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1' UEJITT ocBoEHrrfl ArrcqurIJII4HIJ l1' UEJII4 OCBOEHI4fl AnuqltuJlnnrrr 
]

{rlcr{firrJrr{Htr (nao,4ynx) <Mero4r,r orrTr4Mn3arlry vr r4QQ[Ie4OBaIIHe oTepe-

UreHHe oTyAeHToB, o6yuaiorql4xct rro HaI]pABneHI4Io 1(MaTentarraufCxc'e

rprrpoBaHl4e LIi{$opMaIIIIoHHbIx cIIcTeM)), c MeTOAaMI'I, HaI(oIIiIeHIrbIf{II B

O3HATIAET, I{TO CTY,4EHTbI I]O OKOHIIAHI4N KYPCA AON}IffibI BJIAASTb HAIbiKA-

tHr,ix SKCTpeMaJIbHbIX 3a!:A's..

pHbrx ooo6eHHooTeit coBpeMenuofi snoxa flr;IfleTCfl IiCe Bo3pacTalfulee

yrrpaBngHr,r.s. Kar Hr4KofAa rrpex(Ae, orqyuaercfl llorpeoHocrb B u{oao-

d rurcrroJrb3ona:nfiv [p]IpoAHbIX 6Otatcrn, JITOACKI{X pec'/pcoB, l{aTepfanb-

tcre. Ha MaTeMaTnrIecKoM .fl3bll(e TaKHe 3aplae;ll MoryT eilnl ccloptuy:fnpo-

rHrrx oKcrpeMyMa nexoropoft fryHnUuu rarla $yrlrquonaJla. B pe:yli;ra're

KOB rIO UX pSIIIeHLIIO CTaJIO BO3I\4OII{HbIM I'OBOpI4Tb o Tel',opl4l4 3KCTpelraJI-b-

I

[Jrr4HbI (r,aoaynx) <Mero.4r,t orITI'IMn3arIr4v rr rrQ1'ile,4oBarlqe o1epe-

He oTyAeHron, o6yuaiorlr4xct IIo HaIIpEtBJIeHI4Io,l(MaTeN{aTl4ulcxc

poBaHr4e Lii{$opMaIIIIoHHbIx cIIcTeM)), c MeTOAaMI'I, HaI(oIIiIeHIrbIf{II B

O3HATIAET, I{TO CTYAEHTbI I]O OKOHIIAHI4N KYPCA AON}IffibI BJIAACTb HAII'iKA-

E,ix SKCTpeMaJIbHbIX 3aI:A's..

o craBJreHllof 3 aAa'rH ;

3AWV METOAOB OIITIIMII3 AIIIII B Br{Ae rpofpaMM a,ns 3BIV[;

r{ o6pa6orKl4 I4x Pe3ynbraroB.

EC'IO AI4CUI4ITJII{HbI B CTPyKTyPXI OIIoil ]}0
Ha OTHocIIlcfl K 6a3oBofi .IacTu OilOn. I4:yueHl'Ie AIIOUnIIJIIIIIEI t

MoAenr4pyroruux aJIf opI4TMO B v p eenus a\uu trx Ha 6 a: e fl s r'IKon

paN4M MoAenrrpoBaHru (lIK-3).

o,cBoeHr{f, AI4CUI{IIIII4HbI CTyAe}IT AOJDI{eH AeMOHCTpI',IpOBarb oc

r{Hil rro .4ecKplr[TopaM (3HaHrrfl'' yMer{uft, BJIaAeHI{tr>, B

OAynsMI'I AIIICUUIIIIIHbI, IIpI4MOH{TE' [OnyqeI-IHLIe 3HaHHtI B n

Oruroit lte HbrX oqo6eHHopTeit coBpeMeul{ofi snoxa flr,IIfleTCfl IiCe Bo3pac

)B p IIeMO B I4 Iv{eTOAoB p eIIIeHIItI OI]TI4MH3 aUI4 OHHbIX 3 a[A\I;

B rIO CTpO eHI,Lfl OTITI4MIB aIII4OHH6TX M o,4eneii, Hau6 o;1ere rI SJIHp
Qopl'ruponan
rcrq.ax rpe6o

IIpno6pereHIr r! rrJraril4poBAlJr4s. SKCTIepI4MeHTOB

/lauuax

cllocooHocTb

Soprrtarnxu (

roToBHocllb

yKa3aHHbIX

;090B

r{?Bh

),

cuFn

eMc

),[tr
CIIO ra npoxoAl4T s 5-Na ceMecrpe, c qacrl4rrHofi nepearrecra

rrJrr{Ha 6a:upyerc.a Ha 3HaHrrflx, rlpl4o6per€nsr'x cryAeHTaMIr B

KOfO aHaJrr{3a, fgoMeTprrrr r{ ToloJrofr4rr, An{l$epeHIII,IanbHbIX ypaB

Krr I{ Ap.

[errrrBaeT AanbHefi Ilee I,I3yI'IeIJII e ALICqU[-[I4]I (MOAe JIIIpO B llHI{ e

ryrexHo Jroruft >, <P acnp e4elenna-a o6pa6o'rna I{HO opM rul r4I4>> II flB

f, crIeuLIaJIbHbx AI{CqUIIJII{H.

r,re B paMl(ax u3yrreHufl. AaHHOfr AI4CIII4[IJII4HbI, Mofyr 6blrb

ofi xnanu(f I{KaI{IroHHofi pa6orrr.

3. KOM
'II,I 

OEYIIAIO IIIE| O C-'t, O OPMI4I'YIIMbIE B PE3YJIb T

E pesyrl
O C B O EIIUfl , A\ICI\ I4IIJII'IHbI (M O Ay JIfl )

Vfl nvrc1q;71wll4Hbl O6flarcrUl4fi cs AolNeH OBIaAeTb SJISAITSIIIIIMI{

B rrpooeccr4oHaJrbHofi AesTerbHocTpr 3H.1}{]d.fl MareMaluqecKllx

nIeM o6yrleH I4OHANbI{Ofi AE{TEJIbHOCTI-I :
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ze o6uux &opru, 3aKogoMepuocreft , r{HcltpyN[eHT&JIb]Il,IX rp.A,.tu ajro

rrI,I ; KOppeKTHbIe rlo craHoBKr{ Kraccuqe cK nx 3axaq;

rcuanJleHHylo 3a1Laqy; SopuynrzpoBarb pe3ynbTAT; Ha ocl{oBe auwmla

rHo cQopMyJllipoBarb MareMarl4t{ecK[ TortHblfi pesynnrar;

yrrnTbos; $yn4arr,ren:ralmroft rroAroToBKOfi no ocuonilr"r npp-

cpeccuo rrilgrrfi; rIoHI4MaHI4eM KoppeKTHocrI4 IIocraHoBoK 3a):"\a\; grloco6

CTbIO p e3y JrbTaT [poB eAeHHrx (p nsuro -MaTeMaT 11r] ecKrlx r4 n pr.IKnaAHI,IX

cnenoBaH KOHKp9TH6TX peKoMeH 4ar\uit, BbrpalrceHgbrx B TepMI4Il.aX [peAMeTH

o6naclu etocfl {BrIeHI4.f,.

4. pA rI coAEPXAHtrTE ATTCUUIIJII{HbI (MOAvJIfl)
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rrNrr&atil]r4 $yunqrafi oAnoft repeMeHHofi . K;raccprqecrrzit MeroA. Mp-

ro c$rreHl4t (4 uaca),

HMr{3arluu rfynxUrafi oAsofi repeMeHHoit. Me'rol IIoMarlbIX (4 uaca)'

nMuzarJlrv O yHKIlIafi oAn ofi rep eMeHIlo fi . B unyrlue {t'guxuu r'r' Merqu

yrN1v3ar\W SyuxUiafi MHof I{X flep eMeHHbDl. IIo ctalloBKi] 3 aAaqll' 3 a{a-

)er\[y]M. Kraccil'recrufi neroA (4'nca).

llrrvrl43Ar\r0r4 dryHrqufi MHof HX rrepeMeHHEIX. MqroA M lloxI{TeJI eit l\a-

KJr o1o [porpaMMltpoBaHl4fl " CeAloeaq Tor{Ka" Teopeltlti I(yua- Taxrcep a

[eroAbl MIrHI{MI'I3aqrau $ynxqafi lfirorux nep(3MeHI-IbTx' Meror cly'ia{fr '

bre MeroAbr, MeroA HuoroHa (4 uacon).

4eltollbr Mr{Hr.rMrr3aqrau oyuxqufi unorm [epeMeHHbIX. MeroA I1oKogp'

)A MHolnr{reneit Jlarpauxra. MeroA rurpasurn< oyuKIIHi,i (4 uaca).

cKae MeTo.4r,t. feneruqecKHe zurropl{TM},1. MypaeruHr"tft altOputw (2

JIA6 OPAT OPHbIE 3 AHflTVT'],

J\! 1.. MeroAF,r Mr4Hr{M vB a1\14y1 cp yurcUnfi o,4H o fr 11ep eM eH ],I o il' Mero4 AE -

'o ller{eHl4r (4qaca).

J\!3. MeroAbI MI4HIIM tB aIJkIu S yuKIIIafi o.q.so il rep eM eH Ho fi . Mr:roA'nP -

l\!3. MeroAbI I\4I4HI4Mz43a1:av cpygrcqrafi oAuofi iTepeMeHHoil' MeroA xa-

J\b 4. MeroAbI MI4HI4M L'r'aI\ZILI S ynrqnft MII 0r' lIX II gp eM e FI FIbIx. I'p aAu l
t.

l\ir5. r{ucneHHble MeToAbI MI{HIIMI{3alluu cpyutcUufi trtuorax nepeMeHl

arroro cilycKa (2uaca).

l\b 6. Ilucn eHHbIe M eTo,4bl MI,IHIIMI43 aUI4Ia tb yH KUlTfi ltn o rux n ep eM eH i
S'/nr<urafi (4 uaca).

5. OEPA3OBATEJIbHbIE TEXHOTTOII{II
I IIIIaHI4pyeMbIX pe3ynbTaToB OCBOeHI4tI ,4I'IOUIZIIInIIHbI I4C;fIoIIb3yIOTCt{

JIbHbIE TEXHOJIOIZU:

3BrABarouue TexHoJrofHI{;

Jla6oparopittie
3ATIflT?T'I

KoHrercrHoe o6

llpo6renanoe o6

Pa6ora B KoMit

Case-study

Meroa IT

O6yueune ua oc

Jlenuug 2. Mero bIM

]]OAbI AI4XOTOMtrIH, JI

.llexrluq 3. Mer bI MI{

Jleruns 4. Mero

ri:acareJlbHbIx (4't
IU14

).

n6ora

II

Jlercuuq 5. MII

t4aHA 6esycnon

.Jlercuuq 5.

rpaHlKa (4.uac$.

,Ilercquq 7.

(4 uaca).

-llercqnq 8. rlu

noro noucxa. ll
Jlercquq 9. r{u

ATTHaTHOTO CII'/C

.Ileicquq 10. 3B
*raca).

,Jla6oparoputtn
.KOTOMI'U, MeTOA

Jla6oparopunn
MaHbIX (2uaca).

Jla6oparopniu
caremHux (2

Jla6opnropunn
eHTHLIe MeTOIIbI

Jla6oparopunn
nmx. Me'ro4 no

Jla6oparopuan
srx. MeroA

firu to
cleA)'rorune o6

- znQopuauu
- pa3Blr HO-OpUeHTIrpoB aHHbIe TexHoJIOfUn ;

. JII4I{HOCTIIO poB a.HHbIe lexuo JIorI4Il o6yueHux.

ra0

tr).

rab

4ra

n6

CPC



G;t"-
lilH4uua4yaltuoe
EICH14E

ldex(Aracuulruln

o6yueuue

0nepextatorqar

oToqTeJIbHat

I3 paurcax

'ICJIbHbD( TEXHOJI

fr]bre 14 JIaoOpAro bIe

0lteo-I(Jraccbl: rI

rrpr{MeHeFII{eM K

fl(Topa vrn 3
[(oMMyHI4KaIIIIOH t;le

.+

trfl EI4CI\VTIJILIHbI BosMolItHO IIpI4MeHeHI,Ie lnl4poKo CIIeKTlla o6pa:Ona-

HHO - CeMrrH Ap c]Kafl cr{oTeM a. o 6yueural (rp a4uqrao r-IHbIe JIeKUI4 OF -

); case-study; MeToA rrpoeKroB; o6y.reHrae B Mallbrx fpynllax; Ma-

1\4.e N4yJT6TIIM9AI{a TexHOJIornfi (upOBeAeHHe JI9KIIH6HI{6Ix zaws'ruitt c

);

Erbrx rrpe3enraUrait I,I AeMOHcTpaIIIIoHHbD( ponIiIKoB c IIoMoIqbIo IIqo-

FroJrorrrfl pa3BvrTr4fl. Kpr4TuqecKoro MbrrrrJreH?r{; I4Ii0opMa[I4oHI]o-

'r

IIII

HOITOrTII{ (npnlteHeHrze uu$opualluoHnbtx' TexHoJIofu;iI' Ailfl MoFIIlTo-

tr)aHra reKyrlefi oorlr cTyAeHTOB 14 KOHTpOrt.fl 3IJAHIJLI)'

6. OuEIrO
ilP0

TIJII4H

Cewrecr!!
n) Borpocbr K

1. I{ro n
"2. qro cocra.sr
3. Ha-sonure oc

cTIrKy.

4. Kna.ccnlpra

5. CQopl,rynu
6. C$opnnyn
7. C$opuynap

I 1. Teopeua ICyH

12. C$opuyrup
Me"

TA pa.

[))l:

M
[IOfr PAEOTIJ CT'YNEHTOB

ery ilepeaTTecTaIdlrIn
o

u ccn ert o B aH u x onep arymfi?

STiarrbr oneparIHOHHOfO rlCCJreAoBaHr4.u u gafire I4X KpaTI(yIo xapa

o il4HKO-Ma'lleMarnrrecKHx Mo.{eneu.

ErHIrIg fIpHHIIIInbI MO.{enIIpOB AHU$.

ETHyIO 3AI.Aqy M aTeM aTI4r{eCKOf O [p Of p aMMl]tp o B aHI4s.

EtHyro 3 aAarly BblnyKnoro IIp o f paMMI4p OB aHm-f, '

8. Onpe4enenu o|o HanpaBJIeHI4g.

9t. ,{afire on
10. CSoptvtyru

ce.nroeofi ToqKIa.
qHo e ycJIcJ BI,Ie o TITI4M aJIbI-I O OTI4.

Buyro 3a4arty manefiHoro nporpaMMl4poBanu.fl B KaHOHr4rrecxofi 0op-

13. ,{orcax<rare o ocrb pa3nr{qHbrx ooptur sanncu 3II|I.
n4" IIro r:aroe orlop peurenur?

15. Kar onpe4enferc.a nc olopH{)ro nlana?15. Kar onpe4enfier<;
16. B qeIr,r cocro{r u,t

t 7. Katc ocyuleclrrnxt
[8" Kan ocylrdeclnnrr
19. Cxo4urvrooru]orlu
20. llpusuarn uppar
'2I.8 xarcux clyfiaxx
22 . Kat<oir. 6 a: n ctrmii
'\a  r- -^-,,-,-^ ^l-"^--.

CltMllJIeKC-IvIeTOAa?

nu6op nepeMeHHoir. rtts. BbIBo.4a vs 6azuca?

nrr6op nepeMeHHoit rtts. BBoAa s 6asuc?

K0-rrpoI{eAypLr.
rlM o crr{ 3 a[Jalrvr nH H eft H o f o tlp o rp aMM I4p o B a]I u g.

plrvreHgerc{ Mero.q I4cKyccrBeHHo ro 6 a^gra cet?

aH HA3brBaeTcs BblpoxtAenuuu?

23 . O 6r.scula're Cronor,l nfi clrrrc:r .uBofi crBeHuofi 3a,4aqn.



24. I(axue cyu1
tau?

115. C$opvtynz
116. Ifutc rpI4I{I4

127. CSoprvryrll4py

11,8. Itaxlre MeroA

JIbIX I4 HEBbIII

fii) Boupocbr AJIfl
l. r{ro

')!..

::i .

rl,

:'.
fl

",|,

B.

\).

10.

11.

12.

Hro cocra
Hasonure
cTrIKy.
KnaccnSu

14. r{ro raKoe
15. Itax on
15. B .{e}n{ cocro

18. Kar ocyu
19. Cxoaprrrlocrt
20. flpnsnaxu
2 1. B rarux cn
22"Kattoir

Z{.Kaxue cy

'M?
25. C$opuyrup
26.Karc rpIrH.LIM

27. C$opuyra

yKlT

ycn
OAH

bIX

poBe

qy uelror{IacJlel{Horo ltraueff noro [porpaMM t'IpoB aHlrs.

enrae O5 OKOHqaHLM IIOIICKa Ilpla peaJIII3aUIII{ IOUCI(OBbIX ir'ter'rAOn?

Bll.fi CXo,4H]\{o cTII rp a,4I{eHTHbIX II KB a3I4HbIoToH oB clfl4x M eToAO B'

epH0ro [oIICKa IIpI{MeHf, IOTCT B aJIf OpHTI\4aX MI{HI'IMI43 AU?IH BI'IIIyK:-

ynxqr.rfi?

Krr caMocroqrernnofi Pa6orr,l
o wea(

r.r c c JIeAO B aH UX Onep a\urft?

br orrepaufionHofo I4cctleAoBauusu 4aiile lrx KparKyK)

,t:)Ko r\[I,IKO -M aTeMaTlrrrecKl4x MoAeneu.
're BlHbre rIpuEtIIUIlbI MOAenIrpoB alJt;ng.'C$opntyltIapy

C$oprraynu.py
CSopuynupy

Teoperta xyH
CQopuyrtrp

Me.

17. Kar ocyugcr

oc
oc

BHyro 3 aAaqy MareMarl4qecKoro np ofpaMMIlpOB aHIrfI.

rry ro 3 aAaqy BbIIIyKnO rO IIp ofp aMMIIp OBaI{u.s'

rc pefirzur-rcourpo.nrc J\bl

Oupe4enenu lr03Mo HarlpaBJIeHI4g.

,{afire onpe IIg osofi roqrv.
C$opuynupy TEA qHOE YCJIOBI,IE ONTI4MAJbHOCTI{.

T'a

B Kanorrulrecxoil drop-orlH,yro 3a4arry nunefr uoro npo rpaMMI4p oB aHi{fl

l.3. ,[oraxture sx ocrb pa3nnalHbrx Sopt sanucu 3JI|I.
Dlv ug,?

6 c orropHoro ntlalna?

VITEfl Mr{JreKc-Mero,qa?

nrrSop flepeMeHHofr. am Br,IBoAa us 6a3uQa?

nrrdop nepeMeHHofr. Nts.BBoAa n 6asuc?

KC-IIpoIIeAypbI.

r.{},rocrr{ 3aqaril4 rulnefi uoro [porpaMMl4poB aHufl i

X rrserc;l MeroA LIcKyccrBeHuoro 6asnca?

.bttI{ tH Ha3bIBaeTCfl BrIPOXAOHHLIM?
qecxrafi cMbIcJI Anoficrnennofi gaAaqu'

,{ e'roAbl nO cTpO eHl4fl HarIaJIbHOro On opHoro rr II aHa TpaHrcIIOpTu rC fr : a{a-

aqy uenoql4cJleHHofo luuefisoro flporpaMMupoBaHlzfi .

lIIrlSHI{e o6 c'xouqaru4lz noIIcKa npH peaJIIBAI\W IIOIICKOBbIX Me'IOAOB /

23. O6r'scnvn:e s OHOM

yrcr

28. Karcrze Me'roAFI oAH

^'r-^ r---'
roBu"rr OXOAI4MOCTI4 rpaAI{eHTHbIX IZ KBa3I,IHbIOTOHOBCKI4,K ivIeTO.ltOB.

MepFlOrO rIOI{CKa IIpHMeHsIOTcs I} aJITOpIITI\,{aX MI'IHI{MI4::|a{I4IT BbIIIyK-

frynrcqufi?JILD( !1 HellbIrIyKJIbD(

Cervrecrp 5:

K*tT-t""ble Borrpo

1. fJ.ocrpourrt\rtr,Hrr

2. Hafiru MHo KeoTE

3. flvcrs,bu"[.l,"".
otu"trt" Ha BOIII

4" Feurnrn: Jf):sn

r{3r{pyrom)4o rlo cJIeAoB are JIsH o crb .qrx SP-IKquu J (u) ='= ar c t g (u)

IJ* scex roqeK MI{HIrMyMa,4nx $yurquuJ(u):
flu' -tl.u +r.

J(u) = 4t I

lr'u =r'
u) : lllu2 - I | 

- I l- I l. Haircn B ce rloKanr,Hble M I4HIIMyMrI,4aHH ofi S yuxut]tl

: Ha KaKI{X OTpe3KaX OHa.sBJIfleTC.s yHITMOAaJIbI{OI',I'

(u,l+cos'(u) -) exlr, ue [0; 2rJ,



J.

t6.

11t.L

18.

19.

20.

'21,

22. rlnnruuua L nnx $yurcquu J (u) : -2w3 -r 6u'' -u + 10 na orpe3

i \-r:l
+e' | . u+0;I ' -) exlr,

u=0.

ueR.

yiryqufi, yAoBneTBoprrcqfix ycnoBr4ro Jliaurunqa, Ho IIe fiBIIfl]OIUnX

MeHee rpex syurqd). orternrs Ha Borrtr)oc: yAoBJlerBop.f,er nII

Krlr,rfl yHI{MoAanbHas Ha orp e3Ke. Vrn epxgenl4e AoKa3 [LTb-

o rrrecrb IIraroB MeroAa rIoMaHbIX 4nr $yr+xqurz' J(u):llu'-Il-1'l na

uo el-z;zl.
yr:rro crr,r (b)tnxuura J (u) : s in (u) + s in ( 2 u),

/ +l)-(i-'t*") -+ extr . u = (x, y) e E2 .

,t (I- x-2y *32) -+ extr , Lt = (x,/,2) e E3 .

extr, ue(J , (J ={u=(*,y)eE2':xo +y"=0}, rAep uqHarypanbH

v c Synr<qux J(u):ax'+2bxy+cy', 6yuel BbIrIyI{JIa,

BblrlyKnocrlr (fyHKurft: J(u):sin(x*y-rz), J(u,t:sin(x'+y'+

KoppeKTHo cQopnrynuponauuofi rtplrKnaAHofr' za aqu

ee AByx orpaHlrqeHIafi. Yxasarb K KaKoMy Kaacy ll
3AI\Aqa.

[l - ncex rorreK Mr.rHt4MyMa Syuxqnu J(u)=sin[zr**n(-r')_],

U : R' . llo crpou:rb M?IHI4MI{3Irpyrcrq[e [o cJI e.4oBarerlbH

cxoAlrrcr K MnolKecrBy Lf I{ Hg cxoAl{Tcr.

U BCEX TOTIEK MXHI4NIYMA

nocJreAoBarenbHocrl{ AJIfl J(u), xotopat cxoAIlTOs K MIIo

A.[t BbIqI,ICile]i^]J1ig IIOJIO]I{eHII{ TOqeK 3OJIOT'OrO Cer{eHI4t OTpe3I(a 14,

x ()rpe3Kax $ynrqux J(u) xwnercs yHl{MoAalruoff:

c,,J(u) = llul,l1u1= e" ,J(u) = cos(u ), J(u) -- sh(u) .

orpe3tax $ynxqux J (u) xvnNetctl yHl4MoAa"nr'uofr :

c,J(u) = Jlrl, J(u) = e-" ,J (u) = sin(z), J(w,) = ch(u) ,

nyro Jluuurw.r.L4nx $yurcquu J(u)=-L!3 +2uz +5u--2 Ha orpe3

rf,II'II4M143aUI4

lrHrry oTH



23. Hafitu rn

Syur<quu,ft (u

Haftrrz r2.4.

MLrHrrMyM (fyurqr,ru I no MeroAy rrocJreAoBarqJlb'orc| uepe6opa

= +u3 +2u2 +5u-2 Ha orpe3Ke l-2, 31,

M.rIHI,IMyM $yurquu I no .MeroAy nocneAoBaroirbHofo nepe6opa

SynrcqfiIa ./
3 +5u2 -u+I0 Ha orpe3Ke l-2, 31.

Hafiru Snnra Synrcuwu ( f (x)-) max ) f (x) = 2x, + 4xn - x2, - 2xl npu

<8

<x2'

HafitIE MyMa QyHttr1zu (f (x)-) max ) f (x) = xt* 4xr+ xtxr-2fi -"Zxi

orpaHplqoH

rbf
\+)T

25.

"""."t"* {
)t6.

+ x, <15

27. Hafiru MyMa Synrcqraa (f (x)-)max)f (x)=-t -x3+xr+8x.' rpl4 orpa

l*,j'
lxz

HUqEHI,Itr(

r4Mla/Ia

<r2.
>B

IIEHHflX

28. Hafi:rn AT

2,

+

*|
-l

.\

M

+
I

x,
I

2x, <12

Syurquu (f (x)-> max ) f(x) - -Zxr+lxz - fi - xl npu

MyMa ibynxquu (f (x)-t max ) f (x)= (*, --3)? + (x, - 4)2 upu or

',>7

<8'
m peftruur-nourpo.nro J\b2

buoro 6e:ycronnoro MIIITIIMWa y cneAyfourx Sytxqufi.

,-l)t +xi-2x2;

z)-l)2+(x1 +xz-I)2;

x2+2)2-xt2;

22 + 1)2 +x1;

x22'+ 1)2 + xr2 -x22;

x22+4)2+xt2;

2x2+l)2-4xe2;

z + 3)2 -1-1 I 2x2;

+ 2xz - *r)' + (x1 + *r)t * (*t - 5)' ;

- 2*)t + (xz - 2x)2 + (*t - 4)t;

- 2x)t + (xz - 2x3)2 + 1xj - 2x)2 + (x1 - I)2 ;

+ 2x2 + 4x)2 + (xt -xz + I)2 + (x2 + xj- 1)';

2xi +xfi2* 2xt-xz2;

x/ * 3xp2-xr + 4x22;

5xf - Bxtxz -xt + 4x22;

-xf i- xtx2 + x22;

29. HafitN routy



2. Peurratr

17. f(xrxz) :
18. f(xt,lcz):
19. f(x1,p2):

20. f(x1,y2):

21. f(xp2):
22. f(x1,,p2) 

:
23. f(xt;xz) :
24. f(x1;x2):

l. (*, t:xz-

2. (u *:2xz

3. (xt *t 3xz

4. (xt -ix2 *

20. xt I 2xz

3

(,

I

I

'-*,*r+xr+x22;
2 lxt - 1) + x2Qx1 + xz);

* trr + 4) + xz(2U + xz);

* Xt - I) + 3xz6t + xz);

+ Txt - 3/2) + 2x2(- x1 + x);
+ 5x) + 4x2(x1+ 2x);

' t*, -,1) + 2xz(xt -xz);

,2 + 6x1) -x2(x1 + x2).

Ha ycnoBHblfi rvruuuuytr,t.

t+x2* l)t -+ min;xt-x2: L

ftxz)2 -+ min; xt-r xz: I.

I )min; x1-x2:0.

-+min; 2x1 * x2: 2.

Xt

I

I

x

)t
r)

n

)'

+

+

x

5. x1+Wz) ,'**r'=4.
6. 2xt * x2 4m 12t+fr:4.
7. xt -lmin; (xt rt x12 : 1,

8. xt -xz ->fui * wz2 : l.
9. xt2 +, xz

10. x/ + vr2

ll. xr2 * 2xz

12. xj2 # 2xz

13. (x1*Y2

14. (xt r 2x

,t+*rt=1.
2xi2 +xz2:4.

:x12+xz2:4
' 2wtt + xz2 : 4.

+n: 2 -+min; xt a xz + x3 - l.
+ x,g)2 -+min; xt + xz * xs = L

x)2 -+min; xz r x3: 4.

' -P*in; x1 * x2 Y xs: l, xt -x2-fi:2'
*r)t -min; xt + 2xs: 4, x2 + 2xs: 6.

l)t -min; xt a xz + x3 - l, 3x1 + 2x2 + xs: 0j

rnin;x1,2+Zx/*xj2:1.

21" xt lxz * xs ; xt2 l'x22 _ x3: 1.

22.xtIx2+xj in] x12 * x2 * x3: I.

23. xr2l+ x2 f x mih; xt2 * 2x2 * x3: l.

iX1 *12+x32:1.

15.(n+x2tx +(xt -*r)' -min; xt 1x2-xs: I.

16. (xt *x2)2 -r

I- t,

(xz

_1

&J

T

I

3

x

ei .

24. xf l* x2'



J.

0r

b+roro ycJroBnoro MI,IHI4MyMa y creAFotqux (fyHrqufi

xz-l)2 +xt-2x2;

x2+ 1)2 + (x1+xz-l)2;

x)p + 212 -xt2;
2xif + 12 +x1;

* ip2 * I)2 + x12 - xzz;

it+4)2+xt2;
I

+2 2+I)2-4xz2;

x2+ 3)2 -xt * 2xz;

r 1-, 2xz - *r)t + (x1 + *r)' * (*, - 5)t ;

t - 2*r)t + (xz - 2x)2 + (*t - 4)t ;

, - 2*r)t + (xz- 2x)2 + (xj- 2x72 + (x1 - l)2 ;

t 4 2xz + 4x)2 + (xt -x2 + 1)2 + (x2 + xs- I)2;3)

2X/ +xfi2r 2x1-x22;

-x/*3x1x2-xj+4x22;
Sxf -Bxtxz-xj + 4x22,

t -*rt * xfi2 + xz2|

1)
x1'-x1x2+xt+x2';

3xj2 -n - I) + x2(2xt + xz);

x12, * x1 + 4) + xz(2xt + x2);

*txt -)min; xt-xz:0.

-Xz )min; 2xt * x2: 2.

5. xt* ; 2x/ + x22 :4'

in; 2xt2 * x2z: 4.

* *r)t I x12 : 1.

IIpu Harl4r{l

t'

I-

I

t-
a

I
2

I
,,'

,1

3)

n

4. Peruu:rn

orpaHr.rqeHEg T

13. f(xp
14. f(x6
15. f(xrx
16, f(x1,x

17. f(xt,x

IB. f(x1,x

19. f(x1,x

23.f(x6x

24.f(xp

L (xt+

2. (xt +

3. (xt +

4. (xt -

6. 2x1 +

7. xt)

20. f(xp ,'**,-I)+3xz(xt+xz);
,2 + 2xt - 3/2) + 2xz(- xt + x2);21. f(x1,x

22. f(xt x1l +sxS+4xz(xt+2x);

t2 +xt-1)+2xz(xt-xz);

-xt2 * 6xl -x2(x1 + x).

3aAaqu Ha yCJIOBHTTft UUHrarrAyM 3aMeH.flS OfpaHuIrleul4e TllfItL (:))

+ (2xt*xz* l)t -+ min;xt-xz: L

2 +,1x1+xS2 -+ min; xt * xz: I'

v(
5xt

2xt

rI
2xt

I
I

HA



10" x12 -r

lI.x12 +

12. x12 +

14. (x1-

15. (x1 +

Kourponruue

6oparopuux
- MeroA Alzx
- Me'ro4
- MeroA
- Merol xaca
- Mero.u uso
- fpa4ueHrn
- Mero4 ycno
- MeroA no
- Meroa
Boupocnr n
[. Mareua:ru

2. Ocrongbre o

SyHxrlufi o

3" Mnnunru
(,{uxorontuu

Aa.

5.

Muuuu
MunaIr,t

cerreHuf.

6. Milnulrazga

Jlvnuruua.

8. xt -xz
g. xt2 +x

16. (x1-x

17. (xt - x

18. (x1 +

19. (x1+

20. x1 'r

2l. xt -- x

22.x1+x

x12 "l 1'22 : 1.

;x/-txz2:1.

; 2xr2 I x22 : 4.

in; xt2 + x22 : 4

in; 2x/ + x22 : 4.

2-)

13. (x1-x l)2+x2 2 ->min; xt * xz * x3 : l.

2 + xj)2 *>mirt; xt + xz * xs : l.

I)2 t- (x1 * x)2 -+ min; xt * xz - xs : l.

+ x)2 -+ min; xz * xs : 4.

I)t -+ min; xt 't x2 t x3 - l, xt - xz - x3:2.

t + xz)2 -)mirt; x1 t 2xj: 4, xz + 2xj: 6,.

s + 4)2 -+ min; xt * xz '1 xs : l, 3xt + 2xz -t xs

-+rnin; x12 + 2x22 + x32 : L

min,' x12 * *rt -x3: I.

min; xt2 1'*, + xs: l.

quft oAuoii [epeMeHHofi. Currarrrerp[rrHble Mero.4EI' ]\{eroA so

,tu
,' -)
-l- v^,*J

12,u-r
+x3

+/'' ("

z'F 3

^+ ?

4- v"',yJ

Iv^, &J

n0

:n

23. x12 +

24. x12 +

z+x3
.2^

min; x/ t 2x2 * xs: l.

tt- in; x1 + x2 -142 : 1.

n peftrunr-nourpo.nrc Nb3

Orlenna n Hr-KOHTpOnro Ns3 (poprr,lllpyerc{ no lrToraM BErr1oJrHeHtrfl 14 3aulu'r Jr

rpu rra AononHIrreJIbHbIe Bolpocbl. Tevrt :ra6pparopHrx pa6or:

b

MI4I{"

1;D(.

Jlarpauxta.
Hancr<opefimero crycKa.

EHTA.

or0 cnycKa.
ynrqufi.

o B K a 3 araqn o TITIIMI,I3 ar\!rkr. Knac crz Q ur a1;121'fl 3 al\aq o TITI4M a3 aul4

pr.fl MeTO.IOB OIITIaMI,I3 a'!lzlr:a. IIOCTaUOBX A 3AI.AqI/l OIITI{MI43{}III'In

ofi eunofi . Knacc[.{ecxprft rvreroA.

xuuft o,4nofi nepenaennofi. Mero4 AeJxeHH{ orpe3Ka

{,v" qufi oAnoft [epeMeHnofi. Curr,ruerprtlnble Mero.4bl' Me'roA (DuSona

:tOfO l

pAI4Hr

]HblX

MeHy

rS ft olHoii nepeMeHHofi. Jlunureeocru $yuxquu. OqeuKa Kr)tlcr



[2. Brmyxnue $]nxqu
racarenrrrofi.

ft oluofi nepeueunofr.

S METO.IA JIOMAHbIX.

fi oAuofi nepeuenuoft.

oAnofi nepeueHuoft.

Syuxtlnx.

Teopeun o HerrpepblBHocrl{, fna,4l(oc'lu u

offloft nepeMeHHofi. Teopeua o KacaTeJrbnoft. clelclrBr,re reopen{bJ

oAsofi [epeMeHHofi. Teopenra o MI4HITMyMe BbIrIyKJIofi r$yuxquu'

oAuofi repeMeHHofi . Ceoitcrna Br,IIIyKIibIx SyHkqnfi . I{eo6xoAultstQ

tr BbIrIyKnoeTI{.

qrafi oAuofi [epeMeHHoft. Merol KacareJlbHr,Ix. Ouncann, -1"op,t1[u'
TI4 MeTOAa KacaTeJIbHbIX.

trr orrrr4MlI3alluu Anfl SyHrqzfi MHorIzX [epeMeHHbF,. Oononufte

v{bl O Cytr1eCTBOBaHVII MIIHI4MyMa Synr<qUn MHOrIIX fIgpieMOHHLIX.

toA perrreHufl. sallaqlr ycnonHoft H 6esycl<leHofi onruuusaUuu 4ll
)EMEHHbIX.

Ilarp aHxta orIrI{MIr3 allran (p ynrqrafi nu orrax r ep eMeHHF,lx.

aa. OcHoeHbIe olpeAeJIeHI{J{ Ia cnoficrea.

MHorr4x rlepeMel{Hbx. Teopeua o MHHI'IMyMe Br,IIIyKnoff cpyHxquu'

Muorr{x [epeMeHHblx. Kpurepuft nr'rnyxlocru.

MnorIlx rrep eMeHHbIx. Kprzrepuft onrurrl zutbHo crl4.

v MHolHX rrepeMeHHbIX. Cnoficrea BbIuyKJIFIX Synxuufi IvIHoTH4

MHOX{eCTBO"

rrporpaMMrlpoBaul,Ifl. CeAnosas roqK.a SyHxrqun Jlarpaufta'

:raro.rnrrft rrprtsHaK ceAlonofi TorIKn' 
]

:porpaMMI{poBaHI{{" Bsaztaocps:r, e€ peure Hr4tt' c ceAnonoit roqrofi.

,porp aMMLIpoBaHus. Teopeurr Kyua-Taxrepa'

br orrrl{Ml{salf,I{I,I fryurqzfi MHorI{x [epeMeHHLIX' O6ruas u1en'

on. Cnoco6rr nri6opa ruafa MeroAa.

orrTr{Ml43aqzr,l ftynrqrzfi ltuornx [epeMeHHEIx, fpa4lteUrsrtfi rr'refo4

rcra. f eolrrerpur{ecKlifi clmrcl.
,r orrrl{MH3aIII4I,I SyHxqzft MHorI4x nepeMeHHbIX' Vlero,q npoerdrafi

prqecruit cMbIcJI.

MeroA JIoMaHbIX" Onucanue alroRnrfa.

MeroA JIoM&HrJX. Teopelrla o cxoltlrMocTl4

ft oAuofi [epeMeHHoft. Merol KacareJrbHr,rx. ouncanue anropr,rrfa.

MeTOAa KacaTeJIbHbIX.

orrrr{Mlr3alluu Anfl SyHrqzfi MHorIzx [epeMeHHbDr'. Oononuf,te

1a

t4.
Bunyrmre Sfnr
Buuyrmre &{nxuu
AOCTaTOT{HbIe ycnoB

I5. Mununusaurafr $Yn
Teopeua 0 cxPAIrM

15. IlocraHosna 3

23. Bnnryxnue

nepeMeHHbIX

24. llpoercqux roprcu

25.3axa\a nrtr4yrlo
Heo6xoarnr,mirl u

26. 3a4a'ra BHIIIyKnof o

27.3a1a,n Brt[IyKnofo

28. r{ucnesnr're M

32" r{ucresurre

.J3.I{ncrennrre
IIoKoop,4r{

.J4. r{ucnesnrte

JlarpaHxa.

onpeAeJlel{uxf Teo bI o cynIecrBoBaHVI4 MI{HI4MyMa $ynr<qun MHofIrx fIgpigMOHHr,IX.

17. Knaccu.rer:xhff M

$yHxIIHft uuQnzx n

perrreHl4fl sallaqlr ycnonHoft H 6esycl<leHofi onruMu3anluu 4nq
EHHbIX.

18. Me'ro.q NaH Ilarp aHxta orIrI{MIr3 allran (p ynrqufi nu orrax r ep eMeHHF,lx.

19" Bunyitrue u
20" Brnryrnme S
21. Brmyr<nue cp

22.Bttnyrcnrre rp

OcHoeHbre orrpeAeneHulr ra cnoficrea.

r{Ku14

YHK



.]i5. LhEcrensrte

{ynnquft. On

.ii6. rltzcreHurte

unpa(puux

,:17. rlucnessue

IIOI{CKA.

jlE. r{ucnenuue

neroArr. feu
;19" rlncneunrte Mero

uero.4u. fe
,l0. rlucnesusie iuero

lBoupocst gnn nlo
L [afire on
'.L. Karuv

orpe3oK k/k,
'1

'+.

5.

6.

7.

8.

t{err orma
llo.reuy n v
JI,flTb TOJIbICO

Kaxoft us

flafire on

9. K vernry Mo)I(el[p

14. flairce orpe,{eren
15. B ratcyto cropoHy

18. ,{oraxcrare, lITo
19.9ro raKoe BcrtoM

ucnonssyercx?
20. llo.{e\ay /c + 1 u

24,Hro Ha3E'IBamr y

27. [aftre xapaK]re

MeTO,UaMfi.

MercJ,AbI. f'euelluu

.[br

qu

r] "

orrrtlMl,I3at[nn tfyurqufi truorlo<

anfopIrTMa.

orrrrdMl{saltrlru Syurcqufi vuorux

orrrnMr{3arlan Syur<qufi unorux

orrrl{MLI3aIII4I,I Syurcqufi MHoII'IX ilepeMeHHbIX, l3npucra

aJrf oplrrMbl. KolrnoneHTbr f euerlrqecKoro aJIropHTM a.

orrrr.rMl{3allru{ QyHxIIufi MHorIrx [epeMeHHbIX' Snpucriluec

e aJrropr{TMrr " Oneparopbl ren erl,IqecKof o aJIropHTM a.

orrrr{r\{I43aIII4I4 (fyurcllufi MHorI4x rlepeMeHubrx. Snpuctu'lec

e a;rf opl4Tt\/Irr. HaCrp Ofi Ka 11ap aM eTp OB reI{eTI4tIeCKO ro anf OpI4TM a.

caNrocrol'relt,tt ofi pa6olrt
we rrMoAanbuofi (pynrIlun.

Mll Ae Ar4xoTo;s[nu I ap aETlrpyeTcs

mo6on k > 0Z

AI4XOTOMHIT OT MeTO,4a 3OnOTofO Ce'reuus?

ux e ra6oparopuoit pa6ore MeroAoB cxoAl4Tct 6ucrpee H troqeM

nuruqenofi fryurqun.
feoner:puuecxas I4 peraur4rt nl4rlirrulleBocru (f ynr<quu"

Irkrlg'vrfl,, floJlyqaeMa{ npl4 rIOMOrqIr MeToAa JIOMaHHbIX, [epeceKarb

14 rlorqeMy.

3aHI,IlKeHHa-fl oueHKa KoHcraHTbI Jlunuruua n no-relty?

10. ,{afire onpeAeneHl nrrnyrroft Syuxqzu.
1 1. feorterorrrteen:as. pr prrperaIII4JI nrrnyxloft $yrrxquu.

HrrflrurleBofi> u uouelty?

ercs rorrKa 
Llk+l no"r"

fpa.4r{eHra QyHKIIur.
paBJreH BeKTOp fpa.4lreHTa.

.q ycnoBHoro rpaA[euTa or MeroAa uaracrope{ruelo
nb3yercrr Mero,4 ycnoBHoro rpa4ueHra?

BbINVKJIOIO MHO}KCCTBA.

It {BJIgeTCg BbITIyKJIbIM

Irbuoe upa6nuxteuue n

Bbrxo,{rlT 3a npe,4e

r4)KeHao, [oryqaeMoe uo Qoptr,lyJle Mero,{a ycJloBHofo ]lpaArleHTa,

BbrrryKJlofo MuoxecrBa U ?

Aa noKoopAIIHarHOfO CnycKa.

brcJr MeToAa rroKo op,4IrHaTHOrO CIIyCKa.

23 . flpmneara're (popvty uepe6opa KoopAlruarubx Haupanlesnfi .

ofi nrepaqraeit?

25. B narnx crytliasx B onHqerc.f, gpo6lenr,Ie tuara?

26" Kanono vcJIoBLIe cx Ar,rMocTLr ueroAa?

II

Ey4er rur noryaHHax

SrzK Syur<quw J \u)

12. Bcxxasr JIH (JII,IrIIrru

$ynxqrax flBlr$ercfl

13. Kaxr.ru o6pa:ou on
racarelrnr,x?

16. rleu 0:uII4 qaelcs M
KO|O KJTaCCA 3Ane[r

17. fiafire orpeAeneHl4

21. Onumure l{.uero M

22.leowerpu.reoxrfi

Ky MeroAa rIoKoopAIlHaTHOrO crrycKa B opaBI{eHI{I{ 0 TpaAIIeHTH

rlolaAal{ue rorrKl4 NllrrruMLylvra Ll

ororo ceqeHlrg, luartnHafl co n:ropofi LrrepaL\Hrt, HeoOxo,4I4MO BbItI
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