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1. UEJtr4 O
I{enxnnu ocBoeur4r Aucrllzu.rruurr (u

qaft> senf,rorcr o3uar(oMJretr[e cDrAeH

uucBoprrrarurca u nu{ropMaur{oHFrbrg

flclcneAnee o3Harraer, r{To cryAgHTt;r ro
H 14 rO np I4K Jr aAHbrX 3 K CTp eh4 aJrb H bIX at a4a\r,

O.quofi r43 xapal(TepHbrx oco'6euuo

BHr{MaHr4e K rrpooJreMaM ynpaBlr elJl4fl.,

TBopHoM z eSQerrrzBHoM rrcrroJrb3oBalrr4

Hbrx r{ Texr{uqecKr4x cpeAcTB. Ifa rra

BAHbI KAK 3AAAl{Id OTbICI(AHI{.f, 3I(CTN'eMV

pa6or MHorr4x MareMarrrKoB rro ux pe

HbIX 3aAar{.

3 aAa.ru Ar4crlarrnrrHbr :

I43yqeHr4e ooHoBHbrx [pr4eMoB rz MeTo

QOpMr4pOBaHHe HaBbTKOB nOCTpOeHUt
Forqrrx rpe6onaunsM rro craBJrenrroit s
r43ylreHrze cflocoooB peanrr3auur]r M

tlpr4oopeTeFrr,re HaBbrr(oB rrJraHr4poBaHr4

2. MECTO Ar{C
.{auuan Ar{cqz[nr{Ha orHoc.rdrcs

OIIO|I. Llsy.reurae Ar,rcqurnrdHbr rrpox
TerrHbrx cTyAeHTaMr,r B paMKax KypcoB

<r{ttcreunue Me'I"oAbr)) r{ Alp.

[auHrrft xypc o6ecner{r4Bae], AaJrb

t3brKoB r{ Tpa}rcJr.squft >, <h4oAeJrr4p oBa}r

crl o a3 o BbIM AI'I H3 yr{eHLI g c[eIII4 aJIL FIbIX

3uauu4 rroryr{eHHbre B paMl(ax

Hbr lJrrr HafiLrcanrrfl nunycxuofi nnaliu$

3. KOMIIETEHTII4T4 OE}/IIAI
OCBOEHtrI

B pesylr,ra:re ocBoeHr,rJr nl4crl?nJrr,rH

TEHUI,UIMIZ:

- cnoco6Hocrb scpclercrrznuo npuM:eHrrrb

TexHoJrorI,Iu npr4 perueHr4r{ npoer(rHo-

LI I4crroJrb3oBar{rzeM uu$opnraqnounErx

B pesynrrare ocBoeHr{s,4rzcq

yl(a3aHHbrx r(oMrrereHrlufi no Aec
c TeMaTr,rqecrfl4Mr{ MoA'ynrMr,r Atru\lrl7
rqena o6y.reHuiLr kr npoQeccuoualrHoft
1) 3uarr: onpe.qerreHrae o6rqux Ooprtr

.qaunoft Ar{cur4nnr4Hbr; Koppe.KTrrr,re

2) Vnreru: rou.f,Tb nocraBJreHHlro

yBr4Aerb a Kopper{THo ccpopuyna MareMarr4rrecKI4 ToqHblft pesylr,r:ar;

3I(CNEDI4MEHTOB

EHtrr fl /Irr c rlr4rr Jrr4l{br

ayu) <MeroAu olrr4Mrr3 arl ukr rr lracreAoBiir{r4e otrepra-

, o6yuarouluxcr rro ]lanpaBrreHun <Oyu40MO]rrBJrbH&rr

JIOfUU), C MeTOAaMI{, HaI(OIIJIeI{}IbII\4I,I n SrOn TeopIrI4.

KOHrraHur4 rcypca AoJrlrGbI BJraAeTb HaBbIKaA4H nO per.ug-

I conpeueHnoft euoxu nBlltrerctr Bce Bo3pacra]orrlee

HI,II(orAa npelr(Ae, ouyxlaercr rorpe6Hoc'rb B rrnoAo-
nprzpo4rlbrx 6orarcrn, JrroAcnr4x pQcypcoB, Marepr4anb-
qecr(oM rr3brKg rarsze 3a4a'un Moryr 6rtrr ccpopMynupo-
uelcoropoft QyHrc4urz rznrz cfyur<qtronura, B pesynrrare

I4IO CTano Bo3MO)ItHbil\4 foBopLITb o TeopIzI4 3r(cTpeMaIlb-

B p erfleHr,r{ onTr.rMI43 aUr4OHFrbrX 3 aAar{ ;

nrrzMr{3atlr4oHHbx vo,4ereft , uau6olee noJrHo orBerra-
-{.Idl,

B OIITI4MI43AUI4I{ B Br4Ae rrporpaMM nnn 3BM;
u o6pa6orxr4 rrx pe3ynbraroB,

I,IFIbI B CTPYKTYPE OIIOII BO
oo-f,3areJrbHblM AHcrIVrrJrr{HaM Bapr4arrrBH oii'aactu
u 4-rd ceMecrpe u 6asupyerefl Ha3Halrfiflx, rrpzo6pe-

TeMaruqecxuft auattws>, <Alre6pa u reorvrerpr4ir),

Iuee r43yrreHr{e Al,rcqunlns <Teopr,ra r}opnraJrb}rbrx

uu cf opnr aqu our{brx cr4 cTeM r{ Tex}ro Jr o I uft>> tt rB Jrrr eT-

TiI]JIITH.

ut Aavnofi. Arrcur4urr.rrrbr. Moryr 6r,rrr npzlreue-
ouuoft pa6o:rrr.

uIEf ocrl, oopMI4pyEMbIE B PE3yJIb'IATE
n.IICr\I,/.rIJr r4Hbr (M O Ay Jrrr)
o6frarorquftcs Aollxer{ oBnaAerb cneAyroulzMlr r(oMrre-

oa3oBbre MareMarrrqecKr{e 3Hatrnt u unc}opnrarluoHubre

I4geCI$4X IZ IIpI4I(JIaIHI)D( 3aAaq, CBt3aHHbIX C pasBI4TaeM

nororvft (lIIt-6).
JII4lrbr cTyAeHT AOIrlr(gH leMoHcTprzpoBaTb ocBoeHue

(3lIaHI,It, yMeHI4tI, BJIaAeHI{{), B QOOTBeTCTBI4I4

I{bI, Irpr4MeHtITb lronyqgHHble 3LIAHLIfl B ITOCJIeIyT-

3aKoHoMepuocreft , r,rHcrpyMeuraJrblrbrx cpelcrB Ant
OCTAHOBIfl4 I(JIACCILICCIS4X 3AAAI{;

y; QopMyJrr4poBarb p*ynbrar; Ha ocr{oBe a]rJuuzaa



ff, nrrpaxenHbrx B TepMrzHax upe4uernofi
oonacTlr pl3Jrr{aBrrrerocr flBJreHuf, .

4, CTPYKTYPA I,T Arr crlr4rrnr4Hbr (M OlyJrfl )
O6qag rpyAoeMKocrb Ar{currur4rrbr 4 gaqernrx eArrHr{rlbr, l44qaca.

COAEP)K Ar4CUr4rrJrrrHbI
L\mvr

Jlerquq 1. Bne4enue. flocranoBKa 3aA4

cKoro rporpaMMr4poBaHlrs (2 uaca).

orlTr,rMr43 aII uu, Krl.ac cu$ zx aqux 3 a[aq M areM arurre -

Jlelcquq 2. Mero4u Mr.rHrzrMlr3arlur4 $ ft o4nofi [epeMeHHoft . Kraccu.recnrzfi Irle:rO4. Me-
ToAbr ArlxoroMrrra, 3oJrororo oeveuutr (4 ).
Jlercqnn 3. Mero4rr MnHr,rMr43arlura (fyHm fi o,quofi

3) Bna4err: cnoco6socrbro yrrrrrbcs

(feccnonalbHbrx :luanzff; nouz
cTbro [epeAaBaTb pe3yJrbTaT flpo
cJreAoBan.r4ft n nn4e KoHKpelHbrx

Qyu4arvrgHralrnofi noAroroBKoii no ocHollaM rrpo-

ueM Kopper(THocrr4 [ocraHoBoK 3aAaq; cuoco6uo-
HHbrx (f usuro -uareM arzqecKr{x u npr4Kna.qHbrx r,rc-

fi o4uoftJlexqus 4. Mero4rr Mr4Hr4Mr,BarIVLr 6y
KacareJrbHbrx (4 uaca).

rrepeMeHHoft. Merol JroMaHbrx (4 .raca).

rrepeMeHHoft. Btrnynnue QyHrqzu. Merol

Jlercqnq 5. Mero,qrr Mr.rHLr Mrrrcaukrr.r fi vuou4x [epeMeHHbx. llocranoBKa 3aAarru. 3ala-

PasAer (renra)

At4CUr{nnLIHbI

Btl4u Y'te6sofi

O6rervr yue6uofi
pa6orrr,

c npr4MeHeHr4eM

I4HTepaKTLIBHbIX

MeTOAOB

(s uacax I %6)

(Dopu;r reKyrlero
KOHTpOJrtr y0neBa-

EMOCTI4

(no uedennnt ce-
uecmpa),

Qoprua npoMe)r(y-
roquofi

ATTECTAUAH

(no cetuecmpau)

Bne4eHue B

Ar4crlH[nuHy.
llocranosra
3AAlAqId On-
TpIMVIsaIJVrkr.

r (s0%)

Merogu uu-
HljMIlI3AI\Vu|

Qynrqufi
o4uofi nepe-
vreHnoft.

l0 (s0%) Pefirtrsr-xourpom I

Mero4u urz-
HIlMIl3AIJId.VI

SyHnqufi
MHO|ITX NE-

peMeHHbrx.

Sreueurrr
BbrrryKJroro

asaruga. 3n-
pHcTur{ecKr4e

MeTOAbr.

t2 (37%) Pefirrur-roHrpolr
^a

r{a Ha Oesycnonnrrft slccrpelrylr. Kn nufinrero4 (4uaca).



Jlercquq 6. MeroArr Mr4HrzrMrr3arluu $yux
rpaHlKa (4 uaca).

JleKqlrfl 7. 3ara,M BbrrryKJroro rporrpaMM

(4 uaca).

Jlenqun 8. r{zcrenubre Me'roAbr Mrrrrr{Mrz3

Horo rrokrcKa. fpa4ueurnbre \{ero4rr. Merr
JI emrluq 9. r{racrreuur,re MeroAr,r MrrHr.rMr{3 r

Ar.rrrarHoro crrycKa. Merol nuoxure:lefi JI

JIeKqnq 10. 3npracu4rrecr{rze nrero2pr. fe
uaca).

JIAEOPA]
Jla6oparopHafl pa6ora Nb1. Mero,n;br Mr.rr

XOTOMLII4, MeTOA 3OJIOTOTO OerIeHI{.tr l'.4 rraCt

Jla6oparopnan pa6ora Nb3. MeroAr,r rtur
Maubrx (2 uaca).

Jladoparopuar pa6ora N's3. Merop;u uur
calenbHbrx (2uaca).

Jla6oparopHas pa6ora J\b4. Mero/:br r\4rrr

eHrHbre MeroAbr (4 uaca).

Jla6oparopHas pa6ora Nb5. HacneHHbre l

nrrx. MeroA rroKoopAr4HarHoro cnyc>rca (2

Jla6oparopHas pa6ora Nb6. 9rzcneFrHEre l

urrx. Mero.u urrpa{ur,x SyHrcqnfi (4f uaca)

5. OEP,A.3OB

,{n.a 4ocrzxeHzs rrJrar{r4pyeM:brx pe

cne.4yroque o 6pa": on arenbr{bre rexH rurorrrl

- ran$oprraarlproHHo-pa3Br4Baroulrle rexHo

- pa3Br4Barourr4e rpo6revHo-opr4er{rr{po1

- JTT4TIHOCTHO OplIeHTIIpOBarIHbre TeXHOUT(

Iafi unorzx nepeMeHurx. MeroA N,rr{o)Krrremei,t IIa-

IpoB aHrr.f, i CeAronas rorrr(a, Teopeurr Ityna-Taxxepa

.qun (pyunqrzfi unorux [epeMeHHr,rx, MeroA ctytafi,-

4 Hrrcropa (4 uacon).

quu QyHxqrafi runorux [epeMeHHbrx. MeroA troKoop-

rrpaHxa. Merol iurpacpurrx OyuKrlzft (4 uaca).

lerl{qecKr4e anroprrrMbr. Mypanruurrft a:rropvtrxt (2

OPHbIE 3AETflTVTfl
vrvlusa\vpr (fyur<qufi oAuoft repeMeHHofi. Merol lu-
I

vlrruuarJyrv SyHxquft oAuoft repeMeHHofi. Merror ro-

Lrlr'u3arJtr:a Qynxquft oluofi [epeMeHHoft. Merol rca-

vvrlr,3 arJrkr Syurcqzfi MHo f rrx n ep eMeH Frbrx. f p a,uu -

teroAlr Mr4Hr4Mr{3aquu Syurqnfi lruorux nepeMeH-

wca).

teroAbl Ml4Hr4Mr43aquv Syurcqzft uuorux nepeMeFr-

I.TE JIbHbIE TEXHO JIOI 'VruI

yJIbTaTOB O CB O eHrrf, Ar4 Crlr.r[JrrrHbr r{Crro Jrb3yroTct

tofzu;
AHHbIE TEXHONOII4I{;

ruu o6\,^reuug.

MeroAr,r Jlexuzn
Jla6oparopHue

3AHflTllg.
CPC

Meroa IT + + -t-

Pa6ora B KoMaH.re .T

Case-study -r

llpo6neuHoe o6yueuue + T

Kourer<cr:noe o6yveHue T -r

O6yueuve Ha ocHoBe

onbrTa
T' T T

I4unuuugyatruoe r:6y-
qeHI{e

T .T

Mexc,4ucqunJrl{Hap Ho e

o6yueHue
T' -r -r

Onepexarorqaq caMo-

cro.srerbHax pa5ota
+



B paiunax Llc1u-rle:rrufl Ar,rcrlrltrJrr4 H

TEJIbI]bD( TEXHONOruII4 : JIEKUI4OHHO - CEMI4II

Hbre 14 na6oparopHbre 3aHlrrr.rx); cas;e-s

cTep'KJraccbr; npr4MeHeHr{e MyJit;

[pr.rMeHeHr.reM KoMnbroTeprHbrx n

eK'ropa urv 3BM); re.KHoJrorr{r pa3B

KOMMyHrrKarI[OHHbre TexHroJlorrlu (.[pr,IM

pr4Hra reryqeft ycleBaeMocrrz cty,ueHToB

6. OIIEHOIIHbIE CPEACTBA
IPOMEXYTOIIHOiI A

IIJII,IHI;I N )TqB}EHO.M ET O

Teryqurrr KoHTpone.M ycrreBaeM
pefirnur-roHTpoJrr.

Kou'r'po.rrrubre Bo

1.

2.

IIo crp ourr, MprHr4MtrsurpyrcrryFo rr

HaftruMHoixecrBo ljn ncex roqen

a

4

flycrr (f yHrcrrur J (u).111u2 - t 1- t 1- t 1.

oTBgTr{Tb Ha Borrpoc: Ha KaKr4x.

Peruurr: J(u) :sins (u) + cos3 (u) -+

5. Peururr:

6.

7.

llpunecru rpr.rMep (f ynr<qraft , :/AoBtrr
yurrMoAanbuoft (ne M:elree rpex dlyl
nuslu Jlrznrnnqa Qyurq Lrfl y Htnvo Aur
Paccrrao:rperb nepBbre [recrb r]raroB

pe"sKe [-2; 2J npu Vuo <=l-Z;Zl"

8.

9. Peruzrr: J (u) = (* * .y +l)-1" -*t*f)
Hafttu o6nacrr BbrrryKJrocrz (ryux

1 0. Penrzrr: J (u) : xy' ztt (I - x - 2!.y - 3

11. Penrum: J(u):x->min, ueU,

12. Peuzm: J(u):x -) extr, u eU , (J =

I{vcila.

Bo3Mo)KHo npr.rMeHeHr,re urrpoKo crreKTpa o6pa:ona-

cl,IcreMa o 6yueurar (rpa4raquoHHbre rreKrlr.roH-

; MeroA rrpoeKToB; o6yueuue B MaJrbrx rpyilnax; Ma-

TexHoJrorr4fi (upone4eHlre JreKur,roHHbx zansluit c

I4I] Ii9MOHCTpaTITZOHHbTX pOJrr{KOB C nOMOrIbrO npo-
f, KprlTuqecKoro MbnrureHrr.f,; r.ruSopuarllroHHo-

HeHr,re zHft oprraaqrloHHbrx rexHoJroru it gttx MoHr{To -

KoHrponfl suauuft).

TEKyTIIETO KOHTPOJTfl yCITEBA]0MOCTtr{,

TAIIT4I4 tro I,ITOTAM OCBOT]flVIA A;\VtCt]J,/-
TIECKOE OEECIIEqEHI4E CAMOCTOfl TEJIb-

HO PAEOTb] CTyAEHTOB

IZ xourporu
tBJrreror 4eficrnyrorqas. B ynvrBepcrzrere cr.rcreMa

rr rc pefiruHr-Kor{Tpo.nro J\bl
eAoBareJrrHocrb An-rr SyHrrlrzrz J(u) : arctg(u).
I{MyMa 4nx QyHnquu J(u):

Bce JroKaJrbHbre Mr.rHr4MyMbr AaHHofi @irHxql.rn rz

oga f,BJrflercfl yHr4Mo,rlalurofi .

ue [0; 2trJ.

, u+0;
extr, ueR.

Iorqr,rx ycnoBrrro Jlunruuqa, Ho ue .f, BJrrrrcrlraxct

ft). Ornerurb Ha Borrpoc: y.4oBnerBoprer nr4 ycno-

ail Ha orpe3rce. VrnepxAeHr,re AoKa3arb.

Aa JroMaHbrx Ans (fyunqnu J(u):11u2-t1-l I na or-

J(u):sin(u)+sin(2u).

exlr.u=(x,y)eE2.

-> extr , 'u: (x,y,z) . Et .

3

=(*,y)FE':y-xt :O,t>O]

u=(*,y)e E2 :xu + y'= 0), r4ep \r qHarypanbHbre



13"

14.

flpu KaKrrx ct, b u c QyHnqrz

il=(x,y)eE'.
Haftru oltactw BbrrryKnocrr4

u : (x,y,z) e E3 .

15.

t6.

llpunecrz rpr{Mep xoppexrHo cS

HaJrr{qrreM He MeHee AByx orpaHH

c Q opnaynrap oB aHHa{ :ta1a-ua.

Hafttu MHolr(ecrBo d - ecex ro

yur{BepcanbHoM MHo)r(ecrBe [-i : Rt

Nrx J(u), Koropafl cxoAr4rc.s K MH

17. Hafirw Mr{or(ec'rBo l:f
tluuJ(u)= 1-cos[z e*p(-u' -tn
r{Tb MI4Hr4Mr.I3I4pyrOqae [ocJIeAo

u uH)cxo.trr'ITct.
Brrnec'rr.r Sopnryny AJrr Bbrqr4c.rreFrr4t

Brucirarr Ha KaKr4x orpesrcax rpyux

J (u) = au' + bu + c, J (u) = J4, t f
Brr.f,cHrlrn rra KaKr{x orpesxax fryH

J(u) = au' + bu + c,J(u): r[lrl,t(
Oqesurt nocroflHHylo Jlunrnz:qa L
2, 31.

22. Oqesurr rrocrorHHyro Jlnuruula L
2, 31.

23.

25.

26.

Haftlu rno6anrnrrft rvrunvlryrvr Qyu
(fyHrqura J(u) J(u) = -'u' +2u2t + 5u

Hafitu rno6anrur,rfi rvruurarvryrvr Sy
(fynr<quz J(u)=-2u3 +6u2 -ut+10
Hafiru ror{Ky MaKcr4MyMa (fynxqr,rpr

18.

19,

20.

2I

24.

Ix, +2x, <8
HzqeHhrx {

l2*, - xr.:,12,

Hafiru rotrmy MaKcr.rMyMa Syur<qrzr,l

lx, +2x, <12
orpaHuqeHurx {^ 

t3x, + x, <15

27. Hafiru roqKy MaKclrMyMa (fyu.rcquu

lxr+ x, <7
qeHu_sx {

lx' s5

28. Haftwr rorrKy MaKcr4vtyMa Qynrrqrzu

lxr+2xr:il2
HurreHlI.f,x { -

l-tt + xz) 8

J(u):ax2+2bxy+cy2, 6y4er Bbrrryr(Jra, noruyra?

yuttqufi: J(u):sin(x-ty'rz),,1(u):sin(x2+y2+221,

ruaponaHnofr rIpI,IKJr aAH o it s a4arrv o rrrr4M r43 arII4 r,I, c

K KaKOMy KaCCy V Tld.ny OTHOCT4TC.Inuft. Vrasart

MI4HIzMyMa (fyurcquu J(u) =sin[a exp(-tf)], nu

llocrpoulr Mr4r{rzMr43r4pyrotrlr4e rrocJreloBareJrr,Hocrrz

d n ue cxoArrrcrr.

Bcex rorreK Mr4r{rzMyMa cbyux-

Ha yHnBepcanbHoM MHo)r(ecrBe U : Rt .llocrpo-

ocrr4 AJr{ J(u), xotopafl cxoAr4Tc-f, K MHoxecrBy

oJro)KeHr4.{ TorreK 3orrororo ce..;.erurfl. orpe3x€r la, bl.
n J(u) r4nqercr yHnuo4alruofi :

: e" ,J(u) = cos(u),J(u) = sh(u) .

x J(u) rBJr-flercrr yuuuo4alrHoft:

= €-u ,J(u) = sin(z), J(u) = ch(u) .

(pyuxqau J(u)=-ut +2u2 +5u-2 na orpesxe l-

Qynnquu J(u)=-2u3 +6uz -n+10 na olpe:re [-

n J no MeroAy nocneAoBareJrbHoro uepe6opa lnr
2 Ha orpesxel-2, 31.

uu.f rro MeroAy rrocneroBareJrbHoro nepe6opa 4n.a

a orpe3Ke l-2, 31.

f(x)-+max) -f(x)=2x,+4x,-xi -2x2, npu orpa-

(f(x) -+max)f(x) =xr * 4xr+x,xr-2*l -'Zxl npu

"f (x) -+ max ) ,f (x) = -t - x', + x, + Bx, upu orpaHlr-

"f(x)-+ max) -f(x):-2x,+8rr-t -xj npu orpa-



29, Hafiru roqKy MaKcr4MyMa tpy.uriquz

pxr+2xr>7
HI,IqEH14f,X

110x, -x, < 8

Kourpolr,Hbre Borr

I.Haftru Bce rorrKu lonalruoro 6e:

1. f(xt,x) : (xt + xz - l)2 + xt - 2x2;

2. f(xt,xz) : (xt -x2 + l)2 * (x1 -t x2

3. f(xt,xz) : 61 1 xz + 2)t - *,t ;

4. f(xt,xz) : (*t - 2x22 t- 1)2 + x1;

5. .f(xt,xz) : 6/ * *rt .- l)' + *,t -
6. f(xt,x) : (*/ -xz2 -r 4)' +,r,t;

7. -f(xt,xz): &1 i 2x2 t- l)2 -4x22;

B. f(xt,x) : (xt + x2 | 3)2 -x1 -r 2x

9. f(x1,x2,xj): (x, + 2x2-4)2 + (x1

10. f(x1,x2,xs) : (xt - 2x)t + (x;;1- 2x

I L f(x1,x2,x) : (xt - 2*)' + (x;., - 2x

12. f(x1,x2,xs) : (xt + 2xz + 4xjrl2 + (x

13. f(x1,x2) : *,t * 2x12 + xfi2 -r 2x1

14. f(a,x) == 2xt3 - xt2 )- 3xp2 - x1 +

15. f(x1,x2):*,t r 5xt2 -Bxp2-x1 +

16. f(x1,x2) =. l0xt2 -xf t xp2 t y22;

17. f(x1,x) == *,t * x12 - x1x2 -l :vt -r'x

18. f(x1,x) : x1(5/3x/ - x1 - l) + x

19. f(x1,x2) : xt(-xt2 -r xt + 4) + x2(

20. f(x1,x2) == Sxt(x/ + xt - l) + 3x

21. f(x1,x2) :2xt(xt2 + 2xt - 3/2,) +

22. f(x1,x2):xt(-xl -r 5x) +,,&2(xr

23. f(x1,x) : 2xt(2x/ + xt - 1) + 2x

24. f(x1,x2) == x,(l -xt2 1- 6x) - x2(x1

2. Pemzrr, cneAyroque sana-tv Ha yonoBH

l. (*, + x2 - 1)2 + (2x1 - xz t ])t ->

2. (xt + 2xz - l)t + (*,+x)t -> min;

3. (*, + 3xz - 6)t + *, -) min; xt - xz

4. (xt -xz-r l)t -*, --rtTtit't; 2x,, + y,

5. x1 + x2 -)min; 2x12 + x22 :4(.

(f (x) +imax ) f (x)= (r, - S)' +(xr- 4)' upu orpa-

ur n pefturHr-Korrrpolro i\!2
MrzHIdMWa y cnelyrcqr.rx rfyurqrzfi .

*r)t * (qt_ 5)';

+ (xs - 4';
+ (xs-2*,)t + (x1 - l)2;

-xz -r l)t + (x2 )- q - l)';
xz2 ;

ix22 
,'

])t;

ix22 ;

t l- xz);

t t xz);

+ xz)|

'-xr + x2),'

2*);

t -xz);
x).

Mr4Hr,rMyM.

in,'x1 -xz: L

r-r xz: I'



6. 2xt -f xz -)min; 2x12 -t x2z:4.

7. xt -+min; (xt * *r)' * x12 : 1.

B. xt -x2 )ffiin,'x12 + vr2 : 1.

9. xt2 * xz -+min; xt2 -t x22 : 1.

10. x12 + x22 -)min,' 2x12 l y22 .= 4.

ll. xr2 + 2x22 -)min; x12 + yr2 .= 4

12. x,t2 + 2xz2 )min; 2x12 + xz2 :4,

13. (x1-xz f'xj- 1)2+x2z )mi,n; xt lxz't yr::,1.

14. (x1-2*r)t + (x2 + *r)tumin; x1 +lx2 + xs: l.
15. (x1 + xz t x3- l)'+-(xt -xz)" ->mifu; xt -r xz xs: L

16. (x1-*r)t + (x1 + *r)t +min:; xz +ks: l,
17, (x1-xz-lq+ 1)2 .)min; x,r ly.2 x3: l,xt-xz-xs:2.
18, (x1 + xs)2 + (x1 + *r)t -mirt; x1 +lZxs:4, x2 + 2xj:6.
19. (xt -t 2x2 r 3x3 + 4)t -+min; x1 + kz + xs: J, 3x1 + 2x2 + yj

20. xt -r 2x2 -t 3xs -+min; xr2 + 2xz2 l*l : l.

2L x1-xz * xs )min,'xt2 * *rt'-xs I 1.

22. x1 + xz t xs )min; xl' * x2-t xs I L

23. x12 + xz t h -)min; x/ -r 2x2 + *l: t.

24. xt2 + x22 -)min; xt + xz t xs2 : l.

3, Haftru Bce ror{K[ JroKaJl:b]rofo ycnonrrofo MHHr{MyMa

orDaHlzrreHux x20.

1. f(xt,x) : (xt + xz.- l)2 + xl

2. f(xt,xz): (xt -x:2 + l)2 + (x1 +

3. f(xt,x):61 axz+ Z;2 -x/;
4. f(xt,x) : (xt - 2x22 + I)2 + x1;

5. f(xt,xz) : @12 i xz2 + 1)2 + x1l

6. f(xt,xz):61 -.r22 -r 4)t + x,2;

7. "f(xt,xz) 
: 61 i 2x2-t t)2 - lxzX

8. f(xt,xz) : (*t + x2 + 3)2 -xt *
9. f(x1,x2,4) : (*t + 2x2-xl' + (rt1

10. f(x1,x2,xs) : (xt - 2xz)2 + (xz -
I1.f(x1,x2,xs) : (xt - 2*)t + (xz 

,

12. f(x1,x2,xi : 6t t 2x2 + 4xj)2 +

13.f(x1,x2) : *,t * 2x12 + xfi'z * 2 _-2.-.\2 '

-n

y cneAylour.ix Syuxqrafr, npu HaJwrrilru

,- l)t;

u^2 ,

2'

+ *r)t + (xs - 5)2;

)t + (*r-4)t;

)' + (*t- 2xt)2 + (x1 - l)2;

kt -xz + I)2 + (xz + xs_ I)t;



l4.f(x1,x2) : 2xf -.xt2 1- 3x,,x2-y

15. f(x1,x) : *,t * 5xt2 - Bxlxz - x

t6.f(x1,x) : l0xt2 -xt3 1- x1x2 t
17. f(x1,x2) : *,t * x12 - x62 + y1

t8.f(x1,x2) : xt(5/3xt2 -x1- t) +

19. f(x1,x2) : xt(- xt2 t xt + 4) + x

20.f(x1,x) : 5x1(x12 + x1- )l) +

2L f(x1,x2) : 2x1(x12 + 2x1 - 3/2)

22. f(xp) -- xt(- xl + 5x) + 4x.

23.f(x1,x2) : 2xt(2xt2 + xt - l) +
24.f(xt,xz) : xtQ -xt2 + 6x) -x2

4. Peunrr cireAyrorque 3aAaqr4 Ha ycJro

orpaHl,IqeHue rurta < 3> .

1. (x1 * x2 - I)t + (2xt - x2 + I)2

2. (x1 + 2x2 - I)t + (x1+x2l -+

3. (xt + 3xz - 6)t -r x1 ) ffiin; x1

4. (xt -xz + 1)2 -xz )min; 2xj

5. xt * xz -+ min; 2x12 + xz? : 4.

6. 2x1 + x2 -) min; 2x12 + x'2 z : 4

7. x1 )min; (*, + xr)t + xt2 : L

8. xt -xz -)min; xl + p2 '= 1.

9. xt2 * xz ->min; x12 + yri' : 1',

10. xr2 + x22 -)miy; 2x12 * rrrt :

Il. xt2 + 2xz2 -+min; x12 +;612 :

12. xj2 + 2x22 -)min; 2x12 + yt2 =

13. (xt -xz-r xj_ l)2+x2z -+'min;;

14. (xr - 2*)t + (x2 + xj)2 -+ min;

15. (x1 + xz t 4 - J)2+(xt - xz)2',

t6. (x1-x)2 + ft1 + xj)2 .-+min,'

17. (xt - xz -r 4 + J)2 ) min; x1 t
18. (w * *r)t + (x1 + x2)2 )min;

19. (x1 -r 2x2-r 3xj + 4)' -+;min; x

20. x1 -r 2x2 + 3xs -+ min; x/ +

21. xt -xz * xj )mifi; xt2 +'x22' -7J t.

+ 4x22;

+ 4x22;

t;

_"2.
^2,
(2x1 + x2);

'2x1 -t x2),'

t -r xili

2wG xr + h):

t + 2x2);

z(xt - xz);

t + xz).

bII4 MI{HI,IMVM 3AMEH,flg OIDAHI4I{EHI{E TI,IIITT (:D HA

min; xj -xz: L

n| x1-txz:1.

xz: 0.

xz: 2.

tlxz-lx3:1.

t-lxz1-4:1.
min; xt + x2 xs: I.
t xs: 4.

z-lxs: l,xt-x2-xs:2.
-l 2x3: 4, x2 + 2xs : 6.

+ xz t x3: l, 3x1 + 2x2 + xs:0.
t + *rt : 1.



1

2.

22. x1 + x2 + x3 ) min; xt2 )- xz +

23. xr2 + xz t xj -)min; x/ + 2x2

24. xt2 + x22 -) min; x1 + x2 + x32

Kou'r'polrH[,re Borl

Oqeura no pefirnHr-KoHrpojrro J\b

6oparopurrx pa6or nprr orBere Ha AonoJI
- Mero4 Ar4xoroMr.M.
- Meroa 3oJlorofo ceqeHrzrl.
- Mero.u JroMaHbrx.
- Meroa KacareirbHbx.
- MeroA MHox(r,rreJrefr Jlalranxa.
- fpa4ueurnrrftMgroAuaucropei:rrefo
- Mero4 ycJroBHoro rpaAaenTa.
- MeroA noroopArrHarHoro crrycxa.
- MeroA rurpa$Hr,rx Syn:rqzfi"

MareuaruqecKa.fl rlocrauoBl( a 3a,Ila-c,u

Ocuoeurre orrpeAeneHrd.f, Mero.IoB o

Qyurcqufi o4nofi repeMeHHorZ. Klaccrz
3. Muuuvrusaqzx cfyurllufi oArroft

(r{raxoronrzu).

4. Munlanrusaqu.a Qyur<qmft olnoft
5. Mprnunrusarlrax fryur<quft o4noii ne

ceqeHl4{.

6. Mnnuvngaqrax QyHnquft o4uofi
Jlunrunua.

7.

8.

Mununugaqrzr $yuxqufi oAso;f ne
r{zcrenuas peanr{3arlur{ MeroAa,rroMau

Munr,ruragaqut Syuxqlrfi oAnoii ne

METO.IIA JIOMAI{bIX.

9. Muuumugauu.a Syuxquft oAHofi n

rrocneAoBareJrbHof o nepe6opa.

10, Bunyrnlre (pynxqura o4uoft nepe

BblnyKnocrra (xprarepzft nrnyxlocru)"
ll.Brnyxnrre $ynrquu o{uoft ilepeM

Jrr4rrrxeBocrlr BbrrryKJrofi $yHrqu a.

12. Brmyxnue (fyHr<qura o4nofi nepeMeH

xacarenruroff.

13. Brruyxnue {yurcqzu oAnofi repeMeH
14. Bruyrcnrre (fyHrquz olnofi repeMeH

AOCTaTOTIHLTe ycnoBl{r BbltryKJro orrz,

15. Muurarr,rv3a\ufl. $yurcqnfi o4Hofi uepe
Teopeua o cxoArzMocrr4 MeroAa

16. llocrauoexa 3aAar{r4 orrrr,rMrr3arl}ru

orrpelerreHra.a. Teopelrbr o cyurecr

tuJ

I

_f
5 r'

-1- 1.

bI K pefiTrrHr-Korrrpo.rro l\b3

{opnrrapyerc-t rro r{ToraM BbrrroJrHer{r4f, r,r 3arxprr Jra-

bHbre Borrpocrr. Teurr ra6oparoputx pa6or:

ycKa.

pocbr K sK3aMeHy
rrrr4Mrz3 aur,ra. Krr ac crz cp krKar\n fl . 3 aA ar{ o rr rr4M r43 auz u.

Mu3ar\Lru. llocranonx a 3al:a-c.zr onrr{Mr43aqprr4 Alrtr
KIII{ METOA.

pelreunoft. MeroA AgJreHr4.f, orpe3Ka [orroJra\,r

sofi . ClzuuerprzrrHbre MeroAbr. MeroA cDu6oHaq.rn.

nofi. CuuverpvrrHbre MeroAbr. Mero4 :rorrorofo

noft. JlnuueBocrb $yuxqrzn. Ouesra KoHcralrrbl

MEHHOI4, MeroA rroMaHbrx, Onucau.ue aJrroparr4a,
X.

eunoft,

EHHOIZ.

HOII.

bHbIX,

MeroA rroMaHlrx,

Mero4rr nepe6opa,

Heo6xoAran,toe pr

Teoperraa o cxoAlrMocrr4

MeroArr rraccr4Brrofo H

AOCTaTOTIHOe y0nOBr.{e

uofi. Teopeuu o HenpepbrBuocrr4, rrraArrocrr.{ 14

fi. Teoperraa o KacareJrbuofi. CneAcrBr{e reopeMr,r o

i. Teopenra o Mr.rurrMyMe Bbrrryrsrofi c[ynrcqrzr.r,

1. Ceoftorea BbrrryKnbrx rfynrqrzft. Heo6xo.llaMEre lr

gofi . Meron KacareJrbnr,rx. OtzcaHlre aJrfoDI4TMa,

Anf, $ynxqufi MHofr4x rrepeMeHFrbrx. OcuoeHlre
r4tr lr'urnvrv.ynr a rf yuxqu rz M H o rr4 x rr ep eM e H H brx.



18.

19,

20.

2t"
22"

I7.Krcccu.recxufi MeroA perxeHr4rr

f ynnquft MHof r4x rrepeMeHr{brx,

Meroa MHolnr4reJrefi Jllalranxa orrrrrM

Brrnyrnrre MHoxtecrBa. Ocuonurre on

Brruyrnrre Synrqurz Muofr4x rrepeM

Brrnyrmre fyur<qvu MHorr4x rrepeM

Bunyxlrre $yurcqura MHofr.rx repeMe

23" Bunyr<nrre Qynxqraz MHorr{x

nepeMeHHbrx.

24,,

25"

26.

27.

28"

29.

30"

31.

32"

33.

.AJ+"

Jlarpan>xa.

35. r{vcneuHbre MeroAbr

(fylmquft, Onucauue

36. r{ucnenHbre MeroAbr

rurpacpulrx dlyuxqufi.
37" r{ucneuHbre MeroAr,r

IIOTI CKA.

38. r{ucuesnrre Mero.ubr

MeroAbr. feneruqecxrze:

39" Hucnenurre MeroAbr

Mero.[bl f euerz.recxl4e

40" Ilucreunue Me'ronbr

MeroAEI. f ene:r[.IecKr.re:

llpoexqur ror{Kr4 Ha Mrro}KecrBo.

3anaqa Bbr[yKnofo nporpaMMrl

Heo6xolrzrurrfi u 4ocraro.+ruft upus

3aAa-{a BblrlyltJroro nporpaMMr4p oBaHr4

3 aAa.{a Bbrrryr{Jroro npofpaMMrrp oBaHr4

r{ncreuuue MeroAbr onrr4Mr.{3aqr.,rlr

fpaAr,reHTHbrx MeroAon, Cuoco6m
r{ncrenurre MeroAbr o trrrrMrrsarlr4?I

naucrcopefiuefo clycra. feouerpr.r
r{ucreunrre MeroAbl orITr,rMIr3allr4r4

rpaAr4eHTa. f eouerpu.{ecKr,rfi cMbrcJr.

r{uclenurre MeroAbr onrr4Mrd3€[rll4r4

fpaAr,rer{Ta. f eouerpu.recxzfi cMbrcJr.

r{rzcneuurre MeroAbr orrrlrMrl3aq wv by
rlucrennrre Mero.trbl orrrrzh4

rroKoopArdHarHoro crrycKa. Teoperraa o
r{zcnennrre MeroAbr orITI{MI{3aqI4I4

OIITIIMI,I3€tI{IZI4

aJlfoprrTMa.

OIITI4MI43AqI4I4

OIIT'I4M}I3A]]?IU

orrTrzMrr:taul4r,l

aJrfopr{TMbl.

OIITI4MIIiIAUUU

allfopIzrMbr.

OfITTT MI4:}AUI{I4

allfopI4TMbI.

Boupocrr AJrfl rrp

1. flairce
2, KaxrEv

onpeAeneHlre ynr.MoAanrnofi S
o6pasonr B MeroAe .4r.rxoroMr4

orpe3or( lor,bt] "nr 
ruo6ou k. > 0

3, r{el,r orlru.{aercfl MeroA Ar,rxoror\{[tr MeTO.[a 3OJIOTOTO Ce.leHUt]?

LII4 ycroBHoit u 5e:yclonHofi onruvuslar.\uLr. )flt

lII4 QyHKrIr{r{ MHOfr4X nepeMeHHbIX.

ufllI cBovcTBa.

x. Teopenaa o MrrHLrMyMe BbrnyKnoil Oyuxuvu,
rx. Kpurepufi nrrryxnocru.

x. Kprarepufi otrnvalbHocrr4.
eHHbrx. Ceoficrea Br,rnyKJrbrx $yHnqufi MHorr4x

CeAlonas rorrKa SyHltqralr Jlarpauxca.

r ce4nonofi ToqKrl.

BsauMoces:r, ee perueHrrfl c ceAroeoii ro.{rcofi.

Teoperrarr Ityua-Tarxepa,
c[yurqufi MHofux repeMeHHbrx. O6uas uilen

rrrafa MeTo.[4.

Hrquft MHorr{x nepeMeHHbx. fpa4Nenrurrii MeroA

II CMbIOJI,

yurqzfi MHorrzx [epeMeHHF,rx. Mero,q npoenqufi

yurqufi 'Mrrofr4x rrepeMeHHbrx. MeroA ycJroBr-roro

r<uuil uuorlrx nepeMeHHbrx. MeroA I-Ir,mosa,
14 Syurcqnft Mnorux [epeMeHHbrx, MeroA

OAIIMOCTTZ MSTOAa nOKOOpAr.rHaTHOfO ClyCKa.

rqufi vnou{x nepeMeHr-rrrrx. Mero,4 naHorcnrelerZ

ynxqufi MHorr4x rrepeMelrHbrx. MeroA urrpa$ur,rx

urqufi MHofrrx nepeMeHHbx. Cxo,4uuocrb MOToIB

xqzfi nruorux [epervreHr{brx. Mero4r,r clyuafiuoro

Qynxqufi MHorr4x neperlleHHbrx. Snpncrnuecnue

TIOHEHTT,I IEHETLI qECKOf O AJIIODI4TMA,

ftyuxqrzfi MHorr4x nepeMeHHbrx. 3npuc'lu.recrue
epaTopT,I f eHeTl{qecKof o aJIf opr4TMa,

SyHrquft MHort4x nepeMeHHbrx. Snpucruuecrne

anropr4TMa.aKa rrapaMeTpoB f eHeTr4qecKof o

Krr caMocroqreilrHofi pa6ou,t
KIII,IU.

fapaHTllpyeTO.f, IIolaAaHI4e TOr{KI4 MLILI?IMyMA U,v B



4. llouelry B MeroAe 3oJrorofo ceqeHr4t

JI{Tr roJIbKo oAr4H pa3 3HarreHr4e 0y
5,

6.

8.

Itaxoft rls paccMorpeHr{brx n la6opa:ro

fiafire onpeAeJreHrre Jrra[rxr4rlenofi {l
f eouerpuu ecKas. r,rHTepnp er ar6fl. rrvn
Eyaer Jrrr JroMaHHas, rrrHrrtr, noJryr{aQ

SzK SyHrcrr"tn J(u)v rorreMy.

9. K uenry Mo)r(er rrpr{Becrrr 3aHr,rr(eHHa.f,

10. flaftre orpeAeJreHr{e BrirrryKnofi Syu
1 I . f eorvrerpr4rrecKaf, rrHTeprrperarln rr Bbrrr

12"Bcsxax rrr4 (Jrr4rrrxurleBa) (fynrqzx r
(f yurcqux flB Jrflercfl. ((Ju4 rrmuqesoft ) r4

13" Kaxrrra o6pa:ona olpeAeJrflercr loqKa
xacarellurrx?

14. flailne onpeAeneHr4e rpaArzeHra rfyu
15. B rarcyro cropoHy HarrpaBJreFr BeKTop

16" r{erra orruqaerc-s Mero4 ycJroBHoro

KOf O KJTaCC A 3A4AI{ UCn0 Jrb3yeTC.,{

17.
18.

19"

20,

2t.
22.
LJ.

24.
25.
26.
27.

[aftte onpeAeneHvs Bbrryrsrofo MHo

[oxaxrvre, qro orpe3o]( rBrrlerc.s BbIr
r{ro ratcoe BcrroMorare.nbHoe nou6ltu
ucnolrsyercl?
flouevry k+I npu6rrrflr(eHr4e, rro
BbIXOAT4T 3a lpe.4enbr Bbrrryrgrofo M

Onuurure rrAero MeroAa rroKoop,qr4

f eouerpuu ecxuit. cMbrcJr MeroAa. rroK
llpune4rlre $opvyny nepe6opa KoopA
r{ro uagrrnaror yAarrHoil urepaqrEeft ?

B xaxux cryqasx BbrnorH.f,erc-f,

Kaxoso ycJroBue cxoAr4 Mocrrz MeroAa

fiafite xapaKTepr4crlrKy MeroAa no
MeTOAaMI4.

28. llpune4r.rre rrperrMyrqeorBa H H

29. Onwsmre rrAero Merol(a rurpa$Hrx
30. [aftre orpeAeJreHve ru:rpadrHofi SyHt
31. llprane4r4re rrprrMepu lrrpa@Hu:r (fyn
32. Karcrzrra o6pa:ona pemaerc.{ BcrroMora

cnoco6 nprrMeueH B AaHHoft pa6ore?
33. Kar<oeo ycJroBr{e cxoAnMocrn voro4a!
34. flafite xapaKrepucrr4Ky MeroAa

Mr'r MeToAaMrr.

35. Ilprzne4rzre rrpetrMyqeorna r,r He

OBbEM C:P C V PACIIPENE JIEH E IIO BI4NAM YTIEEHbIX PAEOT B qACAX

Ha.;;uHas. co BTopoft vreparJpru, ueo6xo4rauo Bbrlrr4c-
-/\wu J \u ) BMecro AByx B MeroAe 4uxoronnuu?

uoft pa6ore MeroAoB cxoAr4Tc.f, 6ucr:pee 14 noqe\,ry?

r4rl eB o crr,r (bynxqrzu.
IIpu rroMoulrz MeToAa Jro\4aFrFrbrx, repeceKaTb fpa-

IIeHKa KoHcraHTbr Jlunruuqa z nouemy?
14.

Qyuxqrzrz,
fl.ercfl. nrillyrloft, u Hao6opor, BcgKag Jrrr Bbrlryr(Jrat
ueuy?

,t+1 no.n. nocrpoeHr4s roMaHHo fr, gk(r) 
" 

no*roo.

EHTA.

or MeroAa Haacropefiruero cnycrca? fitn rca-

ycJroBFroro rpa4ueHra?

bIM MHO)I(ECTBOM.

MeTOIe yCnOBHOfo fpalrreHTa u Ans, qefo oFroHEB

a,

MOe rro QopMyrr9 MeToAa ycJroBHofo fpaAr4eH'ra, He

naU?
ofo crrycKa.

HarHoro cnycKa.
Harubrx uanpasneuuil.

ne rua|a?

AI{HaTI{O|O CnyCKa B CpaBFreHr4v A rpaAIdeHTHLrr\4r4

MeTO,4a nOKOOpAr4HaTFrOf O CnyCI(a.
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