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HanpasiieHus: noaroroBku 22.03.01 MarepuaiioBeieHHE U TEXHOJIOTUH MaTEpUaoOB

Cpoxk neiicTBusi padoueii mporpaMMepl AMCHHUILIMHBI 10 «31» aBrycra 2027 .

YTBEPXJIEHO

Ha 3acenanuu kadenpsi
«HaHoTexHOMNOrNM, MaTepUaIOBEICHUE U MEXaHUKA)»

(mpoTokoun 3acemanus Ne 2 ot «31» aBrycra 2022 1.).



1. Ileab ocBOEHUS AMCHUILIMHBI

[{enbro QUCHUIUIMHEI SBIISIETCS — O3HAKOMIIEHUE CTYAECHTOB B paMKax 0030pa pas-
JMYHBIX KJIACCOB MAaTEPUAJIOB, OPraHMUECKUX U OMOJIOTHYECKMX OOBEKTOB B HAHOCOCTO-
SSHUUA C OCHOBHBIMU IPUHLIUIIAMHU U SBJICHUSMU (PU3NKO-XUMHUH HaHOCTPYKTYPUPOBAH-
HBIX MaTE€pHaJIOB U 3aKJajKa pyHIamMeHTa 0osee yriyOJIEHHOTO U3Y4eHHs] HAHOTEXHO-
JIOTHM B paMKax JaJbHEUIIEH CIeUaIn3aluu.

3agavaMu TUCIHAIIINHEBI

B M3JIOKEHUU BAXKHBIX U U3BECTHBIX SBJIICHUN U MIPEACTABICHUHN 00 UCIIOJIb30BAaHUHT
ATUX SIBJICHUW B COBPEMEHHBIX 00J1aCTIX (U3UKH, XUMUHU, ONOJIOTHH U METUIINHE, B (HOP-
MHUPOBAHUHU HAYYHBIX MMOHATUNA HEOOXOAMMBIX I paObOTHl ¢ HAHOMAaTeprajaaMu U HaHO-
TEXHOJIOTUSMH B NMPOGHECCHOHAITBHOM JICSITEILHOCTH, SIBIISTFOTCS:

1. PaccmoTpeHne NpUHLIMITUATBHBIX, (yHIaMEHTAIbHBIX OHATUH HOBOTO MEXKIHC-
LUAIUIMHAPHOTI'O HAIIPABJICHUS.

2. PaccMoTpeHre pa3iMuHbIX KJIACCOB MAaTEpUalioB, OPraHUYECKUX U OHOJIOorvye-
CKUX OOBEKTOB B HAHOCOCTOSIHUH.
3. 3yueHre OCHOBHBIX MPHUHIUIOB U SIBJIECHUN (DPU3UKO-XUMHUH HAHOCTPYKTYPHUPOBAH-

HBIX MaTEpHUaJOB C PACCMOTPEHUEM HCMOJb30BAHUS TUX MPUHIIUIIOB U SBJICHUN B CO-
BPEMEHHBIX 001acTsAX HUBUKHU, XUMHUH, OUOJIOTUHM U MEIUIUHE.

2. MecTo nucuiuinHbl (yaeoHoro kypca) B crpykrype OITIOII BO

JIuctuniInHbl ¥ MPaKTUKHA, HA OCBOSGHUU KOTOPBIX OaszupyeTcs JaHHAs TUCIU-
TJTMHA: TIPU U3YYEHUH TAHHOTO Kypca He0OX0AMMO 3HaHUE MaTeMaTUKU, 00IIeH (HU3HKH,
XUMUH, KBAHTOBOW XUMUH, PU3UKH KOHJICHCUPOBAHHOTO COCTOSIHHUSI.

JIMCUMIUIMHBI U IPAKTUKH, JIJI1 KOTOPBIX OCBOCHUE IAHHOW TUCIUILUIMHBI HEO0XO-
JTMMO Kak MPEIIECTBYIONIECE: MAaTEPUAIOBEICHUE, TEXHOJIOTUS COBPEMEHHBIX MaTepHa-
JIOB, METOJI0JIOTHSI BBIOOpA MAaTEpPUAIOB.



3. [lnanupyemble pe3ybTaThbl 00y4eHHs

dopmMupyembie U
KOHTPOJIHpYe-
MbIe KOMIIETEeH-
197011
(K01 1 HAUMEHO-
BaHUE)

NHaukaTopbl 10CTHKEHUSI
KOMIIETEeHIH i
(K01 1 HAUMEHOBAHUE)

Ilnanupyemblie pe3yabTaTbl 00y4e-
HUA

- Cnocoben wuc-
II0JI30BaTh Ha
MPAaKTUKE COBpeE-
MEHHEIE npej-
CTaBJICHUS O BIIHSI-
HUU MHKpPO- U
HaHO-CTPYKTYpbI
Ha CBOMCTBA MaTe-
pUaJioB, UX B3au-
MOJICHCTBUH C
OKpY’Karoleu
Cpeao, MoJIAMH,
SHEPreTUYECKUMHU
YacTUI[AMU U U3-
aydenuem (I1K-2)

W-1nk-2. Cnocoben wc-
M0JIb30BaTh HAa MPAKTUKE COBpe-
MCHHBIC IPEACTABJICHUA O BJIUA-
HUM MUKPO- U HAaHO-CTPYKTYPbI Ha
CBOICTBa MaTepHalIOB

3HaTh:

CIIOCOOBI HMCITOJIB30BAHMS Ha MPAKTUKE
COBpeMeHHBIX HpeI[CTaBJ'IeHI/II;'I O BJIHsA-
HUW MUKPO- ¥ HAHOCTPYKTYPBI Ha CBOM-
CTBa MaTepI/IaJ'IOB, nux B3aHMOH€ﬁCTBHH
C OKpY’)Karolle cpejoi, MmoasiMu , 4a-
CTULIaMU 1 I/I3J'Iy‘~I€HI/I$IMI/I

VYMmers:

HCIIOJIb30BATh HAa MPAKTHKE COBPEMCH-
HBIE MIPEJICTABICHUSI O BIUSIHUU MUKPO-
Y HAHOCTPYKTYpPBI Ha CBOMCTBA MaTEPH-
aJIOB, UX B3aHMOJICHCTBUH C OKPYXKaro-
el Cpeion, OJISIMU , YACTULIAMU U U3-
JTy4EHUSIMU

Bnaners:

CIIOCOOHOCTh HCITIOJIb30BaTh Ha MpaK-
TUKE COBPEMEHHBIE IIPEICTABICHUS O
BJIMSIHUA MHUKPO- U HaHOCTPYKTYpPHI Ha
CBOMCTBAa MaTEpPHAIOB, UX B3aUMOJCH-
CTBHUHU C OKPYKAIOIIECH CPEJIoH, MOJISIMU,
YaCTUL[AMU U U3ITyYCHUSIMHU




4. CTpyKTYypa " coJep:KaHue TUCIUNIUHBI

TYpBI IUIABJICHHS HAHOPa3MEPHBIX CHCTEM OT
UX pa3MepoB. 3aBUCUMOCTb TEMIIEPATYPBI
TUIABJICHNS] HAHOPAa3MEPHBIX CHCTEM OT UX
pa3mepoB 0e3 m3MeHeHus (popmbl. 3aBHUCH-
MOCTb TEMIIEpaTyphl IJIABJICHUSI HAHOpa3Mep-
HBIX CHCTEM B CBOOOJHOM COCTOSIHUH OT pa3-
MEpOB C U3MEHEHHEM (POpPMBI (TOHKHE
IUIeHKH). POJIb reTeporeHHoro MmiaBieHus B
Pa3IMYHbIX PU3MKO-XMMHYECKHUX MpoLeccax.
[TprunHBI HEMOHOTOHHOM 3aBUCHMOCTH TEM-
neparypsl IJIaBJICHUs] HAHOPa3MEPHBIX 00b-
€KTOB OT UX pa3MepoB.

banabl ®opMbI TEKYLIETO
Mopnyas (pa3- | Bua yueOHoit HanmeHoBaHMe TeM 3aHATHH Cemectn | OBbem. 4 HAnrepakrus. v, | KCHTPOI (Haume-
ae) padoThI (yuedHoii padoThI) P > BPC P > | HOBaHHeE OIIeHOY-
HOT'0 CPe/ICTBA)
1. OcHoBHBIE IO- | JIek Konuenuun Hanomatepranos. OCHOBHbIE 7 6 - YcrHslit onpoc (co-
HSITHS O HAHOPA3- J1a6 Pa3HOBUAHOCTH HaHOMaTepuasoB. Pa3zmep- _ 6eceﬂ0BaHI/Ie)
MepHOM coctos- |1 Hble 3 dekThl B HaHOMaTepuanax. OcoOeHHO- 6 ) 2
p Cp CTH ONTMYECKUX CBONCTB HaHOYaCTHII. 10
HUH BEUIECTBA p
2. KBanToBbie Jlex Ksanrosbie pasmepuble a(dexrsl. PoHOH- 7 4 - Ycrubiid onpoc (co-
b dexTrl B cucte-| JIao HBIH CHCKTP M TCHTOCMKOCTD. - Oecer0BaHKE)
Max ¢ HU3KOU Ip 4 - 2
pasmepHocThio | Cp 15
3. Tepmonnna- Jlex [IprauHb HECUMMETPHYHOCTH (Ha30BOTO TIe- 7 6 - YcTHbIi onpoc (co-
MUKA ,E[I/ICHepC— Ha6 pexoJa TBEPAOC - )KUJAKOC: TOMOTCHHOCTb - 6eCCHOBaHI/Ie)
HEIX CHCTEM H KpUCTaUIN3alu U reTCpOreHHOCTh IJIaBJIC- 6 _ 2
p HUs. FCTCpOFeHHOG IJ1aBJICHUEC HOJ'Iy6GCKO—
Cp HEYHOM CHUCTEMBI. 3aBUCUMOCTD TeMIIEpa- 14775
ITA 0,25




Banabl

®opMbI TEKYLIETO

Mopnyas (pa3- | Bua yueOHoit HanmeHoBaHMe TeM 3aHATHH KOHTPOJIA (HauMe-
N Cemectp | O0bem, 4. HNuTepakTus, 4.
ae) padoThI (yuedoHoii padoThI) BPC HOBaHHeE OI[eHOY-
HOT'0 CPe/ICTBA)
Hroro: 72




5. O0pa3oBare/ibHbIC TEXHOJIOTHH

B nacTosimiem Kypce HCHONb3yIOTCS ClEeIyIoUe 00pa3oBaTebHbIe TEXHOJIO-
THH:

1. Texnonorust TPaaULIUOHHOTO OOy4YeHUs! (IMIOTOKOBOE KOHCYJIBbTUPOBAHUE,
MPaKTUYECKUE 3aHATHUS, CAMOCTOATENbHAs paboTa).

2. IHTepaKTHBHBIC TEXHOJIOTUH (JICKIIHsI — Oecea, CeMUHap — TUCKYCCH)

6. MeToauueckue YKa3zaHud 110 OCBOCHUIO TUCHMUILJIMHBI

JlumakTHYeCKre eIUHMIIBI, TPEAYCMOTPEHHBIC pabodeil mporpaMMon Ha caMo-
CTOSITEIIBHYIO TIPOPA0OTKY, MODKHBI OBITh M3yYEHBI CTYACHTAMHU B XOJIe CaMOCTOS-
TeJIHbHOU paboThl. B X0/1€ caMOCTOSTEIBHOM PaOOTHI KaXKIbI CTYACHT 00s3aH MpOYH-
TaTh OCHOBHYIO M IO BO3MOKHOCTH JOIIOJTHHUTEIBHYIO JIUTEPATypy IO HU3ydacMOM
TeMe, JIOMIOJIHUTh KOHCTIEKTHI JICKIIUNA HEJOCTAIOIINM MAaTepUaIoM, BEITUCKAMU U3 pe-
KOMEH/IOBaHHBIX MEPBOMCTOUYHUKOB. KOoHCTIeKTHpOBaHKEe Hanboiee CI0KHbIE /IS TIO-
HUMaHUS TEMbI HEOOXOIMMO COYETATh C MOJyUYCHUEM MMMCbMEHHBIX, & TIPA BO3MOYKHO-
CTH, U OYHBIX YCTHBIX KOHCYJIbTAIIUH TIPEToaBaTers.

[Ipu MOATOTOBKE K 3aHATHSAM, TEKYIIEMY KOHTPOJIO U MPOMEKYTOUHON aTTe-
CTaIlMU CTYACHTHI MOTYT BOCIIOJIb30BaThCS JIEKTPOHHOM Oubinorexkoit BY3a, momy-
YUTh JIOCTYN K Y4eOHO-METOAMYECKMM MaTepuanaM kak Ooubmmoreku BY3a, Tak u
WHBIX DJICKTPOHHBIX OMOIUOTEUHBIX CHCTeM. [Ipn HEOOXOAUMOCTH CTYIAEHTHI MOTYT
B3STh IUTEpATypy Ha Kadeape nin Ha abOHEMEHTe By30BCKOW OMOIMOTEKH B mevaT-

HOM BHJIC, a TaAKKEC BOCIIOJIB30BAThCA YUTAJIbHBIMU 3aJIaMHU.



7. OueHOYHBIE CPeACTBa
7.1. ITaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpo/mMpyemoii KoMIeTeH U HaunMeHoOBaHHe
b (uyn ee yacTH) OIIEHOYHOI'0 CPeICTBA
Cobeceoosanue
7 TK-2
Bonpocul k 3auemy

7.2. TunoBble 3aJaHUsI WJIH UHBbIE MATEPUAbI, HEOOXOIUMBbIE JIsl TEKY-
11ero KOHTPOJIsI

7.2.1. CobecenoBanue

1. 3apanme (s1):

- OnpeniesieHue MI0THOCTH MEJIKOIUCIIEPCHOM Cpe/ibl MMKHOMETPUUECKUM METOJI0M
- OnpenesieHue MI0THOCTA MEIKOJIUCTIEPCHOM Cpe/ibl MAHOMETPUUECKUM METOJIOM
- OnpeneneHue yeabHON MOBepXHOCTH YacTull npudopom [1CX-2

- OnpesienieHue yiebHON MOBEPXHOCTH YacTull mpudopom ToBapoBa

- OnpenesieHue yAeIbHON TEMIONPOBOAHOCTA HAHOTIOPOIIIKA

2. Kpurepum oueHku:

® OILICHKA «OTIMYHO» BBICTABIIAETCS CTYJEHTY, €CJIM B PE3yJIbTaTe padbOThI MOJI-
HOCTBIO PaCKphITa TeEMa MpakTUYecKor padoThl. CTYJEHT aKTUBHO y4acTBYET B
co0ece0BaHuy U NPaBUIIBHO OTBEYAET HA BCE MTOCTABICHHBIE BOIIPOCHL;

® OIICHKA «XOPOULIO» BBICTABIISIETCS CTYACHTY, €CJIH B pe3ysibTaTe paboThl pac-
KpbITa TeMa MpakTudeckoil padboTsl. CTyIEHT y4acTBYeT B COOECEeI0BaHUU U
IIPY HAJIMYUU HABOJALIUX BOIIPOCOB IIPABUIIBHO OTBEYAET HA BCE IIOCTABIICH-
HBIE BOIIPOCHI;

® OILICHKA «YJOBJICTBOPUTEIBLHO» BBICTABIICTCA CTYACHTY, €CJIM B PE3YyJIbTaTe
paboThI HE MOJHOCTHIO PACKPHITA TEMA MPAKTUUYECKOM paboThl. CTyAEHT
y4acTBYET B COOECEOBAHUM U MPU HATUYKUU HABOSALIMX BOIIPOCOB HE BCEra
MIPABWJIBHO OTBEYAET HA MOCTABJIEHHBIE BOIIPOCHIL;

® OLICHKA «HEYIOBJIETBOPUTEIILHO» BBICTABIIIETCS CTYACHTY, €CIIM B PE3YJIbTATE
paboTHI HE pacKphITa TeMa MpakTudeckoil padboThl. CTyIEeHT yyacTBYyeT B coOe-
CEJOBAHUU U JTaXKE IIPU HAJMYUU HABOAILLKUX BOIIPOCOB HEIIPABUIIBHO OTBE-
YaeT Ha ITOCTABJICHHBIE BOIIPOCHI.

7.3. OueHo4YHbIe CpeaCTBAa sl MPOMEXKYTOYHON ATTECTAIMU 0 MTOram
OCBOEHMS TUCIUILIUHBI

7.3.1. Bonpochl K IpOMeKyTOYHOM aTTecTalun



Cemectp 7

Ne i/ Bormpocsl k 3auery

1 OxapakTepusyiite KiaccupUKaIN0 KOHCOJIUIUPOBAHHBIX HAHOMA-
TEPHUAJIOB 110 METOJIaM U3TOTOBJICHUSI U TUIIAM CTPYKTYP

2 [TepeyncIUTh OCHOBHBIE METOJIBI MOMYUYEHUS YIbTPAAUCIICPCHBIX
MOPOIIIKOB

3 [lepeuncnuTh METOIbI MEXaHMYECKOT'0 U3MEIbUCHUS MaTEePHUaJIOB

4 [lepeuricnuTh U OXapakTEpU30BaTh (PUIUKO-XUMUUYECKUE METObI
MOJIyYeHHs] HAHOMATEPHUaJIOB

5 [lepeurciuTh U 0XapaKTEpU30BATh XUMUYECKUE METOJbI TOJTyde-
HUSI HAHOMATEPUaJIOB

6 JlaiiTe BbIBOJ (pOpMYJIBI JUIsl pacueTa 4uciia aTOMOB (MOJIEKYJ) B
KPUTHYECKOM 3apO/IBIIIE

7 [lepeuncnute TOCTOMHCTBA U HETOCTATKH BHICOKOIHEPTETHIECKOTO
M3MEITbYCHHSI, MEXaHOXMMHUUYECKOTO M MIa3MOXUMUYECKOTO CIIoco0a

8 JlaTth 001I1yI0 XapaKTEPUCTUKY CTPYKTYPBhl HAHOMATEPHAJIOB

9 BriBenute COOTHOIIEHUS, OIMMCHIBAIONINE 3aBUCUMOCTh OOIIEH
JI0JIA TOBEPXHOCTEN pasjieria, a TAaKKe JI0JIeH MEeX3epEHHBIX TpaHUI] U
TPOMHBIX CTHIKOB OT pa3Mepa KPUCTAJUTUTOB

10 OxapakTepu3yiTe OCHOBHbIE MEXAHU3MBI POCTA IJICHOK

11 OxapakTepu3yiiTe OCHOBHBIE THUIIBI pacTpeesieHUus] KPHUCTAIIIUTOB
1o pazMepam

12 OnummTe OCHOBHBIE TUIBI J1e()eKTOB B HAHOMATEepUaax

13 KakoBbl 0cOOEHHOCTH MTOBEPXHOCTEHN pa3jiesia B HAHOMaTepuaizax

14 [lepeuricniute OCHOBHBIE XapaKTEPUCTUKH CTPYKTYPhl HAHOIOJIU-
MEpPOB

15 OxapakTepu3yiite 0COOEHHOCTH CTPYKTYPhI CYIPaMOJICKYJISPHBIX
¥ HAaHOTIOPUCTHIX MaTEpUAJIOB

16 B yem nocTonHCTBA M HEAOCTATKH TEXHOJIOTHUH TUICHOK Ml TTIOKPBITHI
KaK METOJa U3TOTOBJICHUS] HAHOMATEPHaJIOB

17 Oxapakrepu3yiiTe OJTydYeHUE HAaHOMATePUAIOB METOJaMU HHTEH-
CHUBHOM MIaCTUYECKON JedopMaiiii 1 KOHTPOJIUPYEMOM KpUCTaIN3a-
1MUY U3 aMOPGHOTO COCTOSIHUS

18 OxapakTepu3yTe OCHOBHBIE METOIbI TIOJyUYEHUSI HAHOKPHUCTAILIHU-
YECKUX MOJYIPOBOTHUKOB

19 KakxoBbl MeXaHU3MBI POCTA IUICHOK U3 Mapa

20 B 1em 0coOEeHHOCTH TTOJTy9IEeHHS THOPUTHBIX, TOPUCTHIX U CYTIPaMO-
JICKYJISIPHBIX HAHOMATEPHUAJIOB

21 OxapaKkTepu3ylTe METOBI IMMOTYUCHUS YTIACPOTHBIX HAHOCTPYKTYD

22 OxapakTepu3ynTe METObl CAMOCOOPKH HAHOCTPYKTYP

23 OxapakTepu3yiTe OCHOBHBIC 3TAIBl HCTOPUH U3yUEHUS PAa3MEPHBIX

s dekToB




24

KakoBbl 0COOEHHOCTH TPOsIBIIEHUS pa3MepHbIX 3 ()EKTOB B HAHO-
MaTepHaliax

25 B dem cyTh KBaHTOBBIX pa3MepHBIX (P heKTOR?

26 [TpuBeauTe mpuMepsl U OOBICHUTE BIUSHUE pa3MepHbIX 3P heKToB
Ha JIEKTPOHHYIO CTPYKTYpPY HaHOMaTepUaJIOB

27 [lepeuncnure OCHOBHBIE (haKTOPHI, BIUSIOUINE HA HEPABHOBECHOE
COCTOSTHHE HaHOMaTepHaJoB

28 Oxapakrepu3yiiTe 0COOCHHOCTH (Pa30BBIX MPEBpAIICHUN B HAHO-
CTPYKTYypax

29 OxapakTepu3yiTe BIUSHUE pa3Mepa KPUCTAIIMTOB Ha AJIEKTpUYE-
CKHE CBOMCTBA HAHOMATEPHAJIOB

30 Kak mensiercs TemiaoéMKOCTh HAHOMATEPHUAJIOB B 3aBUCUMOCTU OT
pa3Mepa KpUCTAJLUTATOB?

31 Kak BausieT pazmep KpUCTAIUTUTOB Ha KO PUITMEHT TEPMUUYECKOTO
pacIIMpeHus U TEMIEpaTypy MIaBICHUs] HAHOMAaTepHUaIoB?

32 KaxoBbl 0COOEHHOCTH TETUIONPOBOIHOCTH U TOOPOTHOCTH HAHOMA-
TEpUaIOB?

33 OxapakTepu3yiTe MarHUTHbIE CBOMCTBa HAHOMATEPHUAJIOB

34 Kak meHsieTcst npo4HOCTh, TBEPAOCTD U MJIACTUYHOCTD NPU YMEHb-
IIEHUU pa3Mepa 3epHa B HAaHOMaTepuasax?

35 [IpuBenuTe mpuUMepbl BIUSHUS pa3MEPHBIX 3((HEKTOB HA peakiu-
OHHYIO CHOCOOHOCTh M aKTHBHOCTh HAHOMATEPHUAJIOB

36 [TpuBenure mpuMepsl U OOBSCHUTE MPHUPOAY HAIUYUS MeETacTa-
OmnpHBIX (a3 B HaHOMaTepHuanax. KakoBa posib TEpMOAMHAMHYECKOTO H
KMHETUYECKOro (haKTOpOB

37 OxapakTepusyiite 0coOeHHOCTH (ha30BBIX MPEBPAIECHUNA B HaHO-
CTPYKTYypax

38 KakoBbl 0cobeHHOCTH (DOHOHHOTO CIIEKTpa U TEIUIOBBIX CBOWCTB
HaHOMAaTepHaJIOB

39 Kak u3MeHsercst TeIIoeMKOCTh HAaHOMAaTEPHAJIOB B 3aBUCMOCTH OT
pa3Mepa KpHUCTaJNINTOB

40 Kak BnusieT pazmep KpUCTaIUTUTOB Ha KO PUITMEHT TEPMUUYECKOTO
pacIIMpeHns U TEMIIEPaTypy MJIaBICHHs] HAHOMAaTepHaIoB

41 3akoH Xomna-Iletua

42 Antn Xosna-Iletua 3akoH

43 Bnusinue pasmepa 3epHa M TOJIIMHBI MHIWBUIYaJbHBIX CIOEB B
MHOTOCJIOMHBIX MJICHKAX Ha TBEPJOCTh MAaTEPHAIIOB

44 [lepeuncnuTh METO Il TEXHOJIOTHH MOTYYCHHSI HAHOTUICHOK

45 [IpuBenuTe mpuMepbl BIUSHUS pa3MEPHBIX 3((HEKTOB HA peakiu-
OHHYIO CIOCOOHOCTH M KAaTAIMTUYECKYI0 aKTUBHOCTh HAHOMATEPHAJIOB

46 Kax Bnusier pazmep 3epHa Ha (a30BYI0 YCTOMYMBOCTh HAHOKPHU-
CTAJUIMYECKHUX CILIABOB?

47 KakoBo noBeneHre OnTu4ecKux CBOMCTB HAHOKPHUCTAIIIOB

48 Omnucath MakCHMaJbHbIE TETIOBbIE YD (EKTHI 17151 HAHOMATEPHAJIOB




7.3.2. Kputepun 1 HOPpMbI OLIEHKH

dopma nposeje-

HUA
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUYHOM
arTrecTalnuu
7 3ayer

«3a4YTCHO»

BBICTABJISIETCS CTYACHTY,
€CJIM CTYJICHT J1aJl TIOJTHBIC
HCUYEPIBIBAIOIINE OTBETHI Ha
3 BOIpoOCa WJIK €CJIM CTYJICHT
JlaJl TIOJIHbIC UCUEPIIBIBAIO-
1€ OTBETHI HA 2 BOMPOca
WM OTBETHJ Ha 2 WX 3 BO-
mpoca ¢ HeOOJIBIIIUMH 3aMe-
YaHUSAMHU (HE CYIECTBEH-
HBIMU 3aMEUYaHUSIMU);

«HE3AYTCHO»

BBICTABIIIETCA CTYJICHTY,
€CJIM CTYJICHT JAJI MOJIHBIN
VCUEPIIBIBAIOIIUNA OTBET
TOJIBKO Ha OJWH BONPOC WIH
OTBET OTCYTCTBYET.




8. YueOHo-MeTOAMYEeCKOE M HH(POPMAILIMOHHOE o0ecnievyeHne U CIUIINHBI

8.1. O6s3aTenibHAs IMTEPATYypa

Tun (yueOHHK,
yueOHoe 1moco-

Koaun4yecTBO B

Ne oue, yueOHO-Me- HAay4HOIi 6ubano-
ABTOpBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox u3nanua
n/n TOAMYECKOE I10- Teke / HaumeHno-
co0ue, NpaKTH- Banue DbC
KyM, 1p.)
Oco0eHHoCTH (HU3UKO-XUMHYECKUX CBOMCTB HaHO-
MOPOIIKOB ¥ HAHOMATEPHAJIOB : yueOHOE mocooue /
A.II. Unbun, A. B. Mo- | A. Il. Minbun, A. B. MoctoBmiukos, A. B. Kopiy-
1 cToBmuKoB, A. B. Kop- | HoB, JI. O. Poot. — 2-¢ u31. — Towmck : TITY, 2017. Vuebnoe mocodue 2017 OBC "Jlaup"
myHoB, JI. O. Poor — 212 ¢. — Tekcrt : aneKTpoHHbIH // JIaHb : 31eK-
TpoHHO-OMOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/106760.
Hanomarepuansl. CBoiicTBa u cdepbl NPUMEHEHUS :
I 1. [xapaumaniesa, yuebnuk / I'. . Ixapaumanuesa, K. A. Keigpanu-
K. A. Koutpaniesa, A. eBa, A. B. Merenuna, U. E. Yonaan. — Canxkr-Ile- )
2 tepOypr : Jlans, 2020. — 200 c. — ISBN 978-5- Y4eOHuk 2020 OBbC "Jlanb

B. Merenuna, U. E. Y-
JISTH]T

8114-4433-5. — Tekcrt : anekTpoHHBIH // JIaH® :
ANIEKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/140739.

8.2. lonosiHUuTEILHAS JIUTEpPATYpa




Tun (y4eOHMK,
yueOHoe 1noco-

KoaunuecTBo B

Ne A Oue, yueOHO-Me- Hay4YHOM OMOJIMO0-
BTOPbI, COCTABUTEJIHN 3ar;iaBue (3aroJioBoK) Tox m3panusa
n/n ToaAUYECcKoe Io- Texke / HammeHo-
coOme, MpaKTH- Banue DbC
KyM, 1p.)
DKOoI0rusl HaHOMaTEepHUaJoB : yueOHoe nmocodue / A.
p yd
1O. l'oppimuyk, I'. T'. CaBenbeBa, A. I1. 3pikoBa ; moa
A. 10. Tompivayk, . T penakuueit JI. H. IlarpukeeBan A. A. PeBunoi. — 3-
o 77 | eusn. — Mocksa : JJabopatopus 3nanunii, 2020. —
1 CasenbeBa, A. I1. 351- A parop ’ Vuebnoe mocodne 2020 OBC "Jlaup"

KOBa

275 c. — ISBN 978-5-00101-838-4. — Tekcr :
AJIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOINOTEUHAs

cucrema. — URL.:
https://e.lanbook.com/book/135540




8.3. Ilepeuenb npodeccHOHANBHBIX 023 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

e Poccuiickue HaHOTEXHOJIOTUH [ DJIEKTPOHHBIH pecypce] : Poccuiickue HaHOTEXHOJIOTUU
MEKIYHApOAHBIN HAYUYHBIN )KypHaJ. YUpeauTenb KypHaia: DenepaibHOe areHCTBO MO HAyKe U
uHHOBaIwsaM P®. - Pexxum noctyma K xkypH.: https://www.nanorf.ru

e  WebofScience[3nekTpoHHBIN pecypc] : MyIbTHIMCIUIUTMHAPHAS pedepaTuBHas 6a3a
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JOCTyTa
. apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrIL.

e Scopus[DnekTpoHHBIH pecypc] : pedeparuBHas 6a3za nanubix. — Netherlands: Elsevier,
2004— . — Pexxum jmocTyma : SCOpUS.com. — 3ari. ¢ 3kpana. — S13. pyc., aHrd.

e Elibrary[DnekTpoHHbId pecypc] : Hay4dHas dJeKTpoHHas Oubnmoreka. — MockBa :
H3B, 2000 . — Pexxum poctyna : elibrary.ru. — 3arun. ¢ sxpana. — 3. pyc., aHri.

e SpringerLink[Dnexkrponnsiii pecypc] : [6a3a nanubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.

e ScienceDirect[DekTpoHHBIN pecype| : KOJUICKIUS DSJICKTPOHHBIX KHUT W3ATCIIb-

ctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum goctymna : sciencedirect.com. — 3ari. ¢
3KpaHa. — 3. aHri.
e Cambridgeuniversitypress| DJIeKTpoHHBI  pecypc] : IKypHaJbl H3aTeILCTBA.

— Cambridge: Cambridgeuniversitypress, 2018— . — Pexwum moctyma : cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHr.

e NEICON[DnekTpoHHBII pecypc] : 37eKTpoHHas HH(GOpMaLUs : apXUB Hay4HbIX XKyp-
HasoB. — Mocksa : HOMKOH, 2002— . — PexxuMm moctyna : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — SI3. pyc., aHriL.

8.4. IlepevyeHb NMPOrpaMMHOIo odecnevyeHmst

Ne Haumenosanmne IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: noroop Ne 757 ot 04.07.2018r.,

CPOK JIeHCTBHSI — O€CCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

CPOK JIEUCTBUS — O€CCPOUHO;

koHTpakT Nel653 ot 14.12.2018,

CPOK JIEUCTBHS - 0ECCPOUHO;
Office Standart 2016 Russian

NEeNCTBUS — OECCPOUHO;

2 | Office Standart: norosop Ne 757 ot 04.07.2018r.,

koHTpakT Ne 727 ot 20.07.2016, cpok

Mathcad Education - University Edition Sub- | cTBust - 6eccpouno
scription (25 pack)

3 noroBop Ne 469 ot 05.06.2020, cpok nei-

30.06.2023 BKJIHOUYUTENBHO

4 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-n0

8.5. Onucanue marepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM /1JIS1 OCY-
1IeCTBJIeHHUsI 00Pa30BaTeJIbLHOIO Mpollecca Mo JUCHUILIHHE


http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1Jisl IPOBe/IeHUs MPaKTHYe-
CKHMX M J1a00paTOPHBIX 3aHATHIA, MOMellle-
HUI V151 CAMOCTOSITEJIbHOM PadoThI 00y4a-
IUXCS (HOMep ayIUTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KommbproTepHsiii kinacc. YueOHasi ayauTOpus
JUTSL TIPOBEACHMSI 3aHATUHN JICKIIMOHHOTO THUTIA.
YueOHasi ayIUTOpHUs AJIs IPOBE/ICHUS 3aHATHIA
CEMHUHAPCKOT0 TUTA. YUueOHas ayIuTOpHUs JUIs
MIPOBEICHUS J1a0OpaTOPHBIX paboT. YdueOHas
ayIUTOPUSL NIl KypCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYpPCOBBIX paboT). YueOHas
ayJUTOPUS JIJIsl IPOBEACHMSI TPYIIIOBBIX U UH-
TUBUIYaTbHBIX KOHCYIbTAIMKN YueOHas ayau-
TOpUS JUIS TIPOBEICHUS 3aHSATHH TEKYIIETOo
KOHTPOJISI U MIPOMEKYTOYHOU aTTectauuu. E-
214

Cronpl y4eHMUYECKHE JIByXMECTHbIE
CTOJIbI YYEHHUECKHUE, CTOJI KOMITbIOTEPHBIH,
croJ npenojasarenbckuid, [IK ,mocka Tpex-
CEKIIMOHHAsI ayJUTOpHAas (MENoBasi), CTYJ
IIPENo1aBaTeNIbCKUM, MPOEKTOP MYJIbTUME-
JMHHBIA ,9KpaH Ui IPOEKTOpa, TyMOa BbI-
KaTHas

JlaGopaTtopus «Metamtorpadus».
VYueOHast ayTuTOpHs U1 IPOBeIeHHs J1a00-
paTopHbIX pabot.E-203

Cron npenojgaBaTebCKHUM, CTON bl YYCHH-
YECKUE JIBYXMECTHBIC, CTYJIbs, IOCKA ayIH-
TOpHast (MeJIOBasi, TPEXCTBOPYATAsI), CTOJIBI
1abopaTopHbIe, MUKPOCKOIIBI METaJIorpa-
(buueckue.

[Tomemenne UIsi CaMOCTOSITEIBHONH PaOOTHI
oOyuaromuxcs [-401

CTOJBI yYEHUYECKHUE, CTYIIbSI YYCHUYECKUE,
IIK ¢ Bbix0g0M B ceTb MIHTEpHET

[Tomemenue uisi caMOCTOSITENBHON pPabOTHI
oOyuaromuxcs /1-409

CTOJIBI-TAPTHI IBYXMECTHBIE, CTYJIbsI, CTOJI
IpenoAaBaTeNbCKUii-, CTya MpenojaBa-
TENbCKUH, TIEPEIABWKHAS JIOCKA, OJKpaH,
IPOIECCOP, TPOEKTOpP, KOMIIBIOTEPHBIE
CTOJIbI, KOMITBIOTEPHI JUIS CTYJACHTOB C BbI-
XOJIOM B CETh MHTEPHET, KOMIIbIOTEP Ipe-
10/1aBaTelIsl.

15
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