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1. UEJITI OCBOEHUTS. [VrCt\rIrrJIr4HbI
Uenslrlr ocBoerrlrr Alrcrlr{rrJruHbr (ruoAynr) <Teopur }Irp v I4ccJIeAoBaI{I{e oueprylltii>

sllJrflrorclr o6yueuue cryAeHToB [pr{MeIIfieMbIM B lIccJIeAoBaHI,Iu onepaquft MeroAororlru peqeHlrt

3ilAaq lI MaTeMaTHqecKoMy arlflapaTy'
B rrprorlecce ocBoeHr.r.rr 4auHofi Ar4cIIunnI,IHbr cryAerrr (poprvu'Ipyer u AeMoHc'rpnpyer

cJreAyroq[e o6rqexyl brypHble KoMnereHII]II4 :

1) cuoco6nocrtro K paspa6ome aJrropr{TMI,IqocKI,IX v npolpaMMHbIX perueuufi s o6hacrfi

cracreMHo1.o u [pr,rKJraAHoro ilporpaMMl,IpoBaHlrt, MareMarl{tlecKl{x, unrSopr'raqlroHHb]x Lr

r,rMr,rrarluoFrgrbrx nroAenefi, co3AaHl,rrc raurfoprraaql4oHllbrx pecypcoB rlo6alr,nnx ceteii,

o6pasonareJrbHoro KoHTeHTa, [ptrKJraAHr,x 6a3 AaHHbx, TecroB Ir cpe"qcrB recr.lrpoBaHl4.u cplcreM I'I

clpeAcTB Ha cootfBcrcTBple cTaHAapTaM I4 LI9XoAH lIr,t rpe6onauusnr (Onf-:);
2) cuoco6uocrr,ro noHlrMarb, coBepilreHcrBoBarb lI npllMeHtrl; coBpeMerrrmrft MareMaruqpcrufr

arrapar flK-2);
3 aAa.r[ Alroquln[I{br :

.t]erareuue HaBbrKaMr,r no [ocraHoBKe 3aAaq n o6lacru rIccJIeAoBaHux onepaqldl.

.l[,Isy.renne 14 aHanl{3a pe3y.

.roopMrrpox nrr6opa oIITlnMi c

I4CIIOJIb3OB'.( , MOAenefi cerel fl
E ynpaBJIeFILIs.

2. MECTO AIICUUilJIIIHbI B CTPYK:TYPE OTIOTI BC)

Aucqnnmnna orHocr,rrcr K o6ssaremurrN,{ ALIcqulnI4HaM naprzarunrtoil qacrll OIIOII
HanpaBJreHprr 01.03.02 [Ipurna4nar MareMarura I,I un(fopnnatura" I'lsyteHrae AI{cr[ilnnI'IHbI

nrpoxoAr.rr n 7 ceuecrpe, [peArroraraer HaJIutIpIe y cryAeHToB HaBrIKCJB rlporpaMMupoqaHl{s,

x:oropbre Moryr 6nrrr uolyreHbr I] paMKax AI,IoIII4III4H <Alroparrrabl Ir alralrull cJIoxHocrIID,

<-flsbrKu 14 MeroAbI rlporpaMMlrpoBaHllt).
3naHnx, 11o;1yqeHnbre B paMKax u3freHrar Aanuoft AIrcIIIdrInI4HbI, Mory't 6rt:rl npunatHel{bl

An.f, Harruc itulrs Bbmyoruofi xs an[tf uxaquonnoft pa6orrr.

3 " I(OMIIETEHULII4 OEYIIAIOIIIETOC,fl , OOPMI4PYEMbIE B IIE3YJIbTA|TE
o c B o E Htrfl , I.wcrl lIrI JII{HbI (M OAvrq)

B p*ynrrare ocBoeHva 4r4cr\vnJr[Hbl o(5yraroqr,Iftcl AomxeH AeMoHcr"prlpoBilrb

p*ynbrarr't o6plasonaur,Ix :

IlK-2
!f H arr : co B peMeHHrrfi ltareuaru\ecxuir arr[apar
ly'uert: [o]Hr,rMi]Tb, coBeprrreHcrBoBarb I,r [puMeHsrb coBpeMesurrfi MareMarl4rlecxn[a ailIapaT

IJ naAerr : coBpeMeHH bIM MareMarI4qeoKI'IM arlnaparoM

OIIK -3
3narl: Mr3'roAbr paspa6orru paspa6ome anropl{TMpleo,cKl{X v nporpaMMrtl'Ix peureuufi B

o6lacru cn{creMnol'o }r [pl4KJra.uHofo [porpaMMI,IpoBaHI4t, MareMarI,ItIeoKI{K, uu(ropuaql4ouHbrx

rr. vtMvffar\uoHHbrx 14e[eJrofi, MeToAbr co3AaHI4rI Nn$oprr.laquoHHb,rx pecypcoB Ino6alblrnx ceteft,

<l6paronarr3JlbHoro KoHTeHTa, npurla4Hnx 6
or4creM r,r c,peAOTB Ha COOTBeTCTBI,Ie OTaHAapraM

lVuerr: pa:pa6arurarb anfopI,ITMI4tIecKI,Ix u tr
lrpr{KnaAH0f o nporpaMMLIpoBaHI,Itr, MaTeMaTI4

ruo4erefi, co3AaHurtl un(popuaquol{Hbrx pec

l(oHTeHTa, ilp1tKJraAHbrx 6ag AaHHbtx, TecroB I,I cpeAcrB TecrlrtpoBaHus cl4crreM LI cpelcrB Ha

oo orBercrrBl,Ie craHAapraM I4 ITcxoAHLIM rpe6o n

lBraAerr: rpIreMaMLI no paspa6orKe anroplllM
(lr,rcTeMHort'o 14 rIpI,IKnaAHOrO npolpaMMI4pOB

rnMlrrarllroHHbrK MoAeneft, npueuaMl{ tro co3,4

rlerefi, o6prasonareJrbHoro KoHTeHTa, [pr.rKnaAubrx 6eis AauHrx, T'ecroB I{ cpeAorr} TecrIiIpoBaHI'I.s

cJre/Iylouue

ror4creM r,r opeAcrB Ha coorBercrBr,re craHAapr€tM LI I,IcxoAHbIu rpe6onanrarrr,r
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4. CTPyKTyPA I4 COIIEPXAHIIE AI{CIII4IIJIIIHbI (MOlltvJIf)

O6qas TpyAoeMKocT'b AHoIII{IJII,IHbI cocTaBJUIeT 5 3aqeTHblx eAI4HI4II' -] 
80-- qacoB'

Teuut neru4uil

OcHOenrre [oHsTut TeOpukI I'I]lp u IICCJIeAoBaHHfl Ollepaquft" Tpanr:niop'IHat 3a4au.a'

3aAaqa Kypbepa. flousrlae 3JIII. KourpoJll{pyeMble u HeKoHrpoJII4pryeMLIe Saxroprt"

Kpurepufi s dr (f errunno crra. I-{euen ar rpynxqnx'

BUrArr ra xapaKreplrcrr,rKa 3JIII. K3nII. flpuuqrar rapaHTl4poBarrHolo pe3ynlrara" 06ntas

3a,uarra nunefinoro [porpaMMr4poBaHl{fi. ocnosHas SaAaI{A n'rnefinoro

[porpaMMplpoBaHltfl" llpune4eulae o6qeft vr oqroeuofi sa\alq:V ruaneftrloro

[porpaMMl4poBaHr,If K KaHol{I{qecroft. feouerpuuecrufi MeroA penrenlrx 3JII1-

cn rnr,"r."-raroa. llousrrae yrnonoft ToqKra. Anropnru cI{MnJIeKc-MstoAa. llocTpoftue

cBrMrrJreKc-ra6ru,rqrr. BasucHrre u csoooAuble [epeMeHHble.

4. 3lul. llonsrr,re ilaroBoro ylpaBJreHr{s. cocroslrre cl{creMbr. 3a\aqa rIJIaHIrJpOBaHI4fl

rrproll3lroAcrna. PeryppeHTHoe cooruollreHrle Bellvana'Ilprol{3lloAorna. PeryppeHTHOe COOTHOIITeHI'Ie berrMaHa'

5. Ti,opllx urp. flon.f,rple cTpalerllr. flla'reNnas M.illprqa lIrpEI' Ceglonar rQura'

K;raccratbrarc aII4s.vtp. Kpureprafi paBHoBecl{s Heila. CseAeHI'Ie u1pbl x 3JIII'K;raccratbrarcuq"" 
"rp. 

Kpureprafi paBHoBecl{s Heila. Cne4eHrae ul'pbl x 3JIII'

1.

2"

a

6. Teopnn urp. I4rpn c rpLlpoAofi. Ilpunru4e perIeHIIfi n yclonutx HeolpeAe'lIeHHocTI4'



5. OEPA3OBATEJIbHbIE TEXHOJIOIUII
o JreKur.roHlro-ceMkruapcKalr cr4creMa o6yveuur (tpa4raqIEoHHble JIeKIII4oHHrIe u :ta6oparopHble

sanntux);
. MeroA n:poeKroB (parpa6orra u
lpoxoxAeHl4eM ocHoBHbIX gTaIrOB

p aspaSorra ra pealusaqr'Ix) ;

peanll3aul,Is Ha ra6oparopHblx pa6olax npuloxeuufi c
)KII3HeHHOTO UUKJIa [poeKTa - aHaIvr3, ntpoeK'[rlpoBaHHe,

rpyilnax I43 AByX I{-|II4. o6y.IeHI4e B MaJIbIX rpyllnax (nrmolnenue na6opatopHblx pa6or n
rpdx ueroner);
o M&crop-rcJracobr (gerraoucrpaqnr Ha la6oparopuux 3aHsruf,x [pI{MeHeHHs

TgXHoJrorr{ii, MeroAoB pa6orrr c olepaq[otrHbIMI{ cllcreMa]vll,1, ilpI4KnaAHIJMI4

nporpauuauu);
. rrpuMeHOHlIe MyJIr'TI{MeALIa TexHoJlorlrfi (uponegeul4e JIeKIII'IctHHbrX lr

c [prrMeHeHLIeM KOMIIbIOTepHbIx IIp$eHTaIIufi r'r AeuOHcTpaII]l{oHHbIX

upltEtr.lon,

o$ucurrrrru

ceMI,IrI Ap CK r4X 3 AHfl"XkIkr

poJtllr(oB c IIOMOIIIbIO

rpoeKropa ranu 3BM);
. TexHoJro,f[r pa3Bvrrr4fl KprlTpltrecKoro MbIIITJIeI{Irfl (npnnunanue cry.4erl'ta]\4 HaEbIKoB

Kpr.rrr.rqecKpft oqenxu nporpaMM r{ AoKyMeHron, parpa6oraHHblx na na6opafopllbrx rauffIarx);

6. OrIEHOTIHbTE CPEACTT]AAJIfl TEKyIIIEIO KOHTPOJIfl yC:IIIEI]AEMOCTII,

IIp O MEXyT OrIHofr ATTE CTAUIII4 rIO LIT OIAM O CB ol\Hwfl
AIICUUITJTI,IHbI tI yTIEEHO-METOAITTIECKOE OE UCIIm,TIEHI{II

cAMOCTO.fl TEJIbHOTZ PAE OTbI CTyAEHTOB
g) Bonpocrr peftI ul r:nqHrporq :

Peilmuuz-rcoumponu J& L
Ifapraanr 1

1. Ilprarre4r.rre 3JIII r 2. Peruure reoMerprr{ecKl,IM vreroAona 3JIII

KaHoHLtqecKoMy Br4Ay w(*)= xt l3x, -+ max
W t(*) -- 3*, - 2*, + 4x, -> min

xr,r 2 0

x\2> lJ

ll. B ga4aqe r4ccJreAorlaHnrs orepa{ufi npe4ycMorpeuo H€cKoJIbKo IIraroB. PaccrMTrreaeMEut

KaxAoM ruare orfrfeKTuBnocrb orreparlrrrr cyMMupyercs.Ha Bcex ilrarax" K rcar<ouY Kltaccy

0THOCUTCTI AAIlHAfl. 3AI.AqA.
,4. Brruprrlure B MareMaruqecKoM Br{Ae oneAyloqylo [ocrttHoBKy sagauuLl(|.

J$rapNenofi Mar(Jrep xoqer BJroxrr,rrb B aKrIr,Iu rleKoropyro cyMMy AeHer c reM,'rrodrr K KoHIIy

troAa r{Merb He MeHee 10 rrrc. AoJrn. Cyuecrnyer ABa rl4na aKIIIrft, n rolopnre croplT,4enarb

lBJroxeHI,It: aKLIr{}IsaA€Nnrrx ronananufi c MLIHI{MzIIIHrIM pI{cKOM (rar< ua$maeMble <ro;rydble

,Quurxr.r>>), rIpI{HoCsIItue B cpeAHeMr I0o/o foAol]blx, u A]Kl{J1lL4 KoIraIraHzft, 3aHlrMaltoilIl4xct 
L .

rragorexHoJrorr4flMr.r. llosleAnue aKuI,II{ HMeror 6onee BblcoKyro AoxoAHocrl - B cp9.(Hem25o/o

foAoBbrx, oAHaKo oHa 3Harr[TeJrbHo 6olee prrcKoBble. lloerouy MaKnep perurrn I]KJIaAbIBarb B

rrrix He 6o.nee 60oh cpegcrn. Ha KaKyro cWMy Ia KaKLIX arcqrafi HaAo rlpno6pecrn h{aKJlepy,

qro6rr .rlooMtlh xelaelroft qen[.
Bapuanr 2

HA

1. flpune4ure 3JIln K KanoHrrqecKoMy BIIAy

W(i)- -xt + 3x, - 8", J min
2. Perur,rre reoMerpl4.tlecKlaM

rurero.Uorvr 3JIfI
W(x)= xt * 4x, -> min



-3nr,+5x.- -8
x, I 4xr7 )J

7xr*5xr*xr<I5
xr,r2:A xr,r 2 0

3. B saAa.re ilccJre,UoBaHr.rr oneparluft npucyrclnyer (farrop, roroprtff Brllser Ha I4cxoA

oreparlur, xro KoropblM rrelb3r y[patsJrsrb orle]pnpyloqeft oroporroft. K KaKoMy ru.uy ornocntcr

AaHHaff SaAA\a?

4. Buunrnure B MareMarlrtrecKoM Br.rAe cJIeAyIo rlyrc nocralJoBKy zala'awVIO"
q)apMarlesr,ftrrecKafl KoMrraHr,rr exeAHeBHo rlpo]I3BoA]Ir He MeHeer 800 tpynron (lnr clpaBKH:

o4ran $ynr paBeH rpr4Mepuo 450 rparr,ruara) Heroft nr,Iuesofi Ao6asru - cMecll ryxypysHofi u

uefi ra6in

f[r,reronorra 
.rpe6yror, .{ro6rr n npruesoft Ao6asre 6uno He MeHee 30o/o 6enrav ue 6rlnee 50lu

x:nerqarKr,r. (Drzprraa xorrer orrpeAeJrlrrb peqerlTypy cMecI,I MIrHLIMzuIbnofi crorauoclll c yuetonn

rpe6onaHzffi 4neronoron.

6r,

3r, < -5

-2x, -12
, *x" )E

x,,, ) 0

il" B saAa.{r} uconeAoRaHr{s o[eparlufr cooruouleHpls s qenesofi dynrquu u orpaHHrleH]Iflx

ulnefturr. K xaronry'trlrry orlrocutrc . nalnafl'sa1aqa?
z[. Bsur.rurnTe r] MaTeMaTIIqecKoM BI{Ae cJleAylorrlyrc [OcTaHOBK:t SaIla'rzI4(\.

liupxenoft MaKnep xorrer BJroxr{Tb E aKII[u HeKoropylo cyMMy AeHer c reM, qrrs0bl K KoHIIy

roAa r{Mertb He MeHee 10 mrc. AoJrn. Cyruecrnyer ABa rnna ar<qufi, B Koropr,Ie c'TolIT AeJlarlb

3noxeHr{s:i aKrr:rdlr naA6xuux xolrnanzft c MI4TILIMIIJIIHbIM ppIcKoM (rar uaruna(lMble <rony6rie

rfururu>), ilpr4troc-silurs B cpeAHerrr 10% roAoErbIX, v ar.t\Lrtt roMuanufi, 3aHllMalolqllxct

rraHorexHoJrorgrMlr. IlocneAurae aKrlr{rr uMelor 6onee BbIcoKyIo.uoxoAHocrb -.8 cpeAHetvt25%o

Ilapuanr 3i

1. llprane.4rare 3JI[I IC KaHoHpIqecKoMy EI{Ay

w(*) -3i\ +7 x, - 4*, -+ min
2. Peurure feoMerpuqecKtnM MeroAol\,f

3JIII
W(.) - 3*, - 2*, -> min

xr,r) 0

2. P eururc reoMerpl,ItlecKlaM vrerolorvr 3 JIII
w(*)- 2*, + 4x, -) max

ltoAoBbrx, o,IHaKo oHlr 3Harrr,ITeJIbHo 6olee pI4cKoBbIe. [Iostonay l\daKirep peilllln **noA"tuutu q

lrr,rx He 6o:ree 60% cpe4crn. Ha KaKylo cyMMy LI KaKI,IX arr{uft Hutllo npro6peutt lvlaKnepy,

qro6sr Aoclnqb xenaeuoft ueJII4.

.Bapuanr 4

1. llpune4ure 3JIII K KaHoHutIecKoMy BI'IAy

W(.)-' xL x, -r 6x, -) min

coesofi MVx.[. cocraB roropofi flpeAclaB:rerrplt4 B HUe:

Myra
Beror< Kner.narxa Croulrtoctb

(n;to.nrr" ga tbynr)(n dynrax Ha Synr rrayxu)

Kynypygnaq 0,09 0,42 0,30

Coenas 0,60 0,06 0.06



+llx, - x, =12

- l5x, + 8x, < -25
* ,Ix, - 3x, - 15

+5xr<40
+xr<52

- 4x, <I0

scr,r) 0 xr,r) A

3. B gaAa.re ucc.rreAoBaHr.rfl orreparlrfi upucyrcr'nyet (parrop, roroprrfi Brl4fle'r Ha rlcxoA
oreparlurr, ra Ko'ropbrM MoxHo yrrpaBJrrrl, onepapyrcIqeft cropouofi. K rarouy rl,Itry orHocl,I'rofl

I.AlalaAfl.Zaftlqa?
4. Bunuurule B MareMarllqecKoM BI,IAe cJreAyroqyrc [ocraHoBKy 3aAaquk[O.
QtapMarlestpxqeoKa.f, KoMnaHr.r.rr exeAr{eBHo rrpor{3BoAt4T He MeHee 800 $ynron (21n.u cnpaBKI,I:

o4ran (pyHr paBeH rrpr{MepHo 450 rparr,ruarvr) neroft ulrIrleeoft Ao6anxra - cMec}I xyrnypysuoff u
ra6ru

![ueronorz rpe6yror, qro6rr s uuqenofi Ao6anxe 6ruo ue MeHee 30o/o 6etxaulne 5osrce 5%o

KrrerqarKn. (Dprpua xoqer orrpeAeJrrlTb perlenrypy cMecu MprHr,rMarJrbuofi cronuocr.a c yuerou
r pe6onaHr.rii guerororon.

Peftrnur-ronrpo.rrn J\b 2
Biapuaur I
I. TeopernqecKrre Borrpocbr
1" llocne perreE&r{ BcrroMorarenrnoii 3aAarru 3JIII yc'raHoBJreHo, tITo IIeneBiIr{ (fyHrqru sroft
3iaAarrv 5orume HyJrs. Kar nrrro4 H3 gToro cregyer?

tr Kpulepufi e(f(fenrznnocrlr ooHoBuofi gaAaqu yxoAr4r B - oo

tr O6racrn AonyorrrMbrx peureHraft ocnoeHoft gara'u.v ilycro
tr fpaguenrr qeneeoft Oynrcrlzu paBeu HyJnIo

tr Cyrqecrrayer r{ eAprHcrBeHHo pelreHre <lcuosuoft 3JIII
tr ,{pyrofi orBer:

2. fiafire oilpeAeJreHue noHrrrrr <Onepaqur>.
I [. IIp arcrurrecKl{e 3 aAarrr
1. Ilpune4rzrte 3JI[I K KaHoHr,rqecKoMy Bu4y 14 3arruurprre Harrrurbnryro cr{MnneKc 'ra(5nIEqy. Ecr
rpe6yercx rBcnoMorarer:ronas.3a1arra, To craMrrJrexc ra6nuqy 3arruilrlrre Ans r{ee. Pasperuaercx

nop.flAKoBajt HyMepallat nepeMeHHbIX X i X1tX2t...

IIt(x)= ffr .f 6x, -+ max I Orner:

2. [aua HeKoropas cr,nMrrrreKc ta6rrut\a.3auuurure coorBercrByrcrllyro 3aAarry ru,IuefiHoro
npofpaMMrrrpoBaHlrr"

Cr)€BOfi MVI{:I4. COCTAB .rcOTOOOfr IDE.IICTABJIEHHI,I B qe:

Myxa
Benox Krerqarra Crounaocrb

(n 21o:rn. ra $yrr)(e abyHrax Ha tbysr nyxpr)
KyKvpvgHas 0,09 0,02 0.30

Coesat 0,60 0,06 0"06



3,, [aua KoHeqHafl oprMrrJreKc-ra6tw\aBciloMoFareruroft 3a1arlv H IIeJreBat rpyn:rqnr ocsonnofi
3iI.4arILr. 3auuurure HaqarbHylo cHMTIJIeKc ra6nlrqy ocnosHoft gara'r,v.

7 8 --3 2

021 -r

Orner:

W(*) = 7 x, +3*, -4x, -> min

4.3anumle peKyppeHTnoe coorHoureune Bennlraua Anfl Hr.Dxenpr4BeAennofi 3aAaqn.

Pacuu$pyii:re o6osHaqeHllt.
I-llpe4npr,rxue ocyqecrBJrrer 3aKyrrKy Kypr,rHoro Mflca Ans. ilpoLt3BoAcrBa KoFlcepeon c ropronclfi
vaproft <O.eorrlHofi cyr c rlbrrrJrrraMu)) B TeqeHue 5 ueAenn. 3aryno.*r fl Ilaprujt xpaura 100

eAr4HrrrlaM. l{eua napruru Bapb}rpyercfl B 3aB[crzMocrlr or ed o6rerMa H cocraBJlterc.fl k(m),t'ge,rn
KonuqecrBo coreH eAr,rHr.rq M.flca. B rax4yro HeAeJrro rpeArrprrrrvro uorpe6yercrr z(t) egunury
M;,flca. rAe / - HoMep HeAenr{ (z(r) raxxe Kparua 100). Ecru K KoHlIy HeAeJru rrpe,qrlpprrrl4e

pacxoAyeT [Ie BeCb gAilAC Kyp[HOrO MflCA, TO OIIO OCTaTOK XpaHI{l] B XOJIOArIJILHIIKe, rcOrOprrft

apeHAyercr . Croralrocrb apeHAbr gaBncpr-r or o6r€ua xpaHprMoro Mflca v coc'raBJlser s(m), rge rn
KoJrr{qecrBo coleH eAr,rHr4rl Mrca. Cocranrre rrJnaH 3aKyrroK Kypr,rHoro Mrca (n co,rumx egnuwl),
xoroprrfi uorpe6yer Mr.rHr{MrrrrbHbrx 3arpar Ha saKyrrKr.r u xpaHeHae B xoJIoAaJIblrHKe.

5. lrlx [prr]BeAeHHoft marpuuuofi rarprr HafiAure HHxHee rr BepxHee 3Har{eHr{e. F)c'r'r uu B I4rpe

ceAJroBaf, ToqKa B lrrrcrbrx crparerprflx? lloueuy?

Bapwanr 2

I,, TeoperuqecKr{e Borrpocbr
1.IrIs npuneAeHHbx orrpeAeJreHuft.nw6epure oAHo urz 6oree, roropoe(nre) roruc'
coorBercrBylor rroHtruro <Vrrosail ToqKa).

tr Yuona-g: TorIKa x - Tanag. TorrKa, npl4HaAJlexalqa.f, MHoxercrBy
BHyrperrHeft roqrofi mo6oro orpe3Ka, nexalrlero s .X .

X , rrrropax He tBJljlerct

To.{xa x'e.X- rFra3brBaercx ymonoft ro.rrcoft, ecJrr.r npercra.BJleHl,Ie B}IAa

x=(wt +(t- o)*t, xtrx2 eX,0<d<1 eogN{oNHoror,qa,KorAa 7s1 =:42 '=v.
To.nKa x e X Ha3brBaercr yrronofi ro.rmofi, ecJrrr npeAcraBJIeHVe BI{Aa

x=(wt +(1- *)*', x',x2 eX,01a'al noshaoxHororAa,KorAa xl =:y2'=x.
To.{Ka x e X Ha3brBaercx yrronofi rovmofi, ecJru npeAcraBJIeHLIe BI,IAa

x=(wt +(1- *)*', xt,x2 eX,01a,'al sog\,roxuorofAa,KofAa a=Cl .

D ,{pyrofi orBerr
2. [airr e onrpeAeneHr{e rro Hf, rrrx <Kontp onupyevmfi (f arrop>.
I I. IlparcrlFrecKrre 3aAarr[
1. flpnne4trr:e 3JIII K KaHoHr.rqecKoMy Br.rAy r,r 3arrn[rrrre Har{anbrrlyro cI{MrIJIeKc raSnuqy. Ecna
rpe6yercr lBcrroMofarerbHa.s sa1aqa, To cr.rMrlJlexc ra6maqy 3arl[ilrl{Te Ant Hee. Fasperuaeror

n oprAKoBaj[ HyNfepallut [epeMeHHbrx x'. x1, x 2,...



-) max

<10

>20

<35

>0

2. [aua He](oropa{ crnMrrJleKc ra6twla.3auIEurnre coorBercrByrcrqyo 3aAarry mrnefiuoro

3. [aua KotreqHa.r cl,IMrlJleKc-ra6twlaBcroMolarenrnofi 3a1aqu z rlerreBa.s (pynrqnx ocnonndft
3 a4aqv' 3 anrz rurlre H aquurbnyro cr,rMn JreKc ra6nuqy o cno eH o ft 3 ailaqv.

0 -3 4 s

23-103

Oreer:

4" 3anr,Iurure peKyppeHTHoe coorHorrreHrae Berrnrana Ans rrr{xerpr.rBe4eHnoft 3arr:aqu"
P acruu(f pyii're o6ogua'{eur.rs.
K-ouuanug Ha cJleAyloque qerblpe ro,{a 3aKJrrorll,rJra KoHTpaKT Ha rrocraBKy aBr{erquol{Hbrx
4nurareneili, uo 4 ABl4rarent B roA. .{ocrynnrre [por.r3BoAcrBeHHbre MorrlHoo'rr{ 14 crotrMoclboxrL sLwJt^ D r vA. AUvrJu[-Dr9 rrP\r4JbuAvntrgtl.tl.bltt MUUItIU{JII1 t4 gruI4MUUIft

upoll3BoAcrua MeHtrorc.fl or loAa K ro4y" Korvrrranvrfl. Molreu r43roroBr.rrb rrrrb 4nurarelefi sa l-ir
ro,4, rrrecrb -- 3a 2-ft, rpn 3-it u frf,Tb - 3a 4-i4. Croutrocrl, [por{3BoAcrBat o,4Horo
ABI4rareJIt llra rpor.axeul4l4 cneAyroqux r{erbrpex Jrer paBHa coorBercrBelrno 300 000, 330 000,
350 000 u 420 000 4ortrlapoe. B re.reHve ro,qa rKoMnaHrrr Moxer .rpon3Becrv 6omrue
4nvlrareneit, rleM neo6xo4r,Iruo, Ho B sroM cnyqae ABr,rfareJnr AoJrKHbr HaAnexalJnrvr o6pa:orvr
xpaHI4Tbcs Ao I{x orrpy3Kl,I uorpe6raremo. Crounrocrb xpaHeHr{ff oAHoro ABr{r'alens raKxe
M:eHrercs or ro.{a K foAy 14 orleHr,rBaercfl B 20 000 AoJrnapoB Anf nepBoro roAa, 30 000
AonnapoB ---Anfl Broporo, 40 000 AoJrnapoB -- Ans rperbelo z 50 000 AonJtapoB -- Anfl
qerBeproro. B Ha.rare [epBoro roAa KoMTIaHI{t r{Meer oAr.rn ABrrrareJrb, rorclnlrii K orrpy3Ke.
P asp a6oraifrre onrr4MaJmuufi nnaH rrporr3BoAcrBa 4uarareleft .

5. [na lputseAeHnoii vrarpzuuofi urprr uait4ure Hr,rxnee r4 BepxHee 3Har{eHr4e. F)crr m.r B r{rpe
cr3AnoBa{ roqxa? llo.renay?

(2471)
tll6 3 3 7ltl(r 2 8 s)
Eapraaur 3
I" TeopernqecKrre Borrpocbr
1. IrIs upzneAeHHbrx (poprraynuponox Brr6epr4re oAHy unu 6onee, rcoropax(rre) noluo
co orB ercrB yror onpeAeJreHr,rrc BbrpoxAeHuoft yuon oft roqxz.

tr Toqra x e X Ha3blBaercs BblpoxAeunoft yuosoft ro.rxofir, ecilur npeAcr€rBJrertr{e Br.rAa

x=Mt +(1 - rx)x', x'rx'eX,0<a<:.1 sogrdoxHorofAa,KofAa xt =)ct =x.



tr To.rKa x e X rrtBbrBaercr Bbrpox[enuoft yruosoft roqroft, ecJII{ xorrl 6bI oI(Ha I{3 ee)

Koop,4r,rnrar, coorBercrBylorlafi 6 arracuoft rrepeMeuHoft , panua Hynlo.

tr ToqKa x e X Ha3brBaercs BbrpoxAenuoft yruonofi roqroft, ecJII{ xors 6rl oAHa I,I3 ee)

KOOpAr,rHar paBHa HyJIIO.

tr To.rrca x e X r{rBbrBaercr Bbrpox,qeHHoft yuonofi roqxofi, ecJILI rrpeAcretBneHlre BLIAa
1 /. \r | )

x = (xL +(n- d)x", x' r x' e X, 0 < d <:.1 eosrdoxHo rofAa, KorAa a =0 "

2. lailne oilpeAeJreHr.re roH.srr,rr <HeronrponrpyeMblfi cnyvafiurrfr (farlop>.
IJ[" IlparrnqecKlre 3aAarrrr
1. Ilpune4ule 3JIII K lKaHoHr.rqecKoMy Br4py 14 3alr{rrrr.ire HaxraJrbHylo cI4MrIJIeKc ta6nnqy. }icnu
rpe6yercr BcnoMorarelbnas sap;a'ua, To cr{MrlJlexc ra6nlrqy 3arlpltrrl4Te Ans Hee. Paspeurae'rcx

rroprAKoBaJr HyN{epaqafl rrepeMeHHbrx .T i x12x2t.,.

2. fiauaHexoropas cr4MnJreKc ra6ruaqa. 3anuruare coorBercrBlrc,rqyrc 3aAarly rnnef,noro

Orner:

)Y

3. [ana Ko]{eqHar cuMnJreKc-ra6nnqa Bc[oMorarelurofi 3a4la'tkr u IIeJIeBaiI $yurqux
sal;asv. 3 auurur,rre HaqalbHylo cI{MrI JIeKc ra6l nqy ocnosu oft 3a(aril4 

"

OCHOIIHOI,I

Orner:

4.3anuumre pe)KyppeHTHoe coorHorrreHue Benmrraua Anfl Hr,rxenpl{BeAeunoft 3tL/'ttrtr4.

P'acnurQpyjfire <16osHa.r envrs. "
llpe4npr.rrtue ocyuecrBJrser 3aKyrrKy Kyplrnolo Msca Anr npolr3BoAcrBa KoHcepnon c roproqoft
lrapxofi <Onoquoft cyn c rlbrrrJuraMr.rD B TerreHpre 5 neAem,. 3aryuo*tr t nap"rufl. xparua 100__--r__---- -/-- - ------ J L I

eALrHr.rrIaM. I]eu:a naprkrr4 Bapbr,rpyercs.B 3aBvIckrMocrr.I or ee o6reMa I{ c )cranJltercx k(m),ryg m

K:orr4qecrBo coreH e.quHr.rq M-flca. B xaN4yro HeAenro flpeAnpr.rf,Tr,Ilo uo re6yercr z(t) eguuu\
Nrqca, rne t -- HoMep HeAenv (z(r) raxxe KparHa 100). Ecnu K KoHrIy HeAenI,I ilpeAuprsrl,Ie
pacxoAyeT He Becb 3afrac Kypr.rHoro v.flca, To orflo ocTaToK xpaHLIT B xonoAI,IJIbHlaKe, rotopr'Ift
apeHAyerctr. Clouuocrb apeHAbr 3aBlrcr{T or o6r€ua xpaHr,rMoro Mflca:a cocraB:[tror s(m), rrye m

KorrrqecrBo ooreH eAaHr4rI Mflca. Cocranrre rrJraH 3aKyrroK Kypr{Horo Mtlca (n corrtx>< e4unuq),
xoroprrfi uorpe6yer Mr4Hr,rMaJrbHbx 3arpar Ha 3aKyrrKpr 14 xpaHeHI,Ie B xoJIoAI{JIbHIdKe"

5. AJrfl npr4BeAeHHofi ruarpuunoft urprr nafiAr,rre Hr.rxuee lr BepxHee 3HarIeHI4e. Ilcts ll.t B Illpe

10 42
0 -2 3 8

w(x) = x, *-3x, + 2\ + 4xo -+ min

ceAnoBas roqra? llo.{elay?



Blapuanr 4

I,'feoperuqecrcrre Borrpocbr
l. B npoqeoce perrreHns, gap;a'rtkr nuneftnoro [porpaMMr,rpoB r,rs 'ycraHoBJreHo, rno AJrs Bcex

orplrrlarenhrrbrX 3uaqeHufi Hr{xHefi crpoKr4 He cyulecrByer crporo floJroxr,rreJrb]rrhrx gnaqesuft

coorBercrnyroq[x cron6qax. Kaxoft BbrBoA Lr3 eroro cne4yer?
tr Kpurepnfi e(f$errunuocrl{ ocHoeHoft saAa.rv yxoAlrr B - co

tr O6racrr Aorryorr{Mbrx peureuufi ocHosuofi sa1aqv rycro
tr fpa4neur rlenenofi $yurquu paBeH HyJrro

tr Cyulecrnyer v eAr,rHcrBeHHo petueHlre ocuoBHoft 3JIII
tr ,{pyrofi orBer:

6

9

10

2. [afire orpeAeneH[e rroHrr]rs <Easucuar [epeMeHHa-[)"
ltr. IIp arcruFrecKr.re 3aAaqr.r
1. flprane4ure 3JIII K KaHoHr.rrrecKoMy Bkrqy kr 3afrrzrrrr,rre HarrilrbHyro cr.rMnJreKc 'ra6nmqy. Ecnv
rpe6yetcr BcrroMorareJlbHar 3a4arra, To cr{MrrJrerc raSnaqy 3arrr{rrrprre Anfl Hee" Paspeuraercx

nopsAKOBar{ Hpepallrat [epeMeHHbIX X i X11X21,..

2. [a:na Hentoropar cr4MrrJreKc ra6ruua. 3auraruvrre coorBerorByrc'qyro 3aAaqy nnneftsoro

3. flana
3iA,[Aqkr,

KorreqHat cprMrrJreKc-ra6uaqa BclroMoraremnofi 3anaqr4 r{ IIeJreBat

3 aur.r urzre Fr aqanbHyro cr,rMrr Jr eKc r a6 t.vt\y o cn o n n o fi 3 a4;,aqkr.

4.3anwwre peryppeHTHoe coorHorrreHze Berruana Anfl HuxenptrBeAeunoft 3afqarrn"

Pacuru(f pyit're o6ogua.{ euvrfl,.

K.ounauus Ha cJreAyronlfie trerbrpe roAa 3aKJrrosrrJra KoH'rpaKT Ha rrocraBKy aBlrurquor{Hbx

4u,rrareneii, no 4lBl{fareJrr B roA. n{ocrynHrre [porr3BoAcrBeHHbre MorrlHoo'ru r4 cronMoclrr
npor{3BoAc:rna Mer{rrorcr or roAa K ro4y. Konrnauvrs. Mo)Ker r.r3roroBr{Tb rrtrTb 4nraralelefi sa l-fr.
roA, urecrb --sa2-ft,rpu-sa3-fiutsts 

-?la4-fi. 
Crounaocrr, rpopr3BoAcrBar o,I[Horo

.qBafareJrfl rrra []porsxeHrrr,r cneAyroqux rrerbrpex Jrer paBHa coorBercrBeuuo 300 000, 330 000,

(pyHxnl,rlr ocrroeHcifi

rv(x) = 2y, -- 4x, -) max

2x, -3x, <12

+-7 x, - x, <lA2

x, +.x, ) 1

xlrx3 > 0

Orner:

,Y: -6*'

0 -3 4 5

8 2 -23

w(*) = xt 1- 2x2 * xt -3xo -+ min

350 000 u tl20 000 .qotlrapos. B re.reHpre roAa KoMnaHr{r Mo}Ker flpora3Becru 6omure



ABllrareJreiii, tIeM Heo6xoAr,rMo, Ho B groM cnfrae ABr.rrareJIx,I AOJIXHbI HaAnelKatqntM o6pa3oM
xpaHr4Tbcfl Ao r,rx oTrpy3r{r4 troTpe6}rTenrc. CTo.LrMocTb xpaHeHrrr oAHoro ABrrfaT'eJrr TarcKe

MteHserct or ro,qa K roAy r{ orleHr,rBaercff B 20 Cl00 .qonJrapoB Anr nepBoro rola, 30t 000

AonJIapoB ---- An:r Broporo, 40 000 AonJrapoB -- Anr rperbero u 50 000 AonnapoB - [nfl
qerBeprofo. B Ha.rane nepBoro foAa KoMnaHrafl HMeer oAprr{ ABr{r'areJrb, rorosrnft K orrpy3Ke.
P a^:pa6oraiite ouruuturrHrrft rrJran rrpou3B oAcrBa 4nv rarelefi 

"

5. ,{ltlx [pIrBeAeHHofr naarpravuofi zrpu nafr,p;ur.e Hr,rxnee ]r tsepxHee 3HaqeHHe. Eic'rr nz n urpe
ceAJroBas roqxa.? Ilouerray?

P'efi ruur rconrpo"rrr J\b3

Bapuanr 1

d>Izpua, c yqeroM Tpex Bo3MoxHbrx Bapr4aHToB [oBeAeH]rs [aprFrepa (crpareruii 81, 82 u ts3)
paapa6orzuIa ABe crparerlrr4 csoeft AesreJrbHocrn: Al u A2.llprabrurr (fuplrlr aij v curyaryuu)
KorAa ona nrr6npaer cBoro crparefuro Ai, a naprnep - crparerulo Bj, [pr.rBeAer]ta n sa4anuofi
nlareNnofi Marprrqe. llorasarr, qro gTa Marprzrrla He r{Meet ceAnoeoft TotrK}r unaittw
olrrllManbr{oe pemeuue 3aAarru B cMerrraHHbrx crparerutx a) rparpu.recxr,ru cnooo6om, 6)
c BeAeHrreM pem eHv.f, nrrpbr K 3 aAaqe lrzsefnoro [porpaMMr{p oBa]F{r,rf, .

Ar:f2 4 3;3 5 2l
Bzpuawr 2

()uprraa, c yqeroM Tpex Bo3MoxHbrx BapraaHToB noBeleHrl.s [aprHepa (crpareruii ts1,82 n JB3)

pa:pa6orala ABe crparerl{u csoefi AesrenbHocrr,r: A1 u A2. flpu6rrnr (pupnrlr aij n curyaqr,u,
KofAa oua nrr6ltpaer cBoro crparefkrro Ai, a napruep - crparerulo Bj, npr.rBe/Ien:a n saAaHHoftA\/r Acr \-rrr4 rrDrl'J^ylpQg r vsLrr\, v rpcrr sr y\ r,J f1.1, 4 Lrap LrLgp - uj-paal tJ t ttru Lf r Llptlb,v)\vH.a B 3a

nnareNuofi Marpr{qe. llor<asarr, qro gra Marprarla He r,rMeel cegronofi ToqKr4 uuait'ru
olrrllManbl{oe perrleulte 3aAaqu B cMerrraHHbrx crparefur,x a) rparpuuecxpru onoco6orin, 6)
cBeAeHr.reM pem eHr,r.s rrrpbr K 3a4arre nraneft uor<l [porpnMM]rpoB alFr]rr.

1r:[13 4;4 2 2]

Eapuanr 3

G)upua, c yr{erc'M TpeK Bo3Mo)r{Hbrx Bapr4aHToB roBeAeHrr.s rraprHepa (crpa:rernit n}1, 82 u JB3)

parpa6orara ABe crparerl,rrr cnoefi Ae.f,renbHocru: A1 u A2. flpu6rrnr Snplau aij n cvrryaryuu;pirpauO'fiilla ABe c'rpaTefnn cBoer,r AerTeJrbHoc'rr4: Ar vr t\2. rrpu06lJlb QI,IpMbI aIJ ts cvTyar\vrvr)
KofAa ona nrr6rtpaer cBoro crparerr4ro Ai, a uaprnep - crpareruto Bj, npr4BeAen:a n sa4aHuofi
nlarexnofi Marplrue. IloIta3arr, qro gra Marpr4rla He r{Meel ceAnonoft TOqKH u narirw
orITI4MtuIbI{oe peureHrre gaqarrr4 B cMerrraHHbrx crpareruxx a) rparpuvecxrarr,r onoco6onn, 6)
c BeAeHr.reM perx eHH{ irpbr K 3 aAarre nranefi noro nporpaMMnpoB atl{r{r.
1r:[4 2 6;2 3 8]

Eapuanr 4

Q>r.rpua, c yqeroM TpeK Bo3MoxHbIX IlapI{aHToB rroBe.qeHr{.rr fiaprHepa (crparerraii 81, 82 ra ts3)
parpa6om;r:a ABe crparerrdr4 csoeft AeflreJrbHoc'rn: A1 n A2.llpu6unr (pnprrarr aij n cvrryarJrara)
KofAa ona nrr6upaer cBoro crparerr{ro Ai, a napruep - crparerur,o Bj, lpr{BeAerra n aa4annofi
nlareNsofi MarppIIIe. llora":am, rrro gTa Marpr{qa He r{Meer ceAroeofi TorrKr,r u rraitru
oIITIzMaJIbr{oe pemeHrre 3aAaqu B cMerrraHHbrx crpareruxx a) rparpuuecxrzlt onocoGorrr, 6)
cB eAeHr{eM perrr eHur r{rpbr K 3a4arre maueft noro rrp orpaMMrrpoBanr.rr.
1r:[4 2 I;2 0 3]

0) 3rcs aprerraur{oHHbre Borrp ocbr rro ArrcurrrrJrrrHe :

1. Ocnonrnsre [o]rrrrrr uccJreAoBaHrax olepaqr,rfi.
2. 3aAiln{a rurneftHoro npolpaMM r{poBaur{{ (3nfl). flocranonir a 3anaqu.



3. llpuruepsr 3JI[I" 3aaa.ra o nHrrIeBoM par{rroHe.
4. llpulrepsr 3JI|I. 3aaa.ra o rrJraHprpoBaHrrr rpor{3BoAcrBa.
5. flpuuep.u 3JIII. TpaHcrroprHar sal;aqa"
6. 3JIII. llpune4eHr,re K KauoHrzqecKoMy Br.rAy.

7. 3JIII. feouerpr4rrecKr{ft currcn. Vrrosair rorrKa. Cnyuafi L
8. 3JIII. feoruerpr4qecKufi currcn" Yrrrosa.q roqKa. Cnyuaft I.l.
9. 3JIII. feorr,rerprdqecKuft currcl" Yrrrosar roqKa. Clyvafi ItI.
10. 3JIII" Cunnnnexc-MeroA. Ooprr,ra sar'vrcv 3aAaqu qepe3 cnoSo4urre repeMeHHr,re.
11. 3JIII" Cprnrnner<c-MeroA. flepexo4;r< Honofi yruonofi roqKe" Cnyraz I lr Il.
12. 3nII" Cnuulerc-Merol. llepexo,4 r Honoft yruonofi roqKe" CnyrarE I.[.
13. 3JIfl" Cuuunexc-MeroA. Bu6op Ha.ranrHoft yuonofi rotrKr.r" Auarug rr{noxec'rsa X.

Cnyuafi R: M.
I 4 . 3aaauu Ar,rHaMuqecKo ro rrporpaMMnpoB aHzs. Cxervra Belrnraana.
15. Ilpnruep peileHpla 3a4alrr4 ArlHaMnrrecKoro nporpaMMr.rponaHnx (uucl<l c'oclosnufi se

6onee 3, uncno orarroB He 6ouee 3)"
16. Teolpux larp" Bu4u Lrrp Lr MeroAbr rax (popnra-rrprca\prvr.

17" Anlaron[4crl{ltecKl{e KoneqHbre r{fpbr. Peureuue B rrr.rcrbrx crparerr.rflx. Celuonar rorrKa
18. Teolpax urp. MarpzrlHble vrp.6l. Peruenve urpbr B cr\terrraHHbrx crparelurx.
19. Teoprnr urp" Zrpu c rpplpoAoft. flpznxnue perrreHraft n ycronrarx HeorrpeAeJreHHocrrr.
20. Teopns.vrp. Kpnrepnfi paBHoBecr{s Herua.

3aAaqu:
1 , 3anumprt'e 3aAaqy lznefinoro [porpaMMrrpoBaHr,r{ B KaHOHr.rqecKoM Bkr1e u uocrpofire
HaqiulbHyro cr,rMrrJreKc ra6nuqy.

W =0,5xr+2x, +max
xt*xr16

2xt * xz) 6

\-x2<I
0,5x, - xz) -4

X1rX2 ) |

2, 3anuuture 3aAar{y rurnefinoro [porpaMMlrpotsaur4r B KaHoHt4rrecKoM Br4Ae u nocrpoftre
HiaqanbHlro cr.rMnJreKc ra6nvqy.
W -4xr*3xr. +max

2*, - xz) 0

0,5xr - xz 10

\+x2<5
X1rX2) 0



3. 3auuunre 3aAaqy nunefinoro nporpaMMLrpoBaHr{f, B KaHoHr,rqecKoM Bn1Leuuocrpoftre
Haqanbnyro cvMnJreKc ra6lvqy.
W - 4xr l- 3x, + nnax

x' <4000

x, <6000
)

xr+1xr<6000

X1rX2,,2 0

4.3arrwnpnrc 344aqy manefiuoro [porpaMMr4poBaHur B KaHoHuqecKoM Br{Ae }r uocrpotre
HaqanbHyro cr,rMrrrJreKc ra6nuqy.
W =I5x, +- 33x, -+ min

5. 3annurplTe 3aAatly ru,Ineftnoro [porpaMMrrpoBaHr,r.rr B KaHoHr.rrrecKoM Br4Aekrroc,rpofire
HaqanbHyro ct4 MrrJreKc m6nraqy.
lT :4xr +.2x, + max

\*2xr16
xt*xr49

3*, - x, <I5

\1x2>. Q

6" 3auuruure 3aAarly uraueftnoro nporpaMMrdporBanr{s B KaHoHr4rrecKoM Br{Ae r,r nocrpofire
HaqanbHyro cr.rMnJreKc ra6nuqy.
147=4xr+2xr+max

\*2xr16
xt*xr19

3*, - x, <75

\rx2 > 0

7. Peruure rpaQu.recrr 3a1aqy nr,rueft noro [porpaMMrlpoBalr]rf,
W =4xrt3x, +max

2*t - x'z>. 0

0,5x, - xz 10

4*xr15
X1rX2) 0



.rr < 400

.r2 1t 300

\ + x2 < 500

X1rXr2 0

9. Penvre rpa(pu.recx Lr sa1a'rty rulueft soro [porpaMMlrpoB aHr4 t
W : 4xt +-3x, -> max

x, < 4000

x, < 5000
)

x, +4x., <6000ra
J

\'x2 ) A

Peruure rpa(f uuecr v sa4aqy nuueft noro rporpaMMr,rpoBaHr4t

- 15x, -+'33x, -) max

8. Peruure

W -2xt

I ]. Peurzte

W =4\*
xt * 2x,

xl+x2
3x, - x,

X12X2

rp a(p uuecr v sa1;ary nprneft n o ro ilp orpaMMr.rp oB aH r,rfl

+- 5x, + max

rp aQ u.re crr 4 sa4aqy mau efi n oro nporp aMMrrp oB a:avfl

2x, -> max

<6

<9

<15

>1

\ * 2xr_) $

6x, t xz) 6
xr )0
xz'.I

10.
'14/

lt
I

1

I

12" finx HllnKenpllBe4ennoft ga1arlrvr nznefinoro npofpaMM]rpoBaHlrs 3arrr{rrrr{Te
BolroMorareJlbuylo 3aAa.ry" ,{nx 4auuofi ncnouorarensnofi ga1aqu 3aur4rrrr{Te HarrzuibHyro
cl4MrrJreKc ra6nuqy.

W=*r+x2+2xr+8xn+min



13. ,{nr Hl,DfienpuBeAenuofi sa4aur4 nlanefiHoro [porpaMMI,IpoBaHI'It 3aIIuIIIHT9

BcrroMorareJrbHyro 3aAaqy. ,{nr gannoft Bcnouorarelrgoft 3ap1aqu 3arI[[II,ITe HarraJrbH]alo

crrMrrJleKc r:a6urzqy.

W = xt +'.)x, + 2x't * xq - 3x, + min

\ + xz -- 4*, * x+ -3xt -3
x, - 4x.. +2x* - 5x, - 6

-2*r-5*r+8x, +xo-3
Xi ) 0, i'=1r..,r5

14. [aua[,rrarexHafl Marprlrla rrrpbr. Ycranonure qpaxr ta:aJlvI.uilfl B I4rpe ceAnonofi TorIKIr.

't 23
z[ 01
230

15. Aana ilrrarexr{ar Marp}rqa r4rpbr" Ycrauosute rfarr Hurkrtu4s. B I,Irpe ceArosofi TotIKIl'

"2471r5337
I2 8 5

116. fiauarrJrarexHa.rr Marpr,rqa ]rrpbr" Ycranosrare tfarr HaJrr4-rrprs. ts ]Irpe ceAlonofi roqKlr.

2725
69
210

t4 11

85

Srgaruenarluonurrff 6uter conepxr.rr oApIH Borrpoc tI oAHy 3a,{aq.y. Boupoc orpeAenqercr

cnyrafinrnra o6pasorr,r u3 BbrlrelpraBeAeHHoro cil,IcKa BolrpocoB. 3a[a'aa oflpeAeJlflercfl

irHrrJrorutrnro u3 rtepeqHfl 3aAarr. Houepa Bonpoca u sara\rv s 6urere orrpeAentF)Tot

rrenocpeAorBerrHo Ha gK3aMeHe rryreM cJlerroro nsl6opa cryAeHToM KaproqKu c FIoMepoM

tBorrpocaBAlrarrasoHeor I Ao 11, Ails.sa arrvr-or12rc27 3aBbrtleroMsnauemux 11).

B) sonpoc
1.,{alilre orrpeAeneHlle rtoHsrux "Olepaqufl""
2.,{arftre olpeAeneHl{e rIoHJITpIn "KonrpowrpyenasIfi $amo1p".
3" Karcne KoHrpoJrr,rpyeMbre (faxroprr rprcyrcrBylor B rpaEtcrlopruofi saAa're?

4. rleu orluqarorcr HeonpeAen€nurre HeKoHTponI4pyeMbIe (farropu or
HeKoHTpr)nlIpyeMbLK $artopon?
5. fiuftteorpeAeJleur4r- rronflTkrr "Kpureprafi s(p(fexrraBHocl]u".

6. fiuftte ()npeAeJIeHLIe AeTepMI,IHnpoBaHHofi sa4a.re IaccneAoBaulrr ouepaqufr.

7. B *reu oocror,rr ocnonnofi flpr,r3HaK 3a aqvr nranefinoro flporpaMM[ponatrux?

(,qna

cry,rafturx

B KOTO
8. [ai,ne orrpeAeJleHue 3a4arre,4l{HaMnrrecKoro [porpaMMLIpoBaHLIfl.

9. Karcue .qea cloco6a cyulecrByror perrreHprs. sa1arrfi,I,IccnteAoBaHur onepaquft,

np?rcyrcrByer HeKoHTpoJII,IpyeMbIft cnyuafi nufi rf arrop?
10. .{aftre orrpeAerleHue o6rractu AorlycrllMblx peruenuft

11. Kaxue z4aqv rlccJreAoBaHr,r{ oleparlrzfi nasrtnarcTcs MHoroKpLITeppIaJIb}Irruu?

12. flp,?rseAure rrp]rMep MHoroKpr,rrepuanlHofi 3a\arrr4l4ccJleAoBaHux onepaqmfi.

13.,{afire orpeAeJreHue sa[aqvnuneftuoro rporpaMMupoBa.Hlrq (3JI[I)

po14



14" Kaxrznau csoiicrsar,Iu o6la.uaer KaHoHI{r{ecKas 3JIII?
15. B qtiNr cocrorrr ocHoBHafi 3JIII?
16. Kaxue geitctnwx ueo6xo4r,rrr,ro npeArrplrHsrb npu rtonyqeFrrrl KaHoHlrrlecxrofi 3JIIT,

oAHa r,r3 rrepeMeHHrlx (xoHrponupyeMhlx (parropon) uporaanolsua?
17. .{afire onpeAeJleuple [oHsrLIs "Ytrona.s ro.IKa".
18. B qON{ cocrorlT reoMerpl,Iqecrufi cMbIcJI yrnonofi roqrtl?
19. Kaxne roqKl4 y MHoxecrBa Kpyr sBrtrolcs yrronrnun?
20. CQoprr,rynzpyiire r<pr.rrepufi yrnonoft roqKlr.
2I. flolcuure, rrro npeAcraBJlser co5oft 6utuc yrnonoft roqxu?
22" Kaxue repeMeHHbre n 3JIII sBJlqlorcs 6asucHHMI,I?

23. Kaxue nepeMeHHble e 3JIII Ha3blBaror cno6oAnrnnr,I'?

24. ,{rl maxrzx 3JIII nloNer 6urr upuvrenOn reoMerp[tlecruft nreroA?
25. 9ro rpeAcraBnslor co6oft IIeJIeBafl (fynrqr,rx Ha .rJlocKocrla rlppl npzMeHeHr4r{

KOrAa OHo Cynqecmyer?
28. B rcarcux. cnyqasx MoxHo ycraHoBrrrb leoMerpr.FrecKr,rM MeroAoM, uro perffeuus 3J[I ne

cyuecrnyer?
29. B raroru cnyqae MoxHo ycraHoBLrrb reoMerpr,rqecKr.rM MeroAoM, qro penneuere 3JIII
coAepxu'Ir 6ecKone.rHoe MHoxtecrno roqex?
30. Kaxnnura csoftcrnar\a[ Aon]KHa o6naAarr sapaqa lprnefinoro [porpaMMltpoBaHl4s, qro6u
MoxHo 6l,ruo lrpr{MeH;lTb cr4MnJIeKc MeroA 4nx ee peurenu.r?
3 1. B .rer\,{ cocro}rr rrporleAypa nonyqeHr4r 3an]1lckr 6asucHrix lep'eMer{r{brx trepe3

cno6o4nrre?
32. Kaxnna o6pasou npeo6pasyrorox ucxoAnalr rIeJIeBilI

Syuxquro, 3arrucaHHyro or cno6oAnbrx nepeMennrx?
tfyuxqux 3JIn B rlereByro

33. rlro co4epxur JreBar u BepxHsr rlacrrl cuMrrJleKc-ra6npIqu?
34. rlro cogepx[T ueHTparrbnas.rraclb cllMtlJrerc-ra6npluu?
35. r{ro co4epxr,rr Hr4xHsfl rracrb cLIMTIJIeKc-ra6maqu?

36. Hro co4epxfl.rl [paBas qacrb clrMllJleKc-ta6rzqrt?
37. Karurra o6pasonr onpeAenf,etcs cso6oAHrur uepeMeHHafl KaK KaHALIIa:r Ha nepenol n

feoMerprdqecroro ueroAa?
26. Kaxurvr odpasonr orpor,rrcr o6racrr,uorlycrr,IMblx
27. Karnu o6pa:orvr olpeAeJurercs pelxeHue 3JIII

6asucurrer nepenteuHrre?
38" Kaxurvr o6parorr.r onpeAensercq 6asncuas
nepeBoAr.rrc.s B cso6o4urre?
39. Karofi cnyuatt peanr,r3yercr B crirMrrJreKc MeroAe,
.rro 3JIII peuena?

penrenuii na nrocrocryt?
c IIOMOITIbIO reoMeTpurqeoK0ro I\4eToAa,

rrepeMeHHar, KoropaJl n 4arsnefifient

H3 Kolropol'o BbITeKaeTBLIBOA 
" 

tft,

(peureuur uo5gpEoft sa4auu)

3A)\Arrr4 Boer.4a

3a,4aqe /(LIHaMr{rrecKoro

4L KaN:ne Aeficnens neo6xo.rtul,ro npeAnpr.rrrrrb B crzMnJreKo Merore, ecJrr{ pce

xos(f(frzqaeHTbr uenenofi @yurcrluvr,3ailvcanuofi or cBo6o,AHbrx nepeMeHHbIX, MeHblrre nynr?
42. B .r,3M cocror{T BcrroMorareJrr;Hafl 3a\arrnranefiuoro flporpaMMl{ponaHu.r?
43. B xiarrax cnfrasx crpor{Tcs BcrroMofareJrbHafl sara'a;a?

40. B KAKOIM CIYqAE C IIOMOIIIbIO CI4MIIJIEKC METOAA

ycraHaBn.nBaercr, q'ro 3JIII He r{Meer perueuuft?

44. flo*reruy 3HaqeHr4e ueresoft (fynrrlurr BorroMoraremnofi
HeoTprrqa.lemnoe?

ocuosuoiti (r arvreua sJreMeHToB nzxnefi qacru, cr4 M[JreKc ra6nzqsr) ?

48. KaxHrr,r cnoficrnou o6naAaer rpratepaft s(f([errrannocru B

rporpaMhdupoBanrir (3AIIX

45. ,{orrycrlru Rcrro}{orareJrbHrur sa,\aqa perreHa. Kar<ofi BbrBoA cne,D;yer) ecrll 3HarIeHI4e

{ereeofi $ynrquu E Tor{Ke pelreHL{r Bc[oMo]faremnoft 3a4a'rtvr crporo uo;roxprr:enr,na?
46. B rr.arou cryqae Mor(Ho Br,rrrepKrlBarr cror6eq B crrMlJreKc ra6ruqel/ flouevry oro
4Onycraercx?
47 " Kaxnrvr o6parou ocyqecrBnsercr [epexoA or perrreHrzn BcrroMorarenr'uoft 3aJlaqu K



49. flouenry perrreHlre MHofogTarrHofi aa4auz nyrdnl locJreAoBarellnoii onrr4Mr{3aurru
KaxAoM rrrare He BcerAa Aa€r ourvnnannurrft lrHTefpanbnsrft pesyrmrar?
50. Pacuiv(fpyftre nossrne "Cocro.sure" E 3n[?
51. 3anurunre peKyppeHTHoe coorHorrreHr4e Bennuaua?
52. B.r0M cMbrcJr rfynrcqura repexoAa cocrosHus?
53. [aitre orrpeAeneHlre rIoH-rITr{r "YcrosHo-orrrr4MrrJrbr]ax s$$errIaBHocrb",,
54. Kaxuu o6pasorvr paccq[TblBaercfl, ycnoBHo-orrrr4MiaJrbHar ssserrunnocrr
npeArro cJreAHeM, npeArrpeArrocneAH eM lr T.I. urarax?
55. B qtlrra cocrolrr o6parHoe rrpoxoxAeHrae 3[lI?
56. Kaxofi pe3ynbrar BblreKaer ns o6paruoro npoxoxAeHtrflrrptr peilreHurr 3llll[?
57. B .reh,r cocror,rr rp-rrMoe rpoxoxAeHue 3[II?
58. [afrre o]rpeAeJreHvrs. rro*flTr4fl. "l4rpa".
59" B qtlnn orJrr.rque napHbx r.rrp or Mlr{oxecrBennrx?
60" fiafireonpeleneHne [oHsrr4K) "Crparerlrx".
61. r{ev ornuqarorc.fl KoHeqHbre r{fpbr or 6ecroue'{Hrrx?
62. [afire o][peAeneHue rroH.srnKt "AHTaronr.rcrr4qeoK aA; Lrtpa" .

63. flo.reuy aHTaroHl4crarlecKrle llrpr,r Ha3brBaror r.rrpaMrl c H,yJreBofi oylrnaoil?
64. qerra ornu.IaroTcr rILIcTbre cTpaTeruLl oT cMerrraHurx?
65. [ait,rr.e onpeAereHr.re rroHrrr.rru "Ilnar€xHalr Marpr4rla urpE,r".
66. fiaiarc oilpeAeneHue floHrrrrrc "I_{ena rarprr?".
67. B xeLrona clyrrae KoHerrHafi MarprrrrHar rrpa HMeer ceAnoBryro roury?
68. B'I€ila cocrollT npLIHIII{n rapaHTr{poBaHHoro pe3ynbrara rrpu nu6ope crparernr4 r4rpoKa
69. 3anuiuure 3aAaqy m,rnefiuoro [porpaMMupoB Hr{fi Ans nepBoro nrpoKa.
70. 3anzrrra're 3aAarry mlnefiuoro nporpaMMr.rpoB Hr.rr An-{ BToporo urpoKa.

7, }'TIEEHO. METOAI,ITIE CKOE I,I PIHO OPMAIII4OHHOE OBE (]IIEIIEHI{E
Ar4crlruIJrr,rHbr (MOAyJ Dr)

q) ocnoeuafl Jrrcreparypa :

I" EanAprn.K" B" IvIareMarl{qecKoe rrporpaMMr{poBar{r4e: V.reSuuK / K" B. Erulgun, H. A"
Bpusranon, A. B. Pyrocyen. / flo,u o6q. pea. A.o"H., rpoQ. K" B. Ea-rravrna. - 2-e uz,a. -
M.: Irls4arenbcKo-roproBa{ Koprroparluq ",{artt66s uK",2012" -220 c" ISI:}N 978-5-
394.01457-4

2. C.M.. Oxynon, O.A. flecr:os. /{uuarrau.recKoe rporpaMMnpoBarrze. - M.. : B]4HOM,2OIF,
- 299 c.ISBN 978-5-9963-2512-6

3. JI. BN. KonoSaumraua. OcHoeH reoprru urp: y.ie6uoe noco6ze
198 c. IStsN 978-5-9963-2365-4

" -M" :16I4[I0M.2014.-

HA

HA

[l aouo.uurrreJrbHarr .lureparypa:
4. Torapen B.B. oAeJrH vr peureHr,rfl: ?Iccue4onaHrae OIIepaIII4lI AJI': SKOHOMLIOTOB,

rlorll4rorroroB r{ MeHeAXepoB. - M.: <DZ3MATJII4T, 2014. - 408 c" - ISBN 9'78-5-922I-1451-
6

5" f.A. f'a4elrurrana Bne4euIae B Teopr4ro urp : yue6noe uoco6ve lT.A. fa4ernruvrna, AiE.
Vnruunr:xas, VI.C. Bla4urvrLrpona; M-no o6pas. lr laay:r:a Poccr.rra, Kergan" Hau. [ocJreA.
rexHorr. ytr-rr. - KasaHr : I4s4-no KHI4Ty, 2014. - Ir2 c. - ISEN 978-5-7882..1709-3"
6. L[alrrnn A" C. T'eopux plicKa r.r MoAenr,rpoBaHr.re pucKoBbrx curyaquii: V're6nraK A:rq
6ara.rapon I A. C)" TTT4n11411, B. A. Illanruu. - M.: Zs4arelrcKo-roproBafl Kopnoparlrs
frTTorr-r,^- r, l:fott 1l\1 A OOn ^ TAD\T ntO < 1r\A A.1nrr n",{aurron r4l(o", 2014. - 880 c. ISBN 978-5-394-02I70-n

e') llHrepHor-pecypct;r n rreprloAnsecKue u3AaHHq:
1. Eopuc Boxpmuuon Teopra-a vtp u uccJreAoBaHrre oreparlufi. - lPeNzu Aocryrria:
http://wvyw, 2linf.o
2. Hu:na Kocuorona OcHonrr MareMarr,rrnecKoro MoAenr4poBalufl.. - PeNuna Aocryila:
http : //www. intui t.ru/studies/courses/66/66linfo



3. Xypnan <Marel,raruqecKrur reopuff urpu ee npunoxeHufl>> " - Pexurrr Aocry[a:
lttp : //m gta.krc.karelia. ru
4. Xypnan ",{norpernrrft anarug u uccJreAoBaHr.re orreparlnir", - Pexuu Aocryrrir:
http:I|math,,,$sc..rUp*tisnlng r.html

8. MATEPIIAJIbHO-TEXHI4TIECKOE OEECTIEqEHIIE
Ar,r c qu[JrI,IHbI (MoAyJIfl )

Jlerquo:nubre ayAlrropnrr4, ocuarlldnnrre .qocxofi (Anr rrena lrnr4 Maprepa), erpauou
Am rrpoeKrlLr oHHbrx crrcTeM, rrpoeKToporvr r.r uoyr6yxona.

AyAulopurr 4rrs. [poBeAeH]r.r ra6oparopHbx 3autruit, ocHarqdnnrre coBpeMeHHbrl,rrr

nepcoHzlnbH6lMpl KoMnbrorepaMrL o6teAun0nHbrMrl B JloKanbHyrc Bbrrrl,IcJrr,rreJrbHyro cerb I4

yKoMrrJreKToBaHHbrMn neo6xoAuubrM clrcreMHbrM r,r npuKnaAHbrM rrporpaMMHbrM
o6ecneqenrreM, ayAlrroplrr.r BbnucJrr{TeJrbHoro rIeHTpa.
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P a6ouyro nporpaMMy cocraBl{Jl

P'euengeur
(npe4cranrz,renr,

llporparr,rnail paccMorpeHa I,I o4o6pena Ha 3aceAaHIau ra(pe4pu

3aeelyrcrqrnft ra$e4pofi

(OI{O, uo4nlacr).

Ita6oqas ilporpaMMa paccMorpena u oAo6peHa Ha 3ace4anvIkr y.reduo-lrero4,uuecrcofi

HaIIpaBneHI'If,

KOMI,ICCI4I4

(ouo, uo4rurcr)

(uecro pa6orrr, AorxHocrb,

IlpeAceAareJrb KoMLIccuIt C.M. Aphxerqu

(oI4O, nCfr)

JIITC T TIEPEYTBEP}KNT]HI,I'I
PAEOIIEfr IIPOI PAMMbI AI,ICqUTIJII,IHbI (MOAYJIfl)
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Ilan e4yron;raft na(pe4pofi V

lJa6o.ras rporpaMMa o4o6pena na yue6nuft ro4

l3ane4yromp,rft ra$e4poft


