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1 esin 0OcBOCHUSA TUCHUTIIMHBI (MOTYJIA)

enstmu ocBoeHUsl IUCHUIUIMHBI (MOIyisl) «OCHOBBI HAaHOTEXHOJIOTUN» SIBIISIOTCA: Pa3BUTHE Yy CTY-
JICHTOB JIMYHOCTHBIX Ka4ecTB, a Takke (popMupoBaHUE OOUIEKYIBTYPHBIX U MPO(ecCHOHATBHBIX KOMIIETEH-
it B cootBeTcTBUU € TpeboBanusimu @I'OC BO no nanpasienuto noarorosku 22.03.02 Merammyprus.

OCHOBHBIE 11€JIM NTPENOAABAHUS JUCIUIIINHBL:

- J1aTh 3HAHMA MO KIACCU(UKAIMH, CBOMCTBAM M TEXHOJOTHSAM, a TaKXKe IO HCIOJIb30BAaHUIO HOBBIX
HaHOMaTEpPHAJIOB U HAHOTEXHOJIOTUH;

- IPUBHUTDH HABBIKH UCIIOJIH30BAHUS TEOPETUUECKUX 3HAHUM MPH BHIOOPE TPEOYEMBIX JJIsi KOHKPETHOTO
IIPUMEHEHHUSI HOBBIX HAHOMATEPHUAJIOB;

- MIOJTOTOBKA K Oyaymiell HAyYHOW M MPAKTUYECKOW NEATEIhHOCTH, CBSI3aHHOW C BHEAPCHUEM H HC-
M10JIb30BAHUEM HAHOMATEPUAIOB U HAHOTEXHOJIOTHH.

2 MecTo THCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
MOArOTOBKM 0akaJjiaBpa (Marucrpa, Crenuaaucra)

Huctunnuaa «OCHOBBI HAHOTEXHOJIOTHI» BXOJIUT B BapHaTHUBHYIO 4acTh Ojoka 1 oOpaszoBarenbHOM
MIPOrpaMMBl.

B nucuunimae «OCHOBBI HAHOTEXHOJIOTHI» UCTIOIB3YETCS MaTeMaTUYECKUI amnmapar, 3aKOHbl U Me-
TOJBI UCCIIEZIOBaHUS (PU3UKH, 3aKOHBI U METOJIbI HccaenoBaHus o0ieil xumuu. [loatomy 1uist ee ycnemHoro
OCBOCHHUS 00YYaIOIIHecs J0JDKHBI BIIaJIeTh OCHOBAMH BBICIICH MaTeMaTUKH, (GU3UKH M OOIIeH U HEOpTraHU-
YeCKOM XMMHUH, MaTepPHATIOBEICHUS B 00bEMaxX 4acoB, MPEyCMOTPEHHBIX Pab0YNM yUeOHBIM IIJIAHOM.

Jl1st ycrenmHoro u3y4eHus: Kypca JTucHUIinHbl «OCHOBBI HAHOTEXHOJIOTHI) M UX MPUMEHEHUe, IMo-
MHUMO 3HaHUH AJIeMEHTapHON (DU3UKHU, XUMUU U MaTeMaTHKU, 00ydaromuii JOHKEeH 001aaaTh CIeyOIINMA
3HAHUSMH: - U3 Kypca 00mIei GU3NKH UMETh IOHSTHS O (PU3UKE FJIEMEHTAPHBIX YaCTHUIl, KBAHTOBOU (DH3HKE,
3JIEKTPOMArHeTU3Me, MoJsIX HAlPSKEHUH; - U3 Kypca XMMUU 3HAThb OCHOBHBIE TUITbI XUMUYECKUX COEIUHE-
HUM, TUTIBI XUMUYECKUX PEaKUUi U MPEBpAICHUN, BUIBI CBSI3U MEXKIY JJIEMEHTAMU B 3aBUCUMOCTH OT UX
nosioxkeHus B Ilepuoanueckoil cucreMe 3JIeMEHTOB, OCOOEHHOCTH KAaTaJUTHUECKUX pEeaklui; - U3 Kypca
MaTepUaIOBEICHUS] UMETh MOHATHS 00 0COOEHHOCTSIX CTPOCHHS U CBOMCTB BEIIECTB M MAaT€PUAJIOB, CTPYK-
Typax METaJUIOB U CILJIABOB, CTAJSX, UX MapKax, CBOMCTBaX CTajell U XMMUYECKOM COCTABE.

st ocBoeHUST TUCHUTITUHBI «OCHOBBI HAHOTEXHOJIOTHI» HEOOXOAMMBI 3HAHUS OCOOEHHOCTEH TEXHO-
JIOTUYECKHUX MPOLIECCOB, KOTOPHIE 00yUaIONINECs U3YyUaloT B X0/1€ MPOU3BOJICTBEHHOM MPAKTUKH - TPAKTUKU
10 TIOJTYYEHUIO TPO(PECCHOHANIBHBIX YMEHUHN U OTIbITa TPOPECCHOHATBHOM IEATETLHOCTH.

3HaHus (YMEHHUsI, BIAJACHH), TONy4YEHHBIC MTPU U3YUYECHUU JAHHOW AMCUUILIMHBI OYAYT HEOOXOIUMBI
JUISl IOATOTOBKY K UTOTOBOM aTTECTallMH, a Takxke Jyisl BbimoHeHus: BKP.

3 Komnerenuun ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILUIMHBI (MOAYJIs) M INIAHMPYeMble pPe3yJabTaThl 00y4eHust

B pesynbrare ocBoeHHs qucHUILTAHEI (MOayms) «OCHOBBI HAHOTEXHOJIOTHIY 00yUYaIOIIHIACS JOJDKEH
00J1a/1aTh CIEeIYIOIUMU KOMIETSHIIHSIMHU:

CrpyKTypHBIH
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETEHIINHT

[TK-12: cnocoOHOCTBIO OCYLIECTBIISITh BEIOOP MaTepuaioB AJIs U3AENUN pa3IuYHOrO Ha3HAUYCHUS C y4ETOM
HKCIUTYaTAlMOHHBIX TPEOOBAHUHN M OXPaHbI OKPY>KAIOLIEH CpeJIbl

3Harthb - OCHOBHbIE TEPMUHBI U MOHATHUS B 001aCTH HAHOMATEPHAJIOB U HAHOCUCTEM;

- OIpeEIIEHUs IPOLECCOB HAHOTEXHOJIOTHI;

- OTJINYUTEJIbHBIE MPU3HAKA HAHOTEXHOJOTUHM U IOJTY4YEHUs HaHOMaTepHallOB
Pa3IMYHON MEPHOCTH;

- XapakTepHble 0COOEHHOCTH MPOLIECCOB MOJIYYCHUs HAaHOMATEpPHAJIOB Pa3IMYHON
MEPHOCTH C Yy4€TOM KCIUTyaTal[MOHHBIX TPEOOBAHUI M OXPAaHbI OKPY>KAIOLIEH Cpe.bl;

— IPUHIMIBI BBIOOPA TEXHOJIOTMYECKHX PEXKUMOB ITPOLECCOB MOJTY4YEHUs] HAHOMA-
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CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

TEPUAJIOB C YYETOM AKCIUTYaTallMOHHBIX TPEOOBAHHUI M OXPaHbl OKPYKAIOIICH CPEIbI;

- TEXHOJIOTHYECKUE OMEPAlMM M TEXHOJOTHYECKHUE PEKHUMBI MPOIIECCOB TOJyde-
HUSI HAHOMATEPHUAJIOB C YYETOM JIKCIUTyaTallMOHHBIX TPEOOBAaHUN U OXPaHBI OKPYKaro-
IEH Cpeibl;

- OCHOBHBIC M BCIIOMOTATEJIbHBIE MaTepuaibl U OOOpYJAOBaHUE IS TOTYYCHUS
HaHOMAaTEPHAJIOB

VYMeTh

— 00cy)XIaTb COBPEMEHHOE COCTOSIHUE HAHOTEXHOJIOI U

— OIpeneNsITh OCHOBHbIE TEHJCHIIMU PAa3BUTUS HAHOTEXHOJIOTUI ¢ y4eTOM KCIUTyara-
IIUOHHBIX TPEOOBAHUIN M OXPAaHbI OKPYKAIOIIECH CPe/Ibl;

— IpHOOpeTaTh 3HAHUA B 00JACTU IIPOLECCOB MOJIyYEHHs] HAHOMATEPHUAIOB U3 Pa3iIny-
HBIX UCTOYHUKOB Hay4YHOH MH(OpMaIuuy;

— HCHOJb30BaTh CYIIECTBYIOIIME MCTOYHUKU HAayyHOW MH(OpMALUM Ul IOUCKA pe-
HICHUH MPH pa3paboTKe 31eMEeHTOB () ()EeKTUBHBIX HAHOTEXHOIOTHIA;

— pemaTh 3a1a4u IPOQEeCcCHOHATBHON IESATEIBHOCTH IPH Pa3paboTKe MPOLECcCOB IO-
Jy4eHHUsT HAaHOMATEepUAJIOB C YYETOM SKCIUTyaTallMOHHBIX TPEOOBaHUN U OXPaHbI OKPY-
YKAIOILEH Cpeibl

Bnanets

—  npo(heCCHOHALHBIM SI3bIKOM B 00JIACTH MTPOIIECCOB MOJIYUEHHS] HAHOMATEPHUAJIOB;

— TMPaKTHYECKHMHU HaBBIKAMH Pa3paOOTKH 3JEMEHTOB HAHOTEXHOJOTHH C MCIOJb30Ba-
HUEM Pa3JIMYHBIX HCTOYHUKOB HAaydYHOW HH(DOpPMAIMHM C YY4E€TOM SKCILTyaTallMOHHBIX
TpeOOBaHUH M OXPAHbI OKPYKAIOIICH CPEIbl;

— MeToaMKaMu 00001IeHUs HH(DOpPMAIUU B 00J1aCTH HAHOTEXHOJIOTHI;

— OCHOBHBIMH METOJIaMH pEIeHHs 3a1ad i pa3pabOTKU IPOIECCOB IOITYYCHUS
HAHOMATEPHAJIOB PA3JIMYHON MEPHOCTH C YYETOM OJKCIUTyaTal[MOHHBIX TPEeOOBAHHWNA W
OXpaHbl OKPYKAIOIIEH CPeIbI;

— BO3MOKHOCTHIO MCTOJIB30BaHUS MEXIUCIUIUIMHAPHBIX 3HAHUUN AJIs pelleHus 3a/1a4
B 00nacTu pa3paboTKH MPOIECCOB MOYUYEHUS HAHOMATEPUAIOB




4 CTpyKTYpa U coepKaHue TUCUUILTHHBI (MOTYJIs1)

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTaBIseT 3 3a4eTHBIX enuHul] 108 akan. yacos,

B TOM 4YHCJIC:

— KOHTakTHas pabota — 19,3 akan. dacos:

— aynutopHas — 18 akan. 4acos;

— BHeayauTopHas — 1,3 akaJ. 9acoB
— camocTosTeNbHas padora — 84,8 akaj. yacoB
- MOJrOTOBKA K 3a4eTy 3a4eT 3,9 yacoB

AynutopHas &~ =
KOHTaKTHAs & § Dobma Tecvme. | B =
a, pabora S g P yie E: L B
Pasnen / Tema § (8 axan, sacax) | B w Bun €aMoCTOf- | IO KOHTPOIA = =
S S s TEJIbHOU YCIIEBAEMOCTH U =4 s &
JVCIIATUTHHEI S . . =i | &2 g
o| E| 5§ | £ = S i paboTb NPOMEKYTOUHOH | & = E
=l S &l E R g aTTecTalluu SHENS
'S5 &3] 25 g =
5 9 B2 9 8 Ye) =
1.1. Tema. OcuoBusie| 5 | 1 2/11 | 14,8 |CpaBuenue cy-|CobecenoBanue.| [1K-12:
MOHATHUS U ONPEACIICHUS niecTByromux To-|Craya mnpaktu-| 3Y
HAaHOMAaTepHaJloB u 4yeKk 3peHus 00|deckoiil paboThl.
HaHoTexHojoruil. Oco- YPOBHE pa3BUTHUS
OCHHOCTH  HAHOCTPYK- HAHOTEXHOJIOTUH.
TYPHOT'O COCTOSIHUSL. [ToaroroBka K
cladye IpakTHye-
CKOM paboTHI.
1.2. Tema. Ocobenno-{ 5 | 1 2/1N | 14 |Ilouck wHayuHo-|CobecenoBanue.|[1K-12:
cTu (U3MYECKUX B3au- 000CHOBaHHBIX Cnaya mnpaktu-| 3V
MOJCUCTBUH Ha HAaHO- YTBEP)KICHUNH 00 [dyeckoi paboThlI.
macmrabax. OcobGeHHo- 0COOEHHOCTSIX
CTH CBOICTB HaHOMAaTe- CTPOEHHMSI  HaHO-
pUaTIOB W HAHOCTPYK- 00BEKTOB U TpO-
TYp. SIBJIICHUSL pa3Mep-
HbIX  3(dexToB.
[Toaroroska K
claye IpaxKTHde-
CKO# paboTHI.
1.3. Tema. 0D-| 5|1 2 14 |[louck momnomnm-|YcTHBIN ompoc. | [1K-12:
HaHOCTPYKTYPBI. Oc- tenpHOM  MH(poOp-|Cnaya mnpaktu-| 3YB
HOBHBIE  TEXHOJIOTHYE- Malid O  Iep-|4eckoil paboThl.
CKHE OCOOCHHOCTH U CIEKTUBaX MpH-
obopynoBaHue IS TO- MEHEHU 0D-
Jy4YEHHUS. HaHOCTPYKTYP.
ITonroroBka K
cladye IpakKTHye-
CKOM pabOoTHI.
1.4. Tema. ID-| 5|1 2 14 |ITouck npomnonnu-|YcrHbl ompoc.|[1K-12:
HaHOCTPYKTYBI. Oc- tenbHOM wuHPOp-|Crnava npaktu-| 3YB
HOBHBIE  TEXHOJIOTHYE- MalMd O  Hep-|4ecKor pabOTHI.
CKHE€ OCOOEHHOCTH U CHEKTUBax MpHU-
obopymoBaHue sl TO- MEHEHUS 1D-
JTy4YEHUSI. HaHOCTPYKTYP.




AynutopHas

c% f>'<\ Elay
KOHTaKTHas =08 o
paGora g3 dopma Tekyle- | =
= % 7 | Bum camocTosi- r'0 KOHTPOJIS E; =
Pasnen / Tema 3| (Bakan yacax) | 5 g g S F
g S TEJIbHOMN YCIEBAEMOCTH U | &, & &
JTUCIHUILINHBI > ool ow| & = 6 o & D O
ol § SE[EE 2a paboThI NPOMEKYTOUHOH | & = g
J x| £ 5] 8% aTTecTalluu =8
ol \© T| 8 I & = =
2l s 8| &3 c% 5 o
s 0 B O O =
[Toaroroska K
claye IMpaxKTHde-
CKO# paboThI.
1.5. Tewma. 2D-| 5| 2 1 14 |CamocrosTenbHoe |CaMOOTUeT. ITK-12:
HaHOCTPYKTYDBI. Oc- n3ydeHue Hayd-|Cnasa mnpaktu-| 3YB
HOBHBIE  TEXHOJIOTHYE- HOM JHUTEpaTypbl|4eCKON pabOoTHI.
CKHE OCOOCHHOCTH U 0 CYHIECTBYIOIIUX
o0opymoBaHue sl TO- BUJIAX 2D-
Ty4YeHUSI. HAHOCTPYKTYD.
IloxroroBka K
clade TpaKTHIe-
CKOM pabOoTHI.
1.6. Tema. 3D-| 5 |2/2 1 14 |Tlouck nomosHK-|YcTHBI ompoc.| [TK-12:
HaHOCTPYKTYpBI. Oc- tenbHOM wuHPOp-|Crava mpaktu-| 3YB
HOBHBIC  TEXHOJIOTHYE- Malldd O MPO-|4eCKOoU paboThI.
CKHE€ OCOOEHHOCTH U MBIIUICHHBIX Me-
obopynoBaHue s TO- TOJIAaX TOJYYCHHUS
Jy4YEHHUS. 3D-
HaHOCTPYKTYP.
[Toxroroska K
clade TpaKTHIe-
CKO paboTHI.
HUroro no gucuunaune | 5 |8/2 10/2M| 93,4 3ayer

N -8B TOM YuCJC, 4YacCbl, OTBCACHHBLIC HA pa60Ty B HHTepaKTHBHOﬁ (bopMe.

5 Oopa3oBaTe/ibHbIe M HH(POPMALMOHHBIE TEXHOJIOTHU

OO6pa3zoBarenbHbIi Mpolecc Mo AUCHUILUIMHE CTPOUTCS HAa OCHOBE KOMOMHAIMU CIeTyIo-
X 00pa3oBaTEeNbHBIX TEXHOJIOTUH.
WHTerpanbHyo MoJieNlb 00pa30oBaTeIbHOIO Mpolecca Mo AUCHUILITUHE (GOPMUPYIOT TEXHO-
JIOTUU METOJI0JIOTMYECKOT0 YPOBHSI: MOAYJIbHO-PEUTUHIOBOE 00yUEHHE, TEXHOIOT Sl TO3TAITHO-
ro (hOpMUpPOBaHMS YMCTBEHHBIX JEHCTBHM, TEXHOJOTHS PAa3BHBAIOIIETO OOYYEHHUS, HJIEMEHTHI
TEXHOJIOTHH Pa3BUTHS KPUTHUECKOTO MBIIIICHHUS.
Peanuzanus naHHONW MOJENN MPEANIONATacT UCIIOIb30BAHUE CIEIYIOIINX TEXHOJIOTHM TaK-
TUYECKUX MPOLEAYp:
- nekuuu (JieKkuus-uHdopMarys, 0030pHas JIEKIUs, JeKIUsI-BU3yIN3alluN);
- TpakThueckue (yriayOieHue 3HaHUM, MOJyYEeHHBIX Ha TEOPETUUYECKUX 3aHATHUSX, pelie-
HUE 3aJ1a4);
— TPEHUHTOBbIE ((POPMHUpPOBAHUE ONpPEAEIECHHBIX YMEHUN U HABBIKOB, (JOPMUpPOBAHUE aJ-
TOPUTMHYECKOTO MBILLUIEHHUS );
— aKTHUBH3ALMHU [TO3HABATEIBHOMN JESATENbHOCTH (IPHUEMbI TEXHOJIOTHH PAa3BUTUS KPUTHYE-
CKOT'0 MBIIIUIEHUS Yepe3 YTEHUE U MUCbMO, paboTa ¢ TUTepaTypoil, MOArOTOBKA MPE3CHTAIHI);

— CaMOYIIPABJICHUs (CaMOCTOATENIbHAs paboTa CTyJ€HTOB, CAMOCTOSTEIbHOE U3yUCHHE Ma-
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Tepuana).

Pexomennyercst ncnonab3oBaHue MH(MOPMAITMOHHBIX TEXHOJIOTUH MPH OPraHU3AIUH KOM-
MYHUKAIIUU CO CTYACHTAMH JJIsl IPEACTaBICHUs WH(GOpPMAIIMU, BbIIAYA PEKOMEHIAIUN U KOH-
CYJAbTHPOBAHUA II0 OIEPATHBHBIM BOIIPOCAM, HCIIOIB30BAHUE MYILTHUMEINA-CPEICTB IIPU IIPO-
BEJICHUU JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHA.

6 YueOHO-MeTOIMYeCKOEe 00ecleueHrne CaMOCTOSITeIbHOM padoThl 00y4YaIOLUXCsl

[To mucrumnae «OCHOBBI HAHOTEXHOJIOTHI» MTPEIYCMOTPEHA ayAUTOPHAS U BHEAYIUTOP-
Hasi caMOCTOsITeNbHAs paboTa o0yJaromuxcs. AyIuTOpHast CaMOCTOsITeIbHAs paboTa CTy/IEHTOB
IpeAIoJaraeT yyacTue B co0eceloBaHNU Ha 33/JaHHYIO TEMY, ITOJrOTOBKE OOOCHOBAHHBIX OTBE-
TOB Ha BOIPOCHI NMPETMOAABATEIIS M YYaCTHE B YCTHOM OIpoOce, pa3dop MPaKTHUECKUX BOIPOCOB
CO3JJaHUS] HAHOTEXHOJIOTHH.

TeMmbl coOeceroBaHMUIA:

1. CpaBHUTbH CyHIECTBYIOIIME TOUKH 3peHUsl Ha TeMy «HaHOTEeXHOJIOruM — 3aKOHOMEPHBII
9Tal pa3BUTHUsI TEXHUKU U TEXHOJIOTUI.

2. IlpuBecT apryMeHTHl U OOOCHOBATH CBOIO TOUYKY 3peHHs 1o Teme «Crneunpudeckue
CBOWCTBA HAHOMATEPUAJIOB: MU(BI U PEATTLHOCTHY.

YcTHbIM onpoc:

Tema 1. Ilpumenenue O0D-HaHOCTPYKTYp B COBPEMEHHOM 3JIEKTPOHHUKE.

Tema 2. [Ipumenenue 1D-HaHOCTPYKTYp Ui IPOU3BOJCTBA HAHOKOMIIO3UIIMOHHBIX MaTe-
pHUaos.

Tema 3. IlepcrieKTUBBI BHEAPEHHs] METOJ0B HAHOTEXHOJOIMH B MPOMBILIUIEHHOE MPOM3-
BOJICTBO.

BueaynutopHas camocTosiTenpHas paboTa 00y4aromuxcs OCyIECTBISETCS B BUAE U3yde-
HUS JIUTEPATyphl, MaTEpPUAIIOB HHTEPHET-PECYPCOB IO COOTBETCTBYIOIIEH TeMe Ui BbIOOpa Ma-
Tepuasa Jjs y4acTHsi B cOOeceJOBaHUSIX U YCTHBIX ONPOCAX.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IIPOMEKYTOYHON aTTECTALIUH

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOUYHBbIE CPeACTBA /Jsi MPOBeIeHUs
NMPOMEKYTOYHOM aATTeCTALINM:

CTpyKTypHBIH
PYKTYP [Inanupyemsle
3JICMCHT OueHouHbIE CpecTBa
pe3ynbTaThl 00yUEHUS
KOMITETCHITHT

[TK-12: crtocoOHOCTBIO OCYILIECTBIISATH BBIOOP MaTEpUAIOB s U3/I€IMNA Pa3TUYHOTO Ha3HAUe-
HUS C YYETOM SKCIUTyaTallMOHHBIX TPEOOBAHUN U OXPaHbI OKPY>KAIOUIEH cpeabl

3HaTh - ocHOBHbIe  Tep- | Ilepedyennb BONPOCOB AJ1s NOATOTOBKH K 3a4€eTy:

MHHBI U TIOHATHS B 00-
JACTH HaAHOMAaTepUaIoB
¥ HAaHOCHCTEM,;

- ompeeeHus
MPOLIECCOB  HAHOTEXHO-
JIOTHH;

- OTJINYHUTEILHBIE
MPU3HAKK HAHOTEXHOJIO-
TUd I TIOJyYEHHS
HaHOMAaTepHaJOB  pas-
JINYHOU MEPHOCTH;

1. BemectBo, dasa, marepuan. Mepapxuyeckoe cTpo-
eHue wmarepuasioB. HaHomarepuanbl, TEPMHUHBI H
omnpeneneHus, kiaccupukanus. Heopranumueckue u
opraHuyeckue (QpyHKIHOHAJIbHbIE HaHOMAaTEepHUAJIbI.
I'uGpunnble (OpraHo-HEOpPraHMYECKHE U HEOpPraHo-
OpraHUYEeCcKHe) MaTepHaibl.

2. Vctopust BOSHUKHOBEHHSI HAHOTEXHOJIOTHIA U HayK
0 HaHocHucTeMax. MeXIUCUUIUIMHAPHOCTh U MYJb-
TUAUCIUILITUHAPHOCTD. [IpuMepsl HaHOOOBEKTOB U
HAHOCHCTEM, HUX OCOOCHHOCTH U TEXHOJOTHYECKHE
npusoxenus. OOBEKTH 1 METOIbl HAHOTEXHOJIOTHIA.
3. OcHOBHBIC TPHUHIUIEI (HOPMUPOBAHKS HAHOCH-
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CrpyKTypHBIiI
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yibTaThl 00yUeHHUsI

O1eHOYHEIE cpe€acTBa

- XapaKTepHbIe
0COOEHHOCTH TIPOLIECCOB
IIOJTyYeHUs HaHOMaTepu-
aJIOB PA3JIM4YHON MEpHO-
CTHU C Y4Y€TOM OJKCIUlya-
TAIlMOHHBIX TPeOOBaHMIA
U OXpaHbl OKPYXKaOLIEH
Cpelsl;

- OPUHIUIBL  BBI-
0opa TEXHOJOTMYECKUX
PEXHUMOB IIPOLIECCOB IO~
Jy4eHUs HaHOMaTepua-
JIOB C YYETOM OJKCILIya-
TAlMOHHBIX TpeOOBaHUI
U OXpaHbl OKPYXaOIIECH
cpensl,

- TEXHOJIOTUYECKUE
oIrepanuy U TEXHOJIOIH-
YeCKHe pPEeXUMBl IIPO-
LIECCOB MOJIy4EHUS
HaHOMaTepHalloB C yue-
TOM 3KCIUTyaTallHOHHBIX
TpeOOBaHUN M OXpaHbI
OKpY>Karolleu Cpeibl;

- OCHOBHbIE "
BCIIOMOTaTENIbHbIE MaTe-
puaigsl © 000pyAOBaHHUE
JUIsl TIOJTy4€HUs] HaHOMa-
TepHaoB

creM. Pu3nueckue U xumuueckue meroasl. Ilponec-
Chl IIOJTY4€HUSI HAHOOOBEKTOB «CBEPXY — BHM3Y.

4. TIpouecchl MOJTY4YEeHUSI HAHOOOBEKTOB «CHHU3Y —
BBEPX).

5. KBaHTOBBIE TOUYKH, KBAHTOBBIEC SIMBI. [IpuMHIUIIBI
pa3pabOTKU TEXHOJIOIMH NOTYyYEHHUS.

6. Knacrepbl. Metoapl moiydeHus: KiactepoB. Tex-
HOJIOTHYECKHUE NPUEMbI U 000py10BaHHUE.

7. TexHonmorum «CBEpXy-BHMU3» IOJYYEHHUs] HaHOYa-
cruil. OOmiasgs XapakTepuUCTHKAa WU crenupuuecKkue
0COOEHHOCTH MeToJ10B. OOOpyaoBaHUe Ui MOIyYe-
HUSI HAHOYACTUL] METOIAMHU «CBEPXY-BHHU3.

8. TexHOJIOrnu «CHM3Y BBEPX» IOJIYYEHMs] HaHOYa-
crurl. OOmiass XapakTepuUCTHKa WU crenupuuecKue
ocoOeHHOCTH MeTo10B. ObopynoBaHue Ui MOJIyde-
HUS HAHOYACTHI] METOIAMU «CHU3Y-BBEPX).

9. 3onb-rens MeETON: JAOCTOMHCTBA, HEIOCTATKH.
[Ipumenenue 305b-T€llb METOAA MJI TMOJIYYEHHS
HaHOMaTepHuayoB. TeXHOJOrMUeCKUe NMpUeMbl U 000-
pyJOBaHHE.

10. TexHonoruu u o06OpynOBaHHME JUIS MOTYYECHHUS
YIJIEPOIHBIX HAHOCTPYKTYD.

11. TexHonoruu u o6opyaoBaHue HU3MYECKUX METO-
JIOB TOJTY4E€HUSI HAHOTUIEHOK.

12. TexHosnoruu U 0OOPYAOBaHUE XUMHUYECKUX Me-
TOJI0B TIOJTyYEHHS] HAHOIUICHOK.

13. IlonyuyeHne HaHOIUIEHOK MeTOoAOM JleHrmropa-
bromxkert. TexHomoruueckue npueMsl 1 000py10Ba-
HUE.

14. TloBepXHOCTHOE MUKPOJIETUPOBAHUE.

15. MonHas uMmIuiagTamnus.

16. TexHOIOTHH OTYICHUSI HAHOKEPAMUKH.

17. HenpepbIBHbIE METOAbl MHTEHCUBHOW ILIACTHYE-
CKOH nedopmariuu.

18. MeToabl MHTEHCUBHOW TIaCTHYECKOU Jedopma-
uuu. TexHomorndyeckue npuemMsl 1 000py10BaHUE.
19. Texnonoruu camoc6opku. Ilponecc camoc6opku,
MOJIYTIPOBOJIHUKOBBIE OCTPOBKOBBIE CTPYKTYPBI, MO-
HOCJIOH.

20. Camoopranu3anusi Kak IpUeM IOIYy4eHUsT HAHO-
CTpyKTYp. TexHoyornyeckue mpueMsl 1 00opyaoBa-
HUeE.

21. TexHonoruueckue 0COOEHHOCTH U 00OPYTOBAHHE
MOJIy4eHHUs1 aMOP(HBIX METAJJIOB.

22. JIlutorpadus. TexHonornyeckue npueMsl U 000-
pyIOBaHHE.

23. bUOHaHOTEXHOJIOTHH.

24. CynpamoJieKyJisipHasi OpraHu3alus MOJEKYJI.
MonekyisspHoe pacno3HaBaHue. llosmMepHble Mak-
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CrpyKTypHBIiI
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yibTaThl 00yUeHHUsI

O1eHOYHEIE cpe€acTBa

POMOJIEKYJIbI, METOABI UX mojydeHus. Camoopranu-
3a1Ms B MOJUMEPHBIX cucTeMax. CympamosieKyssip-
HBIE TIOJIUMEPBHI.

25. duznka HaHOYCTPOMCTB. MeTOJbl CO3JaHUsI Ha-
HOYCTPOMCTB. MexaHn4YecKue M SJIEKTPOMEXaHUYe-
CKME MUKPO M HaHOYycTpoHcTBa. CEHCOPHBIE PJIEMEH-
Thl MUKPO- U HAHO-CUCTEMHOM TEXHUKHU.

26. HaHOKOMITO3UIIMOHHBIE MaTepHuaibl, 0COOCHHO-
CTH CTPYKTYpPBI, CBOMCTBA, METObI MTOJTYUCHUSI.

27. HanonopucThie CTPYKTYPbl, OCOOEHHOCTH CTPYK-
TYpBbI, CBOMCTBA, METO/IbI TIOJTYUECHHSI.

28. IlepcneKTuBBI MPUMEHEHUSI HAHOTEXHOJIOTUI JJIst
CO3/JaHUsI MAaTEPUAJIOB U CTPYKTYP C 33/laHHBIMU
CBOMCTBAMH.

29. DK0JI0rnYecKre acleKThl HAaHOTEXHOJIOTHiA.

30. OOGecnieueHre OXpaHbl OKpYXaroUlel cpenbl U
3I0POBBSl YEJIOBEKa MPH pa3pabOTKe HAHOTEXHOJO-
TUH, MPOU3BOJICTBE U IKCIUTyaTallMd HaHOMaTepua-
JIOB U HAHOCTPYKTYP.

YmeTh

— o0cyxnarb  coBpe-
MEHHOE COCTOSIHUE
HAHOTEXHOJIOTHH;

— ompenensiTh OCHOB-
HblE TEHJCHLUH pa3BU-
THUS HAHOTEXHOJIOTHH C
Y4€TOM 3KCIUTyaTaluOH-

HbIX  TpeOoBaHUI U
OXpaHbl  OKpYXKaroIen
cpensl,

— mpuoOpeTraTh 3HAHUS
B 00IIacTH TMPOIECCOB
MOJTy4YeHUs] HaHOMaTepH-
JIOB U3 Pa3IUYHBIX HC-
TOYHUKOB HAYYHOW WH-
dopmanuu;

— HCIONB30BaTh Cyllle-
CTBYIOIIME  HCTOYHHUKH
HayyHOM  HMHpOpMaIN
JUIs  TIOMCKa peIIeHui
pu pa3paboTKe dIeMeH-
TOB 3((EKTUBHBIX HAHO-
TEXHOJIOTHH;

— pemaTh 3aadd Ipo-
deccruoHaIbHOM nesi-
TEJBHOCTH TIPH  paspa-
00TKE TPOIIECCOB MOIY-
YEHHUs HaHOMaTepUaJIoB
C y4eTOM OHKCIUTyaTalu-
OHHBIX TpeOOBaHUU U

[Ipaktuueckas pabora Ne 1. Ompenenenue ocoOeH-
HOCTEH CTPYKTYPHOTO COCTOSIHUSI HaHOMAaTEPHAJIOB
Pa3IUYHON MEPHOCTH.

[IpakTnyeckas pabota Ne2. Meronsl M3y4eHHUs CO-
CTaBa M CBOMCTB HAHOCTPYKTYp M HaHOMAaTEpHUaJIOB
pa3IM4HON MEPHOCTU

IIpakTnyeckas paborta Ne3. TexHosoruueckue oco-
6ennoctu noxydeHuss OD-HaHOCTPYKTYp MeTOIOM
MIOPOIIKOBON METAJIITYPTHH.

IIpaktuyeckas pabota Ned. TexHosorudeckue oco-
OeHHOCTH TnpuMeHeHus 1D-HaHOCTpYKTYp A1 MoO-
TU(PUIMPOBAHUS KOHCTPYKIIMOHHBIX MaTepUAJIOB

[IpakTuyeckas padora NeS5. TexHoIOrMUECKHE OCHO-
BbI (JOPMUPOBAHUS HAHOIIJIEHOK U HAaHOTIOKPBITUIN

[IpakTuueckast padora Ne6. TexHonornueckue ocHo-
BbI MTOJTyYEHHs METAJUIOB U CIUIABOB C YJIbTPaMEIKO-
3epHUCTON CTPYKTYpoi mMeTrogamu oOpabOTKHU JaBie-
HUEM
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CrpyKTypHBIiI

[Inanupyemsle
JJIEMEHT OneHouHsble CpeacTBa
pe3yibTaThl 00yUeHHUsI

KOMIIETEHIIMH
OXpaHbl  OKpY’KaIOILIEH
CpeJibl

Braners — mnpodeccronansupiM | IIpuMepHBIH NepedyeHb 3aJaHUH AJIA MOATOTOBKH
SI3IKOM B O0JIACTH MPO- | K YCTHBIM ONPOCaM M CO0eceJ0BAHUAM.
1[ECCOB nosaydenus | 1. AHanu3 AeHCTBYIOIMX CTAHJAPTOB HA TEPMHMHBI U
HaHOMAaTEpHaJIOB; oIpeJiesIeHUs] B 00JIaCTH HAHOTEXHOJIOTMI U HAaHOMa-
— TPaKTUYCCKUMU TCPHUAJIOB.
HaBbIkaMu  paspaboTku | 2. 1IOMCK cnienuanbHOi HAYYHO-TEXHUYCCKOM JIUTE-
3JIEMEHTOB HAHOTEXHO- | PATYPBhI, HaTEeHTHOM! I/IH(l)OpMaI_II/II/I, TEMATUYCCKUX

JIOTUH C HCIOJIb30BAHU-
€M pa3IMYHBIX UCTOYHU-
KOB Hay4yHOW HH{(pOpMa-
UM C y4YETOM OJKCIUTya-
TaI[MOHHBIX TpeOOBaHUI
U OXPaHbl OKPY’KaOIIEH
CpeIbl;

— MeTomukKamMu 0000-
nieHuss uHpOpMaluMu B
o0jacTu HAHOTEXHOJIO-
i,

— OCHOBHBIMH ~ Me-
TOJAMH DEIICHUs 3a/1ad
pa3paboTKu  MPOLIECCOB
MOJTy4YeHUs] HaHOMaTepH-
OB Pa3IUYHOM MEpHO-
CTH C Y4Y€TOM DKCIUlya-
TaI[MOHHBIX TpeOOBaHUI
Y OXpaHbl OKPYXaoIIeh
Cpelibl;

- BO3MO>KHOCTBIO
UCIIOJIb30BaHUs MeEX-
TUCIUIUIMHAPHBIX ~ 3HA-
HUW JUI pelueHus 3a1ad
B oOmactu pa3zpaboTKu
MPOLIECCOB  TMOJTYYESHHS
HAaHOMAaTepHalloB

HuTepHeT-pecypcoB, crnenuaau3upyomuxcs B o0a-
CTH HAHOTEXHOJIOTUW U HAHOMAaTEPUAJIOB.

3. H3yuyeHue OCHOBHBIX NPUHLHUIIOB KOHCTPYHPOBA-
HUS TEXHOJIOTMH M MX ajanrtauus A pa3paboTKu
HAHOTEXHOJIOTHH ¢ y4€TOM MEpPHOCTH HAHOCTPYKTYpP
1 HAaHOMaTepHaJIoB.

4. YcTaHOBJIEHUE MEXIUCLUIUIMHAPHBIX CBA3EH, He-
00XOIUMBIX JUIsl aHajlu3a U pa3pabOTKU DJIEMEHTOB
HAHOTEXHOJIOTUH ISl MOJy4eHUs] HAHOMAaTepUaJIoB U
HAaHOCTPYKTYp Pa3IM4HON MEPHOCTH.

5. Ilouck Hay4HO-TeXHMYECKOW MH(pOpMALUU U aHa-
W3 ANrOpUTMa BBHIOOpPa HAHOMATEPHUATIOB M HAHO-
CTPYKTYp Pa3JIM4YHOM MEpPHOCTHU AJisi paboOTHI B OIpe-
JIEJIEHHBIX YCIOBMSIX AKCILTyaTallu.

6. ITouck Hay4yHO-TeXHHUYECKOW MH(pOpPMALIUU U aHA-
JIU3 aJropuT™Ma BbIOOpa HAHOMATEpPHAJIOB U HaHO-
CTPYKTYp Pa3IMYHOM MEpPHOCTH [yl BBIOOpa TEXHO-
JIOTUU UX TOJyYEHUSI.

7. Ilouck Hay4yHO-TeXHHUYECKOW MH(pOpPMALUU U aHa-
JIU3 BPEIHBIX U OMACHBIX (DAKTOPOB HAHOTEXHOJIOTUH,
OKa3bIBAIOUINX BIMSIHHUE HA OKPYKAIOLIYI0 Cpeny U
3/10pOBbE YETIOBEKA.

TeMbl KOHTPOJILHOM PadOTHI:
1. Onmnpenenenuss HaHOHAYKH,
HaHOMAaTepHaJIOB.

2. Knaccudukaius HaHOMaTepHaIOB.

3. OCHOBHBIE TUIIBI CTPYKTYP HAHOMAaTEpPHUaJOB.

4. dusnueckue NPUYHUHBI CTIEHU(PUKH HaHOMAaTepHa-
JIOB.

5. Knacreps! B HaHOMarepHanax.

6. OcHOBHBIE 00JIaCTH NPUMEHEHUs HaHOMaTepua-
JIOB.

7. ObnacTy NpUMEHEHUs] HAHOMaTepUasoB.

8. HanoMarepuainsl 1 UHCTPYMEHTHI.

9. Hanomarepuansl B KOMIIO3UTAaX.

10. Hanomatepuansl B 3JIEKTPOHHUKE.

11. HanomaTtepuasnbsl B BOGHHOM TEXHUKE.

12. Haomarepuansl B TpHOOTEXHHKE.

13. Hanomarepuaisibl B MEUITMHE U B OMOJIOTHH.

HaAHOTCXHOJIOI'MH,
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CrpyKTypHBIiI
JIEMEHT

KOMIICTCHII N

[Inanupyemsle

pe3yibTaThl 00yUeHHUsI Ouerotinbie cpeicTsa

14. MeTo/1bI OJTy4E€HHS] HAHOTIOPOILIKOB.

15. TexHOJOrMH BBICOKOIHEPTETUYECKOTO CHHTE3A
MOJTyYEHUSI HAHOTIOPOIIIKOB.

16. IL1a3MOXMMHYECKUM CHUHTE3 MOJYYEHHUS] HAHO-
MOPOIIKOB.

17. Metonbl GU3HYECKOTO OCAXKIACHUS W3 MMapOBOH
(ha3bpl TOTy4YeHHS] HAHOTIOPOIIIKOB.

18. B3pbiBHOE McCnapeHue sl MOJIYyYEHUs] HAaHOMO-
POIIIKOB.

19. Mexanuyeckoe pa3menbyeHUE ISl MOJYYEHUS
HaHOMAaTEPHAJIOB.

20. Metoasl popmMoBaHMs U3AETUN U3 HAHOMOPOII-
KOB.

21. Meroapl MoylydeHUsI HAHOMATEPUaIOB C UCIOIb-
30BaHHEM amMopuU3aLUH.

22. Mertoapl MOJIy4€HUs HAHOMATEPUAJIOB C UCIIOJIb-
30BaHHEM UHTEHCUBHOU ILIacTUYe-

cKkou nedopmariuu.

23. Mertoabl MOJy4eHUsI HAHOMATEPUaIOB C UCIIOIb-
30BaHHEM TEXHOJIOTHI 00paboTKH

MTOBEPXHOCTH.

24. Mertoapl NoJy4eHNUs HAHOMATEPUaIoB, OCHOBAaH-
HBIX HAa TEXHOJIOTUSIX HOHHO-

JIy4€BOTO PACIIBUICHUS 1 HOHHOW MMITJIAHTAIIUH.

25. JlazepHas rpymnmna METOJIOB MOJIY4YEHUs HAHOMA-
TEpPHUAJIOB.

26. ®ynnepeHsl, HAHOTPYOKH.

27. I'padensr.

28. KBaHTOBBIE TOYKHM, HAHOIPOBOJOKH, HAHOBO-
JIOKHA.

0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHOH ATTECTALMH, NOKAa3aTeJd M KPUTEPHH
OlLlCHMBAHMSA:

[TpomexyTouHas arTecTanus Mo AUCUUIUIMHE «OCHOBBI HAHOTEXHOJIOTUI» BKIIIOYAET TE€O-
peTudecKre BOIPOCHI, MO3BOJISIONINE OICHUTh YPOBEHb YCBOCHMs OOy4alOIIMMUCS 3HAHUH, U
MPAKTUYECKHUE 3a/laHusl, BBISIBIAIONINE CTENeHb CPOPMUPOBAHHOCTH YMEHHUM U BIAJACHUN, PO-
BOJUTCS B (hopMme 3aueTa.

Ha OIIEHKY «3a4YT€HO» CTYAEHT JIOJKEH MOKa3aTh BHICOKMM YPOBEHb 3HaHMs MaTepualia
[0 JUCLHUIUIMHE He TOJIBKO Ha YPOBHE BOCIIPOM3BEIEHUS U 00BbsACHEHU HH(POpPMALIUU, HO U TPO-
JEMOHCTPUPOBATh MHTEIJIEKTyaJbHbIE HAaBBIKU pEIICHUs MpoOJeM, HAXOXKICHHUS YHHKAIbHbBIX
OTBETOB, BBIHECEHUS KPUTUYECKUX CY)KJIEHUI; NMPOJEMOHCTPUPOBATh 3HAaHUE U IIOHMMaHUE 3a-
KOHOB JIMCUUIUIMHBI, YMEHHE ONEPUPOBATh STUMH 3HAHUSIMH B NMPO(PECCUOHAIBHOMN J1eATeNbHO-
CTH;

Ha OLICHKY «HE 3a4TE€HO» CTYJIEHT HE MOXET IOKa3aTh 3HaHUS HAa YPOBHE BOCIIPOU3BE[E-
HUSL ¥ OOBsACHEHHS HMH(POpPMALMU MO TUCIMIUIMHE, HE MOXET IOKa3aThb HMHTEIJICKTYyaJlbHbIC
HaBBIKU PEUICHMS POCTHIX 33/1a4, YMEHHE KPUTUYECKH OLIEHUBATh CBOU JTMYHOCTHBIE KA4ECTBA,
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7. OCHOBBI TEXHOJIOTHI M IPUMEHEHHE HaHoMaTepuanoB: Monorpadus / Konmakos A.l'.,
bapunoB C.M., AneiMoB M.U. - MockBa :OU3MATIINUT, 2012. - 208 c.: ISBN 978-5-9221-
1408-0 - Texkcr : anexrponnsiit. - URL: https://new.znanium.com/catalog/document?id=276078
(mata oopamenus: 25.09.2020)
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https://new.znanium.com/catalog/document?id=344076
https://new.znanium.com/catalog/document?id=339390
https://new.znanium.com/catalog/document?id=320945
https://new.znanium.com/catalog/document?id=329893
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true
https://new.znanium.com/catalog/document?id=293265
https://new.znanium.com/catalog/document?id=219789
https://new.znanium.com/catalog/document?id=214143
https://new.znanium.com/catalog/document?id=229297
https://new.znanium.com/catalog/document?id=276078

8. JlememeB, A. A. [1ma3aMOXUMHUYECKUI CHHTE3 HAHOAMCIIEPCHBIX MMOPOIIKOB U MOJUMEP-
HBIX HAHOKOMITO3UTOB [ DIeKTpoHHBIN pecypc] / A. A. Jlenemes, A. B. Ymakos, 1. B. Kapnos. -
Kpacnosipck : Cu6. dpenep. ya-t, 2012. - 328 c¢. - ISBN 978-5-7638-2502-2. - TekcT : 2IEKTpPOH-

weii. - URL: https://new.znanium.com/catalog/document?id=129052 (mata oOpamicHus:
25.09.2020)

9. Ceprees, A. I'. Hanomerpouorus : monorpadus / A. I'. CepreeB. — Mocksa : Jloroc,
2011. — 416 c¢. - [ISBN 978-5-98704-494-0 - Tekctr : omektpoHnbii. - URL:

https://new.znanium.com/read?id=165010 (xara oopamenus: 25.09.2020)

10. bapeibun, A. A. ®DuU3UKO-XUMHUS HAHOYACTHUI, HAHOMATEPHAIOB W HAHOCTPYKTYP
[DnekTponHbIi pecype] : Yueb. mocodue / A. A. bapeiOun, B. A. baxtuna, B. 1. Tomuaun, H.
I1. Tomununa. - KpacHospck : COY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - TekcT : a1ek-
tpounbiii. - URL: https://new.znanium.com/catalog/document?id=100685 (mata oOpaieHus:
25.09.2020)

11. ®oToHHBIE KPUCTAILIBI 1 HAHOKOMIIO3UTHI: CTPYKTYpPOOOpa3oBaHUE, ONTUYECKHUE U JIH-
anekTpuyeckue cBoiictBa: Monorpadus / llabanos B.®., 3sipsnos B.S. - HoBocubupck :CO
PAH, 2009. - 257 c. ISBN 978-5-7692-1096-9 - Tekcr : oamekrponHbni. - URL:
https://new.znanium.com/catalog/document?id=16820 (mara oopamenus: 25.09.2020)

IMepuoanveckue u3aHus

Bonpocsel matepuanoBenenus http://www.crism-prometey.ru/science/editions/

Bce matepuaibl. DHIMKIIONEMYECKUI cripaBoYHKK hitp://www.nait.ru/journals/index.php

Hedopmanus u paspyiieHre Mmarepuanos http://www.nait.ru/journals/index.php

MarepuanoBenenue http://www.nait.ru/journals/index.php

PeMoHT, BOCCTaHOBIIEHHE, MOAepHu3atus  http://www.nait.ru/journals/index.php

Texnonorust metaiutoB  http://www.nait.ru/journals/index.php

HNHTeHcnuKays TEXHOJIOTHYECKUX IPOLIECCOB: MaTepHajbl, TEXHOJIOTHH, 000pYIOBaHUE
http://www.nait.ru/journals/index.php

3aBojckas gabopatopust. Juarnoctrka matepuanos  https://www.zldm.ru/jour

3aroTOBUTEIbHBIC MIPOM3BOICTBA B MAaITMHOCTPOCHUN
https://www.mashin.ru/eshop/journals/zagotovitel_nye proizvodstva v_mashinostroenii/

10. M3Bectust BhicHIMX y4eOHBIX 3aBefcHUi. [lopomikoBas MeTaTyprus ¥ (QyHKIIMOHATbHbIC

nokpeitust  https://powder.misis.ru/jour

11. M3Bectust BhIcIIMX yueOHBIX 3aBeieHmid. UepHas metayutyprus — https://fermet.misis.ru/jour

12. Kommo3uThl ¥ HAHOCTPYKTYpbI  http://www.issp.ac.ru/journal/composites/russian.html

13. Koncrpykuu u3 KOMITO3UITHOHHBIX MaTepHaJIoB http://www.i-

vimi.ru/editions/detail.php?SECTION_1D=154

14. MeTtannoBeieHUe U TepMUIecKas 00padoTka MeTautoB  http://mitom.folium.ru/

15. Metammyprus MmammHocTpoenust  http://www.foundrymag.ru/

16. Metamner  http://www.imet.ac.ru/metally/

17. MexaHuKa KOMITIO3UIIMOHHBIX MaTEPUAIIOB U KOHCTpYKImi  http://mkmk.ras.ru/

18. Hano- u MukpocucteMHas Texauka  http://www.microsystems.ru/

19. Hanounnyctpus  http://www.nanoindustry.su/

NoabkowhE

© ®

20. HaroTexHONIOTHH B CTPOUTEIILCTBE: HAaYYHBIN UHTEPHET-KypHAaI
http://nanobuild.ru/ru RU/
21. Karanor JKypHaiI0B o HaHOTEXHOJIOTUAM

https://elementy.ru/catalog/t11/Nanotekhnologii/gl/nauchnye zhurnaly

22. TlepcriekTiBHBIC MaTepuaiibl  https://www.j-pm.ru/

23. Poccuiickue HanorexHonorun. https://nanorf.elpub.ru/jour

24. Crans  http://www.imet.ru/STAL/

25. Yepnass meramnyprusi. bronnereHp HaydyHO-TEXHHYECKOM M SKOHOMHUYECKOH WHpopmanuu
https://chermetinfo.elpub.ru/jour

26. Yepnbie metauisl  https://www.rudmet.ru/catalog/journals/5/
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https://new.znanium.com/catalog/document?id=129052
https://new.znanium.com/read?id=165010
https://new.znanium.com/catalog/document?id=100685
https://new.znanium.com/catalog/document?id=16820
http://www.crism-prometey.ru/science/editions/
http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
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http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
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https://powder.misis.ru/jour
https://fermet.misis.ru/jour
http://www.issp.ac.ru/journal/composites/russian.html
http://www.i-vimi.ru/editions/detail.php?SECTION_ID=154
http://www.i-vimi.ru/editions/detail.php?SECTION_ID=154
http://mitom.folium.ru/
http://www.foundrymag.ru/
http://www.imet.ac.ru/metally/
http://mkmk.ras.ru/
http://www.microsystems.ru/
http://www.nanoindustry.su/
http://nanobuild.ru/ru_RU/
https://elementy.ru/catalog/t11/Nanotekhnologii/g1/nauchnye_zhurnaly
https://www.j-pm.ru/
https://nanorf.elpub.ru/jour
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/

B) Meroanyeckue yKazaHMA:

1. TexHosoruueckue CBOMCTBa METAIJIMUECKUX IOPOIIKOB: MeToA. yka3. / IlomskoBa
M.A., T'ony6unk 3.M. Maruutoropck: M31-8o Marauroropck. roc. Text. yH-ta um. I.11. Hoco-
Ba, 2013. 11 c.

2. Kunemaruueckue mapaMmeTpsl mporecca aeopMupoBaHis HEKOMITAKTHBIX KepaMHuye-
ckux Macc: Meroa. yka3. / Uykun M.B., bapsimuaukos M.IL., bakaes /[.P. — Maruuroropck:
MI'TY, 2005.-25c.

3. UccnenoBanue yrioTHIEMOCTH METAUTMYECKUX mopomkos: Merox. ykas. / I'ya I'.C.,
Wnbuna H.H., [TonsikoBa M.A / Marautoropck: MI'TY, 2005. — 8 c.

4. CutoBslii ananu3: Meron. ykas. / Pyoun T'.111., Uneuna H.H., [TonsikoBa M.A - Mar-
Hutoropck: MI'TY, 2007. - 12 c.

5. IInoTHOCTE M MOPHUCTOCTh U3EIUI W3 HEKOMIIAKTHBIX MaTepuayoB: Meton. ykas. /
WNnwuna H.H. — Marnuroropck: MI'TVY, 2003. -5 c.

6. MccnenoBanue peojoruueckux CBOMCTB monureTpadTopaTuieHa: Meron. ykas. / 'y
I'.C., Yykun M.B., bapeiinukos M.I1., AnnynoB A.B. — Marauroropck: MI'TVY, 2003. — 14 c.

7. DManupoBaHue MeTauimueckux usfenui: Meton. yka3. / IlomsxoBa M.A., UykuH
M.B. — Marauroropck: MI'TY, 2008 — 9 c.

8. 'anpBanmveckoe IUHKOBaHUE ctanu: Meron. yka3. / Mycradpuna B.I'. — Maruuro-
ropck: 'OY BIIO «MI'TVY», 2010. - 11 c.

9. MexaHu3mbl (OpMUPOBAHUS MEJIKOJIUCIIEPCHOM cTpyKTypsl B mporeccax OM/l: Me-
Ton. yka3. / Xaputono B.A., SImameBa E.}O. — Marauroropck: u3a-so MarHuToropck. roc.
TexH. yH-Ta uM. I'.11. HocoBa, 2011. — 36 c.

10. MogenupoBaHue Tpolecca paBHOKAHAIBHOW YTIIOBOW MPOTSHKKU C UCIIOIB30BaHUEM
nporpammuoro komiuiekca DEFORM-3D: Meroa. ykas. / Uykun M.B., Bapeimnukos M.,
[TomsikoBa M. A., Emaneesa /I.I'., Ky3nernosa A.C. - Marautoropck: 'OY BIIO «MI'TVY», 2010.
—20c.

11. MopenupoBaHue MPOIECCOB MHTEHCUBHOW IIACTUYECKON neopMaluu C UCIIOJIb30-
BaHMeM nporpammHoro komiuiekca DEFORM-3D: Meron. yka3. / Uykun M.B., bapslnukoB
M.II., TlonskoBa M.A., EmaneeBa JI.I'., Moxunatkun A.B. - Marautoropck: I'OY BIIO
«MI'TY», 2010. — 20 c.

12. M3y4yeHue ycTpoHCTBa M MPHHIMIIOB Pa0OTHI PACTPOBOTO ANEKTPOHHOTO MHKPOCKOIIA!
Meron. yka3s. / Konuesa H.B., E¢pumosa 0.10., ITonsxosa M.A. bapsimnaukoB M.I1. — Maruu-
toropck: MI'TY, 2011. -6 c.

13. Cxanupyrorasi 30H10Basi MUKPOCKOIHsL: 1abopatopHsii mpaktukym / E¢pumosa 10.10.,
[TomsikoBa ML.A., I'ynua A.E. Marautoropck: M3a-80 Marauroropck. roc. TexH. yH-1a um. I'.1.
Hocoga, 2017. 34 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcebl:

Haumenosanwue [10 Ne norosopa Cpok JIeHCTBUS JTUIICH3UH
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBo06o1HO beccpouno
pacipocTpaHseMoe
7Zip cBOOOIHO pacrmpocTpaHsemMoe | 6ecCpoyHo
1. HanmonansHas nHGOpMaIlmOHHO-aHAIMTHYECKas cucTeMa —Poccuiickuii MHAEKC Hay4-

Horo rutupoBanus (PUHLL). — URL: https://elibrary.ru/project risc.asp.
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https://elibrary.ru/project_risc.asp

2.  Ilomckosas cuctema Axkagemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

3. HNudopmannonnas cucrema — EqruHOE OKHO A0CTyMa K MHOOPMAIIMOHHBIM pecypcam. —
URL: http://window.edu.ru/.

4. ®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE yupexaeHue «DenepaabHblii HHCTUTYT
MIPOMBIIIUICHHOM COOCTBEHHOCTHY. — PexuM gocryna: http://wwwl.fips.ru/.

S. Hanorexnosornn u HaHoMmarepuaibl. DenepanbHbIl HHTEPHET-NIOPTAN. Y YaCTHUKHU
HHC. URL:http://www.portalnano.ru/read/ilnfrastructure/russia/nns

6. Caiit o nanorexnonorusix #1 B Poccum  www.NanoNewsNet.ru

7. Caiit «llonynsipHble HAHOTEXHOJIOTUK» WWW.POPNano.ru

8. Hanorexnonoruu. Hanorexnonoruueckoe cooduiectso — Hanomerp Www.nanometer.ru

9.

Poccuiickuii  AIEKTPOHHBIM HaHOXKYpHal (HAHOTEXHOJOTMH W WX IPUMCEHEHHUE)

www.nanorf.ru

10.  Caiit Poccuiickoii kopnopaiii HaHOTexHoIoTul «PocHaHo» WWW.rusnano.com
11. Caiitr «HaHotexHOJIOTMU W HaHOMaTepHalbl B Poccun: odunmanpHbli callT morpedure-
Jieil HAHOTOBAPOB M HAHOYCIYT» WWW.Nanoware.ru

9 MaTtepHaJIbHO-TeXHHYECKOE ofecrieYyeHrue TUCHHILTHHBI (MOTYJIsI)

MaTepI/IaJILHO-TeXHI/I‘leCKOS obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

YueOHast ayauTopus Ais
MPOBEJICHUS 3aHATHM JIEK-
LIUOHHOTO THIIA

Texnndeckue cpencrsa o0ydeHus], CIyKallue JUIs MpeCcTaB-
neHus ydeOHoi mHpopMaru OOJBIION ayAUTOPUH: MYJIbTH-
MEIUIHbIC CPEeACTBA XPaHEHUs, MEpPeaayd W TPEICTABICHUS
yueOHoi nHpopmarmu. Crnenuanu3upoBaHHas MeOeb

VYyeOHass aynutopus JUis
MPOBEJICHUST TIPAKTHYECKUX
3aHATUUN

Texnuueckue cpeacta oOyueHUs, CIyXKallue JUIsl MpeicTaB-
neHus: yueOHoN MHpopManuy OOJMBIION ayIUTOPUU: MYJIBTH-
MEIUIHBIE CPEICTBA XPAaHEHUs, NEpeJauyd U IPEACTaBICHUS
yueOHoi nadopmanuu. Cenuanu3upoBaHHasi MeOeIb

VYuebHast aymuTopus Uis
IPYNIOBBIX M HWHAUBHUIY-
aJIbHBIX KOHCYJbTAIU, Te-
KYLIEro KOHTpOJII M Mpo-
MEXYTOYHOM aTTeCTALUU

KomnbrotepHas texuuka ¢ makerom MS Office, ¢ noakiroue-
HUEM K ceTn «VHTepHeT» U C JOCTYIOM B DIIEKTPOHHYIO WH-
(dopmanMoHHO-00pa3zoBaTeIbHyl0 cpeny yHuBepcurera. Cre-
UATM3UPOBaHHAsI MeOETTh

ITomemenue mig camMoCTO-
ATEIHHOU PabOTHI

KommeiotepHas Texnuka ¢ nakerom MS Office, ¢ moakmtoue-
HUEM K ceTH «VIHTepHeT» U C JJOCTYIOM B 3JIEKTPOHHYIO HH-
dhopmarmoHHo-00pa3oBaTeNbHy0 cpeny yHuBepcuteTta. Crie-
[IHAJIM3MPOBaHHAast MeOeIh
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http://www.nanonewsnet.ru/
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