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PaGouast mporpamma aucrummasl «Hanomarepransl # TEXHOJIOTHHY COCTABIEHA B COOTBETCT-
BHYU ¢ y4eOHBIM IUTAHOM [10 HanpasieHuto noarotoBku 15.04.02 «TexHonmorngeckue MamuHel 1 060-
pyZOBaHHE», Marucrepckas mnporpamma «Texnonoruu, obopyaoBaHMEe W aBTOMATH3AllMs MAIIHHO-
CTPOMTENBHEIX Mpou3BoAcTBY st 2019 roga vabopa.
Cocrasutens: Kucenesa Mpuna BnagmmupoBHa, KaHIMAT TeXHHYECKHX HAyK, IOLEHT, IO-
HEeHT Kadenps! «MexaTpoHHEIE CHCTEMBI MAITHHOCTPOHUTETEHOTO 060pY10BaAHHS.

Pabouast mporpamMa pacemMoTpeHa M NPHHATA HA 3acefanny Kadeaps! «MexaTpoHHEBIE CHC-
TEMBI MAITHHOCTPOHTEIIEHOTO 000PYI0BAHHSY.

I'yces B.B.
(®1.0.)

Tpotokon ot « ZF » <24 2019
3aBenyromuii kadenpoit

/
Pabouas mporpamva ogobpena y4ueOHo-meroanueckoii komuccneii JorHTY 1o mampasmne-
HUIO (cnenmanbHOCTH) moAroToBKH 15.04.02 «TexHoOrn4eckue MamiHel ¥ 000py10BaHHE).

IIpoTokom ot «7 Zt y 95 2019 roma Ne 4
Ipencenarens »'/Wm
1. . (moammucs) (®.1.0.)

Pabouas mporpammva npoagiena s 20 A¢ rona npuéma Ha 3acenadnn kadenpsl «MexarpoH-
HBIE .CHCTEMBI MAIIMHOCTPOUTEIIBHOTO 000PyI0BaAHNS

ITpoTokoi oT «_O4 » o4 , 280 romaNe
3apenyromuuii kadenpoi

Pabowast mporpamma npoasena st 20 rojia nmpuéma Ha 3aceaHun Kadenps! «MexaTpoH-
HBIE .CHCTEMBI MAITHHOCTPOHTEILHOIO 060PYI0BAHUS

[TpoTokon oT « » 20 roma Ne
3asenyromuii kadeapoi

(moanucs) (Db.H.0O)

Pabouast mporpamma npoasiena ais 20 roja npuéma Ha 3acenanun kadeaps! «MexaTpoH-
HBIC .CHCTEMBI MAIIMHOCTPOUTEIILHOTO 0060pyIOBaHUS)

ITpoToxom oT « » 20 roma Ne
3aBemyromuii kadeapoi

(moanucs) = (0.M.0.)

Pabouast mporpamma npoaiiena st 20 roga npuéma Ha 3aceqaHuu Kadenps «MexaTpoH-
HBIE .CHCTEMBI MALTMHOCTPONTEITEHOTO 000pYA0BaHUS)

ITpoTokon oT « » 20 roma Ne
3asenyromui kadenpoi

(noanuchk) (h.H.0.)



1 OFBEKT, HEJIb U 3AJIAYU OCBOEHUSA N CHUIIJIMHBI

HI/ICHI/IHHI/IHa paccMaTpuBacT BOIIPOCHI, CBA3aHHEBIC C paspa60TK017I, IIOJIYUYCHHUEM U HCIIOJIB30-
BAHUCM COBPCMCHHBIX HAHOMMATCPUAJIOB B PA3JIMYHBIX U3ACIIUAX.

HGHBIO JUCHHUIIINHBI ABJIACTCA:

(bOpMI/IpOBaHI/IC KOMILIEKCA 0a30BBIX 3HAHHUH U }’MCHI/II‘/'I, MMO3BOJIAIOIIUX OPUCHTUPOBATLCA B
TCPMHHOJIOTYMH U HAIIPABJICHUAX HAHOTCXHOJIOTMHU KaK COBOKYITHOCTHU TCXHOJIOT'MYCCKHUX MCTOAOB,
MMPUMCEHACMBIX IJIA U3YUYCHUS, IPOCKTUPOBAHUA U IIPOU3BOJACTBA MAaTCPUAIIOB, YCTpOﬁCTB U CHCTEM,
BKJIrO4as LIeHeHaHpaBJIeHHBIﬁ KOHTPOJIb U YNPABJICHUEC CTPOCHUECM, XUMUYCCKUM COCTABOM U B3aMMO-
HeﬁCTBHeM COCTaBJIIIOIIUX UX OTACIBHBIX 3JICMCHTOB HaHOAMAIIasoHa.

B PE3YIBTATC OCBOCHUA TUCHUILIIMHBI CTYJACHT JOJIXKCH

3HaTh:

- KJIaccu(uKalud HaHOMATEepPHaJOB IO I€OMETPUUYECKON pa3MepHOCTH, (YHKLIHOHAIBLHOMY
Ha3HAYEHUIO, 10 MPHUPOJIE COCTABIISIFOIINX KOMIIOHEHTOB;

- OCHOBHbBIE METO/Ibl TUATHOCTUKU HAHOOOBEKTOB U HAHOMATEPHAJIOB;

- M3BECTHBIC METOJbI IMOJIyUYEHHS PA3UYHBIX BUIOB HAHOMATEPUAJIOB, MX HPUHIUIGI, Tpe-
UMYIIECTBA U OTPAHUYCHUS;

- OCHOBHBIE pa3MEepHBIE CBOMCTBA HAHOOOBEKTOB;

- OCHOBHBIE OCOOEHHOCTU TOBEACHUS M M3MEHEHMs CBOWCTB HAHOCTPYKTYPHBIX MaTepHalioB
IPU MEXaHMYECKOM, YHEPTETHUECKOM U MHBIX BO3/ICHCTBHSIX;

- OCHOBHbIE HAIlpaBJICHUs] HAHOTEXHOJIOTUI M 00JaCTH UX PUMEHEHUS

YMerTs:

- KIlaccu(puuMpoBaTh HAHOMATEPHAIIBI,

- BEIOMpATh HEOOXOIMMBIE METO/IbI MCCIICAOBAHUS HAHOMATEPHUAIOB, HCXOIS U3 3a/1a4 KOH-
KPETHOTO HCCIICOBaHUS;

- OOBSICHUTH TEOPETUUECKUE M SKCIIEPUMEHTAIbHBIE 3aBUCUMOCTH CBOHCTB 0OBEMHBIX HAHO-
CTPYKTYPHUPOAHHBIX MaTepHAJIOB OT pa3Mepa CTPYKTYPHOTO 3JIEMEHTa HaHOMaTepHuaa;

- OCYILECTBIIATH cOOp, 00pabOTKy, aHATIU3 U CUCTEMATU3AIIUI0 HAYYHO-TEXHUYECKOH UHpOP-
Malluu;

- Ha OCHOBaHUH KCIIEPUMEHTAIFHBIX JAHHBIX IPOTHO3MPOBATH NIOBEJICHHE HAHOMATEPHAJIOB.

[Tepeunciennble pe3ynbTaThl 00y4eHUs SBISIOTCS OCHOBOM 111 (POPMHUPOBAHUS CIIEAYIOIINX
KOMITETECHIINN:

— BJaJIeHHE KYJIbTYPOIl MBIIIEHUs, CIIOCOOHOCTBIO K 0OOOIICHNIO, aHANIN3Y, BOCIPUATUIO UH-
(dopmaruu, MocTaHOBKE 11K U BbIOOpY myTel e€ noctmkenus (OK-1);

— FOTOBHOCTbH K KOOTIEpAIHH ¢ Koyieramu, padore B kosuiektuse (OK-3);

— crocOOHOCTh OPTraHW30BaTh W MPOBOJNTH HAYYHBIC MCCIICIOBAHNUS, CBSI3aHHBIE C pa3padOTKOM
IPOEKTOB M MPOrpaMM, MPOBOJIUTH PaOOThI MO CTaHIAPTU3ALUN TEXHUYECKUX CPEICTB, CUCTEM, MPO-
1eccoB, obopynoBanus u marepuaios (ITK-19);

— CIIOCOOHOCTH pa3pabaThiBaTh (pU3MUECKHE U MAaTEeMaTHYECKUE MOETH HCCIEeTyEeMbIX MalluH,
CHCTEM, TIPUBOJIOB, TPOIIECCOB, SBICHHA M OOBEKTOB, OTHOCSIIMXCS K MpOQecCHOHATBHOU cdepe,
pa3pabaTbIBaTh METOAMKH U OPTraHU30BHIBaTh MPOBEIECHUE HKCIEPUMEHTOB C aHAJU30M UX PE3yibTa-
toB (TTK-20);

— CIIOCOOHOCTb MOATOTABINBATH HAYYHO-TEXHUYECKHE OTUETHI, 0030pHbl, IMyOIUKAIIH 110 Pe3yJib-
TaTaM BBIMOJIHEHHBIX uccnenoanuit (ITK-21);

— CIIOCOOHOCTH COCTABIISATH OMUCAHUS MPUHIMIIOB JEHCTBUS M YCTPOHCTBA MPOSKTHUPYEMBIX H3-
JIeTHii ¥ 00BEKTOB ¢ 00OCHOBAHHUEM MPHUHATHIX TeXxHUYeckuX perrenuii (ITK-24).



2 MECTO JUCHUILINHBI B OCHOBHOM OBPA3OBATEJILHOM

4

ITPOI'PAMME

JlMcIUIUIMHA OTHOCUTCS K BapUATHBHON YacTH Y4eOHOTO IUIaHA JUCIUILIAH 110 BBIOOPY CTY-
IeHTa. basupyercs Ha 3HAHUAX U YMEHUSAX, KOTOPBIE CTYACHT MPUOOPENT PU OCBOSHUU MPEAIIECTBY-
IOIIUX JUCIUIUIAH, COOTBETCTBYIONIUX IIJIaHY MOATOTOBKM OakamaBpoB 1o HampasieHuto 15.04.02
«TexHONMOTMYECKNEe MAIIMHBI U 000PYAOBaHHEY», Marucrepckas mporpamma «TexHomoruu, 060pyI0-

BaHHC N aBTOMATU3alHA MAIIMHOCTPOUTCIIbHBIX ITPOU3BOJACTB).

3HaHUS U YMEHHUs, IPHOOPETEHHBIC NMPH OCBOCHUU JNAHHOW TUCHUIUIMHBI, PEaTU3yIOTCs CTY-
JIEHTOM IpU U3YYEHUH AUCUUIUIMHBI «HOCBBIE TEHACHIIMU PAa3BUTHUS TEXHOJIOTUU MAIIMHOCTPOCHUS»,
BBINOJIHEHUH HAYYHO-HCCIIEAOBATENBCKOM pabOThl U MPOX0XKIECHUH TOCYAaPCTBEHHOW UTOTOBOM aTTe-

CTalLlUU.

3 CTPYKTYPA U COAEPKXAHUE JUCHUIIVINHBI

3.1 PacnpenesieHue y4eOHbIX 4aCOB M0 TeMaM JUCHMILIMHBI M BUIAM 3aHSTHI

No HanmMeHnoBanue Tem KomnuecTBo 4yacoB (o4Hasi/3a04Has hopma)
T (comepkaTenbHBIX MOIYJICH ) B B ToMm uncie
MBI cero Jlekuun [Ipakr. | JlaGop. CP
1 Hanorexnomorusi: TepMuHbl U ompe- | 6/13 2/0 2/1 0/0 2/12
JICJICHUS.
2 ITpoayKiinsi HAHOWHTYCTPHUH. 12/13 2/0 4/1 0/0 6/12
3 Hcropust pa3BUTHS HAHOTEXHOJIOTHH U
HAHOTEXHOJIOTHH B CTPOUTEIIbCTBE 10711 21 410 0/0 4/10
Poccuiickne HaHOTEXHOJIOTHHI 10/10 2/0 4/0 0/0 4/10
[lepBUYHBIC HAHOMATEPUAIIBI 10/13 2/1 4/0 0/0 4/12
TexXHUKOPKOHOMHUYECKUE 3a0a9U 12/11 2/0 41 0/0 6/10
BHE/IPEHHSI HAHOTEXHOJIOTHH
7 Hampasiienust peanu3anuy HaHOTEX-
HOJIOTHH B CTPOUTENBbHOM Matepuaio- | 10/12 1/0 4/0 0/0 4/12
BEJICHUU
HanotexHooruu u 6€301MacHOCTb. 10/12 2/1 4/1 0/0 4/10
O0630pHas JeKIUs: OT UCTOPHUUECKON
MEPCTIEKTHBBI /10 TIOBCE/IHEBHBIX 10/13 o1 40 0/0 5/12
MPAKTUYCCKUX MPUMCHEHNUH HAHOTEX-
HOJIOTHH-
HTtoro mo BumaM 3aHATHI 90/108 17/4 34/4 0/0 39/100
KonTpois 36/18
HUTOT'O 126/126| 17/4 34/4 0/0 39/100

(I)OpMI/II)OBaHI/Ie KOMIIeTEHIIMI B pe3yabTaTre OCBOCHUA TEM IHUCHUIIJINHDI

KOMHCTCHLII/II/I TeMspl JUCIMITIIIMHBI, HAIICJICHHBIC Ha BBIpa6OTKy KOMIICTCHIIU U

OIIK-1 Tema l, 3,7,8

OIIK-3 Tewmsl 2, 3, 4,

I1K-19 Tema b, 8,

I1K-20 Tema 1,4, 5, 8,

IIK-21 Tema 2, 5, 8,

[1K-24 Tewmsr 2, 6, 9




3.2 Jlekuun

Jlexuus 1 HaHOTEXHOIOTHS: TEPMUHBI U ONIPEAEIEHUS

Conepxanue Tembl 1:

Hanorexnomorus: repmunbl u onpenenerus (mo mpoekty ['OCT P TK 441, yrBepxkaeHHBIM
nokymentam ISO/TS 80004-1:2010 u TOCT P 55416-2013). O6mHOCTh 1 pa3nuuus B Poccuiickux u
3apyOeKHBIX HOPMATHUBHBIX JOKYMEHTaX. AKIIEHT Ha MPUKIAJHOM acCleKTe HAHOTEXHOJIOTHH KaK
KITFOYEBOE XapaKTEPUCTHUIECKOE CBOMCTBO OIpeIeNieHUH, 3a)MKCHPOBAHHBIX HOPMATHUBHBIMH JIOKY-
MeHTamu. Kputuka onpenenenuii.

Jluteparypa mo teme 1 [1, 2, 3].

Jlexuus 2 [Iponykius HAHOUHIYCTPUU

ConeprkaHue TeMBbI 2:

MHuoroypoBHeBas Ki1accuukarys mpoayKiuu HaHouHaycTpun. CriennaibsHoe 000pyA0BaHNE
JUTsl HaHOTeXHOoNIoTui. Ocoboe CTPYKTypUpOBaHHE aTOMOB M MOJIEKYJT KaK XapaKTepUCTUYECKOe CBO-
CTBO HAHOMPOIYKIMH, 3aKPEIUICHHOE B HOPMATUBHOM IOKyYMEHTAllMU. [ pynmupoBKY HAHOTIPOIYKIIUU
B COCTaBe OOIIEPOCCUIICKOT0 Kiaccu(pukaTopa MpoayKIIUHU MO BUJAM YKOHOMUYECKON JAESITeNbHOCTH.
Heo0xomuMbIe cOCTABIISIONINE JJII OPTaHU3AIUH CTATUCTHIECKOTO HAOIIOICHUS B Chepe HAHOUHTY-
CTPUHU U HAHOTEXHOJIOTHI

Jluteparypa mo teme 2 [1, 2, 3].

Jlexuus 3 Wcropus pa3BUTUS HAHOTEXHOJIOTMH U HAHOTEXHOJIOTUU B CTPOUTEIBCTBE

Coneprxanue TeMblI 3:

HavanbHblii aTan cranoBiaeHust HaHoTexHosioruu. Ipencrasnenus P. delinmana u 3. [{pekc-
nepa. Kinaccnueckoe noHMMaHue HAHOTEXHOJIOTHN KaK TEXHOJIOTUU «CHU3Y BBepX». Hanex b, cBs-
3bIBa€MbI€ C HAHOMAHUIyJIATOpaMu. KpuTHka uaen HaHoMaHUuyiaTopoB. COBpPEMEHHOE COCTOSIHUE
HAIPAaBJICHUS «CHU3Y BBEPX»: IPAKTUUECKUE IPUMEPBI, KOTOPBIE II0 COBOKYITHOCTH CYILIECTBEHHBIX
MPU3HAKOB MOTYT ObITh OTHECEHBI K YKa3aHHOMY HaIlpaBJICHUIO (HAaHOOMOTEXHOJIOTUS, MUKPOAJIECK-
TPOHHUKA, METOIbl aHaJIM3a HAHOOOBEKTOB: CKAHUPYIOIIAsk 30H10Basi MUKPOCKOIIHS).

Jluteparypa o teme 3 [1, 2, 3].].

Jlexuus 4 Poccuiickue HAHOTEXHOJIOTUH

Copnepxanne TeMbl 4: [lepedeHp KpUTHYECKUX TexHOJOTUH. Pa3nenst denepalbHON 11€51€BOT
Hay4YyHO-TEXHMUYECKO mporpammsel «McciaenoBanus U pa3pabOTKU MO MPUOPUTETHBIM HaIPABJICHUSAM
pa3BuTHA Hayku U TexHUKU Ha 2002—2006 roxe». denepanpHas nenesas nporpamma «Mccnenosa-
HUS U Pa3pabOTKH MO0 NPUOPUTETHHIM HAPABIECHUSAM Pa3BUTHS HAYYHO-TEXHOJOTUYECKOIO KOMILIEK-
ca Poccun Ha 2007— 2012 rogs». MHnnnartuBa «Ctparerus pasBuTHs HaHOMHAycTpuw». [Iporpamma
pa3BuTHs HaHOMHyCcTpuH B Poccuiickoit @enepaunu 1o 2015 roga. H

Jluteparypa o teme 4 [1, 2, 3].

Jlexuus 5 [lepBuuHbIE HAHOMATEPUATIBI

Conepxanue TeMsl S5 [lepBuuHbie HaHOMaTepHalbl (YII€pOAHbIE HAHOTPYOKH, QyIIepeHsl,
rpadeHn, adporpadur, asporesib, HAHOKPUCTAIIIbI, OKCHHBIE HAHOMATEpHasbl) HA COBPEMEHHOM JTare
OTEUYECTBEHHOMN U 3apyOeKHON HAHOTEXHOJIOTHH. Pa3BUTHE TEXHOIOTHH MOJIYyYE€HUS TEPBUUHBIX
HaHOMAaTepHaJIOB: ra30()a3Hbli, MIa3MEHHBIN U Ja3epHbIA CUHTE3 YIJIEPOAHBIX M OKCUAHBIX HAHOMA-
TEpPHUAJIOB; IEPBOHAYAIBHBIE CBEACHUS O 30JIb-Te€JIb TEXHOJIOIMH. [IpenmyniecTBa 301b-Teilb TEXHOJIO-
MU B HAHOTEXHOJIOTUU CTPOUTENIBHOIO Marepuanosenenus. [Iponecc [leunnu u ero npakruueckue
MIPUJIOKEHUS JUIsl CUHTE3a BBICOKOTOMOTE€HHBIX M BBICOKOIUCIIEPCHBIX OKCHJIHBIX MATEPHUAIIOB.

Jlureparypa o teme 5 [1, 2, 3].

Jlexuus 6 TeXHUKO-?PKOHOMHYECKHUE 3a]]a4l BHEAPEHHS] HAHOTEXHOJIOT I
Coneprxanne TeMbl 6 CBsI3b SKOHOMUYECKOH 2((HEKTUBHOCTH TEXHOJIOTHH C TIOKA3aTeIsIMU Ka-
YecTBa MPOJ0JIKUTEILHOCTBIO SKCILTyaTalluu MaTepuaia. Kpurepuil olileHKH SJKOHOMUYECKOH 11e1eco-



00pa3HOCTH UCIIOIB30BaHUS HAHOTEXHOJIOTHU. OOOOIECHHBII KPUTEPHI Ka4eCTBa JUIS OL[CHKH ITOKa-
3aTesiell MaTepraoB pa3InYHOrO Ha3HAYEHHMs, [TO3BOJISIONINI OJHO3HAYHO KOJIMYECTBEHHO XapaKTe-
PH30BaTh MIPEHMYIIIECTBA PA3IMYHBIX CHOCOOOB HAHOMOIM(DUIIUPOBAHHS

Jluteparypa o teme 6 [1, 2, 3].

.HGK]_[I/ISI 7 HaHpaBHeHI/IH peaJII/I3aI_II/II/I HAHOTCXHOJIOTHUHA B CTpOI/ITeHLHOM MaTepI/IaJIOBCI[eHI/II/I

Conepskanue TeMbl 7 MeXaHH3MbI TOBBIIICHHS [TOKa3aTe e SKCILTyaTalldOHHBIX CBONCTB
KOHCTPYKI_II/IOHHLIX 158 (bYHKI_II/IOHaJIbHLIX CTpOI/ITeJIBHbIX HaHOMaTepI/IaJIOB IJI1 KaXXKI0T0 U3 HaHpaBHe-
Huii. KoHKpeTHBIE MyTH, IPEUMYIIECTBA M HEAOCTATKH HAIPABJICHUS Pealn3alii, CBI3aHHOTO C BBE-
JICHUEM B CTPOUTEIIHBIC KOMITO3HUIIMM IIEPBUYHON HAHOTEXHOJIOTNMYECKOM IPOayKIUU. KOHKpeTHbIE
IyTH, IPEUMYIIECTBA U HEJOCTATKU HAIIPABICHHS PeaIH3alliy, CBI3aHHOIO C CHHTE30M HAHOOOBEK-
TOB Ha MEK(a3HBIX TPAHUIIAX CTPOUTEIBHBIX KOMIIO3UTOB B Ipoliecce HOpMUPOBAHUS UX CTPYKTYPHI.
[TpakTHYeCcKHe IPUIOKEHUSA CTPOUTEIILHBIX HAHOKOMIIO3HTOB.

Jluteparypa mo teme 7 [1, 2, 3].

Jlexnusa 8 HanorexHoJioruu ¥ 0€30MacHOCTb.

Coneprkanue TeMbl 8 bBuoMeIUIIMHCKIE aClIeKThl peaiu3alui HaHOTEXHOJIOTuU. cTouHuKH
HKOJOTUYECKUX U MEAUIIMHCKHUX YTPO3: pa3Mephl HAHOYACTHUI] U MX BBICOKAS MPOHUKAIOIIAs CIIOCO0-
HOCTb; MHOTOO0Opa3ue KOMIIO3UIIUNA HAHOYACTHII; HETOCTATOUHBIN YPOBEHb HAHOTEXHOJIOTHYECKON
KYJbTYPbI; BO3MOKHOCTbh CKPBITOM peann3alii HAHOTEXHOJOTMYECKHUX MMPOLECCOB.

Jluteparypa o teme 8 [1, 2, 3].

Jlexkiusa 9 O030pHast JISKIMS: OT HCTOPHUSCKOM MEPCICKTUBBI 10 MOBCEAHEBHBIX MPAKTHYE-
CKHUX HpI/IMeHeHI/Iﬁ HAHOTCXHOJIOTUN

Conepxanue Tembl 9 HopmatuBHbie 1OKyMEeHThI PO, perimamMenTHpyromye padboTy ¢ IpoayK-
UeH HAHOMHAYCTPHH. METPOIOrHYecKre CpecTBa oOeceueH st 0€30MacHOCTH MPH TPOU3BOJICTBE
NPOAYKIIMH HAHOUHAYCTPUH. KpyTiiblii CTON 1O pe3ysibTaTaM YTeHHs Kypca JieKiuil. Bbiiaya kKoH-
TpOJ'II)HI)IX BOHpOCOB K 3K3aMeHy 10 AUCIIUIIJIINHE. Pa3’B$ICHeHI/I€ OTOCJIIBHBIX MOMCHTOB y‘Ie6HOl"O Ma-
Tepuaa v MOSICHEHHUS 110 COICP)KaHUI0 KOHTPOJIBHBIX BOIPOCOB.

Jluteparypa o teme 9 [1, 2, 3].

3.3 [IpakTuyeckue 3aHATHUS

Ne Tema paboThI Oo6wbem, | Jlurepa-
n/n Jac. Typa
1 Marepualisl sl TOJYIPOBOJTHUKOB 4/0 [1, 4]
2 Marepuaisl AJisi THOPUAHBIX HHTETPATBHBIX MHKPOCXEM 4/1 [1, 4]
3 OuncTKA MOIIIOXKEK 4/0 [2, 3]
4 TexHOI0rnK MOJYYEeHUN TOHKUX METAUTMYECKUX TUICHOK 4/1 [2, 3]
5 dotoautorpadus 6/1 [2, 4]
6 N3yuenune Texnonornu n3rorosieHuss M/II1 uaTerpanbHpIX MUK- 40 [4]
pocxeM
7 W3yueHwne mraHapHO-IMI aKCHATHHON TEXHOJIOTUU H3TOTOBICHUT an [1, 2]

MOJIYITPOBOJHUKOBBIX MUKPOCXCM Ha 6I/IHOJ'I$IpHBIX TPAH3UCTOPAX

AHanuns BugoB u NnpU4nH D,e(*)eKTOB Ha pa3JinvHbIX Oone-
paunax TexHONorn4ecKkoro rnpouecca n3rotosreHnd no-
8 4/0 3, 4]
JynpoBOAHUNKOBbIX MUKPOCXEM Ha 6I/II'IOJ'IF|prIX TPpaH3U-

cTopax

Uroro: 34/4




3.4 JIabopaTopHble padoThI
JIaboparopHblie paboOThl y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI.

3.5 CamocTosiTe/bHAsA padoTa CTY/IeHTa

Ne Bunsl camocTosiTensHON paboOThI CTYACHTA O0mbem, yac.
/1
1 M3yueHne maTepuasa, BRIHECEHHOTO HAa CAMOCTOSITEIIbHOE H3yUECHUE 22/40
2 IToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 17/51
3 BrinonaeHnne KypcoBoii paboThl -
4 BrlnmotHeHIE MHAMBUAYATIBLHOTO 3a/1aHUS 0/9
Hroro: 39/100

3.6. KypcoBoii npoekT (padoTa), HHAUBUAYAJIbHOE 3aJaHNe

KypcoBoii npoekT (paboTa) 1o IMCHUIUIMHE yYEOHBIM IUIAaHOM HE MPETYCMOTPEH.

WuauBuyanbHOE 3ajaHUe 3alUIaHUPOBAHO JJIsl CTYJICHTOB 3a04HOM (opmbl 00yueHus. Tema-
TUKA WHIMBUAYAIBHOIO 33JJaHUS CBSI3aHA C CAMOCTOSATEIbHBIM BBIIIOJHEHHUEM KOHTPOJIbHONU PadOTHI.

OO6beM yueOHOM Harpy3Ku MpH BHIIOJIHEHUH OJTHOTO MHAMBHUIYAJIbHOTO 33aJJaHUsl — HE MeHee 9
yacoB. PexomMeHiyeMblil 00beM MOSICHUTENBHOM 3alIUCKHU 110 MHAWBUYAIIbHOMY 3aJlaHUI0 — He Oolee
12 crpanun popmara A4 (210x297 mm).

4 ®OHA ONEHOYHbLIX CPEACTB

4.1 Kputepnu u mKajabl 1Jsi HHTETPHUPOBAHHOH OLECHKH YPOBHS C()OPMHPOBAHHOCTH
KOMIIeTEeHI U

Cocmasnarowas komnemenyuu — NOTHOMA 3HAHUL
- HyJIeBOH YpOBEHb: HEBEPHbIE, HE APTYMEHTUPOBAHHbIE, C MHOXKECTBOM TPYOBIX OIIMOOK OTBETHI Ha
BOIPOCHI / OTBETHI HA OJJUH BOIPOC U3 JIBYX MOJIHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAHUH HUKE MU-
HUMaJIbHBIX TpeOOBaHUI;
- MUHUMAaJIbHBIH YPOBCHB: JaHbI HC ITOJIHBIC, HC TOYHBLIC U HC apIr'YMCHTHPOBAHHBIC OTBETHI Ha BOITPOCHI.
VYpoBeHb 3HaHUI HU)KE MUHUMAJIBHBIX TpeOoBaHUM. [lonmyIieHo MHOTO IrpyObIX OIIHOOK;

- HOpOl"OBBIfI YPOBCHB: JaHbl HCAOCTATOYHO IMOJHBIC, TOYHBIC U apTYMCHTUPOBAHHBIC OTBCTHI HA BOIIPO-
cbl. I1110X0 3HaeT TepMUHBI, ONPEAEICHNS U NOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUS,
NpUHLUIBL. J{oMylIieHo MHOTO HETpyObIX OIINOOK;

CcpenHuil ypoBeHb: J[aHbl JOCTATOYHO MOJIHBIE, TOYHBIE U aPTyMEHTHPOBAHHBIE OTBETHI HAa BONPOCHIL. B
OCjIoM 3HACT TCPMHUHBI, OIPCACICHUSA W IIOHATHA, OCHOBHBIC 3aKOHOMCPHOCTHU, COOTHOIICHUA,
OpUHIMIIBL. JIOnyIIeHO HECKOIBKO HErpyObIX OIUOOK;

IIPOJIBUHYTHIN YPOBEHBb: JaHbI MOJHBIC, TOUYHbIE U aPTyMEHTHPOBAHHBIE OTBETHI HA BONPOCHI. 3HAET
TEPMUHBI, ONPEACICHNS U MOHSTUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOILIEHUS, NpUHIUIBL. Jlomy-
IEHO HECKOJIbKO HErpyObIX OIIHOOK;

- BBICOKMM ypOBEHb: JIaHbl NIOJHBIE, TOYHBIE U apTyMEHTHPOBAaHHBIE OTBETHI HA BOIIPOCHI. 3HAET TEP-

MMHBI, OIIPCACICHUA U IOHATHA, OCHOBHBIC 3aKOHOMECPHOCTHU, COOTHOIICHUW A, IMPUHIIUIIBI. HOHy-
IIEHO HECKOJILKO HETOYHOCTEH.

Cocmasnaowas KomMnemeHyuyu — ymeHus
- HYJCBOW ypPOBCHbB: IOJIHOC OTCYTCTBHE IMOHWMAHWS CYTH METOJHMKH DPEIICHUS 3aJlaud, JOIYIIECHO
MHOYKECTBO IPYOEHIIIHNX OIMIMOOK / 3a]JaHNs HE BBHITIOJIHEHBI BOOOIIIE;




MUHUMAJIbHBIN ypOBEHB: cilaboe MOHMMaHHE CYTH METOAMKH PELIeHUs 33/a4M, IOIMYIIEeHbl TpyObie
ommOKku. Pemenust He o6ocHOBaHbl. He ymeeT Mcmons30BaTh HOPMAaTHBHO-TEXHUYECKYIO JIUTEPATY-
py. He opuentupyercs B ciequalibHON HAYYHOM JINTEpaType, HOPMAaTUBHO-TIPABOBBIX aKTax;

MOPOTOBBI YPOBEHB: JJOCTATOUYHOE TIOHUMAHUE CYTH METOJMKU PEIICHHS 3aa4H, JTOMYIICHbI OIIHOKH.
Pemiennss He Bcergja OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEPATYPY.
Cnabo opreHTHpYETCS B CHIEHUAIBHON HAyYHOHU JIUTEpaType, HOPMATHBHO-TIPABOBBIX aKTaX;

CpeIHUIl yPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKU PELICHUS 3a/1a4H, IOMyILeHb! onMOKu. Perenus
HE Bcerza 000CHOBaHBL. YMEET HMCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHEIHATBHYIO0 HAYYHYIO
JUTEpaTypy, HOPMATUBHO-TIPABOBHIE AKTHI,

IIPOJBUHYTHIN YPOBEHB: B 1I€JIOM IIOHUMAET CYThb METOJUKH pEIIEHUs 3aauH, TOMYIEHbl HETOUHOCTH.
CriocoOeH 000CHOBaTh pelIeHHs. YMEET UCIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIEIHATbHYIO
HaY4HYIO JIUTEPATypy, HOPMaTUBHO-TIPABOBBIE aKThI;

BBICOKHI ypoBeHb: [IoHMMaeT cyTh METOJMKH peleHus 3a1aund. CrnocobeH 000CHOBAaTh pelieHus. Y Me-
€T HUCIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIIELMAIbHYIO HAYYHYIO JIMTEPaTypy, [EpPEaoBOi 3a-
PYOEXKHBIH OIBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasnarowas komnemeHyuu — e1adeHue Hagblkamu

HYJICBOH YPOBEHB: HE NMPOJAEMOHCTPHPOBAJ HABBIKH BBITIOJHEHUS MPOGECCHOHATBHBIX 3a1a4. Vcibl-
THIBACT CYILIECTBEHHBIE TPYAHOCTH IIPU BHIIIOJHEHUH OTAEIbHBIX 3a1aHUM;

MHUHHMAJIBHBIH YPOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKH BBIMOIHEHUS MPO(ECCHOHATBHBIX 3ajad.
HcnbIThIBacT CyLIECTBEHHbBIE TPYAHOCTH IIPU BBIIIOJIHEHUH OTHEJIBHBIX 3aJaHUN;

IIOPOTOBBIA YPOBEHB: BJIAJICET ONBITOM I'OTOBHOCTU K MPOQECCUOHAIBHON AEATEIbHOCTU U Ipodec-
CHOHAJILHOMY CaMOCOBEPILIEHCTBOBAHUIO HAa IIOPOrOBOM YpOBHE. TpPyIOBbIE NEUCTBUS BBIIOIHSAET
MEJUIEHHO U HEKa4e€CTBEHHO;

CpelHUN YpOBEHb: BIIA/IE€T CPEIHUM OIBITOM TFOTOBHOCTH K HPO(ECCHOHATBHON JEesITeIbHOCTH U
po(hecCHOHATIBHOMY CaMOCOBEPILIEHCTBOBaHHUIO. TpynoBble AEMCTBHS BBIIOJIHSAET Ha CPEAHEM
YPOBHE O OBICTPOTE M KaueCTBY;

IIPOJIBUHYTHIN YPOBEHB: BIAJEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOM TOTOBHOCTH K
npodeCCHOHATBHON AEATENbHOCTH U MPO(PECCHOHATILHOMY CaMOCOBEPIIEHCTBOBAHHIO. BBICTpO U
KA4eCTBEHHO BBIIIOJIHAET TPYAOBbIE ACHCTBUS;

BBICOKUH YpPOBEHB: BIaJI€€T OMBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHON T'OTOBHOCTU K IpogeccHo-
HaJIbHOM JIeATENbHOCTH U MPO(ECCHOHATILHOMY CAMOCOBEPILIEHCTBOBAHUIO. BHICTPO U KauecTBeH-
HO BBINOJIHAET TPYAOBBIEC IEHCTBHUS.

Ob606wennas oyenka cghopmuposanHocmu KomnemeHyuti
HYJIEBOI YPOBEHb: KOMIIETEHIIUN HE C(HOPMHUPOBAHBI;

- MUHUMAJIbHBIM YPOBEHb: 3HAYMTEIbHOE KOJIMUECTBO KOMIIETCHIIMN HEe C(OPMHUPOBAHO;

- IOPOTOBBIN YPOBEHB: BCE KOMIETEHIIUN C(HOPMUPOBAHBI, HO OOJIBIIMHCTBO Ha TOPOTOBOM YPOBHE;
- CpeIHUN YpOBEHb: BCE KOMIETEHIIUH c(hOPMUPOBAHBI HA CPEIHEM YPOBHE;

- IPOJABUHYTHIM YPOBEHB: Bce KOMIETEHIINMH c(POPMHUPOBAHBI HA CPEAHEM UJIM BBICOKOM YPOBHE;

- BBICOKHUI YpOBEHb: BCe KOMIIETEHIIMH C(OPMHUPOBAHBI HAa BBICOKOM YPOBHE.

4.2 Bonnpocskl K 9K3aMeHY

1. OcHOBHBIC IIOHSITUS U OIMPCACIICHUA B HAYKC O HAHOCUCTCMAX U B HAHOTCXHOJIOTUH. HpI/IMC-

PBI IPUPOJTHBIX U UCKYCCTBEHHBIX HAHOOOBEKTOB W HAHOCHCTEM: OCOOCHHOCTH MX (PU3NYECKUX U XH-
MHYECKUX CBOMCTB. MeTo bl HaHOTeXHOoMorui. Kitaccudukaiys HaHoMaTepruaioB M0 pa3MEepPHOCTH (C
pUMepamu).

2. OcobeHHOCTH (bHSH‘-ICCKI/IX B3aHMMOJEHCTBUM Ha HaHOMAaCIITa0ax: POJib o0beMa u IMMOBCPXHO-

CTU — TPABUTALIMOHHBIE M DJIEKTPOCTATUYECKHE B3auMOJEHCTBUA. BaH-nepBaanbcoBbl B3auMopen-
ctBUs. D(PPeKT rekkoHa.



3. Oco0GeHHOCTH TOTJIONICHUS U MPEJIOMIICHHS CBeTa B HAHOCTPYKTYPHPOBaHHBIX cpenax. Ka-
4eCcTBEHHOE 00bsicHeHHE 3TUX 3 dekroB. PoTonHble KpucTaiwibl. [Ipunuun neiictBus. OcobeHHOCTH
MarHUTHBIX CBOICTB HAHOOOBHEKTOB.

4. Ontudeckoe paspenieHue u qudpakimonnsli npeaen. Koudokansnas mukpockonus. STED-
MUKPOCKOIIHS.

5. HanonmarHocTuka ¢ oMoIbI0 3J€KTPOHHBIX U MOHHBIX ITyYKOB: IMarHOCTUKA U MUKpOaHa-
mu3. [IpocBeunBaromiasi 3J€KTPOHHAS MHUKPOCKONHS U CKAHHUPYIOIIAs AJIEKTPOHHAs MHUKPOCKOIIUS:
MPUHIIAT PAOOTHI, BO3SMOXXHOCTH U OTPAHUYCHHSI.

6. Ckanupyroias 30H10Basi MUKPOCKOMUS: MPUHIUI pabOThl aTOMHO-CHIJIOBOTO U TYHHEJIbHO-
IO MUKPOCKOIIa, BO3MO>KHOCTH U orpaHuueHus. CKaHUpYIOIas 30HA0Bask CIEKTPOCKOIIHSL.

7. Onrtudeckass MUKPOCKOIUS OJMXKHEro MOJIs: MPUHIMIT PpaboThl, BO3MOXKHOCTH M OrpaHuYe-
HUSIL.

8. OCHOBHBIE MTOHATUS KBAHTOBOM MEXaHUKHU: MOCTyathl bopa, runoresa ne bpoiiiis, npuHuumn
HeomnpeneneHHocTH [ elizendepra, mpupoaa BOJTHOBOTO Ipoliecca u ypaBHenue Llpénunrepa.

9. Mertaibl, TONYNPOBOJHUKA U JUDIIEKTPUKU — 30HHAsE Teopus. KazuyacTuipl. YpOBEHb
®epMu. 3aKOH AUCIIEPCUH MPSIMO30HHOIO TIOJTYITPOBOJHUKA.

10. Tunsl uaeanbHBIX TBEPAOTENBHBIX HAHOCTPYKTYpP. KBaHTOBO-pazMepHbIil 2PdeKT: perie-
Hue ypaBHeHus lllpenunrepa /i 31eKTpoHa B OSCKOHEYHO TIYOOKO KBAaHTOBOM sIME, KBaHTOBO-
pa3MepHast 1o0aBKa K IUPUHE 3aMpPeleHHON 30HbI.

11. [TosynmpOBOTHUKOBBIE TETEPOCTPYKTYPBhI. METOT MOJIEKYIISIPHO-TTYY€BOM SMUTAKCUU U Me-
XaHU3MBbI POCTa IUICHOK. Y CTPOMCTBO M MPUHIUN pabOTHI Ja3epa Ha KBAHTOBBIX TOUKAX.

12. TpancnopT 3J€KTPOHOB B HAHOCTPYKTypax. OH031eKTpoHUKA. CIIMHTPOHHUKA.

13. IloBepxHocTHOE HaTshKeHUE. YpaBHeHue HOura-/{ronpe. ['mapodobubie u runpoduasHbie
noBepxHoctu. KpruBusHa nosepxHocTu. YpaBHeHue Jlamiaca.

14. KpuBuzna noBepxHoctu. KanuuispHas KOHACHCAIUS U AJIaCTOKAMUIUIIPHOCTb. Y paBHEHHE
KenpBrHa. Binusinue kpuBu3HBI Ha a30BbIe IEPEXOIBI.

4.3 Ilpumep 3K3aMeHANIMOHHOTO OUJIeTa
BUJIET Nel

I'OYBIIO «/loHenkuii HaMOHAIBHBIM TEXHUYECKUN YHUBEPCUTET
VYpoBeHb BbICIIETO NMPO(YECCHOHAIBHOIO 00pPa30BaHus:  Masucmpamypa

Hanpapnenue noaroToBku (CrnenuaibHOCT): 15.04.06
[Tpodune (MarucTepckas nporpaMma, cenuanuzanus):  Mexamponuka u pobomomexHuxa

Cemectp: 1-w11
VYyeOnas qucuunnuHa:  Hanomamepuanvl u mexnono2uu
BUJIIET Ne 1

1. OcHOBHBIE NOHATHS U ONIPEACIECHUS B HAYKE O HAHOCUCTEMAX U B HaHOTeXHousIoruu. [Ipume-
PBI IPUPOJIHBIX U UCKYCCTBEHHBIX HAHOOOBEKTOB U HAHOCHUCTEM: OCOOEHHOCTU MX (PU3UYECKUX U XHU-
MUYECKHUX CBOMCTB.

2. Tunsl ueanbHBIX TBEPAOTEIbHBIX HAHOCTPYKTYp. KBaHTOBO-pa3mepHbIil addeKkT: pemenue
ypaBHEHUs
YTBepkaeHo Ha 3acefaHuu kaden- MexaTpoHHbIE CHCTEMBI MAITMHOCTPOUTENBHOTO 000PYI0BaHUS

pHI

IIpoTokon Ne oT
3aB. kadeapoii I'yces B.B..
DK3aMeHaTop Kucenesa I1.B..

4.4 Kpurepumn oueHUBaAHMS

Ouenka ucnbiTanus mo 100-6amipHOM mKane GopMHUpyETCs Kak cymMMa 0ayuioB HaOpaHHBIX 3a
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OTBETHI HAa BOIIPOCHI Ha 3a4ere. [1o kaxxaomy Bompocy:

— «50 6anmnoB» — BBICTABIAETCS, €CIIU MPH OTBETE HA BOIPOC CTYACHT OOHAPYXUJ YMEHHUE CBO-
001HO, JIOTUYHO, YETKO U SICHO INPEIOCTaBISATh IPAMOTHBIE, PAaBUIIbHBIE OTBETHI Ha IOCTAaBJICHHBIN
BOIIPOC C MCIIOJb30BAaHUEM TEPMHUHOJOTMU U CUMBOJUKHM B HEOOXOAMMOM JIOTMYECKON IOCIEN0Ba-
TEJIBHOCTH, & TaKXe CBEJACHUN U3 APYrMX AUCUUIUIMH U 3HAHUM, NpHOOpETEeHHBIX paHee; TBepible
IIPAKTUYECKHE HABBIKM C TBOPYECKUM IPUMEHEHHUEM I1OJIYYEHHBIX TEOPETHUUECKUX 3HAHUN; yMEHHE
UCIOJIb30BaTh IPHOOPETEHHbIE 3HAHKS U HAaBBIKM B HECTAHIAPTHBIX CUTYalUsX, TPEOYIOLUX BbIXOJa
Ha MHOM, O0Jiee BBICOKHI yPOBEHb 3HAHUI; TPUBEICHBI apI'yMEHTUPOBAHHBIE BHIBOJIBI;

— «40 6a;m10B» — BBICTABJIAETCS, €CIIM MIPU OTBETE Ha BOIIPOC CTYAEHT IPOSIBHI BBICOKUH YypoO-
BEHb 3HAHUM NpU OTBETE Ha BOIIPOC, IIOKAa3al YMEHHE NIPUMEHITh TEOPETUUECKUE 3HAHMSI JUIsl pellie-
HUS [IOCTaBJIEHHOW 3a/1auM, YETKO BJIAZICET U MPUMEHSAET TEPMUHOJIOTHIO, YMEEeT (OPMYIUPOBAThH BbI-
BOJIbI, O/IHAKO IIPU OTBETE HA BOMPOCHI IOIYCKAET HEKOTOPhIE HETOYHOCTH, HEJJOCTATOYHO 000CHOBAT
COOCTBEHHYIO TOUKY 3PEHUs 10 33JaHHON IpobiIeMe;

— «30 6amIoB)» — BBICTABIIACTCS, €CIIM MPH OTBETE HA BOIPOC CTYACHT OOHAPYXWUJ YMEHHUE CBO-
601HO (OpMYIMPOBATH MPABUIbHBIE OTBETHI Ha MOCTABJIEHHBIE BOIPOCHI C MCIIOJIB30BAHHUEM TE€PMHU-
HOJIOTHH; HAJIMUME HECYLIECTBEHHBIX HEIOCTATKOB UJIM HApYIICHUS M1OCIE0BATEIbHOCTH U3JI0KEHNUS;
HE3HAUUTENIbHbIE HEJOCTATKU WJIH OIINOKH B U3JI0KEHUU MaTepHala,

— «20 GanoB» — BBICTABIIACTCS, €CIH IPU OTBETE HAa BOIIPOC CTYJCHT OOHAPYXMUJ 0a30BbIe 3HA-
HUS IO BOIIPOCY, OJJHAKO JTOMYCTUJI CYIIECTBEHHbIE OIUMOKH MPHU U3JI0XKEHUU MaTepHualia, He CMOT CH-
CTEMaTU3UPOBATh UCXO/AHBIE JaHHBIE U CHOPMYJINPOBATH BHIBOJIBI;

— «10 GanoB» — BBICTABIIAETCS, €CIHM IPU OTBETE HA BONPOC CTYJEHT OOHAPYKUJI BiIaJICHHE OC-
HOBHBIMHU TMOJIOXKEHUSMHU MaTepuasa, HoO (parMEHTapHO U HEMOCJEA0BaTENbHO J1aeT OTBETHI HA IO-
CTaBJICHHbBIE BOIIPOCHI; MPOJEMOHCTPUPOBAIl €1ab0e 3HaHUE MaTepHaja, HEyMEHHUE JeaTh apryMeH-
TUPOBAHHBIE BHIBOJIBI;

— «0 6annoB» — BBICTABIIAETCS, €CIIU NPU OTBETE HA BOIIPOC CTYACHT OOHAPYKUJI HE3HAUUTEIb-
HBIA 00mMii 00beM 3HAHWI, OTCYTCTBHE HABBIKOB B HM3JIOKEHHHM MaTepHaja, MO Pa3IMYHBIM TeMaM
JUCLUIUIMHBI JOMYCTHI IPUHIUIHATIbHbBIE OIIMOKH TEPMUHOJIOTHUECKOT0 XapaKTepa.

[lepeBon omnenku u3 100-6ammpHON mKandsl B rocyaapctBennyo u ECTS ocymectBisiercs B
COOTBETCTBUM CO HIKaJIOH, mpuBeaeHHON B «Ilomoxenun o6 opranuzanuu ydeOHoro nporecca B [lo-
HEIIKOM HaIlMOHAIBHOM TEXHHUYECKOM YHHBEPCHUTETE», YTBepKIEHHOM npuka3zom JJoHHTY Ne 337-14
o1 02.05.2018 1.

4.5 Ilpumep TeKylero onpoca Ha NPAKTHYECKUX 3aAHATUSX

Ha npumepe tembl «O0CyxkaeHNE METOI0B UCCIIEOBAHUS U JMArHOCTHKA HAHOOOBEKTOB U
HaHOCHUCTEM.

1. HaHOI[I/IaFHOCTI/IKa C MOMOMIBIO SJICKTPOHHBIX U MOHHBIX ITYYKOB: JUArHOCTHUKA U MHUKPO-

aHaius.

2. TIpocBeunBaromias 3J1eKTpOHHAsT MUKPOCKOMHSI IPHHIIUT paOOTHI, BO3MOKHOCTH M OTPaHHU-
YeHUS

3. Cxanwupyromiast JIeKTPOHHAS MUKPOCKOITHUS: TIPUHIIAIT Pa0OTHI, BO3SMOKHOCTH M OTpaHYe-
HUS.

4. CxanupymoIas 30H710Basi MUKPOCKOTIHUS: TPUHITUT PaOOTHI aTOMHO-CHUJIOBOTO W TYHHETb-

HOTO MUKPOCKOIIA, BO3MOXXHOCTH M OTPAHUYEHUS.

CxaHupyroriasi 30H710Basi CIEKTPOCKOTIHSI.

6. Onruyeckas MUKPOCKOMUS OIMKHETO MOJIST: MPUHITUI PaOOThI, BO3MOKHOCTH U OTPaHU-
YEeHUSL.

o

Texkyumii KOHTPOJIb 3HAHUN CTYJIEHTOB MPOU3BOAUTCS 10 PE3yNIbTaTaM KOHTPOJBHBIX ONPOCOB
B XOJI€ POBEICHUS IPAKTUYECKUX 3aHATUH.

IIpomexyTouHasi aTTecTalUs [0 Pe3yabTaTaM OCBOCHHUS AMCLMILIMHBI B CEMECTPE MPOBOAMT-
csi B popMe ceMecTpoBOro sKk3aMeHa B cooTBETCTBHM ¢ «[lomokeHneM 00 opraHmzanuu ydeOHOro
npouecca B JIOHEIKOM HaIMOHAJIBHOM TEXHHYECKOM YHUBEPCHUTETE», YTBEPKICHHOM IPUKA30M
JouHTY ot 02.05.2018r. Ne 337-14.
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[Ipu ompeneneHus ypoBHS 3HaHHWM CTYAEHTOB INPENOJABATENb PYKOBOJCTBYETCS KPUTEPUSIMU
OIICHKY 3HAHWH, SBIISIOMUMUCS COCTABIISIFONICH YI€0HO-METOINYECKOTO KOMITIIEKCA TUCIIUTLIIHBIL.

5 PEKOMEHAYEMAS JIMTEPATYPA

I Ocnoenaa numepamypa

1. Marpenun C.B. HanocTpykTypHbIE MaTepralibl B MAIIMHOCTPOEHUH [ DJIEKTPOHHBIN pecypc] :
yueOHOoe 1ocodue JIIsl CTY/IEHTOB BY30B, 00YJarOIIMXCS 110 HAITPABJICHUIO MTOJATOTOBKH 0aKanaBpoB U
maructpoB 150600 "MatepuanoBeneHre U TexHoiIorus HoBbix Marepuaios” / C.B. Marpenun, b.b.
OgeukuH ; 'OY BIIO "Ham. uccnen. Tomck. monmutexH. yH-T". - 4 MO. - Tomck : M3a-Bo ToMm. mosu-
TexH. yH-Ta, 2010. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. -
http://ed.donntu.org/books/17/cd7196.pdf

2. OCHOBBI HAHOTEXHOJIOTUH [ DIIEKTPOHHBIN pecypc] : yueOnuk s By30B / H.T. Ky3Hueros,
B.M. HoBotopies, B.A. XKa6pes, B.11. Mapronus. - 10 M6. - Mocksa : BUHOM. JIaGopaTtopusi 3Ha-
Huii, 2014. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader.-
http://ed.donntu.org/books/17/cd8009.pdf

1I J/lononnumenvnan numepamypa

3. Pemmiens A.A. Martepuanbl 1 METO/IbI HAHOTEXHOJIOT Ui [ DIIEKTPOHHBIH pecypc] : yuebHoe
nocobue st By30B / A.A. Pemnens, A.A. Baneesa ; Ypan. ¢penep. yH-T um. iepBoro [Ipesunenta
Poccuu b.H. Enbuuna. - 3 MO. - ExarepunOypr : M3a-Bo Ypai. yu-ta, 2015. - 1 ¢daiin. - Cucrem. tpe-
Oosanus: Acrobat Reader - http://ed.donntu.org/books/19/cd9291.pdf

4. ITonosa JI.M. BBenenue B HAHOTEXHOJIOTHIO [ DIIEKTPOHHBIHN pecypc] : yueOHoe mocodue s
By30B / JL.LM. [Tomosa ; ®I'6OY BIIO "C.-116. roc. TexH. yH-T pacTHT. HoauMepoB". - 6 M6. - CaHkT-
[TetepOypr : CIIBI'TPVII, 2013. - 1 daiin. - Cucrem. TpeboBanusi: Acrobat Reader -
http://ed.donntu.org/books/19/cd9297.pdf

6. YYAEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

YuebHo-MeToAMYeCKNEe U31aHus, paspaboTanubie B JlonHTY:

1.Koncnekr nexuuii mo aucuuruinHe «Hanomatepuansl um texHonorum». CocraBun JlaxuH
AM. loneuk: «JoaHTY». 2017 1. — 137 c. (mocTyn 4epe3 JIUYHbIN KaOUHET CTY/IEHTA).

2. Meronuueckue ykazaHus K Ja0opaTOpHbIM paboTam 1o Kypey “ Hanomartepuaisl U TEXHO-
norun” (st cTyneHToB cueruanbHocTh 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE o0ecrieueHne
MAaIIMHOCTPOMUTEIBHBIX POU3BOJICTBY BceX (opM o0ydenus). Jlaxun A.M. [lonenx: JorHTVY, 2019 r.
— 130 c. (moctym yepe3 IMYHBINA KaOWHET CTY/ICHTA).

3. Meronuyeckue yka3aHus K KOHTPOJIbHBIM paboTaM 1o Kypcy “HaHomarepuaibl U TEXHOIIO-
U’ (U1l CTYy/IEHTOB HarmpaBieHus moAroToBku 15.04.05 «KoHcTpyKTOpCKO-TEXHOIOTHYECKoe obec-
neyeHne MallnHOCTPOUTENbHBIX TPOU3BOACTBY» Beex (hopMm oOyuenus). Cocrt. Jlaxun A.M — JloHelik;
HouHTYVY, 2019. — 10 c. (mocTyn yepe3 TUYHBIN KaOMHET CTYJEHTA).

JIEKTPOHHO-MH(POPMALMOHHBbIE PECYPChI
OBC JJOHHTY - http://donntu.org/library

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME W CIUIIJIMHbI

1. IlpakTuueckue 3aHATHS

Yuebnas maboparopust Ne6.211 yueOnbIii Kopmyc 6 AT TIPOBeIeHUS MPAKTHUECKUX 3aHATHM:
Kommerotep(c/6) IntelCore 2Duo E8200 2.66/2Gb/320Gb/MornTop22 — 7IIK :arduino (JInmen3us
GNU LGPL v2.1), GPSS World Student (JIunensusGNU LGPL v3), PascalABC.NET
(JInuensznsGNU LGPL v3), T-FLEX72 (JInueususGNU LGPL v3), AnyLogic (JIunersusGNU LGPL
v3), Smath Studio (JlumensusGNU LGPL v3), V-Rep (JImmen3usGNU LGPL v3), ScilLab
(JImuensusGNU LGPL v2), LibroOffice 4.3.0 (JluuensmsGNU LGPL v3), Ultimaker Cura
(JIuuenzusGNU LGPL v3), MozillaFirefox(mmunen3zusMPL2.0), Manjari 17 (JInuen3zusGNU LGPL


http://ed.donntu.org/books/17/cd7196.pdf
http://ed.donntu.org/books/17/cd8009.pdf
http://ed.donntu.org/books/19/cd9291.pdf
http://ed.donntu.org/books/19/cd9297.pdf
http://donntu.org/library

