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3aHATUNA U OTYETHOCTH.

[Iporpamma mpenHa3HayeHa ISl [PENOAAaBaTeliei, BEOyIIMX JaHHYIO
JTUACIUILIAHY, u 00yJaroIMXCs HaInpaBJICHUS IIOJITOTOBKU 22.04.01
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1. Ileaun ocBOeHUS TUCHMILIMHBI

K o0oCHOBHBIM 1eJfIM OCBOEHHUI JIUCIUIUIMHLI HaHoTrexHOMOrMM B
MPOU3BOJACTBE KOMIIO3UTOB CIIEIYET OTHECTH:

° q)OpMI/IpOBaHI/Ie OCHOBHBIX IIPUCMOB I103HABATEILHOU ACATCIIBHOCTHU
CIICIHIUAJINCTOB B HAHONMHAYCTPHUHU,
° q)OpMI/IpOBaHI/Ie HaBBIKOB, HCO6XOI[I/IMI>IX Al ydaCTud B CO3JaHUHU

HOBBIX MaTEPHUAJIOB U TEXHOJIOIMI IPOU3BOJICTBA.

K ocHOBHBIM 3amayamM OCBOCHMS JHCHUIUIMHBI HaHoTexHoorum B
MIPOU3BOJICTBE KOMIIO3UTOB CIEAYET OTHECTH:

. pacIIMpPEHNE U 3aKPEIICHUE TEOPETUUECKUX U MTPAKTUUECKUX 3HAHUU 10
HEOPTaHWYECKOM, OpraHNIECKOH, (PU3NIECKON U KOJUTOMITHON XUMHUU, HEOOXOTUMBIX
JUI TIPOBEACHUS HAYYHBIX HWCCIEAOBAHUN M MOCTAHOBKU ONTUMM3AIMOHHBIX 33/1a4
IIPY MMPOU3BOJICTBE KOMIIO3UTOB;

. W3YYEHHUE CYIIHOCTH (U3UKO-XMUMHUYECKUX M XUMHYECKUX IPOIIECCOB,
MPOUCXOAIINX B TPOU3BOACTBE KOMIIO3UTOB HA HAHOYPOBHE;

. dbopmMupoBaHUE TPEACTaBICHUM 00 OCHOBHBIX ATallax PELICHUs 3aJauu
peain3aluy KOHKPETHOTO HAPABJICHUS HAHOTEXHOJIOTUH B MATEPUATIOBEICHUY,

. O3HAKOMJICHUE C COBPEMEHHBIMU JOCTHXKEHUSMU II0 CO3JaHMIO,
IIPUMEHEHUIO U MIEPCIIEKTUBAM Pa3BUTHSI HAHOTEXHOJIOTUM.

2. Mecto aucuumiaudbl B cTpykrype OOII marucrparypsbi

Hucrummaa b.1.2.3/[.2 HaHoTexHOJOTHH B TIPOW3BOJCTBE KOMIIO3UTOB
OTHOCHUTCSI K DJICKTUBHBIM JUCHUUIUIMHAM OCHOBHOW O0Opa3oBaTEIbHON MPOTrPaMMBbI
MarucTparypsl, popMupyeMoi yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUM.

Juciunnraa HaHOTEXHOJIOTMHA B MTPOM3BOACTBE KOMIO3UTOB B3aWMMOCBSI3aHA
JIOTUYECKU U COAEPKATEIBHO—METOUYECKHU CO clieayromumu aucuummiamu OOIT:

B uwacmu, gpopmupyemoti yuacmuuxamu oopazosamenbHbix OMHOUEHUI.

— MarepuanoBe€HUE U TEXHOJIOTUS KOMIIO3UTOB;

— MopenvupoBaHue CBOMCTB KOMIIO3UTOB;

— [IpuHIUIIBI CO3/TaHUS] UHTEUIEKTYAJIbHBIX MATEPHUAIIOB U KOHCTPYKIIUU.

B anekmuenvix oucyuniunax

—DOTOXMMUYECKHUE TEXHOJIOTUHU B IPOU3BOJICTBE KOMITO3UTOB.

3. IlepeyeHb MIaHNUPyeMbIX pe3yJbTATOB 00y4YeHMs MO JUCHUILIUHE (MOYJII0),
COOTHECEHHbIE € IVIAHMPYEMBbIMHU Pe3yJIbTATAMHM 0CBOCHHMS 00pa30BaTe/IbHOM
NMPOrpamMmbl

B pesynbTaTe ocBOeHMS AUCIUIUIMHBI (MOAYJIs) Y 00ydaromuxcs GopMupyroTcs
CJICIYIONTUE KOMIIETCHIIMM U JOJKHBI OBITh TOCTUTHYTHI CIIECIYIONTUE PE3YIbTaThl
oOy4eHHs KaK dTar (POpMUPOBAHHS COOTBETCTBYIONINX KOMIETEHITUH:



Koo B pe3yabTarte ocBOeHUs IlepedyeHnb muIaHMpyeMbIX pe3yJibTATOB

Komnemen| 00pa3oBaTebHON MPOrPaMMbI 00y4eHHUsI O AUCHUILINHE
uuu 00y4aronuiics 10/KeH 00J1a1aTh
K-1 CIIOCOOHOCTBIO OCYLIECTBIIATh HUIIK - 1.2. YMmeeT BEIOUPATh METO/IBI
Hay4HbIE UCCIIEZIOBAHUS B HAY4YHOT'O UCCIIEZIOBAHUS.
00JIaCTH MaTepUAIOBEICHUS U UIIK - 1.3. [IpoBoaUT HcCaeI0BaHUS

TEXHOJIOTUU MATEPHAIIOB, UCXOAA | CTPYKTYPBI U CBOMCTB MaTEPUAJIOB, U3IEIUN
u3 (yHIAMEHTAIBHBIX 3HAHUN U JUISL pelIeHust PO ecCHOHATBHBIX 3a7ay.
KOHKPETHBIX 3a1a4 IPOU3BOJICTBA

K-3 CriocobeH ompenensth HIIK-3.1 3naer Gpusuko-XUMUYECKHE
OKCIITyaTallHOHHBIC XapaKTCPHUCTHKH ITOJIMMCPHBIX ¥ KOMITO3UIIMOHHBIX
XapaKTEPUCTHKHU; NPOTHO3UPOBATh M | MATEPUAJIOB M YMEET yIIPABJIATH MX
OIIMCBIBATh POUECCC NOCTHKCHUS SKCILTyaTallMOHHBIMU CBOMCTBaMU;
3a1aHHOTO YPOBHSI CBOKCTB B NIIK-3.2. Bnageer MeTosamMu MpoBeAEHUS
MaTrepHaiax HCCIIEI0BATENBCKUX U KCIIEPUMEHTANBHBIX PadoT

10 M3YYCHHIO CTPYKTYPHBIX MPEBPAICHHIA,
XUMHYECKUX U (PU3UKO-MEXaHUIECKIX CBOWUCTB
MOJIMMEPHBIX U KOMIIO3UITMOHHBIX MaTEPHaJOB;

4. CTpyKTYypa " collepKaHue TUCHUILTHHBI

OOmast TpyI0EMKOCTh JAUCIHILIAHBI COCTaBISCT 4 3a4eTHbIC SAWHHUIIBI, T.C.
144  akamemuyeckux dyaca (m3 HuXx 108 wyacoB camocTtosTenpHas pabota
oOyyJarommxcsi).

JlucrumuinHa u3ydaeTcs B TpeTheM ceMecTpe Ha BTOPOM Kypce: jJekunn — 18
4acoB, MPAaKTHYECKUE 3aHATHS — 18 gacoB.

dopMa KOHTPOJIS — 3a4€T.

CTpykTypa W COACp)KaHHE TUCIUIUIMHBI HaHOTEXHOJOTMH B MPOW3BOJICTBE
KOMITO3UTOB IT0 CpOKaM M BHIaM padOThl oTpakeHbI B [Ipuioxenun 1.

Conepsxkanue pas3aesioB JUCHUILIHHbBI
Tema 1. HanomaTtepuanbl. HaHOTeXH0J10ruM B MPOU3BOACTBE KOMIIO3UTOB

Beenenue wu  TepmuHonorusa. OCHOBHBIE 3Tanbl Pa3BUTHUSA  HAHOTEXHOJIOTHH.
OcobGeHHOCTH  TIOBeIEHUS OO0BEKTOB HaHomupa. [IpuMepsl HaHOMaTepuUaloB H
HaHOYCTpoUCTB. [IprMepsl HAHOTEXHOJIOTUYECKHUX MPOLIECCOB: HAHONEYaTHas JuTorpadus,
auTorpaduuecky MHAyLHpoBaHHAs camocOopka. O630p yueOHO-Hay4YHOM JIUTEpaTypsl MO
nmpoOjeMaM HaHOTEXHOJIOTHH.

Tema 2. IlepcrneKTHBHBIC YIJIEPOJHbIe HAHOCTPYKTYPbI IS MNOJUIPauu H
YIAKOBKH
2.1. @ynnepennvi

OcHOBHBIE  (M3UKO-XMMHUYECKHE  CBOWMCTBAa  yIJIepoa,  yIJIepogHas  CBA3b,
ruOpuau3anus. AJUIOTponHbIe GOpPMBI yriiepoaa: QysiepeHbl, HAaHOTPYOKH.

Hctopusi OTKpbITUS (YJUIEPEHOB, CBSI3b C aCTPOPU3NYECKUMHU HCCIIECTOBAHUSIMHU.
Ctpykrypa (QymiepeHoB C60 " C7O: reoMeTpusi, TUI CBs3eil, ¢popmyna Diinepa. [pyrue

KJIacTepsl yriepoaa. MeTo sl CHHTE3a U OYUCTKH (PYIIEPEHOB.



OcHoBHbIE (HU3HKO-XMMHYECKHe cBoicTBa (ymiepeHoB. CoeluHEHHsS Ha OCHOBE
Gymnepenos:  ¢dymnepounsl, Gymieputsl, Qymiepuabl, HUHTEPKAUIMPOBAHHBIE |
SHII03pATBEHBIE CTPYKTYpHl. O01MacT mpuMeHeHUs QyIIEpPEHOB.

2.2. Hanompyoku

CTpyKTypa OAHOCTEHHBIX HAHOTPYOOK, HHEKCHI XUPATbHOCTHA, OCHOBHBIE THUIIBI
XUPATbHOCTH. APXUTUIINYHBIE HAHOTPYOKHU.

CTpykTypa MHOTOCIIONMHBIX HaHOTPYOOK: TPyOKM THIIAa CBUTOK, KOAKCHAJIbHO
BJIO’KEHHbIE HAHOTPYOKH, KaHAThl U3 HAHOTPYOOK.

Bnusinue nedexToB B CTpyKType HAaHOTPYOOK Ha F€OMETPHUIO U IIPOBOAMMOCTH
HaHOTPYOOK.

[Tosryuenune HaHOTPYOOK. MeTonbl AYroBOro paspsija, JIa3epHOrO HCHapeHus,
OCaXACeHU U3 ra30Bod (pa3pl. BO3MOXKHOCTH METOIOB MO CHHTE3Y OAHOCIOWHBIX U
MHOTOCIIOMHBIX ~ HaHOTPyOOK. Craguu  OYMCTKM  HaHOTPYOOK. OCHOBHBIC
MEXaHUYECKHUE, IIEKTPUYECKHE U MATrHUTHBIE CBOMCTBAa HaHOTPYOOK. IIpumenenue
HaHOTPYOOK.

Hpyrue  yriaepogHble  HAHOCTPYKTYpPbI,  YIJIEPOJHbIE  HAHOJYKOBHUIIBI.
HanoTpyOKku npyrux MatepuaioB: IMCyiab(u Boibppama, XpU30THII.

Tema 3. IlepcnekTHBHbIE KOHCOJHIAMPOBAHHbIE HAHOMATEPHAJBI IS
MPOM3BOACTBA KOMIIO3UTOB
3.1. Hanokpucmannuyeckue mamepuaivl

Knaccudpukanuss TBepAbIX Ted IO arperaTHOMy COCTOSHHIO: MOHO- U
NOJMKPUCTAJUIMUECKHE MaTepuaibl, aMopdHble Marepuaibl. HaHokpucranmmueckoe
COCTOSIHME KaK IepexoJl OT aMOP(HOrO COCTOSIHHUS K MOJIMKPUCTAIUIMYECKOMY.
Oco0eHHOCTH CTPYKTYPHI 36pEH U MEK3EPEHHOTO BEILIECTBA B HAHOKPUCTATINYECKUX
MaTepHuaax.

MeTonbl MNOAy4YEHHUS HAHOKPUCTAUIMYECKUX MaTepuasioB. OcaxaeHue u3
ra3oBoil W >xuukou (a3pl. BeicTpoe oTBepaeBaHME W3 paciuiaBa. VIHTEHCHBHbIE
mactuyeckue Aedopmanuu. Pekpucramnmuzamus w3 aMOpPGHOTO  COCTOSIHHS.
[IpeumyiiecTBa U HEAOCTATKU PA3IMYHBIX METOIUK.

OcHOBHBIE ~ (PU3MYECKHE CBOWCTBA HAHOKPUCTAJUIMYECKHMX  MATEpUAJIOB:
MEXaHU4ecKass TMPOYHOCTb U  IUIACTUYHOCTb, JU(PPY3UOHHBIE  CBOMCTBA.
MeTacTabuinbHOCTh HAHOKPUCTAJIMYECKOTO COCTOSIHUS. OCHOBHBIE NPUMEHEHUS
HAaHOKPHUCTAJUIMYECKUX MATEPUAIIOB.

3.2. Hanokomno3umul, HQHONOPUCMblE MAM EPUAITb

KOMITO3UTBI: OT aTXMMHUHU K COBPEMEHHBIM HAHOTEXHOJIOTHSM.

MouieKynsipHblE KOMIIO3UTBI, «yMHBIE» IOJMMEpPHbIE Marepuaibl. (CBolicTBa
HAaHOKOMIIO3UTOB. IlosmMepHble HaHOKOMNIO3UT. CIOHMCTBIE HAHOKOMITO3UTHI.
HaHokOMIO3UTHI C ceT4aTou CTPpyKTYypou. HaHOKOMIIO3UTHI, COAEpIKALLINE METAIIbI
wii  noiaynpoBogHuku.  [lomumepsl,  MoauUUUpPOBaHHBIE  YIJIEPOAHBIMU
HaHOTpyOkaMu. HaHOKOMMO3UTBI Ha  OCHOBE  CBEPXBBICOKOMOJIEKYJSIPHOTO
nomvaTIiieHa (CBMIID).

[lonyyenue W mNpUMEHEHHE HAHOKOMIMO3UTOB. HaHomopucThie MaTepHalibl.
CyOHaHOMOPHUCTHIE U HAHOMOPHUCTHIE MAaTepHUalibl HA OCHOBE LIEOJIUTOB. [lopuCThIi
KPEMHHUM.



Tema 4. IlepcneKTHBHBIE MeTOAbI MHKPO- M HaHoJuUTOrpadum s
MPOM3BOICTBA KOMIIO3UTOB

Texnonoruyeckuit nporecc ¢doronmutorpadun. Pesuctel.  DoToIIabIOHEI.
Okcnosunus. Pazpemienue Goronurorpaduu. IBomronus METOI0B (HOTOIUTOTpadUU.
CoBpemenHas  Qoronutorpadusi. Jlutorpapuss B oOnactu riaybokoro YO,
PEHTIC€HOBCKass M JJIEKTpOHHAs JuTorpadus. DIEKTPOHHAS JUTOrpadus ¢ MpsMon
3aMUCHIO JIEKTPOHHBIM MTYyYKOM.

Hanomurorpadus. Ontudeckne metoasl HaHonuTorpaduu. Hanomurorpadwus c
nomotisio C3M. HanoumnpuHT nutorpadusi.

Tema S. IlepCneKTHUBHOCTHL HCIOJIB30BAHMS CKAHUPYIOLIEH 30HA0BOM
MHUKPOCKONIMM W  PEHTreHOBCKOH  ()OTOIEKTPOHHOH MHMKPOCKONUM B
noJurpauu u ynakoBKu

5.1. Ckanupylouwias myHHenbHaAs1 MUKPOCKONUS

YCTpoiCTBO M MPUHIMI JIEUCTBUSA CKAaHUPYIOIIETO TYHHEIBHOTO MHUKPOCKOMA!
TYHHEJIbHBIA CEHCOP, PEXUMBl TIOCTOSIHHOTO TOKa U TOCTOSIHHOM BBICOTHI.
OrpaHuyeHusi CKaHUPYIOIIEH TYHHEJIBHOM MHUKPOCKONUU. (OCHOBHBIE THIIBI
CKAHEPOB, MPUMEHIEMBIX B CKaHUPYIOIIEM 30HI0BOM MUKpockore. Mcnonb3yembie
CBOMCTBAa TbE30KEPAMHKH, TPUIIOAHBIC, TpyOdaThle U TUOPHUAHBIE CKaHEPHI.
OCHOBHBIE THUIIBI KaHTHJIEBEPOB, HCMOJIb3YEMbIX B KOHTAKTHOM M OECKOHTAKTHOM
peXKUMax aTOMHO-CUJIOBOM Mukpockonuu. I[lapameTpbl, BIUAIONIME HAa KayeCTBO
MOJIy4aeMbIX U300paKEHUN.

5.2. Amommno-cunosan u peHm2eH06cKaA omo3N1eKmpoHHAA MUKPOCKORUU

YCTpOMCTBO W NPUHUUII  JEUCTBHS CKaHUPYIOLIETO  aTOMHO-CHUJIOBOTO
MHKPOCKOTNA: ONTHUYECKUN CHIIOBOM CEHCOp, CHJIBI MEXATOMHOTO B3aMMOJICHCTBUS,
JIMaa3oHbl CUJI MPU pabOTE B KOHTAKTHOM M OECKOHTAKTHOM pexkumax. HazHaueHue
U TOpUHOUOB  paboThl 00paTHOM CBA3U. PeHTreHoBckas (OTORIEKTPOHHAS
MHUKPOCKOTIHS.

Tema 6. IlepcnekTUBHBIE MAaTepUAJbl HAHOTEXHOJIOTHI B moJurpaduu u
YIIAaKOBKe

Hanobymara, koTopas MO NpPOYHOCTH HE YyCTymaer u4yryHy. Heroprouas
HaHoOymMara u3 TuTaHa. HanoOymara, Ha KOTOpPOM MOXKHO MHUCAaTh 0€3 YEepHMUIL.
Hanobymara xpanut snektpuuectBo. HanoOymara w3 HanoTpyOok. HanoOymara
CocoOHa OCTaHOBHTH MyJ0. 3a HaHoOymaroi Oyayiiee  3JIEKTPOHMKH.
MounekynspHas Oymara.

VYrnakoBouHbIe HaHOMaTepualibl. HaHOyNmakoBKa C yIy4dIIEHHBIMU OapbepHBIMU
cBolicTBaMu. HaHOTEXHOJOTMM B YNAaKOBKE: HAHOKAIMCYJbI JJIA JIEKApCTB U SJIOB,
KJIaTpathl Ipodeccopa SkoBiaeBa. YmaKoBKa ¢ BHICOKUM YPOBHEM 3alUTHI.

Hcnonb3oBaHMe HAHOTEXHOJIOTUH JJI IPOU3BOCTBA OyMaru U KapToHa.

HanoctpykTypupoBaHHbIe Kpacku 1 yepHmia. Hanomnorrep.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

MeTO)II/IKa npernogaBaHusd AUCHUITIIINHBI HanorexHomorum B IMPOMU3BOACTBEC
KOMIIOBUTOB M pcfalu3aluss KOMIICTCHTHOCTHOI'O IIoaAXoda B H3JIOKCHHUHU U
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BOCTIPUATHN MaTepHalia TpPeAyCMaTpPUBACT WCIOJIb30BaHUE CIEAYIOUNX (opM
MPOBEJICHUS ayIUTOPHBIX 3aHATHI B COYCTAHUU C BHEAYIUTOPHOU pabOTOH C IEINbI0
(dbopMUPOBaHUS U PA3BUTHS MPOGECCHOHATHLHBIX HABBIKOB 00YJAFOIIUXCS:

— MPOBEICHNE MIPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHH;

— OpraHu3aiys W MPOBEICHUE TEKYIEro KOHTPOJS 3HAHWA OOYyJarouuxcs B
dbopme 0J1aHKOBOTO TECTUPOBAHUS (KOHTPOJIBHBIC PAOOTHI);

— o0CyXJIeHHE 1 3amuTa pedepaToB M0 AUCIUILUINHE;

— MOJTOTOBKA ¥ BBITIOJTHEHUE KOHTPOJILHOM paObOThI B ayIUTOPUSIX By3a.

3aHATHA JEKIIMOHHOTO THMA COCTABIAIOT 50% OT 00beMa ayAUTOPHBIX 3aHITHIA

6. OneHoOYHBIE CPeACTBA JJI5l TEKYIEro KOHTPOJISI YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTANMH M0 UTOTAM OCBOCHUS TMCUUIJIMHBI M y4e0HO-
MeTOoAn4YecKoe odecreyeHne CaMOCTOATEIbHOM Pad0ThI 00y4aroIIMXCs

B mpomecce oOydyeHUS UCHONB3YIOTCS CIEAYIOMIUE OIEHOYHBIE (HOPMBI
CaMOCTOATENbHON PaboThl 00YYAIOIINXCS, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUYHBIX aTTECTAIINN:

— MOJITOTOBKA K BBHITIOJIHEHUIO MPAKTUYECKUX padOT U UX 3alUTa.

— pedepar mo Teme: HaHOTEXHONOTrMM B TPOU3BOJACTBE KOMIIO3UTOB
(MHAUMBUTYATBHO JJISI KAXJ0TO 00YyYaroIerocs);

— IMIPUMEPHBIE BOMIPOCHI K 3aUETY.

OueHOYHBIE CpEACTBA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOIPOCHI JIJII KOHTPOJST OCBOCHUS OOYyYaroUUMHUCA pa3/esioB
JTUCIUTUIMHBI U 3amuTa pedepaTosB.

O6pasupl TeM pedepaToB MW KOHTPOJIBHBIX BOMIPOCOB JUISL IPOBEICHHS
TEKYIIero KOHTPOJIs, OMJICTHI, TPUBEICHBI B IPUJI0KCHHUHU.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEICHUS MPOMEKYTOYHOU ATTECTALNH
00y4arIuXCcs Mo JUCUUILINHE (MOXYJIIO)
6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHMS B
npoiuecce 0CBOeHUs 00pa3oBaTeIbHOH NIPOrPaMMBbl.
B pesynbrare oCBOCHHS TUCHUILUIMHBI (MOIYJs) (OPMHUPYIOTCS CIEIYIONIUE
KOMITETEHIINH:

B pe3syabTaTte ocBoeHMs 00pa30BaTeIbHOI MPOrpaMMbl 00y4YaroImmiics

Koa xomMnereHnunu
JOJIZKEeH 00J1a1aTh

MK-1 CIOCOOHOCTHIO OCYIIECTBIISATH HAYYHBIE HCCIIEIOBAaHMS B 00JIacTH
MaTepHUaNOBEICHUS U TEXHOJIOTUU MaTepUasoB, UCXOIS U3
(yHTaMEHTAITLHBIX 3HAHUH U KOHKPETHBIX 3aJ1a4 MPOU3BOJICTBA

MK-3 CIOCOOHOCTBIO OMPEIENATH IKCIUTyaTallHOHHbIE XapaKTePUCTUKH;
IIPOrHO3UPOBATH U ONMMCBIBATH MPOLECC JOCTUIKCHUA 3aJaHHOT'O YPOBHA
CBOWCTB B MaTepHajax




B npouecce ocBoenus o0pa3zoBaTeIbHON MIPOrpaMMbl TaHHbIE KOMIIETEHIIMH, B
TOM YHCJI€ UX OT/EJIbHbIE KOMIIOHEHTHI, POPMUPYIOTCS MOATAMHO B XOJI€ OCBOCHUS
OOyYarONIMMHUCS AUCHUIUIMH (MOAYJIEH), MPAaKTUK B COOTBETCTBUU C YYEOHBIM

IJTAHOM M KaJICHIAPHBIM rpadukoM ydeOHOTO TIpolecca.

6.1.2. Onucanue nokasareJeid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,

(hopMHpPYyeMBIX 110 UTOTaM OCBOCHHS AUCHUILIUHBI (MOIYJIfA), ONMCAHUE IIKAJ

[Toka3zarenem OICHUBAaHUA

OIICHUBAHHUA

KOMHGTCHHHﬁ Ha Pa3/IMYHbIX

oTallax HuX

dbopMupOBaHUS SBISETCS JAOCTHXKEHHE OOYYArOIIMMHUCS TUIAHUPYEMBIX Pe3yIbTaToOB

00y4eHUs MO JUCHUILIUHE (MOJIYIIIO).

IIK-1 — cmoco0HOCTH OCYHICCTBJIATHD HAYYHBIC HCCJICIOBAHUSA B odJacTu MaTepHuaJIoOBCACHUA U
TCXHOJOTHM MaTepHuaJaoB, HCX0AdA M3 (l)yHI[aMEHTaJIbeIX 3HAHHH W KOHKPETHBIX 3aaa4d

MpPOM3BOACTBA
Kpurepumn oueHuBaHust
Iloka3zarennb

2 3 4 5
HIIK - 1.2. Oobyuaromuiics He | OOyyaromuiics nmeer Oo6yuaromuiicst OOyuatomuiicst Ha
[Tpumensier yMeeT NPUMEHSTh | MPEACTABICHUS O CIIOCOOCH MPUMEHSTH | BHICOKOM YPOBHE
3HaHUS IPU 3HAHUS TPU METO/axX MPUMEHEHUS 3HaHUs IPU croco0eH
pa3paboTke pa3paboTke 3HAHWI TIpU pa3padoTke | pa3paboTke MoJeNeil | MPUMEHSThH
MOJICIICH Mojenei (kapr) Mojenei (kapr) (xapr) 3HAHUA TIPH
(xapr) TEXHOJIOTHYECKUX | TEXHOJOTHYECKUX TEXHOJIOTHYECKUX pa3paboTke
TEXHOJIOTHYEC | TPOIIECCOB B MPOIIECCOB B OOJIACTH IPOIIECCOB B 00JIACTH | MOAeNei (KapT)
KHX TpOLieccoB | obmactu MaTepuaNoBeICHUS 1 MaTepUaIOBEICHHUS 1 | TEXHOJIOTHIECKUX
B 00JacTH MaTepUaliOBEICHH | TEXHOJIOTHH MaTePHAIOB | TEXHOJIOTHU IPOLIECCOB B
MaTepHaioBea | S U TEXHOJIOTUH MaTepHaioB o0mactu
CHHS U MaTepHrajoB MaTepHuaIoBeIcHU
TEXHOJIOTHH S ¥ TEXHOJIOTHH
MaTepuaioB MaTepuaIoB
HIIK - 1.3. Oo6yuaromuiics OO6yuatomuiics B OO6yuaromuiics B OOy4aromuiics B
Ymeer HE yMeeT OTpaHMYEHHOM 00beMe | OOJBIIMHCTBE MOJTHOM 00BeMe
BBIOMPATh BBIOMPATh yMeeT BBIOUpAaTh CIlyyaeB yMeeT yMeeT BBIOMpaTh
METOABI METO/bI HAYYHOTO | METOJIbl HAYYHOT'O BBIOMPATh METOBI METO/IbI HAYYHOTO
HAYYHOTO UCCIIeIOBAHUS UCCIIEIOBAHUS HAYYHOTO UCCIIeIOBaHUS
WCCIIE/IOBAaHUSL | CTPYKTYPHI U CTPYKTYPHI U CBOHCTB HCCIIEIOBaHHUS CTPYKTYPHI U
MU CTPYKTYpBl | CBOHCTB MaTepHaJoB, U31EIUN CTPYKTYPHBI U CBOICTB | CBOMCTB
W CBOMCTB MaTepHa’oB, JUTSL PeTIeHuUst MaTepHaloB, U3JICIUN | MaTepHasoB,
MaTepHaloB, W3JICTTU TSt npo¢eCcCHOHANTBHBIX JUTSL peIICHUSI W3JICTUH TSt
u3genuit s peleHus 3ajay. MpoeCCUOHANBHBIX | PELICHUS
peeHus npodeccuoHanbH 3ajady. npodeccuoHaNIbH
npodeccuoHan | bIX 3ajad. BIX 3aJ1a4.




BHBIX 3aJa4.

IIK-3 CnocofeH omnpenejsiTb JIKCIVIyaTAIMOHHBbIE XAPAKTEPHUCTHKH; MNPOrHO3UPOBATH M
ONMCBHIBATH MPOLECC JOCTUKEHUS 32JaHHOT0 YPOBHS CBOMCTB B MaTepHaJiax

Kputepun onennBanns

IMoka3zareanb
2 3 4 5

HIIK-3.1. Ob6yuatomuiicst He | OOyuaromuiicst umeer OO6yuaromuiics 3Haer | OOydaronuiics B
3HaeT pU3MKO- | 3HAET TPeOOBAHMS | MPEIACTABICHUE O TpeOOBaHMS K COBEPIIICHCTBE
XHUMUYeCKHe K MaTepHaiam TpeOOBaHUIX K MaTepHuaiaM A 3HaeT TpeOOBaHMsI K
XapaKTePUCTHUK | JUIS MaTepHagaM A palMOHATIBLHOTO MaTepuaam A
Y TIOJTMMEPHBIX | PAIlOHAIBHOTO paIoOHANTBHOTO BEIOOpa | BBIOOpA MATEPHANIOB | PAIlMOHAIBHOTO
u BhIOOpa MaTepHajoB BBIOOpa
KOMIIO3UIIMOH | MaTepuanoB MaTepHajIoB
HBIX

MaTepHajIoB U
yMeeT
YIOPaBIATh UX

9KCILTyaTaIHo
HHBIMH
CBOICTBaMU,;
HIIK-3.2. OO6yuaromuiics He | OOydaromuiics ¢ OOyuaromuiics ymeeT | OOydaronuiics B
Bnageer YMEET BBHITIOJIHATh | TPYAOM YMEET BBIMOJIHSTh PAaCUeThl | COBEPIICHCTBE
METOaMHU pacyeTsl BBIMOJTHATH PACUYCThI ONTUMATILHOTO YMEET BBITIOHATh
MPOBEICHUSI ONTUMAJIBHOTO ONTUMAJILHOTO pacxomoBaHus pac4eTsl
HCCIICIOBATEIIbC| PACXOIOBAHMSI pacxoioBaHUs MaTepuaia Ha OCHOBE | ONTUMAJILHOTO
KHX U Marepuaia Ha MaTepHaia Ha OCHOBE aHaM3a yCcIOBHI pacxoj0BaHus
9KCTICPUMEHTAJT | OCHOBE aHAIH3a aHalm3a yCcIIOBUH 9KCILTyaTalliu MaTepHuana Ha
BHBIX pa0OT MO | YCIIOBHIA IKCIUTyaTalluu MaTepUaJIOB, OLICHKA | OCHOBE aHaJIu3a
H3YUYCHHIO IKCILTyaTaIuu MaTepHaJoOB, OICHKH UX | WX HAJISKHOCTH, yCIOBUH
CTPYKTYpPHBIX | MaTepHAJIOB, HAJIC)KHOCTH, 9KOHOMHYHOCTH U 9KCIUTyaTaIu
MPEeBPAIICHUN, | OIICHKH UX 9KOHOMHUYHOCTH U 3KOJIOTMYECKUX MaTepUajoB,
XUMHUYCCKUX U | HAJCKHOCTH, 9KOJIOTHYECKUX MOCJICICTBUIN OIICHKH UX
¢busuko- SKOHOMHUYHOCTH M | TIOCIEICTBUN MPUMEHECHUS HAJICKHOCTH,
MEXaHMYECKUX | IKOJIOTMYECKUX MIPUMEHEHUS SKOHOMUYHOCTH H
CBOMCTB MOCJIEACTBUN IKOJOTUYECKUX
MOJUMEPHBIX U | TIPUMCHEHHUSI MOCIIEICTBUH
KOMITO3UIMOHH NPUMEHEHUS
BIX MaTEpPHAJIOB,;

[ITxaner OLOCHUBAHWA PE3YJIbTATOB HpOMe)KYTOqHOfI arTecTaqum M HUXx

OITNCaHUucC:

®opmMa MPOMEKYTOUYHOM ATTECTALUM: 3a4eT
[IpomexxyTouHast aTTecTarsi o0yJaromuxcsi B hopMe 3a4eTa IPOBOJTUTCS T10

pe3yibTaTaM BBINOJHEHUS BCEX BUIOB Y4YeOHOU pabdoThI,

MPEyCMOTPEHHBIX

y4eOHBIM TUIAHOM M0 JAaHHOW JUCHUIUIMHE (MOJYJII0), MPU STOM YUHUTHIBAIOTCS
pe3yJbTaThl TEKYIIETO KOHTPOJS YCHEBAEMOCTH B TeueHHe ceMmectpa. OleHka

CTENEHU JOCTHXKEHHSI OO0YYaloIMMHCS IJIAaHUPYEMbBIX PE3yJlbTaTOB OOYYEHUsS IIO

9




JTUCHUIUIMHE (MOJIYJIF0) TIPOBOJMTCS TIperojaBaTesieM, BEIYIIUM 3aHATHS 10
JTUCHUIUIMHE (MOIYJII0) METOJIOM 3KCIEePTHOM olleHKH. [1o mToram mpoMexxyTouHoi
aTTeCTallMM 10 AUCIHUIUIMHE (MOJYIIO) BBICTABJISETCS OIICHKA «3aYTEHO» WM «HE
3a4TEHOY.

[Ikajga oneHuBaHuA Onucanue

Beinonnensl Bce BHIBI yueOHON paOoOThI, NMpEeayCMOTPEHHbIE
y4eOHBIM TJTAHOM. OOyuarommiics JIEMOHCTPHUPYET
COOTBETCTBUE 3HAHWMM, YMEHHUH, HABBIKOB IIPUBEICHHBIM B
TaOJIMIax  IMOKaszaTeled,  omepupyer  IpUOOpPETEeHHBIMHU
3a4TeHO 3HAHWUSAMH, YMCHUSIMH, HABBIKAMH, IPUMEHSIECT UX B CUTyalMsIX
MOBBIIIEHHON CIOKHOCTU. [Ipym 3TOM MOryT OBITH IOIYLIEHBI
HE3HAUUTEJIbHble OMIMOKM, HETOYHOCTH, 3aTpyJHEHHs HpU
AHAJIMTUYECKUX ONEPALMIX, MEPEHOCE 3HAHUM M yYMEHUHU Ha
HOBBIE, HECTAHJJAPTHBIE CUTYaLUH.

He Boimonnen oauH wunu Oonee BUIOB y4uyeOHOW pabOTHI,
MPEAYyCMOTPEHHBIX  y4eOHBbIM  TutaHoM.  OOywaromuiics
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUW, YMCHHIA,
HaBBIKOB TPHUBEJICHHBIM B TaOJIMIAX IMOKa3aTeJel, JOIMyCKaeT
3HAYUTEJIbHBIC OIIUOKH, NPOSBISIET OTCYTCTBHE 3HAHHIA,
YMCHHI, HAaBBIKOB TI0 psAIy IOKa3aTelied, WCIBIThIBACT
3HAYUTEJIbHBIC 3aTPYIHEHHUS MPH ONEPUPOBAHUM 3HAHUSAMH U
YMEHHSIMH IIPU MX TIEPEHOCE HAa HOBBIC CUTYAIUH.

He 3auteno

@oHbI OLIEHOYHBIX CPEACTB MpeacTaBjieHbl B NpuiIokeHnu 1 k padoueii
nporpamme.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE 0OecnieyeHne JUCIUILTUHbI
7.1. OcHOoBHAas JUTEpaTypa

1. PoroB B.A. TexHonorus KOHCTPYKIIMOHHBIX MaTepuaioB. HaHoTexHomormu:
y4eOHUK NIl CTYJIEHTOB BBICIIUX Y4eO. 3aBefieHu, 2-¢ u3f., nep.u nom. IOpaiir,
2018, 190 c.

2. Bopono B.K. Kum Jle Y., Automkun A.C. CpoiicTBa W MpUMEHEHUE
HAaHOMATEPHUAJIOB: YYEOHMK JUIsl CTYJEHTOB BBICIIMX y4eO. 3aBefeHUl, 5-¢ u3.
2018, 210 c.

3. benna, A.®. Marepuansl HAHOTEXHOJOTUM B mojurpaduu: yded. mocodue ais
CTYZCHTOB BBICIIUX yuel. 3aBeieHnH, oOyuatomnuxcs rno Hanpasienuto 150100.62
— MarepuanoBeqeHue U TeXHoJoruu MmatepuanoB. Y.1. Beeaenue B maTepuaisl
HAHOTEXHOJOTUH. Yrieponnble HaHOCTPyKTypel / A. ®. benma; M-Bo
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ob6pazoBanus u Hayku PO, ®I'BOY BIIO "Mock. roc. yH-T nedyatu uMeHu MBana
®enopona’. — M.: MI'VII umenu Bana ®denopona, 2013. — 138 c.
. benna, A.®. Marepuansl HaHOTEXHOJIOTHM B moJurpaduu: yuedHoe mocoodue st
CTYJICHTOB, oOyuarommuxcs 1o HanpapieHusMm: 150100.62 — MarepuaiioBeieHue 1
TexHosorun MatepuanoB; 261700.62 — Texuomorus mnOIUTPAPUIECKOTO U
ynakoBo4dHoro mpou3sBojictsa; 051000.62 — [Ipodeccnonanproe o0yuenue. Y. 2.
Hanomatepuanbl. [Ipo6iempl 6€30macHOCTH, SKOJOTHMH W STUKH B MPUMEHEHUU
HanomatepuanioB / A. ®@. benga; M-Bo obpazoBanus u Hayku PO, ®I'BOY BIIO
"Mock. roc. yH-T nedatu umeHu MBana ®@epoposa". — M.: MI'VII umenu NBana
®denopona, 2014. — 130 c.
. benna, A.®. Marepuansl HaHOTEXHOJIOTHM B mofurpaduu: yuedHoe mocoodue Jst
CTYIEHTOB, oOydaromuxcss mo HampaBiaeHusMm: 92.03.03 — Texnomnorus
MOJIUTPAPUIECKOTO 151 YIAKOBOYHOTO IIPOU3BOJICTBA; 22.03.01-
MarepuanoBenenue u TexHojgoruu Marepuaion; 44.03.04 — IpodeccuonanbHoe
obyuenue. Y. 3. Hauomutorpadus. HanoTexHOMOrMM U  MaTepUalIbl
HaHOTexHosorui B nonurpaduu / A. @. benna; M-Bo oOpa3oBanus u Hayku PO,
@I'BOY BIIO "Mock. roc. yH-T nieyatu uMenu MBana ®@enoposa’. — M.: MI'VII
umenu MBana ®enopona, 2015. — 220 c.
. benna, A.®. Matepuanbl HAHOTEXHOJIOTUHN B noaurpaduu: yueOHoe nocodue ais
CTYyIEHTOB, oOywaromuxcsi 1o HampaBieHusMm: 29.03.03 — Texuonorus
NOJIUTPAPUYECKOTO M YINAaKOBOYHOI'O  IMPOMU3BOJICTBA; 22.03.01 —
MarepuanoBenenue u TexHojgoruu Marepuaiion; 44.03.04 — IpodeccuonanbHoe
oOyuenue (mo orpacisam). Y. 4. Ckanupyromiasi 30H10Basi MUKPOCKOIIUS U JPYTHE
METO/Ibl JTUATHOCTUKH 3alleyaThIBAEMBIX MAaTEpPUATIOB HA MUKPO- U HAHOYPOBHE /
A. @. benpa, I1. ®. [ToramaukoB; M-Bo obpaszoBanus u Hayku PO, DT'EOY BITO
"Mock. roc. yH-T nedyatn umeHu MBana ®@enoposa". — M.: MI'VII umenn NBana
denoposa, 2015. — 136 c.
. T'onoBun, IO.M. BBegeHne B HAHOTEXHUKY. [ODIJEKTPOHHBIM pecypc] —
OnektpoH.1aH. — M.: MammHoctpoenue, 2007. — 496 ¢. — Pexum mocryma:
http://e.lanbook.com/book/802

7.2. JIonoJIHUTEJIbHAS JINTEPATYyPAa
. BacunbeBa, JI.KO. Hekotopeie mnpoOnembl HaHOTeXHOJOTWH. VcciemoBanus u

MOJICIMPOBAaHUE HAHOKOMIUIEKCOB: ydeOHoe mocoboue / JLKO. Bacunbena,
ConoBbeB, I1.B., PomanoBa E.IO.; M-Bo oOpa3zoBanus u Hayku PO, Denep.
are’TcTBo 1o oodpazoBanuto, MI'VIL. — M. : MI'VII, 2009. — 114 c.

. Ky3neno, H.T. OcHOBbI HAaHOTEXHOJIOTHH : YUY€OHUK [DIEKTPOHHBINH pecypc] /
H.T. Ky3nenos, B.M. Hosortopies, B.A. )Kabpes, B.11. Mapronusa. — DnekTpoH.
nan. — M. : WznarensctBo "Jlabopatopus 3nanmii", 2014. — 400 c. — URL :
http://e.lanbook.com/book/66210
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3. MopaueBckuii, A.I'. @Dusnueckas xumus. I[loBepXHOCTHBIE SBIEHUS W
JIMCTIEPCHBIE CHUCTEeMBI: y4eOHoe Tmocobue [DnekTpoHHbd pecype] / AT,
MopaueBckuii. — 2-e u3j., crep. — nekTpoH. aan. — CIIO. : Jlanb, 2015. — 160 c. —
URL : http://e.lanbook.com/book/64335

7.3. DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE PECypPChl

1. https://online.mospolytech.ru/course/view.php?id=10662

7.4. IlporpaMmMHoe oOecriedyeHue
He npenycMoTpeHo

7.5. ba3bl 1aHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIC H IOMCKOBbIE CHCTEMBI:
pecypcsl MHTEpHETA

7.6. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEpHET:
1. http://www.nanonewsnet.ru/ - caift o HaHoTexHONOTHIX #1 B Poccun
2. http://www.nanometer.ru/ - caiiT HaHOTeXHOJIOTHYECKOro 00ImecTBa «HanomeTp»
3. http://nauka.name/category/nano/ - HAYYHO-TIOMYJISIPHBIHA mopTal 0
HAHOTEXHOJIOTHSIX, OMOTCHETHUKE M MOJIYIPOBOAHUKAX
4. http://www.nanorf.ru/ - xxypHan «Poccuiickue HaHOTEXHOJIOT I
5. http://www.nanojournal.ru/ - Poccuiickuii 371eKTpOHHBII HAHOXKYPHA
6. http://www.nanoware.ru/ - opunuanbHbIi callT MOTpeOUTEICH HAHOTOBAPOB
http://kbogdanovl.narod.ru/ - «Uto MOTYyT HAHOTEXHOJOTHH?», HAYYHO-TIOMY/ISPHBIH

CalT 0 HAHOTEXHOJIOTHSIX.

8. MaTepHa/IbHO-TeXHHYECKOE o0ecrnevyeHune U CIUNINHBI

JlaGopaTopHble 3aHATUS MPOBOAATCS B CHEIUAIM3UPOBAHHBIX MOMELIECHUSX,
OCHAUICHHBIX MPUOOPaMU, HEOOXOUMBIMU JJIs1 BBIMOJIHEHUSI pabOT U3 BCEX pa3JieioB
Kypca. IlepedeHb OCHOBHBIX NpPUOOPOB U OOOPYNOBAaHUS HCIOJIB3YEMBIX NIpU
W3YYCHUU JUCIUTLTAHBL:

OnTHyeckre MUKPOCKOIIHI;

ATOMHO-CHIJIOBOM MUKPOCKOIT;

CkaHupyOImHUiA AMeKTPpOoHHBINH MuUKpockor JSM-7500F;

[Tpubop 11 HaHECEHHS] TOHKUX CIIOEB MOTYNPOBOAHNKA - CIIMHKOATHHT

JuddepeHunanbHblil CKAHUPYIOMIUN KaJTOpUMETD;

Crekrpodoromerp — Spectro Eye Gretag Macbeth;

Cnextpodoromerp CD-200;

4-X 30HJIOBOE YCTPOMCTBO AJI1 U3MEPEHUS SJIEKTPOIIPOBOIHOCTH;

JlaGopatopHasi ycTaHOBKA I ONPE/EIICHUsI KPaeBOro yrila CMaulBaHHUA.

JlabopaTopHoe oOopyaoBaHue, MKadbl I XpaHEHUST XUMUKATOB, IMKA(BI IS
XpaHeHus: 00pa3OB MaTEPHAJIOB.

B cnywsae oTcyTrcTBUS HEOOXOIMMBIX MPUOOPOB OOYyYAIOIMIUECS HCIOJIB3YIOT
VHTEPAKTUBHBIA MaTepHall.
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3aHATHS  00ECIEYMBAIOTCS  COBPEMCHHBIMH  TEXHHMYECKUMH  CPEJICTBAMHM
o0y4eHUs: npogheccuoHanbHOU ayouo u 8udeo annapamypou, npoeKmopoM.

OOyuaronuMcsi TOJDKEH OBITh OOecredeH CBOOOJHBIN JIOCTYI K CpelcTBam
UH()OPMAITMOHHBIX TCXHOJIOTHH.

JlaGopaTopHbIC MTOMEIICHUS PACIIONIOKEHBI B yUeOHOM KOpITyCe IO ajpecy T.
Mockaga, yi. [IpsaumankoBa, 1. 2 a, aya. 1207, 1209, 1303, 1202.

9. MeToauvecKkue peKOMEHIALMH VISl CAMOCTOSITEIbHOM padoThI
00y4aroIuxcs

B ocHOBe caMOCTOSTENbHON paboOThl OOYYAlOMIMXCS JIeKaT: COJCp)KaHUE
paboueii yueOHOM MPOrpaMMbl, BOIIPOCHI AJIsl MOATOTOBKH K KOHTPOJIBHBIM paboTawm,
a TaKXKe CaMOCTOSTeNIbHOe U3ydeHue VIHTepHeT-pecypcoB 1O  BOIpOcaM
HAHOTEXHOJIOTHH.

PekoMenayeTcss MOBTOPUTH COJIEpP)KAHUE JIEKIIMM IO €€ KOHCIEKTY; HU3Y4YUTh
paszznensl U maparpadbl OCHOBHOM U JIOMOJIHUTENBHOM JUTEPATyphl, YKa3aHHBIC
mpernojiaBaresieM Ha JEKIUUA. ['0OTOBUTHCA K BBIMOJHEHUIO KOHTPOJIBHBIX padOT MO
paszenam JAUCHUILUIMHBI, UCTIOIB3Ysl KOHCIIEKT JICKIHUM, TUTEpaTypHble UCTOUHUKH, B
TOM 4HcCIie pecypchbl IHTepHeTa.

10. Meroauyeckue peKOMEHIALUHM ISl PENoJaBaTeisi

PekoMeHIOBaHO IMPOKOE WCIIONB30BAHWE AaKTUBHBIX W HWHTEPAKTUBHBIX
METO/IOB OOyYCHHMsI, HAYYHOW W CIIPABOYHOW JIUTEPATyphl MIPH MOATOTOBKE y4eOHO-
METOJMYCCKHX MaTepHUajoB, BO3MOXHOCTEH COBPEMEHHBIX WH(MOPMAIIMOHHBIX
TEXHOJIOTUH.

JleMoHCTpanusi Ha JICKIMOHHBIX 3aHATHAX BHACO(DPArMEHTOB HAYYHO-
MO3HABATENIbHBIX BHUIICOMUIBMOB M COACPIKAHUS TEJICTPAHCISAIUMN, MOCBSIIEHHBIX
BOIIPOCAM HaHOTEXHOJIOTHHU.

[Iporpamma cocraBieHa B cooTBeTcTBuM ¢ DenepaibHbIM TOCYAapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTAHJAPTOM  BBICIIETO OOpa3OBaHMs 1O  HAMPaBIICHUIO
noaAroToBku Maructpos 22.04.01 MaTtepuaJjioBeieHHe U TEXHOJOTHUU MATEPHAJIOB,
yrBepxaeHHbIM npukazom MOH P® ot 24 anpess 2018 r. Ne 306.
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CTpyKTypa U cofep:xkaHue TUCHUIIMHLI HAHOTEXHOJIOTMH B MPOM3BOACTBE KOMIIO3UTOB M0 HANPABJIEHHUIO MOATO0TOBKH

22.04.01 MaTtepuaJjioBeleHHE M TEXHOJIOTHU MATEPUAJIOB

(marucTp)
Buabl yueOHoi padoThl, Dopm
= 3 BKJIIOYAsl CAMOCTOSITETbHYIO Buabl camocrosiTesibHON padoThI bl
Pasien 9 5 5 padoTy CTyIEHTOB, CTYAEHTOB aTrrecT
3 Q = U TPY/10€MKOCThb B Yacax anuu
n/ S | T8
N JI 1(1:/ Ja6 | CPC | KCP | K.P. | K.IL. | PTP | Pepepar | K/p | D | 3
Tperuii cemecTp
1.1 | HanomaTtepuaJjnbl. HanoTexHoJiorus 3 2 6
Ipakxmuueckoe 3anamue
1.2 | «HanoTtexHosnoruu B nonurpadum. 3 2 6
Brinaua 3ananus Ha pedepat
IMepcniekTHBHBIE yrJjiepoiHbie
1.3 | HaHOCTPYKTYpPHI JiIs nosmrpaguu u | 3 2 6
ynakoBkH. DyJjiepeHbl
Ipakmuueckoe 3ansamue
1.4 | «Oprannyeckue TMOJYIPOBOAHUKOBEIEC | 3 2 6
HaHOMAaTepHaJIb»
IlepcrniekTHBHBIE YIJ1ePOAHbIE
1.5 | HaHOCTPYKTYPBI A5 noJurpaduu u 3 2 6
ynakoBku. HanorpyOku
Ilpakmuueckoe 3anamue «3ydenune
1.6 | HAHOCTPYKTYPHPOBAHHBIX 3 2 5 N
(G oTONPOBOASIINX TOKPHITUI Ha
OCHOBE KPacCUTEJICH».
IlepcnekTUBHBIE
1.7 | koHCOTUAUPOBAHHBIE 3 2 6
HAHOMAaTEePHAJIbI VISl NOJTUTPaduu U




ynakoBku. Hanokpucraninieckue
MaTepHAJIbI

1.8

Ilpaxmuueckoe 3auamue «3ydyeHue
HAaHOPA3MEPHBIX XapaKTEPUCTUK
KalUJUIIPHO-TIOPUCTOM CTPYKTYPhI
pa3JIMYHBIX BUJIOB)

1.9

IlepcnekTUBHBIE
KOHCOJIUTUPOBAHHbIE
HAHOMATepPHAJIbI 1J1s noaurpapuu u
YIAKOBKH. HanokomMno3ursbl,
HAHONOPHUCTbIE MAaTEePUAJbI

11

Ipaxmuueckoe 3ansamue
«[TomyueHue IeKTPOITPOBOIAIINX
9JIEMEHTOB MHKPOCXEM ITEYaTHBIM
CII0CO00OM».

11

IlepcneKTUBHBIE MEeTOAbBI MUKPO- U
HaHoJuTOrpaduu st nmoaurpadpun
U YIIAKOBKH

11

Ilpakmuueckoe 3ausamue «V3yuenue
METO/IOB MCCIIEJOBAaHUS MOBEPXHOCTH
MaTepHaoB c IIOMONIBIO
BUPTYAJIBHBIX CPEJICTBY

11

IlepcnieKTUBHOCTH HMCHOJIbL30BAHUS
CKaHMpYIOLen 30HA0BOM
MHKPOCKONIMH W  PEHTIreHOBCKO
($oT03/IeKTPOHHOII MHMKPOCKONUHU B
noJurpagun " YIAKOBKH.
Ckanupyomas TYHHeJIbHasA
MHUKPOCKOTNS

11

Ilpakmuueckoe 3anamue «3ydenune
MOP(OJIOTHUECKIX CBOMCTB
YIJIEPOAHBIX U HEOPTraHUUECKUX
HAaHOMAaTEPHAJIOB)

1.1

HepCHeKTI/IBHOCTb HCITOJIB30BAHUA
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CKAHMPYIOLIeil 30H10BOM
MHKPOCKONHMHU U PEHTTeHOBCKOM
($0T03/1eKTPOHHOII MUKPOCKONIMH B
noJurpa¢guu U ynakoBKu. ATOMHO-
CHJIOBasi M PEHTTeHOBCKasA
(oTo3r1eKTPOHHASI MUKPOCKONIMHU

11

Ilpaxmuueckoe 3anamue «3yuenue
CBOMCTB HAHOMAaTEPHAJIOB € ITIOMOILBIO
ATOMHO-CUJIOBOM U pacTpOBOM

6 | 2JEKTPOHHON MUKPOCKOIIHH, 2 6
PEHTICHOBCKOM (hOTOIIEKTPOHHOM
CHEKTPOCKOIUI
11 IlepcriekTHBHBIE MaTepHAJIbI
7 HAHOTEXHOJIOTHi B noJurpagum u 2 6
yIaKOBKe
1.1 | [IpakTHueckoe 3aHsATHE 2 6
8 | 3ammuTa pedepara
Dopma ammecmayuu
Bcero uacos no nucuumnianHe 18 | 18 108

B TPETHEM CEMECTpE
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[Mpunoxenue 1 k
pabodeii mporpamMme

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCHUIMCKOI OENEPAIINN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUI NOJJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpasnenue noarorosku: 22.04.01 MarepuajioBezieHHe U TEXHOJIOTMHA MaTEPUAJIOB
OOII (mpodub): TexHOIOTHs KOMITO3UTOB
®opma 00yueHus: OUHast

Tun HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTH Hay‘lHO'I/ICCJ'ICI[OBaTCJ'IBCKI/Iﬁ 1 TEXHOJIOTHYSCKHI

Kadenpa: IHHOBanoHHbIE MaTepHabl TPUHTMEINANHTYCTPUN

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCHUILIUHE

HanotexHonoruu B IMPOU3BOACTBC KOMIIO3UTOB

Cocrag: 1. [lacriopt poH1a OTIEHOUHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEICTB!

CocTraBuTelib:

npodeccop, A.X.H., npopeccop Kontoxos B.1O.,

Mocksa, 2023 r.



MOKA3ATEJIb YPOBHSI C®@OPMUPOBAHHOCTHU KOMIIETEHIIUIA

HAHOTEXHOJIOT' U

dI'OC BO 22.04.01 MaTtepuajioBe/ieHHe U TEXHOJIOTHH MaTEePHAJIOB

B mpoliecce ocBoeHUs JaHHOM TUCHUIUIMHBI 00y4aronuiicss QopMUpPYeT U JEMOHCTPUPYET CIEAYIONINE KOMIIETEHIINHN:

KommeTenuun Koa u uHAMKATOP AOCTHIKEHUS Texnojorus dopma Crenenn yporHeii 0CBOCHHSI
KOMIETEHIMH (GopMupoBanusi | OLEHOYHOTO .
Kon DopMyJIMPOBKA Kon DopMyJIHPOBKA KOMIeTeHIHit cpeacTBa KOMIETCHITHH
IK-1 cnocobnocmp
OCYIIECTBIIATE HIIK-1.2. | Ymeer BoiOupath JIEKLUHY, 13, Bba3oBblii ypoBeHb:
Hay4HbIC METOJbI HAy41HOI'O paKTUYECCKHUE K/P, yMeeT BbIOMpaTh METO/Ib
HCCIICIOBAHUS B HCCICIOBAHMA U 3aHATHA, T, HAaY4YHOT'O UCCIICIOBAHUS.
obactu TIPOCKTHPOBAHUA camocrosiTensHas | P, IloBBILIEHHBIH YPOBEHbD:
MaTepuaioBeICHU MaTCpHason i pabota 3 YMeeT BbIOUPATH METO/IbI
U TEXHOJIOTUU KOHCTPYKIHH. HAy4YHOT'O UCCIIEI0BAHU C
MaTepuasos, BBICOKOI CaMOCTOSITEJIbHOCTBIO.
HCXOJs U3 UIIK-1.3. | IIpoBoaut JIEKLIMH, 113, Bba3oBblii ypoBeHb:
(QyHIaMeHTaIbHBIX HCCIIEA0BAHHMS MPAKTUYECKHUE K/P, BJIQZICET HAYYHBIMU
3HaHUU U CTPYKTYpBL 1 CBOPVICT‘E 3aHATHA, T, HUCCIICNIOBAHUAMH CTPYKTYPBI U
KOHKPETHBIX 3a71a4 MaTepraJIos, N3ACIHH camocTosTenbHas | P, CBOMCTB MaTepUaoB, U3NEIUI s
IIPOU3BOJICTBA JUIA PEILICHHA pabota 3 peleHus mpopeccCHOHATbHBIX
HpO(l)@CCHOHaIILHBIX 3a/1au.
3aga4 <
IToBbIICHHBIN YPOBEHB:
BJIa/I€€T HAyYHBIMU
UCCIIEOBAHUSIMU CTPYKTYPHI U
CBOMCTB MaTe€pHUasoB, U3ACIIAN
JUIS peleHus TpopecCuOHaIbHBIX
3aJ1a4 Ha BBICOKOM Hay4yHO-
METOJINYECKOM YPOBHE.
MK-3 cnocoonocmp HUIIK-3.1. | 3naer ¢pusuko- JIEKIIHH, 113, Bba3oBblil ypoBeHb:
OIIPEAEIATE XUMHUYCCKHC OPAKTUYECCKHUE K/P, 3HaeT TpeOOBaHUs K MaTepHaIam
OKCIITyaTallHOHHbIC XapaKTCPUCTUKH 3aHATHS, T, JUUIST PallHOHAIIEHOTO BBIOOpa
XapaKTEPUCTHKH; TIOMMCPHBIX 1 camocrosTensHas | P, MaTepHaoB.
TIpOTHO3MpPOBATE 1 ﬁifg;;:;g;ﬁ?ﬁ;ﬂ pabora 3 IloBbILIEHHBIH YPOBEHD:

18



ONMCHIBATh MPOLIECC
JIOCTYDKCHHUS
3a1aHHOTO YPOBHS
CBOMCTB B
MaTepuanax

YIPaBISTh UX
IKCILTyaTaIllOHHBIMA
CBOMCTBaMH;

3HaeT TpeOOBAaHUS K MaTepraIam
JUTSL paIMOHATILHOTO BBIOOPA
MaTepPHaIOB C BHICOKOM
CaMOCTOSITEIBHOCTEIO.

HUIIK-3.2.

Brnaneet meronamu
MPOBEACHUS
HCCIIEIOBATEIBCKUX U
9KCIIEPUMEHTATBHBIX
paboT 1o u3yyeHuIo
CTPYKTYPHBIX
NIpEBpALLCHU,
XUMUYECKUX U (PHU3HUKO-
MEXaHHYECKUX CBOICTB
MOJIMMEPHBIX U
KOMITO3UIIHOHHBIX
MaTepuaos,

JICKIIHH,
MIPAKTUIECKHE
3aHSATHS,
CaMOCTOsITeNIbHAS
pabora

K/P,

“

w o4

ba3oBblii ypoBeHb:

yMeEeT BBIIOJIHATH PACYEThI
ONTHUMAJILHOTO PAaCXOA0BaHUs
MaTepuajia Ha OCHOBE aHaJIM3a
YCIIOBUH DKCIUTyaTalluH
MaTepHaJIOB, OLEHKH UX
HaJe)KHOCTH, SJKOHOMUYHOCTH U
JKOJIOTUYECKUX ITOCIIEICTBUN
IIPUMEHEHHS.

IloBbIlICHHBIN YPOBEHD:

VY MeeT BBIOJIHATD PACUETHI
ONTUMAJIBHOTO PACXOA0BAHMS
MaTepuaia Ha OCHOBE aHaJIN3a
YCJIOBHM 3KCIUTyaTalluH
MaTepHUaloB, OLEHKHU UX
HAaJI€KHOCTH, SKOHOMUYHOCTH H
JKOJIOTUYECKUX TOCIIEICTBUN
IIPUMEHEHHUS C BBICOKOU
CaMOCTOSTEIILHOCTBIO.
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Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE

HanotexHonoruu B IMPOU3BOACTBC KOMIIO3UTOB

IIpunoxenue 2
K paboueii mporpamme

HaumenoBanue IIpencrasienue
Ne OLIEHOYHOTO0 Kpartkasi xapakTepucTHKa OLIECHOYHOI'0 OIIEHOYHOI'0
oC cpeacTBa cpeacrsa cpeacrea B ®OC
Cpencto MIPOBEPKU YMEHUI VI MBIy aTbHbIC
[TpakTrueckoe o0yyarorerocs CaMOCTOSITENILHO sazams
1 3aHATHE peuaTh NpakTUYECKUE 3a/1a4d U OLICHKH .
(I13) YPOBHs OCBOCHMS o0yyaromumcst HPAKTITECKOU
MIPAKTUYECKUX HABBIKOB HaTPasJICHHOCTH
KoHTpobHas CpencTtBo IpOBEPKHM 3HAHUW WU YMEHHMH KommuiekTsl
2 pabora MPUMEHATHh IOJIYYEHHbIE 3HAHUS  JUIS BApUAHTOB
(K/P) pelleHns 3a/1a4 ONPEAEIEHHOr0 THUIA I10 KOHTPOJIbHBIX
TEME WU pa3zeily 3a1aHUI
Cucrema cTaHIapTU3UPOBAHHBIX 3aJJaHUM,
3 Tect MO3BOJISAOILAS aBTOMAaTU3UPOBATH @DoHJI TECTOBBIX
(T) MpOLIEAYPY MU3MEPEHMS YPOBHS 3HAHWU U 3alaHU I
yYMEHH 00y4aromerocs.
[TpoaykT  CcamMOCTOSITENILHOW  PabOTHI
CTyIEHTa,  MNPEACTABIAIUNA  cOoOOol
KpaTKOE U3JI0’)KEHUE B NMHCbMEHHOM BHU/JIE
MOJIYYEHHBIX pe3ynbTaTOB
4 Pedepar TEOPETHECKOrO aHAIN3a OHpeIleJIeHH(?’fI TeMbl pedrepaTos
(P) HayyHOUM (y4eOHO- HCCIeI0BATEIbCKOMN)
TEMbl, TIJI€ aBTOP pPACKpPHIBAET CYTh
UCCIeyeMOoll  mpoOJieMbl,  HTPUBOIUT
pa3jauyHble TOYKM 3pEHUs, a TakKkKe
COOCTBEHHBIE B3IJIsJIbl HA HEE.
Jauer dopma  MPOMEKYTOUYHOM  aTTECTALMH KOMILICKT TeCTOBIX
5 3) oOyuaromerocsi, onpesensiemMas yaeOHbIM SaMAHHI
IJIAHOM MOJITOTOBKY MO HAIIPaBJICHUIO
MacmopT (poHIa OLEHOYHBIX CPEACTB MO AMCHHUIINHE
HanoTexHomorum B Npon3BoACTBE KOMIIO3UTOB
Kon HaumeHoBaHue
Ne KOHTPOJIMpPYeM
w/n Kontposmpyembie pa3iesbl IMCHUILIHHBI oi OLICHOYHOI0
KOMIIeTCHIIUHT cpeactsa
1 | Tema 1. Hanomarepuansl. Hanotexnomorus I1K-1, TIIK-3 113, T, K/P, P, 3
2 | Tema 2. [lepcriekTuBHBIE yriiepoanbie HaHOCTPYKTYphI | [TK-1, T1K-3 I13, T, K/P, P, 3
JUIsI TONUTpa(UU U yIIaKOBKU
3 | Tema 3. IlepcrieKTUBHBIEC KOHCOJIHIUPOBAHHEIC I1K-1, TIK-3 I1I3, T, K/P, P, 3
HAHOMAaTEPHAJIBI TSI MOMUTpa(uu U yIakoOBKU
4 | Tema 4. IlepcieKTUBHBIC METOABI MUKPO- U I1K-1, TIK-3 I1I3, T, K/P, P, 3
HaHONUTOrpaduu It monurpaduu U ynakoBKH
S | Tema 5 ITepcreKTHBHOCTB HCIIONb30BAHMSA IIK-1, IK-3 I13, T, K/P, P, 3
CKaHUPYIOLIEN 30H10BOM MUKPOCKOIHNH U
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PEHTIC€HOBCKOM (hOTOIIEKTPOHHOM MUKPOCKOITHH B
noJaurpaduu 1 yrmakoBKH

6 | Tema 6 IlepcniekTuBHBIE MaTepuanbl HaHOTexHONOTHIA | [TK-1, TTK-3 I13, T, K/P, P, 3
B IOJIUTpaUu U yIIaKOBKE

1. IlepeyeHb KOMIIETEHIHII ¢ YKAa3aHMEM 3TaNoB UX (POPMHPOBAHHA B MpoLEcce OCBOEHHS
AUCUUIIMHBI. POPMBI KOHTPOJIA (POPMUPOBAHUS KOMIIETEHIUI

Jrtansl
Komnerenums Kon o DopmMa KOHTPOJIS (bopmuposatus
oroc (pazaenl
JMCIUIJIMHBI)

Cnoco0HOCTBb OCYIIECTBIIATh HAYYHbBIE IIpoMeKyTOYHBII KOHTPOJIb:
UCCIIeIOBaHus B 00JacTH IIK-1 | 3ader
MaTEepHAJIOBEACHUS U TEXHOIOTUU Tekymmii KOHTPOJIb!
MaTepualioB, UCXOMAS U3 BBIIOJHCHHOC HHIUBUAYAJIBHOC Bce paznenst
(byHAaMeHTaIbHBIX 3HAHUH U 3aJlaHue Ha IPaKTUYECKOM
KOHKPETHBIX 33124 [IPOU3BOJCTBA 3aHATHUH,

KOHTpOJIbHAS paboTa.
Cnoco0HOCTb ONpeaesTh IIpoMe:KYyTOUHBIH KOHTPOJIb:
9KCIUTyaTallMOHHBIE XapAKTEPUCTHKH; MK-3 | 3a4er
IPOrHO3UPOBATh M OIKCHIBATH IPOIIECC Texymmii KOHTPOJIb:
JIOCTHKEHHUS 3aJaHHOTO YPOBHS CBOMCTB BBINIOJIHCHHOC MHIWNBHAYaIbHOC Bce paznenst
B MaTepuaiax 3aJlaHue Ha MIPAKTUYECKOM

3aHATHUY;

KOHTpOJIbHAS paboTa.

2. Iloka3aTeau M KPUTCPUHU OLHCHHBAHUA KOMHeTEHI[I/lﬁ nNp1u M3Y4YCHUM TUCHHIIJIUHDBI,
OIMUCAHHUEC KA OLICHUBAHUA

2.1 Kpurtepum BbIcTaBJIeHHS 3a4eTa N0 JMCHUIIHHE
(bopmupoBanue kommerenimii IK-1, ITK-3)

3a4TeHO:

BBIMIOJIHEHBl BCE BUJBl y4yeOHOM paboThl, NPEAYCMOTPEHHbIE YUYEOHBIM IUJIAHOM.
OOyyaromuiicss JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IPUBEICHHBIM B
TabJIMIAX T[OKa3aTeNeil, omepupyer MpPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBBIKAMH,
IPUMEHSIET MX B CHUTYyallUsX MOBBIIIEHHOW CIOXHOCTH. [Ipn 3TOM MOryTr OBITH JOIMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS MPH aHAJUTUYECKHX ONepalusx, nepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH;

HE 3a4YTEeHO:

HE BBINIOJIHEH OAWH WK Oosiee BUAOB Y4eOHOH pabOThl, MPELyCMOTPEHHBIX Y4EOHBIM
wiaHoM. OOyuaromuiics JAEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHWUN, YMEHMH, HaABBIKOB
IPUBEIECHHBIM B TaliMLax IoKa3aTeslel, JOMyCKaeT 3HAaYUTENbHbIE OLIMOKH, MPOSBISET
OTCYTCTBUE 3HAHMH, yMEHHMH, HABBIKOB MO psay IOKa3arenel, HCIbITHIBAET 3HAYUTENIbHbIC
3aTpyJHEHUS PU OTIEPUPOBAHUU 3HAHUSMHU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

2.2. Kpurepuu OLEHKHM BbIIOJHECHUS O0y4alMMCs HWHIAWBHAYAJIbHOIO 33JaHUSl Ha
NPaKTHYECKOM 3aHATHH
(bopmupoBanue kommerenimii IK-1, ITK-3)

— HHAMBHMIYaJbHOE 3aJJaHue BBINOJHEHO: pa3paboraH U odopmileH pedepaTr MO TeMe
3aHATHSA, TMOJTOTOBJIEHA MPE3EHTAlMs [OKJIajJa Ha 3aHATUH, MPOU3BeIeHbl 0e3 OIMOOK Bce
HE00XO0/IMMBbIE PacyeThl U cJieIaHbl 000CHOBAHHBIE BBIBOIbI;

— HHAUBUAYAJbHOE 3a/laHNe He BBINOJHEHO0: He pa3paboTad u/uin He opopmiieH pedepar
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[0 TeMe 3aHATHA, HEe MOATOTOBJICHA MPe3eHTalus AOKJIaJa Ha 3aHSATHH, PAacyeThl MPOU3BEACHBI C
OLIMOKaMHU ¥ OTCYTCTBYIOT OOOCHOBAaHHBIE BBIBOJIBI.

2.3. Kputepum o11eHKH BBINOJHEHUSI KOHTPOJIbHOH PadoThl
(bopmupoBanue komnerenimii IK-1, ITK-3)

KonTponpHast paboTa BBIMOTHICTCS 110 BApUAHTaM, BKIIOYAIOIIMM BOIIPOCHI 110 U3YUYEHHOMY
MaTepuany. BbInomHEeHHE KOHTPOJIbHOM palOoThl OLIEHWBAETCS B COOTBETCTBHHM C MPOLEHTOM
MPaBUJIbHBIX OTBETOB.

— «OTJIMYHO» - cBbILIE 85% MpPaBUIbHBIX OTBETOB;

— «xopouio» - oT 70,1% 1o 85% npaBuIbHBIX OTBETOB;

— «yZOBJIETBOPUTENBHO» - OT 55,1% 10 70% npaBuiIbHBIX OTBETOB;

— «HEYJOBJIETBOPUTEIBHO» - OT 0 10 55% NpaBUIIBHBIX OTBETOB

Kaxnplif Borpoc KOHTPOJIBHOW pabOTHI OLIEHUBAETCS MO NATHOAIBHOM mmikane. Mtorosas
OIICHKA M0 KOHTPOJBbHON paboTe BBICTABISAETCS, UCXOMAS M3 CyMMbI OaiioB, MOJYYEHHBIX 32 TPU
3a/1aHMUsL.

«5» (IATH 0AJJIOB): 00YUAOIIHIACSA JEMOHCTPHPYET CUCTEMHBIC TEOPETUUCCKIE 3HAHMS: Ha
TEOPETUYECKHUI BOMPOC KOHTPOJBLHOW pabOThl OTBEUAET IPaMOTHO W TOJHO, 3a7ady pemaer 0e3
OIIMOOK U ¢ HEOOXOJUMBIMU MOSICHEHUSMHU.

«4» (ueTpipe OajIa). OOydYaOUIMICA C HEOOJBIIUMH HETOYHOCTSAMH JICMOHCTPHPYET
CUCTEMHbIE TEOPETUYECKHE 3HAHUS: Ha TEOPETHUECKUN BOMPOC KOHTPOJIbHON pabOThl OTBEYAET
rPaMOTHO U TIOJTHO, 33a9y pemnraet 0e3 rpyObIX OmMOO0K ¥ ¢ HEOOXOIUMBIMU TTOSICHCHUSIMH

«3» (TpHu 0aj1a); 00ydaroIuiics HE JEMOHCTPHUPYET CHCTEMHBIX TEOPETUYCCKUE 3HAHUI:
Ha TEOPETUYECKUU BOMPOC KOHTPOJBHOM pabOThl OTBEUAET YACTMYHO M C CYIIECTBEHHBIMH
omunbKaMu, 3a7jauy peliaeT ¢ CyIIeCTBEHHBIMU OITMOKaMH U HE 1aeT HEOOXOIUMBIX MOSICHEHUH.

«2» (n1Ba 6aJuIa). O0YJAOIIUICS HE UMEET CHCTEMHBIX TCOPETHUYCCKHIE 3HAHUI: Ha BOIIPOC
KOHTPOJIbHON paboThl OTBEUAET YACTUYHO M C TPyOBIMU OLIMOKaMU, 3a7ady pellaeT ¢ rpyobIMu
OIIMOKaMu U HE JaeT HeOOXOIMMBIX OSICHEHUH.

«1» (ommH 6asmr): OOYYAIOUIMICS HE HMEET CUCTEMHBIX TCOPETHYCCKHE 3HAHMW: Ha
TEOPETUUECKHI BOIIPOC KOHTPOJIBHOM pabOThI HE OTBEUYAET, 33/1a4y HE PEIIacT.

2.4 Kputepuu oleHKH 0JIAHKOBOT0 TECTHPOBAHUSI
(popmupoBanue komnerenuuu IK-1, ITK-3)

bnankoBoe TecTHpOBaHUE OLIEHUBACTCI B COOTBETCTBUU C TPOLIEHTOM IPaBUIIBHBIX
OTBETOB, JAHHBIX 00YYaIOIIUMCSI Ha BOIIPOCHI TECTA.

CranpmapTHas IIKaja COOTBETCTBHS pe3yJIbTATOB TECTUPOBAHMS BBICTABISAEMON OaUIbHOM
OIICHKE:!

- «OTJIMYHOY - CBbIIE 85% MPaBUIBHBIX OTBETOB,;

- «xopomo» - oT 70,1% no 85% npaBuiIbHBIX OTBETOB;

— «YIOBJIETBOPUTETBHO» - OT 55,1% 1o 70% npaBUIbHBIX OTBETOB;

— oT 0 10 55% TpaBUIBHBIX OTBETOB — «HEYIOBIECTBOPUTEIIHHO

PernameHT TecTUpOBaHMSI BKIIIOYAET:

- KOJIMYECTBO BompocoB — 20;

- IPOIOJDKUTEIBHOCTh TeCTUPOBaHUS — 40 MUHYT;

«5» (OTJIMYHO): TECTUPYEMBI IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIIa/IeeT
TepPMUHAMHU U 00JIaJIaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIPOCHI TECTA.

«4» (X0pO11I0): TECTUPYEMBII B LIEJIOM JIEMOHCTPUPYET CUCTEMHBIE TEOPETHYECKIE 3HAHUS,
BJIa/ieeT OOJBIIMHCTBOM TEPMHHOB M 00JIaJIa€T CIOCOOHOCTHIO OBICTPO pearupoBaTh HA BOMPOCHI
TecTa.

«3» (YHOBJIETBOPUTEJILHO): CHCTEMHBIE TEOPETUYECKHE 3HAaHUS Y TECTHPYEMOTO

OTCYTCTBYIOT, OH BJIaACCT HCKOTOPBIMU TCPMHUHAMU W HA BOIIPOCHI TECTAa PEarupyer AOCTATOUYHO
MCIOJICHHO.
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«2» (HeyI0BJIETBOPUTEIbHO): CHCTEMHBIE TEOPETUYECKHME 3HAHUA Y TECTHPYEMOIO

OTCYTCTBYIOT, TepMHHOHOFHefI OH HC BJIAJCCT U HA BOIIPOCHI TECTA PCArupyeT MCIJICHHO.

HpaBI/IJ'[a NMPOBEACHUA TECTOBbIX paﬁoT IO AUCHUILIIMHEC HanorexHonoruu B IMPOU3BOACTBC

KOMITO3UTOB

1. Tectsl mnuIIyTCS WHIAMBHIYaJdbHO, O€3 KOHCYJIbTaMH BO BpeMsl TMPOBEICHHUS TecTa C
IpenojaBaTesieM WK C IPYTUMHU CTYACHTaMHU.

2. IlperonaBaTeno MOXHO 337aTh BOIPOC BO BpeMs MPOBEICHHS TECTa B TOM CIlly4yae, €Clid €CTb
HESICHOCTU B BOIIPOCE TECTA.

3. Bpewms BbimonHeHUs 3aaHUil TeCTa CTPOro orpaHudeHo — oObraHO 30-40 MUHYT, HO BIOJHE
JIOCTATOYHO JIsI CIIOKOMHOIO OTBETa Ha BCE BOIMPOCHL. BpeMmsi okoHuUaHUS TecTa cOOOIaeTCs
IperoiaBaTesieM 10 Havaja TecTa.

4. Ha kaxzaplii BOIpPOC TecTa HMEIOTCA HECKOJIbKO BapuaHTOB oTBeTa. Cpenu HHUX €eCTh
MPaBUJIbHBIE U HEMPABUIIbHBIE OTBETHI. 3a/1a4a 00y4Jaronierocs HailTh MpaBUIIbHBIE OTBETHI.

5. Bompocsl Tecta mogoOpaHbsl TaKMM 00pa3oM, 4TOOBI B KaKJI0M BapuaHTe ObUTH 0o0Jiee IPOCThIe
1 00J1€€ CI0MKHBIE BOIIPOCHI.

6. Hexoropble BOmpoCHl TecTa CcoJAepKAaT HE OJIWH NPaBWIbHBIA OTBET. [lonOXKUTENbHBIM
pe3yabTaTOM OTBETA HA TAaKOH BOIMPOC SIBISETCS HAXO0XKICHHE 00YJYarOIIMMCS BCEX MPaBHIBLHBIX
oTBeTOB. Eciiu oTMeUeHbl HE BCE MPaBUIIbHBIC OTBETHI MJIM OTMEUEHBI KaK MPaBUIILHBIN, TaK U
HETPaBWIBHBIA OTBET, TO TAKOH Pe3yIbTaT OTBETA HA BOIPOC CUUTAETCS] HETIPABHILHBIM.

7. OOyuaromuicss MOXET HamucaTh CBOM KOMMEHTapUU M JOIOJIHEHUS K JTI000MY BOIIPOCY TECTa.

Eciu nmpu 3TOM OyneT NpoAEeMOHCTPUPOBAHO XOpOIIEE 3HAHUE CYTH BOIpPOCa, TO TaKue
JIOTIONIHEHUS SIBJIIFOTCSI OCHOBaHHWEM JJisi JOOaBJICHMsI TMPEINoJaBaTeieM JIOMOJHUTEIbHBIX
0aJuI0B K 00IIIel PSUTHHIOBOW OIICHKE 3a IIPOXOXKICHNE TecTa. KOMMEHTapHuu 1 JIOTIOJTHCHUS HE
3aMEHSIOT cOO0l OTBETa HAa COOTBETCTBYIOIIHI BOIIPOC TECTA.

2.5. Kputepuu ouenku pedepara

(popmupoBanne komnerenumii IK-1, IK-3)
Pedepar ouenuBaercs B auanazone ot 0 10 40 6amoB. bamsl 3a pedepat HAUUCIAIOTCS

cleayrmuM o0pa3zom:

Ne

Pe3ysibTaThl KOHTPOJIbHBIX MEPONPUSTHH KoumnuecTBo | KoHeuHblii pe3yJbTaT no
0aJL10B KOHTPOJILHOH TOYKe

B pedepare Tema packpsiTa MOTHOCTHIO; paboTa
BBITIOJTHEHA B CPOK; O(OPMIICHHE, CTPYKTYpa U CTUIIb
pabOoThI COOTBETCTBYIOT MPE/IbSIBIAEMBIM
TpeOOBaHUSIM K TEKCTOBBIM JJOKYMEHTaM; paboTta
BBITIOJTHEHA CAaMOCTOSITEIBHO, IPUCYTCTBYIOT
coOcTBeHHBIE 0000IIEHHS, 3aKIIOUEHHUS U BHIBOJIBL,
MPaBUIIBHBIC OTBETHI HA BCE BOMPOCHI MIPH 3aIUTE
paboTEHL.

OOy4aroIuics Ha BHICOKOM YPOBHE BJaJieeT
HaBBIKAMM NTOMCKA, aHAJIM3a MaTepuaia B CBOCH
npoeccHoHaNBbHOI eI TENbHOCTH

40 3aYTEHO

Tema pedepata packpbiTa ¢ HE3HAYUTEILHBIMU
3aMeuyaHusIME;, paboTa BEITIOJTHEHA B CPOK; B

o OpMIIEHUH, CTPYKTYPE U CTHIIC PA0OThI HET
rpyObIX OmMO0K; paboTa BHIIOIHEHA
CaMOCTOSITEIILHO, TIPUCYTCTBYIOT COOCTBEHHBIS
000011IeHNS, 3aKII0YEHNS 1 BBIBOJIBI; JaHbI
MPaBUJIbHBIC OTBETHI HAa BCE BOIIPOCHI C IOMOIIIBIO
MperoAaBaTes Py 3alluTe paOdoThL.
OOyuaromuiics BIIaJICET HABBIKAMU MOUCKA,
aHaJIn3a U UCIIOJIb30BaHUA O630pOB,

30 3a4TEHO
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HOPMATHBHBIX TOKYMEHTOB B CBOCH
poecCHOHABHOM e TEbHOCTH

3. | Tema pedepata packpsiTa HE IOIHOCTHIO; paboTa
BBITIOJTHEHA C HApYIICHUAMH rpaduka, B

o opMIIEHUH, CTPYKTYPE U CTUIIE PaOOTHI €CTh
HEJIOCTaTKH; paboTa BBHITIOJIHEHA CAMOCTOSITENBHO,
MPUCYTCTBYIOT COOCTBEHHBIE 0000ILECHHS; TPU
3amuTe paboThI OIyYEeHBI OTBETHI HE HA BCE

BOIIPOCHI.

OO6yuaromuiicst Ha yAOBIECTBOPUTEILHOM YPOBHE
BJIaJIECT HABBIKAMHU ITOMCKA, aHaJIN3a U
HCIIOIB30BaHNs HOPMATUBHBIX TOKYMEHTOB

ot 22 1o 25 3a4TEHO

4. | Pazmensl pedepara BEIOTHEHBI HE TOJTHOCTHIO WITH
BEITIOJTHEHBI HETIPABMIIBHO; OTCYTCTBYIOT WIIH
c/ieNIaHbl HETPABUIIBHO BBIBOJIBI 1 0000IICHYS;
odopmiteHue paboThl HE COOTBETCTBYET
MIpeIbSBISIEMBIM TPEOOBAHUSIM; HET OTBETOB HA
BOIPOCHI TIPEIIOIABATEIIS MIPU 3alTUTE PaOOTHI.
OOyuaromuiicss HE BJIaJI€€T HABBIKAMU TOUCKA,
aHaJIn3a U UCII0JIb30BaHUA HOPMATUBHBIX
JOKYMEHTOB B CBO€H Mpo(hecCHOHaIbHOM

JeATECIIbHOCTH).

ot 0 mo 21 HE 3aUTEHO

2.6. UToroBoe coOTBEeTCTBHE 0AJLILHOI IIKAJIbI OIIEHOK U YPOBHEi c(hOPMUPOBAHHOCTH
xkomnerenumii I1K-1, ITK-3 mo aucuunimne:

YpoBenb
chopmupoBanHocTn | OueHka IMosicHeHue
KOMIIeTeHIIM U

TEOPETHUYECKOE COJIEP)KAHME M IPAKTUYECKHE HABBIKM 110 JUCLUIUIMHE
OCBOEHBI MTOJIHOCTEIO;

Bricokuii 3a4T€HO |BCE MPENyCMOTPEHHBIE TporpaMMoli oOyueHHs Yy4eOHble 3aJaHus
BBITTOJTHEHBI Ha BEICOKOM YPOBHE;
KOMIIETEHIINU C(hOPMUPOBAHEI
TEOPETHUUYECKOE COAEPIKAHUE M MPAKTUYECKHE HAaBBIKM IO JUCLUILINHE
OCBOEHBI ITOJIHOCTBIO;

Cpennuit 3a4T€HO |BCE MPENyCMOTpEHHbIE TporpaMMoli oOyueHHs Yyd4eOHble 3aJaHus
BBITIOJTHEHBI C HE3HAYUTEIBHBIMU 3aMEUYaHUSIMY;
KOMIIETEHIINH B 11€JI0M C(hOPMHPOBAHBI
TEOPETHUYECKOE COJEPIKAHUE W IPAKTUYECKUE HABBIKM 10 JUCLUIUIMHE
OCBOEHBI YaCTHYHO, HO NPOOEJIbl He HOCST CYIIECTBEHHOTO XapaKTepa;

Y IOBIETBOPUTENBHBIN | 3a4TE€HO |OOJBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMOoi 00yueHHs yueOHBIX 3a/1a4
BBITIOJTHEHO, HO B HUX UMEIOTCS OLITHOKH;
KOMIIETEHIINK c)OPMUPOBAHBI YACTUIHO
TEOPETHUECKOE COAEPkKAHUE M MPAKTHUECKUE HABBIKU MO AUCLUIUIMHE HE
OCBOEHBI;
OOJNIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoil o0y4deHus: y4eOHBIX
Heynosnersopu- He 3a9TeHO 3a/laHuil TMOO HE BHITIOIHEHO, THO0 COAEPKUT TPyOBIe OMINOKY;
TEIbHBIN JOTIOJTHUTEIIbHASI CAMOCTOSITENIbHAs PadoTa HaJl MAaTepUaIoM He IPUBOAUT

K KaKOMy-JH/I60 3HAYMMOMY IMOBBINICHUIO KaUCCTBA BBIIIOJIHCHUS yqe6HBIX
3aJIaHMUI;
KOMIIETEHIINY HE C(HOPMUPOBAHBI
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IIpunoxenue 3
K paboueii mporpamme

Bonpochbl TECTOBBIX 3aJaHU#i 1JIsl TPOBEIEHHS] TEKYIIEro KOHTPOJIsI
(xommnereniuu IK-1, ITK-3)

IIpuBe€HHBIN HUXKE IEpedYeHb KOHTPOJIBHBIX BOIIPOCOB HCIOJIB3YETCS B KaudyeCTBE
BOIIPOCOB IIPHU IOATOTOBKE OOYYaIOIIMXCSA K BBIINOJHEHUIO 3alaHud B (opme OJaHKOBOIO
TECTUPOBAHUS Il KOHTPOJSI OCBOCHHUs OOy4YalOIIMMHCS pa3lejoB TUCHUIUIMHBI, a TaKXXe B

Ka4y€CTBEC BOIIPOCOB OMJIETOB HAa 3a4YeTe.

RBOooo~NORwNE

15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.

30.

31.
32.
33.
34.
35.
36.

0.
1.
12.
13.
14.

IIpumepHBbIe BOIPOCHI 32/1aHNUS VI KOHTPOJIbHON padoThl

OcHOBHBIE 3TaIlbl Pa3BUTHS HAHOTEXHOJIOTHH.

PazpuTtue Hanorexnosoruii B Poccun.

OcoOenHocTr 00BEKTOB HAHOMUPA.

JIBa OCHOBHBIX MPUHIUIIA MOTYYCHHS] HAHOYACTHUI 1 HAHOCTPYKTYP.
XuMudeckue u (pu3udIeckre METO bl MOTYICHHUS HAHOYACTHUI] 1 HAHOCTPYKTYP.
OcHoBHbIE 00J1aCTH TIPUMEHEHUSI HAHOMATEePHAIOB M HAHOTEXHOJIOTUH.
Hanoyrnepoanbie MmaTepuanbl: yCbl, yrIepoAHbIE BOJOKHA, CTEKIO00pa3HbIN yIiaepo.
OymiepeHsl: TeoMeTpus U CTpyKTypa pyiepena Ceo.

Oymrepen C70.u apyrue Kinacrepsl QyJIepEeHOB.

Jlumeps! U ouMeps! (QyIIepEeHoB.

Hexkotopsie cBoiicTBa dymiepera Ceo.

Oymnnepoupl. XUMUYECKHE CBONCTBA (yIIEPEHOB.

l'unepdymnepenst. ['etepodyriepeHsr.

Metonel monyuenus ¢ymnepenoB. Ilomyuenue ¢ynaepeHOB TEPMUYECKUM Pa3lioKEHHUEM

rpadura.

MeTo bl OUUCTKH U JETEKTUPOBAHUS (YyIEPEHOB.

MeTobl osTyuyeHust MajbIX U BBICHIUX (YIIJIEpPEHOB.

WuTepkanmupoBannble coequHenus ¢pymuiepeno Oymiepusr Ceo.
CBepXIpoBOIUMOCTh (PYIIIEPUIOB.

Cddepsl npumenenus QymiepeHoB U GyIiepeHcoIepKaIIuX CMeCen.

Heopranunueckuii «dysiepen».

HanotpyOku. CtpykTypa u 1eQeKThl yriiepoaHbIX HaHOTPYOOK. XupansHocTsh YHT.
MHorocnoitHble yriepogHble HAaHOTpYOKU. XuMudecku Mmoauduimpoanssie YHT.
MeTto/1bp1 osTy4eHrs HAaHOTPYOOK: AYTOBOM pa3ps/l, JIa3epHOE paclblICHHE, OCAXKICHHE U3
ra3oBoil a3bl.

Craguu OYMCTKH YIIIEPOAHBIX HAHOTPYOOK.

Mexanuyeckue, JIEKTPUUECKUE, ONITUYECKUE, DMUCCUOHHBIE U Apyrue cBorictBa YHT.
YHT kak xBaHTOBBIE pe3uCcTOpBL. bamuctudeckas nposoaumocts YHT.
CBepXIpoBOJIMMOCTb B HAHOTPYOKaX.

Bo3moxHbIE cepbl MpUMeHEeHUs: HAHOTPYOOK.

IIpumeHeHre HaHOMATEPHAJIOB B KAYECTBE KOHCTPYKIIMOHHBIX U HHCTPYMEHTAJIbHBIX
MaTepHaoB.

HpI/IMCHCHI/IC HaHOMAaTCPpUAJIIOB B IIPOU3BOJACTBCHHLIX TCXHOJIOTUAX B KaUCCTBC H3HOCOCTOMKHUX

MaTepuasoB.

[IpumeHeHre HaHOMATEPHAJIOB B JIEKTPOHHOM TEXHUKE.

[IpumeHeHne HaHOMATEPHAIOB JIJIS 3aIUTHl MAaTEPHAIIOB.

OrpaHunydeHus B UCIOJIb30BaHUN HAHOMATEPHUAJIOB.

Krnaccudukanuu TBepIbIX Tel, CTPYKTypa HaHOKpUcTamnieckux matepuanos (HKM).
[IposiBnenue pazmepHbix 3¢pdextoB B HKM.

[Tpobnema ctabunpHocTH HKM.
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37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

N

17.
18.
19.
20.
21.

22.
23.
24,
25.

CgoiictBa HKM: mpounocts u cynepriactuaHocts HKM.
[Monyyenne HKM ocakaennem u3 razoBoi ¢a3bl, OcaxIeHUEM U3 KHUIKOH (a3bl, ObICTPhIM

OTBEPJICBAaHUEM M3 pacIulaBa, MHTEHCUBHOM AedopMaIrel, peKpucTaun3anuei u3 amop@Horo

COCTOSIHHMSL.
Komno3unmonHele MaTepuaisl, KIaccCupUKaus 1 0cOOEHHOCTH CBOMCTB.
CBolicTBa HAHOKOMITO3UTOB.

HaHOKOMIIO3UTHI KaK KaTalIu3aTOPBHI.

[TonnMepHbIe HAHOKOMITO3UTBI, UX ONPEIEICHUE U TUIIBI.

baprepHble cBONMCTBA OJUMEPHBIX HAHOKOMIIO3UTOB.

Crnouctele ONMMEpPHBbIE HAHOKOMITO3UTBI.

[TonnMepHbIE HAHOKOMITO3UTBI, COJIEPIKAINE METAJLIbI MU MOJIYIIPOBOJHUKH.
[Tommumeps! U yriaepoiHble HAHOTPYOKH.

HaHOKOMITO3UTBI Ha OCHOBE CBEPXBBICOKOMOJIEKYJIIPHOTO ITOJIMATHUIICHA.
IlosryueHrEe HaHOKOMITO3UTOB.

Hanonopuctsie MaTepuaisl.

HpI/IMepHLIe BOIIPOCHI 3alaHMA TJIsA 3a4YeTa

Opa HAHOTEXHOJIOTUH, CYTh MOJIEKYJISIPHBIX HAHOTEXHOJIOTUH.

Hanopo6oTsl HaHO()aOpuKK 1 TPOOIEMBI KX CO3/IaHHUS.

VYcrnexu B cO3JaHUM HAHOYCTPOMCTB: IIAraloIuii HAHOPOOOT, MOJIEKYIISIPHBIA TOPMO3 JIJIst
HaHOMaIIIUH, MOJIEKYJISIpHBIH «mipolieccopy, ynpasisemas JIHK-mamnmna, MonekynspHbIit
aBTOMOOMJIb, MOJIEKYJISIPHBIM aBTOMOOUIIb C MOTOPOM, MapKUPOBAHHBIM MOJIEKYJISIPHBII
aBTOMOOMJIb C MOTOPOM, JIBUTATENIN JJI1 HAHOPOOOTOB, JIETEKTOP MOJIEKYJI

[lepcrieKTHBBI MOJIEKYIISIPHBIX HAHOTEXHOJIOTUI B METULIMHE, B TEPOHTOJIOTUH, B
IIPOMBIIIICHHOCTH, B CEJILCKOM XO34HCTBE, B OMOJIOTUH, B 9KOJIOTUHU, B OCBOCHHH KOCMOCa, B
KHOEpHETHKE.

dotonurorpadus, e€ cyTh, 3Tansl npouecca Gporoaurorpaduu, albTepHATUBHbBIE CIOCOOBI
¢doromurorpadun. oropesuct u (poromadnon. CoorHomenue Pemnes.

Hanonutorpadus ¢ nomoursio C3M: CTM nutorpadusi, ACM aHOAHO-OKHCIUTENbHAS
murorpadusi, ACM cratuueckas mutorpadus — rpaupoBka, ACM nuHamuudeckasi TuTorpadus
— HaHOUYeKaHKa, TepMoxumuueckasi ACM-HaHoauTorpadus .
Jlutorpadus B obnactu riryookoro YO.

DeKTpOHHAas (IEKTPOHHO-ITy4eBas) TUTOrpadus.
HanoumnpunT nutorpadus.

. HanoneuaTHas nurorpadus.

. JIurorpa¢us HaHOC(Eepamu.

. Ontuyeckast HaHOJAUTOTpadus.

. AToMHast HaHOJIUTOTpadusl.

. Knaccugukanus MeTo/10B CKaHUPYIOILEH 30HJ0BOI MUKPOCKOIIHH.

. OCHOBBI CKaHUPYIOIIEH 30H0BOM MHUKPOCKOITHH.

. Uctounukn uckaxennit C3M mukpockonuu. [IpenMyiiecTsa u HEIOCTAaTKH CKaHUPYIOIIEH

30HJI0BOM MUKPOCKOIIUH.

OOu1re cBeieHUs 0 CKaHUPYIOLIEH TYHHEIbHON MUKpockonmuu. Cxema padoThl.
OO6mue cBeeHNs O TYHHEJIBHOM TOKE.

JBa pexxuma padotsr CTM.

TexHnyeckue BO3MOKHOCTH CKAaHUPYIOLIEr0 TYHHEIbHOTO MUKPOCKOTIA.
OrpaHuyeHus B MCIIOJIB30BAaHUM CKaHUPYIOLIETO TYHHEIBHOIO MUKpockoma. O6iactu
ncrnons3zoBanuss CTM.

OOu1re cBeieHus ¥ IPUHLUT IeHCTBHUS aTOMHO-CHUIIOBOM MUKPOCKOIIHH.

ACM KaHTHIIEBEPHI.

Pexumsl ckannpoBanust B ACM.

Hanorpadus - HoBas TexHos0orus HupoBoi neyaTH.
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26. HoBast TeXHOJIOTHSI HAHOTICUaTH - JIydeBas JJUTOrpadusi.

27. Vicionp30BaHNE HAHOTEXHOJIOTUHN AJIS MIPOU3BOJICTBA OyMaru U KapToHa C YIy4IIeHHBIMH
CBOMCTBAaMH.

28. HaHOTEXHOJIOTUH B MOJUTpapUIECKOM 000PYyI0BAHUH.

29. HaHOTEXHOJIOTHHY B YIIaKOBKE.

30. HanoGymara u ee pa3HOBUAHOCTH.

31. DnexktpoHHas Oymara.

32. [loBepxHOCTHOE  HaTshKeHHE. [lOBEpXHOCTHO-aKTUBHBIE W  MOBEPXHOCTHO-WHAKTHBHBIE
Bemecta. [IpaBuio Jlrokmo-Tpayoe.

33. Ancop6ius Ha rpanuiie pasnena ¢as. O0pa3zoBaHHEe MOHOMOJICKYJISIPHOTO CJIOS.

34. HaHoCTpyKTypHupOBaHHAs (DOTOMOIMMEPHUIYIOIIASICS KOMITO3UIIHS.

35. HanocTpyKTyprpOBaHHBIC TUTMEHTHI.

36. Hanokpacku st UHAYCTPUU TU3aiiHa.

37. HanoAMysbcHHU, MX CTPOCHUE U IPUMEHEHHE JIJISl CHHTE3a HAHOKJIACTEPOB.

38. Hanokpacka ¢ HaHOYAaCTUIIAMH JHUOKCHIA TUTaHA YHHUTOXAeT MUKPOOOB.

39. Hanoxkpacka ¢ yactuiiamu cepedpa ¢ a1e3uH(PHUITUPYIOIUMHA CBOMCTBAMHU.

40. Hanokpacka /ieiaer caMoJIeThl HeBHIMMBIMU ISl pajiapa.

Tematuka pedeparon

Tema pedepara I KaxIoro oOy4aromierocsi yTBEp)KIaeTcs MpernojaBaTelieM B
VHIUBUIYAIBHOM TOPSIAKE.

Llenp Hamucanus pedepata — NpUBUTHE 00YUaIOIIEMYCsl HABBIKOB KPATKOTO M JJAKOHUYHOTO
MPEJICTABICHUS COOPAaHHBIX MarepraioB W (AKTOB B COOTBETCTBHH C TPEOOBAHUSIMH,
MPeIbABISIEMBIMU K HAYUYHBIM OT4ETaM, 0030paM U CTAThsIM.

1. Conneunble Oarapeu: HUCIOJNB3YEeMbIE IMPU MPOU3BOACTBE HAHOMATEPUAIBI, TEXHOJIOTHH
W3TOTOBJICHHSI, BKJIFOYAs TIEYaTHBIC, OCHOBHEIC IMPOOJIEMBI IPOU3BOJICTBA U IKCILTyaTaI[UH.

2. TpaH3uCTOpBI: HCIIOJNL3YyeMbIC TIPH  IPOU3BOJCTBE HAHOMATEpUAIbl, TEXHOJIOTUU
W3TOTOBJICHHSI, BKJIFOYAs TIEYaTHBIC, OCHOBHBIC MPOOJIEMbI IPOU3BOJICTBA U IKCILTyaTaI[UH.

3. DoToHHBIE KPHUCTAJUIBI: TMOJyY€HHE, CBOICTBA, TEXHOJIOTUM HAHECEHHs, OO0JacTu u
pUMEpBI IPUMEHEHHSI B MOIUTPAPHUIECKOM M YITaKOBOUHOM IPOHU3BOJICTBE.

4. Heopranndyeckue HaHOYACTHIIBI: MTOJIyYE€HUE, CBOMCTBA, 0OIACTH U IPUMEPHI IPUMEHEHUS B
nonurpaUyeckoM U YMaKOBOYHOM TMIPOU3BOJCTBE (B TOM YHCIE TMPU TPOU3BOACTBE
MeYaTHBIX KPACOK).

5. DyHKIMOHAIBHBIC YIIAKOBOYHBIE MATEPUAIBI C WCIOJIB30BAHUEM HAHOMATEPHUAJIOB U
HAHOTEXHOJIOTUI: CBOWCTBA, TEXHOJIOTMM W3TOTOBJIICHHUS W/WJIM HAHECEHUS, BKIIOYAS
MIeYaTHEIC.

6. OLED: wucnons3yemble i MPOU3BOJCTBA MaTepuaibl M TEXHOJIOTUU H3TOTOBICHUS,
BKJIIOUas TIeYaTHBIE.

7. OmannonoOHbIE CTPYKTYpBI: CBOICTBa, TEXHOJOTUU IMONYYECHUS, O0JIAaCTH MPUMEHEHHS B
noNUrpadUIeCcKOM U YITaKOBOYHOM MTPOU3BO/ICTBE.

8. Hanomatepuanbl ¥ TEXHOJOTMH [JIsl M3TOTOBJICHHS 3alIUIIEHHBIX OT (ambcupuKauu
noaurpaduyecKux MaTepraoB.

9. Hcmonp3oBaHWE  HAHOTEXHOJOTHUH  JUII  WM3TOTOBJICHUS  CKPBITOH  MapKHPOBKH
noJaurpaduyecKoi U ynmakoBOYHON MPOAYKIIMH.

10. CeHcopbI: UCTIOJIB3YEMBIC IPH MTPOU3BOJICTBE HAHOMATEPHAITBI, TEXHOJIOTHH H3TOTOBIICHUS,
BKIIIOUas TIeYaTHbIE, OCHOBHBIE MTPOOJIEMBI POM3BOACTBA U IKCILTYaTAIIHH.
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11. Hanomarepuasibl M TEXHOJOTMH [UISI M3TOTOBJICHUS OAKTEPUIMIHBIX YITAKOBOYHBIX
MaTepHuajoB

12. KomMmno3uTHBIE HAHOMATEPUAJBl B TOTUTPA(QUIECKOM U YITAKOBOYHOM MTPOU3BOJICTBE

13. CynpamonekynspHble aHCaMOJIM, Pa3HOBUIHOCTH, BO3MOXHOCTh HCIIOJIb30BAHHS B
noymrpaduuecKoM U YITaKOBOYHOM ITPOU3BOICTBE

14. HaHOCTpYKTYpHpOBaHHbBIE TOJIMMEPHBIE MaTepHaibl, CIIOCOOBI TMOJIY4YeHUS H OO0JacTH
WCITOJIH30BaHUS B MOJUTPa(GUUIECKOM U YIIAKOBOYHOM IPOU3BOJICTBE

15. buopasnaraemblie U OapbepHBIC YIIAKOBOYHBIC MaTEPHAIIbI, TIOJy4aeMbl€ C HUCIOJIb30BAaHUEM
HAHOTEXHOJIOTHH.

16. ApmupoBaHHBIE  YNAKOBOYHBIE  MaTepuaibl, IMOJIy4acMble C  HUCIOJIb30BAaHUEM
HAHOTECXHOJIOTHH

OO0yJarmuiicss CaMOCTOSTEIPHO U3y4YaeT JIUTepaTypHbIE HCTOYHUKN (MOHOTpaduu, HaydHbIC

CTaTbl M T.J.) N0 KOHKPETHOM TeMe, CHUCTEMaTU3UpPYyeT MaTepual U KpaTKO €ro Hu3JiaraeT u
npeacTaBisieT B Buje pedepara Ha 6-10 crpanumax.

HpaBmIa NMPpOBEACHUSA TECTOBLIX KOHTPOJ/IbHBIX pa60T no aucuumivae Hanorexnomaoruu
B IIPONU3BOJACTBC KOMIIO3UTOB

Tectpl mumyTcs HMHAMBHIYadbHO, 0€3 KOHCYJIbTALMH BO BpeMsl NPOBEICHHsI TecTa ¢
IPENoJIaBaTeaeM WK ¢ IPYTUMU 00yYaroIUMUCS.

[IpenonaBaTento MOKHO 3a7aTh BOIPOC BO BPeMs INPOBEACHUS TECTa B TOM Ciydae, €Ciu
€CTb HESICHOCTH B BOIIPOCE TECTA.

Bpewms BbINOIHEHUS 3aJaHU TeCTa CTPOro orpaHuueHo — o0bgHO 30-40 MUHYT, HO BIIOJIHE
JIOCTAaTO4YHO JJsl CIOKOMHOrO OTBETa Ha BCE BONPOCHL. Bpems OKoHYaHus Tecta cooOuiaercs
npernojiaBaTeseM 0 Hauaia TecTa.

Ha Ka)KIlBIfI BOIIPOC TECTa HMMCIOTCA UYCTBIPEC BapuaHTa OTBCTOB. Cpe[[I/I HUX €CTh
IpaBUJIbHbBIC U HETIPaBWIIbHbIE OTBETHI. 3a/1a4a 00y4yaroerocs HaiTu NpaBUIbHbIE OTBETHI.

Bomnpocel Tecta momoOpaHbl TakMM 00pa3oM, 4TOOBI B KaKJOM BapuaHTe ObLTH Ooiee
IpOCThIe U O0JIee CI0KHBIE BOIIPOCHI.

HexoTtopsie Bompochl TecTa coaepkaT HE OAWH MPaBWIbHBIA OTBET. [l0NOXKHUTENBHBIM
pe3yibTaTOM OTBETAa HAa TAaKOM BONPOC SABISETCS HaXOXKJEHHE OOy4yaroIIMMCS BCEX MPaBUIIBHBIX
oTBeTOB. Eciim oTMeUeHBI HE Bce MMPpaBUJIbHBIC OTBCTHI, UJIM OTMCYCHBI KaK HpaBHHBHBIﬁ, TakK U
HENPABWIBHBIM OTBET, TO TAKON PE3yJIbTaT OTBETA HA BOIIPOC CUUTAETCS] HENPABUIbHBIM.

OOyuaromuiics MOKET HalucaTb CBOM KOMMEHTApUU U JIONIOJHEHHS K JIF00OMY BOIIPOCY TECTa.
Ecnmu mpu stom Oyzmer NpoJeMOHCTPUPOBAHO XOpoOllee 3HAaHHWE CYTH BOIIPOCa, TO TakKue
JOITIOJIHEHHU A ABJIAIOTCA OCHOBAHHUEM JISL )106aBJ'I€HI/I$I nmpernoaaBaTeyicM JOMOJIHUTCIIbHBIX 0aJIOB K
oOrmiell pedTHHIOBOM OLIEHKE 3a MPOXOoXKAeHUE TecTa. KoMMEHTapuu U JIOMOIHEHUS HE 3aMEHSIOT
co00i1 0TBETa Ha COOTBETCTBYIOLIHI BOIIPOC TECTA.

IIpuMepHBI nepeYeHb TECTOB

1. K HanoamcriepCcHBIM MaTepHrajaM OTHOCSTCS
Yacruuel ¢ pasmepamu ot 1 1o 100 HM

0-D empyxmypot ¢ pazmepamu om 1 0o 100 um
Hanoo0OBeKThI, 1ucneprupoBaHHble B MaTPHILIE
[TpoTspxeHHBIE HAHOOOBEKTHI

2. Ortanurie CBOMCTB HAHOOBEKTOB OT 00BEMHBIX 0OBEKTOB TOT'O JKE€ COCTABACBA3aHO C
JIMCKpETHOCTBIO HAHOCPE

Bonpioi MOBEpXHOCTHOM SHEPTUEH

DNEeKTPOMarHUTHBIM B3aUMOICHCTBUEM MEXy HAHOOOBEKTaMHU
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Hszmenenuem coomnowenus NOBEPXHOCNIHbLX U 00BEeMHBIX AMOMO8

3. K moBepXHOCTHBIM METOJ]aM aHAJIN3a OTHOCSTCS
DHepro-aucrepcCuOHHBIN aHan3
Macc-crniekrpoMeTpust

Penmeenosckasn gpomoanekmponnas cnekmpockonus
AmoMHO-CUN08a51 MUKDOCKONUSL

4. K HaHopa3MepHBIM aJIJIOTPOIHBIM (popMaM YIiiepoJa OTHOCSTCS

Caxa

I'padpur
I'paghen
KapOun

5. B ¢ymrepenax comepxxurcs
60 aromoB yriepoaa

70 aToMOB yriiepoaa

Om 60 00 540 amomos yenepooa
Menee 60 atoMoB yriepoa

6. ®ymnepouast — 3TO

Kpucramsl, cocrosimume u3 QymuiepeHoB

@ynepeHsl ¢ YaCTUYHO 3aMELICHHBIMM aTOMaMHM yriepoja

[MomumepHast popma coeqruHEHUS QyYIIIEPEHOB

Xumuueckue coeOuneHus: Qynnepenos ¢ Opyeumu d1emMenmamut Uil KOMNIeKcamu

7.  XupaJgbHOCTH YIIIEPOJHBIX HAHOTPYOOK OIpeesieT
Huamemp nanompybok

Bropuunyro cTpyktypy

JledexTHoCTh HAaHOTPYOOK

DnexkmponposooHOCmMb HAHOMPYOOK

8. Bnok-comonmmepsl GOPMUPYIOT HAHOCTPYKTYPHI B pE3yIIbTaTe
MaxkpodaszHoro pa3aeneHus

Muxpocghaznozo pazoenenus

ITonmumepuszannu

[TonukonaeHcauuu
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buaersl

MUWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHIS POCCUUCKON DOEJEPALIMI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHUE BLICIIEI'O OBPA3OBAHUSL
«MOCKOBCKHUM MOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

[Tonurpaduyeckuii ”HCTUTYT

Kadenpa nnHoBanmonHbele MaTepralibl IPUHTMEAUAUHTYCTPUH

Jucnuminaa HaHOTEXHOIOIMH B IPOU3BOICTBE KOMIIO3UTOB

Hanpasnenue noarorosku 22.04.01 MarepuanoBeieHHME U TEXHOJIOTUHA MaTEpUaoB

Kypc 2, rpynna , bopma oOydenust ouHas

BUWJIET Ne 1

1. Yrinepoanbsie HaHOMatepualibl. OyIIEPUTHI.
2. Coepsl npumeneHus QpyiepeHoB U QyIUIEPEHCOIEPKAIUX CMECEH.

3. Hanomarepuapl, HAHOTEXHOJIOTUU B TIOJTUTPapUU M YITAKOBKE.

YTBepKACHO Ha 3aceTaHuK KadeIphl « _ » 202 r., mpotokon Ne .

3aB. xadeapoit /_Kounmparos A.I1./

MUHHNCTEPCTBO HAYKU U BBICIIIETO OBPA30OBAHNS POCCUUCKOM OEJEPAIINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/JIEHUE BBICIIIET'O
OBPA30BAHUIA
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

[Tonurpaduyueckuit UHCTUTYT

Kagenpa nHHOBanMOHHbIE MaTepUallbl IPUHTMEIUAUHTYCTPUN

Juctunimna HaHOTEeXHOIOTMH B IPOU3BO/ICTBE KOMIIO3UTOB

Hanpasnenue noarorosku 22.04.01 MarepuanoBeneHrne U TEXHOJIOTUN MaTEpUaAJIOB

Kypc 2, rpynna , popma 0OyueHus ouHas

BUJIET Ne 2

1. ®ynnepensl: reomerpus U cTpykrypa ¢ymiepena Ceo. Hexoropsie cBoiicTBa ¢ymiepena Ceg

2. Bo3moxHbIe chepbl MPUMEHEHNsT HAHOTPYOOK.

3. Hanorpadus - HOBast TeXHOJOTHSI IU(PPOBOIA TIEUATH.

YTBepkIeHO Ha 3aceJaHud Kadeapsl « __ » 20 r., mpotokon Ne .

3aB. kadenpoii /_Konnparos A.I1./
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YT1Bep:kaaw

3aemyromuii kadenpoit «KMIMID»
npodeccop A.I1. KonnpaTtoB
« _» 202 r.

MeToauveckue yKasaHusl
I10 HpOBeI[eHI/IIO 3a4ycTa 110 JUCIHUIIJIINHE HaHOTeXHOJ'IOFI/II/I B HpOI/ISBO,I[CTBC KOMIIO3HUTOB

Hampasnenune noarorosku: 22.04.01 MarepuaioBezieHHe U TEXHOJIIOTMHA MaTEPUAJIOB
[Tpoduns TexHONMOTHS KOMITO3UTOB
®opma o0yueHHs - OUHas

1. 3ager sBisgercs (GOPMON NPOMEKYTOYHON aTTECTAlMM I10 MTOraM BBIMOJHEHUS
0o0yJaroIUMHUCS BCEX BHUIOB KOHTPOJBHBIX MEPOINPHUATHH, MPEIyCMOTPEHHBIX paboueit
IPOrpaMMOi TUCHHMILIMHB HaHOTEXHOIOTHHU B MPOM3BOICTBE KOMITO3UTOB.

2. 3adeT MOXET OBbITh BBICTABJIICH TOJHKO OOYYArOIIMMCS, BBITOJHHUBIIAM BCE BH/IBI
y4eOHON paboThl, MPEIyCMOTPEHHOH paboyell MporpaMMol MO JUCIUIUIMHE: BBIMOJHWIA Ha
MOJIOKUTEIBHYIO OILIEHKY KOHTPOJIbHBIC paOOThI, BBIMOJIHUIN WHIUBHIyadbHbIC 3aJaHUs Ha
NPAaKTUYECKHUX 3aHATHSX.

3. 3aueT NpUHUMAET MPEIoIaBaTelb, IPOBOIUBIINI JCKIIMOHHBIC M MPAKTUYCCKUE 3aHATHS
C aTTECTYEMbIMH O0YYAOIIMMHUCS, ¥ TOJBKO B ayTUTOPHUAX MM KaOMHETax BhICIIel MKOJIbI IeYaT
U PUHTMEAMANHTYCTPHH.

4. 3auer MPOBOMUTCS, KaK IMPaBHJIO, HA MOCICTHEM IPEIyCMOTPCHHBIM pacliCaHHEeM
3aHATHU WIA B JICHb, MPEIyCMOTPEHHBIM pacmucanueM 3adetoB B BY3e Ormenka «3auTeHO»
BBICTABJISICTCS B 3aYETHYIO KHIDKKY «aBTOMATHUCCKI» 00YJaoNIeMycs IIPU YCIOBUH, YKA3aHHOM B
I 2.

5. B ciayuae HesiBKM OOYyYarolIerocsi Ha 3a4eT B 3aYeTHO-IK3aMCHAIMOHHON BEIOMOCTH
[PEIo/IaBaTeICM 3alUChIBACTCS — «HE SIBHIICS.

6. [Tocne 3ayera npenoaaBareNb 0053aH OPOPMHUTH 3aUETHO-IK3aMEHAIIMOHHYIO BEJIOMOCTh
YCTaHOBJICHHON ()OPMBI U C/IaTh €€ B y4eOHYIO YacTh HHCTUTYTA B JICHb MPOBEACHHUS 3aUeTa.

7. TlpoBenicHHe 3aueTa MyTEM JOMOIHUTEIBHOTO OMpoca o0yJaromuxcs B popme sK3aMeHa
HEJIOTYCTHMO.

Mertonnyeckue ykazaHusi oOCYXJE€Hbl Ha 3aceaHuu Kadeapsl « » 202
roja, mpotokoa Ne .
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