
Mu H ucrepcrBo o6parona Hlafl 1r HayKrr poccn fi cxofi (De4ep a\vv
(De4epalrHoe rocyAapcrBeHHoe 6roANerHoe o6pa:orareJrbHoe f{pexAeHr{e

Bbrcrrrero o6pasonaHrar
<<B.na4H vr ll pcrcu fi rocyAapcrseH H rr fi yHrr Bepcrrrer u MeH [l

A;rercanApa lpnropbeBr.rqa u Huro;ran lpu
(B"rrf)r)

EPXAAIO

peKrop no O[

A.A. llaH$uron

> c g 2016 r.vo

PAB OIIA.g IPOTPAMMA AI4CUUIIJI}IHbI

(HEIIETKA.fl JIOTIIKA II HEIZPOHHbIE CETI,I>

Haupan.neHue rroAroroBKrr: 38.03.05 <EzsHec-raudopvarr{Ka>

IIpoQn.nulnporpanrMa rroAroroBKr,l

VponeHu Bbrcurero obparonaHrrr: 6axaraspuar

(Dopnna o6yvenun: orIHa.'I

Ceuecrp
Tpygoeu-
KOCTb 3AII.

eA., qac.

JIen-
quft,
qac.

IIpanru.r.
:anxtufi,

qac.

JIa6opar.
.na6or,

rIac.

cPco
qac

(Dopua [poMerr(yrorrHoro
KOHTpOJTfl

(eKs./saqer)
6 5  / 1 8 0 36 36 12 3xsaMeH(36)

trIroro 5 /180 36 36 72 3rsauen(36)

Bnagnvrup,2016 r.



1. IIEJIb OCBOEHVTfl [Vrql{rrJrrrHbr
I{enrro ocBoeHI,Ir Ar.rcquflnr.rHu (uo4ynr) <Heuerxar Jrofr.rKa n Heftporurbre cerr,r) flBlrfl-

erct no3HaKoMHTb cryAeHToB, o6yuaroquxcr tro HanpaBneHuro <Bzgnec-nu$opuarr4Ka)), c Me-
ToAaMr,r, HaKorrJreHHbtMlr B erofi reopnu.

O6rerrauu npo(feccraouamnoft AerrenbHoct[ 6usuec-auaJrr4Tr{Ka sBJrflrorcr cJroxHbre
MareMarl4qecKue MoAeJrr{, B ToM rrr.rcJre orrr4cbrBaroque npoqecc npr{HsrIls peureHr.rft. frasHat
Ilenb grofo Kypca cocror.IT B ToM, qro6u lo.4roroBrrrb cryAeHToB K pa3pa6orre KoMnbrorepHo-
opI4eHTLIpoBaHHbrx crrcreM rrogepxKr,r npururHft perueuuft. Moqr v lrt:rtT;ylaTnBuaT npocrora
ueqerrofi JIoTI,IKI{ KaK MeroAoJrorHr{ pa3perrreHprr npo6reu rapaHTrrpyer ee yclerrrHoe r4crloJlb-
3oBaHLIe Bo BcrpoeHHbrx cHcreMax KoHTporrs. u aH?uwl.3,a uuooprvraquu. flpu oroM npoucxoAr,rr
iloAKrIotIeHI,Ie qeJloBerrecroft uwTyrll\vLr 14 orrbrra oneparopa. B orrtuqpre or rpaAlrrluouuoft ua-
TeMarI4K[, tpe6ytoqeft ua xaNAoM [rafe MoAenrdpoBaHr.rr rorrHbrx r4 oAHo3Haqutx QopnayJrHpo-
BoK 3aronouepuocrefi, Herrerras Jrorr4Ka npeAnaraer coBeprrreHHo ranoft ypoBeHb MbrrrrJreHr,rfl,
6laro4apr KoropoMy reopuecxuft lrpoqecc MoAenllpoBaHr.rfl rrporrcxoAr,rr Ha HauBbrcrueM
ypoBHe a6crparquu, rrpvt KoropoM nocrynr{pyerct Jrr{[rb MrrHr.rMaJrbnufi na6op 3aKoHoMepHo-
creft.

3aAaqu Ar{cqurrJrrrHr'r :
. I43TICHHE OCHOBHbIX ilPIIEMOB I4 METOAOB I,IC[OJIb3OBAHI4fl. AII.rI.APATA HCIIETKI,IX MHOXECTB B

3aAaqax yrrpaBneHr.rs lr npr.rHflTua peuenuft;
o (foprrar,rpoBaHl{e HaBbrKoB nocrpoeHr,rr HeqerKr{x rrroAerefi, nau6otee rionHo orBeqarcilIux

rpe6onaHHrM nocraBJrenuofi 3araqv;
. Il3f{eHue cnoco6oB peanrr3arlur4 HetrerKax uoAereft B Br.rAe rrpofpaMM ans 3BM;
. rlpno6pereHl,Ie HaBbrKoB nnaHr.rpoBaHr.rfl sKcnepI,rMeHToB u o6pa6orrr4 r.rx pe3yJrbraroB;
. [3freHr.re ocHoB nefipoHHrrx cereft;
. u3fregl,Ie reopulr ru6pugurx, nefiponeuerKr4x cerefi;
o orpa6orKa npaKTrqecKr.rx HaBbrKoB, cBs3aHHhIX c nsr6opou il ucrroJrb3oBaHr,reM nporpaMM-

HrIX cpeAcrB c gJreMeHTaMr.r He.rerrofi JrornKr.r u uefipounrx cerefi.

2. MECTO ATICUUIJII,IHbI B CTpyKTypE Orrorr BO
[auuax Aucrl[nnr.rna orHocr4Tcr K Ar{curfnnr,rHaM rro nu6opy napuarunuofi qacrr4

OilOI. Irlsyvenue Aaunofi Ar4cuLInnHHbI rrpoxoAl4r s 6-Na ceMecrpe u lazupyercfl.Ha 3HaHr,rrx,
npuo6pereHHhlx cryAeHTaMr,r B paMxax KypcoB: <Mareuaru.{ecxuft aHaJrr.r3D, <<Jlnneiruas. at-
re6pa>, dlporpalrvrupoBaHr.re)s pt Ap.[anHuft r<ypc o6ecneqr4Baer AanrHefiruee n3yqeHr,re Aprc-
qunnLIH <IrlrrauraquoHHoe MoAenI4poBaHLre), <Cuctenau noAAepxKr{ npunflTtrs. peurenuft>,
<Pacnpegel€nnue cl4creMbr> vr flBrsercfl 6asonHN{ Anr r,r3freHr4r cnequanbHbrx Ar{cq}r[nnu.

3naHrar, nonyqeHHbre B paMKax r.r3f{eHr,rr 4annofi Ar4crlnnnr.rHbr, Mofyr 6rrrr npuueue-
HbI Ant Harfi4caHvs, nrmycxnoft xnalz$uraqnonuoft pa6oru.

3. KOMITETEHIIUI OEyTIAIOIIIE|OC', OOpMtrrpyEMbIE B PE3yJIbTATE
o c B oE Hvrfl [vrCJ\ r4rrJrrrHbr (MoAyJr.fl )
B perylrrare ocBoeHnfl rr4clglrtrrJrr.rHbr o6y.raroqufics AorNeH AeMoHcrpr4poBarb cneAy-

Iorrlr4e pe3ynbrarbr obpasoeaHux :
- cnoco6Hocrb pa6orarr c KoMrrbrorepoM KaK cpeAcrBoM yrrpaBneHr{r uu(poprvraunefi, pa6o-

Tarb LI c nn$oplaaqueia us pa3rr.ruHbx LrcrouHI,IKoB, B ToM rrr4cne e rro6anrHbrx KoMrrbro-
repubrx cerrx (OIIK-3);

- cnoco6Hocrb LrcrroJrb3oBarb ocHoBHbre MeroAbr ecrecrBeHHoHayqHbrx Ar.rcrlt4rrnr.rH B npo-
(peccuouamnofi AesreJrbHocrr{ Anfl TeoperlrqecKoro r,r oKcrrepuMeuTaJrbHoro r,IccJreAoBa:aus.
(nK-17);



- cnoco6Hocrb I,IcIIoJIb3oBarb coorBercrBylorlr4ft ruarelraruqecruft annapar r{ HHcrpyMeH-
TaJIbHbIe cpeAcrBa grx o6pa6orKr{, anaJrvrsa u cncrearv3au}rrl rau$oplraquv no reMe LrccJre-
,uoBaHr.rs (nK-18).

B pesylrrare ocBoeHnt Allcqrrnnr.rHbr cryAeHT AonxeH AeMoucrpnpoBarb ocBoeHr.re yKa-
saHHlx KoMnereHUufi no AecKpLIrITopaM (3HaHr,rff, yMeHr4.rI, BJIaAeHr4g), B coorBercrBlll4 c reMa-
TUTIOCKI4MI,I MOAynfMIl ALICqnnnr.rHbI, [pI,IMeHgTb nonyqeHHbre 3HaHr,rq B nocneAyloqerrl o6yue-

HLrv u npo$eccuoua-nrnoft Aerrenbuocrr{ :
1) 3uarr: cylrlHocrb I4 3HarreHr,re ranlpoprr,raukrkr B pa3Barrr,ru coBpeMeHHoro o6ruecrea (OnK-3);

Bila,4eer ocHoBHbIMrI MeroAurMu, cnoco6auu r,r cpeAcrBaMr,r non;'.renurs, xpaHeHlrr, nepepa-
6on<u nn(f opnraquu (tlK-17, IIK- 1 8).

2) YIuell: rpoeKrnpoBarb v BHeAp{rb KoMnoHeHrbr IrlT-nnspacrpyKrypbr npe1rrpuflrkrfl,,
o6ecnequnarcque Aocrr{)KeHr.re crpareruqecKr,rx qenefi u no4epxry 6usHec-ilpoqeccoB
(OIIK-3, IIK-17, IIK-18); I4cnoJlb3oBarb coorBercrByroulrfi rr.rarenaru.recxzft anrapar r4
I{HcrpyMeHTaJIbHbIe cpeAcrBa 4m o6pa6orKr{, aHaJrr{3au cvcreMar:nsa\uvr ran$oplraqlrr4 rro
reMe r.rccneloBaHrls (OIIK-3, IIK- 1 7, IIK- 1 8).

3) Bna4err: ocHoBHbIMI,I MeroAaMr.r ecrecrBeHHoHafrHbrx Ar.rcqrrurr.rn n upo$eccuonaruroft
AetreJlbHocru 4rrs. Teoperr.rqecKoro u 3rcnepr.rMeHTaJrbHoro uccneAoBaHrar (OIIK-3, IIK-17,
nK- 18).

4. CTPyKTypA 14 COAEPXAHT,IE AIICqUIJIIHbI (MOAyJrf)

O6qar rpyAoeMKocrb Ar,rculrnJrr{Hbr cocraBJrrer 5 ga.rerHrrx e.[]rHr,rq, 180 qacos.
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COAEPIKAHT{E AI,ICqUIJII4HbI
NEKIII,ILI

1. I4ctopIE.recKa-s cnpaBKa. Cnoco6u onvcankrs, neqerrofi raH$oplaaquu u olrracrlr npHMeHe-
HHt HerlerKoft rorarH. Heqema-s JrorHKa: Aocror4HcrBa H HeAocrarKr4. Ba"sosHe rogsrr{q He-
qerKI,IX MHoxecrB. flonsrue npr{HaAnexHocrrd. flossrve HeqerKoro [oAMHoxecrna. Onpe-

AeneHI,Ie HeqerKofo MnoxecrBa. Ornoruenrre AoMI,rHrlpoBaHLrr.
2. Onepaquu HaA HeqerKr,rMr,r MHoxecrBaMn fpa$uuecroe oro6paxeHr4e onepaqufi Ha,{ He-

qerKIlMI4 MHoxecrBnMH. CsoficrBa oneparlnfi naq HeqerKr,rMr.r MHoxecrBaMra. floArrlnoxe-

crBa o, - ypoBHfi. .{exounosuqu-fl HeqerKr.rx MHoxecrn. Cprure3 HeqerKoro rroAMHoxecrBa

nocpeAcrBorrr o6re4HHeHr.rr o6rr.{HHx noAMHoxecrB.

3. PaccroqHlle MexAy HeqerKr4Mr4 MHoxecrBaMIa. Irlarr,repeHr.re crerreHr.r HeqerKocrl4 MHoxe-

crBa: oIIeHKa HeqerKocrr..r qepe3 gHTpo[ruo, Merpl4qecKufi uoAxoA, aKcl,roMarra.IecKr.rft noA-

xo4. llpourae noAxoAbr K orrpeAeneur.rro creneHll HeqerKocrz. Hexoropne cnoficrBa creneHr,r

HCqETKOCTI,I MHOXECTBA.

4. MeroAst rlocrpoeHr.ra $yurcqufi rprdHaAnexHocrn. Tpe6onannr r< (fyurqu.sM rrpnHaAnexHo-
cru. flprntrre rr KocBeHubre MeroAbr rnfl oAHofo oKcrrepra.

5. MeroArt nocrpoeHllx Syurcuuft lprlHaAnexHocrn. Ilpruue r{ KocBeHHbre MeroAbr Ans rpyr-
nbr 3Kcrreproe. Merolbr nocrpoeHlr.fl TepM MHolKecrB.

6. HeqerrIEe orHolxeHng. llonsrue orHorrreHr.rr. OnpegeleHlre HeqerKoro oruorrrenvrfl. Ouepa-
\kruHar\ HeqerKI,IMr,r orHorrrgHlrrruu. Kouno3trrrprflHeqerKl,rx ouronrenufi.

7. Cnoficrna HerrerKl{x orHourenufi. ,{exoruno3vrr\ufl Herrerrux oruorxeHprft. Tpansurr,rBHoe 3a-
MbIKaHI{e Her{erKofo 6unapHoro orHorrreHr{r. Knaccu$raKaul,It HerrerKr4x orHorueuufi. Hero-
Topble cnelll4anbHble rl,rrrbr HeqerKrlx oruouresnfi. HeqerKue orHorrreHlrr noprAKa. Heqer-
KIle orHoIrIeHHt noAo6wx.flputtoxeHlrfl Teoprdr,r HeqerKr{x orHorrreHr4ft x aHarfisy cncreM.

8. Heqerxue qucra. MareuaruKa HerrerKlrx qnceJr. Apu(prr,rerutrecKr.re oneparlnln Ha,4 HeqerKr,r-
MI4 sLIcJIaMu (L-R)-rnua. He.{erxax apuSlretuxa. llprEuqrEn o6o6rqeHus 3aAe. o,-yponuennrfi
npr.rHrlr{n o6o6qenras 3ale.

9. He'Ietxue ypaBHeHI,Ir. ,{ononuHreJrbHoe BbrrruraHLre. .{onomtureJrbHoe AeJreHr4e.
10. Merorcr cpaBHeHLIt HetrerKux rruceJr. Cpanneuue HerrerKr{x quceJr Ha ocHoBe o6o6nlennoft

olepaIII{I4 " 6orb[Ie HJII{ paBHo ". Cpannenve HeqerKLIX noAMHoxecrB eAI4HI,IrIHofo I{HTep-
BAJIA

I l. 3leuesrbl Teopplt4 npla6urNenHbrx paccyNAeuuft. 9erxue paccyxAeHprs. Kouno3r4urdoHHoe
rlpaBl4no BbIBoAa. llpr,r6rnNeHHbre paccylnAeHnfl, Ha ocHoBe modus ponens. llpra6rurxeHHbre
paccyxAeHvrfl. Ha ocHoBe modus tollens.



12. @opuanusa'llafl, Jlor[qecKr.rx cBfl3oK. TpeyroruHrre HopMbr. OrpHrlanur. Jlornro-
JII'IHIBI,ICTHIIECKOE OII4CAHI,IE CI{CTEM, HEqETKI{E MOACNI{.

13.llpu6nuxeHHble paccyxAeHllt B npHKJraAHbrx 3aAaqax. OcHosHHe rroHrrlrr reopr4r,r y[paB-

JIeHLIx. OcHosHrIe I4AeLI Heqerxoro y[paBneHl4r. OrpaHraqeHlrs Ha npr.rMeHeHue ueqerxofi

JIOTI4KI4.

14. LlcxyccrBeHHble ueftpoHHsre cerr,r. MoAem rrcKyccrBeHnoro ueftpoHa. Crpyxrypu uefipou-
urx cereft. PeNzirlrr $ynrcquonnpoBaHras uefiponuux cereft.

15. Mnorocloftnue repqenrponrt. Oqeura cocrotHlra nefiponnoft cern. CneAenr.re (pyurquo-
HLIpoBaHrls Heftpouuoft cern K 3aAaqe Mnnr,rMr.r3arlru ueneBoft (fyurqun. Alropuru o6yre-
uur o6patublM pacnpocrpaHeHl4eu ouru6rn. feHeruqecKrae anropr4ru o6yveuux.

16. AnropurMbr o6yveHur HC 6es yqurenr. MeroAu Xe66a, MeroA Kaxonena.
17. HeftpoHHall cerb KaK accoquarkrBHafl [aM-srb. MoAem Xon$lrnga. MoAem Xeuuunra.
18. fr.r6pn4urre cerlr. OcuosuHe rroH{Trar 14 onpeAenenur ru6puAHbrx cereft. Alropuruu

o6y.reuux ru6pra4usx cereft . MeroArr peurnrr3arlr u tu6pugurrx cerefi .

JIAEOPATOPHbIE 3 AHflTVTfl,
1. 3uaKoMcrso c npI{KnaAHbrMr.I nporpaMMaMl4, I{clloJrb3}'rour{Mr{ Her{erKr4e MHoxecrBa. Ilarer

FuziCalc.
2. flocrpoeuue (fynxquft rpr4Ha,4nexHocrrr. flpruue 14 KocBeHHbre MeroAbr AJrfl oAHoro u

rpynnbr sKcnepToB.
3. Heqetxat apIE(frr,rerura. Apr.r$nrerr,rqecKr,re orrepaquIa HaA HerrerKr.rMr.r rrr{cJraMr4 L-R rnna.

Apu$uerlMecKne orreparlur{ c ucrroirb3oBaHr,reM o-ypoBHeBoro rrpnHrlr.ru o6o6qeuus3are.
4. flpuueHenue reopLIH HerrerK[x ornomenufi K KJIacrepHoMy aHanr{sy (<neuerKoe) cpaBHe-

Hr4e crpoK H pacno3HaBaHrre o6pa:oe).
5. flpoexrupouanvrfl, cr.rcreM HeqerKoro BbrBoAa. AunporcuMarlus $ynnquft c npr{MeHeHr,reM

HeqeTKoro JlofuqecKofo BbrBo.rla.
6. Hefiponuue ceru. flpoenrnpoBaHlre u o6yreuve HeftpoHHrx cereft.
7. fu6pla4nne cerr.r. llpoexrrapoBaHr4e u o6yrenne nefipouurx cerefi.

5. OSPA3OBATEJIbHbIE TEXHOJIOTI4I,I

,{m 4ocrnxeHllt rrJraHrrpyeMbrx pe3ynbraroB ocBoeHr{.s AracrlurrJrr{Hbr r4crronb3yrorct
cJreAyrorrlne o6pasonareJrbHbre rexuo Jrorr.ru :
- Hn(foprraaunoHHo-pa3Br.rBarorr1IlerexHonorr,IIl;
- pa3Bl{Baloque npo6leuuo-opueHTrzpoBaHHbre rexHoJrorr.rr4;
- JII4rIHocrHo oprrenTr{poBaHHhre rexuoJroruw o5yteuux.

Meronu Jlexquq

Jla6oparopHbre H
IIpaKTr4qecue

3A}JflTVTfl,

CPC

Meroa IT + + +
Pa6o'ra B KoMaHAe +
Case-study +
flpo6nelauoe o6y.reuue + +

KourexcrHoe o6y.reHne + +
O6yveHrae Ha ocHoBe
onbrTa

+ + +



HH4nnz4yalrHoe o6y-
qeHIle

+ +

MexgncquulHHapHoe

o6yueuue
+ + +

OnepeNarorqar caMo-
crorreJrbHas pa6ora

+

B pauxax LI3yqeH[r Ar.rcqunnr4Hbr Bo3MoxHo nprlMeHeHr.re rrrnpoKo cneKTpa o6pasona-
TeJIbHbx rexHoJrorr4ft: lerqraoHHo-ceMr.rHapcKar clrcrelra o6y.reuur (rpa4raqrroHHbre neKrlproH-
HbIe Ia na6oparopHble 3aHflTur); case-study; rraeroA npoeKToB; o6yuenue B MaJrbrx rpynnax; Ma-
cTep-KJIaccbI; [pl{MeHeHr.re MynbTr{MeAHa rexHoJrorhfi (npone4eHr4e JreKrlr.roHHhx sa;Hstuir c
rIpLIMeHeHIaeM KoMrlblorepHbrx npe3eHTarlr4ft u AeMoHcrparlrloHHhrx ponr,rKoB c floMorrlbro rrpo-

eKTopa nilu 3BM); TexHonorrlfl, pa3Burvfl, KpI,ITI,rqecKoro MbrrrrJreHr4r; rnnSopuarl[oHHo-

KoMMyHLIKaIIUoHHbIe rexHoJrorr{u (nprarvreHenue unSopMarlnoHHbrx rexHoiroruit Atts MoHr4To-
plaHra rexyqefr ycneBaeMocrlr cryAeHToB r4 KoHTpon{ :nanufi).

6. OIIEHOTIHbIE CPEACTBA ilnfl TEKyIIIEIO KOHTPOJLI yCIEBAEMO-

cT vr, IIp o ME ]ItyT oqH ofr ,q.r rn c TAIII4I{ tI o tIT OIAM O C B O Eldlkrfl ,

AIIC qn[JIIIHbI tI yTIEBHO-METOAI,ITIEC KOE OEE C IIETIEHI,IE CAMO-

CTOfl TEJIbHOIZ PAEOTbI CTYNEHTOB

TEKyrUr4rz rourpolr
Texyrlnrvr KoHTponeM ycneBaeMocrr4 rBJrrercr 4eficrnyrcuar B yHr,rBepcr4Tere cncreua peft-
Tr{Hf-KOHTpOnff.

Konrpomubre Bonpocu rc pefi rrrHr-KoHTpo;rro .llb I

f l y c m :  U  =  t 0  + 1 + 2  + 3  +  4 + 5  + 6 +  7 + 8 + 9 + 1 0 )  ;

i  =  {0 ,210 ;0 ,41  t ;0 ,6  12 ;0 ,81  3 ;1 ,0  |  4 ;0 ,8  |  5 ;0 ,6  l 6 ;0 ,417 ;0 ,21s \  ;

.a = {0, 212;0,4 l  3; 0, 6 l  4; 0, 8 l  5; 1, 0 l  6; 0, 8 l7 ;0,61 8; 0, 4 l  9; 0, 2 l  l  0} ;

C = { l ,o  I  o ;0 ,8 |  t ;0 ,6  l2 ;0 ,413;0,214\ ;

D = {0. 216;0,417;0,6 |  8;0, s |  9;t .  o I  l  o} .

3arasus,:

1. Bu.rrcrrars: tr)bUe , ,qte U b, Lne U E ,(at i \ne ,G.t\"e .
2. [eQassu$nqrpoBarb:

6 - no MeroAy rreHrpa r.r{xecrr,r;

D - no MeroAy MeAr4aH.

3. ,{exounosnpoBarb HerrerKoe MHoxecrBo: E , e .
4. Brr.rucrl,Irb paccroflHr{e MexAy HeqerKr.rMr4 MHoxecrBaMH:

A u L' ucrronb3yfl Merpr{Ky Xenunnra;

E u b ucnoJrb3yr EercrruAosy Merpr{Ky.

5" Oqeuurr creleHb HeqerKocrr.r MHoxecrBa F vepes 3HTporruro, u qepe3 uerpuuecxufi

roAXoA (€(A) =2e(l, ,4r r)).



6. Onucaru JII{HrBucrI,IqecKyIo nepeMeHH}'ro <Pa^:uep> rrflTbro repMilMr.r, oro6paruru ee
rpa(puuecru.

f l y c m :  U  =  { 0  + 7 + 2 + 3  +  4 + 5  +  6 +  7 + 8 + 9 + 1 0 }  ;

,q  =  {0 ,210;0 ,41  t ;0 ,6  l2 ;0 ,81  3 ;1 ,0  |  4 ;0 ,8  |  5 ;0 ,6  l6 ;0 ,417;0 ,218\  ;

E  =  {0 ,212;0 ,41  3 ;0 ,6  l  4 ;0 ,g  l  5 ;1 ,0  l  6 ;0 ,g  l7 ;0 ,61  g ;0 ,4  l  9 ;0 ,2  l  l0 }  ;

i  =  { t ,o  lo ;0 ,8 l1 ;0 ,6  l2 ;0 ,413;o ,z l4 l ;
b  = {0 ,216 ;0 ,417 ;0 ,618 ;0 ,8 l 9 ; l , o  I  t o }  .
3a4auur:

1.  Brrqucmrr ' :7UEne ,  2 tEUe ,7nEub,(aUEle , (Ane)"8.
2. [e$assu$Hrlr.rpoBarb:

I - rc MeroAy rleHrpa rflxecrr.r;

i - no MeroAy MeAr,raH.

3. .{erorranosupoBarb HeqerKoe MHoxecrBo: tr , b .
4. BlrqIacnnrb paccrorHne MexAy HeqerKr4Mr4 MHoxecrBaMr4:

7 u e, ucnoJrb3yr Enrrngony Merpr{Ky;

E u D ucnoJrb3yr MerpHKy Xeuiuranra.

5. oqesnm creleHb HeqerKocrl,I MHoxecrBa 7 uepes 3uTponlrro, t4 qepe: uerpu.recruft

rIoAXoA G G) = 2e12,.117.
6. Onucarl JII4HrBI4crI,IqecKyro nepeMeHHyro <Paccrossr4e)) rrrrbro repMaMr4, oro6pasHrr

ee rpa(fuuecxu.

l. O6ocHosarr nu6op roro LIJrI{ r.rHoro MeroAa rrocrpoeHr.{s OII Anr HeqerKr{x MnoxecrB xa-
paKTepI'I3yIoIuHX cJIeAyIoIque noHflTvrfl, rrpr4Becrr4 npr{Mep HopManbHofi OlI, onncbrBaro-
rquft nourrnr:

1.1. <9enoseK cpeAHero pocra)), c ytreroM Toro, qro cpeAHecrarlrcrr,rqecKr,rfi pocr rBBe-
CTCH;

1.2. OceeqeHHocrb ayAI{TopI{u B 3aBracr.rMocnr or KoJrr{qecrBa pa6orarou}rx JraMrr AHeB-
HOrO OCBeIIIeHLtt, KOII4qeCTBO KOTOpIIX COCTaBJIIeT : {2, 4, 8, 12, l 6) ;

1.3. OfI xapaKTepll3]rouylo eHcoKrafi pefirunr rroJrr.rrnKa (ranrE nolurzqecxofi naprnu).

2. Oqeunm corJracoBaHHocrb MHeHr4q KaxAoro r43 3KcneproB:

2.1. 3rcuepra I u 3xcnepra 2;
2.2.9rccnepra2 u 3rcuepra 3;
2.3. 3rccnepra I u 3rcuepra 3.

flolyvnm coorBercrByloque HopManbnbre OII AJrfl MHoxecrna X:{x t,x2,x3)X4, X5, x6}, ecnra
I4x MHeHrIt 3aAarorct cJIeA)'IoquMr{ Marpr,rqaMlr napHbrx cpaBHeHrrft (uelocraroqr{e gJreMeHTbr

MarpI,IIIbI, O6OSHa.{eHHbIe cI,TMBoJIOM (-)) 3anoJrHlrrb caMocrorrellHo):

3rcnepr 1 xr xz x3 x4 x5 x6
x r  |  -  1 8  4  s  l s  5  |



X2

X3

X4

XS

X6

Srcnepr 2
x l

X2

X3

X4

X5

X6

X2
)

1 8 t 2
1 9

Xl

1 0 5
2 1 1
1 4 3

3

x3 x4 x5 x6

6 8 1 0  1
7 4 1 7

6 2 3

_ _ , _ , ^

3r<cnepr 3
X l

Xz
X3

X4

X5

x6

3. Bepontnocrb cyxAeHLIt KaxAoro gKcfiepra o Bo3pacruoft upzua4rexuocrr{ qeJroBeKa r rofi

nmt unoft no:pacrnoft rpynne, B 3aBlrclrMocrr{ or Bo3pacra x (x e y = [0,100]), nupaNaer-

cr cJleAyroqr{Mr.r 3aKoHaMr.r pacnpeAeJreEufl:
3.1. <Monoaoft>

x 0-2s 25-35 35-50 50-6s 65-100
p 0,25 0,4 0,2 0 ,1 0,05

3.2. <CpegHero Bo3pacra)

x 0-25 25-35 35-s0 50-65 65-100
p 0,05 0,1 0,4 0,35 0,1

3.3. <floNunoft>

x 0-2s 25-35 3s-50 50-65 6s-100
p 0,05 0,1 0 , 1 5 0,3 0,4

flocrpourr (DlI xapanrepl43yroqyro Bo3pacrnyro rpynry, eclu 6rmo onporreHo 50 ercneproe.

4. llocrpor.rrb repM-MHoxecrBa c yKa3aHHbrM KoJrlrqecrBoM TepMon K oxsarbrBilrouu,rx cneAy-
Iolqr4e noHtTI,Ir:

4.1. <Terraneparypa BoAbD), K:6, U:[0; 100 TJ,'
4.2. <<Ynu,rHa-s reMfieparypo), K:7, U:[-50; 50 TJ;
4.3. <BrrcorHocrb 3AaHr.nr)), K:5, U:Il; ]2U;

KourpolrHbre Bonpocu r pefirrrHr-KoHTpolro J\b 2

X4

2
8
2

xl x2

2
x3
l 4
1 1

X5

2
6
7
t 4

x6

5
8
7
9
l l



1. HeqetxIEe tl[cna i, u ir 3aAarrbr cJreAyroquMr.r rpaneqrleBr.rAHbrMu (pynrqr.raMr{ rrp[-

HAINEXHOCTI,I:

fO,  
ecr r r { r  <2nnux>9 

[0 ,  
ec i lnx<3unux>|7

l+, ecru x elz,+] l+ , ecrr' x e [:, z]
I t"(x)=1r, '  ecJII{ te(+,s) 'Lr Fi ' { t)=JL ecn.rxe(z, l)

l '  
- \ ' , - ,  

l ' '

|.?, 
eclwrxe [s,r] [?, 

ecrux efo,ttl

Heo6xoluuo uafiru HetrerKoe qr4cro i = ir+ i, c ucrroJrb3oBagr{eM npHHrIHna o6o6qeunr rag

orrpeAeneHur npr.rHur{na o6o6qeHraq.

2. He.rerKLIe qHcJIa i, n ir 3aAaHbI cneAyrou[Mr{ TpaneuueBr,rAHbrMr,r SyuxqeuMlr rpu-

HAJIJIEXHOCTI{:

ltz,(x) =

0 ,  ecn f i . r  <2unux>9
v  - ' )

; ,  
ecrr4 x e[2,+]

1, ecilvtxe (+,s) 
'I lti'(x) =

9 - x  I

;, 
ecrru.r e [s,e]

0, ecrux <3 uttux>|7

x - 3
T, 

ecJrrr x e[l, l l

1, ecrrr4 x e(l,S)

8
Heo6xoAIll,to naftrn HeqerKoe .rrncJro i = i, - i, c [crroJrb3oBaHr.reM [pr{Hrlr{na o6o6qeuur ns

onpeAeneHnr rrpnHrlr.rua o6o6qenus.

3. HeqerrIEe qLIcJIa i, u ir 3aAaHbI cneAyloqnMr{ TpanequeBr4AHbrMu SyHrqr..rxMr.r lrpu-

HA.IIJIEXHOCTI,I:

Heo6xoAr.ttvto naftrn Herrerxoe qucno i = irxi, c ucronb3oBaHr{eM npr.rHu}rua o6o6r[euus I,rs

orrpeAeJreHr4r fipr{Hrlr{na o6o6rqeHus.

4. Heqerrue qucJla i, u ir 3aAaHbr cneAyrouuMr{ rpaneqrreBraAHbrMz SyurqurMr4 npr{-

HAJIJIEXHOCTI,I:

[0 ,  
ec l r l rx<2utmx>9 

fO,  
ecf i t rx<3ntmx>!7

l+ , ecnr4 x efz,+l l+ , ecril4 x efz,t)
/ti,(x) = 

1r,' ecrrr{ x e (+,s) ' vt Fi,{") = 
J t, ecrrr.r.r e(l,e)

|  \  . '  l '

l?, 
eciluxe [s,r] [?, 

ecilnx efs,rt]

[0,  
ecJrr{r  <2utrux>9 

[0,  
ecrru.r  <3unux>17

l+, ecrr. x elz,+l l+, ecrvr x e[z,tl
/ r i , (x )=1r , '  ecruxe(+,s)  'H f t i , t t )=Jt ,  ecr r r . rx  e( l ,s )

l '  
- \ ' , - , ,  

l ^ ,

l?,  
eeruxe [s,r ]  [?,ecnl{ .re[r , tz]



Heo6xoAruo naftrra HeqerKoe qncro i = i, I i, c ucno.rrb3oBaHr,reM npr.rHrlr,rna o6o6rqes r4s, u3

olpeAeneHr{r ilp}rHur{na o6o6qesus.

5. Peurvrr ypaBHeHr4e: Ax + B : D. fle
A: {01 4; 0,5 I 4,5 ; I  I  5; 0,5 I 5,5; 0l 6} ;
B:{0/8; 0,51 l0; I I 12; 0,5 I 14; 0l 16} ;
D= {01 12; 0,5 I 15 ; I I 18; 0,5 l2l ; 0l2a} .

6. PeurrErr ypaBneHr.re: A(x + B): D. fge
A= {012; 0,5 13 ; 1 I 4; 0,5 I 5; 0l 6)
B={0/3; 0,513,5; 1 I 4; 0,5 I 4,5; 0l 5\
D:{0/8; 0,5/l 8; ll28; 0,5138; 0la8}.

7. ,{arr orner Ha Bo[poc: <MoNer ru.r A 6urr 6olrrue B?> , eclu: A:{3; 4; 6}r.n, B:{l;7;
8) r_n.

8. Cpannurr A IIPI4EJIW3WTEJILHO 0,5 uB IIPI,IEJII'I3I,ITEJIBHO 0,6
A: IIPUEJIN3UTEJIbHO 0,5 :

: {0/0,2; 0,25/0,275; 0,5/0,35; 0,75/0,425; I/0,5; ,0,75/0,55; 0,5/0,6; 0,25/0,65;
0/0,7];
B : IIPNEJIU3UTEJILHO 0.6:

: {0/0,4; 0,25/0,45; 0,5/0,5; 0,75/0,55; l/0,6; ,0,75/0,65; 0,5/0,7; 0,25/0,75;
0/0,9];

1. Haftru HeqerHoe orHorrreHr.re R'= R o R , rae:
l.l. <.> - max-min KoMrro3uur.H;
I.2. <<o>> - min- max KoMno3vrrrkrfl,:
1.3. <.> - max-x KoMno3r,rllut.

Ecrpr He.rerKoe orHo[reuue R 3a,{aHo uarpuqeft:
R A  B  C  D  E
A
B
c
D
E

2. llponepurr rBJrrercr Jrr4 orHorrrenue R rpaH3prrr.rBHbrM:
R A  B  C  D  E

A
B
C
D
E

3. HaftrrE TpaH3r,rrr4BHoe 3aMbrKu""a .ft HeqerKoro orHorneHns R:

0,7 0 0 0 0
0,8 I 0,6 0,6 I

0 0 0,5 0,5 0
0 0 0,2 0,4 0

0,8 t
I 0,6 0,6 I

0,5 0,9 0 0 0,5
0 0,7 0 0 0
0 I 0,1 0,1 0
0 I 0,4 I 0

0 , 7 0,9 0 0 0,5



R x l x z x 3

X l

Xz

x3

4. .{er<ounosupoBarb HeqerHoe orHorxeHr.re Rl:

Rr Xl Xz x3 X4 X5

Xt

X2

X3

X4

X5

5. Hafiru [epBylo I,r BTopyrc npoeKrlr,ru HerrerKoro orHorrreHr.rr R (aanucarb coorBercrBy-
rcuue Qyur<qura nprlHaAnexnocreft ) :

R x l x z x 3 x 4 x 5

x l

X2

x3

X4

X5

Kourpo;rrHbre Bonpocrr rc peftrr{Hr-KouTpo.nro Nb3
Oqenxa no pefiuaHr-KoHTponrc Jrlb3 Soprurrzpyercr ro r.rrofaM BhrrroJrHeulrr r.r 3arrlr{T na6oparop-
nrrx pa6or rrprl orBere Ha AorroJrHr4TeJrbHbre Bonpocbr. Teuu na6oparopnrrx pa6or:
- 3naxoucrBo c npI{KJIaAHbrMr.r nporpaMMaMr4, LlcnoJrb3}'roqr.rMr,r HeqerKr,re MHoxecrBa.
- floctpoenre (fyurqufi npunalJrexHocrr.r. flpxuue r4 KocBeHuhre MeroAbr AJrr oAHoro lr

rpynnbr 3Kc[epToB.
- Heqetxar apr.r$-uerura. Apu$ueruuecrue oneparlun HaI\ HerrerKrrMrr rrurcJraMr{ L-R runa.

Apu(pnreruqecKue oneparlr4r{ c r{cnoJrb3oBaHueM o,-ypoBHeBoro [pr4Hrluu o6o6qenns 3aAe.
- lIpuueHeHLIe reopl4u HeqerKHX orHoueuufi K KJracrepnoMy aHanr{sy (<ne.rerKoe> cpaBHe-

Hr{e crpoK n pacrro3HaBaHr.re o6paron).
- llpoer<u{poBana,a cl4creM HeqerKoro BbrBoAa. AnuporcuMarlur $yuxqufi c nprlMeHeHHeM

HEqETKOTO JIOTI4IIECKOTO BbIBO.IIA,

- HeftpouHbre ceru. llpoer<rupoBaur.re u o6yreur.re uefipouutx cerefi.
- fu6pn.{Hbre cerra. llpoexrupoBaHr{e u o6yreuue neftpouurrx cereft.

Boupocm K 3K3aMeHy
Cloco6u orrucaHl{s He.rerxofi HHQoplraquu u o6tacrr.r npr4MeHeHr.rr Heserrofi lorprxz.
BasosHe noHrrr,r.g HerrerKr,rx MnoxecrB.
Onepaquu HaA HerrerKrrMr4 MHoxecrBaMr.r
Csoft crsa onepaqufi HaA HerrerKr,rMr.r MHoxecrBaMH.
floAuuoNecrBa o, - ypoBHr. ,{erolruoruqur HeqerKr{x MHoxecrB.
Paccrosnue MexAy HerrerKr.rMr.r MHoxecrBaMr.r.
Mero4u nocrpoeHl4x (fyurcqufi npr{HaAnexHocrr.r. llprurre r{ KocBeHHbre MeroAbr Anr oAnoro
9KCnepra.

0 ? 0,6 0,2
I 0,2 0,7
0 O,B 0,1

0,2 n 5 0,7 0,3 0 , 7
I 0,4 0,3 0,4 0,6
0 0,6 0 5 0,2 0,6

0,3 0,5 0,7 I
f 0 5

0,3 0,4 0,2 0,3

0,2 0,5 0,7 0,3 0 ,7
0,4 0,3 0,4 0,6

0 0,6 0,5 0,2 0,6
0,3 0,5 0 , 7 I 0,5

0,3 0,4 0,2 0,3



MeroAu flocrpoeHr.rr (fynKrlrafi flpr.rHalnexHocrr.r. llpxurre r{ KocBeHHbre MeroAbr.4nr fpynnbr
sKCnepTOB.
He.{erxue orHorrreHr.rs. flougrue orHorrreH}rr.
Onepaquz HaA HeqerKLIMI,I orHoIIreHI,IflMI4. Kounoguqng HerrerKl4x orrrorueuuft.
Cnofi crna HeqerKr.rx oruoruenprft .
Knaccu$uraqur HerrerKr.rx orHorrrenuft .
Heqerrue qr4cra. Mareuarura Herrerrux qrrceJr. Heqerxas apuSuerura.
flpunqnu o6o6qenrs 3aAe. o-ypoBHeBsrft npuuqnn o6o6rueHus 3a4e.
Heqemne ypaBHeHLIr.,{onoruureJrbHoe Bbrrrr,rraHue.,{onomrHreJrbHoe AeneHr.re.
MeroAsr cpaBHeHr,rr HerrerKllx qnceJt

KounoguqprouHoe rrpaBr.rno BbrBoAa.
flpu6nuxeHHbre paccyxAeHvrfr Ha ocHoBe modus ponens.
flpu6ruaNeHHbre paccyxAeHufl. Ha ocHoBe modus tollens.
(Dopuarusaqrrr JrofntrecKr4x cBf,3oK. TpeyronlHbre HopMbr. Orpuqauus.
Jloruro -mrHrBr4cruqecKoe oflr4caHpre crrcreM, HerrerKr.re MoAenr,r.
OcuosHHe noHtrllr reopuu Heqerrrax MHoxecrB. Teopraa upu6ruNeHHbrx paccyxAeHprfi. He-
qerKLIe rofuqecKr.te BbrBoAbr. OcnoeHsre granbr.

OcuoenHe IroH.t{TLrr reopun HerrerKr.rx MHoxecrB. Teopur npu6ruaNeHHbrx paccyxAeHrafi. Aa-
ropr4TMbr HeqerKr.rx Jrorr{qecKr4x BbrBoAoB. Alropurrra Mamdani u Larsen.
OcHoeurre noHtrt'ts reoprrn HeqerKr{x MHo}KecrB. Teopua npn6maxeHHbrx paccyxAeHnfi. An-
fopLITMbI HerrerKr4x JroruqecKr.rx BbrBoAoB. Anropraru Sugeno, Tsukamoto u y[poilIeHHuft alro-
pI,rTM HeqeTKOrO BbrBOAa.

Heftpouurre cerlr. Ocuonsue ronoxeHr4.rr. MoAenr nefipoua.
Heftpoulure cerrr. K.rraccn$urcaqus HC. Bsr6op crpymypu HC.
Heftponuue cerr{. Knaccu$uxaqus HC. (Dyur<qraoHraponaulre HC.
Heftponurre cerra. Alropurrran o6yueuur HC. O6yueHr.re oAHocloftnofi cern.
Hefipouurre cera. Arropurrurr o6yuennr HC. Anropuru o6parHoro pacnpocrpaHeHrs ourn6ru.
Hefipouurre cern. Arropurlmr o6yuenur HC. O6yuenue 6es yqr.rrerfl. MeroAu Xe66a.
HeftponHue cerla. Anropururr o6y.renns HC. O6yveuue 6e: yuurerr. Alropnru Koxosena.
Heftponnue cerrl. HC Xon$un4a.
Hefipouurre cerr.r. HC Xevunura.
Heftponnrre cern. HC 4nyuanpaueHHoft accoutrarrreHoft ral{sru ([AlI).
f u6pn4nue cerrd. O crronurre noHrrr.r.f, . O6rqt,tfi anropr,rrM o6y.reHux.
fz6pu4uue ceru. Crpyrrypa ANFIS.
fu6pu4Hrre cerrr. Cerr Tararu-Cyreno-Kasra. Cem Baura-MeuAels.
f u6pr.r4uue cerr.r. f ra6prE4Hufi alropr.rrrra o6yleHraa
fu6pugnrre cerll. He.rerKrae cerr.r c caMoopraHuzaweit. Alropnrlr ue.rerKofi caMoopraH!rca\ilLr
C-means.

Bonpocrr Ars KoHTpors caMocroflTeJrbHoft pa6orrr
1. HeqerKat JrorrrKa: AocronHcrBa r.r HeAocrarKrr.
2. flonsrue [pl,IHaAnexHocrr{. flouqrpre HeqerKoro noAMHoxecrna. OnpeAeneHr.re HeqerKoro

MHOXCCTBA.

3. fpa$n.recxoe oro6paNeHr,re onepaqrafi HaA Herrerrr,rMr4 MHoxecrBaMr{.
4. Irl:ruepeuue creIIeHH HeqerKocrr4 MHoxecrBa: oueHKa HeqerKocrr4 rrepe3 gHTporr[ro, Merpl4-

.recKllft rIoAxoA, aKclaoMaru.recKr,rft rroAxoA. llpouue rroAxoAbr K onpeAeneHr.rlo creneHlr He-
qeTKOCTLI.



5. Tpe6onanua r (fyunqusM npnHaAJrexHocrr.r.
6. MeroAsr nocrpoeHr.r.s repM MHolKecrB.
7. Onpe4ereur{e Her{erKoro orHorrreHr4r.
8. Cnequaltnbre rI,InbI HeqerKr.IX oruorueHzfi. He.rerxue orHorrreHnt

HorrreHr{fl nolo6us.
9 . Apu(pueruqecKr{e oreparlrlr{ HaA HeqerKuMr,r qucnaMu (L-R)-rzna.
I 0. llpu6nuxeHnbre paccyx.qeHnr B rrpr.rKnaAnbx 3aAarrax.

[oprAKa. He.rerxue or-

7 . yIIEFHO-METOAI,IIIE CKOE tI I4HO OPMAIII4OHHOE OEECTIETIEHI,IE

AtrcquilJrr4Hbr
a) ocnonuafl Jrrrreparypa:
1. Pymoncrar .{. HeftponHble cerI4, reHerr4qecKue anropr{TMbr rr HeqerKr.re cucreur/ Pyrron-

cxaa ,{., flnlunrcxzfi M., Pyrroncrzi4 Il.- 3nexrpou. TeKcroBbre AaHHbre.- M.: fopa.rar
rrunvrs. - Tererou,2013.- 384 c.

2. ZureuemyaJrbHbre cncreMbr: yue6Hoe uoco6ue/ A.M. Cervrenon [u Ap.].- Oner<rpoH. rer-
croBble AaHHbIe.- Open6ypr: Open6yprcxufi rocyAapcrBeHHbrft yHunepcnrer, 3BC ACB,
2013.-236 c.

3. I,lnrelnexryanbHble cr4creMbr: MeroAr4qecKr,re yKa3auur x na6oparopHbrM pa6orau Anr cry-
AeHToB 6ara-nanpuata, o6yuaroquxcr rro HarrpaBneHr.rrc noAroroBKr{ 01.03.04 <flpunlaguax
MareMarI,IKu/ - 3nerrpoH. TeKcroBble AaHHbIe.- M.: Mocxoscnnft rocyAapcrBennufi crpo-
nrerrsuft yHr{Bepcr.rrer, Afi IIH 3p Megua,3EC ACB, 2015.- 57 c,

4. Crtcoee A.B. BeeaeHLIe B Teopr4ro r.rcKyccrBeHHofo r4HTerrJreKTa: yue6uoe nocolnelCHcoee
.{.B., Kypunra O.B., llpocxypuu A.K.- 3nerrpou. reKcroBbre AaHHbre.- Bopouex: Bopo-
nexcxufi rocyAapcrBennnfi apxprreKrypHo-crpor4Tenrurrft yHuBepclrrer,3BC ACB, 2014.-
171 c.

6) lonomrnreJrbHafl Jrureparypa:
1. Pyrxoncxax, ,{alryra. Heftpouuue cerr4, feHerr4qecKr,re anropr.rrMbr r{ HeqerK[e cucreMbr:

nep. c uol. / [. Pyrxoncxat, M. flnrusrcruft, JI. PyrxoecKuft .- Mocrna : fopr.rax IruHHfi-
Tererolr, 2007 .- 383 c. : rrrr. - Bu6nuorp. B KoHrIe rn. - llpe4M. yKrrg.: c. 381-383 .- ISBN
5-93s17-103-1.

2. Bopucon B.B. HeqerKLIe MoAenv v cerr4: rr.ronorpa$url Bopncon B.B., Kpyuon B.8., OeAy-
ros A.C.- 3lerrpou. TeKcroBble.4aHHbre.- M.: fopxuax IrvtHrrs. - Tenexovr, 2012.-284 c.

OEbEM CPC I4 PACNPENEJIEHI4E TIO BI4AAM YqEBHbIX PAEOT B qACAX

Bua CPC Koru.Iecteo tlacoB
Pa6ora c JIeKrIr.roHHbrM MarepraaJroM, cutMo-
cTo.[TeJrbHoe ra3rreHr.re oTAenbHbx TeM ALrc-
qr,r[Jrr4Hbr; rrorrcK rz o6sop nr.rreparypbr r.r gJreK-
TpoHHbIX I4CTOTIHI,IKOB; rrTeHI,Ie u r,I3) {eHIZe
yve6nura n y.re6nrx uoco6ufi.

20

florroroexa K npoBepoqHbrM pa6oravr a ^
J Z

Brrnolnenue AoMarrrH ux zaaanuit noAroroB -
xa x la6oparopHbrM 3aHrrHrM 20

I,Iroro 72



3. falyuxuu A.Z. HefipoHHbre cern. OcuoBbr reopr4r,r [3nerrpounufi pecypc]: nronorpaSutl
fa-uyumun A.VI.- 3nexrpoH. TeKcroBbre AaHHbre.- M.: fopruas. rrunufl, - Telerou,2012.-
496 c.

4. fxrseea f.3. He.IerKLIe MHoxecrBa u Hefipouubre cerr4 [3nerrponHuft pecypc]: yue6uoe
uoco6ne/ flxrsesa f.3.- 3rerrpou. reKcroBble AaHHbre.- M.: EI4HOM. Jla6oparopr4r 3Ha-
nuft, I,Iutepner-YHHeepclrrer ZuSoprraaunoHHbx Texuororufr (VIHTYWT), 2008.- 316 c.

n) uepuo4uqecK[e rr3AaHrrs :
l. <I,Iur[opMaIIpIoHHbIe rexHoJrornu> Exeuec-f,qHrrft Teoperr.rqecxuit u upr{KJraAHoft uayruo-

rexHr4trecKrafi xypna-n ISSN 1684-6400 flornNcsoft r.rHAeKc 72656
2. Xypna-u <BrnsHec-unSopivrarura) - perleHszpyervrufi MexAr4crlunJrr.rHapHbrft nayrrrrrfi Nyp-

HuuI, nrnycraeurtfi c 2007 roAa HauuoHaJrbHbrM r.rccJreAoBareJrbcKr.rM yHr{Bepcr.rreroM
<Brrcruas ITIKoJIa oKoHoMr.rKr.r) (HI4y BIX3). AArrruuucrpupoBaHr.re xypHana ocyilIecrBnr-
ercs Lllxorofi 6usuec-uuQ oprrnarr,rxu H?IV BIII3.

3. Xypnan <Becruur Vluuu'ryraoKoHoMlrKr.r PAH> -

4. Xypuan <Becruur KoMrrbrorepHbx r{ un(fopvraqproHHhx rexnolorufi>
5. Xypna-rr <Becrunx MfY: sKoHoMr.rKa))
6. Xypuar <Becrunr Poccuficnoro sKoHoMuqecKoro yHr{Bepcr.rrera r.rM. lllexaHona>
7. Xypuan <BecrHur tpuHaHconoro yHr.rBepcrrrero)
8. Xypuan <Boupocrr sKoHoMHKH))
9. Xypua-rr <Brr.ucnureJrbHbre rexHoJrorurr4))
r) nurepner-pecypcbr:

Pecypcrr Anfr ALIcraHuI{oHHoro ocBoeHl{r Kypca, pa3MerrleHHbre Ha cafire
www.cs.vlsu.ru.

CoepeueHuue nn$opMaIIrIoHHbIe cncreMbl .qrtx co3AaHufl n peuru3alr4u MareMarr.rqe-
cKr.rx MeToAoB B SKOHOMr.IKe r{ snnancax:
L Mathcad - [porpaMMHoe cpeAcrBo, cpeAa AJrr BbrnoJrHeHr.rr Ha KoMrrbrorepe pzrHoo6pasurx

MareMarrlrrecrl,Ix I,I TexHI,IqecKHX pacqeron, cua6NeHHafl npocrhlM B ocBoeHllvt vr B pa6ore
rpaSu.recxrarvr r,rurep$eficou, Koropar npeAocraBJrrer noJrb3oBareJrlo LrHcrpyMeHTbr AJrs pa-
6oru c $oplrynarrau, qflcJraMr.r, rpa$uranu r{ TeKcralru. B cpeAe Mathcad .qocryrrHbr 6onee
corHI,I oneparopoB I,I Jrorr{qecxux (pyHr<qufi, npeAua3HaqeHHbrx Arr rrr.rcneHHoro n cr,rMBoJrb-
Horo peueHlIs MareMarr.rqecKr.rx 3aAaq pasruuHofi cJroxHocrr,r (http://www.ptc.com).

2. Matlab - BblcoKoypoeHenrrfi t3bIK r4 r.rHTepaKTI,rBHaJr cpeAa AJrr rrporpaMMlrpoBaHvrfr, -rrnc-

ileHHbrx pacqeroB 14 r'usyurll,sa\vlr pe3ynbraros. C nol4orqrrc MATLAB uoNuo aHan[3r4-
poBarb AaHHbIe, paspa6arunarr anfopnTMbr, co3AaBarb MoAenr.r u npunoxeHr,rt
(http://matlab.ru).

3. Malpe -- oAHa us Hau6oree flolynflpHbrx cr4creM cr.rMBoJrbHbrx Bbrru4creuuft, o6laAarou{ar
rrpeBocxoAuofi uayuHoft rpa$rarofi (http ://www.maplesoft .com).

4. Power Sim Constructor, Power Sim Studio - nporpaMunoe o6ecreqeHue Powersim BKrrro-
qaer n ce6s pa3nHqHble rLI[bI r4Hcrp]MeHToB r4Mr.rrarl]roHHofo MoAenr,rpoBaHr,r.fl

GLAlbqwersuuu)
5. Anylogic Anylogic - r4HCTpyMeHT r.rMr.rTarlrroHHofo MoAenr4poBaHr4t

(http ://www. anylo eic. ru)
6. BPWin - uoIrlnuft LIHcrpyMeHr MoAenr4poBaHr.rr, paspa6orauurd Sr,rpuofi Computer

Associates Technologies xoroprrfi ucuomsyercfl rnfl, anaJryr3a, AoKyMeHTr4poBaHr4r r.r peop-
raHI43aIIulI cJloxHbrx 6usuec-npoqeccoB. Mo4ens, co3AaHHar cpeAcrBaMra BPwin, [o3BoJrr-
er qerKo AoKyMeHTLIpoBarb pa3nr.rtrHbre acrreKTbr AerrenbHocrr.r - AeficrBr.rr, Koropue Heo6-



xoAHMo rlpeAnpl4HflTb, cnocoobl I4x ocyIqecrBJIeHLIfi, rpe6ylouvrecfl Anfl, sroro pecypcbr rz

ap. (http://www.ca.com).

Znrepuer-pecypcbr, 6asrr AaHHux, nnfopMarlrroHHo-cnpaBorrHbre r{ nor4cKoBbre cncreMbr rro
TeMaTr.rKe Ar.rcuu[nHHbr :
l . http ://www. exponenta.ru - O6pasonarelrnrrfi MareMarr.rarecrnfi nopraJr.
2. http://www.kxlab.com - cairr _kx Jla6oparopuu. OrnpanHax rosKa nor4cra uH(foplraquu o

Hosefturux Hayr{Hblx pa:pa6orxax e o6racrr,r Bbrtrucnurersuoft MareMarr{Kr4, aBToMarLrga\krtr
MoAenrapoB aHus. v rporpaMMHbrx [poAyKrax _kx IIa6 oparopran.

3. www.mathhelpplanet.com - HeKoMMepuecItnfi MareMarr.rrrecxufi $opyrur, Ha KoropoM MoxHo
nonyqllTb KoHcynbrarlurc u pe€rnbH)'ro noMorrlb B perrreHrlrl no rrpaKTrzrrecKr,r ruo6olry no-
npocy, cBt3aHHoMy c MareMarr,rxofi u MHoroqncJreHnbrMrl ed npuloxeHr,rflMr.r.

4. www.csin.ru - O6pasonaremurrfi r,rHTepHer-npoeKT, rrocBrrrleHHrrft computer science n
cMexHbIM AtIcIIrInnHHalr. Mrr Qoprrrupyeu KoMMbroHr4ru nro4efi, upo(peccr.roHaJrbHo salv-
MaIoIulIXct I4II,I AalKe rrpocro r{HTepecy}ounxcr ,qanuofi reuarurofi. TaxNe usr co6upaeu
un(popnraqnro, HanpuMep, pyccKo.s3brrrHbre Kypcbr no ranSopuarlrKe.

5. www.teorver.ru - lloprar, nocBruleHHsrfi raxuu pa3AenaM MareMarnKr.r, KaK Teopr4s Bepo-
xtuoctefi, MaieMaru.IecKaq crarI,IcrI,IKa, Teopl,Ifl MaccoBofo o6cnyxunaHr,rr, MareMarurre-
cKat reopux renerpa(f HKau Apyrr,rM npr{noxeHr{rM Teopuu nepoxrnocreft.

6. http://edu.ru - Oeaepamnuft nopran "Poccnficroe o6pasonaHlre", rroAAepxr{Baeuufi OfY
IHVIId I4TT "Zn$opMuKa". Karalor prHrepHer-pecypcoB no npeAMeraM.

7. http://www.mathtree.ru - [penonuAurrft KaraJrof MareMarr.rqecKlrx pecypcoB coAepxr4T r,rH-

Soprvraqnro o xaSegpax, nepcoHax, ny6ruaraquxx,6u6rtoreKax, xypHanax r{ T.rr.
8. http:/lwww.mathnet.n"r/ - O6ruepoccui,tct<uit MareMarr.rqecr<zfi lopraJr, npeAocraBnsrcquft

poccuftcxzu z sapy6exHblM MareMarI,IKaM pa3nl,ItlHbre Bo3MoxHocrlr B nor{cKe r.rn$opuaquu
o MareMarl{.recKoft xI{3HLI e Pocczn.

9. http://algolist.manual.ru - Cafn, nocB.f,rleHHrrfi amopurMaM H MeroAaM nporpaMMr{poBa-
Hulfl,.

10. http://www.ecsocman.edu.ru/ - O6pa:onaremnrrfi nopran - oKoHoMr,rKa, courroJrorr{s, Me-
HE,IIXMEHT,

11. http://www.fea.ru/ - Ilopran na6oparopr4n "Bhr.rucJrr.rreJrbHzur MexaHHKa" (pusunorrrexanuqe-
cKoro $axynrrera CII6||IV.

8. MATEPI4AJIbHO.TEXHI4IIE CKOE OEE CIIETIEHPIE AI,ICqUIJII4HbI

Jlexrluosnble ayAHTopLII{, ocuaru€surre 4ocxofi (4ra uera unr,r MapKepa), erpauoM Ant

npoexrlr{oHHbx cr,rcreM, npoeKropoM r{ noyr6yxorra (420-3, 430-3,3 18-3).

Ay4Iaropua Ant npoBereHr4fl, ra6oparopHbrx 3aHrrt'rfi, ocuaul€nnue coBpeMeHubrMr,r

lepcoHaIIbHbIMLI KoMnblorepaMlr, o6reAraueHHbrMrl B JroKaJrbHyro Bbrrrficnr.rrenbHyro cerb r.r

yKoMrIneKToBaHHbIMI4 ueo6xo4uubrM cr4creMHbrM r.r npr{KnaAHbrM nporpaMMHbrM o6ecne.{eHzeN4

(511-3, 100-3, 405-3,100-3, 1226-3),ayqvr"topuuBbrqr.rcJrr4rerrbHoro rleHrpa.



Pa6oqaq [porpaMMa Ar4crlunJrr,rHbr cocraBneHa B coorBercrBr,ru c rpe6onannrruuofoc
BO no HanpaBireHnrc 3 8.03.05 <Br,rsHec-r.rHabopMarrKp.
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