Pabouasn nporpaMmma IMCIHUIIJINHBI (MO)Iy.]'[ﬂ) «anepozmble HaHOMaTEpUuaJjabl», BRKIKYAd
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[IpodeccronanpHbIC - I[IK-2 CmocobeH caMOCTOSATENBHO — IPOBOIUTH
paboOTBl MO  CO3JaHWsA,  WCCICAOBAHUIO U
MPUMEHEHUIO HAHOCHCTEM M HAaHOMAaTEPHAaJIOB

1.2. KomneTeHIIuM W WHIHUKATOPHI

HX

JOCTUKEHMS,

(MojyJieM) B mpouecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

(hopMupyeMbIX IMCHHMIIHHON

Kon Kon unaukaropa
Conep:xaHue HHANKATOPA KOMIETEHIHH
KOMINETEHIINN | KOMIIeTeHIINH
[K-2 [K-2.3 Omnpenensier MyTH peLIEHHs HAyYHBIX M TEXHUYECKHX 3a7a4 B 00JIaCTH

paboT TO CO3[AaHUI0, HCCIENOBAaHHIO M INPUMEHEHHI0 HAaHOCHCTEM H
HaHOMAaTepHaJoB

1.3. Pe3yabTaThl 00y4eHHUsI 0 TUCHHUILTIHHE (MOIYJTIO)
Heap u3yveHus: AUCHMIIMHBI (MOYJIs1) — IPUOOpETEHNE 3HAHUM, YMEHUI U (HopMUpOBaHUE
KOMITETEHIMI B 00JacTU MOJIMMEPHBIX HAHOKOMITO3UTOB M O3HAKOMJIEHHE C UX CTPYKTYpOH,
CBOMCTBaMH, BO3MOXKHOCTSIMU IIPUMEHEHUSI.
B pe3ynbraTe n3yueHuss AUCUUILINHBI (MOIYIs) 00ydaromuics JOJIKEeH
3HATh:
e Moau(pUKaUK Yriepoaa, CTIPYKTYpy M CBOMCTBA YIJIEpOJIHBIX HaHOMATEPUAOB,
BO3MOYXHOCTH MX UCIOJIb30BaHUS;
yMeETb:
® UCMOJb30BATh pA3IMYHblE MCTOYHUKM HHQPOPMALMU JUIsl TOJYYEHUS CBEICHUH O
HOBEWIINX MCCIIEIOBAHUAX B 00IACTH YIJIEPOIHBIX HAHOMATEPUAIIOB;
® KPUTUYECKH aHAIM3UPOBATH HAYYHbIE MYOIMKALIUM;
BJIAJETh:
® HaBBIKAMHU IOJIrOTOBKH aHAJMTUYECKUX 0030pOB COBPEMEHHOW HAay4qHOMH JMTEpATyphl B
00J1aCTH yriaepoIHbIX HAHOMATEpUAJIOB B YCTHOM U MMCbMEHHOM GopMme.
2. O0beM, CTPYKTYpA U cojieprKaHue TUCHUILTHHBI (MOTYJIs1)
2.1. O6beM TUCUMTIHHBI (MOYJIsT)
Buowt yueonoii paomot

Dopmul 00yueHun

Ounas

O01ast TPY10eMKOCTD: 3a4eTHbIC SIUHUIIBI/YaCh 4/144
KoHTakTHasi padoTa: 72
3aHATHSA JIEKIMOHHOIO TUIIA 36
3aHATHS] CEMHUHAPCKOTO THIIA 36

KoHcyJabTanuu 0
IIpomeKyTOUYHASI ATTECTANHUS: DK3aMEH 36
CamocrositesibHasi padota (CP) 36

2.2. Tembl (pa3aesbl) IMCUUIIHHBI (MOYJIsI) € YKa3aHHEM OTBEIEHHOI0 HA HUX KOJIMYeCTBA
yacoB 1o popmam o0pa3oBaTeIbHOM AeATEIbHOCTH
Ounas popma 0dyuenus

Buasl yueOHo#i padoTsl (B yacax)
Ne | HaumenoBanue Tem Konraxrnas pabora
3ansaTus
n/n | (pazaenon) 3aHATHSI CEMMHAPCKOIO THIIA CP
JIEKIIMOHHOT0 THIA
JI Hnbie 3 C JIP Nubie

1. Knaccupukarms 18 0 18 0 0 0 18

YTIIEPOTHBIX

HAHOCTYKTYP.




Hanotpy0Oxku,
HAHOBOJIOKHA u
¢ ynnepeHsl

2. Komrmo3uTs! Ha ocHOBe 18 0 18 0 0 0 18
YIIIEpPOIHBIX
HaHOMAaTEePHAJIOB.
Heyrneponnsie
HaHOTpYOKH. ['paden.
Hanoanmas
Ilpumeuanusa:

JI — nexuum, 113 — npaxruueckue 3anstust, C — cemunapsl, JIP — naboparopusie pabotel, CP — camocrosiTenbHas
pabora.

2.3. Coaep:kaHue JTUCHUILUIMHBI (MOAYJs), CTPYKTYPHPOBAaHHOEe MO TeMaMm (pa3jiejam) H

BHIaM padoT

Conep:kanue JeKIHOHHOI0 Kypca

Ne

/i HaunmenoBanue Tem (pa3/ieJioB) Coaep:sxaHue JIEKIIHOHHOT0 Kypca

1. | Knaccuduxaums yrueponnsix | 1.1 Beegenue. Kitaccnpukanms yriepoaHbiX HAHOCTPYKTYP
HaHOCTYKTYD. HanotpyOku, | AmnotporHble Moaupukanuu  yriepona OCHOBHBIE —ITOHSTHS
HAHOBOJIOKHA M (DyJJIepEeHBI KBaHTOBOM xuMuHW. [mOpuou3anusi aroMHbIX opOuTansed u

MHOrOO0Opa3ue a/UIOTPOIHBIX  MOAU(PHUKAIUNA U  XUMHUYCCKHX
coeMHeHMid yrieposaa. Anmas u ankanbl. [ padur, rpaden, apeHsl,
aNKeHbl, KapOuH, aukuHbl. CMeIIaHHbIE M IPOMEXKYTOYHbIE
AJJIOTPOIHBIE MOAN(DHKALIUK YIIIEpOJIa.

1.2 YriepoaHbie HAHOTPYOKHM M HAHOBOJIOKHA

Ucropus otkpeitus YHT. [1oHsITHE OTHOCTEHHBIX U MHOTOCTEHHBIX
YIIIEPOIHBIX HAHOTPYOOK. MH(popManus 00 UX CTPOSHNUHU U METOIaX
nonydenusi. CTpyKTypHbIE CBOMCTBA. XHUPaJILHOCTh HAHOTPYOOK.
DJIeKTPOHHBIE CBOMCTBA HAHOTPYOOK. OJIEKTPOHHBIE CBOMCTBa
rpadMTOBOM IUIOCKOCTH. MexaHH4YecKue CBOMcTBa. Ympyrue
CBOWMCTBAa  yIJIEpPONHBIX HAHOTPYOOK.  DJIEKTPOMEXaHWYECKUE
CBOMCTBA YIJIEpOOHBIX HAaHOTPYOOK. [loHsATHE XHUpAIBLHOCTH.
OOcyxJieHne B3aUMOCBSI3U XHUPAJIbHOCTH U (DUIUUECKHX CBOWCTB
YIIepOAHBIX HAaHOTPYOOK. [IpuMeHeHue yriepoaHbIX HaHOTPYOOK.
TokcuaHOCTh HAHOTPYOOK. [IOHATHS U CBOMCTBA HAHOBOJIOKOH.

1.3 Ctpoenne ¢yiiepeHONnog00HbIX HAHOCTPYKTYP

HUcrtopust otkpbiTust QpymuiepeHoB. Kiacrepsr yriaepoaa. ¥YcraHoBka
u meronuku Pudapna Cmomnu. Otkpeitusa bakmuncrepa @ymepa.
[oustue o ¢pymnepenax. Teopema Diiiepa U CTPYKTypa MOJEKYI
(ynnepeHoB M YriiepoIHbIX HAHOKIACTEPOB, (YIUIEPEHONOA00HbIE
CTPYKTYppl B  JKMBOM mpupoae. YIVIEpOAHBIE  KJIACTEPHI
¢dymreponnsoro Tuna. CuHTE3, MOIU(HUIIMPOBAHUE, HCIIOIH30BAHNE
(dhymiepeHos.

2. | Kommo3utsl Ha ocHOBe yriepoanbix | 2.1 I'paden

HaHomarepuaioB. Heyrneponusie | [lousitus rpadura, rpadeHa, okcuaa rpadeHa, ctpoeHue u 0coobie
HaHoTpyOKku. ['paden. Hanoanmas cBoiicTBa rpadenHa. Xumudeckoe MoaudUIUpOBaHUE TpadeHa.
«I'pacenoBas» snekTpoHWKAa. MHOTOCIOWHBIA AMUATAKCHAIBHBIN
rpager (MEG). Crpykrypa, DSIEKTpHYECKHE  CBOICTBA,
MEXaHWYECKHE  CBOWCTBA, BO3MOKHOCTH  NPUMEHEHUS B
3JIEKTPOHUKE

2.2 Hanoanmas.

[ousiTHs HaHOANIMAa3a, CTPOEHHWE M OCOOBIE CBOICTBA HAaHOAIMas3a.
TexHONMOrHs MONyYeHUS] JETOHAIMOHHBIX HaHoaiMa3oB. O4HCcTKa
HaHOAJIMAa30B OT MpHMeced. MeToIbl KOHTPOIS CTENEHH YHCTOTHI
JIETOHAIMOHHBIX HaHoanMa3oB (JJHA). [lomydenne HaHOATMa3HBIX
cycnemsmit. Ctpykrypa JJTHA. [IpakTrdeckoe ncnonp3oBanue JJHA.
2.3 Kommo3uTsl, cofepskalie yriiepoJHble MaTepHaIbl
Marepuansl ¥ KOMIO3UTHE Ha OCHOBE YIJIEPOAHBIX HAHOTPYOOK.
[lomrmepsl W KOMIO3WTHBIE MAaTE€pHANbl HA OCHOBE JIPYTHX
YTIIEPOTHBIX HAHOCTPYKTYP.

2.4 HeyrnepoHble HAHOTPYOKH.



http://www.nanometer.ru/2009/10/13/12554541834179/PROP_FILE_files_1/%E3%F0%E0%F4%E5%ED.pdf
http://www.nanometer.ru/2009/10/13/12554541834179/PROP_FILE_files_3/%ED%E5%F3%E3%EB%E5%F0%EE%E4%ED%FB%E5_%ED%E0%ED%EE%F2%F0%F3%E1%EA%E8.pdf

[ousiTre HEyrIIEpPOIHBIX HAHOTPYOOK. DYHKIIMOHATIBHBIE CBOMCTBA
W TPaKTUYECKOE WCIOIB30BAHUE DPA3JIMUHBIX HEYIJIEpOJHBIX
HaHOTPYOOK.
Conepmafme 3aHATHI CEMHUHAPCKOIo TUIa
I‘D‘i HaumenoBanue TeM (pa3eaoB) Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA
1. | Knaccudpuxaums yrneponubix | [13 | Beenenne. Knaccugukanust yriiepoqHbIX HAHOCTPYKTYP
HaHOCTYKTYP. HanotpyOxkwu, YraeponHble HAHOTPYOKH M HAHOBOJIOKHA
HAHOBOJIOKHA U (pyJIepeHsl Crpoenre ¢yiiepeHonojo0HbIX HAHOCTPYKTYP
2. | KoMIo3uTsl Ha OCHOBE YTJICPOTHBIX 13 | I'paden
HaHoMatepuaioB.  Heyrieponusie Hanoanmas
HaHOTpYOKH. ['paden. Hanoanmas KomnosuTsl, coneprkaiiye yriaepoaHsle MaTepuabl
Heyrneponnble HaHOTPYOKH
CojaepikaHue caMOCTOSATEIbHOI padoThI
Ne .
/i HaumenoBanue TeM (pa3zesoB) Conep:kaHue caMOCTOSITEIbHON PadoThI
1. | Knaccudukaums yrinepoasbix | [ToBTopeHne JeKIMOHHOro Matepuaia. [loAroroBka K 3aHATHIM
HaHOCTYKTYD. HanotpyOku, | ceMuHapcKoro tuma
HAaHOBOJIOKHA M (DyJJIepEeHBI
2. KoMmo3uTel Ha OCHOBE YIJICpOAHBIX HOBTOpeHHe JICKIIMOHHOI'0 Mate€puaJia. HO}]FOTOBK& K 3aHsATUAM
HaHOMaTepuayioB. HeyriepoHble | CEMUHAPCKOro THIA
HaHoTpyOKu. I'paden. Hanoanmas

3. OueHoYHbIEe MaTepUaJbl [Jis TPOBEAEHUS] TEKYIIeEro KOHTPOJISL YCIeBAeMOCTH M
NPOMEKYTOYHOM aTTecTaluu 00y4alouXcs 1Mo JMCHUILIMHE (MOIY110)
[lo mucuunnuae (MOIYNIO) HPETYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJSI KadyecTBa
OCBOCHHUS:
® TEKYyUIMH KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAIONIUXCS 0 TUCIUTIINHE (MOIYITIO).
3.1. OueHoyHble MaTepHaJbl VISl NPOBedeHUs TeKyllell aTTecTalMH MO JAMCUUILUIMHE

(MoayJ110)
Ne | Kontposmpyemsbie TeMbl (pa3/iesibl) HanMeHoBaHMe OLIEHOYHOIO CpeACTBa
n/n

1. | Knaccudukanusi yrinepomHbix HaHOCTYKTYp. HanorpyOkwu, | KoHTponbHBIH paboTta
HAHOBOJIOKHA H (YJUICPEHBI
2. | KoMmo3utsl Ha OCHOBE YIJIEpOAHBIX HaHoMaTepuaioB. | KoHTponbHbINA paboTa
Heyrnepoansie HaHOTpYOKH. ['paden. Hanoanmas

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIe MATePHAJIbl, He00OXOANMMBbIE VIl OLleHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA /IeATEJILHOCTH B MpoIecce TEKyIero KOHTPOJIst
yCIIeBaeMOCTH

KonTpoabHblii pabdoTa

Pazpea 1.

1. Knnaccudukanus yriepoIHbIX HAHOCTPYKTYP.

2. T'mbpuamsanust atoMHbIX opOuTaneld M MHOroobOpasue ayIOTPONMHBIX MOIUGUKALUNA U
XUMUYECKUX COETMHEHUH yriepoa.

3.¥Yruneponusie HaHOTPYOKHU. McTopus otkpeitus YHT.

4. TlonsiTHEe OJHOCTEHHBIX K MHOTOCTEHHBIX YIJIEPOJAHBIX HAHOTPYOOK.

5. Tunel mHOTOCTOMHBIX YHT.

6. Ctpykrypa YHT.

7. IloHATHE XUPATBHOCTH.

8. B3anmocBs3u XUpanbHOCTH U GPU3UYECKUX CBONCTB YIIIEPOIHBIX HAHOTPYOOK.

9. Ctpykrypssle cBoiictBa YHT.

10. DnexTpoHHBIE CBOIICTBA HAHOTPYOOK.

11. SBnenue ceepxnpoBoaumoctu B YHT.

12. DKCUTOHBI U OUPKCUTOHBI B HAHOTPYOKAX.

13. Ontuueckue coiictea YHT.

14. Mexanuueckue, anekrpomexanndeckue ceorictea YHT.




15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Ha

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

39.
40.

Mexanusmsbl pocra YHT.
[Monydsenue YHT metomom razodasHoro 0CaxJeHus.
OcobeHHOCTH METO/1a TTOTyYEHHSI, IPEUMYIIIECTBA U HEJOCTAaTKH METO/Ia.
Mertons! nosryaenust YHT.
DNEeKTPOaYrOBOM METO/I.
MeTto TepMUYECKOr0, Ja3€pHOTO UCTIapEHUSI.
Merons! Busyanuzauuu YHT.
ToKCHYHOCTH HAHOTPYOOK.
[loTenunanbHOE IPUMEHEHUE YIIIEPOIHBIX HAHOTPYOOK.
YHT B anekTpoHUKe.
DysuiepeH.
Teopema Dilepa U CTpoeHHUE M CTPYKTypa MOJEKYI (yUIEpEeHOB U  YIIIEPOIAHBIX
HOKJIACTEPOB.
Uctopus otkpeiTus pynnepeHoB. OynnepeHono100HbIe CTPYKTYPhI B )KMBOW IPUPOIE.
[Tonydenue GyaepeHoB.
Meron B. Kpetumepa.
[Tonyuenue QysiepeHOB U3 KUIKOKPUCTAIUIMYECKON Me30(]as3bl.
Merton pacnbuieHus rpagputa. MeTo1bl OUUCTKU U AETEKTUPOBAHUS PYIIIIEPEHOB.
Mexanu3mbl 00pa3oBaHUs QYIJIEPEHOB.
CrpykTtypa dymiepena.
Xumuueckne cBocTBa Qymiepena. OynmepaHsl.
DK30 U 3HI03/IpalibHbIE (YIIEPEHBI.
dusnyeckre cBoMCTBa (yJIepeHa.
DJeKTpOHHAs CTPYKTYpa U CBEPXIIPOBOIUMOCTh METAIOPYIJIEPEHOB.
. Marnetusm B dysuiepuaax.
[Ipumenenue QymnepeHos.
TokcuyHOCTH PyIIepeHoB.

Paznen 2.

01O\ DN kWi~

9.

10
11
12
13
14

. I'paden. [Tonstus rpadura, rpadena, okcuaa rpadeHa, CTpoeHue U 0coOble CBOMCTBA IrpadeHa.
. 30HHasI CTpyKTYypa rpadeHa.

. edexTsl B rpadene.

. Uckaxxenus rpadeHoBoro ymcra.

. CTpyKTypa, 21eKTpo(hU3NIECKUE CBOMCTBA, MEXaHUYECKHE CBOMCTBA.

. XuMuueckue cBoiicTa rpagena. MoaudunupoBanue rpadeHa.

. [Ipumenenue rpadeHa u ero NpOU3BOTHBIX.

. [IpoBotumocTh rpadena. «I'padeHOBasH» IIMEKTPOHHUKA.

MHorocnoiinbli sanutakcuanbHbii rpade (MEQG).

. MeTo b1 ostyueHust rpad)eHa 1 ero aHajaoroB.

. Metox HoBocesosa.

. [lonyuenue rpadena u3 HaHOTPYOOK, OKUCICHHOTO TpaduTa.

. I'pacduTnzanms noBepxXHOCTH METAILIOB.

. Ocaxxnenue rpadUTH3UPOBAHHBIX CIIOEB MPHU TEpPMOpAcMajie YriaepoacoaepKalliux ra30B Ha

MMOBEPXHOCTU MCTAJUNIMYCCKUX 06p83HOB.

15

. Mertonpl xapaktepuzanuu rpagdena: KP — crekrpockonus, ckaHupyromas TyHHeJIbHas

MHUKPOCKOIIHA, aTOMHO-CHUJIOBAss MUKPOCKOIIUA, TUHAMHUYCCKOC paCCCAHUC CBETA.

16.
17.
18.
19.
20.
21.
22.

[TonsATHs HaHOANIMa3a, CTPOEHUE U 0COObIe CBOMCTBAa HAHOAIMA3a.
TexHosorNs NoJTy4yeHus 1€TOHAIIMOHHBIX HAHOAJIMA30B.

OuncTka HaHOAJIMA30B OT NIPUMECEH.

MeTo/1bI KOHTPOJISI CTETIEHH YHCTOTHI IETOHAIIMOHHBIX HaHoanMasoB ([IHA).
IlosryueHne HaHOAIMa3HBIX CYCIIEH3UM.

Crpykrypa IHA. IIpakTiueckoe uCnoJib30BaHuUE.

Heyrnepoansie HaHOTPYOKH.



23. Knaccuduxanus HEYTrJaepoaHbIX HAHOTPYOOK.

24. ®yHKIMOHAJIbHBIE CBOMCTBA U PAKTUYECKOE UCIIOIH30BAHNE HEYTIIEPOTHBIX HAHOTPYOOK.
25. HanoBuckeps! (HuTeBUHble HaHOKpucTaisl, HHK).

26. Pa3HOBUHOCTY HAHOBUCKEPOB.

27. llonyyenne HHK.

28. I'erepocTpykTypsl Ha ocHoBe HHK.

29. HaHoBucKepsl QeriepeHa.

30. IloreHumanbHOE IPUMEHEHUE HAHOBUCKEPOB.

3.1.2. Metoanyeckue MaTepHaJbl, ONpelesiOlde MNpoUeAyPbl OLEHUBAHMS 3HAHMIA,
YMeHUii, HABBIKOB H (/M) ONbITA /IeSITeJILHOCTH B X0/1e TEKYLIEro KOHTPOJIs YCIeBaeMOCTH
KonTpouabHas padora

OneHnBaeTcsi HE TOJLKO TIIyOMHA 3HAHWK TIOCTABICHHBIX BOMPOCOB, HO W YMEHHUE
M3JI0KHUTH MTUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOUEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTepuana. M3noxxenue marepuaia 0e3
(akTUYeCKUX OIINOOK.

OrneHKa «omauuHO» CTAaBUTCS B CITydae, KOT/1a COOIOACHBI BCe KPUTEPHH.

OmneHka «xopouioy CTaBHUTCS, eci 0OyJarOIIUICs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, 3HAeT MNPaKTUYECKyl0 0a3y, HO JOIyCKAaeT HEeCYIIeCTBEHHBIE
MOTPEITHOCTH.

O1eHKa «y0061emeopumenbHo» CTaBUTCS, €CITH 00YJaIOIIHIICS OCBOWII TOJIHKO OCHOBHON
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTalleH, J0MyCcKaeT HETOYHOCTH, HEIOCTATOYHO TPaBIIIEHBIC
(GOpMYITHPOBKH, HApYIIAET MOCIEIOBATEILHOCTh B M3JIOKEHHHM MaTepHana, 3aTpPyIHSETCS C
OTBETaMHM, IOKa3blBa€T OTCYTCTBHUE [OJDKHOM CBSI3M MEXJy AaHaJIM30M, apryMeHTauued u
BBIBOJIaMH.

OneHka «HeyooenemeopumenvbHoy CTaBUTCS, €CIM OOyJaroIMICS HE OTBEYaeT Ha
MIOCTaBJICHHbIE BOTIPOCHI.

3.2. OneHOYHBbIe MATEPHAJIBI /15 IPOBEICHU IIPOMEKYTOYHOM aTTecTalun
3.2.1. Kpurepuu onleHKH pe3yJbTATOB 00yUYeHHUsl 0 TUCHHUILIMHE (MOTYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBaHUS Pe3yIbTATOB 00y4eHHS
OLICHUBAHNSA o0yueHUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TTOCIIEJOBATENbHO U ITPAaMOTHO €r0 U3JIaracT, ONUpasich Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOMN JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHMH JeNaeT KBaJIU(pUIMPOBAHHBIC
BBIBOZBI M 0000IIIEHUs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U MIOHATUSIMH.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemiaTth ydeOHO-
npodeccoHanbHBIE  3aJad4d  WIM  33JaHMS, YBEPEHHO, JIOTWYHO,
TIOCJIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIONb3Ys
Hay4HBIC TIOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUHiiCs BIAACET PALMOHAIBHBIMUA METOAAMHU (C HCITIOIb30BaHUEM
palMOHAIBHBIX METOAMK) PELICHHs CIIOXHBIX NMPO(eCCHOHANBHBIX 3aad,
MIPEACTABICHHBIX JIETOBBIMH UTPaMU, KeHcaMH U T.11.;

[Ipu pemeHny MpoOIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHHH € TPeOOBAHMSIMU DPYKOBOAAIINX
JOKyMEHTOB,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHUH, MPOIIECCOB B MX
B3aMMOCBSI3H M THAJICKTHUECKOM PA3BUTHHL.

XOPOLIO 3HaeT: - oOyJaromuiics TBEpAO YCBOWJI MaTephal, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHOHN W JOTIONTHUTEILHOM JINTEPaTypHI,
- 3arpynHsiercs B (OPMYIMPOBAHWHM KBAaTH(UIMPOBAHHBIX BHIBOJIOB M
0000IICHNH, OmepupyeT KaTeropusMH M TIOHATHAMH, HO HE BCera
MIPAaBWJIBHO MX BepU(HUIUPYET.

Ywmeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIbHO M B OCHOBHOM IIPABHUIIBHO PEIIaTh
y4eOHO-TIpo)ecCHOHATIbHBIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,




MOCJIEZIOBATEIbHO M apryMEHTHUPOBAHO H3JIaraTh CBOE pEIIeHHE, HE B
TOJIHOM Mepe UCHONb3ysl HaydHbIE MOHSATUS U CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Bnaneer: - O0ydJaroUiAics B IIEJIOM BIIAJCET PAIMOHAIHHBIMU METOIAMHU PEIICHUS
CIIOKHBIX TPO(ECCHOHANBFHBIX 3a/1a4, MPEICTABICHHBIX JICIIOBBIMU UTPAMU,
KelicaMu U T.1I.;

Ilpu pemienun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
NIYOMHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JIOTMUECKOM IOCIIEA0BATEIHbHOCTH,

- CBS3KH TCOPETHUCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIINX
JIOKyMEHTOB,

- CaMOCTOSATENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATIEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIMiicss OpUEHTUPYETCS B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO W3JI0’KEHU U,

- TOKa3blBae€T HEAOCTATOYHOCTh 3HAHUM OCHOBHOW U JIOTIOJHHUTENHbHOU
JIUTEPATYPHI;

- c1a00 apryMEHTHPYET HayuHbIE MTOJI0KEHHS;

- MPaKTUUECKU HE CIIOCOOEH CPOPMYIUPOBATh BBIBOJBI M 0000IIECHHST;

- YACTUYHO BJIAJICET CUCTEMOU MTOHSITUM.

VYwMmeer: - oOyuaromuiicss B OCHOBHOM YMEET PeIuTh y4eOHO-TPo(ecCHOHABHYIO
3a/auy WM 3a/IaHie, HO JIONYCKAaeT OUIMOKH, clnabo apryMeHTHUPYeT CBOE
peleHre, HeJOCTaTOUHO HCHOJIb3yeT Hay4HbIe MOHATHS U PYKOBOISIINE
JIOKYMEHTBHI.

Bnaneer: - oOydJaromuiics BiajgeeT HEKOTOPHIMHU PpAIMOHAJIBHBIMH METOJaMH
PELIEeHHsI CIIOKHBIX PO ECCHOHANBHBIX 3a/1a4, IIPECTABICHHBIX JICIIOBBIMU
WUrpaMu, Keicamu U T.1.;

IIpu pemieHny MpoOAEMOHCTPUPOBATI HEAOCTATOYHOCTh HABBIKOB

- BBIIEIICHUSA TTIaBHOTO,

- M3JIOKEHHSI MBICIIEH B JIOTUYECKON IIOCIIE0BATEIEHOCTH,

- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHMAMH PYKOBOASIINX
JIOKYMEHTOB,

- CaMOCTOATENBHOT0 aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBSA3H U JUAJIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyJaromumiics He YCBOMII 3HAUUTENILHON YaCcTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MIOJIOKEHUS;

- He opMyITUpyeT KBATU(PUIMPOBAHHBIX BHIBOIOB U 0000IIEHNIT;
- He BJIaJ€eT CUCTEMOI MOHATHI.

VYmeer: oOyyaromyiics He IMoKa3aJl yMEHHE pellaTh y4eOHO-TPO(EeCCHOHAIBHYIO
3aJa4y WIK 33JaHue.
Bageer: HE BBIIOJIHEHBI TPEOOBAHUS, NPEAbIBIEMble K HABBIKAM, OLEHUBAEMbIM

«(YHOOBJICTBOPUTEIIHBHO» .

3.2.2. KoHTpoJibHbIE 3aaHUsI U/WJIM UHBbIe MaTepHabl 1Jisl IPOBeJeHUs MPOMEKYTOYHOM
aTTecTanuu
Crnmcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.

2.

®dusnueckue cBoMcTBa (QysuiepeHa. DJIEKTPOHHAs CTPYKTypa U CBEPXIPOBOAUMOCTb
MeTaiuoyiepeHoB. Maruetusm B pyiiepuaax.

Heyrnepoausie  HanoTpyOku.  Knaccudukaunuss — HEyrjaepoJHBIX — HaHOTPYOOK.
OyHKIIMOHAIbHBIE CBOMCTBA HEYTJIEPOIHBIX HAHOTPYOOK.

Metonel nmomyuenuss YHT. DnekrpomyroBoit meron. MeTon J1a3epHOTO HCIApEHUS.
[ToTeHumansHOE NPUMEHEHNE YTIIEPOIHBIX HAHOTPYOOK.

CrpykTypa ¢emiepeHa. XuMU4eckue cBoicTBa (ysuiepeHa. DK30 M 3HI03/ApalbHbIe
GbymnepeHsl.

Hedextrl B rpadene. HMckaxxenus rpapenoBoro micra. CTpykTypa, 31eKTpodu3nuecKue
CBOMCTBA, MEXaHUYECKUE CBOUCTBA.

[Tonyyenne ¢ymnepenoB. Meronq B. Kperumepa. Ilomydyenue QymnepeHoB u3
KHUJIKOKPHCTAITNYECKOH Me30da3bl. MeTo pacnbuieHus rpaduTa.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

217.

28.

29.

Oduznyeckue cBoiictBa  Qymnepena. Ilpumenenue  ¢dymiepeHoB. TokcuyHOCTBH
¢bymiepeHos.

[lonsTuss HaHOanMasa, CTPOCHHE M OCOOBIE CBOWCTBA HaHOalMasa. T[exXHONOTHSA
IIOJIy4EHUS JETOHAMOHHBIX HAHOAJIMA30B.

XuMudeckue cBoiicta rpadena. MoauduiupoBanue rpadena.

OuncTtka HaHOAlIMa30B OT MmpuMecedl. Meroabl KOHTPOJIL CTEHNEHH YUCTOTHI
NeTOHAIMOHHBIX  HaHoanmazoB (JJHA). Tlomyyenue HaHOamIMa3HBIX —CYCHEH3HM.
Crpykrypa JHA.

@emnepen. Teopema Dinepa W CTpOEHHE W CTPYKTypa MOJIEKYad (YUIEPEeHOB U
yIIAEpOAHBIX HAHOKIACTEPOB.

Mertopl nonydenus rpadena u ero anaioros. Meron Hosocenosa. Ilomyuenue rpadena
U3 HAHOTPYOOK, OKucIeHHOro Trpaduta. ['paduTuzanus NOBEPXHOCTH METaJIOB.
OcaxJieHue rpaMTU3NPOBAHHBIX CIIOEB MPU TEPMOpacHajie YriepoJIcoIepKalliuX ra3oB
Ha MOBEPXHOCTU METAJUTMUECKUX 00pa3IoB.

DNeKTpOHHBIE CBOMCTBA HAHOTPYOOK. SBieHue cBepxnpoBogumocTd B YHT. DkcuToHb!
1 OMPKCUTOHBI B HAHOTPYOKax.

[Tonyyenue ¢ymnepenoB. Meronq B. Kperumepa. Ilonyuenue QymiepeHoB wu3
KUJIKOKPUCTAIUTMYECKOW Me30(ha3bl. MeTon pacnbiieHus rpadura.

Ucropus otkpeitnst YHT. IloHsATHE OJHOCTEHHBIX M MHOTOCTEHHBIX YIVIEPOIHBIX
HaHoTpyOoK. Tumbl mHorocnoineix YHT. Crpykrypa YHT. CrpykrypHble cBOMCTBa
YHT.

I'paden. Ctpoenne u ocoObie cBOMiCcTBA rpadeHa. 30HHAs CTPYyKTypa rpadeHa

Crpoenue u ocoOble CBOMCTBa HaHOalMa3a. TE€XHOJOTHUS MOJIy4YEeHHUS NETOHALMOHHBIX
HaHOAaJIMa30B.

Meroast monydenusi rpadena. Meronq HosocemoBa. ['padurTuzarms MOBEPXHOCTH
METAJLJIOB. Ocaxnenue  rpadUTU3UPOBAHHBIX  CJIOEB  MpU  TepMopacmaie
yrepoACOepkKaIIUX Ia30B Ha TOBEPXHOCTH METAJUNIMYECKUX 00pa3IIoB.

Mexanusmbl o0pazoBanust pymiepeHoB. CTpykTypa ymuiepeHa. XUMHYECKHE CBONCTBA
¢dbynnepena.

Hanosuckeps! ¢emnepena. [lorennnanbHoe IpUMEHEHUE HAHOBUCKEPOB.

Ouznyeckue cBoiicTBa (yiiepeHa. DJNEKTpPOHHas CTPYKTypa U CBEPXIPOBOJIUMOCTD
MetaodyiepeHoB. Maruetusm B pyiiepuaax.

HanoBuckepsl (HuTeBuaHbIe HaHOKpHcTawibl, HHK). Pa3HOBHIHOCTM HaHOBHCKEPOB.
[Tonyuenne HHK. I'etepocTpykTypsl Ha ocHoBe HHK.

Mexanusmbl obpaszoBanust pymiepeHoB. Ctpykrypa Qymiepena. dysmiepanbl. JK30 U
SHI03ApaNIbHbIE (YIUIEPEHBI.

Heyrneponubie  HaHoTpyOku.  Krnaccuduxarmuss ~— HEYTJIepoaHBIX — HaHOTPYOOK.
OyHKIMOHAJIBHBIE CBOMCTBA M  MPAKTUYECKOE  MCIOJb30BaHUE  HEYIVIEPOAHBIX
HaHOTPYOOK.

Mexanu3mbl 06pa3zoBanus ¢ymiepeHoB. CTpykTypa ¢ymiepeHa. XuMHUUeCKUe CBONCTBA
¢bynnepena. OynaepaHsl.

Mertoap! nomyueHus rpadeHa u ero anaigoros. Meron HoBocenosa. Ilonmydyenue rpadena
13 HAaHOTPYOOK, OKUCIIEHHOTO rpaduTa. I'paduTuzaius moBepXHOCTH METAIIIOB.
ITonyyenne ¢ymnepenoB. Meronq B. Kperumepa. Ilomydenue QymnepeHoB u3
KHUJIKOKpHCTAIIINUeCKo Me3o¢a3bl. MeTos pacnbuieHus rpaduta. MeToasl OUYUCTKH U
JIETeKTUPOBaHUS (PYIIJIEPEHOB.

Mertoap! xapakrepuzauuu rpagena: KP — crnekrpockonus, ckaHUpyrollas TyHHEIbHas
MHUKPOCKOTIHSI, aTOMHO-CUJIOBAsi MUKPOCKOIINS, TUHAMUUYECKOE PACCESTHUE CBETA.
Oymnepen. Teopema Diinepa W CTpOEHHE M CTPYKTYpa MOJIEKYNl (yJUIEpEHOB U
YIJIEpOJHBIX HaHOKIacTepoB. Mcropusi oTKpbITHA (ysiepeHoB. DynnepeHonoao0HbIe
CTPYKTYpBI B )KHUBOM IPUPOJIE.



30.

31.

32.
33.

[Ipumenenne rpadena u ero mpousBoaHbIX. [IpoBomumocts rpadena. «I'padenoBas»
AIIEKTPOHUKA. MHOTOCIONHBIN 3nuTakcuaibHblil rpader (MEG).

Meroast monydenuss YHT. DnekrpoayroBoit metoa. Meroa Ja3epHOTO HCMAPEHUS.
Mertoap! Busyanusauuu YHT. TokcHUHOCTS HAHOTPYOOK.

Xumuueckue cBoicTBa rpadena. MoauduuupoBanue rpadeHa.

Mexanundeckue, snexkrpomexanudeckue cpovictBa YHT.  Mexanuszmbl pocra YHT.
[Tonygenne YHT metonom razodasznoro ocaxaenus. OcoOOEHHOCTH METOa MOTYyYEHUs,

npenuMyleCTBa U HEAOCTATKHU METOJ1A.

34. Xumudeckue cBoiicTBa rpadeHa. MoauduuupoBanue rpadeHa.
35. DeKTpoHHBIE CBOMCTBA HAHOTPYOOK. SBieHHe cBepXmpoBoAMMOCTH B YHT. DKCUTOHBI

1 OMAKCUTOHBI B HAHOTPYOKaX.

36. OunicTka HaHOANIMa30B OT mpuMeceil. MeToabl

NeTOHAaMOHHbIX HaHoaiMa3oB ([IHA). [Ilomyuenue

Crpykrypa IHA.

KOHTPOJIS

CTCIICHU  YHCTOTHI
HaHOAJIMa3HBIX

CyCHEH3UM.

37. Yrneponubie HaHOTpyOku. MWcrtopus otkpeitss YHT. TloHSATHE OJHOCTEHHBIX H
MHOTOCTEHHBIX YTiepoHbIX HaHOTPYOOK. Tumbl MHorocioiueix YHT. Ctpykrypa YHT.

[TonATHE XMpPATBHOCTH.

38. lledextrr B rpadene. Mckaxenus rpadenoBoro micra. CTpykTypa, MeKTpodusmdeckue

CBOMCTBA, MEXaHMYCCKHE CBOMCTBA.

39. Knnaccudumkarust yriepoIHbsIXx HAHOCTPYKTYp. [MOpuam3anus aToMHBIX OpOWTalIed u
MHOT000pa3ue aJJIOTPOITHBIX MOIU(UKALINNA U XUMUYECKUX COeIMHEHUN yriiepoa.
40. I'pacen. Ionstus rpadura, rpadena, oxkcuna rpadeHa, CTpoeHHE W 0coOble CBOWCTBA

rpadena. 30HHas CTPYKTypa rpadena.

3.2.3. MeToauvecknue Marepuajbl, onpeaessiioliie MNpPoueaypbl OIEHHBAHUS 3HAHMM,
YMeHH i, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTAMHU
IIpouenypa oneHuBaHus 3HAHUM (TeCT)

[pepnaraemoe KOJINYECTBO 3a/IaHUI 20

[MocnenoBaTebHOCTh BHIOOPKHU OmnpejesieHa 1o pasjeiam

Kpurepuu olieHKH - MPABMWJIbHBIN OTBET Ha BOMPOC

«5» ecin paBWIbHO BhIMONHEHO 90-100% TecTOBBIX 3a7aHUi

«4» ecn MIPaBUIHHO BBHIONHEHO 70-89% TecTOBBIX 3aaHuil

«3» ecin MIPaBUIHHO BHIONHEHO 50-69% TeCcTOBBIX 3aHaHuil
IIpounenypa oneHuBaHus 3HaHUM (YCTHBIN OTBET)

[Ipenen AnuTENbHOCTH 10 MuHYT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[NocnenoBatensHOCTH BBIOOPKH BOIpocoB u3 | CiydaiiHas
Ka)JIOT0 paszena

Kputepru oneHku - TpeOyeMBIil 00bEM U CTPYKTypa
- MBJIOKEHHE MaTepraia 0e3 (GakTHIECKUX OMNOOK
- JIOTHKa M3JIOKSHUS
- HCIIOJIF30BAaHHE COOTBETCTBYIOIIEH TEPMHHOIOTHH
- CTWJIb PEYH U KYJIbTYpa pedn
- O00p MPUMEPOB X HAYYHOU JINTEpaTyphl U MIPAKTUKH

«5» ecnn TpeOOBaHUSI K OTBETY BBIMOJIHEHBI B IIOJTHOM 00beMe

«» ecn B IICJIOM BBITIONHEHbI TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOOJIIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPBIX BOPOCOB

«3» eciu TpeOOBaHUS BHIIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh
(hakTdeckne — OmMOKHM, HapyIIIeHa  JIOTHKA  HM3JI0KEHHS,

HEOOCTATOYHO MCHIOJIB3YETCA COOTBETCTBYIOIIAS TCPMUHOJIOT MU

IIpouenypa oueHuBaHWsi YMeHHMI M HaBBbIKOB (pelleHHe NPOOJIEMHO-AHAIUTHYECKHUX H

NPAKTHYECKUX Y4eOHO-NTPOoeCCHOHAIBHBIX 32/1a4)

[IpeanaraeMoe KOINYECTBO 3alaHAH 1
[ocnenoBaTenbHOCTH BHIOOPKH Cayuaiinas
Kpurepun onenku: - BBIJICJICHUE U TIOHUMAaHUE MPOOJIeMbI

- YMCHHUC O606IIIaTL, COMIOCTABJIATH PA3JIMIHBIC TOUYKH 3PCHUA
- ITOJTHOTA HMCIIOJIb30BAHHA NCTOYHUKOB




- HAJIMYME aBTOPCKOM TO3ULIUU

- COOTBETCTBHE OTBETA MOCTABIEHHOMY BONPOCY

- HCIONB30BaHME COUHUAIBHOrO ombiTa, MatepuanoB CMU,
CTAaTUCTUYECKUX JAHHBIX

- JJOTHYHOCTH U3JI0KECHUS

- YMEHHE CJIeNIaTh KBATU(PHUIIMPOBAHHBIC BBIBOIBI M 000OIICHHUS C
TOYKH 3PCHUS pelIeHus MPodheCCHOHANBHBIX 3a1a4

- YMEHHUE MPUBECTU TIPUMEDP

- OII0pa Ha TEOPETUUYECKHUE TTOTOKEHUS

- BJIAJICHUE COOTBETCTBYIOIEH TepMUHOTIOTHEN

«5» ecnu Tpe60BaHI/I$[ K OTBETY BBIIIOJHCHBI B ITIOJTHOM o0BeMe

«4» ecnm B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$I K OTBETY, OJHAKO ¢€CTb

HEOOJBININE HETOYHOCTH B H3JIOKCHUU HEKOTOPBIX BOIPOCOB.
3atpynHsercs B (OPMYIHMPOBAHMU  KBATU(PHUIIMPOBAHHBIX
BBIBOZIOB U 00001IEHHI

«3» ecnu Tpe60BaHI/I$[ BBIMTOJIHEHEI YACTUYHO — IBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHUpyeT Hay4dHble
TOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynHupoBaTh BBIBOABI M OOOOLIEHWS, HE BHAWUT CBS3b C
npoecCHOHANILHOM IeATeIbHOCTBIO

4. YyeOHO-METOAMYECKOE M MAaTepHAIbHO-TEXHHYECKOoe olOecneyeHue TUCHHMILIMHBI
(MoayJisn)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1.

CmupHoB, 0. A. OcHOBBI HaHO- U (PYHKIIMOHAIBHOM AJIEKTPOHUKH : yueOHOe rmocodue /
10. A. CmupHoB, C. B. Coxkonos, E. B. TutoB. — 2-¢ m3x., ucnp. — Canxkr-IlerepOypr :
Jlanb, 2022. — 320 c¢. — ISBN 978-5-8114-1378-2. — Tekcr : anekTpoHHbIl // JIaHb :
aNIeKTpOHHO-O0MbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/211205. —
PexxuMm noctyma: ajist aBTOpuU3. MOJIb30BATEIICH.

Hanomarepuansl. CBoiicTBa M cdepbl NpuMeHeHUs : ydeOHWK s ByzoB / I'. H.
Jxapnumanuena, K. A. Keigpanuesa, A. B. Metenuna, U. E. Yaaan. — 3-e uzz., crep.
— Cankr-IlerepOypr : Jlanp, 2021. — 200 c. — ISBN 978-5-8114-7884-2. — Tekcr :
ANeKTpOoHHBIN /  Jlamb @  3JeKTpoHHO-OMOMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/166935. — Pexxum focTyma: i aBTOPHU3. [TOJIb30BATEICH.
Pemnens, A. A. Marepuanbl 1 METOJbI HAaHOTEXHOJIOTHH : ydeOHOe mocobue / A. A.
Pemnens, A. A. BaneeBa. — ExarepunOypr : Yp®V, 2015. — 136 c. — ISBN 978-5-
7996-1401-0. — TekcT : anexTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTEeYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/99097. — Pexum mgocryma: Ui  aBTOPHS.
M0JIb30BATENEH.

4.2. DiekTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl

1.

2.

7.

DnektponHas GuGnuoTeunas cuctema «95C FOPAWT» Biblio-online.ru (35C «FOpaiit»)
[DnexTponHsIi pecype]. — URL: https://urait.ru/.

OnexTpoHHO-OubnuoTeunass cucrema ZNANIUM [Dnekrponnsiii pecypc]. — URL:
https://znanium.com/.

DnexTpoHHas 6ubnuoTeuHas cucrtema «KOHCYNbTaHT CTyleHTa» [DIEKTPOHHBIHA pecypce].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas nsnextpoHHass OubnmnoTeka [DnekTpoHHBIH pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponHas 6ubnuoteka «KubepJlennnka» [Dnexkrponnsiit pecypc]. — URL:
http://cyberleninka.ru/.

Nndopmanmonnas cucremMa «EanHoe OKHO JocTyma K o0pa3oBaTelbHBIM pecypcam»»
[OnekrponHsIii pecype]. — URL: http://window.edu.ru/.

denepanbHbIi LEHTP HHPOPMALMOHHO-00PAa30BaTENBHBIX PECYPCOB [DIEKTPOHHBIHI
pecypc]. — URL: http://fcior.edu.rul/.

4.3. CoBpeMeHHbIe NMpoeccHOHATIbHBbIE 0a3bl JAHHBIX U MH(OPMALMOHHBIE CIPAaBOYHbIE
CHCTEeMBI


https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

OOyvaromumMcst obecriedeH noCcTyn (yOAJICHHBIM JOCTYN) K HIDKE CIEAYIOUIUM

COBPEMEHHBIM MPO(eccroHanbHBIM 0a3aM JaHHBIX U HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMAaM:

1. CnoBapu u »HuMKIOneAMH Ha AxaaeMuke [OnektpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHpOpMAIMOHHO-TIPABOBOTO oOecneueHus «I apanT» [DneKkTpoHHbIH pecypc]. —
URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3MOHHOTO0 M CBOOOJHO PACHPOCTPAHAEMOr0 MPOrpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BO/CTBA
1. JluueH3moHHOE MporpaMMHOE obecrieueHne: onepannoHHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuiioxennit Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrPaMMHOE 00eCIIeYeHUE: CBOOOTHBIC TIAKEThI O(PHCHBIX
npuioxxenuit Apache Open Office, LibreOffice.
3. IlporpammHOoe o0ecriedeHne OTEYECTBEHHOTO IPOW3BOJICTBA: CIPABOYHO-TIPABOBAsS
cucrema «l'apant» (DneKkTpoHHBIN nepuoanueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnathopma IOPAUT (Dnekrponnas Guémmoreunas cuctema «OBC
IOPAIIT» Biblio-online.ru (3BC «IOpaiit»)), 3IeKTPOHHO-OHOINOTEUHAs CHCTEMa
ZNANIUM, snextponnas 6ubnauoreunas cucrema «KOHCYIIBTaHT CTYACHTa.
4.5. O0opynoBaHue U TeXHUYECKHE CPeICTBA 00y4eHHs

Jnst peanmzanuy  TUCHMIUIHHBI (MOIYINSI) WCIIONB3YIOTCS YYEOHBIE ayTUTOPHH IS
MpOBeACHUST y4eOHBIX 3aHATHIA, KOTOPbIE OCHAIIEHbl O0OpPYJOBaHWEM U TEXHUYECKHMHU
cpeacTBaMu OOydeHUs, U MOMEIICHUs JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOAKIIOYCHUS K ceTH «MHTepHeT» H
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OPMAIMOHHO-00pa3oBaTenbHy0 cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercsi 3aMeHa 000pyIOBaHMS €r0 BUPTYaJbHBIMU aHAJOTaMHU.

HaumMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHalEeHHOCTD Y4eOHBIX ayIUTOPHIA JUIsl IPOBEIeHHsI
NPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHI U IOMeIeHU i ISl CAMOCTOSITe ILHOI
MOMeIIeHHI VIS CAMOCTOSITeJIbHOM padoThI 000pY/I0BAHUEM U TEXHHYECKHMH CPeICTBAMHU
padoTnI* 0o0y4eHHst
VYueOHble  ayauTOpUW  JUIsi  TNPOBeJeHMs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenblo, OTBEYAIOIIei BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUsIM, 00OpYJOBAaHHEM U TEXHHUECKMMH CPEICTBAMU
o0y4yeHus (MOOWIbHOE MYJIFTUMEIUITHOE 000pyI0BaHHE).
[Nomemenue Jyist CaMOCTOSITENBEHON pabOThI IlomemieHne  OCHAaIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOJKHOCTBIO TOAKTIOUEHUs: K cetn «VHTepHeT» U
o0ecrieueHneM JIO0CTyNla B BJIEKTPOHHYIO HMH(OPMalHOHHO-
obpazoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayIUTOpHM yKa3aH B IpHKa3ze 00 ayAUTOpPHOM (OHAE, PACIHMCAHWU y4eOHBIX 3aHATHUA U
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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