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|. Heau 1 3a1a4M NPAKTHYECKUX 3AHATHI

Ilenpto ocBoeHust aucuuruivHabl «lIpuknagHas anrebpa» SBISETCS MOJydYEHHE
HOBBIX 3HAHWH 10 TEOPUH MATPUIL], TCOPUU KOHEYHBIX TOJIEH U MO0 UX TPUMEHEHUSM B
YUCJICHHBIX METOAAX U TEOPUHU KOJAUPOBAHUS.

3ajgauaMu TUCIUATIIINHEI SIBJISIIOTCS

- W3YYECHUE OCHOBHBIX IOHATHH, ONpPEICICHUN WU YTBEPKICHHUU TECOpUHU
MATpPUL, TECOPUU KOHEUHBIX MOJIEH,

- OpuOOpETEHHUE HABBIKOB PEUICHUS MPAKTUYECKUX 3aj]lay M0 TEOPUH MaT-
pHII, TEOPUU KOHEUHBIX IOJIEH,

- 3HAKOMCTBO C IPUMEHEHUEM TEOPUU MATPULL, TEOPUH KOHEUHBIX MOJIEN B
YUCIICHHBIX METOAAX U TEOPUU KOJAUPOBAHHSL.

LensMu 1 3a1ayaMu MPAKTHYECKUX 3aHATHNA N0 NPHUKIAJIHON anredpe sBISIOT-
csl IpuoOpETEHNE HABBIKOB PEIICHUS MPAKTUYCCKUX 3a/1ad M0 TEOPUU MATPHII, TEO-
pHUM KOHEYHBIX IOJIeH, MOCTpOoeHUI0 bUX-KOI0B U 3aKpEeIIECHUE OCHOBHBIX MOHATHH,
OTpENICICHU M CBOMCTB 00BEKTOB MPUKJIATHOMN anreOphl.

Ne 3a- Kou-Bo
Ne paznena Tema
HATHUS 4acoB
1 MaTpuusbl 1 HX IPUMEHEHHEe 16
1,2 1.2 Teopust @pearonpma aiisg CJIAY. 4
34 13 HopmanbHoe pemenue, ncesaopemenue CJIAY. IlceBnoo6- 4
’ ' paTHas MaTpUua.
5.6 1415 LU-paznoxxenns matpuipl. QR-pasnokeHrue MaTpHIIbL. 4
78 1617 CuHTYIISIpHOE | TOJIIPHOE Pa3JIoKEHUs MaTpuLbl. Bo3mye- 4
' T Hust CJIAY. Yncno 00yclnoBIeHHOCTH.
2 AJiredpanyeckasi TeOpUsi KOTHMPOBAHUS 16
9,10 2.1 Anropurm Eskimuaa. O6paTHbIe 21eMeHTH B Z b 4
AunroputM EBkinia B konbiie MHOrowieHOB F[X] . HempuBo-
11,12 2.2 7 4
JMMbIC MHOTOWICHBI B £ [X]
13.14 2324 Aﬂre6paI/ItIeCI<asi CTPYKTypa KOHE4YHOro nois. Mzomoppuzm 4
KOHEUHBIX MOJIEH.
15,16 25.2.6 JIuneitnbie nBoMuHbIE KOAbl. Koy Xemmunra. [Toctpoenue 4
IIUKIMYECKHX KOJIOB.




1. MeToan4yeckue yka3aHusi K NPOBEACHUIO NPAKTHYECKUX 3aHATHH

3anarua 1, 2
Teopus ®pearoabma gias CJIAY

Ilnan 3aHATHA
1. [ToBTOpEHME TEOPETHUECKOTO MaTeprana
2. IlonpoOHOE pelieHre TUMOBOM 3a/1auun
3. CamocTosTeTbHOE pelIeHUE 3a1a9
4. TlomydeHre JOMAIIHETO 3adaHMs

Tunosas 3agauda

IlycTte matpuna

(32 -2
A_[—1/2 3/2

HbIX ypaBHeHUil (E—-AA)X=Y. [Ipu kakux A cucTema uMeeT eAMHCTBEHHOE

J. PaccmarpuBaerca cucrema JIuHEH-

pemenue g moboro y? Ilpm kakux A u y cucremMa umeeT OECKOHEYHO
mHoro pemennid? Ilpu kakux A u Y penieHuid HeT?

Pemenune

Jlns penieHus 3aaa4n BOCIoab3yeMcs Teopueid @pearonbma. s 3Toro

3anuiieM 4 CUCTEMBI:

1) (E-AA)x=Yy,

2) (E-1A)x=0,

3) (E-AA")x=y,

4)(E-1A")x=0.
3nech A'- TpaHCIIOHMpOBaHHas marpuma. Teopus PpenarosbMa CBOTUTCS K TPEM
YTBEPKICHUSIM:

Teopema 1. Cnenyromue 4eTsIpe yCIOBUS YKBUBAIICHTHBI:

a) cucrema 1) umeert peuieHue (€AMHCTBEHHOE) MPH JIFOOOW MPaBoil 4acTu y;

0) cuctema 2) UMeeT TOJIBKO HYJICBOE PEIICHHE;

B) cucteMa 3) UMeeT pelieHe (€AMHCTBEHHOE) MpH 1000 MpaBoi 4acTH y;

r) cucteMa 4) UMEeT TOJIbKO HYJIEBOE PEILICHHE.

DKBHUBAJIEHTHOCTh TIEPBOTO M YETBEPTOrO YTBEPKICHUM U3BECTHA, KaK aJIbTEP-
HatuBa ®penronbpma: mub0 cucrema 1) UMEET €IMHCTBEHHOE PEIICHUE JUIs JI000H
paBoil yacTu, 0o cuctema 4) MeeT He HyJIEBOE PEIlICHNUE.

Teopema 2. Cuctemsl 2), 4) UMEIOT OJIMHAKOBOE YHCJIO JIMHEWHO HE3aBUCHUMBIX
PELICHUM.

Teopema 3. Cuctema 1) umeer XoTst Obl OJTHO PEILICHHE TOT/Ia U TOJIBKO TOT/Ia,
KOI'/Ia MpaBas yacTh Y OPTOrOHAJIbHA BCEM PELICHUSIM ypaBHEHUS 4).

Uccnenyem cucremy 4). Tak kak A" = A, TO OHO 3aIHUIIETCS B CISAYIONUIEM BHU-
ne



3 1
1-= )X +=Ax, =0
( 5 )X 5%

1 3
—AX +(1-=A)x, =0.
> ( 2)2

DTa cucrtemMa uMeeT HCHYJICBOC PCIICHUC TOJIBKO B CJIy4ac, KOraa
3 1

1—5/1 5/1
1 3 =0.
A 1--1
2 2

Bhrumcisis onpeaenuTelib, IoJyduM KBaapaTHoe ypaBHeHue 21°—31+1=0. Ero kop-
HHU

Takum obpazom, npu A ¢1,% cucrtema 1) uMeeT eIMHCTBEHHOE pelIeHue sl 000
IIPAaBOM YacTH y.

Ecnmu 2=1, To cuctema 4) CBOAUTCSA K OJIHOMY YpaBHEHUIO X, —X,=0. OHO
MMEET OJHO JIMHEMHO He3aBucumoe pemeHue (L,1). Ilo teopemam 1, 3 pu A=1 u
y L (L,1) cucrema 1) uMeeT GECKOHEYHO MHOTO PEIICHUH, a IPH A =1 U Y, HE OPTO-
TOHAJIBHOM BEKTOPY (L1), HE UMEET PELICHUMN.

1
Ilycte Temepn /1=§. B »ToM ciywyae cucrema 4) CBOOUTCA K YpaBHEHUIO
X, +X, =0. OHO UMeeT OAHO JIMHENHO He3aBucuMoe pemenue (1,-1). ITo teopemam 1,

3 npu /1:% u y1(,-1) cucrema 1) umeer 0ECKOHEYHO MHOTO PEIICHHHA, a IMPH

1 .
A= 3 U Y, HE OPTOrOHAJIBHOM BEKTOPY (1,—-1), HE UMEET PEUICHUM.
3ajaum 1J151 CAaMOCTOSITEILHOTO PellleHUs

2 1 .
1. Ilycts MaTpuua A:(l 2]. PaccmarpuBaercsa cucrema JMHEMHBIX ypaBHE-

auit (E—AA)x=y. [Ipu kakux A cUCTeMa UMECT EMHCTBEHHOE PELICHHE IS
aro6oro Y ? Tlpu xakux A u Yy cucreMa nMeeT OECKOHEYHO MHOTO PEIIeHU?
[Ipu kakux A u Yy peunieHuii Het?

3 .
2. IlycTp Marpuna A:( ) j PaccmarpuBaeTcst cucrema JMHEHHBIX ypaB-

Henuit (E—AA)x=Yy. Ilpu xakux A cucTtemMa MMEET CAMHCTBCHHOE PEIICHHE
mutst mroboro Yy ? Tlpu kakux A u Yy cucreMa uMeeT OECKOHEYHO MHOTO perlie-
Huit? Ilpu kakux A u y peuieHud HeT?



JlomamiHee 3ajanue

) ] PaccmarpuBaetcst cuctema JIMHEHHBIX ypaB-

2
1. ITycts mMatpuiia A:[ A
Henuit (E—AA)x=Yy. Ilpu xakux A cucTeMa UMEET SAUHCTBCHHOE PCIICHHE
s moboro Y ? Ilpu kakux A U Yy crucreMa uMeeT OECKOHEYHO MHOTO pellie-

Huit? [lpu kakux A u Yy pemieHuit HeT?
2 .
2. Ilycts mMatpuna A=(2 1]. PaccmaTtpuBaercs cuctema JIMHEHHBIX ypaBHeE-

nuii (E—AA)Xx=y.Ilpu kakux A cucTema UMeeT ¢AMHCTBEHHOE PEIICHHE IS
aro6oro Y ? Ilpu xakux A u Yy cucreMa uMeeT OECKOHEYHO MHOTO PEIICHU?
[Ipu kakux A W Yy pelnieHuit HeT?

3anaTua 3, 4
HopmauabHoe peumienue, ncespopemenne CJIAY. IlcespoodOparHast maTpuua

Ilnan 3anaTHA
1. IToBTOpEHME TEOPETUUECKOTO MaTepraia
2. IlonpoGHOE pelieHre TUIOBOM 3a/1aun
3. CaMocCTOsITeNIbHOE pEIlIeHre 3a1a4
4. ITony4yeHure TOMAIITHETO 3a/IaHUs

Tunosas 3agaua

1 } PaccmarpuBaercs cucrema AX =Y. [IpoBeputs,

2
Ilycte Mmatpuma A= )
9TO OJJHOPOJIHAS COTPSDKCHHAS CHCTeMa UMeeT He HyJseBble pemenus. s y=(1,-1),

IIPU KOTOPOM CHUCTEMA MMEET PEIICHUE, ONUCATh BCE PELICHHUS U CPEAU HUX BbIIE-
auTh HopMasbHOe pemerue. s ¥y =(L1), npu KoTOpoM crcTeMa He UMEET PEIICHHUS,

OMHCaTh BCE TMCEBAOPEIICHUS] U CPEIU HUX BBIJICTUTh HOPMAJILHOE TCEBIOPECIICHUE.
3anucaTh ICeA000PATHYIO MATPUILY.

Pemenue

ComnpsikeHHast OJHOPOHAS CUCTEMa UMEET BT
2X, —2X, =0
{—xl +X, =0.
Omna SKBHUBAJICHTHA OJHOMY YPaBHEHHIO X, — X, =0. OHO MMeeT OJHO JIMHEHHO He3a-
BrucuMoe perrenne (1,1) . [Tostomy mns npaBoii wactu Y = (1,—1) ucxomHas cucrema
umeer pemienus, a g Y = (1,1) - wet. Jlns npasoit vactu Y = (L, —1) ucxomnas cucre-
Ma 3KBHBAJICHTHA OJIHOMY YPaBHEHHIO 2X —X, =1. Ero oOIiee perienre nuMeeT BUJI



1+t
Ly

X, =t,
2
rae tell . Oynkuus f(t)=x+x’ =(1%tj +t° MMeeT MHHHUMYM IIpH t=—%, TTOATOMY

HOPMAaJIbHOE PEIICHUE UMEET BUJI

[Mpr y=(1,1) cucrema AX=Yy pemreHuii He uMeeT. Ee TiceBaopemeHuss — 3To pelie-
Hust cuctemMbl A'AX=A"y. OHa Bcerjga uMmeeT peiieHue. PemmM 3Ty cucremy uist
npousBojbHOrO Y =(Y,,Y,). CucreMa 3amuiiercs Tak
{8&—4& =2y, -2y,
—AX +2X, ==y, + yz.
Cucrema cBOIUTCA K OTHOMY YpaBHEHHIO 4X —2X, =Y, —Y,. Ero o01uee penieHue nme-

eT BH]I
Yi—Y>
SRR
% 4
X, = 2t.
[Tpu y =(L,1) mceBmopenicHus BHITIIIAT TaK
¥ =t
X, = 2t.

2
PaccmoTpum  (hyHKIIHIO f(t)=xf+x§=[%+t] +4t>. OHa MMeeT MUHUMYM IIpHU

ylz;oyz . Torna HopMalbHBIE TICENOpENIeHHs OYyT PaBHbI

t=-

_ Yi—Y,
n S

Yi—Y,

? 10
Ecimn y=(1,1), To HOpMaiabHOE IICEBAOPEIICHUE 3AIMUIIETCS TaK

¥ =0

X, =0.
Ocraetcs 3anucarh ICEBAOOOPATHYIO MAaTPUILY
1 -1

A=l 5 S |ota
-1 1| 10

10 10



OTmeTnM, 4TO HOpMalIbHOE perienne 1t Y = (1,—1) 1 HopMaabHOE TICEBAOPEIICHNE
it Y =(L1) mosydaroTcs myTeM YMHOXKEHHUS Ha NICEBJI00OPATHYIO MaTPHILY.

3aga4u AJ151 CAaMOCTOSITEILHOTO pellleHUst

) j PaccmarpuBaercs cuctema AX =Y. [IpoBeputs, 4to

1
1. ITycth MaTpuiia Az( 1
OJTHOPOJIHASI COTIPSDKEHHAs CHCTEMa UMeeT He HyJsieBble perrenus. s y = (1,—1), npu

KOTOPOM CHCTEMA MMEET PELICHUE, ONMUCATh BCE PEIICHUS U CPEAU HUX BBIICIUTH
HopManibHOe pemrenue. s y=(1,1), mpu KOTOpOM cHUCTeMa HE MMEET pEIIeHUS,

ONMKCaTh BCE TMCEBIOPEIICHUS U CPEIU HUX BBIACIUTh HOPMAIBHOE TMCEBAOPEIICHHE.
3anucaTh ncen000paTHYIO MaTPUILY.

3 1
2. Ilyctb maTpuiia A=( 3 J. PaccmarpuBaercs cuctema AX =Y. [IpoBeputs, 4to

OJTHOPOJIHASI COTIPSDKEHHAs CHCTEMa UMeeT He HyJsieBble perrenus. g y=(1,—1), npu

KOTOPOM CHCTEMa UMEET PEIICHHE, OMUCATh BCE PEHICHUS U CPEIU HHUX BBIICIIUTH
HopMasibHOe penrenue. Jlns y=(1,1), mpu KOTOpOM cHUCTeMa HE MMEET peIIeHUs,

ONHUCATh BCE IMCEBIOPEUICHUS U CPEAU HUX BBIJCIUTh HOPMAJIbHOE IICEBIOPECIICHNUE.
3amnucarhb 1ce1000paTHY0 MaTPHITLY.

JlomamiHee 3a1anue

3 J . PaccmatpuBaercs cuctema Ax =Y . [IpoBeputs, uto

2
1. Ilycts MaTpuna A:( )
OJTHOPOJIHAS COTPSKCHHAS CHCTEMa UMeeT He HyJieBblie pernenus. s Yy = (1,—1), mpu

KOTOPOM CHCTEMa HMMEET PEILICHHEe, ONMUCAaTh BCE PEIICHUS M CPEId HHUX BBIICIUTH
HopMmainibHOe perienue. Jnsa y=(1,1), mpu KOTOpOM CHCTEeMa HE HMEET peEIICHUs,

OMKCaTh BCE TMCEBAOPELICHUS] U CPEU HUX BBIJICTUTh HOPMAJILHOE MCEBIOPECIICHUE.
3anucaTh ICe000paTHYIO MATPULLY.

1 2
2. ITycte Marpuna A:( 1 2). PaccmarpuBaercs cuctema AX =Y. [IpoBeputs, 4to

OJTHOPOJIHASI COTPSDKCHHAS CHCTeMa UMeeT He HyJieBble perienus. s Yy = (1,—1), mpu

KOTOPOM CHCTEMa MMECT PEeIICHHEe, ONMUCATh BCE PEIICHUS M CPEId HUX BBIICIHUTDH
HopMmainibHOe perrenue. Jns y=(1,1), mpu KOTOpOM CHCTeMa HE MMEET peIleHHs,
OITKCaTh BCE IMCEBAOPELICHHS U CPEIH HUX BBIACIUTH HOPMAIBHOE IICEBIOPEIICHHE.
3amucarh 1ce000paTHy 0 MaTPHILY.

3ausTusa 5, 6
LU u QR-pa3jioskeHusi MaTpuubI

Il1aH 3augaTHA
1. IToBTOpEHME TEOPETUUECKOTO MaTeprUaia

8



2. [Togpo6HOE perieHne TUMOOH 3a/1auu
3. CamocTosTEIBHOE PEILICHUE 3a]1a4
4. TTony4yeHHe TOMAITHETO 3aIaHHsI

Tunosas 3agaua

1 -1
1. J1nst MaTpuIisi A:(1 2) MOAy4YuTh LU -pasnokeHue, rae L - HIDKHAS TPEyTrojb-

Has MaTpula, a U - BEpXHsS TPEyrojbHasi MaTPHUILA.
Pemenue

Takoe pa3nokeHre BO3MOKHO JJIs1 KBaIpaTHOM MaTpHULIbI MOPSAIKA M, €CJIM BCE
BEIyLME€ MUHOPBI OPAJIKOB 1,..., m—1 OTIMYHBI OT HyJs. B HameMm cirydyae

1 1 2
Al |=1A =3.
1 1 2
Ecnu | - aneMeHTsI MaTpuIpl L, a Uy - 3IeMEHThI MaTpuiisl U , TO |, =0,u, =0.
1 2 2 1
A A A
1 1 2 1 2
l,uy, = A 1 Uy, = 1 | 1 1)
A A A
1 1 1

Ecmm I, =1,, =1, T0 U, =1,u, =3,1,, =L,u,, =—1. Takum 00Opa3oM UCKOMOE Pa3TOKEHUE

S

[IpocThiM TIEpeMHOKEHUEM YOEK1aeMCsl B CIIPABEIJTUBOCTH TIOYYEHHOTO Pa3JioxKe-
HUSL.

CrnpaBemuBbl GOpMYIIbI

21— I11 U, = Uy

HNMCCT BU/J

Tunosas 3agaua

1
2. JIns MaTpuirst A:(1 2} NOJIYYUTh QR -pa3ioxkeHue, rae Q - yHuTapHas (opTo-

rOHaJIbHAs) MATPUILIA, @ R - BEPXHsSl TPEYroabHas MaTpHIla.
Pemenue
OproronanpHasi MAaTpUIla BTOPOTO MOPSKA UMEET BU/T
cosa —sina
Oo=| . :
sina cosa
Brrurcnum npoussenenue OA

CoOSa —Sina —coSa —2Sina
OA= ) ] .
cosa+Sina —Siha+2cosa



[ToTpeOyem, 4ToObI cosc +sina =0. MOKHO NOJIOKUTH COSa =

Tak kak O =0", To mojmaraeM Q=0

11
N

11

Z

1. JIyist MaTpUIls]
2. [l MaTpuIibl
3. s MmaTpuiibl

4, JIns MaTpUIlbI

1. JIytst MaTpUIls]
2. [l MaTpuiibl
3. st MmaTpuiibl

4, JIns MaTpUIbl

2

1 1 1
1 1 N
Oz\/E\/E,OAz \/E
11 k)
Z )

1

1 .
—,SIN«
J2

3aga4uu AJ151 CAaMOCTOSITEILHOTO pelIeHust

2 -1
L 1j MOIY4YUTh LU -pasnoKeHue.
1 -1
13 MOIY4YUTh LU -pasnokeHue.
2 -1
11 Hoay4uTh QR -pasnokeHue.
1 -1
13 noay4uTh QR -pasnokeHue.
JdomainHee 3aganue

3 -1
11 noJiyuuTh LU -pa3jioKeHue.
2 1

1 2 noJiyuyuTh LU -pa3jio’KeHHue.
3 -1
11 HoIy4YuTh QR -pasnokeHue.
2 1

1 2 Hoay4YuTh QR -pasnokeHue.

3anarus 7/, 8

CuHIryJIIpHOE U MOJISIPHOE PA3JI0KEeHUSI MATPUIIBI.
Bo3mymenuss CJIAY. Unciio 00ycJI0BJIEHHOCTH

Il1aH 3aHgTHA

1. [ToBTOpEHKE TEOPETHUECKOTO MaTepHaa
2. IlonpoOHOE peleHne TUIOBOM 3a/1auu

10

NG

1 . Torna

=0" u IMOJIy4acM HCKOMOC PA3JI0OKCHHUC



3. CamocTosiTeTbHOE pelieHUE 3a1a9
4. ITosryueHue qOMaIIHero 3aaaHus

TunoBas 3agaua

1 -1 .
1. Ins maTpuibl A= [1 1j HAWTU CUHTYJISIPHBIC YHCTIA U MOJIYYUTh CUHTYJISIPHOE U

MOJISIPHOE PA3JI0KEHUS.
Pemenue

CUHTYIIsIpHBIE YMClIa MAaTPUIlbl A - 3TO KBaJIpaTHbIE KOPHU U3 COOCTBEHHBIX

3HAYEHHUI MaTPHUIIbI
S (1 1)1 1) (20
A A: = .
-1 1)1 1 0 2

Takum 00pa3oM, CHHTYJIIpHBIE YUCHIA PABHBI p, = p, =~/2 . CHHTYISIpHOE Pa3jIoKeHHE
MaTpuiel uMeeT Bug A=UAV , rae U,V - OpTOroHaJIbHbBIC MaTPUIIHI,

(V2 0
A‘[o ﬁ]

- IMaroHaJbHas MaTpUIa C CUHTYJISIPHBIMU YMCJIAMH Ha IVIABHOW IHaroHaiu. Marpu-
el U,V CTpOSATCS C MOMOIIBIO CHHTYIISIPHBIX 0a3ucoB. Marpuria ATA - cuMMeTpud-
Has U y Hee CYIIECTBYET OPTOHOPMUPOBAHHBIN 0a3uC U3 COOCTBEHHBIX BEKTOpPOB. B
HameMm ciaydae 31o e =(1,0),e,=(0,1). OH 00pa3yer nepBbIii CHUHTYJSAPHBIIA Oa3uc.

Bropoii cuHrynisipHblii OpTOHOPMHUPOBAHHBIN 0a3UC 00Pa3yIOT BEKTOPHI
1 1 1 1 1 1
| == Ae, = (==, =), == Ae, = (——, ).
RN AN A RN FANC
Cronbubt Matpuiiel U 00pa3yroT KOOpAWHATHI BTOPOTO CHUHTYJISIPHOTO Oasuca, a
cTONOIEI MAaTpUIb! V' - IEPBOTO CUHTYJIApHOrO Oasuca. MMeem

1 1

|2 @V:VT:F 0),
11 0 1
7

[To3TOMY CHHTYJISIPHOE Pa3JIOKEHUE MATPUIBI A UMEET BU/T
11

22 L2(V2 o)1 o0

1 1 o 20 1)

J2 2

[TosstpHOE pa3okKeHUe MaTpULbl A - 3TO €€ TIPEICTABIECHNUE B BUJIE TPOU3BEACHUS

A=HO, rae H - 3pMuTOBa (CUMMETpPHUYHAs) MaTpULla, a O - OPTOrOHAJIbHASI MATPHUIIA.
Ero MO>XHO MOJTyYUTh U3 CUHTYJIIPHOTO pasioxenus: H =UAUT,0=UV. Urak, no-

A=UAV =U =

JISIPHOE Pa3JI0KEHUE UMEET BUJ

11



1 1
A:[ﬁ O}E_E
0 J2)| 1 1 |

Z

TunoBas 3agaua

1 .
2. J1nst MaTpuubl A= (0 | | HAHTH THCIIO 00yCJIOBIIEHHOCTH, UCTIOJIb3Ys €BKJIHJIOBY,
CIIEKTPAJIbHYIO, 1- HOPMY U o0 -HOPMY MaTpPHIIHI.

Pemenne
Jnst Mmatpunel A=(a;) €BKIMI0BA HOPMA BBEIYMCIISAETCA 10 (pOpMyJIe

|A]. = \/m , CIIEKTpasibHast HopMa ||A| - HabosblIee CHHTYIApHOE YKcIio, 1-HopMa
i

BBIUHUCIAETCA 10 (opmyre ||A| =max, Z‘aﬁ‘, o0 -HOpPMa BBIUUCISAETCS 1O (opMyIie

A, = max, Z‘au‘ Yucno O6YCJIOBJIGHHOICTI/I MaTPUIIBl v PaBHO MPOU3BEACHUIO HOPM

MaTpULbl 1 Jee oOpaTHOI MaTpulibl. JIerko yoenuTbes, 4To

A_1_12
lo 1)’

mostomy [Al, =[A%|_ =6, A, =[A7%| =3, [|Al, =[A7?|, =3 1 ve =6, v, =v, =9. Mar-

puna
. 1 -2
A A= .
-2 5
Ee coOcTBEeHHbIE 3HAYEHUS ABIISAIOTCS KOPHAMU YpaBHEHUS
1-4 2
=0.
-2 5-1

OHH paBHBI 3+2+/2, MOJTOMy HauOOJbIIee CHHIYIAPHOE YUCIO MATPULLI A

p(A) =+/3+2/2 . AHanoruuHo
(AHTA™ =(5 2), p(A)=+3+242.

2 1
Orcrona ||A||:HA’1H:\/3+ 2J2 u v=3+2J2 - 3T0 HaMMEHBIIIEE YKCIIO 00yCITOBJIEHHO-

CTH.

3anaqn AJIA CAMOCTOATECIBHOIO PEINCHUA

1 - .
1. Ins matpuibl A= [1 2) HaWTH CUHTYJSIPHBIE YMCJIA U MOJYYUTh CUHTYJISIPHOE U

HOJISIPHOE PA3JIOKEHUSL.
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2 o
2. Jlnig MaTpHLbl A:(1 j HaWTHU CHUHTYJISIPHBIE YUCIA U ITOJIYYNUTh CHUHTYJISIPHOE U

HOJISIPHOE PA3JIOKEHUS.

1 .
3. st maTpuubl A= (1 , | HAHTH THCIO 00yCJIOBJIEHHOCTH, UCTIOJIb3Y$ €BKIIUJIOBY,
CIIEKTPAJIbHYIO, 1- HOPMY U o0 -HOPMY MaTpPHIIHI.

2 - .
4. J1ns maTpunbl A= [1 | | HliTH "meno 00yCJIOBIIEHHOCTH, UCTIOJIb3Ys €BKIIHJIOBY,

CIIEKTPAJIbHYIO, 1- HOPMY U o0 -HOPMY MaTpPHIIHI.

JlomamiHee 3a1anue

2 1 o
1. JIns maTtpuubl A:( . Zj HaWTH CHUHTYJISIPHBIE YUCJA U MOJYYUTh CUHTYJSIPHOE U

HOJISIPHOE PA3JIOKEHUSL.

1 .
3. nst maTpuiel A= [1 3 j HaWTH 4uCiIo 00yCIOBIEHHOCTH, UCIIOJIb3Ys €BKIUI0BY,

CIEKTPAIBHYIO, |- HOPMY U 0 -HOPMY MaTpHULIBI.

2 1 .
4. JIns MmaTpULbl A:[ | o | HAWTH THCIO 00yCIIOBJIEHHOCTH, UCTIOJIb3Y$ €BKIIUJIOBY,

CHEKTpabHYI0, 1- HOPMY M o0 ~-HOPMY MaTpPHIIBI.

Zausatue 9, 10
Aaroputm EBriunaa. O6paTHbie 3jieMeHThI B Z

Ilnan 3ausaTHA
1. IToBTOpEHHE TEOPETHUECKOTO MaTepraa
2. IlonpoGHOE pelieHre TUIOBOM 3a/1aun
3. CaMOCTOSTEILHOC pelICHUE 3a/1a9
4. TlonydeHue JOMAIIHETO 3aJaHus

Tunosas 3agaua

1. HaiitTi HanOonbuid 00uil AenuTeNnb d YUCesl a U b U ero mpeacTaBjieHue B
dbopme

d=u-a+v-b (uvel), (1)

eciau a=420,b=4752.
Pemienne

13



Hcronp3yst BEIMUCIUTEIBHYIO CXeMY alropuTMa EBKiua, moaydaem ciemyro-
Y10 TaOJIuILy:

m n u’ V' u v Jenenue q
4752 | 420 1 0 0 1 4752=11-420+132 11
420 | 132 0 1 1 -11 420=3.132+24 3
132 24 1 -11 -3 34 420=5.24+12 Q)
24 12 -3 34 16 -181 24=2.12 KOHEI[

[TocnenHee 3HaUEHUE IEPEMEHHONW N M €CTh HAUOOJIBIIUNA OOIITHI IETUTEIh:
(4752, 420)=12,
U TIpejicTaBiieHne ero B popme (1) umeer B
12=16-4752+ (-181)-420.
Tunosasi 3axaya

2. B none ] gy HaliTH 37IEMEHT, 0OpATHBIN K 52.

Pemenue

UYucno 569 — mpoctoe, mosromy aiist iroboro x ot 1 g0 568 (x, 569)=1. Haitns
C TIOMOIITLIO BRIYUCIIMTEILHON CXeMbl anroputMa EBkimma npeactaBieHue

1=u-569+ v . x,

ITomy4nm, COrIaCHO ONPENENEHUIO ONIEPALUM B IOJIE L oo, UTO V - X=1, TO €CTH

v=x". BeraucieHus cBecHbI B TAOIHILY:

m n u’ V' u v Jlenenue q
569 52 1 0 0 1 569=10.52+49 10
52 49 0 1 1 -10 52=1.49+3 1
49 3 1 -10 -1 11 49=16-3+1 16

3 1 -1 11 17 -186 3=3-1 KOHeI|

1=17.569+ (-186)-52, 521 =-186-383(mod569).

3anaqn AJIA CAMOCTOATC/IBHOIO PCIICHUA
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1. Haiitu HanboabImii OOIIui 1enuTenh d Yucen a U b U ero mpeacTaBlICHNE B
dbopme

d=u-a+v-b (uveld),
eciu

1) a=308,b=7154, 2) a=840,b=17952.
2. B none ] ;;; HalTH 311€MeHT, 00paTHbIi K 123.

3. Bnone ] 5;; HaiiTh 31meMeHT, o0patHslii k 100.

JlomamiHee 3a1anue

1. HaiitTi HanOobInid oOIuil AeIUTeNh d YHUCeNI a U b U ero nmpeacTaBiIcHUE B
dbopme

d=u-a+v-b (u,veld),
eciau

1) a=560,b=4488, 2) a=280,b=8976.
2. B none [l 5, HaliTh 31eMeHT, 00paTHbIil k 102,

3. B none ] ;zy HalTH 3JIEMEHT, 0OPATHBIN K 23.

3anaTus 11,12
Aaroputm EBkimaa B kosbiie MHorouwienos F[X]. HempuBoaumbie
MHOTOWIeHbI B ZP[X]

Ilnan 3aHATHA
1. IToBTOpEHNE TEOPETUYESCKOIO MaTepraa
2. IlonpoGHOE peleHre TUIOBOM 3a/1aun
3. CaMOCTOSTEILHOE pEIICHUE 3a/1a9
4. TlonydeHne JOMAIIHETO 3aJaHus

Tunosas 3agaua

1. HatiT HanOonpIImii 00Iui AeanuTeNb d(X) MHOTOWICHOB a(X) 1 b(X) M3 KOJbIa
0 [x] u ero mpencraBienue B popme

d(x) =u(x)-a(x) +v(x)-b(x), (ux),v(x)el [x]),

ecd a(x)=x'—3x" -4, b(x)=x*+x* +4.

15



Pemenune

Tak Kkak ImpaBujla CIOXKCHHA W  YMHOXCHHA OJIs1 MHOI'OYICHOB  TC
KC CaMbIC, YTO MW AJ1I 1OCJIBIX YHUCCI (aKCI/IOMBI KOHLH&), PCHOICHHC ATOM
3aJa4d HU4YCM HC OTJIIMYACTCs OT Hpeﬂbmymeﬁ.

Hauvanbnas ycranoBka:
m(x) = x*-3x2-4, nx)= x> +x*+4,
u(x)=1,v(x)=0 , u(x) =0, v(x)=1
Jlenenue:
xt-ax2-4=(x-1). (x3+x*+4) - 2x% - 4x, q(x) =x - 1.
[lepecuer 6 BenTu4uH:
m(x) = x3 + x% + 4, n(x) = -2x% - 4x ,
u(x)=0, v(x)=1, u(x)=1, v;(x)=-x+1.
3amMeTuM, UYTO MO  OMNPENEJCHUI0  HauOoJbIIEro  OOIIero  JeTUTes
MHOTOWIEHOB  ero crapmwmii  koddduiuent paBeH eaunune. [losTomy,
€CIM  MHOTOWIEHbl ~ yMHOXaThb Ha  KOHCTaHThl  (3J€MEHThl ~ OCHOBHOTO

nojisi, B JaHHOM npuMmepe mojs Q paluMOHATBHBIX YHUCEN), TO UX Hau-
OoJpIIMI 00IIMIA 1enuTeNnb He MeHsieTcs. Hanpumep, B Halem cityyae

"+z° +4, —2z° — 41) (z° 4+ z° + 4, 2° 4+ 2z2).

Ha ocHOBaHMM 3TOr0 H3MEHUM  BBIYUCIUTEIBHYI) CXEMY  CIEIYIOUIIM
oOpa3oM: TMpu  TMOSABJIEHWHM  OCTaTKa,  CTapmMd  KO3(DPUIMEHT  KOTO-
poro He paBeH 1, mpu mepecueTe Ha CIEAYIONIMI IIar pas3jeiuM OcCTa-
TOK Ha crapmuid kodpduuueHt. OuUeBUAHO, YTO NPHU ITOM Ha TO IKe
YHCIIO HAJ0 Pa3AennuTh MHOTOWIEHB! Uy (X) 1 Vy(X).

C Y4€TOM 3TOr'0 3aMCHaHMA, IMIPOJOJIZKUM BBIYHUCICHHA CO CICAYIOMMMHA 6 MHO-
TrO4JICHaMMU.

m(x) = X3+ x2 +4,n(X) = X2 + 2X,
u(x)=0, v(x)=1, u,(x)=—12, v,(x) =—@1/2)x-1/2.

(Muorourens! n(x), U,(X), v;(X) monenenst Ha -2.)
Jlenenue:

XCHx2+4=(x-1).(°+2x)+2x+4,qX)=x-1.
ITepecueT 6 BeIUYUH:
m(x) = X2 + 2x, n(X) = 2x+4,u(x) =—1/2,
V(X) = (1/2)x—1/2, U,(X)=(@1/2)x=1/2, v,(X) =—(1/2)x* + x+1/2.
Jenenuie Ha cTapminii KO3PPUIKEHT:
m(x) = X2 +2x,n(X) = X+ 2,u(X) =—1/2,
V(X) = (1/2)x—1/2, U,(X)=@1/4)x-1/4, V,(X) =—(1/4)x* + (1/2) x+1/4.

IIpu cnexyromeM aeaeHuu x> +2x = x(x+2) noydaeM HyJ1eBOM
octaTtok. CienoBaTeabHO,

16



(X*=3x2 =4, X3+ X2 +4) =x+2,
X+2= ((1/4)x=14) (X" =3x ~4)+ (- /4 + Y2) x+Y A + X +4).

Tunosas 3agaua

2. B KojbIIe MHOTOWIEHOB (] ,[X] HAalTH BCe HEMIPUBOAMMbIE MHOTOUJICHBI TPEThEH

CTEIECHHU.
Pemenune

Onementsl nons [, ={0,1,2} Oynem o6o3Ha4aTk [, ={0,1,-1}, TaK KaK
2 =-1(mod3) . MHOTO4JIeH 3-i1 CTEIICHU UMEET BU/I

p(X) = a,x’ +a,x* +a,x+a,,

rae ael, u a, #0. Tax KaK MHOTOYJICHBI, HOJTy-
qarommecs OJAWH U3 JAPYroro YMHOXKEHHEM Ha HE HYJIEBYI0 KOHCTAaHTY
(to ectb Ha -l), ecTecTBEHHO He€ pas3iuyaTh, TO OyJIeM CUHMTaTh, YTO
a,=1.. Ecim a, =0 , TO MHOTOWJIEH pa3i0KUM

plz) " +ayr 4 ayz " 4+ ayx+ap)

MO2TOMY a, =+1.
Utak, Oyaem nanee paccMaTpuBaTh MHOTOUWIECHBI BU1A
HerpynHo mnoacuuTath, 4YTO TakuX MHOrowjieHoB 18 mryk. YrtoOsl

BBIOpAaTh CpeOM HHUX HENPUBOJUMBIE, 3aMETHM, YTO €CJId  MHOTOWIEH
3-i CcTemeHM TPUBOAUM, TO OH HPEIACTaBISIETCS B BUAEC INPOU3BEACHUS
MHOTOYJICHOB 1-11 U 2-i1 cTeneHu:
B OTOM cly4ae 4HCIO -b  Oyger kopHeM MHorowieHa. (OOpatHo,
€CIM MHOroujeH 3-i CTeNneHH UMeeT KOopeHb ¢ B mojge [I,, TO OH
no Tteopeme be3y genmurca Ha  X—C M, CIEAOBATENIbHO, IPUBOJIUM.
Takum o6pasom, u3 18 wHorouneHoB Buaa (2) HaZO OTOPOCUTH T, KO-
TOpbIE HMEKT KOpeHb B mnoie [,. Tak kxak a,#0, To 0 He ABIAETCA
KOpDHEM ASTUX MHOTOWIEHOB M OyneMm janee MpoBepsATh  Toibko — *1.
Pa3nenum 18 MHOTOWIEHOB Ha J1Ba KJjlacca: ¢ 3, =1 u ¢ a, =-1.

1. p(x)=x>+a,x* +a,x+1. (3)
Jlnst MHOTOYJIEHOB BUJIA (3), UMEIOMIUX KOPEHb X =1, UMeeM

l1+a,+a +1=0 mim a +a, =1.
OTOMY YCIOBHIO yIOBIETBOPSIOT CIEAYIOLINE MAphI (a,,3d,) !

(11 O)! (O’ 1)’ (_1! _1) (4)

Jnst MHOTOUNIEHOB BUA (3), UMEIOIINX KOPEHb X =—1, UMEEM

-1+a,-a,+1=0 W a, =a,.
DTOMY YCJIOBHUIO YIOBJIETBOPAIOT CICIYIOUIME APkl (a,,3,) :

(0,0),(L,1),(-1,-1). (5)
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2. p(x)=x>+a,x*+ax-1 (6)
Jlnst MHOTOUIEHOB BUAA (6), UMEIOUIMX KOPEHb X =1, iMeeM
l+a,+a,-1=0 nm a, =-a,.
DTOMY YCJIOBHIO YIOBJIETBOPSIOT CIEIYIONINE Maphl (a,,a, )
(0,0), (1, -1),(-1,2). (7)
J{nst MHOTOUIEHOB B (6), UMEIOIINX KOPEHb X =—1, UMEEM
-1+a,-a, -1=0 uin a, —a =-1.
DTOMY YCIOBHIO yIOBIETBOPSIOT CIEAYIONIME AP (a,,a,) :
(0,2),(,-1),(-10). (8)
OTtbpackiBasi MHOTOWIEHBI, KOG GUITUEHTH KOTOPBIX BCTPEUYAIOTCS B CIIMCKaX
(4), (5) u (7), (8), mosyyaem cienytouue 8 HEMPUBOAUMBIX MHOTOUJICHOB
X X+1L,xX = Xx=1Lx*+x*—x+1, x}+x* -1,
X=X +L X = x=1, X} = x*+ x+1,x* = x* —x-1.

3agauu 1191 CaAMOCTOSITEIbHOIO pemacHus

1. Haitt HanOompImii o0Iuii aeauTenb d(X) MHOTOWICHOB a(x) U b(x) Hu3 KOJbla
0 [x] u ero npeactaBieHue B popme

d(x) =u(x)-a(x) +v(x)-b(x), (u(x),v(x) el [x]),
cCiIn

1) a(x)=x°+1, b(x)=x*+1, 2) a(x)=x"+x*+1, b(x)=x*-x-1.
2. B xoinbiie MHOTOUJICHOB [1 ,[X] HATH BCE HEMPUBOIMMBIE MHOTOWICHBI BTOPOH

CTCIICHHU.
3. B kosb11e MHOTOUIICHOB [ 4[X] HAWTH BCE HEMPUBOAMMBIE MHOTOUJICHBI BTOPO

CTEIIEHU, UMEIOIINE BUL X +a.

JlomamiHee 3a1anue

1. Haiitn HanOonbpImImil 001 AeaUTENb d(X) MHOTOWICHOB a(x) ¥ b(X) M3 KOJbIa
0 [x] u ero npeacTaBieHue B popme

d(x) =u(x)-a(x)+v(x)-b(x), (u(x),v(x)el[x]),
€CIIu
1) a(x)=x*+1, b(x)=x*-1, 2) a(x)=x°+1, b(x)=x"-1.

2. B xosnbiie MHOTOUJICHOB [ ,[X] HaliTH BCE HEPUBOUMBIC MHOTOUJICHBI MISITON CTe-
TICHU.
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3. B kosb11e MHOTOWIEHOB [1,,[X] HAiTH BCE HEMPUBOANMbBIE MHOTOUJICHBI YETBEPTOU
CTENeHHU, UMeroIue Bu X' +a.

3ausaTue 13, 14
Auredpanyeckasi CTpyKTypa KOHEYHOI'0 IOJIS.
HN3omopdu3m KOHEYHBIX 0JIeH

Ilnan 3anaTHA
1. IToBTOpEHME TEOPETUUECKOTO MaTepruaia
2. Ilonpo6HOE pelieHre TUIOBOM 3a/1aun
3. CaMocTosiTeTbHOE pEIIeHUe 3a/1a4
4. ITony4yeHue TOMAIITHETO 3a/IaHUs

Tunosas 3agada

1. s monst [, («),” =3 1) HAWTH NPUMUTHBHBIHN JIEMEHT H 3aITUCATh BCE JICMCHTHI

KaK CTETICHU IPUMHUTHUBHOTO; 2) ONPEASIUTh MYIbTUIIINKATUBHBIC MTOPSIKHA BCEX
AJIEMEHTOB; 3) HAWTH JIJIs KaXXI0T0 3JIEMEHTa €ro MUHUMAaJIbHBI MHOTOUJICH; 4) pe-
IIUTh cUcTeEMY (l+a)x—-y=1—x+ay=1+a.

Pemenue

[Tone cocTout u3 25 31€MEHTOB BUJa a+ba, T1€ a U b - 37IeMEHTHI
0s={-2,-1,0,1,2} . DTH IEMEHTHI CKJIaAbIBAIOTCA U YMHOXKAIOTCA KAK MHOIOYJIEHBI OT
a, IPU YMHOKEHUH o’ 3aMEHSCTCS HA 3=-2.

1) CornacHo riaBHOM CTPYKTYPHOM TeOopeMe B KaKJIOM KOHEUHOM I0JIE UMEETCS
IIPUMUTHUBHBIN JJIEMEHT, CTENEHW KOTOPOTO AAIOT BCE HEHYJIEBBIE JIEMEHTHI IOJIS.
DTOT 3JEMEHT, TAKUM 00pa30oM, UMEET MYJIbTUIUIMKATUBHBIN MOPSIOK, paBHBIA 24;
HAao000pOT, JIOOOW AyeMEeHT 24-ro mopsiAka SBIsSETCA NPUMUTUBHBIM. Ilopsaku
OCTQJIBHBIX JJIEMEHTOB SBIAKOTCA JEAUTENSIMH 24, TO €CTb MOTYT PaBHATHCA
1,2,3,4,6,8 nin 12.

DJIEMEHT « , IPU OMOIIY KOTOPOr0 MOCTPOEHO MOJIE, TPUMHUTUBHBIM HE SIBJISICT-
cs, TaK KaK

a?=-2a"=(-2°=4=-10a°=(-1)*=1.

Otcroaa cienyer, 4To « - BIEMEHT 8-TO MOPSAIKA.

D¢ dexTuBHOrO criocoda OTHICKAHUSI B KOHEYHOM T10JI€ MPUMUTUBHOTO dJie-
MEHTa He U3BecTHO. [Ipuxoaurcs nepedupath dEMEHTBI, BBISICHSIA UX TTOPSA0K. Pac-
CMOTpPHUM, HaIllpUMeEp, dJIEMEHT S = +1. IMeem

ﬂz =1+2a+a’=-1+2a,
B =1+2a)l+a)=-1+a-4=qa,
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TO ecTh ord(A%) = ord(«) =8. [lycth mopsimok ord(5) =n. Tak kak ord(3°) z—(nn3) , TO

n=24,TO €CTh f - MPUMUTUBHBIN 371eMeHT. B Tabnuile HeHyeBbie 371€MEHThI BhIpa-
JKCHBI KaK CTCIICHU [ .

[Moae Z:(a), - 2
f INeMeH’l TS H——M_I ! T [Daement | [ “".'1"“ r|
’ ha o | 8% | noas e nois [ 5" noas ‘
o | g * |
)‘l 1' 4 ] . | P I ’
7 | <
| |
‘ | L ] ) ) (v b 13 0O , | + 20
! |
L £i1 e
‘ ] L} ,‘.‘- | ) ] ;I ! (8 v ) )
{ ) LA ) 31 221 A
. ‘ : ‘ l
|
10 y 11¢ ) 32 )y |
1 ) ) | )
2) Iopsmok smeMeHTa S paBeH 240 OTtcroma Haxo0uM
3JIEMEHTHI 1-ro mopsiaka: f°;
9JIEMEHTHI 2-T0 mopsiaka: 37
SIIEMEHTHI 3-TO0 mopsaka: 3°, 5'°;
SIIEMEHTHI 4-T0 mopsiaka: B°, B ;
SIIEMEHTHI 6-T0 mopsiaka: B*, f%;
SIIEMEHTHI 8-T0 mopsiaka: 5°, 5°, 2, B2

3IIeMEHTHI 12-ro mopsaka: f%, 5°, f*, 7
anemenTsI 24-ro nopsiaka: B, 5°, 57, B, B2, Y, B2, .

3) MuHuUManbHBIM MHOTOWICHOM 3JIEMEHTa KOHEYHOTO MOJISl XApAKTEPUCTUKH P
Ha3bIBACTCSI MHOTOYJICH HAMMEHBIIIEH CTENCHHU [ [X], KOPHEM KOTOPOTO SIBISCTCS

ﬂaHHBIﬁ anieMeHT. Eciiu nmoJjie ¢ ctout u3 pn 3JIEMCHTOB, TO BCC 2JICMCHTHI I10JIA sSIB-

JIXOTCA KOPpHA MU MHOI'OYJICHA Xpn —X. OTCIOI[a CJIeayeCT, 4T0 MUHUMAJIbHBIC MHOI'O-

YIEHBI - 3TO HENPUBOAMMBIE MHOXKUTEIM MHOTOUIEHA X° —X.
Jist perieHus 3a1a4l KCIOJIB3YIOTCS 1Ba (paKkTa U3 TEOPUU:
20



1. CTeneHy BENPHUBOAMMBIX JICIUTEIEH MHOTOWIEHA X” —X SBIISIOTCH JEIUTEIIMU
yuciai;

2. Ecnv aneMeHT y sBisieTCs KOpHEM MHOTOouIeHa p(X) el o[X], TO DJIEMEHT y° Tak-
JKe SIBJISIETCS KOPHEM MHOTOWIeHa p(X)).

B I[aHHOI?I 3agade N = 2, IMO3TOMY BCC MUHHUMAJIbBHBIC MHOT'OYJICHBI HMCIOT
IICPBYIO UJIK BTOPYIO CTCIICHD, P = 5, IIO3TOMY, CCJIHU JJICMCHT ABJIICTCA KOPHEM MHO-
rouwjicHa, TO U ITasd CTCIICHD 3JICMCHTA TAKKC ABJEICTCA KOPHEM TOT'O K€ MHOT'OYJIC-
Ha.

Jiist anemeHToB -2, -1, 0,1,2, BXoAsIKX B IPOCTOE NOAMO0MAE [1,, MUHUMAJIbHBI-
MU MHOTOWJICHaMH Oy IyT MHOTOUJIeHbI 1-i ctemern x + 2, x + 1, x, x - 1, x - 2, cooT-
BETCTBEHHO. JIj151 ocTanbHBIX 20 31€EMEHTOB MUHUMAIIbHBIE MHOTOUYJICHBI UMEIOT BTO-
PYIO CTETIEHb U MOT'YT OBITh BBIYUCIIEHBI clienytommmM oopa3om. IIycts Tpedyercs
HaWTH MHHAMAJIbHBIA MHOTOWICH X’ +ax+b ajieMeHTa y . BTopbIM KOpHEM 3TOTr0
MHOTrowIeHa Oyner y°, oTciona rmo ¢popmyiiam Buera
a=—(y+r°)b=y=y"
J{nst BBIYMCIIEHUHM UCTIONBb3yeM TaOuIly Haiiero nosist u3 pemenus 1). Hanpuwmep,
JUJISL OTBICKAHUSI MUHUMAJIBHOTO MHOTOYJICHA 3JIEMEHTa S JIeMCTBYEM Tak. BTopbIM
KOpPHEM MHUHHMAJIBHOIO MHOTOUICHA sBisgeTcs £°. [1o Tabiuiie Haxoaum
LS+ =1+a+l-a=2 LB =-2.

CrnenoBaTelbHO, MUHIMAJIBLHBIA MHOTOUICH paBeH X* = 2X —2. BorIunciaeHus cBeaem

B TaOJUILy.

A = e |
WIHHUIMATBHBIN

MHOI'OYJICH

' . | | ye & ) ‘9

-
[ &

4) Pemuth cuctemy
l+a)x-y=1
{—x +ay=1+«a
Haitnem pemienne no npasuny Kpamepa, ucnonb3ysl AJisi BBIYU CIICHUMN
tabnuiy noist U («),a’ =-2, HOCTPOCHHYIO BBIIIC MPU PEIHICHUH ITYHKTA

1).
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Nmeem

1+ -1
[T —a+a’-1=2+aq,
-1 «a
1 - 1+« 1
A, = =1+2a,A, = =2a.
l+a «a L I R (Y

Y100OHBI BBIITOJIHUTH ACJIICHUC, IPCACTAaBUM OIICPAHABbI KaK CTCIICHU
IIPUMHUTHUBHOT'O 3JICMCHTA ,B:

A, 1420 p%

X:—X_ —_— = 1421—2a
A 2+a p° p
A 21

WS Y i
A 2+a B

Tunosas 3agaua
2. YCTaHOBUTH U30MOP(PHU3M TONICH
F=0,(a),a’=a*+1u F,=0,(8),8 =5 +p°+p+1.

Pemenue

N3omopdusmom noneit F, u F, Ha3pIBaeTCa OTOOpaxKeHUe

p:F—>F

OJHOTO TOJISI HA IPYTO€, MPU KOTOPOU COXPAHSIOTCS ONEepalvu:
p(X+Y) =p(X)+o(y), p(X-Y) = p(X) - @(y).

N3 3TOro onpeaeneHuss MOXHO BBIBECTU TaKUE MPOCTHIE CIENCTBUS. Tak Kak
HYJIEBOW 3JIEMEHT TOJISI ONPEAEIISIeTCS aKCUOMOM

x+0=x,
TO, IPUMEHUB K 3TOMY PAaBEHCTBY OTOOPaXCHHE ¢, MOJYUUM

@(X) = p(x) +¢(0).

Tak kak ¢ — OHMEKIUA. TO KOT/Ja X MpoOeraeT ogHO Ioje, ¢(X). mpoderaeT Apyroe.
CnenoBatenbHO, ¢(0) - HYJIEBOH 3JIEMEHT BTOPOTO IOJIS, TO €CTh IMPH H30MOP(HU3-
M€ HOJIb JOJDKEH O0TOOpakaTbcs B HOJIb. COBEPIIEHHO TaK K€ YCTaHABIWBACTCH,
4TO eAWHMIIA oToOpakaercs B exuuuiy. (Ecimu xapakrepuctuka mojis p > 2 , To,
MPOJIOJKAs PACCYKICHHE, MOXKHO YCTaHOBHUTH, YTO KaXKJIBIA AJIEMEHT IMPOCTOTO
noanoss [, orobpaxaercs B cebs).

DnaeMeHTaMu NoJisi F, SABISIOTCS MHOTOYJICHBI 4-if cTeleHu OT a ¢ Kodddu-
nueHTamu us3 [, ={0,1} :
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a, +aa+aa’ +a,a’+a,a’.

DneMeHTHI MoJisl F, — Takue K€ MHOTO4YICHBI OT S. IlycTh ¢ — MCKOMBINA H30-
Mop®hu3M, TOr1a U3 onpeaeaeHus n30MophHU3Ma B YKa3aHHBIX IPOCTHIX CICICTBUM
MOJIy4YUM

p(a, +aa+a,a’ +a.0’ +a,a") =a, +a,p(a) +a,(p(a))* + a,(p(2))’ +a,(p(@))’. (1)

Takum oOpa3oM, U30MOP(HH3M ¢ MOJIHOCTBHIO OIpeaeNseTcs 3aJaHueM oOpasa
’JIEMEHTA « .

BrisicauM kakum JOJIZKCH OBITH 3TOT O6p8,3. Tak kak

a’+a’+1=0,
TO B CI/IHy I/IBOMOp(bI/IBMa JOJI2DKHO BBIITOJIHATBHCA

(@())’ +(p(a))® +1=0.

MHorousieH X°+x*+1, KOpHEM KOTOPOTO SIBIIAETCS o U ¢@(a), 9TO MUHHUMAJILHBIN
MHOTOWICH 3THX 3JIeMeHTOB. MTak, rmpu uzomopdusmMe o0Opa3yIonuid 3J1eMEHT «
IIEPBOTO II0JIS TOJKEH O0TOOpaXKaThbCs B 3JICMEHT BTOPOTO IOJISA, MMEIOIUHN TOT K€
CaMblil MUHUMAaJbLHBIM MHOTOYJIEH.

O6patHO, IyCTh @(a)=y U y°+y*+1=0. Tak KkaKk MHOrowIeH X’ +Xx°+1 HEIIPHUBO-
JIUM, TO 3JIEMEHTHI mojst F, 1,7,7%,7°,y* nuHeiHo He3aBucuMBI (Hax [, ) U Bce diie-
MEHTBI F, MOTYT OBITh IIPEACTABICHBI KaK MHOTOYJICHBI 4-ii CTENEHH OT y. OTHU
MHOTOWICHBI CKJIAJBIBAIOTCS M MEPEMHOKAIOTCS IO OOBIYHBIM IIPaBHJIAM C 3aMe-
HOM y° Ha y*+1. To ectb F, M F, OTINYAIOTCS TOJIHKO 0003HAUYEHHEM 00pa3yIoIIero
AJIEMEHTa ¥ UX U30MOP(PHU3M OUCBHJICH.

3ameuanve. HaGop MHUHHMAaIbHBIX MHOTOYJICHOB 3JIEMEHTOB KOHEYHOI'O
IO U3 p" DIEMEHTOB ONPEAENAETCS OJHO3HAYHO, HE3ABUCUMO OT TOTO, Kak IO-
CTPOEHO TI0JIe. — ATO HEMPUBOJUMBIC JEIUTEIN MHOTOWICHA JIeJIeHus Kpyra xP —X.
[TosToMy nJis1 KaXKJI0ro dJeMEeHTa OJHOIO MOJISI BCETIa HalaeTC sl JIEMEHT JIPYroro,
UMEIOIIMNA TOT K€ CaMbli MUHUMAaJIbHBIM MHOrouiaeH. OTcroga, B 4aCTHOCTH, BbI-
TEKaeT, YTO JBa KOHEYHBIX MOJS ¢ OJUHAKOBBIM YHCIIOM DJIEMEHTOB BCETa M30-
MOp(DHBI.

Wrtak, 4TOObI YCTAHOBUTH TpeOyeMbIid n30MOp(Pu3M, HaJ0 B moje F, HAHUTH KO-
peHb MHOTOWIEHA X° +X* +1.

OauH u3 coco00B peIICHUS PTOM 3aJayM - IMOJCTAaBUThH BJIEMEHT F, ¢ He-
OTpeIeICHHBIMU KO (PULIEHTAaMH B MHOTOUJICH:

(b, +b1ﬂ+b2ﬂ2 +b3ﬂ3 +b4134)5 + (b, +b1ﬂ+b2ﬂ2 +b3ﬂ3 +b4ﬂ4)2 +1=0

[Tocne BBITTOTHEHHUS B JICBOM YacTH JCHUCTBHHU 110 3aKoHaM mmojas F, (To ecTs ¢ 3a-
MEHOU f° Ha F°+ %+ f+1) MOIydaeTcs CHCTEMa OTHOCHTEILHO KOA( PUIHEHTOB,
KOTOPYIO MOKHO PEHINTh, ITepedupas 32 BO3MOKHBIX HaOopa dTuX K03 PUIueH-
TOB.

B Buay HEKOTOPOI CI0KHOCTH 3TOr0 CIIOCO0a B JAHHOM mpumepe (s IpyTrux
MoJIEH OH MOJKET OKa3aThCs BIIOJHE MIPUEMIIEMBIM), OyJIeM pelIaTh MOCTaBICHHYIO
3aJla4y MHa4e: MPOCMATPUBATh IO OYEPEIM DJEMEHTHI F, M OmpenensaTh UX MHU-
HUMaJIbHbIE MHOTOYJICHBI, TOKa HE BCTPETUM HYXKHOTO.

JI1s1 BBIUUCIICHUN yI00HO TIpeIBapUTEIBbHO COCTaBUThH Tabnuiy moys F, (cMm. Tab-
JIHILY).
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g% k 8"

1 16 {1+3+8°+8%+74
1 8 17 14 p
2 3% 18 1432 + 3
3 g 19 6+ 5+
4 3 20| 1+8+8°+0°
5 (148458745 |21 1+ 4 + g
6 (B+8+P+84 22 148+
7 1+8+8 |23 1+5%+4¢
8 14 38 24 1+ 3%
9 8+ 8 25 B+ 8
10 148+ 4% 26 B + ¢
11| 3+50+8 |27 1+ +
12 1+ 8 28 8+ pt+ 58
13 8+ B* 29 g+ + 8
14 8%+ 5° 30 1+p8+6%4+5
15 5+ g

Moxe 0 ,(B), B =4 +p*+5+1

DJIeMEHT ﬂ ABJIACTCA KOPHEM MHOI'OYJICHA

X+ X3+ x2 4+ x+1.

OcTanpHBIMHU KOPHAMH 3TOI'O MHOT'OYJICHA ABJIAIOTCA 3JICMCHTEI

ﬂz,ﬁ4,ﬂ81ﬂle-

OTHU 3JE€MEHTHI Jlajie€ HE pacCMaTPUBAEM.

HaiimeM MUHUMAaNBHBIN MHOTOYJIEH dJieMeHTa y = £°. Hcmonb3ys Tad-
JIMIY TOJISI, BBIYUCIIAM ITOCJIEIOBATEIILHBIE CTEIIEHU ¥ !

a =1

e; v =4

e 7 =p+5+5 + 4
as Y =p8+4

a, =147

ag ¥° =34 6

VMHOXass 3TH paBEHCTBA Ha YyKa3zaHHBIE clieBa KOX(PPHIUEHTHI U IIPH-
paBHHBasT HyI0 KO3(DGHUIUEHTHI TIpu f°,
JIMHEUHYIO CUCTEMY IJIA &, .

a,+a,=0
a,+a,+a,=0
a2=0
a+a,+a,=0
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a,+a,+a,=0

YyureiBas, 4To ag = 1 (MHaYe HNOJYYHUTCS NPHBOJAMMBIA MHOTOYJIECH) 0Oe3
TpyJa HaXOJUM pEIICHUE

a=la,=0a=1a,=1a =1

TakuMm 00pa3oM, MHHUMAJIbHBIM MHOTOYJIEHOM DJIEMEHTA f° SIBIISETCS MHO-
rousied x> +X'+x*+x+1.. OcraneHble €10 KOpHH —  £°, B%, B, B**— B nanbHeEli-
KX [IP0o0ax HE Y4aCTBYIOT.

Haiigem MUHMMAJIBHBINA MHOTOYJICH dJIEMEeHTa y = f°. JIeHCTBYs

AHAJIOTU4YHO UMECM

ag 70:1

ar ¥ =1+8+4 14
a; Y =1+847

a 7 =8+ 5

ag y'=1+8+6+5
as Y =08+

Cucrema

a,+a +a,+a, =0
a+a,+a,+a, =0
3 =0
a+a,+a,+a,+a, =0
a,+a, =0
CHoBa moJjyaras ap = 1, HaXoAUM peUIEHUE
a1=0,a2 :1,a3 =0,a4=0’a5 =1.
TakuMm 00pa3oM, MUHUMaJbHBIM MHOTOYJICHOM 3JIEMEHTa S3° SBISICTCS MHO-

rowieH x°+x°+1. OH coBMmagaeT ¢ MUHUMAJbHBIM MHOTOYJICHOM 3JI€MECHTA a U3
nojisi Pb CienoBaTesibHO, HYXXHBIM HU30MOp(PHU3M ¢ MOIYyYUTCS, €CIU IMOJIO-

KUATH ¢(a)= B+ B°++1. O0Opa3 JIF0O0ro 3JeMEHTa MOXXHO BBIYHCIUTH C ITOMO-
b0 cooTHomenus (1).

33)13‘{1/1 AV CAMOCTOATECIBHOTO PEIICHUA

1. s nonst [, («),¢” =a—1 1) HAWTH IPUMHUTUBHBIN DJIEMEHT U 3aIMCaTh BCE dJIe-

MEHTBI KaK CTETIEHU TPUMUTUBHOTO; 2) ONPEAETUTh MYJIbTUILNTMKATUBHbBIC MOPSIKH
BCEX AJIEMEHTOB; 3) HAWTH JIJI KaXJA0TO 3JIEMEHTA €r0 MUHUMAJIbHBI MHOTOWICH; 4)
PELIUTh CUCTEMY aX+Y=L1X+ay=a’.

2. st monist [, (), @’ +5a+2=0 1) HAWTH IPUMHUTHUBHBIN JIEMEHT U 3aIIUCATh BCE
AJIEMEHTHI KaK CTENEHH MPUMUTUBHOTO; 2) ONPEAECIUTh MYJIbTUIIMKATUBHBIE TTOPSII-
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KU BCEX 3JIEMEHTOB; 3) HalTH AJISl KaXXA0T0 JIEMEHTa €r0 MUHUMAaJIbHbI MHOTOYJIEH;
4) pemuTh CUCTEMY aX+ Yy =1 X+ay=a’.
3. YcTaHoBUTH H30MOPQU3M MOJIeH

F =04 (a).a*=2u F,=0,(B), = f+3.
4. YcTaHOBUTH U30MOP(U3M MOJIeH
F=0,a),a’=a’+a+1u F,=0,(8),8 =p>+2.
JlomanHee 3a1aHue

1. s onst [ (), &’ = 2a+1 1) HAliTH IPUMUTUBHBIN 3JIEMEHT U 3alCaTh BCE dJie-

MEHTBI KaK CTeTICHU IPUMHUTHUBHOTO; 2) ONPEISIUTh MYJIbTUININKATUBHBIC ITOPSIKH
BCEX DJIEMEHTOB; 3) HAUTH JIJIs KQXXJIO0TO 3JIEMEHTA €r0 MUHUMAJIbHBI MHOTOYICH; 4)
PEIINTh CUCTEMY aX+Y =1 X+ay=a’

2. Jlnsa nons U, («),” = +3 1) HAWTH TIPUMHUTHBHBIN 3JIEMCHT M 3aIHCaTh BCE dJIc-
MEHTBI KaK CTeTICHU TPUMHUTHUBHOTO; 2) ONPEISIUTh MYJIbTUININKATUBHBIC ITOPSIKH
BCEX DJIEMEHTOB; 3) HAUTH JIJIs KAXKJA0T0 3JIEMEHTA €r0o MUHUMAJIbHBIA MHOTOUJICH; 4)
PEIINTh CUCTEMY aX+Yy =1 X+ay=a’

3. YcTaHoBUTH U30MOPGHU3M ToNeH

F=0.(a)a’=2a+2u F,=0,(p),p=p+3.
4. YcTaHOBUTH U30MOPGU3M TOJIEH

F =0 3(05),053=az+2 u F, =D3(IB),ﬂ3 :ﬂ2+2_

3ansaTus 15,16
Jluneiinbie koabl. [locTpoeHne HMKINYECKUX KOJ0B

Ilnan 3anaTHA
1. IloBTOpEHNE TEOPETUUECKOTO MaTepuasa
2. Ilonpob6HOE pelieHre TUMOBOM 3a1auu
3. CaMocTosiITeNTbHOE pPEIIeHUe 3a/1a4
4. Ilony4yeHue TOMAIIIHETO 3a/IaHUs

Tunosas 3agaua

1. ITocTpouTh JIMHEWHBIN KOJ XEMMUHTA IJTUHBI 7, HCTIPABIISIONINI OJTHY OIITHOKY.
Pemenne
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7-pa3psiiHbIA K04 XOMMUHTA MPEJCTaBIISIET COO0M TMHEHHBIN KOJI C TPOBEPOU-
HOU MaTpHILIECH:
0 001 1 11
H=/0 1 10 0 11
1 0 10 1 01
Ero cimoBa ABASAIOTCS pELIEHUSAMH JIMHEUHOW OJJHOPOIHOM CUCTEMBI Hx =0 Wiu
Xy + X5 +Xs + %X, =0
X, + X3+ X5 + X, =0
X, + X + % + X, =0.
Ee o0mee pemenne umeeT BU
X, =X + X + X,
X, = X3 + X + X,
X, = Xy + X + X;.
[IpunaBas x,, Xs, X, X, 3HaueHus 0,1, nomyuum 16 cioB kona
¢, = 0111100, ¢, = 0010110, ¢, =1111111, ¢, =1010101,
¢, =1011010, ¢, = 0011001, ¢, = 0110011, c, = 0000000,
¢, =1001100, c,, =1000110, ¢, = 0001111, c,, = 0100101,
¢,, =0101010,c,, =1101001, . =1000011,c,, =1110000.

KonoBoe paccrosiHue 1151 TMHEHHOTO KOJ/Ia BRIUUCIIIETCS 110 hopmyiie d(C) = mi n ||ci ||,
Cii

rze ||c| - Bec XaMmuHra coBa ¢, paBHbIH YHCIy AWHAI B HeM. B Hamem cirydae

d(C) =3, MOATOMY 3TOT KOJl UCITPABJISIET OJJHY OIITHOKY.

2. [Toctpouts BUX-K07 CO cremyromyuMy mapaMmeTpamMu: JJIMHA KOJOBBIX CIOB — 23,
KOJIMYECTBO UCIIPABISIEMbIX OIMOOK — 2. /{151 mocTpoeHus koaa Heo0xoaumMo 1) BbI-
YUCJIUTh OCHOBHBIE MMAPAMETPhI KOJIa: MOITHOCTh U KOJIOBOE PACCTOSIHUE; 2) HAUTU
MOPOKAAOIINI 1 MPOBEPOUYHBII MHOTOUJIEHBI KOJ1a; 3) OMUCATh arOPUTM KOJAUPOBa-
HUS Y IOCTPOUTH CXEMY, IPOU3BOSIIYIO KOJUPOBAHUE, UCTIOIb3YS CABUTOBBIE PETH-
CTpbI U (QYHKLIMOHAJIBHBIE 3JIEMEHTHI; 4) ONUCATh AITOPUTM JEKOJAUPOBAHMSL.

Pemenune

Kooom Oaumner n Ha3piBaeTCsI MNPOU3BOJIBHOE IMOJMHOXECTBO
n
Cc< {01} . Paznnuarorcs KOJbI IO ABYM UX OCHOBHBIM XapaKTEPUCTUKAM:

- |C|, aTOT MapamMeTp ompeneasieT CKOPOCTh Iepeaadu HHOOpMaIUU 110
KaHaJIy CBSI3U:. €CIIM KaHal nepegacT 1 OuT 3a eqUHHUIY BPEMEHHU, TO KO-
JTUPOBAaHHYIO MHGpOPMAIUIO KaHal OyAeT mepeaaBaTh C MEHbBIIEH CKOPO-
cThio [C| / 2" OWT 3a €IUHUILY BpEMEHHU.

- d(C)=mind(X,y) — KOIOBOE€ PacCCTOSIHUE, dTOT NapaMeTp OMpPEaACIIIET
X#Y

BO3MOYHOCTH ucIipaBiieHUs omn6ok kojgoM C : eciu d (C) > 2e, TOo
KOJI MCITPABJISIET € OIITUOOK.

JI1g TOCTPOEHMS KOJIOB HAa MHOXKECTBE JBOMYHBIX cJIOB {0,1)" BBOAAT
pa3audHbIe airedpandecKue CTPYKTYPhI: C UX IMTOMOIIBIO JaSTCs OnHuca-
HHUE KOJIa U UCCIICAYIOTCS €ro napaMeTphl.
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Takou cTpykrypou mins komoB boyza, Hayaxypu, XokBuHrema (bUX-
KOJIOB) SIBJISIETCSI KOJIBIIO MHOTOYJICHOB

L)/ (2" + D ={ag+arz+az’+.. . Fan_12" "], (1)

DJeMeHTaMH1 KOJIblla SIBJISIIOTCSI BCEBO3MOYKHBIE MHOTOYJICHBI CTENECHU
He BbIie 7 — 1 ¢ xoaddunmentamu 0,1 (octaTku OoT AeyieHus Ha x” + 1 ).
Omnepanyu HaJg MHOTOYJIEHAMHU MPOU3BOJISITCS MO OOBIYHBIM MpaBUJIaM C 3a-
MEHOM pe3ybTaTa OCTaTKOM OT jejieHus Ha x” + 1.

B Buay oueBuaHON OHEKITUN

n-—-1

2
apayay ...,y — pt+artaat+.. a1 2" =az),

JIBOMYHBIX CJIOB U MHOT'OYJICHOB HE OyJeM UX Jajee pa3indyaTh U TOBOPUTh,
HalIpuMep, TakK: KOJ COCTOUT U3 MHOTOYJIECHOB a(x),b(x),..., ©UM€sI B BUAY
COOTBETCTBYIOIINE ABOUYHBIE CJIOBA.

bUX-kox ompenensercas Kak COBOKYINHOCTb BCEBO3MOXKHBIX MHO-
roujieHoB koJblia (1), KpaTHbBIX HEKOTOpOoMY (HUKCHUPOBAHHOMY MHO-
ro4jeHy g(x):

Cy={c(z)|clz) = g(x) - flz)}.

MHorousieH ¢(X) Ha3bIBaeTCs nopooscoarouwum. MuorouseH f(Xx) MOXET
OBITH TIOOBIM, HO HETPYAHO YOSIUThCs, 4TO IIpou3BeeHue g(x)f(x) maer
pa3IHYHBIC 3JICMCHTHI KOJIbIIa (1) TONbKO JIsi MHOTO4JICHOB f(X), CTCIICHB
(deg) KOTOPBIX YAOBJIETBOPSIET HEPABECHCTBY

deg f(x) <n —1-degg(z).
Takum oOpazom, onpeaeinenrne bUX-koaa MoxHO yTouHUTH (1):

Co={clz) | c(z) = g(a) - F(z), deg flz) <n—1—degg(z) }.

IHopoxnaromuit MmHOTOWJeH ¢(x) bUX-koma sABIsieTCs aeauTeIeM
n

X
MHoroujgeHa x" + 1. MmHoroujieH h(x)=

Ha3bIBACTCA nNpOBEPOHUHbIM.

KOO MOZKHO OIIPpC€ACTIUTh KaK COBOKYIITHOCTBb BCCX TAKHMX MHOI'OYJICHOB, KO-

TOpbI€ OyJlyUr YMHO>K€HHBIMH Ha MPOBEPOYHBI MHOTOYJICH JIalOT HOJIb.
Koppexktupyromue Bo3MoxxkHocTH bUX-K0oma onpenensroTcss KOpHIMH MOPOX-
Jaromiero MaorowieHa. Tak kak g(x)| x” + 1 , TO KOPHSAMH ITOPOKIAIOIIET0 MHOTO-
HICHA SBJISIOTCS TAK HA3bIBAEMbIC KOPHU N- ii cmenenu u3 eOUuHUYbl, TO €CTh DIIEMEH-
Tl y Takue, 4yTo y" =1. KopHH n-# CTENEeHU U3 €IMHUIIBI UMEIOTCS B HEKOTOPOM IT0-
JIe, TaK KaK JUIS KaXXJO0r0 MHOIOYJICHA MOKHO IMOCTPOUTH MOJIE €r0 Pa3yioXKEHUS.
Cpenu KopHE#l n-i CTENEHU U3 €ANHULIBI UMEETCSI NPUMUMUBHDBIL [3, €TO CTENIEHU

1= ﬁoaﬂaﬁzs . -:ﬂn_l

BCE pa3MYHbI U JAIOT BCE pelleHus ypaBHeHus x" — 1.

OcHoBHas TeopeMa 0 bUX-konax: eciu KOpHSIMU MOPOKIAAIOIETr0 MHOTO-
YyjeHa ¢ SABJSIOTCS 3JE€MEHTHI

B,6°,.... 8%,
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10 BUX-x0ox C, OymeT MCIPaBIATh e OMHUOOK.

BosBpamaemcst k pemenuto 3amgauu. [locrpoenue koma pa3OuBaeTcsi Ha psif

STamoB.
1. OnpenejieHHEe MOJIsI, COAEPKAINETr0 KOPHU 23-M CTENEHU

u3 1.

[IpeaBapuTenbHO ONpeaensieTcs MyJIbTUIIMKATUBHBIN MOPSJA0K YUCIa 2 TI0 MOIY-

o 23. Umeem no moayto 23:
2 =220=42=822=162"=02%=18
27=1328=322=62"=1292" = 1.
To, uto 2! = 1mod 23 o3nauaer, uto 23 | 2" -1. JleliCTBUTENBHO,
2" —1=2047 = 23-89.

Paccmotpum nosie GF(2'). Ero Mo»HO OCTpOUTh Kak [ (), TA€ a - KOPEHb
HEMPUBOJIUMOTO MHOTOUIeHa 11-i crenenu. MM sBisieTcss MHOTOUIEH X +X* +1.
Wtak, eciiu moje onpeneanTh kak [,(a), a =a’+1, To a OyaeT NIPpUMUTHBHBIM
AJIEMEHTOM I0JIsI, TO ecTh UMeTh 2047-11 mopsAIoK.

PaccMoTpuM B OCTPOCHHOM TToJie 3JeMeHT S =a”. Hmeem B =a** =1,
CreoBarenbHO, S - KOPEHb 23-1 CTENIEHU U3 €INHUIIBL, IPUYEM IPUMHUTUBHBIN, YTO
CJIeTyeT U3 MPUMUTUBHOCTH « .

2. [TocTpoeHue MOPOKIAI0NIET0 MHOTOYWIEHA.
Haiinem MHOTOUICH, KOPHEM KOTOPOTO siBJIsieTcs o (TO €cTh ). DTO MHOTO-

qieH X+ X+ X + X8+ x° +x+1.
Hcronn3ys TOT (akT, 4TO €CIM HEKOTOPBIM 3JIEMEHT SBJISICTCS KOPHEM MHO-
rowieHa u3 [1,[x], To ¥ KBaJpaT 3TOr0 dJEMEHTa TaK ke OyJIeT KOpHEM, IMojIyda-

€M, YTO HalJICHHBIII MHOTOWICH UMEET CJICIYIOIINE KOPHU

3! 321 f:jz;: -‘gﬂi ,616: .‘691 ;518; !‘9]3? 63‘ .661 .812 .
CnenoBaTenbHO, moJjaras

gla)=ce v’ +2" 4 et o+,
OyzeM UMETh

g(d) = g(8%) = 0.

CnenoBarenbHO, 1O OCHOBHOM Teopeme bUX-koa ¢ mopoxkaaromUuM MHOTOYJIE-
HOM ¢(X) OyAeT UCIPaBJIATh 2 OMIMOKH.

3. Koa u ero napamerpsl.
ITo popmyne (11)
C = {c(z}fe(z) = glz) - f(2), deg f{z) <11},
3nech
cx)=cot+azrteart+.. .+ eanr??
g(z) S AR N L N A T
f@) = fo+ frz+ foz® + .+ fue'!
PaznuuHble KOAOBBIE TOYKHU TMOJYyYAOTCS MPU Pa3HBIX BHIOOpPAX MHOTO-
unena f . Tak kak oH uMeeT 12 qBonuHbIX K03 duuueHtos, To |C|=212,

ITo ocHoBHOM Teopeme d(C) >5.
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[IpoBepOYHBIN MHOTOUYJIEH KO1A
2* +1 12, 0 7T, 4 3 2
hlz) = =" 4+zV+z' +2t+t x4+
g(z)
4. Ilpoueaypa u cxeMa KOAMPOBAHUS.

KoaupoBaHue npoucxoauT cleayronuM o0pa3om:
- "nurHHAA" IBOMYHAS IOCIEI0BATEIBHOCTh, KOTOPYIO HAIO MEepeaaTh M0 KaHAIY
CBsI3U, pa3duBaeTcs Ha OJIOKU 10 12 CUMBOJIOB;

hsfelfmfo. LS.

- KQX/JbIi OJIOK paccCMaTpPUBAETCS KaK MHOTOYJIEH

fla) = et + foa' et 4 e fo

- oIepanudad KOOHUPOBAHHUA COCTOUT B TOM, YTO 3TOT MHOTOYJICH YMHOXACTCA
Ha HOpO}KI[aIOHII/Iﬁ MHOT'OYJICH KOJa

c(z) = f(z) - (= e LA N Ey I

fufinfo fo fr fo fs fa f5 f2 1 Jo
fmfifo s fr fo s fa s fo i fo
ffiehs fs fo fo fs o fs o i fo
+ mfefe s i le s fafs fz /i fo
fnhefe s fr fe s fu 3 fo i o
fufwf fs fi fe fs fa f f2 f1 fo
fuffo fs fr fo fs fa f3 fo fi Jfo

C22€C21020C19€C18C17C16C15C14C13C12C11C10Cy €y C7 Cg €35 C4 C3 L2 €y Co

D10 yMHOXeHue d3GPEKTHO peanu3yeTcss Ha CIBUTOBOM pPETUCTpE

B KaHaA

— - —A oL
a’?u]t ool T Zg s T 1

Sisfiz0 . 0f 1. fafifo

(CM.pUCYHOK).

YMHOXKEHHE HA MOPOKIAAOIIUNA MHOTOYICH

UtoOnl 12 uHOpPMAIMOHHBIX Pa3psA0B MPOULIA Yepe3 PEerucTp, mpeBpa-

TUBIIUCH B 23 pa3psiga Kojaa, OJIOKM KOJUPYEMOM TOCIeq0BaTEIbHOCTU "TIPO-
KJaabiBatoTcs" 610kamMu u3 11 Hynen.

5. JlekogupoBaHmue.
=, = - y = ; 22
fxy=@G+éa+ ... +énc
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1° . JIns npuHATOr0 MHOrO4YJI€Ha

BBIYHUCIAIOTCA CHHAPOMEI
S1=&(B), S, =87, 8 =2(6), Sa=5%.

2°. K muorouneHam x° u S(X)=1+S,x+S,x* +S,x* +S,x* mpuMmeHseTcs anroputMm Es-
kimuaa (¢ BeruucienueM U,V,U,,V,) 1o mara k, Ha KOTOPOM CTEIMEHb IOJYy-
YUBIIETOCS OCTaTKa HE MNPEBOCXOAUT 2 (IIpH ATOM CTENEHb MPEAbIYIIEro
ocTaTka OoJbIIe 2).

3° . Beluncnsercss MHOTOWIEH JIOKAaTOPOB OMIMOOK o (X): eciu V(X) — MHOTOYJICH,

paCC‘II/ITaHHHﬁ Ha k -OM miare, To

Vi(r)
gIr = —/—— .
(=) Vi (0)
4° . Dnementsl B, j= 0,1, 2,..., 22 moouepeaHO MOACTABIAIOTCS B MHOTOUJIEH JIOKA-

TOPOB OIKO0K; ecimt o(B')=0; TO Cp j UCIIPABIISICTCS (3ameHsieTcst HA MpPoO-

THBOTIOJIOKHBIN).
3ameyaHnue. Bce ymoMsHyThIe BBIIIEC BBIYMCICHUS BEAYTCS B IOJE

GF(2Y).
33[[3‘11/1 AV CAMOCTOATECIBHOIO PEIICHUA

1. ITocTpouTh JIMHEWHBIN KOJ XEMMUHTA IJTUHBI 15, HCTIPaBIISIONINI OJTHY OIIHOKY.
2. [Toctpouts BUX-Kk0xa co cienyronmuMu napaMmeTpaMu: JiIuHa KOJOBBIX CIIOB — 27,
KOJIMYECTBO UCIPaBIIsieMbIX omuOoK — 3. JIjist mocTpoeHus koja HeoOxoaumo 1) Bbl-
YUCIUTh OCHOBHBIE MapaMeTphbl KOJAa: MOIIHOCTh U KOJIOBOE PACCTOSIHUE; 2) HAUTH
MOPOKIAIOIINI U TPOBEPOUYHBI MHOTOUJIEHBI KO/Ia; 3) OMUCATh allTOPUTM KOJIUPOBa-
HUS U IOCTPOUTH CXEMY, IPOU3BOAALLYIO KOJIUPOBAHUE, UCIIOIb3YS CABUIOBBIE PETH-
CTpbI U GYHKIIMOHATBHBIC AJIEMEHTHI; 4) OMUCATh AJTOPUTM JIEKOIUPOBAHUS.

Jlomamnee 3aganue

1. ITocTponTh TMHEWHBIN KOJ XE€MMUHIa AJUHBI 31, HCIPaBIIAIOMINI OJHY OIIHOKY.
2. [Toctpouts BUX-k0/ cO cleayronmMu napaMeTpaMu: JJIuHa KOJIOBBIX CJIOB — 21,
KOJIMYECTBO UCIIPABIIEMbIX OMMOO0K — 3. [l mocTpoeHust Koja HeoOX0auMo 1) BbI-
YHCIUTh OCHOBHBIE TApaMETPhl KOJa: MOIIIHOCTh U KOJJOBOE PACCTOSIHUE; 2) HAUTH
MOPOXKIAOLINI U IPOBEPOUYHBII MHOTOYJIEHBI KOJ1a; 3) ONUCATh aJITOPUTM KOJAHPOBA-
HUS Y IOCTPOUTH CXEMY, IPOU3BOISIIYIO KOJUPOBAHUE, UCIIOJIb3YS CABUTOBBIE PETH-
CTpbl U (QYHKUMOHAJIbHBIE 3JIEMEHTHI; 4) ONUCATh AITOPUTM JI€KOIUPOBAHUSI.

bubanorpadguyeckuii cnucox

1. Edumor H.B. Jluneiinas anrebpa u MHOTOMEpHAs TEOMETPHS: YU4eOHOE U3JaHuEe. —
4-¢ m3n., crep. M.: @usmariur, 2005. — 464c¢.
2. UxpamoB X.JI. 3amayHuk 1o JWHEWHOW anrebpe: y4eOH. mocobue. — 2-€ u3I.,
uctp. CII6.: Jlanp, 2006. —319c.

31



3. 'antmaxep @.P. Teopus matpui. — 5-¢ uza. M.: @uszmaraut, 2004. — 560c.

4. T'naroneB B.B. AnreOpaunueckass Teopus KOAUpOBaHUS: yueOH. mocoOue. Tyna:
N3n-Bo Tynl'V, 2004. — 116c¢.

5. Koctpukun A.U. Beenenue B anredpy. U.1. OcHOBBI anreOpbl. — 2-€ U3/., UCIIP.
M.: ®uszmatiut, 2004. — 272c.

6. Koctpukun A.W. Beenenne B anrebpy. U.2. Jluneiinas anrebpa. — 3-¢ uzg. M.:
duzmatiut, 2004. — 368c.

7. Metonuueckue yka3aHUs K CaMOCTOSITENIbHOM padoTe CTYJIEHTA MO JUCLUILINHE
«IIpuxmnamnas anrebpay. Tyma: Tynl'Y, 2011. — (Kadenpansusriii pecypc).

32



