MUHUCTEPCTBO OBPA3OBAHUS U HAVKU
JIOHELIKOM HAPOTHOM PECITYBJIMKU
I'OCYIAPCTBEHHOE OBPA3OBATEJIbHOE YYPEXJIEHUE
BBICILIEI'O [TPOPECCHUOHAJIBHOI'O OBPA3ZOBAHUS
«JOHELIKUI HAITMOHAJIbHBIM TEXHUYECKU YHUBEPCUTETY

PABOYAS ITPOI'PAMMA JTUCIIUAIIJIMHBI
b1.B./12.03.02 HanoMmaTepuaabl H TEXHOIOTHU

(K021 ¥ HAMMEHOBAHHE JTUCLHIUIHHBI COTIACHO Y4eOHOMY ILIaHy)
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Pa6Gouas nporpamma aucuuminabl « HaHomMaTepuaisl ¥ TEXHOJIOTHH» COCTaBIICHA B
COOTBETCTBHHU C y4eOHBIM IJIAHOM II0 HaNpaBJIeHUIo MoAroToBku 15.04.05 "KoHcTpyk-
TOPCKO-TEXHOJIOTHYECKOe obecledyeHre MaIlHHOCTPOUTEIbHBIX IMPOU3BOACTB" Maru-
crepckas mporpamMma «MHpOpMaLHOHHbIE TEXHOJOTHH MAIIHHOCTpOeHus» i 2023
roja npuéma s O4HOU GPOopMBI O0yUEHHS.

CocraBurens:
noueHT Kadeaps! « TeXHOIOT s MAITHHOCTPOE 1w,
KaHIUIaT TEXHUYECKUX HayK - Jlaxun AM.

(nmoarmuce)

Paboyas nmporpamMa paccMoTpeHa W NPHHATA Ha 3aceqaHuu kadenps! « TexHo-
JIOTHUSI MAIIMHOCTPOEHUSIY.
[Ipotokonm ot «30» 03 2023 roma Ne§

”

3aBenyromuii kadeapoit e e e A.H. MuxaiinoB
(mOIHCH) (®.H1.0.)

Pabouas nporpamma ogoGpeHa y4deOHO-MeToandeckoii komuccueii IOVYBIIO
«IOHHTY» no HanpaBnenuto moarorosku (crmeruansHoctr) 15.04.05 Koncrpykrop-
CKO-TE€XHOJIOTHYECKOe 00ecTedeHrne MallTMHOCTPOUTENbHBIX POU3BOICTB.

IIporokon ot « 30 » 03 2023 roga Ne 8

[Ipencenarens Fveceard  AH. Muxaiinos
(moanuce)’ (®.1.0.)

/
Pa6ouast mporpamma nmpoasiena st 20 roja npuéma Ha 3aceaHuu Kadeapsl
«TexHOIOTHsI MAIIMHOCTPOESHHMSIY.

IIporokoin ot « » 20 roaa Ne
3aBenyromui kadeapoit Muxaninos A.H.
(moamuce) (®.1.0.)

CornacoBaHo ¢ Belyckaronet kadeapoii « TeXHOIOTHs MallIMHOCTPOSHUS.

3aBenyromuii kageapoit A.H. MuxaitnoB
(moamuce) (®.1.0.)

Pa6ouast mporpamma npoasiena st 20 roja rnpuéma Ha 3acelaHuy Kadeapsl
«TexHOIOrHsI MAaITMHOCTPOCHUS.
[Iporokon ot « » 20 roga Ne

3aBenyromuid kadbeapoi A.H. MuxaiinoB
(monmuce) (®.1.0.)




CornacoBaHo ¢ BblmycKaronieil kadenpoit « TeXHOI0Tus MAIMHOCTPOCHUS.

3aBenyromuii kadeapoi A.H. MuxaiisioB
(moamnuco) (®.1.0.)

Pabouas mporpamma npoasiena s 20 roja npuéma Ha 3aceaHuM Kadeapsl
«TexHoyoruss MalMHOCTPOCHUSD .

IIpoTokon oT « » 20 roma Ne
3aBeayrommii kKaheapoun A.H. Muxaitios
(Tmoammck) (®.1.0.)

CornacoBaHo ¢ BbITycKaromiei kadeapoit « TexHoIorus MalmHOCTPOSHUS .

3aBenyromuii kadenpoit A.H. MuxaiisioB
(moamnuce) (®.1.0.)




1. OBBEKT, LHEJIb U 3AJJAYH OCBOEHUS JUCHUITTIMHBI

JlucuuIuinHa paccMaTpUBaeT BOIPOCH IPUMEHEHHSI HAHOMATEPUAJIOB U TEXHOJIO-

Ui IPU U3TOTOBJIEHUHN U3AEIHI MAITUHOCTPOCHHUS.

L]envio oucyuniunsl a61emcs. N3y4eHue MarucTpaHTaMu 0COOEHHOCTEH IpuMeHe-
HUSI HAHOTEXHOJIOTUH JIJIs1 TIOBBIIIEHUS SKCILTyaTallMOHHBIX CBOWCTB U3JEINI MAIIMHO-
CTPOEHHUS, B 03HAKOMJICHUH CTYJEHTOB COBPEMEHHBIMHA METOJJAMHU UCCIIEOBAHUS CTPYK-
Typbl MaTepUagoB U aHaian3a 3p(HEeKTOB aTOMHO-CTPYKTYPHBIX MEPECTPOEK, BOZHUKAIO-
IIMX B pe3yJbTaTe BHEIIHUX BO3CHCTBUN HA 0OBEKTHI, a TAK)KE 00 OCHOBHBIX MaTepra-
JIaX MPUMEHSEMBbIX B HAHOTEXHOJIOTHAX.

B pe3ynbrate 0CBOCHHS JUCHUIUIMHBI CTYJICHT TOJKEH

3HaTh:
- OnpeneneHre KOHCTPYKTUBHBIX OCOOCHHOCTEW JeTajeil MalluHOCTPOCHUSI BBHICOKOM
CI0>KHOCTH; ONPEAECICHUE TUIMA IMPOU3BOJICTBA JETAJIEH MAIIWHOCTPOCHUS BBICOKOM
CJIO’KHOCTHU;, BBIOOP TEXHOJOTMUYECKUX METOJIOB MTOJTyYEHHUS 3arOTOBOK JeTaeil MalllMHO-
CTPOEHHUS BBICOKOM CII0KHOCTU COBPEMEHHBIC PEXKYIIUE MHCTPYMEHTHI, IPUMEHSIEMBIC
JUTs1 00pabOTKM 3arOTOBOK CJIOXKHBIX JieTalneit Ha ctankax ¢ UITY; coBpemeHHbIe IPUCTIO-
coOJIeHUS, IPUMEHSEMbIC JIJII YCTAHOBKHU 3arOTOBOK CJIOKHBIX JIeTajeil Ha CTaHKax ¢
UITY; ocHOBHOE TEXHOJIOTHYECKOEe 000pYyI0BaHHUE, TEXHOJIOTUYECKYI0 OCHACTKY, CPE/i-
CTBAa aBTOMAaTHU3allMU, KOHTPOJISI, AUATHOCTUKH, YIIPABIICHUS, UCIIOJIb3YEMOE B TEXHOJIO-
TMYECKUX IMPOLIECCAX U3TOTOBJIEHHUS AETAJIE MAIIMHOCTPOEHHUS BBICOKOM CIIOKHOCTH, U
MPUHIHUIBI €T0 paOOThl OMPEACISITE BO3MOXHOCTH TEXHOJOTHUUECKOTO O000PY/I0BAHMUS;
ONPEAEIATh BOBMOXHOCTH TEXHOJIOTUYECKON OCHACTKH; CPEACTBA aBTOMATU3AIlUH, KOH-
TPOJIs, JUATHOCTHUKH.
- Texnonmoruueckue GakTopbl, BHI3BIBAIOIINE MTOTPEIIHOCTA U3TOTOBJICHUS JeTajlei; Me-
TOJbl YMEHBIIICHUSI BIUSHUS TEXHOJIOTUUECKUX (DAKTOPOB, BBI3BIBAIOIIUX MOTPEITHOCTH
M3TOTOBJICHUS JIeTaJIel; METOIUKY TUIAHUPOBAHUS SKCIIEPUMEHTA; METOAUKY 00pabOTKU
AKCTIIEPUMEHTANIbHBIX JTAHHBIX; METOJIbl aHAJIN3a TEXHUYECKOIO YPOBHSI OOBEKTOB TE€X-
HUKHU U TEXHOJIOTUH;
- MeTtoabl onpenesneHrst OCHOBHBIX TEXHUKO-DKOHOMUYECKHUX IMOKa3aTelIeH 110 aHaJIoraMm;
MOHATUE NMPOEKTHOM U JECUCTBUTEIBHOM MOLIHOCTH MPOWU3BOJCTBEHHON OpPraHHU3alUu;
npaBuia pa3padoTKH, KOMIUIEKTAINK, 0(OPMIICHUS U 00paIlleHUs TEXHOIOTUYECKOH J10-
KYMEHTAIlUU; HOPMBI TEXHOJIOTHUECKOTO MPOEKTUPOBAHUS MEXaHOCOOPOUHBIX IMPOU3-
BOJICTB; PEKUMBI PaOOTHI MPOU3BOCTBEHHBIX OpPTraHU3aIIHi.
YMers:
- YcTraHaBauBaTh OCHOBHBIE TPEOOBAHUS K MPOSKTUPYEMbIM 3arOTOBKAaM JIeTajei Malliu-
HOCTPOEHHS BBICOKOM CIIOXKHOCTH; OIICHMBATh TEXHUUYECKUE 33/IaHUS Ha MPOEKTUPOBA-
HHE 3aroTOBOK, MOATOTOBJICHHBIC CHEIMaTIuCcTaMi 00jiee HU3KOW KBanuduKaIuu; pac-
CUMTBHIBATh HOPMBI pacxojia ChIpbs, MoiayhadbpukaToB, MaTepruaioB UHCTPYMEHTOB Ha
TEXHOJIOTUYECKHE ONIEPALIMM U3TOTOBJICHUS J€TaJIed MAIIMHOCTPOCHUS BBICOKOM CIIOK-
HOCTH; PaCCUUTHIBATH SKOHOMHUUYECKYIO 3(PHEKTUBHOCTH TPOCKTUPYEMBIX TEXHOJOTHYE-
CKHMX IPOLIECCOB U3rOTOBJICHUS JECTAIEN MAIIMHOCTPOECHUS BBICOKOU CIIOKHOCTH;
- AHAIM3UPOBATH MPOU3BOJICTBCHHYIO CUTYAITUIO U BBISBIIATH MPUYNHBI Opaka B M3TO-
TOBJICHUHU JETaJel MAIIMHOCTPOEHHUSI BBICOKOW CJI0KHOCTH; TNIAHUPOBATh U IPOBOAUTH
TEXHOJIOTUYECKHE IKCIEPUMEHTHI ¢ 00pabOTKON M aHAIM30M PE3yJIbTATOB; MOJEIUPO-
BaTb y37bI M MEXaHWU3Mbl TEXHOJOTUYECKOTO0 OOOPYIOBAaHUS M TEXHOJIOTHYECKUE



MPOLIECCHI C UCIOJIb30BAHUEM CTaHAAPTHBIX MAKETOB M CPEJCTB aBTOMATHU3UPOBAHHOTO
IPOEKTUPOBAHUS; KOPPEKTHPOBATH TEXHOJOTHYECKYIO IOKYMEHTALMIO;
- [lpuMeHATh NEeHCTBYIOMIME HOPMBI TEXHOJOTHYECKOTO MPOSKTUPOBAHUS MEXaHOCOO-
POYHBIX TEXHOJIOTUYECKUX KOMILJIEKCOB; MOJOUPATh aHAIOTH TEXHOJOTHYECKHX KOM-
TUIEKCOB MEXaHUYECKOM 00pabOTKM 3aTOTOBOK M COOPKU /TS 3a/IaHHBIX U3ACTU; TPOU3-
BOJUTDH BHIOOP M aHAJU3 aHAJOTHYHBIX CYIIECTBYIOUIMX MEXaHOCOOPOUYHBIX OpraHH3a-
LUI; ONPENEsITh OCHOBHBIE TEXHUKO-IKOHOMUYECKHE MOKA3aTEIU TEXHOJIOTHYECKOTO
KOMIIJIEKCA HA OCHOBAHUU CYILECTBYIOIIMX aHAJIOIOB.
Baanern:
- HaBbikamu 1 mpuemMamMu MpaBUIBHOTO UCIIOJIb30BAaHUSI MaTEpHAIIOB, 000OpYAOBaHMUS,
WHCTPYMEHTOB M APYTHX CPEJCTB TEXHOJIOIMYECKOTO OCHAICHMS, aBTOMATU3allUU U
YIPaBJICHUS IJIs1 pea3alliy MTPOU3BOACTBEHHBIX U TEXHOJIOTMUYECKUX MPOIECCOB U3rO-
TOBJICHUSI MAITMHOCTPOUTEIBHON MPOYKIIMH; HABBIKAMU PabOThI C MPOTPaMMaMH BbI-
Oopa u pacuera napamMeTpoB TEXHOJIOTMYECKHUX MPOLIECCOB, TEXHUUECKUX U 3KCILTyaTa-
LUOHHBIX XAPAKTEPUCTUK MAIIMHOCTPOUTEIBHBIX TPOU3BOICTB;
- MeTtogaMu KOHTpOJISI COOIOIEHUS TEXHOJIOTMYECKON NUCLMILIMHBI MIPU pealln3aluu
TEXHOJIOTHYECKHUX MPOLIECCOB U3TOTOBIICHUS JETAIEH MAIIMHOCTPOEHUSI BEICOKOM CII0K-
HOCTH; KOHTPOJISI MPAaBWJI SKCIUTyaTallui TEXHOJIOITMYECKOT0 000pyI0BaHUs MPU peau-
3alMM TEXHOJIOTHYECKUX MTPOLIECCOB M3rOTOBIICHUS JI€TaNe MAIIMHOCTPOECHHUSI BBICOKOM
CJIIOHOCTH; KOHTPOJISI MPABWJIBHOCTH JKCILTyaTal[Md TEXHOJOTHMYECKONM OCHACTKH IpPH
peanu3anry TEXHOJIOTMYECKUX IPOLECCOB U3TOTOBJICHMS AETAIEH MAIIMHOCTPOCHHUSI BbI-
COKOM CJI0’KHOCTH; BBISIBJICHHE PUYMH Opaka pHU U3rOTOBJICHUH JIeTaled MalllnHOCTPO-
€HHsI BBICOKOW CII0)KHOCTH; pa3paboTKa NpeasIoKeHNU M0 NPeayPEeXISHUIO U TUKBUA-
uu Opaka Ipy U3roTOBJICHUHU JETallel MallIMHOCTPOECHUS BBICOKOW CIOXKHOCTH;
- MeTtogamu aHanu3a HOPM TEXHOJIOTMUECKOTO MPOEKTHUPOBAHUS MEXaHOCOOPOUHBIX
NPEANPUATHAN 111 U3TOTOBJIEHUS 3a1aHHBIX U3JIEIUI; aHaJIN3a COBPEMEHHBIX TPOEKTHBIX
peleHni MeXaHOCOOPOUYHBIX OpraHU3aluil Uit 3aJaHHON HOMEHKJIATYPbl BHIITY CKAEMbIX
W3JIeTUI; aHaIu3a 3aJlaHHOM MPOW3BOJICTBEHHOW MPOrpaMMbl MEXaHOCOOPOYHOM opra-
HU3ALMK; ONpeIeTICHUsl TUIa MPOU3BOICTBA MOAPA3/Ae/ICHUI OpraHu3aluu; Beidopa pe-
*uMa pabOThl OpraHU3alUH.

[lepeuuncneHHbie pe3yabTaThl 00yUYEHUS SIBISIOTCS OCHOBOM I pOPMHUPOBAHUS
CHEAYIOIIMNX KOMITETECHIINH:

Crnoco6eH BbIOMpaTh 1 3 (HEKTUBHO KUCIIOIB30BATH MaTepUalibl, 000pyAOBaHUE, UH-
CTPYMEHTBI, TEXHOJOTUYECKYIO OCHACTKY, CPEICTBA aBTOMATH3ALM1, KOHTPOJIS, TUArHO-
CTHKH, YIPABIEHUS, aITOPUTMbI U IPOTpaMMbl BbIOOpa U pacuera mapaMeTpoB TEXHOJIO-
IMYECKUX IPOLECCOB, TEXHUYECKUX U SKCIUTYaTallMOHHBIX XapaKTEPUCTUK MAILIMHOCTPO-
utenbHbIX mpou3BoAcTB (11K -6);

CrocoOHOCTh OpraHU30BbIBATh U A((HEKTUBHO OCYIIECTBIISITH KOHTPOJIh Ka4eCTBA
MaTepHaloB, CPEJICTB TEXHOJOTMYECKOIO OCHAILIEHHUS, TEXHOJIOTHYECKUX MTPOLIECCOB, T'O-
toBo# npoaykiuu (ITK-7);

CnocoOHOCTh MPOBOJIUTH aHATIU3 COCTOSTHUS U TUHAMUKH (PYHKIIMOHUPOBAHUS Ma-
HIMHOCTPOUTENIbHBIX MPOU3BOCTB U UX 3JIEMEHTOB C UCIOJIB30BAHUEM HAJIJIEKAILIUX CO-
BPEMEHHBIX METOJIOB U cpeacTs aHanmm3a (I1K-8).



2. MECTO JUCIIUIIJINHBI B OCHOBHOW OBPA30BATEJILHOM
MPOI'PAMME

JlucuuiuiiHa OTHOCHUTCS K LUKITY MPO(PECCHOHAIBHBIX JUCUUIUIMH YacTH y4eo-
HOTO TuTaHa, (OPMUPYEMOH ydyacTHHKaMU 0Opa3oBaTENbHBIX OTHOIIEHUH. basupyercs
Ha 3HAHUAX U YMEHUSIX, KOTOPbIE CTYIEHT MPHOOPET MPU OCBOSHUH MPEIIECTBYIOIIUX
JUCUUIUIMH, COOTBETCTBYIOIIMX IUIAHY MOJATOTOBKM OakajllaBpOB MO HaIpPaBJICHHIO
15.03.05 "KOHCTPYKTOPCKO-TEXHOJOTUYECKOE O0OECIeueHne MaITHHOCTPOUTEIHHBIX
IIPOU3BOJICTB»: TEXHOJIOTHSI AaBTOMATU3UPOBAHHOTO MPOU3BOJCTBA, TEXHOJOTHS IPOU3-
BOJICTBA TEXHOJOTMYECKON OCHACTKH, TEXHOJIOTMSI HEIIPEPHIBHOTO JAEUCTBUS.

3HaHUS ¥ YMEHMs, IPUOOPETEHHbIE TP OCBOCHUHU JTaHHOW JAMCLMILINHBI, peasn-
3YIOTCSI CTYJA€HTOM IPH U3YyYEHUN JUCLUIUIMH: TEXHOJIOTMYECKas IMOArOTOBKA MAIIMHO-
CTPOUTEIBHBIX MPOU3BOJICTB, YIPABICHUE NPOLECCOM pEe3aHUs, NMPOXOXKICHUS MPOU3-
BOJICTBEHHOM MPAKTUKN U IPOXOKIECHUN rOCYAapCTBEHHOW UTOTOBOM aTTECTALUH.

3. CTPYKTYPA U COAEP) KAHME JUCIHUIIJIMHBI

3.1. Pacnipenesienne y4eOHbIX 4YaCOB M0 TeMaM JUCHUILINHBI U BUIAM 3aHATHI

HanmMeHnoBanue Tem KomnuecTBo yacoB
(comepaKaTenbHBIX MOTyJIEH) B ToM yncne
Bcero Jlexnun [Tpakr. Jlabop. CPC
(CemuH.)
Tema 1. OCHOBHBIE TTOHSTHUSA U ONIPEICTICHU] 1 i i 7
HayK 0 HAHOTEXHOJIOTHSIX 8
Tema 2. OcobeHHOCTH (PU3NIECKUX B3aH- 1 i 2
MOJICHCTBUI HAa HaHOMAacIITabax 8
Tema 3. MeTonl HiCCIeAOBAHUS U JUATHO- 5 i 5 7
CTHKAa HAHOOOBEKTOB M HAHOCHCTEM 11
Tema 4. OcoOEHHOCTH CTPOEHUSI HAaHO- 5 i 5 7
00BEKTOB M HAHOCHCTEM 11
Tema 5. Buasl 1 THIIBI HAHOOOBEKTOB U 5 i 2 7
HaHOCHUCTEM 11
Tema 6. MUKPOCTPYKTypa KOMITAKTHBIX 5 i 5 .
HAHOKPUCTANIMYECKIX MaTepHUajIoB 11
Tema 7 BnusitHue MUKPOCTPYKTYpBI Ha CBOM- 4 i 4 6
CTBAa KOMITAKTHBIX HAHOMAaTEPHAJIOB 14
Tema 8 OCHOBHBIC BHJIBI HAHOTEXHOJIOTHH. 14 3 - 5 6
KonTakTHas paboTta (10NOJHUTEIbHAS) ) - - -
Kypcosast pabota (IpoexT) . - - -
MToro no BUaM 3aHATHI 90 17 - 17 54
KonTtpounb . - - - -
Wluouo: 90 17 - 17 54




dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM TUCHMUIIINHBI

KomMnerenumn TeMbl TUCHIUIUIMHBI, HAIlEJICHHBIE HA BBIPA0OTKY
KOMITETCHITUH
I1K-6 Tewmsr 2,3,6
I1K-7 Temsr 1,7
I1K-8 Tewmsr 4,5,8
3.2. Jlekuun

Tema 1. OcHOBHBIE OHATHS U ONPEAEIICHHS HAYK O HAHOTEXHOJIOTUSIX

ConepkaHue TeMbl 1:

Uctopus nosiBiienusi. OCHOBHbIE ONPEACIICHUS: HAHOCUCTEMA, HAaHOMAaTepHalibl, HAHO-
TEXHOJIOTHS, HAHOJIUATHOCTHKA, HAHOCUCTEMOTEXHMKA, HAHOHAYKA, HAHOTEXHUKA,
HAaHOWH>KECHEPHUSI.

Jlureparypa k Teme 1 [1,2]

Tema 2. OcobeHHOCTH (PU3NYECKUX B3aUMOJICUCTBUI Ha HAHOMacIITabax

ConepxaHue TeMbI 2:

OcobOeHHoCTH (PM3MUYECKUX B3aUMOCHCTBUN HAa HaHOMacIITabax. MexaHnka HAaHOOOb-
€KTOB. TepMOJMHAMUYECKHUE CBOMCTBA HAHOCPE . TemnnoBble CBOIICTBA HAHOMATEPHA-
70B. CTpyKTypa HaHOpPa3MEPHBIX 00HEKTOB. XMMUYECKHE CBONCTBA HAHOMATEPHAJIOB.
MexaHnueckue XapakTepUCTUKN HAHOCPE. DIEKTPOHHAS CTPYKTYpa HAHOYACTHIL.
DIEKTPUYECKUE CBOMCTBA HAHOMATEpHAIOB. DeppOMarHuTHbIE XapaKTEPUCTUKU HAHO-
MatepuanoB. OCOOEHHOCTH ONTHUYECKUX CBOMCTB HAHOMATEPUAJIOB

JIureparypa k teme 2 [1.2]

Tema 3. MeToabl HcClIET0BAaHUS U JUATHOCTHKA HAHOOOBHEKTOB Y HAHOCUCTEM
Conepxxanue Temsl 3:

[IpocTpancTBeHHOe paspenieHue. JubpakiiMoHHBIN TIpeaen pa3penariei cnocooHo-
ctu. OnTuyeckass MUKPOCKOMHUS IJIs UCCIIeIOBaHUsI HAHOOOBEKTOB. PEHTreHOBCKasi MUK-
pockonusi. PactpoBas siekTpoHHass MHUKpockomnus. [IpocBeunBaromiasi 3JI€KTpOHHAS
MUKpOcKoTus. IOHHBIE MUKPOCKOIIHI.

JIureparypa k teme 3 [1.2]

Tema 4. Oco6eHHOCTH CTPOCHUSI HAHOOOBEKTOB M HAHOCHUCTEM

ConepxaHue TeMbl 4:

[TonsiTue HaHOOOBEKTA, HAHOMATEpUAJia, HAHOTEXHOJIOTHH. DPU3HYECKUE PUUUHBI CIIe-
MUK HAHOYACTHUIl M HaHOMaTepuanoB. Knaccudukaius nanoo0sektoB. Hanoua-
CTHIIbI, HAHOTIOPOIIKHU. HeyriepoaHpie HAHOTPYOKH U TOHKUE TIIICHKH.

Jlureparypa k Teme 4 [1.2]

Tema 5. Buasl v TUIIEI HAHOOOHEKTOB ¥ HAHOCUCTEM.

CoziepkaHue TeMBI 3:

[ToHsATUS HAHOYACTHUII, HAHOTPYOOK, HAHOIIJIEHOK, HAHOTIOKPBITHI, HAHOCYCIIEH3UN 1
HaHOAMYJIbCUU. [IprMepbl HAHOOOBEKTOB.

Jlureparypa k Teme 5 [1.2]

Tema 6. MUKpOCTPYKTypa KOMITAKTHBIX HAHOKPUCTAIITHYECKUX MaTEPUAIOB
ConepxkaHue TeMbl 6:

['panutib paziena B KOMIIAKTUPOBAHHBIX HaHOMaTepuanax. OCOOEHHOCTH CTPYKTYPhI
CyOMUKPOKPUCTATUTHUECKUX MeTaI0B. OCHOBHBIE OTIIMYUTEIHHBIC CBONCTBA




HAaHOMAaTEepPUAJIOB.

JInuteparypa x reme 6 [1,2]

Tema 7 BimstHue MUKpPOCTPYKTYpPbI Ha CBOMCTBA KOMITAKTHBIX HAHOMATEPHAJIOB
Copaep:xaHue TEMEI 7.

OCHOBHBIE METO/IbI IOJIYYEHHUSI KOHCOJIMANPOBAHHBIX HaHOMaTepranoB. CTpyKTypa mo-
JUMEPHBIX U YTJIEPOIHBIX HAHOMATEpUaIoB. TUIIBI CypaMOJIEKYJISIPHBIX CTPYKTYP.
CtpoeHre MHOTOCIOMHBIX HAHOTPYOOK.

JInuteparypa x reme 7 [1.2]

Tema 8 OCHOBHBIE BH/Ibl HAHOTEXHOJIOTHIA.

CopnepxkaHue TeMBI 8:

KiroueBsie 3Tarbl M MEPCIEKTUBBI Pa3BUTH HAHOTEXHOJIOTUH. 3HAYEHHE HAHOTEXHOJIO-
Uil B pa3BUTUU NUBUIM3AIMHU. O0IaCTH IPAKTUYECKOTO IPUMEHEHHUSI HAHOTEXHOJIO-
ruii. [lepcnekTHBHBIE HANIPABJICHUS Pa3BUTHSI HAHOTEXHOJIOTUH.

Jlureparypa k Teme 8 [1.2]

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS
Kypcom He nperycMOTpeHBI.

3.2. JlabopaTopHbie padoThI

Ne Tema paboTsI O6bewM, | Jlutepa-
/11 yac. Typa

MaTepI/IaJ'IBI JJIA TTOJIYIIPOBOAHHUKOB

Marepwuaisl sl THOPUAHBIX HHTEIPAIbHBIX MUKPOCXEM

OuncTKa TTOIIOKEK

TexHonoruu IMMOJIYUYCHHUHN TOHKHX MECTAJUIMYCCKHUX IIJICHOK

doronuTorpadus

N3ydenue texnonorun uzrorosienus M/ narerpaibHbIx MUKpPO-
CXeM

o (OB WIN|(F-
N (INWINININ

I/I3y‘leHI/IC IJIaHApHO-3MII aKCHaJIbHOM T€XHOJIOTHMH U3TOTOBJICHUH
IMMOJIYITPOBOAHHUKOBBIX MUKPOCXCM Ha 6I/IHOJ'I$IpHI)IX TPAH3UCTOPAX

AHanu3 BUIOB U NMPUYMH €()EKTOB HA Pa3IMUHBIX Omepa-
8 | HMAX TEXHOJOTHYECKOr0 MPOLECCa U3TOTOBIECHUS MOIYIIPO- 2 3,
BOJAHUKOBBIX MUKPOCXEM Ha OMMOJSIPHBIX TPAH3UCTOPaX

B

HUTOI'O: 17

3.5. CamocrosiTesibHasi padoTa CTyeHTa

No Buasl camocTosiTenbHON paboThI CTyIeHTa O0newM, yac.
n/o

M3ydeHne JeKIIMOHHOTO MaTeprasa 30

IToaroroBka k IPAKTUYCCKUM 3aHATUAM -

[ToaroToBka K J1abOpaTOpPHBIM paboTaM 24

BbrllosiHEHNE KypCcOBOro MPOEKTa -

QB WIN|F-

BrinosnHenne KypcoBoi paboThl -

UTOI'O: 54

3.6. Kypcogoii npoekT (padora), UHAUBUAYAIbHOE 32 IaHUE



KypcoBoii mpoekT (paboTa) 1 MHAUBUYJIbHOE 3a/IaHKE N0 AUCIUIUIMHE Y4eOHBIM
MJIAHOM HE MPEYyCMOTPEH.

4 ®OH/JI OHEHOYHbBIX CPEJICTB

4.1 Kputepuu U MIKAJbI JJIS MHTETPUPOBAHHOI OlleHKH YPOBHA copmMupo-
BAHHOCTH KOMIIETECHIM I
Cocmasnsiowas Komnemenyuyu — nOJTHOMA 3HAHUL

- HyJIEBOM YPOBEHb: HEBEPHBIE, HE APTYMEHTUPOBAHHbBIE, C MHOKECTBOM IpyObIX OITMOOK
OTBETHI HA BOIIPOCHI / OTBETHI HA JIBA BOIIPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBYIOT. YPO-
BEHb 3HAaHUW HU)KE MUHUMAJIbHBIX TPEOOBAHMUIA;

- MUHUMAaJbHbIN YPOBEHb: JIaHbI HE TIOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWN HUKE MUHUMAJIbHBIX TpeOoBaHM. [[omyiieHo MHOTO
IpyOBIX OIINOOK;

- IOPOTOBBIA YPOBEHB: 1aHbl HEAOCTATOYHO IMOJHBIE, TOUHBIE U APTYMEHTHPOBAHHBIE OT-
BETHI Ha BOMPOCHL. [1710X0 3HAaeT TEPMUHBI, ONIPEAECICHUS U TTOHATHS; OCHOBHBIE 3aKO-
HOMEPHOCTHU, COOTHOIICHUS, MPUHIIUIIBIL. J[OMYIIIEHO MHOTO HErPyOBIX OIIUOOK;

- CpeaHU ypoBeHb: J[aHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. B 11e710M 3HAE€T TEpMUHBI, ONIPEACIEHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. JIOMyIIIEHO HECKOJIBKO HETPYObIX OIIHNOOK;

- IPOABUHYTHIN YPOBEHB: JaHbI MOJIHBIC, TOUHBIC U API'YMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONIPEACIICHHS U TTOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUSI, MPUHIUTIBL. J[OMyIIIeHO HECKOJIBKO HETPYOBIX OLIMOOK;

- BBICOKMU YPOBEHbB: JIaHbI [IOJIHBIE, TOYHBIE U API'YMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHL.
3HaeT TepMUHBI, ONPEICIICHNUS] U TIOHSATUS, OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUS1, TPUHLIMIBL. J[OMYyIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnaowas komnemeHyuyu — yMeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE MOHMMAHUS CYyTH METOJUKH PEIICHHS 3a]1auH,
JIOTYIIIEHO MHOXKECTBO IPyOEHIIINX OIIMOOK / 3a1aHUsI HE BBIMIOJHEHBI BOOOIIIE;

MUHUMAJIHBIN YpOBEHb: c1ab0e MOHUMaHuEe CyTH METOJIMKH PEIICHUs 3a/la4yM, JOIy-
HieHbl TpyOble ommOKu. Pemenns He o0ocHOBaHbL. He ymeer ncnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. He oprueHTHpyeTcs B criennaabHON Hay4YHOU JINTE-
paType, HOpMaTUBHO-TIPABOBBIX aKTax;

IIOPOTOBBIN YPOBEHB: JOCTATOYHOE IOHUMAHHUE CyTH METOJIUKHU PEILEHMS 3a/1a4H, JOITy-
ieHbl omMOKu. PerieHnst He Bcera 0O0CHOBaHbBI. YMEET UCIOJIb30BaTh HOPMaTHBHO-
TEXHUUECKYI0 JuTepaTtypy. Ci1abo OpHEeHTHpYeTCsl B ClEUUaIbHON HAay4yHOH JHTepa-
Type, HOpPMaTHUBHO-TIPABOBBIX aKTax;

CPEIHHI YPOBEHB: B LIEJIOM IOHUMAET CYTh METOAMKHM PEIICHUS 33Ja4H, JOIYILEHBI
omOku. Pemienust He Bcera 0OOCHOBaHbBI. YMEET UCIIONIb30BaTh HOPMAaTUBHO-TEXHU-
YECKYIO U CIIEUAIIbHYI0 HAyUHYIO TUTEPaTypy, HOPMATUBHO-TIPABOBBIE aKThI;

- IPOJIBUHYTHIM YPOBEHbB: B 11€JI0OM IOHUMAET CyTh METOJAUKH PEUICHUS 3a/1a4H, IOMYIICHbI

HeTOYHOCTH. CriocoOeH 000CHOBATh pelIeHUs. Y MEET UCHOIb30BaTh HOPMATUBHO-TEX-
HUYECKYIO U CHIEIUATIbHYIO HAYYHYIO JIUTEPATypy, HOPMATUBHO-TIPABOBBIE AKThI;



- BBICOKUI ypoBeHb: [loHMMaeT cyTe MeToauKy pereHus 3agauu. CrnocodeH 000CHOBaTh
pelIeHns. YMEET UCTOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO
JUTEPATYPY, NEPEAOBOM 3apyOeKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnsarowas KomnemeHyuu — 81a0eHuUe HA8bIKaAMU

- HyJIEBOH ypOBEHb: HE MPOJIEMOHCTPUPOBAJ HABBIKH BBIMIOJTHEHUS MTPOPECCHOHATBHBIX
3aaa4. McrbIThIBaET CynIeCTBEHHBIE TPYAHOCTH MPU BBITIOJHEHUH OTIICIIBHBIX 33]1a-
HUM;

- MUHUMAaJIBHBIM YPOBEHb: HE IPOJICMOHCTPUPOBAJI HABBIKH BBIMOJHEHUS MPOdhecCHo-
HaJIBHBIX 3a7a4. VICTIBITBIBAET CYIIECTBEHHBIC TPYIHOCTH MPU BHIIOJIHEHUH OTIEIIb-
HBIX 3aJIaHUM;

- TIOPOTOBBIN YPOBEHB: BJIAJI€ET OMBITOM T'OTOBHOCTH K MPO(PECCHOHATBLHOMN JIeSITEIBHO-
CTH U NMPOEeCCHOHATPHOMY CaMOCOBEPIIIEHCTBOBAHHIO HAa TTIOPOTOBOM ypoOBHE. Tpy-
JIOBBIC JICHCTBHS BBIOJHICT MEJICHHO U HEKAQUECTBEHHO;

- CpeIHUI YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHAIBHOU Jesi-
TEJILHOCTU U NMPOGECCUOHAIIBHOMY CaMOCOBEPILICHCTBOBAHUIO. Tpy10BbIE AEHCTBUS
BBITIOJTHSIET HA CPEJTHEM YPOBHE IO OBICTPOTE U KaU€CTRY;

- IPOJIBUHYTHIN YPOBEHB: BIIAJICET OMBITOM U JOCTATOYHO BBIPAKEHHON JTUYHOCTHOMU I'O-
TOBHOCTU K MPO(ECCUOHAIBHON ACATEILHOCTH U NPO(PECCHOHATEHOMY CaMOCOBEP-
HICHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBINIOJIHSET TPYIOBBIC JICUCTBUS;

- BBICOKMH YPOBEHB: BJIAJICET OMBITOM M BBIPAXKEHHOCTBHIO JIMYHOCTHOM TOTOBHOCTH K
podeCCUOHAIBHON JEATEIbHOCTH U IPO(ECcCHOHATLHOMY CaMOCOBEPIIICHCTBOBA-
HHIO. BBICTPO ¥ KQUECTBEHHO BBIMIOJIHAECT TPYAOBBIE JEHCTBHUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyutl

- HyJIEBOM YPOBEHb: KOMIIETEHLIUU HE CPOPMHUPOBAHBIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIBHOE KOJIMYECTBO KOMIIETEHIIMM HEe C(POPMUPOBAHO;

- IOPOTOBBI YPOBEHb: BCE KOMIIETEHIUU C(HOPMUPOBAHBI, HO OOJILIIMHCTBO Ha OPOTro-
BOM YPOBHE;

- CPeIHUI YPOBEHB: BCE KOMIIETEHLIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHIIUHA CPOPMUPOBAHBI HA CPETHEM WJIIU BHICOKOM
YPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(OOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpockl K 3K3aMeHY U MPUMepP IK3aMeHALMOHHOI0 OujieTa
DK3aMeH KypCcoM HE MPeTyCMOTPEH.

4.3 Kputepuu onieHUBaHUs

OreHka 3HaHUHN TPOU3BOAUTCS B hopMa 3aueTa B yCTHOM opMme. Pe3ynbTaTe
OIICHKHU 3HaHWUU CTyAeHTOB popmupyrotcs o 100 GanbpHOI crucTeMe B COOTBETCTBUU CO
CIICAYIOIIUMU KPUTEPUSIMU:

90-100 GanoB 3aciy’KUBAaeT CTYJICHT, OOHAPY>XUBIIUNA BCECTOPOHHEE, CUCTEMa-
TUYECKOE U NTy00KO€E 3HAHKHE Y4eOHOr0 MPOrpaMMHOr0 MaTepHraa, CaMOCTOSTEIbHO BbI-
MOJIHUBIINNA BCE MPEAYCMOTPEHHBIE TPOTPaMMOii 3aaHusl, aKTUBHO pabOTaBLIMI Ha Jia-
OOpaTOPHBIX 3aHIATHUSAX, MPOSBUBLINN TBOPUECKHE CIIOCOOHOCTU M HAYUYHBIH MOJIXO] B
MOHUMAaHUU M M3JI0)KEHUU Y4eOHOro MPOrpaMMHOIO MaTepuma, OTBET OTJIUYAETCs



O0raTCTBOM M TOYHOCTBIO MCIIOJIB30BAaHHBIX TEPMUHOB, MaTepUall U3JIaraeTcs Mocie10-
BaTEIbHO U JIOTUYHO.

80-89 6anioB 3aciyKMBaeT CTYACHT, OOHAPYKUBIIMA CHCTEMAaTHYECKOE 3HAHUE
y4e0HOT0 POrPaMMHOTO MaTepuaia, CaMOCTOATEIHHO BBIMOJHUBIINN BCE MPEIYCMOT-
pPEHHBIE IPOTPaMMOi 3a/1aHusl, aKTUBHO pabOTaBIINI Ha TaOOPaTOPHBIX 3aHATHIX, TIPO-
SIBUBIIUNA TBOPUECKHUE CIIOCOOHOCTH B M3JIOKEHUU yU4eOHOTO MPOrpaMMHOTO MaTepuma,
OTBET OTJINYAETCSI TOYHOCTHIO HCTIOIb30BAHHBIX TEPMUHOB, MaTEpUAI U3JIaracTcst oce-
JOBATENIBHO U JIOTHYHO.

79-79 GannoB 3aciIy)KHUBAaeT CTYJACHT, OOHAPYKUBIIUM MOJHOE 3HaHUE y4eOHO-

MPOrpaMMHOr0 MaTepHaa, He I0MyCKaIOIIUA B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, ca-
MOCTOSITEJIbHO BBITOJHUBIINI BCE MPEAyCMOTPEHHbIE MPOrpaMMOM 3aJaHus, aKTUBHO
paboTaBIIMii Ha Ja0OPATOPHBIX 3aHATHUSX, MOKA3aBIIUN JOCTATOUYHbIC 3HAHUS U CTIOCO0-
HOCTh K UX CAMOCTOSITEIIbHOMY MOTIOJHEHUIO.
60-69 6ainoB 3aciay>KUBAaET CTYACHT, OOHAPYKUBIINI 3HAHUE OCHOBHOT'O y4€OHO-TIPO-
rpaMMHOI0 MaTepuaia B 00bEMe, HEOOXO0IUMOM JJIs MPEICTOAIIEH paboThI Mo npodec-
CHH, HE OTJINYABIINICA aKTUBHOCTHIO HA JTAOOPATOPHBIX 3aHATHSIX, CAMOCTOSITEIILHO BbI-
TOJTHUBIIIMI OCHOBHBIE MPEyCMOTPEHHBIE IPOTPaMMOM 3aJJaHHsl, OTHAKO JOITYCTHBIIUN
HEKOTOPBIE MOTPEIIHOCTH MPY UX BHIMIOJHEHUH U B OTBETE 1A dK3aMeHE, HO 00J1aJaroIHii
HEOOXOMMBIMU 3HAHUSAMU JJI UX CAMOCTOSATEIHHOTO yCTPAHEHHS.

Menee 60 6aJ1710B 3aCITy>)KMBAET CTYAEHT, OOHAPYKUBIIUHN IPOOEIHI B 3SHAHUSAX WIH
OTCYTCTBUE 3HAHUM M0 3HAYUTEIHHON YaCTH OCHOBHOTO YYEOHO-TTPOTPaMMHOTO MaTE€pH-
aJia, He BBITIOJIHUBIIIEMY CAMOCTOSITEILHO MPEyCMOTPEHHBIE TPOTrPaMMOil OCHOBHBIE 3a-
JaHUsl, TIOMYCTUBIIEMY MPUHIMITHAIBHBIE OMTMOKM B BBIMOJTHEHUH MPEAYCMOTPEHHBIX
pOrpamMMoi 3aJlaHui U KOTOPBIM HE MOXET MPOJIOJDKUTh O0YUYEHHUE WIIH TPUCTYIUTh K
1po(hecCUOHATIBHON IeATEIbHOCTH 0€3 TOMOIHUTEIbHBIX 3aHATUI 110 COOTBETCTBYIOIIEH
JUCITUTUTHHE.

[Tomyyennas ornenka mo 100-6amapHOM MIKae OMpenesnseT OIEHKY Mo rocyaap-
ctBeHHOM mkane u mkajne ECTS:

CymmMma GamioB Orenka Orenka
o 100-6anpHOI mIKane no mkaine ECTS 10 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTyin4yHO / 3a4TEHO
80-89 B Xoporiio / 3a4TeHO
75-79 C p
70-74 D y
60-69 E JOBJIETBOPUTEIIHHO / 3a4TEHO
35-59 F He /
0-34 = yIOBJIETBOPUTENHLHO / HE 3aU4TEHO

* — ¢ 00s3aTENIHLHBIM IMMOBTOPHBIM M3YUYCHUEM OUCHUILIIMHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMHUHAPCKHUX) 3aAHATHAX
1 J1a00paTOPHBIX padoTax
Texyumuii KOHTPOJIb 3HAHUM CTYIEHTOB IPOU3BOAUTCS MO PE3YJIbTaTaM KOHTPOJIb-
HBIX OMPOCOB B X0J1€ IPOBEICHUS Ta0OPATOPHBIX 3aHITHM, a TAKKE MPHU 3aIUTE J1abopa-
TOPHBIX padoT.
[IpuMepHBIi TTepeyeHb BOMPOCOB 3a1aBa€MbIX Ha JJa0OPATOPHBIX 3aHATUSIX:
1. OCHOBHBIEC MOHATHUS U ONPEACIICHUS HAYK 10 HAHOTEXHOJIOTUSIM.



[TpuHIUIIBI ¥ TEPCIIEKTUBBI PA3BUTHS HAHOTEXHOJIOT M.
duznueckre B3auMoIHCTBUS B HAHOMACIITa0ax.
KBa3ugacTuupl B TBEpIOM TEJE.
Cratuctuueckas (pu3nKa HaHOCHUCTEM.
THIIBI BHYTPU- U MEKMOJIEKYJIISIPHBIX B3AUMOICVCTBUMN.
CamocOopka 1 camMOOpraHu3aisl B HaHOCTPYKTypax.
OCHOBHBIE METO/IbI UCCIAEAOBAHUS CBOMICTB HAHOOOBEKTOB U HAHOCHCTEM.
. DNEeKTpOHHAs pacTpoOBas U MPOCBEUUBAIOIIAS] MUKPOCKOTIHSL.
10 MeTop1 HaHOTBEPAOMETPHH.
11.HanoctpykrypupoBannbsie 1D, 2D u 3D maTepuasbl.
12.Me3onopucTbie MaTepHabl.
13.MonekymspHbIe CuTa, UX OCOOEHHOCTH U 00JIaCTH IPUMEHCHHS.
14. HaHOKOMIIO3UTHI U UX CHHEPTEeTUYECKHUE CBOWCTBA.
15.KoHCTpYKIIMOHHBIE HAHOMATEPHUAIIbI.
16.Pu3nka HAHOYCTPOUCTB.
17.MeTonbl cO31aHMsI HAHOYCTPOUCTB.
18.MexaHu4eckue 1 ANEKTPOMEXaHNIECKIE MUKPO i HAHOYCTPONCTBA.
19.VYraepoaHbie HAaHOMAaTEpUAIbl 1 HAHOCTPYKTYPHI B JIA3€PHBIX TEXHOJIOTHUSX.
20.I'panursl pa3aena B HaHOMaTepHuasax.
21.0co0eHHOCTH CTPYKTYPbl CYOMHKPOCKOMUYECKIX METAIIJIOB.
22.HaHocTpyKTypa HEyHOpsAJOUYEHHBIX CUCTEM.
23. AHOMaJIMM MEXaHUYECKOTO IMOBEBECHHSI HAHOYACTULL.
24.TenioBbI€ U JIEKTPUYECKUE CBOWCTBA HAHOMATEPHAJIOB.
25.MarauTtHele CBOMCTBAa HAHOMATEPHUAJIOB.
26.CyIIHOCTh ¥ OCHOBHBIE 3TaIlbl JJUTOTPAPUUIECKOTO MpoIecca.
27.OCHOBHBIE OCOOEHHOCTH MOJIEKYJISIPHO-TY4€BON AMTUTAKCHUHU.
28.000pynoBanus 11t TUTOTpaduu U MOJICKYJIIPHO-JIYyYEBOM SIMUTAKCUU.
IIpome:xyTouHAsi aTTecTAllMs IO pe3yibTaTaM OCBOCHMS JUCUMUIUIMHBI B Ce-
MeCTpe MPOBOAUTCS B (hOPME CEMECTPOBOIO FK3aMEHa B COOTBETCTBUU ¢ «IlonoxeHnnem
00 opranuzanuu yueOHoro npouecca B JIoHEIKOM HAaIlMOHAJIbBHOM TEXHUYECKOM YHUBEP-
cutetey, yreepxkaeHHoM npukazoM JoHHTY ot 02.05.2018r. Ne 337-14.

CoOoNORWLN

4.5 KypcoBoe npoekTupoBanue
KypcoBoii npoekT uiu pabota Kypcom He MPeyCMOTPEHbBI

5 PEKOMEHAYEMAS JINTEPATYPA

I Ocnosénaa numepamypa
1. Matpenun C.B. HaHocTpyKTypHBIE MaTepualibl B MAIIMHOCTPOEHUH [ DJIEKTPOHHBIN
pecypc] : yuebHOe mocodue It CTYIE€HTOB BY30B, 00Yy4aIOIIUXCs 110 HApaBICHUIO
NOArOTOBKM OakanaBpoB v MaructpoB 150600 "MatepuanoBeieHUE U TEXHOJIOTHS HO-
BbIX MatepuasnoB" / C.B. Marpenun, b.b. Oeukun ; 'OY BIIO "Han. uccnen. Tomck.
nouTexH. yH-T". - 4 M0. - Tomck : 3a-Bo Tom. nmonutexH. yu-ta, 2014. - 1 daiin. -
Cuctem. TpeboBanus: Acrobat Reader. - http://ed.donntu.ru/books/17/cd7196.pdf
2. OCHOBBI HAHOTEXHOJIOTHH [ DJIEKTPOHHBIN pecypc] : yueoHuk s By3oB / H.T. Ky3-
Henos, B.M. Hosotopiies, B.A. )Kabpes, B.11. Maprosus. - 10 M6. - Mockga :



http://ed.donntu.ru/books/17/cd7196.pdf

BMHOM. JlaGopatopus 3uanuii, 2014. - 1 daiin. - Cucrem. TpedoBanusi: Acrobat
Reader.- http://ed.donntu.ru/books/17/cd8009.pdf

1I /lononnumenvnaa aumepamypa

3. Pemmens A.A. MaTtepuasibl 1 METO/IbI HAHOTEXHOJIOTHUH [ DJIEKTPOHHBINA pecypc] :
yaebHoe mocobue 1t By30B / A.A. Pemnens, A.A. BaneeBa ; Ypain. ¢peaep. yH-T UM.
nepBoro [Ipesunaenta Poccun b.H. Ensiiuna. - 3 M6. - ExkarepunOypr : M3n-Bo Ypai.
yH-Ta, 2015. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader -
http://ed.donntu.ru/books/19/cd9291.pdf

4. ITonosa JI.M. BegeHune B HAHOTEXHOJIOTHIO [ DJIEKTPOHHBIN pecypc] : yueOHoe 1o-
cobue st By3oB / JI.M. Ilonosa ; ®I'bOY BIIO "C.-116. roc. TexH. yH-T pacTUT. MOJIU-
MepoB". - 6 M6. - Cankr-IletepOypr : CIIBI'TPVII, 2013. - 1 ¢aiin. - Cuctem. TpeGoBa-
Hus: Acrobat Reader - http://ed.donntu.ru/books/19/cd9297.pdf

6. YYEBHO-METOJINYECKOE OBECITEYEHUE JUCHUIIJIMHBI

Y4eOHO-MeTOAMYECKUE U31aHKsl, paspa0oTaHHbie B JJoHHTY:

5.Koncnekr neknuid no nucuuruinHe « Hanomatepuansl u TexHosorun». CocraBun Jla-
xuH A.M. lonenk: «lounHTY». 2017 r. — 137 c¢. (mocTyn 4epe3 JIUYHBIA KAOWHET CTY-
JICHTA).

6. Meroauueckue ykazaHus K JlabopaTopHbIM paboTaMm 1o kypcy “ Hanomarepuansl u
TexHosorun” (it cTyaeHToB crneruanbHocTd 15.04.05 « KoHCTpYyKTOpCKO-TEXHOIOTH-
yeckoe o0ecreueHrne MalllMHOCTPOUTEIBHBIX MTPOU3BOACTBY» Beex (popm oOydeHus). Jla-
xud A.M. Jonenk: JJonHTY, 2019 r. — 130 c. (mocTyn 4epe3 JMYHBIA KaOMHET CTY-
JICHTA).

DJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JOHHTY - http://donntu.ru/library
OBC IPR SMART- http://www.iprbookshop.ru .

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYUEHUE JUCHUILJIMHBI
1. JleknuoHHBIE 3AHATHA:

- JIEKIIMOHHAS ayUTOPHUsI, OCHAIIICHHAS TIPE3CHTAIIMOHHON TEXHUKOM (TIpo-
€KTOp, SKpaH, KOMIIbIOTEP, MyJIbTUMEAUNHAS CETh U3 6-TM MOHUTOPOB),

- KOMIUIEKT JICKTPOHHBIX MTPE3CHTAIIUM/CIali10B.

2. JIabopaTopHbIe 3aHATHS.

- ayIUTOPHS JUTsl TIPOBEICHUS 1a00paTOpHBIX 3aHATUH 6.102 nMeromas B CBoeM
COCTaBe:

- npodusiomerp-tipoduiorpad 252;

- metaorpaguyeckuii mukpockon NEOPHOT;

- HOYTOYK;

- MYJIbTUMEIUNHBIN IPOEKTOD;

- DKpaH.
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