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I. IIEJII4 OCBOEHII^fl TI,/]CIII,IIIJIIIHbI
I{e,rxrr'rra ocBoeHrrq ArIcIII4nJIxtHrr (lro4ynr) <Heuernze MHoxecrBa B ynpa*n e*lru Lr rpr4Hfl'nn:

::_TT::,:,":::":.j:^:o3HaKoMrrrb 
cryAeHron, o6yuaroqr4xc, ro HarpaB re'rrro <Ilpzxna4H as. Ma-TeMarIrKa' u unQopn'rarv]K:d>, c Mero.4aMr4, HaKorrJreHHbIMI{ s grc,ft ,aop*". l

o6lercraura npo{eccraonzutruoii reflTenbHocrrr MareMaraKa rrBJrrrorc.f, oJrro)KHbre MareMarr'-rIecKVe MoAeJII4' B 'lloM qIrcJIe ollrIcblBarolql4e rlpoqecc npr4H.sru.f, pertreHz it. f 11a'11as. qeli gror<r
Kypca coorol4'r B'oM, '{ro6rr '.o.4roroBlrrb 

c'ryAeHToB K pa3pa6orrce K(]Mn[,rcT'cpHoopr4er'rr4poBaH-
HbIX crlcreM rlornepxKLr npbrBfl'trrif perreunli. Morqr 14 rrlTynrvrBHar ,1pocrora. HerrerKofr rorzmaKaK MeroAoJIorrI[ pa3pelrreHl4r npo6neu rapanTI4pyer ee yclerrlHoe mcloJrb3or]ur"" o., o;;;-
FI'IX CLICTEMAX KOHTP OJIfl, N AHANV3AZH$OPVrAq ,i, NP',TOM ,IPOI4CXOAIIT 

".,HTTff;,"i:il::'recxoft v['ryLil\vpr a orlbrra oleparopa. B orflu.rue or rparuqznuHofi MareMarrrKr.r, rpe6yroirrefi uaKaxAoM Irare MoAeJII4poBaHIz{ ToqlFlbIX II oAHo3Haqurrx QoprraynupoBoK 3aKorroMepuocleli, Herrer-Kat norI4Ka rlpeAJlafaer coBepIIreHHo vnofi ypoBeHb MbIru.IIeHr.rr, 6naro4ap{ KOT()poMy rngpuecxuftllpoqecc I\{OAenrIpoBaHkrA npoLrcxollI4r Ha Har4BbrcrrreM ypoBHe a6crpaxquvr, rrpuKoropoM nocry-nrzpyerc-['rrr4 rrrb Mrl H aMiurbHrrft ua60p 3aKoHoMepnocrefi .

3 ara ;au ArI crlr4 rrnlrHbr :

- I{3rreH'[re ocHoBHbIX nprleMoB 14 MeroAoB LrcrroJlb3oB arrvfl drnapara Heqer.Krlrx
Aar{ax ylpallneHr4t{ kr npnnflTr.rx pemeuzfi;

- (popMr{poBaHr4e HaBbrKoB flocrpoeHr4, HeqerKr4x
6osaHz:st{ rrocraBJleHnoft sana-{u I

uo4elefr, Hau6olee rorHrJ orBeqarcul4x rpe_

- I{3rreHI4e cnoco6os peannsalJLrI4 HeqerKl4x uoAenefi B Br4Ae nporpaMryr 4na I)BM;- npvo6pereHl4e HaIlbIKoB nnaHrlpoBaHlrr gKcrreprzMeHToB z o6lla6orxz ux pe3yilbraroB,

2, MECTO AI4CIINIJIIIHbI B CTPYKTYPE OIIOII BOo#":::*:::TT:y:..:::::T:1 n Ar4cur4rrnlHaM no nu6opy eapuarzaHon xraerr4(rt rrD[u{ "lAV Lyloilo[' z:ryvenue 4aHHofi AIzcIIurn:IrHbr [poxoAr4r e 8-Na ceMecrpe z fiaszpyqll efl. Fra 3*a'u'x,I]tpt'toopererlHblx cryAeHTaMI4 B paMKax Kypcon <[zcxperHa.fl MareMar nK.a>>,<Tr;opzx eepo.f,ri]o-

vrv4 rrs Jn4_RIl^.\,

''pt'oopererl'blx cryAeHTaMI4 B paMKax Kypco' <[zcxperHa.fl MareMar nK.a>>,<Tr;opzx Bepo.rr'o-

:::f :.:ij:,y:_:_1Tr.aA 
c-rarncrrrKa)), <MarenraruqecKoe MoAe.rrr4poB arrte>>, <Izlurernexryajrr_

Hrrft ana,rra:l IarIHbx) rr Ap.

MIIO}KCCTB B 3A

3uauzr, nonfreHHbre B paMK:ax Lr'WeHns.AaHHofr
AJrfl HarrtacaHr4.rr Bbrnycxuoft xs anz SzrcaquouHofi pa6 omr.

Ef pesynr,rare ocBoeH ufl. nuc:llurrJrrzHr;r cryAeHT
yKa3aHHbrx KoMrreleHq uit no Aecxpr4rrropaM ((3HaHas,

Ar4crlr4rrnr4Hbr, Moryl 6irrm npuudueur,l

AOJDr(eH AeMOHCTprrpoBErrh ocB0eHrre
yMeHI4rI, BJIaAeHI4TI)), I] COOTBeT CTBnn

3' (:OM ITETEHIITTI4 oBvqAIOIIIEroc.fl, oopMI,IpyEMbIE B pH3yJrbrATE
o cB oEHIln l.mcwrrrJrr4Hhr ( MoAy Jrfl )B pesy*rare oc.BoeHrr{ Arrcq[[nr4Hrr o6yrarorq uftcn )\ottxeH oBnaAerb (

TeHIII,UMTI: 
^"- ""r tervu-{f,urwz r{uJr/llt,rl urrJri+(e'fb cneA}alouuMlr KlMne-

- cnoco6Hocrb x paspa6orr<e aJIropI'TMVqecKVX r{ [porpaMMHbx perreHzfr s o6racrr{ ct4creMHbro urrpr4KnalHOro

nefi, co:4anz 
tIIroHHbrK Lr \4M'nraIJMoHHt'lK Mo.4e-

lefr, o6pasouar,eJnbHoro nourbura,rIpI'IKnaAHbx ecrl4poBaHr'fl czcreM I,r cpeAcrB r{a coortserqrBr4e
craHAapraM z r{cxoAHr,rM rpe6 onauuru (OIIK_3 ).- cnoco6Hrf,orb IIoHaMarr', coBepllencrBoBarb r.I [paMeIUITr, coBpeMeHnrui MareMarqr{ ecxanlflrria-par (lIK-2).



c TeMaTr4rqecKr{Mr4 MOAynqMr{ Ar.rcuuflnr4Hbr, rrpr4MeHflTb no[yrreHHbre 3HaHu, B rrocJreAyro_
r]IeM obyqeHuhr Lr npo(becc[oHanbFroft le,rrenbHocrr4 :

1) 3nart: coBpeMeHHUft rvrarenraruqecxzft awrapar.
2) Ynnerr': nplEo6perarb HoBr,Ie Hay'HbIe z npo$eccr4oHaJrbHbre 3*aH'fl,t4orronb3y, coBpe-

MerIHr'Ie o6pa3onareJlbHble Ia un0opltaql4oHHrre TexHoJrorr4 u; pupa6arsmaTb MareMarr.-qecKze MoAenI4 4m rpe6yeMblx B taMI4TaIIIdoHHbx MoAenrx pacvdron; B cocraBe Hayq-
Ho-IrccJleAoBarenbcKoro t4 I'TpoI'I3BoAcrBeHHoro KOJrneK'rvBa pe[]arr, 3itAarlr4 npo(feccuo-
na_uruoft Aefl TeJrbHocrr4.

3) B;raae*: cnoco6nocrbro K r.rHTeJrneKTyanbHoMy, KynbrypHoMy, HpaB.TBeHHoMy, Qusu_rlecKoMy u npo0eccuoHaJlbHoMy caMopa3Bl4Tlrtro, crpeMneHr.re x: [or]brr[eHr4lo ceoeft xsa-lu$zxaquz 14 MacrepcrBa; crroco6uocrrrc co6zparr, o6pa6ar,rrn arb 14 r4greplper'po-
Barb raHHbIe coBpeMeHHbIX HayqHbIX r{ccJreAonanuit, Heo6xo4nruEre A.[s sopuzponanzaBEIIloroB rlo coorBercrByroltrlklM HayqHBIM' npo$ecczollaJlbHrrM, co{r.riulnHbrM lt grrlqe-
cxuu nrpo6JreMaM.

4" C:IPYKTYPA I4 COABPXAHIIE AI4CIIZNJIIIHbI (MOAYJIfl)
99ry:p+:yKocrb.4l4crlr4nm4Hlir cocraBrrrer 6 gaqerHbx eAr4Hr.ru ,2'16u,acan.
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c oI;E PXTAHI4 E AI,rCUr4UII4Hbr
JlIEKUI4Z

1. tr4cropuuecKafl crlpaBKa. Cnoco6rr onrncalvrfl. neqerxofi vrr(fopuaquu u odnacrz rpurlaene-
Hfifl Herrerrofi lorzxz. Heqerrcas JIofI4Ka: AocrolrHcrBa rr HeAocrarKlr. ()BasonHe noHsrr4fr
HeqslKlzx MHoxecrB. flonsrue npvHa(nexHocrlr. lloHqrrae HeqerKor.o rroAMHo)r(ecrBa.
Olpe4eneuue HeqerKoro MHoxecrsa. Oluo[eHrde AoMrlHrrpoBaHr4s (2 uat>a1.

2. Onepa4r'Iu HaA HeqerKpIMLI MHoxecrBaMrz fpa$rEuecxoe oro6palmeHl.re onepaqufr sa4 He-
qerKkIMI4 MHoxtecrBaMtl. CsoficrBa onepalluft uag HerrerKkrMI,I MttolKecrB€rrr,rzt. florlrHoxe-
crBa o - ypoBH-[. ,{er<orr,luoszql{f HeqerKl4x MHoxecrn. Cuure3 HeqerKoro iloAMHo*Jar"n
nocpeAcrBoNa o6seAu HeHvrfl. o6uqnux rroAMHoxecrn (3 uaca).

3. PaccrosHze MetxAy HeqerKLIMrI MHo)KecrBaMz. Irl:lrepeHr.re crerreHr4 Heqerxocrrl MHoxe-
crBa: oUeHKa HeqerKocrl,I qepe3 SHTporrurc, Merpr4rrecKtrfi noAxoll, aKcuoMarrz.recxzft no,4-
xoA. JJpo'il4e rIoAXoAbI K onpeIeJIeHrIIo crerreHr4 HeqerKocrrr. Her<groptre cp,oftcrsa crefreHr4
HerrerKocrr.r MHOXecrBa (3 .raca).

4' Mero4rr rlocrpoeHlrr Synnqzfi nplzHaAnexHocrrr. Tpe6onzruur r< {lynxqvrM rnp7HaA.ler(Ho-
crz. Ilpxuble r,r KocBeHHbIe MeroAbr .qnr oAHofo gKcrrepra, flpxl,ure r{ Kr3s;sg1111bre MeroAr,r
Anr rpynnbr sKcrreproB. Mero4r,r ilocrpoeHrrfl TepM MHOxecrB (2 uaca.).

5' Heqentcze qpIcJI€I' MareuarzKa HerrerKl4x rr[cer. ApzsnaermqecKr.{e oflepallkrr4 HaA }reqerKl4-
MI4 q?IcJlaldu (L-R)-runa. Heqerrcax apz{nrerzxa. llpzuqzu o6o6n;enux 3a4e. o-yponHenrrfi
rrpr4Hrli.rn o6o6rqeuz n 3ape (2 taca).

6' He'{erNlae ypaBlleHnt. [ononnrztenbHoe BhrqlrraHr4e. .{ono.uuzreJrbHoe AeneHr4e (3 uacaj,
7. Mero4rr cpaBHeHrlt HeqerKlzx qucer. CpanHeuze HerrerKr.rx rrnceJr Ha ocHorBe o6o6utennofi

onepaIII4I4 " 6orbure I.Inn paBHO ", CpanueHl4e Heqerxr4x noAMHoxecrB eAlz]rr4lrHofo r4HTep-
sana(?}. qac:a).

Heqerxue orHoruIeHl4s, flou.srze orHolrlerFrr{r. Oupe4eneHze Herrerrofo orHcrrrreuur. ongpa-
r\uu HaA HeqerKpIMrI orHollreHl{.ftrlu. Koltrro3ulJufl. HerrerKI4x orHorrleHri.fr. (2t, qacal.
CeofioTBa HeqerKl4x oruolrenzfi. f(er<or'rro3r4r\r4fl HeqerKr,rx orHorreHlrft. 'IpansurrzBrroo 3a-
MbrKar{Me rreqerKofo 6vHapuoro orHorrreHr,r, (2 uaca).

10' Knaccz$uxaqar HerIerKI.x ornouenzft. Hexoropue cneur4zurbHbre rrrrrl;r HeqerK^x orrJ-a-
HztZ' lIe'rerKl{e orHoIIreHI'it rtop-sArca. He.rerxue orHorrrenun no4o6ar. llpu.mo]KeHr4r reop[r4
Heqelfl4x orFrorueHr.rfi r aHarzsy cr4creM (3 qaca).

1 1' 3neruesrbl reopuu upu6nzNeulrbrx paccyN4eHzfi. Herxue paccyxAeHprr. Kouro3r4rlr4oHHoe
rrpaBr.rro BtbrBoAa (2 uaca).

12'fIpu6twKeHHble paccy)KAeHvIs, Era ocHoBe modus ponens. IJ[pu6nrzrreHr{bre pacoyx{Aerrr4fl Ha
ocHoB{r modus tollens (2 uaca).

13.@opualtaarJufl, rofr4rrecKr4x cBr3oK. Tpeyrolrutre OrpuqaHu.r. Jlorzxo-

ao,

9.

JII4H| Bt,IcTt4 r{ecKo e o IIpIc aHI,Ie CIr CT9M, H eqeTKLIe U O4enu (2
Alropzrrur;r HeqerKoro Jrofr4qecKoro BbrBoI a (2 uaca).
llpra6nuaNeHHble paccyxAeHl4s B npuKnaAHbx 3aAaqax. ocHosurre roHrrrrr reoprs4
JIeHI4f,. Ocnonuue LIAOI'I Heqermofo ylpaBneHrrr. OrpauurreHarfl, Ha. lpr.rM{]HeHr.re He
rloraKrl (2uaca).

JIAE OPATOPHbIE 3 AIJiflTVTfl

HOpMbr.

vaca),
14.

15.

1' 3HaKol'tcrso c [pIzKnarHbIMI'I npofpaMMar,rr{, r4crroJrb3y}olqr4Mr4 HeqerKI,Ie MHoxecrBa. flaxer
FuziCalc (2 uaca).

"z' 
flocrp'enze syrrrquft uprzHa4,rexHocrr4" flpxnaue 14 KocrleHHbre Mero.4rbr .[Jr{
rpyrnbr oKcneproB (6 vacon).

oAHOfO 14



3' Heqerxar apu(|rlreruxa. ApuQrvrerllqecKr4e oneparlrrr4 Har Heqerrr{Mr.r qzcJraMrr L-lR. rrana.
Apz{[tueruqecKl4e ollepalluu c) ucloJlb3oBaHrreM o,-ypoBHeBofo rrp[Hrlzu o6o61l euus 3alJe
(6.racon)"

4" rlprauene-nile reopI4l{ HeqerKLIX ornolrenvfi K KnacrepHoMy aHanr4:y (<ueue:rKoe) cp€cpaBHe-
Hr{e crpoK 14 pacro3HaBauue o6pason) (6 uacon).

5. flpoercrzpoBa*ns. cr{creM HerrerKoro BbrrBoAa. AnnporcuMaur{, 4yuxqufi c
HeqeuKofo florrzqecKofo B6rBo!:a (5 .racon).

TIPAK TI4TI[] CKI4E 3AH'ITI,Ifl
ilpalcur.leclcaa pa6ora J\b l.
flparcrz.recrcan pabora J\b2. uaca)'

flpamru.recrcar pa'ora r\b3. exHocrrl (2 uaca)'

flpalcru*recrcar pabora r\b4. He.rerru4e orHorueur4.f, (2 uaca).
flparcru'recrcan pa6ora Nb5. 3neuenrrr reopvu npv6nnxeuHr,rx paccyx4enurff (l uac).

rrpr4MetFrer{rreM

llcrroJlb3yroTct

5. OEPA3OBATEJIbI{bIE TEXFIOJIO|I4I4
[.ru 4.cru)KeHI,-'[naHI{pyeMhIX pe3ynbraroB ocBoeHtrfl. AkrcrJr4rrJrr.rHbr

cne.4)'rorqr4e obpa-:onareJrbHhre rexr{oJrorrrn :

- uHQopnranproHHo-pa3BrrBarotur4e rexHonoFarz;
- pa3Br{.Baroque npo6neMHo-OppreHTr.pOBaHHbre rexHonorpru;
- nr4rrHcrcTHo Opr4eHTr4poBaHHbIe TexHoJrorvz o6yreHzx.

B pen'Kax vs 'qe.alrfl AI4cIIkIntJII{HbI Bo3MoxHo rrpr4MeHenrr{e rrr[poKo .o"*pi oOpr;"-
TeJIbHbrx rexHoJlorl4fr: lexqzouHo-ceMlrHapcKa.a cl4creua o6yueHnx (ttrtap'ngr4osHbre,neKurrog-

IIbIe LI laOrtparopr{bre 3aHrrur); case-study; nrerol [poeKToB; o6y.reuue B Mzutb]x rpylnax; Ma_

crep-Knaccbl; IIpI4MeHeHIre MynbrvMe[kIa rexHoJlorl4fi (npone2leHae JreKrlaor{rrbrx sansrurt c
rlprIMeHeHI'IeM KoMlbrorepHhrx rlpe3eHTaqrafi u 4enaoHcrpalll4oHrrbrx poJrrzKoB c l.oMourbro npo-
eKTopa zrrtr4 3BM); TexHoJIofI{f, pa3Brrrnfl. KpurrrrrecKoro MbrrrrJrer{[ff; ranQoprraaqzouno-
x:oMMyHI'IKiIIIIIoHHbIe rexHoJlofuz ([puueueume zH$opMauvoH]rrbx re)Gono1nft ;11rs rraonut,o-

Mero4r,r JIeKuras

Ila6oparoplrHe r.r

npaKTr.rqeoize

3AHflT!I'I
CPC

Meroa IT + T .T

Pa6ora B KoMan.rle +
Case-study

T

Ilpo6levruoe o6yueuue + T
KoH'rexcruoe o6yueHue + +

T

O6yuenue tua ooHoBe

OIIbITA T T

Wuauuu1ywrcnoe o6y-
qEHIIE -r +

Mex.4ucqunnur{apHoe

o6yueHr.re + -r +
Onepexaroqar oaMo-

crorreJrbHan pa(iora +

pnHfa rexyqeft ycneBaeMocrr.r cryAeFrToB 14 KOHTpor.fl sHaHzfi).



OUEHOIIHbIE CPEAC'TB A TJI'I TEKYIIIEIO KOHTPOJI'I }'C]fIEBAEMO C T'I4,

,rf#3ff "#l11To"T j|J:.:lilTl:o_gror_AMocB0Eril{,f, Ar4curr-lrrII4HbIr'IvqEEHo-MEroAr4qECKoEosncrrur"""iJ^^ib1ff 

"-+l"jr""nofr pABorhr crynEHToB

Terylqz:tr KorrrpoJreM
p efr rznr-,r< oHrp o Jr.tr.

TEKyrIr4rZ roHr.polts
ycneBaeMocTz .fBJrreTcr 4eficrnyrc[Ia, r] yHzBrgporrTeTe crrcTeMa

Kourpo.rrrHbre Bonpocrr rc pefi urHr-KoHTpo.nro J\b Iflycrr: ry == {0 +l+2 +3 + 4+5 + 6+ 7+ g+9+10} 
;

2 = {0,2 | 0;0, 4 lr;0, 6 | 2;0,81 3; 1, 0 | 4; 0, 8 | 5;0, 6 | 6;0, 4 | 7 ;0,2 | s} ;

B = {0, 212;0,413;0,614;0,g 
| 5;1,0 | 6;0,8 | 7;0,6 | 8;0, 419;0,21r0\ ;

e = {t,o I r); o,B | 1;o,ri l2;0,413;0,21 al ;

D = {0,21 6;0,417;0,61 8;0,8 l 9;1,0 l tof .

3anauux:

1. Brprucnzrr: Z)DUe , zteUD, ZniU E,(oE)ne ,G)4re .

2. {er}assuQr.ulr4poBarb:
E - no MeroAy rleHrpa rrxecrrr;
D - no Me,roAy MeAaaH.

3. .{emorranosupoBarb HeqerKoe MHoxecrno : E . e 
^4. BHqncnrrb na.ccroqHrze atrAvnr

.z w e ".,ron"rru,lI;"**:ffH", 
"qerKI4MI4 

MHoxecrBaMra:

E u n r4cronbsy.,{ Euxnu4ony Merpr.iKy.

5' oqeuzrr crerleHb HerrerKocrl4 MHoxecrna E .repe3 gHTporr'ro, r4 qepe3 rrerpuuecxnfi
nolxoA (€(A) =2e (2,Lq)).

6' onrqcarn nHHfBI4crI4r{ecKyIo nepeMeHH}.ro <Pasuep> rrrr'ro repMrrMrr, oro6pasu* eerpa$uvecrcz.

flycm: U = {0 +l +2 +3 + 4+ 5 + 6 + 7 + g +9 + 10} ;

)t = {0,2| 0;0,4|t;0,6|2;0,g 
| 3;1, 0 | 4;0,8 | 5; 0, 6 | 6;0,4|7;0,2|8} ;

B = {0, 212;0,413;0,614;0,g1 5;1,01 6;0,g l7;0,61 g;0,4 
19;0,21101 ;

C = {1,0 | 0;,9, g 
I l; 0, 612;0,413;0,21 aI ;

fi, = {0,21 6;0,417;0,61 8;0,8 | 9;1,0 | 1oi .

3a.nauux:

r. Bnqucnuru 2UEne , .qtaue ,2aEUD,(ZUE),e ,(Zne)rE,
_ 2. fieSarsazsrErlapoBarb:

A - no Mero!:y rIeHTpa r_{)Kecrr4;

C - no Merory MeAr4aH.

3.,{erolanosupoBarb HeqerKoe MuoxecrBo, tr, D .4. BH.rlrrcra:rb pacoro_,IHrze MexAy HeqerKrrMrr MHoxecrBaMr4 :A
H L , r4cno[rb3yt Esmrralosy Merpl,tl(y;
w D ucnonb3y.f, Merpr4r<y XenauzHra.

/A

E



5' oqeuurr' c'e''eHb HeqerKocrrl MHo]I(ecrna 2 uep.* gHT orrr4ro, 14 qep(13 uerpuuecrufr
roAXoA (€(A)=2e17,2\.

6" c)rucarn JII'IHfBI'crI4rrecKyro nepeMeHHyro <PaccrogHr4e) rr,rrBro repMaMrr, oro6pasurr
ee rpaSzvecxu"

1' o6o<xronarr nrt6op Toro vnu I'Hofo Merora locrpoeHr.rs orl Arr HerrerK.ax MHoxecrB xa-
paKTepI43)ToIqI4 x cnelyrcIque lroHfl"tLrfl, rlpl{Becrlz npi{Mep HopManbHoft CrII, onucrrnarci-
rqufr non.rrrar:

1'1' <tlenoeeK cpeAHero pocra), c yqeroM Toro, rrro cpeAHecrar[cr'VO'Krrft pocr r43Be-
CTCH;

1'2' ocseqerlHocrb ayrvtopvn B 3aBI4cr4Mocrr4 or KoJrr4qecrBa pa6oraroruax naMn AH.B-Horo ocBelrle*r4fl, KoJIpIqecrBo Kolfopbrx cocraBnter: {2, 4, g, 12, 76};
1'3' olr xapaKTepI43yloruylo srrcoxufr pefiruHr rroJrzrr.rKa (unz nonrzrz.recKorz napruu).

2' orlenrnu cofnacoBaHHocrb MHeHr.tr KaxAoro rr3 oKcneproB:
2.1. 3rcnepral u 3xcnepra 2;
2.2.3xcnepra2 n 3xcnepra 3;
2.3. Sxcnepra I u Oxcnepra 3.

flonyvurn coorBercrByrotq[e HopManbnhre OII An.a MHo]Kecrna X:{x t)x2,x3,X4, X5, xo}, eclrzI{X MHeHI4i[ 3a/.arorc'. cneAyroquMl4 MarplrqaMr4 lapHbrx cpaBHeHr{rz (ue4ocraroqrze 3JreMeHTbr
MarpI4IIbI, O60:lua.rerrHbre cT4MBOJTOM ((-)) 3anoJrHlrrb caMocrorrenruo):

3xcuepr 1 xr x2 x3 x4 x5 x6xr I - 18 4 5 15 5x2 l- 18 t2 10 5xr l- t9 2t Ix4 l- 14 3
X5 l-.-t J
X6 l-

3xcnepr 2

X1

Xz

X3

X4

X5

X6

3rcnepr 3

X1

X2

X3

X4

XS

X6

X6

1

7

J
aJ

4

X4

B

4

(;

X3

6

7

X2

2

X1 X5

10

1

2

2

xl x2

2

X3

I4
11

X4

2

8

2

X5

2

6

7

I4

X6

5

8

7

9

11



3' Bepo"lruocrb cyxAeHll-f, Kax.nofo oKcrlepra o Bo3pacrHoft npuna4JrexHoolu rreJroBeKa r< ror7
uttu vF'ofr nospacrHoft rpyrne, B 3aBI4 crlMocrr.r or Bo3pacra x (x e t/ = [0, 100]) , nrrpaxaer-
cs cJreAyrorur4Mr4 3aKOHaMH pa.clpeAen eHuflj.

3.1. <Monoaoft>

0-2s 25-35 35-50 50-6s 65-1 00
p 0,25 0,4 o) 0,1 0,05

3.2. <CpeAHefo Bo3pacra)

0-25 25-35 35-50 s0-65 65- 1 00
p 0,05 0,1 0,4 0,35 0,1

aaJ.J. dIoNzloft>

flocrpoz'r s @lI xapaKreplr3ylorlFo Bo3pacrHylo rpynny, 
""n"b"t^ o"-po--."o igi*.r.pro".

4' rlocrponrb repM-MHoxecrBa c yKa3aHHbIM Kon[qecrBoM repMon K oxnau,rBaroilIr4x cne.uv-
rcqfie IIoH.rrTr4.,r:

4.1. <TervrneparypaBoAbD), K:6, U:[0,. ]00 TJ,.
4.2. <<YwraHa.s reMrrepffiypa>>, K:7, (/:[-50; 50 TJ,.
4.3. <BucorHocrb 3,\aHtrfl>>, K:5, U:[],. 127/,.

Konrpo.rrnHrre Borrpocrr lc pefirrrur-KoHTpo.urc J\b 2
1' Htl'tetrcze qilcJla. I, U ir 3a4aHbl CJreAyrorlr4Mr,r rpaneqr4eBr4AHbrMz SynrcqnrMr4 npr,ri

Ha.AJIe)KHOCTI4:

Px,(x') =

Heo6xoALnao uainu HerlerKoe qrlcro ! = i, + i, cr4cnoJrb:ioB rreM npr,rHrlzna o6o6rqenu{ u:
orrpe.4eneH af, npr4Hrlr{na o6o6rueuzs.

2' He'{errize qucra i, n Ir 3aAaHbI cneAyrounMr.r rpaneqrreBr4AHbtMu syrucqunrr np"!
HAAJIE)IGOCTI4:

0,

--a.\--z
2

1,

9-x
4'

ecrrr4x<2ulux>9

ecrrkr x e[2,+]

ecrzr xe (+, s) ' 
u /ti,(x) =

ecrwrx e [s,l]

eorv x <3 wnnx >17

ecrrkr x efz,ll

earv x e li,l,9)

ecrvx efs,t't]

0,

x-3
A,T

l,

77 -,x
8

!rwltr'rv,^rrvv r rr.

Heo6xolzuo uafiru HeqerKoe rlucno i .= i, - i, c rrcrroJrb3o aHr{eM npnHrlr{na o6o6qeuur
onperenenrr{{ npr.rHqr.rna o6o6uenzs.

3 ' He'qetxue quora i, u ir 3aAaHbI CneAyroqnMr4 TpaneqpreBr4AHbrl\du $yr+xqut Mu npr.-
HAINC}KHOCTI4:

u3



0,

x-2

0,

--aI-L

2

ecrfi4x<2wmx>9

, ecJrrr x e[2,+]

, u Hrr(x) =

0

x-3
4'

t,

17 -x
8

0,

x-3
4'

ecrnx <3 uttux>77

l, eclrux e (+,S)

T, ecIrLr xe [s,l]

eclrtrx ell,ll

eururx e=(l,s)

ecrux elst,nl

Heo6xozuzuo uaftru HeqerKoe qI4cJIo i = ftrxi, c r4crronb3o aHneM nprrHuzrria o6o6qenux
olpeleJreHr{fl rrprzHrlr..rla o6 o 6rqeHzr,

4. Heqetrue ql4cna i, u ir 3aAaFIbI cneAyroquMpr rpaneqr4eBr4AHbrMr,r (f.ynrqraxnau np#-
HA.IIJIEXHOCTI4:

ecrilx.<3unux>17

ecrrkr x ,=f3,ll
/ti,lx) = ,u /tir(x)=

ecrvx <2 utmx >9

, ecJrr4 x e[2,+]

1, eclrr4x e (+,s)
Q-r,.;, ecrrrxe[S,0]

1, eaJrpr x e (l ,S)

?, ecr' x e[s,nl

Heo6xo.qrzlro naitrvt HegerKoe qr4cJro i, = ir l i, c ucnotb3oBaHrleM

orrpeAeneHrzf, npr,rH4rrna o6o6rqenvrx.

rrpr,rHrlr{la o6o6ueuras zs

5. Peurz'rr ypaBueHr4e: Ax * I) : D. fae
A:{014; 0,514,5; 715; 0,515,5; 016};

B={0/8; 0,5 I l0; U l'2; 0,5 I 14; 0l 16} ;

D:{0112; 0,5115; 1l18; 0,5121; 0124} .

6. Pr:ruur:r ypaBHeHr{e: A(x + B): D. fle
A: {012; 0,5 13 ; I I 4; A,5 I 5; 0l 6}
B={0/3 ; (1,5 13,5; 7 I 4; 0,5 I 4,5; 0/5 }
D:{0/8; 0,5/18; ll28 0,5138; 0148).

7. ,{a:rr orner }ra Bonpoc: <Moxer nz A 6rrrr 6omue B?> , ecrrz: A:{3; 4; 6}r.n,
8) n'

8. cpanuurr AIIPaEJrn3nrEJrbHo 0,J wB IrpIrEJrI,I3nrEJrbHo 0,6
A : IIPNBJILI3NTEiJI,HO 0,5 :

: {0/0,2; 0,25/0,275,. 0,5/0,35,. 0,75/0,425 ; l/0,5,
0/0,7];

B : TIPLI,EJII,I3UTEJIBHO 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);

1. HafituHeqerHoe orHorrreHpre R, = R oR, rAe:
1.1. <"> -- max-min KoMrro3r{rlr4r:

7.2. <<.>> --min- max KoMnogrrr\rlfl;

1.3. <"> - max-x KoMrro3r4llrrf,.

Eclla ne.rerroe orHorrrenue R 3aAaHo ruarpzqefi:

B:{1;7;



R.A B C D E

A

B

C

D

E

2. IXponepurl rBn-f,erc.a Jrr4 olHorrrenze R rpaH3r4Tr{BHbiM:

RA B C D E

A
B

C

D

E

3, HiafiturpaH3r4TriBHoe 3aMbrKu""a ,ft HeqerKoro orHoruenzs R:
Rxlx2x3
Xl

Xz

X3

4. flerounoszpoBarb HerrerHoe ornoureuue Rr:

ltr Xl X2 X3 x4

Xl
.!..

X3

X4

X5

X5

5. Hafttut nepByro I,I BTopyrc npoeKrlr4r{ HeqerKoro olHorrreHrr.a R (sanucarr, coorBeratdv-
rcx1t.re (f ynx quu rpr4 HaAnelruocrefi ) :

Rxlx2x3x4xs
X.l

X2

X3

X4

X5

KoHrpolrHbre Borrpo cr,r n pefi u{Hr-Korrrpolro l\b3
Ouenna no peftrrznr-KoHTponlo ),{b3 $opnrupyercr rro rzToraM Br,rrroJrHeHr4 fl, w 3arrlrr r:a-

6oparopHr,Ix pa6or [pI{ orBere Ha AorronHr.rreJrbHbre Borrpocbr. Tenmr ra6opar,opnrrx pa6cl,r:
- 3uaroucrno c npI,IKnaAHbIMI4 rlporpaMMaMlr, r4crronb3yroul4Mr,r Her{erKLIe \4Hio}KecrBa.
- flocrpoeHne $yHrquft npIaHaAne)KHocrz. flpaurre 14 KocBeHHbre MeroJlbr AJrr oAHo1o 1a

07 0 0 0 0

OB I 0,6 0,6 I
0 0 0,5 il\ 0

0 0 0,2 0,4 0

0,8 I 0,6 0,6 l

0,5 0,9 0 0 05
0 0,7 0 0 0

0 I 0,1 0,1 0

0 I 0r' I 0

0,7 0,9 0 0 /, 1

0,3 06 0,2

I 0,2 0,7

0 0,8 0,1

0,2 //t 0,7 01 0,7

I 0,4 0,3 0,4 0,6

0 0,6 0,5 0,2 0,6
0? // ) 0,7 I 05
I n? 04 0,2 nl

n) u\ 0,7 0,3 0,7

I 0,4 0,3 0,4 0,6

0 0,6 0,5 n) 06
0,3 0,5 0,7 I 0,5

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

fpyllilbr sKcrrepToB.



- HeqerKal apraOrr,reruxa" Apztpuerz.recr<r4e oneparluu Ha,\ Her{erKLrMr,r rrr{oJraMr{ L-R rnna.
Apu(fue'ruqecKl'Ie onepaIII4I4 c I{cnoJrb3oBaHrreM CI,-ypoBHeBoro rrplrHrlr{n o6o6qenbr 3aAe.

- llpuueHeHl4e leopl4I4 HeqerKLIX ornoureuHft K KJracrepuoMy aHanr{3y ((,HeqerKoe) cpaBHe-
Hpre c'rpoK r{ pacno3HaBaHr{e o6pason).

- Ilporlrcrvpo]Balnvrfl olrcreM HeverKoro BbrBoAa. AnnpoxcuMal\prfl (fyrrrqrlft c [pr.rMeHqHr.reM
HeqeTKo|o JIOTUqeCKO|O BbIBOna.

Bolpocr,l K SK3aMeHy
flousrze HerrerKoro MHoxecrBa. OcuosHlre onpeAeneHr{.fl .

Onepaqull HaA HeqerKrIMI4 MHoxecrBaMr4. Ceoffcrsa ouepaqzfi HaA HeqerKr4rv{14 MgoxeorBaMr4,
lloAunoNecrBa o, - ypoBHf,. fier<ovrosulll4rr HeqerKr{x MHoxecte. CuHreg HeqerKr{x Mrro}KecrB
ug cerraelicrna o6rrqHrrx MHoxecrll.
MeroArr 4e$a:sz$u :rta\uv HerrerKr.rx MHolr(ecrB.
Paccrosrrue Me)KIy HeqerKr{Mz MFro}KecrBaMrr.

I4:ueperuze creleHr4 HerrerKocrrl lrer{erKr.rx MHoxecrB.
IIoHsr[e Jrr4FrrBrrcrr4.recrofi nepelreunoft .

Mero4rr nocrpoeHrlr ftynxqaff npl{Harne}KHocrr4. llparvmre rz KocBerrHbne Mero.4Br Anfl o.4Hor.o
sKCrrepTa.

MeroArr [ocrpoeH ar (f yHrcqrafi npr4HaAnexHocrrz.
sKCrrepTOB.

flpxrurue r4 KocBeHHbre MeroAbr Anfl rpyrrnbr

,ApuSrraenzqecKr4e

AeJrgHr,re.

Onephquu

HCTIEEKI,IX

ocHoBe

Mareuarur<a HeqerKr{x qr4 cen. llprzHqun o6o6rqeHlr.fl 3are.
Mareu arnrca HerrerKr.rx rrr4cen. o-ypoBHeBbrfi npuuqun o do6rqeHv x 3aIJe 

"

Maren'raTura HeqerKl4x rrl4cer. .{ononnrateJlbHoe Bbrrllrralrue. nc,nomru,re.rlbl{oe
Heqerrne ypaBHeHrlr.

Mareuarura HeqerKrzx qucer. Me:ro4rr cpaBHeHuf HeqerKr4x rrr4cer.

HeqerKze orFIoIleHI'Is. llonsrue HeqerKoro orHorlreHas. ocHosHr,re onpeAeJreHl{.f,.
HAA HCIIETKI,IMI,I OTHOIIIEHLI,'IMI,I. KONANOSVqI4fl HCqCTKI,IX OrHOTUErrNfi.
Heqerrzr: orHoIIreHI4.a. Csoficrsa HeqerKrrx ornoureuzfi. Knaccn(pumaqu-u
oruouenz fi . l(lacclr gKBr4BaJreHTHocrr,r.

Heqerxpre .clucra. MarerraruKa HeqerKr.rx qucen. Heqerxze qficJra L-It runa.
onepauna c HeqerKLIMprrrr4cnaur L-R rrana.

MO.IICJIII.

3leueur;r reopurr npu6ruNeuHbrx paccyN4eurafi, Heqerrcze JrorrirqeoKrre
STAIIbI.

3reueuru reoprlr{ rrpzbrzNeHHbrx paccyNAeuufi, Amopurvrr HeqerKr{x
Amopurrusr Mamdani u Larsen, sugeno, Tsukamoto r4 yrrporqeHHr,rf
BbIBO,IIA.

SreueHrr,r reoprrrz npz6lraNeHHbx paccyxAeHzfi. HucxoArruue HeqerKr4e
rlpr4MeHerlr4r crzcreM, ocnoBaHHbrx Ha HerrerKoft loruxe.
3reueHrrr reopr4t4 npu6mzNeHHbrx paccy)r(AeHrafi. OcHoeH brc nnev Heqerr(ofo

Boupocrr AJrs KoHTporq caMocr.oqre.[bHoft pa6o,ru
1. He.relxas rorrrKa: .qocrol,IHcrBa Ir He,rlocrarKl{.

3leuenrsi reopn'I upz6lzNeHHbrx' paccyxAeHufi. Konno3lrrrproHHoe n:paBgno BbrrloAa.
3relteHrsl Teop[I4 npu6:ruNeHHbIX paccyiKAeHuit, flpn6trr{)KeHHbre paccyr,iAsH1fl Ha
modus ponenri. llpr..r6nraNeHHbre paccyxAeH vfl HaocHoBe modus tollens.
3leueu$r Teopl4lzl npu6lzNeHHbIX paccyxc4eHzit. (Dopuarzsaqur Jror.r4rrecrrlx cBr3oK.
Tpeyronr,uble HopMbI. orpuqauvg. Jloruro-nvHrBlrcrl4rrecKoe orrr4caHr,re ou.oreM, HeqelrKue

BE,rBoAbr. Ocnoeurre

fiof]aqecKr4x BbIBO.IOB.

antopliTM HeTIeTKOtO

BhrBoAbr. Vcroszr

yfipaBneHr4_s.



2. flonrr:rze [pr,rHaAJrexHocrr4. floHsrue HeqerKoro rroAMHo)KecrBa.
MHO}KECT.BA.

Oupe4e:rentre HeqerKoro

rropg4Ka. Heqerxue or-

PAtsCIT I] I{ACAX

3 . fpa(ruuecroe oro6paxteHr,re oilepaqufi Ha4 HeqerKr4r\.rrr MnoxecrBaMr{.
4' I'Isltelpenme crerleHpl HerrerKocru MHoxecrBa: orIeHKa HeqerKocrl4 rlepe3 g':rpo,,rlrc, Merpu-

'IecrDft rlo.4xoA, aKcl'IoMarl'I'{ecxuii rroAXoA. llpouue noAXoAbI K onpe,4eneflLrro creIIeHI4 He-
IIETKOCTIZ.

5 TpeSonanu.rx x $yHrqurM [p[r{aAJ]rexHocrr4.
6. Mero4rr rrocrpoenrrx repM MHoxecrB.
7. OnpeplelerHr4e HeqerKofo orHoureHr4.,r.

8. cneqzalr,nbre rwrbl HerrerKktx ourorueHufi. He.rerrrze orlrorueHr4,I
HorrIeHur tono6us.

9 . Apz$meraqecKrlre oreparlr4r{ HaA HerrerKr.rMn qr.rcJraMz (L-Fi.)-rzna.
1 0. flpz6luxeHr{rJe paccy}KAeHze. He*rerxvit roru-recrzfi nrrno4.

O}i:bEM CPC U PACIIPEAEJIEHI,IE IIO BI4AAM YTI]]BHbIX

7. YIIEBHO-METOAI4qI,CKOE I{ IIHOOPMAUI4OHHOE

a) ocHoBHar nzrepaTypa:
AI{ C quII JrI,rHhI (M OAy Jr.fl )

OBIICIIETIEHIIE

l ' Teopnr I'I MeroAbI paspa6orru ynpaBneHqecKr.rx peueuzft. llo44epNxa lpr4rrsrr4x perueHr.rfr
c 3JreMteHraMrz seqerxoft Jrorr.rKr.r [3nexrpouuuil pecypc]: y.le6uoe noco6ze/ O,H. JIyuxb [uAp']'- 3nexrpoH" TeKcroBble AaHHLIe.- oucr: onrcxrzrz roc.FAapcrBennnrft ulrc,rr4Tyr cenBrz-
ca,2012,- 110 c.

2' He'rerKI'Ie 3alta-qv B MareMarI4qecKoM MoAenr4poBaHzr.r [3ner<rpoHrrufr perlypcl: MeroAr.rqe-
cKlze yKa3aHr4f, K caMocrosrem,uoft pa6orel_ 3lerrpoH. TeKcroBbre) IaHHbre._ Jlune4rc: JIu_
neqrziz fo0yAapcrBenurrfi rexHraqecKufi ynunepcr4rer, 3BC ACB, 2013._ 2,2 e.'l' AnlNerii flerar Fle'Ierxoe MoAenlzpoBalkre rr ynpaBnerr[e [onexrpoHnurfi pecypc]/ An,q)keft
flerar-- 3nexrpon. reKcroBble AaHHbre.- Vt.: BI4HoM, Jla6oparopr4r tnur ir,zoti.-t;;i;.'^

(5) 4ononu:arerbHa.fl Jrrrreparypa:
1' ferA'raHosa A'.{. Knaccl4rrecKat 14 HeKnaccvqecKl4e Jrorl{K,tz - neo6xo^ uM,1t rounoHbHr

HayKI{ I'I coBpeMeHHoro o6pa^aonanv"t f3nexrpounrrft pecypc]: HayqHo-Mero"D,t4qecKoe noco-
6ue gnt acrIHpaHToB Bcex creqrlaJlbH orl.efil ferl,ranoea A.A.- 3rerxrpon. TeKcroBEre AaH-Hbre.- lvl: Mocr<oscxl{ft ropo4cxoft rreAarorurqecxzft yurrBepcr.rr er,2010"._ lld c.tl" Pyrxoncrcar:, [anyta. HeftpouHr,re cerI4, feHer,qecKrre anfopr4TMEr 14 r{eqerr(r4e cr,rcreMbr :

[HayuHoe uglasze] : nep. c ron. / {. PyrxoBcKas,, M. flunznrcxraft, JI. py:rroncxuir.-
Mocrna : fopxvar ruruus-TereKoM, 2007 .- 383 c. : rrJr. -En6nuortrl. B Korrue r,n. - llpe2,u.
yKa3.: c. 38 t-383 .- ISBN 5-93517_t03_L

Bza CPC Ko
Pa6ora c JleKrIt4oHHlbIM MarepI4aJIoM, autra* -
cTorTeJrblrr oe tz3r{err[e oTAeJrbHbrx TeM .[r4C _

qulnr.rubr; norrcK u o6sop nr{Teparypbr 14 sJreK_
Tp oHHbx t4 OTOqHI,TKOB ; r{TeHr4 e u u3yrleHr]e
y.re 6Hr.rrqr )^tggg!ryIo co6ufi .

47

IloAroroIrxa x nplqepoqH"tn puOola, 30
BunolHe nr4 e,4oMarrrH ux sa[aHuir" uomoron_
xa x la6oparopHbrM 3aH.f,TI..IrM 40
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3. .flxtflesa f.3. HeqerKlre MHoxecrBa r.r neftponur,re cerr4 f3rer<rpouHrrii pecypc]: yud6noe
noco6ue/ fxt'sesa f.3.- Sletcrpou. reKcroBbre AaHHbre.- M.: Btr4HOM. Jta6oparopr4r 3Ha.-

uufr,I4utepuer-Vursepcllrer hn$opuaqzoHHbx TexHonorzfi (VIHTYVL|), 2008.- 316 c.
B) rr ep rr o,/{}rqe cKr4 e r43 IIIJHfl :

1. <I'Indloprr,raql{oHHble rexHonorl4rz> ENeuec.sqHrrfi Teoperuqe cxult u npur(JraAHoft uayuuo-
rexrmqecKuft xrypHan ISSN 1684-6400 llo4nucuoft uH4enc 72656

2. Xyprrzur <EusHec-un(fopir,rarura) - pex;eHsrapyeur,rfi Mex/Ir4crlrlnr.rHaprrbrft naytlr,rft xyp-
HaJI, Bblllycttaeuuft c 2007 ro4a HaquoHaJrbHbrM r.rcc,rreAoBaleJrbcKri:M yHzBepcr4TeroM

<Buclra.s ITIKoJIa oKoHoMLIKLI) (Flll4y BIIIS). A4nnuuucrpr4poBaHr4e )KypHana ocyqecrBnr-
ercr lllKoroft (ius Hec -uHQ oprr,rarrzru HLIY B III3.

3. Xyprna;r <Becluur LlucruryraoKoHoMr4xr4 PAH) -
4. Xyprnan <BeclHIalc KoMnBrorepHbx r,r nn$oprr.raq[oHHbrx rexuonorrafi>
5. Xypnan <Beclnax MfV: oKoHoMr4KD)

6. Xyprran <Beclnzx Poccuficttoro oKoHoMr4qecKofo yHr4Bepcr.rrera raM. llrexaHosa)
7. Xyprran <Becluux @uuaHconoro yHuBepcr4rera)

8. Xyp.,- <Bonpocu oKoHoMr4rr.r))

9. Xypnal <Brr.rucnuTeJrbHbre rexHoJrorura))

B) r.rHrepHer-pecypobr:

Pecypcu 5nfl lr{craHrlnzoHrrofo ocBoeHrat

www.cs.'iulsu.ru.

Conpeltennrre zHSopuaurloHHble orrcreMbr rns co3raH:ayrtpeailvgar\utuMarer\4arrrqecKraK Me-
ToAoB B'iKoHoMr.rxe u QzuaHcax:
1' Mathcad -- [pofpaMMHoe cpeAorBo, cpeAa AJrr Bbrrron*eHnt{ Ha Ko]vrnbrorepe pa3Hoo6pa:Hrx

MaTeIv{aTI'IqecKI4x 14 TexHI,IqecKnx pacqeroe, cHa6xeHHaJI rrpocTblM B ocBoeHr{M rr B pa6ore
rpa$rauecr<una uHrep(feftcona, Koropail npelocraBJrretf rroJrb3oBareJrro r.rHcrpyMeHTbn ,4nr pa-
6orrr c QopnrynauLr, qvclraMkr. rpa$ur<anrr4 H reKcraMra. B cpe4e llathca,C AocrynHbr (onee
corHI'I oleparopoB LI rofl4qecxux SyHrqnfi, rpe4ua3rraqeHHbx AJUI quoJreHrror-o r4 ct4MBorrb-
Hofo peIIIeHufl MareMarrrqecKr4x 3a4a's paslzunoft cJroxHoorr.r (btE yauryplq.lgm).

2. Matl,ab - BllcoKoyponuenrrft .fl3blK rI IzFrrepaKTr,rBHaj{ cpeAa Ans r]porpar\4ruapoBaHnl., qrrc,-

JI9HHbIX pacr{eroB 14 Bn3yurv3aur4pr pe3yrrbraron. C nolrorqtro MATI-AEI nnoxno alrarrvr3rt-
poBarr, AaFIHble, paspa6arunarr anloplzrMbr, co34anarb MoAeJrr.r t4 npuloNbnr.rx
(http:ftqatla_b_.ru).

3 ' Malpe -- oAHa lrg HaIl6olee lorryJrrpHr,rx c]rcreM crrMBoJrbHbrx Br,rrrr4creHurfr, o6nalarduras
rrp e B o cx o,qH o ft n ayvn o ft rp aS u r< o fi (bUp/AU lry. nEpLeSq e. cp!q) .

4. Power Sirn Constructor, Power Sim Studio - nporpaMrr,rHoe o6ecleqerrrr(3 Poworsim eKrro-
qaer e ce6q pa3nLItIHbIe rI4rIbI I4HcrpyMeHToB r,rMI,ITarIr4oHHoro MoAenn poBaHZt.

Kyp0a, pa3MerqerrH6re Ha cafire

MOAenrrpoBaHr4t

(http : lpgrygls irn, ru)

5. Anylogic Anylogic
(http :l$nryeAylo gj c. ru)

- r4HCTpyMeHT r4Mr.rltaur4oHHofc)

6. BPWin - uorqnrrfi I4HcrpyMeHr MorenupoBalr4s., pa:pa6orauuufi Srapruofi Computer
Assocriatesi Technologies xoropufi ucnolr:yercfl. Anfl alaJrtrsa, AorcyMeHTr4po:uaHurfl.t4 peop-
raHI43aIII{I{ cJloxHbrx 6usuec-upoqeccoB. Mo4elt, co3AaHna.f, cpeAcrBaMzr LfPwin, nosnbrs-
eT qeTKo lIoKyMeHTI4poBarr' palnuqHble acIIeKTbI .4€flToJlbHrocru - AeficTBrl;r, Koroprre Heo6-
xoIIrl\4o npeA[IpllHstr, cnoco66l kIX ocyuecrBJreHr4{, rpe6yrorqvecfl, ,u,rrfr g1-oro pecypcbr rd

ap. (hltp_6uurca. com).



Irlurepne'r-pecypcbl, 6a:rr AaHHrx, znSopMarlrroHHo-cnpaBorrHbre 14 rror4c)KoBbre cuclfeMbr rro

TeMaTrrKe Ar.r crlr{rrnr4Hbr :

1. httr/$Ma{.exponenta.ru - O6pa:onarellnufi MareMarr.rqercxufi noprarr.
2. b[p/hryUkxlab.cglq - caitr _kx Jla6oputopuu. Ornpanuar rorr](a ror4(lr(;l un(popmaunn o

Honefiurux HayrtHbIX parpa6orxax s o6racrr,r Bbrtrr4cJrnrernnofi Maret arvrnki;", aBToMarr43aUr4r4

MoAeJrr4p oB aHvs. kr nporpaMMHbrx xrpoAyKrax _kx Jla6oparopnu.

3. g44nv-mathhelpplanet.com - HeKoMMep.recrcuft MareMarr4rrecruft (hopyrtr, r{a KoropoM MgxHo
[On) :tuTb KoHcynbTaIIZlW V peanbHylo IIOMOIIb B peIIeHLIu nO npaKTIIqeCK?I mo6Olty nO-

lpocy, cBt3aHIroMy c MareMaruxoft z MHofolrr4cJreHHbrMr4 e€ npzloNeHr4jilMr.r.

4. \vt lry-eglL&l - O6pasonatem,Hrrfi r4HTepHer-[poeKT, rrocBrrqeHHrrri c,cmputer science n
cMellfltbru AI4cII[nnrIHaru. Mu Qopruvpyeu KoMMbroHr4uz mo4eft., npo(peccuoHaJrbHo gaHu,-

Marolrll4xct Lrnr4 nalne npocro r4HTepecyrcrlr4xcs 4aHHofi reuaruroft. TeLxrtce uu co6upaervl

t t H(p opua4rllo, Harrpr4 Mep, pyc cKor3brrHt;re Kypcbr no ran(p opnlarlrx:e.

5. vArryy-legjlvelJu - floprar, rrocBf,rqeHHrrfi rarurvr pa3AenaM MareMarxrKr4, KaK Teoprzrfl Bepo-

Itttoctefi, MareMarlzrlecKa.g clarl4crr4Ka., Teopvfl. MaccoBofo o6clyxcunilH.rt{t, MareMarlrrlei-

cKar reopIa-a relerpaSuna vr IpyrHM npr4 no)KeHa.f,M Teopzr4 nepoxrHocreii.
6. http:leclu-ru - OeAepanrssrft [opran "Poccnficroe o6pasonaHne", rroMep]Kr4Baerrarrfi (DfY

f HI4W I4TT " Z nS opMr.rKa" . Karalor rrHrepHer-pe cyp co B rro npeAMeraM.

1. http:l\ Aly.mal.htree.ru - .{penonnAnufi KaraJrof MareMarraqecKr.rx pecypcoB coAepno{r' rrH-

(popuaquro o Ica$e4pax, repcoHax, ny6rzraquxx,6u6rruoreKax, )ftypHaniD( u r.rr.
8. http:luurygalhnet.nr/ - O6rqepoccuircrcuir MareMarrlqeoxuft ilopraJr, rpeAocraBJn.srcruuffi

poccaficnult u zapy6exHblM MareMarLIKaM pa3nuqHbre Bo3Mo)KHocra B rrou{)Ke ran$oprvtaqrau

o MtrfeMarr.I.{ec.rcofi )KI43Hr4 s Poccr4[.

9. btp1lalgplfst.nraUUelfU - Cairr, rocB.nilIeHHufi amopurMaM
HI"J.fl.

10. http:l$Ury.egq4man€dqJu/ - O6pasonaremutrft ilopraJr -

HeAXMeHT.

1 1. htlp1 Uryfry"fea.rul - llopra-u naSoparopur4 "Bbrqr{crrr4reJrbtra.rr

cKoro Qarylrrera ClI6flIY.

14 MeTOAah{ rrpofpaMMr{poBa.-

SKOIIOMI4Ka, COrIt4OJrOt',Idflt Me-

MexaHr,rKa" { u:uxouexaHr,rqe-

8. MATEPIIAJIbHO-TEXHI4TIECKOE OEECIIETIEIFIIIE

Arrcqu[Jrr,rHbl (MoA yJrfl )
Jlerr<quonnbne ayAlrroplrld, ocHaru€nsrre 4ocrofi (Al.a uena unr.r MapKepa), srpauo{r am

trp oeKrlr4oHHbx cacreM, rrpoeKTop oM rz uoyl6yxorr,r.

A.ylz'ropuu Ant npoBe Aelg^:as. na6oparopHbD( 3aHrrrz.ft, ocnarq0tiHr,rer coBpeMeHxrbrMl.r

nepco Ha.rrbHrrMrr KoMnbrore p av'vr, o 6te4raH€uHbrMr4

yKoMnneKTorlaHHLIMI4 ueo6xo4LivbrM cr4creMHbrM I4

eM, ayI?ITOpr.Ir4 Bbrrr[cJII4TeJIbHOf O IIeHTpa.

B JTOKUUIbHyIO llhrqLICJtr{lteJIbHyIO CeTb lZ

tIpI,rKnaAHbrM nporpaMr\lH brM o6ecletenz-



O OCBOPa6o'#M. nporpaMMa Aucq[[nI{HbI cocraBJreHa B coorBercrBr.ru c rpeeionaulrniuu

rro HarrpaBneHr4ro 0 1 . 03 . 02 flpzrclaanas ruareuaruxa z un(Loprr,larur<a

Pa6o.ryro nporpaMMy cocraBr{Jr AorleFrr raSe4prr OzIIM _

Peqeuseur

(npe4cranurers pa6oro4arenr)

flpororon Jtlb

3ane4yrorqr.rfi

Pa6o.ras [porpaMMa paccMorpena u oAo6peHa Ha 3ace[alrrkr y.re6uo-rvreroAl,r.re0Kofi

Apaxelxn C.Vi.

KOMT4CCI,IN

Aparen*r C.M.

HarrpaBneuza 0 1 . 03 . 02 llpuxlaanas uarelrarura z zurb opuarv ra
flpororon J\b 44 or

llpe4ce4areJrb KoMrzccufi

3ane4yrorqvfi xaSe4poft

Pa6o.rar IrporpaMMa o4o6peua ua

llporor<o:r 3aceAaHr4fl ra(f e4prr Jrlb

@

flporpanrnaa paccMorpenav ogo6peua Ha 3aceAaHraz rca{

//r4 or

JII4CT TIEPEYTBEPXNEHI,I'I
PABOqEfr rrporpAMMhr At r cqurrJrr4trhr (MOAyJrfl)

Pa6oqax rporpaMMa o4o6peHa ua

flporor<on saceAalzrs. rca$ e4pu }lb

3ane4yrorqr.rft rcaQe4poft

Pa6oqas rporpaMMa o4o6peua na y.re6urrfi ro4

(uecro pa6oru, AoJrxHocrb, OIIO, no4nracr) ,

(ol4o, uo4nzcl)

3ane4yrorqlrfi ra(f e4poft

OT


