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1 IeJsin ocBOEHUS AMCUHUIJIMHBI (MOY.JIs1)

Henssmu  ocBoeHust  aucuuiuiiHbel  (Moxyist)  «OcHOBBI  nepOopMaLimOHHOTO
HAHOCTPYKTYPUPOBAHUS SIBIISIOTCS:

- U3yYeHUe OCHOBHBIX 0COOEHHOCTEH MPOLIECCOB nehopManOHHOTO
HAHOCTPYKTYPHUPOBAHUS,

- TIPUBUTHE HABBIKOB HCIOJB30BAHUS TEOPETHUECKUX 3HAHUI MpHU BbIOOpe TpedyeMbIx
NapaMeTPOB PA3IHMUHBIX MPOIECCOB Ae()OPMAITMOHHOTO HAHOCTPYKTYPHUPOBAHMS,

- moaroroBka K Oynaymmedl HaydyHOW M NPAaKTUYECKOH NeATENbHOCTH, CBA3aHHOH C
BHEIPEHNEM M HCIIOJb30BAHUEM METONOB e(pOPMAIIOHHOIO HAHOCTPYKTYPHUPOBAHHS IPH
MPOM3BOJCTBE METAJIION3IEITHA.

2 MecTto aucuunIuHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMmsl

Hucunrmumiaa OCHOBBI AeOPMALIMOHHOTO HAHOCTPYKTYPUPOBAHMS BXOOUT B YaCTh
yueOHOro 1aHa GpopMupyeMyro y4acTHUKaMH 00pa3oBaTeNbHBIX OTHOLIEHNUH 00pa3oBaTeIbHON
MIPOrpPaMMBl.

Jnsg  u3ydeHus  OUCHMIUDIMHBI  HEOOXOAWUMBI  3HaHUS  (YMEHHs,  BJIQACHUS),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YUSHHSI TUCLUTUINH/ TPAKTHUK:

Beenenue B HanpaBiieHUE

YueOHast - 03HAKOMHUTEIbHAS IIPAKTHKA

O01mee MaTepranoBeieHue

IIpouHOCTb U MIACTUYHOCTH HAHOMATEPHAJIOB

OCHOBBI METAJLTypruuecKkoro Nponu3BOACTBa

MexaHnka MaTepuaioB U OCHOBbI KOHCTPYHPOBAHMUS

@DyHKIMOHAIbHbIE HAHOMATEPHUAIIbI

®usnyeckue CBONCTBA MaTEPHUANIOB

TexHon0rNs MaTepuanos

Cuctemsl yripaByieHHs IpoLieccaMi B 00J1aCTH HAHOTEXHOJIOTUH 1 HAHOMATEPHAJIOB

3HaHus (YMEHUs, BJIQJICHUS), MTONyUEHHbIE NPU U3YYEHUH TAHHON IUCLMILIMHBI OyIyT
HEOOXOIUMBI [T U3Y4EeHUS TUCLIUTUTIH/TIPAKTHK

KoncTpynposaHue HaHOMaTepHajoB

IIpoexTHas neATeNnbHOCTD

IIponsBoacTBEHHAS - TEXHOJOTHYECKas! (IPOEKTHO-TEX HOJIOTUIECKasl ) MPAKTHKA

IIpousBoacTBEeHHAs - NPEAUIJIOMHAS IPAKTHKA

IToaroroBka k ciade U cjauya rocyJapCTBEHHOTO HK3aMeHa

[TonroroBka K mpoLeAype 3aIUTHI U 3aIUTa BBITYCKHOH KBaJIH(PUKAITMOHHON paboThI

KypcoBas Hay4HO-HCCIEeIOBaTEIbCKAST paboTa

YueOHast - Hay4yHO-HCCIENOBaTeNbCcKast pabora (MONy4YeHHWE NEePBUYHBIX HABBIKOB
HAY4YHO-UCCIIEAOBATENLCKOM paboThI)

IIpoueccs! n 00opynoBaHKE I NOTYYEHUS] HAHOMATEPHAIIOB

OnTumu3zans TEXHOJOTHYECKHX MPOLIECCOB U CBONWCTB MaTepHalloB

3 Komnerenuuu o0y4aromnierocsi, popmupyembie B pe3yibTaTe 0CBOCHHUSI

AUCHUILIUHBI (MOAYJIs1) U IVIAHUPYEMbIe pe3yJbTAThI 00yUeHHs

B pesynprare ocBoenus aumcuuiuidHbel (Momynisi) «OCHOBBI  AepOpPMALIMOHHOTO
HAHOCTPYKTYPUPOBAHUSD OOYHAIOLINICS TOJKEH 001aAaTh CIeNYOIUMH KOMIIETEHLIHSIMH:

KOI[ HHAUKATOpa HHI[I/IKaTOp JOCTHXKEHHNA KOMIICTCHIINI

IIK-1 CnocobeH mpoBOAMTL MOHHTOPHUHI WHHOBALMOHHBIX TEXHOJOTMYECKHX MPOLECCOB U
OCYLIECTBIIATh METOAMYECKOE COMPOBOXKIEHHE CO3MaHUsl OOBEMHBIX HAHOMATEPHAJIOB,
HAHOCTPYKTYP U UM U3 HUX




IIK-1.1 OcymiecTBisieT TOWCK, aHAIW3 W CHCTEMATH3aLMI0 ONbITa B O0JACTH
NEPCIEKTHBHBIX ~ HANPAaBICHWH pa3BUTHSl TMPOU3BOACTBA OOBEMHBIX
HAHOMATEPHUAJIOB, HAHOCTPYKTYP U U3ACJINUNA U3 HUX

[IK-1.2 PazpabaTbiBaeT MeToaMYECKHE TIOAXOAbl U PEKOMEHAALNH TIO MPOBEICHUIO
AHATUTHYECKUX paboT [JIs1 OUEHKU CTPYKTYpPBl U CBOMCTB OOBEMHBIX
HAHOMATEPHUAJIOB, HAHOCTPYKTYD U U3ACJINUN U3 HUX

IIK-1.3 Cucremarusupyer, oOpabaTbiBaeéT ¥ MOATOTABIMBAECT JAHHBIC JUIS

KOPPEKTUPOBKU PETyJHPYEMBIX NapaMeTpOB TEXHOJOTMYECKOro Impouecca
NPOM3BOZCTBA OOBEMHBIX HAHOMATEPHAJIOB, HAHOCTPYKTYP U M3IENUN M3
HUX




4, CTpykTypa, 00b€M H coaepRaHHe TUCHHILIMHBI (MOIYJIs1)
OO01asi TpyI0eMKOCTh AMCHHILIAHBI COCTaBisieT 4 3a4eTHbIX eanHuI 144 akaa. 4acoB, B TOM

YUCTIC:

— KOHTaKTHas padora — 95,3 akan. 4acos:
—ayaurtopHas — 90 akaj. 4acos;

— BHeayauTOpHas — 5,3 akaj. 4acos,

— caMocCTosITeTbHAs paboTa — 13 akaz. 4acos;

— B (popme npaxTHUecKoi moaroToBKy — 0 akan. Jac;

— NOArOTOBKA K 3K3aMeHy — 35,7 akan. yac

®opma aTTecTaluu - 3K3aMEeH

AypuropHas § s
o | womraxrHas pabota = = DopMa TEKyIIero
=
5 3} Bu KOHTPOJISI
Pazzen/ Tema 3 (B axaj, acax) g 2 A ., p Kogx
e & ©| camocTosTenpHOl | ycmeBaeMocTH
JUCITUILTAHBL Z £ @ 6 ., | xommerenIM
O 2 g paboTh IIPOMEXYTOTHOH
Tex. mal. | mpakT. g aTTeCTAIIH
3aH. 3aH. |0 &
1.1
1.1 OcHoBHEBIE IO IXOIBI K
MeTO IbI MOy ICHUS
0OBEMHLIX CaMocTosSITeIbHOE VT OLDOC TIK-1.1,
HaHOMAaTEePHAIIOB. 8 2 2 |myuenne yueCHo P TK-1.2,
(cobecenoBanue)
Knaccudukaryst 0CHOBHBIX JIATEPaTypPHL. TIK-1.3
MeToJI0B JiehopMaIfHOHHOTO
HAHOCTPYKTYPHUPOBAHHUSL.
1.2 Teoperrueckue OCHOBBI
P CaMocTosITeIbHOE . TIK-1.1,
IIPOIECCOB YerHbI onpoc
p 10 5 2 |myuenne yueCHo P TIK-1.2,
JeopMaIHOHHOTO - (cobece toBaHmMe) TK-1.3
HaHOCTPYKTYPHPOBaHUIA. PaTyphL ’
1.3 JluckpeTHble CIIocoOb
T OPMAIOHHOTO CamocTosTeTbHOE
HAHOCTPYKTYPUPOBAHUS H3yHeHHe yueOnoi YerHbIi onpoc
. JIHTEPATYPDL, (CO6eCGI[OBaII:I/Ie) TIK-1.1
10 sup | 2 | lloaoroskan Crawa | IIK-12,
odopwere MIPaKTHIecKOH TIK-1. 3’
pe3yIbTaToB paGotsr No 1
TIpaKTAYECKOR o
6 paboTsr Ne 1
1.4 HenpepbIBHBIE CITOCOOH
N D — CamocTosTeTbHOE
HAaHOCTPYKTYPUPOBAHUS H3yHeHHe yueOnolt YerrsIi onpoc
. AMTCPATYPDI (CO6eCGI[OBaII:I/Ie) IK-1.1
10 sup | 2 | lloworoskan Crawa | IIK-12,
odopwerne MIPaKTHIecKOH TIK-1. 3’
pe3yIbTaToB paGoTer No 2
IIpaKTHIECKOR -
paboTsr Ne 2
1.5 OcoGennoctu
(bOPMEDOBAHHA CTPYKTYDHI CamocTosTeTbHOE
U CBOUCTB METAJUIOB U H3yHeHHe yueOnol YerHbI orpoc
JATEPaTyPHL;
CIUIABOB B IIpoIieccax Ho;[r(I))Togza ;I (cobeceoBanue). TIK-1.1,
e(opManuoHHOTO 10 5/41 2 Craua IK-1.2
flagof"[‘pyl_l[(TypI/IpOBaHI/Iﬂ odopwere II aKTfIquKOI‘/'I TK-1 3’
' Pe3yIbTaToB pa6OTI>I Ne 3 ’
TIpaKTHIECKOR p o
paboTsr Ne 3




1.6 IIpaxrudeckoe
IpHMeHEeHHE IIPOIeCCOB

nehbopMaIMOHHOTO CaMocTOoITENILHOE . TIK-1.1,
.| Yecrmeii onpoc
HaHOCTPYKTYPHUPOBAHUS B 10 5 2 |myuenne yueCHo TIK-1.2,
(cobecenoBanue)
MeTaUTypruy: MpoOIeMbl 1 JIATEPaTypPHL. TIK-1.3
HepCIeKTHBHEIC
HaIlpaBICHNUS Pa3BUTHSL
111-7022‘;66;122101;}3\46%/10]3 Camocrosrenproe [ ;o [K-1.1,
p b 2 3 1 |myuenne yueCHOM P TIK-1.2,
JehopMaIHOHHOTO (cobece toBaHmMe)
JIATEPaTypPHL. TIK-1.3
HAHOCTPYKTYPUPOBAHUS
Hroro mo pasaery 60 30/121 ) 13
Wroro 3a cemectp 60 30/121 ) 13 5K3aMeH
Hroro no mucrummmmune 60 30/12U1 13 SK3aMeH




S O0pa3oBare/ibHbIE TEXHOJIOTHH

C uempro peanM3andy KOMIIETEHTHOCTHOTO TIOAXONA, a Takke (QOPMHPOBAHUS H
pa3BUTHA NPOQECCHOHATIBHBIX HABBIKOB OOYHAIOLIUXCS PEAU3YIOTCA CIEAYIOIINE CPEACTBa,
CHOCOOBI M OPraHU3aLMOHHBIE MEPOTIPUSITHS

- U3y4YeHHE TEOPETUYECKOro MaTepuaia TUCLHUILUIMHBI HA JIEKIUSIX C HUCIOJIb30BAHHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOATEJIbHOE HW3YyYEHHE TEOPETUYECKOro  MaTepuana JAUCLHUIUIMHBL  C
UCTIOJIb30BaHUEM METOINYECKUX Pa3pabOTOK, CrieuaIbHON yueOHOH 1 HayYHO! JINTEPaTyphI;

- (dopmupoBaHue u pa3BUTHE NPOPECCHOHANBHBIX HABBIKOB OOYYAOIIMXCS Ha
NPAKTUYECKUX 3aHATHSIX.

B u3nokeHMM JNEKUMOHHOTO MaTepuaia M IMpU NMPOBENECHUHM MPAKTUYECKUX 3aHITHH
NPEATNONAraeTcsi MepPexoa OT PENpPONYKTHBHBIX METOIOB OOYYEHHs K YaCTUYHO-TIOMCKOBBIM U
HCCIIEIOBATEIBCKIM METO/IAM, PAa3BUBAIOIINM JIOTHYECKOE, TEOPETUUECKOE MBIILICHHE, YMEHNE
apryMEHTHUPOBATh U OTCTaWBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH Leapi0 BO3MOXKHO
UCTIOJIb30BaHME METOIOB HBPHCTUYECKUX BOMPOCOB U Op3HCTOPMHUHTA (MO3TrOBO aTakm).

IIpu mpoBeneHNH MPAKTUYECKUX 3aHATUI MPEATONaraeTcsl NCIOIb30BAHNE TEXHOJIOTUH
B3aUMOOOYUEHHSI.

CamocrosiTenpHass paboTa CTYOEHTOB IOJDKHA OBbITh HANpaBlieHA Ha 3aKpeIUIeHHe
TEOPETUYECKOTO MaTepuata, H3JI0KEHHOTO MPEToAaBaTeNieM, Ha MPOpPadOTKy TeM, OTBEAECHHBIX
HA CaMOCTOSITEJIbHOE H3yY€HHE, Ha IMOATOTOBKY K IMPAKTHUYECKHM 3aHSATHSIM, MOATOTOBKY K
WUTOTOBOM aTTECTALUH.

B xopne 3aHATHII pennonaraeTcst HCIOJIb30BaHIE KOMIUIEKCa HHHOBALIMOHHBIX METOIOB
aKTUBHOTO OOYUEHHsI CTYACHTOB, BKIFOUAIOLIETO B CEOS:

- co3maHue TNPOOJNEMHBIX CHTyalUuHd C [OKa3aTeNbHbIM peIleHHeM MpoOIeMbl
npernoaBaTeseM;

- CaMOCTOSITEJIPHYIO TIOUCKOBYIO MESTEIbHOCTh B pEIIeHHUH Y4eOHBIX Mpodiem,
HAMPaBIIEMYIO TIPENoaBaTeseM;

- CAMOCTOSITENIbHOE peleHne MpodeM CTyJEHTaMHU ITOJI KOHTPOJIEM MTPETIoaBaTes.

Peanm3anmss MHHOBALIMOHHBIX METONOB OOYYEHHsT BO3MOXKHA C HCIOJIb30BAHUEM
CJIEAYIOIINX MTPHEMOB:

- MHCTPYKTQX CTYACHTOB IO COCTABJICHHMIO TAONHUL], CXeM, IpaQuKOB C MPOBENEHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- TMpPUMEHEHHE pPEeKOMEHJALWH 10 COCTABJICHHIO TE3UCOB W KOHCIEKTOB IIO
NPOYNUTAHHOMY MaTepHaly;

- packpeITHE MpernojaBaTeNieM NPUYMH M XapakTepa HeyAad, BCTPEHAIOLIUXCS IPH
peeHny npooem,

- IEMOHCTpALIMS AIbTEPHATUBHBIX MTOIXOAOB K PELICHHUIO KOHKPETHOM poOIeMBI;

- AaHAJTN3 TTOJTyYeHHBIX PE3yJIbTaTOB U OTBICKAHHE TPAHUL UX IPUMEHHMOCTY,

- UCTIOJIb30BAHUE 33JaHUH JUIsl CAMOCTOSITETIbHON PabOThI ¢ M30BITOYHBIMH TAHHBIMH.

6 YueOHo-MeTOAHYeCcKOe 0O0ecneyeHHe CAMOCTOSITeIbHON PadoThl 00y4aromuxcst
IIpencraBneno B mpuioxeHuu 1.

7 OueHo4HbIe CpeACTBA AJIsl IPOBedeHHs IPOMEKYTOUHON aTTeCTALMH
IIpencraBneHbl B IPUIOKEHUN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIOHHOE o0ecneyeHue JUCLHIIMHBI (MO1YJIs1)
a) OcHoBHas JuTeEpaTypa:
1. Yrsames, ®@. 3. HayuHbie OCHOBBI 1e() OpMALIIOHHBIX TEXHOJIOTHH (OPMHUPOBAHUS



yJIBTPAMENKO3EPHHUCTBIX U HAHOCTPYKTYPHBIX OOBEMHBIX MaTepuaioB : MoHorpadus / @. 3.
VYrsmes, I 1. Paab, M. . AnbimoB ; otB. pen. M. U. AnbimoB. - MockBa ; Bonorna :
Undpa-Unxenepus, 2021. - 160 c. - ISBN 978-5-9729-0632-1. - Tekcr : anekrponHbiid. - URL:
https://znanium.com/catalog/product/1833183 (mara obpamenus: 02.05.2023). — Pexum
AOCTYyIIA: MO TOATHCKE.

2. Kanycrtun, B. M. Texnonorust nponu3BOACTBA U KOHTPOJIb Ka4€CTBA HAHOMATEPUAJIOB U
HaHOCTPYKTYD : yued. mocobue / B.W. Kanyctun, A.C. Curos. — Mocksa : UTHOPA-M, 2019. —
244 C. — (Bricmee obpazoBaHue: Bbakanaspuar). —
www.dx.doi.org/10.12737/textbook 5¢359a09b32044.60767097. - ISBN 978-5-16-013806-0. -
Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/958293 (mara obparueHus:
02.05.2023). — Pexxum moctyna: 1o MOAIHCKE.

3. Hanomarepuansl u Hanorexunonoruu / E. U. Ilpsxun, C. A. Bonorkanuna, A. I
ITerkosa, O. FO. I'ansynenko ; [Tox pen.: [psxun E. U.. — 3-e m3n., crep. — Cankr-IletepOypr :
Jlanp, 2023. — 372 ¢. — ISBN 978-5-507-46915-4. — Tekct : snektpoHHblid // Jlaub :
3JeKTpOoHHO-OnbmoreyHast cucrema. — URL:  https://e. lanbook.com/book/323648 (nmara
obpammenust: 02.05.2023). — Pexxum gocryna: st aBTOPHU3. MOJIB30BATEIICH.

0) lonotHuTEIbHAS JIUTEpPATYpa:

1. Tumommmua, KO. A. BBenmenue B HaHOTexXHOJOrHHM : ydeOHOe mocobme / HO. A.
Tumoumna. — Kazanp | KHUTY, 2019. — 88 ¢. — ISBN 978-5-7882-2719-1. — TekcT :
3JNEKTPOHHBIH // Jlanb ; 3JEKTPOHHO-OMONMHMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/196198 (mara oOpamenus: 02.05.2023). — Pexkum nmocTyma: st
aBTOPH3. TIOJIB30BATENEH.

2. Wmomun, B. A. Hanomarepuanbl : ydeOHOoe mocodue / B. A Wmomun —
Hosocubupck : HI'TY, 2019. — 114 ¢. — ISBN 978-5-7782-3858-9. — Tekcrt : 31neKTpOHHBIH //
Jlanb : snekrporHO-OuOMOTeuHast cucremMa. — URL: https://e lanbook.com/book/152132 (nata
obpamenusi: 02.05.2023). — Pesxxum g0OCTymA: 1151 ABTOPU3. TIOJB30BATENECH.

3. Ilonenos, 0. B. Hanomarepuansl 1 HaHOTEXHONOTHUH | y4eOHUK st crno / FO. B.
ITonenos, E. B. EropoBa. — 2-e¢ m3n., crep. — Cankrt-IlerepOypr : Jlanb, 2021. — 180 ¢. —
ISBN 978-5-8114-8837-7. — TekcT : 3aexkTpoHHbIA // JlaHb : 31MeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e lanbook.com/book/182129 (mata oOpamenusi: 02.05.2023). —
Pesxum noctyna: it aBTOPH3. MOJIb30BATENE.

4. Cepreera, E. A. Komno3unuoHHble HaHOMaTepuaibl . yueOHoe mocodue / E. A.
Cepreesa, 10. A Tumommna. — Kazawmp : KHUTY, 2017. — 152 c¢. — ISBN
978-5-7882-2257-8. — Tekcr : 3nekTpoHHBIH // JIaHb : 3J1€KTPOHHO-ONOIHOTE HAs cCUCTeMa. —
URL: https://e lanbook.com/book/138382 (mata oOpamenusi: 02.05.2023). — Pesxkum goctyna:
IUTs1 aBTOPU3. MOJIb30BATEIEH.

5. Poros, B. A. MamuHOCTpOUTENbHBIE MATEPUANIBI M 3arOTOBKH | yUeOHHUK ISl BYy30B /

B. A Poros, I'.I'. Ilo3usak. — 3-e u3a., ucnp. u nom. — Mocksa . Uzngarenscteo HOpaiir,
2023. — 337 c.— (Bricimee obpasosanue). — ISBN 978-5-534-14001-9. — Tekcr
snekTpoHHbi  //  OOpasoBarenbHas  miargpopma  FOpaiit  [caiit] —  URL:

https://urait.ru/bcode/512821 (mata obpamenus: 02.05.2023).

6. IlerpoB, A.IIl. CoBpeMeHHOE COCTOSIHME€ U MEePCINEeKTUBbl MPOMBILLIEHHOIO
NPUMEHEHHUs] WHTEHCHUBHOW IUIACTUYECKOH nedopManmu MU APYyruxX BHAOB OOpabOTKH amst
U3TOTOBIICHUST OOBEMHBIX METAJUIMYECKUX MOoNy(padpukaToB € yIBTPAMEIKO3EPHUCTOH U
HaHOCTpyKTypamu [DjekTpoHHbiid pecypc] / AIL Ilerpo // CoBpeMeHHbIE TEXHOJOTHH
00paboTku MeTasuioB U criaBoB. COOPHHUK HAYYHO-TEXHUUYECKUX cTaTeil. - Mocksa : MATU:
HUHOPA-M, 2015. - ¢. 7-17. - ISBN 978-5-16-010767-7. - Tekcr : snextponnbii. - URL:
https://znanium.com/catalog/product/515349 (nara ob6pamenusi: 02.05.2023). — Pesxkum noctyna:
IO TTOATINCKE.



B) MeToauueckue yKazaHHs:

1. Uykun, M. B. JlehopmanmioHHOe HAHOCTPYKTypUPOBAHHE MPOBOJIOKH . ydeOHOe
nocobue / M. B. Uykun, M. A. ITonsikosa, . I'. Emaneesa ; MI'TY . - Maruutoropck, 2012. - 57 ¢.
ML, CXEMBI, Tab. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=603 . pdf&show=dcatalogues/1/11041
56/603.pdf&view=true. - MakpooObekT. - TEeKCT : 351eK-TpOHHBIH. - IMeeTCs meuaTHBIN aHAJIOT.

2. MexaHusMbl (HOPMHUPOBAHHS MEJIKOAUCIIEPCHON CTPYKTypbl B mponeccax OMJI:
Merton. ykas. / XapuroHoB B.A ., fImamesa E HO. — Marauroropck: u3n-B0 MarHuToropck. roc.
TexH. yH-Ta uM. I 1. Hocosa, 2011. -36 c.

3. MopenupoBaHne TMpPOLECCOB HMHTEHCHBHOW  IUIACTHYECKOW aedopManuu ¢
ucroNb3oBaHueM mnporpaMMHoro komruiekca DEFORM 3D (Merogudeckue yka3aHUs K
MPaKTUYECKUM 3aHATUSAM Mo aucuuminHe «Teopuss OM/» ans CTyA€HTOB CHELMalbHOCTU
150106) / M.B. Yykun, M.I1. bapenuaukos, M.A. Ilonskosa // Marauroropck: I'OY BIIO
«MI'TY»,2010.-20c.

4. MozaenupoBaHue Mpoliecca paBHOKAHAIBbHON YIJIOBOH MPOTSKKU C UCIIOJNIb30BAHUEM
nporpammuoro komiuiekca DEFORM 3D (Meronudeckue yka3aHus K jjabopaTopHoii paboTe mo
muciuuinHam «KHUP» u «Metonbsl mcciaenoBaHusi mporeccoB U o0wbektoB OMJI» ans
cryneHToB crneuuanbHocted 150106, 150108 u Hampasnenust 150100) / M.B. Uykun, M.IL
bapeiankos, M.A. ITonsikosa / Marauroropck: 'OY BITO «MI'TV», 2010. - 18 c.

5. Mexanm3Mbl (HOPMHUPOBAHUS MENKOAMCIIEPCHONH CTPYKTYypbl B mpoueccax OMJI:
Merton. ykas. / XapuroHos B.A ., fImamesa E HO. — Marauroropck: u3n-B0 MarHuToropck. roc.
TexH. yH-Ta uM. I 1. Hocosa, 2011. -36 c.

r) [Iporpammuoe oGecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecneuenue

Haumenosanue I10 Ne norosopa Cpoxk nefcTBus ITULIEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 6eccpOtHO
Professional
7Zip CBOOOJTHO 6eccpoUHO
FAR Manager CBOOOJTHO 6eccpoUHO

IIpodeccrnonanibHbie 0a3bl JAHHBIX U HH()OPMALIHMOHHBbIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Ccpinka

OnektponHas 0asza mepuognyYeckux m3naHuii East

View Information Services, OO0 «MMBUC» https://dlib.castview.com/

Harmonanbaass wHQOPMAIMOHHO-aHAIUTHYECKAS
cucreMa — Poccuiickuit unmekc Hayunoro|URL: https://elibrary.ru/project risc.asp

uutuposanus (PHHIL)

IMouckosas cucrema Axanemusi Google (Google

Scholar) URL.: https://scholar.google.ru/

WUndopmanmonnas cucrtema - EnuHoe OkHO

URL: http://window.edu.ru/
J0CTyTa K MHPOPMAITMOHHBIM pecypcam

@enepanpHOE  TOCYZApCTBEHHOE  OIOIKETHOE
yUpeKIeHNE «DenepanbHbIi uHctutyT|URL: http://www] fips.ru/
MPOMBILIIEHHOH COOCTBEHHOCTH




9 MaTepuaJibHO-TEXHHYECKOE o0ecrneyeHne THCUHILTHHBI (MOAYJIsl)

MaTtepuanpHO-TEXHUYECKOe 00eCTIeYeHNEe TUCITUTUTMHBI BKITFOUAET:

1. YueOHas ayauropust U1t POBEIEHUS 3aHATHIHA JIEKLIMOHHOTO THITA OCHAIICHA!

- TEXHWYECKHIMH CPENCTBAMHM OOYHUEHUs, CIyKAIMUMHU ISl TMPENCTaBICHUS y4eOHON
uHpopMauuu OONBILIONH ayIUTOPUH: MYJbTUMEIUIHBIMH CPEICTBA XPAaHEHUs, Mepenavd |
npeacTaBiIeHus yueOHOH nHpopMalny,;

- CTIEL[ATIM3UPOBAHHON MeOEBIO.

2. YueOHas ayIuTOpHUs sl IPOBENEHUS MPAKTUIECKUX 3aHATHI OCHAIIEHA:

- TEXHWYECKHIMH CPENCTBAMHM OOYHUEHUs, CIyXKAIMUMH ISl TPENCTaBICHUS y4eOHON
uHpopMauuu OONBLIONH ayIUTOPUH: MYyJbTUMEIUIHBIMH CPEICTBA XPAaHEHUs, Mepenavd |
npeacTaBiIeHus yaeOHOH nHpopMalny,;

- CTIEL[AJIM3UPOBAHHON MeOEeBIO.

3. YuebHast ayauTopus Ui TPYIIOBBIX U WHAWBUAYAJIbHBIX KOHCYJIBTAMHA, TEKYIIEro
KOHTPOJIS U TPOMEXKYTOUHOMN aTTeCTALMU OCHALICHA:

- KOMIIBIOTEpHOH TexHHKOH ¢ maketoM MS Office, ¢ monkmouennem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALTHOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCUTETA;

- CTIEL[ATIM3UPOBAHHON MeOEeBIO.

4. TTomemmeHue 1)1 CAMOCTOSITENTbHOUM pabOThI OCHAIIEHO:

- KOMIIBIOTEPHOH TexHHKOH ¢ makeroM MS Office, ¢ monkmouennem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALTHOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCUTETA;

- CTIEL[ATIM3UPOBAHHON MeOEBIO.



IIpunoxenue 1
6 YueOHO-MeTOANYeCKOe o0ecnievyeHre CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcst

IIpakTHYecKHE 3AHATHS:

IIpaxTrueckas padora Ne 1. «MccnenoBanne MEKPOCTPYKTYPBI 1 MEXaHUYECKHIX CBOICTB,
(bopMHUpYIOIINXCA B TPOLECCE PABHOKAHAJIBHOTO YIJOBOTO TMPECCOBAHUS  YIIIEPOAMCTHIX
KOHCTPYKLIMOHHBIX CTaJICH».

IIpakTrueckass pabora Ne 2. «lccrnemoBaHue TepPMOCTAOMIIBHOCTH —YIJIEPOIUCTBIX
KOH-CTPYKIIMOHHBIX CTaJIel C YM3 CTPYKTYpOii, COPMHUPOBAHHOH B IPOLIECCE PABHOKAHAIBHOTO
YIJIOBOTO ITPECCOBAHUSY.

IIpaxTrueckas padora Ne 3. «MccnenoBaHne HEMTPEPBIBHBIX METOAOB  Ae(hOPMALIMOHHOTO
HAHOCTPYKTYPHUPOBAHHUSI IIPOBOJIOKIY.

IlepeueHb BONPOCOB /17151 NOATOTOBKH K YCTHBIM OIPOCAM:

1. Kakue meTozp! e opMariioHHOTO HAHOCTPYKTYPUPOBAHHS OTHOCSATCS K TUCKPETHBIM?

2. Hazosure JOCTOMHCTBA HeINpepbIBHbBIX METOIOB nedopManoHHOTO
HAHOCTPYKTYPUPOBAHUSI.

3. Kak u3meHsI0TCS CTPYKTYpa U CBOMCTBAa HU3KOYTepoaAnucToil cranu B npouecce PKYII?

4. B uem 3akiouaetcs cymHOCTh nporecca PKY-«konpopm» npeccoanwst?

5. Uem oOTIMYArOTCS NPOLECChl KPY4YEHMsI IO BBICOKMM JaBJIEHUEM C OTKPBITBIMU
OolikaMH U Kpy4eHus: B OOMKax ¢ MOJOCTHIO?

6. Kakmmm HemocTaTkamMu OONamar0T AMCKPETHbIE METOAbI  Ne(OPMALIMOHHOTO
HaHOCTPYKTYPHUPOBaHUs?

7. O0BsICHUTE CYIIHOCTh PABHOKAHAIBHOTO yryioBoro npeccosanus (PKVYII).

8. Kakne MopmepHHM3MpPOBAaHHBIE CXeMBbI pa3pabOTaHbl C LENBI YCTPAHEHUS OCHOBHBIX
HEZ0CTATKOB TpaauuuoHHOro mpouecca PKYII?

9. Kak paccumThIBaeTCsl IpUpALIEHNE CTENEeHH Ae(OopMaLiy B MPOLECCe MHOTOKPATHOMN
00paboTku 3aroroBok criocodom PKVII?

10. B ueM 3aki1r049aeTCst CYLIHOCTD MTPOLIECCAa BCECTOPOHHEH KOBKH?

11. Kakum 00pa3oM OCyIIECTBISIETCS MPOLECC MUKINYECKOW nedopMalud «Ocagka —
SKCTPY3Us - OcaaKa»?

12. B yem 3aximo4daercs: Ciocod BHHTOBOH SKCTPY3UH?

13. B kakux crnocodax nehopMallHOHHOTO HAHOCTPYKTYPHPOBAHUS OOpadaThIBAIOT
3aroTOBKH B BUJI€ JUCKOB?

14. Kakum obpazom ocymectsisiroT «Conshearing» mponecc?

15. Kakne cxeMbl MHTEHCHBHOM IIIACTUYECKOH e opMaliii MOTYT OBITh HCITOJIb30BAHBI C
LeNBI0 1e(hOPMALIHOHHOTO HAHOCTPYKTYPHUPOBAHHS JINCTOBOTO IIPOKaTa’?

IlepeyeHb BONPOCOB 1151 NOATOTOBKH K K3aMEHY:

1. HanorexHnonmorun u HanoMmarepuaibl. O0mue cBeneHus. OCHOBBI KiacCUpUKALUN U
THUIIBI CTPYKTYP HAHOMATEepHaJIOB.

2. OcobeHHOCTH CBOHCTB OOBEMHBIX HaHOMAaTepuanoB. DU3MUECKHE NPUYNHBI
cneuu-(QpuKN CBOHCTB HAHOMATEPHAJIOB.

3. OrparnyeHus U o0NaCTH MPUMEHEHHsI OOBEMHBIX HAHOMATEPHAJIOB.

4. OCHOBHbIE TOJXOABI U METOABI MOJyUYEHHUs] 00bEMHBIX HAHOMATEPHAJIOB.

5. Ilpoueccel MHTEHCHBHOH TuiacTudeckor nedopmannu. CymIHOCTh, OCOOEHHOCTH,
TpeOOBaHUS 1 OCHOBHBIE MPaBUiIa 00PabOTKH.

6. OcobeHHOCTH HanpsKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHMS MarepHaja B Ipolecce
WHTEHCUBHOH IJIACTUYECKOH e(hOpMariH.

7. Knaccudpukaums COBPEMEHHBIX MPOLIECCOB nehOpMaLIMOHHOTO
HAHOCTPYKTYPUPO-BaHUS OOBEMHBIX MaTEPHUAJIOB.




8. JuckperHble crocoObl  neOpMAIMOHHOTO HAHOCTPYKTypupoBanus. CrocoOsl
ne-(hopMaIIIOHHOTO HAHOCTPYKTYPUPOBAHHSI 3arOTOBOK KPYUEHHEM.

9. JluckperHble crocoObl eGOpPMALIMOHHOTO HAHOCTPYKTYPHPOBaHUsA. TPAULIMOHHBIA U
MOZIEPHU3UPOBAHHBIE CXEMBI ITPOLIECCA PABHOKAHAIBHOTO YIJIOBOTO MIPECCOBAHUS 3ar0TO-BOK.

10. JIuckperHbie crocoObl neOpMaIlIOHHOTO HAHOCTPYKTypupoBaHus. CrocoOs
ne-(hopMaIIIOHHOTO HAHOCTPYKTYPUPOBAHHSI 3arOTOBOK B MPOLIECCE MPOKATKH

11. JIuckpetHbie cnocoObl neGopMaIOHHOTO HAHOCTPYKTypupoBaHusi. CriocoObl
ne-(hopMaIIOHHOTO HAHOCTPYKTYPUPOBAHHSI 3arOTOBOK B MPOLIECCE SKCTPY3HU WIIA OCAJIKHL.

12. HempepsiBHBIE CHIOCOOBI Ae(POPMALIMOHHOTO HAHOCTPYKTYPHPOBAHUS OOBEMHBIX
MaTepHaJIoB.

13. IIpakTuueckoe NIPUMEHEHUE MPOLIECCOB neGopManOHHOTO
HAHOCTPYKTYPUPOBA-HUA: TPOOJIEMBI U ITEPCIIEKTUBHBIC HAITPABJICHHS Pa3BUTHSL.

14. 3aKOHOMEpPHOCTH M3MEHEHMs] MHUKPOCTPYKTYpbl UM MeXaHH4Yeckue CBOICTBa
yTIIe-POANCTHIX KOHCTPYKLIMOHHBIX cranei B nporecce nedopMauoHHOTO
HAHOCTPYKTYPHUPOBA-HHUSI.

15. TepMOCTaOMIBHOCTD YIJIEPOMUCTBIX KOHCTPYKLUMOHHBIX CTajied, IONy4YeHHBIX B
nporecce nehpopMALMOHHOTO HAHOCTPYKTYPUPOBAHHSI.

16. IIpuMeHeHHe HenmpepBIBHBIX CIIOCOO0B Ne(OPMAIIOHHOTO HAHOCTPYKTYPHUPO-BaHUS
IUIl  TIONYYEeHUsT KOHCTPYKLMOHHOM CTaJbHOM TPOBOJIOKM C 33JaHHBIMH CTPYKTYpPOH U
CBOICTBaMH.



7 OueHo4YHbIe CPeACTBA AJIs1 NPOBeAeHHUs TPOMEKYTOUHON aTTecTaluH

IIpunoxenue 2

a) [lnannpyembie pe3yabTaThbl 00yUeHHUs] H OLIEHOYHbIE CPeACTBA 1JIsl MPOBEAeHUs MPOMEKYTOYHON ATTeCTALIUM:

CtpykTypHBII
3JIEMEHT

IInanupyemeie
pe3yJbTaThl 00yUeHus

KOMIICTCHIIN

OueHouHble CpeacTBa

00BEMHBIX HAHOMATEPU

IIK-1: CiocoGen nmpoBOIUTh MOHUTOPHUHT HMHHOBAIIMOHHBIX TEXHOJIOTHIECKUX

aJIOB, HAHOCTPYKTYP U U3AEJHI U3 HUX

nmpouecCoOB U OCYHECTBIIATE METOAUYICCKOEC COIIPOBOXKACHUEC CO3AaHUA

IIK-1.1

Ocy1iecTBs€T NOUCK, aHATIU3 U CUCTEMATH3aLIUIO
OTbITa B OOJIACTH NMEPCIIEKTUBHBIX HATIPABJICHUH
Pa3BUTHS MIPOU3BOICTBA OOBEMHBIX
HAHOMATEPHUAJIOB, HAHOCTPYKTYP U U3AEJIUNA U3 HUX

IlepeyeHb TEOPETHYECKHX BOMPOCOB:

1. Hanorexnosoruu u HaHoMaTepuanbl. O0mmue ceenenusi. OCHOBBI
KJIaCCU(UKALIUK U THITBI CTPYKTYP HAHOMATEPHAJIOB.

2. OcobeHHOCTH CBOICTB OOBEMHBIX HAHOMAaTepHasloB. Pu3mueckue
NPUYHHBI CrIeU-(OUKHA CBOWCTB HAHOMATEPUAJIOB.

3. OrpanuueHus u oOnactu MPUMEHEHUs O0OBEMHBIX
HAaHOMATEPHAJIOB.

4. OCHOBHBIE TOAXONBI W METOAbl TOJYYEeHHUS OOBEMHBIX
HAaHOMATEPHAJIOB.

5. IIpoueccsl WHTEHCHUBHOU MJIACTUYECKON nedopmanuu.
CymHocTh, ocobeHHOCTH, TpeOOBaHUS © OCHOBHBIE IPaBHJIA
obpaboTku.

6. OcoO0eHHOCTH  HANPSKEHHO-Ae(OPMHUPOBAHHOTO  COCTOSTHHS
MaTepHala B IMpOLEecce MHTEHCUBHON TIACTHYECKOH e opMarii.

7. Knaccudukanuss COBPEMEHHBIX MPOLECCOB ae(opMalHOHHOTO
HAHOCTPYKTYPUPO-BaHUS OOBEMHBIX MaTEPHUATIOB.

8. JluckpeTHbIe crocoObl neGopMaIMOHHOTO
HAHOCTPYKTYPHUPOBAHMSL. Crniocobs1 ne-(hopMaImOHHOTO
HAHOCTPYKTYPUPOBAHHS 3aTOTOBOK KPYYEHHEM.

9. JluckpeTHbIe crocoObl nehopMaInOHHOTO

HAaHOCTPYKTYpUpOBaHUs. TpaauLMOHHBIA W MOAEPHU3UPOBAHHBIE
CXeMbl  MPOLECCA  PAaBHOKAHAJIBHOTO  YIJOBOIO  IPECCOBAHMS




CtpykTypHBII
3JIEMEHT
KOMIIETEHIIUH

IInanupyemeie
pe3yabTaThl 00yUeHus

OueHouHbIE CpeaCTBa

3aroTo-BOK.

10. JIuckpetrHbie crocoObl neGopMaIMOHHOTO
HAHOCTPYKTYPHUPOBAHMSL. Crnocobs1 ne-(hopMaImOHHOTO
HaHOCTPYKTYPUPOBAaHMsI 3arOTOBOK B MpOLiecce MPOKAaTKU

11. JuckperHbie crocoObl negopMaIMOHHOTO
HAHOCTPYKTYPHUPOBAHMSL. Crniocobs1 ne-(hopMaImOHHOTO
HAHOCTPYKTYPHUPOBaHMsI 3arOTOBOK B MIPOLIECCE SKCTPY3UU UITH OCATKH.

12. HenpepsiBHbIE CHoco0BI ne(popMaLmOHHOTO
HAHOCTPYKTYPHUPOBAHHS OOBEMHBIX MaTEPHAJIOB.

13. TlpakTrueckoe NPUMEHEHHE TPOIEeCcCOB AehOPMALMOHHOTO
HAHOCTPYKTYPUPOBAHUS: MPOOIEMbl U NEPCHIEKTHBHBIC HAIPABICHUS
pa3BUTHSL.

14. 3akoHOMEpHOCTH U3MEHEHUs MHUKPOCTPYKTYPBI 51
MeXaHUYEeCKHEe CBOMNCTBA YIJepOAUCTBIX KOHCTPYKLMOHHBIX CTajeil B
nporecce nehpOopMALMOHHOTO HAHOCTPYKTYPHUPOBA-HHUSI.

15. TepMoCcTaOMIBHOCTD  YIJIEPOAUCTHIX KOHCTPYKLMOHHBIX
cTanem, MOJIy4EeHHBIX B nporuecce negopMaLOHHOTO
HaHOCTPYKTYPUPOBAHUSI.

16. IlpuMeHeHne HeNnpepbhIBHLIX CIOCOO0B e OpMaLIMOHHOTO
HaHOCTPYKTYPUPOBAHMSI [JIs1 MIOJIy4YEeHHs] KOHCTPYKLIMOHHON CTalbHOMN
MIPOBOJIOKH € 3aJaHHBIMU CTPYKTYPOU U CBOWCTBAMU.

IIK-1.2

PaspabateiBaeT MeTOIUUECKHE TIOAXOMBI U
PEKOMEHAALNHU IO NPOBEACHUI0 AHATUTHYECKUX
padoT AJIst OLIEHKH CTPYKTYPBI M CBOMCTB OOBEMHBIX
HAHOMATEPHUAJIOB, HAHOCTPYKTYP U U3AEJIUNA U3 HUX

IIpakTHYecKHe 3a1aHNA:

BBINONHUTE CPaBHUTENBHBIM aHAIU3 HE MeEHee 3-€X IPOLIECCOB
nehOpMALIMOHHOTO HAHOCTPYKTYPHUPOBaHHSI OOBEMHBIX 3arOTOBOK.

B xone ananuza HeoOXOIUMO OTPA3UTh!

1. CyurHocTb, Ha3HAYeHHE M MPUHLHUIHAIBHAS CXeMa peau3alun
UCCIIeyeMBIX CITOCOOOB 00paboTKH.

2. OCHOBHBIE TTapaMeTPhl U PEKUMBI 00PaOOTKH.

3. Hcnonedyemoe obOopynoBaHue (TEXHOJOTHYECKOE  HIU




CtpykTypHBII

IInanupyemeie
3JIEMEHT OueHouHbIE CpeaCTBa
pe3yabTaThl 00yUeHus
KOMIIETEHIIUH

nabopaTopHoe).
4. DOKcrnepuMeHTalbHble JAaHHbIE WM TEOPETUYECKHE OLIEHKH,

CBHIICTENILCTBYIOLINE O BIUSHUM OOpaOOTKM Ha CTPYKTYpy U

(U3NKO-MEXaHUIECKIE CBOMCTBA MaTepHaa.

[IK-1.3 Cucrematusupyer, o0padaTeiBaeT U MOATOTABINBACT | 3aaHKsI HA pellleHre 32124 U3 NPo(decCHOHAILHO 001aCTH,

JAHHBIE 7151 KOPPEKTUPOBKU PETYIHPYEMBIX
apaMeTPOB TEXHOJIOTHIECKOro MpoLecca
NPOM3BOACTBA OOBEMHBIX HAHOMATEPHAJIOB,
HAHOCTPYKTYP U U3ACJIHUNA U3 HUX

KOMILJIEKCHbBIC 3A1aAHHUA:

BrimonmHuth OLICHKY BO3MOKHOCTU U L[eJ'IeCOO6pa3HOCTI/I MPUMCHCHUA
OJTHOTO u3 U3BECTHBIX croco0oB negopMaLOHHOTO
HAHOCTPYKTYPHUPOBAHMSI OOBEMHBIX 3arOTOBOK B METAJUTyPrHH C
YUETOM JOCTOHUHCTB u TEXHOJOTHYCCKHUX OFpaHI/ILIeHI/Iﬁ
paccMaTpHBaeMBbIX IPOLIECCOB.




0) OueHouHbIe cpeaCTBA AJIs1 MPOBEAEHHS MPOMEXKYTOYHOM ATTeCTALIHH

IIpomexxyTounass — arrectauust 1o  aucuuiuimHe  «OCHOBBI  Ae(pOPMALIMOHHOTO
HaHOCTPYKTYPUPOBAHUsD IPOBOAUTCS B BUJIE IK3aMEHa.

ITokazarenu u KpUTEpUU OLICHUBAHUSI DK3aMEHa:

— Ha OLEHKYy «OTJIIMYHO» — OOy4aroIIMHCS TIOKa3bIBACT BBICOKMH ypPOBEHb
cpopMHPOBAH-HOCTH KOMITETEHLIUH, T.€. TOJKEH MMOKAa3aTh BBICOKHH YPOBEHb 3HAHUIN HE TOJIbKO
Ha YPOBHE BOCIIPOM3BEICHUS U OOBSICHEHUST WHPOPMALIMK, HO U HABBIKU PELISHHs MpoOsieM U
3a1a4, Hax0-KI€HUs] OTBETOB K MPOOJIeMaM, OLICHKH U BbIHECEHHSI KDUTHUECKHUX CY KIEHHIA;,

— HA OLEHKy «Xopomo» — OOydaroUMiiCs IIOKa3blBa€T CPEOHUI  YPOBEHb
c(pOPMHPOBAHHOCTH KOMIIETECHLMH, T.€. AOJDKEH IOKa3aTh 3HAHUS HE TOJNBKO HAa YPOBHE
BOCIIPOM3BEACHUA U OOBSICHEHUS MH(POPMALMH, HO M HAaBBIKM pelleHus nmpodieM U 3aznad,
HAXOXKIEHUS OTBETOB K Mpobiemam;

— Ha OLIEHKY «yIOBJIETBOPUTEIBHO» — OOYYarOIMUICS TOKa3bIBAET MOPOTOBBIH YPOBEHb
c(pOpMHPOBAHHOCTH KOMIIETEHLIUH, T.€. JOJDKEH IMOKa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEACHHS U
00BbsicHeHUs1 THQOPMALIMH, HABBIKY PELICHUS IPOCTHIX 337144,

— Ha OLEHKY «HEYIOBIETBOPUTEIBHO» — pe3yJbTaT OOy4YeHHUS HE JOCTHTHYT,
oOy4aro-IIUiicss HEe MOJXKET IIOKa3aThb 3HAHMA HAa YPOBHE BOCIPOM3BEACHHMS W OOBSICHEHUS
UH(pOPMALINH, HE MOXKET TIOKa3aTh HHTEJUIEKTYaJIbHbIE HABBIKH PEIIEHHSI MPOCTHIX 3aad.



