nunamuka", 2007. - 651, [1] c. : puc., Tab. -
bubmuorp.: c. 637-643 (107 Ha3B.). - [Ipeam. yka3.: c. 644-651.

BolpamuBanue KpHUCTAUIOBOJOKOH u3 paciiaBa [Tekct] = Fiber Crystal
Growth from the Melt / mox pen. 1. ®ykynsl, I1. Pygonsda, C. Yasl ; nep. ¢
anri. nox pen. b. B. llyneruna. - M. : ®USMATIIAT, 2009. - 367, [1] c. :
puc. - bubnuorp. B KoHIIE TTaB.

CeiicmorektoHndeckne  3¢pGekTsl  TBepAoda3HBIX  NPEBpAIICHUN B
reomatepuanax [Tekcr] / M. B. Ponkun, A. H. Hukutun, P. H. Bacun ;
I'eodus. nentp PAH, Poc. doun dynaam. uccien. - M. : I'eoc, 2009. - 198, [2]
c. : puc., Tabn. - [CeiicmorekToHHYeckue Hh EKTh TBEPIOGDAZHBIX
MpeBpalleHuii B reomaTepuanax | . - bubmuorp.: ¢. 175-193.



18. 'eneTnueckass MUHEPAJIOTUSI M CTAAUAIBHBIM aHAIU3 MPOIIECCOB OCATOYHOTO

opoJ10- ¥ pynooodpazoBanus [Tekcer] : yue6. mocodue / O. B. AAmackypt. - M. :
OCIJIAH, 2008. - 356 c. : puc., Tabi. - bubnuorp.: c. 334-352.

Jlureparypa k pasgeuy 2:

1.

2.

a) OCHOBHAas JUTEpaTypa:

PamOuau, H.I'. ®u3nyeckne u XUMHYECKHE OCHOBBI HAHOTEXHOJOTHH [Tekct] /
H. T'. Pam6umu, A. B. bepéskun. - M. : ©DUIMATIINUT, 2009. - 454 c. : puc.
[otrmiraiin I'. ®@u3uKo-xuMHUUYECKMEe OCHOBBI MarepuanoBeneHust [Tekcr] =
Physical Foundations of Materials Science / I'. I'oTtmitaiin ; nep. ¢ anra. K. H.
3onotoBoi, J[. O. Yapkuna ; nox pea. B. Il. 3nomanosa. - M. : BUHOM. Jla6.
sHanuii, 2009. - 400 c. : .

0) JOIOJHUTEIBHAS JTATEPATYPA:

. TexHonorus marepuajioB 3JeKTpOoHHOU TexHHKU [Tekcrt] : 1ab. MpakTHKyM :

yueb. mocobue mis cTyaeHToB (ak. HaHO- W Ouomen. texHonoruki / E. TI.
['myxoBckoit [u ap.] ; mox obm. pen. C. B. Cremtopa, E. I'. I'myxoBckoro ;
Capar. roc. yu-T um. H. I'. Yepnsimesckoro. — Caparos : OOO "Pen. xypH.
"I[IpombitiieHHocTh [loBomxbsa" [u3n.] : M3a. nom "Grishinel", 2008. — 174 c.
(xpanutcss B OubOnMoreke Kadenpel MaTepuasoBEACHHUS TEXHOJOTUU U
YIPABJICHHS KAYECTBOM).

OU3NKO-XUMHUS HAHOCTPYKTYPHPOBAHHBIX MAaTEPHANIOB : PYKOBOICTBO K
nabopar. MpakTUKyMy : yueOHo — meroi. nmocodue / Kmumor Bb.H., IlIteikoB
C.H., I'myxosckoii E.I'., Heemxkun A.A., IloptHoB C.A., fAmenok A.M.,
NuozemnieBa O.A., Kaparaitues A.JI., PymsuuneBa C.C.. — Caparo: OOO
[TpunT-K1y6. — 2008. — 97 C.

. OU3UKO-XUMHUS HAHOCTPYKTYpHUPOBAHHBIX MaTepuajoB : ydeb. mocobwe s

cTyneHToB (ak. HaHo- u Ouomen. Texunonoruit / Kimumo b.H., IteikoB C.H.,
I'opun J.A., HWuozemueBa O.A., I'myxosckoir, E.I'., Smenox A.M.,
Konecnukosa T.A. / nmox pen. b.H. Knumosa u C.H. IlITeikoBa. — CapatoB :
Hosgsrit Betep. — 2009. — 217 c.

. 'yceB A.l. Hanomarepuaibsl, HAHOCTPYKTYpbl, HaHOTeXHOnoruu / A.W. I'yces. -

M. : ®dusmataur, 2005. — 410 c.

. Augpuesckuii P.A. HanoctpyktypupoBanHbie MmaTepuainl / P.A. AHIpUEBCKUiA,

A.B. Parymns - M. : Axanemus, 2005. — 178 c.

. Kocobynckuit U.J1. BBegenue B xuMuio U (U3NKYy HaHOpPa3MEpPHBIX OOBEKTOB

[Texct] / M. Kocobynckuii, HM. VYmakos, I'.}O. OpkoB : Hayuy. uznm. —
Caparos : Beptukans, 2007. — 182 c.

. bappioua  A.A. ®U3UKO-TEXHOJIOTHUYECKHE OCHOBBI OJEKTPOHHKH / A.A.

bapeioun, B.I'. Cunopos. - CII6. : JIAHbB, 2001. — 268 c.

.Cy3nanes  W.II.  HanotexHousorus: GUBUKO-XUMHSI  HAHOKJIACTEPOB,

HaHOCTpYKTYyp U HanomatepuanoB / W.II. Cy3nanes. - M. : KomKnura, 2006.-
589 c.



Jlureparypa k pasgenay 3:

a) OCHOBHAs JUTEPATYpA:

1. Jlannay JI. 1. Teoperuueckas pusuka: yuaed. mocooue : B 10 1./ JI. JI. Jlannay,
E. M. JIudmmun. T. 3 : KBantoBas Mexanuka. HepenstuBucrtckas Teopus / moa
pen. JI. I1. [IutaeBckoro. - 6-¢ uzA., ucnp. - M. : ®©USMATJINUT, 2008. - 800 c.

2. bapanosckuii B. . KBanTtoBas MexaHuka 1 KBaHTOBas XUMHUs: yueO. mocooue:
JUTSI CTYZICHTOB BY30B, OOYYAIOIIMXCS 110 XMM. crienraibHoCTsM / B.1.
bapanoBckuii. - M. : 3. nentp "Axanemus", 2008. - 382 c.

3. Hupenscon B. I'. KBanToBast xumusi. Monekysibl, MOJIEKYJISAPHBIE CUCTEMBI U
TBEpJbIE Tena : yueo. mocodue 11 By30B. - M. : BUHOM. JIa0. 3nannii, 2010. -
495 c.

0) TOTMOJTHUTEIbHAS JIUTEpaTypa:

1. Ycanos JI. A. MHOro4yactTuuHbie KBaHTOBbIE 3G (HEeKThl B (PU3UKE TBEPIOTO Telia
(9KCUTOH, KBaHTOBBIE d(PPekThl X012, CBEPXIIPOBOJIUMOCTS) : y4eb. mocoodue
1151 By30B / JI.A. Ycanos, C.I'. CyukoB. — Caparos: U3n-Bo Capart. yH-Ta, 2007
-112 c.

2. EpmakoB A. M. KBaHTOBasi MeXaHHMKa U KBAHTOBAsI XUMUS: y4eO. mocoOue st
By30B / A.W. Epmakos. - M. : FOpaiit : U]] FOpaiit, 2010. - 555 c.

3. Kapnos H. B. Hauanbusle rnaBel kBaHTOBOM Mexanuku / H. B. Kapnos, H. A.
Kupunuenko. - M. : DUZMATIIUT, 2006. - 359 c.

4. I'anuukuit B. M. 3agauu o kBanToBO# Mexanuke: [700 3amau ¢ moapoo.
pemieHus MU | : yue0. mocoOue Juisi CTYAE€HTOB (U3. CIIEHUATIBLHOCTEN BY30B : B 2
4. / B. M. l'anunkuii, b. M. Kapuakos, B. 1. Koras. - M. : Equtopuan YPCC,
2001.

5. KBanToBas Mexanuka : yuae0. mocodue aiis By3oB / B. B. Mynrtanosckuii, A. C.
Bacunesckuii. - 2-e u3j., nepepad. - M. : [Ipoda, 2007. - 399c.

6. benunckuit A. B. KBanTtoBbsie usmepenus : yue6. mocodue / A B. benunckuii. -
M. : BUHOM. JIa6. 3nanwui, 2008. - 181c.

7. Ilpocreiimmme MoJIeNT B KBAHTOBOM MEXaHHUKE : y4eO. mocoOure I CTYACHTOB
¢u3. cnenmanbHocTel yH-TOB / U. B. AGapenkos, C. H. 3arynses ; C.-Iletep0.
roc. yH-T. - CII0. : U3a-Bo C-IlerepOypr. yn-ta, 2004. - 126 c.

8. O6mwuit kype pusuku : yued. mocobue /i By30B : B 5 T. - 3-€ u3l., crep. T. 5.
AtomHuas u sinepras ¢usuka / JI.B. CuByxus. - M. : ©USMATIIUT, 2008. - 782
C.

Jlureparypa k pasgeay 4:

a) OCHOBHAas JUTEpaTypa:

1. Packun A. A. TexHonorust MaTepuaIoB MUKPO-, OITO- U HAHORJIEKTPOHUKH. Y.
1/ A.A. Packun, B. K. IIpokodresa. - M. : BUHOM. JIa6. 3nanwnii, 2010. - 163
C.

2. Porrun B. M. Texnonorust MaTepraioB MUKpPO-, ONITO- U HAHOAJIEKTPOHUKH. Y.
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2 / B.M. Pomuna, M.B. Cuimubus. - M. : BUHOM. Jla6. 3uanwii, 2010. 179 c.

0) IOMOJHUTENbHAS JIUTEpaTypa:

1. JyOposckuit B.I'. Teopus hopmupoBaHusl SMUTaKCHATBHBIX HAHOCTPYKTYD /
B.I'. lyoposckuii. - M. : ©USMATIIUT, 2009. - 350 c.

2. Mankosuu P. III. Marematuka nuddy3uu B noaynpobogaukax / P.I1I.
MankoBuu. - CII6. : Hayka, 1999. - 389 c.

3. Kpacuukos I'. §I. ®U3HUKO-TEXHOJIOTHUECKHE OCHOBBI O0CCIICUCHUS KaueCTBa
CBUC. Y. 1 /T'.A. Kpacaukos, H.A. 3aiinies. - M. : Mukpon-IIpunT, 1999. -
226 c.

4. Kpacuukos I'. SI. ®U3HKO-TEXHOJIOTMYECKHUE OCHOBBI 00ECIIEYEHUS KaueCTBa
CBUC. Y. 2 / T'.A. Kpacuukos, H.A. 3aiinies. - M. : Mukpon-IIpunT, 1999. -
216 c.

5. Koznosckuit B. B. MoauduiupoBanue moiaynpoBOHUKOB MyYKaMH MPOTOHOB
- CII6. : Hayka, 2003. - 267 c.

6. Taupos FO. M. TexHosorus nNoynpoBOIHUKOBBIX U AUIIEKTPUUECKUX
npudopos / FO.M. Taupos, B.®. LIsetkos. - CIIO. : Jlans, 2002. - 422 c.

7. bapeioun A. A. DneKTpoHUKa U MUKPOAJIEKTpoHUKa. Duszuko-
TexHoJIoTuueckre ocHOBbI / A.A. bapeioun. - M. : ®DUSMATIINUT, 2008. - 423
C.

8. BBenenue B mpoiiecchl HHTETPaIbHBIX MUKPO- M HAHOTEXHOJIOTHH: B 2 T. / IOA
o6mr. pea. FO. H. Kopkumiko. T. 1 : ®u3uK0o-XuMHUUE€CKHUE OCHOBBI TEXHOJIOTUHU
MukpoanekTponuk / FO. JI. Yuctskos, FO. I1. Paiinosa. - M. : BUHOM. JIao0.
3HaHuii, 2010. - 392 c.

9. TaBpmioB C.A. DAEKTPOXUMHYECKHE TPOIIECCHI B TEXHOJIOTUN MUKPO- U
HaHodasiekTpoHukH / C.A. T'aBpuios, A.H. benos. - M. : Beicui. oOpa3zoBanue,
2009. - 257 c.

10. TexHonOTMs, KOHCTPYKIIMHU M METOJBI MOJICIIMPOBAHUS KPEMHHEBBIX
MHTErPabHBIX MUKpOCXeM: B 2 T. / mox o6mr. pen. FO. A. Yamneiruna. Y. 1 :
TexHOIO0rnYecKre Mpoueccsl U3roTOBIEHNUSI KDEMHUEBBIX HHTETPAIBHBIX CXEM
u ux moaenupoBanue / Koponés M. A., Kpynkuna T. FO., PeeneBa M. A.. -
M. : BUHOM. JIa6. 3nanuii, 2010. — 396 c.

11. TexHonOTrMs, KOHCTPYKIIMHU M METOBI MOJICIIMPOBAHUS KPEMHHUEBBIX
MHTErpalibHbIX MUKPOCXEM : yuel. mocoodue. B 2 1. / mox oOw. pen. FO. A.
Yamnsiruaa. Y. 2 : D5ieMeHThl 1 MapuIpyThl U3roTOBIEHU KpeMHUEBbIX C n
METOJIbI X MaTemMaTuyeckoro mojaenupoBanus / Koponés M. A., Kpynkuna T.
1O., ITytpsa M.T"., lleBsikoB B.U. - M. : BUHOM. JIa6. 3nanuit, 2009. - 422 c.

Jluteparypa k pasaenay S:

a) OCHOBHAs JuTeparypa:
1. TexHoNOTHS, KOHCTPYKIIMM W  METOABl  MOJICIIMPOBAHHUS  KPEMHHUEBBIX
WHTErpalibHBIX MUKpocxeM [TekcT] : yue6. mocobue : B 2 T. / moxa obml. pexn. HO.

A. YammeiruHa. - M. : BUHOM. JIa6. 3nanwmii, 2010. - (Onexkrponuka). Y. 1 :
TexHOoMOrM4ecKue MpoIecchl U3TOTOBJICHUS KPEMHHMEBBIX MHTETPAJbHBIX CXEM
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http://library.sgu.ru/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=NIKA&P21DBN=NIKA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D0%B2%D1%80%D0%B8%D0%BB%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

u ux mogenupoBanue / M. A. Koponés, T. 10. Kpynkuna, M. A. Pesenesa. - M.
: BUHOM. JIa6. 3unanwuii, 2010. - 396 c.
. TexHonmorusg, KOHCTPYKIIMM W  METOJbl MOJICTUPOBAHMS  KPEMHHUEBBIX
HHTETpadbHbIX MUKpocxeM [Tekcr] : yue6. mocobue : B 2 T. / M. A. Kopones [u
np.] ; mox oomr. pea. FO. A. Yambiruna. - M. : BUHOM. JIa6. 3nanwuit, 2010. -
(OnexTponuka). Y. 2 : D1eMeHThl 1 MapIIPyThl U3TOTOBIEHUS KpeMHueBbix NC
¥ METOJIbl UX MaTeMaTudeckoro mojenupoBanus. - M. : BUHOM. JIa6. 3nanuii,
2009. — 422 c.
. Permua B.B. TlpomeccHbiit momxon k ympasiaeHuio. MojenupoBaHue OW3HEC-
nporeccos [Tekcr] / B. B. Peniun, B. I'. Eaudepos. - 5-e uzn. - M. : Crannaptsl
u kadectBo, 2007. — 404 c.
0) IONOJIHUTENbHAS TUTEpaTypa
3apyoun B. C. Marematnueckoe wmojaenupoBanue B TexHuke [Tekcr] :
yueOnuk / B. C. 3apy6un ; nox pen. B. C. 3apybuna, A. I1. Kpumenko. - 2-e
u3., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2003. — 495 c.
3apyoun B. C. Marematuueckue mozaenu tepmomexanuku [Tekcr] / B. C.
3apyoun, I'. H. KyBsipkun. - M. : ©USMATIINUT, 2002. — 166 c.
Mronctep A. Xumudeckas tepMmoauHamuka [Tekct] : [yueb. mocodue] / A.
Mironcrep ; nep. ¢ Hem. E. I1. Areea ; non pex. S. U. I'epacumosa. - 2-e usn.,
ctep. - M. : Enutopuan YPCC, 2002. — 295 c.
Maptunec-yapt Jx. M. HanotexHonoruu jisi MUKPO- U ONTOSJIEKTPOHUKHU
[Texct] / JIx. M. Maptunec-Ilyapr, P. /Ixx. Maptun-ITanma, ®. Arymio-Pyena
; mep. ¢ anra. A. B. Xadosiza ; mox pen. E. b. SIlkumona. - M. : TexHnocdepa,
2007. - 367 c.
ABTOoMaTH3aIus PU3NUYECKUX UCCIIECIOBAHUI U SKCIIEPUMEHTA: KOMITbIOTEPHBIC
U3MEpeHUsI U BUpPTyaidbHble npubopbl Ha ocHoBe LabVIEW 7 [Tekct] : (30
JeKui) : yded. mocobue s CTYJACHTOB BY30B, OOYYalOIIUXCS IO TPYIIIE
moAror. ©OakamaBpoB 550000 - "TexHuueckue Hayku'" JIUCIUILIMHE
"VrpaBnenue texauueckumu cuctemamu" / I1. @. Byteipun [u ap.]. - M. :
JAMK Ilpecc, 2005. - 264 c.
PemeroB B. A. Xumudeckas TepMoauHaMHKa U TerioTexHuka [Teker] : yueo.
nocobue g cryneHtoB xuMm. dak. / B. A. Pemeros, C. b. Pomanénkuna ;
Capar. roc. yu-T um. H. I'. Uepnsimesckoro. - Caparos : U3n-so Capar. yH-Ta,
2009. - 36 c.
['puropre 0. H. UncienHoe MoIenMpoBaHHE METONAMHM YACTHUL-B-TUYEHKaX
[Texct] / O. H. I'puropses, B. A. Bmukos, M. I1. ®enopyk ; oz pexn. FO. H.
['puropeesa ; UH-T Beiunci. TexHonoruid, HoBocu6. roc. yH-T. - HoBocuOupck
: I3n-Bo Cub. otn-uusa PAH, 2004. — 358 c.
[Tamenko @. @. BBeneHrue B COCTOATENBHBIE METOIBI MOJIEIIMPOBAHUS CUCTEM
[Texcr] : yue6. mocobue : B 2 4. / @. @®. [lamenko. - M. : OuHAHCH U
cratuctuka, 2006 - . Y. 1 : MaremMatnyeckue OCHOBBI MOJICIUPOBAHUS CUCTEM.
- M. : ®unance! u ctatuctuka, 2006. — 326 c.
bpyummmackunn K. B. MartemMaTu4eckue UM BBIUHCIUTEILHBIE 3aadyd

marauTHoM razomuHamuku [Texct] / K. B. bpymumnckuii. - M. : BUHOM.
JIa6. 3nanuit, 2009. - 200 c.




10.

11.

12.

13.

14.

15.

16.

NeanoB J[. 1O. Kputnueckoe noBeAeHUE HEUICATUZUPOBAHHBIX CHCTEM
[Texct] : Hayunoe wusnanue / Jmutpuit OpseBuu HWBanoB. - M.
OU3MATIINT, 2003. - 248 c.

Yennona JI.U. Ilpomecchl u ammaparbl XMMUYECKOM TexHoJioruu [TekcT] :
yue6. mocooue / JI. . Yennora, M. K. IlaiixytaunoBa, B. M. Ymanoga ; [OY
BIIO "Cubupckuil rocynapCTBEHHBI TEXHOJOTUYECKUM YHHBEpCHUTET".
Kpacuosipck : CuoI'TY [u3a.], 2006. — 259 c.

benmonepkockuit O.M. UucneHHoe MOJEIMPOBAHUE B MEXAHUKE CIUIOIIHBIX
cpen [Tekcr] / O. M. benouepkoBckuid. - [2-¢ u3n., mepepad. u jgom.]. - M. :
Wznar. pupma "dwuz.-mat. mut.", 1994. - 442 c.

@uctyns B. . ®uzuka n xumusa tBepaoro tena: B 2 1. [Tekcrt] : yueb. ad
BY30B MO HAmNpaBJCHUIO U chell."MaTepuanioBeicHUE U TEXHOJIOTHS HOBBIX
matepuainos" / B.U. ®@uctyns. - M. : Metamnyprus. T. 1. - 1995. - 480 c.
CoBpeMeHHbIH sKkcniepuMeHT: [lonroroBka, mpoBeeHNUEe, aHAINU3 PE3YJIbTATOB
[Tekcr] : yue6. nnst cryn. By3oB / B. I'. bioxun, O. I1. 'nyakun, A. U. I'ypos ;
ITox pen. I'mynkuna O. I1. - M. : Paguo u cBsa3e, 1997. - 232 c.

OOmumii Kypc MPOIECCOB M amnmaparoB XMMHUYECKOW TexHojoruu [Tekcr] :
yuel. IS CTYACHTOB BY30B, OOYy4YalOIIMXCA IO CHEIUATbHOCTU "XuM.
texnon." / B. I'. Aitamreitn, M. K. 3axapos, I'. A. Hocos. - M. : Xumus. K#. 1.
- M. : Xumus, 1999. — 887 c.

OOmmii Kypc MpOILECCOB M anmaparoB XMMUYECKOM TexHojoruu [Tekcr] :
yueOHUK : [B 2 kH.| / B. I'. AltHmureitn [u ap.] ; moa pen. B. I'. Alinmreiina. K.
1. - M. : ®usmartknura : Jloroc : Yuus. ku., 2006. — 887 c.

Jluteparypa k pasaeny 6:

1.

1

a) OCHOBHAs JUTEPATYPA:

Pannes I'. I'. Mertoasl u cpenctBa usmepennii [Tekct] : y4eb. mis CTyIeHTOB
yapexaeHuit Boicil. pod. oopazosanus / I'. I'. Pannes, A. I1. Tapacenko. - 6-¢
u3a., crep. - M. : U3n. nentp "Axanemus", 2010. - 330, [6] c. : puc. - (Bsicuiee
npodeccruoHanbHoe oOpazoBanue. [IpubopocTpoenne). - bubnmorp.: ¢. 326-328

(46 HazB.).

. [lonmyyenne u wuccienoBaHue HAHOCTPYKTyp. JlabopaTopHbI MPAKTUKYM TIO

HaHorexHosorusMm [Tekcr] / mox pen. A. C. CuroBa. - M. : BUHOM. Jla6.
sHanmii, 2010. - 146, [6] c. : puc. - (Hanotexnomnorun). - bubmuorp.: c. 143-146.

. Ixekcon P. I'. Hoseiimue natuuku [Tekcr] : [yue6.-monorp.] / P. I'. JI)xekcoH ;

nep. ¢ anri. nox pen. B. B. Jlyuununa. - M. : Texnocdepa, 2007. - 380, [4] c. :
puc., Tabm. - (Mup snexkTpoHUKn). - bubauorp. B koHue rias. - [Ipeam. ykas.: c.
375-380.

.Cy3nanes WM. II. HanorexHomorusi. DU3NKO-XMMHUSI HAHOKJIACTEPOB,

HaHOCTPYKTYyp ¥ HaHoMartepuanoB [Tekct] / U. I1. Cy3nanes. - M. : KomKHura,
2006. - 589, [3] c. : puc., Tabin. - (CuHepreTrka: OT MPOILIOro K OyaymeMy).

0) TOTOTHUTENbHAS JIUTEpPATYpa:
Beenenue B ¢pusuky mosepxHoctu [Texct] = Surface Science an Introduction /
K. Oypa [u ap.] ; oTB. pea. B. . Cepruenko ; Poc. akan. Hayk, /lanbHEBOCT.
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otna-uue, IH-T aBTOMaTUKU U TipoiieccoB ynp. - M. : Hayka, 2006. - 490, [6] c.
: puc., Tabu. - bubnuorp. B koHIe cT. - bubnuorp.: c. 464-481. - IIpeam. ykas.:
c. 482-490.

OcHOBBI CKaHUPYIOIIIEH 30H10BOM MuKpockonuu [Tekct] : yued. mocodue mis
CTYJICHTOB CT. KypcoB By30B / B. Muponog ; Poc. akan. Hayk, H-T ¢huzuku
MUKpocTpyKTYp T. Himxauit HoBropon. - M. : Texnocdepa, 2004. - 143, [1] c. :
1B.WI. - (Mup ¢u3uku u TeXHUKH). - bubauorp.: ¢. 140-143 (53 HasB.).
Marepuansl V Poccuiicko-Anonckoro cemunapa "O0opynoBaHue,
TEXHOJIOTUU U aHAIUTUYECKUE CUCTEMBI 111 MaTEepUaIOBEACHUS, MUKPO- U
Ha"oaekTpoHuky ". MUCuC - Interactive Corp. - CI'Y, 18-19 utons 2007
rona [Tekcr] / "OGopynoBaHue, TEXHOJIOTHH W AaHATUTUICCKUE CUCTEMBI JIJIS
MaTepUaIOBEICHNS, MUKPO- HAHOAJIEKTPOHUKH", poc.-sioH. cemuHap (5 ; 2007
; CapatoB) ; @enep. areHTCTBO N0 00pa3oBaHuto, MOCK. TOC. UH-T CTalu U
crutaBoB (Texunou. yH-T), Capart. roc. yH-T uMm. H. I'. UepHbImeBckoro ; nof
pexn. JI. B. Koxurosa. - M. : I3g-Bo MUCuC, 2007. - T. 1. - M. : U31-Bo
MUCuC, 2007. - [22], 665, [1] c. : puc., Tabiu. - bubauorp. B KOHIIE CT. - ABT.
yKa3.: ¢. 661-665.

Metoabl U3MEpEHHS TapaMETPOB MOIYIIPOBOJHUKOBBIX MaTepHaiioB [ TekcT] :
yue6. 171 cryaeHToB By3oB / JIe I1aBinosuu I1aBoB. - 2-e u3ja., nepepad. u
nor. - M. : Beicur. mik., 1987. - 238, [2] c.

[TpuOopsl U METOABI U3MEPEHHUS DIEKTPUUECKUX BEIUUHH [ Tekcr] : yuel.
nocobue s BTy30B / O. I'. ATamanss. - 3-¢ u3., 10m. u nepepad. - M. :
Hpoda, 2005. - 415, [1] c. : puc. - (Beicmiee oopazoBanue). - budimorp.: c.
409-410.

CuHXpOTpOHHOE U3TyUeHHE. MeTOIbl NCCeIOBAHNS CTPYKTYPHI BEILIECTB
[Texcr] : yue6. mocobue / I'. B. ®etucon ; nmoxa pexn. JI. A. AcinaHosa. - M. :
OU3SMATIINT, 2007. - 671, [1] c. : puc. - (PynaaMeHTaJIbHAs U IPUKJIATHAS
busuka). - bubmmorp.: c. 636-663.

MukpockonuyecKrue MeTOAbl UCCIIeIOBaHMs MaTepualoB [Tekcr] / D. P.
Knapk, K. H. D6epxapar ; nep. ¢ anra. C. JI. baxxenosa ; UH-T cuHTeT.
nosmmep. matepuanioB uM. E. H. Enukononosa PAH. - M. : Texnocdepa,
2007. - 371, [5] c. - (Mup maTepuasioB u TeXHOJIOTUH). - bubmuorp. B KoHIE
pasn.

OcHOBBI CKaHUPYIOILIEH 30H10BOM MUKpockonuu [Tekct] : yue0. mocobue aiis
CTYJICHTOB CT. KypcoB By30B / B. MuponoB ; Poc. akaa. Hayk, H-T ¢puzuku
MUKpOCTpYKTYp I. Huxuuit HoBropoa. - M. : Texnocdepa, 2004. - 143, [1] c. :
1B.WI. - (Mup ¢uszuku u TexXHuku). - bubnuorp.: ¢. 140-143 (53 Hass.).
bunenxo 1. 1. KommiekcHas nuaiekTpudeckast IpOHUILIAEMOCTb.
[11a3MeHHbIN pe30HaHC CBOOOIHBIX HOCUTENEH 3apsia B OJIYIPOBOJHUKAX
[Texcr] / A. U. bunenko. - Capatos : U3n-Bo Capart. yH-Ta, 1999. - 44 c.
bonu-bpyesuu B. JI. ®uzuka nomynpoBoaaukoB [Tekct] : yueb. mocobue / B.
JI. bonu-bpyesuy, C. I'. Kanamaukos. - M. : Hayka. ['n. pen. ¢us.-mar. our.,
1977.- 672 c.

B) IporpamMmHoe obecnieuenne u MHTepHEeT-PecypChI:




1. Atomic Force Microscopy, Scanning Nearfield Optical Microscopy and
Nanoscratching. Application to Rough and Natural Surfaces [Electronic
resource] / G. Kaupp. - DnekrpoH. TekctoBbie naH. - Berlin ; Heidelberg :
Springer, 2006. - 1 sa. ont. nuck (CD-ROM). - (NanoScience and Technology)
(Springer eBook Collection).

2.CtaThM B OTEUECTBEHHOW M 3apyOeKHOW MedaTd 1O PEeKOMEHIAINH
penoaaBaTess

3. solid.sgu.ru/rus/MicroWaveNicroNano2007.TIF DJICKTPOHHOE yaeOHoe
nocooue VYcanoB aA.A., Ckpumans A.B., ®exmucroB B.b., Benur C.b.
N3mepeHure napaMeTpoB MOJyIPOBOIHUKOB, MUKPO- U HAHOCTPYKTYp Ha CBY.

4, www.sgu.ru/node/44715 Dnextponnoe yueOHoe mocodue Ycanos [1.A., Sdapos
P.K. HccnenoBanne mMOBEPXHOCTH MAaTEPUAIOB METOAOM CKAaHMPYIOLIEH
TYHHEJbHOW MUKPOCKOIIHUHU.

5. www.sgu.ru/node/45450 - DnektpoHHOoe ydeOHOe mocobue bumenko [I.U.
MHoronapameTpoBasi JUarHOCTUKa MUKPO- U HAHOCHUCTEM.

6. solid.sgu.ru/rus/Interferometria.pdf OnexkrponHoe yueOHOe mocodue [I.A.
VYcanoB, An.B. Ckpunans, AH.B. Ckpunams, A.B. A6GpamoB Onruueckue
METOJbl U3MEPEHHSI HAHOMETPOBBIX METAINIMUECKUX CIIOEB.

7. MHoromapamMeTpoBasi JIMarHOCTUKa MHUKpO- U HaHOCTpyKTyp bunenko /.U,
beno6poras O.4., Tanymka B.B., Caraiinaunsiii A.A., Tepun JI.B.
CBupnerensctBo 00 orpacieBoi peructpauur Ne 10716 ot 05.06.2008. Homep
roc.peructpauuu 50200801139. [Jara peructpauuu 02 urons 2008r. - Capatos,
2008. - 173 c.

[Iporpamma  yTBepkjaeHa Y4YeHbIM CcOBeTOM  (hakylbTeTa  HaHO- 151
OMOMEIUIIMHCKUX TEXHOJIOTM W corjacoBaHa ¢ OTHenoM M0 OpraHu3aiiu
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OTBETCTBEHHBIN cekpeTapb LleHTpanbHOU 7

npueMHor komuccuu CI'Y ::;7/ peer ST ——  C.C. Xmenes


http://www.sgu.ru/node/44715
http://www.sgu.ru/node/45450

