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L. IIEJtb O CB OEI{I451 II/CIII,IIIJIIII{bI
?Isyuenue AI4cIII4rInI4Hrr <MoAerl4poBaHr4e r.r npoer(Tr{poBaHrze B }raHorexHoJrorurx) cry-

AeHTaMI'r HanpaBJreHLIf tloArorosKl4 (HaHorexHoJrorvrr4 u MtrrrpocrrcreMHarr rexHrrKo) npeAnona-
raer I43yqeuue @eHovteHororuqecKllx Teopuit Nts alarrv3a s$$exron B TBepAbrx reJrax, 3HaKoM-
crBo c MiITeMar[rIecKhMIz MoAenflMrr n fropruanu3MoM AJrr BbrrroJrHeHr4.fl pacqe'roB rrpu peureHurr
KOHKpeTiGIX T9XHI4qe0KIZX 3aAaq, CBq3aHHbIX C rpar(TlrqecKuM rrpr{MeHeHlzeM Ha}roMareprraJroB,
coBepI[eIIcTBOBaHIIe HaBbIKOB IIpOfpaMMI4pOBaHLI{ r4 MaTeMaTr{qecKofo aHaJru3aAlrrr nocTpoeHr4s
uo4erefi npoqeccoB HaHorexHoJrorurr.

Ilenrro ocBoeHrrr Ar.rcq[nnr4Hbr .f,BJrrrercrr r.{3yrreHr.ie 6a:onrrx [pr4HurzroB Anrr MoAeJrr.{po-
BaHLrfl rlpoqeccoB B HaHocl{creMax, a raK)I(e cnoco6on ux r(oHcrpyzrpoBaHtrfl c rroMoulbro cpe.{crB
aBTOMaTIZ 3rrpOBaHHoro IIpoer(Tl{poBaH:/ls.

3 ar,qa.rn ArrcqurIJrLrI{bI :

o I{3f{PHue cnoco6oB MoAeJibHoro npeAcraBrreHzrfl14Bt3yankaarprkrHaHocrpyKTyp, npoqeccoB
nx fr,fprr,rlIpoBaHlzfl I{ CIZCTeM IIa I4X ocHoBe;

o 3HaKOMcrBo co cnoco6avz npoeKTlzpoBalLrg. ycrpoftcrn u r(oM[o]reHToB crrcreM B HaHorex-
HOJIOITII{.

2. MECTO I.WCL\UWII{HbI B CTpyItTypE otrotr Bo
[ucqznnuHa <MoAeJIIrpoBaHI{e n [poeKTr4poBaHr{e B }rar{orexFroJrorgrx)

AlrcqnllnrlHaM rlo nu6opy BaprlarliBHofi.rac:ru OIIO|I rroAroroBKra 6axananpoB no
<Hanclre>lu o Jrof r4rr r,r MrzKp o cIacreMHa.f, Tex]rr4KD).

I4:ty-reuue AIrcIIIzrInIzI{br rlpgAnonaraer :naurLrnue $ynlavre"taJrbHbrx zuanuit., r(oropbre
Soprrtvpyrorc-g y cryAeHroB nplr Iz3yqeHrrr4 npeArxecrByrorqux ArrcqfirrJrr{H: <Ousr,rKa)>, <Marer,ra-
TI{Ka), <Ofironrr KpI4craJlnorpac[un>, <MarepzaroBereHr4e HaHocrpyKTypr4poBaHHbrx Marepr.ra-
JIOB )), <B n e4eulae B H aHorexHo JIo fulo ), <Kn auros a{ Lr cr rtr4crrrqe crcafl Q uir,rxu.

3uaural, [oryr{eHHble B paMKax u3yrenkrs..qausofi ArzcrllrrrJrr{Hbr, Molyr 6urr npvueHe-
HbI rlpu LI3yI'9HI.IL[ Apyflrx cleIII4anbHbD( Arrcq[[Jrr4H fro HarrpaBJreHr.rrc uoAforoBKr4, a raror(e npu
B-6rrroJrHerrr4r4 BbrrrycKHoft nnanuSrzKarlr4oHHofi pa6oru.

3. KOIVITIETEHIII,IU OEYqAIOIIIE|OC'I, OOPMI,IPYEMbIE B PE3YJIbTATE OC-
B OE rrr4fl Arrcur4rrJrr4Hbr (MoAvJrfl )

B npr:qecce ocBoerllrlr ,4auuofi AI{cIII{rIJII4r{br cryAeHT Sopnaripyer r{ AeMoHorpr{pyer cneAyro-
ugze upo dl eccrroHaJrbHbre KoMrrereHrlr{rur :

1) fo'roBHocrblo [pLIMeH.srb coBpeMeHubre cpeAcrBa BbrrroJrHeHrzfl Lr pe1ar{HpoBaHr4q r43o-
6paxteuuft u qeprer(eft ra no4roroBKll KoHcrpyKTopcKo-TexHoJroft4qecrofi 4orcyrrrrtuqr"
(orK-a);

2) cnoco6nocrblo I4cnoJrb3oBarb ocHoBHbre rrpr{eMbr o6pa6orrrz u [peAcraBneHr4r gKcnepr4-
MeHrarrbHbrx AaHHbx (OilK-s);

OTHOCI4TC' I(

HanpaBJreHr4ro

I43Mepr4-

rpoQec-

3) cnoco6uocrbro yt{urblBalb coBpeMeHHbre reHAeHrIr4Lr pa3Burus. srrer(TpoHr4Kq,
rellnoft Lr Brlrrvcrr4relurofi TexHI,IKI4, raur[oplraqrloHHbrx rexHoJIorr,rfi s ceoefr
clr oHairbHoft Aesrenrnoeru (O|II{-7) ;

4) cn,oco6uocrlro LrcrroJrb3oBtrrr HaBbIKrr pa6o:rrr c KoMnbrorepoM,
@opnraqnoHHbrx rexHoJrorrTft , co6mo4arb ocHoBHrre rpe6oeaHr4s
raroHocru (O[It-9);

5) crl,Oco6Hocrbro npoBo4a:rr (pIEsI'tKo-MareMarurrecKoe MoAenr.poBaHr4e r4ccJre,4yeMbrx rrpo-
IlerlcoB HaHorexHoJIorIzI,I rz o6terroB HaHo- Ir Mlzr(pocucreunoft TexHr.lKr4 c rzcnoJrb3oBa-
r{r{eM coBp eMeHHbrx r(oMrrbrorepHbrx rexH o Jroruft (lIK_ 1 ).
B pesyntrare ocBoeHlzt AlzcqnlJrr4Hbr o6yrarorqvficx 4ouceH .{eMoHcrpr4poBarb cneAyro-

urre pe3yJrbrarbr o6pas oeanzr :

1) 3ua:rt: iKoHerrHo-pa3HocrHble cerogHbre Mero.qbr, r4crroJrb3yeMrre B MoAenr4poB aHLrLr)MeroA no-
TeHIII',IaJIa TIJTOTHOCTI{, MerO.4 ALICr(peTHoro MoAeJrr,rpoBaHr4s ylaKoBoI( AnsI MOAentrpoBa]HLrfl
clpyl(Typoo6pasonauvtl HaHoKJracrepoB, ocHoBbr MeroAa KoHerrHbrx gJreMeHToB, rrpr{MeHrrreJrbHo
K cr{creMaM MoAeJrr{poB aHr4s.. (OIIK-7).

BJIaAeTb MeTOAaMlr I4H-

uurp oprr,raqaoHnofi 6es o -



2) Yiuerr-lcrpol4Tb clopua-rrrHrle MareMarrrqecKr4e MoAenr4 peaJrbHr,rx o6rexron Ha ocHoBe sKcrre-
pIIMelITaJbHOro I4CCJIeAOBaHLI.f, I'IX XapaKTepI4CTI4I(, IIpHMeHtITb ril4CIIeHHbIe MeToAbr rrpr4 rz0noJrb-
3oBaHrIIr lrao4enefi - au$$epeHlll4anbubx ypanueulrfi kr ux crtcreM, oJreMer-rroB reopr{r4 rpynrr r4

reopnu rpaSon. (OIIK-5, IIK-1).
3) BragsilE-It{eroAaMl{ KoHcrpyupoBaHr4fl MareMarar{ecKr4x 14 r(oMrrbrorepHbrx rr,ro4elefi (OfIIt-4,
orrK-g).

4, CTPYKTYPA
O6rqaq

r,r c oAEp I{Ar{I4E Akr C qrrlJrrlHbr (M oAy Jr.fl )
)eMKocrb Ar4cIIulnI4HbI co craBJlger 7 s a.rerublx e.trI,IHt4l

C OAE P }ITAH I4 E A?I CUI{il JIIIHI,I
JrEIrULrr4

PasAer 1. MoAe,rrlrpyrcq[e lporpaMMbr r{ cpeAcrBa,

1,1. BrFltlclarellurrfi gKcrIepaMeHT I(aK ocHoBa KoMrrbrorepHofo MoAenr.ipoBaHurr, MareMaru-
rrecKrae MoAeJrr{ r4 r4x rcraccurpuxaryux. (2u,)

1.2.K1laerrue 3anarrr4 MareMarllqecrofi cpnsurcz r(ar( MareM arLrrrecKatr ocFroBa KoMrrbrorepHoro
MoAe Jrrzp oB auun. (2u.)

1.3'flonn'rvIe o qHcJIeHHbx MeroAax perreHr4r KpaeBbrx 3araLr.lloHirrue o MeroAe Moure-Itaplo.
(2"r.)

i.4.oyu4artaeHTaJlbua.fl cl4creMa ypanneuufi rfusnxn rroJryrrpoBoAHr4r(a 14 pa3rnrrHbre crlcreMr,r
Ito4elefi Ha ee ocHone. [ucf$ysI{oHHo-Apeft$onoe rz KBa3rzrrz,qpoArlHaMr.rqecKoe npz6mzxre-
uua.(4.t.)

1.5.fpaulrul{ble ycrloBrls B rlncreHHoM MoAeJrrrpoBalLrvnonyrpoBo.qHrzr(oBbrx crpyrcryp llony-
rrpoBOAHr4r(oBbre Hn3Kopa3MepHbre crpyr(rypu. (2u.)

1'6.OcHonuble MeroAbI perrreHl4s KoHeqHo-pa3HocrHbrx ypanueuuft [onynpoBo/lHr4r(oBbx crpyK-
ryp: Merol Hrrorona u cxeMa fyulrerrrr,(4u,)

1,7.Mercra I(oHeqHbrx gJIeMeHToB KaK ocr{oBHofi naarenaaruqecxufr. amrapar cr4 creMLr nprz6opuo-
rexHoJrofuqecKoro CAIIP SenTaurus. (2u.)

1' 1.r{ucnenHble MeroAl;I I$aHToB oir xr.nvrnu, Merol cpyHxquouaJra rrJrorrro crn. (2u.)
1 . 2. Mero ar,r Mo,4eJrr{poBaHrrr p o cra HaHo arpyKryp. (2v.)
1 . 3 . Meroa Ar{crg erHolo MoAeJrrz p oBa:rtr4s p az6wgrruit rz yrraKo Bo r(. (4q. )
1.4.Merortl,r MoAeJIrrpoBaH:at.KBa3vKpr{cranrroa Il {rparcranb}rbrx HaHocrpyr(ryp, (2.r.)
l.5.Ocuonuble fIoHrITI4tr reopuu pocra KBaHToBbx roqeK. Busyanusarlrr.fl npoqeoca pocra.

AOeMKOCTb Ar4CrIUlnr4Hbr cocraBJrser '/ sa.rerubrx eAr{Hr4rI 
" 
252 qacon

J\tl

nlrt
Pa:rAen (rerraa)

AI4CIII{IIIII4H6I
c)

c)
O

t+r

()
()
(J

q)

c)
F

Bu4rr yre6nofi pa6orrr, Brrroqarr caMo-
croflreJrbr{yro padory cryAeHroB

H rpyAoeMKocrl (e .racax)

O6teu
yue6nofi
pa6orrr,

c npr4Me-

HEHI4EM

rIHTepaK-

TI4BHbIX

METOAOB

(n uacax /
%\

@opvu rer(yuefo
KOHrpOJtr ycne-
BA?MOATT4 (no

uedelau. ce.I4ecn1.-

pa), Qopva tpo-
N,le)KyTo.IHOfi

a'rcecTagvrl4
(no ceuecmpaat)

x
0)
E o

Q

()

(so
t-"1

0.)-
*F
F6xx
(!

(.)

xro
he
v

O
r)

V

-1
t/.

1 Mo4enupyoulve
nporpaMMbr rz

cpeAcrBa. 6 r-15 30 30 JU 72 60167%

PefirzHr-
xoH'rpolr Nt1,
Pefirunr-
ronrpolr Nb2

2 Ilpoelr:rzpoBaHr4e
cr{cTel\4 Ha oCHOBe

HaHOCTpyKTyp.
6

r6-
18

6 6 6 36 12/6',t%
PeftrzHr-
IroH'rpolr J\!3

Bcero 6 18 36 36 36 108 KP 72167'h 3nsaN{eH,36



1'6.Korrtnrrorepuuft (HaHocltorl): MoreJrrrpoBaHr.re pocra Ar{ener(rpr4rcon (S) a nonyilpoBoAHr4Ko-
BrIX HaHoKJracrepoB (C1aH16), (2.r,)

Pa:gel 2. flpoenrupoBanrre cuc.reM lra ocr{oBe rrauocrpyr{Typ
2..1. flporlxu4poBaHl{e paA[orexHrlqecKr.rx r{aHogJreMeHToB r.r }raHocr4crerrr. (2u.)
2. .2 . TIp o <>r<a.rp o B aHrr e H err ep r{ oAr{qe cKr{x cB epxp eu ero r. (2 u. )
2.3' SnerirpoAllHaMl4qecKoe MoAenI{poBaHI{e Id rrpoeKTr4poBaHr{e $paxranlnbrx aHTeHHbx c1ac-
revr. (2v.)

IIPAKTIIIIE CKI4E 3AHfl TI4fl
Tervra 1 ; IIpu6 opu o -TexHo JrorrrqecKo e MoAenr4p o B auue. (2u)
Teva2. t'erueuue 3aAaq MeroAoM Monre-Kaplo. (4u,)
Tenaa 3. KIzHeru'{ecKoe ypaBHeHI4e, Meror Moner(yJrflpnofi AznanarzKrz, ypaBHeHuq
xs auron 0 ft guuawmxu (2u.)
llevra 4. I paHlzvHtre ycroBu-s B qIrcJIsHHoM MoAenrrpoBaHurz rronylpoBoAlrr4r(oBbrx crpyrryp llo-
JryrrpoBoltHr.rr(oBbre Hr43Kopa3MepHbre crpyxrypu. (2u.)
llerrla 5. flprarr,reprr [pIzMeHeHI4t MeroAa Hrrorona ]r cxeMbr fyrrarr,rerrx (2u.)
Teua 6. J\4ero4 r(oHeqHbrx oJreMeHroB. (aq.)
l e;r.aa 7 . \4ero4 $yur<qaonilra rrJrorHo cru. (4u.)
Teua 8. . Itpnrepufi cyrrecrBoBaHlz{ ynaKoext,t. Brr6op Arrcr(perHoro npocrpaHcrBa B MoAenr4po-
BaHrrLr pocra crpyrryp (2.r.)
Terr'ra 9. N4ero4 Al{cKperHofo MoAeJII4poBaHuflpas6uenuftu ynaKoBoK (4nyrraeputtfr. ctryuaft) (2,t.)
l'erua 10.MeroA AI'IcKperHoro MoAeJIIipoBauux paz6ueuuit rr yrraKoBor (rpexnrepHufi cnyvafi)
(2q.)
f'ervra 1 1. Mero4rr MoAeJII4poBaHIzn KBa3rzKpr4craJrJron rz {rpar<ranbHbrx HaHocrpyr(ryp (4u.)
Tewa 12. Pac.rer r(oMrroHeHToB paAr{orexHr.rqecKr4x MrrKpo- 14 HaHocxeM (4q.)
f'errna 13. Kouc:rpyrapollaHl{e cBepxpeueror( Ha ocHoBe roaHroBbrx rouer. (2.r,)

JIAEOPATOPHbIE PAFOTbI
1. MeroArr MorreKyn-flpnoft 4r.tralrurcu 4q.
2. Merol KoHeqHbx sre\aeHros. 4,-{.

3, Merol ftyHxqraonaJra [JrorHoctu. 4q,
4. Mero.q AI'IcKperHoro MorenupoBaHl4-q (crpyrcrypoo6pa:onanze opraHr,rqgcr(r4x rroJryrpoBoAHrr-
xon). 4.r.
5. MeTol Al4cKperHofo MoAerII4poBaHI4r (crpyxrypoo6pa^:onaur4e Ar4oner(Tpr{r(oB }ra npr4Mepe ce-
psr).4v.
6' floly'r'euue pazlueHkrfl. Ha Monel(yJlspHr,re rroJrrrgApbr, KJracrepr43arlr4r rBepAorenbHbrx crpyr(-
Typ B MeroAe ALrcKperrroro MoAenuponaurae. 4u.
7,

8. llolyrr,lHI4e AI{arpaMM HarlpaBneHHocrr4 aHTeHH frpaxrannuofo rr4na MeroAaMr,r CAlIp. 4q.
9. C6opnii rerepocrpyKryp rz cBepxpeueroK MeronaMra CA|Ip. 4.{,

5. OEPA3OBATEJIbHbIE TEXHOJIO|LII,I
B panrxax Jrerctlrlor{Horo nypca:

5"1. AnrrznHr,re u r.rHTeparflr{Brrbre r[oprurr o6yvenun
C qenr'ro clopr'rupona:,i.:prfl. Lr pasBhrrus. upo$eccrzoHaJrbHbrx HaBbrnoB cryAeHToB a yue6Horra npo-
qecce ilcn:oJrb3ylorcr aKTI4BHbIe LI I4HTepaKTrrBHbre rf oprrarr [poBeAer{r4 s, zausrwfi, B correraHr4r4 c
Bl{eayArlTopuoft pa6orofi: (rourpoJlbHEle ayAlzropHbre pa6oru, lrHrLrBulyaJrlHbre AoMarrrHr4e pa-
6our).
5.2. Carwocrorrrerbnan pa6o:ra cryAeHToB
CaNrocro-srelrb*as' (nneaygzropuax) pa6ora cryAeHToB Bnrrorraer 3ar(perrJrer{He reoperr{rrecKoro
Mareplrana npll rloAroroBKe K BbIrIoJIHeHvro uurnBr4AyanbrJoft 4orr,rarunefi pa6orrr, K rpaKTr4rre-
cKrIM saHrrrtrflM. Ocuona caMocrorrelurofi pa6orrr - u3yrreHrze nr4Teparypbr rro peKoMeHAoBaH_
HI;IM IZ CTO'{HI4I(aM LI I<OHCrI eI(Ty ner<qr,Ift ,

5.3. My"rrn,ruueAufi ur,r e rexu o Jroluu o 6y.reHufl



Hexoroprre LI3 nelsllloHubrx I4 npaKTarrecKr{x zaurrcufi. [poBoAsrcr B Br4Ao rrpe3euTarlafi u vy6-
ruue4uli.uofr. aylutop:rra c vrcrro,Ilb3oBaHr{eM KoMrrbrorepHoro rrpoer(Topa. Cry4eurar\{ [peAoc-
TaBJlsercr[ KoMnbrorepHuft xypc lexqzfi .

5.4. PeftluHr-nor{TpoJrr,
Pefirusr-xoHTponb rlpoBoAl4rcflTpvpa3asaceMecrp. On upe4noJrafaer orleHr(y cyMMapHbrx 6an-
JIOB rlo c.fie.4yrcIlluM cocraBrl.srcql4M: 6allrt Ha I(oHTpoJrbrrbIX saHflTartrxi KarlecrBo BbrrroJrHeFrl4.f,
I[oMaruHztx rI''IrIoBbx zapauuit, paccMarpl4BagMbrx Ha rrparctnalecKr.rx 3arrtrrLrtrx, PacnpeAeleHrze
danros no KoHTpoJIbHLIM Meponpr{rrr{rM orrpeAerrrrerc.f, JreKTopoM, BeAyrrlrzM D;vu\vnnr41ry.

6, OqEHOqHbIE CPEACTB A TJIA TEKYIIIE|O KOHTPOJI'I YCTIEBAEMOCTtrI,
fIP or MEXyr o rrH o fr ar rn c TAIII4I{ tI o I4T o f AM o c B o EHLrfl lvrc:gttrrr Jru-
Hf,I I4 yLIEE H O -MET OAI{LIE CK OE OFE CIIETIEHI4E CAM O C T OTITE JIb H OfI
PABOTbI CTYAEHTOB

6. 1.. !)lcraueuaquousnrc noupocbr
1. MarevraruqecKr4e MoAeJrrr r4 r4x r(naccuf;.urcat1uu.
2, I(paenrre sa1la.uv MareMarrzrrecrcofi cf zsrzrcv.
3. r{uclennsre MeroAbr. MeroA Moure-I(apno.
4, [nc[tfyszouuo-4peftcpoBoe r4 KBa3r{rrr,4po.4r4HaMr,rqecxoe npz6rr4}rrcH:l.g,
5' fpauuunue ycJIoBLI{ B qLIcleHHoM Morerrrap oBaHtrv noJryrrpoBoAHr4r(oBbrx crpyKryp,
6. Itoneuno-pa3uocrHble ypaBHeHl4rr rroJryrrpoBoAlrr4r(oBbrx crpyr(Typ. Mero4 I{rrcroua 14 cxeMa

fyurvrertlr.
7. MeroA KoHerrHbrx sJreMeHToB.
B, Mero4 $yuxquouaJra rrJrorHocrrz.
9. MeroA Ar{cKperHofo MoAeJrrrpoBaHrzfl.

'[0' flonyveune paz6uenns. Ha MoJIeKyJItpHLIe rroJrr4gIpbr, r(racr epLuar\Lrfl TBepAoreJrLHbrx crpyK-
ryp.

1 l. flaarpavrMbr HalpaBJreHHocrrz aHTeHH c]parranrnoro rr4rra.
12. C6oprca rerepocrpyr(ryp r4 cBepxpeueror( MeroAaMu CAllp.

[J,, g oruocbr pjEturlr-Ko

P etlruur-nonrp o.rrn Nb 1

1, Marevrau4r{ecrs4e MoAeJrr{ 14 r.rx r$raocz{rvrraqun,
2 " Itp aeu,r e s a1alrr4 MareM arrzqecrofi cf uszxu,
3" r{ucleur{bre MeroArr. MeroA Mou:re-Kapno.
Peftrusr-xourpo.nn Nb2
1. [uSftysl{oHHo-Apeft$onoe Iz KBa3rzrr{ApoArzHaMnr{ecxoe npr6nLr}Kellrg.
2, H:r.cnertHo e MoAenr,rp oB arru:e rro rylp o B oAHr.rKoBbrx crpyr(Typ.
3, Merog Hlrorona H oxeMa Jlyunaelx.

Pefi rr.rur-rconrp o.rrn N!3
]. Meroa KoHer{Hbrx SJIeMeFIToB.

2,. Merol SyHnqaoHaJra rrrrorHocrrz.
3. MeroA ArrcKperHofo Mo.4eJrr,rpoBar{[t

e.nf,ff Oft

n oIrr43Apr,r, ruacTeprr3 arlr.rfl TB epAoTeJrb Hbrx cTpyK_
ryp.
2, fiuarp axtMbr H arrp aB JreHHo crrr aHTeHH Sp arcrantuof o rrrrra,
3. C6oplca rerepocrpyKryp r4 cBepxpemeror( MeroAaMa CAlIp,

l. @ugut<o-uareMarl{qecKLIe MoAeJIIz paArrooJreKTpoHHbrx KoMrroHeHToB: pe3rz.cropll, I(oHAeHca-
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2, (tusllKo-:rexHorofuqecKlre u rofloJrorr4rlecrat Moneru
Mr4 r(p o cxeM : MoleJrr{p o B aHr4 e 6 as ontrx rexH o Jrof }rqecKux
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3. Mero4rzra pacqera gKBIlBaJIeHTHbrx MexaHr4qecrs4x napaMerpoB ueu6pau clortsoft TonoJro-
f mv )Wfl gJreM eHTo B Mr{r(p o cr{crevsoft TexHriKr4,
llp oorrupoBauue ceHcopHbrx rr aKrroaropubx sJreMeHToB,

7 . vtIEB H O -MET OApILIE CIt O E I,I I4HO OPMAIII4OHHO E O FE CIIEr{E}IpIE nrirc -
qI,IIIJIIIHbI

Ocuonuars Jrrrreparypa:
1' Bee.neHLIe n dteurouaHofioronur<y. oyu4arraeHTaJrbHbre ocuoBbr r4 Jra3epubre Merorbr ynpaB-

JltreMoro [oryqeHl4s 14 Al{arHoorr.rKr{ Har]ocrpynrypr4poBaHHbrx Marepr4anon: yue6noe noco-
6ue/ C.M. ApaxelxH u I;p.- 3nexrpou, rer(croBbre AaHHbre.- M.: Jloroc, 2015,_744 c,

2. Flesorlzu B,K. Itnanronar drz:urca lr HaHorexuoloruu/ Henonuu B.K.- OrerrpoH. Ter(cro-
Bbre AaHHbre.- M.: TexnocQepa,2013.- I28 c.

3. [sepxcrzucxuir.P,W. Ypaeuennr MareMarr.rqecxofi Srz:uxu: Kypc Jrercqufr.l fizepxuucxnfip.I4.,
Iloruuoe B'A'- 3nercrpou, Tel(croBble AalrHbre.- M.: MocnoBcKarr rocyAapcrB eHlafl- ar(a-
AeMrd{ BoAHoro rpaHcrropr ,2015,.- 66 c.

f(ouo.rruureJrbHas JrrlTeparypa:
1. Hrzrynuu K,C. MateMarurlecKoe MoAenr{poBaHrde B crzcreMe Mathcad: MeroAr4r{ecr(r4e per(o-

MeHAaIIuu IIo BbITIOJIHeHI{IO KOHTpoJIbHlx pa6or rto I(ypcy <Itor'lur,rorepHoe rrH)r(eHepr{oe
MoAeJII4poBauue>>/Hzxyluu K.C.- 3lexrpou. reKcroBr,re AaHHbre.- M,: MocxoBcr(a.rr ro-
cyAapcrBeHHa{ aKaAeMrrs Bo.qHoro rpaHcropr a, 2009 .- 6 5 c.

2, Anepuenron B.Z. ocnoerr MareMarrlrlecKoro Mo4eJrr{poBaHr4rr rexFrr4gecrolx cr4creM: yve6-
soe noco6ze/ Anep'reuron B.I4., Oe4opon B.lI,, Xefi$eq M,JL- 3nercrpou. rer(croBbre
AaHllbre.- EplHcr<: Bprtrrcrcvfi rocyAapcrBennrrft Texur4lrecr(uityuuvepcr,rrer, 2012.-27I c.3, Mercr4rrMareMarr,rrrecroft Susvra: yre6Hoe noco6uelIo.B. fprzunen [uAp,],-3nercpou.
TeI(cToBbIe AaHHbIe.- Touctc: Toucrzfi rocyAapcrBeunrrfi yHr.iBepcrrrer ctzcreM yrpaBJreHrrrr
n par,rrosJreKrpoHrrror, 3rrr ltourenr,2012,- 148 c.

Tfurepne'r-pecypcbr:
1. I(p.ncralnorpadlrauecxas. Lr KpucraJrJroxr4MrrqecKa.fl 6tza ranurrrxAnrr Mr4HepaJroB Lr vx

crpyr(rypHbrx AHAJIOIOB (MI4HItPllCT>ll Pen<uv AOCTyla:

2. Kerw6pu4rrccunfi 6aHrc crpynrypr{brx ilau:ri.rxll Perxuv Aocryna:
htto:/ c.cam.

3. Be2leuue B Teoprdro QyuxquoHaJra rurorHo crull pexuM Aocry,'a:
htlp ://kodomo.fbb.msUru/-golovin/pdf/I5,p4!f

8. MAT EPI,IAJIb HO -TEXHI,IqE CIt OE OFE CUEqEHI4E AI4 CIII4IIJTI4HbI
Jlexqzouuble ayAI4TopI4rI, ocualrleunrre 4ocrcofi n [epeHocHr,rM rrpoeKTopoM Arrfl rrpoBe-

AeHvIs' zal,lslufi. c [pI{MeHeHI4eM I(oMrlblorepHbrx npeserrra\wit rz AeMoHcrpauuoHHbrx ponr4r{oB,
Ay4uroplrra AJItr rlpoBeAeHLrfl. npaKTuqecKrrx rz na6oparopHbrx 3ar-rrrruft, ocuaulenur,re coBpeMeH-
HbIMI'I nepcoHaJIbHbIMIr KoMnbIorepaN,II{, o6re4nudn}rblMr{ B JroKaJIbHyIo BbrqacJrr4TeJrbHylo cerb r4
yI(oMrIrIeI(ToBaHHbIMI{ ueo6xoAulublM cIrcreMHbIM Iz npIrI(naAHbIM nporpaMMH6rM o6ecue.lenueu,
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