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1. HEJHX OCBOEHMA THCIUILIHHBIL

IenaMu OCBOGHMS MHUCIUITHHBI «HaHOTEXHONOTHHM B MAallMHOCTPOSHHH» ABJAIOTCS
IIOATOTOBKA K IpodeccCHOHANBHOH [OeATeNbHOCTH B 00NacTH HCCHedOBaHMi M pa3paborok,
HalpaBieHHBIX HA NOAACPKaHUC U Pa3BUTHE HAIIHOHAIBHOM TEXHONOTHYECKOH cpelsl; Ha CO3JaHuC
HOBBIX M HPHMEHEHHE COBPEMEHHBIX HPOM3BOJCTBEHHAIX IIPOLECCOB W MAalMHOCTPOHTEIBHBIX
TEXHOJIOTHH.

MECTO JUCHRILIAHLL B CTPYKTYPE OIIOII
Hucrmmma 51.0.08 «HanoTexnoqoray b MAIMHIIOCTPOEITHA» OTHOCHTCS K JHCIHITITHIIAM

o0s3aTensHod  d"acTH  ydebHoro mmasa mpo Hampaenesmo  15.04.05  «KoncrpykTopcko-
TEXHOJIOTHIeCKoe obecneueHHe MAITHHOCTPOHTENBHEIX IPOH3BOACTBY.

[Ipepexsusursl: «MeToyOJOHs HaYUHBIX HCCHEMOBAHME B MAIUMHOCTPOSHUH», «Merojsl
obecrieyeHns Ka4ecTBa MAIMHOCTPOHUTENEHOH IIPOTYKITHH »

Pazpespt  AHCHMIUIMHBI M MEKIHCHHILIMHADHBIE CBS3H ¢ 00eCHeYHBAK UMM
(MpeapIymMMHK) JHCIHILIMHAMH | 00ecieddBal UMM (oc/1eyIHMH) THCHAIIHHAMA

HaumenoBanue oOecnednBaroinmx. (IpeablIyIIHX) Paznenr! naHHOH JUCUIMILIHHBL, KOTOPEIE
JHCLHIUTHH B 00eciedHBAIOINX (TTOCAETYIONIHX) HeoOXOMMMEI IS H3YUeHHs 0DecIeHBAEeMBIX
JHCIMIUIHH (nocnenyroniux) FHCIUIUIMH
2 ceMecTp
1 | 2 i 3
ITpeqmecTBYIOIIHE AHCHUNINHEI
1 BeinyckHasg kBanuHKalHOHHas paboTa. + + +
2. Meroagonorus Hay4HEIX HCCIEI0BaHKH B + + +
MalIMHOCTPOCHHH.
ITocnenywiiye JHCHHNIHHEL

1. CoppeMeHHEIe TIpOGNAeMbl HHCTPYMEHTAIBHOTO + + +
o0ecneyeHns
2. Meronsi NonyYeHHs HAHOCTPYKTYPHPOBAHHEIX + + +
MaTepHaJIOB M IIOKPHITHI B MAIIHHOCTPOESHHH.

3. INTAHUPYEMBIE PE3YJIbTATHI OB YHEHUA 110 JTUCITUII/IMHE
IInanupyeMsle pesynpTaThl 00ydYeHMA [0 HHCHHINIKMHE, COOTHECCHHBIE C IJAaHUPYEMBIMH
pe3ynsTatamu ocsoenus OITOII (koMIeTeHIMAMH U HHIMKATOpaMH JOCTIDKEHHUS KOMIICTCHITHH)

DopMupyeMble [TnasupyeMeie pe3yARTaTe 00YHeHHs N0 AUCTMIUINHE, B COOTBETCTRIH C Hawmenoranve
KOMIIETEHLIHHI HHIMKATOPOM HOCTHKECHHI KOMIETEHIIHY OLIEHOYHOro
(xonm, HWuanxatop PezyanTaThl 00Y4YEeHHS 10 JHCLATIIHHE cpenacTra
colepxanHe JOCTHXEHHA
KOMIIETEHIIHN) KOMIIETCHIMH
(x00, codepaicanue
unduxamopa)
OIK-2. OIIK-2.1. 3uaer 3uaet: TectoBeie
Criocoben COBPEMEHHbBIE - COBpeMeHHbIe AOCTIOKEHHAT HAHOTEXHOJIOTHH B BOTIPOCH!
pazpabaTeiBaTh | METOIBI Paccnu u 2apylesom; OTtueTr! o
COBPEMEHHEIE HCCIe0BaHHH B - OCHOEHKIe NPpo6neMbl pa3sBUTHA HAaHOTEXHOJOTHH B | nabopaTopHEIM
MCTOIB obaacrty MAIHHHOCTPOCHHUH; paboram u
HCCTIEAOBaHHUS, | MALUWHOCTPOEHHA. | - 3TANEI H3TOTOBIIEHHS HIENH ¢ IpHMeReHHEM NpaKTHYECKHM
OUCHHBATE U OIIK-2.2. YMeer | HAHOTEXHOJIOIHI. IAHATHAM
IIPeACTABIATE AJIEKBATHO YMmeeT:
Pe2YIIBTATH OLIEHUBATE K - HCIONB30BATE COBPEMEHHbBIE HAYUHEIE METO/IB
BEINOTHEHHOH IpaMoOTHO HCCNENOBAHNS, NUATHOCTHKY NIPY CO3TaHHH
paboTEL NPEoOCTARHTD HaHOMATePHANOB | HOKPHRITHH;
Pe3YIETATH - BHEAPATH 3¢ QICKTHBHEIC TEXHOMOTHI
BEINIOJTHEHHOH HM3rQTOBAEHHA MAIMHOCTPOHTENEHEIX H3JENHH,
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paloTEL.
OITK-2.3.
Bnapgeer
HaBBIKAMH
pazpaboTku
HOBBIX METOJIOB
HCCIIENOBaHM B
cBOeH
NpeaMETHOM
obacTy.

CPEICTB W CHCTEM X COTIPOBOXK/IEHHS Ha
NPOH3BOACTBE;

- jopMynupOBATH TEXHHHECKHE IPOOIeMBbl
CO3IaHUA TEXHOJIOTHYECKHX IIPOLIECCOB C
HCTIONB30BaHHEM HAaHOTEXHOJOTHH.

Biapeer:

- METO/IaMH H3MEPEHHS, aHAIH34, JHATHOCTHKH
MaTepHaloB H NOKPBITHIL;

~ OTILITOM COCTABJIEHHS TUIAHOB PEaTTH3aIHH

3¢ PeKTHBHBIX TEXHONOIHI H3rOTOBNEHHA
MallIHHOCTPOUTENBHBIX H3IeTHH;

- OTBITOM BBIOOpA MaTEPHANOB M HHCTPYMEHTOB JUis
obecnedyeHHA HAyKOSMKOrO TEXHONOTHYECKOr 0
npouecca Ha OCHOBE KPUTEPHER OLICHKH.

4. ObPBEM U CTPYKTYPA JACIIUITINHBI

TpymoeMKOCTE MHUCITHILTHHEI COCTABIAET 5 3aUeTHBIX equHuMII, 180 uaca

TemaTu4eckuii nau
¢opma o6yucHUA — 0 IHAA

KonTaxTHas pabGoTta DopMEt
ofyyarcmuxcs TEeKYLOEero
5 C TIeZIATOTHUECKHM § KOHTPOIS
al 8 pabOTHHKOM £ _| ycnesaemoctu,
Ne HaumeHoBaHHe TeM WHIH § § 2 v ~ | E§ tpopma
nn PasfeNOB/TEM JIHCLAILIHHEL 5 =| =| ¥ « § ~| o E 8 € '§| mpoMexcyTouHoi
: @] E;( S| 2E| ¢ g 55 S § " arrectanmmm
c % E % S8 § S 8 (no cemecmpam)
= g © & & » §F
2 2 S
] = =

1 HanoTtexnonoruu nns PeiiTBr
MAULIHHOCTPOSHUSA: COCTOAHHE H 2 1 - - - 4 | xonTpoan Ne 1
TIepPCIIEKTHREI TPHMEHEHHS.

2 OyIepeHsl, HAHOBOJIOKHA K 2 12 ) 4 i 6
HaHOTPYOKH.

3 HanonokpsiTug B 2 3 ) 9 ) 6
MAalIHHOCTPOSHHH.

4 O6BeMHEIe U KOMITOIUTHEIE 2 PejiTuHr
HaHOMATEPHANSI, THITB CTPYKTYP 4 - 2 - 6 | koHTpons Ne 2
HaHOMATEPHATIOB.

5 IlepcrieKTHER! HAHOTEXHONOTHH B 2
CHCTEMAX 3alMCH H XpaHeHH: 5 - 2 - 6
undopManuu.

6 Omnpenenenne GH3HKO- 2
MEXaHHYECKHX CBOHCTE 67 | - ) 4 14
HAHOCTPYKTY PHPBOAIIIILIX
NOKPBITHH H MaTepHAaJIOB.

7 OneKTpOHHAasA MUKPOCKOITHA. 2 | 89| - - 12 | Peftrunr

8 ATOMHO-CHIIOBAS. MUKPOCKOLLHSL. 2 | w0 i} 12 | XoHTpomb Ne 3

11

9 OnpeneneHue aare3HOHHLIX 2 12- ) ) 4 g
CBOJHCTB. 13

10 | Pasmepnas raHo0OpaboTka Ha 2 14- ) 4 5 10
crankax YITVY. 16




11 | Hagonopowks u ux 2 | 16-
- 4 - 10
HCIIOAb30BaHHE. 18
12 | Yerpoictra ans 2 ) ) ) 10
HaHOTIEpeMelleH H.
Bceero 3a 2 cemecTp: 18 18 108 | Ox3amen, 36 yac
Hanuuue B pucuurmene KI/KP -
Hroro no gHCITHNIAHHE 18 18 108 | Ox3amen, 36 yac

Conepmanne HPAKTHIECKHX 3aHATHH 10 AMCHHNJIHEE

IlpaxTuueckas padora Nel. AHami3 nmpuMeHEHHY HAHOTEXHONOTHH B PAa3IMUHBIX OTPaciIix
MAIIMHOCTPOEHHS.

Codeporcariue: AHaMM3 NyTed pa3BUTHA HAHOTCXHONOTHH M NpPHMEHEHHA pPAa3IAYHBIX
HAHOMATEPHAJIOB X HAHOIIPOIYKTOB B PA3IAYHBIX OTPACILIX.

IIpaxkTuueckas pabora Ne2. Pone HAHOTEXHOIOIHH B IOIYYEHMH HOBBIX KOHCTPYKIIMOHHBIX
MaTepuanos ¢ 33 JaHHbIMK CROMCTBAMH.

Codeporcanue: ABanu3 IpeMMYyIIeCTB NPHMEHEHHS HAHOTEXHOMOTHH B IONYYEHHH HOBEIX
KOHCTPYKIIMOHHBIX MaTepHajoB C 3aJaHHBIMH CBOHCTBAMH.

IIpaktueckas pabota Ne3. OOocHoBaHHE HeOOXOTHMOCTH IPHMECHEHHS YIPOUHSIOLIHMX
HAHOTEXHOJIOTHH JUI1 HHCTPYMEHTOB I TEXHOJIOTHYECKOH OCHACTKH.

Cooeposcanue: Bribop H obocHOBaHME HEOOXOMHMMOCTH IPHMEHEHHS YIIPOUHSIIOLIHNX
HAHOTEXHOIOTHH I HHCTPYMEHTOB ¥ TEXHOIOIHYECKOH OCHACTKH.

Ipaxrrgeckas pabota Ned. Hccnenopanue BO3MOKHOCTH BHEIPEHHS
HaHOTEXHOJIOTHYECKHX pa3paboTOK B MAITHHOCTPOKUTEIBHOM IIPOM3BOACTRE.

Codeporcanve: Bumel um obnacTH IpEMeHEHHS HAHOTEXHOJIOTHYECKHMX pa3paboTok B
MaITHHOCTPOUTENHFHOM IIPOH3BOJICTEE.

[Ipakruyeckad pabora Ne5. CpasHeHMe PexylUMX CBOHCTB CTAHIAPTHOrO MHCTPYMEHTA H
HHCTPYMEHTA, H3TOTOBIEHHOTO IIPH IMOMOIIHM HAHOTEXHONOTHH.

Codepacarue: CpaBHEHHE PEXKYIIMX CBOICTB CTAaHAAPTHOTO MHCTPYMEHTA H HHCTPYMEHTA,
M3rOTOBJEHHOIC IPH MOMOIIH HAaHOTEXHOIOTHIA.

IIpaxtrueckas pabora Ne6. CpaBHEHNE PEXKYIIUX CBOUCTB CTAHAAPTHEIX CMEHHBIX IINACTHH X
IITACTHH C HAHOMOKPHITHIMH.

Codepxcanue: CpaBHeHHe PEXYIIHMX CBOWCTB CTAHZAPTHBIX CMEHHBIX IUIACTHH H IJIACTHH C
HAHOIIOKPBITHAMH.

Conep:xanue JabopaTopHLIX padoT N0 JUCHNILIHEE

JlaGoparopHas pabora Nel. Onpenenenue GU3IKO-MEXaHHIECKHX CBOHCTE
HAHOCTPYKTYPHPOBAHHEIX TTOKPEITHH U MAaTEpHATIOB.
Codeporcanue: I3ydelne IpanIHNa QeifcTBIST H OCHOBILIX Y3JI0B KaoTecTepa.

JuGoparopuas padora Ne2. 31nekrpolinas MUKPOCKOITHS.
Cooepoicanue: W3ydenme npuHNmMDa JefiCTBAS W OCHOBHBIX Y3JIOB  DICKTPOHHOTO
MHKPOCKOIIA.

Jlaboparopruas pabota Ne3. HccnenoBaHus TONMONOIMH IIOBEPXHOCTEH METOINOM ATOMHO-
CHIIOBOM MHKPOCKOIHH.
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CO@G]JD}CQHME.' HSY‘-IBHHE IIPpHHITAIIA JeHCTBHS ¥ OCHOBHBIX ¥Y3JIOBE aTOMHO-CHIIOBOTO
MHKPOCKOTIA.

JlaGoparopras pabota Ned. MccinezopaHue aire3MOHHBIX CBOMCTB HaHOCTPYKTYPHPOBAHHEIX
HOKPEITHI.

Codeporcanue: IlpoBeaenue nccie0BaHUS aAT€3UOHHEIX CBOHCTB HAHOCTPYKTYPHPOBAHHEIX
HOKPBITHH.

JlabopaTtopHas pabota NeS. [IpMHIMIOBI M METOABI NONYYCHHS (PyIICpEHOR, HAHOBOJNOKOH M
HaHOTPYOOK Ha yeTaHOBKe « [ayHurTy.

Codepocanue: V3yueHre IPHHIAIIOR ¥ METOJOB IIONYYeHUs (yIUIEPEHOB, HaHOBOIIOKOH H
HaHOTPYOOK Ha ycTaHOBKE « TayHUTY.

Jlabopatopras paGora Ne6. Ilpuriun pa6o*r51 H YCTpPOHCTBC YCTAaHOBKHM IJii HAHECEHHA
ranonokpeiTHi UniCoat 600 ST+

Codeporcanue: VsydeHue npuHImna pa6on:1 H ycTpoicTBa YCTaHOBKM JUI1 HaHECEHHS
Hagonmoxpertuit UniCoat 600 SL+.

Jlaboparopras pabora Ne7. TuIlbl BAaHOTIOKPEITHE B MAIIHHOCTPOEHHH,
Cooepacanue:  V3yueHne  pasiu4HBIX  THIIOB  HAHONOKPHITHH, INPHMEHAEMBIX B
MAIUMHOCTPOSHHH.

Jlabopatopras pabota Ne8. Ompenenenue (HHU3NKO-MEXaHWUECKUX CBOWCTB HAHOCTPYKTYPHBIX
MIOKPBITHIL 1 MATEPHATOB.

Cooeporcanue: OmpeneneHye $pU3NKO-MEXaHHIECKUX CBOHCTB HAHOCTPYKTYPHBIX IOKPHITHI
H MaTepHasIoB.

JlaGoparopras pabota Ne9. O6GseMHBIE H KOMIIO3HTHRIE HAHOMATEPHATIEL.
Cooepoicanue: Vzyuenne pa3nuyHbIX THIOB OOBEMHBIX H KOMIIO3HTHBIX HAHOMAaTepHAJIOB.

5. OHEHOYHBIE CPEACTBA JJA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAIIAU 110 UTOT'AM OCBOEHUS TUCHUTLIAHLI A
YYEBHO-METOJUYECKOE OBECIIEYEHHE CAMOCTOSITEJILHOM PABOTHI
CTYIAEHTOB

5.1. Texkymuii KOHTPOJL YCIEBAEMOCTH (DelimuHz-KOHMpPOiy 1, pelimuHz-KOHmpone 2,
petimune-koHmpos 3). 1Ipueooamces KOHMPORLHBIE 8ONPOCH U 3A0AHUS OISl NPOGEOCHUA MEKYUe20
KOHMPONR YCHeaaeMoCHil.

Bonpocs pefitunr-kontpoias Nel
HawoTexsonorau 11 Malm@uHOCTPOCHHA: COCTOSHUC H IIEPCIICKTHBEI IPUMEHCHHS.
Wcnonp3opanie HAHOTEXHONOTHE ISt CO3JAHHS BBICOKOA()(EKTHBHEIX TEXHOJIOTHHECKHX
IPOLECCOB.
3. POCHAHO: cTpaTerus pa3BHUTHI MAIIHHOCTPOUTEIBHEIX OTpaciei.
4. OynnepeHH — TEXHOJIOTHH [IONYYeHUA, IpUMeHIeMoe 000pyaoBaHHE.
5. HaHOBOIOKHA — TEXHOJIOIHH IOIYUEeHUS, TpHMEHIeEMOoe 000pyI0BaHHE.
6. Hauotpybxu TexIiolornd IOJyUlelns, ipaMeliseMoe o0opyIonaie.
7
8
9

M=

.

[Monyuenre HaHOMATEPHATOB KaK TEXHOIIOIHYECKas 3a/1ava.
. Hanecenne nanomoKpLITHIi KaK TeXHOJIOTINCCKas 3a1a84.
HaneceHre HAHOCTPYKTYDHBIX  HM3HOCOCTOHKMX HOKpHITHH Ha  obpabareiBaromuit

HHCTPYMEHT.
10. Hanecenne NOKPHITHH Ha aMa3HEIH TOPOIIOK.

11. Hanecenue nexopaTHBHO-3aMHTHEIX NOKPBITHH Ha KOpNyca HHCTPYMEHTA.
12. MisToTOBIEHKE KATOJOB H MUIIIEHEH A HAHECEHH HAHOCTPYKTYPHBIX IIOKPBEITHH.



6

13. HanomomudHKamus NOBEPXHOCTHOTO CIIOS.

14. HaropasMepHas 06padoTka pesxymuxX KPOMOK H IEpeX0AHLIX MIEMEHTOR 00pabarbiBaroiiero
WHCTPYMEHTA.

15. HepasseMHOe coelMEEHHE HAHOCTPYKTYPHBIX IoBepxHocTeil paboweilt wacTH M xopmyca
HHCTPYMEHTA.

16. ObpeMHEBIe ¥ KOMIIO3HTHEIE HAHOMATEPHATIBL.

17. IllTaMIIOBBIE CTANM H TBEPABIE CIUIARE] B PEXCYIIMX HHCTPYMEHTAX.

18. Pexxymme 1 xepaMuyecKre MaTepHansl.

19. TTomkpuTanveckne anMassl B KyOuueckuit HuTpu 6opa.

20. Cozganue «iaealbHOT0» PEXYIIEro MaTpHeana.

21. IlepclieKTHRBI HARHOTEXHONOTHH B CHCTEMAaX 3aIACH H XpaHeHHs HHGOpMAaIlHi.

Bonpockl peiTnar-KoHTpoas Ne2
HanonsMepeHHs H HaHOIUAarHOCTHKA — OCHOBHBIE ITIOHSTHA.
ObopynoBaHue [Ulst IPORECHIS HAHOU3MEPERHIA.
Meroayka nNpoBe/ieHHN HAHOH3MEPEHUT.
Obopyaopanue a5 NPOBEACHUS HAaHOAUATHOCTUKH.
Meroauxa npoBeNeHNUI HAHOAUATHOCTHKH.
Omnpernenenne QU3UKO-MEXaHHIECKHUX CBOMCTB HAHOCTPYKTYPHPBOAHHEIX ITOKPBITHIA.
OnpeacncEne QU3HKO-MCXaHHYCCKHX CBOMCTB HAHOCTPYKTYPHPBOAHHEIX MATEPHANIOB.
ONCKTPOHHAS MUKPOCKOIINA ~ IPHUHIUNI PpaboTsl, 0bopyaoBaHue.
ATOMHO-CHIIOBAs MUKPOCKOIHS - NPUHIUI paboTel, 060pyI0BaHHE.

R e A ol ol S e

Bonpoce peiffTHHr-KoHTpOA Ne3
CoepemMeHHEIe MEPORBIE TEHACHINH PA3BHTH HAHOTEXHOJIOTHHA B MANIHHOCTPOSHUH.
Crparerus pa3BUTHI HaHOTEXHONOTHH B Poccunn.
Pazmepnas saHooOpaboTKa — BHIBL.
CrepxTOUHEIE CTAHKH i1 HAHOOPaOOTKH.
Cospanye cBepXMaIsIX KOIMHA CYIIEeCTBYIOMHX MaKpoOOBEKTOR.
PazpaboTka 06pa3noB, He HMEIOMIHX TPATHLIMOHHBIX AHAJIOTOR.
HaHOTIOpOIIKY 3 HX MCTIONIL30BAHHE.
Hanonopomxu. Oxcajipl MeTannoB. CMECH H CII0MKHEIC OKCHIBL
Kommaktipopanue HaHOIOPOIIKOB.
. YcTpo#icTRa HaHONIEpEeMEMIEHHH sl TEXHONOTHIECKHX ONepanmii.
. PoOOTEL, MaHUIIY IATOPE! 1)1 HAHOIIEPEMEIICHHH.
. HaHO3IeKTpOMEXaHHIECKHE CHCTEMBL.

e A el S o

et ek
N = D

Bonpocs! k a3x3aMeHy
Hanorexsonorus s MalIMHOCTPOSHHA: COCTOSHHE 1 IIEPCIEKTHBE! IPHMEHEHUS.
HanosnexTpoMeXaHHYECKHE CHCTEMEL
MunuruayanbHOE 3agaHue: olpeelieHie CBOMCTE 00paslia MaTepHaa.
Hcnonp3zopaEne HaHOTEXHONOTUH I CO3IAaHHS BHICOKOIPQEKTHBHBIX TEXHOJOIHYECKHX
IPOIECCOB.
MuoueuayansHoe 3agaHue: olpeeleHue CBoiCTB 06pasiia MaTepuaa.
Po6oTEl, MaHMITYIATOPH! A1 HAHONICPCMCIIICHHIHA.
7. WumMBHAyanbHOE 3alaHHe: COCTaBJICHHE TEXHOJIOIMIECKOro Ipoliecca HAHECSHHs IIOKPBITHH
Ha HHCTPYMEHT.
8. DynnepeHSHI — TEXHOIOTHH NOTYUEHUs, TPUMEHseMoe 000pyoBaHHKE.
9. VYcrpolicTBa HaHOTIepeMELEHHH I TEXHOIOTHYECKUX OTEpaluil.
10. s uBr ayansHOE 3a/laHHe: BEIOOD METOIOB H3MEPEHUS HAHECEHHOTO [HOKPBITHSL.
11. HanoTpyOKH ¥ HaHOBOJIOKHA — TEXHOJOTHH TIOJyIeHHS, IPHMeHIeMoe 000pyIoBaHHe.
12. CBepXTOUHBIE CTAHKK A HAHOOPaOOTKH.

B

A
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13. MeauBrayanpHOE 3aaHKe: OIIEHKA XapakTePHCTHK PEXyIIero HHCTPYMEHTa ¢ IIOKPBITHEM U
6e3 Ha OCHOBE YCTaHOBNIEHHBIX KPHTEPHEB.

14. IlonyuyeHre HaHOMATEPHANIOB KaK TEXHOJIOTHUeCKas 3ajaya.

15. Pasmepras Hano0OpaboTKa — BHIBL

16. MumuBuyansHOe 3a1aHHe: OIIpeIelIeHAE CBORCTB obpaslia MaTepHana.

17. Hanecenye HaHOIIOKPEITHII KaK TEXHOJNOrMYecKas 3aada.

18. CtpaTerus pa3BUTHI HAHOTEXHONOTHH B Poccun.

19. UsausuayansHOe 33iaqie: cOCTaBNeHHEe TeXHOIOTHIeCKOro Iponecca HaHECeHU TTOKPEITHS
HA WHCTPYMEHT.

20. HaeceHMe  HAaHOCIPYKTYPHBIX — M3HOCOCTOMKMX — HOKpbIMA — Ha  obpadarsisarouiuit
HHCTPYMEHT.

21. DnexTpoHHas MHKPOCKOITHS — MIPHHIMI paboTel, 000pyaoBaHIe.

22. UnnueuayansHOE 33aHie: BRIGOP METONOB H3MEPEHNI HAHECEHHOTO ITOKPHITHA.

23. MeTtonuka IpoBeNcHHS HalJOH3MEPEHHIT.

24. Hanecense NOKpLITHI Ha alMMa3HBIH TOPOINOK.

25. MupueunyansHoe 3afanue: onpeeneHue ceoicTs obpasiia MaTeprana.

26. Hanecenne JieKOpaTMBHO-3aIHTHBIX HOKPSLITHHA Ha KOPITyca HHCTPYMEHTA.

27. ATOMHO-CHIIOBaA MUKPOCKOIAS - IpUHUMI paboTel, 060pyIoRaHueE.

28. ManuBuayanpHOE 3aaHue: COCTABICHHE TEXHONOTHYECKOT0 IIpolecca HaHECEHH S TOKPRITHA
Ha HHCTPYMEHT.

29. HM3rotoBnenne KaToI0B H MUIIEHEH IS HaHECEHHUS HAHOCTPYKTYPHEBIX HOKPBITHH.

30. PaspaboTka 00pazios, He EMEIOIINX TPaJHIHAOHHEIX aHATOTOB.

31. UnpuBpayanbHOE 3aaHKe: BEIOOP METOAOB H3MEPEHH] HAHECEHHOTO [TOKPLITHS.

32. CoBpeMeHHEIE MEPOBEIE TEHACHINH pPAa3BHTHS HAHOTEXHONOTHI B MalTHHOCTPOCHHH.

33. HanoMomuduKanus IOBEPXHOCTHOT'O CIOL.

34. ManueuyansHoe 3aaHyue: onpeaenesye cBoicTs o0paslia MaTeprana.

35. HaropasMepHas 06paboTka pexyLIuX KPOMOK M MEPEXOAHEIX 3JIEMEHTOB 00pabaThIRaIOIEro
HHCTpYMEHTA.

36. MeToauka IIpoBeAeHII HaHO{HATHOCTHKH.

37. UgpuBuayanpHoe 3aJaipe: COCTARICHHAC TEXHONOTHIECKOrO [Ipollecca HAaHECEHUS TOKPEITAA
Ha HHCTPYMEHT.

38. HepasseMHOe coelMHEHHE HAHOCTPYKTYDHBIX InoBepXHocrtedl pabouel wacTH # Koplyca
HHCTPYMEHTA.

39. Cozganne cRepXMalbIX KONHH CYIIECTRYIONINX MaKkpooOBEKTOR.

40. UuauBUOyansHOE 3a0aHie: BEIOOD METOROB M3MEpEHHI HAaHECEHHOTO MOKPBITHA.

41. O6BeMHBIE H KOMIIO3HTHEIE HAHOMATEPHAEL.

42. Onpepenenue PH3UKO-MEXaHHIESCKIX CBOMCTB HAHOCTPYKTYPHPBOAHHLIX TOKPHITHIA.

43. MuauruiyasipHoe 3afiadue: onpejenenye ceoitcte obpaszna MaTepuana.

44, IIlraMII0BBIe CTANIM H TBEPJILIE CIUIABEL B PEXYIIMX HHCTPYMEHTAX.,

45. KoMnakTHpoBaHKre HaHOIIOPOIHKOB.

46. UuauBuayansHOe 3a1aHHE: COCTABJIEHHE TEXHOIOTHYECKOT0 Ipollecca HaHECEHHT TOKPBITHI
Ha HHCTPYMEHT.

47. O6opyaoBanue A NPOBeIeHHI HAHOUAMEpeHHRH.

48. Pexxymye ¥ KepaMHYIecKHe MaTepHalbL.

49, UuauBuayanLuoe 3aJaine: BLIOOp METOOB M3MEPElHs HaHEeCEIIOr0 NOKPLITHSL.

50. HanonzMepeHHs 1 HAaHOAMArHOCTHKa — OCHOBHBIE IGHATHSL.

51. IlomukpuTannuyeckue anmMassl U Kyoudeckuil HETpup 6opa.

52. UHAMBUAYIBHOE Sa/ldHUE. OLIpeelleHie CBOHCLE 00pasia Malepralla.

53. Hanonopomxy. Oxeuypr Metainios. CMecH U CIIOXHBIE OKCHJIBL.

54. Onpenesienne PU3MKO-MEXAHUUECKHAX CBOHCTB HABOCTPYKTYPHPBOAHHLIX MATEPHAIOB.

55. UsanBuayaipHOe 3aJaHrE: ONpeeNieHNe CRoicTR 0Opa3a MaTepHrana.

56. Co3gaHne «MAEabHOTO» PEXYIIETo MaTepHaa.
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57. Merojuka IpoRe/IeHUs HAHOIMArHOCTHKH.

58. I/IH)IHBH,IIyBJIBHOE 3aiaHHE! COCTABNICHHE TEXHOJIOTHYESCKOr0 IIPOoLecca HAaHCCEHH ITOKPBITHS

HA UHCTPYMEHT.
59. IlepcueKTHRE HAHOTEXHONOTHA B CHCTEMAX 3aIHCH K XpaHeHHAT HHOOpMAIHH.
60. Hagonopomky B X HCIIONB30BAHHE.
61. lagusuyansHOE 3aAaHue: BEIOOP METONOB H3MEPEHHS HAHECEHHOTO TOKPHITHS.

Hpe,uc*raBneHHme BOIIPOCEI TaK e MOTryT CIYXHTH OCHOBOI JUIA COCTARIEHHA TECTOBBIX

SK3aMEHAIIMOHHBIX  3afjaHuil.  Tecrsl  NOCTYymHBI  CTYHEHTaM  Ha  cepBepe
http://www.cs.vlsu.ru:81

5.3. CamocTogTensHan paboTa odyqarmerocs.

IIpumepHas TemaTHKa caMOCTOSTENBHOH paboTEL:
Knaccuguraris HaHOTeXHOIOIHH 1 HAaHOPa3MEPHEIX 00LEKTOB.
CocrosHue H NEPCIEKTUBE TPUMEHCHHS HAHOTEXHOIOTHHE IS MAINHHOCTPOCHHSL.
DynnepeHsl.

Hanosonoksa u HanoTpyOKH.

[epcriexkTuBbl HCNIONB30BaHNA rpadeHa.

HasonokpeIThs 1015 pesXyIero HHCTPYMEHTA.

HaHONOKPEITHA B H3AETIHIX MAIIHHOCTPOSHHUA.

O6neMHBIe HAHOMATEPHANEI B MANTHHOCTPOCHHH.
IlepcriekTHBEI HAHOTEXHONOTHH B CHCTEMAX 3allHCH H XpaHeHus wH(popMarnmn.
10. THOEI CTPYKTYp HAHOMATEPHAIIOB.

11. KoMno3uTHEIC HAaHOMATepHANEL.

12. O630p dNEKTPOHHBIX MEKPOCKOIIOE.

13. IIpoceeunBaomas 3JIEKTPOHHAA MEKPOCKOITHS.

14. Pactpopas cKaHMpYIOIIAd 3NEKTPOHHAS MUKPOCKOIIH.

15. Ckanupyroias 30H0Bas MHKPOCKOIIHSL.

16. MeToabl TOBEPXHOCTHBIX HAaHOU3MEPEHUIH.

17. CoBpeMeHHEIE YCTPOHCTRBA ATOMHO-CHIOBOH MEKPOCKOIIWH.

18. YerpoiicTea ad mupakIMOHHOIO agaiusa.

19. CnexTpanbHble METOJE! OLEHKH HAHOCTPYKTYD.

20. PeHTreHOBCKHE METOABI OLIEHKH HAHOCTPYKTYD.

21. HaHouBAECHTHPOBAHHE.

22. Pasmepras HaHOOOpaboTka Ha crankax YIIY. Knaccuduxamus.
23. O630p obopynoBanud I pazMepHoi HaH0OOPabOoTKH.

24. Havonurorpadus.

25. HaHONOPONIKH ¥ MX UCIIONB30BAHHE B MAIIHHOCTPOCSHHH.

26. OCHOBHBIE THIBI YCTPOHCTR JUIA HAHOIIEPEMEIIICHHH.

27. HagoaxTyaTophl U HAHOIIO3UIIHOHEPEL

28. Haxopo60oTE! ¥ HAaHOMAHHUITYIATOPEL

29. Metonp! HaHECEHU T HAHOTIOKPBITHIA.

30. [lonygenre amMa3onoJ00HEX HAHOCTPYKTYPHPOBAHHEIX TIOKPHITHH.
31. HanoMmamuHeL

32. MHOroyHKIHOHATBHBIE HAHOCTPYKTYPHPOBAHHEIE [ICHKH.

WRNA R W

®oHA  oncHOUHBX MaTcpHanoR {POM) ang  [pPOBCACHHS — ATTCCTALMH

Mododle;

YPOBHSA

C(bOpMPIpOBaHHOCTH KOMIIGTCHITHH OGY‘IaIOU.IHXCH 10 JHCIHHIIIKHHE O(I)OPMJISIGTC}I CTACIBHBEIM

JOKYMECHTOM.



6. YHEBHO-METOMHYECKOE U HH®OPMAHHUOHHOE OBECIIEUEHHE
AUCIUAILINHbI

6.1. KauroodecneyeHHOCTE

Haumeropanme IHTEpaTypLl: aBTop, HasBalue, BHI
H30AHHUS, H3HATENECTRO

Ton KHHIMOOBECIIEYEHHOCTD

H3IaHHA
A Hanuune B snexrpornoM Katanore 35C

1

2 3

OcHoBHaA NHTEPATYpa

1. HanoMaTepHaisl 1 HAaHOTEXHONOTHY: Y4eOHUK 11
By30B / E.H. INpsixun, C.A. Bonorkanuua, A I, TTeTkora,
O.10. I'anzynenxo; noxa pex. E.V. paxuua, - 2-e U34l.,
ctep. — Cankr-Ilerepbypr: Jlans, 2022, ~ 372 c.

2022 https:/freader.Janbook.com/book/189483

#1

2. Ceprees, A.I'. HanomeTponorus: MoHorpagus / AL
Ceprees. - Mocksa: Jloroc, 2020. - 416 c. - ISBN 978-5-
58704-494-0. - TeKcT: 2AEKTPOHHEIH,

2020 https:/fznanium.com/catalog/product/12

12455

3. Beenenne B ieMTOHaHODOTOHHKY; (yHIaMeHTAILHELE
OCHOBE! H JIA3CPHEIC METOAE! YIIPARIAEMOT0 NOTYYeHUS H
AMArHOCTHKH HAHOCTPYKTYPHPOBAHHEIX MATEPHATIOB!
yuebHoe mocodue / C. M. Apakensn, A. O. Kyuepux, B.
I'. Ilpokomier [g np.]; nox obuwm. pea. C. M. Apaxensua. -
Mocksa: Jloroc, 2020. - 744 ¢. - ISBN 978-5-98704-812-
2. - TexcT: 31eKTpoRHBIH,

JIOHOJ]HHTG.HBHE{H

2020 https://znanium.com/catalog/product/12

11606

JHTEpaTYpa

1. Pu3nvecKie METONEI HAHCCEHHS HAHOTIOKPEITHIL
yaebHoe nocobue ans By3or / B. C. Myxun [u ap.J; noa
penakuueii B, C. Myxuna, C. P. Hlexrmana. — 3-¢ 13z,
nepepab. u nomn. — Mockga: Mznarenserso Hpaiir, 2022.
— 333 c. — (Beicmee o6pazoranue). — ISBN 978-5-534-
13807-8. — TexcT: anexrpoHHsIi // ObpazoparebHas
miatdopma IOpaiit [caiir].

2022 https:/urait.uw/beode/494749

2. Porog, B. A. TexHONOTrHA KOHCTPYKIHOHHBIX
Matepuainos. HaroTexHonoruy: y9ebunK 104 By3oB /
B. A. Poros. — 2-e u3n., nepepad. u pom. — Mocksa:
Hzparenscrso KOpaiit, 2022, - 190 c. - (Briciuee
o0pasosanye). — ISBN 978-5-534-00528-8. — Texer:
anexkTpoHHslt // ObpazoBaTtensHas maatopma IOpait
[caiir].

2022 hitps:/furait.rivbeode/490806

3. Moposos B.B., Cricoer 3.I1. HanorexHonoruu 8
KepaMHKe: MoHOTpaduA B 2-x HacTax. U.1. HanouacTuIm!
2010-276¢c.

2010 http://e.lib.vlsu.r:80/handle/123456789

/2226

4. Mopozos B.B., Cricoes 3.J1. HanoTex:Honoruu s
KepaMHEKe: Mororpadima: B 2 4. Y.2: HaHomnexkn,
HAHONOKPBITHS, HAHOMeMOpaHEl, HaHOTpYOKH,

H&HOCTEPXHH, HaHonpososoka, 2011 — 167 c.

2011 http://e.lib.vIsu.r:80/handle/123456789

/2487

0.2. [lepnoauyeckne H3TAHUSA

Haumenosanue sicyprana

SnexmpoHHAs GepCus U30AHUA

«BecTHHK MalITHHOCTPOEHHA

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

shinostroeniva/

«BeCcTHHMK HAHO-TEXHOIOTHED)

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

«HaHo-1 MHKpPOCHCTEMHAS TEXHHKaY

http://www .microsystems.ru/

«Hanomnmyctpuga»

hitp:/fwww nanoindustry.su/

«Hanomarepuansl ¥ HAHOCTPYKTYDBI»

hitp://www.radiotec.ry/catalog.php?cat=jr1§
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«Hanorexsnonoruu: Hayka 1 npos3BoacTBOY http://i.uran.ru/webcab/journals/journals/524

«Hayxo€MmKue TEXHOIOTHH B MAUIRHOCTPOSHHHY http://www.mashin ru/eshop/journals/maukomlki

tehnologii v mashinostroenii/

' ié'flﬁoﬁﬁeh&m MALIMHOCTPOGHUA W HAAEXKHOCTE Mawaly» | hitp://www.imash.ru/publishing/journall/

«CoBpeMeHHBIE HAYKOEMKHE TEXHOAOTHEY http://top-technologies.ry/ru
«Texnonorua MallHHOCTPOSHUS» http://www.ic-

tm.ruw/info/tekhnologiva mashinostroeniva

6.3. HutepHeET-pecypcenl

Hazearnue nopmana cebuIka
DenepanpHeli UHTEPHET nopTan « HaHOTEXHONOTHH ¥ HaHOMATepHanb» | http:/www portalnano.ru/
AO «POCHAHO» hitp://www.rusnano.com/
ABTOHOMHaS HEKOMMEPUECKAs OPraHn3alns «3NeKTPOHHOE http://www.edunano.rm

OﬁpaSOBaHHe AN HAHOMHAYCTPHHU»

RusNanoNet.ru - HHGOpMAaIMOHHO-aHANHTHYECKI opral poccuiickoi | hitp://www.rusnanonet.ru/
HallHOHAJILHOK HAHOTEXHOJIOTHYECKOH CeTH

HluTepakTHRHBIH CNOBaph HAHOTEXHONOTHYECKHH TEPMHHOB hitp://thesaurus.rusnang.com/
«EnmmHoe okHO» A0CTYNa K 00pa3oBaTeNbEHEIM pecypcam http:/window.edu.ru/

Caiir Hay4Horo obmecTBa «HaHOoMeTD» http://www.nanometer.ru/
Calit o Ha"oTexHoAorusx B Poccun hitp://www.nanonewsnet.ru/
MexnucuunnnHapHoe 00yueHHe hitp://www nano-obr.ry/
«JlexTopruym», o6pasoBaTenbHBIE KypCcEl HOBOrO TIokoneHus (Massive hitps://www.lektorinm, tv/

Open Online Course), roxroroBieHnble BeIYIIHMY By3aMu Pocchu
CRELHATBHO Ui OHNaiiH obpasoBanus

« Y HHBEpCapHyM», MEKBY30BCKaS IUTOIIANKA OTKPLITOrO dJIEKTPOHHOrG | http://universarium.org/
o0pasoBaHms

«OpenFdu», oTkpsiToe 06pazoBaHue, Kyposl BeAyIIMX By30B Poccun https://openedu.rn/

VYuyeOHO-MeTOAHYECKHE H3TAHHA

1. Mopozor B.B. Mertoanueckne yxazaHES K IpaKTHIeCKHM paboTaM II0  JHCIHILIAHE
«HaHOTEXHONOTHH B MAINMHOCTPOCHHU» OIS CTYIEHTOB HanpabieHus 15.04.05 [DnexkrpoHHsni
pecypc] /coct. Mopozor B.B.; Bnanm. roc. yu-r. TMC - Bumammmup, 2022, - Joctynm u3
xoprnopaTHBHOH cetH Bal'VY. - Pexxum poctyma: hitp://cs.cdo.visu.nu/

2.Mopozos B.B. Meropuucckne ykazaHHS K J1adopaTtopHEM paboTaM [0 JHCLMIIIHHE
«HaHOTEXHONIOTHH B MAIMMHOCTPOCHHHU» NNS CTYAeHTOB Hanpasienuss 15.04.05 [DnexrpoHHBIA
pecypc] /coct. Moposor B.B.; Brnax. roc. yu-r. TMC - Bmammmmp, 2022. - Joctyn mu3
xopropaTuBHOH cetd Bnl'Y. - Pexxum nocryna: http://cs.cdo.visu.ry/

3. Mopozoe B.B. Meroauueckue peKOMEHIAIMH K BBIIOMHEHHIO CAMOCTOATENBHOM paboTel mo
nucuumuHe «HaBOTEXHOIOTHM B MAaUTMHOCTPOSHHM» JUIs CTYIEHTOB Hanpaeneswms 15.04.05
[OnexTponnsni pecype] / coct. Moposos B.B.; Buax. roc. yu-1. TMC - Buagumup, 2022, - JTociyn
H3 KopnopaTHBHOM cety Bal'Y. - PexumM nocryna: http://cs.cdo.visu.ru/

4. Moposos B.B. Oueno4nsie MaTepualsl 1o gucuuninee «HaHOTEXHONOTHH B MAIIWHOCTPOCHHHY
JULL CTyZeHTOB HanpasneHus 15.04.05 [Dnexrponnsii pecype] / cocr. Moposor B.B.; Bnaz. roc. yu-
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T. TMC - Brmamumup, 2022. - JHoctyn wu3 Kopmopartusaoié cerd Bial'Y. - Pexum mocryma:
http://cs.cdo.visu.ru/

Ilepedens pecypcoB MHGOPMALHOHHO-TEIEKOMMYHUKAMONKOMK ceTH «HTepHeT?,
He0OXO0AMMBIX /I OCBOCHAA TNCIMIVIHHBI

1) Ilopranm Lentp mucrannuonsoro obygesus Bnl'Y [anextpoHHEN pecypce] / - Pexum moctyma:
http://cs.cdo.visu.ry/

2) Pazgen oduuuaissoro caiira Bul'V, cogepiuamuil onucanie o0pa3oBaresHol IPOrpaMME
[anexTponHSI pecype] / - Pexxum noctyna: Obpaszosarensuas nporpamma ObpazosaTenpHas
nporpamMa 15.04.05; http://op.vlsu.rw/index.php?id=4568

7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEUEHHE JACITHIIJIMHBL

1. JIabopatopus 2D- u 3D HaHOCTPYKTYPHPOBaHHEEIX HOKpEITHIA {(aya. 119-4)

Kpamxasn xapaxmepucmuxa nomeujeHus;

Obmas nmmomanes — 102 k.M (2 staxka). 1 stax — maboparopHoe M IPOH3BOICTBEHHOE
obopymopanme (67 xB.M), 2 3Tak — yueOHBIH Kiacc Ha 15 mocamoudbelx MecT (36 xB.M).
CooteerctBytor HopMam CanlluH 2.2.1./2.1.1.1278-03, CaulluH 2.2.4.548-96, CarlluH
2.2.2/2.4.1340-03, CanlluH 2.4.3.1186-03, TITI6 01-03, Cuull 21-01-97, Cuull 23-05, HITB 104-03

Obopydoearue:

1. YcraHoBka  [uif  HaHECEHHS  HAHOCTPYKTYpupoBaHHbIX  nIOKpeITME  UniCoat
600SL-mporssomutenst — PO, rox Beimycka - 2008.

2. CrammmonapHas ycTaHOBKa JUIs H3MepeHHst MuaxpoTeepaocti HVS 1000: npoussogatens —
Tattsans. [IpeqnasHadeHa 1 H3MepeHAsS MUKPOTBEPAOCTH B TOM YHCTE B MOKPHITHI.

3. McoelTaTenbHas cHcTeMa Ha pacTsOKEHHe TepMokamepoin WDW-100.

Kectkocte cunoroif pamsr: 100 kH/mv, Haubonemas npenensuas garpyska: 100 xH (10 1c);
Tun npuBoga: 37eKTpoMexaHWdeckw#, TOUHOCT: M3MepeHHs Harpysku: +1,0%(mo 3akazy 0,5%),
Juanazon m3Mmepenus marpysku: 400 H ~ 100 xH; (0.4%-100% monuofi 1OKaiel, aBTOMaTHYECKH
HepeKtoYaeMble mMKansl), 6 mxan, Pazpemenme nHarpysxm: 0,001% FS |, Jlwamason wusMepenus
nedopmarun: 2 — 100%, TourocTs uaMepens jedopmanan: £1,0%

4. Kanotectep CSM CAT (Mogems CAT-S-AE), Ilporssomurens: CSM (reinapus)

5. Maxpoxomburecrep CSM MCT Ilpouseomurens: CSM (Illseiinapus

6. Tpubomerp CSM (Mogens TRB-S-CE-000) IIponssoaurens: CSM (IlIseiinapus)

2. Ayn.104-3. JlabopaTopus sNeKTPOHHOH MHKpOCKONHH (BXomuT B coctas LIKII Bal'Y)

Kpamxas xapaxmepucmura nomeujenus:

Obmaa mniaomames — 52 KB.M., KIHMAT-KOHTPONb, YHCIO IIOCANOYHEIX MeECT — 3.
CooteerctByror HopMam CanlluH 2.2.1./2.1.1.1278-03, CaulluH 2.2.4.548-96, CaulluH
2.2.2/2.4.1340-03, CanlInH 2.4.3.1186-03, TIIIb 01-03, Cuull 21-01-97, Caull 23-05, HITE 104-03

Obopydoearue:

- ToxapBo-(ppe3epHbIil craHok EMCO CONCEPT TURN 155 ¢ npusonubmy CKaHHDYIONIHN
JNeKTpoHHBIH MHKpockon Quanta 200-3D: npoussogurens FEI (Hunepiausr).

3. JIabopaTopus 30HNOBOM MUKPOCKOIHH (BXoAuT B coctas LIKII Bul'V) (Ayn.419-3)

Kpamxan xapaxmepucmuxa noMeujenus”

Obmas mmomazs — 52 KB.M., KIEMAT-KOHTPONb, 4YHCIO IIOCANOYHEIX MecT — 6.
CoorBeTcTBytor HopMmam CanlluH 2.2.1./2.1.1.1278-03, CaulluH 2.2.4.548-96, CanllaH
2.2.2/2.4.1340-03, CanlluH 2.4.3.1186-03, ITI16 01-03, Caull 21-01-97, Cuull 23-05, HIIB 104-03

Obopydosanue:.
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Cxanupyromas 30H70Bas HaHonabopatopust «MHTerpa Aypa»: npoumssommrens HT-MAT
(PD).

— YHHKaJIBHBIA KOMIUIEKCHBIH IpHOOp, peanu3yooIIuii Bce OCHOBHBEIE MeTOxukH AFM
(aTOMHO-CHIIOBOH)  CKAaHHpYIOUIEH  MMKpPOCKOIMH. JIOTMONHMTENBLHO — peald30BaH  PEXHM
orpaxarensHoil SNOM (0mprnenonesoii) MHKPOCKOIHH.

4. JlabopaTopHs IOTy9eHMs H HCCIAEI0BAHNAS YTIEPOAHEIX HaHOTPYOOK (Aya. 108a-4)

Kpamras xapaxmepucmura nomewenusi;

Obmas onmomane ~ 102 xB.M (2 staxa). 1 stax — mabopaTopHOe M NPOM3BOACTBEHHOE
obopynoBarre (67 KB.M), 2 rax — MCCIEAOBaTENbCKas TabopaTopus Ha 6 MocamodHBIX MecT (36
kB.M). CootBerctBytor HopmaM CaullmH 2.2.1./2.1.1.1278-03, CaslluH 2.2.4.548-96, CanlluH
2.2.2/2.4.1340-03, CanlluH 2.4.3.1186-03, I1I15 01-03, Caull 21-01-97, Caull 23-05, HIIb 104-03.

Obopydosanue:

- YCTaHOBKA JJIA MOTYYeHH YIIEPOIHBIX HAHOTPYOOK H BOJOKOH « TayHHT»: IPOUIBOJKTEND
— P®, roj Bemycka — 2008.

IIpoMBIIIEHHEIH peakTop At HONYYeHNs YITIEPOJHEIX HAHOTPYOOK, HAROBOJIOKOH B 00beMe
2000 xr B rom.

- YCTAGHOBKA YNBETPa3sByKOBOH MOHKH: Ipor3BoAuTens ¥ 3 TexHuka (P®). [Ipeanasuavena ns
TIPENBAPHTENLHOM OUHCTKH M ITOATOTOBKH PEKYIIET0 HHCTPYMEHTA K HANBIICHHIO

- JIHCIeprarop. Npou3BomuTens Y3 Texuuka (P@). IlpemHasHauen Juis pasmeleHHs
HaHOTPYDOK ¥ HAHOIIOPOIUKA H IIOATOTOBKH KOMIOUAHbIX PACTBOPOB.




Pabouyro nporpaMMmy cOCTaBUI 4.7 4.  AACLLLLLOL /{%ﬂ@%& ﬁf : [ 7

7/ P4
@I/I/O, JIOJKHOCT, TO/IHCH)

Perienzent (mpeactarutens padboronarens):
I'enepanersii qupexrop OO0 «HIIO «MuJlurTex» > %

K.T.H., TOIEHT /p
Cyxopykor I.B. | » : ;

(MecTo paboTsl, TomkHOCTE, @HO, Moanuce) L

Ilpotoxon No 7 ot H.8f. AC{A- Tona

3aBenyrommit kKaheapoin 424, /w@/w&fﬁe{, Mopeson BB .
£ (PHO, H,()I[HI/ICI:)

IIporpamma paccMoTpeHa M 0J00peHa Ha 3aceianun Kadeaps! « TexHomorms Manﬁcmoeﬂm»

Pabouas nporpamma paccMoTpeHa u onobpeHa

Ha 3ace/laHMH y4eOHO-METOOWYecKod Komuccuu HampasiaeHus 15.04.05 «Konerpykropeko-
TEXHOJIOTHYECKOE oOecrede e MaITHHOCTPOUTEIEHBIX IPOU3BOACTBY )

[Tpotokoa Ne OT 3 47 AL4L Tona /£7
IIpencenaTens KOMHCCHA 424, Wm Aton osoa 15 ,

* (®UO, nomKHOCTE, NOAMKCH) /

JIMCT HEPEYTBEPKJIEHHW S
PABOYEN MPOTPAMMBI TUCIUILIAHBI

Pabouas nporpammMa o00peHa Ha y4eOHBIH T

IIpoTokou 3acenanus xadeapsr No oT roja

3apeayrommil kadempoi

Pabouas nporpamMma oo6pesa Ha y4ebHEI rog

IIporokon 3acenanus kageapsl Ne oT roma

3aBemyromuit kadenpoii

Pabouas mporpamma or00pena Ha yueOHBI rog

[IpoToxon 3acenanus kadeaps: No 0T roja

Jaeenyronmit Kadenpoii




