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I{enrnau ocBoeHa.q Aucrlunnr,rHbr (
o3HaKoMJreHr{e cryAeHTon, o6yvaroulrxcf,
MeroAaMr4, HarorrJreHHr,rMu n grofi Teopr{t4.

upo6lev:au yflpaBneHr,rs. Kar uunorga
ucrroJrr3oBaHnr,r lpupo4urm 6orarcrn,
MATEMAT.I,IqECKOM {3bIKE TAKHE 3AITAqT4

BO3r\,{OXHbrM foBopr4T6 o TeOpUU

3aAaqz .qucrlvnnr4Hbr :

- r4yqeHr{e ocHoBHbrx [pr{eMoB 14

Qopn,ruponaur4e HaBbrKoB nocrpoeHlr.fl

Tpe6oBaHr,rf,M nocrurBJreunofi sa4auu;
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IITHMU3aTIUOHHbIX MOA

H3freHHe cuoco6on pearrilsaqlztvr orrTaMa3arluH B Br{Ae npo MM Anr 3BM;
[puoopeTeHrre HaBbrKoB ruraHHpoBaHrxr HTOP ax pe3yjtbTaToB.

2. MECTO NI,IC

r4ccJreAoBaHr,re olleparlufi >> oruoc K Ar4crllrlnvHaM bHbrlu,4r,rcuufltrrlrHalr 6uoxa B I
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HaHrvreurosaHUe

oqeHoqHoro
cpeacrBa

Ilrqurcarop 4ocr[xeHl,lfl

OIIK-1. Cuoco6en
npr,rMerrrITL

Qyugauerranrrnre
3HaH[f,, noJryqeHHble B

o6racrra
MATEMATI{qECKAX I,I

(unz) ecrer:rneHrrbrx
HayK, I{ ITCITOJIb3OBaTb

ITX B

npoQeccuoualrnofi
TEf,TEJIbHOCTI{

OIIK-1,1. 3uaer up
I{CNOJIb3OBAHI,If,

QynqanreuranbHbrx 3

rroJr)4reHHbrx s o6racu
MareMarnrecrux u (utm
ecTecTBeHHEIX HayK,

OnK-1.2. Yrrleer ucnon
fiagonue 3HaHrrfl r{3

MareMar[qecrnx lr (ulu
ecTecTBeHrrbIX Hayr( B
npoQeccuouaaruoft
AE TEJIbHOCTII,

OIIK-I.3. Bra.ueer
nrr6opa MeroAoB perxeg
sa4av npoQeccr{oHanbHo

I,etTeJrbHocTr,r Ha ocHoBe

- 6a:osHlr
rroJlrreHHbrMrI

MATEMATFIECKI4X

CCTECTBEHHbIX HA

MATEMATI,TqECK{X I4

(m4) ecrecrBe
npor[eccuoua.nrno AerTeJrbHocTr4.

nrr6opa hneroAoB
pelllerrut 3aAarr

aesTelbHocTlI
Teope'rlltlecKtrx

Orq€ru no
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pa6oralr.

Konrpolurue .

Borrpocbr K
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METOAbI I,I CIICTEMbI

IIporpaMMr,rpoBaHrlrr

AJJlfl.pa3pa6orKrr14
peaJrr,Barlurr

anfoprrrM0B perrreHr,rt

npI,IKJIaArilbrX 3aAarr

OIIK-2.1. Vrrleer
o6ocHoBaHrurfi nu6op
MATEMATIITIECKI,IX }I
KoMnbroTeprrbrx

rarxe neo6xollr{Moro
nporpaMMHoro
[pr4 perxeHr,rH 3aAaq

uporfeccnonalrnoft
.IICSTEJIbHOCTI'I.

OIIK-2.3. Bra.ueer

KoMnbroTeprrbrx

rrpofpaMMHoro
IIpu perneHnr.l

3aAaq,

KAMU

KIIIX Il

II KOHUENUI,IU B

eToAoB, a TaKXe
rporpaMMHoro

perueHr414 3aAaq

Aef,TeJrbErocTI{.

rrpr{MeIIeHr{g
rd rrporpaMMr{oro

Konrpolrrue
Bonpocbr K

Jra0opaTopHbrM

Kornpotnnrre
Bonpocbr K

per7runr-
KOHTpOnro I,I

npoMerryroqH0r
ATTECTALIUII,

OIIK-3, Cnoco6en
4pr{MeH.rrTl; rI
rr,ro4n$uqlrporarr
MaTOMaTIIFIeCKI{e

MOAeJTV AJrr peureHr,r.rr

3a,rlaq B o6lacrra
npoQeccuoHamuofi
AE,STEIEHOCTI,I

0IIK-3.1. 3naer upu
MATEMATI{IIECKOTO

MOAeJr4poBaHu.rr, r
(ynmepcalrnue)
MATEMATI4IIECKI{E

$opuynu, reopeMbr r,r

rrcnoJrb3yeMbre B

na6ope o6lacrefi
upzrna4noil lrare
OIIK-3,2. Vueer ocy
o6ocuonausufi nu6op
aAeKBaTIrbrx [ocTaBJreH
3a.ttaqe 6asosrrx
MATEMATI{qECKVX

uo4r.rrpuquposarr 6a3o
(mu) paspa6arbrBarb
()pr{rI{HaJIbHbre

MOAEJII,I B COOTBETCTBIII,I

OCOOEHHOCTf,MI{

3AAAqv MOAeJr4p OB aHr{f, .

OIIIT-3.3, Bra.ueer Hasn

MOAenr4poBaHI{{ oT a

rrocTaHoBKr,r 3 aAaqr,r Ao
pe3yJrbTaroB.

o6lar:refi
upuxlagnoft

o6ouroeaHHbrft

[pLrMeHeHU.rr

MATCMATIIK14,

Vuerr:

x nocras"nennofi
MATEMA'ruItIECKI,IX

MaTeMaTIlFIeCKI4€

COOTBETCTBIII,I

NOCTABJIEHHOft

MOAeJlrpoBaHruI.

Bra4err:
HABbIKAM

MAT9MATIIIIECKOTO

KoHrpolrrue
Borrpocbl K

.ra6oparopurrM
pa6orau.

Kourporrnrre
Bonpocbr r(

pefiruur-
KOHTpOJTTO r4

npouexyrovnorZ
ATTECTAUI,ILl.

HaulrenosaHHe retv. nJutu par4elor/reu
atIcqunlluHbI

@oprurr reryulero
r(olmpoJlfl

ycneoaeMocru, Oopva
npoilre)Kyro.tHoil

aTTegTauu !l
t(no ceuecmpan)

flo ctanoe ra ga4aqv o nrr{MIB alltttr,
flo nsrne 3 aftaqr4 MaueM arl,rq e cxoro

Tp'y4oem<ocrb Aacur4uirr4 Hbt

TeMarlr.recKLIfi

A AUI I4HhI
8 ga.rerrbrx eAr.rHHrL 88.r.

a oovrreHufl oqHafl

4. OEbEM I,I



2 3ala.ra lr,nreftnoro
lpofpaMMrrpoBaHr4[ r4 ee
IlplrJlo]KeHur,

2-6 t0 0 l0 20

Pefirunr-xonrporu,
trlb1

3 Merogu onrr{Mrd3arlr{u Qynxqrafi
o4rrofi nepeueHHofir. 5 7-10 8 0 l0 20

PeftruHr-xourpolr,
I&2

4 MeroArr onrr,rMr,Bau{u r[yHrquft
MHOTIID( [epeMeHHbrx. 3aAa.Ia
Bbr[yKJIOTO [porpaMMuDoBaHr{s,

5 I l-18 t6 l6 31

Pefirunr-ronrpolr,
Ns3

Bcero sa 5 ceuecrp: 36 38 81 9nranIeH, 27
5 Snpucrnvecxrre MeroAbI

onTr{MII3arlr4I{. 6 l-4 4 4 8

6 3afta\a Ar{HaMr,rlr ec Koro
npOrpaMMr4poBaHr4Jr. 6 5-8 4 Aa 8

PeErurn-xourpolt
Nsl

7 9neuen:rrr reopul{ onrllMtulLHoro
y[paBreHHq. 6 9-10 2 4 4 . ,i! r,

8
3neueurr reoprrr{ tr,rrp. 6 It-14 4 4 8

PeftrraHr-xonrpolr,
ltb2

9 Sreuenru reopuu MaccoBoro
o6crryNranannx. 6 t5-18 4 4 8

PefirraHr-ronrpoll
Ns3

Bcero ra 6 ceuecrp: 18 20 36 9rc:arreHr 36
Ha.n lr.rfie B Ar{cr(rrrrJtrure KII/KP
llroro rro ArrcurrrrJrr{He 54 lt7 ? orcsanaeua, (63)

CogepxaHne;rex
Pas4ur 1. flocrauoBKa 3aAaqu orrrrrMrr3arlx

Bnep,enue B Ar{crlunJrr{rry. IIocraHoBKa 3

nporpaMMr{poBaHvrr. (2 taca).
Par4e.n 2. 3aAaqalunefi noro lporpaMMrrp(

floctanonra 3aAarrn rurnefinoro
[por]paMMr{poBaHnfl: 3aAaqa o6 onruuar
3a4a\a ruraHzpoBaHr.rr npor43BoAcrna. (2,
feouerpuuecrnfi trerog peureHur 3aAaq
mrue fuoro nporpaMMnpoBaHur. (2 uaca),

Cuuruexc MeroA perxeHus 3aAarru mlnefit
I{elouucneunoe nuneftnoe nporpaMMup(
(2 uaca).

PasAer 3. Merogrr orrrrrMrr3arlnu Qynnqnfi
Mero4u Mr{Ht4Mr.rsarlr,ru rpynr<qufi o4uo
3oJrororo ceqeHarr (2 uaca),

Merogrr flo]rcKa uo6anrHoro MprHrrMyMa

Mero4 rraccr4BHofo u [ocJreAoBareJlbHorc

Burryuue rfynrquu oAuofi nepeueuuoft ,

Pas4e.n 4. MeroArr orrrrrMn3arlrr[ |
lporpaMMrrpoBaHl|q.

MeroArr MuHr.rMr,Barlun $yuxqr,rfi Mrroru
gKcrpeMyM. KraccuqecKufi uerog (2 uaca
Mero4u MrrHr{Mr,r3arlzu Qyuxquft MHofr,rx

flocraHosra gaAauv BbrnyKrrofo npofpaMr
Ce4nonar roqKa sa1aqv BbrnyKJroro rrpory
fpa4zenrHue MeroAbr. (Z uaca).
Mero4 crqr.rafinoro rroucKa. MeroA r\dHox

MeroA rroKoopAzHarHoro cn}icKa. (2 uaca
Merog ulrpaSurx Syurqufi. (2uaca).

Pargel 5. Snpncrnqecnr{e MeroAbr orrrr{Mrr3
fenelzqecrcue anroprrrMst, (2 uaca),

IIIroHHbrx gauqrrlfi rro Alr(
u. ffouqrue 3anaqrl Marel
lAarl[ onTl,riraasaqnu. Knac

BaHIrfl Ir ee [pIrJIoxeHHS.
nporpaMMrrporlaHur. II
bHoM paquoHe, TpaHcl]opl
aca).

l rraHefinoro nporpaMMzp

roI.o npofpauuzponauu.r. (
BaHr,re. .{noficmeuu as, ga4

oAHofi nepeueuHofi.
i nepeueuHoft, Klaccuqe

Merog JroMaHbrx (2 uaca),

nepe6opa. Quaca).
MeroA KacareJrlHbrx (2 w
lynrcqufi l{nrorux rrep

( nepeMeHHrx. flocrauos.
L

nepeMeHHbrx, Mero4 uHor
rr.rpoBaHzr. (2 uaca).

aMMlrpoBaHur. Teopenmr F

JlarpaHxa. MeroA

i -.1,,,1
pl4JroxeHr4r 3aAairu lranefiuoro . j

| ,'+r' J'Haf, 3aAa!ra, zttgauQ KoMMtxBornepa,t, 
I. .,1 -- .i

oBaHHs. Kauouu.reg4uit su1 3aAaq!il _i

.t

4 .raca). 
i

aqa lHHefirroro npqrpanlvuponaHur,. l

crzfi uelo.u. Me'reAsr gr.txorouul,i,

,: 'i
'' 11

ca).
,eMeHHbrx. Salaqa nnrnyruord.

Ka 3aAarru. 3aAaqa pra 6esyclorHtrfi

rcurereft JllarpaHxa (2 vaca).

yHa-Tanrepa, (2 uqca).

!{rrcrona (2.uaca).

't _

i

{}
t.



Mypantzuufi alropurnr. (2 uaca).
Pas4e.n 6i. Ja4a.1a ArrHarMrrqecnoro [por-paMMrrpoBa rrrfl .

IloclaHosl€ saraqv AI.IHaMHqecKoro [porJpaMM]rp rBaHr4r. Mnororuafonue npoileccbr npr,rHsrrrrs perneuuft.
(2 uaca).

MeroA lr4HaMuqecKoro nporpaMMr4poBaHr.rs. Cxe ra EernnaHa , (2 u[c$.
Par4el 7. Sleruesrbr reoprlfl orrrrrMaJrbHorp yflpaB

Iloclanoena 3a1aqr orrrprM{urbHoro ynpaBreHus.
Pa:qel 8. Sleuenrbr reoprr rrp.

Ocscrnnue rro:aflTvrr Teopzn urp. MarpuqHbre r4rpb

I4rpsr c uylenofi cynruofi. Zrpu c qficrbrMr.r H cr4e
Pasgel 9. Sleueurbr reoprlrl MaccoBoro o6clyxnnanun"

OcHcr gurre rroHf, TH.rr reoprrr4 MaccoB oro o$cnyxrun aun s lloHxrue co6rrlzfi , llyar:couoecnufi norox:
co6urufi . OgnorcaHalbHble r{ MHoroKaH€utbHbre cucreMbr MaccoBoro xr{Bar{Hrr, (2 uaca).
cucreurt MZtccoBofro o6crryxananr4r c on&4AaHrr()M, c orr(a3aMlr, c (2 uaca),

Co,4epxaune [paKTrrqecKux/ra6 oparoprrbrx 3aH
Pa:4e;r 1. IlocranoBxa 3aAaqlr orrrrrMrr3arl[[. Ilonqrne 3a,rlaqrr M:
PagAer 2. 3agaua.lunefi noro [porpaMMrrpqBaHuq rr ee np[Jrox(eH

f'eouerpuuecrzfi uero4 perxeHzJr 3aAarru rulnefinoro nporpaMMr.t . (2'+a.aa).

PasAefl 3, Mero4rr orrrrrrMrr3arluH Qynrqufi ognofi nepe*rennofi.
Mero4u Mr{Ht4Mrl3arlrau $yunquft olnofi nepevreuHofi. MeroAauu
uaca).

Mero,Abr nor4cKa rucl6alrnoro Mr{HHMyMa; Mero4 JroMaHbrx. MeroA

oTOMt IPI H 3OJIOT'OIO Ceqeuu-s f4

r,Hbrx. (6 uacon).
PasAer 4. Mero,qu orrrrrMn3aquu SyHrcqufi Mnrorrx Hl,rx. 3a4avat EblnyKJtoro
IIporpaMMrrpoBaHnq.

AualzruqecKne Mel,oAbr orrruMpt3arlura $ynrcqzrfi uuorux
r\4HoxlareJrefi Jlarpauxa (4 uaca).

lpa4uenruue Merollbr. (4 uaca).

Mero4 noKoopAr.lHarHoro crrycKa. (4 uaca).

Mero4 rurpa$nrrx {lynxqzfi. (4 taca),

urx. Klaccuqecxufi Meroll. MeroA

f{oucrc onruMrurbrrol'o y[paBneHrar n sa4afe c Quncuporzrr{HbrM Bpe
Pa:4e.u 8" S.leuenrbr reollurr Hrp.

HpoBaHr4r. (4 vaca),

. ('2 uaca),

Marpavuue urprr. llrprr c uylenofi cyrr,rrta[fi. I,Irllu c qr4'rbrMr{ H cM aHHbrMrr,cTpiareFr4rrMr,r. (4'+aca).
Pa:4e.n 9. Sreuenrbr reopuu MaccoBoro o6c]nyxunanun.

Mo4elIaponaHr4e cvrlreM MaccoBoro o6cn$xcur arr:afl a o)Kr{AaHVeM, OTKa3aMA, c npex{My[IeCTnarvrU. (4
vaca),

s. ouEHOqHhIEt CPEACTB A I.JrfrTEKyrrIEfO YCTIEBAI],MOC':III4. .ij

[o AHcn(rrrrJII{He
ntporpaMMHp0'BaHHs.

MeTOAa I\4ypaBbIrHbIx IrOloHzfr , (4

TIP OIWEXYTO qHOfr ,q.rrN CTAUI,IZ ilO I,IT'CIIAM
u yril0EHO-METOAI{TIECKOE OEECIIETIEHIIE CAM

CTYNEHTOB

5.1,, Tercyqufi rcoHrpoJrb ycrreBaeMpcrrr

EHVI';I AI{ CUUII JII,THbI
Ofl TI1].IIbHOIZ PAEOTbI
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Konrpo.lrurre

{AJII4qHEM

r3a&aqa.

t. flpunecrn npr{Mep KoppercHo
Merree AByx orpaHwreHvir. Yregaru r
Penrmr 3aAaW Jrr,rHefiHoro n

Z =-4\-5x, +min,
4xr+lxr 143,

3xr+6xr274,

-8x,+7xr176,
xi)0, j =1,2

Z' = 5xt + 5x, +9x, -+ max,

5xr +Zxr_ +3x, (.25,

\+6x2+2x, <20,

4x, +3x" <18,

xr)0,j=l,J
Z' = xt+-4x, +min,
xr+xr24,
xrl-2xr) $,

-xr*'Zxr 112,

xr+ xr 1l2,

xr)0,j=1,)

Z =7xr+3x, ->max,
5xr+2x, <20,

8xr+ 4xr 136,

xj>0, j =1,2

Z =-4\-5xr+max,
4xr+lxr l 43,

3xr+ 5xr) 74,

-8t, + 7xr 176,

x, ) 0,i =1,2

Z = 6xt + 5x, +9x, -> min,

5xr+2xrt3xr 1)J,

\+6x2-r2xr 1)Q,

4xr+3xr 118,

xr)o' j =1,3

1"

a
J.

7.

9.

11.



5x, +

Sxr+2xr+3x, <25,

r2xr 3
< 19,

=lJ

txz-
cz)10,
-2xr 3
.a

=lr3

Konrpo.nnurre

L
2.

IIo crpourr Mu:auuprsupyrouryo nocn
Hafnu MHolrecrBo IJ'scex rorreK Mr{Hr4

flyctr tfynrcqux J(u) :llli - I l- I l- I I.
BOilpOC: Ha KaKUX OTpe3Kax oHa rBJr
Peruzrr: J(u):sinr (u)+cos3 (u) -) extr.

5. Peruurr:

6. flpunecru rpr,rMep <pynrcqufi, y
yHr,rMoArurbnofi (ue MeHee rpex OyHrl1ta
t[yrrxqur yHr,rMoAanb :nas. Ha orp$Ke.

x3

z5

0,

t3

20

2x.

9

2

2.

8,

-r

I

t-

:

tr
v2

xz*
3x, :

I r'-,J -

2xr-

-2x,

Yzt

xsl
,i=

'6x,
r2x
6*,

r3x

0,j

12t

-2
-x2

txs

0,j

J-'

:0

5r, +

\+6
4xr+

xi 2(

Z' =1

-2*,
2xr-

-xt *
x,>(

lz
ltt
1r'

lo,
Lrr;

lz,
| _.tt-"
12x,

| -",
I

L"r:

13.

15.

3.

4.

4

8.

9.

10,

ll,

12.

1alJ.

14.

15.

16.

Paccnaorperb rreprlbre rxecrb uaroB
npu Yu, el-a;zl.
Hainu o6nacrr Bbrrry/KJrocru $ynnqun

PeurrEm: J(u) = (* * y+ 1)-(*'-"r*r')

Penrurr: J(u) = xy'zt (l- x -2y -32

Peuru:rr: J(u):x-+min, ue(J,, ={,

MHoxecrBe U: Rt.llocrponrr un
MHoxecrBy U u:ae cxoArrrc.fl.

Penurrr: J(u):x-->€xt/, ueU , (I =l
flpn xarurx a, b u c <fyunqnr J(u):ax2+

Hafiru o6nacru BbrrryKrrocrr,r Qymqafi :

flpuaecru npr{Mep KoppeKTHo
MeHee ABID( ofpariln'aeHuir. Yrasaru K

HailruMHo)r(ecrBo L/ - scex roqeK Na

-) min,

+ min,

, u+0;

1116 nnd 4..,'.',"'.-,' fL,\,



17. Hafirr.r MgoxecrBo d - ncex roqeK

yHI,IBepcanbHoM MHolr(ecrse [/: R'.
Koropas cxoAr{Tcf, K MHox(ecrBy U u
BrIrecru Soprnryrry AJr.fl BbrqrrcJreHr.rlr

BHscHLrru Ha KaKJ{x orp$Kax
18.

t9.

2t.

22.

zJ.

MaKCr,rMyMa

27.

28.

Konrpo.nrHnre

L Hafiru Bce ror{Kr{ JroKgrJrbHoro 6esvcr
1. f(n,xz) : (xt + xz - 1)2 + xt - 2x2;
2. f(x6xz) : (xt - xz + I)2 + (xt + x2 - I.

lx, +2x, 312
orpaHHqeHr.rJIX <

t3x, + x, <15

Hafiur roqKy MaKcr.rMyMa Qynrqur.r

lx, + xr 37

t', =i
Hainu roqKy MaKckrMyMa $yrrqnu (

lx, +2x" <12
Ir

L-r, +x, > 8

Hainu roqKy MaKcr.rMyMa Symquu (

{Zxr+2xr>7.
[10x, -x, < 8

3. f(xmz) : 1x12 + y2 + 2)2 -x12;4. f(xuz) : (xt -.2x22 + I)2 + xt;
5. f(n,xz) : 1x12 +.xrt + I)t + x/ -x22;6. f(a,xz): (xt2 -xz2 + 4)2 + x/;

29.

7. f(xp) : (x12 r 2xz + I)2 - 4xz2;
8. f(xmz) : (n + xz + 3)2 -xt r 2xz;
9. -f(xt,xz,xs) : (xt + 2xz-xs)2 + (x1 +
10. f(n,xz,xt) : (xt - 2xz)2 + (x2 - 2x)2
I L f(a,xz,xs) : (n - 2x)2 + (xz - 2xg2
12. J?t,x2,xs) : (xt + 2xz * 416112 + (xt -
13. f(xmz) : xt3 + 2xt2 * xtz ! 2xt - xz

J (u) = au' + bu + c, J (u) = fi1, 4
20. Brlf,cHprrr Ha KaKr{-x orpesxax Synx

J (u) = au' + bu t c, J (u) =,ll"l, I f
OqeHu'rr nocrorHHyrc Jlunuuua L
Oqeuurr nocrorHlryro JlunurrErla L
Hainu uo6alrnr,rfi MnHnMyM $ymqra
J(u)=-ut +2u2 +5u-2 Haorpe3Ke

24. Haftru rao6a-nrnrrft MHHHMyM

J(u)=-2u3 +6u2 -u+10 ua

25. Hailnu rorrKy MaKcHMyMa rpyuxqza (

roqeK 3oJrororo feueHrar o'rpesrca [alb].
J(u) xnnrcrcx rou:

) = sh(u) .) = e' ,J(u) =' cos(zz), /(
J(u) r^Ymercr yHr4MoAan

)=e-o,J(u)=sin(u),J

$yHrqIau J(u)=t)t + '+5u-2 uaorpepne l-2, 31.'l
tfynxquu J(u) = -2u' + ' -u+10 Ha orppsre [-2, 3).

-l no rtaero4y bHoro nepe6opa {rrr $yHnurEvr J(u,l

l-2, 31.

u ,l* no MeroAy

l-2, 31.

(x)+max) f(x)=2x,

(x)+max)f(x)=- - x', +x, t- 8x,

t)
nepe6opa 4ax $yuxqrur

nplu orpauuqeuus,!
_ ,_ ,!H

(x) -+ max) f (x) = -) ) ) ' lx
+6x2-xi -x; npr4 ofpaHHqeHHrx

(x) + max )/(x) = (x, 3)' +(xr - 4)' nWorpaHuqeHurx

n peftr'unr- J\b3

MIIHI4MVMA V tfyHxqllfi"

+ (xs - J)'i
(xs - 4)2;



14. f(x;x):2xf -xt2 * 3xtz-xt *
15. f(n,x) : xtr +- 5xt2 - 8xfiz - xt *
16. f(a,xz) : l0xt2 -r,t r xfi2 t y22;

17. f(xt,xz) : xf + xt2 -xtxz + xt + x22;
18. f(xt,xz) : xt(5/3xt2 -xt - 1) + xz(2xt
19. f(xt,xz) : xt(-xt2 * xt + 4) + xz(2xt
20. f(n,xz) : 5xt(xt2 + xt - 1) + 3xz(xt
21. f(xmz) : 2x1(x12 + 2xt - 3/2) + 2x
22. f(xt;z) : xt(-,xt2 + 5x) + 4xz(xt *
23. f(xp) : 2n(2xt2 + xt - t) + 2xz(xt
24. f(xt,x) : xt(I -xt2 * 6x) -xz(xt +

2, Peruuls cneAyrorrlue sapLa'rtu ua yclonuufi
l. (xt + xz- t)' + (2xt -xz + t)2 -+
2. (x1 * 2x2 - l)t + (xt+x212 -+ min; xt
3. (xt * 3xz - 6)t + xt -> min; xt - x2 :
4. (xt - xz + 1)2 - xz --> min; 2x1 + y2 :
5. x1 * x2 -+ min; 2xt2 + xz2 : 4.

6. 2x1 + 162 -+min; 2x12 + x2z:4.
7. xt -)rnin; (xt +- xz)2 + xt2 : I.
B. xt-xz -+min; x12 + 1s22 :1.
9. sc12 I y2 -)min; x/ + xz2 : L

10. xt2 + x22 ->min; 2x/ -l x22 :4.
I l. xt2 + 2x/ -+ min; x/ + xz2 : 4
12. xt2 + 2xz2 -+min; 2x/ + xz2 :4.
13. (xt -xz r xt- 1)2+f z -+min; xt t x
14. @t - 2*)t + (xz-r xs)2-+min; xt + xz
15. (xt t xz * xs- l)2+(xt -xz)2 -+min;
16. (xt -*r)t + (xt -r xs)2 -+min; xz * xs
17. (xt-xz r xs * I)2 -+min; xt * xz *
lB. (n + *t)t * (xt + xz)2 ->min; xt-r 2
19. (xt t 2x2 * 3x: + 4)2 -+min; xt i xz
20. xt * 2x2 * 3xs -+ min,. x12 + 2xz2 -l xs
21. xt -xz r x3 -)min,' xt2 * xz2 -xs : L

22, xt + xz -l x3 -)min; xt2 * xz * xs: L

23. xt2 * xz + h -)min; xl * 2xz + x: :
24. xt2 + x22 -) min; xt 1- x2 )- xs2 : L

3. Hafiru Bce rotrKr,r JroKrurbHoro ycnoBHofo
x)0.

a.

b.

c.

d.
e,

f.
o
d'

h.

i.
j.
k.

L

m"

n.

o,

p.
q.

f(xp) : (xt + xz - t)2 + xl - 2x2;

f(xmz) : (xt - xz + 1)2 + (xt -r xz

f(n,x) : (x12 -r x2 + 2)2 - x12;

f(x6x) : (xt - 2xz2 * 1)2 + xt;
f(x6xz) : (xt2 * x22 + 112 + x/ -x
f(xt,xz): (xt2 -x22 * 4)2 + x/;
f(xuz) : 1x12 + 2xz + I)2 - 4xz2;

f(xt,xz) : (n + xz + 3)2 -xt -r 2xz;

.f(xt,xz,xs) : (xt + 2xz - x:)2 + (xt

f(xt,xz,xs) : (xt - 2xz)2 + (xz - 2x)
f(a,xz,xs) : (xt - 2xz)2 + (xz -
f(xt,xz,xl : (xt + 2xz + 4xi2 + (xt

f(x6xz) : xf + 2x/ + xfiz * 2xt -
f(xlxz) : 2xf -xt2 * 3xfiz - xt *
f(xt,x) : xt3 + 5xt2 - 8xfiz - xt +
f(x4xz) : l0xt2 -xf * xrx2 + x22;

f(xmz) : xt3 + xt2 -xtxz * xt * x

+ xz);

xz),'

xt * xz)i

rrHHMyM.

ixt-xz:1.
xz: L

* xs: I.
I xs: I.
t -l xz -xt: L

4.
: l, xt - xz - xj:).
: 4, xz + 2xs :6.
h: I, 3xt + 2xz + xs:
: 1.

xz)2 + (x:-5)2;
+ (xs - 4)2;
+ (xt- 2x)2 -r (xt- t)2;
xz+l)2 +(xz+xs-I)2

y cJreAyrourx yuxqzfi npr4 HaJr orpaFII4r{eHI4t



r. f(xpz) : n(5/3xt2 -xt - 1) + x
,r,'. f(xrxz) : xt(-xt2 * x1 I 4) + xz(.
t. f(n,xz) : 5xt(xt2 + xr - 1) + 3x2(:

u. f(a,xz) : 2a(xt2 + 2xt - 3/2) +
v. f(x4xz) : xt(- xt2 + 5x) * 4xz6t
w. f(xt,xz) : 2a(2x/ r xt - 1) + 2x
x. f(n,xz) : xt(I -xt2 r 6x) -xz(xt

4. Peunrr cJreAyro[Ive 3a4aLil4 na yclonHufi
(<D.

1. (x1 -r xz- l,)2 + (2xt -xz + 1)2 -+
2. (xt + 2xz- l)t + (xftxz)2 -+
jl. (xt + 3xz-6)'+ xr -)min; xt-
4. (xt - xz + I,l2 - xz -+ min; 2x1 *
5. xt * xz -+ min; 2xt2 + xz2 : 4.
(i. 2x1 + 762 -+min; 2x12 + x2z:4.
7. xt -)min; (xt'f xz)2 * x12 : 1.

E. xt - xz -+ min; xt2 + xz2 : L

9. xt2 ! xz )min; x/ + xz2 : L

10. xt2 + x22 -)min; 2x/ + x/ :4.
Il. xt2 + 2xz2 ->min; xf + 7622 :4
12. xt2 + 2xz2 ->min; 2x/ * x/ : q.

13. (xt-xz * xs - l)2+x2z -+min; xt
14. (xt - 2x)' +- (xz + x,)t)min; xt
15. (xt + xz * xt- 1)2+(xt-xz)2 -+
16. (xt -*t)t * (xt + xs)2 )min; xz
17. (xt - xz r xs + l)' -) min; xt * xz
18. (xt * xs)2 + (xt + xz)2 -->min; xt
19. (xt + 2xz * 3xs + 4)2 -+min; x1 +
20. xt t- 2xz + 3ixs -+ min; xt2 + 2x22

21. xt -xz * x3 )min,'xt2 * xz2 -xs
22. xt * xz + xt )min; xt2 * xz I xs
23. xt2 + xz * xt -+min; x/ -t 2xz *
24. xt2 + x22 -+ min,'xt * xz + xs2 : l

Konrpo;rrunre

Il ocrpofire reHerr{qecKufi a_nropvrivr
(xt + xz- I)' + (2xt -xz + 1)2 -+ min;xt
(xt -f 2xz - I)t + (xt-rx212 -+ min; xt * xz
(xt * 3xz - 6)t + xr -+ min; xt - xz : 0.

(xt -xz + I)2 -xz -+min; 2x1 + 1x2: ).
xt * xz -+ min; 2xt2 + xz2 : 4.

2x1 + y,2 -+min,'2x12 + x2z:4.
xl -)min; (xt + x212 + xt2 : L

xl - x2 -> min; xt2 -l 1s22 : 1.

xt2 * xz -+min;x/ -t a22 :1.
xt2 + xz2 -)min,' 2xt2 + xz2 :4.
xt2 + 2xz2 -+min; xiz + x22 :4
1s12 + .2x22 -+ min; 2xt2 -l xz2 : 4.

(xt - xz + xr - I)t+lt -+ min; xt + x2 + xJ
(n - 2xz)2 + (xz + xs)2 -+ min; xt * x2 -t aj
(xt r xz + x3 - 1)2+(xt - xz)2 -+ min; xt +
(xt - x)2 + (xt + xs)2 -+ min; xz * xs : 4.

min,'x1 -xz: l.
xtl-Xz=1.
:0,

xz*xt:L
Xz * Xt: l.
:X1 *1i2-Xs:1.

xs:4.
xs : I, xt - xz - xs:2,

2xs :4, xz * 2xt : 6.

xz r xt: l, 3xt t 2xz'r xs

xs2 : 1.

I.
L

: 1.

6 ceuecrp

xz: I.
I1.

: I.

pocbr K pefirnnr-nourpplro Nbl

pemeHr,rr yclonHofi saafuu onraMlfi aqr{u:

:0.

t.



a

4.

5.

6.

Onpegenurr noKa3areJrrl AencypHoro aAM

17. (xt - xz -l xs + l)2 -+ min; xt * xz + xt :
18. (xt +.xs)2 + (xt + x)2 -+min; xt * 2xs:
19. (n l'2x2 * 3xs + 4)2 -+min; x1r x2 t lsj
20. xt r 2x2 * 3xt -+ min; xt2 + 2xz2 + xr, :
21. xt - xz * xt -+ min; xt2 + xz2 - xs : l.
22. xt * xz + h -)min; xt2 r xz * xt: l.
23. xt2 + xz * h -) min; x/ t 2xz -l xs : I.
24. xt2 + x22 -+min; xt + xz t xs2 : l.

, xt - x2 - xs:2.

, xz * 2xl :6.
: I,3xt I 2x2 * xs:0.

Konrpolrurre pocrDr K peftrnur-rconr$o.nro J\b 2

l. lm paznvnw.4ny:i: orpaclefi I u II, ua 5 ner nlr4erieHo x cpe,qcre" Ko4uuecrno Cpe4cru
y, BJro)KeHHbrx B orpacJrs I, flo3rol.aer 3a oAr,rH roA AoxoA ,Afyl : f H yMenrbruagrcf, Ao B€,JruqHHbr

V(9 : 0,75y. Kornqecrso cpeAcrB.r-l,
E6 - 9 : 2(x - y)2 uyMeHbruaerc.f, Ao
BbrAeJreHHbre pecypcbr Menqy oTpacnrM
MAKCI,IMAJIbHbIM.

2. flo ncreqenr{r4 Ka)(Aoro Mecrua
rrpeAnpuf,Tr{o [oryr1ss1 AoxoA ky, a ocra
Ao Benulrr{Hu az (a > I).IIpouzBoAcrBeH
rAe ,:- 3aAaHHOe qHCJIO.

Orpe4enurr rarrre o6reuu nocra
MaKcaMaJrbHuft cyrr,rruapnufi 4oxo4.
ypaBx{eHr4,r r4 peullrrb 3aAaw npu
KoJrr4qecrBo 6uouaccu K KoHrIy nepBoro
CrepxeHr 4luuuofi 167 el.Pacxpourr
Korolpbrx coorBercrBeuHo pauua C1 :
loryqeHHbDr garoronor 6rrla
Onpe4eluru orrrr,rMnJrbHrlft rluxl 3aMeH
ycJroBl4;tx, 3aAaHHbLK s ra6rl,Iue:

Peruurr 3aAar{y 4, y turrruax ocraror{Hyro
rorollufi [pr.rBeAeH n ra6luqe:

a3MeH.f,rorqyrocs np 3aKoHy,

ftr upousnoAcrBa onpeAeJreHHoro
3TOM r43BeCTHbr: cyMMapHaf, rrpoH3
HarrMeHb[ra.f, npor,I3BoACTBeHHbre
Ha KaxAoM npeAnrpH.f,TEn OT ero
MorrlFrocru npeAnpurrr,r.rr raK, qro6rr
flocrpourr MareMarnqecKyro MoAeJrb

AUHaMUT{ecKoro [porpaMMr,rpoBaHHr.

Konrpolrnrre

Penrurr cneAyroque 3a1aqu B

upocrefiruuM, H AlvffelrE,Hocrb o6cnvxz

1. .{eNypurrfi ro aAMtaHr,rcrpa\uv ropoAa
HHTer{cr,rBHocrrrc 90 3a.flBoK B qac,

KeHHbrx B orpacnb II, nopnolrer rroJryqrrrb 3p oAr{H uoA Aoxoll
I4qr,rHbr p(x - y) : 0,3(x - y).HeolxoAr4Mo fax pacnpe4€rrr4rl

rro roAaM rrJra.HnpyeMoro nepnoAa, uro6sr nQluufi goxo4 6rrl

)OC KOJIVqEKOJIVqE

)C.'I KOJII{

3arpaTbr

JDvAvrDsnn\rrl BOACTB0HHbI€
Mapr{ar ce6ecr unuuzurruofi.
rru pr y6eaurs ee Me,ronoM



2. Ha cro.snrce anronao6r,urefi sosre
anrouo6pul. AeroMo6uru npe6rr
flpo4orxzreJrbHocrb npe6rrnanrar

npoesxefi qacrv He pa3pemaercs.

BeporrHocrb roro, uro npu6rmuufi a

a

/1T.

ATC npegnpuflTus. o6ecnequsaer He

B rpysonofi pevHofi [opr nocryrraer B

pelroBopoB coclaBJlf,er I uuu. Ha cra
xapaKTepncuanu A'IC xax o6terra

raxglrrfi u3 Koropbrx o6cnyxueaer 1

Onpe4erurr xapax.Tepncrunu pa6orrr
peKoMeHlaqvpr no ynyqrueHr{rc erc

5. B crryx6e <Crcopofi noMorqn [oceJrKa
rene$ounux an[apara. Ecru sa-f,sra Ha

ro aboneHr nonyqaer orKzl3. florox
cpeAHeM 4r,vtrcfl 1,5 uun. Oupe4elrzrr
o6renra CMO u paccqr,rrarb, cKoJrbKo

MeHee 90Yo nocrynaroqlrx Bbr3oBoB Bpa

6. Calon - naplrKMaxepcKa.fi uveer 4
Cpe4uee BpeMtr o6clyxunaur,rf, oAHofo
otlepeAn Ha o6clyN:uBaHne, cqvfiafl ee

7. Ha anroeanpasoquofi craHrlura

lnoilIaAKa ua 2 anrroN4arlr,rHrr AJrfl o)r(

aBToMarrrnHa s 3 NlHu. Cpe4uee BpeM.fl

xapar(Tepr,rcuaxu pa6orbr aBro3anpaBoqH

8. Ha sorgare B MacrepcKofi 6Hrosoro
MacTtJpcKyro, KorAa. BCe MacTepa

Cpe4uee qr4cJro KJrr,reHToB,

3arpaqr.rBaer Macrep na o6clyxuBaHne
r{To rsrHeHT rronyqr,rr orKzt3, 6y4er
uacrepcrofi B TeqenraH 1 vaca, H cpeAHee

9. ATC nocelxa o6ecne.{r4Baer ne 6olee
cocraBJrrer oKoJro 3 uuu. Brrgoerr Ha

BepoflTHOCTb TO|O, qTO 3atBKa nonyq
nporrycKHyro cnocobnocrr ATC.

10. Ha arlro3anpaBoqnofi craHrlr,ru r4MercTct
o)KuAaIoT 3anpaBKy , MO)r(eT BMecTr4Tb

MaLrrvllaa, npu6nnurar K craHrII,II{, B ort

cpeAFreM MarrrriHrr lpe6unaror Ha cra
npoAoJDraerc.rr B cpeAHeu 2,5 vlrrt.
cnoco6Hocrr A3C, opeAHee qr4cJro Marrru

B oqelpeArz, cpeAHee BpeMr npe6rrnannr

5.2. IIp orvrerrtyroqHafl arrecrarlus

JIbHOCTb

eAeJrrzTb

I,IMerorc.rl 3 uecra, xauc,4!e u3 r(oropbrx orBqAnrc{ noA oAr4H

Ha cToqHKy c ro 20 aeroMo6nrepf s qac.

H HA CTOflHKC B cpep,HeM 15 nrnn. Crosuxa Ha

cpeAHee Mecr, He :ra.Hrll'brx a,broucl6ulguu. lz

cnyx6u <CropQfi rroMorr{z)) KaK

qro6u yAoBJrelBopr4Tb He

BxoAsrqnfi rroroK r4

uuqessoft.

2 roloHxra ptnr BbrAaqH aua. C)rolo craHur4u HaxoAr4Tct
Hr{r 3anpaBrca. Ha quro [peobrBaeT B CpeAHeM oAHa

ul,r.f, o.4nofi rdaul cocranJr.rrer 2 tv.uw. Onpe,4elurr
craHrlur,r nax o6renra

pa6oraror rp Macrepa. .Ecnz xlinenr 3axoArrr B

TO OH )D(OA[4T r{3 HE

B MacrepcKyro sa I vac, rto 20. Cpegnee BpeMJr, Koropoe

KJrlreHTa cocrasrser 40

KJrl{errra, panno 6 rra

a TaKXe CpeAHee

He cTaHoBI4TC.fl, a n
K{DK,{bre 2 tvtus.

HHTeHc,aBHocrs 5 qenonel{: B qac.

u. Onpeplel[Tb opeAHrox: AjrHHy

u. Onpeqelr4Tb BepoJrrHocrb roro,

Ha coceAHxlrc crauquro,,B
Ilecc 3aflpannu o4Hofi MarrllrHpr

&orctlJIIoTIIYIO nponycKHyrc

BpeM.rr o)I(I1IEaHI"Ifl Marr[4Hbr

KJTHeHT0B, o6clyrnunaeutx

Bpervrr neperoBopoB B aper{HeM
qulo nocTynaroT B M qepe,s 2 ulqtrt. Onpe4elu.rt

orKa3, cpeAHee q 3aHgrbrx KaFIuuroB, a6comorrrvro

Bepof,THOCTb

HHbr Ha A3Cl (nxmo.rar

O IITOTAM OCBOEHIIfl tr rrrrJrrrHr,r (arcr aMen).

).

rrcJlo 3aHrTbIX MaCTepOB,

Ilpnlrepnrrfi b Borrpoc0B K ,5 ceuecrp



l.

2.

3.

4.
5.

6.

8.

9.
10,

11.

12.

13.

14.

15.

MareuaruqecKar rrocraHoBKa 3a.rlarlLl
o[peAeneHvf, MeToAoB OnT]IMn3arII4H.
Mateuatnqecras MoAeJrb ga1aqr nH
laneft uoro [porpaMMrrpoBaHur.
feouerpz.recnufi crvlrrcl peueHr,rr 3aAa

Cuunlerc-nreroA perueH vfl. 3a1aqv ru
,{ncrficrnennas. saAaqa. Teopeurr 4ro
I{erouucleuHoe npofpaMMzpoBaHrze.
floc,raHosra galla\Lr onrr,rMr,Barlur4 AJrt
Mranzuzsaqzr Synrqufi oAnofi
Munnuzsaqur Oyurq[fi oAnofi
Munzuasaqu.r Qynrcqnfi oAuofi
MuHr,ll,rusarlux clyHnquft o4uofi
Muuurrlusaqua Syurqufi o4uoft ne
peaJrr,Baqur MeToAa JroMaHbrx.
Munzuucaqux SyHrcqrafi olnofi
JIOMAHEIX.

Mrauznausaqux (ryunqufi o4uofi
rrocJreAoBareJrbHoro nepe6opa.

Buuyuue $ynrqrau ogHofi nepe
Brrryxlue QyHrqrau oAnofi
Burryxnrre Qynxquu o4nofi nepe
ycJroBr4jr BErIIyKJtrocTE.

Muuuuusaqux clyurcqufi o4uoft uepe
cxollHMocTu MeroAa KacaTeJrbHbrx.
Iloc'rasonra 3aAaqrr onryrvtnzarrvrzr
Teopeuu o cyuecrBo Banvra Mr{HHMyMa
Klaccuqecxzfi uero4 peureHr{r gaAavir
rrepeMeHHbrx.

Merog MHo)Kr4TeJrefi JlarpaHxa onrra
Brrnyxlrre MHo)r(ecrBa. OurosnHe
Brrnyxlue $yuxqlra MHoH{x nepeMeHH
Brrnyxlue Syurcqlru MHorr{x [epeMeH
Brrnyxlsre Synxqlrz MHorHx rrepeMeHH
Brmyuue $ynxqlrz MHorlrx nepeMeHH
llpoenqrzr ror{Kr{ Ha MHo)r(ecrBo.
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