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1. BBeaenue

[Iporpamma BCTYNMTENBHBIX MCIHBITAHUA NpeAHA3HAYECHA JUIS  JIWLL,
XKenawlmux noctynutb B Maructparypy @I'BOY BO «Poccuiickuii XMMHUKO-
TeXHoJiornyeckud yHuBepcurer uM. J.MI. Menneneesa» 1o HampaBICHUIO
nonroroBku  22.04.01 «MarepuanioBeiecHue W TEXHOJOTMH MaTepHUaiOBY,
Marucrepckas nporpamma « DU3MKOXUMUS U TEXHOJIOTHSI HAHOMATEPUATIOB).

[Iporpamma pazpabotana B cooTBeTcTBUM C llopsiakom opraHuzanuud u
OCYUIECTBJIEHUSI  00pa30BaTENbHOM  JIEATEIbBHOCTH 1O  00pa3oBaTesIbHbIM
nmporpaMmaM BBICIIETO 00pa3oBaHUs - porpamMmaM OakanaBpuara, mporpammam
CIEUHUAINTEeTa, [pOorpaMMaM  MarucTpaTrypbl, YTBEPKACHHbIM  IPUKA30M
MunucrepcTBa obpazoBanus U Hayku P® ot 5 anpens 2017 1. Ne 301,

[IporpaMmma pexkoMmeHayeTcsi Mg TMOJATOTOBKA K  BCTYIUTEIbHBIM
WCTIBITAHUSIM ~ BBIIYCKHUKOB ~ TEXHOJIOTMYECKMX W  TEXHUYECKUX  BY30B,
MOJIYYUBIINX JTUILIOM OakajaBpa, JUILIOM CIICIMAIIMCTA C BBICITUM 00pa3oBaHUEM
WIM JUIUIOM Marucrpa, B OCHOBHBIX 00pa30BaTENbHBIX MpOrpaMMax MOATOTOBKHU
KOTOPBIX COJEPKATCS TUCHUIUIMHBI (MOYJM), pabodme MporpaMMbl KOTOPBIX
AQHAJIOTUYHBl 1O HAWMEHOBAaHUI0O W OCHOBHOMY COJIEpXKAHUIO pabouyum
nporpaMmMaM MEpPEYMCICHHBIX HIKE YYEOHBIX AMCIMIUIMH, MPENOJaBacMbIX B
PXTY um. JI.11. Menneneena.

CopnepxaHue mporpaMMbl 0a3upyeTcs Ha CICAYIOMINX YI4eOHBIX
IUCUUIUIMHAX, TpenogaBaeMbix B PXTY um. .. Menneneesa:

1. «®uszuka», «Heopranunueckas xumus», «OpraHudyeckas  XUMUID,
«@usnueckas xumusa», «Komnowmnas xumus», «MarepuajioBeacHHUE,

OTHOCAIIINXCSA K 6J'IOKy MaTEMaTU4YCCKHUX u CCTCCTBCHHOHAYYHBIX

JUCIUTIINH.
2. «OU3MKO-XUMHUSA HAHOCTPYKTYPHUPOBAaHHBIX MaTepuanoB», «lazodasHbie

MPOIIECCHl  TIOJyYeHHsI HaHOMarepuanoBy, «CHHTE3 HAHOYACTHI[ U
HAaHOMATEPHUAJIOB B JKHJIKHUX cpelax», «MeToabl U MpUOOPHI IS U3YUCHHSI
HAHOYACTHUII W HAHOMATEPHAJIOB», OTHOCAIIMXCS K BapUaTUBHOM YacTH
MpoeCCHOHAIBHOTO  IHMKJIA JHCIUIUIMH OCHOBHOM 00pa30BaTeIIbHOM
MIPOTPaMMBI MTOATOTOBKHU OakagaBpoB 10 HaIpaBJICHUIO
«MarepuanoBecHue " TEXHOJIOTUU MaTepHaIOB, pod b
«MarepuranaoBeicHIE U TEXHOJIOTHH HAHOMATEPHAIOB U HAHOCUCTEM.

[Iporpamma BKIJIIOYAET COAEP)KAHHE IPOTPAMMBI, IIEPEYEHb BOIPOCOB K
BCTYIIUTEJIBHBIM ~ HMCHBITAHUSAM [0  HampaBleHWI0 noaroroBku  22.04.01

«MarepuanoBeieHUE W TEXHOJOTMH MAaTepHalIOB», MArucTEpCcKas Iporpamma
«DU3UKOXUMUSA U TEXHOJIOTHS HAHOMATEPUAJIOBY», U IEPEUYEHb PEKOMEHIYEMOU
JIUTEPATYPHL.


http://www.muctr.ru/entrant/files/fgosvpo-24-2.pdf

2. Copnepixanue NporpaMmbl

22.04.01 «MaTtepuaJjioBeeHHEe U TEXHOJOTHM MATEPHATIOBY», MATUCTEPCKAast
nporpamMma «@U3UKOXUMHUSA U TEXHOJOIMS HAHOMATEPHATIOB»

1. OcHOBHBIEC NOHATHS 0 MAaTepUAJaX U HaHOMaTepuaJax. [loHsaTus marepuan,
HaHOMAaTepHall, HAHOOOBEKT, HAHOCTPYKTYpa, HAHOTEXHOJOTUsl. OCHOBHBIE BUJIbI
MarepuasioB. McTopusi pa3BUTHS HAyKH O HAHOCTPYKTYpax M HaHOMAaTepHaIax.
COBpEMEHHOE COCTOSIHUE W TMEpPCIEKTUBBI PAa3BUTUS ~ HAHOTEXHOJOTMHM Ha
COBPEMEHHOM 3TaIl€.

2. Pasmepubiii 3¢dexrt. I[lpuymHbl 0COOBIX CBOWCTB HAaHOOOBEKTOB U
HAaHOCTPYKTYPHUPOBAHHBIX CHUCTEM. 3aBUCUMOCTh CBOMCTB OT pa3Mepa YacTHIl
(pa3mepubiii  3ddext). Bnusaume pasmepHoro (Qakropa Ha  CBOMCTBa
HAaHOMAaTEPHUAJIOB.

3. Poab mexkda3HbIX rpaHull B ()OPpMHPOBAHUM CBOWCTB HAHOMATEPHUAJIOB.
Oco0eHHOCTH TePMOJAMHAMUKA HaHOOOBEKTOB. BiMsHNE KpUBU3HBI TOBEPXHOCTH
Ha TEpMOJIMHAMUYECKHE PYHKIMU U MeX(pa3HbIe PAaBHOBECHUSL.

4. YcTOHYHUBOCTH HAHOO0bEKTOB. PABHOBECHBIE I HEPABHOBECHBIE HAHOOOBEKTHI
U HaHOCTPYKTypbl. KuHeTMka mipoleccoB B HAaHOCHCTEMax.  Arperauus,
N3orepmuueckass meperonka (OcCTBambIOBO CO3pEBaHKE). 3EpHOTPAHUYIHAS
mupPy3us. Ctabunnuzanus HAHOOOBEKTOB.

5. Kommno3numnoHHble MaTepHuaJibl. JMCIIEpCHO-YNIPOUEHHBIE, BOJIOKHUCTHIE,
CJIIOUCThIE KOMIIO3MIIMOHHBIE Marepuanbl. KoMIO3MIIMOHHBIE Marepuaabl Ha
METAJUIMYECKOM, TOJMMEPHOM, KEPAMUUYECKOW OCHOBE. YTIIEPOA-YTIIEPOJHBIC
KOMITO3HIIMOHHBIE MaTEPHAJIbI.

6. KomMno3unuoHnbie HaHoMmaTepuajbl. OCHOBHBIE THUIIBI KOMIO3UIIMOHHBIX
HAHOMATECPUAIOB. XapaKTEePUCTUKU MATpUIl M HarnojgHurtene. dusznueckue u
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX M OPraHMYEeCKUX KOMIO3ULUOHHBIX
MarepuayoB. [lonuMepHbIe HAHOKOMIIO3UTBI.

7. OCHOBHBIC THINBI HAHOCTPYKTYP B 3JIeKTpoHMKe. [loi1ynpoBOAHHMKOBbBIE
HAaHOCTPYKTYpbI: KBaHTOBBIE SIMBI, HHTH W TOYKH. ['€TepOCTpYyKTypBHL.
Cepxpemerku. KBaHTOBBII J1a3ep.

8. Hanopa3mepHble MOPOLIKH HEOPTaHUYECKHX H OPraHMYeCKHX COeITMHEeHMH.
Knaccudukanusa mnopomkoB. @PU3NKO-XUMUYECKUE OCHOBBI MOJYYEHUS U
MPUMEHEHUSI HAHONOPOIIKOB. KOHCOMMIMpOBaHHbIE HAHOMATEPHUAIIBI.

9. Vriaepoanble HaHoMaTepuaiabl. DuU3nueckue W XUMHUUYECKHE CBOWCTBA
yIJIepOAHbIX HaHOMaTepuanoB. DymnepeHsl, yriepoaHble HAHOTPYOKH U
HAHOBOJIOKHA, HaHoaiMasbl, rpader. OO0macTd NPUMEHEHHUs YIIEPOIHBIX
HAaHOMAaTEPHUAJIOB.
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10. Tlopucthie HaHOMaTepuaJabl, MeMOpaHbl. HoMeHknaTypa pa3smepoB mop.

@u3n4ecKne U XMMHYECKHE CBOMCTBA HAHOIOPHUCTBIX TEN, MOJEKYISPHBIX CHT.
Knaccudukamms wmemOpan. TpekoBeie wMemOpanbl. OOmactd NpUMEHEHUS
MeMOpaH.

11. HaHOCTPYKTYpPBHI B KMAKOCTAX. MHUIIEIUIBI, MUKPOIMYJIBCUHU, JIMOTPOITHBIE
KUIKUE KpUcTaiuibl. 301d. MarauTHble )kuaKocTH. 1lnenku JIenrmropa.

12. CynpamoJiekyasipHasi xumusi. MoJieKyJsipHOe pacrio3HaBaHue, HHGopMaIs,
KOMILIEMEHTapHOCTh.  CynpaMoseKyJsipHble aHcaMOnu. MonekyispHble U
CYNIPAMOJIEKYJISIPHBIE YCTPOUCTBA. MONEKYISAPHBIE MAILIUHEI.

13. CkaHupywomasi 3JeKTPOHHAsI MHMKPOCKONHMSA B  HCCJeJ0OBAaHUHU
HAHOMATepHuaJIo0B. [IpuHIMII nEHCTBUSA PACTPOBOTO AJIEKTPOHHOTO MHUKPOCKOMNA.
Bosmoxnoctu metoga. TpeOoBaHus K 00BEKTaM HCCIIEIOBAHUS.

14. TlpocBeuyuBamomasi 3JeKTPOHHASI MHKPOCKONHWS B HCCJIEJOBAHUU
HaHoOMaTepHaaoB. [IpyHIMII ACHCTBHS MPOCBEUYMBAIOLIETO  JIEKTPOHHOTO
MuKpockomna. BoamoxkHocT Merosa. TpeboBaHus K 00bEKTaM UCCIIEI0BaHUS.

15. TyHHeJbHAst W ATOMHO-CWJIOBasi 30HA0Basi MHUKpoOckomnusi. OCHOBHbIE
(bu3nYecKue TPUHIMIBI CKAaHUPYIOLIEH 30HI0BOM MUKpOCKOnuu. TyHHeNbHas H
aTOMHO-CWJIOBAsi 30HA0BAasi MHUKPOCKOIHWsS. OCHOBHBIE 3JIEMEHTBHI CKAHUPYIOIIETO
30HJI0BOI'0 MUKPOCKOIIa. BO3MOKHOCTH METOIOB.

16. dusnyeckue MeTOAbI MOJYYeHUS HaHOYACTHL. Bo3ronka-aecybmumanus.
Jlazepnas  abmauusa.  JucmeprupoBaHue B DJIEKTPOIYrOBOM  paspsije.
MexaHnuyeckoe, yapTpa3ByKOBOE U JE€TOHAIMOHHOE U3MEIbYCHUE.

17. ®u3n4veckne MeTOAbl MOJYYeHUS] MACCHUBHBIX HAHOCTPYKTYPHUPOBAHHBIX
martepuajioB. Merton ['neiirepa. VHTeHCcuBHas 1uiactuyeckas aedopmarus.
OOpa3zoBaHue HAHOCTPYKTYP MPHU KPUCTAILTU3ALMHN aMOP(HBIX MaTEepUAIIOB.

18. dusuyeckue MeTOAbI MOJYy4YeHHMsl IUIEHOK M TOKpbITHi. Hambuienue
(TepMHUUYECKOE, 3IEKTPOHHO-ITy4YeBoe, MarHeTpoHHoe). [loHstue 00 smuTakcuu.
MonekynspHo-nyueBas snuTakcus. Jlutorpadus u HaHOTUTOrpadUs.

19. Xumnuyeckue MeTobl MOJYyYeHUs] HAHOYACTHII B ra3oBoii ¢ase. Peakiuu
TEPMHUUYECKOTO pa3iokeHus. Peakumm Twma ra3 — TBepuoe Tteno. Peaknnm
XUMHUYECKOTO OCAXKIEHUS U3 ra30BOM (ha3bl M UX PA3HOBHUIHOCTH.

20. XuMunuyeckre MeTOAbl MOJY4YEeHUs] IUIEHOK W MOKPBITHI. XuMHUecKoe
OCaXJICHUE METAJTIOOPTaHUYECKUX COSTMHEHUM U3 ra30BoM (a3kbl.

21. Xumuyeckue MeTOAbl TOJYyYeHUS] HAHOHMTEH M HaHOTPYOOK.
dopMupoBaHUE YTAEPOIHBIX M HEYTJICPOIHBIX HAHOTPYOOK. Karammtudeckuit
UPOJIN3 YTIIEBOAOPOIOB. XUMUYECKOE MOAUPHUIIMPOBAHIE HAHOTPYOOK.

22. OcHOBBI MpoIECCa KPUCTAIM3AIMHU B KUAKUX cpenax. Ctaauu mpouecca
KpUCTAJUIM3alMU - O0pa3oBaHUE IIEHTPOB HYKJEAlMH, POCT HAHOYACTHIL.
['oMOoreHHOo€ ¥ TETEPOreHHOE 3apojiblllieo0pa3zoBaHue. BiusHuEe pazTuYHBIX
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MapamMeTpoOB CUCTEMBI Ha CKOPOCTh 3apOJIBIIICO0pa30BaHUs M KHUHETHKY pPOCTa
HAHOKPHUCTAJIOB.

23. CHHTe3 HAHOYACTHI[ METOIaMHU OcakneHus. [lomydeHrne HaHOYACTHIT 30J10Ta
- meron TypkeBuua u meron bpacra-lIlludpuna. CuHTe3 HaHowacTHil cepedpa,
IJIATUHBL, TaUIagus W JpYrux OJaropogHbix MetamwioB. Crabuiuzarus
CHHTE3UPOBAHHBIX  HAHOYACTHI[ B  pacTBOpax -  DJIEKTPOCTATUYECKa,
azicopOImonHas, xemocopOmuonHas. llomydeHne HaHOYACTUIl HECHEPHUECKOM
dopmpbl. [IpuMeHeHNE METOIOB OCAXKICHUS 11 CHHTE3a HAHOYACTHII, COCTOSIIINX
U3 CIUIaBa METAJUIOB, CO CTPYKTYPOIl sIIp0-000104Ka, MHOTOCIOWHBIX CTPYKTYP.



3. Borpochl K BCTYNHUTENbHBIM HCHBITAHUSIM B MATHCTPATYPY
no Hanpasjgenno 22.04.01 «MarepuajioBeeHre U TeXHOJIOTUH

MaTEpHAJI0B», MAIr'UCTEPCKad IporpaMmma «DU3UKOXMMHUS U TEXHOJIOT U
HaAaHOMATEPHUAJIOB»

1. Knaccudukanust marepuanoB. OCHOBHBIE METO/IbI IIOJyYEHUSI MAaTEPUATIOB.
Hanomarepuassl.

2. KomnosunuonHelii Marepuai. Ctpykrypa komnosuta. Kiaccugukanums
KOMITO3UIIMOHHBIX MATE€PUAJIOB MO TUITY MATPHULIBI.

3. Kommo3utel u cmmaBsl: cxoiactBa u - pasnuums. Knaccudukanus
KOMITO3UIIMOHHBIX MATE€PUAJIOB MO TUITY ApPMUPOBAHUS.

4. AHM3O0TPOIIHbIE M H30TPOIHBIE KOMIIO3UIMOHHBbIE MarepHaibl. OCHOBBI
IOBBILICHHUS (U3UKO-MEXaHUYECKUX  XapaKTEPUCTUK  KOMIO3UIIMOHHBIX
MaTepHaoB.

5. Mertoapl TmOJIlyde€HHsT MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaloB.
MexaHu3MBbl 1EMCTBUS 3aMeITUTENEeN ropeHnsl (AHTUITUPEHOB).

6. Ponp mexdas3HbIX TpaHUIl B (POPMHUPOBAHUU CBOWCTB HAHOMATEPUAJIOB.
Pa3mepuslii 3¢ pexT, npuMepbl NposBIECHUS pa3MepHOTo 3P ¢eKTa.

7. YcroilunBocTh HaHOOOBEKTOB. IIpoumeccel arperamuu, QIOKyJISLIUH,
koanecueHuuu. Ctabunnzanus HAHOOOBEKTOB.

8. Hanomatepuansl B 3iekTpoHuKe. [lolynmpoBOIHUKOBBIE CTPYKTYpPHI
(rerepocTpykTyphl). KBaHTOBBIE TOUKH, KBAHTOBbIE HUTH, KBAHTOBBIE SIMBI.

9. Hanopa3MepHble TOPOIIKA HEOPTAHMUECKUX i OPTaHUYECKHUX BEIIECTB.

10. YrneponHble HaHOMAaTepHaNbl - (YyJUIEPEHBI, YIIEPOAHBIE HAHOTPYOKH,
rpadeH, HaHOaIMa3bl.

11. TlopucTeie HAaHOMaTEpHabl, MEMOPAHBI.

12. Muuennbl, MUKPOIMYJIbCUHU, JHUOTPOIHBIE JKUJIKWE KPUCTAIIbI, MJICHKU
Jlenrmropa-bnomxerr.

13. Cynpamosnexyisipabie ancaMOau. MoJIEKYyISIpHBbIE U CYTIPaMOJICKYJISIPHBIE
yCcTpoucTBa. MONEKYISAPHBIE MALLIUHBI.

14. Ckanupyroomass  3J€KTpOHHAas  MHMKPOCKONHS B  HCCJIEAOBAHHUU
HaHOMAaTEePUAJIOB.

15. TIlpocBeumBaromiasi 2JICKTPOHHAsE MHUKPOCKOTHUS B  HCCIEIOBAaHUU
HaHOMAaTEPHUAJIOB.

16. TyHHenbHAs U aTOMHO-CUJIOBasi 30H0Basi MUKPOCKOTIHSL.

17. ®usnueckre METOIbI OJIYYEHUS HAHOYACTHII.

18. ®usnueckne METObI MOJYYCHHUS MACCHBHBIX HAaHOCTPYKTYPHUPOBAHHBIX
MaTepHuaoB.
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19. ®usnueckre METOAbl MOMYYCHHS] HAHOCTPYKTYPUPOBAHHBIX IUICEHOK U
ITOKPBITHH.

20. XuMHU4yeCcKre METOIbI MTOJTyUeHUsT HAHOYACTHIL B Ta30BOM (paze.

21. Xumuueckue METOJbI TMOTYYeHHs] HAHOCTPYKTYPHUPOBAHHBIX IUJICHOK U
TTOKPBITHM.

22. XUMHAYECKUE METO/IbI NTOJTyUYEHUsI HAHOHUTEN U HAaHOTPYOOK.

23. Kpucrannuzanuus B XKuakux cpenax. Kpurnueckuit 3aposiml.

24. CuHTE3 HAHOYACTHUIl METOJJaMHU OCAXKICHUS.

4. PexomeHayeMasi JiuTeparypa

1. HanorexHomorust B OnwokaimeM paecsaTuiaeTud. [IporHO3 HampaBiIeHUS
uccnenoBanuit. [x. Yaurcaiine, 1. Ouirnep, P. Aunepc u ap. / Ilon pen.
M.K. Poko, P.C. Yunesmca u II. AmmBucaroca. Ilep. ¢ anrm. — M.: Mup,
2002. - 292 c.

2. bpangon ., Kamman VY. MukpocTpykrypa wmatepuanoB. MeTosbl
uccienoBanus u koHTpossi. M: Texnocdepa, 2004. - 384 c.

3. Hanomarepuaibl 1 HAHOCTPYKTYPbI: Y4€OHO-METOAMYECKUI KOMIUIEKC: B 2
T.: T. 1./ E.B. FOptoB, M.: PXTVY um. /.. Menneneena, 2010. — 148 c.

4. HanomaTtepualibl 1 HAHOCTPYKTYpPbI: Y4€OHO-METOAMYECKUI KOMIUIEKC: B 2
T.: T. 2./ E.B. FOptoB, M.: PXTVY um. /.. Meunneneena, 2010. — 112 c.

5. Ckanupyromas 30HJI0Basi MHUKPOCKOIUSA JUIsl KCCIEOBAaHUS CBOMCTB
HaHOMATEepHUaNIoB: ydeOHO-meTonuyeckuii komruiekc / E.B. IOptoB, A.A.
CepmoBa — M.: PXTY um. /.. Menpaeneena, 2010. — 148 c.

6. Ilpouieccbl  moJydyeHHsT HAHOYACTHI] W  HAaHOMATEepUaJoB:  y4eOHO-
metoauueckuit komrieke / E.B. FOptoB, M.1O. Koponéra — M.: PXTY uwm.
.. Menneneesa, 2010. — 152 c.

7. OYHKIMOHAIbHBIE HAHOKOMIIO3UIIMOHHBIE MaTepuaabl U  MOKPBITUS:
yuebHo-meTonuueckuit komriekc / E.B. FOpto, M.IO. Koponéra — M.:
PXTY um. JI.1. Menneneena, 2010. — 128 c.

8. I'mezep A.M., JleBamoB E.A., Koponea M.IO. KoHcTpykimoHHbIC
HaHOMATEpHUANbl:  YYEeOHO-METOAMYECKUN  KOMIUIEKC AUCIUIUIMHBI -
Mocksa: MUCuC, 2011. - 176 c.

9. Cyznanes W.II. HanorexHonorus: (GU3MKO-XUMHSI  HaHOKJIACTEPOB,
HAaHOCTPYKTYp 1 HaHOMaTepuanoB. — M.: KomKnura. 2006. - 589 c.

10.Xappuc II. Yrineponnble HaHOTPYObl U POJCTBEHHbIE CTPYKTYypbl. HOBbIE
Martepuanbl X XI Beka. M.: Texnocdepa. 2003. — 336 c.

11.Annpuesckuii P.A., Paryns A.B. HaHocTpykrypHble MmaTtepuanbl. M.:
M3 narensckuii ieHTp «Akamemus», 2005. - 192 c.



12. JIpstuxoB I1.H. DnexkTpoHHBIE CBOMCTBA M MPUMEHEHHE HAHOTPYOOK — M.:
BMHOM. JlaGopatopus 3nanuit, 2011 — 488 c.

13.PakoB DO.I'. HanoTtpyOku m dymnepersl. M.: YHUBEpCUTETCKas KHHWTA,
Jloroc. 2006. - 376 c.

14.TTomoraiino A.Jl., Pozenbepr A.C., Yoasun U.E. Hanouactuiisl MmeTamioB B
noaumepax. — M.: Xumus. 2000 — 672 c.

15.JIen XK.-M. Cynpamonekynsipaas xumusi: Konnenmuu u nepcnextussl. [ep.
c anri. - HoBocuoupck: Hayka, Cu0. IIpennpusitue PAH, 1998. - 334 c.

16.I'ycee A.Ml. Hanomatepuanbl, HaHOCTPYKTYpbl, HAHOTEXHOJOTHHU. M.:
®duzmatiut. 2005. - 416 c.

17.111abanoBa H.A., TlomoB B.B., CapxucoB ILJI. Xumus u TEXHOJOTHS
HAHOJUCIIEPCHBIX  OKCHAOB. YueOHoe mocobme. — M.: HUKI]
«Axanemkuuray, 2006. - 309 c.

18.111a6anoBa H.A., Capkucos I1.[l. 3omb-rens Texnonoruu. HanoaucnepcHorit
kpeMmHeszeM - M.: BUHOM. JlaGoparopus 3nannii, 2012. — 328 c.

19.MounekynsipHO-TTydeBasi SMUTAKCUS B TeTepocTpYKTyphl: [lep. ¢ anri. / Tlox
pen. XK.M. Andepona, FO.B. [lImapuesa. M.: Mup, 1989. - 582 c.

20.3epuorpannunas qud¢y3uss U CBOWCTBA HAHOCTPYKTYPHBIX MaTepuaioB/
FO.P. Kono6os, P.3. Banuesn, I'.Il. I'paboBenkas u ap. — HoBocubupck:
Hayxka, 2001.- 232 c.

21.PycanoB A.M. Jlekuuu 1O TEepMOJMHAMHKE TMOBEpPXHOCTEH: YueOHOE
rmocobue. - CIIO.: «Jlauby, 2013. - 240 c.

22. AneimoB M.U.  TlopomkoBass MeTaTyprusi HAaHOKPHUCTATMYECKUX
MarepuasioB - M.: Hayka, 2007. - 169 c.

23.CripaBOYHMK TI0O TEXHOJIOTMM HaHoYacTwil. llep. ¢ aHrI. KOJII.
nepeBouuKkoB; Hayd. pen. A.b. fpocnasneB, C.H. MakcumoBckuii. M.:
Hayunsiit mup, 2013. - 730 c.
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