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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

OCHOBHBIE LI€NU NPENOAaBaHUs AUCIUIUINHBI:

- (hopMHpOBaHKE y CTYIECHTOB MPEACTABICHUI O HOBEHIIMX JOCTIKCHUSAX B OOJACTH
CO3/IaHMUsI, UCCIICIOBAHUS U UCTIOJIb30BAaHUSI HAHOMATEPUAIIOB, pa3pab0OTKU U UCTIOIb30BAHUH

HAHOTEXHOJIOTHi;

- 1aTh o0Oy4arolemMy o01Ire CBeACHHsI 0 HaHOMaTepHaiaX U HaOCTPYKTypax pa3inuyHOro
(YHKIIMOHATFHOTO HA3HAYCHHUS,

- IPUBUTH HABBIKHU UCIIOJIb30BAaHUs 3HAHUM MTPU BEIOOPE HOBBIX MaTEPHAJIOB;

- TIOJTOTOBKa OOyYarOIUXCs K Oyaylield HaydyHOW M MPAKTUYSCKOM JeATeIhbHOCTH,
CBSI3aHHOM C BHEJPEHUEM U UCIOJIb30BAaHUEM HAHOMATEPHUAIOB U HAHOTEXHOJIOTHl.

2 MecTo TMCHHUIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMMbl

JucuuiuinHa BBeneHue B HampaBiieHHE BXOJUT B 00s13aTelby0 4acTh Y4eOHOIO IU1aHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jus  u3ydeHWs  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHS),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Xumus

Hcropus TexHukn

dusuka

Hcropus MmarepuanoBeneHus

3HaHus (YMEHUs, BIAJCHUS), MOIyUYEeHHbIE IIPU U3yYCHUU JAHHOM IUCIMIIIMHBI Oy1yT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

KoHcTpynpoBanne HaHOMaTEPUATIOB

IIpoyHOCTH ¥ TIACTUYHOCTH HAHOMATEPUAJIOB

DU3NKOXUMHSI HAHOCTPYKTYP M HAHOMATEPHAJIOB

[IpoekTHas AeATENbHOCTD

KBanTOBas MexaHuka

MeTposnorusi, cTanIapTU3alus U cepTUPUKALIL

ITponieccbl Ha MOBEPXHOCTH paszena ga3

CoBpeMeHHBIN HHKUHUPUHT METAJITYPTUYECKOT0 TPOU3BOJICTBA

MexaHuka MaTepHaJIOB U OCHOBBI KOHCTPYHPOBAHUS

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

IIponBmkeHNEe HAYYHOU IIPOLYKIUU

[Ipon3BoaCTBEHHAS - MPEAAUILIOMHAS IIPAKTUKA

[TonroToBka K Mpoueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

KypcoBas Hay4dHO-HCCIIeJ0BaTeNbCKas paboTa

VYyeOHast - HayuyHO-HcclenoBaTenbckass paboTa (MOMydYeHHE NEpBUYHBIX HABBIKOB
HaY4YHO-HCCIJIEJIOBATENLCKOM paboThI)

Teopus 1 TEXHOJIOTHSI HAHOCTPYKTYPHBIX ITOKPBITUI

IIpoueccel 1 000pyROBaHKE JUIs [TOJIyYE€HUSI HAHOMATEepUaioB

OnTummu3anus TEXHOJIOTMYECKHX MPOLIECCOB U CBOMCTB MaTEPHAIIOB

[IpousBocTBEHHAS - TEXHOJIOTHYecKast (MPOEKTHO-TEXHOJIOTHYecKas ) MpaKkTHKa

OcHOBBI 1e(OpMAIIMOHHOTO HAHOCTPYKTYPUPOBAHUS

MeToab! U TpUOOPHI I UCCIIEJOBAHUS, aHATTN3a U TUarHOCTUKY HaHOMaTepHaioB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pesynprare ocBoeHUS AMCUUIUIMHBI (MOAyns) «BBeleHue B HalpaBlICHHE»
0o0ydJaronuics 10HKEeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:



Kon nunaukaropa

NHnukaTop MOCTHKEHUS KOMIIETCHITUN

YK-1 CniocobeH oCyIecTBIsITh HOUCK, KPUTHUECKUI aHAJIN3 M CHHTE3 WHPOPMALIUHU, TPUMEHSTh

CUCTEMHLIHN ITOIXO0/T

JJIA peICHUs ITOCTAaBJICHHBIX 3aJ1a4

VK-1.1

AHaJ'II/I3I/IpyeT 3aaa4y, BBLACIIAA €€ 0a3oBEIE COCTaBJIAIOOIUE, paCCMATPpUBACT
U npeaiaract BO3MOKHBIC BapUaHTbl PCHICHUA IIOCTaBJICHHOM 3aaa4u,
OLCHUBAA UX JOCTOMHCTBA U HEJOCTATKU

YK-1.2 Onpenensier, HHTEPIPETUPYET U PAHKUPYET HH(HOPMALIHIO, TPEOYEMYIO TS
peIleHHs TTOCTABICHHOW 3a/1a4M; OCYIIECTBIIACT MOUCK HH(GOpPMAIMU TI0
Pa3IMYHBIM THIIAM 3aIIPOCOB

YK-1.3 I[Ipu  oOpabGotke wHpOpManuu omIM4aeT (GakTel OT  MHEHHUH,

WHTEpIIpETaIHii, OLEHOK, (GOpMHUpPYEeT COOCTBEHHbIE MHEHHS U CYXKICHUS,
apryMEHTUPYET CBOM BBIBOJIbI M TOUKY 3PEHHUSI




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyJ0EMKOCTh JUCIUIUIMHBI COCTABIISET 2 3a4€THBIX C€IWHUIl /2 aKaJ. 4acoB, B TOM

qHCIe:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJUTOpHas — 1 akaj1. yacos;

— caMOoCTOsITeNNbHAs paboTa — 35 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTecTalMy - 324ET

AynutopHast = =
o | vonraxTHAs pabora E 3 ®dopma TeKyIero
=
B B aKaJ. Jyacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B A . p Kox
S 3 ©| caMOCTOSITEIBHOH | yCIeBaeMOCTH U
JHACUIHTLIAHBL 3 = . | kommereHmuM
@) g £ padoThI MIPOMEKYTOYHOM
nab. | mpakrT. | 3 @
Jlek. 2 s aTTecTaluu
3aH. 3aH. | &
1. Paznen.
Hay4ano-texHonormueckue
OCHOBBI HAHOTEXHOJIOT .
1.1 Hanorexnonorus: CobecenoBanue.
CamocTrosTenpHoe o
TEPMHUHBl U OIPENCIIECHUS. HBVICHHE VICGHOI VYcerHbli onpoc YK-1.1,
Knaccudukarmst 4 421 10 M y N Craaua VK-1.2,
Y HAyYHOU .
HaHOOOBEKTOB.  Mcropus MPaKTUIECKOU YK-1.3
JIUTEPATYpPhI
Pa3BUTHS HAHOTEXHOJIOTUH paboThI.
1.2 Paszmepnbie >ddextsr uf 1
N P bd CobecemoBanue.
CBOMCTBA HAHOOOBEKTOB H CamocTrosTenpHoe .
HaHOMAaTepHaJIOB H3y4YeHUE yueOHOM YeTHbId onpoc YK-11,
() HKLII/IOI—I:aJILHLI'e u 4 42K 8 yI/IHa yH0171 Crava YK-1.2,
KO}I]-ICT KI[HOHHBIE JIATE Y:T bl MPAKTHICCKOH YK-13
Py Patyp pabotsl. Pedepar
HaHOMAaTEPUaJIbI
HWroro no pazaeny 8 8/411 | 18
2. Paznen. Mero/ipl MONy4YeHUs U
WCCIIeIOBAHUSI HAHOMATEPHAJIOB.
2.1 Meroasl TONyYCHHS CobecenoBaHue.
CamocTrosaTeasHoe N
HAaHOMAaTEpHaJIOB: MBVICHIE VICGHOI VYerHbiii onpoc VK-1.1,
HaHOYACTHII, 2 2/11 5 y Y N Craua VK-1.2,
¥ HAYYHOU .
HAHOKJIACTEPOB, MOPHUCTHIX MPaKTHIECKOH YK-1.3
JIUTEPATYpPhI
HAHOMATEPUAIOB paboThI.
2.2 Meroapl MOJy4YEeHHUS
ye CobecemoBanue.
KOMITAKTHBIX CamocrosTeapHoe .
HAaHOMATEPHUAJIOB, TUICHOK HU3y4YeHUE yueOHOM YeTHbId onpoc YK-11,
U TIOK LITII)/IIZ' HO}II/IMe HBIX 2 2/1n 3 qu Ha yH0171 Crava YK-1.2,
p ’ p 1 e NPaKTHYECKOM VK-1.3
u KOMITO3UTHBIX JIUTEPATYPhI
paboTsl.
HAHOMATEPUAJIOB.
2.3 Merobl uccliie1oBaHus
HAaHOMAaTEePHaJIOB: CobecenoBaHue.
CaMoCTOSATENbHOE N
OIITUYECKass MHKPOCKOIIMS; J3VHCHHE VaeGHOM VYerHsii onpoc VK-1.1,
CKaHHMpYIOUIas  30HI0Bas 2 2/1210 3 qu Ha y:oﬁ Cnaua YK-1.2,
MUKPOCKOTIHS; i MPaKTHIECKOM YK-1.3
JIUTEPATYPBI
AJIEKTPOHHAS pabotel. Pedepar
MHUKPOCKOITHUS,  Jia3epHas
HWroro no pazneny 6 6/321 1 11
3. Pazpen. IIpumenenus
HAHOMATEPUAIOB




3.1 IIpumenenus

HAaHOMATEPHAIIOB:

3IEKTPOHHUKA u

nHGOPMALIMOHHBIE CobecemoBaHue.

(hopman CaMOCTOSTENbHOE {[

TEXHOJIOTHH; MEIWIIMHA | M3VICHIC VIeOHO YcTHBIN orpoc VK-1.1,

(hapmokoorus; 4 4 6 e i N Craua VK-1.2,
Y HAy4HOU .

METaJUTypTHUs; TOYHAs MPAaKTUIECKOM VK-1.3
JIUTEPATyPbI

MEXaHUKa, OIITHKA; paboThIL.

MAaIIHHOCTPOCHHE,

TPaHCIIOPT i oXpaHa

OKpY)KaroImen CpeJibl

Hroro no pasgeny 4 4 6

Hroro 3a cemecTp 18 18/7,21| 35 3a4éT

18/7,2
Hroro no aucuuIuinHe 18 ! 35 3a4eT

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBaTeNbHBI MpoIlecC MO JUCHUIUIMHE CTPOUTCS HAa OCHOBE KOMOWHAIUH
CJEIYIOIIUX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

WuTerpanpHyro MoJellb 00pa30BaTENBHOTO Mpolecca IO JUCHHUILTHHE (HOpMUPYIOT
TEXHOJIOTUM METOJIOJIOTHUECKOTO YPOBHS: MOJYJIbHO-PEUTHHIOBOE OOYYEHHE, TEXHOJIOTHUS
MOATAITHOTO (POPMUPOBAHUS YMCTBEHHBIX JICHCTBHI, TEXHOJOTHS PAa3BHBAKOIIETO OOYYCHUS,
DJIEMEHTHI TEXHOJIOTUU PA3BUTHS KPUTHUECKOTO MBITILIICHUS.

Peanuzanus naHHOW MOJENH TpENIoJiaraeT HCIOJIb30BAaHUE CICIYIOIUX TEXHOJIOTHUI
TAaKTUYECKUX MPOLEIYP:

- nexuuu (JIeKIusa-uHdopmarus, 0030pHas JEKIHsI, JCKIHSI-BU3yTU3aI1H );

- TmpakTHdeckue (yrayOJeHWe 3HaHWMW, MOJYYCHHBIX HA TEOPETHUYECKUX 3aHSATHUSX,
pelIeHHE 3a/1a4);

— TpEeHUHTOBBIE (OpPMHUPOBAHUE OMPEACICHHBIX YMEHUW W HABBIKOB, ()OPMUPOBAHUE
QITOPUTMUYECKOTO MBIIIUICHUS ),

— aKTHBH3AaIlMM TO3HABATCILHON JCATENLHOCTH (IMIPUEMBI TEXHOJOTUU PAa3BUTHS
KPUTUYECKOTO MBIIUICHHUS Yepe3 UYTCHHE W THChMO, padoTa ¢ JIMTepaTypoi, MOATrOTOBKA
Ipe3eHTalui);

— caMmoyIpaBiieHHsl (caMOCTOsITeIbHAsE paboTa CTYJIECHTOB, CAMOCTOSTEIILHOEC H3y4YCHUE
MaTepuana).

PexomeHnyercst ucCnoiib30BaHHE WH(POPMAIMOHHBIX TEXHOJIOTUH TPH OpraHU3aluu
KOMMYHHKAITUM CO CTYACHTAMHU IS MPEICTaBICHUS WH()OPMAIMH, BHIIAYM PEKOMEHIANNNA U
KOHCYJIbTUPOBAHHS 110 OIEPATUBHBIM BOIIPOCAM, HCIOJIb30BAaHHE MYJIbTHMEIUA-CPEICTB MPHU
MIPOBEJICHUY JICKITMOHHBIX M IPAKTHYECKUX 3aHSITHHA.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aOIIMXCst
[TpexncraBneno B npuioxenun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 0O0ecTedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. Kanycrun, B. . TexHonorus npon3BoAcTBa U KOHTPOJIb KaYeCTBA HAHOMATEPHAJIOB U
HAaHOCTPYKTYp : yue0. nocodue / B.. Kanycrun, A.C. CuroB. — Mocksa : UHOPA-M, 2019. —
244 c. — (Briciee obOpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook_5¢359a09b32044.60767097. - ISBN 978-5-16-013806-0. -
Tekcr : osnekrponnsii. - URL: https://znanium.com/catalog/document?id=339390 (/lara

obparenus 26.04.2023)
2. PoroB, B. A. TexHomnorus KOHCTPYKIIMOHHBIX MaTepuasioB. HaHoTexHOIOTHH
y4eOHuk s By30B / B. A. PoroB. — 2-e u3n., nepepab. u gon. — MockBa : M3aarenscTBo

FOpaiit, 2020. — 190 ¢. — (Bsicmee oOpa3zoBanue). — ISBN 978-5-534-00528-8. — Tekcr :
anektpouHbiit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451888 (/lata oOpareHus
26.04.2023).

3. CupoTkuH, 0. C. OcHoBBI COBPEMEHHOTO MaTepUaioOBEICHHUS:
VY4eounk/O.C.Cupotkur - M.: HUILl MH®PA-M, 2019. - 364 c.: (Breicuiee obOpa3oBanue:
bakanaspuar). - ISBN 978-5-16-009335-2. - Tekcr : omektponHsii. - URL:

https://znanium.com/catalog/document?id=355276 ([lata oOpamienus 26.04.2023)
4. T'onosuH 0. Y. Hanomup 6e3 ¢popmyi. - M.: JlaGopatopus 3nanuii, 2020. — 546 c.
https://znanium.com/read?id=365998 (/lata oopamenus 26.04.2021)

0) JlonoJiHMTE IbLHASA JIUTEpaTypa:



1. Ucropust Hayku O MaTtepuanax M TeXHOJorusax: YueOHoe nmocobue / HockoB @.M.,
Macanckuit  O.A., Manymkuaa M.M. - KpacnHosp.:COY, 2016. - 412 c.: ISBN
978-5-7638-3354-6. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/document?id=328452(/lata ooparuenus 26.04.2023)

2. Topusontel xumuu 21 cronerus: YueOuuk / Ilox pen. Osepsuckuit B.A. -
PocroB-na-/lony:M3narensctBo FODY, 2009. - 656 c. ISBN 978-5-9275-0715-3. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/document?id=134235(/lata oOpaieHus
26.04.2023)

3. ®DuBHKO-XMMHYECKHE OCHOBBI CO3J[aHHs aAKTHUBHBIX MAaTCPUAJIOB: Y4COHHK [/
KympusinoB M.®., Kadbupos 10.B., Pynckas A.I'. - Pocros-na-Jlony:U3narensctBo OOV, 2011.
- 278 c¢. ISBN 978-5-9275-0847-1. - Tekctr : onekrpounsii. -  URL:
https://znanium.com/catalog/document?id=153125(/]ata obparuenus 26.04.2023)

4. MarepualloBeICHHE U TEXHOJIOTHSI MaTEPHAJIOB B 2 T : YUCOHHK ISl aKaJCMHUECKOTO
Oaxanaspuata / I'. I1. ®etncos [u ap.] ; mox penakiueii I'. I1. ®ernucoBa. — 7-e u3., mepepad. u
nor. — Mocksa : U3natensctBo FOpaiit, 2016. — 774 c. — (bakanaBp. AkageMHuecKuid Kypc).
— ISBN 978-5-9916-6608-4. — Texkct : anekrponnsiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/389495 (/lata obparenus 26.04.2023)

5. Tenpux DOpnux. Mansle 00bekTbl — Oonbmue wungeu. llupokwii B3rasa Ha

HaHoTexHoJo-run. -M.: BUHOM. JlabopaTopwus 3Hanwmii, 2020. -257 c.
httne*/I7nanitim eom/read?id=2RRNN? (TTara nAnameaua 26 N4 2021\

B) MeToaunyeckue ykasaHus:

1. TexHOJOrHYECKUE CBOMCTBA METAJUIMYECKUX TOPOIIKOB: MeToA. ykas. / IlosskoBa
M.A., Tony6uuk D.M. Maruaurtoropck: M3a-so Marnuroropck. roc. TexH. yH-ta um. [.H.
Hocosa, 2013. 11 c.

2. Kunemarnyeckue mnapameTpsl Ipouecca Je(pOpMHUPOBAHUS  HEKOMIAKTHBIX
Kepamuueckux wmacc: Meron. yka3. / Uykun M.B., BapeimaukoB M.IL., bakaes .P. —
Marnautoropck: MI'TY, 2005. — 25 c.

3. UccnenoBanue yIuioTHIEMOCTH META/UTMYECKUX TopomikoB: Meton. ykas. / I'yu I'.C.,
Wneuna H.H., I[ToasikoBa M.A / Maruuroropck: MI'TY, 2005. — 8 c.

4. CuroBblii ananmu3: Meroa. yka3. / Pyoun I.I1l., Unsuna H.H., [onskoBa M.A -
Marnutoropck: MI'TY, 2007. - 12 c.

5. [I70THOCTh ¥ MOPHCTOCTh M3JEIHUN U3 HEKOMIAKTHBIX MarepuanoB: Metoa. ykas. /
Wnbuna H.H. — MarauToropck: MI'TY, 2003. -5 c.

6. HccnenoBanue peosiorHueckux CBOMCTB moauteTpadropaTuieHa: Meroa. ykas. / ['ya
I'.C., Yykun M.B., bapsimaukos M.I1., AnnynoB A.B. —Marauroropck: MI'TY, 2003. — 14 c.

7. DManupoBaHUe MeTaTMueckux uafaenuii: Meron. ykas. / IMomnskoBa M.A., Uykun
M.B. — MaruuToropck: MI'TVY, 2008 -9 c.

8. TampBanmveckoe 1WHKOBaHWe cranu: Meroa. ykas. / Mycrapuna B.I. —
Marnutoropck: I'OY BITIO «MI'TY», 2010. — 11 c.

9. MexaHu3Mbl (OPMUPOBAHUS MEIKOJUCIICPCHOW CTPYKTYpbl B mpomeccax OMJ:
Mertona. yka3. / Xapuronos B.A., SImamesa E.FO. — Maruuroropck: u3n-so MarHuToropck. roc.
TexH. yH-Ta M. [ .J1. Hocosa, 2011. — 36 c.

10. MoaenupoBaHHe Mpolecca paBHOKaHAIBHOM YTI0BOM MPOTSKKHU C UCIIOIb30BaHUEM
nporpammuoro komiuiekca DEFORM-3D: Metoa. ykas. / Uykun M.B., Bapsimaukos M.IT.,
[TonsixoBa M.A., Emaneena /[.I'., Ky3nernoBa A.C. - Marautoropck: 'OY BITO «MI'TVY», 2010.
—20c.

11. MopenupoBaHue NPOIECCOB HHTEHCHUBHOM IUIACTHYECKOW jaedopmanuu ¢
UCIIOJIb30BaHUEeM TmporpaMMHoro komiuiekca DEFORM-3D: Metoa. ykas. / Uykun M.B.,
bapeiankoB M.IL., ITonskoBa M.A., Emaneesa JI.I'., Moxnatkun A.B. - Marauroropck: ['OY
BITO «MI'TVY», 2010. -20c.

12. W3yueHuwe ycTpoiicTBa W MNPUHLIMIIOB pabOTBl PacTPOBOTO AJIEKTPOHHOTO
mukpockorna: Metoz. ykas. / Kommiesa H.B., Edumosa 10.10., TTonsikoBa M.A. BapbIiHHKOB



M.II. — MaruauToropck: MI'TY, 2011. -6 c.
13. Ckauupyromasi 30HIOBas MHKPOCKOMUs: JabopaTopHbiii mpaktukym / Edumosa

I0.10., ITonsixoBa M.A., I'ynun A.E. Marauroropck: M31-Bo MarHuToropck. roc. TeXH. yH-Ta
nm. I".1. Hocosa, 2017. 34 c.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
o Ne norosopa CpOoK JIeHCTBYSI JINIICH3UH
MS Office Ne 135 or SeccpouHo
2007 17.09.2007
7Zip cBOOOJTHO 0eccpouHO
FAR Manager |[cBo6oaHO 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca

CchUika

DneKTpoHHAas 0aza
NEepUOINYECKUX u3aanuii  East

https://dlib.eastview.com/

HanunonanpHas
nH(pOpPMaITMOHHO-aHATUTHYECKA
s1 cucTeMa — POCCUNCKUI UHIEKC

URL.: https://elibrary.ru/project_risc.asp

ITonckoBas cucrema AKkalIeMus
Google (Google Scholar)

URL.: https://scholar.google.ru/

Nudopmarnmonnas cucrema
EmmHoe oOkHO gocTyma K

“|URL: http://window.edu.ru/

®denepanbHOE TOCYIAPCTBEHHOE
OroKEeTHOE yUpexJIeHue
«DenepalbHBIN HHCTUTYT

URL.: http://www1.fips.ru/

Poccuiickas ['ocynapcTBeHHas
6ubanoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

ONEeKTPOHHBIE pecypcbl
oubmuoreku MI'TY um. T'.J.

https://magtu.informsystema.ru/Marc.html?locale=ru

YHI/IBepCI/ITeTCKaﬂ

nH(GOPMAITMOHHAS cucTeMa

https://uisrussia.msu.ru

MexnayHaponHas 0aza
MMOJTHOTEKCTOBBIX JKYPHAJIOB

http://link.springer.com/

MexnyHapoaHas pedepaTuBHas
U TIOJIHOTEKCTOBAsl CIIPaBOYHAs
0a3a JIaHHBIX Hay4YHBIX M3JIAaHUN

https://www.nature.com/siteindex

ApXWB  Hay4HBIX IKYpPHAJIOB
«HanuonanbHbIN
2JIEKTPOHHO-HH(OPMAIMOHHBIH

https://archive.neicon.ru/xmlui/

Undpopmanmonnas cucrema -
HopmartuBHbIE NTpaBOBBIE AKTHI,
OpraHU3alMOHHO-PACIOPSAUTEN
bHBIE JOKYMEHTBI, HOPMATHBHbIE
U MCETOAMYCCKHUEC MOKYMCHTHI M

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

HNudopmanvonHas cucrema
bank JaHHBIX

yrpo3

“|https://bdu.fstec.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUH JIEKIIMOHHOIO THUIIA OCHAILIEHA!

- TEeXHUYECKUMH CPEICTBAMU OOY4YEHUs, CIyKallUMU JUIsl HPEACTaBICHUs Y4eOHOM
uHpopManuu OOJBIIOW ayIUTOPHUH: MYJIBTUMEIUWHBIMU CPEICTBA XpaHEHUs, Nepelayd |
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTopus JUls NpOBeISHHs IPAaKTUYECKUX 3aHATHI OCHAILlEHA:

- TEeXHUYECKUMH CPEICTBAMU OOYYEHHS, CIYKallUMU JUIsI TPEACTABICHUS Y4eOHOMH
uHpopMauuu OOJbIIOW ayAUTOPUM: MYJIbTUMEAUWHBIMU CPEICTBA XPAHEHUs, Neperadd U
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIbIO.

3. YueOHast ayaAuTOpus Ui TPYNIOBBIX U WHAWBUAYAIBHBIX KOHCYJBTAIMH, TEKYIEro
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITbIOTepHOM TexHukou ¢ nakerom MS Office, ¢ noaxiouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 17151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

- KOMITbIOTepHOM TexHukou ¢ nakerom MS Office, ¢ noaxiouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIIeMaIM3UPOBAHHON MeOebIo.

5. Ilomemenue st XpaHeHUs M NPOGUIAKTUYECKOTO OOCITYKUBaHHUsS Yy4eOHOIo
000pyI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



Mpunoxenune 1
6 YueOHO-MeTOAMUYECKOE OOecTieueHHe CAMOCTOSITEIbHOM PadoThl 00y4aAO U XCS

I[Io mucuunnuHe «BBegeHWe B HANpaBICHUE» MPEAYCMOTPEHA AayIUTOpPHAs U
BHEAYIMTOPHASI CAMOCTOSITeNIbHAs padoTa o0yJaronmxcs. AyIuTopHas caMOCTOsTebHAs paboTa
CTYJICHTOB TIpEIIojiaraeT yd4acThe B CcOOEceOBaHMHM Ha 3alaHHyK) TEeMy, TOJTrOTOBKE
000CHOBAaHHBIX OTBETOB Ha BOINPOCHI TPEMNoOJaBaTelii M y4acTHE B YCTHOM OImpoce, pa3dop
MPAKTUYECKUX BOIIPOCOB CO3AaHUS HAHOTEXHOJIOTHH.

Tembl codecenoBaHuii:

1. CpaBHUTH CYIIECTBYIOIIUE TOYKH 3peHUs HA TeMy «HaHOTEeXHOJIOrMu — 3aKOHOMEPHBIN ATar
Pa3BUTHS TEXHUKHU U TEXHOJIOTUID.

2. IlpuBecty apryMeHThl 1 000CHOBATH CBOKO TOUKY 3pEHUS 1O TeMe «Jl0CTOMHCTBA U HEJJOCTATKU
HAaHOMATEPHUAJIOB U HAHOCTPYKTYP».

YcTHbli onpoc:

Tema 1. McTopus BOBHUKHOBEHUSI HAHOTEXHOJIOTH.

Tema 2. [IepcrieKTUBBI BHEAPEHHS METOIOB HAHOTEXHOJIOTHUH B MMPOMBIIIJICHHOE IPOU3BO/ICTBO.
Tema 3. OOecrieueHrne SKOJOTHYECKOW OE€30MAaCHOCTH TpH pa3pabOTKe HAHOTEXHOJOTUH U
MCIIOJIb30BaHUH HAHOMATEPHAJIOB U HAHOCTPYKTYP.

Tembl pedepaTtoB

Hanouactuipt.

[TopucTsie MaTepUabL.

OynnepeHsl 1 HAHOTPYOKH.

Heoprannueckue BOJIOKHA.

I1neHKu U NOKPHITHUS.

Hanoxkepamuxka.

Cxanupyromast 3010Bast MUKpockornust (C3M).
[IpocBeuunBaromias 3nexkTpoHHast MUKpockonus (ITOM).
PacrpoBas sanekrponHas Mukpockonus (POM).

AHanuThyeckas 3JIeKTpoHHass MUKpockonus (ADM).
KondoxkanbHas nazepHas ckanupytomas mukpockanus (KJICM).
Hanomerponorus.

Opranu3zanys uccieoBaHui 6€30MacCHOCTH HAHOMATEPUAJIOB

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta o6y11a10m1/1xc;1 OCYHICCTBJIACTCA B BHIC
HU3YUCHUA JIMTCPATYPbl, MATCPpHUATIOB HCHTCPHET-PCCYPCOB 110 COOTBeTCTBy'I-OH_[eﬁ TEME OJIAd
BLI60pa MaTepualia Ijisl y4aCcTus B CO6CCC,Z[OBaHI/I$IX " YCTHBIX OIIpOCax.



Ipuio:xkenne 2

7 OuneHoOYHBIE CPEACTBA /ISl IPOBEACHUS NIPOMEKYTOYHON aTTecTaluu

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU

HpOMe)RyTO‘lHOﬁ aTrecranmum:

CtpyKTypHBIT
PYKTYP [Inanupyemsblie
JJIEMEHT OneHnounsle cpencTaa
pe3yabTaThl 00yUeHUs
KOMIIETCHIIUH
YK-1: Cnoco0eH ocymecTB/ISITh IOUCK, KDUTHYECKUH AHAJIU3 U CHHTe3 HH(opmanum,

INPUMECHATD CHCTeMHBIIl MOJAXO0A NJIsl PCIICHUA NMOCTABJICHHBIX 3a1a4

YK-1.1:

AHanu3upyer  3ajgady,
BBIIENISAI €€ 0a30BLIE
COCTABJISIOIINE,
paccMaTpuBacT u
IpeIaraeT BO3MOKHBIE
BapHaHThI PCUICHUA
[IOCTABJIEHHOM  3aj1ayu,
OlLICHHUBAasA nux
JIOCTOMHCTBA u
HEJIOCTATKU

Ilepeyennb BONpPOCOB /11l MNOATOTOBKH K 3a4eTy:
1. BemectBo, (haza, matepuain. Mepapxudyeckoe
cTpoeHue MarepuanoB. HanomaTepuaibsl, TEpMUHBI U
omnpenenenus, kiaccupukanusa. Heopranuueckue u
oprannveckre GyHKINOHATIbHbIE HAHOMATEPUAIIbI.
['nbGpuanble (OpraHo- HEOPraHMYECKUe U
HEOpPraHO-OPraHUYECKUE) MaTEPHUAIIbL.

2. Vcropusi BOSHUKHOBEHHSI HAHOTEXHOJIOTUI U HayK
0 HaHocHucTeMax. MexaUCUUIIIIMHAPHOCTD U
MYJIbTUIUCIUIUIMHAPHOCTD. [IpuMepsl HAHOOOBEKTOB
¥ HAHOCHCTEM, UX OCOOCHHOCTH M TEXHOJIOTHUECKUE
npuioxeHus. OOBbEKTb U METOAbl HAHOTEXHOJIOTUH.
3. OcHOBHBIE IPUHIHUIIEI (HOPMUPOBAHHS
HaHocucTeM. Pu3nyecKre U XUMHUYECKUE METOIBI.
[Tpoueccsl mosyueHuss HAHOOOBEKTOB «CBEPXY —
BHU3Y.

4. TIpomecchl MOTy4YeHHS] HAHOOOBEKTOB «CHU3Y —
BBEPX).

5. KBaHTOBbIE TOUKH, KBAHTOBBIE SIMBbI. [ [pUHIIUIIBI
pa3pabOTKU TEXHOJIOTUH MOTY4YEHUS.

6. Kitactepbr. MeToibl OSTy4eHHsI KJIAaCTEPOB.
TexHoIOrHuecKue MprUeMbl U 000PYAOBaHHE.

7. TeXHOJIOTUU «CBEPXY-BHU3» MOTyUEHUS
Ha”oyacTull. O01as XxapakTepucTHKa 1
crienuuieckue 0COOEHHOCTH METOIOB.
O6opynoBaHue AJ1s MOTYYEHUS] HAHOYACTHUIL
METOJIaMU «CBEPXY-BHU3Y.

8. TexHomornm «CHU3y BBEPX» MOIYYEHUS
HaHouacTHIl. O011ast XapaKTepUCTHKA 1
cneunduyeckrie 0coOeHHOCTH METOJIOB.
O6opynoBaHue ISl TOJTYYEHHUS HAHOYACTHI]
METOJIaMU «CHU3Y-BBEPX).

9. 301b-TelIh METO/I: JOCTOMHCTBA, HETOCTATKH.
ITpuMeHeHne 30/1b-TeNb METO1a AJIS OJyUEHUs
HaHOMaTepHasioB. TexHOJOorn4ecKue NpueMsl u
obopynoBaHue.

10. TexHonmoruu 1 060pyJOBaHUE IS MTOJTyUEHUS
YIJIEPOAHBIX HAHOCTPYKTYP.

11. Texnonmoruu u 060pyaoBaHue HU3HUECKUX
METOJIOB MOJTY4YEHHSI HAHOIUIEHOK.

12. TexHomoruu u 060pyI0BaHHE XUMHUYECKHX
METOJI0B MOJTY4YEHNSI HAHOIUIEHOK.




CTpyKTypHBI
AJIIEMEHT

KOMIICTCHIIN U

[Inanupyemele

pe3yiabTaThl 00yUYeHus

OneHouHble CpeacTBa

13. [TonydyeHue HaHOILUIEHOK METOJIOM
Jlenrmropa-bnomkert. TexHomornyeckue npueMsl 1
obopyoBaHue.

14. TToBepXHOCTHOE MUKPOJIETUPOBAHUE.

15. NonHas umriaHTarus.

16. TeXHOJIOTHH MMOTYICHUSI HAHOKEPAMUKH.

17. HenpepblBHBIE METOABI HHTEHCUBHOM
TIACTUYECKON JTehopMaInu.

18. MeToapl HHTEHCUBHON IIACTUUECKON
nedopmaruu. TexHOIOTHYECKUE TPUEMBI U
obopyioBaHue.

19. Texnonoruu camocbopku. [Iporecc camocOopkw,
MOJIYTIPOBOTHUKOBBIE OCTPOBKOBBIE CTPYKTYHI,
MOHOCJIOH.

20. Camoopranusanus Kak IpueM MoJIy4eHHs
HAHOCTPYKTYp. TeXHOIOrn4ecKue MpruemMbl U
obopyioBaHue.

21. Texnomornyeckue 0COOEHHOCTU U OOOPYIOBAaHUE
MOJTy4YEeHHUsI aMOP(HBIX METAJUIOB.

22. Jlumoepagus. TexHOTIOTHUESCKUE TIPUEMBI U
obopyioBaHueE.

23. buonanomexuonozuu.

24. CynpamoJieKyisipHas OpraHu3anus MOJEeKyJI.
MonekynspHoe pacnio3HaBanue. [lomumepnsie
MaKpOMOJIEKYJIbI, METOJIbI UX MOTYYCHUSI.
Camoopranusanys B NOJTUMEPHBIX CUCTEMAX.
CyrmpaMoJIeKyJIIpHbIE TTOTUMEPHI.

25. ®u3nka HaHOYCTPOMCTB. MeTOIbI CO31aHMS
HAaHOYCTPOMCTB. MexaHn4YecKkue u
ANEKTPOMEXaHUUECKHE MUKPO U HAHOYCTPOICTBA.
CeHcopHBIE 3JIEMEHTHI MUKPO- U HAHO-CUCTEMHOMN
TEeXHHKH.

26. HaHoKOMNO3UIIMOHHBIE MaTE€pHalIbl, 0COOEHHOCTH
CTPYKTYpPBbI, CBOMCTBA, METO/IbI TOJTYyUEHHUS.

277. HanonopucThle CTPYKTYpbl, 0COOEHHOCTH
CTPYKTYpPBI, CBOMCTBA, METO/IbI MOJTYyYEHHUS.

28. Ilepcnexmugvl npumeHeHUss HAHOMEXHO02Ull OJis
CO30aHUsL MAMEPUATIO8 U CIMPYKMYP C 3A0AHHbIMU
CBOUCEAMU.

29. Jxonoeuueckue acnekmol HAHOMEXHOLOSUU.

30. Obecneuenue oxpanvi OKpyscaroueli cpeowl u
300p08bs uenoseka npu pazpabomke
HAHOMeXHON02Ull, NPOU3800CMEe U IKCHIYaAmayuu
HAHOMAamMepuaios U HaHOCMPYKMyp.

YK-1.2:

Onpenensier,
UHTEPIPETUPYET
pamKupyer
uH(pOpMaIIHIO,
TpeOdyeMyto

u

TS

Ilepeuyens 3axannii 1151 BHIPAa0OTKH
NPAKTHYECKUX YMEHHUI
U IPHOOpeTeHHs1 HABLIKOB B PelICHUH 32124 B
npeaMeTHOM o0J1acTH:
1. Onpenenenre 0cOOEHHOCTEH CTPYKTYPHOTO
COCTOSTHUSI HAHOMAaTEPHUAJIOB PAa3JIMYHON MEPHOCTH.




CTpyKTypHBI
AJIIEMEHT

KOMIICTCHIIN U

[Inanupyemele
pe3yiabTaThl 00yUYeHus

OneHouHble CpeacTBa

pelleHns TMOCTaBJICHHOMN
3a/lauM;  OCYILECTBISET
MOUCK HWH(pOPMaLUU 10
Pa3IuYHBIM THTIAM
3arpocoB

2. Metozpl u3yyeHus cOCTaBa U CBOMCTB
HAHOCTPYKTYpP ¥ HAHOMATEPHAJIOB Pa3INIHON
MEPHOCTH

3. TexHosornyecKue 0COOEHHOCTH MOIY4YEHHUS
OD-HaHOCTPYKTYp METOJOM MOPOIIKOBON
METaJLITypIrUH.

4. TexHonoruueckre 0COOEHHOCTH MPUMEHEHUS
1D-HaHOCTPYKTYp 115l MOAUDUIIUPOBAHHS
KOHCTPYKIMOHHBIX MaTE€PHAJIOB

5. TexHonoruyeckre OCHOBBI (POPMHUPOBAHUS
HaHOIUUIEHOK Y HAHOIIOKPBITHIA.

6. TexHOJIOrHYECKNE OCHOBBI ITOJIYYEHUS METAIJIOB U
CILJIaBOB C YJIbTPAMEIKO3EPHUCTON CTPYKTYpOr
METOJIaMU 00PaOOTKH JTaBIICHUEM

7. IIpo6iieMbl HaHOTeXHONOTHIA. OXpaHa
OKPY’KaroIlle cpeibl U 310POBbS YEJIOBEKA IIPU
pa3paboTKe HAHOTEXHOJIOTMH U UCIIOJIb30BAaHUU
HaHOMAaTEPHAJIOB Pa3JIMYHON MEPHOCTH.

YK-1.3:

[Tpu o6paboTke
nHGOPMAIMY OTINYAET
(hakThl OT MHEHUH,
MHTEpIpPETALNii, OLEHOK,

dbopmupyer
COOCTBEHHBIE MHEHHS H
CYXIICHHUS,
apryMEHTHPYET CBOU

BBIBOJIbI U TOYUKY 3pCHUA

IIpumepHbIi NepeyeHb 3aJaHUl JJ151 MOATOTOBKH
K co0ecel0BaHUSIM M YCTHBIM OIIPOCaM.

1. AHanu3 NeUCTBYIOIIUX CTAaHAAPTOB HA TEPMUHBI U
ornpezeneHus: B 001acTi HAaHOTEXHOJIOTUH U
HAaHOMAaTEpHAaJIOB.

2. Ilouck cienuanbHOM HayYHO-TEXHUYECKON
JUTEpaTyphl, HAaTEHTHON MH(OpMaIuH,
TeMatnueckux MHTepHeT-pecypcos,
CHELHUATU3UPYIOLINXCS B 00JIaCTH HAHOTEXHOJIOTUH U
HaHOMaTEpHUAaJIOB.

3. M3ydeHHe OCHOBHBIX IIPUHIIMIIOB
KOHCTPYMPOBAHUS TEXHOJIIOTUN U UX aJanTauus AJs
pa3pabOoTKN HAHOTEXHOJIOTUH C y4€TOM MEPHOCTH
HAaHOCTPYKTYP 1 HAHOMATEpHaJOB.

4. YcraHOBIIEHNE MEXIMCIUIUIMHAPHBIX CBSI3EH,
HEOOXOIUMBIX JIJISl aHAJIN3a U Pa3pabOTKU 3JIEMEHTOB
HAHOTEXHOJIOTUH /IS TIOJTY4YEHUs] HAHOMATEPUasoB U
HaHOCTPYKTYp pa3IM4HON MEPHOCTH.

5. Ilouck Hay4HO-T€XHUYECKON MH(OpMauu u
aHaJIU3 allTOPUTMa BEIOOpA HAHOMATEPUAJIOB U
HAHOCTPYKTYP Pa3IMYHON MEPHOCTH il pabOTHI B
OIPEIETIEHHBIX YCIOBHSIX IKCILUTyaTallUH.

6. ITouck Hay4HO-TeXHUYECKON MH(OpMaIuK 1
aHaJIU3 alTOPUTMa BEIOOpA HAHOMATEPUAJIOB U
HAHOCTPYKTYP Pa3IMYHOI MEPHOCTH il BEIOOpa
TEXHOJIOTMH UX MTOJYYECHUSI.

7. Ilouck Hay4HO-TEXHUYECKOH MH(pOpMauu u
aHaJIU3 BPEIHBIX U ONACHBIX (aKTOPOB
HAHOTEXHOJIOTUH, OKa3bIBAIOIINX BIUSIHUE Ha
OKPY’KaIOIIYIO CPEAY U 3I0POBBE YEIOBEKA.




0) Ilopsinok nMpoBeeHUsI MPOMEKYTOUHOM aTTeCTAIMH, OKA3aTe/I U KPUTEPHUH
OLlCHUBAHMUSL:

HpOMe)KYTO‘-IHaSI arrecraguda 110 AUCHUIIIIMHE ((BBCI[CHI/IC B HAIIPaBJICHHUC) BKJIHOYACT
TEOPETUYECKHE BOTIPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIBISIONMIME CTENEHb C()OPMUPOBAHHOCTH YMEHHH M BIaJICHHIA,
npoBoAMTCS B (hopMe 3aueTa.

Ha OIICHKY «3a4TEHO» CTY/ACHT [IOJDKEH MOKa3aTh BHICOKHI YPOBEHb 3HAHHS MaTepUalia Mo
JMCIUIUIMHE HE TOJBKO Ha YPOBHE BOCHPOM3BEICHUS M OOBSCHEHUS HHPOpMAIMH, HO H
POJIEMOHCTPUPOBATh HHTEILICKTYaIbHbBIC HABBIKK PELICHHUS IPOOIJIEM, HAX0KICHUS YHUKAIbHBIX
OTBETOB, BBIHCCEHHS KPUTHUYCCKHX CYKICHHH, MPOJECMOHCTPUPOBATh 3HAHHE M MMOHUMAHHE
3aKOHOB JIUCIUIUIMHBI, YMEHHE OIEPUPOBaTh OSTHMH 3HAHUSAMH B MPOPECCHOHATBHOM
JCSITeIbHOCTH,

Ha OOCHKY «HEC 3a4YTCHO» CTYACHT HC MOKCT IMOKA3aThb 3HAHWUA Ha YPOBHEC BOCIIPONU3BCACHUS
n O6T)$ICH€HI/I$I I/IH(i)OpMaIII/II/I M0 AMCHUILIMHE, HC MOXKET IMOKa3aTb MHTCIIICKTYAJIbHBIC HABBIKU
PCeIICHMA ITPOCTHIX 3a4a4, YMCHUC KPUTHUYCCKU OLICHUBATHL CBOU JIMYHOCTHBIC Ka4CCTBA.



