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1. OEJIX OCBOEHUS JUCHUIIIMHBI
N3ydyenne npucuuiummHbl «HaHOTEXHONOTMM B MAIIMHOCTPOCHUW»  HANpaBICHO Ha
noctmxenue cnenyromux ueneit  OINOII  15.04.05 «KoOHCTpYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieueHre MaIMHOCTPOUTEIIBHBIX IPOU3BOICTBY:

Kon nenun DopMyIUpOBKaA LEIU

1 IToAroToBKa BBIMYCKHUKOB K HAYYHO-UCCIE008AMENbCKOU OesamenbHOoCmy B O0IacTH
pa3pabOTKM M SKCIUTyaTalldd MAIIHHOCTPOUTEIBHBIX MPOU3BOJCTB, OOBEKTOB U
TEXHOJIOTUH MAITMHOCTPOSHHUSI, ICXO/s U3 3a[a4 KOHKPETHOT'O UCCIEAOBAHUS; K HAYUHO-
nedazoeuyeckoll  OesimenvHocmu, pa3paboOTKe METOOMYECKOro oOecmedeHus u
NPUMEHEHUIO COBPEMEHHbIX METOMOB ¥ METOIMK MPEMOAaBaHMU.

2 IloaroToBKa  BEIYCKHUKOB K  HPOEKMHO-KOHCMPYKMOPCKOU — OeamenbHOCHL,
obecrieuynBaOmIe CO3JaHWE MPOEKTOB MAIIMHOCTPOUTENBHOTO IIPOM3BOJACTBA |
BHE/IPEHME TEXHOJIOTUH M3TrOTOBJIEHUS MAIIMHOCTPOUTENBHBIX HU3ICIHH, C ydeToM
BHEUIHUX M BHYTPEHHHX TpeOOBaHMH K MX HPOU3BOJCTBY M KauyeCTBY, GHeOpeHue u
aKCnIyamayuio HOBBIX MaTEpPHANIOB, TEXHOIOTHH, 000pYyAOBaHHA, BOCTPeOOBAaHHBIX HA
PETHOHAIBEHOM, OTEYECTBEHHOM U 3apy0EKHOM PBIHKE.

HCJISIMI/I OCBOCHHUA AUMCHUIIIMHBI «HanorexHonorun B MAalIMHOCTPOCHUN)  ABJIAIOTCA
IoAroToBKa K HpO(I)CCCHOHaHBHOfI JACATCIIbHOCTH B obnactu I/ICCJ'IGI[OBEIHI/II‘/'I nu p83pa60TOK,
HAIlpaBJICHHBIX Ha IIOAACPIKAHHUEC KW PA3BUTHUC HaHI/IOHaJIBHOfI TEXHOJIOTHYCCKOM Cpcabl; Ha
CO3JaHUC HOBBIX KW  IIPUMCHCHHUC COBPCMCHHLIX  IIPOU3BOJCTBCHHBIX npoueCcCcoB H
MAalIMHOCTPOUTCIIbHBIX TEXHOJIOTHIA.

2. MECTO JUCIUIIJIMHBbI B CTPYKTYPE OIIOIT BO

Juctunnuna «HaHOTeXHOIOTHH B MAIIMHOCTPOCHHUM» OTHOCHUTCS K JHUCUUIUIMHAM 0a30BOM
YacTH U M3YYaeTCsi BO 2-OM CEMECTpe MOArOTOBKH MAarucTpoB 1o Hampasienuto 15.04.05 mocie
00513aTeJIbHOTO IIPOXOXKIECHHUS JUCLUILINH «MeToibl obecrieueHus KauecTBa
MAIIMHOCTPOUTEIIBHON  MPOIYKIIAH, «MeTomomorusi  Hay4yHbBIX  MCCIEIOBAHUN B
MalMHOCTpoeHUn», «MHpopMaMoHHO-U3MepUTEIbHbIE CUCTEMBD». JlMCHUIUIMHA SBISETCA
OCHOBHOM B  KOHCTPYKTOPCKO -  TEXHOJIOTUYECKOM  OOECIEeYeHHMH  COBPEMEHHBIX
MAaIIMHOCTPOUTEIBHBIX MPOU3BOACTB U 0a30BOM sl M3ydEeHHUs MOCIENYIOIUX IUCHMIUIMH, B
TOM 4HCIIe «AHAIU3 TOYHOCTH (DYHKIMOHUPOBAHUS TEXHUYECKUX U TEXHOJIOTMUYECKUX CUCTEM,
«CoBpeMeHHbIe  MPOOJIEMbl  MHCTPYMEHTAIBHOTO  OOECHEeUYeHHMs  MAallMHOCTPOMUTEIbHBIX
IIPOU3BOJICTBY U JIp.

3. KOMIIETEHIMU OBYYAIOIIETOCSl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAITJIMHBI

[Tocne m3ydeHus NaHHOW AUCHUIUIMHBI CTYIEHT NPHOOpETaeT 3HAHHs, YMEHHUS M OIbIT,
cootBercTBytomue pesyiabratam OIIOII nanpasnenus 15.04.05:

P1, P2 (pacmmc¢ppoBka pe3ynbratoB oOydenus npusoautcs B OIIOIl wnampaBieHus
15.04.05).

B pesynbTare oOCBOGHMsS ~JIUCHMIUIMHBI OOydarolmMics JOJDKEH JIEMOHCTPHUPOBATh
CIIEMYIOIINE PE3YNbTATHl 00yUEHUs, coraacyouecs ¢ popmupyembiM kommneTeHIusm OTTOIT:

CHOCOOHOCTh pa3palaTbiBaTh U BHEIPATH A(PQPEKTHUBHBIE TEXHOJOTUH H3TOTOBIICHUS
MaIIMHOCTPOUTENbHBIX  HM3JENNH, Y4YacTBOBaTh B  MOJEpPHU3AMM U  aBTOMAaTH3alUU
JEHCTBYIOIMX W IMPOEKTHUPOBAHUM HOBBIX MAIIMHOCTPOMUTEIBHBIX INPOU3BOJCTB PA3INYHOIO
Ha3HA4YeHUs, CPEJCTB M CHUCTEM HUX OCHAILEHUS, MPOU3BOJICTBEHHBIX M TEXHOJIOTMUYECKUX
IIPOLIECCOB C HCIIOJIb30BAHUEM aBTOMATU3UPOBAHHBIX CHCTEM TEXHOJIOIMUYECKON MNMOATOTOBKU
npousBocTia (ITK-5):

3nams. 3Tanbl N3TOTOBICHUS U3/1ETIUI C IPUMEHEHUEM HAaHOTEXHOJIOTUH.

Ymemsv: BHenpsaTh d3((PEKTUBHBIE TEXHOJOTUM H3TOTOBIEHUS MAaIIMHOCTPOUTEIBHBIX
U3JIEIIUH, CPEJCTB U CUCTEM UX COIPOBOXKJIEHUS HA IPOU3BOJICTBE.



Brademwb: ONBITOM COCTaBJICHUS IUIAHOB peanu3anuud  SPQPEKTUBHBIX  TEXHOJIOTHIMA
M3TOTOBJICHHSI MAIUMHOCTPOUTENBHBIX U3JIEIHUH.

CIOCOOHOCTH OCO3HABaTh OCHOBHBIC MPOOJIEMBI CBOEH MPEIMETHOUW 00JIaCTH, TIPU PEIICHUN
KOTOPBIX BO3SHHKAET HEOOXOJUMOCTh B CIOXHBIX 33/1adaX BBIOOpA, TPEOYIOMIUX MUCIIOIB30BaHUS
COBPEMEHHBIX HAyYHBIX METOJIOB HCCIICIOBAHUS, OPUCHTHPOBATHCS B IOCTAHOBKE 3aJad M
ONpENIENATh MyTH MOMCKA U CPEJCTBA UX PEIICHHUS], IPUMEHSITh 3HAHUS O COBPEMEHHBIX METO/1axX
UCCIICIOBaHMsI, CTABUTH M PEIATh MPHKIAAHBIC HccieaoBarenbekue 3aaaun (ITK-15):

3nams.: OCHOBHBIE TIPOOJIEMBI PA3BUTHSI HAHOTEXHOJIOTHI B MAIIMHOCTPOCHUHU.

Ymemn: ucnonb3oBaTh COBPEMEHHBIE HAyYHBIE METOABI MCCIAEAOBAHUS, JUATHOCTUKH TIPU
CO3/JaHUU HAHOMATEPHUAJIOB U TOKPBITUM.

Braoems: meTonamMu u3MepeHus, aHaJIN3a, TMATHOCTUKA MaTePUaAIOB M MIOKPBITHH.

CIIOCOOHOCTBIO HCIIOJIb30BAaTh HAy4YHBIE PE3YNbTAaThl M HM3BECTHBIE HAyYHBIE METOABI U
CrocoObl  JIIi  pEIICHWsSI HOBBIX HAYYHBIX W TEXHHYCCKUX TMpoOsieM, TMpoOIeMHO-
OpUEHTUPOBAaHHBIE  METOJAbl  aHAJIMW3a, CHHTE3a M  ONTUMHU3ALUUU  KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOH TIOATOTOBKM MAIIMHOCTPOUTEIIBHBIX TPOU3BOJICTB, pa3padaThiBaTh HX
AITOPUTMUYECKOE U IIporpaMmmuoe obecreuenue (ITK-17):

3nams.: COBpEMEHHBIE TOCTHKECHUSI HAHOTEXHOJIOTHI B Poccuu u 3apydekom.

Ymems: dopmynupoBaTh TEXHUUECKHE TPOOIEMBI CO3/IaHUSI TEXHOJIOTHYECKHUX MPOIIECCOB C
WCIIOJIb30BAHUEM HAHOTEXHOJIOTHM.

Braoemyw: onblToM BbIOOpa MaTepuajoB U MHCTPYMEHTOB i 00eCIeYeHHs] HayKOEMKOTO
TEXHOJIOTHYECKOT0 IIPOIlecca Ha OCHOBE KPUTEPUEB OIICHKH.



4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

O0611ast TPyI0EMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eaunuil, 180 yacos.

Bunsl yueOHoI paboThI, DopMbl
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2 | HAHOBOJIOKHA U 5 | - 4 | - | -16] - 2 /50%
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2. | DnextpoHHas 8- | 4l - 12| - 2 150%
2 | MEUKpOCKOMHs 9
2 ATOMHO-CHJIOBas 10
3 - - |- 4 | - 112 - 2 150%
MUKPOCKOTIHS 11
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No2
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Ilepeyenb npakTH4YecKuX padoT
[TpakTnueckas padora Nel.
AHanu3 NpUMEHEHUsI HAHOTEXHOJIOTMI B pa3JIMYHBIX OTPaciIAX MAlIMHOCTPOEHHUs. 2 Jaca.

[TpakTuyeckas pabora Ne2.
Ponb HaHOTEXHOIOTHI B MOTYyYEHUH HOBBIX KOHCTPYKIIMOHHBIX MAaTE€PHAJIOB C 3aJaHHBIMU
CBOICTBaMH. 2 yaca.

[TpakTtuyeckas padora Ne3
O0ocHOBaHME HEOOXOMUMOCTH TPHUMEHEHHS YIPOUYHSIONIMX HAHOTEXHOJIOTHUH IS
MHCTPYMEHTOB M TEXHOJIOTHYECKOI OCHACTKHU. 2 yaca.

[TpakTuyeckas padora Ne4.

UccnenoBanne BO3MOXHOCTH BHEJIPECHUS HAHOTEXHOJOTHMYECKHUX pa3pabOTOK B
MAaIIMHOCTPOUTEIBHOM MPOU3BOACTBE. 4 Haca.

[TpaxTiueckast pabota NeS.

CpaBHeHME PEXYIIMX CBOWCTB CTaHJAAPTHOIO HHCTPYMEHTa M  HUHCTPYMEHTA,
M3TOTOBJICHHOTO TIPU MTOMOIIY HAHOTEXHOJIOTH. 4 yaca.

[TpakTrueckas padota Neb.
CpaBHeHI/Ie PEXKYyIUX CBOICTB CTaHAApPTHBIX CMCHHBIX TINIACTMH W IUIACTUH C
HaHOIOKPBITUSMU. 4 Yaca.




Ilepeuens 1abopaTopHbIX padoT
JlaGopaTtopHnast pabota Nel.
Onpenenenne (PU3NKO-MEXAHUYECKUX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MOKPHITUH H
MaTepHualoB. 2 Jyaca.

JlaGopaTtopnast pabota Ne2.
DNEeKTpOHHAsS MUKPOCKOIHUS. 2 Yaca.

JlaGopaTtopnast pabora Ne 3.
HccnenoBaHusi TOMOJOTHH TOBEPXHOCTEH METOJIOM aTOMHO- CHJIOBOH MHKPOCKOIIHH. 2
Jaca.

JlaGopartopnast pabota Ne4.
HccnenoBanue aAre3MOHHBIX CBOMCTB HAHOCTPYKYTPHPOBAHHBIX MOKPBITHIA. 2 Yaca.

JlaGopaTtopHnas pabora 5.
[TpUHIMITEI ¥ METOBI TIOTYYSHHS (Y/UICPESHOB, HAHOBOJIOKOH U HAHOTPYOOK HA YCTAHOBKE
«TayHuT» . 2 yaca.

JlaGopaTtopHas pabora 6.
[Tpuniun pa®oTHI U YCTPOMCTBO YCTaHOBKH JUIsi HaHeceHus: HaHomokpwiTHii UniCoat 600
SL+. 2 gaca.

JlaGopaTopHnas pabora 7.
Tunbl HAHOMOKPBITUI B MAIIMHOCTPOEHUH. 2 Yaca.

JlaGopaTtopHast padora 8.
Omnpenenenne  (QU3MKO-MEXaHHMUYECKUX CBOMCTB HAHOCTPYKTYPHBIX TOKPBITHH U
MaTepuaioB. 2 yaca.

JlaGopaTtopHast padora 9.
OObeMHbIE 1 KOMITO3UTHBIE HAHOMATEpHalbl. 2 yaca.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A
Y4eOHO-MeTOIMYeCKHe MaTepuaibl MO JAMCUUIUIMHE JOCTYNHBI JJS CTYJIEHTOB Ha

obpazoBarenbHOM cepBepe Bal'V:
http://www.cs.visu.ru:81/course/view.php?id=1174

Hna nabopamopheix pabom.:

A)  KOMIBIOTEpHasT  CHUMYJISIIMSL ~ U3MEPEHMM  HAaHOOOBEKTOB €  IOMOIIBIO
HAHOWHJICHTHUPOBAHUS, aTOMHO-CHUIIOBON MHUKPOCKOITUH;

b) MynepTUMenuitHple TPEHWHTH TIO YCTPOWCTBY OJJIGKTPOHHBIX W aTOMHO-CHJIOBBIX
MHUKPOCKOIIOB, UMUTAIIMN PAOOThI C HAHOOOBEKTAMH.

st mpakTUYeCKux padoT:

[TpenycMoTpeH MacTep-Kiacc CO CIEHUAIUCTaMH B OOJAacTH HaHOM3MEPEHUH (aToOMHO-
CHJIOBAasi W DJIGKTPOHHAs MUKPOCKOMHS, HAaHOWHICHTHPOBAHWE), IMOJNYyYSHHS HAHOTPYOOK U
HAHOBOJIOKOH, HAHOCTPYKTYPHBIX TTOKPBITHIA.

VienpHBI BeC 3aHATHH, MPOBOJUMBIX B HMHTEPAKTUBHBIX (Gopmax — coctaBisieT 50%
ayJUTOPHBIX 3aHATHUM.



http://www.cs.vlsu.ru:81/course/view.php?id=1174
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OINEHOYHBIE CPEACTBA JIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA 110 U'TOT'AM OCBOEHUSA
JUCHUIIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Bonpoch 1151 IpoBeeHUs TeKYIEro KOHTPOJIsSl yCIIeBaeMOCTH CTY/IeHTOB
Peittunr-kontposs 1.

HanoTtexHosoruu i1t MalmmHOCTPOEHUS: COCTOSIHUE U MEPCIIEKTUBbI IPUMEHEHHUS.
Hcnons3zoBanue HaHOTEXHOJIOTUI JUTSL co3JaHus BbICOKOA((hEeKTUBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB.

POCHAHO: cTpaTerus pa3BUTHS MalIMHOCTPOUTEIbHBIX OTPACIICH.

OyninepeHbl — TEXHOJIOTUHU TOJYYEeHUs], TIPUMEHSIEeMOe 000py10BaHUE.

HanoBonokHa — TEXHOJIOTUU TTOTy4EHUs, pUMEHsieMoe 000pyA0BaHue.

HanotpyOku — TEXHOJIOTUHU TOTYUYEHUS], IPUMEHSIEMOE 000pYyI0BaHUE.

[Tonyuyenune HaHOMATEPHUAIOB KaK TEXHOJOTUYECKAs 3aa4a.

Hanecenrne HaHONIOKPBITUI KaK TEXHOJOTHYECKAs 3a/1a4a.

Hanecenne HaHOCTPYKTYpHBIX HW3HOCOCTOMKMX TOKPHITUH Ha 0oOpabaThIBarOIIUN
WHCTPYMEHT.

. Hanecenue nokpbITHii Ha aaMa3HbII OPOILOK.
11.
12.
13.
14.

Hanecenue nexopaTHBHO-3AIIMTHBIX MTOKPHITHI HA KOPITyca HHCTPYMEHTA.
W3rorosieHue KaTo10B U MUILEHEH 1J11 HAHECEHUsI HAHOCTPYKTYPHBIX OKPBITHIA.
Hanomoudukarys moBepXHOCTHOTO CIIOS.

Hanopa3mepHast 0o0paGoTka  pexylmMX KPOMOK UM IEPEXOJHBIX  3JIEMEHTOB
00pabaThIBAIOIIEr0 WHCTPYMEHTA.

HepaszpemHOe coeHeHre HaHOCTPYKTYPHBIX MOBEpXHOCTEH paboueil yacTu u Kopmyca
UHCTPYMEHTA.

OOBemMHbIE U KOMITIO3UTHBIE HAHOMATEPUAIIbI.

[ITamIoBBIE CTATHM U TBEPIBIE CIIJIABBI B PEXKYIINX HHCTPYMEHTAX.

Pexymue u kepaMMyeCcKue MaTepUalIbl.

[TonukpuTtanauyeckue aamasbl U KyOMUeCKUid HUTpUJ 6opa.

Co3naHue «11eabHOr0» PeXyILero Marpreana.

[lepcneKTHBBI HAHOTEXHOJIOTHIA B CHCTEMaX 3allUCH U XpaHEeHUs! HH(OpMaIiH.

PeliTuHr-KOHTpOIH 2

HaHoun3smepeHnns u HaHOIMarHOCTHKA — OCHOBHBIE TIOHSTHS.

Ob6opynoBanue A MPOBEACHHUS HAHOU3MEPEHUH.

Meroavka mpoBeeHNS HAHOU3MEPEHU M.

O6opynoBanue A5 MPOBEACHHSI HAHOJUArHOCTHKH.

Meroavka mpoBeeHNS HAHOINArHOCTHKH.

Onpenenenne GU3NKO-MEXaHUYECKUX CBOMCTB HAHOCTPYKTYPHUPBOAHHBIX MOKPBITHI.
Onpenenenne GU3NKO-MEXaHMUYECKUX CBOMCTB HAHOCTPYKTYPHUPBOAHHBIX MaTEpPHAJIOB.
DJEeKTPOHHAs! MUKPOCKOIHUS — IPUHIIHUI PabOoThl, 000pYyIOBaHHE.

ATOMHO-CHJIOBAas MUKPOCKOIIUS - MPUHIUI padoThl, 000pyAOBaHUE.

PeittuHr-koHTpOIH 3

CoBpeMeHHbIE MUPOBBIC TCHICHIIMY PA3BUTHS HAHOTEXHOJIOTHIA B MAITUHOCTPOCHHUH.
Crparerus pa3BUTHS HAHOTEXHOJIOTHI B Poccuum.

Pa3mepnas HaHOOOpabOTKa — BUIBI.

CBepXTOYHBIE CTAaHKH JUIsI HAHOOPAOOTKH.

Co3zmanne cBepXMaJIbIX KOMMUMA CYIIECTBYIOIIMX MaKPOOOHEKTOB.

Pa3zpaboTka 006pa3iioB, He HUMEIONIUX TPATUITMOHHBIX AaHAJIOTOB.



7. HaHONIOpPOIIKYU U UX MCIIOIb30BAHUE.

8. Hanomnopomku. Oxcuapl MeTauioB. CMecH U CII0KHbBIE OKCUIBI.

9. KowmmakTupoBaHHe HAaHOIOPOIIKOB.

10. YcrpoiicTBa HaHOTIEpEMEIIIEHUH SISl TEXHOJIOTHYSCKUX OTEepaIlnid.
11. Po6OTBI, MAHUTIYJIATOPHI U1 HAHOTIEPEMELICHUH.

12. HaHOAeKTpOMEXaHUYECKUE CUCTEMBI.

Bonpocsl /151 IpoBeieHUsI MPOMEKYTOYHON ATTeCTAIIMH CTYAEeHTOB — IK3aMeHY

1 HanoTexHOJOTUU JJIs1 MAIIMHOCTPOCHUS: COCTOSIHUE U MEPCIIEKTUBBI IPUMEHEHHUS.

2 HaHosneKkTpoMeXaHHYEeCKHE CUCTEMBI.

3 HWuaouBupayanbHOE 3aJaHKE: ONPEISICHUE CBOMCTB 00pasiia MaTepuarna.

4 Hcrnoap3oBaHue HAHOTEXHOJIOTUH IS CO3JaHH BBICOK02()(heKTUBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB.

5 Pob6otsl, UnanBuayanbHoe 3aaHKe: ONpeeieHre CBOMCTB 00pasiia MaTepuarna.

6 MaHUMYISATOPHI AJIT HAHONIEPEMEIICHUH.

7 WuauBuayalbHOE 3aJaHUE: COCTABIEHUE TEXHOJOIMYECKOTO IIpollecca HAHECEHHs

MOKPBITUSL HA UHCTPYMEHT.

8 dymiepeHbl — TEXHOJIOTUH NOIY4YEHUs, IPUMEHsIeMOoe 000pY0BaHHE.

9 VcrpoiicTBa HAHOTIEPEMEIICHHH JTSI TEXHOJIOTHYECKHIX OTIepPaIUii.

10 MnauBuyanbHOE 3a/laHUE: BEIOOP METOI0B U3MEPEHHsI HAHECEHHOTO MTOKPBITHUS.

11 HanoTpyOKu 1 HAHOBOJIOKHA — TEXHOJIOTHH MOJTYy4YEHUS, IPUMEHIEMOE 000py10BaHHE.

12 CBepXTOYHBIC CTAHKH JIJI1 HAHOOPAOOTKH.

13 VnguBunyanpbHOE 3aJaHUE: OICHKA XapaKTePUCTHK PEXKYIIEro HWHCTPYMEHTa C
HOKPBITHEM U 0€3 Ha OCHOBE YCTAaHOBJICHHBIX KPUTEPUEB.

14 TlonyyeHue HaHOMAaTEpUAJIOB KaK TEXHOJOTMYECKas 3a1a4a.

15 Pa3mepnas HaHOOOpaOOTKa — BUIIBL.

16 MuauBuayamsHOE 3a/laHue: ONpeielieHue CBOWCTB 00pa3iia MaTepraa.

17 HaneceHue HaHOMOKPBITHH KaK TEXHOJIOTHYECKas 3aaya.

18 Crparerus pa3BuTHsI HAHOTEXHOJIOTH B Poccum.

19 MnauBunyanbHOE 3aJjaHHE: COCTABJIEHHME TEXHOJOIMUYECKOro Ipolecca HAaHECEHUs
MOKPBITHSL HA UHCTPYMEHT.

20 HaneceHne HAHOCTPYKTYPHBIX HM3HOCOCTOMKHMX TOKPBITHH Ha 00pabaThIBaOLIMii
WHCTPYMEHT.

21 DnekTpoHHasi MUKPOCKOMHMSI — IIPUHLIUI paboThl, 000py10BaHHE.

22 VIHmuBuayanbHOE 33/1aHUE: BHIOOP METOI0B U3MEPEHUSI HAHECEHHOTO TTOKPBITHS.

23 Meroauka NpoBeeHUsI HAHOU3MEPEHUH.

24 HaneceHne OKPBITHI Ha alIMa3HBINA TTOPOIIIOK.

25 VMuauBuayanbHOE 33/1aHUE: ONpeieNieHre CBOMCTB 00pasiia MaTepuaa.

26 HaneceHne 1eKOpaTUBHO-3aIIMTHBIX MOKPBITHIA HA KOPITyca HHCTPYMEHTA.

27 ATOMHO-CHJIOBasi MUKPOCKOIIUS - IPUHIUN paboThl, 000pyI10BaHUE.

28 VHmuBuayanpbHOE 3aJaHHMe: COCTaBJICHHWE TEXHOJOTHYECKOTO TIpoIlecca HaHECCHHS
MOKPBITUSL HA UHCTPYMEHT.

29 M3roToBieHHE KaTOAOB M MUIICHEH JIJIsl HAHECEHUST HAHOCTPYKTYPHBIX TIOKPBITHA.

30 Pa3paboTrka 00pa3ioB, HE UMEIOLIUX TPAIUIIMOHHBIX aHAJIOTOB.

31 MunuBuayansHOE 3a7aHNe: BBIOOP METOIOB U3MEPEHUSI HAHECEHHOTO TIOKPBITHS.

32 CoBpeMeHHbIE MUPOBBIE TEHJCHIIMN PA3BUTUSI HAHOTEXHOJIOIMH B MAITMHOCTPOCHUH.

33 Hanomoaudukanus MOBEPXHOCTHOTO CJIOS.

34 MunuBuayanbHOE 3aJjaHue: OIIpeielIeHHe CBOMCTB 00pasiia MaTepHara.

35 Hanopasmepnas o0OpaboTka pPEXYIIMX KPOMOK UM  TEPEXOJHBIX  DJIEMEHTOB
00pabaThIBaIOIIEr0 HHCTPYMEHTA.

36 Mertoauka npoBeeHUS HAHOAMATHOCTUKH.

37 VHnuBuayanpHOE 3aJlaHHE: COCTABJICHME TEXHOJOTHYECKOTo Tpolecca HAHECCHHS
HOKPBITUSL HA UHCTPYMEHT.



38

39
40
41
42
43
44
45
46

47
48
49
50
51
52
53
54
55
56
57
58

59
60
61

HepaszpemHoe coenrHeHre HAaHOCTPYKTYPHBIX MOBEPXHOCTEH paboueil yacTu u Kopmyca
MHCTPYMEHTA.

Co3nanue cBepXMalbIX KOMHHA CYIIECTBYIOIINX MaKpPOOOBEKTOB.

WupuBuyanbHOe 3aaHKe: BBIOOP METOI0B U3MEPEHHSI HAHECEHHOTO MOKPBITHUS.
OObemMHbIE ¥ KOMITO3UTHBIE HAHOMATEPUAIIBI.

Onpenenenue GU3NKO-MEXAaHUYECKUX CBOMCTB HAHOCTPYKTYPUPBOAHHBIX MOKPBITHH.
WMunuBuyansHOe 3a/1aHKE: ONPEIeICHUE CBOUCTB 00pa3lia MaTepuaa.

[ITamMnoBBIE CTAIU U TBEPABIE CILUIABHI B PEXKYIIUX HHCTPYMEHTAX.

KomMmnaktupoBanue HaHOIIOPOILKOB.

WupuBuayanbHOE 3alaHue: COCTABJICHHE TEXHOJIOTMYECKOrO IpoLiecca HAHECEHUs
HOKPBITUS HA UHCTPYMEHT.

O06opynoBaHue AJ1s NPOBEICHHSI HAHOU3MEPEHUH.

Pexxymue u kepaMu4ecKkue MaTepuasbl.

WuauBuyanbHOeE 3ajaHKe: BBIOOP METOI0B U3MEPEHHSI HAHECEHHOTO MOKPBITHUS.
Hanoun3smepenns 1 HaHOJMAarHOCTUKA — OCHOBHBIE TIOHSTHS.

[Tomukpurananueckue aamasbl ¥ KyOMueckuil HUTpu Oopa.

WunuButyansHOe 3a/1aHKE: ONPEeIeHNe CBOWCTB 00pasiia MaTepuaa.

Hanonopouiku. Okcuapl MeTayioB. CMeCH U CII0KHBIE OKCHJIBL.

Omnpenenenre GU3NKO-MEXAaHUIECKUX CBOHCTB HAHOCTPYKTYPUPBOAHHBIX MAaTEPHAIIOB.
WuauBuayanbHOE 3ajaHKe: ONpe/ielieHne CBOMCTB 0Opa3la MaTepuaia.

Co3naHue «1eaIbHOr0» PeXYyILEro Marepuana.

Metoauka npoBeeHUS HAHOAUATHOCTUKH.

WupuBuayanbHOE 3aJaHUE. COCTABICHHUE TEXHOJIOTMYECKOrO IIPOLIECCa HAHECEHUs
IIOKPBITUS HA UHCTPYMEHT.

[lepcneKTHBBI HAHOTEXHOJIOTHIA B CHCTEMax 3aIllUCH U XpaHEeHUs! HH(OpMAaIiH.
Hanonopomku 1 ux UCIOJIb30BaHUE.

NuauBuayanbHOe 3a7jaHKe: BBIOOP METOA0B U3MEPEHUSI HAHECEHHOTO TOKPBITHS.

3agaHus 1191 KOHTPOJIAA CAMOCTOSATEJIbHOI PadoThl CTY/1eHTOB

Tema 1. Temsl pedepatoB no Teme 1:

CoNR~ LN E

10

11.

Krnaccudukanys HaHOTEXHOJIOTMM U HAHOPa3MEPHBIX OOBEKTOB

CocTosiHHE U IEpCIEKTUBBI IPUMEHEHUS HAHOTEXHOJIOTUH [l MATMHOCTPOEHUS.
QyepeHsl.

HanoBosi0oKHa 1 HAHOTPYOKHU.

[lepcriekTHBBI HCTIONB30BaHUs TpadeHa.

HaHonokpeITHs U1l peXyIIero NHCTPYMEHTA.

HaHOHOKpBITI/ISI B U3JICJINAX MAIIMHOCTPOCHUS.

OObemMHbIE HAaHOMAaTEpUAIbl B MAIIMHOCTPOCHHH.

HepCHeKTI/IBBI HAHOTEXHOJIOTHH B CHCTEMAaX 3alnicH U XPaHCHUA I/IHCbOpMaIII/II/I
Tunsl CTpyKTyp HAaHOMAaTEPHAJIOB.

Kommno3urasie HaHOMaTCpHUaJlbl.

Tema 2. Temsl pedepaToB 1o Teme 2:

0O0630p PIIEKTPOHHBIX MUKPOCKOIIOB.

[IpocBeunBaroiias 31eKTPOHHAS MUKPOCKOIUSI.

PactpoBas ckanupytomas 3J1eKTpOHHAsE MUKPOCKOTIHSL.
CxkaHupyroniasi 30HA0Basi MUKPOCKOIIHSI.

MeTo1bl TOBEPXHOCTHBIX HAHOU3MEPEHUN.

CoBpeMeHHbIE YCTPONCTBAa AaTOMHO-CHIIOBOM MUKPOCKOIHUU.
VYerpoiicTBa 1t qudpakIMOHHOTO aHATU3A.
CnekTpaibHble METO/AbI OIIEHKU HAHOCTPYKTYP.

LN~ wNE



9. PeHTreHOBCKHE METOMBI OLIEHKH HAHOCTPYKTYD.
10. HanonHieHTHpOBaHHUE.

Tema 3. Temsl pedepaToB 1o Teme 3:

Pa3mepnas nHanooOpaboTka Ha crankax UITY. Knaccudukarusi.
00630p obopynoBaHus A pa3MEPHON HAHOOOPAOOTKH.
Hanonurorpadus.

Hanomnopouiku 1 ux UCroib30BaHUE B MAITUHOCTPOCHUHU.
OCHOBHBIE TUITBI YCTPOMCTB J1JIsI HAHONIEPEMEILICHHIA.
HanoaktyaTopbl 1 HAHOMO3UIIMOHEPHI.

Hanopo0oTbl 1 HAHOMaHUTTYISTOPBI.

Meroasl HaHECEHHsI HAHOIIOKPBITHH.

. Ilonydenue anMa3onog00HBIX HAHOCTPYKTYPUPOBAHHBIX TOKPBITHIA.
10. HanoMamvHsl.

11. MHOroyHKIIMOHAIbHBIE HAHOCTPYKTYPUPOBAHHBIC IJICHKU.

CoNoOR~wNE

Yueono-memoouueckoe obecneuenue camocmoamenvnoi pabomot cmyoenmog

OcHOBOH 1711 €CaMOCTOSATENbHONH pabOThl CTYJAEHTOB sBisieTcd Hanuuue HHTepHeT-
PECYPCOB Pa3IMYHOTO YPOBHS JIsl BHIITOJIHEHUSI CAMOCTOSITENTLHOM PabOTHI.

Ha yposue Bal'V — 3710 snekrpoHHas OuOiIMOTEKa; HA YPOBHE BBIMyCKArOmEH Kadeapsl
TMC - pasmemienusiii Ha cepepe LIJIO y4eOHO-METOOUYECKHI KOMIUIEKC, MO3BOJISIOIINN
©KEJHEBHO KOHCYJIBTHPOBATh M COMPOBOXKIATh CAMOCTOSATENBHYIO paboTy CTYIEHTOB B
ynoOHOM ans HuX hopme.

Ha ypoBue Poccum — u3BecTHBIE OTKPBITBIE 00pa30BaTEIbHBIE PECYPCHI: OOIIEAOCTYITHAS
YHHUBepcaabHas WHTEPHET-IHIINKION NS Buxunénus http://www.wikipedia.org.
Nudopmanmonnass cucrema "Enunoe oxHO goctyma K oOpa3oBarenbHBIM —pecypcam”
(window.edu.ru) u apyrue mopTaibl, OTBEUYAONIHE CIEIUBUKE TUCIIUTIHHBL.

7. YYEBHO-METOJNYECKOE U THOPOPMAIIMOHHOE OBECITEYEHHE
JUCUMUIIAHBI

a) ocnosnas aumepamypa (6ubauomeunwviii ponod Bal'y):

1 OcobeHHOCTH 3JEKTPONPOBOJAHOCTH HAHOCTPYKTYPUPOBAHHBIX CHCTEM [DIEKTPOHHBIH
pecypc]: yuebnoe nmocodue / C. M. Apaxensa [u ap.]|; Bragumupckuii rocyaapcTBEHHBIN
yHHUBepCUTET UMeHH Anekcanpa ['puropbresuua u Hukomnas ['puropbesrua CTONIETOBBIX
(Bal'Y). — Dnexktponnsie TekcToBblie maHHbie (1 daitn: 1,5 MO). — Bragumup:
Brnagumupckuii TocyIapCcTBEHHBINM yYHUBEPCUTET MMEHH Anekcannapa ['puropbeBuda u
Hukonas I'puropeeBuua CronetoBbix (Bal'Y), 2015. — 108 c.: mi. — 3arnaBue ¢
TUTYJA 3KpaHa. — DJIEKTPOHHAs BepcHsl MevaTHON myonukanuu. — bubmuorp.: ¢. 102-
107 .— CB0OOIHBII JOCTYI B JEKTPOHHBIX YUTAJBHBIX 3ayax Oubmmorekn. — Adobe
Acrobat Reader. — ISBN 978-5-9984-0585-3. —
<URL:http://e.lib.vIsu.ru/bitstream/123456789/4346/1/01453.pdf>.

2 ATOMHO-CHIIOBasSs MHUKPOCKOMHS [DNEeKTpoHHBIH pecypc]: Yueb. mocodbue / C.J.
Kapnyxun, 10.A. BbeikoB. - M.: U3parensctBo MI'TY um. H. O. baymana, 2012. -
http://www.studentlibrary.ru/book/bauman_0215.html.

3 "Haykoemkue TEXHOJOTHH B MalIMHOCTPOEHUH [DnekTpoHHbI pecypc] / A.I'. Cycnos,
bM. bazpos, B.®. be3bssprunbiii u gap.; mnox pen. AT, CycmoBa. -
M.: MamuHocTpoeHue, 2012." -
http://www.studentlibrary.ru/book/ISBN9785942756192.html.
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6) oononnumenvras aumepamypa (bubnuomeunwiii pono Bal'y):

1 HaHOTeXHOJOTHMH B MalIMHOCTPOEHUU: ydeOHOe MocoOue AJs BY30B 10 HampaBICHHUIO
"KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE obecrieyeHue MaIIMHOCTPOUTEIBbHBIX
npou3BoAcTB" / FO.H. IlomsaumkoB [u gap.]. — Crapeiii Ockon: THT (Tonkue
HayKoeMkue TexHonorum), 2014. — 91 c.: un., tabn. — bubmumorp.: c. 90-91. — ISBN
978-5-94178-318-2.

2 Ilyn, Yapne3 II. (Mmammmit). HanotexHomoruu: ydeOHOE MOCOOHME MO HAIMPaBIICHUIO
"Hanorexnomoruu": nep. ¢ anrt. / Y.IL. ITym-mi., @.Jx. Oysnc. — 4-e usmd., ucmp. u
non. — Mocksa: Texnocdepa, 2009. — 335 c.: wi., uB. wi. — (Mup marepuaioB u
TexHosioruit). — buommorp. B konue ri. — ISBN 978-5-94836-201-4.

3 KosmoB A.H. OCHOBbI HAHOTEXHOJIOTHH B TEXHUKE: y4eOHOE MmocoOue Ui BY30B IO
HaIpaBIICHUSM "KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE obecrnieueHue
MaIIMHOCTPOUTENIBHBIX MPOU3BOACTB" U "ABTOMaTU3UpPOBaHHBIE TEXHOJOTUU U
npousBojcTBa" / A.H. Komos, F0.®. Hazapos, I.M. UGparumoB. — 2-e u3z., crep. —
Mocksa: Axagemwmst, 2011. — 239 c.: wi., tabin. — (Beicmiee mpodeccruonambHOE
obOpasoBanue, MamumHocTpoeHnue). — bubnuorp.: c. 238. — ISBN 978-5-7695-8040-6.

4 CepreeB A.T. Hanomerpomnorus: moHorpadus / A.I'. Ceprees. — M.: Jloroc, 2011. — 416

- ISBN 978-5-98704-494-0. Pexum JocTymna:
http //znanium.com/bookread2.php?book=469008.

5 MoposoB B.B., CeicoeB O.I1. HanotexHonoruu B kepamuke: MoHOrpadust B 2-X 4acTsXx.
Y.1. Harouactuist 2010 - 276 c. http://e.lib.vIsu.ru:80/handle/123456789/2226.

6 MoposzoB B.B., CricoeB D.I1. Hanotexnonoruu B kepamuke: MoHorpadus: B 2 4. Y.2:
HanoruieHkn,  HAHONOKPBITHS,  HAHOMEMOpAHBI,  HAHOTPYOKH,  HAHOCTEPIKHH,

Ha”omposoioka. 2011 — 167 c. http://e.lib.vIsu.ru:80/handle/123456789/2487.

B) IEPUOINYECKHUE U3TAHUS:

Ileuamnoe usoanue (¢pono bubnuomexu Bal'y) Onexmponnas éepcus usoanus

«BeCTHUK MalIMHOCTPOEHUSI» http://www.mashin.ru/eshop/journals/vestnik_mashir
stroeniya/

«BecTHUK HaHO-TEXHOJIOTHIi» http://i.uran.ru/webcab/journals/journals/944

«HaHo-1 MUKpOCHCTEMHAsI TEXHUKA http://www.microsystems.ru/

«HaHouHmycTpus» http://www.nanoindustry.su/

«Hanomartepuanbsl 1 HAHOCTPYKTYPBI» http://www.radiotec.ru/catalog.php?cat=jr18

«Hanorexnonoruu: Hayka u mpou3BoacTBO» http://i.uran.ru/webcab/journals/journals/524

«Hayko€mkure TEXHOIOTHH B MAITUHOCTPOSHUI http://www.mashin.ru/eshop/journals/naukomkie_teh
ologii_v_mashinostroenii/

«IIpobieMbl  MAIIHHOCTPOCHHS ©  HaAeKHOCTD | http://www.imash.ru/publishing/journall/

MaIlH»

«CoBpeMEHHBIE HAYKOEMKHE TEXHOJIOTUI http://top-technologies.ru/ru

«TexHONmOrNs MalIMHOCTPOCHUS http://www.ic-
tm.ru/info/tekhnologiya_mashinostroeniya

B) HHTEPHET-PECYPCHI:

Hazeanue nopmaija CCblIIKA

denepanbHbIil HHTEpHET mopTan «HaHoTexHOMOrHH 1 http://www.portalnano.ru/
HaHOMAaTEPHUAIIBD)
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http://www.mashin.ru/eshop/journals/naukomkie_tehnologii_v_mashinostroenii/
http://www.imash.ru/publishing/journal1/
http://top-technologies.ru/ru
http://www.ic-tm.ru/info/tekhnologiya_mashinostroeniya_
http://www.ic-tm.ru/info/tekhnologiya_mashinostroeniya_
http://www.portalnano.ru/

AO «POCHAHO»

http://www.rusnano.com/

ABTOHOMHAsI HEKOMMEpUECKasi opraHu3aius «JIEKTPOHHOE
o0Opa3oBaHue JIJIsl HIHOUHAYCTPUK

http://www.edunano.ru

RusNanoNet.ru - nuadopmannoHHO-aHATUTUYECKUH TTOPTAIT
POCCUICKON HAIIMOHAIbHOW HAHOTEXHOJIOTHYECKOU CETH

http://www.rusnanonet.ru/

VHTEepaKTUBHBIN CII0Baph HAHOTEXHOJIOTMYECKUI TEPMUHOB

http://thesaurus.rusnano.com/

«EnuHoe 0KHO» AOCTyIa K 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru/

Caiit HayuHoro oOmiectBa «Hanomerpy»

http://www.nanometer.ru/

CaiiT 0 HaHOTEXHOJIOTUAX B Poccun

http://www.nanonewsnet.ru/

MexauciurimHapHoe 00ydeHue

http://www.nano-obr.ru/

«JIlekToprym», 00pa3oBaTeIbHbIC KypChl HOBOTO IMOKOJICHHSI
(Massive Open Online Course), TOJITOTOBJICHHBIC BETYIIIUMU
By3aMu Poccuu crienuanbHo 1S OHJIaiH 00pa3oBaHusI

https://www.lektorium.tv/

«YHHUBEpCcapuyM», MEXXBY30BCKasl IIOMIAKA OTKPBITOTO
AIIEKTPOHHOT'O 00pa30BaHUS

http://universarium.org/

«OpenEduy, oTkpsiToe 00pa3oBaHKe, KypChl BEAYIIUX BY30B
Poccun

https://openedu.ru/

y‘leﬁHO'MeTOHI/I‘leCKHe H3JaHUA

HoBukoBa E.A. Meronuueckue ykasaHusl K MPaKkTHYECKHMM padoTaM IO JHUCHUIUIMHE
«HaHoTexHoMOrMM B MAaUIMHOCTPOEGHUW» JJs CTyAeHTOB HampasieHus 15.04.05
[DnexTponnbiit pecypc| / coct. HoBukoBa E.A.; Bnaa. roc. yu-t. TMC - Brnagumup,
2016. - Toctyn u3 kopriopatuBHoit cetu Bnl'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/
HosuxoBa E.A. Meroauueckue ykazaHus K Ja00OpaTOpHBIM paboTaM MO JUCHMIUIMHE
«HaHOoTeXHONOTUU B MAIIMHOCTPOCHUW» Il CTyAeHTOB HampasieHus 15.04.05
[DnexTponHsblii pecypc] / coct. HoBukoBa E.A.; Bnaa. roc. yu-t. TMC - Brnagumup,
2016. - Toctyn u3 kopriopatuBHO# cetn Bil'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/
HoBukoBa E.A. Meronnueckue peKOMEHJALMU K BBIIOJIHEHNUIO CaMOCTOSTEIBHOM
pabotel mo gucnumiinHe «HaHOTeXHONOrMM B MAIIMHOCTPOEHMM» MJI CTYIEHTOB
HanpasieHus 15.04.05 [OnexkrponHsiit pecype] / coct. HoBukosa E.A.; Biaz. roc. yH-T.
TMC - Baagumup, 2016. - Jloctyn u3 xopropatuBHoil cetu Bal'V. - Pexxum nocryna:
http://cs.cdo.visu.ru/

HoBuxkoBa E.A. Ouenounsie cpeactBa mno aucuuminHe «HaHoTtexHomormu B
MaIIMHOCTPOEHUM» MJs CTyAeHTOB HampasiieHus 15.04.05 [OnexktpoHHBIN pecypc]
/ coct. HoeukoBa E.A.; Bnaa. roc. yu-tr. TMC - Buamgumup, 2016. - Jloctyn wu3
KopriopatuBHoii cetn Bnl'Y. - Pexxum nocryna: http://cs.cdo.visu.ru/

IIepeuyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «HTEepHETY,
HCOﬁXO}II/IMle AJIF OCBOCHMUA JUCHUIIJIMHBI

1) [Mopran HenTtp nucranmuonHoro ooy4denust Bnl'Y [snexTponHsiii pecype] / - Pexum nocryna:

http://cs.cdo.vlsu.ru/

2) Paznen odumnmansHoro caiita Bnl'Y, conepkamuii onrcanue o0pa3oBaTEIbHOM MPOrPaMMBbl
[anexTponHBIN pecype] / - Pexxum moctyma: ObpazoBatenbHas mporpamma OOpa3oBaTenbHas
nporpamma 15.04.05 «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00CCIICUCHHE MAITHHOCTPOUTEIBHBIX

npowusBoacTsy http://op.visu.ru/index.php?id=56
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
1. JTabopatopust 2D- u 3D HaHOCTPYKTYpHUpPOBaHHBIX MOKPHITHH (aya. 119-4)

Kpamkas xapakmepucmuka nomewenus:

O6mas momans — 102 kB.M (2 3Taxka). 1 sTax — mabopaTopHOE W MPOU3BOIACTBEHHOE
obopymoBanue (67 kB.M), 2 3Tax — ydeOHBIM Kinacc Ha 15 mocamousHbix MmecT (36 KB.M).
CootserctBytor Hopmam CanlluH 2.2.1./2.1.1.1278-03, CanlluH 2.2.4.548-96, CanlluH
2.2.2/2.4.1340-03, CaunlluH 2.4.3.1186-03, III16 01-03, Cuull 21-01-97, Cuull 23-05, HIIb
104-03

Obopyoosanue:

1. YcraHoBka [uis  HAHECEHHsS  HAHOCTPYKTYpPHpOBaHHbIX  mokpeiTmii  UniCoat
600SL+:mpousBonutens — PO, rox Beimycka - 2008.

2. CrarmoHapHass yCTaHOBKa I u3MepeHus  MukporBepaoctn  HVS  1000:
npousBoauTens — TaiBanb. [IpenHasHaueHa JUIss U3MEPEHUS MHUKPOTBEPIOCTH B TOM YHUCIEC U
MMOKPBITHM.

3. UcnpITaTenbHas cucremMa Ha pacTsbkeHue tepmokamepoir WDW-100.

XKectrocts cunoBoii pamel: 100 kH/mm, Hanbonbmas npenensHas Harpyska: 100 kH (10
tc); Tun npuBoga: snekTpoMexanudeckuid, TouHocTh u3MepeHus: Harpy3ku: +1,0%(mo 3akazy
0,5%), Huanazon wusmepenust narpysku: 400 H ~ 100 xH; (0.4%-100% monHON mIKamBbL,
ABTOMATHYECKU TEepeKIIoYacMble MmKaimbl), 6 mkan, Paspemenue nHarpy3ku: 0,001% FS |
Huanazon uzmepenus aepopmanuu: 2 — 100%, Tounocts uzmepenus nedopmaruu: £1,0%

4. Kanorectep CSM CAT (Mogens CAT-S-AE), IIpoussogurens: CSM (IlIBeitnapus)

5. Muxpokomourectep CSM MCT Ilpoussoaurens: CSM (Ilseituapus

6. Tpubomerp CSM (Mognens TRB-S-CE-000) ITpoussoautens: CSM (IlIBefirapus)

2. Ayn.104-3. JITabopatopus 31eKTpOoHHOM MuKpockonuu (BxoauT B coctas LIKIT Bal'V)

Kpamxkas xapakmepucmuxa nomewenus:

O6mas tiomane — 52 KB.M., KIMMaT-KOHTPOJb, YHCIO IOCAJAOYHBIX MecT — 3.
CootBerctBytor Hopmam CanlluH 2.2.1./2.1.1.1278-03, CaunlluH 2.2.4.548-96, CaunlluH
2.2.2/2.4.1340-03, CaunlluH 2.4.3.1186-03, III16 01-03, Cuull 21-01-97, Cuull 23-05, HIIb
104-03

Obopyoosanue:

- TokapHo-¢ppesepHbiii ctanok EMCO CONCEPT TURN 155 ¢ mnpuBogHbIMU
Cxanupyromuii 25ekTpoHHbIN Mukpockon Quanta 200-3D: npousBoautens FEI (Huaepnaumsr).

3. JIabopaTopwust 30H10BOI MuKpockomuu (Bxoaut B coctas LIKII Bnl'Y) (Ayan.419-3)

Kpamxas xapaxmepucmuxa nomewenus:

OOmas miomanes — 52 KB.M., KIMMaT-KOHTPOJb, YHUCIO IOCAJOYHBIX MeCT — O.
CooterctBytor Hopmam CanlluH 2.2.1./2.1.1.1278-03, CanlluH 2.2.4.548-96, CanlluH
2.2.2/2.4.1340-03, CanlluH 2.4.3.1186-03, IIIIb 01-03, Cuull 21-01-97, Cuull 23-05, HIIb
104-03

Obopyodosanue:

Cxkanupyromiasi 30H710Bast HaHoabopaTopus «HTerpa Aypa»: npousBoautens HT-MT
(PD).

— YHUKAaJIbHBII KOMIUIEKCHBIN NpuOOp, peaau3yroluii Bce OCHOBHbIE MeTonukun AFM
(aTOMHO-CHJIOBOM)  CKaHMPYIOLIEW MHUKPOCKONUHU. JIOMONHUTENBHO pealn30BaH  PEeXUM
otpaxarerabHoii SNOM (OamKHENo1eBoi) MUKPOCKOITHH.

4. JTabopatopus MOJTy4IEeHUS U UCCIICAOBAHUS YIICPOIHBIX HAHOTPYOOK (Aym. 108a-4)

Kpamkas xapakmepucmuka nomewenus:

O6mas momans — 102 kB.M (2 3Taxka). 1 staxx — MabopaToOpHOE W MPOU3BOACTBEHHOE
obopynoBanue (67 KB.M), 2 3TaX — UCCIIE0OBATENbCKast JabopaTropus Ha 6 mocagouHbIX MecT (36
kB.M). CootBercTBytoT HOpMaMm CanlluH 2.2.1./2.1.1.1278-03, CaulluH 2.2.4.548-96, CanlluH



2.2.2/2.4.1340-03, CaunlluH 2.4.3.1186-03, II16 01-03, Cuull 21-01-97, Cuull 23-05, HIIb
104-03.

Obopyoosanue:

- YCTaHOBKa [UIsl TOJY4YEHHUS YIJIEPOJHBIX HAHOTPYOOK U BOJIOKOH «TayHHUT»:
npousBoautens — PO, rox Beimycka — 2008.

[IpoMbIIIIEHHBIA peakTop AJs MOJYYEHHs YIIEPOAHBIX HAHOTPYOOK, HAaHOBOJIOKOH B
o0wveme 2000 kr B rox.

- YCTaHOBKa yJIbTPa3BYKOBOM MOWMKHU: mpousBoauteasb Y3 Texauka (P®D). [Ipennasnauena
JUTSL TIPEIBApUTEIBLHON OYMCTKH U MOATOTOBKH PEXKYIIEr0o MHCTPYMEHTA K HANIbUICHUIO

- nucriepratop: npousBoautenb Y3 TexHuka (P®). IlpemnasHaven s pasaeneHUs
HAHOTPYOOK ¥ HAHOTIOPOIITKA U TIOJITOTOBKU KOJUIOUTHBIX PaCTBOPOB.
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PaGouas mporpamMma IUCIMIUIAHEI COCTaBJICHa B COOTBETCTBHH € tpeGosarmsiMu PI'OC

BO mo HanpasieHmo 15.04.05  «KOHCTPYKTODCKO-TEXHOIOIMHYECKOE obecrnieueHue

MAIIUHOCTPOUTEIBHBIX II pPOU3BOACTB»

PaGouyio mporpamMMy COCTaBHII (ot rts g f Gt 1T KRPCE 7 M, [Lm, X
7 / // 7

(OHO, nonrmcy/

Periensenr: :
(mpeAcTaBUTEND paboronarers) 000 «KOHCTPYKTOPCKOE #

MAIIMHOCTPOEHUS», TeHEPATbHBIA THPEKTOP

TIporpamma paccMOTpeHa i 000peHa Ha 3aceaniy Kadeaps! TeXHoIo

Ilpotoxon Ne 6 or_ 944 .#4/5" rona

3aBeyrommii kadeapoii 1.1.H., mpodeccop Moposos B.B. A/\

(®UO, n?ﬁlcs)"

PaGouasi mporpaMMa pacCMOTpeHa M 000peHa Ha 3ace/laHuK y4e6HO-METOIUIECKOH KOMUCCHH

HarpaBJICHHSI 15.04.05 «KOHCTPYKTOPCKO-TEXHOIOTHIECKOE ofecrieueHue

MAIIUHOCTPOUTEIBHBIX IIPOU3BOACTBY»

Tlpotokon Ne 6 or_ ###°% rona

IIpencenarens KOMHCCHH J.T.H., ipodeccop Mopo3os B.B. [v)

(®UO, HO}“HCLY




JIUCT NNEPEYTBEPKJIEHUS

PABOYEMN ITPOr'PAMMBI JUCLUIIIVHBI

Pa6ouast mporpamMma onoOpeHa Ha 2£/2e/#  y4eOHBIH rol
ITporokon 3acenanus kabenpet No 7 oT £.64. A#7 roza

3aBenyrommii kadeapoit 1.1.H., mpodeccop Mopozos B.B.

&

Pa6ouas mporpamma ogobpeHa Ha y4eOHBIH roj

I[TpoToxomn 3acenanust Kadeapsr Ne oT roga

A

3asenyrommit kKadeapoit 1.1.H., mpodeccop Mopozos B.B.

Pa6ouas mporpamma onobpeHa Ha y4eOHBIH! IO

[Tporokou 3acenanus Kapeapnl Ne oT rojaa

3aBenyromwii Kadenapoit 1.1.H., mpodeccop Moposos B.B.




