
Muuucrep crn o o 6p a3 oB aur{fl r{ Hayrs{ po ccuft crcoft {r eAep aquu
(D e4ep anruo e ro cyAap crB er{Ho I 6roArrerH o e o 6p as on arsrbHo e yqp eiK.qeH4e

Bbrcrrrero upodlecczoHaJrbHoro o6pasonanza
<<B.rraAnuupcrcuft rocyAapcrBeHHbl

IrMeHu A,uerccaugpa lpuropbeBrrsa n Hra
(B.uIY)

YTBEFntAAFO

PAE OqArr IIp o TPAMMA Ar4 CIIpIfI JTI,II{bI
I4urellercryaJrbubre cucreMbr

(uauueuonaHue AllcUun,nusur)

Hanpan.nenlre uoAroroBnrr :

HOJIOT!II4

IIpoSu"rrn/rporpaMMa rroAroroBKrr

Yponenr Bbrcruero o6paroeau unz Qat<ananpuar

(fropma o6y.reuun: orrHaf,

Bra4urr,rup 2015



1. rIEJrr4 O CBOEHVTfl nr[cr\r4frJrr4Hbr
I{enrro ocBoeHlzfl r\rcrJLrnlruHrr (lro,uyrra) <ZurenneKryaJrbHbre clrcreMbD rrBJJflerc{ (foprnu-

poBaH[e cucreMHoro 6asonoro [peAcraBJreHtrfl., [epBr4rrHbrx 3ualufr, yiraenufi r{ HaBbrKoB cryAer{-
ToB tlo ocHoBaM I{Hx(eHepl4tr3uaHurt, KaI( HarIpaBrIeHLIrc ttocrpoeHrr.tr r,rHTeJrJreKTyanbIrbIX crrcreM, a
TaM(e IloflyrreHue o6u1ux [peAcraBJrestlfi o [pl4KnaAFrbrx crrcreMax rzcKyccrBeHHoro r,rHTeJrJ]er(Ta r4

ponu I{cKyccrBeHHoro I{HTeJIJIeKTa B pasBurr4lr ran$oprvratrrKrr B rIeJroM, a raK}I{e, B Hayr{Ho-
TexHr,rqecKoM rrpofpecce.

3 a[a'ru Ar{ crlrrlJrr{Hbr :

- Aarb ocHoBbr MareMarurrecrofi Teopuu llcKyccrBeHHofo r{HTeJrJreKTa;

-,qaTb ocHoBbI r4HTeJrneKTyaJrbHbIX cLrcTeM;

- @opnarzpoBaHl4e HaBbIKoB trocrpoeHI4s.MareMururqecKrax lro4erefi, ualr6onee rroJrHo orBerrarc-
rqux rpe6oB aHlr.sM rro craBJreHnofi gaAa.ru ;

- a3f{eHze cuoco6oB peanl43aupllz MeroAoB }IcKyccrBeHHofo rrHTeJrJrer(Ta B BrrAe rrporpaMM Anrr
3BM;

- nprzo6pereHl4e HaBbrKoB [JraHI{poBaHus sKcrtepuMeHToB u o6pa6orrcr4 rlx pe3yJrbraroB,

2. MECTO AI,ICqUilJTI4HbI B CTpyKTypE oIIOfI BO
[auuax l.Lrar\vilrLrHa orHoclzrcs K Bapr,rarueuoft qacrr.r OIIOI Lr trBtrfl.erefl. o6qsarertHoft

AI{cqrIrIJII{Hofi. Zsyleul{e AI,IcIII4nJII{HrI tBJlflercr rrpo4on}r(eHueM c ypoBH{ CIIO rz [poxoAr,rr B
5-lr ceuecrpe u lazupyercs Ila 3HaHI,I.rIX, npuo6perdHHbrx cryAeHraMrz B paMKax KypcoB Mare-
Mar[rlecKoro aHaJIrI3a, a.nre6prr I{ reoMerprzla, 4u$$epeHrlr{aJrr,Hbx ypaBuenuft, 4rzcrperuoft
MaTeMaTrrKyu [P.

,{anHufi rypc odecuerrrlBaer Aalrnefiuree [syrreHr4e Ar{cqrrnJ]uu <pacnpeAeleuuas o6-
pa6orra un0oprvraquv>> v.lBJltlerc.fi 6agoerrlr Anfl rz3rreHvs. cilerrug'JrbHbrx Ar.rcuulnr{H.

3natrnl, noryrreHnble B paMKax Iz3r{eHr4r Aauuoft Ar4crlulnr4Hbr, Moryr 6n64 npur'reue-
Hbr Anf, HarrLraalJr4fl. nrrnycruofi ruanu$Hrcaquonuofi pa60rr,r.

3. KOMIIETEHIII4I,I OEYTIAIOIIIETO C.g, OOPMI4PYEMbIE B PE3YJIbTATE
o c B o E HVrfl nI,/CWrrr J[rHbr (M oAyJffr)

B pesylrrare ocBoeHlul,4IzcIIulnI{Hrt o6yrarorquficr 4orxceH AeMoHcrpapoBarb c{e.qyrour.re pe-
3yJrbrarbr o 6paaon anux :

- cuoco6Hocrb I4crloJlb3oBarb coBpeMel{Hbre LrHcrpyMeHTaJrr,Hbre rr BbrrrrrcJrrrreJrblrble cpeA-
crna (lIK-3);

- cnoco6Hocrb erfrlercrr'rnuo rpI4MeHflrr 6agonrre MareMarrrqecKrre raalus. n rznsqpuarlr4oH-
HbIe rexHoJIofI4I'I IIplI perreHul{ npoeKTHO-TeXHrZqecKLrx u nprzKnalHbrx 3aAaLr, cBtr3aHHbrx c
pa3Br{TrzeM r4 rrcrroJrb3oBaHr4oM UU$Opruaqr{oHHbrx rexHorroftrfi (lIK_6).

B pesylrrare ocBoellzs AI{cIInnnI4HbI cryAeHT roJr}r(eH AeMoHcrpr4poBaTb ocBqeHr,re y*a-
3aHHbx KoMrlereHrluft no Aecl(pulrTopaM (3HaHtrfl, yMeHLrg, BJraAeHI4s)), B coorBercrBlrl{ c reMa-
TIzqecKI4MI4 MOAyntMI{ AIZCqUTIJII,IHbI, rlpr4MeHsrb rroJrrreHHbre 3HaHkrs B rrocJreAyroglgrra o6yve-
Htz'n n upo@eccrzonallnofi AerreJlbnocrrr :

1) 3uarr: olpeAeJleHrze o6llux (boprra, 3aKoHoMepHocrefi, r{HcrpweHTaJrbHbrx cpe.qcrB AJ1'I
Aaunofi AI4cIII4nnI'IHrr (lIIt-3); [apaAl4rMbr 14 MeroAoJrorr{r4 rrporpaMMr4poBaFru4, oco6en-
Hocrefi t36IKoB rlporpaMMupoBaHlzf, o6ulero u crrerluanbHoro Ha3HarreHr,r r., uaulorree
III4pOKO I{CnOJIByeMbIx cpeAcrB rlporpaMMrrpoBaHrzfl; coAep}r(aHr4e, ocHoBHbrp sTarrbr rr
TeHAeHuIr[ pasBvYlufl. rlporpaMMl{poBaHr{.f,, MareMarr4rrecKoro o6ecne.{euun z uu$opua-



2)

3)

Ilnor{Hbx rexHoJrorr4fi (nK-6); ocgoBHbre r(oHuerrryanbHbre [oJro]Ke]r]r.f, $ylrrquouanr,-
Horo, rorl4qecKoro, o6terrHo-oplzeHTl,IpoBaHuoro rz Br43yaJrbHofo HanpaBnel{raft (lIIt-3,
6);

Yvrerr: rrog.f,rb rrocraBJrenHyro 3aAar{y (lIIt-3, 6); r}ropruynupoBarb pe3yJrbraT (lIIt-3, 6);
LIsBJIeKarb [one3Hyro HayrrHo'TexHl4qecKyro rzH(fopivraqnro rz3 gJrer(Tpoggrrx 6z6lnorex,
peQeparunHbrx r{ypHaJroB, cerrr Irlurepuer rr r.rr" (ilK-6);
BnaAeG: cnoco6uocrbro ysllrbcr (lIK-3); KoHreKcrHoft o6pa6orxofi raurpopl,{arlr4u ([K-
3, 6); HaB'IKaMI'I nrr6opa, npogKTl,IpoBaHr4s., peanrr3arlr4r4, orleHKrz KarrecrBa u aHaJUr.a
e&{rerurnnocrrl nporpaMMHofo o6ecue.{enutr rrs. perxeHr4r 3aAarr B pa3Jrr4yHbrx npe.q-
MerHbrx o6nacrrx (nK-6).

4. CTpyKTypA ?r COAEPXAHI4E AT4CUVIJTI,IHbI
o6t{as rpyAoeMKocrb ALrcq!ilJrr.Hbr cocraBfl.ser 3 saqerHrx eAr.r'arlbr,
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1I,

2.

JIEKUprpr
CrEcreurr I{cl(yccrBerrHoro rIHTeJIJreKTa. Ocuonnue [o]rrrrrz.f, r,r o[peAeneHr4fl. O6rracrr npra-
MeHeHI4t. I4wopux pa3BnrLrs.. Apxrarerrypa crrcreM rzcKyccrBeHHoro r4HTenreKTa. llp.a-
craBneHl{e suauuit B I4HTeJIneKTyanbHbIX cr{creMax. [aHurre Lr3*aHvfl.(2uaca).
Mo4eru trpeAcraBneHl{t sHaHrzfi. llpo4yKurzoHHar MoAeJrb.. llpavar u o6parnat qeroqKa
paccyll(AeHzfi. Cerr,raurl4qecKze cerz. OpefiMoBbre MoAenrz. OoprraalrHbre rorurqecrore MoAe-
nu. I4c'rucneur.r.rr rpeAr4KaroB (2 uaca).

Mo4elra npeAcraBJreHl4t 3HaHIzfi. Oopvraabubre JrorrrqecKr,re MoAeJrI{. He.ret6arl loruna. Oc-
HoBHbre rro}lflTvt'fl TeopI4Iz Heqerlorx MHolr(ecrB, Onpe4eneHr,re HM. Onepaqaz uaA HM. llo-
HflTue o-ypoBHero MHoII(ecrBa' Teopeua o AeI(oMrIo sLrrluv. Oneparla.s ae$sagrarcaq uu (2 ua-
ca).

Mero4rr rlocrpoeHl4x Synnqrzft npl{HaAJre)KHocrr.r. llon.s:rze HerrerKofo orHoruernr4r. Onepa-
III4I'r HaA HeqerKIzMI{ orHolrreHLInrau. Teoprzr npu6nzxteHl{blx paccy)r(AeHufi. KoUnosgrllroFr-
Hoe rlpaBuno BbIBoAa. Teopzx nprz6nrzxceHHbx paccyrr4eurzft. Jlorrzqecrue cB{3r(r{. Jloruro-
Jrr,rHrBtrcrr4qecKoe orrtlcaHr{e cr4 creM (2 uaca).
OcuosHnre IIOH{TII{ TeopIzI{ HeqerKrlx MHo)r(ecrB. Teopun upu6nunceHHbrx pao,cyr(AsHr4fi.
He'rerxue roflzr{ecKue BbIBoAbI. Ocnosurre sranu.Alropr4T { Mamdani u Larsqn, Sugeno,
Tsukamoto 14 ynpoqeHurrft anropr4rM HeqerKoro BbrBoA a (2 uaca).
feneru'recKrle aJlroprltnatr. KouuoHeHTbr reHerr4qecKoro aJrropr4rnaa, oueparopbl reHerlrrre-
cKofo aJlroplzrMa. Hacrpofttca napaMerpoB reHerrzr{ecKoro aJrropr.rrMa (2 vaca).
Heftpouurte cerrl. OcnosuHe rloJlolr(eHr4.s. Mo4elr ueftpoua. ItnaccuQuraqus HC. Brr6op
crpyKrypbr HC. Knaccufiuxaqut HC. oyHnqlroHr4poBaHue HC (2uaca).
Hefipouurre cerlr, Alropuruu o6yreuus HC" o6yueHze o4uocnorluorl ceru, Aryoparrrr o6-
parHoro pacrpocrpaHe[Lrfl. oilru6ru. O6yveHrze 6es yuuren.r. Mero4u Xe66a. Amopr,rru
Itoxosena. HC Xon$unaa. HC Xeirauuura (2 wca),
fra6prn4Hue cerl4. Ocuoeurre rourrrr4r. o6rquft anropr,rrM o6yueuux. cerz. erpynrypa
ANFIS (2uaca).

JIAB OPAT O PHbIE 3 AF''SITVTSI
Jra6 op aro p uat p a6 ora Nb 1. llpo errupoBaHrre IrIC c npulreHeHr4eM
rrpeAcraBneHr4.fl 3HaHr4 it (6 uaca),
JIa 6 o p aro p Harr p a 6 ora J\!2. llp o ercrr,rp oB aHr{ e L'IC c nprzl,reHer{r{ eM
irao4enerl ocHoBaHHbrx Ha HeqerKoft lorur<e (6 vacon).
Jla6oparopHarr pa6ora J\!3. llpoercrr.rpoBaHr{e IrIC c npuveHeHneM
(4 uaca).

Jla6oparopual padora J\b4. llpoexrrzponauue IrIC c
cereft. (2 uaca),

[przMeHeHrzelr Heft pouHbx rr ru6pu4urx

5. OEPA3OBATEJIbHbIE TEXHOJIO|PILI
[nr 4ocru)KeHlztl niIaHIrpyeMbIX pe3yJlbraroB ocBoeHLrtr Avrcr\r4[rrr{Hbr r{crroJrb3yrorc.s

cn eAyroulr4 e o 6p as o n are Jrb Hbre rexH o Jro f 14 r,r :

- rzu@ opuarlr{oHHo -pa3Br{Baroqr{e rexHoJrorr{r4 :

- p€r3Br{Baroqv e npo6nerrauo -opr4eHTr{poBaHHbre rexHoJrorrzr{ ;

JIr4r{H o crno opl{eHTl,rpo B aHHbIe rexHo Jrorl4 rz o 6weHu_rr.

4.

6.

7.

8.

9.

rrpoAyKrlr{ounoft MoAelu

rp oprraanruux JronzqecKr{x

f eHeTrar{e cKr,rx ajrf opr{TM O B

Jla6oparopuue
3AHflTUg.



Meroa IT -r T T
Pa6ora B KoMaHAe f

Case-study -r

llpo6leuuoe o6yueuue + +
Itourerccrrro e o 6y.reuue 'r +
O6yueurze Ha ocHoBe

OIIbITA
+ T +

khtguuugyanruoe o6y-
IIEHTZE + +

Merr,4acqv nJrr4Hap Ho e

o6yueuue
+ T '7

Olepelcarorqa.rr caMo-

crorrerbHa.f, pa6ota +

B parr.rxax r.r3rreHr4s Arrcrlr4rrJrr.rHbr Bo3Mo)rGo npuMeHeHrze rrr[poKo cneK'rpa o6pa":ona-
TeJIbHbx rexHoJrorr4[r: reKrluoHHo-ceMrzr{apcKa.f, cr4creua o6y.reuwx (tpagurlrroHHbrp neKrlr.roH-
HbIe I{ na6oparopHbre 3aHtrun); case-study; rraero.4 rrpoer(roB; o6yueuze B MaJr6rx rpyrrlax; Ma-
crep-KJlaccbl; rIpI4MeHeHue MyJIbruMeALra rexHoJlorlzft (npone4eHr4e Jrercrlr4oHHbrx sausrlufr. c
rIpIzMeHgHI4eM KoMrIbIorepHbIX rlpe3eHTa{Izft rz 4eiraoHcrparlr{oHHbx poJrr4KoB c rroMorqbro trpo-
eKTopa vlrr4 3BM); TexHoJIoMt pasBr4Tufl. Kpurr4rrecKofo MrrrrrJreHz.fl; raHsoprr,rarlrzoHgo-
KoMMyHI{KaIII4oHHbre rexHoJroruz (npuueuenze uu$opMarlr{oHHrrx rexHoJrornfr Ntq Mogrrro-
pr4Hfa teryu{efi ycrreBaeMocrkr cryAeHroB rr KoHrpoJrrr snaunft).

6, OUEHOTTHbIE CPEACTB A /.Jrfl. TEKyIIIETO KOHTPOJITI yCTIEBAEMOCTI4,
flx' oMExtvr o tIHofr arrn crAUIr I4 Iro I{T orAM o cB oEHI4rr IWr6;1Iu-

IIJII'IHbIIIyIIEEHO-METOAI,IqECKOEOEECIIEqEHI,IECAMOCITO'ITEJIb-
HOZ PAEOTbI CTYNEHTOB

uoAelefi nper-

Ilpr.r 4nuxeHr,rq o6xo-

flpu coctaBJIeHI'Iu B3 ucnonr3oBarb rrolflTufl; racraHIJutrAo npensrcrBr4rrr rroJrorro-
HIre [perl.flTcTBI4.fl, I{anpaBJ]eHIZe ABI{}I(eHI4', CKOpOCTb ABI4}I(eHLrfl,Iinc-ra1rlafl A0 MecTa
Ha3HarreHu.f,,

2. Onracam 6azy zuanuft npe4nreruoft

craBJIeHI{s gnauuft:

o llpoAyxrlkroHHbre npaBvrlra,
o CeuaHu,Iqeclflrecer4.

o oJiacrr4 c lrcrro Jrb3 oB aHr.reM cJre,qyrotr1ux iraoA gleft rrp eA_

TEKYIIII4TZ TOHTPOIT
Texyrqr,rnr KoHTpoJreM ycrreBaeMocrtr rrBJrf, erc.lt

peftrrznr-noHTpoJrs.
4eftcrnylorqar B yHr{Bepczte1e cucreMa

Kourp o.urHbre B orrp o crr n p eriu,rHr-KouTp o"rrro J\b I
1' OnrEcau 6asy suauttil upe4ruernoft o6nacrrz c rrcloJrb3oBaHr.reM cJreAyrouux

OTAB JI EHI,III Sr.A:gUft :

o llpo.4yKrlr.roHHbre rrpaBr{Jra,
o Cerilauruqecxlze cerr.I.
o @pefiutr,
o JlornrralpeAlrKaroB.

llpe4nreru ax o 6nac* : ynp aB Jre'r{e nro 6ullurur,r p o 6ororu,
I-{enr: Itax uon*ro 6rrcrpee npu6r*r B Mecro Ha3HarreHar.

.4r{Tb npelsTcTBr{.f,.



. Opefiurr,
o JloruruupeAr,rKaroB.
flp e4rr'reruag o 6nacrr : p eryJrr4p o B aHHe Aop oxHoro ABr.DKeHr{.s
CTO-3B.

Ha repeKpecrKg yJrrzq

3aAa'ra: ras6excarr 3aropoB (noruuecrno MarrrrrH He npo[reArxrzx nepeKpecroK no o6oau
yJrrrr{aM AoJrxGo 6rrrr vruuuvralrulnvr).
llpu cocranlre:unvr E3 ucnonmoBarb [oHrrr4.f,: KoruqecrBo Marr]r4H Ha yJurlde Q]O, rona-qecrBo MaIuvH Ha yJII'rue 3B, npevr ABLIII(0HI4f, ynl{rlbr CIO, npelrx lBr{}r(eHr.rfl ynuqrr 38.3' onucarr 6asy suanuft npe4lrteruofi o6racrrl c r4crroJrb3oBaHr4eM cJreAyrou{r4x ruo4eneft npe,q-

craBlreur4fl. suaHzfi:

. llpoayxqaonHbrg rrpaBr4[ra,
o CeuagrzqecKr.recerlr,
o Opefiurr,
o Jlorur<ulpeArzKaroB,

flpe4vrerHa.f, o 6ractn : yrrp aB JrsHr.e Mrrr(poKJrrrMaroM B [oMerrleHr{rz.
3aAa'ra: llo44eprxunarr rouSoprHrle [apaMerpbr reMrreparypbr r4 BJra)r(Hocrr.r B rroMe-
IIIEHIIH.
llpu cocraBJreul'Iu B3 ucnolrcoBarb rloH.f,rrrs: noAar{a rerrJroro Bo3Ayxa, noAarra xonor-
Horo Bo3ryxa' rloAarla cyxoro Bo3AP(a, 

''o,{aqa 
BJIa}r(Hofo Bo3rp(a.

KoHrp o.urHbre B orrp o cnr lc p efi ruHr-r(orrrp o,rrro Nb2
1' ouuca* HeqerKyro gKc''eprHyfo crlcreMy, BKJrroqa{ rr{HrBr4crr4qecr(r4e repeMeHHbre onr4cbr-

Baroulue BXoAbI I'I BbrxoAbl cI'IcreMbI, HeqerKylo 6asy suauuft, rar Jrorr{Ko-Jrr.rHrBlzcrr4qecKoe

olll{caHl{e cl{creMbr. llpunecru rpaftuvecnrafi npunaep peaJrr43arlau HerrerKoro BFrBora Anfl
orrpeAeJreuuoro ua6opa BXoAHbrx sHa.Ieuufi .

llpe4uernax o 6nacrr : ynpaBneHrre uo6rElrnrru po6orou.
{enr: Kar< uoxtuo 6rrcrpee upv6rtrl B Mecro Ha3HaqeHu st.IlpuABr4)r(eHrrr4 o6xoAurr
IIpelrtrTcTBr,I.rr.

rlpz cocranlre.'ulr E3 ucnolmoBarb rlonsrr4.f,: rucraHrJus.Ao nperr.f,TcrBr4.f,, rroJlolr(eHpre
lpe['{TcTBvls''HAII9aBJI9HIIO ABUN(eHufl' cl(opocTb ABI,I}I(eHHtr, AucTAHIJvrfl,Io MegTa
Ha3Har{eH14g.

2' ouucarr HerrerKylo gKc''eprHylo crlcreMy, Br$rrcrlafl rrrrHrBr4crl4qecKpre [epeMeHHbfe onr.cr,r-
Baroqtre BXorbI Iz BbIXoAbI cLIcreMbI, Her{erKyro 6asy suauuii, xaK JIofrIKo-Jrr4HI'BI4prIzqecKoe

onI4caHI'Ie cllcreMbl. llpunecru rparpuvecxzft npzlaep peaJrr'r3arllrrz Herrerr(oro BqrBora rnt
orrpeAeJreHuoro Ha6opa BXoAHbx sna.reH[fi .

llpe4ueruax o6nacrr: perynlrpoBaHlzg Aopor(Horo ABr.rlK eHus. Hanepe1pecrr(e yrurl
CIO-3B.

3aAa'{a: ag6eNam 3aropoB (rolu.recrno Marrrr4H, He npolreArrrux nepeKpecror( po o6ouu
yJrr{rlaM ron}r(Ho 6rrrr uauuuanlutrrr,r).

IIpIE coctanlreHrrv B3 zcnolr3oBarb rloHflTrrr: KoJrlzqecrBo Marrrr4H Ha ynlrqe CIiO, rcora-qecrBo MaIITI4H Ha ynaqe 38, npevx rBIDI(eHIzt yJILrIIbr CIO, nperrax ABr,r)r(eHr4.fl ynrzqrr 38.
3 ' onucarr Her{erKylo ol(c''eprHylo cl4creMy, BKrrorrafl JrraHfBr.rcrr,rqecrc4e nepeMerrHEle orucbr-

Baroqr4e BXOAbT r4 BbrxoAbr cr,rcreMbr, HeqerKyrc 6azy suauufi, rax Jrofr,rKo_

JIIrHfBpIcrLIrrecKoe oullcaHl'Ie crlcreMr,I. llpunecru rpadluuecrcuft npzrr,rep peanrz3arlgr,r Herrer-
I(oro BbrBoAa 4'nfl. olpeAeJreuuoro ua6opa BXoIHbrx sHa.reuzfi"

flp e4nrernaa o 6uacrn : yrrp aB JreHr{e MrrKp oKJrr,rMaroM B rroMerueHur{,



3aAa-ra: llo44epxtltnarr rou@oprHble [apaMerpbr reMrreparypbr r{ BJra}rgocrr4 B noMe-
UIEHI4I4.

llpu cocranlre:uutr E3 ucnonr3oBarb rlourrrr,r.rr: rroAaqa rerrJroro Bo3Ayxa, rtoAarla xoJror-
Horo Bo3Ayxa,rro4aLra cyxoro Bo3lyxa, noAarra BJIoI(Horo Bo3Ayxa"

Kourp o.urHbre B orrp o cr,r rc p etrrdnr-r(oHTp o.rrro J\b3
Oqeura no pefiruur-KoHTponrc Ns3 {opurzpyercs rro rrrofaM BbrrroJrHeH}r fl v 3arrrvrr rra-

6oparopHrrx pa6or [pr{ orBere Ha AonoJrHr{TeJrbHbre Borrpocbr. Tevru na6oparopH6ix pa6or:
- llpoenu4poBaHlle I4C c npurr,reHeHpleM InpoAyKrlzounoft no4eJrrz rrpeAcraBrreHz.s s[rauzrl.
- llpoerrupoBaHl4e I'IC c upultgHeHlreM froprraanruux flofuqecKl.rx MoAenefi ocuoeaHHbrx Ha

ne.rerrcoft JrorrrKe"

- llpoertrrpoBaHr4 9 IrIC c npuvreHeHr4eM reHerr.rqecnr4x anropr4TMoB.
- flpoerrapoBaHrde r4C c npurvrer{eHr4eM uefiponurx u ru6pugwx cereft.

Boupocu AJrrr 3aqera
1. Cucteurr rlcl(yccrBenHoro I{HTeJrJreKTa. ocuosurre roH.f,Tu.s r4 onpeAeJrellrl. o6nac6 upu-

MEHEHI{'I.

2. cacteurr 
'ucKyccrB 

eHHoro r.rHTeJrJrerff a. wuopux pa3Burufl .
3 . Apxrzrerryp a cr4creM 14 cr(yccrB eHHoro r4HTeJrJrer(Ta,

4. flpe4craueHlze 3HaHI{ft e uurerfler(TyanbHbrx crrcreMax. ,{auuue vr 3HaHLrs.
5. oco6eHHocrv suaunfi. flepexo4 or Ea:rr Aaunux K Ea3e 3nanufi.
6 . MoAenz r'p eAcraB Jregrrrr 3r{ aHHft . llp oayrcq uollafl. MoAeJrb, llprzueprr.
7, MoAenn [peAcraBJIeHrI.q 3HaHr,rft. llpoayKur4oHHar MoAeJrb. llprrraaa u o6parHqa uelor{Ka

paccyx<4euzfi.

8. MoAelu [peAcraBn e*rnr 3*aHnit. ceuauruqscKr.re ceru. rlpzueprr.
9. MoAenu npeAcraBJreHr.r,r 3HaHr4ft. opeftrnroBbre Mo.4eJrra. llpzr'repr,r,
10. Mo4enu npeAcraBJleHlzf, 3HaHufi. OoprraanbHbre Jrorr4qecrrze MoAeJrrr. Llcrlucrrcuu{r [pe4r4Ka-

TOB.

1 1' Mogenu [peAcraBnel{I,Ifl 3HaHI{ft. OopnaanbHbre JrorrdrrecKr4e Morenu. He.{erKa.f, JrofLrKa.
12. Ocnonuble fIoH{TI4sreopwueqerKr4x MHo}r(ecrB. Onpe4elenue HM. Onepaquz rtaa HM.
13' ocuonHble rloHsrl4t reopua Heqerrux MHolr(ecrB. lloHrrue CI,-ypoBHero MHolr(ecrBa. Teope-

Ma o AeKOMrrO3r4rIrIu.

14. OcnoeHble rloHtrlzs.Teopurr Heqerrszx MrrolrecrB. Onepaqux 4ecp6asrzraqrarz. l

15. OcuoeHble rIoH{TI4fl Teopru HerrerKl4x MHo}KecrB, MeroAu nocrpoeHr.rs dynxqnp lpvHa1-
JIE}I(HOCTI{.

16. oOlronuble rloH.f,Tat reopuu HeqerKl4x Muo)r(ecrB. llongrue HeqerKoro orHolrreHr,r.fl, onena-
I\I4LI HAA HeqeTKI{MIit OTHOIII0HU_SM}I.

17. ocHonHble rloutrlds reoplzll HeqerKlrx MHolr(ecrB, Teopz.r uprz6raxreHHbrx pacqyxAeHaft.
Kolruosraqr4 oHHoe [paBlzJro BbrBoAa.

18. Ocuonuble rIoHtITIrs reopuu HeqerKl4x MHolKecrB. Teopzn upu6mzxceHHbrx pacgyxAe1u4fr.
Jloruqe crrae cBs3 Kr4. JIo ruxo -rrzHrBr{ crr{rre cKo e ortlcaH r,r e cr4 creM.

19. OcuonHble roH.srl4s. Teopr4u HeqerKLIX MHolr(ecrB. Teoprax rpu6ruxreHHbrx pacqylrlenzft,
He.{erl<r4e rof tzqecKl4e B bIB oAbr. O cu onHlre gralIbr.

20. Ocnonnble rIoH-trrrfl. Teopuv HgqerKr4x MHo)r(ecrB. Teopan nprz6ruarceFrHbrx pacoyrtAesufi.
Anroprzrrurr HeqerKI,IX roruqecrr{x BbrBoAoB. Anropurna Mamdani u Larsen.

21. Ocuounble IIoI{arlIfl. Teopr4zr HeqerKlrx MHo)r(ecrB. Teopux npu6moxeHHbrx pacgyl4euuft.
Alropzrubl HeqerKl4x JIofrrqecKLIX BbrBoAon. Alropu:ru Sugeno, Tsukamoto z ynpouen-
nrrft anropr4TM Heserr(oro BbrBo,qa.

22.lenetwqgclflze aJlroplzrMbt, ItorrnoseHTbr relrerrzr{ecKoro aJrfoprzrMa.



23, fenerzqecKne aJrropr4TMbr. oneparopbr reHerrrqecKoro aJrropr{TMa,
24'|e:r,eruqecKl{e anroplaTMbl. Hactpoftna [apaMerpoB reHerrrqecKoro anropr.rrMa.
25. HefipoHHbre cer[. ouronnrre rroJro)r(eHr.rr. Mo.qer, uefipoua.
26.HeftpouHbre cerrr. Knaccrz$raxarlr{fl HC, Bu6op crpyr<ryprr HC.
27, rJ.eirp ouHbre c err4. Knaccz(p rE r(a\vs. HC. oynxur4oHrrp oB aHne HC,
28, I{efipoHHbre cerpr. Alropzrurr o6yleuz.rr FIC, O6y.reHHe olnocloftuofi cerrz.
29.HeftpouHble cerl'I. Alropurirart o6yueuux HC. Arropuru o6paruoro pacrrpQcrpaLreHufl

orurz6ru.

30, IJefiponHble cerll. Amopururt o6y.reuus HC, O6yueHr,re 6es yvzrers. Mero,4r,r X,e66a.
31' Heftpoullble cerl4. Alroprzruu o6yveHus HC. o6yrenue 6es yuuren.n. Arropunvr Koxoue-

Ha.

32, Hefipouubre cerrir. HC Xonr[uu4a.
33. HefiponHbre cerr.r. HC Xeir,rnrunra.

34. HeftpouHbre cerrz. HC 4eyuanpanneunofi acco\vurnnnofi naru.sra ([AlI).
35. fu6puaHbre cerrr. ocnosurre rroH.srr4r. o6rquft anfoparM o6yuenux.
3 6. f u6pu4Hbre cerr4. Crpynrypa ANFIS.

B oup o crr AJrrr rpo B epnr{ caMo croqrerbHoft p a6 orr,r
1. 

rlenoeeqecrcnfi pasyl,r vru ucr(yccrnenurrft r.rHTeJrJrer(T: 3a KeM (ueru) 6yayruee?
2, r{ro rrroxrer pr3MeHLr-rb LrcKyccrBeHntrft unrelnerr?
3. IIeNa ornu.rarorc.f, rzcKyccrBeHnrrfi znrenJreKT or qeroBeqecxoro pa^:yua?
4. VII4, xtaccu$rzrcaqux, o6lacrn npr.rMeHeHr4s.
5, IrlccreAosaHrrs ro reveLIW.
6. r{:ro raxoe r4cr(yccrBeHnrrfi uureunerr?
7. Kaxue cl4creMbl llcKyccrBeHHoro r4HTgJrJreKTa cyqecrByror B Hacrosulee npeux?
8. 9ro 6yaet, ecrv. r{cKyccrBeHHrrft unrennenr uo6eArzr pa3w .{eroneKa?

7 " YTIEEH O -MET OAI4qE CK OE I4 I4HO OPMAUI4OHII OE O EE CIIE qEI-II,IE

IT4CUUIIJIIrHbr (M oAyJffr)
a) ocuonuan nlrreparypal
1. Pyrxoncrar [' HeftpoHHrte cerl{, feHerur{ecrs4e anropr{TMbr vt HerrerK}re qr4creMbr I

Pyrr<oecra-l ,{., llttnarmcrcraft M., Pyrroncxufi JI.- SrrexrpoH. TeKcroBbre raHlrbre.- M.:
fop-aual IruHLrs. - TeleroM, 2013.- 384 c.

2. llurerrexryanbHbre crrcreMbr: yue6uoe noco6rze/ A.M. ce\lenos [u ap,],- 0rerrpou,
TeKcroBble AaHHbIe.- Opeu6ypr: Opeu6yprcxrzft rocyAapcrBeHHblfi ynrznepcarrer, 3EC
ACB, 2013.-236 c.

3' ZurenlertyaJlbHbre crlcreMbl: MeroAr4rrecKrze yKa3aHufl, K na6oparopurrrra pa6oraM An,
cryreHToB 6axutanpuata, o6yuatorquxcx rro HarrpaBneHvro noAroroBKr4 01.03.04
<llpurua4Iraa Matevraruru/ Sner<rpoH. TeKcroBbre ,{aHnbre.- M,: Mocxoncrzft

OEbEM CPCUPACIIPEAEJIEHI4E IIO BI,IAAM YI{EBHbIX PAEOT B IIACAX

Bua CPC Korua.recrno qacoB
Pa6ora c JreKrIrroHHbrM MareprzaJroM, caMocro.rlTeJlbHoe 

"synenrua 
ot-

AENbHbIX TEM AI4CIIUI]JIIIHbI; IIOICK rA O6SOP JIIZTEPATYPbI IZ 3NCKTPOH-
Hbrx ucror{HuKoB; qreHr,re r4 r43yrreHue yue6uurcara yve6urx noco6uit,

2g

lloAroronxa x uponepo.rnrru pa6orarr,l 16
B r,rnonneurre AoM arrrH ux zaI'attuft uo4roro@
TI,I.f,M 28
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rocyAapcrBeHHblfr crpol4rerlbHblt yHrzBepctrrer, AitIIu 3p Me4r.ra, 3EC ACB, 2QI5.- 57 c.4' Crrcoen [.B. BneaeHI4e B Teopurc I{cKyccrBeuHoro r4HTeJrJrer(Ta: yue6Hoe noco6lze/ Crrcoen
A'B', Kypanra o.B., llpocnyprzu A.I(.- Srexrpou. rer(croBbre AaHHbre.- BopoHex:
Bopouextcttufi rocyrapcrBeHHblfi apxrzrerrypHo-crpourelrurrft yHr{Bepcr.rrer, 3EC ACB,
2014.- 171 c,

6) 4ononuu rerrbnafl. Jrr.rreparypa:
1' Pyrxoncxax, lauyla. HefipoHntre cerl{, reHerrrrrecxlre 4nfopr{TMbl r4 HeqsrKrre cl4creMbr ;

fHayunoe uzgawue] I [ep' c rIoJI" / [. PyrroBcra{, M. Ilununscouir., JL pyrlcoecxuir .-
MocKsa : fopxuax rtrutz{-TerleKoM, 2007 .- 383 c, : rrJr. - Brz6nrzorp. B KoHrIe rr, - flpelna,
yKtts.: c. 381-383 .- ISBN 5-93517-103-1.

2' Bopucon B.B. He'{erls{e MoAeIru Lr cerrr fSnexrponnufi pecypc]: vrouorpa$ual Bopucon
8.B., Kpyrlon B.B., Oe4ynon A,C.- 3nexrpon, reKcroBbre AaHHEre._ M.: fopag arr Jrrrlurr _

Tenexovr, 2012.-284 c,

3. faryruruu A.LL Heftpor{Hrre
fanyurzu A.I4.- 3nexrpou.
496 c.

4' 
':x'ssena 

f.3. Heqerls'Ie MHo)I(ecrBa rz Hefiponnbre cerrz f3nexrpolrurrft pecypc[: yue6uoe
noco5uel fxr,xena f.3.- Slerrpou. reKcroBbre AaHHbre.- M.: EITIHOM. Jla6opapoprrrr 3Fra-
uuit',VIurepner-VHunepcrlrer ZufiopnaaqrzoHHbrx Texuonoruft (UHTyI4T), 200g.- 316 c.

ceru. OcuoBbr reopur f3nerirpounlrft pecypc]: ruouorp a$unl
TeKCTOBbTe AaHHbre,- M.: fopruafl rrLrHLrs. - Tererou.2012.-

B)

1.

II epr4 oAl{qe cKue Lrc I{AHIr'Ifl :

<Zu$oprraaqaoHHble TexHoJloruu> Erreuecs.rHufi reope'rauecrcufi u npaxra4uofi HayqHo-
rexHr4qecKr4 fi lryp uan IS sN 1 6 8 4- 64 0 0 lloan ucuoir, r4H.ueKc 7 26 5 6

2' Xypuan <<EzsHec-I4H6opuarurca> - peueH3upyevrrfi MexAacrlaflruHapurrfi Hayuusil )r(ypHan,
BblnycKaeMldit c 2007 roAa FIaquoHarbHbIM I4ccJreroBarerbcKr4M yHr4Bepcnrer.oM <BrrcuraR
ITIKoJIa 9KoHoMI'IKI4) (HI4y BIUO)' A4uznzcrpLrpoBaHl4e )KypHaJra ocyu1ecrBn.rerqr lUrcorofi
6rzsHec-uu$opMaruKa IlI4y BIIIO.

3. Xypual <Bectszr< Llucrvnyraor(oHoMr4Kr4 pAH) _
4. xypual <<Becruar K.oMnbrorepHbrx rz uusopnraqzoHFrbrx rex'ononufr >
5. Xypuan <<Bec'rnar MfV: oKoHoMuKa)
6' Xypuan <Becrszr Poccltfict<oro oKoHoMr4qecKoro yHaBepcrrrera r4M. rhexaHoea))
7. Xypnan <<Bec.rHur Suuanconoro yHr4Bepcr4rero)
8. }Itypual <Bonpoctr gKoHoMrzr(r4))

9. Xypuan <BrrqucrureJrrHbre rexHoJrorr4t4)
BJ 14 HrepHer-pecyp cbr:

Pecypcrr nnfl AprcraHrlr,ro'Hofo oeBoeHr..rf, Kypca, pa3MeqeHHbre
www.cs.vlsu,ru,
conpeueuurre rzur[opi'ralll4oHHble clzcreMbr AJrr co3AaH."fl 14 pea'rusarJpru MareMarurrpcKr4x Me-
ToAoB B gr(onoMrzxe z $unancax:
I' Mathcad - nporpaMMFloe cpeAcrBo, cpeAa Arr BbrnoJrHeHvrfl Ha KoMnbrcTepe pa3Hoo6pasnrrx

MareMarl4qecKux u rexHl'IqecKlzx pacrleron, cua6ttceHHa.fl rlpocrbrM B ocBoeHvrvr v n pp6ore rpa-
Quuecruna zutepSeficoM, I(oropas upgAocraBJrrrer [oJrb3oBaren]o r4HcrpyMeHrbr 4la pa6ornr c
QopNaynanra , qvrclraMvt, rpacpurcanrrz rr reKcraMr4. B cpeae Mathcad AocrynHbr 6oree qorHu one-
paropoB t4 rou4r{ecKux QyHxqwfr, npe4nasuaqeHHblx,qr.s r{r4creHHoro rr caMBoJrbr{ofq peueHhrr
M areMarr4r{ecKrax 3 aAaq p a:nauuo fi c Jro)r(Ho crLr (http : //www.ptc. co m).

2' Matlab - B'IcoKoypoe'eertfi .tI3bII( a I4HTepaKTr4BHarr cpepa.urfl nporpaMM,poBaHh.fl, r{HcJreH-
HbIX pacseroB I4 BI4syan!{3aIII4u pe3yJrbraroe. C rloMoulbro MATLAB Mo)r(Ho aHailkrsr4poBarh
AaHHbIe' pa:pa6arnnarb anroplrrMbl, co3AaBarb MoAeJrvr 14 rrpr4Jror(esug (bllg//mgllgbjD.

Ia lr1t{'fe



3.

AT.

3' Malpe -' oAHa us Haa6oree nonyntlpHslx cl4creM caMBoJrbHbrx B6rlrr4cneHufr, ollrangrolrlar npe-
nocxo4uoft uayuuofi rpaQ znofi (http ://www,rnapl e soft. com.;.

4, Power Sirn constructor, Power Sim Studio - nporpaMMHoe o6ecuer{eHae powersirn B*Jrroqaer B

ce6a pasnarlHble rl4nbl I4HcrpyMeHToB r4Mr4rarllroHHofo Mo,qeJrr4poBaHus (httEZrewg$im.ru)
5. Anylogic Anylogic - uHcrpyMeHr r4Mrararlr4oHHoro MoAenr.rpoBanar (hitplwrl4ry,aqylpgpJu)
6' BPWin - uouuuii piHcrpyMeHr Morenl4po BaHLrfl,paspa6oraHuufi $apnaofi Computer Associates

Technologies notopufi l4cnonb3yercfl, Anfl aHailv3a, AoKyMeHTr4poBarur 14 peopraHV3a\vr.
0JIO)I(HEIX 6tzsHec-lpoqeccoB. Mo4elr, co3AaHHa.f, cpeAcrBaMr.r BPwin, no3Bonfler yerKo Aor(y-
MeHTkIpoBarb pa3nl4qHble acnel(Tbl AerreJrbHocru - AefcrBr4q, Koropne seo6xoAr4Mo npeAnpv,
HtrTb' cnoco6rr ux ocyqecrBJreHr4.s, rpe6yroqraec.a Arrfl erofo peOypcbr t4 Ap,
(http/rulrw. qa. corn).
I'Inrepuer-pecypcbl, 6asrr Aauurrx, rznrfopMarlr4oHHo-clpaBor{Hbre r,r rrorzc1oBbre gr4creMbr ,,o

TeM aTr4l(e AI4CIII4IIIIZr{br :

I . http ://www, expon enta,ru - o6paso narelrnufi MareMarr4s ecrcufi, nopraJr.
2' http://www,kxlab.col - cai'n 

-kx Jla6oparopuvr. ornpanuax ror{Ka noacKa ranc[oprr,laquLr o rro-
sefiuzx HayqHbIX pa:pa6o'rrcax s o6racrz Bbrqr,rcJrr,rrelrHofi MareMaraKLr, aBToMaru3aur4u Mo-
Aenr4p o B aHzrr a rp o fp aMMHbrx np oAyKrax _kx Jla6op a r o puLr.
www'rnathhelpplanet.com - HeKoMMepqecxufi MareMarrzqecrcufi $opyrur, Ha KoropoM Molr(Ho rro-
nyr{Izrb KoHcynbrauhro u peanbllyrc noMolrlb B perxeHr4r{ no npaKTrzqecKrz lro6ouy Bonpocy,
CB'3AHHOMY C MATEMATHTOfi Z MHOIOqACJIEHHbIMI.I EO NPUIOXEHVflMLI.
www'csin'ru - o6pa:ona'relrsrtfi vl{repHer-npoeKT, rrocBruqeHurrfi computer science a cMe)r(-
HbIM AHOIII4TIJIaHaM. Mrr SopvrrapyeM KoMMLloHr.rrr4 mo4efi, npo$eccrzoHaJrbHo 3aH[MaFottl]jxcrt
vnv ilalKe rlpocro I4HTepecyrcql4xc[ Aanuofi retrarurofi. Tatclre lmr co6zpaerur rauQopvarlpro,
HanpaMep, pyccKor3brrrHbre Kypcbr no uH$opMarrrKe.

5' www'tgorver,ru - flop'ral, trocBtlrreHHrrfi 'rarrau pa3AeJraM MareMarr4Ku, Kar( Teopn.fl BeporrHo-
ctefi, naareMa"ITrecKafl, crarl4crkrKa,Teopr'lfl. MaccoBofo o6clyrranaHut, MareM arutrecqaureoDr4t
relerpaQuKa u Apyrr4M [puno]r(eHnfl M Teopr4 H nepolruo crefi .

6' http://edu,ru - @e.qepallurtfi noprar "Pocczftcxoe o6pasoaaHr4e,,, roAAep)r(HBaeMbrfi 4lfV
f Hr4vr zrr "I,luS opM aKa " . I(araror 14 HrepHer-p ecypc o B rro up eAMeraM,

7 ' l-rttp://www.mathtree.ru - ,{penonz4nufi raralor MareMar}rqecKLrx pecypcoB coAep}r{r4r r.rr-rQop-
Mar{r4ro o rcaoe4pax, flopcoHax, ly6lzraqu tx,6u6tuoreKax, ]KypHanax rr r.n.

8' http://www,nathnet.ru/ - o6urepoccuirct<uit MareMarr4qecxyrfi ropraJr, npeAocraBnrlrpr11nfi. poc-
cufi'crcuv n sapy6elcublM MareMarI4KaM pa3naqHbre Bo3MolnHocrr,r B rror4cKe unQoprvr4(hr,l o Ma-
TeMarLrqecKofr lragua e poccaz.

9' http://algolist'manual.ry - Cafrr, nocB{Ir{eHHufi arropn'rvaM 14 MeroAaM nporpaMMHpoBaHr,r{.
l0' http://www.ecsocman.edu.rul - o6pasonarclrHufi nopraJr - gKoHoMr4Ka, corlHoJrorr,r4, MeHeA)n-

MEHT.

1l' http://www.fea.ru/ - llop'ran la6oparopulz "Buquclvrerr'Hafl, MexaHAKa,'$usurconre>qaHr,rqecKo-
ro $arcylrrera ClI6flIy.

8. MATEPpIA Jrt Ho -TEXI{kt LIE clt oE oE E cTIEqEHpIE
AI,I CqIt UII,IHbI (M OAyJIfl )

Jlerqrzouublg ayAl{Topnrr, ocuarudnnrre Aocr<orZ (4nn vena r4Jrrz Mapr(epa), srcpanoM AJrrr
rrp o eKrlrr oHHbx cr4creM, rrp o er(Top oM r,r uoyr6yxorvr,

Ay1uropua rns. [poBeAeHr,rx na6oparopHbx
rIepcoHaJrbHbIMI,I I(oMrrbrorepauu, o6re4zndunrnura n
yKoMrrnercToBaHHbrMr{ ueo6xo4rzurnvr cIIcTeMHbrM
o6ecne.ren kreM, ay [kr-topur4 Bbrr{ucJIr4TeJrbgof o ueHTDa,

zaulrni1 ocuarqdnHr,re cotspeyeHrrbrMr4

JroKanbHylo BbIr{rrcJILITeJrb}Iyro cerb 14

v npr4r(nalHbrM rrpofpaMMHErM



Pa6 oqag rrp orp aMMa Ar{cqunJ]r4Hbr co craB Jreua B coorBerc'tBLrv c rpe6onauu4rz @fOC BO
rro HarrpaBneuuto 02.

Pa6oqyro rporpaMMy cocraBurr rorleHr r<a(fe4pu oullM A6paxun c.r4.

Pe{esgeur

(npe.qcrasurclr pa6oroAarerur) 7-*

flp o rp arrarra a p ac cM o rp eH a u o4o 6p eH a Ha 3 ac e 1aHuu

llpororon J\b

Aparemn C.M.
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