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r. rIEJrrr ocBoEHrLf, Ar{cllt4rrm4Hbr
I-lenxuu ocBoe'vr r[cur4fiJrr'rHbr (Mqayff) <Teoprzr vrp r,r ]rccJreAoranne onepa'ufi>tBJltlorct o6yrerue oryreHToB rIpxMeHteMbIM B r,rccJre.4oBarruu oneparuft Mero.qoJron4pr perreHrrr

3 aAAq U MAT eMaTLrrrecKoMy annapaTy.
B npoqecce ocBoeHrrr 4anuoft 4rzcglrrrn'Hr,r cryAe'r $opurzpyer n neMo'crpr4royercJreAlrorrlrre o6rqeryavrypnrre KoMrrereHrlzrat

1) cnoco6noctrrc uplrMeutrb n npo$ecbrgHa:rrnoft 4exremuocrr.r 3HaHu, MareMarrqeoKr4xocnor un@opruarnru (OIIK_2);
2) foroBnoc*to x pa:pa6orre Morerr4pyroqfix aJrropr4TMoB Lr peaJrrryarJurt 

'x Ha 6a:e sg6*onlporpaMMr4poBarrh f, z flaxeroB npr.rroraAHbx riporpaun rraogelr.rponauux (IIK-3);
3a,4a.ru .{u cqnmranrr:
.Onla4eulre HaBbrKaMr4 rro nocraHoBre 3ala.{ s o6racrfi r4ccJrenoBaHr.L ortepal1r4E.
'I'Isyreuue npI'iHIIIznoB pa6orur c MareMarllqepKlrMn MoAeJrrMrz 14 agnnl43a pe3yJrbrarog pagqeroB.
'(Doplruponanrze HaBEIKoB pa6orrr c irroAerisMu a MeroAaMr4 nrr6opa onrulran'HbD( pe eHr.r cTIOIIoJIBOBaHI'IeM TeopI4I'I IIlp' uo4elefi YnPaBrenus 3arlacaMlr, ruo4eneft cereBofo tlJrarrupoBarrpu
14 yflpaBlleHur.

2. MECTO NI4CII}INJ]I,IHbI B CTPYKTYPE OIION BO
fiuc4un''uua or'ocr4rc, K ,qr4cr{ultr'HaM no nu6opy, 

"up"urrnroft 
.racrra OIIO'Ha paBJreHI'It 02'03 '03 Mareuarzqecxoe o6eineqeHl'e n aAMr4Hr4crpuponanae rznqpopvilqn oHlrBD<cerefi' z:yveuze ,4rrcunlJrr4H6r npoxoAr.rr u 5 ceuecrpe, npe^rroJrafaer Haillzque y ory..e',ro'HaBbIKoB IIporpaMMI4poBaHIit, Koropbre Moryr 6r,rru rroJrfteHbr B paMKax rtrcur4rlJrr4H <A,'roputur,rrr alraJlr.r3 cJroxuocrlt), <.5lgr,rr<tr a MeroArI npoipaMMr4poBaHr.lrD.

3uaurzx, fionyqe'HBre B paMrax 
^tyn"ri" Aanuoft AzcqunJrrzHbr, Mofyr 6rrrr n'urreue,i*r

AJrr Harrlrcarrulr Brrnycr<noft rna,ru$rar<aquouuqfi pa6orrr.

3' KoMIrETEnqI4I4 o_FyrIAIoIrIEroc.g, oopMLrpyEMbIE B pE3yJrtbrATE

Bpeeyr*areo."".,*of*uo":f,ff {#*11##:HiH"#J#i"o*Jo*"ou,",
pe:yltraru o6pasonauru:
IIK-3
3narr: uo4ennp'orque ailfop'TMbr, r3brKlz nporpaMMr4poBaHr.Ir, rraKerbl rrparera,qHhrxflporpaMM
YIr're*: pa-spa6arrrBarb MoaeJrl{pymrqlre anfoprzrMbl, rcnoJrb3y, ,36rrc4 nporpaMMr4poBa'r4,,
naKeT6l rrpl4KnaIHbrx nllofpaMM
IJraAerB: 13brKaMH nporpaMMupoBaHlzr, [aKerAMr4 npaKJ]aAH[,rx nporpaMM

orIK -2
1) cnoco6uoc*t nptt9ry:^ 

"^.npo$eccuoua*nofi 4exre^nocrr.r 3Harrr4r MareMarr.rqecK:[rxocnon ian$opiraarrtrcu (OIIK_2);

3narr: trarelraruqecrlre ocHoBr,r lrnsopuaruru

LT::: .-:l-:y*an n upogeccaona,ur'oil Aerrerr'Hocrr4 3'a'r.r, MareMarrzqecKr4x ocHoBr4H(popMarr-rKr.t

BnaIerr,: MareMarr,IqecKr-tMr.t ocHoBaMr4 IrHQopMarurz

4. CTpyKTypA r.r coAEpxAHrrE Ar,rcqurrJrr.rHbr (MOAyJrfl)o6rqaxrpyaoeuKocrr,l[zcrrr4rurr4srrcocrad'ser i _.u,net'ux epuuurl, _72_uacor.

Blr4u y.re6uofi pa6orur,
BnIIOqas caMocTo.rrTeJILHyIO

pa6ory cry4qnron
14 TpyIoeMrocrb (B .racax

O6tev y.re6uofi
pa6orr,r,

c npr4MeHeHIleM

@oplrlr rercyruero
KOHTpOnt

yCIIeBaeIvIOCTI{

no Hederuvt
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2.

3.

1.
9^"::_lj:1: l""nry reoprru^ylp I accrreaoBaHr.u ouepaqufi. Tpancnopnra.r :ragavaJa'{aqa Kypbepa' floHsuze 3JI|I. KorlrponapyeM're 14 n"no"tponrpy.Mr,re q)afiropbr.Kpurepr.rfi elpqpexrunnocrz. I_{enenar $y"uqr".'
BugH z xapar<repracrrzxa 3JIII. K3JIIL hpauum rapaHrr4poBarrHoro pe3yr'rara. O.rqarsaAaara lnneftuoro nporpai,,.ruapbnanza. bcrroBrru" saAarta fi,He;ftEorolporpaMMr4poBzrurzr' flpzne4enue o6r4efi r4 ooHoBHOR sa1aLru rurueftuoro[porpaMMr.rpoBaHrrr K KaroH[qecrofi. f]eoNrerpz.recruii ner:o4 peruenm 3JIn.cuuu:rerc-rr'rero4' flouxrze yuoBotJq-{Kr4, An.op"r* ct4 MrrJreKc-MeroAa. rlocrpoennecunannerc-ta6naqrt. Basl4curre z cno6o4uue nep"*ar"ura.3nI. Ilonnrze-. ruaroBoro yflpaBrenr,rri. Cocrornlre ciicreMhr, 3agava nnaru,rporanr.raflpor.l3BorcrBa. Pexyppenruoe cooruorrleHlle Eemrnana,
leoprtr- urp rlourrze crpareu4rz' flrarerruar Marpnqa rzrpu. ce4nonu .rouna.

X:::::t:yyr.rrp. Kpu.repr.rfi paBHoBecr4.{ Hr*u. C".iore r.rrpu x 3Jrrr,
r eopur afp' ,fpbr c [pfipoAofi. rlprzurri.re pe're'rafi s ycrotsn,,xHeoflpeAeJre'rrocl,fi.

4.

5.

6,

5. OEPA3OBATEJII,HbIE TEXHOJIOTIII4



' lleKIrr4.HHO-CeMr'IHapcKtur cprcreMa o6yveuu.r (rpa4ttquouuue JreKrII,IOHHbre Iz nab.paropnrre3aH{Tr{t);
. MeroA npoeKToB (pa.:pa6orrca u pearusArlr4fr ua la6opatopnrrx pa6o.rax npunoltenlrft cnpoxoxAeHl.IeM ocHoBHBIX 3TarroB xl{3HeHr{oro qr4Kra [poeKTa _ arIaJrI{3, rrpoeKTfitrroBaHl,re,parpa6orra u pea,rn3aUr4r)i

' .o6r{eHue B MaJrbrx rpyfl''ax (n'norneH4e na60paropHrx pa60r n rpynfiax r{3 ,qr}yx zJrHrpdx uelroner);
o Macrep-r{Jraccu (gerr,roucrpaqrr
TexHoro[rE, MeroAoB pa6o:rrr c
lporpaMMaMrz);

ua :raQoparopubrx 3anrrr.rrx npriMeneHrr.,r
onepaqrroHHbrMll cr4cTeMaMu, [pr4KJraIHbIMLt

np[eMorr,
o0l{cH6rM:Lr

2; Peltture reoMerpv qecKr.rM uero4orr,r 3JIII
4@)= xt + 3x2 -' max

xr,, ) 0

t npItMeHeHI4e MyJrbrl4Merlla rexHolotzil (ipoo"Ignt{g neKIIIroHHhrx r4 ceMrzgapc1rzx ..ta1fl.rurn
C NPI,IMOHCHIIEM JKOMIII,IOTEPH'IX NPESEUTAqZfi II AEMOHCTPAI{IIOHH',. POJII4KOB C IIOI\,,OII{'II]npoerropa u:ru 3BM);
t rex'oJrofr4r pa3'u'ufr (parfirrecKofo yr'mrre',,r (upuar.rnarrrae cryAeHTaM ltaBbrKo]lKpl,ra'{ecKofi oqeHKri nporpaMu u 40xyueuron, paspa60ranuux ua na60paropnr,rx saua.rzax);

6' oIIEHorIHhIl' cPElcrBAxJLfl TEKyIIIETO KoHTpo/'U, ycrIEB.A.Er[oc'Ir,
IIPoMEXyT_oqI{ofr ATTECTAIII4II IIo I4ToTAM ocnonH.rlu

AI4CIIUTIIJII{H^br LI yTIEEI{O_M.ETOAI4TIECKOE OnnrCnnqnmZm
CAMOCTOSTEJTT,HOTI PABOTT,I CTyAEHTO' ---'.-^

e).Bonpocrr pefirr4rirr-lcorrrq
f eumuHa-KoHmpottr, Ng L
Bapuaur I

1. flpare4nre 3JII r
KaJIOHr.iqecKoMy Br4Iy

W\x) -3a, - 2x, + 4x, -+ min

| 4*, - x, +-.3x, <50
I

]- 
2n + 3x, - 6x, - l.Q

I xz t-x, <60

l3x,+2xr227

)zx, - 
+x,>to

l4xr+xr<52

3. B sa4ave uccJreaoBaHr4r onepaquft npe,4ycir.rorpeno HecKoJr6(o maron, paccqnrhrBaeMa, HaKaxroM ma'e s$@enrunHocrb o[epaqr{r4 
"yrurpyet"" "a 

Bcex uafax. K xanorrry nnaccy
OTHO9LITCT AaHHM 3AEa\A.
4. Brmunrure n MareMarr,rqecrou nu4e cne4yrojqyrc nocranoBKy swaqn lIO.Br.rpxtenofi Maxrep xorrer Boo{111"31u", 

""ooiopy. cyMMy AeHer c reu, vro6u x rconqyroaa aMerr, He MeHee 10 ruc. AoLn. Cyr{ecrnyep aBi rr.na arqufi, 
" 

noropui" ,ro", gaourr,BrroxeHrrf,: arqlzz HarerGBIX rolrnanufi c utzuzruzurlnrn.r pracrcorra (ran ni:"ruurr"r"?.orryo"ra
Qu'rru>), [pr4'ocrnr,r4e B cpsAHeM 1002 rogonrrx, rlnu"f nornu"r^r, 3afir.rMaroqfixc,HaHOTeXHOJrOrurur' flocrernne arqzt zueroT 60lee B'ICOKyTO ,{oxoAHoCTb - B Cpenneu 250/o

:::5g"#u;:;:ffi :fi :tr{"#,,?l:r,'ffi r.""T.""?'##i;1;;',;ry;*il#""
vtoblr 4oclnvr, Neaaeuofi rlelru,
Bapuanr 2

xt,, ) 0

2. Peruur:e reoMerpuqecruzM
uerolon 3lIlI

l-rllpuneaare 3JIII r< xaaoHuqeoroMy BnAy
W \x)= -y, + 3x, .- 8x, -> min



l6xr-3x, 
* 5x, =g

I ",+4xr>27
| 7xr+5x, 1-xr<15

xr,r20

W(x)= x, + 4xr -+ min

l2x,-5xr<40
l3x, + 2xr227

l5x, - 2x, <10

xr,, ) 0

3' B saraqe ficcJreroBaHr,r onepauzft npr,cyrJrnyer saxrop, Korophrrz BJrr.rrer Ha r.rcxoAo'epaq,n', Ho KoropbrM He,ru., ynpaBJr*r on(:pupyro'1er ."oporofi. K *uno*y ,"rry oi"o""r"nEA;:HaA Sata'ra?
4. Brruurur.rre B MareMarl4qec.6^-,.^__^_,- KOM BI4Ae Cre,4yronlyro nocraHoBKy 3aA a,i||-I40.

;"#:iffi ffi;; (sar cnpa'xu:otnrrr ihrnr- -ooo:f*9{ff *::lIJ1""119il***;''enor,iur.*i.ft#;l,"il.";)t]fr;riffi i;

,{rneronorr'r rpe6y'ior, uro6rr r nzqenoft Ao6as(e 6rr,ro ue lreuee 300lo 6ema r.r ne 6orce !i%o

Yi]l11li-;9-ltMa 
xorrer orpeAerll4rb peqerrypy cMecr4 Mr4'r4MarbEou cronMocrrz c y.rdroMTpeooBaHHt .4r,reroJroroB.

Bapuanr 3

l_lflp,nneanre 3JIII r xanonuqecKoMy Br.rAy
Ilt(x)-3y, +'7 x, - 4x, -+ min

| 3x, - 5x., + 3x, S -5
I

l- 
61 + 7 xr - 2xr ,=t)

I x, +x, )B
x,,, ) 0

xt,r20

3. B sa4ave liccne.qoBaHrrr oneparlzii coorHoureguq s qereBofr eyg6rirzu 14 orpaHr4rreHu.,rxrr.rHefiHhr. K narcolry rrny oruocr4Tcf AaHHrur sa.4aua?

2. Peurare feoMerpfirrecKl,IM MerolloM
3JIII

Bapuaur 4

I . Ilpzneture 3JI[I x rauoHaqecxoMy BnAy

W(r)=3x, - 2x, -s min

l5x, -2xr2.10

f2x., 
- 4x, <10

l3x, + 2x, <27

4. Brrnururzre B MareMarvqecs"p*,"or'u****;;;#T":f :ff;ff#H#rT";1ffi HHT|#:;*,KKo'qyrola uMer6 He MeHee 10 rrrc. Aorl. Cylr"cr"y"r aua ,riu un lrtu,B KoropBre cror.rr AeJrarbBJTOX'HT''': a{qu'n Ha'*exH'rx KoMnaHr-rft c MuHAMffr'HbrM pucrou (rar Has"ruu"r","?.ooyt5","
91Tyrl, np'Hocrrqre B cper'eM 1 0% .";;;;;1,;"*i,i#norou"rfi, 3anuMaro,uaxc,HaHorex'oJrorzruu. Jlocneaurze ar<uurz zlremr 60nee BbrcoKyro AoxoAHOCTb - B Cpegaeur 2.5%ofo'oBbrx' oAHaKO OHU 3Harrare*HO 60lee pucrcisEre. rosro^ay Mar.rep peunJr BKJrarr,rBaTb Brrzx ne 6oree 600/o cpe*crc. 

{1 
nar<i,ro.v*y, r,*r* *qrfi ;rn",p;;6t;;r";;ffi;;uro6tr 4octaut Nenaeuoii qenu.

KI4, cocraB xoroDofi flDercra R neH rfi n cnelyroqefi ra6lzqe:
Myr<a Ee,ror KrerratKa Croauocrr,

(B lorr. ga dvsr)
(s dvH' ax na 0)trr rvrynu)

KyrypyrHax 0.09 0,02 0,30Coena-s 0,60 0,06 0.06

2. Pburrzre reoMerp[qecKaM uero,qou 3JIIJ



)= t,
+ 11.

w(x

I JX.,
I

12x'
t^
I Jrr

-x2+6\-+min W(*)=2x, + 4x, -) max

l- 2x, + 5x, < 40

I 4x, + x" <52
l-
| 2*, - 4x, <10

xr,z ) 0

- 6x, +Bxr 3-25
+ .+X2 - JX3 = IJ

xr,r20
3' B gaAaqe uccreaoBaHrrr oflepa'.2fi npucyrornyer $axrop, xoroprrft nmrxer Ha rzcxoAoleparl4', 14 KOrop'rM MoXHo ynpaBJrrrb oneprapltorueft croponoft. K raxoruy rurny o*r
AaHHaS Sag.a'aa?

Tr4ny olHoCUTC.f,

4. Brrnraurrzrc B MareMarr.rqecKoM Br,rle cJreAyfotqyrc nocraHoBKy 3aI a,Ml4C).

o4r.ttt Syur paneH rpr-rMepuo 450 rpauvrarr.r) noKoft nglleeoil loOuun, 
ji""", il-iffir6 "

flueroloru rpe61Tor, vro6u s n]rqesoft ao6aBne 6ruo He Me'ee 30%o 6enxa u ne 6otee 5o/orrewarrv ' (DapMa xoirer onpeaenr'rrb peuenrypy cMecrr Mr,rHr.rMaJrrsofi crouvoctrz c yu€:rou
rpe6onaHrzft 4ueroJroroB.

Pefi rr,nrr-monrpo.nr }lt 2
Bapnanr I
I. Teoperuuecrcue Bonpocrr
l. floc:re pelrenrzr BcrroMorareJrrnofi sa4avu jJIfI ycra.nor:reno, rrro rleJreBa, Qynrqur e,rofisa4aurz 6onrne nynr. I(ar Br,rBoa rr3 sroro clepyer?a Kp,lrrepui e1|$er<r:unnocru ocuonnoft s[gauu yxoAr.rr B _ ooc O6nacrr 4onycrnMbrx pe[reHaft ocrosi{oft gaAaqr4 nycron fpa4uenr qelenoft Syurqzlr paaen uyrhon Cyqecrnye:r rr eAr{HcrBeHHo pe[reuue ocHoBHofi 3JII]r .{pyroit orner:

2, lairce o[peAeJreHr.re rronrrr,r, <Onepau]rs>.
II. llpar.ruvecrlae s Laqlr
l' llpune4ure 3JflI r< r<auo'uqecKoMy Bzry 14 3plr4rrlure Haq,i.JrbHyro cunnlrerc ra6n,,qy, Ircrr4rpe6yercx BcloMofareJrbH afr ga*arra' To cuvnrgxc ra6rull{y 3anfiml.Te .qJrf nee. pasperuae.rcx
nopr.qKoBrul Hwepaqur nepeMeHHErX X i X12X2t.,.

2. lara nenoropas cma;;erc ra6rnlla-

coeBo cocTaB B

Myr<a DEJIOK K,reT .rarra Ctorauocrl
(n 4onn. :a dryn:r)

(g @ylltax Ha 6yHt uyxu)
Klrq,pysnax 0.09 0,02 0,30
Coesat 0.60 0,06 0.06

14/ )-xt+6xr-+max
xr+2xr>44

2x, +1x.. < 120

xr+xr!42
r, ,.r, ) 0

w.

IIporpaMMI,rpoBaHr4r.
3anrurptre coor"ercrnyroulyro raau.ry nrneEn6io



3' [aua ronevnar czlrmexc-ra6rur1u 
"ano*i.urro 

auoit sa*a-,ua rleJreBa, syurqar ocrroBHofisa,4aqu. 3anl xzre uaqamHlro czh4nlexc ra64rzqy ocHoBHoIZ 3anarrr4_

4. 3anraruu.re perc)?perrrHoe cooruotreHze Eerurrua'a A:rs H'xe,,priBeleHH oi4 3*a.nu,Pacmu$pyfi re o6osuaqenus.

(8 4 7 4)

lr 7 6 8l
(3 10 B 7)

Bapuanr 2
I. TeopeT r.rvecrcfie Borrpocbr
1. tr4s upune4enurx onpe4eoeurfi nu6eprzre o;iuo u:rrz 6olee, roropoe(ge) nolno
IOOTBeTcTR\,.ror rrnrr(I'nrrh zV-,.,,-^- -^.---^..coorBercrB)'ror [oHrrr4lo <yrtrosa, Toqra).

rlpe4upr,arue ocyurecrBrrer 3arcynxy rypuuoio Msca rI$. porr3BoAcrBa KoHcepBoB c roproBofruapr<ofi <<ororqnoft cyn c rlbr[rrraMr.) e re.reiue 5 negenr. 3aryno"r* ,rup"ri opurrru tooerr4'r'rrlaM' I{ena naprar. rapbrzpy_ercr B 3aBr.rcrrMocrr.r or ee o6sl^aa r,r ,o"rin""rrl1'i), ro" *KoruqecrBo coreH eAr'rHr4 rI M.rca. B rcaNAyro ngAeJrro npeAnpr,ra:ruro norpe6yer cx z(t) ipumu4Mtca, rAe l- HoMep ueaenu (z(l) raKlxe Kparu4 100). Ecnra K KoHrIy Hererrr4 npeAnprfirnepacxoAyer He Bec6 3arrac (yp'Horo Mrca, ro oiro ocraror< xpa'nr B xono,qr.rJlb'IrKe, r<oroprfiapeHAyercr. cror.uoctr apeHAEr 3aBIrcr{T or o6a0ua xparriMoro Mrca Ir coctantxe-r s(m),rpe mKOJr qecrBo coreH eAr'r'r4u Mxca. cocrarrre nna' .aftynor( rypzuoro ruxca (r coruax eguunq),roropuft norpe6yer MHHr.MaJrbHrx :arpar na iaxyn*u r.r xpaHeHrre B xoroAr4rb'rzKe.5'.{na npune4eunoft iraa'-pr,vnoft urpu nafi4rrg rr^r"a riap*ree 3HarreHr.re. Ecrr mr u arpecenJroBaJr roqKa B rrrrcr6rx mpareruxx? Ilovevlr?(8 4 7 4)

n Vrnosat roqKa .r - TaKa, ToqKa, npr.rHa,Jrexa'a, MHo)I(ecrBy X , Koropa, He ,BrrrercsBHyrpeuHei roqroil mo6oro orpe3ra, ngrxaqero n X .a Toqna .r e X Ha:bnaercr- yrnoroil rour<!fi, ec:ru npaorru"o"rr, 
""ou*=m'+(-a)*2, xt,x2 e X , 0 <a 3 1 nosuoNio'io.on no.ou x,=x, =x.o Toqra x e jf uagr,rsaerca yrnonofi roqr<bfi, ec:rra [peAc.r.aBJreHr,re Br4Aa

x= wt +(l-a)xt, xt,x, eX,0<a<r uo.*o*"o,o.ou, ror4a x, =x, =x,n Toqr<a x e X Hagr,rsaercr yrnoeoil ,o"n6fi, ,an, rpe.qcr.aBJreHr4e Brrla
x= cat +(t-a)*r', xr,x, ex ,0<a<1, uo.*o^ro,o.ru, r<or4a 4=Q.n {pyrofi oreer:

78-3 2

021-1
0

ll/\x) = 7 *, +3x, - 4x, -+ min

2. lailne olpeAeJreure flonxrrar <Kourpolnpyeqarrii Saxrop>.



x)= 6x2 + \ -+ max

l2x, 
+3x, <10

l3x,+2x,>20
t 

]- or, *r" =:s[ "', ", =o

II. llparcruvecnr{e 3aAaqu

nopfiIr(oBar Hwepaufir [epeMeHHbrx x i x1tx2.,..

Orser:

2, lana neroropax

3. laHa nonevuax cuunnerc-ra6lurla Bc[oMofareJr suoil zayauu nqeneBas

4' 3anuuzre peKyppeHTHoe coor'orneHr,re Eelinraua 4nr nrxenpi'Be.qeH'oft 3ara.r[.Pacrnu$pyfi re o6oguaqeHts.

5. lnr nprzee4ennoft uarpuuuoft iarpu nafi4rzrd nr*raa, 
"rp*rae 

3HaqeHr.re. Ecrr;rrz n r.upeceAroBa-rl ToqKa? Io.reuy?

1. Ilpr'rne4nre 3JIfI r xauonnqecxoMy Br4Ay 14 3anl4111rzre Haqajrbg],ro caunlexc ra6nuqy, Ecrr4rpe6yercx BcrroMofareJrbgar 3aAaqa, To crurlrienc ra6rulqy 3anrur.rre AJrs Hee. pa3peuaercr

curr.rnnexc ra6luqa. 3anariwrre cooTBeTCTByrOtqyro 3a,4asy ruHeftHor0

rtoMflaHl{t Ha cJleAylorque qerhlpe ro.qa 3aKrnorrura ronrparcr Ha [ocraBKy aBr,rarlr4o'Hlrx,.B'farerefi, no 4 ,4trzrarers n rcI. ,qocrynHbre nporruoj"ruanrEre MoqHocrrr r.r cror4Moc.rbIIpol'I3BoAcrBa MeHtlorct or roAa K ro4y, Koir.ruauux Moxel. Il3roroBrrrb [rrE nBfirarerefi 3a l_ftro.4, rnecr; 
- 3a 2-ir,.rpu - za3-it u nrrrr _ ia 4_ii. Crouuocrr npor{3BoAcrBa oAHoro

ABrrfareJrr Ha [porrxefir4rr cre.4].]orqvx r{er'pdx,rer panna coorBercrBeH'O 300 000, 330 000,350 000 n 420 000 gorlrapon. B reueuue ro4a noro#r",o*.r npou:necru donrure
ABr,farereE, ueu neo6xo4r'ruo' Ho B 3TOM Cryu{e 4ar,rarera AOJTXH'T HarJrexarrllrM ooparouxpa'r4Tr'cs ro r4x orfpy3Ku norpe6ure*o. cro{uoc* xpa}IcHar oA'ofo ABIrrareJI{ Tar{xoMeurerc_rr or ro.4a K roAy r4 orleHr4Baerc e 20 000 aolirapon aJ' nepBoro roaa, 30 000AorrrapoB 

-.qru Bropofo, 40 000 4olnapo" _ 4n" ,p.ri.ro u 50 d00 aon*nou _ o;"rlerBeproro. B uaqale [epBoro-roAa Koraru"r" ur"r, oAr4H ABr.rrarerb, roroBhrfi K orrpy3ri:e.Pa-:pa6oraftre onrrlua,rr"riuft nJraH rrpor43Bo,4crqa gnarareleft .

BAHLIfr,
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Orser;
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w\x)=7q
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Bapnaur 3
I. Teoperuvecxrre Borrpocbr
1. lls npree4ennrx $opvylrzponor nu6epurje o,qny r4Jra 6olee, ror:opax(rlg) noluo
coorBercrBliror onpeAeJreHllro Br,rpoNleunofi yuonofi rorrr<u.I Toqr<a .r e X na-grrnaerc.{

x,=ffi ,+(t-d)x,,,,,*,"!To,*i"l)l:1'il"ffi ;:::;::::rTTi"l:::1'""o"
c To'{xa x e x nagrrnaercr BbrpoxAe'iioft yrnonoii rourofr, ecrr4 xor{ 6rr o4na u:r eenoopAvHar, coorBercrByrorq as 6asucHoir neperraenuor?, paBHa Hy;rro,n To.rKa x e X Hagrrnaercr BbrpoxleHllorl yr:ronofi rovr o , eu. xotn 6br o,{Ha r.fi ee

KOOplrzHar paDHa HyJtro.
n To.rKa x eX na:rrsae,

- ffi1 + (r - a)x,, 
"'lT 

"i?:T:T:l'ffiffi lIff ;llll^T'trTrle'Iie 
BuAa

2, lartre olpeleJreHrre flonarrar <Herourpollipyeuufi cry.rafiHbri Qaxrop>,II. Ilpaxra.reclcne 3aAaqu
1' flpuno4nre 3JrfI r rcanonrzqec*oMy Brr^y 14 baruflrrzre Haq.MBHyro cuunneSc ra6rrqy. Ecrr4rpe6yerC-{ BcrroMoraTerrg aq saAaqa, ro crzrl,tnjrerc ra6nurly 3arrr4rlrrrre ,4JIa nge. pa.:peuaercl
noprAKoBa{ Hwepau}Ir rrepeMeHH brx x i x1,x2,,..

2 laaa neroropas car\4nrerc ra6ruqa. 3anuurfire coorBercrB]rorrlyro 3ara.ry rrz'efiHofo
IIDOl-NAMMlIN.lEAIT'Tq

4' 3anunri'rre pe(yppeHTrroe coorHorrreH'e Eer4uana 4rr Hr4)Kelpr.rBe^e'Ho nr ?aAa,rrr.PacrurSpyfi're o6ognaqeHzs.
rlpe4npnarae ocyrqecrBJrrer 3axynKy Klpr.rHor{ rrarca 4lx np^ou3Bo,qcrBa KoHqepnon c ropronofirtaproit <onoquofi cyn c qrmrxraMrrD B:re.reulle 5 ue4e*. 5a(ynorrHa, naprl'x rparua 100eAr{Hr4r{aM. Idena naprura Bapbr4pyerc, B 3 anucul,rcctu or ee o6reua u ;;"dq";;", ('i), ro" *KorrzqecrBo coreH eArdHHu Mx;1 B r<a:xal,ro 

"%"1p 
nR"anprzanto norpe6y eiw. z1t| iaintalM{ca, rAe t - HoMep ue/.ertu (z(t) raKxe Kparga iOO;. Ecmz K KoHrIy HeAerr4 rrpeAnpr4rrr4epacxo'{yer He Becb 3anac Kypr4Hofo Mrca, To ou{ ocraror xpa'r4T B XOrrOgrrrur une, rcoropuftapeHAyerc.f,. CroltnaocT6 apeH,46r 3aBr.rcr4r or o6o6ua xpanr,rMoro Mrca a coc,raptxe.t s(m), rge m

= x, -2x, + 2x, -> max
3xr+xr-4xr<41

2xr+xr>12
7xr-6xr<70

xr,x, 2 0

x)

lrpol

1

5

23 4 6

1

4

5

Oreer:
7 8-32
-1 21 0
11L I -J +

3, laua roueunar cl
sa4avu. 3anurnare n

nruer<c-ra6lltqa scnor\4othte$uoft :a4a.ru z qelenax 6
aqaJIBHVIO CI4MnJer{c ra6 nu r rr, 

^^ 
!^D u^ry .- -- -,,

ocHoBHofi

w(

5

6

x) = xt -3xz + 2x, + A.xo -+ min



I::::3:;:::::.1TL1L1y!i, Cocraalre,uran saxynor Kyprinoro rrr.rca (n corurx e.gznuq),KoropBrfr nor:pe6yer ur.rHuManbnbrx 3arDar

l;*:::::=:yrofirraarp,_nunoil 
r.pur rurt44.","*"". ri.p*r.e 3naqeHrre. Ecrr nn n rarpecea:ros4r roqxa? floueuy?

(z 7 2 6)

114 
11 6 el

[8 s 2 10)

Bapuaur 4
L Teopernvecnne Bolpocrr
I' B npoqecce peule'Lrr 3a,qar 4 rr.nrefinoro nporpaMMzpoBafirzff ycraHoBJre'o, qro AJ* BcexorpI4llareJrbHr,D( 3Ha.IeHI.Ifi HI,IXHefi crporu re 

"ytqaat"y", 
arpo.o nono*rr"*rir[r"jor"r" 

"coorBercrB,.louux crol6uax. Kaxofi etrso.q uB 3Toro an"oy"r?o Kpurepilft s$Serrrannocru ocHonuoii ga{au" 10,o4", " 
_ 

"oc O6lacrr, 4onycrravrx peureuuE.l \.,uJraul.b AorrycruMbrx pelreHr.rE ocnoqnoii :agaqn rycTon fpa4r.reur qenenofi 1|yrtr<quz paBeH HyIrrc
n fr.,'-^^-^,,^-o Cyqecrsyer rz e4rancreenno perueHr.re ocuoBHofi 3JIIIn lpyrofi oroer:

2. lai:ne onpeaeJreur.re noHqrr.u ,,S*ro* n$"rr".r*
II. Ilpalonuecrcve 3ana'l,m

2' laua neroropaq cr4r'nre*c ra6mlqa. 3anz'riare coorBercTByrouyro sa4a.ry *ruefinoro

3. ,{aHa roue.nrar cuunler<c-.ra6maqa ecnoi\4orarerurofi sagavu a rleJreBa, QyH(rIu, oc}toBnorzsaAa:2._3ar4rrure Ha.ranbuym cul4naeKc ra6r4qy ocnoBHotr 3a"4arrr4.

x)= Zx.t - 4x, -+ max

I t*, -3x, sl2

;l- 6r, *7 *, - x, SI02

/ Jr +x1 >l
I t', t, 

= 
o

-2 -6 10 1

0 -3 4 5

8 2 -23
1l

12

Omer:

0 0 0 017
L!\*) = x, + 2x, + xr- 3x, -+ min

61-32
0418

4. 3anunrrzrre peryppeuTuoe goorHorneHr.re EerrMaaa Ins Hu xenprrBe,qeHHoii 3aAarrr4.PacurSpyftre o6osHaqeHr.rs.



KoNtnaHI'Lr ua creAylo,'r'e qerbrpe roAa 3aKJIIoqr4JIa KoHTpaKT Ha IIocraBKy aBllaqrroH'.rx
gnr'farenefi, no 4 4rura:re:rx a ro4. .{octlrrulre npor,r3BoAcrBe'H're MOTUHOCTT4 U CTOI{MiCor'
npoIr3BoAcTBa MeHtIoTct oT ro,qa K ro,{y. KoMnanz.g lrorxeT r43roroBlrrb n.fiTr Aslirare,re:ii :a l_fi
roA, rrrecrb - 3a 2-ir, rpu - za 3-ir u nstt, --t sa 4-ii. Crolrrraocrl npor43Bo,4crBa oAHoro
.4B[rareJlt Ha nporffI(eHlru cre.4]rcnlHx rrerblpex Jrer paBHa coorBercrBeHHo 300 000, 330 000.
350 000 u 420 000.qonnapon. B re.{e'r.re roaa KoMrraHr.rr Moxer npor.BBecrr 6onrue
nBl,IraTerefi, uelr neobxoguuo, Ho B 3ToM cry.rae ABriraTeJrr4 IoJrxHbr Ha,qJrexarur4M o6Dasor\4
xpaHrrrbcr ro r4x orfpy3Kl'I nOrpe6utenro. crouiraocrr xpaneHr,rr o.4Horo rB"aur"o, ,urir,"
Menrercr or roAa K ro.4y ri orleHr.rBaercr e 20 000 AoJrJrapoB Atr.f, nepnoro roga, 30 000
AorrapoB - Ars Broporo, 40 000 .qomrapoB _+__gn, rperlero ra 50 000 AoJrrrapoB _ ArurlerBeproro. B naqane nepBofo foAa (oMIIaHris uMeer orr,rH ABr.rfarenb, roroBb]t K orrp)BKe.
Pa:pa6oraitre onrranaajrluHft nJraH nporz3BoAcrBa lBrzrarerev.
5. lnr npune4eunoft varpu.*roft urpr,r nar?4utre nlrxHee r BepxHee 3Haqe've. Ec* Jrz B arpe
ceAJroBar roqKa? Iloveuy?

orzprr'ra, c yveroM rpex Bo3MoxHErx Bapr.ra'roB rroBeAeHr4{ napr'epa (crpareruft B 1,82 a 83)
pa.pa6oraaa 4ne crpareruu cnoeft 4e.*e*uogru: A1 u 42. Ilpu6rr*. $aprurr aij , i*juru r,
r<orqa ona nrr6rpaer cBoro crparerltrc Ai, a n4prnep _ 

"rpar"iuro 
gj, npr_rBeaeHa s saaaHnofi

uarexuoil Marprzrle. floxa-:a'rr, qro 9Ta Marpr4qa He rzMeer ceAJl.sofi roqKz a ttainu
olrr4MaJr'Hoe pemeHr4e 3aAaqrz n cueuraun'x jcrparemqx a) rpa$uvecxuu cnoco60n. 6)
:BeA9Hr{eM 

perxeHu.s lrrphr K 3aAa.{e ruuefi Hoip flporpaMMr4poBaHur.A=12 4 3;3 s zJ

(Dnprr.ra, c y.reroM rpex Bo3Mox'uo 
"uo"uJrXllioTo'.rrr" 

nuorrr"ou (c.rparcrraft 81, B2 u 83)
paspa6orara gne crparerriu ceoeii 4e-rrerr'uooju: 41 ra 42. Ilpu6'm supuu aij B urryaL\rl.,
xorga ona nr'r6vpaer cBoro crparefr{rc Ai, a nalpruep - ctpur"irro Bi, npmereHa r sa4zurnoftlrarexHofi Marpr4rle. lloKasarr,, rrro 3Ta Marprlqa He r.rMeer ceAroBorz roqrz u sa.iiru
onrrrMan6'oe pelreHr.re 3araq[ B cMetuar_rHbrx prparerarx a) rpa$zvecxuu cnoco6ou, 6)
cBeAeHr4eM perxeHr4r nrp6r K 3aAaqe rzHefiHoro nporpaMMripoBaHrrr.

Peft rusr rcourpo,rr J\i:3

Bapuanr I

A=[ 13 4;4 2 2)

Bapnaur 3

orrTr{MaJr},Hoe pe[reHr.Ie 3aaaq' B cMerrra'Hbrx QTpaTerurx a) rpa$uuecxzir.t cnoco6ov, 6)
cBe.qeulreM petrrenltf, tifpbr K 3aAave m,ruefiuorg nporpaMMr4poBaxr4r.A=14 2 6;2 3 Sl

Baplranr 4

^*::y:::"f.:"yll-::1o:ro*r"jx 
BaprraHroB rroBe{eHu, naprHepa (mparernft B1, B2 u 83)

@rzpna, c yrreroM Tpex Bo3MoxHLrx Bapr4aHToB noBeAeHr.rq naprHepa (crpareruit B 1, B2 n ts3)pa-:pa6ora.na 4ae crparer'r, cnoefi 4e.rrelr,nocru: 41 u A2. llpn6rm' Strpvrr arj u iii^rr ,rorla oua n'6zpaer cBoro crparefnro Ai, a najr*rep - crparefnrc nj, npraneaeHa n saAaxuoiilrarexHofr Marplrqe. Ilora-:arl, uro s.ra ir.rarpliqa He aMeer ce,{noBorl roqxu u safirn

paspa6ora,ra 4ne crpare.ur4 cnoefi 4exre,rsuociu: A.1 rz A2. rlpu6um supnau aij u iiiurr" ,ror4a ona nu6apaer cBoro crparerr4ro Ai, a na$ruep - crparerrzrc Bj, npzeeaeHa n sa4aunoitrrrarexuofr Marpr4ue. Ilonala*, vro era uarpzila ne unael, ce4lonoft ro.rKr,r z HafiTu

96
49



:l#IT#::*:*_::T::f:T::-yerraHHrrx crpareu4,x a) rpagnuecnrau cnoco6oru,6)
:"T:",r"y pryenrrr zrp6r K 3a,4a.{e rr.rneilHoro nporpaMMlrpoBarrr.A=[4 2 1;2 0 3]

g++ocbt K 3arlgrv no Aucurn.rlr,rrre:

3a4avn:

l . ucHoBHbIe nocflfvtfl lIccJIe,4oBaHI,L Ongpa4rzfi.

3 33". *:"jjoro nporpaMMr.rponaar4r (3JIII). flouauonxa sa4avlr.r. rrpr,rMepbr JJltI.3alaqa o fi rueBoM pauHoHe.
4. llpnrrleprr 3JIII. 3aga,ra o luraHnpoBarrr4r.t [pou3BoAcrBa.5. flprzrileprr 3JI[I. Tpancnop:rHas sa4a.ra.
6. 3JIn. Ipunegenae r KaHoHaqecKoMy Br.rAy.

1 :ry f eoir.rerpuuecruii cur,rcl. y.iro"as,oqxa. C:ryvai I.
I :{II feouerpauecnuii cnaucn. y"roeas roqr€. Cryrrrt ff.
?.^ 9I!. leonerpnvecrcnft cuncn, yraonas roqxa. Cri,r"t fff.
l9 :II Calrnlexc-uero4. @oprraa sanrlcu .uau", *p.. .no6o4nue nepeuenutre.
11 :I! Culruenc-nero4. Iepexo4 x nohofi yuoeoi.i rovre. Cryrau I u II,
1? :{! Caunnerc-ueror. Iepexor K nor"ft i.;;;;t;*xe. C:ryrar.r rII.13.3JIII. Cuunnexc-ueroa. Bu6op;""-in#t;;;;;tioqnrz. Arrarrrs rrrHoNeqnaX.

C:rY.raft R = M.
14, 3aI;a,ru l.uuaNtljr{ecKoro nporpaMMripoBaHras. Cxel4a FeJLI[4aHa.
1 5. llpnuep peru eHufl saAaqv

6onee 3, qr4crro oranoB ," ffi;fffi*-"r-o 
rporpaMMlporarnx (vzcno cocrosnufi ne

16. Teopur nrp. Bu4ur ufp rz MeroAbt r.rx Soplralr.rsaqun.
r /' AHTaroHr'rcrrirrecKr{e KoHeqHbre rzrpr,r, flernenue B qr.crbrx crparenrrx. ce4.nonaa rourca.18. Teopux zrp. MarprauHue rarpu. pemeHrae ,.pr;.;;;rrbrx crparerr.mx.19' Teopr'ra urp tr'Irprr c up"poaofi. nprr"r". pr-o"t-Jy"oo"""" Heonpe,{eJreH'ocrr4.20. Teoprzr r.rrp. Kpr,rrepafi paBHosecr4 r Hrua.

i . 3aluruure sa4a.ry nunefinc
HaqarbHFO CrZrunnerc r.a6m.r 

)ro npofpaMMIZpOBaHI'It B KaHOHI'IqeCKoM nu4e u uocrpofirc

Ll/ - 0,5x, + 2x2 -+ rnax

xr+ x, 16

2x, + xr> 6

\-x2-<1
,5x, - xr) -4

X\,X2" > 7

2. 3anrzrurzre sa4avy ruruefinoro np
HarrMbH)'Io cuun:renc ra6m.rqy.
W =4\ +3x2 -)max

2x, - xr> 0

0,5x,- xr40
xr+x, 15

\1x2,. Q

orpaMMr4poBiaru.,I B KaHoHr4qecKoM Brr,qe n nocrpojtre



3. 3anltllne sarauy ,rzneftHoro [porpaMMr{poBaHrzr B KaHoHuqecKoM Br.rre u nocrpofire
HaqaJrbHylo caunnerc ra6luqy.
W *4xr+3x2-+max

x, < 4000

x, < 6000
)

x,*1x.<6000
J

\,x2> 0

4. 3anuruure sa4a.ry ;rr.rueitnoro fiporpaMMrrqoBar{r{r B KanonrrqecKoM Blr4e ra nocrpoitre
HarrarbH)to crzunnerc :ra6m.rqy.

W -75xr + 33:r, -> min

l3xr+2xr>6
] o*, *r, -o
t x-r 2r

5. 3amalrure sara.ry m.rnefiuoro nporpavlrupbnaar.rr B KaHoHr.IqecKoM Br.rre 14 [ocrDofrTo
HarrarbH)'ro cuMn:reKc r:abnnqy.
W - 4xr + 2x2 -+ max

xr+2xr<6

\+x2<9
3x, - x, <15

\,x2> 0

6, 3anulrure gaAavy lunefiuoro nporpavlrupbnanur B KaHoHr4qecKoM BI-r,{e u nocrDofiTe,
Haqanruyro clrlrn:rerc ra6nuqy.
W = 4xt + 2x2 -+ firax

lx,+Zxr<6
II x.+x"19
| 3x, - x, < 15
I

| .r,,x, >0

7. Peuure rpa$tFrecKu 3anaqy rzuleftsoro np$rpavuuporauur
W - 4xt + 3x" -+ max

2x, - xr) 0

0,5xr-xr{0
xr+xr15
\,xz> 0



8. Ielrure rpa$vqecrcz 3a,qaqy runeftnoro nliorpauuuponauux
l{ -2x, * 5x" -+ max

x, < 400

x, <300

x, +r, <500

\,x2) Q

| ,, < 4000

) ,x' 
< 6ooo

lr,*i*,<6000
I x1,xr>0

x1 * 2xr) 6

6x,+xr26
xr )o
xz)l

10.

14/

9. Peruare rpaQuvecnu :agavy nuHefiuo.o niorpavnuzpouaurr
7[ = 4x, + 3x. -> max

Peruuls rt.6rrecKr.r 3a.{aqy rnHefi uoro nf orpavMr4poBaxu,

-75x, +33x.., -)max

I 1. Peuure rpa$n.recru sa4avy mrnefiuoro nforpauurEpoeaaar
W =4x, l-2x. -+max

lxr+2xr<6
I x,+xr<9

1 :r, - r, = 
rs

| "r,*, = 
t



1 3 ' .{nr nnlneupr'rseAe'Hofi garaqr.r nunefino4o uporparurvup'Barrlr, 3aJrI{Ixr4Te

il::T:::Tj::J: :a!.aqy. 
{:rr 4auuoft ecnoMorar:enruofi g.d.Aaqn sarlvrnkrreHaqarbH}rrl

caunnenc ra6nuqy.
W = \ *3x, +2xr.f xo -3x, -+ min

\+x2-4\+x4-3xr_3
xr-4xr+2xn.-5*, =6

-2xr-5xr*8x, +xo =3
x,) 0,i =7,.,,,5

14. laaa,nnarexuar Marprzqa r4fpH. ycrauoeure 
$ar<r ualu.rux n urpe ce4lonoft rovru.r23

401
ZJU

15. I(aua naareNHarr Marpxqa ufprr. ycranor4re 
Saxr ua,rnvur n urpe ce.qnoBoji Toqrur.2471

6337
12 8 5

1^6' !a:ra marexHar Marpr4qa urprr. ycraHon4re $arr naruuar B rlrpe ceAroBofi TorrKu.2726
14 11 6 9

8 5 210

3xsa"uenaqlror+rdt 6rzrret co4epNnr o4un nonfoc ri oAHy 3aAaqy. Bonpoc onpe,qefferc,cryuafiurrna o6pa':on zs B'iruenpr.BeAe'H..o artr"ou 
"onpocon. 

3a^a,ra onpeAerrerc,arraJrofirq'o rr3 [epeq'rr sa4a.r. Honaepa ronpoqu 
".rgu* n 6r.uere onpe4in;;;; 

-.
HenocpeAcTBeHHO Ha 3K3aMeH
Bonpoca B A,ara3o'e or 1 

^" 
;,:rff#."#:H.: fi'?;T"Tii:THJ:rJffX;fffii:- (-""

s I sonDplcj! .q"rq rcoHrpjlR caMocrogre.rrHol.i pa6orbl :l. AarTe onpeAeJrend e noHfrTus "Onepaqufln. 

-? [afire onpe4ereufie rIonrrn 'Kourponlpyeuufi $arrop,,.
) lfT.r. l"_:'!"*pyenasre 

gaxrop", +rryi;;;t;, i-rpu".noprnori 3a.qaqe?

;;*"fif""Sff:?:;:Lr$too#to"o'otble i'{eKo'rporl'pveMBle $ar<ropn o:r cnyuafti*x
5. laftre onpe4enerrr"no*r""',Kprarepzfi e$$enrunnocrn,,.
I .4afi re onpe4erernr" 4"t"p""r"po"u"ro!n .-uiur, 

"l"o.oo"urr" onepaqzfi .7. B qeu cocror{T ocHoBHof npasuar sa4a4Lrz ofr"mo." nporparrauraponanr.ra,/8. 4aftrconpeAeJrerrr.re3aAarreAr4naMuqecrorolporpaMMripoBanr{r.
9' Kaxue 4na cnoco6a cyllecrB)'ror perrreHlzr 3a{arrrz ficcJreroeaur.a onepa{,ft, B KO'OpOrZrrTaclrcrByer HeKoHTpoJlnpyeMtrfi c,ryuafi usr [ $axrop?
lu /lanre onpelererrue o6,rac.rz nonycrHMblx perueurfi
I l ' Kar<ue gara''' uccJreaoBaHnnr onepaquft r*itu*ta" r"oror<pureprza.nrurnrru?12. llpunegzre [pr.rMep MHoroKpurepuantuogi salaq]r ]rcoJreAoBarrux onepaquft.
1 3. larire onpe4eleuue :a4a.ru nanefiro.o npo.purrrpouu"rz-a (3I|I)



14. Kar<uuu ceoficrsai\4lr o6na4aer r<auouguecral 3JIII?15. B qdru cocroul ocHoBHa.Il 3JIII?
16' Kanue geilc*rzr ueo6xoAuno npe^rpr,'ffrb rrpr' noJryqeHr.rn Ka'oHr4rrec*ofi 3JJfr, ecrroAHa v3 flepeMenni,x (xonrponupyeMbrx Samopoa) npou:noarua?
L | . AaJzre onpeAeJleuue IroHrrr4, "Vmosa, ro,{Ka,,,

ll B qev cocron:r reourerpnuecnrft cuuori yrnonofi rovnu?
:7 KaKHe TOqKr4 y MHOXeCTBa Kpyf,'IBrrlorc, yrnonrrua?

?? C$opvy,rapyf,re rpurepufi ymonofi rounra,

::. rrorcHr.rre, rrro lpelcraBJrrer co6ofi 6iuuc yuonofi rovr<u,/
?? Kaxue nepenenuue n 3Jlflsns*r." O*"rru*"i- 

-

?3 KaKrae nepeMennrie r 3JIII nasur*o, puoeoan"-rZ
24. .,{na xaxux 3JI[I uoxer 6urb npllMeHou reoJ"rp""."nrt ,r"oaZ25. 9ro npe4craun*or co6oft q"rr"u* Oyr;rl;; 

--;, 
nrroc*ocra npu npr4MeHeHr4zreoMeTpI4r{ecroro naero.[a?

?r" Kaxau o6-pa.sou crpoaTc.{ o6nacrl 4oriycrr.rMbrx pemenrift na nnocirocta?zt KaKtM oopa3.M OnpeAeJrrercr pe[reHlle 3JrrI c nolroqrio feoMerpr4qec*oro McroAa,KOrAa oHo cyrqecrayer?
28' B xanr'x cryqasx Mox'o ycraHoBr.rrr ieouerpuvecKaM MeroAoM, uro peureuun irJIrI necyrqecroyer?
29' B i<axort'l cJrr{ae MoxHo ycraHoBt4T6 reoMerpfiqec*aM MeroAoM, vr:o peueuue 3JI.Ico4epxu:r 6ecr<oneqHoe MHo)r(ecreo roqeK?
30 Kariarraa cnoficrsaMfi AoJrxHa o6la,qari 3aAarra rr4'erz'ofo fiporpaMMr.rporaara, uro6rrlrorxHo 6mro npr4MeHrrb cr.rMnJreKc MeroA .4.ru ed peiteHar?

:J*":r"r:.rr 
cocrorzr npoqerypa no,ry"eror" sanucu 6azuct*ix repeMeHubrx qepe3

1?:.."-3lty-:6pa-:ou npeo6p^a:yorc.f, aoxo.qirar^ qerreBa{ Qynxqzx 3JIII n qe'enyrog5nlyto, 3a[r4caHH]ro or cno6o4uux repelreunux?
3^3. llro co4epNnrleBar rr BepxHm qacru ciuuraer<c_ra6nuqu?

:! 
r{to co4epNlrr ueHrparbHiul qacrb cr4MoJleKc-raonnqu?

:tJ. t{TO ConepxuT HH)KHff qacTb crzivrn:rero_ra6Jruqtr?

:r" -t{To co4epNur npaBa.fl qacr6 cr.ru n,rercc_ra6,tEqtr?

il^""-l-Trr o0pa3or4 
^onpeAen 

erc, cno6o4uar nepeMeHHa{ KaK KaHA[Aar Ha [epeBoA Boa-:ucurre nepeueuuue?
38' Kanmr o6pa:oru orpe.*e,rrercr 

'azicnax 
rTepeMe'Har, Koropar B AarbHeftflreMnepeBolrzrcr B cno6oAusre?

ii" tffilfu##fi 
peanr3yerct n cuvnnexp Merore' ir3 Koroporo Bblre*aer BhrBolr o roM,

40. B xar<ou cryqae c rroMor{bro cltM[rJreKc uero4a (pemeuzs ficxo,unojt sar'Iaqa)ycraHaBrr.rBaerca, vro 3JIII He raueer perueHzit?
41. Katrze 4eftcroux ueo6xoAulro npe4npuuam B cr4MlJreKc Mero4e, ecJrr.I Bcerosssraqueurrr rlereBofi dvurqr'ru, 3a,,ficar'ofi or cno6o4uux nepeMe'H'rx, uen''e n',ox?42. B qdNr cocron:r s"no-*oaur"n""* :a4av hauefttoro nporpa.uur,rponaHrra? :

:t; B raxr.rx cJrfrarx crponTc, BcloMofare4rua, sata,ta?++, rrorreMy 3Haqeulre qenenoft 0yqrqra, BcnoMorare:rEno fi sal{a.ru BoerAaueorpltqa'rellnoe?
45' lonycrau BcnoMorarerbHa s sanALlA har),auo L.^,,^,
qenenoft @y'nq'n n,".,-;;ff;#" ;mJ"ffff:1"#ffi;J".'ffffiffi;€crr.r sHaqeHv e

ll;r.?"fr;"# 
crlyqae Mox'o BBI'repKnBarI' *or6err B cr4MrreKc ra6mzqe? floveuy ero

47 l(axuv o6pa:orra ocyfi]ecrBrrerc.s nepeko4 or perteHrzr BcrroMorareJrE'ofi ga^,qfi Kocnonsofi (:auena srerrleuros HltxHefi .racru chlanreKJ ra6nzqrr)?48. Kanunr csoftcrsor.r o6i
npofpaMMnpoBaHrax (3/]I!? 

[aAaer Kpl'IrepIrfr e$$er<runnocrl4 B 3a{aqe A[HutMlit{eoKofo



49' flouelty perreHlie ltnoroetanuoft sa4aura nyrdn fiocJre,{oBarerbHoft orrr4Mr43rulr4[ Ha
I KAoM rrrare He BcefAa Aaer onruualtuufi r.rurerpa,rurr,rfi pesynrrar?
:9 Paclru$pyilre nonqrze "Cocrosuze,' n 3!IIi
:1 3anuurzreperyppeHTHoe cooruorrlen4e Eelmvralra?52, B q6rra crr.mrcn lpyurquz nepexoga cocloanu.r?

13 .{arire onpe4eneHr4e rroHrra{,'ycrosno_onruN{a,rruaa sQQerrusnoct,,.54' Karuu o6pa.:ou paccqnrbrBaercs ycJroBHo-orrrr4Marrb'ar sQQenrznno'* Halpe.qnocJrenrreM, fipe,{npeAnocJre.quel,r u r.ai uarax?
:t B qdrra cocrour o6paruoe npoxox4eur.re 3[II?
16_ Karofi pe:y.nrrar 

"rtteruef 
Es o6parsoro npoxoxAeHr.r, npu perueuru 3,{fI?

27 B .rdu cocrour nprMoe rpoxox,4euue 3.{IIi
5 8 . .{a"rire onpe4ene Hr4s. trolfl.r\rfl

19 B qeu or,rzque fiapH X nrp or lauolcecreenHtx?
60,{afire onpeae:reHue noHrruro "Crparerur,,.
61. 9elr ounqarotcr KoHeqHbre urprr or 6ecr<one.rurx,/
6,?, Iafire onpe4eneHr.re rroHrrr.lro "AHraroHrcrr.rqecKas r4rpa,,.

93 flovevy arrrarouzcrr4qecKrre urpbr Ha3brBaror rrrpaM[ c HyreBof cyurraofi?64, qeNr orlruqaiorc.s rrr4crbre crparenia or clreruannlrx?61 .{afire onpe4erenue noHrruro',llna,re4rnaruurp"rru 
".p"r,,.99 ,.4afire onpe4eneHr4e rroHrruro ',Ilena uppu?". '

91 B i<anorra cryrrae KoreqHar Marpr.rrrHa, hrpa uueer cenroayo roqr<y?
98^ B vdu cocrorzr npr.Eur{n rapaurrnpoBaqHoro pesyJrl'ara npr,r *r6ope crparerr.rr4 urpoxa?
9? 3anuruure sagavy ruzneiinoro fiporpaMyr4po"un"" arr rr"p"oro r4rpoKa.70. 3anuulme sa,{a..ry nuueftlloro npo.pu*rrpouunr4, Arr.,r BToporo urpoKa.

7. YIIEEHO-METOAI4qECKOE Z I4HOOPMAUI,IOHHOE OEEC''EqI]HIIE

a)ocnonna!,rr.*eparypgi Al4cIIflnllIIrHbI(Moryrllfl)

1 Ea;r,qun K. B. Mareuaruqecroe nporpaMrr.rrapoBaHrre; yqe6Hzl( / K. B. Ba,raran, I{. A.Bprnra.,ror, A. B. pyrocyer. / IIoa o6rq. pea. a.a.H., npo$. K. B. Ba,rAraHa. - 2_e us1. _
M.: tr4gAarelrcr<o-roproBarr r<opnopauuir ;,.{aruron lr K,,, 2012. _ 220c, ISBN 9,Zg_5_394-014s7_4

2. C.M. Orcylon, O.A. flecron. nunalruqe[roe nporpaMMripoBaHr.re. _ M. : BI,IHOM,2015.- 299 c. ISBN 9i\-s-9963-2572_6' 3' JI' B. Koro6a'ri<lrsa. orcH^oa'reopnr 
"!p: 

yre6no" noco.r'e , -M. : EZH.M, 2014.-198 c. ISBN 978-5-9963-236s_4

6) a gno,;rnure.nruas,rq1ggpgplU
1. Toxapen B.B. oae:rz a 

- 
pemenrzr: Zcc:re4onauze onepaqrai Ar.f, groHoMl,rcroB,

rrorrr4rorroroB r4 Me'erxepoB - M.: @I43MATJrLrr,2014. - 40s;. - rsBr,r szs-s-gitl-r+si-2' l'A' fa'qe*'ruua BnereHrre B reopr'rIo r'fp : yue6Hoe noco6ae / f.A. fa,qe*n,'na, A.E.Ynul.rucrax, LI.C. Hmxwrmpora; M_no 
"Op*i " 

-rruyotl 
pocculr, Kagan. Haq. ar;creA,rexHorr. yH-r. - Ka:aHi, : llsA_so KHI4Ty, 2p14. - 112". _ ISBN g7}-5_7g82_l7ig-1.

l:-^"T^fyl A. C. Teopr.rx przcKa u MoAe/rr4poBarrv e pTtcxoBrrx curyaqufr: y.re6nu.K ArsoaxanapoB / A. C. Illanr<nir, B. A. Illan4ralr. _ M.: i4:4a:rear.*;_r,"p;;;"*;lop*r"
"latlrroa uK.',,2014. - 880 c. ISBN SIS_S_BSq-OZti0_t

B) UlllgpH.er-pecypcl,Ig neDr.roqu.recxne rrrraHuq:
r. Dopr4c _borpur.rHoB l eop r r4fp u r4ccr:{o-"1lre onepaqrzft. _ peNrzu 4ocryna:

$lqfwialq.: nlurl=lubluclies/courses/6761532lin fo
2. Hrana Kocr:toxona OcHosrr r4a.ret.raruqecKoro MoAenrzpoBanr,rr. _ penrurra 4ocryna:http ://www.intuit.n.r/studies/courses/66166linfo



3, Xypira,r <Marelraraqecn as reopr4fr r,rrp u dd npratroNenlu> ,
http ://mgta.krc.karelia.ru
j. Xy.nuan ",{acnpernr,rfi auaJrrr3 r.r EccJre,IoBarue onepaqufi".
http ://math.nsc.nr/publishine/DAOR/daor.html

- Perxzrra goctyna:

- Pexuu gocryna:

8. MATEPI4AJIbHO-TEXHIIqECKOE OBECIEIIEEI4E

rler<qrouu'e ay A'-ropvu,""#r"#1i#*Til^ff :5,,Yffi *"o..pa), erpauon 4rxlpoerqrroHHbrx crrcreM, rrpoeKTopou u uoyrdyrou.
Ay.qftrop,nn 4ns npone4enu.r la6.parop'brx 3a'rrrzft, ocnarrldnnrre coBpeMeHr,","'r

nepcoHa.rlbHblMl{ KOM[bIorepaMI4, O6te4ran€nnrnrar.I B JroKiurbHyro BblrrucrrrerbHyro cerb r4yKoMrlJreKTonanulruu ueo6xo4zMlrM cr,rcreMrtrhrM rz trpr41Jra4HbrM nporpaMMHhrM
o6ecne.ieuueu, ay Europva BB.rqr4grr4Terlnorq qenTpa.



Pa5orras [porpaMMa ,{lrcqr4rrJruHbr cocdasreua B coorBercrBr.rfi c rpe6onanra.rnan ofoc Eo
tro HarrpaBJreHrrro 02.03,03 Marerraar:lrqecxoe o6eeneqeHr4e u aAMr.rnrzcrpr4poBaHr.re

uuQopua4uouurx ce'refi .

Pa6ovt ro nporpaMMy cocralrrrr craprurfi upeno4aaarelr na$egpu @zIIM B;a<apon
(@I4O; nognucr)

&/"
Peqeuseur
(npegcranurenr pa6oro4arena)

pa6orrr, aonxiHocrr, @ , noanacs)

flporparr.rrraa paccMoTpeHa 14 o4o6pena na :aceganuu xa$e4p st @stIIM
l]porcKorNe -//l 

-or // 2/r. /{ y6ou

3ane4yrorqzft Ka0e4poft A.n{.ApaKe@

Pa6oqa-s [porpaMMa paccMorpena rz o4o6pena Ha gaceplalLrpr y.re6no-uero4rz.recKofr KoNrr,rccrzz

nanpaueurr 02.03.03

rlporcxotNo y'/ / _o.r F/4, l{row
IIpe4ce4arelr KoMr.rcc14u

Pa6o.rax nporparr,rrr.ra o4o6pena na

flpororor sace4anur ra$e4pn No

y.re6Huft ro4

3aneqyroquft ra$e4pofi

Pa6ovaa nporpa.uua o4o6pena na yqe6nufi roA

Ilpororon :ace4afir4s Ka$eApbr J',1! _ or ro4a
3ane4yrorqlrfi rca$e4poft

Pa6ouar nporparrtlra o4o6pena ua yqe6urrft ro4
flporonon sace4anul xa$e4pu No or ro,4a

(@I4o, nosnrcr)

JII,ICT NEPEYTBEP}KNEHI{fl
PAEOrrErl nporpAMMhr fiucqran.nunhr (MoAyJrfl)

C.l'4..ApaxenqH

3areg1'rorqraft ratpe4poil


