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HGHHMI/I OCBOCHUsA JUCHMIIINHBI

1. EJIX OCBOEHUA JUCHUITJINHBI

«HanorexHnojgoruu B MallIMHOCTPOCHU N

SABJIIOTCA

oAroToBKa K HpO(beCCHOHaHBHOfI JACATCIIbHOCTH B obnactu I/ICCJ'IG,I[OBaHI/Iﬁ nu pa3pa60T01<,
HaIlpaBJICHHBIX Ha IMOAACPKAHUC U PA3BUTHUC HAIlMOHAJIFHOM TEXHOJIOTHYECKOM CpCabl;, Ha CO3AaHUC
HOBBIX W IPUMCHCHHUEC COBPEMCHHBIX IIPOMU3BOACTBCHHBLIX ITPOLECCOB W MAIIMHOCTPOUTCIBHBIX

TEXHOJIOTUH.

00s3aTENpHOM

MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Huctunmuaa b1.0.08 «HaHOTEeXHOIOTHH B MAIIMHOCTPOCHHUHY» OTHOCUTCS K JHUCIMIUIMHAM

qacTu

yueOHOro

miaHa 1o HampasieHudro  15.04.05

TEXHOJIOTHYECKOE 00ECIICUCHHE MAIIIMHOCTPOUTEIIbHBIX TIPOU3BOJICTBY.
IIpepekBu3uTh: «METOAOJOTUS HAYYHBIX MCCICAOBAHMM B MAIIMHOCTPOCHUN», «MeTomabl
o0ecrneyeHns KauecTBa MAIIMHOCTPOUTENbHOM MPOTYKITII

«KoHcTpyKTOpCKO-

Pazgeanl  IUCHUMIIIMHBI MEXIMCUMIUIMHAPHBIE CBS3M ¢ o0ecneYdBalOIIUMHU

(mpeabIAYIIMMH) JTUCHHUILIMHAMHA H 00ecneYnBAKIIUMH (TOCTeAYIMMHI) TUCHUIIIMHAMUA

HaumeHnoBaHue o0ecrieunBaromx (MPeIbLIyIInX ) Paznenbl naHHOM AUCIUTLIMHEI, KOTOPBIC

TUCIIUILINH 1 00€CTIeYnBaIONINX (TIOCIETYIOIINX ) HEOOXOIMMBI JIJIS1 U3yUYeHHs 00eCTIeYBaeMbIX

JUCIHUIINH (mocneayomux) TMCIUTIITHH
2 ceMecTp
1 | 2 | 3
IIpexmecTByomuye TNCHUIINHBI
1 BeimyckHast KBamuUKaIMOHHas padoTa. + + +
2. MeToonorus Hay4yHbIX HCCIICIOBAHMI B + + +
MAaIIMHOCTPOCHUH.
Hocaexyronue TUCIUNITHHBI

1. CoBpemMeHHbIe TPOOIEMbl HHCTPYMEHTAIBHOTO + + +
obecreueHus
2. MeTo/ipl TOTy4eHHs HAHOCTPYKTYPHUPOBAHHBIX + + +
MaTepUaJIOB U MOKPHITHH B MATHHOCTPOCHHH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 11O JUCIUIIJINHE

[InanupyemMble pe3ysbTaThl

06y‘-IeHI/I$I 10 AUCIMUIIIINHE,

COOTHCCCHHBIC

C IUIAHUPYEMBIMHU

pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U UHINKATOPAMU JTOCTHKEHUST KOMIIETSHIINN )

dopmupyemslie ITnanupyemsie pe3yapTaThl 00ydeHHs 0 AUCIHUIIINHE, B COOTBETCTBUU C HanmeHnoBanue
KOMIICTCHIINU I/IHI[I/IKaTOpOM JOCTUXKCHUA KOMIICTCHIIUN OLICHOYHOT' O
(xon, HNunuxartop Pe3ynbTaThl 00y4ueHUs 1O AUCIUTIIINHE cpeacTBa
COACPIKAaHUEC JOCTUXKCHUA
KOMHCTGHHI/II/I) KOMIIETCHIIUHU
(x00, codepoicanue
UHOUKAMOPQ)
OIIK-2. OIIK-2.1. 3Haer 3Haer: TecToBEIC
CriocobeH COBpPEMCHHBIC - COBpEMEHHBIC TIOCTIKCHISI HAHOTEXHOJIOTHH B BOIIPOCHI
pa3pabaTheiBaTh | METOJBI Poccun u 3apy6exom; OT4eTsI 1O
COBpPEMEHHbIE HCCJICOBAHUIN B - OCHOBHBIE MTPOOJIEMBI Pa3BUTHsI HAHOTEXHOJIOTHI B | Ta00paTOpHBIM
METO/bI o0mactu MallMHOCTPOCHUH; paboTtam u
WCCJICIOBAHUS, | MAIIMHOCTPOCHUS. | - ATAIbl H3TOTOBJICHIS H3ACIIAN C TPUMEHEHHEM MPaKTUIECKUM
OIICHUBATH U OIIK-2.2. YmeeT HAHOTEXHOJIOTHH. 3aHATUSIM
MIPEACTABISTD aJICKBaTHO Vmeer:
pe3yJIbTaThl OLICHUBATH U - UCTI0JIb30BAaTh COBPEMEHHBIE HAYYHBIE METO b
BBITIOJTHCHHOM rpaMOTHO HCCIIEIOBAHUS, TUATHOCTUKH TIPU CO3JITAaHUU
paboThL. MPEAOCTABUTD HaHOMATEPHUATIOB U MOKPBITHI;
pe3yJIbTaThl - BHEAPATH 2 (PEKTUBHBIC TEXHOJIOTHH
BBITIOJTHCHHOM M3TOTOBJICHHS] MAITMHOCTPOUTENIbHBIX U3/ICIIUH,
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paboThI.
OIIK-2.3.
Bnaneer
HaBBIKAMU
pa3paboTKu
HOBBIX METO/IOB
WCCJICJIOBAHUS B
CBOEM
NpeIMETHOU
o0acTu.

CPEACTB U CUCTEM UX COMPOBOXKACHUS Ha
MIPOM3BOJICTRE;

- (hOopMyJIUPOBATH TEXHUYECKHE MTPOOIJIEMBI
CO3/IaHUsI TEXHOJOTUYECKUX MPOIIECCOB C
HCI0JIb30BAHHEM HAHOTEXHOIOTHIA.

Bmaneer:

- METOJaMH U3MEPEHUS, aHANIN3a, TUATHOCTUKU
MaTepHaioB U MOKPBITUH;

- OIIBITOM COCTABJICHHSI TIAHOB peaTH3aAIHH

3¢ (EKTUBHBIX TEXHOJIOTUI U3TOTOBICHUS
MAaIIHHOCTPOUTENBHBIX U3ICTUH;

- OTIBITOM BBIOOpa MaTepUAIIOB M HHCTPYMEHTOB JIJIS
obecreueHns1 HAyKOEMKOTO TEXHOJIOTHYECKOTO
Mpoliecca Ha OCHOBE KPUTEPUEB OIICHKHU.

4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh AUCIUTUTMHBI COCTABIISIET S 3a4eTHhIX equnui, 180 gaca

TemaTuyeckuii nJjan
¢popma o0yuyeHust — oOUHas

Konrakthas pabora Dopmbl
00yJaronmxcs TEKYIIero
g C IeJaroru4ecKuM EE KOHTPOJIS
o 3 pabOTHUKOM 8 | Yyenesaemocty,
Ne HanmenoBanue Tem n/nnm % § 2 o . :F: 5 opma
/1 pa3esioB/TeM JUCIIMILINHBI 2 w . 2 2 © % g S 'S | mpoMexyTo4HOH
@) q:)( S| 2 E § I S g |  arrecramun
2 2| E2| 28|85 § z (no cemecmpam)
= %3 9 al v §7 ©
(= < S, S
= = =

1 HanorexHosoruu s PetiTuur
MAILIMHOCTPOEHUS: COCTOSIHUE U 2 1 - - - 4 | xoHTpoab Ne 1
NEPCHEKTUBbI IPUMEHEHUSI.

2 ®dyriepeHspl, HAHOBOJIOKHA U 2 1.2 i 4 i 6
HaHOTPYOKHU.

3 HanonokpsiTust B 2 3 i 5 i 5
MaIIWHOCTPOCHHH.

4 OOBbeMHbIE U KOMIIO3UTHBIE 2 Peittunr
HaHOMaTepHaJbl, THITBI CTPYKTYP 4 - 2 - 6 | xoHTpONH No 2
HaHOMAaTEpHAJIOB.

5 [TepcniekTUBBI HAHOTEXHOJIOTUM B 2
crcTeMax 3aIHCy U XpaHEHHsI 5 - 2 - 6
nH(bOpMaIu.

6 Omnpenenenue Hu3nKo- 2
MEXaHHUUYECKHX CBOMCTB 67 i i 4 14
HAHOCTPYKTYPHUPBOAHHBIX
HOKPBITHIA ¥ MAaTEPUAJIOB.

7 OneKTpoHHAss MUKPOCKOITHSI. 2 | 89 - - 12 | Peiitunr

8 ATOMHO-CHIIOBasT MUKPOCKOTIHS. 2 10- } } 12 | KOHTpOIb Ne 3

11

9 Omnpenenenune aare3MOHHBIX 2 | 12- i ) 4 8
CBOJICTB. 13

10 | PasmepHast HaHOOOpabOTKa Ha 2 14- ) 4 2 10
crankax YIlV. 16




11 | Hanomopomku u ux 2 16-
- 4 - 10
MCIIOJIb30BaHNUE. 18
12 | YcrpoiicTsa mist 2 i i ) 10
HAHOTIEPEMENICHU M.
Bcero 3a 2 cemectp: 18 18 108 | Dk3ameH, 36 vac
Hamnunuue B gucuunnune KIT/KP -
Hroro nmo aucuuminie 18 18 108 | Dx3amen, 36 uac

Conep:kaHue NPAKTHYECKUX 3aAHATHH M0 TUCHHUILUIAHE

[IpakTnueckas padora Nel. AHanu3 NpUMEHEHHsS HAHOTEXHOJIOTHM B PAa3IMYHBIX OTPACIAX
MAaIlIMHOCTPOECHHUS.

Cooepacanue: AHaW3 TyTeH pa3BUTHUS HAHOTEXHOJOTUM W TPUMEHEHUS Pa3IMYHbBIX
HaHOMAaTEPHAJIOB U HAHOMPOYKTOB B PA3JIMUHBIX OTPACIIAX.

[Ipaktnueckas pabora No2. Ponb HaHOTEXHONOTHI B MOJYyYEHUH HOBBIX KOHCTPYKIIMOHHBIX
MAaTEepHUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU.

Cooepoicanue: AHamu3 MPEUMYIIECTB MPUMEHEHHUS] HAHOTEXHOJIOTMM B MOJYYEHUU HOBBIX
KOHCTPYKIIMOHHBIX MAaTCpUaIOB C 3aJaHHBIMU CBOMCTBaMH.

[Ipaktuyeckas padora Ne3. ObGocHOBaHME HEOOXOAMMOCTH TPUMEHEHHS YIPOUYHSIOMINX
HAHOTEXHOJIOTHH /ISt ”HCTPYMEHTOB M TEXHOJIOTUYECKON OCHACTKH.

Cooeporcanue: BplbOp U 000CHOBaHHE HEOOXOIMMOCTH MPUMEHEHUS YIPOUHSIOMINX
HAHOTEXHOJIOTHH JIIsi ”HCTPYMEHTOB M TEXHOJIOTUYECKON OCHACTKHU.

HpaKTqucxaﬂ pa60Ta Ne4. HCCJ’IGI{OB&HI/IG BO3MOXXHOCTHU BHCAPCHUSA
HAHOTCXHOJIOTHYCCKUX pa3pa60T0K B MAaIMHOCTPOUTEIBbHOM IMPOU3BOJICTBE.

Codepofcanue: BI/II[LI u obnactu MMPUMCHCHUA HAHOTCXHOJOTUYCCKUX pa3pa60TOK B
MAalIMHOCTPOUTECIbHOM IIPOU3BOJCTBCE.

[IpakTuueckast pabora Neb5. CpaBHEHHE PEXYIIMX CBONCTB CTaHAAPTHOIO MHCTPYMEHTA U
UHCTPYMEHTA, U3TOTOBJIEHHOTO MPH MOMOIIN HAHOTEXHOJIOTHH.

Cooeporcanue: CpaBHEHHE PEXKYLIUX CBOMCTB CTaHIAPTHOI'O MHCTPYMEHTAa U MHCTPYMEHTA,
U3TOTOBJIEHHOT'O MPH IMOMOIIH HAaHOTEXHOJIOTHIA.

HpaKTI/I‘IeCKaH pa60Ta Neb. CpaBHeHI/Ie pexKymux CBOICTB CTAaHAAPTHBIX CMCHHBIX IIJIACTUH U
IJIAaCTUH C HAHOIIOKPBITUAMMH.

Coc)epofcaHue: CpaBHCHI/Ie PEXKYyIUX CBOICTB CTAaHAAPTHBIX CMCHHBIX INJIACTUH W IIIACTHH C
HAHOITIOKPBITUSAMMH.

Conep:xkanue 1a00paTOPHBIX PadOT MO AMCHUNIMHE

JIaGoparopHas pabora Nel. Omnpenenenue (bU3NKO-MEXaHUYECKUX CBOICTB
HAHOCTPYKTYPUPOBAHHBIX MOKPHITUN U MaTepUAIOB.
Cooeporcanue: NI3yuenne npuHIUNA JEHCTBUS U OCHOBHBIX Y3JI0B KajoTecTepa.

JIaGoparopHas paboTta Ne2. DneKTpoHHasi MUKPOCKOIIHSL.
Cooeporcanue: V3ydyeHue MNpUHLMINA JEHCTBUSL M OCHOBHBIX Y3JIOB 3JIEKTPOHHOTO
MHUKpOCKOIIA.

JIaGoparopnast pabora Ne3. MccienoBaHusi TOMOJOTHH TOBEPXHOCTEH METOAOM aTOMHO-
CHUJIOBOM MUKPOCKOITHH.
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Cooepacanue: VI3ydeHwe mNpUHLMNA JEUCTBUS U OCHOBHBIX Y3JI0B aTOMHO-CHUJIOBOTO
MHUKPOCKOIIA.

JIaboparopHas paborta Ned. MccienoBaHue aAre3MOHHBIX CBOMCTB HaHOCTPYKTYPHPOBAHHBIX
MTOKPBITHHM.

Cooeporcanue: TlpoBeneHue UCCiIeAOBaHUS ar€3MOHHBIX CBOWCTB HAHOCTPYKTYPUPOBAHHBIX
IIOKPBITUH.

JIaGoparopnast pabora Ne5. ITpuHUIMIBI U METOABI MONydeHHs (YUIEPEHOB, HAHOBOJOKOH M
HAHOTPYOOK Ha ycTaHOBKe «TayHUT».

Coodeporcanue: VI3ydeHue NPUHIMIIOB U METOJIOB MOJYYECHHUs (PYIIEPEHOB, HAHOBOJIOKOH U
HAHOTPYOOK Ha yCcTaHOBKe «TayHHT».

JlaGopatopnast pabora Ne6. IlpuHumn paboTbl M YCTPOMCTBO YCTAaHOBKHM JUIsi HAHECCHHS
Ha"onokpertuii UniCoat 600 SL+.

Cooepoicanue: VI3ydeHune mnpuHOUNA PabOThl U YCTPOWCTBA YCTAHOBKH JUIs HAHECCHUS
Ha"onokpertuii UniCoat 600 SL+.

JlaboparopHast pabota Ne7. TUIIBI HAHOIIOKPBITHH B MAIIMHOCTPOCHHH.
Cooepoicanue:  V3ydeHwe  pa3iMyHBIX THIIOB  HAHOMOKPBITUH, TNPUMEHSEMBIX B
MaIIUHOCTPOEHUHU.

JIaGoparopHnast padota Ne8. Ompenenenue QpU3NKO-MEXaHUYECKUX CBOMCTB HAHOCTPYKTYPHBIX
HOKPBITHI 1 MaTEPHAIIOB.

Cooeporcanue: Onpenenenue GU3NKO-MEXaHUUECKUX CBOMCTB HAHOCTPYKTYPHBIX NMOKPBITUN
U MaTepuanos.

JIaboparopHas pabota Ne9. O6beMHbIE U KOMITO3UTHBIE HAHOMATEPHAIIBI.
Cooeporcanue. VI3ydeHne pa3InyHbIX TUIIOB 00bEMHBIX M KOMIIO3UTHBIX HAHOMATEPHAJIOB.

5. OLIEHOYHBIE CPEJICTBA JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOUYHOI ATTECTALIUA TIO UTOTAM OCBOEHMS TUCHUATIJIMHBI U
YYEBHO-METO/IUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON PABOTHI
CTYJIEHTOB

5.1. Texkymuii KOHTPOJb YCHEBAeMOCTH (pelimuHe-koHmpons 1, peimune-KoHmpois 2,
petimune-koumpons 3). Ilpusooamcs KonmponbHvle 80npocbl U 3a0anus 01 NPOBEOeHUs MeKyue20
KOHMPOJIA YCneeaemocmu.

Bonpocsl peiiTUHr-koHTpOJIs1 Nel

1. HanorexHooruu jsi MallMHOCTPOEHUS: COCTOSIHUE U MEePCIIEKTUBbI TPUMEHEHHS.
Hcnonb30BaHre HAHOTEXHOJIOTMHA MJIsi CO3/IaHUS BBICOKOAI()D(PEKTUBHBIX TEXHOJOTHUYECKHX
IIPOLIECCOB.
POCHAHO: crpaTerus pa3BuTus MalIMHOCTPOUTENbHBIX OTpaciiel.
@ynepeHsl — TEXHOJIOTHH MOTyYeHUs, IPUMEHsieMoe 000py/I0BaHHUE.
HaHnoBosokHa — TEXHOJIOTUY MTOJTy4eHUs], MpUMEeHsieMoe 000pyA0BaHuUE.
HanoTpyOKH — TEXHOJIOTUH MOJIyYEHHsI, TPUMEHsIeMoe 000py10BaHHE.
[Tonydyenne HaHOMAaTEpHANIOB KaK TEXHOJIOTHYECKas 3a/1a4a.
Hanecenne HaHOMOKPBITUI KaK TEXHOJIOTUYECKAs 3aaya.
HaHnecenne  HaAHOCTPYKTYpHBIX  HM3HOCOCTOMKHX  TOKPBITUH Ha  00pabaThIBAOIIUN
MHCTPYMEHT.
10. HaneceHue MOKPHITHI Ha aJIMa3HbIN MOPOIIIOK.
11. HaneceHnune neKopaTUBHO-3aILUTHBIX OKPHITHH HA KOpITyca HHCTPYMEHTA.
12. V3roToBieHNE KaTOA0B U MUIIIEHEH ISl HAHECCHUSI HAHOCTPYKTYPHBIX TTOKPBITHH.

N
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13.
. Hanopa3smephas 00paboTka pexxyImx KpOMOK U NEPEXOIHBIX AIEMEHTOB 00pabaThIBAIOLIETO

14

15.

16.
17.
18.
19.
20.
21.

CoNoOA~WNE

CoNoAEWDNE

e S
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el N
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8.
9.
10.
11
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Hanomonudukarys moBepXHOCTHOTO CIIOS.

UHCTPYMEHTA.

Hepa3bemHOe coeavHEHHE HAHOCTPYKTYPHBIX MOBEPXHOCTEH pabodell 4acTu M Kopiryca
UHCTPYMEHTA.

OOBbeMHBIC 1 KOMITO3UTHBIC HAHOMATEPUAIIHI.

[ITamMmoBBIE CTATIN U TBEP/BIE CIIABBI B PEXKYIIUX HHCTPYMEHTAX.

Pexxymue 1 kepaMu4ecKkue MaTepHasbl.

[MonmukpuTrananyeckue aamasbl U KyOnueckuii HuTpus oopa.

Co3nanue «1eaqbHOTr0» PeXyIero MaTpreana.

[lepcneKTHBBI HAHOTEXHOJIOTHIA B CHCTEMaxX 3allUCH U XpaHEeHUs! MH(OpMaIiH.

Bonpocsl peiiTHHr-KOHTPOJIs1 Ne2
HanousmMepeHus 1 HAHOJJMarHOCTUKA — OCHOBHBIE ITOHSTHS.
O6opynoBaHue Jyist IPOBEICHUSI HAHOU3MEPEHUH.
Metoauka poBeieHUsI HAHOU3MEPEHHH.
O6opynoBanue Jyist IPOBEIEHUSI HAHOIUArHOCTHKHU.
Metoanka MpoBeACHUS HAHOIUATHOCTUKH.
Omnpenenenne GU3NKO-MEXaHUYECKUX CBOMCTB HAHOCTPYKTYPHPBOAHHBIX TIOKPBITHH.
Onpenenenre GU3NKO-MEXAHUYECKUX CBONCTB HAHOCTPYKTYPUPBOAHHBIX MAaTEpUAIIOB.
DNEeKTPOHHAS MEKPOCKOIHUS — IPUHIIHIT Pa0OThI, 000pYIOBaHHE.
ATOMHO-CHJIOBast MUKPOCKOIIHS - IPUHIIUIT Pa0OThl, 000pYAOBaHHE.

Bonpoch! peiiTHHr-KoOHTpOIs Ne3
CoBpeMeHHbIE MUPOBBIC TCH/ICHIIMN PA3BUTHSI HAHOTEXHOJIOTHI B MAITMHOCTPOCHHUH.
Crparerus pa3BUTUsI HAHOTEXHOJIOTUH B Poccuun.
PazmepHas HaHOOOPaOOTKa — BUIBI.
CBepXTOYHBIE CTAHKH /1151 HAHOOPAOOTKH.
Co3naHue cBepXMaibIX KOIHMH CyIIECTBYIOIINX MaKPOOOBEKTOB.
PazpaboTka 006pa3ioB, He UMEIONIUX TPATUIIMOHHBIX aHAJIOTOB.
Hanonopoiku 1 ux UCHojIb30BaHuUE.
Hanomnopomku. Oxcuasl MeTamuioB. CMECH U CIIOXKHBIE OKCHIBI.
KomnakTupoBaHue HaHOMOPOIIKOB.

. YCTpOWCTBAa HAHONIEPEMENIEHUM I TEXHOJIOTHYECKUX ONEPaLIHid.
. POGOTBI, MaHUTTYISATOPHI TSI HAHOTIEPEMEIIICHH.
. HanosnexkTpomexaHn4eCKue CUCTEMBI.

Bomnpocsl k 3k3ameny
HanotexHosmoruu a1 MalllMHOCTPOEHUS: COCTOSIHUE U TIEPCIIEKTUBBI IPUMEHEHUS.
HanosnexkTpoMexaHNUeCKHE CUCTEMBI.
WuauBuayanbHOe 3ajaHKe: ONpe/ieieHne CBOMCTB 0Opasiia MaTepuaia.
Hcnonb30BaHWe HAHOTEXHOJIOTWH JJIsi CO3JIaHUSI BBICOKOI()(PEKTUBHBIX TEXHOJOTHUYECKHX
IIPOLIECCOB.
WupuBuayansHOE 3ajaHKe: ONpeieTIeHne CBOMCTB 00pa3lia MaTepuana.
Po00TbI, MAHUIYJIATOPHI JJ1s1 HAHOIIEPEMEILICHH.
WHuauBuyanbHOE 3a1aHUE: COCTaBIEHUE TEXHOJIOIMUECKOTO MPOLECCa HAHECEHUS] TTOKPBITHS
Ha UHCTPYMEHT.
@ynnepeHsl — TEXHOJIOTHH MOTyYeHUs, IPUMEHsIeMoe 000py10BaHHUE.
YcTpoiicTBa HAHONIEPEMEILIEHUH 17151 TEXHOJIOTUYECKUX OIepaLuil.
WNupuBuayansHOe 3aaHKe: BBIOOP METOI0B U3MEPEHHSI HAHECEHHOTO MOKPBITHS.

. HanoTpyOKM 1 HAaHOBOJIOKHA — TEXHOJIOTUH MOIYYEHHs, TPUMEHsIEMOe 000pyIOBaHHE.
12.

CBepXTOYHBIC CTAHKH 11 HAHOOPAOOTKH.



13.

14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24,
25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
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NuauBuayanbHOE 3a/laHue: OLEHKA XapaKTEPUCTUK PEXKYILErO0 HHCTPYMEHTA C MOKPBITUEM H
0€3 Ha OCHOBE YCTAHOBJICHHBIX KPUTEPUEB.

[TonyyeHne HaHOMAaTEpHUATIOB KaK TEXHOJIOIMYECKas 3a/1a4a.

Pa3mepnas HaHOOOpabOTKA — BUIBI.

WupuBuayanbHOE 3aJaHKE: ONPE/IeIeHnEe CBOMCTB 00pa3iia MaTepuaia.

Hanecenne HaHONOKPBITHI KaK TEXHOJIOTHYECKAs 3a1a4a.

Crparerus pa3BuTusi HaHOTEXHOJIOTHM B Poccum.

WuauBuayanbHOE 3alaHue: COCTABICHNE TEXHOJIOTMYECKOIO MPOLIECCa HAHECEHUS TIOKPBITUS
Ha UHCTPYMEHT.

Hanecenne  HaHOCTPYKTYPHBIX  HM3HOCOCTOMKMX  IIOKPBITMH Ha  00pabaThIBarOLIMil
MHCTPYMEHT.

DNEeKTPOHHAs! MUKPOCKOIUS — IPUHIIMII Pa0OThl, 000pYAOBaHHE.

WupuBuayanbHOE 3aaHKe: BEIOOP METOI0B M3MEPEHHSI HAHECEHHOTO MOKPBITHSI.

Metoauka IpoBeIeHUST HAHOU3MEPEHU.

Hanecenne nokpbeITUI HA AJIMA3HBIN OPOIIOK.

WuauBuayanbsHOE 3ajaHKe: ONpe/ieieHne CBOMCTB oOpa3iia MaTepuaia.

Hanecenue nekopaTuBHO-3aIMTHBIX MOKPBITUI HA KOPIyca HHCTPYMEHTA.

ATOMHO-CHIJIOBast MUKPOCKOIIHS - IPUHIIMIT Pa0OThI, 000pYAOBaHHE.

WuauBuayanbHOE 3a/laHue: COCTaBIEHNE TEXHOJIOTMYECKOIo MpoLiecca HAHECEHUS TOKPBITUS
Ha MHCTPYMEHT.

N3roTtoBnenune kaTo 0B U MULIEHEN JUIsl HAHECEHUS! HAHOCTPYKTYPHBIX OKPBITUH.
Pazpabotka 00pa31oB, HE UMEIOIIUX TPAIUILIMOHHBIX aHAJIOTOB.

NuauBuayanbHOE 3a7jaHKe: BBIOOP METOA0B U3MEPEHUSI HAHECEHHOT'O TIOKPBITHSL.
CoBpeMeHHbIE MUPOBBIE TEHACHLINN PA3BUTHS HAHOTEXHOJIOTMH B MALIMHOCTPOEHUH.
Hanomoaungukaiys noBepXHOCTHOTO CIIOSL.

WuauBuayanbHOE 3ajaHKe: ONpe/ieieHne CBOMCTB oOpasiia MaTepuaia.

Hanopa3zmepHas o0paboTka pexyIinx KpOMOK U MEPEXOIHBIX 2JIEMEHTOB 00padaThIBAIOIIErO
MHCTPYMEHTA.

MeTtoauka npoBeeH!s] HAHOAMATHOCTUKH.

WHauBuayanbHOE 3alaHue: COCTABJICHNE TEXHOJIOTHYECKOIO MPOIEcca HAHECEHUSI TTOKPBITHS
Ha UHCTPYMEHT.

HepaszpemHOe coenuHEHHE HAaHOCTPYKTYPHBIX HOBEpXHOCTEH paboueil yacTH U Kopmyca
MHCTPYMEHTA.

Co3naHue cBepXMaibIX KOMHUHA CYIIECTBYIOIUX MaKPOOOBEKTOB.

NuauBuayanbHOE 3a7jaHKe: BBIOOP METOA0B U3MEPEHUSI HAHECEHHOTO TIOKPBITHS.

OOBemMHbIE ¥ KOMITIO3UTHBIE HAHOMATEPUAIIBI.

Onpenenenre GU3NKO-MEXaHUUYECKUX CBOMCTB HAHOCTPYKTYPUPBOAHHBIX MTOKPBITHH.
WuauBuayanbHOe 3ajaHKe: ONpe/ieieHne CBOMCTB 0Opasiia MaTepuaia.

ItamnoBble CTau ¥ TBEPAbIE CIUIABHI B PEXKYIIUX UHCTPYMEHTAX.

KoMnakTrpoBaHue HaHOIIOPOIIKOB.

NuauBuayanbHOE 3a/laHue: COCTaBIEHNE TEXHOJIOTHYECKOIo Mpollecca HAHECEHUS TOKPBITHS
Ha MHCTPYMEHT.

O6opynoBanue /Ui MPOBEIEHUST HAHOU3MEPEHUH.

Pexyiue u kepaMudyeckue MaTepuasbl.

NunuBuayanbHOE 3a7jaHKe: BBIOOP METOA0B U3MEpPEHUSI HAHECEHHOTO TTOKPBITHS.
HanousmepeHns 1 HaHOJUArHOCTHKA — OCHOBHBIE ITOHSTHS.

[TonukpuTanauyeckue aamasbl U KyOMueckuii HUTpus o6opa.

WuauBuayanbHOE 3aJaHKE: ONpe/ieIeHne CBOMCTB 00pasiia MaTepuaia.

Hanonopomku. Oxkcuabl MeTaiuioB. CMECH M CIIOKHBIE OKCHJIBI.

Omnpenenenre GU3NKO-MEXAHUIECKUX CBONCTB HAHOCTPYKTYPHUPBOAHHBIX MAaTEPUATIOB.
WNuauBuyanbHOE 3aJaHKE: ONpe/ieieHne CBOMCTB 00pa3iia MaTepuaa.

Coznanue «1eaabHOro» peXxyllero Mmarepuania.
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57. Meroanka nmpoBeACHUS HAHOIUATHOCTHUKHU.

58. I/IHI[I/IBI/II[yaJ'IBHOG 3alaHUC. COCTABJICHUC TCXHOJIOIHYCCKOI'0 IIpouecCa HAaHCCCHUS IMMOKPBITHUA

Ha UHCTPYMEHT.

59. IlepcriekTHBBI HAHOTEXHOJIOTHH B CUCTEMaXx 3alKCy U XpaHeHHs] HHPOpMaIIUHU.

60. HaHOTIOPOIIIKY ¥ UX KCIIOIb30BAHHE.

61. I/IHI[I/IBI/II[yaJ'IBHOG 3aJaHHC: BBI60p MCTO0OB U3BMEPCHHUA HAHECCHHOT'O ITOKPBLITHA.

HpeI[CTaBJ'IeHHBIe BOIIPOCBI TaK XC MOI'YT CIYXHUTb OCHOBOM JJIs1 COCTaBJICHUSA TECTOBBIX

9K3aMCHAIIMOHHBIX SaHaHI/Iﬁ . TecThl JOCTYIITHBI CTyACHTaM Ha

http://www.cs.vIsu.ru:81

5.3. CamocTosiTeibHasi padoTa 00y4aloIerocs.

[IpumepHas TeMaTuKa cCaMOCTOATEIbHONU PabOTHI:
Knaccugukanus HaHOTEXHOIOTUH M HAHOPa3MEPHBIX OOBEKTOB.

QyIIepeHsl.

HanoBosiokHa 1 HAaHOTPYOKH.

[lepcriekTHBBI HCIIOIB30BaHUs IpadeHa.
HaHonokpeITus A7 pexXyIlero MHCTPYMEHTA.
HaHOHOKpBITI/IFI B U3JC/INAX MAIIMHOCTPOCHUS.
OObemMHbIE HAaHOMAaTEepUalbl B MAIIMHOCTPOSHHH.

0. Tunsl CTPYKTYp HAaHOMaTEPHAJIOB.

1. Komrio3uTHble HAHOMATEpPHAIIBI.

. O030p IEKTPOHHBIX MUKPOCKOTIOB.

13. IIpocBeunBaromast IEKTPOHHAS MEKPOCKOITHSI.

14. PactpoBas ckaHUPYIOIIAsl AIEKTPOHHAsT MUKPOCKOIIHSL.

15. Ckanupyromasi 30H10Basi MUKPOCKOTHS.

16. MeTo/15 TOBEPXHOCTHBIX HAHOU3MEPEHUH.

17. CoBpeMeHHbIE YCTPOIICTBA aTOMHO-CHUIIOBOI MUKPOCKOIIUH.
18. YcrpoiicTBa st TupakIMOHHOTO aHAIN3A.

19. CniekTpasibHbIE METO/IBI OLIEHKH HAHOCTPYKTYD.

20. PeHTreHOBCKHE METO/Ibl OLIEHKU HAHOCTPYKTYP.

21. HaHOMHIEHTHPOBAHHE.

22. PazmepHast HaHO0OpaOoTka Ha ctankax UIIY. Knaccuduxanus.
23. O030p 00opymOBaHUS I Pa3MEPHON HAHOOOPAOOTKH.

24. Hanonutorpadus.

25. HaHOTIOPOIIKH U WX MCIIOJIb30BAaHHE B MAITUHOCTPOCHHUH.
26. OCHOBHBIE TUIIBI YCTPOMCTB 111 HAHOIIEPEMEILICHHA.

27. HaHOAKTYyaTOPHI 1 HAHOMIO3UIIHOHEPHI.

28. HanopoOOTHI 1 HAHOMAHUITYJISTOPBHI.

29. MeTo1pI HAaHECEHUS] HAHOTIOKPBITHIA.

RBOooo~NOwNE

[EEN
N

30. ITonydenue anma3ono100HBIX HAHOCTPYKTYPHUPOBAHHBIX TOKPBITHIA.

31. HanoMaluuHs.l.
32. MHOTOYHKIIMOHATBHBIE HAHOCTPYKTYPHUPOBAHHBIE TUICHKH.

@®oHn  oueHouHblx  MarepuanoB  (OOM) anga  npoBeneHUs

cepepe  Moodle:

CocrossHue U MNECPCICKTHUBLI IPUMCHCHUA HAHOTEXHOJIOTHI 1A MAIlIMHOCTPOCHUA.

[TepcreKTHBBI HAHOTEXHOJIOTUH B CHCTEMaX 3allUCH U XpaHEHUs HHPOPMAITHH.

aTTecTalid  ypOBH:A

c(OpMUPOBAHHOCTH KOMIIETEHIIMI O0O0Yy4alomUXCs MO AUCHUIUIMHE O(OpPMIIAETCS OTICIbHBIM

JIOKYMEHTOM.


http://www.cs.vlsu.ru:81/

6. YHAEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECIIEYHEHUE

JIMCHUILJIMHBI
6.1. KnuuroodecneueHHOCTH
HammeHnoBanme nmuTepaTyphl: aBTOp, Ha3BaHUE, BT Tox KHUT'OOBECIIEYEHHOCTbD
H3IAHII, H3JATCILCTEO MBRAHI o e B 3eKTpoHHOM KaTanore DbC
1 2 3

OcHoBHas TUTEpaTypa

1. HaroMaTrepuanbl 1 HAHOTEXHOJIOTUHN: YISOHHK IS
By30B / E.W. Ilpsixun, C.A. Bonorkanuna, A.I1. [letkoga,
O.10. I'anzynenko; mox pexa. E.U. Tlpsxuna. — 2-¢ u3.,
crep. — Cankr-IlerepOypr: Jlans, 2022. — 372 c.

2022

https://reader.lanbook.com/book/189483
#1

2. Ceprees, A.I'. Hanomerpoutorus: MoHorpadus / A.T.
Ceprees. - Mockga: Jloroc, 2020. - 416 c. - ISBN 978-5-
98704-494-0. - TekcT: 2IEKTPOHHBIH.

2020

https://znanium.com/catalog/product/12
12455

3. Beenenue B peMTOHAaHOPOTOHHKY: QDyHIAMEHTAIBHBIE
OCHOBBI U JIa3epPHbIE METO/IbI YIIPABISIEMOTO TIOJIyYESHUS U
JIMAarHOCTHKY HAHOCTPYKTYPHUPOBAaHHBIX MAaTEPHAJIOB!
yaebHoe mocodue / C. M. ApaxkensH, A. O. Kydepuk, B.
I'. IIpoxomes [u np.]; mox obm. pen. C. M. ApakensHa. -
Mocksa: Jloroc, 2020. - 744 c. - ISBN 978-5-98704-812-
2. - TeKCT: PeKTPOHHBIH.

2020

https://znanium.com/catalog/product/12
11606

HOHOJ’IHI/ITGJ'IBHBJI

JauTeparypa

1. ®usnyeckre METO/IbI HAHECEHHUSI HAHOTIOKPBITHIA:
yuebHoe mocodue st By30B / B. C. MyxuH [u np.]; mox
penaknueit B. C. Myxumna, C. P. lllextmana. — 3-¢ u3.,
nepepab. u gomn. — MockBa: UznatensctBo FOpaiir, 2022.
— 333 c. — (Bsicmiee obpa3osanue). — ISBN 978-5-534-
13807-8. — Tekcr: anexkrpoHHbI // OOpa3oBarenbHast
miatdopma FOpaiit [caiit].

2022

https://urait.ru/bcode/494749

2. Poros, B. A. TexHoJIOrHsI KOHCTPYKIIMOHHBIX
MartepuanoB. HaHOTEeXHOIOTHH: y4eOHUK 1St BY30B /
B. A. Poros. — 2-e u3x., mepepa0. u gom. — MockBa:
UznarensctBo FOpaiit, 2022. — 190 c. — (Bricmree
obpazoBanue). — ISBN 978-5-534-00528-8. — Tekcr:
aeKTpoHHEIH // O0pa3oBarenbHas aTgopma KOpaiit
[caitT].

2022

https://urait.ru/bcode/490806

3. Moposog B.B., Cricoes D.I1. HanoTexHOMOTHH B
kepamuke: MoHorpadus B 2-x yactax. U.1. HanowacTuiier
2010 - 276 c.

2010

http://e.lib.vIsu.ru:80/handle/123456789
12226

4. Mopo3os B.B., Ceicoe D.I1. HanotexHonoruu B
kepamuke: MoHorpadus: B 2 4. Y.2: HanoruieHkH,
HAaHOMOKPHITHS, HAHOMEMOPaHbI, HAHOTPYOKH,
HAHOCTEP KHH, HaHOoTpoBoJyoka. 2011 — 167 c.

2011

http://e.lib.vIsu.ru:80/handle/123456789
12487

6.2. [lepuoanyeckue U31aHUA

Haumenosanue AHCYpHAIA

Dnexmpounnas eepcus u30anus

«BecTauk MAaIINnHOCTPOCHUS»

http://www.mashin.ru/eshop/journals/vestnik m

shinostroeniya/

«BecTHUK HAaHO-TEXHOJIOT U

http://i.uran.ru/webcab/journals/journals/944

«Hano-n MHUKPOCHUCTEMHAA TCXHHUKa»

http://www.microsystems.ru/

«Hanounnmycrpus»

http://www.nanoindustry.su/

«HaHoMaTepuansl 1 HAHOCTPYKTYPBI»

http://www.radiotec.ru/catalog.php?cat=jrl8



https://reader.lanbook.com/book/189483#1
https://reader.lanbook.com/book/189483#1
https://urait.ru/bcode/494749
https://urait.ru/bcode/490806
http://e.lib.vlsu.ru/browse?type=author&value=%D0%9C%D0%BE%D1%80%D0%BE%D0%B7%D0%BE%D0%B2+%D0%92.+%D0%92.
http://e.lib.vlsu.ru/handle/123456789/2226
http://e.lib.vlsu.ru/handle/123456789/2226
http://e.lib.vlsu.ru/browse?type=author&value=%D0%9C%D0%BE%D1%80%D0%BE%D0%B7%D0%BE%D0%B2+%D0%92.+%D0%92.
http://e.lib.vlsu.ru/handle/123456789/2487
http://e.lib.vlsu.ru/handle/123456789/2487
http://www.mashin.ru/eshop/journals/vestnik_mashinostroeniya/
http://www.mashin.ru/eshop/journals/vestnik_mashinostroeniya/
http://i.uran.ru/webcab/journals/journals/944
http://www.microsystems.ru/
http://www.nanoindustry.su/
http://www.radiotec.ru/catalog.php?cat=jr18
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«Hanotexnonmoruu: Hayka u mpou3BoCTBO» http://i.uran.ru/webcab/journals/journals/524

«Hayko€Mmkue TeXHOJIOTMH B MAIIIMHOCTPOCHUI http://www.mashin.ru/eshop/journals/naukomki

tehnologii v _mashinostroenii/

«[IpoGieMbI MAIIMHOCTPOCHHS M HAJISKHOCTh MatuH» | http://www.imash.ru/publishing/journall/

«CoBpeMeHHbIE HAYKOEMKHE TEXHOIOTHID) http://top-technologies.ru/ru
«TeXHOIOTHSI MAIIUHOCTPOEHHSD» http://www.ic-

tm.ru/info/tekhnologiya mashinostroeniya

6.3. UuTepHeT-pecypchl

Hassanue nopmana ccvlika
DenepasnbHblil HHTEpHET NopTan «HaHoTexHomoruu u HaHoMarepuaiby | http://www.portalnano.ru/
AO «POCHAHO» http://www.rusnano.com/
ABTOHOMHAasI HEKOMMepUECKasi OpraHu3anust « JIEeKTPOHHOE http://www.edunano.ru

o0Opa3oBaHHe 17151 HAHOWHLYCTPUNY

RusNanoNet.ru - nuapopmMannoHHO-aHATUTHYECKHI TOPTal poccuiickoii | http://www.rusnanonet.ru/
HaIlMOHAJIbHON HAHOTEXHOJIOTMYECKOM CeTH

WHTepaKTUBHBIH CIIOBaPh HAHOTEXHOJIOTHIECKUI TEPMUHOB http://thesaurus.rusnano.com/
«EnnHOe OKHO» OCTYIa K 00pa30BaTe/IbHBIM pecypcam http://window.edu.ru/

Caiit Hayuynoro o6miectBa «HanomeTp» http://www.nanometer.ru/
CaiiT 0 HaHOTeXHOIOTHsAX B Poccuu http://www.nanonewsnet.ru/
MexauciumInHapHoe 00ydeHne http://www.nano-obr.ru/
«JIexTopuymy», oOpazoBaTesibHbBIC KypChl HOBOTO MokojeHus (Massive https://www.lektorium.tv/

Open Online Course), TOATOTOBICHHBIE BEAYIIUMH By3aMu Poccun
CIICIMATIBHO JUIsl OHJIaiH 00pa30BaHuUs

«YHUBEpcapryM», MEKBY30BCKasl IUIOLIAJIKa OTKPBITOrO ANeKTpoHHoro | http://universarium.org/
00pazoBaHUs

«OpenEduy, otkpriToe 00pa3zoBaHue, Kypechl BEAYIIHX BY30B Poccun https://openedu.ru/

YyeoHo-MeToANYeCKNE N3TAHNA

1. Mopo3os B.B. Meroauueckue yka3aHuss K TNpaKkTHUYECKUM paboTaM MO JAUCHUILIMHE
«HaHOTeXHONIOTHN B MAaIIMHOCTPOSHUM» Ui cTyneHToB Hampasienus 15.04.05 [DnexktpoHHBIH
pecypc] /coct. Mopo3zoB B.B.; Bmaa. roc. yn-r. TMC - Brmamumup, 2021. - Jloctyn u3
KopriopatuBHoit cetn Bil'Y. - Pexxum noctyma: http://cs.cdo.visu.ru/

2. Mopo3os B.B. Meroauyeckne ykasaHus K Ja0OpaTOpHBIM paboTaM MO JAUCHUILUINHE
«HaHOTeXHOIIOTHN B MAaIIMHOCTPOSHUM» Ui cTyneHToB HampasieHus 15.04.05 [DnekrpoHHBIH
pecypc] /coct. MopozoB B.B.; Bmaa. roc. yn-r. TMC - Brmamumup, 2021. - Jloctynm u3
KopriopatuBHoit cetn Bil'Y. - Pexxum noctyma: http://cs.cdo.visu.ru/

3. MopozoB B.B. Meroanueckie peKOMEHJAlMM K BBIMOJHEHHIO CAMOCTOSTENbHONW palboThI 1O
micnuuinHe  «HaHOTEXHOIOTMM B MAalIMHOCTPOSHWH» sl CcTyAeHToB Hampasienus 15.04.05
[DnexTpoHHBI pecype] / coct. Mopo3oB B.B.; Bnan. roc. yu-t. TMC - Bnagumup, 2021. - Jfoctyn
u3 KoproparuBHO#t cetr Bial'Y. - Pesxkxum mocryma: http://cs.cdo.visu.ru/

4. Mopo3zos B.B. Onenounbsle MaTepralibl 0 AUCHUIUIMHE «HaHOTEXHOIOTUH B MAalTUHOCTPOEHUN)
1u1s ctynenToB Hanpasiienus 15.04.05 [Dnexkrponnsiil pecype] / coct. Moposos B.B.; Bman. roc. yH-


http://i.uran.ru/webcab/journals/journals/524
http://www.mashin.ru/eshop/journals/naukomkie_tehnologii_v_mashinostroenii/
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/
http://www.rusnano.com/
http://www.edunano.ru/
http://www.rusnanonet.ru/
http://thesaurus.rusnano.com/
http://window.edu.ru/
http://www.nanometer.ru/
http://www.nanonewsnet.ru/
http://www.nano-obr.ru/
https://www.lektorium.tv/
http://universarium.org/
https://openedu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
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1. TMC - Bunagumup, 2021. - Jloctyn u3 kopnopatuBHoil cetu Bal'V. - Pexum pocryna:
http://cs.cdo.visu.ru/

Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTEepHETY,
HEe00XO0AUMBIX /IJISl OCBOCHUSI JUCIUIJIMHBI

1) IMopran LlenTp mucranumonHoro oOydenust Bal'Y [amekTponHbIii pecype] / - Pexum moctyma:
http://cs.cdo.visu.ru/

2) Paznen odpunmansroro caiita Bnl'Y, cogepskamuii onucanne o0pa3oBaTebHON TPOrpaMMBbI
[aexTponHHBIN pecypce] / - Pexxum nocryna: ObpazoBarenbHas nporpamma O6pa3oBarenbHas
nporpamma 15.04.05: http://op.visu.ru/index.php?id=4230

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

1. JTaboparopus 2D- u 3D HaHOCTPYKTYypHPOBaHHBIX MOKPHITUH (ayd. 119-4)

Kpamrxas xapakmepucmuka nomewjenus:

Obmas miomane — 102 kB.M (2 3taxa). 1 artax — nabopaTopHOE M IMPOU3BOJCTBEHHOE
obopynoBanue (67 kB.M), 2 sTax — ydeOHBIH Kiacc Ha 15 mocamounbix MecT (36 KB.M).
CootBerctBytor Hopmam CanlluH 2.2.1./2.1.1.1278-03, CanlluH 2.2.4.548-96, CanlluH
2.2.2/2.4.1340-03, CaulluH 2.4.3.1186-03, III16 01-03, Cuull 21-01-97, Cuull 23-05, HITb 104-03

Obopyoosanue:

1. YcraHnoBka  Jis = HaHECEHHS ~ HAHOCTPYKTypupoBaHHbIX  mokpeiTuii  UniCoat
600SL+:mpousBonutens — PO, rox Beimycka - 2008.

2. CranMoHapHasi ycTaHOBKa JJ1s1 u3MepeHus: Mukporsepaoctu HVS 1000: npousBoautens —
TariBanb. [IpeqHazHaueHa Uit U3MEPEHUST MUKPOTBEPAOCTH B TOM YHUCJIE U TOKPBITHIA.

3. HcneITatenbHas cucreMa Ha pacTsbkeHue Tepmokamepoit WDW-100.

XKectkocts cunosoit pamel: 100 kH/mm, Hanbonbias npenensuast mHarpyska: 100 kH (10 Tc);
Tun npuBoga: snekTpomexaHuueckuii, TouHocTh u3Mepenus Harpysku: +1,0%(mo 3axazy 0,5%),
Huanazon m3mepenus Harpysku: 400 H ~ 100 xH; (0.4%-100% monHOM mIKaJibl, aBTOMAaTHYECKU
nepekirovaemble mkansl), 6 mxkan, Paspemenue narpysku: 0,001% FS | Jlnamason m3mepenus
nedopmaruu: 2 — 100%, Tounocts uzmepenus nepopmaruu: +1,0%

4. Kanorectep CSM CAT (Mogens CAT-S-AE), IIpoussoautens: CSM (IlIBeitnapns)

5. Muxkpokomourectep CSM MCT Ilpoussomurens: CSM (Ilseiinapus

6. Tpubomerp CSM (Mognens TRB-S-CE-000) ITpomssoautens: CSM (IlIBefiriapust)

2. Ayn.104-3. Jlabopatopus 31eKTpOoHHOM Mukpockonuu (BxoauT B cocta LIKIT Bal'V)

Kpamkas xapakmepucmuxa nomewenus:

OOmas miomags — 52 KB.M., KJIUMaT-KOHTPOJb, YHCIO IMOCAJOYHBIX MeCT — 3.
CootBerctBytor 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, I1I1b 01-03, Caull 21-01-97, Cuaull 23-05, HITb 104-03

Obopyoosanue:

- TokapHo-(pe3epubiit cranHok EMCO CONCEPT TURN 155 ¢ npuBoanbiMu CkaHUPYROIINAN
aneKTpoHHbIN MUKpockon Quanta 200-3D: npousBoautens FEI (Hunepnansr).

3. JIaboparopwus 30H10B0# Mukpockonuu (Bxoaut B coctaB LIKII Bnl'Y) (Ayxn.419-3)

Kpamkas xapakmepucmuxa nomewenus:

O6mas miomane — 52 KB.M., KIAMAT-KOHTPOJIb, YHCIO TOCAAOYHBIX MecT — 0.
CootBerctBytor 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, TII16 01-03, Cuull 21-01-97, Cuull 23-05, HITb 104-03

Obopyoosanue:


http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://op.vlsu.ru/index.php?id=4230
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Ckanupytomasi 30H70Basi HaHojaOopatopus «MHterpa Aypa»: mpousBoautens HT-MJT
(PD).

— YHUKaJbHBI KOMIUIEKCHBIH MpHOOp, peanu3yroluid Bce OCHOBHBIE MeToauku AFM
(aTOMHO-CHIJIOBOM)  CKAaHUpPYIOIIEH  MHUKpPOCKONUHU.  J[OMONHUTENBHO  pEal30BaH  PEKUM
orpakatenbHOH SNOM (O1KHE01€BOI ) MUKPOCKOTIHH.

4. JTaGopatopusi MOJy4EeHUS U UCCICAOBAHUS YIIICPOIHBIX HAHOTPYOOK (Ayn. 108a-4)

Kpamkas xapakmepucmuxa nomewenus:

OObmas maomans — 102 kB.M (2 staxa). 1 staxx — mabopaTOpHOE M MPOU3BOJICTBEHHOE
obopynoBanue (67 KB.M), 2 3TaX — HCCIEAOBaTENIbCKas Jlabopatopusi Ha 6 mocagouyHbix MecT (36
kB.M). CootBerctBytor HOpMmam CanlluH 2.2.1./2.1.1.1278-03, CaulluH 2.2.4.548-96, CaulluH
2.2.2/2.4.1340-03, CanlluH 2.4.3.1186-03, I1I1b 01-03, Caull 21-01-97, Cuull 23-05, HITb 104-03.

Obopyoosanue:

- YCTaHOBKA JJIS MTOJIY4eHHSI YTIIEPOJHBIX HAHOTPYOOK M BOJOKOH «TayHUT»: MTPOU3BOIUTEND
— PO, ron Beimycka — 2008.

[TpoMBIIITIEHHBINA PeakTOp AJIS MOJIyYeHHUs YTISPOAHBIX HAHOTPYOOK, HAHOBOJIOKOH B 00beMe
2000 r B rof.

- YCTaHOBKa yJIbTPa3ByKOBOW MOIKHU: pousBoauTenb Y3 Texuuka (P®). [Ipennasnauena ans
MPEBAPUTEILHON OYMCTKH U TTOATOTOBKH PEXKYINET0 HHCTPYMEHTA K HAITBUICHUIO

- nucrnepratop: mpousBogutens Y3 texunuka (P®). [IpennasnaueHn pans pasaeneHus
HAHOTPYOOK ¥ HAHOTIOPOIITKA U TIOJITOTOBKH KOJIJIOUTHBIX PACTBOPOB.



Pabouyro mporpamMMy COCTaBUI 4 7 4. /AL@CALOA /W K K ﬁ/y
/ (G{I/IO " romxuders, nozumcs) /

Penensent (npeacrasuteins paboroaarens):

I'enepansusiii gupexrop OO0 «HIIO «MuJlutTex» oy 'ﬂ \
K.T.H., JOUEHT T e p
Cyxopyxos JIB. .

(mecTo paboTsl, nomxHOCTH, DHO, 110)1111401,) , s

IMpotokon Ne -/ or 37 Ld. A/ rona

3aBenyromuii kKaheapoit . 7’// Wg@& Motesop AR
7(®U0, nofrmcs) [

[Iporpamma paccmoTpeHa U 0100peHa Ha 3acefaHuu Kadeapsl «Texnonomx M%IOCTPO(?HHH»

Pabouas nmporpamma paccMoTpeHa 1 0100peHa

Ha 3acelaHuM ydeOHO-MeToaudeckod Komuccuu HampasineHus 15.04.05 «KoncTtpykTopeko-
TEXHOJIOTHYECKOoe 00ecreueHrne MallTHHOCTPOUTETHHBIX IIPOU3BOJICTBY

ITporoxkon Ne 7 oT H.Lf. Ay TOna /
[Ipencenarens koMuccuu g_v:/_/ % 009/ Ww‘ /f »K

/
DUO, [HomKHOCTS, nommcx:)

JIMCT NEPEYTBEPXKJIEHUSA
PABOYEM ITPOT'PAMMBI TUCIATLIUHBI

Pabouas nmporpamma onobpena Ha yueOHBIH rof

ITporokox 3acenanus xadenper No oT roja

3aBenyromuii kadeapoi

Paboyas nporpamma o00peHa Ha yueOHBIHi roj

ITpoTokon 3acenanus kapenps! Ne oT rozxa

3aBenyroiuit kageapoit

Pabouas mporpamma ogobpena Ha yueOHBIN rof

[Iporokomn 3acenanus xadeaper No oT roja

3aBenyromuit kapenpoi




