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1. IIEJIb OCBOEHkIfl, ilUC\IIIIJII,IHbI

I{ennro ocBoeHr,rq Ar,rcrlr4nn}rHrr (rr.ro4ynr) <Heuerraa Jrorr{Ka ra Hefipounbre cerrr)) flBrrs,-
eTct no3HaKoMr.rTb cTyAeHToB, o6yuaroq[xcs ro HanpaBneHnro <BusHec-uH$opvraurKa), c Me-
To.4ulMr.r, HarorrJreHHbrMlr B sroft reoprau.

O6rerrairau upo(feccHonamnoft AetrTeJIbHoctH 6raguec-aHaJrrrrr,rKa ffBJrrrorcs ciroxHbre
MareMarI,ItIecKI,Ie MoAerII4, B ToM rII,IcJIe onrlcblBaloullle npoqecc npl{Htrlrr pe[IeHl{ft. fnaeHag
uenb groro Kypca cocror4T B ToM, qro6u rroAroroBllTb cryAeHToB K pa3pa6orr<e KoM[brorepHo-
opI{eHTI{poBaHHbrx clrcreM noA.qepxKr4 npuur;rufi pemeuuft. Morur r{ HHTyr.rrr,rBHaJr rrpocrora
ne.rerKoft Jrofr.rKr.r KaK MeroAoJrorr4r.r pa3perxeHrra npo6neu rapaHTr4pyer ee ycnerrrHoe r.rcrroJrb-
3oBaHI,re Bo BcrpoeHHbrx crrcreMax KonTponrfl. u ar'urvrca uH$opuaquu. llpu oroM npo[cxoA]rr
loAKnroqeHr,re qefioBetrecxofi r.rHTyr{qun 14 onbrra o[eparopa. B ornuque or rpaA]ruuonnofi ua-
TeMarI,IKr.r, rpe6yrorqefi na rax.qoM rrrare MoAenupoBaHr4.fl TorrHbx u oAHo3Harrulx $oplaynnpo-
BoK 3aKoHouepnocreft, HerrerKafl Jrorr4Ka npeAnaraer coBeprreHHo unoft ypoBeHb MbrrrrJreHLrt,
6naroAapr KoropoMy rnopvecrzfi npoqecc MoAenr4poBaHr.rr npoucxoAr.rr Ha Har{BblcrrreM
ypoBHe a6crparquu, rpv KoropoM nocrynr.rpyerct JII{IIrr Mr.rHl,IMaJrbnrrft ua6op 3aKoHoMepHo-
crefr.

3 aAaqn Alr cqrrrrJrr.rH br :
o I{3fIeHI,Ie OCHOBHbIX IIpI{eMOB LI MeTOAOB LICIIOJIb3OBaHLIfl anflapaTa HeqeTK[X MHOXeCTB B

3aAaqax ynpaBneHr{fl Lr rrpurnflTLrr penreuufi;
o $opnrupoBaHr{e HaBbrKoB [ocrpoeHr{r HeqerKr4x rrroAerefi, Hau6olee noJrHo orBeqarculux

rpe6onauurM nocraBJreHsofi saplaqr4;
o I43f{eHue cnoco6oB peanr43arllrr4 HeqerKr4x l,roAerefi B BnAe nporpaMM alr 3BM;
. npuo6pereHlre HaBbrKoB nnaHr.rpoBaHr4r gKcneprIMeHToB ra o6pa6oma Hx pe3ynbraroB;
o LI3f{eHI4e ocHoB ueftponnux cerefi;
o LI3freHI4e reopprrz ru6pngnrx, ueftpoHe.rerKr.rx cerefi;
. orpaborKa npaKTr.rqecKr{x HaBbrKoB, cBr3aHHhIx c nrr6opou rr ucnoJrb3oBaHr.reM nporpaMM-

HsIX cpeAcrB c gJreMeHTaMr4 ueqerrofi Jrorr4KLI u Hefiponnrrx cereft.

2. MECTO ATICIII4IIJIIIHbI B CTPyKTyPE OIIOII BO

lauuax Ar4cqulnr4Ha orHocrrrcfl K Ar.rcIII{nnr4HaM rro nrr6opy napuarunuofi rracrvl

OIIOIII. I4ryveuue Aauuoft Ar4crlprrnr.rHbr npoxoAr.{r s 6-N{ ceMecrpe u lasupyetcfl. Ha 3Halvrsx,
npuo6per€HHblx cryAeHTaMr,r B paMKax KypcoB: <Mareuaruqecruft aHaJrH3)), <JlunefiHas ar-
re6pa>, dlporpauuupoBaHr,re)> r,r Ap. laHnrIft nypc o6ecneqr4Baer ga-urnefiruee u3yqeHne Auc-
qlInnI4H <IrluuraquoHHoe MoAenrrpoBaHr{e), <Cucteurr nogepxKr.r rrpunflTufr perueuufi>,
<Pacnpe4ereunne cr4creMbr) Lr flBrflercfl,6asosrIN.{ Anr r43yrreHufl, cfier\uanbHbx Ancur4nJrr{H.

3uaHux, nonyr{eHHbre B paMKax r.r3freHr{s 4anuofi Ar,rcunnnr.rHbr, Moryr 6rnr npnrrlene-
HbI Anfl HarrucaHus. nrruycruofi rnaruSurcaquoHnoft pa6orur.

3. KOMIIETEHIIUU OEyTIAIOIUE|OCfl, OOPMI,IPyEMbIE B PE3yJIbTATE
o c B o E Hktfl Ivtc\r4[JII,IHbI (MOAyJrfl )
B pe:ynrrare ocBoeHrir AlrcurlnnvHu o6yuarouluftcq AorNeH AeMoHcrpr.rpoBarb cneAy-

rorrlr4e pe3ynbrarbr o6pasonanur :
- cuoco6Hocrb pa6oraru c KoMrrbrorepoM KaK cpeAcrBoM ynpaBneHr,ra rau@opir,raqueit, pa6o-

Tarb LI c nnSopuauuefi us pa3rr4rrHbrx r,rcroqHr4KoB, B ToM rrracJre n rro6alrubrx KoMrrbro-
repHbrx cernx (OIIK-3);

- cnoco6HocTb LIcrIoJIb3oBarb ocHoBHbre MeroAbI ecrecrBeHHoHafrHbrx Ar,rcqunnr{H B rrpo-

$eccuoualruoft AesrenbHocru Ant reoperl,IqecKoro r{ aKcnepr4MeHTaJrbHoro HccneAoBanns.
(nK-17);



- cnoco6Hocrb I4cnoJlb3oBarb coorBercrByrourrft uareuaruqecxnfi alnapar r,r r,rHcrpryeH-
TaJIbHbIe cpeAcrBa lxt o6pa6orKr4, anurnsa pr cncrearr.r3ar\uu unSoprvraquu ilo reMe LrccJre-
AoBaHLrr (nK-18).

B pesynlrare ocBoeHLIt.4LIcqunnLIHbI cryAeHT AonxeH AeMoHcrplrpoBarb ocBoeHr.re yKa-
3aHHbx KoMnerenqufino AecKplznropaM (3HaHI,Is,,yMeHLrs., BnaAeHI{g), B coorBercrBut4 c reMa-
TLIqeCKLIMIA MOAyntMr{ Ar.rcrlr4[nr.rHbr, rrpr.rMeHflTb nonrreHHbre 3na:aus. B nocneAyroqeu o6yre-
Hun il npo$eccuoualrHofi AerrenbHocrr,r :
1) 3uatr: cylrlHocrb Lr 3HatreHpre rau(popvraqlrr.r B pa3Br,rrr4rr coBpeMeHHofo o6Iqecrea (OilK-3);

BnaAeer ocHoBHbIMH MeroAaMlt, cnoco6aun u cpeAcrBaMu nonylreHr{r, xpaHeurr.s, fiepepa-
6orru znSopl,raquu (IIK-17, IIK- I 8).

2) Vrrrerr: npoeKrr4poBarb n BHeAptrb KoMnoHeHrbr I4T-nn$pacrpyKrypbr npe4npuflrufl,
o6ecue.runarculue Aocrr4xeHr.re crparerr.rqecKl,Ix uenefi r4 rrogepxxy 6nsnec-npoqeccoB
(OIIK-3, fIK-17, IIK-18); ucrroJrb3oBarb coorBercrByrouufi rrrareuaruqecxprft anilapar Lr
I{HcrpyMeHTaJIbHbIe cpeAcrBa 4nr o6pa6orKvr, aHaJrr43a u cucreMartrca\r4lr uu(foprvraql4l,r no
reMe HccrreAoBaHr.rr (OIIK-3, nK-17, nK-18).

3) B.rraAerr: ocHoBHbIMI,I MeroAaMIz ecrecrBeHHoHayqHbrx Ar,rcqunnuH n npo$eccuonamnoft

AesrenbHocrv g.ns. TeoperrrqecKoro r.r 3Kc[epr.rMeHTaJrbHoro r{ccneAoBauur (OIIK-3, fIK-17,
nK-18).

4. CTPyKTyPA rr COABPX{AHIIE AtrcqruIJlr,rHbr (MOAyJrfl)

O6uat rpy,uoeMKocrb Ar{cqr{nJrraubr cocraBJlter 6 ga.rerHrrx eAr.rHHrI, 216 rracos.
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c oAE P XrAHlrE Ar,r C rII4trJIlIH bI
nEKrII414

1. Irlcropu.recKar cnpaBKa, Cnoco6rr otrucanvrfl. ueqerxofi un0opnraquu u o6nacrr,r [pr.rMeHe-
Hr.rt HeqerKoft norunz. Heqema.s JrorprKa: ,rlocrolrHcrBa rI He.rlocrarKlr. Easosrre [ouf,Tr.rr He-
qerrr.rx MHoxecrB. llonsrfie [pr,rHaAJrexHocrlr. flonsrue HeqerKoro rroAMHoxecrna. Onpe-

AeneHI,Ie HerrerKoro MHoxecrBa. OrHoureru{e AoMI4HLIpoBaHLIt.
2. Onepaqnu HaA HeqerKHMH MHo)r(ecrBavru fpaQuqecKoe oto6paxeurie oneparlufi saA ne-

rrerKr.rMr.r MHoxecrBaMr.r. CsoftcrBa oneparlnir :uar HeqerKr.rMr,r MuoxecrBaMu. floArrruoxe-
crBa o, - ypoBHq. ,[exouno:urlur HerIerKHX MHoxecrs. CuHre3 Her{erKofo noAMHoxecrBa
rrocpeAcrBoru o6reAraHeHr{.s o6rr.IHrrx rIoAMHoxecrB.

3. PaccrosHHe MexAy HetrerKr.rMrr MHoxecrBaMu. IrlsuepeHr,re crerreHlr HeqerKocrr.I MHoxe-
crBa: oIIeHKa HerrerKocrr.r qepe3 gHTporruro, MerplrtrecKuft uoAxoA, aKcr{oMaruqecruft noA-
xo4. llpouue noAxoAbr K onpeleneHr4ro creneHu HeqerKocru. Heroropue cnoficrBa crerreHr.r
HEqETKOCTI,I MHO)KECTBA.

4. MeroAu nocrpoeHrrx $yHxurafi ilpr.rHaAnexHocrrr. Tpe6onauur n $yur<qr{rM npr{HaAJrexHo-
cru. llp.rurre r.r KocBeHHbre MeroAbr Anr oAHoro sKcnepra.

5. MeroAu nocrpoeHr.rx Qynrqnft nprrHa.unexHocrl,I. flpruue r4 KocBeHnbre MeroAbr Ans ryyu-
rIhI gKcnepron. MeroAbr nocrpoeur4fl TepM MHoxecrB.

6. Heqerxne orHorIreHr.rg. flonsrue orHorrreHr4.fl. Onpe4ereHr,re HeqerKoro orHornenufl. Onepa-

uHIa HaA HerrerKI{MLr orHorrreHrrsun. Korrano3vrlvrfl. HeqerKI,Ix orgoruenuft.
7. Cnoficrsa HeqerKr,rx orrrourenufi. .{exonno3u\Lrfl Her{erKr{x orHorrenl4fi. Tpau:uruBHoe 3a-

MbIKaHlIe HerrerKoro 6HnapHoro orHorrreHr.rfl. Kraccn(fraKarlr4r HetrerKux ornourenHft. Hexo-
Topble c[eqrlanbHbre rr.rrrhr HeqerKr4x ornoruenuft. He.remue orHorrreHr4r rroprAKa. He.rer-
KLIe oruolrreHnr rroAo1ux.IIputtoxeHlrs reoput4 HeqerKr.rx oruorrreHr.rft x anarusy ctrcreM.

8. HeqerxHe qucra. MareuaruKa HeqerKprx quceJr. Apu$ueruqecKr4e oneparluu HaA Her{erKla-
MI,I qplcraMu (L-R)-runa. He.{erxar apra$rraerura. flpuuqun o6o6rqeuua 3a4e. o-yponnenuft
npr{Hrlr{n o6o6qeuug 3aAe.

9. He.rerKI,Ie ypaBueHr4.r. ,{onomrureJrbHoe BbrrruTaHr4e. .{onomrnreJrbHoe AeJreHr{e.
10. MetoArr cpaBHeHHr HeqerKr4x tr[cer. Cpanneuue HeqerKprx qr4cer Ha ocHoBe o6o6utennoft

orrepaqulr " 6orbrre I,IJTLI paBHo ". Cpannenlle HeqerKr,rx noAMHoxecrB eAuHI,IuHoro I,IHTep-
BAJIA

11. 3nervrenrbl Teopun npn6nuxeHHbrx paccyNresuft. geucue paccyxAeHras. Kouno3r.rrlr{oHHoe
npaBllno BbIBoAa. llpu6nraNeHHbre paccyxAeHr4s. Ha ocHoBe modus ponens. llpn6nuNeuHbre
paccyxAeHns. Ha ocHoBe modus tollens.



12. (Dopvrarll3alllat JloruqecKr.rx cBr3oK. TpeyromHue HopMbr. Orpraqauux. Jlornxo-
JII,IHTBT,TCTIIqeCKOe OnI4CaHr4e CprCTeM, HeqeTKI,re MOAenI{.

13. llpu6maxeHHble paccyxAeHl4fl B npL{KJraAHbx 3agarrax. OcHosHrre noHflTr{.fl Teopr{t4 ynpaB-

reHI,Is. OcHouHrre IIAeI,I HeqerKoro y[paBJIeHI{r. OrpanutreHut Ha rrpr{MeHeuue seqerroft

JIOII,IKI,I.

14. LIcxyccrBeHHble Heftpounrre cerrr. MoAenr HcKyccrBeHHoro nefipona. Crpynrypu ueftpou-
urx cereft. Pexnurr SynrquontrpoBaHnq neftponnlx cerefi.

15. MnorocloftHrre [epqeflTponrr. Ouenra cocrotHr.rx nefiponHofi ceuE. CneAenue $ynrquo-
HpIpoBaHLIt ueftpounofi cerrr K 3aAarre Mr4HlrMrr3aur.rrr qeneBoft Synlcuuer. Alropumr o6yre-
uua o6parublM paclpocrpaueHrdelr oruu6ru. feneruqecKr.re anropfirrra o6yuenur.

16. Anropr.rrMbr o6yuenar HC 6es yqr.rrem. MeroAu Xe66a, MeroA Kaxoneua.
17. HeftpoHHat cerb KaK accoquarvarna.s, naMqrb. Mo4em XonQun4a. MoAelr Xeuunura.
18. fu6pIa4Hnre cerrl. OcHosHHe rroH.srr,rr u onpeAeneuux ru6pr.rAHbx cerefi. Alropuruu

o6yueunr ru6pu4urx cereft. MeroAtr peanpr3arlnrz ru6pra4nrx cerefi.

JIAEOPATOPHbIE 3AH-fl TI4fl
l. 3uaxoiracrno c npr{KnaAHbrMt4 nporpaMMulMr,r, r4crroJlb3}'rour{Mu HeqerKne MHoxecrBa. flarer

FuziCalc.
2. llocrpoeuue $yHrquft [pr4HaAnexHocrr4. flprurre r.r KocBeHHhre MeroAhr Anfl oAuoro lr

rpynnbr 9KcnepToB.
3. HeqetKas apu(fueruxa. Apra$rr,rerllqecKr{e oflepallprr4 HaA HeqerKr.rMr.r qrrcJraMr4 L-R ruua.

Apn$rraeruqecKlle oneparlnu c r4cnoJrb3oBaHr4eM CI,-ypoBHeBoro ilpxHrlran o6o6rqenns.3are.
4. flpzlteuenple reopnl{ HeqerKr4x oruorueuuft K KnacrepHoMy aHanr{sy (<ue.rerKoe) cpaBHe-

Hr4e crpox r.r pacrro3uaBaHr4e o6pason).
5. flpoercrzpoBalaus crlcreM HeqerKoro BbrBoAa. AnrporcnMarlru $yunquft c [p]rMeHeHlreM

HeqeTKoro JloH4qecKoro BbrBo.IIa.
6. Heftponnrre cerr.r. llpoexrr.rpoBaHrre u o6yrenue Hefipouurx cereft.
7. fn6plr4nrre cerr,r. llpoenrHpoBaHr.re ll o6yreHrae neftpouutx cerefi.

5. OBPA3OBATEJIbHbIE TEXHOJIOTNI{

Ils.uocruxeHlLs [naHI,IpyeMbIX pe3ynbraroB ocBoenufl rncrJr4nJrr,rubr r{cnonrc}'rorct
cJleAyroIr1ue o6pasonareJrbHhre rexHoJrofuu:
- uu$opuarlr{oHHo-prtsBr.rBa}orur{e rexHoJrorpru;
- pa3BuBarorrlae npo6leltro-opr{eHTr{poBaHHhre rexHoJrorr4ra;
- Jrr4rrHocrHo opr{eHTr,tpoBaHHbre rexHoJroruu o6ytenux.

MeroArr JIeruu.s
Jla6oparopHbre r,r

npaKTr.rqecve

3AHflTnfl,

CPC

Meroa IT + + +
Pa6ora B KoMaH.rIe +
Case-study +
flpo6nerranoe o6yueHne + +
KoHrexcrsoe o6yreHue + t

O6yueurae Ha ocHoBe
OTIbITA

+ + +



I4n4nozgyaltuoe o6y-
qEHHE

+ +

MexAucuunJrHHapHoe
o6yueuue

+ + +

OnepeNaroulaa caMo-
croflTeJrbHafl pa6ora

+

B pauxax r43freHr.rr Ancur{nnr.rHbr Bo3MoxHo npr.rMeHeHr.re rrrupoKo c[eKTpa o6pasona-
TeJIbHbrx rexHoJrorr4fi: rexquouHo-ceMr,rHapcKair cr4creua o6yuenrzr (rpaguqrroHHbre neKrII4oH-
HbIe I{ la6oparopHble 3aHrrr,rx); case-study; ueroA rIpoeKToB; o6f{eHue B MaJrbrx rpynrax; Ma-
crep-Knaccbl; npuMeHeHr.re MynbrlrMeAr.ra rexHoJlofufi (npone,4eHr.re JreKrlr.ronHbrx saHsruir c
rIpLIMeHeHI4eM KoMnblorepHbrx rrpe3eHTarlnfi u Aevoncrpaur{oHHbrx ponr,rKoB c noMolrlb}o rrpo-
eKTopa vru 3BM); TexHoJrorufl, pazBkrruL KpllrurrecKoro MbrrrrJreHr.rr; uu(fopuarlrioHHo-
KoMMyHLIKaIIuoHHbre rexHorrofnra (npuueHeuue un$opMarluoHHbx rexnonofr4it rns, MoHr,rro-
pLIHra reKyrqefi ycneBaeMocrr4 cryAeHroB r4 KoHTpon.fl suaunft).

6. OIIEHOTIHbTE CPEACTB A I.JIfl TEKyITIE|O KOHTPOJIfl yCIIEBAEMO-

CTVT, IIP OMEXTYTOIIHOTZ ATTNC TAIINN IIO IITOTAM OCBOEHI4fl

AI,ICqUIJII,IHbI Ir yIrEEHO-METOAI,ITIECKOE OEECIIETTEHIIE CAMO-

cTofl TEJIbHOIZ PAEOTbI CTyAEHTOB

TEKyrrIr4rZ rourpolr
Teryqnu KoHTpoJreM yc[eBaeMocrr.r rBJr.flercr 4eficreyloula.rr B yHzBepcr{Tere cncreua peft-
Tr,rHr-KoHTpon.fl.

KonrpolrHbre Bonpocrr rc pefirrHr-KoHTponro l\bl

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

A = {0,210;0,41 1;0,6 |  2;0,8 |  3;1,0 |  4;0,8 |  5;0,6 l6;0,417;0,21s\  ;
F  =  {0 ,212;0 ,413;0 ,614;0 ,8 l5 ;1 ,0  |  6 ;0 ,8  l7 ;0 ,61  8 ;0 ,4 l9 ;0 ,2  |  l0 }  ;
C = {1,0 |  o;  o,  g I  l ;0,6 l2;0,413;0,21 a\  ;
D  =  { 0 , 2 1 6 ; 0 . 4 1 7 ; 0 , 6 l 8 ; o , s  l 9 ; l . o  l l o }  .
3a&asus:

1.  Buqucrr , r ru,  AabUe ,  t tcUb, ln iU E,( l t l \ne ,@aq,.e .
2. fle$a:sr.r<fuuupoBarb:

E - no MeroAy rIeHTpa rrlxecrr4;

D - no MeroAy MeAr.raH.

3. ,{exounosupoBarb Her{erKoe MHo}KecrBo: B, e .
4. BH.rucrurb paccrorHrde MexAy HerrerKr4Mr4 MnoxecrBaMr4:

7 u e Iicnonmyfl Merpr4Ky Xeuunnra;

E u b r4cronb3yr Enruu4oey Merpr.rKy.

5. Oqesuru crerreHb Heqerxocrr.r MHoxecrBa E uepes sHTponr4ro, u trepe3lrerpu.recxuft

norxoA G(h = 2e(tr,.4" ,)).



6. Onncarr Jrr.rHrBr4crr.rqecKlro nepeMeHHyro <Pasrraep> [.sTbro TepMaMLI, oro6pasurr ee
rpa(fruecru.

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

i  =  { 0 , 2 1  0 ; 0 , 4  l  l ; 0 , 6  1 2 ; 0 , 8 1  3 ; 1 , 0  |  4 ; 0 , 8  l  5 ; 0 , 6  l 6 ; 0 , 4 1 7 ; 0 , 2 1 s \  ;

E  =  { 0 , 2 1 2 ; 0 , 4 1  3 ; 0 , 6  l  4 ;  0 , 8  l  5 ; 1 , 0  l  6 ; 0 , 8  l 7 ; 0 , 6 1  8 ; 0 , 4  l  9 ; 0 , 2  1  1 0 }  ;

i  =  { t ,o  lo ;o ,g  l l ;0 ,6  l2 ;0 ,413;o ,2 la \ ;
b  = {0 ,216 ;0 ,417 ;0 ,618 ;0 ,8 l 9 ; l , o  I  l o }  .
3aAasu.s:

l .  B r rqucrur " :L rJEne ,  2 . t  Eoe ,  enEUD,(AuEle  , (Anq"E.
2, [e$a:sn@uuupoBarb:

2 - no MeroAy ueHTpa rflxecrr,r;

C - no MeroAy MeALraH.

3. ,{exounosupoBarb HeqerKoe MHoxecrBo: l, b .
4. BH.rucr[rb paccrorHr4e MexAy Heqerxr4M[ MHoxecrBaMr.r:

- . 2

A vt C, HcnoJrb3ys EerrraAoBy Merpr{Ky;

E u b ncnonb3yr MerprlKy Xeunauura.

5. Oqesum creneHb HeqerKocrrz MHoxecrBa 2 uepez oHTponuro, u trepe3 rr,rerpuvecrufi

rIoAXoA (€ (A) = Ze(A, l)).

6. Onucatr JII4HrBLIcrr4qecKyro nepeMeHHyro <Paccrosnue> fisrbro repMaMr4, oro6pasurr
ee rpa$uuecrn.

l. O6ocuosarr nu6op rofo ptJrr,r krHofo MeroAa nocrpoeHr.rq OII Arf, HeqerKr.rx MHo)r(ecrB xa-
paKTepl{3yloqux cneAyro[Ir4e rronfrTnfl, npr{Becrr4 npr4Mep HopManbHofi OlI, onrncbrBilro-
rqrEfi nouarrar:

1.1. <9eloneK cpeAHero pocra)), c yqeroM Toro, qro cpeAHecrarr.rcrr.rqecKr.rft pocr r,r3Be-
CTEH;

1.2. OcseueHHocrb ayruropuu B 3aBr4crlMocrl,I or KoJrnqecrBa pa6orarotqux naMn AHeB-
Hofo ocBelqennfl, KoJIIarIecrBo Koropblx cocraBJlter {2,4,8, 12, 16};

1.3. On xapaKTepr43)Toruyrc eHcoxufi pefiruur rroJrr.rrr.rKa (raru uolNuaqecrofi naprnu).

2. Oqeuurr cornacoBaHHocrb MHeHr,r.f, KaxAofo I43 gKcneproB:

2.l.3rcnepra 1 u Sxcnepra2;
2.2.?xcnepra2 u 3ncuepra 3;
2.3. 3xcnepra 1 rz 3xcnepra 3.

flolyrum coorBercrByroqrae HopManbHbre OII Ant MHoxecrea X:{x t)xLx3, x4, x5, x6}, eclu
LIx MHeHut 3aAarorct cJreAyroquMr,r Marpr,rqaMr,r napnhrx cpaBHeHrafi (negocraroulr4e 3neMeHTbr

MarpI,IIIbI, o6osHa.reHHlle cI,IMBoJIoM (-)) 3anoJIHr4Tb caMocrorreluro):

3xcuepr I xr x2 x3 x4 x5 x6
x r  l -  t 8  4  5  l s  s  I



x2

X3

X4

X5

X6

3rcnepr 2
Xl

X2

X3

X4

X5

X6

3rcuepr 3
X l

Xz

x3

x4

X5

X6

X2
1

l 8 I 2
t 9

x l

l 0  5
2 1  1
t 4 3

3

x3 x4 x5 X6

6  8  t 0  1
7 4 1 7

6 2 3
2 3

4

X l x2
2

x3
t 4
l l

X5

2
6
7
t 4

X6

5
8
7
9
l l

X4

2
8
2

3. Bepoxruocrb cyxAeHLIt KaxAoro srcrrepra o Bo3pacrHofi npuua4JrexHocrr,r qeroBeKa r roft

uru nnoft Bo3pacruoft rpynne, B 3aBr.rcnMocrr4 or Bo3pacra x (x e U :l}J 001), Bbrpaxaer-

ct cneAyroullrMr,r 3aKoHaMr.r pacflpeAeneH'vflj
3.1. <Monoloft>

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

3.2. <<CpelHero Bo3pacra)

x 0-25 25-35 35-50 50-65 6s-1 00
p 0,05 0,1 0,4 0,35 0,1

3.3. dloxprnofi>

x 0-2s 2s-35 35-50 50-6s 6s- l 00
p 0,05 0,1 0 , 1 5 0,3 0,4

flocrpouru OfI xapanrepl,I3ylouyro Bo3pacrHyro rpyrrny, ecnra 6rrno orpomeHo 50 ercnepron.

4. llocrpourb repM-MuoxecrBa c yKa3aHHbrM KoJrr,rqecrBoM TepMoe K oxnarbrBaro[ryrx cJreAy-
rcIluae IIoHtTIIt:

4.1. <TerraneparypaBoAbD), y:6, (J:[0; ]00 TJ;
4.2. <<Ynu'rHar reMneparypa), K:7, U:[-50; 50 TJ;
4.3. <BrrcorHocrb 3AaHr.rr), y:5, i:[]; 127J;

Konrponrnbre Borrpocu rc pefiurrr-KonTpo.rrro J\b 2



l. Heqerxue .uvcna ft, u ir 3a,{aHbr cneAyroqnMl4 Tpaneqr4eBr,rAHbrMu (pynrqurMr,r trpr-

HaInexHocTH:

[0,  
ecrf i4x<2utmx>9 

[0,  
ecrrr{ . r  <3unux>17

l+, ecJrrr r elz,+l l+, eclrvr x elz,tl
/ t r ' (x)=l r , -  ecrruxe(+,s)  'H / r* ' { " )=] t ,  ecJrr{x e( l ,o)

l '  \ '  ' '  I '

|.?, 
eclwtxe[s,r] 

L\u,ecrII.' 
efs,rtl

Heo6xoALttr,to uafiru HeqerKoe trncJro i = ir+ i, c trcrroJrb3oBaHr,IeM rrpr.rnrllrila o6o6qeHur tlg

olpeAeJreHr{r rrpnHrlr,tna o6o6qeHus.

2. Heqerxne rII4cJIa i, u ir 3aAaHbI cJIeAyIouuMH TparreqlreBr.rAHbrMu $ynrqr.rrMr.r npn-

HA,4NEXHOCTI,I:

fO, 
eerwr x <2 vntw x >9 

[0, 
ecrrr,r.r <3 unux >I7

l+, ecrrra x e[2,+l l+, ecrrr4 x e [r, z]
I t " (x)=1r, '  

ecrf t txe(+,s)  
'v  l tx ' t t )=Jt ,  eci lvtxe(7,9)

l '  \ '  '  I '

l?, 
ecrlll x e [s,o] |.?, 

eclwtx e[o,ttl

Heo6xo.quuo uaftru HetrerKoe qIlcro i = i, - i, c ucnoJrb3oBaHrreM np]rHu]rna o6o6qeHra.s pts

orrpeAeJreHr{s [pr.rHrlr4ua o6o6qenprg.

3. Heqerrue qucJra i, u ir 3aAaHbr cneAyroqfiMrd rpaleqrreBr4AHhrMra QynxquxMr.r npu-

HaAnexHocTr.r:

10 ,  ec r ru . r<2nnux>9  
fO ,  

ec lw tx<3unux> |7

l+, ecJrpr.r efz,+l l+, ecrvrxeft,tl
I t i , @ ) = f r '  - / , t < \  , r 4  l t i r ( " ) = J ,

| ,, eclwr x e (+, s) | ,, ecJrr{ .r e (l ,s)

l+ , ecrr. xe [s,l] lry , ecJrr .r e [], t z]
[ 4 . L . J | 8 . 1 .

Heo6xoAr.rrvro nafttu He.rerKoe qprcJro i = irxi, c ncnorlsonaHlreM npr.rHrlr{na o6o6qeHn.[ ng

orrpeAeneHnfl rrpr.rHrlnua o6o6rqeuu.s.

4. He.retrue tIHcJIa i, u ir 3aAaHbr cJreAyrounMl{ Tpanerlr4eBuAHbrMu SymqurMr.r ilp}r-

HANJICXHOCTH:

0, ecrvt x <2 unu x > 9
- - 1

;, 
ecrrr.r .r elz,+]

r ,  ecnure(+,s)  'H l t r ' (x )=

9 - x  r
;,  

ecrrr4.r e [s, l ]

0, ecru x <3 ulu x >17

x - 3
T, 

ecruxe[z,l ]

l ,  ecJrlr.tr e(l,e)

ecrrrl x e [l,tz]8

/t i ,(x) =



. Heo6xoAIauo sairtu HeqerKoe qrrcJro i = ir.l i, c ucnonb3oBaHneM npr{Hrlr{na o6o6uennflvB

onpeAeJreHlrtr [pr.rHrluna o6o6qenns.

5. PelrrErs ypaBneHr.re: Ax * B: D. fle
A: {01 4; 0,5 I 4,5; I  I  5 ; 0,5 I 5,5; 0 I 6\ ;
8={018; 0,5/1 0; I I 12; 0,5 I 14; 0l 16\ ;
D: {01 12; 0,5 I | 5; I I 18; 0,5 l2l ; 0 l2a} .

6. Peruurr ypaBueHr.re: A(x + B): D. fae
A: {0 12; 0,5 13 ; I I 4; 0,5 I 5; 0 I 6}
B:{0/3 ; 0,5 13,5; I I 4; 0,5 I 4,5; 0/5 }
D:{0/8; 0,5/l 8; | 128; 0,5138; 0la8\.

7. [arr orner Ha Bonpoc: <<Moxer nu A 6rnr 6onune B?>r , ecrn: A:{3; 4;6)yp.,B:{l;7;
8) rn.

8. CpanHurr A IIPI'IEJIIBATEJIbHO 0,5 uB IIPI.IEJII,I3UTEJIbHO 0,6
A: IIPNEJIU3UTEJI,HO 0.5 :

: {0/0,2; 0,25/0,275; 0,5/0,35; 0,75/0,425; l/0,5; ,0,75/0,55; 0,5/0,6; 0,25/0,65;
0/0,7);
B : IIPNEJIWUTEJIbHO 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;
0/0,8);

l. Haftrn HeqerHoe orgollreHr,re R'= R oR, rAe:
1.1. <"> - max-min KoMrro3r{rlur;
1.2. <<.>> - min- max KoMno3urrryrs,i
1.3. <"> - max-x KoMno3r.rqr.rfl.

Ecmr neqerKoe ornorrreHrae R 3aAaHo uarpuqeft:
R A  B  C  D  E

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 I 0,6 0,6 I

2. flponepam flBrrflercfl. Jrr orHorrrenue R rpaH3I,ITI,IBHbrM:

R A  B  C  D  E
A
B
C
D
E

A
B
C
D
E

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

0 , 7 0,9 0 0 0,5

n

3. Hafirn rpaH3r,rrr{BHoe 3aMbrKasue R HeqerKoro oruorueHra.ff R:



R x l x 2 x 3

4. [erounosrnpoBarb HeqerHoe otnourenze Rr:

Rr xl x2 x3 x4

X l

x2

X3

X5

5. Haitru fiepByro r{ BTopyrc npoeKur{r4 HerrerKoro orHorrreHnr R (sanr.rcarb coorBercrBy-

rcilIue (pyHr<qun npnHaAnexuocrefi ) :

R x l x z x 3 x 4 x 5

X1

x2

X3

X4

X5

X1

Xz

X3

X4

X5

Konrpo.rsHbre Borrpocrr rc pefiruHr-KoHTpo.nro J\b3
Oqenra no peftruur-KoHTponrc Jl1b3 (popuupyercr no r4ToraM BbrrroJrHeHr.r fl v 3arg.ur na6oparop-

urx pa6or [pr4 orBere Ha AonoJrHr,rrenbHbre Bonpocbl. Teuu ra6oparopHrx pa6or:
- 3narolrcrBo c rrpnKnaAHbrMr{ nporpaMMaMr{, uc[onb3]'rorrluMll HeqerKlae MHoxecrBa.
- llocrpoeuue $yHrquft npuua.unexHocrpr. flpartsle pr KocBeHHbIe MeroAbI Ans o.qHofo pI

rpyllrrbr sKcneproB.
- Heqerrax apu(frr,rernxa. ApnSueruuecrne oneparlr4u Har, HerlerKr{Mr.r qucraMr4 L-R runa.

AprE(frrrernqecKrre oneparlur4 c r{cnoJrb3oBaHLleM o-ypoBHeBoro np}IHIIran o6o6rqenus,3a4e.
- llprarr,reHeHr.re reopur4 HeqerKr4x ornorueHrafi K KnacrepHoMy aHanr4:y (<ueuerKoe) cpaBHe-

HI{e crpoK pr paclo3HaBaHlre o6pa:on).
- llpoerrnpoBaHr4r cr,rcreM HerrerKoro BbrBoAa. AnnpoxcnMaulu (fyHtclld c rpI,IMeHeHIieM

HeqeTKoro noruqecKoro BbrBo.rla.
- HefipouHbre cerrr. flpoerrrapoBaHr.Ie u o6yrenae ueftpouurrx cerefi.
- fz6pa4Hbre cern. llpoercrrapoBaHlle u o6yleHue neftponnrx cerefi.

Bonpocrr K sK3aMeHy

Cuoco6u onr4caHr4.rr neqerrofi un(fopuaquwu o6tacrr4 npr4MeHeHur Heqerxofi rornxn.
BasosHe fioH.rrrr4t HeqerKI,IX MHoxecrB.
Ouepaquu HaA HeqerKr.{Mpr MHoxecrBaMr.r

Cnoficrua onepaqnfi HaA HeqerKHMrr MHoxecrBaMI,I.

flo4rvtroNecrBa o, - ypoBHr. .{erorrlno:uqu.f, HeTIeTKLIX MHoxecrB.

Paccrosutre MexAy HerrerKr.rMl4 MHoxecrBaMLL
MeroArr rrocrpoeHrzr (fynnqufi npr{HaAnexHocrr.r. flpaurre r4 KocBeHHhre MeroAbr Ant oAHoro

9KCnepTa.

0,3 0,6 0,2
I 0,2 0,7
0 0,8 0,1

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 1 0,5 0 7 f 0,5

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

0,2 0,5 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 0,5
0,3 0,4 0,2 0,3



MeroAu [ocrpoeHr4r tfynKrlr.rfi npuHaAnexHocrr.r. Ilprusre H KocBeHHbre MeroAbr Anr rpynnbr
SKCrrepToB.
HeqerKze orHorrreHns. Ilon.srue orHolreHrls.
Onepaquu HaA HeqerKrrMr4 orHorrr eHnflMlr. KoMuog[q]rr Heqerr[x ornorueuuft .
Ceofi crsa Hetrerrr,rx ourorueunfi .
Knaccu$urauur HeqerKr.rx orHorrr enuit.
He.rerKrae qucra. Mareu arnKa HerrerKr.rx qucer. Heqema-s apn $ueruxa.
flpunqran o6o6rqenus 3aAe. o,-ypoBHeBnft upunqnu o6o6rqeHus. 3a[e.
He.rerxue ypaBHeHr4s. ,{ononHureJrbHoe Bbrrrr.rraHlae. ,{onoruurreJrbHoe AeJIeHlre.
MeroArr cpaBHeHLIr HeqerKl,rx rrncer.

KoN{nosnqrrouHoe npaBr{Jro BbrBoAa.
IIpu6nuNeHHbIe paccylrAeH vrfl. HaocHoBe modus ponens.

flpu6nuxeHHbre paccyxAeH*rt, Ha ocHoBe modus tollens.
Oopruarnaarlr{r nornsecKr.rx cBs3 oK. TpeyrornHbre HopMbr. Orpuqauua.
Jloruxo-ruHrBr{crurrecKoe ollrcaur.Ie cr4creM, HeqerKr{e MoAeJIpr.
Ocuonsrre floHrrlrfl Teopilfi HetrerKrrx MHoxecrB. Teopur npu6maxeuHbrx paccyxAeHr.rft. He-
qETKI,IE JIOTTTIECKI.IE BbIBO.UbI. OCTTOEHbIE STAIIbI.

OcnoeHHe [oH.rITr{-s reopuu HerrerKprx MHoxrecrB. Teopur npu6ruNeHHbrx paccyNAeHuft. Ar-
ropLITMbr HeqerKr,rx norr4r{ecKvx BbrBoAoB. Amopurru Mamdani z Larsen.
OcHosHHe noHrrrlr reopkru Her{erKr.rx MnoxecrB. Teopux npu6ruNeHHhrx paccyxAeHrafi. An-
ropLITMbr HeqerKr.rx JroruqecKr4x BbrBoAoB. Amoplrru Sugeno, Tsukamoto r4 y[porleHuuft a;rro-
pI,rTM HeqeTKOrO BhrBOAa.

Heftponusre cerrr. OcHoeHrre noJroxeH[r. MoAenr uefipoua.
Hefiponnne cerr.r. Knacculpnxauprg HC. Bu6op crpyxrypu HC.
Hefiponnrre cerr4. Knaccuif urauras HC. OyHxquonuponanne HC.
Hefiponurre cerr4. Amopnruu o6y.reuux HC. O6yueHr4e olHocnoftuofi cern.
Hefiponuue cerll. Arropuruu o6yvenus HC. Amopntu o6paruoro pacnpocrpaHeHr4fl orru6r<n.
Hefiponuue cerll. Arropuruu o6y.reuns HC. O6yuenue 6es yuurers. MeroArr Xe66a.
HefipoHurte cerr,r. Arropururr o6yuenrEs HC. O6yueuue 6es y.rarerr. Anropuru KoxoneHa.
Heftponnue cerr.r. HC Xon(fun4a.
Heftpounrre cerr.r. HC Xeivrlruura.
HeftpoHnrte cerpr. HC 4nynaupaarennofi accoqr{arr.reuofi naN,rsru ([AQ.

fu6pzgnue cerr{. OcnoeuHe [oHrrr4r. O6urufi anropr.rrM o6yueHrax.
fn6prE4uue cerr4. Crpyrrypa ANFIS.
fu6pu4nue cerr.r. Cerr Tararz-Cyreno-Kaura. Cerr Baura-MeuAens.
fia6pu4Hue cerr,r. f n6pra4nuft alropurm o6yreuur
fi,r6pIa4nue cerr.r. He.rerKtae cerlr c caMoopfaHugaquefi. Amopurrr neqerxofi caMoopraHu3a\krur
C-means.

Bonpocrr Arq KoHTpoJrfl caMocroflTeJrbnofi pa6oru
1. Heqeruas JrofHKa: Aocror,rHcrBa r.r HeAocrarKrr.
2. flonsrue llpnHaAnexHocrr4. flou.srpre Heqerroro rroAMHoxecrna. OnpeAeneHr{e Heserxoro

MHO)I{ECTBA.

3. fpa(fuuecxoe oro6paNeHne onepap;nir Ha[HeqerKr.rMlr MHoxecrB€rMr{.
4. Irlsuepeuue crerreHu HetrerKocrr.r MHoxecrBa: oueHKa HeqerKocrr.r qepe3 gHTponuro, Merpr{-

qecxufi IIoAXoA, aKcr.roMarr.r.recK[ft rroAxoA. llpouue noAxo.4br K onpeAeneHr,rro crerreHr{ He-
qETKOCTH.



5. Tpe6onauua x (pynxqurM rrplrHaAJrexHocrn.

6. MeroAu nocrpoeHr.rr repM MHo)KecrB.
7. Onpe4ereHr,Ie HerrerKoro orHorrreHrzr.
8. Cnequarsubre runbr HeqerKrrx ornoureHnft. He.IerKr,re orHorueHr{.f, rroprAKa. Heqerxue or-

Horueur{"rr no.no6us.
9. Apu$rr,retnqecKue oneparlr4r.r HaA HetIerKI,IMI,I qI{cJIttMIa (L-R)-runa.

10. llpu6mxeHHbre paccyxAeHur B npr.rKna,uHbrx 3aAaqax.

Ieua rcypconofi pa6orrr

Ilelrr pa6orrr: 3aKpelneHlre reopernrrecKl4x suanuft u ipoprr,rupoBaHr.re [paKTr4qecKLIX
HaBbrKoB no yMeHr.rrc cTaBr4Tb 3a4alru no npaKTr,rtlecKoMy rrplrMeHeHr,rrc cpeAcTB H MeToAoB He-
qerrofi Jrorr{Kr4 u uefipoHnrx cereft n aHaJrvt3 pe3ynbraroB r4x npoBeAeHr4q, o$opunenne pe-

3ynbTaToB.

3aAaHne Ha KypcoByro pa6ory

Heo6xo4uuo peanlr3oBarb pa3nrrqHbre noAXoAbI K anrlpoKcllMarlrrrl Qy'nrqnfi c [pI,IMe-
HeHlreM annapara HeqerKoro rorr4qecKolo BbrBoAa r4 rrpr,rMeHeHr4eM r{cKyccrBeHHbx ueftpoH-
nrx cereft B KatrecrBe yHuBepcanbnoro annpoKcllMaropa:
- BbltroJrHr.rrb aflnpoKcr,rMarlurc Qyuxqnu:

y:y12 +y,22 *lup2

na o6lacru D: {-23r E2 ; -2< xz !2}, rge ft Horr,rep r;apkraHTa, B coorBercrB}r}r c noprAKoBhrM
HOMepOM B XypHirne cTapocTbr.

- olleHr,rrb norperxHocrb Bbrqr,rcJrennfi no HopMe faycca.

Yrcasauue
Teopuru.recKne MarepuaJrbr HaxorfiTcfl B MeroAr{qecK[x yKa3aHLIsx K coBeryrolqr4M ira-

6oparopurtu pa6oran. Ans BbrnoJrHeHr4a rypconofi pa6oru AonycKaercr HcnoJrb3oBanr,re rraKe-
ra Matlab, c AorronHr.rreJrbHbrMr.r Mo.qyn.sMr Fuzzy Logic ToolBox n Neural Network ToolBox.

1. Boupocu K 3arrlrrre rypconoft padorur

l. Orpe4elenue HeqerKoro MHox(ecrBa.
2. Onpegenenr4e Jrr.rHrBr4crHqecroft nepeueuHofi.
3. Jloruro-mlHrBr{crr,rqecKoe o[]rcaHr.re cucreM (ueuerrrae vro4enz).
4. 3ranu HetlerKoro JroruqecKoro BbrBoAa (cxevra).

5" Arropurusr HeqerKoro Jrofuqecxoro BbrBoAa.
6. flpuueHenlle HeqerKofi roruxn K annpoKcHMauI,II4 $yurqnfi.
7. CosAaHue HeqerKr.rx uoAerefi c npr4MeHenueu MatlabFuzzy Logic ToolBox.
8. Onpegereune nefipounoft ceru.
9. MoAelr r4cKyccrBeHHoro neftpoHa.
10. ApxnteKrypbr (crpyxrypu) ueftponnrx cereft.
1 l. O6yveHue ueftpounrx cerefi, ilpaBr4no Xe66a.
12. llpurraeuenue ueftpoHHbrx cerefi K annpoKcrzMarlldr4 (pynxunfi.
13. CosaaHIae u o6yueHrle ueftpoHHbrx cerefi c noMorqbro Matlab Neural Network ToolBox.

oBbEM CPC 14 PACnPEIEJIEHI4E tIO BT4AAM yqEEHbIX PABOT B r{ACAX



Bpra CPC Koruqecreo qacoB
Pa6ora c JreKrIHoHHbrM Marepr4€uroM, caMo-
cTogTeirbHoe Lr3rleHr,re oTAenbHbrx TeM ALIc-
qllnnr.rHbr; norrcK r,r o6sop Jrr{Teparypbr r,r gJreK-

TpoHHhD( I{CTOqHr.rKOB; trTeHr{e u r,r3rreHrae
yveOuura n yre6nrrx noco6uft.
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7 . yTIEEHO-METOAI{IIEC KOE }I }IHO OPMAIII,IOHHOE OEECTIETIEHHE

AI,ICqUIIJII4HbI

a) ocnonuar Jrrrreparypa:
1. Plrroncxar [. HeftpoHHbre cerr,r, feHerr.rqecKr{e anropr.rrMbr r,r HeqerKue cucreur/ Pyrron-

cra.r ,{., IlulnurcrIEfi M., Pyrroncxnfi JI.- 3rer<rpoH. TeKcroBbre AaHrrbre.- M.: foprvaa
Irnnufl. - Telexou, 2013.- 384 c.

2. I4urerrerryanbHbre crrcreMbr: yue6uoe nocoluel A.M. Ceuenon [u Ap.].- 3nerrpoH. rex-
croBble AaHHbIe.- OpeH6ypr: Open6yprcrufi rocyAapcrBeHnbrft ynr.rnepcurer, 3BC ACB,
2013.-236 c.

3. I'IHrelnerryanbHhle cucreMbr: MeroAuqecKr.re yKa3aHnr r la6oparopHbrM pa6orav AJrr cry-
AeHToB 6aralanpvara, o6y.rarorrluxcr rro HarrpaBJreHr.tro rrolroroBKu 01.03.04 <flpurna4uaa
MareMarHKa>/ - SnerrpoH. TeKcroBble AaHHbIe.- M.: Mocnoscruft rocy.uapcrBennrrfi crpo-
r.Irenrsrrft yHuBepcr{rer, Afi lln 3p Megna,3EC ACB, 2015.- 57 c.

4. Cucoen A.B. BeeaeHI,Ie B reoprrc r4cKyccrBeHHoro r.rHTeJrJreKTa: yue6uoe noco6ne/ Crrcoee
[.8., Kypanra O.B., llpocxypuu A.K.- 3lerrpoH. reKcroBbre AaHHbre.- Bopouex: Bopo-
HeNcrIafi rocy.4apcrBeuusrft apxr{TeKTypHo-crpor.rremnufi yHr,rBepcr.rrer, 3FC ACB, 2014.-
l7I c.

6) gonoluureJrbHarr Jrrrreparypa :
L P1'moncrar, .{anyta. Heftpounrre cerr{, reHerr,rqecKr.re anrop[TMbr r{ HeqerKne cr,rcreMbr:

nep. c nol. / [. Pyrxoncrax, M. flnlxurcxufi, JI. Pyrnoncrufi .- Mocxna : fopauax rrulufl-
TereKou, 2007 .- 383 c. : I4n. - Bu6nuorp. B KoHrIe rn. - llpe4M. yKa3.: c. 381-383 .- ISBN
5-935 I  7-  1  03-  1

2. Bopucon B.B. He.rerKl{e MoAeJIu u ceru ivronorpa(furl Eopracon B.B., Kpyuon B.8., Oeay-
ros A.C.- 3lerrpou. reKcroBble AaHHbre.- M.: fopauar rptnvtfl, - TelexoM, 2012.-284 c.

3. falyurruu A.I,I. HeftpoHHhre ceru. OuroBbr reopur{ [3nexrponuuft pecypc]: rr,ronorpa$nnl
falynrxuu A.U.- S.uerrpoH. TercroBbre AaHHbre.- M.: fopx.ras. nr4Hus. - Telerou,2012.-
496 c.

4. flxrsesa f.3. HeqerKLIe MHoxecrBa r{ neftponnue ceru [3lexrponnrrft pecypc]: yue6uoe
noco6ue/ Axanesa f.3.- 3rerrpoH. reKcroBbre AaHHbre.- M.: EITIHOM. Jla6oparopu.s 3Ha-
uuir, LIur epller-Y uueep c Hrer I,In $ opur aquo HH bur TexH olorH fi (VIHTy mD, 2 0 0 8. - 3 t 6 c .

n) nepuoqlrrrecKne u3Aanufl:
1. <I4uSopMaIII4oHHbIe rexHoJrornu> ENenrecsqHrIfi Teoperuqecrufi n [pr{KJraAHoft Hayruo-

rexHr4qecKuft xypHa-rr ISSN 1684-6400 floArulurofi uu4exc 72656



2. xtypual <Eugnec-prHtfopuaruxD - peueHu.rpyervmrft Mexrlrcqunnr.rHapHbrft uayrnrrfi xyp-
H€LII, nrrnycraeurrfi c 2007 roAa HaqzoHaJIbHbrM r.rccneAoBareJrbcKlrM yHuBepcraTeroM
<Bucurax IxKoJIa sKoHoMr.rKr.r) (HI4y BIIIS). A4uuuucrpr4poBaHr4e )KypHana ocyqecrBns-
etcr llkoloft 6r{sHec-nH(f opuaruru HI,IY B lII3.

3. Xypnan <Becurur LlnuutyraoKoHoMr4Kr4 PAH) -

4. Xypna-u <Becruprr KoMnbrorepHbrx u zuSopruraq?rouHbrx rexnolornfi >
5. Xypuan <Becrunx MfY: oKoHoMr.rKa))
6. XypHal <Becrnux Poccuftcnoro oxoHoMr.rqecKofo yHr4Bepcr.rrera r.rM. flrexanosa)
7. Xypuan <Becruux QrzHauconoro yHlrBepcr.rrera)
8. Xypuan <Boupocrr oKoHoMtrKr.r)
9. Xypua-rr < B Hqucrr{TeJrbHbre rexHoJrof uu))
r) unrepuer-pecypcbr:

Pecypcu rm AI{craHuLIoHHoro ocBoeHLIr Kypca, pa3MerrleHHbre Ha cafire
www.cs.vlsu.ru.

Conpeueuuue r.rnSopMaulaoHHble cvcreMbl Anr co3AaHnfl. u peurusa\r4u MareMarprqe-
cKprx MeroAoB B 3KoHoMrrKe ra $uHaHcax:
1. Mathcad - [porpaMMHoe cpeAcrBo, cpeAa Anfl BbrnonHeHr.rq Ha KoMrrbrorepe prcHoo6pasurx

MareMarllqecKl4x r,r rexHnqecKrlx pacqeroe, cna6xeHHffr flpocrbrM B ocBoeHr,rpr 14 B pa6ore
rpa(fuvecrnrr,r uutep$eficoivr, KoTopa{ npeAocraBJrrer rroJrb3oBaTeJrro r.rHcTpyMeHTbr AJrrr pa-
6orrt c $oprraynauu, qvclrauvq rpa$uxanrr r4 reKcraMra. B cpe4e Mathcad AocrynHhr 6olee
corHI,I oneparopoB r4 Jrorr4r{ecxux (fynrqufi, npe1ua3HaqeHHbx AJrr rrr4creHHoro pr craMBoJrb-
Horo perrteHll.fl MareMarr{rrecKr,rx 3aAar{ pauu.trofi cJro)r(Hocrr4 (http://www.ptc.com).

2. Matlab - BblcoKoyponuenuft .s3bIK I4 LIHTepaKTLIBHaiT cpeAa Anr nporpilMMr4poBaHns,, qyrc-

JIeHHhIx pacqeroB u Bu3yurLBaur4LI pe3ynbraros. C nor\,{oqrrc MATLAB rr,roNno aHaJrusu-
poBarb AaHHbIe, paspa6arrrnarr anropnTMbl, co3AaBarb Morenu u nprrnoxeHprf,

G1CI/rnaleb,ru).
3. Malpe -- oAHa Irg sau6oree nonynspHblx crlcreM cr4MBoJrbHbrx Bbrqr{cneuui,t, o6raAa.louas

npeBocxoAuoft Hay.*roft rpa4rzrcofi (http ://www.maplesoft .com).
4. Power Sim Constructor, Power Sim Studio - rporpaMrrrsoe o6ecreqeHr.re Powersim BKJrro-

rraer s ce6s pa3nurrHble rLItIbI I{HcrpyMeHToB HMHTaTI}roHHoro MoAeJII4poBaHHfl
(http://powersim.ru)

5. Anylogic Anylogic - r,rHcTpyMeHT r.rMr{TarluoHHoro MoAenr.rpoBaHlrs
(http ://www. anylo gic.ru)

6. BPWin - ntorqnuft I4HcrpyMeHT MoAenr{poBa*r4fl) pa:pa6oraHnufi tpzprraofi Computer
Associates Technologies roropufi ucuom:yercfl rrrfl. aHaJrvt3a, AoKyMeHTr,rpoBaHr4r 14 peop-
raHu3aul,Iu cJloxHbx 6usHec-npoqeccoB. Mo4em, co3AaHHar cpeAcrBaMu BPwin, rro3BoJrr-
er rlerKo AoKyMeHTr.rpoBarb pa3nr.rtrubre acrrerTbr Ae.rrreJrbHocru - AeficrBr,rs, Koropue neo6-
xoAI,IMo npeAnpnusrr, cnoco6bl LIX ocyuecrBneHr.rfl, rpe6yrorqr4ecfl. rnrs,3Toro pecypchr r{
ap. (http :/lwww. ca. com).
I4urepner-pecypcbl, 6asu 4auurx, uu(popMarlr{oHHo-c[paBoqHbre r.{ ro14cKoBbre cl,tcreMbr no

TeMaTr4Ke Ar{Crlr4nnr{Hbr :
1 . http://www.exponenta.ru - O6pa:onarelrunrft MareMarr4rrecrufi nopran.
2, http://www.kxlab.com - cairr _kx Jla6oparopr4r4. Oupannar roqKa noncKa uu$oprr,raqr.ru o

noseftruux HafIHbIX pa:pa6orrax n o6racrr4 Bbrrrr.rcJlurenrnoft MareMarr.rKlr, aBToMarugarJvru
MoAenr4poB aHufl. n rrporpaMMubrx rrpoAyKrax _kx JIa6 oparopuu.



3. www.mathhelpplanet.com - HeKoMMepuecxufi MareMarr.rqecrufi Qopyrur, Ha KoropoM Mo)KHo
nonyqllTb KOHcynbTaIIruo I4 peilnbu)'Io noMoIIIb B peIIIeHLIU rro npaKTllqecrlr mo6ouy no-
npocy, cBt3aHHoMy c MareMaruxofi u MHoroqucreHHbrMr.r ee npu.noxeHnflMvr.

4. www.csin.ru - O6pasonaremurrfi r,rHTepuer-rrpoeKT, nocBrrrleHHrrft computer science u
cMexHbIM ALIcIIIa[nIrHarr. Mu (fopurapyeu KoMMbroHr.rrr,r mo4efi, upo$eccuouilJrbHo 3aHr.r-
Maloullxcfl I4ILI Aalr{e [pocro r{HTepecynul[xcs Aauuofi reuarurofi. TaxNe urr co6zpaeu
unQ oprraaqnro, H arrpuMep, pyccxo.rr3 brr{Hbre Kypcbr uo uH (f opuarr.rKe.

5. www.teorver.ru - floprar, nocB.flIrleHHrtfi raruna pa3AenaM MareMarr.rKr{, KaK Teopur Bepo-
Ituoctefr, MareMarl4tlecKa.g crarl,Icrl{Ka, Teoput MaccoBoro o6clyNIanaHI,I.rI, MareMarl{rle-
cKa;r reopflr renerpa(p una u Apyrr.rM npr{no}KeHr.rfiM reopu[ nepoxruocrefi .

6. http://edu.ru - @eAepa.nrurrfi [opraJr "Poccuftcroe o6pa:onaHr4e", rrogepxrlBaenrrft OfV
f HI4W ?ITT " IrIn (f opMEKa". Kara;ror r4HrepHer-pecypcoB ro npeAMeraM.

7. http:i/www.mathtree.ru - [penonu.4uufi KaraJror MareMarr.{rrecrux pecypcoB coAepxr4r rrH-

Soprvraquro o r<aSe4pax, nepcoHax, ny6luxaquxx,6u6tuoreKax, xypHanax r.r r.rr.
8. http://www.mathnet.ru/ - O6qepoccvtitct<ufr MareMarr4rrecrraft nopraJr, flpeAocraBlsroquft

poccuftcxuu u sapy6exHbrM MareMarr.rKaM pa3nr.rrrHbre Bo3MoxHocrr.r B nor,rcKe un(popvraqura
o MareMarr4.IecKofi xLI3HI4 s Poccun.

9. http://algolist.manual.ru - Caitr, rocBrrrleHHrrfi amopurMaM kr MeroAaM nporpaMMr{poBa-
Ht4fl,.

10. http://www.ecsocman.edu.n/ - O6pa:onarersuufi nopran - gKoHoMHKa, corluoJrorr4r, Me-
HE,IIXMEHT.

1 1. http://www.fea.ru/ - Ilopran na6oparopuu "Bbr.{r4crr.rrerbHa.f, MexaHuKa" $usuxouexaHr.rqe-
cKoro $axynrrera CII6f|IY.

8. MATE PIIAJIbHO-TEXHIITIE CKOE OEECIIEIIEHIIE AI4 CIINIJII,IHbI

JlerquouHble ayAl{Topr{u, ocHarlennue Aocxofi (.unx uela unu MapKepa), axpauoM Ant

npoeKrlr.roHHbrx ctrcreM, rrpoeKropoM H Hoyr6yrou (420-3, 430-3,3 18-3).

Ay.uuropuu Ant npoBereHus. na6oparopHbrx 3aHrrrafi, ocuarq€Hurre coBpeMeHHbrMr.r

nepcoHanbHblMu KoMnblorepaMl,r, o6reAnn€nHbIMI,I B JIoKaJIbHyro Bblrrr4cnl,ITenbHyro cerb I,I

yKoMrIneKToBaHHbIMLr Heo6xorl.rrvrbrM cr.rcreMHbrM r.r npr4KnaAubrM [porpzlMMHnu o6ecneqeHueM

(511-3, 100-3, 405-3,100-3, 1226-3), aylruropukr Bbrqncrrr.rrerrbuofo rIeHTpa.



Pa6o.Ias [porpaMMa A[cqunJrlrHbr cocraBJreHa B
BO no HarpaBneuuro 3 8.03.05 <Bugnec-r.rn0opuaruru.

Pa6o.ryo [porpaMMy cocraBr.rJr AorIeHr na(feapu @rallM

coorBercrBzr,r c rpe6oBann Mr4 (D|OC

A6paxnH C.I4.

ApaxenxH C.M.

rra 3aceAaHrau yre6no-MeroAr4qecxofi rounccuu

Peuengenr

(npe4craantels pa6oro4aren a)

llporparraua paccMorpeHa r{ oAo6peHa Ha 3aceAaHuu raSe4pu @ufIM

flpororor Ns 4 or Jg.ht, {6 rorc

3anegyroqr,rft ra$eapofi

Pa6o.rar [porpaMMa paccMorpena u ogo6peua

HarrpaBJreHux 3 8.03.05 <ErasHec-uH(bopMaruKa>.

flpororon Ns y' or 5O.N. y'6 
Wsa

flpe4ce4arerrb KoMr,rcct4r,r X"e\, 4"n
(oHo, r{oanzcr)

JIIICT TIEPEYTBEPXNEHI,Ifl
PAEOTTEfr nporpAMMhr AI4CIILTTTJII,IHbT (MOAyJrfl)

Pa6oqas rporpaMMa o4o6peua na

flporoxor 3aceranvfl, raSe4pu Ne

yue6nrrft ro4

roAa

Pa6oqas nporpaMMa o4o6pena Ha

flporonol 3ace4alufl, xaSegpH l',lb

3ane4yrorqrEft xaQe4pofi

3ane4yroqufi rcalpe4pofi

yue6ntrfi ro4

foAa

Pa6o.rar ilporpaMMa o4o6peHa Ha

llpmoron 3aceAaHu{ ra(pe4pu J\!

yue6urrfi ro4

roAa

(uecro pa6oru, AoJrxHocrb, OI{O, no4nncr)

3ane4yroqrEft raQe.4pofi


