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JIuer aktyanu3anuu padodye nporpaMmmbl

Pabouyas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu kadeapsl TexHomoruit 00pabOoTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momep

Paboyas mporpamma nepecMoTpeHna, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
y4eOHOM roay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momnep

Pabouas mporpamma nepecmoTpeHna, oocyxkieHa u ogoopena st peanusamuu B 2026 - 2027
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momep

Pabouas mporpamma nepecmotpeHa, oocyxkieHa u ogoopena s peanusamuu B 2027 - 2028
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[IpoTokom oT 20 r. Ne
3aB. kadeapoi A.b. Momep




1 e ocBOCHUSA TUCUMIIIIMHBI (MOYJIAA)

[enpt0o  W3y4YeHWs  TUCHUIUIMHBI  siBIsieTcss  (GOpPMHUpOBaHME Yy  CTYACHTA
po¢deCCHOHANBHBIX KOMIIETCHIIMM B 00JIACTU MHUKPO- U HAHOTEXHOJIOTHH, CIIOCOOCTBYIOIIHMX
COITMATBHOM MOOWJIBHOCTH, KOHKYPEHTOCIIOCOOHOCTH M YCTOMYHMBOCTH HAa OTEYECTBEHHOM H
MHUpPOBOM pBIHKE TpyJa M OCHOBAaHHBIX Ha YCBOCHHUU COBPEMEHHBIX IMPEIACTABICHUN O
(bM3UYECKUX OCHOBAX MPOIECCOB M METOI0B, UCIIOJIb3yEMbIX B HAHOTEXHOJIOTHH U O CBOMCTBAX U
THUIIaX HAHOPa3MEPHBIX 00BEKTOB.

2 MecTO AMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMbl

JucuunnuHa @OU3NKOXMMHS HAHOCTPYKTYp M HAHOMATEpUAJIOB BXOJIUT B 4YacTh
yueOHOro 11aHa (opMUpPYEMYIO YyHaCTHUKaMH 00pa30BaTelIbHbIX OTHOIIEHUN 00pa30oBaTeIbHOMN
IIPOrpPaMMBI.

JUis  u3ydyeHus  JUCLUUIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
chopMHUpOBaHHBIE B PE3Yy/IbTAaTE U3YUCHHS TUCITUTIINH/ TPAKTUK:

dusuka

OO611ast 1 HeOpraHUvYecKass XUMUS

OCHOBBI METAJUTYPrUU€CKOI0 IIPOU3BOICTBA

3HaHus (YMEHHMs, BIAJIeHUs ), MOJIYyYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1s1 U3YYEHUS] AUCIUTLIINH/TIPAKTHK:

ITpouecchsl Ha HOBEPXHOCTH pa3zena (a3

KomMmmbroTepHoe MOIeIMpoBaHUE MaTEpUAIOB U TEXHOJIOTUYECKUX POIIECCOB

OCHOBBI IPOU3BO/ICTBa KOMITIO3UIIMOHHBIX MaTEPUAIOB

OyHKIMOHAJIbHbIE HAHOMATEPUAIbl

KoHcTpyrnpoBaHue HaHOMaTepuanoB

OcHoBBI J1e()OpPMALIMOHHOTO HAHOCTPYKTYPUPOBAHHUS

[Ipouecchl 1 000pynOBaHKE ISl TOJIy4YE€HUSI HAHOMATepUaioB

Teopwust 1 TEXHOJIOTHSI HAHOCTPYKTYPHBIX TIOKPBITHI

OnTumMu3anus TEXHOJIOTHYECKHUX ITPOLIECCOB U CBOMCTB MaTEpHAaIOB

VYuyeOHast - HaydHO-HCCIIeJJOBaTelabCcKas padora (MOJIydeHHE NEPBUYHBIX HABBIKOB
Hay4YyHO-HCCJIe10BaTEIbCKOU pabOThI)

KypcoBas Hay4yHO-HCCIeq0BaTeNIbCKas paboTa

[ToaroroBka K mpoie1ype 3allyThl ¥ 3a11UTa BHITYCKHON KBATU(PUKAIIMOHHON pabOThI

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMILTHHBI (MOYJIS) ¥ IUIAHUPYeEMbIe Pe3yJabTaThbl 00y4eHus

B pesynbrate ocBoeHMsI AMCUUILIUHBL (MOAYIs) «DPU3HKOXUMHUS HAHOCTPYKTYp H
HaHOMaTePHUAJIOBY 00YUYAIOIIHICS JOJDKEH 001a1aTh CICTYIOINUMU KOMITETCHIUSIMU:

KO)I HHAUKaTOopa I/IH)II/IKaTOp JOCTHIXKCHUA KOMIIETCHIINN

[IK-1 CnocoOeH MpoBOIUTb MOHUTOPUHI MHHOBALIMOHHBIX TEXHOJIOTMYECKUX MPOLECCOB M
OCYILIECTBIISITh METOJMYECKOE CONPOBOXKJEHUE CO3/1aHUS OOBEMHBIX HAHOMAaTEpHaJloB,
HAaHOCTPYKTYP U U3IEJIMNA U3 HUX

IK-1.1 OcymiecTBisieT NOUCK, aHaJU3 M CHCTEMaTU3alMI0 OIbITa B 00JACTH
MEPCIEKTUBHBIX HANpaBJICHUIl pa3BUTHUsSI MPOU3BOJACTBA OOBEMHBIX
HAaHOMAaTepHUaJIOB, HAHOCTPYKTYP M U3/I€IUN U3 HUX

[IK-1.2 Pa3zpabarpiBaeT MmeToIMUeCKHe MOAXOABI M PEKOMEHIAINH TI0 MMPOBEACHHUIO
AQHAIUTUYECKUX padOT A OLEHKU CTPYKTYpbl M CBOMCTB OOBEMHBIX
HAaHOMAaTepUaJIOB, HAHOCTPYKTYP M U3JICIUN U3 HUX




[IK-1.3

CucremaTusupyer,

obOpabaThiBaeT

U TOATOTaBIMBAET
KOPPEKTUPOBKH PETYINPYEMBIX IMAPAMETPOB TEXHOJOTHYECKOIO IIporecca
MIPOM3BOJICTBa OOBEMHBIX HAaHOMATEPHAJIOB, HAHOCTPYKTYp U H3JCNIUN U3
HUX

JaHHbIE

JJIA

4. CTpyKTYypa, 00bEM M colepkaHue JUCHUNIMHBI (MOTYJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIIMHBI COCTABISIET 5 3adeTHhIX eauHull 180 akam. dacoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora— 76,1 akaj. yacoB:
— ayJIMTOpHAs — 72 akaJ. 4acoB;
— BHeaynuTopHas — 4,1 akaj. 4acos;

— caMocTosITeNTbHas paboTa — 68,2 aka. 4acos;

— B (popMe MpaKkTUYecKoi moAroToBku — 0 akaj. yac;
— MOJATrOTOBKA K AK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluu - SK3aMEH

AynuTopHast T =
o | womraxtHas pabora E % Dopma TeKylIero
Paznen/ Tema 3 (B aKaj. yacax) E E(‘ Bux . KOHTpOJIA Kon
P — = g o CaMOCTOATCIIEHOM | YCNEBAEMOCTH M |\ oo
3 2 & paboThI MIPOMEXYTOYHOH
ek nab. | mpaxr. e aTTeCTaIK
3aH. 3aH. |Q &
1. ®U3UKOXUMUS HAHOCTPYKTYP
CpaBHeHue
1.1 Knaccuduxanms CYIIECTBYIOLINX K-1.1. TIK-
HaHOJUCIEPCHBIX 3 2 2 10 | Touek 3penus 06 | Cobecenopanue. 12 fIIZ-l 3
MaTepHajIoB U CHCTCM. YPOBHC pa3BUTHUA - ’
HaHOTEXHOJIOTHH.
[Tounck
JIOTIOTHUTEIBHON
1.2 Bunet “HpOpPMALIUH O
IK-1.1, ITK-
MEXMOJIEKYJISIPHBIX 4 2/21 10 BUZAX CobecenoBanue. 12 HIZ-] 3
B3aUMOJCHCTBUI. B3aUMOCHCTBUS - ’
BEIIECTB U
MaTepuaoB.
[Tounck
JIOTIOTHUTEIBHON
1.3 XapakTepHble nHpopmaLuu o
OCOfEeHHOCTI/I CTPYKTYpPBI U 6 a1 | 102 MPOSIBJIEHU U Cobecenobate. IK-1.1, TIK-
CBOWCTB HaHOMAaTEPHAJIOB. pa3MepHBIX 1.2,1IK-1.3
PasmepHnbie 23 eKThi. 3¢ dexToB B
HAHOCTPYKTypax u
HaHOMaTepuaax.




TTouck

JIOTIOTHUTEIBHON
1.4  CymnpamonexyssipHbie 5 4 10 “HpOpPMALIUH O Cobecenopatie IK-1.1, TIK-
aHcaMmOIu BHAX 1.2, I[IK-1.3
CyNpaMOJIEKYJIsIp
HBIX COCTHHEHHUH.
Uroro no pazneny 14 12/61 | 40,2
2. DU3UKOXUMUS
HAHOMATEPUAJIOB
2.1 OcobeHHocTH Ionroroska
Crnaua
HaHOKPUCTAJTMYECKOT O caaye . IK-1.1, ITK-
4 42,41 | 10 . IIPAaKTUYECKON
CTPOEHHSI  METAUIOB U MIPAKTUYECKOU 1.2,1IK-1.3
paboThl.
CILIABOB. paboThL.
2.2 DU3UKOXUMUS [ToaroroBka k
Crnaua
HAHOIIOPUCTBIX u caaye . IK-1.1, ITK-
4 421 10 . IIPaKTUYECKON
HAaHOKOMITO3UIIOHHBIX MPaKTUIECKOI 1.2, T1IK-1.3
paboThL.
MaTepHaoB. paboThl.
[Tounck
3 JIOTIOTHUTEIBHON
2.3 MexaHu3sMbl  pocrta nHpopmanuu 00
IK-1.1, ITK-
HaHOIUIEHOK. Buast 4 4 0COOEHHOCTSIX CobecenoBanue 1.2 TIK-1.3
CTPYKTYP HaHOIIOKPBITHH. CTPOEHHS - ’
HAHOIUICHOK M
HaHOTIOKPBITUH.
[ToaroroBka k
(21)'3 MHUPOBaHMS Mexarmnt 4 4 cnate n aKCT};l;{(;iKOfI TIK-1.1, TIK-
PMHP IIPAaKTUYECKON P 1.2,1IK-1.3
HAHOJHCIICPCHBIX CHCTEM. paboThl.
paboThl.
Uroro no pazneny 16 16/4,411 | 20
3. CamMoopraHu3ans u
camMocOOpKa HAaHOCTPYKTYp U
HAHOMATEPUAJIOB
3.1 Posnb MIPOLIECCOB
caMOOpraHu3alu pu
¢dbopMupoBaHuU
HAHOCTPYKTYP u IoaroToBka K
Crnaua
HaHOMAaTEpHaJIOB. crade . IK-1.1, TIK-
2 421 4 . IIPAaKTUYECKON
OcobeHHoCTH MPAKTUYECKOU AGOTI 1.2, T1IK-1.3
MPOTEKAIOIINX MPOLIECCOB. paboThl. p ’
Buabl  popMHPYIOIIHXCSI
HAHOCTPYKTYP u
HaHOMATEPUAJIOB. 3
3.2 Posnb MPOLIECCOB
camMocOOpKu pu
¢dbopMupoBaHuu
HAHOCTPYKTYP u IoaroToBka K
Crnaua
HaHOMAaTEpHaJIOB. craude . IK-1.1, TIK-
4 421 4 . IIPAaKTUYECKON
OcobeHHoCTH MPAKTUYECKOU AGOTEL 1.2, T1IK-1.3
MPOTEKAIOIIUX MPOLIECCOB. paboThl. p ’
Buabl  popMHPYIOIIHXCSI
HAHOCTPYKTYP u
HaHOMAaTEPUAJIOB.
Uroro no pazaeny 6 8/41 8
Uroro 3a cemectp 36 36/14,41| 68,2 9K3aMeH
HToro mo AUCLUILIMHE 36 36/14,4 68,2 9K3aMEH

)41




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

OOpa3oBarTeibHbI MpOIECC MO JUCHUIUIMHE CTPOUTCS Ha OCHOBE KOMOWHAITUH
CJIEIYIOIINX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

JlJiss yCBOGHHUS CTYACHTaMH 3HAHWUU TI0 AUCHUILIHHE «DHU3UKOXUMUS HAHOCTPYKTYpP M
HAaHOMATEPUAIOB» TPUMEHSIOTCS TPATUIIMOHHAS U KOMIETCHTHOCTHO-MOIYJIbHAS TEXHOJOTHH
00y4eHMsI, BKITIOUAIONINE B CeOsI OOBSICHEHUSI TPEMO/1aBaTelis Ha JICKIUAX, CAMOCTOSTEIbHYIO
paboty ¢ y4eOHOW W CIPABOYHOUM JIUTEPATypOHl MO MUCHMIUIMHE, PabOTy Ha MPAKTHYECKUX
3aHSTHSIX U T.II.

B xoz1e n3noxeHus JIGKIMOHHOTO MaTepHalia UCTIOIb3YIOTCS MPE3CHTAINH, IUIAKATHI 10
TeMe 3aHATHH, 3JIEMEHTBI TEOPUU UTP, MIPOBOJTUTCS aHAIU3 (PU3UKH M XUMHUU CYIIECTBYIOIINX
HaHOMATEepPHAJIOB M HAHOCTPYKTYP, UCIIOIB3YIOTCS JIEMEHTHI MOJICTUPOBAHHS HAHOMATEPHAIOB
¥ HaHOCTPYKTYp. Ha 3aHATHSAX CTYINCHTHI BBIMOJHSIOT 33/IaHUs Ha WHIUBHIYATBHOE PEUEBOC
MIPOrOBapUBAaHNUE HM3BECTHBIX 3aKOHOB (DM3MKH W XUMUH, MPABWI, ONPEACICHUI; 3aIOIHIIOT
BCJIE] 32 ITPETIOIaBaTeIeM CXeMBbI, TAOIHIIBI U T.11.

WuTerpanbHyro MoJelb 00pa30BaTeNbHOTO Ipolecca IO JAUCHUILTHHE (OPMUPYIOT
TEXHOJIOTUM METOJIOJIOTUYECKOTO YPOBHS: MOMIYJIBHO-PEUTHHTOBOE OOYYEHHE, TEXHOJOTHS
MOATAIMTHOTO (OPMHUPOBAHHS YMCTBCHHBIX JCHCTBUH, TEXHOJIOTHS PAa3BUBAIOIIETO OOydYeHUS,
AJIEMEHTHI TEXHOJIOTUH PAa3BUTHS KPUTHUYECKOTO MBINUICHHS. Peanmu3anus TaHHOW MOJETH
MPEIOJaraeT MCIOJIb30BaHUE CIIEIYIONUX TEXHOJIOTHH CTPATETMYECKOTO YPOBHSI (3aAI0IINX
OpraHu3aIMoHHbIe (OPMBI  B3aUMOJCHCTBUSA CyYOBEKTOB 00pa3oBaTEIBHOTO TMpoIecca),
OCYIIECTBIISIEMBIX C HCITOIH30BAHUEM OIPEACIICHHBIX TAKTHICCKUX TPOIEAYD:

- mpakTudeckue (yriayOJeHHe 3HAHWH, IMOJIYYCHHBIX HAa TEOPCTHUSCKUX 3aHSATHUSX,
pereHue 3aaa4);

— TpEeHUHIOBble (POPMUPOBAHKE ONPEACIECHHBIX YMEHUN U HaBBIKOB, (OPMUPOBaHUE
QITOPUTMUYCCKOTO MBIIUICHHS);

— aKTHBW3aIlM¥ ITI03HABATEIIBHON JCATENBHOCTH (IMPUEMBl TEXHOJOTHU Pa3BUTHS
KPUTHYECKOTO MBIIICHHSI Yepe3 YTCHUE U MIChMO, paboTa ¢ IUTepaTypon);

— caMoOyIpaBlieHHs (caMOCTOsITeNIbHAs paboTa CTyJEHTOB, CAMOCTOATEIBHOE M3YUICHUE
MaTtepuana).

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHUS IPOMEKYTOYHON ATTECTALMHU
[IpencraBieHsl B IPUITOKEHUH 2.

8 Y4ueOHO-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPaATypAa:

1. Jomomaros, M. 10. ®usuko-xumusi HAaHOYACTHUI : ydeOHOE mocodue st By30B / M.
1O. Tomomatos, P. 3. baxtuzun, M. M. JlonomaroBa. — 2-e u3., mepepad. u gomn. — Mockasa :
WznarensctBo KOpaiit, 2020. — 285 c¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-13077-5.
— Texkct : anexrponnsiii / OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449293 (nara
obparmenus: 02.05.2023).

2. lepsabun, B. A. ®usnyeckas XUMUS JUCIEPCHBIX CUCTEM : yueOHOe mocolue Juist
By30B / B. A. Jlepsioun, E. I1. ®apadonToBa ; nox HayuHoil penakuuent E. A. Kynemosa. —
Mocksa : U3narensctBo FOpaiit, 2020. — 86 ¢. — (Bricuiee o6pazoBanne). — ISBN 978-5-534-
05375-3. — Texcrt : anexrponnsiii // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454613
(mara obpamenus: 02.05.2023).

3. Byguiios, B. B. ®u3nueckre MeTopl HAHECEHUS HAHOTIOKPBITUM : y4eOHOE TTocoOune
st By30B / B. B. byauios, B. C. Myxumn, C. P. lllextman. — 2-e u3f., nepepad. u




non. — Mocksa : U3mparensctBo FOpaiit, 2020. — 196 c. — (Bricmee oOpa3zoBanne). — [SBN
978-5-534-12050-9. — Tekct : onekrtponnsiii // DbC HOpait [caitit]. — URL:
https://urait.ru/bcode/446761 (mata oopamenus: 02.05.2023).

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. baxxanos, B. JI. Mexanuka nedopMupyeMoro TBEpAOro Tena : yaebHoe mocoodue s
By30B / B. JI. baxanoB. — MockBa : UznatensctBo HOpaiit, 2020. — 178 c. — (Beoicmiee
obpazoBanue). — ISBN 978-5-534-04104-0. — Texct : anexrponnsiii // DbC KOpait [caiiT]. —
URL: https://urait.ru/bcode/453913 (nara o6pamenus: 02.05.2023).

2. Kanycrun, B. 1. Texnonorus npon3BoACTBa U KOHTPOJIb KA4ECTBA HAHOMATEPUAJIOB U
HaHOCTPYKTYp : yueO. nocodue / B.U. Kanyctun, A.C. CuroB. — Mocksa : UHOPA-M, 2019. —
244 c. — (Bricmee obpa3zoBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook 5¢359a09b32044.60767097. - ISBN 978-5-16-013806-0. -
Texkcer : anextponHslil. - URL: https://znanium.com/catalog/document?1d=339390

3. bappiOun, A. A. ®u3uKO-XUMHUS HAHOYACTHUI], HAHOMATEPUAIOB U HAHOCTPYKTYP
[DnexTponHsbIit pecypce] : Yueb. mocodue / A. A. bapeioun, B. A. baxtuna, B. . Tomunun, H. I1.
Tomununa. - Kpacnosipck : COY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - Tekcr :
anexTpoHHsbIi. - URL: https://znanium.com/catalog/document?id=100685

4. ®OU3MKO-XMMUYECKHE OCHOBBI CO3JaHUSI AKTHBHBIX MAaTe€pUajoB: Yy4eOHUK /
Kynpusnos M.®., Kabupos 10.B., Pynckas A.T'. - Poctos-Ha-Jlony:U3narenscrso OOV, 2011.
- 278 c¢. ISBN 978-5-9275-0847-1. - Tekct : onekrponusii. -  URL:
https://znanium.com/catalog/document?id=153125

B) Meroauyeckue yKazaHus:



1. TexHonmornueckue CBOMCTBA METAUNIMYECKHX IMMOPOIIKOB: METOI. yKa3. / [TomsikoBa

M.A., I'onyOuuk 3.M. Marauroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.1.
Hocosa, 2013. 11 c.

2. Kunematnueckue mapameTpbl mpoiiecca JepOpMHUPOBAHUS  HEKOMITAKTHBIX
Kepamuueckux macc: Meron. yka3. / Uykun M.B., bapsimnukos M.II., bakaes JI.P. —
Marnutoropck: MI'TVY, 2005. - 25 c.

3. UccnenoBanue yIOTHSIEMOCTH METAUNIMYECKUX MOpomkoB: Metoxa. ykas. / ['ya I'.C.,
Wnbsuna H.H., IlonskoBa M.A / Maruutoropck: MI'TVY, 2005. -8 c.

4. CuroBslii anHanu3: Meton. yka3. / Pyoun I'.IL., Unsuna H.H., [lonskoBa M.A -
Marnutoropck: MI'TY, 2007. - 12 c.

5. IIMOTHOCTH W MOPUCTOCTh M3ACIUNA M3 HEKOMIIAKTHBIX MaTepuaioB: Meron. ykas. /
WNneuna H.H. — Marautoropck: MI'TY, 2003. -5 c.

6. MccnenoBanue peojoruueckux cBOMCTB noyurerpadropatuiena: Meroa. ykas. / ['yn
I'.C., Yykun M.B., bapsimaukoB M.I1., Auniynos A.B. — Marautoropck: MI'TVY, 2003. — 14 c.

7. DManupoBaHue MeTalMueckux uznenui: Mertoa. ykas. / IlonskoBa M.A., Uykun
M.B. — Maruauroropck: MI'TVY, 2008 -9 c.

8. TlampBannmueckoe 1WMHKOBaHWE cTaym: Meron. yka3. / Mycrapuna B.I. —
Marnutoropck: I'OY BIIO «MI'TVY», 2010. - 11 c.

9. MexaHu3Mbl (POPMUPOBAHUS MEJIKOIAUCIIEPCHON CTPYKTyphl B mpoueccax OM/I:
Merton. ykas. / Xaputonos B.A., SiImamesa E.}O. — Marauuroropck: u3a-Bo MarHuToropck. roc.
TexH. yH-Ta uM. I.1. HocoBa, 2011. -36c.

10. MopaenupoBaHue NMpoLecca paBHOKAHAIBHON YIII0BOM IPOTSKKH C UCIOJIB30BAaHUEM
nporpaMmmHoro komiuiekca DEFORM-3D: Meroa. yka3. / YUykun M.B., Bapsimnaukos M.IL.,
[TonsikoBa M. A., Emaneesa JI.I'., Kysuenoa A.C. - Maraurtoropck: 'OY BIIO «MI'TVY», 2010.
—20c.

11. MopenupoBaHue TMpOLECCOB HHTEHCUBHOW IUIacTHYeCcKo jaedopmanmu c
ucnoJyib30BaHueM mporpammHoro kommiekca DEFORM-3D: Meron. ykas. / Uykun M.B.,
Bbapeimankos MLIL., TonsxoBa M.A., EmaneeBa [I.I'., Moxunatkun A.B. - Marauroropck: 'OY
BIIO «MI'TV¥Y»,2010.-20 c.



12. M3yyeHue ycTpoilcTBa M NPUHUIUIOB pabOTHl PAaCTPOBOTO 3JIEKTPOHHOTO MHUKPOCKOIIA:
Meron. yka3. / Kommesa H.B., EdumoBa O.}O., IlomskoBa M.A. bapeimmaukoB M.IL. —
Maruuroropck: MI'TY, 2011. -6 c.

13. Ckanupyromasi 30HI0Bass MHKpOCKomnusi: jgabopartopHblii mpaktukyM / Edumona
10.10., lNonsixoBa M.A., I'ynmun A.E. Maruurtoropck: M3a-Bo MarHutoropck. roc. TeXH. yH-Ta
uM. .M. Hocosa, 2017. 34 c.

r) [IporpammHuoe odecnieuenne 1 UHTEepHeT-pecypcehl:

IlporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpox neicTBUS TULICH3UU
MS Office 20071y 135 41 17.09.2007 Geccpouno
Professional

7Z1p cB0001HO pacrpocTtpansemoe [10 OCCCPOIHO

FAR Manager cB0001HO pacrpocTtpansemoe [10 OCCCPOIHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca Ccpuika

OnekTpoHHas 0a3a neproanueckux u3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HannonaneHas HMH(OPMALIMOHHO-aHAIUTUYECKAST URL:

cucreMa — Poccuiickuit HHJACKC HAYYHOT'O HUTUPOBAHUA https://elibrary.ru/project risc.asp
(PHHII) .
[louckoBas cucrema Axagemuss Google (Google URL: https:/scholar.google.ru/
Scholar)

denepanpHOE rOCyIapCTBEHHOE OI0/DKETHOE

yupexaenue «Denepanbupiii HHCTUTYT npombinuteHHoiH|URL: http://www]1 . fips.ru/
COOCTBEHHOCTH

Nudopmanronnas cucrema - EquHoe okHO poctyna K URL: http://window.edu.ru/
nHGOPMAITMOHHBIM PeCypcam

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue JUCHUIITIMHBI BKJIIFOYACT:



MartepuanbHO-TeXHUYECKOE 00ecredeHNEe TUCIUIUINHBI BKIIIOYAET:

1. YuebHas aymuTopus JUisi IpOBEICHUS 3aHATHH JIEKIIMOHHOTO TUIIa OCHALIEHA:

- TEeXHUYECKHMMH CpeJCTBaMU OOyuYeHUSs, CIYXAaIllMMH JJs HpeICTaBieHUs YydeOHOI
uHpopMauuyd OOJBIION ayTUTOPUU: MYIBTUMEIUWHBIMU CpEACTBA XpAaHEHHUs, Mepeladd U
npeicTaBIeHus yueOHOU HHPOopMaIY;

- CHIeHaIn3UPOBAHHON MeOebIo.

- CHIeHaIN3UPOBAHHON MeOebIo.

2. YuebHast ayIuTOpus JUIsl IPOBEICHUS MPAKTUUECKUX 3aHATHI OCHAIlleHA!

- TEeXHUYECKHMMH CpeJCTBaMU OOyuYeHUSs, CIYXaIllUMH JJs IpeICTaBIeHUs Yy4ueOHOI
uHpopMauuyu OOJBIION ayTUTOPUU: MYIBTUMEIUWHBIMU CpEACTBA XpAaHEHHUs, Mepeladd U
npeicTaBIeHus yueOHOU HHPOopMaIy;

- CHIeHaIn3UPOBAHHON MeOebIo.

3. YueOHast aynuTopus JUisl TPYNIOBBIX M UHIMBUIYAIbHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJIS M IPOMEXYTOUYHOM aTTeCTallMH OCHAIICHA:

- KOMIIbIOTepHOM TexHuKol ¢ nmakeroM MS Office, ¢ noakitouenuem k cetu «HTepHeT»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA;

- CHIeMaIn3UPOBAHHON MeOebIo.

4. [TomereHue y1si CAMOCTOSITEILHOM PaObOTHI OCHAIIICHO:

- KOMIIbIOTepHOM TexHuKoM ¢ nmakeroM MS Office, ¢ nmoakitouenuem k cetu «HTEepHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CHIeHaIN3UPOBAHHON MeOebIo.

5. llomemenne s XpaHeHUS W TPOQPIIAKTHYECKOTO OOCTYy)KUBaHUS y4eOHOTO
000pyI0BaHUSI OCHAIIICHO:

- CHIeMaIM3UPOBAHHON MeOeIbO: CTeIIaXKaM U JJIsl XpaHEeHUs y41eOHOT0 000pyJ0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA y4eOHOro 000py10BaHUS;

- mkadamu Ui XpaHeHHs y4eOHO-METOINYECKOM TOKYMEHTAllUU U MaTeprasoB.



[Ipunoxenue 1
6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOM padoThl 00yYarOIIUXCH

[To mucuuniuae «®U3MKOXMMHUS HAHOCTPYKTYp M HAHOMATEpUAIOB» IPEAYyCMOTpEHa
ayIUTOpHAsT W BHEAayIUTOpHas CaMOCTOATEIbHas pabora oOydaromuxcs. AyauTopHas
caMoCTOsITeNIbHAsE paboTa CTYAEHTOB IPEAINOJaraeT y4yacTHe B cOOecell0BaHHMU Ha 3aJaHHYIO
TEMY, MOJATOTOBKE OOOCHOBAaHHBIX OTBETOB Ha BOIPOCHI MPENOJABATENs] U y4acTUE B YCTHOM
ompoce, pa3dop TEOPETUYECKHMX M MPAKTUYECKUX BOIPOCOB CO3/aHUS HAHOCTPYKTYp U
HaHOMAaTEepHaJIOB.

TeMnl coOecetoBaHUIT:

1. AprymeHTHpOBaHO M OOOCHOBAHHO IPHUBECTH IPUMEPHl MPEUMYILECTB U HEJOCTATKOB
HAHOCTPYKTYp U HAHOMATEPHUAJIOB IIEpe aHAIOTUYHBEIMY MaTepualaMi Ha MaKpOYpPOBHE.

2. IIpuBecTu apryMeHTBI 1 000CHOBATH CBOIO TOUKY 3peHHS 10 TeMe «CrienupuaecKkue CBOMCcTBa
HAaHOCTPYKTYP M HAHOMATEPUaIOB: MU(DBI U PEATBHOCTHY.

VYcTHbli onpoc:

Tema 1. CymecTByromue moaxo/1bl K KJacCu(GUKAIUi HAHOCTPYKTYP U HAHOMATEPHAJIOB.

Tema 2. OcoOEHHOCTH CTPOEHHUS M CBOICTB HAaHOCTPYKTYp W HaHOMATE€pHAJIOB (IIPUBECTH
IIPUMEPHI).

Tema 3. OcoGeHHOCTH B3aMMOJIEHCTBHI Ha HAHOYPOBHE.

Tema 4. OcoGeHHOCTH CTPOEHHS U CBOMCTB HAHOKPUCTAINIMYECKUX METAIIJIOB.

BueaynutopHas camocrosrenpHass pa0oTa OOydYalOIIMXCS OCYHIECTBISCTCS B BHIC
W3yUYEHHs JIUTEPATyphl, MaTEpPHAJIOB HHTEPHET-PECYpPCOB MO COOTBETCTBYIOUICH TeMe s
BbIOOpa MaTepualia i yJacTHsi B COOECeI0BaHUSAX U YCTHBIX OMpocax.



[Tpunoxenue 2

7 O1ieHOYHbIE cpeacrea aJisi MpoOBECACHUSA l'lpOMe)KyTO‘lHOﬁ arrecTranmmu
a) l'[ﬂa}mpyeMbIe PE3yJabTaThbl 06y‘{EHI/Iﬂ H OICHOYHBIC CPEACTBA NJISl IPOBCACHUS HpOMe)KyTO‘lHOﬁ aTreCralmum:

CTpyKTYpHBII 37IEMEHT
KOMITIETEHIINH

[Inanupyemsle
pe3ynbTaThl 00ydeHUs

OneHouHbIe CpesicTBa

[TK-1: Cnoco0eH mpoBOIMTh MOHUTOPUHT UHHOBAIMOHHBIX TEXHOJOTUYECKUX MTPOLIECCOB U OCYIIECTBIIATh METOJUYECKOE COMTPOBOXKIECHUE CO3TaHUS
00BEMHBIX HAHOMATEPUAJIOB, HAHOCTPYKTYP U U3JICIHIA U3 HUX

IK-1.1

OcyiiecTBiser  MOUCK, aHAW3 H
CHUCTEMAaTH3aI[MI0 ONbITa B 00JacTH
MEePCNEKTUBHBIX HAMPABICHUN Pa3BUTHUSA
MPOU3BOCTBA 00BEMHBIX
HAaHOMAaTEepPHAJIOB,  HAHOCTPYKTYp U
U3JICTTUN U3 HUX

Ilepeyennb BONPOCOB /I MOATOTOBKH K 3K3aMeEHY:

1. BemecTBo, ¢a3za, matepuan. Uepapxuyeckoe CTpOCHHE MaTepUAJIOB.
Hanomatepuainsl, TepMUHBI U ONIpeeneHus], kiaccupukanusa. Heopraunueckue u
opraHuueckue (QyHKIMOHaJIbHbIe HaHOMaTepuaisl. [ uOpuHblie (Oprano-
HEOPraHUYECKHEe U HEOPraHO-OPraHNYECKUE) MaTEPUAJIbL.

2. Vcropus BOSHUKHOBEHHUSI HAHOTEXHOJIOTMI U HayK O HAHOCHUCTEMAX.
MeXIMCUUIUIMHAPHOCTD U MYJIbTHIMCHUIUIMHAPHOCTD. [IpMepbl HAHOOOBEKTOB U
HAHOCHCTEM, X OCOOEHHOCTH M TEXHOJIOTMYECKHE MPHIoKEHUA. OOBEKTHI U METO/IbI
HaHOTEXHOJIOTHH.

3. OcHOBHBIE TPUHLIUIIBI POPMHUPOBAHUS HAaHOCUCTEM. PUBNUYECKUE U XUMUYECKHE
MeTobl. [Iporiecchl nomyueHuss HAHOOOBEKTOB «CBEPXY — BHU3.

4. TIpouecchl MOTy4€HN HAHOOOBEKTOB «CHU3Y — BBEPX).

5. KBaHTOBBIE TOUKH, KBAaHTOBBIE sIMBI. [ [pUHIINIIEI pa3pabOTKU TEXHOJIOTUI
MOJTyYEHHUSI.

6. Knactepbl. MeTo bl ostyueHus kiaactepoB. IIpuHuumns! co3ganust
TEXHOJIOTUYECKHX IPOLECCOB U TPUEMOB MOIYUYECHHUS.

7. TexHONOTHN «CBEPXY-BHU3)» MOJydyeHHUs HaHO4YacTull. OO0Imas XapakTepucTHKa U
cnienupuieckue 0coOEHHOCTH METOI0B. [ [pUHIMITEI CO3/1aHuUs TPOLIECCOB U
000pyZI0BaHUS IS TTOJTyYSHHUSI HAHOYACTHUI] METOJIAMH «CBEPXY-BHH3.

8. TexHOoJIOTHN «CHU3Y BBEPX» MOJIY4eHHs] HaHOYacTUll. O011as XapakKTepucTHKa U
cienupuieckue 0coOEHHOCTH METOI0B. [ [pUHIMITEI CO3/1aHuUS TPOLIECCOB U
000pyI0BaHUS IS TTOJTyYSHHUSI HAHOYACTHUI] METOJIAMH «CHU3Y-BBEPX).

9. 307b-renbp METOA: JOCTOMHCTBA, HEAOCTAaTKU. [I[puMeHeHmne 301b-Tep MeToaa JUIs
MOJTy4eHUs1 HaHOMaTepHraioB. [IpuHIMIBI pa3pabOTKKU TEXHOJIOTUYECKUX TPHUEMOB H
o0opyioBaHue.




CTpyKTypHBII 3JIEMEHT
KOMITIETEHIINH

[Inanupyemsle
pe3ynbTaThl 00ydeHUs

OneHouHbIE CpesicTBa

10. ITpuHIuIBEl pa3pabOTKH TEXHOJIOTMUYECKUX ITPUEMOB JUISI TTOJIy4YEHUS YTIIEPOAHbIX
HAaHOCTPYKTYD.

11. ITpuHIIUTIEL pa3pabOTKH TEXHOJIOTHUECKUX MMPUEMOB TSI (PU3UIECKUX METOJIOB
MIOJIy4EHUS] HAaHOIIJICHOK.

12. ITpuHLuIBEl pa3pabOTKU TEXHOJIOTUYECKUX TPUEMOB JUIsl XUMHUYECKUX METOJIOB
MIOJIy4EHUS! HAHOTIJICHOK.

13. . IlpuHIuns! pa3paboTKU TEXHOJOTHYECKUX IPUEMOB I OJTyYEHUs
HAHOIUIEHOK MeToI0M JleHrmropa-biomxkerT.

14. [ToBepXHOCTHOE MUKPOJIETHPOBAHUE.

15. MoHHas uMrutaHTanus.

16. ITpuHLUIBl pa3pabOTKU TEXHOJIOTMUYECKUX ITPUEMOB ISl TOJIy4EHUS
HAaHOKEPAMHUKH.

17. IlpuHuume! pa3paboTKU TEXHOJIOTHUECKUX TPUEMOB ISl HETIPEPHIBHBIX METO/IbI
WHTEHCUBHOM IJIACTHYECKOU ehopMaIinu.

18. MeTo1p1 MHTEHCHBHOM TIacTudeckoi nedopmanuu. [IpuHIMIBL pa3paboTKu
TEXHOJIOTUYECKUX IIPUEMOB.

19. Ilponecc caMmocOOpKH, MOITYIPOBOJHUKOBBIE OCTPOBKOBBIE CTPYKTYPHI,
MOHOCJIOH.

20. Camoopranu3anus Kak IpueM NoJydeHus: HAHOCTPYKTYp. IIpuHnumns pazpadboTku
TEXHOJIOTUYECKUX IPUEMOB.

21. IIpuHLHMIIEl pa3pabOTKU TEXHOJIOTMUECKUX PUEMOB JUIS TIOITYYEHHUSI aMOPPHBIX
METaJJIOB.

22. JIutorpadus. [IpuHIUTBI pa3pabOTKH TEXHOJIOTUIECKUX TPHEMOB.

23. buonanorexHonoruy. [IpuHIMIBI pa3paOOTKHU TEXHOIOTMYECKUX IPUEMOB.

24. CynpamoJieKynspHasi opraHu3anus MoJaeKya. MoseKkyaspHOoe paclio3HaBaHue.
[TonumepHbIe MAaKPOMOJIEKYIIBI, METO/IbI UX MOJTydeHus. CaMoopranusanysi B
MOJIMMEPHBIX cucTeMax. CynpaMoJIeKyIsIpHbIE TOJTMMEPHI.

25. ®u3uka HaHOYCTPOICTB. MexaHW4YecKue 1 3JIEKTPOMEXAHUUECKUE MUKPO U
HaHOYCTpoMcTBa. CEHCOPHBIE AIEMEHTHl MUKPO- U HAHO-CUCTEMHOMN TEXHUKHU.

26. HaHOKOMITO3UIIMOHHBIE MaTepUaIbl, 0COOEHHOCTH CTPYKTYpPHI, CBOHCTBA.




CTpyKTypHBII 3JIEMEHT
KOMITIETEHIINH

[Inanupyemsle
pe3ynbTaThl 00ydeHUs

OneHouHbIE CpesicTBa

[TpuHIMTIBI pa3pabOTKH TEXHOJIOTHIECKUX TPUEMOB.

27. HaHomopucTbie CTPYKTYpPhl, 0COOCHHOCTU CTPYKTYPbI, CBOMCTBA, MPUHIIUATIIBI
pa3pabOTKU TEXHOJOTHUECKUX TPHUEMOB.

28. IlepcrieKTUBBI IPUMEHEHHS] HAHOTEXHOJIOTHH ISl CO3/IaHUS MaTEPUATIOB U
CTPYKTYp C 33/IaHHBIMU CBOHCTBaMH.

29. DKOJOrMYECKHUEe aClIeKThl HAHOTEXHOJIOTUH.

30. ObecnieueHne 0XpaHbl OKPYKAOLIEH CPebl U 310POBbS YEJIOBEKA IPU
pa3paboTke HAaHOTEXHOJIOTHid, POU3BOJICTBE U IKCIUTyaTallid HAHOMATEPHAJIOB U

HaHOCTPYKTYP.

IK-1.2

Pa3zpabarbiBaeT METOIMYECKUE TI0XOIbI

U pPEKOMEHJAlluM T0 IPOBEJICHUIO
QHATUTUYECKUX paboOT s OLICHKHU
CTPYKTYpBl M  CBOWCTB  OOBEMHBIX

HAaHOMAaTEPHUaJoB,
U3JIENINI 13 HUX

HAaHOCTPYKTYp H

IMepeuens 3axanuii 1/ BEIPAGOTKH NPAKTHYECKUX YMEHMit
U puodpeTeHUsl HABLIKOB B PellIeHUH 32/1a4 B MpeIMeTHOii 00/1acTH:
1. OnpeneneHue 0COOEHHOCTEN CTPYKTYPHOTO COCTOSIHUSI HAHOMATEPHAJIOB
Pa3IMYHON MEPHOCTH.

2. MeTo/ipl M3yueHus COCTaBa U CBOMCTB HAHOCTPYKTYP U HAHOMATEpHUAJIOB
pa3InYHON MEPHOCTHU

3. ®U3HUKO-XUMHUYECKUE OCHOBBI U TEXHOJIOTUYECKHE 0COOEHHOCTH nosrydeHus 0D-
HAaHOCTPYKTYpP METOJIOM IOPOIIKOBOI METAJUTYpriu.

4. ®U3HKO-XMMHYECKHE OCHOBBI U TEXHOJIOIMYECKHE 0COOEHHOCTH puMeHeHus 1D-
HAHOCTPYKTYP JUIsl MOJU(UIMPOBAHUS KOHCTPYKIIMOHHBIX MaTEPHUAJIOB

5. ®U3UKO-XUMUYECKHE OCHOBBI U TEXHOJIOTHUECKUE OCHOBBI (DOPMUPOBAHHS
HaHOIUICHOK ¥ HAaHOTIOKPBITHH.

6. OUBUKO-XUMHYECKUE OCHOBBI U TEXHOJOTUYECKUE OCHOBBI MOJYYEHUSI METAJIIIOB U
CIUIaBOB C YJIbTPAMEIKO3EPHUCTOMN CTPYKTYpO METOJaMU 00pabOTKH 1aBJICHUEM

7. IIpo6sieMbl HaHOTEXHOJIOTHH. OXpaHa OKPYXKAIOIIEH Cpe/ibl U 3JI0POBBS YEJIOBEKA




CTpyKTypHBII 3JIEMEHT

[Inanupyemsle

OneHouHbIE CpesicTBa

KOMIIETEHIIUU pe3yabTaThl 00y4eHUs
IIpU pa3pabOTKe HAHOTEXHOJIOT U U NCIOJIb30BaHUM HAHOMATEPUAJIOB Pa3IN4HOMN
MEpPHOCTH.
8. OU3NKO-XUMUYECKUE OCHOBBI IIOJYYEHHUS] HAHOCTPYKTYP U HAHOMAaTEpHUaJIOB
CaMOCOOPKOH.
9. ®U3KMKO-XUMHUYECKUE OCHOBBI MOJIyUE€HUSI HAHOCTPYTYP U HAHOMATEPUaJIOB
CaMOOpraHu3aluei.
I1K-1.3 Cucremarusupyer, oOpabarbiBacT U | [IpumepHbIii nepeyeHb 3aJaHui VISl MOATOTOBKH K cO0eceJ0BAHUSAM U YCTHBIM
IIOJATrOTaBINBACT JTAaHHBIE JUIs | orpocam.
KOPPEKTUPOBKH peryiaupyeMsbix | 1. AHau3 JeCTBYIONINX CTaHIapTOB HA TEPMHHBI U OTIPEIENICHHs B 00J1acTh
rapameTpoB TEXHOJIOTMYECKOTO | HAHOTEXHOJIOTUA U HAHOMATEepHAJIOB.
mporiecca  MPOM3BOACTBA  00beMHBIX | 2. [Tonck cnenuanbHOM HaydHO-TEXHUYECKON JIUTepaTyphl, MaTEHTHOW WH(pOpMAIINH,
HAaHOMATEepUAJIOB,  HAHOCTPYKTYp M | TeMarnyeckux MHTEpHET-pecypcoB, CEUATN3UPYIOLIUXCSA B 00J1aCTH

U3JIENINI 13 HUX

HAHOTEXHOJIOTUI U HAHOMATEPUAJIOB.

3. W3yueHue OCHOBHBIX IPUHLUIIOB KOHCTPYUPOBAHUS TEXHOJIOTUI U UX aJalTalus
U1 pa3pabOTKH HAHOTEXHOJIOTHH C yYETOM MEPHOCTH HAHOCTPYKTYp U
HaHOMAaTepHaJIOB.

4. YcTaHOBIIEHNE MEXKTMCIUINIMHAPHBIX CBSA3€H, HEOOXOIMMBIX JJIsl aHAJIM3a U
pa3paboOTKU AIIEMEHTOB HAHOTEXHOJIOTUH JUTS MOJTyYeHUsI HAHOMATEepHAJIOB U
HAHOCTPYKTYp Pa3IN4HON MEPHOCTH.

5. Ilouck Hay4HO-TEXHUYECKOW HH(OPMALIUK U aHATIU3 aIropuT™Ma BbIOOpa
HAaHOMATEpPHAJIOB U HAHOCTPYKTYP pa3INYHON MEPHOCTH JUIsl pabOTHI B
ONPEENIEHHBIX YCIOBUAX 3KCILTyaTallUH.

6. [lonck Hay4HO-TEXHUYECKOW HH(OPMALIUY U aHATIU3 aropuT™Ma BbliOOpa
HAaHOMATEpHAJIOB U HAHOCTPYKTYP pa3IMYHON MEPHOCTH ISl BBIOOpA TEXHOJIOTUHU UX
MOJTyYEHHUSI.

7. Ilonck Hay4HO-TEXHUYECKOW MH(OPMALINY U aHATIU3 BPEIHBIX U OMACHBIX
(axTOpPOB HAHOTEXHOJIOTH, OKa3bIBAIOLINX BIMSHUE HAa OKPYKAIOUIYIO CPEy U
3JI0pPOBbE YETIOBEKA.




6) HOpﬂ)IOK NMpOBECACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTAlluM, MOKA3aTEC/JIN U KPUTCPUHA
OICHUBaAHUA:

HpOMC)KYTOLIHaSI arrecranuda 110  JUCHUIIIINHE «DUBHKOXUMUS HAaHOCTPYKTYp H
HAaHOMATEPUAJIOBY» BKJIIOYAET TEOPETHYECKUE BOIPOCH], IO3BOJISIONINE OIICHUTh YpPOBEHb
YCBOCHUA O6y‘~IaIOIlII/IMI/IC$[ 3HaHI/II71, U TOPaKTUUYCCKUC 3adaHWA, BbIABIAIOIIUC CTCIICHD
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, IPOBOJIUTCS B pOpME IK3aMEHa.

HpOMC)KYTOLIHaSI arrecranusd  II10  JUCHUIIIIMHE «DUBUKOXUMHUSI HAaHOCTPYKTYp H
HAaHOMATEPUAJIOBY» BKIIIOYAET TEOPETHYECKUE BOIPOCH], IO3BOJISIONINE OIICHUTh YPOBEHb
YCBOEHHMSI 00yJaroIMMHKCS 3HAHU.

DK3aMeH 10 JJaHHOW TUCUUIUIMHE MPOBOAMUTCS B YCTHOW (OpMeE MO IMpeACTaBICHHBIM K
9K3aMEHY BOIIPOCAM.

Kpumepuu ammecmavuu sx3amena:

— HA OLICHKY «OTJIHYHO» (5 6ayuoB) — 00yJaronuiicss AeMOHCTPUPYET BHICOKUIN YPOBEHB
3HaHUH, BCECTOPOHHEE, CUCTEMATHYECKOE U TIyOOKOe MOHMMaHWEe Y4eOHOTro MaTepuana, u/uim
CBOOOJTHO BBHITMOJTHAET NMPAKTUIECKUE 3aJ[aHUsl, CBOOOTHO OTEpPHpPYyeT MOTYyYCHHBIMHA 3HAHUSMH,
MIPUMEHSET UX B CUTYAIMsIX TTOBBIIIEHHOM CII0KHOCTH.

— Ha OIEHKY «X0pomo» (4 0amia) — 00yJaronIuics IeMOHCTPUPYET CPEIHUM YPOBEHbB:
OCHOBHBIE 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCSl HEe3HAUMTENbHbIC ONIMOKH, HETOYHOCTH,
3aTpy[HEHUS TP AHAIMTHYECKUX OIepalysaX, NepeHoce 3HAHWH W YMEHHH Ha HOBBIC,
HECTaHIAPTHBIE CUTYAIUH.

— Ha OICHKY «Yy/OBJIETBOPUTEJNbHO» (3 Oamia) — oOydJaromIMiics IeMOHCTPUPYET
MIOPOTOBEIN YPOBEHB: B X0OJI¢ KOHTPOJBHBIX MEPOTPHUSATHH JOMYCKAIOTCS OUIHOKH, TPOSIBIISETCS
OTCYTCTBHE OTJENBHBIX 3HAHHH, YMCHHUI, HABHIKOB, OOYUYAIOIIUKCS MCIIBITHIBACT 3HAYUTEIIBHEIC
3aTpyJHEHUS TIPU OTICPUPOBAHUN 3HAHUSIMHU U YMEHUSMH MTPH UX IIEPEHOCE HA HOBBIC CHTYAIIHH.

— Ha OIECHKY «HEYJAOBJIETBOPHUTEIbHO» (2 Oamra) — 00yJaromuics JEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHyecKkoro marepuaia, JOMYCKAaeT CYLUIECTBEHHbIE OIIMOKM, HE
MOJKET IMOKa3aTh HHTEIICKTYaIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3aj1ad.

— Ha OIICHKY «HeYyJ0BJIeTBOPHUTEJabHO» (1 6amn) — oOydaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHHUS.



