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1. UEJIL OCBOEHuIfl IVICI\I4IIJILIHbI
Irlsyuenue Ar4crlrrrrJrr4Hbr <AsroMarra3a\r4fl, [poeKTI4poBaHVfl Har{ocl4creM) cryAeHTaMLI

HaIIpaBneHHfl IroAroroBKr.I (HaHorexHoJrorvrr u MLLKpocI4creMHaq rexH?IKa) npeAnon@raer 3Ha-

KoMcrBo c MareMarprrrecKuMrr MoAeJrflMr4 r.r Sopuanu3MoM A.[q BbIIIoJIHeHI'Ifl pacrleroB x'IpI4 perue-

Hr,It4 KoHKperHbrx rexHl{qecKux3a1a.u, cBfl3aHHbIX c flpaKTLIqecKI4M rIpI4MeHeHI'IeM Ha.H0Marepfa-

JroB, coBeprrreHgrBoBar{rre HaBbrKoB rrporpaMM:apoBalr4s.I4 MatTeMarl'rqecKofo a]1^aJrul,3a Arlr uocr'1ro-

eHlit MoAeneft npoqeccoB HaHorexHoJlof[['

Ilelr,ro ocBoer{r,rfl .U{crlr4ilnllHbr rBrflercq I43f{eHIre 6asoelrx npI4HIII4rIoB llns MoAenl{poDa-

Hr,rfl rlpoqeccoB B HaHocrrcreMax, a raKxe cnocr6os rIX Kol{crpyprpoBaHvfl' c rtOMoll{blo cpeApTB

aBTOMaTI43I{pOBaHH of o npo eKTI{po Ba]f(l.rfl .

3aAa *ru AHcIIUTIJTItHbI :

o u3yqeHl4e cpeAcTB aBTOMaTT{3aur4rI npoqecca npoeKTlrpoBaHvg' HaHocI4cTeM,

o 3HaKoMcrBo co cnoco6alru flpoeKTr.rpoBanufl. ycrpoficr:n I,I KoMIIoHeHI]oB cl{creM B HaHorexFlo-

JIOII4}I;

. I{3}rqeHlre rexHoJloruft no co3AaHI'Irc HaHoclrcreM'

2. MEC'.TO AI{CUI4TIJII4IHbI B CTPyKTyPE OTIOIT BO

AucUuunua <AsroM awr3a\ufl npoeKTr4poBaHlzrfl, HaHocllcreM) orHocl4rclr x Au0qu[JII4IEaM

no nrr6opy Bapr4arlrBgofi .{acru OllO[ rroAroroBKu 6axalanpoB rlo HalxpaBnel{nro <HanoTeirro-

JIOrI{r{ Ir MI,IKpOC[CTeMHafl TeXIIIIKD).

Irlsy.renze ArrcrlrarrnlrHr,r npeArronaraer H ltlrqfle (fyu2lanaenraJlbHblx gnanl'tfi- rorloorte doD-

Mr,rpyrorcr y cryAeHToB rrplr lr-eiyqeHr4r4 rlpeAlIrecrByro[UI4x AxtcUrnnI'IH: <G>uslaKa)i, <lMaTeuar:n$a>,

<Oqroebr r(ptrcrannorpaSHu>>, <MarepualoBeAeH14e HaHocrpyl(TypI4poBaHHlbIX rraatepua':rQn>,

<Bse.[eHue B HaHoTeXHoJIolI{Io), <KsaHToBas. vI c'IaTl4cTuqec:rAfl' Qtlsuxa>.

3uauux, noryrreHHbre B paMKax tr3yqeHufl,Aannofi AI{cuunnI4HbI, Mofyr i5rrm r}punaeu0nu

rrprr r,r3freHr4r4 Apyu1ax crreUI,tzurbHbrx AI4cII[uII,IH no HanpaBJIeHpIIo rIoAroroBKI',t. a:rarlfie IIpu l]bl-

rroJIHeHIru nunycxnofi rnaludlurcaquousoft pa6oru.

3. KOMIIETEHUI4I4 OE]/IIAIOilIEIOCq, OOPMI4PYEMbIE I3 PE3Y'JIbTATE

O C B O E H Vlfl , ilVlC\I4II JI I,IH bI (M OAvnfl )

B upoqecce ocBoeHrl.fl Aarrrrofi Ar4crir4nnr{Hbl cryqeHT Sopuupyer H AeMoHcrpupyPr cneAVIo-

que npotf eccploHaJlbHble KoMrIoreHIIIril :

1) roroBHocrbro [pr,rMeH,.{T6 coBpeMeHHbre cpeAcrBa BbIrIoJIHeHIrt H peAaKTuporadux I43oppa-

xesufi u qeprexefi a noAroroBKrr KoHcrpyKTopcKo-TexuoJlou4qecKofi troKlvMeHr:aluapt

(oIIK-a);\----- 't)

2) cnoco6socrbro rrcrroJrb3oBarb ocHoBHbIe rIpI4eMbI o6pa6orxu u npe4claueuli" rnrnfnr-

MeHraJIbHbIX AaHHbtx rlOflK-5);lYIWrIrAlDuurl\ AqLLLLD\I\ \v^rrL v/'

3) cnoco6nocrbro )ru{r.rrbrBa.Tb coBpeMeHHbIe reHAeHIIIru pa3B trn.a sJIeKTpolHIIKBI, I4BMepI4rpnb-

nofi u BbrqrrcJrr4TelrHoii rexHr4Kr{, un(fopuaqploHHblx rexHoJlorlrfi e cnoefi {rpoQecf,no-

namnofi AetrenbHocrra (OIIK-7) ;

4) cnoco6uocrblo LIcIIoJIlt3oBarb HaBrIKI'I

Mar{I{oHHbx rexHorloll4fi , co6lro4arr

Hocrt4 (OIIK-9);

pa6orrt c KoMIIbIorepoM, BJIaAerE, ueroafrnln uu{,op-

ocHoBHbIe rpe6onauur zu$opnra.Ilt4oHHofi 6e:o!ac-



5) c11ocosHocrbrc npoBoAalb (br.r3r.rKo-MareMarl{r'IecKoe MoAenI,IpoBaHI,Ie l{ooreA}Orvlbrx lfo-
IIeccoB HaHorexHoJrorri[ u o6r'exroB HaHo- I4. MuKpocl4creuuofi TexHI4I(a c uclonlsofra-

Hr{eM coBpeMeHHbIX KoMrbIorepHbIX rexHololnfi (IIK-1).

B pesynrrare ocBoeHr,rr Ar{cq[nnr4Hlr o6yuatorqufics AolltteH AeMoHorpllpc]Barb c{eAyIotIIHe

pe3ynbrarbl o6pa:onauur :

1) 3uarr: coBpeMeHHsre CAIIP HaHocncreM, MeroAbI r\,IoAenlrtpoBaHuq crpyKrypoo6pasdnauux fa-
HoKnacrepoB,. (OIIK-7), coBpeMeHHbIe cpeAcrB

u uepreNeft (OIIK-a); ocHoBH,bIe npI4eMbI o6pa6

Hbrx rexHororuft (OIIK-9); coBpeMeHHbIe KoMIIb

2) Yrrrerr: co3AaBarb rIpoeKTbI HaHocl{creM B II

CAIIP SenTaurus (OIIK-4, OIIK-5, IIK-l); yunr

TpoHr.rKr{, r.r3Mepr4Tenlnofi u Br,rqrrcJrr4TelrHofi TexHIzKI4 (Oil](-7); I4cnoJlb3oBarl Hasltrc4 pa6orf'I c

KoMnbroreporu (OIIK-9).

3) Bnaaerr: MeroAaMrl rrpoeKTr4poBaHvfl HaHocrrcreM, a raKxe npHeMaMIr KoHclpyl4poBaHl4t }fa-

TeMarlrrrecKux r4 KoMrrbrorepHrrx rr.roAerefi (OllK-4, OIIK-9); cnoco6uocrblo t4clloJIBoBATb ocFIpB-

Hbre npraeMu o6pa6orKr4 AaHHbrx (OIIK-5); cuoco6socrblo f{I4rblBarb coBpeMell{Hble TeHIe)HriI4M

pa3BrTr4flgnexTpoHr4rcu (OIIK-7); cnoco6nocrblo rIporBoALIrb SIa:ltrco-uareMarnqrscKoe Molelupo-

BaHrle I,IccneAyeMbIX rlp oqeccoB H aHorexHo JIoII4I'I (lIK- 1 )'

4. CTPYKTYPA I4 COAEI]XAHIIE AI4CIII4TI.III4HbT (MOAYJI'I)

O6uas rpyAoeMKocrb Ar4cur{nJrtrHbr cocraBr.f,er 7 ga,rersrrx erarHvr\,252. qacoBl

c OAEPX{AHTTE Ar{ Cqrr[ JII4HbI

nEKUrrr4

PagAer 1. ConpeueHHble CAIIP HaHocrrcreM.

1.1. O6sop coBpeMeHHux CAIIP HaHocrrcreNr. Conocraeuremssrfi auatus (2u"',t

1.2. fpaQuqecKas r.rHrepaKTr.rBHaq cucreMa rIpoeKTLIpoBaHI4t MKHH narroXplorr3l, Syr{KlIl{ou{ns-
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JI1.3. llauenz LIHcrpWeHroB, crpyKrypa pa6ouero

MaHA rrpoeKTLIpoBaHlzr (4u.)

rroJrq, penfl4M drag-and-drop tlbIIIc)JI eHI4tI $o-

1 . 4. KouauAbl peAaKT Vp oBaH:zfl tl tr,lacrura6 [poBaHI4s u ano o (5lerron. (2u. )

1.5. IrlepapxurrecKoe ilpoeKrrzproBaHr4e HaHocrpyKryp, Meue4 :ep uepapxuqecKulK y:lob(2v')

1.6. Irlcuonb3oBaHr{e roroBbrx y3JroB. MeroAura co3AaHl4fl MoAeneft HaHoclicretut.(4u.)

1.7. BnoA B cucreMy llpoeKron Ha q3blKe oIIHcaHI4t HaHocrpyKryp nanoMlL (2u.)

1.8.Mero4 KoHeqHbrx gJreMeHT'on KaK ocHoBHofi rr,rareuaru.{ecrufi a[[apa.T cl{creMbl

rexHoJrorrdr{ecKoro CAIIP SenTaurus. (2u.)

1.9. Meroar,r MoAenI4poBaHufl pocra HaHocrpyKryp. (2v.)

1 . 1 0. Meroa, AI,IcKperHoro Mo!,eJII4poBaHIu paz6ueuuir, u ytlttKoBoK . (2't.)

1.1 1. Meroa,br MoAenr4poBaHrrrr KBa3r4Kpr4craJrnoB ra Spar<rallHblx HaHocrpyxrylt. (2't.)"^r ----"'^" ----------f -

1 .12. OcnonHbre rroHrrus. Teoprilr pocra KBaHroBbx ror{eK. Eirasyanusaq aJI rlpouecca pobra. (2'1")

l.l3.Kolrurrorepnrrfi (HaHocr(or): MoAenr4poBaHI4e pocra Ip{snel(rpl{rcn (S) u nonyrrfloBo/-lH4-

KoBbrx r{aHoKnacrepon (C r+FIro). (2q.)

PasAer 2. IlpoercrupoBaHlre cucreM Ha ocHoBe HaHocrpynTyp

2.1. llpoerrupoBaHr,re paArzorexHr4qecKrrx HaHosneMeHToB LI HaHocldcrev. (2u.)

2.2. fIp o exrr4po B aHI,Ie H etrepu oAurre cKIr x cBepxp etrt ero r. (2 u. )
2.3. 3ner<rpoAuHaMr.rqecKoe MoAenr4poBaHrre I4 npoeKTI{poBaHLIe Spaxransnblx atI{TeHIJBx cucrf:ru.

(2'a.)

IIPAKTI{IIE C KI4E 3AH.fl TU.fl
Tervra 1. ConpenenHble rlporpaMMbl CAIIP HaHoclzcreu. (2u.)

T ervra 2. Cucrena rpoeKrlrpo Btrn:as. MKHH nanoXplorer. (4u. )

Terrra 3. Pe4arrupoBaHlle u rrlacura6[poBaHlle nauoo6rerrc,e (2u')

Terr.ra 4. tr4epapxuuecroe MoAeJrIrpoBaHI{e HaHocrpyKr yp. lJJa6nouu (2v' )

Teua 5. I4cflomsonaHl{e roroBlrx ysnon (2u.)

Terrra 6. -flsbtIc orwrcanr4fl. HaHoorpyKryp nanoMl. (av.)

TetvraT,Ilpn6opo-cxeMarllqecKOe MoAeJII{poBaHIIe CAIIP SenTaurus" (4'1.)

Tervra 8. . Kpurepzfi cyilIecrBoBaHnf, ynaKosxu. BH6op AllctKperHoro npocrpaHcrBa B $4oAenuPo-

BaHr4r4pocrzr crpyxryp (2u. )BaHvrr4 pocrzr crpyKryp (2.I.)

Teua 9. MeroA Ar.rcKperHoro MoAeJrr4poBaHr4s p s6ueuuit I4'ylaKoBoK (4rlyuepHr,Ifi c:tyuafi) (2f.)

Terraa l0.MeroA Ar{cKperHofo rv{oAenr4poB aHuA p s6uesuir H ynaKoBoK (rpexuepetlrfi cn1.T aft) (?q )
,."-,,^ / A,, \

Terr,ra 1 1. MeroAu MoAeJrr.tpoBitHus KBa3r4Kpllcrannon v SparranbHblx Hal{ocrpyliryp (4Jq.)

Tgvra12. Pac.{er KoMrIoHeHToB paAI,IorexHLIqecKI,IX MI'IKpo- ll HaHocxeu (4u')

Terrla 13. KoucrpyupoBaHlde cltepxpetrreroK Ha ocHoBe KBaHToBbIX rouer<" (2u.)

JIAF OPAT OPTI bIE P,A.BOT'bI

6oprrQ-rpI{

1" Cucreua nanoXplorer 4\.
2. CAIIP SenTaurus.4q.

3. -fsrrK nanoMl. 4.r.

4. Mero.q Al{cKperHofo MoAeJII,IpoBaHLIq

r<on). 6u.

(crpyrcrypoo6pa^:o eanv e opraHnIqecKI,D( noxyfipoBoAl{I'I-

5. Mero4 Ar,rcKperHoro MoAeJrr4poBaHr4r (crpyxrytrroo6pa:onaulre AI4oJIeKTpI4t(oE ud npurrlepe

ceprr). 6u.

6. flonyue uue pas6uonus.HarvroneKynflpHbre rIoJILI3ApbI, KJIa,cr epv3alJus. TBOpAo:f'sJIbul* crpyxfyp

B MeroAe ArrcKperHofo MoAentdponanr'Ie. 4.r.

7. llonyreHr4e AprarpaMM HanpaBneHFrocrrr aHTeHH Spaxranrnofo rlrna MeroAaMI4 CAIIP. 4'r.



8. C6opra rerepocrpyKryp r{ cBepxpeneroK MeroAaMrz CAlttP. 4.r.

5. OBPA3OBATEJIbHbIB TEXHOJIOIIII4

B palrnax neKrlr{oHHoro Kypca:

5.1. ArcrusHbre u uHTepaKTrnlHbre Qopmu o6y.reur.rr
C qenrrc (fopvruponalrrs v pa3Burrnfl, npo$eccnoHaJrbHbrx HaBbrKoB cry4eHroB B

qecce ncnonb3ylorc.a aKTLIBHbTe Lr rdHTepaKTrzBHbre $opurr npoBeAeHus zaustuii
BHeayAuropHofi pa6orofi: (xonrponbHbre ay4.rropHbre pa6or:rr, r{H.{r,rBu[/anbHbrs
6oru).
5.2. CauocroflTeJrbHaa pa6ora cryAeHToB

CaN{ocrosreJlbHat (nneay4raropHar) pa6ora cryAeHroB BKJr}oqaer 3aKperrneHr4e reopeTr4uecrcf.ro
Marepuana npll noAroroBKe K BbrrroJrHeHr.rro HHArrBrzAyiurbHofi Aouaurrefi pa6o'ru, x 4parcnude-
cKI{M 3aHtrZsrra. ocnoBa caMoc:foxrelrsoft pa6orrr - r4:tyrreHHe nr,rreparyp[,r IIo peI(oN4eHr\oBaHIIqIM

r{crolrHr4KaM r,r KoHcneKTy lexuufi .

5.3. My.rrrunre4uftnue rexHoJroruu odyvenun
Heroroplre H3 IeKIII,IoHHrIX I,I ilpaKTllqecKr4x 3aH.f,Tufi npono4xrcr B BHAe npe3enrraurafi | rray:ruln-
ItelufiHofi ayluropuil c I4cnoJII)3oBaHHeM KoMnbroreprrofo rpoeKropa. C'ryAeHT€rM rrpe)locraB4r-
ercr KoMnbrorepurrft rypc lerqzfi.
5.4. PeftruH[-KoHTpoJrr,

PefirpIur-tcoHTponb npoBoAarct't'rpLr pirsa 3a ceMecrp. Ou upe4uoJrafaer orIeHKy oyrr,ruapHrrx 6{n-
rIoB rlo cneAYIorUI4M cocTaBJItI{lrUI4M: 6zutlrr Ha KoHTpoJrbnb,rx 3aHflTuflx', Kaqec'TBo sbllloruentas

y.rednorr,t u4o-

AoMaITIHI,IX TI,IrIoBbrx sa4auufi, paccMarpHBaeMr,Ix Ha npaKTrrr{ecKI,IX 3a]H.flThtflx,. PacnqelenenEe
F^__^- __ _--oaJIJIoB rlo Kc)I{TpoJIbHbIM Mepolprr{TprrM orrpeAeJurercr JreKTrcpoM, BeAyturrM 4uoquuruziry.

6. OUEHOqHbIB CPEAC]IB A TJIf, TEKYTUEI-O KOHTPOJI.fl YCIIEI| AEMOCTI4.

IIP OMEX{yT OTIHOI4 A T',TE C TAUI,II{ IIO I4T O f A M O CB O EItVtA

AI,ICqnIJII,IHbI I,I yqI]EHO-METOAI{TIEC]KOB OEECIIETIEHI4E

CAMOCTOflT'EJIbHOII T"INOTbI CTYNEH TOB

6.1. ?KsaneHauuoHHrre soflpocbr
ConpeueuHux CAIIP HaHocr.rcreM.

P exurvr dlag- and-drop B brn on Honus. KoM aHA rrpo eKTr{p o Bit:nprfl..

Pe4axrup o BaH:zA u waassr a6il po B aHr4r H aH o o 6t exros.
I4epapxu.recKoe npoeKrr.rpoBaHrre FraHocrpyKryp.

Cucreua npoeKroB Ha fl3brre orrr4caHr.rfl HaHocrpyKryp nanoMl.
MeroA KoHerrHbx gneMeHTOB. Clacrerurr npu6opuo-TexHc)Jrorr.rqecKoro CAIIP
Mero4rr MoAenr4poBaHzq HaFrocrpyKryp.

MeroA Ar4cKperHoro MoAen HpoBaHr.rfl .

flolyueHue paz6ueuun Ha N{oneKynrpHbre

ryp.
1 0. [uarpavrMbr HanpaBJreHHocrz aHreHH $paxranrnoro rrana.

I 1. C6opxa rerepocrpyKryp r4 oBepxpemeroK MeroAaMra CAIlp.
6.2. Boupocrr pefi runr.KoHTpoJrfl

Pefirusr-rcorlrpoln J\b1

1. CorpeueuHbre rrporpanruu CAIIP nanocracreu.

SenTaurus

noJrr434pbr, Knacrepr43aur,rr rBepA(rremulx crpyi(-



2. Cucreua npoeKrr{poBaHutr MKHH nanoXplorer.

3. PegarrupoBaHr,re u uacurra6rzpoBaHr.re naHoo6rerroe.

4. I,lepapxuuecKoe MoAenrrpoBaHl4e HaHocrpyl(Typ.

Peftrnnr-rcourporn J\b2

1. -fsrx: otrurcaHuxHaHocrpyKryp nanoMl.
2. llpn6opo-cxeMarllqecKoe MoAeJIIlpoBaHI4e CAIIP SenTaurus.

Pefr ruur-noHrp o"rrn J\b3

L Meroa Ar4cKperHoro MoAernpoBaHl{t.

2. llpoexupoBaHlre cBepxpeueroK 14 rerepocrypKryp.

3. llpoexrnpoBaHr4e aHTenH tppaxranrrioro rllna.

6.3. Bonpocrr lJrq KoHrtpoJrfl caMocrotlTeJrbHofi pa6orrr:

1. @prgzro-vareMarlrrrecKr,re MoAenr4 paArro3neKTpo.rrHbrx I(oMrIoHeHToB: pe3l,Ic'roprr, kou4eHpa-

Topbl, IrlrAyKTr4BHocrrr, Ar{()Abr, TpaH3lrcropbl, rpaHcQopuaropbl, KoMMyraII}IoHHLIg lrkrnuu.

2. @r.rgplco-rexHoJroruqecKl,re Ia TorroJroruqecKa.s MoAenr{ 3JreMeHTHofi 5a:u unrerpar$ubx MqrK-

pocxeM: MoAennpoBauue 6agoebrx rexHoJrorrrrrecKrrx oroparlrlfi, autaJrurrvtqecKoe onucaqae

(fparrvrerrroe 6a3onr,rx 6unrurpurrx rr yHrrnonrpHbrx crpyKryp, eSSexmr uacurla64poBarHl4f,.

3. Mero4uxa pacqera gKBrrBiureHTHbrx MexaHr4qecKrzx rrapiaMerpoB nen6paH c.noxcnoft roro:io-
rrII,I Ant gJIeMeHToB Mr4Kp o cr4 crelrn ofi TexHI4KrL

4. brx oJreMeHToB.

1) Pacuer 14 rrpoeKTr4poBaHr{e lyHHenbHoro ArroAa c cv JrbHoJref[poBaHHbluz o6racr.srvru pepexoJ4a.

2) Pacuer u [poeKTupoBaHr4e o6paqenHoro Ar4oAa AJrr AereKTlrpoBaHzrfl. cra6rrx curndlon CqtI-
/IUarla30Ha.

3) flpoerrr,rpoBaHr4e ryHHenbHr)ro ArroAa Anr cxeMbr aBToreHeparopon xone6asv:tji.

4) Pac.rer KoHcrpyKrlr.ru rrbe3ooJreKTpr.rqecKoro r4 MarHrrrocrpr4Krlr4oHHoro MIrKpoaKT'roatopa.

5) llpoexrzpoBaHrle 3JreMeHToll ynpaBneHlrq orrr4qecr(r4M r{3:ryqeHzeM: snel(Tpo-, aKycro-, uar$n-
Toorrl4qecKag g.reft Kz.

6) Mo4enupoBaHue pacnpocrpalontrfl. cBera B rr[aHapHoM B,oJrHoBoAe c yqerolr pacceinz.a cufla
Ha Mr.rKpoHe0IHopoAHosrsx.

7) Pacuer r.r MoAennpoBaHr're npoqecca nonyr{eHr,rr HarlocrpyKTypupoBaHFrofo ror(pbrr'r4 t.ro:fot
MoneKyn-f,pHo-ryrreBofi enzrarcuu.
8) Pacuer Lr MoAenupoBaHr4e rrpoqecca nonyrreHr.rr HalrocrpyKTypr{poBaHFrofo rc)r(pbn'nfi neTo2font

(f u:urco-xnvuqecroft cauoc6opru.
9) Mo4enupoBaHlre QopuraponaFrrrr HaHopa3MepHbrx KnacrepoB c rroMorrlbro r\deroAa au{$ylu-
oHHO-JIOKiuIbHOf O OOaXAeHVs.

10) MoaenupoBaHr.re (foprurzponaHr4n rreHoqHbx crpyKryp r\4eroAoM lleHrurcpa-EnollIterr.
11) Pacuer n npoeKrrrpoBaHrre 6arutucru,tecKofo (6es paccenrur) rorenofo rpaH3rrcropa (rpaH$lI-

crop ,{arra-.[aca).
12) Pacver r{ npoeKTapoBaHrze rpaH3prcropa c npr.rMerreHr.rervr crrr4HoBofo Krailarr;a (c uonom:oba-
HI4eM MarHr4THoro ryHHenbHoro uepexo4a).

13) por{rranaHax.

14) napaMerpaMu

cIIe

15) Mo4erprpoBaHr{e Kpr{orpona AJrr r4crroJrb3oBaHr4.f, B BbrrrvcrvreJrbHbD( uHQc4rrraaqIzQHnux p:u-

CTCMAX.



16) Moaerr4poBaHr,re JrofuqecKr.rx 3JreMeHToB rnq

.{NoseQcona.

BbrrrprcJrrnreJrbHbx cr{cleM Ha ocnouQ e$Qetrra

7 . YIIEBHO-METOAIIIIECKOE I4 I4HOOPMAUI4OHHOE OEECTIEIIT] Htr{ID

ArrcuurrJprHbr
Ouronnaq Jrrrreparyp a :

l. BseAeHue n Qenrrouano$orouurcy. (Dyu4arraeHTaJrbHbre ocHoBbr 14 na3epHbre MreroAbr fnpan{l. BseAeHue n Qenrrouano$orouurcy. (Dyu4arraeHTaJrbHbre ocHoBbr 14 na3epHbre MreroAbr fnpannire-
MO|O [OnyqeHr4r H Ar4afHocrr4r04 HaHocrpyKTypr4poBaHHbrx ]\,{aTepuaJron: yue6u0e nocd6ne/ C.M,
AparerrH er 1p.-3rexrpou. rer{croBbre IaHHbre.- M.: Jloroc, 2015.- 744 c.

2. Henonus B.K. Knanroeas (lusrara 14 HaHorexHolot'uulHe,sorr4n B.K.-- 3rer::rpon" rleKcroBE,re

AaHHbre.- M.: TexsocQepa, 2013.- I28 c.

3. ,{sepxuncrufi P,IzL YpanneHr4.f, MareMarpr.{ecxofi $u:zxu: Kypc neKrlr.rfr.l fizepxuHcrtrufi P,I4f ,

Jlorunon B.A.- SrexrpoH. TeKcroBbre AaHHr,re.- M.: MocroBcKa;{ rocyAapcrBeHuar drca,qenrilq

BoAHoro rpaFrcnopra,2015.- 66 c.

[ouonHIrrelbHaq Jrrrreparypa :

1. Hrarcynun K.C. MarerraaruqercKoe MoAenr4poBaHr{e B clrcreMe Mathcad: MeroAltvecnne peKo-

MeHAarIr4Lr rro BbrrroJrHeHr.rro r(oHTpoJrbHrx pa6or no Kypcy <.KonanrrorepHoe rrH)K:eHepHpe rr,ro,ud-

nkrpoBaHr.re>/ Hurynuu K.C.- 3rexrpou. reKcroBbre AaHHbre.- M.: MocrcoBcKaq rooygapcrndn-
Har aKaAeMr,rr BoAHoro rpaHcnopra,2009.- 65 c.

2. Aeepuenrcon B.Z. Ocnossr Ma.TeMarurrecKofo MoAenrrpoBaHLr.s rexHnqecKrrx orrcreM: yue6ude

noco6ue/ AnepuenronB.VT., Oe4opon B,lI., XefiQeq M.JI.-- 3:rerrpou. reKcrorBbre Aa4Hbre,--i
Bpxncrc: Eplucnzfi rocyAapcrBennrrfi rexHrrrrecKzfi yuunepcurer, 2012.--27| o,.

3. Mero4rr MareMarr{qecxofi druszru: yre6noe uoco6ue/ IO.B. fpuHren [z ap.].- 3nQrcrpoH.

TeKcroBbre.n:aHHbre.- Toucn: Tonrcrufi rocyAapcrBennrrfi yHr.rBepcr4Ter or4creMr ynpanlrenu.x {
paAllooneKrpoHrrKr4, 3nr Konrenr, 2012.- 1 48 c.

llnrepHer-pecypcbr:

1. Kpucrarnolpa(fuuecrafl v KpncraJrJroxr{Mr4qecKaq 6asa AaHHrrx An.rr

crpyKrypHbrx aHarroloB (MIIHKPI4CT)>II Pexinu
http : I I datab as€Je4tec. zufu qj ncryg ttg s /

2. Kervr6prz4Ncl,rxfi 6arnc crpyKrypHbrx tau.ustxll
http ://webcsrJ. ccdc,carn. ac.uk/c@attempF 1

3. I4nlxeuepuoe ilpoeKTIIpioBaHI4e nanoXplorer // PeNuvr Aocryna:
http ://st0 7.m/technolo g)'/narrc I 5 I 19.htm

4. Cucreur,r aBToMarr,r3rrpoBaHHofo npoeKTIrpoBaHI,Is ll
http : //www. edamc. mirea. ru/fikdf ectuLe_ t _Attumd
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8. MATEPIIAJIb H OI -TEXHI,IIIE C K O E O EE CilEIIEHI,IE IU,ICqMTIJII,IH T

Jlexu;raonHbre ayArrropr4r4, ocHaulennue 4
Hug, 3aHfl"tnfi c npurteHeHl4ervr KoMnbrorepHbrx

Ay,uuropuu Anr npoBerenurs. [paKTr.rqecKr.rx rz Jr

HrIMIT fiepcoHanbHbIMI,I KoMr]bnorepauu, o6n,e4u

yKoMrIneKToBaHHbIMr,r Heo6xo4aubrM crrcreMHbrM Ir npr{KnaAHbrM rlporpaMMHbn,{ o6ecrleuenueil,r.
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3ane4yroqufi na(pe4pofi
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