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Bbrclllero II ooputi}oBaHr,r.f,
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I{Merru A.nerccangpa lpurop qa r.r Hlrrco.nan lpnropb gBlrqa CroJrerosbrx>)
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I-lolruu ocBoenr4s 4r4crlu
tBJlfi]torof, o6y.renue cryAeHToB n
3aAanr r4 MaTeMaTrrqecKoMy anTrapaTy

B npoqecce ocBoeHr.rr na+
cJre.4yra,rrllte o6rqercynbrypnbre KoM
1) cnoco6nocrrro K pa-rpa6orre
cLrcTeMlH:Oro v rrpHKJraAHoIo r
I{Mr,ntarlrroHubx uoAeneft.
oopa3oBaTeJrbHoro KoHTeHTa, flpu
cpeAcTE Ha COOTBeTCIBT{e

2) cnoco6uocrbro [c]Hr4Marb. co
ailnapat (nK-2);
3aAa,ru A[currrrJrr,rgbr :

.Onra4ouIae HaBBIKaMv tro [ocralr
"I4syueune rrpr4Hrllrnon pa6orrr c
.@oprvrzponaHr{e HaBbrxon pa6oru
r{cIIonbSoBaHI,reM Teopu[ I.Itp, Mo
I{ ynpaBJreHur.

,{ucqznnuua oluocllTct K
HarrpaBrrcHr4f, 01.03.02
rrpoxoAr,rr n 7 ceueorpe, rpeArron
r(orotr)bre Moryr 6rrrr, uonyqeHbr B
<flgrrrz la MeroAhr rrporpaMMltpoBaH

3uanux, [oJr] reHHbre B

/lnr Hana:caHus BBlrycKnofi rnanr$ra

3. KOMIIETIDHU?II4 OE

B pesylrrare ocBoeHr,rfl
pe3yJrhrarbr o6pdronan rEx :

I]K-2
3uarr : coBpeMenurrft tvrarenaarr.r
Virretr : ['oHr4Marb, conepmeH crBoBar
Bua4ert : coBpeMeHHbtM MareMarrrqec
OIIK -3
3uarr: tureroAbr paspra6orrrz

ooJIaC',tM OT{CTeMHOTO H rrpr4KJra.4HOrO
vI trMllt ar;f,LroHHbx uo4eleft , Mero,4bl
o6pasonerreJrbHoro KontreHTa, rlp
cacTeM r,': cpeAcTB Ha COOTBeTCTBVe

Yuem: pri*pa6arsrBarr, anrop vrrMu
IIpLIKnaAH ofo nporpaMMup OBAIJvr.s'

uo4eneft, co3AaHlrro vrH
KouTerrra, rrpr4KrraAHbD( 6ar 4anHrx,
cooTBeTCTB['e cTaHAApTaM r4 lrcx
BnaAe'm: nprreMaMr4 no paspa6otre
crrcTeMrro.fo v [pr{KJnaAHOTO n
LrMuraqucrHHbrx MoAeJIeft, npraeuauu
cereft , o6pasonareJrbHofo KorrreHTa. rr
CIICT€M LI OpOACTB Ha COOTBeTcTBr.re rr r4cxoAHhrM rpe6onanzrm

O CB OEHI,Ifl AI4CULI IIJII,T HhI
bI (Mo.qyrx) <Teopur r{rp vr r{ccJreAoBaH}re onepaqnft>

reMbrM B r4coJrenoBaHvr.r olepaqzft IraeroAoJroil{r4 perrreHr{f,

Ar{crlprrrJrr,rHbr cryAenr $oprvrnpye,r u AeMoHcrpr4pyer
rlur4:

r,rqecKr,rx fi rrporpaMMHbrx peuenuft s o6racrz
rpaMMrapoBalJvrfl., MareMarr,rqecKr.rx, unooprraaqr4oHHbD( 14

r uu(poprraarlrouHbrx pecypcoB rno6alrnrx cerefi,
rx 6ag AaHHbD(, TecroB u cpeAcrB Tecrr{poBaHtrfl. crrcreM Lr

14 r.rcxoAHbrM rpe6onauzru (OIIK-3);
eHcrBoBarb r{ rrpr{Meurrb coBpeMeunrrfi MareMaraqeoxufi

3a4arr n o6nacrz uccJreAoBaHur onepaqHft.
rrecKLIMI,I MOAeJrrMlr u aHaJIU3a pe3yJrbTaTOB pacqeToB.

MoAersMr.r rr MeroAaMn nu6opa orrrr4MaJrbHrx perueuzff c
YIIP AB JICHI4' 3 AIIACAMKL NAO4ENCfi CETEB OrO II JIAHI4P O B AHI4.'I

2. MECTO rlr4rrJrr{Hhr B CTpyKTypE orrorr Bo
HbrM AlrcrlzfiJrr.ruulM napuarunnoft qacrr,r OfIOn

MareMarraKa v vnlpopuaruxa. I4sy.reHue Ar,rcqurrJu4Hbr
HaJrrrrrpre y cTyAeHTOB HaBbrKoB rrporpaMMr4poBarrr{r,

PAMKAX AIICqUIIJII{H <ANTOPZTUbI I{ AHAJIH3 CJIOXHOCTI.I).

r.r3freHr{r Aanuofi Ar{cqulJu4Hrr, uoryr 6rrrr rrpr,rMeHeHbr
nofi pa6orrr.

IIIEIOC^fl, OOpMIIpyEMhIE I] PE3yJIbTATE
OCBO rrfl I'mc\urrJrr4Hbr (MoAyJrfl )

o6yrarorqraftcr AoJDKeH AeMoHcrpr{poBarb cJrelyroure

amrapaT
u npr.rM enrrb c oBp eM eHnrrft lrareuarrEqe cr<zft ailnap ar

anIIapaToM

turoprrrMt4qecKux lr nporpaMMrrbrx peueuuft B
porpaMMr{p oBauurs, MareMarrirrecKlrx, uu(f opuaqrronHbrx

l.

r uu$ oprraaqrdoHubrx pecyp coB ruo 6alrurrx cereft ,
6as 4aunrx, TecroB rr cpeAcrB TecrrrpoBaHr{s

14 rrcxoAubrna rpe6onanzrnr
u [polpaMMHbx peruenzfi s o6nacru cprcreMuoro r4

Marr4qecKvx, uH$opruaqrrouHbrx H r4Mrlraur,roHHhx
pecypcoB rno6anrurrx cereft, o6pasonareJrbHofo

:ecToB r,r cpeAcTB TeCTZpOBaHT{tr ct4cTeM }r cpeAcTB Ha
rpe6onanzxrra
ropurMriqecKr.rx u [porpaMMHbrx perueHr,rft n o6nacru

poBauus, MareMarrrqecKr{x, un(poprraaqr4oHHhx u
o co3AaHr.rro zu(f oprvlarlraoHnhrx pecypcoB rrts6anrnrx
KJraAHbrx 6as 4annrx, TecroB lr cpeAcrB Tecrr{poBaur{,



4. CTPYKTYPA TI
O(5Iqas rpyAoeMKocrb Ar.rcuLr rrJ

AEPXAHTTE ArrcqurrJrr4Hbr (MolyJrfl)
I cocraBlrf,er 5 3aqerHbx e,u,rHrrq, 190 qacoB.

Ilb
iln

Pal4en (rerraa)

Alrcll]rrrJr]rHbr

IF
C)()

o)
O

t:!r()
C)

C)
O

c)
H
D

Bu4
BKIIOT]

pi
lI Tpv.

r yue6noft pa6orrr,
ur caMOCTOrTeJIbIIyro

5ory cry4eHror
oeMKocrb (s.racax)

O6renr yue6nofr
pa6omr,

c [pvMeHeH]reM
14HTepaKTr4BHbIx

MeTOAOB

(nuacax I Yo)

@opurr reKyulero
KOHTpOJTf,

ycrreBaeMocTlr

(no uedennnt
ceuecmpa),

$oprraa
npoueNyrounofi

ATTECTAII}IKI

(no ceuecmpau)

s
4
F

c)

(D

o
q)
F

6

I

t1

o

a-

F\5XF
rXH

a
4
HFtiF

E€
+{O

l/.

()
O f-

t/.

I Ocuonnrre
IIOH'.TI,I.f,

3AAaq

r{ocnoAoBaH

VIfl,

ouepauuft

7 r-4 8 6 18

18

7/50 pefirznr-
ronrponr Nsl

2 Jhaueftnoe
rpolpaMMr4
pC)Barrue

7 5-7 t0 8 6/42

a
J [nua.mz.rec

K0e

IIpo{)aMMU
poBrlrrl.Ie

7 B- 10 8 10 18

18

l0/50 pefirnur-
nonrpolr Ns2

4 Ouronrr
Teoprrr4 rrrD

7 11-
l8

l0 I2 1Us0 pefiruur-
rourpont Ns3Bcero 7 l8 36 36 72 34147 3nsaMeH 36.r

1.

Teuut nexquil

Ocuonnrre rroHrrr.rr reopu]r l

3a,qaqa (ypbepa. Ilonsrrae 3J
Kllurepzft e$$errznuocrz. Ife
Bll4u ri xapaKrepncrnxa 3JIII.
344aqa nznefinoro [po]
rrprorpaMMlrpoBaHzr, Ilprane;
IIp orpaMMr,rpoBaHr4r K KaHoHr,rq
Cnnaunexc-MeroA. Ilonxrze yr
clrMrrJreKc-ra6naqrr. Bagracnrre
3![il. Ilourrr.re rraroBoro yr]
rpor.r3BoAcrna. PenyppeHTHoe (
Teopnr vrp. llou.srne crpal
Kn accz(f nxaqr.rfl urp. J{purepni
'Ieopzx vrp. Zrpu c nprapo4ofi

a

4.

5.

6.

lfp u lrccJreAoBaHr{r ouepaqrEft. Tpancnopruas. 3aAarra.
II. Ko_HrpoJrlrpyeMbre lt HeKou"po*rpy.*rre Saxtoprr.
qeBas. Qynrqzx.
K3JII. flpunquu rapaHrr{poBauHoro pe3yrrbrara. O6rqas
paMMlrpoBaHr4r. Ocnonuas 3a1aqa mnefinoro
eHr.re o6qefi pr ouronnoft 3a1a-rrfi nvneftnoro
lcrcoft. feoverpzuecrufi MeroA peneurEx 3JIII.
ronoft roqxu. AnropurM cr,rMrrJreKc-MeroAa. llocrpoeuue
n cno6o,qnrre nepeMeHHbre.

eHztr. Cocrognue clrcreMbr. 3aAa.ra
florrreHrle Eennnaana.

lJraHr.rpoBaHUt

)rur4. llnarexna.fl Marpr,rrla urpbr. Ce4nonax roqKa.
paBHoBecr{s Herua. Cne4enze lrrpbr rc 3JI|I.
llpr.ruxrr.re peruenrfi B ycnoBzrx HeonpeAeJreHHo crr.r.



. JIeKIILIOHHO-CeMI4FIapCKafl

3AH.fl',tl4fl);

. MeTO,4 [poeKroB (paspa6orna z
lpoxox(AeHr4eM OCHOtsHBIX gTarroB
p a3p a6o rKa 14 p e eums arJtrfl) ;o o6yqrlnue B Marrhrx rpymrax (
rpex rreJroBeK);

o uilcTop-KJraccbr (genaoncrpaqnx
rexH0l0rvft, MeroAOB pa6orbr c
nporpaM:MaMr.r);

o [pr4M,eHeHr{e MynbTuue4kra
c Irpr{MeHeHIreM KoMlbroTepHhrx
rrpoelKropa ulu 3EM);
o Te.KHO'.IIOrUf, pdsnolap1g
KpI,ITI4qe{rKofi Oqenrz [porpaMM l{

6. OTIEHOqHbTE CPEA
TIPOME)I{YTOqH

AIICqUilJIT,IHbI r,I
CA

I'eumuHz -Koumponu Ns I.
Ilapuaur'1

1. Ilpznegrare I3JIII r
KaHOHrrqecKoMy Br{Ay

W (*) = 3x, - 2*, + 4x,

4*, - x, -F 3x, < 50

2xr+3*r-6xr=-29
x,*xr160

xr,r) 0

3. B :a4arre r4ccJreAoBalrzx onepaquft
KaxAoM urare e(p(peKrr.rBHocrr;
o TH O CtrTcrr naHJjafl . 3 AAAqa.
4. Brruurnrare B MareMar[qecKoM B
Eupxenofi: MaKJrep xoqer BJro)Kr4TB B
roAa r.rMerb He MeHee 10 rrrc. .rIoJrJr.
BJroxer{rd.fl : aKrlr.rfi na4€xnrx KoMna]r
$urnnu>), rrpr,rHocrrqrae n cpe4neu 1

rraHorexuoJrofr4rMr.r. llocneaurae
loAoBbrx, oAHaKO OHI4 3I{aqI{TeJrbHo

l. flpure4zre 3JIII K KaHoHr.r

Hr{x He 6o;ree 60%o cpegcrn. Ha KaKyro
qro6rr Aocrnrrb xenaeuofi ueJnrd.
Baplranr 1l

Peitmuuz-rcoumponu Ns
Ilapuaur'1

W(*)- -xt * 3x, - 8", -+ mi

5. OEP BATEJIbHbIE TEXHOJIOIUII
o6y.renur (rpa4zqraouHbre JreKrllrouHbre z na6oparopHbre

peanltarlux ua na6oparopHbrx pa6orax npunoNenuft c
HOrO qr.rKna npoeKTa _ aila[rr43, rrpoeKTr.rpoBaHlle,

na6oparopnrx pa6or B rpymrrx r,r3 ABp( rinrz

Ha ta6oparopurx 3alflTrrflx IrpHMeHeHrr{ npudrraon,

olpucurnnuHHbIMI4 CI,ICTeMaMI4, [prIKJIa,qHbIMI,I

(upone4eur{e JreKrlr,roHHbrx rd ceMr4napcKux sansruir
ponr,IKoB C rroMoIIIbIOft ra 4erraoucrparlrroHHbrx

MbrrrrJreHrrr (npnrznanue cryAeHTaM HaBbrKoB
, prBpaooTaHHbrx Ha na6oparopurrx saurrraxx) ;

#*I:qtyl-qp_ry K o Hrp ornr ycfrEBAEMo c rtrr,
r ATTECTAIII,IU IIO I4TOTAM OCBOEIeIhTfl

+2xr>27

- 4xr>I0
*xr<52

xr,r2 0

orpeHo HecKoJrbKo rrraroB. paccqumrs aeMas. Ha
cyMMr4pyercs.Ha Bcex rrrafax" K rcaxonay KJraccv

cneAyroqFo rrocraHoBKy saya,tu kIO .
I,I l{eKoropyro cyMMy AeHer c reM, .no6rr K KoHrIy

ABa rr4[a ar<qraft, B Koropbre cror4T AeJrarb
c MrrHr,rMzurbHhrM ptrcKoM (rax nasrrnaeMbre <roly6rre
roAoBbrx, rr aKr1:4t4 rovnauzfi, 3aHuMarorr1r,txcfi

IO-METOAT,IqE cKoE oEE CfIEqEHpIE
bHOI4 PAEOTbI CTYAEHTOB

2. Pegure reoMerpurrecKr.rM rraeroAou 3JIII
W\*)= xt | 3x, -) max

r{Meror 6olee BbrcoKyro AoxoAnocrb _ B cpeAHev_25%o
ee pr4cKoBbre. floe,ronay MaKJrep pe[r.rJr BKna.qbrBarb B

My Lr KaKr.rx arqzfi HaAo rrplro6pecrra MaKJrepy,

2. Pernure reoMerpLtqecKr4M
ruetoaorra 3JI
W(.)= rr * 4x, -+ min



-3*, + 5x..

x, * 4x, >27
<157xr+5xr-lx.'

>0

olleparl]Lltu, Ho KoTOpbIM HeJIb3t
AaHHaf,:lalaq'a?

==3xt + 7 x, - 4*, -+ min
-"5*r+3x, <-5

, I7 x, - 2x, -12
x, *x, )8

xr,, > 0

3. B sa,4a,re lrccneAoBaHrtx onepaguit
nauefiurr. K raronry rrrny orHocvrrc ,

- 5xr, < 4o

+2xr>27

- 2x, 370

>0

oleplrpyroqeft croponofi. K raronay rr{[y orHocr.rrc,

(4na cupanr<z:
t<yr<ypysuofi u

2. P etuur e reoMerprlrrecKzM MeroAoM
3JIII
W(*)=3xr - 2*r-+ min

- 2xr> 70

- 4x, <10

* 2x, 1)'/
xt,r) 0

n qenenoft Syuxqun lr orpaHr,rqeHu.nx
ansapla,n?

6x,

3. B sa4iaue r{ccJreAoBaH}rr 0 rprrcyrcrByer (paxrop, roroprrfi BJrlr;rer Ha lrcxoA

4. Bnmuurure B MareMarrrgecKoM cJreAyroqyro rocrauoBKy zaaauu I4O,
OapIr,raq,entl4qecKas KoMrraHrrt rrporr3BoAlrr He MeHee 800 $yHron

) uerofi ur.rrqenoft,uo6aexu - cMecr4
ogun Qyur paBeH upnnrepno 450
coenoft r\dyKrr, cocraB ra6rzqe:

,{ueronrrru rpe6yror, .rro6sr n n Ao6aeKe 6rrno He MeHee 30vo 6em<au:rre 6onee 5yo
KJrerqarnilr. (Duprrla xorreT onpeAeJr
'rpe6onaruft 4rneronoron.

pellenrypy cMeclr Mr4Hr.rMnJrbnoft crouuocrr,r c v.r€rorl

JBapr.rant 3

rBeAlrre 3JIII rc KaHoHr{1. IIprE

w(-)

lt*,
1- 6x

t
lt''
12*'
13",

4. Brmunrure B MareMarlrqecKoM cneAyroqyro rocrauoBKy sa4a,ru I4O .
Bupxenorft MaKnep xor{er BJroxr,rrb B HeKoropyrc cyrvrMy AeHer c reM, qro6rr K KoHuv
roAa ruerb He MeHee 10 rrrc. .uonn" C yer ABa rr{rra aKrlrafi, n roroprre crouT AeJrarb
BJroxeHrrlr : anrJprLr naAdxurrx KoMrraH c Mrrur,rMirJrbHbrM pr{cKoM (rar uasrrnaeMbre <roly6rre

roAoBrrx, v anrfur4 xoMnauuft , 3aH[Mtuoulr4xcs
(pururcv>)., rplruoc.f,rr{ue n cpe4ueu I
IraHorexr{oJrorrr.f,Mrr. llocneAHue arqu uMeror 6olee BhrcoKyro AoxoAHocrb - B cpeAHev-25o/o
IOAOBIbIX, OAHaKO OHII 3HaqLITeJrbHo
HLIX He 6onee 60Yo cpe[crs. Ha KaK
qro6rr Ao,crlrrrb xenaenaofi uenri.

prIcKoBbre. lloerouy MaKJrep pemr4fl BKJra,qbrBarb B
cyMMy r4 KaKr{x axqnfi HaAo npuo6pecrra MaKJrepy,

Bapr.ranr 4

1. flpr.rne4r.rre 3Jt[ K KaHoHrrqecKoMy Br,rAy

W(*)- xr - xr.t 6x, -+ min
2. P_errrure reoMerpuqecKr{M rueroAoiu 3JI[I
W(.)= 2x, + 4x, -) max



+IIx, -- x, =12

- 6*, * 8x, <-25
l- 4x, -,3x, = 15

tr fpra4ueur qenenoft Synrcqnutr C5rlecrnyer pr eAr4HcrBeHHo
tr .{pyrofi orBer:

2, lairre orpeAeJreHrre rrourrru
IJ[. Ilparcr:uqecKue suilaqru

-2*r+Sxr<40
4xr*xr<52
2*, - 4x, <10

qil 3JI[I ycraHoBneuo, rrro rleJreBzur (fynnqr.rx eroft
cle4yer?

xr,r 20

3. B la4il.re LrccJre.qoBaHzx ouepaqzfi

xr,r) 0

[prrcyrcrByer @arrop, xoroprrft BJr]rf,er Ha ucxol
o[eparlTr:r.r, r,r KoTOpbrM MO)KHO yrr
AAHHAS.:tala.ra?

oleprpyroqefi cropouofi. K raxorrry rwry orHocr.rrcs

4. Brtuzrlure B MareMarl,rqecKoM cJIeAyroUFo rrocranoBKy zaaauu l4O .OapuaqrlnruqecKafl KoMlanr.r,
ogun $yur paBeH upranrepuo 450
coesofi nr ftra6trnue:

,{uerruorv rpe6yror, .tto6rr n nu 4o6anre 6rrno r{e Menee 30%o lenrcaune 6otee 5yoKrerqalKll. Oupua xoqer
rpe6onanuaft A[eronoros.

Pefirunr-rconrpo.nr }{b 2
Ilapnan,r'1

peqerrrypy cMecr.r MLrHrrMaJrbuoft crorauocrlr c yq0roM

I. Teoperrr.rqecKrre Borrpocbr
I " flocne perrreHlrtr BclroMorarenrnofi
3aAaqx{ 6onuue lc..ylfl. Kax nrrno.4 us

tr Kprrepuft e1p(pexrunuocra 3ailaqnP(OAr4TB -ootr O6nacrr Aorrycrt4Mrrx ocnonnoft galtarrw nycro
Hynro

Hlre ocnoBrroft 3JIII

l" Ilpzrne,rlnre 3JIII K KaHoHrdqecKoMV
rpe6yercr: BcrroMorareJrbHa{ 

"uluru.,

r4y u 3arrurrrrlne HarrrurbHyro clrMrrJreKc ra6nuqy. Ecnu
crrMrrJreKc ra6nuqy 3anzrrrr.rre AJUr Hee. pa:perraercx

rroprAr(oBit r HyMeparlr4f [epeMeHHbrx i X1tX2t...

2. laua nexoropax clrMrrJreKc,ra6nuua"

14/

X

2 
_> lnax

44

120

42

0

Orser:

IIporpaMlvn][IpoB aHr.rr.
3anrarunre coorBercrByroqyro 3aAa.{y Irznefrroro



a
L

6

r345 Orn )T:

Ir 0t2
0--2 13

5

6

2 0 -3 4 11

3 " [aua KoHeqHa.f, clrMrrJreKc- t a6 tu
!44q'rlr.,3auurrrrrre Ha.qarbHyro ct4M

BcrroMof arenrnoft sapla'rv 14 rlejreBa.a Syurqzx ouronnofi
eKc ra6nruIy ocHosrrofi gaAaur.
Orner: --

:nrae Bennu a:aa Aurfi. HlrxelpzBe4eunofi iralraltr.

KypzHofo Mflca 4lrfl. [por.r3BOACTBa KOHCepnon c ropronofi
) B Teqeur.re 5 ue4enr. 3axynovHax naprarfr.rcparna 100

f4e m
}III

uaftIute Hr.rxHee 14 Bepxnee 3uaqeurre. Ecru nz B r4rpe
floqeMy?

)pr.rre oAHo rzma 6olee, roropoe(rre) noluo
Ka)).

npr.rHa,4nexaular MHoxecrBy X , rcorotrtas.He .f,Bflf,ercf,
)e3Ka, Jlelrarrlero n X .

oft ro.moft, ecnlr [peAcraBJreH[e Br{Aa
0<q <l nogruox[IororAa,KoI.Aa xt =x, =x.
rft rourcofi, ecJrrd [peAcraBJreurre B]r.{a
0<a<1 noguoNuororAa,Kor.Aa xt =x, =x.
rfi touroff, ecJrrr [peAcraBJrenve Br,rAa

0 < q <1 sosMoxno rorAa, KorAa a =0,

oJrr.rpyeMbrfi Sarrop>.

tAy z 3anI{U}ITe IIalIaJTLHrfro crrMrrrr6!vo rqF'n,,,r,, E^-,-

W(x) = it x, + 3x, - 4x, -+ min

4 . 3 auu:nture peKyppeuruoe coorHorrr
Pacrurz$pyfi re o6oguar{eHv.s.
llpe4npra mr.re ocyqecrBJrrer 3aKy[Ky
uapr<1ft <<Onorqnoft cyrr c rlbrnJrflTaMrr
eArrnr.{q arvr. I{eua ilaprnpr B apbvpy er c,
KoJrr,rqecrBo coreH eAfiHurrl Nasca. B xa
Mflca" rAe / - HoMep HeAerrr{ (z(t) rarcx
pacxoAyeT He Becb 3arrac Kypr.rHoro MJ
apeHAyqfcs. Crozuocm apeHAhr 3aBr,r(
KoJrlrq:ecrBo coreH eAr4utrrl lrsca, Cocr
roropr,lft uorpe6yer MrrHr,rMaJrbHbD( 3a
5. ,{nrr [pr.rBeAeHuoff uarpu.ruofi zrpr.
ceAJrorlilrr ToqKa B qr4cThrx crparerzrxl

BaplraHr 2
[" Teoper:nqecKue Borrpocbr
[. Z: npuneAeHHbx orrpeAeJreHuft n,;r6
)oorBe'rcrBylor rronrrr,no <<Vrlrosafi To

D VLnonas roqKa x - TaKafl,ToqKa
Brr\/TpeHHefi roqroft nro6oro or

tr lloqra xeX Ha3brBaercsyruror

x==Mt +(l- o)nr, xt,x2 ex,
tr To.rrca x e Ha3brBaercf, yrnor

16,== 61 +(1- o)*r, xt, x2 e X,
tr 'Ioqxa x e Ha3brBaerc{ yuJroB

x =, ut +0 - o)*r, xt, x2 e X,
D ,4p)'rofi orBer:

. lairce c,lrpeAeJreHr4e rroHsrr{r <Konr1
[. ilparcruvecKr.re 3a1arru
. flpune4nre 3JIII K KanoHr.rqecKoMv B.

COOTBE'ICTB

2.

II.
1.

rpe'yer:cx,,"o,o,u,.i"iuT;;;;,';T##;:lTT"ffi XX#T#,:ffiffi ;,f';:y;i#



6 1-32
0 -2 18
-2 2 _3 +lt

w(x),=7,x,-xr+x, - 2*o

0 --3 4 5

23i-103
1l

t2
0

2. lanaueKoropat cr.runnerc ra6n
g.

3 . [arta rcoHequa.fi czMn
3q4g1v.4.if anr4 rrrr{re Ha,qan

4" 3anpruare peKypperrrnoe I

Pacrnu$pyft re o6osuaqeHurr.
Kolauanns Ha cneAyrcrr1lre qerbrpe ro
4nura'reneft, ilo 4 ABlrrareJu B roA.
rrpord3BollcTBa MeH.SroTc.s oT fo/Ia K

350 000 n420 000 4onnapoe. B reqen
4nr.rrarenerft, uena ueo6xoAzMo, Ho B
XpaHlllfbctt Ao I,rX oTl.py3Kr,r uorpe6
MeH.rreTc.fl,oT roAa K roAy 14 OrIeHUr
AonrapoB - Arrs. BToporo, 40 000
qerBeprolo. B uaqane [epBoro roAa
Paspa6orafire onrzrraansurrfi rrJraH rr
5. {nx nprmeAeHHoft uarpzunoft urprr

3aur.rruzre coorBercTByroqFo 3aAaqy nzneffnoro

BcrroMorarenruofi s4a'tv lr qeneBilr Qyrrqur ocHosnoft
:rc ra6uyrqy ocuonuoft 3alta-qv.

ne Bennuan a AIrfl HrDrerrpzBeAer+roft garaqr4.

3aKJrroqrrJra KOHTpaKT Ha nocTaBKy aBV arluoHHbx
''H-bre npoI,I3BOACTBeHHbIe MOIIIHOCTTI I,I cToIIMOCTb
Konanauus Moxer ltroroBr{Tb rr.,rrb 4nzrarenefi sa l-it

qerhrpex Jrer paBHa coorBercrBeuuo 300 000, 330 000,
rroAa KOMnaHr.rr MOXeT npor.BBecTz 6Onrure

roA, rlecrb 
- 3a 2_ft,rpu_ 3a 3_ftu

- 3a 4-fi. Cronuocrb [por.r3BoAcrBa olHoroABrrraTeJnr Ha [poT.rrxe.Hr4 r.r

r cJr1'.rae ABurareJrlr AoJrxHhr HaAJrexarqurra o6pasou
r. Ctorarvrocrb xpaHeHrl.f, oAHoro ABl,rrareJr.,r raKxe
n 20 000 AorrrrapoB An.a repBoro roAa, 30 000

cooTBeT,CTtsyroT o[peAeJreHr{ro Bbr
tr lfo.xa xeX Ha3brBaerc,

B - AJrr rperbero n 50 000 AoJrJrapoB _ Arrfl
tanus.lrMeer olr,rH ABr,rrareJrb, roronrrfi K orrpy3Ke.
Bo/qcrBa gnr,rrareneft .

HlrxHee }r BepxHee 3HaqeH}re. Ecrr nra B r4rpe

rr4Te oAHy vnu 6onee, r<oropaa(rre) nomro
oft yrnonoft ToqKr4.

yrnonoft rovrofi, ecJrz [pe.qcraBneur4e Br4.rlax=6' +(l- o)rt, xt,x2 eX, <a <l sogMoNHo rorAa, KorAa xt = x, = x .



lfo.rKa x e X Ha3hrBaerct x4enuoft yrnonofi rourofi, ecJru xor,6rr o,una prs ee
KOOp.4LIHaT, COOTBeTCTB 6agzcnofi uepeMeHHo it, panna Hynro.
lfo.n<a x e X H&lbrBaerct
lioopAr.rHaT paBHa Hyffo.
lloqra xeX Ha3brBaerct

uofi yuonofi rouroft, ecJrLr xor.rr 6rr onrra us ee

yrrronoft rovroft, ecJr]r [peAcraBJreHr{e Br,rAa1 /- \t:v=mt+(l-a)x',x',x'e , 0 4 a<1 so3MoxHo rorAa, KorAa d -0 .

2. [aintt> onpeAeJreurre floHrrr{s (He
II" Il panrusecKrre 3a,/Laqr

Iapyeirauft c.uy.rafi uufi (f axrop>.

l. flpranr:4zre 3Jtrtl K KanoHr4rrecKoM Br4Iy v 3arrulrr{Te HaqanbHyro c}rMnJreKc ra6luuy. Ecnutpe6yelo.r BcrroMorareJrbua{ 3aAaqa, clrMrrJreKc ra6nzqy 3alr4rrr[Te AJrx Hee. paspemaerca
[opf,,qK0Barr HyN[eparlr4r [epeMeHH X: XtrX2,.,.

). lana rrexoropafl cr.rMrrJreKc 3anr,rurr.rre coorBercrBlrorqyrc 3aAaqy nrauefinoro
u HVIfl.

3. fiama ]K:oHerrHEUr cr4MnJrexc- ra6nuua rroMorareJrrnofi sa4a.ru lr rleJreBaf, $yurcqux ourosnoft
3a[aqr4. l]anuruure HarraJrbHyro ct4M ocHonnofi 3alra'c.u.

IfG),= x, -3x, +2x, -r4xo -+min

4. 3anamuare peKyppeurHoe cooru
Pacnru(pp yfi re o 6oguaq euus..
llpe4npnrrrr,re ocyqecrBJr.rrer 3aKynKy
vapxoft <()so[IHo" cyfl c rlbrrrJr{TaM

Benluaua AJrr Hr.rxeuplr BeAeHHo it sa1a.ru.

ypranoro M{Ca Anrr [por.r3BoACTBa KOHCepnon c topronofi
B TeqeHlre 5 negenr. 3arcyuovnaa naprtrflxpatrra 100

4yro HeAenro rpeArrprrfltnro norpe6yercx z(t) eAlrHlrrl
KparHa 100). Ecnu K KoHrIy HeAeJrr.r npeAnpr.rf,rr4e
, To oHo ocraroK xpaHlrr B xoJroArrJlbHaKe, roroprrft
: or o6r0ua xpaHr4Moro vrflcau cocraBfl;rer s(m),rae m

eAr.rHr4rl aM. {ena naprkrrr B apbr,rpyerc.s 3aBr4cr,rMocrr{ or e€ o6reua u cocraBJrflercn k(m), rye mKofluqecrl]o coreH eAr4r{r{[ Msca. B
Mflca,rge t - HoMep HeAeJrr{ (z(t) rax
pacxoAyelt He Becb 3alac Kypr.rHoro M
apeuAyercr. Ctozuocrb apenAbr
KOJrr{qecTIro coTeH eAr,IHr,Iq Mrca. Te rrJrau 3aKyrroK KyprrHoro naxca (n corHrx e4zuuq),xoropr,rft uorpe6yer Mr4HrrMaJrbHbD( Ha 3aKyrrKr.r I.I xpaHeHrre B XOJrO.4r{JrbHr4Ke.
5. fittx [prrBe.{eHr{ofi uilrpzvuoft zrprr
ceAJroBa{ :ro.rxa? floqervrv?

= Jc .x3 -+ max

3r, <41

>t2
<70

>0

7 ig -3 2

-tt:2 I 0

aft4ure Hr,rxuee rr BepxHee 3HaqeHr{e. Ecrr uz B r{rpe



rpaMMr.rpoB aHus. y 9TaHOBJIeHO, qTo AJI, BCeX
IIIECTBYET CTPO.O IOJIOXI{TCJI'H'IX 3HAtIEHI4ft B
TO|O CJreAyeT?

aquyXOALITB _oo

ftsa4auvrrrycro
^ ycry'lL,.tL,- r{eJrslJolt qlyHKIIvn paBeH Hynlotr cyulecrnyer r4 eAr{HcrBeHHo fleuenue ocnonnoft 3JI[Itr l[pyroft orBer:

2. [ailzrre: o[peAeJreHue rroufl.rus. << Hatr IIepeMeHHZUr).
II. Ilpar'rruqecKrre 3anaqrl
l. llpzne4ure 3JIII K KaHoHrr
rpe6yercx BcrroMorareJrbnarr 3aAaqa,
IloprlKo B[ur HyMeparlr4.r [epeMeHHbrx X i X1tXZr...

2. lana rreKoropar clrMrrJreKc ta6rru 3anr,rurr.rre coorBercTBlrolUyro 3a.Aa.ry nznefi uoron

3. fiaua KoHequa.rr craMlJreKc-ra6luua
3emzruzre HarralbHyro cEM

4. 3atu.wwre peKyppeHrHoe coorrr
Pacrurarllpyfi re o6osHa celvrl 

"

4nzrareneii, no 4 ABrrfareJu B ro,q.
lpoI,I3B0"40'IBa MeHtroltc-,I OT ro.{a K

4:TaTgor Ha rrporrxeHur.r cneAyrorrlkrx
350 000 u zl20 000 4onnapon. B re.reun

BLrAy 14 3arrr4rrrlrre HaqalbHyro czMrrJrerc ta6lzqy. Ecnz
'o cr.rMrrJreKc ra6nraqy 3afrrrlrr4Te AJIlr Hee. paspe[laerc.r

:oMorareJrbnoft sa4aura n rlefieBa.s (fyur<qnx ouronnoE
ra6lzqy ocuosuoft 3a1atv.

Bennuaua Anr Hr.rxe[pzne4eHuofi sana.qil.

.YIIHbIE IIPOI{3BOACTBEHHbIE MOIqHOCTTI }I CTOI4MOCTb

. Kouuanras Moxer r{3roroBrrrb n Tb,4Br4rarene[ sa l_fi

ner paBHa coorBercrBeHno 300 000. 330

Kounauran Ha cJreAyroque qerbrpe roAa 3aKJrroq[Jra KOHTpaKT Ha rrocTaBKy aBprarlrroHHbD(

roA, rrrecrr, 
- 3a 2-it, rpu _ 3a 3_ft u

- 3a 4-fi. Crozuocrb nporr3BoAcrBa oAHoro

- 4x, -) tnax
2x, -3x, <12

+7x, -x, <102

Xt1'xr>.l
XtrX, 2 0

-2 --6 10 1

0 --3 4 5

8 2 -2 3

11

't2

If (x) = x, | 2x, * xs - 3xo -+ min

61-3 2

0418

roAa KoMrranrrr Moxer rrporrcBecrra 6onrrre
000,



qerBeproro. B naqa-ue rrepBoro roAa
Parpa6oraftTe orrrr4MaJrbnrrfi unan n

4nnnale;reft, veu ueo6xolr4Mo. Ho B
xpaHr.rr;bcr Ao vx orlpy3Kr,r
MeHrreTt)r oT foAa K r.oAy Lr

AoJrJrapoB - 
p.nfl BToporo, 40 000

M cnfrae ABr.rrareJrr4 AoJrxHbr HaAJrexailIvru o6pa:ou
o. 

!1ora_nrocrb xpaueHr.r, oAHoro ABr4rareJu raKxe
s 20 000 AoJrnapoB AJr.a repBoro roAa, 30 000

- AJrr rperbero n 50 000 .{orurapoB _ Arrfl
Jautrs. riMeer oALtH ABr{rareJlb, rorosrrfi K orlpy3Ke.
BoAcrBa 4nzrarenefi.

rroBeAeHr4r rapruepa (crparerzfi Bl, 82 ra B3)
rE: Al u A2.Ilpu6nnr @raprrau aij n curya\rav,

aHubrx crparerurrx a) rpa(puuecKlrM croco6ou, 6)
neftuoro [polpaMMr,rpoBaHlr.fl .

auHbrx crparerr4rx a) rpa(fu.recKLrM cloco6oira, 6)
nefi noro lporpaMM]rp oBalr4fl .

roBeAeHrrs raprHepa (crparerzfi Bl, 82 rE 83)
u: A1 n A2.Ilpz6rrm ftapnarr aij n curyaqua,

Hbrx crparerr4rx a) rpa(puvecKrrM c[oco6orvr, 6)
ft noro [porpaMMzpoBaH]rr.

HroB roB.eAenlrr naprHepa (crpareruft Bl, B2 uP;3)
;Hocrlr: Al a A2.llprE6rurr Qzpurr aij n czryaqr.rz,

i, a naprnep -.tput"irrc Bj, "pr".o"ri; #;;;;
Marpurla He rrMeer ce4nonoft ToqKr.r w :naircw
Hhrx crparerzax a) rpa$z.recxvu cnoco6orr,r, 6)
ft noro [porpaMMvpoBaHrd.,r.

5. .{nr ilpr4Belenuofi uarpuvuofi: nait4nre Hr'rxHee r.r Bepxuee 3uaqenr.re. Ecrr nu B r.rpe

PeftruHr rcourpo.nr J\b3

Bapr.ran'r I
(Dzpua, rl yqeroM Tpex BosMo)KHhrx
paspa6omna ABe crparervrr,r cnoeft
r(orAa oua nrr6r.rpaer cBoro Ai, a naprnep - crparen4ro Bj, op"i.4r"u B 3a.uaHHofrularerxnoft Marplrrle. lloKasam. .rro Marpzrla He LrMeer ce4nonofi Toqxri u naitraorrTt{MzulbHoe pelreHr4e 3a.uaqr{ B

Orapua, c freroM Tpex Bo3MoxHbx
Bapnaur 2

pa3paooriura ABe crparerzz cnoefi
rroB rroBeAeHrll rapruepa (crparerraft Bl, 82 uB3)
Irocrr{: Al u A2. flpu6rurr @zpnarr aij n curyaquu,Korla ona nrr6zpaer ctBoro crparerurc Ai, a napruep - crparerrEro Bj, ,rp"u.a"ru n saAauHofiunarexuoff Marpvlle. Ior<asarr. .rro MaTpr{qa He rrMeer ce4nonoft ToqKr4 unailnuOnTLIMaJILHOe pe[IeHLIe 3a.{arl[ B

cBeAelHr4€M pellreHrr.tr ulphr K 3aAaqeA:12 4 3;3 5 2l

cBeAerruel\4 pelreHr.r.f I{rpbr K 3aAaqeA=[ 1 3 4;4 2 2]

cBeAeHLreM peureHrrr urpbr K 3aAaqe rA:Iz[ ',2 6;2 3 S]

Bapuanr 3
Ovtpua, c yqeroM Tpex Bo3MoxHbrx
pa:pa6orana ABe crparerrau cnoeft
KorAa oua nrr6upaer cBoro crparerr.rrc , a rlaprrrep - crparernrc Bj, [pLrBeAerra n sa.4agHoftu:rarexcuo.ft Marpr.rrle. lloragaru. qro Marpzqa He r4Meer ce4nonoft ToqKv uwaitruorrTr{MitJrblroe peIIIer{I1Ie 3a.{aqr4 B

BapnaHr rl
(Drapua, c )/r{eroM Tpex Bo3Moxubrx
paspa6om:ra ABe crparerrrr,r cnoeft ,u
KorAa oua .arr6zpaer cBoro crparerr.rrc
nnarexno it nrarplrqe. flor<asars. qro
OIITLIM&JIBIiOe perIeHIIe 3aAaql4 B CM
cBeAeHrreM pelreHry urpbr K 3aAaqe rr4A:[4 2 l;2 0 3]

OcnosHrre nolrrlzr rrccJrenoBaH onepaqvfi.
ilaAa.ra uzHefi nor.o [porpaMMr.r (3nD. IlocraHonx a 3anaqv.



3. .llpnnaepu 3JIII. 3aaa.ra o ru
4. Jllpr.ruepu 3JI|I. 3aaaqa o
5. lllpznrepu 3JIII"
6. ilJIII. IlpzneAeHue K KaHoH
V. ilJIII. feouerprauecxufi cv
8. IIJIII. feonaetpzuecxrzfi cnr
9, IIJIII. feorvrerpzvecrufi
I 0. 3JIII. Czrunnexc-Moro.u.
I l. :|JIII. Czuunerc-MeroA.
I 2" 3|JIII. Cuunnerc-Mero.rr.
13. SIJIII. Cvunnerc-uero.u. B

Cnyvafi R: M.
| 4. Sala'lra A[HaMr,rqecKoro rr
15. Jttpzrvrep perrerurrs 3a1alrr4

6onee 3, vr,rclr: grarroB He
16.Tbopux rarp" Bu4rr lrrp tr
1 7. I'urarOHlIcTlItIecKLre KoH
18. lleopzx rarp. Marpr4qHbre 14

19. Teopr.rx zrp. Zrprr c rprrpoAo
20. '7-eopuflLrrp. Kpurepvft paBH(

3aaa.rnr
1. 3aurarnwre 3aAarry lzneftuoro npo
HaqarrbH)no crrM[JreKc ra6 rtwly .
W - 0,5\ + 2x, -+ max

xr4-xr16
2xr t- xz> 6

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

\1x2 ) |

2.3annmtnre 3aAaqy nunefinoro upo
Haqafir,Hyro cr,rMrrJreKc'ra6nuqy.

W = 4xr *3x, -+ max

2*, -- xz> 0
0,5x, -- xz 10

\1-xr4J
\rx2 ) Q

paqlroHe.
poBaHrrr,r upoLr3BOACTBa.

3AI'A!I,A"

y Brr4y.
Vrnona.fi roqKa" Cnyraft I.
Vrrrosas roqKa. Cnyuafi II.
Yruonar roqKa. Cnyvaft III.
3arrr4ctr 3a4auu qep e3 cs o 6oAurre u ep eM eHHbre.
,[ K rroBofi yuonofi roqKe. Cnyrar.r I tt II.

r noaofi yuonofi rorrKe. Cnyrara III.
naqanruoft yuonoft ToqKlr. Anarzs Mnoxecrsa X.

r,rpoBaHr4r. Cxeua Bennrvrana.
EqecKoro [porpaMMr{poBaHzfi (.rucno cocro.sgzft He
3).
nx (poprraanu3agn.

r,rrpbr. Perueuve B qrrcrbrx crparerr.rfix. Ce4nonar roqKa.
Peurenue r{rpbr B cMerrranuhrx crparen{.fix.
Ilpunxrne peurenufi B ycnoBrrrx rr"orp"leoeHHocrr4.

Hsura.

poBaHr4r B KaHoulrqecKoM BvAe w uocrpoftre

Baurrs. B KaHoHuqecKoM Bvr4e v nocrpofire



3. 3annurzre 3aAaqy nzneftnoro n
Haqarbrryro cr4MlJreKc ra6nw1y.
W = 4;\ + 3x, -) rnax

2!.\ + 
,:xz

X1tX2

x1* 2xr.16
x, * x., 19

3*, - xr, <75

\rx2 ) Q

< 4000

< 6000

< 6000

>0

xl

x2

4. 3awun;tnre 3aAarry nznefinoro npo
Haqanbu'Fro crrMrrJreKc ra6nur1y.
W =15.r, + 33x, -+min

5. 3auuurure 3aAany maneftnoro n
HaqilrbH)To clrMrrJreKc ra6nz4y.
W = 4xr + 2x, -+ max

6. 3anuunrre 3aAaqy nuneftnoro
HaqaJrbHyro crrMrrJrexc ra6nzqy.
W = 4\ + 2xr-) max

ItpoBaHr,r{ B KaHoH}rqecKoM B}rAe u nocrpofire

BaHufr B KaHoH[qecKoM Br42Le lauocrpoftte

upoBautrfr. B KanoHrrqecKoM Br4Ae Ir nocrpofire

r4p oBarrvfl B KaHoHr4 qecKoM Br4gie a nocrpofi re

fo rrporpaMMprpoBa]gILrfl



IrpolpulMMr,rpoBaHru

nporpaMMr.rpoBaHU{

IIporpaMMr{poBaHr.r,

ro [porpaMM]rpoBaHrr, 3arr[[rr{Te
B CIIOMOTATOJI'HOfi g AAA'." 3 ANI,III'II TE HAqEUI'HYIO

12. ltx Hr4xerprrBegeunoft sara-rn
Bc[oMon ar{3JrbHyro sa1arry. [ta gaynoir
clrMlJreKc ra6tlzl y.
W=*r+.r2+2xr+gxo+min



13 . llnn:. Hr4xerrplrBegeuuofi saralrpr
BcrroMorareJrbHyro 3aAarry. fux 1an
crrMrrJreKc ra6nnr1y.

W==xr+3xr+2x, * xo -3x,
-3x, -3\+);2-4xr+xo

xr-4xr+2xo-Sxr-6
--2scr-5*r*8x, +xo- 3
:>0ri=1,...15

I 4. fla:aa [Jrarexuafl r4arpr4rla r4rpbr.123
4 01
2 3 0

15. fiana rrJrarexuar Marpr.rqa lrrpbr.2471

rrp o fpaMMr.r p oBaHLrfl 3 aIIr4 rrrrrTe
BcloMorarenurofi gaI.aqvr 3arrz[rlITe HaqiulbHyro

mm

craHoBr4Te $axr nannqus.B r.rrpe ceAnonoft roqnu.

craHoBr4Te (parr nanz -rt:as. B r.rrpe ceAJronoft ro.Ixz.

crauoBr.rre Sarc nanusrr.f, B r.rrpe ceAJronofi roqxu"

H Borpoc lr oAHy 3aAaqy. Bonpoc orpeAemerc.,r
oro crrr4cKa BorrpocoB. 3a1arla onpeAeJr{erc,

Borrpoca 14 3a4a.rw n 6znere olpeAeJrrrorc,

6 3 3

12 8

7

5

16. [alra rrJrarexH€u Marp]rrla r4rphr.2726
t4 11 6 9

8 5 210

3rsardeHa.qr,ronnrrft drner coAepxzr
cnyraitunna o6pasou r43 Bbrrlerrpr.rBel
aHaJror[q]Io r,r3 flepeq Hs. 3aftac..
Herrocpe,ntoTBeHHo Ha srgaMeHe rryTeM
Borrpoca B Ar.ranff|oue or I go lI, pu

l. fiatVtre orrpeAenenvra ilowtrvrs.

roro nnr6opa cryAeHToM Kaproqxr.r c HoMepoM (anq
qpl - or 12 rc 27 3a BbrrreroM sHaqeHra.fi 1l).

2. [a)itre orpeAeJreHr,re I

3" KarraeKoHrpoJrrrpye
4. r{evr oro""Lr* nopruofisa4a're?

V r JrII ACII\, I U)I
rleKoFrrpon"pyar"offiropo"i I 
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