MWUHUCTEPCTBO HAYKW W BbICLWLEITO OBEPA30BAHNA POCCUNCKOWM ®EOEPALIAN
depepanbHoe rocygapcTBeHHoe GroaXeTHOe obpa3oBaTesibHOe yypexaeHue
BbiCLLIEro 00pa3oBaHus
«3abankanbCKnin rocy4apCTBEHHbIN YHUBEPCUTET»
(PreQy BO «3ably»)
®akynbTeT eCTeCTBEHHbIX HayK, MaTeMaTUK/U U TEXHONOMn

Kadbenpa TexHUKN, TEXHONOMMU N 6e30NaCHOCTU XN3HEAEATENBHOCTHU

YTBEPXIAIO:

HekaH cpakynbteTa

Tokapesa HO.C.

« » 20 r.

PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
651.B.[1B.11.2 HOBbIE TEXHOJIOIr'M N MATEPUATIbI
Ha 108 yaca(oB), 3 3a4eTHbIX(ble) eanHML(bI)

ONs HanpaBneHnsa NOAroToBkK (cneunanbHocTn) 44.03.01 — MNeparormyeckoe obpasoBaHme

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Mpodmnb — OBpas3oBaHue B 06riacT 6€30MacHOCTU XU3HeAesTeNbLHOCTM (ansa Habopa 2017)

dopma 0byyeHnsa 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

C(pOpMI/IpOBaTb Y CTYAEHTOB 3HAaHUA O cneunarnbHbIX CTandx, cnjiaBax U HOBbIX MaTepunanax n
BO3MOXHOCTAX UX MPUMEHEHNA B cospemeHHon NPOMbILUIEHHOCTHW.

3apaym nsyyeHus aMCUMNnHbI

- 03HAKOMUTbLCH C COCTaBaMu, CTPYKTYPHbLIM CTPOEHUEM M CBOMCTBAMM HOBbIX MaTepuaros;
- 03HAKOMUTBLCS C XapaKTepOM KX NoBeAEHUS NPY TePMUYECKOM U AeddOPMALIMOHHOM
BO3JENCTBUM, a TAKKE B YCIOBUSAX 3KCNyaTaumu;

- U3Y4NTb NPOrPECCMBHbIE TEXHOMOMMM NPOM3BOACTBA M 06pabOTKN HOBbLIX MaTepuarnos B
pasnnyYHbIX OTPACNSAX NPOMbILLEHHOCTHU.

1.2. Mecto ancuunnuHel (Moayns) B cTtpykrype Ol

OucuunnuHa «HoBble TexHONorMM U MaTepuarnbsl» NPUHALNEXUT BapuaTMBHOM YacTu onoka b.
1. Oucumnnuubl (mogynu) ydebHoro nnaHa no HanpasneHuto 44.03.05 [Neparormyeckoe
obpasoBaHne npodunb «ObpasoBaHMe B obnactM 6Ge30NacHOCTU XU3HEAEATENbHOCTU» U
SIBNSAETCS KypcoM No BbIGOpy.

1.3. O6em aucumnnuHbl (MoaynsA) ¢ ykazaHueM TPyAOEeMKOCTU BCeX BUAOB
y4yeOHOM paboTbl

OOwasa TpyA0EMKOCTb ANCUUMNNHBI (MOAyns) cocTaenseT 3 3a4eTHbIX(blie) eguHnu(bl), 108
Yyacos.

3aoyHas dopma

PacnpegeneHue no cemectpam

Buabl 3aHaATUI 9 Bcero yacos
cemecTp

O0was TpyaoeMKOCTb 108
AyauTOpHbIE 3aHATUS, B 18 18
T.u.
nekumoHHble (J1K) 8 8
npakTnyeckue 0 0
(cemuHapckme) (M3, C3)
na6opatopHsbie (J1P) 10 10
CamocTosTenbHas 90 90
paboTa ctygeHToB (CPC)
dopma NpoMeExKyTOYHOM 3auer 0

artTectauum B cemMmecTpe

KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KIT)

2. Tpe6oBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI
2



I'Ipou,ecc N3yvyeHna ancumniinHbl HanpasieH Ha (bOpMVIpOBaHVIe cnepyrowmx KOMMeTeHUWI:

MHoekc

Co,qepx(aHme KomMneTeHuunn
KoOMneTeHunn

Cnoco6bHOCTb OpraHn3oBbIBaTb COTPYAHMYECTBO 0ByYatoLLmxCs,
MNK-7 noaaepXunBaTtb UX aKTUBHOCTb, MHULMATUBHOCTb U CAMOCTOATENbHOCTD,
pa3BuBaTb TBOPYECKME CNOCOBHOCTH

[OTOBHOCTb UCMONBL30BaTh CUCTEMATU3NPOBAHHBIE TEOPETUYECKNE U
MK-11 npakTuyeckme 3HaHna ons NOCTaHOBKU M peLLeHns nccnegoBaTesibCkmux 3agad
B 06nacTtu obpa3oBaHus

MNMnanupyemble pesynbTaTbl 06y4eHUs No AUCUUNAMHE ANa nocneoBaTenbHOro AOCTUXEHUS
YpOBHEN CHOPMUPOBAHHOCTN KOMMETEHLNIA

PesynbTaTt 06yyeHus

Moporosbli:

1. CoBpeMeHHbIe nNpakTu4eckme paspaboTKM HOBbIX KOHCTPYKLUOHHbIX
MaTepuanos.

2. Xumu4yeckne meTobl HAHECEHUSI NOKPbLITUA

3. MexaHuyeckue u yHKUNOHarnbHbIe CBOMCTBA HAHOCTPYKTYPUPOBAHHbIX
mMartepuanos.

CTaHpapTHbIN:

1. MOHATUMHBIN annapaTt CMEXHbIX ANCLUNMNIIVH;

3HaTb 2. OCHOBbI Hay4HON KOMMYHMUKaLWW;

3. TepmuHocucTemy npeameTHom obnactu — amopdHble Matepumarnsl,
aHTUKOPPO3NOHHbIE MaTepuarbl, CBepXMnnacTuyHble MaTepuanbl, MeToabl
HaHeCeHMWs NMOKPLITUIA, HAHOCTPYKTYPUPOBaHHbIE MaTepuarnsi.

OTanoHHbIN:

1. Cnocobbl 1 MeToAbl BeAEHWS HAaYYHOW OUCKYCCUM;

2. AkTyanbHble NpobnemMbl HOBbIX MaTepManoB U TEXHOSOMMIA

3. HoBenwwme Teopuun, nHTepnpeTaumm, MetToabl N TEXHONOMMU HOBbIX
KOHCTPYKLMOHHBIX MaTtepuarnos.

Moporos.blii:

1. Hantn Heobxooumyto npegmMeTHy0 nHopMaLuuio, NONb30BaTbCS CPaABOYHOM
nntepartypon;

2. N3noXuTb OCHOBHbIE TeopeTuyeckme Nnpobnembl NONy4YeHUs HOBbIX
mMartepuanos 1 TeXHOMNOorum

3. PenpoayuupoBaTtb UMEIOLLYOCA UHAOPMALLMIO.

\/na~-r:



JNVECIb

CTaHpapTHbIN:

1. OBocHOBbIBaATbL NPUMEHEHME MATEPMANOB B NPOMbILLITEHHOCTY;
2. BbibmpaTb 1 060CHOBbLIBaTL BbIOOP HAHOTEXHOMOIUIA.

OTanoHHbIN:

1. KpuTnyecku oueHmMBaTh U MHTEPNPETMPOBATL Hay4HbIW ONbIT B UCCIe40BaHMM
NnonyyYeHns 3aroToBOK

2. CuctematnsmpoBaTb N TECTUPOBATL NOSTYYEHHYO MHOPMALINIO;

3. lNpes3eHTOBaTbL pe3ynbTaThl HAYYHOro UCCNEeLOBaHUS.

Bnapetb

Moporoeblii:

1. OcHoBamu nccnegoBaTenbCKON AeATENbHOCTU B NPOdeCCUOHaNbHOM
obnacTu;

2. YMeHueM BOCMNpOn3BOANTL NOSYYEHHbIE 3HaHWS;

3. YMeHMeM NCnonHATbL NocTaBreHHble NpodeccMoHanbHble 3a4aqun.

CTaHpapTHbIN:

1. YMeHnem npoBOANTb HaY4YHbIN SKCMEPUMEHT;

2. YMEHMEM NCNoNb30BaTb COBPEMEHHbIE TEXHONOMMM AN MNOMYyYEHUST HAY4YHbIX
pe3ynbTaToB;

3. TOTOBHOCTbLIO BHEAPATL NpodeccuoHarbHble 3HaHUS B NpodheCCUoHarnbHy
[esaTenbHOCTb.

OTanoHHbIN:

1. FOTOBHOCTBIO NPUHMMATL HeCTaH4apTHbIE pelleHns npodeccnoHanbHbIX
3apav;
2. TOTOBHOCTBIO K MPOOOIMKEHNIO OOYYEHNS Ha CreaytoLLen CTyNeHun.

3. CopepxaHue gUCLMNIINHDbI

3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUN

3aouHasa dopma

Home Beero AyaunTopHble
Moaynb pa3/1MeJ'F|)a HaunmeHoBaHue pasgena ‘-IaCCr)B 3aHATUSA CPC
JIK|M3(C3)| NP
1 1 CneumanbHble cTanu u cnraesbl. MaTepmanbl ¢l 35 |a > | 30
0COBbIMUN TEXHONOrMYECKUMU CBOMCTBAMN.
AmopdHbIe MaTepuansl.
2 2 HaHoCTpyKTYpupoOBaHHbIE MaTepuansi. 36 |2 4 | 30
MoKpbLITUSA N NNEHKM U3 HAHOMAaTepManoB
3 3 MeToabl N3y4yeHUs, KOHCTPYUPOBAHUS U 36 | 2 4 | 30
anardoctukm HKM. HaHoTexHonoruu.
Ntoro 108 | 8 0 10 | 90




3.2. JleKUMOHHbIe 3aHATUA

3aouHana dhopma

Moaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

» AsoTocoaep:kallme cTanu, CBoOMCTBa U 06nacTn NpuMeHeHus. « Ctanm u
crnnaebl M3 NMOPOLLUKOBbLIX MaTepuarnos. * VIHTepMeTannuaHble Matepuansi.
* MeTannokepamuyeckue matepuarnbl. « CBepxnnacTuyHble.
CeepxnpoBogswime. * Nopuctble (agcopbeHTsl). * CBEpxTBEPAbLIE
MaTepuansl.

* TexHonornn NonyyYeHnsa n cBoncTea aMmopdHLIX MaTtepmarnos ¢
HaHOCTpYKTYpbl 1 HAHOYaCTULbI. * HaHOKpUCcTannmyeckue matepuarnsi.
O6bemHble HaHokpucTannuueckue matepuarnsl. « TeXHONOrMU cMHTE3a
HKM. « dnsmnyeckme metoabl HaHeceHust nokpbiTu (PVD). « Xnmudeckne
MeToAbl HaHeceHust NoKpbITUA (CVD). « MneHku.

* TexHonornn nonyyYyeHnsa n cBoncTea amopdHbIX MaTtepmarnos ¢
HaHocTpyKTypbl U HAHOYACTULbI. * HaHOKpUcTannmMyeckne matepuansl.
OO6bemHble HaHokpucTannuueckme matepumarnsl. © TEXHONOMMU CUHTE3a
HKM. « dnsmnyeckme metoabl HaHeceHust nokpbiTui (PVD). « Xnmudeckne
MeToAabl HaHeceHus NoKpbITuiA (CVD). « MNMneHkw.

3.3. MpakTnyeckne (ceMnHapcKme) 3aHATUSA

3.4. labopaTopHble 3aHATUSA

3ao4Has dopma

Homep .
Moaynb CopaepxaHue nabopaTopHbIX 3aHATUN
pasgena
1. CBOMCTBaA N MUKPOCTPYKTYpPbI CleumanbHbIX CTanen n cniaeos. 2.
1 1 CTpyKTypa 1 CBOWCTBA CTanen 1 CniaBoB N3 MOPOLLKOBLIX Matepunanos.
3. CTpykTypa 1 cBOMCTBa MHTEpMETannuaos.
4. CTpyKTypa 1 cBoicTBa MeTannokepamukun. 5. CeepxnnactnyHble
2 2 MaTepuanbl, XapakTEPUCTUKM CTPYKTYPbl U TEXHOMOrMYeCcKMe yCnoBms

006paboTkun. 6. CTPyKTypbl CBEPXTBEPALIX MaTEPUASOB.




7. HaHOCTpyKTYpbl M HaHoYacTUubl. 8. MeToabl n3yvyeHus u
KOHCTPYMpOBaHUA HAHOCTPYKTYp. 9. Knaccmdmkauma MeToaoB cMHTE3a

HKM.

3.5. OpraHnsauusa camocTosTesribHOMN paboThbl

3aouHasa dhopma

CogepxaHue
MaTepuana
Homep o
Moaynb asnena| BBHOCUMOTO Ha Buabl camocTosTensHom paboThl
pasn camMocTosiTenbHoe
n3y4yeHue
CocraBneHne TepMMHOMOrMYECKON CUCTEMBI
MopucTble (cnosaps, rmoccapwus, Tesaypyca no teme, npobnewme);
1 1 (apcop0OeHThl). NOAroTOBKa COOOLLEHUI 1 JOKNAA0B; NOAroTOBKA
CeepxTBepable | aNEKTPOHHLIX NPE3eHTaUNi; N3roToBrneHne
mMaTepuansl. ANOAKTUYECKUX MaTepuanoB; paboTa C 3NeKTPOHHbIMU
obpasoBaTenbHbIMU peECYpPCaMMU.
CocTaBneHue TepMMHONOrMYECcKon CUCTEMBI
Xnumnyeckue .
MeTozb! (cnosaps, rnoccapus, Tesaypyca no Teme, npobneme);
NnoaroToBKa COOOLLEHUA 1 JOKNaaoB; NOAroToBKa
2 2 HaHeceHus A H El A A
oKD 3NEKTPOHHbIX NPe3eHTaLuWi; U3roToBNeHne
P ANOaKTUYEeCKUX MaTepuarnos; paboTa ¢ aNeKTPOHHbIMU
(CVD). MNMneHkun.
o6pa3oBaTeNbHLIMU PECYPCaMM.
ATOMHO CocTtaBneHue BONPOCOB pas3nnYHbIX TU-NOB NO
3 3 CANOBAST onpegeneHHbIM Temam (YyTOY-HALWNE, OLEHOYHbIE,
npakTuyeckne, TBOpYECKME BOMPOCHI, BONPOChI-
MUKPOCKOMNMUS.
WHTEpNpeTaLmm u T.M.).
4. NHTepakTuBHbIe (hopMbl 0OpasoBaTesibHbIX TEXHONOIrMM
Bua
Homep Konunyectso
Moaynbe y4eOHBbIX O6pa3soBaTenbHble TEXHONOMMK
pasgena 2 yacoB
3aHATUN
1 1.1 Jlekums | Nekumn ¢ ncnonb3oBaHMEM Npe3eHTaLun 3
> 21 Jab. TexHonornm y4ebHo-nuccnegoBaTenbCKon 4
) pab JeATenbHOCTH
3 3.1 Jlekuus | Jlekunm ¢ ncnonb3oBaHMEM Npe3eHTauun 2

5. ®DoHA OLEHOYHbIX CPeACTB AN NPOoBeAeHUs TeKyLlero KOHTponsa u

doHO oLIeHOYHbIX CpeacTB

NPOMEXYTOYHOM aTTecTauum odbyyaroLwmxcs no AucumninHe (moayno)



http://work.zabgu.ru/fos/22/22.3/22.3 %D0%9D%D0%A2%D0%B8%D0%9C%D0%B0%D1%82._%D0%9E%D0%91%D0%96_17_18.pdf

6. YuebHO-meTOaNUYECKOE M UH(pOPMALIMOHHOE obGecnevyeHne QUCLUNNMUHDI
6.1. OcHoBHasa nuTepaTypa
6.1.1. NMNeyvyaTHbIe UsgaHus

1. HaHoTexHonormm B mMalumHocTpoeHuu : yueb. nocobue / MNonsHuukos KOpuin Hukonaesund [un
ap.]. - Crapbi Ockon : THT, 2014. - 92 c. — 15 aks.

2. 3abenvH, C.®. HoBble KOHCTPYKUMOHHbIE M (PyHKUMOHanNbHble HaHomaTepuanbl : y4yeb.
nocobue. Y. 1 : HaHokepamunka n HaHokoMno3uTHasa kepamuka / C. ®. 3abenuH. - Yuta :
3ablyY, 2016. - 187 c. OnekTpoHHas Bepcust: 3abenuH1.

6.1.2. U3paHua us 3B6C

3. Poros, Brnagmmup AnekcaHOpoBu4Y. TexHOMNOrMA  KOHCTPYKUMOHHBLIX — MaTepuanos.
HaHoTtexHonorun : YuebHuk / PoroB Bnagumnp AnekcaHaposud; Poros B.A. - 2-e unsg. - M. :
MN3paTenbcTBO KOpanr, 2017. - 190. Pexxnm goctyna: http://www.biblio-
online.ru/book/DO1BA5DD-AA3D-49CF-A067-C6351CB24814

4. TonosuH, KO.N. OcHoBbl HaHoTexHonorun / KO. W. TonosuH; MonosuH HO.A. - Moscow :
MawwnHocTpoeHune, 2012. - . - OCHOBbI HaHOTEXHOMOMMI [ANeKTPOHHbIM pecypc] / FonoBuH
HO.N. - M.: MawunHocTpoeHue, 2012. Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785942756628.html.

6.2. [lononHuTenbHaa nuTepaTypa
6.2.1. MNeyvyaTHble U3gaHusA

1. Ceonctea M npuMeHeHne HaHomaTtepmanoB : y4eb. nocobume / BopoHoB Bnagumwnp
Kupunnosuu [n gp.]. - Ctapein Ockon : THT, 2012. - 220 ¢. — 15 aka3.

2. KoBwos, AHatonun Hukonaesmny. OCHOBbI HAaHOTEXHOMOrMM B TexHuKe : y4yeb. nocobue /
KoBwog, AHaTtonuin Hukonaesuy, 0. ®. Hasapos, /. M. N6parnmos. - 2-e n3g., ctep. - Mockea
1 Akapemus, 2011. - 240 c. — 21 3kK3.

3. lNonosuH, KO.N. BeegeHne B HaHOTExHUKY : yd4eb. nocobue / KO. W. TonoBuH. - Mockea :
MawwnHocTpoeHue, 2007. - 493 c. — 20 aka.

6.2.2. UspaHna n3 36C
6.3. Ba3bl gaHHbIX, MH(POPMALMOHHO-CNPABOYHbIE U MOUCKOBbIE CUCTEMbI

OBC «Tpouukun moct» (Www.trmost.ru)

OBbC «JlaHb» (www.e.lanbook.ru)

OBC «HOpant» (www.biblio-online.ru)

OBC «KoHcynbTaHT ctyaeHTa» (www.studentlibrary.ru)

7. MepeyeHb NporpamMHoOro oéecneyeHus

MporpammHoe obecneveHne obllero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunarnbHOro Ha3HauYeHUs:

8. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbBI

672000, r. YuTta, yn. babywknHa, 129,

aya. 14-002.

YyebHan ayguTopusi Onsi NPoOBEAEHMs1 3aHATUA NEKLUMOHHOro Tuna, 3aHATUA CEMUHAPCKOro
7



TMNa, rpynnoBblX U MHOUBMAYANbHbLIX KOHCYNbTauWW, TEKYLLEero KOHTPONA M NpoMEeXYyTOYHON
aTTecTaumn, HayyHo-uccnegoBaTenbckon paboTel. JlabopaTopusi matepuanoBegeHust U
TEXHONOMN KOHCTPYKLUNOHHBIX MaTepuaros.

Komnnekr cneumanbHon y4ebHon mebenu. [ocka ayauTopHas MernoBasi.
CneumnanuanpoBaHHas mebernb Ang XxpaHeHusa nutepaTypsb.

MK — 1 wrt. (B T.4. npenogaBaTenbckuin). JocTtyn Kk cetn NHTepHeT n obecneyeHne goctyna B
3MNEKTPOHHY0 MHGOPMALMOHHO-00pa3oBaTenbHy0 cpedy opraHm3auun.

672000, r. YuTta, yn. babywiknHa, 129,

aya. 14-131.

YyebHaa aygutopua Ons NPOBEAEHUSA 3aHATUN NEKLUMOHHOMO Tuna, 3aHATUM CEeMMHAPCKOro
TMNa, rpynnoBbIX U MHAMBUAYANbHbLIX KOHCYNbLTALMWA, TEKYLLEro KOHTPONS U NPOMEXYTOYHON
aTTecTaumy, KypCOBOIO MNPOEKTUPOBAHWUS  (BbIMOSIHEHWS  KYpPCOBbIX  paboT), HayyHoO-
nccnenoBaTenbCKOM U CaMOCTOATENbHOM paboThl.

KomnnekT cneumansHon yyebHon mebenu. [Jocka ayautopHasa menosad. MK — 3 wT (B Tu.
npenogaesartensckuii). MynstumegunHoe obopydoBaHMe: MEPEHOCHOW HOYTOYK, nepeHOCHON
NPOEKTOpP, NepeHOCHON 3kpaH u ap. Habopbl AeMOHCTpaLMOHHOro obopyaoBaHus U ydebHo-
HarnsgHbIX nocobuin, obecneunBaroliMe Tematudeckue wnmoctpaumn. CteHabl no BXKI.
Hoctyn k cetn WHTepHeT u obecneyeHne [oOCTyna B 9SNEKTPOHHYIO WMHGOPMaLNOHHO-
obpasoBaTenbHy0 cpeay opraHusauum.

9. MeToaun4yeckue peKkomMmeHaaunn no opraHn3aunm ndydyeHmna gnCcumniinHbl

JIeKUMOHHbIE 3aHATUA LenecoobpasHo MNpPOBOAMTbL C  MCMOSIb30BaAHUEM MYNbTUMEOUNHBIX
npeseHTaunn, KoOTopble COAEp)XaT crangbl TEeOpPeTUYECKOro Xapaktepa Mo CBOWCTBaM
mMarteuarnos.

lMpakTndyeckne ©  CeMUHAPCKME 3aHATUS  CTYOEHTOB  MfaHuMpyeTcsa Mo MpuHuuMny
cuctematmsaumm mn yrnybneHus 3HaHun yd4yebHOro mMartepuana no pasgenam nporpaMmmbl B
dopme BbINonHeHus nabopaToHbix padoT.

PaspaboTuumk/rpynna paspadotumkos: 3abennH Ceprein Pegoposud, npodeccop kadenpbl TT
n BX

PaccmoTtpeHa Ha 3acegaHum Kacheapbl
(npotokon ot 30.08.2017 r. Ne 9a)



