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1. U:EJIM OCBO EHIUI ,L.I;MCU:MilJIMHhl 
[(eJihIO OCBOeHJUI )J,HCIJ;IUIJil1Hhl «AM11THBHhJe TeXHOJIOrHH» <t>opMHpOBatt11e 3HaHl1H, 

CB.SI3aHHhIX c oco6eHHOCnIMH rrpoeKT11pOBaHmI lf3)1.eJIHH )l.JI.sl rrpOH:3BO)l.CTBa c IIOMOI.IJ;hIO 

a)J,)J,11Tl1BHhIX TeXHOJIOr11H:, npHMeH.sieMhIX Ha pa3JilfqHhIX CTa)J,H.sIX )KH3HeHHOro UHKJia 113)1,eJil1.sI, a 

TaK>I<e peaJil13aU11H TeXHOJiornqecKl1X np11eMOB IIOCJIOHHOro nocTpOeHH.sI 113)1,eJil1H pa3JIHqHoro 

OTpacJieBoro Ha3HaqeHH.sI nyTeM qrnKcaumr CJIOeB MaTep11aJia 11 11X nocJie)J,OBaTeJihHOro coeJJ,11HeHl1.sI 

Me)l(JJ.Y co6oH: pa3HhIMl1 cnoco6aMH B 3aBHCHMOCTH OT HIOaHCOB KOHKpeTHOH TeXHOJIOrHH. 

3aJJ,aq11: 

• 113yq11Th OCHOBHhJe TeXHOJIOr11qecKHe npouecChI, aHaJil1TlfqecKHe H q11cJieHHhie MeTO)J,hl npH 

pa3pa6oTKe 11X MaTeMaT11qecKHX MOJJ,eJieH. 

• 113yq11Th OCHOBHhie TeXHOJior11qecK11e, 3KcrrnyaTaUHOHHhie, 3CTeT11qeCKHe 11 3KOHOM11qecK11e 

napaMeTphl 113)1,eJIHH, noJiyqaeMhIX c nOMOIUhIO a)J,)J,HTl1BHhIX TeXHOJIOfHH. 

• IIOJiyqeHHe 3HaHl1H 0 CBOHCTBax MaTepHaJIOB, np11MeH.sieMhIX B a)J,)J,HTl1BHhlX TeXHOJIOfl1.sIX. 

• 03HaKOMJieHHe CTyJJ,eHTOB c COBpeMeHHhIMH MeTO)J,aMH pa3pa60TKH MaJIOOTXO)J,HhIX, 

3Heproc6eperaIOIUHX H 3KOJior11qecKH q11CThIX a)J,)J,HTHBHhIX TeXHOJIOfHH. 

2. MECTO ,L.I;MCU:MilJIMHhl B CTPYKTYPE onon 
,n:11cu11nJI11Ha «AMHTl1BHhie TeXHOJIOrl1H» OTHOCHTC.sl K )J,11CUHnJil1HaM no BhI6opy qacTH, 

<t>opM11pyeMOH yqacTHHKaMH o6pa30BaTeJihHhIX OTHOIIIeHHH, yqe6Horo nJiaHa. 

3. IlJIAHMPYEMhIE PE3Y Jlh TA Thi OliYqEHMR no ,L.I;MCU:MilJIMHE 
I1JiaH11pyeMhie pe3yJihTaThI o6yqeHl1.sI no )J,HCU11nJil1He, COOTHeceHHhJe c nJiaH11pyeMhIMH 

pe3yJihTaTaMl1 OCBOeHH51 QIJQIJ (KOMneTeHU1151Ml111 11H)J,HKaTopaMH )J,OCTH)l(eHH51 KOMneTeHUHH) 

<PopMHpyeMble IlnaHHpyeMble pe3yllbTaTbl o6y4eHHH no .llHCUHflJlHHe, B COOTBeTCTBHH c HH.llHKaTOpOM HaHMeHoeaHHe 

KOMneTeliUHH .llOCTHlKeHHH KOMneTC HUMH OUCHO'IHOrQ 

(KO.ll, CO.lleplllaHHe VIH.llHKaTOp .llOCTHll<CHHH KOMneTeHUHH Pe1ynbTaTbl 06yLJeH11H no J111cu11nnHHe cpe.llCTBa 

KOMnCTCHUHH) (KOO, cooep.?ICaHUe UHOUKantopa 

nK-1. Cnoco6eH nK-1.1 . 3HaeT OCHOBHhJe cp11311KO- 3HaeT: 0TlfeThl no 

npoBO.lll1Tb cp11311KO- MaTeManr11eCKl1e MO,lleJJl1 • OCHOBHhJe cp11311lfeCKl1e 11 na6opaTOpHhIM 

MaTeMaTl1lfeCKOe npoueccoB, HBJJeHl1H 11 06beKTOB B MaTeMaT!11leCKl1e 3aKOHhl, MO,lleJJ11 pa60TaM. 

Mo.uen11poBaH11e o6JJaCTl1 HaHOTeXHOJJOrHH 11 cp113111leCKl1X npouecCOB, JJe)Ka!Ul1X 

11CCJJe.uyeMhlX M11KpOCl1CTeMHOH TeXHl1Kl1, a TaK)Ke B OCHOBe np11Hu11noB .uei1CTBl1H KottTpOJJhHhle 

npoueccoB MeTO,llbl MO,lleJJ11poBaHl1H. o6beKTOB a.ll,lll1Tl1BHhlX BOnpOChl K 

HaHOTeXHOJJOrl111 11 nK-1.2. YMeeT npoBO.lll1Tb TeXHOJJOrHHX. na6opaTOptthIM 

o6beKTOB Hatto- 11 Mo.uen11p0Batt11e npoueccoB, YMeeT: pa60TaM. 

M11KpOCl1CTeMHOH HBJJeHl1H 11 06beKTOB B o6JJaCTl1 • pewaTh 3a.ualf11, 

TeXHl1Kl1 C HattoTeXHOJJOrHH 11 11CnOJJb30BaTh MaTeMaTl1lfeCKl1H KottTpOJJhHhle 

11CnOJJh30BaHl1eM M11KpOCl1CTeMHOH TeXHl1Kl1, B TOM annapaT 11 lfl1CJJetttth1e MeTO.llhl BonpOCbl K 

COBpeMeHHblX lfl1CJJe c 11CnOJJb30BaHl1eM KOMnhlOTepttoro MO,lleJJ11poBaHl1H pelirnttr-

KOMnhlOTepttblX COBpeMeHHhlX nporpaMMHhlX o6beKTOB a,ll,lll1Tl1BHOro KOHTpOJJIO 11 

TeXHOJJOrHH cpe.ucTB. npOl138011CTBa. npoMe)KyTOlf HOH 

nK-1.3. Bna.ueeT HaBblKaMl1 Bna.ueeT: arrecrnu1111. 

attan113a npoueccos 11 o6beKTOB • MaTeMaTl1lfeCKl1M 
HaHOTeXHOJIOrHH 11 annapaTOM 11 MeTO.uaM11 
M11KpOCl1CTeMHOH TeXHl1Kl1 Ha KOMnblOTeptthlX TeXHOJJOrHH .llJIH 
OCHOBe cp11311KO-MaTeMaTHlfeCKOro J; MO,lleJJ11poBaHl1H 06beKTOB 
KOMnhlOTepttoro MO,lleJJ11posaHl1H. a.ll.lll1Tl1BHOro nPOl1380.llCTBa. 

nK-2. Cnoco6ett nK-2.1. 3ttaeT OCHOBHble cp11311KO- 3ttaeT: 0TlfeTbl no 

npOBO.ll11Tb Xl1Ml1lfeCKl1e MO,lleJJ11 B o6JJaCTl1 • OCHOBHhle MeTO.lll1Kl1 na6opaTOpttblM 

3KCnep11M_eHTaJlbHbJe ttattoTeXHOJJOrHH 11 3KCnep11MeHTaJlbHblX pa60TaM. 

11CCJJe.uosaHl1H no M11KpOCl1CTeMHOH TeXHl1Kl1, MeTO)J.bl 11CCJJe)J.OBaHl1H Cl1HTe3a 11 attaJJl13a 

Cl1HTe3y 11 attaJJl13Y npose)J.eHl1H 3KCnep11MeHTOB 11 MaTep11anoB 11 KOMnotteHTOB KottTpOJJbttb1e 

MaTep11anoB 11 Ha6JJ10.UeH11l1 , cTpyKTypy, csolicTBa a.ll.lll1Tl18HblX TeXHOJJOrHH. sonpocbJ K 

KOMnotteHTOB Hatto- 11 Ha3Halfett11e ttattoMaTep11anos 11 YMeeT: na6opaTopttbIM 

11 M11KpOCl1CTeMHOH HaHOCTPYKTyp. • nnaH11poBaTb 11 pa6oTaM. 

TeXHl1Kl1 nK-2.2. YMeeT np11MeHHTb MeTO)J.bl npoBO.lll1Tb 11CCJJe.llOBaHHH no 
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nposeneHHH 3KCnepHMeHTOB JJ,Jrn CHHTeJy H aHaJ1H3Y MaTepHaJlOB 

aHaJJH3a pa60Tbl H CHHTe3a JlJlH aJl)lHTHBHblX TeXHOJlOrHH; 

MHKp03J1eKTpOMeXaHW!eCKHX • npOBOJlHTb 

ycTpOHCTB, MaTepHaJJOB H HCCJle)lOBaHHH CBOHCTB 

KOMnOHeHTOB Hatto- H MaTepHaJJOB, HCnOJlb3YIOll\HXCH B 

MHKpOCHCTeMHOH TeXHHKH. npouecce aJl)lHTHBHOro 

HK-2.3. 8JJaneeT HaBblKaMH npOH3BOJlCTBa. 

nposeneHHR 3KcnepHMeHTOB, BnaneeT: 

Ha6JllO)leHHH H H3MepeHHH, aHaJJH3~ • HaBbJKaMH Bb16opa 

MYJlbTHcjJHJHYecKHX OnTHMaJlbHblX MeTOJlOB 

B3aHMO)leHCTBHH, npouecCOB H nposeneHHJI HCCJle)lOBaHHH 

HBJleHHH B o6JlaCTH MaTepHaJJOB H KOMnoHeHTOB 

HaHOTeXHOJ10rHH H 8Jl)lHTHBHOrO npOH3BOJlCTBa. 

MHKPOCHCTeMHOH TeXHHKH. 

OK-4. Cnoco6ett OK-4.1. 3HaeT ocHOBHble MeTOJlbl 3ttaeT: 

COBepweHCTBOB8Tb H3MepeHHH napaMeTpOB H • 6aJOBOe KOHTpOJlbHO-

npoueccb1 MOJlHcjJHKaUHH CBOHCTB HJMepHTeJlbHOe o6opynosaHHe 

H3MepeHHH HaHOMaTepHaJJOB H HaHOCTPYKTyp, JlJlH MeTpOJlOrHYeCKOro 

napaMeTpOB H a TaK)Ke Ha3HaYeHHe, ycTpOHCTBO o6ecneYeHHH HCCJle)lOBaHHH H 

MOJlHcjJHKaUHH H npHHUHn neHCTBHH npOMblWJleHHOro npOH3BOJlCTBa 

CBOHCTB HCnOJlbJyeMOro JlJlH 3TOro MaTepHaJJOB JlJlH a)l)lHTHBHblX 

H8HOMaTepHaJJOB H o6opynosaHHH. TeXHOJlOrHH. 

HaHOCTpyKTYP nK-4.2. YMeeT pa60TaTb Ha YMeeT: 

H3MepHTeJlbHOM H • ocymecTBJlHTb 

TeXHOJlOrHYeCKOM o6opynosaHHH )lHarHOCTHKY HenoJla)lOK H 

B COOTBeTCTBHH C HHCTPYKUHHMH YaCTHYHblH peMOHT 

no 3KCnJJyarnuHH H TeXHHYeCKOH H3MepHTeJlbHOro, 

JlOKyMeHTauHeH. )lHarHOCTHYeCKOro, 

OK-4.3. 8JJaneeT HaBbIKaMH TeXHOJlOrHYeCKOro 

BHenpeHHH H KOHTpOJlH KaYeCTBa o6opynosaHHH; 

HOBbIX MeTOJlOB H3MepeHHH • ocjJopMnHTb peJyJJbTaTbI 
napaMeTpOB H MOJlHcjJHKaUHH Hay<IHO-HCCJle)lOBaTeJlbCKHX H 
CBOHCTB HaHOMaTepHaJlOB H OnbITHO- KOHCTPYKTOpCKHX pa6oT. 
HaHOCTpyKTyp. BJJaneeT: 

• H8BbIKaMH MOHHTOpHHra 

)lHarHOCTHYeCKOro, 

TeXHOJlOrHYeCKOro 

o6opynosaHttH; 

• HaBbIK8MH oueHKH 

CBOHCTB MaTepHaJJOB JlJlH 

aJl)lHTHBHblX TeXHOJlOrHH. 

4. Oli'hEM lI CTPYKTYPA ,ll;lICQlIIlJilIHhl 
Tpy,LJ,oeMKOCTh ,LJ,HCIJJIIIJIHHhI cocTaBJUieT 3 3a11eTHb1e e,LJ,HHHUhI, 108 11acoB. 

TeMaTuqecKuii nJiau 
(l)OpMa o6yqeuun - oqttan 

KoHTaJ<Tliall pa6orn o6y4aIOlUHXCll 
c ne,!larorn4eCKHM pa60THHKOM 

N~ 

n/n 
Ha11MeHooaH11e TeM 11/11n11 pa3.!lenoolTeM 

.!lHCUHnJlHHbl 

~ 
Q) 
:;;; 
Q) 

2 

3 

I1cTOpHH pa3BHTHH aJl)lHTHBHbIX 

TeXHOJlOrHH 

OcJ-!OBHbJe 3TanbI npouecca 

cjJopMHpOBaHHH H3)leJ1HH MeTO)laMH 

aJl)lHTHBHblX TeXHOJlOrHH 

MeTOJlbI noJJyYeHHH MHKpo H 

HaHOCTPYKTYPHPOBaHHblX H3)leJJHH c 

HCnOJlb30BaHHeM aJl)lHTHBHOrO 

nonxona 

u 

6 1-2 

6 3-6 

6 7-12 

2 4 4 8 

4 8 8 12 

6 12 12 20 

KoHTpOJJbHble 

BonpOCbl K 

peHTHHr-

KOHTpomo H 

npoMe)KyTOYHOH 

aTTeCTaUHH. 

OTYeTbJ no 

JJa6oparnpHbJM 

pa60TaM. 

KoHTpOJlbHbJe 

BonpOCbl K 

Jla6opaTOpHblM 

pa6ornM. 

KoHTpOJJbHb1e 

BOnpOCbl K 

peHTHHr-

KOHTpOJJIO H 

npoMe)KyTOY HOH 

arreCTaUHH. 

cl>opMbl TeKylUero 
KOHTPO!lll 

ycneoaeMocrn, <l>opMa 
npoMelKYT04HOH 

aTTeCT8UH11 
(no ceMecmpaM) 

peHTHHf-KOHTpOJlb 

.N'2 I 

peHTH Hf- KO HTpOJl b 

.N'22 
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4 
Jla3epHble MeTO.llbl cpopMHpOBaHH~ 

6 13-16 4 - 8 8 10 pel1rnHr-KOHTpOJJb nporoninos H roTOBblX H3.rteJJHl1 

5 3KcnepHMeHTaJlbHble MOJJ,eJJH 6 17-18 2 - 4 4 4 

Bcero 3a 8 ceMecTp: - - 18 - 36 36 54 

l-lan w1H e n n1-1c11Hnm111e Kil/KP - - - - - - -

VIToro no .llHCUHrlJlHHe - - 18 - 36 36 54 

CoLt:epmauHe JieKUHOHHblX 3aHHTHii no JJ:HCUHnJIHHe 
Pa3Lt:eJI 1. McTopHn pa3BHTHH aMHTHBHhIX TexuoJiorHii. 

.NQ3 

334eT c oueHKOH 

-

334eT c oueHKOH 

I) 11cTOptt51 pa3BHTH51 a,IJ,,IJ,HTHBHhIX TexHonorntl:. CospeMeHHhie HanpasneHH51 pa3BHTH51. 

Pa3Lt:eJI 2. OcuoBHhie nanhI npou;ecca <~OpMHpoBaunn HJJJ:eJinii MeToLt:aMH aMHTHBHhIX 
TeXHOJIOrHH. 

1) CAITP ,IJ,JI51 cpopMttposamrn npoTOTHIIOB. OcHOBHhie 3TaIIhI npoeKTttposamrn. 

2) Oco6eHHOCTH cpopMttposaHHH CTPYKTYPhI npornTHIIOB. 
PaJJJ:eJI 3. MeTOJJ:hI noJiyqeuHn MHKpo H uauocTpyH:TypHpoBaHHhIX H3JJ:eJIHii c 

HCUOJib30BaHHeM aMHTHBHoro nOL(XOL(a. 
I) 3r<cTpy3ttOHHhie MeTO,IJ,hI: npo6neMhI H npettMymecrna. TexHonorntt npHMOH 3anttctt: 

orpaHH'·IeHH51 H pa3BHTHe. 

2) Ink-jet- TexHonorntt: nepcrrer<THBhI pmBHTHH. Spray-jet- TexHonorn51: B03Mmr<HOCTH H 
He,IJ,OCTaTKH 

3) MeTO,IJ,hI nnasneHH51 H cpopMOBI<H. MeTO,IJ,hI XHMH1'.lecr<0ro ocan<,IJ,eHH51. MeTO,IJ,hI nocno:HHoro 
cjm311qec1<0ro ocmr<,IJ,eHH51. 

Pa3Lt:eJI 4. Jla3epub1e MeTOLl:hI <l>0pMupoBauun npoToTunoB u roTOBhIX H3Lt:eJIHii. 
I) JimepHbie MeTO,IJ,hI B03,IJ,eHCTBH51 Ha MaTepttaJibI. JimepHa51 CTepeOJIHTOrpacptt51. 
2) JimepHa51 nocno:HHaH o6pa6oTKa. JimepHoe cTpytl:Hoe oca)r<,IJ,eHtte 
Pa3L(eJI 5. 31\:cnepuMenTaJihHhie MOJJ:eJiu. 
1) SLS/SLM - pmnttl'.ltte H cxo,IJ,cTBo. 

C0Lt:ep~1muue Jia6opaTopHhIX 3aHHTHii no Lt:HCUHnJIHHe 
Pa3Lt:eJI 1. McTopun pa3BHTHH aMHTHBHhIX TexuoJiorHii. 
I) l13yLJeHtte nporpaMMHoro o6ecrrel'.leHH51 ycrnHOBOI< a,IJ,,IJ,HTHBHoro npott3BO,IJ,CTBa. 
Pa3Lt:eJI 2. OcuoBHhie :nanhI npou;ecca ~opMupoBaHHH H3Lt:eJiuii MeTOLt:aMH aMHTHBHhIX 

TexuoJioruit 
I) l13roTOBJieHtte npoTOTHilOB MOHOJIHTHhIX 113,IJ,eJIHH npOCThIX cl)OPM ( ccpepHl'.leCI<a51, 

Ky611LJeCI<a5I I1 T.,IJ,.). 

2) l13roTOBJieHHe rrpOTOTHIIOB H3,IJ,eJIHH c BHyTpeHHHMH IIOJIOCT51MH. 

PaJL(eJI 3. MeTOJJ:hI noJiyqeuun MMKpo H uauocTpyKrypHpoBaHHhIX M3L(eJittii c 
HCUOJih30BaHHeM aMHTHBHoro nOL(XOL(a. 

I) OmttMH3aUH51 npouecca paccTaHOBI<H no,IJ,nopor<. 
2) 0nTHMH3al(I151 pacnonmr<eHI151 ,IJ,eTaJIH ,IJ,JI51 yMeHbllieHH51 IIJIOCI<OCTH pOCTa. 
3) KoHseprnUM51 MO,IJ,entt B cj)OpMaT STL. 
PaJ,11,eJI 4. Jla3epub1e MeT0,11,hI ~opMuponauun npoToTunon u rOTOBhIX H3)1,eJiuii. 
1) l13roTOBJieHHe npOTOTHIIa MeTO,Il,OM nmepHOH CTepenttrnrpacpttH. 
2) l13roTOBJieHMe npOTOTHna MeTO,[(OM nmepHoro cneKaHH51 MeTaJIJIHl'.leCI<HX rropornKOB. 
Pa3Lt:eJI 5. 3KcnepHMenTaJihHhie MOJJ:eJiu. 
3) ITocrn6pa6oTKa npOTOTHIIOB. 

5. Ol(EHOt.IHbIE CPE,L(CTBA ,[(JUI TEKYIQEro KOHTPOJIJI YCilEBAEMOCTM, 
IlPOME)l{YTOqHOM ATTECT Al(MM no MTOr AM OCBOEHMJI ,L(MCl(MilJIMHbl 

M Yt.IEI>HO-METO,L(MqECKOE OI>ECilEqEHME CAMOCTOJITEJibHOM PAI>OTbl 
CTY,L(EHTOB 

5.1. TeI\:YIIJ.Hii IWHTpOJih ycneBaeMOCTH 
IlpuMepHhlii nepeqeuh BOIIpOCOB I\: peiiTHHr-KOHTpOJIIO .NH 
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1) Ilpoe1<T11p0Bam1e 113,n:enmi: B cpe.n:e CATIP ( ocHOBHbie naKeTbI ,n:JI5l npoeKTHpoBaHH5l 
npOTOTl1TIOB). 

2) Tipeo6pa3oBaHHe ,n:aHHhIX B STL cpopMaT. 

3) Ilpeo6pa3oBm-me ,n:aHHhIX 113 STL B KOMaH,n:Hbie KOJJ:bl. 
4) Oco6eHHOCTH l13fOTOBJieHH5I l13,n:en11ti pa3JIWIHhIMl1 MeTO,n:aM11 ann11T11BHhIX TexHonornti: 
a) CHCTeMbI c HCTIOJib30BaHHeM tj_)OTOTIOJil1MepOB; 
6) CHCTeMbI c HCIIOJib30BaHl1eM rropornKoB; 
B) Cl1CTeMbI c pacnJiaBJieHHbIM MaTep11anoM; 
r) TBep,n:bie JIHCTOBbie MaTepHaJibI. 
5) Ilocrn6pa6oTKa m,n:eJIHH rrocne npouecca Bbipall(11BaH115l 
6) OrpaHHqeHH5I pa3n11qHhIX Mern,n:oB ann11T11BHhIX TexHonornli. 

IlpuMepHbIH nepeqeHb BonpOCOB I\'. pettTHHr-I\'.OHTpomo .NU 
1) 3KCTpy3l10HHbie Cl1CTeMbI: 3KCTPY3l15I; ornep)I<JJ:eH11e. 
2) FDM-TexHonorn5l. 
3) TexHononm rrp5IMOH 3arr11rn. 
4) I1crrOJib30BaHHe TeXHOJIOrHH ink-jet. 
5) A3p030JihHM rrp5IMM 3arr11cb. 
6) TepM11qecKoe HarrhmeH11e. 
7) 31<cTpy31151 pacrrnasa. 
8) PacrrbIJieH11e MaTep11ana Mern.n:oM cTpytlttoti rrelmT11. 
9) I1crrOJib30BaHl1e pa3Jiff4HbIX MaTepl1aJIOB .[(JI5I crpyHHOH rreqaTH: 
- IloJIHMepbI 
- KepaMm<a 
- MeTaJIJibI 
10) Ocm1<.n:eH11e pacrnopoB 11 B3BeceH.. 
11) MeTO.D:hI tj_lopM11poBaHH5I KarreJib. 
12) Mern.n:hr KOHTpon11pyeMoro 11crrapeH115I Karrenh. 
13) MeTO.D:hI pacrrhmeH115I (HerrpepbIBHhrn, DOD.) 
14) I1crrOJib30BaH11e CB5!3YJOII(l1X MaTep11aJIOB .[(JI5l MeTO,n:bI pacrrbIJieHl15l. 
15) <I>opMHpOBaHHe CJIOHCTbIX MaTepHaJIOB ( CKJie11BaH11e l1 a.n:re3l1BHOe CB5!3bIBaHHe ). 
16) <I>opMHpOBaHHe CJIOl1CTbIX MaTepHaJIOB ( coe,n:HHeHHe H pacKpoH., pacKpoH. H coe,n:HHeHHe ). 
17) <I>opMHpoBaHHe cnoHCThIX MaTep11anos (TepMocKperrneH11e, rrpeccoBaHHe, ynhrpa3BYKOBM 

o6pa6oTKa). 
18) TipoueccbI HarrpasneHHoro 3Hepromma.n:a. 

IlpuMepHbIH nepeqeHb nonpocon 1..: peunrnr-KOHTpomo .NB 
1) Jla3epHbie MeTO,n:bI a.n:.D:HTHBHOro rrpOH3BO.[(CTBa 
2) Jla3epHa5I cpOTOI10JIHMepmau1151 
3) Jla3epHoe ceneKTHBHoe crre1<amrn 
4) Jla3epHoe ceneKTHBHoe rrnasneH11e (na3epHa5I Harrnam<a) 
5) Jla3epHa5I o6pa60TKa CJIOHCTbIX MaTepHaJIOB 
6) Jla3epHoe OCa)K,lJ,eHHe ((qepHHJI>) 
7) Jla3epHoe oca)J<,lJ,eHHe pacrrnasneHHoro MaTep11ana 

5.2. IlpoMe~KyToq1-rnn 3TTeCTaI.J,HSI no l1TOraM OCBOeHH5l ,lJ,I1CUl1IIJII1HbI (3aqeT c ouem<0H.). 
IlpuMepHbIH nepeqeHb nonpocon K 3aqery 

1) IlpoeI<rnposaH11e l13.n:err115I B cpe.n:e CATIP ( ocHOBHbie rrm<eTbI .D:JI51 rrpoeKTHpOBaHH5l 
rrpOTOTHITOB ). 

2) Ilpeo6pa3oBaHHe .n:aHI-IbIX B STL cpopMaT. 
3) Tipeo6pa3oBaHHe .n:aHHbIX 113 STL B KOMaH,lJ,Hbie KO,lJ,bI. 
4) Oco6eHHOCTH H3roTOBJieHH51113.D:eJIHH pa3n11qHbIMH Mern.n:aMH aMHTHBHbIX TexHonornH:. 
5) TiocTo6pa6oTKa 113,n:en11H. rrocne rrpouecca BbipaIU11BaHH5I. 
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6) 
7) 
8) 

OrpaH11qeHH5I pa3J1HqH1rx MeTOJJ.OB. 

3KCTPY3HOHHbie CHCTeMbI: 3KCTpy3H5I; ornepn<,n:eHHe. 

FDM-Texttononur. 
9) TexHorrorn11 ITp51MOH 3armc11. 

10) 11cITOJlb30BaHHe TeXHOJIOrHH ink-jet. 

11) A3po3orr1HM ITp51Ma51 3aITHCb. 

12) TepM11qecKoe HaIT1meH11e. 

13) 3KCTPY3H51 paCITJiaBa. 

14) PacIT1meH11e MaTep11arra MeTOJJ.OM cTpyiiHOH neqaTH. 

15) l1cno3113osatt11e pa3rr11qtt11x MaTepHaJlOB JJ.3151 cTpyH:ttoH: ne'-raTH. 

16) Ocm1<.n:e1-rne pacrnopoB 11 B3BeceH:. 

1 7) MeTo,n:11 cllOpM11poBaH115I 1<aITerr1. 

18) Mern.n:11 KOHrpoimpyeMoro HCITapeHH51 1<aITen1. 

19) MeTo,n:11 pacIT1meHH5I (Henpep1mH1rn, DOD). 

20) l1cnOJib30BaHHe CB513J'IOI.UHX MaTepHaJIOB .n:mr MeTOJJ.bl paCITbIJieHH51. 

21) <l>opMHpOBaHHe CJIOHCTblX MaTep11arroB ( crrneHBaHHe H a.n:re3HBHOe CB513bIBaHHe ) . 

22) <l>opMHpOBaHHe CJIOHCTblX MaTepHarrOB (coe,n:HHeHHe H pac1<poH:, pac1<poH: H coe,n:HHeHHe). 

23) <l>opMHpOBaHHe CJIOHCTbIX MaTepHaJIOB (TepMOCI<peITJieHHe, npeccoBaHHe, yrr1Tpa3BYKOBa5I 

o6pa6oTKa). 

24) TipoI(ecc11 HaITpaBneHHoro 3HeproBKJia,n:a. 

25) fla3epHbie MeTOJJ.bI M.D:HTHBHOro ITpOH3BOJJ.CTBa. 

26) fla3epHa51 cpoTOITOJIHMepH3aI(H51. 

27) fla3epHoe ceneI<THBHoe cner<arrne. 

28) fla3epHoe ceneKmBHoe ITJiaBneHHe (na3eptta51 r-rnITnaBI<a). 

29) fla3eptta51 o6pa60TI<a CJIOHCTbIX MaTep11arroB/ 

30) fla3epttoe ocan<.n:eHHe «qepHHn»/ 

31) fla3epHoe ocm1<,n:ett11e pacITrraBrreHHOro MaTepttarra. 

5.3. CaMOCTOSITeJlhHaH paOOTa ooyqarorn,erocn. 
C aMOCT05ITerr1tta5I pa6oTa cTy.n:eHTOB no JJ.HCQHnrrHHe «AMHTHBH11e TexHonorHH» BKmoqaeT B 

ce651 cne.n:y10ume BHJJ.bI ,n:e5ITerr1ttocTH: 

1) Ay,n:HTOpHa51 caMOCT051TeJibHa51 pa6oTa CTy,n:eHTa ITO JJ.HCI(HITJIHHe BbIIIOJIH51eTC51 Ha 

rra6opaTOpHbIX H npaI<THqecI<HX 3aH51TH51X npH perneHHH 3a,n:aq, 

2) Btteay,n:11TopHa5I caMOCT05ITerr1Ha5I pa6orn BbIIIOJIH51eTC51 cTy,n:eHTOM ITPH yrny6neHHOM 

H3yqeHHI1 JJ.HCI(HITJIHHbl ITO TeMe ITpoH:,n:eHHOH neI<I(HH, ITPH ITOJJ.fOTOBI<e K na6oparnpHbIM pa6ornM H 

npaKTttt-IecrrnM 3aH51TH51M. OcHOBHOH cpopMoii caMOCT05ITerr1Hoii pa60T11 cTy,n:eHrn 51BmreTC51 H3yqeHHe 

KOHcner<Ta JleKQHH, peI<OMeHJJ.OBaHHOH JIMTepaTyp1r. 

OcttoBHbIM HCToqHMKOM HHqlOpMau1111 ,n:rr51 BbmorrtteHH51 caMOCT05ITen1Hoii pa60T11 51BJI51IOTC51 

CITpaBoqH11e no,n:CHCTeMbI H ocpHI(HaJibHbie caHTbI nporpaMMHblX naKeTOB, H3yqaeMbIX B paMKax 

JJ.HCUMITJIHHbI. B xo.n:e caMOCT05ITerr1Hoii pa60T11 cTy,n:eHTbI .n:omKHhI IT03HaKOMHTbC51 c co.n:epn<aHHeM 

COOTBeTCTBYIOI.UHX pecypcoB, HMeIOI.UHM OTHOIIIeHMe K paccMaTpHBaeMbIM Ha neKI(H51X BonpocaM, K 

3a.[(aHH51M Jia6opaTOpHbIX pa6oT H K BOITpocaM JJ.Jl51 caMOCT051TeJibHOH pa60Tbl. Tip11 3TOM 

peKOMeH,n:yeTC51 caMOCT051TeJibHO rrpoaHaJIH3HpOBaTb H qacTHqHo peanH30BaTb ITpHMep11, .n:aHHbie B 

cnpaBOLIHbIX MaTepttanax. 

CaMOCT05ITerr1Ha5I pa6oTa 3aBeprnaeT 3a,n:aq11 Bcex .n:pyrttx BHJJ.OB yc1e6Horo ITpoI(ecca 11 MO)KeT 

ocymeCTBJI51TbC51 Ha rreKQI151X, ceMHHapax, rrpaKTHqecrrnx 3aH51TH51X, na6opaTOpHbIX 3aH51TI151X, 

KOHcyrr1rnu1151x. KaK cpopMa opraH113aI(HH yqe6Horo npoI(ecca caMOCT05ITen1Ha5I pa6orn cTy,n:eHTOB 

ITpe,n:CTaBJI51eT co6oH: I(eJieHanpaBrreHHJ'IO CHCTeMaT11qecKy10 ,n:e51TeJlbHOCTb ITO ITp1106peTeHHIO 3HaHHH, 

ocymeCTBJI51eMyIO BHe ay,n:HTOpHH. 

KoHTporr1 B1morrHeH115I caMocT05ITerr1Hoii pa60T11 ocymecTBJ15IeTc5I B xo.n:e B1morrHemrn 11 3aI.UHTbI 

rra6opaTOpHbIX pa6oT no JJ.HCQHnJIMHe, npM BbIIIOJIHeHMM npaI<THqecrrnx 3a,n:aHHH, Ha 3K3aMeHe. 

Bonpocb1 ,lJ.JlH caMOCTOnTeJlhHOH pa6oThI cryJJ.eHTOB 
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1) ITporpaMMa «TexHern. 
2) COBpeMeHHhie ycrnHOBKH a;::r,z:i:HTHBHoro rrpoH3BO.UCTBa. 

3) ITonyqemi:e MCTaJIJIHqecKHX H3.D:CJIHH c HCITOJib30BaHHeM cpoTOITOJIHMepHbIX MCTO.D:OB rreqam. 

4) I1Jia3MeHHM HarrJiaBI<a. 
5) PhIHOI< MernJIJIWiec1<11x nopomr<oB )lJI51 aMHTHBHhrx TexHoJiornH:. 
6) Tpe6oBaHH51 K ChiphIO )lJ151 npoH3BO.UCTBa MeTaJIJIHqec1rnx rropolllKOB )lJ151 aMHTHBHhIX 

TeXHOJIOrHH. 
7) y rraKOBKa H xpaHeHHe MeTaJIJIHqecKHX nopOillKOB. 
8) Xapa1<TepHCTHKH JIHTettHhIX cpopM. 
9) Mo.ueJIHpoBaHHe rrpoueccoB rrpH cnJiaBJieHHH rropolllKOBhIX MaTep11aJIOB. 

10) liimpopMaUHOHHhie pecypChl no a.u.n:HTHBHhlM TCXHOJIOfIDIM. 
<DOH)l oueHoqHhIX MaTepHaJIOB (<DOM) )lJl51 rrpoBe,n:eHH51 aTTeCTaU:HH ypoBH51 

ccpopMHpOBaHHOCTH KOMIIeTeHUHH o6yLiaIOW:HXC51 no .UHCUHIIJIHHe ocpopMJI51eTC51 OT)lCJlhHhIM 

.UOKYMCHTOM. 
6. yqEEHO-METO,L(MqEcKOE lI MH<l>OPMAQMOHHOE OEECnEqEHME 

,L(M CQMilJIMHbl 
6.1. Km1roo6ecneqeuuocTh 

l-laHMCHOBa1-111e !lHTeparypbi: aBTOp, Ha3Bal-IHC, BHLl 113Ll3HHH , 113LlaTe!lbCTBO foll Kl-IY!rGOEECII ELJEHHOCTb 

H3Ll3Hl1~ 

HM11'1flC B 3!1CKTpOHHOM 

l<aTMOre 3EC 

0CHOBHa51 JJHTepaTypa 

l O.C.C11poTKHH OcttOBbI cospeMeHttoro MaTep11aJJose,neHH.fl: M.: HYIIJ. 
2015 

http://znanium.com/catalo 
YIH<DPA-M, 2015 . - 364 c g.php?bookinfo=432594 
2. A.A. YIJJbHH, B.B. OJJ11xyttos, Jl.M. OeTpos H ,np. BaKyyMtta.fl HOHHO-

http://znanium.com/catalo 
nJJaJMeHHa.fl o6pa6oTKa: Yt1e6ttoe noco611e I - M .: AJJhcjJa-M: HYllJ. YIH<DPA- 2014 

g.php?bookinfo=426490 
M, 20 14. -160c 
3. B.A. ropOXOB MaTepHaJJbl H HX TeXHOJJOrHH. B 2 4. Y. 2. : M .: HYIIJ. 

2014 
http://znanium.com/catalo 

YIH<DPA-M; Mtt. : Hos. 3Hatt11e, 2014. - 533 c . g. php?bookinfo=446098 
.lJ:onOJJHHTeJJbHa.fl JJHTepaTypa 

l. <De,noTOB, A .K. <l>HJHYecKoe MaTep11anose,nett11e. Y. 2. <DaJOBbie 
http://znanium.com/catalo 

npespaw.eHH.fl B MeTaJJJlax H cnnasax [3JJeKTpOHHbIH pecypc] : yt1e6. noco611e. 2012 
g.php?bookinfo=508082 

MHHCK: BbIW. WK., 2012. - 446 c. 
2. Jlenewes, A . A . fIJJa3MeHHoe Hanb1J1ett11e aMopcjJHbIX H 

http://znanium.com/catalo 
HaH01<p11cTaJJJJHtieCKHX MaTep11anos [3JJeKTpOHHbIH pecypc] : MOHorpacpH51 I 2013 
A. A. Jlenewes. - Kpactto5Ipc1<: C116. cpe,nep. ytt-T, 2013 . - 224 c. 

g.php?bookinfo=492492 

3 A.A.HJJbHH, r.El.CTporaHOB, C.B.CKBOpUOBa Oo1<pb!TH5l pa3JJH'IHOro 
http ://znanium.com/catalo 

HaJHaYe HH.fl AJJ.fl MeTaJ1JJHYec1<11x MaTep11anos: Yt1e6ttoe noco611e I - M. : 2013 
AJJbcjia-M: HYIIJ. YIH<DPA-M, 2013 - 144 c. 

g.php?bookinfo=4 l 5572 

6.2. 1IepHOAH'-Iec1rne H3)1,aHmI 
1. )KypHaJI «HOBOCTH MaTepHaJioBe,n:eHH51. Hay1<a H TeXHHI<a». Pe)lmM .uocTyrra (3JieKTpOHHa51 

6H6JIHOTe1<a elibrary.ru) 

2. :>Kyp1-rnn «Ycnex ttayK». Apx1rn HOMepoB. PenmM .uocTyna: 

http: //www.rufn.ru/archive/ 

3. )KypHaJI MeTan11006pa60TI<a N2 05-06.2013: )KYPHaJI I rro.u pe.u. r.<D. Mow;eHKO. - M.: 
3JieI<TpOHHa51 6H6JIHOTeKa JiI3,n:aTe11hCTBo "I1011HTexHH1<a" Pe)KHM .uocTyrra ( cTy.UeHqec1<a5! 

studerium.ru). 
6.3. liuTepueT-pecypchI 
1. AMHTHBHhie TexHonornH. Pe)KHM .uocTyrra: 

additivnye-texnologii/ 

http://make-3d.ru/articles/chto-eto-takoe-

7. MATEPMAJibHO-TEXHMqECKOE OEECilEqEHME ,L(lICQMIIJIMHbl 
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f{л;t реаutИзациИ л,анной дисциплиIIы имеlоl,ся спеL(иальные помещения для проведения

заIIятий лекI1иоIIного типа, заrl,яt,гий практичесtсого/лабораторного типа, групповых и

иI]дивидуальныХ консультаций, текуЩсго контроля и проможутОчной аттестации, а также

llомещени я для самостоятельной.
Леlсционные аудитории, оснащённые досItой и переноснып4 проектором для проведения

занятий с применением компыотерных презентаций и демопстрационных роликов (420-з,4з0-

Зl 43 1-З; 3 1 8-3).
Дули,гории для проведениrI практиtIеских LI лабораторных занятий, оснащённые

современными персональными компыотерами, объединёнными в локальнуIо вычислительную

сеть и укомплектованными необходимым системным и прикладным программным

обеспечением (|22б-З) и научные лаборатории (104-з, 107а-3, 107-3, |2з-з,4I9-з, лаборатории

послойного роста 2 и 4 Iсорпусов), где размещены современные лазерные комплексы.
дулитории для проведения занятий оснащены современными персональными

комllьютерами. объединеrtными в локальную выlIислительную сеть и,укомплектованы

tlеtlбходиlчlым системным и l1рикладlII)Iм проl,раммныN,I обеспечением.

Рабо.tуtо программу составил

рецензент
Геrtеральный директор ООО кВладИнТех>

(место Фио, подп ись)

Программа p.rccMoTl]eHa и одобрена FIa засе/]аFIи ФиПМ
[Iротоttол Nbi от 30.08.2021 года
Заведующий rtафедрой

(

Рабочая программа рассмотрена и одобрена
на заседании учебно-методической комиссии .0з.01

11ротокол NЪ1 от 30.08.2021 года
ПредседатеJIь комиссии

(ФИО, доJ])l( tlocl,b, подп ись)

лист пЕр ТВЕРЯ(ДЕНИЯ
рАБочЕЙ ы дисциплины

Рабочая программа одобрена на20 ,i/ l 20,/:] ный года

ra/.

Рабочая программа одобрена rrа 20 чебный года

годаПротоко.lt заседания кафедры Nl

Заведуrоций кафедрой

Рабочая программа одобрена на 20 учебный года

годаПротокол заседания кафедры Nч

А.В. осипов

ись)
.С.М. Аракелян

С.М. Аракелян

/

Заведуrоций rсафедрой

l20

(ОИО, дол)t(ность)

Про,гокол заседания rсафедры Nt

7 Завелующий каt|елрой


