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1. Ilesu ocBOeHNSI TUCUMILIUHBI.

Lenbro ocBoeHUs AUCHUIUIMHBI «HaHOTEXHOIOTUWY SIBIIAETCS MOATOTOBKA K
JESITEIIbHOCTH, CBSI3aHHOMU C peAIM3alel YHUKAIBHBIX CBOWCTB HAHOPA3MEPHOIO
COCTOSIHUS BEILIECTBA B MOTPEOUTEIILCKUX CBOMCTBAX MATEPUAIOB KOHCTPYKIIMOH-
HOTO U (PYHKIIMOHAJILHOT'O Ha3HAYCHUSI.

3agayedl OCBOE€HUs AUCUUILUIMHBI «HaHOTEXHONMOTMM» SBISIETCS W3y4YECHUE
TEOPETUYECKUX OCHOB (OPMHUPOBAHUS YHUKAIBHBIX CBOMCTB HAHOPa3MEPHOTO
COCTOSIHUSI BELIECTBA M COBPEMEHHOIO apCeHala TEXHOJIOTUYECKUX ITPUEMOB HX
MPAKTUYECKOTO TPUMEHECHUS.

2. Mecto nucuumiinnabl B ctpykrype OOII 6akanaBpuara.
Huciuminaa «HaHOTEXHONOTUKU» OTHOCHUTCS K AMCIMUIUIMHAM IO BBIOOPY
CTyJI€HTa. Y CIEIIHOE OCBOEHUE JAUCIMIUIMHBI MPEANOoaraeT yBepeHHOE BiIaIeHUE
CTYyJIGHTaMHU OCHOB €CTECTBEHHO-HAayYHBIX U OOILIEUH)KEHEPHBIX JUCUUILIUH
«Duzukay, «XuMHSIT ~ MaTepuaioBy, «ConpoTUBJICHUE  MaTepHaOBY,
«TexHomornuueckre MPOLECCHl MOJIyYEeHUS U 00pabOTKH MaTepuaioB» B oObeMe
OakanaBpuara.

3. IlepeueHb MIaAHUPYEMbIX Pe3yJbTATOB 00YUEHHUSA MO
AUCHUILINHE (MOXYJII0), COOTHECEHHbIE ¢ IJIAHUPYEMbIMH
pe3yJibTaTaMH OCBOEHHUsI 00Pa30BaATeJIbHOI MPOrPAMMBI.

B pesynbrare ocBoeHust nuctuIuinHbl « HaHOTEXHOIOTHIY Y 00yJaronuxcs
bOpMUPYIOTCS  CIEAYIOMINE KOMIETEHIIMM ¢ JOJDKHBI  OBITh  JOCTUTHYTHI
CIeAYIOIIHNE Pe3ysIbTaThl OOY4YEHHUsSI Kak 3Tanm (OPMHUPOBAHHUS COOTBETCTBYIOIIUX
KOMIIETEHITUH ;

Konx 1 Haumenosanue Nunukaropel

YHHBepcaHBHOﬁ KOMIICTCHIIN U
BBIITYCKHHKA

JOCTHXXCHHA KOMIICTCHIIMH

YK-1.

Crioco0eH OCyIIECTBISTh MOUCK,
KPUTHYCCKHI aHAJIN3 U CUHTE3
nHpOpMaLUH, TPUMEHSATH
CUCTEMHBIN TIOIXOJT JIsl pEeIICHUS
MMOCTAaBJIEHHBIX 3a7a4

NVYK-1.1. Ananusupyer 3anauy,
6a30BbIe COCTABJISIONINE

NVYK-1.2. OcyiiecTBisieT NOUCK, KPUTHUECKU
OLIGHUBAET, 0000I11aeT, CUCTEMAaTH3UPYET U
pamXupyeT HHPOPMALIUIO, TPEOYEMYIO JUIs
pelleH sl TOCTAaBICHHOM 3ajauu

NVYK-1.3. PaccMaTpuBaeTt 1 npeaiaraet
palroHaIbHBIE BAPUAHTHI PEILIEHHsI TOCTABICHHOM
3aJa4u, MUCIOJIb3YsI CUCTEMHBIH MOIXO0,
KPUTUYECKH OLICHUBAET UX JJOCTOMHCTBA U
HEJI0CTAaTKU

BBIACTIAA €€

YK-6.

Crniocob6eH ynpaBisiTh CBOMM
BpPEMEHEM, BBICTpaUBaTh U
pealn30BbIBATH TPAEKTOPUIO
CaMOpa3BUTHsI HA OCHOBE IIPUHIIUIIOB

NVYK-6.1. Mcnonp3yeT HHCTPYMEHTBI U METOIbI
yIIpaBJICHUSIBPEMEHEM TIPH BHITIOJTHEHUU
KOHKPETHBIX 3a/1a4, IPOEKTOB, IIPH JOCTHKEHUH
MOCTaBJIEHHBIX Lieen

NVYK-6.2. Onpenensier puOpUTETH COOCTBEHHOM




00pa3oBaHUs B TCUCHUE BCEH KU3HU

NESITEIbHOCTH, TMYHOCTHOTO PAa3BUTHS U
npo(eCCHOHATBFHOTO POCTa

NVYK-6.3. JleMOHCTpUpPYET TOTOBHOCTb K
MOCTPOEHHIO MPO(HECCHOHAIBLHON Kapbephl U
OTIPE/ICTICHUIO CTPATETUH MPO(HECCHOHATBHOTO
pa3BUTHS Ha OCHOBE OIIEHKU TPEOOBAHMI PHIHKA
Tpy/a, IPeaI0oKeHUH pbIHKa 00pa30BaTEIbHBIX
YCIIYT U C Y4ETOM JIMYHOCTHBIX BO3MOKHOCTEH 1
IIPEANIOYTEHUN

IIK-1. CnocoOeH BBINOJHATH
KOMIIJIEKCHBIE UCCIIEIOBAHUS U
WCIBITAHNUS MaTEpUAJIOB (M3ENINN),
00pabaTbIBaTh, aHAJTM3UPOBATH U
MIPE/ICTaBIATh PE3YJIbTAThI
HcCaea0BaHUuN

NIIK-1.1 3naer: uenu u 3a1a4u MPOBOAUMBIX
WCCIIEIOBAHUM, METOIbI IIPOBEACHUS
AKCIIEPUMEHTOB M HAOIIOIeHUH, 0000IIeHHS 1
00paboTku uHpOpMaIuy;

HIIK-1.2 YMmeer: npoBOAUTH HAOTIOACHUS U
U3MEpEHUS], COCTABIISTh OTUETHI [0 pe3yabTaTam
MIPOBEICHHBIX IKCIIEPUMEHTOB, 00pabaThIBATh
IIPEJICTABIISITh MOTY4YE€HHbIE PE3YNIbTaThI;
NIIK-1.3 MIMeeT HaBBIKM POBEACHUS U3MEPEHUN
U HaOmoeHnit, 00paboTKU Pe3yNnbTaToB,
COCTAaBJICHUS OTYETOB U MPECTABJICHUS
MOJIy4YEHHBIX JTaHHBIX

IIK-2. Cnocoben

OCYIIIECTBJISITh BHIOOP MaTEepPUAJIOB U
TEXHOJIOTHYECKUX MPOIECCOB IS
TTOJTYy4YCHUS 3aJIaHHOTO KOMIUIEKCa
CBOMCTB

NIIK-2.1 3Haer: MeTAIIIMYECKUE U
HEMETAJJINYEeCKHE KOHCTPYKIIMOHHBIE U
MHCTPYMEHTAJIbHbIE MaTepHalibl, UX CBOICTBA,
CIOCOOBI YIIPOUYHEHUS], TEXHOJIOTHUYECKHE
BO3MOJKHOCTH TEPMHYECKON 00pabOTKH, METOIbI
MPOBEJCHUS CTPYKTYPHOI'O aHAIK3a U
OTpe/IeNIeHUs] HKCIUTyaTallHOHHBIX CBOMCTB
netaneil 1 HHCTPYMEHTOB

NIIK-2.2 YmeeT: BBIOMpATh MaTepraIbl st
JeTaneil MallluH, TpuOOpPOB U UHCTPYMEHTOB, BU/T
TepMUYECKON 00pabOTKH, MPOBOIUTH
CTPYKTYPHBIH aHaIN3 U U3MEPEHUS MOKa3aTeNeH,
XapaKTEePU3YIOIINX IKCILUTYaTaIl[HOHHBIE CBOKWCTBA
JeTaneil 1 HHCTPYMEHTOB, YCTaHABIMBATh
MPUYUHBI UX OTKJIOHEHUS OT 3aJIaHHBIX
napaMeTpoB;

NIIK-2.3 MimeeT HaBBIKK: BHIOOPA MaTepHAJIOB JIJIs
Pa3IMYHBIX U3JIENUNA, BUJ TEPMUIECKON
00paboTKH, TPOBEACHUS CTPYKTYPHOTO aHAIIN3a,
M3MEPEHMS MOKa3aTeel, XapakTepu3yoInuX
JKCIUTyaTalMOHHbBIE CBOMCTBA JeTalel U
WHCTPYMEHTOB, YCTaHABINBATh MPUIHHBI UX
OTKJIOHEHUS OT 3aJJaHHBIX [TapaMeTPOB




4. CTpyKTypa M colep:KaHue TUCHUIIHHBI.

OO01mas Tpy10eMKOCTb: TUCIUILTUHBI «HaHOTeXHOTOTHI» cOoCcTaBIseT 6
3a4ETHBIX €AUHUIIBL, T.€. 216 akagemMudeckux Jaca (u3 Hux 126 yacoB — caMocCTOs-
TeNbHAs paboTa CTYAEHTOB).

JIucuuIuinHa U3y4aeTcsl B IECTOM M CeIbMOM CEMECTpax: JIEKIuu —o4
yaca, IpakThuueckue 3aHsaTus — 36 yacos, popMa KOHTpOJIS — 3a4yeT B 6 ceMecTpe,
JK3aMEH B 7/ CEMECTpE.

Conep:kanme pa3aejioB TUCHUILIMHBI:
4.1. HanoTexHoI0THsl

OO6mrast xapakrepuctuka. ['eoMmeTpudeckrue nmapameTpbl HaHodacTuil. KcTo-
pUYecKue npeanockliki. KoutonmaHas XuMus Kak MpapoUTeIb HAHOTEXHOJIOTHH.
N3menpuenne gactuil. CTeneHb JUCTICPCHOCTH. YIIBTPAAUCIICPCHBIC CHCTEMBI.

DU3NKO-XUMUYECKHE OCHOBBI HaHOA(PeKkTa. DHEPreTHUeCKOe COCTOSTHUE
aTOMOB BeIllecTBa B 00bEME M Ha MMOBEPXHOCTH pasnena ga3. KBaHTOBbIC TOUKH.

Kputnyeckuii tuaMmeTp HaHOYACTHUI. MOJIEKYISIpHBIE AUarpaMMbl. THICKC
CBOOOJIHOM BaJIEHTHOCTH aTOMOB XMMHYECKOTrO CO€IMHEHUs. BnusiHue paszmepa
MOJIEKYJT KOHJIEHCHPOBAaHHBIX apOMATHYECKUX YIIJIEBOJOPOJOB Ha JIOJI0 HEHACHI-
IMICHHBIX CBA3ed mnepudepuilHpIXx aToMOB yriepoaa. KonuuecTBeHHas OIEHKa
BEJIMYHUHBI KPUTUYECKOTO AUAMETPA.

Knaccudukanus 1meneBbix NpPOAYKTOB HaHOTEXHOJOTWU. HaHOYacTHIIBI
O6bemuble HaHOMaTepuaibl. OObEeMHBIE HAHOCTPYKTYPHUPOBAHHBIC MAaTEPHUAIIBI.
OO6beMHBIe MaTepHuaibl ¢ HaHojmoO0aBkaMu. OObeMHBIE HaHO(PPArMEHTUPOBAHHBIC
matepuainbl. OyHKIMOHATBFHBIE HAHOTIOKPBITHS. MeTaMaTepuasbl.

4.2, HanouyacTuibl

JlucriepraifuOHHBIN cIOCO0 TMOJIYYEHHUsI JHUCHEPCHBIX YacTHUIl BEIECTBA.
KonneHcanmoHHbii crioco0 MoaydeHus TUCTIEPCHBIX YaCTHIl BEIIECTBA. TepMHUHBI
«CBEpPXYy-BHU3» M «CHU3Y-BBEepx». HaHOOOBEKTHI cemeiicTBa (yIepeHoB. DHIO-
dbynnepensl. HanotpyOxku. I'paden. ActpaneHsl.

Texnuueckoe mpuMeHeHue HaHOpa3MepHbIX yacTuil. Copoentsl. CeHCopHI.
[Inenku. Omutrepsl. CBEpXMPOBOJHUKU. XUMHUYECKHE CBOMCTBA HAHOYACTHII.
MauHOCTpOUTENbHOE MNPUMEHEHWE HaHo4yacThll. MeAUIIMHCKOEe MPUMEHEHUE
HaHoyacTtull. HaHo3nekTpoHuKa.

4.3.HaHonmoKpbITHS
OnunamMmupoBaHue. MHOTOCIOHHbBIE KOMITO3UIIMOHHBIE HAHOMTOKPBITHS.

AnMa3ono100HbIe HAHOCTPYKTYPUPOBAHHBIE MOKPBITUSI. HaHOMOKPBITHS 1151
OCBETJICHUS ONTHKU. [ UApPO- Irpsi3e3alIMTHBIE HAHONOKPBITUSA. J(MiaTaHTHbBIE
HaHOMOKpPHITUS. [[BeToOOpa3yromre HaHOMOKPHITHUS



4.4. HanomaTepHaJIbl
TexHonoruss KOHCONMUIUPOBAHUS HAHOOOBEKTOB. OOBEMHBIN HAHOCTPYK-
TypupoBaHHbIN MaTtepuai. OObeMHbIN MaTepHall ¢ HaHOogoOaBkamMu. OOBbEMHBIN
HaHO(parMeHTUPOBaHHBIN MaTepuai. OObeMHBIN YIIepOAHbIN HAHOMATEpHAIL.

4.5.MeramaTepuaJbl
HcTopuueckue npeanocbuiku. TeopeTuyecKkre OCHOBBI TEXHOJIOTHH.
Knaccuduxanus. TexHuueckoe mpuMeHEHHE.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT UM,

MeTonuka TpernoiaBaHus AUCIUIUIMHBI « HaHOTEXHONIOTHU» U pean3alius
KOMIIETEHTHOCTHOT'O TIOJIX0JIa B M3JIOKCHUU W BOCTIPUATHH MaTepHalia Mpeayc-
MaTPHBACT WCIIOJIb30BAaHUE AaKTHBHBIX M WHTCPAKTHUBHBIX (OPM MPOBEICHHS
IPYNIIOBBIX, WHANBUAYAIbHBIX, ayJIUTOPHBIX 3aHATHNA B COUYCTAHWUU C BHEAY]IH-
TOPHOU paboTOM C IENbI0 (OPMHUPOBAHUS U PA3BUTHS MPOPECCHOHAIBHBIX HABBI-
KOB O0YYarOIIuXCS:

- YCTaHOBOYHAs JICKIIHA,

- BHEAYJUTOPHASI CAMOCTOSITENIbHAS ITOATOTOBKA CTYJEHTa K CEMUHAPCKUM U
NPaKTHYECKUM 3aHATHSM,

- KOHCYJIbTAIlMs MperoiaBaTesieM 1o cetu VHTepHeT B peskume ON- wim Of-
line,

- IeTTOBBIE (POJIEBBIC) UTPHI.

6. OueHouYHbIE CPeICTBA IJISl TEKYIIEr0 KOHTPOJIS yCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMM N0 UTOraM OCBOEHMSI JUCHUIIMHBI U Y4eOH0-
MeTonYecKoe obecneyeHne caMoCTOSITeILHOM PadoThI CTY/IEHTOB.

Jlns mpakTraeckoro ocBoeHust ooyuaempiM kommereHnnii YK-1, YK-6, T1K-1
u [1K-2 ucnone3ytorcs aenoBsie (poJieBbie) UTPBI, KOTOPHIC BKIIOYAIOT B CEOS:

- MOJATOTOBKY KaXXJIbIM CTYJCHTOM B TEUEHHE CEMECTpa HE MEHEE OJHOU
MPE3EHTAllMM WHHOBALIMOHHOTO IIPOEKTa II0 IPAKTUYECKOM peanu3aluyd YHHU-
KaJIbHBIX CBOMCTB HAHOIOPOILIKOB WJIA HAHOMATEPUAJIOB B TEXHUYECKOM YCT-
POMCTBE MM TEXHOJIOTMYECKOM IIpoLECCe,

- MOJATOTOBKY KaXXJIbIM CTYJ€HTOM B TE€UEHHE CEMECTpa HE MEHEE OJHOU
poM MOTeHUMAIbHOrO MHBECTOpa, KOTOPBIM KPUTHYECKHA OLEHHUBAET IPEIACTaB-
JICHHBIN IPYTUM CTYJIEHTOM MHHOBALIMOHHBIM MPOEKT [0 HAHOTEXHOJIOTHH,

- CEMHUHApCKUE 3aHATUSA B (QopMe MyOIMYIHOW 3alIUThl MHHOBAI[MOHHOTO
mpoekTta PaszpaborumkoMm mepen xkomauaoi MHBecTopa, B POIM KOTOPOH BBICTY-
MAKOT BCE CTYAECHTHI TPYMIIbI.

CeMuHapbl NOATOTABIMBAKOTCS U TPOBOJATCS IO CIEAYIOIEH METOIUKE.

CryneHTsl pa30MBaOTCA Ha Mapbl, B KOTOPBIX OJUH U3 CTYJEHTOB Ha3HAYaET-
cs Pa3zpaboTunkoM MpoeKTa, a APYro CTyJIEeHT mpeanojaraeMbiM HMHBecTOpoM.
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O61mast mpobseMa AETOBBIX UI'P - TEXHUYECKOE MPUMEHEHNE HAHOYACTULl U HaHO-
MarepuaioB. KOHKpeTHyI0 TeMy MHHOBAIIMOHHOI'O MPOEKTa MPEAJIaraeT CTYIEHT-
Pa3paboTunk mpoekTa Ha OCHOBAaHUU HM3YYEHHBIX UM (YHKLIHOHAIBHBIX CBOWMCTB
HAHOYACTULl U KOHCTPYKIMOHHBIXb CBOMCTB OOBEMHBIX HAHOMATEPHUAIOB MCXOMS
U3 JTMYHBIX NPEINOYTEHUI U MO PyKOBOACTBOM IMPENOIaBaTEs.

Pa3paboTurk UCcmonb3yeT NIl MOJATOTOBKM MHHOBAILIMOHHOTO MIPOEKTa COBpE-
MEHHBIE METO/Ibl HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN JIJIsl JOCTyIa
K TJI00aIbHBIM HMH(OpPMAMOHHBIM pecypcaM. VMHBecTop 3apaHee 3HAKOMHTCS C
Ha3BaHUEM IPOEKTa M M3Yy4aeT €ro TeMaTUKy Takke B o0beMe rio0ajbHOro HH-
(opMalMOHHOTO pecypca, JOCTYITHOIO COBPEMEHHBIM METOJIaM MH(OPMAaIIMOHHO-
KOMMYHUKAlIMOHHBIX TEXHOJOTMH. Bce CTyneHThl rpynmbl M3y4aroT TEMaTHKY
IPECTOALIETO CEMUHApa B 00beMe yueOHMKa. Kakablil CTYJJIEHT B TEUEHUE CEMEC-
Tpa y4acTByeT B paboTe ceMHHapa B posu kak Pa3paborunka, Tak u lHBecTopa, a
TaKk>Ke B KaueCTBE PSAJIOBOr0 yyacTHUKA koMmaHabl HBecTopa.

Llenb MHTEPAKTUBHONW METOJUKH MPOBENCHUS 3aHATHI — MOOYIUTH CTYy/IEHTa
K CaMOCTOSITEIbHOMY HM3YYEHHMIO MPO(PECCUOHAIBHON JUTEPATyphl M HAYYHTh
apryMeHTHUPOBAHHO OTCTaUBATh CBOM MH)KEHEPHBIE PEIICHUSI.

6.1. @oH/ OLIEHOYHBIX CPEACTB /JIsl MPOBEIeHUS MPOMEKYTOUHOM aTTeCTAIMU
00y4aImmnxcs no JTUCHUILINHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIIeTEHUMH C YKa3aHHEM ITANOB UX (JOPMUPOBAHUSA B
npoiuecce 0CBOCHUsI 00pa30BaTeJIbHON NPOrPaMMBbl.
B pe3ynbraTte 0CBOEHHUS AUCHUIUIMHBI (MOIYJIs1) GOPMUPYIOTCS CIEIYIOIINE
KOMIIETEHIUU

Kona B pe3yabTaTe 0cBOeHUs1 00pa30BaATEJIbHOI MPOTPAMMBI
KOMIIeTEHIIUH o0y4yarimiicsi 10/KeH 00J1a1aTh
VYK-1 CIIOCOOHOCTHIO OCYIIECTBISATH TOUCK, KPUTUIECCKUN aHATHU3 U

cUHTEe3 MH(GOPMAIIUH, PUMEHATh CUCTEMHBIN TIOIXO0/T JIJIs
pEIIEHUS TOCTaBJICHHBIX 3a]a4

YK-6 CIIOCOOHOCTBIO YIPABIIATh CBOUM BPEMEHEM, BBICTPAUBATh U
peanu30BbIBaTh TPACKTOPUIO CAMOPA3BUTHSI HA OCHOBE
IPUHIIAIIOB 00pa30BaHUs B TEUCHUE BCEH KU3HU

IK-1 CIIOCOOHOCTBHIO BBITIOIHATH KOMIUIEKCHBIC MCCIICAOBAHMS U
UCTIIBITAHUS MAaTepUAIOB (M3/1eNunii), 00pabaThIBaTh,
aHAJM3UPOBATH U MPEACTABIATh PE3YAbTAaThl UCCIETIOBAHUIM

I1K-2 CniocoOHOCTBIO OCYIIECTBIISITH BEIOOP MaTEPHAJIOB U
TEXHOJOTHYECKHUX MPOIIECCOB IS TOIYyYEHHUS 33 IaHHOTO
KOMILJIEKCA CBOMCTB




B mpouecce  ocBoeHMs ~— 00pa3oBaTeNbHONW  HPOrpaMMmbl  JaHHbBIE
KOMIIETEHIIUH, B TOM YHUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS OITAITHO
B XOJ€ OCBOEHHS OOYyYaloIUMHUCS JUCHUIUIMH (MOayJei), TMpakTHUK B
COOTBETCTBMM C YYE€OHbIM IUIAHOM U KaJE€HJApHBIM TIpa@uKoOM Y4eOHOro
npotecca.

6.1.2. Onucanue nmoka3saresjieil 1 KpuTepueB OLlEHUBAHUS KOMIIeTeHIIHIA,
(hopMupyeMBIX 10 HTOTaM OCBOEHMS TUCHHUILIUHBI (MOIYJIs1), ONUCAHNE IKAJI

OLlCHUBAaHMUII.

Ilokazarenem OLICHHUBAHUA KOMHGTCHI_[I/Iﬁ Ha Pa3IM4HbIX JTallaX HuX

dbopMupoBaHusi  SBIAETCS ~ JOCTHIKEHHE  OOYYAIOUIUMUCS  IIAHUPYEMBIX
PEe3yIbTATOB O0YUCHHUS 10 JUCIUTIINHE (MOIYIIO).
Kpurtepun onennBanus
IHoka3zarennb
2 3 4 5

YK-1. Crioco0HOCTH OCYIIECTBJIATH MOUCK, KPUTHYECKNH aHAJIN3 U CUHTe3 nHopmanuu,

NPpUMEHATD CHCTEMHBIN MOAXO0M AJIs pPeICeHHUs MOCTABJCHHBIX 3a1a4

NYK-1.1. OOyuaroruiics OOyuaroruiics OOyuaroruiics OO6yuaromuiics
AHanuzupyer AEMOHCTPUPYCT II0JI- | neMOHCTPUPYET HENON- | JEMOHCTPUPYET Yac- JEMOHCTPHPYET
3ajavy, Bblaenss | HOC OTCYTCTBUC WIH | yae coorBeTCTBHE THYHOE COOTBETCTBUE | MOJHOE COOTBETCTBUE

6 HEJOCTATOYHOE COOT- .. .. vy
€C A30BBIC CIENYIOIINX 3HAHUM: CIIEIYIOIINX 3HAHUM: CIIEYIOIIUX 3HAHUI:
COCTABIIIONIHE BETCTBHE CJICIYIOLINX

3HAHUM:
aHAJIU3UPYET

aHAJIM3UpYeT 3a/1avy,
BbIIETIsIs ee 0a30BbIe

aHAJIU3HUPYET
3ajady, BBIICIIAS €€

aHaAJIM3HUPYET 3aj1auy,
BbIZIETISIS ee 0a30BbIe

3a7a4y, BBLOCIASL €€ | COCTaBIIAIOIINE. 0a3oBbIE COCTAaBJIAIOIIME.

6a30BbIe JomyckaroTcs 3Ha4H- COCTaBJIAIOIINE. CBobosHo onepupyer

COCTaBJIAIOLINC TENbHbIE OIIMOKH, TIPO- | J[omycKarTCs MPHOOPETEHHBIMH
SABJISICTCS HEAOCTATOY- HE3HAUYUTEIbHBIE 3HAHUAMU.

HOCTb 3HAaHUU IO pALY
rokaszareneii, 00y4aro-
IIAICSA UCHBITHIBAET
3HAYUTENbHBIC 3aTPY-
HEHUS IpU OIEepUpOBa-
HUM 3HAHUSIMU TIPH UX
HepeHoce Ha HOBBIE
CUTYyallUH.

OIIMOKH, HETOYHOCTH,
3aTpyAHCHUS TIPU
AHAJTUTHYECKUAX
oreparusx.




NYK-1.2. OOyuaromuiics He OOyuaromuiics neMoH- | OOyuaromuiics OO6yuaromuiics
OcyiectBiser YMCCT MIIH B HELOCTA~ | cTpUpYET HeloIHOe JIEMOHCTPHUpPYET Yac- JIEMOHCTPHUPYET IOJI-
MIOMCK, TOYHOM CTCICHU YMC~ | coorpeTcTBHE yMEHUH | TUMHOE COOTBETCTBUE | HOE COOTBETCTBHE
er N .
KPUTUYECKHU OCYIIECTBJISTh yYMEHUH YMEHUI
OLICHUBACT OCYILIECTBJISATh
> TTOMCK, KpUTHICCKHU OCYILECTBJIATH OCYILIECTBJIATH
606macT MOUCK, KPUTUYECKH
oboomacr, OLICHIBACT OIICHMBACT, IOMCK, KPUTUUCCKH | IOUCK, KPUTUUCCKU
CHCTCMaTH3NPYCT ’ 00o0maer, OLICHMUBAET, OLIEHHBAET,
U paHXUPYET obobuaer,
p py CHUCTEMaTU3UPYET U o00o01aer, 00o01aer,
MH(OpMAIIHITO CHUCTEMaTU3UPYET U
pMartuio, pPAHKHpYET PaHXupyCT CUCTCMATHU3HUPYCT U | CHCTCMATU3UPYCT U
Tpedyemyro JuIst HiopMALIIO uH(pOPMAITHIO, paHXupyeT paHKHUpPYET
pCIICHUA 6 ’ TpebyeMyto JIst uHpopMaruio, nHpopMaruio,
TIOCTaBJIEHHOM TpeOyeMyIo [t
Py — peIICHUs TpeOyemyro st TpeOyemyro Juist
3aauu . IIOCTABJIEHHOU pelIeHus pelIeHus
MOCTABJIEHHO N . N
3aJa4u1 IIOCTaBJIECHHOU IIOCTaBJIECHHOU
3a7a4u
Homyckarores 3a/1a491 3a1a4m
3HAYUTENILHBIC OIINO- . .
KM, TIPOSIBIIAETCS He- Vwmenust ocBoensl, Ho | CBOOOIHO omlepupyer
JIOCTAaTOYHOCTH yMe- JOITYCKArOTCA HE3Ha- HpHO6peTeHHHMH
HMIA 110 psifLy ITOKa3a- YHUTENBHBIE OIIMOKH, YMCHUAMH, TIPAMCHI-
o 6 o HETOUHOCTH. 34 - €T UX B CUTyallusIX
Tesnel, o0yyaromumiics , 3aTpy, TOBLIIICHHOI
WCTIBITHIBAET 3HAYM- HEHHU: IIpU TICPEHOCE CIIOSKHOCTIL.
TeJIbHBIE 3aTpyIHEHNs | YMCHHII Ha HOBBIC,
NPy ONIEPUPOBAHUU HCCTaHIAPTHBIC
YMEHUSAMU PHU UX ne- | CUTyallun.
peHoce Ha HOBBIE CHTY-
aIyH.
NYK-1.3. OOyuarommuiics He O6yuatomuiics umeer | OOyuaronmiics umeer | OOy4aronmiics B
PaccmarpuBaer u | MMECT WM B MPAKTUYECKUM OIBIT MPAKTUYECKUM OIBIT TIOJIHOM 00BbeMe
npeyaraer HEJIOCTATOYHOM pacCMaTpHBATh I pacCMaTpHBATh H UMeeT MPaKTHYECKUH
CTCTICHH UMEEeT OITBIT
palMOHAIbHBIC o npejiarath npejararh
BApHAHTEI MPAKTUICSCKUH OIBIT paccMaTpuBaTh U
peueHusA paccMmaTpuBaTh U palOHAJIbHBIC panuoHaJIbLHbBIC IpeuIararh
OCTABICHHO npejiaraTh BapUAHThI PEIICHHUS | BAPUAHTHI PCIICHUS | pallMOHAIILHEIE
3a7aun palHoHAJIbHBIC MOCTABJIEHHOU MMOCTaBJICHHOM BapUaHTHI PELLIECHUS
b v
HCIIOJIB3YS BAPUAHTLI PCLICHUA | 33 1aup, nenonb3ys 31491, UCTIOJIb3Ys IIOCTaBJICHHOU
N MOCTaBJIECHHOM . N
CHCTEMHBIN CHCTEMHBIH MOJXO0J, | CHCTEMHbIH noaxox, | SaAdiH, HCIOIb3YA
3aJ1a41, UCTIOJb3Ys CHCTEMHBIN MMOJIXO0
noaxon, . Y KPUTHYECKU KpUTHYCCKU JXOx,
KPUTHUECKH CHCTEMHBIN MOJIXO], KPUTHYECKH

OLOCHUBACT UX
JOCTOMHCTBA U
HCAOCTAaTKH

KPUTHYCCKU
OIICHUBACT UX
JOCTOMHCTBA U
HCAOCTAaTKH

OIICHUBAET UX
JIOCTOMHCTBA U
HEJIOCTAaTKH,
JIOITYCKaIOTCSI
3HAYUTENIbHBIC OIINO-
KH, TIPOSIBJISIETCS
HEJ0CTaTOYHOCTh
BJIaJICHUS] HABBIKAMHU
0 PSy TOKa3aTemeH,
OO0y4aromuiics uCIbl-
ThIBAET 3HAYMTEIILHBIC

OLICHUBAET UX
JIOCTOUHCTBA U
HENOCTATKH, HO
JOIyCKa-F0TCs
HE3HAYUTENbHBIE
OLIMOKH, HETOYHOCTH,
3aTpyAHEHUs IpU
MepeHoce yMEHNHN Ha
HOBBIE, HECTaHAAPT-
HBIE CUTYal1H.

OLICHHUBAET UX
JOCTOWHCTBA U
HEJIOCTaTKH,
CBOOOITHO MMPUMEHSIET
MOTy4YeH-HbIe HABBIKU
B CUTY-aIUsIX
TTOBBIIIIEHHOM
CIIOKHOCTH.
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3aTpyAHEHUs IPHU pH-
MEHEHH!U HaBBIKOB B
HOBBIX CUTYyallUsX.

YK-6. Cioco0HOCTB yIIpaBJIsiTb CBOUM BpPeMEHEM, BbICTPAUBATH U PeaTU30BbIBATH
TPAaeKTOPHI0 CAMOPA3BUTHS HA OCHOBE NPUHIMIIOB 00Pa30BaHMS B Te4YeHHE BCeil JKU3HU

NYK-6.1.
Hcnonb3yer
MHCTPYMEHTEL U
METOAbI

OO0yuaromuiics
JIEMOHCTPUPYET M0JI-
HOE OTCYTCTBUE WU
HEJIOCTaTOYHOE COOT-

OO6yuaromuiics
JIEMOHCTPUPYET HEMOJI-
HOE COOTBETCTBHE
CIEAYIOIINX 3HAHUI:

OOGyuaromuiics
JIEMOHCTPUPYET Yac-
TUYHOE COOTBETCTBUEC
CIEAYIOIINX 3HAHUM:

OO6yuaronuiics
JIEMOHCTPUPYET MO~
HOE COOTBETCTBHEC
CIEAYIOUINX 3HAHUM:

yTIpaBIeHHABPEME BCTCTBE/IC CIIEAYIOMNX | UCTIOJB3YET HCIIOJIb3YyET HCIIOJIB3YET
HeM IIpH 3HaHWU: UCIIOJIB3YCT | HUHCTPYMECHTHI U HMHCTPYMEHTBI U HUHCTPYMEHTHI U
S — WHCTPYMEHTHI U METO/IbI METO/IbI METO/IbI
KOHKPETHBIX METObI YIIPABJIICHUSBPEMCHE | YIIPABJICHUABPCMCHE | YIPABJICHUABPEMCH
3a71a4, IPOEKTOB, YIPABJICHUABPECMCH | M IIPU BBIIOJHECHUN M IIPH BBIIIOJIHCHUH €M IpHu
TPH HOCTHKEHNH €M IIpHU KOHKDETHBIX 3a/ad, KOHKPETHBIX 3a/1a4, | BBIIOJIHEHUU
HOCTABICHHBIX BBITIOJTHEHU N IIPOEKTOB, IIPU IIPOEKTOB, IIPU KOHKpPETHBIX 3a/1a4,
neneit KOHKPCTHBIX 3a4a4, | HOCTHKCHUU JOCTHKCHUN IIPOEKTOB, IIpHU
IIPOEKTOB, IIPU MOCTABJICHHBIX LIEJIEH | MOCTaBIECHHBIX JOCTHKEHUU
JOCTHIXECHUN . Homyckarores menen IIOCTAaBJIEHHBIX
IIOCTaBJIEHHBIX 3HAYNTENBHBIE OLIHO- . Homyckarotcst neseu
neneu KW, IPOSABJIACTCA HE3HAYUTEIbHBIE .
HeHOCT“aTquOCTB OIIIMOKH, HETOYHOCTH, CaobosHo onepupyer
nowmatencii, obysaio- | SVIPYANGHAA I | TPHOGPETCrL
IAIACS WCITBITHIBAET AHATNTHHCCKUX SHAHHAMH.
3HAYUTEIbHBIE 3aTpyA- | ONCpalusiX.
HEHUS IIPU ONlEpUpPOBa-
HUU 3HAHUSIMU IIPU UX
IEpEeHOCe Ha HOBbIE
CUTYaLUH.
NYK-6.2. OOyuarormuiics He O6yuarommuiics 1eMon- | OOyJaronmics OGyuarommiics
Onpenensier YMECT WIKA B HEAOCTA~ | cTpUpyeT HENOIHOE JIEMOHCTPUpPYET Yac- IEMOHCTPUPYET I10II-
IIPUOPHUTETHI TOYHOHN CTEMEHH YME- | o orpercrie YMEHUH | TMYHOE COOTBETCTBHE | HOE COOTBETCTBHE
COOCTBEHHOM CT OUPCACIATD OTIPEEIIATh yMeHHit yMeHHit
ACATCIIPHOCTH, p HOpHTeTHV IPUOPUTETHI onpeneniaTh OIIpECIATh
JIAYHOCTHOTO coOcTBeHHO COOCTBEHHOM MIPUOPUTETEI MIPUOPUTETEI
PasBUTHA H ACATCILHOCTH, NCATCIILHOCTH, CcOOCTBEHHOM COOCTBEHHOM
npodeccuonanbH JITIHOCTHOTO JJUYHOCTHOTO JOEATEIILHOCTH, JEATEIILHOCTH,
Oro pocra PasBUTHA 1 pa3BUTHSA U JIMYHOCTHOT'O JIMYHOCTHOT'O
npodeccuoHAIBHOT
npo(eCCHOHANBHOIO | pa3sBHUTHS pa3BUTHS U
0 pocra pocra. npodeccronansHOro | MpodeccuoHaIbHOT
Jomyckarores pocra. 0 pocra.

3HAYUTEILHEIE OLINO0-

Ymenus OCBOCHBI, HO

CB0001HO onepupyer
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KU, IPOSIBJISICTCS HE-
JIOCTaTOYHOCTh YMe-
HUU, 110 psAy IIOKa3a-
Telel, 00yJaroImuics
HUCIIBITHIBACT 3HAYU -
TEIbHBIE 3aTPYHECHUS
IIpU OIICPUPOBAHUU
YMCHUSAMU IIPU UX IIC-
peHoce Ha HOBBIC CHUTY-
alum.

JOITYCKaIOTCs HE3HA-
YUTENbHBIE OIIUOKY,
HETOYHOCTH, 3aTPYH-
HEHUS IIPU IIEpEHOCe
YMEHHUI Ha HOBBIE,
HECTaHAAPTHBIE
CUTYaLIUH.

nproOpETEeHHBIMU
YMEHUSIMU, TPUMEHSI-
€T UX B CUTYaIUsIX
MOBBIIIICHHOMN
CIIOKHOCTH.

NYK-6.3.
JlemoHCTpHpYyET
TOTOBHOCTB K
MTOCTPOCHUIO
npo¢ecCuoHAIbH
OH Kapbepsl U
OTIPEICTICHUTO
CTpaTeTuu
npodeccuoHaIbH
OTO Pa3BHUTHS Ha
OCHOBE OIICHKH
TpeOoBaHUU
pBIHKA Tpy/a,
NPeI0KEHUN
pBIHKa
00pa3zoBaTebHBIX
YCIIYT U C y4ETOM
JTUYHOCTHBIX
BO3MOYKHOCTEH U
MPEIOYTEHU I

OOyuaromuiics He
HUMECT NJIN B
HEIO0CTaTOYHOM
CTCIICHU NUMECT
MPAKTUYECKUI OTIBIT
JEMOHCTPHUPOBATH
TOTOBHOCTH K
MOCTPOEHUIO
npohecCuoHAITBHON
Kapbephl U
OTPENEIICHUIO
CTpaTeruu
npodeccnoHaIBHOT
0 pa3BUTHS HA
OCHOBE OIICHKHU
TpeOOBaHUM pPHIHKA
Tpyna,
NpeI0KEHUN
pbIHKa
00pa3zoBaTeIIbHBIX
YCIIYT U C YYETOM
JIMYHOCTHBIX
BO3MOXKHOCTEH U
MPEeANOYTCHU N

OO6yuaromuiicss uMeeT
MPaKTUYECKUM OIBIT
JIEMOHCTPHUPOBATH
TOTOBHOCTb K
MOCTPOCHUIO
npohecCuoHATBHOU
Kapbephl U
OTIPENICTICHUTO
CTpaTeruu
poQecCrHOHAIBHOTO
pPa3BUTHS Ha OCHOBE
OIIEHKH TpeOOBaHUH
pBIHKA TpYy/Ia,
MPEI0KEHUN PhIHKA
00pazoBaTeIbHBIX
YCIIYT M C YY€TOM
JUYHOCTHBIX
BO3MOXHOCTEHN U
MPEAOYTEHUM.
OOy4aromuiics uCIbI-
ThIBACT 3HAYUTCIIbHBIC
3aTPyIHEHHUs IPU IIPH-
MCHCHHUHN HABBIKOB B
HOBBIX CUTYyalUAX.

OOyuaronuiicss ©MeeT
MPaKTUYECKUAM OIBIT
JIEMOHCTPHUPOBATH
TOTOBHOCTH K
MOCTPOEHUIO
npoeCCUOHATBHOU
Kapbephl U
OIpENEIECHUIO
CTpaTeruu
npodeccunoHanIbHOTO
pa3BUTHS HA OCHOBE
OIIEHKH TpeOOBaHUH
pBIHKA TpyJa,
MpEeI0KEHUN
pBIHKA
00pazoBaTeIbHBIX
YCIYT U C Y4ETOM
JIMIYHOCTHBIX
BO3MOJKHOCTEH B
MPEANOYTEHUM, HO
JIOIIyCKArOTCS
HC3HAYUTCIIbHBIC
OIIIMOKH, HETOYHOCTH,
3aTPyIHEHHUS IIPU
MEPEHOCe YMEHUH Ha
HOBBIE, HECTaHAAPT-
HBIC CUTYyalluu.

OO0yuaromuiics B
IIOJIHOM 00BbeMe
HMMEET MPAKTUYECKUI
OIIBIT
JIEMOHCTPUPOBATH
TOTOBHOCTE K
MOCTPOEHUIO
npodecCuoHATBHOM
Kapbephl U
OIpEIEICHUIO
CTpaTeruu
npodecCHoHATBHOT
0 pa3BUTHUSA HA
OCHOBE OIICHKH
TpeOOBaHUM pPBHIHKA
Tpyaa,
NpeII0KEHUI
pBIHKa
00pazoBaTEeNbHBIX
YCIYT U C Y4ETOM
JIMYHOCTHBIX
BO3MOJKHOCTEH B
MPEIOYTEHUM,
CBOOOIHO MTPUMEHSIET
IMOJIY4Y€HHBIC HAaBbIKA
B CUTyallUsAX
ITOBBIIIICHHOM
CIIOXHOCTH.

IIK-1. Crioco0HOCTDL BBHIIMOJTHATH KOMILIEKCHBIE HCCJIEIOBAHNSA M HCIIBITAHUSA
MaTepuaJIoB (U31eJuil), 00padaTbIBaTh, aHAJIM3UPOBATH U NPEIACTABIATH Pe3yabTAThI

HCCJIe0BaAHUM
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UIIK-1.2 Ymeer:
MIPOBOJIUTH
HaOJIIOICHUS U
HU3MEPEHUS,
COCTaBJIATh
OTYETEHI 110
pe3ysbTatam
MIPOBEACHHBIX
IKCIIEPUMECHTOB,
oOpabaTeIBaTh U
MPEICTaBIIATh
MOJTy4CHHBIE
Pe3yIIbTaThI

OOyuaromuiics He
yMeeT WM B HeI0CTa-
TOYHOM CTEMEHH yMe-
€T IPOBOJIUTH HaOJIFO-
JICHUS U U3MEPEHHS,
COCTaBIIATh OTYETHI
0 pe3yybTaTamM
MPOBE-TICHHBIX
9KCIIEPUMEH-TOB,
00pabaThIBaTh U
MPEACTABIIATE TTOTY-
YEeHHBIE PE3yIBTATHI

OOyuJaromuiicst 1eMoH-
CTPUPYET HEMOTHOE
COOTBETCTBHUE YMEHUN
POBOAUTE HAOMIO-
ACHUA U U3MCPCHUS,
COCTAaBJIATH OTYETHI 110
pe3yibTaTaM MmpoBe-
JACHHBIX 3KCIICPUMCH-
TOB, 00pabaTHIBATh U
MMpEeACTaBJIATH MOy~
YCHHBIC PE3YJILTATHI.
Honyckarorcs
3HAYUTENILHBIC OLINO-
KU, IPOSIBJISIETCS He-
JOCTaTOYHOCTH yMe-
HUH, TI0 psAy IOKa3a-
TEJeH, 00yJIaroIIHiics
HUCIIBITBIBACT 3HAYU -
TEJIbHBIE 3aTPYAHECHU
IIPU OIIEPUPOBAHUHU
YMCHUSAMU IIPU UX IIC-
peHoce Ha HOBBIE CUTY-
alyH.

OO0yuarommutics
JIEMOHCTPUPYET Yac-
TUYHOE COOTBETCTBHUE
yMEHUHI

MPOBOAUTE HaOIIO-
JICHUS ¥ U3MEPEHUS,
COCTaBJISITh OTYETHI 10
pe3yabTaTaM MpoBe-
JICHHBIX SKCIICPUMEH-
TOB, 00pabaTHIBATh U
MPEJCTABIIATh TOJY-
YCHHBIE PE3YJIbTaThI.
‘YMeHust 0CBOEHBI, HO
JIONTYCKAIOTCs He3HA-
YUTEIbHBIC OIUOKH,
HETOYHOCTH, 3aTPY/-
HEHUS TIPH TEPEHOCE
YMEHUI Ha HOBBIE,
HECTaHIapPTHBIC
CUTYyaIlUH.

OO6yuaromuiics
JEMOHCTPHUPYET MOJI-
HOE COOTBETCTBUE
YMEHHI

MPOBOAUTH HaOIIO-
JICHUSI U U3MEPEHHUS,
COCTABJISATH OTYETHI 110
pe3ynbTaTaM MpoBe-
JICHHBIX 3KCIIEpUMEH-
TOB, 00padaTHIBATh U
MPEACTABIATH MOITY-
YEeHHBIC Pe3yJIbTATHI.
CB000THO OnIepUpyer
MPHOOPETEHHBIMU
YMEHUSIMH, TPUMEHSI-
eT UX B CUTYyalUsX
MOBBILIEHHOMN
CIIOKHOCTH.

NIIK-1.3 Umeet
HaBbIKU
MIPOBEICHUS
U3MEpPEeHUI 1
HaOJIIOICHUH,
00paboTKn
pE3yNbTaTOB,
COCTaBJICHUS
OTYETOB U
MIpeICTaBICHUS
MOJTy4€HHBIX
TAHHBIX

OO0yuaromuiics He
VIMeeT Uil B
HEJI0CTaTOYHOM
CTETIeHN UMEET
HaBBIKH TIPOBEICHIS
U3MEpEHUH U
HaOII0IeHUH,
00paboTku
pe3yIbTaToB,
COCTaBJICHHUS OTYETOB
Y TIPEACTaBIICHU
MTONTyYEHHBIX JTAHHBIX

OO0yugaronuiicss UMeeT
HABBIKH MPOBEICHUS
U3MepeHui 1 HaOITto-
JleHui, 00paboOTKH
pe3yIbTaTOB, COCTAB-
JIEHUS OTYETOB U
MIPENICTABICHUS
ITOTyYeHHBIX TAHHBIX,
HO JIOITYCKAIOTCs 3Ha-
YUATEIbHBIE OIIHOKH,
MIPOSIBIISIETCSI HEAOCTA-
TOYHOCTH BJIa/ICHUS
HaBBIKAMH TI0 PSITY
MoKasaTesnei.
OOy4aromuiics uCIbl-
THIBA€T 3HAYNTEIHHBIE
3aTpyHEHUS TIPH TIPH-
MEHEHUU HaBHIKOB B
HOBBIX CUTYaIUsX.

OOyuarontuiicss UMeeT
HABBIKHU TPOBEICHUS
M3MepeHuil 1 HaOJIro-
JleHui, 00paboTKH
pe3yIBTATOB, COCTAB-
JICHHUSI OTYETOB U
TIpeCTaBICHUS
MONTyYEHHBIX JaHHBIX,
HO JIOITYCKAIOTCS
HEe3HAYHTENbHEIE
OIIMOKH, HETOYHOCTH,
3aTpyTHEHUS TIPU
MEPEHOCE YMEHUI Ha
HOBBIE, HECTAHIAPT-
HBIE CUTYAITHH.

OO0yuarontuiics B mMoJ-
HOM 00BhEME NMEeeT
HaBBIKU TIPOBEICHUS
M3MepeHui 1 Ha0JIro-
IleHui, 00paboTKH
pE3yJIbTaTOB, COCTaB-
JICHUS] OTYETOB U
MPEICTABICHUS
MOJTYYEHHBIX JJAHHBIX,

CBOOOITHO MMPUMEHSET
MOJTy4EHHbIE HaBBIKH
B CUTYaLUsX IOBBI-
LICHHOU CJIOXKHOCTH.

IIK-2. Crioco0HOCTH 0CYlIeCTBJISATH BLIOOP MaTEPHAJI0B U TEXHOJOTHYECKHX MPOIEecCOB
JJIS TOJIyYeHH S 32JaHHOT0 KOMILJIEKCA CBOICTB
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HIIK-2.1 3unaer:
METaJJIMUEeCKHIE U
HeMeTaJJIMUeCKIe
KOHCTPYKIITMOHHBI
en
WHCTPYMEHTAJIbH
bI€ MAaTEPHAJIbI,
HMX CBOMCTBA,

OO0yuaromuiics
JIEMOHCTPUPYET TO0JT-
HOE OTCYTCTBHE WA
HEIOCTaTOYHOE COOT-
BETCTBHE CIICIYIOIINX
3HaHMI:
METaJUTMYECKUE U
HEMETAJUTMYECKHIE

OO0yuaromutics
JIEMOHCTPUPYET HEMOJI-
HO€ COOTBETCTBUE
CIEAYIOIMUX 3HaHWUM:
METAJUIMYECKUE U
HEMETAJIIINYECKHE
KOHCTPYKIIMOHHBIC 1
MHCTPYMEHTAaJIbHbIC

OO0yuarommutics
JIEMOHCTPHUpPYET Yac-
TUYHOE COOTBETCTBUE
CIENYIOUIUX 3HAHUI:
METAJUINYECKUE U
HEMETAJNINYECKUE
KOHCTPYKIIMOHHBIE U
MHCTPYMEHTAJIbHbIC

OO6yuaromuiics
JIEMOHCTPUPYET TOJT-
HOE COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
METAIJIMYECKUE U
HEMETAJUINYECKHUE
KOHCTPYKIIHOHHEIE U
MHCTPYMEHTAJILHEIE
MaTepualibl, UX CBOM-

Il bl . . -
croco6 KOHCTPYKLIMOHHBIE U | MaTEpUaIbl, UX CBOMU- MaTepua’bl, ux ceoi- | CTBa, CI10COOBI YIpoy
OYHEHUS )
YHp ’ HWHCTPYMEHTAIbHBIC CTBa, CIOCOOBI YIIPOU- | CTBA, CIOCOOH! yrpoy- | HCHHA, TEXHOTOTHHICC
TEXHOJIOTUYECKHUE . KH€ BO3MOXXHOCTH
MaTepHalbl, X CBOW- | HEHHs, TEXHOJIIOTHYEC- | HEHUS, TEXHOIOTuIec- .
BO3MOXHOCTH 5 TePMHUIECKON 00pa-
o CTBa, CIIOCOOKI YIIPO4- | KWE BO3MOXHOCTH KH€ BO3MOXXHOCTH
TEPMUYECKOU ’ yip 5 8 OOTKH, METOIBI TIPO-
O6pa6OTKI/I HeHI/IH, TepMI/I‘-IeCKOI/I 06pa' TCpMPI‘IGCKOPI 06pa' BeﬂeHI/Iﬂ CprKTyp'
9
METOIBI TEXHOJIOTNYEC-KUe 00TKH, METO/IBI TIPO- 00TKH, METO/IBI TIPO- HOTO aHaM3a u
TIPOBEJICHHS BO3MOXXHOCTH BEJICHUS CTPYKTYP- BEJICHUS CTPYKTYP- OIPCACIICHUA
CTPYKTYPHOTO TEpMHUYECKOil 00pa- HOT'O aHaJIN3a U HOT'O aHaJIN3a U OKCILTyaTallHOHHBIX
6 CBOWCTB JieTajel u
aHAIN3a 1 OTKHU, METOJIBI TIPO- | OIpEIEICHUs orpeeNeH st HHCTPYMEHTOB
BEJICHUS CTPYKTYp- JKCILTyaTaI[MOHHBIX JKCILTYyaTa[MOHHBIX '
OIIpEeNEICHNA s PYKTYp y yatan, ; 1 yaran ; CBOGOJIHO OMEPUpPYET
HOT'O aHaln3a u CBOMCTB JieTajei u CBOWCTB JieTaiei u
3KCHJ’Iy’itTaHI/IOHH pit it NPHOGPETEHHBIMI
BIX CBOMCTB orpesieNeHuUs WHCTPYMEHTOB. WHCTPYMEHTOB.
¢ Ou ¢ pe pyM pyM 3HaHUSIMH.
JleTanen u 9KCILTyaTal[HOHHBIX HonyckaroTes Jonyckarorcs
HHCTPYMCHTOB CBOMCTB JeTanei u 3HAYMUTCIBHBIC OHO- | He3sHAUMTETBHBIE
HHCTPYMEHTOB KH, IpOABIACTCA OIMOKH, HETOYHOCTH,
HEJIOCTaTOYHOCTh
. 3aTpyAHEHUs IpU
3HaHUi 10 psxy
MoKasaresei, ooyJato- aHATITIICCKIX
IIHIACS UCTIBITBIBACT Orcpanusx.
3HAYUTENbHBIE 3aTPY /-
HEHMs IIPU OIIEPUPOBa-
HUU 3HAHUSIMH IIPU UX
IIepEeHOCe Ha HOBBIE
CUTYyalLlUH.
UIIK-2.2 Ymeer: | OOyuarommiicst He OOyuatommuiics 1eMoH- | OOyJarommuiics OOyuaroruiics

BBIOMpATh
MaTepuaibl s
JieTane MallIuH,
pUOOPOB U
WHCTPYMEHTOB,
BUJ] TEPMUYECKOU
00paboTKHy,
MIPOBOIUTH
CTPYKTYPHBIH
aHaju3 u
U3MEpPEHUS
MoKazaTeneH,
XapaKTEepU3 YOI
X
AKCIUTyaTallMOHH
bI€ CBOMCTBA

yMEeT WJIN B HEIOCTa-
TOYHOH CTENEeHH yMe-
eT BRIONpaTh
MaTepuabl s
JeTajiei MaIyH,
puoOOpOB U
WHCTPYMEHTOB, BU]I
TEepMUYECKON 00pa-
OOTKH, TIPOBOANTH
CTPYKTYPHBII aHAIN3
Y U3MEpEeHUus
TOKa3aTeleH,
XapaKTepPHU3YIOIIIX
SKCILTyaTallMOHHbIE
CBOMCTBa JcTajeh u
HUHCTPYMEHTOB,
yCTaHaBIIUBaTh
MIPUYHHBI UX

CTPUPYET HEMOJIHOE
COOTBETCTBHE YMEHUI

BEIOMpATh MaTepHAIIbI
JUTS JieTaJei MaIinH,
IPUOOPOB U HHCTPY-
MEHTOB, BH]I
TEpPMUYECKOU 00pa-
OOTKH, TIPOBOJIUTH
CTPYKTYPHBIN aHAIN3 U
WU3MEpEHUs
TTOKa3aTeneH,
XapaKTePU3YOITIX
JKCILTyaTalliOHHBIC
CBOMCTBa JeTajeh u
UHCTPYMEHTOB,
yCTaHaBIIMBATh
MIPUYUHBL UX
OTKJIOHCHUS OT

JIEMOHCTPUPYET Yac-
THYHOE COOTBETCTBHE
yMEHUHI

BEIOMpATh MaTEpHAITBI
JUTS JieTael MariiH,
puOOpPOB U HHCTPY-
MEHTOB, BU/I
TEpMUYECKON 00pa-
0OTKH, IPOBOJVUTH
CTPYKTYPHBIN aHAIIN3
Y U3MEpEHUs
TTOKa3aTeNneH,
XapaKTepU3yIOIIUX
AKCILTyaTallMOHHbIE
CBOMCTBA JieTaJIeH U
WHCTPYMEHTOB, yCTa-
HABJIMBATh IPHUYUHBI

JIEMOHCTPHUPYET TI0JI-
HOE COOTBETCTBHE
YMEHUI

BBIOMpATh MaTEPUAITBI
JUIS IeTaeld MaIiiH,
puOOpPOB U UHCTPY-
MEHTOB, BH]I
TepMUYECKOI 00pa-
OOTKH, POBOANUTH
CTPYKTYPHBIN aHAIN3
1 U3MEpEHUs
TOKa3aTeneH,
XapaKTepPU3YIOIIHX
IKCIUTyaTallMOHHbBIE
CBOMCTBA JIeTayei 1
WHCTPYMEHTOB, yCTa-
HAaBJIMBATh IPHUYUHBI
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IeTaneu u
HHCTPYMEHTOB,
yCTaHaBJIUBATh
HpI/I‘II/IHbI nux
OTKJIOHCHHUS OT
3aJaHHBIX
apaMeTpoB

OTKJIOHEHHUS OT
3aJIaHHBIX
rapamMeTpoB

3a/JaHHBIX TapaMeTPOB.
Honyckarorcst
3HAYUTENbHBIC OIUO-
KU, TIPOSIBJIETCS HE-
JIOCTaTOYHOCTH yMe-
HUH 110 psAy [TOKa3a-
Telel, 00yJaroImuics
HUCIIBITHIBACT 3HAYU -
TeJIbHBIE 3aTPYIHEHU
IIpH OIIEpUPOBAHUU
YMCHUSAMU IIPU UX IIC-
peHoce Ha HOBBIE CUTY-
aIum.

X OTKJIOHCHHA OT 3a-
JAaHHBIX MMapaMCTPOB.
YMenus OCBOCHBI, HO

JIOITYCKAIOTCsI HE3HA-
YUTEIbHBIC OLIHOKH,
HETOYHOCTH, 3aTPY/-
HEHUS TPH MEPEHOCE
YMEHUI Ha HOBBIE,
HECTaHJIapPTHHIC
CUTYyaIlUH.

WX OTKJIOHEHUS OT 3a-
JAHHBIX TapaMeTPOB
CB000IHO OnIepUpyeT
nproOpETEeHHBIMU
YMEHHUSIMU, IPUMEHS-
€T UX B CUTyallusxX
TOBBILIEHHOMN
CIIO’KHOCTH.

HIIK-2.3 Nmeer
HaBBIKH: BEIOOpA
MaTepuasoB s
Pa3IUYHBIX
U3JEIINH, BUI
TEPMUYECKOU
00paboTKH,
MIPOBEACHUS
CTPYKTYPHOTO
aHaIn3a,
U3MEpPEHUS
MmoKasaTeleH,
XapaKTepU3 YOI
X
AKCIUTyaTallMOHH
BIe CBOMICTBA
nerajge u
UHCTPYMEHTOB,
YCTaHaBJIMBATh
MPUYHHBI UX
OTKJIOHCHMS OT
3aJIaHHBIX
MapaMeTpoB

OOyuaromnuiics He
HUMECT NJIN B
HEJI0CTATOYHOU
CTCIICHU

NMECT HAaBBIKU
BBIOOpa MaTEpHAIOB
IJIA pa3jIMdHbIX
U3ICIHH, BU]
TEPMHUIECKOH 00-
paboTKH, TIPOBEIACHUS
CTPYKTYPHOT'O aHAJIN-
3a, U3MEPEHUs MoKa-
3aTenei,
XapaKTepPHU3YIOIIIX
IKCIUTyaTaIllMOHHBIE
CBOMCTBa JieTaliel U
WHCTPYMEHTOB, yCTa-
HaBIMBAaTh MPHYNHBI
WX OTKJIOHEHHSI OT
3aTaHHBIX
rapamMeTpoB

OO6yuaromuiicss UMeeT
HaBBIKH BBIOOpa
MaTEepPHAJIOB JIJIs
pa3IUYHBIX U3AETUH,
BUJ] TEPMHUECKOMN 00-
paboTKH, IPOBEIEHHS
CTPYKTYPHOI'O aHaJIn-
3a, M3MEPEHUS ITOKa-
3aTeneH,
XapaKTePU3YIOLTIX
JKCILTyaTalliOHHBIC
CBOIICTBA AeTajneil u
WHCTPYMEHTOB, yCTa-
HaBJIMBATh TPUYUHBI
WX OTKJIOHEHHS OT
3a/IaHHBIX ITAPaMETPOB.
Ho nonyckarorces 3Ha-
YUTENIbHBIE OIIHOKH,
MIPOSIBIISIETCSI HEAOCTA-
TOYHOCTH BJIQJICHUS
HaBBIKAMH TI0 PSITY
MoKasaTesnei.
OOy4aromuiics uCIbl-
THIBA€T 3HAYNTEIHHBIE
3aTpyJHEHUS MPH MIPH-
MEHEHHWH HAaBBIKOB B
HOBBIX CUTYaIUsX.

OOGyuaronuiicss UMeeT
HaBBIKH BBIOOpA
MaTepuasoB JIs
Pa3IMYHbBIX U3JIETUH,
BH/JT TEPMHYECKOI 00-
paboTKH, TPOBEEHHS
CTPYKTYpPHOTO aHaJIH-
3a, U3MEpEeHus TIoKa-
3aTeNeH,
XapaKTEePHU3YIOTIX
9KCILTyaTaIl[iOHHBIC
CBOICTBA AeTaneil u
WHCTPYMEHTOB, yCTa-
HaBJIMBATh IPHUYUHBI
WX OTKJIIOHEHUS OT
3a/IaHHBIX TTAPaMETPOB
Ho nomyckarorcst
HE3HAYHTENbHEIE
OIIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
MEPEHOCe YMEHUH Ha
HOBBIE, HECTAHIAPT-
HBIEC CUTYAaITHH.

OO0Oy4arouics B 1oJ-
HOM 00bEME IMEeT
HaBBIKH BBIOOpA
MaTEpUaIoB JJIs
Pa3IMYHBIX U3JIETUH,
BH/I TEPMHYECKOI 00-
pabOTKH, TPOBECHUS
CTPYKTYPHOI'O aHaJIu-
3a, U3MEPEHUs MOKa-
3aTelei,
XapaKTepU3YIOIIHNX
9KCIUTyaTallMOHHBIE
CBOICTBA JeTaneil u
WHCTPYMEHTOB, yCTa-
HaBJIMBATh IPAYUHBI
WX OTKJIIOHEHHS OT
3aJJaHHBIX
MapaMeTpoB.
CB00OOIHO TIPUMEHSIET
MONTyYeHHBIEC HABBIKH
B CUTYaIlUsX ITOBBI-
LIEHHOU CJIOXKHOCTH.

IIkaabl OlleHUBAHUA Pe3YJbTATOB MPOMEKYTOYHOH ATTECTAMM W HX
onucaHue:
dopma NPpoMe:KYTOUYHOM aTTeCTANMH: IK3aAMEH.
[TpomexyTouHas aTTecTanus oOyJaromuxcs B popMe 3K3amMeHa MPOBOAUTCS

[0 pe3yjbTaTaM BBIMOJHEHUS BCEX BUIOB y4eOHOUM palboOThI, MPEayCMOTPEHHBIX
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y4eOHBIM TIJIAHOM MO JaHHOM MUCHMIUIMHE (MOJYJI0), MPU 3TOM YUYUTHIBAIOTCS
pe3yNbTaThl TEKYLIEro KOHTPOJSI yCIEBAEMOCTH B TeueHHe cemecTpa. OueHka
CTEMEHU JOCTHXKEHHUS O0YUYalOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYyUYEHUS IO
TUCHUIUIMHE (MOJYJII0) MPOBOJUTCS TMpenojaBaTeseM, BEIYIIUM 3aHSATUSA 10
TUCUUIUIMHE  (MOJYJIO)  METOJAOM  d3KcmepTHoW  omeHku. [lo  uroram
MPOMEKYTOUYHON aTTECTAllMM MO IUCHUIUIMHE (MOJYJIO0) BBICTABISETCS OIICHKA
COTIUIHOY, «XOPOIIIOY, «YTOBICTBOPUTEIBHOY WU «HEYIOBIETBOPUTEIBLHOY.
K npoMexxyTouHOM aTTecTanuu TOJIbKO CTYJEHTHI JOJKHBI BBITIOJHUTH BCE

BUJIbI yueOHOM paboThI, MPeAYyCMOTPEHHBIE paboUuei mMporpaMmMoi o TUCIUTUIMHE
«HanotexHosmorun» (aKTUBHO y4aCTBOBAJIM B JICIOBOM UIPE — YCICIIHO 3aIUTHIH
WHHOBAIIMOHHBIM MPOEKT M0 TEXHUYECKOMY MTPUMEHEHUIO HAHOTEXHOJIOTUH 1

T.J.).

Ikana oneHuBaHuA Onucanue

BreimonHensr Bce BUABI  y4eOHOW  pabOTHI,
peayCMOTPEHHbIE YueOHbIM M1aHoM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMECHUH,
HAaBBIKOB IIPUBEICHHBIM B TabnuIax
nokasareyied, OomnepupyeT MNpPHOOPETECHHBIMU
OTnananHO 3HAHUSIMH, YMEHUSIMHU, HABBIKAMH, NPUMEHSIET
VX B CUTyalMsAX ITOBBIIIEHHOMN CIOXKHOCTU. [Ipn
TOM MOTYT OBITh JOIMYIICHBl HE3HAYUTEIbHBIC
OMMUOKH, HETOYHOCTH, 3aTPyAHCHUS TIpU
AHAJIMTUYECKUX ONEpaLUsIX, IEPEHOCE 3HAHUU U
YMEHHMI Ha HOBBIE, HECTAHAAPTHBIE CUTYaALIUU.

Beimonnensl Bce BHIBI  y4eOHON  paboTHI,
IpeAyCMOTpPEHHBIC y4eOHBIM M1aHoM. CTyaeHT
JIEMOHCTPUPYET HEIMOJHOE, HO IMPaBUIBLHOE
Xopo1io COOTBETCTBUE 3HAHWW, YMEHHWI, HaBBIKOB
IPUBEJICHHBIM B TAaOJMIaX IMOKAa3aTelsiM, JTHOO
eClii TpH OTOM OBUIM  JOMyIIeHBl  2-3
HECYIIECTBEHHBIEC OIINOKHU.

BoinmonHensl Bce BUABI  y4yeOHOW  pabOTHI,
MpeyCMOTPEHHBIE YUeOHBIM TuiaHOM. CTyIeHT
Y 10BAETBOPUTENBHHO JEMOHCTPUPYET COOTBETCTBHE 3HAHUW, B
KOTOPOM  OCBEIllEHa OCHOBHas, HaubOoJlee
BaXXHaslT 4YacTh MaTepuana, HO TMpU OTOM
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A0oIIymieHa oaHa 3HAa4YUTCIIbHAasd omubOKa WA
HCTOYHOCTSD.

He BeimonneHn oguH miau 6ojiee BUAOB ydeOHOM
paboThI, MPEIYCMOTPEHHBIX YYEOHBIM ILTAHOM.
CryneHr JEMOHCTPUPYET HEIIOJIHOE
COOTBETCTBUE 3HAHWUW, YMEHUN, HaBBIKOB
NPUBEJICHHBIM B  TalbnuIlax  MOKa3aTelel,
HeynoneTBopuTenbHO JIOMTYCKAOTCS 3HAYUTEIbHBIC OIIHNOKH,
MPOSIBIISIETCA  OTCYTCTBUE 3HAHUW, YMEHWH,
HaBBIKOB MO Py IOKa3aTeled, CTYIEHT
WCTIBITHIBAET 3HAUUTENBHBIC 3aTPYJHCHUS TPHU
ONEPUPOBAHUHU 3HAHUAMHU U YMEHUSMU MPU UX
MIEPEHOCE HA HOBBIE CUTYAIIUHU.

DoHIBI OLIEHOYHBIX CPECTB NMPeACTABICHbI B IPUJIOKEHHHU 2 K padouei
nporpamme.

7. YueOHO-MeTOoAN4YeCcKOoe 1 MH(POPMALMOHHOE 00eceYeHue TN CIUTLTHHBI

a) OCHOBHAaf JuUTepaTypa:

1.Bonkos I".M. HanotexHoMOTHS B MATUHOCTPOCHHUH : YICOHUK. —

M.: UTH®PA-M, 2019. — 307 c.-na caiite Znanium.com

2.BonkoB I''M. Onnaiin kypc HaHOTEXHOJIOTHS B MAITUHOCTPOCHHUH.

-Ha caiite LMS Mocnosaurexa

0) JOMOJIHUTEIbHAS JIUTEepaTypa:

1.Bonkos I'.M., 3yes B.M. MarepuanoBeaeHue: yaeOHUK,

Paznen V, Hanomarepuansl. - M.: «Akagemus», 2008. — 400 c.-4903k3.
2.BonkoB ['.M. MammHOCTpOUTENBHBIE MAaTEPUAIIBI HOBOT'O TOKOJICHHUS:
yaebHoe mocobue. — M.: UHDOPA-M, 2018. — 319 ¢.-500 7xks3.

B) MIPOrpaMMHoOe odecriedeHue U HHTEePHeT-pPecypcChl:
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CTyneHThl paboTalT HAa KOMITBIOTEPE, UCIIOJIBb3YS CTAHAAPTHBIE MPOTPAMMBI
tura Word ¢ nmporpammubiM obecrieuenuem Windows10.

HNHuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIUYECKHE M MH(POPMAIIMOHHbBIE
MaTCpualibl B 3JICKTPOHHOM BUJC, ITPCACTABIICHHLIC HA camnrax:

http://www.portalnano.ru

http://www.nanoindustries.com

http://www.nanometer.ru

http://www.nanotechweb.org

http://www.nanotechweb.org

http://www.bulknanomat.ru

1. MarepuajibHO-TeXHHYeCKOe ol0ecniedeHne JMCUMIINHBI.

CrenmanusupoBaHHas ydeOHas ja0Ooparopusi Kadenpsl «Martepuanose-
nenue» Ayn.1313, ocHamieHHass COBPEMEHHBIMH CpEICTBaMU HHQOpMaIv-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH J0CTyNa K TJI00aNbHBIM HH(OpMa-
IIMOHHBIM pecypcaM B 00JIaCTH MaTEpHUAIOBEJCHUS M TEXHOJOTHUU, a TaKkKe
IPOEKTOPOM C SKPAHOM.

2. MeTtoanyeckne peKOMeHIAUH IJIs1 CAMOCTOSTEIbHOI PadoThI
CTYJ€HTOB

CryneHTaMm Uil CaMOCTOSITENIbHOW PabOThl PEKOMEHIYETCS UCIOB30-
BaTh COBPEMEHHBIMH METOJbI WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH JoCTyma K IIo0albHBIM WH(GOPMAIMOHHBIM pecypcaM B 00JIacTh
MaTEepUAIOBEACHHS U TEXHOJIOT HH.

[Tpu moATrOTOBKE K CEeMUHApaM PEKOMEHIIYEeTCS HCIIOJIb30BaTh HH(OP-
MaIoHHbIe IHTepHET-pecypchl, MpEICTaBICHHBIE HA caiTax B pasneie /7
JTaHHOM pabouel MporpaMMBbl.

3. MeToauueckue peKOMeHAANUM JIf NpenogaBaTe/is

[IpenonaBaTento peKOMEHIYETCSI UCTIOJb30BaTh JIUYHBIN ONBIT MPAKTHU-
94ecKkoil paboThl B 00JIACTM HAHOTEXHOJIOTHH, JKEJaTeIhbHO C KOHEYHBIM
pe3yJabTaTOM B BHJI€ MHHOBAIIMOHHOTO MPOEKTA, JOBEJACHHOTO J0 3aBOJICKOMN
CTaJuu MPOU3BOJICTBA.

JIns OCBOEHHUS TEOPETUYECKOW YacTH JTUCHUIUIMHBI HAYMHAIOIIEMY
IPENoIaBaTENI0 PEKOMEHYETCS PEryJsIpHO 3HAKOMUTHCS C TEPEIOBBIMU
HAy4YHO-TEXHUUYECKUMHU paboTaMH B OOJIACTH HAHOTEXHOJOTHUU M CMEXHBIX
obOnactel (PyHIaMeHTaNbHON HAyKH MOCPEACTBOM HH(OPMAIMOHHBIX
NutepHeT-pecypcoB, MpeACTaBICHHBIX Ha caillTax B pasjueine /  JTaHHOU
paboueiil mporpaMmel.


http://www.portalnano.ru/
http://www.nanoindustries.com/
http://www.nanometer.ru/
http://www.nanotechweb.org/
http://www.nanotechweb.org/
http://www.bulknanomat.ru/

[Ipoduns moaAroToBKU
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[Ipunoxenue 1.
CTpykTypa u conep:xkanue qucuuninabl «HanorexHonorum» mo
HAINIPABJICHUIO MIOATO0TOBKH

22.03.01 «MaTepuasnioBeieHHe ¥ TEXHOJIOTHU MaTEePHAJIOB»

IlepcnekTBHBIE MaTePHAJIbLI U TEXHOJOTUH
(0axanaBp)

n/n

Pa3pen

Cemectp

Heneas
cemecTpa

Buabi yuedHoii padorsl,
BKJIIOYas CAMOCTOSITEIbHYIO

paboTy CTY/IeHTOB,

U TPYAOEMKOCTDH B Hacax

Bun

J

CpP

I/C | JIa6 C

KCP

K.P.

HanorexHoJsiorusi

1-9

11

O6mras xapakrepuctuka. [ 'eomerpu-
YCCKUEC IMapaMeTPbl HAHOYACTHII.
Hcroprueckue npeamnocsuiku. Ko-
JIOMTHASI XUMHUS KaK MPApPOIUTEIb
HaHOTeXHoJIoTuH. 3MenpueHme
gactull. CTeneHb TUCIIEPCHOCTH.
VYIIbTpaaucIiepcHbIE CHCTEMBI.

1.2

OU3NKO-XUMHUYECKHUE OCHOBBI HAHO-
apdexTa. DHEPreTHIECKOE COCTOS-
HUE aTOMOB BelllecTBa B 00beMe U Ha
MoBepXHOCTHU paszzena ¢a3. Kpanro-
BbI€ TOUKH. KpUTHuecKkuii tuameTp
HaHOYACTULl. MOJIEKyNIIpHBIE Ua-
rpaMmmMMebl. MIHIEKC CBOOOTHOM
BaJICHTHOCTH aTOMOB XUMHUYECKOTO
coenuHeHus. Bnusiaue pazmepa
MOJIEKYJT KOHJICHCUPOBAHHBIX
apoMaTHUYeCKHX yIrJIeBOJIOPOIOB Ha
JIOJIF0 HEHACBHIIIICHHBIX CBSI3ei
nepudepuitHbIX aTOMOB YIIIepo/a.
KonundecTBeHHas OlleHKa BETUYHHBI
KPUTHUYECKOTO JIMaMEeTpa.

10

1.3

Knaccugukamus neneBbx Mpoayk-
TOB HaHOTeXHoJIorun. HaHouacTuisl.
Hanomnoxpsitus. O0beMHbIE HAHOMA-
Tepuansl. MetamaTepuansl.

HanouyacTHIbI

10-18
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2.1

JlucriepraioHHbBINA COCO0 moTyde-
HUS IMCIIEPCHBIX YaCTHUI] BEIECTBA.
KonpaencannoHHslii crocob nomyye-
HUS IUCTIEPCHBIX YaCTHUI] BEIECTBA.
TepMuHBI «CBEpXY-BHU3» U «CHU3Y-
BBepx». HaHOOOBEKTHI cemericTBa
bymiepeHoB. DHA0(DYIICPEHBI.
HanotpyOku. I'paden. AcrpaneHsl.

14

2.2

Copb6entsi. Cencopsl. [IneHkwu.
HanosnextpoHuka. OMUTTEPBI.
CBepXIpOBOIHUKU. XUMUUYECKHE
CBOWCTBA HAHOYACTHII.

12

2.3

MamuHOCTPOUTENBHOE MPUMEHEHUE
HaHOpa3MEpHBIX yacTull. TexHuuec-
KO€ PUMEHEHHE HAaHOYACTHII.
MemuuuHcKoe IPUMEHEHHE HaHO-
YacTHLI.

14

HanonokpbiTust

1-6

3.1

OnunaMmupoBaHue. MHOTOCIONHbIE
KOMTIO3HIIMOHHBIC HAHOTIOKPBITHSI.
Anma3zono100HbIe HAHOCTPYKTYPH-
pOBaHHBIC IOKPBITUS. HaHOTOKPEI-
THUS U1 OCBETJIEHUS onTUKU. ['uipo-
rpsi3e3alIuTHbIE HAHONOKPBITHS. [{u-
JaTaHTHbIE HAHOTIOKPBITHS. LIBeTo-
00pa3yronue HAaHOTTOKPBITHS

16

Hanomartepuabl

7-12

4.1

TexHonorust KOHCOJIMIUPOBAHUS Ha-
HO0OBeKTOB. OOBEMHBIN HAHOCTPYK-
TypupOBaHHbBIN MaTepuan. O0beM-
HBI MaTepHal ¢ HaHOJ00aBKaMHU.
OObeMHBIN HaHO(PPArMEHTUPOBAH-
HbIH MaTepuas. O0bEMHBIN yriIepo-
HBIIl HAaHOMAaTepual.

16

MeTamatepuaJbl

13-18

5.1

Hcropuueckue npeanocsbuiku. Teo-
peTUYEeCKrEe OCHOBBI TEXHOJIOTUH.
Knaccudukanus. Texuudyeckoe npu-
MEHEHHE.

16

Bcero yacoB o AuCIUILIMHE

54

36

126
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[Ipunoxenue 2
MUHUCTEPCTBO HAYKHU U BbICIIIEI'O OGPA3OBAHIA
POCCHUHUCKOU ®EAEPAILINN
denepalibHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE

BBICILIETO 00pa30BaHUs
MOCKOBCKHUN MOJIUTEXHUYECKUN YHUBEPCUTET

Hanpasnenue moaroToBku:

22.03.01 «MarepuanoBeeHUE U TEXHOJIOTUHA MaTEPUAIIOBY
OII (npoduns): «IlepcreKTUBHBIE MaTepUaIbl U TEXHOJIOTHUH»

Kadenapa: «MartepuajioBeieHue»

®OH/I
OLIEHOYHBLIX CPEJICTB

MO YYEBHOM JUCHMUIIIUHE

Hanorexuosornun

Cocras: 1. ITactiopt (hoH1a OIIEHOYHBIX CPEJICTB
2. Onucanue OLIEHOYHBIX CPEJICTB:
A.KoHTposIbHBIE BONPOCHI JIJI1 KOJUIOKBHYMa
b. TemaTunka J1€710BOM UTPHI
B. Dk3aMeHaIMOHHBIE OWIIETHI

CocTaBHUTEIIb:
JOLEeHT, K.T.H. CoutHeB A.T'.

Mockaa, 2022 rox



Tabmuma 3 [Tacnopt @OC no pucuuruinHe "Hanorexnonorun"
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Kon OneMeHTbl KOMIIETEHIIUMU Konrpomup | Ilepuo- | Bunel Cro- Cpen-
KOM- (4acTv KOMIETEHINH ) yeMbIe Y- KOHTPO | COOBI cTBa
re-TeH- MO/TYJIH, HOCTh s KOHT- | KOHT-
117011 pasnensl KOHTpO- poJist poJist
(TembI) TSt
JTUCIUTIITUH
Bl TIO
paboueii
nporpamme
1 2 3 4 5 6 7
YK-1 NVYK-1.1. Ananusupyer | Bee TEK Cobece | YV Komnox-
3anaty, BBIJICIIASA €C | paznensl Ha kax- | - BUYM
0a30BbI€ COCTABJISIONINE oM 3a- | moBaHm
NYK-1.2. Ocymectisier
HATUU e
MTOUCK, KPUTHYECKH
OIIEHUBAET, 0000IIIaeT,
CHUCTEMAaTU3UPYET U
pamxupyeT HH(GOpPMAIHNIO,
TpeOyeMyto JIsl PEeIICHHS
IOCTaBJICHHOM 3aJauu
NYK-1.3. PaccmarpuBaer u
npearaeT pauoHalbHbIE
BAapUAHTHI PELICHUS
MOCTAaBJIEHHOM 3a7a4H,
HCTOJIb3YsI CUCTEMHBII
MOAXO0J1, KpUTUYECKU
OIICHUBAET UX IOCTOMHCTBA
Y HEJOCTaTKU
YK-6 NYK-6.1. Ucnonb3yer Bce TEK Cobece | V Komnok-
HUHCTPYMCHTBI U ME€TOJbL pasuensl Ha xax- - BUYM
yIpaBJICHUSIBPEMEHEM IIPH oM 3a- | moBaHH
BBITIOJTHEHUH KOHKPETHBIX S o
3a/1a4, MPOEKTOB, MpU
JOCTHKEHHUH MOCTaBICHHBIX
nenen
NYK-6.2. Onpenensier Bce TEK Cobece | Y Komok-
MIPUOPUTETHI COOCTBEHHOU pasiere] Ha kax- | - BHYM
NEeSATENbHOCTH,
JIOM 3a- | JIOBaHU
JIMYHOCTHOTO Pa3BUTUS U
HSATUU e

podecCHoHAIBHOTO POCTa
NVYK-6.3. JleMoHCTpUpYET
TOTOBHOCTH K IOCTPOCHHIO
npodeccruoHaIbHON
Kapbepbl U OMPEACICHUIO
cTpaTeruu
poheccuoHaTBEHOTO
pa3BUTHUS Ha OCHOBE OIICHKU




22

TpeOOBaHUH pBIHKA TPY/Ia,
NIPEIOKEHUIN PBIHKA
00pa30oBaTeNbHBIX YCIYT U C
YYETOM JIMYHOCTHBIX
BO3MOKHOCTEHN U

MPEIITOYTEHU I
IK-1 UIIK-1.1 3naer: uenu u Bce ITA [ly6ému | KT Heno-Bast
3aAa4y IIpOBOAUMBIX pas3nensl Yy-Has ponesas
WCCIIEIOBAaHU, METO/IBI HOCTTe 33- urpa
MIPOBEACHUS aamep- —
HKCTIEPUMEHTOB U
Habonenmit, 0606menus u | CHAT MH-
00paboTKK HH(POpPMAIIHH; paszena 5 HOBaln
NIIK-1.2 Ymeer: -
MIPOBOJIUTH HAOIIOACHUS OHOT'O
W3MEPEHUsI, COCTABIIATh IPOCKT
OTYETEHI 110 pe3yTbTaTaM a
MIPOBEACHHBIX o
IKCTIEPUMEHTOB,
o0OpabaTeIBaTh U Teme.
MPEACTABIIATH NOJYYEHHBIE «Texun
Pe3yNbTaThI; -4yecKkoe
UIIK-1.3 Nmeet HaBBIKK npuMe-
MIPOBEJICHUS] UBMEPEHU U T
Ha0MroAeHUH, 00pabOTKH HAHOIO
Pe3yNIbTaTOB, COCTABJICHUS .
OTYETOB U MPEICTaBICHUS .
HOJIy9EHHBIX JAHHBIX PBITAID
HIIK-2.1 3naer: Bce ITA [Iy6omu | KT Heno-Bast
T1K-2 MCTAJUIMYCCKHAC 1 pas3aensl Yy-Hast poJeBas
HEMETaJNTNYEeCKHe Hoce 3a- urpa
KOHCTPYKIIMOHHBIE U saBep- mra
HMHCTPYMEHTAIIbHbIE
MaTepHaibl, UX CBOMCTBA, LHCHUA HH-
CIIOCOOBI YITPOUHEHHS, paznienos 1- HOBalln
TEXHOJIOTUYECKHE 4 -
BO3MOHOCTH TEPMUYECKOM OHOTO
00paboOTKH, METOIbI IPOEKT
MIPOBEJICHUS] CTPYKTYPHOTO a:
aHaJlM3a U OompeeseHus
SKCHJ'IyaTaI_[I/I(r))HHI:IX «Texin
CBOWCTB JieTaJied 1 ~HecKoe
UHCTPYMEHTOB HpUMEC-
NIIK-2.2 Ymeer: BbIOUpaTh HEHUE
MaTepHanbl Ui JeTanei 00BeM-
MallliH, TpHOOPOB U HEIX
WHCTPYMEHTOB, BUJ HAHOMA
TEPMUYECKOH o6pa60TK1§, repra-
MIPOBOJUTH CTPYKTYPHBII
JIOB»

aHaJIu3 U U3MEPEHUS
MoKazaTenen,
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XapaKTePHU3YIOIIHX
IKCIUTyaTaI[MOHHBIE
CBOMCTBA JeTaICH U
WHCTPYMEHTOB,
yCTaHABIUBAThH MTPUYUHBI UX
OTKJIOHEHHMSI OT 3aJJaHHBIX
apaMeTpoB;

WIIK-2.3 MMeeT HaBBIKU:
BBIOOPA MaTEepPHAJIOB ISt
Pa3IUYHBIX U3JICITHHA, BHT
TEPMUYECKOH 00paboTKH,
MIPOBEJICHUS CTPYKTYPHOTO
aHaJIN3a, U3MECPEHUS
MoKasaTeneH,
XapaKTEePHU3YIOIIHX
IKCIUTyaTaI[MOHHBIE
CBOMCTBA JIeTaICH 1
WHCTPYMEHTOB,
YCTaHABIIMBAThH MTPUYNHBI UX
OTKJIOHEHMS OT 3aJJaHHBIX
apaMeTpoB

A.KoHTpo/bHBIE BONIPOCHI JJs1 KOJUIOKBHYMA

K paszneay 1. HanotexHosnorus

1. Yro Takoe HAHOTEXHOJIOTUs?

2. YTto Takoe CTeneHb TUCTIEPCHOCTU?

3. O0BsicHUTEe (HhOPMHUPOBAHKE OCOOBIX CBOWCTB MOBEPXHOCTHOTO CJIOS BEIIECTRA.
4. Y10 Takoe KpUTHYECKUN TUaMETP HAaHOYACTHIL?

5. 3noxurte METOIUKY ONpPEAEIEHUS] KpUTUUECKOT0 AUaMeTpa HaHOYaCTHLL.

6. CKOJIbKO BHI0OB KOHEYHOTO I1I€JIEBOT'0 MPOJAYKTAa HAHOTEXHOJIOTUU BbI 3HaeTe?
Hazosute ux.

7. Kakue MeTopl UCTIONB3YIOT 711 KOHCOJIUIAIMY HAHOYACTHUIl B 00BEMHBIC
Martepuanbl?

K pa3neny 2. HanouacTtuubl

1. Yro Takoe dymnepenst? Kak nx Mapkupyror?

2. Yto Takoe acTpajeHbl?

3. Uto Takoe HaHOTPYOKH?

4. OOBSICHUTE TEPMUHBI «CHU3Y-BBEPX» U «CBEPXY-BHU3Y.

5. Pacckakute 0 MprUMEHEHNN HAHOPA3MEPHBIX BEIIECTB B KAUECTBE COPOCHTOB H
TJICHOYHBIX MEMOpaH.

6. Pacckaxxute 0 MpUMEHEHUU HAHOPA3MEPHBIX BELIECTB B MAIIMHOCTPOEHUHU.
7. PacckaxkuTe 0 MPUMEHEHUU HAHOPa3MEPHBIX BEIIECTB B MEUIIUHE.

K paszgeay 3. HanonokpseiTHst

1. Pacckaxute o kiaccupuKauy HAHOTIOKPBITHA.

2. YTo Takoe 3MUIaMUPOBAHUE, €0 TEXHOJIOTHS U TEXHUYECKOE MTPUMEHEHHE ?




3. PacckaxuTe 0 MHOTOCIOMHBIX KOMIO3ULMOHHBIX U aIMa30M0J00HBIX
HaHOCTPYKTYPUPOBAHHBIX MOKPBITHAX.

4. PacckaxuTe 0 HAHONMOKPBITUAX JJII OCBETICHUS ONTHUKHU.

5 Pacckaxute 0 ruapo- rps3e3alluTHbIE HAHOTIOKPBITHSIX.

6. UTo Takoe NWJIATaHTHBIE HAHOIIOKPBITUSA?

7. PacckaxuTe O TEXHOJIOTUU CTPYKTYPHOTO OKPAIIMBaHHSI MAaTEPUAIIBHBIX TEII.

K pasneay 4. HanomartepuaJbl
1. OnumuTe TEXHOJOTHHN KOHCOIUAAIIMH HAHOYACTHUIl B 00BEMHBIN MaTepHall.
2. Yto Takoe yriecutani?
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3. Pacckaxkute 00 0COOEHHOCTSAX CTPYKTYPBI U CBOMCTB HAHOCTPYKTYPUPOBAHHOTO

CIUTaBa CUCTEMbI ME/Ib-HUOOHUH.

4. Yto Takoe HaHOOETOH?

5. Uto Takoe HaKoBabHs bpukmeHa?

6. Pacckakute 0 METO/Ie paBHOKAHAJIBHOTO YIJIOBOTO MPECCOBAHUS.

7. PacckaxuTe 0 METOJIe BCECTOPOHHEH M30TEPMHUUYECKON KOBKH.

K pasneay S. MeramartepuaJjibl

1. Uro Takoe MeTamaTepuabl?

2. Uto Takoe OTpUIIATEIBHBIN YTOJ MpeIOMIICHUS ?

3. Cynepnun3a Becenaro nuMeeTt BHITYKITYIO WM BOTHYTYIO IOBEPXHOCThH?
4. O0OBsACHUTE TEOMETPUUECKYIO ONTHUKY JTUH3bI Becemnaro.

6. Kakyro ¢ yHKIIHIO BRITOTHSIET HATIOJHUTENh B MeTaMaTepraiax?

6. O0BsicHUTE MEXaHU3M PaOOThl TEXHUYECKOTO YCTPOMCTBA JIsi IEMOHCTpPALIUU
s dekTa HEBUIUMOCTH.

7. O0BsICHUTE MEXaHU3M TEJICTIOPTAILIMH TPEXMEPHOTO U300paKEHUS
MaTepHaJbHOI0 00BEKTA.
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b. TemaTuka 1e/10BOM UIPHI
OdopMmiienne 3ajaHus AJ151 1eJ10BOH (P0JieBOi) MTPHI

MMHUCTEPCTBO HAYKH U BBICHIEI'O OFPA3OBAHMS POCCUMCKON
OEJIEPALIIN
®denepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
o0Opa3zoBaHuUs
MOCKOBCKHUN MOJIUTEXHUYECKUN YHUBEPCUTET

Hanpasnenue nmoaroToBku:

22.03.01 «MarepuanioBeJ€HUE U TEXHOJIOTHUU MAaTEPUAIOBY
OII (mpoduns): «IlepcrieKTUBHBIE MaTEpUAIIBI U TEXHOJIOTHUU»

Kadenpa MarepuanoBenenue

(maumeHoBaHuE Kadenpbl)

[enoBas (poJieBasi) urpa

o qucuuiuinHe  HanotexHosoruu
(HaMMEHOBaHUE TUCITUTLIIHHBI)

1 Tema (mpobGsema) TexHUUEeCKOE MPUMEHEHUE HAHOTEXHOJIOTUH,
HAaHOYAaCTHI] U HAHOMATepUaAJIOB. KOHKPETHYIO TEMY HHHOBAIIMOHHOIO
IIPOEKTa MpeiaraeT CTyAeHT-Pa3paboTunk mpoekTa Ha OCHOBAHUH
U3YYCHHBIX UM (YHKIIHOHAIBHBIX CBOMCTB HAHOYACTHUI] U
KOHCTPYKIIHOHHBIXb CBOMCTB OOBEMHBIX HAHOMATEPHAIIOB UCXOIS U3
JIMYHBIX IPEAIIOYTEHUN U IO PYKOBOJICTBOM IPENOAABATEIS.
2 Konuenuus urpsl  3aiiyura MHHOBAMOHHOTO MPOEKTA 10 TEXHUYECKOMY
IIPUMEHEHHUIO HAHOTEXHOJIOT UM, HAHOYACTULl U HAHOMAaTEPHUaJOB.
3 Poan:
- PazpaboTunk npoekra
- [Ipeanomnaraemerii TaBecTop npoexra
4 Oxunaemplii (e) pesyabrart (bI) [IpakTHueckoe OCBOCHUE KOMIIETEHIIUM
YK-1, VK-6, I[IK-1 u [1K-2
Kpurepuu ouenku:
- OLICHKA «OTJIMYHO)» BBICTABIISIETCS, €CIU CTYAEHT JE€MOHCTPUPYET
COOTBETCTBHE 3HAHUH, YMEHH, HABHIKOB IMPUBEICHHBIM B TA0JIAIIaX
nokasaTesei, onepupyeT NpuoOPEeTEeHHbIMU 3HAHUSIMU, YMEHUSIMU,
HaBBIKAMU, IIPUMEHSET UX B CUTYaIUSAX MMOBBILIEHHON CIOXHOCTH. [Tpu
ATOM MOTYT OBITh IONYIIEHBl HE3HAUUTENIbHBIE OIMOKH, HETOUHOCTH,
3aTPyIHEHUS IPU AHATUTUYECKUX ONEPALUIX, IEPEHOCE 3HAHUN U YMEHUU
Ha HOBBIE€, HECTAHAAPTHBIE CUTYallMMCOOTBETCTBUE 3HAHHUM, YMEHNUI,
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HAaBBIKOB, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMHU, HaBbIKAMH,
IIPUMEHSIET UX B CUTYaIUAX MOBBIILIEHHOMN CIOXKHOCTH. [Ipu aTOM MOTYT
OBITH JOIMYIIEHbl HE3HAUYUTEIbHBIE OIIMOKHU, HETOYHOCTH, 3aTPYAHEHUS [IPU
AHAJIMTUYECKUX OIEpalrAX, IEPEHOCE 3HAHUM U YMEHUW HA HOBBIE,
HECTaHJIapTHBIE CUTYaLUH.

- OLIEHKA «XOPOILIO» BBICTABIIAECTCS, ECIU CTYIEHT IEMOHCTPUPYET
HEMOJIHOE, HO MPAaBUJILHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB
NpUBEJICHHBIM B Ta0IMIIAX MTOKa3aTeNel, TM00 eClu MpU ATOM ObLIN
JOMYIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH.

- OLIEHKA «YJOBJIETBOPUTEIBHO» BBICTABISETCS, ECIU CTYICHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUI, B KOTOPOM OCBELIEHA OCHOBHAS,
HaubOoJee BaXKHasl YacTh MaTepuasa, HO IPU 3TOM JOMyIIeHa O/1Ha
3HAUMTENbHAs OMKUOKA UM HETOYHOCTb.

- OLICHKA «HEYIOBJIETBOPUTEIBHO) BBICTABIISIETCS, €CIIU CTYACHT
JEMOHCTPUPYET HETMIOJHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB,
JIOITYCKAIOTCS 3HAYUTEIbHbIE OIIMOKH, MPOSBIISETCS OTCYTCTBHE 3HAHUM,
YMEHU, HABBIKOB IO PSIAY MMOKA3aTENEH, CTYIEHT UCIIBITHIBAET
3HAYMTENIbHBIE 3aTPYIHEHUS [IPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHUSIMU
IIPU X MIEPEHOCE Ha HOBBIE CUTYALINU
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B. 3K33M€H3HHOHHLIC OMJIeThI 1O AUCHHUIIJINHE «HaHoTexHOJ0rum»

1. Haznauenue: Mcnonb3yroTcs AJisi IpOBEACHUS MPOMEKYTOUHOM aTTeCTAIUU T1O
nucuumae "Hanorexnonorun"
2. B GuieT BKIIOYEHO TPH 3a/1aHUS:
3ananue 1. Bompoc s npoBEPKU TEOPETUUECKUX 3HAHU;
3aganue 2. 3amada g OpOBEPKU YMEHUS IPUMEHSITh TEOPETUUECKUE 3HAHUS;
3aganue 3. [IpoBepka HaBBIKOB. [IpakTHUeCKOE BHIMOJIHEHHUE 3a1aHUS HA
KOMIIBIOTEPE.
3. TlonHBII KOMIUIEKT 2K3aMEHAIIMOHHBIX OUJIETOB MOJICKUT IETATBHOMY
00CYXXJICHHIO U €XKET0IHO yTBEpKIaeTcsl Ha 3acenanuu kadeapsl. [loatomy B
KauecTBe MpUMepa MPEICTaBICHBI TOJBKO 3 dK3aMEHAIIMOHHBIX OWIeTa.
4. PeryiameHT 7K3aMeHa: - Bpemsi Ha MOJroTOBKY TE€3UCOB OTBETOB - 10 40 MuH,
- Cnoco0 KOHTPOJISI: YCTHBIE OTBETHI.

5. [llkana oreHUBaHUA:
"OTANYHO" - eCIU CTYACHT TITyOOKO M MPOYHO OCBOMII BECh MaTepurall
mporpaMMbl 00YUYEHHUsI, HCUEPIIBIBAOIIE, TTOCIIEI0BATEIbHO, TPAMOTHO H
JIOTUYECKHU CTPOMHO €ro u3jlaraeT, He 3aTPYIHSIETCS C OTBETOM MPU U3MECHEHUHU
3a/1aHus1, CBOOOHO CIPABIISIETCS € 3a/1a4aMH M TIPAKTUYECKUMU 3a/1aHUSIMH,
PaBUIIbHO 0OO0CHOBBIBACT MIPUHSTHIE PEIICHUS.
"Xopowmo'- ecnu CTyAEHT TBEPAO 3HAET NMIPOTPAMMHBIN MaTEpHa, TPaMOTHO U 1O
CYILIECTBY €T0 M3JIaraeT, He JI0MyCKaeT CYIIECTBEHHbIX HETOYHOCTEN B OTBETE HA
BOTPOC, BJIa/Ie€T HEOOXOAUMBIMA YMEHUSIMH U HaBBIKAMH MPHU BHITTOJIHEHUH
NPaKTUYECKUX 3aJIaHH.
"Y10BJIETBOPUTEJIBHO' - €CJIM CTYICHT OCBOMJI TOJIBKO OCHOBHOM MaTepual
IpOrpaMMBbl, HO HE 3HAET OTJEIBHBIX TEM, JOMYCKAET HETOYHOCTH, HEAOCTATOYHO
paBWIbHBIE (DOPMYITUPOBKH, HAPYIIAET MOCIEI0OBATEILHOCTD U3JI0KEHHUS
IPOrpaMMHOI0 MaTepHaia U UCIBITHIBAET 3aTPYJHEHHUS B BBIIIOJIHEHUU
MPAKTUYECKUX 3aJaHUMH.
"HeynoB1eTBOPUTEJIBbHO' - €CIIM CTYJICHT HE 3HAET 3HAYUTEJIbHOM YacTu
MPOrPaMMHOTO MaTepuana, J0MyCKAeT CEPhEIHBIC OMTUOKH, C OOIBIITUMHU
3aTPYJHEHUSMU BBITIOJIHAET MPAKTUUECKUE 3aJaHUS.

Kaxxnoe 3aganme sK3aMeHAIMOHHOTO OMIeTa OIleHUBaeTCs oTnenbHo. Oomen
OLICHKOU SIBJISIETCSI CPEHEE 3HAUEHUE, OKPYTIIEHHOE 10 LIEJI0r0 3HAYEHUS.

buner Ne 1
1.3menpuenne yactuil. CTeneHb JUCTIEPCHOCTU. Y JIbTPAAUCIIEPCHBIE CUCTEMBI.
2.0npenenute CTeNeHb JUCIIEPCHOCTH HAHOYACTHIL.
3.Haitnute opranuzanuu, padotaronue B 001actu gucneprupoanusi. OueHure
JIOCTOMHCTBA U HEJIOCTATKH MCIOJIb3YEMbIX OpraHU3aIUsIMU KPUTEPUEB OLIEHKHU
pa3MePOB AUCIIEPCHBIX YACTHIL.
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buner Ne 2
1.OcHOBHBIE NOHATHSA U TEPMHUHBI HAHOTEXHOJIOTUU.
2.CpaBHuUTE O0OBEKTHI HAHOTEXHOJIOTHH C pa3MepamMu IUIaHET.
3.HazoBute opranuszanuu, padoTatoniyue B 00JacTH HAaHOTEXHOJOTUH. O1IeHUTE
JOCTOMHCTBA Y HEJTOCTATKH MCIOJIb3YEMBIX 3TUMHU OPraHU3alUsIMU KPUTEPUEB
OLICHKH pa3MepOB AUCIEPCHBIX YACTHII.

bunet Ne 3
1.Knaccuduxanus 1meneBbiX NPoayKTOB HAHOTEXHOJIOTHH.
2.YeM OTIMYAIOTCS HAHOTIOPOIIIKA U HAHOMATEPHAIIBI.
3.Haiinute opranuzaiuu, Ipou3BOsAIINEe HAHOMOPOIIKU. OIIEHUTE JOCTOMHCTBA U
HEJIOCTaTKU UCTIONBb3YEMbIX 3TUMH OPTaHU3AIMSIMHU KPUTEPUEB OLICHKH Pa3MEpPOB
JUCTICPCHBIX YaCTHII.



	4.2. Наночастицы
	Структура и содержание дисциплины «Нанотехнологии» по направлению подготовки
	Направление подготовки:
	22.03.01 «Материаловедение и технологии материалов»
	ПО УЧЕБНОЙ ДИСЦИПЛИНЕ

	Направление подготовки: (1)
	22.03.01 «Материаловедение и технологии материалов» (1)

