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t. IIEJIIT O CB OEHWfl l\prflIr4rrJrr4Ht,r
[-{erruu ocBoeHr,rq Alrcqr{nJrirHu <A44uruBHbre rexHoJrolrrru) rBr.rrrorcq

l. flolyueHue npeAcraBnenus o6 ocHoBHbrx HanpaBneHrrsx pa3Brrrr.rr MeroAoB aAAr4rHBHoro
SopnrraponaHr4pr HoBbrx Marepr.ranoB.

2. Morunaqu{ cryAeHToB I( npoBereHr{ro caMocroqreJrrHbrx r,rccJre,{oBareJrbcKr4x pa6or no
noryrreHl4e HaHo- u Ml,IKpocl4creuuofi TexHr4Krz p.nfl noAforoBKr.r ernycxuofi
xnalu$uraquosHofi pa6orrr,

3. Passfirue HaBbIKoB caMocrotreJlbHoro r4crloJrb3oBaHprr gKcrrepr4MeuralrHoft TexHrrKr4 Lr

rrpeAcraBneHr,rfl pp3yJrbraroB raccreAosaHzfi .

2. MECTO AI,ICIII4IIJIIIHbI B CTpyKTypE OIIOTI BO
[ucqunnuua <Ag4uu4BHbIe rexHoJrorur4) orHocr4Tc{ K 6nory 81, x qacrr4, Qopl.rupyerurofi

yr{acrHI'IKaMu o6pasonareJlbHblx ornourenufi -,Iracrlurrnr,rHe lro nrr6opy. Hovrep n yve6uou rrJrar{e
81.B.IB.O1.01.

flpepexnzslzrbl AITouTIIIJIIZHII - rnfl v3yrreHufl Atrc\urrnvrHbr cryAeHTbr AoJr)r(Hr,r o6ra4arr
3HAHKIflMLI, YMEHI4'MI,I U HABI,IKAMU, IPUO6PCTEHH},IMI4 IIPI4 Id3YI{EHI,II]. TAKI,IX Tnqq;aln:zll. I(AK:
Merpolorzr, craHrapru3ar\vrfl u cepru$urcaqux, MarepnanoBeAeHrre HaHoorpyKTypr4poBaHHbrx
Marepu ilnon, Mo4elupoBaHrce I{ [poeKTr4poBaHr4e B HaHOTeXHOJTO| r.rrx.

J. TI JIAHI4P YE MbIE PE 3 YJIb T ATbI O B YIIE H VT'I fIO TVrcTTVIII JII4T]IE

OTOT
fllanrapyeltue pe3ynbrarbl o6yveHlrr lro Arrcq]rrrJrr4He, coorHecer{Hbre c uraHflpyeMrrMr4

JIbTATAMI4 OCBOEHI{,f,

Koa SopunpyeMblx
xounereuuufi

Vponeur ocBogHr4t

KOMTIETEHIII414

llnauupyenaue p e3yrbrart r o6yueuul rro Ar.rc q LrrrJl HHe

xapaKrepr{3yro nr rre 3ranr,r r}oprr,rnp oaauus xouuere uuu ft
(noxasarelu ocBoeHr4-{ rouueresuuu)

I 2 {

IIK-I
Cnoco6eu [poBoAxrb Snsr,rno-
M aTeMaTl{qecl{oe M oAeJrr4poBaHrIe

HCCJreAyeMbrx nPoqeccos
HaHorexHOJIofH14 u o6beKros
HaHo- tr Mr{KpocucreuHoil
TEXHI4KI,i C IICTIOJIb3OBAHHCM

coBpeMeHHbrx KoMnbroTepHbtx
rexuororuil

r{acnt.IHo

3Haru: Qusuvecrne r.r Marervrarnrrecrrre 3aKoHbl 14 MoAeJrr4

Qusauecxux rpoqeccoB, Jrexauux B ocHoBe rrpliHur,lnoB
Aeilctsus o6rexros HaHorex Horrofr4ll r.t M Hxpoc;r.rcrev Ho fi
TEXHAKU.

vrvte'nr : peuaTb 3akaLrn, hclt oJrb3oBaTu uatervlaruqecx t,t[
alnapaT I,t rII,tcJreHHbIe MeTOAbI KOMnb,rOTepHOfO

MoAeJIapoBaHHfl o6lerron HaHorexHoJrofau L,r

M14Kpoc t4creMuo I rexHzru.
B.naAeru: MareMarnqecKr4M a[naparoM n MeroAaMr4
KoM n brorepHbt x rexH oJro f vit l\tt s M oAen npoBaH uq o6.be rcroe
HaHo'f ex HoJIof 14 H H tvt H KDocuc're n,t Ho fi Te x HlKt4.

fIK-2
Cloco6eu [poBoAr.{Tb
3KCnepuMeHTaJrbHble

rrccJreAoBaHurr no cr,rHTe3y u
aHanr43y MaTeprriuroB u
KOMIIOHEHTOB HAHO- N

Mr,rKpocr4creMsoI rexunxn

rlacruqno

3uanu: ocHoBHbte MeroAlrKr{ 3Kcnept,tMeHTaJlbHbrx
r{ccJf eAoBaHHi cuHrega v aHaJru3a MarepuilnoB 14

KoMrroHeHToB HaHo- t{ Mr4xpocucreMHoI rexnuxa.
Yrrler-u: finaHl{poBarb }r [l)oBoAI4Tb I,IccJIeAoBaHl4_rr ro
cr4HTe3y r,r aHaJIr43y MaTepr4zuroB r4 KoMnoHeHroB HaHo- 14

MnKpoclrcreMuoI rexuuxu.
BlaAers: HaBbrKaMH nlr6opa orrrr4MzlJrbHbrx MeroAoB
rlpoBeAeH]4r ?rccJreAoBaHnfi uarepuzuroB h KoMrroHeHroB
HaHo- fl Mr4rpocrrcreMHoil rexgurr.r.

IIK-4
Cnoco6eu coBepueHcrBoBarb
nPoueccrr r.rsrrlepeuuff
IrapaMerpoB r rvro4r,rQuraqrl.r
cBoiacrB HaHoMarepr4rrJroB 14

HaHocrpyKryp
9acraquo

3Harr: 6asonoe KoHTpoJlbHo-n3MepnrerbHoe
o6opyaoaaHue Ats MerponoruqecKoro o6ocneqeur,rl
lrccJreAoBaHr,ril u [poMr,]rxJreHHoro npou3BoAcrBa
HaHOMaTepHaroB H KOMTTOHeH'IOB.

Yueru: ocyqecrBnrrb At4afHocrnKy HerroJraAox 14

qacrn.rurtil peMoHT u3MepurenbHoto, AuarHocrt4qecKofo,
TexHoJroftnecxoro o6opyAoBaHur.
BraAers: HaBblKaMr4 MoHnlopr,tHra AnafHocrr4qecKofo,
TexHoJrofr.rq ecxoro o6opy goBa+un.



4. OEbEM r4 CTpyK',TyltA Ar4CrII4rrJII4Hbr
IJII,IHbI cocraBJu{er 4 saqerHbx erlprHr4ll- 14,

C ogepxarure JreKrlrroHHbrx ganqr,lrfi rro Alr cqulJrrrHe
Teurr.ler<rlufi:

P asA e,r l. LIcr opu t p a3BLrrzrs. aAAr4Tr.r BH brx rexu o I o ru ft .

Jlercrluq 1. I4croprafl. pasBtrrrtfl. a1rzrrtrBHbrx 'rexHororuft. ConpelreuHbre HanpaBrreHlrt
pa3Bvrrkrs..

Pa:Ae.u 2. OcHoeulIe graIIbI rlpoqecca Qopuzponauur uz1errui.t MeloAaMr4 aArr4rrrBHr,rx
rexuolorufi.

Jlercqzs 2-3. CAIIP gff QopNdLIpoBaHIzt rporor.rnos. OcHoeurre srarbr npoeKrupoBaHHfl.
Jlercquq 4-5. oco6eHHocrrr Soprr,rzponauns crpyKTypbr npororrrrroB.

Pasge.n 3. Merolu flonyr{eHllt MIzKpo r{ HaHocrpyKTyprlpoBaHHbrx uu\eruit c t4crroJrb3oBaHueM

aAAr4Tr{BHO f O IOAXO.rIa.

JIeKrIuq 6. 3xcrpysr4oHHbre MeroAbr : tpo6lerr,mr u nper{MyrrlecrBa.
Jlercqun 7. Texsororr{v nprMo fi. zanucu : ofpaHr.rr{eH vs. Lr p a3Btrrve.
Jlenqna 8. Ink-j et- rexHo Jrorr4r4 : nepcrreKrr,rBbr p irBr4Tr.rs.

Jlenqus 9 . Spray-jet- rexnolor[s: Bo3Mo)r(Hocrr.r r.r HelocrarKr4.
Jlercqnq 10. Meroabr nJraBJreHrzr u $oprraopBKr.r.
Jlercqus I 1. Merolbr xr.rMr.rtrecKo f o ocar(neHrr.r{.

Jlercrlus 12. Mero4tr noclofinoro SusuvecKoro ocaxAeHr{{.
Pa:Ael 4. Jlasepuue MerorLI $oprraraponaHr,rr [pororr4rroB rr foroBbrx uzgettuit.

Jlercquq I 3. Jlasepubre MeroAr,r nos4efi crn rrt{. HaMarepr4aJrbr.

Jlercqun I 4. JlasepHa{ crepeon rurpaSux.

T AOEMKOOTb AIZCIII4NNI,IHbI COCTABJU{CT 4 3AIIETHbX ENI,MI4II. I44 qACOB
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Jlexqua 15. SLS/SLM - pa:nnqlre Lr cxo4crBo.
Jlercqus 16. Jlasepnaq nocrofiHat o6pa6orrc.a.

JleKuurr 17. Jla:epHoe crpyfiuoe ocax(neHue.

CogepxaHue la6 op aropHbrx : aufl rnii rro Arrcqur,Jrr.rHe
Jla6oparopHas pa6ora 1. IrlsrorosJreHr4e [pororr,rnoB MoHoJrHTHbrx r43Aenzir npocrrx

0 oprur (ccp epuvecr< ax, xy 6uuecxax n r.4. ).
JlaboparopHaq pa6ora 2, I4groroueuue rpororlrnon u;zaerruft c BHyrpeHHVMLt

TIOJIOCT.f,MI{.

JIa6 o p aropnafl p a6 ora 3. Onrnrrrla 3ar\Lrfl npoqecca paccraHoBKr4 rroAnopoK.
Jla6oparopHafl pa6ora 4. OnrIErran:arlra.f, pacrroJro)r(eHr4{ Aeranr4 [nfl yMeHbrrreHr4t

TIJIOCKOCTLT pOCTa.

Jla6oparopHaq pa6ora 5. Kounepraqlrr MoAenu n (fopuar STL.
Jla6oparopHaq pabora 6. Izlgroroueuze rpororr.rila MeroAoM ra:epuofi

crepenr4rorpa$zz.

Jla6oparopuaq paOora 7. I4sroroereHile npororr.rna MeroAoM na3epHofo crrer(aHrrt
MeTaJrJrrrqecKr4x noporlrKoB 

"

Jla6oparopH afl pa6 ora 8. llocro6pa6 orxa rpor.orr4 rroB.

5. OEPA3OBATEJIbHbIE TEXHOJIOI'I4II
B npeno4aBaHuu Alrcuurrnl4Hst <o4ddumunHwe mexHonozLtu>> ncnonb3yrorc.f, pa3Hoo6pa3Hbre

o6pa:onareJlbHble rexHorloful4 KaK TparuqrloHHr,Ie, TaK u c tlpr4MeHeHr4 eM aKTLIBHrIX u
zHTepaKTr4BHbrx MeroAoB o6yueuux.

AnrrasHsre r4 rrHTepaKTr,rBHbre MeroAbr o6yvenux :

tr4umeparcmusHan nel(4un (Pasden l. Irlcmopun pcasumun addumueudx mexHonoeuii. Jlerct4un
1. I'lcmopun pasrumut addumueuux mexHottozuil. CoapeueHHde HanpalneHun pasnumun. Pasden 2,
Ocuoauute gmanbt npo4ecca fiopuupoeauun usdenuil uemodauu addumuauutx mexuonozuu.
llex4ua 2-3. CAIIP dnn Qopuupoaauun npomomunos. Ocuoauute omanu npoeKmr,tponaHutr.
llex4un 4-5, Oco6euuocmu Qopuupoaauun cmpyKmypbr npomomunol. Pasden -t. Memodut
nonyqeHun MuKpo u HaHocmpyKmypupolauuutx usdenuil c ucnonbsolaHueM addumuauozo nodxoda.
Jlerc4un 6. 3rccmpysuoHHble uemodu: npo6neuut u npeuMyrl4ecmna. Jfex4un 7. Texuonozu'u npnuoit
3anucu: ozpaHuqeHun u pa36Ltmue. Jfex4un 8. Ink-jet- mexHortozuu; nepcneKmulbt pa3sunxun.
Jlex4un 9 Spray-jet- mexHoJtoztl.fl; no3woJrcHocmu u uedocmqnxKut. Jfex4un 10. Memoout
rua7reHufl u Qopuoparcu. Jlex4un ll. Memodbr xutvluqecKozo ocaJrcdeuun. Ilex+un 12. Memodut
nocnoiluozo Qusuvecrcozo ocatcdeuun. Pasden 4. Jlasepuue uemodut QopuupoaqHutt npomotnunol
u eomosbtx usdenuil. Jlexqua 13. Jlasepuute uemodut aosdeilcmlun Ha MamepuaJtu. Jle'x4un 14.
Jfasepuan cmepeonmuzpaSun. Jfexqun 15, SLS/SLM - pasnuuue u cxodcrtao. Jlexqun 16. ,Jlasepuan
no cn o itu an o 6p a6 o mrca. JI e xq un I 7. JI as e p u o e c mpyitu o e o c atrcd e uue. ) ;

fpynnoean ducrcyccun (llex4un 1. Irlcmopun pasrumun addumueuutx me:cuonozuit,
Coapeueuubte HanpalueHun pffirumun. Jlex4ua 8. Ink-jet- mexHonoeuu; nepcneKmuBbt p,cB6umtln.
Ifexqun 12. Memodut nocnoiluozo QusuuecKozo ocacrcdeuun. Jlex4un 13. Jlasepuuti uemodut
e o s d ef,t c ma un H a Mamepu qrw. Jr e xq ua I 4. JI as ep u an cm ep e oJrmuzp a(tun).

6. OUEHOIIHbIE CPEACTB A IJI'I TEKYIIIE|O KOHTPOJI,fl YCTIEBAEIVIOCTI4,
tIP oME)Itvr orrHorZ lrrn crAIIIrI4 tto I,IT orAM o c B o p;g1vt1;,

AI4CIII4IIJII4HbII,IYIIEEHO-METOAI4qECKOEOEECIIETIEHI4II
CAMOCTOflTEJTbHOiT pnsoTbr CTyAEHTOB

Texyrqufi KoHTpoJrb - pefiruur-KoHTpoJrr, ycneBaeMocrr.,r ocHoBaH Ha orIeHKe HecKoJrbKrrx
cocTaBn.srcur4x.

l. flo4roroBKa r4 3arrlr4ra peSepara.
2.Y'aaque n o6cyn4euun peseparon.
3. Bunolnenue na6oparopHbrx pa6or.



I ' llpoexrupoBaHl{e u3Aerus B cpeAe CAIIP (ouronHlre naKerbr Anr npoeKrr4poBaHr4tr

nporornuon)

2. Ilpeo6pa:oBaHrre AaHHbrx B STL $opnrar
3. llpeo6pasoBaHr.re IaHHbrx u: STL B KoMaHAHr,re KoAbr

4. oco6esuocrla H3foroBIreHLrs.usgeruft B pa3Jrr4qHbrx MeroAoB arAI4TrzBHbrx rexHoro,fufr:
a) cucreusr c [crroJrb3oBaHr.reM @oronorulaepon
6) cucreutr c [rcrroJrb3oBaHr4eM rroporrrKoB

n) cucrelrtr c paclnaBneHHbrM MarepuanoM

f,) TBepAbIe Jrr.rcToBbre MaTepr.ianbr

5. llocro6pa6orKa rz3AeJrzft nocle npoqecca BbrpailIHBaHH.s

6. OrpauzveH ufl pa3nLrrrHbrx MeroAoB

1. 3rcrpyszoHHbre clrcreMr,r: gKcrpy3r4s; orBeplrAeHr.re

2. FDM-rexHoJrofrs

3. Texuoloruu npxnroft 3ailvcLr

4. I4cnortgoeaHrre rexHoJroftrr4 ink-iet
5. Aeposolurafl. rrpflMafl 3anzcb

6. Teplruuecxoe HarrbrneHr.re

7, 3rcrpysux pacnJraBa

8. Pacnulenne Mareprrana MeroAoM crpyftnofi: rreqarrz

9. I4cnorugosankre pa3nnqHbrx Marepr4aJroB Anrr crpyftnoft reqaru:
- lloltnuepu
- Kepavur<a

- Merallrr
10. OcaN4eHr.re pacrBopoB 14 essecefi

1 I. Merolu SopnrupoBaHnfl. KarreJrb

1 2 . Meroatr Ko HTpo Jrr{pyeMoro r4cilap eHn fl Kan eJrb

13. Meromr pacrbrJreHux (Henpeprrnuufi, DOD)
| 4 . vrcno m3 o B aHr{e cBr3yrorrlr4x Marepr{ anoB rn.fl M eroAbr p acnbureHu.s
1 5, OopvnpoBaHl4e cJIoLIcrbIX Mareprzanon (crrenna :nare v a.4re3r4BHoe cssgusauze)
16. Ooprr,rupoBaHlle cJIoI{crbIX Marepr{aJroB (coeArrHeHvre u pacrpoft, pacrpofi z coe4nHenze )
17. @opuupoBaHlle cJIoLIcrbIX Marepl{anon (repnaocrcperrJreHr4e, npeccoBaHue,yrrbrpa3ByKoBaq

o6pa6orxa)

1 8. llpoqeccbr HarrpaBJreHHoro sHepfoBKnaAa.

1. Jlasepurre Mero,qbr a4ru.rrr,rBHoro [porr3BoAc'rBa
2. Jla:epnaa Soronolurvrepr,r3arl[t
3. JIa:epuoe ceJreKTVBHoe crreKaHr.re

4 . IIa: epuo e ceJreKTr4BHo e rr JraBJreHrze (na^: epu al. Hail naBKa )
5. Jlasepnax o6pa6orxa cJrotrcrr,rx MarepuirnoB

6. JlasepHoe ocaxleHr,re (qepHr.rn)

7 . Jla:epnoe ocax.qeHrre pacnnaBneHHoro Mare pr4ana

Yqacue s o6c)rxneHzra pe0eparon.

Ilpelo4anarenr (furcupyer aKrr.rBHocrb cryAeHroB B npoqecce o6cyrn4eHur peSeparoB r4

KaqecrBo flpelcraBneHl,Ifl AoKnaAoB. flocromry ocHoBHbre Bonpocbr Ha 3arrere rroJrHocrbro
IloBTop.slor reMLI pe(feparon, To IIoBbIIrreHHar arTr4BHocrb cry.4eHTol] no3BoJrser r.rMr npofiru
noAroToBKy K CAar{e 3ar{eTa.



Brrnoluenue la6oparopHsrx pa6or.
Bstuolnenue la6oparopHblx pa6or HarleJreHo Ha 3aKpenneHr,re rroJryqeHHbrx reoperrlqecKr4x

zuauui/. Jla6oparopuax pa6ota cocrollT ns rparroit Teoperuqecxofi .{acrz, orrr4caHkrs. npoBeAeHr4s
pa6oru v nonf{eHHblx pe3yJlbraroB. lIocne BbrlorHeHr4s pa6oru v o(fopnrueuar orqera
npoucxoAHr salrll{ra (n rpynnax no 3-4 .renonera). Taxr.rlr o6pasorr,r cryAeHrbr loryqaror HaBbrK

nayrHoft pa6orrr B KoMaHAe r{ pa3,4eJreHuro o6ssaHsocreft n Hayruoft fpyIIIIe.
llponrexyrorlHas arrecralluq rlpoxoAtar n Soprrre 3aqera c oqenrofi. Bonpocrr K 3aqery c

orlenxoft oxBarblBalor BcIo reMarl4Ky, paccMorpeHHyro B xoAe rrpeAcraBrreHrzr pe$eparoB B Ter{eH[e
ceMecTpa.

1" IlpoenrzpoBaHl,Ie Lrsryenvs. B cpeAe CAIIP (ouronnrre rraKerbr Anfl ilpoeKTr,rpoBaHr4:t

npororztoe)
2. llpeo6pa3oBaHr{e AaHHbrx s STL $oprvrar
3. tlpeo6pa3oBaHr4e AaHHbrx ras STL B KoMaHAHbre KoAbr

4. Oco6euHocrt4 I,I3foroBJIeHut usgerrui,t B pa3naqHbrx MeroAoB a[AvrruB:nbrx rexnonorufi:
a) cucrenau c ucrroJrb3oBaHveM Soronolnuepon
6) czcrenarr c r4crroJrb3oBaHrreM rroporxKoB

n) cucreur,r c paclnaBJreHHbrM Marepr4ano

r) rnep4rre JrrrcroBrre Marepr.ranbr

5 . flo cro 6pa6orxa us gerruit ro cJre np ouecca Bblp aur,rB aHru
6. OrpauuqeHlrr pa3rr,IrrHbrx MeroAoB

7. 3xcrpysr4oHHbre cr4creMbr: oKcrpy3rrfl ; orBeplr{AeHr.re

8. FDM-rexHoJrorr4t

9. Texnolorrrr4 rrp{Mo it zanucu
I 0. I4cnonr3oBaHze rexHoJrofrlr,r ink-i et
1 1. Asposo JrbLrafl npflMas.3anr4cr,

1 2. Teprr,ru.recKoe Ha[brJreH]re

I 3. Srcrpp Lrfl pacilrraBa

1 4. PacnrrneHr.re MareprzilJra MeroAorr,r crpyftHoft ne.rarz
1 5 . I,lcnonr3 oB aHr.re pa3nr4trHbrx M arepr4 iuroB rrr{ crpyft uofi reqarr,r :

- lloluueprr
- Kepanavra

- Merallsr
16. OcaNleHue pacrBopoB rr nseeceft
1 7. Mero4rr $oprvrrapo Baln:as, Karrenb

1 8. Mero4u KoHTponupyeMof o ucnapoayrx Karrenb
1 9. Merolsr pacnbrJreHr,rx (uenpepbrnHbrft , DOD)
20 . r4cno m* o B aHr.re cB.s3)TorlIlx Marepr.ranoB Anfl M eroAbr p acnbrneHr.rt
21. OopuupoBaHlze cJIo[IcrbIX MareprranoB (cKnerrBaHvr.evarre3r.rBHoe cs.sgrrsagr,re)
22. QopwupoBaHue cJIoLIcrbIX Marepllanon (coe4zHeHvre vpacr<pofi, pacrpofi ra coe4rauenue )
23. QoptvtupoBaHl4e cJIoI4crbIX Marepl4anon (repnrocxperrJreHr4e, rrpeccoBaHue, ynbrpg3ByKoBat

o6pa6orra)
24. llpoqeccbr HarrpaBJreHHoro 3HepfoBKnala.
2 5. Jla:epubre MeroAbr aAArzrt4BHofo nporr3BoAcrBa
26 . Jlazepnax S orouonr.rM epr,r3 arlut
27 . Jlazepwoe ceJreKTrrBHoe cneKaHr,re

2 8. Jlasepnoe ceJreKTr.rBHoe niraBJreuze (ra^:epnan nanranra)



29 . JIas epnan o 6p a6 orKa c Jr o r4 crbrx M arepr,r an o B

3 0. Jlasepnoe ocalr(AeHr4e (qepHzn))

3 1 . Jlasepuoe ocar(AeHr4e pacnnaBJreHHofo Marepr{arra

CaMocroqrerbuas pa6ora cryAeHToB BnJrroqaer e ce6q:
l. flo4roronr<y peQeparon (noa6op r4cror{HraKoB rro sa4aHHoft reMe, HK aHaJrr43,

HalI4caHI4e reKcra, rloAforoBKy K AoKnaAy). Kourponb ocyrqecrBrserc.fl Ha 3aHflTrrflx. Ilpoqe4ypa
KOHTpOJTT Onr.IcaHa Bbrrrre.

2. flo4roronxe x BT,ITIoJIHeHI{Io ra6oparopurx pa6or, o@opnrneuuro olrreroB rro
ra6oparopuuu.

3. Pa6ory c AononHllremHofi nl4Teparypofi no BorrpocaM, cBr3aHHbrM c Marepr4anoM
ayAI4TopHbIX zaiHstuit. Koutponr ocyqecrBns,ercfl, Ha gK3aMeHe. Cry4enr AoJr)KeH
npoAeMoHcrpt4poBarb ocBoeHHble caMocrorreJlbHo gHaHl/^s, BO BpeM{ OTBeTOB Ha SK3aMeHaIIHOHHbre

BOlpocbr,

Pacrpe4ereHrze BrdAoB caMocro{TemHoft pa6oru no pa3.4eJraM Kypca.
PasAer 1. Pa6ora c AorroJrHr.rrelrHofi nrrreparypofi (10 u.)
PasAer 2. Pa6ora c AononHl{remnofi nr4reparypofi (10 u.); llo4roroBKa pefrepara (10 u.),

rloAroroBKa la6oparopHbrx pa6or (4 .r)

Pasler 3. Pa6ora c AonorlHlrremnoft Jrr4reparypofi (10 u.); llo4roroBKapefepara (10 u.),
rro,4roroBKa la6oparopHbrx pa6or (8 v)

Pa3Aer 4. Pa1ora c .qorlorlHl4rersHofi nlrreparypofi (10 u.); llo4roroBKa pe$epara (10 u.),
rloAforoBKa la6oparopHF,rx pa6or (8 u)

(Doul olleHorrHbrx cpeAcrB Anfl npoBeAeHr,r.s a'rcecrar\Lrkr ypoBHr cfropnruponaHHocru
KoMrIereHIIufi o6yualouuxcfl rlo AI4cIIZlnuHe oQopMr.sercr orAeJrbHbrM AoKyMeHToM.

7 . yrrEEHO-METOATTTTECKOE I4 I4HO OPMAIII{OHHOE OEE CTIETTE]FII4E

AI,ICqUIIJrI{HbI
7.1. Kuuroo6ecneqeHHocrr,

HauveHosaHpre nlireparypbr: aBTop,
Ha3 BaH He, BUL U3 AAHt4fl , H3AaTeJT6CTBO

foa HsAaHr.{q KHI,I| O O 6 E C IIE q E HH O CTb

KoaHqecrso
3r(3eMnJrrpoB

v3,.aH'|/,hB

6ra6m,rorere BafV
B COOTBETCTBI'IZ C

ofoc Bo

Ha-rrqze a rlercrpouuofi
6n6nno'rerre BnfV

2 3 4

OcHosHaq nureparypa

I O.C.Cr.rporrcr.rH OcHosrr coBpeMeHHofo
&rarepnarloBeAenus: M.: HI4U I4HOPA-M,
2015. - 364 c

201 5 f;11://zntn i um. corn/catal oll. p h p?brr

okinlb-,432594

2. A.A.Vlr,un, B.B. Ilnr.rxyuos, JLM. Ie'rpos
h rp. Bar<yyvHar HoHHo-nna3MeHHat
o6pa6orrca: Vqe6Hoe noco6ue / - M.: Arrdra-
M:HHU I4H@PA-M. 2014. - 160 c

2014 http ://znanium.com/catalc,g.php?bo
okinfo:426490

3. B.A. fopoxoe Marepuarsr pl Ltx
rexHorornn. B 2 q. lI. 2.: M.: HHI-{ I4HOPA-
M; MH.: Hos. gHaurje. 2014. - 533 c.

20t4 http: I I znanium. com/catalo g. php?bo
okinfo=446098

[onorHnrel uHar rr4Teparypa
1. <Deaoroa. A.K. @ugu.recxoe
Marepr.rzrnoBeAeHue. q. 2. @agoslre
IjpeBpauleHHfl B MeTaJrJraX 14 CnraBax

[3nercrponnrrfi pecypc] : yve6. noco6ue.
MuHcx : Bsrur. urr<.. 2012, - 446 c.

2012 hltpt I znanium.conr/catal og.php?bo
okinfo:508082

2. Jleneuree, A. A. flnasNaeHHoe HanbrJreHye
avoptpnux u HaHoKpr.rcraJrrrqecKux
MarepfianoB [3nerrpouHtrfi pecypc] :

voHorparlur / A. A. Jleneuen. - Kpacuoapcx;
Cu6. dreaep. yH-r, 2013. -224 c.

2013 http://znanium.com/catalog. php?bo
okinfo:492492

3 A.A.Lltsun. f.E.C.rooranog. 2013 http I I znantum. com/catal os. php?bo



C.B.Crceopuona florprrrar pa3nr4qHoI.o
Ha3LIaqeHI4t AJI' MeTaJIJII4qeCI(UX MaTeDIIaJIOB :

Vqe6uoe noco6ue I - M.: Arlrlra-M: HHII
I4H@PA-M, 2013 - 144 c.

okinfo:41551'2

7 .2. flepuoAr4 qecKrre u3AaHr{q

1. Xypuan <Honocra MareplranoBeAeHlrr. Hayxa 14 TexHrrKa>. Percuv Aocryna (3JreKTpor{Hat
6u6ruorera elibrary.ru)

2. Xypual <Ycnex fusuvecrcux HayK). Apxun HoMepoB. Pexvru Aocryrra:
http : //www.rufn.n:/archive/

3. Xypnan Meralnoo6pa6orrca l\b 05-06.2013: Nypna:l lnog pea. f"O. Morqenxo. - M,:
Z:4arenrcrno "llorIlTexHIlKa" Pextvu Aocryrra (cry4enuecxal 3neKTpoHHa-s 6iu6tmotexa
studerium.ru)

7.3 tr{nrepHer-pecypcbr
1. AAAurunnue rexHoJloruu. Perrunr Aocryrra: http://make-3d.rularticles/chtqeto-takoe-

additivnye-texnolo eii/

8. MATEPTTAJIbH O -TEXHI4qE CKOE OEE CrrEqEHr4E Ar4crlr4trJrl{Hbtt
fitx pewm3ar\vu Aannofi AI,IcIII4fInr4HbI uMerorcr crreqnanr,Hbre noMerl eHlfl. Anfl npoBeAeHr.rq

sartstufi neKuuoHHozo muna, saunmuil npat(muHecrcozo/na6opamopHozo muna, zp),,nno6brx u.
uudueudyanbHbtx KoHcyJtumaquil, meKyu4ezo KaHmponn u npowecrcymouuoti ammecmat4Ltlt, ct mctKace
no M ewe H un d nn c auo cm onm enu u oti.

JlexqzouHrre ayArTopvru. ocuarqdHnue Aocxofi
rrpoBeAeHrrs zauslufr c [pI,rMeHeHr..reM KoMrrbrorepHbrx
ponrrKoB (420-3, 430-3; 431-3;3 1 8-3).

Aylntopuu rnfl rlpoBe.4eHlrq rpaKTI4r{ecKrrx u la6oparopnrix 3awxr:rrfr., ourarqdHnsre
coBpeMeHHbIMIr nepcoHaJIbHLIMIz KoMIIbIoTepauu, o6r,e4zndnnrrupl B not(anbHlTo Bbrqlrcrr.rTenbHyro
cerb rt yKOMIJIeKTOBaHHbIMII neo6xo4uurnra clrcreMHbrM Lr npr.rKnaAHbrM nporpaMMHbrM
o6ecneqeuuerr. (1226-3) u nayvuue ra6oparopnu (104-3, I07a-3,107-t,I23-3" 4Ig-3,ratjtparopurz
noclofiuoro pocra 2 u 4 xopnycon), rAe pirMeuleHbr coBpeMeHHbre na3epHbre KoMrrrreKcbr.

flepeuenr tlcnonmyeMoro nuqeH3rroHHofo [porpaMMHoro o6ecnerreHrrfl :

flepeueHr r4crronb3yeruroro o6opyAoBaHr4.r :

1. 1)(Deurocexyu4nr,lfi lasepnufi KoMrrJreKc Ti:Sp

u rrepeHocHbrM npoeKT,OpoM !'nfl
npe3eHTarluit u AeMoHcrprarlr4oHHr,rx



Pa6ouyro nporpaMMy cocraBrzJr

PeqeHseHr
(npe4cranzrelt pa6oro4arelx)

cr.nperroA.xaS" OzIIM Elesa Jleonu4onua L[auauc
(OI4O, no4uracr)

(,necro pa6oru,taot
[Ipo rparr,lu a pac cMorpen a ra o4o 6peua Ha sace 1aHvpr KaO e.qpbr

3ane4yrorqufi xa(f e4pofi

u

yue6uo-ueroArrqecKoft roiraucczzPa6oqas nporpaMMa paccMorpeua rr oI peHa Ha 3ACeI\aHLrLr
HanpaBneHr.rfl 14

Ilpororon ll"e / oT ro,4a
llpe4ce4areJrb KoMlrccupr

(ono, uognrcr)

JII,ICT IIEPEYTBEPXNEHI4fl
PAE OrIE Iz IIp O f pAMMbI Akt CIII,IIIJII,IHbI

Pa6o.rar [porpaMMa o4o6peua Ha

flporoxor 3acera:avrfl ra$e4pu JVo

yue6Hrrfi ro4

ro,4a

3asetyrourEfi xa(f e4poft

Pa6oqas [porpaMMa o4o6peua ua

flpororor 3ace1altrs. xa(f e4ptr Jrlb

yve6urrft ro4

FOAa

3ane4yrorqufi xa$e4pofi

Pa6oqa-s nporpaMMa o4o6pena ua

flporor<or 3aceilaHus. ra$e4pu J\b

yve6urrfi ro4

ro,4a

3ane4yroquft xa$e4pofi



JIIICT PETI4CTPAUI,IU I43MEHEHI4I;I
B pa6oqyro npofpaMMy AHcr{r4 [nlrHbr

Ad d umus u ut e m e xH o l o zuu
o6pa:onarelrHofr nporpaMMbl HanpaBJreHHr rroAroroB rcn 28.03.01 HauomexHono?uLt u

MUKp O CUCW eMH qfl fitexHuKa

mexHoJlo?1.tLt, HanpaBrreHHocrb: Hauomexuolozuu u MuKpocucmejilHafl mexHuKa

3ae. rca$e4poi4_____J
Ilodnuca AI4O

Horr,rep

U3MEHEHI4'

B HeceHrr r,r3MeHeHH-s n vacru/pas4elrr
pa6ovefi rpofpaMMbr

I4cnoluarelt
@I40

OcHosauze
(HoMep s AaIa rrpo'roKora

3aceAaHr,rfl rca$eapu)
I

2


