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1, IIEJIib OCBOEHI4'I NI4CIII{IJII{I{I,I
tr4syvenue ,{ficqurrJrr4ubr (Mo,qerupoBaHrle r4 npoer$r4poBaHue B HauorexuoJro cry"

.qeHTaMu HanpaBfieHu.f, noIfoToBKLl (HaHoTexHoIofI4I4 It MrrnpocllcTeMHa,I TexHI4I(a] ArI,]Ia-
faer r43yLreurle Qenoueno:roru.recrcrzx reopzft [rs, alur.usa otp$error B TBepAbrx 3HaKONt..
crBo c MareMarurrecfirzMr.i MoAeJTTMLI u Sopua:utsuorvr .qrq BbllonHeHr4q pacileroB p9IlIeHI4Izt
KOHKpeTHbIX TeXHIIqeCKIIX 3aAaq, CBr3aHHbrX C fipaKTlrqecl(r{M npI4MeHeHIZeM OB,

coBeprxeHcTBoBaHr{e HaB6IKoB IIpOfpaMMr,rpOBaHHr rr MaTeMaTrrqecKofo aHaJIv/3a A fi
MoAenefi npoqeccoB HaHorexHoJro 4Iz.

Ilemro ocnoeHr,r.t AI4crlr4rIJIIiHbI rBJrrercrl fi3yrreHlle 6asoe],rx lpr.rHtlr.I[on ,uJrt oAenr{po-
BaHLII npoqeccoB B rrauoclrcreMax, a raJor(e ctroco6oB l,rx l{oHcrpyl4poBaHrrr c rroMo cpeJlcrrl
aBTOMaTI43r.rpOBaHHOf O IIpOeKrr4poBaHrrf .

3 aAa.ur Aucrlun.nunrr :

o I{3yrreul4e cnoco6os MoAeJrhuofo rpeAcraBJleHr4r I4 Br.i3yanr.i3allurr HaHocTpyt{Typ,
ux Soprr,ruponauut u cvcreM Ha ux ocHoBel

. 3HaKoMcrBo co onoco6arrarz [poeKTIzpoBaHr.rx ycrpoftcrn tr r(oMnorreHToB clrcreM
HOJIOTUI,I.

2. MECTO AIICUUIIJII4HI,I B CTPYITTYPE OTIOII BO
fiuuluntmna <<Mo4e:ruponauze u npoeKT]rpoBaaue B rrauorgxHoJror.Iirx))

,qrrcqulJrlrgaM no nu6opy napnartnnoft .racru O[On rroAroroBrc4 6a:<ananpor no
<Hanorexso:rorr4rz r4 Mr4r(pocr4creMuaJr rexHr4Ka).

I4syreurEe Ar,rcuunJrl4Hr,r npeArroJraraer Ha.iIriqfie (tyu4air.tenralrnlrx I(OTOpbre
(MareMa-
MaTepr.ia.-

eopMrzplrorcs y cry,qeHToB rrpu u3yrreHr.iu rrpeArnecrB]rotqr4x ,{ucquflrlrn: <eusr4tta>,

lon>, <Bne4enue B Hanorexr{oJrorzro>, <KnaHroBarr rr craracrrrqecnaa rfz:una>.
Jnaurr_tr, rroJD {eurrbre B paMr(ax r43yqeuvr Aannoft Ancqunnrann, irroryr 6 npr,rM0He-

AeMoFrcTpr4po

qe0coB

FIAHO'IEX"

rlprr

oL--

cJroayro-

3KCI1€]pr4-

r,I3M€rplI-

IIpod)ec-

A Mr4 IIH-
6r:so-

cJreayro-

eToA lro-

tar<a>, <Oclronrr rcpucralnorparllru>, <MarepuanoBeAeHrie HarrocrpyKTyprrpo

HbI [pI4 Ii3yqeHlrlr Apyrl4x cnelll4ajrbHblx AIrcqu[JII'IFI no HarIpaBJIeHIz]o rloAro'roE1{I4, a
BbJnoJrHeu Llr4 ntrnycrHofi rcsa,ru$uxaqu on uoft pa6orlr.

3. KOMIIETEHIII{I4 OFyqAIOIUETOCtI, oOPMI,IPyEMbIE B PESyjTbT
B OEHr{.tr Aprcur4rrJrr4Hhr (MoAyJnr)

B npoqecce ocBoonr.rr ,qanuoil AucqunlruHrr cryAeHT rlt_rpr,rnpyer r4 AeMorir
ulae npoQecczoHarrqble KoMnereHqrzr4:

1) roronuocrr'ro npr4Menrrb coBpeMoHHbre cpsAcrBa BbrrroJrueurzs u pe{arflupo
6pax<enut u ueprerrefi 14 rroAforoBrr.r KoucrpyrffopcKo-rexHoloru'recnoft Aox
(oIrK-a);

2) cnoco6nocrlrq I4cnoJrbsoBarb ocHoBHbIe nplreMbr o6pa6orru fi fipe,qcrraBJr
MeHranbubrx naHnux (OIIK-5);

3) cnoco6noc:ruo yrrl4Tr,rBarb coBpeMeHHbIe reu.qeHrlr{rr pa3Btr-trrfl
relrnofi r.r BrrrrrrcJraTeJrbuoft r:exurErcu, rzn(lopuaqzoHarx rexso,nornfi n
cuoua,rruofi 4gareJrbr{ocrri (OnK-7);

4) cnoco6nocruo I4crroJrr3oBarb HaBr,IKrz pa6ortr c KoMlrbrorepoM, BJIaIeTL M

Qopuaquouur,x rexnolorzil, co6:noAaru ocHoBltbre rpe6onanu.n uuQopuarllro
rracuocru (OnK-9);

5) cnoco6uocrlrc [poBoArlrB Srzsur<o-iraareuaruqecKoe MoaeJrrrpoBar{rze H npo-
r{eccoB HaHoroxHoJroru z u ooGeRToB HaHo- u Mrzr(pocrzcreMr{oft rexsgr<u c lr OBA.
Hr4eM coBpeMeHHbrx r(oMrrbroreputx rexuolornfi (lIK-l).
B pesylr:rare ocBoeliur Aricrlr4nJrrzHbr o6y:arorqrafi cx AoJl)r(eE

qrze pe3yJrbrar6r o6pa:onauux:
1) 3uam: KoHeqHo-painocrgbre ceroggbre MeroAbr, r{crroJrb3yeMrre B MoAeJIrapQBaul4ra,
TeHqr{ana rrJroTHocTI4, MeTOll AI.rCrgeTHofo Moae]IupoBaHr4s ylar(oBor( IJrrr
clpyr(Typooopa3oBaHrrr HaHoKJracTepoB, ocHoBhr MeTo.4a KoHerrFrbIX 3JreMeIlTOq, npHM
K cr4 creMaM MoAorrzpoBaH[s" (OnK-7).



2) Vuerr: c:rpouT r cloplra-ururre MargMarrrqecKr4e MoAerr4 peu6H6rx o6'ognloa na ocrr
pLIM9HTaJIbHO|O r4CCJI9.4OBaHHt LIX XapaKTepIiCTrrK, IIpI.rMeHrTE qI{CIeHHbre MeTOAbI rrpl
3onarrurr MoAengft - arErlOepenrlz anruix ypaluenuir u ux cnc.tett, o,neueriroa .reopuu 

r

reopun rpaQon. (OIIK-5, nK-l).
3) Blalerr: ueroAaMxz KoHcrpyr4poBaHr.ir MareMaruLrecr(r4x a r(oMrrLrorepHr,rx MoAeJre
onK-9).

4, CTPyKTypA rI COAEPXAHT4E Ar{Crlr4rrjTrrHbr (MoAyJrfl)
Arr cqr4rrrll4ubl cocraBJlrer 7 saqgtulrx 2.racon
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PagAer 1, Moaqrupyloutue porpaMMbr rr cpeAcrBa,

1.1. Bu.rucnzrellurrft srccnepuMeHT r{aK ocuoBa KoMrrbrorepr{oro no4etr4poagnl.u. Mi
qecKr.re MoAeJrr.r rz lix xnaccu$r.ir<a\rrfl. (2s,)

1.2.Kpaelrre :a4aqu MareMarnqgcrcofi (bu3l4Ku KaK MareMarr4 qecr(a,f, oclroBa (pMlrr]rore
v o4e:ruponaHr.ir. (2v.)

I .3.Ilosarue o qucrreHHbrx Merorax pelreHr.rr KpaeBr,rx 3araq. llourrrr,re o jverp4e Mon
(2q.)

1.4.@yn4arraenral;Harr cr{creMa ypanneuzft clrzsr.mz nonynpoBolHr4r(a u pa3rnrlnbre clr
voleneil Ha ee ocHoBe. ,{urbc}ysuoulro-.qpeftcf onoe u KBa3rzrrzApoAr4lrayurrgcKoe np
uun.(4u.)

1.5.fpar:u.rurre ycroBr4s B rrHcJreHHoM Mo,qeJrrrpoBaHulr no jlyupoBo4r-rr4roBbrx crpy(Tyl
rrpoBoIHr4r(oBbre Hr.r3rcopa3MepHLre crpyxryptr. (2.r.)

1.6.Ocuonnue ueronbr pellreHr.Is Ronerrno-pa3qocrubrx ypaBHeHl4fi nolynponq4rurxou
ryp: lrero4 Htro'roua u cxeua fynauena.(4u.)

1.7.Mero4 KoHequbrx 3reMeHToB KaK ocuonnoft rraarelraruqecrzit arlnapar cr.iQTeMLr lil:
TexHoJrofl4qecKoro CAIIP SenTaurus, (2q.)

1.1,Vuclenune uerolbr RBaHroBo it xuymu. Moroa cbyuxquona:ra nloruoprur. (2u.)
1.2. Mero4sr r,,ro4eJrr.rpoBaurrrr pocra HaHocrpyKryp, (2.r,)
1,3.Mero4 4zcxporuoro MoAeJrr4porauux pa-:6nenuft u ynanonorc. (4u.)
1,4.Me:roAr,r voleJrrzpoBanrr.s r(Ba3r4(przcraJrrroB r{ cfpanrallHux uanocrpycryp, (2u.)

0fo

I{apno.

floly-

( cTpyK-

6opno-

1.5.Ocsorurre noHrrrrs reoprrr4 pocra KBaHToDLTx ro*ren, Bu:ya-nu3arlur rlpoqgcca pocqa.

l



1 .6.I{orr.tnrrorepur,tft <uagocr<on>: MoAeJrrrpoBaHr{e pocra Au3Jrgr<rpur{oB
BIIX HarroKrracrepon (C1aH16). (2v.)

Pa:ge,n 2, Ilpoercruponauue crrcreM rra ocHoBe HarrocrpyKryp
2. 1. llpoerrraponaHl{e pa.ql4orexHr4qeo(}Ix HaHogJreMeHToB rz r{aH(
2.2. llpoermrzponalrrze Henepuo,qr4qecKr.rx cBepxpglreron. (2u.)
2.3, Snerupo4rarraMrrqegKoe Mo4err4poBaHr{e r4 npoertrfipoBaHug
rer'4. (2.I.)

IIPAKTI'I IIECKI4E 3 AH'ITWI
Tena 1 ; Ilprz6opuo-roxHoJrorrrecKoe MoAeJrupoB aHHe. (2.r.)
Teir.ra 2. Perueur.re 3anar{ MeroAoM Moure-Kap.rro. (4v,)
Terraa 3, KuHerrlqecrtoe ypaBHeurze, Mero.q MoJreryJrlpuoii 4uuar,rurcu,
r<nauronofi 4rznairtrarcu (2u.)
Terr,ra 4. I'panuunbls ygroBfir B qr4cJlgHr{oM MoAgJrapoBanr.Il4 roJlyrrpo
JrylpoBoAHrzKoBLre Hrz3Kopa3Mepuue crpyrrypr,r.(2u.)
Teua 5. flpurrtepbr nprzMener{lrr Mero4a Htrorona u cxeMtr fwrraer{ (2q.
Terr,ra 6, Mero4 KoHeqHt;rx sreMeuros. (4q.)

1. MeroAu naoner<yllpnofi 4rzuauunv 4'r.
2. MsroA Koueqnrx sreMeuror, 4q.
3. Meroa Syuxqrzouana nrornocrfi. 4q.
4. Meroa AacKpernoro MoreJrr.rpoBaur4r (crpynrypoo6pasonanue
rcoe),4v.

opfaHaFe0rcrrx

5. Merog AricKperHoro MoAeJrr4poBaHr4{ (crpyrrypoo6pa:onaur.re 4ua:rercfp[Kon Ha
pn). 4u.
6. Iloryuenue pas6uouust Ha MoJre*yJr{p'bre rroJrr,rgAp'r, KJracrep'3ar{urr lrBep.qorer crpyK-
Typ B MeroAe Allcxperuofo uo4enuponante. 4v.
7.
8. llonyvenrae 4rrarpaMM HanpanJrennocrr{ aurenn rlpaxr:anbnoro rr4na MqroaaMr4
9. C6opra rerepocrpyKryp r{ cBepxpgrrreroK Mero.qaMrz CAIIp. 4q.

5, OFPA3OBATDJIbHI,IE TEXHOJIOfI,II{
B pananax lerrluouHoro Kypca:

5.1. Axrnsnrre rr r{HTepar{Tr4Brrue {ropnrr,r o(yuennn
c qenrrc Qopir.rzporauzx u pasBuTufl nporfeccl.roualrHErx HaBbu(oB cry;ieuron n yuet
qecce rrcnoJrr,3ylorcr aKTr4BrI6Ie r.r r4HTepar{TrzBHbre (l)opr,,{I,r npoBeAel{ur jaHar:lrfi n co

HOM rrpo-
c

BHeayAHTopHoil pa6oroft: (rcourpolr,uue ayAr.rropHbre pa6our, r4H,quBli,4yaJrbHr,te roM
6orrr).
5.2. CauocronrelsHaR pa6ora cryaeuToB
Ca\aocro-sre*uat (nneayguropuaa) pa6ora cryAeHroB Br{Jrroqaer 3aKperlrenr.re
MarepuaJra [pr.r fioAroroBr(e K Br,rloJTHeHrzro r.rH,qr.rBuAyaJjbr,roit 4onaarune{ pa6orrr, r
oKIIM 3aH{TrzrM. Ocnoea cal4ocro.atentnoft pa6or6r - rz3yqeur4e nr4repary,pbr [ro
HIIM LIcroqIrI4I{aM rz xoncnenrv neruuft.
5,3. My.nr,uruegllftnrre rexno;roruu o6y.rsH[g

per(oMeH.4oBaH-



EeKOTOpBIe IZ3 JrerOIrrOHHbrX ri npa"KTr4qecKlix 3arrtTuil [poBoltTcr B
Tr4Melr.rfiHoft Ay4rtop:r'jl/. c ucrroJrb3oBaHr,reM r(oMflbroTopHofo
TaBJrfieTCfl KOM n broTepHBri r(ypc JreKuDfi.
5,4. Peftrusr-mor{TpoJr6
Pefi'ruur-rourpoJrb npoBoAr4Tcr rpr4 pa3a 3a ceMecrp. Ou npe.{nonafaer
rroB no c;reAyrour.rM cocraBrrrotquM: 6arrbr Ha r(oHTporbHhrx
.qoMaIIIHux rr.rrroBLrx 3a4aJJ.vit, paccMaTprIBaeMbIX I{a npar{Tlrqeclo4x
6aruon no KoHTpoJIbHbrM Mepolpurrrl4tM orlpeAe;rterc.f, JreKTopoM, Be,

(sHry cyN

KagecTBo

nlnrx, Pr

B M /Irrr.'
1lpe,[o(r.

15ar.

OJJHEIfi14'I

EJIEH14E

6. OTIEHOTTHbIE CPEACTBA AJ.fl TEITyTUETO KolrTpoJur
IIPOME}KYTOqHOfi ATTECTAUI4I4 IIO I4TOIAM OCBO

r. Arlvrt/JJrlwoau-Apvllr,lruDUe yr r.DasAt }aApvAfirLruvrr1.lvultu9 ltpt4uJu4)(cH4n.
5, fpauuuur,re ycJToBr4rr B rrr4cJreur{oM MoflefizpoBar-rr4u [orynpoBoaHr.i(qnr,rx crpyr.ryf ,

6. I(oueuuo-pa:Irocrg6re ypaBuoHrzr [orylpoBo,4]rrzroBLrx crpyr(Typ. Irfero4 Illrororia u cxeMa
lyvl,rent,

7. Me'ro4 noneqHlrx glreMeHTos,

8. Mero.4 rpynr<qlroua,ra nJrorr{ocrrz.
9. Mero4 4zcrperHoro MogeJrrrpoBaHr.rr.
10. flony'renue p as6uerr4r- Ha MoJrexyn{pulle lroJrr4g,4pbr, r(nacrepr{3ar-lr4r rnepAorenlfux 

"t1,yr,-ryp.
1 1. .{uarparrnuu HanpaBJrer{Hocru aHTeHH tfpar<ralnuoro 'runa.
12. C6opra rerepocrpyr(ryp rr cBepxperxeron MeroAaMr4 CAllP.

@
l

'eirruur-nonrpo,rn J\!1
, Marerraaruqecrtrze MoAeJrH rz ux nraccrzdrzr<aqun. I

H6I I4 YTIEEHO-METOAI4TIECKOE OFECIEIIEHIIE CAM
PAEOTbI CTY.IIEHTOB

6. l. SEliprenaqqpHllbrg,qenllocr'r
1. MareuarlrqecKr4e MoAerru rz ux xnaccutfraraquu,
2. I(paenlre gaAarrfi MareMarr.rqecrofi rf usurctz,
3. I{ucnenslre rraero4rr. Mero4 Monre-I(apng,
4. [z$ cpysnonuo-gpeft {ronoe u rratrzrz4po4iauaMr4qecroe

3. Mero4 4zcrcperHoro MoAenrrpoBaHr4t
6,3-.&!pocr,rJrg lqoMpe4r:caiuocrorrerlnoii pa6o16r:

t. Itony .uq""
ryp.
2. flrzarpalrurr uanp€DJrer{Hocrr4 anrenu tf parc.ranLHoro rr.rna,
3. C6oprca rerepocrpyr(ryp rr cBepxpelreror( laotoaauu CAlIp.

1 1. [uarpauuu HanpaBJrer{Hocru aHTeHH tfpar<ralnuoro 'runa.
12. C6opra rerepocrpyr(ryp rr cBepxperxeron MeroAaMr4 CAllp.

@. Uonnocrl peErnrrr-

Peft ruur-xorrrponn J\!l
1, MareaaaruqecltIze MoAeJrH rz ux rlaccrz$rzr<aqun.
2. I(paestre :a4aqfi M areMarlt qecrcofi r!rz:nr<a.
3, r{uclernrrre uero4rr. Mero4 Moure-Kaplo.
Peiiruur-rcoHrpo.nn J\b2
1. [zc]c]ysuonuo-4peft $onoe z nra3urliApoAr4HaMrrqecroe nplr6nri>neuuaf
2. r{ucleruroe uoleJrr.IpoBaHr4e noJrynpoBoAHnKoBbrx cTpynTyp.
3. Mero4 Huoroua u cxeua fyurvren-r. l

Peft rlrur-rcolrrpo"rn Nir3
1 . MeroA ronerluLrx oJreMeHToB,

2. Merog clyunqrzouala nJrornocrr4.

6,4, Ilpunrepnr,re reurr rcypconJ,rx pa6oi.l
1. (>usuKo-\4areMarIiqec(ze MoAeJrI4 paAriooJreKTpoHu6rx ronanouen'ron:] pe3ficropbr, *ouAenc4-

ropbr, t4 u.qyKTr]BHocrrr, ,qr4oALr, TpilH3rrcropbi, rpauc$opr,raroprr, xotr$yt.aunouuud lraural{.
I
l

I

cTlryI(-



2. (Duguxo-rexHoJrorfirrecKr4e 14 To[oJrofr4qecKarl MoreJr]4 gJreMeHTH

Mr4rpocxeM: MoAeJrr,rpoBarrr4e 6a-:onrrx rexnonorr4qecKlzx
Erre {lparMeHToB 6a3oerx 6rznorrpur,x u yur-rno:rrpubrx crpyKTyp,
BAHI,T'.

3. Mero4ur<a pacr{era gKBrrBaJreHTHbIX MexaHl4qecKr4x lrapaMgrpoB
tl4u lIJIr gJreMeHToB MIiItpocrrcreMHofr Texr{}lKrr.

4. Ilpoerrr4oaar{rze ceHcopnr,rx 14 aKTJoaropnbx 3JreMer{ToB,

7. yTIEEHO-METOII{TIECI{OE I{ I4HOOPMAUI,IOHHOE
III4IIJII,IHbI

Ouronuan Jrnreparypa:
1. BneAenrze n {elr,ronanor}oroHr.rKy. OynAaltenr:alrubre oclloBbr rz

IteMofo nolyrreHr4r I,I Ar4afHocTlzKrr Hal{ocTpyl(TypripoBaHHr,rx
6ue/ C.M. Aparcenau rz 4p.- SlexrpoH. TqrcroBbre AaHHue.- M.:

2, HenomzH B.K. KnaHrosa.{ dru:lrn4 u nauorexuolorraa/ Henolus B
rrre gaunr.re.- M.: TexHoctf epa, 2013 ,- l2B c.

3. ,{:epNuucnaft P.L{. Vpanuenr4{ MareMarr4secroit rf usrExra: rypc
Jloruson B,A.-,3nentpoH. Ter(croBrre,qaHHbre.- M.: Mocroncrcan
AeMr.r Borr{oro rpaHcflopra, 2015,- 66 c.

,{ono.lullre,rrnan anreparypa:

cy.qapcrneuuas aKaneMrr.fl BoAHoro rpancnopra, 2009.- 65 c,
2. Aeepueuron B.lI: Ocnonri lraareMarn Lrec(oro MoreJrr4poBaHrzr rexn

uoe noco6r,rel ABepqeHKoB B.14., @e4opoe B.II., Xefi$eq M.JI.- O

Ter{croBbre AaHHr.ie.- Touctt: Tolrctczfi focy.qapcrBeHHbrft
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Pa6o.rar [porpaMMa o.qo6peua na
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