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1. IIEJITI OCBOEHI,Ifl AI,ICqUIIJTI4HbI
I-{ennvrn ocBoeHIIt AI4oIITITIJIT-rHrr (laoayu) <Teopur urp r{ uccneAoBaH}rg ouepaquft>

sBntlorct o6yrenue cryAeHToB [p]rMeHreMbrM B r4ccJreAoBaHr,r]r onepaqufi MeroAorqru]r pelreHrair
3a,qaq r,r MaTeMaTuqecKoMy aflflapaTy.

B flpoqecce ocBoeuI4t gannofi Al,Icq]rrrJrr.ru6r cryAeHT (foprurEpyer w AqMoHcrptrpyer
cneAyloqr4e o6qerynbrypHbre KoMrrereurllrlr :

l) cuoco6uocrrrc K paspa6orre anropr.IrMr,rqecKux Lr nporpaMMHbx peme:nn{ n o6racrn
cl,IcreMuoro v [pLtKJIaAHoro nporputMMr,rpoBalaus, MareMarr,rqecKr{x, ranQoprr,r{qI,touubD( H
I,IMlITaIIlIoHHhx uo4eleft, co3.qaHr{ro nn(poprraaq}ronHhx pecypcoB ruo6al4urx cereft,
o6pasonareJlbuofo KoHTeHTa, nplrKJraAubx 6ag Aanurx, TecroB r4 cpeAcrB TecrfipoBalr[s cucreM r,r

cpeAcrB Ha coorBercrBlre crauAapraM r,r LtcxoAubrM rpe6onauzrrr,r (OIIK-3);
2) cnoco6uocrbro noHllMarb, coBeprtreHcrBoBarb lr [pr,rMeHrrb coBpeMennrrfi Mar]eMarr.rrrecruft
amrapar GK-2);
3 a,qaqfi ALr c{Lr[Jr]tHbr :

'Onna4euue HaBbIKaMI4 rro [ocrarroBKe 3aAaq n o6nacrz r{ccJreAoBauur onepaUnft.

'I4sy'renne [pI4HIII{[on pa6otu c MareMarr,rqecKr{Mr{ MoAeJrrMr{ u a*aJfi4gape3yJrbrarqB pacqeroB.

'OopurpoBaHl,Ie HaBbIKoB pa6orrr c MoAeirffMlr r,r MeroAauu nrr6opa orrrr.rMrrJrbnhry peureHrfi c
tIcrIoJIb3oBaHI{eM Teopu}I }Irp, MoAeaefi ynpaueHr4s 3aflacaM}r, MoAereft ceresoro nflanupoBar'vrs.
I,I yfipaB[eHr.rs.

2. MECTO Altcrlr4rrJrrrHhr B CTpyKTypE orrorr Bo
,(zcqnunnua orHocl4Tct K o6sgaremnrnvr Ar{crlrrrJrr{HaM napuarnnnofi upcru OIIOil

HanpaBnenzf, 01.03.02 flpzxna4nax MareMarr,rKa u un([oprr,rarura. I4syreuue A]rc{}rrnrrHbr
[poxoAI'IT n 7 ceuecrpe, [peAlroJrafaer Harruqfie y cryAeHroB HaBbrKon uporpafuMr4poBaHr{r,
Korophre Moryr 6urr uolyreHbl B paMKax Ar,rcrlr4rrnr4H <AnroprErrrlbr v aHarrra3 cJroxHocrn>>)
<.f,sbrru lr MeroAbr rrpofpaMMlrpoBanu.s)).

3ttauux, rroJrfreuHble B paMKtx ]rsfreHr{f, 4annofi Ar,rcrlunJlr,rubr, Moryr 6ur{ npnrraeHeHhr

AJrr Ha[ucaHr,rr BbmycKnoft rnaluQuxaquounoft pa6oru.

3. KOMIIETEHIII4I,I OBytIATO[IErOC.f,, OOpMItpyEMbIE B PE3yJIbTATE
o c B o EHufl 4rrcrlmrrJrrrHbr (MoAyJrfl)

B pesylrrare ocBoeHrs AI,IcqfirrJMHrr o6yrarong,rfics Aonx(eH AeMoHcrprrpoBa,T+ cne.4yronryre
p$yJrbrarbr o6paroranrx :

TIK-2
3uarr : coBpeMeHHrrft uarerraarr.rqecxllft anlapar
Yruerr: IroHLIMarb, coBeplrlencrBoBarb r,r npr,rMeHrrb coBpeMennrrfi NrareMarlrrrecrrafi {nnapar
BraAetr : coBpeMeHHbrM MareMarlrrrecKlrM annaparoM
OIIK.3
3uaru: MeroAbr paspa6orru paspa6orre aJrropr,rrMr,rqecKr,rx vr rporpzrMMHux p$meuuft n

o6lactr.I crlcreMHoro u [pI{KJIaAHoro [porpztMMr,rpoBaHr4r, MareMar]rqecKrrx, zu([oprvrpurroHnbx
LruMvra\uoHnhD( uo4enefi, MeroAbI co3AaHr{r raH(foprr,raqkroHHbx pecypcoB uo6alr{rrx cereft,
o6paronareJrbHoro KoHTeHTa, npr{KJraAubx 6ag Aanurx, TecroB r,r cpeAcrB TecTrrpoBau}rt
crrcreM r,r cpeAcrB Ha coorBercrBr{e craHAapftM }r ucxoAHbrM rpe6onauuru
Vuerr: paspa6arrrBarb arlfopl,ITMnqecKr,rx lr rporpuuMubrx penreuufi s o6racrfi cr{cTeMHoro }r
lpI{KJIaAHoro [porpaMMl{poBaH}ur, MareMarr,rqecKr,rx, un(fopuaq}roHHbrx r{ uur,rrpqraonnrx
rrlo4eleft, co3AaHrlro nn(foprr,raql4oHHbx pecypcoB rno6anrnrrx cerefi, o6paronprenbHoro
KoHTeHTa, uplrKJraAubx 6as 4annrx, TecroB r.r cpeAcrB Tgcrr,rpoBaHr,rr crrcreM x cpe4crn na
coorBercrBr4e craHAapraM lr r.rcxoAHbu rpe6onanurrr,r
BlaAerr: ilpneMaMlr no paspa6orKe aJrropr4rMr.rqecKlrx u [porpaMMHbrx perueuufi p o6nacru
clrcreMuoro v [pI,IKJraAHoro [porp€tMMr{poBanvrs,, MareMarr.rqecKkrx, unQoprraaq{onurrx u
HMI'ITaIIIToHHED( MoAenefi, upzenraMl,I uo co3AaHr,rro ran(fopvaqvoHHbD( pecypcoB rrlo6alrnrrx
ceteft, o6paronareJrbHoro KoHTeHTa, npr,rKnaAHbx 6ar 4aHnrx, TecroB rr cpeAcrB r:ect'uponanur
cI,ICTeM r.r CpeAcrB Ha coorBercrBlre craHAapraM lr r{cxoAHhrM rpe6onanr,rxrrr
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4. CrpyKrypA rr coAEpxAHr4E Ar4crllrrrJrrrHhr (MoAy4fl)
O6Iqat rpyloeMKocrB Alrcqlllur,rHbr cocraBJurer 5 3aqsrHbx eN4HLr\,_11801_ qacroB.

Teuat nerc4uit

l. Ocnosnrre IroHflTI,It reopllIa Lrrp vr rrccJreAoBaHr,rf, orrepaquft. TpaucnoprHpfl 3@Aarra.
3ala'la Kypbepa. flonstue 3JIII. KonrpoJrr{pyeMbre v HeKoHrpoJrr.rpyeMbre ([arroprr.
Kpnrepnfi e(f $errunnocrn. I{enenar Qynrqur.

2. Bn4u LI xapaKreplrcrllKa 3JIn. K3JI[I. flpunqru rapaurlrpoBaHuoro pesynrralra. O6rqafl
3aAatla nznefinoro rrporputMMrlpoBanrrs- Ocnonnas 3aAarra .rfizuefinoro
uporpaMMrrpoBaHrrr. Ilpunegenue o6rqeft u ocnonnoft saracIu frranefiuoro3 il# I"'"#:ffiil1ilTn#::ffi:fio'Jtb"*"."",

cno6o4nrre nepeMeHubre.
4. 3[II. Ilourrr,Ie uraroBoro ylpaBJleHarr. Cocrornne cr{creMbr. 34Aa.ra nrflarglrpoBaHrd.s

npon3BoAcrna. PexyppeuTuoe coorHorueHr.re Bennuana.
5. Teoprr lrrp. Ionsrze crparerurll. Ilnarexnas Marpr,rqa lrrphr. Ce4:ronpx roqKa.

Knaccutfnxa\vfl,r4rp. Kpr,rreprafi paBuoBecr,rs Herua. cneAenrne krrprr r 3JIfI.
6. Teopux urp. Zrprr c [ptrpoAoft. flpunmr4e peureH]rft n ycnonurx HeorrpeAe.rreEHocrr,r.



5. OEPA3OBATEJTbHbIE TEXHOJIOIUII
. JIeKIIIIoHHo-ceMuHapcKaiI cllcreMa o6freHfifl @a4urllroHHbre JreKrllroHHbre u naobparopHbre
3AHflrrLs.)i

o MeroA rpoeKroB (paspa6orxa fi peurxsawfl
upoxoxAeHveM ocHoBHbIx gTarroB X(I,I3HeHHOrO

pasp a6 orra n p eatruzagw) ;

o o6yqeHue B MuIJIbx rpymrax (nrmomrenue na6oparopHhrx pa6or B rpyrrrrax la3 AByx Hnr,r

rp€x veloner);
o naacroP-KJlaccbr (4euonctpaqur Ha ra6oparopurx 3arrfrTaflx rtpr,rMeueuus npudnron,
texnolornfi, Mero,qoB pa6otu c olepallI4oHnbrMr4 clrcreMaMlr, [pr{KJraAHbIMr,r p(fuurrrvu
lpOrpaUrr,rarr,rU);

. tIplIMeIreHI,Ie MynbrI,IMeAI,Ia rexHoJroruft (nponegeHlre neKqnoHHbrx Ir ceMlrHapcr{x sarrmnft
c [pLIMeHeHI{eM KoM[bIorepHbD( rrpeseuTarlr,rfi rn AerrroHcrparllroHHrrx ponr{KoB c rroMorqbro
rpoeKropanm 3BM);
o rexnoJlorrrf, pa3Br-ITlrJI Kpr4T[rrecKoro MbrrrrJreHr,rr (npznunanue cryAeHftM HaBbrKoB
KpuruqecKofi oqenrrE [porpaMM ]r AoKyMeHron, paspa6oraHHbrx ua na6oparopHbD( s4nxrurx);

6. OTIEHOqHbTE CPEACTBA IJrfl TE
IIPOMDITYTOIIHOfr IrrN

AI,ICqnIJII{HbI I4 yTIEEHO
CAMOCTOflTEJIb

a) Boupocrr peftrnnr-rconrpols:
Peilmuue-rcoumpona Ne L
Bapnanr I

1. flpnne4rarc 3JI[I rc

KarroHr{rrecKoMy Br{Ay

W(.)=3xr - 2*, + 4x, -+ min +2xr>27

xr,z2

- 4xr>10

+xr<52
0

xr,r) 0

3. B sagave lrccneAoBaul{t oflepaqrnfi npe4ycMorpeHo HecKonbKo rtraroB. Paccqr,rrrrnapMas.Ha
KaXAoM utare sQQeKTlIBHocrb olleparllrlt cryMr,rpyercs,HaBcex rtrarax. K raronay KJrapcy
oTHO ClrTC.f, I.AItIJas. 3 a'uaqa.

4. Brmnmnre B MareMarr{qecKoM Br{Ae cJre.qyroqyro nocraHoBKy 3aAatrul4o.
Eupxenoft MaKJrep xoqer BJIolKLtrb B aKrlr4r4 HeKoropyro cWMy Aeuer c reM,.rro6rr r {ouqy
roAa I,IMerb He MeHee l0 rrrc. AoJIJI. Cyrqecrnyer ABa runa axuuit, B Koropbre cror,rr 4fnarn
BJIoxeHLl: aKIII{I{ nag€xnrx ronrnanr.rft c MrrHrirMzlrrbHbM pr,rcKoM (rar narrmaeMb]re <[ony6ue
(fr,rruru>), rrpktHocrrq?re B cpeAHev. llYo roAoB
HaHorexHoJrorlrrMlr. flocneAnze aKrlr{r,r r4Meror
ro.4oBbx, oAHaKo oHI,r 3HaqlITeJrbHo 6olee pnc
HIrx He 6oree 60Vo cpeAcrn. Ha KaKyro cWMy
qro6rr .uocrr4rrb xenaeuofi uenu.

2. Penrnre reoMerp[qecnuM
naeroloru 3JIII
W(*)= xr * 4x, + min

na na6oparopubx pa6orax npurioxeuufi c
rllrKJra [poeKTa - aHaJrn3, [poeKTr4poBaHHe,

2. P emur e reoMerpr{qecKkrM rraero4orra 3 jIfI
W(*)= xt t 3x, -) max

4*r- xr*3x, <50

- 2t, *3x, - 6*, - -20
x,*xr160

Bapnalnr 2

l. flpr.rne4ure 3JI[I K KaHounqecKoMy Br{Ay

W(.)- -xt + 3x, - 8r, + min



6"r-3xr+5x, -8
x, + 4xr> 27

7xr+5xr+ x, <15

+3x, < -5
- 2x, =12
*x, )$

-5xr<40
+2xr>27

-2x, <I0

xr,r) 0 xr,r 2 0

3. B saAaue IiccJIeAoBaHI4t ollepaqnft npucyrcrnyer Qarrop, roroprrft BJrlrrer Ha r,rcxqA
orepaqu[, Ho KoropblM IreJIb3t yrrpaBnrrb orreprpyroqefi croponoft. K KaKoMy runy $rnocurcr
AaHHarr sa.{aqa?

4. Brtuuurure B MareMarr,[qecKoM B]rAe cneAyroqyro flocrauoBKy 3aAarrnVIO,
(DapuaqenurqecKarl KoMlaHr,r.fl e)KeAHeBHo rrpor,r3BoAr,rr He Meuee 800 r[ynron (anx cupanxu:
oAr,ru Qynr paBeH IrpLIMepHo 450 rparrarvraru) nerofi nnqesoft Ao6anru - cMecr{ ryrypyfnofi r,r

coesofi

,{neroloru rpe6ytor, .rro6rr n nulqenofi lo6anre 6ruro He MeHee 30%o 6enxaune 6ot1e 5%o

KJIerqarKI,I. (Dr,rpua xotler o[peAeJIr,ITb peqe[Typy cMecr{ Mr,rHuMaJrbnoft crouuocrr,r c trfv€rona
tpe6onanuft 4rEeronoron.

Bapnanr 3

l. flpr.rne4ure 3JI[I K KaHouuqecKoMy BrrAy

W(.)=3xr + 7 x, - 4*, -> min
2. Peuure reoMerpr,rqecKr,rM ruerp,aonl
3JITI

w(r)- 3*, - 2*, + min

xl

xr,, ) 0
xr,r) 0

3. B s4Aaqe uccneAoBaHl{t o[epaqzft coornoureHr,r.s B rleresoft Syuxqzz n orpanrrreni,rrx
nuneftnrr. K raxouy rr.r[y orHocr4Tcs. AanHatsa4aua?
4. Brmumnre B MareMar[rrecKoM Br4Ae cneAyroqyro ilocraHoBKy 3aAaqul4O.
Eupxenofi MaKJrep xoqer BJIoxI{Tb B aKIIr,ru HeKoropyro cytllMy AeHer c reM, .rro6rr r {onqy
roAa I'IMer . Cyrqecrnyer ABa rlrrla aKrlr{ft, n roroprre cror4T 4Qnarr
BroxeHI,Is ala;utrt c M[HLtMuIrrbHbM pr,rcKoru (rar HrrbrBaeMbre <t''oly6rre
(fnuru>), 10% roaoshD(, Lt aKrIlrH xoMrauuft,3anlrMztrorqurxc{
HaHorexHoJrorlrtMlr. flocneAnne axrlr{}r r.rMeror 6onee BhrcoKyro AoxoAHocrb - n cpe4rleu25Yo
ro.qoBbx, oAHaKo oHI,I3HarIIiITeJIbHo 6olee pl4cKoBbre. Iloerorr,ry MaKrrep peluktJr nuagrinarn n
HLrx He 6oree 60Yo cpelLcrn. Ha KaKyro cyl"rMy rr KaKrrx axqzft HaAo rpr4o6pecrn ruar.ulpy,
.rro6rr Aocrr4rrb xenaeuoft ueJrlr.

Bapnanr 4

1. flpune4ure 3JIII K KanoHrrqecKoMy Br.rAy

W(*)- xt - x, + 6x, -+ min
2. Peuure reoMerpzrrecKr{M MeroAoM

W(*)- 2*, + 4x, + max

cocraB t4 WLIB TAOJI}IUE:

Myxa
Eenox Knerqama Ctbnrraocrr

(n 4onn. sf Sysr)(n tfynrax Ha tbynr rrayru)
KvrvovsHas 0,09 0.02 0.30
Coena"[ 0,60 0.06 0.06

3nr



+llx, - x, =I2
- 6*, + 8x, <-25
+4xr-3x, =15

+Sxr340
+xr<52

- 4x, <I0
xr,t) 0 xr,r) 0

3. B sa4ave [ccJIeAoBaHI,IrI orlepaqufinpncy"tcrByer lparrop, roroprrfi BJrr{rer Ha rncxqA
onepaqwl,Ir KoropblM MolKHo ynpaBnrrb oueplrpyroqefi cropouofi. K rarorray rlrny olruocnrcr
AaHl;.as.Salraqa?
4. Brruuruure B MareMarutrecKoM Br4Ae cJreAyrouyro nocrarroBKy 3aAaqnLlO.
(DapuauertzqecKaul KoM[aH]rr e)KeAHeBHo rrporr3BoArrr He Meuee 800 Qyrmoa (anx crlpaBKu:
ogun Qyur paBeH rpuMepHo 450 rparr,ruarr,r) neroft uuqenoft Ao6anxu - cMecr{ ryryp$snofi u

,{uerororn rpe6ytor, .rro6rr n nrzrqenofi 4o6anre 6ruro He Meuee 30Yo 6enrcau tte 6oiee 5%o

KrerqarKt. Onpua xorler olrpe,qeJlr,rrb perlerrrypy cMecr4 Mr,rHr.rMrurbnoft cror,ruocrr,r c Jr.rerorrr
rpe6onannfi 4ueronoror.

Pefi rr.rnr-rcourp o.rrr J\b 2
Bapnanr I
I. TeopernqecKrre Boupocbr
1. Ilocne perreHllt BcrloMorarenrnoft 3aAaqx 3JI[I ycranoBJreHo, rrro rlereBar rfynxq4r erot
3aAatrlr 6olrure Hyff. Kar sHBoA rr3 gToro cne4yer?

tr Kpnrepuft e(f(fenrnruocrr{ ocrroBnofi saAa.ru yxoAur B - @

tr O6nacrr AoflycrlrMbx perueuufi ocnosHofi 3a,qarrr{ nycro
tr fpa4ueur qeresoft Qymquu paBeH HyJrro
tr Cyrqecrnyer r{ e.q}rHcrBenno perreH}re ocnonnoft 3JI[I
tr Apyroft orBer:

2. [airre oupeAenenr,re fionsrr,u <Onepaunr>.
II. IlparcruqecKrre 3aAarr[
l. flpune4nre 3JIII K KaHoHI4qecKoMy Br4Ay u 3arrurrrrrTe HaqanbHyro c[rMlJreKc ra6nr,r . Ecrn
rpe6yerc.e BcrloMorareJrbHau sa4aqa, To c[MrrJrexc ra6nuqy 3zlrrr{rrr}rre AJrr Heg.

uop.trIKoBrur Hyr\{epaq}rr nepeMeHHbrx x 1 x p x 2 ;...

2. lama HeKoropafl cllMnJreKc ra6nutra.3anraurrre coorBercrByroqyro 3aAa.ry
IIporpaMMrrpoBaHur.

coesofr MyKLr, cocraB roropofi ilpe.IlcraBJreHrrl,I B cnenyloIuefira6nu

Myra Beror Krerqarxa Crlonuocrr
(n gorur. $a Orn)(s dyHmx sa tbynr nryxu)

KyxypysHat 0.09 0,02 0.30
Coesas 0.60 0.06 0.06

2+max
44

r20

42

0

.r,
I

,]

t



Orser:

0 -3 41il

3. lanaKoretlHzuI cl,IMtlJleKc-ta6rutqa BcnoMoraremnoft s4avtrru rleJreBaur Qy"rqru Qcuonnofi
sa4aqil. 3anuurure HaqaflbHyro cLrMrrJreKc ra6ruauy ocrosHoft 3ailawr.

7 8 -3 2

021-l

Oreer:

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

4. 3anumvre peKyppelrrHoe coorHorrreHr,re Eermrrana Ans Hr{xelpr4BeAerurofi 3aAaqu.
PacuruQpyft re o6osuaq envs..
flpe4npr,rrtue ocyqecrBJlter saKyrrKy Kypr4Horo Mflca 1rlrs. npor43BoAcrBa KoHcepnon c ropronofi
rr,raproft <Oso[IHoft cyfl c IlbmntraMrl> B Teqeur,re 5 neAenr. 3aryno.nraflrrapT nflrparlra 100
eAI'IHI4IIaM. I{ena fiaprvn Bapbl4pyercs B 3aBprc[Mocrr{ or e€ o6reua ri cocraBJrrercxlflm),r4e m
KoJII{qecrBo coreH eA}rH}rq Msca. B xaxayo HeAenro rpeAnp}rrrrro norpe6yercx z(t) ef4unurl
Mflca) rAe / - HoMep Herenu (z(t) mxxe Kparua 100). Ecnu K KoHrIy HeAenr{ upe4npr,rxfiae
pacxo.4yer He Becb 3arlac KyptrHoro l0Ifrca) To oHo ocraroK xparrltr B xoJroAlrnbHr{Ke, rolroprfi
apeHAyerct. Cror'ruocrr apeHAbI 3aBvrcur or o6r0naa xpanlrMoro vrfrcav cocraBrsett s(Nn),t1e m
KofifiqecrBo coreH e.q[H]rII Mf,ca. Cocranrre rrnaH 3aKyloK Kypr.rHoro Msca (n cornxx i4nnlfiI),
roroprtfi notpe6yet MktHllMitrlbHbnr 3arpar Ha 3aKyrrKr.r u xpaueHlre B xoJroArrJrbHr.rKe.
5.Arta ilpLIBeAeHHofi uarpuvnofi urpu nafiAure Hr,rxHee H BepxHee 3Haqeu[e. Ecrr m.1B r4rpe
ceAJroBar roqKa B rrllcrbrx crparerrrf,x? flouerray?

BapnaHr 2
I. TeopernqecKrre Bonpocbr
1. IrIs upuneAeHHbx otrpeAenenufinu6epnre oAHo urrE 6onee, roropoe(rre) nonuo
coorBercrByror floHsr]rro <Vrnosar roqKa>).

tr Vrnonas rotrKa x - TaKaflToqKa, flpllHaAnexarqa-f, MuoxecrBy X , roropau rJe 4BJrf,orct
BHyrpeuHefi ro.urofi nro6oro orpe3Ka,lgxarrlero n X .

tr To.rra x e X HasbrBaercx yrnonofi Tour<oft, ecnn npeAcraBrrenueBuAa

x=mr +(l- o)*', xr,x2 eX,0<d<1 sosMoxHoror4a,KorAa xr =x2 =x.
tr Toqra x e X Ha3blBaercx yrnonoft ro.rKofi, ecJru npeAcrttBJreur,re BvAa

x=6r +(l- o)*', xr,x2 eX,01a<1 sosrdoxHororAa,KorAa xt =x2 =x.
D To.ma x e X H€BbrBaercr yuonoft rouxoft, ecrru upeAcraBJreHne Bv.{a

x=&1+(1- o)*', xr,x2 eX,0<-rz11 sogMoxHo rorAa, KorAa a=0.
tr ,{pyrofi orBer:

2. [afire orpeAeJren]re uoH.f,Tt4x <KoHrponupyelarrft Qarrop>.
II. IlparurqecKrre 3aAarr[
1. flpzneAlrre 3JI[I K KaIroHI,IqecKoMy r;u[y Lr 3a[r{ru}rre HaqanbHyro crrMuJreKc ra6nuq[. Ecnlr
rpe6yetcr BcrloMorareJrbuaf, sa4a'ra, To cr4MrrJrerc ra6nuqy 3arrr{rrrr{Te Anr Hee. Paspe$aerca

76
108

[oprAKoBar HyMeparlr4r IIepeMeHHbD( x l x12x2t...



W(x)=6xr+xr+max
2x, +3x,

x: 3x.-+2x,

-6xr+x,
x1>x2

Orser:

<10

>20

<35

>0

3anumure coorBercrByrouyro 3a,4aqy nznefiiroro

0 -3 4 5

23-103

W(*) = 7 x, - x, * xs - 2xo + min

4.3armmure peKyppeHTHoe coorHorlleHne Eennuana rilsHr4x(e[p]rBeAeuuoft 34Aaqu.
Pacnrur[pyfi re o6ogna.r enrre..

Koilauanr.rs Ha cJreAyloq[e qerbrpe roAa 3aKJrrou]rJra KoHTpaKT Ha nocraBKy aBr{aqrroHlrbx
Asl'Irarenefi, no 4 ABr,IrareJrf, B roA. ,{ocryunue [por43BoAcrBeHHbre Morqrocrn r{ cror{Mocrb
npolr3BoAcrBa MeHf,rorct or roAa K rogy. Korrauarrr{r Mo}Ker rr3roroBzrb flrrb,unrmardneft ga
foA, rtrecrb - 3a 2-ft' rpu 3-it u rrrrb - sa 4-ir. croruocrr [po]r3BoAcrBa
ABrlrareJrt Ha [portxeH[r,I cJleAyroq[x qerbrpex ner paBHa coorBercrBeuno 300 000
350 000 u 420 000 gorrapos. B reqeur.Ie roAa KoMraHr.rfl Moxer npol3Becrlr 6o6me

330 000,

Asl'Irarereft, ueu neo6xoAl4Mo, Ho B groM cnfrae ABlrrareJrr.r AoDKHbr HaAJre)KarrIrrM
xpaHl'ITbcs Ao I,Ix orrpy3Kl,I norpe6urenro. CrouuocrB xpaHenlrr oAHoro ABr{rarenfi
MeHrercs or roAa K roAy r{ orleHLrBaercxr 20 000 4onlapoB Anr nepBor.o ro4a, 30
,qonJrapoB - Anr Bropofo, 40 000 AonnapoB - Anfr Tperbero n 50 000 AonnapoB -

5. ftn [pI4BeAeHHoft rvrarpz.ruoft zrpu :rraftAprte rrr{}Kuee r,r BepxHee 3HaqeH}re. Ecrr n]r B r.rrpe
ceAJloBarr ro.rxa? flo.reMv?

Bapuanr 3
I. TeopernqecKrre Bonpocbr
1. Zs npnneAeHHbx Soprr,rynraponor nrr6epr{re oAHy ranr,r 6oree, xoropax(rre) uomro
coorBercrByror orrpeAeJreHlrro BbrpoxAeunoft yrnonoft ro.mx.

tr To'rxa x e X Ha:|blBaerct BblpoxAeuuoft ymosofi roqrofi, eclrur [peAcraEnerr4e BVAa

x=@ct +(l- o)*', xt,x2 eX,0<q<1 nosrdoxuororAa,KorAa xt =x2 =xt

l-Ir



tr To.ma x e X Ha3blBaerct BbrpoxAeuuofi yrnosofi to.xoft, ecJrrr xors 6rr oAHa lrs ee
KoopAI,IHar, coorBercrByroua{ 6aruqroft flepeMerruofi , panna Hynro.

D To.uca x e X Ha3brBaerct Bblpoxlennofi yuosoft ro.rKoft, ecrn xors 6H oAHa rls eCI

KOOpAr.rHaT paBrra Hynro.
tr Toqra x e X H&tblBaercs BblpoxAenuofi yrnonofi ro.rrofi, ecJrlr [peAcraBneu4e BLrAa

x=6,1+(1- o)*', x',x2 eX,0<q<l noguoxnororAa,KorAa a=0.
2. [ailne orpeAeneHrre rorurrr,rr <Hexourpouupyeurrft cnyraft uufi (f arrop>.
II. IlparctnqecKne 3aAarrr
l. flpune4nre 3JIII K KaHouuqecKoMy BnAy Lr3au[u]rre Harrrurbuyro c]rM[JreKc ra6nurfiy. Ecnu
rpe6yercx BcfloMorareJlbHafl sapLaula, To c]rMrrJrerc ra6nuqy 3alnurr4Te Anr Hee. Paspeigaercx

4. 3anururETe peKyppeuTHoe coornolreHze Bennuana Nrr Huxeflp]rBeAensoft 3aAar{u.
Pacuur[pyfi re o6oguaq enr4fi."

llpe4npLIatue ocyqecrBJuler 3axyrrKy Kyplruoro Msca Arf, rrpou3BoAcrBa Koucepnon c ropronofi
5 neAenr. 3aryuounar ilaprvte.rparrfia 100
crlr or e€ o6reua lr cocraBJrrercx kflm), tAe m

enrc npeArrpnrrlrro norpe6yercx z(t) e]4uuuu
M{ca, rAe / - HoMep HeAenLI (z(r) rarxe KparHa 100). Ecnu K KoHrIy HeAeJrr4 upe4npr,radr,re
pacxoAyer lre Becb 3a[ac Kyplrnoro Mfrca, To oHo ocraroK xpaHr.rr B xoJroAI4JrbHr{Ke, roJroprtft
apeHAyerct. Ctouuocrb apeHAbI3aBlrcplT or o6r6nra xparrrrMoro Mflcav cocraBJrrer s(ln),rAe m
KoJII{qecrBo coreu eALIH}rII Mrca. Cocransre rrnaH 3aKyrroK Kypr4Horo Msca (n cornxx el4unuu),
xoropufi uorpe6yer MIdHlIMttrIbHbD( 3arpar Ha 3aKyrrKlr r{ xpauenue B xoJroA}rJrbHr{Ke.
5.Ats npllBeAeuuoft uarpuvnoft nnprr uaitalrte Hr,rlr(Hee H BepxHee 3narrenr,re. Ecm nz B r,rrpe
ce.4JloBar roqxa? llo.rer\dv?

IIOp.IAKOB{UI Hpepaqut IIepeMeHHblx X i X1tX2t...

Orser:W

X

=x .tr3 +mtlx
3*, <41

>12

<70
>0

2. [ama HeKoropail c]rMtIJIeKc ta6twJa.3anrurrEre coorBercrByroqFo 3aAa.ry mauefiupro

78-32
-l 210
2 7 -3 4ls

10 42
0-2 3 8

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



BapuaHr 4
I. TeopernqecKrre Borrpocbr
1. B npoqecce perrrenuaga4aqr4 nunefinoro [porpaMMr.rpoBanr{r ycraHoBneuo, rrro A4s Bcox
orpl'IllarenBHbx gnaqeHlafi uuxcrefi crpoKlr He cyqecrByer crporo rroJroxr4TeJrbr{bx spra.rerrnft r
coorBercrByroq[x crol6qax. Kaxoft BbrBoA r{3 gToro cne.4yer?

tr Kpr,rrepzfi e([([errrnnocrtr ocHoBuoft sagauu yxoAtrr B - co

tr O6nacrr Ao[ycrr4Mbx peueuzfi ocuonsoft sa1arrn flycro
tr fpagnenr qelenofi (pynrqzu paBon HyrrK)
tr Cyrqecrnyer lr eAr,rHcrBeHHo pemenlre ourosuoft 3JI[I
D Apyroft orBer:

2. [afire olpeAeJreHue ilousrus <<BasvcHar. rrepeMenuar).
II. IfparcrnqecKrre 3aAarrn
l. flpranegzre 3JIII K KaHoHLIqecKoMy BuAy rr 3a[r{m}rre Haq,urbHyro cr{MrrJreKc m6nr,rp1y. Ecnr,r
rpe6yercr BclroMorarenbuarl34Aarla, To crrMrrJrexc ra6nuqy 3anr{[rr4Te AJrr Hee. PaspQuaetcr
[OpsAKOBat Hyl\[epaq]It [epeMeHHbD( X i X1tX2t...

3. [aua KoHerIHat cl4MflneKc-ra6tugaBcrroMorarenrnoft sa4a.ru u ueJreBilr Qyrrq"r
ga,qaqu. 9au[[rr.rre Harrturbuyro cuMrrJreKc ra6nuqy ocuosHoft ga1aqil.

Pacurnr[pyfi re o6ognaq entrl^.
Kolrnanv.s Ha cneAyroqne qerblpe roAa 3aKJrK)qfiJra KoHTpaKT Ha [ocraBKy aBr.raq]ronlrbD(
gnrarareneft,no 4 ABlrrareJrt B roA. r{ocrynnrre upor,r3BoAcrBerlubre MorrlHocrr{ r,r cro4MocTb
IrpoLI3Bo.4crBa Melrtlorct or roAa K ro4y. KounaHlrr MolKer r.r3roroBr.rrb rrf,Tb Ael{rareheft sa l-trr
roA' Ilrecrb 

- 3a 2-fi, rpu 3-trt u nsrr - sa 4-ir. Cronnrocrr [por,r3BoAcrBa oIHoFo
ABl,Irarels Ha uportx(eHl,Ill cneAyroulr4x rrerbrpex Jrer paBHa coorBercrBesuo 300 000, 330 000,

pcnonuoft

try

X

2xr-4x, +max
2x, -3x, <12

6x, +7 x, - x, <102

x,+xr)l
xlrr3 > 0

Orser:,r=

0 -3 4 5

8 2 -23
-2-6 10 I

6t-32
0418
0 0 0 017

w(x)= x, *2x, * xs -3xo -> min

4. 3anzmure peKyppeHTuoe cooruorrreHrae Eennuana grlrflHurKenplrBe4eunoft 3a4arrlr.

350 000 u 420 000 4onnapon. B re.reHl,Ie roAa KoMrraHr{r Moxer nporircBecr}r 6olrure



ABl,Irareneft, qeM Heo6xoAllMo, Ho B gToM cnfrae ABr,rrareJrr4 AoJrxnbr rra,qnexailIl,rM oqpa3oM
xpaul,rrbct Ao I,IX orrpy3Kll uorpe6ureno. Crorauocrb xpaueH[s oArroro ABr,rrareJrr ra]Kx(e
MeHrercr or roAa K roAy lr orleHlrBaercr B 20 000 AonnapoB Anr [epBoro ro,qa, 30 00q
AoJrrlapoB - ,.Irs, Broporo, 40 000 AonJrapoB - Anr rperbero r 50 000 AonnapoB -- Airt
qerBeproro. B Ha.Iare [epBoro roAa KoMnaHr,rs r.rMeer oA]rH lB]rrarenb, roronrui K or4py3Ke.
Paspa6orafiTe onrfiMarrrnufi rrJraH rrporr3Bo,qcrBa gazrarenefi .

5.Ins upIIBeAeHHoft Iraarpz.urofi rarpu laaftwrre Hrrxnee rd Bepxuee 3uarreur4e. Ecrr n{ B }rrpe
ce,unoBaff ro.ma? floqeuy?

Peftrnnr xonrpo.rrr }lb3

Bapuanr I
Or,rpua, c ) reroM Tpex Bo3MoxHbx BaplraHToB [oBeAeur,rr flapruepa (crparernft B1,42 r B3)
paspa6orana ABe crparerr.M csoeft AerreJrbnocua: Al u A2. flpu6unr (fnpuu aij n cufyaqur.r,
KorAa oua nu6upaer cBolo crparerlllo Ai, a uapruep - crparernro Bj, [p]rBeAeHa n safranuofi
llJlarexnofi MarplIIIe.Ioxalarr, rITo graMarpr,IqaHe llMeer ceArosoft TorrKlr unaftru
orITIaMaJIEHoe perueHlre 3aAaqu B cMerrraHHbD( crpareruxx a) rpaQuvecrrau cnoco6oru, 6)
cBe,qeHr,reM pertreH[.f, r,rrpbr K 34Aarre ;rzneftnoro [porpaMMr4poBanu.f, .

A:12 4 3;3 5 2l
Bapnaur 2

Ozprraa, c freroM Tpex Bo3Mo)KHhx BaplraHroB roBeAeHr,rs naprHepa (crpareruft Bl, B2 u B3)
pa:pa6omna ABe crparerr.rr,r csoeft Aef,TenbHocrz: Al u A2. flpu6rur (pupurr aij r cutyaquu,
KorAa oua nu6upaer cBorc crparerlllo Ai, a napruep - crparerzro Bj, [pr,rBeAeHa r sa.{annoft
nnatexnoft Marplrlle. flora3arr, qro gTa Marpnqa He ilMeer ce4uonofi ToqKr{ unaitrn
orITI,IMaJIbHog peureHne 3a.I:arlla B cMerrranHbrx crparerraax a) rpa([uuecrnu cnoco6ov, 6)
cBeAeur,reM pemeur.rr rrpbr K 3a,qaqe nuneft noro [porpaMMr,rpoBanrrs.
A:[ 1 3 4;4 2 2]

Bapuaur 3
crpareruft Bl, B2 u B3)
Qraprrau aij n cufyaquu,
rrpr4BeAena n safrauuoft

rla He r.rMeer ce.unonoft TorrKLr uls'ainu
orITI{MarIbHoe peIIIeH}Ie3aAaqu B cMemannbrx crparenrrx a) rpaQuqecKlrM ctoco6ou, 6)
cBeAeulreM pemeHlrJr larpbr K 3aAarre lprneft noro [porpaMMilpoBaHr.rr.
A:[426;238]

Bapnanr 4
Or.rpua, c freroM Tpex Bo3MolKHbD( Bapr,ranToB
paspa6orana ABe crparerlrr,r csoeft AerrenbHoc
KorAa oua nu6rpaer cBoro crparerurrc Ai, a n
nnarexnofi Marplrqe. florcasarr, nro 9Ta Marpll
oIrrI{MaJIbHoe pemeHlle 3aAaqu B cMerrranHbrx crparerutx a) rpa(fuuecrnu cuoco6oru, 6)
cBeAeHr,reM perleHus r,rrpbr K 3aAaqe nr.rnefinoro [porpaMMr,rpoBanufl .

A:[4 2 l;2 0 3]

6) SrcgaMenau[onnrre souDocrr no AncuuurnHe:
l. OcnosHrre [ourr]rr ]rccneAoBaHu.r ouepaqufi.
2. 3aAa'aa lzueftnoro rporpaMMlrp oBan:lra (3JIn). flocranosx a saAaqv.



3. flpzrrreprr 3JIil. 3a,qaqa o rlrrqeBoM paq?rone.

4. flprErraepu 3JI[I. 3aaaqa o unaulrpoBaHlrrl npor.r3BoAcrBa.
5. flpzuepn 3JI[I. TpancroprHarr sa1a'ta.
6. 3JIII. IlpuneAenrre K KaHoHLrqecKoMy EruAy.

7. 3JIII. feorraerpuqecKr,rft crrrrrcl. Vuoear rorrKa. Cry 1aii 1.

8. 3JI[I. feorvrerprqecKr4fi crrlrrcl. Vuonas rorrKa. Cly.raft II.
9. 3JIfI. feorraerprqecKr,rfi crrlrrcn. Vmosas roqKa. C4^1aii 111.7. lrJrll. I survrgrp[.19riru4r4 tiM.bluJl. J IJtut il)t lull(a. lvJry{aI4 lll.
10. 3JIII. Curvrunerc-MeroA. (Doprraa sarrvcr43aAarrlr qepe cno6oAnrre uepeuennrrQ.
I l. 3JIII. Cuuulerc-MeroA. flepexo4 r Hosofi yrnonofi rorrKe. Cnyrau I r.r II.
12. 3JIII. Cuuunexc-MeroA. flepexog r nosofi yrnonofi rorrKe. Cnyrau III.
13. 3JIII. Ctttuuerc-MeroA. Brr6op naqamHoft yuorofi rorrKrr. Anarus rr,troxect{a X.

Cnyuair R: M.
I 4. 3ana.ru AruaMurrecKoro [porpaMMrrpoBaHr,rs. Cxer4a Eemrruana.
15. flpuuep pertreHrr.r salLaqu lraHaMr{rrecKoro nporpztMMr,rpoBaHrax (.ruclo cocroxfufi ue

6oree 3, uuclro erarroB ne 6olee 3).
16. Teopux rnrp. Bugrr vrrp vr MeroAbr l,rx Qoprr,ratr43argnkr.
17. AnrarouucrrrqecKl,Ie KoHeqHbre lrrpbr. Pemenne B rrrrcrhrx crpareruf,x. CEanolas roqKa.
18. Teopur urp. MarpIiIrIHbIe 

'rrpbl. 
Pemenne lrrpbr B cMertraHHbrx crparerlrffx.

19. Teopzx nrp. Irlrpn c flp]rpoAoft. flpunarue peureHr,rft n ycnonuf,x HeorpeAenenirocru.
20. Teopus nrp. Kpurepnft paruoBecrre.Hsua.

3aAa.rn:
l. 3anmlure 3aAarry nraneftnoro fiporpzrMMr,rpoBaHr,r.s B KauonraqecKoM BvAeu
HarlanbHyro cr,rMnJreKc ra6nuqy.

W =0,5xt+2x, +max

\*xr16
2x, + xz>. 6

4-xr<t
0,5x, - xz) -4

\7x2 ) |

2. 3armtlnure 3 4Aaqy nraneft noro flporpaMM]rpo BaHr4 t
HaquurbHyro clrMrrJreKc ra6luqy.
W = 4xr +3x, + max

B KaHoHrrqecKoM Bv4eu nocrpo{re

2*t - xz) 0
0,5x, - xz 10

xr+xr35

\,x2) 0

nocrpo{re



3. 3anuruure 3aAany luuefinoro nporpaMMr,rpoBaur{r B Karrog}rqecKoM Br,rAe r{
HaqarrlHyro cr{MrrJreKc ra6nuqy.
W=4xr+3xr+max

x, < 4000

x, < 6000
)

xr+=xr<6000

X1rX2) 0

4. 3auumure 34Aaqy nuneftnoro rrporpaMMr,rpoBanur B KaHoH]rqecKoM BuAepr
HaqarbHyro crrMuJreKc ra6nnqy.
W =L5xr + 33x, + min

5. 3auruure 34Aarry nunefinoro [polpaMM]rpoBrurur B KaHoH[qecKoM Br{.ue }r
HaqarbHyro cr.rMrrJreKc ra6nuqy.
W = 4xr + 2x, -> max

x1*2xr16
x,*xr19

3*, - x, <I5

X1rX2) 0

6. 3aunurre 3aAarry nunefinoro [porpaMMrrpoBaHr,rf, B KaHoH[qecKoM BfiAev
Harrarrbnyrc clrMrrJreKc m6nrqy.
W=4xr+2xr+max
x1#2xt1$

\*xr1)
3*, - x, <I5

\rx2) 0

7. Peunre rpaQuvecru 34Aarry ruureftnoro nporpaMMr,rpoBarrut
W - 4xt +3x, + max

2*, - xz>. 0

0,5x, - xz 10

xt+xr15
\,x2 ) 0



8. PeIunre rpa$ravecxr,r saAany m.rneftuoro ilporpaMMnpoBaHr{t
W =2xr + 5x, + max

x, < 400

x, <300

\+x2<500
\rx2) 0

9. Peuure rpaQuvecru 3aAa.ry naneffnoro [porpaMMr,rpoBaHr{t

W =4xr+3x, +max
x, < 4000

x, < 6000
)

xrtaxr<6000

\,x2) 0

I 0. Peuure rpa$uvecrz 3aAa.ry nuneftnoro ilporpaMMr4poBaH[s

W =15x, + 33x, + max

3xr*2xr>6
6xt + xz) 6

x,20
xz>I

I l. Peunre rpaQu.recru 34Aa.ry nnnefinoro rporpaMMr4poBaHr[t

W = 4xr + 2x, -+ max

12. I:r,fl. Hr,IxelpllBeAennofi 3aAaql{ nrnefinoro [porpaMMr4poBanns 3arrzIwrre
Bc[oMorarenbHyro 34Aa.ry.,{nx gannoft ncnonaorarenrnofi sapLaqfi 3arruurure
cr{MrrJreKc ra6nnqy.
W=xr+x2+2xr+8xn+min



13. Anlx HI,IXerpI,IBeAeHHofi sa4arrtrnl4ueftHoro [porpaMMr4poBaur{r 3arruur}rre
BcfloMorareJrluylo 34Aa.ry. ,{nx 4annofi ncnouorarenrnofi saryaqn 3arrr{rrrr4Te nauanrnfiro
cr,rMrrJreKc ra6nuqy.
W = \ +3x, +2x, * x+ -3x, + min

\+xz-4*rtx+-3x,-3
xr-4xr+2xo-5xr-6

-2*, - 5*, + 8x, * xu -J
Xi ) 0, i=1r...r5

4. I{err,r orrr,rqarorcs HeorrpeAeJr€unrre HeKoHTponvpyeMbre (farropu or
HeKoHrpoJrlrpyeMbD( (f arropon?

Ycranosfire (parr HaJrnvtns, B ]rrpe ceAuonofi to.rfu.14. [aua [JrarexHur Marprrrla ]rrpbr.

| 23
4 01
230
15. ,{ana flnarexHail Marpr,Iqa ]rrpbr. Yctauosure Qarr :rraJrvt.rrns, B r,npe ceAnonoft to$u.
2471
6337
12 8 5

16. fiawa nJlarexuutf, MarpI,IIIa rrpbr. Ycranosrre Qam laaJrvrqvr B ]rrpe ce4ronofi ro$u.
2725
t4 11 6 9

8 5 210

3rsa.r,Ieuarlnonsrrft 6rnner coAepxur oAlrH Borrpoc lr oAHy 3a4aqy. Bonpoc onpe4enrefcx
cnyuafinrnr o6pasorra rrs BblrlreflpllBeAerrHoro crrncKa BorrpocoB. 3aAa.ra o[pe.4eJrserct
aHanorlltlHo lrs nepeqnfr.sa.plaq. Houepa Borrpoca vr sapLaqv s 6firere oupeAerrrorcs
HelocpeAcrBeHrro Ha gK3aMeHe [yreM cnerroro nrr6opa cryAeHToM KapronKr,r c nonaep$rra (,Unr
BorlpocaBAI,IaIr&3oHeot l Ao ll, I;nt3a4ac.r-ot12lo27 3aBbFreroMrnavenr,rx ll).

r) nonDocrr l.rrg rconrponq caMocroqremHofi pa6orrr:
1. .{aftre onpeAeneHue norurr'rr "Onepaqul".
2. [afire otrpeAenenrre florrflTprl "Kourponnpyerrarrft Qarrop".
3. Karrae KoHrpoJILrpyeMbIe Qaxroprr rplrcyrcrByror B rpaHcroprnofi sa4ave?

5. r{afire otrpeAeneHufl. lousrrrs. "Kpurepufi s(f(perrznnocrlr".
6. ,{aftte oupeAeneHue AerepMuHr,rpoBanuotrt sa4a'rezccJreAoBaHnn onepuruilt.
7. B qdnr cocrolrr ocnosHofi rrprrcHaK sa4a'rru nrEnefinoro uporpaMMr.rponanua?
8. [atrtre oupeAeneHr{e 3aAaqe AuHaMr{rrecKoro [porpaMMr,rpoBaHr4r.
9. Karue Ana cnoco6a cyqecrByror perxeHnfl.3aAasn r{ccJreAoBaHr,rr onepa{uft,
upucyrcrByer HeKoHrponzpyelarrfi clyraft uuft rlarrop?
10. ,,{afire olpeAeJreHue o6tacru Aorrycrr,rMbx pemennfi
I l. Kaxne 3a4avtnI4ccneAoBanrrfl oilepar\r4ft nasrrnarorcr MuoroKpr,rreplrtrnbHrnru?
12. Ilpnne4Ilre [plrMep MHoroKpr4Tepuanrnofi saraqrr r4ccJreAoBanttn onepurytfi.

cfyuafiurx

f xotopofi

13. [atrzre oupeAeneur4e sa4Larrnnr,rneftnoro [porpaMM]rpoBanvrfl.(3nll)



14.
15.

16.

Karurrau cnoftcrnaruu o6ta[aer KaHou[qecrar 3JIII?
B.r0Nr cocror{T ocuoBHrur 3JIII?

oAHa r,r3 nepeMeHHbrx (ronrponnpyeMbrx r[arropon) npor,rsnonrna?
17. .{aftre o[peAeneHr{e rrorrflTr4g "Yuosas ro.rKa".
18. B .r€Nr cocrolrr reoMerpr.rrrecruft cMbrcJr yrnoroft roqru?
19. Karue roqKpr y MHoxecrBa Kpyr rBrsrorcr yuonrnnu?
20. Cr[oprr,rynnpyfire rpurepraft yrnorofi roqKr.r.
21. florcuure, rrro rrpeAcraBJr.f,er co6oft 6aguc yrnonoft ro.rrn?
22. Karne nepeMeuubre e 3JI[I rBrrrorcs 6aszcHrtrur?
23. Karue repeMeuHbre e 3JI[I HrnbrBzuor cno6ognrnuu?
24. ,{na raxzx 3JIII uoxer 6rrrr npvueu€u reoMerprrrecxutrtuero4?
25. 9to rpeAcraBJulrcr co6ofi qeneBzur (fynrqux Ha urocKocrut upu rpr,rMegeHlrrt
reoMeTp[qecKoro rueroAa?
26. Kaxnu o6parou crpolrTcs o6nacrr Aorrycr]rMbx pemenufi na nrocxocrn?
27. Karuu o6pasorra orpeAentercf, perrreHue 3JIII c roMorrlbro reoMerpr,rvecro{o MeroAa,
KOrAa OHO Cyrqeornyer?
28. B rcarr,rx cJrfrairx Mox(Ho ycraHoBr.rrb reoMerprlqecKr,rM MeroAoM, rrro peilreH{x 3JIII ne
cyrqecrnyer?
29. B rarou cnfrae Mo)r(Ho ycraHoBr,rrb reoMerprrqecKnM MeroAoM, .rro peupnue 3JIfI
co4epxoaT 6ecxoneqnoe MHoxecrso roqer?
30. Karnrur.r ceoftcrsaMl,I AoJIXHa o6nagarr saraqa ruEnefinoro [porpaMMfiposaf,nx, qro6H
MoxHo 6ruo flpr{Menrrb cltMrrJreKc MeroA 4lx e€ peurenur?
31. B q€u cocrolrr uporleAypa rroJr1'..reHr{r sarncn 6agraurrx
cno6o.unrre?
32. Karuu o6pasorra npeo6pasyrorca r4cxoAHru{ qeneBilr (fymqza 3JIII B rlerreByro
(pynxqnro, 3arrr{canuyro or ceo6oAHbx rrepeMesurx?
33. I{ro co4eplKr,rr JreBUr Ir Bepxurr .racrLr cr,rMrrJreKc-ra6nnqu?
34. I{ro co4ep)KHT rleHTpaJrbuzur qacrb cr{MrrJreKc-ra6nzqu?
35. tlro cogep)Kr{T H}rxnf,s qacrb cr.rMrrJreKc-ra6nuqu?
36. rlto co.qepxlrr [paBar rracrb cr,rMlJreKc-ra6m.rqrr?

Karze Aeitcrnns, ueo6xo4ranao [peAnpr,rurrb rrpu noJryqeH[r,r KaHoH]rqecrofi pJIlI, ecnr,r

rrepeMeHHFx qepe3

3aAarIlI BCeI,{a

37. Karuu o6pasorra o[pe.qeJltercs cno6oAua-f, [epeMeHHa.f, KaK KarrAltAar Ha FepeBoA B
6aslrcurre uepenrennrre?
38. Kaxzrra o6pasonr oupeAeJltercr 1asficuafl, rrepeMenHil{, Koropru E 4airluefirueu
rrepeBo,{r,rrcs s cso6o4uue?
39. Karofi ctryuait peanrrgyerct B cr,rMnJreKc MeroAe, r{3 Koroporo BbrreKaer Bhr4oA o roM,
qro 3JIII perueua?
40. B KaKoM cJrrrae c rroMolqbrc cI4M[JreKc MeroAa (peuenua racxo,unofi sa*4a.[.r)
ycraHaBnlrBaercr, qro 3JI[I He lrMeer peruennfi?
41. Karue Aeitcrsufr. ueo6xograuo upeArrpr,rHrrb B crlMuJreKc MeroAe, BcJtrr Bce
roe(f(fuqnenTbl Ilenenoft Qynrqvril,sarwtcarruoft or cno6o4nrrx nepeMeHHbrx, uenrufe uyw,|
42. B qENI cocrouT BcrloMorareJrbHuur 3aAaq ur,rnefinoro rrporpaMMuponauux?
43. B raxr,rx cnfruux crpor{Tcr BcrroMorarelrbHas. sa1a'lo;?
44. Iloueuy 3Haqeur.re qeresofi rbynrquz BcrroMorarenruoft
HeoTpr,rrlaTenrnoe?
45. ,{ouycrunr BcrloMorareJlbHarr sa7iavra perneHa. Karofi BbrBoA cJreAyer, ecJrr{ 3HarreHr4e
qenenofi (fyrr quu B ToqKe pemeHr.Irl BcfloMorarenrnoft 3a1auv crporo uoaoxnrenrr{a?
46. B xar<orra cnyqae MoxHo nsrv€prrnnarr cron6eq B cr{MrrJreKc ra6rurqe? IlQuerray ero
gonycraercx?
47. Kaxrarvr o6pasou ocyqecrBnrercs flepexoA or perxeHns BcrroMorarenuroft 3aAaqLr K
ocnosuofi (sauena gJreMeHToB nr.rxneft qacrr,r cr.rMnJreKc ra6maqu)?
48. Karru csoftcrnol{ o6raAaer rpr.rrepufi s([(fexrrannocru B 34Aarre Ar.rHaryrqeororo
rrpo rp aMMr{ p or,auufl (3AD ?



49. floveuy peIueHLIe MnorogTalluofi eaAa.rz nyr€ru [ocneAoBarelrnoft orrrlrMl,Barlr4ar Ha
KaxAoM IrIaFe He BcerAa Aaer oururraanrnrrft LrHTerpaJrbntrfi pesyntrar?
50. Pacururfpyftre nonsrre "Cocro.sufie" n 3,{II?
51. 3anururEre peKyppeHTHoe coorHorrreHrre Eenmuana?
52. B q€rr,r cMbrcJr Syrr qut,t flepexo,qa cocrosHras?
53. [afire o[peAeneu]Ie fiolrtr]n "Ycrosuo-orrrr4MrrJrruar eQfreKTuBHocrb".
54. Karnu o6pasorrt paccqvrblBaercs ycnoBno-onrrrMnrrbHarr eQ(perrznrfocrr Ha
rrpeAnocneAueM, rrpe.qlpe.q[ocnelueM ]r r.A. urarax?
55. B.r€Nr cocror,rr o6parnoe npoxoxgeune 3[II?
56. Karoft pe3ynbrar BBIreKaer us o6parnoro trpoxo)KAeH]rr rpI,t pertreur{Lt 3[II?
57. B .rOM cocror{r nprMoe rpoxoxAeune 3[fI?
58. [aftre oflpeAeneHvrfl. rroEritrufi. "I,4rpa".
59. B.reM orJrr,rq[e rrapHbrx Lrrp or MuoxecrBensrx?
60. [aftre o[peAenenue [orurr]rro "Crparerr.rf,".
61. 9erra ornlrraK)Tcr KoHequbre r,rrphr or 6ecronequrx?
62. lailrre olpeAenenr{e rroHflTr.rro "Aurarour,rcr}rqecKas. vrpa', .

63. Ilo'rerray aHTaroHlrcrlrrlecKl{e urpbr Ha3brBaror }rrpaMr.r c HyneBofi cylnraofi?
64. 9erra orlvqarorc.fi qr{crbre crparerr,nr or cMerrraHnrx?
65. laiare o[peAeneur4e rroHrrr4ro "Ilflar6x:aafl Marpr4qa urpu".
66. ,{afire onpeAeJreH}re rorurr}rro "I{eua urprr?".
67. B xar<orr,r cnyqae KoHeqHnr MaTpr,rtrHar r,rrpa r,rMeeT ceAnoByro royry?
68. B qOrr,r cocrollT rplIHIIun raparrrr,rpoBaHHoro pe3ynbrara npu ru6ope crparerr4pr urpoxa?
69. 3anuruure 3aAa.ry nvueftnoro uporpaMMr.rpoBaHnr AJrf, rrepBoro rrrpoKa.
70. 3auumure 3aAa.ry nlrnefiuoro [porpaMMr.rpoBaH]r:r Ars BToporo ]rrpoKa.

7 . yIIEBHO-METOAT4qECKOE I4 I,IHOOPMAUT,IOHHOE OEECTTEqEHUE
Ar4C rIIIIIJII,\ Hbr (MOAyJIfl )

a) ocnosHas rureparypa:

1. EanAnn K. B. MateMarl{rlecKoe rrporpaMMr.rpoBaHr,re: Vqe6nur / K. B. Bat4uu, H. A.
Epnsraron, A. B. Pyrcocyen. / IIoa o6rq. pea. A.o.H., rpo0. K. B. Eanauna. - 2-F uzt. -
M.: I4s.qarenbcKo-roproBa"f, KoproparJr s. ",{aruron uK",2012. - 220 c. ISBN 9lg-S-
394-01457-4

2. C.M. Oxynon, O.A.Iecton.,{uuauu.recKoe nporpaMM}rpoBuruue. - M. : EI4HQM, 2015.
- 299 c. ISBN 97 8-5-9963-2572-6

3. JI. B. Kono6arrrxuna. Ocnosrr reoplrlr urp: yre6noe noco6ze . -M. : BI4HOM, DOt+.-
I 98 c. ISBN 978-5-9963-2365-4

6) lono.rrnfireJrrnaq fl [reparypa :

4. Torapen B.B. oAeJI[ vt peIueHI,It: Zccne4onaur,re oneparr,rfi Ana sKolroMr{croB,
rlorll{rorroroB }r MeHeA)KepoB. - M.: OI,I3MATJII4T,2014. - 408 c. - ISBN 978-5-9021-145I-
6

5. f.A. fa4enrlrrEna Bnegenlle B reoplrrc lrrp : yre6uoe noco6r,re / f.A. fa4emuir,rna, A.E.
Ynnrzucras, VI.C. Bua4I,rnrzpona; M-no o6pas. u Haprr Pocczz, KasaH. HarI. rrccJreA.
rexgorr. yg-r. - Kagaur : I4gA-so KHI,ITy, 2014. - ll2 c. - ISBN 978-s-7892-n}9-8.
6. Lllanxr.rn A. C. Teopur pLIcKa I4 MoAenr{poBaH}re pr4cKoBbrx cnryaquit: V.r(6Hran 4nr
6aranapon I A. C. TT14161411, B. A. Illaurr.rn. - M.: Irls4arenrcKo-roproBafl Kqprropaqut
",{anrKon r Ko", 2014. - 880 c. ISBN 978-5-394-02170-l

n) llnrepHer-pecypcrr lr neD[oAraqecxne [gnauns:
1. BoprEc Bo.rpurzuon Teopua k:l-p Lr r{ccneAoBaHne orrepaquft. - pexzu Aocryrra:

http ://www.intuit.nrlstudies/courses/67615 3 2/info
2. Huna Kocrrorona Ocnosrr MareMarl{rrecKoro MoAenr,rpoB auvrs.. - Pexrau Aocryrra:
http ://www. intuit.ru/studies/courses/6 6/66linfo



3. Xypnal <MareuauqecKarr reopur nrpLr e0 npuloxeulr.f,> . - Pexuu Aocryrra:
http ://meta.krc.karelia.ru
4. Xypnan ",{ucrpeurrft aHarnrs r{ r4ccneAoBaur,re oleparlnir". - Pexzrrl Aocryrra:
http ://math.nsc.nr/publishine/D4OR/daor.html

8. MATEPI,IAJISHO.TEXHI4qECKOE OBECIIEqEHI4E
IncqurIJII,IHhr (MOAVJIE

Jlexqzonuble ayAIrropI,IlI, ocuaT.Tl0nnrre .qocrofi (4nx rr,rena unn uapxffa), erpanou
AJrr [poeKrl]rouubx cr{creM, rrpoeKToporra ra noyr6yrorvr.

Ay,uuropuvr Nrfi. rIpoBeAeHIrt na6oparopHbx 3aHf,Tr,rfi, ocnarqdnHbre coBpenrenn$nrrra
nepcoHuulbubruI,I KoM[blorepauv, o6re4un€nnrrur,r B noKrurBuyro BlFrlrcJrurenbuyro cprr r,t

yKoMrIneKToBarrHBIMr{ ueo6xoAnrrahrM clicreMHbrM }r [p]rKJraAHbrM nporpaMMHbrM
o6ecueqenlreM, ayAllTopr,rr.r Bhrrrl4cJrr,rreJrbuoro rIeHTpa.



Pa6oqa{ nporpaMMa A}rcrlI4rlnr.rHbr cocraBJreHa B coorBercrBura c rpe6onauurrr{n O|OC BO

rro HaupaBneHr.rrc 0 I . 03. 02 flpnrna4narr MareMaruKa r,r un([opnrarzra

Pa6o.ryro uporpaMMy cocraBr4Jr

Peqenseur
(npe4crauurenr

flporpanrrua paccMorpeua r,r ogo6pena Ha 3aceAarrrEra ra(fe4pu OnfIM

3aseayroqnfi ra$e4pofi C.M. Aparensg

(OIIO, uoArr{cb

Pa6o.ra{ [porpaMMa paccMoTpeHa n ogo6pena Ha 3aceAauwu yrc6Ho-MeroAr,r.recrQft KoMr,rccrrr4

HaIIpaBneHr{rr os cl

(uecro pa6oru, AoJrxHocrb,

flpe4ce4areJrb KoMlrcclrr{

JII,I C T IIEPEYTBEP)I(AEHI,Ifl
PABOTIEfr IIPOIPAMMbI AITCqUTIJII,IHbI (MOAyJIfl)

Pa6oqas rporpaMMa o4o6pena na /4/-/9 y,re6nrui ro4

flpororon sace4arrrle, ralpe4prr Ns -/ or

3ane4yrorquft ra(f e.qpofi

Pa6o.raff rrpolpaMMa o4o6peua na

flpororon saceAarivfl, raQe4prr Ns

3ane4yroqzfi r<a$e4poft

Pa6o.rar rporpaMMa o4o6peua na

flpororor 3ace AaHvrfl , xaQ e4prr J\b

yre6uufi ro4

foAa

3aneayrorqufi ra(f egpofi


