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1. OEJHU OCBOEHUS JNCLHHUIIJINHBI

Ienn ocBoeHus ANCHMILINHBI (MOAYJIs1) - 00eclieueHUe TEOPETHIECKOHN IOATOTOBKY CTYIEHTOB
no OpoQuiIlo  CHENHATBHOCTH. V3ydeHWEe OCHOBHBIX CIEUUAIBHBIX, a TaKke (QU3MYECKHX H
MEXaHUYEeCKMX CBOWCTB HAHOMAarTepHaJoB M HAHOCHCTEM, a TaKXe TEXHOJIOTUH HX IOJTyYeHWUs.
OOyyeHHe CTYOCHTOB Hay4HbIM OCHOBaM BbIOOpa HaHOMarepuaga JUis pelIeHUs CIEeHUalIbHBIX
TEXHHUYESCKHUX 3a7ad.

B pesyaprare OCBOSHMS NAaHHOW AMCUMIUIMHBI Y CTYACHTOB (OPMUPYIOTCS OCHOBHBEIE 0OIIe
npodeccruoHaabHble U NpodecCHOHaNbHbIE KOMIETEHIMY, oTBevaroue Tpebosanuam GI'OC BO k
pesynsraraMm ocBoenust OIIOII BO no nampasnenmio 29.03.04 «TexHonorus XynoskeCTBEHHOU

00paboTKU MaTepuaoB»

Tabmuna 1. TpeGoBanust K pe3ybTaTaM OCBOCHUS IIporpaMMbl OakaiaBpuara

Kon Pesynerar oOyuenus (kommnerennus) Beimyckanka OITOIT
OLTIK.2 O6nanats cnOCOOHOCTHIO COUETaTh HAYYHBIN M OKCIIEPUMEHTAIBHBIN NOAXOM JUIS PELICHUS
NOCTaBJICHHBIX 3a/a4
O6nagarh TOTOBHOCTBIO  HCIIOJIB30BAaTh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX
OITK-4 JUICLMIUIMH B TpodecCHOHATBHON ACSTENbHOCTH, MPUMEHITH METOABI MareMaTHYeCKOro

aHaJIM3a W MOJIEJIHMPOBAHMS, TEOPETUUYECKOIO U OIKCIEPHMEHTAIBHOIO HCCIENOBaHMS B
du3MKe, XUMHUH, SKOJOTHH

O6JI&II&TB CIIOCOOHOCTRIO K IMPOBEACHUIO SKCIICPUMCHTAIBHLIX HCCIIeAOBaHU I (I)I/IBI/IKO-
OIIK-7 XHEMHYCCKUX, TCEXHOJOTHYCCKUX M OPraHOJICIHTHYCCKHUX CBOHICTB MarepruajoB pPasHbIX
KJIaCCOB

2. MECTO JMCIIMIVIMHBI B CTPYKTYPE OIIOII BO

YyebHas qucryruiiaa «MarepuanoBe/ieHie HAaHOMAaTepUaloB U HAHOCUCTEM» OTHOCHTCS K
JUCIUIUIMHAM MO BRIOOPY BapuaTuBHOM vacty Onoka 1 OITOIT BO.

Jucnummuny «MartepranoBe/ieHue HaHOMATepHallOB U HAHOCHUCTEM) CTYIEHTHI H3y4aloT B 3
cemectpe. Jlnsd YCHEIIHOTO M3y4eHHS JIUCHMIUIMHBI «MarepuanioBeieHHEe HaHOMAaTepHajaoB U

HAHOCHCTCM» H€06XOI[I/IMO 3HAaHUC OCHOBHBIX KYPCOB BBICHIEH MaTeMaTHKH, MAaTCpUATIOBEACHN A,



xumud, ¢usukd. M3 kypca BbICUIEH MaTeMaTHKU HCHOIB3YIOTCS 3JeMeHTHl auddepeHIanibsHoro u
HHTErpaJbHOr0 UCUHCIeHus. V3 MarepuasnoBeileHHs — OCHOBHBIE CBEJICHMSI O CTPYKType U CBOHCTBax
MmarepuaioB. Kypc XuMu# o0ecieunBaeT CBEACHUSMU O THIIAX CBSI3H B TBEPJBIX TEJIaX, S3HEPreTUKE U
KMHEMATHKE XHMHYECKHUX IMpOIeccoB OKucieHus. M3 kypca GU3MKM IpH H3YYEHUH JaHHOH
JUCIMIIIMHEl UCHOIB3YIOTCS CIICAYIONINE Pa3feNbl: QU3nKa TBEPAOTO Tena, (PHU3MKa dIeMEHTapHBIX
YaCTHI], MOJIEKYJISIpHAast pU3MKa, TepMOJMHAMIUKA, 3aKOHBI TH((Y3UH U 3IEKTPOITPOBOIHOCTH.
Pe3ynerarhl M3ydeHus AUCHUIIIMHBI HCHONB3YIOTCS B JAaJbHERIEM INPH UZYYEHHH KypCOB:
«TexHOIOrus U3roTORJICHUS YOBETUPHBIX M3Aenuit», «llokpeiTis MaTtepuanoBy, «Kopposus u 3amura

MECTaJIJIOB», a TAKXKC IIPHU BBHIOJITHCHUHA KBaHH(I)HKaHHOHHOf/'I pa6OTI>I.

3. KOMIIETEHIIMU OBYYAIOHIET'OCH, POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMA INMCHUITIJIMHBI (MOAYJIA)

B pesymerare OCBOEHHs IUCHUIUIMHBI OOYYarOIUMHCS MOJDKEH IEMOHCTPHPOBATH CIIELYIOLIME
pe3ynbTaThl 00pa3oBaHMUA:

- 3HATh OCHOBHBIC BHJIGI HAHOMATE€pPHAJIOB U IOKPHITHH; OCHOBHBIE METOAMKYU HCCIIEIOBaHUSA,
IpYMeHsIEMble Ha Pa3lIMYHBIX THIIAX 00opynoBaHus, TpeOOBaHHA K 00pa3liaM HCCIENyEeMbIX 00BEKTOB
(OHK-2, OIIK-4);

- YMeTb OIpenessaTh U NOoAOUPaTh HYXKHBIH THII 000pYJOBaHMs JUIS HCCIIEN0BAHU MaTepUaIoB ¢
Pa3IUYHBIMA CBOMCTBaMHU; BBIOMpATh METONUKY, MOJATOTABIMBaTH 0OOpasUbl I HCCIEAOBAaHUA B
COOTBETCTBHH C XapaKTepUCTHKaMU npubdopa u Marepuana odpasua (OIIK-2, OTIK-7);

- BJaJeTh HaBbIKaMU paloOTHI ¢ IpubopaMu U 0OOpY/IOBAaHHEM IpH HCCIIEAOBAaHHH CBOMCTB
06pa3iioB HAHOMATEpHaNoB, METOJOJIOTHEH PACIIN(QPOBKY IIOJIyYEHHBIX [T0OKa3aHH}, a TaKXKe BJIaIETh

HaBBIKAMHU aHAJIM3a MONy4YeHHBIX pesynsratoB (OIIK-4, OIIK-7).

’



4. CTPYKTYPA U COAEP)KAHUE JUCHUILIIUHBI (MOAYJIS)
4.1. Pasznensl JUCHHUILINHDbI H BUABI 3aHATHIA
O61mas Tpyno€MKOCTh TUCHMILIMHBI COCTABIAET 3 3a4€THBIX eIMHHLE], 108 yacos.

Tabnuna 2. Pazgens! IUCUUIIINHBI B BHABI 3aHATHH

Buipl yueOGHOM paboThi, BKIIIOUAS
CaMOCTOSTENIFHYIO paboTy CTYAEHTOB U
TPYHOEMKOCTh (B Hacax) Dopmer
2 Obmem TEKYyIIEro
g, y4ueOHOM Y
X KOHTPOJIS
) - ~ & paboThI
g = A = . yCIIeBAEMOCTH
ol 3 % o 5 (no nedensam
Ne | Paznen 5 S e g 3 MIpUMEHEH
3 v S 8 2 cemecmpa),
n/ | macuMmn | S O < o 9 HeM
I HHBI Q = = L = 2 ® 5 ¢opma
@) 5 =1 = e £ < <, HHTEPaKT
2 = ) z S = MIPOMEKYTOUH
o () O ) S @) HUBHBIX .
juw = Q & Q. o on
= < METOJIOB
= o ]
= 2 3 arrecTaluu
%) S = (B yacax /
8« [ é % ) (no
= = g cemecmpam)
=
g
4
1 | Pazgen1 | 3 - 1 - - - 10 - - -
2 | Pazmen2 | 3 - 1 - 2 - 30 - 1/33,3 -
3 | Pasmen3 | 3 - 1 - 2 - 40 - 2/66,7 -
4 | Paznen4 | 3 - 1 - - - 20 - - -
Beero | 3| - 4 | - | 4| - | 100 - 3/37,5 3aaer ¢
OHeHKOi1

4.2. Conep:xkaHue pa3/1e10B AN CIHIIIHHbBI

Pasnea 1. Beenenne. Kitaccudpuxanns 1ucnepcHbIX 4acTHIL.
Tema 1.1. Kimaccudukanys JUCIEPCHBIX YaCTHIL IO arperaTHOMY COCTOSHHUIO.
Tema 1.2. Knaccudukanust JUCIEpCHBIX YacTHL I10 pasMepam.
Tema 1.3. Kimaccudukanys TUCIIEPCHBIX YaCTHIL 10 MEPHOCTH.
Paszgen 2. Cnoco0bl HoJIyHdeHUs] HAHOPA3MEPHBIX MATEPHAJIOB.
Tema 2.1. MeToABl MEXaHUYIECKOTO AUCIIEPTHPOBAHMSL.
Tema 2.2. Metomst GU3HUECKOTO JUCTIEPTHPOBAHUS.
Tema 2.3. MeTo1bl XUMHYECKOTO JUCIIEPTUPOBAHHS.
Tema 2.4. BuonorudyecKue MOAXO0bI K MOMYYEHUIO HAHOPa3MEPHEIX MaTEPHAJIOB.
Tema 2.5. CrtocoObI KOHCOTUAAIMH HAHOPa3MEPHBIX TIOPOILKOB.
Pasgen 3. MeToabl n3yueHUst CBOMCTB HAHOMATEPHAJIOB.
Tema 3.1. MccnenoBanue pa3sMepHBIX XapaKTEPUCTHK.
Tema 3.2. Onipenenenue 3JIEMEHTHOTO COCTaBa.




Tema 3.3. Onpenenenue pazoBoro cocrara.
Tema 3.4. MeTozibl U3yUEHHS ITIOBEPXHOCTH.
Pasnen 4. HcnmoJib30BaHHE HAHOMATEPUAJIOB B MPAKTHYECKOH A€ TeJIbHOCTH.
Tema 4.1. IlpuMmeHeHre HAHOMATEPUAIOB B IIPOMBIIIIEHHOCTH.
Tema 4.2. Vcrronp3oBaHre HAHOMATEpUAJIOB B OMOIIOIMUH ¥ MEIUITHHE.

4.3. JleknuoHHbIH Kypc
O6neM neKInoHHOM Harpy3ku coctarisieT S0 % ot ol1iero odbemMa ayIuTOpHOY Harpy3KH.
Tabnuma 3. PacripenerneHue NeKIMOHHON HAarpy3Ku o ¢opmam MpoBeIeHus!

OO6BEM Harpysku
(B yacax)
0 Pas3 UTUTUHB! '
J\j AeT uen Jlexuun B Jlexuum B
wn TPAAUIIMOHHON | HHTEPaKTHBOM
dbopme dhopme
1 |Pasgen 1. Beemenue. Kinaccudukanys AUCTIEpCHBIX YaCTHII. 1 -
2 |Pazpmen 2. CriocoObl ONTy4eHHs] HAHOPa3MEPHBIX MaTepUasoB. 1 -
3 [Pazmen 3. MeTopl H3yUueHUs CBOMCTB HAHOMATEPUAIIOB. - 1
4 Pasnmen 4. Vcnonbp3oBaHUE HaHOMATe€pHAIOB B MPAKTHYECKOM 1 -
JIESITeILHOCTH.
UToro 3 1
Bcero iekuinoHHOM HATPY3KH 4

4.4. JlaboparopHbIil NPAKTUKYM
JTaGopaTopHBIA TPaKTHKYM sBIsieTcss GOpMOM TIpynmoBolt ayquTOpHOH paboTBl B HEOONBIINX
I'PYyIIIaxX Uit OCBOCHUS IIPAKTHYECKUX HABBIKOB C IIENbI0 (HOPMHUPOBAHUS OOILENPOdeCCHOHANBHBIX U
npodeCCHOHAIBHBIX KOMIIETEHLUN, HEOOXOAUMBIX JUIsI OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOR
nporpammst (OITK-7, [TK-3, T1IK-4).

Tabmuma 4. Tlepeuens paboT naboparopHOro MpakTUKyMa

Ne Homep TpyROeMKOCTB,
/i paszena Temel nabopatopHbIX paboT e
JUICIUITIIHHBI
1 Paznen 4 Mukpockornus. V3ydenne ycTpolicTBa M IpHHIUIA 1
paboTh! pa3NIUYHBIX TUIIOB BJIEKTPOHHBIX MUKPOCKOIIOB
2 Paznen 4 AHanmu3  u300paXeHW  CTPYKTYp  HAHOMAarepHalloB, 1
MIOJTYYEHHBIX Ha pACTPOBOM 3JEKTPOHHOM MUKPOCKOIIE
3 Paznein 2 WzydeHne  TEXHOJOTHMM  [OJIY4YEHHS  YyINIEPOJHOIO
HaHoMaTepraga METOAOM Ta30(a3HOro XUMHUYECKOIO 1
OCaXKJICHHUs
4 | Pazmensi 2 m 4 |M3ydenue CTpyKTyphl QYUIEPEHOB, MX NPOU3BONHBIX U
HAHOTPY 1
Bceero abopaTtopHbIx pador 4




4.5. Camocrosite/ibHas1 padora

CamocTosTenbHas paboTa CTYJCHTOB SBISETCS BOKHEHINNM KOMIIOHEHTOM O0pa3oBaTeibHOTO
npoLecca, pa3BUBAIONIMM WX  CIIOCOOHOCTH K  CaMOOOYYeHMIO M IOBBIUIEHHIO  CBOETO
npoecCHOHANIBHOTO YPOBHS, cIocoOcTByOmUM InpuobpeTenuto kommereHnuu OIIK-2, OIIK-4,
OIIK-7.

Lens caMOCTOSTENBHOM paboThl — CaMOCTOSTENBFHO NPUOOpETaTh HOBBIE 3HAHUSL, HCIIONB3YS
coBpeMeHHble 00pa3oBaTebHble TEXHOJIOTUH, 0000mmarh, 0QOpMIIATh, IIPEACTABIATS M JOKIa bIBATh
pes3yabTarhkl BBITOJHEHHOM paboOTHl, a Tak)Ke KPUTHYECKU aHAIU3UPOBATh IOJMYUYCHHBIE 3HAHUS U
apryMeHTHPOBAHO OTCTAUBATH CBOM NPEAIOKEHHUS.

CamocrosTenpHass paboTa HampaBlieHa Ha 3aKperuieHHe M yDIyOJCHHE OCBOEHHs Yy4eOHOro
Marepuaja, OHa BKJIIOYaeT B ceOs cieayromue BHIBI pabOTBHI CTYAEHTOB: paboTa C JEKIMOHHBIM
MaTepuajioM, OIepexarolas caMOCTOATeNbHas paboTa, MOATOTOBKA K JIabopaTopHbIM paboTam,
MOATOTOBKA K 9K3aMEHY

Onepexaromas caMOCTOATENbHAs paboTa 3aKIoYacTcs B U3YyUCHHM OTJCJBHEIX TEM Kypca 1o
3aJIaHHIO MPeTIofaBaresis.

He cmotpst Ha TO, 9T0 y4eOHBIM IUIAHOM HE IIPEJyCMOTPEHO HamucaHue pedepaToB, ¢ LENBIO
AKTHBU3AIUI CAMOCTOSTEILHOW paboThl CTYIEHTOB IIPENoiaBaTellb pesiaraeT cTy1eHTy BBIIOIHUATE
pedeparvBHyro paboty. [Ipy 3TOM CTyneHTOM MOXKET OBITh IPEMIOKEHA U CBOS TEMATHKA.

C uenpl0  aKTUBHM3AIlMM  CaMOCTOSATENBHOM paboThl, IIpernojaBaTelb MOXET TPENTIOXKHUTH
MaruCTpaHTaM BBITONHUTH pedeparuBHyro paboty. Ilpu 3TOM MarucTpaHToM MOXET OBITH
MpeITIOKeHa U CBOSI TEMaTHKa.

5. OBPA3OBATEJILHBIE TEXHOJIOI'HHA

Bonbmmas 4WacTh JIEKIIMOHHOTO MarepHajia IpefoCTaBIsAeTCs CTYAEHTaM Iepel HadalaoM
3aHATHHM B 2JeKTPOHHOM BUAe. [Ipenmonaraercs, 4To B 3TOM CIy4ae CTYAEHTHI MOI'YT IIPEABAPUTEILHO
O3HAKOMHTBCS C TEMOM U COACpXKAHMEM IPEACTOAINEH JeKUuH. B aynuTopuu, uMmes nepel riazaMu
TEKCT JICKIUH Ha KOMIIBIOTEpe, IIaHiiere, HOyTOyke WM B OyMa)XHOM BHIE, - CTYAECHTHI
OCBOOOXKIAIOTCS OT TPYHAOEMKOH paboThl B ayAUTOPHUM 110 KOHCIEKTHPOBAHWIO M IIOJIHOCTBIO
COCpPENOTAauMBAIOTCSL HAa CYTH Marepuaia, a IpelofaBarelb - OT JUKTOBAaHMSA, M MOXeT OojbIie
BHAMAaHHMs YAEIUTH Pa3hsICHEHUIO YHTAEMOTo pasziena. BajkHoe 3HaueHHe uMeeT TO 0OCTOATENBCTRO,
YTO «IPOU3BOJAUTEIBHOCTEY Y4eOHOTO IIpoliecca IIpH 3TOM BospacTaeT B 1,5 — 2 pasa. Kpome Toro,
UCIIONIb30BAHUE JIAHHON TEXHOJIOTHH II03BOJISLET, NP HEOOXOAMMOCTH, HACBITMTH Marepyall JIEKIUH
GONLIIFM KOJTHYSCTBOM HLTFOCTPAIMOHHOTO MaTepyaa U pa3InyHbIX CIIPABOYHBIX JaHHBIX.

3HaunTenbHAas YacTh JISKIMOHHOTO Marepuana odopmyieHa B BUAE [PE3CHTallMH C
UCITONIF30BAHUEM CTaHAApTHOM mporpammbl B PowerPoint. Jlng neMoHCTpalMu LaHHOTO HArjlsHO-
AIIOCTPUPOBAHHOTO MaTephalia JIeKIMH MCIOJIb3yeTCsl COOTBETCTBYIONIAsl anmapaTypa (HOyTOYK,
MIPOEKTOD).

ITpu mpoBemeHUH 71abOPATOPHBIX PabOT MPeNXyCMOTPEHO IIHPOKOE WCIOJIB30BAHHE B y4EOHOM
IpoLecce akTUBHBIX M MHTEPAKTUBHBIX (JOPM IPOBEACHUS 3aHATUH B COYETAHHMU C BHEAYIUTOPHOM
paboToii ¢ menpto (GOPMHUPOBAHHS M PA3BUTUA NPOPECCHOHANBHBIX HaABBIKOB OOYyYaIOIUXCs.
IlpenycmoTper 1 wac JIEKIMOHHBIX 3aHATUH B HHTEpakTHUBHOW dopme, dro cocrtaBnger 25 % ot
00111ero Yncia ayIuTOPHBIX 3aHATHH.




B pamkax yueGHOro Kypca 3aliaHupoBaH pa3bop KOHKPETHBIX CUTyalui ¢ uensio GopMUPOBaHUS
U pa3BUTHs 00IIEeTpodheCCUOHATBHBIX 1 IpodecCHOoHATbHBIX KoMneTennuit y obyydaromuxes (OIIK-2,
OIlK-4, OTIK-7).

CamocrosrensHas paboTa CTYIEHTOB BKITIOYAeT MOATOTOBKY pedepatoB ¥ JOKIAA0B IO
nsyuaeMoMy Mmarepuany. OGCyXIeHHe CTyIeHYECKHX MOKIANOB IMPOXOAWT B IHAIOTOBOM DPEXHME.
Takasgs MHTEpaKTUBHAs TEXHOJIOTHS Da3BHBaeT Yy CTYOCHTOB CIOCOOHOCTh aHATH3HPOBATh M
CMHTE3UpOBAaTh H3YUaeMbId Marepual, o(QpOpMIITh, NPEACTaBIsATh U JOKIAAbIBAThL €ro ayAUTOpPHH,
yMEHHE BECTH AUCKYCCHIO, aPI'YMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PCHUSL.

6. OHIEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, ITPOMEXYTOUYHOM ATTECTAIIUHA
110 U TOTAM OCBOEHMS JMCIUIIJIMHBI 1 YYEBHO-METOAUYECKOE
OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

[TpoMexxyTodHas arTecTalMs MO JUCUUILUINHE — 3a4éT C OLEHKOM.
Bonpocs! k 3a4éty ¢ oneHkoH

Hanomarepuainbl. HaHoTexHONMOIMH. 3324l HAHOTEXHOJIOTHIA.

Oco0eHHOCTH HAaHOMAaTEPHAJIOB. '

OCHOBHBIE IPHYMHBI HHTEpECa K HAHOMarepHasaM.

Krnaccudukauus BEIeCTB U MaTepUasoB II0 pasMepy JacTHll.

Knaccuduxanus HaHOMarepuasioB B 3aBUCHMOCTH OT XapaKT€pHOTO pa3Mepa.

Krnaccudukanus MaTepranoB 110 CTPYKTYPHBIM IPU3HAKaM.

Hanouactunel: Hanoknacteprsl. Hanokpucrannel. @ymnepenst. HanoTpyOku. CynepMoJIeKyIIbl.
buomonexyner. Munennsl. JIunocoMsl.

8. KoucomuaoupoBanHbsie HaHoMaTepuanbl: HaHoxpucrammuueckue Marepuanbl. OynnepuThl.
®otonHble KpUCcTAUIHL. CIOUCTHIE HAHOKOMIO3MTHL. MaTpuuHble HaHOKOMIIO3UTHL. HaHomopuctele
Marepuansl. Hanoasporenu.

9. Hauomucnepcun: Hanonopowku. Hanocycnensun. Hanoamynscnu. Hanoaspozonn.

10. Knaccudukanus TUCIEPCHBIX CUCTEM 10 arperaTHOMY COCTOSTHHIO.

11. 3omu. Asposonu. I'enu. [Topouiku.

12. Yactuna. Amomepar. Arperar.

13. Knaccuduxainus AUCIEPCHBIX CUCTEM TI0 pa3MepaM.

14. Kraccubukauus HaHOMATepUAJIOB IO TE€OMETpPUUYECKOH (opMe M pa3sMEpHOCTH CTPYKTYPHBIX
3JIEMEHTOB.

15. Knaccudukauus TUCIEPCHBIX CHCTEM I10 MEPHOCTH.

16. OcHoBHBIE TpeOOBaHUA K METOAAM IIOJy4EHHs] HAHOMATEPHUAJIOB.

17. Knaccudukanus HaHOTEXHOIOTHH.

18. Crioco6bl mosryueHuss HAHOPa3MEPHBIX MaTepHualioB (001as KiaccubUKaIus).

19. OcHoBHBIe TpeOOBaHUS K METOAAM IOJIyUYEHHS] HAHOMATEPHAJIOB.

20. Merogsl MexaHHUYECKOro aucnepruposaHus. [lodydeHue HaHOMarepHaroB MEXaHUYECKHM
u3MensdeHueM. [IpenmMyinecTBa U HEIOCTaTKH METOA.

21. MeToapl MEXaHUYIECKOTO AUCIEPTUPOBaHUSA. MeTonpl UHTEHCHBHOH IIIacTUUeCKoU JiehopMmariuun
(MI1MT). TlpenmyiiectBa ¥ HEAOCTATKH METOOB. ‘

22. Mertonsl MeXaHHUYECKOro JaucheprupoBanus. IlonmydeHue HaHOMaTepualoB MEXaHUYECKUM

BO3JICHCTBUEM pas/IndHbIX  CPEU. HpeHMyHleCTBa N HESOOCTAaTKH METOLOB. Kaputammonso-
I‘I/I}IPO)II/IHaMI/I‘-IeCKI/Iﬁ Merond. M3sMenpuenue YIBTPA3BYKOM.

N s D=




23. Merompl MexaHuU4eckoro jucrneprupopanus. llomyueHwe HaHOMAarepuaaoB MEXaHUYECKHM
BO3ZEHiCTBHEM pazMuHbIX cped. llpenmymectBa u HemocTaTku MeTonoB. BHOparMoHHBIA MeETO.
VYiapuo-BonHOBast 00padoTKa. JleTOHaMOHHBINH CHHTES.

24. Meronpl ¢u3MYEeCKOro JucIeprupoBaHus. Ilomydenme HaHOMATEpHANOB  pPaCHBUICHHEM
pacmiaBoB. [IpeuMyIecTBa B HELOCTATKUA METOIOB.

25. Metonas! ¢usndeckoro aucneprupopasus. [lonydeHue HaHOMAaTepHaloB METOJOM HCIApEHHS-
KoHJeHcanuu. [IpeumyiecTsa 1 HEAOCTATKU METO/IOB.

26.  Metoasl ¢dusnueckoro aucrneprupoBaHusd. llomydeHue HaBHOMarepHaloB IO BaKyyM-
CyOIMMAalMOHHON TeXHONOTHHU. [TperMymecTBa U HEOCTAaTKA METOOB.

27. Meronsr ¢uzmueckoro aucnepruposaHus. [lonyuyeHue HaHOMaTepuasoB € HCHOJIB30BAaHUEM

TBEpAOQa3HbIX MpeBpalteHuii. [IpenMynecTBa 1 HeAOCTaTKU METOLOB.

28. TMonyvyenne HAHOMATEPUAIOB C MCIOIB30BAHHEM XMMUYECKMX PEAaKIMi — METOABI OCAXICHUS U
COOCaXKJICHHS, TPEUMYIIECTBA U HEIOCTATKHU.

29. Tlonyuenue HaHOMATEPHAIIOB C UCIIONBE30BAaHNEM XUMHUUECKUX PEaKIUil — MEeTOJl BOCCTAHOBIICHHUS,
IPEUMYIIECTBA U HEJOCTATKH.

30. [Mony4yeHre HAHOMATEPHUAIOB C MCIIONB30BAHHEM XUMHUYECKHX PEAKIUH — METOA Ta30(asHBIX
XMMHYECKUX PeakIiui, IpPeuMyIlecTBa U HeJOCTATKH.

31. IlonyueHure HAHOMATEPHAJIOB JIEKTPOXUMHUUECKUMH METONAMY, IPEUMYILECTBA ¥ HENOCTATKH.
32. IonydeHre HAHOMATEPHUAJIOB ITyTEM COYETAHUS XUMHUECKUX U (PU3HUYECKUX IPEeBPAICHUI.

33. Buonoruyeckue Mmoaxobl K MOIYYCHUIO HAaHOPA3MEPHBIX MaTepUasoB

34. Crnoco6bl KOHCOMUIAMYA HAHOPA3MEPHBIX MTOPOINKOB -[IPECCOBAHUE.

35. OCHOBHBIC TUIIBI CTPYKTYDP HAaHOMATEPHAIIOB.

36. Ponb gedexro, BozHuKaromux B HM BeneacTeue ocoOeHHOCTEH METOAOB UX MONyYEHHS.

37. TlpumeneHHe HaHOPa3MEPHBIX MATEPHAIIOB - MeTalIMYeCKUe HaHOMATEPHAIBL.

38. IIpuMeHeHHe HAHOPAa3MEPHBIX Marepuanos - KoMIO3HIIMOHHEBIE MaTepHabl ¢ HAHOPAa3MEPHLIMU
YaCTUIAMH U OTACIHHBIMH CIIOSMHU.

39. IlpuMeHeHHe HAHOPa3MEpHBIX MaTepuanoB - Kepamuueckue MaTepuaibl B HAHOCTPYKTYPHOM
COCTOSIHHH. :

40. TTprMeHeHHEe HAHOPA3MEPHBIX MaTepHaoB - [[pON3BOJACTBEHHEIE TEXHOIOTHH.

41. TlpuMeHeHHe HaHOpa3MEpHbIX MarepuagoB - Cos3naHume 3alMTHBIX, JIEKOPaTHBHBIX H
U3HOCOCTOMKUX OKPBITUH.

42, TlpuMeHEHUE HAaHOPAa3MEPHBIX MAaTEPHAJIOB - DJIEKTPOHHAS U JIEKTPO-MArHUTHAs TEXHHKA.

43. TlpuMeneHWe HAHOPA3MEPHBIX MarepHaioB - VICHoOIb30BaHHE HaHOMATEPUAJOB B OMOJIOTHM H
MeIUIMHE.

TemaTHKa HHAUBUAYAJLHBIX 3aJaHUI HA CAMOCTOSATEIbHYIO
pedeparnBHyI0 paboTy CTYICHTOB

. Knmaccudukanus 1ucrepcHbIX YacTHII IO arperarHoMy COCTOSIHHIO.
. Knaccuduxanus quciepCcHbIX HacTHIL II0 pa3zMepaM.

. Kinaccuduxanus nucnepcHbIX YaCTHIL 110 MEPHOCTH.

. CocoObI ToyYeHus] HAHOPa3MEPHBIX MaTepHaIoB.

. MeToib1 MEXaHHYEeCKOTO JUCIIEPTUPOBAHMSL.

. Metoznp! (U3NIECKOTO JUCTIEPTUPOBAHU.

. MeToas!r XMMHYECKOTO AUCIIEPTHPOBAHUS.

o~ N B B~ WD —

. Brojioruyeckue moaxoas! K NOTYYCHUIO HaHOpa3MEepHBIX MaTepHAaJIOB.
9. Crnoco6sI KOHCOJIUJAIUNA HAHOPAa3MEPHBIX TOPOLIKOB.

10. ®u3uko-xuMUS NOTYUEHUS] HAHOCTPYKTYPHBIX MaTepHAJIOB.

11. ®opMupoBaHre HAHOMATEPHATIOB IO MEXAHU3MY «CHH3Y-BBEPXY.




12. ®opmupoBaHue HAHOMATEPHANIOB 10 MEXAHU3MY «CBEPXY-BHHU3Y,
13. Pa3MepHBbIe 3aBUCUMOCTH CBOMCTB HAHOMATEPHAJIOB.

14. OcobGeHHOCTH TEPMOAMHAMUYECKHUX CBOMCTB HAaHOCPE,
15. CtpykTypa HaHOPa3MEPHBIX MATEPUATIOB.

16. XapakTepUCTUKH OUCIIEPCHOCTH HAHOMAaTepHalloB.

17. TloBepXHOCTD, TPaHUILI, MOPHONOTUS HAHOMATEPHAIIOB.
18. DiekTpuueckue CBOHCTBa HAHOMATepHaloB.

19. deppoMarHUTHBIC XapaKTEPUCTHKH HAHOMATEpUaIOB.

20. OcobGeHHOCTH TEIUIOBBIX CBOMCTB HAHOMATEPHAIOB.

21. OnTudecKkue XapakTeprCcTUKA HaHOCPe.

22. Taddy3us B HaHOMaTepUaiax.

23. XuMHUUYECKHE CBOMCTBAa HAHOMATEPHAIIOB.

24. MexaHH4eCKUEC XapaKTePUCTUKU JUCIIEPCHBIX CPEl.

25. MeToapl N3y4YeHNs CBONCTB HAHOMATEPUAJIOB.

26. VccnenoBanue pasMEpHBIX XapaKTEPUCTHK.

27. OnpeneneHue 3IEMEHTHOTO COCTaRBa.

28. Onpenenenue (pa3oBOro cOCTana.

29. MeTo/Ibl H3yUYeHUS ITOBEPXHOCTH.

30. Hcronp3oBanue HAHOMATEPHATIOB B IPAKTHUECKOM NEATEIILHOCTH.
31. ITpuMeHeHue HAHOMATEPUAJIOB B IPOMBINIIEHHOCTH.

32. Vcnonp3oBanue HAHOMATEPUATIOB B OMONIOTMHY MEIHIINHE.

7. YAEBHO-METOANYECKOE U UTHOOPMAIMOHHOE
OBECIIEYEHUE JUCIHUILIJIMHBI

OcHoBHas AuTepaT4 P
1. ProxonxoB JI.M. Hanomarepnansl: yuebuoe nocodue/ Penkonxos JI.1., JIéguna B.B.,
Jzunzurypu 2.J1.— DnekTpoH. TekcToBble AanHble.— M.: BMUHOM. JlaGoparopus 3Hanuii, 2014.—
366 c.— Pexum noctyna: http://www.iprbookshop.ru/4593.— DBC «IPRbooks», no maposo.
2. Butasp [1.A. Hanomarepuanopenenue: yuebHoe nocobue/ Butsze [1.A., CeunyHoruy H.A.,
Kyuc JI.B.— DinekTpoH. TekcToBBIE JaHHble.— MuHcK: Beimiimas mxona, 2015.— 512 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/35501.— OBC «IPRbooks», o napoiro.
3. AnnpueBckuii P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepraoBeieHUs. BO3MOXHOCTH 1
nupobaemsl / AuapueBckuit P.A.— Dnexrpon. TekcToele nanHele.— M.: BMHOM. Jla6opatopus
sHanui, 2014.— 253 ¢.— PexxuM pocryma: http://www.iprbookshop.ru/4575.— DBC «IPRbooks», mo
MapOIIIO.
4. [Ha6aruna T.M. Hanoxumus u HaHOMaTepuaisl: yueOHoe nocobue/ [abaruna T.W., ['onyOes
A.M.— DJeKTpOH. TeKCTOBBIE NaHHBIE.— M.: MOCKOBCKHH rocynapCTBEHHBIH TEXHHYECKUIH
yumuBepcuteT umenu H.3. baymana, 2014.— 64 ¢.— Pexxum pocrtyna:

http://www.iprbookshop.ru/30893.— 3BC «IPRbooks», 110 mapouro




5. I'mezep A.M. AMop¢HO-HaHOKpUCTAIMYecKue cruaBel / [esep A.M., lllypeiruga H.A.—
OnektpoH. TekcToBble JaHHbple.— M.: DU3MATIINT, 2013.— 452 c.— Pexxum pocryna:
http://www.iprbookshop.ru/24306.— 3BC «IPRbooks», no napoiro.

JononHUTEILHAS AUTEPATYPA
1. TexHONMOIMM KOHCTPYKHUOHHBIX HAHOCTPYKTYPHBIX MaT€pUAIOB M MMOKPHITHNA: MOHOTpadusy/
IT.A. Buts3b [¥ Ap.].— DIEKTPOH. TEKCTOBBIE JaHHble.— MuHck: benmopycckas Hayka, 2011.— 283 c.
— Pexum nocryna: http://www.iprbookshop.ru/12322.— 3BC «IPRbooksy, 110 mapo.1o
2. Pynckoii A.W. HarocTpykTypupoBaHHBIE METAJUIMUECKHE MaTepHaiibl/ Pyrckoit A.I/I.——b
OnexTpoH. TekcToBble JaHHble.— CII0.: Cankr-IleTepOyprekuit HOMTUTEXHUYIECKUH YHUBEPCUTET
[Terpa Benukoro, Hayka, 2011.— 270 c.— Pexum gocrtyna: http://www.iprbookshop.ru/43958.—
9BC «IPRbooks», o naposzo.
3. T'onmosun FO.U. OcuoBs! HaHOTexHONMOrNH/ ['0noBUH 0. M1.— DNeKTpoH. TEKCTOBHIE JaHHBIC.—
M.: MamuHocTpoenue, 2012.— 656 c.— Pexum noctyna: http://www.iprbookshop.ru/18532.— 3BC
«IPRbooks», no napoutto.
4. ['yceB A.W. Hanomarepuansl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTHH: yuebHoe nocobue/ ['yces
A.W.— 3DnexTpoH. TekcToBble AaHHble.— M.: OU3MATIINT, 2009.— 416 c.— Pexum noctyna:
http://www.iprbookshop.ru/12979.— 3BC «IPRbooksy, no nmapomzo.
5. HaHOTeXHOJIOTHH ¥ ClieHHalbHble MaTepHaisl: yaeOHoe nocodue s By3os/ F0.I1. Connues [u
Ip.].— DnexTpoH. TekcroBble nagHble.— CI16.: XUMUW3JAT, 2009.— 336 c.— Pexxum moctyna:
http://www.iprbookshop.ru/22540.— 3BC «IPRbooks», 1o maposro
6. HanotexHonoruu u cnenyaibHble MaTepualsl : YuebHoe nocobue ans By3os / ConHieB
FO.IL., [psixun E.U., Bonorkanuna C.A., Iletkosa A Il - CIT6. : XUMUIJIAT, 2009. -
http://www.studentlibrary.ru/book/ISBN9785938081772.html
B) NlepHOAMYeCKUE H3AAHUS
1. Kypnaun «Jlureitimux Poccum».
2. Xypuan «JluteltHoe IPOU3BOACTBOY.
3. Xypuan UsBectust AxagemMun Hayk «MeTtamibDy.
4. Xypnan U3Bectus By30B «LIBeTHas MeTaIypruy.
! .
IIpoepammmoe u KoMMyHUKAYUOHHOE 0becneveHue

http://www.de.vlsu.ru:81/umk — Kadeapa «JIuTeliHble npoLiecchl U KOHCTPYKL{MOHHBIE

Marepuanbl» — (BXOJ /IS 3aperiCTPUPOBAHHBIX I10/Ib30BaTeelt).

Oneparmmonsas cucteMa Windows, cranjapTHbIE OQHCHBIE IIPOTPaMMBL.




8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

Jits  peanmmsammu  oOpaszoBarelbHOrO  Ipollecca 10 JUCHUIUIMHE — HCIONB3YIOTCS
MYJIBTUMENUNHHBIE JEKIUOHHBIE ayJUTOPUH xapeapsl «TexHonmoruu yHKIHOHATBHBIX H
KOHCTPYKIIMOHHBIX  MaTepHasioB». JICKNMOHHBIE 3aHATHSA  IIPOBOASTCA C  HCIOJIB30BAHHEM
MYyJIBTUMEIUAHBIX JICKIUA ¥ KOMIIIEKTOB cnainoB. JlaGoparopuble paboTel IMpPOBOAATCS B
CIIELUATM3HPOBAHHBIX  ayJUTOpUsAX Kadenpbl, OCHAUIEHHBIX COBpEMEHHBIMU IpuOOpaMu U
o0opymoBaHUEM JUIs aHAJIN3a CTPYKTYPHl M KOHTPOJII TEXHOJIOTHYECKUX CBOMCTB MaTcpHasioB.

Kapenpa pacmomaraeT KOMIBIOTEPHBIM  KJIACCOM € COBPEMEHHBIM  HPOIpPaMMHBIM
obecrmeyeHreM, JIOKAJbHON BBEIYHCIATENLHOW ceTbio M jgoctynoM B MHTepHer 1 paboTel €
HuTepHET-pecypcoM MO U3y4aeMOoH AUCIUILIMHE.

Hayuno-texunveckast Oubmmoreka BilY pacnomaraer oOmmwpHeIM  (GOHAOM HAydHO-
TEXHUYECKON TUTEparyphl.

Pabouas mporpaMma AUCIUIUIMHBI COCTaBIe€HA B cOOTBeTCTBUH ¢ Tpeboparusmu GPI'OC BO no
HampaBieHuto  29.03.04 «TexHoaorus Xy10KECTBEHHOH 00papOTKH MaTeEpUanoB

Pabouyio mporpamMmMy cocTaBuil noutent llapmun B.H.
(®UO, n c '
|

Penenzent g

I'masnerit Texuaonor OO0 «KJIMO» . ’ E.B.Cepena

(mecTo padoThl, nomxHOCTH, DUO, oamHCch)

|

I

Iporpamma paccmoTpeHa U ofo0peHa Ha 3aceJaHun Kadepsl

[Tpotoxoa Ne 2-6 or 10 HOs6ps 2015 rona

i
4

3asenyrommit kadenpoit B.A Keunn

(CDI/Ib, MIOJIITKCH)

1
|
|
i
i

PabGouas mporpaMma paccMOTpeHa M O100peHa Ha 3aceJaHHH y4eOHO-METOOUUECKOH KOMHCCHH

HanpasJIeHusA 29.03.04 «Texnonmorus XynoXeCTBEHHON 06p96<ﬁ MaTepHaIOB»

ITpotokon Ne 2-a ot 10 Host6pst 2015 rona

IIpencenarens KOMUCCHU B.A Keunn

(/((DI/IO, HOILHI/I\;B)



JIUCT INEPEYTBEPXJIEHUWS

PABOYEM ITPOT'PAMMBI TUCIUTIIMHBI (MO YJIST)

Pa6ouas mporpaMma ofo0peHa Ha
ITporoxo:n 3acenanus Kadeapsr Ne

3aBeayromuit kadeapoi

y4eOHBII IO

Pa6ouas mporpamMma oo6peHa Ha
I[Tporoxoin 3acenanus kadempnr N

3aBenyronuii kagenpoi

Pa6ouas mporpamMma ofo6peHa Ha
ITporokoi 3acenanust kKadeapsr No

3aBenyromuii kadenapoi

oT rosa
B.A.Keunn

yueOHBIN IO/

oT roja
B.A.Keunn

y4eOHBIH IOt

oT roza
B.A Keunn




MunHucTepcTBO 06pazoBanus u Hayku Poccniickoii denepanuu
deepaabHOE TOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BaTENIBHOE yUPEKICHHE
BBICIIIETO 00pa30BaHUs

i «BaaauMupcknii rocyiapcTBeHHbIH YHUBEPCUTET
umenn Anekcanapa ['puropsesuua u Huxonas I'puropsesnda CTosieTOBBIX»
Baly)
WHCTATYT MHHOBAallMOHHBIX TEXHOJIOIUH

Kadenpa «TexHonorun QyHKIMOHAIBHEIX ¥ KOMIO3UIMOHHBIX MaTePHAIIOB)

AKTyalIu3upoOBaHHAas

pabouas mporpamma

paccMoTpeHa u ofo0peHa

Ha 3acenaHuu kadenpsl

mpotokoa Ne  or 20 r

3asenyronmit kagenapoi
B.A.Keunn

(moxnuce, ®UO)

AKTyajau3anus padoueii nporpaMmsl JMCHHIIAHBI

1 «MaTepnaJmBezle}me HAHOMATCPHUAJIOB 1 HAHOCHCTEM)

(HaHMEHOBAHNE JHCUHIIIHHBI)

HanpasjieHue NoaroToBKU - 29.03.04 «TexHonorus Xy105KeCTBEHHOI
' : 00padoTKH MaTEPHATOB)

IIpoduas/mporpaMma NOAroTOBKH

YpoBeHDb BhICIHIETr0 06PA30BaAHHSA ' ‘ ' OakanaBpHar

®opma obyueHust 3a04Has

Bramumup 2015

PaGouas nporpamma yd4eGHOM [UCHHIUIMHBL aKTyaJH3HpPOBaHa B YaCTH PEKOMEHyeMOi

JUTEpaTypPBL

AKTyaJII/ISaHI/IH BHIIIOJIHCHA!

(monmuck, nomkHOCTH, DUO)




