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npoeKTrrpoBaH'vrfl HaHocr4cTeM) cT'/AeHTaMr.r

MHKpOCI,ICTeMHa' TeXHI4Ka) npeAnonafaeT 3Ha-

aJIH3MOM ll,rrr BbrnOJIHeHUs paCqeTOB npr{ peile-
x c npaKTr4r{ecKr4M rrpr,rMeHeHr.reM HaHoM aTepua-

BAH}'IS, r.r MaTeMaTLIqeCKOTO AHAJTU3A AJrfl rrOCTpO-

v 3yrreHue 6asonHx rrpr,rHrlrzrroB Am Moltenr4poBa-

HI,II npoqeccoB n HaHocl4creMax, a raKxe Qnoco6on rrx KorrcrpynpoBaHr,rr c noMorrlbrc cpeAcrB

aBTOMaTH3r.rpOBilHHOf O npoeKTr,rpOBAHvfl..

3aAa.r[ n:ucqurrJrrrHbr :

O II3TIEHI,IE C]PEACTB ABTOMATT43AIIIIT4 NPOqECCA NPOEKTIdPDBAHIdfl. HAHOCI,ICTEM;

o 3HaI(oMcrBc) co cnoco6aur.r [poeKTr4ponqnw ycrpoficrn M KoMrroHeHToB cncreM B Ha.HorexHo-

TEM.

2. MI]CTO,IIUCUUII,IIITHbI B CTP}4KTYPE OIIOTI BO

Allcuun;mna <AeroM urn3arJufl poBaHI{f H aHo cI4cTeM )) oTH OCr{TCg K AI,ICIU.I InI4HaM

no eu6opy BapHarHBHofi qacru OIIOil
JIOruIU I,I Mr,rKpOCr.{CTeMHag TexHr,IKD).

exu baKanaBpoB no HarrpaBneHuro <HanorexHo-

I4syreuu:e Ar.rcqu[nunbr rrpeAn H aJIHrrH e (f yu4arvr euraJrbH brx znauuit, roro pue (f op -

MLIpyIOTCf, y CTyAeHTOB Ilpr.irr.{3rreHr4n npe yrcrrlr4x ArrcuuttnlrH : < @u gura>, < Marervr aurKa),
<OcHosr,r Kpt4cranJrorpa$uu>, <Marepz
<BeeAeHue B HarrorexHoJrorr4ro), <KsaHTo

Hr4e HaHOCTpyKTypr4pOBaHHbrX MaTepHaJrOB),

v cr arvcrurrecra.f, (f ra:uru.
3rraHur, ilonyrreHHbre B paMKax nx 4auvoit A?roqlrnnr4Hbr, Mofyr 6um upuueHeHbr

npu r,r3rreHr{r{ .!tl)yf lrx cneqlr anbHbrx Atr JII4H IIO HanpaBJIPHLIn IIOA|OTOBKI{, a TaK}Ke npl4 BbI-

noJrueHr,ru nunycruoft xnalu(furaqnouuoft

3. KOMIIETT]HTIUZ OBYTIAIOIUE fl, @OPMIII'yEMbIE B PE3YJIbTAIIE

O CE OEHIiAIfl, AVC\I,ITIJII,IHbI (M vnf)
B npoqecce ocBoeHr,rs Jlaunofi Ar HbI cryAeHr Qopur,rpyer r{ AeMoHcrpr4pyel cneAyro-

que uporf eccuorrtrrrbHbre KoMrrereHrlrzr4 :

1) roronnoorbro rrplrMeHrrb coBpeMeHH

Nennft u treprexeri z noAroroBKrl

cpeAcrB a Bbrrro JrHeHHr r.r peAaKTr4poB aHr.r I zso6pa-

KoHcrpyKTopcxo-TexHoJrorlrqecKofi 4onylreHTarlrrrr
(orK-a);

ue npzenru o6pa6orrcn I,t npeAcraBJreHr4f, gKcnepr4-

MeHraJrb rJrbrx IaHHbrx (OIIK- 5 ) ;

cuoco6nocrbro f{LrrbnBarb coBpeMe
goft u Bbrql,IcJllzTenrnoft TexHI4Kt4,

uzurr,nofi ,4errenbHocru (OIIK-7) ;

ble TeHAeHTInL p?3BVrTIdr sneKTpOHr4Kr.r, r.r3NrepuTeJrb-

$opnraquonHb.x rexHolorufi s ceoefi npo(feccuo-

cflocooHocTblo I,Ic[oJ]b3oBaTb HaBEI pa6oru c KoMrrbrorepoM, BnaAerb MeroAaMr,r uuQop-

ocHoBHbre rpe(ibnauur un$oprraaquoHsofi 6esouac-MarltroHH.brx rexHoJrof uft , co6mo4ar
Hocrlr (OtIK-9);

2)

4)

3)

c[IocooHocTbro l{c[orb3oBaTb



5) croco6Hocrbro rpoBoAr4rb (br{3rrKo- KOe MoAenlrpoBaHr4e r{ccneAyel\4brx npo-
IIeccoB II,aHorexHoJnofI4H Ir o6rerrof nano- r4 Mr4Kpocrrcrevuoft TexHurKr.r c r4crroJrb3oBa-

HI{eM colBpeMeuHbrx KoMrrbrorepHbrx rexHoJrofr4ft (nl(l- 1 ).
B pe:tyumare H AeMoHcrpr,rpoBarb cJreAyrouue

pe3ynbrarbr o6prc
1) 3naru: coBpeMre aHkrr crpyKrypooSpasorBaur4.f, Ha-

HoKJIacrepoB,. (,O|IK-7); coBpeMeHHbre cpeAcrBa BbrrroJrHe:nprs.:apeAaKTr4poBaHufl usodpaNeuuft
u qeprexefi (OIIK-4); ocHOBHbIe rIpI{eMbI oppa6orrcu AaHHbrx (OIIK-7); MeroAbr zusopuaquon-

repHbre rexHoJroruu (IIK- I ).
pofpaMMHr,rx cpeAcrBax nanoXplorer, nanoMl,
brB aTb coBpeMeHHbre TeH.4eHr\uv pa3BuTr4.f, sreK-
nurcu (OlIKrT); ucnonmoBarb HaBbrKr.r pa6oru c

cTeM, a TaKXe npr4eMaMr,r KoHcTpyr,rpoBaHr.rfl Ma-

4, OIIK-9); Cuoco6uocrbro r{cnoJrb3oBarb ocHoB-

o6nocmro ylrrrrbrBarb coBpeMeHHbre reHAeHrlr.ru

np o B oArzrb (r ras zro -ira areM arr{ qecKo e M oAenr{p o -

(rrK-1).

4. CTP yKTy lpA I,I COllIDplItAHr4E Ar{CqruIJII,IHb,I (MOAynfl )

O6rqas rpyAoeMKocrE, AlrcuurJrrrHbr serT saqr]rHux eAHHlrq, 252 .eracos.
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CAIIP HirHo,cr-
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Feftrunr-noH-
rpoJn, J\!1, Pefi-
Tr,rHf-KoHTponb
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CONEPX

PnsAer 1. Conpe,uenHbre CAIIP HaHocrrcr

1.1. O6sop coBtr,eMeHHux CAIIP HaHocr,rcre

L2. f pa$uqecK a-f, r,rHTepaKTr.rBHar crrcreMa r
HbIe Bo3Mo)rorrocrr.r u znrepQefic cucretr

\HpIE AI{ CqIAUJII,IHbT

nEKUI,ItI

)M.

,r. Conocranrarelrsrrfi auumz (2u.)

poeKTr4poBaHufi MKHH nanoXplorer, $yurqproHaJrb-
,I. (2v.)



1.3. llanenv unrorpyMeHroB, crpyKrypa
MaHA npoeKrr{poBaHr4r (4u.)

floJlf,, pe)Kr{M drag-and-drop BbrnoJrrreHr,rr Ko-

I.4" Korr,ranAhl prolaKTr{poBarrur u uacuna6 poBaHprfl nanoo6rerron. (2u.)

I .5 " I4epapx[qeoKoe npoemrx.rpo BaHvre rryp. Mene,A)Kep r4 epapxr4irecrux ysnorr (2.r. )
1.6" ?Icnonb3oBurHlre roroBbrx y3JroB. Mero Ka co3AaHr.rs rrroAerefi HaHocr,rcreM. (4.r, )
1.7" Bnoa E cr{creMy rrpoeKToB Ha fl3brKe orl caHufl HaHocrpyKryp nanoML (2'1.)

l.8"Meroa KoFIerIHhrx oJreMerFrroB KaK ocH

Texr{oJrofrirrrecKoro CAIIP SenTaurus.

oft irrareuarpr.r ecxr4ft arrnapar crrcreMbr npu6opno -

Ll,)

L9. Meroabr MrJAenr{poBaHr{.f, pocra ,(2\.)
1 .10. Me'roa Ar{cKperHoro MoAenr,rpoBaHrz.f, paz6ueuuft r4 ynaKoBor . (2'r.)
1.1 1. Me'roabl NIoAeJII{poBaHI{t KBa3lrKprrcrqhron u SparmtnHbx HaHocrpyrryp. (2u.)
l.12.OcrronHble rloHtrLrs,Teopur4pocrarsafirosrx roqeK. lEusyalrzsaqr4fl rrpoqeccapocra. (2u.)
I . 1 3 . Kounstorepurtft ((HaHocKorI>: vorenzboBaHr.re pocra ,4r4oneKTpr,rron (S) u [onylpoBoAur.r-

KoBbrx HaHororacrepon (C raHro). (2.r.)

ParAe.n 2. IlpoercrnpoBaHue crrcreM Ha oc+oBe HaHocrpymTvp

2.1. llpoercrllporBaHl{e paAlzo'lexHr.rqecKux u{nosreueHroB 14 HaHoc}rcreu. (2v.)

Teua l. conpenreHHbre rrpofpaMMbr

T et ra 2. Czcreuar flpoeKTr{po Ear^ur

Teua 3. Pe4arrupoBaHr.re u lracurra6
Tervra 4. llepapxzruecKoe MOAenr{poB

Terrra 5. TlcnortsonaHr.re ro'roBbrx y3

Tenaa 6. .flgux orrurcaHvrs. HaHocrpyKryp nanQML. (av.)
T ev'a 7 . Ilpu6opo-cxeMarr4 rrecKo e MoAenr.rpqBaHr4 e CAIIP S eriTaurus. (4u. )

rr6op Ar{cnperHoro npocrpaHcrBa B MoAeJrHpo-

6ueuufr. r ynaKoBoK (4nyrvrepnufi clyuafi) (2u.)

iuesuir u ynaxonorc (rpexir.repnsrft clyraft) (2q.)

JroB r.r (fpamralrnbx HaHocrpynryp (4u.)
Tetv.a12. Pac.rel KoMrroHeHToB paAr4orexnn$ecrux Mr4Kpo- u i:anocxeu (4u.)
Terr,ra 13. KoncrpyupoBaHr,re cBepxpemerox ira ocHoBe KBaHroBbrx ro.ren. (2u.)

JIAE OPATOPHbIE PAFOTbI

l. Cucreivra nanrcXploret 4't.
2. CAIIP SenTarrus. 4.r.

3" -flsrrx nanoMl,. 4.r.

4" Mero.q Al,rcKperHoro MoAenr{ponanux (

xon).6u.

5. Meroa Ar{cKlperHoro
ceprr), 6.r.

ronyrrJpoBoAH14-

Ar,rsneKTpHKOB Ha I]pHMepe



5. OEPA3OBATEJIbHbIE TEXHOJIOTI4I4

B pair,max JreKrlt4oHHoro Kypca:

5.1. ArcurnHbre u rrHTeparcTrrnnrre Qo o6y.renun
C qemrc (foprrauponaHLrs. h pa3Brrrr{r n
qeooe I4CIIOnb3yt()TCfl aKTI,IIlHbIe I{ LIHTe

bx HaBbrKoB cryAeHTon n yue6noM npo-

r.r CAlttP. 4q.

nuue Qopvrbr ilpoBeAe:rtufl. 3aHfl-rufi s co.{eraHutr c
BlreayAuropnofi lla6orofi: (rourpoJrbHbre ay

6oru).
pHbre paoo']tbr, LTHI.TTB.Id.Iy AnbHbre AoMatnHV e pa-

5.2. CalrocroflT€
cauocroqteJlbFl' cryAeHToB BKnrogaer 3aKpenJreHr4e reoperarrecKofo
Marepl{ana rpu I vrHruBnryanlrrrofi Aoualrrueft pa6orbr, K npaKTr.rqe-
cKIzM 3aHrrrr{sN,r" OcHona caMocrosrelrnofi pf6ortr - [3yrreHne nr.rreparypbr rro peKoM€H,{rJs4111161x4

LIOTOqHI,IKIIM U KOHCneKTy lexqUft .

5.3. My.nnrnpreAuft nue rexHoJrorlru o6y.relrnr
Heroropue I43 JIeKIILIoHHbIX I,I npaKTr4trecKr,rx 3aH{Tr4il npono4xrc.f, B Br4re npe3eHTarlufi n rraymru-

rorepHoro ilpoeKTopa. Cry4enranr lpe.rlocraBJr{-

crp. OH rrpeArronaraer orIeHKy cyMMapllbrx 6an-
KOHTpOnbH bD! 3aHrTr{rx ; KaqecTB o Bbr[ oJrHeHr4.rr

x Ha npaKTr{qecKr.rx 3anflTLrflx. Pacnper4eleune

JUreTC.fl neKr)poM, BeAyrrIr{M Ar4 Crlr{n Jrr{Hy.

6" OIIEHOIIFIbIE CPEACTB A TJIflT4KYIIIE|O KOFITPOT.fl YCIIEBAEMOCTI,I.
rrP oMEXlv'T OqHOfr a.rrn crArlr4r4 rro r4T orAru o cB o EHLrfl

AI4C]III4IIJII,I,IHbI I4 YT{EEHO-METdAI{TIECKOE OEECIIETIEHI4E

cAMOCTC).fl TEJTbHOfr pABOTbr dTyAEHTOB

6.1. SKsaMelraquoHubrq Borrpocbr:=-.:-'
ConpeueuHr,rx CAIIP HaFrocucreM.

rrpoeKTr{poBaHvrs.rrpoeKTr{poBaHvrs.

o6t,eKroe.

ryp,
crpyKryp nanbMl.
6opuo-rexuorrorvtrecKoro CAIIP SenTaurus

3Apbr, KnaaTepr4 3 arlr4s TB ep,4OTeJrbHbIK CTpyK_

l0.4raarpairaurr r rrrrril.
11. C6opxa ferelr CAtIp.

62.Bo4p!

Peftruur-noHrpoln Nbl

l. Conpeueur{bre rrporpaul,rtr CAIIP nariocrEcrenr.



1,

2.

MeroA ArrrcKperHoro MoAenr4poBaHr,r

llpoern4roBaHlre cBepxpeueroK 14 pocrypKryp.
flpoerrzpoBaHr.re aHreHH (ppaxranrn fo TI4IIa.

I,HOII

2.

1. Ongrzxo-trlareMarI4qecKlle MoAenz pa4upenenrpoHHbx KoMrroHeHToB: pe3r4cropbr, KoHAeHca-

Topbl, I,IHAyKTLIBHocTI{, AI4oAbI, TpaH3l,rcTopu, rpanc$opMaropbr, KoMMyrarlnoHHbre rfirHr4r4.

@uguro-rexrioJlofrlqecrl,Ie I,r Tonoror[rrpcrax MoAenrr oJreMeHTHofi 6agn r4HTerpanbubrx Mr,rr(-

pocxeM: \,ta{eJl[poBanue 6asoeblx TexTonorr'rqecKr4x oriepaqufi, aHuwrrwarecKoe orrr{caHr.re

lpparueuroB 6asonrrx 6r.Inorxpnux u yriunonspHbrx crpykryp, eQ(ferru uaclrra6nlloBaHr.rfl.
3. Mero4nr<a l)acqera gKBr4BaJreHTHbrx prqecKr.rx napaMerpon neu6paH cnoNuoii TorroJro-

tuu AIrA gJrer[eHToB Mr4Kpocr4 crenanofr rQxuurz.
4'. IlpoemupoBaHr4e ceHcopHbrx r4 aKTroa pHbrx sJreMeHToBl

l) Pacuer 14 rIpoo.KTI{poBaHI4e ryHHenbHoro 4iao4a c cr.rJrbHoJreriuponauurrMu o6racrsMr{ rrepexoAa.

2) PacuelI,t [poeKTupoBaHl{e o6paqennoro Ar4oAa Anr AereKTr.rpoBaHus cla6ux cr4rHruroB CBLI-

.uuana30rra.

3) IlpoercrupoBarlue ryHHeJIbHoro IHoAa 4r{ cxeurr aBToreHeparopon rone6anufi.
4) Pacuer KoHcrf)yKII[[ rlbe3ogJreKTp[qecKofo z MarHr4TocrprrKrlr,roHHoro Mr..rKpoaKTroaropa.

5) llpoercrzpoBarlue gJIeMeErroB yrrpaBneHr,rr onrvqecKr.rM t43ryqeHr4eM: gJreKTpo-, aKycro-, MarHr4-

Toonrr{qecxas flqefixv.

aHapHoM EroJrHoBoAe c yqeToM pacceflHkrfl cBe'ra

r H aHo cTpyr(Typr{poB aHHof o no KpbrTr.rs MeroAoM

f, H aHO CTpyr(Typr4poBaHHoro noKpbrTr4{ MeToAoM

Hbrx KJracrepoB c noMorqbro MeroAa 4u$Qyru-

crpyKryp naeroAou JleHrrvlrcpa-BloArrr:rr.
(6es paccernr,rr) noleBofo rpaH3r4cropa (rpausu-

I{MCHEHVEM CI]I,IHOBOIO KNAIIAHA ( C UCIXOJIb3OBA-

1l)) Pac'rer ll MoAenvpoBaHue MllKporroror<o$ Nz4r<o crtr v rit3a B Karrrlnnfipax 14 Mr4r(poKJr arralax.
eKur.roHHor'o Jra3 ep a c 3 aAaHHbrMr4 rrapeMeTpaMr..r

vu u qacr oluoft cra6u Irkr3ar\vftr.

r{r B Bbrrrrr4cJrr4TeJrbHbrx uu$ opnraquofrHbrx cr4 -



16) Moael[poBa.Hl{e JloruqecKlrx gJreMeHTop Ans Bbrqr.rcJrr4T'eJrbHbrx crrcreM Ha ocHoBe e(ftfercra

,{xoseScona.

7 . YqEEHO.M E TONI,ITIECKO E I4 I{H@ OPMAUI,IOH HI OE OEE CIIEqEHI,IE

Ar{cumJrlrHhr
Ourosuaq Jrrrrelparypa :

l. BseAeHI,Ie n dt,lurouauoSoronzny. OyuaEMeHTaJrbHbre ocr{oBbr r{ na3epHbre MeroAbr ynpaBJrre-
MoIo [onyrIeHI,IJI 14 AI4arHocT].IKI4 HaHocTpyKTypI4poBaHHbIX MaTepr{aJron: yve6uoe nocoeine/ C.M.
Apareuu r,r Ap.--- 3lerrpoH, reKcroBbre 4ailnue.- M.: Jloroc, 2015.- 744 c.

2. Hesorun B.I{.. KsaHronas Quszna u uauofexuotoruulHeaorzu B.K.- SrerrpoH. reKcroBbre

AuluHbre.-- M.: llexnoc(fepa, 2013.- I28 c.

3. .{sepiromcrzii P.I,I. VpanHeuu.r{ I\4arel4auaiqecxofi Suauxu: r(ypc Jrexqufi/ [sepxuncnnfi P.IrI.,
Jlorznon B.A.- Snertpon. TeKcroBbre 4aur]rre.- M.: MocnoBcKatr rocyAapcrBeHHa;r arcaAeMrrfi

BoAHoro rpaHcrrc,pr a, 20I 5.-- 66 c.

[ouo.rnurerbHarq Jrureparypa:
1. Hnxynun K.C, MareuatuLlecKoe nogennflonaHr,re B cr4creMe Mathcad: MeroAr,rqecKr.re peKo-

MeHAaIIuu rro BbI]uoJIHeHI,Irc KoHTponbHrx pei6or no Kypcy <KountnrepHoe r.rHxeHepHoro MoAe-

JILIpoBaHue>/ Hulcynzn K.C.-- 3nerrpoH. TeKcroBbre AaHHbre.-- M.: MocroBcKalr rocyAapcrBeH-
Haf, aKa4eMr.rs Bo;{Hofo rpaHcnopra,2009.- 65 c.

MoAenlrpoB aHr4s rexHarrecKr4 x cr{creM : l/.re6Hoe

$eq M.I.-- Slexrpou. TeKcroBbre AaHrrbre.-
rafi yuvnepclrrer, 2012.- 27 1 c.

oco6ue/ IO.B. fprzHren [u ap.].- 3lexrpon.
TeKcroBble AaHHEIe.- Toucr<: Torr.lcxufi rocyr4apcrnennnfi yrrr4Bepcr4Ter cr4creM ynpaBneHlrr lr
pErAlrogJrelKTpoHruil,r, 3nr Konre ur, 20 12.- 1 4 8 c.

llHrepue'r-pecypcbr:

2. Kerr,r6pu4ltcurcfi 6aux crpyKTypHbrx gauusrxll PeNuir,r AocTyrra:
:l client los in.ohn?fi

3" IrlrrNeueprroe rpoeKTzpoBaH[renano

http ://s!Q?4/!:chnolo gy/nano/5/1 9.htm

AaHHbrx An.s Mr{HepaJroB r.r HX

PeNrarr,r Aocryrra:

plorer // PeNrzrvr Aocryna:

HVtfl4. Cucreuu npolBa

http://wwweelaq
PeNuvr aocryrra:

8. MAT]EPI,IAJIbHO -TEXHI,IqE CKOE OBE CIIEIIEHI4E AI,ICqUIJII4H bI
Jlerqnonetble ayAI{TopI,It4, ocHalrlennrie 4ocnoft H nepeHocHbrM rrpoeKTopoM Anfl npoBeAe-

rrufl. 3aHfltuit c t r{ AeMoHcrparl}roHHbrx lponr,rKoB.
AyAI{TopI,II4 Anrr I 3aHxtnir, ocuarq€nnue coBpeMeH-
HbIMII [epOoHanb xanbHylo Bbrr{r{cJrr.rTenbHyr9 ceTb 14

yKoMrIJIeKToBaHrIbIMt4 ueo6><o4zubrM crrcreMlrrnr u npr4KnargbrM nporpaMMHbrM o6ecne,qeHnevr.



llporparrarraa coo'TaBJreHa B coorBercrBlrr{ c BaHLrflv'u (D|OC BO ro HalpaBJreHprro noAro-

Pa6ouyro rporpilMMy cocranrrJrr.r

PeqeHserrr

I.ATerm)

Ilporparvrrraa pacoMorpeHa r,r o4o6peua ua xaQe4prr @zlIM

3anelyrounfi xa,f,e4poft Aparcemn C.M.
(OI4O, to4nucr)

ua sace4erriuu yue6no-MeroAr4rrecno.ft xounccl,rn

HAfl,'l

llpe4ce4areJrb x:oMr{ccrrz

Pa6o.{as ilporpaMMa o4o6peHa ua

flporoxor 3ace4anrrfl. r<a$e4p sr }lb

3aselyrounft r<a{le4pofi

Pa6o.raf, nporpaMMa o4o6peua ua

Ilporoxol 3aceAaHnr rca(f e4pu Jllb

(OI4O, ro4rncr)

JII,ICT TIEPEYTB EP x{JtEHI4fl
pAE OrIErt IIp drpAMMbr AI4CUI{[IJIr,IHbr

y.re6Hufi ro4

Apaxenan C.M"

C, /L/,

3ane4yrou1ufi ra{le4pofi

yve6nrrfi ro71


