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1. IIEIT OCBOEHIIfl, TIIC\I,ITIJIIIHbI
Irlsyrenne Alrcq[nJrr,rHbr <<AsroMarr.r3arlus npoeKTrapoBanufl, HaHocI,IcreM) cryAeHTaMI{

HarrpaBngHr4s no,4rorosKu (HaHorexHoJrorr4l{ I{ MI{KpocrIcreMHilI TexHLIKa) [peAnonalfaer 3Ha-

KoMcrBo c MareMaruqecKr,rMu MoAeJrrMr,r u tpopuanu3MoM AJII BbInonHeHHfl pacqeroB npl{ peue-

Hr.rr,r KoHKpeTHhIx TexH[qecKr,IX 3aAaq, cBr3aHHbIX C npaKTUqeCK]lIM IIpLIMeHeHLIeM HaHOMaTepI4a-

JroB, coBqprrreHcTBoBaHue HaBbrKoB npofpnMMr4poBaEnfl, LI MaTeMaTLIqecKOIO AHNIU3A Ang nOCTpO-

eHr.rr MoAerefi npoueccoB HaHorexuoJloruu.

Ile.rrrro ocBoeHlrr Ar{crlufiJrrlHbr rBJrrercr rBfIeHI{e 6agosux IpI{HIII,IIoB AJIq MoApJII{poBa-

Hr,rr ilpoueccoB B HaHocr,rcreMax, a raKxe cnoco6os plx KoHcrpyr4poBaHr4fl c noMolrlblo cpeAcrB

aBTOMaTT[3r.rpoBaHHOfO [poeKTl4poBaEufl,.

3Flaqu ArrcqrrnJruHbl :

E I43T{EHUE CPEACTB ABTOMATI,I3AIIUI4 IIPOqECCA IIPOEKTVIPOBAHVTfr HAHOCI,ICTCM;

o 3HaKoMcrBo co cuoco6aura [poeKTprpoBauufl, ycrpoftcrn I,I KoMIIoHeHToB cLIcreM B Ha+IorexHo-

noII4I,I;

o I{3yrIeHLIe rexHoJrorurfi uo co3AaHuro HaHoc}IcreM.

2. M$CTO ATICUUIJII4HbI B CTPyKTyPE OTIOTI BO

,{ucquuuua <AgroMurilsarJufl, npoeKTr,rpoBaHufl HaHocI,IcreM)) orHocllTct K AI,IcqEIrnI,IHttM

no nu6opy Bapr,rarlrBnoft qacru OIIOil rroAforoBKz 6araranpoB no Ha[paBJIeHIan <HaHorexHo-

JIOTUU kI M?rKpOCnCTeMHaJr reXHr{KD).

I4syrenrae AvcrllrnJrr,rHbr rrpeArronafaer HaJrr.rque $yn4a:ueuraJlbHbx 3uauuit, roropue Sop-
Mlrpyroroq y cryAeHToB rrpu r{3yrreHr.rr4 npeAr]recrByroq}rx AI,IcIII{nnI,IH: <@ugIEra>, <MareMatl{Ka),

<OcHoeEr Kpr4cranJrorpatf uu>, <Marepna-noBeAeHr{e HaHocrpyKTyprIpoBaHHbIX MarepLIaJIoB),

<B seAerxue B HaHorexHoJIorHIo)), <KsaHTo Bas v cr arucrklqecKiul Qusu rca> .

3lranr,rg, rroJryrreHHbre B paMKax u3yqeHr,r.f, Aausofi AI{cqulnI,IHbI, Moryr 6rtrr npfaueHeHbl

upu r.r3weHl,,x lipwux cflerllraJrbHbrx Ar.rcqflnJrlrH IIo Ha[paBneHI{Io noAfoToBKLI, a TaKxq npI,I BbI-

noJrnenav nrmycxnoft xnanu(puraqnonnofi pa6orlt.

3. KOMTIETEHUTIII OEyrIArOrrIErOCfl, OOPMI4PyEMbTE B PE3yJIbTATE

o c B o E Htrfl , I.vc\I,IrIJrI4 H bI (M OAvnfl )

B upoqecce ocBoeHr{r Aaunoff Ar4crlr4nJrr4Hbr cryAeHT Qopuurpyer r,r AeMoHcrpl.Ipyer cneAyro-

nqrae npo(peccr{oHaJrbHbre KoMlereHIILIIl :

l) roronnocrbro [pr.rMeHrrb coBpeMeHHbre cpeAcrBa BbrrroJruenus,vt peAaKTLIpoBaHr4F l,Iso6pa-

xeHprfi n treprexeft u noAroroBKlr KoHcrpyKTopcKo-TexHoJroruqecKofi AoKyMeHTaIIuu

(onK-a);
2) cuoco6socrbro r,rcrroJrb3oBarb ocHoBHbre np[eMbr o6pa6orxu u npeAcraBIreHvfl gKcrlepu-

MeHranbHbx AaHHbrx (OIIK-5 ) ;

3) crroco6Hocrbro )qr.rrbrBarb coBpeMeHHbre reHAeHrlrrv pasBr"rr4r gJreKTpoHI,IKLI, I,I3MepI{TeJIb-

Hoft u BbFrracJrr{Tensnoft TexHLrKlr, nu$opuaquoHHbx rexuoJrorr4fi e ceoefi flpp$eccuo-

Eamnofi AerrenbHocru (OIIK-7);
4) cproco6nocrbro r.rcnoJrb3oBarb HaBbrKr{ pa6oru c KoMnbrolepoM, BnaAerb MeroAaMn znSop-

MaIIuoHHbx rexHoJrorr.rft, co6moAarb ocHoBHue rpe6onauur zutfopMaul{oHHoft 6esonac-

Hocrr4 (OIIK-9):



5) cxloco6Hocrbro rrpoBoArirb (br{3r,rKo-MareMarr,rqecKoe MoAenr4poBaHr4e r,rccJreAyeMbrx npo-

upccoB HaHorexHonorur4 u o6renroB HaHo- 14 MplKpocr4creunofi TexHr.rKr.r e rlcrloJlb3oBa-

HueM coBpeMeHnhrx KoMrrbrorepHbrx rexHoJroruft (lIK- 1 ).

B peoynrrare ocBoeHr,rr At4crlutrnr4Hrr o6yuaroquftcs Aonxerlr AeMoHcrpr.rpoBarb cJrgAyloque

pe3ynbrarhr o6pasonauur:

1) 3narr: coBpeMeHHue CAfIP HaHocrrcreM, MeroAbr MoAenr{poBaHlrs crpyKrypoo6paroBaHl,It Ha-

HoKJracrqpoB,. (OIIK-7); coBpeMeHHbre cpeAcrBa BbruoJrHenr4s.u peAaKrr4poBanvs. rasobpaxeuufi

u .repre4eft (OIIK-a); ocHoBHbre rpueMbr o6pa6orxu AaHHbx (OIIK-7); MeroAbI ranQoprvraquou-

HbD( Tex4ororr,rfi (OnK-g); coBpeMeHHbre KoMrrbrorepHbre rexHoJrorutz (IIK-l).
2) Yrraert: co3AaBarb rrpoeKThr HaHocrlcreM B rrporpaMMHbrx cpeAcrBax nanoXplorer, panoMl,

CAIIP SpnTaurus (OIIK-4, OIIK-5, IIK-l); yqr.rrbrBarb coBpeMeHHbre reHAeHquz pasnufias oneK-

qpoHr,rKrr,lr3MeprlreJrrnoft n Bbrcrr{cnr.rremnofi TexH[KLr (OIIK-7); ucrroJrb3oBarb HaBbrKr4 pa6oru c

KoMnbroTepou (OIIK-9).
3) Blaaqrr: rr,reroAaMrd rrpoexTlrpoBaHnr. HaHocrrcreM, a raKxe npr{eMaMu KoHcrpyr{poBpHr,r.fl Ma-

reMarllqgcKr.rx r4 KoMrrbrorepHbrx MoAenefi (OIIK-4, OIIK-9); cuoco6uocrbro lrcnorrrcoBaTb ocHoB-

HbIe npupMu o6pa6orKl4 AaHHbx (OIIK-5); cnoco6uocrbro frr.rrbrBarb coBpeMeHHbre re[rAeHrlr.rlr

pasBlaTr4f^ eneKTpoHI4rz (OIIK-7); cuoco6uocrbro rrpoBoAr.rrb Qrasuxo-rrrareMarr,rqecKoe MqAenr,rpo-

BaHrre lrqcJreAyeMbx flpoqeccoB HaHorexHoJrofr4rr (nK- 1 ).

4. CTPyKTyPA I4 COAEPXAHI4E Ar,ICqnlJrr,IHbr (MOAyJrfl)

O6qa"s rpyAoeMKocrb Ar.rcuvnJrLtHbr cocraBJrrer 7 ga.{erHrx eALrHr4rI, 252'tacos.

c OAEPXAHT,TE Arr CqU[JItIHbr

JIEKUIIII

Parqer li. ConpervreHnbre CAIIP HaHocrcreM.

1.1. O6sop coBpeMeuHux CAIIP HaHocracreu. Conocraerremurrfi auasmz (2t.)
I.2.fpa$uqecKat I,IHTepaKTlIBHafl cr,rcreMa flpoeKrlrpoBaHru MKHH nanoXplorer, rfyurlluoHaJrb-

HbIe Bo3MoxHocrr.r u uHrep$efic czcrevrr . (2'1.)
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1.3. Ilarlenu LIHcrpWeHToB, crpyKrypa pa6overo noJr.f,, pexlrM drag-and-drop BbrrronHpHr{r Ko-

uan t npoeKrr4poBaHr{r (4u. )
1.4. Korr4aHABI peAaKTLrpoBaHLrfl ra uacrura6r4poBaHr{s Hanoo6reHron.(2.r.)
1.5.I4ep@pxuqecKoe npoeKrllpoBanue HaHocrpyKryp. MeueAxep repapxuqecrrax ysnoa(2.r.)

1.6. I4cqolb3oBaHlle roroBhtx y3noB. MeroAprra co3AaHr.rr uorelefi HaHocr,rcrena.(4u.)

1.7. Bnolu B cr.rcreMy [poeKToB Ha r3brKe onucaHr.rr HaHocrpyKryp nanoML (2't)
l.8.Merpa KoHetlHhrx gJIeMeHToB KaK ocHoBHofi naareuaruqecKuft annapar cucreMbr npr,X6opuo-

rexrlonorrqecKoro CAIIP SenTaurus. (2u.)

1.9. MeToabr MoAenr{poBaHr,rr pocra HaHocrpyKryp. (2u.)

I . I 0. MqroA Ar{cKperHoro MoAenr.rpoBaHr.rs paz6uenuir n yrraKoBoK . (2\.)
I .l 1. M!'roIhI MoAeJrLIpoBaHLIt KEa3LIKpr4crturJroB u SparramHhrx HaHocrpyrryp. (2.r.)

1.12.OcgonHhre noHtrr s.Teopvflr pocra KBaHToBbx ror{eK. Busyalusaqur npoqecca pocta. (2u.)
1 . I 3 . Ko{aurrorepnrrfi ((HaHocKon): MoAenr4poBaur.re pocra Ar,reneKTpt4 ron (S) u nonynpoBo.4Hr.r-

xonrix HutrroKrracrepon (C r+Hro). (2q.)

PasAer l. IlpoercrrpoBaHrre crrcreM Ha ocuoBe HaHocrpyKTyp

2,1.Ilpo$rcrl{poBaHl{e paAr4orexHr.rtrecKrx HaHooJreMeHToB r.r HaHocracrev. (2u.)

2.2. tIpoQrcTr4 poBaHr,re Henepil oAt4 rrec Kr,rx cBepxpeuerorc. (2u. )
2.3. 3le4rpoA[HaMt4qecKoe MoAen[poBaHr,re u npoeKrrapoBaHr{e Spaxra-nrnbx aHTeHHbr4 c}rcreM.
(2q.)

IIPAKTHTIE CKI,IE 3AIIfl TI4fl
Teua 1. QonperraeHHbre nporpaMMbr CAIIP HaHocr,rcreu. (2u.)

T elrla 2. Qzcreua npoeKrr{po Banufl. MKHH nanoXplorer. (4v. )
Tenra 3. Pe,qarrupoBaHr.re u uacrura6upoBaHr,re nauoo6rexron (2u.)

Tervra 4. trfiepapxuvecKoe MoAenr4poBaHr,re HaHocrpyKryp. Illa6nonu (2u. )
Terraa 5. trilcnolrronaur,re roroBrx ysnon (2u.)

Terrra 6. flsrm orrucanns.HaHocrpyKryp nanoMl. (4u.)

Terraa 7. Illpu6opo-cxeMarrqecKoe MoAerrr,rpoBasze CAIIP SenTaurus. (4u. )
Terr,ra 8. . Kputeprafi cyrqecrBoBanus yrraKosxu. Br6op Ar,rcKperHoro npocrpaHerBa B MqAenlrpo-

BaHr{r.r pqcra crpyrcryp (2.r.)

Terraa 9. MeroA At4cKperHofo MoAenr4poBaHr,rfl paz6uenuit fi ynaKoBoK (gnyrvrepnsrft eryqdlfi) (2u.)
Teua l0.MeroA AlrcKperHofo MoAeJII,IpoBarrwpas6uetrufruyrraKoBoK (rpexrvrepnrrfi cnyqafi) (2q.)
Terraa I 1. MetoArt MoAeJII{poBaHI,It KBa3rrKpr{craJrnon u QpaxralbHbx HaHocrpyKryp (4ur)

TelrLa12. Pacqer KoMIIoHeHToB paArlorexHr{rrecKr.rx Mr{Kpo- u uanocxerra (4u.)
Terr,ra 13. KoncrpyrapoBaHr.re cBepxpeneroK Ha ocHoBe KBaHToBbrx rouex. (2u.)

JIAEOPATOPHbIE PAEOTbI

1" Cr.rcrefr,ra nanoXplorer 4q.

2. CAIIF SenTaurus.4.r.

3. -flsu nanoMl. 4.r.

4. Mero{ ALIcKperHofo MoAenl{poBaHr4r (crpyrcrypoo6pa.:onaur{e opraHr.rqecKnx rronynpoBoAHt4-

xon). 6u.

5" Mero,4 AI,IcKperHoro MoAennpoBaHr,rfl (crpyxrypoo6pasonaulre Ar.reneKTpHKoB Ha upuMepe
cepu).69.
6" flolyleHue pa.s6ueHuflHaMoJreKyJrspHbre noJrlrsApbr, KJracreplrr3arlur rBepAorenbHbx oTpyKTyp
B MeroAe Ar,rcKpernoro MoAeJrlrponauue. 4u.

7. lloly{eHl,Ie AI,IarpaMM HalpaBJleHHocrr,r aHTeHH Qpaxranruoro rr,rna MeroAaMr,r CAIIP. 4q.



8. C6op4a rerepocrpyKryp t4 cBepxpemeroK MeroAaMu CA[P. 4.{.

5. OBPA3OBATEJIbHbIE TEXHOJIO|IIII

B paurax neKrlr,roHHoro Kypca:

5.1. Arcrf.rsHbre u rrHTepaKT[BHbre Qopvtr o6y.reHnr
C qenuq ([oprvruponaHnfl, n pa3Burr,rr npoQeccuoHurJrbubrx HaBbrKoB cryAeHroB n yue64orr,r upo-
uecce uclfloJlb3yforct aKTLIBHbTe r,r r{HTepaKTr,rBHbre Qopuu npoBeAeHris salusrufi B cotrgTaHr,rr4 c
BHeayAl,ITopnofi pa6orofi: (roHtpoJrbHble ayAr{ropHhre pa6orrr, unquBr4qyurbHbre AoMarUHr4e pa-
6orn).

5.2. CarvrpcroflTeJrbHan padora cryAeHToB
CauocrogreJlbHzul (nueaygraropHar) pa6ora cry.{eHToB BKnrcqaer 3aKpenJreur{e reoperuqecKoro
Marepllafia ilpr,t [oAroroBKe K BbrnoJrHeHrlro lrHAr4Br.rAyanbHofi ,4ouaruneft pa6orrr, K ilpaKTr,rtre-
OKI,IM 3alrETustrt. OcnoBa caMocro.sremHoft pa6oru - r.r3yqeHrae nr.rreparypbr no peKoMeHAeBaHHbrM

LICTO.IHI.ISzIM I{ KOHCIeKTy neXIIUfi.

5.3. My;1rrn*reAr.rft nrre rexnoJrornn o6yveur.r

Heroropble I43 neKIILIoHHbIx r.r lpaKTr.rqecKrlx 3aHrrr.rfi lpono4xrcfl B Br.rAe npe3eHTarlufi n uylrru-
ueAuftuoffi ayAl{Toplru c ucnoJIb3oBaHHeM KoMlbrorepHoro npoeKropa. CryAeHTaM rpeApcrasnr-
ercs xordlrrrcrepHufi rypc nexqufi.
5.4. Pefi{r.rHr-KonTpoJrb

Peftrr'Iur'inoHTpoJlb [poBoAI,ITc fl, Tpr4 pa3a 3a ceMecrp. OH npe4noJraraer orIeHKy cyMMapXrbrx 6an-
JIoB IIo cIIeAyIoquM cocraBJUIIorII,IM: 6arru Ha KoHTpoJrbHbx 3aHflTusx; KaqecrBo BhrrroJrHeHr4s

AoMarrTHI,lx Tl{noBbrx saaauutrt, paccMarpl{BaeMbrx Ha npaKTlrqeoKr.rx 3a]fl.flTuflx. Pacupg4elenze
6auon no KoHTpoJIbHhIM Meponputrr4flM orrpeAertercfl.JreKropoM, BeAyrrIr{M A}rcq}rnnuqy.

6. OU4HOTIHbIE CPEACTB A TJIfl TEKYIIIEIO KOHTPOJTfl YCTIEBAEMOCT}I,

TIPOMEXyTOTIHOfr nrrn cTAIII,IU rO I4T OIAM O CB O EHIdfl,

AnqqTIJIIIHbI I,I yTIEEHO -METOAI,ITIE CKOE OBE CIIETIEHTIE

cAMOCTOfl TEJTbHOfr pABOTbr CTyAEHTOB

6.1. 9xsaMeHaunoHusre soupocrr
1. Conpeueuusx CAIIP HaHocrrcreM.

2. Pexr,f u drag-and-drop BbrnonrreHr.rr KoMaHA npoeKTr,rpo BaHHs'

3. Pe4aKrHpoBaHvfl u uacurra6lrpoBaHur Hanoo6rerros.
4. IrlepapxzuecKoe [poeKrr.rpoBaHr{e HaHocrpyKryp.
5. Cucrteua [poeKToB Ha q3brKe orrucanvrfi. HaHocrpyxryp nanoMl-.
6. Merol KoHerIHhx eJIeMeHroB. Cucreurr upz6opuo-rexHoJrofuqecKofo CAIIP SenTa!rus
7. MerqArr MoAenr{poBaHr,rfl HaHocrpyKryp.
8. Meroa Ar,rcKperHoro Moren[poBaHr4fl.

9. Ilolyueuze paz6ueuut Ha MoJreKynrpHbre rroJrr.roApbr, Knacrepr{3arlrrr rBepAoreJrbHb4( crpyK-
ryp.

1 0. fluaqpauMbr HanpaBleHHocr]r aHreHH Qpaxranruoro rr.rra.
11. C6opra rerepocrpyKryp r.r cBepxpemeroK MeroAaMu CAIIP.

Peftrunr+rcoHrpoln J\bI

l. Cqnpeueunbre nporpaMnru CAIIP HaHocr4creM.



2. Cucreua npoeKrr,rpoBaHvrs. MKHH nanoXplorer.

3. PpAarrupoBaHr{e u uacura6lrpoBaHr,re nanoo6rerros.
4. IrtrepapxuuecKoe MoAeJrlrpoBaHr,re HaHocrpyxryp.

Peftrnnr-rconrpoln .llb2

l. .ftsuK orrficanrrfr, HauocrpyKryp nanoMl.
2. Upz6opo-cxeMarr,rqecKoe MoAenr4poBaHr4e CAIIP SenTaurus.

Peftruun-ronrponn J\b3

L Meroa AucKperHoro MoAenripoBaHr.u.

2. flpoerrlrpoBanr,Ie cBepxpeueroK r,r rerepocrypKryp.

3. flpoexrupoBaHr.re aHTeHH Spar<ranrnoro runa.

6.3i Boupocrr .qJrq Kourpofl q cavrocrosreJrHoft pa6orrr :

ll. Onsgro-N,rareMarr.rtrecKlre Mo.uenr4 paAr4ogneKTpoHHbrx KoMrroHeHToB: pe3r.rcropbr, KoHAeHca-

TopEI, I,IHAyKTI{BHocrtI, AI{oAbI, TpaH3lzcropu, rpaucQopMaropbl, KoMMyraII[oHHbIe [firHuu.
2. @nsBxo-rexHoJlorl{rrecKl,Ie u rolloJlofllqecKa.f, MoAeJrr,r gJreMeHTHofi 6agH IaHTerpanbrflbrx MIaK-

pocXeM: MoAenlrpoBanrEe 6asoebrx rexHoJrorrrqecxr.rx ouepaqnft, aHaJrr4TlrqecKoe errr,rcaHr.re

Spatrrueuros 6a3onrx 6unonapnrx u yHrnonrpHbrx crpyKryp, e$Sexru uacrrra6upoBanr.rr.

3. MerpAIara pacqera gKBLIBaJreHTHbrx MexaHuqecKr4x rrapaMerpoB naeu6pau croxnoft TorroJro-

rnv EJrg gJIeMeHToB MllKpocrlcrerrauoft TexHr,IKIz.

4. flpoerrr.rpoBaHr,re ceHcopHbrx r,r aKTroaropHbrx eJreMeHToB.

1) Pac.ret lr [poeKTr{poBaHr.re ryHHenbHoro 4,roAa c crrnbHoJrerurpoBaHHbrrura o6racrffMr{ rlepexoAa.

2) Pacuer u npoeKTlrpoBaHr4e o6paqeuuoro Ar,roAa Am AereKrr,rpoBaHr,r.s cra6rrx cr4fHaloB CB[I-
.4lrarra30Ha.

3) flpoettnpoBaHue ryHuenbHoro AuoAa Ans cxeMbr aBroreHeparopon xore6auuir.
4) Pacvet KoHcrpyKrlr,rr4 nbe3ogJroKTpnqecKofo n MarHrrrocrpr.rKrlr.roHHoro Mr{KpoaKTroaropa.

5) llpoeKrupoBaHlre 3JreMeHToB ynpaBneHHfl orrrHqecKr4M r{3nf{eHr,reM: oJreKTpo-, ttK}cror, MarHr,r-

Toolrl,Iqecnag g.reilru.

6) MoaerrnpoBanl,Ie pacrrpocrpaHenufl cBera B nnaHapHoM BonHoBoAe c yqeroM paccerHLfi cBera

Ha MT.TKpQHeoAHOpOAHOCTfl X.

7) Pacqet H MoAen[poBaHI{e rpoqecca ronyqeHr,rr HaHocrpyKrypr.rpoBaHHoro noKpbrrrif, MeroAoM

MroneKynflpno-JrfreBofi snurarcuu.
8) Pacuer r,r Mo,4enr,rpoBaHr.re [poqecca nonyrreH[r HaHocrpyKTypr4poBaHHofo rroKpbrrr.rr MeroAoM

$usnro-xl,rtvtrE.recrofi caruoc6opru.

9) Mo4eurr.IpoBaHlle Soprr,rnponaHr{s HaHopa3MepHbrx KnacrepoB c noMorrlbro MeroAa flur}Qyeu-
OHHO-NOKANbHOIO OCDK,IIEHI,I'.

l0) MoapnrpoBaHrle QopnrnponaHv.g nJreHoqHbx crpyKryp Mero,uoM Jleururopa-BnolNdrr.
1l) Pac.rer 14 npoeKrr{poBaHr,re 6arnucruqecKofo (6es pacceruur) rorenoro rpaH3r.rcropa (rpausu-

crop ,,{al-ra-[aca).
12) Pac.rer u npoeKTr.IpoBaHr,re rpaH3r{cropa c nprrMeHeHr.reM crrurHoBoro KJrarraHa (c ncuom:ona-
HIIeM MafHr,rrHoro ryuHeJrbHoro nepexo4a).

13) Pac.rer I4 MoAenI{poBaHIIe MlrKporroroKoB xr.rAKocrvr14 ra3a B KarrrrnJurpax r.r Mr4KpoKranaHax.

l4) IlpoexrupoBaul.re rroJrynpoBoAHrlKoBofo r.rHxeKrlr,roHHoro na3epa c 3aAaHHbrMr4 rrap4MerpaMr4

c[eKTpaIbH ofi uepecrp o ft xu, .racrorH o fi M oAyJUrrIH tr t4 qacrorH o it ct a6uttuz arJilvr.

l5) MoaerllpoBarllre KpllorpoHa AJUI vcnoJrb3oBaHr,rr B BbrrrltcJurreJrbHbrx r.trQopnraqfiogHbrx cr4-

cTeMax.



16) MoaprnpoBaHl{e JlorfiqecKrax gJreMeHToB Anr Bbrrrr{cJrr.rreJrbHlrx crrcreM Ha ocHoBe eSQerra

,[xoseSoona.

7. yIIE$HO-METOATITIECKOE tI TIHOOPMAUI4OHHOE OEECIIETIEHHE

Ar4CUrilrJrlrHbr

Ocnonn4r Jrrrreparypa:
l. BseAqHue r (perrrronauoQorouury. Oyn4arrreHTuurbHbre ocHoBbr tr Jra3epHbre MeroAbr yfrpaBnre-

Moro nofiyqeHl,Ifi LI ApIarHocrI4Kr4 HaHocrpyKTypupoBaHHbrx Marepr,ranon: yue6noe noco6trae/ C.M.
Aparemg ra Ap.- 3rerrpou. reKcroBbre AaHHbre.- M.: Jloroc, 2015.-744 c.

2. Hero4un B.K. Knanronas (fzsuna I4 HaHorexHororrau/ Henorun B.K.- 3nercrpou. re5croBbre

Aarruble.t- M.: TexuocQepa, 2013.- 128 c.

3. ,{sep{uncxr.rft P.Z. YpanueH}rf MareMaru.recrofi Susurn: Kypc neKrlkrir/ fisepxuucruffi P.I,I.,

Jlorunon B.A.- Snexrpou. TeKcroBble AaHHbre.- M.: MocxoBcKar rocyAapcrBeHHa;r ar{aAeMus

BoAHoro frpaucuopra,2ll1.- 66 c.

flono.rn{rreJrbHafl Jrrrreparypa :

1. Hzry$un K.C. Mareuarraqecxoe MoAeJrlrpoBaHr4e B cLrcreMe Mathcad: MeroAnrrecKrre peKo-

MeH.{aqnF rlo BbmoJIHeHHIo KoHTponbHsrx pa6or no Kypcy <KounrrorepHoe r4HxeHepHoo MoAe-

mponanfe>/ Hurcynuu K.C.- Srerrpou. TeKcroBbre AaHHbre.- M.: MocroBcKalr rocyAflpcrBeH-
uax aIc44prr,rr{r BoAHofo rpaHcrropra,2009.- 65 c.

2. Anep{enron B.IrI. Ocnosrr MareMarr.rqecKoro MoAenr4poBaHrr.fl TexHr,rlrecKlrx cucreM: }ue6noe
noco6r.rei Anepueuxon B.2., (De4opon B.lI., XeftSeq M.JI.- Slerrpou. reKcroBbre AaHr{hre.-
Eprucr: pprrrcxnft rocyAapcrBeuurrft rexHr.rqecKufi yuranepcr.rre , 2012.-27I c.

3. Mero4sr MareMarllqecxoft Susmn: yre6noe noco6ne/ IO.B. fpunren [ra an.J.- SnerlrpoH.
rerctonr[e AaHHbre.- Totucn: Toucrnfi rocyAapcrBennrrfi yHr,rBepcr{Ter clrcreM y[paBJrqur{r r4

paAuoengKrpoHlrKr{, 3m Kosreyr,2012.- I48 c.

Ilnrepngr-pecypcbr:

l. Kpncrarrorpa$rauecras, n KpucrturJroxr4MutrecKar 6asa AauHHX Anr Mr.rHeparoB rr r,rx

crpyKrypHhrx aHarrofoB (MI4HKPI4CT>// PeNnna Eocryna:

2. Kerrr6pugxcnrft 6aur< crpyKrypHbrx

http ://webcsd. ccdc.cam. ac.uk/client I o s_in.php?fi rst attempt: I
3. Ll[rNeHepuoe rpoeKrrrpoBaHr.re nanoXplorer // PeNrarvr Aocryna:
http ://st07.ruitechnolo ev/nano/5/ I 9.htm
4. Cprcreurt aBToMarr.r3r,rpoBaHHoro npoeKrr4poBaHr{.fl ll Pexnu Aocryna:

http ://www.edamc.mirea.ru/fi les/Lecture- I _Altium.pdf

8. MATEPIIAJIbHO-TEXHI,IIIECKOE OBECTIETIEH}IE AI,ICIII4ruI}IHbI
Jlerquouuble ayAI{TopI{Ir, ocHarrl0HHrre Aocxoft r4 nepeHocHhrM npoexTopoM Anfl frpoBeAe-

HI{t 3aHSTzfi c npnueHeHLIeM KoMnbrorepHbrx npe3enraqrft ?r AeMoHcrpaq}roHHbx poruron.
AyAuropuu AJLf, rlpoBeLenvrfl, npaKruqecKr.rx u na6oparopHbrx 3aHrrzft, ocnarqennue cQnpervren-

HbMLI nepcoHanbHblMr.I KoM[broTeparuu, o6re4lrueussrrrara B noKanbHyro Bbrqr.rcJrHTenbHy[o ceTb r{

yKoMnJIeKToBaHHbMI,I ueo6xo4nrvtbrM cr.rcreMHbrM Lt [pr.rKnaAHbrM nporpaMMHbrM o6ecneHenneu.

llauustxll Pexuv Aocryna:



IltporpaUr"ra cocraBJreHa B coorBercrBr.ru c rpe6onanuflMvt OfOC BO ro HarrpaBreHr,rrc noAro-

ToBKI,I 28.03.0 I Hanorexnoloruu u uurpocucreuHalr rexHr,rKa.

Pa6o.ryro ilporpaMMy cocraBr.rJrrr crapur.rft npeuoaasarem xa0. (DulIM fopuron K.A.
(OLIO, noAnucr)

PeueHseHr

ilporpanqvra paccMorpeHa r{ o4o6peua Ha 3aceAaHuu xa$e4pu @ulIM

3ane4yro;qnfi ra(pe.qpoft AparenrH C.M.

Pa6oqas nporpaMMa paccMorpeHa u oAo6peHa Ha 3ace1anuvr yve6no-ueroAuqecKofi rounccuu

HarrpaBneHrax 28. 03. 0 1 HaHorexHororuu u NrzxpocprcreMHa.s rexHr,rKa.

Illpe4ce4preJrb KoMr.rccrrr4 Aparemu C.M.

JII,I CT IIEPEyTB EPXtAEHI,lfl
PAE OrIEfr IIP Of PAMMbI AI,ICUIIIIJIIIHbI

Pa6oqas[porpaMMao4o6penana yve6uufi ro4

flpotororr sace4aHvfl, raQegpu J\b y' or roAa

3ase.qfour,rfi xa(f e1poft

Pa6o.raf, rporpaMMa o4o6peua na 9ot1.1f io
flpotoxorr saceranufl r<a([e4psr Ne

3aeeayrogrr,rfi ra(f e4poft

Pa6oqac rporpaMMa o4o6peua na

llpotoroqr 3aceAzurr,rfl xa(f e4psr Jllb

(/,

yve6nrrft ro.4

roAa

(OI4O, noAnncr)

(OnO, no4nncr)

3ane.qyroglrafi naQe4poft


