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1. IEJIX OCBOEHUA JUCHUIIJIMHBI

Nzyuenmne mucumiivebl «BBeneHHe B HAaHOWH)KCHEPHIO» HAINPABICHO HA JIOCTHIKCHHE
cinenyromux neneir OITOIT 15.03.05 «KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeueHne Mallln-
HOCTPOUTEIHHBIX MPOU3BOJICTBY:

Koo yenu Dopmyrupoexa yeuu

11 [ToaroroBka BBIMTYCKHUKOB K HPOEKMHO-KOHCMPYKMOPCKOU OeamenibHOCmu,
oOecrnieunBaroIlel co3JaHue NPOEKTOB MAIIMHOCTPOUTEIbHBIX U3JENINUMN, C YUETOM
BHEIIHUX U BHYTPEHHHUX TPeOOBaHMM K UX MPON3BOJACTBY M KAUeCTBY.

Pa3BuTHEe HAHOTEXHOJOTUU B LIEJIOM CTaBUT MHOXECTBO 3aJa4 Mepel MPeIIpUITUIMU 10
OCBOCHHMIO HOBOW TEXHHKH W pPalMOHAJIBLHOMY HWCIOJIB30BAHUIO CylecTBylomen. JlanHas
TUCIUIUIMHA HampaBlieHa Ha W3y4YeHHe OakajnaBpamMu O0OJacTH U OOBEKTOB  CBOEHU
po(hecCuOHATIbHON JESTENbHOCTH.

Heab AUCHMIVIMHBI — H3Yy4YUTh 00JacTh M OOBEKTHI CBOEH MpodeccHoHaNbHOM
NEeSITETTLHOCTH.

Buabl yueOHOUM paboTHI: JIEKIUHU, MpaKTUYEeCKHe 3aHATUS. V3ydeHue NUCUUTUIHHBI
3aKaHYMBACTCS 32YE€TOM C OLIEHKOH BO 2-M ceMecTpe.

3agauyu AUCHMILIMHBI

O3HAKOMHTBb CTYA€HTOB:

- C KpyroM mpoOneM, CBS3aHHBIX C UWH)XXEHEPHOW JAeSITeNbHOCTbI0 B 00JacTu
HAHOTECXHOJIOTHIA;

- y0emuTh CTYIEHTOB B HEOOXOAMMOCTH (PyHAAMEHTaIbHOW MOATOTOBKH IO
T'YMaHHUTapHBIM, COLMAITBHO-HAYYHBIM, TPO(HECCHOHAIBHBIM U CTICIUATBFHBIM TUCIUILINHAM;

- crocoOcTBOBaTh Oojiee OBICTPOI aJanTaluu CTYAEHTOB-NEPBOKYPCHUKOB K YCIOBHUSAM
BY30BCKOH JKM3HHU ¥ IICUXOJIOTUIECKOH IMOATOTOBKE K IMOBCETHEBHON CAMOCTOSTENILHOM padoTe;

- BOOPY)KUTh CTY/I€HTOB 3HaHHEM HAy4YHBIX OCHOB OpraHM3allMd M METOJUKH Y4eOHOro
TpyZAa, OOECIEYMBAIONIAM BBICOKOE KAueCTBO YCBOCHHS MPOTPAMMHOTO MaTepuana mpu
ONTUMANIFHOM 3aTpaTe CU U BPEMEHU;

- € TEpCHEeKTHBAMH pa3BUTHs HAHOTEXHOJOTH, JaTh TIPEACTABICHHE O HOBBIX
TEXHOJIOTHYECKUX METOJ]aX 00pabOTKN MaTepHasoB.

[lpr w3noXXeHWHM Kypca HapsALy C JIEKIUSMH MPOBOJISATCS IOCEUICHUs J1abopaTopHid
kadeapel M (akyIbTeTa, O3HAKOMJIEHHE C HOBEHIIMM OO0OpYyAOBAaHHMEM M CpPEICTBAMHU
BBIYUCITUTENIFHOW TEXHUKH. Ha JIEKIMSAX MPOBOISATCS BCTPEYH CTYACHTOB C IMPEMOAAaBaTEIISIMUA
Kadeapsl.

[puBUTH NPaKTHYECKHE HABBIKU U 3HAHUA:

[Tocne u3ydeHus TUCHMILIMHBI «BBeneHne B HAHOMHKEHEPUIO» CTYACHTHI TOJIKHBI UMETh
npe/ICTaBIICHHE:

- 0 3HAYEHMH M TMEPCIEeKTUBAX PAa3BUTHUSA MAIIMHOCTPOCHUS Kak 0a30BOil oTpaciu
HapOJHOTO XO034ICTBA;

- 0 BUJaX MH)KEHEPHOU JEATENIbHOCTU M TPEOOBAHUAX K BBITYCKHUKAM YHHUBEPCUTETA;

- 0 HOBBIX BBICOKO3()(PEKTUBHBIX MeTOZax 00paboTKN MaTeprasos;

- 0 TOCYIapCTBEHHOM o0Opa3oBaTelnbHOM cTaHaapTe 1o HampaBienuro 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCTIeYeHNE MATTHOCTPOUTENBHBIX TIPOU3BOJICTBY.

- 00 yueOHOM TMUIaHe, €ro CTPYKType u OJIoOKaX Hay4YHbIX JUCHMUIUIMH U
MIOCJIEIOBATEIFHOCTH UX U3YUCHHUSI.



2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuunnvHa «BBefaeHne B HAaHOMHXXEHEPHIO» OTHOCUTCS K AMCLUUIUIMHAM 110 BBIOODPY
BAPUATUBHOW YaCTH.

JlaHHas JUCHMIIMHA SIBJISETCS MEepBOM B OOJACTM CHELMANbHBIX JAUCLUILIMH:
«TexHonoruss MalMHOCTPOEHUsD», «Pe3anne MaTepuanoB U pexyluid HHCTPYMEHT», «DU3UKO-
XMMHUYECKHE OCHOBBI HAHOTEXHOJOIMI», W Jpyrue, U sBisercs 0a30BOM i MOATOTOBKU
OaxanaBpoOB JIsl U3YUYEHUS TOCIEAYIOIUX CIIEHUATbHBIX IUCLHUIUINH.

3HaHus B 00JaCTH Ha3BaHHBIX HayK HEOOXOAMMBI OakanaBpaM AJIs IOHUMaHMs U MOJHOTO
OCBOCHHUS BHOBb IIOSIBUBLIMXCS CPABHUTEIBHO HEJABHO COBPEMEHHBIX TEXHOJIOIMYECKHUX
IpOIECCOB M MpPoOJeM, BO3HUKAIOUIMX C KX HCIOJIB30BAaHUEM B MAIIUHOCTPOHUTEIHHOM
npousBojacTBe. IloaroroBka B 00JacTH CHELUAIbHBIX AUCLHUILUIMH BOOpPY)KaeT OakalaBpoB
TEOPETUYECKUMU W TPAKTUYECKUMHU 3HAHMSIMH OOBEKTOB HCCIICAOBAHUS M IMPHHLUIIOB HUX
(GYHKLIMOHUPOBAHUS.

3. KOMIIETEHIMHU OBYYAIOIIETOCSl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIIAITJIMHBI

[Tocne u3ydyeHus NMAaHHOW NUCHMILTMHBI CTYACHT NpUOOpETaeT 3HAHMS, YMEHUS U OIIBIT,
cootBercTBytonue pesyiapraram OIIOIT nanpasnenus 15.03.05:

P1 (pacumdpoBka pesynpratoB o0ydyenuss mnpuBoautcss B OIIOIl nampaBieHus
15.03.05).

B pesynbraTe 0CBOCHUS ITUCIMILIMHBI O0YYAIONIMIACS JOJDKEH JEMOHCTPUPOBAThH CIICTY-
IOIIUE Pe3YNIbTAaThl 00YUCHMsI, coracyronuecs ¢ popmupyembiMm komnetermusiM OTTOIT:

CIIOCOOHOCTBIO MPHUMEHSTHh CIIOCOOBI PAIIMOHATBHOTO HCIOJIB30BaHUS HEOOXOJAUMBIX
BHUJIOB PECYpCOB B MAIIMHOCTPOHMTEIHHBIX IPOU3BOJICTBAX, BBIOMPATH OCHOBHBIE U
BCIIOMOTaTeNbHbIE MaTepUabl ISl U3TOTOBJICHHS UX U3ENUN, CIIOCOOBI peann3aliii OCHOBHBIX
TEXHOJIOTHYECKHX  IPOIECCOB, AHAIMTUYECCKHE ¥  YHCICHHBIE METOABl  pa3paboTKu
MaJOOTXO/HBIX, JHEProcOeperarimx W OSKOJOTHYECKH YHCTHIX MAlIMHOCTPOUTEIHHBIX
texHojoruit (ITK-1):

3Hamb:

OCHOBHBIC MPEUMYIIECTBA HAHOMATEPUATIOB W HAHOTIOKPHITHH JUISl MX WCIOJH30BaHUS B
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTBAX U TEXHOJIOTUYECKUX MPOIIecCcaX;

ymemb:

OTIpEeAETNATh, MPOOJIEMHBIE OMNEpalliy CYIIECTBYIOMIMX TEXHOJOTMYECKUX TMPOIECCOB U
MaIIHHOCTPOUTEIIHBIX ~ TPOU3BOJCTB  JUII  WCIIOJNB30BAaHHWSIT B  HHX  IEPCIEKTHBHBIX
HAHOMAaTEPHAJIOB M HAHOTIOKPBITHIA;

81a0emy:

JOCTYITHBIMU METOJUKAMH Pa3pabOTKU TEXHOJOTHYECKHX MPOIIECCOB, AeTalleil MAIlliH U
Y3JI0B C UCTIOJIb30BaHUEM HAHOMATEPHUAJIOB U HAHOIIOKPBITH;

CIIOCOOHOCTBIO y4acTBOBaTh B pa3pabOTKe: MPOEKTOB W3EIHN MAaIIMHOCTPOCHHUSI,
CPEJCTB TEXHOJIOTHUECKOTO OCHAIICHHSI, aBTOMATH3AI[UHU M TMaTHOCTUKY MAIIMHOCTPOUTEIbHBIX
MMPOU3BOACTB, TCXHOJIOTMYCCKHUX IIPOHCCCOB HX HM3TOTOBJICHHUA W MOACPHU3ALIUHU C Y4YCTOM
TEXHOJIOTHYECKHUX, OKCIUTYaTaIllHOHHBIX, JCTETUYECKUX, OJKOHOMHYECKHUX, YIPaBIECHYECKUX
napamMeTpoB u HUCIIOJIB30BAHUECM COBPECMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUHU u
BBIUMCIIUTENFHON TEXHUKU, a TakKe BBIOMpPATh STHU CPEJICTBA W MPOBOAUTH JHATHOCTUKY
00BEKTOB MAalIMHOCTPOUTCIBHBIX IMPOU3BOACTB C MNPUMCHCHHUEM HeO6XO}]I/IMLIX MCETOOAOB H
cpencts ananu3a ([1K-4):

3Hamb:

OrpaHHU4YCHUA HUCITIOJIB30BaHUA HaHOMAaTCpUuaJioB nu HaHOHOKpI:ITI/Iﬁ B
MAaIIUHOCTPOUTEIHLHOM MPOU3BOACTBE M TEXHOJIOTUIECKUX MPOIECCaXx;



yMemy:

ONpEAENATh 3aJa4d MPOEKTa Ha OCHOBE IIOCTABICHHOW €M 10 WCIIOIH30BAHHIO
HAHOMATEPHAJIOB U HAHOIIOKPBITHH B MATUHOCTPOUTEIHHOM ITPOU3BOJICTBE U TEXHOJIOTHICCKUX
nporeccax;

61a0ems.

HaBBIKAMU pa3pabOTKH CTPYKTYpPhl TPOEKTAa IO BHEAPEHUIO HAHOMATEPUATIOB U
HAHOITOKPBITUH B MAIIIMHOCTPOMTEIILHOM IPOM3BOJICTBE U TEXHOJIOTMYSCKUX MPOIIeccaXx.



4. CTPYKTYPA U COAEPKAHUE JUCIHHUITJINHbI

OO01mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4E€THBIX €IMHMII, 252 Jaca.

Bune! yae6HOM paboThI, O6neM Dopmbl
BKIIFOUAS CAMOCTOATEIBHYIO | yyeGoii TeKyIIero
© paboty crynenTon paboTsl, KOHTPOJISI
E“ U TPYI0EMKOCTb (B 4acax) c yCIIeBAEMOCTH
No Paszien (Tema) g % TIPUMEHEHH |  (no Hedesam
S o 0 o eM cemecmpa),
/11 JTUCIIATUINHBL PS = S o =
O 3| =| 8« & T . a| MHTEPAKTH ¢dopma
5| E| 2§ €& % g © ™ BHBX IPOMEKYTOIH
T % E % 2'g & S —=| MeromoB | ol arTecTanuu
Sl e s S HE S ™ (B yacax / (no
= R %) cemecmpam)
1| Uctopust HaHOHAayKu U 1-2 | 2 12 1/50
HAHOTEXHOJIOTHU
2 | O030p Hay4HBIX PabOT U —
BBIJIAIOIINXCS OTKPBITHI B 34| 2 12 1/50
00JacTH HAHOTEXHOJIOTUH. KonTposL Nel
3 | CoBpemMeHHEBII ypOBEHB } 56 | 2 24 1/50
Pa3BUTHS HAHOTEXHOJIOTHIA.
4 | Tlpumenenue
HAHOTEXHOJIOTHIi B 7-8 | 2 26 1/50
Pa3INYHBIX OTPACIIX.
5 | Ucnone3oBanue
HaHOTEXHOJIOTHI B 9-10| 2 | 36 58 19/50 PeiiTunr-
MallMHOCTPOEHUH. KOHTpOJIb Ne2
6 | [Ipobiembl u 2
NEePCIICKTHBbI PA3BUTHUS
HAHOTEXHOJIOTUH B 11-12) 2 28 1750
MAITHHOCTPOCHHH.
7 | Kitouesbie pooieMbr
Pa3BUTHSI HAHOTEXHOJIOTHIA 13-14| 2 14 1/50
B Poccuun.
8 | OOmas xapakTepucTHKa
pa3BuUTHS 15-16| 2 12 1/50 PeiiTunr-
HaHOTexHOooruil B BY 3e. KOHTPOIb Ne3
9 | Bujibl ¥ METOJTBI TIOTYYCHHS
HAHO-CTPYKTYPUPOBAHHBIX
IIOKPBITUHA U MAaTEPUATIOB B 17-18) 2 12 1750
BY3e.
UTOTO 18 | 36 198 | | 27/50 Jaer ¢
OIICHKO#




TeMaTuka NPAKTHYECKUX 3AHATHI

Tema 1. TeXHOJOTMH W YCTAHOBKM HAHECEHUS HAHOCTPYKTYPHPOBAHHBIX MOKPHITHIA (8
yaca).

Tema 2. TexHONOTHs U YCTAHOBKA H3TOTOBJICHHUS YTIIEPOAHBIX HAHOTPYOOK (4 yaca).

Tema 3. Metoabsl uccienoBaHus HaHoYacTUll U HaHomarepuaioB. Y®-, UK-, PDD-
crekTpockomnus (4 gaca).

Tema 4. MeTtopbl VICCIICIOBAHMS HAHOYaCTHI] U HAaHOMAaTEPHAJIOB.
PeHTreHocneKTpanbHbIi, pEHTIeHO()a30BbIl M PEHTTCHOCTPYKTYPHBIH aHanu3 (4 yaca).

Tema 5. Metonsl ucciae0oBaHUsI HAaHOYACTUL[ M HaHOMarepuaioB. OOOpyaOBaHHUE IS
UCCIICIOBAaHHS HAHOCTPYKTYPUPOBAHHBIX MOKPBITHIA (4 yaca).

Tema 6. Metoapl uccieAOBaHHUS HAHOYACTHII M HAaHOMAaTEpUAlIOB. ATOMHO-CHUIIOBOM
MHUKpocKor (4 gyaca).

Tema 7. MeToabsl HCCIENOBaHUS HAHOYACTUI] M HAHOMATEpUaNOB. TyHHEIbHBIN
CKaHMPYIOIUI MUKpocKoI (4 yaca).

Tema 8. 3nakomctBo ¢ anementamu CAIIP nanocucrem. Hanokonctpykrop (4 vaca).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B mpomecce oOydeHuss HWCHONB3YIOTCS —cienyromme (Gopmbl  00pa3oBaTelbHBIX
TEXHOJOTHM:

- TIPY TIPOBEICHUH MTPAKTUYECKUX 3aHSATUN HUCIIOIB3YETCs MPOOJIEMHBIN METO/, B PE3Yb-
TaTe 4ero oOydvaromuecs 3HaKOMSTCSL C TOCTABICHHBIMU 3aJ]auaMy M MOTYT OLICHUThH allbTepHa-
THUBHBIC BAPUAHTHI UX PEIICHUS;

-3KCKYpPCHUH 0 Tab0paTopusiM HaydyHOro 00pa3oBaTeNbHOTO IeHTpa «HaHoTexHOIOTHm
YHUBEPCUTETA, TJ€ YCTAHOBIEHA M (DYHKIIMOHHPYET YCTAHOBKH IS TUIA3MEHHOTO HAIbUICHUS
M3HOCOCTOMKHMMHU TOKPBITUSIMHU, BBINYILIEHHOE NepeaoBbiMU KommnaHusiMu P u I'epmanuu. B
X0JI€ IKCKYPCHH OOydJaroniuecs 3HaKOMATCS C COBPEMEHHBIMU CHUCTEMAaMH U YCTAaHOBKAMH JJIS
MOJTyYEHUs] TIOKPBITUN, TEXHOJIOTUYECKOW OCHACTKON M KOHTPOJBbHO-U3MEPUTEIBHBIMU TPUOO-
paMu ¥ OPTraHU3YIOTCSI BCTPEYH OOYYAIOUIUXCS CO CIENHMATMCTaMU, OOCTYKUBAIOIIMMH COBpE-
MEHHO€ 000PYZ0BaHNE U BBITYCKAIOIUMHU MAIMHOCTPOUTETHHYIO MPOIYKITHUIO.

6. OHEHOYHBIE CPEJACTBA UISA TEKYIEI'O KOHTPOJISA YCIIEBAEMO-
CTH, TIPOMEXYTOYHOMN ATTECTAIIUU 110 UTOI'AM OCBOEHMUSI
JNCHUIVIMHDBI; YYHEBHO-METOJIUYECKOE OBECIIEYEHUE CAMO-
CTOSITEJIbHOMN PABOTHI CTYJEHTOB

Bonpocs! 1J1s1 peiiTHHr-KOHTPOJIst Nel
enb 1 3a1aun TUCHUIUIMHBI «BBeIeHNE B HAHOMH)KEHEPHUIO».
OnpeneneHus HaHOTEXHOJOT U, HAHOTEXHUKH, HAHOOOBEKTOB, HAHOCTPYKTYPHI.
Pa3smepsl HaHOOOBEKTOB. OCHOBHBIE OOBEKTHl HAHOTEXHOJOTHH M NpPHUMEHEHUE
HAHOTEXHOJIOTUI B MPOMBINIIEHHOCTH U MAIlIMHOCTPOEHHH.
Dransl pa3BUTHS HAHOHAYKH.
CoBpeMeHHBIN YPOBEHD pa3BUTHS HAHOTEXHOJIOTUH.
OO61ue pacxo/pl HA HAHOTEXHOJIOTHH B MUPE.
LleHTpb! pa3BUTHS HAHOTEXHOJIOTUH B MUDE.
[IpuMepsl NpUMEHEHNSI HAHOTEXHOJIOTUI B MUPE.
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Bomnpocsl 111 pedTHHI-KOHTPOJIs1 Ne2
1. IlpumeHeHnE HAHOTEXHOJIOTHI B PAa3JIMYHBIX OTPACIISX.
HanosnexkrpoHuka 1 HaHO()OTOHUKA.
3. Hanoonepreruka.
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HanoTrexHoJNOrHH )11 METUIIUHELI 1 OMOTEXHOJIOTHH.

Hcnonp30BaHNE HAHOTEXHOJIOTUI B MAIIMHOCTPOEHUH .

TexHomornueckre 0COOCHHOCTH MPUMEHEHHUSI HAHOTEXHOJIOTHI B MAIIIMHOCTPOCHHH.
Crioco0bl MoTy4eHus! ¥ IPUMEHEHUSI HAHOCTPYKTYPUPOBAHHBIX TTOKPBITUH.

[TpoGseMbl ¥ TEPCIIEKTUBBI Pa3BUTHS HAHOTEXHOJIOTHH B MAIIMHOCTPOCHHH.
YBenuueHue pecypca pexynmx 1 00padaThIBAIOIINX HHCTPYMEHTOB C IIOMOIIBIO CTICIIH-
AJBHBIX TTOKPBITUH U AMYJIbCUM.

. Ilupokoe BHeIpeHHE HAHOTEXHOJOTHYECKUX pa3pabOTOK B MOACPHHU3AIMIO MapKa BbI-

COKOTOYHBIX U IIPCHU3NOHHBIX CTAHKOB.
CO3I[aHI/Ie C HCITOJIb30BaHUEM HAHOTEXHOJIOTHI MCTOAOB I/I3MepeHHI>’I " IMO3MIIMOHHUPOBA-
HUs.

Bonpocs! 1J1s1 peiiTHHr-KOHTPOJIsA Ne3
KitoueBble mpo6ieMbl pa3BUTUS HAHOTEXHOIOTU B Poccun.
dopmupoBaHue Kpyra Hanbojee MEePCHeKTHBHBIX MX MOTpeOuTeneil, KOTOpble MOTYT
o0ecneynTh MaKCUMaIbHYIO 3 (GEKTUBHOCTh IPUMEHEHHS] COBPEMEHHBIX JOCTH)KEHUH.
[ToBermenue 3¢ (HeKTUBHOCTH MPUMEHEHHUS] HAHOMATEPUAIOB M HAHOTEXHOJIOTHA.
PazpaboTka HOBBIX IPOMBIIIICHHBIX TEXHOJIOIHI OJIYYEHUsI HAHOMATEPHAJIOB.
ObecrieueHue nepexoaa 0T MUKPOTEXHOJIOTUI K HAHOTEXHOJIOTUSM U JIOBEACHUE pa3pa-
OO0TOK HAaHOTEXHOJIOTHH /10 IPOMBIIIJIEHHOTO IPOU3BOICTBA.
OOmiast XapakTepUCTHKAa M TPUHIMIIBI BHICOKOA()(HEKTUBHONW 0O0paObOTKH MaTepHalloB
KOHIIEHTPUPOBAHHBIMU MOTOKAMHU SHEPTUU.
HoBbie BBICOKO3(PEKTUBHBIE METOJBI OOPaOOTKH: SJICKTPOHHO-ITydeBas, Ja3epHas,
3JIEKTPOIPO3UOHHAS,
HoBrle BBICOKOA(PEKTHBHBIE METOIBI 0OpaOOTKH: 3JIEKTPOIIa3MEHHAs!, SJIEKTPOXUMHU-
yeckas 00paboTka,
Hosrlie BbicOK03((hekTHBHBIE METOIBI 00pabOTKU: 00paboTKa CTpyel KHUIKOCTH BBICO-
KOT'O JaBJICHUS.
[lepcriekTHBBI MPUMEHEHUS! HOBBIX MHCTPYMEHTAIbHBIX MaTepUaloB MpH JIE3BUMHON 00-
paboTKe U MOKPBITUS MHCTPYMEHTOB.
Bupl 1 MEeTOIBI TIOTYYEHUST HAHOCTPYKTYPUPOBAHHBIX MTOKPHITHH.

Bomnpocel K 3a4eTy ¢ OLIEeHKOM
enp u 3a1ayn IMCUMIUIMHGI «BBeleHNE B HAHOUHKEHEPHUIO».
Onpenenenrs HAHOTEXHOJIOTUM, HAHOTEXHUKH, HAHOOOBEKTOB, HAHOCTPYKTYPBI.
Pasmepsl HaHOOOBEKTOB. OCHOBHBIE OOBEKThl HAHOTEXHOJOTMM M MIpPHUMEHEHHE
HAaHOTEXHOJIOTUH B POMBIIIIIEHHOCTH ¥ MAIIMHOCTPOEHHUH.
Oransl pa3BUTHS HAHOHAYKHU.
CoBpeMeHHbIN YPOBEHb Pa3BUTHS HAHOTEXHOJIOTUH.
OOm11e pacxo/pl Ha HAHOTEXHOJIOTHH B MUDE.
[leHTpBI pa3BUTHS HAHOTEXHOJIOTUN B MHpE.
[IpuMepsl IpUMEHEHHs] HAHOTEXHOJIOTHI B MUDE.
[IpumeHeHre HaHOTEXHOJIOTUI B PA3JIMYHBIX OTPACIISIX.
Hanoanexktponuka 1 HaHO()OTOHUKA.

HanortexHonoruu it MEAUIUHBI M OMOTEXHOJIOTHH.

Hcnonb30BaHre HAHOTEXHOJIOTHI B MAIIMHOCTPOEHHUU.

TexHonornueckre 0COOEHHOCTU MPUMEHEHUSI HAHOTEXHOJIOTUH B MAIlTMHOCTPOCHUH.
CriocoObl MmosTydeHus: ¥ IPUMEHEHUs! HAHOCTPYKTYPUPOBAHHBIX MMOKPBITUH.

[Tpo6nembl 1 epCHeKTUBBI PA3BUTHSI HAHOTEXHOJIOTUH B MAITMHOCTPOCHUH.
VYBenuueHne pecypca peXymux ©u 00padaThIBAOIINX HWHCTPYMEHTOB C TIOMOIIBIO
CIIELUAIIbHBIX ITOKPBITUI U DMYJIbCUM.

upokoe BHeIpeHHE HAHOTEXHOJIOTMUYECKUX pPa3pabOTOK B MOJAEPHHU3ALMIO IapKa
BBICOKOTOUYHBIX U MPELUNU3HOHHBIX CTAHKOB.
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Co3gaHue ¢ WCHOJB30BAaHMEM  HAHOTEXHOJOTHH  METOJOB  HM3MEPEHHH U
MO3UIIUOHUPOBAHMSI.

KiroueBsie mpobeMbl pa3BUTHS HAHOTEXHOJIOTHIA B Poccun.

dopmupoBaHue Kpyra Hamboliee TEPCIEKTHBHBIX HX MOTPEOHTENEH, KOTOPhIE MOTYT
o0ecreynTh MaKCUMAITbHYIO 3 (EKTUBHOCTH IPUMEHEHHS COBPEMEHHBIX JOCTHIKECHHIH.
[ToBeimenne 3hPeKTHBHOCTH TPUMEHEHUSI HAHOMATEPHAJIOB M HAHOTEXHOJIOTHH.
Pa3paboTka HOBBIX TPOMBIIILICHHBIX TEXHOJIOTHIA IOJTYYCHUS HAHOMATEPHAJIOB.
ObecrieueHre Tepexoja OT MHUKPOTEXHOJOTHUH K HAHOTEXHOJOTHSIM U JOBEICHUE
pa3pabOTOK HAHOTEXHOJIOTHH /IO IPOMBIIIJICHHOTO ITPOU3BOICTBA.

OO0mrast xapakTepUCTUKA W TPUHIMIBI BHICOKOI(PHEKTHBHON 00pabOTKH MaTepHalIOB
KOHI[EHTPUPOBAHHBIMH MTOTOKAMH 3HEPTHHU.

HoBble BBICOKOA()(DEKTUBHBIE METOJBI OOpPAOOTKHU: AIIEKTPOHHO-JIyYeBasi, Jia3epHas,
AIIEKTPOIPO3UOHHAS,

Hosrie BBICOKOA () (DEKTHBHBIC METO/IbI 00paboTKHu: 3JICKTPOTUIa3MEHHAs,
AIIEKTPOXUMHUYECKast 00paboTKa,

HoBeie BbIcOKOA(h(dEKTUBHBIE METOABI 00pabOTKH: 00paboTKa CTpyell KUAKOCTU
BBICOKOT'O JIaBJICHUS.

[lepcnieKTHUBBI MPUMEHEHUS HOBBIX HMHCTPYMEHTAJIBHBIX MAaTCPUAIIOB TpPU JIC3BUHHON
00paboTKe U MOKPBITHS HHCTPYMEHTOB.

Bupl 1 METOIBI TIOTYYEHHUST HAHOCTPYKTYPUPOBAHHBIX TOKPBHITHH.

CamocrosiTesibHas padoTa CTYyAeHTOB
[lepeuenp Hay4yHBIX MPOOJIEM U HAIIPABJICHUN HAYYHBIX MCCIIEIOBAHUM!
MeXaHU3M 00pa30BaHMsI HAHOCTPYKTYD;
HaHOCTPYKTYPHBIE MaTEpHUAJIbI;
(GyHKIMOHATBHBIE U KOHCTPYKIIMOHHBIE HAHOMATEPHAIIBL.

Tembl HAMBUAYABHBIX 3a1aHUH (pedepaToB):

HanotexHnonoruu, kak o0sg3aTenbHas COCTaBISAIONIasi TEXHUYECKOTO MTporpecca.
Hanomarepuanbsl — HOBass BO3MOXHOCTb MOBBIIIEHUS 3(PPEKTUBHOCTH M HAAEKHOCTH
MPOIYKIIMHM MATUHOCTPOEHHUSI.

OyriepeHsl U HAHOTPYOKU. [IpUHITUTIBI HCTIONBE30BAHUSI.

Monekynsipabie U (pakTadbHbIE KJIacTepbl. 3aKOHOMEPHOCTH Pa3BUTUS (PaKTaIbHBIX
KJIACTEPOB.

Anmazonnbl. Bo3smoxHbie 0071acTH IPUMEHEHHUS.

TyHHENbHBIA CKAHUPYIOIUA MUKPOCKOII, TPUHIUIT AEHCTBUSA U €0 BO3MOKHOCTH.
3ona0Bast MUKpockonus. [IpuHIMI paboThl 30H0BOIO0 MUKPOCKOTIA.

ATOMHO-cHII0Bass MHUKpockonusi. OCHOBHBIE Pa3HOBHJHOCTH ATOMHO-CHUJIOBBIX MHUKpPO-
CKOTIOB.

TyHHenbHasi MUKPOCKOMHS. IPUHIUI pabOTHI U €€ BO3MOKHOCTH.

OnektpoHHas mukpockonus (II1OM, POM).

CriekTpanbHbIE METO/IbI UCCIIEIOBAHUS COCTaB U CTPYKTYPbl HAHOOOBEKTOB.

Y ®-, UK-crieKTpoCKOIus B HCCIEOBAaHUAX HAHOMATEPAJIOB.

P®D-cnexkTpockonus B UCCIENOBaHUIX HAHOMATEPAJIOB.

PeHTreHocneKkTpalibHBIN aHAIN3 B UCCIEIOBAHUSIX HAHOMATEPAJIOB.

PentrenodasoBblii aHAU3 . B UCCIIEAOBAHUSIX HAHOMATEPAJIOB

Hanomarepuaibl B aBHallui 1 KOCMOHABTHKE.

Bo3MmoxHOCTH UCTIOIB30BaHUS HAHOMATEPHUAIOB U HAHOTEXHOJIOTUM B MEIULIUHE.
IlepcnexkTHBBI pa3BUTHS HAHOTEXHOJIOTUH.

ITo3uTHBHBIE M HETATUBHBIE MTOCIIEACTBUS IPUMEHEHUSI HAHOTEXHOJIOTHl.
Hanorexunoruu u 6yayuiye riodaibHble U3MEHEHHS PUBBIYHOM IUBUIIN3ALIUN.
OunocoPpcKo-MeToA0NIOTHIECKHE TPOOIEeMbl HAHOTEXHOIOTUH.



7. VUEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) OcHoBHasi TuTeparypa (6udamoreynas cucrema Bal'y):
1. OcHoBbl HanoTexHoJoTUK [InekTpornbiid pecypc] / H.T. Ky3nenos, B.M. HoBotopuies, B.A.
Kabpes, B.1. MaprosnuH. - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996323784.html
2. OuapoBaHHMe HAHOTEXHOJIOTUH [ DNEeKTpOoHHBIH pecypc] / Xaptmann VY. - M.: BUHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996313259.html .
3. OcHOBBI HAHOTEXHONIOTHIA [DnekTpoHHBIN pecypc]| / Tomosun H0.W. - M.: MammHoCcTpocHHE,
2012. - http://www.studentlibrary.ru/book/ISBN9785942756628.html
4. Manbie 00BEKTBHI - Oomnbimme uaeu. llupokuii B3rsa HAHAHOTEXHOJOTHH [DIEKTPOHHBIN
pecypc] / Tenmpux Opmux. - 3-¢ w3a. (@n). - M.. BHUHOM, 2015. -
http://www.studentlibrary.ru/book/ISBN9785996329281.html
5. Hanomup 6e3 dopmyn [Dnektponnsiii pecypc] / FO.M. T'omoun; mox pen. mpod. JI.H.
[TaTpukeeBa. - 2-¢ W31 (am.). - M.: BMHOM, 2013 -
http://www.studentlibrary.ru/book/ISBN9785996322602.html

0) onoiHuTeIbHAsA JuTepaTypa (0ndauoreynasi cucrema Bal'y):
1. Mopo3oB B.B. Hanorexnonoruu B kepamuke: MoHorpadus: B 2 4. / B.B. Mopo3sos, D.I1.
CoicoeB; Bmamumupckuii  rocynmapctBeHHblii  yHuBepcutrer (Bal'Y). —  Bnagumup:
Brnamumupckuit rocymapcrBenubiii  yauBepcutet (Bnal'V), 2010-2011. Y. 1: HanowacTuisl
[DneKkTpoHHBIH pecypc]. — DaeKTpoHHbIe TeKcToBbIE AaHHbIe (1 daitn: 18,5 M6). — 2010. —
274 c¢.. wun. — 3armaBue ¢ TtaTyna odkpana. — ISBN 978-5-9984-0056-8. —
<URL.:http://e.lib.vIsu.ru/bitstream/123456789/3076/1/00687.pdf>. 4.  2:  HaHomicHKH,
HAHOMOKPHITHSI, HAHOMEMOpaHbl, HAHOTPYOKH, HAHOCTEP)KHU, HAHOMPOBOJIOKA [DIIEKTPOHHBIN
pecypc]. — DnekTpoHHbIe TeKcToBbIe AaHHbIe (1 daitn: 24,9 M6). — 2011. — 167 c.: un. — B
Haja3ar. BiaaauMupckuil rocyaapcTBEHHBIM yHUBEpCUTET UMeHU AulekcaHjapa ['puropbeBuya u
Hukonas I'puropsesnua CTONETOBBIX. bubmuorp.: c. 159-165. — ISBN 978-5-9984-0137-
4. — <URL:http://e.lib.vIsu.ru/bitstream/123456789/3055/1/00633.pdf>.
2.HamonoBuHy MepTBBIA KOT, WM YeM HaMm Ipo3sAT HAHOTEXHOJIOTHU [DIeKTpoHHBIN pecypc] /
C.b. Tapanenxko, A.A. bamskun, K.B. HWsawoB. - M.. BHHOM, 2013 -
http://www.studentlibrary.ru/book/ISBN9785996321902.html.
3. KBanroBas ¢u3nka u HaHOTEXHOJIOTHH [ DnekTpoHHBIN pecypc] / HeBonmu B.K. - U3nanue 2-
e, uchp. U JIOTI. - M.: Texnocdepa, 2013. -
http://www.studentlibrary.ru/book/ISBN9785948363615.html.
4. Hanomarepuasbl, HAHOCTPYKTYpPbI, HAHOTEXHOJIOTHH. [DneKTpoHHBIN pecypc] / I'yceB A. 1. -
2-¢ u3 ., uctp. - M.: OU3MATIIAT, 2009. -
http://www.studentlibrary.ru/book/ISBN9785922105828.html.
5. CnoBapp  HAHOTEXHOJIOTUYECKMX W  CBA3aHHBIX C  HAHOTEXHOJOTMSIMH  TEPMUHOB
[Dnextponnsiii pecypce] / Kamoxusiii C.B.; [Tox pen. C.B. Kamtoxuoro. - M.: ®USMATIINUT,
2010. http://www.studentlibrary.ru/book/ISBN9785922112666.html|
6. bensses, W.B. HMHpopManMOHHBIA  KaTrajsor  COBPEMEHHOTO  SKCIEPUMEHTAIHLHOTO
o0opy/soBaHUs M HaydyHbIX NpUOOpPOB Ha 0aze HAy4yHO-0Opa30BaTENbHBIX OpraHU3alUil u
BeAyIIuX npeanpustuii Bnagumupckoit obnactu / N.B. bensies, B.A. Keuunn, I'.A. I'magkuit. —
Bnagumup: Bnagumupckuii roc. ynusepcuter uM. A.I'. u H.I'. Cronerossix (Bal'Y), 2011. —
44 c.http://e.lib.visu.ru/bitstream/123456789/2993/1/00588.pdf.

B) [lepnoanyeckue u3IaHusi:
1. Poccwuiickue HanotexHosoruu. — MockBa: [Tapk-menua.
2. HanoTexHOJOTrHU: HayKa ¥ MPOU3BOJCTBO: HH(POPMAITMOHHO-aHAIUTHUECKUH KypHAT. —
Mocksa: Obpa3oBaHuE TUTIOC.


http://www.studentlibrary.ru/book/ISBN9785996323784.html
http://www.studentlibrary.ru/book/ISBN9785996313259.html
http://www.studentlibrary.ru/book/ISBN9785942756628.html
http://www.studentlibrary.ru/book/ISBN9785996329281.html
http://www.studentlibrary.ru/book/ISBN9785996322602.html
http://e.lib.vlsu.ru/bitstream/123456789/3076/1/00687.pdf
http://e.lib.vlsu.ru/bitstream/123456789/3055/1/00633.pdf
http://www.studentlibrary.ru/book/ISBN9785948363615.html
http://www.studentlibrary.ru/book/ISBN9785922105828.html
http://www.studentlibrary.ru/book/ISBN9785922112666.html
http://e.lib.vlsu.ru/bitstream/123456789/2993/1/00588.pdf

r) UuTepHeT-pecypcesl:
http://window.edu.ru/
http://hi-news.ru/tag/nanotexnologii
http://www.nanonewsnet.ru/
http://nanodigest.ru/
http://www.portalnano.ru/

YyeoHo-MeToANYEeCKHE U3TAHUSA

1. Xnanor A.B. Metoauueckue yka3zaHus K MPaKTHYECKUM paboTaMm 1o AWCIUIUIMHE «BBeme-
HHUE B HAHOMH)KEHEPHUIO» IS CTyneHTOB HampasieHus 15.03.05 [DnekrponHsiii pecypc] / cocT.
Knano A.B.; Bman. roc. yu-t. TMC - Bnagumup, 2017. - JlocTynm U3 KOpPIIOPaTHBHON CETH
Bal'V. - Pexxum nocryna: http://cs.cdo.visu.ru/

2. XnanoB A.B. Meroanueckue peKOMEHIAIMH K BBIMOJIHEHUIO CAMOCTOSITENIbHON paboThl 1Mo
nucuuiinHe «BBenenune B HaHOMHXKEHEPHUIO» ISl CTyAeHTOB HampaieHus 15.03.05 [Onek-
TpoHHBIH pecypce] / coct. XKnanoB A.B.; Baaa. roc. yu-t. TMC - Bnagumup, 2017. - Joctyn u3
KopriopatuBHoii cetn Bil'Y. - Pexxum nocryna: http://cs.cdo.visu.ru/

3. Knano A.B. OueHouHble cpeAcTBa MO JUCHUILUIMHE «BBeaeHne B HAHOWHKEHEPHUIO» IS
cryneHToB HampasieHus 15.03.05 [DnexrponHslii pecype] / coct. XKXmanos A.B.; Bnaa. roc. yH-
1. TMC - Bnagumup, 2017. - JJoctyn u3 kopmnopatuBHoil cetu Bal'Y. - Pexxum poctyma:
http://cs.cdo.vlsu.ru/

Ilepeuyenn pecypcoB HH()OPMALIMOHHO-TEJIEKOMMYHMKALMOHHOI ceTu «UHTEepHeT», HE0O-
XOIMMBIX /UIS1 OCBOCHUSI T CHUTIIMHbI

1) [Moptan Lentp nquctanimonHoro o0yuenust Bal'Y [anexTponHslit pecypc] / - Pexum gocryna:
http://cs.cdo.visu.ru/

2) Paznen odurmansHoro caiita Bnl'Y, conepskamuii onrcanue o0pa3oBaTEIbHOM MPOTPaMMBbl
[anekTpoHHBI pecypc] / - Pexum pocryma: OOpasoBarenbHas mnporpamma 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTUYECKOE 00eCIIeYeHNEe MATMHOCTPOUTEIBHBIX IIPOU3BOICTBY
http://op.visu.ru/index.php?id=158

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

s obecriedeHnss ydyeOHOro nporuecca no JUCHUIUIMHE «Beedenue 6 HaHOUHICeHePUIO»
IPeIyCMOTPEHO MCIIONIb30BaHMe ciefyroumx jgadoparopuit kapeapsr TMC, HOL[ AKTIIII u
HOII «Hanorexnonorum» Bal'yY

1. JlaGopaTopusi HAHOAMATHOCTUKH W (PEMTOCEKYHAHOIi J1a3epHOH TeXHUKH (aya.
118-4)

Kpamkas xapakmepucmuka nomewenus:

O6mas mnomaab — 102 kB.M (2 staxa). 1 stax — nabopaTopHOE M IPOU3BOJICTBEHHOE
obopynoBanue (67 KB.M), KOMIBIOTEPHBIH Kiacc Ha 16 TOCATOYHBIX MECT; 2 JTax —
BCIIOMOTATENIbHBIE  MoMenieHus, KoHaunuoHep. CoorBerctByroT  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, II16 01-03, Caull 21-01-97, Cuull 23-05, HITBb 104-03.

Obopyoosanue:

1) Yucras komHaTa:
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http://window.edu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://op.vlsu.ru/index.php?id=158

2) ycraHoBKa (heMTOCEKyHIHasl jlazepHas "yImopsI0YeHHOIO HAHOCTPYKTYpUpPOBaHHS"
(PD):

- umeeT 3 pabouuXx JUIMHBI BOJHBI, YIbTpa(HOIIeT, 3eeHbIN, U HHPPAKPACHBIH JTy.

- 2 yuactka oopabotku (100x100 mm; 20x20 MM ¢ BO3MOXKHOCTBIO IMO3UIIMOHUPOBAHUS C
TOYHOCTBIO /10 2 HM)

- IMaMeTp ny4dka okojio 60 MukpomMeTpoB B cirydae mnojist 100x100 mm

- quaMeTp my4ka ot 0,5 MUKpOMETPOB (3aBUCHUT OT UCHOIB3yEeMOro 0OBEKTHBA)

- BO3MOXHOCTh 00pabOTKM ¥ JOUArHOCTHKU MPOBOISIIMX, IUAIEKTPUUYECKUX,
[IPO3pAaYHbIX, HEPO3PAYHbIX MATEPUAIIOB.

3) sonoosas nabopamopus "Unmeepa cnexkmpa” (P®)

4) ougppaxmomemp manoyenosoeo paccesnus SAXESess

6) Muozoghynkyuonansnoui nianuwemnwiil anaruzamop VICTOR X3 (PerkinElmer)

2. JIabopaTopusi peHTreHOBCKOM AMArHOCTHKH MaTepuaios (aya. 108-4)

Kpamxas xapakmepucmuka nomewjenus:

O6mas miomans — 175 kB.M (2 3Taxka). 1 3Tax — 1a00paTOpHOE M MPOU3BOIACTBEHHOE
obopynoBanue, y4yeOHbId kiacc (Bcero 100 kB.M), 2 sTaxx —pabouune MecTa HHKEHEPOB-
UCCIIeIOBATENICH, JIa00OPaTOpUH 10 aHAIM3y (YHKIMOHAIBHBIX M MAarHUTHBIX MaTepuanoB (75
KB.M).

Obopyoosanue:

1. Penmeenosckuii ougppaxmomemp Bruker D8 ADVINCE

2. Penmeenogpnyopecyenmmuoiii cnexkmpomemp ARL ADVANT X Thermo Scientific (USA)

3. Vemanoska 0Onsi uzmepenus MASHUMHBIX CEOUCE MASHUMOMEEPObIX MAMepPUaios
Permograph-L

4. Ananuzamop kuciopooa u azoma ¢ memanniax u cnaiasax ELTRA CS-800

5. Ananuzamop cepul u yenepooa 6 memannax u cniasax METABAK-AK

3. JlabopaTopusi noJiy4eHus yriiepoaHbIX HaHOMaTepuaioB (ayn.108a-4)
Kpamxas xapakmepucmuka nomewjenus:
O6mas mmomane — 150 xB.M (2 3Taxa). 1 3Tax — 1abopaTopHOE U MPOU3BOICTBEHHOE

obopynoBanue (100 kB.M), 2 »TaX — MyIbT YIPABJICHHUS YCTAaHOBKOW, paboune MecTa
WHXXEeHepoB-uccaenoBateneii (50 kB.M).
Obopyoosanue:

ycraHoBka «Taynut» ana nmonydenus YHT, mucTtumsatop st OYMCTKM U CMEIIMBAHUS
VYHT, mapoBas MenpHUIA, ycTaHOBKA M0 Y30, BCOMOTaTebHOE OOOPYAOBAHHUEI OYHCTKHU
VHT

4. Jla6oparopusi 2D- u 3D HaHOCTPYKTYpHPOBAHHBIX NOKPBITHII (aya. 119-4)

Kpamkas xapakmepucmuxa nomewenus:

O6mas mmomane — 102 xB.M (2 3Taxa). 1 3Tax — 1abopaTopHOE U MPOU3BOICTBEHHOE
obopynoBanue (67 KB.M), 2 3Taxk — yueOHBIN Kacc Ha 15 mocamoabx MecT (36 KB.M).

Obopyodosanue:

1. YcraHoBKa JJisl HAHECCHUS HAHOCTPYKTypHpoBaHHbBIX mokpbiTuii UniCoat 600SL+;
npousBoauTens — PO, rox Beimycka - 2008.

VYcranoBka i HaHECEHHS TOKpBITUM MetogoM PVD ¢ makcuManbHOW TONIIWHON
MHOT'OCJIOMHOTO CAHABUY-TIOKPHITUS 10 20 MKM Ha BECh AMANa3OH UCIOIb3YEMOTO KOHIIEBOTO
WHCTPYMEHTa C  CHCTEMOW  BH3yallM3alli{, yNOpaBICHUS ©W  TEPMOMETPUPOBAHUS
TEXHOJIOTMYECKOr0 TMpoliecca B TEYEHHE BCEro IMKJIa U3roToBieHUs. OCHOBHBIE THIIbI
nokpeituii: TpaauirorHbie MOKpeiTus — TIN, TICN, Ti-C:H; 3D-HaHOKOMITIO3UTHBIE MOKPHITHS;
2D-HaHOKOMITO3UTHBIE MTOKPBITUS U TICHKU (B TOM YHCIIE alIMa30M0I00HbIE)- CYTEePIaTTUKH.

2. CranmoHapHass yCTaHOBKa Il uW3MepeHuss  MukporBepaoctd  HVS 1000,
MPOU3BOAUTEND — TallBaHb.

[IpennaznaueH A U3MEPEHUs] MUKPOTBEPIOCTH B TOM YHUCIIE U TTOKPBITHIA.
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3. HUcnpITaTenbHas cuctemMa Ha pactsbkeHue repmokamepoir WDW-100.

Kectkocth cunoBoit pamel: 100 kH/mMm, HanbGonbirast npenensHas Harpyska: 100 kH (10
tc); Tun npuBoga: snekrpomexanudeckuid, TouHocTh u3mMepenus: Harpysku: +1,0%(mo 3akazy
0,5%), Huanazon wusmepenust Harpysku: 400 H ~ 100 xH; (0.4%-100% monHON mIKambL,
ABTOMATUYECKU TEpeKIoYaeMble ImKanbl), 6 mmkan, Paspemenue nHarpysku: 0,001% FS,
Juanazon u3zmepenus aepopmanuu: 2 — 100%, Tounocts usmepenus aepopmaruu: +1,0%.

3. YcraHOBKa [ HAHECEHUS XOJOJHBIX Ia30IIa3MEHHBIX TTOKPBITHHA

4. YcTaHoBKa 7151 1711 HAHECEHUS FOPSYHMX Ta30JUHAMHYECKUX MOKPBITHIA

5. Kanorecrep CSM CAT (Mogens CAT-S-AE), npoussoautens: CSM (Ilselinapus).

6. Muxpokom6urectep CSM MCT Ilpoussoautens: CSM (Ilseiinapus).

7. Tpu6omerp CSM (Mogens TRB-S-CE-000). IIpousBoxurens: CSM (IlBeiinapus).

6. LleHTp aAIMTHBHBIX TEXHOJIOTHI

Kpamkas xapakmepucmuxa nomewenus:

O6mas miomans — 62 kB.M— J1a00paTOpHOE U MTPOU3BOJICTBEHHOE 000PYAOBaHNE

Obopyoosanue:

1. Vemanoska no cenexmuenomy nasepHomy CneKanuio Memaiiudeckux nopouiKos.

OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKHU: TabapuThl padoueid 30061 250 X 250 X 280 mwm;
THIT U MOIIHOCTH Ja3epa - Bomokonnsiit IPG 400 Bt; nmuua BoiHb! - 1070 HM; MakcuMasbHas
CKOpOCTh CKaHUpoBaHus - 7 wm/c; tommmHa cios - 20-50 mxm; ba3oBble marepuaibl:
HEepXKaBeromas craib; amoMuuuessiii (Al) cras; Turanobiit (Ti) cruias; »KapomnpodHas CTalb
(2 Buna); nukenessiit (Ni) crutas; kooanbeToBblit (C0) crutaB; Kobansroxpomossiii (CoCr) cruias.

2. Cmanyus pecenepayuu azoma

3. Yemanoska 0ns npoceusanusi Memaniuyecko2o nopouKa

4. Mygpenvnaa neuv Onsi omoicuea 20mogvlx Oemaleli ¢ NPOSPAMMUDYEMBIM YUKIIOM
Hazpesa/oxXnaxcoeHus

5. Ileckocmpytinvie ycmanosku (2 wim) 01 00pabomxu naum yYCmaHo8KU U 20MOBbIX
Ooemannetl.
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Pabouass mporpamMma JUCIUIUIMHBI COCTaBJIEHA B COOTBETCTBUH ¢ TpeboBanmsivu PI'OC

BO mno mHampaBmenmoo 15.03.05  «KoHCTpYKTOpCKO-TEXHOJIOTHYECKOe obecneueHue

MAITUHOCTPOUTEIBHBIX ITPOU3BOACTBY

Pa6ouyo mporpaMmy COCTaBHI \/ 27‘\’/@4(—04 oS / KTt pesec

(®UO, nommcs)/

o =
- ~\

Penenszent (mpencraBurens paboromarens):

I'nasrbii nrxerep OO0 « TAT-VHXUHUPHHTY [ ( ; >
Boratsipes H.B, > ' /// '

\
(mecto paboTel, nomkHOCTH, PHO, NIOATHCE)

TIporpaMma paccMoTpeHa i ofo6peHa Ha 3aceniannu kadenps! TeXHOTOIHs MANMHOCTPOSHHS
IIpotokon Ne 7 oT /- F. A0/#Frona

3asenyrommii kadenpoit 1.1.H., mpopeccop Moposor B.B. [/,
(®HO, nonnucsy /

PaGouast mporpamMma paccMOTpeHa M o0o0OpeHa Ha 3aceJaHuH y4eOHO-METOAMIECKOH KOMUCCHH

HaIpaBJICHUS 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE ofecrnieueHue

MAIIHHOCTPOHUTEIIBHBIX ITPOU3BOACTBY

Ilpotoxon Ne 7 oT AGLL. 40 rona
is

[Tpencenarens KOMUCCHH A.T.H., Tpodeccop Mopo3zos B.B.
(®HUo, nonnnf{)




