Pabouast nporpamma qucuunauabl (MoayJsi) «I'azogasHbie npouecchbl MOJTy4eHUs!
HAHOMATEPHAJTOB», BKJII0Yasi OLleHOYHbIe MaTepHaJIbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
O0CBOEHHs 00pa30BaTeJIbHOI IPOrPaAMMBI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcaibHbIe Cucremuoe u kpurtuueckoe | YK-1. CrocobeH ocymecTBIIsITh  KPUTHYECKHN
MBIIIUIEHHE aHaM3 MpoOJNEMHBIX CHTyallud Ha  OCHOBE
CHCTEMHOTO II0/IX0/la, BHIpalbaThiBaTh CTPATETHIO
JielcTBUI

OobmienpodeccroHaIbHbIE - -

[Ipodeccuonanbubie - [IK-1 CnocobeH JUarHOCTHPOBaTh CTPYKTYPY
MarepHaia Ha MUKPO- M HAHOYPOBHE
- IIK-2 CnocobeH caMOCTOATEIBLHO —TPOBOJIUTH
paboTBl 1O  CO3JAaHUs,  MCCIEJOBAHHIO U
NPHMEHEHUIO HAHOCKCTEM M HAHOMAaTEepHAaloB

1.2. KoMmneTeHIIUM W WHIMKATOPbI WX JAOCTHXKeHHS, (OpMHUPYeMbIX TUCHUTIAHOMH
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja unaukaropa
ConepikaHue MHANKATOPA KOMIETEHIIHH
KOMIIETEHIIMN |  KOMIETEHIIUH

YK-1 YK-1.3 Ha ocHOBe CHCTEMHOr0 TOAXO/a OPHEHTUPYETCSI B MEPCIEKTHBHBIX
HaNpaBleHUsX TPOQUIbHBIX OTpaciell HayKH, aKTyaJbHBIX IpoliiemMax
TEOpUH Y MPAKTUKH B MPOodecCHoHaNIbHOM cdepe U MyTIX UX pelieHHs

[K-1 IK-1.3 Omnpepersier CTPYKTYpy MaTepHalia ¢ UCTIOIb30BaHHEM TUPPAKIIMOHHBIX U
CIICKTPAJIbHBIX METOJIOB

[IK-1 [IK-1.4 OmnpenensieT CTPYKTypy HaHOMAaTEpHAIOB W HAHOCTPYKTYPHPOBAHHBIX
CpeJl C MCIOJIb30BAHNEM CKaHUPYIOIEH 30HIOBOH MUKPOCKOIIUH

[K-2 [K-2.1 dopmupyer  TpeboBaHMs K  DKCIIEpUMEHTaIbHBIM obpasiam
HAaHOMATepHAJIOB M HAHOCHUCTEM M pe3yibTaTaM  Hay4dHO-
HCCIIEIOBATEIbCKUX paboT 1Mo UX pa3zpaboTke

[K-2 I1K-2.2 BeiOupaeT MeTo/Ibl U CpeiCTBA NMPOBEICHUS HCCIIEIOBaHHUN 1 pa3paboToK

[K-2 [1K-2.3 Omnpenensier MyTH PELICHHs HAYYHBIX M TEXHUYECKHX 3a7a4 B 00JIaCTH
paboT MO CO3AHMIO, HCCIENOBAHHIO W IPHUMEHEHHIO HAHOCHUCTEM H
HAaHOMAaTEepPHAJIOB

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUIIHHE (MOTYJIIO)
eab n3ydyeHUus TMCHUILIMHBI (MOAYJIsI) — IpUOOpETEHNE 3HAHUHN, YMEHUNW B (OPMHUPOBAHUE
KOMIIETEHIIMII B 0OO0JIACTH TEOPUU U MPAKTUKU MCIOIb30BaHUS (PU3UYECKUX M XUMHUYECKUX
METO/IOB MOJTY4YE€HHUsS HAHOMATEpHAaJIOB B ra3oBoii ¢a3e, B TOM YMCIIe HAHOYACTHI], HAHOHUTEH U
HAaHOTPYOOK, IMJICHOK M TMOKPBITHI, MAaCCUBHBIX HAHOCTPYKTYPHUPOBAHHBIX M MHUKPOIIOPUCTHIX
MaTepHaoB.
B pesynbraTe u3yueHus AUCUUIUIMHBI (MOIYIIs) 00YYarOIUNCs JOMKEeH
3HATh:
¢ (PU3UMKO-XMMUYECKHE OCHOBBI METOJIOB MOJY4YEHHS HAHOYACTUI[ U HAHOMATEpUAIOB B
razoBoi (ase;
® OCHOBHBIE (PU3MYECKHE W XUMHUYECKHE METOJbl TMOJyYeHHS HaHOYACTUI[ U
HaHOMAaTEepPHUAJIOB B Ta30BOH (haze U MEePCHEKTUBI UX MPUMEHEHUS;
® OCHOBHBIE TEXHOJIOTUYECKUE OTEpalu U 000pyIOBaHUE sl TIOTYyYSHHUs] HAHOYACTHUIl U
HaHOMAaTepHUaJIOB B Ta30BoH (hase;
e TpeOOBaHUSA K KAYECTBY CHIPhS M IMOJTYYaeMbIX MPOIYKTOB JUIS PAa3IHMYHBIX METOJIOB
MOJIy4€HHUs] HAHOYACTHUI] 1 HAHOMATEPUAJIOB B Ta30BOH (ase;
yMeTh:
e BBIOMpPATH HEOOXOIUMBIM METOJ] CHHTE3a HAHOYACTHUIl U MOIYYEeHUs HAHOMATEPHUaJOB B
razoBoii ¢aze c yderoM TpeOOBaHMIA K KadeCTBY IMPOAYKTa M SKOHOMHYECKHUX
MoKazaTelei;



® ONTUMHU3UPOBATH MapaMeTpbl BBIOPAHHOTO METO/Aa CUHTE3a 0] KOHKPETHBIC IEIH U
3a/1a4u;
BJIAJIETh:
® HaBBIKAMH HCIIOJIH30BAHMS TEXHUYECKUX CPEIICTB ISl M3MEPEHUS U KOHTPOJISI OCHOBHBIX
MapaMeTPOB TEXHOJIOTHUECKUX TPOIECCOB MOMYyICHUS HAHOYACTHUIl 1 HAHOMATEPHUaJIOB B
ra3oBoii (ase;
® HaBBIKAMH aHAIHM3a HAYYHO-TEXHUYECKOW JIMTEPATyphl B OOJIACTH METOOB MOJTy4CHUS
HAaHOYACTHUI[ 1 HAHOMATEPUAJIOB B T'a30BOH (hase.
2. O0beM, CTPYKTYpa U coJep:KaHue TUCHUILIMHBI (MOTYJIs)
2.1. O6beM THCHUTIUHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

O0mast TPy10eMKOCTh: 3a4ETHbIC eIMHUIIBI/9achl 3/108
KonTakTHas padora: 72
3aHsTHS JISKITAOHHOTO THIIA 36
3aHsATHSI CEMUHAPCKOr0 THIIA 36
KoncyasTanmmun 0
IIpoMeskyTOYHAS aTTECTAIMSI: 334€T C OIICHKON 0
CamocrositeibHast padora (CP) 36

2.2. Templ (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB o popMam 00pa3oBaTeJLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Buabl yueGHoii padoThI (B yacax)
KonTakTHas padora

Ne
n/m

HanMeHoBanne TeM
(pa3aeJioB)

3ansTus

JICKIIMOHHOI'O THIIA

3ansaTus CEeMHHApPCKOro Tuma

JI

Hnble

113

JIP

HNnbie

CP

0

12

C
0

0

0

12

1 dusnueckre MeTOAbI 12
HOTy4eHHS
HaHOMAaTEePHaJIOB
2. XMMHYECKHE METOMIbI 12 0 12 0 0 0 12
TOJTyYeHHS
HAaHOMAaTepHaJIOB B
ra3oBoi aze

3. KoMOHHUpOBaHHbIE | 12 0 12 0 0 0 12
HHBIE METOIbI
TOJTyYeHHS
HAHOMAaTEepHAJIOB
Ilpumeuanua:

JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xxanue TUCHUILTUHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiaMm)
BHIaM padoT

Conep:xaHue JEKIMOHHOT0 Kypca

Ne
i HaumenoBaHue TeM (pa3esoB) Coaep:xkaHue JEKIIMOHHOT0 Kypca
1. | ®usnueckue wMerombl nomydeHus | 1.1. Beegenme. Kimaccudukamms MeToq0B MOTYIeHNS HAHOYACTHUI] U

HaHOMartepranoB. Dusmyeckre, XUMHYECKHE, OUONOTHYECKHE H
KOMOWHUPOBaHHBIE MeTOBL. OCOOEHHOCTH MOTYICHHUS HYJIb- OJJHO-
, JIBY- H TPEXMEPHBIX HAHOMATePHAJIOB.

1.2. Omuueckre METOABI IONYYCHHsS HAHOUYACTHI. Bo3roHKa-
necyonmmmanms.  JlazepHas  aGmamums.  [ducneprupoBaHuE B
3NEKTPOAYTOBOM paspsiie. MexaHHuecKoe, YIbTPa3BYKOBOE U
JIETOHAIIMOHHOE M3MeNlbYeHre. MeTo ] B3pBIBAIOIIMXCSI MPOBOJIOK.
OnektponckpoBast sposusi. [lmazmeHHast cdepomauzanus YacTHII.
Kpuorennsie MeTozpl.

HaHOMAaTEpHUaJiOoB

1.3. dusnueckne METOJIbI MIOJTYYEHUS MAaCCHBHBIX
HaHOCTPYKTYPUPOBAHHBIX MaTepHualloB. WnrencuBHas
miactuueckass  nedopmarms. HampaBieHHass — KpHCTaJUTH3aIds




aMOppHBIX CIUIABOB M CTEeKON. [IpeccoBaHWe W CIICKaHUE
(pa3HOBUIHOCTH CIICKAHWSA).

1.4. ®uznyeckre METOABl IMOJNYYEHUSI IUJIEHOK W MOKPBITHH.
KanenbHblif MeTOA, METOA CHNMHUHTOBAaHUA. METON MOrpy>KEHUs.
Hanrputenue (TepMudeckoe, BIIEKTPOHHO-TYYEBOC, MAarHETPOHHOE).
ITonstne 00 »SouTakcuu. MOJCKYISIPHO-IyUeBas DIHUTAKCHSL.
Jlurorpadus 1 HaHOIHUTOrpaHS.

XUMHUYECKHE METOABI TMONYYCHHS
HAaHOMATEPHAJIOB B Ta30BoH daze

2.1. Tumbl IpeKypcopoB, TpeOOBaHUS K MPEKypCOpaM M MX CHHTE3.
[onsiTre pekypcopa, BO3MOXHBIE ITPEUMYIIECTBA, TPEOOBAHUS K
npexypcopam. OCHOBHBIE IPUHIIMITBI — CTa/IUH ITOX0/1a K BEIOOPY U
nu3zaiiny npexkypcopoB — MOC ¢ MONEKYISIpHBIM CTpOSHHUEM. THUTIbI
MPEKypCcOpOB, MPUMEPHl peakUuidl CcuHTe3a. MeTOnbl OIEHKH
CTEPUYECKUX 3aTPyJHEHUH M MEXMOJIEKYISPHBIX KOHTAKTOB.
CpaBHUTENBHAs OIIEHKA 3KPaHUPYIOUIEH CIIOCOOHOCTH OCHOBHBIX
TUMOB JIMraunoB. [lapoobpa3oBaHue OeTa-IMKETOHATOB METAJLIOB.
JlanTanounel.  OcoOeHHOCTH  MapooOpa3OBaHUsl  aJIKOKCHIOB.
OcobeHHOCTH napooOpa3oBaHus LUKJIONEHTAMCHUITBHBIX
KOOPAMHAIIMOHHBIX COEIMUHEHUH — TIpeKypcopoB. [amoreHumsl,
ruapusl. [IpuMeps! HCnonb30BaHus IS CHHTE3a HAHOMATepUalIoB.
2.2. XuMHUYECKHe TPAHCIIOPTHBIE PEAKIIMU. DKCIIEPUMEHTAIIbHbBIE U
TEOpeTHYecKue OCHOBBI MeToza. Ilpolecchl, ompenessromne
CKOpOCTh TpaHcropTa. [IpuMmepsl TpacHOpTHPYEMBIX BEIIECTB.
PasjeneHne M OYHMCTKA BEUIECTB MOCPEACTBOM TPAHCIIOPTHBIX
peaKiuii.

2.3. MeToipl XUMUYECKOT0 OCaXKICHUSI HAHOMATEPHAJIOB U3 Ta30BOii
(azpl, ux pasnopuaHocTd. Cramuu CVD mporiecca. OnpenencHue,
cxema mpoliecca, OCHOBHBIE ITapaMeTphl. BiusiHue ra3oBoii a3sl Ha
nporekanue Tporecca. IlpenMyinecTBa M HENOCTaTKM MeETOZa.
Knaccudukaums meronos CVD. @yHkunoHanbHbie aneMenTsl CVD
ycranoBok. Ob6nacte mnpumenenusi meroma CVD. Tlonyuenue
HAHOMATEePHAJIOB TIPH JIA3€pPHOM HCHAPEHUH aTOMOB (a0JsiLum).
[TonyyeHne HaHOYACTHIl IyT€M TEPMHUECKOTO  PA3JIOKEHUS
TBEPAOTO BEILECTBA.

2.4. Mertonpl moONy4eHHS (HAHECEHUS) IUIGHOK W TOKPBITHIL.
Knaccudukanust METonoB HaHECEHHs! HEOPTaHUYECKHX MOKPBITHH.
XonopHOe Tra3oMHAMHUYECKOE HAMbUICHHE. OJIEKTPOAYroBas
Metaumzauus.  ['azomnamenHoe  HambuieHue.  IlmasmeHHoe
HamplieHue.  [leroHanuMoHHoe — HambuleHHe.  BakyymHO -
KOHJICHCALIMOHHOE  HambUieHHe.  DYHKUMOHAIbHBIE  CXEMBI
MPOLIECCOB, OCHOBHBIE ITApaMETPBI, IOCTOMHCTBA U HEIOCTATKU.
2.5. Tlomy4yeHue YTIepoOmHBIX HAHOCTPYKTYp mocpernctBom CVD
meroga. CencopHele Martepuaibl. CuHTe3 (QysuiepeHOB Ha
ycraHoBkax CMmoiun (cxeMa M TIPUHIUN AEHCTBHS). Y CTaHOBKU
Kpeumepa u Bymna g cuntesa  QymiepeHoB. Oo6mactu
npuMeHeHus QymiepeHoB. CHHTE3 yrilepOaHBIX HAHOTPYOOK (cxema
YCTAaHOBKM W TpUHOWI [eiictBus). OOmacTu MpUMEHEHUsS
YIJIEPOOHBIX HAHOCTPYKTYpP. MopQoiorus u CBOWCTBa CEHCOPHBIX
MaTepHajoB.

KOM6I/IHI/IpOBaHHBIe 1 UHBIC MCTO/IbI
TIOJTYYCHWS HAaHOMAaTEPHUaJIOB

3.1. Metofp! MonyueHs: MUKPOIIOPUCTBIX MAaTEPUAIIOB. «S1iepHbIe»
TpeKOBbIe MeMOpaHbl. MeMOpaHBI 3 OKCHOB ATFOMHUHUS, THTAHA H
OUPKOHUS, TIONy4aeMble  DICKTPOXUMHUYECKUM  OKHCICHUEM.
Marepuansl € BBICOKOM YIEIBbHOM MNOBEPXHOCTHIO: LEOIMUTHI,
MOJIEKYJISIPHBIC CHTa, aKTHBUPOBAHHBIC YTIIH.

3.2. KoMOuHupOBaHHBIE METO/bI. MEXaHOXMMHUYECKOE PEaKIUH |
WX Pa3HOBHUAHOCTH. BO3rOHKa METAJUIOB B Cpele aKTUBHBIX Ta30B.
XUMUYECKHE aKTUBATOPHI CTIEKAHUSI.

3.3. Harorexuomorus. IIpoGiieMsr u TOCTIKEHUS] HAHOTEXHOIOTUH
B CO3JIaHWH MAaTEPUAIOB, MPUOOPOB, YCTPOWCTB M MAIMH Ha
COBPEMEHHOM JTare.

Coneprkanue 3aHATHI CEMUHAPCKOTO THIIA

n/n

HaumeHoBanue TeM (pa3aesioB)

Tun Conep:xaHue 3aHATHII CEMUHAPCKOT0 THNA




1. | ®usnueckne wmeroxpl momyueHus | I3 | Tlomydenue MacCCHBHBIX HaHOCTPYKTYPHUPOBAaHHBIX
HaHOMaTePHaoB MaTepHasoB

[TonydeHne IICHOK U MOKPHITHH (PU3NYECKUM METOIOM

2. | Xumnueckue wmeronpl monydeHus | 113 | Tumsl mpekypcopoB, TpeOOBaHMS K IPEKypcopaM, CHHTE3
HaHOMaTepHaJoB B ra3oBoi (aze IPEKypCOpPOB

XUMHYECKUE TPAHCIIOPTHBIE PEaKIIUH

Meroapl XMMHUYECKHE OCAaX/ICHHS HAHOMATepHajoB U3
ra3oBoi (asbl, UX pa3HOBUIHOCTH

Merozp! nony4eHust (HaHeCEeH!s1) IUIEHOK U MTOKPBITHI
IonydyeHue yriepomHBIX HAHOCTPYKTYP IIOCPEACTBOM
CVD wmetona. CeHcopHBIE MaTepUabl

3. | KombunupoBanuslie u nHble Metoasl | 113 | Xumuueckue TpaHCTIOPTHBIE PeaKkuu

MOJTyYeHHs] HAHOMATEpUalioB ®opmupoBaHHEe HAHOCTPYKTYPHUPOBAHHOTO IUIEHOYHOTO
TIOKPBITHS LIS IOJTYITPOBOJAHUKOBBIX CEHCOPOB
CVD-meron monmy4deHus! YriaepoAHBIX HAaHOCTPYKTYp JUIs
CEHCOPHBIX MaTepHajoB

[MTony4yeHne MUKPOIIOPUCTHIX MaTEPHUAIIOB
MexaHOXMMHUUYECKHE pPeaKinuu

Coaep:xkanue caMoCTOSITETbHOI padoThI

r‘y‘;’l HaumenoBaHue Tem (pa3jiesioB) Coaep:xkaHue cCaMOCTOATEIbLHOH padoThI
1. | ®usnueckne Meronsl nonyueHus: | [loBTOpeHHe JeKIMOHHOrO Marepuaina. [1oAroroBka K 3aHATHSIM
HaHOMATEPHAJIOB CEMHMHAPCKOr0 THIIA
2. | Xumuueckue Metonabl mnoiydeHus | [loBropeHue nexkipoHHoro matepuana. [loaroroBka K 3aHATHAM
HaHOMATEPHAJIOB B ra30Boil (aze CEMUHAPCKOro THIa
3. | KombuHupoBanHbie u nHble MeToabl | [loBTOpeHue nexipoHHOro Marepuana. [ToAroroBka Kk 3aHATHAM
MOJIYYCHUSI HAHOMATEPHUAJIOB CEMHMHAPCKOI'o TUIla

3. OueHo4yHble MaTepuajbl JJsl TPOBeJeHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTANMU 00YYAKOIIMXCS 10 IUCHUILINHE (MOLYJII0)
[lo mucuunnuae (MOIYNIO) HPETyCMOTPEHBI CIEAYIOIIME BHUIBl KOHTPOJSI KadyecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAIONIUXCS 0 TUCITUTIIINHE (MOIYITIO).
3.1. OueHouHble MaTepuajibl I TNPOBeJAeHUS] TeKyllel aTTecTAllMd MO JIMCUHMIJIMHE

(Moay.J1r0)
Ne | Kontposaupyemsbie TeMbl (pa3zesibl) HanMeHoBaHMe OLIEHOYHOIO CpeaCTBa
n/n

1. | Dusnueckie METOABI MOTYYCHHSI HAHOMATEPHAIOB

2. | XuMudecKue MEeTOIbI [TONyIeHUsI HAHOMATEPHAJIOB B Ta30BOM
¢aze

3. | KomMOuHHpOBaHHBIE M HWHBIC  METOIBl  MOJYYCHHS
HAHOMATEPHAJIOB

3.1.1 TunoBblie KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, HE00OXOAMMBbIE VISl OLEHKH
3HAHM, yMEHNH, HABBIKOB M (MJIH) ONBITA IEATEJbHOCTH B NpoLecce TEKYLero KOHTPOJIs
ycneBaeMoCTH

HccaenoBaresabcknii npoekt (pedepar)

MeTo1pl TOTy4€eHUs YIOPSA0YEHHBIX HAHOCTPYKTYP: MOJIEKYJISIPHO-TTy4eBasi SIUTAKCHSI
Jlucrnien Ha KBaHTOBBIX TOUYKAX

IlepoBCKUTHBIE KBAHTOBBIE TOUKH: CUHTE3, CBOMCTBA, IPUMEHEHNE

JIutorpadus u koHTakTHast poTonurorpadus.

JIutorpadus BEICOKOTO pa3pelIeHus] B TEXHOJIOTUH OIYyIIPOBOJHUKOB

Juddysus B TBEpAbIX TeNaxX

Juddy3uoHHbIe MPOIIECCHl U UX UCTIONb30BAHUE B TEXHOJIOTHIX

OObeMHbIE HAHOCTPYKTYPHBIE MaTE€pHUaIbl M METObI UX MOTy4YEHUS

VYraepoansle HAHOTPYOKH. VX moyueHue u CBOHCTBa.

10 [TonyyeHne HUTPUAHBIX HAHOIUIEHOK UM HAHOHUTEU

11. Xumuueckre TpaHCHOPTHBIE PEaKIMU U UX Ki1acCu(pUKanus

wCoNoU~wWNE



12. TlonsATHE MpeKypcopa, BO3MOXKHBIE TPEUMYIIECTBA, TPEOOBAHHS K ITPEKypcopam
13. XuMus METauI00praHuueCcKuX COSTMHEHUI
14. O0mast XapakTepUCTHKAa METOAAa XHMHUYECKOI'O OCAXKICHUS U3 Ta30BOM  ¢a3bl
(Onpenenenue, cxema Mporecca, OCHOBHbIE TTapaMETPHhI)
15. Meto/ noJiydeHUsI TOHKUX TUIEHOK, OCAXKICHUE Ha MOJIOKKY
16. MeTto MaTpUYHOTO TBEPIOTEIHHOTO CHHTE3a
17. Cunre3 rpadeHa u yriiepoHbIX HAHOTPYOOK METOJOM Ta30(a3HOr0 OCaKICHUS
18. DnekTpoXUMHYECKHE METOIbl IOJTYIYCHUs HAHOMATEPHAJIOB
19. MeTo1bI OIICHKH CTEPUIECKUX 3aTPYAHECHUH U MEKMOJICKYIISIPHBIX KOHTAKTOB
20. MexaHM3MBI pOCTa BUCKEPOB U3 Ta30BOM (ha3bl. [IprMepsl CHHTE3a BUCKEPOB METAJLIOB,
OKCHJIOB METAJIJIOB
21. TlomyyeHre HAHOMATEPUAIIOB METOJIOM JIA3€PHOTO MCTIAPECHUS
22. CeHCOpHBIE TIOTYIPOBOTHUKOBBIE MAaTepHAIIBI U ITyTH UX CHHTE3a
KonTpouabHblii pabora
Paznea 1. Ilpumepsl BONpocoB K KOHTPOJIbHOM padoTe Ne 1
1. Knaccudukanus MeTo/10B HAHECEHUSI HEOPTraHUYECKUX MOKPBITUH.
2. DnexTpoayroBas MeTayuiM3anus (QYHKIMOHAJbHAas CXeMa IMpollecca, OCHOBHEIC
rapaMmeTpsl, JOCTOMHCTBA U HEJAOCTATKH).
Paznean 2. [lpumepbl BONPOCOB K KOHTPOJILHOI padoTe Ne 2
1. Cragum CVD npornecca. Bausinue razoBoit (ha3pl Ha TpOTEKaHUE Tpoliecca.
2. Xumudeckue TpaHcrnopTHble peakiun. [Tpuaiun metona. [Tpumepsr.
Pasnen 3. Ilpumepsl BONPOCoOB K KOHTPOJIbHOM padoTe Ne 3
1. MexaHOXHUMHYECKOE PEAKIIUU U UX PA3HOBHUIHOCTH.
2. IlpoGneMbl W JOCTH)KEHHS HAHOTEXHOJIOTMM B CO3JaHUU MaTepuajioB, NpuOOpPOB,

YCTPOMCTB U MaIllH Ha COBPEMEHHOM JTarle.

3.1.2. MeToauyeckue MaTepuajbl, omnpeaeisiioliie TPoleAypPbl OIEHMBAHUS 3HAHMIA,
yYMeHHii, HABBIKOB U (MJIH) ONBITA /1eSITeJIbHOCTH B X0/Ie TEKYIIero KOHTPOJIsl ycleBaeMoCTH
HccaenoBaresabcknii npoekt (pedepar)

UccnenoBaTenbckuii MPOEKT — MPOEKT, CTPYKTypa KOTOpOro mpuOimkeHa K ¢dopmaTy
HAyYyHOTO WCCIEAOBAHUA U COJCPKUT JI0KA3aTelIbCTBO aKTYyaJbHOCTH W30paHHOW TEMBl,
ompejesieHue Hay4yHOo# mpoOeMbl, peaMeTa U 00beKTa UCCIIEOBaHMs, LIeJIel U 3a/1a4, METOJIOB,
HCTOYHUKOB, UCTOpHOrpaduu, 00001IeHHE PE3YIbTaTOB, BHIBOIbI.

Pe3ynbTathl BHINOIHEHUS UCCIIE0BATENILCKOTO ITpoeKTa oopmiiseTcs B Buae pedepara.

Kpumepuu oyenusanuss - TOCKOJIBKY CTPYKTypa HCCIIEIOBATEIbCKOIO IPOEKTa
MaKCUMaJdbHO NpuOmMmKeHa K ¢GopMary HAyYHOTO UCCIEOBAHMS, TO IPU BHICTABJICHUU
YUUTBHIBACTCS JI0KA3aTEIbCTBO AKTYaJIbHOCTH TEMBbI HCCIIEJIOBAHUS, OINpEAeNiCHUE HayYHOU
npoOieMbl, 00bEKTa M TMpeaMeTa HCCIeJAOBaHWsA, Ieed U 3aJady, UCTOYHUKOB, METOJOB
HCCIIEIOBAHUS, BBIIBIKEHUE TUIIOTE3bI, 000011IeHUE Pe3yIbTaTOB U (OPMYIUPOBAHKE BHIBOJIOB,
0003HaYeHHE MEPCIIEKTUB JaJIbHEHIIIEro UCCIeIOBAHMS.

OueHka «omauuHO» CTaBUTCS B Cilydae, Korja oOydarouIuiicss IEMOHCTPUPYET IMOJTHOE
MMOHUMAaHKe MPOoOJIeMbl, Bce TpeOOBaHUS, MPEIbIBIIEMbIE K 3aJJAHUIO BHIITOJHEHBI.

OneHka «xopowio» CTaBUTCS, €CIU OOy4JalOIIMHCA JAEMOHCTPUPYET 3HAYUTENbHOE
MIOHMMaHHe MpoOJIeMbl, Bce TpeOOBaHMS, TPEIbIBISEMbIE K 33/1aHUIO BHITIOJTHEHBI.

OueHka «yoognemeopumenbHo» CTABUTCA, €CIM OOydaloluiics, JIEMOHCTPUPYET
YaCTUYHOE IMMOHMMaHHE NpoOJIeMbl, OONBIIMHCTBO TPeOOBAaHUH, MPEIbABIAEMBIX K 3aaHUIO,
BBITIOJTHEHBI

OueHka «HeyoogiemeopumenbHo» CTaBUTCS, €CITU OOYyYaroIIUics JEMOHCTPUPYET
HEMOHUMaHHe Mpo0IeMbl, MHOTHE TPeOOBaHUS, PEbIBIIIEMbIE K 33JJaHNI0, HE BBITIOJHEHBI.
KonTposabHnas pabora

OneHuBaeTcsi HE TOJIBKO INIyOMHA 3HAHUN IOCTABJICHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTh TUCBMEHHO.



Kpumepuu oyenusanus: nocneq0BaTeIbHOCTD, IOJHOTA, IOTUYHOCTD M3JI0KEHUS, aHAIIN3
Pa3INYHBIX TOYEK 3PEHUS, CAaMOCTOSATENIbHOE 00001IIeHNEe MaTepHaia. M3noxenue marepuana 6e3
(aKTHUECKUX OINOOK.

OneHka «omauuHO» CTaBUTCS B CIIy4ae, KOra COOMOACHBI BCE KPUTEPHH.

OueHka «xopowio» CTaBUTCS, ecad 00y4arOIMIMNCS TBEPJIO 3HAET MaTepual, I'PaMOTHO U
[I0 CYyWIECTBY H3JaraeT €ro, 3HAaeT IPAaKTUYECKyl0 0a3y, HO JOIyCKAaeT HECYIIECTBEHHbIE
MOTPEIIHOCTH.

OueHka «y0oenremeopumenbHoy CTaBUTCS, €CIIUM 00Yy4aIOIIUICA OCBOWII TOJIBKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAEbHBIX JIeTalel, J0MyCKaeT HETOUHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
(bOpMYIHPOBKH, HapyIIaeT IOCJIEA0BATEIbHOCTh B H3JIOKEHHM MaTepuana, 3aTpyAHSEeTCS C
OTBETaMHM, IIOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXJy AaHAIU30M, apryMeHTauued Hu
BBIBOJIAMHU.

OneHka «HeyooeremeopumenvbHoy CTaBUTCS, €CIM OOy4aroIMICS HE OTBEYaeT Ha
MTOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoOYHbIe MATEPHAJBI /51 MPOBEIEHHUS MPOMEKYTOUHOM aTTecTalluu
3.2.1. Kputepuu o1ieHKH pe3y/JIbTaTOB 00y4eHHsl M0 AUCHHUILIMHE (MOIYJII0)

M xana Pe3ysbTaThI
IToka3aTesin OleHUBAHUS Pe3yIbTATOB 00y4eHUsI
OLIEHUBAHUS o0yueHUst
OTJIMYHO 3HaeT: - oOydatomuiics TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepual, YBEpPEHHO,

JIOTMYHO, TOCIIEI0BAaTEIbHO M IPaMOTHO €ro M3JIaraeT, ONUpasich Ha 3HAHUS
OCHOBHOMH U JIOTIOJHUTEIBHOW JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWI JeNaeT KBaJu(HUIUpPOBAHHbBIE
BBIBOJIBI M1 00001IIEHUsI, CBOOOTHO ONIEPUPYET KATETOPUSIMH U TTOHSITHIMHU.
VYwMmeer: - oOydaromuiics yMeeT CaMOCTOSATENbHO W IPaBWIBHO peliath y4eOHO-
npodeccCHOHaNbHBIE — 33Ja4d  WIM  3aJaHusd, YBEPEHHO, JIOTMYHO,
MOCIIE/I0BATENBHO U apIYMEHTHPOBAHO U3J1araTh CBOE PEIIECHHE, UCTIONIb3YsI
Hay4HBIC [TOHSTHSL, CChUIAsICh HA HOPMAaTUBHYIO 0as3y.

Brnapneer: - 0OyJaroLuiics BIaAeeT PalMOHAIBHBIMU METOJAAMU (C UCTIOIb30BaHUEM
PALOHANIBHBIX METOIMK) PELICHHs CIOXKHBIX MPO(QEeCCHOHAIBHBIX 3a/ad,
MPE/ICTaBICHHBIX ACIOBBIMU UTPaMU, KeiicaMu U T.11.;

I[Tpu penieHny IpoEMOHCTPHPOBAI HABBIKH

- BBIJICNICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHUH € TPeOOBAHUSMU PYKOBOAAIINX
JOKYMEHTOB,

- U3JIOKEHMS MBICIIEH B JIOTMYIECKOH 1OCIE]0BATEIbHOCTH,

- CaMOCTOATEIBHOTO aHajH3a (DaKThl, COOBITHH, SBIECHUH, MPOLECCOB B HX
B3aMMOCBS3H U THAJIEKTHUECKOM PA3BUTHUH.

XOPOLIO 3HaeT: - oOyJaromuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3J1araeT, ONMpasCh HAa 3HAHUSI OCHOBHOM U IOTIOJTHUTEIBHOM JIUTEPATYPBI,
- 3aTpynHsaercs B (DOPMYIHPOBAHHM KBaJH()HUIUPOBAHHBIX BBHIBOJIOB H
0000IICHNH, OmepupyeT KaTeropusAMH M TOHATHAMH, HO HE BCeria
MIPAaBWJIBHO MX BEpU(HUIUPYET.

Ymeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIHPHO M B OCHOBHOM IIPABMUIIBHO PEIIaTh
y4eOHO-TIpoecCHOHATIbHBIE 3a/ladqi WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MIOCJIEIOBATENIFHO M apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe WCIIONb3ys Hay4YHbIE TMOHATHS U CCHUIKM Ha HOPMAaTHBHYIO
0azy.

Brnaneer: - OOyJaroUMicCsl B IIEJIOM BIAJCET PAIMOHATIBHBIMH METOAAMH PEIICHUS
CIIOXHBIX TTIPO(eCCHOHATIBHBIX 3a/1a4, TPECTABICHHBIX JEOBBIMU HI'PaMH,
KelicaMHu | T.]I.;

IIpn pemeHnn cMOr TPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH 1TOCIIEJOBATEIBHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHUH € TpeOOBaHMSAMH DPYKOBOASIIHX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHan3a (hakThl, COOBITHH, SIBICHUH, MPOIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

YAOBJIETBO- 3HaerT: - o0yJaroIMiicss OPHEHTHPYETCs] B MaTepHae, OMHAKO 3aTPYIHSETCS B €ro




PUTEJIbHO HU3JI0KEHNH;

- TIOKa3bIBaeT HEIOCTATOYHOCTh 3HAHWH OCHOBHOW M IOTOJHHUTEIHHOM
JIUTEpaTypHl;

- c1a00 apTyMEHTHPYET HaydHbIE ITOT0KEHHS;

- IPaKTUYECKU HE CIIOCO0EH CHOPMYITHPOBATh BBIBOJBI M 0000IIEHHS;

- YaCTUYHO BJIAJICET CUCTEMOU MOHATHI.

Ywmeer: - o0yuaromuiicsi B OCHOBHOM YMEET pEeIIUTh y4eOHO-Tpo(hecCHOHAIBHYIO
3a/ady WM 33/laHHe, HO JIOIYCKAaeT OMIMOKH, C1ab0 apryMEeHTHUpPYET CBOE
pelleHne, HeJOCTaTOYHO HWCIIONB3YeT Hay4YHBIE MOHSATUS M PYKOBOJIIUC
JIOKYMEHTBIL.

Bnageer: - oOywaromiicsi BiafeeT HEKOTOPHIMH pPalMOHAJIbHBIMH METOAaMHU
PpeLIeHus CII0KHBIX PO ECCHOHATBHBIX 33124, IPEICTABICHHBIX JETOBBIMH
Urpamu, Keiicamu u T.1.;

[1pu pemeHnH NpoJEMOHCTPUPOBAI HEJOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIO)KEHHMS MBICJIEH B JIOTMYECKOH MOCIIEJOBATEIBHOCTH,

- CBS3KM TEOPETUYECKUX IOJIOKEHHH C TPEeOOBAaHUSIMH DPYKOBOASIIHX
JIOKyMEHTOB,

- CaMOCTOSITENTLHOTO aHayin3a (haKThl, COOBITHH, SIBICHUH, POIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

HEVYJIOBJIETBO- 3Haer: - 0Oyuaromuiicss He YCBOMJI 3HAUUTENIFHON YaCcTH MaTepHaa;
PUTEJIbHO - HE MOXXET apryMEHTHUPOBATh HAYYHBIE ITOJIOKEHHUS,

- He opMynTUpyeT KBaTU(PUIMPOBAHHBIX BHIBOJIOB U 0000IIEHNIT;
- He BJIaJeeT CUCTEMOM MOHATHH.

Ymeer: oOydJaromnuiicss He Mokasajl yMeHHE peliaTb y4eOHO-IPO(ECCHOHATBHYIO
3aja4y WIH 33/iaHue.
BnazleeT: HC BBIIIOJIHCHBI Tpe6OBaHI/IH, MNpEaABABIIAEMBIC K HaBbIKaM, OLCHUBACMbIM

«YIIOBJIETBOPUTEIIHHOY.

3.2.2. KoHTpoJibHbIE 3aaHUsI U/WJIM UHbIe MaTepuabl 1JIsl TPOBeIeHUs] MPOMEKYTOYHOMH
arTrecTaluu
Crnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1.
2.

10.
11.

12.
13.
14.

15.
16.

17.

[TonsiTue npexypcopa, BO3MOXKHbBIE IPEUMYILECTBA, TPEOOBAHUS K IPEKYPCOPAM.
OcHOBHBIEC TPUHITUIIBI — CTAUHU TOAX0/a K BBIOOPY W au3aitHy mpekypcopoB — MOC ¢
MOJIEKYJISIPHBIM CTPOCHHEM.

Tunel npekypcopoB, NpUMEpbl peakUud CHHTe3a HaHomarepuayoB. Ilytm cuHTesa
IIPEKYPCOPOB C 3aJaHHOM — PABHOM JIETYYECTBIO.

MeTo1bl OLIEHKN CTEPUYECKUX 3aTPYIHEHUNA U MEXMOJIEKYJIIPHBIX KOHTAKTOB
CpaBHUTENbHAs OLIEHKA SKPAaHUPYIOLIEH CHOCOOHOCTH OCHOBHBIX TUIIOB JIMTAHIOB.
ITapooGpazoBanue O6eTa-1MKeTOHATOB MeTalIoB. Jlantanou b1, [IprMepbl HCTIOIB30BAHUS
JUIl CHHTE€3a HAaHOMAaTEpHaJIOB.

OcobeHHocTr MapooOpa3oBaHus aJIKOKCUIOB. IIpuMepsl HCIOJIB30BaHMS A CHHTE3a
HaHOMAaTEpHaJIOB.

OcobeHHocTH ~ 1apooOpa3oBaHUsl  IMKIONEHTAJUEHUIIbHBIX  KOOPAWHAIIMOHHBIX
COEIMHEHUN — IpeKypcopoB. [Ipumepsl HCIoIb30BaHMs [UIsl CHHTE3a HAHOMATEpUAJIOB.
INanorenupst, rugpuel. [IpuMepsl ncnoib30BaHus AJIs CUHTE3a HAHOMATEPHUAJIOB.
Xumuueckue TpaHcnopTtHsle peakuuu. [Ipuauun metona. IIpumepst

OOmast XapakTepUCTHKAa METOJa XUMHUYECKOIO0 OCA@XKICHHS W3 Ta3oBod a3kl
(Onpenenenue, cxema mporecca, OCHOBHBIC ITApaMeTPhI)

Cramuu CVD npouecca. BaustHue ra3oBoii (ha3bl Ha MpoTeKaHUe Mpolecca.
[IpeumymiectBa u HenocraTku Merona. Knaccudukarus meronos CVD.
OynkiuoHanbHble 3eMeHTsl CVD yctanoBok. O6nacts npuMmenenus meroga CVD. CVD
peaxKTop Ui HENPEPHIBHOIO CUHTE3a MHOTOCIOWHBIX MaTepUaJIOB.

Knaccugukanus MeTo10B HAaHECEHUsI HEOPraHMUECKUX MOKPBITUI

XoJ0/THOE ra30IMHAMUYeCcKOoe HanblIeHHe ((yHKIMOHATIbHAS CXeMa MPoliecca, OCHOBHBIE
napaMmeTpsl, JOCTOMHCTBA U HEAOCTATKH).

OnekTpoayroBas MeTalM3alMsg (QyHKIMOHAJIbHAs CXeMa Ipolecca, OCHOBHBIC
napaMmeTpsl, JOCTOMHCTBA U HEAOCTATKH).



18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

l"azomnamenHoe HambiIeHHe (QyHKIMOHAIbHAS CXeMa Mpolecca, OCHOBHBIE MMapaMeTphl,
JIOCTOUHCTBA U HEJIOCTATKH).

[Ina3mennoe HambiieHue ((pyHKIMOHANBbHAs CXeMa Ipolecca, OCHOBHBIE MapaMeTphl,
JIOCTOUHCTBA M HEJIOCTATKH).

JleronannronHoe HamblieHHE ((pyHKIMOHABHAS CXeMa MpoIiecca, OCHOBHBIE MTapaMeTphl,
JIOCTOMHCTBA U HEJOCTATKH).

BakyymMHO—KOH/IeHCallMOHHOE HarbuleHHE ((PyHKIIMOHATIbHAS CXEMa IIPOLecca, OCHOBHbBIE
rapameTpsl, JOCTOMHCTBA U HEJAOCTATKH).

[Tomy4yeHne HaHOMATEPHAJIOB MIPH JIA3PHOM HCIIAPEHUHU aTOMOB (20JISIINH )

[TonyueHue HaHOYACTHIL ITyTEM TEPMHUUECKOTO Pa3JI0KEHUs TBEPAOIO BEIIECTBA

Cunres ¢ymiepeHoB Ha ycTaHOoBKaXx CMOUTH (CXeMa W MPUHIIMAIT ACUCTBUS). Y CTAHOBKHU
Kpeumepa u Bynna ansa cunresa ¢ynnepeHoB. O6mactu npuMeHeHus QyiiepeHos.
CuHTe3 yriaepoJHbIX HAaHOTPYOOK (CXeMa YCTaHOBKM M NpuHIUN aeWctBus). Obmactu
MIPUMEHEHMSI YTIEPOAHBIX HAHOCTPYKTYD.

Mopdonorus u cBoiicTBa CEHCOPHBIX HAHOMATEPUAIIOB.

CpoiicTBa Kapbuaa KpeMHHUsI, 0cCOOEHHOCTH cTpoeHus. CuHTe3 KapOuia KpeMHHUS.
MeTo bl ToTy4eHUs MUKPOTIOPUCTBIX MaTEpPHUAJIOB.

MexaHnnyeckoe, yabTpa3ByKOBO€ U JETOHAIIMOHHOE U3MENIbUEHHE.

Hanbuienue (Tepmuueckoe, 3IEKTPOHHO-TydeBOoe, MarHerpoHHoe). [lonstue 00
ANUTAKCUU. MOJIEKYISIpHO-ITy4eBast SIUTaKCHSI.

[IpoOnemMbl UM JOOCTHXKEHHS HAHOTEXHOJOTHMM B CO3JaHUM MaTepuasoB, IMPHOOPOB,
YCTPOICTB M MallIMH Ha COBPEMEHHOM 3Tarle.

3.2.3. Meroanuyeckue MaTepHAJbl, ONpedesOIIie MNpoUeAypPbl OLEHHUBAHHUS 3HAHMIA,
YMeHHii, HABBIKOB B X0/1¢ IIPOMEKYTOYHOI aTTecTauuu

IIpounenypa oneHuBaHus 3HaHUM (TECT)

[pepnaraemoe KOJINYECTBO 3a/IaHUI 20

[MocnenoBaTebHOCTh BHIOOPKHU OmnpejesieHa 1o pasjeiam

Kpurepuu olieHKH - MPABWJIbHBIN OTBET HA BOMPOC

«5» ecin npaBWIbHO BIONHEHO 90-100% TecTOBBIX 3a1aHUi

«4» ecin MpaBUIHHO BHINONHEHO 70-89% TecTOBBIX 3a1aHuil

«3» ecin MIPaBHIHHO BHIONHEHO 50-69% TeCcTOBBIX 3aHaHuil
IIpouenypa oueHMBaHusA 3HAHUI (YCTHBIH OTBeET)

[Ipenen anuTENnbHOCTH 10 MuHYT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[NocnenoBarensHOCTH BBIOOPKH BONpocoB u3 | CiydaiiHas
Ka)JIOT0 pasjena

Kpurepru oneHku - TpeOyeMBIil 00bEM U CTPYKTypa

- MBJIOKEHHE MaTepraia 0e3 GakTHIECKUX OMHOOK

- JIOTHKa M3JIOKSHUS

- HCIIOJIF30BAaHHE COOTBETCTBYIOIIEH TEPMHHOIOT MU

- CTWJIb PEYH U KYJIbTYpa pedn

- Mo00p MPUMEPOB UX HAYYHOW JINTEPATyphl U MPAKTHKU

«5» ecnu TpeOOBaHUsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«4» ecnun B IICJIOM BBIIIOJIHCHBI TpC6OBaHI/I$[ K OTBETY, OJHAKO €CThb

HEOOJIbIIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPBIX BOITPOCOB

«3» ecnu TpeOOBaHMS BBHIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(akTmdeckne — OmmMOKHM, HapylleHa JIOTHKA  HM3JI0KEHHS,
HEZAOCTAaTOYHO MCIOJIb3YEeTCsl COOTBETCTBYIONIAS TEPMHUHOIOTHH

IIpouenypa ouneHuBaHMs yMEHHMH M HABBIKOB (pelIeHHEe NPOOJIEMHO-AHATHTHYECKHX H
NPAKTHYECKUX Y4eOHO-TTPOeCCHOHAIBHBIX 321a4)

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

- YMCHHUC O606IIIaTL, COMOCTABJIATH PA3JIMIHBIC TOUKH 3PCHUA
- ITOJIHOTA HUCIIOJIb30BaAHHA UCTOYHUKOB
- HAJIMYHC aBTOpCKOfI ITO3UINHN




- COOTBETCTBHE OTBETA MOCTaBIEHHOMY BOIIPOCY
- HCHONB30BaHME COLMAIBHOrO omeiTa, Marepuanos CMU,
CTAaTUCTHUYECKHX JaHHBIX

- JIOTHYHOCTb M3JI0KECHHUS

- YMEHHE cJeaTh KBaJIH(UIMPOBaHHBIE BHIBOIBI M 0000IIEHHS C
TOYKH 3pEHUS pelIeHust Mpo(ecCHOHAIBHBIX 3a1a4

- YMEHUE NPUBECTHU NPUMEP

- OIIOpa Ha TEOPETHYECKUE MONOKEHHS

- BJIQJICHUE COOTBETCTBYIOLIEH TepMUHONOTHEN

«5» ecnmm Tpe60BaHI/I$[ K OTBETY BBIIIOJHCHBI B ITIOJTHOM 00BeMe

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

HEOOJBININE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHseTcs B (DOPMYIHUPOBAHUU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHUIT

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

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHUpyeT HaydHble
TOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynHupoBaTh BBIBOABI M OOOOILIEHWS, HE BHAWUT CBS3b C
npoeccHOHAILHOM IESTeIbHOCTHIO

4, quﬁﬂo-MeTogmquKoe H MaTepHAJIBHO-TEXHHYECCKOEC odecneuyeHue AUCIHHUIIIIMHBI

(MonyJis)
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https://e.lanbook.com/book/189483. — Pexum focTyma: i aBTOPHU3. IMOJIb30BATEICH.
Porog, B. A. TexHosorusi KOHCTPYKIIMOHHBIX MaTepuaioB. HaHOTeXHOJOTHHY | y4eOHUK
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e-Library.ru: Hayunas nsnexktpoHHass OuOnuoteka [OnextpoHHblii pecypc]. — URL:
http://elibrary.ru/.

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

Nndopmanmonnas cucrema «EanHoe OKHO JocTyma K 0o0pa3oBaTelbHBIM pecypcam»»
[OnekrponHsIii pecype]. — URL: http://window.edu.ru/.



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

7. ®enepanbHBI LEHTP HWH(POPMAIMOHHO-0OPA30BATENBHBIX PECYpPCOB [DINEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMpPoeccHOHATBbHBbIE 0a3bl JAaHHBIX U MH(OPMALIMOHHBIE CIPAaBOYHbIE
CHCTEMBI

OOyvaromumMcest obecriedeH nocTyn (yOAJICHHBIM JOCTYN) K HWKE CIEAYIOUIUM
COBpPEMEHHBIM MPO(eccroHaNbHBIM 0a3aM JTaHHBIX U HH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapu u o»HuUMKIONEAMH Ha AxaaeMuke [OnekrtpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHopmarmoHHO-TIpaBoBOro obecnedeHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIJIeKT JIMIEH3MOHHOTO M CBOOOJHO PacCHpOCTPAHAEMOr0 NPOrPpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BOJACTBA
1. JlunensumoHHOE mporpaMMHoe oOecnieueHue: onepannonHas cucrema Microsoft Windows,
naket opucHbIX npuioxenuid Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrPaMMHOE 00ecIIeYeHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npuioxxeHnit Apache Open Office, LibreOffice.
3. IlporpammHoe o0ecriedeHne OTEYECTBEHHOTO IPOW3BOJICTBA: CIPAaBOYHO-TIPABOBAS
cucrema «lapant» (OneKTpoHHBIN neproauueckuil cnpaBoyHuk «Cucrema TAPAHTY),
obpasoBarenbHas mathopma IOPAWT (Dnekrponnas Gubmmorteunas cucrema «OBC
IOPAIIT» Biblio-online.ru (3BC «IOpaiit»)), 3IeKTPOHHO-GHONMOTEUHAS CHCTEMa
ZNANIUM, snexrponnas 6ubauoreunas cucrema «kKOHCYIIBTaHT CTYACHTAY.
4.5. O0opynoBaHMe U TeXHUYECKHUE CPeICTBA 00yUeHus

Jnst peanmzanuy  TUCHMIUIHHBI (MOJYINSI) WCIIONB3YIOTCS YYEOHBIE ayTUTOPHH IS
MPOBENICHUSI Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOyuYeHUs, U MOMEIICHUS JUIsl CaMOCTOSITeNIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOAKIIOUEHUs K cetu «MHTepHeT» u
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercsi 3aMeHa 000pyTIOBaHMS €r0 BUPTYaJbHBIMU aHAJIOTaMHU.

HaumMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHalEeHHOCTD Y4eOHBIX ayIUTOPHIi ISl IPOBEIeHHsI
NPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHH U IOMeleHu i IS CAMOCTOSITe TLHOI
MOMeIeHHUI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHHEM U TEXHHYECKHMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayauTOpUU  JUIsi  TPOBeJeHHs | YueOHas aylauTOpUsl YKOMIUIEKTOBaHA CIEHaTU3UPOBAHHON
y4eOHBIX 3aHSITHIT MeOenblo, OTBEYAIOIICi BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUsIM, 00OpYJOBaHHEM U TEXHHUECKMMH CPEICTBAMU
o0yuyeHus (MOOWIbHOE MYJIBTUMEIUITHOE 000pyI0BaHKE).
[Tomemienue I CaMOCTOSTENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM ¢
BO3MOJKHOCTBIO ~TOAKTIOUEHHs K cetn «VHTepHeT» W
o0ecrieueHneM JI0CTyNa B DJIEKTPOHHYIO HH(OPMAIHOHHO-
obpazoBatensHyto cpexy PXTY mm. J[.M. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayIUTOpWH yKa3aH B MpHKa3ze 00 ayIuTOpHOM (OHIE, pacIHCaHWW YYeOHBIX 3aHATHHA H
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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