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1. OPTAHM3AIIMSI CAMOCTOSITEJIbHOM PABOTHI

1.1. OpraHu3aliOHHO-METOIMYECKUE JaHHbIE TUCIIUIUTMHBI
OO0t 00BeM 9acoB 10 BHAM CaMOCTOSTEIEHOW PaOOTHI
(uz mabn. 5.1 PILN)
Ne MMOATOTOBKA
LIL HaumeHoBaHue TeMBI KYPCOBOTO IOATOTOBKA WHOANBUAYaJIbHBIC CaMOCTOATEIBHOC IIOATrOTOBKA
NpoeKTa pe(bepaTa/acce JOMAIITHHUEC N3YyUYCHUE K 3aHATUAM
(paGoTs) 3amanus (MJ13) BonpocoB (CHB) (TTx3)
1 2 3 4 5 6 7

1 Marpuipt u 12
OMpEICITUTENN
CucreMsl

) JIMHEHHBIX 4 g
anreOpanvecKux
ypaBHEHUI1

3 Bekropnas ’ 4
anreopa
MHOro4IeHBI "u

4 KOMILIEKCHBIC 2 4
qucia
JInnelnkie

g npeoOpa3oBaHusi U 4
KBaJIpaTU4YHbIC
(dopmbI
DJeMEHTHI

6 aHAJTUTIYCCKOMN 4 8
TCOMETPUH
Heorpunarensueie

7 MaTpHIbl 1 MOJIEIU 6
JIeonTheBa

8 JIunelHOE 4 10
IIPOrpaMMHUPOBAHUE

2. METOAUYECKHUE PEKOMEHIAIINU I10
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

2.1. CucteMbl JTUHEHHBIX OTHOPOAHBIX YpaBHeHMii. [IpocTpaHcTBO penieHnii 0THOPOAHOI CHCTEMBI,
CBS3b €r0 Pa3MepHOCTH € PAHIOM MAaTPHIbL.

Cucrema IMHEHHBIX YpaBHEHUI Ha3bIBA€TCSl OAHOPOAHOI, €CITU CBOOOAHBIE YIeHbI BO BCEX YPAaBHEHUSAX

9TOW CHUCTEMBI PABHBI HYJIIO.

Cucrema 0JJHOPOIHBIX JIMHEWHBIX YpaBHEHHUI BCETJa COBMECTHA, IOCKOJIBKY HMEET TaK Ha3bIBaeMoe

TPUBHAJIbHOE pPellleHNne, KOT/1a Bce Hen3BeCTHbIe paBHbI HY 0. X =0, torra Ax 0=0.

PaHrn ocHOBHOM M paCIMPEHHON MaTPULl CUCTEMbI OJJHOPOAHBIX JIMHEHHBIX YPABHEHUH BCET/1a PaBHBI,

TaK KaK BbIUEPKHBAHUE HYJIEBOTO CTOJIOIIa CBOOOIHBIX YWIEHOB HE U3MEHSIET paHTa MaTpPHIbl, [I03TOMY 10

teopeme Kponekepa-Kanenu COJIY Bcerna coBmecTHa.

OueBUAHO, YTO TPU pEIIEHUH OIHOPOJHBIX CHUCTEM HAMOONBLIMIA HHTEpeC NpeACTaBisIeT 3ajada o

HaxO0KJICHWH HETPUBUAIBHBIX PELICHWH, a TaKWE PELICHHs MOTYT HMMEThb TOJBKO HEOIPEAECICHHbIC

cucreMbl. Ecinu omHOpomHas cucTemMa _ ONpPEACIICHHAs, TO €€ €JUHCTBEHHBIM pEIICHUEM SBIIACTCA

TPUBHAIIBHOE. YCJIOBHS, NpPU KOTOPBIX OJHOPOJHAS CHCTEMA ABJISIETCSL  ONPENEICHHON WIH

HEOIPEIEIIEHHOM, JAeT CIeNyIollas TeopeMa.



Teopema. Jlns Toro 4toOBI OJHOpPOIHAS CHCTEMAa HMeENa HETPUBHAIBLHOE pEIICHUE, HEOOXOIUMO H
JIOCTaTOYHO, YTOOBI PaHT €€ MaTPUIlbl A ObLT MEHBIIIE YHCJIa HEU3BECTHHIX, T.€. rangA < n.

CnenctBue 1. Cucrema n JIMHEMHBIX OJHOPOJHBIX YPaBHEHUM C N HEM3BECTHBIMU TOT/A M TOJIBKO TOTAA
MMeeT HeTPUBUAIILHBIE PEIIEeHUs, KOT/1a ONPEACIUTEh dTOW CUCTEMBI paBeH HYIIo, T.€. detA = 0.

B camom nene, paBeHCTBO HYJIIO 3TOTO OMPEASIUTENS] O3HAYAET, 4TO rangA < n U CUCTEMa SIBJISETCS
HEONpeIeIEHHOH |, CIIeIOBAaTEIbHO, UMEET HETPUBHUATIBHBIC PEIICHUS.

Cnenctue 2. Ecnu B cucteMe OJIHOPOJIHBIX YPaBHEHUN YHCIIO YPaBHEHUN MEHBIIE YKCIAa HEM3BECTHBIX,
TO CHUCTEMa 00s3aTEIIPHO UMEET HETPUBHAIIbHBIC PEILICHHUS.

JleicTBUTENHLHO, B 3TOM Clly4yae rangA He MOXET OBbITh PaBHBIM YHCITY HEH3BECTHBIX, OTKY/Ia U BBITEKACT
CIPaBEIJIUBOCTD JJAHHOTO YTBEPKICHHUS.

OnnoponHasi cucremMa 00JIalaeT OAHUM OYCHb Ba)XKHBIM CBOMCTBOM, KOTOpPOE HE HMMEET MecTa JUIs
HEOJHOPOJHBIX CUCTEM YpPaBHEHUM.

Teopema 2. Eciiu X1,X, ..., Xk _ pelieHus OAHOPOJIHON CHCTEMBI, TO BCSKas JTMHEHHAs KOMOWHAIINS

X =C1 X1+ CpXy+ ...+ CXg Takke OyAeT pemeHrueM 3TOH CHCTEMBI.

B pasButHe 5TOil TEOpeMBbl PAacCMOTPUM BOMPOC O CYIIECTBOBAHMM TaKOW JIMHEHHO HE3aBUCUMOU
COBOKYITHOCTU PENICHUN OJHOPOIHOW CHUCTEMBI, Yepe3 KOTOPYIO BBIPAKAIUChL OBl BCE OCTAIBHBIC €
perieHusl.

Teopema 3. Eciiu panr MaTpuisl A 0IHOPOJIHOM CUCTEMBI pPaBeH r, T.€. rangA = r, TO CUCTeMa UMEET N — T
JIMHEWHO HE3aBUCUMBIX PEIICHHA.

2.2 dynaaMeHTAJbLHAs CUCTEMA pellleHUii 0JHOPOAHOI cucTeMbl. CBSI3b MEKIY 00LIUMU
penieHusIMU OTHOPOIHOI U HEOTHOPOHOM CHUCTEM.
BepHemcs Kk HEOTHOPOIHO crcTeMe JIMHEWHBIX ypaBHEHUIN
AX =B, (1), rne

. r! bt

A=|............ ., X=|...|, B=

ar ... ar z" pm @

Cucrema JHUHEHHBIX onHOPOAHBIX ypaBHeHHd AX = 0 (3) ¢ marpumeir A u3 cuctemsl (1) Ha3bIBacTCs
NPUBEICHHON CHCTEeMOit [uist cucTeMsl (1).
Oxa3sbiBaeTcs, MeXy pemieHusMu cucteM (1) u (3) cymiecTByeT TecHas CBSI3b.
Teopema 1. Cymma 1106010 pemeHuss HeOAHOPOAHOU cucTeMbl (1) ¢ J10ObIM pelieHrneM ee MpPUBEACHHON
cucteMsl (3) Takke SBISETCS pellieHHeM HeOJHOPOAHON cucTeMsl (1).
Teopema 2. Pa3HocTh ABYX JIOOBIX PpELICHUN HEOJHOPOAHOM cucTeMmbl (1) sBIseTCS peuieHHueM ee
MIPUBEICHHOM crucTeMsl (3).
Teopema 3 (0 cTpykType 001Iero pereHuss HeoAHOPOAHOU cucteMbl). Ecmu X1,Xp, . . . X,  mobas
dbyHIaMeHTallbHas cucTeMa MPUBEACHHON cucTembl (3), a X  moboe 4acTHOE pelieHue HEOTHOPOIHOMN
cuctemsl (3), To cymma X = X + C1X; + CoXo + ... + C X+ (4) ipu JTE00BIX IPOM3BOJIBHBIX MOCTOSHHBIX
Cj,j =1, n —r, sBnseTcs o0IMUM pelICHUEM HEOTHOPOIHOH cuctemsl (1).

2.3. HepaBencrBo Komm-Bynsikosckoro. IIponece oproronanusanuu. OpToroHajibHble 10M0JTHEHUS
MOAIPOCTPAHCTB..uerreraernernrsassessessonsssconnes

HepaBeHCTBO Komm — ByHﬂK(’)BCKOFO CBA3BIBACT HOPMY M CKAJIAPHOC IMPOU3BCACHUC BEKTOPOB
B €BKJINJIOBOM HUJIHN FI/IJ'II)6€DTOBOM IIPpOCTPAHCTBE. 910 HEPAaBCHCTBO OKBHUBAJICHTHO HCPABCHCTBY

TPCYTOJbHUKA IJISI HOPMBI.

HepaBenctBo  Komm —  ByHsikoBCkOro  wWHOrAa, OCOOCGHHO B WHOCTPAaHHOW  JIUTEpaType,
Ha3bIBAIOT Hepagencmeom [lleapya n nepasencmeom Kowu — Byuaxkosckoeo — Illsapya («HEepaBEeHCTBO
KblI»), xors paOotsel IIBapiia Ha 3Ty TeMy TMOSBUINCh TOJBKO CIyCTS 25 J5ieT mocne
pabot BymsikoBckoro™. KoHeuHnoMepHBIll  cilydali 3TOr0 HEpPaBEHCTBA HAa3bIBACTCS HEPABEHCTBOM

Kommn u Ot moxazan Ko B 1821 roay.

IlycTh 1aHO JHHEHOE MPOCTPAHCTBO L CO CKANSPHBIM MPOM3BEICHHEM {I, y}. [Tycth ”I”— HOpMa,

MOPOXKAEHHAS  CKAJIAPHBIM  NIPOU3BEIAEHUEM, TO  €CTh ||l = V (z, z}, Vr € L. Torma  nns
4


https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D0%BA%D0%BB%D0%B8%D0%B4%D0%BE%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%D0%BE%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B0%D0%B2%D0%B5%D0%BD%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D1%80%D0%B5%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B0%D0%B2%D0%B5%D0%BD%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D1%80%D0%B5%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B0%D1%80%D1%86,_%D0%9A%D0%B0%D1%80%D0%BB_%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD_%D0%90%D0%BC%D0%B0%D0%BD%D0%B4%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D0%BD%D1%8F%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D0%BD%D1%8F%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%88%D0%B8,_%D0%9E%D0%B3%D1%8E%D1%81%D1%82%D0%B5%D0%BD_%D0%9B%D1%83%D0%B8
https://ru.wikipedia.org/wiki/1821_%D0%B3%D0%BE%D0%B4

mooex Ly Y € L UMEEM: HT' yH < ||I|| ) ||y|| OpUYEM PABEHCTBO JOCTUTAETCS TOTJA M TOJBKO
TOr/1a, KOr/la BeKTOpsl X 1 ¥ nponopuuoHansHbl (KOJIMHEAPHB).

o 72
. B mpocTpaHCTBE KOMILIEKCHO3HAUHBIX KBAJPATHYHO CyMMHDPYEMbBIX MOCIeI0BATEIbHOCTEH |
HepaBeHcTBO Ko — ByHSIKOBCKOTro MMeeT BU/L:

. (i|) - (iw) .

rie Yk 06o3nauaer komiuiekcHoe conpskenue Y.

o0

Z LY

k=1

L T2
e B npocTpaHCTBE KOMIUIEKCHBIX KBAJPATHYHO UHTETPUPYEMBIX (YHKIIHHA L*(X, F, p) HEPaBEHCTBO
Komm — ByHHKOBCKoro AMEET BU:

]fx)g u(dr) < f\fr)l uie) | - | [ 1) pa)

o 2
e B MMPOCTPAHCTBEC CIIyHaNHbIX BCJIMYHH C KOHCYHBIM BTOPbLIM MOMCHTOM L (Q' 'F.' P)
HEPAaBCHCTBO Komm — BYHXKOBCKOFO HUMCCT BUA:

cov (X Y) < DIX]- D[Y]-rzle cov 0003HAYAET KOBAPHAIIHIO, a D — JIHCIIEPCHIO.
[Myctp L - eBkIMIOBO  (YHHUTApHOE)  MPOCTPAHCTBO,  moanpoctpanctBo M — L. Bekrop X € L
Ha3bIBACTCS OPTOTOHAJIBHBIM K moampocrpancTBy M L, ecnm musti Bcex €M (4,1)=0
MHOXECTBO BCEX BEKTOPOB L OPTOrOHAIBHBIX K MOMIPOCTpaHCTBY M Ha3bIiBaeTcs
1
OPTOrOHAJBLHBIM J0N0IHeHueM M u ob6o3Hauaercs M
OueBuaHo, SBJSIETCSL  MOANPOCTPAaHCTBOM  MPOCTpaHcTBA L,  mpuyeM  UIS  Pa3MEpHOCTH

M, pt oy pPasMEpPHOCTh MPOCTPAHCTBA £ CBA3aHBI COOTHOIIEHUEM
dim(M )+ dim(M) = dim(L)

MNOAIIPOCTPAHCTB

21,84....

JleWicTBUTENbHO, BbIOEpeM Oa3uc %k nmoampoctpadcTea M, nomonHuM ero g0 Oasuca L,

A= <el,£2,...,ek,ém,...,ex

[IOJIy4YUM } OproroHanu3upyem JaaHHblil 06a3uc merogoM I['pamma-IlImMunra,

L={e. a0y, Oy T

MOJTYYHM: JH> - 6asuc npocTpancTBa L,

n ={0,0y,, G} 0asuc noxnpocrpancrea M, Ly = (Tt Tz ) bazuc

TIO/IPOCTPAHCTBA OPTOTOHATLHOTO JOTONHEHHs M ™

['OBOpAT, YTO MPOCTPAHCTBO L SIBISIETCS MPSIMOM OPTOTOHATBHON CYMMOW CBOMX TMOANPOCTPAHCTB M
u Mt L=MoM

[Tycts EK  moampocTpaHCTBO HEKOTOPOTO €BKINA0BA IPOCTpaHcTBa EN.

Bekrop a € En Ha3zwiBaeTcst oproroHansHbeIM noanpoctpanctsy EK < En, eciiu oH opToronaieH jgodomy

BEKTOpY X U3 noamnpocrpancTaa EK.
Jlnst Toro 4uro0bl BekTOop Z ObUT opToroHaneH K-mepHomy moampoctpanctBy EK, mocrartouno, utoObl oH
) :

ObLJ1 OPTOrOHAJIEH BEKTOpaM JToboro 6asuca ' i J = L, ys Ek:

1)

JlelicTBUTENBHO, TI000H BekTOp X 13 Ek MOXXHO mpeacTaBUTh JIMHEHHON KOMOMHAITUT

k
T = E )i_l; f?;;
J=1

Otcrona ¢ yuetom (1) cnez[yeT OpPTOTOHAJILHOCTB BEKTOpa Z u Jitoboro X € Ek:

j‘..
(7,7) = (* 3 ,\fj) Z A\ (7.6)
i=1 '

(z€)=0, j=LEk


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B5%D0%B0%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE_Lp
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE_Lp
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B9_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%B8%D1%8F_%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B9_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B

Ba moampoctpanctBa Ek u El eBknmmoBa mpoctpancTBa En Ha3piBaioTCs B3aMMHO OpPTOTOHAIBHBIMH,

ecIm Kax bl Bektop u3 Ek oproronanen kaxmomy Bexkropy u3 El (6ynem mucars Ek L El).

Jlemma 1. st Toro uro6sr moampoctpanctBa EK u El eBknmmoa mpoctpanctBa En ObLin B3aMMHO
OpPTOrOHAJILHBIMHU, HEOOXOJMMO U JIOCTATOYHO, YTOOBI BCe Oa3MCHBIC BEKTOPHI OJHOIO MOIMPOCTPAHCTBA
OBUIM OPTOTOHAJILHBI BCEM 0a3MCHBIM BEKTOPaM JIPYToro.

Jlemma 2. J/[Ba B3aMMHO OPTOTOHAJIBHBIX ITOANPOCTPAHCTBA MEPECEKAIOTCS TOJIBKO 0 HYJIEBOMY BEKTODY.
[TognpoctpancTtBo EIl, oOpa3oBaHHOe BCEeBO3MOXHBIMU BekTopamMu u3 Ek, opToroHampapiMH K
noanpoctpancTBy EK, Ha3pIBaeTCs OpTOrOHANBHBIM JOMOJIHEHHEM moanpocTpancTBa EK u obo3Hauaercs
El = Elk.

Teopema 1. EBkinoBo mpoctpancTBO EN siBiisieTcst mpsiMoii cyMMOi# JTFOO0OTO CBOETO TOIPOCTPAHCTBA U
€ro OPTOTOHAJIBHOI'O JIOTIOJTHEHUS

2.4. HO/l MHOTOYWIEHOB H aJroputM EBKIMAA.....ccvvvvren..
Henumenu mroeounena Jlenurens muorowiena f(x) - muorounen g(x), rakoii, uro  f(x) = g(X)q(x).
Haubonvwuii obwuii denumens 08yx mHoeouienos HanOonbmwii 00U neTuTeNnh
muorouwrieHos f(X) u g(X) - Takoit ux obmuwmii geauress d(X), KOTOPBIH AeIUTCA Ha JF000# IPYyroi ux oOIHii
JCITHUTEb.
AdaroputM EBKinaa (ajaropurm mocjaeaoBaTeJlbHOI0 AeJJeHHus) HaX0KIeHUsI Han00J/IbIIero
obuIero aeauTensi MuorowieHon f(x) u g(x)

FG)=glg )+ 700,
g0 = n0g, o+ 7, (x),
n o= n00g; )+ 1 (x),

Tos (0 = 1 (0G5 GO+ 1, 00,
Taa (0 = 1 00, 00 + 7, 00,
P O0) = 7 00,1 (0.
7, () . .
Torma - HanboubImii o6l geaurens f(X) u g(x).
Anroput™ EBxinjia mo3BosisseT HalTH HauOOIbIINK OOIIUI eNUTeNb ABYX MHOTOYJIEHOB, T.€. MHOTOUJIEH
HanOOJIBIIEH CTETIEHH, Ha KOTOPBIN JesATcs 0e3 ocTaTKa 00a JaHHBIX MHOTOYJICHA. AJITOPUTM OCHOBaH Ha
ToM (haKTe, YTO JJIS JIFOOBIX ABYX MHOTOUYJIEHOB OT OJHOTO mepeMeHHoro, f(X) u g(X), cyIiecTByOT Takue
MHOTo4IeHbI ((X) U I(X), Ha3bIBaeMbIe COOTBETCTBEHHO YaCTHOE U OCTATOK, YTO
f(x) = g0()-a(x) + r(x), (*)

OpU TOM CTENEHb OCTaTKa MEHbIIE CTEMEHH CNUTeNs, MHOrowieHa g(X), U, KpoMe TOro, MO JaHHBIM
mHorowieHam f(X) u g(X) yacTHOe M ocTaTOK HaxoasTcs ofHO3HAa4HO. Eciu B paBeHcTBe (*) octaTok r(X)
paBeH HYJIEBOMY MHOTOWICHY (HYJ0), TO TOBOpAT, 4yro MHorouwieH f(X) menmtcs Ha g(X) Oe3 ocraTka.
AJITOPUTM  COCTOMT W3 TIOCJEIOBATEILHOTO JIEICHUS C OCTaTKOM CHayaja TIepBOr0 JaHHOTO
MHorouwteHa, f(X), Ha Bropoii, g(X):

f(x) = 90)-a1(x) + ra(x), (1)
3aTem, eci r1(X) # 0, — BTOporo JaHHOro MHOro4iIeHa, g(X), Ha MepBbIif OCTATOK — HA MHOTOWIEH I1(X):

g(x) = ri(x)qa(x) + ra(x), (2)
naiee, ecnu ro(X) # 0, — mepBOro ocrarka, ri(X), Ha BTopoii 0cTaTok, I(X):

ri(x) = ra(x)-gs(x) + ra(x), (3)
3ateM, eciu I3(X) # 0, — BTOpOro ocraTrka Ha TPETHH:

ra(X) = ra(X)-Ga(x) + ra(x), (4)
U T.1. [ToCKONBbKY Ha Ka)XJIOM OSTare CTENeHb OYEPEJHOTO OCTAaTKa yMEHbBIIAETCs, MPOIECC HE MOXKET
MPOJIOJDKATECS OCCKOHEYHO, TaK YTO HAa HEKOTOPOM JTare Mbl 0053aTEIbHO MPHUIEM K CHUTYaIllUH, KOTaa
ouepenHoil, N + 1-if ocTaTok Iy + 1 paBeH HYJIO:

Mm2(X) = ra(X): gn(X) + ra(x),  (n)



Mm-1(X) = Mm(X): gn+1(X) + rrea(x),  (N+1)

Mn+1(x) = 0. (n+2)

Torna mocnenHuil He paBHBIA HYJIIO OCTATOK I U OyaeT HAaMOOJIBIIUM OOIIMM JICIUTENIEM UCXOIHOM Maphl
muorowrieHoB f(X) u g(x). Je#icTBuTenbHO, €Ciid B cuiy paBeHcTBa (N + 2) moacraButh 0 BMeCTO I+ 1(X) B
paBeHcTBO (N + 1), 3areM — moyrydeHHOE PaBEHCTBO Iy 1(X) = In(X) qn +1(X) BMecTO I _1(X) — B paBEeHCTBO
(n), momyuutcs, 9to Iy 2(X) = r(X):gn+1(X) gn(X) + rn(X), T.e. rm_2(X) = rm(X)(qn+1(X) gn(x) + 1), u T.1. B
paBeHcTBe (2) TOCIE MOACTAaHOBKH monydum, 4to g(X) = ry(X)-Q(X), u, HakoHem, u3 paBeHctBa (1) —
gyro f(X) = ry(X)-S(X), roe Q u S — HeKOTOpBIE MHOTOWICHBI. TakuM 00pa3oMm, In(X) — oOIIKil AETUTETH ABYX
MCXOJHBIX MHOTOWIEHOB, a TO, YTO OH HauOONbIIUH (T.€. HAUOOJbIIEH BO3MOKHOW CTENICHH), CIEAYET U3
npoueaypsl anropur™a. Ecnu HauOonbmuid OOLIMIA JIENUTENh JBYX MHOTOWICHOB HE COJCPKHT
nepeMeHHyro (T.e. SIBISCTCA YHUCIIOM), HCXOAHbIe MHOrowieHsl f(X) u g(X) Ha3bIBAlOTCS 63aUMHO-
npocmuLMu.

2.5 YrioBble TOUKH BBINNYKJIBIX MHOTI'OT'PAHHBIX odjacreii. Bbll'[yK.]'Iaﬂ 000J109Ka CHCTEMBI TOYEK B
R".

Cpeny TeOMETPUUECKMX MOHATHH, CBA3aHHBIX ¢ R", BakHYI0 ponb B IPUIOKEHUAX (OCOOEHHO
SKOHOMUYECKHX) UrpaeT MOHATHE BHIIYKIOro MHOxkecTBa. MHoxectBo M R" HaswiBaeTcs BBIIYKIIBIM,
€clii BMecTe ¢ Jro0bIMU ABYyMsl ToukamMu A u B oHO comepxut Bech orpe3ok AB. Puc.l mokaswiBaer
pasanure MeX/y BBITYKIBIMU U HEBBITYKJIBIMU MHOYKECTBAMU B R? (T. e. Ha OGBIYHOI IJIOCKOCTH).

@ IR

BEINVEK/10€ MHOKECTBO HEBEINYK/10€ MHOKECTBO

Pue. 1
Hawnbonee BasxHBIM IMPHUMEPOM BBIITYKJIOI'O MHOKCCTBA B Rn ABJISICTCA OJIYIIPOCTPAHCTBO.
HepecequI/Ie HECKOJIBKUX IMOJYIIPOCTPAHCTB B Rn Ha3bIBaCTCsA BLIHYKHOﬁ MHOFOFpaHHOﬁ 00/1aCTBIO B
Rn. BBIHYKJ'IaSI MHOTr'OrpaHHas 007acTh B Rn 3a4a€TCsA C IIOMOIIBIO CHUCTEMBI M3 HECKOJIBKUX JIMHEHHBIX
HCEPAaBCHCTB. Ha puc. 2 I/I306pa)KCHBI IMPUMEPHI BBITYKJIBIX MHOT'OI'PAaHHBIX obnacreii. B sTtom cjIydae
BMECTO «MHOTOTpPaHHBIX» 0oJiee ecTECTBEHHO TFOBOPHUTH «KMHOTI'OYT'OJIBHBIX).

\

Puc. 2

OrpaHquHHaﬂ BBIITYKJIad MHOTOI'paHHasd 00J1aCTh Ha3bIBAETCS BBIITYKJIBIM MHOTOTPaHHHUKOM.

Venoevie mouku vinykivix MHo202panHbIX obnacmeti. PAaCCMOTPUM BBIMTYKITYyI0O MHOTOYTOJIbHYIO 00J1acTb S
Ha 1utockoctd. Kak npaBuiio, Takue 00JacTH MMEIOT BEPIIMHBI WM YIJIOBbIE TOUYKH. Y TOYHHUM IOHSTHE
BepuIMHBL. Touka M BBINYKJIOH MHOIOrpaHHOW 007acTH S Ha3bIBA€TCSl BEPUIMHOW MM YIJIOBOM TOYKOMN
00JIACTH €CIIM He CyIIeCTBYeT mpeacraBieHus M B Bupe M=sMi+(-s9)My.me M eS M, eMub<s<l. ]f3
OIPEIETCHUs. CIEAyeT, YTO JUll TOYEK BBIIYKIOH MHOIrOYrojlbHOM 001acTH, KOTOPBIE HE SBIISIOTCS



BEPLIMHAMH, HAMJIETCS OTPE30K, MPOXOIAIINN Yepe3 ATY TOUKY U LEIUKOM COAEpIKAIIUiics B 001acTH (CM.
puc. 3).

Pue. 3

st obnactu, nzo0paxkeHHOH Ha puc.3, Touku A u B He sBistroTcs BepmmHamu, Touka C -Bepmnnaa. B
cllyyae MHOTOYIOJIbHOIM 00s1acTH Ui Jr000# BepIIMHBI HAaWAYTCs JBE TPAHUYHbIC MPsIMbIE, IPOXOAIINE
4yepe3 BEPIIMHY, Ui KOTOPHIX BEPIIMHA SBISICTCS WX CIUHCTBEHHOW OOIIeld Toukoi. [[isi BBIMYKIIOWM
MHOTI'OI'paHHON 00JaCTH B TPEXMEPHOM IPOCTPAHCTBE Ul JII0OON BEPILIMHBI HAWAYTCS, 110 KpaiiHel Mepe,
TpH I'paHUYHBIE TNIOCKOCTH C €IMHCTBEHHOM 00IIeH TOYKOU, KOTOpast SIBJISIETCS] BEPIINHOM.

A

Puc. 4

Ha puc. 4 dyepe3 BepuirHy A MPOXOJAT MATh TPAHUYHBIX IIOCKOCTEH, HO JIOCTATOYHO B3STh JIFOOBIC TPU U3
HUX, YTOOBI IMHCTBEHHBIM 00pa30M OMPEACIUTH €¢.

BrinykJi0ii 000,109K0i MHOXECTBA X HasbIBaeTCs HaMMEHbIIEE BBINYKIIO€ MHOKECTBO, COJIEpKAIIEEe X.
«HanMeHblllee MHOXKECTBO» 3JI€Ch O3HA4YaeT HAWMMEHBIIWM SJIEMEHT II0 OTHOIIEHWIO K BIIOKCHHIO
MHOXECTB, TO €CTh TaKO€ BBIITYKJIOE MHOXECTBO, COJIEpKAIllee NaHHYI0 (UTYpPY, YTO OHO COJIEPKHUTCS B
JT000M PYTOM BBIITYKIIOM MHOXKECTBE, COJIEprKalleM JTaHHYIO PUTypy.

OObuHO  BBIyKJIas 000JOYKA OMpeAeNseTcss A IMOJMHOKECTB BEKTOPHOTO MPOCTPAHCTBA HAJl
BEIIECTBEHHLIMU YHCIaMU (B YaCTHOCTU B EBKJINJIOBOM IIPOCTPAHCTBE) u Ha
COOTBETCTBYIOIMMX a)(PUHHBIX MPOCTPAHCTBAX.

Bhinykiast 0007049Ka MHOKECTBA X 00bIHO 0603HauaeTcst Conv X,

[IpencraBbTe cede TOCKY, B KOTOPYIO BOUTO — HO HE IO cCaMylo IUISIKY — MHOTO rBo3jed. Bozpmure
BEpEBKY, CBSDKUTE HAa HEH CKOJB3ALIYI NETII0 (JIacco) M HabpocbTe €€ Ha JOCKY, a IOTOM 3aTsSHUTE.
BepéBka okpykaeT Bce I'BO3AM, HO KacaeTcsi OHAa TOJIBKO HEKOTOPBIX, CaMbIX BHEHIHMX. Te rao3awu,
KOTOPBIX OHA KacaeTcs, COCTABIISIOT GbINYKAYIO 000I0UKY TSl BCEH TPYIIIBI TBO3IEH.

Brimykias 060si04ka: mpumMep ¢ Jacco

2.6 TlonsiTHe 0 B3aMMHO-IBOMCTBEHHbIX 32/124aX JUHEHHOr0 nmporpaMmMupoBanusi. OCHOBHbIE TeOPeMbI
JABOWCTBEHHOCTH. /[BOMICTBEHHOCTH B 3KOHOMUKO-MATEMATHYECKHX MOIEJIsIX.
[Ipennonoxum, 4To 3aa4a JUMHEHHOTO IPOrpaMMUPOBAHUs 3a/1aHA B CIIEAYIOIIEM BUJIE:


https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%BF%D1%83%D0%BA%D0%BB%D0%BE%D0%B5_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D0%BA%D0%BB%D0%B8%D0%B4%D0%BE%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%90%D1%84%D1%84%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%81%D1%81%D0%BE

L(X)=cyx| +coxy +...+€,x, — max (HIH min)

[ anxg +apxy +..+a,x, b, b)) n
ay Xy tapxy t..tayx, <b. (b)) ¥y
L 1 X TapXy Tt Ay Xy = bm' (z ‘bm Ym

x120,x720,...,x, 20

CocTaBuMm JIpyryro 3a/1a4y JUHEHHOTO MPOrPaMMHUPOBAHUS, YHCIIO IEPEMEHHBIX KOTOPOH paBHO YUCITY
OrpaHUYEHUI JaHHOH 3amaun, T.e. M. O603HaunM ux BeKTOPOM Y = (Y1, Y2, ooy Ym ) -
Jrta 3aaya UMEET BU:

F(Y)=byy, +byyy +...+b,,y,, — min (HIH max)

ayyp+agyy te.tamy, 201, (€c))

ayr +anyy to.tapym 2c2.  (2cp)

ap Yy Fayys Yot Ay, 2. (Le})
120,220y, 20

Bropas 3agada Ha3bIBaeTCs ABOMCTBEHHOM, WM CONPSKEHHOM I IIEPBOM, a mepBas — NPAMOM, WIH
OCHOBHOM.

Ecnu ans BTOpO# 3amauM COCTaBUTH JBOMCTBEHHYIO 3aj7ady, TO TOJYy4YMM TepByro. Takum oOpazowm,
chopMyIUPOBAHHBIE 3a7]aud COCTABISIOT MMapy B3aUMHO JIBOMCTBEHHBIX, WJIM B3aMMHO COIPSIKEHHBIX
3a/1a4 JIMHEMHOTO IPOIPAMMUPOBAHMSL.

OTtmeTrM 0COOEHHOCTH Taphbl B3aUMHO JIBOMCTBEHHBIX 3a/1a4.

1) Eciu ocHoBHasi 3ajaya — 3ajJadya Ha MAKCUMYM (MHHHMYM), TO CHCTEMa OIpaHMYCHHUI OJDKHA
COCTOSITh M3 HEpaBeHCTB BUA £ (*), U B TaKOM CIly4yae 080lCMEeHHAA 3a/aya JI0JDKHA ObITh 3ajauel Ha
Munumym (MakCUMyM), a €€ CHUCTEMa OrpaHMYCHUM JOJHKHA COCTOSATh M3 HEpaBEeHCTB Buaa > (£), T.e.
HePaBeHCTB NMPOTHBOIOJIOKHOI0 CMBICJIA.

2) B ocHOBHO# 3a/1aue Bce MEPEMEHHBIE IOJKHBI ObITh HEOTPULIATEILHBIMM.

3) Koapdpuuuenramu tenesoii GpyHkimu F(Y) IBONCTBEHHON 3aqaudl SBISIFOTCSA CBOOOAHbBIE HYJIEHBI
CHUCTEMbI OTPAaHUYEHU OCHOBHOM 3a/1a4d, U UX YUCJIO PAaBHO M.

4) OcHOBHas MaTpHIla CUCTEMbl OTpaHUYEHUN ABOMCTBEHHOM 3a/laud IMOJyyaeTcs TPAHCIIOHMPOBAHHEM
MaTpHLbl CHCTEMBI OTPAHUYEHUI OCHOBHOM 3aJa4H.

5) CBOGOIHBIMH YWIEHAMH CHCTEMbI OTPAaHWYCHHI IBOWCTBEHHOW 3aJaud SBISIOTCS KOI((PUIHEHTHI
riesieBoit pyukimu L(X ) OCHOBHOM 3a1aun.

6) Bce nmepeMeHHbIe 1BOIICTBEHHOM 331a4ll HEOTPHLATeIbHbIE.

[Ipenmonoxum Teneppb, 4YTO OCHOBHAA 3ajaya 3ajaHa B ocjaldjieHHoil ¢opMe, T.e. CpeaH €€ MePEMEHHBIX
UMEIOTCS MIepEMEHHbIE MPOU3BOJIBHOTO 3HAaKa (HAa HUX HE HAJIOKEHO TpeOOBaHME HEOTPHUIATENBHOCTH), a
CUCTEMA OIPAHMYECHHM COJEPKUT HEPABEHCTBA IPOTHUBOIIOJIOKHBIX HAIpPABICHUM U, BO3MOXKHO,
paBeHcTBa. [IocTpoeHre NIBOWCTBEHHOM 3aa4X B TAKOM CIIy4ae OCHOBAHO Ha CJIEAYIOLIUX IIPABUIIAX.

1) Bce HepaBeHCTBa CHUCTEMbl OrpaHMYEHUN OCHOBHOW 3ajaud CJIEJyeT IPUBECTH K OJHOMY
HANPABJICHUIO: ° B 33/1a4€ HA MUHUMYM WIH £ B 3a/1a4y€ Ha MAaKCUMYM.

2) Ecnu B cuctemMe orpaHMYeHU OCHOBHOM 3aJ]a4¥l UMEETCS PaBeHCTBO (YpaBHEHHE), TO Ta IepeMeHHas
Yi , KOTOpasi COOTBETCTBYET ATOMY | —My OTPaHUYEHHIO-PABEHCTBY, MOXET OBITh NMPOM3BOJBHOTO 3HAKA..
3anuieM 3T0 COOTBETCTBHE TaK:

agx; +apxy +..tax,=b — y;eR.

3) Eciin Ha HEKOTOPYIO MEPEMEHHYIO Xj OCHOBHOM 3a/1a4i He HAJI02KeHO YCJIOBHE HeOTPHIATEeIbHOCTH,
TO COOTBETCTBYIOIIIEE €1 OrpaHUYEHUE JBOMCTBEHHOM 3a/1auyl SIBIISIETCA PAaBEHCTBOM

X;ER — apyytax;yo+..+a,,;y,=c¢;



Jns OCHOBHOW 3aJayv JMHEWHOTO MPOrPAMMHUPOBAHMS W JIBOMCTBEHHOW K HEW 3aJadye CIpPaBEIJIVBBI
CJIEIYIOILLHE TEOPEMBI.

Teopema (coorBercTBusi) Eciu oaHa M3 mapbl ABONMCTBEHHBIX 3a]a4 JIMHEHHOTO MPOrpaMMHPOBAHUS
HMeeT pellleHMe, TO U Jpyras 3ajJada MUMEeT pelleHHe, U MPU 3TOM 3HAYCHHS LEJIeBBIX (YHKIMNA 3THUX
3anau paBHbl: L(X ont ) = F(Yont) .

Teopema (kpuTepuii onTumMaabHocTH) [Ipon3BonbHOE TOoMycTHMOE 0a3MCHOE pEIICHUE OJHOW 3a/1auu U3
Imapel JBOMCTBEHHBIX 3aJa4 ONTHMAJIbLHO TOrJa M TOJBKO TOrAA, KOrJa CHCTEMa OIPAaHUYECHHUU
JIBOMCTBEHHOM 3aa4ll COBMECTHA.

Teopema (HeorpanmuyeHHoctu) Eciau meseBas (yHKOMsA OJHOM M3 Iapbl JBOMCTBEHHBIX 3a/ay
HeOrpaHMYeHHa CHU3Y (CBEpXY), TO CUCHeMa 0ZPAHUYeHU IPYTOH 3a]1aud STOMU Mapbl HeCO6MeCmHa.

Ecnu ocnosnan 3a0aua 1uneiinozo npozpammuposanus 0OnycKaem IKOHOMUUECKyI0 UHmepnpemayuio,
Mo aHAI0ZUYHYI0 UHMEPRPEMAYUI0 MONHCHO RPUOAMDb U 080IICIMEEHHOIL 3a0aye.

3. METOAUYECKHUE PEKOMEHJIALIUN
IO HOAT'OTOBKE K 3AHATUAM

3.1 lIpakTHyeckue 3aHATHS M0 TeMe «MaTpHubl ¥ ONpeaeTnuTe .
[Tpu moAroTOBKE K 3aHATHSAM HEOOXOAMMO OOpPaTUTh BHUMAaHUE Ha CIEAYIOLINE MOMEHTBHI.

1. JlelicTBus Haa MaTpUIlAMM, UX CBOKMCTBA

2. IIpaBuiio BBIYMCIICHHUS ONIpeieuTeNel BTOPOTro MOPsIKa.

3. CriocoObI ¥ ipaBMIIa BEIYUCICHHS OTPEACTUTENSI TPETHETO MOPSIKA.

4. ITonaTus MuHOpa U anredpanyeckoro gonoiaHeHus. Teopema Jlamnaca.

5. Anroput™m HaxoXxIieHHe 0OpaTHON MAaTPHIIBI C TIOMOIIIBIO HIEMEHTAPHBIX IPE0OPa30BaHUH.

6. [IpumeHeHnue onpenenuTenelt A HaAXOXKACHUS OOpaTHOW MaTpUIlbl. AJITOPUTM HaxOXKAECHHUE 0OpaTHON
MaTpHILIBIL.

7. CriocoObl HaX0X/IEHHsI paHra MaTPULIbI

3.2 IlpakTuyeckue 3aHATHS 110 TeMe «CHcTeMbl JIMHEHHBIX aJredpanyeckux ypaBHeHHiD».
[Tpu moOAroTOBKE K 3aHATHSAM HEOOXOAMMO OOpPATUTh BHUMAHUE Ha CIEAYIOIIIE MOMEHTHI.

1. Pemienne maTpuuHbIX ypaBHeHUH Buia AX = B.

2. ANITOpUTM pellIeHre CUCTEM JIMHEWHBIX anredpanyeckux ypaBHeHH MetooM ["aycca.

3. Teopema Kponekepa-Kanemmu 1is vicciie10BaHUsT CUCTEM.

4. AnroputMm pelieHHe CUCTeM JIMHEWHBIX anreOpamdeckux ypaBHeHMH merojnoMm Kpamepa um meron
l"aycca.

3.3 lIpakTuuyeckue 3aHATHA 10 TeMe «BekTopHas anredpay.
ITpy mOATOTOBKE K 3aHATHAM HEOOXOAUMO 0OpaTUTh BHUMAHHUE Ha CIIEAYIOIINE MOMEHTHI.

1. BekTopsl u TuHENHbIE onepauuy HaJl HUMUA. CBoiCTBa.

2. Jluneiinas 3aBUCUMOCTb CUCTEMbI BEKTOPOB U €€ T€OMETPUUECKUI CMBICII.

3. KoopauHatsl BekTopa B JaHHOM Oasuce. [IpeoOpazoBanue KOOpIUHAT BEKTOPOB IIPH 3aMeHe Oaswca.
4. CkansipHoe npousBeieHne BeKTopoB. CBoiicTBa.

5. KoopauHats! BEKTOpa B OPTOTOHAIILHOM Oa3uce.

3.4 HpaKTuquKne 3aHATHSA 10 TeMe « MHOrouIeHbI M KOMILJIEKCHBIE YHCJIaY».
HpI/I IIOATOTOBKE K 3aHATHUAM HCO6X0)II/IMO O6paTI/ITB BHUMAaHHE Ha CICAYIOINE MOMCHTEI.

1. AnropuTMm pasnoxeHue IpaBIIbHON APOOU Ha CyMMY 3JIEMEHTAPHBIX JPOOEH.

2. KomriekcHble uucna U AedcTBHA Haa HUMH. ['eoMmeTpuueckas MHTEpHpeTalysi KOMIUIEKCHBIX YHCEN.
Monynb 1 apryMeHT KOMIUIEKCHOTO YHCIIa.

3. AnreOpanyeckas ¥ TPUTOHOMETpUUECKash (OpMbI 3alMCH KOMIUIEKCHBIX urcen. Kopuu n-oif crenenn u3
KOMIUIEKCHOTO Yrciia. POpMyITMpOBKa OCHOBHOM TEOPEMBI aJITeOpBbI.
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3.5 lIpakTHyeckue 3aHATHSA M0 TeMe «JInHeliHbIe Mpeodpa3oBaHus M KBA/IpaTHYHbIE (POPMBID».
HpI/I IIOATOTOBKEC K 3aHATHUAM H606X0[[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOIINC MOMCHTHI.

1. Jluneiinsle npeobpasosanus npoctpanctsa R”. Jlunelinbie onepaTopsl. MaTpuila IMHEHHOTO OIepaTopa.
2. AITOpUTM HAaXOXKAEHUS COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OIIEPAaTOPOB.

3. Ksagparnuneie ¢opmbl, UX Marpuiel B JaHHOM Oasuce. IlpuBeneHue KBaapaTudHOH (GOpMBI K
HOpMaJIbHOMY BuAy MetonoM Jlarpanxa. IlpuBeneHue kBagpatuuHoi (opmbl K KAHOHUYECKOMY BUY IpH
IIOMOIIIM OPTOTOHAIBHOTO IPE0Opa30BaAHUSL.

3.6 IlpakTHYecKue 3aHITUHSA MO TeMe «DJIeMeHThI AHATUTHYECKOI reoMeTPHI».
[Tpu moAroToBKe K 3aHATHSAM HEOOXOAMMO OOpPATUTh BHUMAaHUE Ha CIEAYIOLIIE MOMEHTHI.

1. Paznuunble BUAbl ypaBHEHUH NPSIMOM M TUMNEPIUIOCKOCTH B /A-MEPHOM MPOCTPAHCTBE. YTOI MEXAY
TUIIEPILIOCKOCTIMU. PaccTOsIHHE OT TOUKH 10 TUIEPIIIOCKOCTH.

2. Paznuunble BUIbI ypaBHEHU MPSIMOI Ha TUIOCKOCTH U B IPOCTPAHCTBE.

3. PaznuuHbie BUIBI ypaBHEHUH IIOCKOCTH B TPEXMEPHOM IMPOCTPAHCTBE.

4. Knaccudukanus KpUBBIX BTOPOro MOpsAKa. OIJIUIC, runepOoia M mapabona, UX CBOWCTBA U
KaHOHWYECKUE YPABHECHHUS.

5. Knaccuduxanus nmoBepxHocTeld BTOPOro MOPSAKA. DIUTMIICOUABI, MapadoIoNabl U TUIIEPOOIOUIbI, UX
KaHOHWYECKUE YPABHEHHUS.

3.7 HpaKanecmle 3aHATHUSA 110 TEME «HeOTp]/IIIaTeJ'IBHBIe MaTpulbl H MOJE/IN JleoHTBHEBAY.
HpI/I IIOATOTOBKE K 3aHATHAM HCO6XOI[I/IMO 06paTI/ITb BHUMAaHHC Ha CICAYIOIIUEC MOMCHTEI.

1. Mopenb MHOTOOTPACIIEBOI SKOHOMUKH JIeOHTHEBA.
2. IIponyxTrBHBIE MonienH JIeonTheBa. PazindHbie KpUTEpUH POLYKTUBHOCTH MOIeIH JICOHThEeBa.

3.8 lIpakTHyeckue 3aHATHSA M0 TeMe «JInHeliHOe MPOrpaMMHpPOBaHUE».
[Tpu moAroToBKE K 3aHATHAM HEOOXOAMMO OOpPaTUTh BHUMAaHUE Ha CIEIYIOLIIE MOMEHTBHI.

1. CrangaprHas U KaHOHWYECKask (POPMBI 3aIMCH 33124 JIMHEHHOTO TPOrPaMMHUPOBAHUSL.

2. 'eomerpuyeckasi WHTEpHpETAIMS 337a4d JIMHEHHOTO MPOTPAMMHPOBAHHS B CIIydae JBYX IE€PEMEHHBIX.
I'pamueckuii MeToA pereHus.

3. AJITOpUTM pellIeHne 331a41 JIMHEWHOTO TIPOrPaMMHUPOBAHHSI METOJIOM Tiepedopa BEPIIUH.

4. ANTopUTM CUMILIEKC-METO/IA.

5. ANITOpUTM HaXO0KICHHUE UCXOTHOTO JIOMYCTUMOro 0asuca.

6. MeTtoz MCKyCcCTBEHHOT0 Oazuca.

7. AnropuT™ pelIeHus TpaHCIIOPTHAS 3ajaya.
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